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BOITPOCHI 3KOJIOT'MAU U SKOJOI'MYECKOI'O MOHUTOPUHI' A

VK 504.75 : 316.474

BJIMSIHUE SKOJOI'MHA HA TEHAEPHYIO CTPATUO®UKALIUIO HA
HAYAJIBHOM 3TAIIE YEJIOBEYECKOU UCTOPUU
Konap 3.

Kak yrBepxknaer peMUHUCTCKHI Teoor
3. MonpT™ManH-Benaens, «Hamma KyJIbTypa C
He3anaMATHBIX BpeMeH Oblla maTpuapxaTHON»
[1]. U3 aToro crnemyer uaes MOHUMAHHUS >KSH-
IIMHBI KaK <«IIPUPOIABI», MYKYMHBI — Kak
«kynpTypb». Kak ormewaer Tarpsna Knu-
MEHKOBa: «JTO BCE - MPOSBICHUS OHOTO U
TOrO0 JK€ a0CTPaKTHO-TEXHHIIMCTCKOTO THIIA
KyJbTYpbl, KOTOPBIM IO MUCCUEH JKEHIIVHBI
MOHMUMAaeT '"mpupomgHoe”, a oI MHucCHel
MYXUYHHBI - "KylIbTypHOE" H, TAKHM 00pa3oM,
JeflaeT MY>KYMHY M0 CYTH €IMHCTBEHHBIM BbI-
pasuTeneM IO3HaBaTENbHOW OpPHEHTAIlUU Ye-
JoBeyecTBa» [2].

Paccmorpum, kak Ha camoM jene Hnpo-
HCXOJUIIO pa3BUTHE TEHICPHYIO CTpaTH(HKa-
LMW B UCTOPUH YEIOBEYECTBA.

Ecnu BepHyThCA K Hadajay aHTpOINOre-
He3a, TO MOXKHO CKa3aTh, YTO TEpBbIE JIOAH,
XOTSl ¥ BBIICISJIUCH U3 MPUPOJIBI, TEM HE Me-
Hee, BO MHOIOM eIll¢ SIBJSUINCh €€ YacThIO.
OO11ecTBO, KaK y)Ke OTMEUEHO, epBOHAYAIb-
HO 0a3upyeTcs Ha OTHOIICHUSX KPOBHBIX POJI-
cTBeHHHKOB. Ho 3T0 He mpocTo Gecriopsimod-
HbId HaOOp OOIIMH, 3TO OOIIMHEI, OPTaHU30-
BaHHBIC B POJIBI, TO €CTh B POIOBBIC OOIIMHBI.
Tem MexaHU3MOM, KOTOPBIN CKperuisieT odrie-
CTBO B HEKYIO IEIIOCTHOCTh M CIIOCOOCTBYET
eMy B Oopr0e ¢ mpUpoaoit U ¢ ApyruMu 00-
IIMHAMH, a PaBHO U BCTYMAeT C HUMHU B HEKO-
TOpbI€ CBSI3W COIMAJIBHOTO XapakTepa, SBU-
JIOCh YHOPSIAOYEHHE U ypEryIupoBaHue MoJIo-
BBIX OTHONICHHH BHYTPH OOUIMHEI. [Ipyrummu
CJIOBaMH, 3TUM MEXaHW3MOM SIBHJIACh HK30Ta-
musi. Kak ormeuaer 10.U. Cemenos, «o0s3an-
HOCTh BCTYyNaTh B IOJIOBbIE OTHOILIEHHS BHE
KOJIJIEKTUBA €CTh JIMIIb OJHAa CTOPOHA SBJIe-
HUA, KOTOpOe MPUHITO UMEHOBATh 3K30TaMHu-
eii. Bropoii ero cropoHoii sBisiercs abCoMoT-
HBI 3ampeT IOJOBBIX OTHOLIEHHH MEXIY
yieHaMH KOJJIEKTHBA — aramus, MpHYeM ara-
must nofHas» [3]. Aramusi, TO €CTh MOJHBIN
3alpeT CeKCYalbHBIX CHOIICHHH BHYTpU 00-
IIMHBI, BBI3BaJIa K KM3HU Taby uHiecrta. [lo-
CTETEeHHO CIIOKUIIACh CUCTEMA POJICTBA, KOTO-
pyto JL.I'. Mopran Ha3Ball KiaccCH(pHUKAIMOH-
HBIM POJICTBOM, a HEKOTOpBIE COBPEMEHHBIE

aBTOPBI HA3bIBAIOT IPYIIIOBBIM POACTBOM. DTO
cUCTeMa Cyry0o COLMaIbHBIX OTHOIICHUH
MEXIy JIFOJIbMH, OIpe/eNsieMas Kak CHcTeMa
poxcTaa.

Takum oOpa3om, dYenoBedeckasr HCTO-
pusi HauMHaeTcsi ¢ Opozasdero odpasa KHU3HH.
DTtoMy 00pa3y >KH3HU COOTBETCTBYET IIpH-
CBaMBAIOIAsi SKOHOMHKA, WM IPUCBAUBAIO-
Iee X03sicTBO. D10 — Mo onpereneHuio b.B.
AHapuaHOBa, HE YTO MHOE, KaK «XO3SUCTBO C
npeodiaaroneld SKOHOMHYECKOH POITbIO 0XO0-
ThI, COOMPATEIHCTBA U OTYACTH PHIOOIOBCTRA,
YTO COOTBETCTBYET CAMOW JpeBHEW CTaauu
XO35IICTBEHHO-KYJbTYPHOH HCTOPUU YEJIOBE-
gyecTBa. JTa CTajusl, — OTMEUYaeT OH, — YCIIOB-
HO Ha3bIBACTCS MPHCBAUBAIONICH, XOTS TPYI0-
Bas ICATEIbHOCTh OXOTHUKOB, coOMpaTeneil u
pBIOOJIOBOB  HE OTpPaHUYUBACTCS IPOCTHIM
NPUCBOCHHEM, a BKJIIOYACT PsJ JOBOJIBHO
CIIO)KHBIX MOMEHTOB, KaK B OpraHH3aIlH TPY-
Ja, TaK U B TepepabOTKe MPOLYKIHH, Tpe-
OyIOIIMX Pa3HOOOPA3HBIX TEXHUYECKUX HABBI-
KoB» [4].

BroonHe 04eBHIHO, YTO MOCIIENOBA-
TEJBHOCTh BHJIOB TPYIOBOW JACSITEIbHOCTH
ObLTa CIIEAYIOIICH: COOMPATEILCTBO — 0XO0Ta —
peioonoBetBo.  CobmpaTenbecTBo — Hambonee
COOTBETCTBYET OpomsueMy o00pa3y IKU3HH.
[lepBOOBITHBIC JIOAM OOBIBANKM ceO€ MHIILY,
cobupast Arojpl, opexu (Tam, TJIe OHU POCTIH),
CeMEeHa M 3epHa 371aKkoB (pa3ymeercs, AWKO-
pacTyIInx), KOPHH W KOPHEIUIOIbI, CTEOJIH,
MOJIOJIbIC TIO0CTH, TPUOBI U T.J., & TAKKE MEJ-
KHUX JKMBOTHBIX — SIIIIEPHII, JATYIIEK, YIUTOK,
MOJUTFOCKOB, 4YepBeil W T.OI., a, KPOME TOro,
SHI[A T U TPECMBIKAIOIIMXCS, MEI IUKUAX
muen U T.4. CyIecTBeHHBbIM SBJISIETCS TO, YTO
B COOMPATENBCTBE OTCYTCTBOBAJIO KAaKOE-TMOO
paszieneHue TpyAa MO BO3PACTHOMY WM TI0-
noBoMy npusHaky. CoOMpanu Bce — U MyK4H-
HBI, ¥ JKCHIIMHBI, ¥ JIeTH. Pa3dymeercs, B Tex
Clly4asix, Korjia coOMpaTenbCcTBO OBLIO CBsI3a-
HO C HEOOXOAMMOCTBIO MPOSBICHUS OCOOOH
JIOBKOCTH (HampuMmep, Jla3aHbe 3a MEIOM Ha
JIepeBbsi), 3a JeJ0 NPUHUMAIUCh MOJIOJbIC
My)X4uHbl. He nymaercs, 4To B 3THX YCIOBH-
SIX BO3PACT JIIOJICii ObLT MPOIODKUTEIBHBIM, a
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CMEPTHOCTh, OCOOEHHO JeTcKasi, ObUla HH3-
koii. OOpa3 KM3HU OpOASYMX OXOTHHKOB H
cobOupareynell  xapaKTepu30BajCs OOJBIIOH,
MOXHO Ja)K€ CKa3aTh HM3IHUIIHEW IMOJBUKHO-
CThIO, TaK WM WHA4Y€ H3HYPSBILIECH JIOJICH.
Onw, HAZO0 OymaTh, MOCTOSHHO HYXKIAIHNCH B
oT/bIxe. B 3TOM OHU Malo 4eM OTIUYajInch OT
BBICIIMX JKUBOTHBIX. Te€M HE MeHee, porpecc
KYJIBTYPBI MPOAOIIKAIICS.

Oxora TMepBOHAYAIBHO TaKKe HOCHIIA
Opomsiuuii xapakrep u ObUTa JIMIIB JIOTIOJHE-
HUEM K cobuparensctBy. Ho B HEKOTOpBIX
perruoHax IUIaHeThl OHA TpEeBpaIIaercs B mpe-
obnajaronuii BUJ X035 HCTBEHHOH AesTeNbHO-
CTH. A 3TO yxe TpeboBajo Ooyee CIOXKHBIX
Opyaui, 4eM Te, KOTOPBIMH JIFOJ TOJb30Ba-
JHUCh TpU coOupatenbeTBe. Y oHM m300pera-
JIUCH YETIOBEKOM.

Hcropuku yTBepKIaroT, YTO paHHEINep-
BOOBITHAS OOIIMHA OXBAThIBACT MEPHOIBI
BEpXHEro maseoinTa (o reoJoruuecKoi me-
pPHOIM3AINN 3TO KOHEI[ TUICHCTOIeHa) M Me-
3oiuTa (Hayaso royoleHa), T.e. nepuoa B 12 —
8 ThIcsau ner Hazaa. B xoHIe BepxHero naseo-
nmUTa B KiuMarte, ¢uope u ¢dayHe Hamiel ria-
HEThl TPOUCXOIAT JOBOJBHO KPYIHBIE Iepe-
MEHBI. 3aBepIaercs JICAHUKOBBIH MepUo, YTO
MPUBOIUT K TOMY, 4To Knumat B CeBepHOM
EBpazun u B CeBepHOit AMepuKe CTaHOBHUTCS
ONMM3KUM K COBpeMeHHOMY. Bcrmen 3a orcry-
MMM JISTHHKOM Ha CEBep IMPOJBHUTacTCS
TyHapa. OTHOBPEMEHHO MPOUCXOIUT HCYE3-
HOBEHHE KPYIHBIX >KABOTHBIX JICIHUKOBOMH
3MoXu (MaMOHTa, MIEPCTUCTOrO HOCOpPOra M
apyrux). Kak HW3BeCTHO, Olie/icHEHHE HE 3a-
XBaTWIO AQpUKY U TeMm Oonee ABCTpaHIo.
Ho u Tam mpou3onui cymecTBeHHbIE H3Me-
HeHHs B kinumare u (Qayne. «lcuesHOBeHHE
KPYIIHBIX XUBOTHbIX, — numier JI.A. Qaiin-
Oepr, — OKa3allo CyIIeCTBEHHOE BIHSIHHE Ha
XO03HCTBO M 00pa3 KHU3HH JIIOJICH KOHIIA
BEPXHEr0 IMajeoliiTa W Hadaja Me30JUTa.
YMeHblIIeHHe pa3MepOB JKUBOTHBIX MOTPEOO-
BaJi0 COBEPIICHCTBOBAHHS OXOTHHYBLETO OpPY-
KUSI: TIOSIBJISIIOTCSL JIYK CO CTpEllaMH, COBEp-
IICHCTBYETCS KOIbeMeTaska (ynpyrue Korbe-
METAJIKU C IPy30M) H T.1. B CBsi3u ¢ u3MeHe-
HUEM cocTaBa (ayHbl pPa3BHBAIOTCS HOBBIC
npuemMbl 0x0Thl. OCOOCHHO pa3BUBAETCS HH-
JMBUIyalbHAS 0XOTa Ha CPEJHUX M MEIKHX
KUBOTHBIX M MNTHII. B HEKOTOPBIX 00JIACTIX
MoJy4aeT pacrpocTpaHEeHHe PHIOOIOBCTBO, a
Ha pyOexe BEpXHEro NaJleoIuTa U Me30JINTa —

Ja)ke MOPCKO# 3BepoO0iiHbIi poMbicen» [5].

Ho skxoHOMHKa B 3TOT TEpHOA BCE Ke
MPOJIOJDKAET HOCHThH MPHCBAWBAIOIINN Xapak-
Tep.

Bosnukaer Bompoc: cyliecTBoBasia JIH
Ha JIAHHOM JTamle 4YellOBEYECKOH HCTOpUH
crienqupUUecKH TeHJAEpHas CTpaTUUKAINs?
Jlyis oTBeTa Ha JAaHHBIM BONPOC HEOOXOAMMO
MpeABapUTENBHO OTBETUTH Ha JIPYTOi BOMIPOC,
a UMEHHO: Ha 4YeM Morjia Obl OCHOBBIBATHCS
Takas crparudukanys obmecrsa? OHa Moria
Obl OCHOBBIBaThCS Ha KAKOM-TO OCOOOM TIO-
JIO)KEHUU MY)KUMH 10 OTHOIICHHIO K >KCHIIH-
HaM, TPHTOM TIOJOXKEHUH, OOYCIOBICHHOM
o0bekTuBHBIMU (hakTopamu. Ho Takue dakro-
pBI MOT'YT OBITH CBEICHBI K OTHOMY — K (hak-
TOPY HEOOXOMMUMOCTH COXpaHEHHUs OOIIecT-
BEHHOTO II€JI0T0, KaKUM Obl HEpPa3BUTHIM OHO
HU ObuTO. B ycnoBusx e Opomsyero odpasa
KHU3HH, B YCJIOBHSIX IPUCBaMBAIOUICH 3KOHO-
MHUKH KaKOTO-TO OCHOBaHHS JUIsl BBIICTICHUS
MpeAcTaBUTENeH OJHOTO MoJa — IPUTOM BCeX,
a HE OTJAENBHBIX WHAMBHIYYMOB, M TIPOCTO I10
MPUYMHE TIOJIOBOW MPUHAUICKHOCTH — HE ObI-
no. CylecTBoBald TOJIOBass M BO3pacTHAs
oughgpepenyuayus. Ho 310 eme He cmpamu-
¢uxayus. Ho u cama sta muddepeHnuanus
JUIst 00lIecTBA OTMEYEHHOT'0 YPOBHS HE SIBJISI-
JIach CKOJBKO-HUOY/b CONMATBHO 3HAYNMOH.

Cumona nie boByap, TeM He MeHee, 1o-
naraer, 4to 3to He Tak. OHa numer: «M Bce
ke, CKopee Bcero, Torja, Kak M ceifuac, mpe-
UMYIIECTBO B (PM3UUECKOH CHIIe OBLIO Ha CTO-
pOHE MY)XUHMHBI, B BEeK JyOWHBI U JHKHX 3BE-
peii, B BEK, KOrJia MPOTHBOCTOSIHHE MPUPOJIE
TpeOOoBajo MPEACNEHOr0 HANPSHKEHUS, a Opy-
Iust Tpyna ObUTM caMbIMH TPUMUTHUBHBIMH,
3TO MPEBOCXO/ICTBO JIOJKHO OBIJIO UMETh KO-
JoccanbHOE 3HaveHHe. Bo Bcskom ciydae,
KaKUMH Obl CHJIBHBIMM HH OBUIM B TO BpEMs
KEHIIMHBI, B O0phOe MPOTHB BpaxIcOHOTrO
MUpa OpeMs JETOPOXKACHUS UM CTPAIIHO Me-
[Iaj0 — paccKasbIBalOT, YTO aMa3OHKU KaJie-
YuIi ce0e TPYAH, a 3HAYMT, M0 KpaiiHel Mepe
Ha TOT TIEPHON, YTO OHH TOCBSIIAIH CeOs
paTHOMY Jiely, OTKa3bIBAJIUCh OT MAaTEPUHCT-
Ba. UTo ke Kacaercsi HOpMAIIbHBIX >KEHIIHH,
OEepeMEHHOCTb, POJIbI, MEHCTPYaIHs CHIDKAIIN
UX TPYIOCIOCOOHOCTh W OOpeKalld Ha JOITHE
nepuoabl Oeccriivs. YToOBI 3alMINATBCS OT
BparoB, 4ToObI MPOKOPMUTH cebsi U CBOE TO-
TOMCTBO, OHH HYXJIQJIUCh B TIOKPOBUTEIHCTBE
BOMHOB, MM HEOOXOIUMBI OBUIM TPOIYKTHI
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OXOTBl W PBIOOJOBCTBA, KOTOPBIMH 3aHHMa-
JIUCh MY>XYHHBI. A TaK KaK HUKaKoro KOHTPO-
TSl 32 POXKAAEMOCTBIO, pa3yMeercs, He Cylie-
CTBOBAJIO, a MPHUPOJA HE Jalia >KEHIIUHAM Tie-
pHOIOB Oecrionus, Kak caMKaMm JPYruX Mile-
KOIMUTAIOMINX, OecrpecTaHHOE MAaTEepPHHCTBO,
OYEBH/IHO, MOTIIOMANO OONBIIYIO YaCcTh CHII U
BPEMEHHU; OHU OBLIM HECIIOCOOHBI 00ECIEUUTh
KHU3Hb JIETSIM, KOTOPBIX POU3BOAMIIH Ha CBET.
TakoB mepBbiii (akt, Beqymmid K cepbe3HbIM
MOCIIENCTBUAM [6].

[IpoananusupyeM [OaHHBIH (pParMeHT.
KoneuHo, KaKk B HACTOSIIEM, TaK U B IPOILIIOM
MYXUYUHBl (DU3HYECKH OBUTM CHIIbHEE KEH-
muH. Ho, Bo-miepBBIX, 3TO — B CpellHEM, a BO-
BTOPBIX, COIJIACHO COBPEMCHHBIM JaHHBIM,
KEHIIUHBI — TOXE, KOHEYHO, B CPETHEM — BbI-
HOC/IMBEeEe MYX4YWH. B 3moxy BenéHus mpu-
CBaMBAIOIIEI0 XO3SiCTBA, T.e. NpU cobupa-
TENBCTBE, IPUMHUTHBHONH OXOTE€ M NPHUMHTHB-
HOM PpBIOOJIOBCTBE 4pe3MepHO Oombimasi Qu-
3M4ecKasl cuiia BoBce He TpedoBanack. Creno-
BaTeNbHO, HE TPeOOBaJOCh W CTPOroro pac-
MpeieieHus] 3aHATHH TI0 TIOJOBOMY OCHOBA-
nuto. Ilonoxxenne ne boByap o Tom, 4UtO B
JAHHBIM UCTOPUYECKUI NIEPHOJ OXOTOM U phbI-
OOJIOBCTBOM 3aHHMMAJIACh TOJBKO MYXXUYUHBI,
HE WMEET TOJATBEPXKICHHH B COOTBETCTBYIO-
MIUX HCTOPUYECKUX MM apXCOJOTHYECKUX
HCCIIEIOBAHHUSX.

Yto kacaerca Mbiciu 1€ boByap o TOM,
4T0 «OEpEeMEHHOCTh, pOJBI, MEHCTPYyalus
CHIDKAIIM MX TPYAOCHOCOOHOCTh M OOpeKaiu
Ha JIONITHE TIEPHOMbI OSCCHIIMs», TO Ha Hee
MOXHO OTBETUTH ciieayroliee. CoOupaTenbeT-
BO U NPUMHUTHBHAs PHIOHAS JIOBJIS HE TpeOo-
BaJM OT OEpEMEHHON KEHIMHBI Ha MPOTSIKe-
HUU MHOTHX MECSIeB OepeMEHHOCTH Ypes-
MEpHBIX (u3udecknx ycwinid. [la u oxora,
€CIIM TOJIFKO OHa HE 3aKJfovajiach B IMOTOHE 32
JMYbI0 (@ JIFOIU B 3TO BPEMs YK€ YMENHU H30-
Operath apyrue crocoObl OXOTHI: pPacCTaHOBKA
CHJIKOB, 3allajiHell M T.I.), TaKKe HEe TpeboBa-
na 4gpesMepHbIX ycunuii. Kpome Toro, xots
JIETOPOXKIICHHE B TO BPEMSI HE KOHTPOJIHPOBA-
JIOCh, €ro MpoIecc HE OCMBICISIICS KaK HEUTO
oco0eHHOoe. DTOT mpoliece, Kak BCe, YTO C HUM
CBSI3aHO, KaK M BOOOIIE BCS KU3HEACATEIb-
HOCTh KaK MY>KYHH, TaK U JKEHIIHMH BOCIIPH-
HUMAJICsl KaK HE4YTO caMo coboil pazymero-
nieecst. M eciii BCIIOMHHTB, YTO, HApUMEp, B
JIOCOBETCKON Poccun KpemocTHBIE KpECThsH-
K{ paboTaiy B mojie OEpeMEHHBIMHA U TaM Ke

pPOXaiH, ¥ 3TO HE BOCIIPHHIMAJIOCH KaK HEYTO
JKCTpeMajbHOe, TO apryMeHTaIuio ae bosyap
CJIEyeT OCTaBUTh 0€3 BHUMAaHHUSI.

Eme ognum aprymentom ne boeyap B
MOJIB3Y TE3HCa O TOM, YTO y MYKYHH C CAMOTO
Havaja ObUIO CTaTYCHOE MPEBOCXOJICTBO HaJ
KEHIMHAMH, SBISETCS apryMeHT OXpaHHU-
TenbHbIN. JKeHIMHBI, HaxXonsluecs B CO-
CTOSIHUM OCpPEeMEHHOCTH W KOPMIICHHS Tpy-
IIbI0, COTJIACHO e, HYXKIAJIWCh B 3alllUTE OT
BparoB («HYXZaJuCh B IOKPOBHTEILCTBE
BOMHOB», KaK BBIPa)KaeTcsi OHA) M B MPOIHTA-
HUHM, HA KOTOPOE OHHM ObUIM HECTIOCOOHBIMH.
Ha 310 MoxHO oTBeTuTh Tak. Ha craguu Gpo-
Jsiuero o0pasa JKM3HU €IMHCTBEHHBIMHU Bpa-
raMy 4ejioBeKa — W MY)XUWH, U JKEHIIWH, U
CTapHKOB, W JeTed — ObUIM JIMIIb XHUIIHBIC
3BepH. Jpyrux Bparos He cymecTBoBasno. OHU
MOSIBIJIMCH Ha CTAJIH OCEUIOCTH.

[TocrenenHo NPOMCXOAMIO COBEPIIEH-
CTBOBaHHE OPYAHMU Tpyna, 0COOEHHO, KOHEY-
HO, B c(hepe OXOTHI H PHIOOJIOBCTBA, YTO BJICK-
70 3a co0Ol BCE MEHBIIYIO 3aBUCHMOCTH OT
HENOCPEACTBEHHBIX YCIOBUN IIPUPOAHON Cpe-
Ibl. 32 HEHAJJO0HOCThI0 HEKOTOPBIC BUBI Jes-
TENbHOCTH M COOTBETCTBYIOIIME WM OpYyIUs
OTXOIWIN Ha Tepu(eputo KU3HEACATENHHO-
CTH, a TO ¥ MOJHOCTBIO HCYE3aIH.
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COBPEMEHHOE 3KOJIOTMYECKOE 3HAHUE KAK HOBBI YPOBEHb
OCMBICJIEHUSA PEAJIBHOCTHU
Capraesa P.C.

Kax m3BecTHO, B HayYHOM M OKOJIOHA-
YYHOM COOOMIECTBE CUMTACTCS, YTO CIEIYIO-
MM BBICIIMM STallOM B Pa3BUTHH MHPOBOIO
Mera-ColnyMa SIBJISICTCS. HHHOBAIIMOHHAS DKO-
HOMHKA, DKOHOMHMKA 3HaHUK. ToudHee, M3HA-
YanpHO pedyb HJIET O (HOPMHPOBAHUHU «IIO-
CTHHJYCTPHAIILHOTO OOIIeCTBa», KOHIICTIIUS
KoTOporo Obula chOpMyJIHpPOBaHA CHayaja
H.Beiom B Havane 60-X TOMOB MPOILIOTrO
cromerus, a B gajbHeiimem (70-e rogsr mpo-
nwtoro crojierus) D.Tohdiaepom B ux ¢ymaa-
MEHTaJbHBIX paboTtax. C Tex Mmop, KaK CuuTa-
I0OT MHOTHE HCCIIE/IOBATENN, 3Ta KOHIEMIINS
cTaja TIOAJMHHO Hay4yHOH TEOphel 1Mo BCeM
AMHUCTEMOJIOTMYECKUM CTaHaapTam [1].

B apamuTHUecKOM KOHIEMIIMUA <«II10-
CTHHJyCTpHalbHOTrO obriectBa» J{. Bamma co-
[MaJbHBIC M3MEHECHUs] MOJCIHUPYIOTCS Kak
MHOTOMEPHBII Tpolecc, B KOTOPOM, Kak OT-
MeUaroT MHOTHE UCCIIEIOBATENN, OpTaHn3aIi-
OHHBIC OCHOBBI WHIYCTPHAJIBHOTO OOIIeCTBa
(TPOMBINIICHHBIH CEKTOP, TEXHOIOTHYESCKHUil
6aswuc, npodeccHoHANBHBIC TPYIIIBI, BEAYIIHE
COLMEeTaJbHbIC MPUHIMIIBI U T.1.), OABEpra-
IOTCS 3HAYUTEIbHBIM HM3MEHEHHSM, KOTOpbIC
MO3BOJISIIOT TOBOPUTH O (HOPMHUPOBAHUHU T10-
CTHHJyCTpHalbHOTO oOmiecTBa. Bospacraer
3HaYeHUEe HH(OPMAIIMOHHOTO CEKTOpa TI0
CpaBHEHHIO cO cdepoll TPOU3BOJACTBA TOBA-
pOB, YycCHIIMBaeTcsi poib HH(OOPMAIIHOHHOM
COCTABIISIIONICH B TIPOU3BOJICTBEHHBIX MPOIIeC-
cax (B CpaBHEHHUH C CBIPhEM M dHEPTHUen), Te-
pECMaTpUBAIOTCS  COLMANBHBIC OPHEHTHPHI.
XapakTepHbIMH OCOOCHHOCTSIMH TOCTHHIIYCT-
pHAIILHOTO OOIIECTBa CTAHOBATCS MPOH3BOJ-
CTBO M DKCIUTyaTanus HHGOPMALUK 1 3HAHHSL.
3TO MO3BOJSAET, KAK CUMTAIOT MHOTHE HCCIIe-
JIOBaTENH, «IEePEHTH B YKOHOMHYECKOM U CO-
[[MaJbHOM TUIAHUPOBAHMH OT WHTYHTHBHBIX

CYXJIEHUH K aJropuTMaM Ha OCHOBE KOMIIBIO-
TepHOW 00paboTKKM WHpOpPMaUU U obecre-
YHUThH MOJHYIO CIIMEHTH(HKANNIO Bcex obiac-
Telt xu3Hu» [2, ¢. 114]. To ectb, TeopeTHue-
CKO€ 3HaHUE CTAHOBUTCS BEOYLIUM MPHHIIN-
IIOM COLIMAJIbHOM OpraHMU3aliH, a MOCTHHIY-
CTpHallbHOE OOINECTBO pa3BUBACTCSI B Ha-
MpaBIeHUU UHPOPMAITMOHHOTO O0IIECTBA WITH
o01ecTBa 3HaHUSL.

Cumtaercsi, 4yTO TMOKa HET IETOCTHOU
Teopun oOIIecTBa 3HaHMSA. TeM He MeHee,
WMEHHO 3HaHHe, corjmacHo M. bammy u 3.
Toddnepy, craHOBUTCS HEMOCPEICTBEHHOM
MPOU3BOJIUTENBHONW CUJION MOCTUHIYyCTpHUAIb-
Horo obmecrBa. Kcratu, aBrop Teopun MHIY-
CTpHAIILHOTO 00IIEeCTBa, JIHJEP aMepUKaHCKO-
ro uHctutynuoHanmmsma — Jhx.K. I'anopeit -
TaKXKe ONpeIeNni 3HAHUS KaK KIII0YeBOH (ax-
TOP 3KOHOMHUYECKOTO H BCErO OOIIECTBEHHOT'O
pa3BUTHA.

Cerognsi, B pe3yibTrare KOPEHHOTO Iie-
penoma, TepeKrBaeMOro COBPEMEHHOM KyIb-
TYpPHO-IIMBHJIM3AIIMOHHON cHUCTeMOH, (popmu-
pyercs HOBasg COLMOKYJIBTYpPHAsl peanbHOCTD.
XapakTepHOH OCOOCHHOCTBIO HOBOM COIHO-
KyJIbTYpPHOH pealbHOCTH, Pa3BUBAIOIIEIOCS
WH(POPMAITMOHHO-KOMMYHHKATHBHOTO  TIPO-
CTPAHCTBA SIBJISIETCS] OYEHb Ba)kKHAsI POJIb TaKO-
ro THUINA 3HAHUS KaK DKOJIOTMYecKoe 3HaHHe.
CoBpeMeHHOE IKOJIOTMYECKOe 3HAHHE CTaHo-
BUTCSA OAHMM U3 BEAYIIWX MPHHIUIIOB COLIH-
aJbHOM OpraHu3alyi.

Kak u3BecTHO, B COBpPEMEHHOH Hayke
MIPOMCXOIUT TIPOLIECC CMEHBI MapajurM: Ha
CMEHY HbIOTOHO-KapTe3MaHCKOW MOJIETH MHUpa
MPUXOIUT HOBas MapaaurMa. DTy HOBYIO Ia-
paaurmy, (GOPMHUPYIOIIYIOCS B COBPEMEHHON
HayKe, MO)KHO Ha3BaTh, MPEXK/IE BCEro, 3KOJ0-
THYECKOH, TaK KaK B CTPYKTYp€ COBPEMEHHOT O
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HAYYHOT'O MMO3HAHUS ONPEICISIFOUIMMH HHTET-
PHUPYIOIIMMH TEHCHIMSIMHU CTAHOBSATCS TEH-
JCHIIMU <OKonoru3anuu» (Kak KOraa-to —
«hHU3NKATH3AMUI», «MATEMATU3AIUUY, «KH-
OepHeTrzanum» u T.1.). CaMa HayKa 3KOJIOTHS
(ee mpeaMeT, METO/IBI, 331a4H) K HACTOSIIEMY
BPEMCHU TOJBEPIIaCh 3HAYUTEIBHBIM H3Me-
HEHUSIM, BBIAJIA JAJIEKO 3a paMKH CBOEro H3-
HAYaJIbHOTO CTAaTyca CKPOMHON HAayKH B IHK-
JIe OMOJIOrHYECKUX IVMCIAIUINH.

[Mnanerapuplii MacmTab CcOBpeMEHHON
JCATEIbHOCTH  YENOBEKAa  CIOCOOCTBOBAI
BKJIFOUCHHUIO MpPOOJIeM 4eloBeKa B TMPEAMET-
HYyI0 00JIacTh dKonorud. M3 wactHoll Ouomo-
MYECKON TUCIUILIMHBI OHA MpEeBpallacTcs B
KOJIOCCAJIbHYI0 ~ MEXIUCHUIUTHHAPHYIO — 00-
JacTh — MEraHayKy, 3aHHMAIOIIYIOCsS HCCIIe-
JIOBAHWEM BO3JICHCTBHS Ha OMOJOTHYECKUE
O00BEKTBI HE TOJNBKO €CTECTBEHHBIX (HaKTOPOB
cpembl, HO W MHOTOYHCICHHBIX IPOIIECCOB
AHTPONOreHHOro Xapakrepa. IloaTomy, Kak
CUMTAIOT MHOTHE Yy4YeHbIC, B COBPEMEHHOM
HAYYHOM TOJIKOBAHHH «IKOJIOTHS» MOHUMAET-
csl M KaK KOMILJICKCHAsi HayKa, U KakK oOIleHa-
YUHBIH MOAXO/, ¥ KaK MUPOBO33peHHe. Takast
HOBAsi SKOJIOTHSI SIBUJIACh OJHUM W3 BaXKHEH-
IIMX KaTaJM3aTOPOB B HAuYaBIIEMCS IpoOIEcce
CMEHBI Hay4YHbIX TMapagurM. A OIHHM U3
TJIABHBIX TPEOOBAaHUIl MPOLECCOB Pa3BUTHS
COBPEMEHHOT0 HAy4YHOI'O MO3HAHHS CTAHOBHUT-
¢l HEOOXOIMUMOCTh (HUI0CO(PCKOro OCMBICIIE-
HUS TeX (QyHIaMEHTaIbHBIX M3MCHEHUH B Ha-
yuHO-(pMI0cOPCKOl KapTUHE MHUpPa, KOTOpBIE
CTaly pe3yJabTaTOM HAYYHBIX OTKPBITHH M
(bopMHUpOBaHKS HOBBIX TEOPHIl B CaAMbIX pa3-
HBIX 00JIaCTSIX HAYYHOTO TIO3HAHUSL.

Kak yxe ormeuanoch paHee, B Hayke
MPOUCXOAUT  TPOIECC CMEHbI  HBIOTOHO-
KapTe3MaHCKOH MapaaurMbl Ha HOBBIC MPEI-
CTaBJICHHS O MPHUPOJIC PEaTbHOCTH. DKOIOTHUS
TaKKe MePeKUBACT MIEPHO CMEHBI Mapajnrm,
MPUYEM 3TOT MPOLECcC ceifuac HaxOoaAUuTCs, KakK
CUMTAIOT MHOTHE MCCIICIOBATENH, «HA CTaUN
IKCTPAOPAMHAPHOW HAYKH U elle JalleK OT
3aBepieHus» [3, ¢. 345; 4]. B atoM mporiecce
CMEHBI MapajurM B HAayKe SKOJOTHYECKOE
3HAHUE TOCIIC BKIFOUCHHUS B €ro MPEIMETHYIO
obnactb mpoOiieM YenoBeKa BBIIBHUHYJIOCH B
MepBbIC PsIIbl, TOCKOJIbKY MPAKTHYECKH BCE
Hay4YHbIC JUCIUIUIMHBI CTAIN BKIOYATh B 00-
JacTh CBOUX HCCICIOBAHUN DKOIOTHMYECKYIO
npoOsieMaTHKy. BHyTpH caMoro 3koyiormue-
CKOT0 3HaHUS, a TaKXKe Ha CTHIKE IKOJIOrHdYe-

CKOT'O 3HAHUS M YEIOBEKO3HAHUsS «(HOpMHPY-
I0TCSI KPYITHBIE Pa3Jielibl; TEOpETHIecKas KO-
norusi (0M0IKOJIOrUs, 00IIast KOIOTHS), MPHU-
KJIajHasi JKOJOTHS, TJ00anbHAs 3KOJIOTHS,
COIMaNIbHAs DKOJIOTHS, JKOJOTHS YeloBeKa»
[5, c. 367]. Bce atu pasmensl Takke OYpHO
pa3BHBAIOTCS, XOTsS craTyc WX (mpexMerHas
00J1aCcTh MCCICMOBAHMIA) €Ille HE J0CTATOYHO
OIpeIeyeH.

CraTyc caMOro SKOJIIOTHYECKOr'0 3Ha-
HUSI, KHOBOI» DKOJIOTUHU TaroKe 00CykKaaeTcs ¢
passbix no3unuii. CyiiecTByloT 4 OCHOBHBIC
TOYKH 3PEHUS Ha CTaTyC JKOJOTHU B COBpE-
MEHHOM HAy4YHOM 3HAaHUH, KOTOphIE OTMeda-
nuchk paHee: 1) 9KOJIOTUsT — KOMIUIEKCHAST HITH
00o0maromas Hayka;, 2) 3KOJOTHS — OCOOBIi
00IIEeHayYHBIH MOAXO0; 3) DKOIOTHS — MHPO-
BO33peHue; 4) CyIIECTBYET elie U TPaJUIIHOH-
HBIA TOIXOJ: OJKOJOTHUS — OHOJIOTHYecKast
Hayka. OlHaKO B IOCIETHHE HECKOIBKO JIET
HaKaJ JUCKYCCHI Ha TEMy CTaTryca JKOJOTH-
YEeCKOro 3HaHUsl HECKOJBbKO CHH3HIICS, Hame-
TWUJIach, TO BCEH BHIMUMOCTH, TEHJCHIIUS
COMIKEeHNs1, B TIEPBYIO OYepe/lb, MEPBhIX TPEX
TOYEK 3PEHUs, KOTOPhIE MMEIOT MECTO OBITh
m00 TMOpO3Hb, JIMOO BCE OJHOBPEMEHHO B
paMKax OIHOTO KOHKPETHOTO HCCICIOBAHUS.
Kak monro mpomumTest 3TOT 3Tan B pa3BUTHH
9KOJIOTHMYECKOr0 3HaHMs, celdyac cKaszaTth
CII0KHO, HO MOXKHO TMPEINOIOKUTE, YTO CMe-
Ha 3TOro 3Tama OyJer cBsi3aHa ¢ (OpMHPOBa-
HUEM HOBOW CTYNEHH I[MBHUJIM3AIMOHHOTO
pa3BUTHS, C HOBBIM 3TaroM B pa3BuTuu Yeno-
BEKa, C M3MECHEHHEM €ro MHUPOOIIYIICHHS H
MHUPOOTHOILICHHS B CTOPOHY HOBOTO TOHHMa-
HUS JTyXOBHOCTH, OCHOBaHHOTO Ha HOBOM IIO-
HUMAaHWU MPUHIIMIIA [IEIOCTHOCTH, CYyTh KOTO-
PBIX OyZeT M3JI0KEHa HAMH Jajiee.

TeMm He MeHee, yxe ceilyac MOXKHO To-
BOPUTH O TOM, 4TO BKJIIOYEHHE MPOOIEM MHU-
POOTHOIIICHUS B KPYT MPOOJIEM, HCCIEAYEMBIX
9KOJIOTHYECKUM 3HAHUEM, BBIBEIIO SKOJIOTHYC-
CKO€ 3HaHWe Ha OOIMU HAYYHO - TeOpeTHde-
CKUM U MHUPOBO33PEHUYECKHI YpOBEHB, 4TO, B
CBOIO OYepe/ib, MO3BOJISIET TOBOPUTH O COBpE-
MEHHOM 3KOJIOTMYECKOM 3HAHUH KaK O HOBOM
YPOBHE OCMBICIICHHSI PEaTbHOCTH.

CoBpeMeHHBIC TEHJICHIINA aKTHBHOTO
MPOHUKHOBEHHUSI DKOJIOTHYECKUX MPUHIIUIIOB,
METOJIOB U TIOAXOJIOB B TEOPETUKO - MMO3HABA-
TeNbHBIC W TPUKIATHBIC HCCICIOBAHUS TIPH-
BEIM K TOMY, 4TO (DaKTHYeCKd HH OJHA W3
JHMCIUIUIMH COBPEMEHHOTO IIMKJIA HayK o

BectHuk KACY



BOITPOCHI 3KOJIOT'MAU ! SKOJOI'MYECKOI'O MOHUTOPUHI' A

npupoze u obiiecTBe He obonuiack 0e3 cos-
JAHUS ~ COOTBETCTBYIOLIEH  3KOJOTMYECKON
CleNMANIN3AMd B paMKaX TPaIUIHOHHOIO
3HaHusA. DopMHUpPOBaHNE TAaKUX HAYYHBIX JHC-
IUIUIMH, KaK PKOXHMMMS, SJKOMaTeMaTHKa, KO-
MpaBo, SIBUJIOCH PE3YJIBTATOM CaMOM JIOTUKH
pa3sBUTHS HAYKU U COLIMYMA.

CrhenyronmuM JIOTHYECKHM 3TaroM pas-
BUTHUA TEHACHIIMN <OGKOJOTHU3aLMN» HAYYHOIO
3HAHMS CTAHOBUTCS (POPMHPOBAHUE DKOJIOTH-
YEeCKOr0 MHPOBO33pEHHs. MHOTrUe y4eHbIe
OTMEYAIOT, YTO IKOJOTHYECKOEe MHPOBO33pe-
HUE JI0 CHX TOp ocraercs B (hase cTaHOBJIC-
HUS, TaKk KakK, JeCKaTh, MOHSITHMHAs OCHOBA
ero He YCTOoslach, a HAy4HbBIH (yHIAMEHT
BHYTpeHHee npotuBopednB [6]. Ormevaercs,
4YTO HMMCIOTCA 3aTpyYAHCHHUA B OIIPCACICHUU
MPEIMETHOM 00JIACTH CaMOM SKOJIOTHH.

OnHako coBpeMeHHbIE HayYHBIC HCCIIe-
OOBaHHA BCE K€ IMO3BOJIAIOT BBIACIUTL IPHU-
3HaKu, IPUHOUIIBI, HA KOTOPBIX CTPOUTCSA 3KO-
JIOTHYECKOE MHPOBO33pEHUE. ITO, BO-TIEPBBHIX,
IIOHMMAaHUC TOro, 4TO MHP — SKOJIOIrMYCCKHU
enuHoe 1eaoe [7]. DTo mojoKeHWe, Ha Hall
B3MJISA/l, JIOJDKHO BKJIIOYATh B ce0si HOBOE TIO-
HUMaHHC IMPUHIUIIA OCIOCTHOCTHU, 3HAYCHUC
KOTOPOTO JIJIsi COBPEMEHHOW HAyKH OTPOMHO.

Boo0iiie, cyImHOCTh HOBOTO TIOHUMAHUS
MPHHIUIA [IETOCTHOCTH, HOBO'O MHPOBO33pe-
HUs (B TOM YHCIIE U 9KOJIOTHYECKOr0) COCTaB-
JISIeT TIOHATHE «HENENMMOro Ienoro». dop-
MHPYETCSl HOBBIIl MOIXO0J K CONEPKAHUIO T10-
HATHS <IIETIOT0%», <IIEIOCTHOCTH», a TaKKe
NPUHIKNA 11eTOCTHOCTH. CyIIHOCTh HOBOT'O
IMOHMMaHusA IPUHIOHIIA HCIOCTHOCTHU 3aKIIIO-
YyaeTcs B CMEIICHUU akIeHTa ¢ (heHOMeHa ca-
MOJIOCTaTOYHOCTH, CaMOJIeTePMUHUPOBAHHO-
CTH 00BEeKTa Ha €ro <«H3BHE-OKPYKCHHE»
(BceoOmrre CBs3M), B HOBOM ITOAXOME K IPO-
OJeMe COOTHOIICHHS <«JaCTH» M »IEIO0ro»,
ONUpAIONIEMCsI Ha Cephe3HbIe HAyYHBIE KOH-
LIENILMHY, NpEeTEeHaylomure Ha cTtatyc Teopuu
Bcero, a Taxxe Ha uUccIeNOBaHUS HEKOTOPBIX
paavKaJIbHBIX INIKOJ MBIIIJICHUA (IlIHypOBO‘I'
HbIi moaxon Jxedpu Uy, uccnenoBanus Opu-
TaHCKOro ¢usuka Makxos Maiinza, KoHIIEN-
s ppakTaibHON reoMeTpun npupossl benya
Mamngens6pora u T.1.). Jlo CHX TIOp B COBpe-
MEHHOM HayKe JeJajcsi OCHOBHOW aKIEHT Ha
CaMoJIOCTATOYHOCTH, ABTOHOMHOCTH OOBEK-
TOB, 00JIaAIOIINX CIOKHOU CTPYKTypoi (Ha-
npuMep, KieTka, 00LIeCTBO, JIUYHOCTD U T.].).
Ho mpu 3TOM OTMeuanoch, 4To ATH XapakTe-

PUCTHKH CIieqyeT MOHMMaTh HE B a0CONIOT-
HOM, a OTHOCHUTEIHHOM CMBICIE, MOCKOJBKY
MPHU3HABAIOCh, YTO caM OOBEKT oOmagaer
MHOKECTBOM CBS3€H C OKpY)Karouied cpenoiu
U MOXET CYIIeCTBOBAaTh JIMIIb B €IWHCTBE C
Heil. COOTBETCTBEHHO, U METOJIOJIOTHYECKOe
3HAYCHUE TOHSATHSA IIEIOCTHOCTH, TPUHIMIA
HETOCTHOCTH 3aKITI0Yajioch B HEOOXOJMMOCTH
BBISIBICHHS BHYTPEHHEH OOYCIOBICHHOCTH
CBOMCTB IETOCTHOT'O O0BEKTa M HEIOCTaTOd-
HOCTH OOBSICHEHHS CIEIU(PUKH 00bEeKTa BO3-
JercTBusAMH M3BHE. HoBoOe ke MOHMMaHHE U
METOJIOJIOTHYECKOe COfepKaHie MPUHIHIA
LIEJIOCTHOCTH B paMKax CKJIaJbIBAIOIIErocs
HOBOT'0O MHUPOIIOHMMAaHHA, Ha HaIll B3TJISA, 3a-
KITIOYAeTCs B TOM, YTO OCHOBHBIM SIBJISIETCS HE
BBISIBJICHHE BHYTPEHHEW JEeTepMUHUPOBAHHO-
CTH, aBTOHOMHOCTH UENOCTHBIX OOBEKTOB M
HEJIOCTATOYHOCTH OOBSICHEHUS crenuduku
00BEKTOB W3BHE, a B BBISBICHHUH U TOHHUMA-
HUU €MHOTO TPOUCXOXKICHUS M CaMOro 00b-

€KTa, U €ro «U3BHE-OKpyXeHus». To ecTb
Oonpliice 3Ha4YeHWE mpuaacTcs (EHOMEHY
BceoOmMX  cBsA3el.  EcrecTBeHHOHay4YHOE

00OCHOBaHUE TaKOTO IMOJXO/a COCTaBIISACT
LENbId  PSIi MHTEPECHEMIINX COBPEMEHHBIX
HAy4YHBIX HCCIEIOBaHUN M Kouuenuii [8].
HoBoe mnonmmanue mnpuHIMNA IETOCTHOCTH
HaxOJWUT CBOE MOATBEPKAECHUE B TEOPUM Ca-
MOOpraHu3allid — CUHepreruke. Meromomno-
THYECKUI CHHTE3 CHHEPTeTUYECKOr0 U COLUO-
KyJIbTYpPHOTO IIOIXOJI0B IMO3BOJISIET paccMar-
pHUBATh YENOBEYECKOE COOOMIECTBO Kak He-
PaBHOBECHYIO, HEIMHEHHYI0, CaMOpa3BHUBAaIO-
HIyFOCst 10 O YPKAIIMOHHOW TUarpaMMe CHc-
TeMy, KOI/la OT TMOBEACHHSA KaXIOro U3 Hac
MOXET 3aBHCETh CIleHapHil OyayIiero Mupo-
BOT'O Pa3BUTHSL.

BropbiM mpUHIHIIOM, COCTaBIISIONIIM
OCHOBY 3KOJIOTHYECKOT'0O MUPOBO33PEHHUS, SB-
nsercs, mo MHeHuro akagemuka H.H. Mowucee-
Ba (0 YeM OH HEOJHOKPATHO MHUCAN), IPUHIIHII
KO3BOJIOIUH, TO €CTh COBMECTHOE pa3BUTHE
YeloBeYecTBa U OKpYXKalolleh cpenpl, odre-
crBa u Ouocdepsr [9]. Y3 mpuHIMIA KOIBO-
JIOIMH BBITEKACT HEOOXOAUMOCTh COOTHECE-
HUS OTPEOHOCTEH YeI0BEUecKoro cooomecT-
Ba C BO3MOXHOCTAMHU Ouochepsl. Ha npakru-
K€ 9TO O3HA4aeT OrpaHuucHUEe MOTpeOHOCTEH
Ha WHAMBUyaJbHOM YPOBHE, a TaKXKe UCKYC-
CTBEHHOE OrpaHMYE€HHE YaCTHOW HWHHUIMATH-
BBI, O 4€M C TPEBOTI'OM MUCAIM TaKue 3amaHble
nccnenosarenu, kak J.X. Menoys, [Ix. @op-

BectHuk KACY



BOITPOCHI 3KOJIOT'MAU U SKOJOI'MYECKOI'O MOHUTOPUHI' A

pectep [10], A. T'op [11] u apyrue. I[TousTHO,
YTO MPAaKTUYECKas pean3alisl MPHHIUNA KO-
SBOJIIOIMH TIPEATIONaraeT u3MEeHeHHEe BEeKTOpa
pa3BHUTHs COBpeMeHHOM (mpexae Bcero, 3a-
MajHOM) UMBUJIM3AIMH, YTO O3HAYAeT, B Mep-
BYIO OYepe/lb, I3MEHEHHS B CO3HAHWU JIIOJCH
(myXOBHYIO 9BOJIOLHIO), MPUHIUIHAIBLHYIO
3aMEHy CYIIECTBYIOUIMX LeHHOCTeH. i aTo-
ro HEOOXOIUMO TMPEIUIOKUTh, KaK CUUTAIOT
MHOTHE HCCIIEIOBATENN, HOBYIO AITHUYECKYIO
cucremy, Kotopast Oyaer (GopMHpOBaTh MO3HU-
IIUI0 BCeoOIeld OTBETCTBEHHOCTH 32 IMPOIIECC
pa3BUTHS IUBHIIM3AINH, JACT KaXIOMY Yello-
BEKY BO3MOKHOCTh TIOHMMAaHHUSI COOCTBEHHOM
pONH B ATOM MpoIlecce, ero B3aWMOCBSI3U H
B3aumo3aBucumocth [12, c. 2].

Uro ke kacaercs eHOMEHa JTyXOBHOM
SBOJIIOIIMH, JYXOBHOCTH, TO CETOJHS, HA Hall
B3IJISJI, €CTh BCE OCHOBAaHHS Jisi (POPMHUPOBa-
HUSl HOBOT'O TIOAXO0Ja K TIOHMMAaHUIO (heHOMe-
Ha JYXOBHOCTH, OCHOBAHHOTO Ha HOBOM IIO-
HUMaHWUU TIPUHIWIA IIEIOCTHOCTH W HOBEH-
IMIUX Hay4dHBIX HcchenoBaHusx. CyTh HOBOTO
MOJX0/la COCTOMT B TOM, YTO TOJ JyXOBHO-
CThIO (B KOHTEKCTE CKa3aHHOIO BBIIIE) CICIy-
€T MOHMMATh HE TOJILKO U HE CTOIIBKO MOPaIh
WIH WHTEIJICKTYalbHOCTh, HO W OCO3HAHHE
CBOErO CJMHCTBA C OKPYXAIOIIUM HAaC MHPOM
1 (POpMHUpOBaHKE Ha OCHOBE TAKOTO OCO3HA-
HUSI HOBOH MOJICNM TIOBEIEHUS, HOBOTO HPaB-
CTBEHHOT'O, TMOBEJCHYECKOTO HUMIIEPaTHBa,
MOCTPOCHHOT'0 Ha TAPMOHWH, COTPYJHHYECTBE
1 3a00Te 00 OKpYXKaroIIieM MUpE.

Kak yxe ormeuanock panee, 0JHOH U3
OTPEIETSIONMNX TEHICHIIUN Pa3BUTHS JTyXOB-
HO-MHTEIUIEKTYalIbHOM c(hepbl COBPEMEHHOTO
MHUpa CTAHOBHUTCSI BOSHHKHOBEHUE M YCHIICHHE
POJIH 3KOJOTUYECKH OPUEHTUPOBAHHOH (uito-
codpum U HAyKd. DKOJOTHYecKas Mapajurma,
9KOJIOTHYECKHE KPUTEPUU U PEryISTHBBI CTa-
HOBATCSI OpPTaHWYECKOW COCTABHOW 4YacThiO
HOBOM KapTHHBI MHpa M METOJIOJIOTHH €€ T10-
CTPOCHHS COBPEMEHHBIM €CTECTBEHHOHAYY-
HBIM U COIMOTYMAaHHUTapHBIM [O3HAHUEM.
@yHIaMEHTAJIbHBIM XapakTep 3KOJ0THYECKON
mpo0JieMaTHKH, OO0YCIOBHMBIINK (hOPMHPOBa-
HUE OSKOJIOTHYECKH PENIeBAHTHOTO MHPOBO3-
3pEeHus, CHOCOOCTBOBANl BKIFOYCHHUIO HSKOJIO-
THYECKUX MPOOJIeM B KPYr BOMPOCOB, MCCIIE-
nyembix puiocodpckuM mbinuieaneM. Cienct-
BHEM TaKOTO BKIIOYECHHUsS CcTalo (popMUpoBa-
HUE Ha CTHIKE «UEIOBEKO3HAHUS» U KIIPUPO-
JIO3HAHUS» HOBOW OOJIACTH 3HAHHMSI, KOTOPYIO

MOXHO HasBaTh Quiocodpuel sxonoruu. Ou-
JIocO(HUs SKOJOrMM, Ha HaIl B3IJISAA, HpPead-
CTaBJIsSICT COOON pPe3yNbTAaT MPEOJOTICHHS YUC-
TO CIIMEHTHCTCKOH TPakTOBKW ¢uiocoduu, c
OJIHOW CTOPOHBI, U OCO3HAHUsI BaKHOCTH CO-
enMHEHHs pedieKCHn HaJ Haykod (B JaHHOM
cliydae, S9KOJOTHUECKOro 3HaHUsI) C TUYECKOM
3KCIIEPTU30H, ¢ Apyroil ctopoHsl. PopMupo-
BaHUE QHUIOCO(OUN PKOJIOTHH SIBHUIIOCH, CBOETO
pona, orBeToM ¢uiocohur Ha TCHIACHIIMH
IKOJIOTH3AIMU M ITH3ALUH MPOIECCOB Hay4-
HOro mo3HaHus. PUIOCOPHIO IKOIOTHH, HA
HAlll B3MJISAA, MOXKHO paccMaTpuBaTh B KOH-
TEKCTE apUCTOTEIICBCKOTO TOHUMAHHUS ITUKH
(B Tpex cMbIciax) M Kak dTHYECKYIO TEOpPHIO,
M KaKk JTHUYECKYIO MPAaKTUKy. JTa 00JacTh
3HAHHUS MOXKET BHECTH OOJNBIION BKJIAJ B
(bopMHUpOBaHKE HOBOTO MHUPOIOHUMAHHUS, HO-
BOW LIEHHOCTHOM MapajgurMbl, 3KOJIOTMYECKO-
r'0 MUPOBO33PCHHSI.

BooOrmie ke, ¢unocodus 3KOIOTHH
(mapsmy ¢ dunocodueit momutuku, ¢Guoco-
¢bueil TeXHUKH U T.II.) ONPOBEPraeT OMaceHUs
¢unocodpoB oTHOCHUTENBHO CYIBOBI (HIIOCO-
¢un. He OTTECHAT JIn PHIocOhUI0 MaTeMaTu-
3UPOBAaHHBIC KOpPIYyca CIHUCHTH3HPOBAHHBIX
noctpoenuii? C apyroil cTopoHsl, 00pa3oBa-
HHE BBIIIC Ha3BaHHBIX 00JacTeil 3HAHUS MOJ-
TBEPXK/IAET MPOTHO3BI JUIsl 0003pHMOT0 OyIy-
miero ¢unocoduu, a UMeHHO: popMHUpoBaHHE
OWHApHBIX KOHIIENTYaJIbHBIX 00pa3oBaHUN
[13].

Ceroanst k punocoduu 3KOJIOTUN MOXK-
HO OTHECTH, B MIEPBYIO ouepeb, OypHO pa3BH-
BAIOIIYIOCS YKOJOIMYECKYI 3THKY (OT aHII.
environment — okpyxatoras cpena). [Tox Heit
B HACTOsIIIEE BPEMsi MOHUMAIOT HarpaBJcHHE
¢uaocohCKUX HMCCICIOBAHHUM, B KOTOPBIX «B
Ka4yecTBE MOPAJIbHBIX MPOOJIEM YeloBeKa pac-
CMATPUBAIOTCS HE TOJBKO OJaromnoiydue u
COLMANIbHBIC CBS3U JIFOJICH, HO M OTBETCTBEH-
HOCTb 3a 0Jlaro OyayIIuX JIFOjeH, JOMaIlHHX
KUBOTHBIX W Jpyrux ¢opm xu3uu» [14,
¢.422]. K »KOoIoru4eckoi 3THKe, B CBOKO O4e-
pelb, MOXKHO OTHECTH JKOJIOTHIO YeliOBEKa B
€€ COBpEMEHHOM cocTosiHuM. [loHnmanue To-
ro, 4TO B3aMMOJICHCTBUE YENIOBEKA C OKPY-
KAIOIIUM MHPOM €CTh, TMPEXKIE BCEro, €ro
MHPOOTHOIIICHHE U BKJIFOYCHHE MPoOJIeM MH-
POOTHOIIICHUSI B CBOKO NMPEAMETHYIO 00JIaCTh
cpa3y BBIBEIO JKOJOIHIO 4eloBeka (Tak ke,
KaK U 3KOJIOTHIO B LIE€JIOM) 32 PaMKH COIIHOJIO-
ro-reorpago-MeAMKO-ONOIOrHYECKOr0  Hay4-
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HOTO HalpaBJICHUS Ha OOLIMI HaydHO-
TEOPETHUYECKUA M J1aKe€ MHUPOBO33PEHYECKHI
ypoBeHb. [103TOMY CerojHsi SKOIOTHIO Yello-
BEKa TaK)Ke MOXKHO pacCMaTpPUBaTh KaK HOBBIH
YPOBEHb OCMBICIICHHS PEATbHOCTH, BKIIIO-
YalOMUHU B ce0s1 MEIUKO-OMOJIOrnYecKuii, Ha-
YYHO-TEOPETHYECKHH 17§ ¢unocodcko-
MeTojonornyeckuii  acnektel. IlpaBaa, nABa
MOCJAEMIHUX AacCIeKTa HaXOMATCS B CTaIuu
¢dopmupoBanus. B ciydae MX MOITHOIIGHHOTO
pa3BUTHS DKOJOTHS YENIOBEKa MOXKET Iiepe-
pacTd B Mera-TeopHio, KOTOpas Morjia Obl
Jiedb B OCHOBY ITOJTHOIGHHOW 0OIIei Teopuu
B3aUMOJICHCTBHUS MPUPOLI M OOIIECTBA U IIe-
JIOCTHOW KOHIICIIIIMY YEIOBEKa, COIHAIbHBIHI
3aKa3 Ha KOTOpBIE YK€ TaBHO co3pel B oOiie-
crBe. Ho Takoe MONHOIIEHHOE pa3BUTHE DKO-
JIOTHU YelIOBEKa BO3MOXKHO TOJILKO IIPH YCIJIO-
BHM BKJIIOYCHHUS B €€ NPEAMETHYIO 00JacTh,
LNy U 33/1a4d UccieoBaHue (eHOMeHa Jy-
XOBHOT'O 370pPOBbS YEJIOBEKa, HOBOI'O ITOHH-
MaHMs JIYXOBHOCTH (Kak CYIIHOCTH dYelOoBe-
Ka), OCHOBAaHHOTO HAa HOBOM ITOHHMaHHH
MPHUHIIMIIA [[EJIOCTHOCTH.

AxTyanuzanus npoOieM SKOJIOTHU Ye-
JIOBEKA CErOJHS BO MHOTOM O0YCJIOBJICHA 00-
el cUTyaluel kak B oonactu Gunocodckoi
METOJIOJIOTHH HCCIIE/IOBAaHMS YelIOBEeKa, TaK H
TEHACHIIUAMHA B Pa3BUTHH TI'yMaHHTapHOIO
3HAHMUS ¥ KOHKPETHBIX HAayK O 4yelloBeke. Tpe-
OOBaHUS CErOIHSIIIHEro THS B Pa3BUTUH (DH-
70co(CKO-aHTPOIIOJIOTMYECKOTO  3HAHUS  BO
MHOTOM CBSI3aHBbI C CHHTE30 - MHTErPAIlMOH-
HBIMM TEHJICHIUSAMH, C CO3JaHUEM METO0JI0-
UM, OMHUpAloIIelics Kak Ha (UIocopCKue oc-
HOBOIIOJIOKEHUS, TaK M Ha HOBEHUIIME JTOCTH-
JKEHHsI B 00JIaCTH HayK O YeJIOBEKE.

B xonue 20-ro u Hayane 21-ro Bexos, B
CBSI3U C TEM, UYTO DKOJOrWyeckas mnpobdiema-
THKa MpUOOpena CMBICIOKU3HEHHBIH Xapak-
Tep (a Beiem 3a HEIO U BCE MPOOJIEMbI <«HEeNo-
BEKO3HAHUS» W < IIPUPOIO3HAHHUA»), HayKa
MPHIIA K OCO3HAHUIO HEOOXOIMMOCTH 3THYC-
CKOM 3KCIIepTH3bl HAYYHBIX MCCIEIOBaHUMA. A
9KOJIOTHS, JKOJIOTHYECKOE 3HAHHWE, B CBOEM
HOBOM cTaryce (C BKIIOUEHHBIMH B €r0 TIpej-
MeT TpoOJeMaMH YeJOBEKa), ChIrpajo BaxK-
HYIO POJIb B M3MCHEHUHU IIEHHOCTHOT'O aCIieKTa
B YEJIOBEKO3HAHUHU. «IKOJIOTU3AIMI» HAYUHO-
TO 3HAHHS CIIOCOOCTBYET €r0 HOBOH <QTH3a-
nuu». B ¢unocodun ke sTH3anMA MccIeno-
BaHUW CTAaHOBUTCS TaKXe BaKHEHIIen co-
CTaBJISIOLIEHN Tpollecca €€ Bo3pacTarollen aH-

TPOTIOJIOTU3AIIH.
Uro kacaercsi COBPEMEHHOM HayKd, TO
HapsSay C TEHACHIMSIMU SKOJOTH3allfd, TEH-
JICHIIUSl DTH3alMW HAy4YHBIX HCCIICIOBAHHUH
SIBIISICTCSL OJIHOW M3 OCHOBHBIX B €€ Pa3BUTHH.
CeromHst 3TUYECKasi COCTABISIONIAS HAYYHBIX
WCCIIEIOBAHUN CTaHOBHUTCS OJHHM M3 Oe3yc-
JIOBHBIX TpeOOBaHWI HAay4HOH paIlOHaIbHO-
cri. Ha Hamr B3risii, TEHIEHIIMH DKOJIOTH3a-
MU W DTH3alUU, C TOYKH 3PCHHUS COBPEMEH-
Holl unocodun, a Tounee, punocopuu sKo-
noruu (IKOJOruYecKas 3THKA), TECHO B3anMO-
CBSI3aHBI, W CErOJHS OJKOJIOTMYECKash DSTHKA
00OCHOBBIBAET HEIOCPEICTBEHHYIO B3aWMO-
CBSI3b MEXKJY OKOJOTMYECKON mapagurmMou
MOCTHEKJIACCHYECKOW HAyKW M HOBOH BCEOOB-
EeMIIIOLIEN Teopuell BHYTPEHHEN LeHHOCTH. B
YaCTHOCTH, Takoe 000CHOBaHUE JaeT KOHIIEll-
st b.Kommmkora, KoTopyto MHOTHE HCCIIE0-
BaTeNl CYMTAIOT OJHOW W3 Hambojee MOHH-
CTUYECKHX B DKOJIOrHUYecKoi tuke [15].

Yto kacaercd COBpEMEHHOW 3THKU Kak
¢unocockoil HaykH, TO OHA yXKe BBIILIA 3a
MpeAebl MPOCTO HOPMATHBHO-TIPAKTUYECKOH
yactu gunocodpun. Takas «HOBas dTHKa» MO-
JKET MPETEH/I0BaTh Ha CTaTyC MOCIeAHEH TeH-
HOCTHOH OITOpPBI COBPEMEHHOT'0 MEraconnyma
1 Ha OoJiee BECOMBIH CTaTyC BO B3aMOCBSI3H C
yueHreM O ObITUM B <«IOHe» ¢unocodun. B
HACTOsIIIlee BpeMsi MOYKHO TOBOPUTH O (hakTte
(hopMHpOBaHUS HOBOW DTHUKH, ITUYSCKUX HH-
HoBaiwii [16].

Kak yxe ormeuanoch paHee, B YCIOBH-
SX rio0anu3anuu  (GopMHUpyeTcs HOBas Co-
UOKYJIBTYPHAsI PEANbHOCTh, B KOTOPOW 3HA-
YUTENFHBIM H3MCHEHHSIM TOABEPTHETCS, Kak
caM dYeloBeK (ero Teno, WHTEUICKT, TEHOM),
TaK U €ro 3TUKO-OHTOJIOTHYECKOE OTHOIICHHE,
KaK K OKpyXalolleMy MHUpY, TaKk U K co0CT-
BEHHOMY OBITHIO B HEM.

HoBast conuokynbTypHasi peaqbHOCTh
(dbopMHpYET U HOBYIO 3THKY Kak, IPEXJIe Bce-
r0o, MPOCTPAHCTBO OCO3HAHHOT'O, CBOOOIHOTO,
KU3HEHHOTO, IEHHOCTHOr'0 BBIOOpa. Pammo-
HaJIbHBIM CTAHOBHUTCS TaKOM IOBEIECHYECKUMN
MMIIepaTuB, Koraa, kak nucan A. IlIBeiirep,
«CTaTh HPABCTBEHHBIM O3HAYACT CTATh MCTHH-
HO MbIcismM» [17, ¢. 217] u «TOmbKO HC-
THHHO 3THYECKOE €CTh HCTUHHO Pa3yMHOE»
[17, c. 229], uTO, HAZO OTMETHTH, BO MHOTOM
COBIA/IaeT C COKPATHYECKHM YTBEPKIACHUEM
MPEAMETHOr0 TOXJIECTBA HPABCTBEHHOCTH M
MBILICHUS.
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Boo011e, kak 0TME4aroT MHOTHE UCCIIe-
JIOBaTeNH, COBPEMEHHBIN JTam B Pa3BUTHH
TUTAHETaPHOTO MEracoluyMa XapaKTepu3yer-
csl, IPeXKJE BCEro, TEHJICHIINEH CTaHOBJICHUS
HOBOW TMapaJurMbl KyJbTYphI, CTEPKHEM KO-
TOPOH CTAaHOBHTCSI IICHHOCTHOE CO3HAHHE KaK
HoBasg Qopma MupoBo33peHus. KoHmennus
IEHHOCTHOTO CO3HaHHWsI KakK HOBOH (hopmbl
MHUPOBO33pEHUs, pa3paboTaHHasi POCCHICKUM
yuaenbiM H.C. Po30oBbIM, onmpaercsi, B IEpBYIO
odepenb, Ha WG JOMUHUPOBAHHS [IEHHOCT-
HOT'O CO3HAHUS HaJ IPyruMH (HOpMaMu MUPO-
BO33penus (penurus, MupOIOTHs), a TAKKe Ha
HJIEI0 O TOM, YTO LIEHHOCTHOE CO3HaHHUE - 3TO
riobanpHas 3THKAa HOBOW MCTOPUYECKOH dII0-
xu [18]. B koHTekcTe uaen (GHOpMHUPOBAHHS
r100aabHOH 3THUKHM, HOBOW 3THKH, YHUBEp-
CallbHOM THKH BEIYTCS TUCKYCCHH O (OpPMU-
pOBaHUM TI00aJBHOTO 3TOCA, TO €CTh YHHBEP-
CallbHOM CHCTeMBI IIEHHOCTEH JIIsl BCEro Iuia-
HEeTapHOro Mera-coruyma [19].

@OpMUPOBAHUIO HOBOW 3THKH, - B IIEp-
BYIO Odepelb, JKOJNOTHMUECKOH JTHKH, - Ha
HalI B3TJIsII, CIocoOCTBOBaa, MPEXIe BCETo,
JKOJIOTHYeCKas MpodiieMaTrKa, MpruodpeTias
MO Mepe MPEBpaIICHHS ICITEIBHOCTH YelloBe-
Ka B TEOJIOTMYECKYIO CHIIY, CMBICIOXKH3HEH-
HbId xapakTep. CerogHs MHOTHE HCCIeIoBa-
TENTM COTJIACHBI C OCHOBATENEM aMEPHKAHCKO-
ro xypHana «Environmental ethics» FOmxu-
HOM XapKIrpoyB, KOTOPBI CUMTAET, YTO Y¥KE
CETOJHSI DKOJIOTHYECcKass JTHKa BKIIIOYAET B
ce0sl He TOJIBKO 3TUKY M OCTETUKY, HO U MeTa-
¢bu3KKy, SnHcTeMONOruio (4 T. 1.) U 4TO B Oy-
JyIIeM DJKOJOTHYecKass 3THKa U (uinocodus
OynyT omHuM U TeM xe [20].

OKkonormyeckas dTHKa Mpeaaraer IeH-
HOCTHYIO TIEpEOPHCHTAIIMIO CO3HAHUS OT aH-
TPOTOIEHTPHU3MA K OMOLIEHTPU3MY U JKOIICH-
TpU3My KaK HOBOMY THITY 3KOJIOTHYECKOTO
CO3HAHMS, OCHOBAaHHOMY Ha MPHHITUIIE KO3BO-
JIOIMH 4elioBeka U ouocdepsl. PaspabaToiBa-
I0TCSI OCHOBHBIC XapPaKTEPUCTHKH H MPaKTHYE-
CKHE yKazaHUs 10 (HOPMHPOBAHHUIO 3KOIICH-
Tpusma [21]. B pamkax 3THX pa3paboTOK
(dbopMHpyeTcs TIOHSATHE «OKOJOrMYecKas IIeH-
HOCTBH», YeMy CIIOCOOCTBOBAN CYIIHOCTHBIN
JIAJIOT MEXJy COBPEMEHHBIM YElOBEKOM U
OKpY’Kalollel cpefioil, BBIABUBILINM, KaK YyXKe
OTMEYAJIOCh pPaHee, CMBICIOKU3HEHHbIA Xa-
paKTep PKOJOTUYECKOM IMPOo0IeMaTHKH.

Kak cumTaroT MHOTHE HCCIeIOBATENH,
MOXXHO KOHCTATUPOBATh UCTOPHUYECKYIO U JIO-

THYECKYI0 KOHTaMHHAIHMIO  (UI0CO(CKOro
MOHSTHS IIEHHOCTH HE TOJBKO 1O OTHOIICHUIO
K OCHOBHOW KaTeropuH MOJUTIKOHOMHUU —
«CTOUMOCTH, - HO U K TAKUM TOHATHUSM, Map-
KHAPYIOIIUM HHTEHIUATBHOCTh WHIMBU/A, KaK
6maro u 1eip (B.K. Iloxun). Takass KoHTaMu-
Hanus (OJM30CTB), MPEXKIE BCErO K MOHATHIO
«0J1aro», 00yCJIOBIMBAET, B CBOKO OY€pe/ib, TO,
YTO B COBPEMEHHOM MPUKIATHON aKCHUOJIOTHH,
K TIOHSTHSIM KOTOPOH, B KOHTEKCTE DKOJIOTH-
YeCKOW MPOOIEeMAaTHKH, SKOJIOTMYECKOH ITH-
KH, MO)KHO OTHECTH M TIOHSTHE «IKOJOTHYE-
CKas LEHHOCTh», IPAaBOMOYHO KOHCTaTHPO-
BaTh OJIM30CTh KATETOPHH JTyXOBHOCTH K YK€
VIIOMSIHYTOMY ~ TIOHSTHIO  <OKOJIOTHYECKast
HeHHOcTh». ClenoBaTenbHO, TOHSITHE <AKO-
JIOTHYecKast IIEHHOCTh» OTpa)kaeT TaKOW CYII-
HOCTHBIM JTHAJIOr MEXKIY YElOBEKOM H OKpY-
KAIOIUM €r0 MHPOM, B KOTOPOM OCHOBHBIM
SIBIISIETCSl OCO3HAHHME CBOCTO EIMHCTBA C OK-
pYKaoIM MUPOM U (OpMUpPOBaHHE HA OC-
HOBE TaKOI'0 OCO3HAHUS CTPAaTeruu MoBejIe-
HUSl, HPABCTBEHHOrO HWMIICpPAaTHBa, HAalpas-
JICHHOT'O B CTOPOHY COTpPYIHHYECTBa, 3a00THI
00 okpyxatomieit cpene. CerofHs xe, UCXOI
W3 CKa3aHHOTO BBIIIE, MO)KHO KOHCTATHPOBATh
MacIITaOHBI KPU3HUC DKOJIOTHYECKHX IIEHHO-
CTell He MPOCTO KaK KPU3HC B3aUMOOTHOILIIE-
HUN «deIIOBEK-PHPOAA-00IIECTBO», a Kak
JYXOBHBIM KpHU3HC, IPEOJOJIETh KOTOPBIN
XKHU3HEHHO HeoOxoaumo. YUTo ke Kacaercs
JIeTeIbHOCTH Hay4yHOTo COO0IIecTBa, TO, KaK
YK€ OTMEYalloCh paHee, dTHYECcKas COCTaB-
JSIOIIAsT HAYYHBIX HCCIIEIOBAHUN, 3THYECKOE
caMoperylMpoBaHue Hay4YHOH JeSTENbHOCTH
JOJDKHBI  CTaTh OE3YyCIIOBHBIM TpeOOBaHUEM
Hay4HOM palMOHaJIbHOCTU. B 1menom xe, B
Hauane 21 Beka ¢opmupyercs Takas HOBas
3THKa, 0e3 KOTOPOil HEBO3MOXKHA pean3aius
HU OJJHOTO MPOEKTa OOIIECTBEHHOTO pPa3BH-
THS.

Takum 00pa3oM, COBPEMEHHOE DKOIO-
ruueckoe 3HaHue, (popmupyromeecs CeromHs
W KaK KOMIUIEKCHas HayKa, U Kak oOlleHayd-
HBIA TIOJIXO/I, U KaK MUPOBO33pEHUE, ACHCTBU-
TENTFHO MOXKHO pPaccCMaTpPHBAaTh KaK HOBBIH
YPOBEHb OCMBICIICHUS PEATBHOCTH M KaK OJIMH
W3 BEIYIIUX MPUHIMIIOB COIMAILHON OpraHu-
3alli¥ IJIAHETAPHOTO Mera-colmyma.
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Kazaxcran momyuwnn mociie mpoBo3riia-
IIEHUS TTOJUTUYECKON HE3aBUCHUMOCTH B TIOJI-

HYI0O COOCTBEHHOCTH MOIIHYIO MHHEpaIbHO-
CBIPbEBYIO 0a3y, CO3MaHHYIO paHee Ha Oa3se
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IeNIEHANPaBICHHOW TOCYJapCTBEHHON MOJIH-
THKH 0 U3YYEHHIO T€OJIOTHIECKOTO CTPOCHUS
TEPPUTOPUH M Pa3BEAKOH MOJE3HBIX HCKO-
naeMbix. Hamia crpana cmoriia 3a KOpOTKHH
CPOK JIOCTUYb SKOHOMHYECKOH HE3aBHCHUMO-
CTH W TIONyYUTHh 3HAYUTEIBHBIC BATIOTHBIC
CpeAcTBa Uil pa3BUTHA JPYTUX OTpaciei
MPOMBIIIUICHHOCTH M TIOBBILIEHHs Oxarococ-
TOsIHUST HaceneHus. [1o konuyecTBY U pa3HO-
00pa3ui0 MHHEPaIbHO-CHIPHEBBIX PECYPCOB
Kazaxcran 3aHnMaer ofHO M3 BEOYLIMX MECT
B Mupe. Kazaxcran Bomien B YHCIO CaMbIX
OoraTbIX MHHEpaJbHBIMH pecypcaMu CTpaH,
3armacoB KOTOPhIX XBaTUT Oojee yem Ha 100
jer, coobmaer arentcTBo Bloomberg co
cceuikoi Ha wmccnenoBanus Citigrouplnc. u
I'eonoruueckoit cimyx0b1 CLLIA.

B neiictBurensHOCTH TpUpOnIHBIE (ak-
TOPBI MO-Pa3HOMY BIUSIOT Ha OOIIECTBEHHOE
pa3BUTHE Ha Pa3IMYHBIX €r0o dTarax, 4To 3a-
BHUCUT OT YPOBHSI IPOM3BOJIUTEIBHBIX CHIIL.
Ecnu Ierens ObuT yOEXKIE€H, YTO MOPSI U PEKH
COMIIKAIOT JIIOJICH, a TOPhl MX Pa3leNsioT, TO
I'.B. [lnexaHoB coO 3HaHWEM Jiela YTOUHWII:
MOpsi COJMKAIOT JItoJe Ha 0ojiee BBICOKHX
CTaIVsIX Pa3BHTHUSI POU3BOAUTENBHBIX CHII, &
B JIPEBHOCTH OHH, HATIPOTHUB, TPEISITCTBOBAIH
CHOIIICHHUSIM MEXKJy pa3icieHHbIMH UMH IIjIe-
MeHaMH. 1 TpyJHO He COINIACUTBCS C TOYKOH
3penust K. Mapkca, dro reorpadudeckas cpe-
Jla BIMSET Ha YelIOBEKa OMOCPENOBaHHO, Yepe3
MPOU3BOJICTBEHHBIC OTHOIICHHS, BO3HHKAFO-
IIMe Ha OCHOBE MMEIOIINXCS MPOU3BOJAUTEIb-
HBIX CHJI, OTHUM W3 YCIIOBUH pa3BUTHSI, KOTO-
PBIX SIBIIAIOTCSA CBOMCTBA 3TOM CpEIlbl.

B ¢opmupoBanum oTHOIIEHHH 00IIECT-
Ba ¥ TIPUPOJIBI CYIIECTBYIOT OUEBUIHBIC 3aKO-
HOMEPHOCTH. MOXKHO BBLICIUTh HECKOJIBKO
KayeCTBEHHO CBOCOOpPAa3HBIX JTAllOB B3aMMO-
JeWCTBYS TIPUPOJBI U OOIIECTBA B 3aBUCHMO-
CTH OT YPOBHS Pa3BUTHSI MAaTEPHAIBHOTO TPO-
W3BOJICTBA, MPEXIE BCErO - CPEIACTB TPYAA.
PackpbITh JMANEKTHKY 3THX NPOIECCOB —
3HAYMT IMOKa3aTh WX BHYTPEHHHUE MPOTHBOpE-
Yusl, XapaKTepU3yIolpe 0co00e IMON0KEHHE
YeloBeKa B MPHUPOJIE. C OJHOW CTOPOHEHI, Ye-
JIOBEK SIBJISICTCS MPHPOAHBIM, OHOJIOTHYECKUM
CYIIECTBOM, C JAPYTO# - COIMAIBHBIM CyObeK-
TOM, IIOCPEACTBOM CBOEH IMPOM3BOACTBEHHON
JeSATEIbHOCTH TPOTHBOIIOCTABIISIONIAM  Ce0sl
ocTaJIbHOW Tipupone. Bmecte ¢ TeM 4yenoBek
KaK OMOJIOrMYECKOE CYIIECTBO HE MOXKET 00-
XOUThCA O€3 HempepbIBHOrO 0OMEHAa BEIIECTB

C OKpyJ)Kalolllel cpefoll B Ipolecce >KU3He-
nestenpbHOCTH. (CrenoBaTenbHO, KaK YacTh
MPHUPOABI YETOBEUECTBO 0053aHO Pa3BUBATH
CBOIO TIPOM3BOJICTBEHHYIO AEATEIHHOCTH, HE
npoTHBOpeYa 3akoHamMu mnpupossl [1. c. 52-
53].

CoBpeMeHHOE OOIIECTBO Pa3BUBACTCS
M0 TEXHOKPATUYECKOMY IIyTH Pa3BUTHA IHBH-
JTU3alui. OTO BbIpaKaercs B TOM, YTO IS
obecriedeHus Tpoliecca KHUIHENEITeNbHOCTH
YeIOBEK CTPEMHUTCS IMpeodpa3oBaTh MHpP B
COOTBETCTBHH CO CBOWMH IOTPEOHOCTSIMH,
PE3yABTATOM HYEro SBJSAIOTCS MPONU3BOANUTENb-
HBIC CUJIBI, CTIOCOOHBIE HE TOJNBKO JI0 HEy3HA-
BaEMOCTH HW3MEHUTh OOJNWK IUIAaHEThI, HO H
YHHUYTOXKUTH BCE KUBOE Ha HEH.

[Ipobnema B3auMoAeHCTBYSI IPUPOIBI U
o0I11ecTBa JOCTUIIA 0CO00M OCTPOTHI Ha CO-
BPEMEHHOM 3Tale, KOTOpPbI XapaKTepu3yercs
Mepexo0OM OT WHIYCTPUATIBHON K MOCTHHIY-
CTpHalbHOM (pa3e pa3BHTHS B 0OIIEMHPOBOM
MaciTabe u OT JKEeCTKO I[EHTPaTM30BaHHOU B
COBETCKOE BpeMs K PBHIHOYHOW 3KOHOMHKE B
Kazaxcrane. Dxomornueckd HETaTUBHBIE SB-
JICHUs], CBSI3aHHBIE C CTOLIEHUEM MPUPOIAHBIX
PECYPCOB U 3arpA3HEHHEM OKpY’Kalolleh cpe-
Jibl, B TOM WM WUHOM CTENEHU MPOSIBUIUCH BO
BceM mupe. Ho ecnu B cTpaHax ¢ pas3sBUTOU
HSKOHOMHUKOM pelIeHre 3TOH MpoOIIeMbl CBS3a-
HO B OCHOBHOM C OIpPaHWYEHHOCTHIO €CTECT-
BEHHOW ChIPbEBOM 0a3bl M TpeOyeT IMOHMCKa
MyTe WHTEHCHU(UKAIMKA TPUPOJIONOIH30Ba-
Hus. B Kaszaxcrane HamOoiiee OCTPO CTOUT
BOMPOC CO3/aHUs JACHCTBEHHOI'O XO3SICTBEH-
HOI'O MEXaHHM3Ma, CIOCOOCTBYIOIIEro CHHUXKE-
HUIO aHTPOIIOI'€HHOI0 BO3JEHCTBHS Ha OKpY-
KAIOUIYI0 Cpeay, OCIOKHEHHOTO IOCIIEACT-
BUSIMU XO3WCTBEHHOHN NEATEIbHOCTBIO YEJ0-
BeKa W o0ecrieueHnI0 OEpeKHOro OTHOIICHUS
K OoraTcTBaM IpPUPOJIBI.

PaccmoTpum pe3ynbTaThl aHTPOINOTEH-
HOro Bo3zeiicTBus Ha mpumMepe Kazaxcrana. B
Kazaxcrane oueHp ys3BUMasi IpUpOAHAs cpe-
na. TeppuTopHio pecnyOIMKH B OCHOBHOM
COCTABJISIIOT CTEIH, MOMYMYCTHIHU M MyCTBIHU.
CyIecTByIOT YHUKaJIbHbIE BHYTPUKOHTHHEH-
TaJbHBIE MOpS M o3epa, Takue, kak Kacmuii,
Apain, banxarm, 3aiican, Amakonb.

B pesynbraTe aHTpPONOreHHBIX HATpy-
30K MpakTUYecku Ha Bceil Tepputopun Kazax-
CTaHa HapyIlIeHa EeCTECTBEHHAs CIIOCOOHOCTH
MPHUPOAHONW cpefpl, obecreunBaTh Oynyliee
SKOHOMHYECKOE M COLMAIBHOE pa3BUTHE
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CTPAaHBI.

OKCTEHCUBHOE PAa3BUTHE CEIbCKOXO-
3CTBEHHOT'O TMPOU3BOJICTBA OCTABHIIO CIIE]] B
BUJIC JIETPaJallii 3eMelb U OCKYACHUS JIaH-
madroB, Oonee 60% TeppuUTOpUN CTpaHBI
[IOIBEPIKEHO JKECTOYAMILIEMY OIYCTHIHHBA-
HHUIO, YTO NPUBOAUT K YMCHBIICHUIO IIJIOOO-
pOMHs TIOYB U, KaK CIICACTBHE, K COKPALICHHIO
MMPOAYKTUBHOCTH >XHWBOTHOBOJCTBA M pacTe-
HueBoacTBa. 3a 40 JieT 3KCILTyaTalliy LeIHH-
HBIX W 3aJIGKHBIX 3eMelb B pe3yJbTaTe BETpo-
BOW W BOMHOW 3po3uu yrpadeHo 1,2 mupn.
TOHH rymyca. IHTEHCHBHOE U HepallMOHab-
HOE pa3BUTHE OPOIIAEMOro 3eMyenenus, a
TaKXKe 3aperyJiipoBaHHe CTOKa B YCIOBHSIX
apUJIHOrO KJIMMaTa MPHUBEIO K ISPHUIUTY BO-
Ibl B OacceiHax MajblX U KPYIHBIX PeK FOXK-
HOTO permoHa, Takux, kak Wmm, Ceiprapes u
ap. Ha rna3ax ofHOTrO MOKOJICHHS TIOYTH B JBa
paza cokpaTHiach IUIOMIAh ApajgbCcKOro Mo-
psa. AmnamorumuHas cyap0a OXHIAeT 03epo
Banxam. [lpu morpeGHOCTH pecnyOiaMKH B
Boze B 100 kM® B TOJ CyIecTByOLIas 0becrie-
qeHHOCTH coctaBisier 34,6 km®. 1o BogooGec-
MEUYEHHOCTH Ha Jylly HaceleHuss Kazaxcran
3aHUMAaeT TIOCIeIHeE MECTO CpelH CTpaH
CHT.

E)KCI‘OIIHO B IMOBEPXHOCTHBLIC BOJOCMEI
pecry6mnuku cOpacsiBaercst Gomee 200 MiH. M°
3arpsA3HEHHBIX CTOYHBIX BOJ. BrrsiBaeno 60nee
3 ThIC. 04aroB 3arps3HCHHS IMOI3EMHBIX BOJI,
TUTOIA/IA  KOTOPBIX COCTABIISIIOT OT HECKOJIb-
KHX J10 COTCH KBaJIPpaTHBIX KUJIOMCTPOB.

BonpmmHCTBO MpeanpusTuii mepepaba-
THIBAIOIIETO M DHEPreTUYECKOr0 KOMILIEKCOB
UMEET HECOBEPUICHHYI0 TEXHOJIOTHIO, MO-
paJIbHO U (I)I/I?)I/I‘ICCKI/I HN3HOIICHHBIC OCHOBHBIC
MPOU3BOJICTBEHHBIE (POH/BI, YTO CIIOCOOCTBY-
€T YBEIMUYCHHUIO KOJIMYECTBA BPEIHBIX BHIOPO-
coB. B armocdepy B Hayane 90-x ronoB exe-
TOJIHO TOCTYIAaja0 OKOJo 6 MIH. T 3arpsizHe-
uuit (50%- terosnepreruka, 20% - yepHas
Mmerammyprusi, 13% - 1BeTHas MeTajuTyprus,
4% - xuMus ¥ HeTEeXUMHUs). BOMBITHHCTBO
30H BBICOKOTO 3arpsi3HEHUs aTMOC(EpHOro
BO3/IyXa COBMAJAeT C MECTaMU KOHI[EHTPHPO-
BaHHOro paccenenusa moneil. B Kaparanaun-
ckoii u [laBnomapckoil 00NacTsX Ha KakJoro
xurens B 1993 r. mpuxomuiiock coOTBETCT-
BeHHO 10,5 1 7,7 T BpenHbIX BEIOPOCOB.

B pesynbprare nesTenbHOCTH MpPEAIpH-
SITU TOPHO-METAJUIYPTHYECKOIO0 KOMILIEKCca
Ha Tepputopuu Kazaxcrana ckomnuioch Oonee

20 MJIpA.TOHH TIPOMBINUICHHBIX OTXOJ0B TPH
©KETOHOM TMOCTYIUICHHH okoio 1 mipm. T, B
ToM uncie 230 MHJUIMOHOB TOHH pPajJnoOaK-
TUBHBIX. 95% or obmiero oObema nOOBIBac-
MO pyZBI MOMajgaeT B OTXOIbl, B TOM YHCIIE
3a4acTyl0 Ype3BBIYAHHO TOKCHYHBIC W pa3Me-
IICHHBIC B HEMPHCIOCOOICHHBIX IS XpaHe-
HUS MecTaX. VIMeromascsi cTaTUCTHKa OTMe-
YaeT pocT TOKCHYHBIX 0TX0/10B. OHH cocpeo-
TOYEHBI MpeuMyllnecTBeHHO B KaparanmuH-
ckori - 29,4%, Bocrouno-Kazaxcranckoit -
25,7%, Kocranaiickori - 17% wu IlaBioaap-
ckoil - 14,6% obnacrsax. TsoKenpIMu MeTallia-
MU M HeQTCIPOMYKTAMH 3arps3HEHbI TaKXKe
3emii KbI3putopinHCKo#, AThipayckoil U 3a-
nagHo-Kazaxcranckoit obnacreil. 3xech 00b-
eMbl OpOIIEHHBIX U 3aXOPOHEHHBIX OYPOBBIX
[IJIAMOB, 3aMa3y4eHHBIX U HU3KOPaIUOAKTHB-
HBIX BOJ, IUIOMAJM HAPYIICHHBIX 3eMelb
TPYAHO MOJIAIOTCS OIIEHKE.

Okonoruueckass Katactpoda TpO3UT
Axrtay n Kacnuiickomy mopio. 3aBoabl Mmpo-
MBIIUIEHHOr0 ruranTa llpukacnuiickoro rop-
HO-Metasutyprudeckoro kombunarta (ITT'MK)
cOpachiBalli CTOYHBIE BOABI B KOTJIOBHHY,
PACIIONIOKEHHYI0O BCETO B HECKOIBKUX KHIIO-
MeTpax OT ropoja AkxTay, rjie 00pa3oBalioch
nckycctBeHHoe o3epo Komkap-ATta. Otu 3a-
BOJIBI B OCHOBHOM 3aHHMAJIMCh O0OTralieHrneM
ypana. Co BpemeHeM B Bogoeme Kormkap-Ara
CKOITWJIMCh TIPAKTHYECKH BCE DJIEMEHTHI Tab-
nuibsl MengeneeBa. B ToM dwmcie paanoak-
THUBHBIC U TOKCUYHBIC.

Ozepo Komkap-Ata u Kacniuiickoe mo-
pe oTaensieT Ipyr OT Apyra y3kas Oeperosas
moJioca, JUIMHOM He Oosiee 8 kM, IMO3TOMY BO3-
HUKJIa OMAacHOCTH 3arpsizHeHus Kacnus Boja-
MU xBocToxpaHmmiia Komkap-Ara.

Kpowme 3arpssuenus Kacnus nossuiiach
OIMACHOCTh 3arpsi3HEHUs TOJ3EMHBIX BOJ| Me-
CTOPOXK/ICHUSI TeXHUYeckod Boawl Kyromyc,
OTKyJa MaHIBIIIAKCKUIT aTOMHBIA DHEpPro-
kombuaar /MADK/ Geper wacTh BOABI IS
AxTay.

Ho momMuMo 3arpsi3HEHUs] TOKCHYHBIMH
M paJMOaKTUBHBIMU BEIIECTBAMHU T'PYHTOBBIX
BOJI, UMEETCsI ellle OJHa TpodJieMa, CBsI3aHHAs
¢ xBocroxpanuiuiieM Komkap-Ata. B nman-
HBII MOMEHT 03€pO IepechIXaer, MOTOMY YTO
3aBoapl ObiBiIero III'MK mpocrauBaior U He
cOpaceiBaroT Bomy. Ha BeIcOXmmx Oeperax
o3epa oOpa3yercs TOKCUYHAS IbUIb, KOTOPYIO
BETEp Pa3HOCHT IO OKpYTeE.
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IIepen sxomoramu MaHrucray CTOUT
HenpocTtas npodiema. Eciau nmoaiaepkuBaTh B
03epe MNPEKHUH YPOBEHb BOJAbI, TO MOXET
MPOU30UTH cOPOC TOKCHYHBIX 0TX0/10B B Kac-
nuii. Ecnu 1aTh 03epy BBICOXHYTH, TO MBLIBIO
OyayT 3apa)XeHbI BCE 3eMJIM M MAcTOMINA BO-
Kpyr AKTay U mocenka AKIIyKyp.

[MocTosiHHO pacTyiye 00bEMbI OTXOI0B
MPOMBIIIIICHHOTO MPOU3BOJICTBA (HOPMHUPYIOT
HOBBIC TEXHOTCHHBIC JaHMMA(TBl, C POCTOM
BBICOTBI OTBajbl M TEPPUKOHBI CTAHOBSTCS
HUCTOYHUKAMH HMHTEHCHBHOT'O IbLICOOpa3oBa-
HUS.

Bropoe mecrto mo obbemaM OTXOI0B
MPOM3BOJICTBA  MOCJIE  TOPHOIOOBIBAIOIICH
MIPOMBIIIUIEHHOCTH 3aHMMAIOT METaJUTyprude-
CKasl MPOMBIIUIEHHOCTh M dHepreruka. boiee
1,5 mumnmapna TOHH OTXOIOB HAKOIUIEHO
TOJILKO B 30JI00TBajiaX Dkubactysckoii ['POC
[MaBnomapckoit obmactu. Ilog yrposoit mpo-
pbiBa B peky MpThI HAXOMUTCS 30JI0XpaHU-
mume  Corpunckoir POC B 1. VYCTb-
Kamenoropcke.

Ceoiie 350 MONUTOHOB XpaHEHUs! OT-
XOZIOB CO3/ajil  KpYyMHEHIIHe KOpIopanuu
"Ucnatkapmer” u "Kazaxmpic" B Kaparan-
JIMHCKOW oOmacti. MHOTONETHHE OTXOBI
Banxamickoro TOPHO-METAJUTYPrH4ecKOro
KOMOHMHATa MPHUBENU K 3arps3HEHHI0 Tobdepe-
JKbsl MU caMUX BoJ o3epa banxarmi.

[leyanpHO M3BECTHA CBOMMHM JIOHHBIMH
OTJIIOKEHUSIMA METAJUTMYECKOW pPTYTH peka
Hypa. B Teuenune 20 et B Hee cOpachIBaroTCs
CTOYHBIC BOJIBI MPOU3BOJICTBEHHOT'O O0BEIHU-
Henus "KapOung' w npyrux 3aBogoB ropoja
Temupray, a Takke 3o01a Kaparanmuackoi
I'POC-1. 3oma abcopOupoBaga M3 CTOYHBIX
BOJI PTYTh, M CErO/IHS Ha MPOTSDKEHUU 25 KM B
pycie u moiime peku Hypwl o0pa3zoBaiuch
WJIOBbIE OTJIOKEHUS, TJI€ CONIEPIKUTCS PTYTh. B
pe3yabpTaTe MOCTaBjieHa MO yrpo3y BCs CHC-
Tema 03ep KopramkuHcKoro rocyiapcTBeHHO-
TO 3alOBEJHHUKA, CJUHCTBEHHBIM IHUTAIONINM
BO/IOCTOKOM KOTOPOTO OHA SIBJISIETCS.

Hedrsinas u razoBasi mpOMBIIUIEHHOCTh
3aHMMaeT TIepBOE MECTO Cpenu OTpaciei
MPOMBIIIUICHHOCTH 10 00beMaM WHBECTHITHA.
Hecmorpst Ha 3T0, B OCHOBHBIX palioHax Hed-
Terazono0bdn U HedTernepepaboTKu - AThI-
payckoii 1 MaHrucrayckoi o0iacTsx - pabo-
ThI TIPOBOISTCS C TPUMEHEHHEM OTCTaJbIX
TEXHOJIOTHH, ycTapeBIIero 00opyIOBaHUS,
YTO MPUBOJIUT K aBapusM U yTeukaMm Hedru. B

pe3yabTaTe Yero odIas Iiomaas HeTIHOro
3arpsisHeHust B 3anaqHoMm Kazaxcrane cocraB-
nsier 194 TeIC. Ta, a 00BbeM paznuTol HedTH -
Oonee 5 MiIH. T.

[IpakTHKa CKMraHHs MOMYTHOTO ras3a B
(dakenax TakKe HAHOCHUT 3HAYUTEIIBHBIA DKO-
JOrHYecKUid W SKoHOMUYeckuid ymiep6. [lo-
BBIIICHHBIA TEIUIOBOM (DOH W TOJKUCIICHHE
KOMIIOHEHTOB OKpYXaloIlel Cpeasl BOKPYT
MECTOPOXKJICHUI TMpU CrOpaHUU raza OKa3bl-
BalOT HETaTUBHOE BJIMSHUC HA TOYBY, PaCTH-
TEJIBHOCTh, JKMUBOTHBIH MHUP MPUICTAIOIINX K
He(TIHBIM KOMILJIEKCAM PailoHOB, BHOCS CBOH
"Bkiaa" B yBENMUYEHHE MapHUKOBOTO d(hdek-
Ta. be3Bo3BpaTHBIC MOTEPH ra3a COCTABJISIOT
Gonee 740 mn. M° B rox. OTMedeHa 3aBUCH-
MOCTH TIOBBIIIIEHHOM 3a00JIEBAEMOCTH Hacele-
HUS B 30HE TEHrM3CKOro HeTErazoBOro Me-
cropokaeHust (6onee yem B 6 pa3 Bbile ooa-
CTHBIX ITOKa3aTelieil) OT 3arpsA3HEHHs aTMO-
cepHOro Bo3yxa JHOKCHIAMH CEPBI U a30Ta.

Ceromasi OCTpO CTOMT BOIPOC C OTXO-
JaMH MPOU3BOACTBA Ha Hedrenpombiciax. C
pocToM n00bIYM HE(TH TOSBHIACH HOBas
mpobJjieMa - HAKOIUIEHUE OOJBIIMX O00BEMOB
cepbl. Hammpumep, TOJIBKO Ha MECTOPOXKICHUU
TeHru3 ee HaKOIUIEHO Yyke Oonee 7 MHILTHO-
HOB TOHH. OIleHKa BO3ACHCTBUS ITOM CEphI Ha
OKPYXXAaIOIYI0 Cpely elle He IPOBOJNIACK,
TOJIBKO CErojHsl HauyaTa pabora 1o mepepa-
00TKe cepbl B TpaHyJbl IS TOCIIEIYIOLICH
MPOJIAXKHU 33 PyOex.

B pesynbrare noesienus yposus Kac-
Mmusl  OKa3allich 3aroruieHHbIME Oonee 200
CKBOXUH M MECTOPOKICHUH HedTH, B TOM
gucie kpymHenmux - Kamamkxac u Kapaxan-
0ac, 4To ABJSETCS yrpo30i HE TOIBKO OHOIIO-
rudeckomMy pasHoobpasuio (B Kacrum cocpe-
notoueHo 90% MHPOBBIX 3aIIaCOB OCETPOBBIX
pBIO, OOJIBIIOE KOJIMYECTBO BHJOB OpPHHUTO-
(hayHsl, SHIEMHUK - KACITHHACKHH TIONEHB), HO U
Bceil akocucteme Kacnmiickoro mops. 3a mo-
cnennue 10 ner ynoB MPOMBICIOBEIX PBIO co-
kpatuics B 10 pas.

Orpomubie Tepputopun Kazaxcrana
MOCTPaJaif OT AEATEIbHOCTH BOCHHBIX MOJIH-
TOHOB M 3aITyCKOB KOCMHUYECKOW TEXHHMKH. 3a
nepuog Mexay 1949 m 1991 romamu Ha Ce-
MHUIATATHHCKOM ~ HCIIBITATSIBHOM  SIIEPHOM
mojurone Obuto mpoBeneHo 470 smepHbIX
B3pbIBOB. HEBO3MOXXHO TOYHO TMOJCYHMTATH
YUCIIO0 TOTHOIIMX; KOTUYECTBO OOJIYYCHHBIX
JOCTHUTJIO TIONYMUIUIMOHA uenoBek. Ha Teppu-
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Topun ObiBiiero CeMHUMANaTHHCKOTO SIIEPHO-
T'O TIOJIUTOHA OKOJIO 2 MJIH. T'a CElIbCKOXO035H-
CTBEHHBIX YTOAHMM TMOJBEPKEHO pPaJHOaKTHB-
HOMY 3apa’kKeHHIO.

Apansckuit u CeMHIamaTMHCKUH pe-
THOHBI OOBSBIIEHBl 30HAMHU OJKOJIOTHYECKOT0
OencTBUS, TJC MPOU3OILIN pa3pyllIeHHe ecTe-
CTBEHHBIX JKOJOTHMYECKHX CHCTEM, Jerpajaa-
st Giopsl U GayHbl U BCIENCTBHE Hebiaro-
MOJIyYHOW SKOJIOTHYECKOH OOCTAaHOBKM HaHe-
CeH CYIIECTBEHHBIII Bpen 370pOBbIO Hacelse-
HUsS. 30HBI AKOJOTMYECKOTO OENCTBHS TIpe-
CTaBISIIOT CO0OH peaybHYIO Yrpo3y BHYTPEH-
Heil 0€30MacHOCTH CTPAHBI.

B HacTtodiiee BpeMs B paiioHax, Ipuiie-
raromux K opiBiieMy CeMUNanaTHHCKOMY TO-
nuroHy (85 HacelneHHBIX MYyHKTOB C YHCIICH-
HOCTBIO HaceneHus 71,9 ThIC. YeNOoBEK), OTMe-
4aeTcsl BBICOKMI YPOBEHb OHKOJIOTHYECKON
3a00JIEBaEMOCTH M CMEPTHOCTH HaceJeHus,
OoJie3Hel CHCTEMbI KPOBOOOpAIICHHUS, IOPO-
KOB Pa3BHTHUSI CPEIM HOBOPOXJICHHBIX U (-
(hEeKTOB IPEKACBPEMEHHOTO CTapCHUSI.

B 30He sxonorudeckoro 6encrus [1pu-
apanbsi (178 HacereHHBIX MyHKTOB C Hacele-
HueMm 186,3 Thic. 4yenoBek) HaOMIOIACTCS BbI-
COKHH YpOBEHB JKEIyIOYHO-KHIIIEYHBIX 3a00-
JIeBaHWN W aHEeMHUH, OCOOCHHO CpPEe/IN JKEHIHH
U JeTel, AETCKOM CMEPTHOCTU U BPOXKIACHHON
MaTOJIOTHH.

B Hacrosuee BpemMs Ha TeppUTOpUU
Pecniybnmku Kazaxcran QyHKIIMOHHPYIOT de-
ThIpE BOEHHO-UCHBITATENIbHBIX IIOJIWTOHA M|
komIuiekc 'baitkonyp". PeanbHylo sKkomoru-
YeCcKyl0 YIrpo3y MpeICTaBIAIOT YIaBIIUE U
Majarnre Ha 3eMITI0 (parMeHThl paker, pas-
JIUBBI BBICOKOTOKCHYHOTO TOIUIMBA H JIPYTHE
(hakTOpbI, OKa3bIBAIOIINE HEraTUBHOE BO3JICH-
CTBHE Ha OKPYKAIOIIYI0 CPEAY U MPOKUBAIO-
mee B HEMOCPEJACTBEHHOW OJIM30CTH Hacele-
Hue. [lycku paker-HocuTeneil ¢ KocMoapoMa
"Balikonyp" oOecrieueHbl HAIMYAEM PaliOHOB
najeHus OTACISIONIMXCS YacTed oOmen IIo-
maaeio 12,24 miH. rektapos.[2].

B sTux ycnoBusX oOlLleHKa COCTOSHHS
OKpY’Kalolllell cpeapl 3aHMMaeT Ba)kKHOE I10-
JO)KEHUE B PEHICHUH MpoOJIeMbl TpenoTBpa-
IIEHHUS U JIMKBUJAIIMN TEXHOT'€HHOTO BO3ZEH-
CTBHS B MeECTax IIPOM3BOJCTBA, UCIBITAHHH,
XpaHEeHHS M DKCIUTyaTallil KOCMHYECKHX
CpPE/ICTB, BOCHHOW TEXHWKH W BOCHHBIX 00b-
€KTOB, a TaKXXe B MECTax pa3MeIleHUus IMpo-
MBIIUIEHHBIX OpraHu3alyi, AWUCIOKAIlUU BO-

WHCKUX 4YacTed M COEIMHEHUM, OCYIECTB-
JSIOMUX  PaKeTHO-KOCMHYECKYIO  JIesITelb-
HOCTb.

WnTeHcuBHOE 3arpsi3HEHHE BO3/yXa,
BOJIBI M TIOYB, JCrpajalys >KMBOTHOI'O U pac-
TUTEILHOTO MUPA, MCTOLICHUE MPUPOIHBIX
peCypcoB MPHUBENH K Pa3pyHICHUIO SKOCUCTEM,
OIYCTHIHUBAHUIO M 3HAYMTEIBHBIM IOTEPSIM
OMOJIOTMYECKOro W JIaHIma(THOrO pa3Hoo0-
pasusi, pocTy 3a00JIEBAEMOCTH M CMEPTHOCTH
HacesneHus. CiencTBreM MoJOOHBIX aHTPOIIO-
TEHHBIX BO3JICUCTBUN ABJISETCS CHUYKEHHE
KayecTBa JKU3HH HACEICHUS M HEYCTOMYMBOE
Pa3BUTHE PECITYOIUKH.

OtMedeHHOe TPOOJIEMBbI MOTYT YCHJIH-
BaThCS TeM OOCTOSTENBLCTBOM, YTO COCTOSIHHE
oKpyxaromiei cpenpl B Kazaxcrane, nerpaau-
pysl B pe3ylibTaTe aHTPOIOI'CHHOTO BO3/IEHCT-
BUsI, OTPaXKaeTcsl, MPEXKJIE BCEro, Ha 3I0POBbE
Jo/iel, a MOTOM YK€ Ha TeMIaX SKOHOMHYE-
CKOTr0 pa3BuTHs, dP(EKTHBHOCTH TPOU3BOJI-
CTBA.

B mocnemnue roasl Habmomaercs yc-
TOMYUBBIM POCT KOIMYECTBA SKOJOTMUYECKUX
npaBoHapyiieHuii. K gakropam, CHHKaIOIMM
3¢ ()EKTUBHOCTh COBMECTHOH JEATCIbHOCTH
MPABOOXPAHUTENBHBIX M IPUPOJ0O0XPAHHBIX
OpraHOB, OTHOCHTCSI HEIOCTATOYHBIH yPOBEHB
WCIIOJIb30BaHUs CIICIUAIbHBIX 3HAHUH B 00-
JIACTH JKOJOTMM M CMEKHBIX €CTECTBEHHBIX
HayK IIPH BBISABJICHUHM M PACCMOTPEHUH JKOJIO-
THYECKUX TPaBOHAPYIICHUH B MEIIX ycTa-
HOBJICHUSI (DAKTHUYECKMX OOCTOSTEILCTB Hera-
THBHOT'O aHTPOIIOTCHHOI'0 BO3JCHCTBHS Ha
OKpYyXKamIy cpeay. B kauectBe st dhexTnn-
HOT'O PElIeHUs] TOM MpoOJIeMbl pa3BUBACTCS
CyZeOHO-IKOJIOTHYECKasl SKCIEpTH3a — HOBOE
HarnpaBieHHE CyneOHO-IKCIIEPTHBIX HCCIE0-
Banuii B Kazaxcrane [3 c. 77-81].

Koneuno, s¢¢exTuBHOE UCIONB30Ba-
HUE HAy4YHBIX 3HAHUM TPU YCTAHOBJICHUM aH-
TPONOT€HHOr0 BO3JIEUCTBUS XO3AUCTBYIOIIUX
CyOBEKTOB HWrpaeT BaxkHylo poib. OnHaxo,
0000111281 BBITIIECKa3aHHOE HEOOXOJMMO OTMe-
TUTB, YTO cyliecTBylomiee B Kasaxcrane 3ako-
HOJIATENILCTBO B OOJIACTH OXPaHBbI OKPYKalo-
el cpenbl, obecreyrBasi MPaBOBOE PETyIIH-
pOBaHUE OTHOLUIEHUN MEXKIY XO3SIICTBYIOLIM-
MU CyObEKTaMH W TOCyJapCTBOM, HE 3aTparu-
BaeT BAXKHBIX ACTICKTOB SKOJOTHMYECKHX HOP-
MAaTHBOB, T.C. OTBETCTBEHHOCTb XO3SHCTBYIO-
MUX CyOBEKTOB — 32 HAHECEHHE KOHTPOIIS HaJl
WX JIeSTEIBHOCTHIO WM TIOJHOE TONCYHTEIb-
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CTBO HaJl HUMH; POJIb U MECTO 3KOJIOIrMYECKHUX
vopmatuBoB HIIO, mx B3auMomeWcTBHS, Tak
KaK MHOCTPAaHHbIE KOMIAHUM U OTE€YECTBEH-
HbI€ NPENPUATHS 32 IPUUUHEHHUE CEPbEZHOT0
9KOJIOTUYECKOr0 yiepOa OTIC/IBIBAIOTCS He-
3HAYUTEIBHBIMU IITpadamMu, HE MEHSS MpHU
3TOM IPEKHUX YCIOBUN PabOTHI.

Od4eBUAHO, YTO B HACTOAIIIEE BPEMS Ha-
3peNi OObEKTHBHBIC MPEANOCHUIKA JJIS YCH-
JIEHUSI TOCYAAPCTBEHHOI'O KOHTPOJIS 32 XOJ0M
WCIOJHEHUS YK€ CYUIECTBYIOIIMX M pa3pa-
OOTKM psia HOBBIX HOPMATHBHO-TIPABOBBIX
AKTOB B 00JIACTH OKPY)KArOIIEH Cpebl.
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YJIK 625.8
MMPOBJIEMbI YTUJIN3ALIMS OTXOA0B B COBPEMEHHOM MUPE. ITIYTHU
N METO/IbI PEHIEHUSA
Opaz6ekona C.O.

Bce MBI 3HaeM, 4TO YEIOBEK, OKpY-
XKarolasi IpUPoIHas cpelia U ee 3arpsi3HeHHe
— TMOHSATHUSI TECHO CBSI3aHHBIC U IEpPEIlIeTaro-
1pecs MeXKIy co0oii. BeiBo3 Mycopa Ha cero-
JHSITHANA JIeHb OJIHA M3 CaMbIX OCTPBIX MPO-
Oonem B Mupe. HekoHTponupyemoe Hakoruie-
HUE OTXOJIOB B IIPUPO/JIE BJIEUET 32 COOOH TII0-
0albHYIO M TEXHOTCHHYIO KaTacTpody. DToi
TeMe TIOCBSIIEHBI COTHU CTaTeH, KHUT, Tepe-
Jlad ¥ UCKYCCHH — Ka3aioch ObI, YTO HOBOT'O
MOXXHO TIPUBHECTH M M3BJIEYb U3 DTOH TEMBI?
YTunuzanus 0TX0/I0B, I MHAUYE BEIOPOC My-
copa — TO, C YeM Mbl CTaJKMBaeMCs KaXIblid
JeHb. B BBIOpOCE W yTHIIM3AIlMH MYCOpa MBI
HE BHUJHUM TJIO0ANBHYIO MPOOIEMYy, XOTS OBl
MOTOMY, 4YTO HE 3aJyMbIBaeMcCsi O €e Mac-
mrabHocTd. Tak Bce ke paBaiiTe monpoOyem
OTBETHTh Ha BOIPOC — YTHIIU3AIMS OTXOJIOB!
nmpobJieMa Hacrtosiero win oyaymiero? B pe-
3ynbpTare (aKkTopa YelIOBEUeCKOW AesTeNbHO-
CTH ©XKETOJHO 00pa3yIoTCsi MHJUIMOHBI TOHH
Pa3IMYHBIX OTXOJ0B, B TOM YHUCIIE U OBITOBBIX.
HNmenno mpobiieMe yTHIM3AIMK OTXOJOB H
METOJIaM PEIICHHs 3TON MPOoOJIeMbI S OBl XO-
Tena MOCBATHTH CTaThio. MHOTHE ydeHbIe 3a-
naroT cebe BOMPOC: OMpaBlaH JIM HAaydHO-
TEeXHUYECKHH mporpecc? M cTOUT 1 OH 3TOTO
IeHol0 Hamero Onarononyuus? Benp, ymyd-
masi ycJOBHS Halllel XKH3HH, OH HEMHUHYEMO
BeZeT K KaTtacTpode mpHupoaHOH cpensl. Bee
yBEITMYMBAlIONIeecs aHTPOIIOTEHHOE BO3/IEHCT-

BHC B UTOI'C MOXET MNPUBECTH K HCUYC3HOBC-
HHUIO YeJIOBEUECTBa KaK OMOJIOTMYECKOrO BH-
Ja. I ogHOM U3 MPUYUH 3TOTO SABJISETCA MY-
COp M HEpPalMOHAJIBHBIC CIIOCOOBI €0 YTHIIH-
3aIli WIH K€, B CBOIO OUepelb, UX OTCYTCT-
BHe. ['opa3no BaxkHee IO OTHOMIEHUIO K OTXO-
JaM - 3TO HE€ KaK cJAciIaTh X HE3aMCTHbBIMU
A Tj1as3a, a KaK Hay4YUTbCA IMPAaBUIIBHO HX
YTUIN3HUPOBATh U BO3BpallaTh UX B HUKII IIPO-
HU3BOACTBA, TEM CaMbIM 3aMCHIA NPUPOAHBIC
pecypchbl. be3yciioBHO, Mbl HE CMOKeM (hakTH-
YCCKM O0TKa3aTbCAd OT YTHUJIM3allUM OTXOAOB -
HO MbI BIIpaB€ BHECTH M3MCHCHHA U KOPPCK-
THPOBKH. YK€ HHU JUISl KOO HE CEKpET, 4TO
CEroJiHs OCHOBHOM SKOJIOTMYECKOW Mpobiie-
MO JTF000T0 Pa3BUTOI0 rOCYAapCTBA SIBJISICTCS
MMEHHO M30aBlicHHMEe OT Mycopa. Bo3moxHO,
COBCEM CKOPO OCHOBHOM C(hepoil B IKOHOMHKE
CTpaH cTaHeT Tema mepepaborku mycopa. C
POCTOM HacCeJeHMsI IUTaHeThl MpobJiieMa Iepe-
pabOTKH Mycopa BBIXOJWT Ha IMEPBBIA IUIaH.
Jlaxke pa3BUTBIC CTPAHBI TIOKA TaK U HE MOTYT
HaWTH MIICAJIbHOTO PEIICHUS 3TOH MPOOJIEMBI.
Haunnas ¢ xonma XIX Beka, 4eI0oBE4ECTBO
IIOHAJIO, YTO BBIBO3 M YTHJIM3alWs MycCopa SB-
JIAIOTCA KpalHe Ba)XHBIMM 3ajadaMu, I[O-
CKOJIbKY MMEHHO TOTJa JIIOIW Hadald 3ay-
MBIBATBCS O TEPCIIEKTUBAX TOPOJOB C «MY-
COpPHOII» TOUKH 3peHus. B 310 ke camoe Bpe-
M Ha4daJIM OPCATIPUHUMATLCA IICPBLIC ITOIIbIT-
KW TIONYy4YEHHs SHEPTUU OT TNepepaboTKu My-
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copa. braronaps atomy B ropone Horruareme
B 1874 roay Ha CcBeT MosABUIIACH IIepBas Mapo-
Bas MalllWHA, UCIIONB3YIoIIas B Ka4ecTBe TOII-
JIMBa Topiovyre OBITOBBIE OTXO0/bI. OTHAKO 3TO
OBLT BCEro JIUINL CaMbIi TEPBBIN MIAXKOK de-
JIOBEYECTBA Ha MYTH K PEHICHUIO TPOOIEMBI
VTWIM3aIMNd  OTXO/MOB. A OKOHYATENBbHO M
BeCbMa OECIIOBOPOTHO STOT BOMPOC BCTAN B
cepeHe TPOIUIOro CTOJICTHS, KOrja KpyIl-
HBIM TOpOJIaM Havall YTPOXKaTh JCePHUIHUT CBa-
JIOK.

[Ipobnema BcTama HACTONBKO OCTPO,
gro B 1965 rony B CILIA ObUT NPUHST MEPBHIH
B Mupe 3aKkoH 1o yruiau3anuu ThO. beite Mo-
KET, BBEJICHUE 3aKOHOB MO YTHIIU3AIMH OTXO-
JIOB TO CaMoe, 4ero HaM Tak He XBataer? XoTs
KTO JacT TapaHTHIO, YTO 3aKOHOAATENbHBIH
3afper MOCTaBUT 3TOT BOMPOC B KaKHE-TO
paMKH, a €ClI M TIOCTaBUT — Haaonro nu? Ec-
JIM K€ paccMaTpUBaTh YTHIU3AIMIO OTXOIOB
Ha TpUMepe Hamlel CTpaHbl — K CYACTBIO, Y
Hac 3Ta TpoOJieMa He CTOUT Ha IEePBOM MECTE.
MHorue Ka3zaxcTaHCKHE KOMITAHWUHM 3aHHUMa-
I0TCSI YTWIIM3AIMEH OTXO/IOB, HAINpUMep, Ta-
kre TOO, kax «MB Apna», «Adem Ecology»,
«Alfainc Corporation», «IIpoMTexHOpecypc»,
«Ecodom UTIT». CrekTtp yciyr 3THX KOMIIaHUH
JOCTaTOYHO IIUPOK. YTHUJIM3AIMS ONACHBIX
OTXOJIOB BCEX KATErOpHi, HENPUTOAHBIX K
peanu3anyy MUIEBBIX MPOIYKTOB, KOCMETH-
YeCKOW MPONYKINHU, HepTenuiamMma, yHUITOXKe-
HUE MEIUIIMHCKAX OTXOJIOB, pa3JelbHBIH
cOop OTXOMOB, YTHIIM3AIUS OPTTEXHUKH, aK-
KyMYJISITOPOB, aBTOMOOWIJIEH, pacXOJHBIX Ma-
TepuanoB u T.1. Equncreennsiii B Kazaxcrane
3aBOJI 1O TMepepaboTKe Mycopa, pacroiiokKeH-
Helid B Anmatel, otkpeuics B 2007 romy. K
COXKaJICHUIO, ceyac OH MPEKpaTHI CBOKO Jiesi-
TENBHOCTh, HO 32 TOJBI CBOErO CYIECTBOBA-
HUS OH BHeC OOJBINON BKIIa/ B IepepaboTKy
YTUJIM3AIMI0 OTXO0A0B. B CyTKH Ha 3aB0J pH-
BO3MIIM JIO TIONYTOpa TOHH Mycopa. 13 Obito-
BBIX OTXOJIOB, TaKHX, KaK IUIACTHKOBBIC OY-
TBUIKH, Oymara, KapTOH, pe3WHa, MPOU3BOJIH-
T BTOPUYHOE CHIPhE — YIAKOBOYHYIO JICHTY,
TpyOBI, cuHTenoH. Ejkeromno Ha crienuanb-
HBIW MTOJIUTOH B ATMATHHCKON OOJIACTH BBIBO-
sutcst okoio 450 000 Tonn orxomo. B Heko-
TOPBIX MECTax 00pa3yroTCsl CTHXUITHBIC CBall-
KH, KOTOpBIE OUEHb YacTo 3aroparotcs. Kpome
TOr0, B pe3ysbTaTe THUECHUS OTXOJO0B 00Opa-
3YIOTCS PAa3lIUYHbIC SIIOBHTHIC BEIIECTBA —
MeTaH, dSTuieH, ¢ochun. OHM HMPOHUKAIOT

rITyOOKO B 3eMIIIO, OTPABIISIA TIOYBY M TIOA3EM-
HbIe BO/IbI. MBI Bee ke OylieM HalesThesl, YTO
CHUTyallusl, CBSI3aHHASI C JICHESKHBIM KPU3HCOM
Ha 3aBoje, CTaOWJIM3MpYeTCs, U OH BHOBb
MPOIOJDKUT cBOKO pabory. C HemaBHEro Bpe-
Menu, HaunHas ¢ 2012 roga, B AjMarsl Hayda-
M pa3pabaThiBaThCs MUIOTHBIE MPOEKTHI MO
nepepaboTKe TBEPABIX OBITOBBIX OTXOJOB,
KOTOpBIE CTaHYT OYEPEIAHON M caMOW IepBOM
MacCIITa0OHOH MONBITKOM PEIIUTh MPodJieMy C
MycopoM. [lepBrIM B odepenmu okazajics Ak-
Tay. IIMIOTHBIIA IPOEKT MO YIPABICHUIO OT-
XO/IaMHU yXKe Haual peai30BhIBATHCS aKnMa-
TOM MaHrucrayckoii 00JacTH COBMECTHO C
EBporneiickuM 0aHKOM PEKOHCTPYKIIMH U pa3-
BUTHS B AKTay. 37ech HIET TMOATOTOBKA K
CTPOUTENBCTBY — OYZAET MOCTPOEH 3aBOJ| IO
nepepaboTKe Mycopa B OHOras u «3ejeHoe»
ANIEKTPUYECKOE TOIUIMBO. B o0mmeil cioxHo-
CTH, B Hallell cTpaHe HakoruieHo 96 MiIH.
TOHH TBEPJBIX OBITOBBIX OTX0/0B. ExeromHo
B PecniyOnuke oOpasyercs mopsaka 5 miH. T
TBEPIAbIX OBITOBBIX OTX0/0B U mopsiaka (00
MJIH. T MPOMBINUIEHHBIX. V3 HUX TOKCHYHBIX -
okomo 300 muH. 1. Iopsaka 20% wmycopa
YHHUYTOXKAETCs, a OCTAIbHON 00beM pasmenia-
ercs Ha mojauronax. Poct atux 1wmdp Oymer
MPOJIOJDKATH HEYMOJIMMO PACTH, €CJIM HE MPH-
HSTh COOTBETCTBYIOIMX Mep. [lomaraem moj-
POOHO OCTaHOBHTHCS Ha allbTCPHATHBHOM Ba-
pHaHTe penieHus MpodJieMbl Ha IpUMepe pas-
JeTbHOTO cOopa OTX0NoB. PasznmenbHbIil cOop
OTXOJIOB TIOJIYYWJI OTPOMHYIO TIONYJISIPHOCTD B
crpanax EBpoIibl W HauWMHAIOMMKA HAOHPATh
obopotel B crpanax CHI'. On mpexacramiser
co00M JIeCTBUSI IO COPTUPOBKE U cOOpY MYy-
copa B 3aBUCHMOCTH OT €TI0 MPOUCX OXKICHUS.
Paznenenue mycopa jaenaercs Juist TOTo,
YTOOBI HM30€KATh CMEIICHHUS Pa3HbIX THIIOB
Mycopa M 3arps3HEHHUs] OKPYXKalolIeH cpefbl.
3TOT Ipoliecc MO3BOJISIET JaTh OTX0JaM «BTO-
pPYIO KH3HB», B OCHOBHOM, Ojarojapsi ero
BTOPHUYHOMY HCIIOJIb30BaHHIO U TiepepadoTKe.
Paznenenne mycopa momoraer npeaoTBpaTHTh
pas3okeHne Mycopa, ero THUEHHE M TOpeHUe
Ha cBankax. CrenoBaTelbHO, yMEHBIIACTCS
BpEHOE BO3/ICHCTBHE Ha OKPYXKAaIOIIYIO Cpe-
ny. LlBeTta KOHTEHHEpPOB AJi pa3/iejeHus] My-
copa B crpanax EBpomnbl yHU(OPMH3HPOBAHBI
W TIPENICTABIICHBI CICAYIONIMM 00pa3oM: 3ele-
HBII IIBET — JUISI CTEKJIAa, CUHHU — Ta3€eThl,
KypHaibl (T.e. BCS IedaTHas THIIOrpadus),
KEIThI — KapTOH, MyCThIE TUIACTHKOBBIE OY-
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TBUIKH, YEpPHBIH — OpPraHWYEcCKHE OCTATKH,
MUIIEBbIE OTXOMbI (KOMITOCT), KOPHYHEBBIA M
KpacHBI — He mepepadaTbiBaeMble OTXOJBI U,
HAKOHEIl, OPaH)KEBBIH — IJIACTUKOBEIC OYTHLI-
KM, IJIACTHIIMHOBBIC yrakoBku. Mcxoms wu3
npuMepa EBpomnelickux cTpaH, XOTenoch ObI
MOTOBOPUTH O HOBOBBEJICHUW ATOU TEHICHIIMH
B Hamell crpaHe. [Ipennoceuiku co3nanus Ta-
KOro mpoekTa paHee HaOmomamuch B 2012
roay, mo cioBaMm areHta PecmyOnmkm Kazax-
cTaH mo nenam ctpouTenberBa U JKKX, muer
pasroBop o paspaborke 10-12-netHeit mpo-
rpaMMbl TI0 YTHIU3alu#u oTxom0B. [lo mpen-
BapHUTENFHBIM OIEHKAM YWHOBHHKOB, HWHBE-
CTULIMOHHBIE MOTPEOHOCTH TONBKO 1o 40 ro-
poAaM CTpaHbI COCTaBAT MPUMEPHO 225 Mip/.
TeHre. TakuMm 00pa3oM, MBI MOXKET CKa3aTh,
YTO BBEACHHE JAHHOIO IPOEKTa MOTpedyeT
BbIenienns ¢uHaHcoB mopsaka 500 mupa.
Terre. OJHAKO SKOIOTH CKENTHYECKH OTHO-
ciATCS K 3asBIICHUSM YWHOBHUKOB. Paspabo-
TaHHBIE W YTBEP)KACHHBIC TOCHPOTPAMMBI, H
MPOEKThI, K COXAaJCHUIO, MOKa OCTAIOTCS Ha
YpOBHE JOKyMEHTOB. Haiie rocynapcTBo noka
HE TOTOBO BBIACIHTH TaKHWE KOJIOCCAIbHBIC
CYMMBI, TIOCKOIIbKY MBI HE MOXKEM 3HATh Ha-
BEpHsIKa, OIPABIACT JIU CEOS 3TOT MPOCKT?

Ho »ToT Bechbma HepCHEeKTUBHBIA MPO-
eKT UMEET IIAaHChl Ha CBOE CYIIECTBOBaHME.
HccnenoBanust mokaszalid, 4TO IOCIEIOBA-
TelpHAsl CXeMa IepepadOTKH CMENIaHHOTO
Mycopa IO3BOJISIET COKPATUTh OOBEMBI OTXO-
10B B 8 pa3 mpu 3aTparax okoio $7,5 na 1 ky-
OoMeTp MOCTYMUBIIMX OTXOAOB. B TO Bpems
Kak TepepaboTka yKe paccOpTHPOBAHHOTO
Mycopa COKpallaer ero oorem B 25 pa3 mpu
MHHHUMAJIBHBIX BIOKCHUsIX O0Komo $2 Ha 1 ky-
OomeTp 0TX0/M0B B TOoxA. TakuMm oOpaszom, Tie-
pepabaThIiBaTh paseinbHO COOPaHHBIE OTXO/IbI,
Jla’ke C y4eToOM 3aTpaT Ha OpraHH3al{Io pas-
JeNbHOr0 cOopa, nmpumepHo B 3 pasza dddek-
THUBHEe U B 4 pa3a JienieBie, 4YeM CMelIaHHbIH
Mycop. Janum ompeneneHne moHATHIO: «Ot-
XO/bI — 3TO BerecTBa (MM CMECH BEIIECTB),
MpHU3HAHHBIC HEMTPUTOAHBIMU JUTS JTATbHENIIIe-
rO WCIONIb30BaHMsI B pPaMKaX HMMEFOIIUXCS
TEXHOJIOTUH WIIK TOcje OBITOBOI'O MCIONB30-
BaHMs MPOAYKIUH». VX YCIOBHO NPHHATO
pa3aensars Ha 3 TPYIIbL OBITOBBIC, TIPOMBIIII-
JICHHBIC M CTPOUTENBHBIE OTXOJbl. BBITOBBIC
OTXOJIbI TIPEJCTABISIOT COOOM TBEPIBIE OTXO-
Ibl, 00pa3oBaHHBIE B pe3yibTaTe OBITOBOM
JeATEIbHOCTH YelloBeKa. 3a4acTyio K OBITO-

BbIM OTXOAaM MBI OTHOCHUMCA HECCPHLE3HO.
BBuny ycrosBimierocs MHEHHS MbI OoIbIie
BOCIIpUHHUMAEM U 6OI/IMCSI IIPOMBITIIJICHHBIX
OTXOJI0B, 3arpA3HEHNNA XMMHYECKOr 0O THIIA.
CsuHen, pTyTh U IpyTye BeIlecTBa, Ha-
IIOJIHEHHBIC TOKCHHAMU, BBIXOAAT Ha BOJIIO,
CTOHT TOJNBKO BBIKHUHYTH OaTapeikd, JaMmy M
npyrue Bemu. OcTaBieHHBIE Ha MPOU3BOI,
TaKuM€ BPCAHLIC BCIICCTBA HC HAXOIATCA B
HU30JIA0MH, a BCTynalOT B XUMHYCCKHUE PCaK-
ouu. Co CTOPOHBI 3TO HAIIOMHHAET HCEKYIO
XUMHYCECKYIO J1Ja00paTOpHIo, KOTOPYIO MPHPO-
Jla TpOBOpayYMBAaET 3a Haillel cnuHoil. PacTBo-
pHTENH, CTPOUTENbHBIC MaTepHalbl, IEPEBO,
00paboTaHHOE OCOOBIM XHMHYECKHM COCTa-
BOM, MOIOIIHE CPEACTBA M MHOIOE JIpyroe —
ecii He YTWIIM3UPOBATh TAKUE BEIH HajJie-
XKalmM 00pa3oM, BCE ATO PACKIIAJBIBAETCS W
OKa3bIBACTCA B IOYBEC, B I'PYHTOBBIX BOJaX, a
BMECTC C 3TUM B pOAHHKAaX. PaCTeHI/IH, BbIpa-
IICHHBIC HAa 3eMJIe, OTPABJICHHOW MMPOM3BOJICT-
BOM, CHOCO6HBI MIPpUYNHUTL BPCA HCE TOJBKO
JKUBOTHBIM, HO M YCJIOBCKY. CTpOI/ITeJ'IBHbIe
OTXOIbI TIPEICTABIISIOT COOOM OTXOIBI, TONTY-
YCHHBIC B PE3YJIbTAaTC IPOBCACHHUA CTPOU-
TENBHBIX paboT U coopyxeHnid. K HUM MOXKHO
OTHECTH OTXOJbI, CcoiepXarue acOect, 3a-
rpsi3HEHHAs HEPTENPOAYKTaAMHU II0YBa, OCTAT-
KU KpacKH, JIAKOB, Kiiest u cMoi. O0paiieHue ¢
OTXOJ]aMHU CTPOMTEIILHOTO TUIIa TpeOyeT crie-
HUAIBHOM TEXHUKH, METOIUK YTHIM3ALNU
OTXOJIOB M CEPbEe3HBIX Tpymo3arpat. EmuHCT-
BECHHBIN CHOCO6 yYTuiam3anunu CTPOUTEIIBHBIX
OTXOJIOB - 3TO WX mepepadorka. [Ipennpusitus
JUIA ATHX Ieliell ImpuOerarT K yciayraMm IMpo-
(I)CCCI/IOHELHBHBIX KOMITQaHHH 110 YTUJIn3alunun
OTXOJIOB, HMMEIOIIMX HAaBBIKK OOpAILCHHS C
orxonaMu. Ho maxe eciny y KOMITAHUHM €CTh
COOCTBEHHBIC PECYpChl Ha BBIBO3 CTPOUTEINb-
HBIX OTXOJIOB, CJIEAYET y4eCTh, YTO HEKOTO-
pBIﬁ THUIT CTPOUTCIIbHBIX OTXOJO0B HYXIACTCA B
CIeUAIbHON YTHIIM3allMK, METo/IaX cOopa u
kBanmuduranun pabounx. [losTomMy BBIBO3
CTPOUTCIILHBIX OTXOJAO0B W HHasd YTWUJIN3alus
OTXOJIOB COOCTBEHHBIMHU CHJIAMHU OyIET CIIOXK-
HBIM TIPOIECCOM, TPEOYIOMMM NOoAToTOoBKH. K
IIPOMBIIIVICHHBIM  OTXOJaM OTHOCATCA IIPO-
JyKTbI, MaTepHasbl, H3/ICIHs M BEIIECTBa, 00-
pasyroluecss B pe3yibTaTe IPOWU3BOJCTBEH-
HOHM JIeATEIbHOCTH YEIOBEKa, OKa3bIBAIOIIHE
HEraTHUBHOE BIIHMSIHUE HAa OKPYKAIOIIYIO Cpeny,
BTOPHUYHOC HCIIOJIB30BaHUEC KOTOPBLIX HA JaH-
HOM TMpenpusTHA HepeHTabenbHo. YacTo
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0OJIBIIOE KOJMYECTBO OTXOJOB SBIISIETCS IIO-
Ka3aTeJIeM HECOBEPIICHCTBA KOHKPETHOM TeX-
HOJIOTHH IPOU3BOJACTBA. Y CJIOBHO IPOMBIIII-
JICHHBIC OTXOIbI H011p3311en;[}0T Ha I/IHepTHBIe
U TOKCHYHBIC. I/IHepTHBIe HpOMBIIHJ'IeHHBIe
OTX0Jbl, B OCHOBHOM, YTI/IJ'II/I?)I/IPYIOTCH Ha I10-
juroHax TBO. K HHM OTHOCSTCI. OTXOMIBI
JPEBECUHBI, OTXOBI 30JIbI U IIaKa, a0pa3uB-
HBIC MaTepI/IaJ'H)I, OTXOAbl IITacTMAcCC, TCK-
CTHUJIBHBIC OTXOObI U Hpoqee. K TOKCHUYHBIM
HpOMBIIHJ'IeHHBIM oTX0o4aM OTHOCSTCA (I)I/I3I/IO'
JIOTUYECKH aKTHBHBIC BeEIECTBa, 00pa3yro-
IMECS B MPOIECCE TEXHOJIOIMYECKOr0 MPOU3-
BOJICTBEHHOI'0 IIMKJIA W OONamarolife BhIpa-
KCHHBIM TOKCHYCCKHUM ﬂeﬁCTBHeM Ha TCIlIO-
KpOBHBIX JKUBOTHBIX, a TAK)XKXC HA 4YCJIIOBCKA.

Bce orxonpl mensaTcs mo Kiaccy orac-
HOCTH.

I. Kmacc omacHOCTH - 4Ype3BBIYAHHO
omacaple. CTemeHb BPEIHOTO BO3ACUCTBUS
omacHbix 0Tx010B Ha OIIC (OKpyKaromryro
MPHUPOAHYIO Cpedy) — OYeHb BICOKas. Kpure-
pUU OTHECEHHUS ONACHBIX OTXOJOB K KIACCy
onacHocTH Jya OIIC - skonoruueckasi CHCTe-
Ma HeoOpaTMMO HapyiieHa. Ilepuoa Boccra-
HOBJIEHHUSI OTCYTCTBYET.

Il. Kiacc omacHOCTH - BBICOKO oOIac-
Heie. CTemeHs BPEMTHOTO BO3ACHCTBHUS OIac-
HBIX 0TX0710B Ha OIIC - BBICOKas. Kpurepun
OTHECEHHMsI ONACHBIX OTXOIOB K Kjaccy orac-
Hoctu misgs OIIC - skosoruueckas cucrema
CWJIbHO HapyiieHa. [lepron BoccTaHOBIICHHS
He meHee 30 JeT mocie MOJHOrO YCTpaHEeHUs
HWCTOYHUKA BPEJHOrO BO3/ICUCTBUS.

I11. Kmacc omacHOCTH - yMEpPEHHO
omacaple. CTemeHb BPETHOrO BO3ACUCTBUS
omacHbIx 0oTx010B Ha OIIC - cpennss. Kpure-
pUU OTHECEHHUS OMACHBIX OTXOJOB K KIAcCy
onacHocTH i OIIC - skonoruueckas CHCTe-
Ma HapymieHa. [lepuon BOCCTaHOBJICHHS HE
MeHee 10meT mocie CHMKEHUST BPEIHOTO BO3-
JCHCTBHS OT CYIIECTBYIONIETO HCTOUHHKA.

IV. Kiacc omacHOCTH — MajoOMacHbIE.
CrereHb BpPEAHOT'O BO3JIEHCTBHS  OMACHBIX

orxonoB Ha OIIC — nu3kas. Kpurepun otne-
CEHUS OMACHBIX OTXOJIOB K KIIACCY OMAacHOCTH
g OIIC - Dkonoruueckas cucremMa Hapylie-
Ha. [leproj caMmoBoCccTaHOBIICHUS HE MeHee 3-
X JIET.

V. Knacc omacHOCTH - TpaKTHYECKH
HeonacHble. CTereHb BPETHOTO BO3IEHCTBUS
omacHblx 0Tx0noB Ha OIIC — oyeHpr HHU3Kas.
Kputepun oTHeceHHsT ONACHBIX OTXOJOB K
kiaccy onacHoctu s OIIC - skomorumdeckas
crcTeMa NpakTHYeckH He HapymieHa. Hawbo-
Jiee OracHbIe OTXOIBI COJEPIKAT COSMUHCHUS
OepwLus, KaaMusl, BaHaaus, KoOalbTa, HUKe-
JIs, XpoMa, CBHHIIA, PTYTH, METaIJIOOpraHnye-
CKHE COCJIMHEHHS.

Tak kak ke Ha CEroAHAIIHHN JeHbL B
MHUpE PEIIAIOT MPOOJIEMBbl YTHIIM3ALUN OTXO-
JIOB, M KaKHe JKe CITOCOOBI SBJISIFOTCS Hanboree
MPONYKTUBHBIMU ?

B MupoBo#i mpakTuke H3BECTHO Oolee
20 criocoboB 00e3BpEKUBAHUS M YTHIM3ANUN
TBEPMBIX OBITOBBIX OTX00B (cM. Ha Puc. 1) ¢
nojydyeHueM sSHeprud. [lo Tumy npuMeHse-
MBIX TEXHOJIOTHH CyIIECTBYET JBa OCHOBHBIX
METOJIa YTUIN3AIUU U TIepepadOTKU OBITOBBIX
TBEPJBIX OTXO0J0B: MexaHHKO-OnoIornieckre
METO/Ibl 3aKITIOYAIOTCS B KOMIIOCTUPOBAHHH
OTXOJIOB TIOCII€ OCYILECTBIICHUS UX MPEIBapH-
TenbHOW COPTHPOBKU. COPTHPOBKY OTXOIOB
BBITIOJIHSICT, TPEMMYILECTBEHHO, HacelleHHe,
MoJpas/iensisl X Ha MeTalll, CTeKIIo, OyMary u
T.J. 3aTeM HENOCPEIACTBEHHO Ha TPEANPUSTH-
X TepepaOOTKH BBHIMOIHSETCS YK€ MEXaHU-
Yyeckasi COPTHPOBKA, Jlayiee JUIsi 3KOJOTHYe-
CKOW OE€30MacHOCTH MX 3aXOPOHEHHS OTXOJIbI
CyHIaT U YIUIOTHSIOT. TepMHUYecKHe MEeTOJbI
MOJPa3yMEeBaIOT C)KUTaHUE, TTUPOIH3, Tasudu-
KallMI0 OTXOJIOB MJIM KOMOMHHPOBaHHBIE TEp-
MU4ecKue MeTo/ibl. CKUTaHHIO TTOJIBEPTarOTCS
MPEUMYIIECTBEHHO  OYMa)kKHO-TIONMMEpHBIE
KOMITOHEHTBI, TIOMEIIAEMbI€ B TOIKU C KHIISI-
MM CJIOEM WM B YCTAHOBKH KOJIOCHHKOBBI-
MH pELIETKaMH.
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Puc. 1

B Hactosiiee BpeMsi OCHOBHBIMH CIIO-
cobaMu oOpaieHusi ¢ TBEPABIMH OBITOBBIMH
OTXOJIaMH SIBJISIOTCS MX TEPMHUYECKOE YHHUY-
ToXKeHHe (CHKUTAHKE), 3aXOPOHEHHE Ha CIIEIH-
aJIbHBIX MOJIMTOHAX, KOMIIOCTHpOBaHue (Io-
nydenue ymnodpenuit) u mepepaborka. CaMbiM
ONTHUMAJILHBIM CIIOCOOOM YTHIIM3AIlK TBEp-
JbIX OBITOBBIX OTXOJIOB Ha CETrOJHS SIBISIETCS
CKUTaHWUE Mycopa, TpUYeM TOMYISPHOCTHIO
oHO moJb3yercst 1 B EBpone. TBepabie ObITO-
BbIC OTXOJIBI MIPEKPACHBIH HOCUTEIh UCTOUHUK
BTOPHYHBIX MAaTEpUAOB, a TAKXKE MOIIHBIHA
sHeproHocutens. [10 JTaHHBIM HCCIIEOBaHUAM
($bupM, 3aHUMAIOIINXCS BBIBO30OM, MIPU CHKHUTa-
Hu# TOHHBI THO MOXXHO MONYYHUTH DHEPTHIO,
skBUBaNEHTHYIO 250 kr Ma3yra. BosmoxHo, B
OyaymeM 5TorT (akT He OymeT oCTaBaThCs
MPOCTO HAYYHBIM OMBITOM Ha Oymare. K mpu-
Mmepy, B IlIBelinapun paboraer 14 mycopo-
CKUTATENFHBIX 3aBOJIOB, B OJHOM TOIBKO
neHtpe [lapmwka ux nBa, a B ['epManuu B OJ11-
XKalllime To/Abl IUIAHHPYeTCs MOCTPOHuTh 28
HOBBIX 3aBOJIOB M YCOBEPIICHCTBOBATH IIECTh
nmeronmxcs. He crout 3a0biBath u A3Hio: B
[lexuHe B HACTOSAINIMIT MOMEHT ACHCTBYeT 32
3aB0jIa, MPHYEM, UX KOJHUYECTBO OYJET TOIBKO
YBENTMYMBATBCS. Tarke Xouercss YIOMSIHYTh -
B EBporie Bech Mycop mepes CKUTaHHueM Tie-
pepabaTbiBaercsi. A 3TO O3Ha4yaer, 4TO Ta
4acTh Mycopa, KOTopas ImpeaHa3HadaeTcs A
CKUTaHUs, HE COJEPKUT BPEAHBIX BEUIECTB,
MO3TOMY JIbIM 3aBOJIa MOXXHO OYHCTUTH J0

99% oT BpeAHBIX MJI YEIOBEKA BEIIECTB.
Cpenu 3THX crIoco0OB ceiiyac OJHO U3 BeIy-
X MECT MPUHAICKUT 3axopoHeHuio. Kak
n3BecTHO, moAasmgomas macca ThO B mupe
MOKa CKJIaJAMPYyeTCsl Ha MYCOPHBIX CBajKax,
CTUXHMIHBIX WK CIENUATbHO OpraHW30BaH-
HBIX B BHJIE «\MyCOPHBIX IMOJIUTOHOBY». OIHAKO
3TO caMblii HeA(P(EKTHUBHBIN CI10CO0 OOPHOBI C
TBO, Tak kKak MycCOpHBIE CBaJIK{, 3aHMMAlO-
M€ OTPOMHBIE TEPPUTOPUH HACTO TUIOAOPO-
HBIX 3€MeNlb M XapaKTepU3YIOIMHNECs BBICOKOM
KOHIIEHTpaIed YriepoAcoAep KalluX MaTe-
puasoB (Oymara, MOJMATHIICH, TUIACTHK, Jepe-
BO, PE3WHA), YacTO TOPAT, 3arps3Hssl OKpPY-
KAIONIYIO cpeny OTXomdummu razamu. Kpome
TOTO, MYCOPHBIE CBAJIKH SIBIIAIOTCS MCTOYHU-
KOM 3arps3HEHUS KaK MOBEPXHOCTHBIX, TaK W
MOJI3EMHBIX BOJ 3a CYET JpEeHa)ka CBAJOK at-
MochepHbiMu  ocagkaMu.  CremoBaTeabHO,
MPUCYTCTBHE TBEP0-OBITOBBIX OTXOIOB B OT-
KPBITBIX CBaJIKaxX KpailHEe OTPHUIIATEIIBHO BIIHSI-
€T Ha OKPYXaIOIIYIO Cpeny M KakK CIeICTBUE —
Ha 4JenoBeka. KoMmmoctupoBanue - 3T0 TEXHO-
JIOTHA TepepabOTKU OTXOOB, OCHOBaHHAs Ha
HX €CTECTBEHHOM Ounopasioxenun. HaubGonee
IIUPOKO KOMITOCTUPOBAHHE MPUMEHSCTCS IS
nepepaboTKH OTXOAO0B OPraHHYECKOro - IMpe-
JJI€ BCETO PACTUTENBHOTO - MPOUCXOKIACHUS,
TaKuX Kak JIUCThS, BETKH U CKOIIIEHHAS TPaBa.
CyIIecTBYIOT TEXHOJIOTHH KOMIIOCTHPOBAHUS
MUIIEBBIX OTXO/OB, a TaK)Ke HEPas3AelIeHHOT O
notoka THO. Ha ocHoBaHWM MpOEIaHHOTO
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WCCIIEIOBAHUS U U3YYEHUHU BCEX CYIIECTBYIO-
IMX METOJOB M crocoboB 6oprObl ¢ THO
MOXHO CKa3aThb O TOM, 4YTO palHOHaJbHAs
yrunuzanusa ThO 3akmrodaercs B UX yMemoun
nepepaboTKe, BO3MOXKHOCTH BO3BpAIlIaTh B
IOUKJI — UMCHHO HAa 3TOM H JOJI’)KHBI OCHOBBbI-
BaThCs BCE MOCIIEAYONIIE HOBBIE MeToabl. U B
3aBCPLICHUU ZIaHHOﬁ CTaTbu XOTCJIIOCH 6BI B
OUEpEeNHON pa3 IMOAYEPKHYTh 3HAYNMOCTH
PacCMOTPEHHOM TEMBI, €€ BO3MOXHBIX METO-
Jlax U croco0ax perieHus, Hanbosaee coOTBET-
CTBYIOIIME CCrOAHAIIHUM TCHACHIIUAM pa3BH-
THs. BeIOOp Bcerza ocraercst TOIBKO 32 HAMH:
JKUTh B TaPMOHMM C IPHUPONON M HAYyUUTHCA
YTUJIM3UPOBATh OTXOJNBI JTOJDKHBIM 00pa3oM,
BO3Bpalllasi UX B UK — WM KE HaBcerna 3a-
CTPATH B 3TOM KOH(IMKTE U JaTh COBITHCS
npopoyectBy Hunbca bopa...
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INPOMBIIIJIEHHAS 1 KOMMYHAJIBHASA 3KOJIOI'UA

Y]IK 621.520
NPUMEHEHUE N'NIPABJIMYECKHUX TAPAHOB KAK 39KOJIOI'HTYECKHA
YUCTBIX AIIIIAPATOB
HassioB HO.®.

[Ipenropnas 3oHa BocToka Kazaxcrana
SIBJIAETCS. OJHUM M3 Ba)KHEHIIMX 3KOHOMHUYeE-
ckux paiioHoB PecnyOmuku. [lpuponHo-
KITUMATHYECKUE YCIIOBUS MPEATOPUI CO3IAI0OT
OnaronpusTHbIe BO3SMOKHOCTH JJISI Pa3BUTHS
pa3HOOOpa3HBIX OTpPACNE CETbCKOTO XO3sIii-
CTBa, B MEPBYIO O4YEpPEb, OPOIIAEMOro 3emJie-
JeTvsl ¥ MAcTOMIIHOTO )KUBOTHOBONCTBA. Of1-
HaKO OpOIICHHE U BOJOCHAOKEHUE OOJIBIIMH-
CTBa XO3SICTB 3aTPyIHEHO H3-3a2 HX pPacIo-
JIOKEHHS BBIIIE BOJOWCTOYHUKOB. B Takmx
ClTydasiX BO3HHKAaeT HEOOXOAMUMOCTb IpHMeE-
HEHHUS MEXaHWU3WPOBAHHOIO BOAOMOABEMA C
WCIOJIb30BaHMEM HACOCOB WJIM HMHBIX BOJO-
ObEMHUKOB.

B ycioBusix ppIHOYHON 3KOHOMUKH, Xa-
pakTepHu3yIolIeics: Bo3pacTalonmM Jeduiu-
TOM M CTOMMOCTBIO PECypCOB (dHeprermue-
CKHX, BOJAHBIX, MaT€PUAIIBHBIX U Jp.), aKTy-
aJbHBIM HalpaBJICHHMEM B CEIbCKOM XO3SHCT-
Be SBISCTCS BHEAPEHHE pecypcocheperaio-
X TEXHOJIOTMH M TEXHUYECKHX CPE/CTB.
OmauM W3 MyTeW perieHus MaHHOH 3ajadu
SIBJIAIOTCSA HCIOJb30BaHUE HETPaJAULIMOHHBIX
BO300OHOBIJISIEMBIX ~ HMCTOYHHKOB  DHEPTUH
(HBUD) mis BOAONMOABEMHON TEXHHUKH H
MpPUMEHEHUE pecypcocOeperarnmx TeXHOoI0-
TUIl OpOIIEHHs, TaKUX, KaK KamelbHOE Opo-
IICHUE, MHUKPOJOKICBaHUE, BOIOCHAOKEHHE
00BEKTOB OTTOHHOT'O )KHBOTHOBOJICTBA.

Hcxons 3 xapakTepHbIX 0cOOEHHOCTEH
MpearopHoil  30Hel  BocToka Kasaxcrana
(cmoxHBI  penbed, 3HAYUTEIBHBIC YKIOHBI
MECTHOCTH, OTHOCUTENIFHOE Oe3BeTpre, Hallu-
4rie OONBIIOr0 KONUYECTBA OTKPHITHIX BOJO-
TOKOB U JIp.), Hanbonee npuemiaemMbim HBUD
JUIA YCTaHOBOK BOJONOIBEMA SIBISIETCS HEP-
T'Us TIOTOKA BOZABI OTKPBITHIX BOJOTOKOB, a U3
TEXHUYECKUX CPEACTB HCIIONB3YIOUNX 3TOT
WCTOYHHUK JHEPTUU - THUIpOTapaHHas BOJIO-

OABEMHAs YCTAaHOBKA.

B nacrosmee Bpemst B Pecnyonuke Ka-
3aXCTaH OTCYTCTBYET IIPOM3BOJCTBO T'MJIPOTa-
pPaHHBIX yCTAaHOBOK. AHAJIHM3 MPUMEHSEMBIX B
ctpanax CHI' u nmanbHero 3apyOexbs TUapo-
TapaHHbIX YCTaHOBOK I0KA3ajJ Ha CIOXHOCTb
WX Y3JI0B U TPYJOEMKOCTb U3TOTOBJIEHHUSI, CKa-
3BIBAIOIIUXCA Ha BBICOKOM CTOMMOCTH BOJO-
noabEMHOM TexHUKH. [1o 3TUM npu4MHaM co-
BEpILICHCTBOBAHME THAPOTAPaHHBIX  BOJO-
MOIBEMHBIX YCTAHOBOK C IIENIBIO YIPOILIEHHS
WX KOHCTPYKIMH M TEXHOJIOTHYECKUX IpHe-
MOB H3TOTOBJIEHHUS, IPUMEHEHHS TPOCTHIX
CaHTEXHMYECKUX MaTepuajoB M YMEHbIIEHHS
9KCIUTyaTallMOHHBIX 3aTpaT MPH OPOLICHUH U
BOJIOCHAOKEHUU SBIISIETCSl aKTyaJbHOM 3aja-
yeu.

Pabora ruaporapaHa ocHoBaHa Ha WC-
TIOJIb30BAHUU SIBIEHUS THAPABINYECKOr0 yaa-
pa - KpaTKOBPEMEHHOI'O PE3KOT0 MOBBIIICHUS
JaBJICHUS TIPU BHE3AIMHOM OCTaHOBKE IOTOKA
YKUIKOCTH B JKECTKOU TpyOe.

I'mapaBnnueckuil TapaH - yCTPOMCTBO,
KOTOpO€ 3a CYeT THIPaBIMYECKOro yAapa
MOHUMAEeT BOJIY Ha BBICOTY, 3HAYUTENHHO
MIPEBHIIIAIONIYI0 YPOBEHb HCTOYHMKA. Boa ot
ncrounuka (1) caMoTekoM Moaaercs 1o JIJIHH-
HOMY HaIropHOMy TpybompoBony (2), umyiie-
My C HEOOJBIINM IMOHMKeHHeM. [lox neict-
BHEM HapacTArOLIEro AMHAMUYECKOrO Halopa
BOIBI 3aKpBIBaercs oOTOOMHBIN Kimaman (3),
pacIoNOXKEeHHBI Ha HWKHEM KOHIE TpyOo-
MPOBOJIA, U BCIEACTBHE MHEPLMH JBHKYIIEH-
Ci BOIBl M €€ HEC)KUMAeMOCTH JaBlIEHUE
3/1eCh pe3Ko MoBbIIaercs. KpaTkoBpeMeHHOro
TIOBBIIICHUS AAaBJIEHUS JIOCTATOYHO JJIS OB~
eMa HeOOIBIION YacTH BOJBI Yepe3 HAIOPHBIH
kianaH (4) ua Beicoty 6onee 50 M. 3atem oT-
OOIHBII KJIallaH OTKPBIBACTCSI, U BCE TMTOBTOPSI-
€TCsl CHa4aJIa.
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Puc. 1. [Tpuanmn paGoThl THAPABINYECKOTO TapaHa

[MpuHumn paboThl  «THAPABIMYESCKOrO
TapaHa» - HAcoca, MCIOJb3YIOIIETO SBJICHUE
THIPOYIapa.

CneBa (asa pasroHa MorToka, crpasa -
¢a3a HarHeranus (MOMEHT THAPABIMYESCKOIO
ynapa).

1 - nurarommii pesepByap (BepXHHIA
YPOBEHb €CTECTBEHHOI'O MIOTOKA);

2 - HarHeratenbHas (yCKOpHUTEIbHAs)
TpyOa;

3 - or0OoliHbIH (yaapHBIii) KIamaH;

4 - HanopHblii (HarHeraTeNbHBIN) Kia-
TaH;

5 - BO3MymIHEIN KOJTIAK;

6 - HaropHas (oTBOAAIIAN) TPYOa.

H - BeicoTa moabéMa BOABI OTHOCH-
TEJIBHO YPOBHSI CIIMBA;

h - ypoBens mwmTaroiero pesepsyapa
OTHOCHUTEJIBHO YPOBHSI CITUBA.

I'mapaBnuueckuii  TapaH  OEUCTBYET
TONBKO 3@ CUYET HMIIYJIbCa JIBHXKYIIErOCs
cronba BoJbl, 6€3 KaKoro-nubo IBUTATEIIS.

B ¢da3ze pasrona noroka oTrOOHHBIN Kila-
MaH B OTKPBITOM COCTOSIHUHM OOBIYHO YACPIKH-
BAETCsl C MOMOIIBIO TPYKHHBI, IS 3aKPBITHS
HAMOPHOTO KJIallaHa MpU MOKa3aHHOW Ha pH-
CYHKE KOMITOHOBKE MOXKET BIIOJIHE XBaTHTh
pa3HHUIIBI JaBICHUN 1 ero cOOCTBEHHOT'0 Beca.

Ha pucyHke mnokazaHo u4yTh Oolee
CIIO)KHOE YCTPOMCTBO - OHO COJEPXKHUT BO3-
AymHbii konmnak (5), urpatommit Ty xe posib,
4TO M THAPOAKKYMYJISITOPHBIE OaKK C PE3UHO-
BOW MeMOpaHOW B COBPEMEHHBIX aBTOHOMHBIX
BOJIONPOBOJHBIX CHCTEeMax. DTOT KOJIMaK Ha-
KaIUIMBaeT BOJY IOJ] JaBJICHUEM U CIJIa)KHBa-
eT MyJbCallid IOTOKA HArHETaeMOW BOJIBI,
XOTsl TEOPETHYECKH MAaKCHMallbHas BBICOTA
noabEMa TIPU 3TOM HECKOJIbKO YMEHbIIaeTcs,
MMOCKOJIBKY B OTBOAAIIYIO TpyOy (6) yxke mo-
CTymaeT He Pe3KUil MMIYJIbC OT THAPaBIHYC-
CKOTO yjapa, BO3HUKAIOUIMN TPH 3aKPBITUH

KJIamaHa, a ycpenHEHHOe JaBJIEHUE, CIIIaXeH-
HOE «ITHEBMATHUYECKHM aMOPTH3aTOPOM» -
BO31yXoM B Konmake (5).

[Ipumensiercst B cenbCKOM XO3AHCTBE,
JUIST BOJIOCHAOXKEHUSI HEOONBIINX CTPOCK M
T.0.

Co BpeMeHH M300peTeHHUs TapaHa ObLIO
pa3paboTaHo W OCYIIECTBIEHO MHOTO pa3jiHy-
HBIX KOHCTPYKIIMH TapaHOB. DTH KOHCTPYK-
LMW OTIIMYAIOTCS OJIHA OT JIPYroif B OCHOBHOM
pasmepaMy, YCTPOMCTBOM KJIAIIAHOB U UX B3a-
MMHBIM PacIIoioKEHUEM.

He ocranaBnuBasch Ha Bcex CyIecT-
BYIOIIUX JIO CHX IOpP XapaKTEPHBIX KOHCTPYK-
musX, pazdepeM TOJIBKO HEKOTOphIE COBpe-
MEHHBIE€ THUIIBI TAPaHOB, UMEIOIINE MpPaKTUYe-
CKOE 3HaueHHe.

I'mppaBnuueckue Tapansl Thma 1T
CKOHCTpyUpoBaHbl AByX THoB: TI-1 u TI'-2,
M3 KOTOPBIX MPOMBIIIIEHHOCTHIO BBIMYIIEH
tapan TI-1.

l'uppaBnuyeckuii Tapan TI'-1 paccun-
TaH Ha MUTATEIbHYI TpyOy AuamerpoM 75
MM M MaKCHMaJIbHYIO BbIcOTy HarHeranust 80
M. IIponsBomuTenbHOCTH TapaHa, IO 3aBO-
JICKUM JaHHBIM, KosieOsercs B npenenax 0,08
- 0,3 n/cexk.

Kopmyc Tapana u BO3ayIIHbBIN KONMaK -
Yyr'yHHBIE JINThIE. BO3yIIHBIN KOINAK UMEET
nosne3nbiit 00beM 20 1. Bec mammnb 105 kr.

VY napHblii KllanaH coOpaH Ha CTalbHOM
IITOKE, Ha BEPXHEM KOHIIE KOTOPOT0 yCTaHOB-
JIHBI CMEHHBIE TPY3bl JJs M3MEHEHHs Beca
KjamaHa. Xoj yJapHOTo KjamaHa peryiupy-
eTcsl ¢ MOMOIIBIO HAIPABIISIONIEH OpPOH30BOI
My(dTBI, BBEpHYTOH B ONOpHBIA MocT. [Tocie
peryiampoBaHusi Xoia My(pTy 3aKperusiioT
KOHTPranKom.

Bo BpeMms ynmapa knamaH onMpaercs Ha
pPE3NHOBOE KOJBII0, KOTOPOE CMsr4aer Mexa-
HUYECKUH yJap U yJIydllaeT 3aKphITHE OTBEp-
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CTHS UCTCUCHUSI.

HarneratenbHblii KjamaH coOpaH Ha
4yTyHHOM jaucke. K aucky mpukperieHa yi-
JMHEHHAs ¢ OHOM CTOPOHBI PE3MHOBAsI MPO-
Kiajaka. [Ipu noMomy 3Toi yJUIMHEHHOM Yac-
TH KJanaH MPUKpEIUIsercss K KOpIycy TapaHa
JIBYMsI 0OJTaMH M METAJTMYCCKON HAKIIaIKOMU.
X0/l HarHeTaTeNbHOI0 KJIaraHa peryiupyercs
MpH IOMOIIIX OoIITa.

Boznyx B konmak mogaercs mpu MoMo-
i hopcyHKH UHCTOMONBCKOTO.

Ecnu BO BpeMmst paboThI TapaHa KOJIaKk
Oyler 3amojHEH BO3IYyXOM IIOJHOCTBIO, TO
NpH 3aKPBITUM HArHETATEILHOI'O KJarlaHa
BO3/IyX MOXET T0NacTh B 30HY MOHWKEHHOTO
JaBJIeHUS ¥ HapymwuTh padory. [loaTomy BO3-
IyX OJDKEH BCET/ia HaXOAWUThCS BBIIIEC HEKO-
Toporo ypoBHs. B Tapane TI-1 mnsa perymnu-
pOBaHUS yPOBHS BO3/IyXa B KOJIAKe B Havaje
HATHETaTENIbHOTO OTBEPCTHUSI YCTAHOBIICH TaT-
pyOoK.

B HwxHell yacTm Kopmyca HMeeTrcs
nmpoOKa JUIs MOTHOTO CIIMBA BOJBI M3 CUCTEMBI
B 3UMHHI TIEPUOJI, €CIIM TapaH He paboTaer.

Tapan TI'-1 mpoct 1m0 KOHCTPYKIIHH,
ynoOeH B OKCIUTyaTallid, TEXHOJOTUYEeH B
nmpou3BozcTBe. briaromapst odrekaeMbiM (op-
MaM BHYTPEHHHX OTBEPCTHH TpH OJaromnpu-
SATHBIX YCIIOBUSIX OH MOXKET OOECIEeUUTh BBI-
COKHH K. IT. J.

I'padmyeckoe mocrpoenue a3 ruapas-
JINYECKOTr0 yaapa
Wcxonnepie JaHHBIE:

Q=0.4 n/cek;
L=1wm

d=25wmm = 0,025 m;
t3 = 300 cex;

= 2.5mm = 0,0025 m;
hs = 0,9 MIIa = 900 kITa;
a= 1435 m/c;
= 0,01-my1s1 cTanbHBIX TPYOOIIPOBOJIOB;
= 1000 kr/m’.
Pacuersl BeAyTCs IS HE MPSMOTO TIOJ-
HOT'O THAPABIMYECKOr0 yaapa.
CKOpOCTh paclpoCTpaHeHHUs yaapHOi
BOJIHBI OIIPEACIAETCS 1Mo (hopMyIie:

D)

C= 1369 m/c

rZie a — CKOPOCTh 3ByKa B BOjiE, M/C;

O~ qrameTp TpyOOIPOBOAA, M;

= 0,01-nu1s1 cTa’bHBIX TPYOOIIPOBOJIOB;
da3a ynapa onpesensercs no Gpopmyoie:

2L
t(p = __
C | cek. 2)
t, =0,0014
CEK.

rne C — CKOpoOCTh pachpoCTpaHEHUS
YIapHOU BOJIHBI.

[Tnommanab CceyeHUsi ONPEACNAETCS T10
dbopmysie:
* d 2
w=P" &
4 M
w =0.00049 ,2
CKOpOCTh pacrpesieiieHHs MOTOKa Ofl-
penensiercs mo ¢popmyie:

_Q

u = =
W wmic
u =816.32 /.
OrnpeesieHye MOBBILEHHOO JaBICHUS
IJIs He TMPSIMOro IIOJHOIO THIPABIMYECKOTO
yaapa IpoM3BOIUTCA 110 hOpMyIIE:

3

(4)

h = r*2L*u,
L T 5)
h=54421

Pacuer ruzpaBinyeckoro tapasa

Wcxonupie JaHHBIE:

PaccrosiHne oT BOmONpUEMHHKA IO
MecTa yCcTaHoBKH ;=1 m

[urtatensupiid Haniop H1=1.1 m

HarnerarenpHast reoMeTpuyveckas BbI-
cora h;=1.3 m

JlnuHa HarHeTaTeIbHOrO TPyOOonpoBoia
=13 M

[MuraTensubiit pacxon Q=0.4 n/cex

1) JInst maHHOrO MUTATENBHOTO pacxoaa
noxoupaeM Tun Tapana. M3 Tabmuubl 1 Bua-
HO, 4YTO JJIsi muTarenbHoro pacxoma Q=0.4
n/cek 1erecoodpa3Ho BEIOPATh TapaH JHaMeT-
pom 100 mMM.

2) TlockonbKy moaBojsiias Tpyba Ko-
pOTKasi, TO He HY’)KHO yCTaHaBIIMBATh YpaBHU-
TENbHBIA BO3AYIIHBINA KOJIMAK.
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|:£*E
N d

(6)

rae N — onTuManabHOE YMCIO YIAapOB B
MHHYTY;

H — pacuersslii nurtatenbHBIM Harop
JUISl YCTaHOBKH, OTIPEIENSIeTCs TI0

dbopmyse:

H=h-h, @)

rae hy— morepu Hamopa B MOJBOASIICH
4acTu TpyOONpoBoa, M

3) Tlombupaem auamerp IOIBOIAIIEH
TpyObl =25 MM, mpUHHMAas THUAPABIMYCSCKHE
norepu Ha jumHe 100 M menbmie 1 M. Ilpu
3TOM BO3MOXHO HCITOJIb30BATh Pa3HbIEC TPYOHI,
MOCKOIIbKY pabodee AaBlieHHE cocTaBisier ~1
M.BOJI.CT.

4) OmpenensieM MMOTEPH HAIopa B TOA-
Bomsmeit yactu npu Q=0.4 ni/cex, d=25 MM u

|n0ﬂ=1 M, h|=1,3
hw = i =0.09
100 M. )

5) PacuerHblil mUTATENBHBIN HATIOP IS
YCTaHOBKH PaBEH:

H=H,- hN, v ©)
H=11-0.09=1.01m
6) [IpuHKUMas, YTO JUAMETP IHUTATEllb-
HOI TPyOBI paBeH AMAMETPY TapaHa, Ompeiae-
JUM CyMMapHBId KO3((QUIMEHT THIpaBIye-
CKUX COIPOTHBIICHUH.

X, =05+65+0.031——— =7.64
0.025

(10)

rae - KOd((OUIMEHT CONPOTUBICHUS
BXxoJa, npuHuMaem =0,5

Jnist TapenpuaThiX  KJIAMAHOB MPH HOP-
MaJbHOM OTKPBITHH pUHHMaeM =6.5

TPEHUIO.

- KO3(PUIMEHT CONPOTHBICHUS

7) YcraHOBUBIIAsCS CKOPOCTh B MHTA-
TeNbHOU TpyOe:

u, = /12+gH
Xc , M/cex
* *
u, = [2¥9.81 1.01:1.51
1+764

XapakTepHbIi mapamerp ¢:

(11)

m/cex

_ |
U (L+x,)
t :;
1.51(1+7.64)

,CeK (12

=0.077

CCK

a yCTaHOBUBILMICS PACXOJ:

Q, =wu

~ e nfcex
Q =08 1/cex

8) [liis onpeseneHus MoTepb B HarHeTa-
TENPHOM TpPyOONpPOBOJE CHadajga HaiaeM
MIPOU3BOAUTEIHLHOCTD (.

H
»hQ—
q th

(13)

(14)
rAe M — dHeprernyeckui k.. a. IIpunu-
maem 1=0,8

g°»0.8* 0.1'01 »0.24
13 a/cex
9) IloxbepeM IS HarHeTATEILHON JIH-

Huu auamerp tpy6 d=15 mm. Torna
h,=0036 (15)

10) PacuerHblil HarHETaTENbHBIN HATIOP
hpasen:
h=h+h,

h=1.336 ,,

11) OmpenenriM CKOPOCTh PacIpoCTpa-
HEHHUS BOJHBI, MPUHUMAs TOJIIWHY CTEHKH

TpyOBI 1=2,5 MM:
_ 1425

(16)

1+—*—
d E , M/cex a7)
rae d - BHyTpeHHHH aumamerp TpyOo-
poBO/A, MM

d _ TOJIIIIMHA CTEHOK TPyOOMIpoBoaa

K — oObeMHBIH MOAYNb YIPYrocTH
KUIKOCTH, mpuHUMaeM K=1

E — Monyns ynpyrocrtu mMarepuaia cre-
HOK TpyOompoBoaa, E=100

a =1424 \yjcex

12) Jlanee ompenenseM OTHOIIEHHE JIH-
HAMHYECKOTO M MUTATEIBHOTO HATIOPOB, MPH-
HUMas B iepBoM mpubmmxkernn k=0.8:

& =0.77
H (19)
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CruenoBaTebHo,

h, =0,77* H
, M
h,=077*101=0777

13). Jlanee ompezenseM BOJIHOBOE H3-
MEpeHHE CKOPOCTH

a  wm/cex

U=0.0053 /cex

U BBIumcIIsieM OTHOIIICHUS.

=0.756

(19)

(20)

H
h (21)
— =0.0035

— =0.000012
C

14) TlockombKy ycTaHOBKAa paboTaer
P JaHHOM MHTATEIBHOM Pacxoje, To, 3aja-
BasCh PA3IMYHBIMH 3HAUYEHUSIMH K03 duiu-
eHTa K ompenenum cOOTBETCTBYIOIIUE 3HAYC-
Hust Qp, ¢, Q ¥ MOCTPOMM XapaKTEePUCTUKH

paboThl YyCTAaHOBKH.

Tab6nuna 1. 3HaueHus: pacYeTHBIX BEIUYMH

Inl1
k, L (22
h t u
b=—*_+k, +6— 23
Ht ° u (23
t
—=In(1+K)
rae (29)
_ 2
k= 3k- (1- 0.7k")t
(25)
T= b *t (26)
h
Hot
rae K, =1- 0.7K? (27)
N :@
T (28)

Pe3ynbTaThl BBIYMCIEHUIN 3alUChIBAEM
B TaOnHILy.

K|k koL | B T Q. |q Q . N
Ve
0.1 0.01 0.0099 0,298 | 0.068 0.009 0.026 0.035 0.971 882
0.2 0.041 0.0399 0.565 | 0.121 0.020 0.056 0.076 0.973 495
0.3 0.094 0.089 0.864 | 0.169 0.034 0.082 0.116 0.931 355
0.4 0.173 0.159 1.195 | 0.208 0.051 0.106 0.157 0.892 288
0.5 0.287 0.249 1.575 | 0.240 0.073 0.126 0.199 0.840 250
0.6 0.447 0.359 2.027 | 0.268 0.102 0.141 0.243 0.767 223
0.7 0.673 0.489 2.588 | 0.296 0.140 0.151 0.291 0.686 202
0.8 1.022 0.639 3.330 | 0.329 0.191 0.153 0.344 0.589 182
0.9 1.661 0.809 4.461 | 0.382 0.267 0.145 0.412 0.470 157
0.95 | 2.333 0.902 5569 | 0.445 0.322 0.130 0.452 0.379 134
15) Ha ocHOBaHMYM MMEIOLIErOCs IHTA- t=0.289 ok

tenbHOro pacxoga Q=0.4 n/cek U mocTpoeH-
HBIX XapaKTEPHCTHK YCTAaHOBKH (pHCyHOK 8)
HAXOJUM:

g = 0,13 n/cek;

N = 134 ynapos/muH.

16) Jns ompezenacHUs MOIE3HOr0 00b-
eMa BO3JYIIHOTO KOJaKa CHayajla HaXOAuM
MPOJOKUTEIBHOCTD TIEPHO/IA Pa3roHa!

RN RS

1- k (29)

, CCK

YuuThiBas HWKHIOK TJIyXYIO 4YacTb
0,1+0,10=0.2 ™M, mHOIy4YHM IIOJHYI BBICOTY
h=0.33 m.

17) OmpenensieM 00beM BO3IYLIHOTO
KOJIITaKa TapaHa

W=15qt |
W =0.563;

(30)

BectHuk KACY

27




INPOMBIIIJIEHHAS 1 KOMMYHAJIBHASA 3KOJIOI'UA

J!ﬁ:gv .ﬂ/’?en 7
28} 14 !_ ; A0
p 150 r"'”"j:;'“j'r\. }/

o e _T\‘" 7 —18 8
2V nn / \ N / ""-...._..
20 10 ‘~a a8
pd
Bl & — < le7
K- W / '
12 60 — 4 /J/ o8
0l 50 A =
4 N ]
3 w \ i)
Vi N
§}- 30 4
H
e ¢ 6 gz g3 4¥ g5 g6 Q7 48 4% [0k

Puc. 2. 'paduk xapakTepucTHK paboThl THIPABIMUYECKOTO TapaHa.

Ha ocHOBe pe3yipTaToB TEOpETHUECKUX
U DSKCIIEPUMEHTANbHBIX HCCIeOBaHUMi, Ha-
MPaBICHHBIX HA W3yYeHHE padoThl THIPOTa-
PaHHOM BOJONOABEMHOM YCTaHOBKM JUIsl pe-
cypcocOeperarommx TeXHOIOTUH OpOIIeHHS 1
BOJIOCHAOXKEHHUSI B TIPEATOPHOM 30HE, MOXHO
cOpMyITUPOBATh CIIEMYIONINE OCHOBHEIC BBI-
BOJIBI.

[MpuponHo-xo3siicTBEHHBIE  OCOOEHHO-
CTH TpenropHoi 3ol Kazaxcrana 6maromnpu-
STHBI JUI1 Pa3BUTHUA Pa3IUYHBIX OTpaciei
CEbCKOro x03siicTBa (OBOIIEBO/CTBO, MJIOI0-
BOJICTBO, J>KHBOTHOBOACTBO M 1p.). OmHako
CIIOKHOCTDH peinbeda, OONbIINE YKIOHBI MECT-
HOCTH, HeyaoOHasi KOH(QUTYypalyst U MEJIKO-
KOHTYPHOCTh 3EMENTbHBIX YYacTKOB, OJHM3KOe
3ajleraHye rajeyHuka, MaJIOMOIIHBIE IOYBHI,
VppUTAIlMOHHAST APO3US 3aTPYIHSAIOT OpOIIIe-
HUE U BOJOCHAOXeHUE B 3TOH 30He. [l apo-
3UOHHO-OIIACHBIX YCJIOBUW IpPEAropul Ipen-
MOYTUTENLHBIME  CIIOCOOAMU  OPOIICHUS  SIB-
JSIOTCSL  pecypcocOeperaromme TEeXHOIOTHH
KaleiabHOr0 OPOMICHUS M MUKPOJOXKIEBAHUA.
Jnst sHEproodecneyeHrst TaHHBIX TEXHOJIOTUH
OpOLIEHUSI W CHUCTEM BOJOCHAOXKEHUS XO-

3SIMCTB MEPCIEKTUBHBIM SIBJISIETCA HCIONB30-
Banne HBUD, u3 xoTopeix Hambonee mnpueM-
JeMbIM JUId TpearopHod 3o0HbI Kaszaxcrtana
SIBJSIETCSL DHEPTHS IOTOKA BOMABI OTKPBITHIX
BOIOTOKOB. W3 CyIIECTBYIOMNX TEXHUYECKHUX
CpEICTB BOAONOIBEMA C HCIIOIB30BaHHUEM
SHEPTrUU MOTOKa BOJBI HauboJee MpearnodTu-
TENbHBIMH SIBJISIIOTCSL TUAPOTapaHHBIE YycTa-
HOBKH.

B pesynbrare TeopeTmueckoro uccie-
JIOBaHMS PaObOThl THAPOTAPAHHON YCTAHOBKH
Obuta mosnyueHa ¢opmyna pacyéra KITJ[ rua-
poTapaHHON YCTaHOBKHM C Y4€TOM MOTEph Ha-
MOPOB B MHTATENbHOW TpyOe W HarHeTaTelb-
HoMm TpybompoBoae. KIIJI ruaporapanHoii
YCTaHOBKM paBeH OTHOLIEHWIO TOJIE3HON pa-
00ThI K 3aTpaveHHOM. [lomesnas pabora mpsi-
MO TIPOMOPIHOHATbHA MPOU3BEIEHUIO MTPOU3-
BOAWUTENBHOCTH THJpOTapaHa Ha JUHAMHYeE-
CKYIO BBICOTY HarHeTaHHs BOJBI. 3aTpadeHHas
paboTa paBHA MPOM3BEICHHUIO OOIIEr0 Pacxo-
Jla Ha MHUTATENbHBIM HAIOp ¢ Y4ETOM IOTEPh
Haropa; JlaGopaTopHble HCCICIOBaHUS TH-
poTapaHHON BOJIONOABEMHBIX  YCTAHOBOKH
MO3BOJIMJIM YCTAaHOBUTH ONTHUMANbHbIE TEXHU-
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YecKHe M KOHCTPYKTHUBHBIE MapaMerphl, TeX-
HUKO-JKCIUTyaTal[MOHHbIE TIOKa3aTedu IpHU
MUTATENFHOM Harope 1-2 M, HarHeTaTelbHOM
Harnope 1-2 M 1 JJIMHe TUTaTeNnbHON TpyObl 1-
2 M, BBISICHUTH BJIMSHHE MMUTATENBHOIO W Ha-
THETaTEIbHOTO HAIOPOB M MPOU3BOIUTEIHHO-
ctu Ha KIIJ| rtuaporapaHHON yCTaHOBKH.
[Ipon3BOAUTENBHOCTh THAPOTAPAHOB COCTAB-
aser 0,012 — 0,4 n/c. TIpuMmenenne ruapoTa-
PaHHBIX YCTAaHOBOK B CHCTEMax BOJIOCHAOMKe-
HUS BO3MOXKHO TIPHU YCJIOBHUU YCTpPOMCTBa BO-
JIOHAIOpHON OallHu, MO3BONSIONIEH obecrtie-
YUTh HEOOXOIUMBIA HAIOp M PE3CPBHBIN 3a-
rmac BOABI B Yachl MaKCHMAaJbHOTO BOJOIO-
TpeOIeHHS;

Buenpenue rugporapaHHOM BOIONONbB-
E€MHOH YCTaHOBKH I pecypcocOeperarommx
TEXHOJIOTUH OpOILIEHWS] M CUCTEMBI BOJO-

VK 621.520

cHabkeHus B mpeAaropHoii 3oHe Kazaxcrana
MO3BOJIUT MPUMEHATH () (HEKTHBHBIE TEXHOIIO-
Uy nosuBa (KameiabHOE OPOIICHUE W MUKPO-
JIOKJIEBaHKME), OO0CCIEUnTh BOIOCHAOKEHHE
X03HCTB, YMEHBIIUTL B 2-3 pa3a 3KCIUlyaTa-
IMOHHBIC 3aTpaThl TPU BOJIOMOIBEME TI0
CPAaBHEHHIO C TPaJUIMOHHBIMH CIIOCOOAMH
nmoabEMa BOJBI M TOBBICHTH 3(P(EKTHBHOCTh
CENTbCKOX03HCTBEHHOT'0 TIPOU3BOJICTBA.

JIMTEPATYPA

1. KepumbekoBa A.C., Kamamuukor A.A.,
Mupnamaes M.C. Teoperudeckuii pacyér
ruapasarueckoro Tapasa. // CO. HaydHbBIX
tpynos AT'TTI HUMBX / Hayunsie ucciemno-
BaHUS B OOJIACTH MEJIMOPAIMA U BOTHOTO
xo3siictBa. — Tapa3: UL «AxBa», 2005. —
C. 48-51.

PACYET TAPAHHOM YCTAHOBKHU C ITMAMETPOM INUTATEJIBHON
TPYBbI 25 MM JIJISA IBYX PEXKUMOB EE PABOTbBI: ITPU
MAKCHUMAJBHOU TPON3BOJUTEJNBHOCTHU U TPU
MAKCHUMAJIBHOM K.I1./.

JaBs1ioB 10. O.

B Bocrouno-Kazaxcranckom rocynap-
CTBEHHOM TE€XHUYECKOM yHUBEpcHUTETE UM. [l.
CepuxbacBa Obl1 pa3paboTaH 3KCIIEPUMEH-
TaJabHBIN JJaOopaTopHbIi cTeH “[uapasinye-
CKUH TapaH . YCTaHOBKa COCTOMT M3 CamMoOro
THAPABIMYECKOr0 TapaHa, MOJAIOIICr0 U Ha-
TrHETATe/IbHOr0 0aKoB, TPYOONPOBOIOB M ap-
MAaTYpBI.

Ucxonupie maHabIe

Paccrosstnue oT BopompueMHHKAa 0
MecTa yCcTaHoBKH |,=1 m

[urtatensupiid Haniop H1=1.1 m

HaruerartenbHass reoMerpuyueckasl BbI-
cora h;=1.3m

JllnHa HarHeTaTeIbHOrO TPYOONpPOBOIa
=13 M

[IntarensHBIN pacxod HE OTPaHUYEH.

ITockonbKy HarHeTaTelbHbIA pacxojl
HEU3BECTEH, TO JUISI ONPENIETICHUS] pacue€THOI0
HArHETaTeILHOro Hamopa h MOKHO 3amaThes
3HAYE€HUEM THJIPABIMYECKOr0 YKJIOHA, Olpe-
JIETUTh TIOTEPU HAIOpa U MOCJE ONpeaeIeHus
3HAYEHMS HarHeTaTeIbLHOrO pacxojaa ( momoo-

paTh JAMaMeTp HarHeTaTeIbHOr0 TPYOOIpOBO-
Jla, COOTBETCTBYIOIINI BEIOPAHHOMY YKIIOHY.

ITpumem i=0.01, T.e. mrsa kaxapx 100 m
JUTMHBI TPyOOIpPOBOJA TOTEPU COCTABISIOT
Im. Torna nomyunm
a h,=1.3*i =1.3*0.01=0.013 m (1)
Takum oOpazom,
h=h+§ h, =1.3+0.013=1313 ™

@)

Jlns maTaTeIbHOM TMHUM UMEEM

CymMapHbIil K03QPUIHEHT CONPOTHUBIIE-
HUM

o —-—
a h - hl + hz (3)
YCTAaHOBHUBILASCS CKOPOCTh
_ | 2gH
¢ 1+z
¢, m/cek 4)

u, = [2*9.81*1.1 _1.48
1+8.74 M/cek

YCTaHOBHUBILIHICS PACXOJ]
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Q. =wuc

alcex 5)
* 2
Q, =P 10015 .1 4g=0.00026
4 n/cex;
napamerp T
t = I—
uc(1+x.) . CeK (6)
t = . 0.069
1.48(1+8.74) o -
najiee OnpeaesseM
H_ 0.837 H. 1.19
h u h 7)

BonHOBOE M3MEHEHUE CKOPOCTH, IpPH-
uumas a=1500 m/cex, B mepBoM IpHOIHKe-
HUH, UCXOJs U3 PACUCTHOI'O0 HarHETaTEIbHOT O
Harmopa h, 6ymzer

uc= gn
a w/cex (8)
*
1 M/CeK.
Ha oOCHOBaHMM HMEIOIIUXCS NAaHHBIX

(
% a L BbIOMpaem K=0.6.

C

h, =1.313- 0.748*1.1= 0.491M

CIICZIOBATEIBHO,
*
u= M =0.0032
1500 M/cex (20)
u
U - 00052 _ 6001
u, 148 (12)

1). Pacuer ycraHOBKH, paboraromieit
npu MaKCHMaJIbHOM IIPOU3BOJUTCIILHOCTH.

E =0.837
ITo JTAHHBIM "
Y~ 0.0021
Ue u3 1a6. 7/1/ 6epem k=0.8 u mpu
IIOMOIIIX WHTEPIONSAINN HMeeM
y .. =0016

O = 0.00026* 0,016 = 0.000041 . 1

ucnonb3yst tadbaumy 1/1/, Haxoaum

Ho
k& - 2
+ e (4]

S|
|

Tenepr ompenenuM JUHAMHYECKYIO 2
BBICOTY HAarHeTaHuss M YTOYHUM 3Ha4YeHHe k? - u
BOJIHOBOI'O U3MEHEHHsI CKOPOCTH u? (13)
h,=h- k,H,

M
9)
_ *
1_ 0.837 + 1.022(1- 0.552* 0.837) —171
h 0.64- 0.0000,
1
h=—=0584
171 (14)
HPOJIOJKUTELHOCT TIOJIHOTO TIEPHO/Ia
éh  t uu
te—*—+k;, +6—H
_ éht Uc
h, CeK, (15)

T = 0.069[1.19* 2.197 +0.387 + 6* 0.0021]* 2.24 = 0.54 cex

qucio yaapoB = 112 ynapos/MuH.

2) Pacuer ycTaHOBKH, pabOTaroMIei TIpH

MaKCHMMaJIbHOM K.II.[J.

He YUUTBIBasAs HEKOTOPBLIC HW3MCHCHUA

i

H
¢ | 10 UMEIOLIUMCS TaHHBIM F =0.837 u
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2 = 0.0021

Ue Beioupaem k=0.4 u n =0.55. TTo

MOJydYeHHOMY 3HaueHHio K ompemeaum mpo-

H3BOIUTEIBHOCTD (], HCIIOIB3Ys TAOIHILY.
Hanee

(16)
*1.19 = 0.000057

n/cexk;

0.000038
Q=——
n/cexk;

MPOAOJIKUTEIbHOCTD ITOJIHOT'O II€proaa

t ?* by K, + 6£3
_ @ t u.{
L
H CEK, an
*
T = 0.069/1.19* 0.847 +0.048+0.0126] _ ,,,

1.1, - 0.88,

CpaBHUBas pe3ylbTaThl pacyeroB IO
JIBYM peXHMaM paboThl, 3aMedaeM, 4to aist Q
= 0.000083 1i/cek, KOTOpbIe MPOMYCKACT OAUH
TapaH, paboTas B PEKUME MaKCHMaJIbHOM
MPOU3BOUTEIFHOCTH, HEOOXOIMMO YCTaHO-
0.000083

0.000057
paboTaIIUX Ha PEKUME MAaKCHMAaJbHOIO
K.I.1.

Ho B ciyyae paboThl AByX TapaHOB Ha
PEXKUME MaKCUMAJIBHOI'O K.IT1.J1. MOXXHO IIOJTY-
YUTh CYMMAapHYIO IMPOM3BOJUTEIBHOCTE 2 X
0.000038=0.000076 m/cex Bmecto 0.000041
OT OJIHOTO TapaHa, PabOTAaOIIEro Ha PEKUME
MaKCUMaJIbHOU IIPONU3BOJUTCIbHOCTH.

ITocne OKOHYaHUSI CTPOUTEIBHO-
MOHT)KHBIX PabOT M Iepen MyCKOM yCTaHOB-
K1 CICAYy€E€T IMPOBEPUTH UCHPABHOCTL OTACIIb-
HBIX DJICMCHTOB.

st GecriepeboiHON pabOThI YCTaHOB-
KN OCHOBHBIMH d)aKTopaMI/I SABJIAIOTCS T'€pME-
THYHOCTE MHTATEILHOr0 TPyOOIpoBOAa M
BO3AYIIHOI'O KOJINakKa, a TakKXe IepMeTHY-
HOCTD 3aKpPbITHA YAAPHOI'O U HarH€TaTCJIbHOI'O
KJIaIIaHOB, TIOATOMY, TIPEXIE BCETO HANIO MPO-
BEPUTDH O3TH DJICMCHTHI.

st 3TOTO ClienmyeT OTKPBITh 3aJIBUKKY
Ha TOJBOJIAIICH JUHUHU, TyCTUTh BOAY B ITUTa-
TeIbHBIA TPYOOIIPOBOI M IOAHATH B BEPXHEE
MOJIOKEHWE yIapHbIM KiamaH. Yepes He-
CKOJIBKO MHUHYT, Korjga Yy>X¢€ Ha4HCTCA CJIIMB
BOJBI M3 MMUTATENBHOr0 O0acceliHa Hy»KHO TIIa-
TCIABHO IIPOBCPUTH WIIBBI IMHTATCIBHOIO TPY-
O0IpoBOJa U OTMETHTh MeCTa IPOITyCKa BO-
IIbl, a TaK)Ke YOSIUThCS, YTO YAAPHBIN KiamaH
3aKphIBacTCsA TepMeTndHo. [ aToro ciuemnyer

BUTH =14»2 TakKux >e TapaHa,

CCK.

HECKOJIBKO pa3 OIYCTUTb M MOJHATH KJIalaH 1
OCTaBHUTH €T0 B 3aKPHITOM TOJIOKEHUH. Y ap-
HBINM KJIallaH He JIOJKEH MPOIYCKATh BOJY.

Jlns mpoBepKkH repMEeTHYHOCTH HarHe-
TaTENBHOrO KJIallaHa OTKPBIBAeTCS KpaH Ma-
HOMETpa, YCTAHOBJICHHOI'O, Ha BO3YIIHOM
KOJITIAKE M 3aKphIBAETCS 3aJIBUXKKA Ha HarHe-
TareabHOM TpyOompoBoze. [loka3zanue maHo-
MeTpa IIpHU IUIOTHOM 3aKPBITMH HarHeTraTelb-
HOrO KiamaHa JIO/DKHO OBITh ITOCTOSHHEIM.
IIpu mporrycke BOABI Yepe3 KianaH MoKa3aHue
MaHOMETpa IIOCTEIEHHO CHIDKaeTcs. B aToMm
caydae HaJo THIATEIbHO IMPOBEPUTH KilamlaH U
BCE IIBBI HA BO3IYIIHOM KOJIIaKe.

ITocne npoBepku clienyer OmopOoKHUTH
BCIO CHCTEMY, YCTPaHHTDh 3aMeUeHHbBIC e ek-
TBI U IIOATOTOBUTH YCTAHOBKY K ITYCKY.

IIyck ocymiecTBisieTcss B CIEAYIOIIEM
nopsake. Ilocine OTKPBITHS 3aaBMIKKH HEOO0-
XOIMMO TMOI0KIAaTh 3-4 MUH, [TOKA ITHTATEh-
Hasi TpyOa HAIOJHUTCS BOJOH U IOJHOCTHIO
0cBOOOAMTCA OT BO3ayxa. Bce 3TO Bpems
VJApHBIM KJallaH HaXOJWUTCS B 3aKPBLITOM II0-
JIOKEHUU. Y OEeIUBIINCH, YTO U3 MUTATEIbHOMN
TpyOBbl 0OJIbIlIE HE TMOJHUMAIOTCS BO3IYIIHBIC
My3bIPbKH, OTKPHITH YIAPHBINA KIIATaH.

IIpy mHUTATETBLHBIX MalbIX HaIopax
4acTo MOCJIe TEPBOro K€ OTKPBITHS yIapHOrOo
K/IallaHa TapaH Ha4yWHaeT .padoTaTh, a IIPH
3HAYMTEILHBIX HAIopax yAapHBIA KianaH
HY)KHO OTKpPBIBaTh HECKOJIBKO pPa3, YTOOBI B
KOJIMaKe pa3BUIOCH IaBJICHHUE, PABHOE JBY-
KpaTHOMY Haropy.

Korma narmeraTenbHBIH TPYOOIPOBOL
JUIMHHBIN M TIOJIOTHHM, I IOBBIIMIEHHUS JOCTa-
TOYHOIO JUII aBTOMAaTUYECKON padOoThl JaBjie-
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HUS TpeOYyeTCs IONT0€e BPeMs BBIHYKIEHHOTO
OTKPBHITHS YIAPHOTO Kiamana. B Takux ciayda-
X MYCK OCYIIECTBIISIETCS MIPH 3aKPBITOM I10-
JIOXKEHHH 3aJBWKKY Ha IMATATEILHON JIMHUH.

OTKpBIBass HECKOJIBKO pPa3 yaapHBIH
KJIanaH, HaJo MPOCICANTD 3a MOKa3aHHEM Ma-
moMerpa. Ecnn maBieHne MpeBHIMACT IBY-
KpaTHBIM TUTATEIbHBIA HAmop W YJapHBII
KJIalmaH y»e aBTOMaTHYECKH OTKPBIBAETCS, TO
HAJO0 MOCTENEHHO OTKPBIBATH 3aJBHMKKY, UTO-
Obl MaHOMETPHYECKOE IaBIICHHE B KOJIIAKe
BCE BPEMs OCTaBaJOCh OOJbIIE JABYKPATHOTO
MUTAaTeNbHOr0 Hamopa. Korma HaumHaercs
Occrepeboiinas aBTOMaTHYecKas padoTa u
MaHOMETp MOKaKeT JaBJIEHHE, paBHOE HarHe-
TATEJBPHOMY HAIopy, 3aJBIXKKY MOXKHO OT-
KPBITh TIONHOCTRIO. TIOCie OMMCaHHOro IMpo-
1ecca IMycka HauyMHAeTCss HopMalibHas pabora
YCTaHOBKH.

PerynmupoBka paboThl YCTAaHOBKH IIPO-
M3BOIUTCS B 3aBUCHMOCTH OT TOT'O, B KaKOM
pexuMe oHa OymeT paboTaTh. NMPU MAaKCH-
MaJIbHOW TIPOM3BOANTEIBLHOCTH HIIH TIPH MaK-
CHMaJIGHOM K.II.J. Hamo uMers B BuUAy, 4TO
HEKOTOPBIN CIMB BOJABI U3 TIMTATEIBHOrO Oac-
CeifHa 00s13aTeNeH.

ITocite mycka W PEryaMpOBKU CIEAyeT
3aKpBITh TPEXXOJOBOM KpaH MaHOMETpa M
CHSITh MaHOMETp. 3aTeM 3aKperuTh BCE pery-
JIAPYIOLIAE TIPUCIIOCOOIECHNUST M TIATEILHO
MIPOBEPHUTD KPETTEKHbIE OOITH.

CrycTss HECKOJIbKO 4acoB IOCIIE MMycKa
HEOOXOMMO €Ille pa3 MPOBEPUTH T'epPMETHY-
HOCTH MTUTATENFHON TPYObI, BO3AYIIHOTO KOJI-
rmaka ¥ OCOOCHHO PadOTy BO3AYIIHOIO IIPH-
criocobsenus. TIpu HEqOCTATOUHOCTH PabOThI
BO3AYITHOTO TPUCIIOCOOIEHUS CO BPEMEHEM
YCUJIMBAIOTCS ITyJIbCAIldsl BOABI B HarHera-
TeIHbHOM TPYOOIPOBOJE U BUOPAIMOHHEIC SIB-
nenns. Tapan Moker paboTaTh UTHTEIBHOE
BpEMsI TOJIBKO B TOM CJydae, €CJIM BO3IYIIHOE
MPHUCIIOCOOJIEHHE TEHCTBYET HOPMAJIBHO.

DKCIepUMEHTAIBHEIE  HCCIIEIOBAHUS
OBLTH TIPOBEIEHBI IS ONMpeIeeHus OOIIEro
pacxoma Q, HarHeTaTtelnbHOrO W COPOCHOTO
pacxona.

B 3aBuCcHMOCTH OT ypOBHS BOJLI B ITH-
TaTeJBPHOM Oake M YHCIa YAapoB yAAPHOTO
KJIaraHa, SKCIIEPUMEHTHI TIPOBOAMIINCE B TPEX
peKHMaXx:

- PY4HOM

- TOJyaBTOMATHYECKOM

- aBTOMATHYECKOM.

K BhImonHeHuto 1aboOpaTOpHBIX PadoT
JIOIYCKAIOTCS BCE CTYACHTHI, MIPOIIEANINE HH-
CTPYKTaX IO TEXHHKE OE30MacHOCTH.

O KaXJIoM HECYaCTHOM ciy4ae rmocTpa-
NABIIMKA WM ONVKAWINUMM CBUETENb IODKEH
COOOIIUTH MpernoaaBaTeso. Eciu HecuacTHBIN
ciydail MPOM3OIIENT B CBA3H C HEYAOBJIETBO-
PHUTEIBHBIM COCTOSIHHEM pabouero MecTta WiH
HEUCIPAaBHOCTHIO MHCTPYMEHTA, TO IOCIIE OC-
MOTpa pabovero Mecra mpernojaBaTesaeM JoJ-
eH OBITh COCTaBJICH aKT O HECUYACTHOM CIy-
Yae, a MPUYHHBI, BBI3BABIIHE €0 YCTPaHECHEI.

[MocTpamaBmeMy moimkHa OBITH OKa3aHa
nepBasi MEJMIIMHCKAS TTOMOIIb.

Kaxnaprit cTyneHT, BBITOTHSIOMNN Ja-
OopaTopHbie PabOTHI, HECET aIMHHHCTPATHB-
HYIO ¥ JUCHUILTHHAPHYIO OTBETCTBEHHOCTH 32
HapYIIeHU e PaBUII HACTOSIIEH HHCTPYKIINH.

Ilepen myckoM B XOJ THAPABINYECKOMN
YCTAaHOBKHA HEOOXOJMMO TPOBEPHUTH HCIIPAB-
HOE COCTOSHHE BCEX JOCTYIHBIX JUISI OCMOTpa
yacTen.

000 Bcex OOHapyKEHHBIX aedeKTax U
HEHMCIIPABHOCTSX CTYIEHTHI JOJKHBI CO00-
IIUTh y4eOHOMY MacTepy WM TIperojaBaTe-
JI1O.

Bo Bpemst paboTbl HEOOXOIUMO COOITIO-
JaTh ClleNyolre TpeOOBaHMS:

He 3axonuTh 3a ceTky, Orpa)xaaromryro
3JIEKTPOJBUTATENH U HACOC.

VY4acTHHKaM HCIBITaHUS 3aIperaercs
MPOU3BOJUTh HA XOIy YUCTKY, PEMOHT, TOJI-
TATUBaHHUE TaeK 3JIEKTPOJABUTATENsI U Hacoca,
a Tak e BCIYECKOe BMEIIATENBCTBO B paboTy
3TOr0 000pYyIOBAHUS.

[Iponutas Boga AOMKHA HEMEIIEHHO
TIIATENTFHO yOHpaThCs € T0J1a, YTOOBI Ha MOy
MOMEIIEHHSI He OBIJIO CKOJB3KHX MECT.

B mporecce npoBeaeHust OnbITOB M30e-
raTh JUIIHEH CyeThl, TOJKOTHH, OeCIeNbHOro
XOXKJICHUS TI0 JIAOOpATOPHUH.

He kpytuth 6e3 HE0OXOAMMOCTH Kpa-
HBI, 33JIBUXKKH H JIp.

He HaxxuMaThb NOCTOPOHHUE KHOIKH
Pa3IMYHBIX TEXHOJOTHYECKUX AIIapaToB.

IIpy BO3HMKHOBEHMM aBapuUiHOW cCH-
Tyalldid HEMEIJICHHO BBIKIIOUUTH pPabOTaro-
IIYIO YCTaHOBKY M COOOIIMTH TPEIoIaBaTelio.

ITocTpagaBmiuM HEMEIJIEHHO OKa3aTh
MEPBYIO MEAUITUHCKYIO TIOMOIIIb.

CTyneHTsl TpH BO3HWKHOBCHUM aBa-
PHUIHON CHUTyaluy COOOIMTH MPENOoAaBaTEIt0
WIH y94eOHOMY MacTepy.
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Corpynaukn kadeapbl TpH BO3HHK-
HOBCHUU aBapuUiHOW CHTyallMd O0si3aH OT-
KITIOUYUTH 000pyI0BaHUE U TIOCTABHUTH B M3BEC-
THOCTb 3aB. Kaenpoii.

[Nociie oxkoHYaHUS BBIMOTHEHUST PabOTHI
yCTaHOBKa JOJDKHA OBITh BBIKIIOUCHA, BCE
BEHTHJIN 3aKPBITHI.

Bce ucnone3syemble OpH IIPOBENECHUU
paboThl HHCTPYMEHTHI ¥ H3MEPUTENBHBIE TIPH-
00pbI HEOOXO0IMMO YOpaTh HAa MECTO.

O60 Bcex oOHaApY)KEHHBIX HEHCIIPAB-
HOCTSIX CIEAYeT COOOIIUTH IPENoIaBaTeNIo
WIH y94eOHOMY MacTepy.
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AFBIH/IbI CYJIAPABI TA3BAJIAY IbIH DKOJOT'UAJIBIK MOCEJIEJIEPIH
MOJNDOUKALUUAJITAHFAH COPBEHTTEPAI KOJJAHY APKbILJIbI
HEINYAIH EPEKIIEJIKTEPI
KamanbaeBa M.K., laymona I'.K., Unpummena X.K.

Ierreic Kazakcran aiimMarplHIa OpHa-
JacKaH MeTalll OHJEey JKOHE MallliHa Kacay
KElICHIePiHiH aFbIHABI CYIapbIHBIH KypaMbIH-
Jla cy KoWMacblHa TYCKEHJE agamfa Ja, Cy
9KOXYHeciHe Jie YIIKeH Kayill TOHIIpETiH Kay-
IITLTIT )KOFapbl XpOM KOCBUTBICTapBI OONAIbI.

OnpipicTepain keOiHAEe Ccy Koimaa-
pBIHA Ta3amaHOaFaH aFbIH/IbI CYJTap/bIH TYCIIe-
yiH KaMTaMachl3 €TeTiH Cy Ta3anay FuMapart-
Tapel OOJFaHBIMEH, Ka3ipri TaHaa OyJ Mace-
JIeH1 TONBIKTAH NIy MyMKiH OOIMai OTBIp.

XpoM WOHIApBIHAH AFBIHJIBI CYIAP.IbI
TEpEH Ta3ajiayJbIH OoJamarbl 30p 9IICIHE Ta-
Ouru oprara Kepi ocepi TOMEHJETiM, Kypa-
MBIHJ]A XPOM KOCBUIBICTApBI Oap aFbIHIBI CY-
Japapl THIMII TazanayFa MYMKIHIIK OeperiH
JKOHE OHIMHIH ©3IHJIK KYHbIHa KOl acep
eTIEHTIH KYHBI ap3aH TaOuru copOeHTTepMeH
COPOLMSIIBIK Ta3anay KaTaIbl.

CoHFBI Ke3[le aFbIHIBI CYyJlap/bl Ta3a-
nayna KOFapbl COPOUUSUIBIK — CHIMBIMIIBLITBI-
FBIMEH, KaTHOH aJIMacy KacHueTiMeH, Oara-
CBIHBIH TOMEHIIIIMEH »JKOHE KOJI JKETIM-
JUTITIMEH ~ epeKIleNeHeTiH OCHTOHUTTI ca3
OamIIBIFBl CHSIKTBI TaOMFU COPOCHTTEPII KOl

naiinananyna. Kopmaran opra  HbicaH-
JApPbIHBIH JacTaHy Ke3i OOJIbI TaObUIATHIH 1pi
OHJIIPICTIK KOCIMOpBIHAApFa OCHTOHHTTI ca3
OaIIIBIKTApPhl KEH OPBIHAAPBIHBIH  JKAKBIH
OpHANaCyblH €CKepe OTBIPhIN, KypaMbIH/Ia
XPOM KOCBUTBICTaphl Oap aFbIHJIbI CyTapbl Ta-
3ajay YIIH COpOCHTTEepHi  KOJNJaHy MYM-
KIHIIUTIKTEpIH 3€pTTey SKOJOTHSUIBIK Moce-
Jienep i mierryae OyJl MaTepHanaapibl TOKi-
pube Ky3iHAe KOJJaHy YIIiH KOKEHKECTLTIri
’KOHE MaHbI3IbUIbIFBI Oap [1, 6. 18].

Ieireic Kazakcranma TaOWFW aaroMo-
CHJIMKATTAPJIbIH TaJieoreH/li KbIPTHICTap/IaH
TypaThlH MaHBIpaK KeH OpHBIHA >KATAThIH
TOOBI OpHajackaH. 3alicaH Ka3aH UIYH-
KBIPBIHBIH OHTYCTiIK Oesmirinae Taran, Ma-
HbIpaK oHe [IMHa3aBp KeH OpbIHIAaphl Oap.
KypambIHaarsl MOHTMOPHIJUIOHUTTI MUHEpa-
napbiably, Mejirepi 90%-gaH apTaThiH aca
KYHJIBI ca3 Oanmblkrapbl TaraH KeH OpHBIHA
taObUTFaH [4, 6. 47].

XUMUSITBIK,  Kypambl OoWbIHIIA OeH-
TOHMTTI ca3 Oammbikrap 1 kecreme kepce-
TUIFEH KeJleCi MmapaMeTpiiepPMEH CHITaTTajajibl
[4, 6. 48].
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Kecte 1 — Op Typai ropu3oHTTarbl TaraH KeH OPHBIHBIH OCHTOHMTTI ca3 OalIBIKTaphIHBIH

XUMUSIJIBIK KYpaMbl

OprTalira XUMHUSUTBIK, Kypambl, %0
I'opuzonT

Si Oz Al 203 F8203 CaO M gO Kzo NagO 803
9 56.89 14.79 4.54 3.93 2.92 0.47 0.10 0.21
10 56.60 | 1416 | 378 | 281 | 28 | 070 | 011 0.28
11 51.98 0.96 1.27 0.22 0.13 0.9 0.10 -
12 52.45 21.11 1.89 2.31 2.82 0.58 0.12 0.32
13 56.06 | 16.11 8.00 1.96 2.63 0.45 0.06 0.17
14 55.48 19.38 4.40 1.98 2.18 0.51 0.14 0.18
15 59.56 14.92 4.27 2.12 2.26 0.27 0.17 0.11

Kecrene kentipinren monimerrepaeH 9,
10, 12, 13, 14 xonHe 15 ropu3oHTTap CiITLT
MeTaJlI OKCUATEPIHIH apajac KYpaMbIMEH CH-
MaTTaJaThIHBI Typajbl KOPBITHIHIBI JKacayra
Oonmanpl. 12, 13 xone 14 ropusoHTTap cop-
OCHTTEp/IH MaHBI3Abl KACHETTEPiHIH OipiHe
JKaTaThIH OOPIBLIIAKTHIFEIMEH CHUIIATTAJIa IbI.

[eirbic KazakcTaHHBIH OCHTOHUTTI ca3
OamIIBIKTapEl KYPaMbIHBIH ©31HJIK epeKIe-
JIIKTEpl MEH Heri3ri Kacueri OyJ1 Marepual-
JapJbIH KOFaphl COPOIUSIIBIK YKOHE epeKIle
HMOHAJIMACy KaOUICTTUIINH alKbIHIai bl

KeprimikTi Taburu copOEHTTEPAIH KO-
JaHy asChbIH aFbIHABI CyJap.bl Ta3angayaa cop-
OCHTTEpIIIH KacHUeTTepiH MaKCcaTThl TYpJe ©3-
repry YIIiH oONapAslH opTypial Moaudwu-
Kalusuiapbl MEH OJIapJIbIH KOMITO3UIUIaPbIH
aiyra OONaThIHBI APTTHIPAIHL.

Taburu coOpOEHTTEPIIH CHIMBIMIBUIBIK
JKOHE KMHETUKAJIBIK CHUIIaTTaMaJlapbIH JKaKcap-
TyIbIH OoJalliarbl 30p TaciTiHE Moauduka-
LUsIay JKaTajbl. BEeHTOHUTTI ca3 OalIIbIK He-
risigaeri  copOeHTTepai  MoauduKanusIay
OCHTOHUTTI ca3 OalIIBIFbIH HIBIFBIHBIH JKOHE
COpPOEHTTIH KYHBIH TOMECHICTE/II.

BeHTOHUTTI ca3 GaIIbIKTaphl MHHEPAJI-
Ibl IIUKI3aTTBIH €H MAaHBI3Abl TYpi OOJIBII
ecenTenerini  Oenrii, Oipak TaOuru Oain-
IIBIKTBIH KACHUETI OHBI TaXipuOene KO-
JMaHYbIHBIH MYMKIH/ITIH IIeKTeiai. MoHTMO-
PUUIOHUTTI Ca3 OaJlIbIFbIHBIH ~MOAM(HUKa-
[USUIAHYBI OOJIIEKTEPIHIH 1IKi KOHE CBIPTKBI
KPEMHHUHOTTEKTI OCTiHIH XWUMUSJIBIK OpTa-
CBIHBIH ©3repyiMeH, KaOaTTapbIHbIH apacChIH-
Jarel CyIabl IIBIFAPY MEH CIUITUII  KaTHo-
HIAapJbIH OpraHMKaJIbIK HeMece Oacka Heopra-
HUKAaJIBIK KAaTHOHIAPFa aybICybIMEH JKYPEi.

Kenreren kacinmopbeiHIapaa KOChIMIIIA

OHJIIpIC KAJJBIFBI PETIHJE aFall YTiHIIepi Ty-
sineni. Coran OalaHBICTBI aFall YTiHJUIEpiH
arbIHABI  CyJapiabl Taszajay YIIH JKoHE
Oerncen/ii KeuieH - OGHTOHHTTI KOCY apKbLIbI
’KaHa COpPOIMSUIBIK MaTepuas aixy YIIiH
KOJITaHY SKOHOMHKAJIBIK THIM/II OOaIbI.

Byn Oarpitta 6i30en Illbireic Kazax-
crauubiH Taran keH opHBIHBIH 11 xone 14 ro-
PHU30HTTAPBIHBIH OCHTOHUTTI ca3 OaJIIBIKTaPhI
MEH arall YTiHAUIEpiHiH Herizinae Moaudwu-
KallMsUTaHFaH COPOCHTTEP/l TaHIANBIN KOHE
seprreni [3, 6. 14].

Cynpl Tazanay jKyHeciHIe Cy Taszajiay
YIIiH TYHIPIIIKTENTEH JKOHE YHTAaK KyphI-
JIBIMIBI  COPOCGHTTEP KEHIHEH KOoJIJaHabl.
Ty#ipurikrenyai OSHTOHUTTI ca3 OaIIBIKTHIH
arall YriHJiiepi CusKThl O0acka copOeHTepMeH
KOMIIO3MT ajly YIIiH KOJJAaHyFa BIHFAMJIbI.
3arrapra Ty#ipmiik mimiHiEH Oepy omapsl
OHAll TaceIMajljayra, Cakrayra >kargal jka-
caliipl KOHE INMKI3AT MEeH NalblH OHIM IIbl-
FBRIHBIH a3aiiTalipl.

BizniH sxyprisreH 3eprreyiaepiMizae Mo-
madukanus  ypaici OeHTOHHTTI ca3z  Oai-
IIBIKTAPBIH  AJIJIbIH-ajla TEPMUSJIBIK OCJICeH-
Jipy, arall YTiHJUJIepiH peareHTTi OenceHaipy,
COJIaH KeliiH OapbIn allbIHFaH KOMITOHEHTTEP/I
apajacThIpyMEH XKYpPri3iiei.

BeHTOHMTTI ca3 OalIIbIKTaphl )KOHE Ka-
paraiigeie yringiiepi emmemi 0,1 eneyimrex
OTKI3Y apKbUIbI )KY3i TBIIAK CHIHABI YTITKIIITE
yHTakTaJIael. KOMMIo3uIusaapaslH —KypaMmsl,
COpOCHT IeH KypaMblHAa XpOMBI 0ap epi-
TIHIIHIH OalJaHBIC YaKbIThl, KATThIHBIH CYH-
pIKKa KatbiHacTaps (K:C) Tanmamms.

BeHTOHUTTI ca3 OaIIBIKTapPBIHBIH KOH-
neHTpaiusacel 10% Ty3 KBIIKBUIBIMEH O
ceHuipinyin 24 carar Oolbl OelMe TeM-
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nepaTtypachlHa JKYPri3reéHHEH KeWiH Juc-
TUJIBJCHTEH CYMEH CYTEeK Kepcerkimi 6-7
OosrFaHra JeiiH 1asbl.

An aram yrigguiepi mydenbai memire
550 - 650°C TemmepaTypaga TepMO GelceH-
JIipylleH eTKi3immi. Araml yTiHALIEpiH TepMo
OHJIeY JKYpri3ynaiH ce0eli, onap KyHuipy ke-
3iHJe KyJTe aifHanmaapl Aa COWKeciHIe oyap-
JIBIH COPOIIMSUIBIK ChIMBIMIBUIBIFBI )KoHE 0acka
Jla KacuerTepi korapeLiaiinbl. JKone me Oy
Ke3JIe 1IIKi KabaTTapbIHBIH CaHbl MEH ©JI-IIeMi
OCKCHJIC aFall YTiHAUIepiHiH YIFaiifaH MeH-
mrikTi OeTki KadaTel maiaa 00sabl.

MoaubukanusianFad TYHIPIIIKTEINeH
COpOEHTTI »acay YIIiH OCHTOHHUTTI ca3 Oai-
IBIKTBIH ~ aFarmn  yringicine 1.1 katbiHa-
CBIHJIAFbl  KOMITO3UIIMSUIAPBI  JTaWbIHIANIIbI.
Ty#ipuiekrenren copOEHTTI kKacy YIIiH JHc-
TUJIBACHTCH Cy KOJIaHbUIBI.

Moaudukanusianrad  copOeHTTepai
arbIHIbI CyIbIH Oactankel Co=100 mr/am° KoH-
LEHTPAIUAChIHAA COPOLMSUIBIK Taszanay 3
JKoHe 6 caraT apabIFbIHIA CTATUKAJBIK pe-
KIMJE KYpriziunai. 3epTreynepaid HoThxeIepi
2 KecTeJle KeNTipilireH.

Kecre 2 - MonudukanusuianFal cCOpOSHTTEp I KOJAaHy apKbUIbl XpOM HOHJApbIHAH OaCTaIlKbI
koHieHTparsicel Co=100 mr/am> MOJIIIEePIHJIEr] aFbIH]IBI CY/Ibl Ta3ajiay HOTHXKeECI

Moaudukanvsianral Onney yakpithl, | K:C CCr3+,MI‘/I[M3 o, %
COPOCHTTIH KypaMbl carar
3 1:100 65 35
Nel KxOMITO3HUIIHS 1:20 0,62 99,38
6 1:100 50 50
1:20 0,15 99,85
3 1:100 95 5
No2 xoMI1o3uLus 1:20 1,7 98,3
6 1:100 41 59
1:20 0,3 99,7

2 KecreleH OCHTOHHUTTIH yrinmire 1:1
kateiHackiaa, K:C 1:20 kaTeiHachIHaA KoHE 3
carat exjeyae Nol KOMIO3HIIMSHBI KOJIaHBIIT
Tazajgayma >korapel THiMaimikke (99 % ko-
Fapsl) JKETETiHI KOPCETIATEH.

Ty3  KbIIKBUIBIMEH  OelICEHaIpUIreH
Mo (UKANHATIaHFaH COPOCHTTEPIIH KyphI-

(L= SrerTpdsscsh taiCH0Y i |

a)

TBIMAIBIK epeKIIeTiKTepiH alkpiHaay yuriH 1.
Cepikbaes atpiagarsl LIKMTY «IPTETAC»
WH)KEHEPIIIK  MpOoQuIIbAi  3epT-XaHACBhIH/A
ANEKTPOHJBI MHUKPOCKOITHIK 3epT-TeyJepi
Kyprizaik. 3eprrey HoTmkKenepi 1 cyperrte
KEITIpIIreH.

6)
Cyper 1 — Ty3 KbIIIKbUIBIMEH OEICSHIIPUIreH MOIU(BUKAMIIAHFaH COPOCHTTIH AJIEKTPOH IbI-
MHUKPOCKOIHSUIBIK TYCipiIiMi (a) yKoHE OHBIH CIIeKTpasiibl Kypamsi (0)
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Ty3 KbIIIKBUIBIMEH OCJICEHIIpIIreH Mo-
Iu(UKaIsIaHFaH COPOCHTTIH KYPhUIBIMBIHIA
KpEeMHUH HWOHJapbl OackiM Oomansl. Auio-
MHUHUH, TeMip )oHe 0acka aa MOHIAPIbIH KO-
Fapbl KOHIICHTpAIUsIaphl OCHTOHUT KabaT-
TapbIHBIH KaIBINITACY YPIICIHIAE >KBIHBIC TY-
3ylli MUHEpaigap 3JeMEHTTEpi ycTam Kamy
xypeni. bepinren kepcerkimrep copOeHTTe
TYPAaKThl €MEC JKOHE ChIHAMaHBIH ally OpHBIHA
OalJIaHbICTEI OOJIaIbI.

ConbIMeH, OGHTOHHUTTI ca3 OallIIBIKTap
KOHE YriHIUIep Heri3iHgeri Moauduka-
UsUIaHFaH Ty#ipmikrenred copoentrep 100
mr/mv®  koHe  omau JKOFapbl KOHIIEHTpA-
HUsIapaa JkoHe COPOCHTTIH Ta3ajaHaThIH Ky-
paMbIHIIa XPOM KOCBUIBICTApPBI 0ap Cyii-
pikThIKKa (K:C) 1:20 kaTeIHACBIHAA Tasa-
JIAyJIBIH KOFaphbl THIMALIITTH KOpPCeTe/Ii.

Xorappina atasran  Moau(UKAILIHS-
JIAaHFaH COPOCHTTEPII COPOIHUSIBIK Ta3anay-
JlaH KeiliH KeyeKTLTIK KYPBUILIMBIH XoHE OeT-
TiK KaOaThIHBIH XUMHSUIBIK KaOaThlH ©3repTe
OTBIPBINT KaWTaJaH KOJJaHy MaKCaThIHIa
COpOEHTTI pereHepanusiayiaH eTKi3eIl.

Perenepatusiay omici XMMHSUIBIK, TO-
MEHT1 TeMIIepaTypabIK TEPMUSIIBIK HKIHE TEP-
MUSIIBIK OOJIBII YIII OAFBITTA iICKE aChIPhLIAIbI.

TepMuUsabIK pereHepanus SKOHOMH-
KaJIbIK JKOHE TEXHOJOIMSUIBIK TYPFbIIA ICKe
acybl Kypaeni OOJaTBIHIABIKTaH XUMHUSIIBIK

pearentrepmen  110°C  — TaH acmalThIH
TeMIlepaTypaaa oHaAey/li YChIHyFa 0ojaibl.

«Ka3mexaHoOp» WHCTHTYTBIHAA XKYp-
risinren II.b. bBarramoBaneiH 3eptreyiepi
Taburu OeHTOHUT cazuapbiH 20%-IbIK KYKIpT
KBIIIKBUIBIHBIH €PITIHIICIMEH pPEareHTTI ©OH-
JCyIiH THIMALUTITIH KepceTTi [2, 6. 16].

Ochbl (pakTOpabl HEri3re ajga OTHIPHII,
OI31iH KYPri3UIreH SKCIEPUMEHTTIK 3epTTey-
nepimizae Ockemen «Apmarypa 3aybiTh» AK-
HbIH TaJbBaHMKAJIBIK OHIIPICIHIH aFbIHIbI
CyJIapblH Tazanay/ja KoJJaHbUIFaH Moauduka-
LUsIaHFaH copOeHTTEepai 1-3 caraT yakbIT
apalibIFbIHA pereHepanusiay Ke3iHae areHT
perinie  KYKIpT  KbIIIKBUIBIHBIH  9pTYpIi
KoHIeHTpamsuibl  epitinaiaepi (5%, 10%,
20%) anbigs [3, 6. 32].

AJIBIHFaH KOWBIPTHAKTHI CY3il, Cy3iH-
nimeri cr¥* noHIapbiHbIH Memepin . Cepik-
0aeB ateiHmarel [IIKMTY «IPI'ETAC» wuH-
JKEHEPIIIK MpOo(UIIbAl 3epTXaHACBIHIA aTOM-
JIBI-a0COPOIMSUIBIK 9ICIIEH aHBIKTabIK. Cop-
OLMSIIBIK Ta3ajayla JKakChl HOTHXKE Kep-
CeTKeH 3 caraTThIK PEXIMIE OHICITeH COop-
OCHTTI  pereHepalvsUIayAblH  TIKIpUOETIK
3epTTey HoTHXKeNepi 3 KecTee KeNTIpUIreH.

Taxipubenik 3eprreyiepae Nel kowm-
no3uiussHbl 10% -IbIK KYKIPT KBIIIKbUIBIMEH
pereHepanusiiaranma 1 koHe 2 caraTThIK
OHJICyTe KaparaHJa 3 CaraTThIK OHJCY KaKChI

pereHepanus, SIFHH COPOEHTTI XUMHSUIBIK HOTHXKENIEp KOPCETTi.
Kecte 3 ArbiHAbl cynapasl TasamaynblH |l caThichiHaH —Ke#iHrT MoauduKausiaHFaH
COpOEHTTEPl KYKIPT KbIIIKbUIIBIK PEreHepanusiiay IblH HOTHKEIEpi (COCr3+=0,62 MF/ZIMs)
Perene- Pereneparust Typi — KYKipT KbIIIKBIIIbI
parus
CopOeHTTIH TYpi | yaKbI-ThI, H,S0,-5% H>S0,-10% H,S0,- 20%
carar - - -
CCr (1,% CCr (1,% CCr (1,%
1 0,215 65,32 | 0,154 | 75,16 0,635 24,19
Nel xoMmo3unus 2 0,112 81,93 | 0,085 | 86,29 0,287 53,71
3 0,06 90,32 | 0,042 | 93,22 0,114 81,61
1 0,314 49,35 | 0,281 | 54,67 0,513 17,25
No2 xommo3uius 2 0,197 68,22 | 0,136 | 78,06 0,219 64,67
3 0,092 85,16 | 0,072 | 88,38 0,183 70,48

KyKipT KBIIIKBUIABI  pereHepanusiafl
OTKEH OCHTOHUTTI ca3 OaJIIbIKTaphl MCH aFalll
YLIHIOUIEpIHIH — HeTi3iHmeri  MoauduKaius-

JaHFaH COpPOCHTTEPHiH KYPBUIBIMIBIK epeK-
HIETIKTEPl AIEKTPOHIIBI-MHKPOCKONTHI  TYCi-
piltiM HeriziHzae 2 cyperTe KepceTiirex.
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ey —
a)
Cyper 2 — KyKipT KbIIIKBUIABI pereHepanusiiad KeHiHri MoauduKalysiIanFraH COpOCHTTIH
AIIEKTPOHIBI-MUKPOCKOIHUSUIBIK TYCIpIIiMi (a) 5KOHE OHBIH CIIEKTpasbl Kypamsbl (0)

DNEeKTPOH/IbI- MUKPOCKOITHSIIBIK TYCIp-
nmiM OolibIHIIA OEHTOHUT ca3 OaIIBIKTAPhIH
KYKIPT KBIIIKBUIBIMEH XWMUSUIBIK pereHepa-
LUsIay Ke3iHJe, MarHuii, Temip, aJrOMHHUN
OKCHATEPIHIH epyi »OHE KOorapbl JUCIEPCTI
aMOp(Thl KEPEeMHE3EeMHIH TY311yi O0JaThIHBIH
Oaiikayra Oojabl.

CoHbIMEH, Kypambl apTypii cy epi-
TIHAUIEPIHEH XPOM KOCBUIBICTAPBIH a1y YIIiH
Momu(pUKaMsIaHFaH COPOCHTTEPIl KOJIIaHy
MEH ONapJblH KacHeTiH pereHepalsuiay ap-
KBUTBI KaJIbIHA KENTipy apKbUIbl MeTajul
OHJICY JKOHE MalllMHA jKacay KeIIeHIIepiHiH
XPpOM KOCBUIbICTaphl Oap aFbIH/IbI CyJIaphbiH Ta-
3anay/blH Ooamarbl 30p COPOLMSIIBIK JIiCiH
KETUIIIPY JKep acThl XOHE JKep YCTi Cy-
JIApBIHBIH JKaFJalblH JKaKCapTyFa SKOIOTHSI-
JBIK JKOHE SKOHOMHKAIBIK TYPFBIIA YIIECiH
KOCa/Ibl.
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VK 51
MATEMATUKA CABAYBIHJIA CTYAEHTTEPIIH BIJIIMIH TEKCEPY
TYPJIEPI
JKaxanosa T.A.

H.O. Hazap0baep «bijiM MeH FBUIBIMJIBI
03 JI9pPSKECIHIEe MEHIepreH eijep FaHa aJeM-
K AaMyzAblH anasiHga Oonansl. Enperre 013
XaJIbIKKa OLTiM Oepy JKoHE FhUIBIMIBI JaMBITY,
onapabl pedopManay iciH KapKBIHIBI KOJFa
KOIOBIMBI3 KEpeK» Jien MiHmeTTelai. bi3 ochbl
MIKIpAIH 631HeH-aK OuTIM Oepy *KYyHeciH ofic-
TOCUIJIepiHEe JKaHAlla KYPBUIBIMMEH Kely
KEPEKTIirlH KepeMis.

MaHpI3abl MaceiIeNepi IICmyae ac
YPIaKThI canalbl Jla CaHaJbl Ol eHOeriHe Tap-
Ouerneyqe MaTeMaTHUKaHBIH ajaThiH  OPHBI
epekiie. Kasipri 3amMan — MaTeMaTHKa FbLIbI-
MBIHBIH 6T¢ K€H, KaH-)KaKThl TaparaH Ke3CHI.
Al Tamamka caii MaTeMaTHKalbIK OimiM Oe-
pyAiH 0acThl IApThl — MATEMATHKAIBIK M-
JNCHUETTUTIKTIH JCHICHIH KeTepy OOJbIIn
TaObUIA b

OKBITY MpOLECIHAC CTYIESHTTEPAIH Oi-
JIiM, OUTIK, JaFabUIaphIH €CEIKe aly, OaKpLIiay
JKoHe Oarajay OHBIH aca KakeT Kypammaac 0e-
JIiri Ooukin ecenrteneni. MyraaiMHIH cabakrap
XKyHeciHZie OHBI ITYPBIC YHBIMIACTBIpa Oinyi,
KOINTereH arJaia OKy-TopOHe IpOIEeCiHiH
TaOBICTBI OONYBIHBIH OH Kemimi. Oj  yIiiH,
MYFaJliM CTYIEHTTIH OKYy MaTepHallblH MeEH-
repy J9PEKECiH, camachl MEH KOJEeMIH YHeMi
aHBIKTAll OTBHIPYBl THic. Byn OarbiTra CTy-
JCHTTEPIiH, cabakTap skykecinae OutiM, OUTIK,
JMaFablIapblH  €CEMKe ajdy, OaKbulay MKoHE
OarajayablH MaHBI3bI epekiie. bakpuiaymbiH
KOMETIMEH TEOPUSJIBIK OUTIMII MEHrepyaeri
cama, OUTIKTUTIK TEH IaFJbIHBIH KaJbIITacy
JOpeKeci aHbIKTaIabI.

Ochl TypFbia OuTIM, OUTIK, JaFIbIHBI
€CelKe ajy oHe Oaranay MacelieCiHe Teo-
PUSIIBIK JKOHE IMpaKTHKAIBIK Tajaay jkacay-
JIbIH MaHBI3IbLIBIFBI EPEKIIIE.

BakputaynplH TaKBIPBINTHIK TYPIH Yii-
BIMJIACTBIPYBIH MPaKTHKAIBIK Maceneaepi 1.
I'opoyno, E.C. Bepesnsik, B.M. Hpamienko,
A K. Hcakos, E.N. Ileposckuit, C.@. Cyxop-
ckuii, H.B. UYeprtunckumii, B.O. OHHUIIYKTIH
FBUIBIMH TI€AarOrUKajblK CHOCKTEpIHIE Tal-
JTaHFaH.

bakputayapl yHBIMAACTBIPYIBIH KEKe-
JICHTeH OJICTeMENIK Macesenepl KaiblHaa

M.P. JIsBoB, H.H. Csernosckuii, A.Il. ITpI-
kano, T.JI. Koran xoHe T.0. TCOPHUSIBIK Tal-
nay ’Kacara.

OchbUIapablH HEri3iHIe Kapasbll OThIp-
FaH MeJaroruKajblK MOCEICHIH TCOPHUSIIBIK ac-
MEKTiCi JKETKUTIKTI JopeKeae 3epTTeNreH Jen
KOPBITBIHABI  IIbIFapyFa Oojaabl, ceOebi
"ecenke amy", "Oakpuiay”, "Oaramaymnl’ yii-
BIMJIACTBIPYBIH MOHI, ONapiblH OKYy-TopOue
mporeciHaeri  Kei3MeTi, (Gopmanapel  MeH
TOCUIIep1 aHBIKTAJIFaH.

Bakpiiay — keH keyiemMae Oip HOpCeEHI
TEKCcepy JlereH MarbIHaHbl Outnipeni. bakpuiay
OKBITY MPOILECIHAEC CTYACHTTEPIIH OKYy ape-
KeTiHe 0acIIbUIBIK JKacay KbI3METIH aTKapabl,
OJapJbIH TBOPYECTBOJBIK KYIII MEH Ka-
OUIETIHIH JaMybIHA BIKIIAJ €TeIl.

Baranay — OKBITYIBIH Kypamiaac OeJiri
KOHE KOPBITBIHIBIIAY caThickl. baramay, Oip
HOpCEHIH JIeHTeifiH, camnachlH, Jopexecin Oen-
rimey. OHBI OUTIM aNyIIBIHBIH OKY - TaHBIM
OpEKETIHIE KapacThIPCAK OKBITY IPOIECIHIH
MIHJICTTEPIH OKYIIBLIAPIbIH KaHIal Topexee
MEHTepyi, JaibIHABIK JCHIeHl MEH IaMybIH,
OuLTiMACpiHIH camachblH, OUIIK TIeH JaFabl
KOJIEMIH aHBIKTAWTBHIH KypaJl.

Keneci kezexre OimiM, OUTIK jKOHE Iar-
JIBIHBI OaKpLIay JkKoHEe Oarajiay KbI3METiHE TOK-
Tagambi3. OJ HEri3iHeH YII JKaKThl CHUIATTA
Oompin Kenmeni: OuTiM Oepy, TopOueney koHe
JAMBITY.

Bakpinayapiy Ou1iM Oepy KbI3METI HeTi-
3IHIE CTYACHTTEp >KaHa OuTIMIepai KaObuI-
naiapl, OypblH ajnFaH OUTIMIEPIH TOJIBIK-
TBIPHBIMN, KETUIAIpim, Oenriai Oip kyiere ken-
Tipeni.

TopOuenik KpI3METi OKYIIbUTAPAbI KYH-
el TypZe XYMBbIC icTeyre yipereni. baxpi-
JIAyJIbIH HOTHMIKECIHIE OJIap KYHICTIKTI ca-
Oakka y30ell naibIHIaNaAbl, KayarmKepIILTiK
ce3imJiepi apTaibl.

JlaMBITy KbI3METIHIH MaHBI3bI COJ, OKY-
meUlap 3 OeTiHIIe OKYy TarchlpMallapbiH
OpBIHIAayJa JKaHa OuTiMIepal KaObLIIalIbI,
KOPBITBIHABI Kacalpl, OasHIamamap o3ip-
newini, xabapiaamanap xacanapl.

BaranaynbiH ma KpI3METi yIII Tomnka 0e-
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JiHeal: XabapnaymbuiblK (HHGOPMUPYOLIHE),
OackapymsIblK  (YIpaBisIONINE), TopOMe-
JCYUILTiK (BOCIHTHIBAIOIIIE).

Bipiami Ton e3 anjpHa: Oenriyien Kor-
bLIbIK (pukcupyromast), 6araapaaymist (opu-
SHTUPYIOIAs), OaKpUIayIsl (KOHTPOIYIOIIAs)
Oonbin Keneni. By TONTBIH KbI3METI OLTiM,
OUTIK JKoHE HarabIHBI Oaranayiabl, apOip Oa-
FaHBIH KOPCET-KIIITepi MEeH eeM/iepine My-
FalliM MEH OKYIIBUIAPIBIH apka cyieyl >kar-
naiiplHAa ICKE acabl.

ExiHmm Tom: yibIMIAaCThIPYIIBLIBIK (Op-
TaHU3YIoMIas), perTeynriaik (peryaupyromas),
JQIICT TY3€TYHILTK (KOoppek-Tupyolas) 60-
nein keneni. OChl TONTHI XKY3€re achIpy.bIH
KaXXeTTl mapThl Oarajgarbl KepiHIC TeK KaHa
OKBITYJIaFbl KOJI JKETKI3UINeH HOTHXKCHIH MOJI-
niepi FaHa emec, COHBIMEH Oipre carachlH Oe-
T'UTEHTIH KOPCETKIII.

YIUIHIOI  TOM:  KaJbIITaCTBIPYIIBUIBIK
(bopmupyrolas), AaMBITYIIBUIBIK (pa3BHBatO-
as), BIHTAJAHABIPYIIBUIBIK (CTUMYIHPYFO-
1asy) OOJBIN Kelemi. BYJI TONTHIH KBI3METiHIH
HOTHOKEN OOJNYBIHBIH KeMii, 0ara OKBITYIbIH
HOTH)KECIH HaKThI OeliHenel Outye.

Bakpuiay Typuepi:

I. JKuHanmaTblH aKmapaTTBIH Ma3MYHBI
MEH KeJieMiHe Kapai

1. Kemenni (xyiieni)

2. TaKpIPBITHIK,

TakpIpbINTHIK ~ OakbUIay JKYpri3yeri
Heri3ri OarbITTap:

a) GamanapaelH OLTIM ay KYKBIFBIHBIH
KY3€re achlpbUIybl, CTYICHTTEp KOHTHHICH-
TiHIH CaKTaJIyhl;

) CTYIEHTTEpIiH AaMy jkoHe OiimM amy
JIGHreil, OuriM, OUIK, JaFJbpUIapBIHBIH ca-
MacHl,

0) OKy IIPOIIECiHIH CaIacH;

B) Oananap/bIH JICHCAYIBIFbI MEH (H3H-
KaJIbIK JIaMy JICHICHi;

r) TOpOMeEIiK JCHIreii jKOHe TopOHe Ky-
MBICBIHBIH JEHIEM];

1) OKy OarmapiiaMachIHbIH, OHBIH ITpaK-
TUKAJIBIK OOJIIMIHIH OPBIHAAIYHI;

€) OKY OPHBIHBIH HETi3ri MiHIETTepiHiH
OpbIHIQTYy Oapbichl MeH Oackapy IIeIIiM-
JepiHiH XKY3ere achbIpbUTYHbI;

) HEri3ri JKOHE «HETI3ri eMec» IoH-
JEPIH OKBITBLIY JKaFaalbl, CTYACHTTEPAIH Oi-
JIiM, OUTIK JaFapliapblHa KaKETTI <OKOHICY»,
KOppeKnus. YJrepMey WIUTKTI OonapipMmay
TypaJIsl;

3) MyFaTiMIepaiH FHUIBIMU-IiCTEMETIK
3€pPTTEY JKYMBICTAPHI;

M) Ky)KaTTap/blH KYprisiiyi;

K) OKy-MaTepHalIslK 0a3achIHBIH JKaf-
naiiel, eHOEKTI Kopray MEH TEXHHKa Kayil-
Ci3Iiri epexenepiniy cakTatysl.

II. bakpuTaHATBIH, 3epTTENETIH 00BEKTI-
JIEpJIH TYpi MEH CaHbIHA Kapai:

1. XKeke Oakpuiay

2. TontsIK (CBIHBINTHIK - TANAAY, KOPHI-
TBIHJBUIAY; TOHAIK Taljay, KOPBITHIHIBLIAY;
Mpo0IeMaNbIK Tajaay, KOPBITHIHIBLIAY)

3. ®poHTaNBaBI OAKBLIAY.

II1. XKexke (mepconainnai) OakpLIay — jKe-
Ke OarnapiaMa OOMbIHIIA Oip MYFaTiM JKYMBbI-
Chl OAKBUIAHBIIN, JKEKE€ KOPBITBIHIBI - Tajaay
JKacaapl.

IV. TonthiK OakpLIay — IEeAarorTapabiH
OipeiHFali TOObIHA Oip Oarmapiiama OOWBIHILA
KYprizinerid, Oip KOPBITBIHIAB - Taujgay
kacanaTelH Oakputlay Typi. OHBIH Makcathbl -
MYFaTIMIEPIiH OChl TOOBIHBIH >KYMBIC JKaF-
JMafiblH  Tanmamn, OHAAFbl opOip MyFaliMHIH
JKEKe IC - 9pPEeKeT ePeKIICIIriH aHbIKTay OOJIBII
TaObUIA b

TonTelk 6aKbUIAY TYpPIEPI:

1. CeIHBINTHIK Taay — KOPBITHIHIBLIAY
- Oip cCHIHBIITA HEMece COM Mapauienye
KYMBIC JKYPTi3eTiH OapiiblK MOH MyFaliMepi
MEH CBIHBIN JKETEKINICIHIH YMBICHI TEKCE-
pureni.

2. [Tonpik Tangay - KOPBITBIHIBLIAY Ke-
3iHEe JKEKe MOH HeMece COJ IMKIAEri IToH-

Jep/li  OKBITATBIH MYFANIMACPIIH KYMBICHI
TeKcepiei.

3. IlpoGmemansik Taigay — KOPBI-
TBHIH/IBLIAY.

Byn nmpobiiema GoibIHINA 3EpPTTEY KYP-
Ti3iI JKYpreH MyFalimMziep TOOBIHBIH KYMBICHI
TeKcepiei.

V. Kemenai Oakputay (kyiiemi 6a-
KbLIay)

Byn Gakpuiay — Oip MyFajgiMHIH KYMBIC
XKYHECiHIH TONBIK ayKbIMbIHA, Oip TOm My-
FaJliM HEMece MEKeMeeri OaplbIK MyFalliM
KYMBICBIHA JKaH-)KaKThl KYpri3uierin baxpl-
nay.

Kemenni Tekcepy ke3iHue cabak KOHC-
MEKTTICIHEeH OacTan cabakka KaThICy, OaKbLIay
KYMBICTapbIH a1y apKbUIbL, CTYACHTTEPIiH
OutiM, OUTIK JCHIreiiHe IeHiH TeKkcepuie.
Kemrenni Tekcepy 10-20 kyH apalbiFbiHIa ©T-
Ki3l1enl.
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VI. Eckepry Gaxpinay — Genriii 6ip cy-
pakka HeMece IeJaroruKabIK MiHACTTep i
Hmemyre MyFaaiMAepIiH Ha3apblH ayaapy
YILIiH XYPTi3UIeTiH TeKcepy Typi.

VII. Herisri Oakpliay — €H Heri3ri Ke-
3€H, OJ1 OUTIM Oepy MEKEMECIHIH Herisri MiH-
JETTEpiHIH OpbIHAANY OapbICBIH aWKBIHIAY
YIIiH, OKy-TopOWe TMpOoleCiHiH >Kallbl MeH
OHBIH HOTW)KEJEPIH aHBIKTay MaKCaThIHIA
xyprizineni. bakpuiay kanracel — Keneci Ka-
ObUIIaHFaH OacKapy MICHIIMIHIH OPBIHIATYBIH
aHBIKTayFa OarbITTaFaH OaKbLUIay.

VIII. Kocnapnsl Oakpulay —OKy oOp-
HBIHBIH KYMBIC JKOCITAPBIHBIH HETI3IHIC JKYp-
risureni.

IX. Ulyrein, sxenen Oakpuiay — OKy Op-
HbIHa OOJIFaH IIYFbUT Olp JKarjaiira Oaiina-
HBICTHI.

JKorapbigarel — aTajgFaH — Macelenepai
memyre Kapaes XKaypiMOait AMaHTYpYIIBI-
HBIH JKyWeciHae skacamraH «OKBITYIbIH YII
OJIIIIEM/II IICTEMEITIK JKYHeCi TEXHOJOTUsAChI»
KeIl KOMETIH THTI3yIe.

¥prareIMBI3IbIH 1apacaThl,MOJACHUETTI
ne OuTiMal eTin TopOuernen, OOMbIHIA YITTHIK
KOHE a3aMaTThIK HaMBICHI Oap, eliH, >KepiH
CydeTiH, ubanbl Ja WHAOATTHI, KAWBIPBIMIIBI,
WIT)KAHIBl YpHaK eciprimiz kence, OyKin
KOFaMJIBIK ©MIpJIiH ©3€riH jKac YPIaKThIH
OUTiMI MEH TopOMeCiHe OaFbITTaybIMbI3 KEPEK.
OckeleH yprakThl OHiK MaKcaTTapra )KeTeney,
03 OoibIHIA OYKUI aaaM3aTThIK KYHIIBLIBIK-
Tapabl )KMHAKTaFaH, 63 OMIpPiHE ©31 0aCIIBLIBIK
JKacar, ©3iH-631 JaMBbITaThIH TYJIFaHbI TOp-
Oueney — OyriHri OinmiM Oepy MekemenepiHiH
Heriari Mingeri. Ocbl MIHJETTI iCKe achpy
TETIrl ycTa3gap KaybIMbIHA OailjIaHBICTHI.
Ickep, >xaHara *aHbl KYMap, Y3[IKCi3 13JEHIC
YCTiHAEri MyFajiM FaHa OKYIIBbIFa camalibl
Oirim Oepe amamel. HoTmkeni anngelH ana
00JDKANTBIH, COJT HOTHXKETe JKETY JKOJIBIHIA 63
KBI3METIH jx00aiail anaThlH Ieaaror Kaapiap
FaHa KOFaM aJIbIHAAFbl MIHICTTI JKy3ere
aceIpa ajajpbl.

Byriari kyni Kazakcran Pecmy0mnmka-
CBIHBIH OimiM Oepy *y#Heci mporpeccuBTi pe-
¢dopmanar, ajaeMIiK OUTIM KEHICTIriHE eHYIIH
aJIFbl IIAPTTAPBIH Kacam Kejemi. FeuibiM MeH
TEXHUKAHBIH KYH CaHall ecyiHe OaiaHBICTBI
MEaroruka FhUIBIMBIHBIH TCOPHSCHI  MEH
OKBITY Yypaici ne TtyOereini e3repicrepre
yiibipay ycringe. CoraH opail OKbITYIbIH TIa-
paaurMacel e3repii. butiM GepyniH Ma3MyHBI

JKaHAPBIIN, JKaHAIlla Ke3Kapac mahjga OOJIbI.
Ocbirad 0aiyIaHBICTBI OApJIBIK ycTazmap ai-
JBIHIA OKBITYIBIH 9JIIC-TOCUIACPIH YHEMI jKa-
HapThI OTBIPY JKOHE OKBITY TEXHOIOTHS-
JIapbIH MEHrepy, OHBI THIMII KojgaHa Ou1y
MIHJIETTI TYP.

Kasipri TaHma oKy OpBIHAAapbIHIA
IYHUEXKY3UTIK ToxipuOenepie ©31H aKraraH
OKBITY TEXHOJOTHMSUIApBIMEH KaTap Kasak-
CTaHJBIK IEAaror - FhUIBIMAAPABIH Ja TeXHO-
JIOTHSUTaphl OCJICEHII TYpAE KOJIIAHBIN XKYP.
ConnlH image npodeccop XK.A. KapaeBToiH
«OKBITYJBIH YIIONIIEMIIK SMICTEMETIK XKYH-
eci» MearoruKaiblK TEXHOIOTHACEIH 63 TIXKI-
pudeMe KOJIIaHbII KYPMIH.

En OipiHmi adtapbiM, OYJ1 TEXHOJIOTHS
OKBITY YP/IICiH/I€ KMBIHIIBIIBIK TYIBIPHII KYP-
reH Keibip mocernenepi THIMII IIemyre Ke-
Mekreceni. Conpai-ak Oy TEXHOJOTHUSHBIH
KeMeriMeH OiliM aNyIIbIHHBIH ajFaH Ouli-
MIHIH THSHAKTBUIBIFBIH OaKbLIalm, 3€pPTTEyre
aliTapibIKTail epexmenikTepi oap.

byn texHonorusana napanan ’KoHe TOI-
THIK OKBITY (hopMamapbl HEri3ri OOIbIN TaObI-
nazpl. TONTHIK OKBITYABIH HEri3ri MakcaThl —
OKYIIBIIAp/bI IIaFBIH TONTAFBI OipIecKeH Ky-
MbICKa TapTy. KacuerTi sxkarnaiiibl OKyIIbLIap
0ip — OipiHeH KeMek cypail anajpl, OpTaK MiH-
nerrepai memeni 1.0. [apaman okeiTy TYpi
OKYIIIbIFa KeHOip TarcelpManapra TepeHiHEH
TOKTaJlyFa MYMKIHIIK Oepeni, e3iHiH Ae, MY-
FaJIIMHIH JI€ aJJbIHJa TaIllChIpMayapabl OpbIH-
Jlay HOTHIKECIHE JKayariTel OoNyFa yipereni.

TonThIK XYMBIC, OKYLIBIIAPMEH JKaJIIIbI
Tajaaayabl KaKET eTeTiH HeMece JKaHa YFbIM-
Jap Heri3iHje TaKbIPhIKa OalIaHBICTHI KaHa-
JBIKTap amryra ((popmynanapasl KOphiTy) Oa-
FBITTAJIFAH MBICAJIIAP/Ibl OPBIHIAY aPKbUIbI ITi-
KipJiepiH, TYCIHIKTepiH opTtara camaisl. JKy-
MBICTBIH MYHJal Typli OKYIIbUIAPABIH €3
OWBbIH, TYCIHFeH YFBIMIApIbl Kajail KaObLI-
JMaFaHbIH oOpTara allblll aWTyFa KaOuier-
TLTIKTEp1 apTybIHA 30p YJCCIH TYFBI3a bl

AN JeHTeHIiK TarchlpMaaapbsl OpbIH-
Jay apKbUIbl OKYIIIBI MaTepHaJIbl Kanaid MEH-
repreHi, KaHAai OJKbUIBIKTaphl 0ap €KEeHIH
©31 J¢ TyciHemi. ATajaMBIIl TEXHOJIOTHUSHbI
KOJIlaHy OaphIChIHIA OKYyIIbLIapra YII JCH-
TeHJIIK TarchipMaiap YChIHbLIAIbI.

1-umi peHredt (penmpoayKTHBTIK) — CTaH-
JNapTTBIH ©H a3 KAKETTI KeJieMiH KaMTHIbI,
Oyl TamcelpMajap JalblH aJIrOPUTMICD ap-
KBUIBI OPBIHAAJIa IbI.
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2-mi pexredt (amropurtimaik) — 1-mi
JIeHrell TarchlpMalapblH TEPEHETII OJIAP.IbIH
HOTHKEJICPIHIH ceOem-caigapblH  HaKThLIak-
TBIH TarcelpMaap.

3- mii geHreil (3BPUCTHKAIBIK) — 2-Tiri
JCHIEHIIH  HOTHXKEIEPiHiH OachlH  KOCHIII,
KaIlbUIayFa, KOPBITHIHABI MIBIFApyFa apHa-
FaH TarceipMaap.

JleHrell TancelpManapbiH OapiiblK OKY-
IIBIHBIH  OIpIHINI JCHIekaeH OacTam OpbIH-
naysl Tanan erineni. CoHa TOM OKYIIBUTIAPHI
(kabinerTi - KabLIETCi3) AEreH KIKTeyre ChIpT
ke30eH OemninOei, AeHrelITiK TarchpManap/Isl
Oiprinmen opbiHAay OapbickiHga (imiki capa-
JIacy apKpUIbl), JKETKEH JeHreiiepine cokec
e3/1epi TaOMFU >KOJIMEH TONTACAJbl, OJapIbIH
OUTIM camachlHBIH KOPCETKIITepi OOWBIHIIA
THICTI OarachIH ajlajibl.

JleHrelunik TarnceipMaiap OpblHAay OKY-
HmBUIAp apachlHga OuTiM 09ceKenecTirin Ka-
JBIIITACTBIPAIBL.

CabakreiH KopeITeIHABUIAY (O#f  TOIN-
ray). Okymbulap HEeHi MEHrepji, HeHi MeH-
repy KublHFa COKThL. OCBI cypakrap TeHi-
perinme o Oemicy. OKYyIIBI KYMBICTAPBIH
Oaranay. baranay anibiK Typ/e skacaabl.

By TexHONOTHUsSMEH >KYMBIC KYPri3y
OacapbplHIa OKBITYIIBIFA TOMEHJEriAeH MiH-
JETTep KYKTEIei:

* OKBITYIbI TEXHOJOTUSUIIBIK HeTi3/1e Yid-
BIMJIACTBIPY

* Op cabaKKka OKBITYIIBIHBIH I3/ICHIC
JKYMBICTAPBIH JKYPrizy

» OKymbUTIapra e31H/IK i37IeHIC KYMBIC-
TapbIH YHABIMAACTHIPY

e OKylIbUTApABIH OKYy-TaHBIMIBIK iC-
OpEKeTiH Jep Ke3iHAe TeKcepil OTBIPY, TY-
3eTyJep, baranay

* bimimMai Tekcepy jkoHe Oaranay TeXHO-
JIOTHS HETi31He KYPri3y

* Op OKYIIbIFa MOHUTOPHHT JKacay

«AWTYIIBI aKpUIABI OoJica, THIHIAY-
IIBICEI aHa Oonalbl» AereHiaer, co3iMIl KO-
pBITa Keie, cabakTapbiMa jKaHa TEXHOIOTHUS
9/lic — TaCUIIEpiH KOJIaHY/bIH MbIHAJal TH-
iMJT1 JKaKTaphl 0ap eKeHIHE KO3 JKETKI3IiM:

* OKYIIBIHBIH OKYyFa JIETeH BIHTACHI ap-
Tapbl,

* Op OKYIIBIHBIH KeKe KaOl1eTi alKpIH-
Janaisl;

* YiurepiMmi Hamap OKyHIbIFa KOHUT 0e-

JIHII, OTapFa KOMEKTeCy MYMKIHJIT Tya/ibl;

* J)Kakchl OKMTBIH OKYILBIHBIH TEPEHIPEK
OLTiM aNyblHa JKaraai Tyaspl;

* Op OKYIIBI ©3JIIrHEH XYMBIC icTeyre
JaFIbIIaHAaIbI;

* Okymbl o3 OutiMiH Oaranail OimyiHe
OarpITTayFa MYMKIHJIIK Oepe/i.

KopbiTa aiiTKaHma, OKYyIIbLIAPIbI IIbI-
FapMaIllbUIBIKKa, 63 OCTIMEH iC-9pEKET eTyre
OaFbITTajIFAH TAlChIpMaap caHbl KeOeHTreH e
FaHa, 63 IIKIpiH aiiTa aJaThiH, OHbI JSJICICH
OureTiH, emipre JereH 63iHAIK Ke3Kapachl
KaJIBINITACKaH, YHEMI I3JIeHIC YCTiHae Oona-
TBhIH, KOFaM JIaMybIHa YJIeC KOca ajaThIH, )KaH-
JKAKTBI JKETUINeH Oonamak, 0ocexere KadiaerTi
MaMaH OKUIJCepiH HalbIHIal aJaMbl3.

MaremaTtuka apHaiibl OimiM Oepy ToHI
FaHa €MeC, COHBIMEH KaTap CTYICHTTEpIIH
JIOTHKAJIBIK, MHTEIUICKTYaJIIBIK Okiay KaoOmer-
TEpiH IIBIHAAM TYCETiH, JTYHHETAHBIMBIH Ke-
HeWTeTiH OipieH-0ip MbBIKTBI Kypad. OKky-
mbUIapra OUTIMII THSHAKTBI MEHIEPTY, HH-
TEUIEKTYaJI[bl KacTapbl TopOHeney opoip
MOH MYFaliMiHIH MIHJETI Jiecek Karele-
CHelMi3.

Bbinim Oepy MekemelnepiHiH —alijplHa
KOiiFaH OacThl MIHIETTEpi OKylIbUIapra Oipi
canaibl OuTiM Oepy. An OLTIM camachIHBIH
KepcerKimi OUTiM amylmbuIap/IblH OpBbIHAaFaH
0aKbLIay KYMBICTAPBIHBIH HOTHXKECI.
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VK 51

KJIACCHUKAJIBIK TEHCI3AIKTEPIE KOJIJAHATBIH ECEIITEP
KaiiparoBa M.K., Anbies O./1.

Kazakcran PecnyOmukachiablH —«biniM
Typaib» 3aHbiHAA <«bigiM Oepy Ky#eciHiH
0acThl MakcaThl — YITTHIK JKOHE aJaM3aTThIK
MOJCHU KYHIBUIBIKTApP HEri3iHAE JKEKE TyJI-
FaHBIH KaJIbINTaCyblHA KAKETTI JKaFai xkacai
OTBIPBIN, OHBIH IIBFAPMAIIBUIBIK KaOlIeTiH
JIaMBITy» Jen aram, kepceriuireH. OcCbIFaH
opail MeKTen MyFaJIiMIEpiHIH aliablHIa OKY-
IbIFa OUTIM—OLTIK JaraplUIapblH MIrepiln KaHa
KoiiMaill, KaObUIIAybIH, OWJIAybIH, KHSUIBIH,
ce3imMJiepiH, epik-KirepiH, SFHU OKYIIBIHBI
KaH-KaKThl JambITy MiHgerrepi typ. Con
ceOenTi oNlap/blH IIBIFAPMAIIbUIBIK KaOlIeTiH
JaMBITY YJIKEH MaHbI3fa ne. MareMaTHKaHbl
OKBITYJa IIOKIPTTEPMAi, CTYACHTTEPJI IIOHTE
KBI3BIKTBIPY, JIOTMKAJBIK OMJIAybIH JaMBITY,
TaHy, I3JICHy OpEKEeTTepiH KalbITaCThIPyAa
KOJITaHBLIATBIH TOCUTAEpAIH Oipi — cTaH-
JIapTThl eMec ecenTepii IbFapTy. MyHnai
ecenTep/i HblFapTy kebiHe cabakTaH ThIC ya-
KBITTa KOCHIMIIIA TarceipManap Oepy apKbLIbl
HeMmece (akyJbTaTHBTIK cabakTapja OpbIHIa-
JIATBIHBI O,

Keifiinri xpiapsl okymbuiapasl ¥bT-
Ke Jaspiayra keOipek Hazap OeJIeTIHIIKTEH,
o/IETTE OJIapAbl CTaHAAPTTHIK, TpadaperTik
ecenTepAi IIbFapyMmeH mekTedai. EcenTin
MIapThIHA TEPEeH YHIIIM, KeTKUTIKTI TalKblIay
Kacamai, alJIbIHFbI ecerTepre yKcac Ienryre
Teipbicaibl.  Oif-epiciHiH  aypeic  OarbITTa
JaMBII JKETUTyl YINIH 9J0€TT€ CTaHIapTThI
eMec ecenTepii Imerryre Oaysibll, KaOuleTiH
KETUIIIPY KaKeT, COH/Ia FaHa MaTeMaTHKaJIbIK
MOJICHHET] apThIIl, JIOTHKACKIHBIH JaMyblHa OH
ocep eTeTiHiHe endip KyMOHIMI3 )KOK.

Makanaga KUBIHABIFBI >KOFaphl JIope-
XKeJleri HeMece CTaHIapTThl eMec ecenTepre
KJIACCHUKAJBIK TEHCI3IIKTEpAl KOJIJIAHBII dp
TYpJi ecenTep/i MIbIFapy Ke3iHjae Kana mai-
najiaHyra OOJaTBIHBIH KOPCETETIH 9JIC TACLI-
Jiepii YehiHaMbI3. JKaTThIFynapasiy Oipranaiisl
Oackaa >koiIMeH (MbICa YIIiH TYbIHIbUIAPbIH
3epTT€y AapKbUIbI) MICHIUICTIHIH  OlIeMis,
JereHMeH OI3/1iH MaKcaThIMbI3 YKOFapfrbl aHa-
JIU3 anrapaThlH KojIjaHOai ma TaMalia Ieri-
JeTiHiHe ko3 kerkizy. On ymiH anasiMeH

KJIACCHUKAJBIK TEHCI3MIKTEePIiH TYXKbIPbIM/Ia-
MajapblH KENTIPill, 3JEMEHTApJbIK MaTe-
MaTHKAaHBIH KaichIOip ecenTepiHiH MIbIFaphl-
JybIHA KOJJIAaHYJIaphIH KOPCETEMI3.

1. Komwm rencizmiri. " &, 3 O(i :]71)

OepisiciH, OHJIa
1

"n32b =(a +a,+..+a )3 vaa,.a_,
n

(on cammapaslH apu(METUKAIBIK  OPTACHI
OJIap/IbIH  TEOMETPHSIIBIK OpTAachlHAH  KiIli
6ommaiiner). Termik TaHOACH

Abl,

OpBIHIaJIa-

erep a =a,=..=a,,an

1
a =a,a, =— (a > 0), Jien ecenTecek, OHAa
a

a+ls o
a
2. Komm-ByHsIKOBCKHT TEHCI3IIT1.
EBxing JKa3BIKTBIFBIHIA

U (%, X X0 WV (Y0 Yo reens Vi)

BEKTOpJIapbl OepiireH >karjaiga oJap.IbIH
CKaJISIPJIBIK KeOeUTIHIC
UV)=xy, + %Y, +ot XYy, .
MOIYJIbICPI

U=+t xd V=4 yr +tyy

TEHCI3IKTEPIMEH aHBIKTAJIAThIHBI OSTI, OYJI
xarmaiina Komm-byHsakoBCkuid TEHCI3AIr

(Y + ot X, Y0 ) £ (€ b5 y2 +. y2)

Hemece 1/‘U Vv ’ £ |U| W|

TYpiHJI€ JKa3bUIaThIHBI OeNTiNi.
Katpmacrapma TEHIIK
OpBIHJIBI, €rep BEKTOpJap KOJUIMHEap

v--v)

TaHOacel

oouica, SIFHU

$I TRl 10)x =ly, K=Ln

Enpi ocel TeHCI3MIKTEPIIH 9pTYPIIl JKaT-
THIFyJIapPFa KOJIJaHYJIaphIH KapacThIpatbIK,.

|. Tenaeynepai memyre KOJaaaHbUTYHI.

Lwican. +/5(x2 +2yz) +/6(y? + 2xz) + /522 + 2xy) = 4(x + y + 2)
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Hlemyi: Temenneri exi BekTopasl ancak. U (\/X2 +2yz, \/y2 +2xz + \/22 + 2xy),
KOHE V(\/g;\/g;\/g)’ OHJIa

UIP =x2+y?+ 22 +2xy+2xz+2yz=(x+y+2)* P [U|=x+y+2zV|=/5+6+5=4,

Cransp KeGeiTiHic (U;v) = /5(x? + yz) + /6(y? + 2xz) + |/5(2% + 2xy)

OonraHAbIKTaH, OEpUIreH  TEHICY (U;V):|UHV| Typre €Henmi, SAFHU U--e

$I T RPU=IVP JZ2+2xy =+/5l ,4/y?+2xz =/6] ,/Z2+2xy =+/5X P

X>+2yz _y*+2xz _ 7° +2xy
5 6 5
b x*-2z*= 2y(x- Z) Oynan X=2 gemece x+z=2y KaTbIHACTaPbIH aJ1aMbI3:

X*+2yz=7"+2xyb

OCBbl MIpOIIOpIUAIaH

x> +2xy _ y* +2x°

E X=zb
a) Erep 5

P 4x*-12xy+5y* =0b yzéx KOHE
y = 2X.

0) Erep X+z=2y oouica, MIPOIIOPIUSHBIH AJIFAIIKBI eKeyiHEH
6[x2 +2y(2y - X)J = 5[y2 +2x(2y - X)J P 16x° - 32xy +19y* =0,  maiima  Goxram
OIpTeKTeC TEHACYAIH AMCKPUMUHAHTHI TEPiC CaH OONFaHIBIKTaH TEK KaHa HOJIIK IerriMi oap,
x=y=0, omma 2=0,

. . . . ®2 0
Er conplHma Oepiired TeHAEyAiH MIemiMaepi OOIbII (;C;EC; c5 (C;2C; C), (0;0;0),
e (%]
MYHJIaFbl ¢ — K3 KEJIreH epiKTi caH, COHFBI MICIIIM/II c=0 JIeT YUFaphIl ajFaiikblIapbiHaH
aJlyFa HaKThl OOJIATBIHBIH KepeMi3. TeHaeyiH IemimMIepl MeKCi3 dKUbIH €KEH, KaJllbl OHJIal
Oomysbl 1a, OONIMaybl J1a MyMKiH.

KayaGui: oG é c:c2 (c:2¢;¢), (0:0,0),
é o

2mbican. X2 - X+2=2%2x-1
. .1 . _6l 6
lemyi: Temneynin X3 — mowgepinge marbiHackl Oap, srun D = z—;¥ = Bepinren
2 & g
TeHACYAlH OH karbiHa Komm  TeHCI3AIri (n:4 VIOiH)  KOJJaHCaK, OHja

+1+1+2x-
24/2x- 1= 2i/1><l><l><(2x- 1) £ 21 ! 14 2x-1 = X+1. Omnaii 6osca Gepinren TeHaCyIEH

x?- x+2£x+1b (x-1?£0p (x-1)°=0p x=1, (x=11 D).
Tenneyre anapein Koicak x=1 OHBI KaHAFaTTaH IBIPATHIHBIH KOPEMI3.
Kaya6sr: X=1
3 mercan. X 1+Xx +\/ﬁ = ZW

lemryi: a(x;l), b(\/l+ X,~/3- X) BEKTOPJIAPBIH EHTI3il, CKalsp KeOeHTiHmic (a’ b)

(@b)=x/Irx +¥3 %, A=V 14 =[2

TaOaMbIK. Tenmeynin conm »arbl OOJBII
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(a; b), aJl OH >Karsl |al %d KOOCHUTIH/ICI EeKeHIH KepeMi3, OHJa OepiIreH TeHICY (a; b) = |a| %d

TypiHe eHeni, onaa Komu-ByHskoBckuii TeHCI3MIrHEH a xone b BEKTOPJIAPBIHBIH KOJUTHHEAP

eKeHiH Kepemi3, a-- b, com cebenri coliKeC KOOpAMHATAIAPBI IPOIOPLUMOHAN, SFHHU

X 1
= XV3- X =4/ x+1b X*-3x*+x+1=0b (x- 1)(x*- 2x-1)=0b
T = 3= (x- 1) )

P x =1x,,=1% \/E,X =1- \/E - Oergme memim, cebebi XV3- X =4/x+1 OPHETIHIH COJ

JKarbl TEpiC , aj OH JKarbIHBIH MOHI Tepic Ooya anmMaiiael. EH COHBIHAA X =1 Xy :1+\/§
aJlaMbl3.
KayaOer: X =Lx, :1+\/§.
4 4 _
4 mpIcan. 2xT+2y" =4xy- 1
Ilemryi: Komm Ttencismirimen 2x*+2y*3 2,/2x* Ry* =4x’y® amame. Onpa
: 2.2 2 1 1
Oepinren  Termeymen 4xy- 13 4x°y° b (2xy- 1) £0. Byuan xy:— y—2—
X

1 1 1
Bepiiren TeHaeyre amapsin Koiicak 2X* + — = 4X*— - 1 Hemece 2x4 + — =1 xt=z

8x 2X 8x
ner Oenriney EHTI3eHiK. 2z + 8— =1,
z
1 2
1622 - 8z+1=0b (4z- 1 =0b 2=1p x=1p =1p )(12:i£;
4 4 2 ’ 2
1 1. +2 42 &/2 20
= =—Xx—==x——. EH COHbIHAAa OcpiuIreH TEHACYI ——;——1 OKOoHe
het o, 22 2 P Y éz 2 5
@ 2 -.20
——,——— I Luemimzepi 60mbin TabbUIATHIHBIH KOPEMI3.
2 2 5
22 V29 @ 2 - 28
KayaOnr: —,— —
22,62 2,

Il. AnreOpanbik TeHACYJIep KYHECIH IIeny.

ix+ty+z=1
SMbICalL | 1
X2+y?+z° ==
t 3

Mlemyi: U (X; y; Z) KOHE e(];];l) BEKTOPJIAPbIH CHTi3CeK, oHma X+Yy+Z= (U ;e);

|U| = w/X2 + y2 +7° ,|d = \/5 aJaMbI3, OHJA JKYHEHIH EKIHIII TeHIeyi |U |2 = |e|i2 HEeMece

|U|>H: TypiHe eHeni, omaii Goica (U;e)=|U|>H=1 (exi U xone € BexropnapsiHbIH
U--e

CKaJIIp KOOEHTIHIICI oappIH MOIY/IbIAPBIHBIH KOOEHTIH/IICIHE TEH) U erep ' CoIl

ceberrri U sxome € BEKTOpJIAphIHBIH Colikec KoopaunaTtamapsl npomopuuonan, 3l | R
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1 1
x=l A y=l z=l Abp | ==b x=y=z==.
3 3

Bepinren  kyileHiH miemriMi  OOJBIT  yII — eJIIEMAI  €BKIWJ  KCEHICTIriHAEri

aél. 116
(;— — ——HYKTeCI TaOBLIATHIHBIH KepeMi3. EHII coit skyieneri TeHACYNEePAiH FeOMETPUSIIBIK

&3'3'3g
MarbIHAChIHA TOKTATAMbIK;
- OipiHmn TeHaey — opOip OChTEH Y3BIHIABIFBI Olpre TeH KeCiHAiHI Oachlll ©TETIH
Ka3bIKTHIK (KEHICTIKTE CHMILIEKC Maiiaa Oomaabl — MUpaMuia);

- eKIHIII TEHIEeY — LIEHTPI O(O’O’ 0) 0ac HYKTe/E JKaTKaH paguychl I = ——= TeH cdepaHbl

NE;

Oumipesi, OHIA JKyie ochl cepaMeH >Ka3bIKTHIKTBIH JKaHACY HYKTECIHIH KOOpAMHATAajaphbl,
cebe6i P - HYKTECIHIH 0ac HYKTelIeH apa KalllbIKThIFbI PaInyCKa TEH.

XKayabpr: X=Yy = Z:%

| x*+y*t+z* =1
6 mbIcan. |
X2 +y®+227° =7
Mlemyi: U (X ;y 4 ) JKOHE V(],'];Z) BEKTOPJIAPBIH CHTI3EHIK, OHIa ONapabIH CKajsIp
KebeiTinaici (U ;V) =x*+ y2 +27% = \/7, an MOyJIbIEPi
|U| =x*+ y“ +z* :l,[\/| = \/E,\/E < \/7 b |U|W| < (U ;V)- Kommm-ByHsakoBckuii
TEHCI3/IrHEeH oj1aii 00Jybl MYMKIH €MeC, SFHU JKYHe YisleciMIIi emMec.
XKayaOsr: A,
I1l. ®yHKIMSHBIH €H YJIKeH, eH Killli MoHJepiH Taly.

1 1
7 mbican. Y = \/ E - COS2X + E + C0S2X (YHKIMSCBIHBIH €H YJIKSH MOHIH aHBIKTaNbIK,

. . @1 1 0
lemyi: Temenmeri aé\/ = - COS2X; \/ —4+C0S2XT IKoHe b(],'l) BEKTOPJIAPbIH
2 2 P
KapacThIpCcaK, OJIapIbIH CKaJsip KeOeHTIHaIC MEH MOJYJIbJIEPiH AHBIKTAII,

|a| \/—— COSZX+;+COSZX 1, |b| V1+1= \/E Komm — ByHSKOBCKHI TEHCI3OIriHEH

(a;b):g/%- 0052x+\/%+c052x§ (ab)£]d 44 P \/% cost+\/%+0052x£\/§

KaTbhIHACKI LIBIFAALI, Oail Obonca Yiax = eKeHIH kepemi3. O MoH I U KaOBbLIAAMIbI, erep

a--bb \/é cost:\/%+cossz cos2x=0p 2x:%+kp,
x=P +kP «i z.
4 2’

Yinax =V 2

ae’L 1
8 mbIcan. Yy =¢— +
ex 2x 1 4x- 3g

KiIlIi MOHIH aHBIKTAUBIK.

XKayaOsr:

9(7x 4 (YHKIMSCBHIHBIH x> 0,75 OOJIFAHIAFEl €H
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[Herryi. a+a,+a;?3 :§131 xa, XA, Ko TEHCI3IrIHIE
1 1 1

n=3a ==-,a, = ,a, = Jier WFapanbIK x>0,75p ,a,,a, >0),

=l 2T BT 3 yurap ( 8,,8,,a, )
7x- 4=x+(2x- 1)+ (4x- 3):i+i+i

a a &
Tarb! na Kowmwu Tencizairin i +i + i 33 i 1 ><i P ompga 6epinren ¢pyHKIus
a a g \a, &, &
TeMeHz[eri;[eﬁ OaramaHajbl.
1 1
y= gé. 9(7 ae1+ + >{x+(2x 1)+4x 3]3
ex 2x- 1 4x - ex 2x-1 4x-

1
éx 2x-1 4x- 3g

333\/£_X—X———3W) 9p ymln_

erep X =2X- 1=4x- 3, sram X=1.

XKayaOsr: Yoin =9
3

. X
9 mpican, X>0 MOHJIEpiHE Y = — +—

Ex kimn Mol U KaObUIHANIbL,

(YHKIUSCBIHBIH €H Killli MOHIH aHBIKTaHbIK,

. 3 2. ... o . - e
[Herryi: a+b3 2Jab TEHCI3MIriH maiiaasanamer3, TeHIiK Tanbacer U , erep a—b.

27
3
ConsiMeH :X_+E 32 _XE 22_5_
y 3
27 X 27 x° 3 3
x=318

Oonazpl, IFHA
4
3

Eckepry. CtaHaapTThl [ICIICH IIEIIiJI-
MEHUTIH ecenTepe >KayanTapbl aKbIpjibl He-
Mece IIeKCi3 )KHbIH 0Oosia OepeTiHiH Kepemis.
Byn kacuer TeHci3mikTepae ne Oona OepeTiH
KYOBUIBIC, SFHU O€Nri Ci3AepAiH CaHbl apTHIK
Ooica Ia. Meican YIIIiH,
py- 2p +2arcs n(x2 + y)3 0 vyulH >kayaOsbl

Kayabbl: Y, =

(0;1) Gomapt na, an
X .

1- tgp—+arccos(x+|sm y|)£0 yiia
(l pn), Nl Z Tabsuiasl.

CoHBIMEH, ecenTi IIenry MbIFapMa-

IIBUIBIK KBI3MET TYPi, aJl MIeHIMIi 131ey Ta-
KBIPJIBIKTBIH Tporiecci. JKoHe e ochl Keple
MaHBI3ABICEI 9P TYpJdi IIbIFAPY JKOJAAPBIH
Taby Oonbin TaObuiaZbl. OHBI 131€y Ke3iHme
TAHBIMIBIK, KBI3BIFYIIBUIBIK — KaJBIITACAIbI,
IIBIFAPMAIIIBUIBIK KaOLIeT JaMHJIbI, 3epTTe-
rimTik Kabuter maiga Oomaabl. Bipak oChI-
JJApMEH KaTap €CeMTI MIelly Ke3iHaeri e31HIiK
EpPEeKIIEIIKTep OCBl dp TYpJi IIENIy OoJjja-

©_1

27 x?

Ex kimi monre 4 Ke3igae ue

3

pBIHAH HEFYPJIBIM KapamaibiM, palriOHaJIbI
JKOHE OHTAMNIAaChIH TaHIayFa MYMKIHIIK Oe-
peni. YJriaeH aybITKY, IMIaPTTapblH HAKTHLIBI

capanTaMachkl OHBI INEMIyJeri COTTI KO
0OJIBII TaObLIa kL.
OchlHgail ecenTepii MaTeMaTUKAJIBIK

yitipmene, ¢axynbTaTHBTIK cabakTapia, COH-
naii-aK KOpPBITBIHABI — KaiiTanay cabakTapbiH-
Jla KapacThIpy apKbUIbl CTAHAAPT €MeC TEH-
JIeyJlepAl JOCTYypil eMec OMIiCTEpPMEH  IIIbI-
Fapyra, COHbIMEH Oipre craHaapT eMec TeH-
JeyJepal IICHIyaiH op TypJi JKoHE IaCTYpJi
eMec oJicTepiH i3/ieyre OKYIIbLIappl Oayiu-
MBI3.
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VJIK51:1

UCTHUHBI 1 UJIJTIO3UU MATEMATHUYECKOI'O MBILIJIEHUA
JlobGacros I'.B.

He Tombko B co3HanumM OOBIBATENIS Ma-
TeMaTU4ecKass Hayka BBbI3bIBA€T MYIJIMBO-
HEYBEPEHHBIN MHTEpEC ¢ MUPOKUM Huieiidhom
MHUCTHUYECKUNA «HMHTYULIHI», HO M cama Mare-
MaTHKa B CBOEH MCTOPHYECKOM CynbOe Bcerma
NpecTaBajia B COBEPLUICHHO Pa3WYHbIX TOJ-
KOBAHMIX CBOMX COOCTBEHHEIX OCHOBaHMii. Ee
0COOBIi CTaTyC, CBS3aHHBIN, HAI0 OyMaTh, C
€€ MPEIMETHBIM IMOJEM, OTJIWYaId B CBOMX
KJIaCCU(PUKAIUAX HE TOJIBKO YYEHbIE, HO U
OpraHU3aToOpbl HAYKW: OHA HE MOMNAaJaeT HU B
pa3psii eCTECTBEHHBIX, HU B Pa3psij OOIIECT-
BEHHBIX Hayk. B Hell Mepemruics o0pas BoO-
IUIOIIEHHOTO YMa, CKOHCTPYMPOBAHHBIA ca-
MMM 3THUM YMOM Ha OCHOBE JII HEKMX OHTOJIO-
TUYECKUX JIONYUIEHUWA WM Ha OCHOBE ampu-
OpHOM CTPYKTypbl camoro yma. [loromy naxe
BOIIPOC, YE€M 3aHMUMAEeTCsi MaTeMarTHhka, y ca-
MOT'0 MaTeMaTHKa HE MMEET JOCTaTOYHO OIl-
peIEeneHHOro OTBETA.

YTo-TO moXoXkee Ha YCIOBHOCTh IIax-
MaTHOH WTPBI, B KOTOPOW TOXE BUAAT OOHA-
pY)XKEHHE TallH yMCTBEHHOU AesrenbHocTy. Ho
€CJIM B IlIaXMaTaX yCJIOBHOCTb ITPaBUJI — BElllb
OYCBHJIHAS, TO MAaTEMaTHKa B CBOEH camoped-
nekcun (B ¢uiaocopun MateMaTHKH) BEKaMH
MBITAETCS HAWTH OCHOBAHHUSA CBOMX COOCTBEH-
HBIX nevicTBuii. OHa BUAMT 00YCIOBICHHOCTh
BCEX, Ka3ajJoch Obl, YCIOBHBIX (OpM CBOEH
paboThl W UIIET pa3peIIeHUs STOH MPOOIEMbI
TO B HEKUX «OHTOJIOTMYECKUX» UHTYULIHSX, TO
B paccylouHbIX (opMaiu3Max, TO B KOHCT-
PYKTUBHCTCKUX CIIOCOOHOCTSX CaMOro 4Yejio-
BEUECKOTo pa3dyma. B cBoux mpaBwiax Iiax-
MaTHas Wrpa 3aMKHyTa W 3JIEMEHTapHa IS
ocBoeHud. I1o ee HeMyIpeHoll TOruKe U omnpe-
JICTICHHOCTH KOHCYHOM IIeIN CTaBATCS 3aJadyu
U pa3pelaroTcs B KXKAbIA pa3 U3MEHSIOUUX-
Cs YCIIOBHUSX Ha IIAXMAaTHOM JOCKE.

B maremaTmke, kKak M Ha IIaXMaTHOH
JIOCKE, ONPENENIEHHOCTh 3aJ]a4 TOYKE€ BO3HUKa-
€T MO0 XOJy JABMXKEHUS K KOHeuHoW uenu. Ho
TOJILKO BOT C 3TOI KOHEYHOH 1I€JILI0 BO3HUKA-
eT HEeSICHOCTh. 100 HEMOHATHO: €ClIi 3TO Hay-
Ka, a He Wrpa, TO KaKyl0 UCTUHY OHa HIIET,
YTO M3y4daeT oHa? MM ke OHA, KaK CUMTAIOT
HEKOTOpbIE, TOJIBKO CO3JaeT MpaBuia, Mo Ko-
TOPHIM BCAKHE MPOYME HAYKH BOCCO3JIAI0T

MPOCTPAHCTBO M BpeMsi OOBCKTUBHBIX SBIIC-
HUH UX npenMeTrHoW obnactu? YToObl 1o OT-
HOIIICHUSM KOJHYECTBCHHBIX XapaKTEPUCTUK
ONpE/IeTSITh KavyeCTBEHHBIC CBOWCTBA HCCIIe-
nyeMbIX 00bekTOB? Mim, emie Oomblie, mpo-
CTO pa3pabaThiBalOT YHUBEPCAIBHBIA SI3BIK
Hayku? B TakoM 00pase oHa JIETKO ¥ MBICIIHT-
Csl Kak Hekas «crenuduyeckas» JOruKa, 9eM
Kak pa3 Oynro Obl 1 OOHApyKHBaeT CBOIO HC-
MOJTHEHHOCTh YMOM.

C npyroil CTOpOHBI, BOSHHKHOBEHUE U
pa3BUTHE JIOTHKH KaK HAyKd O MBbIIUICHUH,
BBITIONTHSIONICH METOMOJIOTHYECKYI0 pOIlb B
MO3HAHUM, KaK Obl €CTECTBEHHO NMPHUBOJIHT €e,
JIOTUKY, K MaTeMmaThueckod ¢opme. Hembss
CKa3aTh, YTO anredpa JIOTHKH OTOXECTBIISCT-
Csl C JIOTUKOW anreOphl, HO TPEAMETHAs COOT-
HECEHHOCTh MAaTEeMaTHKH M MaTeMaTHYeCKON
JOTHKH HE TOJBbKO HE MPOSICHSETCS, a BCe
OoJbliie CTAaHOBHUTCSA (PUIOCOPCKO - METOO-
JIOTHYECKO# MPpoOIIeMOii.

[Ipobnema OTHOIICHUSI TIOHSATHHA MaTe-
MaTUKA K OOBEKTUBHOH JEMCTBUTEILHOCTH
€CTh SIBHO TpobiemMa puaocodcekasi, U oHa ak-
TyaJu3Upyercs W OCTaercs IepPMaHEHTHO-
aKTyaJbHOW JI0 TeX MOop, MoKa MaTeMaThde-
CKO€ MBILUICHHE COXPAHSET CBOM MBICIISLIUI
xapaktep. [loaTomy npobiiema 3ta BIpacTaer
HE TPocTo U3 PHI0cO(HCKOro IFOOONBITCTBRA, a
Kak 1po0iieMa, UMEIoIasi MPaKTHIeCKoe 3Ha-
4yeHue, nOO0 MaTeMaTHKa M B CaMOM Jielie 00-
HapyXuBaer cebs Kak 0co00e TEopeTHIecKoe
CPE/ICTBO BO BCEX BUJAX HE TONBKO HAYYHOH,
HO W TPAKTHYECKOH AeATeIbHOCTH. JTO, KO-
HEYHO, ellle pa3 Kak Obl yKa3plBaeT HA YHH-
BEPCATIBHOCTD €€ «IOTUKU», €€ «SI3BIKa».

Kant ordernuBO mokasai, 4to 3a ¢op-
MaJIbHBIMH  (POpPMAMU  <IIIKOJIBHOW JIOTHKH»
(Toit camoii TOTHKH, KOTOpas BBIPOIUIIACH Ce-
TOMHS B MAaTEMaTHUYECKYI0) Jexar (HOpMBI,
obnaatoniue BCEOOIHOCTRIO H HE00X0IUMO-
CTBI0O W oO0ecIieunBalolie peallbHbIC CBSI3U
MBICITUTEIBHBIX (JIOTHYECKHX) OMpenesieHnH, -
kateropuu. MHaue roBops, IEHCTBUTEIBHOE
MBIIJICHNE, MOCTUTAIOIIee MPEIMET, OCYyIIle-
CTBIISIETCS COBEPICHHO HMHAYe, HEXKEIU Kak
3TO JAEN0 MPEACTaBISICT TPaAULIUOHHAS (Gop-
MaJibHas JIoruKa. MareMaTuka K€ B CBOEH
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peanbHOi paboTe BIOJHE CO3HATEIBHO OpH-
SHTUPYETCSl Ha 3Ty BHEIIHIOW (OpPMY MBbIII-
nenns (GopManbHyIO JIOTHKY) ¥ OojIee YeTKo,
4yeM Kakasi-u0o Apyras Hayka 3Ty GopMy HC-
MMOJIB3YET U MOTOMY paHbIIC BCETO HaTaJIKU-
BaeTCs Ha HEOOXOAMMOCTh PEQIIEKCHUU CIIOCO-
00B cBOEro COOCTBEHHOTO JBHXKCHHUS. OJTa
pednekcust BBITATHBACT W KOHCTUTYHPYET
pa3iuyuHbIe OCHOBaHMs pabOThl MaTeMaTHye-
CKOT'O yMa, pa3yMeercsl, BOCXOSIINE K pas-
JUYHBIM  (UIocoCKUM KOHIenmsaM. Dop-
MHPYIOTCSL Pa3IUYHbIC «METOIO0IOIHYCCKUE»
MO3UIMH, OOBSICHSIONINE U OJHOBPEMEHHO
HaIrpaBJIAIOMIYMEC MBINIJICHUC MAaTEMAaTUKN (I/IH'
TYUIIMOHU3M, JIOTHIIN3M, (POPMAIIU3M).

Ho 310, KOHEUHO Xe, yxe dunocodus.
Ho ¢dwunocodus cama, komasich B CBOUX OCHO-
BaHUAX, HAXOAUT UX pPa3JINYHBIMHU. I/I, KOHCU-
HO K€, MaTEMAaTUYCCKHUEC YMbI NPEANIOUNTAIOT
Cpelu HUX, 3TUX (PUIOCOPCKUX MPHUHIUIIOB,
T€, KOTOpPBLIC UM 6J'II/I)Ke — II0 CXeMaTu3MaM
npo(heCCHOHAIBHOTO MBIIUICHUS. U 10 37pa-
BOMY CMBICTY OOBIICHHOW >KHM3HH. Benb 1o
OOJIBLIIOMY-TO CYETy M TpaaulUOHHAs (op-
MallbHasi JIOTMKa BBIPOCIA M OCBOWJIA ITOT,
OOBIJICHHBIH, OIBIT. B 3TOM OTHOIICHUU (POp-
MallbHas JIOTHKa — Cyry0o O3MIIUpUYecKas
Hayka: QopManbHbie (OpMBI MBIIUICHUS a0-
CTparupoBaHbl OT O6BIZICHHOI‘O COoACpKaHuA
YyBCTBEHHBIX BEIEH. DTO 0OCTOSATENBCTBO
MOKHO 00OCHOBaTh, U (hOpMajbHO - JIOTHYE-
cKas HayKa 9To JIeNaer, - MpaBja, 3a paMKaMu
colepkaHusl CBoed Teopuu. Tak xe U mare-
MaTHKa WIIET CBOM OCHOBaHUS M CBOKO OIpe-
JICTICHHOCTh TaM, TJIe OHa Y)K€ He eCTh COOCT-
BEHHO MaTeMaTHKa, a CKOpee TO, YTO Ha3bIBa-
0T MeTaMaTeMaTHKON, (uiIocopuei MaTema-
TUKH, MeToonorueii ee. OOOCHOBaHME CBOUX
COOCTBEHHBIX Hayal He SBJISETCS ee coOCT-
BCHHBIM JICJIOM, M 3aHHMACTCS ITUM [eJIOM
OHA TorJa, KOrja y Hee B CBOMX JieIax IOsIB-
asifotest mpoOsiembl. [IpaBma, Hamo CKasath,
4ro Takue — Qunocodpckre — npodiemMbl BO3-
HUKAIOT B JII000H Hayke, MOCKOJBbKY JitoOas
HayKa eCTh JIMIIb OCOOBIH CIIOCOO MOHUMAaHHUS
0C000M OOBEKTUBHOM HEHCTBUTEIBLHOCTH, H
3ajaya OOOCHOBAHHMS CBOMX MOHUMAFOIINX
¢dbopM, OTHOHICHHS HX K OOBEKTHBHO-
peasbHOMY MpEIMETy — 3TO HEyCTpaHuMast
npo0JieMa, MOCKOJIbKY HEMOCPEACTBEHHO CBSI-
3aHa C UCTUHHOCTHIO caMoil Hayku. U, cneno-
BaTCJIIbHO, UCTHUHHOCTHIO TOI'O CY6'LCKTI/IBHOI‘O
o0pa3a (3HaHUs), KOTOPbI OHA (opMHpYET.

D710, KOHEUYHO, OaHAJBHBINM, HO JIIOOOMBITHBIN
(dakT: HUKakas Hayka He OOBICHSET CBOHX
JIBHOKYIIIMX Havall, OHU OOBSACHSIOTCS 3a €¢
paMKamu, cama JXe OHa - JIMIIb HCCIEIyeT
CBOM MpeaMET.

Ho mo6onbITHO, 4TO BECh ATOT HCCie-
IOYIOIIMH ee MyTh Kak OBl JIGKHT MEXAY Tpo-
OneMoil ee JBIKYIIMX CHJI M IpoOieMol ee
npeaMera. Tam U TaMm HET AJISI HEE OTYETJIM-
BOW SICHOCTH, a TJIe 3Ta SICHOCTh BO3HHUKAET,
TaM M BOIMPOCHI 3TH OTNajarT. M TeM cambiM
HayKa BBIPOXKIAETCsl U3 MOUCKOBO - HCCIEIO-
BaTENbCKOH JIEATENILHOCTH B TEXHOJIOTHYE-
CKHI TIpollecc — C aHOHUMHBIM aBTOPOM U 0e3
MBICITH O TIpeAMeTe. B ycioBusix pasiencHus
Tpyna (B TaHHOM Cliydae Hay4yHOro) — 3TO Kak
Obl  ©CTSCTBEHHBIH MpOIECC, COMMAIBHO-
O0IIECTBEHHBIH 10 CBOEMY CYIIECTBY U C IIU-
POKHM BEEpOM CBOMX HEraTUBHBIX IOCIEICT-
Buii. TexHomoruuecku orpaboraHHbIe (OPMBI
BHYTPH HayKH BOIUIOIIAIOTCS BO BHEIIHE-
MpeAMETHBIE ¥  COIHalbHO-TIEarornieckre
TEXHOJIOTHH, - U B 3TOM (B ONpeneneHHBIX
OOIIIECTBEHHBIX YCIOBHSAX) BHAAT CMBICI M
Ha3HaYCHHE HAYKH.

JloObIThIC HAYKOHM U €10 ke 00e3THYeH-
HbIC UCTUHBI BOILJIOIIAIOTCS B JKU3Hb. B 3TOM
BUJUTCS €€ TpaKTHIecKast MPOAYKTHBHOCTb, H
¢unocodus HayKu BBIBOJUT OTCIOJIA BHEIIHHE
NPUYMHBI ee, Haykd, pa3BuTusi. Otpaboran-
HBIC K€ B HAYKE «TEXHOJOTHYECKHE (OPMBI»
KaK BOIUIOIICHHBIE WCTUHBI CTAHOBATCS YC-
TOWYMBBIMH  (OpMaMH  JIBHOKCHHSI 3HAHUS,
olepanusIiMA ¥ JCHCTBHAMH, CHPSATABIIUMH B
ce0e CMBICIIOBYIO CTOPOHY H CBOE TIPOUCXOXK-
nenne. CeromHsi OHH YXOAAT B KOMITBIOTEP-
HbIC TEXHOJOI'MH, B OCOOBIH O00BEKTUBHPO-
BaHHBI MHUp, 2 BHYTPH YEIOBEYECKOW CyOb-
EKTHBHOCTH, B TICHXOJIOTHH JINYHOCTH, - B JI0-
paccyoYHbIe W TpeapaccyAodHbie (POpMBI.
HcnonHeHHOCTh 4eTIOBEYEeCKOH MICUXUKU ITH-
MU (opMaMy MOPOXKIAET MMOTOM HUIEH( BTO-
PUYHBIX TPEIPACCYAKOB W TICEBIONpPOOIEM
Kak BHYTPH HAyKd, TaK U B OOBIICHHOM CO3-
HaHud. HeyIMBUTENBHO TIOATOMY, UTO BHYTPH
MaTeMaTHKH TPOPACTAIONINe CXEMaTH3MBI,
cpocirecss ¢ (OpMaTbHO-TOTHYECKONH METO-
JIOJIOTUEH W 37paBbIM CMBICIIOM OOBIJIEHHOTO
CO3HaHHMS, 3aJal0T el HeMaao (GrIocopCKUx
npoOieM, HEPEIKO YBOJSIIUX B MUCTUKY. OT
nudaroperiieB 10 cero IHS o0Cyxmaercs,
HampuMmep, mpobieMa dYuclia — OJHOrO U3
(dyHIaMEHTaTbHBIX TOHSATHH MAaTEeMATHUECKOMH
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HaYKH.

EcrecTBeHHO, YTO 3TH «TEXHOJOTHYE-
ckue GOpMbI» HAYKH CTAHOBSITCS H OCHOBHBIM
cojiepkaHUeM Tmporecca obpaszoBanus. U, x
COXKaJICHUIO, HE TOJBKO CO/IepKaHHeM, HO U
(dbopMmoii caMol Teaarornyeckoi JesTenbHO-
cru. W OeccMbicnuiia  BOCITPOM3BOIUTCS.
«lIIxonmpHas cucreMa, - paccKasbiBaeT 3HaMe-
HUTBIA QU3NK, - TPUHYKIACT YYUTEIbHHUILY, Y
KOTOpO MMeeTCsl XOpoIasi ujaesi Hacuer TOoro,
KaK Hay4uTh JICTEH YNTaTh, JENaTh 3TO HHAYE,
a TO M 3aJypvBacT i roJoBy HACTOIBKO, YTO
OcZHATE HAYMHAET Ka3aThCsl, YTO €€ METOJ
COBCEM HE XOpoIll. A MaTh KaKUX-HUOYIb Xy-
JUTaHUCTHIX MaJIbUUIIICK, HAKa3aB X TEM WIIH
WHBIM CIIOCOOOM, MOTOM BCIO JKHU3HB TEp3acT-
Csl YYBCTBOM BHHBI, TIOTOMY YTO <«CIEIIHAaH-
CTBI» BHYIIWJIA €H, YTO OHA MOCTYIHIIA «HE-
npaBuiibHO» (Puuapa ®eiiman. Bbl, KOHEYHO,
myture, muctep @eiiman. M., «KoJlubpu»,
2008. C. 468).

HeyauBuTensHO TO3TOMY, YTO Takas,
(dbopmanbHasi, JOruKa TBOPYECKH - pa3BHBalO-
IIMKACS TPOIIECC Pa3BUTHA MAaTEMaTHKU 00b-
SICHUTHh HE MOXKET. A MOTOMY M HaYUHAIOT UC-
KaTh ee, MaTeMaTHKH, INTyOMHHbIC OCHOBAHHMS,
nangee He OoObsCHseMble. MHTYHUIHS (CyObek-
THUBHO-TICHXOJIOTHYECKOE OCHOBAHHE), KOHCT-
pykis (TBopueckasi CrocoOHOCTh CyOBeKTa),
SMIUPHUYECKU-POpPMalbHas CTPOrOCTh Paccy-
JIOYHOTO MbIIIIeHUs. VI CHOBa — 3TO HE TOJIb-
KO mpo0JieMa MaTeMaTH4eCKOW HayKd, a Hay-
KA BOOOIIEe, B MaTeMaTHKE OHa MPOCTO IMPO-
cTymaeT Hamboliee OTUETIIMBO, HEXKENH, CKa-
’KeM, B OMOJIOTMM WM XWMHH, TAE MpeaMeT
MOXeET OBITh TIOCTaBJICH B peajibHBIC DKCIIe-
pUMEHTallbHBIE YCIIOBHS. B MaTeMaTuke e,
KaK, BIpoueM, U B (puiiocoduu, MpeaMeTHOoe
COZIep’)KaHUE TaK TMPOCTO M YYBCTBEHHO-
HATJISTHO HE DKCIUMImpyercs. M Henmerko
VIOBHTh OaHaJbHYIO UCTHHY, YTO 3TO COMEP-
KaHUE TMOPOKIAeTcs (BBIABIACTCSA) B TpeE-
METHO-TIpe00pa30BaTeIbHON  JEITEIbHOCTH
yenoBeka. Tak e, Kak mpenMer OMOJIOTHU H
xumud. Kak mro6ast mpenmMeTHoCTb.

Onnako He Jro0ast MPEeAMETHOCTD CTOJb
OYEBHUJIHA KAaK HAJIUYHOE OBITHE OOBIIEHHOU
*u3Hu. Ho 10008 BBIXOH 3a paMKH OOBIJCH-
HOTrO OBITHA KaK pa3 IMpeqroliaraeT BXOXKe-
HUE BO BHYTPEHHEE, CKPBITOC H HEOUEBUIHOE,
COJIEp’)KaHUE ITOr0 CaMOro OOBIACHHOTO OBbI-
THSI, pa3BOpAYMBaHKE €TI0 COACPKAHUS B CMBI-
CIIOBOE TI0JIE CO3HAHUSI, KOTOPOE NCTOPHUIECKH

npeaMerHo auddepeHupyer ceds u TeM ca-
MBIM KOHCTHTYHpYET pa3inuHbie Hayku. Ka-
XKJasi U3 KOTOPBIX pa3padaThiBacT CBOM METO-
IIbl, CBOU «OIEPallMOHHBIC TEXHOJOTUU» U
HCIBITBIBACT MX Ha MPEAMET MCTUHHOCTH. M,
MOXO)Ke, MaTeMaThKa 3TO Jenaer Hauboiee
TIIATENIFHO, KaK OyATO WMHOI/A Jake Jenas
3TO CBOMM COOCTBEHHBIM IPEIMETOM — TIOTO-
My H CO3/1aeT WUITFO3HIO JIOTHYECKHX «HCCIIe-
JoBaHUM». TOYHOCTH ATOW HAyKU 3aBUAYIOT
Bce M, Oeps ee TOYHOCTh 32 HOPMY, HAUMHAIOT
JIeTTUTh HAYKH 110 3TOMY TIPU3HAKY.

Ecnmu wWcXomuTh W3 TONOXKEHHS, YTO
CO3HAaHHME OTPakaeT, BOCIPOU3BOIMT OBITHE,
TO TPUAETCS MPU3HATH U HAIMYHE 32 MaTeMa-
THUKOW, KaK U ¢uinocodueH, crnennhuaeckoro
O00BEKTUBHOTO COJICPXKAHHMS, JIAXKE E€CIIH OHO
HE JIaHO YyBCTBEHHBIM o0Opazom. OjHako B
COCTaBE MAaTEMAaTHUKH CYIIECTBYET MpEACTaB-
JIEHWe, YTO MaTeMaTthdeckas (opMa MbIILIe-
HUS TTOPOXKIIAETCSl €10 Camolo, YTO 3a Mpee-
JIaMH €€ HUYEro He JIOKUT, YTO MOTJIO0 OBl BBI-
CTYIHTh €€ OCHOBAHUEM U TIPEIMETOM.

[No3umust HAyKH - STO MOHATH BEllb U3
ee COOCTBEHHOW TPHUPOIBI U Pa3BEPHYTh 3Ty
MpUPOLY Yepe3 IBUXKeHHe (HopMooOpa3oBa-
HHUA 3TOM Bel. DTO U €CTh TEOPETHUECKOE
3HaHWE BEIlIU, T.C. BBIPAXKEHHE JBIDKCHHS Be-
1 B €e COOCTBEHHOW MPHPOJHON MEPHOCTH,
elle uHave — B (popMax BCEOOIIMX M HEOOXO-
TMMBIX. IMEHHO 3TO U clielyeT Ha3bIBaTh Ha-
YUHBIM 3HaHUEM. SICHO, YTO 3TO 3HAHHE €CTh
3HaHWE WCTHHHOE, T.€. COOTBETCTBYIOIIEE
BCeoOIIel MPUPOJIC BEIIM M CIIOCO0Y MOPOXK-
JICHHSI Ka)KI0H OCOOCHHOM BEIM BHYTPH ATOH
BceoOIiel npuponabl. TONBKO 37eCh BEIlb U
OKa3bIBACTCSl TIOHSATOM, U TOJILKO 3/€Ch Yelo-
BEK MOXKET 3aHATh MMO3MIIMIO 3TOH BEIIH U CO-
TJIACOBBIBATH CBOM JICHCTBHUS B COTJIACHU C €€
J0rukoi. 1TocKOIBKY BEllb CTAHOBUTCS «IIPO-
3padHoON» JUIsi MBIIUICHUS 4YeNoBeKa, I10-
CTONIbKY OHa IPH OMNpENCIEHHBIX HEoOXOau-
MBIX M JIOCTATOYHBIX YCIOBHUSIX «IIPO3pPavHO-
MOJATIMBO» BKIFOUAETCS U B IPAKTUKY €ro.

dunocopuio ke UHTEpECyeT NpUpoja
MoHATHS, (opMa CYOBEKTHBHOW JesTENbHO-
CTH, OOBEKTUBHBIN 3aKOH €€ ABWXEeHUs. Bce
3TO OJTHO U TO ke. Y mpuHImmumansHo 6e3pas-
JUYHO, B KAKOM MaTepuaje s 3TH BEIlU HC-
cienyro. AnekpatHas ke cede dopma duito-
copuu — 3TO ee paboTa ¢ BCEOOLMMH oIpeie-
JICHUSAMH, BBIWICHAEMBIME (OYHINAEMbIMU) U3
cocTaBa OOBEKTUBHOIO KYJIBTYPHO - UCTOpPH-

BectHuk KACY

49



AKTYAJIBHBIE BOITPOCBI MATEMATHUKHU U METOJIUKA ITPEIIOIABAHUS

yeckoro ObITHsS. Tak M B MaTEMaTHKE. e¢ ajie-
KBaTHas cebe hopma IBUKEHUS OCYIIECTBIIS-
eTCs TOJBKO B YMCTHIX aOCTPAKIUAIX, BhIpada-
THIBAEMBIX HCTOPUYECKH, B HCCICIOBAHHUU
YUCTBIX (JOPM KOJIMYECTBEHHBIX, IPOCTPAHCT-
BEHHO-BPEMCHHBIX OTHOIICHMIA, HE OTArO-
IICHHBIX TPY30M YYBCTBEHHOCTH. DTO 00CTOS-
TEJIBCTBO U CO3JAC€T MHOTHE MJUTIO3UH B CO3-
HaHUM CaMOW MaTeMaTUKH, MO0 YyBCTBCH-
HOCTb, IPEIMETHO-00bEKTHBHOE COACPIKAHHE
MPEICTACT B HEM TaJIeKO HE SIBHBIM 00pa3oM.

Teopernueckass popma Hayku BOOOIIE
SIBJIICTCST MaJIOJIOCTYITHOM OOBIICHHOMY CO3-
HaHUIO, OHO TPeOYyeT YyBCTBEHHOM HATJISIHO-
CTH M HaIJIAHON JIOCTOBEPHOCTH — M TEM Ca-
MBIM TOJIBKO MPEIYyBCTBYET CyTh, HO HE IO-
Humaer ee. Ho 3a ka0l BEUIbIO JIEKUT €€
CYIIHOCTh, OHA JaHa BEIbIO, HO €I XKE U
ckpbiTa. OHa TOPOXKIACT BEIIb M YIPABISICT
Bembto. [IpenuyBcTBHE ATOM CUTyallMU JaHO
KKJIOMY CO3HaHHIO. Pa3bsiCHUTH 3Ty cuUTya-
nuio u obszana ¢uiocodpus. Ho B kakoii ke
CHUTyallMd OKa3bIBaeTCA MaTeMaTHKa, Ha-
CTOJIBKO  yTepsiBIlIas  HEMOCPEACTBCHHYIO
CBs3b ¢ neiicTBuTenbHOCTHIO! ? Jlaxke du3suka,
MPOIUTABIIKCH €0, OJHAXK/IBI BAPYT MOYYBCT-
BOBaJja, YTO MOTEpsJia CBOW pealibHbIM Mpen-
MET, MaTepHIo.

MaTeMaTrKa 3aHATa TEM, YTO BBISIBIISCT
YUCThIC, HE3ABUCSIINE HU OT KaKUx 00CTOS-
TEJIBCTB - BKIIIOYAs CHOJIa M ONPEICICHUS CO3-
HATEJIbHOW JESITEIbHOCTH, - IPOCTPAHCTBCH-
HbIe U KonmndecTBeHHbIe hopmbl ObiTHs. Co3-
JaBaeMble €10 00pa3bl U CXEMaTH3MBbI IPO-
CTPAHCTBEHHOMN NIEITEILHOCTH B MX YHUCTO KO-
JINYECTBEHHOM BBIPOKCHUHU MPAKTUKOH Yeso-
BEKa MOTPYyXaroTcs B KYJIBTYPHOE TEIO HUCTO-
pUU — B TOM YHCIE B KyJIbTYpPy CaMoOil MaTe-
MaTukd. M moTromMy maTeMaTuka, Kak, BIIPO-
4yeM, M Jir00as TeopeTHUeckast HayKa, U CyIIe-
CTBYeT KaK HaJWHIWBUIyalbHas (opma, KO-
TOpass — BOIIPEKHM MPEICTABJICHUSAM, CYIIECT-
BYIOIIIMM M BHYTPU CaMOW MaTeMaTH4YECKOH
KYJIBTYPBI, - HE 3aBHCUT I10 XapaKTepy CBOHMX
BCeoOIIe-He0OXOIUMBIX OIpPECeTIeHUH HH OT
YyeoBeKa, HU OT €ro co3HaHus. YenoBeueckoe
CO3HAHHME MOXET JIN0O aJeKBATHO BBIPA3UTh
UX, 100 MCKa3uTh. VM, 4TO caMoe HHTEpECHOE,
B 000MX CIIy4asiX HE BCErJa MOXKET JaTh OTYET
B TOM, B KaKOW IMO3HMIIMM OHO HAXOIUTCS — B
HCTUHE WK 32071y K ICHHUH.

[loroMy ¥ He YAMBHTEIBHO, YTO OHO
4acTo TEpsieTCsl Mepesl BOMPOCOM, YTO OIpe-

JeTsieT MaTeMaTHdeckue GOpMbl, B 4eM U Ka-
KOBa HMX MPHUPOJA, CO3ACT UX MOPOXKIAIOIIAs
CHJIa CO3HAHUS, WM CO3HAHKE JIUIIb BhIpaxa-
€T HeKoe OOBEKTHBHOE COJIepKaHKe, JaHHOE B
MPOCTPAHCTBEHHBIX M KOJIMYECTBEHHBIX (Op-
Max. A cerofHs, Korja u3 MaTeMaTHKH KaK Obl
VIETY4YHMBAIOTCSl MIPOCTPAHCTBEHHBIC —MpPE-
CTaBIICHUSI U TOHATHE KOJIWYECTBA B MaTeMa-
THYECKMX yMaxX IOJy4daeT Takyi TpaHchop-
MaIMIo, YTO B TIpE/Ieiic HCcUe3aeT BMeCTe ¢ 1o-
HATHEM YHCia, yTpaTa 00bEeKTHBHOTO OCHOBA-
HUSl MATEMaTHYECKON HayKU CTaHOBHUTCS (pak-
TOM ee COOCTBEHHOro caMoco3HaHwus. [Iporu-
BOIOJIOKHOCTD 3TOTO TpENCTaBIICHHs, HEoO-
XO/IMMO BBIPACTAIONIAsl B COZHAHUH, 3aKIIIOYC-
Ha B TOM, YTO MaTEeMaTH4YEeCKUE OTHOIICHUS
BBIpAXKAIOT TIIyOOYaiflliie MHPOBBIE CBSI3H,
Jexalme Kak Obl JaXke 3a TpeieinaMyd 3TOTo
caMoro Mupa, HO ero ompenensommue. [Ipen-
CTaBIICHUE 3TO HE TOJIBKO JIOTHUECKH BO3MOXK-
HO, HO M — KaK Jt00as JOrn4eckas BO3MOX-
HOCTb — CITOKOIHO HBET B yMe, HOO MaTeMa-
THueckas ¢popma — 3To gopma, ¢ caMoro Ha-
Yaja OYMINEHHAs OT SMIIMPUYECKOTO COJep-
JKaHWs, OTBJICYCHHAs, aOCTparkpoBaHHAs OT
HEro W MOTOMY KaXKyIiasics ¢ HUM He CBSI3aH-
Hoii. [IpencraBieHne 3TO BOCXOOUT K mua-
ropeiiiiaM, ImojaraBliiM YHCIO B OCHOBAaHHE
MHUpa HMEHHO Ha OCHOBE TOTO (hakTa, 4To M-
MUPUIECKUA MHP TOAYMHSIETCS MaTeMaThyie-
CKHM YHUCIIOBBIM OTHOIICHHUSM. A eclii OBl 3TO
ObLTO HE Tak, 3a4ueM Obl OblIa HY)KHa MaTeMa-
THKA?

Mup «ToguuHseTCS» HayKe, IMOTOMY
YTO B HAyKE BBIPAXXKEH caM MUp. Mup momdu-
HsieTCsl OE3yMHOMY JISHCTBUIO YEIOBEYECTBA —
IIOTOMY 4TO MHUp JAOIIyCKaer 3To aeiicteue. U
HE TOJBKO IMOTOMY, YTO MUPOBBIE (POPMBI MO-
ryT ObITh WM3TIOMaHbl OC3YMHBIM BMEIIATEIb-
CTBOM B MX OBITHE, a IOTOMY, YTO MHP HCIIOJI-
HEH MHOTOpa3Iny¥sl, TOPSAO0K B Xa0C — JIUIIb
MOMEHTHI €ro OBITHS, YACTBIE U CMEIIaHHBIC
(OpMBI — ITUIIIL CITy4aiiHOe OOHAPYKEHHE ero
COOCTBEHHBIX HEOOXOJMMBIX MOMEHTOB.

ITo mMepe yrayOneHHus HAYKH B CTPYKTY-
py MaTepuu OOHapyKHBalOTCS BCE HOBBIC
CBOMCTBA, CBOEW NapaJIOKCaJIbHOCThIO aKTya-
TU3UpyoIpe TpoliieMy TpPOCTpaHCTBA H
BpeMeHH. M TeM caMbIM CTaBsIIHE Mepe]] Ma-
TEMaTHKOW HOBBIC 3amaud. Mukpodusuka,
HaTpuMep, CErogHs JOMyCKaeT HaJIudhe Ta-
KHAX HEOOBIYHBIX CBOMCTB MaTEepUaIbHOTO MH-
pa KaKk MHOrOMEpHOCTh MTPOCTPAHCTBA U 00pa-
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TUMOCTb BPEMCHU. B HUHTEpHIpCTallun SABJIC-
HUI MHKpOMHpA, TpaBaa, CYIIECTBYET U IPY-
rag KpalHOCTb — OTKa3 OT MOHSTUN NpPOCTpaH-
CTBa W BpeMeHH BooOIe. Takue mpencTaie-
HHA, KOHCYHO XK€, CBs3aHBI C MaTeMaTH4iC-
CKUMH XOJaMH HAaYKH.

[Ipobnema oOTHOWIEHHS MaTeMaTHYe-
CKHX IIPOCTPAHCTB» K pealbHOMY POCTpPaH-
CTBY BO3HHKACT U B CBA3HU C BOSHMKHOBCHHEM
TaK Ha3bIBAEMBIX HECBKINJIOBBIX I‘eOMeTpHﬁ.
Kak 3Tu pasnudHbie reoMeTpudeckue o0pasbl
MPOCTPAHCTBA OTHOCATCS K MPOCTPAHCTBY
00BbeKTHBHOIO BHemHero mupa? [lyankape,
Harmpumep, CYUTal, 4YTO BCC MAaTEMAaTUYCCKHUEC
(reomeTprueckue) TPOCTPAHCTBA SIBISIOTCS
paBHOIIpAaBHBIMH, HU OJHO M3 HUX HC UMECT
KaKoro-1m0o MpenMyIIecTBa mepel ApyTruMH.
Bce onm mpeacraBisiror co0oi abcTpaKTHBIC
MOJICNH, CYHIECTBYIOIIHE TOIBKO B CO3HAHHUH.
Bompoca e 00 OTHOIIEHHMH UX K OOBEKTHB-
HOMY MHPY OH Ja)k€ HE CTaBWJI, HO CYUTAal,
YTO TPU ONUCAHUU (PUBNYECKUX SIBIICHUN Ka-
KO€-TO M3 ATHX MAaTEeMaTHYECKUX MMPOCTPAHCTB
Oonee ynobHo, ueMm napyrue. [loatomy Oec-
CMBICJICHHO CIIpalIMBaTh O TOM, KaKoBa Ieo-
METpPHS PEAbHOTO MPOCTPAHCTBA — €BKIMIO-
Ba HJIHW HECBKINIOBA. Ecan s>t reoMeTprun
HCIPOTUBOPCUYHMBLI, 3HAYUT, B MaTCMaTHYC-
CKOM CMBICJIC OHU ITPUEMIICMEIL.

Takue mnpencTaBIeHUsT HUKOUM 00pa-
30M HE BBITEKAIOT HEMOCPEACTBEHHO U3 MaTe-
MAaTHYECCKHUX HOHHTHﬁ, OHH ABHO HOCAT (I)I/UIO'
codcko-MeTonoNornueckuii - xapakrep. Ilo-
OTOMY A€lIaTh BBIBOJ, YTO U 3a J'IIOGBIM Mmarte-
MAaTUYCCKHUM BBIPAXXCHUEM, 3a TEM HWIIN APY-
MM IIOHATUCM MATEMATUKU IIPAMO KU HEIIO-
CPEINCTBEHHO JIGKUT Hekas (usndeckas pe-
aJIbHOCTh, HENb3sS. JTO T'OBOPHT O TOM, YTO
HUHTEpHpCTalad MaTEMAaTHYCCKUX TOI0KEHU I
— JIENI0 HEMpocToe, OHA CBs3aHa C Mpeodpa3o-
BaHMEM BCEro COCTaBa IPECTAaBIICHUI, Ka-
caromuxcsi JTaHHOU cdepbl sIBICHUMA, M, YTO
[JIABHOE, C KCIEPUMEHTAIBHON TPOBEPKOM. B
OJIHOM W3 JOKa3aTelIbCTB OBITHS Oora aeinaer-
CiA 3aKJIIFOYCHHE OT HAaJIM4YUA IIOHATHSA O 60re K
ero cymuiectBoBanuio. OTCYTCTBHE Pa3BHTOM
CIIOCOOHOCTH  JIOTHYECKOH —caMopedIieKCHH
Ja)ke B HAyKe JISTKO TPUBOAUT K Pa3HOTo pojia
OHTOJIOTHYECKUM» BBIBOJAM W3 CIy4ailHO
NPUHATBHIX (MCTUHHOCTh KOTOPBIX HE 00OCHO-
BaHa) CO3HAHHEM BO3MOXKHOCTEH.

KanToBckuit aHanm3 KaTeropwii 4ucTo-
ro pa3zyma rokasaj, 4To MOHSATHS POCTPAHCT-

Ba M BPEMCHU HHKaK HE MOT'YT OBITh BBIBEJIE-
HBl U3 ONBITA U, CIENOBaTeIbHO, MBI HE MO-
KEM 3aKIIOYUTh, YTO OHM IpPHUHAUISKAT ca-
MOH AelcTBUTENbHOCTU. HO OHM CyIIECTBYIOT
B CTPYKTYpE HEIOBEUECKOW CYOBhEKTHBHOCTH
KaK JI0ONBITHBIE ()OPMBI YYBCTBEHHOT'O CO3€EP-
nanus. MHade roBops, MpoCTPaHCTBO U BpeMs
MPHHAIEKAT JHIIb CyObEeKTy MO3HAHUS Kak
ero coOcTBeHHBIE (POPMBI, KOTOPHIMU OH Op-
raHu3yeT pa3HOOOpa3HbIN MaTepHhal, JOCTaB-
JIIEMBIM HaMm opraHamy 4yBcTB. I B camoMm
nene, U3 Kakoro OIbITa BBIBOJSTCS TOHATHSA
MaTeMaTHKH ?

Haykoii, koTopast u3y4aer npocTpaHCT-
BO, €0 CTPOEHHE, CTPYKTYpY, SABISAETCS Teo-
Mmerpus. CoBpeMeHHasi (U3UKa BIIOJIHE JI0-
MyCKaeT, 4YTO B MHKPOMHPE IPOCTPAHCTBO
XapakTepu3yercst crernupuIeckoil METPHKOH
M TOIMOJIOTHEH (T.e. 0c000M pasMEepHOCTHIO H
0COOBIMHM Ka4eCTBEHHBIMH XapaKTEpUCTHKA-
MH). MeTpuyecKkue OTHOIICHUS 3/1eCh MOTYT
MMeTh KayeCTBEHHO WHOW XapakTep, 4eM B
HalIeM oObIYHOM MPOCTPaHCTBE U BpeMeHn. U
B MaTeMaTHKE CYIIECTBYIOT TaKHE <«MaTeMa-
TUYECKHE MPOCTPAHCTBa», B KOTOPBIX OTCYT-
CTBYeT TIIOHATHE paccTosHuA. Takue Tpo-
CTPAHCTBa Ha3bIBAIOT <«HEMETPU3YyEeMbIMH TO-
MOJIOTHYECKUMH  TIpocTpaHcTBaMu».  Ecmu
MPOCTPAHCTBO MHKPOMHpA JIEHCTBUTENHHO
HEMETPHU3YEMO, TO €My OYAYyT MPHUCYIIN TOJb-
KO TOIOJOTHMYECKHE OTHONICHHS, a JroObie
METPHYECKHE OTHOIIEHHST OyayT OTCYTCTBO-
BaTh. DTH OOCTOATENBCTBA HE MOTYT HE Me-
HATh U CTPYKTYypy CaMOH MaTeMaTH4YecKOH
MBICITH.

PanvonansHOoe mNOHMMaHHE MeETpHUe-
CKMX OTHOIIEHHN BO3MOXXHO TOJBKO IPH Ha-
JUYUM  OTNpEAENEeHHBIX JTAJOHOB JJIUHBI U
BpeMeHHU. MHaue ToBOps, €ciau OHU HeHu3Me-
pseMbl, TO OHH W HE JaHBbl PalMOHAIHLHOMY
MBIIICHUIO; (DU3HKA, CKaXKEM, OTKa3bIBACTCS
oT abcomroTHOro mpocrpancrsa HeloToHa Ha
TOM OCHOBAaHMHM, YTO OHO € HHMYEro He Jaer,
OHO HEU3MEepsSIeMO: pallMOHAJBHBIA CMBICI
MIPOCTPAHCTBA MPEACTAET TOIBKO Yepe3 OTHO-
IIEHHUs TPOTSKEHHBIX Tel. B Mukpommupe B
KauecTBe TaKMX 3TAJOHOB CIY)KaT KPUCTAJLIH-
YecKHe pelIeTKH M aToMHbIe KojieOanus. Ho
MpH OYeHb MaNbIX MaclTabax WM MPH OCO-
ObIX (PM3MYECKHX YCIOBUAX (HAmpumep, mpu
CBEPXBBICOKHX TUIOTHOCTSIX MIIM OECKOHEYHBIX
CKOPOCTSIX) 3TH 3TaJlOHBI CYyIIECTBOBATh HE
MOryT. A ecnu Tepsercs Mepa, TO TepsIoT
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CMBICT JUTMHA W TIPOMEXKYTOK BpemeHu. [Ipu
OCCKOHEYHBIX CKOPOCTAX HyJieBas M OecKo-
HEYHAsi CKOPOCTH COBMIAJAIOT, 3/I€Ch HET YHC-
Jla, HET MaciTada OnpeaesieHUs] PacCTOSHH.
To u apyroe 371ech BO3SMOXKHO BBIPA3UTh JIHIIIb
4yepe3 OTHOIICHUS YHEPTeTUYCCKUX BEIHYHH,
a TPOCTPAHCTBO, €r0 TOMOJOTUS M METPHKA,
JIAITHE UHTEPIPETUPYIOTCS Yepe3 dTU BETUYH-
HBI.

[IpocTtpancTBO BemM  OMpeaemnsieTcs
npupojoi camoii Bemd. W ecnu Bemb ObITyeT
B IIPOCTPAHCTBE APYTON BEIIM, TO 3TO 3HAYUT,
YTO e¢ COOCTBEHHAs MPOCTPAHCTBEHHOCTh CO-
BMECTHMAa M COBMEIICHA C IIPOCTPAHCTBEHHO-
CThIO npyroi Bemu. OTCIOa K€ M WIUTIO3UH,
YTO MPOCTPAHCTBO €CTh ITyCTOE BMECTUIIHUIIIC.
A 9TO Takoe OMPENEIEHHOCTh MPOCTPAHCTBA
MPUPOIOH Bem? DTO ONPENEIeHHOCTh €e,
3TOI BEIllM, OTHOLIEHUW C JPYrMMH BELIAMHU
(koopauHanuKu ee ¢ APyruMH Bemmamu). Ho
YUCTOE MPOCTPAHCTBO, M3y4aeMOE T'€OMETPHU-
eil (MaTeMaTHKON) He MMEEeT MHBIX OMpesere-
HUM, KPOME T'€OMETPUUYECKUX, T.€. BBITEKAIO-
IMX M3 €ro BceoOIel nmpupoasl. Maremaru-
Ka, COXpaHss BCEOOIIHOCTh OIpeaeICHUI
YUCTHIX (DOPM MPOCTPAHCTBA U BpeMeHH (KO-
JIMYECTBA), MIET U HAXOMANUT CIIOCOOBI KOHKpE-
TU3UPOBATh B CBOUX IMOHATHSIX OCOOCHHOCTH
MIPOCTPAHCTBEHHO-BPEMEHHBIX U3MepeHni
1r000# e CTBUTEIBHOCTH.

Huxkakast Belllb He MBICIMMA BHE €€ OT-
HOILIGHUH C APYrUMH BellaMu, a (opMa 3THX
OTHOIIEHUH ¥ €eCTh MPOCTPaHCTBO (ApucTo-
Tenb, JleiOnui). Bpems ke ecth pasnnyaro-
[ee OTHOIIEHHWE BEIM K camMoi cebe, OTHO-
IIICHHE ¢ K CBOMM COOCTBCHHBIM DPa3JIMYCH-
HbIM ¢opmaMm. I — omHOBpEMEHHO — O0OHApy-
J)KEHHE €€ CaMOTOXKISCTBEHHOCTH, MOMEHTA
HEU3MEHIEMOCTH, T.€. BHEBpeMeHHOCTH. MHa-
4e TOBOPSI, TIOKOW BEIIH, €€ CAaMOTOXKIECTBCH-
HOCTb OOHAPYXHBACTCS TOJBKO B YCIOBHUIX €€
COOCTBEHHOI'0O HM3MEHEHMS, CIIEIOBATEILHO,
TOIBKO OTHOCHTENBHO camoii cebst. Iloxoi
MMO3TOMY €CTh CHATHE BPEMEHH, aOCOIIOTHOE
TOXKJICCTBO BEIM caMoil ceOe; BHEBPEMEHHOE
ObITHE BEIM TPENCTACT TONBKO Kak ee IMpo-
CTPaHCTBEHHOE pa3nure, KaK ee MPOCTpaH-
CTBEHHOE ObITHE. B MOMeHTe ee mpocTpaHCT-
BEHHO-BPEMEHHON I1€JIOCTHOCTH M CaMOTOX-
JIECTBEHHOCTU TPOCTPAHCTBO M BPEMs CHH-
MaroTcs. V1 BHOBb BOCIIPOM3BOIATCS B €€ CO0-
CTBECHHOM JIBMIKEHHU.

Bo BceM 3ToM, ofHaKO, €CTh mpodiiema,

uMmeromiast BceoOmmii  xapakrtep. CooTHocs
TEOMETPUYECKUN Iap ¢ HEKOTOPHIM Mapoo0-
pasHbBIM TENOM, s, KaK JIETKO 3aMETHTh, BbI-
CKa3bIBalo nmpotuBopeune. Ho 3To mpotuBope-
qyre Mexay GopMoid, 00pa3oBaHHOM HAYKOM, U
(dhopMoli peasbHOM Beld. 37eCh MPOTUBOIOC-
TaBJieHbl CyObeKT M 00bekT. Beap miap, kak
OBl OH HU OBLI MOHSAT B FEOMETPHUH, €CTh (op-
Ma, TpUHAJIeKAIIas CyObeKTy, — U Kak ero
MPOM3BEIECHNE M KaK Mepa B €ro pykax (yme).
Ho pa3ym TpeOyeT COOTHECTH Belllb, KaK MbI
YK€ 3aMETHIIH, C e€e COOCTBEHHOW BceoOmieH
¢dopmoii. Bozaukaer Borpoc: BBeIECHHAS Hay-
Kol BceoOmas (opma cBsizaHa Kak-TO C Bce-
obrieii hopMoii caMoii Beru?

U stot Bompoc pacmangaercs Ha JBa: KakK
MOJTy4aeT MaTeMaTHKa 3Ty «CBOIO» BCEOOIIYIO
¢dbopmy, Hampumep, TOT ke cambli map? U
CYIIECTBYET JIU B OOBCKTHBHON JCHCTBUTEIb-
HOCTH Y BCEX IIApOIONOOHBIX Bellel eauHast
BceoOmas ¢gopma — kak ¢opma, MpeTeHIyIo-
11as Ha UX MPUPOJLY, Ha SMHOE OCHOBAaHHE?

U normdeckast Hayka, eclii OHA 3TH CBSI-
3H, 9TH MIPOTHBOPEUUS, Pa3peIIuTh HE MOXKET,
MPETeHI0BaTh Ha BCEOOIIHOCTh, 1O OOJIBIIO-
My cyeTy, U He umeer npasa. 6o mano cka-
3aTh, UTO «KaMEHb IIApOOOpa3eH», a TpeOyeT-
csl ellle TI0Ka3aTh, YTO TaKas CBsI3b €CTh, U TO-
Ka3aTh, B Ye€M €¢ MPHUPOJa, W IOKa3aTh, YTO
MoO€ CYXJIEHHE OTPa)KaeT HMEHHO TO, YTO €CTh
B JICHCTBUTEIBHOCTH, a HE BOCHPOU3BOAUT
MOHU K€ COOCTBEHHBIC TIPEICTABICHUS.

dunocodckas Hayka JaBHO TOKazana,
YTO HHU OJJHO TIOJIOKEHUE TEOPETHUECKON Hay-
KA TIPSIMO U HEMOCPEACTBEHHO HE OTpa)kaeT
JEWCTBUTEIBHOCTH, YTO MPSIMOTO COBIIAJICHUS
3/lech HUKOrJa He ObiBaeT. Benp mrobast ymc-
tas ¢dopma, HampuUMep, MaTeMaTH4ECKH-
TeOMETPUYECKUH Map, YeTOBEUECKON Ccrocoo-
HOCTBIO JIOJDKHA OBITh COBMEIIIEHA C pealbHON
SMIIAPHYECKON  (QOPMOH, € IMITUPHUECKUM
COJZICp’)KaHUEM JISWCTBUTENBHOCTH, JIOJDKHA
MO3BOJIUTh YBUJIETh B HEH, B AMIIMPUYECKON
JeWCTBUTEILHOCTH, TO, YTO YyBCTBEHHOE BOC-
NPUATHE HUKAK CXBATUTh HE MOXKET. 3Hast 3Ty
¢dopMy, s M B Belllax y3HAIO €€, U B ITUX Ke
Belax s BH)KY HE COBMELIAIOLIEECS C HEU CO-
JepiKaHue, OTIMYHOE OT Hee M IMPOTHBOIO-
JIO’)KHOE €H.

Bot coBmemaro s map ¢ kaMHeM, MaTe-
MaTHUYECKyI0 (GOpMyITy € KOHKPETHOH mpo-
O6nemoii Moero jgena. TyT MIKOJbHAs MaTeMa-
THKA, Hay4HBIIas MEHs BbIpakaTb YyBCTBEH-
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HbIE COOTHOIICHUS HEKOTOPOH peallbHON CH-
Tyalluu B (hopMynax MaTeMaTH4YeCKOH TEOpUH,
XOTsL OBl YKa3bIBaeT HAlpaBJICHHOCTh MOMX
YCUJIMH, S 3HAI0, YTO JIOJDKEH BBIPA3UTh pe-
albHOCTh OBITHS B aOCTPaKTHBIX JIOIMKO-
MaTeMaTHYECKHX COOTHOIICHHUSAX. A BOT reo-
METPHYECKHIA Iap W IIapornojo0HOe Mpo-
CTpaHCTBEHHOE OBITHE KaMHS — Kakas CBS3b
Mexxny HuMu? CoBeplIeHHO pa3Hble Beru!
I'eomerpuyeckuii map — U3 OTBJICYEHHO-
a0CTpaKTHON HAYKH F€OMETPUHU, KOTOPYIO MO-
Ty 3HaTh, a MOTY Ha Hee IUIIOHYTh, H KaMEHb,
KOTOPBI MHE HY)KEH BO MHOTUX €ro (yHKI[H-
sx. Ho HyxxeH i1 MHe map cam o ceoe? Ilap
caM 1o cebe MHE HY)KEH TOIIbKO KaK Hjeallb-
HOE YCIIOBHE, CYOBEKTHBHOE M OOBEKTHBHOE,
MOEH MPaKTUYECKOW AESTEIbHOCTH Cpeau U
MOCPEACTBOM  OOBEKTHBHO-TEOMETPHYECKIX
dopm.

Pa3Be, omHako, ¢dopma, BO3HHUKIIAs Y
Hac Kak HEOOXOJMMOE YCJIOBHE MBIIIICHHS, -
pa3Be oHa, 3Ta (opma, HE MOXKET MpHHAIJIE-
’KaTbh caMOH CyTH Belld, ObITh ee cOOCTBEH-
HBIM BHYTPEHHHUM ormpeaeneHuem? [TomHuTe,
Kak BCE MBI JIETKO MOBTOPSUIH, YTO J0O0E co-
nepkanue umeer ¢popmy. Tak kaxas ke Qop-
Ma y kamHsI? Bentb 4TOOBI YMHO CYIMThH BElllb,
MHE HaJI0 TO, 4TO SBHUJIOCH B 00pa3e 3Toil Be-
I, ONPEACIUTh Yepe3 ee COOCTBEHHYIO (op-
My. CooTHecTH Belllb ¢ caMoil co0oi, a He ¢
TEM, YTO y MEHs B TolioBe. Tornma u cyXJIeHne
0 Bemy OyzeT BeIpaxarthb ee nmpupoay. Ho rue
Oepercs 3ta ¢dopma? Benp kak OyaTo sICHO,
4T0 abCTparupoBaTh ee B Ka4eCTBE HEKOTOPO-
ro mpu3HaKa, OOIIero psay Belied, HEBO3-
MoxkHO. Her mapa B AEHCTBUTEIBHOCTH, B
JEHCTBUTENBHOCTH HET MPAMON. DTO IMOTOM,
JUIsl ZICTEH B IIIKOJIE U ISl CaMUX ce0sl, YMHBIX
B HAyKe, Mbl HIIEM <IIPUMEPbI B MPHPOIEY.
[ToMHMTE, KaK JAOITO «COOPYKAIN», HE HAlIs
HEMOCPEICTBEHHO B MPHUPOJE, IMpecTaBse-
MbIi  00pa3 mpoctpancTBa JlobaueBckoro?
Benp u kameHb, HanOoliee OKPYTIIBINA, U JIET-
CKHI MSYHK, M Tpouee Mojo0HOe — BCE 3TO
MIKOJIGHBIA YYHUTENb TOJICOBBIBAET B KauecTBE
HATJAIHOM MOJIeIM TEeOMETPUYECKOro Iuiapa.
Ho reomerpuueckuii map Moaenupyercs
TOJIBKO MBIIIICHUEM, depe3 (popMy MOHSTHS,
4yepe3 CHHTE3 MHOT0OOpa3HBIX aOCTpaKTHBIX
ONpE/IeTICHUH B MX JIOTHYECKOH MOCIe0Ba-
TENFHOCTH, BBIpAXKAIONIEH ero, TOro reoMeT-
puueckoro mapa, craHosieHue. 6o u 6e3
BCSIKOI Haykd (T.e. JO IIKOJIBI) 3TOT 00pa3 s

Hecy B JyllIe U YMEIO MM TI0JIb30BaThCs M TO-
TOMY COJIHIIE TIOJJBOXKY IIOJ IIap, a He Imap
noJ| coyHIe. Bee Mepsl 1ocTymHOro MHE OBI-
THUS S HECY B ce0e M 3THMH HIaIbHBIMU (op-
MaMH u3Mepsito Mup. [loToMy-TO 4enoBek u
«ecTh Mepa Bcex Berei» (IIporarop). Ho io-
Oyi0 Mepy Kak CBOIO COOCTBEHHYIO CITOCOO-
HOCTh YEJIOBEKY MPHUXOJUTCS CO3/IaBaTh Ca-
MOMY B CBOCH IIpeoOpa3oBaTeIbHON Mpea-
METHOU JEeATEIbHOCTU. BBIABIASA 31€Ch Mep-
HOCThH CaMOM BEIIH.

Bot TyT M «BO3HHKaeT» MaTeMaTHKa C
reoMeTpueil. A co3/1aB 3TH YyJ0-HAYKH, Yelo-
BEK HAYMHAET JIOMaTh TOJIOBY, OTKYJIa BCE ATO
W 3aueM OHO. Bemb W MepbI-TO Kak OynTo He
TaKue YK CIIOXKHBIE, U MEPSIOT UMH BHEITHHE
BEeIMYMHBI. A Kakol Mepoil H3MepUTh MHE
MO0 uenoBedeckyto nymy? Ho Bemp m Tynma
«1€3yT» C MAaTEMATUKOM. ..

XKenanue nmpencraBUTh 0OBEKT 3a pam-
KaMW CO3HaHUs, HAayKH, TMOYTH E€CTECTBEHHO.
Takoe mpencraBieHHe BO3HHKAeT B paMKax
OOBIJIGHHOTO OIBITa, TPOTHUBOIOJATAIOIIETO
co3HaHMe U ObITHe. MaremMaTHKa, OOBEKTHUB-
Hasi peajbHOCTh JUII KOTOPOH TONBKO Mepe-
IUTCS, W MBITACTCA, BbINaaas B (uiaocouio,
CBSI3aTh CBOM MaTEMaTHYecKHe MpeacTaBe-
HHUSI C pEeUIbHON JEHMCTBUTEIBHOCTHIO — TO JIN
BBIBOJIS OTY PEaIbHOCTh U3 CBOUX MOHSATHH, TO
T 10 MAaTEMATHKHI» MBITAsSCh HAUTH OHTOJO-
TUYECKUE TIPEANOCHIIKM CBOUX nercTtBuid. Ho
TaM U TaM OHa HWIIET WX OTOXKICCTBIICHHS.
Tem caMbIM HulleT 000CHOBAHUS CBOEH MCTHH-
HOCTH.

[IpocrpancTBO — (hopmMa paBHOAYIIHOT'O
COOTHOIICHUS Bellel, ucxoauas Gopma u yc-
JIOBUE WX KOHKPETHOW CBS3M B CO3HAaHUWM.
Co3HaHne — 3TO pasiHueHHE OCOOCHHOTO M
ob1ero, mporuBopedne. OJHOBPEMEHHO 3TO U
dbopmMa OTOXKIECTBICHUS UX. AOCOIIOTHOE
MPOCTPAHCTBO — 3TO YHCTasi opMa TOXKIECT-
Ba, BEIM 3/1eCh JaHBbl CO3HAHUIO (CO3HAHHUE
buKcupyeT BeliM) Kak Oe3pasiu4Hble Ipyr
npyry. CosHanue Qukcupyer paznmuue 0e3-
Pa3UYHBIX JPYT K APYTry BENWYHH, COXPAHSS
¢dbopMy TOXKIECTBA, T.e. BEIUYMHY, IPOCTPaH-
crBo. TouyHee cka3arh, QUKCHpYET HE CO3Ha-
Hue, b0, 4ToObl (PUKCHPOBATH, OHO, CO3HA-
HUE, JOJKHO OBITh, @ OHO €CTh TOJBKO uepe3
¢dopmy paznmuumsi, npotuBopeuns. IloaTomy
pasiuyne J0JHKHO B YeM-TO OOHAPYXKHUThH cedst
no co3Hanus. OHO M OOHapyXuBaercsi - pe-
aJbHBIM JIBHKCHHUEM CaMoro cyObekTa B (op-
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Max ero jaestenbHocTH. OTOXIECTBIICHHE
pa3IMYHOTO B MPOIECCE YEeTOBEUCCKON Jies-
TEIBHOCTH HPUBOANUT K KaTErOPUH KOJIHYECT-
Ba, T.C. K (PUKCAI[UM PSAIOIOI0KCHHOCTH 0€3-
pa3IMYHOTO, H B 3TOM 0€3pa3iuunu TOXKAECT-
BEHHBIX APYT IPYTy BeIlei, - BHE MX KauecT-
BEHHOM OINpEIeIEHHOCTH.

Ho eciu pa3nnyeHHbIC MOMEHTBI OBITHS
MPEICTABJICHBI B ACATEILHOCTH, TO B TOH K€
caMoil JeATeNbHOCTH, B TOM >K€ CaMOM IIpo-
1ecce pa3iiMueHns, MpeacTaBieHa u popMa ux
COOTHOIIICHUS, STUHCTBA M ToXAecTBa. I1ycTh
CaMoro MpocToro, KOIUYECTBEHHO - MaTeMa-
THYECKOT'0, €lle JOCO3HATEIHHOT0, HO YK€ BO
BHEIIHEH YYBCTBEHHOW aKTUBHOCTH TPEN-
craBneHHoro. CaMo CO3HaHHE BBIPACTAaeT U3
3TOr0 TMPOTHUBOpPEUMS HesaTenbHOCTH. Dopma
MBIIIUICHUS TAaUTCA B (DOPMax JESITEIbHOCTH H
€0 Ke, JeATEIbHOCThIO, BHIBOpAUMBACTCS B
CO3HaHHE, KOTOpOE caMO ce0sl CIIOCOOHO Tpe-
BpaTUTh B mpeamer. M JIerko MOHSATH, YTO B
(dopMax 3TOH NESATEIBHOCTH TMPENCTaBIICHA W
¢dbopMa MPOCTPAHCTBEHHOCTH, PSOMOIOKEH-
HOCTH BCEX HEOOXOAMMBIX €€ MOMEHTOB.

[MoaTOMY MPOCTPAHCTBO M KOJIUYECTBO
M BBIPAKAIOTCS KaK (DOPMBI TOKIECCTBEHHBIE.
«[IpoctpaHcTBO, - TOBOPUT I'erensp, - €CTh BO-
00IIle YMCTOE KOINMYECTBO M SIBISIETCS TaKo-
BBIM YHCTBIM KOJIUYECTBOM YK€ HE TOJBKO
Kak JIOTHYECKOEe OMNpe/IeicHue, a Kak Hero-
cpencTBeHHO U BHemHe cymee» (['erens. DH-
nukoneaus gunocodckux Hayk. T. 2. Duio-
codpus mpupomsl. M., Meicis, 1975. C. 45).
VYrnyOnenue NesATeIbHOCTH B KaueCTBEHHYIO
OIPENEICHHOCTh BEIEH BBIABISET HOBBIC
(OPMBI TOJKIECTBEHHBIX «PSIOBY», HOBYIO KO-
JIMYECTBEHHYIO OMpPENENeHHOCTh U HOBYIO Me-
py (cienoBaTensHO, HOBYIO (hOPMY YHCIIA).

dopma TOXKAECTBA €CTh IOKOH, (Gopma
HepaznmueHHocTH. OHa, cieoBaTelbHO, HE
JlaHa CO3HaHUIO M MICXOIHO HE JjaHa CyObeKTYy.
Ho ¢ Hee cyObekr HauumHaer, nOO HayWHAET
JIBIOKEHHE, TIPOM3BOIUT (0OHApy:KHBaer) pas-
guune. M TeM camMbIM OOHapy»KHUBAeT TOXKE-
CTBO, U B 3TOM TOXJIECTBE YIIEPKHBACT pa3-
JM4ue, T.e. B opMe MPOCTPaHCTBA.

[Br>keHue, ecim ero paccMoOTpeTh B
0e3pa3nuyny K Ka4eCTBEHHOW OINpeieieHHo-
CTH BeEIlleH, a JIMIIb KaK JIBHUXKCHHUE B OJHO-
POMHOM OOBEKTHBHOM IIPOCTPAHCTBE, T.C.
TONBKO B (UKcalu 0e3pa3uyHoro Ipyr K
IPYry MHOXKECTBA STUX BEICH, KaK KOJWYe-
CTBEHHOE JIBMKCHHME - 3TO JBIDKCHHE OyneT

BBIVISIICTh KaK TMOPOXKICHHUE IPOCTPAHCTBA,
KaK pa3JBIDKEHHWE TOYKH. ToOdKa, 3aMETHM,
eCTh a0COJIIOTHAS CAMOTOXKIECTBEHHOCTh OblI-
THsI, BHE BCSAKHX pas3lIUdHi, CIEIOBaTEIbHO,
BHE KakoW-IHOO pa3MEPHOCTH, BHE, ClIeJ0Ba-
TEJIbHO, €€ KaYEeCTBEHHOW M KOJWYECTBEHHOU
onpeaeneHHocTd. OHa TOTOMY BHENPOCTPaH-
CTBeHHa (HAIIOMHIO, YTO KOJHYECTBO M IIPO-
CTPaHCTBO — OTHO M TO ’ke). M moaToMy e
OHa TIO3BOJISIET MaTEeMaTHUKE TPOHUKATH B
MHUKPOMHp, B KOTOpOM Kak OynarTo Obl He 00-
Hapy>KUBAETCS Pa3MEPHOCTD.

DT0 YKCTO JIOTUYECKOE 0O0CTOSATEIIBLCTBO
MO3BOJISICT MBICIUTH JIFOOYIO BEIb KaK TOYKY.
[Tpoucxoaut abCTpakius OT KaYSCTBEHHOH U
KOJIMYECTBEHHON  OMpPEAENIEeHHOCTH  BEUIEH.
OTO BBINIAOUT KaK 4YHCTO CYOBEKTUBHBIN
nporiecc. OHAKO 37€Ch UMEET MECTO HEyMO-
JuMasi O0ObEKTUBHAS JIOTHKA JCATEIBHOIO ObI-
THsI, BBISBIISIIONIAS CBOU OIIPEACICHUS KaK Ofl-
peleneHns BHEIIHEN AEMCTBUTENbHOCTH, WUIH,
Hao0O0pOT, - BHEIIHUE ONMPEACICHUS KaK CBOU
COOCTBCHHBIE.

[Tosygaercst 370 NOTOMY, YTO peabHBIN
Iporiecc ACITEIBHOCTH OCYIISCTBIISETCS Kak
CIMHCTBO U TOXAECTBO OOBCKTHBHOIO M
CyOBEKTHBHOIO,  JCTAJbHBIC  pa3IMuCHHUS
BHYTPH KOTOPBIX M TIPEACTAECT pPa3BUTHEM
CO3HaHUs, 3HaHUs. B TOM umcie, ecTecTBEHHO,
Y CO3HAHMSI MaTeMaTHYeCKOro. Pa3nBrokeHue
TOYKH — 3TO OJHOBPEMEHHO OBITHE B JBYX
pa3HbIX ToYkaxX. Eciu co3HaHue 3Toro 00-
CTOATENILCTBA HE YICP)KUBACT, ACATEIHLHOCTH
cyObekTa HeBo3MOkHa. MO0 peanbHas nes-
TEIBHOCTh 00s13aHa OMHOBPEMEHHO (T.e. Mmpo-
CTPAHCTBEHHO) VIEpXKMBAaTh BCE 3HAYUMBIE
TOYKH CBOEr0 OCYIIECTBIEHHS (T.e. BpEMeEH-
Horo mpoiecca). OnHOBpeMeHHAs (UKCAIHS
JIBYX TOYEK IPOCTPAHCTBA JaeT o0pa3 Mpo-
CTPaHCTBEHHOTO PAa3IUYMs, paccTosHUS (pas-
JIMYEHHOTO CTOSHUS), 0ojee TOro, MPsMOiA,
MEPBOr0 M3MEPEHHs MPOCTpaHCTBa. YTOOBI
BO3HUKJIO BTOPOE H3MEPCHHE, HEO0O0XOIMMO
OOBCKTMBHOEC WM3MEHCHUE JIBIKCHMS, €ro
«CIIOM» - U CHOBa yJIepKaHUe 3TOro o0cTos-
TEIBCTBA, T.C. TPEX TOUCK B €AMHCTBE — ILIOC-
KOCTh. TakuM jxe 00pa3oM COBEpIIACTCS BBI-
XOJI B TPEThE U3MEPCHHE.

Yto TakoW CI0M, U3MEHEHHUE HampaBJe-
HUS IPOUCXOIUT He 10 (hopme, SIKOOBI arpHo-
P TIPHUCYILEH CO3HAHUIO, TasIICHCS B IIyOH-
Hax MaTEeMaTHYECKOTO MBIIUICHUS, a B peab-
HOM JIEUCTBUTEIBHOCTA II0 OOBEKTUBHBIM
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¢opMaM  BHEIIHUX TPEAMETHBIX 00CTOs-
TENBCTB, OOBSCHSCTCS HAIMYHEM KadyeCTBEH-
HOM ONpENEICHHOCTH Belllel, HEenoJaTIMBO-
CTBIO MIX MTPHUPOBI, HA KOTOPYIO HATAaIIKWBACT-
Csl IeATENbHOCTh. JIOMAaIHssl MBIIIb B TICHXO-
JIOTHYECKOM 3KCIIEPUMEHTE, MPOHHKAsl B TIO-
MEIlleHHe, HAYUHACT JIBUKCHUE M0 00HEKTHB-
HO 3HAYMMBIM XapaKTEPUCTHKaM Oe3pa3iiny-
HOT'O JIISl Hee TIPOCTPAHCTBA, «HU3MEpPsIsi» CHa-
Yasa IIHHTYC JI0 YIiia, OT BEPIIMHBI KOTOPOTO
MO0 HEOOXOJAMMOCTH H3MEHSET JBIDKEHHE, a
MMOTOM «Hape3aer» THIIOTEHY3Bl K TOYKE CBO-
ero MPOHUKHOBEHHS B IMOMELICHUE. Y I0BIIC-
TBOpPEHHE MOTPEOHOCTH B MHUIIE JUIS HEE OT-
JOKEHO JI0 MOMEHTa, IOKa OHa HE CO37JacT
«CyOBEKTUBHOE» YCJIOBHE CBOEH Oe30macHOM
00BEKTHBHOU AeaTebHOCTH. Kak Obl mpeoio-
neBass KaHTOBCKWUH amnpUOpH3M IPOCTPAHCT-
BEHHOH (pOpPMBI.

3TO — MCUXOJOTHYECKOe TOPOXKICHUE
oOpa3a MpPOCTPaHCTBA, BBIABICHUE (OPMBI
pACIIONOKEHHUS, PSAOMONIOKEHHOCTH, TIPE-
METHBIX YCJIOBUH peanbHOro ObiTHs. ['eomer-
pHs JIeNaeT TO JKe caMoe, B a0CTpaKTHOM, duC-
Tol popMe, B OTBIICUCHHUHU OT PeasIbHON Ipe-
METHOW JEATEIbHOCTH, BBISBISA YHCTO TIPO-
CTpaHCTBEHHBbIC (T.e. Oe3pasiMyHble K Mpe-
METHBIM YCJIOBHSM), 0€3pa3iu4Hble K CaMHM
BEIlaM YCJIOBUSI — 3aBHCHMOCTH D3JIEMEHTOB
3TOTO YHCTOTO MPOCTPAHCTBA JPYT OT JIPYTa,
WX B3aUMOCBSI3b M OTHOIICHHS. DTHM reOMeT-
pHsl JaeT MPaKTHYECKH JICHCTBYIONMIEMY Yello-
BEKY CpeICTBO, (pOpMy aKTHBHOrO Mpeodpas3o-
BaHUSl PEALHOTO MPOCTPAHCTBA, T.€. MPeood-
pa3oBaHUsl PEaNbHBIX MPOCTPAHCTBEHHBIX OT-
HOUIEHUH.

[opokerre mMpocTpaHCcTBa pasBIIKe-
HHUEM TOYKH JaeT o0pa3 IMpOCTPaHCTBA Kak
MHOXKECTBA TOUEK, KaK MHOXKECTBa KOOPH-
HUPOBaHHBIX (JICHOHMIT)ICATETBHOCTHIO TO-
yek (Bemiei), Oe3pasnuYHBIX APYT JAPYTY.
Touka xak ¢opmMa caMOTOXKIECTBEHHOCTH Be-
1M, B 3TOM ONpE/ENCHUN Jenatomnias ee 0e3-
Pa3IUYHOM [UIsl OBITUS IPYTHX Beliei (To4ek),
U Jenaer OECKOHEYHOH IUCKPETHOCTh Mpo-
CTpaHCTBa U BpeMeHHU. UTO MOXKET OBbITh BBI-
SIBIICHO B Ka4eCTBE CaMOTOXKICCTBCHHOW OII-
pEleNeHHOCTH, TO M TpeBpaliaeTcs marema-

THKOW B TOYKY, B 4McloByt0 ¢popmy. Ho onm,
BeIlM, SIBJICHUS B (OpME HMX CaAMOTOXKICCT-
BEHHOCTH, T.C. IOKOSI U Oe3pa3inuusi, IMEHHO
MPOCTPAHCTBEHHO (KOJMYECTBEHHO) pas3iinye-
HBI JIPYT OT Jpyra U TeM CYHIECTBEHHBI LIS
JEeATEITbHOCTH.

[TpoctpancTBO OeccoaepiKaTenbHO B
1r000M conepKaHuM, Be3ae ecTh (BBICTYIIAET)
JIMIIb YCJIOBHE MPEACTaBICHUS (MBICIMMOCTH)
npenMera (MaTepUAIBbHOTO MM HMJICaIbHOIO).
B reomerpun (MaTeMaTHKe) IBH)KEHHME TOUKH,
00pa3yloliell JIMHHUIO, COBIAJAeT C JeATENb-
HOCTBIO I, TeoMeTpa, HO TaM MPOCTPAHCTBO
MPEIITONI0KEHO KaK 00bEKTHBHOE U KaK JIOTH-
YECKOE YCJIOBHUE JCATEIbHOCTH, a HE TOPOXK-
JaeTcsi aKTHBHOCThIO SI, €ro JesTelbHBIM
JIBHYKCHHUEM.

CyObeKkT, 4YeloBeK, HaxoAWT ce0sS B
MPOCTPAHCTBE, HAXOIUT ce0s ACHCTBYIOIINM
W YyBCTBYIOIIUM. Peduiekcust psaonoiaoxeH-
HOCTH Belleil, Kak TMPEIMETHbIX O00CTOsI-
TEJIbCTB PEAbHO-YYBCTBCHHOM JESITEIbHOCTH
cyObekTa, obocobisier, abcTparupyer, 3Ty
PSIIOTIONOKEHHOCTh KaK MPOCTPAHCTBO — Kak
HeKkoe 0e3pa3iuYHOe B3aMMOOTHOIICHHE Be-
e, u3MeHseMoe HeOe3pa3InvHbIM HHTEpe-
COM JeHCTByMOIEro cyobekra. Kak ruractuy-
HO TIOJIatolIeecss CyObEeKTUBHOMY BO3ICHCT-
BUIO, KaK MOAATIUBO MOAUUIIHPpYyeMast PsIo-
MOJIOKCHHOCTh ~ MPEMETHOTO  CONEPIKAHHSL.
31ech eKaT OCHOBAHHUSI BCE MAaTEMaTHKU C
€¢ BBI3BIBAIOLIMMHU YAWBJICHHE KAaTErOpHsIMHU
KOHEYHOr0 M OECKOHEYHOr0, JAUCKPETHOr0 U
HEMPEPHIBHOI0, MEPhI U YHCIIA, AKCHOM U CIIO-
c000B pabOTHI C BBIABISAEMBIMHU 3/1€Ch YHUCThI-
MH ONpEIeICHUSIMHA BEIUYMHBI U KOJIUYECTBA
(mpocTpaHCTBa U BPEMEHH).

[TpocTpaHCTBO B TaKOM 00pa3e BBICTY-
naer 0e3pa3invHbIM, HO HEOOXOAUMBIM YCIIO-
BHEM JIeSITeNbHOCTH cyObekta. Ecim ero mo-
JIATIIMBOCTh HE aOCONIOTHA, TO B OTHOCHUTEIb-
HOCTH €€, B € CONPOTHBIISICMOCTH MPEICTaB-
JIEHO Hekoe o0coboe cojepkaHue, KOTOopoe
MOXKET OBITh MBICIMMO Kak ocobas (opma
KOJIMYECTBCHHOH  YIOPSAI0YEHHOCTH O0BEK-
TOB, KaK 0C000€ MPOCTPAHCTBO. DTO U BEleT K
Pa3BUTHIO TOHSATHI MAaTEMAaTHKH BO BCEX €
oOpa3zax.
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VK 51

CAMOOBPA3OBAHUE CTYJAEHTOB HA YPOKAX MATEMATUKH
Eckyxunosa H.M.

CryneHTsl proOpeTaroT 3HaHus, pado-
Tasi CAMOCTOSITEIHHO.

JI.H. ToncToit ropopuit: «3HaHUS TONb-
KO TOTJa 3HaHWs, KOTJa OHH MPHOOPETEHBI
YCUJIMSIMU CBOCH MBICIIH.

B name Bpems, B yCIOBUSX PBIHOYHOM
SKOHOMHKH, KOrja HaOmronaercs HeObIBAIBII
pocT oO0bemMa nH(OPMAIUK, OT KaXKIO0ro 4esio-
BeKka TpeOyercs BBICOKMH ypoBeHBb Mpodec-
CHOHAIIN3Ma W TaKUe JICNOBbIe KauecTBa, Kak
MPEANPUUMYUBOCTD, CIOCOOHOCTh OPHEHTH-
poBatbes, OBICTPO U 0€30IIMOOYHO MPUHU-
MaTh pelleHHe. A 3TO HEeBO3MOXHO 0e3 yme-
HUS paboTaTh TBOPUECKH.

Martematuka sBIISeTCsl Hauboee yao0-
HBIM TIPEAMETOM IS Pa3BUTHUS TBOPYECKHX
CIIOCOOHOCTEH ydJammxcs. DTOMY CIIOco0CT-
BYET JIOTHYECKOE TIOCTPOEHHE MpeMeTa, YeT-
Kas CHUCTEeMa YIpaKHEHUH, JUTS 3aKperuieHus
MOJTYYEHHBIX 3HAHWH M aOCTPaKTHBIA SI3BIK
MaTemaTrka. Camoe CII0KHOE B MaTeMaTHKE -
HAy4YHTh pemaTh 3ajadd. MaremaTtuka y4uT
apryMEHTHPOBATh, BBIJCIATH TJIaBHOE, CYIIIe-
CTBEHHOE, YMEHHE pacCyXIaTh, JIOKa3bIBATh,
HAXOJIUTh PalMOHAIBHBIC IYTH BBITOTHEHUS
3aJ]aHnl, JIeNnaTh COOTBETCTBYIOLIHE BBIBOJIHI,
0000IaTh M TMPHUMEHATh WX MPH PEHICHUH
KOHKpETHBIX BompocoB. [loaTtoMy Hano cra-
paTbest 00y4aTh CTYACHTOB Pa3yMHOM OpraHu-
3alli¥ CBOETO TpyJla METOJOM CaMoo0pa3oBa-
Husi. CyIIHOCTh CaMOCTOSITENBbHOW pPaboThI
COCTOHUT B TOM, YTO OHA BBITIOJHSETCS CTYJICH-
TOM 0€3 HEMOCPEICTBEHHOI'0 Y4aCTHsI TPETo-
JaBatens, HO 10 €ro 3aJIaHul0 M TOJ| €ro
yIrpaBiieHHEeM U KOHTPOJS.

CamocTosiTenbHbIE PabOTHl TIOApa3ze-
JISIIOTCS: Ha 00y4alonye U KOHTPOIHPYIOIIHE,
Ha TBOPYECKHE M PENPOAYKTHUBHBIC, YCTHBIE U
MUCbMEHHBIE, Ha O0IIHe, TPYNIIOBbIC ¥ HHIIH-
BUJyaJIbHbIC, Ha ayIUTOPHBICE W JOMAIIHHE.
MOKHO BBIJCIUTh CIICAYIONIUE CIIOCOOBI Op-
TaHM3al[UA CAMOCTOSITEINBHBIX pa0oT:

* [To oOpasiy;

* [To MHCTPYKIINU H aNTOPUTMY;

* [1o TroTOBBIM cxeMaM, yepTexam, rpa-
¢dukawm;

* C yka3aHHeM K pelIeHHIo;

* C mpoMeXyTOYHBIMH 3aITUCSIMHU,

* MaremaTH4ecKie TUKTaHTHI;

* TecroBble OIIPOCHI;

* Pabora ¢ yueOHUKOM;

* PaboTa ¢ B3aMMONPOBEPKOH M caMo-
MIPOBEPKOM;

* Pedepatsr,

e Jlokmanapl 1 T. 1.

Camocmosmenshas paboma no obpasyy

3aroToBJICHO Ha JIOCKE WJIM Ha KapToy-
Ke. Yuampecs BBIIOIHSAIOT aHAJIOTHYHOE 3a-
JaHUE C U3MEHEHHBIMM JaHHBIMH IIeIb pado-
ThI; 3aKPEIJICHHE U3y4EHHOr0 MaTepuaja, Ha-
npuMep, GopmyI1, peleHre TUIIOBBIX 3a1ad.

Peumte ypaBuenne: Nel. 227 =1

Pemenue:

a®= 1, 3amenum 1 gnciom =1

Homyunm: 2%7=2P 2x-7=0
7
2X=7 x=—
2

2l 7
Mpoeepka: 2 2 =1 2"7"=1 2°=1
7

OtBer. X= —

No2. Perure ypaBuenus: a) 3° = 81,

Vkazanus: 3*=81

6) éﬁ—g = 81, VYkasaHnue: éﬁ—g =
e3g &3y

27.

Camocmosmenvhas paboma no UHCMpYKYuY u
aneopumm
Pabora mo 3ajaHHOMY anropuTMy MpH-
y4aeT yyammxcsi K 4€TKOMY, I0CIIeI0BaTeNb-
HOMY BBINOJHCHHIO 3aJIaHMs, LeleHaIpaB-
JICHHO OpPTraHU3yeT MBICIUTEIbHYIO CATelb-
HOCTH y4JallluXCs.

Bapuanr 1
Haiinute Toukm sxcTpemMmyma (QyHKIHH
y=x3-3"+ 2
[Inan pemenus:
1) Haiimure npon3BoaHYIO QYHKIHH.
2) Ompenenure KPUTHYSCKUE TOYKH

(yHKIMH.
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3) VYcraHoBUTE 3HAK MPOHM3BOMHON B
OKPECTHOCTSIX KPUTUYECKUX TOYECK.

4) TIpoBepbTe BBINIOJIHEHUE IOCTATOY-
HBIX YCIIOBUM TOYEK SKCTpEMYyMa,

WCTIONB3Ysl pe3yiIbTaT 1. 3 TUIaHa.

5) 3anmmmire OTBET.

BapwuanT 2
1. Omnpenenure NpOMEXYTKH Bo3pacTa-
HUS B yObIBaHUS (QYHKIIHK
y = 2x*—4x.
[TpumepHOe o opMIleHHE PEIICHUS:
1) yHkuMs onpeseneHa Ha MHOKECTBE

2)y = (2x°—4x) = 4x—4.
3)y>0,ecmu 4x—4>0;4x-4>0
= 4> 4 =x> 1. OyHkuus BoO3pacTaeT Ha

npomexyTke | 1; 9@ ]

y<0,ecmn 4X—-4>0; X< 4=

Ix< 4 =x< 1. OyHkius yObIBaeT Ha MpoMe-

xytke | -2 1]

5) Tak xak dyHkims y = 2x° —4x He-
MpephIBHA B TOUKE Xo = 1, TO y Bo3pacTaer Ha
npomexxytke] 1; @ ] u yObiBaeT Ha mpome-
KyTKe

1-%93 1

OtBer: (yHKIHUS y BO3pacTaeT Ha Mpo-
MexyTke] 1; 0 ]u yObIBaeT Ha MPOMEKYTKE

1-°5 1.

2. [Ipoananu3upyiTe penieHne 3aaanus

1 u BBIOMHUTE aHAJIOTUYHOE 3aJaHue st
2
¢yHkmu y = 2x — 3x°.

Bapuamuenasa camocmosmenvhai pa-
boma

OO6bruHO coctouT W3 3-4 moOcCienoBa-
TENbHBIX 33JaHui, T/Ie pelIeHne KaxkI0ro mo-
CIIEIYIOUIEr0 ONMMpaeTca Ha pe3yabTaT Ipe-
JBITYIIEro. Y4Jallyuecs, pellnuB IEPBBIM Mpu-
Mep, CBEPAIOT pe3yabTaT C OTBETAMH KO BCEM
npuMmepaM. Ecian oTBeT He coBmajaeT HHU C
OJIHMM, TO yYalllMiCsl BO3BpalllaeTcsi K peliie-
HUIO, WCIPABIIsIET OMIMOKY M TOIBKO TOT/a
MIPUCTYIIAET K PELIEHUIO BTOPOTO MpUMepa.

Takue paboThl pa3BUBAIOT BHHUMATEIb-
HOCTh U CAMOKOHTPOJIb.

BapHamr 1 Bapwast 3 Bapwast 2
sinx = L tox = L sim:—l
2 A3 2
1 = , 1
sin2x =- — tglx—u@ sin 2x =—
2 2
T 1 T T, 1
sin(x-—)=-— t -—)F=-1 sin (x-— )= —
3}_ 2 8 ( 4}_ 3 2

Camocmosmenvhvle pabombsl nO 20Mo8bIM
cXxemam, yepmexcam, cpaguxam
3ajayn Ha TOTOBBIX YEpPTEXKax IMO3BO-
JISIIOT YBENTUYUTH TEMIT PabOThI Ha YPOKE, TaK

KaK JaHHBIC 3aJa4/ HaXOAATCA IICPE I1a3aMu
Ha IPOTSLKCHUM BCEro PCLICHHUS, aKTUBUPYIOT
MBICIIUTCIIbHYIO JCATCIbHOCTh CTYACHTOB.
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C-1.
OmenmTe EBCce cBOoficTEa dvERmEE v = f(X) mo pesvisTataM  HCCTETOEAHHE,
TP eqCTARIEHHOH B TA0MHIE:

X (—o—5) -5 (-5:3) 3 (3;0)

fix) - ] + -

f(x)

\ 5 / 1 \

C-2
CxemaTeEdHO H200pazHTe Ipadee dvEsmEE v = f(X). HcolegjoBaHHe KoTOpoH
MpeIcTARIEHO B TA0IHITE:

X (—o—9) -9 (-9:6) (6;x)

fix) + ] - .

f1(x)

e

\ 1

/'

Mamemamuueckuti Qukmanm

JlaBHO ompaBnaBiias ceos hopma camo-
CTOSTENIbHOM paboThl. OH MOXET HOCHUTh Kak
KOHTPOJIMPYIOIIMA, TaK ¥ 00yUYaIOLIMi Xapak-
Tep. MareMaTHyecKUd IUKTAaHT IpeaycMmar-
pHUBaET HECKOJBKO 3aJaHuil. TekcT BOIMpoCoB.,
JITKO BOCIPHUHHMMAEMbI Ha ClIyX, TpeOyer
KpPaTKOTO OTBETa W HECJIOXKHBIX BBIYMCICHHM.
CrymeHTaM Jaercs BpeMs Ha BBIOJHECHHS
3aJlaHus, II0Ka APYrod BapHaHT CIIYIIAeT CBOE
3aJlaHue.

Pemute ypaBHEHHS:

)3=27 1) ®=32
2) 51 =25 2) =36
‘1"\12 :‘2"\.2
)= =49 1= =13
\7) \3)
4) 64 =6 4) 9=l =9
1 NS |
)= 5) 5= _
32 5

dHO!

L DAB = 2DMP,
£ DMK = 2DAC

QOKa3aTb
(MPK) I (ABC)

{ nnockocTH napannensHb)

Ecin MaremaTHueckue TUKTAHTBI IPO-
BOJATCS PEryJISIPHO, TO OHU JUCHHUIIMHUPYIOT
YYEHHUKOB M 00€CIICUHMBAIOT CUCTEMATUYCCKUIM
OIepaTHBHBINA KOHTPOJIb Haja ux padoroii. Ca-
MOCTOSITEJIbHBIC PAa0OTBHI  00ECIICUUBAIOTCS
MPUMEHEHHUEM  Pa3daTOYHBIX  MAaTEPUaJIOB.
JIume gacts €€ (BOCIIPOM3BOIAIIEE 3aKpere-
HHE) MOJKET TPOXOUTh OANHAKOBO JUISA BCETO
Kjacca

JIOCTOMHCTBOM TaKoOW PalOThI SBIIACTCS
ObICTpast 00paTHas CBA3b.

Camocmoamenvhas _paboma ¢ 6bibo-
DOYHOU _CUCmEMOl _omeemd 3aKIoJacTcs B
TOM, YTO TMpeAIaraeéMbiM BOIIPOCAM WM MPH-
MepaM JIal0T HECKOJIbKO BAPHAHTOB OTBETA, U3
KOTOPBIX Y4Yallluecs: BBIOMpAOT BepHBIH. s
YMEHBIIICHUS BEPOSTHOCTH yTaJbIBaHHUS OTBE-
Ta TPUMCHSIOTCS HEKOTOpPhIE METOIBI YCO-
BEPILICHCTBOBAHMS CUCTEMBI !

- IlocnemoBaTenbHOE
BapHAHTOB OTBETA;

MPpCABABIICHUC
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- BBezsieHne MOMONHUTENBHBIX MYHKTOB
OTBETa «HE 3HAIO», <«IIPaBUIBHOTO OTBETa
HeT»,

- MoTHBHpOBKA K BEIOPaHHOMY OTBETY;

- VYBenmuveHHbBIH BBIOOPOYHBIH HAOOP
HACTOIIFKO OOJBIION, YTO yraJlbIBaHUE MpaK-
THYECKH HEBO3MOXKHO.

Onpoc-scmagema

[IpoBoanTCS Kak COpEeBHOBAaHHE JBYX,
Tpex koMaHn. Ilo ykaszaHuro mpernopasaTels
CTYZEHTBI BBIXOAAT MO OJHOMY M3 KOMAaH/IBI,
BBITIOJHSIOT YacTh MPUMEPa CBOEro BapHaHTa
U TepeaarT «acradery» cieayrneMy o Ko-
MaHJIe.

IIpyn oueHke ydUTBIBAETCS HE TOJBKO
CKOpPOCTb BBITIONHEHUS 33JaHUd, HO U KayecT-
BO pemieHus. Takue paboThl BBI3BIBAIOT HHTE-
pec ¥ aKTUBH3HPYIOT pabory cryaeHToB. Ta-
K€ CaMOCTOSATENbHbIE Pa0OThl 3HAYUTEIHHO
TIOBBIIIAIOT BHUMAHUE YYaIUXCS Ha YPOKE.

Teopueckue camocmosmenvHvle pabombl

BxitouaroT BO3MOXKHOCTh pEILIEHUS 3a-
Jlad HECKOJBbKHUMH CII0COO0aMH, COCTaBIICHHE
3aJ1a4 ¥ MPUMEPOB CAMHUMH YYAIUMUCS U T.II.
Hanbojee BaKHbI M3 BCEX BUJOB CaMOCTOSI-
TENBHBIX pador.

Bonbioe 3Hauenne B pabore mo camo-
00pa30BaHUIO YYaIMXCS UMEET y4eT 3HaHWUH
Ha KaXXJIOM JTare paboThl.

Pemenne 3ama4 pa3nmuuHbIMU crioco0a-
MH TIPEIOCTaBIISICT OOJNBIIHE BO3MOKHOCTH
JUI COBEPIIICHCTBOBAHUSA OOYYCHHS MaTeMa-
Tuke. [lpu perieHun 3amad TOJIBKO OIHHM
CIOcOOOM, €MUHCTBEHHAS e y yJalluxcs —
HaWTH TmpaBUIbHBIN oTBeT. Eciin ke TpeOyer-
Csl MPUMEHHUTHh MPH STOM HECKOJBKO CITOCO-
00B, TO OHM CTapalOTCs OTHICKATh Hambolee
OpHTHHAJIbHOE, KpPacHBOE, SKOHOMHYHOE pe-
IeHne. BCIIOMMHAIOT MHOTHE TEOPETHYCCKUE
(haKThl, METOIBI ¥ TIPUEMBI, aHAJTU3UPYIOT UX C
TOYKH 3PCHUS IPUMEHUMOCTH K JaHHOH 3aja-
4e. Bce 9T0 akTHBU3UpYET yUeOHYIO JesTelb-
HOCTb, TIPUBUBAET MHTEpPEC K MpEIMeETy, pas-
BHMBAET KPUTHYECKOE MBIIIJICHUE YUAIIHXCS.

3aganue 1. Haiiti 1utommans moBEpxXHO-
CTH TIPSMOYTOJIBHOTO Tapavienenumnena, eciu
mnHbl u3mepenuit  10cMm, 16cm n 22cMm. Pe-
IIMTh Pa3IMYHBIMU CIIOCOOAMH.

1) Hcnone3yst cOOTBETCTBYIOIIHE (HOp-
MYJIBI:

n= Sﬁux."' ZS)CH.

Sox=Pocu.h=2(a+ b)-h
Sa=a-b
Sa=2(a+b)-h+2-a-b.

2) Omnupasich Ha PaBEHCTBA IPOTHBOJIE-
JKallluX rpaHed MpsIMOYTOJIHOTO Mapajuiese-
nunena: Haitu miomaau Tpex rpaHei:

S=za-b,S=b-h, §S=a-h

Sn=2E+S$+S)

Hoxnaowi, coodbuenus, peghpepamoi

Pabora Haj coOOIICHUSIMH, TOKIATaMU
Y4UT OOOOIIECHUIO W3YYEHHOro, OTOOpY Hau-
Oosiee cylecTBEHHOro Martepuaia. BooOie,
B3I HA3a1» TIOCITE U3YIEHUS TEMBI TIOMO-
raerT ydJamuMcs TONYYHTh IETOCTHOE TIpes-
CTaBJICHUE O NpoiiaeHHOM. Takas opraHuza-
UL CAMOCTOSTEILHON PabOTHI ¢ JTUTEPATYPOit
MTO3BOJIIET HE TONBKO YUAIIMMCS TOTOBUTHCS K
JICKIIUSM, HO W TIPEMOJaBaTeIsIM IPOBOINTH
YPOKH-JIEKIINH, Ha KOTOPBIX yYaIlHecs H3Y-
YaroT HOBBIA MaTepran U OCBaWBAIOT ITPHEMBI
COCTaBIICHHS KOHCIIEKTA.

Paboma ¢ yuebnuxom

B HacTosiee Bpemst Habnroaercst cran
WHTepeca yJaluxcs K YTEHUIO M 3TO OTpHIIa-
TENFHO OTpa)kaercs M Ha YCBOGHHU MaTema-
THKH. Ha ypokax maremMaTHKH HY)KHO dalie
oOpamath BHUMaHHE YYalIUXcs K y4eOHHKY.
Tak, HampuMmep, AaTh CaMOCTOSTEIBHO H3Y-
YUTh JIOKA3aTEIbCTBO TEOPEMBI M  3aTeM
cpammBaTh: «Kakue H3BECTHBIE oOmpernerne-
HUSI, TEOPEMBI, aKCHOMBI UCIIOIB30BAJIMChH MTPH
JoKa3aTenbcTBe?» OUeHb YacTo ydariyecst He
MOT'YT ONPEACIHTh C Yero HA4YWHATh pelaTh
3amavy. 3a7aBaTh BOIPOCHI:

«A Kakylo TeMy MbI H3ydaeM 7>

«Kakne HOBbIE 3HAHHS MBI TTOJTYUHLITH 7

«Kak MbI UX IPUMEHUM 7

«Ecnu yuenux 6 wikone He HAYYUIC cam
HUYe20 Meopumb, Mo U 8 JHCU3HU OH 8ce20d
b6ydem moabko noOpadxicamv, KONUpPOBamb,
max Kak Mano maxux, Komopwvie 0vl, Hay4us-
WUCL KONUposamv, yMenu coeiams camo-
CMOosIMmenbHOe NPULOJICEHUe IMUX CEEOCHULI.
Toncroit JI.

Otn cinosa JIeBa Hukomaesuua Toscro-
ro OyayT aKTyaJIbHBI CTOJIBKO, CKOJIBKO OyjaeT
CYIIECTBOBaTh 00pa30BaTENIbHBIC YUPEKIIC-
HHUA.
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OCOBEHHOCTHU INPENNOJABAHUS MATEMATHUKHA B KOJUIEJ’)KE
Cenusanosa J1.D.

CoBpeMeHHBIN 3Tall pa3BUTHUS CPEAHETO
CICLHUAJILHOIO 00pa30BaHus, Kak U B JPYIHX
cdepax MPOCBEIICHUS, XapaKTEPU3YETCs HH-
TEHCHBHBIM TOMCKOM HOBBIX IyTEH pPa3BUTHS
B TEOPUU M TPAKTUKE. DTOT MpoIrece o0y-
CJIOBJICH PSJIOM IMPOTHBOPEYHH, IJIABHBIM M3
KOTOPBIX SIBJSCTCS HECOOTBETCTBUE TPaIUIIH-
OHHBIX METOJIOB IPEIIOJaBaHHUs HBIHCITHUM
COIMATIbHO-3KOHOMHUYECKHM YCJIOBHSIM Pa3BH-
TS OOIECTBA, IIEAaroOrH4YecKoOil Hayke H
MPaKTUKE, TMOPOIUBIIMMH IEIBIH Pl 00bEK-
THBHBIX MHHOBAIIMOHHBIX IPOIIECCOB, B YaCT-
HOCTH B CUCTEME CPEIHEr0 CIEHUAaIbHOrO 00-
pa3oBaHuUs.

HsMmenniicst conpaabHBIA 3aKa3 o0Ime-
CTBa K cpenHeil cnenuanpHoW mkone. Cero-
JIHS TIepe]l Hel cTaBHUTCA 3ajmada (popMHpOBa-
HUSI JTHYHOCTH, BIAJCIOIEH HE TOJNBKO Oara-
’KOM TOTOBBIX 3HAHMI, yMEHUN U HABBIKOB, HO
M CIIOCOOHOHM K TBOPYECKOM, MHHOBAI[MOHHOM
npoh)eCCUOHAIbHON EATSIbHOCTH, MBICIIS-
el HECTaHIAPTHO B YCIOBUAX paCTYIIEH
KOHKYPEHTOCIIOCOOHOCTH ¥ COLIMAJIbHO-
[e1arorn4eckoi HeoOXOAUMOCTH HOOHUBATHCSA
OIITUMAJIBHOI'O pe3yJibTaTa.

OT1o TpeOyeT MOMCKAa HOBBIX IOAXO0B
K OpraHu3alud ydeOHOro mpolecca, COBep-
IIICHCTBOBAHUS cojiepkaHusi, (opM, METOIOB
u crocoboB 00pa3oBaHUs, HAIPAaBICHHBIX HA
peanu3anyio MPUHIKMIA aKTUBHOCTH CTYICH-

Her Hu oxHoii 00jaCTH B MaTEMAaTHKE,
KOTOpas Korja-iu0o He OKa)ercs MpPUMEHH-
MOM K SIBJICHUSIM JEMCTBUTENHHOIO MUPA...

H.N. JloGaueBckuii

TOB B YUCHUH.

Moaepan3anus 00pa3oBaHUsl TIPELy-
CMaTpHBaeT OlepeKarollee pa3BUTHE HAYAIb-
HOTO0 M cpemHero mpog)ecCHoHaIbHOrO 00pa-
30BaHMs, MpeAroaraoliee He TOIbKO Hapa-
IIMBaHUE MacIITaboB, HO U KOPEHHOE YIyd-
IICHUE KadyecTBa IOATOTOBKU CIICIIHAIINCTOB.
[Tpu »TOM GonblIOEe BHUMAaHUE yIENsercs Ka-
YeCcTBY MaTeMaTH4ecKoro oOpaszoBanus. Ma-
TeMaTU3alusl Pa3IHyYHbIX obnacTell 3HaHUS,
OBICTPBI POCT BBIYMCIUTEIBHON TEXHUKH
TpeOYIOT CEerofHs KBaJH(HUINPOBAHHBIX CIie-
[UAITMCTOB CPEJHEr0 3BEHA, BIAJCIONIMX Ma-
TEMAaTUYCCKUMH METOJIaMU TIOCTPOCHUSI MO-
Jenield, yMEIOMIMX TPOBOJUTH MaTeMaThye-
CKHE pacyeTbl W aHalu3 pe3yJbTaTOB C HC-
MOJIb30BAHUEM COBPEMEHHBIX HH(OpPMAIHMOH-
HBIX M TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHA.
CrpemuTenbHO pa3BHBarOMascs WHPpOpMATH-
3anusi  00pa3oBaHUs OTKpBIBACT IIMPOKHE
BO3MOKHOCTH M TIEPCIIEKTHBBI COBEPILEHCT-
BOBaHHS Tpoliecca OOy4YeHUs] MaTeMaTHKE B
Cpe/HEM crienraibHOM yueOHOM 3aBE/ICHHH.

Marematrke B TIOATOTOBKE T'yMaHHWTa-
pHEB MPUHAIISKUT 0co0as pojb, paBHO KakK H
MaTeMaTHKE B TOM WIIM MHOW MpeaMeTHON 00-
nactu. Marematuka - 6a30Basi MEKAUCIUILIHI-
HapHas HayKa, OOBEIUHSIONIAs CBOUMH METO-
JaM{, QITOPUTMAaMH, MOJEISAMH OCTaJIbHbIC

HAayKU.
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Kypc martematuku, paccuyMTaHHBIM Ha
nBa roga B mkone (10-11 kmaccer), mpemnomaa-
ercsl B KoJute/pke 3a 1 roj 1 BKITIOYaeT B celds
IBa mpenMera: Anredpa W Havana aHanuu3a H
Crepeomerpusi. CTynaeHTaM, B OOJIBIIHHCTBE
CBOEM HMMEIOIIMM CJ1a0blil yPOBEHb MOATOTOB-
KA, IPpUXOOUTCA 6BICTpBIMI/I TEMIIaMH OCBau-
BaTbh MaTcpual, KOTOpBIﬁ HUX CBCPCTHUKHU H3Y-
YaroT B TCUCHHUE JIBYX JICT.

Ha omxom u3 mepBbix ypokoB 1 kypca,
BO-TIEPBBIX, MOJIE3HO MPOBECTH CPEIU CTY/ICH-
TOB HEOOJIBILION OMPOC, PE3YJIbTAThl KOTOPOro
HEOOXOAMMO HCIIOJIb30BaTh B JajIbHEHIICH
paboTe, OCYIISCTBIIAA MHIUBUAYAIbHBIA MOM-
XO0Jl K CTyJEHTaM, MOJy4YeHHass MH(pOpPMAaIHs
Mo3BOJUT Oojiee U dHepeHIUPOBAHHO I10-
JIOWTH K ITOATOTOBKE YK€ IEPBBIX YPOKOB IO
IpenMeTy, MO3BOJIHT, ObICTpee y3HATh peosT,
HaJIaJuTh JOBCPUTECIIHbHBIC OTHOILICHUS.

[IpuMepHBIli NEpe4YeHb BOMPOCOB MO-
JKET ObITh TAKHUM:

1) kakyto OILIEHKY 10 MaTeMaTHKE HMe-
JIA B LLIKOJIE;

2) KaK OTHOCHUTECh K MareMaTHke (JIto-
OuTe, paBHOMYIIHEI, HE JIIOOUTE MPEAMET);

3) kKakue TPYAHOCTH B M3YYEHHH MaTe-
MAaTUKH UCIIBITHIBAJIA B IIKOJIE,

4) KaKuX pe3yJbTaTOB OXKHIAOT OT Bac
poxuTeny,

5) kak OTHOCHUTECH K yueOe B IeIIOM;

6) xakue mpeaMeThl 0OJIBIlE BCErO BaM
HPAaBSITCH;

7) mouemy BbIOpadM JaHHOE y4eOHOE
3aBElICHUE U CIICIUATBbHOCTb.

AHann3 NOJOOHBIX AHKET ITOKA3BIBAET,
MEHSIETCSl JIM OTHOIICHUE CTYAEHTa K y4deoe,
MpeAMeTy ¢ TeYeHHEM BpeMEHH OOydeHHs B
KOJUTE/KE, MOKa3bIBaeT, KaK CTPOUTh OTHO-
LIEHUS C KaXKIbIM CTYAEHTOM B OTIEIbHOCTH,
onuvpascCh Ha €ro JUIHOCTHBIC Ka4CeCTBA.

Bo-BTOpBIX, MOJIE3HO MPOBECTH «BXO]I-
HOH cpe3 3HaHUI» TeCTUpOBaHUEM. Pe3ynbra-
TBI TAKUX CPE30B, KaK MPABHUJIO, OYCHb HU3KHUE,
HO 3a/1a4a TaKOro KOHTPOJBHOTO cpe3a — aHa-
JIU3 OMMOOK, KOTOPBIH I03BOJIAET BBISBHUTH
0a30BbIil YPOBEHb MOATOTOBKU IO MPEIAMETY,
MPOAaHATM3UPOBATh  OCOOCHHOCTH  JIMYHOIO
OIbITAa CTY/CHTA MO MPEAMETY, ero mpeaMer-
HOT'O MBILUIEHMS, 3aTPYAHECHHM.

Crenuduka npernogaBaHus MaTeMaTH-
KA B KOJUIEIDKE TaKoBa, YTO Pa3leibl Kypca,
Kacarolyecss OCHOB MaTeMaTHYECKOTO aHalu-
3a, CTYICHTHI KOJUICIKA IOJKHBI OCBOHMTH C

onepexeHueM Ha 1 rom, 4TO JOCTATOYHO
TPYZAHO B CHJIY BO3PAacTHBIX OCOOEHHOCTEH,
HErOTOBHOCTH CO3HAHUS OOJBIIMHCTBA CTY-
JICHTOB K Iepepa0dO0TKe M YCBOCHUIO HEKOTO-
PBIX MATEMATHYECKHUX TTOHSITHH.

C npyroii CTOpPOHBI, paMKH Yy4eOHOTrO
mpoliecca MO3BOJISIIOT U BEIHY)KJAIOT H3JIaraTh
MaTepual KOMIAKTHBIMHA OJOKaMH, CTaBsl Tie-
pell cTyJeHTaMH JOCTHKUMEBIE TIeTH W 3a/1a4H
MPAaKTUYECKH Ha KaXIOM ypoke. Tak, Hampu-
Mep, TpU M3y4YeHUH TeMbl «Pemenue Tpuro-
HOMETPHUYCCKUX YPaBHEHHI» CO CTYACHTAMHU
Cpa3y pa3OuparoTCs 4YeThIpe BHJA TPUTOHO-
METPHYECKHX YpPaBHEHHH, MPOTOBapUBAIOTCS
CIOCOOBI PElICHUs] YPaBHEHUH KaKI0ro BUJA.
Ilocne oOBsicHEHWS MaTepuana Ha YpoKax
MPOMCXOAUT OTPabOTKa HABHIKOB PEIICHUS
ypaBHeHHH Bcex BuioB. CrienuaibHO MOJ00-
paHHBIC MOJIYJIH COZIEpXKAT OOINBIIOE KOITHYE-
CTBO MPHMEPOB, YTO TO3BOJISIET BHIPAOOTATh
JIOCTATOYHO XOpPOIIHME HABBIKH M 3aKPENHTh
ux. s monydeHust B AanbHEHIIEM YOBIIC-
TBOPUTEILHOW OLIEHKH IO 3TOW TeMe, CTyAECH-
Ty JOCTaTOYHO HAy4YHThCs Oe3 OMMOOK pe-
IaTh YpaBHEHUs MEPBBIX JBYX BHIOB (Ooiee
MPOCTBIX), JJISI TOJYYCHHS XOpOIICH OICHKU
CTY/IGHTY HEOOXOJMMO OCBOUTH pEIICHUE
YpaBHEHUH YeThIpEX BUJIOB, HAYYHTHCS pas-
JMYaTh YpaBHEHHS, CAMOMY BBIOMPATH CIIOCO0
peuieHus. YPOBEHb 3aJaHuil, KOTOpbIE OTpa-
0aThIBalOTCSI HA YPOKE, COOTBETCTBYET OIICHKE
«XOpOIIO», U OOJNbINAst YaCTh YPOKa OTBOJHT-
csl Ha PaboTy C MOAYJISIMHU U TIPECIEAyeT 1Ieib
BBIpA0OTaTh y CTYJICHTOB MPOYHBIC HABBIKH
peLIeHNs] YpaBHEHHM.

MonaynsamMu Ha3biBaeM IOI0OPKY O0Jib-
IIOr0 KONMYeCTBa 3aJaHuii Ha OTpaboTKy
YMEHUI M HaBBIKOB 110 Kakoi-miubo Teme. Mo-
IyJlb MOXET COJepXaTh OJHOTHUITHBIC 3aja-
HUS, MOXKET BKITIOYATH 3aJIaHUsI, PACIIONOKEH-
HBIC B TIOPSIJIKE BO3pACTaHUs CIOXKHOCTH. st
CTY/IGHTOB, MMEIONIUX Ooliee BBICOKUH ypo-
BEHb IMOJIOTOBKM HM COOTBETCTBEHHO Oolee
BBICOKHI YpPOBEHb MPUTA3aHUM, MPELyCcMOT-
peHa chcTeMa KapTouek C JIOTOIHUTEIbHBIMH
3aJ]aHUsSIMH, YPOBEHb KOTOPBIX MOXKHO OIle-
HUTh OLEHKOH «OTIu4HO». O0s3aTelbHbIM
ycIoBUEM paboTHI CTYIEHTa Ha OTIUYHO TI0
JOTIOJTHUTENTBHBIM ~ KapTOYKaM SIBJISIETCS  TO,
YTO OH Ka4eCTBEHHO, BEPHO, B XOPOIIEM TEM-
e CTIpaBisieTcs C 3aJaHUSIMH MOAYJIS H TOJb-
KO IIOCJIe 3TOr0 MOJyd4aeT JOMOIHHUTEIbHOE
3a/laHue.
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B mpoiiecce MOCTaHOBKM 3aa4yu Iepen
CTyJICHTAMHU Ha YPOKE UM COOOIIACTCS KpUTe-
pHil OIIEHKH, T.€. COOOIIAeTcsi, KaKoro KOJH-
qyecTBa 33IIaHHI71, BBIITOJITHCHHBIX BEPHO, A0CTa-
TOYHO I IMOJYUCHHA leOBJ'IeTBOpHTeIIBHOfI
WJIK XOpollel oleHkH. B mporiecce paboThl Ha
yYpOKE MpernojaBaTeib HMMEET BO3MOXKHOCTh
KOHTPOJIUPOBATH CO3HATCIBHOCTL BBLITIOJIHEC-
HUA pa6OTBI OTACIILHBIMU CTYACHTAMU, BbI3bI-
Bas MX K JIOCKE Ui pa3dopa MpUMEPOB WK
BBI3BIBAsI CTYJCHTOB JUIs Oecelbl 0e3 mpuBIe-
YCHUSA BHUMAHHA BCCX CTYACHTOB TIPYIIIELI.
3aBepiraercss TakOW YPOK BBICTaBJIEHHUEM
OLIEHKU KaxxaoMy cTyaeHTy. KoHTponb kade-
CTBa pabOTHl MOKHO OCYII[ECTBUTH:

a) MPOCMOTPEB TETPAIH;

0) opraHM30BaB CaMOIIPOBEPKY;

B) OPraHM30BaB B3aHMOIIPOBEPKY.

Ha cuenyromemM, mnocie Takoro TpeHH-
POBOYHOTO, YpOKE HEOOXOIUMO TPOBEPHTH
YPOBCHL BJIaACHUA HaBbIKAMHU MW IIPOBECTU
MPOBEPOYHYIO PaboTy, KOTOpas MOXKET OBITh
NpoBe/icHa KaK MO Pa300paHHBIM 3aJaHUSIM
MOJIyJIs, TAK U 110 MHOTOBapHaHTHOMY Ha0Opy
HOBBIX 3aJIaHUH, aHAJIOTUYHBIX Pa300PaHHBIM.
BaxHo mpu mocraHOBKE 3ajlaud, INepes BbI-
MOJIHEHWEM TPOBEPOYHON  paboOThl, YETKO
copmynupoBaTh KpUTEPHUIl OICHKH, T.C. 03-
BYYMTh, KAKOE KOJIMYECTBO BEPHBIX PEIICHUN
rapaHTUPYET CTYACHTY YIOBIICTBOPUTEIbHYIO
WJIK XOPOIIYI0 OLeHKY. [t cTyneHToB ¢ 60-
Jiee BBICOKHM YPOBHEM IIOJIOTOBKHM IOI0M-
paroTCda OTACIbHBIC 3aJaHWA, BBIIIOJIHCHUC
KOTOPBIX FapaHTUPYET UM OTJIMYHYIO OLIEHKY.

H3ydeHrne TEOpEeTHYECKUX OCHOB CTe-
peoMETprn 6OJ'IBH_H/IHCTBy CTYACHTOB JacTCid
JIOBOJILHO TPYAHO. JTO OOBSACHSACTCS OTYACTH
TEM, 4TO B ILIKOJIE IIPU U3YYCHUU T€OMETPUU Y
OOJNBIIMHCTBA CTYJCHTOB OBUTH TPYJHOCTH, W
OTHOHICHHUE K MPEAMCETY Y MHOI'MX HETraTUB-
Hoe. Crnenuduka mpeaMera TakoBa, 4TO IS
YCHEIIHOTO PeIICHUs 3ajad, TpeOyercst Xo-
porasi TeopeTnueckas 0asza, T.c. B MaMATH
JIOJDKHO OBITh HAKOIUIEHO OOJIBIIIOE KOJTHYECT-
BO (paKkTOB-TEOpEeM, a MIKOJbHUK Ha MEPBBIX
rojax o0y4eHHs HE OCO3HAeT HEOOXOIUMOCTh
BblyUMBaTh, Ha €ro B3rJis/J, OTBJICUCHHBIC TCO-
perryeckue cBeeHns. HeKoTophIM ydarmmmest
reoMerpudeckue (akThl KaKyTCsl HACTOIBKO
OYEBHUHBIMH, YTO 3ay4HBaTh (HOPMYIUPOBKH
TeopeM U pa3dHpaTh MX JOKA3aTEIbCTBA yda-
Iyecs He cTpemsTes, Ho K 8-9 kiaccy HeBbI-
YUYEHHOT'O U 3a0BITOr0 MaTepuaya CTAaHOBHTCS

TaK MHOT'O, YTO YUEHHK YK€ HE CIPaBIISIETCS C
3aJayaMi U TPEAMET CTaHOBHUTCS HENMoOu-
MBIM U HenmoHATHBIM. Haumnas HU3YUCHHUE CTC-
peoMeTpuH, HEOOXOJAUMO aKTHBHU3UPOBAThH TE
3HaHWs, KOTOPBIC Yy CTYACHTOB HMCIOTCA U3
HIKOJIBHOTO Kypca. AKTHBM3alMs 3HAHUN
MPOXOJUT OYEHb TUIOIOTBOPHO, €CITH HCIIOJb-
30BaTh HarJsiIHbIC HOCOGI/IS[ — CXCEMbI, PUCYH-
ku. CTyIeHTHI MOpOM W camMH He TOoJ03peBa-
0T, YTO OOJBINYIO YacTh MaTepHuaja OHU BCe-
Takd NMOMHAT U 3Ha1oT. Ilo HarJsiAHbIM ITOCO-
6I/IHM OHH JIETKO BOCCTAaHaBJIWBAarOT 336131TBII71
MAaTEpUal, U YPOK IIOBTOPEHHUS IIPOXOAUT AU~
HaMH4YHO, C MAKCUMAaJIbHOW OTAA4ed €O CTO-
poHBI cTyneHToB. Ha TakoMm ypoke Benuka
POJIb COCTABIICHHOTO IO X0y YPOKa KOHCIIEK-
Ta. Bce HeoOXoauMeble s danbHekiel pado-
ThI (aKTBI CTYACHTH OQOPMIISIFOT B TETPaJIH C
MOMOIIBI0 PUCYHKOB—UEPTEXEH, M Tpernoja-
BaTellb UMEET BO3MOXKHOCTH B JalibHEHIIEM
OTChLIATh CTYACHTOB K CBOMM 3alluCAM, €CJIN
OHU HE MOT'YT BCIOMHHTD KaKHe—TO (aKTHl.

Kypc crepeomerpun HaunHaeTcs ¢ u3y-
YCHUS TCOPpHHU, U JIMMUT BPEMCHU BBIHYXIACT
UATA IIyT€M YKPYIHEHMS JUAAKTHYECKUX
enuHuIl. Bech mMarepman pazOuBaeTcs Ha Tak
Ha3bIBaeMbIe OJIOKHU:

1) OCHOBBI CTEPEOMETPHUH, AKCHOMBI,
CII/ICTBHSI U3 AKCHOM,;

2) B3aMMHOE PacIoJOKEHHE TPSAMBIX U
IUIOCKOCTEN B IPOCTPAHCTRBE;

3) mapamieabHOCTh MPSIMBIX M TLIOCKO-
CTEH B IPOCTPAHCTBE;

4) mnepreHAUKYISPHOCTh TPSIMBIX U
IUIOCKOCTEN B IPOCTPAHCTRBE;

5) neprneHanKyIApPHOCTD TIOCKOCTEHA.

Nzyuenne kaxmoro OJIOKa COMPOBOXK-
JaeTcs CO3JIaHMEM HJUTIOCTPATHBHOTO Marte-
puana K kKaxjaoi akcuome, teopeme. Co cry-
JICHTaMH TIpOpadaThIBAIOTCS YEPTeKU — pU-
CYHKH, TI0 KOTOPBIM pa3Oupaercs coaepKaHue
Teoperndeckoro Qakra. Habop takux pucyH-
KOB I10 Ka)KJI0oMy OJIOKY MO3BOJISIET 0e3 Tpya
BOCITPOM3BECTH Bce (aKThl TEOPHH, a MIPH He-
00XOAMMOCTH, B JaJbHEUIIEM, TIPU PEIICHUN
3a1a4 OYeHb IOMOraeT B paboTe, eclid CTy-
ACHTBI HC MOI'yT INPUMCHHUTH TOT HIIN HHOI
(dakT TeopuH, MOKa3 KAPTHHKUA aKTUBHU3UPYET
namsTh U CIHOCOOCTBYET TPUMEHEHHUIO Teo-
pun. HaGop Takux pHCyHKOB yI0OHO HCIONb-
30BaTh U IIpH MMPOBCACHHHU 3a4Yc€Ta MO TCOPUH.
CTyaeHTBl JOCTATOYHO YCIIEIIHO BOCIIPOM3-
BOJISIT MaTepUall, MPOU3HOCAT (HOPMYIUPOBKH
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TeopeM. MHTepecHO OTMETHTh, UYTO ciabble
CTY/IHTHI TIpH TaKoi (opMe orpoca MoKa3bl-
BalOT XOpOIIME 3HAHMSA, U BBICOKAsl OI[eHKa MX
OTBETa CTUMYJIHMPYET UX K JajbHeiieil pado-
Te.

bBonpumioii uHTEpEC y CTYIEHTOB IpHU
nuzyuennn kypca anreOpsl 10-11 BwI3bIBaeT
Tema «[IpuMeHeHHe POU3BOHON K PEIICHUIO
MPAaKTUYECKUX 3a/law», Ha MpUMepe KOTOPOi
MOKAa3bIBACTCS TIPUKIIATHON XapaKTep MaTeMa-
THKH, TOKa3bIBACTCS, KAK B HEKOTOPBIX KH3-
HEHHBIX CHUTYal[UsiX BO3MOXHO IPHMCHEHHE
TEOPETUUYECKUX 3HaHUU. W3ydeHHIO naHHOU
TEeMBbl TPEANIECTBYET 3HAKOMCTBO C CaMHM
MTOHSITHEM ITPOU3BOAHOM, pa30HparOTCs TEope-
THYECKUE OCHOBBI, H3yd4aeTcs IPUMCHEHHE
MPOU3BOJHOM JJISI TOCTPOCHUS TPa(UKOB, HO
OOJNBIIMHCTBY CTYJIEHTOB JIOCTATOYHO TPYAHO
ellle OCBOMThH DTH TOHSTHSA B CHIIy MX OTBIIC-
YEHHOCTH, a 3HAKOMCTBO C TEPBOH Ke IMpH-
KJITHOM 3ajadell BbI3BIBACT HENOIIEIIbHBIN
uaTepec. Cama (opMyITUpOBKa TaKWX 3ajgad
YK€ eCTh MPOOJIEMHAsI CUTYyallusl, YK€ BBI3bI-
BaeT CIIOPBI, CTHMYJHPYET CTYACHTOB K BBI-
CKa3bIBaHUIO CBOET'0 MHEHUS, K apryMEHTAIIUH
CBOEro MHEHUS, 2 yMEIO HalpalisieMast 1ejia-
TOroM JIUCKYCCHsI, BBIBOJUT HAa MaTeMaTHhye-
CKyl0 (OpMYIHpPOBKY 3alaud W ee Ioclie-
JyIoIIee pelieHHue.

[lpeanarast cryaeHTaM Takyio 3aaady:
«Y Bac UMeeTcsl IPSMOYTOJBHBIA KYCOK Kap-
TOHA, JKECTH, HEOOXOIUMO U3rOTOBUTH U3 He-
IO OTKPBITYIO KOpPOOKY HauOOJIbIICH BMECTH-
MOCTH», TIpeloAaBaTellb IMOHUMAeT, KaKHe
3HaHUS HEOOXOANMO aKTHBU3UPOBATH CTYJICH-
Ty, 4TOOBI IPUCTYIHUTH K PEIICHHUIO 3a1a4H.

1) umeercss mpSIMOYTONBHHK, CIEIO0Ba-
TENBHO, 3HAEM €ro pa3Mephl;

2) Ui U3rOTOBJICHUS KOPOOKH B yIiax
MPSIMOYTOJIHHUKA BBIPE3aI0TCS KBaPaTH,

3) OBbITh 3HAKOMBIM C PEIICHUEM OTBIIE-
YEHHBIX MaTeMaTHYeCKUX 3aj7ad Ha HauOOib-
1ee ¥ HAaMMEHbIIIee 3HaYeHU e PYHKIIHH;

4) ymetb 0pOpMHTH 3a7ady MaTeMaTH-
YECKH.

B xome Oecenpl, 0OCyXIEHHS BBICKa-
3aHHBIX TUIOTE3, CTAHOBUTCS MOHSATHBIM, YTO
(dhopMma KOpoOKH OYIET 3aBUCETh OT Pa3MEpOB,
BBIPE3aEMBIX B yriax KpaapaToB. Jlaiee mpo-
HCXOUT MaTeMaTH4ecKoe opopMIIeHHE 3aja-
YH U ee pelIcHHe.

Ha sTHx ke ypokax paccMaTpuUBarOTCs
YHCJIOBBIC 33/Ia4M Ha TMOWUCK ONTHMAIBHOTO

3HaueHus. OOpMyTUPOBKM MHOTHX H3 HHUX
JOCTATOYHO MPOCTHI, @ OTBET OYEBU[EH, Kak
Ka)keTcs CTyJAeHTaM, U CTPOroe MaTeMaTude-
CKOE€ JI0Ka3aTeNbCTBO IPEAIOIAraéMoro oTBe-
Ta U ABJISIETCS pelleHreM 3a1add. Bor onHa u3
Takux 3aga4 «IIpencraButh uncio 36 B BUAC
CYMMBI IBYX MOJIOKUTENBHBIX ClIaraeMbIX TakK,
9roOBl WX MPOM3BEICHHE OBUIO HaWOOJb-
HIAM>,

bonpmioii uHTEpEC, HO W TPYIAHOCTH,
BBI3BIBAIOT 3aJlaud, B KOTOPBIX, KaK JIOOAT
TOBOPUTH CTYAEHTHI, HUYEro He JaHo, T.e. 3a-
naud, B (opMynHpoOBKE KOTOPHIX HE HCIOJb-
30BaHO HHM OJHOT'O YMCIOBOro 3HaydeHus. Ha-
npuMep: «HalTu 4ucno, KoTopoe MPEBBIIAET
CBOMU KBa/IpaT Ha MaKCUMAaJIbHOE 3HAYECHUE».

TBopYeckHii MOMCK HA CaMBIX OOBIYHBIX
YpOKax CrocoOCTBYET MOJIEPKAHUIO HHTEPE-
ca CTyIEHTOB K IpeaMeTy, aKTUBU3HUPYET HX
MO3HABaTENbHBIE CIIOCOOHOCTH, TOOYXKIaeT K
aKTHUBHOM paboTe Ha ypoKax H, OYEBHJHO,
CIIOCOOCTBYET MOBBIIICHUIO KauecTBa 3HAHHH,
TTOBBILICHUIO YCTIEBAEMOCTH.

B ocymecTBieHnn WHIUBUAYAIBHOTO
MoJXoJa K CTyJeHTaM BeIHKa POJb KOHCYIb-
Tauui Mo IpeAMETY, KOTOpPbIE IPOBOIATCS Kak
T0 JKETaHHI0 HEKOTOPHIX CTYACHTOB, TaK U IO
TpeOOBAaHUIO WJIM COBETY MpernoaaBaTes.
CTyneHTBl C JKelaHWEM OTKIMKAIoTCAd Ha
MPEeUIOKEHNUA O JIOTIOMHUTENbHBIX 3aHATHSX,
L[eNIb KOTOPBIX MOBBICUTH YPOBEHb BIAJCHUS
MaTepHuaioM, pa3odpaTh Te WM HHBIE TPY-
HbIe BOMPOCHI, 3a1a4un. KoHcynpTanuu mpoBo-
e qudGepeHIupoBaHHO, B COOTBETCTBUHU
C YpOBHEM 00YyYaroIuXcsl U MpecieqyoT pas-
Hble 1enu. [ CTYZIeHTOB ¢ BBICOKUM YPOB-
HEM TIOJTOTOBKH W MPHUTSI3aHUH HEOOXOIUMO
OpPTaHHU30BaTh JOMOIHUTENbHBIE 3aHATH, Ha
KOTOPBIX MTOBOAUTH pa3z0op TPYIHBIX, HECTAH-
JApTHBIX YIPaKHEHWH W 3ajjad, pa3BUBaTh UX
MaTeMaTHYECKH Kpyro3op, nombupas 3aja-
HUS, OXBaTHIBAIOIINE Pa3IUYHbIe TEMbI Kypca,
JNEMOHCTPUPYIOIINE CBA3b M3YyYEHHBIX TEM
Ipyr ¢ npyroM. s OTCTaoOmuX CTYIEHTOB,
3a4acTyl0 B TNPUHYIUTEIHHOM TOPSAKE, HO
MOTHBUPOBAHHO OOBSICHSS TMPUYUHY BBHI30BA
Ha 3aHATHSA, TIOJE3HO W HEoOXOJUMO MPOBO-
JMTH JOMONHUTENBHBIN pa30op MpOCTEHIINX
3aJlaHui, JOOMBAThCS B YCIOBUSAX Majiod Ha-
MOJTHSIEMOCTH TPYIIBI OoJiee BBICOKHX, Kade-
CTBEHHBIX pPE3yJNbTATOB, YeM NpH pabore Ha
YPOKE CO BCEH IPyNIION.

MartemaTrKa — HayKa «3aMedaTeNbHas»
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Y B HEH HY)KHO 3aMeuaTh BCE. DTO 3HAYHUT, YTO
Ha KaXJOM 3Tare mpodeCCHOHAIBHOIO 00pa-
30BaHUs CTYJICHTOB HaJ0 HAy4uTh HaOJIO-
JaTh, CPaBHUBATh, 3aMEYaTh 3aKOHOMEPHOCTD,
OCO3HAHHO ITOHMMATh U YCTaHABJIMBATH CBS3b
C MaTepHajioM U3 CHCLIUCIHUIUIMH. [ J1aBHas
3ajlaya Iejarora — 3TO IPUBHUTH CTYACHTAM
HABBIKH caM0O00pa30BaHus, YTOOBI B OyayIIieM
OHHU MOTJIM PEajr30BaTh CBOM CIIOCOOHOCTH U
HMHTEPEChl ¢ MAKCHMMAaJILHOMW TOJIb30H 111 ce0s
1 00IIecTBa.
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AKTYAJIBHBIE BOITPOCBHI ®U3NUKU

VJIK 53

OINIUCAHUE METOJA MOHTE-KAPJIO U IPUMEHEHHUE METOJA
MOHTE-KAPJIO B 3AJJAYAX ®U3UKHU
bepnubekos A.b.

Merox Monte-Kapino (meron cratu-
CTUYECKUX WCITBITAHHM) - YHUCIECHHBIH METO
pelIeHus pa3InYHbIX 3a]a4 MPH MOMOIIN MO-
JeTTMPOBaHUsl CIIy4ailHBIX cOOBITHH. B mpwm-
noxeHnu K Qusuke wMerox MonTe-Kapio
MOKHO OIPEAETUTHh KaK METOJ MCCIEI0BaHU
¢usnveckoro mpormecca MyTEM CO3JAaHUS W
JKCIUTyaTalliM CTOXAaCTHYeCKOM MOJenu, OT-
paxkaroIei TMHaMHUKy JaHHOTO TpoIiecca.

CymiecTByeT MHOXECTBO CaMbIX pas-
HeIX Moaudukanuii Meroma Monrte-Kapio
MPUMEHUTENFHO K pas3HbIM 3amadaMm. CyTh
pemeHnss GU3NUECKUX 3a/a4 STHM METOJIOM
3aKIII0YaeTCs B TOM, YTO (PU3HUECKOMY SIBJIC-
HUIO COTIOCTABJIACTCSI HIMUTHPYIOLINIT BEpOsIT-
HOCTHBIM TPOLIECC, OTPa)aloIIMi €ro JAWHa-
MHKY (IpYTHMH CIOBaMH KaKIOMY 3JIEMEH-
TapHOMY aKTy IIpOIlecca COMOCTABIAETCS He-
KOTOpasi BEPOSTHOCTh €ro OCYIISCTBIICHHUS).
3aTeM 3TOT MPOIECC PeaTu3yeTcs C MOMOIIbI0
HaOopa ciydaiiHbIX uucen. MHTepecyromue
3Ha4YeHUs (PU3MUYECKUX BEIWYMH HAXOIATCS
YCpEIHEHHUEM 110 MHOXKECTBY peajn3aiuii Mo-
JeTUpPyeMoro mporecca.

OTcroza clenyrT o0IIue CBONCTBA Me-
TONA!

- a0COIIOTHASL CXOIMMOCTh K PEIICHUIO;

- TsOKEnmas 3aBUCHMOCTH TOTPEIIHOCTH
OT YMCa MCIBITAHUH, KaK (1151 YMCHBIICHUS
MOTPEIHOCTH Ha TOPSIO0K, HEOOXOJIUMO yBe-
JUYUTh KOJIWYECTBO WCIBITAHWN Ha JBa IO-
psaka);

- OCHOBHBIM METOJOM YMEHBIIEHHS T0-
TPEIIHOCTH SBJIAETCS MaKCUMAalbHOE YMEHb-
IIEHUE AWCIEPCUH, APYTHUMH CIOBaMH, MakK-
CHMAaJIbHO MPHOJIM3UTH MJIOTHOCTH BEPOSTHO-
CTH CITy4ailHOM BEIMYMHBI K MaTEMaTUYECKON
(dbopMyITupoBKe 3a/laun WIH (PU3HKE MOJIENH-
PYEMOro sIBIEHUS,

- MOTPEUIHOCTh HE pearupyer Ha pas-
MepHOCTh 3afaun (B KOHEYHO-Pa3HOCTHBIX
MeToJax IpH Iepexoe 0T OJHOMEPHOM 3a/1a-
Yl K TPEXMEPHOHW KOJIMYECTBO BBIYMCIICHUN
YBEIUYMBAETCAd Ha JBa MOPAIKA, B TO BpeMs
Kak B Meromax MonTte-Kapno komudecTtBo
BBIUMCIIEHHH OCTAETCsI TOTO JK€ TIOPSIKA);

- IpoCTast CTPYKTYpa BBIYUCIUTEIBHOTO

anroput™a (N pa3 MoOBTOPSIOIINECS OIHOTHII-
HbI€ BBIUMCIICHUS peaN3aluil CiydyailHOU Be-
JIMYHHBI);

- KpOM€ TOr'0, KOHCTPYKLUS CIIy4aiiHON
BenmrunHbl N, BOOOIIE TOBOPS,, MOXKET OCHO-
BBIBATHCS Ha (DM3MYECKOW MPHUPOE mpolecca
U He TpeOoBaTh 0053aTENbHOM, KaKk B pery-
JSIPHBIX MeToJaX, (GOpMyTHPOBKH ypaBHEHUS,
YTO JUISI COBPEMEHHBIX MPOOJIEM CTaHOBUTCS
BcE OoJiee aKTyaIbHBIM.

B HeliTpoHHO! (PHU3MKE OCHOBHBIMH 3a-
JadaMy ABJISIIOTCS. MOJENUPOBAaHUE IPOXOXK-
JIeHHsI TIOTOKa HEMTPOHOB B Cpere, pacyer Ko-
s¢uimeHTa pa3sMHOKEHHS HEUTPOHOB B
SIIEPHOM pEaKTope, pacyer 3alluThl peakTopa
u np. Mcnone3yloT kak mpsiMoe, Tak M KOC-
BEHHOE MoJenupoBaHue. B mepBom ciydae B
00béME peakTopa MOJACIHPYIOT HaOOp HEKOo-
TOPOr0 YKCiia HEWTPOHOB C 3aJaHHBIMU CKO-
poctamu (mepBoe ToKoeHue). I Kaxaoro
HEUTpOHA MPOCISKHUBAIOT ero cyapdy (mo-
TJIOIICHNE, BBUICT M3 pEaKTopa, JICNCHHE).
O6pazoBasiinecst B pe3yyibTaTe JeJeHUs Hel-
TPOHBI - 3TO BTOPOE MOKOJICHUE, CYyH0Y KOTO-
PBIX TPOCIEKUBAIOT aHamorudHo. [locie mo-
JIeTTMPOBAaHUsSl JIOCTATOYHO OOJIBIIOTO YHCIIA
MOKOJIEHU MOXHO OIEHUTh KPUTHYHOCTH
pexuma peakropa. Meron ymoOeH TeM, 4TO
MO3BOJISIET YYHTHIBATH JIIOOYIO TEOMETphye-
ckyto hopMmy peakropa, HalUUEe HEOJHOPOI-
HBIX npuMecelt u mp. OnHaKo BpeMst pacuEéToB
MOXET OBITh CYIIECTBEHHO OOJIbINE, YeM TPH
KOCBEHHOM MOJIEITMPOBAHHH, KOT/1a JBUKEHHE
HEHTPOHOB OMUCHIBAIOT MHTErPaJbHBIM YpaB-
HeHHeM repeHoca. s pelneHus ypaBHEHUS
COCTaBJIIOT 1ienb MapkoBa. XapaKTepUCTHKU
MOBe/leHUs1 cUcTeMbl (B T. 4. ¥ KO3 HUIMEHT
Pa3MHOXEHHS) SBISIFOTCST (DYHKI[HOHATAMHU OT
COCTOSIHMH 3TOM IIETIH U MOTYT OBITh OIICHEHBI
CTaHJAPTHBIMH METOJaMH.

B ¢usuke armeMeHTapHBIX YacCTHI[ O-
HHUM U3 IEPBBIX NpUMEHEeHUH Merona MoHTe-
Kapno Obio MojenupoBaHHE DIIEKTPOHHO-
(OTOHHBIX JIMBHEH. YcCIeX MeTojaa B IPHIIO-
KEHMH K dTOW 3ajiade Ompenensercs TeM, YTOo
KJIACCHYECKOe OMMCaHUe Mpoliecca, XOTsI U He
MIPECTaBIIACT MPUHIUINAIBHBIX TPYJHOCTEH,
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MPAKTUYECKH OECIoNie3HO H3-32 YpPe3MEpPHO
OonpIIOTO YHCTAa TEPEMEHHBIX. PereHue
nmpobieMsl ¢ momoIIbo Meroga Monte-Kapio
CBOAMTCS K IIOCIENOBATEILHOMY MOJIEIHPO-
BaHHMIO CyAbObI KakaoW dYacTHisl (ramMma-
KBaHTa, JJICKTPOHA HJIHM IO3MTPOHA), y4acT-
BYIOIIIEH B Mpolecce, U MOJCTHPOBAHUIO CO-
OTBETCTBYIONIETO DJIEMEHTAPHOIO aKTa B3aW-
MozelcTBus. IIpy 3TOM BO3HUKAIOT Iapamer-
PBI BTOPHYHBIX YACTHUI], CYIb0Y KOTOPBIX TPO-
CII©KUBAIOT aHanoruuHo. Mmeercs psn npu-
KJIaJIHBIX TIPOTpaMM, PadoOTaONMX MO 3TOMY
MPHHIUITY, OJHAKO JUIS CBEPXBBICOKHX JHEp-
ruii (~1 T»B) mpociexuBaHHe BCEX YacTHII
JTUBHS TpeOyeT HepealbHO OOJBIIOro MallvH-
HOT'O BPEMEHH.

Meron Monte-Kapmo wucmons3yercs
TaKXKe MPH aHaIM3e JAHHBIX, TOTYYCHHBIX B
SKCIEPUMEHTAaX C DJIEMEHTApHBIMU YaCTHIIA-
MU. B pesynbraTe B3auMoAeicTBUS ABYX Yac-
THI 00pa3yercsl psii BTOPUYHBIX YacTHUI, He-
KOTOpbIC U3 HUX HECTaOMIBbHBI U PachaiaroT-
cs1, 00pa3ys HOBbIC YaCTHIIBI. Bech KackaaHbBIN
MPOIIECC OMUCHIBACTCS COBOKYIMHOCTBIO K me-
PEMEHHBIX Py, ..., Pk. ILIOTHOCTE pacnpenene-
HUS 9TUX TIEPEMEHHBIX ONpeeNnsieTcs Teoprek
WIH MOJIENBIO, MCIOIb3yEeMON Il MHTEpIpe-
TauM JaHHOM peakunu. COOTBETCTBYIOIIAS
¢dbopMynia MOXKET BKIIIOUATh Psii HEM3BECTHBIX
mapamerpoB hy, . ..,hm, 11 ompenenenus xo-
TOPBIX TPOBOIAT (UIUUECKHHA DKCIICPUMEHT.
Takum 00pa3oM, MONHYIO TUIOTHOCTH BEPOSIT-
HOCTM MOYKHO 3amucath B Buge F (Pi, ....P«;
hy,....hm).

C mnomompio (pU3HUYECKOH yCTaHOBKH
(meTexkTopa) perucTpUpyIOT BCE WM HEKOTO-
pBle M3 YacTHll, YIacTBYIOIIMX B peaknuu. B
KQKJIOM KOHKPETHOM pEeakUuU HU3MEPSIOT He-
KOTOpbIC BEIHYHUHBI Uj,..., Up, SIBISIFOIIHECS
(GYHKIUSAME TeX e MEPEMEHHBIX [ W mapa-
MeTpoB N, 3aperucTpupoBaB JOCTATOYHO
OoIbIIIOE YHCIIO COOBITHI, MOXHO JKCIIEpH-
MEHTAJIBHO OLEHUTH TUIOTHOCTh BEPOSTHOCTH
BelMYMH U I(Uy,..., Un), ¥ IyTEM COIOCTaBIIE-
HUS 3TOH (YHKIUHM C TEOPETHUYECKU TPEICcKa-
3bIBAEMOI ONPEICTUTh apamerps h.

OOBIYHO JUISL 3TOTO MPUMEHSIOT METO[
HAMMEHBIINX KBaApaToB WM (B Goiee obIemM
cllydae) METOJ MaKCHMaJbHOIO MpPaBIONOI0-
Oust. I[Ipu ucnonab30BaHMKM KOHKPETHOH (hU3H-
yeckoi Meromuku ((GoTodMyIbCus, My3bIph-
KOBasi KaMmepa, CIEKTPOMETpP C HCKPOBBIMH,
MPOTOPIIMOHANBHBIMU MM JpeioBBIMU Ka-

MepaMH) HEMOCPEICTBEHHBIM PE3yJIbTATOM
JKCIIEpUMEHTa  SIBIAETCS  TPOU3BENCHUE
(GYHKIIMY I Ha Tak Ha3bIBAEMYIO TPUOOPHYIO
byukuuoo Wi 3bpekTuBHOCTh &Py, ..., Pk)-
OueBrHO, YTO MpPH aHAIU3E COOTBETCTBYIO-
HIUX paclpeacieHnii Heo0X0IMMO YUHTHIBATh
HCKa)KEHMsI, BHOCHMBIE aeTekropoMm. OOrie-
MPHHATBIM METOAOM pacuéra 3(QQeKTUBHO-
cTeit sBusiercst Mmerog MonTe-Kapio.

MogenupoBaHue B3aUMOACHCTBUI U
mporecca MPOXOXKACHUS BTOPUYHBIX YacCTHII
yepe3 AETeKTOp AaéT BO3MOXKHOCTH OIpee-
JUTh TEOMETPUYECKylo 3(PQeKTHBHOCTD -
TEKTOpa, T.€. JONI0 PErHCTPUPYEMBIX COOBI-
TUI OT UX MOJHOro yucia. Mmuranus Tpaek-
TOPUH WIIM CHTHAJIOB B J€TeKTOpax (CIIMHTHII-
JSIIMOHHBIX, YEPENKOBCKUX M IP.) TO3BOJISET
MPOU3BOJNTH OOPAaTHYIO PEKOHCTPYKIIUIO MO-
JICITMPOBAHHBIX COOBITUH W CpaBHUBATh Haii-
JICHHBIC TAKKUM 00pa30M KHHEMaTHUYECKHE Xa-
PaKTepUCTUKA C HMCTHHHBIMH. C IOMOIIKIO
TaKkoil MpOIEAYphl OMPENeNsioT pa3pelaro-
HIYIO CITOCOOHOCTH JIETEKTOopa.

B kBaHTOBOI Teopuu noig MeTog MoH-
Te-Kapiio MHTEHCUBHO HCHONB3YIOT Ui pac-
4ETOB B KAJIMOPOBOYHBIX TCOPHSIX Ha PEmIET-
ke. Haubonee ¢ dexTuBHO pUMEHEHHE ATO-
r0 METO/Ia K TeM SIBICHUSM B KBAaHTOBOH XpO-
moguHamuke (KX]I), kotopsie 00YyCIIOBIEHBI
B3aMMOJICHCTBHEM KBapKOB Ha CPaBHHUTEIHHO
Oonpmnx paccrosausx. Kak uzsectao, B KXJ|
C YBEIMYECHUEM PACCTOSHUS pacTéT u 3¢ dek-
THBHasg KOHCTAaHTa CBS3M, YTO JENaeT HEeBO3-
MOXXHBIM TIPUMEHEHHE TEOPHUU BO3MYIIICHHM.
OpHMM W3 OCHOBHBIX CPEICTB HCCIEIOBAaHUS
B TaK Ha3bIBaEMOW HEMepTypOaTUBHOM o0ac-
™1 KX]JI cranm Meron ducieHHOro pacuéra Ha
YeTBIpEXMEpPHON pemérke. B TakoM noxaxone
ucnonb3yot Gopmymupoky KX ¢ momo-
b0  (PYHKIUOHAIBHBIX HWHTErpajioB, IpH
3TOM CpEJHHE 10 KBAHTOBBIM (UIYKTYalHsM
nojaell B KaXJAOM TOYKE MPOCTPaHCTBA-
BPEMEHHU TPEACTaBJICHbI B BHUJE HMHTErPajOB.
OTU MHTErpaibl BBIUUCIAIOT C MPUMEHEHHUEM
meroga Monrte-Kapno. TouHocTs pacdéroB
yIIydlIaercs ¢ yBeJIHMUYEeHHEM pa3Mmepa petier-
KM, ONHAaKO TpPU 3TOM CYIIECTBEHHO pPacTéT
BpeMsl, 3aTpadynBaeMoe Ha BbluucieHus. [axe
Haunbosnee momHble I9BM crocobHbl obecrie-
YUTh IIPOBEAEHUE PACUYETOB HA pelIETKax
JIMIIb CPAaBHUTEIBLHO HEOOJIBIIOrO pa3mMepa.
KauecTBeHHBIN CKa4OK B 3TOM HAampaBIeHUU
BO3MOJKEH IMPH HMCIIONB30BAHUH CIIEIHATBHBIX
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CUETHBIX YCTPOWCTB, BKIIOYAIOIIUX OOJBIIOE
KOJTMYECTBO aBTOHOMHBIX MHKPOIPOIIECCO-
poB. Haubosee nHTEpecHbIE pe3yabTaThI: BbI-
YHCICHUE CIEKTpa Macc YHCTO TIIFOOHHBIX
gactull (TI000I0B), OIEHKA TEMITEPaTyPhI
(dazoBoro rmepexoia aapOHHOW MaTepUH B
KBapK-TJIIOOHHYIO IJIa3My W pacuér IMOTeH-
1uaa B3anMOJCHCTBHS Ha OOJBIIUX PacCTOs-
HHUSIX. YUET KBApKOB IPU pacuérax Ha pemer-
Ke Jaér BO3MOXHOCTb BBIYHCIHTH CIEKTP
Macc aJpoHOB, T.€. IIOYTH BCEX AIEMEHTAPHBIX
gactull. CrenaHHble JO CHX MOp OIICHKH
HMMEIOT HE OY4EHb BBICOKYIO TOUHOCTb.

B crarucruueckoit (u3MKe HMCMIONB30-
Banme Mmeroma Monte-Kapino wumeer cBoio
crienupuKy u TECHO TIepeIuieTaeTcs ¢ IPyruM
YHCICHHBIM METO/I0M — METOI0OM MOJIEKYJIIsIp-
Ho#l nquHaMuku. OTHO W3 HAIIPABJICHUH B DTOU
obnacTu - ucclieioBaHue (PU3UKU SKUIAKOCTH.
TpamuionHass MoneNb, NpPUMEHSIeMas s
OIMCAHUS KUAKOCTH,- CUCTeMa TBEPABIX chep
00 TBEPABIX AMCKOB. OOBIYHO HCCIEAYIOT
MOJIENb, COAEPKAIYI0 OT HECKOJIBKHUX JECST-
KOB JI0 ThICSI4M Takux chep. Bapbupys koH-
KPETHBIM BHUJ B3aUMOAECUCTBUS MEXIY dTUMHU
00BbeKTaM#, MO>KHO MOJIETTHPOBATh MTOBEACHUE
TaKUX Cpefl, Kak KiIacCHYecKas >XHUIKOCTb,
JJEKTPOIUTUYECKUI PACTBOP WM KUJKHI
MeTaul. MeToauka MOJENUPOBAHMS TJIa3MBI
pasiIuYHa IS pa3IMYHOW TUIOTHOCTH DJIEK-
TPOHOB. IIpy BBICOKOM IUIOTHOCTH (XapakTep-
HOHM, Harpumep, Ui OeJbIX KapJIUKOB) DJICK-
TPOHHBIA Ta3 BBIPOXKJICH U pacCMaTpUBACTCS
KaK HEIMOJBIIKHAS Cpela, B KOTOPOH JBMIKYT-
csi MOHBI (OJHOKOMITOHEHTHas a3ma). [Ipu
MEHbIIIEH MJIOTHOCTH HEOOXOJUMO YUUTHIBATH
MOJIAPHU3AIMIO 3JICKTPOHHOTO (poHa U dPdek-
THI dKpaHupoBaHus. [loBeneHue Takoi Ias-
MBI HCCIEeIYyIOT, HalpuMep, C MOMOIIBI0 MO-
JeNA  3apsDKEHHBIX TBEPABIX cdep, IBHKY-
IMXCSA B OAHOPOAHOM (oHe. Meron MonTe-
Kapno (Hapsay ¢ METOAOM MOJEKYJISIPHOM
JMHAMHKH) PUMEHSIOT TaKKe JUIS M3YIEHUS

VK 541.64 : 532.77

MTOBEPXHOCTHBIX SBJIEHUI B )KUIKOCTSIX.

Meron Monte-Kapno naér BO3MOX-
HOCTH MPAKTHYECKOTO UCCIIEOBaHUS (ha30BBIX
IUarpaMMm cMeceil M MarHuTHBIX cucteM. Oc-
HOBHBIE MTPOOJIEMBI B 3TOM 00JIACTH CBSI3aHBI C
M3Y4EeHHUEM YTIOPSIOUYEHHBIX COCTOSIHHM CHC-
TEM W C OmpenelieHHeM O0JIaCTH YCTOHYMBO-
cti. MHOro padoT mocBsIeHo npupoje ¢aszo-
BBIX I1EPEXO0JIOB U MOBEACHUIO CUCTEMbI BOJIU-
3 KPUTHUYECKOH TOYKH, a TaKkKe JAWHAMHUKE
3TOrO mporecca. Yamie Bcero 3T mpoOiIeMbl
Hccleayorcd Ha Mmoaenu M3unra.

Meton Monte-Kapio mpuMeHSIOT Tak-
e IS MCCTIEeNOBAaHUs KBAHTOBBIX KHJIKOCTEH
u KpuctasuioB. C MOMOIIBIO 3TOrO0 METOna
MOXXHO pemath ypaBHenus Ilpéaunrepa u
MoJyyaTh TOYHBIE UWCIEHHBIE OLEHKU IS
XapaKTePUCTUK OCHOBHOT'O COCTOSIHUSI OO30H-
HOH CUCTEMBI.

Baxnoe mpakTHdeckoe mpUMEHEHHE
meron Monte-Kapno Hamén B gaepHoil reo-
¢uznke. lllupokoe Hcnonp3oBaHWE HEHTPOH-
HOTO M raMMa-KapoTaka IpU IOHMCKe IOoJe3-
HBIX MCKOIAEMBIX JIeNaeT aKkTyaJbHbIMU 3aja-
YHM TIepeHoca U3JIyuYeHUS B MHOTOKOMITOHEHT-
HOU cpefie U OleHKH (YHKIHUU OTKJIMKA TPH-
O6opa ¢ y4éToM peEalbHBIX T'EOJIOTHYECKHX H
TEXHUYECKUX YCIIOBUW H3MepeHus. PerieHue
3THX 33/1a4 OCHOBAHO Ha MPUMEHEHUH METOoJa
Mounrte-Kapio.
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CAMOOPT'AHM3AIIUA - UCTOYHUK U OCHOBA 3BOJIIOLIUHU
Axmerona [I.K.

CoBpeMeHHOE 3BOIIOIMOHHOE MBbIIIIe-
Hue cnoxkuwioch B XVIII u XIX BB. u Hepaz-

PBIBHO CBA3aHO C BEJIMKMMU MMCHaAMH KaHTa,
I'erens, Mapkca, Hapsuna u Kmaysuyca. .
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KaHT mpennpuHsi MONBITKY OOBSCHHTH TPO-
HUCXOXKICHUE MHpa HCXOAS W3 (PUIUIECKUX
3akoHOB. To, uro KaHT - ¢ HeManoil mpereH-
3uel - caenan A MCCIeIOBaHUS KOCMUYe-
ckoil »Bomonuu, I'. T'erens cosepmmn it
OTKPBITHA OOIIMX 3aKOHOB auajekTuku. K.
Mapkcy MbI 00s3aHBI 3HAHHEM HEKOTOPBIX
3aKOHOB OOIIeCTBEHHOM Botonuy, a Y. dap-
BHHY — 000CHOBAaHHOM TeOpHEd MpOUCXOXKIe-
Hust BUOB. JlapBuH cdopmynmpoBan NpuH-
un oTOOpa W MPOJEMOHCTPUPOBAT €ro 3Ha-
YeHUe IS SBONIONMH B Ouonoruu. JIMHrBUCT
neiixep oxono 1850 r. coBepiieHHO HE3aBH-
cuMo oT /[lapBMHA yCTaHOBWJI aHAJIOTUYHBIN
TIPUHIIMII JUT Pa3BUTHUS €CTECTBEHHBIX SA3BIKOB
U TeM CaMbIM 3aJOXKHJI OCHOBBI TEOPHUU HBO-
JIIOIMU SI3bIKOBOM KOMMYHMKanuu. Hakowner,
Knay3uyc chopmyaupoBan BaXHEHIINN 3aKOH
MIPOIIECCOB 3BOMNIOIMH - BTOPOE HAdajio Tep-
monuHamuku. K Kiaysnycy BocxonsaT nepsbie
COOOpaKeHUsI ~ OTHOCHTENILHO  (DU3HYECKH
00OCHOBAaHHBIX MOJIENEeH KOCMHYECKOrO pas-
BUTHA. CKOIb HU COMHHUTEIBHBIM MOXET Ka-
3aTbCAd C COBPEMEHHOM TOUKH 3PEHHUS BBIBOJ
Knaysuyca o "remnosoit cmeptu Beenennoit',
MMEHHO 3TOT BBIBOJ MOCITYXXHJI TOTYKOM K
Pa3BUTHIO TEOPETHYECKON MBICIH, KOTOpas B
paborax OitHiureiina, ®puamana u [amosa
MpHUBeNia K HbIHE IIMPOKO MPUHATON PESITH-
BHCTCKO-TEPMOAMHAMHYECKOW MOJEIH HBO-
monuu. W, HakoHel, COBpeMeHHas Teopus
3BOJIOLIMH, OCHOBAHHAs Ha KOHIEMIIMKA CaMO-
OpTaHM3allM{, paccMaTpUBaeT IPOLECC 3BO-
JIOUMW KaK HEOrPaHWYEHHYIO TIOCIIe0Ba-
TENBbHOCTh MPOIIECCOB CAMOOPTaHMU3ALUU CHUC-
TEM.

OpomonnonHas Teopusa J[lapsuHa TO-
CIIy’KWJIa MOIIHBIM TOJTYKOM JJISi pa3BepThIBa-
HUS HCCIENOBaHUI O MeXaHM3MaX Pa3BUTHUA
Pa3IUYHBIX MPUPOAHBIX M COLMAIBHBIX CHC-
TeM. Ecnu pu3uveckne ¥ XMMHUYECKHE METO-
II6l MICCTIEIOBAaHUSI MHOTO€ Jali JUIsl aHaJIK3a
CTPYKTYpbl H (YHKIIMOHUPOBAHHS KHBBIX
CHCTEM, TO SBOIIOIMOHHAS KOHLENIHs Ouo-
JIOTHMM 3acTaBuia (U3NKOB M XHMHKOB I10-
HOBOMY B3IIISTHYTh Ha OOBEKTHI CBOHMX HCCIIC-
JIOBaHWI W Tpupoay B 1enoMm. B camom pene,
ecnu B Teopun [lapBuHA 3BOIONUS MPUBOAU-
Jla K COBEpIICHCTBOBAHUIO M YCIOKHEHHUIO
KUBBIX CHCTEM B pe3yJibTaTe X aJalTaluu K
M3MEHSIOUINMCS YCIIOBUSAM CpEZbl, TO B KiIac-
crueckol (pu3mMKe OHa CBS3BIBANIACh C JIE30p-
raHu3alMeld U pa3pylleHueM cucteMsel. Takoe

MPE/ICTABICHHE BBITEKAJIO M3 BTOPOro Havaja
TEPMOIUHAMUKH, COTJIACHO KOTOPOMY 3aKpbI-
Tasi CUCTEMa IMOCTEICHHO JBOJIOUOHUPYET B
CTOPOHY OecropsiaiKa, Je30praHnu3alii U yBe-
JIMYCHUIO SHTPOIINH. Ilongarue OHTPOIIUN Xa-
PaKTEpU3yeT Ty 4acTh IIOJHOM 3HEPIUM CHUC-
TEMBI, KOTOpasi He MOXKET OBITh MCITOIb30BaHA
JUTSL TIPOM3BOICTBa pabotel. [TosToMy B OTIIH-
4re OT CBOOOHON YHEPTHU OHA TPECTABIISACT
co0oOil  JerpaJupoBaHHY0, OTPabOTaHHYIO
sHepruio. Eciiu 0003HaYuTh CBOOOHYIO SHEP-
ruro F, sHTpomHio — S, TO monmHas SHEpPrus
CUCTEMBI.

E=F+TS

CornacHO BTOPOMY 3aKOHY TepMOJIH-
HaMUKH, PHTPOIUS B 3aMKHYTOH CHCTEME I10-
CTOSSHHO BO3pacTaer M, B KOHEYHOM CHUETE,
CTPEMHUTCS K CBOEMY MaKCHMaJIbHOMY 3Haue-
Huto. CienoBaTenbHO, 1O CTENIEHH BO3pacTa-
HUSl SHTPOMHUU MOXKHO CYIUTH 00 3BONIOLNUHN
3aMKHYTOW CHCTEMBI, @ TEM CaMbIM U O Bpe-
MeHU ee u3MeHeHusd. Hemenkni ydensiii JI.
BonbuiMaH cran HHTEPIPETHPOBATH SHTPOIHUIO
Kak Mepy Oecriopsiika B cucreme. Takum 00-
pa3oM, BTOPOH 3aKOH MOXHO OBLIO Terephb
copMyIUpOBaTh TaK. 3aMKHYTas CHCTEMa,
MpeaoCTaBICHHAs caMOl ce0e, CTpEMHTCS K
JOCTIXKEHUIO Haunbosee BEpOsTHOI'O COCTOS-
HUS, 3aKJIIOYAlOIIErocsi B €e MaKCHMaJbHOMN
nesopranuzaruu. K TakoMy paBHOBECHOMY
COCTOSIHHIO B COOTBETCTBHM CO BTOPBHIM Hada-
JIOM TEPMOAMHAMUKH MPUXOAT BCE 3aKPHITHIC
CHUCTEeMBI, T.€. CHUCTEMBI, HE IMOJydYaloule
SHepruu u3BHe. [IpOTHBOIONOXKHBIE TIO THITY
CHCTEMbI HOCSIT Ha3BaHUE OTKPBITHIX.

Pe3koe mporuBopeune Mexmy OuOIO-
THYECKON U (PU3MUECKOM DBOIIOIMEH YIaloch
pa3pelmTh TOJIBKO MOCie Toro, Korjua (Gusuka
oOpaTuiiach K TIOHSTHIO OTKPBITOH CHCTEMBI,
T.€. CHCTEMBI, KOTOpasi 0OMEHUBAETCS C OKpY-
JKAIOILEH Cpeaol BEIECTBOM, SHEPTUEN U UH-
¢dopmarueii. [Ipu onpeneneHHbIX YCIOBHSIX B
OTKPBITBIX CUCTEMaX MOTYT BOSHHMKHYTH IPO-
LIECCHl CAaMOOpPTaHU3aINN B pe3yibTaTe Momy-
YeHHs HOBOM SHEPrMU U BEIIeCTBa H3BHE U
JVICCUTIAIINHN, WM DPACCESTHHSI, HCIONb30BaH-
HOH B crcTeMe dHepruu. Takum oOpa3om, Obi-
JI0 YCTAHOBJIEHO, YTO KIIOY K TMOHHMAaHHUIO
MIPOIIECCOB CaMOOPTaHU3AIMH CONEPKUTCS B
WCCIIEZIOBAHUN TIPOLIECCOB B3aMMOACHCTBUS
CHUCTEMBI C OKpYKalollen cpenoi.
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IIpomecchl caMoOpraHu3aluy UCCIEN0-
BaJIM pa3HbIe YUEHbIE B PA3HBIX HAIIPAaBJICHUSIX
ecrectBo3Hanusa. B 1951 r. B.II. Bemoycos
OIKMCAJI CaMOOPTraHU3YIOIIYIOCS XUMUYECKYIO
peakuHio, B KOTOPOM BO3HUKAKT CaMOIOA-
JiepKUBatouecss KoinebaHWs BO BPEMEHH.
Bornee monpoOHO Takoro poja peakiuu ObUTH
HCCIENOBAaHbl IPYINOA YYEHBIX IO PYKOBO-
nctBoM A.M. JKabGorunckoro. B atux peakiu-
SIX MaJIOHOBAsl KHCJIOTAa KaK OpPraHUYeCcKOoe
BEIIIECTBO OKHUCIIsieTcss OpoMaTaMu B pacTBOpE
CEpPHOM KHUCJIOTHI B IPUCYTCTBUU OINPEIEIICH-
HOTO KaTtanu3aropa. B pesynbraTe peakuuii
pacTBoOp, B KOTOPOM HAXOASTCS 3TH BELIECTBA,
HAa4yMHAEeT NEPUOJUYECKU MEHSTh CBOK OKpa-
CKy € roiay0oro Ha KpacHbIi, Tak 4TO 3TOT ca-
MOOPIraHU3YIOUIMICS IPOLECC MOXKHO pac-
CMaTpHBaTh KaK CBOEOOpPa3HbIC "XUMHUYECKUE
yacel'. B manpHelmeMm ObLIO OOHapyXeHO
BO3HUKHOBEHHE HE TOJIBKO IEPHOIUIECKIX
CTPYKTYp BO BpE€MEHH, HO U B NPOCTPAHCTBE
WY OJHOBPEMEHHO B IIPOCTPAHCTBE H BO
BpeMeHU. MexaHu3Mbl TaKUX peaKIUil BeCbMa
CIIO>KHBI.

BunHbIl TEOpEeTHK caMOOpraHU3ALMU
N.P. IlpuroxxuH npuiien K CBOMM HACAM U3
aHanmm3a crenu@UYecKux XUMHUYECKUX peak-
IIUH, KOTOpbIE TMPUBOIAT K 00pa30oBaHUIO OIl-
PEAENeHHbIX MPOCTPAHCTBEHHBIX CTPYKTYp C
TEYEHWEM BPEMEHHU NpPU W3MEHEHHH KOHIICH-
Tpaly pearvpyroumx BemecTts. Bmecte co
CBOMMU COTPYJHUKAMH OH IIOCTPOMJ MaTeMa-
THUYECKYI0 MOJIeNb Takux peakuuii. Teoperu-
YECKOM OCHOBOW MOJENIH cTaja HeJIUMHEHHas
TEPMOJMHAMMKA,  M3y4darollas  IPOLECCHI,
MIPOUCXONAIINE B HETUHEHHBIX HEpaBHOBEC-
HBIX CHCTEMax IoJ| Bo3aeicTBHeM (iykTya-
uuii. Ecim Takas cucrema yjaalieHa OT TOYKH
TEPMOJIMHAMMYECKOIO PAaBHOBECUS, TO BO3HU-
Kalolpe B Hel (QIUyKTyanuu B pe3yibTare
B3aUMOJICHCTBUSA CO Cpelod OyayT YCHIIH-
BaThCA U B KOHIIE KOHIIOB IPUBENYT K pa3py-

HexcrofpiaocTs

HICHUIO TIPEXKHEr0 MOpPsAKa WIH CTPYKTYPHI, a
TEM CaMbIM M K BO3HHKHOBEHHIO HOBOW CHC-
TeMbl. CTpyKTypa M CHCTEMBI, BO3HHKAIOIIHE
npu stoM, WU.P. Ilpuroxun HazBan auccuna-
TUBHBIMH, IIOCKOJIbKY OHHM O00pa3yroTcs 3a
CYET IUCCHIIAINM, WM DPACCeSHHs, YHEPTUH,
HCIIOJIB30BAHHOM CHCTEMOH, W MOIYYEHUS U3
OKpY’Kalolllel cpe/ibl HOBOM, CBEXEW YHEPTHH.
3a ucclenoBaHus M0 TEPMOINHAMUKE TUCCH-
naTuBHBIX cTpyktyp W.P. Ilpuroxuny Obuia
npucyxaeHa HobGeneBckast npemusi.

Jpyroii BHIHBI TEOPETHK caMoopra-
HU3AIUHN - HEMENIKUH ydueHsld M. DiireH - mo-
Ka3aj, 4To OTKphIThINA Y. /fapBUHBIM NPUHLINI
oTOOpa TPOJOIDKAET COXPaHSTh CBOE 3Haye-
HUE U Ha MUKpoypoBHe. [loaTomy oH mmen
BCE OCHOBaHHUS YTBEPXAaTh, YTO TEHE3UC
KHU3HH €CTh pe3yJbTaT TIpoliecca oTdopa,
MIPOUCXOMAIIEr0 Ha MOJIEKYJISIPHOM YpOBHE.
OH moka3zan, YTO CJIOXKHBIE OpPraHMYECKHe
CTPYKTYPHl C aJanTalliOHHBIMU XapaKTepH-
CTHKaMH BO3HHKAalOT OJarojapsi 3BONIOLHNOH-
HOMY TIpolieccy 0TOOpa, B KOTOPOM ajariTta-
Mg ONTUMHU3UPYETCSd CAMHMHU CTPYKTYPaMH.
[IpenmoceikaMyu OCYIIECTBIEHUSI TaKOW ca-
MOOpPraHU3allMd  MaKpPOMOJIEKYJ  SBISIOTCS
B3aUMOJICHCTBHE CUCTEMBI CO CPEeIOW MM OT-
KPBITOCTH JIIsl OOMEHa BEIIECTBOM W DHEPTH-
eif, aBTOKaTajau3, MyTallil M €CTECTBEHHBIN
oroop. Takum oOpa3oM, MEUICHHO, HO HEYK-
JIOHHO B PAa3HBIX HaNpaBICHHUSIX HayKu (op-
MHUPOBAJIOCh YOEXKIEHHE, YTO BO BCEX DTHX
WCCIIEJIOBAHMSIX CYIIECTBYET eIWHOE KOHIIET-
TyaJbHOE SJIPO, KOTOPOE CIYXKHUT OOIIeH HX
ocHOBON. OHO M COCTaBJseT MapaurMy Hc-
CJIEZIOBaHUS MPOLIECCOB CAMOOPTaHU3AIINH.

Takum 00pa3oM, DSBOIIOIHIO MOXKHO
paccMaTpuBaTh KaK HEOTPaHMUYEHHYIO TOCIe-
JIOBAaTENbHOCTH MPOIECCOB CAMOOPTaHU3AIIHH.
O6mias cxema mporiecca 3BOIIONUH MIPH STOM
MPUHIMIIMATBHO CBOAUTCS K CIEAYIOLIEMY

(puc. 1):

CrcroR-

.
L

Cam DODTAHMAAIINRE

-
|

\ mmen+]

Puc. 1. IIporecc 3BOIIONNY KaK HEOTpaHUUEHHAS TTOCTISIOBATEILHOCTH TIPOI[ECCOB CaMOOpP-
raHu3aIn

1. OTHOCHUTENBHO CTAOWILHOE N-€ COo-
CTOSIHME DBOIIOIMH yTPauyWBaeT yCTONYH-

BOCTE. B KkauecTBe IIPpUYKUH, BLI3BIBAIOIIUX
TIMOTEpPIO yCTOﬁ‘IHBOCTH, BBICTYyIIalOT BPCMCH-
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HbI€ U3MEHEHHSI BHYTPEHHErO COCTOSIHUSA WU
HaJOXKCHHBIX KpaeBbIX YCIOBUi. (OCOOCHHO
XapakTEpHOM NPUYMHON 3BOIIOLMOHHOW He-
YCTOMYMBOCTH SIBJISIETCS BHE3AIHOE IIOSIBJIE-
HHE HOBOM MOJI€NIM JBUYKEHUS, HOBOM pa3HO-
BUJHOCTH MOJIEKYJl B XMMHHM, HOBOT'O BHJA B
OuoIOruK. DTOT HOBBIH 3JIEMEHT B paccMar-
pUBaeMoOil AMHAMHUYECKOW CHCTEME MPUBOIUT
K TOTEPE YCTOMUYUBOCTH COCTOSIHUS CUCTEMBI,
KOTOPOE JI0 TOSBJICHHSI HOBOI'O dJIEMEHTa ObI-
JIO YCTOWYHBBIM.

2. HeycroiunBocTh, 0OyCIIOBIICHHAS

HOBBIM JJIEMEHTOM B CHUCTEME, 3aIlyCKaeT AH-
HaMHUYECKUI MPOLECC, KOTOPBIM MPUBOANUT K

JlabHEWIIIe CcaMOOpraHu3allid  CUCTEMBI.
CucreMa MOpOXKIAeT HOBBIC YIIOPSIOUYCHHEBIC
CTPYKTYPHI.

3. Tlo 3aBepiieHHH Mpolecca caMmoop-
TaHU3alUK IBONIOIMOHHAS CHUCTEMa IIEePexXo-
JWT B 3BOJIONMOHHOE cocTosiaue (N+1). ITo-
CJIe ATOr0 N-rO BOJIOIMOHHOTO LUKJIA HAYH-
Haercss HOBbIH (11+1)-i 9BOJFOLMOHHBIA UK

(puc. 2).

CaMo0pranyaapa

Heyerofasmocrs

Puc 2. Camoopranu3zaius B pa3IMuHbIX BUAaX SBONIOLUU

Teopust camoopraHusanuu, BO3HHKIIAS
HA OCHOBE HMCCIIEOBaHUS MPOCTEUIINX (HU3H-
KO-XMMHYECKUX CHCTEM, OKasajach CII0CO0-
HOH 06’135[CHI/ITB MHOT'€ 3BOJIOIMOHHEBIC IIPO-
LIECChI, MPOMCXOIAIINEe B OHOJOIMUYCCKHUX,
9KOJIOTHYECKUX M JIaXKe COLHUAIBHO - KYIIb-
TYpHBIX cucTeMax. Ho riiaBHOE mperMymiecT-
BO €€ COCTOMT B TOM, YTO HOBas Napajurma
MOMOTaeT B3IJISIHYTh HA MU M COCTABIISIONIHE
€€ CUCTEMBI C TOYKHU 3pCHHA UX BO3ZHHUKHOBC-
HUS ¥ pa3BUTHs 0€3 IPUBJICUCHUS KaKUX-ITH00
MHUCTHYECKUX CHII. YUEHHE CaMOOpTaHU3aIiH
MOXET PpPaCKpbITb MEXaHHU3MBI 3BOJIIOIUH,
MPOUCXOJISAIINE OT MPOCTEHIINX CHUCTEM KH-
BOH IIPUPOJIBI 10 CIIOKHBIX (hOPM DBOJIIOIUU B
OMONIOTMYECKHX, COIMATbHO-YKOHOMUYECKHX
U KyJIbTYPHO-UCTOPUUECKUX CUCTEMAX.

Hecmotps Ha cyllleCTBEHHOE OTIHWYHE
3BOJIFOIIN HEKUBOH MIpUpOABLI OT 3BOJJIOUHHN
OMONOTMYECKON, MEXIy HHMH CYIIECTBYET
Takxke OONBIIOE CXOICTBO M, MOXHO Jaxe
CKasaTh, TIyOokas aHanorus. C 3TOH TOYKH
3pC€HUA MPEACTABIACTCA NHTCPCCHBIM OIIPEAC-
JICHUE >KU3HM, JAHHOE M3BECTHBIM aBCTPHUMA-

ckuM ¢usukom . Ulpeaunrepom: "Kuzup -
3TO YNOPSAOYEHHOE U 3aKOHOMEPHOE IOBEE-
HHE MaTEpUH, OCHOBAHHOE HE TOJBKO HA OJ-
HOM TEHJIEHIINH MEePEeXOAUTh OT YIOPAAOUYCH-
HOCTH K HEYMOPSAJOYEHHOCTH, HO U YaCTUYHO
Ha CYIIECTBOBAHUM YIIOPSIIOYEHHOCTH, KOTO-
pas mojaep)kuBaercs Bce Bpems. CpencTBoM,
IIpY IIOMOLIY KOTOPOr0 OPraHU3M IOAJIEPKH-
BaeT cebs Ha JIOCTATOYHO BBICOKOM YpOBHE
YIOPSIIOYEHHOCTH  (PaBHO Ha  JIOCTATOYHO
HU3KOM YPOBHE JHTpOIUH), SIBISICTCS JHEp-
rus, Moiay4aeMmass OpraHu3MOM H3 OKpYXkKaro-
e Cpenl ¢ MPOMTyKTaMU TTUTAHUS

MHorue BUIHBIE YYEHBIE XapaKTepu-
3YIOT TaKK€ COLMAIbHYIO SBOIIOLUIO Kak
MPOJIOJDKEHNE OMOJIOTMYECKON WM TeHeTHde-
CKOH DBOJIIOLIMM ApYyruMu cpencrsamu. Heko-
TOpBIE JJaKe CUMTAIOT KYIbTypy Oolee Moll-
HBIM CpEIICTBOM mpuciocoonenus. Hopelmas
KOHLIEILIMSI ABOJIFOLIMY, OMUPAIOLIASCS Ha Ia-
pajurMy caMoOpTaHu3alliK, OKas3bIBaeTcs 00-
Jlee aJeKBaTHOM M Ul aHaJM3a COLMAJIBHO-
KYJIbTYPHOU 3BOJIIOLIUH.

ConmanpHas 3BOMIONMSA, TaK XKe, Kak U
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SBOJIONHS MPUPOHAS, BOSHHKACT B PE3yJIbTa-
T€ B3aHMOJCUCTBUS C OKPYKAIOIIEH CpEeoi.
B mpupone agantanus K M3MEHEHUSM CPEIbI
MPOMCXOUT MYTEM ECTECTBEHHOro 0TOO0pa, B
pe3ybTaTe KOTOPOro Mo0ekaatoT B 0ophoe 3a
CYIIECTBOBAHHE U OCTaBJISIOT TOTOMCTBO
Hau0oJIee MPHUCIIOCOOICHHBIC K YCIOBUAM CY-
IIIECTBOBAHMS TPYIIIIBI PACTEHUHN ¥ JKHBOTHBIX.
Takum 00pa3oM, 3BONIOLHUS 3/1€Ch MPOHCXO-
AT TyTeM TEHETWYeCKOW mepenayn WHPOp-
MAaIMH OT POJUTENEH K TTOTOMKAM.

VY o0mrecTBa CymecTBYIOT CBOM METO/IBI
W CpEICTBa Mepenayn MpUOOPEeTeHHOrO OIbI-
Ta, IPUYEM HE TOJIBKO WHIMBHIYATbHOrO, HO
W COIMAIBHOTO XapakTepa. DT METOIbl Xa-
PaKTepU3YIOT KaK Tpaauiuu. Tpaauiiiu mpu-
JIAf0T COIMATILHOM ABOMIONNHN Oojiee YCKOpeH-
HBIA XapakTep MO CPaBHEHUIO C DBOIIOIMCH
TeHETHYECKOM, KOoTopasi HabloaaeTcs B MpH-
pone. CroJja OTHOCSTCSI BCE CIIOCOOBI mepesa-
YU ONbITA, HAYWHAS OT MPOCTEUIINX HABBIKOB
Y TIPaBHJI TIOBE/ICHHUS U KOHYAS CIIOKHEUIIIMMHU
npreMaMu MpoQeccHOHaTFHON A TEIbHOCTH,
HAKOIJICHHBIMU 3HAHMSIMH M oOlIeuenoBeye-
CKMMH HOpMaMHM MnoBeneHus. JleicTBUTENbHO,
ColMalibHast ¥ KyJIbTypHAas DBOJNIONHUS CBS3aHA
HE C TOJNBKO C Iepefaydeid WHAWBUIYaILHOTO
OIBITA, HABBIKOB, 3HAHWI M TPaBHI TOBEJIE-
HUSL ¥ TpaJulMid B IEIOM BCEX MpeIecT-
BYIOIIMX TIOKOJIEHUN JIIOAe B TOW Mepe, B
Kakoil OHU 3a()MKCHUPOBAHBI M OOBEKTHBH3H-
POBaHBI B pe3yiibTaTe MPAKTUIECKON W MHTEN-
JIEKTYyallbHOM JIeSTeNbHOCTH. TakuM 00pazoM,
caMoOpraHu3anusl BBICTYNAeT KaK HCTOYHHK
SBOJIOIIMM CHCTEM M JKW3HHM, TaK Kak OHa
CIy)HUT HA4aJoM IIpoliecca BO3HUKHOBEHUS
HOBBIX U 0ojiee CIOKHBIX CTPYKTYp B pa3BH-
THHU CHCTEMEI.

BbIBOJIbI

1. IIpu ompeneneHHBIX HEPABHOBECHBIX
YCIIOBHSIX B OTKPBITOM CUCTEME 3a CUET BHYT-
PEHHUX IEPECTPOECK MOTYT BO3HHUKHYTH YIIO-
PSIOYEHHBIE CTPYKTYpBL. DTy OCOOEHHOCTh
CUCTEMBI Ha3BaJM CaMOOpPTraHU3aLuel, a caMu
CTPYKTYPBI, BO3HUKAIOIINE B TUCCUITATUBHBIX
CHCTEMax MpPH HEPAaBHOBECHBIX HEOOPATHMBIX
npoueccax, IIpuroxxnH Has3Ban JUCCHIIATHB-
HbiMU. [lox BIMsIHMEM AENCTBUS KpymHOMAc-
mTa0HbIX (QIyKTyanuii BO3HUKAIOT KOJUICK-
TUBHBIC (POPMBI IBUKEHUS, MEKIY KOTOPBIMH
HAYWHACTCSI KOHKYPEHIIHS, TIPOUCXOTUT OTOOP
YCTONYMBBIX, BO3HUKAIOT HOBBIE CTPYKTYPHI.

2. YCTOWYUBBIC COCTOSHHS HE TEPSIOT
YCTOWYMBOCTH MPH (IIYKTYAIHIX [TapaMeTpoB
- BIUsiHHE (UIYKTYaIlMil Moramaercss 3a cueT
BHYTPEHHMX IpoueccoB. HeycToluupble cuc-
TeMbI, HA000pOT, HAYMHAIOT YCHIUBAThH (IIYK-
TyaluH.

3. I'. XakeH BpLIEIWI B CIOHTAHHOM
Mepexojie K OpraHu3alyy Poiib KOJIEKTUBHBIX
MIPOIIECCOB, KOJIEKTUBHOTO JEHCTBUS MHOTHX
moncucreM. OTciojla M Ha3BaHHE CKIIAJIbI-
BaloIleiics KOHLENIMU - cuHepreruka. Cu-
HEpreTuKa M3ydaeT MEXaHHM3MBl B3aUMOJEH-
CTBHUSl B CJIOXKHBIX OTPBITBHIX CHCTEMax C TO-
JIOXKHUTENFHON 00paTHOM CBS3BIO.

OTO0 B3aUMOJEICTBHE BEJET K COIrNaco-
BaHHOMY, KOONEPAaTUBHOMY IOBEICHUIO TOJ-
CHCTEM | CONPOBOXIAETCS 00pa3oBaHHEM
HOBBIX YCTOHYMBBIX CTPYKTYp M CaMOOpTraHH-
3aLE€H CUCTEMBI.

4. Camoopranmzanys BBICTYIaeT Kak
WCTOYHHUK JBOJIOIMM CHCTEM, TaK Kak OHa
CILY’KMT HayaJloM IpoLecca BO3HHKHOBEHUS
KayeCTBEHHO HOBBIX M 00JIee CIIOKHBIX CTPYK-
Typ B pa3BuTum cuctembl. OOpa3oBaHue yIo-
PAAOYECHHBIX CTPYKTYP MPOUCXOTUT B OTKPHI-
TBIX CHUCTeMax MU JOCTHKEHUU OIpe/erieH-
HOTO IIOpOrOBOr0 3HA4YEHUS B JAJEKOM OT
paBHOBecus cocTosiHUH. Ha MUKpOypoBHE Tipu
CaMOOPTaHU3alUy IPOUCXOIUT IPOLECC pac-
NIUPEHUS WM  YBEMMYEHHs  (IIyKTyarui
BCIICJICTBUE YBEJIWYEHUS HEPABHOBECHOCTHU
CUCTEMBI OJ] Bo3aercTBUEM cpenbl. [lepexon
CKauKOM B HOBOE COCTOSIHHME C IOTEpEd JIn-
HEHHOCTH 3aKOHOB Ha3bIBAIOT OMQypKalnei.
OTOT TpoIlecC OCTAaeTCsl HE3aMETHBIM Ha Mak-
pPOYpOBHE, TOKa HW3MEHEHHS HE JOCTUTHYT
HEKOTOPON KPUTHUYECKOH TOYKH, IIOCIIE KOTO-
PO CIIOHTAHHO BO3HUKACT HOBBIM IOPSIOK
WJIH CTPYKTYpa.

B nauane 60-x, B TO camoe Bpems, Ko-
rna Mnbs Ilpuroxuid oco3Han KpUTHYECKYIO
BaXHOCTh HETMHEMHOCTH [JIsl ONMHUCAHUsS ca-
MOOPIaHU3YIOUIUXCSI CUCTEM, POACTBEHHOE
OTKpbITHE caenan u I'epman XakeH B ['epma-
HUY, u3yvas QU3HKYy HEJaBHO W300pETEHHBIX
J1a3epoB. B nazepe npu onpeneneHHsIx crenu-
aNbHBIX YCJIOBUSAX TPOUCXOAUT MEPEXOA OT
OOBIYHOTO CBETA JIAMITBI, COCTOSIIEro M3 He-
KOI'ePEHTHOH (HEyMmopsIOYeHHOH) CMeCH CBe-
TOBBIX BOJTH Pa3lIMUHBIX 4acToT U (a3, K Kore-
PEHTHOMY JIa3€pHOMY CBETY, COCTOSILIEMY M3
OJHOPOJTHOT'O HEMPEPHIBHOTO MOHOXpPOMATH-
YECKOI'0 U3JIyYEHUS.
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Bbicokasi KOTepeHTHOCTh  JIA3EPHOTO
CBETa JOCTUTAETCsl KOOpAMHALMEH SMHUCCUU
CBETa OT OTJIENFHBIX ATOMOB B Jlazepe. XaKeH
MOHSUT, YTO 3Ta CKOOPJAWHUPOBAHHAS DMUCCHS,
BeAyllas K CIOHTAaHHOMY BO3HHUKHOBEHUIO
KOT'€PEHTHOCTH, WJIM IOPSJIKA, SBIACTCS MPO-
[[ECCOM CaMOOpPraHM3allMk ¥ YTO Ui TOTO,
4TOOBl BEPHO OMKCATH €ro, TpedyeTcs Helu-
HelHas Teopus. «B Te IHM s MHOTO CIOPHII €
HECKOJIbKUMH aMEPHKaHCKUMH TEOPETHKAMH,
- BCIIOMHHAaeT XaKeH, - KOTOpbIe TOXE pado-
Talld HaJ Jla3epaMy, HO B PaMKax JIMHEHHOU
Teopud. OHU HE MOHMMAJIM, YTO B TOYKE IIe-
pexojia TPOUCXOIUT HEYTO KAa4eCTBEHHO HO-
BOE.

Korma ObUT OTKpBIT Jla3epHbIH (heHo-
MEH, €ro HWHTEPIPETHPOBAIM KaK IpoIecc
yCUJIEHHUS, KOTOPBI ODWHINTEHH OmHucal eIe
Ha 3ape KBaHTOBOW TEOPHH. ATOMBI U3ITy4alOT
CBET, KOIZla OHU «BO30YXKICHBI», T. €. KOrJa
WX DJIEKTPOHBI MOJHUMAIOTCS Ha OoJee BBICO-
ke opouthl. Uepe3 HEKOTOpoe BpeMs JJIieK-
TPOHBI CIIOHTAHHO BO3BPAINAIOTCS HA HH3IIHNE
OpPOUTHI U MIPH 3TOM H3JIY4arOT SHEPTUIO B BH-
Jle DIIEMEHTApHBIX CBETOBBIX BONH. Jlyu
OOBIYHOTO CBETa COCTOMT W3 HEYIOpPSJ0YeH-
HOW CMECH 3THX DJIEMEHTapHBIX BOJH, H3IIY-
YaeMbIX aTOMaMHU.

[Ipu 0CcOOBIX YCIIOBHUSX, OIHAKO, IPO-
XO/ISIIasi CBETOBAasi BOJIHA MOXKET «CTUMYJIHU-
pOBaTh», WM, KaK Ha3bIBAJI 3TO ODWHINTEHH,
«AHIYIUPOBATh», BO30YKICHHBIH aTOM Tak,
YTO OH, W3Jydas SHEPTHIO, YCHUIINBAET CBETO-
BYIO BONIHY. JTa YCHJICHHAs BOJIHA, B CBOIO
odepellb, MOKET CTHMYJIHPOBAThH APYTOM aToM
K €¢ JalbHEHUIIEMy YCHIIEHUIO, U B KOHIIE
KOHIIOB BCE ATO MPUBOIUT K JIABUHOOOpa3HO-
MY YCHJICHHIO. DTOT pe3ynbTUpylomuii deHo-
MeH ObIT Ha3BaH YCHUJIGHHEM CBETa 4epe3 CTHU-
MYJSIIHIO M3IYYEHUs, OTKyJa BO3HUKIA H
anrnmiickas abopesuatypa JIASEP.

HenocraTok 3toro mpencraBieHust 3a-
KIIIo4asicss B TOM, YTO pa3lIMYHbIC aTOMbI B
Ja3epHOM MaTepHale OJHOBPEMEHHO TeHEepH-
PYIOT pa3InYHbIC HEKOTEPEHTHBIE MEXIY CO-
0oi cBeTOBBIC JaBUHBL. Torga KakuM oOpa-
30M, CHpammBan XakeH, dTH HEYIOpsS 04YeH-
HbIC BOJIHBI OOBEAMHSIOTCA U (HOPMHUPYIOT
CIUHYIO TOCIEeI0BATENILHOCTh KOT'EPEHTHBIX
BOJIH? OtBer ObUI HaiijeH, Korma XakeH IIo-
HSUI, 4TO JIa3ep MpeNCcTaBisieT co00i cucTemy
MHOXKECTBA YACTHII, JAIEKYyI0 OT TEIIOBOIO
paBHOBecus. Ee HEOOX0IMMO «HaKaunBaTh»

M3BHE, 4YTOOBI BO30YIWTH ATOMBI, KOTOpPBIC
3aTeM W3Iy4aloT SHepruro. Takum o0pazoM,
gyepe3 3Ty CUCTEMY MPOXOAUT HENpepPBhIBHBIN
MOTOK DHEPTHUH.

WnTencuBHO mW3ydas 3TOT (peHOMEH B
60-¢ ronpl, XakeH 0OHAPYKWIJI HECKOIIBKO Ia-
pajuieneil ¢ OpyruMH JajJeKUMH OT PaBHOBE-
CHsI CHCTEMaMH; 3TO HaBEJO €ro Ha MbICIb O
TOM, YTO TEpPEeXO0Jl OT HOPMAJIBHOI'O CBETa K
Ja3epHOMY MOXKET CIYKUTh IPUMEPOM TIPO-
1ecca caMOOpTaHU3alH, TUITMYHOTO JJIS Ja-
JIEKUX OT PAaBHOBECHUS CHCTEM.

Torma XakeH BBeNI TEPMUH CHUHEPIETH-
Ka, 4TOOBI BBIPA3UTh IMOTPEOHOCTH B HOBOH
00JIaCTH CHUCTEMATHUYECKOTO HW3Y4YEHHS IIpo-
I[ECCOB, B KOTOPBIX COBMECTHBIC JIEHCTBUS
OT/IENBHBIX YacTel, TAKUX KaK aTOMBI Jiazepa,
O0YCIIOBIIMBAIOT COTJIACOBAHHOE TIOBEACHUE
nenoro. B uHTepBhIO, ManHOM B 1985 rony,
XakeH MoscHsUT: «B ¢u3nke CyiiecTByer mo-
HATHE «coryiacoBaHHbIE A(D(PEKThI», HO OHO
MPUMEHSIETCsI, TJIABHBIM 00pa3oM, K CHCTe-
MaM, HaxXoJIIUMCS B TEIJIOBOM paBHOBE-
CHH... S| 4YyBCTBOBall, YTO JOJDKCH BBECTH
TEPMHUH JUI COTJIACOBAHHOCTH B CHCTEMaXx,
JIaJIeKUX OT TEIUIOBOTO PaBHOBECHS... S xoTen
MOJUEPKHYTh, YTO HaM TpeOyeTcsi HoBasl JTUC-
IMUIUTAHA JIUIsI OMHCAHUSl 3TUX TPOIIECCOB...
Utak, cuHEprernky MOXXHO paccMaTpHBATh
Kak HayKy, WMEIOIIYI0 JIelI0, BO3MOXXHO HE
HCKITIOYUTENBHO, ¢ ()EHOMEHOM CaMOOpraHu-
3aIuu».

B 1970 r. XakeH ommyOIMKOBaJ MOJHYIO
BEPCHUIO CBOEH HEIMHEWHOM Ja3epHOM Teopuu
B MPECTHKHOW HEMEIKOW (PU3UIECKON IHIIHK-
nmonemun «Handbuch der Physik». Paccmar-
pHBasi Ja3ep Kak JaJeKyio OT paBHOBECHS Ca-
MOOPTaHU3YIOIIYIOCS CHCTEMY, OH IIOKa3a,
YTO OHA BXOJHUT B JIa3epHBIA PEXHUM, KOTJAa
WHTCHCHBHOCTh BHEIIHEH HaKa4Kd JOCTHUTAcT
OIIPEJCIIEHHON KPUTHUYECKOM BeanduHbl. bna-
rojiapsi CHelualbHOMY YCTPOMCTBY 3epKal,
PACIONOKEHHBIX Ha MPOTHBOIMOIOXKHBIX KOH-
1ax Jla3epHOro pe3oHaropa, TOJNBKO CBET, H3-
JMy4aeMblii B HallpaBJICHUH, OJIIM3KOM K JIa3ep-
HOW OCH, MOXET OCTaBaThCs B PE30HATOpPE B
TEUEHHE BPEMEHH, JOCTATOYHOTO JJIsl BO3HHK-
HOBEHHSI MpoIlecca yCUJICHUS, B TO BpeMs Kak
JpyTHe MOCIe0BATEILHOCTH BOJH YCTpaHs-
IOTCSL.

Teopust XakeHa ¢ OYEBUIHOCTBIO TIOKa-
3BIBaET, YTO, XOTs Jlazepy Tpedyercsi sHepre-
THYecKasi TOJKayka HM3BHE, 4TOOBI OH OCTa-
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BaJICS B COCTOSIHHH, JaJIEKOM OT paBHOBECHS,
KOOpAWHAILIUS DMHCCUI OCYILECTBIISIETCS ca-
MHUM JIa3€PHBIM CBETOM: 3TO IMPOIIECC CaMOOp-
raHu3ainuu. TakuM oOpa3oMm, XakeH He3aBH-
CHMO TIPHUIIIEN K TOYHOMY ONHCAHUIO (heHOMe-
Ha CaMOOpTaHU3allld, MOJOOHOTO0 TOMY, KO-
Topsiid [IpurokuH Ha3Bam Obl IUCCUITATHBHOM
CTPYKTYpOIl.

[Ipenckazanus ga3epHON TEOPHH OBLIH
MOJTBEPXKICHBI € OOJNBIIOW TOYHOCTHIO, M
Onaronapst HoBaTopckoil pabore ['epmana Xa-
KEeHa Jla3ep CTal Ba)XHBIM HHCTPYMEHTOM B
M3ydeHHH camoopranmsanuu. Ha Ttopixkect-
BEHHOM CHMIIO3WYME, TOCBAIIEHHOM IIECTH-
JecATHIICTHIO XaKeHa, ero CoTpyaHuk Pobepr
I'poM BecbMa BBIPA3UTENHHO OLIEHWI €ro pa-
oory:

Benukuii Bknajg XakeHa B HayKy cCoO-
CTOMT B TOM, YTO OH IIOHSJI, YTO Ja3ephl SB-
JISIFOTCSL HE TOJNBKO HCKIIOYUTEIHHO Ba)KHBIM
TEXHOJIOTUYECKUM HHCTPYMEHTOM, HO M CaMHU
no cebe MPEACTaBISAIOT WHTEpecHemue Qu-
3UYECKHE CHUCTEMBI, YTO MOXKET Hay4YHTh Hac
MHOTOMY... JIa3epsl 3aHMMAIOT OYeHb BaXKHYIO
MO3UIINIO MEXYy KBAHTOBBIM U KJIACCHYECKUM
MHUPOM, U TeopHsi XaKkeHa 00bSICHSET HaM, KaK
MOT'YT OBITh CBSI3aHBI MEXKIy COOOH 3TH MH-
pHL... JIazep MOXKHO paccMaTpHBaTh Kak Iepe-
KPECTOK MEXKJy KBaHTOBOM M KIIACCHYECKOH
($U3NKON, MKy PaBHOBECHBIMH M HEpaBHO-

VJIK 519.614

BECHBIMH SIBIICHUSIMH, MEXKIy (a30BBIMHU Tic-
pexogamMu M caMOOpTaHU3aLuel, a TaKke Me-
KTy PEryJISIPHOM M XaO0TUYECKOW JMHAMMKOM.
B 1O Xe Bpems 3TO cucrema, KOTOPYH) MBI
IIOHUMAEM KaK Ha MHKPOCKOIIMYECKOM KBaH-
TOBOMEXAHUYECKOM YPOBHE, TaK U Ha MaKpoO-
CKOIMYECKOM KJIACCHYECKOM. DTO YCTOWYNBAs
OCHOBA JIJISl M3Y4EHUs] OOLIMX KOHICMIIUN He-
PaBHOBECHOW (DU3HKH.
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METOIbI BBIYMUCJEHUSA CTOXAOCTUYECKUX XAPAKTEPUCTHUK
Myp3aranueBa A.M.

JInst BBIYMCIICHHMSI TAaKHX CTATHCTHYE-
CKHX CPETHMX, KaK Pa3sMepHOCTb, SHTPOIIH,
CHEeKTp nokasateneil JIsnyHoBa, U Apyrux xa-
PaKTEpPHCTHK aTTPaKTopa, HEOOXOANMO UMETh
MHOYKECTBO TOYEK, ONMpPEACICHHBIX B (pasoBOM
MPOCTPAHCTBE PA3MEPHOCTH N W IpHHAJIe-
JKamux artpaktopy. Yucmo Touek M B pacue-
TaxX KOHEYHO, HO 00s3aHO OBITh JOCTATOYHO
oonpmM. CoriacHo ¢Gopmysie, IPEIToKEH-
HO¥t B [8]

M=M = 1D2+D.AD

- min

D)

rae D - pasmepHocts arTpakropa. B

cllydae, Korjia JMHaMHU4ecKasl CCcTeMa 3a/1aHa
JIMCKPETHBIM OIEPATOPOM OTOOpa’KeHHs, TOY-
KA HaXOJSTCS aBTOMATHUYECKH TOCIE 3aJaHus
HavallbHbIX ycioBuil. Ecnm nuHamuueckas
crcTeMa 3aJlaHa CHCTeMOl IuddepeHnnatb-
HBIX YpaBHEHHH, TO B O0IIIEM CIy4ae pelieHue
MOXET OBITh HaMJEHO TOIBKO YHCICHHBIM
WHTETPUPOBAHNEM CHUCTEMBI Ha KOMIIBIOTEpE.
OObIYHO MCHONB3yIOT Meroa Pynre-Kyrra 4-
ro TOpsJKa, MOTPEHIHOCTh 3aJaloT 10%10%
miar cuera omnpesensercss KOHKPETHOH cucTe-
MOW H JIOJDKEH OBITh BHIOpaH B CpaBHEHHU C
HAMMEHBIIIUM H3 €€ XapaKTEepHBIX BpeMEH.
Onnako yacto TpeOyercsl BBIYHCIHTH
XapaKTePUCTUKU aTTPaKTOpa HEKOTOpOH pe-
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aJbHOM CHCTEMBI, MaTeMaTH4eCKas MOJIENb
KoTOpoil Hem3BecTHa. [Ipu 3TOM, Kak paBuIIo,
HEHM3BECTHA U pa3MepHOCTh ee (pa3oBoro mpo-
CTpaHCTBa. B 3TOI cuTyanmu Mbl pacrioyiaraeM
nHpopMaIel o0 TIOBEJICHUH BO BpEMEHH Ka-
KOW-TM00 OJHON M3 TUHAMUYECKUX TepEeMeH-
HbIX. K TOMy ke U MHTepBasl BpeMEHHU dKCIIe-
PUMEHTAJIbHOW pean3alii €CTECTBEHHO Or-
paHuyeH. MOXHO JIM B TaKMX YCIOBUSAX IOJIY-
YHUTh XapPaKTEPUCTUKU aTTpaKTopa?

[IyTe K pemieHuo >Tol MPoOIEMBbI OBLIT
npemioken Takencom. B [10] mokasaHo, uTo
IIOYTH JUIsl BCEX INIAJIKMX JTUHAMUYECKUX CHC-
TEM I10 UMEIOLIEICS BPEMEHHOM peanu3aluu
OHOW HaOJII0JaeMOM JUHAMHYECKOW Iiepe-
MEHHOM MOXHO CKOHCTPYHWPOBaTb HOBBIN aT-
TPaKTOp, OCHOBHBIE CBOMCTBA KOTOPOro OyayT
TaKUMHU XK€, KaK y HCXOJHOTO.

IIycte mMeeTcss BpeMEHHOM psJl dKCIIe-
PUMEHTAJIBHBIX JAaHHBIX, MPEACTaBISIOMINN
co0Oi OTCYETHI HEKOTOpOH (hHU3MYECKOH Be-
JTUYHUHBI

M-
{SF{}I{—n
Ecnu msBecten mar mo Bpemenn AL |
t=k-at

TO BpeMs
[Ipennonaraercs, urto (u3nyveckas Be-

nwamHa S seasercs OHOW W3 TEepeMEHHBIX
OUHaMH4YecKoi cucTemsl. CrcreMa HaXOIUTCs
B CTAllMOHAPHOM pPEKUME, T.c. (ha30Bas Tpaek-
TOpUS TPOXOAWUT BHYTPH aTTpakrtopa. Jns
BOCCTaHOBJICHUSI aTTpaKkTopa TakeHcoM mpen-
JIOKEH METOJl BPEMEHHOM 3aJep)KKH KOOpAH-
HaT. B n-mepHoM (a3oBoM mpocTpaHCTBE
CTPOUTCS TIOCIIEIOBAaTEIbHOCTh TOUEK BHA:

=1
1

B@=—
m kK=o

Bajepikka U BHIOMpaeTcs paBHOI Bpe-
MEHH TIepBOro MepecedeHns Hylisl aBTOKOppe-
JAIWOHHOM (yHKImMKU. Bropoit cmocob [3]
TpeOyeT BBIYHMCICHHUS CIIEKTpa MOIIHOCTH
BPEMEHHOr0 psijia, T.e. ObICTpoOro mpeodpaszo-
BaHusi @dypbe aBTOKOPPENSAIMOHHON (YHK-
unu. Ecam B cmekTpe MOIHOCTH TMPHUCYTCT-
BYIOT KpaTHBIE MTUKH, TO 3aJIepKKa BbIOUpaeT-
Cs paBHOM YETBEPTHU IEpUOAA CAaMOU BBICOKOM

. Sk —~Gi4, -,

Xk = Sk Skars = Skegn—nyr)
E=0m-1,m=M-n—1x

(2)

31€Ch - BpEMCHHAasA 3a/I€PIKKa, n . pas-
MCPHOCTD BJIOKCHUA.

OcHoBHOM pe3ynbTaT TakeHca COCTOUT

B crenytomeM. Ecnu M- w , TO MHOYECT-

BO Touek Ak € Rn3az[aer BJIOXKECHHE HCXOJI-
HOT'O aTTpakTopa IMOYTH MpH JTI00M BBIOOpE
HaO0JII0TaeMOI MePEMEHHOM, SCIMHE MEHbIIe
YIBOCHHOW Pa3MEpHOCTH HMCXOIHOIrO aTTpak-
Topa. J{Jis OLIEHKH XapaKTePUCTUK PealbHOTO
HCCIIEAYEMOr0 aTTPaKTOpa MOKHO BBIYUCIISTH
XapaKTEePUCTHKH BOCCTAHOBJICHHOTO aTTPaK-
Topa. C 1eibpl0 yMEHbIIEHHS OmMHOKH, 00Y-
CIIOBJICHHOW KOHEYHOCTHIO Habopa 3KCIepu-

M-—1
MEHTAJIbHBIX TOYEK {SH}I{—n , HEOOXOIMMO
IIPOBOJAUTE PacyeThl IIPU HECKOJIBKUX pa3iind-
HBIX 3HaueHussX M u 100MBAThLCS HE3ABUCH-
MOCTH IIOJIY4a€MbIX OIICHOK XapaKTECPUCTUK

orMu™ 8 npezenax 3aJJaHHod TOYHOCTH.
[ns Manpix 1aroB mo BpeMEHHU AL

3HAYEHUS S U Si4y OyIyT ONW3KHUMH, TO-
3TOMY 0OJIbIIOE 3HAUCHHME MPHOOpETaeT mpa-

BUIIBHBIH BBIOOp BPEMEHHOH 3aJepiKKH L .

Heo6X0muMo CTpeMHTbCA BHIOpATh © Tak,

9TOOBI KOPPENSIUS MEXKIY SiHSk.r ObL1a
10 BO3MOYKHOCTH MUHUMAaJIbHOU. TpaauiiuoH-
HBI crocod BBIOOpa BPEMEHHOW 3a/IePIKKH
COCTOHUT B BBIUYMCIICHHU aBTOKOPPESIIHOHHOM
(YHKIIMU BPEMEHHOT'O psijia:

m=M-1

©)

W3 JOMUHHUPYIOIIUX 4YacToT. Tperuit crnocod
[4] ocHoBaH Ha BEIYMCIEHHH CpPeOHEH B3aMM-
HOW WH(popMaIMK MEXKIy ABYMS H3MEpCHUs-
MHu. IlycTh naHbl J1Ba MHOXKECTBA HM3MEPECHUN
A u B. B3aumHas unbpopmaims MKy dJe-

MEHTOM ﬂi MHOXecTBa A M DIIEMEHTOM bi
MHOXecTBa B onpenensaeTcss Kak KOJIMYeCTBO
I/IH(I)OpMaHI/H/I, KOTOpO€ HMEIOT H3MEPEHUS

Aiy bi 110 OTHONIICHUIO K JPYT IPYTyY.
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| Pasia,n))
EIPA{ﬂ:'}PB (b

g )] (4

Bamenss G in biHa Sk USk.r COOT-
BETCTBEHHO, IONy4aeM CPEIHIOI B3aWMHYIO
nHpOpPMAIUIO KaK (YHKIHIO BPEMEHHOH 3a-
JIepKKH. 3ajiep)Kka BBIOMpacTCsi paBHOM Bpe-
MEHH TEPBOr0 MHUHHMYMa BO B3aWUMHON WH-
dbopmaru.

B ciiyuae MozmenbHBIX JaHHBIX, KOT/Ia

HAM H3BECTHA pa3MEPHOCTh IL (ha30BOro
MPOCTPAHCTBA JUHAMUYECKOW CHUCTEMBI U BCE

Ecnu u3MepeHuss He3aBHCHMBI, TO B3a-
uMHass uHpOpMaInusl paBHA HYIIO. YCpemHss
10 BCEM U3MEPEHUSM, IIOJTyYaeM:

[ Paz(@:b)

-b) l‘DA{aI'}PB (5)

(%)

M xoopamHAT KaXm0il TOYKHM Ha aTTPAKTOPE,
KOPPEISIIIMOHHYIO pa3MepHocTh D, arTpakTo-
pa HaxomAT CieayroImM oopazom [5, 7).

PaccmoTpuM  KOppENSIIUOHHBINA  MHTE-
rpan C(r), moka3bIBAIOIINIA OTHOCHUTEIBHOE
YUCIIO MAp TOYEK aTTPAKTOPa, HAXOMSAIIUXCS
Ha PaccTOSIHUH, HEe OOJIbIIEM I

m—2 m—1

CO=mm-1n —IJZ 2. o

P(xvxj))

i=0 j=i+1l (6)
3nech - (byHKum[ XeBucaii- €T pelarolee 3Ha4eHHE BIUSHIE HHCTPYMEH-
l.ax =0, TaJbHBIX OMHOOK W3MepeHus curHana. Cre-
1 6 (@) = {0 < 0. JIOBAaTENIbHO, HAa IMPAKTHKE CTEINECHHOW 3aKOH

D -paccrosane B T -meproM dazoBom
MPOCTPAHCTRBE,

M gucno touex Xi Ha arTpakTope.

Ecnu BhinonHsAeTcsa ycioBue

€I~y Dr ©)

10 D, cumrtaror KOppensaIuoHHOH pas-
MEPHOCTBIO aTTpaKTopa.

CrpaBeyIMBOCTh NTPUBEICHHOTO CTE-
MIEHHOTO 3aKOHA OrpaHuYeHa 3HAYCHUSIMH,
JOCTATOYHO MAaJIbIMH 110 CPAaBHEHMIO C pa3Me-
pom atTtpakTopa. [lpu yBenmudeHUH I BETUYIH-

c)

Ha JOCTUTacT HaChIIICHUSA

Cal)—1 (mpu TrcpaBHMMBIX ¢ pa3mepom
artpakTopa). C mpyroif CTOpOHBI, TIPU OYEHB
MaJIbIX 3HAUEHHAX | YHCIIO Map TOueK XiXj
PACCTOSIHUE MEKIY KOTOPBIMH HE MPEBBIIIACT

T, CTaHOBHUTCA MaJIbIM (I/I3'3a KOHCYHOCTHU
Yrciaa TOYEK Ha aTTPakTope) M CTaTHCTHKA
cTaHoBUTCs OenmHo. Kpome Toro, mpuobpera-

BBIITOJIHACTCA TOJIBKO B OrpaHMYCHHOM JUaria-

30He 3HaueHWH !  (CKEHIMHIOBOM IHMAIa3o-

HE), KOTOPBI U MOXET OBITh UCITOIB30BAH IS

ONpPE/IeTICHNs Pa3MEPHOCTH aTTPAKTOPA.
VYuuteiBas, uto u3 (7) ciaemyer

InC@)~D;ln1 (g)

MoJly4yaeM OILIeHKY pa3MepHOCTH aT-
TpakTopa KakK TaHT€HC yTiia HaKJIOHA MPSIMOIi,
anMpOKCUMHUPYIONIeH TpaduK KOPPEISIHOH-

HOI'0 HMHTErpajia @) B JIBOWHOM Jjorapud-
MHYECKOM MaciiTade.

B cinyyae s3xcrniepuMeHTaIbHbIX JaHHBIX
MBI OOBIYHO HE 3HAEM Pa3MepHOCTH (Ha30BOTO
MPOCTPAHCTBA CHCTEMbl M PACIIOIaTaeM MH-
¢dopmalueii TONBKO 00 OIHOM KOOpAWHATE
TOYeK Ha artpakrope. [IoaToMy BCe pacders
MPOBOAATCA ISl HECKOJIBKUX Pa3MEpPHOCTEN

bazooro mpoctpancrea It =1,2,3,... Jlnst Boc-
CTaHOBJIEHHSA AaTTPaKTOpa HCIOJIb3YyeTCsl Me-
ton TakeHca. Ilpu >TOM KOppeENSILIMOHHAS

pa3MepHOCTh aTTPaKTOpa D .1} crauanma
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BO3pacTaeT, HO 3aTeM OOBIYHO BBIXOJWUT Ha

IIOCTOSIHHBIN ypOBeHI)D: @V = Dz Taxum
00pa3oM, MOIy4aroT UCKOMYIO KOPPeIsSIHOH-
HyI0 pa3MepHOcTh D, aTTpakTropa M OLIEHKY
pa3MepHOCTH (ha30BOrO MPOCTPAHCTBA CUCTE-

MBITL = 2'E:': +1 . Ecam ke BBIXOIHOM CHUT-
HaJI TAHAMHUYECKONW CHCTEMBI CHIIBHO 3alllyM-
JIEH, TO Pa3sMepHOCTh aTTPaKTOpa ITOCTOSHHO
pacrer.

Koppensaiuonnas satpornus K, moxer
OBITH BBIUKCIIEHA TOCTATOYHO mpocTo [6]. Jls
3TOT0 TaK)KE BBIUUCIAIOT KOPPETSIUOHHBIH
uaTerpan (6), HO pacCMaTPHUBAIOT HE TOIBKO

€ro 3aBUCUMOCTL OT paCCTOAHUA r , HO 1 OT

pasmepHocTH  (ha30BOrO MpOCTpaHcTBA It |
m=2 m=1
£e)=
m(rrt—
Xk+1 = F(Xk), 2 =0 j=1

benertun [1] npuayman YHCICHHBIN
AJTOpPUTM BBIYMCIECHHUS MoKasatened JlsmyHo-
Ba aTTpakTopa Takoro orobpaxkeHus. OH Ha-
YHHAETCSl C OPTOHOPMHPOBaHHOTO Oasuca:

Hfr_‘-l} = DF{xkﬁLf‘},} = L_n

IIpu 3TOM MoONararot, 4TO

Com~rP2exp(-nK;) 9)

OTKyJa

Ca.m

Kormn=lh—1"—"_
2021 nC{r,n—l—n

(10)

Outponus K, anmpokcumupyercs B

IPHEMIIEMOM JHMATIa30He 3HaYeHni | n IL

[Iycte nuHamu4yeckas cucreMa 3ajaHa
IMcKpeTHbIM 1 depeHnupyemMbiM  0T0Opa-
KCHUECM

Z (r—p(x0x:))

, DF(X) - matpura Sko6wu.

U, .U}

Ha k-M mare BEIYUCISIOT:

(1D)

3aTeM MpUMEHSIOT IpoIienypy oproroHantu3aiuu [ pama-IImuaa:

—|k+1
[.F{+ 1] {: j

U; 5k+1

, TIC

Ha nocnenyromux marax rnojararor:
5:m = m o

rae (U,V) - 00bIYHOE CKaJSIpHOE MPOU3-
Benenne (nuaekchol (K+1) omyiieHsl s mpo-

CTOTHI). 31ech 5’m -JUIMHA Mo BEKTOpa I10-
ClIe OpPTOTOHAJIM3ALMH, HO TIepen HOopMalu3a-
uei.

ITokazarenu JlsmyHOBa YKMCIEHHO BbI-
pakaroTcs Kak

(k+1)

5f+1 — |

[

, (12)

Z_ {uvﬁm}ui

(13)

k
1 .
A=, E In&y”

=1

=1

(14)

st 6omeimx K. TTogoOHBIH aaropuT™

npumennm 1 k notokyX = F O, 32 nexmo-
YCHUEM TOI'O, UTO BapUAIITMOHHLIC YPaBHCHUSA

U:I- = DF{mI
(19)
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urTerpupyior ot t 1o t+AL | Haummas ¢

OPTOHOPMHPOBAHHOTO Oa3uca uils ¢ Opto-
HOpMAaJIM3alMOHHAasl TPOLEAypa MPUMEHSAETCS
Kak W BeIe, HO MEHOKuTens /K B (13) 3ame-

usiercst Ha /8L k.

Ecmn maremarnyeckass Mojenb JWHa-
MHUYECKON CHCTEMbI HEM3BECTHA, TO TPEOyIOT-
Csl IPYTHe ajJrOpUTMbI HAXOXKICHHS ITOKa3aTe-
jeil JIArmyHoBa, MOCKONbKY B 3TOM CJ1y4ae Mbl
He 3HaeM HU Marpuibl SkoOu, HU pa3MepHo-
ctu (a30BOro MPOCTPAHCTBA CUCTEMBI.

B 1985 roay Boied [12] omucan anro-
PUTM HaXOXJCHHS HauOOJBILIETO MOKa3aTels
JIsnyHoBa Mo BpeMeHHOMY psny NaHHBIX. OH
CIIEIUT 3a Mapod TOYEK Ha aTTPaKTope JUIs

OLICHKH 01 na Ka)XXJIOM II1are 1Mo BPEMEHH, 10
KOTOPOMY HauOOJIbIINH MOKazatenb JIsmyHo-
Ba MOXKET OBbITh BBIYMCICH Hcmoib3ys (13).

2 (1)

2(t,)

¥ ()

Cxemarnueckass WUIFOCTpAlMs — alropuT™Ma
npuBeneHa Ha pucyHkel. OH HauuHaercs C
nepBoit ToukH MaHHbIX Y(to) U ee Onmkaiiiero
cocena Zo(to), KOTOpBIE OTACICHBI HA PacCTOs-
HUE lg. DTU JIBE TOYKU SBOIIOIUOHHPYIOT BO

BPEMEHHU C MIarom At foka paccrosiHue I'o
MEXJly HUIMH HE MPEBBICUT HEKOTOPYIO BENH-

upHy € . DBOIIONMOHUPYIONIAs TIepBasi TOYKa
nanubix Y(t;) coxpaHsieTcs, a HOBBIH cocel
Zy(ty) mrIreTcs Takoi, UTO PaCCTOSHHE

= I_}’(t:_]_ zj_ﬁ:_]l (16)

CHOBAa MEHbBIIE, YeM € W TaKoi, YTo
z3(t;) MeXUT Tak OIM3KO, HACKOIBKO 3TO BO3-
MO)KHO B OJIMHAKOBOM HAINpaBJICHHH, YTO U
HarnpasieHue ot Y(t1) k Zo(ty).

Z)ity)

120:2) /

vey =

Puc. 1. Cxematrdeckast HILTIOCTPAIIHS aJITOPUTMA

I[Mporenypa mpogomkaerTcs 10 Tex Iop,
MOKa TPUHATAs 32 OCHOBY CPaBHEHHUS Tpaek-

F vy
topus ¥ He jofifeT 10 KOHIA BPEMEHHOrO
psna. Haumbonpmmit mokaszarens JlsmyHoBa
aTTPaKTOpa OLIEHUBAETCSA KaK

1 L=1 ,
T

= - In kK
m- At Ty

1

k=0 @an

rone L — 4gmcno maroB 3amMeHBl 1 M —
00I1Iee YMCIIO IIaroB M0 BPEMEHU, B TCUCHHE
KOTOPBIX JIBUYKETCS TPACKTOPHA Y.

Kaxxmas 3aMeHsromas TOYKa HJOJDKHA
JISKATh B TOM K€ HaNpaBJICHWH, YTO M CTapas,
HO H3-32 OrPaHMYCHHOI'O 4YHUCJIa OTCYECTOB

JaHHBIX HEOOXOIUMBbI KOMIIPOMHUCCHI. [lepBo-
HA4aJIbHO MOMCK TOYKH JUISl 3aMEHBI OrpaHu-

YEH B KOHYCE YIVIOBOM IIMPHHBI 6 U BBICO-

1€ oKomo Y(t). OGI)I‘IHOS yCTaHABJIUBAIOT
T

paBHBIM 9. 3HadyeHHe 6 YBEITUYMBAIOT IO
Mepe HeoOXOIMMOCTH, TOKa cocell Y He Oyaer
HaileH. Eciii 3T0 He NpUBOAUT K YCIEXY, TO
OepyT Onmkaiimero cocena Yy 6€30THOCHTEIb-

Ho € . Kak mokasaHo B [12], opumenTarmon-
HbIC OIIMOKH OOBIYHO MPUBOAAT K MajbIM

omuroOKaM B oueHKe;L:_. Taxum oOpasom, pe-
3yJIbTaThbl O6BI‘IHO HCYYBCTBUTCIILHEI K BBI60'

6.

Ecnu )11 HE OYeHb MaJIeHbKOE, TO ajro-

py

BectHuk KACY

77



AKTYAJIBHBIE BOITPOCBHI ®U3NUKHU

put™M Bonbda mMoxer OBITH MOJE3€H AN OIl-
peneneHusi TOro, XaOTUYHBIA JH HabJronae-
MBIl BpeMeHHOU psia. Hacro, oqHAKO, HHTEpe-
cyrorcst Ooree 4eM OIHMM HEepBBIM ITOKa3aTe-
nem JlamyHoBa. ANTOPUTM MOXET pacIIu-

PSTBCS U M3MEpPEHHUs Ay ‘|‘;L:, HO CTaHO-
BUTCS 3aMeTHO ciokHee. OH JIOJDKEH CIIEINTh
3a TPEyroJbHUKOM TOYEK M COXPAaHSATh OpUEH-
TalMI0 OTHOCHTEIBHO TPEYrONbHUKA, KOTO-
pOMy BBIOMpPAIOT 3aMeHy. JTOT MOJXOJ CTa-
HOBHUTCS IUIOXUM I Oonee, 4eM JABYX IOJIO0-
JKATENIbHBIX TTOKa3aTenen JismyHosa.

B Tom ke 1985 rony DxmanH u Proanb
[2] mpemtokunm MeTon OLIEHKH BapHAIHOH-
HbIX ypaBHeHui (14), KOTOpBI B NpUHIMIIE
MOXET JaTh Bce mokazarenu JlsmyHoBa at-
TpakTopa.

Onu crensrT, o Kpaiieii mepe, 3a 1t +1
TOYKOH, MO KOTOPBIM METOJOM HAHMMEHBIINX
KBaJpaToOB  OICHUBAIOT Marpuily SIkoou
DF(x). Tloka3arenu JlsmyHOoBa 3aTeM MOXKHO
MOJYy4YHTh, TMPOMHTETPUPOBAB BapUAIMOHHBIC
ypaBuenus (14), ucnone3ys anroput™ bener-
trHa. Kak mokasano B [9, 11], ocHOBHO# He-
JIOCTATOK TaKOro MOJX0Ja — B 3aBUCHMOCTH
pe3yabTaTOB OT Pa3MEPHOCTH BJIOKEHHUS arT-
TpakTopa.
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NHO®OPMAINMOHHBIE TEXHOJIOTUH 1 KOMIIBIOTEPHOE MOJIEJIMPOBAHUE

VJIK 004.896

KOMIIBIOTEPHASA I'PA®UKA U APXUTEKTYPHO — CTPOUTEJIBHASA
JAEATEJIBHOCTDb
Kpuynesko H.C.

Tema akTyasibHa B CBSI3M C HEIpeKpa-
HIAOMIKMMCS K HE MHTEPECOM apXUTEKTOPOB,
nu3aifHepoB, cTpouteneil. CeroaHs HUKTO He
OTpHIIaeT HEOOXOJAMMOCTh  HCIIOJIh30BAHUS
KOMITbIOTEpHOW Tpadukd, HO B OCHOBHOM
BOCIIPUHUMAIOT €€ TOJBKO KaK <«3JIEKTPOHHBIN
KapaHjam». bonbmHMHCTBO paboraer B JaH-
HBIX MpOrpaMMax He ObICTpee, YeM Ha KyJlb-
MmaHe, He ucnoib3yer ux kak CAIIP (CAD)
(Cucrema AstomatusupoBaHHoro ITPoektu-
poBanusi, Computer Aided Design), xots onHa
13 BaxkHenmmx 3aga4 Jiroboii CAIIP — ycko-
peHHre TPOeKTHUPOBAHUSA, MpPeIOCTaBICHHE
BO3MOKHOCTEH OpraHM3alliil U ONTHUMM3ALUU
paGoTHI.

PykoBoguTenn MNpPOEKTHBIX OpraHU3a-

LMK HaYMHAIOT OOpallaTh BHUMAaHUE Ha BHE-
npearie CAIIP, T.K. KOHKypeHITUS Ha PBIHKE
MpHUBEJia K TOMY, YTO OT MPOCKTHPOBIINKOB
TpeOyercs B 4-5 pa3 cokpallieHue CpoKOB MPo-
CKTUpOBaHUA. BTopas mpuuMHa BHUMaHHS -
MOBBIIIICHUE  TPOM3BOAUTEIBHOCTH  TPYAA,
JaroIiee OYeBUIHbIC ((PMHAHCOBBIC BHITOIBI.

Hannune nporpamMMHOro nmpogykra ca-
Mo 1o cebe He maér sddekra, T.K. r00as
CAIIP — 3T0 Bcero IuImb WHCTPYMEHT IS
CIIEUAIINCTA, KOTOPBIN HAJI0 M3y4aTh, IOCTE-
MEHHO OT 0a30BBbIX MPOAYKTOB K KOHKPETHBIM
pemenusM, Hapumep ot AUtOCAD k pabote
¢ ero mpunokenusmu win ot ArchiCAD k
paboTe ¢ ero NPUIOKEHUAMHU.

1980 HMua

) 4

HE:

I

FE LN L HEHTERNb- 1
o |
2 |
MECNEIOREHMERY |

| paficuns
| CTaRLRY

3 K EpUSCHEWE |
neuiax SEM r——

40-50 CANPA

(BIM |

40-50 CANP

)00 = E

- — >

Puc. 1. Bpemennrie Bexu pazsutusi CAIIP

CAIIP ceromust pasusie (puc. 1). VY-
goBHo ciuenywoomue:. CAIIP;  OObekTHas
CAIIP; Ilapamerpuueckoe MOIEITHPOBAHHE.
IIepeuncineHHOe — 3TO TEXHOJIOIMH, IO3BO-
JSIOIIME PEAIN30BaTh MOJEIMPOBAHUE APXU-
TEKTYPHO-CTPOUTEIHLHON HH(POPMAIIHH.

IToBEpXHOCTHBIM aHanU3 IPOEKTHOIO
PBIHKA TIOKA3bIBAET, HACKOIBKO Pa3HOOOpa3HBI
MPHUCTPACTUSL M BKYCHI B BBIOOpE KaKUX-IHOO
MporpaMM JJIsl apXUTEKTYpPHO-CTPOUTEIHHOMN
orpaciu. Kaxnpiii meitaercst yOeauTh B TOM,
YTO €ro BBIOOp caMblil MpaBUIIbHBINA. B cBsi3u ¢

OTCYTCTBHEM OJJHO3HAYHOI'O OTBETa Ha JaH-
HBI BONPOC — TeMa akTyasibHa Bcerjaa. Yro
BBIOpaTh TOJNB30BATENIO? — HAOONEBIINI BO-
mpoc.

Oo6muk wmaeansHort CAIIP — ObicTpas,
MPOCTasl B MCIOJIb30BAHHUH, TIOPTaTHBHAS, HH-
TErpUpOBaHHAs, TIO3BOJIAIONIAS COCPEIOTO-
YUTHCS Ha TPEAMETE MPOSKTUPOBAHU, a HE Ha
HMHCTPYMEHTE.

Camas cosepmiennas CAIIP — Ta, nHa-
JIMYUSI KOTOPOW HE 3aMeyaroT. TepMUH «Ipo-
CTOTa MOJb30BAHUS» HE SBISCTCS YEM-TO He-
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NHO®OPMAINMOHHBIE TEXHOJIOTUH 1 KOMIIBIOTEPHOE MOJIEJIMPOBAHUE

W3MEHHBIM, HaXOAMWTCA B TOCTOSHHOW 3aBH-
CHMOCTH OT CTENeHU cyObekTnBu3Ma. To, 4To
JUISl OJTHOTO JIETKO, JUISL PYTOTr0 MOXKET OBITh
CIOXKHO. B mIeansHONH cucTeMe KOJIWYECTBO
YMCTBEHHBIX YCWJIMM, 3aTpayeHHBIX Ha TO,
9TOOBI 3aCTABUThH ATy CUCTEMY YTO-THOO cjie-
JIaTh, JOJKHO COCTABJIATH JIUIIb MaylO0 TONH-
Ky OT KOJIMYECTBa aHAJIOTHYHBIX YCHIIWH, 3a-
TpaueHHBIX Ha COOCTBEHHO MPOSKTHPOBAHUE.

CerogHss TPOABUHYTHIE MPUMEHSIOT
MOJIENIbHBIN MOAXO0A B MPOEKTUPOBAHUH, T.C.
WH(POPMAITMOHHOE MOJIETUPOBAaHUE 3JaHHUS H
okpyxaromeit cpexsr (Building Information
Modeling) - BIM, uiu, uHave, BUPTYaIbHYIO
MOJIEINb.

Pa3paborannble crienuanbHO UTS UHITY-
crpun AIIC (apXuTekTypa, MPOSKTUPOBaHUE,
CTPOHUTENBCTBO), mporpammbel BIM  mpemoc-
TaBISAIOT pPeaTbHBIE CTPOUTENbHBIE 3JIEMEHTHI,
C KOTOPBIMH aBTOMAaTHYECKH CBS3bIBAIOTCS
KOHCTPYKTHBHEIC JITaHHBIE M KOTOpbIe o0Jia-
JIAf0T OOTaTBIMHU CPEACTBAMH BH3YaJIU3AIHH.

B otnunune ot 3D CAIIP (uepapxus Ha
puc. 1), momens BIM cocrout u3 peambHBIX
APXUTEKTYPHBIX 3JIEMEHTOB (CTEHBI, TTEPEKPHI-
THSI, KPBIIIXA | T.J.), @ TEXHOJIOTHUECKUHN MPO-
LleCC CO3JaHMus TOKYMEHTAIlMH aBTOMAaTHU3H-
poBaH. BecChb JKM3HEHHBIM LHKJI IIPOEKTa
yIrpaBisieTcss U3 CSJUHCTBEHHOro (aiina: Mo-
JIeNTb 3/1aHNS M BCE €€ JOMOTHUTENbHBIC Mpe-
CTaBIICHUSI coJiepXKatcsi B OIHOM (aiine BUp-
TyaJIbHOTO 3/IaHUS.

OcnoBHoit npuniwn BIM - apxurekro-
pBl MOTYT HcHoib3oBaTh 3D-mozpenb 3aaHus

JUISl U3BIICUEHUS M3 HETO BCEX HEOOXOMMBIX
yepTeKed MpOoeKTa, H300paKeHUs 3JaHHS,
pe3yNbTaThl MPOBENCHHUS PacueToB, CTOUMO-
CTHBIC OLICHKH. [IpOM3BOAMMbBIC B MOJICIH H3-
MEHEHUS OTPAXKAaIOTCSl BO BCEX YepTekKax Mo-
MEHTAJIbHO.

[Mpunnumnet pabots BIM:

- JUIL MOJEIMPOBAHUS HCIIOIB3YIOTCS
peasibHbIC aPXUTEKTYPHBIC 3JIEMEHTHI (CTEHBI,
MEePEKPBITHsI, OAJKH, KOJIOHHBI, KPBIIIH, OKHA
H T.IL);

- mpousBoauMbIe B Moxenu (3D) u3me-
HEHHs OKa3bIBAalOT BO3JCHCTBHE Ha BCE yep-
Texu (1 Hao0OpoT, U3 ueprexei Ha 3D);

- aBTOMATH3MPOBAHHBII TEXHOJIOTHYE-
CKHHM MpOLECC CO3AAHUSA JNOKYMEHTALlMM U3
3D-monenH, 4TO MO3BOJISIET MPOEKTUPOBIIU-
KaM 0oJIbIlic BpEMEHH TPATUTh Ha TPOSKTUPO-
BaHUE M MEHBIIIE - HA CO3/[aHNE KOHCTPYKTOp-
CKOMW JIOKYMEHTAI1U;

- apXUTEKTYpHBII KOHTEHT (BCEBO3-
MOYKHBIC OHOJIMOTEKH);

- MpUIKChIBaeMasi 3JeMEHTaM HHQOp-
Manws O 3JIJaHHH, O CPEIE;

- JomnoNHUTENbHas uHpopMalms (BH-
3yalu3alnys, aHHMallHs, MPOBEJCHHE pacue-
TOB, ITOCTPOEHIE KAaTaJIOTOB);

- mporpammsl BIM momnepxxuaror as-
TOMAaTHYECKOE MocTpoeHue dyeprexend u3 3D-
MOJIETIH, YTO TMO3BOJSET MPOCKTUPOBIINKAM
0oJIbllIc BPEMEHU TPATUTh HA TPOSKTUPOBA-
HUU U MCEHBIIIE - Ha CO3JIaHHE KOHCTPYKTOp-
CKOHM JOKYMEHTALlUH.

Puc. 2. Unnroctpanus npuaiumna BIM
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[ToHSITHO, TOYEMY CTPOUTENbHASI WHITY-
CTpHsI UMEET TCHACHIIMIO JBUTATHCS 10 MyTH
aBToMaTH3aiu. CTpOUTENbHbBIC OpPraHU3aIu
KOHI[CHTPUPYIOT CBOC BHUMaHHE Ha JBYX ac-
MEeKTaX: KaK BBIMIPaTh KOHKYPC Ha CTPOH-
TENBCTBO M Kak Oonee 3 (HEKTUBHO yIIpaBisITh
(MHAHCOBBIMH, JIFOJCKMMH, TEXHHYCCKUMH U
MaTepUalbHBIMU PeCypcaMu, HEOOXOIUMBIMU
JUTSL TIPOBENICHUSI CTPOUTENIbHBIX PaboT. B cBsi-
34 C 3TUM BKIIIOUYCHHE BPEMEHHEBIX U CTOMMO-
CTHRIX XapakTepucTuK B Mozeiar BIM (5D) -
OJIMH M3 TIOIXO/IOB HA IYTH COBPEMEHHOW aB-

Ouexka
MOﬂEﬂb 5D tPHHAHCOBLIX

aaTpat

Tomatu3zanuu. Moxens 5D - Monens BUPTY-
aJIBHOTO CTPOUTENBLCTBA, OCHOBA ANs ynpasre-
HWS MPOEKTaMW, BKJTIOYAsi aHAJIN3 BBIOIHCHUS
CTPOMTEIBHBIX PabOT, OLEHKY (HUHAHCOBBIX
3aTpaT, MOATOTOBKY KOHCTPYKTOPCKOH TOKY-
Mentanun. JlooaBnenne xk 3D-mozenu BIM
BPEMCHHBIX M CTOMMOCTHBIX XapaKTEPUCTUK
MO3BOJISIET KOMITAHHUSIM ONTUMH3UPOBATh HX
MPOU3BOJICTBEHHBIN MPOLIECC U MHUHUMH3UPO-
BaTh PUCK BO3MOXKHBIX CTPOHTEIbHBIX OIIH-
OOK.

AHATN3 W KOODAMHANA BLINOMHEHKA CTRONTENLHbIX PABOT )
\[narposanie p _Chabienie 4

YNPABINEHME MPOEKTOM |}

Puc. 3. TexHonorust BUPTYaIbHOI'O CTPOUTEILCTBA

Tak kak kouuenius BIM Obuta neppo-
HayaJlbHO C(POPMHUPOBAHA JJIsi OOCIY)KUBAHHS
peiaka ATIC (apxuTekTypa, MPOSKTHPOBAHUE,
CTPOHMTENILCTBO), TO OHA MPEIOCTABISIET MHO-
KECTBO KOHKPETHBIX MPEHMYILECTB JIJIsl apXH-
TEKTOPOB U MPOCKTUPOBIIUKOB 110 CPAaBHEHUIO
¢ TpaaunuoHHbIME Metogamu CAITP.

[Ipeumyiectra BIM:

- DJIEMEHThI HMEIOT apXUTEKTYPHBIH
CMBICIT,

- U3MCHEHHS B OJJHOM YEPTEXKE OKa3bl-
BAalOT BO3JICHICTBHE Ha BCE IPYTHE YEPTEKH,

- Oorarsie BO3MOXKHOCTH BH3YallU3allMH
KOHTGHTa (aHMMAIlMs, TPACKTOpHUS COJHIIA,
IMOCTPOCHUE PeaTUCTHUSCKUX (DOTOM300paxke-
HU);

- aBTOMAaTHYECKOE IMPOBEICHHE pacue-
TOB U TIOCTPOCHHE KATaJlOTOB,;

- CBSI3b C APYTUMH TIpOrpaMMaMH, B 4a-
CTHOCTH C MporpaMMaMH pacdeTa morpeodiie-
HUSl DHEPTUH, BBISBICHUS KOHQIUKTHBIX CH-
Tyauui u T.4.

Henocratok BIM:

- HEOOXOAWMOCTh TIPOBEJCHUS CIIOXK-

HBIX O0yYaromuXx KypcOB JUIi HOBHUYKOB, a
Takke TeX, Kro 3Haer Toibko 2D-
MPHUIIOKEHUS;

- TMOBBIIICHHBIE TPEOOBaHMUS K TPOLIECCY
o0yueHusl.

[NousTHST «BHpTyallbHAS MOJIENBY», «MO-
JIETUPOBaHNUE» M «HH()OPMAIIMOHHOE MOJICIH-
pOBaHUE» B JJAHHOM KOHTEKCTE B3amMO3aMe-
HsieMbl. PaboTa ¢ TpexMepHO#Hl BHPTyaabHOH
MOJIETIBIO  JIa€T apXHUTEKTOpaM THOKOCTh M
MpeuMyIlecTBa, He JgocTynHeie B 2D-
MpoeKTax. APXUTEKTOPHl U JAU3aliHEpHI MOMy-
YK BO3MOXKHOCTB TIPOSIBIISITH TBOPYECTBO HA
xony. MOXHO cpa3y BUAETh PE3YJIbTaT CBOEH
WJeu, T.K. MPOrpaMMBbl TIO3BOJSIOT CHadaia
caenath 3D-3CKU3-UACI0, BUJ IIPEACTABICHUS
MOHSATEH JIOOOMY YeNIOBEKY, TYT JK€ UMEeTCs
BO3MOKHOCTh TIPOCMOTPETH TUIOCKHE YEPTEKH
(maHsl, paspessl, (acaapl) HabpoOCKa, YTO TO-
HSTHO YK€ TONIBKO crienuanucty. Ecimu aro-To
HE MOHPaBWJIOCH B 00BEKTE MPOCKTHPOBAHHMS,
KOPPEKTUPOBKA WJICH MOXKET HIATH IBYMS Y-
TaMH, 160 u3 3D-okHa, MO0 TPATUIMOHHO
n3 2D-okoH. MI3MeHEHHS B OJJHOM OKHE Cpasy
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BIIEKYT 32 COOOI M3MEHEHHs B JPYTUX OKHaX
npoekTa. Busyanusanus uuen Ui 3aKa3duka
MOJKET OBITH BBIIOJHEHA JIFOOBIM IIOIXOI-
UM IS JAHHOTO 3Tala CIIoco0OM, OT BBICO-
KOKa4eCTBEHHBIX (POTOM300paKeHHid, 10 pa3-
JMYHBIX AHUMAIMOHHBIX CIIeH (porynka Mo
3[JaHUI0, TIO0 TEPPUTOPUH BOKPYT 3[aHUS H
T.11.). BHemiHe Bcs mporeaypa MoeiIMpoBa-
HUSI BBITJISITUT OOMaHYMBO OY€Hb MPOCTO, KaK
OyITO apXHMTEKTOp HE MpWJIaraeT HUKAKUX
YCUIIUH.

MOIHBIM U COBPEMEHHBIM TMPHMEPOM
MPUMEHEHUSI MTOJ00HBIX MPOrpaMM Ha CTaJHH
TBOPYECTBA MOXKET TOCIYXHUTh JHEpreTHYe-
CKasl OIICHKa apXHMTEKTYpPHBIX MPOEKTOB, IO-
TOMY HYTO 3HEprodpQeKTUBHOCTH - 0053a-
TEJIbHOE YCIIOBUE ISl aPXUTEKTYPHBIX MPOCK-
TOB.

W3BecTHO,  4YTO  MPOCKTUPOBaHHUE,
CTPOMUTENBCTBO, IKCILTyaTaIUsl 3[1aHHi OKa3bl-
BAIOT OTPHILIATEIBHOE BO3JCHCTBHE HA OKpY-
XKAIONIYI0 CPEAy U Ha TPHPOJIHBIC PECYpPCHI:
40% BceMHPHOTO CBHIPbS TOTpEOISIEeTCS IS
CTPOMTENBbCTBA 3aHUWI; 3[aHHUS - HCTOYHUK
3arpsi3HEHHsI BO3/IyXa, YTO BJIMSET HA U3MEHE-
HHUE KJIMMAaTa; KTUIHYHOE» 3aHue MOTPeOJIs-
er OoJbIlle PecypcoB, YeM HEOOXOAMMO, IO-
poXaaeT OOJBIIOE KOIUYECTBO Mycopa. [lo-
TpeOJieHHe SHEpruH - OCHOBHOH (pakrop 3a-
IPS3HEHHS BO3MyXa B 3[aHUU M TOBBIIICHUS
CTOMMOCTH  JKCIUTyaTalldOHHBIX  PAacXO/OB.

JHepreTH4ecKan olueHKa

Design '@:‘ Energy Evaluation '@'

[MosTOoMy moBbIIeHHE YPPEKTUBHOCTH HEP-
TONOTpEONIeHUsT - BaKHAsT M HEOTheMiieMast
CTpaTerus B Pa3BUTHH COBPEMEHHOro ooilie-
crBa. [Ipodwmmpyromeil ceivac sBISETCS
Tema 3eJIEHOr0 pocTa, T.e. POCTa IKOHOMHUK 32
CUET MCIONB30BAHUS COBPEMEHHBIX, YKOJIOTHU-
YeCKH BBIBEPEHHBIX, DHEProdpPEeKTHBHBIX
TEXHOJIOTUH.

'apMOHMYHOE MPOEKTHPOBAHUE - MOJ-
HOE BhIpa)KEHHE B COBPEMEHHON apXUTEKTYpE,
OCHOBHBIMU MPUHIIUIIAMH KOTOPOTO SIBJISTFOTCS
- SKOHOMHSI PECYPCOB, NMPOEKTHPOBAHUE JKU3-
HEHHOTO IHKJIA U MPOCKTUPOBAHKE C YUIETOM
genoBedeckoro (akropa. Monens BIM (un-
crpyment Energy Evaluation) mossossier mpo-
BOJIUTH TIIATEIbHBIN aHANM3 W HMMHUTALUIO
BCEX pENeBaHTHHIX (HaKTOPOB Mpoliecca rap-
MoHu4HOro pazsutua. Onenka 3D monenu
SIBIISIETCSl BAXKHBIM (DAaKTOPOM B ONTHMH3AIMH
SHEPronoTpeOIeHNs, TAKXKE MO3BOJISET YIECTh
(dakTopbl, CBS3aHHBIE C MECTOIMOJIOXKCHUEM
obobekra. KommbloTepHOoe MOJETHpOBaHHE
MOTPEONICHUS PHEPTUM MOXKET MCIIONIb30BaTh-
Csl JUIA OIICHKH BO3MOXKHOW DKOHOMHH DHEp-
T'MHM Ha BCEX JTamax Ipolecca MpOeKTHPOBa-
HUSL.

MexaHU3M DHEPreTUYECKOM  OlLIEHKHU
WHTErPUPOBaH B HHTEpQEHC U NPEIOCTaBISCT
TEXHOJIOTMYECKYIO TPOIEAYPY NpPOBENCHUS
SHEPreTHYECKON OIIEHKH TPOEKTOB IJIFOO0ro
pa3mepa.

Eneray Model Reviaw — O030P 3HEPreTMYeckoi Mogenu

f& Ervironment settings~ MapPaMeTPbl OKPWEI'OI.U,EFI cpenbl

B Cperation Profiles... . (hYHKL MOHANEHOE HA3HAYeHNe
L tuiding Systems... —_ cUCTEMbI 30aHUA

( Energy Source Factors,., \\\

Energy Costs..,

XdpakTepUCcTUKK MCTOYHWUKOE JHEpPrn
CTOMMOCTb 3HEPTMKA

Puc. 4. IHCTpyMEHTHI OLIEHKH YHEPro3PPeKTHBHOCTH

lMapameTpbl OKpyxaloLen cpedpl mpenoc-
TaBJISAIOT JOCTYI K JHAIOTOBBIM OKHaM Pacno-
NnoxeHne npoekTa, Knumatuyecke faHHble, 3a-
WWTa OT BETPa, Tak)Ke IO3BOJISIOT YCTAHOBUTH
YPOBEHb I'PYHTA, THUII TPYHTa U XapaKTEPUCTH-
Ky OKpYXaromIeil Cpeibl.

OyHKUMOHaNbHOE Ha3HAYeHWe ycTaHaBITH-
BaeT OCHOBHYIO (DYHKIIMIO 3MaHHS M CBSI3aH-
HYIO C HEl BHYTPEHHIOK TEMIIEpaTypy, BHYT-

pPEHHUI TEMJIONPUTOK, BUJ U MOLUIHOCTh BHYT-
PCHHETO OCBEIICHMUS.

CucTembl 30aHUs - 3TO OKHA IS TIPeIOC-
TaBJIeHHUS MH(OpPMAIIUH, KacafoIICHCs dHepre-
TUYECKOM CHCTEMBI 3AaHus C TOYKH 3pCHUA
MpeAoCTaBICHUsT  KOM(OPTHBIX  YCIOBUH
(oborpes, oxiaxkaeHue, TopsUas BoJa, BEHTH-
JISITIVSE) M JUTSL OT[EHKH MCTIONb30BAHMS 3€IEHOM
CHUCTEMBEI.
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XapaKTepuCTUKM ~ UCTOYHUKOB  3HEpruwm,
CTOMMOCTb 3HEPrMM MO3BOJISIIOT OLCHUTH TIep-
BUYHYIO dHepruto, Beienenne CO, u mpous-
BECTHU OI[EHKY CTOMMOCTH DHEPTHH.

OueHka mocpeacTBOM MOJENH OITHMHM-
3UpOBaHa JIsi OBICTPOrO TONyYeHHUsT dHepre-
THYECKUX OTYETOB C CaMbIX PAHHUX JTAIloB
MPOCKTUPOBAHMUs, JaBas apXUTEKTOpaM Orie-
paTHBHYIO MHPOPMAIMIO OTHOCHTEIBHO DHEP-
reTHaeckor 3(pPEeKTUBHOCTH HX ITPOEKTOB.

B pesynprare 3HEpreTM4ecKUil aHaIN3
CTaHOBHTCS COCTaBHOH 4YacThlO Ipolecca
MPOEKTUPOBAHISI C CAMOTO TIEPBOTO €ro JTarna.
3TO U3MEHHJIO CYTh DHEPreTUYeCKOro aHajH-
3a ¢ (OpMaIBHOM MPOLEAYPhl MPOBEICHHUS
aHaliM3a B KOHIIE Tpollecca MPOEKTHPOBAHUS,
KOTJIa CIIMIIKOM IO3JHO YTO-THO0 M3MEHUTH,
Ha BbICOKOA((EKTUBHBIN WHCTPYMEHT aHanuaa,
KOTOpBII OKAa3bIBACT TOIJIEPKKY ApXHTEKTO-
paM B KPHUTHYECKHE MOMEHTBI MPHHATHS TPO-
€KTHBIX PELICHUM.

Meron BHEUIHE OYEHBb MPOCT U TO3BO-
JISIET apXUTEKTOpY Oe3 CelHnaibHON IMOAro-
TOBKM Ha PaHHUX CTaJUSIX MPOCKTHPOBAHHS
OLGHUTh JHEPreTU4YecKylo 3PPEeKTUBHOCTD
MPOEKTa HE3aBUCHUMO OT €TI0 CIIOKHOCTH

B uTore crout oTMeTUTh, YTO rpaduye-
CKHE MPOrpaMMbl — BCETO JIMIIb UHCTPYMEHT,
KOTOpBIN SIBJISIETCS MPHUIIOKEHUEM K Tpodec-
CHH, HMHCTPYMEHTOB MOXXET OBITh MHOIO.

VJIK 669.01

[IpodeccuonanbHee TOT, KTO Jy4ile U OBICT-
pee peInT CTOAIIYIO IIepe] HUM 3a1a4y.

Texuonorus BIM moka3seiBaer, 4to 1mo-
MCK HAMJIYYIIEro MOAX0/a K MOJICTHPOBAHHIO
TpeOyeT TiyOOKOro W BCECTOPOHHErO IMOHH-
MaHHsi BO3MOXHOCTEH MPOrpaMMHOr0 obec-
MEYCHUS] U YETKOTO OIMpPEACICHHS IIeTIeH MO-
ACIUPOBaHMA. CDyHKHI/IOHaJ'IBHBIe BO3MOXXHO-
CTH IIporpaMmbl CYIIECTBEHHO BJIMUAIOT HAa BEBI-
OOp HaWIy4IIeH CTpaTerdd MOJCTHUPOBAHHS.
Ho mpodeccnonanusm omnpexensiercss He HH-
CTPYMEHTOM, a MacTePCTBOM BIIQJICHUSI HHCT-
PYMEHTOM, IIyOUHOM €ro U3y4YeHHsI, YMCHHEM
ero HaCTPOUTD U, KaK Pe3ysibTaT, CKOPOCThIO U
KayecTBOM paboTEHI.

Ectb emie oguH HioaHC, MOIO0OHBIE TIPO-
rPaMMbl — POAYKT JOPOTrOCTOSIIINN, [I0ATOMY
ero BHENpPEHHE, MPHOOpeTeHre W 00y4ecHUe
paboTe B HUX 3aBUCUT OT JAJbHOBUIAHOCTHU
PYKOBOIHTENICH KaK y4eOHBIX, TaK U MPOCKT-
HBIX OpraHu3alui.

CIIUCOK PECYPCOB
1. http://www.autodesk.conv - caiit Autodesk,
nHdopmarus o 10, yueOHbie Bepcuu, 00y-
YaIOIINEe MAaTEPUAITBI;
2. http: // graphisoft.com — caiir ArchiCAD,
nHdopmarus o 10, yueOHbie Bepcuu, 00y-
YAFOIINEe MATEPUAITBI.

HNCCIEJOBAHUE MATEMATHYECKHUX MOIIE.JIEI71 CETEM CBSI3U
ITomos A.N., YKanracosa JK.3.

DddexTuBHOE (YHKIIMOHUPOBAHHE
o000l OpraHu3aly B YCIIOBHSX PBHIHOYHOH
SKOHOMHMKM M BBICOKMX TEMIIOB HAay4yHO-
TEXHUYECKOr'0 TMporpecca HEMBICIUMO 0e3
Cepbe3HON  WMH(POPMALIMOHHOW  TOIICPKKH,
OKa3bIBAEMON CpPEICTBAMH BBIYMCIUTEIBHBIX
cereil. BeIcTphIil mocTyn K MHQOpManMH Mo-
3BOJISIET  YBEIMYHMTH  IPOU3BOJUTEIBHOCTH
TpyJa, YCTpaHseT psiJ PYTUHHBIX OIllepanui,
0CBOOOX/1ast BpEeMsI COTPYJHHKOB JJIsl TBOpUeE-
CKOU paboThl, M IaCT TEXHUYECKOMY U YIIpaB-
JIEHYECKOMY TIepCOHaTy BO3MOXKHOCTB BBIOOpa
peLIeHN, ONTUMAJIBHBIX B KOHKPETHO IIPOU3-
BOJICTBEHHOW CUTYyall1H.

BypHoe pa3BuTHE KOMIBIOTEPHBIX Cé-

TeH W TEeXHOJOruil BOo BceM Mupe u B Kazax-
crane B TedeHue nociequux 10 mer craBUT
nepes CrenruaiicTaMy B Pa3indHbIX 00IacTsIX
JeATeIbHOCTH MHOT'O HOBBIX BorpocoB. Crie-
IIUAITMCTOB B O0JIACTH CO3JaHUS M IKCILTyaTa-
IIUU CETeH MOCTOSHHO MHTEPECyeT, HACKOJIBKO
Ka4yeCTBEHHO, HAJIGKHO, JIOJTOBEYHO W DKO-
HOMHUYECKH IIeIeco00pa3Ho BHIOpaHHOE HMH
TEXHUYECKOE pelICHHE.
TenexkoMMyHMKalMOHHBIE CETH KaK OC-
HOBa COBPEMEHHBIX CHUCTEM YIIpaBJICHHUSI, J0C-
TaBKH U PaclpeleIiecHHON 00paboTku HHGpOp-
MaIMH TPEIbSIBISIOT BBHICOKHE TPEOOBaHUS K
3¢ (EKTHUBHOMY UCIIOIE30BAHHIO CPEJICTB CBSI-
3M U XapaKTEPUCTHKAM KauecTBa OOCIyKHBa-
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HUs aOOHEHTOB. JIJi1 BCEX CTpaH MHpa aKTy-
albHBI 33Jaud TIOCTPOGHHUS CeTe CBs3H,
obecreunBaloNMX KOMIIPOMUCC MEXKIY Tpe-
OoBaHMSAMH a0OHEHTA, KA4eCTBOM HX O00CITy-
JKUBaHHUSI W TIOKA3aTENsIMH HKOHOMHYECKOM
3¢ ()EKTUBHOCTU CETH.

O¢ddekTUBHOE HCIONB30BAHUE CETeH
TpeOyeT aHanmm3a X (QYHKIHOHUPOBAHUS KaK
Ha JTare MPOEKTUPOBAHUSA, CO3JMaHUA, TaK H
Ha BXOJE OSKCIUTyaTalll, paclIMpeHus, 00-
HOBJICHHSI.

[oTpebHOCTH aHanMM3a U MPOCKTUPOBa-
HUSI COBPEMCHHBIX TEIEKOMMYHUKAIIMOHHBIX
cerell M CHCTEM TPUBEIN K HEOOXOIMMOCTH
pa3pabOTKH MaTeMaTHYECKUX Mojelel 00-
CIIy’)KMBaHHUS, YYUTHIBAIOIINX TaKWe OCOOCH-
HOCTH YIIPaBIICHUS, OpTaHU3AIMH ¥ BHEITHIX
BO3JICHCTBUN, KaK IPUOPUTETHOE U TPYNIIOBOE
00CITy)KMBaHME, MaYCUHBIH XapaKTep MOCTYII-
JieHus1 TpeOOBaHMi, pacnapaieIMBaHUE Olle-
panuii 1 IporeccoB N3MEHEHHE MapaMeTpoB U
XapaKTePUCTUK MOCTYIUICHUS M O00CIyKHBa-
HUSI OTKAa3bl U BOCCTAHOBJICHUE TTPUMECHSIEMBIX
CPEICTB.

OrneHka TPOrHO3UPYEMON MPOMYCKHOU
CIOCOOHOCTH ¥ KadecTBa OOCTYKHBaHUS
OUCHb BAXHBIA dTall MPOSKTUPOBAHUS Tee-
KOMMYHUKAITHOHHBIX CHCTEM W CETeH. 37ecCh
AHAINTHYECKHE pacdyeThl CTPOATCS Ha Marte-
MAaTHYECKOM ONHUCAHWU PEAKIINU CUCTEMBI Ha
BHemHue Bo3aencteud. [lon peakuueit cucre-
Mbl TIOHUMAETCS €€ COCTOsIHUE (KOJIMYECTBO
3aHSATBIX CEPBEPOB MW MECT OXKHJIAHHS, Bpe-
Ms 3a7€pKKHA M JIp.), a [OJ BHEIIHUMH BO3-
NCHCTBUSIMH — ITOTOKH TpeOOBaHUM, COOH, OT-
Ka3bpl M3-3a HEHAJSKHOCTH W T.II. BHemHwuit
(akTop BIIMSHUSA B MYJIbTHCEPBHCHBIX CETAX
CBSI3U — 3TO Pa3HOPOJHOCTH HH(opMaimy,
nepeaBaeMoil B paMKax €IMHOI CeTH: JaH-
HbIE, pedb, BUACO0. [10TOKHM 3TON MH(pOPMALUU
CYIIECTBEHHO OTJIMYAIOTCS MEXKAY COOOH M0
MpUOpHTETaM, MeXaHU3MaM OOCITy)KHBaHHUS,
OCOOCHHOCTSIMH TPOTOKOJIOB W T.JI., U aJeK-
BaTHOM 3llech OyJneT MHOTOMEpHAash MOJIENb.
[TosTomy, /UIA CIOXKHBIX CHUCTEM aHaJIUTHYe-
CKH€ PACUEThl, BBIMOIHIIOTCS C OTPaHUYCHU-
€M BHEHIHUX (aKTOPOB, Pa3leNbHO JUIS Kax-
noro Tumna (TpyIIibl) BIUSHANA WIA C TPHMeE-
HEHHWEM MHOTOMOTOYHBIX MOJICIICH.

[ns m3ydeHus TEHJECHUMN MOBEICHUS
CHCTEMBI MIPH ONPEICICHHBIX YCIOBUSIX Y100-
HO HCIONB30BaTh MAaTEMaTHYECKYI0 MOJIENb,
KOTOpasi MPEJCTaBIsieT COOO0M COBOKYITHOCTh
COOTHOIICHUH, KOTOPBIE OMPENEINIOT IPOIECcC
W3MEHEHUS! COCTOSIHHI CHCTEMBI B 3aBUCHMO-
CTH OT €€ TapaMeTPOB, BXOJAHBIX CHUTHAJIOB,
HavalbHBIX yCIOBHUi U Bpemenu [1-3]. Mero-
JIbl MOJIETTMPOBAHUST YHHBEPCAIBHBI 1 BO MHO-
THX CIy4asX OHM OKa3bIBAIOTCS IMPEANOYTH-
TENFHBIMU TIPH ONTUMH3AIUN H TPOCKTHPO-
BaHMU cereii [4].

CoBpeMeHHbIC BBIUYUCIUTEIBHBIE CPE-
CTBa B 3aBUCHMOCTH OT XapakTepa I0CTaB-
JICHHBIX 3aJ1a4 MOTYT pelaTh X B pa3IHIHbIX
pEeXKMMAX: 3aIPOC - OTBET, MTAKETHOH 00paboT-
KH{, pa3/ielieHHus] BPEMEHU NP KOJUIEKTHBHOM
MOJIb30BAaHUH, MYJIBTHIIpOrpaMMHOM. W BceM
3TUM pE&KHMMaM € TOW WIM HHOM IOJHOTOHN
COOTBETCTBYIOT PAa3JIMYHbIC MPUOPUTETHOTO
MOJIETT CHCTEM MAacCOBOTO OOCITY>KUBAHHS,
MO3BOJISIIONIME PACCUUTHIBATH TAKHE IMOKa3a-
Tenmd paboThl BBIYMCIUTEIBHBIX MAlIWH, Kak
3arpy3kKa MmaMmsTd H Mporeccopa, 3aJepKKd H
norepu WHGOPMAIMK, W OIEeHWBaTh 3Pdek-
TUBHOCTh M HAJI©KHOCTh MPHUHSTHIX PEIICHHH
[1]. NmenHo 3amaum pacuera CTPYKTYPHBIX
XapaKTepUCTUK UH(POPMAIMOHHO - BBIYUCIH-
TENBHBIX CHCTEM W aBTOMATH3HPOBaHHBIX
CHCTEM YNpaBJICHUS CTHMYJIHpOBaIN OypHOE
pa3BUTHE MAaTEMATHYECKOH TEOPHH MacCOBOT'O
00CIyXKMBaHHS H, B YaCTHOCTH, TEOPUU IPH-
OpUTETHBIX Mozeneii [4].

[Ipu npoeKTUPOBAHUM H JKCIUTyaTallMH
TEIEKOMMYHHKAIIMOHHBIX ~ CUCTEM  IIHPOKO
WCTIONIB3YETCsl  ammapar TEOpUH MAaccOBOTO
obcnyxuBanus. [Ipu 3TOM B KauecTBe Mojie-
Jeld TeNeKOMMYHHUKAIIMOHHBIX CHUCTEM B Iie-
JIOM, TaK U OTIENbHBIX e¢ (parMeHTOB MOT'YT
BBICTYIIATh CHUCTEMBI MacCOBOTO OOCIyXKHBa-
HUSL.

B Teopum maccoBoro oOCITY:KUBaHHS
OJIHUM W3 OCHOBHBIX IOHATHUH €CTh Clly4aiiHas
MOCIE0BATENLHOCTh  TpeOOBaHMM, IOCTY-
MAaNIMX B CUCTeMY Ha obOciykuBanue. CoBo-
KyImHOCTh  (MTOCJIEI0BATEILHOCTE) — COOBITHI
MOCTYIUIEHUST B CHUCTEMY B MOMEHTHI 1j...1,
TpeOOBaHUi 00pa3ylOT IIOTOK TpeOOBaHMI

(puc. 1).
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Puc. 1. [Torok TpeboBanuii Ha 00CTYKHBAHHUE

ITorok ompenensgercs MOMEHTaMH IIO-
CTYIUIEHHH ty M KOIHUeCTBOM TpeboBaHuii Kp,
MOCTYIUBIINX B MOMeEHT tp. ITpu atom K, u t, B
o0IIeM ciydae ciay4ailHbl. Y PeKyppeHTHOTO
moroka TpeboBanuit K, = 1 mast Bcex n= 1,2, ,
a MHTEpBAJIbl BPEMEHU MEKIY COOBITHUAMHU
MOCTYyIUIeHUS TpeboBaHuid Z, = t, — {;-1 ecTh
CTOXaCTUYHO HE3aBUCUMBIE U OJIMHAKOBO pac-
NpeeNeHHbIE CIy4ailHble BETMYNHBI.

IIpy MOCTOSSHHOM HWHTEpBAJIE BPEMEHU
MEXKIy TpeOOBaHUSIMHU Z, MOTOK €CTh JeTep-
MHUHUPOBAHHBIN, OJHAKO, B TEIEKOMMYHHUKa-
IMAX OTOKU Yallle Cly4daiiHbIe.

Chy4JaliHbIi MOTOK TPEOOBAHUI MOXET
OBITH OITMCAHHBIM JIByMSI CIIOCOOaMHU.

1. CiryyaiiHblii TOTOK TpeOOBaHUH OMH-
chIBaercsi QyHKIMEH pacrpesielieHUs] BeposiT-
HOCTEM MHTEPBAJIOB BPEMEHH MEXIY COCEN-
HUMH TpeboBanusmu F(t):

F(O) =Pz, <1), @

rae P(zn < t) — BeposTHOCTE TOTO, YTO
BpeMsI MKy COCEIHUMHU TPEOOBaHMSIMH ZN <
t.

OcHOBHasT XapaKTEPUCTHUKA IOTOKA —
3TO CpPEIHEE 3HAYEHUE JIUTEIBHOCTU UHTEp-
BaJIOB Z, YTO IJIsl CIy4alHON BEIMYUHBI €CTh

MaTeMaTHYecKoe OKHUIaHue £ .
[Tapamerp, oOpaTHBI K MaTeMaTHe-

CKOMY OXHWAaHHIO z , €CTbh HHTCHCHBHOCTH
MOTOKA TOCTYIUICHHUs TPeOOBaHUM A 3a eiu-
HHUIlY BPEMEHH

NI~

(2)

Hanpumep, npu . = 0,1 ¢ unTeHCHB-
HOCTh 1oToka A = 10 TpeGoBanmii B CEKyHIY,

anpu ! =100 MC — MHTEHCHBHOCTH MOTOKA A
= 0,01 TpebGoBaHMsI B MUJDTHCEKYH/TY.

Haubonee pacnpocrpaHeHHON MaTeMma-
TUYECKOH MOJCIBI0 IMOTOKa TpPeOOBaHUI B
Tene(OHHBIX CETSAX CBS3H SIBISIETCS MOJIEINb
SKCTIOHEHTHOTO pacIpe/eNieHuss HHTEPBajIoB
BpPEMEHU MEXKIy TpeOoBaHUsIMHU (BbI30BAMH
ATC) ¢ mapamerpom A

P(z, £t)=1-1¢e""

3

[110THOCTE ATOTO pacHpeieieHus Io-
3BOJSICT PAcCYUTAaTh BEPOSTHOCTh JIHOOOM
NPOAOIIKUTENBHOCTU ZX = t ciy4dailHOi Benu-
YUHBl Z (MHTEPBAJIOB MEXKIY TPEOOBAHHSIMH)
M0 3aJaHHON HWHTCHCHBHOCTH TOCTYIUICHHS
TpeGoBaHuit A

Pt)=1e'

(4)

Cpennee 3Ha4YeHUE CITy4yallHOW BETHYH-
HBI , pacrpeelieHHOH MO 3KCIIOHCHIIUATBHO-
My HOMY 3akony (4), paBHo A-1 u moTOoMy U3
(2) cnemyer, 4ro mMapaMeTp JAHHOTO pacrpe-
JCNIEHUsT A — 3TO CPEAHEe KOIMYECTBO TPeOo-
BaHHM 3a €IUHMILy BPEMEHH, B KOTOPBIX H3-
mepsiercs Z. [10Tok, Te Bce ZN UMEIOT OiMHa-
KOBOE JKCIIOHEHTHOE pacipeesieHne ¢ mapa-
METPOM A, O4YEHb BAXHBIH TPHUMEpP PEKyp-
PEHTHOI'0 TIOTOKA.

Ha puc. 2 npencraenens! aBa rpaduka
IKCIIOHEHTHOro pacnpenencuus (4), ob6o3Ha-
yeHHbie P(Z) u p1(z) ¢ napamerpamu A = 0,5 u
A1 = 0,25 cooTBETCTBEHHO.
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0

0 2 4

Puc. 2. DxcrioHeHTHOE pachpeseieHie HHTepBaia Z

U3 rpadukoB BUAHO, 4TO B TIOTOKE, 3a-
naHHoro (GyHkimei P(z), 3HaYUTENBHO 0O0JIb-
1Ie JIOJS BEPOSTHOCTEH KOPOTKUX MHTEPBAJIOB
MEKAY TpeOOBaHMIMH, YeM B MOTOKE, 3aJlaH-
Horo ¢yHkiwmeit pl(z). OTo TOBOPUT 0 0OJIb-
el HMHTEHCUBHOCTH TIOTOKa TPEeOOBaHMIA,
KOTopasi B IepBoM cirydae cocrasisier A = 0,5,
a Bo BropoM —1 = 0,25 tpebGoBanmii B eMHU-
ny Bpemenu. CpenHee 3HaYeHHWE WHTEpBaa

BPEMEHU MEXIy TpeOOBaHUSAMH Takoe: [ =

u 1 1= 4 equHuIBI BpEMEHH COOTBETCTBEHHO.

2. CiyuaiiHblii OTOK TpeOoBaHMH OMU-
ceiBaercs pynkuueir Pi(t) — pacmpenenenunem
BEPOSATHOCTEH KoindecTBa TpeOoBaHMiA | 3a
yCIOBHYIO enuHHIy Bpemenu t. Hampumep,
€CIIM JuarpaMMy Tporiecca MocTyIIeHUs Tpe-
OoBaHMii, IpeNICTaBIeHHYIO0 Ha puc. 1, ycnos-
HO TIOJICTIMTh HAa OJWHAKOBBIC MPOMEXKYTKH
BpEMEHH JUIUTENBHOCTBIO t, UTO B pasbl WIH
JIECATKN pa3 TPEBBIACT CpelHee 3HauCHHE

MHTEPBAJIOB [ , TO Ha KaXIbIM M3 TaKHX yC-
JIOBHBIX HHTEPBAJIOB MPHUMANET CIIy4ailHOe
KOJIMYECTBO TpeboBanwmii i. OyHKIMS pacrpe-
JICTICHHsI CIy4aiHOH BEJMYHMHBI | Oymer Omu-
CBIBaTh MOTOK TPeOOBAaHWH, MOCTYMAONINX B

CHCTEMYy Ha 00CITyXKHBaHHE.

N3BecTHO, €cnM HMHTEpBAI BPEMEHU
MEXIy COOBITHSIMH (TpeOOBaHHSIMHU) Z pac-
IpeJeNieH 1Mo KCIOHCHIIUATLHOMY 3aKOHY, TO
KOJIMYECTBO TaKWX COOBITHI | 3a YCIIOBHYIO
eIMHULY BpeMeHH t OyJer pachpenerieHo 1o
3akony Ilyaccona:

R(t) = ( itl)l et
' (5)

Bennunna A 3TO rnapamerp
pacnpenenenus Ilyaccona. Ilo HeMy MOXHO
pacCuuTatb BEPOATHOCTH IIOCTYIUICHHUA B
CHCTEMY TOYHO | TpeOOBaHWil 3a YCIOBHYIO
COUHUILY BPEMEHH JUIMTEIBHOCTBIO {, 3Hasd
WHTCHCHUBHOCTb ITOTOKA TpeOOBaHUH A.

[ns  npuBeneHHOro BbIlllE IpUMeEpa
9KCIIOHEHTHOT'O TIOTOKA ¢ MHTEHCUBHOCTBIO A
= 0,5 mocrpoeno pacnpenenenne I[lyaccona
CJIy4aiiHOTO KOJIMYECTBa TPeOOBaHUH, KOTOPOE
MIPUXOAUTCA Ha YCIIOBHBIC HWHTEPBAJIbl

BpEMEHH, HallpUMep, MPOJOIKUTENBHOCTHIO t
=20 ¢ (puc. 3).
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Puc. 3. Pacnpenenenue ITyaccona npu A =0,5ut=20c

Cpennee 3Ha4YeHUE CITy4yallHOW BETHYH-
HBI i, pacmpeneneHHon 1mo 3akony (5), ompe-

nemsiercs Kak | = At , ¥ B 9TOM ciydae At = 10.
W3 puc. 3 BUAHO, YTO HauWOOJbIIAS BEPOST-
HOCTb 3TO BEPOSITHOCTh CPEIAHEro 3HAYCHHS | .
ITpu Bo3pacTanuu i BepositHOCTH Pi(t) mocte-
MEHHO BO3pPAcCTaer, a MOTOM — YMEHbBIIACTCS.
JaHHplli TpadUK TMOYTH CHUMMETPUYHBIH, a
dopma anmpoKCUMUpYIOLIe KpUBOWH TpH-
Ommkaercss K (GopMe HOPMajbHOrO 3aKOHa
pacrpenencHusl.

TakuM 00pa3oM, MaTEMATHYECKYIO MO-
JIeNb TIOTOKAa TpeOOBaHMiA, MOCTYMAOIIEro B
CHCTEMax pachpenerneHus wHdopMmanuu Ha
00CITy)KUBaHHUE, MOXHO OTOOPa3sUTh JIBYMS
cmocobaMu € TMOMOIIBIO  BEPOSITHOCTHBIX
(GyHKIUH pacrpeaeneHust:

1) uHTEpBAJIOB BPEMEHH MEKIY COCE-
HUMHU TpeboBaHusAMH Z, (4);

2) xonmu4ecTBa TpeOOBaHMIA | 3a YCIIOB-
HYIO eJIMHUILY BpeMeHH t, (5).

B mepBom ciy4ae, NpUMEHSOTCS He-
MpEpBHIBHBIC 3aKOHBI, @ BO BTOPOM — JUCKPET-
Hble. Ka/iplii U3 MOTOKOB Ha3bIBACTCS IO BH-
Jy BEPOSTHOCTHOTO 3aKOHa paclpeie/ieHus
MHTEPBAJIIOB BPEMEHU MEKAY TPEOOBaHUSIMHU
WIM MX KOJMYECTBA 3a YCIOBHYIO CIHHUILY
BpeMeHH. Monenb MOTOKa, OmpeaenseMas
pacnpenencarem (5) HasbIBaeTCS MyacCOHOB-
CKHM TIOTOKOM (HCITOJIb3yeTCsl B TelleOHHBIX
CeTsIX).

ITyaccoHOBCKME MOTOKH JENATCSA Ha MO-
TOKH TIEPBOTrO M BTOpPOro pona. s mOTOKOB
MEPBOrO  pOJa BEPOSTHOCTb IMOCTYILUICHHS
TpeOOBaHUIl B CUCTEMY HE 3aBHCHUT OT TOTO,
CKOJIBKO TpeOoBaHUH yxke ecth B Hell. CMO ¢

TAKUMHU TIOTOKAMH Ha3bIBAIOTCSI CHCTEMaMH C
OCCKOHEYHBIM YHUCIIOM HMCTOYHHKOB, WJIM OT-
KpBITBIMHU cricTeMaMu. [10TOKH mepBoro poja
BO3HHMKAIOT W3-32 HAJIOKEHHS MHOTUX MOTO-
KOB OTJEIbHBIX HCTOYHHUKOB, TIPUYEM TIOBE/IE-
HUE KaXKI0TO UCTOUYHHNKA HE3aBUCUMO.
[Totoku TpeOoBaHMI BTOPOro pojaa Io-
JMY4aloTCsl B CHCTEMax MacCOBOTO OOCIYKH-
Bauus (CMO) ¢ KOHEYHBIM YHCIIOM MCTOYHHM-
KOB WJIM B TaK Ha3bIBAEMBIX 3aMKHYTBIX CHC-
Temax. [TockonbKy B MOMEHT, Korja TpeboBa-
HUE O0CTY)XKHMBaeTCs WIH OXHUIAET, €€ UCTOU-
HUK YK€ He MOXKET MOPOXKJIaTh HOBBIX TpeOo-
BaHW, TO BEPOATHOCTh TOTO, YTO IOCTYIHUT
TpeOOBaHUE W3 COBOKYIIHOCTH TpeOOBaHHMA
BCEX HMCTOYHHKOB, 3aBHCUT OT TOT'O, CKOJBKO
TpeOOBaHUIl B CHCTEME M OT KaKUX OHH HC-
TOYHHKOB. Takue MOTOKH HAa3bIBAIOTCS TPH-
MuTHBHBIMH. OIleHKa KadecTBa OOCIyKHBa-
HUSL WM TmponyckHod crnocobnoctn CPU
(cuctem pacnpeneneHusi MHPOPMAILUHU) Tpe-
Oyer ydera Bcex dJIEMEHTOB ee mozaenu. Ham-
Oonee CIOXKHO y4eCTh MATEMaTHYECKYIO MO-
JIelib BXOJIHOI'O TIOTOKa TpeboBaHmid. MIMeHHO
I10 ATOM MPUYMHE BECh MAKET 3a/1a4 aHAIU3a U
CHHTE3a CHCTEM pacrpeeieHus nHHopMaiun
JUISL JTIOOBIX M3 €€ CXEM W JTUCHHUIUIHH 00CTy-
KUBAaHUSl PEIICH TOJBKO JUIA clydas IIpo-
creiuieii Monenu TpaduKa — MmyacCOHOBCKOTO
moroka. J[ims He€ M3BECTHBI BCE aHAIUTHYC-
ckhe (OpMYJIbI pacdeTa OCHOBHBIX XapakTe-
PUCTHK KadecTBa OOCTYXHBAHUS B CHCTEMax
pacnpenenenus uapopmarnuu [1-3].
CrpemMHTENBHOE PA3BUTHE TEIEKOMMY-
HUKALIMOHHBIX TEXHOJIOTUH, HOBBIC IIPHHIIUIIBI
MOCTPOCHUSI CETe CBsI3M, U3MEHEHHE CTPYK-
TYpHOTO cocTaBa abOHEHTOB M CIEKTpa Ipe-
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JOCTaBJSIEMbIX YCIYr BIMSET Ha H3MEHEHHE
xapakrepa Tpaduka. OTH (aKTOPhl YBEITUYH-
BalOT HEPaBHOMEPHOCTh WHTEHCHBHOCTU IIO-
TOKOB TpeOOBaHUH, U3MEPSIEMYIO JAMCIIEpCHEH
WHTEHCUBHOCTH. Pe3ynbTaThl CTATHCTUYECKHUX
W3MEPEeHUH, BBIMOIHAEMBIX Ha Pa3HBIX CETAX
CBSI3M, JJAIOT BO3MOXKHOCTH BBIJEIHUTH 3 THIIA
TpaduKka, K KOTOPBIM CIEAyeT YIOTpeOIaTh
CIIEIYIOINE MaTeMaTHIeCKUe MOJIENH:

| TUIT — B MOHOCEPBHUCHBIX CETAX C O-
HOPOJHBIM TpapukoM. ITo TeleOHHBIC CETH
C CIUHCTBEHHOHN yCIyroi TeneOHHOH CBS3H,
a modTomMy Tpaduk omHOoponHbii. [Ipocreii-
masi MOJENb IyaCCOHOBCKOI'O IOTOKa COOT-
BETCTBYET TaKHUM YCIOBHUSM, a 3HA4YE€HUS HH-
TEHCHBHOCTH TpaduKa H ee AUCIEPCHH JI0CTa-
TOYHO OJIM3KH.

II Tum — B MYJIBTHCEPBUCHBIX CETAX C
Pa3HOPOIHBIM TPADHKOM.

WHTerpanbHelil Xapakrep MyJIbTHUCED-
BHCHOM CETH C pacIIMpPEHHBIM CIIEKTPOM IIpe-
JOCTaBJISIEMbIX YCIYT MPeNonpeaeseT pa3Ho-
POAHOCTH TpaduKa, KOTOpasi CHIbHO H3MEHSET
ero mapamerpbl U MaTEeMaTU4YeCKYyI0 MOJEIb.
PeanpHBIM TIOTOKaM MpUCyIa MOBBIIIEHHAS
HEpaBHOMEPHOCTh Tpaduka, MPH KOTOPOH
JIMCTIEpCHsT WHTCHCUBHOCTH TpaduKa IMPeBbI-
IIaeT ee MaTeMaTH4ecKoe OXKHIaHWE OT 2 10
15 pa3. MHoraa naHHOe IPEBBIIICHUE OBIBACT
1 OOJNBIIUM, HO 3TO MPOUCXOAUT HIIH 3a Ipe-
nenamu UHH, wim Ha HEOONBIINX MyYKax Ka-
HauoB [4].

III THIT — B DAKETHBIX CETSAX C MYJIbTH-
CepBUCHBIM TpadukoMm. Tpaduk umeer gonro-
CpOUYHBIE 3aBHCHMOCTH B WHTEHCHBHOCTU U
eme Oonee CyHIECTBEHHO OTIUYAeTcs OT Iy-
ACCOHOBCKOTO MOTOKa. AZIEKBaTHOW MOJENHIO
MOTOKOB B TAaKHX CETSAX €CTh CaMOINOA00HBIC
mporecchl. B MyJIbTHCEpBUCHBIX TMaKETHBIX
ceTsiX TpaduK ecTh Pa3HOPOTHBIM U C OMpesie-
JeHHbIMU TpeboBanusaMu K QOS. 3neck mepe-
Jlady TOTOKOB pa3HBIX CIyXO0 obecrmeynBaet
OJTHA ¥ Ta K€ CETh C EAUHBIMU IIPOTOKOIAMHU U
3aKkoHaMu ympasieHus. [lockonbky MCTOYHH-
KA KaXJOH CIly)KObl MOTYT HMMEThb pa3HbIe
CKOPOCTH Tiepeiadyr WHPOPMAIMKN WA H3Me-
HATH €€ B TpOIlecce ceaHca CBsI3M, TO 00beIu-
HEHHOMY TIOTOKY TaKeTOB MPHUCYIIa Tak Ha-

3pIBaeMasi «av4eqyHoCTh» Tpaduka (burstness),
u3MepsieMas KO3 QUIMEHTOM MAYEYHOCTH
[1]. Dra madedHocTh OOYCIOBIMBACT eIl
OOINBIIYI0 HEPaBHOMEPHOCTh Tpaduka, MNpH
KOTOpOMH JHCIepCHsl MHTEHCUBHOCTH Tpaduka
MIPEBBIIIAET €€ MaTeMaTH4eCKOoe OKUIAHHUE OT
20 no 60 pa3 u OonbIiiee.

HezaBucumo ot criocoba 3amaHus Mma-
TEMaTHYECKOM MOIEIHM IIOTOKa TPeOOBaHMI
BBIOpaHHAs MoOJENb 00s3aTeNbHO JIOJDKHA
OBITH a/ICKBATHOM peajbHBIM MOTOKaM Tpadu-
Ka TeJIeKOMMYHHUKAIIMOHHBIX CeTel, TOCKOb-
Ky OT 3TOTO CYIIECTBEHHO 3aBHUCUT TOYHOCTH
pacuera XapaKTepHCTHUK KadecTBa OOCIYKH-
BaHUS M MPONycKHOH criocobHoctn CPU npu
WX aHaju3e, CHHTe3€ U ONTUMHU3ALIUH.

Kopnoparusnas cet OAO Kazaxrene-
KOM ocHoBaHa Ha cetu Ethernet. Cranmapr
Ethernet 66u1 mpunsT B 1980 romy. Yucno ce-
Teil, TOCTPOEHHBIX HAa OCHOBE 3TOW TEXHOJIO-
T'UH, K HACTOAIIEMY MOMEHTY OllEHUBAeTCs B 5
MUJUIMOHOB.

OCHOBHOW TIPUHIIUII, TOJIO)KCHHBIH B
ocuoBy Ethernet - ciyuaiineiii Mmeron mocrymna
K pa3fenseMoil cpene mepenadyd JaHHbIX. B
KauecTBe TaKOH Cpelbl MOXKET MCIIONb30BaTh-
Cs TOJCTBIA WJIM TOHKUN KOAKCHUAJIbHBIM Ka-
Ocnb, BUTas mapa, ONTOBOJOKHO WM Pajavo-
BOJIHBI.
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VJIK 004.41

PA3BPABOTKA UHTEPHET — CAUTA KAK D®®EKTUBHBIN
HHCTPYMEHT NPOJABUKXEHUS PEKJIAMHBIX YCJAYT
CemOuuoBa T.C.

[lepBast monoBuna XXI| Beka xapaxTe-
pu3yercs MHOTHMMH 3HAYUMBIMU SIBICHUSAMHU U
TEHJICHIIUSMU B J)KU3HU OOIIECTBA H YKOHOMH-
KM pasHbIX cTpaH mupa. [lo MHEHuIO cnenna-
JIUCTOB OJQHOM M3 OCHOBHBIX TEHJCHIIMH Ha-
IIero BpeMeHH sBiseTcs OypHOe pa3BUTHE
chepnr yenyr. JlericTBuTensHO, chepa yCayr,
CTeneHb e€ Pa3BUTHUS M CTPYKTYpa CTalH BBI-
CTynaThb Ba)XKHEWIIMM TMPU3HAKOM pa3BUTHUSA
ob1ectBa. JTO /aj0 OCHOBAaHHE TOBOPHUTH O
(OpMHUPOBAHUH TaK HA3bIBAEMOT'O CEPBUCHOTO
00I11eCTBa, @ SKOHOMHKY 3TOro oO0IlecTBa Ha-
3bIBaTh HKOHOMHKOWH YCIyr (MOCTHHIYCTPH-
albHOE 00IIECTBO, CEPBUCHOE OOIIECTBO).

[TomHONIpaBHBIM, TOJHOUEHHBIM 3JIe-
MEHTOM CcQepbl YCIyr SBISETCS peKiIama.
VYuuTeBasi TO, YTO CEpPBHCHAs MOJeNb oOIie-
CTBa B Hailel cTpaHe emg TOJNbKO (GOopMHPY-
ercs, a pEeKJIaMHBI PBIHOK SBJSETCS, MOXKa-
JyH, caMbIM TUHAMHYHO Pa3BUBAIOLINMCS TO
pekiiama SBIISIeTCS BaKHEHIIUM  (akTopoM
(dhopmupoBanus chepsl ycayr B Kazaxcrane.

Kax TaxkoBble, ycayru yxe JaBHO SBIISA-
IOTCSI COCTaBHOM 4YacThl0 3KOHOMHKH OOJIb-
IIMHCTBA Pa3BUTHIX CTpaH ((HMHAHCHI, TpaHC-
nopT, cBsi3b U 1p.). OHU ChIrpaii BaXKHYIO
poJib B MPOMBIIUIEHHOW peBomoonuu. Ho To-
I7Ila OHH Kak Obl CIOCOOCTBOBANIM Pa3BHUTHIO
MIPOMBIIIUIEHHOCTH, @ B HACTOSIIIEEe BPEMs OHU
HAaYMHAIOT  3aMelaTh  [POMBIIUIEHHOCTD.
TepMHuH «yCIyru» OXBaThIBAET MIUPOKUI KPYyT
oTpaciieil, KOTOpbl€ BBINOJIHAIOT Pa3IUYHBIC
(GYHKIIMK, HO HE BKIIOYAlOT B ceds, WIH
BKJIIOYAIOT KpaiHe peiko MpoJaxKy peaIbHOro
npoaykra. Mcropudecku, Kakaplii BUA yCIyT
paccMaTpuBalICsl OTACIBHO, Kak ocobas cdepa
NEeSITeIbHOCTH C OCHOBHBIMH XapaKTepPUCTH-
KaMH Tpyla W 3aHATOCTH, a cdepa ycmyr
MpeICTaBIsIIa CO00 COBOKYITHOCTD 3TUX pa3-
JUYHBIX BUJOB JEITETBHOCTH M CBOJIUIACH K
UX MEPEYUCIECHNIO. TpauIMOHHO B MUPOBOM
MpaKkTuKe Hanbosee MOJMHBIN NepeueHb YCIyr
BKJIIOYACT B ¢eOs CIICIYIOIINE TIO3UIINH:

- OnToBasi U po3HUYHAS TOPTOBJIS.

- Tpancnopr, cBA3b.

- KoMMyHanbHbIE YCIIyTH, CTPOUTENH-
CTBO, OIE€PaLNU C HEJBUKHUMOCTHIO.

- Typuszm.

- CtpaxoBaHne, OaHKOBCKHE W Pa3JIny-
HbIe ()MHAHCOBBIC OTIEPAIIHH.

- Yciyru o HaiiMy pabodeid CHITBI.

- [IpokaT puaLMOB M TENEmporpamMmm.

- Pexnama.

- Byxranrepckoe neno, obpaszoBanue,
KOHCYJITHPOBAHHE 110 BOMpOCaM yIpaBJe-
HUSl, IOPUMYUECKUE YCIYTH U JIpyrue npodec-
CHOHAIIbHBIE YCIYT'H, WH()OPMAIMOHHO - BBI-
YHCIIUTENBHBIC YCITYTH.

- TlonHompaBHBIM, TOJHOIEHHBIM 3Jc-
MEHTOM C(epbl YCIYT SBISIETCS peKiiama.

Pexnama poaumack OXHOBpPEMEHHO C
peiHKOM. C JaThIHM CIIOBO TIEPEBOAMTCS Kak
«BBIKPUKHBATBH», YTO ¥ TOBOPUT camo 3a ceOsl.
I'poMkre KpHKHM 3a3bIBall B TOPTOBBIX PslaXx,
0aHsIX, UPIOJIBHAX U HA MOCTOSIIBIX JBOpPaX -
3T0 paHHssA peknama. [lo ymunam JlpeBHUX
Adur u CpenneekoBoil EBpombl xomuin
rIaniaTau, BO3BeIas o npojiaxke paboB, CKOTa,
ckap06a u ToBapoB. OHHU ke OOBSIBIISUIH ITPABH-
TENLCTBEHHBIC YKa3bl, 3JIUKTHI M PacropsbKe-
Hus. B JIpenem Pume monm 3TuM mpenyorom
MPOBOAMIIMCEH MOJIUTHYECKUE OUTBBI: HAéMHBIC
KPUKYHBI TIOJIMBAJIN TPSA3BIO COMEPHUKOB CBO-
ero TaTpoHa, Jenas JOCTOSHHEM ITyOIHKH
KOMIIPOMETUPYIOIIME JACTald WX JIMYHOH
KHU3HH, Ype3MEpHOE YeCTONoOue W MOopaib-
HYI0 HEYHCTOIUIOTHOCTh. Peknama u Kommpo-
MaT yXe OBbLIM CIIHUIIKOM OJM3KO JAPYT K APY-
ry.

Kak 3Hal0T BCe, KaXKIbli YeTOBEK UMEET
YTO-TO JJIsl pojaxu. Pekimama - 3To crnocod
MpojiaTh YTO YroJHO Haubojee yCHEeIIHbIM
o0pazom.

"Pexnama - 3TO co3maHue W Iiepenaya
MPEICTABJICHUS O TOBApE C TEM, YTOOBI MOOY-
IUTh moTpeOouTens KynuTh ero” (aBun
bepuireiin) [1, c. 129].

"Peknama - 3TO He Hayka. ITO yOeKIe-
HUE. A yMeHue yOexaaTh - 3TO HCKYcCTBO"
(bun bepubax) [2, c. 74].

Takum 00pa3oM, MBI BHIHM, YTO PEK-
jlaMa TI0 CBOEW CYTH CBsi3aHa C IIOBEJACHHUEM
YenoBeKa.

[[Iupokoe ompeneneHue peKiIambl, OT-
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HBIMH cdepamMu OOIIECTBEHHO - DKOHOMHYE-
CKOM KU3HHU JIFO/IEH.

OCHOBHBIE OTpaciy peKIaMHON Jesi-
TENFHOCTH MOXKHO KJIacCH(PHUIMPOBATH Clie-
ayrormuM obpasom (tabimia 1):

paxasi e CYIIHOCTh Kak MHOTroo0pa3zHOro
OOIIECTBEHHOT'O SIBJICHHUS COBPEMEHHOCTH, HE
UCKITIoYaeT e€ moapaselieHus Ha OTIelbHbIC
OTpacid,  OTrpaHWYHMBAIONIME  PEKIaMHO-
WH(POPMAITMOHHYIO JEATEILHOCTh ONpeeEH-

Tab6nuna 1 - Knaccudukaimst otpacieil pekjiaMHON AeSTeIbHOCTH
CoruanbHbie chepbl peK- IIpeamer pexmaMpl
JJAMHOMU JIeATEILHOCTH
DKOHOMHUKA

MPOM3BOJICTBO, TOPTOBIS,, (PHHAHCHI, MPEATIOKEHUsT paboueit
CHUTBI, TIONCKH PabOTHI

MOYMHKA, TIOIINB, H3TOTOBJICHNE MPEIMETOB OBbITa, OTJBIXA
o0pa3oBaHue, MEUITMHA, KHUTH, TIpecca, TaJaHusl, TypH3M

briToBBIE yCIyTH
HuTennekryalibHble YCIYyTH

3penuia LIUPKOBBIC, TeaTpajbHbIC, KOHIICPTHBIC

Penurus MHCCHOHEPCKHE BO33BaHHUs, PEIUTHO3HBIC IUIAKATHI, MpHUIJIa-
IICHHS K PUTYaJIbHBIM aKIHSIM

ITonuTHka arvTaiys 3a KaHIuJaTOB Ha BbIOOpaX, JO3YHTH MUTHHIOB, Jic-
MOHCTpAIMA, MaHH(ECTAIUIT

IOpucnpynenius COOOIIEHMSI O TPOMABIIMX, TIOUCKH MPECTYITHUKOB, MPUTIIAIIC-

HUS Ha Cy/IeOHBIE MPOLIECCHI

Hayka u sxonorus

peKjiaMa MPOCBETUTENBCKOI0 HAIPABJICHUS], Hay4Hasl IOITYJIs-
pu3anys B IMCTOBKAX, IIAKaTaX, MPOCHEKTax, OyKierax

CeMmeliHBIE U MEXKINYHOCT-
HbIE€ OTHOIIIEHHUS

Opaunbie OOBSBIICHHS, TPUTTIANICHUSI K 3HAKOMCTBY, K COBEp-
MICHUIO COBMECTHBIX MyTENIECTBUH, BCTYIUICHUIO B JIENO

biarorBopuTenbHOCT

cooO0IIeHHsI O ONaroTBOPUTEIBHBIX aKIHUSAX, MPU3BIBBI K TO-

KCPTBOBAHUAM

[IpuBenéHHble B TAOMUIE OTPACITH PEK-
JTaMHOI ACATCIIBHOCTH HMCIOT Pa3IN4YHbIC
MpeAMETHl WM O0BEKTHI PEKIIAMHOTO BO3JIEH-
ctBusi. HanbGonee pacrnpocrpanéHHoi chepoit
peKJ’IaMHOﬁ ACATCIBbHOCTU ABJISACTCA TOProBas
pekiiama, MpeaMeTOM PEKIaMHOTO BO3JIEHCT-
BHA - TOBApbI, TOPTrOBLIC NPECANIPUATUA, YCITY-
T'rl, OKa3bIBACMLIC 3TUMHU NPCATIPUATUAMUA. ITo
CBOCH CYIITHOCTH TOProBasi pekjama - 3TO Iie-
JICHANPaBJICHHOE paclpocTpaHeHne WHQOp-
Mall O TIOTPEOUTENBCKUX CBOWCTBaX TOBA-
POB M Pa3IMYHBIX COMPOBOKIAIONIMX MPOJIa-
Ky TOBapoOB BUJAX YCIYT, HPEAIPUHATOE IS
COo3JaHusd UM IONYIIAPHOCTH, NPUBJICUCHUA K
HUM BHHMaHHS MOTpeOHUTENEH C IIeTbI0 CO3-
OaHus CIIpoCa Ha TOBApbl U YCJIYIW U YBEIU-
YCHUS UX pealn3alliu.

[pomecc co3manust peKiIaMbl MPEICTAB-
nsieT co0OM MPON3BOICTBEHHYIO JIESTEIBHOCTh
PEKIIAaMHOTO areHTCTBa, TO €CTh €r0 OCHOB-
Hyto yHkiuro. B pesynprare aToro mporecca
MBI IOJTy4aeM TPOAYKT areHTCTBA - peKiiamy,

KOTOpasi HampaBlicHa Ha YJIOBICTBOPEHHUE I0-
TpeOHOCTEH 3aKa3yurKa.

Jloruky M HampaBJIEHHOCTb PEKJIAMHBIX
NCHCTBHM, BBIOOp KaHAJIOB PEKJIAMHOI'O0 HH-
(OpMHUPOBAHHUS M, B KOHEYHOM CUETE, YCIeX
PEKJIaMHOM KaMIIaHUM OIPENEISIIOT YEThIpe
(baxTopa, U3BECTHBIC B 3alaJHOI JUTEpaType
0 BOIIPOCAM PEKJIaMbl KaK CMECh MapKETHHTA
(marketing mix) nnu 4p (tabauma 2):

product (ToBap) - ocobeHHOCTH W ac-
COPTHUMEHT TOBapa, BO3MOKHOCTH €TI0 TCXHU-
YEeCKOro 00CITy)KUBaHMS;

price (uena) — 1eHa, KaK TaKoBas, Ijia-
TCXKHBIC YCIOBHUA IIPOJAXH, TPaHCIOPTHEBIC
yCIIyTH;

promotion (coxeiicTBre cOBITY) — BBHI-
O0Op MecT MpoAaxKH, KaHAJIOB pealH3aluH,
CIIOCOOOB TOCTABKH, HAJIMYNE TOBAPHOTO 3HA-
Ka, YIaKOBKH, MCIOJIb30BAHUE MEPONPHUATHIA,
CIIOCOOCTBYIONIHX COBITY;

place (MmecTo) — reorpaduueckue u du-
3UYECKHe OCOOCHHOCTH MPOoIIecca MPOIaxKH.

BectHuk KACY

90



NHO®OPMAINMOHHBIE TEXHOJIOTUH 1 KOMIIBIOTEPHOE MOJIEJIMPOBAHUE

Tabnuia 2 - akTopsl, ONPEACIAIONINE YCIIEX PEKIAMHBIX KaMIIaHUH

Tosap (prod- Mecro (place) Iena (price) ITpomsmxenune ToBapa (promo-
uct) tion)

KauectBo Pacnpenenenue Karanoxnas Peximama

CgoiicTBa I'eorpadus peanuzanuu | 1eHa ITepconanbHbie MPOAAKHU

Cruis Pasmemnenne Topropeix | Ckunku Ceitnz mpoMoyIIH

Wwms (Openn) | Touek Pacnponaxxu [Mabnuk punerH3

VYmnakoBka [IpecTmxHOCTE MECT Paccpouka mia- | JIMpeKkT — MapKeTHHT
peanusanuu Texel WHTerpupoBaHHbI MAPKETUHT
HocTmaunmMocts MecT Kpenut Hcnonbs3oBanue cOObITHIH
peanusanuu MecCTHBIM MapKETUHT

[pencrasnsercs npaBOMEpHBIM K 3THM
(axTopaM M00aBUTH €Ille OTHO «P» - people
(srom) — Kaapsl, hopMuUpyroIIKe U GOpMyITU-
pYIOIIKeE TelTH, TEeHEPUPYIOIINEe UICH 1 peal-
3YIOIIME PEKJIAMHBIC KAMITAHUH, OT KOTOPBIX B
MIEPBYIO OUEpPEeIb 3aBUCUT €€ AP (HEKTUBHOCTb.

Ha BBICOKYIO 3()(peKTHBHOCTh pEKIIam-
HBIX KaMIaHUH MPOM3BOJMTEIb MOXET pac-
CUUTBHIBATH JIMIIb B TOM CIIy4ae, eCliu:

BO-TIEPBBIX, OHU MOJTOTOBIICHBI U TPO-
Be/ICHBl Ha OCHOBE INPEIBAPUTENBHBIX HCCIIe-
JIOBAaHUH C Y4YE€TOM JUHAMHUYHOM NPUPOIBI
pBIHKA,

BO-BTOPBIX, CO3/laHa 00OOCHOBaHHas, 3a-
MOMUHAIOIIASCS U JOIKHBIM 00pa3oM BO3-
JeWCTBYIOIIAs Ha 3apaHee BRIOPAHHYIO MOTpe-
OUTENBCKYIO ayTUTOPUIO PEKIIAMHOM MPOIyK-
1y,

B-TPEThUX, MEPONPHITUS B pa3HBIX
MecTaxX W Ha Pa3HbIX YPOBHSX COBITOBOH Jesi-
TENBHOCTH CKOOPIMHUPOBAHBI.

OTOT KOMIUIEKC YCIOBHIl BO3HHMKAeT
BHE 3aBUCHMOCTH OT TOTO, PEKIaMHPYETCs
TOBap MaccOBOT'O CIPOCa WM MPOMBIIUICHHO-
T'O Ha3HAYCHUSI.

Hakowner, B chepe pekiaMHON IeSITEIb-
HOCTH €CTh IMPaBHIIO, KOTOPOE TMPUMEHsETCH,
BEPOSTHO, yXkKe Oojee cTa JeT. DTo camasl U3-
BECTHAs M HaJAeKHAs U3 BcexX Gopmyra dddek-
THBHOH pekiambl 0003HavaeTcs: abOpeBUaTy-
poit AIDA, xotopas pacimmdpoBbiBaeTcs Kak
Buumanue, Wntepec, XKemanume, [lelictBue.
AIDA — 3TO COBOKYIHOCTH NpaBmi, Gpopmu-
pYIOIIUX OOIIEeCTBEHHbIC OTHOICHHS, TAe at-
tention (BunMmamnwue), interest (uurepec), desire
(xemanwme), action (meictue) [3, ¢. 95].

B nacrosniee Bpems UnTepHer - yenyru
OBICTPO Pa3BHBAIOTCS M TIOJNB3YIOTCS OOJIb-
UM crnpocoM. PeiHKy MHTEpHET — peknamsl
Ha JaHHBIA MOMEHT npubnu3uTensHo 10 mer.

AxTuBHBIM pocT WHTepHET — ayAuTOpUU
npuIiencs Ha BTOpYIO monoBuHy 90-X rojoB.
HmenHo Toraa mosBHMIIMCH TIEPBBIE areHTCTBA
WnTepHeT — pekinaMbl, KOTOphIe HaYalld Tpe-
JlaraTh YCIyrH OaHHEPHOW M KOHTEKCTHOH
pEKIIaMBl.

WnTepHer pekmama sIBIsIETCS CaMbIM
MEPCIIEKTUBHBIM U OBICTPO Pa3BUBAIOIIIMCS
BHUJIOM TIPOBENICHHUS PEKIAMHBIX KOMITAHHH,
peajbHO CIIOCOOHAsi CO BPEMEHEM BBIWTH Ha
MepBOe MECTO, 0OOTHAB TEJICBH3MOHHYIO PEK-
namy. CeTeBble U3JaHUS YK€ ceiiuac aKTUBHO
BBITECHSAIOT Te4aTHyto mpeccy. OCHOBHBIMH
MpeuMyIIecTBaMy pekiiambl B MHTepHETE sIB-
JsieTcsi TPOMAaJHBIH OXBAaT AyJAUTOPHH MPH
YHHKAIIbHOH BO3MOYKHOCTH HAXOIUTH TOJBKO
MOTEHIIMAJBbHBIX KJIWEHTOB W IIHpOYalIne
HACTPOHKM W TMapaMeTpbl, MO3BOISIONINE
obecrieunTh HauOONBIIYIO 3(PPEKTHBHOCTS.
UToObl OBITH JHMIECPOM HAIO UATH B HOTY CO
BpEMEHEM, HCIOJIb30BATh COBPEMEHHBIC BH/IBI
PR texHomoruii.

JIbBUHas nonst Bcex MHTEpHET - MoJib-
30BaTeNell HAYMHAIOT CBOE IyTENIECTBUE B
Cern ¢ mouckoBeix cucrem (IIC) Yandex
(www. vyandex.ru) u Rambler (www.
rambler.ru). He caaér mosuimii 3apyOexHas
morckoBas cuctema Google (www.googleru),
KOTOpasi 3aBoeBajla MHOTO MOKJIOHHUKOB cpe-
JI1 TI0JIb30BATENEH.

B Kazaxcrane okomo 10 MWIIHOHOB
YEIOBEK TOJNB3YIOTCS WHTEPHETOM, YTO CO-
crapisierT 62,2% HaceneHHus PeciTyOIHKH.

[ocTeneHHO TOSBISIFOTCS WHTEPECHBIC
u nocemaeMmsle IHTEpHET — CaliThl, 4TO IpHU-
BOJIUT K TIOCTENIEHHOMY pa3uthio Kazaxcran-
cKoro cekropa MHTepHera, KoTopoe T03BOJIsI-
€T TIPEANOIOKHTh, YTO B CKOPOM BpEMEHH
Oyzer HaOIIOAATHCS 3HAYUTEIBLHBIA POCT HC-
MoJb30BaHus peknambl B Kazaxcranckom M-
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TEepHETE. YXKe celyac OTMEYEHbl HEKOTOpBIE
Kazaxcranckue KOMITAaHHH, pa3MEIIAioIIe
peknamy B cetn MIHTEpHET, KOTOPEIE YiKe yC-
MEJTH OI[EHHUTH BCIO BBITOMY MOI00HOM pexiia-
MBI.

B Hacrosiiee BpeMs HE0OXOAMMOCTH
cO3JaHMsI COOCTBEHHOrO caiita IS JIF0O0ro
LMBUIIM30BAHHOIO0 OW3HECA CTAHOBUTCA Ode-
BHJIHOM, Tak kKak MuTtepHer B Kazaxcrane cra-
HOBUTCA ITOJIHOCTBHO (I)yHKHI/IOHaHBHBIM peK-
JIJAMHBIM I/IHCprMeHTOM CO CBOUMHU CHeHI/Iq)I/I'
YECKUMH OCOOEHHOCTSAMH, CIOCOOHBIM KOH-
KypUpOBaThb C APYIMMHU BHUJAMH PEKJIaMBbl, HO
MpH 3TOM HE TpebyeT OONBIIHMX ONr0CpoY-
HBIX (PUHAHCOBBIX 3arpar. brmaromapsi cBoum
BO3MOXHOCTSM, HpeBOCXOZIS[HII/IM BO3MOXHO-
CTU TeneBueHus, MIHTepHeT B CKOpOM Bpe-
MCHHU CTAHCT OAHUM M3 CaAMbIX BA>XHBIX KOM-
MyHI/IKaHI/IOHHBIX KaHaJIOB MapKeTI/IHFa. C03'
JlaHKe COOCTBEHHOI'O caiTa CIIOCOOHO 3HAYH-
TENFHO YBEIHYUTH POCT MPHUOBLICH 3a cyer
WuTepHET-peKIaMbl, PACIIHPEHHsST PHIHKOB
C6BITa, HpI/IBHe‘IeHI/HI HOBBIX HOKyHaTeHeﬁ nu
YCTaHOBJ'IeHI/ISI HOBBIX JCJIIOBBIX CB;[3eI71, HC
HpH6eI‘a§I K 3HAQUUTCIBbHBIM ITOCTOSIHHBIM 3a-
TpaTaM Ha HpOIIBI/I)KeHI/Ie CBOHUX TOBA-
pos/yciyr.

Bor Heckompko mpemmyiects Web-
caiira.

- CalT JAOCTyNEH i1 IIOCETHTENEH
KpPYIJIOCYTOYHO - YAOOCTBO TIONYYEHHS HH-
(dbopmaIuy KIMEeHTaMH;

- nH(GOPMHPOBAHKE TIOCETUTENEH caiTa
CYIIIECTBEHHO IEIIEBIE PACCHUIKHA OyMaXKHOM
KOPPECIIOHACHIUH,

- KOMIIaHMS TOJy4aeT MpeaCTaBHTENb-

VJIK 538.911

CTBO Ha TJIO0ATLHOM PBIHKE, YTO MPOCTO He-
BO3MOYKHO JIPYTHMH CPEICTBAMHU CO CTOJb JKE
MaJIBIMH 3aTpaTaMH.

B mro06oM citydae, cailT JOMKEH yBeEJH-
YHUBATh JOXO0J (PUPMEI.

Takum 00pa3oM, MOXXHO CHEIaTh BbI-
BOJI, YTO peaju3ais 1o BHenpeHuto MHTep-
HeT — caiiTa, sIBIsieTcsl O4eHb 3PPEKTUBHBIM
MHCTPYMEHTOM Da3BUTHS H TPOABHKCHHUS
PEKIaMHBIX YCIYT M TIO3BOJSIET KOMITAHHUSM
HE TOJBbKO Ooliee MPOYHO 3aKPEHMUThCS Ha
KOHKYPEHTHOM pBIHKE, HO M MOJIy4aTh JOMOJ-
HUTEIBHYIO TPUOBLITH.

CoOcTBeHHBIN OW3HEC -
JydIias BATPUHA KOMIIAHUH.

CaT — 9TO
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KOMIIBIOTEPHOE MOJEJIMPOBAHUE MPOLECCA
TEPMOAKTHUBUPYEMOM NEPECTPOMKH KOMIIO3UTA CUCTEMBI NI -
AL
Myxamenpaxumona A.P., [Tonosa I'.B.

KoMmnbroTepHOE MOJEIMPOBaHUE B Ha-
CTosilliee BpEMsi BBIACIMIOCH B TPEThe Ha-
NpaBJICHUE B HayKe, HAPSIY C PealbHBIM JKC-
nepuMenToM U Teopueit [1]. KommbroTepHsiit
IKCIIEPUMEHT YacTO OKa3bIBACTCS CIMHCTBEH-
HO BO3MOXHBIM U CIIOCOOHBIM JaTh ONpe/e-
NEHHBIC 00BSCHEHUSI, KOTOPBIC CTABAT, B CBOO

odepenb, 3a/laud Iepe/i PealbHbIM DKCIepH-
MEHTOM M pa3BUTHEM (pyHIaMEHTAIbHBIX TEO-
pETUYECKUX TTOJIOKEHUH.

B nanmnoli paGoTe MpOBOIMIICS KOMITh-
IOTEPHBIH DKCIIEPUMEHT 10 METOAY MOJEKY-
JSPHOW JTMHAMHKH C HKCIONB30BaHHEM MPO-
rpaMMHOT0 Komiriekca [2]. MccnemoBanach
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cllefytomasi CTPyKTypa IByMEPHOI'0 KOMITO-
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Puc. 1. Heecneayesad cTpyKTVpa JEVMEPHOTO KOMITOSHTA cHeTeMsl Ni-Al

o -aToMel Al; e -aTomer NI

B wmarpuny wuntepmeramuma  NisAl
cBepXcTpYKTYpsI { L1o} 1O IIEHTPY pacueTHoro
Osoka BKiIazbiBaeTcss 3 psaga atomoB Al, kak
rmoka3aHo Ha puc. 1.

B3aumonelcTBug MEXAy aTOMaMHu CHUC-

J kL (r) =Dy by exp(-

rie I — pacCTosHHEe MEXKAY aToMaMmH,
Ak, b Ky Dk| - OKCIICPUMCHTAJIbHBIC ITapaMETPhI
MOTEHI[MAaa, COOTBETCTBYIOIIUE CBs3siM Ni-
Ni, Al-Al, Ni-Al.

Papnyc neiictBrus nOTEHIMANOB Orpa-
HUYMBACTCS PACCTOSIHUEM MEXAYy aToMaMu
paBHbIM 8 A°. B KOMIBIOTEPHOM SKCHEpH-
MEHTE KoleOaHHs aTOMOB 3aJaroTCsl 4epe3
HavajbHbIe cKopocTH. Kaxmomy aromy pac-
Y4eTHOro 0J0Ka KpHCTaJlla B Hayalle SKCIIepH-
MEHTA 3aJaf0TCSl CKOPOCTH, COOTBETCTBYIOIINE
CpelHEKBaJAPATHYHBIM CKOPOCTSIM, COTJIACHO
pacmpeneneHuio MakcBemia, YMHOXCHHOMY

wa V2,

HamnpaBneHusi IBIKCHUSI aTOMOB BBO-
JSTCS  CIydailHBIM 00pa3oM, HO TPH 3TOM
JIOJDKHO OBLIO BBIMOJHATBCS YCIOBHE, YTO
CYMMapHBI HMITYJIbC ATOMOB pPAacueTHOIr0
6moka jomkeH ObiTh paBeH O.

[Ipexxie Bcero, B KOMIIBIOTEPHOM 3KC-
MEPUMEHTE CTPOUTCS MeOMETPUYECKast CTPYK-
Typa YIaKOBKH METaJUTHYeCKOr0 KOMITO3MTa,
3aTeM OMpenessieTCsl mapaMeTp PeleTKH, MPH
KOTOpOM CTpPYKTypa Oyzmer crabuibHa. [is
9TOr0 MPOU3BOMUTCS PA30IPEB KPHCTALIA JIO
temrepatypsl, BOm3u OK B Teuenne 0,005 He.

Kpucrann, BOmm3n 310l Temmneparypsi,
CTaOMIIM3HUPYETCsl TI0 METOAY MOJEKYJISIPHON

Ay r )[b KL exp(—

LA L

tembl Ni-Al 3amaroTcs ¢ moMomnpi0 HaboOpoB
MapHBIX TMOTCHUMAIBHBIX (QyHKIHHA Mop3a,
napameTpbl KOTOPBIX ObLTH OmpeseneHbl B [4].
Bripaxxenue st NOTEHIINAJILHON
¢dyHKIIMM Mop3a mpeacTaBiisercs B BUC:

r)- 2]

JMHAMHUKHU. 3aTeM BBITIONIHACTCS OBICTPOE OX-
JMaKJCHUE KpPUCTalla TOCPEACTBOM JHCCO-
[UallMd SHEPTUW 3a TpeNeNibl PacueTHOro
OmoKka.

Ha cnenytomiem stamne BBITIONHSAETCS
UMIYJIBbCHBIA Pa30rpeB KpUCTallla KOMITO3HUTA
JI0 HEKOTOPOM TeMIlepaTypbl C MOCIEAYIONIEH
BBIJIEP)KKON KpHUCTasla B TEUYEHHE BpPEMEHH
KOMITBIOTEPHOT'O JKCIIEPUMEHTa, COCTaBJISIIO-
miero 0,03 He.

3areM KpucTal OBICTPO OXJIaXKAAeTCs
1o TemIiepatypsl, B HameM ciydae - OK. Ko-
HeuHasl CTPYKTypa MaTepHalia UCCIEIyeTcsl C
MOMOIIBIO ONPEACICHHOr0 Habopa BU3yasH-
3aTOPOB: aHasn3a (a3oBOro COCTaBa, KAPTUHBI
TUIOTHOYNAKOBAHHBIX ATOMHBIX PSJIOB TPH
pasueix yroax (-30°-30°, 30%-90° u -90°-150°),
HaYaJIbHOW KOHQUTYpaIHs C MOCICAYIONHMHA
ATOMHBIMH CMCIICHUSIMHA, W3MEHEHHS KO0d(-
¢urnmeHToB mupPy3un B IBYX OpHEHTAIUSX,
rpadMKOB 3aBHCHMOCTH M3MEHEHHUs TeMIiepa-
TYpBI OT BpEMEHH TPOTEKAHUsI SKCIIEPHUMEHTA.

B coorBercTBUM ¢ BBEOEHHOM MOje-
JIbI0, HaJW4Ke 3apobilield a3 onpenensercs
no ONMKHEMY TIOPSIKY B TEPBOM COCEICTBE
BOKpPYT' Ka)X/IOTO aToMa, TO03TOMY B IICHTpE
cnosi Al BeIemsieTCs psili, COOTBETCTBYOLINI
¢ase uncroro Al. B 0603HaueHusIX (ha3zoBoro
cocraBa A-Ni, B-Al.

BectHuk KACY

93



NHO®OPMAINMOHHBIE TEXHOJIOTUH 1 KOMIIBIOTEPHOE MOJIEJIMPOBAHUE

> B 40 25%
* A 0 0%
A48T 0 0%
e ABE 0 0%
« AB o] 0%
o A28 0 0%

« A3E: 1330 B25X

Bomuzu OK B pesynbTaTe penakcaiiuu
M3MEHSIOTCSl PACCTOSIHUSL MEXKIY aTOMHBIMH
psimamu B paszax NisAl u Al kak mokazano Ha
puc.2.1.2(a). BemencrBre 6OMbIIEro 3HAUCHHUS

C poctom Temmepatypsl, JOMOTHUTEIb-
HO K JIaHHOH 0COOEHHOCTH, N00aBIIsETCS HC-
KPHUBJICHHE aTOMHBIX PSIIOB, OPUCHTHPOBAH-
ubix o1 yriaom 60° u 120° o oTHOmEHHIO K
mexdasnoit rpanuie (puc. 2.1.3). Mckpusie-
HUSI aTOMHBIX PSZOB TPH TEpexoiae uepes
Mex(a3HbIe TPAHUIIBI B KOMITO3UTE CBSI3aHBI C
pasinuyueM rapameTpa pemeTku (as3pl 4ucTo-

. 2. HayanpHbIi

a30BLIM COCTaB

napamerpa peuieTkd, COOTBETCTBYIOMIEro (a-
3e Al, ymakoBka aTOMHBIX PsIIOB COOTBETCT-
BYET OOJIBIIIMM PACCTOSHHSIM MEXKy HUMH, TIO
cpaBHeHuto ¢ 06macteio NizAl.

) e
S‘ :t“ $‘ :3‘
0 0 10~

-_0 e

.I|J

Puc. 3. Pactipenenenre aTOMHBIX PSZIOB B OPUEHTAIUSX O 60° 1 120° pu TeMHepaType 800K

"o

@ =

ro Al u uatepmerammuaa NizAl.

Brutoth 10 TemmepaTypbl  MOpsIKa
830K aroMHasi CTpPyKTypa HCCIIEIyeMOro
KOMITO3MIIHIOHHOTO MaTepHaja OKa3bIBaeTCs
crabunpHON. [lpu Temmnepatype 830K mex-
(as3Has rpaHUIla HAYMHACT Pa3MbIBAThCS, KaK
BHJTHO U3 puc. 4.
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41 256K
o 0%

05 0mEx
0s 00X
1} X

1 006 %
1316 8225%

Arombl Ni HaunHaroT quddyHIpoBaTh
B Al — Byto daszy. Mexdasnas rpaHuna je-
dopmupyercs (puc. 4(6)). IosiBnsirorest 3apo-
ner a3 NiAls, NizAl, NiAl.

Puc. 4 K.aI.‘;T;/IHa crpykrypHoit Tpanchopmanuu npu T=830K ¢a3oBsiii cocTaB

Kak BugHO 13 puc. 6, CTpyKTypa aTom-
HBIX psAZOB TpaHchopmupyercs, mo Mexdas-
HOHM I'paHUIIC MOSBIISIOTCS JAUCIOKAINH, KOTO-
pbie ipopacTatot Briryob Al - Boii ha3bl.

m T

21 B T

Puc. 5. Pacnipenenenne aTOMHBIX PSJIOB B opHeHTaum[;( 0, 60° 1 120° npu Temneparype 830K

Ha ocnoBe puc. 5 MOXHO OIIEHUTH
IJIOTHOCTH JTUCIIOKAIMN ¥ TPOHU3BIBAIOIIYIO
mexdasnyto rpanuity (0,1).

Jucnokanuy pacnosararoTcsi U BHYTpU
npocnoiiku ¢aszel Al. TpaekTopuu aTOMHBIX
CMeEILEHUI JIOKaJIN30BaHbI

OKa3bIBAKOTCA

"
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o ABZ:
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BHYTpH U BOm3u Al — Boii mpocnoiiku. Ko-
sddunment quddysun cocrasmuser 3,65.

CTpyKTypHBbIE H3MCHEHHS Mex(pazHOH
rpanunsl npu T=900K npesncTaBiieHbl Ha pHC.
6.
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Puc. 6. ®a3oBsiii cocTaB u kapTrHA epeMeiienns atomoB mpu T=900K
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Kak BunmHO 13 puc. 6, B obmactu (assl
Al oOHapyKUBaeTcsi KOJBIIEBOH MEXaHHU3M
MHTPAIAA aTOMOB. [IOTHOCTH JMCIOKAIuii
(0,0625) u mpOHM3BIBAIOIINX MEK(PAZHBIX
rpaHuil u3MeHsiercsi. [yOrHa MX MPOHHKHO-
BEHUsI B CTPYKTYpy Al cocraBisier 0fHO Mex-
aromHoe paccrostade. CocraB  3apojbliei
HOBBIX (ha3 MEHSIETCSI 110 CPABHEHHIO C TEMITE-
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patypoii skcriepumenta 800 K. DT1o no Buu-
MOMY CBSI3aHO 3J€MEHTaMHU CIy4aliHOCTH, KO-
TOpPBIC XaPaKTEPU3YIOT TEPMOAKTHBHUPYEMYIO
nepecTpoiiky  kommo3uta.  Koadduiment
mud¢y3un cocrapiser 4,239.

Ha puc. 7 mnpencraBieHa KapTHUHA
CTPYKTYPHOH TpaHc(OpMaluu NpH TeMmIiepa-
Type 1000K.
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Puc. 8. Paciipenenenue aToMHbIX psitoB B opuentammsix 0, 60° n 120° mpu remmeparype 1000K

Kak Bugmno u3 puc. 8 (6), Bo3pacraer
TUTIOTHOCTh JIUCIIOKAIIMA W TIPOHU3BIBAIOIINX
Al — Byto (¢a3y rpanuil, a Takxke riyOuHa UX
MPOHUKHOBEHHS.

[TnorHocTh aucnokanuii = 0,15 Koad-
¢unmenT muddy3un Bo3pacTaeT J0 BETHINHBI

5,795

IIpu noBbimieHnu T 3KcHiepUMeEHTa A0
1200K aromel Ni HauMHAIOT MHTEHCHUBHO
madyHaupoBath B 00NACTh aOMHHHEBON
¢a3kl, Kak OKazaHo Ha puc. 9.
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®azoBbIii cocTaB ¥ KapTHHA MepeMenieHus atoMoB pu T=1200 K

C KapTUHOW CMEIICHHsI aTOMOB KOppe- CJebl pasynopsaodeHus. Mexda3Has rpaHu-
aupyer puc. 10, xapaKTepu3yIOIMii U3MEHe- 11a MPOJOJDKAeT Pa3MbIBATHCS, BO3HUKAIOT HE
HHUe cTpyKTypsl 10 nBrKeHUE BaKaHCHIl BIOJIb  TOJNBKO 3apObIIIK HOBBIX (a3, HO U UX KJa-
ILIOTHOYTIAKOBAHHEIX psitoB mox yrmom 60° k  crepsr (puc. 9).

MOBEPXHOCTH MEK(Da3HON TpaHUIbl 00pasyer

HCJIOKaIlu

L= .

o n o !

Puc. 10 Pacipenenerue atoMubix psinoB B opuenTamusx 0, 60° u 120° mpu remmepatype 1200K

Bl [iry

Kak crmenyer u3 puc. 10, mioTHOCTB IMpu T=1300K mnpomomkaercss ABHUKE-
JIMCIIOKAIIMK M TJIyOMHA MPOHUKHOBEHUS MPO- HHUE MexX(a3HOW TpaHUIlbI B CTOPOHY (ha3bl
HusbiBaronmx Al — Byto ¢a3y rpanui Bozpac-  NizAl, kak BumHO u3 puc. 11.
taer. InorHocTs guciaoxanmu =0,175.

36 2.25%
0 0

15 003z
75 047 %
2 012%
g 056 %
1256 VBLE

7%
sI8le 0,0

K]
*
-

Puc. 11. ®a3oBsrii cocta npu T=1300K
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B nporecce nuddysun no BakaHCHOH-
HOMY MEXaHH3MY BJIOJIb TUIOTHOYTIaKOBaHHBIX
y4acTBYIOT aTombl Al, IBUrarommecs: BIOJNb
TLIOTHOYTIAKOBAHHEIX PsioB 1o yrmamu 60° i
120° k moBepxHOCTH MeX(a3HBIX rpanun. B
pesynbrate muddysun aromos Al BHyTpH ¢a-

3b1 cBepXCTpYKTYphl NiszAl oOpasyercst kia-
crep ¢assl NiAl, B 30He uncroro Al obpasy-
FOTCS 3apOABIIIK Apyrux (a3, Kak Mmoka3aHo
Ha puc. 11.

Pacnipenenenue AuCIOKaIUi B KOMIIO-
3WTE MPEJCTaBICHO Ha puc. 12.

R T TR

=1 Kl . = L A

Puc. 12. Pacnipenenenne aToMubIx psgos B opuerTarmsx 0, 60° u 120° mpu TeMHebaType 1300K

[InoTHOCTH IUCIOKAIMM ¥ TIIyOMHA
MPOHUKHOBEHUsI MpoHu3biBarommx Al — Byro
a3y rpanun Bospacraer u coctapuser 0,15.
Koadpdpunment muddy3un noseicuics a0 Be-

R R
ety
Tetetataty
sted.
*2e%aty
L
Tesetels,

Cg oW
(]
- - ‘f‘

[IpencraBieHa kapTuHa pacOpeneeHus
CTPYKTYPHBIX U3MEHEHHM B  KOMIIO3HUTE,
uMetorux mecto npu T=1400K. Tak kak B
KQXJIOM KOMIIBIOTEPHOM S3KCIEPUMEHTE KOM-
IIO3UT CO CTApTOBOM HACAJIBHOM YIAaKOBKOMN

mmuunsl =10,163
Ha puc. 13 npezacrasieHa kapTuHa pac-
MpeIeieHUs] CTPYKTYPHBIX U3MCHCHHA.

1 0EI=
] 0%
195 1.22%
195 1.22%
i n5x%
29 18 %
1213 7Bl X

npu T=1400K

paszorpeBalicsi UMITyJIbCAMU JI0 ONpeAeIeHHON
TEeMIIepaTypbl W BBLIEPKUBAJICSA 3aTEM, TO
MPOIIECC Pa3pyIICHUsS MEK(pa3HbIX TI'PaHHMII
JOJDKEH HOCUTHh (PIYKTyallMOHHBIA XapakTep.
310 HemMoHcTpHupyeT puc. 13.
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-4 U A =

u A

Puc. 14. Pacnipenencnue atoMHbIX psizoB B opuenranmsix 0, 60° u 120° mpu temmeparype 1400K

[InoTHOCTH IUCITOKAIMM ¥ TIIyOMHA
MPOHUKHOBEHUsI MpoHu3biBatoux Al-yio da-
3y rpaHull Bo3pacraeT M coctaiser 0,175.
Koadppunment nmuddy3un noseicuics 10 Be-
nmuuyuHbl =18,125

Koappumment nuddysun yBemmumics
o Benmuuubl =30.903. IInoTHOCTE AMCIIOKA-
U M TIOyOWHA TPOHWKHOBEHHS IPOHU3BI-
Batomux Al — Byl a3y TpaHuIl MeHseTcs

IMpu T =1600K npomomkaercst mporiece
pasmbITHs Mek(da3HOW TpaHUIlbl. B pe3ynbra-
Te auddy3un 00pa3yroTcs KiIacTepbl HOBBIX
da3 NioAl, NiAl,, 3aponsim dasz NiAl, NiAl;
(puc. 15).

B: 3 015 %

& 0 0z

Lt 047 %
o AR 295 184%
@ AB: 10 062 %
o AZB: 26 1.62 %
e A3B: 1132 YOV E

craB pu T=1600K

HE3HAYUTENBHO, BCIENCTBHE (PIYKTyallnOHHO-
ro Xapakrepa pas3pylieHus MeK(as3HbIX Tpa-
HULL.

i

o &) E

< [ ST 171

Puc. 16 Pacnpez{éﬁeHHe ATOMHBIX PSIOB B opueHTarwsx O, 60° i 120° pu Temrepatype 1600K
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800 &30 900 1000 1200 1300 1400 1500 1600 1700 el

Puc. 17 I'pacduk 3aBUCHMOCTH COCTOSIHUS (a3 OT TEMITEpaTyphl

Kax Bunmno u3 puc. 17, ¢ poctom Tem-
nepaTypbl BO3pacTaer A0S pa3ylnopsIoueH-
Hol (haspl. Hekoropwie QuiykTyaruu Ha Tpa-
¢duke cBs3aHBI, C TEM, YTO HapsILy C IMpoliec-
COM pa3ymnopsaoueHus 3a cueT qudQy3uu Ha-
yrHaeTcs: (HOpMHUPOBAHUE 3aPOJBILICH YITOpS-
nodeHHbIX (a3. Takum oOpa3oM, B pe3ynbTate
KOMITBIOTEPHOT'O HJKCIIEpUMEHTa OBUIO TIOKa-
3aHO, 4YTO METAJUTMYECKH KOMIIO3UT, CO-
crosiumii u3 mMatpuil NisAl u mpocnoiiku Al,
OKasbIBaeTcsl cTabuiIbHOM B MHTepBaie ot OK
no 830K. Ipu Gonee BBHICOKMX TeMIIepaTypax
MPOIIeCC pa3pylieHNusT KOMIO3UIIMOHHOTO Ma-
TepHaja MPOUCXOAUT Oosiee HHTEHCUBHO[4].
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NPUHIOUIIBI CUTYAIIMOHHOI'O YIIPABJIEHUA
HckakoB A. b., YBaanes b.K.

ITon cuTyalluOHHBIM YIIPaBJICHUEM IO-
HUMAIOT YIpaBJICHWE, OCHOBAaHHOC HA BBISB-
JICHNU HpO6HeMHBIX CI/ITyaHI/Iﬁ U BBIITIOJIHCHHN U
pa3NUuHbIX  MpeoOpa3oBaHUil  MMEoIIeics
WHpOpPMAIUK B YIpaBJICHYECKHE pPEIICHNS,
NIPUBOAILNE K UX Pa3PEIICHUIO.

Iox curyanueit B oOmieM ciydae mo-

HUMaeTcsi COYeTaHWe YCIOBHIL U 00CTOS-
TENBCTB, CO3JAIOIIMX ONpPEACICHHYI 00CTa-
HOBKY, MOJIOKEHUE.

[lpy wWCCIeNOBaHUH OpPTraHU3AIUOHHO-
TEXHUYECKHUX CHCTEM YIIPABJICHUS BBIICISAIOT
TaKWe MOHSTHS, KAaK COCTOSHHE, CHUTYyaIlus M
coObITHE (BO3/ICICTBIE).
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[lon cocTosHMEM MOHMMAIOT CHUCTEMa-
THYECKH HaOJr0laeMOe CBOWCTBO, KayecTBO,
3HAaueHHE OMpeeNeHHBIX MapaMeTpoB, OIpe-
NENAIONINX  XapaKTePUCTUKH  CTPYKTYpBI
yIpaBJIcHUS.

ITon curyanueid mnojpa3yMeBaroT pea-
JU30BaHHBIE WM OXHJIAEMble TPEAbICTOPUU
COCTOSIHUH 3a HEKOTOPBII MHTEPBaJl BPEMEHU
(mporuosupyembie cocrosiuust). [IpeasicTopun
MOTYT OTpa)kaTh TPOIUIOE, HACTOSIIEe WU
Oymymee cocrosiHue. [Ipu ommcaHuu cuTya-
Ui 00s3aTENbHBIM  3JIEMEHTOM  SIBIISICTCS
ONMMCaHHE M C€aMoOro OOBEKTa, W CHCTEMBI
YIIPaBJICHUS C BHEILIHEW Cpenoi.

ITox coOBITHEM NOHUMAKOT BO3AEUCT-
BH€, OKa3bIBaeMO€ Ha CTPYKTYpY YIpaBICHUS
(oObexT ympaBieHHs) HM3BHE WM H3HYTPH.
OObBekT ynpapieHUs: GYHKIIMOHUPYET B OIpe-
JIEIICHHOH cpelie.

Tekymeit curyanueli Ha  00BbEKTe
YIpaBlIeHHUs] Ha3bIBAIOT COBOKYITHOCTH BCEX
CBEJIICHHI O CTPYKTYpe 00beKTa yIpaBIeHUs U
ero (pyHKIIMOHMPOBAaHWUHM B JAHHBIA MOMEHT
BpeMeHr. O003HAYNM TEKYIIUE CUTYaIlUH Ye-

pes Q; .

[TonHON cuTyanuel Ha3BIBAIOT COBO-
KYIHOCTB, COCTOSIIYIO U3 TeKYIIeW CUTYyallHH,
3HAaHUW O COCTOSIHUM CHCTEMBI YIpPaBIIEHUS B
JJAHHBIA MOMEHT M 3HAaHUH O TEXHOJOTHUH
yrpasieHus. [lomHasie cutyanuu 0003HAYNM
uepes §.

[lpu wccnenoBanum OOBEKTa YIpaBlie-
HUsI OOBIYHO BBIJCISAIOT TUIOBBIC (IITATHBIC)
CHUTyallid, COOTBETCTBYIOLINE MPETyCMOT-
PEHHBIM LENAM CHCTEMBI YIpaBJIECHUS U HE
TpeOyrolre BMeaTenbLcTBa n3BHe. Hapsny c
HUMH BBIICISIOT MPOOIeMHbIe (KpUTHYECKHE,
OIaCHBIC) CHTYyallMH, KOIrJIa OIpeaeieHHbIC
napaMeTpbl MPUOIMKAIOTCS K BEIXOLY 32 Tpe-
JeNbl  TOMYCTUMBIX 3HAYeHWW M BBI3BIBAIOT
HEraTHBHOE BO3JICHCTBHE Ha COCTOSHHE O0b-
eKTa YIpaBJIeHUS.

HccnenoBanne mpoOIIEMHBIX CHUTYallHid
U MX PAa3pelieHUE COCTABIISIIOT COAECPIKAHHE
CUTYaI[MOHHOTO yTIPaBJICHHUA.

CuTyallMOHHBI  TIOAXON  peaju3yeT
TpeOOBaHUSI CHCTEMHOTO IOAXOAa IO KOH-
KpPETHOM peau3aliiil METO/IOB M KOHIICTIIINI B
KOHKPETHBIX CUTYaIUIX, 10 KOTOPhIM MPUHH-
Maercsl peuieHue. J[aHHBIA MOAXOJ SBJsSETCA
MIPOTHBOINOCTABIICHHEM KOHIIEMIIMUSIM KJIacCH-
YecKOW TeOpHUH yIpaBJeHHs, OCHOBHBIM TE3U-

COM KOTOPBIX SIBIISUIOCH COOTBETCTBHE PaIlHo-
HaJbHBIM "TIpUHLOMINAM yrpasieHus . Curya-
IMOHHBIA TIOAXOJ] OPHEHTHPOBAaH Ha TIIA-
TENPHOE H3YyYEHHE KOHKPETHBIX YCIIOBHH -
CUTyalluil B yIpaBJICHUU M THOKOHN ajanTaiuu
OpraHU3aIHOHHO-YIPABICHYECKUX (OpM |
METO/IOB K crnenupuke dTux curyanuii. Cu-
TyallHOHHBIA TOJXO0J] OPHECHTHPOBAaH Ha pac-
CMOTpEHHUE KaTeropuii "'HeompemeaeHHoCcTeH"
MPH MPUHATHUU PEIICHUH M0 cIab0CTPYKTYypH-
POBaHHBIM MPOOIIEMaM.

CyIHOCTh KOHIICNIIMH CHUTYallMOHHOTO
yIIpaBJIEHHUS] CBOAUTCS K CIIENYIOIIEMY: Kax-
JIOMY THITy KOHKPETHOM CHTYyallud JOJDKHA
COOTBETCTBOBATH CBOS IOCIIENOBATEILHOCTD
MpoLeayphl yipaBieHus (ClieHapuii) co CBOU-
MU KPUTCPUSAMH M METOJaMM TMPHUHATHS pe-
IICHUSI, TPEJOCTABISIONIAs  BO3MOXKHOCTh
aJanTaluy CTPYKTYPhl YIPABJICHUS K JMHA-
MHUYECKH MEHSIOIIUMCS YCIIOBUAM (DyHKIIHO-
HUPOBAHUS CUCTEMbI YIIPABJICHUS W BHEIIHEH
Cpebl.

B merone cUTyallMOHHOTO yNpaBJeHUSA
obecrieunBaercst MOCTPOSHUE MOJIETH 00bEKTa
yIpaBiieHusl, TIOCTPOCHHE TPOLEAYpPhl yIpaB-
JICHUSI UM ¥ TIOMCK I1eJIeCO00pa3HbIX PEIlCHHH
MO YIPaBJICHUIO UM. Y Ka3aHHbIE 0COOCHHOCTH
obecrednBaloT MPUMEHUMOCTD 3TOT'0 METO/Ia,
KOTZla CIIOXKHOCTh OOBEKTa YIpaBICHUS HE
MO3BOJISIET CTPOHUTH €ro (opManbHy0 MaTte-
MaTHYECKYI0 MOJCTh W CTaBHTh 3ajady
yIpaBiIeHUs B TPAAUIIMOHHOM JIyXe.

Mero/ CHTYallHOHHOTO yIIpaBJieHHs Oa-
3UpYyeTcsl Ha CIEYIONIeH THIT0Te3e. MHOMXKECT-
BO BCEX BO3MOXKHBIX TIOJIHBIX CHUTyallHMid 3Ha-
YUTENFHO MOIIHEE, YeM COOTBETCTBYIOIIEE
MY MHO)KECTBO MPUHUMAEMBIX PEIICHHH, T.€.

{si}>>{uil.

B kxagectBe mpumepa MOXKHO HPHUBECTH
3amady ynpasieHusi aBTomoOmieM. Ywmcio
BO3MOXKHBIX JOPOKHBIX CHTyallMil - O4YeHb
BEJIMKO, a MPHHUMAEMBIX pelIeHHil 1Mo yrpaB-
JIeHHIO MaJjio (YyCKOpEeHHe, TOPMOXKEHHUE, TTOBO-
pOT pyJisi BICBO WK BIpaBo). Eciu MHOXKeECT-
BO IOJIHBIX CHUTYalui pa3OHUTh HA MOIMHOXKE-
CTBa, K&KJIOMY M3 KOTOPBIX MO>KHO TIOCTaBUTh
B COOTBETCTBHE E€AWHCTBEHHOE THIIOBOE pe-
HICHUE, TO 3aJla4a yIpaBieHHs, rpy0o roBops,
CBeIeTCs JUINb K KIaCCH(PHUKAIMUA MOCTY-
MAOIMX HAa BXOJ CHUCTEMbI BHEIIHUX CHUTya-
uui. OTa ujes peainsyercs B paMKax MeToza
CHUTYaI[MOHHOTO YIIpaBJeHUs, AJS Yero paspa-
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60T3H CHeHHaJ’IBHBIfI SA3BIK NPCACTABJICHUA U
00pabOTKH ONMUCAHMH TONHBIX CHTYaIH.
JIrobast cuTyanusi XapakTepusyercsi Ha-

6opom MPHU3HAKOB.
= (7D (n)

ITycth Zi (Z| K Z' ) - 3HAYCHUS

Habopa MPHU3HAKOB. Cpenn KOMITO-

HEHT Zi(l),K,Zi(n) MOTYT OBITh KOJIHYECT-

BEHHbIC, KAaYCCTBEHHBbIC M KJIACCH(UKAIIMOH-
HbIC TPU3HAKY.

Knaccudukaimontubie MpU3HAKKA OTpa-
JKalOT TIPOSIBJICHUE HEKOTOPBIX CBOMCTB, IIO-
3BOJISIOIIMX Pa30UTh COBOKYITHOCTH CBOWCTB
Ha KJIaCChI

(a)

ca, K KOTOpPOMY TPHHAUISKUT CBONCTBO

Zi(q) _

- HOMep KJjac-

AHanmu3 CHTyalldd B COOTBETCTBHH C
KIaccu()UKAIIMOHHBIMU TPH3HAKAMH MO3BOJISI-
€T MOCTPOUTh MOJICNb MPHUHSATHS PEIICHHS B
TOH WM UHOM CUTYalllH.

Ha puc. 1 npuBenena Giok-cxema Tpa-
JMIIAOHHOW CHCTEMbI CHUTYAIllHOHHOTO YIPaB-
nenusi. OCHOBOHM yITpaBIICHHS 3/I€Ch SIBIISICTCS
cemMuoTHYecKas: (3HAKOBas) MOJEb, CTPOS-
mascs B BUJAC CETH, TJIE Y3JIaMU SIBISIOTCS
BHYTpPEHHE HEMPOTUBOpEUYHBBIC (popMasbHbIC
MOJIETIH, a MEPEXObl MEXIY y3JaMH 3aJIatoT-
csl TpaBHJIAMH TPeoOpa30BaHHS MapaMeTPOB
(dbopManbHBIX MoOJIENIeH - KOPPEeNIIHOHHBIMU
WIH JIOTHKO-TpaHCc(OpMAIIMOHHBIMUA TIPaBU-
gamu (JITIT). TlocTpoeHme CEMHOTHUECKOM
MOJIETI OCYILECTBIISICTCSl Ha SI3BIKE CHUTYallH-
OHHOT'O YITPaBIICHUS, MPEICTABIISAIONIEM CO0OH
JOCTaTOYHO CJIOKHOE MO CTPYKTYpE MOIMHO-
KECTBO €CTECTBEHHOTO SI3bIKA.

OnucaHnue
TeKymeit
CHUTyaluu

l

AHanuzaTop

A 4

Krnaccudukarop

A 4

< Koppeastop

I

DKCTPANONATOP

BoznelictBue
Ha 0OBEKT

A

OOBEKT

Puc. 1. CtpykTypa cucTEeMbI CUTYaI[HOHHOTO yIIpaBiICHHUS

3neck AHamM3aTop IO OMHCAHHUIO Te-
Kylllel CHTyalli¥ MPUHUMAET PEIICHHE O He-
o0xomumMocTd (MM OTCYTCTBHH TaKOBOW)
MPUMEHEHUS] Kakoro-nubo ympasieHus. Eciu
yIpaBlieHHEe HEO0O0XOIUMO, B JCHCTBHE BCTY-
naer KnaccugukaTop, KOTOPBIH ITOMKEH OT-
HECTH TEKYIIYI0 CHTYallMi0 K OIHOMY WIIH
HECKOJILKAM KJlaccam, COOTBETCTBYIOIINM He-
KOTOpOMY OJJHOIIIATOBOMY YIpaBJeHUI0. Pe-
menue Kiaccuduraropa nepenaercs Koppe-
nsaropy, rae xpauarcs Bce JITIL. Ecou Koppe-
JIATOPY ynaercs BeIOpaTh eauHcTBenHoe JITII,

TO Ha OOBEKT BBIAACTCS CBA3aHHOE C DTHM
MPaBUJIOM YIIPaBIiCHWE; B MPOTHBHOM ciydae
HOAKIIIOYaeTcs OKCTPAmoIsATop, NpeaHas3Ha-
YEHHBIN ISl BBIOOpA YIIPaBJICHUS ITyTEM KCT-
pamnoidnun U CpaBHCHUSA HOCJ’ICZICTBI/Iﬁ BCEX
aJbTEPHATUBHBIX BO3ACHCTBHM.

Takum oOpa3om, B 0OIIel cxeme CH-
TyanroHHOro  ympasineHuss  Koppemnsrop,
KnaccugukaTop n DKcTpamnoisTop COBMECTHO
pelaoT CIeNyUYo 3ajady. IepeuuciieH-
Hble OJIOKM MO3BOJISIOT ()OPMHUPOBATH MOCIE-
JIOBaTEIbHOCTh PEIICHUH, ¢ MOMOIIBIO KOTO-
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pOM MOXHO TIEPEBECTH TEKYIIYIO CUTYaIlHIiO B
HEKOTOPYIO IENIEBYIO.

B cuiy xoHedyHOCTH YMcna pazaHYHbIX
BO3JICUCTBUI BCE MHOXECTBO BO3MOKHBIX
IOJIHBIX CUTYyallMil pacrajaercss Ha N Kiac-
COB, Ka)/IOMy U3 KOTOPBIX OyJeT COOTBETCT-
BOBaTh OJJHO M3 BO3MOXXHBIX BO3JIEWCTBUI Ha
00BeKT ympasieHus. TO €cTh JOIKHBI CyIIIe-
CTBOBaTh TakKue MpolLenypbl (mporemypbl
Ki1accu(UKaIKu), KOTOpPbIE TO3BOJIUIN OBl
KIaccU(UIIMPOBATh TOJHBIE CUTYallMd Tak,
YTOOBI M3 HHX MOXHO OBUIO 00pa3oBaTh
CTOJIBKO KJIaCCOB, CKOJIBKO Pa3UYHBIX OTHO-
IIarOBBIX peIIeHUN ecTh B PacHoOpsDKEHUHU
CHCTEMbI YIpaBIIEHUS.

Mexay onuvcaHUEM CHUTyallui Ha ecTe-
CTBEHHOM SI3bIK€ W BHYTPEHHHUMH MIPEACTaB-
JIEHUsIMU HH(OpMAIINK 0 HUX B YIPaBISIONICH
CUCTEME CYLIECTBYET sIBHBIM paspbiB. 1loaTo-
My TpeOyercs TpeoOpa3oBBIBATH CIIOBECHBIC
ONMCaHUS BO BHYTPEHHEE Mpe/CTaBiIeHHUE.
st 3T0ro HeoOXOAUMO TONY4YaTh CIEHH(H-
YeCcKyr0 MH(OpMAIUIO, CBS3aHHYIO C (QYHK-

BxogHoe
npennoxeHune

Brok

HOHUpOBaHMEeM AHamu3aTopa. Ero 3amaua
COCTOHMT B KJIacCHU(HUKAINHU IMOCTYMUBIICH HH-
(dbopManui B COOTBETCTBHUU C TEMHU 3aJ[auyaMH,
KOTOpBIE JIOJDKHA pellaTh CHCTeMa yIpaBie-
HUs. DTHU 33JIJa4d MOTYT OBITh TPEX TUIIOB: I10-
MOJIHCHWE CUCTEMBbI HOBOHM WH(popmMarmel 00
00BbeKTe ynpaBleHHUs WM Ccroco0ax ymnpasJe-
HuUs, (OPMHPOBAHUE OTBETa HA HEKOTOPBIH
3arpoc Ha OCHOBE WH(OPMAIINH, XpaHsIIIeHcs
B CHCTEME, MTOMCK pelIeHUs B CUTYyalllH, OMH-
CaHHE€ KOTOPOM IOCTYIUJIO B cuctemy. Pasne-
JIHWE 3THUX 33Ja4 Ha TPU Kiacca HYXHO Mpo-
W3BOJIUTh TPU Tpeodpa3oBaHUHM BXOIHOTO
TEeKCTa BO BHYyTpeHHee MpencrasieHue. [lo-
3TOMY AHaIM3aTOp MOXHO paccMaTpUBaTh
KaK COCTaBHYIO 4YacTh JIMHTBHCTHYECKOTO
rporeccopa.

Ha puc. 2 npeacrasieHa TpajnuiiioHHast
CTPYKTYpa JUHTBUCTHYECKOTO Ipolieccopa, B
KOTOpPOM aHaJIU3 MOCTYNHBIIEro Ha BXOJ| TEK-
CTa HJET MO MPEIOKEHUAM B TOPAJIKE HX
MOCTYTUICHHUS.

MOpPONOrnyeckoro

aHanusa

y

CnoBapb

Brnok cnHTakcu4eckoro

A

aHanusa

y

Brnok cemaHTU4eckoro

aHanusa

[

y

ba3za 3HaHW 1 gaHHbIX

Bnok nparMmaTmn4eckoro
aHannsa

OCHOBaHWUWN TeKCTa

PeweHune Ha

l

Puc. 2. CTpykTypa JMHTBUCTHYECKOTO MPOIeccopa

OOpatumcst BHOBb K CTPYKType CHCTe-
MBI CHUTYallHOHHOTO YIIPABIEHMS, TPEACTaB-
JIeHHOi! Ha puc. 1.

LlenTpanbHOl €€ YacTblo SIBIISETCS

Knaccudukatop. C ero moMolinpio perraercs
OCHOBHAs 3ajada - TOMyYEHHE KIACCOB CHU-
Tyalui, KaXXJIblii M3 KOTOPBIX OAHO3HAYHO
WA C OINpPEACTICHHBIMU TPHOPUTETAMH COOT-
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BETCTBYET TEM MJIM HMHBIM PEUICHUSM II0
yrpasiieHuio. O4eBHIHA BAXKHOCTh POJIU MPO-
1ecca 0000IIEHNs OMUCAHUH M WX Kilaccu(u-
KaIlHH.

[lepBast ocobeHHOCTh 3amau (popMupo-
BaHUS MOHATHHA M KiIacCU(DUKAIMU B CUTYyallH-
OHHOM YIPAaBJICHHH - TIOUCK MParMaTuYeCKux
MPU3HAKOB  KiIacCH(HKAIMK,  CIOCOOHBIX
o0eceunTh HaXOXKIEHNUE TaKUX 000OIEHHBIX
OIMCAHUHN CHUTYyallMid, KOTOPbIC IMO3BOJISIIA ObI
YCIICLIHO peliaTh 3aa4y IOMCKa PEIICHHS 10
YIpPaBICHUIO 00bEKTOM. VIMEHHO mNpHU3HAKH
BBICTYIAIOT B KaYECTBE IMapaMeTPOB, HA OCHO-
BaHUU KOTOPBIX TPOUCXOIWT BBIICICHUE
OOOOIICHHBIX IOHATUH M CTPOMTCA Ta WIIH
WHas Kiaccu(pUKaIms.

Bropas ocobenHOCTh 3a1aun POPMUPO-
BaHUS TOHATHH M OOOOIICHHS CUTyallMd B
paccMaTpuBacMoil 00JIaCTH - HAJIMYKE MPOIle-
Iyp 000OIIeHUsI, OCHOBaHHBIX Ha CTPYKTYpeE
OTHOULIEHWH, NPUCYTCTBYIOIIEH B ONUCAHUU

VJIK 004.056.5

CUTYyalHil.

Haxkoner, TpeTbst 0cOOEHHOCTE 00OCYXK-
JTAeMBIX TIPOLENYpP, XapaKTEPHBIX IS BCEX
cucreM, paboTalONIMX CO 3HAHUSAMH, - BO3-
MOXKHOCTb pa6OTBI C MMCHaMH, IpucBanBac-
MBIMU OTACIIBHBIM ITOHATHAM U CUTYyallUuAM.
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KPUIITOI'PA®UYECKHUE METO/IbI SAHLIUTHBI UH®OPMALIUU
Jlosraues A.B.

[Ipobnema 3amuTh HHGOPMAIIK TTyTEM
ee mpeoOpa3oBaHusl, UCKITIOYAIOIIETO €€ Mpo-
YTEHHE [TOCTOPOHHUM JIMLIOM, BOJIHOBAJA 4Ye-
JIOBEYECKUN YyM C JaBHMX BpemeH. Hcropus
Kpunrorpaduu - pOBECHHIIA HCTOPUHU YelOBE-
YECKOro s3blka. bosiee Toro, mepBoHayajabHO
MHCBMEHHOCTh caMa 1Mo ceOe Oblia KpPHIITO-
rpaduyeckoil CHCTEMOM, Tak Kak B JPEBHHUX
o0IIecTBax €10 BIAJENd TOJIbKO H30OpaHHEIC.
Cesamennsle kKHUTH JpeBHero Erumra, Jpes-
Hel oy ToMy prUMeEpBI.

C mUpOKMM pacmpoCTpaHEHHEM IHCh-
MEHHOCTH Kpuntorpadus cramna QopMupo-
BAaThCSl KaK caMocCTosiTeNbHAs Hayka. IlepBeie
KPHUIITOCUCTEMBI BCTPEYAIOTCS YK€ B Hayaie
Hamied 3pbl. Tak, Lle3aps B cBoel mepenucke
WCITIONIb30BAJl yKe OoJiee MM MEHee CHCTeMa-
TUYECKUH MHUQp, MOTYIUBIIHHA €ro UMsl.

BypHoe pazBuTHe KpunTorpaduueckue
CUCTEMBI IOIYYHJIA B TO/BI IEPBOM U BTOPOK
MHpPOBBIX BOWH. HaumHas ¢ IOCIEBOEHHOIO
BPEMEHU U [0 HBIHEIIHHWNA JCHb IIOSBIICHHUE
BBIYMCIIMTEIBHBIX CPEIACTB YCKOPUIO paspa-

OOTKy M COBEPIIEHCTBOBaHHE KpUIITOTrpadmu-
YECKUX METOJIOB.

Kpunrorpapuueckre MeTOIbl 3alIATHI
WHPOPMAIIUK B aBTOMATHU3HPOBAHHBIX CHCTE-
MaxX MOTYT MPUMEHSTBCS KaK Uil 3allUThl
nHdopmaruu, oopadatbiBaeMoii B OBM miu
XpaHsmelcs B pasmuyHoro tuma 3Y, Tak |
JUIsl 3aKpbITUAST WH(OpMAIHMHY, TepeaaBaeMoit
MEKIY Pa3TUYHBIMU 3JIEMEHTAMH CHCTEMBI 110
TUHASM CcBsizu. Kpunrorpaguueckoe mpeod-
pa3oBaHUE KaK METOJ MPEAYNpPeKICHHS He-
palioHMpPOBaHHOTO JOCTyNa K HH(OpMaIHH
MMeeT MHOTOBEKOBYIO HCTOpHIO. B HacTosiee
BpeMsi pa3paboTaHO OONBIIOE KOJUYECTBO
Pa3MYHBIX METOJIOB INMU(PPOBAHHS, CO3IAHBI
TEOPETUYECKUE U MPAKTUYECKHE OCHOBBI MX
npuMeHeHus. [lomapnsroniye YUCiIo ITUX Me-
TOJIOB MOXKET OBITh YCHEIIHO UCIONBb30BaHO H
IS 3aKPBITHS HHGOPMAIIHH.

[Touemy mpoOneMa  HCIIOIB30BAHUS
Kpunrorpauieckux MeToJ0B B MHPOpMAIH-
onnbix cucremax (MC) crama B HacTOSIIMI
MOMEHT 0C000 aKTyajabHa?
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C onmHOI CTOPOHBI, PACHIMPUIIOCH HC-
MOJb30BAaHUE KOMITBIOTEPHBIX CETei, B 4act-
HOCTH, TTI00anbHOM cetrt MHTEpHET, 1Mo KOTO-
pBIM TiepenatoTcsi Oonbime 00beMbl WHQOP-
Malil TOCYJapCTBEHHOTO, BOCHHOI'0, KOM-
MEpYECKOr0 M YacTHOI'0 Xapakrepa, HE Jo-
MyCKAIOIIEr0 BO3MOXKHOCTh JOCTyNa K HeH
MOCTOPOHHHMX JTHII.

C nmpyroii CTOpOHBI, TIOSIBJICHUE HOBBIX
MOIIIHBIX KOMIIBIOTEPOB, TEXHOIOTHI CETEBBIX
Y HEWPOHHBIX BBIYHMCICHUHN CHENIAI0 BO3MOXK-
HBIM JIUCKPEIUTALUIO KPHUNTOrpadUIecKUX
CHCTEM eIlle HEeaBHO CUHMTABIIUXCS IMPAKTH-
YEeCKH HE PACKPHIBAEMBIMH.

[Ipobnemoii 3ammThl HHGOPMALIUU TTY-
TeM ee MpeoOpa3oBaHusl 3aHUMAETCsl KPHUIITO-
norusi (Kryptos - raiiublif, 10goS - Hayka).
Kpunronorust paznensiercss Ha JBa HarpasJie-
HUs - Kpunrorpaduio U Kpunrtoananus. Lemn
3THX HANPABJICHUH MPSIMO MPOTHUBOIOIOKHBI.

Kpunrorpadus 3aHIMaercs MOUCKOM U
WCCIICIOBAHUEM MaTeMaTHYECKUX METOJIOB
npeoOpazoBaHmst HHPOPMAIUH.

Cdepa wHTEpecoB KpHITOAHAIM3A -
HCCIIEIOBAHNE BO3MOXKHOCTH pacln(poBBbI-
BaHUs UH(poOpMaIMK 03 3HAHUS KITIOYCH.

CoBpemMeHHas Kpurntorpadpus BKIIOYaET
B ce0sl YeThIpe KPYIHBIX pasfena:

1) ciMMeTpUYHBIC KPHUIITOCHCTEMBI;

2) KpUITOCHUCTEMbI C OTKPBITBHIM KITIO-
qoM;

3) cucTeMbl AIIEKTPOHHOM TO/IITHCH;

4) ynpaBiieHHE KIFOYaMU.

OCHOBHBIC HAaIpaBJICHHS WCIIOIb30Ba-
HUS KpUNTorpadUueckux METO/IOB - Tiepenada
KoH(pHIeHIIMANbHOW HWHQOpMAMH 1O KaHa-
JaM cBsi3u (HampuMep, 3JCKTPOHHAs M0YTa),
YCTAHOBJIEHHWE MOJUIMHHOCTU TIepelaBaeMbIX
cooO1IeHuit, xpaHeHne uHpopmanuu (IOKy-
MEHTOB, 0a3 JaHHbIX) Ha HOCUTEIX B 3armd-
POBaHHOM BHJIE.

Kpunrorpaduveckre MeTOmbl 3alIATHI
WH(pOpPMAIUK B aBTOMATHU3HPOBAHHBIX CHCTE-
MaxX MOTYT TNPHUMEHSTBCA Kak Uil 3alIUThI
nHpopmaiun, obpabarbiBaeMoii B OBM min
XpaHsmecs B pasmmyHoro tuma 3Y, Tak |
JUIsl 3aKphITUAST MH(pOpMAIHMHY, TepeaaBaeMoit
MEKIY Pa3TUIHBIMU 3JIEMEHTAMH CHCTEMBI 110
TUHUASM cBsizu. Kpunrorpaduueckoe mpeod-
pa3oBaHUE KaK METOJ PEAYNPEKICHUS Heca-
IMOHUPOBAHHOIO JOCTya K wHH(opManuu
WMeeT MHOTOBEKOBYIO HCTOpHIO. B Hacrosiee
BpeMsi pa3paboTaHo OONbIIOE KOJHYECTBO

Pa3IMYHBIX METOJOB IMU(PPOBAHHS, CO3IAHBI
TEOPETUYECKUE W MPAKTUYECKHE OCHOBBI MX
npuMeHeHus. [lomapisroniye YUCiIo ITUX Me-
TOJIOB MOXKET OBITh YCHEIIHO UCIONb30BaHO H
JUISL 3aKPBITHS UHPOPMAIIHH.

Urak, xpunrorpadus gaer BO3IMOXK-
HOCTh TpeoOpa3oBaTh HHPOPMALIUIO TaKUM
o0pa3oM, 4YTO ee mpouTeHue (BOCCTaHOBJIC-
HHE) BO3MOXKHO TOJIBKO MPH 3HAHUU KJIFOUa.

B kauectBe nHpOpMAaIuy, moIexKamen
mudpoBanuio U IemudpoBanuio, OyIyT pac-
CMAaTPHUBATHLCS TEKCTHI, TOCTPOCHHBIE HA HEKO-
TopoM andasute. [lox 3THMU TepMHUHAMH TIO-
HUMaeTCs CIEAyIoIIee.

AndaBuT - KOHEYHOE MHOXECTBO HC-
MOJB3YEMBIX Uil KOJIUPOBaHHUS WH(POpMAIHH
3HAKOB.

Tekcr - ynopsiIoueHHbIH Habop U3 dIie-
MEHTOB aJi(paBuTa.

B xadectBe mpumMepoB andaBUTOB, HC-
MoJb3yeMbIX B coBpeMeHHBIX MC MOXHO
MPUBECTH CIICAYIOIINE:

- andaBuTZg; - 32 OYKBBI PYCCKOTO al-
¢daBuTa ¥ MPoOoOEIT;

- andaBUTZ 55 - CAMBOJBI, BXOJSIINE B
crannapthbie koabl ASCI u KOU-8;

- bunapHbIii andasur - Z, = {0,1};

- BOCBMEPHUYHBIN al(aBUT WIN MIECTHA-
JIaTepUYHBIH anpaBuT;

udpoanue - mnpeoOpazoBaTENbHBIH
MPOLECC: MCXOIHBIA TEKCT, KOTOPBIA HOCHUT
TaK)Ke HA3BaHUE OTKPBITOTO TEKCTA, 3aMEHsI-
ercst IU(PPOBAHHBIM TEKCTOM.

HemmdpoBanue - obpatHbiid mmppoBa-
HUIO Tporiecc. Ha ocHoBe kimroua mudposaH-
HBIW TEKCT Mpeodpa3yercs B UCXOHBIH.

Kmtou - wundopmanus, HeoOXxomumas
ISt OecnpensiTCTBEHHOTO MU(pPOBAHUS U Jie-
mu(poBaHUs TEKCTOB.

Kpunrorpaduueckass cucrema mpea-
CTaBJIsIeT coOOl ceMmeicTBO T mpeoOpaszoBa-
HHUM OTKPBITOrO TEKCTa. YJIEHBI 3TOr0 CeMei-
CTBa HWHJCKCHPYIOTCS, WIH 0003HAYAIOTCS
cumBosioM K; mapamerp K siBimsiercss KIrrouoMm.
[pocrpanctBo wmoverr K - 3to Habop BO3-
MOXHBIX 3HaueHHH Kitoya. OOBIYHO KITFOY
npeacTaBisgeT codol TOCIe0BATENbHBIN Pl
OykB anaBuTa.

Kpunrocucrembl pa3aensirorcss Ha CUM-
METPHYHBIC H C OTKPHITHIM KITFOUOM.

B cuMMeTpuuHBIX KpHIITOCHCTEMaX H
st muQpoBaHus, U A AemrpoBaHUs UC-
MOJB3YETCS OJIUH M TOT e KITFOU.
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B cucremax ¢ OTKpBITBIM KIFOUOM HC-
MOJIB3YIOTCS JIBA KJTFOYA - OTKPBITHIA U 3aKpbI-
TBIH, KOTOpbIE MAaTEMAaTHYECKH CBS3aHBI JIPYT
¢ npyrom. Uadopmanus mmdpyercs ¢ momo-
IIBI0 OTKPBITOrO KJIFOYa, KOTOPBIH JOCTYIEeH
BCEM JKCIAMONIMM, a paciu(pOBBIBACTCS C
MOMOIIBIO  3aKPBITOTO  KJIFOYa, HM3BECTHOTO
TOJILKO TIOTYYaTEeI0 COOOIICHHUS.

TepMuHbl pacrnpeneiieHue KiIouen u
yIpaBiieHHE KII0YaMH OTHOCSTCS K TIpoIec-
caM cUCTeMbl 00paOOTKM HH(pOpMaIuHU, co-
JiepiKaHUEeM KOTOPBIX SBIISIETCS COCTABJICHHE U
pacrpeneneHie KIo4Yed MeXIy MOoiIb30BaTe-
JISIMU.

OnekTpoHHOH (1M(POBOIA) MOANMUCHIO
Ha3bIBaeTCcs MPUCOEAUHSAEMOE K TEKCTY €ero
Kpunrorpadguieckoe MnpeodpaszoBaHUe, KOTO-
poe TO3BOJISET NPU TONYyYEHUU TEKCTa JpY-
MM TIOJIb30BATEIEM TPOBEPUTH aBTOPCTBO U
[MOJUTMHHOCTE COOOIIEHHUS.

KpunrocToikocThi0 Ha3bIBaETCS Xapak-
TepucTrKa mmudpa, onpenensionas ero cTom-
KOCTh K jemm(poBaHuio 0e3 3HaHUS KIoda
(t.e. kpunroaHamusy). MMeercs HECKOJIbKO
nokasarteleil KpUNTOCTOMKOCTH, Cpequ KOTO-
pBIX:

- KOJMYECTBO BCEX BO3MOXHBIX KIIIO-
yew,

- cpemHee Bpems, HEOOXOAMMOE IS
KPHIITOAHAIN3A.

[IpeobpazoBanue Ty ompenensiercs co-
OTBETCTBYIOLIIMM aJTOPUTMOM M 3HAYCHHEM
napamerpa K. DddexTuBHOCTD mMppoBaHuUs C
HENbI0 3allUThl HH(pOpPMAIMK 3aBHCUT OT CO-
XpAaHEHMs TaHBl KIH0Ya M KPHUIITOCTOMKOCTH
mudpa.

[pomecc kpunrorpaduIecKoro 3aKphi-
THSI TAaHHBIX MOXKET OCYIIECTBIIATHCS KaK MPo-
rpaMMHO, TaK M anmnapaTtHo. AnmapaTHas pea-
TU3aIHs OTIMYAETCsl CYNIECTBEHHO OOJbIICH
CTOMMOCTBIO, OJIHAKO € MPHCYIId H Ipe-
HUMYIIECTBA: BBICOKAs TMPOM3BOAUTEIBHOCTD,
NPOCTOTA, 3AIUIIEHHOCTh U T.JI. IIporpamm-
Hasl peanu3anus Ooliee MPaKTUYHA, JOIMyCKaeT
M3BECTHYIO THOKOCTh B HCIIOIb30BAHHUH.

JIst  cOBpeMEHHBIX ~ KpunTorpaduye-
CKMX CHCTEeM 3amuThl uHpopManun chopmy-
JUPOBAHbI CIEAyIoNre OOIICHPUHSTEIE Tpe-
OoBaHMs:

- 3amu(POBaHHOE COOOIICHUE JOIDKHO
MOJABATHCS YTEHHIO TOJBKO MpPU HATUYHH
KJTIo4a,

- YHUCIIO Omepanni, HeOOXOJUMBIX IS

OIpe/IeTICHUs] NCIIONBb30BAaHHOTO Kifoya mmg-
poBaHusi 1o (QparmMeHTy MM(GPOBAHHOTO CO-
OOIIEHHS © COOTBETCTBYIOIIETO EMY OTKPBITO-
ro TEKCTa, JOJDKHO OBITh HE MEHbIIe 00IIero
YHclia BO3MOKHBIX KITFOUEH;

- YKCIIO omepalfii, HeOOXOAUMBIX IS
pacmupoBbIBaHUsT UHPOPMAIMH TyTeM Tie-
pebopa BCEBO3MOXKHBIX KJIFOUEH  JIOJIKHO
HUMETh CTPOT'YIO HHYKHIOIO OIICHKY U BBIXOJUTh
3a TIpenenbl BO3MOXKHOCTEH COBPEMEHHBIX
KOMIIBIOTEPOB (C y4eTOM BO3MOXKHOCTH HC-
MOJIb30BAHUS CETEBBIX BBIYMCIICHUN);

- 3HaHWE alTopuTMa MHU(POBAHHS HE
JIOJKHO BJIMSITH HA HAJIGKHOCTH 3aIIUTHI,

- HE3HAYMTENILbHOEC W3MEHEHHE KIIYa
JIOJDKHO MPHBOJNTH K CYIIECTBEHHOMY H3Me-
HEHHI0O BHUJA 3amH(pPOBAHHOTO COOOIICHUS
Jla’ke TIPU UCTIONIb30BAHUU OJHOTO M TOTO K€
KJTIo4a,

- CTPYKTYpHBIC JJIEMEHTBHI aJrOpHTMa
HIH(PPOBAHUS TOJKHBI ObITh HEM3MEHHBIMHU;

- JIOTIOJIHUTEJIbHBIC OMTHI, BBOIMMBIC B
coo0lIeHre B Tpolecce MuQpoBaHus, IOJ-
eH OBITh MONHOCTBIO W HAJIGKHO CKPBITHI B
mHu(pPOBAHHOM TEKCTE,

- IuHa MM (POBaHHOrO TEKCTa ODKHA
OBITH PaBHOMW JJTMHE MCXOJAHOTO TEKCTa,

- HE JIOJDKHO OBITh MPOCTHIX U JIETKO ycC-
TAHABJIMBAEMBIX 3aBUCHMOCTEH MEXIY KO-
YaMHd, TOCIIEIOBATENBHO HCIOIb3yEMBbIMH B
nporiecce mudpoBaHus;

- mMo0OO0H KITIOY U3 MHOXECTBA BO3MOX-
HBIX JIOJDKEH 00ecIeunBaTh HAJACKHYIO 3alllH-
Ty HH(pOpPMAIIUH;

- aITOPUTM JIOJDKEH JIOIYCKAaTh Kak
MpOrpaMMHYIO, TaK ¥ almnapaTHylo peaju3a-
U0, TIPH 3TOM W3MEHEHHWE JUTMHBI KJII0Ya He
JIOJDKHO BECTH K KaYECTBEHHOMY YXYIIICHUIO
anroputMa mudpoBaHusl.

MHoroandaBuTHas MOJCTAHOBKA - HAU-
OoJsiee IpocTO BHJ MPEeoOpa30BaHMM, 3aKITHO-
YaoIUiics B 3aMEHE CHMBOJIOB HCXOJTHOIO
TekcTa Ha apyrue (toro ke andasura) Mo 60-
Jlee WIM MEHee CIOXKHOMY mpaBuiy. Jlns
obecriedeHUs]  BBICOKOW  KPHUIITOCTOHKOCTH
TpeOyeTcst UCIOIb30BaHUE OONBIINX KITHOUEH.

IlepecraHOBKH - HECHOXKHBIM METOJ
kpunrorpadguieckoro mnpeodpazoBanms. Hc-
MOJb3yeTcs, KaKk MPaBHUJIO, B COUYETAHUH C JPy-
MU METOJIaMHU.

'amMupoBanue - 3TOT METOJ 3aKIH0Ya-
eTcsl B HAJIOXKCHUU Ha UCXOJHBIN TEKCT HEKO-
TOPOM IICEBIOCIYyYalHON IOCIEN0BATEIbHO-
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CTH, TEHEPUPYEMOI Ha OCHOBE KJIIOYa.
bnounsie mmdpsr coboit mocnemoBa-
TCIIbHOCTH (C BO3MOXXHBIM IIOBTOPCHUEM U
4YepeIoBaHNEM) OCHOBHBIX METONIOB Ipeodpa-
30BaHMs, TPUMEHAEMYI0 K ONOKy (dacTw)
mmdpyemoro Tekcra. brmounele mmdpsr Ha
MPAKTHKE BCTPEUYAIOTCS Yallle, YeM «UHCThIe»
npeoOpa3oBaHusi TOr0 WJIM HWHOTO Kilacca B
CHITy UX OoJiee BEICOKOW KPHIITOCTOHKOCTH.

[epectanoBKOl S HabOpa MENBIX YHCEI
(0,1,...,N-1) HasbpIBaeTcs ero mepeymopsgoue-
uue. J[ins Toro 4robBl MOKa3aTh, YTO ILENOE i
MepeMeIeHo U3 Mo3uimu | B mo3unuio S (i),
rae 0 £ (i) < n, OyaeM MCIONB30BaTh 3aIKCh
s=(s(0), s(2),..., s(N-1)).

Yucno mepecranoBok u3 (0,1,...,N-1)
paBuo n!=1*2*..*(N-1)*N. Beemem 0003Ha-
YeHHe S Uil B3aWMHO-OJHO3HAYHOIO OTO-
opaxxenns (romoMmophusma) Habopa S={S,Si,
..ySN-1} , COCTOSIIIIETO U3 N DJIEMEHTOB, Ha CeOs.

S:S®S
S:S® s, 0 £i<n

Bynem rooputk, 4TO B ’TOM CMBICIIE S
SIBJIACTCSI TIEPECTAHOBKOW 3jeMeHTOB S. U,
Hao0OpoT, aBTOMOP(U3M S COOTBETCTBYET
mepecranoske 1ensix gucen (0,1,2,.., n-1).

Kpunrorpapuuecknum mpeodpa3oBaHu-
eM T mnsa andasura Zn, Ha3bIBaeTCs MOCIEO-
BaTENbHOCTh aBTOMOP(H3MOB:
T={T™:1£n<¥}

T: 200 i® Zinn, 1EN<¥

Kaxnoe T spmsiercst, Takum o6pasom,
MepecTaHOBKON N-TpamMM U3 Zn.

Hockomsky T i T Moryr 6616 Ompe-
JICTICHBI HE3aBUCHMO TIPH '], YKCIO KPUITO-
rpadMueckux MpeoOpa3oBaHUll  HCXOTHOTO
Tekcra pasmeproctd N pasao (M")!. OHo BO3-
pactaer HENpONOPIUOHAIBHO TIPU yBEIHue-
HUU MU N: Tak, npu M=33 1 N=2 4ucio pas-
JMYHBIX KpuUnTorpaduueckux mpeodpa3ona-
Huii pasHo 1089! Orcioga cnenyer, 4To TO-
TCHI[MAIBbHO CYIIECTBYET OOJBIIOE YHUCIIO
OTOOpaKEHUI MCXOHOTO TEKCTa B IIU(PO-
BaHHBII.

[MpakTHyeckasi peaau3anus KPUITOrpa-
¢uyeckux cucreM Tpedyer, 4yToOBI Mmpeodpa-
soBanus { Ty kI K} Gbumn onpenenensl anro-
pUTMaMH, 3aBUCSIIMMH OT OTHOCHUTEIBHO He-

0OJIBIIOr0 YKCIIa ImapaMeTpoB (KiTro4eit).

Cucmembl no0cmano8ox
Omnpenenenrie MOJCTAHOBKOW P Ha aj-
¢dasute Z, Ha3pIBaeTcs aBTOMOpHU3M Zy, pH
KOTOpOM OYKBBI MCXOJIHOT'O TeKcTa t 3amerte-
HbI OykBamu 1 poBanHoro Texcra P(t):

ZnAZny, p: tap(t).

Habop Bcex mMmoIcTaHOBOK Ha3bIBaeTCs
CUMMeETpHUecKold Tpynmnoii Z, ¢, Oymer B
najbHeiinemM obo3HavaThes Kak SYM(Z).

Vreepxnaenne SYM(Z,) C omeparueit
MPOU3BENCHUS SIBJISIETCS TPYIINOHN, T.€. orepa-
nuei, obyiagaromiell ClIeayrIMMH CBOMCTBA-
MU

1. 3aMKHYTOCTH. TNpOW3BENEHHE TMOA-
CTaHOBOK P12 SIBISICTCS TTOJICTAHOBKOM:

p: tapi(p2(t)).

2. AccoOlMaTHBHOCTB. pPe3y/bTaT IIPo-
U3BEIECHUS Pi1P2P3 HE 3aBUCUT OT IIOpsaKa
PacCTaHOBKU CKOOOK:

(P1P2)Ps=P1(P2P3)

3. CymiecTBOBaHHE HEATPaIBLHOTO dIie-
MEHTa: [OCTaHOBKa I, ompexenseMas Kak
i(t)=t, OEt<m, sBisercs HEHTpaJbHBIM 3Jie-
MeHTOM SYM(Z,) 1o onepaniu yMHOKCHHUS:
ip=pi ans " pl SYM(Z).

4. CymectBoBaHHe OOpaTHOTO: IS
JTr000W TOACTAHOBKHM [P CYILECTBYET EIMHCT-
BeHHas oOpaTHas MOJCTaHOBKA P, ymoBie-
TBOPSIIOLIAs YCIIOBUIO

pp=pp=i.

Yucno BO3MOXKHBIX IIOACTAaHOBOK B
CHUMMETpHUUEeCKOil Tpymme Zy Ha3bIBaeTcs Mo-
psinkom SYM(Zy,) 1 paBao m! .

Omnpenenenne. Kimouom moacranosku K
st Zyn Has3bIBaeTCsA  IOCIIEN0BATEbHOCTh
AIIEMEHTOB CUMMETPUYCCKON TPyl Zm:

K=(Po,P1s-+sPretse-), Pl SYM(Z,r), OEN<¥

[MoncranoBka, ompezensieMas KIHOUYOM
K, siBisiercst kpunrorpaduyeckuM mpeodpaso-
BaHHWEM [, IPH TIOMOIIM KOTOPOT'O OCYIIIECT-
BJISIETCS TIPEOOpa3oBaHue N-rpaMMbl HCXOIHO-
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NHO®OPMAINMOHHBIE TEXHOJIOTUH 1 KOMIIBIOTEPHOE MOJIEJIMPOBAHUE

ro tekcra (Xo ,X1 ,..,Xn1) B NFrpammy mmmdpo-
BaHHOTO TeKCTA (Yo ,Y1 yee Y1)

yi=p(x), OEi<n

rae N — mpoussoibHoe (N=1,2,..). Ty Ha-
3bIBACTCSI MOHOaJ()aBUTHOW IOJACTAHOBKOM,
eclIM P HEM3MEHHO mpH jobom i, i=0,1,..., B
MPOTUBHOM CjIy4ae Tk Ha3bIBA€TCS MHOIOa-
(haBUTHOM TIOJICTAHOBKOM.

[Mpumeuanue. K naubomnee cymiecTBeH-
HBIM OCOOEHHOCTSIM ITOACTAHOBKH [k OTHO-
CATCS CISMYyOIINE:

1. Ucxomublii TekcT mmdpyercst To-
cumBonbHO. [ndpoanus N-rpammer (Xo ,X1
e Xn1) U ee mpedurca (Xo ,X1 ,..,Xs1) CBA3AHBI
COOTHOIIECHHUIMHU

Tk(XO 1Xl 1--1Xn-1):(y0 1y1 1---1yn-1)
Tk(XO 1Xl 1--1XS-1):(y0 1yl 1---1y5-1)

BykBa mmdpoBaHHOTO TEKCTa Y SBIS-
ercst pyHKIMEH TONBKO i-ii KOMIIOHEHTHI KITHO-
4a ) U i-if OyKBbI HCXOIHOIO TEKCTA X;.
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VJIK 004

INFORMATIZATION ASA PRIORITY DIRECTION MODERNIZATION OF
EDUCATION IN CONDITIONS OF INFORMATION SOCIETY
Makarenko L.

Modern education reflects specific fea-
tures of a modern type of social development.
It is no accident XXI century is called the cen-
tury of education. This is due to the deploy-
ment of the information revolution, where
knowledge, information, intellect not only ac-
tualize their status in the system of social life,
but appear as its main driving force [8, 3],
which began to be realized discrepancy of
modern education system needs an informa-
tion society, the acceleration of life, character-
ized by the growth of information flows, rapid
technological improvement that is the need to
consider issues of information systems educa-
tion.

The concept of informatization of the
education sector more fully reflected in regu-
latory documents, where on the basis of in-
formation technology presents the basic idea
of solving a number of problems of national
education sector of Ukraine, as well as a sys-
tem of interrelated goals, directions, methods
and tools of information education and in
other regulations (in Ukraine over the past
decade has changed several concepts of in-
formation education, but they are not made to
reform the education of integral structural
changes, and were largely fragmentary charac-
ter, athough they were aimed at catching up
Ukraine from Western developed countries in
the information society).

Analysis of different concepts of educa-
tion informatization [3; 9; 12; 14; 15; 19]
made it possible to identify it main areas:

1) changing the basis of education on
the basis of information technology (financial,
educational, informational) and the establish-
ment of service centers of service;

2) changing the objectives and content
of education caused by the formation of fun-
damental science general education courses at
all levels of education, the need for the forma-
tion of information culture of students in the
information society;

3) improving the efficiency, accessibil-
ity and quality of education - to achieve a new
level of education by integrating information

technology in education, development and
training;

4) training and retraining of teachers
and administrative staff to implement educa-
tional information and educational activities
on the basis of the information;

5) intensification of research and scien-
tific and methodological activities in educa-
tional institutions;

6) use of information technology in the
management of educational institutions at dif-
ferent levels, until the entire education system
asawhole

7) establishing a single comprehensive
gpace Ukraine and integration of the national
system of education in the global information
infrastructure, education and European com-
munity;

8) improving the legal framework of
scientific and educational and training activi-
ties on the basis of information technology;

9) clarification of content of educational
programs, models and methods;

10) development industry of educational
sarvices,

11) ensuring quality control of informa-
tion and educational technologies,

12) ensuring information security a uni-
fied educational of information environment.

Different aspectsin thefield of informa-
tion education developed in the scientific
works V.P. Andrushchenka, S.A. Beshenkova,
V.Yu. Bykova, B.S. Hershunskoho, M. I
Zhaldaka, Yu.O. Zhuka, A.P. Yershova, O.P.
Kyvliuk, L.L. Makarenko, N.V. Morze, V.V.
Laptieva, M.P. Lapchyka, Yu.l. Mashbytsia,
0.S. Padalky, YeS. Polat, Yu.S. Ramskoho,
I.V. Robeta, 0.0. Romanovskoho, O.M.
Spirina, S.M. Yashanova and others. Based on
the of work of these researchers will analyze
the specific of the target, semantic and proces-
sual components of education in a state of in-
formatization.

Dealing with the of informatization of
education directed at changing educational
practices that is caused by the processes of
information, changing the purposes and con-
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tent of education and suggests some direc-
tions, the importance of which is enhanced
through the development of information soci-
ety.

The first direction is determined by the
trend of expansion of the use of information
technologies, that is norm in all spheres of
human activity that causes the formation of
disciplines that provide training for studentsin
computer science and information technol ogy
- the formation of their halistic information
culture.

The second direction associated with
the philosophical reinterpretation of the role of
information in the development of nature and
society, increasing understanding of general
importance system-information, evolutionary
synergistic approaches as fundamental meth-
ods of scientific knowledge. Informatics is
transformed from a purdy technical discipline
of methods and means of processing informa-
tion by computer on the fundamental science
of information and information processes not
only in technical systems, but also in nature
and society that assumes humanitarian atti-
tudes to science, defining it as met subject in
educational content.

The third direction caused the integra-
tion of information technology in education as
a new instrument of information and peda-
gogical activity that provides the feasibility of
an interdisciplinary approach to education, the
convergence of science and humanitarian
knowledge of education, fundamentalization
and restoration of itsintegrity.

The fourth direction caused with deep
influence on goal and content of education of
information society that lead to the increasing
change of image of human life - necessary to
develop qualitatively new model of training
members of the Information Society, for
which ability to human communication, active
mastery of the scientific world, fast and flexi-
ble change of their functions in work, toler-
ance, responsible civil position and devel oped
planetary consciousness become dominants of
life

Thus, the definition of goals and content
of education needs to find the optimal combi-
nation of traditional approaches that has al-
ready evolved, and the introduction of new
information components aimed at formation of
experience of life personality on the basis of

information that leads to demand of the indi-
vidual in the information society.

Informatization of education constitutes
a change in its processual component. In spite
of certain conceptual differences on some mat-
ters in the field of information education re-
searchers [3; 15] unanimous in that the inte-
gration of information technology into the
learning process will contribute to individuali-
zation, differentiation, intensification of edu-
cation and as a result — its optimization and
improvement.

The potential of information technology
as indispensable support of the student's per-
sonality, his capacity for alternative thinking
and to develop skills formation strategy for
solving as educational and practical problem
predict the results of the implementation of
decisions based on modeling objects studied,
phenomena, processes, correlation bonds be-
tween them.

Application of information and commu-
nication technologies while learning the basics
of science increases the effectiveness of the
learning process in terms of mastering the
ability to self-representation and obtaining
knowledge, mastery of general methods of
learning and learning strategies, self-selection
mode of learning activities, organizational
forms and methods [15; 18; 19]. Information
and communication technologies in the learn-
ing process alow the teacher to divert aid
mainly to address the students credtive, re-
search and problem tasks.

The possibilities of integration of in-
formation technology in education allow us to
new quality of information and educational
activities, which manifests itsdf in didactic
and psychological and educational opportuni-
ties[7; 9; 11; 13; 14; 15; 20, etc.].

Improving the organizational conditions
of the educational process:

— increase of learning efficiency
through the introduction of new mechanisms
of visibility, interactive learning process,

— use of varied sources of educational
information;

— compaction of educational informa-
tion due to the possibility its folding and de-
ployment in time and space (hypertext);

— optimization of pace of work of stu-
dents: level differentiation, individualization
of learning, the choice of individual educa-
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tional trajectory;

— effective implementation of interdis-
ciplinary connections;

— optimization of information and peda-
gogical activity pedagogue on the basis of in-
formation of the individual functions.

Improving the psychological and peda-
gogical conditions of learning activities:

— creation in student sustainable interest
and positive motivation through a natural in-
terest in modern tools of knowledge - a com-
puter;

— humane attitude to the student and en-
sure its positive the emotional state, lack of
fear at the moment of ignorance;;

— cregtion of favorable conditions for
the formation of the general culture of think-
ing, communication culture, information cul-

ture of student;

— the inclusion mechanism in student
research and creative skills;

— the development of skills of reflec-
tion, sdf, sdlf, etc..

Relying on theoretical researches of
domestic and foreign philosophers and peda-
gogues — V.P. Andrushchenka, H.A. Bor-
dovskoho, B.S. Hershunskoho, O.I. Hurzhiia,
I.A. Kolesnykovoi, K.K. Kolina, O.P. Kyvliuk,
0.0. Kuznigtsova, V.V. Jlaptieva, V.S. Lied-
niova, L.A. Mikeshynoi, A.M. Novikova,
M.Yu. Openkova, V.V. Serikova, V.M. Sy-
monova and others. [1; 2; 4; 5; 6; 10; 11; 17,
20; 22],determine the tendencies of develop-
ment of education in the information society
(see. pic. 1).

The
society:

Education as a way of
development and self-

— a personal paradigm of education;
— culturologic paradigm of education;
— open education;

— informatization of education;

— variation in Education agld others.

essential featuresof education in modemn

identity of personality

!

Cwvercoming one-
dimensional personality,
making its social and

Educaticn in the Information Society

personal proportion

1L

Education as g way
personality socialization, ]

its entry mto the culture

Information culture of
individual personality of teacher

— evolution of IT az

Tendencies of development of education:

— comntirnity of education;

— comrelationof education with the ourrert level of sciences;

— outstnpping education;

— creation of mformational educational envircrment;

— Immmanization, Immmatenzation, fimdamentalization, activity focus on
ICT-bazed of education;

— cultural adwvisability, policulhiralism of education;
— deepaing of ideclogical fimetion of mfonmatics, itz fonmation
asmetasubject, cross-cultural field of knowledge, etc,,

a versatile, nmaltifimctional means of knowledge;

Pic. 1. Education in th

e | nformation Society
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The continuity education - the need and
availability of education not only at the begin-
ning of human life way, but also during the
whole life, due to the rapid growth of knowl-
edge, information flows, improved technolo-
gies in all areas of society and man; provide
organizational and semantic unity, continuity
and interconnection of al parts of the educa-
tion and cooperation and coordinated decisive
task of personality socialization and such that
satisfies her desire for sdf-education, sdf-
devel opment.

Corrdation of education to the current
level of scientific knowledge about the world
and human redlities of modern culture (em-
bedding education in culture, science and pro-
gressive technology).

Strengthening the predictive orientation
of education (ability in its current develop-
ment "predict” and certain outstripping meet
the needs coming generations, the transition
from concept to concept supporting education
of anticipating education).

Creating an information educational en-
vironment, which is based on information and
communication technologies in particular dis-
tance education, which allows to obtain a
quality education at any time, in any place
during al life

Creating a unified information educa-
tional space of Ukraine and its integration into
the global information and education space
(solving problems management of complex
education system that involves multi-activity,
integration and coordination of information
flows and improved speed and management
effectiveness as the individual educational
ingtitutions, and the whole system of national
education generally, becoming of global net-
work of multicultural educational environ-
ment, overcome social inequality at the pursuit
of quality education).

"Openness” of education —the ability to
self-development, which involves a new ap-
proach to setting goals and education out-
comes, of interaction between teacher and pu-
pils to personality student and the teacher,
educational content: First, the choice of a per-
son their individual educational trajectory dur-
ing the whole life by emergence of new
sources of knowledge such as the media, net-
work, etc., and radical change of technologies
for knowledge on the basis of didactic such

important properties of the computer as indi-
vidualization and differentiation of the learn-
ing process while maintaining its integrity;
Second, the changing role of the teacher in
conditions of information, which is the main
competence role of a tutor (assistant consult-
ant navigator) as the world's knowledge and in
the formation of an integrated quality of stu-
dent to be a person; thirdly, the evolution of
education slogans "L earn knowledge" through
"Learning to learn" to true for the information
society "Learn the optimal choice of individ-
ual educational route’ means a student and his
passing, that "navigation in Education”, and
perhaps even more - choice of lifestyle, sdf-
development areas.

Orientation of education on self identity
(reliance on personal knowledge, personal ex-
perience, individual interest, personal and
cregtive work, the development of autonomy
and independence of the individual in open
education, support for displays of self - ag-
grandizement — self-determination, sef -
knowledge, self development, self realization).

Personality orientation of education —
the formation of versatile developed personal-
ity that along with mastery of knowledge and
skills involves the formation of beliefs, world-
view, ideals, aspirations, interests, skills, hab-
its, attention, will, feelings etc. enhance the
effectiveness of student-developing the poten-
tial of using a computer support person-
developing educational technologies - contex-
tual, dialogical, game, communicative and
role-playing, simulation-modeling of learning
that requires learning motivation, mobilization
of cregtive forces of students actualization of
value-semantic aspects own educational ac-
tivities focus on independent decision-making
mechanisms of self-reflection, "self-creation.”

Humanization of Education — shift of
focus to the role and interests of the individual
student and teacher; becoming subject-subject
reations; creation of optimal conditions for
comprehensive personality development in the
new media learning environment.

Humanitarization of education — the
formation of personality own human form of
the environment and of itself, of its own ac-
tivities there, change of emphasis and priori-
ties - refusal from technocracy, as opposed
humanitarization, comparing traditional hu-
manities and natural science disciplines; crea-
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tion of situations for decision-making human-
oriented decisions; interaction subconscious
and conscious, imaginative and conceptual,
universal and unique; implementation of inter-
nal dialogue between the left and right hemi-
spheres of the brain.

Fundamentalization of education — edu-
cation on the true foundation of material, spiri-
tual, theoretical and practical activity; deegpen-
ing of comprehensive theoretical, scientific,
general professional training of students that
alows to them to see the relationship of ob-
jects and phenomena, create a custom com-
plete picture of the world; complementarity, is
complementarity rational-logical and emo-
tional and creative thinking; disclosure of
bases and different sources of knowledge and
experience, study and formation of integral
representations of the fundamental laws of
nature, society and their further developments
well as the nature and purpose of the individ-
ual.

Activity orientation - performance in
education; the ability to create their own popu-
lar day training projects and products based on
information technologies, which are the main
tools for further practical information and pro-
fessional human activities that really acting;
different activity-modeling processes, phe
nomena and abjects; transformation of the fa-
mous slogan "School - a preparation for life"
in the slogan "The school - it is life itself" on
the basis access to any knowledge, ideas, co-
operation not only with the teacher, other stu-
dents, but also with scientists, experts in vari-
ous fields of knowledge etc .; strengthening of
awareness, motivation and personal impor-
tance of education, the demand in the informa-
tion society integration activity.

The priority of creativity in the work —
transfer of functions of the reproductive sys-
tems of information processing, to informa-
tional technologies; widening field of project
activities in education.

The integrity of Education — unity, in-
dissolubility, the relationship of science and
humanities education, the implementation of
interdisciplinary connections within individual
disciplines, formation of a holistic systemic
vision of the world in the context of interdis-
ciplinary dialogue "two cultures® that pro-
motes the formation of integral personality;
providing functional connection humanitariza-

tion, fundamentalization and activity orienta-
tion of education.

The evolution of information technolo-
gies in education as a universal, multifunc-
tional product of knowledge - systemic forma-
tive, synthetic character of information tech-
nology in education that provides effectively
supported its integrity.

Ethical dominant as creating meanings
core of education - conditionality the increas-
ing role of the individual in the information
society; educating people in the spirit of
peace, understanding, tolerance and responsi-
bility, citizen of the world, has the macro
thinking, global ethics, a high degree of re-
sponsibility for the fate of their country and
humanity as a whole; finding correct combina-
tion of individual freedom, responsibility and
sdf-restraint as the basic regulators of their
own activities; formation of socially responsi-
ble, critical thinking person with clear values.

Cultural conformity of education —the
harmony of coexistence of man, society and
nature; education as part of human civilization
and at the same time component and mirror of
the cultural traditions of their country; re-
flected in the specific education modernization
field of culture in the information society, due
to information display features traditional cul-
tures (virtualization communication, multicul-
turalism); the emergence of new cultures (cul-
ture screen, network, electronic media, etc.);
cultural shift into the epicenter of modern edu-
cation; growth of importance culture in the
succession of generations and individual de-
velopment.

Policulturalof education —adequacy of
cultural and ethnic diversity of humanity; edu-
cation in human tolerance for other cultures
and value systems; production its social and
persona integrity and compliance, overcom-
ing one-dimensionality rights; cultural compe-
tence of the individual associated with facili-
tating access to cultural values of other nations
and peoples in networking; the transformation
of monologue into dialogue and palylogue etc.

Ecologization, natural conformity of
education - education focus to understanding
the purpose and nature conservation, Noo-
sphere development of society, preserving the
planet's biosphere and human survival as a
species, noospheric formation of personality,
able to solve global problems; awareness of
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ways to ensure the survival of civilization and
conservation of human nature while creating
artificial intelligence; practical attraction the
individual to environmental and natural con-
formity activities.

In this way, education in the informa-
tion society as a atranglator of cultureis a pri-
ority value. A specificity of the modern world,
especially his knowledge and development
determine requirements for the following per-
son as the awareness of the redlities and char-
acteristics of modern civilization; new value
orientations;, understanding of the value of
knowledge for self-redlization in the modern
world; enrichment of thinking through the de-
velopment of modern methods of scientific
knowledge;, knowledge as the world and cul-
ture in the integrity and unity; creative, inno-
vative nature of business; understanding of the
purpose and a special place in human culture;
personal self-actualization in culture and life;
combination of sustainable outlook, social and
ethical beliefs with high psychological maobil-
ity, flexibility, adaptability and so on.

Since the progress in the information
society is largely determined by personal fac-
tors, it is the value of the individual must be
the starting point of organization of modern
education. Increases the importance of culture
— it moves into the epicenter of modern life,
which naturally affects the modern education,
the objective requirement of time - moderniza-
tion of education —due to the need corrdation
of the current level of knowledge about the
world and man, the requirements of the mod-
ern educated person, realities of modern world
and cultural in the information society.
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THE COMPETENCE APPROACH IN THE SYSTEM OF INFORMATION AND
TECHNOLOGY PREPARATION THE FUTURE TEACHERS OF
TECHNOLOGIES
Marhitych M.Y .

The dynamism of modern social and
economic life, the growing requirements to the
future teachers of technologies stipulates the
change of priorities in the organization of edu-
cational process, it's orientation on personal
and professional growth of graduate, on pro-
viding the conditions of terms for opening his
potential and continuous the forming and im-
provement the information competence [2].
The modernization of Ukrainian educational
system provides the decision of problems that
relates with informatization and individualiza-
tion of educational process at the level of gen-
eral and higher education.

The analysis of archetypes and mecha
nisms of studies suggests to select in arole of
systemic formative factor of model the system
of information and technology preparation the
relation “the activity of members the peda-
gogical collective — the activity of student”.

The variety of these relations makes the con-
tent of studies. In the studies beyond the indi-
vidual trajectory of information and technol-
ogy preparation the acting of teacher on a stu-
dent and the student on a teacher mixed up. In
the different components the modd "the acting
of teacher on a student” is defining or correc-
tive (it is the ties of the system). The same
thing from the side of students action on a
teacher. Herewith the significance of reverse
adaptive action is very great. Such action en-
ables to forecast and to correct subsequent
activity of pedagogical collective and of stu-
dent.

So, the model of system of information
and technology preparation the future teachers
of technologies able to adaptation, because it
is the subsystem of the educational system that
carries developing, training and educational
functions and has a core as a methodical sys-
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tem of information and technology prepara-
tion. [3] First of all it means that a model can
be adapted to different conditions and to de-
velop, because dynamic systems evolves to-
ward complication and formation the substruc-
tures in the structure of the systems [1].

On the basis of the results of research
was create the conception of development the
system of information and technology prepara-
tion the future teachers of technologies in the
conditions of competence approach. The main
position of it relates with:

— development the mechanisms of stud-
ies and its simple models — the archetypes,

— perfection the methodology and strat-
egy of structuring and selection of content,
methods, organizational forms and facilities of
studies, which match the task of information
and technology preparation the future teacher
of technologies. He has a complex of profes-
sionally important information and technology
competence, which are necessary for effective
professional activity in the conditions of in-
formation society;

— creation and use the methodical sys-
tems of information and technology prepara-
tion, which orients on the development of in-
formation and technology potential of student,
on the forming of his information and technol-
ogy competence;

— development the diagnosing methods
of control and estimation the level of informa-
tion and technology competence the future
specialist.

We will focus more on the description
of every indicated directions of conception
and will show the possible ways of its realiza-
tion.

Toward the first direction the mastering
of archetypes simplifies the understanding of
fleeting processes and changes which take a
place in information society. Basic sense of
construction the adaptive archetypes and
mechanisms of studies is to define and to dis-
tribute the order of procedures. It provides
motion of an educational process with the
achievement the maximal sequence of imple-
mentation the operations. The use of it will
allow to increase the effective in the decision
of administrative and educational tasks and
feedback with guidance, to improve awareness
of leaders for the increase the validity of deci-
sions which accepts, to provide achievement

the necessary level of information and tech-
nology preparation the future teachers of tech-
nologies.

The realization of second direction
should be carried on the basis of competence
approach [9]. The process of forming the in-
formation and technology competence should
based on the model of information and tech-
nology competence the future teacher of tech-
nologies. It was develop with the considera-
tion the internal differentiation, which presents
the interconnected complex of different types
of competence and competence by the direc-
tions which determine the type of preparation
the future teachers of technologies. In the
model should be submitted not some profes-
sional functions but full content of activity of
specialist, the system of professional tasks that
was resolve by him. Exactly the competence
approach allows to develop the system of in-
formation and technology preparation by the
correction the content of studies.

The third direction directly relates with
informatization the system of education, with
perfection of level structure of preparation the
future teachers of technologies, development
of continuous education [11]. All of it forces
to find effective mechanisms, which provides
the opening the potential of student, the neces-
sary level of information and technology com-
petence achievement by them. In such a role
should act the mechanisms on the basis of
forming the individual trajectories of informa-
tion and technology preparation, which are
realizes on the base of module and controlles
from distance studies. The receipt high quality
new results in information and technology
preparation provide [10]:

— at first, by individualization, which
appears in ability of students independently
manages educational activity and finds for
themselves the optimum variants of mastering
the knowledge, abilities and skills;

— secondly, by possibilities of informa-
tion technologies which are considering from
two positions: (1) due to the use of new infor-
mation technologies as facilities of studies
achieves the radical increase of efficiency and
quality of information and technology prepara-
tion the specialist with the new type of thought
which answers the requirements of informa-
tive society; (2) the high level of domain the
modern information technologies becomes a
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general universal index which characterizes
the information and technology competence.

The fourth direction relates with the de-
velopment of new requirements to quality of
information and technology preparation, the
description of aims and results of education in
logic of competence approach, which exposes
the necessity of perfection the system of diag-
nostics the educational achievements [8]. Di-
agnostics of information and technology com-
petence should:

— be the component of model the system
of information and technology preparation;

— base on the moddl of information and
technology competence;

— examine from positions of level ap-
proach. It allows to base on certain level of
mastering by knowledge and abilities, which
are the components of information and tech-
nology competence, to pick up and use ade-
guate methods of diagnostics, which directs on
the objective evaluation of quality the infor-
mation and technology preparation;

— develop with consideration the fea-
tures of planning in a traditional educational
process means of informatization on the basis
of the module going to organization of struc-
ture the content of information and technology
preparation;

— give possibility of receipt the complex
quantitative estimations of results the informa-
tion and technology preparation.

This conception is the theoretical and
methodological foundation of necessity the
development of the existent traditional system
of information and technology preparation the
future teachers of technologies.

A thesis that the methodical system of
information and technology preparation is a
model kernel, resulted to the necessity of con-
sideration the followings components of the
model: the raising the aims of information and
technology preparation, the organization the
structure of content the information and tech-
nology preparation and creation the environ-
ment for development the information and
technology competence by selection the meth-
ods, facilities and forms of studies.

The integral consideration the aims of
information and technology preparation fore-
sees the double focusing: from outside (the
external aims), when the methodical system of
information and technology preparation from

any subject examines from point of its accor-
dance the structure of information and tech-
nology activity; from within (the internal
aims), that determines the attitude of aims the
information and technology preparation to-
ward the other elements of the methodical sys-
tem [6]. In addition, the temporal aspect of
aims the information and technology prepara-
tion determines its “trajectory” and “point”
formulation. The strategic long-term aims of
higher level set the spectrum of possible tra-
jectories, advancement for which understood
as redlization of ultimate goal is forming the
information and technology competence of
future specialist. That's why the “trgjectory”
formulation uses for their description. It can
be set in a quantitative and in high quality kind
that determines general direction of develop-
ment. It specification according to the time
carries out by “point” formulation, on the ba-
sis of the use objective and subjective infor-
mation [5].

The consideration of methodological
bases and analysis of aims the information and
technology preparation enables to draw a con-
clusion that in the methodical systems of in-
formation and technology preparation there is
the complementarily of aims, which condi-
tioned interdisciplinary copulas, which stipu-
lates the crossing of MSIP within the prepara-
tion the future teachers of technologies of one
type. The composition of the methodical sys-
tems of information and technology prepara-
tion within the preparation the future teachers
of technologies of one type builds through
crossing the internal aims of studies. The
character of intercommunications the aims in
the methodical system of information and
technology preparation and its interpretations
can be present schematically.

The complementarily of aims the in-
formation and technology preparation of dif-
ferent directions/specialties of one type ex-
plains that the targeting carries out in the level
of the system of information and technology
preparation (the external, “trajectory” aims)
and in the level of the methodical system of
information and technology preparation and its
interpretations (the internal, “point” aims).
The internal aims the information and tech-
nology preparation of educational module (M)
and educational element (NET) formulates by
a teacher, that also carries out the role of ex-

BectHuk KACY

117



SJIEKTPOHHBIE TEXHOJIOT'M B OBPA30OBAHUU

pert with consideration the educational stan-
dards and qualifying descriptions of external
aims the information and technology prepara-
tion [6].

The teacher is specialist in his own sub-
ject industry and has the content of specific
professional tasks from this subject industry
and considers the real possibilities of educa-
tional process. That's why the direct projec-
tion the aims of studies higher level of hierar-
chy (external) in the purpose of level (internal)
which is subjacent, in general case does not
take a place. There can be different variants of
transformation and projection external aims of
information and technology preparation —
from a direct projection to the complete not
consideration of the declared aims in the inter-
nal aims of information and technology prepa-
ration [4].

Between these two extreme cases also
there can be the most various intermediate
variants the transformations of external “tra-
jectory” in aninternal “point” TSIP (the verti-
cal projection, or projection from above).

Except the projections from above the
internal aims of information and technology
preparation locates on one level of hierarchy
can influence to each other (horizontal projec-
tion). It is explains by the existence of inter-
subject connections. The integrating, complex,
partial aims of interpretations the methodical
systems of information and technology prepa-
ration come forward as concrete internal,
“point” TSIP.

It can mediate through information and
technology experience of teacher in the sub-
ject industry to influence on formulation ex-
ternal aims of information and technology
preparation (the projection from below).

The results got during research allowed
to offer technology of analysis and selection
the aims in logic of competence approach, to
describe the content each of its stages. The
result of the use the offered technology is a
tree of aims the information and technology
preparation, where the achievement of primary
objective, the set level of information and
technology competence provides by redliza-
tion the aims of next levels.

In basis of the first step of decomposi-
tion is the principle of decomposition the ex-
ternal aims of information and technology
preparation after the types of information and

technology activity. Then its decomposition
conducts after the large blocks of internal aims
of information and technology preparation —
the generalized knowledge and abilities to de-
cide professional tasks on the different stages
of information and technology activity. The
external and large blocks the internal aims of
information and technology preparation comes
forward as “trgjectory” aims. The depth of
decomposition the aims sets the condition of
achievement such decomposition which would
enable to link the realization of lower tops of
count with the separate educational modules.
The depth of decomposition the aims of the
educational modules determines informative
and sentinel limits on raising of partial inter-
nal, the “point” aims of information and tech-
nology preparation, which regulates by educa-
tional and calendar plans.

The construction of tree of aims not
only provides a concordance in a quality rela-
tion (for example, its distributing after the lev-
els of forming the information and technol ogy
competence — key, general professional and
special) but also allows to conduct some esti-
mation its importance and meaningfulness [9].

According with the offered technology
provides the external and internal aims of in-
formation and technology preparation the fu-
ture teachers of technologies, the subject in-
dustries in which is activity of indicated spe-
cialist and in which he should show the com-
petence and also stages of activity with point-
ing of concrete professional tasks which de-
cides by him on these stages.

The analysis of works in industry of use
the competence approach in education showed
that planning of the new educational systems
the aims of the studies in this approach formu-
lates:

— as an aggregate of competence which
are more frequent understands as certain types
of activity (V.. Baydenko, V.I. Isaev, I.O.
Zimnyaya, J.G. Tatur and others);

— as an aggregate of competence which
bases on a concept “the professional task” and
ability to decide the professional tasks of dif-
ferent leve, including educational professional
tasks (N.F. Radionova, A.P. Tryapicina, |.S.
Batrakova, G.N. Serikov and others).

According to the looks of N.F. Ra
dionova, A.P. Tryapicina and others, we went
out from understanding of information and
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technology competence integral description,
which determines ability of specialist to de-
cide the problems and typical tasks which
arises up in the real situations of information
and technology activity. That problems should
be decide with the use of knowledge, abilities,
skills, information and technology and vital
experience, values and tendency to compe-
tence (according to V. |. Baydenko) as the
skills which answer methods and technical
receptions relates with the object, that incident
to different subject industries.

The main theoretical and methodologi-
cal provisions which was examined as related
with the competence approach, allowed to de-
velop the model of the information and tech-
nology competence the future teachers of
technologies and fill it with its content on the
example of structure and constituents of in-
formation and technology competence of spe-
cialist speciaization in “Informative tech-
nique’.

As a result of generalization the re-
searches of competence approach formulated
the constructions of indicated the mode,
which served a ground. The main of it are

1. The Information and technology
competence is the aggregate of competencein
different industries of informatics. That's why
necessary to fix information and technology
industries and then the subject industries in
which the specialist works out professional
problems and typical information and technol-
ogy tasks.

2. The competence appearing in a con-
duct and activity of person becomes its per-
sonal qualities, properties, actually the compe-
tence. The general professional (base) a com-
petence should represent the modern under-
standing of basic tasks of information and
technology activity the specialist, and the key
— to show the ways of its decision. The spe-
cialized competence realizes the genera pro-
fessional and key competence in relation to the
specific of information and technology activity
in concrete specialty.

3. For every direction/specialty of
preparation the certain type it is possible to
build the diagram of information and technol-
ogy competence. The scopes of the content
fields of genesis the general professional and
specialized abilities to decide the professional
tasks of different level (or the general profes-

sional and specialized competence) transforms
within of separate specialties. If we imposes
these diagrams on each other, we will get the
general picture of crossing the competence the
future teachers of technologies of different
directions of preparation within the concrete
type (multidimensional model) [7].

With support on conceptual positions of
technology of module studies the questions of
structuring of content of information and tech-
nology preparation the future teachers of tech-
nologies are considering.

During planning of modular construc-
tion of content the information and technology
preparation:

1) determined educational elements and
components of content the studies, its distrib-
uting per the educational modules (under the
educational module we meant the structural
unit of content the studies, selected and didac-
tics treated for achievement the certain level of
knowledge, abilities and skills, that sets pro-
gram of actions. The module is relatively in-
dependent, logically completed component of
studies);

2) built the logical structure of content
the studies (as a count) as complex of the edu-
cational modules and connections between
them. It represents the sequence of study the
modules on the basis of intersubject connec-
tions and enables to choose the individual tra-
jectories of studies;

3) developed the requirements to the
structure and content of the educational mod-
ules which should be taken into account at
their planning and well-proven to practical
realization as educational courses of the con-
trolled from distance studies in the informa-
tively educational environment of the opened
education (these educational courses are inter-
pretations of the methodical system of stud-
ies);

4) by mathematical methods and models
(the cluster analysis, the topology sorting and
the topology sorting is modified) confirmed
the assumption as for structure and constitu-
ents of information and technology compe-
tence and structure of content the studies.

On the basis of multidimensional analy-
sis the methods of studies grounded choice the
complex of methods for the terms of module
studies and terms of realization the mode in
the context of conception the humanism peda-
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gogic, personality oriented approach and con-
structivism. That methods, forms, facilities of
studies can be used in traditional and in con-
trolled from distance studies.
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TEACHER WILLINGNESSTO INFORMATION TECHNOLOGY AND
COMPUTER ACTIVITIESIN THE INFORMATION SOCIETY
Shpylovyi Y.V.

In the twenty-first century, the role of
education grew rapidly. The feature of human
society at the present stage is the transition to
the information society. These requirements
for graduates of knowledge. More than ever
urgent task of training teachers, especially
teachers of technology. In this regard, one of
the major challenges facing the education sys-
tem is to educate the person who has a system
of scientific thinking, information culture and
cregtivity, high morality.

An important task of the university
teachers is the need for their graduates in the
labor market. It is clear that adaptation to con-
stantly changing market conditions, the ability
to not get lost in society is largely contingent
upon the institution of knowledge and skills.

Training in education "technology” is
essentially practical. About 70% of teaching
timeis spent on training and employment [1].

The basis of the education sector
"Technology" is information-educational envi-
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ronment, that is the task of the teacher to cre-
ate information-education teacher training en-
vironment technology to meet the demands
made by the State educational standards and
given the rapid spread of new information
technol ogies.

Even information technologies that
make it possible to create, store, process in-
formation and provide effective ways of giv-
ing feedback, have become an important factor
in the life of society and the way to improve
the efficiency of the social activities [3].

According to R. S Gurevich, the infor-
mation technology achievements for their ap-
plication: developing cregtivity, ability to
communicative action, experimental study
skills; intensification of al levels of the educa-
tional process, improve efficiency and quality;
Implementation of the social order, which
caused the computerization of modern society.

The basis of the professional use of in-
formation technology in preparing future
teachers technology form the following theo-
retical knowledge: with computer technology;
global Internet services and network of social
services Web 2.0 (personal blogs, twiter'y par-
ticipants, notes and annotations, bookmarks
network, electronic note-books, mailing lists,
Wiki, location audio, photo and video files
(Picasso, YouTube, e€tc.), communications
between participants in an exchange of mes-
sages via e-mail, eectronic bulletin boards,
chat, forums, comments, video, etc.); informa-
tional knowledge base and database of com-
munication systems; telecommunication sys-
tems of the institution. But most theoretical
knowledge can not ensure effective implemen-
tation of information technology to informa-
tion processing and use them to perform pro-
fessional tasks.

Thus, in addition to theoretical knowl-
edge, the most effective is to develop practical
skills in using information technology in pre-
paring future teachers of technology, provid-
ing knowledge and skills:

- PC (availability of skills with the op-
erating system, application software, service
programs, etc.) and other devices (printer,
scanner, copier, flatbed, plotters, projectors,
interactive whiteboards, ec.);

- Internet and global service network
and Web 2.0 social services (availability of
skills with personal blogs twitter amy, elec-

tronic notebooks, bookmarks, personal search
engines, tc.;

- Knowledge of technology to connect
to the Internet using a switch, switches, Wifi
technology, etc.);

- LAN institution of higher education
(knowledge technologies to connect and con-
figure the LAN, including personal computer,
computer rooms, network printers, etc., and
the use of e-courses in information systems,
knowledge technologies due to eectronic re-
sources library database data and knowledge
of university, communication technologies).

According to foregoing , in information
and computer technology teacher readily un-
derstood as an integral feature of personality
that characterizes the unity of knowledge,
skills, abilities and skillsto creative use of ICT
in education "technology" which is reflected
in the intellectual, motivational and subject-
areas of personality.

The educational process with the use of
al available to date information materials
need special teacher technology skills. Thus,
teaching students in "technology" should pay
particular attention to the subjects "Informa-
tion", "Information Technology"”, "Computer
Networks and Internet”, "CAD", "Technical
training aids", etc.

Consequently, the use of new informa-
tion technol ogies in teaching future teachers of
technology facilitate the preparation of quali-
fied teachers in specialty "Technology". The
development and expansion of teachers in
computer science and information technology,
the development of existing e-books, com-
puter books problems with discipline, knowl-
edge sharing between students and teachers - a
key condition for solving this problem.

It should be noted that in the prepara-
tion of future teachers of technology should
pay particular attention to the development of
graphic culture. General preparation of engi-
neering graphics, which was the epicenter of
information technology and computerization
of educational process, provides professional
and personal development of many possibili-
ties. Graphic preparation of future teachers of
technology in terms of software for complex
application systems using computer simulation
intensifies the formation kind of professionally
important individual students helps optimize
graphic preparation and improving the quality
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of results.

In our institution as a basic graphics
training students selected licensed complex
SAPR AutoCAD CAD company Autodesk.
The process of creating drawings using com-
puter technology allows students not only to
acquire new knowledge and skills, but also to
test the degree of assimilation of the material
studied.

Any teacher should keep up with the
times, to track technological innovations and
to acquaint them with their students. Students
should be aware of current industry news.
Pretty is not only important for future engi-
neers and designers, but for teachers of tech-
nology. With its high technological training of
future teachers of technology will not only
introduce their students to computer technol-
ogy used in production, but also to touch these
technologies at school or even at home. One
such technology is 3D-printing technology
that allows you to create a short period of
time, not only the prototype of necessary de-
tail, but the most part or several parts, which
enables future teachers of technology see the
whole process from design to manufacture the
product.

Changes in production technologies ne-
cessitate the formation of future teachers of
technology specific knowledge, skills, quali-
ties and abilities, providing their professional
mobility and competitiveness. To develop
these qualities required high level of develop-
ment of human cognitive activity that is rather
difficult to do without the use of modern in-
formation technology - IT.

The rapid development of technology
and technology over the past decade require
modern human knowledge in many fields of
science, use of technology and IT systems,
communication systems and information proc-
essing. Before young professionals include not
only narrow professional tasks, but requires
knowledge of related areas of science to estab-
lish relationships to practice transforming ac-
tivity.

It is recognized that there is a signifi-
cant gap between the knowledge and skills
that most students receive in high school and
the knowledge and skills necessary to work in
the twentieth century.

That is why in training future teachers
of technology in the graphic preparation nec-

essary to introduce new technologies 3D-
printing. There is no better way to help stu-
dents understand the basics of good design
than creating their own prototype bulk product
or part to evaluate its forms, collecting and
functional fitness. Watching yourself on vir-
tual SAPR CAD drawings on paper and com-
puter 3D-models on the screen, almost impos-
sible to detect the inevitable errors in the de-
sign. 3D-printing technologies allow students
to interact with real 3D-models and have a
strong motivation for further improvement.

Development of 3D-printing technology
is gaining rapid momentum and is likely, 3D
printer will be one of the integral parts of fu-
ture society, embracing with all new indus-
tries.

3D printer invented by Chak Hol in
1983, is a form of additive manufacturing
where 3D object created by the imposition of
consecutive layers of different types of mate-
rials. 3D printers are the most rapid and acces-
sible form of additive manufacturing today.
With 3D printer developers with the ability to
print parts and mechanisms of several materi-
als with different mechanical and physical
properties in a single process overlay. Print is
in pre-designed in CAD-system model.

Although three-dimensional printing
technology is often called magical, actualy
this process requires a tremendous amount of
advance preparation and further processing
required for high-quality printed parts.

At the current market available to a
large humber of competing technologies to
print 3D-moded. Their main differences relate
to phase layers when creating details. Some
technologies use melting or softening of the
work material for the production of layers,
others use liquid material that hardens with
different technologies. The two main tech-
nologies are: laser and inkjet.

Laser:

- Laser printing - UV laser pixel by
pixel lit liquid photopolymers, and they harden
and become strong enough plastic;

- Laser sintering - in this case, the laser
burns in layers of powder aloy plastic outline
future details;

- Lamination - detail creates a large
number of layers of material, which gradually
overlap, glued together.

Inkjet:
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- Hardening of the material during cool-
ing - special nozzle apparatus squeezed by
cooling the heated thermoplastic drop platform
or other working material. Drops instantly
freeze, forming layers with future object;

- Photo polymerization polymer plastic
by ultraviolet radiation — a way similar to the
previous one, but in this case, the plastic hard-
ens under ultraviolet lamp;

- Bonding or sintering powdered mate-
rial - the same as laser sintering, but the pow-
der is pasted with glue, which comes from
special nozzles. In this case, you can recreste
the color detail, using binders in different col-
ors.

Obvioudly, the world of three - dimen-
sional printing will be available quite differ-
ent. We can print any way, customized to suit
your needs, spending as few resources. Artists,
teachers, employees of enterprises will have a
completely new environment for work. Doc-
tors can quickly create organs for transplant
just in the operating room, parents will be able
to replace the broken toys or household items
for several hours[7].

In modern textbooks on labor training
that teachers will use their professional activi-
ties should be provided information about cur-
rent and future technology new materials
(polymers, bioplastmas, composite materials,
etc.), new technologies (use of equipment with
numerical control, 3D printers nanotechnol-
ogy, laser technology, €tc.), hew technologies
in the energy sector (energy-saving technolo-
gies, alternative energy, biofuds, organic solar
cdls, etc), new transport technologies (electric
vehicles, aircraft of new structural materials),
the technology of sustainable development
(containments, recycling, etc.).

Gaps in the sense of modern aids can be
eliminated by using modern information tech-
nology. Information about new technology
materials processing, hew machines, tools and
materials can be found on the Internet and
show students using multimedia.

If theoretical information about the de-
velopment of modern technologies, modern
materials, machines and tools to inform stu-
dents still possible through information tech-
nology, the practical skills form is impossible.
Through education funding for the final prin-
ciple of upgrading the material base of work-
shops, offices schools and departments, which

train teachers labor studies hardly occurs.
They are equipped with equipment that is out
of date both physically and mentally.

The students also, as experience shows,
the interest is modern technology that demand
in the workplace. The modern production
technologies that develop thinking, creative
skills and can realize their designs with the
latest technology are creating technology of
gpatial models of computer and manufacturing
devices and equipment with program man-
agement, playing with his help, as well as 3D-
printers results design. Results of computer
graphic art can be played on the surface using
laser, plasma and other devices. The use of
composite materials expands the range of pos-
sibilities in the implementation of tasks due to
the unique ability to manage product specifi-
cations in arbitrary directions.

The purchase of industrial equipment
with numerical control (CNC), including its
cost, which is comparable to the budget of the
university or area load factor laboratory
classes and research, from obsolescence and
severa less important factors becomes a prob-
lem that is quite difficult to solve. In Europe
and America are centers of digital production
FabLab (network workshops equipped with
machine tools with CNC, tools and office
equipment  (http://fab.cba.mit.edu/), where
each person can create any material object of
its own design. as the "core" of equipment for
these centers was determined following list:

- Device laser cutting / engraving,
which allows for cutting sheet materials
(acrylic glass, plywood, cardboard);

- Rall cutting plotter for flexible materi-

als;

- Digital desktop milling and lathe;

- 3D printers that work on the principle
of FDM and allows models with ABS plastic;

- Digital 3D scanner.

The total cost of this and additional
equipment, supplies, computer equipment and
more than 100 thousand. Dollars [4]. Create a
lab today in Ukraine isimpossible.

The only compromise solution is to
bring together technology and equipment
functionality as well universal computer con-
trolled equipment.

An important aspect of cregtive innova-
tion development is not only the use of mod-
ern equipment, but also its design and manu-
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facture. Today on sale is the entire list of
components needed to manufacture computer-
controlled equipment, including: guides, linear
bearings, screw pair, drives, motors and con-
trol systems or board approval and others.

The quality of education and interest in
the subject increased significantly in a clear
demonstration of the described equipment,
instruments, units of mutual displacement ma-
chine, the process of forming and so on. It is
important to be based on new models of
equipment and modern technology. At the ini-
tial stage of learning equipment, and before
his design for idea of the equipment, the pos-
sibility of reciproca movement of workers
and management features efficiently use vir-
tual equipment. As virtual equipment can be
used Layouts machines built in CAM-
programs. CAM-programs are designed to
prepare the production process of products and
most of them have built-in imaging processing
with the reflection of the movement of the
machine. Opportunities to create a new layout
scheme allows equipment to study and design
stage to explore the parameters of the equip-
ment.

To achieve this goal well suited pro-
gram SprutCAM Russian company "SPRUT-
technology." The main purpose of the program
SprutCAM - generation of control programs
for machining parts on a multi milling, turn-
ing, turning, milling, EDM machines and ma-
chining centers with CNC. Given the full ki-
nematic 3D-models of al equipment units
SprutCAM alows you to create 3D-circuit
machines and all its components. The program
allows pre-processing of the virtual kinematics
and control 100% certainty, clearly difficult to
program a multi equipment. The program in-
corporates more than 45 different types of
schemes machines. Software Company "Octo-
pus Technologies' has been successfully ap-
plied to training in leading universities in
Ukraine, Russia, of Denmark, Germany, UK,
USA and Japan [5].

With possible to implement any equip-
ment kinematic scheme, which allows to re-
produce the existing equipment, and conduct
pilot testing of the developed kinematic
schemes and research equipment. This pro-
gram generates a control program for the ma-
chines of the different configurations, and in-
tended move tool does not require further

modifications to take account of any features
of the machine. If the machine is one of the
classic circuits, and there is no need to con-
sider the reciprocal movement of nodes of the
machine, the tool path calculation is per-
formed for the corresponding abstract machine
circuits without a detailed description of the
components and their relative position [5].

In the development of programs gener-
ated by the team not only for basic controlled
axes, but for more, such as chuck, pallets, lu-
nette, Tailstock, brake rotary axisand so on. In
the kinematic scheme of the machine may in-
clude adjustment with manual or program con-
trol.

Program SprutCAM in the learning
process can be seen as a kind of technological
simulator that demonstrates the process and
outcome of treatment. Easy to learn and visu-
alization of the results caused additional inter-
est in students to the development of technol-
ogy.

Training models of products that is
made in CAD-applications, such as
COMPAS-3D, AutoCAD and the educational
process. Complexes programs alow design
and manufacturing of high complexity, dem-
onstrating the possibilities and interaction
software.

Designed equipment allows for all up-
coming technological operations: milling,
turning, engraving, cutting, use 3D printer
manufacturing composite materials. You can
place your scanner. The stiffness of the ma-
chine allows you to process soft materials,
wood, plastic, aluminum aloys, etc.. When
milling can perform processing work pieces
with different levels of their location on multi-
table.

Later adjustments can be made in
teacher training plans technological education,
which would include training design and work
to set up the equipment, making it possible to
increase the quality of training in the area of
innovation.
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BJINSTHUE UKT HA AKTUBU3AIIUIO YYEBHO-IIO3HABATEJBHOM
AEATEJBHOCTHU CTYAEHTOB HA YPOKAX UCTOPUU
MakapumoB b.M.

[IporpaMMHBIE JTOKYMEHTHI 00 OCHOB-
HBIX HaIpaBJICHUIX MOJEPHU3AIMH 00pa3oBa-
HUS TIOCTIETHHX JIeT aKIEHTUPYIOT Hallle BHH-
MaHHE Ha TOM, 4TO 00y4YeHHE B IIKOJIC JTOJIK-
HO CIOCOOCTBOBATH MPOIIECCAM COIHAITU3AIIH
JTUYHOCTH, (yHIaMeHTaimM3anuu  obpa3oBa-
HUsl, o0ecreueHrsi BO3SMOKHOCTH MTPOIONIKATh
oOyueHue (B paMKax HEMPEPhIBHOIO OTKPBITO-
ro U JUCTaHIIMOHHOTO 00pa30BaHMUs), TOArO-
TOBKE BBICOKOOOPa30BaHHBIX JIIOJCH M BBICO-
KOKBIM(DUIIUPOBAHHBIX CHEIUAIHUCTOB, CIIO-
COOHBIX K TpohecCHOHATLHOMY POCTY U TIpO-
(eccnoHANBHOW MOOWJIBHOCTH B YCIIOBHSX
nHpopMaTH3aMK O0IIEeCTBA M Pa3BUTHSA HO-
BBIX HAYKOEMKHX TeXHOJorui [1].

locynmapcTBeHHbIii  00pa30BaTEIbHBIHN
CTaHJAPT BBIICISCT HCTOPHIO KaK BEPTHKAIIb,
CTep)KEHb TyMaHUTApHBIX, OOIIECTBOBEIIC-
CKMX KypcoB. Mcropus oOecrieunBaeT Bceit
CHCTEME IIKOJILHOTO O0pa3oBaHUs, B TOM
qrciae — TpeAMEeTaM eCTECTBEHHOHAYYHOTO,
ACTETHYECKOTO, TEXHOJIOTHYECKOTO IHUKIIOB
HEOOXOJMMBI TYMaHUTApPHBIA W HCTOpHUYE-
CKHI acCIeKThl, MO3BOJISIET PACKPHITh CBS3b
pasHbIX oOnacTell 3HAHWHA C YEIOBEKOM, HX
3Ha4YeHUE ISl JIMYHOCTH M OOIlecTBa B JIMHA-
MHKE U B3aUMOJEHUCTBHH. M3yueHue ucropuu
dbopMHpyeT y yYalIuXcsi METOHOJIOTHYCCKUE
3HaHWS, BaXKHBIC ISl M3YYCHUS JAPYTUX JUC-
[UIUTAH, UCTOPHYECKOE 3HAHHE, JalieKO BBI-
XOJIsIIIee 32 paMKH OJJHOMMEHHOT'O MperMera,
T.€. 00 HCTOPHUHU B HIUPOKOM CMEICTIE.

Heo0xoauMocTh MEKIpPEIMETHBIX CBSI-
3eil 3aKirovaeTrcsd B CaMOll MpUpPOJIE MbIILIE-

HUS, JUKTyeTcss OOBEKTHBHBIMH 3aKOHAMH
BBICILIE HEpPBHOW JIE€ATEIbHOCTH, 3aKOHAMH
ncuxoiorud u Quzuonorun. CTpemieHue K
CO3JJAHMIO Y HIKOJIFHUKOB IIEIOCTHOW CHCTe-
MBI TIPEJICTABICHUN O PEabHOCTU TMOOYKIaeT
YUUTENS pPean30BbIBATh HA YPOKaX pa3iHy-
HbIE TPUEMBI, ()OPMBI U METOJBI, OCHOBaHHBIC
Ha €CTECTBEHHOU B3aWMOCBS3H MUPA.

O6pazoBatenbHblit CTaHIAPT CpEAHEro
(momHOrO) O06IIEro 06pa3oBaHMs IPOBO3IIIA-
IIaeT OJHOW M3 IENEBhIX YCTAHOBOK CIEIYIO-
niee: pa3BUTHE Y MIKOJILHUKOB HCTOPHYECKOTO
MBILUICHUS, T.€. CIOCOOHOCTH PaccMaTpHBaTh
COOBITHS U SIBIICHUSI C TOYKU 3PEHHS UX HCTO-
pHUYECKOl OOYCIIOBIIGHHOCTH, COIOCTaBIISTh
pa3iuYHbIe BEPCHHM OIIEHKH HMCTOPHYECKUX
COOBITHI M JTUYHOCTEH, OMpeNensiTh W apry-
MEHTHUPOBAHO TPEJICTABIATH COOCTBEHHOE OT-
HOIICHUE K JTUCKYCCHOHHBIM Ipo0ieMaM Hc-
TOPHH.

XapakTepHOH O0COOCHHOCTBIO CHCTEMBI
00pa3oBaHUs SBJSIETCS TO, YTO OHA BBICTYIIA-
€T, C OJJHOM CTOPOHBI, B Ka4eCTBE IOJIH30Ba-
Tensl, a ¢ Jpyrod — cozaarens HHPOpMaIHOoH-
HO-KOMMYHHMKAllMOHHBIX TexHosoruil. Ilpu
YCIIOBUM CHUCTEMATHUYECKOTO HCIIONb30BAHHMS
WH(POPMAITMOHHBIX TEXHONOTUH B y4eOHOM
mporecce B COYETAHHU C TPAJAUIMOHHBIMH
METO/IaMH  O0YYEeHUS] MOXHO 3HAYUTEIBHO
MOBBICUTH () ()EKTHBHOCTH O0Y4EHUS.

MopnepHauzanus o0pa3oBaHUs TpeOdyer,
4yTo0Bl yMeHUe paboraTh ¢ WHPOpPMALIUEH OT-
HOCWJIOCh K OOlIey4eOHbIM YMEHUSIM, YTO
MPHUBOJUT K YIIYOJNICHHIO U CHCTEMAaTH3AIHH
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3HaHWI ydJaluxcs, TOSBICHUIO HOBBIX acco-
[IUATUBHBIX CBI3EH.

Bxitouenne UKT B y4eOHBII mporiece
MO3BOJISIET YYWTENIO OPraHW30BaTh pa3HbIC
¢dopMbl  y4eOHO-TIO3HABATENHHON JAeATENbHO-
CTH Ha ypOKax UCTOPUH H C/ICNIaTh AKTUBHOU U
TeNIeHANPaBICHHOW CaMOCTOSITEIbHYIO paboTy
yaanmmxcsa. UKT moxHO paccMmaTpuBaTh Kak
Cpe/ICTBO JocTyna K ydebHol wmHbopmanmy,
obecrednBatoliee BO3MOXHOCTH TIOMCKa, cOo-
pa u paboTBl ¢ UCTOYHUKOM, B TOM HYHCIC B
ceru MHTEpHET, a TaKKe CPENICTBO IOCTABKH U
XpaHeHus1 HHHOpMaIIHH.

Ucnonw3oBanue UKT B yueOHOM mpo-
1ecce Mo3BOJISIET TIOBBICUTH KAa4eCTBO y4eOHO-
ro MaTepwaia M YCHWJINTh 00pa3oBaTelbHbIC
3¢ deKThl, OCKONBbKY JaeT YYUTEIIO JOIMOJ-
HUTEIBHBIC BO3MOXHOCTH JUISI TOCTPOCHUS
WHAMBUAYaIBHBIX 00pa30BaTElbHBIX TPAEKTO-
puit yuamuxcs. UKT nmo3Bonsier peann3oBathb
g depeHUPOBaHHBINA TOAXO K yJaIuMcs ¢
pasHbIM ypPOBHEM T'OTOBHOCTHM K OOYUYCHHIO.
WnTepakTuBHBIE 00y4YalolIHe MPOrpaMMbl 110
WCTOpUH, OCHOBaHHBIC HAa THIIEPTEKCTOBOM
CTPYKTYpE H WCIIOIB30BAHHH MYJIbTHMEINA
KypcoB, 3anucanHbix Ha CD-ROM, natot Bo3-
MOXHOCTh ~ OpTaHHM30BaTh OJHOBPEMEHHOE
o0y4eHUe IIKOJIHHHUKOB, OOJIQJaoNMX pas-
JUYHBIMU CTIOCOOHOCTSIMH M BO3MOXKHOCTSIMH,
CO37aTh aJalITHBHYIO CUCTEMY O0Y4eHUSI.

K UKT crnemyer oTHeCTH M BCE BHUIBI
AJIEKTPOHHBIX  00pa30BaTENbHBIX PECYPCOB
(OOP) — nyeKTpOHHBIE YUECOHUKH M yJIeOHBIE
nocoOus, MYJIbTUMEIUAKYPChl, WHTEPAKTHB-
HbIE TpEHaXXephl M JTA0OpaTOPUH, TECTHPYIO-
mue cucreMsl U apyrue. LlenecoobpasHo wuc-
MOJb30BaTh CHCTEMY 3allaHUi, OpPHEHTHPO-
BaHHBIX Ha TPH YPOBHS MO3HABATEIBHOW Jesi-

TEIBHOCTH.  BOCHPOU3BOLIMK,  IMpeodpa-
3YIOIIMH, TBOPYECKO-TIOMCKOBBIA.  BrIOop
YPOBHEH ONpEneNnsieTcsl I03HaBaTElbHBIMU

BO3MOXKHOCTSIMHA YYE€HHKAa M LEIIMH 00yde-
HUSL.

Ha ypokax mcTopuu 3agaHus IOIKHBI
ObITh OPMCHTHPOBAaHHBIE Ha TBOPYECKO-
MOMCKOBBIM YpOBEHb I1O3HABATENbHOW Jesi-
TEIHHOCTH, Ha Pa3BUTHEC Y IIKOJIBHUKOB yMe-
HUA aHAIM3UPOBATh, COMOCTABIATH TEKCTHI
JIOKYMEHTOB, BBICKa3bIBaTh M OOOCHOBBIBATH
COOCTBCHHBIC OIICHKM W CYKIEHHS IO pac-
cMmatpuBaeMoil mpobieme. JlocTHKeHUE ITOTO
HEMBICIUMO 0€3 H3YyYeHHUs JTOKYMEHTOB, HC-
TOPUYECKUX I[MEPBOMCTOYHUKOB, IPOU3BEIEC-

HUI BBIAAIOIIMXCA HMCTOPUKOB. YPOKH HCTO-
pUH, TIOCTPOCHHbIE Ha CaMOCTOSATEIBHOM pa-
Oore yuammxcs ¢ WHPOpPMAIUEH, SBISIOTCS
Oolee yCIEUIHBIMH, €CITH B X OCHOBE JICKHUT
KOHKpETHas IporpamMma JEHCTBUN YUYEHUKA,
BBICTPOGHHAsA B COOTBETCTBUHU C OIpPE/IEIeH-
HOM JTMJAKTUYECKOHN 3a/laueld U CoJepKaHUEM
y4eOHOro MaTepuaya, C Y4eTOM IOATOTOB-
JICHHOCTH YYEHHKa K paboTe ¢ TeKCTaMHu. JTO
MO3BOJISIET YYalllUMCSl BHIPaOOTaTh CBOE COO-
CTBEHHOE OTHOIIEHHE K paccMaTpHUBaeMoil
npobsieMe. YueOHBIM mpoiecc mHpuoOperaer
HCCleIoBaTeNbCcKui Xapakrep. V3mensercs u
(yHKIMOHATBHAS JCITEIBHOCTh YUUTENS: OH
BBICTYIAeT MPEUMYIIECTBEHHO KaK OpTraHu3a-
TOP M KOOPJNHATOP CAMOCTOSTEIBHONW PabOoThI
YYaXcs.

Bosmoxknocts ucnonszoBanus UKT u
VHTEpHET-TEXHOIOTHA HA YPOKAaX UCTOPUM U
BO BHEYpOUHOW paboTe CTUMYyIUpyeT yda-
HIMXCSA U YYHUTENd K MPOEKTHOMY METONy pa-
6ot1bl. [lorckoBo-uccenoBaTenbcKas padora
HIKOJIBHUKOB ¢ ucronb3oBanneM MKT u Un-
TEPHET-TEXHOJOTHIl, JaeT TOIOKUTEIbHYIO
MOTHBALIMIO TIPH H3Y4YEHUH TPEIMETOB BCEX
HIKOJBHBIX ITUKJIOB. ['JTaBHOE NMpEenMyIIecTBO
MPUMEHEHUS] MH(QOPMAIMOHHBIX TEXHOIOTHUH
— 9TO BO3MOXKHOCTh OT 3ay4HWBaHUs yu4eOHOTO
MaTepuaia epeiTH K ero MOHUMaHUIO.

[TonyuusB gocryn B MHTepHeET, HIKOJIA
Tepernuia Ha HOBYIO CTYIIEHb CBOETO Pa3BUTHA.
Bo3moxHoctn Hanuums nocryna B MHTepHeET
JUISl TIpElocTaBIeHs] HH(pOpMAIHK TI0 3a1po-
caMm Tmonb3oBarteneil — OesrpaHuyHbl. M Bee
’Ke, MOYKHO cKa3aTb, 4To WED — 310 He pocTo
nHpOpMaIUs, TaK Kak BHUPTyasbHas WHQOP-
Manysi Bceraa OOHOBISETCS U JIOTOJIHSETCS.
OnHOBpEMEHHO MIKOJIBHUK YUUTCS paboTaTh C
KOMITBIOTEPHBIMU KaTajoramu, OaHKamMH JIaH-
HBIX ¥ IPYTUMHU MPOTPaMMHBIMH CPEACTBAMH,
KapToTekaMu, OuOIMorpaguueckuMu, crpa-
BOYHBIMH M DHIMKJIONECIUYECKUMHU H3TaHUSI-
MHU.

BaxupiM  ycnoBHEM  HCHOJIB30BaHUS
WHQPOPMAITMOHHBIX ~ TEXHOJOTUH  SIBISETCS
ncuxojornyeckas u npodeccHoHanbHast MOjI-
TOTOBKAa yYUTENSA. YUHUTENs, NPUMEHSIOMNE B
ceoeit nestenpHOCTH MKT m UHTepHET Tex-
HOJIOTHH, TIOJYYaloT He TOJIBKO MOIIIHOE Cpe-
CTBO B IOJATOTOBKE METOIUYECKHX MaTepua-
JIOB K ypOKY (BOMPOCOB, TEKCTOB, KOHTPOJIb-
HBIX PaboT), HO U MHCTPYMEHT WHIHBUIYaJb-
HOI paOOTHI C ICTHMH.
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Ucnonp3oBanne HKT mnpoaukToBaHO
HEOOXOJJMMOCTBIO WHIMBHYaJIN3UPOBATh
o0y4eHue, yYUTHIBasi OCOOCHHOCTH Ka)KIOTO
yuamierocs. HecMoTpst Ha To, YTO TepBHYHAS
maddepeHanys MO YPOBHIO TOTOBHOCTH
oCylIecTBIIeTCs npu Habope B IIKOIy, H
KJIACChl (POPMUPYIOTCS W3 yYalllUXCsl ¢ OTHO-
CHUTEIIbHO OJIMHAKOBHIM YPOBHEM T'OTOBHOCTH
K IIKOJBHOMY OOYYEHHIO0, 3TO HE TApaHTHPYET
OJIMHAKOBOT'O MIPOJIBHKEHHUS BCEX YUaIIUXCS B
mpoliecce y4eHus, Tak Kak pa3BUTHE peOeHka
00YCIIOBIIEHO HE CTOJBKO BHEIIHUMH 00CTOSI-
TENBCTBAMH, CKOJBKO €r0 BHYTPEHHUM I10-
ternuaioM. OTcro/la CTAaHOBUTCS HEOOXOJH-
MBIM O00ECIIEUHTh JOCTOHHOE TPOABHIKECHHE
BIIEPE/l CHJIBHBIM YYAIIUMCS W TOIIACPKKY
OTHOCHUTEJIBHO ClIa0bbiM. B nanHOM ciydae wc-
nons3oBanue MKT B ydyeOHOM mpoiiecce pac-
cMaTpHBaeTcsl Kak HoBasi (popma opraHu3anuu
Pa3HOYPOBHEBOr0 OOYUYEHHs, KOTOpas IOBBI-
IIaeT yJaeNnbHBIA BeC caMOCTOSTENbHOH pabo-
TBI YYaIIUXCS.

Cucrema oOyueHHS C UCIIOJB30BAaHHEM
UKT u HnaTepHer — TEXHONOTHUH HMeEeT pAL
MPEUMYIIECTB:

* OHa TMO3BOJISICT YMEHBIIUTH HEMPOU3-
BOJIUTEIBHBIC 3aTPaThl TPyJa YUHUTEINs, KOTO-
pBIH B 3TOM cilydae IpeBpaIacTcsi B TEXHOIO-
ra COBPEMEHHOro YYeOHOro TIpoliecca, Tae
Be/lyllasi pojb OTBOAWTCS HE CTOJIBKO U HE
TOJIBKO O0YyYaromeH JeaTelNbHOCTH Ieaarora,
CKOJIBKO O0YYCHHMIO CAMUX YJaIUXCS;

* JJaeT y4aluMcs MIMPOKHE BO3ZMOXKHO-
CTH CBOOOJIHOTO BEIOOpA COOCTBEHHOW TpacK-
TOPUH YYEeHHUsSl B TMpOIIECCE IIKOIBLHOrO obpa-
3oBanms. OTCIO/Ia H3MEHSIETCS PONIb yJaIlero-
Csl, KOTOpPBIA BMECTO IMACCHBHOTO CITYIIATENS
CTaHOBHTCSl CaMOYIPaBIIEMOH JIMYHOCTHIO,
CIIOCOOHOH HCIONB30BaTh TE€ CPEICTBAa HH-
(dbopmanum, KOTopble eMy TOCTYITHBI,

* mpennonaraer IuddepeHnrnaIbHbIH
MOJXOJl K Yy4YalluMcsl, OCHOBaHHBIH Ha TpH-
3HaHUM TOro (paKTa, 4TO y pa3HbIX YUYCHHUKOB
HpEenpIAYIIUMI ONBIT U YPOBEHb 3HAHUM B OJI-
HOW O0NacTH pas3iIMyHbl, KaXIbId YYEHUK
MPUXOAUT K TMPOIECCY OBJIAJCHUS HOBBIMH
3HaHUSIMH CO CBOMM COOCTBEHHBIM HHTEIUICK-
TyaJbHBIM 0araxomM, KOTOpPBIH W ONpeAeisieT
CTEeHb MOHUMaHHUS UM HOBOTO MaTepuaia u
€ro UWHTEPIPETANIo, T.€. OCYLIECTBISCTCS
MOBOPOT OT OBJAJICHUS BCEMH yYalldMHCS
OJIHOTO M TOrO € Marephayia K OBIaJCHUIO
pa3HBIMH YYaIIUMECS Pa3HOTO MaTepuana;

* TOBBINIAET ONEPATHBHOCTh U OOBEK-
TUBHOCTb KOHTPOJII M OLIEHKH pE3YyJIbTaTOB
o0yueHuUS;

* rapaHTHPYET HENpPEepPHIBHYIO CBS3b B
OTHOIIEHUSX "YyYUTENb — YICHHUK' ,

*  CIocOOCTBYeT WHAWBUIyaIU3aIHH
yueOHOi agestensHOCTH  (aubdepeHmais
Temra oOy4deHHs, TPYIHOCTH Y4eOHBIX 3aja-
HUH H T.11.);

* MTOBBIIIAECT MOTUBAIMIO YUCHUS,

* pa3BHBaeT y ydYalluxcsi NpPOTyKTHB-
HbIe, TBOpYECKHUE (PYHKIUH MBIIUICHUS, WH-
TEJUICKTyallbHbIE CIIOCOOHOCTH, (QOpMUpYET
OTEPAIMOHHBIN CTUIIb MBITIIICHUS.

IIpn ycnoBuM CHCTEMATHYECKOTO MC-
MOJIb30BaHUSI WHPOPMAIIMOHHBIX TEXHOIOTHUH
B y4eOHOM IPOIIECCE B COUECTAHUHU C TPAIUIIH-
OHHBIMU METO/IaMU OOy4YEeHHs MOXKHO 3HA4H-
TENFHO MOBBICUTH (P HEKTHBHOCTH 00YUEHUS.

MynbTuMenMa Kypchl 10 HCTOPHH
UMEIOT PSAJ] MPEHMYIIECTB MO CPaBHEHHIO C
TPaJMIIHOHHBIMH TICYATHBIMU YYCOHUKAMH |
y4eOHBIMH TIOCOOHSIMHU.

1. OHn [arOT BO3MOKHOCTH WHIWBH-
JyaJlu3upoBaTh y4eOHBIN Ipolecc, MPHCIO-
COOMTh €ro K HHAWBHIyaJbHBIM OCOOCHHO-
CTAM y4Yammxcsi. JT0 OCOOCHHO Ba)KHO TPH
pabore ¢ JeThbMHU, UMEIOIMMH Pa3HOYPOBHE-
BYIO ITOJITOTOBKY.

2. I'uneprekcToBasi OpraHU3aHs MYib-
TUMeJa KypCOB TIO3BOJISIET OpPraHHU30BaTh
YUeOHBIH Marepuan C Yy4eTOM pas3iIHYHbIX
CTocO00B y4ueOHOH JesiTeabHOCTH. Momyiib-
Hasi OpraHu3alys MYJbTHMEIUHHBIX KypCOB
OCHOBaHA Ha TMPEACTABICHHH O Pa3IMYHBIX
YPOBHSIX yCBOGHHS Y4eOHOr0 Marepuania
JEThMHU:

1-i ypoBeHb — HJUTIOCTPATHBHO - OIH-
caTelIbHBIN,

2-11 — penpoayKTUBHBIH,

3-it — TBOpuecKuii.

MopnynbHasi OpraHu3anus MyJIbTHMEINA
KypCOB TIO3BOJISIET KOMIIAKTHO TIPEICTABHUTH
OonbIIoil 00beM y4eOHON WHpOpPMAIIUH, YeT-
KO CTPYKTYPHPOBAHHOW W IOCIEAOBATEIHHO
OpraHU30BaHHOM.

3. Ucnonk3oBanue npu CO3JaHAN MYJTb-
TUMeHa Kypca pa3inyHbIX TEXHUYECKHX
BO3MOXKHOCTEH TO3BOJISIET YYECTh WHIUBHILY-
aJbHBIE OCOOEHHOCTU JIETCKOT'O BOCIIPHSTHS.
Kak usBecTHO, OOJbIIas 4acTh MIKOJbHUKOB
UMeeT BU3yalbHOE BOCIIPHATHE B CPABHEHHUH C
ayauadbHBIM. VIMEHHO TOATOMY 3a4acTyro
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MPOCIYIIAHHBI HAa YpOKax MaTepHaJl OCTAET-
Cs HE YCBOGHHBIM. BKiItOueHHE B MyJIbTHME-
JIna Kypc CTaTUYECKOW M JTUHAMHUYECKOH rpa-
(uKH, HIUTIOCTpAIH, KapT JaeT BO3MOKHOCTb
YCUJIMTh BU3yaJIbHOE BOCIIPHATHE U 00JIerdaer
YCBOCHHE Y4eOHOr0 MaTepuara.

4. MynbTuMea Kypchl CIIOCOOCTBYIOT
AKTUBU3AllMK TMO3HABATEIbHOW JCITEIbHOCTH
y4Yaluxcs, TaK KaK OCHOBAaHbI Ha HMHTEPAaK-
TUBHOCTH. lIcmonb30BaHHE 3JIEMEHTOB aHU-
Mallid, KOMIIBIOTEPHOTO KOHCTPYHPOBAHHUS
MO3BOJISICT IIKOJBHUKAM MOJTYYUTh HE TOJIBKO
3HaHWS, HO W TICPBOHAYANIbHbIC y4eOHbIC Ha-
BBIKU TIPU U3YYCHUH HCTOPHUH.

5. BerpoeHHble B MyJIBTUMEARA KYPCHI,
TECTUPYIOIIME MPOrpaMMbl PA3HOTO YPOBHS
YCHJIMBAIOT ~ KOHTPOJIUPYIOUIHE  (PYHKIIHH
y4eOHOro Kypca, O0OJer4aroT IesiTebHOCTh
YUUTENS U CO3IA0T 3PPEKTUBHYIO 00paTHYIO
CBSI3b, HEOOXOMUMYIO JIi TOTO, YTOOBI yya-
IIUECST MOTJIM OBITh YBEPEHBI B IIPABHUIIBHOCTH
CBOET'0 MPOABIKECHUS 110 IMyTH OT HE3HAHUS K
3HaHHIO. Boliee TOro, MrpoBbie KOMIIOHEHTHI,
BKJIFOUCHHBIC B MYJIbTHMEIHA KypC, aKTHBH-
3UPYIOT MO3HABATENbHYIO JEATELHOCTh y4a-
MIUXCA U YCHITMBAIOT YCBOGHUE MaTepHara.

[Ipu pabote ¢ MyJIbTUMEIUHHBIMH Kyp-
caMH CaMOCTOSTEIILHOCTh IIIKOJIbHHUKOB B
MPUOOPETEHNH 3HAaHUM HE JOKHA HOCUTH
MACCHBHBINA XapakTep. B xome takoro oOyde-
HUS ydalluecs: JOJKHBI OBITh BOBJICUCHBI B
AKTUBHYIO TI03HABATEIbHYIO JCSATEIbHOCTD,
NpexXIe BCEro, HaydyuThCs MpUOOpeTaTh H
MPUMEHSATh 3HAHUS, UCKaTh M HAXOIWTh HYX-
HBIC JUI HUX CPEICTBa OOYYCHUS U UCTOYHH-
Kd WHpOpPMaINK, yMETh paboTaTh C 3TOH WH-
(dbopmarueii.

OTOMYy CIOCOOCTBYET OpraHU3yIOIIas
pOJIb y4HTENs, KOTOPBIH ONpenenser OCHOB-
HOC HaIpaBJICHUE WHIWBHUIyadbHOH HWIH
IPYIIIOBOM CaMOCTOSATEIbHOW JESTENbHOCTH
yUalIUXCsl C WCIONB30BAaHHEM MYJIbTUMEHA.
Taxkast nesTenbHOCTh MPEIonaraer, Kak 1 pH
TPaIUIIMOHHOM OOYYCHUH, HCIOIb30BAaHHUE
HOBEHIINX IIeJarorudyeckux TexHoJioruii. B
MEPBYIO 0Yepeilb, pe4b HAET O MIUPOKOM IIPH-
MEHEHUHM METOJ]a MPOEKTOB, O0y4YEeHHUsI B CO-
TPYAHUYECTBE, HUCCIENOBATEILCKUX, MPO-
OJIeMHBIX METOJIOB. Bce oHM momoraror pac-
KPBITh BHYTPEHHHE PE3E€PBbI KAXKJIOTO YUCHH-
Ka U OJHOBPEMEHHO CIIOCOOCTBOBATH (HOpMH-
POBAaHMIO COI[MAIBHBIX KauyeCTB JIMYHOCTH
(ymeHuto paboTaTth B KOJUICKTHUBE, BBIMOIHSSA

pa3MYHbIC COLUANBHBIC POJIM, TIOMOTast JIpyr
JIpyry B COBMECTHOH JEATENbHOCTH, pelias
MOJYaC COBMECTHBIMH YCHIIUSIMH CJIOXKHBIC
Mo3HaBaTeNnbHbIe 3amaun). [Ipumepom Takoi
paboThl MOXKET MOCTYXXHUTh BBHITIOJIHEHHUE y4a-
IIMMUCS IECTHIX M CEBbMBIX KIIACCOB KOJIIEK-
tuBHoro mpoekra “MCTOPUS OTEYEC-
TBA”, B koTOpoM OyayT OOBEIWHEHBI Ipe-
3EHTAIlMM BCEX ydYallluXcsli B THIEpTEKcT. Te-
MBI JUIS CO3J]aHUSI MUHH TIPOCKTOB OBLTH BbI-
OpaHbl TIKONFHUKAMH IO WHTEpecaMm, C HC-
MOJIb30BAHUEM PETHOHAILHOTO KOMIIOHEHTa B
OCBEIICHNH HEKOTOPBIX HCTOPUYECKUX (ak-
TOB ¥ COOBITHH.

OOyyeHre C HCHONB30BaHUEM HWHQOP-
MaIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUH
MPUBOAUT K M3MEHEHHSIM B OpTaHU3aIMH
y4eOHOro mpoiecca — y4eOHO - METOAUYECKO-
ro, TEXHOJIOTHYEeCKOro obecneuenus, Gpopm u
METO/IOB paboThl C YYEHHKaMH, a, CIIelOBa-
TENbHO, K HEOOXOJMMOCTH OIPEENICHUsT CUC-
TEMbI JUJIAKTHYECKUX MPHUHIIUIIOB, OTpakalo-
IMX CHenu(UKy JaHHOTO OOyYEHHS M €ro
peanuzanuio. CerofHs CymEeCTBYET IECATKH
TaKWX TPHUHIUIIOB, MPUYEM B OONBIINHCTBE
CIly4aeB OHHM HE SBISIOTCS HOBBIMH, a IJIUIIb
JIOTIONHAIOT, YTOYHSIOT W KOHKPETH3HPYIOT
MPHUHIUITEI TPAMIIMOHHON JTUJIAKTHKH.

JumakTudeckre CBONCTBA TEXHOIOTHH
MpeCTaBIeHUs y4eOHOW HH(POpPMAaIIUH:

* oToOpakeHHe W Tepenada wHPOpMa-
MU B TEKCTOBOM, TI'pa)UvuecKoM, 3BYKOBOM,
BHJICO, aHUMAIMOHHOM (opmare TOoCpeCT-
BOM 00pa30BaTENbHBIX JIIEKTPOHHBIX pecyp-
COB,;

* BO3MOXHOCTh TIOMCKAa MHTEpECYIOIICH
WHpOPMAIIH;

* BO3MOXKHOCTb 3aKpEIJICHUS MOTy4eH-
HBIX 3HAHUH B YMEHHSIX U OTPabOTKU MPaKTH-
YECKUX HABBIKOB,;

* BO3MOXXHOCTh OIICHUBAHHS IONyYeH-
HBIX 3HaHWI, YMEHHUI U HABBIKOB,

* OpraHu3aIys OOIIEHNs C YIUTEIIEM.

JumakTudeckre CBONCTBA TEXHOIOTHH
nepenavn yu4eOHoH HHPOpMAIIHK:

* IOAITOTOBKA, PElAaKTUPOBaHKE U 00pa-
0oTka y4yeOHOM, y4eOHO-METOIUYECKOM, Ha-
YYHOH MH(OPMAIHH;

* XpaHEHHE U pe3epBHpOBaHUE WHPOP-
MaIWH;

* cucreMaTu3alys HH)opMaIuy;

* pacmpocTpaHeHHe WH(pOpManuu B
pasnuyHoi (opMe ¢ TMOMOIIBI0 HH(DO - KOM-
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MYHUKAIUOHHBIX CPE/ICTB;

* obecrieueHne I0cTyna K HPOPMaIiH.
B03MOXXHOCTh MTOJKITFOUEHHS K JIFOOBIM 3JICK-
TPOHHBIM OaHKaM M 0azaM JaHHBIX y4eOHOTo
Ha3Ha4YeHMs U TONYYeHHUS WHTEpPeCyrolein
WH(pOPMAIIH;

* 3arpy3ka MH(QOpPMAaLUU C Pa3IHYHBIX
HOCHTEIIEH.

Tonbk0 B TBOPYECKON JEATEIBHOCTU
YYEHUK OCO3HAEeT CBOIO 3HAYMMOCTh U MaKCH-
MaJIbHO peain3yeT CBOW JTMYHOCTHBIE CIIOCO0-
HOCTH, HallM4ue COOCTBEHHOW TOYKH 3pEHUS,
W3BECTHYIO CMEIOCTh W HE3aBHUCHMOCTH B
npuHITUH pemeHuit. Beirorckuii JI.C.nucan:
“...KM3Hb paCKpbIBaeTCsi Kak CHCTEeMa TBOp-
YecTBa, MOCTOSHHOIO HANpPSDKEHUS M TPEeoI0-
JICHUs1, TIOCTOSIHHOT'O KOMOMHHUPOBAHHS U CO3-
JaHWs HOBBIX (opM moBeneHus. Takum obpa-
30M, KakJas Halla MbICTb, KaKJI0€ Halle
NIBIDKCHHE M TICPSKUBAHUE SIBIISETCS CTPEM-
JICHHEM K CO3JaHUI0 HOBOW JEHCTBUTEIBHO-
CTH, TIPOPBIBOM BIIEpeN K YEMY-TO HOBOMY..."
[2]. Bocriutanue TBOPUECKO# JTMYHOCTH — OC-
HOBHas 33/1a4a COBPEMEHHOW CHCTEMbI 00pa-
30BaHMs. B TO3HaBaTenbHOW cdepe TBOpUe-
CKHE CIIOCOOHOCTH, WJIH KPeaTHBHOCTb, OIpe-
JETSIFOTCSL B KOHTEKCTE OOMIMX HMHTEIUICKTY-
QJBHBIX CIIOCOOHOCTEH W MPOSIBIISIOTCS B XOJI€
pelieHusl TBOPUECKUX 3a/ad, y4yacTHus B IIpo-
eKTax, KOHKypcax, OJMMITHa/IaX, B OTHOIICHU-
X C OKPY)KaloIIMM MHPOM, B TOBEICHHH Ye-
JIOBEKA W BBICTPAUBAHWU B3aMMOOTHOIIICHHUH H
T.J.

HNudopManinoHHO-KOMMYHUKAIIMOHHEIE
TEXHOJIOTUH, AaKTHBHO UCHONB3YIOIIUECS B
COBPEMEHHOM OOIIeCTBE, OKa3bIBAIOT OIpesie-
JICHHOE BIUSHUE HE TOJIbKO HAa JMYHOCTHBIC
CIIOCOOHOCTH YeNOoBeKa, HO U €ro TICHXOJIOTH-
YecKOe COCTOSIHHME, €ro IMOBEACHHE M MHPO-
BO33pEHHeE.

310 00BICHICTCS TEM, UTO HAIlle MHPO-
BOCIIPHATHE B OCHOBHOM OOYCIIOBJIIEHO W OT-
paHMYEHO TEMHU CPEICTBAMH, KOTOPBIE MBI
WCIIONIb3yeM B pa3HBIX BHUIAaX CBOCH JEATENb-
HocTH. B Xo/1e 00y4eHuns: ICTOpUHN Ha OCHOBE
UKT yueHHMK ¢ TOMOIIBIO HOBBIX CPEACTB OC-
BaWBaeT HOBBIE KaTErOpHH, HAlOIINE HOBBIC
MIPEeJCTaBIIEHUsI O KapTHHE MHpa, YTO BIIO-
ClleICTBUM OyJeT CKa3blBaThCsl B APYTHX, HE
TOJIBKO y4eOHBIX chepax ero AesTeNbHOCTH.

@opMHUpOBaHHME LETOCTHOIO MHPOIIO-
HUMaHHUS U COBPEMEHHOTO HAy4yHOr0 MHPO-
BO33PCHUS, KOTOPBIE JOIDKHBI OBITh OCHOBAHBI

Ha TIPU3HAHHWW EIMHCTBA OCHOBHBIX WH(QOP-
MaIMOHHBIX 3aKOHOB B MPHPOJIE U OOIIECTBE,
a TaKkKe Ha MOHMMAaHHWM BEAyIICH PO WH-
¢dbopMani B SBOJIONHMOHHBIX MpOIECCax M
obecrieueHNH >KU3HENEITEIBbHOCTH TPUPOJI-
HBIX M COIMAJIbHBIX CHCTEM IPUBENO, K CO3-
JMaHUIO IIKOJBHOrO MHTepHET-KIy0a Ieibio
KOTOpOTO CTaJIo:

* MOJrOTOBKA WHTEIUIEKTYILHON 3JIH-
ThI OOIIIECTBA K OCBOCGHHIO HOBOW METOOIIO-
T'MH HAyYHBIX WCCIIEOBaHUI, B OCHOBE KOTO-
poit Oyner nexaTh WHPOPMAIMOHHBIA TOA-
XO0JI, KaK (pyHIaMEeHTaIbHBIA METOJ] TO3HAHUS
MPHUPOJIBI, YeTIOBEKa 1 OOIIeCTBA;

* MOArOTOBKa BBICOKOOOPA30BAHHBIX
Mol M BHICOKOKBATM(HIMPOBAHHBIX CIIe-
IUAIMCTOB, CIIOCOOHBIX K MPO(ecCHOHATBHO-
MY POCTY ¥ TipoecCHOHALHONH MOOHIBHOCTH
B YCIIOBUAX HH(pOpMaTH3allMK OOIIECTBA U
Pa3BUTHS HOBBIX HAYKOEMKHX TEXHOJIOTHH.

[Ipu BBHIIONHEHUH JTOMAIIHETO 3a1aHUs,
TBOPYECKUX paboT, TOMCKOBO - HCCIEIOBa-
TENBCKUX M MPE3CHTAIMOHHBIX MPOCKTOB IO
ucropuu, B HHTepHeT-kiIyO0e MIKOIbHUKA
yuaTcs paboraTh ¢ HHPOPMAIMOHHBIMH KaTa-
JIOTaMH U MEIHOPECypCaMu MIKOJIbI, TOTyYaTh
nHpopmaiuio u3 cetn MHTEpHeT, yuaTcs yka-
3bIBaTh MCTOYHUKHU TONYYCHHOH WMU WHQOP-
MalfiH, TPUOOPETAIOT KYIBTYpy paboThl C
TEKCTOBBIMHU M I'pa)UUECKHMHU JOKYMEHTaAMHU.

Bnaronapst coBmectHoii pabore ¢ yde-
HUKamu B HHTepHET-KiIyOe yuuTens uH)Op-
MaTHKH M YYUTENS] UCTOPUH, HA OCHOBE TOMY-
YeHHOU WH(]OpMaIY, HCIOIb30BAHUH CKaHe-
pa, nudpoBoii GoTo U BUIACOTESXHUKU, KOM-
NBIOTEPHBIX U VHTEpHET — TEXHOJOTHA,
MIKOJILHUKHU TTONYYHIIH BO3MOXKHOCTH O(opM-
JSATh B BHJIE NPE3CHTAIMN, BBIMONHEHHBIX B
PowerPoint pesyasratsl cBoeii paborel. Ha-
MPUMEp, BBHIMOIHEHHBIE TBOPUYECKHE PabOTHI
MO0 WCTOPHH CPETHHX BEKOB IOKAa3alld, YTO
WCTOJIb30BaHKe UH(POPMAIUK MTOYICHHON U3
MYJIbTUMEIUNHBIX SHUUKIONEIUNA, HHTEpaK-
TUBHBIX MYJIBTUMEIUIHBIX KypCOB B codeTa-
HUU C COBPEMEHHOH HH(POBOH M OPrTEXHH-
KO TIpU BBIMOJHEHUH W OPOPMIICHUH HX B
npe3eHTanuu B Power Point BrionHe mo cuiam
YUEHHKaM IIecToro kiacca. Mcrnomb3oBaHue
METOo/Ia TIPOCKTOB BO BHEKIIACCHOHW pabore 1o
uctopun ¢ npumenennem UKT u Unrtepuer —
TEXHOJIOTM TIOBBIIIAET MOTHBAINIO O0yUYCHUS
HCTOpHH.

'maBHBIME HampaBlCHUSMH BHEKJIACC-
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HO# pabOTHI 10 UCTOPHHU SIBIISFOTCS:

* pa3BHTHE WCCIEAOBATEIBCKON Jiesi-
TENFHOCTH YUaIIuXcs,

* 3aKpeIuieHHe W Pa3BUTHE 3HAHUN 00
HCTOPUYECKOM HayKe;

* pa3BUTHE HCTOPUIECKOTO MBIIILICHHS;

* BbIpaOOTKA yMEHHs TOMOJHSITh 3HA-
HUS U3 Pa3HOOOpa3HBIX MCTOYHHKOB WHQOP-
Malluy;

* CBSI3b C PETHOHAIBHBIM KOMITOHEHTOM;

* pacrpocTpaHeHHEe OMbITa TBOPUYECKOM
JIeATEIbHOCTH YUaIlInXcs,

* TpuOOpeTeHHe YYallUMHUCS OIbITa
MyOJIMYHBIX BBICTYIUICHHUH.

TBopueckux pabOTHI, MOUCKOBO - HC-
CIIE/IOBATENbCKUE U MPE3CHTAIIMOHHBIE MPOCK-
ThI BBIOJHSIOTCS YUCHUKAMH KaK WHIHUBUIY-
aJlbHO, TaK U B TBOPYECKUX rpymmax. Pe3yis-
TaT paboThl MPEACTABIACTCS HA YPOKaX UCTO-
pHH, TeMaTHYECKUX KJIACCHBIX YacaX, Ha Ha-
YYHO-TTPAKTHYECKUX KOH(EPEHIHUAX H KOH-
Kypcax B IIKOJE, TOpoJe, Kpae, Ha (eaepaib-
HOM YpOBHE.

Bnaromaps 3T0it paboTe y IMIKOILHUKOB
dbopmupyercss KoMmeTreHImst B cdepe couu-
QIBHOW JIEATENLHOCTH ¥ TPEeMCTBEHHOCTH
MOKOJICHUH: TTOHMMaHUE HEOOXOIMMOCTH 3a-
0OTHI O COXpaHEHWW M TPUYMHOXEHUU oOI1IIe-
CTBEHHBIX HH(OPMAIMOHHBIX PECYpCOB; TO-
TOBHOCTh M CIOCOOHOCTH HECTU JIMYHYIO OT-
BETCTBEHHOCTh 3a JIOCTOBEPHOCTH pacIpo-
cTpaHsieMOd HH(pOpMAIMU; YBOKCHHE TMpaB

VJIK 004.6

JIpYyruxX ¥ yMEHHE OTCTaWBaTh CBOU IpaBa B
BONpocax HH(POpPMAIMOHHONH 0e30I1acHOCTH
JUYHOCTH.

dopmupyercst HOBasi HHpOpMaIMOHHAS
KyJIbTYpa POCCHIICKOTO OOIIECTBa, KOTOPYIO
JIOJDKHA COCTaBIISITh COBOKYITHOCTH Tpodec-
CHOHAIIbHBIX, COUATBHBIX U 3THUYECKUX HOPM
MOBEJICHUSI YeNlOBEKa B HOBOM, BBICOKOABTO-
MaTH3UPOBaHHOH HMH(MOPMAIIMOHHON Ccpejie
oburanus moxneil B XX| Beke.

[Ipu opranuzanuu y4eOHOH U BHEYpOU-
HOW JeATENbHOCTH C NpUMEHEHHeM HH)Op-
MAIMOHHBIX TEXHOJIOTHI Ba)KHO YYHTHIBAThH
canuTapupie mpaBwia W Hopmbl (CaulluH
2.2.2.542-96), KoTOpBIE PETIaMEHTHPYIOT
BO3MOXHOCTH TPHUMEHEHHS KOMIBIOTEPOB B
yu4eOHOM Tpolecce C YYeTOM BO3PACTHBIX
ocoOeHHocTel yuamuxcs. HenpepwiBHas 1m-
TENFHOCTD 3aHSATHH HEMOCPEACTBEHHO C KOM-
MBIOTEPOM HE JOJDKHA TPEBBINIATh — JUIS
yuammxcs: 8-9-x kimaccoB — 25 munyt, 10-11-
X KIJIaCCOB Ha TIEPBOM Yacy Y4YCOHBIX 3aHSTHH
30 munyT, Ha BropoM — 20 MunyT [3].

JIUTEPATYPA

1. Poccuiickuii 00111e00pa3oBaTeIbHBIA TOP-
tan http://school.edu.ru/default.asp

2. Bruirorckuit JI.C. BooOpaxeHnue u TBopue-
CTBO B JIeTCKOM Bo3pacte. — M., 1991. — C.
346.

3. Cannrapusbie [IpaBuna u Hopmer 1996 r,
CanlluH 2.2.2.542— 96.

SJIEKTPOHHBIE YYEBHUKU B ObPA3OBAHUU
Enerynsnnnosa A.E.

BbruncnuTenbHbIe MAIIMHBI TTOSIBHIUCH
CPaBHHUTENBHO HENABHO, B CEPEAMHE MPOIILIO-
ro cronerus. OHM ObITM "CBSITast CBSTHIX'
0c000ii KacThl Jirofieil (MaTeMaTuKOB W TPO-
IPaMMHCTOB), KOTOpbI€ (€MHCTBEHHBIE) MOT-
T MX J0CTaTodHO 3((EKTHBHO MCIONIB30-
BaTh. [loTOM Kpyr mosb3oBaTenell pacimpui-
csl, B TIEPBYIO OYepellb, 32 CUET yUYCHBIX, HC-
MOJIb30BABIIMX  BBIYMCIUTEIbHBIE MAIIUHBI
JUISl IPOBEJICHUST MAIIMHHBIX YKCIIEPHUMEHTOB.
Bcerna mmpokuii kKpyr paboTarommx Ha KOM-
MBIOTEPax CIENUAINCTOB TIBITAJCS HCIIOIb30-
BaTh MX B y4eOHOM mpoiiecce. [IpopbiB ObLI

coBepiiieH akagemukoM A.Il. EpmioBeiM, BBI-
OBUHYBIIUM JO3yHr “lIporpammupoBanue -
BTOpas rpaMoTHOCTH". Kak pa3 k ToMy Bpeme-
HU TIOSIBIJTUCH U TIEPBBIC MTEPCOHAIBHBIE KOM-
MBIOTEPHI, KOTOPbIE MOXKHO OBLIO Pa3MECTUTh
B YUEOHBIX 3aBEICHHSIX.

[epBBIe pOOKHE OMBITHI UCTIONB30BAHHMS
BBIYMCITUTEIBHBIX MAalliH B 00pa3oBaHHHU 3a-
KITIIOYAJIMCh B TOIMBITKaX BOCIPOU3BEICHHS Ha
KOMITBIOTEpaX JIO3MPOBAHHBIX KYCKOB TEKCTa
y4eOHMKA WM CBOAMWIUCH K OOYYCHHIO MPO-
rpammupoBanuio. [lociieHne ronsl BHUMaHHE
ob1ecTBa OyKBallbHO MPUKOBAHO K MCITOIB30-
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BAaHUIO CPEACTB BBIUMUCIUTEIILHOM TEXHUKH,
win (Mo-COBpeMEHHOMY, a Takxke U Oonee
MPaBUIBHO) K HCIOJB30BAHUIO HWH(OPMAIH-
OHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJIOTHH
(UKT) B yuebHOM mporiecce. Bce aTu robl
HaOJIIOIAIOTCSl 3aBBIIICHHBIC OXKUAAHUS OYK-
BaJIbHO y BceX. Pomutenu, memaroru, ydeHH-
KH, CTYACHTBI - BCE XKAyT uyna. OQHH KAYT,
YTO 3HaHMs OyayT camMu COOOH ycBaMBaThCS
0€3 M3IHUIIHKUX XJIONOT ¥ TPyJa, APYrue - 4To
HE HAJ0 FOTOBUTHCS K JICKIIUSIM, CEMUHApaM,
ypOKaM, 4TO WX YYCHHUKH OYyAYyT CaMbIe JIy4-
IIME U T.J. XOTEIOCh Obl, YTOOBI MPOILIECC MH-
(dhopmaTu3anuy 00pa30BaHMs], MCIIOIb30BAHUS
UKT nporekan 6e3 U3NUNIHAX SMONUHN U TIPH-
HOCHUJI JICHCTBHTEIBHO IOJIOKHUTEIBHBIE pe-
3yabTaThl (CEromHs, KCTaTH, HE BCerma od4e-
BUJIHBIC).

HNupopMallnoHHO - KOMMYHHMKAI[MOH-
upie Texnonorun (MT, or anri information
technology, IT) - mupokuit kace AUCIMILIMH
U obnacrell JeaTenbHOCTH, OTHOCSIINXCS K
TEXHOJIOTHUSM CO3[aHMsI, COXPaHEHUs, yIpaB-
JieHWsI 1 00paOOTKM JaHHBIX, B TOM YHCIE C
NPUMEHEHUEM BBIUMUCIUTEILHON TEXHUKU. B
mocjaenHee BpeMs 101 HHGOPMAIMOHHBIMU
TEXHOJIOTUSMHU Yallle BCErO0 IOHUMAIOT KOM-
nbloTepHbIE TexHonoruu. B uvactHoctn, UT
HUMEIOT JIENO C HWCIOJIb30BaHHEM KOMIIBIOTE-
POB M MPOrpaMMHOTO OOecriedeHus Ui CO3-
JaHus, XpaHeHHs!, 00pabOTKU, OrpaHUYCHHUS K
nepenav € u nonyueHuto uHpopmanuu. Cre-
LUAJMCTOB 110 KOMIIBIOTEPHON TEXHHMKE U
NpOrpaMMHUpPOBAaHUIO0 YacTo HasbiBatoT UT-
CTIEHATUCTAMH.

CornacHo oIpeneneHnio, MNPUHATOMY
IOHECKO, UT — 3T0 KOMIUIEKC B3aMMOCBSI-
3aHHBIX HAyYHBIX, TEXHOJOTHYECKHX, HHMKE-
HEPHBIX JWUCHUIUIMH, W3YYarOIIUX METOMIbI
3¢ (exkTHBHOM oOpraHu3aluK Tpyda JIIOJCH,
3aHATBIX 00pabOTKOM M XpaHeHHeM nH(popMa-
LMY, BBIYMCIUTEIbHAS TEXHUKA U METOBI Op-
raHu3alil W B3aMMOJACHCTBUSA C JIIOJBMH M
MPOU3BOACTBEHHBIM ~ 00OpYyIOBaHUEM,  HX
MPaKTUYECKUE TPUJIOKCHHS, a TAK)KE CBA3aH-
HBIE CO BCEM 3THM COLMAJIbHBIC, SKOHOMHYE-
CKHEe W KynbTypHble Tpobmembr. Camu WT
TpeOYIOT CIOXKHOH TOATOTOBKH, OOJIBIINX
MEePBOHAYAJILHBIX 3aTPaT U HAYKOSMKOW TeX-
HUKH. VX BHeIpeHHE MOIKHO HAYMHATHCS C
CO3JJaHMST MaTEeMaTHYECKOro obecredyeHus,
MOJIETUpOBaHus, (QopMuUpoBaHUs HH(pOpMa-
LIUOHHBIX XPAHWIMIL JUISI HPOMEXKYTOUHBIX

JAHHBIX U PELICHUM.

OnuH 13 COBpeMeHHBIX MH(]OB CBsI3aH C
pa3paboOTKONH W WCIONB30BAHUEM DIIEKTPOH-
HbIX y4eOHHKOB (DVY). MMeHHO 3TOil Tembl
XOTEJOCh OBl KOCHYTBCSI B HACTOAIICH CTaThe.
IMoyemy "kocuytbes"? IloromMy uTO Tema
OYeHb Cepbe3Hasl, TpeOyeT WHTEerpanuu 3Ha-
HUH U3 MearoruKu, TICHXOJIOTUH, UH)KEHEPUH
3HaHU#, OQOPMHUTEILCKOIO0 WCKYCCTBa, 3K-
panHoro u 1.1. KoHeyHo, Bce 3TO HEBO3ZMOXKHO
paccMOTpeTh B paMKax OIHOW HeOOJbIIOH
CTaThH.

Kax Tepmun DY 3amenun MHorue Jpy-
T'He CMEHSIOIUE IPYT Apyra TepMHUHBI. MOX-
Ho Has3ath [IIIC (memarormueckue IMpo-
rpamMHbie cpenctBa), IICYH (mporpamMmubie
cpencrtBa yueOHoro HasHauenus), AOC (aB-
TOMATHU3UPOBAHHBIC O0YYAIOIHE CHCTEMbI) H
Ip. B cBs3u ¢ TeM, 4TO OCOOCHHO YCIEUIHBIX
pa3paboToK MaccoBeIXx DY elle Her, MOXKHO
MPEATONIOKHUTh, YTO HA CMEHY 3TOMY TEPMHUHY
MpUAET HOBBIA. B03MOXHO, 4TO 3TO Oymer
yxke nosiuBimiicss MOP (uHbOpMaiMoHHbI#
00pa3oBaTenbHbIil pecypc).

Honsimue snexmponnozo yuebnuxa. Ha
3TOM JTare Ienecoodopa3Ho BEpHYThCS K TO-
HSATHIO 3JICKTPOHHOTO y4eOHWKA, CpPaBHHTH
DY ¢ 00bIYHBIM TEKCTOBBIM yueOHukoM (OV).
Hcnonk3oBaHue KOMITBIOTEPA YIS BOCIIPOM3-
BE/ICHUS Ha DKpaHE MOHUTOpA TEKCTa M I[BET-
HBIX WJUTFOCTPAIUHA, TTOTHOCTBIO KOMTUPYIOIINX
OV, He maer mpaBa MOITY4EHHOMY IPOAYKTY
Ha3bIBaThCs DY, 3TO BCETO JIMIID JIEKTPOHHAS
¢dopma OV, KOTOPYIO 3HAYHTEIBHO TsKENee
ynTaTh Ha dkpaHe. OY MoxeTr mpeacraTh Ie-
pel HaMH M B MUCbMEHHOH (PYKOIHCHO¥)
¢dbopMe ¥ He U3MEHUTH CBOCH CYITHOCTH U B TO
XKe BpeMs OyneT Oosee ynoOeH i YTCHUS 110
CPaBHEHHIO C 3JIEKTPOHHOH (opmoii. TloBTo-
pUM, Helb3s HasbBaTh DY J000H MPOIYKT
00pa3oBaTeLHOIO XapakTepa TONBKO W3-32
TOr'O YTO OH MOXET OBITh HCIONB30BaH HC-
KJIFOUMTENBHO C ITOMOIIBI0 KOMIIBIOTEpa. Boc-
MPOU3BEICHHE WM WCIIOJIb30BAHUE TaKOI0
MPOJIYKTa C MOMOIIBIO CPEACTB HH)OPMATHKH
SIBIISIETCSl HEOOXOIMMBIM, HO HE JIOCTATOYHBIM
ycnosueM. Kcratu, oOpaTtuM BHHMaHHE, 4YTO
BOCIPOM3BEACHHE OOJBIIMNX O0BEMOB TEKCTa
W TIPOCTBIX WJUTIOCTPAIMK BO3MOXKHO C TIOMO-
IIBIO TEJIEBUICHUS - B TENETEKCTE, a YacTHY-
HOE BOCIIPOM3BEJCHHE TEKCTOB, pa3MelleH-
HBIX BO Bcemmpno#t mayruue (y Hac 49acTo
numyT "B WHTepHere") - ¢ MOMOIIBIO MO-
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OUJIBHBIX TeNe()OHOB.

Llenecoobpazno B moHsTHE DY BKIa-
IBIBATH HECKOJIBLKO MHOM CMbBICH. DY Ha3bIBa-
ercsi TPOAYKT 00pa30oBaTEbHOTO XapakTepa,
KOTOPBIi MOXKET OBbITh BOCIpOM3BEICH (MC-
MOJIb30BaH) TOJBKO C MOMOIIBIO CPEACTB HH-
dopmatuku (B TOM YHCIC M KOMIIbIOTEpA),
COOTBETCTBYIOIMN YTBEPKACHHON IPOrpam-
Me 00ydeHHs HITH MPOorpaMMe, pa3padoTaHHOM
aBTOPOM U TPEMJIOKEHHOro Kypca, |
MMEIOMWK MPUHLIUITHAIBHO HOBBIE YEPTHI 110
cpaBHeHuto ¢ OY. K TakoBbIM OOBIYHO OTHO-
CAT CBOMCTBA MYJIbTUMEIUUHOCTH, BUPTYyalb-
HOW peaJlbHOCTH, BBHICOKOI CTEIeHNW WHTEepaK-
THUBHOCTH, HCIOIL30BaHNE "TIEHarormdecKux
areHTOB BJIMSHUA', HACTPOWKM Ha JUYHOCT-
HbIC XapaKTEPUCTHKH 00ydaemMoro u T.1. Bme-
CTO CIJIOB "COOTBETCTBYIOIIUH YTBEPKICHHOM
nporpamMMe oOydeHHs"', MOXET ObITh, Iaxe
JIy4Ille MCIIONBb30BaTh "00CCIeUnBAIOIINN He-
MPEPHIBHOCTh M MOJHOTY JUIAKTHYECKOTO
nporecca oOyuenus", o onpeaencauo JI1.X.
3aiiHyTINHOBOII .

Hauunas ¢ 1998 r., mosBWJIOCHE MHOT'O
pabor, B KOTOPBIX paccCMaTpPHBAIOTCS MPOOIIe-
MBI pa3paboTku DY, HECKOILKO MEHBIIIE - HC-
mojib3oBanue DY B yueOHOM mporecce. o
CHX TIOp OCHOBHBIMH co3JaTelsaMu DY sBIf-
IOTCS MPOrPAaMMUCTCKHE KOJUIKTHUBBI, IS
KOTOpPBIX Ba)KHO 3asBUTh O cebe B KauecTBe
pa3pabOTINKOB MYJBTHMEAUWHBIX H TP. MPO-
nykToB. OHM BOBCE HE 3alyMBIBAIOTCSI O TOM,
Kak MOXHO HCIOJIb30BaTh pa3pabOTaHHBIH
MPONYKT B y4eOHOM mporecce. M kaxkeres,
YTO OHH BJIOKWJIM B MPOIYKT BCE€, YTO MOIJIH!
3V 0oraro WITIOCTPUPOBAH, €CTh TUTIEPTEKCT,
THIepMeina, HHICKCHI, pa3HooOpa3HbIe cpe-
CTBa HABUTALIMU U T.J. Y IUBISIET TOJIBKO OJI-
HO: pa3paboOTaHHBI TPOIYKT MOYEMY-TO HE
WCIOJNBb3yeTCs HU YYUTEISIMH, HU IIKOJIbHHU-
kaMu. Xopomo Obl OHSTH, MOYEMY 3TO MPO-
HCXO/INUT.

Texywee nonoowcenue. Ntak, Tekyuiee
nonoxxkenue. KomoccanpHblil mporpecc B 00-
nactu cpencts uHGopmatiku (0OpaTHTE BHU-
MaHHUe. paHblIe MBI TOBOPHWIN 'CPEACTB BBI-
YUCIIUTENbHON TEXHUKU'") MPUBOIUT K Macco-
BOMY pAaclpOCTPaHEHHUIO JOCTaTOYHO JIelle-
BBIX MYJIBTUMEIUIHBIX TEPCOHANBHBIX KOM-
MBIOTEPOB, KOTOPHIE MOTYT paboTaTh HE TOJb-
KO C TEKCTOM, HO U ¢ rpaduKoii (¢ WUIOCTpa-
IIUSIMH) OYCHb BBICOKOTO Ka4yeCTBa, CO 3BYKOM
u Buzeo. OTHOBPEMEHHO MPOU3OLIEN MEePEX0]

OT THOKMX JTUCKOB KaK OCHOBHBIX HOCHTEICH
nHpopmanun K ZIP u nmpounM JuickeTaMm eM-
kocTthio 6oee 100 M6, k CD-ROM - 650 M6,
k DVD-ROM, a rtaxxke HOSBWIACHE BO3MOXK-
HOCTh pa3Mellath 0ojbllne 00beMbl MH(OP-
ManuM Bo BceMupHoi nmayTuse.

B cBsi31 ¢ mosSIBIIEHHEM MOIIHBIX aBTOP-
CKHX CPENCTB ISl pa3pabOTKH MYJIbTHMEINN-
HBIX [PUIOKEHUN MPOU30LIEN IEPEXo] OT
WCTIOJIb30BAHMS S3BIKOB TIPOTPaMMHUPOBaHUS K
JOCTaTOYHO TPOCTHIM CKPUIITOBBIM CHCTEMaM,
3HAYUTENLHO YIPOCTHIICS TPOLECC OTIaJIKU
MPOrpaMMHBIX CPEICTB. Temepb co3gaHHe
MYJIBTAUMEIUHHBIX MPOIYKTOB CTAJ0 BO3MOX-
HBIM JIJ1s1 OOJBIIOTO YKciia pa3padoTIuKOB.

Kak crnenctBue, Ha KOMITaKT-AMCKaxX
(CD-ROM), Bo BcemupHoii ayTuHe, Ha IHc-
KeTax TOSBHJIOCH KOJOCCAIIbHOE YHCIO HH-
(OpMAaIMOHHBIX pecypcoB 00pa30BaTEIBHOTO
XapakTepa, OoJbIlasi 4acTh KOTOPBIX OOBSIB-
JSIETCS.  DJCKTPOHHBIMU  yueOHMKaMu (u31a-
HUSIMH, TTOCOOUsMH U T.1.). Hanpumep, Tosb-
ko ma caiite http:/www.dlcoursefinder.com
pexinamupyercs Oonee 50 Thicsu yueOHBIX
KypCOB JJIsl TUCTAHIIMOHHOTO 00yYECHHS.

OnekmponHblil  YueOHUK U 00pazosa-
menvHblll npoyecc. KOHEYHO, HOBBIE AIIEK-
TPOHHBIE MPOAYKTHI (@ M, BOOOIIE, BO3MOXK-
HOCTH HOBBIX WH(POPMAIMOHHBIX TEXHOIOTHT)
C TPYIIOM BITHCBHIBAIOTCSl B Y3KO€ PYCIIO CyIIIe-
CTBYIOILIEH KJIACCHO-YPOUHOW CHUCTEMBI, K TO-
My K€ ecTb psaj Ipyrux mnpobiem. K coxae-
HUI0, pa3pabOTKON W HCIOIB30BaHWEM HOBBIX
dopM 00ydeHHs 3aHMMAETCS HE TaK MHOI'O
CIIEIIUAIIUCTOB, XOTS O MPOOJIIEMHOM MOIXOJIE,
METO/Ie MPOEKTOB, KPEaTUBHOM OOYYECHHH H
Ip. MHOTHE YK€ He pa3 cibimainu. [IpuxomuT-
Csl KOHCTaTHpOBaTh, YTO pa3padaTbiBacMble
MPOrPaMMHUCTCKUMH KOJUTEKTUBAMHU DY 4acTo
HE BIIMCBHIBAIOTCS M B HOBBIE ()OPMBI 00yHe-
HUSI, TOCKOJNBKY MPOTPaMMHUCTBI 3HAKOMBI C
HUMH TOJIKO TIOHacubImke. [lomyyaercs mpo-
TUBOpeure. HoBeimme (M0 TEXHOIOTHIM)
MPONYKTHI pa3pabaThIBAIOTCS MPOrpaMMHCTA-
MU, 3HAIOIIUMH Ha COOCTBEHHOM OIIBITE TOJIb-
KO crapble (OpMBI 00YYEHUS M MBITAIOIINMU-
Csl TIPUCIIOCOOUTH pa3pabaThIBaeMbIi dJIEK-
TPOHHBIA NPOAYKT MMEHHO K 3TOM ycTapes-
mei gopme. Hedro monobHOe yke ObIIO B
Coserckom Coro3e, Korja HOBEHIIHME CTaHKU
WCTIOJIb30BAIIUCH ISl M3TOTOBIICHUS BBIIIIE/I-
IIMX M3 CTPOsI JeTajell OT yCTapeBIIUX Jope-
BOITIOIIMOHHBIX CTAHKOB.
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HckimrounM U3 AalbHENHIIEro paccMoT-
penust anekrponnyio ¢opmy OV, koropas B
ONPENENICHHBIX Clly4asx (Hampumep, HeoOXo-
JUMOCTh B KpaT4aillli€ CpPOKH pacmpocTpa-
HUTH CIIEIKYpC WM (aKyIbTaTHB JJIs Orpa-
HUYCHHOT'O YKCJIa CTYICHTOB) HMEET MPaBo Ha
CYIIECTBOBaHUE, HO HE TPE/ICTABIISICT HHTEpE-
ca B paMKax JaHHOH CTaThH. 3aMETHM TOJBKO,
YTO IS 3JIeKTpoHHOU (dopmbl OV, Kak U JJs
camux OV, ecTh poBepeHHbIC BpEMEHEM Me-
TOJMYECKHE TPUEMBbl HCIONB30BAHUS WX B
y4eOHOM TIpoliecce.

BonpmmHCTBO pa3pabOTUYMKOB Tak Ha-
3pIBaEMBIX DY Tpemiaraer yxe roToBBIH mpo-
JIYKT ¥ HE MOXKET OJJHOBPEMEHHO TPEITI0KHUTh
3¢ dEeKTUBHBIN CIOCO0 UCIOIL30BAHHUS ATOrO
MPOJIYKTa, TMOCKONBKY HE BIAJCIOT OCHOBAMH
MICUXOJIOrO-MIeIarOrMYecKuX 3HaHui (00paTH-
Te BHUMaHUE, TIPO 3TO MUIIET MPEACTaBUTEINb
WH(POPMATHKH, B HENAIEKOM IIPOIUIOM CcaM
OBIBIIMI KBANMU(UIMPOBAHHBIM TPOTPAMMH-
croMm). Takod HPOAYKT MOXKET OBbITh OYCHBb
CHMITaTHYHBIM, COJIEPXKATh BCSAKHE MPOrpaM-
MHUCTCKHE "mprubamOacer” THIa M30MOPQHUHTA,
KpyTsmuxcss 3D-Monenell WM MHTaroIIuX
Gid1I-1300paXKeHnit, HO OBITH aOCOIIOTHO
HEMPUTOTHBIM K HCIOJIB30BAHUIO B IIIKOJIE
WJIH BY3e.

Ymo Oenamv, uiu npozpammuposaHue
"ceepxy - enuz". IIporpammucraM, 3HAKOMBIM
C BeChbMa TOMYJISIPHBIM METOAOM IMPOEKTHPO-
BaHHA "CBEpXy-BHHU3", a TakXkKe KOJUIEKTHBAM,
BEAYIIMM pa3paboTku DY, X0Tenoch Obl AaTh,
B COOTBETCTBHH C STHM METOJIOM, CIEIYIO-
nyro pekomeHganmio. [Ipencrasere, uro DY,
KOTOPBIA BBI XOTHTE CO31aTh, yKe pa3pado-
taH. Hamuimre, Kak BbI (MM Ballld 3HAKOMbIC
MperoiaBaTelii) PEKOMEHIYeTe ero HCIOJb-
30BaTh B y4eOHOM mpolecce. Uto momkeH
clenaTth IpenojaBarelib, 4To OyayT IeNaTh
CTY/IHTBI, KaK 3Ta JeATElIbHOCTh XOTS OBl
NpHOJIMBUTENBHO OyIeT CBsi3aHA C y4eOHOM
MPOrpaMMoll M KOJIMYECTBOM YacoB, OTBOJU-
MBIX Ha W3y4YCHUE JTAHHOH TEMBI, CMOTYT JIH
CTY/IGHTHI yCIEIHO paboTaTh C KIaBHATYPOM
WIH MBIIIKOW MpPU HCIONB30BAaHUU JAHHOTO
nHTepdelica, Kakoil HaYallbHBIH yPOBEHb 3HA-
HUi (HEe TOJNBKO MO MPEAMETY, HO U MO HC-
MOJIB30BAHUIO CPEACTB MH(OPMATHKH) HEOO-
XOAUM Uil W3Y4YEHHs JaHHOTO pasJiena,
CKOJIbKO HE00XOJIMMO UMETh KOMITHIOTEPOB B
KJlacce Ui YCIENIHOTO M3YYEeHHUS! TEMbI, YTO
Oyzer, ecu 3a OJAHUM KOMIIBIOTEPOM OYyayT

CHJICTh J[BA, TPH, & TO U YETHIPE CTYACHTA, KaK
n3MeHuTcs 3PPEeKTHBHOCTE W Ka4ecTBO 00y-
YeHUSI.

Ecnu mponykr pa3pabatbiBaeTcs HE IS
KJIACCHO-YPOUYHOU CUCTEMBI, MPEIOKUTE ME-
TOJ OOyUeHHS, TalTe pEKOMEHIAINIO Melaro-
Iy B CBSI3U C €r0 HOBOH pojibio (HacTaBHHKA
WM KOHCYJIbTaHTA | T.]J.), OMSATH )K€ OTBETHTE
Ha OOJIBIIYIO YaCTh BOIIPOCOB U3 TPEbIayIIIe-
ro a63ama... Tonbko yOeAWBIIMCH, YTO BBl B
COCTOSTHMH J1aTh HEOOXOJHMMBIC pazbsiCHEHUS
W PpEKOMEHJAINH, 4YTO pa3pabaTbiBaeMbIi
MPOIYKT YIyYIIAT KAYeCTBO 00yUYECHHSsI, TIOBBI-
CUT '"TIPOM3BOAMTENHLHOCTh TpyJa CTYIEHTA
WK TIpernojaBateis , IPUCTyaiTe K paspa-
ootke DVY.

[IpuxoanTCst KOHCTATUPOBATh, YTO Pa3-
paboTYHKH HE 3aJ1aI0T cede 3TUX BOMPOCOB. B
OonmpIIMHCTBE (DUPM HX Jake HEKoMy cdop-
MYJIMpOBaTh, TaK KaK B MX COCTaBe IMpeodia-
JIaf0T MEHEKEPhl U TECTUPOBIIUKH, a TIPe-
CTaBHTENU TEAarornieckoil GpopMel aesrerns-
HOCTH MPAKTUYECKH MOJIHOCTHIO OTCYTCTBYIOT.
KoneuHo, HE TONBKO Ha HUX DKOHOMST (uUp-
MBI, HO IMEHHO ceivac, B CBS3U C MOCJICTHH-
MH TOCYJapCTBEHHBIMH NpOTpaMMaMH WH-
¢dopmatuzanuu oOpa3oBaHUs, PE3KO BO3pac-
TaeT PIHOK MYJIbTUMEIHHHBIX 00pa3oBaTeib-
HBIX TIPOJYKTOB, W OTCYTCTBHE IIEIaroros
cpenu pa3pabOTYMKOB TPUBOJUT K OTpPHIIA-
TENFHBIM JKOHOMHYECKHM pe3yJabTaTaM JUis
stux ¢upM. [IpeioxxeHre HaYMHAET HE COOT-
BETCTBOBATH CIIPOCY.

Kax paspabamvisams 2Y? Tenepb Mbl
MOJXOIUM K CAaMOMY OCHOBHOMY BOINpOCY. A
KaKk BCE ITO BOIUIOTHTh B JKU3HBb (COXpaHss
noJOKUTENbHBIE cTOpoHBl OV, BKIIOYHTH
MPHUHIUITHAIEHO HOBBIE 4YepThI, 00ECIeYnTh
HOBBIE ()OPMBI CTPYKTYPHPOBAHHOTO TIpEJ-
CTaBIICHUsI OONBIINX 00BEMOB MH(POPMALIUU U
3HaHUH U T.1.)? B M3maHusax KoHQepeHInH
"UTO", kordepeHnu "DNEeKTpOHHBIE y4eO-
HUKH W 3JICKTPOHHBIE OMONMOTEKH B OTKPHI-
TOM 00pa30BaHMHU" €CTh PsiJ MHTEPECHBIX pa-
00T, B KOTOPBIX TOAPOOHO PaccMaTpPUBAIOTCS
OT/IENBbHBIE CTOPOHBI pa3paboTku DY .

BonpmmHCTBO MUIIYyT 00 3TOM B IOBE-
JUTENbHO-PEKOMEHIATEIEHOM ~ CTHJIE, TIpa-
BUJIBHO yTBEPIXK/asi, YTO JIOJDKHO OBITH cliena-
HO, HO HE JIaf0T KOHKPETHBIX PEKOMEH I,
Kak JIOCTUYb YKa3aHHBIX IleJield, a TeM Oolee
npumMepoB. Bo3MoxkHO, TpoOiieMa cBsizaHa ¢
OTCYTCTBHEM CIEIHATN3UPOBAHHOTO SI3bIKA
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npeAcTaBieHUsT WHPOPMAIMU W 3HAHWUH B
MyJbTUMEIUHHOM Buae. YeMy-TO 1MOI00HO-
My, 110 BCEH BUJMMOCTH, y4aT CIICHAPUCTOB H
pexuccepoB B MHcTHTyTe KHHEMaTorpaduu
(B TOM 4YmClie ¥ OCHOBaM 3KPaHHON KYJbTY-
pei). B cdepe obOpasoBanus mnomoOHOE Ha-
npasienne (o Moeit mHMOpMaIK) He paspa-
00TaHO Jake HAa YPOBHE MPEIIPOCKTHBIX pa-
6ot, xoTs 3amavya cozmanus DY it cdepbl
00pa3oBaHUsl YK€ BHECEHa B IJIaHBI. ABTOD
Oyner HeopuruHanieH. OH TOXXe HE 3HAET, KaK
3TO clenaTh B IONHOH Mepe, XOTS BMECTE C
koiektuBoM cotpyanukos MIIM PAH yda-
crBoBas B paszpaborke CD-ROM yueGHOro
HazHauenus 'Hcrtopus [peBHero mupa. 3a-
raaku cuHkca" ¥ 00jamgaeT OONBIIUM OIIbI-
TOM DKCIIEPTU3BI MPOAYKTOB MYJITHMEIHA.

Paspaborunkam DY B KauecTBE OJHOTO
W3 BO3MOXKHBIX BapHaHTOB MOXKHO TpEIJIo-
XKHUTh METOJ TI0 MPOEKTUPOBaHUIO HH(pOpMa-
[IUOHHOW JIeATENIbHOCTH (YaCTUYHO IOMO-
FaoUIMi PeIIuTh YKa3aHHYI Mpodiemy), B
TOM YHUCIIe U 10 pa3paboTKe MPOrpaMMHOTO
obecrieueHUsT y4eOHOro Ha3HaueHHS. OTOT
MeTon npemiokeH denoceeBbiM A.A. U 0Iy0-
TMKOBaH B yueOHOM mocobun “HMudopmaiu-
OHHBIE TeXHOJOruu . CMBICI €r0 B TOM, 4YTO
pa3paboTuynKkaM HEOOXOAMMO OTBETUTH Ha Pl
BOIPOCOB, KAaCAIOMIUXCS BO3MOXHBIX peaju-
sanuit DY (B JaHHOM CiIydae Mmoj MPOEKTHPO-
BaHHEM WH(POPMAIMOHHON  JIeITENbHOCTH
nojpasymeBaercsi cozaanue DY). B gacTHO-
CTH, KeNaTelbHO OTBETHTh W Ha BONIpOC, a
HYXHO JT1 BOOOIIIE MCIIOIb30BATh KOMIBIOTED
Y CO3J1aBaTh JaHHBIN DY, MOXET ObITh, JIy4Ile
oboliTrCh Xopomio u3BecTHbIM OY ?

Hexoroprie ydeHble BBOAAT TIOHSTHE
JMOCIIEHBl - JIByMEpHOHW WH(MOPMAIIHOHHOM
ONTHYECKOH CIleHbl. JlHociieHa TOJbKHA OTpa-
XKaTbh HE TOJBKO CYIIHOCTh, HO M CTPYKTYPY
npoOIeMHON CUTyallu, o0Jierdath MBbIIIIe-
HUE, MPHUIABaTh €My OONBIIYI0 TOYHOCTh H
cuy. JlMociieHy »KenaTenbHO pa3OuBaTh Ha
30HBI, UMEIOIIIE 3PUTENBHO CMBICIIOBOE 3HA-
YeHUe, Ha3HA4YCHHE 30H KENaTeNbHO pa3bsic-
HUTHb C MOMOIIbIO Haamuce. To ecTh, HEOO-
XO/IMMO c/IeIaTh Bce BO3MOXKHOE, 4TO0BI B DY
TEKCTOBAs MapajurMa yCcTyIHIa MECTO BU3Y-
aJbHOW MapajurMe.

IpunyunuanvHo HoOGble 603MOICHOCMIU
JYV. Jlnga nmoHMMaHNsa HEKOTOPHIX HOBBIX BO3-
MoxHOCTelt DY monpodyeM MpUBECTH TPUMeE-
pBI, KOT/Ia UCTIOJIb30BaHHE OOBIYHBIX y4eOHU-

KOB Hed(()EKTHUBHO.

|. IIpeacraBum cebe, YTO MBI JTOJIKHBI
JaTh TOAPOOHOE MPEICTABICHUE O OOJIBIIOM
JIEKIIMOHHO-ZIEMOHCTPAIMOHHOM HITH Jlabopa-
TOPHOM 3aiie. B 3ToM citydae Hy>KHO omucaTth
¢dopMmy 3aiia, BBICOTY IOTOJIKOB, MeOeib, KO-
TOpasl TaM HaxXOAMTCs, 00OpyJOBaHKE, COCTAB
AyJMTOPHH, OACKIY HaXOJIIUXCS B 3ale,
pacrnoioKeHnue CBETUIIBHUKOB U T.1. M3BecT-
HO, YTO B XYJOKECTBEHHOW JTUTEPAType TaKue
ONMCaHMs Teii3aka, BHyTpPEHHEro yOpaHCTBa
JIOMOB 3aHAMAIOT JIOCTATOYHO MHOTO MECTa, U
TpeOyeTcss HeCKOIbKO MHUHYT, YTOOBI MPOYH-
TaTh COOTBETCTBYIOIIMH TEKCT-OMUCAHUE U
MPEACTaBUTh 3TO MOMELIEHUE WK Tiei3ax. B
TO K€ BpeMs OOBIYHOMY YEJIOBEKY, KOTOPBIH
BOMIET B TaKOW 3aJ WJIN BBLIMAET Ha BHEICOKHUM
Oeper pekH, IOCTATOYHO JCCATH-ABAAIATH
CEKyHJI, YTOOBI OIJISIEThCS BOKPYT M IOMY-
YUTh JIOCTATOYHO MOJHOE MPEACTABICHHE O
TOMEIIEeHN N WJIH TIei3axe.

OV nomKeH MpeaoCTaBsATh aHAJIOTHY-
Hble (0M3KKe K peasbHOCTH) BO3MOXHOCTH. B
HEeM, Harmpumep, MOXKHO HCIIONB30BaTh Ha I10-
PSIOK OONbINIE HILTIOCTPAIUi, YeM B OOBIYHOM
yueOHuKe, (parMeHThl BUACOPHIBLMOB, a
MOYKHO HCIIOJIb30BaTh IMMAHOPaMbl BHPTYajlb-
HOW peambHOCTH, C TIOMOIIBIO KOTOPBIX Ha
9KpaHe KOMITBIOTEpa MOXKHO IMOTYYHThH IIOJI-
HOE MpencTaBjicHue 00 OKpykarolel oOcra-
HOBKE, B TOM 4YHcJe U 00 UCTOUYHUKAX 3BYKA,
paccMoTpeTh ~ MoApoOHEee  ONpeeicHHBIC
MPEIMEThl M JIaXKe NMPOYUTATh WX OIMHCAHHE
WK Tpocaymath (MpogobKas UX paccMaTpH-
BaHMKE) ATy K€ HH(POPMAIIHIO.

Oror cnocod mpeacraBiieHUs HHEGOP-
Mallid MOYKET OBITh IIMPOKO HCIOJIb30BaH B
Y4E€OHBIX JMCLUILIMHAX, B KOTOPBIX MPHCYT-
CTBYyeT ommcaTeldbHas HH(OpMalus: reorpa-
¢bus, UCTOpHUs, B OINPEIACICHHOW CTCICHU -
JTUTEpaTypa, MPEACTaBICHHE Pa3IMYHBIX JKC-
MEPUMEHTANIBHBIX yYCTAaHOBOK ((pm3mka M Xu-
MHUS) | JIp.

Il. EcTh 1enbli Knacce >KM3HEHHO Bak-
HBIX 3a/ia4, KOTOpble COBEPIICHHO HE HM3yda-
IOTCS B IIKOJBHBIX Kypcax. OCBOMB MaTeMa-
TUKY U (U3HMKY, BCE MBI MOXXEM PacCUUTATh
TOYKY A, B KOTOPOH BCTPETATCS [Ba Tela,
nBIoKymmecs co ckopoctsimu V1 m V2. B
JKU3HU K€ MBI ITIOCTOSIHHO pellaeM 3TH 3aJa4u
0e3 ¢popmya u Oymaru. JlelicTBUTENIBHO, yCIie-
€T JIM TIeNIeXOJ MEPEHTH Ha MPOTHBOIOIOXK-
HYIO CTOPOHY YJIMIIbI, TI0 KOTOPOH MHTCHCHB-
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HO JBVDKYTCS aBTOMOOWIHM? YCIIEET M aBTO-
MOOHJIMCT 00beXaTh MPEMITCTBUE U HE CTOJIK-
HYTBCSI CO BCTPEYHBIM aBTOMOOMIeM? Takmx
MPUMEPOB MOKHO TipuBecTH MHOTO. K coxa-
JICHWIO, HA OJIMH OOBIYHBIH y4eOHHK MPHHIHU-
MUAbHO HE MOXKET MOCTaBUTh TaKylO 3a7ady
u, TeM Ooiee, Hay4uTh ee pematb. C onperne-
JICHHBIMU OTpaHu4eHUsIMH (BCe-Taku 3TO Oy-
JeT TONBKO MOMAETb pealbHON Ku3Hu) DY
MOXET Y4UTh peliath W Takue 3amaun. Kcra-
TH, ¥ B 3TOM IIPUMEpPE MbI TOBOPUM O TMPEIb-
SIBJICHUM HarJIsAaHO-00pa3Hoil nHdOopMaIu,
BMECTO BepOabHOro (TEKCTOBOI'0) OMHCAHUS.

I1l. HeoObsATHBIE BO3MOKHOCTH IIpe-
JOCTaBISIOT DY B TpernoiaBaHUM WHOCTpaH-
HBIX $3bIKOB. He OymeMm 3aTparuBath TMOJ-
CTPOYHBIH IEPEBOJ WJIM MTHOBEHHYIO IPO-
Bepky mpaBonucanus (3pdexTuBHyO u Uit
pomHOro si3bika). ECTh MIMPOKO H3BECTHAs
nporpamma "TIpodeccop Xwurrmuc", ¢ momo-
IIBI0 KOTOPOH MOXKHO M3y4aTh Kypc (pOHETH-
KM aHIJMHCKOro s3bika. B mporpamme ecthb
MPHUBBIYHOE OIUCAHUE TOTO, KaK CIEAyeT Mpo-
M3HOCHUTH OIpEEe/ICHHbIC 3BYKH (Tak ke, Kak
u B OY), HO KpOMe TOro, eCTh aHMMHPOBAH-
HOE JBIKEHHE Ty0 W s3bIKa, HEOOXOIUMoe
JUIsl IpaBIIIBHOTO Mpon3HoImeHus. OY Moxer
JaTh TOJLKO HECKOJBKO ITOCIIEAOBATEIbHBIX
wimoctpanuii. Ho u 310 He Bee.

3HAYNTETHHO Ba)KHEE CICAYIOMUN ypo-
BeHb. "llpodeccop Xwurrunc" Bmecre ¢ aHU-
Manued OJJHOBPEMEHHO MPEIbSBISET TAIOH-
HOE 3By4YaHHE M3y4aeMbIX 3BYKOB (OT HOCHTE-
JIs 5I3bIKA), @ TIOTOM IMPEJOCTABIISCT BO3MOXK-
HOCTH 3ammcaTh CBOE COOCTBEHHOE IMPOU3HO-
IICHUE TEeX € CaMbIX 3BYKOB W IMPOCIYIIATh
nx. Panee Takue neldcTBUS MOXKHO OBLIO BBI-
MOJHSITh TONBKO B JIMHTa(OHHOM KaOHWHETe,
HO W TO C OoibIIMMH HeygoOcTBamu (OTMO-
TaTh JICHTY, BKJIIOUYUTH BOCIIPOW3BEICHUE, 3a-
nmUcaTh CBOE MPOM3HOIIEHUE B CTPOrO peria-
MEHTUPOBAHHOE MECTO Ha MArHWUTHOH JIEHTE,
MOCTaBUTh Ha BOCIIPOM3BEIICHHE 3aIUCh CBO-
ero rojoca W T.J. - BeCbMa HEYAOOHBINA Tpo-
mecc). Kpome Toro, mporpamma "TIpodeccop
XUrruac” mpeocTaBisieT COBEPIIICHHO HOBYIO
BO3MOXKHOCTB. OT CYyOBEKTHBHOI'O CpaBHEHUS
CBOETO W 3TAJOHHOTO TPOU3HOIICHHS OHA TIe-
PEXOJUT K OOBEKTUBHOMY, MEPEBOJS TPOU3-
HOCHUMBIE 3BYKH B Tpaduyeckyio GopMmy H
MPEAOCTABIISIS CPABHEHUE C DTAIIOHOM, HO YKe
B rpaduueckoii Gopme.

Takum 00pa3oM, 3JCKTPOHHBIN y4eO-

HUK JIOJDKEH, COXpaHsisi BCE BO3MOXKHOCTH
OOBIYHBIX YYCOHHKOB, 00NaIaTh MPUHIIUITH-
QJIbHO HOBBIMH, 10 CPAaBHEHUIO ¢ HUMH, Kaye-
CTBaMH, BKJIIOYAIOIIUMH DJIEMEHTHI THUIIEpMe-
IMa W BHPTYalbHOH peanbHOCTH, obecriedu-
BalOUIMMHU BBICOKHI YPOBEHb HATJISIHOCTH,
WJUTIOCTPATUBHOCTH M BBICOKOW CTEIECHU WH-
TEpaKTUBHOCTH, 00ECIeYnBaTh HOBBIE (pOpMBI
CTPYKTYPHPOBAHHOTO TPEICTABICHUS OOJIb-
mHux 00beMOB WHGOpPMALMM W 3HAHWH, BO3-
MOXHOCTH 3P PEKTUBHOTO TIOMCKA TPeOyeMOit
uHdopmaiuu (B TOM YUCIIC UCIONB3Ys " aepe-
BO 3HAHUWH", WHICKCHI, Pa3JIUYHBIC CIIOCOOBI
HABUTAIMH U T.JI.).

Ilpoexm "mynvmumeoua 6 o0b6pazosa-
nuu". TlpeacTaBisiercs, 4To Kak IOJIb30BaTe-
JsM, Tak ¥ pazpaborurkaM Oyner IMojie3HO
O3HaKOMHUTBCSI C MaTepualaMu mnpoekra HH-
crutyra IOHECKO mno wHpopManmoHHBIM
TEXHOJIOTHUSM B oOpa3zoBaHuu "MynbTHMeaNna
B oOpazoBanuu". Pa3zpaboTuuku mpoekTa J-p
benr Annpecen ([anus) u Kars Ban [len
bpunk ([epmanusi) Cymend MOATOTOBHUTH
y4eOHBIH Kypc, B KOTOPOM paccMaTpUBAIOTCS
BOIPOCHI HCITOJB30BAHUS M CO3JAHHS MYJb-
TUMEJUIHBIX MPOTPAMMHBIX CPEJCTB, IPUME-
HSIEMBIX B 00pa30BaHUH.

C Hamieil Toukd 3peHHs, B MaTepHaiax
MPOEKTa C/AENaH OYeHb BaXKHBIM IIar K MOHU-
MaHHIO MpPoOJIEeMBbl, OCHOBHOEC BHHMAHHE B
Kypce YAeTseTcsl CIICHApUsSM HCIOb30BaHUS
MYJIBTUMEIUHHBIX CPEACTB B Y4EOHOM IpoO-
necce. KoHeuHo, MHEHHE aBTOpa MPHUCTPACT-
HO, TTOCKOJIbKY OH OBIJT KOOPIMHATOPOM STOT'O
MPOEKTa M Y4acTBOBAI B €ro CO3JaHUU B Ka-
YecTBE JKCIEpTa, HO, MOXKaIyH, BIEPBbIC TaK
JIETANBHO TIPOMKCAHBI JIOCTOMHCTBA M HEIOC-
TATKA MYJNbTUMEIHa, OONbIIOe BHHMaHHUE
VIEIEHO  METOJMYECKHM  COCTaBIISIOIINM.
Kypc mpomren mpaktudeckyro ampobanuio Ha
Kuripe u momy4ns BBICOKHE OIICHKH YYaCTHH-
koB. [lo pesynbraTtam oOydeHHss MO)KHO KOH-
CTaTUPOBaTh, YTO KypC MPAKTHYECKH 3HAKO-
MHUT 00y4aeMbIX C OCHOBaMH HMH(OpMAaIMOH-
HOH KyJIBTYPBI.

TakuMm o00pa3oM, HaM JCHCTBUTEIBHO
MPEACTOUT C/AENaTh BeChbMa BaXKHBIA Iar:
MPOBECTH MACCOBYIO pa3paboTKy DY s pas-
JUYHBIX TpeAMeToB. [Ipu 3ToM XoTenoch Obl
HATIOMHHTB, YTO JaXKe€ YCIICHIHOE CO3JaHHe
3V 1Mo MHOTHM IpeaMeTaM He CIIOCOOHO caMo
no cebe KapAUHAIBHBIM 00pa3oM YIIYUIIUTh
KauecTBO oOpa3zoBaHus. OueHb MHOIOE 3aBH-
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CHUT OT HaJIM4YMs COOTBETCTBYIOIICH HH(ppa-
CTPYKTYPHI, a elle OoJbIlle - OT KauecTBa MojI-
TOTOBKH M TEPEIMOATrOTOBKH TIPEIoaaBaTelIeH,

HUX BO3MOXHOCTH YCIICHIHO HMCIIOJIb30BaTh 7.
pa3paboTaHHBIC CPEICTBA.
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VJIK 004 : 371

HNCIHHOJBb30BAHUE UHTEPAKTUBHBIX METOJIOB OBYUEHUS HA
YPOKAX AHI'VIMACKOI'O SI3BIKA
[TayroBa E.M.

CoBpeMeHHOE YIpaBJICHHUE IIKOJOW B
KauecTBE OJHOM M3 CBOMX 3a/lay paccMaTpH-
BaeT MOBbIICHHE 3(P(PEKTUBHOCTH Y4eOHOTrO
TpyJa B KKy CAWHMIY BPEMEHH, T.C. OIl-
TUMaJIbHYI0 HHTeHcH(UKanuio Tpyaa. K eé
OCHOBHBIM COCTAaBJISIOIIUM OTHOCSATCS: IIO-
BBIIICHUE I[CICHANIPABICHHOCTH OOYYCHUS,
YCHJICHHE €r0 MOTHBAIMH, WH(OPMAIHOHHOM
E€MKOCTH cojep)kaHHsi 00pa30BaHuUs, MPHMeE-
HEHHE COBPEMCHHBIX METOJ0B OOyYCHMS, aK-
TUBM3AIMS METOIOB OOYUEHUsS, aKTHBU3ALHS
TEMIIOB Y4YeOHBIX IEHCTBMIA, pa3BHTHE ped-
JICKCUBHBIX HABBIKOB TPyJa, HCIOJIb30BAHHE
KOMIIBIOTEPOB W JPYTUX HOBEUIIMX HH(OP-
MaIlMOHHBIX TEXHUYECKUX CPEACTB OOYUCHHUS.
Cornacno 10.K. babunckomy, mobas meneHa-
MpapjicHHass (PYHKIMOHAJIbHAS CaMOPETYJIH-
pyeMas meiaroruueckas CUCTeMa CTPEMHThCS
K OINTUMAJbHBIM HAWIY4IIMM pPE3yJIbTaTaM
y4e0HO-BOCIIUTATEIILHOIO TIPOIecca Ha OCHO-
BE 2 KPUTEPHUEB: JOCTHIKCHUE KaXIbIM YICHH-
KOM MaKCHMaJbHO BO3MOYKHOI'O JUIS HEro, B
JaHHBIA TIEPUOJ] YPOBHS YCIIEBAEMOCTH, BOC-
MUTAHHOCTH M Pa3BUTOCTH M OTCYTCTBHUE (hak-
TOB CHCTEMATHYECKOTO IMPEBBIIICHUS y4YCHH-
KaMH U YYUTEISIMH HOpM BpeMenu [1].

B nocneaHue roapl B METOAMKE MPEIo-
JaBaHUS WHOCTPAHHBIX S3bIKOB HaMETHJIACh
TEHCHIIUS K MEPEX0ay OT KOMMYHHKATHBHO-
ro MOIX0Aa K €ro pasHOBUIHOCTH - MHTEPAK-
TUBHOMY TOJXOAY, KOTOPBIH ObLIT IIPEIOKEH
3amagHeIMd Meroauctamu. OJHaKo, elle He
BBIPa0OTaHO OJHO3HAYHOE MOHMMAaHHUE CAMOI'0
TEPMHUHA «UHTEPAKTUBHBIA noaxon». Hekoro-
pbI€ aBTOPBI OTOXKICCTBIISAIOT €r0 ¢ KOMMYHH-
KaTUBHBIM TOAXOJOM, CUMTasl, YTO «HHTEPaK-
THBHAs MOJCIb OBJIAJCHHS SI3BIKOM IPEIIo-
JlaraeT, 4To oOydYeHHEe MPOMCXOAUT BO BpEMs
M B IIPOIECCE y4acTHsS B S3BIKOBBIX aKTaX
(speech events)». [pyrue ompenenstoT UHTE-
PAKTUBHBIM METOJ Kak MOAM(HUIIMPOBAHHBIHN
NpAMOM METOJ, BKJIIOYAIOIIUKN pAl JAPYrux
METO/IOB.

B npoTHBOIONIOKHOCTE TaKOMY MHeE-
uuto, H.B. barpamoga, cceutascs Ha K. FOmu-
Penxo (K.Yli-Renko), memaer BBIBOA, dYTO
«OCHOBHOE BHHUMaHHE IMPH KOMMYHHKATHBHO-

WHTEPAKTUBHOM TIOJIXO/IC YIIENSETCS CaMOMY
nporeccy KOMMYHUKallMd W y4eOHOH cHTya-
LMY B ayIUTOPUU», B TO BPEMA KaK KOMMYHHU-
KaTUBHOC 06yquI/Ie CTaBUT B ICHTPC BHUMA-
HUSI KOMMYHHKAaTHBHBbIE (YHKIMH SI3bIKA.
JlaHHBI BBIBOZ COIJIACYETCS C IIOJOKEHUEM
A.A. JleoHThEBa O TOM, YTO B3aMMOJEIHCTBHE
(nHTEpaKIMs) ormocpenoBaHo obuieHueM. bia-
rojiapsi OOIEHHIO JIIOJM MOTYT BCTYHAaTh BO
B3aUMOJICHCTBHE, a HE Hao0opoT. «B3anmo-
JIEWCTBUE, MHTEPAKLIMS - 3TO KOJJIEKTUBHAS
JIeTelIbHOCTh, KOTOpas paccMaTphBaeTcs Ha-
MH HE CO CTOPOHBI COJIEPKaHUS WU TPOIYK-
Ta, a B TUIAHE COIMAJBHON €€ OpTraHU3aIliI».
B.[. Tapeirun paccMaTpuBaeT OOIICHUE Kak
JIBYCTOpDOHHEE SIBJICHHE. IO COJACPKAHUIO -
3TO «KOMMYHHMKATUBHBII MPOLIECC B3aHUMHOIO
BBIPAKEHHS TICHXHYECKOTO COCTOSHHS U 00-
MeHa uH(popmanmeii», o Gopme - 3TO TIOBE-
JICHYECKUH acCIIeKT, «pean3yeMblidl B Mpoliec-
C€ UHTEPaKIIMHU, TO ECTh B3AaUMOAECHCTBHUS JItO-
Jlel, WX TOBEJEHUS 1O OTHOILICHUIO APYr K
apyry» [3].

Takum 00pa3zoM, HCHONB3YS WHTEPaK-
TUBHBI TOAXOM K OOYYEHHUIO aHIIIMHCKOMY
SA3BIKY, MOXXHO OIITHUMHU3HUPOBATH ITPOLECC OB-
JaJieHUsT HaBbIKAMUA 0a30BOr0  MIKOJILHOT'O
WHOSI3BIYHOTO OOIIEHUS W Cc/enaTh ero doiee
3G (QEeKTUBHBIM B YCIOBHIX 00meo0pa3oBa-
TEIbHOM ILKOJBI.

AKTyaJ'IBHOCTB HCCIEeJ0BaHUsd. B Ha-
CTOsIIIIee BPEMs PacTeT MOTPEOHOCTh YenoBeKa
HEC TOJIBKO B IMOJYYCHHU I1IOJIHBIX, O6’LeMHBIX
3HaHWi, HO U B MX JIOCTYITHOCTH, B Oolee mo-
HATHOW M MHTEPECHOM (hopMe MperoaaBaHus,
a MOTOMY M OcTaercsi OECCIIOPHBIM BBEICHUE
HUHTCPAKTUBHBIX MCTOAUK B IIPCIOJaBaHUC
HWHOCTPAHHOMY A3BIKY, KaK OJHOI'O M3 CaMbIX
HEOOXOJIMMBIX TIPEAMETOB JBAJIIATOTO CTOJIE-
THA.

Lens paboThI: HcClleIOBaHUE, MPUME-
HEHHE U BBIABICHHE S(PQPEKTUBHOCTH HWHTE-
PaKTUBHBIX METOOOB B O6y‘~IeHI/II/I HWHOCTpPaH-
HOMY SI3BIKY Ha CpeJJHEM 3Tarie 00yUYeHHUH.

OOBeKT UCClieJ0OBaHNS: UHTEPAKTUBHBIC
METO/IbI 00yUYCHUSI.

[Ipeamer wuccrnemoBaHus: oINpeercHre
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TIOJIOKUTENBHBIX CTOPOH U MPEUMYIIECTB WH-
TEPAKTHBHBIX METOJIOB O0YUCHHUS.

I'unore3oifi  HccaemoBaHUS  SABJISIETCS
MIPEATIONOKEHNEe, YTO HCIOIb30BAHHE HHTE-
PaKTHBHBIX METOJIOB B TIPEMOAABAHHUW aHT-
JUUCKOTO SI3bIKA B CPEIHEM JTare IIKOJIBI
clenaeT MHOCTPAHHBIA S3BIK OoJjiee JOCTYII-
HBIM M MHTEPECHBIM, a TaKXKe MOBBICUT MOTHU-
BaIMIO0 YYEHHUKOB K HM3YUYECHUIO AHTIUKUCKOTO
SI3BIKA.

3aga4n vcciaenoBaHUS

1) cucreMaTH3MPOBATH TEOPETHUECKHUIA
Y TIPaKTUYCCKUH OIMBIT IPUMEHEHHS MHTEpPaK-
TUBHBIX METOAMK B TIPEMOJaBAaHWUU aHTIIN-
CKOMY SI3bIKY Ha CPEHEM dTare 00yueHus;

2) mpoaHANM3WPOBATh  IPHMEHCHHE
paznmuuabix MeTonuk yuautensamu CIIIJIO Ne
34

3) Ha OCHOBE JKCIIEPHMEHTA BBHISBHUTH
HACKOJNBKO 3((]eKkTUBHO TpUMEHEHHe HWHTe-
PaKTHBHBIX METOJIOB I10 CPaBHEHUIO C TPaju-
IIMOHHBIMH METOJUKAMHU.

MeTronoornyeckol U METOAMYECKOMN
OCHOBOH PabOTHI MOCTYKUTh TPYIbl OTEUECT-
BEHHBIX U 3apyOEKHBIX HCCICIOBATENCH 110
n3ydyaemon npobieme. Teoperuueckas 3Ha-
YUMOCTb MCCIICIOBAHUS COCTOUT B TOM, UTO:

* OCYIIECTBJIEH TEOPETUUECKUN aHaIU3
NIPUMEHEHUSI HWHTEPAKTUBHBIX METOJOB Ha
ypOKax MHOCTPAHHOTO S3bIKa B CPEIHEU KO-
Jie, CPaBHEHHUE WX C TPaJUIHOHHBIM ITOIXO-
JIOM K 00yUYEHHIO;

* MIpe/CTaBJICHA TIeNaroruyeckas Xxapak-
TEPUCTUKA OTACIBHBIX (HOPM HMHTEPAKTHBHBIX
MeToauK (METox MO3rOBOTO IMITYpMa, YPOK-
JUCKYCCHSl, YPOK-1€0aThl, METOJ IIECTH LIS
MBIIIUICHHUS);

* [0 TPUMCHEHUIO Ka)KJOr0 HMHTEpaK-
THBHOI'O METOJIa MPEACTaBICHbI COOCTBEHHBIC
METOJMYECKHUE PEKOMEHIAITUH.

[IpakTHueckass 3HAYUMOCTH HCCIIEAOBA-
HHUSI COCTOHUT B TOM, YTO PE3YyIbTaThI UCCIEI0-
BaHUS MOTYT OBITh MCIIOJIb30BaHbI B IEAAro-
TUYECKON NIeATENIbHOCTH yUUTENed MHOCTpaH-
HBIX SI36IKOB B COBPEMEHHOM IIKOJIE.

Celiuac mpuXxoIUTCs paboTaTh B HOBBIX
YCIIOBHSIX, KOTJIa Hay4YHBIC 3HAHHS yCTapeBa-
0T OBICTpEE, YeM YCIEBAlOT YCBaMBAThCA
YYEHHUKAMH, [T03TOMY HYKHBI HOBBIC ()OPMBI U
METOJbI O0yUYEHHS JUIsl MOATOTOBKH TBOpYE-
CKOM JIMYHOCTH, CIIOCOOHOH K HEMPEPhIBHOMY
pa3BUTHIO U caMo0oOpa3oBaHuio. Llens yunTe-
Jil — BOCIIMTATh YelIOBEKa TaK, YTOOBI OH CO-

OTBETCTBOBAJ TPEOOBAHUSAM COBPEMEHHOCTH.
[ToaToMy HEOOXOIUMO OpPTraHM30BBIBATH 00Y-
YEHUE TAaKMM 00pa3oM, 4TOOBI KaKIblid yda-
MUICS MM BO3MOXKHOCTh pPa3BHBAThCS H
PacKphITh CBOM TBOpYECKHE CIOcoOHOCTH. U
KOHEYHO, HEOOXOJMM HMHHOBAI[MOHHBIN IMOJ-
XOJl K OpraHu3aiuy yueOHO# AesITelNbHOCTH, K
MOMCKY HOBBIX (OPM M METOIOB pabOThI C
YUAIMHCS.

WnTepakTnBHOE O0Y4YEHHE — DTO CIO-
co0 TO3HAHUSA, OCYHISCTBISAEMBIH B (opmax
COBMECTHOW JICSITENBHOCTH  OOYYarOIIMXCS.
Bce yuacTHHKHM 00pa30BaTENbHOrO IMpoliecca
B3aUMOJICHCTBYIOT APYr C IPyroMm, OOMEHH-
BaloTCs HMH(MOpMAIKeEl, COBMECTHO peIIaloT
npo0JieMbl, MOJACIUPYIOT CHTYyalllH, MOTpy-
KAIOTCSI B pealbHyr0 atMmochepy IeI0BOro
COTpPY/ZIHMYECTBA IO PAa3PEIICHUIO MPOOIEM.
Ilpu 5TOM MOPOUCXOJUT MOCTOSIHHAS CMEHa
POKUMOB JIESITEIBHOCTU: IBPUCTHYECKHE Oe-
Celbl, WIPBI, JUCKYCCHH, pabota B MajbIX
rpymnmnax, HeOONBIION TeopeTH4YecKuit OI0K
(MUHH-TICKIIMS), TPE3CHTALUH, «MO3rOBas
aTaka», METOJl «KPYTJIOro CTOJNa».

WurepakTuBHOE 00YYEHHE MpEAIonara-
€T OTJIMYHYIO OT MPHUBBIYHOI JIOTUKY 00pa3o-
BATEJIBHOTO MPOIIECCa: OMBIT U 3HAHHS y4acT-
HUKOB 00pa3oBaTeNbHOrO MpoIecca CIyXKaT
HUCTOYHUKOM HX B3aMMOOOYYCHHS U B3aUMO-
oboramieHusl.

WHTepec K HHTEPAKTHBHBIM METOAaM
00y4eHUs] O0YCIIOBIICH CIETYIONIMMH MPUYH-
HaMU:

- COLMANIbHbIC WU3MCHEHUsS HPUBEIH K
CMeHe 00pa30BaTelIbHOM Mapaurmbl, epexo-
Iy OT TPEUMYIIECTBEHHO periaMeHTHPYIO-
[IUX, AITOPUTMU3UPOBAHHBIX (HOPM U METO-
JI0B OOy4YeHHs K pa3BHBAIOIINM, MPOOIEM-
HBIM, UCCIIEIOBATEIICKAM, TIOUCKOBBIM;

- cozgaHue KOMQOPTHOH, CTUMYJIH-
pymoleit aTMocdepsl, YBaXXCHHUE K JIMYHOCTH
y4alierocs pemaer npodieMy ero MOTHBAIMH
Y aKTUBHOCTH Ha YPOKE;

- HOBOE Ka4yecTBO 00pa30BaHHs OpHCH-
THUPOBAHO HA Pa3BUTHE JMYHOCTH y4alerocs,
ero TO3HABATEIBHBIX M CO3UAATEIBHBIX CIIO-
coOHOCTEH, (POPMUPOBAHUE Y HErO KIFOYCBBIX
KOMIIETEHITUH.

Llenb MHTEPAKTUBHOTO OOYYCHHUS - CO3-
JAHUE YCIIOBHM, B KOTOPBIX YYalIUics caMm
Oy/leT OTKpBIBaTh, MPUOOPETaTh U KOHCTPYH-
poBaTh 3HaHHS. JTO SBJISACTCS MPUHIIUHAID-
HBIM OTJIMYHMEM LieJieH MHTEPaKTHBHOIO 00Y-
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YEHUd OT UeNell TpaJuIMOHHON CUCTEMBI.

WnTepakTuBHBIE METOABI OOyYEHUS —
3TO0 ocobas (opMa OpraHM3alMy I03HABa-
TEIbHOM U KOMMYHUKATUBHOW AEATEIbHOCTH,
B KOTOpOH oOyuaromuecs OKa3bIBarOTCS BO-
BJICUEHHBIMU B TIpOIlECC TO3HAHMS, a POJb
YUUTENS 3aKJII0YaeTcs B HANpaBlICHUM Jes-
TENbHOCTH Y4YalllUXCid Ha JIOCTH)KEHHE I10-
CTaBJICHHBIX Leneld ypoka. IIpu mHTEpakTHB-
HOM OOYYEHHH TIeJ]aror BBITIONHSET (QYHKIUIO
MOMOII[HAKA Y4YeHWKa B PaboOTe, OIHOTO W3
HCTOYHUKOB HH(POpPMAIINU 00pa30BaHUSL.

Cpenu OCHOBHBIX NMPUHIIUIIOB MHTEpaK-
TUBHOT'O O0YYEHHUSI BBIICIISIOT:

- TMAJIOTUYECKOE B3aMOJIENCTBHE,

- paboTy B MaJbIX IpyIlmax Ha OCHOBE
KOOIIepaIiy U COTPYAHUYECTBA,

- aKTMBHO-POJIEBYIO (MTPOBYIO) OpraHM-
3aIMI0 00yUYeHHUS,

- TPEHUHTOBYIO OpTaHH3aIHI0 y4eOHOTO
porecca.

IIpuémbpl M MeTombl HMHTEPAKTUBHOIO
00y4eHUSI MOXKHO YCIIOBHO Pa3JIeNUTh Ha!

- JMCKYCCHOHHBIE. IHAaJIOT, TPYHIOBast
JIMCKyCCHsl, poiieBasi JUCKyccusi, pa3doop cu-
Tyaluuil U3 NPAKTUKH, aHAIU3 CUTyalud MO-
paILHOTO BBIOOpA, METON «KPYTIIOTO CTOJNA»,
KOJIJIEKTUBHBIE PElIeHNs TBOPUYECKUX 3a/1aY;

- WUTPOBBIC. NUIAKTHYECKHE M TBOpYE-
CKHE WTPBI, JAETOBbIE U POJIEBBIE UIPHI, OpTa-
HU3aLHOHHO-/IESITeTbHOCTHBIE,

- TPEHMHTOBBIE. TPOBEACHUE 3aHATHUH,
KOTOpbIE MOTYT BKIIOYaTh B ce0s JAMCKYCCH-
OHHBIE U UTPOBBIE.

WnTepaktuBHOE 00ydYeHHE TOCTPOCHO
Ha TPYNIIOBOM B3aUMOJEHCTBUH, COTPYIHUYE-
CTBE M COBMECTHOM JAedarenbHOCTH. CMbICT
TPYIIOBOH PabOTBl COCTOMT B TOM, YTOOBI
npuoOpeTaeMplii B CIICIUAIBHO CO3JaHHBIX
YCIOBHUSIX OIBIT yYYEHHK CMOI TIEPEHECTH B
peanbHyI0 S3BIKOBYIO CPEIy M YCIIEIIHO €ro
WCIIOJIb30BaTh.

Opranuzanus y4eOHOTO B3aMMOJIEHCT-
BHSI MOJKET OCYILIECTBIIATHCSA B MUKPOTPYIIax.
OOyueHre, OCHOBAaHHOE Ha TPYIIIOBOM B3aM-
MOJIEIICTBIH, BHaYajle BBI3bIBACT TPYIHOCTHU
OpPTaHMU3aIIMOHHOTO ¥ TICHXOJIOIMYECKOro Xa-
pakTepa, OJHAKO MPEUMYILECTBa TPYIIIOBOIO
B3aMMOJICHCTBUS OYEBHU/IHBI:

- aKTHBHOCTh BCEX YYaCTHHKOB 00pa3o-
BaTENBLHOTO Mpolecca, 00ycIOBICHHAs HalH-
YheM €IUHOU LIEJIU U 00Iell MOTUBALIUEH

- kxomdopTHOCTE: paboTtas B Maloi

rpyIe, ydammecs jaepxkatcs Ooiee cBoOoj-
HO, YBEPEHHO, MHEHUE KaXKIOTO MPUHUMAIOT-
Csl ¥ LICHSTCSI TPYIIIION;

- pa3BUTHE JMYHOCTHBIX KA4ecTB U MO-
BBIIIICHUE CAMOOICHKH: BCE MMEIOT BO3MOX-
HOCTb OOYYHTBCS KaK JIMJUPYIONICH PO, TaK
W POJIM PSIOBOTO YYACTHHKA TPYIIIOBOTO pe-
IICHUS, CTPOUTh KOHCTPYKTHBHYIO KOMMYHH-
Kalluio,

- pa3BUTHE peYM, KOMMYHUKATHBHBIX
HABBIKOB BCEX YYaCTHHKOB 00pa3oBaTENbHOTO
mpoiiecca;

- Oomee riayOokasi mHpopabOTKa Mare-
puana y4acTHHKaMH 3a CUET IOBTOPEHHS H
MPUMEHEHUS TIONYYEeHHBIX 3HAHWH, PaccMOT-
PEHUs BOIIPOca € pa3HbIX TOYCK 3PCHUSI.

PesynbratnBHOCTE M 3D (HEKTHBHOCTH
WHTEPAKTUBHOTO O0Y4CHUS:

- HMHTCPaKTHBHBIE METOABI O0YYCHUS
MO3BOJSIIOT ~ MHTEHCH(UIIUPOBATh  MPOIIECC
MOHUMAaHHS, YCBOCHUS U TBOPYECKOT'O MPHMeE-
HEHUs 3HAHUH y4alluXCs B PEalIbHOM KHU3HU,

- MHTEpaKTHBHOE O0y4YeHHE TOBBIIIACT
MOTHBAIIMIO U BOBIICUCHHOCTh YYAaCTHHUKOB B
pelieHue 00CyKIaeMbIX IPo0IeM;

- B MHTEPAKTUBHOM OOYYCHUU KaxJIbIi
yCIIelleH, TaKk KaK JaHHbIC METONbI 00yUYeHUs
(OPMHPYIOT CHOCOOHOCTH MBICITUTH HEOPH-
HApHO, PAa3BUBAIOT YMEHHS BBICIYIIHBAThH
WHYIO TOYKY 3pEHHs, YMCHUE COTPYJHHYATH,
MPOSIBJISATH  TOJIEPAHTHOCTh, BUJAETH U TIO-
CBOEMY pelIaTh MPOOJIEMHYIO CUTYAIHIO;

- BHEJpPEHHE HWHTEPAKTHBHBIX METOJIOB
o0y4YeHMs IMO3BOJIAET y4acTHHKaM 00pa3oBa-
TEJIBHOIO Ipolecca MPUOOPECTH CBOM COOCT-
BEHHBIH OIBIT,

- WMHTEpaKTHUBHAsl JIESITEINbHOCTh pac-
KpBIBAaET HOBBIC BO3MOXKHOCTH JIJIsl COBEPIICH-
CTBOBaHMsSI KOMMYHHUKAaTUBHONH KOMIICTEHIINH,
TOTOBHOCTH K JIGHCTBHIO, OCO3HAHHS U TIPUHS-
THS [IEHHOCTEH.

B ycioBusix CcOBpeMEHHOCTH Iiepen
yuuTeIeM TIOCTaBlIeHa 3ajjadya — HAYYHUTh OC-
HOBaM HHOSI3BIYHOIO OOIICHUS M 00CCHEUUTh
TaKOW ypOBEHb BIIAJICHUS Pa3TOBOPHBIMH
HOPMaMH HM3y4aeMOro s3bIKa, KOTODBIA TO-
3BOJIUT HCIIONB30BATh €T0 KaK CPEICTBO KOM-
MYHUKAllUH. YMEHHE HENpPUHYXKIEHHO 00-
IIaThCS Ha MHOCTPAHHOM SI3BIKE B peajibHBIX
KU3HCHHBIX CUTYallUsX — OIUH U3 BaKHEH-
IIMX TIOKa3aTeleil KadecTBa BIIAJICHHS SI3bI-
KOM.

CTONKHYBIIUCH € TIPOOIEMOH HH3KOTO

BectHuk KACY

139



SJIEKTPOHHBIE TEXHOJIOTMM B ITPENNIOJJABAHUUN UHOCTPAHHOTI'O A3BIKA

YPOBHA AaKTUBHOW PEUYEBON JEATEIbHOCTH,
BO3HHKJIA HEOOXOJMMOCTh aHaNW3a MPHYHH
HEIOCTaTOYHOM Pe3yIbTaTUBHOCTH peueMbIC-
JTUTENBHON HesaTenbHOCTH ydammuxcs. Cpenn
HUX!

- HCIIOJIb30BAaHHE MOJENH KOMMYHHKA-
LIUH €YYUTENb — yUECHUK;

-  KOMMYHUKAaTHUBHBIE  YIpaKHEHUS,
npeAjaraeMple aBTopaMu yueOHUKOB, HE BCe-
I71a B MOJTHOW Mepe OpHMEHTHPOBAaHBI HA JINY-
HOCTh Ka)KIOTO Y4allerocsi, ero MOTHBAIIMOH-
HYIO cepy, CaMOCTOSATENBHYIO ACATEBHOCTD;

- HEJOCTAaTOYHOCTh KOJUIEKTUBHOI'O CO-
TPYAHUYECTBA HA YPOKE;

- OTCYTCTBHE pEAJbHBIX KU3HEHHBIX
CUTyallMil B COAEPKAHUU YpPOKa.

IIpoBeneHHbld aHAIW3 MOKa3al, YTO
pelieHne KOMMYHUKAaTHBHBIX 3a/ad B CBETE
TpeOOBaHUI CEroMHSIIHEr0 JHS BO3MOXKHO
TOJBKO TIPU pACIIMPEHUH € Pa3HooOpa3uu
WCITIOJIb30BAHHS MHTEPAKTUBHBIX (HOpM U Me-
TOJIOB OOYUEHHSI, TAK KaK OHU MPEIOCTABIISIFOT
yYalMcsT BO3MOXKHOCTh BXOXKIEHHS B pe-
AJbHYIO SI3BIKOBYIO CPENy, MO3BOJISIIOT UM OB-
JaZieBaTh YMEHHAMH PEYEBON JEATENbHOCTH B
paMKax COBPEMEHHBIX pPEYEBBIX HOPM H TOH
COLIMOKYJIbTYPHOM CHUTyallud, B KOTOPOH OHH
MOT'YT OBbITh IPUMEHEHBI (IpuiioxkeHue 1).

OpHMM W3 TJIABHBIX MPEUMYIIECTB WH-
TEPaKTUBHOTO OOYUYEHHS SIBISIETCS peueBoOe
B3aMMOJICHCTBHE €r0 YYACTHUKOB M CO3JIaHHE
pecypca KOMMYHUKAIMU (IPUIOKEHHE 2).

Ha ypokax aHmImiicKoro ssplka co3aa-
10TCsl y4eOHBbIE CHTYallld, MTOMOTAOIIHe y4a-
IIMMCS IPUOOpETaTh 3HAaHUS, YMEHUS 1 HaBbI-
KM B Pa3fMYHBIX BHUJAX PEUEBOU IEATETHHO-
CTH.

Jnst GopMHUpOBaHUS U COBEPILIEHCTBO-
BaHHA S3BIKOBOM KOMIIETEHIIMM TPHUMEHSIO
pa3HooOpasHbie MPUEMbI M METO/bI WHTEpaK-
TUBHOT'O OOYUCHHS.

[Ipu n3yyenun temel «MopajibHbIE 1A~
TOJIBI» UCIONB3yeTcs urpa «Pa3bop cutyanmii
W3 TMpakTUKW». Yyamuecs NMPUHUMAIOT yda-
CTHE B TPYIIIOBOM OOCYKIACHUU H COBMECTHO
BbIpabaThiBalOT pemieHue. OOcyxaeHue pe-
aJbHBIX KU3HEHHBIX CUTYaIli BHI3bIBAET JKU-
BOH MHTepec W jKeJlaHHe MOACTUTHCI CBOMMHU
uaesMu. 3alaHusi MOTYT OBITh OYEHb pa3HO-
o0pasHbeiMu: «Bamma moapyra 3abomnena, moco-
BETyiTe, Kak el ObIcTpee MONMPaBUTHCAY,
«Pa3paboraiiTe HOBBIH ycTaB IIKONBI. Apry-
MEHTHPYWUTE, 4YTO MOKHO M YTO HEIb3 JeNIaTh

B LIKOJIE», «J[aiiTe cBOEMY Apyry peKOMeH1a-
IIUH 110 3I0POBOMY ITUTAHUION.

st TpEHWPOBKH YHOTpEONeHUs Tac-
CHBHBIX KOHCTPYKIMH OyIymiero BpeMeHH
mpHUMeHsieTcsl TpymmoBast urpa «H3duparens-
Hasl KaMIIaHWs». Ydaliyecs B TPYyMIax roro-
BATCS K W30HMpaTenbHOW KaMIIaHWH, pelas,
YTO OHU MOTYT MO00OEmaTh HU30HpaTEeNsM,
9TOOBl TONYYUTh HaWOOIbIIee KOIHYECTBO
TOJIOCOB Ha BBIOOpaXx.

C uenbio oTpabOTKM HaBBIKOB HCITOJIb-
30BaHMS BOMPOCUTENbHBIX, OTPHIATEIbHBIX H
YTBEpIUTENbHBIX (OPM BpeMeH rpymmbl Past
MOXKHO HCIOJIB30BAaTh POJIEBYIO UTPY «AIH-
Oou». [lpemnararo ydvammmcsi CHUTYalHIO:
«Buepa B 8 uwacoB Beuepa Oblaa orpabiicHa
KBapTHpa BallMX coceAe». I'pymnma wurpaer
pOJIb «IETEeKTUBOB» M T'OTOBUT BOMPOCHI IS
nonpoca. JIBoe ydammxcs — <«Iojo3peBac-
MBbIE» — BBIXOJST M3 KJacca W MPHIyMbIBAIOT
cebe amnbu. J[eTeKTHBBI «IOMpPAIIMBAIOT I10-
JI03peBaeMbIX», a T€, B CBOIO O4Yepe/ib, JIOKa-
3BIBAIOT CBOIO HEBHMHOBHOCTH. PelieHue He-
CTaHJAPTHOW 3a]au¥l MIPHUBIICKAET YUaIIHXCS.

MuHu-KOHKYypC <«JIydmmii CIUIETHUK»
1enecoo0pasHo MPOBOJUTH YISl 3aKpETICHUS
HABBIKOB TpaHc(hoOpMamuu TIPSMOH peud B
KOCBCHHYI0. Yualiuecs NpOcTylIMBaloT He-
Oonpliod auanor W, padoras COBMECTHO B
rpymmnax, TpaHCQOPMHUPYIOT €ro, COpeBHYSCHh
3a 3BaHUE JYUIIErO CIJICTHUKA TPYIIITHI.

IMpuem «Menua-az0yka» MO3BOJISIET
yUYaIIUMCsI PaCIIMPUTh WX aKTUBHBIN CIOBaph
o TeMe ypoka. «Meana-a3z0oyka» npeacTaBis-
er co0ol pa3BepHYTHIN sl KIIIOYEBBIX MOHS-
THUH ¥ MpoOJIeM, OpraHU30BaHHBIX B andaBuT-
HOM TIOPSJIKE TIO ONPECNICHHON TeMe, U TIpe-
CTaBJCHHBIM B MyJbTUMEIUIHOM BapHaHTe.
I'pynmel u3 3-4 4enoBeK rOTOBST CBOM MYJIb-
TUMEIUWHBIC MPe3eHTaIMK, padoTast ¢ pa3Ho-
00pa3HBIMHU CIIOBapsIMUA U OBJIaJeBas HaBbIKA-
MU HCCIENIOBaTeNbCcKO paboTel. OOBICHSS
BBIOOD TOrO WJIM HMHOTO CIIOBA, Y4Yaluecs
y4aTcs MBICIHTh JIOTHYECKH, OTCTAauBaTh H
apryMEHTHPOBAThH CBOIO TOUKY 3pCHHS.

[Ipuem «Accormanuu» u mnpueM «Ue-
THIpE VyIJIa» HCHONB3YI0 TIPU 3aKPEIUICHHH
JIEKCUKHM 10 TeMe « MupoBble penurun». Ha
JIOCKE 3aIUCHIBAI0 TEMY YpOKa, U Mpeaarato
yUYalmMcsl Ha3BaTh CIIOBa, KOTOPBIE acCOIUU-
PYIOTCS C Hell. Yyaluumecs AeNATCs Ha TPYIIIIHI,
BBIOMpAas HMHTEPECYIOIIYI0 HX TeMy, OOCYX-
JIAIOT €€ U TOTOBAT NPE3CHTALUH.
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Hnst hopMupoBaHUS U COBEPILICHCTBO-
BaHHA PEYEBOI KOMIETEHLUH MPUMEHSIO Cie-
TYIOIIHUE TTPUEMbI U METOABl MHTEPAKTUBHOIO
00yUeHMS:

- YPOK-CUMYJISLHS 110 TeMe «IKOJIOTH-
YecKkue MpoOJIeMbI» IPOXOJHUT B BUJIE 3acea-
HUSI YWICHOB OpraHU3aiu «/{py3bs MPUPOIBI»
M COCTOMT W3 Tpex dramoB. Ha | srame kax-
JIbIA ydalluiics Moxy4aeT KapTo4yKy C €ro po-
JBI0 ¥ C ONOPHBIMU KJIFOYEBBIMH CIOBaMH, a
TaKXe CTaThi0, KOTOPast TOMOYKET PELIUTh MO-
CTaBJICHHYIO 3aJady. YdJalluecss YUTaloT CBOU
TEKCTBl M OIpPEAENSIIOT MOCIeN0BaTeTbHOCTh
BhICTyIUIeHHH. || 3tam ypoka — cumymnsus:
npejiceaaTellb OTKPhIBACT 3aceiaHue, OObsB-
JIieT MOBECTKY AHS W TPEAOCTABIAET CIOBO
KKJIOMY YYacTHHKY. KaX7plii yd4eHHK pac-
CKa3bIBACT O CBOCH AKOJIOIMYECKON IpodeMe
U TpemjiaraeT MyTH €€ peIIeHUs, CTPEMUTCS
ObITh yOCAMTENBHBIM W JI0Ka3aTh, YTO €ro
npobieMa TpencTaBiIsieT HAUOOIBIIYIO Orac-
"HocTh juid 1wiaHerel. |l stam — moasenenme
UTOTOB, peduiekcusi. YPOK IoMOraeT 0co3HaTh
OTBETCTBEHHOCTh Ka)/Ioro 3a OyImyiiee cBoei
IIJIAHETHI, a TaK)Ke TMPOSIBUTH CBOU OPaTOPCKHUE
CIIOCOOHOCTH.

- Ilpuem «AxypHas nuia» MO TeMe
«JIlerko nu ObITH MOTOABIM?». Kitace nmemurcs
Ha JIBE TPYIIIBI Il paboTHI ¢ TekcToM «Kype-
HHE» M TEKCTOM <«Ankoroabp». Kaxnpli wu3
TEKCTOB Pa30UT Ha 3 JIOTHYECKHX U CMBICIIO-
BbIX Onoka: «[Ipuunnbl», «llocieacTBus»,
«[Tomomp». Kaxkplii ydeHUK TpyNIbl CTaHO-
BUTCS <OKCIEPTOM» CBOCH MpoOIeMBl. 3aTeM
<OKCIEPTHI» JBYX TPYII BCTpEYaroTCs U 00-
MEHHBAIOTCS MH(pOpPMaIlUeH, a TOocle STOro
00y4YaroT 4JICHOB CBOEH KOMaHIbI TOMY, YTO
y3Hanu. Kaxkpas rpynma OTYMTBIBaeTcs IO
cBoeMy TeKcTy. Ha 3akmrounTensHOM 3Tare
O0CYXIIeHUsI TIpeAJiaral yJamumcs MPHHATh
ydacTue B poneBoil urpe «CKaku HET Kype-
Huto!». Urpa 3acramisieT BKIIOUUTHCSI B pado-
Ty Ka)JIOro, TIOMOTaeT BBIpa0OTaTh aJeKBaT-
Hble ()OPMBI MOBEACHUS W HAWTH CBOU apry-
MEHTHI MPOTHUB KypEHHUSI.

- PoneBbie auckyccuu 1enecooOpazHo
MPOBOIUTEL MOCTE KOHTPOJS BOCHPUATHUSA U
MMOHMMAaHHA PEYM Ha CIyX, KOTrjJa TEeKCT JaeT
SMOIMOHAJIBHBIA TOMYOK K IMOUCKY JaJIbHEH-
HIEero perieHns o0cykIaeMoil npobdiaemsr. Po-
JIEBbI€ JAUCKYCCHUM WMUTHPYIOT peabHbIE CH-
TyallM¥ OOIICHHMS, T KaXKIbIH BBICTYIAeT B
COOTBETCTBUM C OIpENENeHHON poibio. Tak,

poneBast auckyccusi «lloroBopuM o JIFOOBU»
MMpOXOAUT ITOCJIE KOHTPOJIA IMOHUMaHUA IIPO-
CITyIIAaHHOTO TekcTa <«JIf000Bb: MU} WM pe-
anbHOCTH». Pacmpenensio ponu cpeam yda-
IIUXCS C ONMHCAaHWEM WX XapakTepucTuk (Be-
JyIIUi, pOMaHTUK, CKENTHK, COMHEBAIOIIMII-
csl, BIIFOOJIEHHBIE), 1al0 BPeMs Ha MOJTOTOBKY
U ydaliuecsa BBICKa3bIBAIOT CBOC MHCHHE B
COOTBETCTBHH CO CBOEH poibio. Takue auc-
KyCCHU TpeOYIOT HMITPOBHU3AINN U Pa3BUBAIOT
CIIOHTaHHYIO HENOATOTOBJICHHYIO PE€Yb.

- Meron «Kpyrislit cron». [locne kon-
TpOJA IIOHMMAaHHUA IPOCIYIIAHHOIO TEKCTa C
IIOMOMIBIO  OTKPBITBIX BOIIPOCOB, KOTOPLIC
WJeaJbHO TOAXOMAT JUId Haudaja JAUCKYCCHH,
MpoBOXYy 3acenanue «Kpyrioro croma» mo
teme «llIkona Oyayuiero: kakas oHa?». Takas
¢dopma rpymmoBoro oOmEeHUsT (HOPMHPYET
KyJIbTYpy OOIIEHHS, TOJNEPaHTHOCTh K MHe-
HHUIO JPYTUX, IMO3BOJIACT COIJIaCOBbIBATH CBOU
TOYKH 3pEHUS U YUYUT KOHCTPYKTUBHOMY JHa-
Jory.

- Tok-moy «TeneBuneHue: 3a U Mpo-
THUB» TPOBOXKY B ()OpME 3alIUTHI TPOEKTOB.
VYuyainuecs: AeIATCsS Ha JBE TPYIIbI, BEIOUpa-
10T Beaytiero. Kaxkaas komaHa TOTOBUT CBOU
MYJIbTUMEIUHBIE MPE3EHTAllUK, a TaKXKe ap-
TYMEHTBI 1 KOHTPApPIyMEHTHI B 3aILUTy CBOEH
no3unuu. Benymmii o0o3Havaer mpaBuIia
MIPOBEIEHUS TOK-II0Y, IPENOCTaBIsAET KaXKI0M
KOMaHJIe BO3MOXXHOCTh O0OOCHOBaTh CBOIO
TOUKY 3peHud. B mporecce Urpsl «rene3pure-
JIU>» 3BOHAT B CTYAWIO M 3aJal0T CBOU BOIPO-
Cbl yJacTHHKaM obenx komanj. Wrpa mpepsl-
BacTCAd PCKIAMHBIMH POJIMKAMU W BBIITYCKOM
«Tam-TaM HOBOCTU». B KOHIIE ITOABOISATCS
WTOTH TOJIOCOBAHUS TeJe3puTened Mo TeMme
«Tok-moy».

Taxkast ¢popma mpoBeZieHUsT YpOKa Jera-
eT y4eOHBIH MPOoIEece IS MKOJIbHUKOB JIUIHO
S3HAYMMBIM H II03BOJIACT UM PACKPLITH CBOH
TBOPYECKHI MTOTEHIIUAL.

[Ipuem «Pabora c MOCIOBUIIAMH, TIOTO-
BOpPKaMM M OHHUTaTaMK> ITOBBIIIACT aKTUBHOCTH
U MOTHBalLMIO ydalluxCd Ha YpPOKE, a MHOI'O-
o0pasue MOo3BOJISCT YCIEIIHO BKIOYATh UX B
yU4eOHBIH Tpolecc Ha Pa3iInYHbIX dTanax ypo-
Ka, CTUMYIHpOBaTh oOmenue. [locnoBuiia u
MTaTa MOXET CTaTh JKCIO3WLHKEH K YpOKY,
CMBICJIOBOM OIOPOH ISl JanbHEHUIIENH TUCKYC-
CHHU B I'pyIlmax, TEeMOit IJIA CTaTbU B Ia3€Ty.

B mpakTuky paboThl BXOIAT MHIUBULY-
AJIbHBIC W TPYIIIOBBIC TBOPUYCECKUE BHUbI
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MHUCbMEHHBIX padoT. [Ipy BBIMOJHEHUH WHIH-
BUIYQJILHBIX 3aJaHUM ydYaluecss MOTYT pea-
JN30BaTh CBOE JKEIAaHWUE OMNKCATh JINYHBIH
OITBIT, TOMPOOOBATH ceOsI B POJIH TIEPEBOTUHKA
M T03Ta, XypHanucra. [ pynmoBsie BUIBI pa-
00ThI (HOPMUPYIOT y ydalIuXcsi yMEHHE apry-
MEHTHPOBATh CBOK TOUYKY 3PEHUS B MUCHMCH-
HOW TIONEeMHUKE, CcOONIoaTh KYJIbTYpY IHCh-
MEHHOU peyn.

Pexomenpanuy 1o opraHu3alliyd UHTE-
PAKTUBHOTO OOYYEHHS W aJIrOPUTM B3aMMO-
JCHCTBHS YYaIlUXCsA B TPYIIIE MPEACTABICHBI
B MpUJIOKeHuH! 3, 4.

Ha ypokax B HadanbHOW MIKOJNIE Iieie-
CO00pa3HO MPUMEHEHHE WHTEPAKTHBHOTO Me-
Toga oOy4deHuss — urpoporo. st mereil Ha-
YaJbHOM IIKOJIbl BEAYIIEW SIBISETCA UTPOBast
NeSITeIbHOCTh. JIeTIM HMHTEPECHBI  HUIPBI-
COPCBHOBAHMsI, POJICBBIC WIPHI. YuUaIluecs
OXOTHO KOIHUPYIOT peueBbiec 00pa3ibl, UMHTH-
PYIOT HHTOHAIMIO, C KOTOPOH MX MPOU3HOCHUT
YUUTENb, JIOOSAT y4acTBOBaTH B XOPOBOH pa-
0ote. Pebsita ¢ yIOBOJILCTBUEM TIOIOT aHTJIMMH-
CKHE U aMEpPHKaHCKUE NecHH. JleTh ydJacTBy-
10T B TeaTpaJiM3alliu, KoTopas co3uaér Oiaro-
MPUATHBIC YCJIOBHUS IS (POPMHUPOBAHHMSI CITO-
COOHOCTH O0IIAThCS HAa AHTIIMICKOM S3BIKE.
3ajaya yduTells COCTOMT B TOM, YTOOBI CHe-
JIaTh KKIBIA YPOK UHTEPECHBIM, YBIICKATECIIb-
HBIM M JIOOMBAThCS TOTO, YTOOBI OH Pa3BUBAI
MO3HABaTENbHBIN WHTEpec, MOOYXKIal yda-
IMXCA K AKTHUBHOMY Y4YacTHIO B yd4eOHOM
mporiecce.

Baxxnoe MecTo B pabore 3aHUMAaeET Ipo-
eKTHas JeITeIbHOCTh. MEeTOo/ IPOEKTOB SIBJIS-
eTCsS OJIHUM W3 COBPEMEHHBIX aKTHUBHBIX Me-
TOJIOB, MO3BOJIAIONIMX Pa3BUBAaTh KOMMYyHHKa-
THBHYIO KOMIICTCHIIMIO YYalMXCsA Ha ypOKax
aHTIMKCKOro s3blKa. I[IpoekTHbie paboThI
MOJB3YIOTCSI HEM3MEHHOW TONYJSIPHOCTBIO Y
yuammxcsi Bcex Bo3pacToB. Ha mpakTuke 1emno
MPUXOIUTCS UMETh CO CMEIIAHHBIMU IPOCK-
TaMH, B KOTOPBIX UMEIOTCS MPU3HAKU HCCIIe-
JIOBATEIbCKUX U TBOPYCCKHX MPOCKTOB OIHO-
BPEMEHHO.

B ocHoBe mpoekTa JNEKHT Kakas-au0o
npobiema. YToObl €€ pemuTh, yqammmces Tpe-
Oyercsi He TONILKO 3HAaHUE S3bIKa, HO M BiaJc-
HUe OONbIIMM O0BEMOM  Pa3HOOOPa3HBIX
MPEIMETHBIX 3HaHWUH, HEOOXOAMMBIX U JOCTa-
TOYHBIX I PEIICHUS JaHHOW MPOOJIEMBI.
Kpome Toro, MKOJBHUKH IOJDKHBI BIaA€Th
OIpenenéHHbBIME UHTE/UICKTYalIbHBIMH, TBOP-

YECKUMH M KOMMYHHUKAaTUBHBIMH YMEHUSIMH.
@opMHUPOBAHNE MHOTHX W3 3THUX YMEHUU fB-
JSIOTCS 3ajjauaMu O0y4eHUs! pa3IHYHbIM BU-
JlaM PEYEBOH ACATENbHOCTH. TakuM o0pa3oM,
paborasi HaJl MPOEKTaMH, Y4UTeIb (HopMHUpY-
€T, COBEPIICHCTBYET M Pa3BHBAET ayAWpOBa-
HUE, MMChMO, YTCHUE U ToBOpeHue. B mporec-
ce paboThl HaJl IMPOSKTOM pedsiTa mpuodpera-
10T HaBBIKH MEXIYHAPOIHOTO, MEXKYIbTYp-
HOT'O OOIICHUSI.

Ucnonr3oBanue WH(POPMALTMOHHBIX
TEXHOJIOTUH B OOYUEHHH aHTIUHCKOMY SI3bIKY
OTKpPBIBaET HOBBIE BO3MOKHOCTH. MyIbTHMeE-
JMHHBIE CPENCTBA MPOCTHl B TPUMCHCHHH,
BEJIMKa MX POIIb B MHTEHCHU(HUKAINU ypOKa W
MOBBIIICHAN €0 SMOIMOHAIBHOTO BO3JIEHCT-
BUS Ha yYalIUXCs. DTO HATJSITHO, KPacodHO,
WHTEPAKTUBHO.

AHanmM3upyst TPENCTABIICHHBIH BBIIIE
MPAKTUYECKUI OMBIT PabOTHI MO HCIIOIh30BA-
HUIO MHTEPaKTUBHBIX (popMm ypoka mpu o0y-
YEHUW MHOCTPAaHHBIM SI3bIKaM, MOKHO C/IEaTh
BBIBOJI, 4YTO TNpPUMEHEHHE HH(OPMAIIHOHHO-
KOMIIBIOTEPHBIX TEXHOJIOTHH U IPOEKTHOMN
METO/IMKK 00OTramnaer He TOJIBbKO YYeHHKa, HO
W yUYUTEIls, CTHMYJIHPYET TIOUCK, HHUIIUATHUBY,
3aCTaBJSCT €ro WITH B HOTY CO BPEMEHEM.
WuTepakTuBHBIN MeTon 00ydeHus GpopMupyer
MOTHUBUPOBAHHBI HHTEpPEC Yy HIKOJIBHUKOB K
AHTJMHACKOMY SI3BIKYy, CIIOCOOCTBYeT Ooree
3¢ ()EeKTHBHOMY YCBOCHHIO y4eOHOIro Mate-
puana ydyalmuMHCs, COJCHCTBYET Pa3BUTHIO
COIMOKYJIBTYPHOTO 00pa3oBaHus, oboraiaer
KOMMYHHKAaTHBHBIH OIBIT, 00ecIieunBaer aje-
KBAaTHOE TIOBEJCHUE B KOHTEKCTE MEKKYIIb-
TYPHOT'O B3aUMOJICHCTBUS (IpHIIOKEHHE D).

JUTEPATYPA

1. AmonamBuiau III. A. BocnurartenpHas u
oOpazoBarenbHast GYHKIUS OLCHKH Y4CHHS
IIKOJIBHUKOB. - MuHCK, 1984.

2. baounckuii FO.K. Ienaroruka. - M.: «IIpo-
cBemenne», 1983.

3. Benmmuko B.B., Kapnmesnu /1.B., Kapmue-
Bu4 E.®., Kupmmok JI.I'. UTaHOBarimonneie
METOJbl B TPaKIAHCKOM OOpa30oBaHHH. -
MuHck, 1999.

4. Benuens K. H. CBo6onHO€e Bocuranue: cO.
HAy4YHBIX TPYAOB. - M., 1999

5. I'magununa WU.I1. Hekotopsie mpuemsl pa-
0OTBl Ha ypOKax aHIJIMHCKOTO s3bIKa B
cpenteit mkose // MIHOCTpaHHBIC SI3BIKU B
mkoje. — M.: «[IpocBerienne», 2003.

BectHuk KACY

142



SJIEKTPOHHBIE TEXHOJIOI'MU B MTPENNOJJABAHUHN HHOCTPAHHOT O SA3bIKA

TIpumoserme 1. AnropaTy HHTEPAKTHEHOT O 00VIEHHA

PazBnTHe KOMMYHHWHETHEHDBIX

Il

MpW B3aMMO4SACTBMM BCEX YWaCTHHMHOB NpOLecca
E pEaNbHOH MOOENMPYHOLIE R CHTYALMK

Il

Yepes cMEHY DEXUMOE e ATENbHOCTH YUaLLMX CA

Il

MNpW BAPWATHEHOCTH MHTE DAKTHMEHBIX METOA0B
M MPpUEMOE 0BYUEHMA

OuaasTiueckme
Teopueckue
Ponesbie

AOwuanor, Npecc-HoHbepeHUMA

Pazbop cuTyaumia M3 NpaKTuHM

AHanu3 mopanbHoro esibopa
Kpyrabid cron

HOMMYHWKETHEHBIZ
TPEHMHIK

[Tpwnoxxenne 2. YTo 1aeT HHTEPaAKTUBHOE O0YICHHE?

* [OBBILACT MOTHBALIIIO

* YOHT MBICTHTE
HEOPIHHAPHO

* YYUT BCTYIATE B
napTHepCKHe
OTHOLICHHA

* YUHT TOXEPAHTHOCTH,
J0DPOMKENATENRHOCTI,
TaKTy
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* YHHT 0D0OCHOBEIBATH CBOH
IO

* (hOpMHPYET LIEHHOCTHO-
OpHEHTHPOBAHHOE
€AMHCTRO MPYIITH

* YUHT pa3permars
KOH(UIHKTHEIE CHTYAILI
H HAXOHTh KOMIPOMHC

* (hopMHPYET KIHIHEHHEIE
LIEHHOCTH

* OpMUpYET fOBEPUTENBHbBIE
OTHOWEHMA € Y4aLWMMKCA

* cnocobCTBYeT BOCXOMAEHWIO
MHAWBWAYANBHON TPAEKTOPUM

* GKTMBWM3WPYET HECTaHAAapPTHE
OTHOLWEHWE K OpraHu3auumn
obpasoeaTensHoro npouecca

* cnocobcTByeT MHOTOMEpPHOM
npeseHTauMK mateprana

IIpunosenne 3. Bnok peKoMeEIAIHE IO HETEPAKTHEHOMY O0VHeHHIO 1711
[A3EHTHA KOMMVEHEKATHEHEDL KOMIISTEHITHI VIAIHY T

ObvHaeHEEe JOTEHO ORITE:

— MNWYHOCTHO-NPpUEBNEKaTENbHbIM

~—  WHAMBUAYANU3IUPOBAHHBIM

KONAeKTUEHbBIM

~—  MHULWMPOBAHHbBIM Y4alLMMKUCA

—  aNbTEPHaTMBHbLIM (BapMaTHBHbIM)
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TIprnoxenne 4. AMTOPHTM B3ZEMOJASHCIEHT VHAIIEXCA E IPYIHIE

OCMBICIICHHE 1ICTTH

BBINOJIHEHHE HHIMBHIYAIBHOTO 3aJaHHs
KaKJIBIM YYaCTHHKOM PYTITIBI

B3aUMOIPOBEPKA Pe3y/ibTaTOB

B3aMOIOMOLIE B NPEOIOJIEHHH TPY/IHOCTEH

0b001eHHe pe3ynbTaTOB Ha OCHOBE
COBMECTHOT'O PeIIeHHs!

OLCHKA COOTBCTCTBHA IMOJTYYCHHBIX
PE3VIBTATOB IOCTABJICH HO# Hem

[punoxkenue 5

[uarHocTMKa ypoBHA o6y4eHHOCTH
Y4alMXCcA 8 Knacca no aHrNMHCKOMY A3bIKY
(2011/2012 yu.roa) npu opraH13saumm
WMHTEpaKTUBHOTO 06ydYeHuna

M ELICOKMHA YPOBEHE

ofyueHHOCTH
M 00CTaTOYHEIR YPOBEHE

oBY4EHHOCTH
CPEQHWH YROBEHE

[uarHocTMKa ypoBHA 06yueHHOCTH
YUYaLMXCcA MO aHFMIHCKOMY A3bIKY B 7 Knacce
(2010/2011 y4y.roa) c npuMeHeHMem

OHHBIX METOBME. i ypoeere

ofyueHHOCTK

M OOCTaTOYHE W YPOBEHE
obyueHHOCTH

¥ CPEOHWIA YPOBEHE

[OMarHoCcTUKa ypoBHA 0BY4eHHOCTH
y4almxca 9 Knacca no aHrAMMCKOMY A3bIKY
(2012/2013 yu.roa) npu opraHuM3aumm
WMHTEPaKTMBHOro oby4eHunA

M BEICOHWA YPOBEHE

oByUEHHOCTK
M 0OCTAaTOYHEIH YDOBEHE

oByYEHHOCTH
M CpeOHWIA YPOBEHE
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YK 004 : 371
NHOOPMAINMOHHBIE TEXHOJIOI'MA B OBYYEHUU UHOCTPAHHOMY
A3BIKY
Jlapuna M.B.

Hamr Bek — Bek monurioToB. To 03Ha-
YaeT MpU3HaHHue TOro (akTa, YTo 3HAHUE JTaXKe
HE OJIHOTO, & HECKOJIbKUX WHOCTPAHHBIX SI3bI-
KOB CTaHOBHUTCS HEOOXOJUMBIM YCIIOBHEM 00-
pa3oBaHHOCTH,  (aKTOpPOM,  CYIIECTBEHHO
BIVSIFOIIMM Ha YCIHEIIHOE TPOJBIKEHHUE B
pasHbIX cdepax NeITeIbHOCTH B HOBOM II0-
CTHHJYCTPHAIILHOM o00miecTBe. 3HAHHE WHO-
CTPAaHHBIX SI3BIKOB U KOMITBIOTEPHBIX TEXHO-
JIOTHA- Ba)kHEHIIMe TpeOOBaHUs K YPOBHIO H
KadyecTBy 00pa3oBaHUs JIOOOr0 CIEUATNCTA,
MOMUMO, pasymeercs, NpodecCHOHATLHON
obnmactu. B mocnemHue ronel BcE yaiie moj-
HUMaeTcs BOMPOC O MPUMEHEHWU HOBBIX WH-
(OpPMAIIMOHHBIX TEXHOJIOTMH B OOyYEeHUH
WHOCTPAaHHOMY SI3bIKY. DTO HE TOIILKO HOBBIC
TEXHUYECKHE CPEICTBA, HO U HOBBIE (DOPMBI U
METO/Ibl TIPENoJaBaHus, HOBBIH MMOIXOI K
MPOIECCY 00YUCHHUS.

B ycnoBusx mH(popmannoHHoro odiie-
CTBa 3HAaHUSA WU KBaMM(UKALUS MPUOOPETAIOT
MepBOOUEPEIHOE 3HAUCHUE B JKU3HU UEIOBe-
ka. UroObl OBITH B Kypce pa3BHTHS MUPOBOH
HAyKd, HEOOXOIMMO H3YyYEHHE IEePBOMCTOY-
HUKOB Ha si3bIKe aBTOpOB. [loaTOMY, MOBBIIIIE-
HUE 3HAYMMOCTH HHOCTPAHHOTO S3bIKA, €ro
BOCTPEOOBAHHOCTh, OKa3aJld BIHMSHUE Ha CO-
JiepiKaHue, 3a7aul U IHHAMUKY O0y4YeHUSI.

B XXI| Beke mHTeHcH(UKAIUS ¥ MO-
JepHHU3anys oOpa3oBaHus TpeOyeT BHEAPCHUS
TaKWX MHHOBAIMOHHBIX TEXHOJOTUH, KOTOpBIC
MPEeCcIeAyIOT IeJdb TBOPYECKOTO BOCHUTAHUS
JUYHOCTH B HMHTEIUICKTYallbHOM W 3MOIIHO-
HAJBHOM HW3MEpeHHH. TakuMH WHHOBAIHOH-
HBIMH TEXHOJIOTHSIMU SIBJISIIOTCSI: Pa3BHBAIO-
mee oOydeHHe, MPOCKTUPOBAHHE, MPOOIEM-
Hoe oOyueHue, ypoBHeBas nudepeHnanms,
TECTOBasl CHCTEMa, WTPOBOE OOYYeHHE, II0-
TpyXEHHE B HHOS3BIYHYIO KyJIbTYpY, 0Oyde-
HUE B COTPYJAHUYECTBE, a TAKXKE - UCCIEeI0BA-
TeNbCKUE, HHPOPMAITUOHHO - KOMMYHUKATHB-
HBIC ¥ JINYHOCTHO - OPUCHTHUPOBAHHBIE TEXHO-
soruu. IIpy Takol 1eneBor ycTaHOBKE IO3HA-
BaTeNbHbIC YHUBEPCANbHBIC JCHCTBUS SIBIIS-
I0TCSI OJTHAM M3 BEIYIIUX KOMITOHEHTOB 00pa-
30BaTENBHOTO CTaHAapTa. JTO OOBSCHIETCS
TEM, YTO OJHOW M3 COCTABIIIONIUX TICHXHYE-

CKOTO Pa3BUTHS OOYYAIOIIEro SBISIETCS €ro
MO3HaHUe, MmojpasyMeBarmoiiee chopMupoBan-
HOCTh HAY4YHOM KapTHHBI MHpa, CIIOCOOHOCTH
YOPaBJIATh CBOEH HWHTEIUIEKTYAIBHOM Jies-
TENFHOCTHIO, OBJIAJICHHE METOMIONIOTHEH, CTpa-
TErHSIMH M CIIOCOO0aMHM OOyuYeHMS, pa3BUTHE,
CHMBOJIMYECKOTO, JIOTUYECKOT0, TBOPUYECKOTO
MBIIUICHUS, TPOIYKTHBHOIO BOOOpaXKCHHUS,
MmaMsTH, BHUMaHHs, pediekcuu. B cBsizu ¢
9THM, TIO3HaBaTeIbHBIC YHHBEPCAIbHBIC JeH-
CTBHS BKJIIOYAIOT:

- JIEHCTBHS 10 W3BJICYECHHUIO HMH(pOpMa-
1y,

- CITIOCOOHOCTh OPHEHTHPOBATHCS B CHC-
TeME 3HaHWH W OCO3HaBaTh HEOOXOJMMOCTh
HOBOT'O 3HAHUS,

- CIIOCOOHOCTH JIeNaTh MpPEABAPUTEIb-
HBbI OTOOpP MCTOYHHUKOB HH(pOPMAIMM IS
ITOMCKa HOBOT'O 3HAHMSI.

TexHomorust mpobnemMHOro O00y4YeHHUs
MpeAroNaraeT CaMOCTOATENLHOE — pelIeHne
MO3HABATENBHBIX M TBOPUYECKHX 3a]ad uepe3
KPUTHYECKOE TIEPEOCMBICIICHHE W TPUYMHO-
JKEHUE 3HaHUI U YMEHHUI; U TIO3BOJISIET pean-
30BaTh YCJIOBUS (DOPMUPOBAHUS y YUaIIMXCS
[I03HABATEIbHbBIX YHUBEPCAJIBHBIX JIECHCTBUI:
co3zmaHue atMoc(epsl COTBOpYECTBAa B 0OIIIe-
HUH, BKJIFOUYECHHE DMOIMOHAIBLHOW Chephl pe-
OcHKa, TMYHAs 3aMHTEPECOBAHHOCTh YYCHUKA,
COBMECTHBIM IMOMCK HCTHHBI, CaMOOILICHHBA-
HUE, CAMOKOPPEKIIHS, CAMOIOCTATOYHOCTb.

OaeuM U3 cOoco0OB  aKTUBU3ALIMHU
yualmmxcsi B Tporiecce OO0ydeHHsl WHOCTpaH-
HBIM SI3BIKAM SIBJISIETCS MPOEKTHpoBaHue (Me-
TOJI TIPOCKTOB), KOTIAa YUYCHUK CaMOCTOSTEIb-
HO TUIAaHUPYET, CO3Ja€T, 3alluiiaeT CBOU Mpo-
eKT, T.C. aKTHBHO BKIIIOYAaeTCS B IIPOIECC
KOMMYHUKATUBHOM JEATEIBHOCTH. Y4EeOHBIN
MPOEKT — 3TO KOMIUIEKC TTOMCKOBBIX, UCCIIE]I0-
BaTeIbCKHUX, PACUCTHBIX, IPaUICCKUX U JAPY-
IUX BUJOB PaOOThI, BBHIOJHACMBIX yJaIllMMHU-
Csl CaMOCTOSITENIFHO C IEIbI0 MPAKTHYECKOTO
WIH TEOPETHYECKOTO peIICHHs 3HAYUMON
MPOOJIEMBI.

OCHOBHBIMH LIEISIMUA TIPOSKTHOH METO-
JTUKH SIBJISTIOTCSI:

1) caMoOBBIpa)K€EHHE W CaMOCOBEPIIICH-
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CTBOBaHHE Y4YaIMXCsl, TOBBIIICHUE MOTHBA-
U o0ydeHus, GopMHUpOBaHUE TTO3HABATEIb-
HOT'O MHTEpeca,;

2) peanuzanus Ha TPaKTHKE MPHOOpe-
TEHHBIX YMEHUH W HAaBBIKOB, Pa3BUTUE PEUH,
YMEHHE TPaMOTHO U apryMEHTHPOBAHO Ipe-
MOJJHECTH HCCIIENyeMbI MaTepuai, BecTH
JIMCKYCCHOHHYIO MOJIEMHUKY;

3)  mpoaeMOHCTPUPOBATH
KyJIBTYpbI, 00pa30BaHHOCTH,
3pENoCTH.

Bunb! npoekToB:

1) poneBbie UTIPHI, ApaMaTH3ALNH, UHC-
[ICHUPOBKU (CKa3KH, TeNemoy, Mpa3aHUuKH,
MY3bIKaJIbHBIC TPEACTABICHUS U T.]1.);

2) uccnenoBaTeabCKie (CTpaHOBEIEHHE,
000011IcHUe HAyYHBIX 3HAHHUM, HCTOPHYCCKHUE,
9KOJIOTHYECKHE U T.11.);

3)TBOpueckre (COYMHEHMS,
CIIEHApHH, CTEHTa3eThl U T.11.);

4) MynbTUMEIUUHBIC TPE3CHTAIINH.

IIpoekTHBIM METO TOMOTraeT pa3BUBaTh
SI3BIKOBBIC M HMHTEIJICKTyaJlbHBIE CIIOCOOHO-
CTH, YCTOWUYUBBIN HHTEPEC K U3YUYEHHUIO SI3bIKA,
noTpeOHOCTh B caMooOpa3oBaHuu. B koHed-
HOM HWTOTe TPEAINONaraerTcsi JOCTHIKEHHE
KOMMYHHKATHBHON KOMIIETCHIIUH, T. €., OIpe-
JIETICHHOTO YPOBHSI SI3BIKOBBIX, CTpaHOBEIYE-
CKHMX, COIIMOKYJIbTYPHBIX 3HAHUH, KOMMYHU-
KaTUBHBIX YMEHHHA M PEUEBBIX HABBIKOB, I10-
3BOJISIIOIINX OCYIIECTBIISATh MHOS3BIYHOE 00-
HICHUE.

Peanmzanus mpoeKTHOTO W HCCIEoBa-
TENTLCKOTO METOOB Ha MPaKTHKE BEIET K H3-
MEHEHUIO Mo3unuu yuutens. W3 Hocurens
TOTOBBIX 3HAHWU OH TpEBpallaeTcs B OpraHu-
3aTopa IO3HABATEILHON JEATEIbHOCTH, Kak
[I0Ka3aHO Ha cxeme. M3 aBTOPUTETHOrO HcC-
TOYHHMKA WH(OpPMALIUH MPEroJaBaTenb CTaHO-
BUTCSl COYYAaCTHHKOM HCCIIEOBATENHCKOTO,
TBOPYECKOI'0 MO3HABATENFHOIO Tpoliecca, Ha-
CTaBHHUKOM, KOHCYJBTaHTOM, OpPTaHHU3aTOPOM
CaMOCTOSTEIbHOW JIEATENFHOCTH YUYaIIuXCs.
Mero/ POEKTOB CUNUTAETCSI OJTHUM U3 CaMbIX
MOIIHBIX CTUMYJIOB MOTHBAIllUM W3y4YCHUS
WHOCTPAHHBIX SI3BIKOB, 3TO CaMbIi TBOpUE-
CKHI BHJ JESTEIbHOCTH, TaK Kak B pabory
HaJ MPOCKTOM BOBJICUEHBI BCE ydaluecs, He-
3aBHCHUMO OT CIIOCOOHOCTEH M YPOBHS SI3BIKO-
Boil moaroroBkd. OHM TPUMEHSIOT Ha IpaK-
THKE MPUOOPETEHHBIC 3HAHHMS M CHOPMHPO-
BaHHBIC peUcBbIC HABBHIKM U yMEHUsI, TBOpUC-
CKM TIEpeOCMBICITHBAst H MpuyMHOXkas. Kpome

YPOBEHB
COLIMaIbHOM

epeBo/,

TOro, MPOOJIEMHOCTh U Pa3HooOpa3ue GopMm U
BUJIOB JIAHHOHM TEXHOJOTMH MpPEAIoiaraeT Ha-
JIMYNEC MCXKIIPEAMETHBIX CBS[3eI>i, YTO IIO3BOJIA-
eT JaTh yd4alieMycsi SIpKO€ MPECTaBJICHUE O
MHpE, B KOTOPOM OH HUBET, O B3aUMOCBS3U
SIBJICHHH W TPEIMETOB, O B3aWMOIIOMOIIH, O
MHOTO00pa3uu MaTepuaibHOW W XYIOXKecT-
BEHHOU KynbTyphl. OCHOBHOM aKI[eHT Jeaer-
cs Ha pa3BUTHE OOpPA3HOrO MBIIUICHHS, Ha
IMOHMMAaHUC TPUYNHHO-CIICACTBCHHBIX CBs3ei
M JIOTUKH COOBITHH, HA CaMOpeaau3alluio U
CaMOBBIPpAXXCHNUEC HE TOJBKO YUYCHHUKOB, HO U
yumrens. [IpoektHas Meroauka TpeOyer oT
YUUTENS TIIATEIBHON IOATOTOBKH, Hpodec-
CHOHAJILHOTO MacTtepcTBa, Apyauuud. OmHO
W3 TJIaBHBIX YCIOBUH 3((EeKTHBHOCTH yued-
HOM JeATeNbHOCTH — atMocepa A00pokena-
TCIIbHOCTH, B3aMOIIOHUMAaHUA, OOBEpUH,
TBOPYECTBA, MOOLIPEHHUS MO3HABATEIBHON aK-
TUBHOCTHU Yy4JalIUXCA

B coBpeMeHHOM MMOHWMaHWH Y4eOHBIH
IIPOEKT-3TO UHTETPUPOBAHHOE AUAAKTUYECKOE
CPEICTBO Pa3BUTHS, OOyUYEHHUS M BOCIUTAHUS,
KOTOpOE TIO3BOJISIET BHIpAOATHIBATH W Pa3BU-
BaThb CHCHI/I(I)I/I‘ICCKI/IG YMCHHA U HAaBBIKH.

1) mpobaemaTH3anmym,

2) MIaHUPOBAHUS,

3) camoananu3za u pedaekcu,

4) nipe3eHTaINH,

5) nccnenoBaTenbcKoil paboThI.

Hcnosnb30BaHHe MPOCKTHOW METOIAUKU
SIBJISIETCSL OTHOM M3 COCTABISIONIMX 00pa3oBa-
TEJBHOTO MPOIlecca, TaK KaK yJalmecs ¢ pas-
HBIM YPOBHEM SI3BIKOBOM IMOATOTOBKM Y4YacCT-
BYIOT B pabOTe B COOTBETCTBHH CO CBOMMH
BO3MOXHOCTAMHU. 10 MOeMy MHEHHIO, HapaBs-
HE C TPYIMIOBBIMH MPOCKTaMH HEOOXOIUMO
MPpUMCHATbL WHAUWBHUAYAJILHBIC 3aJaHUA, OCO-
6eHHO IIprU MOATOTOBKE MTOI'OBBIX YPOKOB —
3TO YHUKaJbHasg BO3MOXKHOCTb ISl JAEHCTBU-
TCJIbHO KOMMYHHKATHBHOI'O 06yquI/15[ HHO-
CTPaHHOMY S3bIKy. Takue YpPOKH CHHUMAIOT
MEPCHAIPSKCHUC U YTOMIIAEMOCTD y4allluXCs,
PE3KO MOBBLINIAIOT MOo3HaBaTENbLHBIN HUHTEPEC,
Pa3BHBAIOT y y4alMXCs BOOOPa)KCHHE, MBbIIII-
JICHUEC, pE€yb, MMaMiATb U MOT'YT 6BITB IIpoBEaC-
HBl MPAKTHYECKU MO JI000H TemMe B paMKax
IpOrpaMMHOT0 MaTepuaia.

Pe3yJIBTaTBI OYCBUJHEBI. JJaHHAsd METO-
JKa 1aéT BO3MOYKHOCTh IIyOXKe H3y4UTh Te-
MYy, pa3BUTh TBOPYECKHE CIOCOOHOCTH yd4a-
IUXCS, YIUT OOIIEHUIO, YMEHHUIO MOJIb30BATh-
Cs IPAaMMAaTUYECKUMU CTPYKTYypaMu, UCUYE3AET
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cTpax BeJeHHUs1 Oecelbl HA HUHOCTPAHHOM SI3bI-
ke. Kpome Toro, mpoekTHass TeXHONOTHsS d¢-
(eKTHBHA W YBIJIEKaTeJIbHA JUIS TpeErojiaBaTe-
JIel, TaKk KaK TOMOTaeT PacKphIThCS Kak TBOP-
Yyeckasi JIMYHOCTh, YYacTBYIOIIAs B HCCIEO-
BaTENbCKOH paboTe HapaBHE CO CBOMMH y4Ya-
muMucs. KoHeuHo, TpoekT, 3To He maHares
OT BCeX MpoOJieM, HO 3TO mar BIepéa B Ipe-
MOJJABAHUH MHOCTPAHHOTO SI3BIKA.

WudopMannoHHO-KOMMYHHKAIIMOHHBIC
TEXHOJIOTUU SIBJISIIOTCSI MOIIHBIM CPEICTBOM
00y4eHUs, KOHTPOJISI U YIPaBIICHUST YIeOHBIM
IIPOLIECCOM, TaK KakK - 3TO BaXHEHIIMH Iapa-
METP COBPEMEHHOM COIMOKYIbTYPHOU CHCTE-
Mbl. HWHTepHeT-pecypchl — MPUBBIYHOE U
yIoOHOE CPEACTBO 3HAKOMCTBA C KYJIBTYpOH
JpYruX CTpaH M HApOJOB, OOIICHUs, MOTyde-
HUsI UHPOPMAIIUK, HEHCTOIIUMBIH HCTOYHUK
obpazoBarenbHOro npomecca. IMeHHO modTo-
My, B OCHOBE CHCTEMHOI'0 Mojxoja K pedop-
MHUPOBAHUIO METOJIOB OOYYEHHsI HHOCTPaHHO-
My SI3BIKY C HCIIONB30BAaHUEM HOBBIX WH(QOP-
MAIMOHHBIX TEXHOJIOIHHA JISKHUT KOHIICTIIIHS
WH(POPMAITMOHHO- O0y4aroliel cpelnbl, KOTo-
pasi paccMaTpuBaeTcs B TECHOW CBSI3U C CHC-
TeMOW pa3BuBaroIIero odydenus. Mudpopma-
UOHHO — oOydaromiasi cpena MpelCcTaBIseT
co00i COBOKYITHOCTH YCIIOBHM, KOTOpBIE HE
TOJIBKO MO3BOJISIOT (POPMHPOBATH M Pa3BUBAThH
SI3BIKOBBIC 3HAHMWS, YMCHHSI M HABBIKU, HO U
CIIOCOOCTBYIOT Pa3BUTHIO JIMYHOCTH Y4aIlero-
cs1. OOyyaeMblid, 10 Mepe Bce Oosiee aKTUBHO-
ro, TIyOOKOr0 M BCECTOPOHHEro y4acTHs B
MpoIecce CaMOCTOSTEINbHON yueOHOU jes-
TENFHOCTH TI0 YCBOSHHUIO HMHOCTPAaHHOTO SI3bI-
Ka, MpeBpamaercsi W3 IacCUBHOTO OOBEKTa
BO3JICHCTBUSL YYUTENsl B TIOJHOMPABHOTO CO-
yJacTHHKa y4eOHoro mporecca. [legaroruye-
CKasl aKTyaJbHOCTh, (hopmupyemoil B HH)Op-
MaIMOHHO — oOydYaromel cpeae CHCTEMBI
SI3BIKOBBIX 3HAHUH W YMEHHM COCTOUT B TOM,
4T0 00y4aeMoMy JODKHA OBITh MpPEAokKeHa
JUISl yCBOCHUSI UMEHHO TaKasi CHCTeMa 3HaHW,
KOTOopasi eMy HeoOXoJ¥Ma Ha JaHHOM JTare
CBOErO PpAa3BHTHS, BIOCICICTBUH JAIOIIAs
BO3MOXKHOCTB PElIaTh 3aJ[a4i BO3PACTAIOIIEro
YPOBHSI CIIO’KHOCTH.

AxTuBHOE BHenpeHue lHTepHera moO-
3BOJISICT BBIICIUTH CIICAYIONINE HampaBlICHUs
paboTHI:

1) [Mpumenenue nporpamMmsl SKype;

2) Ucnonp3oBanue psga HuTepHeT —
caiiToB jyis o0y4yenus W4,

3) Ucmonp3oBanue OJIOT — TEXHOIOTHIA;

4) Vcrionb30BaHHE CUCTEMbI AUCTAHIIH-
OHHOT'0 00pa3oBaHUsI.

B nanHOil craThe XOTENOCh YIEIUTh
0co00e BHUMaHHE PAcCMOTPEHHIO BOITpoca 00
OCOOCHHOCTSIX HCIIOJIB30BaHUsI OJIOT- TEXHO-
JIOTHil B 00y4CHUH MHOCTPAHHOMY SI3BIKY CTY-
neHToB. Takke 3TO HampaBleHUE Ha3bIBAIOT
MHTEPHET-0JIOr - JIMYHAs CTpaHW4YKa B BUIC
JTHEBHUKA WIH XypHaina. bror sisercs on-
HUM U3 momylisipHbIX cepBucoB Be6 2.0. Io-
MyJSIPHOCTH JaHHOW TEXHOJOTHH O0YCIIaBJIH-
BaeTcsl CICAYIONIMMHU JUJIAKTHUYECKUMHU CBOM-
CTBaMU: MPOCTOTA HCIIOIb30BAHUS M JOCTYII-
HOCTH; 3(P(PEKTUBHOCTh OpraHU3aluu WHPOP-
MAaIMOHHO TIPOCTPAHCTBA; HHTEPAKTHBHOCTD U
MYJIBTUMEIUIHHOCTD; HAJISKHOCTh U Oe3omac-
HOCTb.

Blog (6510r wau Be66s0r) (OT aHTI. «Cce-
TEBOI» JKypHAJl WM IHEBHUK <COOBITHIY;
HarnpuMep, Www. blogger. com, www.
livgournal. ru) -asto BeG-caiiT, OCHOBHOE CO-
JiepiKaHue KOTOPOTO - PETyJspHO jJobaBise-
MbIC 3aMUCH, W300pPaKEHUS U MYJIbTHMEIHA.
Bebnor - 3T0 conmankHas cetb, KOTOpasi Hau-
JTYYIIAM 00pa3oM TOAXOIMT JIIsl UCTIONb30Ba-
HUSI IUAaKTHYSCKUX LENsAX, T.K. OHA MO3BOJIS-
€T XpaHHTh M KIaCCH(PHUIUPOBATH HEOOXOIH-
MYIO0 ¥ U30BITOYHYIO MHPOPMAIUIO B JIIOOOM
Buze(rpadguku, KapThl, PUCYHKH, (ororpa-
(Gum, BUIEO0), CO3MaBAaTh OTKPBITHIE M 3aKPHI-
ThIe WHTEPHET-COO0IIECTBA JUISl OOCYKICHUS
npobieM W 3aJlaHuil W peanu3alnyu TPYIIIo-
BBIX TIPOCKTOB; KOHTPOJIHUPOBATH YCBOCHHE
yueOHOH HMH(OpPMAIUK MOCPESACTBOM OHJIAMH
TECTOB, OMPOCOB U OOCYKJCHUH, PElEH3UN H
Ap.

Drtanel pa3Butus TexHonoruit Web 2.0
copMUpOBaIIM YEThIpE OOMMPHBIE (OPMBI
BJIMSIHHS, KOTOPBIE MOTYT OBITh OIpPEACICHbBI
KakK: HCCIIeIOBaHNE, S3bIKOBas T'PAMOTHOCTB,
coTpyaHHUYecTBO M TyoOnukanus. C mo3HaBa-
TenbHOM Toukk 3penuss Web 2.0 mpurianraer
MOJIb30BATENEH Ui Pa3BUTUS HAaBBIKOB HC-
MOJIb30BaHUSI HOBBIX BUIOB HMCCIICIOBAHUS M
dopm KommbroTepHO#t rpamoTHOcTH. Web 2.0
SIBIISIETCSl OJTHOM M3 COCTABIISIONIMX IpoIecca
uccrenoBanus ceru MHTepHeTa, a B YacTHO-
cTH Ui oOpa3oBaTeNbHBIX IIeNell U BHempe-
HUSI B TIPAKTHKY.

3amaun MOC 1o M3ydyeHUI0 MHOCTpaH-
HOT'O sI3bIKa:

- ofecrieueHne YCIOBHI Ui TBOpUE-
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CKOTO OCBOEHHS NHChbMa, a TaKK€ PEUEBBIX
YMEHUI U HaBBIKOB;

- MHTErpanus pa3iniHbx GopM U cTpa-
TEruii, HalpaBJIEHHBIX Ha Pa3BUTHE CAMOCTOS-
TEJIBHON TMO3HABATEIbHOW YUeOHON aesTeNb-
HOCTH B TIpoLiecCe€ MHIUBUIYAJIbHON U TPYII-
MOBOM PabOThI 00yYaEMBIX;

- TIOBBIIIEHHE MOTHUBAIIIOHHOW HAacChI-
IIIEHHOCTH y4eOHOro mpoiiecca

- OpraHu3allisi IO3HAaBaTEJIbHON KOM-
MYHHKAITHOHHON NIESTeTbHOCTH C HOCUTENIMU
SI3bIKA M YICHAMH CETEBOT0 COOOIIecTBa, H3Y-
YaIOIIEro NHOCTPAHHBIN S3BIK;

- ¢opmupoBaHue Ha 0a3e S3BIKOBBIX
3HaHUH  COBpeMEHHOW  HMH(MOPMAIIMOHHOH
KYJIBTYPBI, TMO3BOJISIIONIEH paboTaTh B KOMIIb-
FOTEPHON U TEIEKOMMYHUKAIIMOHHOM Cpelie.

B ocHOBe maHHOH HWHHOBAIMOHHOH
TEXHOJIOTUU JIeKAT MPHUHLMUIIE, OTpaKalollue
crnenu(uKy HM3y4aeMoro IpeaMera M camom
cpenbl O0YYeHUsS: OTKPBITOCTh, WHTErPATHB-
HOCTh, CHCTEMHOCTh M TIOCJIEAOBaTEbHOCTD,
WHTEPaKTUBHOCTh, HAIJISAHOCTh IpENCTaBIIe-
HUS MaTepuaja, MHOTOACIeKTHOCTh U H30BbI-
TOYHOCTh BCEX KOMIIOHEHTOB CPEJIBI.

DddexTuBHOE (YHKIIMOHUPOBAHHE
HNOC 3aBucHT: OT YpOBHSI pa3BUTHS HUHQOP-
MaIMOHHO- TEICKOMMYHHKAIIMOHHOW WH(pa-
CTPYKTYpbl 00pa3oBaHMsl W B3aHMOJCHCTBUS
JaHHOW MHMPACTPYKTYpHI ¢ 00y4aeMbIMH; OT
LIEJIOr0 KOMILIEKCa MCUXOJIOT0 — MeJaroruye-
CKUX YCJIOBHUH; OT KOHTPOJS MOTHBALIMOHHOTO
¢doHa M ero pa3BUTHS; ydeTa HWHIMBHIYallb-
HBIX OCOOCHHOCTEH 00y4aeMbIX; OT SI3BIKOBO-
rO COTBOPYECTBA BCEX YYACTHHKOB Y4eOHOTO
mporecca.

Crpykrypno MOC opranmusyercst B Buze
MOJIETIH, TIPEICTaBISIONEH co00l COBOKYII-
HOCTh YYacTBYIOIMX B Mpolecce 00ydeHUs
CYyOBEKTOB, CBSI3U MEXKIy KOTOPHIMU peau-
3YIOTCSI C TIOMOIIbIO HH(POPMAIIMOHHBIX MOTO-
KOB, OpPTraHM30BAHHBIX, B COOTBETCTBUU C IIe-
JSIMU M 3aJadyaMd  y4eOHOro mpoliecca B
¢dyHKIMOHANBHBIE OJI0KH. Kax b1l 3 O510KOB
(mporpaMMHO — TpeHa)KepHbIH, HH(MOPMAIIH-
OHHO - METOJIMYECKUN, KOMMYHUKAIMOHHBIH,
WHCTPYMEHTAJIbHBIM, COLMOKYJIbTYPHBIN, MO-
THUBAI[MOHHBIA ¥ HJCHTU(PUKAIMOHHO — KOH-
TPOJMPYIOIINi) HANpaBICH Ha peau3aIfio
CTpaTeruii OCBOEHHA WHOCTPAHHOTO SI3bIKa, a
TaKXKe KOHTPOJb HaJ XOIOM Y4eOHOro Tpo-
necca. Cpena HaXOAUTCS B MOCTOSHHOM pas-
BUTUH, KOTOpOE OOYCIIOBICHO JMHAMHUKON

BKJIFOUCHMsSI HOBBIX (POPM H MEAArOrHYeCKHX
TEXHOJIOTUH OOyYEHUs WHOCTPAHHOMY S3BIKY,
a TaKXe€ Pa3BUTHUEM CaMHUX YYaCTHHUKOB IpO-
mmecca.

Yyactue B MHPOPMALMOHHO - KOMMY-
HUKAIIMOHHOM MeJarornyeckom JesaTeIbHOCTH
CHOCOOCTBYET KOMILIEKCHOMY (hOpMHUpPOBa-
HHUIO BCEX AaCIEKTOB KOMMYHHMKAaTHBHON KOM-

METEHIIMU: S3BIKOBOr'O, COIMOKYJIBTYPHOIO,
[I03HABATEIBHOr 0, JUHIBOCTPAHOBEIYECKOIO;
a TakKe CMEKHBIX KOMMYHHMKaTHBHO-

KOTHUTHBHBIX yMEHHH ydammxcs( MOUCK M
oTOOp peneBaHTHOH MH(pOpPMALINH, e aHAIU3,
0000menne u kmaccudukaimsa). Mozaenupo-
BaHUE PEAIbHON ayTEHTHYHOM Cpenbl oCpe-
CTBOM mNpuBiedeHuss HMHTepHer — pecypcoB
CIY)KUT HE TOJIbKO OOJiee YCIEIIHOMY OCBOE-
HHUIO A3bIKa, HO U ITO3BOJISICT ITOCTUYDb I‘J'IYGI/IH'
HBIH 3aKOH CIMHCTBa M MHOTO00pasus KyJib-
TYpBIL.

Takum 00pa3oM, MHHOBAIIMOHHBIC TEX-
HOJIOTHH, KOTOPBIE MBI CETrOJIHS PaCCMOTPEIIH,
CYIIECTBEHHO 000ram@amnT H pa3Hoo0pa3sT
npernoJjaBaHuC HWHOCTPAHHBIX S3BIKOB. Ha
CMEHY MOHOTOHHOW paboTe MPUXOAUT MHTEI-
JIEKTyaJIBHBIA TBOPYECKHM MOUCK, B IpoOLECCE
KOTOpOoro (QopMHUpYeTCsl JIMYHOCTh HOBOT'O
THUIIA, AKTUBHAS U LIEJIEYCTPEMIICHHAs!, OPUECH-
THUPOBaHHAs Ha TIOCTOSTHHOE CaM000pa30BaHUe
U pa3BUTHE.
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TECHNOLOGY INTEGRATION INTO FOREIGN LANGUAGE TEACHING
MelnikovaT. A.

Just as foreign language teachers have
to come to terms with the proficiency move-
ment, student-centered teaching models, per-
formance based instruction, and national stan-
dards, modern teachers are caught in the web
of technological advances that nowadays in-
fluence teaching and learning a foreign lan-
guage. Both teachers and students are sup-
posed to learn how to use new technologies
and applications. The teachers are to learn in
order to redesign their curricula, to apply
technology in ways that meet their instruc-
tional goals and the needs of their students,
and to assume new roles as tutor, manager,
and assessor. The students areto learn in order
to be able to work with the teacher and the
class when learning a language more effec-
tively.

There can come big challenges ahead
for teachers, whether they are teaching foreign
languages and cultures or whether they are in
the field of teaching prospective teachers.
Those professors who are teacher educators
are in the middle of the fray. They must pre-
pare future teachers for teaching in the class-
rooms that will definitdy include technology,
and in order to do this, they must also prepare
themselves to use technology. This restricts to
the technological aspects of teacher prepara-
tion, and this does not address the enormous
institutional challenges that teacher education
programs have to undergo if they want to inte-
grate technology into their curricula rather
than to add it on as an isolated curricular com-
ponent [1, p. 25].

Current technological advances have
become the impetus for a huge number of re-
form efforts for education system. Two main
guestions seem to frame the discussions about
these educational changes. There are a lot of
guestions determine the teaching content

across the various disciplines. The first ques-
tion is What technological skills will workers
need in an information-based society? The
second question is Can current technologies
improve the way we learn and teach? This
question explores technology as an instruc-
tional tool. This function of technology as in-
structional content and as instructional tool
provides the underlying definition for the dis-
cussion in the section of what technological
fluency or technological literacy actually
means in the context of foreign language edu-
cation and, consequently, for foreign language
teacher preparation. Modern definition of
technological fluency evolved from the inter-
section created by the technological pull that
is, advances in what technology can do, and
how it is used in the world outside the class-
room - as well as the pedagogical push that is,
changing views of learning reflected in the
educational standards and assessments that
driveinstruction.

There is a strong need for change in
education due to the driving force of informa-
tion technology “generating the great trans-
formation of economic, political, and social
life in recent years. Information has become
central to every domain of human life and
pervasive in every venue of human existence.
Human beings have aways had the task of
obtaining, integrating, and using information
as a basis for their thoughts and actions, but at
no point in human history has day-to-day life
for the preponderance of the population put
them in such proximity with informational
resources of the culture’ [2, p. 198].

What exactly are these new “skills’ that
are required of students in order to learn,
work, and flourish in the digital age? There
have been identified a core of basic skills,
thinking skills, and personal qualities, as well
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as five competencies that are the “ hallmarks of
today’s expert worker:”

1) identify, organize, plan, and allocate
resources;

2) work with others;

3) acquire and useinformation;

4) understand complex interrelation-
ships;

5) work with a variety of technologies.

The need for new “global communica-
tion skills” combined with the use of newer
technologies not only strengthens the argu-
ments for foreign language learning but also
challenges traditional views of foreign lan-
guage teaching and learning. For example,
Brecht and Walton [3, p. 59] argue that teach-
ing “global communication management”
strategies, in particular cross-cultural skills
and self-managed learning, must play a greater
role in preparing students for the future, and
that, therefore, colleges and universities
should be structured around two basic prem-
ises.

First and most commonly accepted,
learning is lifelong; and so the instructional
task of the formal educational system is to
provide the students not only with a basic set
of facts and skills, but also to enable students
to manage new and developing knowledge
throughout their lives. Second and less well
understood, more and more knowledge is gen-
erated, stored, transmitted, and applied across
cultural lines. Accordingly, success in any as-
pect of ‘knowledge management’ requires an
understanding of sociological and cultural ba-
sis of knowledge as well as the skills to man-
age communications across cultural lines.

The changing job profiles for an infor-
mation-based society bring about a number of
challenges for the educational system charged
with preparing students adequately for these
new roles. How can foreign language teachers
equip students with skills and cultural knowl-
edge bases required in an information-based
society? How can technology itsef help to
facilitate the learning and teaching process?
And how can colleges and universities prepare
foreign language teachers for effective tech-
nology integration into their curriculum and
classroom activities so that they in turn can
guide their students? In an effort to find an-
swers to these complex and intricate questions,
many foreign language experts, such as Nina

Garrett [3, p. 54], cal for more fundamental
research and stronger research paradigms in
the area of language learning and processing.

Garrett states, “The most important re-
quirement is that teachers and students alike
should have a clear and purposeful idea of
how each use of technology is expected to
contribute to language learning, and that, of
course, begins with a clear notion of how lan-
guage learning happens.”

Indeed, we need to collect research data
on a large scale and over a substantial period
of timein order to investigate the effectiveness
of computer-based technologies used to learn
specific linguistic and cultural skills in spe-
cific learning environments, and even technol-
ogy itself may be a valuable tool to collect and
analyze research data. In addition, more re-
search data (as well as closer collaboration
between schoals, colleges, and governmental
institutions) are needed to clearly identify the
challenges teachers and teacher educators may
still be facing today when trying to integrate
technologies into foreign language curricula
and classrooms [4, p. 259]. However, al of
these questions about the effectiveness of
various technologies in foreign language
learning cannot be answered if we do not ex-
plore the potentials of the newer technologies
by actually using them in the classroom.

Given the obvious benefits of current
technologies, for example, access to an abun-
dance of authentic multimedia resources via
the Internet and the motivational influence
they have on students, it is not surprising that
more and more foreign language teachers use
computer-based classroom activities.

What then are the advantages and dis-
advantages of using new technologies in the
language classroom? One question often asked
by administrators is whether or not technolo-
gies truly "work," that is, if they promote lan-
guage learning and do so in a cost-effective
way. Thesetypes of questions motivated much
research in the 1970s comparing use of com-
puters to non-use of computers.

This type of research ignored two im-
portant factors. First of all, the computer is a
machine, not a method. The world of online
communication is a vast new medium, compa-
rable in some ways to books, print, or librar-
ies. To our knowledge, no one has ever at-
tempted to conduct research on whether the
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book or the library is beneficial for language
learning. Seeking similar sweeping conclu-
sions on the effects of the computer or the
Internet is equally futile.

Secondly, and even more importantly,
new communications technologies are part of
the broader ecology of life at the turn of the
century. Much of our reading, writing, and
communicating is migrating from other envi-
ronments (print, telephone, ec.) to the screen.
In such a context, we can no longer think only
about how we use technologies to teach lan-
guage. We also must think about what types of
language students need to learn in order to
communicate effectively via computer.
Whereas a generation ago, we taught foreign
language students to write essays and read
magazine articles, we now must (also) teach
them to write e-mail messages and conduct
research on the Web. This redlization has
sparked an approach which emphasizes the
importance of new information technologies
as a legitimate medium of communication in
their own right rather than simply as teaching
toals.

The advantages of using new technolo-
gies in the language classroom can only be
interpreted in light of the changing goals of
language education and the changing condi-
tions in postindustrial society. Language edu-
cators now seek not only (or even principally)
to teach students the rules of grammar, but
rather to help them gain apprenticeship into
new discourse communities. This is accom-
plished through creating opportunities for au-
thentic and meaningful interaction both within
and outside the classroom, and providing stu-
dents the tools for their own social, cultural,
and linguistic exploration. The computer is a
powerful tool for this process as it allows stu-
dents access to online environments of inter-
national communication. By using new tech-
nologies in the language classroom, we can
better prepare students for the kinds of interna-
tional cross-cultural interactions which are
increasingly required for success in academic,
vocational, or personal life.

There are severa different approaches
for using the Internet to facilitate interaction
within and across discourse communities. One
way is to use online activities to foster in-
creased opportunities for interaction within a
single class. This takes place both through

computer-assisted classroom discussion and
through outside-of -class discussion.

Computer-assisted classroom discussion
makes use of synchronous (“real-time") writ-
ing programs. The class meets in a networked
computer lab, and students communicate
through writing rather than through talking.
Students type in their messages and hit a key
to instantly send the message to the rest of the
class. All the messages are listed chronologi-
cally on the top half of the screen and can be
easily scrolled through and re-read. The entire
session can later be saved and passed on to
students, ether in eectronic form or hard
copy.

Outside-of-class discussion is usualy
carried out using asynchronous tools, such as
e-mail or conferencing systems. Special lists
can be set up so that students' messages get
automatically forwarded to either a small
group or the whole class.

Electronic communication within a sin-
gle class might be viewed as an artificial sub-
stitute for face-to-face communication. How-
ever, it has been found to have a number of
beneficial features which make it a good tool
for language learning. First, computer-assisted
discussion tends to feature more equal partici-
pation than face-to-face discussion; teachers or
a few outspoken students are less likely to
dominate the floor, resulting in class discus-
sions which are more fully collaborative [5, p.
249]. Second, computer-assisted discussion
allows students to better notice the input from
others messages and incorporate that input
into their own messages, thus expanding op-
portunities for learning of new linguistic
chunks [1, p. 248]. Third, computer-assisted
discussion, which takes place in writing and
allows more planning time than does face-to-
face talk, features language which is lexically
and syntactically more complex than oral talk
[6, p. 54]. Finally, since computer based dis-
cussion can take place outside of the class-
room, it provides students increased opportu-
nities to communicate in the target language.
For all these reasons, language teachers (espe-
cialy but not exclusively in courses which
feature writing) have found single-class com-
puter-mediated communication projects to be
beneficial.

Speaking about multimedia that is a part
of new technology we must say that multime-
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dia features found in e-learning environments
incorporate new ways to learn, including: vid-
eos, audio, interactive grammar correction
tools, automation, chat boards, telephone, in-
stant messaging, webcams, and much more.
Teachers are finding that this technology is
helping students learn and stay connected.
Plus, multimedia can increase students’ reten-
tion rates and correct mistakes before they turn
into bad and embarrassing habits.

It is no surprise that watching movies
and TV shows in a language students are
learning is a great way to get the authentic
listening practice they need to improve their
proficiency.

Few people pick up new foreign lan-
guage lessons on the first attempt; thus, repeti-
tion will help students truly master another
language. However, traditional class environ-
ments don’'t necessarily offer you the chance
to repeat lessons on the spot without disrupt-
ing the teacher and the lesson. On the con-
trary, new technology can help to do this. Not
to mention, technology also engages students
throughout the learning process. Additionally,
e-learning allows students to learn at their own
pace, while providing a comfortable and safe
environment, as well as a solid and compre-
hensive education.

Computer technology is not a panacea
for language teaching; using it demands sub-
stantial commitments of time and money and
brings no guaranteed resullts.

Yet, when appropriatdy implemented,
new technologies provide the means to help
reshape both the content and processes of lan-
guage education. As seen from the above three
case studies, appropriate use of new technolo-
gies alows for a more thorough integration of
language, content, and culture than ever before
and provides students with unprecedented op-
portunities for autonomous learning. Com-
puter technologies not only help teachers and
students to transcend linguistic, geographical,
and time barriers but also to build bridges be-
tween bilingual, ESL, and foreign language

programs. The use of new technologies allows
students to engage in the types of online
communication and research which will be
paramount for success in their academic and
professional pursuits.
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INFORMATION AND COMMUNICATION TECHNOLOGY ASA MEANS OF
ENGLISH LANGUAGE TEACHING
Maximova X.

The world today is constantly changing
and becoming more and more “techi€’. Tech-
nologies have entered every house, every hu-
man being is aware and is capable of using
computers, mobile phones and a great number
of gadgets. Most part of us do not even know
what to do, if one day technologies will seize
to exist. The same situation appearsto bein a
classroom. Most teachers today do not notice
that they cannot work fully without informa-
tion and communication Technologies. For
teachers ICT is a professional resource, a
mode of classroom ddlivery, and a source of
valid and valuable text types. For students,
ICT provides opportunities to communicate
more effectively and to develop literacy skills.
Usage of information and communication
technologies can improve students’ writing
and reading skills, enhance and develop their
speaking and listening skills. It also supports
cregtivity, independent learning and helps in
practice.

Because of its interactive and dynamic
nature, ICT has the potential to meet the needs
of individual students by providing opportuni-
ties to direct their learning and to pursue in-
formation, or complete tasks, in ways which
meet their own interests and needs.

In particular the integration of technol-
ogy into the English classroom represents a
paradigm shift to acknowledge the importance
of the emerging technological learning style
which is increasingly becoming the fourth
learning modality for students of the click and
go generation.

Thesetechnological learners:

* are mechanically oriented,

» know how to use technological tools
without formal instruction;

* enjoy using a video camerg;

» obtain much of their information elec-
tronically;

* likeintegrated learning activities,

» would like to learn everything via a
computer;

» spend much of their time on the com-
puter or playing video games;

* know how to work with and use new
software and hardware;

* interact and communicate with others
viae-mail and/ or theinternet;

e understand how to integrate various
technol ogies.

Using ICT enables English teachers to
tap into this learning style and the dominant
youth culture. Many modern ICT texts can
also be used as a starting point for the explora-
tion of traditional texts. For example, an inter-
active site such as the virtual tour of the Globe
Theatre site allows us to bring Shakespeare' s
world tolife.

Using ICT asa classroom tool has many
other benefits because ICT:

* provides highly motivational activities
for students... Initially computer-based activi-
ties can provide stimulus to undertake tasks
that students may otherwise avoid,

* links to other learning and to real-
world situations and experiences that reflect
gender & cultural diversity;

* increases opportunities for student in-
teraction and decision making... This interac-
tive process has the potential to cater for indi-
vidual learning styles;

» makes complex tasks more manage-
able... in some cases these activities require
the development of new skills;

* makes repetitive tasks more interest-
ing;

* illustrates complex processes or con-
cepts;

* provides access to resources... in-
creases the need for students to develop criti-
cal thinking and effective information process-
ing skills.

ICT also enables a representation of lan-
guage as a symbolic system. Furthermore the
use of well-designed ICT environments can
help pupils grasp abstract concepts such as
imagery, literary rations, and morphology.

ICT has many benefits for the class-
room teacher. Using presentation software
enables teachers to show ideas dynamically,
and ddiver content effectively. Most impor-
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tantly however, the use of ICTs in the class-
room signals a shift from the conventional
position of power held by the teacher to a
more collaborative approach to learning. Gen-
erally computer based activities allow the
teacher to assume the role of facilitator whilst
students take on an increasing responsibility
for their own learning The use of computer-
based technologies can shift the emphasis of
activities away from the teacher and towards
the students, enhance social interaction, and be
empowering especially for students with low
traditional literacy skills.

Being a teacher of English,it is amost
impossible not to use ICT in the classroom.
Moreover, | find it useful for many reasons.

The first reason for using ICT is that it
facilitates the process of information acquisi-
tion. Students are different, and a lot of them
cannot percept just the audio materias, they
have to see — when possible, of course — what
they have to remember and understand. That is
why, | surmise, power point presentations are
so popular among teachers. | use presentations
quite often, because pictures, colourful photos
and written text help my students to acknowl-
edge the information. Sometimes | ask my
students to prepare a presentation themselves,
and they really enjoy doing this. Because it’'s
not only about knowledge, but also about their
talent, a chance to see something that’s hidden
deep inside of them. Power Point presentation
is just one of many resources, which help me
to raise the quality of education. Videos,
songs, movies and TV-series, even dramas are
also helpful when we talk about English lan-
guage learning.

Secondly, the Internet is the source of
additional information. | always encourage my
students to work with the Internet, to analyse
the information from different sources. It is
really easy to find some additional material
and then to discuss it in classroom. My stu-
dents are always welcome to find an interest-
ing book on the Internet, prepare a presenta-
tion, speech or just common topic — every-
thing, that will enhance their level of language
acquisition. Besides, | practise online reading
with students, because in modern world it is
easier to find a book in the Internet than go to
the library. Moreover, it is easier for a teacher
to create a set of activities to check students
understanding. Conducting quizzes became

more available and effortless, thus, with the
help of the web-site www.quizlet.coml have
reduced thetime, that | spend for quiz prepara-
tion, conduct, check and assessment. Every-
thing is accessible with just two clicks on my
computer. Teachers can use a range of teach-
ing tools such as discussion boards, forums,
email, raps, web quests, video and digital pho-
tography, e-movies, and even mobile phones
as tools for delivery of class program. This
opens reciprocal dialogue between members
of the class community and may be extended
to the school community at large through ac-
tivities such as blogs and wikis.

Among the most interesting resourcesin
EFL teaching and EFL learning there are;

- Edmodo (edmodo.com)

Edmodo is a "social learning platform"
website for teachers, students, and parents. It
is marketed as the Facebook for schools. Cur-
rent uses of Edmodo include posting assign-
ments, creating polls for student responses,
embedding video clips, create learning groups,
posting quizzes for students to take, and creat-
ing a calendar of events and assignments. Stu-
dents can also turn in assignments or upload
assignments for their teachers to view and
grade. Teachers can annotate the assignments
directly in Edmodo to provide instant feed-
back.

Parents can also view this website, ei-
ther under their child's username or they may
create their own account. The Parent accounts
allow parents to see their children's assign-
ments and grades. Teachers, subject to creat-
ing and maintaining parental records, could
send alerts to parents about school events,
missed assignments, and other important mes-
sages. Similarly, teachers can, subject to creat-
ing and maintaining class-participant data,
generate printable class rosters. so if a teacher
is going to have a substitute teacher in their
classroom who needs a printed roster, they can
print one from an Edmodo account.

Edmodo, as with any social network,
can be used as a place to post and critique
work, facilitate collaboration, and post crea-
tive writing for an audience.

Educational social networking sites, like
Edmoaodo, offer an opportunity to “connect with
students and help them create norms and re-
flect on how different online actions will be
interpreted.” Edmodo and other social net-
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working sites offer educators a chance to ex-
plore the use of social networks and use of
media and online formats.

Edmodo is used worldwide but mainly
in the US. In Edmodo, teachers can put posts
with attachments such as videos or pictures
from their iPad, iPhone or computer and put it
in a group folder in which pupils and teachers
can access the post in a safe learning environ-
ment. It can be used to teach children how to
create podcasts, posts and basic web-site de-
signing.

- TodaysMeet
meet.com),

The usage of the todays meet website in
classroom has many possibilities. Students can
talk about anything in a Todays Meet room,
and often you will draw out the shyest, quiet-
est students - the ones who would never raise
their hand in class discussion. Post the URL
for awebsite you want everyoneto visit. Links
you post are clickable in Todays Meet. During
alecture, presentation or movie, if students are
unclear about something, they can ask ques-
tions and get answers without interrupting.
Looking for students to show how something
reates to their life? Or how they would apply
a new concept? Participation is immediate and
much faster than raising hands to answer. Ask
a comprehension question and have students
type the answer WITHOUT clicking “Say”
(the button you use to submit your answer to
the room). Then, if they all click “Say” on the
count of three, you'll see who understands and
who doesn't. Create a Todays Meet room with
a dory starter. Have each student add a new
sentence to the story. (Or, have every student
create a Todays Meet room and start their own
story ... then have each student visit every
other student’s room to add a sentence.) See
where the story goes.

Students can post links to useful arti-
cles, relevant information and ideas they want
to include in a group Todays Meet room. Post
meeting cancellations and changes. Connect
with parents. Save yoursdf tons of phone calls
or text messages if everyone checks the group
TodaysMest site. Host a discussion where par-
ticipants can discuss when it's convenient for
them. Let everyone pop in to a TodaysMeet
room throughout the day (or week) and wrap
up the meeting at a predetermined time.

- Vocabulary Learning platform “Learn-

website  (todays-

ing Chocolate’ (learningchocolate.com),

- Tricider website (tricider.com),

- free online tutorials for learning to use
technology and ICT in education (teachertrain-
ingvideos.com),

- DVolver Moviemaker (dvolver.com),

- Bubblr — a tool to create comic strips
using photos from flickr.com (pimpam-
pum.net/bublr),

- Bookr — atool to create and share your
own photobook using Flickr images (pimpam-
pum.net/bookr),

- TitanPad which lets many people work
on one document simultaneously (titan-
pad.com),

- Jing - alows to capture quick images
and videos of your screen to share instantly
with anyone with your comments (techsmith.
com).

Jing is useful to show and explain how
to use a website, a platform or anything else.
In the Jing video it is possible to show them
both the right strategies and tricks that help
them find the meaning they are looking for.
These two factors: immediacy and catering for
personal need, | find, ensures deeper under-
standing and retention of the lesson material
over alonger period of time.

| also used Jing to explain parents and
children how to use different online learning
tools, such as voki, which kids loved playing
around with during the lesson. | often make
screen casts revisiting the words/expressions/
structures they needed help with in terms of
meaning, usage and pronunciation, including a
few mini-exercises they had to do with them.
Students' feedback has been very positive and
they all said how useful it was for them to hear
the words they had problems with in class
again, and giving them opportunities to prac-
tise them on their own in a personalized way.

Another teaching strategy | have devel-
oped is that | type up the lesson notes for the
students during the lesson. So at the end of the
lesson, before | make the Jing screen cast all |
have to do is to edit my notes a bit and add a
few exercises depending on the type of prob-
lems students had determining the 5. After
some time of using Jing as a teaching toal, |
encouraged learners to use it to collaborate
with each other. | asked students to choose an
online tool that helps them along their studies.
Then they used Jing to explain and share their
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thoughts on these tools explaining how they
use them. You could also save these links on a
class wiki or a class blog to make it easily ac-
cessible to them. Alternatively, students can
also send these to each other. The same can be
done with their favorite videos, including how
they found the link, and explaining why they
like them giving them extra speaking practice.

* |t allows me to give students immedi-
ate reinforcement work on any language
points we have worked with during the lesson

» Because it alows my teaching to be
personalised, focusing on the things MY stu-
dents need. The homework is based on ques-
tions students had and issues that came up dur-
ing the lesson, naot just the typical course-book
exercises that may not fill in all the language
gaps students want and need at that given
moment.

* Not only does it help me highlight lan-
guage points but it also gives students further
listening practice. i.e. the lesson almost con-
tinues with the teacher outside the classroom
walls.

* It is a versatile tool that gives oppor-
tunities to integrate different language points,
features and skills al in one at the same time,
away of teaching | believein.

» Another great feature | love about it is
that it helps learners learn in a collaborative
way, it helps teaching and learning go on after
the f2f lesson.

- Lyrics Training helps language learn-
ers to learn new vocabulary and expressions
and reinforce grammar concepts through con-

YK 37:811.111

tinuous exercise of writing the missing words;
it aso helps to train learner’s ear to improve
the capacity to recognize sounds and words of
aforeign language in a very short time and to
listen to various accents pronunciations (lyric-
straining.com).

- Free interactive and printable lessons
in 7 levels including lesson plans, handouts,
activities, and online resources (breakingnews
english. com), and some others.

To sum everything up, | would like to
repeat, that information and communication
technologies are widely spread nowadays, and
it is hard to imagine the process of teaching
without it. ICT enable students to raise the
level of knowledge, facilitate information ac-
cess, help to organize and percept the material.
These reasons are just the small part of a great
number of arguments for usage of information
and communication technologies when teach-
ing foreign languages.
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USE OF LEARNING PLATFORMSIN EFL/ ESL TEACHING
Kyzykeyeva A.

Nowadays technology is becoming an
integral part of human life both in professional
and personal spheres. Use of different learning
platforms for teaching English has a wide
sphere of application as it gives indisputable
advantages to both language teachers and lan-
guage learners.

Under learning platforms most people
understand the Internet which is considered as
an inexhaustible source of available authentic

materials and free ready-made resources that
may be used by teachers for preparation to
different types of classes, for challenging stu-
dents, for making teaching-and-learning proc-
€ss interesting and more informative, and for
increasing learners' intrinsic motivation. It is
also a way of bringing the outside world into
the classroom. One of the most interesting
learning platforms for teaching English is
Breaking News English.
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Breaking News English (http://www.
breakingnewsenglish. com) is a site containing
free, ready-to-use EFL / ESL lesson plans on
the latest breaking news in 7 levels (from ele-
mentary to advanced) based on the themes
“Business English”, “Environment”, “Health”,
“Issues’, “Lifestyle’, “People/Gossip”’, and
“Technology”.

New lessons are uploaded every 2 days.
Each lesson includes a 26-page PDF document
containing all-skills activities, a 2-page mini-
lesson, 5-speed listening, multi-speed scrolled
reading, interactive dictation, more than 30
online quizzes and more other activities. All
lessons are based on stories currently in the
news - as the world's news breaks. There are
graded listening with each lesson. Listening
files in British and North American English
can be downloaded in mp3 format or sub-
scribed to via a podcast. Classroom handouts
are readily reproducible.

Let's reveal the advantages of this
learning platform on the example of the text
“Jennifer Lopez won't sing World Cup
song” (added on the 12th June, 2014) which
students can read or listen to in three levels
(Leve O, Levd 1, Levd 2):

American singer Jennifer Lopez was
supposed to perform the official song at the
opening ceremony of the World Cup in Brazl.
However, her agent told FIFA (the organizers
of the tournament) that she has pulled out. The
agent said: "Regretfully, Jennifer Lopez will
not be attending this year's World Cup open-
ing ceremonies.” Neither the star nor her
agent gave a specific reason why, but said it
was due to "production issues'. Lopez was
going to join the rapper Pitbull and Brazlian
star Claudia Leitte onstage ahead of the open-
ing game between hosts Brazl and Croatia.

FIFA boss

Brazil's leader

Samba group

Brazil soccer captain
UN Secretarv-General
Top Brazilian singer

4. OFFICIAL SONG: Students A
strongly believe the World Cup needs an offi-
cial song; Students B strongly believe it does-

FIFA announced on its website that the song,
"We Are One (Ole Ola)," would now be sung
just by Pitbull and Ms Leitte.

The World Cup song has been a tradi-
tion since the 1966 World Cup in England. In
recent World Cups, people have been unhappy
that the song has not represented the country
hosting the competition. At the South Africa
World Cup in 2010, the Colombian singer
Shakira sang the official song. In 1998, Puerto
Rican star Ricky Martin sang the song for the
France World Cup. Many Brazilians do not
like the 2014 song. They say it has a weak
Brazlian rhythm, is mainly performed by non-
Brazilian musicians and is sung largely in
Spanish and English, with a few seconds of
Portuguese at the end. Brazlian composer
and music critic Leonardo Martinelli said the
song has been "stripped of local colour".

WARM-UPS ACTIVITIES are the
following:

1. THE WORLD CUP: Students walk
around the class and talk to other students
about the World Cup. Change partners often
and share your findings.

2. CHAT: In pairs / groups, talk about
these topics or words from the article. What
will the article say about them? What can you
say about these words and your life?

perform / official song / pulled out /
opening ceremony / specific reason / hosts /
tradition / unhappy / competition / rhythm /
musicians/ composer / music critic

Have a chat about the topics you liked.
Change topics and partners frequently.

3. OPENING CEREMONY: What
could these people do or say at the opening
ceremony of the Brazil World Cup? Complete
this table with your partner(s). Change part-
ners often and share what you wrote.

Do Say

n't. Change partners again and talk about your
conversations.
5. WORLD CUP STUFF: Rank these
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with your partner. Put the things the World often and share your rankings.
Cup needs most at the top. Change partners

» official song  *dancers

* SPONSOrs * half-time entertanment

* Mascots * instant video replays

» a colorful logo  * a2 message for people to exercise

6. FOOTBALL: Spend one minute categories.
writing down all of the different words you
associate with the word "football". Share your Before reading / listening to the text
words with your partner(s) and talk about students are suggested to do the following
them. Together, put the words into different tasks:

1. TRUE / FAL SE: Read the headline. Guessif a-h below aretrue (T) or false (F).

a. Jennifer Lopez was to sing Brazil's national anthem at the World Cup. T/F
b. MsLopez told organizers why she would not be able to sing. T/F
c. Lopez was going to sing onstage with two other people. T/F
d. The official song will now be sung just by a Brazilian singer. T/F
e. Thetradition of a World Cup song started in England in 1966. T/F
f. Peoplesay asinger from the host nation should sing the official song. T/F
g. Brazilians are unhappy the 2014 song has so little Portuguese in it. T/F
h. A Brazilian singer said the song is full of Brazilian colour. T/F
2. SYNONYM MATCH: Match the following synonyms from the article.

1.  supposedto a.  madeit known

2  agent b.  holding

3. pulled out c. exact

4.  specific d.  withdrew

5. announced e poor

6. tradition f.  meantto

7.  hosting g. mostly

8. weak h.  custom

9. mainly i removed

10. stripped j. representative

3. PHRASE MATCH: (Sometimes more than one choice is possible.)

1. Lopez was supposed to a.  attending

2 theorganisers b.  sincethe 1966 World Cup
3. Lopez will not be c. critic

4. Neither the star nor her agent gave d.  hosting the competition

5. the opening game between e non-Brazilian musicians

6. atradition f.  performtheofficial song

7. represented the country 0. hosts Brazil and Croatia

8. mainly performed by h.  aspecific reason why

9. music i.  "stripped of local colour”
10. the song has been j.  of thetournament
GAPFILL

American singer Jennifer Lopez was supposed to (1) theof-  Specific
ficial song at the opening (2) of the World Cup in Brazil. Ahead
However, her agent told FIFA (the organisers of the tournament) that she has Attending
3 out. The agent said: "Regretfully, Jennifer Lopez will not Perform
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be (4) this year's World Cup opening ceremonies.” Neither Announced
the star nor her agent gave a (5) reason why, but saiditwas  Ceremony
(6) to "production issues'. Lopez was going to join therapper Due

Pitbull and Brazilian star Claudia L &itte onstage (7) of the Pulled
opening game between hosts Brazil and Croatia. FIFA (8) on

its website that the song, "We Are One (Ole Ola)," would now be sung just

by Pitbull and Ms Leitte.

The World Cup song has been a (9) since the 1966 World
Cup in England. In (10) World Cups, people have been un-
happy that the song has not (11) the country hosting the
competition. At the South Africa World Cup in 2010, the Colombian singer
Shakira sang the (12) song. 1n 1998, Puerto Rican star Ricky
Martin sang the song for the France World Cup. Many Brazilians do not like
the 2014 song. They say it has aweak Brazilian (13) ,is
mainly performed by non-Brazilian musicians and is sung (14)

in Spanish and English, with a few seconds of Portuguese at
the end. Brazilian composer and music (15) Leonardo Marti-
neli said the song has been "(16) of local colour"”.

While listening to the text students are to guess the answers.
1) Lopez was supposed to perform the official song at the
a. openin ceremony
b. opening ceremony
C. opened in ceremony
d. openings ceremony
2) her agent told FIFA (the organisers of )...
a. thetournament
b. thetorment
c. thetour ornament
d. thetournaments
3) Neither the star nor her agent gave a
a. gpecifics reason why
b. specifically reason why
C. gpecify reason why
d. specific reason why
4) itwasdueto" )
a. productions issues
b. production tissues
C. production issues
d. productions tissues
5) onstage ahead of the opening game between Croatia
a. hosts Brazil and
b. host Brazil and
c. ghosts Brazil and
d. hoists Brazil and
6) TheWorld Cup song has been a tradition
a. since 1986
b. since 1976
Cc. since 1966
d. since 1996
7) They say it has aweak
a. Brazilian rhythm

BecTtHuk KACY 160



SJIEKTPOHHBIE TEXHOJIOTMM B ITPENIOJJABAHUUN UHOCTPAHHOTI'O A3BIKA

b. Brazilian rhythms
c. Brazilian rhythmic
d. Brazil and rhythm

8) mainly performed by non-Brazilian musicians and is sung and English

a. large lying Spanish

b. largelaying Spanish

c. largely in Spanish

d. largely on Spanish
9) Brazilian composer and

a. music critics

b. music creature

C. music critique

d. music critic

10) Leonardo Martinglli said the song has been "stripped

a. of local colours
b. of locally colour
c. of local colour

d. of locals colour

Other LISTENING activities are the foll ow-
ing:
Listen and fill in the gaps
American singer Jennifer Lopez (1)
perform the officia
song at the opening ceremony of the World
Cup in Brazil. However, her agent told FIFA
(the organizers of the tournament) that she has
pulled out. The agent said: "Regretfully, Jen-
nifer Lopez (2) this
year's World Cup opening ceremonies.” (3)
her agent gave a (4)
, but said it was due to
"production issues'. Lopez was going to join
the rapper Pitbull and Brazilian star Claudia
Leitte onstage (5)
opening game between hosts Brazil and Croa-
tia. FIFA (6) website
that the song, "We Are One (Ole Ola)," would
now be sung just by Pitbull and Ms Leitte.

The World Cup song has been (7)
the 1966 World Cup
in England. In recent World Cups, people have
been unhappy that the song has not repre-
sented (8) the compe-
tition. At the South Africa World Cup in 2010,
the Colombian singer Shakira sang the official
song. In 1998, Puerto Rican star Ricky Martin
9 the France World
Cup. Many Brazilians do not like the 2014

songg They say it has a (10)
, 1Is mainly performed
by non-Brazilian musicians and (11)

Spanish and English,
with a few seconds of Portuguese at the end.
Brazilian composer and music critic Leonardo
Martinelli said the song has been "(12)
colour”.

COMPREHENSION QUESTIONS
1. At which part of the World Cup was Jenni-
fer Lopez dueto sing?
2. Who told the organizers that Jennifer Lopez
would not be singing?
3. What reason did Ms Lopez givefor pulling
out?
4. How many people were going to sing the
official song?
5. What is the nationality of the woman who
will sing the song?
6. When did World Cups first have an official
song?
7. At which World Cup did a Colombian sing
the official song?
8. Who sang the official song at France 1998?
9. How much Portugueseis in the 2014 offi-
cial song?
10. What did a music critic say the 2014 song
is missing?
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MULTIPLE CHOICE —QUIZ

1. At which part of the World Cup was Jen- 6.

nifer Lopez dueto sing?

a) at a press conference

b) the opening ceremony

¢) the end of the opening game
d) the half-time entertainment

2. Whotold the organisers that Jennifer Lo- 7.

pez would not be singing?
a) the press

b) the FIFA boss

¢) shetold them herself

d) her agent

3. What reason did Ms Lopez givefor pull- 8.

ing out?

a) no reason

b) stage fright

c) sorethroat

d) she had an argument with rapper
Pitbull

4. How many people were going to sing the 9.

official song?
al
b) 2
c)3
d) 4

5. What is the nationality of the woman who 10.

will sing the song?
a) South African
b) Brazilian

) Spanish

d) American

ROLE PLAY

Role A —An official song

You think an official song is the most
important thing in a World Cup. Tdl the oth-
er's three reasons why. Tell them things that
are wrong with their things. Also, tell the oth-
ers which is the least useful of these (and
why): a mascot, half-time entertainment or
instant video replays.

Role B — A mascot

You think a mascot is the most impor-
tant thing in a World Cup. Tl the others three
reasons why. Tell them things that are wrong
with their things. Also, tdl the others which is
the least useful of these (and why): an official
song, half-time entertainment or instant video

replays.

Role C — Half-time entertainment

When did World Cups first have an offi-
cial song?

a) 1966

b) 1976

c) 1986

d) 1996

At which World Cup did a Colombian
sing the official song?

a) 1998

b) 2006

c) 2010

d) 2002

Who sang the official song at France
19987

a) Ricky Martin

b) Pee

¢) Michael Jackson

d) Daft Punk

How much Portuguese is in the 2014 offi-
cial song?

a) a few seconds

b) half

¢) three versus and a chorus

d) none

What did a music critic say the 2014 song
is missing?

a) soul

b) trumpets

¢) thechord C

d) local colour

You think half-time entertainment is the
most important thing in a World Cup. Tell the
others three reasons why. Tell them things that
are wrong with their things. Also, tell the oth-
ers which is the least useful of these (and
why): a mascot, an official song or instant
video replays.

Role D — Instant video replays

You think instant video replays are the
most important thing in a World Cup. Tell the
others three reasons why. Tell them things that
are wrong with their things. Also, tell the oth-
ers which is the least useful of these (and
why): a mascot, half-time entertainment or an
official song.

After READING / LISTENING to the
text students may do the following activities:
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1. WORD SEARCH: Look in your
dictionary / computer to find collocates, other
meanings, information, synonyms ... for the
words 'official’ and 'song'.

official song

» Share your findings with your partners.

» Make questions using the words you
found.

» Ask your partner / group your ques-
tions.

2. ARTICLE QUESTIONS:. Look
back at the article and write down some ques-
tions you would like to ask the class about the
text.

e Share your questions with other
classmates/ groups.

» Ask your partner / group your ques-
tions.

3. GAP FILL: In pairs / groups, com-
pare your answers to this exercise. Check your
answers. Tak about the words from the activ-
ity. Were they new, interesting, worth learn-

STUDENT 1

Q.1.
Q.2.
Q3.
Q.4
Q5.

* Now return to your original partner
and share and talk about what you found out.
Change partners often.

ing...?

4. VOCABULARY: Circle any words
you do not understand. In groups, pool un-
known words and use dictionaries to find their
meanings.

5. TEST EACH OTHER: Look at
the words below. With your partner, try to
recall how they were used in the text:

since

+ supposed .

+ pulled + recent
« NOr o 2010
« join . 2014
s hosts o few

s website s local

THE WORLD CUP SURVEY

Write five GOOD questions about the
World Cup in the table. Do this in pairs. Each
student must write the questions on his / her
own paper. When you have finished, interview
other students. Write down their answers.

STUDENT 2 STUDENT 3

* Make mini-presentations to other
groups on your findings.

THE WORLD CUP DISCUSSION

STUDENT A's QUESTIONS (Do hot show these to student B)
a) What did you think when you read the headline?

b)  What comesinto your mind when you hear the word 'football'?

"~

¢)  Whichisthe better word, 'football' or ‘soccer'?

d) What do you think of Jennifer Lopez pulling out?

€) How important isit to have stars at the opening ceremony?
f)  Why does the World Cup need an official song?

g) Why do you think J-Lo pulled out?

h)  What do you think of the FIFA World Cup?
i) Isthe FIFA World Cup the world's greatest sporting event?

STUDENT B's QUESTIONS (Do not show these to student A)
a) Didyou likereading this article? Why/not?
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b)  Should the official World Cup song be sung by someone from the host nation?
¢)  Shouldthere bean official football song sung at all World Cups?

d) Why do you think a Colombian sang the South Africa World Cup song?

e)  Should the Brazil World Cup song bein Portuguese?

f)  Isit better for these events to have no songs and mascots?

g) What does Leonardo Martinelli mean by "stripped of local colour"?

h)  How much of the World Cup will you watch?

i)  What questions would you liketo ask the head of FIFA?

DISCUSSION (Write your own questions)
STUDENT A's QUESTIONS (Do hot show these to student B)

o~ E

STUDENT B's QUESTIONS (Do not show these to student A)

ok~ wNE

LANGUAGE - CLOZE

American singer Jennifer Lopez was (1)
to perform the official song at the opening
ceremony of the World Cup in Brazil. How-
ever, her agent told FIFA (the organisers of
the tournament) that shehas (2) _ out. The
agent said: "Regretfully, Jennifer Lopez will
not be (3) __ thisyear's World Cup opening
ceremonies." Neither the star nor her agent
gavea specificreason (4) |, but said it was
due to "production issues". Lopez was going
to join the rapper Pitbull and Brazilian star
Claudia Leitte onstage (5) ___ of the opening
game between hosts Brazil and Croatia. FIFA
announced on its website that the song, "We
Are One (Ole Ola)," would now be sung (6)
by Pitbull and Ms Leitte.

TheWorld Cup song hasbeena(7) __ since
the 1966 World Cup in England. In recent
World Cups, people have been unhappy that
the song has not represented the country (8)
_____ the compstition. At the South Africa
World Cup in 2010, the Colombian singer
Shakira sang the official song. In 1998, Puerto
Rican star Ricky Martin sang the song for the
France World Cup. Many Brazilians do not
like the 2014 song. They say it has a weak
Brazilian (9) ___ , is mainly performed by
non-Brazilian musiciansandissung (10)
in Spanish and English, witha (11) _ sec-
onds of Portuguese at the end. Brazilian com-
poser and music critic Leonardo Martindli
said the song has been "(12) __ of local col-
our".

Put the correct words from the table below in the above article.

1. (@ supposedy (b) supposes
2. (@ pulled (b) pushed
3. (a attending (b) attended
4. (@ why (b) when
5. (@ prior (b) pre

6. (@ soe (b) fair

7. (@) tradition (b) heritage
8. (@ hosts (b) hosted

(c) supposed (d) supposing
(© piled (d) pooled

(c) attendance (d) attends
() what (d where

(c) forward (d) ahead

(c) aone (d) just

() routine (d) belief

(¢) hostage (d) hosting
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9. (@ rhythm (b) rhyming (¢) rhythmic (d) rhythmical
10. (@ hugey (b) largdy (c) enormously (d) highly
11. (@ two (b) few (c) through (d) big
12. (@ vwww (b) striped (c) strapped (d)
The site also has a number of 6. FIFA naeoncndu on its website
SPELLING exercises, eg.
Paragraph 2
Paragraph 1 1. ... hasbeen airotaitnd since...
1. Lopez was pesdsuop to perform 2. Ineenctr World Cups...
2. the opening cnmreeoy 3. thefolfcaii song
3. her agent gave a efccpisi reason 4. aweak Brazilian htyrmh
4. it was due to production essus 5. ... andissung llryeag in Spanish
5. adhea of the opening game 6. music tcirci

PUT THE TEXT BACK TOGETHER
Number theselinesin the correct order.
() out. The agent said: "Regretfully, Jennifer Lopez will not be attending this year's
World Cup opening ceremonies.” Neither the star
() World Cups, people have been unhappy that the song has not represented the country

hosting the

() competition. At the South Africa World Cup in 2010, the Colombian singer Shakira
sang the official

() like the 2014 song. They say it has a weak Brazilian rhythm, is mainly performed

() song. 1n 1998, Puerto Rican star Ricky Martin sang the song for the France World
Cup. Many Brazilians do not

() between hosts Brazil and Croatia. FIFA announced on its website that the song, "We
AreOne

() nor her agent gave a specific reason why, but said it was dueto "production issues”.
Lopez was going to

() join the rapper Pitbull and Brazilian star Claudia L eitte onstage ahead of the opening
game

(1) end. Brazilian composer and music critic Leonardo Martinelli said the song has been
"stripped of local colour”.

() ceremony of the World Cup in Brazil. However, her agent told FIFA (the organisers

of the tournament) that she has pulled
() The World Cup song has been a tradition since the 1966 World Cup in England. In

recent

() by non-Brazilian musicians and is sung largdy in Spanish and English, with afew
seconds of Portuguese at the

(1) American singer Jennifer Lopez was supposed to perform the official song at the
opening

() (OleOla)," would now be sung just by Pitbull and Ms Leitte.

PUT THE WORDS IN THE RIGHT ORDER

the the opening official ceremony song a Peform.
pulled He FIFA has told she out agent that.
agent specific the her a Nether nor gave reason dtar.
the was rapper going FPitbull to join Lopez.

hosts The Brazil opening and game Croatia between.
Cup song has been a tradition since 1966 The World.
World people unhappy recent , been In Cups have

N|o g kLN E
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8. |Many the Brazilians 2014 do
9. Ja few Portuguese end a of
10 [colour" loca The been of

CIRCLE THE CORRECT WORD (20
PAIRS)

American singer Jennifer Lopez was
supposed to performing / perform the official
song at the opening ceremony of the World
Cup in Brazil. However, her agent told FIFA
(the organisers of the tournament) that she has
pushed / pulled out. The agent said: "Regret-
fully, Jennifer Lopez will not be attending /
attended this year's World Cup opening cere-
monies." Neither the star or / nor her agent
gave a specific reasoning / reason why, but
said it was due of / to "production issues'. Lo-
pez was going to joint / join the rapper Pitbull
and Brazilian star Claudia L eitte onstage head-
ing / ahead of the opening game between hosts
/ ghosts Brazil and Croatia. FIFA announced
in/ on its website that the song, "We Are One
(Ole Ola)," would now be sung just by Pitbull
and Ms Leitte.

The World Cup song has sung / been a
tradition since the 1966 World Cup in Eng-
land. In recent / recently World Cups, people
have been unhappy that the song has not rep-
resented / representative the country hosting /
hosted the competition. At the South Africa
World Cup in 2010, the Colombian singer
Shakira sang the official / officialy song. In
1998, Puerto Rican star Ricky Martin sang the
song for the France World Cup. Many / Much
Brazilians do not like the 2014 song. They say
it has a week / weak Brazilian rhythm, is
mainly / manly performed by non-Brazilian
musicians and is sung largely in Spanish and
English, with a few / two seconds of Portu-
guese at the end. Brazilian composer and mu-
sic critic Leonardo Martinelli said the song has
been "stripped / striped of local colour".

Tak about the connection between each
pair of words in italics, and why the correct
word is correct.

INSERT THE VOWELS (&, €, i, 0, U)
mrcnsngrdJmfrLpzws
sppsdt prfrmth ffc Isng _tth_
pnng crmny fth Wirld Cp n
BrzlLHwvr, hr gntldFF_ (th

song not like
the With seconds.
has "stripped song

rgnsrs fth t rnmnt)thtsh hs
plld_t Th _gnts d "R_gr_tf lly,
JamnfrlLpzwllntb_ _tt ndngths
y rs Wirld Cp pnng crmn_s"
N_thr th ssr nr hr gn gv_ _
spcfcr_snwhy,bts d_twsd t
"prdct n _ss s Lpzwsg ngt
j_nth_ rpprPthll _ndBrzl nstr
C_d_ L_tt nstg _h_ d _f th
_pnng gm_ btw n hsts BrzI| nd
Cr_t .FF nn_ncd n_tswhbst tht
th sng,"W_ _r_ n (I__1),"w_ldnw
b sngj stbyP_ tb Il ndMsL_ tt .

Th WrldCpsnghsb n_trdt n
snc_th 1966 W_rld Cp n _ngl_nd. _n
rcnt Wirld Cps, p_pl_ hv_ b _n
_nh ppyth tth sngh sntr prsntdth_
c_ntry hssngth cmptt n _t th
S th frc Wirld Cp _n 2010, th_
Clmb nsngrShkr sngth ff c |
sng. _n 1998 P_rt_ Rcn str R cky
Mrtnsngth sngfrth Frnc W_rld
Cp.MnyBrzl nsd ntl k th 2014
sng. Thysy ths_w_kBrzl n
rhythm, s m_nly prirmd by nn-
Brzl nmsc ns_nd_ssnglrgly_n
Spnsh_nd_ngl_sh,w th_f wscnds_f
Prtg s tth nd Brzl ncmpsr

ndmscecertcl_nrd M_rtnll s d

r.

th snghsb _n"str ppd fl clcl |

PUNCTUATE THE TEXT AND ADD
CAPITALS

american singer jennifer lopez was sup-
posed to perform the official song at the open-
ing ceremony of the world cup in brazil how-
ever her agent told fifa (the organisers of the
tournament) that she has pulled out the agent
said "regretfully jennifer lopez will not be
attending this year's world cup opening cere-
monies" neither the star nor her agent gave a
specific reason why but said it was due to
"production issues' lopez was going to join
the rapper pitbull and brazilian star claudia
leitte onstage ahead of the opening game be-
tween hosts brazil and croatia fifa announced
on its website that the song "we are one (ole
ola)" would now be sung just by pitbull and

BectHuk KACY

166



SJIEKTPOHHBIE TEXHOJIOTMM B ITPENIOJJABAHUUN UHOCTPAHHOTI'O A3BIKA

ms leitte

the world cup song has been a tradition
since the 1966 world cup in england in recent
world cups people have been unhappy that the
song has not represented the country hosting
the competition at the south africa world cup
in 2010 the colombian singer shakira sang the
official song in 1998 puerto rican star ricky
martin sang the song for the france world cup
many brazilians do not like the 2014 song they
say it has a weak brazilian rhythm is mainly
performed by non-brazilian musicians and is
sung largely in spanish and english with a few
seconds of portuguese at the end brazilian
composer and music critic leonardo martinelli
said the song has been "stripped of local col-
our"

PUT A SLASH (/) WHERE THE
SPACES ARE

AmericansingerJenniferL opezwassupposedtop
erformtheofficialsongatthe openingceremony-
ofthe WorldCupinBrazil.However, heragent-
toldFIFA  (the organisersofthetournament)
thatshehaspulledout. T heagentsai d:" Regretful
ly, Jennifer  Lopezwillnotbeattendingthi-
syear'sWorldCupopeningceremonie
s."Neitherthestarnorheragentgaveaspecificreas
onwhy, butsaiditwasdueto” productionissues’.
L opezwasgoi ngtojointherapperPitbullandBra-
Zilianstar C laudia Leitteonstageaheadoft-
heopeninggamebetweenhosts BrazilandCroa
tia. FIFAannouncedonitswebsitethatthesong, "
WeAreOne(OleOla),"wouldn
owbesungjustby  PitbullandMsL eitte.  The-
WorldCupsonghasbeenatradition sincethe
1966WorldCupinEngland.l nrecentWorldCups,
peoplehavebeenu

nhappy thatthesonghasnotrepresentedthecoun-
tryhostingthecompetition. A ttheSouthAfri-
caworldCupin2010,theColombian singer-
Shakirasangtheoffic ialsong.In1998, PuertoRi-
canstarRickyM artinsangthesongf ortheFrance
Wo rld Cup.Many Braziliansdonotlikethe
2014song. T heysayithasaweakBrazilia n-
rhythm, ismainlyperformedbynon-Brazi lian-
musiciansandissunglargelyinS  panishandEng-
lish,withaf ewsecondsof Portugueseattheend.Br
aziliancomp oserandmusiccriticL eonardoMar-
tinellisai dthesonghasbeen'strippedofloca
[colour”.

The site contains ideas for FREE
WRITING (e.g. Write about the World Cup
for 10 minutes. Comment on your partner's
paper) and ACADEMIC WRITING (eg.
There should be no official songs and mascots
for the World Cup. Discuss).

Teachers can aso find here
HOMEWORK ideas and ANSWER KEYS:

1. VOCABULARY EXTENSION:
Choose several of the words from the text. Use
a dictionary or Googl€e's search field (or an-
other search engine) to build up more associa-
tions/ collocations of each word.

2. INTERNET: Search the Internet and
find out more about the World Cup opening
ceremony. Share what you discover with your
partner(s) in the next lesson.

3. THE WORLD CUP: Make a poster
about the World Cup. Show your work to your
classmates in the next lesson. Did you al have
similar things?

4. WORLD CUP SONG: Write a maga-
Zine article about the World Cup song. Include
imaginary interviews with people who are for
and against it.

Read what you wrote to your classmates
in the next lesson. Write down any new words
and expressions you hear from your partner(s).

5. WHAT HAPPENED NEXT? Write a
newspaper article about the next stage in this
news story. Read what you wrote to your
classmates in the next lesson. Give each other
feedback on your articles.

6. LETTER: Write a |etter to an expert
on the World Cup. Ask him/her three ques-
tions about it. Give hinvher three of your ideas
on how to make it better. Read your letter to
your partner(s) in your next lesson. Your part-
ner(s) will answer your questions.

REFERENCES
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INTRODUCTION TO WEB 2.0: CONTENT FOR TEACHING/ LEARNING
FOREIGN LANGUAGES
AlexandrovaY ., Novitskaya Y. V.

Today the Internet finds way into all
spheres of socia life. In the conditions of
world globalization, information technologies
development leads to formation of new ways
of the Internet using [18; 1]. Nowadays in
many countries there is a tendency of consecu-
tive and steady movement to prepare informa-
tion society which is urged to create the best
conditions for the maximal self-realization of
every learner. The main reasons of this proc-
ess are intensive development and telecom-
munication technologies and creation of de-
veloped information and educational environ-
ment. The Internet technologies are less ex-
pensive in use, high-speed, resource-saving,
and also allow providing extensive access of a
vast number of users at the same time. More-
over, the changes in access and speed of con-
nection are accompanied with computer pro-
gramming management and development. In
this regard it is possible to note that transition
to information society presupposes deep con-
nection between three components: informa-
tion, information technologies value and social
and structural changes [19; 2]. Besides, there
is one more constituent of globalization proc-
ess. As Tsui and Tollef son mentioned “glob-
alization is effected by two inseparable media-
tion tools: technology and English to respond
to the rapid changes brought about by global-
ization" [17; 5]. Put it differently, information
technologies and English are two paramount
aspects of modern life that influence on socie-
tal and political changes.

These factors create the need of joint
use of the Internet resources. So Web 2.0
technologies favor the development of new
version of the Internet usage which motivates
users to upload their information to network.
The opportunities of the Internet in language
instruction are defined by its possibility to imi-
tate peopl€'s speaking and mental activity, to
convert text information and to reproduce par-
ticular aspects of professional activity. Web
2.0 technologies remind one of a big corpora-
tion of knowledge which gets involved users
from all over the world. However, the tech-

nologies do not only the way of furnishing
with information, they also propose collabora-
tion of interested users to form informational
and communicative resources [19; 2].

For further investigation of Web 2.0
phenomenon it is necessary to learn the back-
ground of this notion. Thefirst mention of this
term was in January 1999. Darcy DiNucci, a
consultant on electronic information design,
first wrote in her article called "Fragmented
Future': “The Web we know now, which
loads into a browser window in essentially
static screenfuls, is only an embryo of the Web
to come. Thefirst glimmerings of Web 2.0 are
beginning to appear, and we are just starting to
see how that embryo might develop. The Web
will be understood not as screenfuls of text
and graphics but as a transport mechanism, the
ether through which interactivity happens. It
will [...] appear on your computer screen, [...]
on your TV set [...] your car dashboard [...]
your cell phone[...] hand-held game machines
[...] maybe even your microwave oven.” [5].
She believed that in future web will be con-
centrated on how the structure of main infor-
mation and mechanism of hyperlinking ap-
plied by HTTP would be used by a vast of
platforms and devices. The term of Web 2.0
refers to the next variant of the web that does
not connected with the present definition of
the notion. Until the year of 2002 there is no
any evidence of it. Some scientists studied the
concepts associated with the term where, as
Scott Dietzen maintained, "the Web becomes
a universal, standards-based integration plat-
form"[5]. John Robb wrote: "What is Web
2.0? It is a system that breaks with the old
model of centralized Web sites and moves the
power of the Web/Internet to the desktop.”

In 2004, the popularity of this notion in-
creased because of O'Reilly Media and Media
Live hosted the first Web 2.0 conference. In
their introductory speech, Tim O'Reilly and
John Battelle high lighted their definition of
the "Web as Platform", where software appli-
cations were created upon the Web as opposed
to upon the desktop [14]. The only cause of
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this transition, they said, is that users are creat-
ing their business by themselves. They as-
serted that the activities of customers produc-
ing the content of a programme by adding au-
dio and video files, photos, or articles could be
applied to make it fuller and more substantial.
So in 2005 the term became well-known as a
joint project or environment in which custom-
ers have the chance to contribute to an increas-
ing knowledge base, take part in online com-
munities, and also contribute in the evolment

of web-based tools. Michad Gorman, former
president of the American Library Associa-
tion, decries the movement towards a user-
controlled Internet as “a world in which eve-
ryoneis an expert in a world devoid of exper-
tis' [2; 14]. Furthermore, O'Reilly and
Battelle compared Web 2.0 technology with
its “predecessor” named Web 1.0 [5]. There
are evident differences between the very no-
tions and undoubted supremacy of Web 2.0:

WEB1.D WEB2D
Double Click Google Ad Sense
Ofoto Flicker
Alamal Bit Torrent
Mp3.com Napster
Britannica Online Wikipedia
Personal Websites Blogging

Evite

Upcoming. org and EVDB

Domain name speculation

Search engine optimization

¥y¥y¥ 7Y ‘L yYY Yy Ty ywvyy

Page views Cost per click
Screen scraping Web services
Publishing Participation
Content management Wikis
systems
Directories > Tagging (“folksonomy™)
Stickiness > Syndication
Furthermore, these more developed Surowiecki's approach called ‘wisdom of

groups of applications are easy to handle and
emphasize user participation. These Web 2.0
applications share the following characteris-
tics:

1. Power to the user. Web 2.0 technolo-
gies are fully related to users. o Whereas Web
1.0 applications were prevailed content pre-
sented by static pages, 8 Web 2.0 has popular-
ized the web by prioritizing user-generated
content, a ownership and social connectivity.
In an interview with Stephen Reiss of Wired
magazine [13] on News Corp's acquisition of
My Space, Rupert Murdoch stated that “to
find something comparable, you have to go
back 500 years to the printing press, the birth
of mass media...| Technology is shifting
power away from the editors, the publishers,
the establishment, and the media elite. Now
it's the people who are taking control.”

2. Harnessing collective intelligence
[13]. Web 2.0 apps recline on interactivity and
user-generated content. According to James

crowds, Web 2.0 applications can be con-
cerned as “foothold” for public power. One of
the examples of this can be ddl.icio.us, a sys-
tem of collective bookmarking online, which
is possible to apply for user-made metadata, so
called ‘folksonomies, to organize the web.

3. "Web as a platform" [13]. Instead of
useless and pointless using the web as source
data, Web 2.0 users can start various Internet
applications in their browsers. These applica-
tions, such as wikis, blogs, and aggregators,
have ainvolved feature, which induce users to
edit, add or just rehash content (mashups). The
main point is microcontent. It contains micro
blogging such as twitter, blog posts, podcasts,
wiki edits, news feeds, photos all of which can
be modified using web feeds (RSS, Atom) or
AJAX-based apps. The common examples are
Facebook applications (permitting users to
import data into their profile), and dedicated
aggregators, for example Pageflakes or
SuprGlu .
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It's important to note that the today’s
students will be settled down to Web 2.0 ap-
plications. These 'digital natives are likely to
use an email, social networking accounts, in-
stant messaging, mobiles, VOIP, blogging and
virtual identities, systematically, without any
difficulties. Nevertheless, many 'digital immi-
grants' can also be very active in socia net-
working sites, blogging communities and vir-
tual world. Language instructors can motivate
using these increasingly familiar tools, those
are networking, blogs, podcasts, wikis to grant
access to authentic language sources. These
sections will find out how these technologies
can be applied improving the process of lan-
guage-learning.

Whereas language |earning websites us-
ing Web 2.0 may provide great promise for
second language education, there is a lack of
research on how nowadays people use these
sites for both learning and social interaction
purposes. A lack of research may be also ob-
served on the pedagogical and technical us-
ability of these sites and how future learners
could use these sites to develop their own lan-
guage learning abilities. Lomicka and Lord
claimed that research investigating foreign
language acquisition through the use of Web
2.0 technologies is only initia stage to
emerge, and research is lacking both from
theoretical and empirical perspectives [11].

Not only users are given more aterna-
tives to participate at a developed level, the
quality and even the survival of Web 2.0 tools
such as wikis, blogs, socia networks, and
mashups, are largely dependent on the quality
and authenticity of the contributions of the
users. Blogs are considerably made up of user-
created content, wikis allow multiple users to
contribute to a base of growing knowledge,
and social networks permit users to develop
online communities of shared interests.

Many instructors are discovering how
Web 2.0 tools could provide students with op-
portunities for greater learner control, active
construction of knowledge, and access to col-
l[aborative learning environments. Using Web
2.0 technologies in the classroom may give
teachers different way of achieving the latest
generation of learners who are already heavily
involved in the Web 2.0 world outside of the
classroom. The Web 2.0 may provide essential
connections between the learning resources

and materials and students, as well as give
power to students to simultaneously develop
educational knowledge and content [12; 9].

The Web 2.0 is starting to play a role
within the more formal learning environment
of foreign language classrooms. The writing,
reading, speaking, and listening skills and
needs of language |earners may need a specific
type of pedagogical design of educational
tools. Interactive, user-developed content
within Web 2.0 tools may provide real speak-
ing and listening skills not provided by static
Web 1.0 learning tools. For instance, a univer-
sity survey of multiple disciplines was con-
ducted to rate the students’ satisfaction with
their course websites [7; 15]. The learners had
the lowest satisfaction with their traditional
course website. Some students had a reason
for the low scoring as “A Web site can’s an-
swer questions like “How do you pro-
nounce...?’ [7; 3]. The course website was not
meeting the language learners’ need for feed-
back and interaction in a new language. Possi-
bly this will for input and the associated need
for access to aspects of the foreign culture
may be addressed by a more collaborative en-
vironment provided by Web 2.0 technologies.

Godwin-Jones refers to specific exam-
ple of teachers using the Web 2.0 technol ogies
in the classroom to facilitate language learn-
ing; instant messaging tools are being incorpo-
rated for interaction based on texts with native
speakers and downloadable podcasts are being
created at the disposal of students for listening
skills and recognition of words. Web-based
gaming environments can provide a space for
students to assume an online identity and in-
teract with others in the foreign language.
Many of these tools are just in the starting
stages of classroom integration, but foreign
language instructors are beginning to find a
use for Web 2.0 tools within the classroom
[3]. Further research is needed on how to
evaluate these types of tools usage for lan-
guage learning purposes.

Usability testing is a method of evalua-
tion commonly used to check the general ease
of software and websites usage for final users.
Recording and observing the way users inter-
act with a website allows researchers to dis-
cover issues that help or prevent users at-
tempts to achieve specific individual goals[9].
Many researchers are discovering the usage of
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some techniques to determine how usable a
site is for learners could be also be used to
determine learn ability of an educational site
for learners [13]. Out of this interest in usabil-
ity, as it could apply to educational websites
and software, has grown the notion of “peda-
gogical usability,” as distinguished from
“technical usability” [13]. Technical usability
is known as the general usability of atool for a
user, that is how easily users can complete a
task with the least number of obstacles. Peda-
gogical usability applies specifically to how
usable and learnable the website is for stu-
dents. Non-educational websites and software
are expected to assist users do tasks as quickly
as possible. Educational websites should also
provide a way for learners to learn during the
task, and the quickest route may not always be
the best way for students to learn the content.
Providing users with a direct solution to an
obstacle may not be the preferred outcome
when users must learn during the process[13].
A website that is technically usable may not
be pedagogically usable. However, both peda-
gogical and technical usability are very impor-
tant for language learning environments be-
cause of easy way of website using may be
just as important as the effectiveness of its
learn ability [12; 3-8].

In conclusion, Web 2.0 technologies
such as wikis, blogs, RSS, social networking,
podcasting, tag-based folksonomies, and peer-
to-peer media sharing enable interoperability
and make it easier for students to connect with
and learn some information from one another.
“Learner-produced content” is a reminder that
with the help of such supporting tools, appro-
priate activities empower participants and al-
low them to display their creativity, simplify
collaboration and the production of shared
artifacts. Most of the user interaction in “Web
1.0,” characterized by technologies such as
bulletin boards, chat rooms, and email, was
centered on conversation or dialogue, which
images the participation metaphor of learning.
With Web 2.0 tools the contributions of the
community play a focal role, and many Web
sites exist exclusively as vehicles for support-
ing those contributions. Educational technolo-
gies which include those that are part of Web
2.0 and outward, are best used to provide sup-
port and scaffolding for learning and reflection
within the authentic, real world contexts in

which knowledge construction naturally oc-
curs. A range of learner-centered pedagogies
should afford learners a real sense of agency,
control, and ownership of the learning experi-
ence, and the capacity to create and distribute
ideas and knowledge. To deliver such this, we
should leverage the available technologies to
extend and transform current practices, while
keeping students and the social dimensions of
learning at the foreground [8; 11].
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DEVELOPMENT PROSPECTS OF DISTANCE LEARNING: FORM,
TECHNOLOGY, TOOL
Kapitsa A.

Until recently, the concepts such as dis-
tance learning, correspondence learning, open
learning are virtually separated. But nowadays
distance learning (DL) has proved its signifi-
cance and relevance. In the educational com-
munity distance learning has good prospects
associated with the implementation of learning
through life. But there is a still relevant ques-
tion: is distance learning a form of education
or technology? It is a serious problem, as the
issue of understanding this question depends
on strategy, tactics to implement distance
learning, and respectively, the training of
teachers to work in distance learning. Cur-
rently, researchers and practitioners have
given the following basic definition of dis-
tance learning.

Distance learning is "a synthetic, inte-
gral humanistic form of training, based on the
use of a wide range of traditional and new in-
formation technologies and technical means
used to deliver educational material for inde-
pendent study, exchange of dialog between the
teacher and students, and in general the learn-
ing process is not critical to the location in
gpace and time, as well as to a particular edu-
cational institution . (E.S. Polat, Ne2 p. 56)

Distance learning is" aform of learn-
ing in which the interaction between teachers
and students and between students themselves

is carried out at a distance and reflects the in-
herent learning process components (objec-
tives, contents, methods, organizational forms,
means of training) implemented by specific
means of Internet technologies or other means
providing interactivity " (E.S. Polat, Ne 2, p.
17).

Distance learning is "educational tech-
nology at a distance, when teacher and learn-
ers physically arein different locations. Previ-
oudly, distance learning means correspondence
learning. Now it is a teaching tool that uses
TV and network technology learning” (A.A.
Andreyev, Nel, p.12).

Distance learning is "learning associ-
ated by means of telecommunications, in
which the subjects of education (students,
teachers, tutors, €tc.), having spatial or tempo-
ral distance, are in overall educational process
aimed at creation of external educational
products and related internal changes (incre-
ments) the subjects of education "(A.A. An-
dreyev, Nel, p.12).

In Article 38 of the Education Act states
that the educational institution competence
includes "the use and improvement of methods
of the educational process and educational
technologies, including distance learning tech-
nologies. Under distance learning technologies
are understood educational technologies im-
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plemented mainly using information and tele-
communication technologies in indirect (in the
distance) or not fully mediated interaction and
student teaching position”. From this it fol-
lows that "the educational institution may use
distance education technologies in all educa-
tion forms in the prescribed manner estab-
lished by government education authorities'
(Article 38, Education Act of Kazakhstan).

Thus, under the distance learning tech-
nology we understand: CD- technology - train-
ing materials are provided on print and media
resources (CD-ROM, DVD). It is usualy ap-
plied in conjunction with classroom training
forms. survey lectures, seminars, trainings,
consultations and tests. Communication with
the teacher (counsding), as well as obtaining
information from electronic libraries and data-
bases of universities can be carried out via the
Internet.

Network technology - the use of com-
puter-based training programs and e-books,
which are placed on the web servers of the
university. Through the Internet, you can con-
tact the teacher to pass interim and final tests.
Several universities also conduct lectures and
seminars in real time. Examinations are car-
ried out in your nearest university training
center. Distance learning can be organized
both independently and through the deploy-
ment of information and educational environ-
ment. TV - satellite technology is similar to
the organizational network, but the contact
(lectures and seminars) between teachers and
students is associated via satdlite network.
Besides these technologies a hybrid modd is
increasingly used, combining full-time and
remote periods (sessions) training. A hybrid
(mixed) model based on analysis of training
courses can be understood as a "mixture”’ of
network technology combined with technol-
ogy and full-time classes (usually an introduc-
tion to the course and the basics of distance
working, the principles of social networking
with the tutor, as well an implementation of
thefinal work).

Distance learning is a form of continu-
ing education system, which aims to realize
the human right to education and information.
Distance learning allows to give equal oppor-
tunities to teach schoal pupils, students, civil-
ian and military, the unemployed in all parts of
the country and abroad through greater use of

scientific and educational potential of leading
universities, academies, institutes, centers of
various sectorial training and retraining, as
well as training centers and other educational
ingtitutions. Also it allows to obtain a primary
or secondary education in parale with the
main human activities. Ultimately, the new
system of distance learning (SDL) is aimed at
enhancing the educational environment in Ka-
zakhstan.

From the organizational and supporting
point of view the learning process has several
groups of problems. Firgt, it is the problem of
creating different levels of SDL.:

 global (international) and its mainte-
nance;

* Regional SDL and its maintenance;

* Local and its software.

Secondly, it is a problem of the distance
learning organization itsdf:

» conceptual models and didactic as-
pects;

» a system of faculty advisors and how
they interact with the trainees;

* testing distance learning system;

 information technology and educa-
tional environment;

» ways of transferring educational in-
formation and communication.

Glabal positioning systems are designed
to provide an opportunity to realize enlight-
enment and education of the broad masses of
the Kazakh population through the use of me-
dia such as tdevision and radio. Broadcast
training programs are widely used throughout
the world for distance learning. You can still
broadcast lectures, educational programs for a
wide audience without further tests, and
transmission of lectures followed by passing
tests. Primarily content such "education back-
ground "can be economic, legal, environ-
mental, scientific, cultural and other fields of
knowledge.

Among global systems in the interna-
tional community distance learning can be
attributed to already established "Global Lec-
ture Hall", "University for Peace", "Electronic
International  University". These structures
provide electronic communication, discussion,
information sharing, problem solving in vari-
ous spheres of human life between parties lo-
cated in different corners of the Earth. In the
near future Kazakhstan should be integrated
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into these systems.

Distance learning regional systems are
designed to solve educational problems within
each individual region of Kazakhstan, taking
into account its features. Distance learning
local systems may operate at the level of indi-
vidual or professional area of expertise within
asinglecity or university.

SDL is a central of telecommunications
facilities, alowing to provide educational
process.

* the necessary training and teaching
materials,

» feedback between teacher and student;

Instructional design and educational
technol ogy:

» the exchange of management informa-
tion within the system;

e access to international information
networks, as well as to connect to the SDL
foreign users.

However distance learning is consider
as a form abroad, so till we have a relevant
question distance learning is a form, technol-
ogy or means ?

Consider distance learning as a form of
learning. As a new form of learning, distance
learning cannot be completely autonomous
system. Distance learning is constructed in
accordance with the same goals, and that full-
time education (if it is based on relevant edu-
cation programs). But the form of the material,
the interaction between teacher and students
and students with each other will be different.
Basic didactic principles of distance learning
are basically the same as that of any other
training, but the principles of the distance
learning organization are others, they are spe-
cific to the distance learning, as due to the
specific shape features of the information
Internet environment and its services (chat
rooms, forums, e-mail, video conferencing).
Characteristic features of distance learning are
modularity and the changing role of the
teacher (largely associated with the division of
the course developers, tutors €c.), the separa-
tion of subject distance learning process, the
virtual cooperative learning, the prevalence of
self- control on the part of the teacher, the use
of modern technology and specialized training
facilities.

Distance learning can be attributed by
the main areas of application:

* improving teachers training for certain
specidlties,

* preparing students for individual aca-
demic subjects for the exams externdly;

» preparing students for admission to
specific profile educational institutions;

* organization of special education stu-
dents;

* additional interest education;

» professional retraining;

* training.

From a distance learning comparison
with a full-time and correspondence forms of
training distance learning can be considered as
a new stage of correspondence learning devel-
opment and full-time study, which provided
the use of information technology based on the
use of personal computers, video and audio
equipment, space and fiber-optic technology.

Distance learning distinction from the
correspondence learning is that a substantial
portion of the material is not being devel oped
independently, and in constant communication
with the teacher (consultation by phone and
the Internet, lectures and seminars in online
mode). And also there are the main differences
between distance learning from correspon-
dence courses:

* regular contact with the teacher (tu-
tor), the ability to discuss operational issues,
asarule, by means of telecommunications;

* ability to organize discussions, col-
laborate on projects and other types of group
work during the course of the study at any
time (this group may consist of local students
and students who live abroad). In this case,
students are also in contact with the teacher
(tutor) by means of telecommunications;

* transfer theoretical materials to stu-
dents in the form of printed or dectronic
manuals that allows you completely abandon
Setting sessions with the arrival in university,
or significantly reduce the humber and dura-
tion.

Distance learning distinction from the
full-time training is that a substantial portion
of the material is not absorbed in the class-
room, but with the help of Internet technolo-
gies, that is distance learning students work is
organized and fundamentally independent.
And also there are the main differences be-
tween distance learning from full-time train-

ing:
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* training at the place of residence or
work, therefore, the distributed nature of the
educational process;

» flexible learning process, which can be
either completely free in open education, or to
be tied to a limited number of control points
(exams, on-line sessions with the teacher) or
group lessons, as well as to carry out labora-
tory work on the equipment (possibly remote);

e contacts with the teacher (tutor),
mainly carried out by telecommunications.

In addition, it is important to note that
distance learning is fundamentally different
from traditional learning and creates a new
educational environment in which a student
comes, just knowing what knowledge and
skills he needs. You can also assume that the
main distance learning feature is to provide
training opportunities by getting the required
knowledge, using information resources (data-
bases and knowledge bases, computer, includ-
ing multimedia, training and monitoring sys-
tems, audio and video recordings, digital li-
braries, as wdl as traditional textbooks and
manuals).

Among the differences to the traditional
training, you can choose a number of typical
psychological and pedagogical problems that
must be addressed to teachers and students of
the distance learning course:

o difficulties in establishing interper-
sonal contacts between the participants of the
learning process;

* formation problems of efficient small
study groups at training in collaboration;

* individual characteristics definition of
the information perception from the audience
and learning styles for more efficient organi-
zation of the educational process;

* updating and maintaining the training
motivation;

* the adequacy of the teacher behavior
chosen for distance learning methods and edu-
cational technology.

Thus, distance learning is an integral
part of full-time and correspondence learning,
and can aso act as an independent form of
learning. There are several problems associ-
ated with the distance learning consideration
(these problems are mainly related to the legal
framework). In some countries many educa-
tional institutions begin to use distance learn-
ing as a support function, and often as a sub-

stitute function which is needed as traditional
form of learning.

The question arises: can we talk about
creating a new distance learning using the ba-
sis of the traditional textbooks e ectronic cop-
ies and can we change classroom lessons to
lessons via the Internet? And can we talk
about the creation and functioning of the new
forms of learning, if student and teacher work
do not concretize? It should be noted that edu-
cation traditional forms are based on academic
load, which at full-time education in accor-
dance with state educational standards of
higher education in Kazakhstan should consist
the average for the period of theoretical train-
ing at least 27 hours per week, with part-time
(evening) form at least 10 hours a week, while
part-time at least 160 hours per year. Also the
terms and development of the basic education
program do not specify, which in full-time
education consists 260 weeks, while part-time
(evening) and extramural courses in the case
of a combination of different forms of learning
increases by university for a year or for a pe-
riod to one year (depending on specialty).
Consequently, if we talk about distance learn-
ing as a new form of learning, it is necessary
to make changes not only in the laws, but also
in the state educational standards that exist in
the country.

Given the above, we can say that on the
basis of existing regulations now in Kazakh-
stan distance learning is determined as tech-
nology (CD- technology, network technology,
television- satellite technology), implemented
infull and part forms of education.

A researchers and practitioners analysis
revedls that distance learning is a new form of
learning, providing a wide range of educa-
tional services to the wider population in the
country and abroad with the help of a special-
ized educational environment at any distance
from educational institutions. Informational
and educational environment of distance learn-
ing is a system-organized set of data commu-
nications, information resources, communica-
tion protocols, hardware and software and or-
ganizational methods, focused on meeting the
educational needs of the users.

And it is important to add that the or-
ganization of training and communications
strategy between teachers and students is de-
termined by educational technology underly-
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ing in the development of distance course.
Thereby, distance learning is regarded as an
independent form of learning in the XXI, as
well as an innovative component of full-time
and distance learning.
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INNOVATIONAL TECHNOLOGIESFOR SELF-STUDY: WEB 2.0IN EFL
INSTRUCTION

Novitskaya Y.V.

The transformation in communication
that has arisen since the invention of the Inter-
net is accuratedy documented. After 15 years
of extension in global, digital publishing of
hypertext and multimedia, we are now come
across with transitioning as the World Wide
Web keeps developing. Now the Internet is far
from past “post and view” web environments,
Web 2.0 is an opportunity of sharing your
ideas online [8].

Nowadays students enjoy learning in a
flexible and informal atmosphere where the
learner’ s autonomy is encouraged. Taking into
consideration the rapidly changing desires of
the present society teachers need to prepare
their learners and make them suit the require-
ments, besides, they are able to explore peda-
gogical possibilities to integrate it effectively
into the curriculum. Using Information and
Communication Techniques (ICT) they help
the students to acquire knowledge and skillsin
a progressive manner.

The present situation in the classroom
shows that considering not enough equipment
amount and state educational standards, in-
structors are not always enabled to introduce
and include these techniques to the curricu-
lum. Therefore, we suggest using the Web 2.0
technologies outside the classroom for sdf-
study. Thus, learners are supposed to be intrin-
sically motivated, i.e. they have to succeed not
only to obtain a good grade but also to be sat-
isfied and interested in any assignment given.

, Alexandrova Y.

The aim of introducing the technologies is to
foster constructive learning, make the students
self-sufficient and train them to relish life-long
learning. The learners' lifestyle, interests and
preferences are taken into consideration. As
they spend plenty of their time texting, blog-
ging, participating on discussion boards in
wikis, social networking for their own pur-
poses in leisure time we consider it rational to
encourage improving English writing and
reading skills not only through in-class in-
struction but also through self-study.

WIKIS

Wiki is one of the main components of
Web 2.0, the unsuspected generation of tools
and applications [1]. Wikis in general actively
involve students in their own formation of
knowledge [5]. It helps to redlize the actual
vision of the Web as a space where anyone
can take part [23]. Wiki is considered as web
application which allows people to add, edit
and delete the information in cooperation with
other participants [27]. Herethe list of uses for
wikis in and out of the classroom according to
different works is presented.

Mader’ s site concentrates only on wikis
in education, giving the examples such as pro-
ject development with peer review, webpage
creation, tracking group projects, group au-
thoring, and clasy/ teacher reviews, data col-
lection. His online page includes writings by
various authors discussing integrating a wiki
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in instruction, group wiki projects, collabora-
tive writing projects, using wikis within course
management systems, and wiki-based collabo-
ration and academic publishing, constructing
science knowledge.

Fountain describes wiki as a very useful
and effective application, and suggests more
uses such as cooperative creating and monitor-
ing of EFL and other English-based subjects
projects. He mainly focuses on collaborative
usage of wikis as eaboration concept [11].

Duffy and Bruns present a survey of
wiki usein education as alist of possible prac-
tices. Students are able to use a wiki to de-
velop research projects, add summaries of
their thoughts from the previous readings,
summaries of books, annotations, and a col-
laborative annotated bibliography. A wiki also
is a very accessible app for uploading course
resources, for example, syllabi and handouts,
and it gives students the opportunity to com-
ment and edit the information so everybody
can see it. Teachers are also able to use wikis
for their own purposes, for instance, as a
knowledge base, enabling them to share re-
flections and thoughts regarding teaching
practices, and allowing for versioning and
documentation. In home-study purposes it is
useful for brainstorming and editing, a given
wiki topic can produce a linked network of
resources. This tool can also be used as a map.
A wiki can be used as a presentation tool in
place of conventional software, and students
are able to directly comment on and revise the
presentation content. Wikis are applications
for group authoring. Frequently, group mem-
bers communicate through emails sending
them to each member of the group to contact
and coordinate work inside the group. Using a
wiki simplifies this process by gathering all
the information and changes of the work on
central wiki page[9].

Guzdial, Rick, and Kehoe expand the
idea of wikis together with CoWeb. They
stated this combination can be used for class-
room activities and, what is more important,
for sdf-study as discussion and review tools,
distributing information tools, and for collabo-
rative artifact creation [12].

For Naish wiki is an information re-
source, atool for building e-learning content, a
collaboration tool.

The concept of workflow learning in ac-

tion is thoroughly discussed. Schaffert,
Bischof, et al. propose the use of wiki tools in
project-based learning, and interdisciplinary
and intercultural learning, collaborative story
writing.

Tonkin defines four different forms of
using awiki for educational purposes:

1. Individual-user wikis alows collect-
ing and edit own works using a Web-based
environment;

2. Lab book wikis can be used for keep-
ing notes online and permitting to be peering
reviewed and changed by other students;

3. Collaborative writing wikis are for
group joint writing works;

4. Knowledge base wikis are archives
for collecting knowledge of a class.

Bergin suggests applying wikis to creste
student homepages, implement anonymous
feedback, ideas related to the course, student-
created FAQ, infrastructure hints, and discus-
sions[2].

Wikipedia's School and University Pro-
jects page suggests uses of wikis in the class-
room to provide students with exercises edit-
ing and publishing content on Wikipedia.

Summarizing the ideas of Web 2.0 re-
searches we maintain that Wikis are collabora-
tively created websites where users can create
a series of web pages, edit and revise their and
others' work, provide feedback, keep track of
the changes, make projects, joint writings, or-
ganize discussions and publish, share and
comment information online.

FACEBOOK

A phenomenon social network is rda-
tively new. Geocities was one of the web's
first social networking sites. They began in
1994, following AOL Instant Messenger in
1997, MySpace in 2003 and Facebook in
2004. People are increasingly conversing
online using diverse social sites. They enjoy
the immediacy and convenience of engaging
in discourse any time, any place, anywhere.
Facebook is one of the most popular social
networking opportunities available to every-
onefor improving English.

As its official website states, Facebook
is giving people the power to share and mak-
ing the world more open and connected. By
March, 2013, more than 1.11 billion users
were using Facebook to communicate, inter-
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act, and socialise with each other [10].
The primary features of Facebook, in-

cluding “wall”, “blog”, “info’, “friends’,
“like’, “unlike”, “poke’, “comment”, “send
message’, “share photos’, “video”, and

“links” provide users with a variety of means
to interact and communicate and to make new
friends worldwide. Particularly, the “share
status’ feature plays an important role in
Facebook activities. Users are able to instantly
discuss and share all types of information and
knowledge through this function, which is
similar to an online discussion board. Student
interactions in online discussions can contrib-
ute to learner-centred approach development
and make available an opportunity to practise
gained knowledge and skills in a supportive
and encouraging environment. In addition, in
an online environment, students can commu-
nicate and interact with others at their own
pace and take time to consider comments and
responses rather than being “put on the spot”
as in the physical classroom. Communication
and relationships initially generated in the vir-
tual environment can be brought into the class-
room.

Facebook, currently the most used
global social networking website, has not been
widely used in tertiary education. Many schol-
ars have suggested that Facebook and other
Web 2.0 technologies may not always be ap-
propriate or successful vehicles for formal
teaching and learning activities. However, in-
tegrating Facebook with blended learning in
higher education seems to be a feasible means
for teachers to enhance students’ learning.

The findings of recent studies show that
online learning and instruction have positive
impacts on language learning. For instance,
Conroy concluded that Internet based or as-
sisted language learning could support stu-
dents in independent language learning and
academic writing because these students are
enthusiastic and reasonably competent users of
Internet-based tools and techniques. In Inter-
net-based instruction, € ements such as emails,
bulletin boards, chat rooms, and online discus-
sions can promote learner-instructor and
learner-learner  interactions.  Additionally,
learner-content interactions and learning ef-
fects can be enhanced through online interac-
tions such as multimedia presentations, learn-
ers contributions to learning materials, and

links to related learning materials. Further-
more, according to Birch and Volkov, online
forums can encourage learners, in particular
ESL students who may be reluctant to speak
up in face to face settings, to engage in discus-
sions [3]. Online discussions can also contrib-
ute to assisting students in overcoming their
linguistic limitations and expressing their own
thoughts. Many studies have also found that
team based or project based learning activities
can promote active learning.

Thus, Facebook can provide the poten-
tial for collaborative and cooperative learning,
more learning opportunities, and means for
learners to interact with each other and learn
effectively.

BLOG

Some approaches involve learnersin the
direct process of production of learning con-
tent. This notion is one of the most out-
standing changes from more learning object
oriented approaches. Typicaly, these ap-
proaches are based on tools such as weblog.

A weblog, or blog, is a “log of the
web”, a term coined by Barger in 1997. The
key feature of a blog is the presentation of the
content in reverse chronological order [6].

A blog can aso be thought of as an
online journal that an individual can continu-
ously update with his or her own words, ideas,
and thoughts through software that enables
oneto easily do so. Unlike a standard website,
weblog entries are made by typing directly
into the browser and with the click of a button
are instantly published on the internet. All ba-
sic document formatting, like spacing, bold,
italics, underling, and creating links, requires
no knowledge of HTML or FTP (File Transfer
Protocal), so that anyone who can type, copy,
and paste can create and maintain a weblog.
However, with a very basic knowledge of
HTML, users can extend their ability to cus-
tomize the layout of their blog and even add
pictures to enhance its attractiveness. Similar
to an open journal, the accumulation of writ-
ings and other content creates both a record of
learning and a resource for others. Further-
more, a weblog is interactive, in the sense that
readers can respond to any given entry with a
comment and even threaded discussions can
take place depending on the software chosen.

Even though blogs have been in exis-
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tence since the very beginning of the world
wide web itself free, commercially available
'blogging software’ of the type discussed in
this article, seems to have made its first ap-
pearance in July of 1999 [4]. Because of the
relative quickness and ease of publishing this
type of software affords, the number of users
has grown tremendously since then, and we
can now observe blogs being used for per-
sonal, educational, journalistic, and commer-
cial purposes. In the following section, | will
introduce three possible ways that blogs could
be put to immediate use with ESL classroom
learning.

There are three types of blogs used for
ESL teaching or learning: tutor blogs, class
blogs, and learner blogs. Tutor blog is a type
of weblog that is run by the tutor for the learn-
ers. It gives daily reading practice to the learn-
ers. Sometimes students find assigned reading
material too boring, difficult, or hard to relate
with. This is because it is often written with
another purpose in mind. So who better to
write to them than the person who knows them
best: the teacher. Entries are kept short, geared
towards the learner interest, and linked to re-
lated online sources for further reading if de-
sired. Vocabulary used in class can be recy-
cled this way. New vocabulary words can be
linked to definitions on other sites found with
a search engine. Furthermore, a casual, natural
writing style can be used by the tutor to de-
velop learner familiarity with native language
patterns.

Another purpose of blogs is promotion
of exploration of English websites. Any entry
made by the tutor can and ought to encourage
further exploration of the Internet in English
by linking to related articles, and content
based websites. For those learners reluctant to
step outside the comfort of exploring the Web
in their native language, being led to interest-
ing English language sites will increase their
confidence and help to overcome their aver-
sion. Besides, it encourages online verbal ex-
change by use of comment buttons. At the bot-
tom of each entry, any blog reader can make a
comment that can be read and further com-
mented on by all who accessthe site. Teachers
can ask questions, give students riddles, chal-
lenge their views, whatever it takes to encour-
age them to comment. Moreover, it provides
class or syllabus information. Entries in the

blog can also serve to remind students about
homework assignments and upcoming discus-
sion topics. Links can be provided to sites that
introduce relevant topics of discussion. The
tutor can also follow up on difficult areas of
classroom work that might need review or
clarification. In addition, a permanent link to
the classroom syllabus and rules can be in-
cluded on the blog. It serves as a resource of
links for self-study. In the right and/or left
margins of the blog, permanent links can be
set-up and organized to aid the learner in sdf-
study, for example links to online quizzes,
English news sites, key-pal networks, audio
and video files for listening practice and ESL
interactive websites.

The learner blogs are blogs that are ei-
ther run by individual learners themselves or
by small collaborative groups of learners. In
ESL, learner blogs may be best suited for
reading and writing classes and self-study. A
common reading assignment can be followed
by blog postings on the thoughts of each
learner or group of learners. Furthermore, the
act of constructing the blog may encourage the
use of search engines and net surfing in Eng-
lish to find the appropriate sites to which links
can be made. This will empower the learner
to direct the reader to sites of choice for fur-
ther reading. Individually, blogs can be used
as journals for writing practice, or as free-form
templates for personal expression. The idea
here is that students can get writing practice,
develop a sense of ownership, and get experi-
ence with the practical, legal, and ethical is-
sues of creating a hypertext document. In ad-
dition, whatever they write can instantly be
read by anyone else and, due to the comment
features of the software, further exchange of
ideas is promoted. Tutors can even run a
mega-blog of select topics of interest gleaned
from student blogs so that the broader issues
are brought into focus on a single website.

The class blog is a type of blog is the
result of the collaborative effort of an entire
class. In conversation-based classes it could be
used like a free-form bulletin board for learn-
ers to post messages, images, and links related
to classroom discussion topics. It could also be
a space for them to post thoughts on a com-
mon theme assigned for homework. With in-
termediate and advanced learners, class blogs
might also useful for facilitating project-based
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language learning, where learners can be given
the opportunity to develop research and writ-
ing skills by being asked to create an online
resource for others. Class blogs could also be
used as a virtual space for an international
classroom language exchange. In this sce-
nario, learners from different countries would
have joint access and publishing rights to the
blog. The entire exchange would then be
transparent to al readers and could be fol-
lowed and commented on by other learners,
tutors, parents and friends. For reading and
writing classes, it might also involve the use of
knowledge management software, like User-
land's Manila, that allows for a great deal of
threaded discussion behind the scenes. Much
like a publishing group, individual learners
can be given varying amounts of responsibility
to publish material arising from postings on
the discussion list. Theresults of this effort are
what is seen on a website by the public at
large [6].

Blog software usually provides the pos-
sibility for comments and trackbacks, links
back from other sites. In such a way a distrib-
uted, collective and interlinked blogosphere is
created. While wikis are used for collaborative
work, blogs are a personal form of publishing
content. As far as the educational benefit is
concerned a number of possible uses can be
identified: promote critical and analytical
thinking, promote creative, intuitive and asso-
ciational thinking, provide potential for in-
creased access, exposure to quality informa-
tion, and to have combination of solitary and
social interaction [4].

Abovementioned Web 2.0 technologies
such as wikis, social networks, namely Face-
book, and blogs assist to find the connection
of gained in-class knowledge and their appli-
cation through self-study by interaction and
collaboration with each other in a social media
dialogue as creators of user-generated content
in a virtual community, information interex-
change, project making, online reading and
writing opportunities developing critical and
analytical thinking, editing and commenting
other students' works and variety other func-
tions that facilitate English learning, in con-
trast to websites where people are limited to

the passive viewing of content.
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AnekcanapoBa Enena CepreeBna — maructpanT KACY. O6nacTh Hay4HBIX HHTEPECOB —
WH(POPMAITMOHHBIE TEXHOIOTUN 00YUEHHSI HHOCTPAHHOMY SI3BIKY.

AnpimieB Opaszoek JleMeCMHYJIBI - KaHIUAAT (PU3MKO-MATEMAaTHYSCKHUX HAyK, JOIEHT,
npodeccop BKI'Y um. C. AMaHK0J10Ba, WICH—KOPPECIOHAEHT Akanemun [lenarornyeckux
Hayk Kazaxcrana. O61acTh Hay4HBIX HHTEPECOB — aKTyaIbHbIE BOITPOCH MATEMATHKH.
AxmeroBa Jlana KaiipatoBna — npenogasarens KACY. O0nacth HaydyHBIX HHTEPECOB -
aKTyaJbHbIE BOIIPOCHI MATEMATHKHU W (PU3UKH.

bepanéexoB Azamar bepambexoBuu — crapumii npenogaBatens KACY. O6nactb
HAYYHBIX HHTEPECOB - aKTyaIbHbIE BOITPOCH MATEMATHKH.
BynaBuna Eaena HwukosaeBna - 3aBemymoomas ja0opaTtopuell XHMHYECKHX H

Ouonoruueckux uccinenoBanuii MuHctutyTa CcymeOHoN skcmeptussl mo BKO (r. Ycrs-
Kamenoropck). O61acTe Hay4HBIX MHTEPECOB - BOMPOCHI 3KOJIOTHH M IKOIOTHYECKOTO
MOHUTOPHUHTA.

Hasbino KOpuii ®enoporuy — poueHt BKI'TY um. JI. Cepukbaecpa. O01acTh HaydHBIX
WHTEPECOB — IMIPOMBINIICHHAS M KOMMYHAaIIbHAs SKOJIOTHSI.

JaymoBa [I'yabxkan Kaman0ekkbI3bl — crapiigii  mpernomaBaTelb — Kadeapbl
«be3onacHOCTH KU3HEACATENBHOCTH M OXpaHbl okpyxatomed cpenp» BKITY um. .
Cepuk0acBa, KaHAMIAT TEXHUYECKUX HayK. OO0JIaCTh HAay4HBIX HMHTEPECOB — BOIPOCHI
XUMHUU U IKOJIOTHU.

EabryasaunoBa Aiirepum EcenrasmHoBHa - npenogaBateinb koiviemka KACY. O6nactb

HAyYHBIX MHTEPECOB — aKTyallbHBIE BOIPOCHI MaTEeMaTHKH W HMH(OPMAIMOHHBIX
TEXHOJIOTUH.
EckyxunoBa Hypabiramn MytaeBHa - mnpenojgasarens komuemka KACY. Ob6nacts
HAyYHBIX MHTEPECOB — aKTyallbHBIE BOINPOCHI MaTeMaTHKH W HMH(OPMAIMOHHBIX
TEXHOJIOTUH.
Kamanoaeea Manupa KpIppikOaeBHa — 3aBeayiomnias kadenpoit «be3omacHocTH

KHU3HEIEATEILHOCTH W OoXxpaHbl okpyxkatomeil cpensi» BKITY wum. [.Cepuxbaesa,
KaHJHUJIAT XUMUYECKHX HayK. OOJIacTh HAYYHBIX HHTEPECOB — BOIPOCH XUMHHU M SKOJIOTHH.
KanTacoBa Kenuckyab 3efiHemoBHAa — KaHAUIAT TEXHUYECKUX HayK. O0IacTh HAYIHBIX
WHTEPECOB — BONPOCH! NH(OPMAIITMOHHBIX TEXHOIOTHH.

KaxanoBa ToakbiH AHyapOexkoBHa — mnpenopaBarens komiemka KACY. Ob6nacts
Hay4YHBIX HHTEPECOB — aKTyaJIbHbIE BOIIPOCHI XUMHH U KOJIOTHH.

Hnapumepa XKanat KaObL10exkoBHA - CHEIHANKCT IICHTPA MOBBIIICHUS KBaJIH(PHKALIMH
«Oprey», KaHAUJAT TeEXHHYecKHX HayK. O0IacTh HayYHBIX HHTEPECOB — BOITPOCH XUMHUH H
9KOJIOTHH.

HckakoB Agunb beiiontoBuuy — cryneHtr KACY. OOnacTh HaydHbIX HHTEPECOB —
WH(POPMAITMOHHBIE TEXHOJIOTUU U KOMITBIOTEPHOE MOJICITHPOBAHUE.

Kannuna Augekcangpa AdgekcangpoBHa - wmaructpanT KACY. OOmacte HaydHBIX
WHTEPECOB - TIOATOTOBKA MEarOTHYeCKUX KaJpoB, BOIIPOCH HHOCTPAHHON (HIIOJIOTHH.
Konmap 3am3a - mupexkrop HUM comuanbHbIX B TEHIECPHBIX HccaemaoBanmii Kazaxckoro
rOCYapCTBEHHOI'0 JKEHCKOTO TIENaroruiyeckoro YHHBEPCUTETa, JOKTOp (HI0COBCKUX
HayK.

Kpuynsko Huna CepreeBna - pgoment BKI'TY wum. JI. CepukbaeBa, kadenpa
ApXUTEKTYphI U Au3aiiHa. O0IacTh HAyYHBIX HHTEPECOB — KOMITbIOTEpHAs TpaduKa.
Kbi3bikeeBa AnMa BakbITOeKOBHA — CTapUIMil MpernoaaBaTelb, MarkuCTp HHOCTPaAHHBIX
s1361K0B. O0JIacTh HAYYHBIX HHTEPECOB — METO/IMKA U3YyUEHUS aHTIIMHCKOTO SI3BIKA.
KaiipatoBa Meuaip Kaiipatkbi3bl — maructpanT BKT'Y um. C. Amamxkonoa. O6nacTb
Hay4YHBIX HHTEPECOB — aKTyaJIbHbIE BOIIPOCHI MaTEMAaTHUKH.

Jlapuna Mapuna BaagumMupoBHa - crapummii mpernogaBaTelb, MariucTp HHOCTPAHHBIX
s1361KOB. O0JaCcTh HAYUYHBIX HHTEPECOB — METOAMKA MPENOAaBaHNsl HHOCTPAHHBIX S3BIKOB.
Jlo6actoB I'ennannii BacuibeBuy - nokrop dunocodckux Hayk, nmpodeccop MucrutyTa
ncuxonorun UM JI.C. Beirorckoro Poccuiickoro rocyaapCTBEHHOTO TYMaHHTapHOTO
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yauBepcuTera. O0JacTh Hay4YHBIX MHTEPECOB — BOIMPOCH (HIOCOPHH W METOHONOTHH
HayKH.

JlozraueB Auiekceid BacuibeBuu — npenogasarens komiemka KACY. O6nacth HaydHBIX
WHTEPECOB — aKTyallbHBIE BOPOCH MATEMATHKH U HHPOPMAITUOHHBIX TEXHOJIOTHH.
Maxkapenko Jlecssi — JIOKTOp TMemarormdeckux Hayk, Tnpodeccop kadeaps
«HpOpMalIMOHHBIX ~ cUCTeM U TexHonorwmi» HanwmonaneHoro Ilemarormueckoro
yHuBepcuTera MMeHH M. JlparomanoBa, Ykpamna. OOmacTh HaydyHBIX HWHTEPECOB —
AJIEKTPOHHBIE TEXHOIIOTHH B 0OpPa30BaHHH.

Makapumor baxbiTo)kan MapartoBuu - mnpenonaBatens komwiemka KACY. Oo6nactb
HAy4YHBIX MHTEPECOB — aKTyallbHBIE BOINPOCHI MaTEeMaTHKH W HH(OPMAIMOHHBIX
TEXHOJIOTUH.

MakcumoBa Kcenusi BajnepseBna — mpenomaBatensr KACY, Maructp memarormaecKux
Hayk. O0JacTh HAyYHBIX HHTEPECOB — METOINKA TIPENOAaBaHUsl HHOCTPAHHBIX S3BIKOB.
Maprutuu Mapuanna SIpociaBoBHa - acniupanT kadeapsl «MHPOPMAIIMOHHBIX CUCTEM H
TexHoJorui» HanuoHaIBHOTO menarornyeckoro yHupepcurera uMeHu M. JlparomaHoBa,
npenojasarens kKadenapel «llemarornkd W IICHXONOTHH» 3aKapnarckoro BeHrepckoro
nHctutyta ®epenna Pakonu Il, Ykpanna. O6nacth HaydyHBIX HHTEPECOB — DJIEKTPOHHBIC
TEXHOJIOTHU B 00pa30BaHUH.

MeabnukoBa TaTbsiHa AJslekcaHAPOBHA — CTapliMii MpenojaBaTellb, MarucTp
WHOCTpaHHOTo s3blka. (OOnacTh HayYyHBIX HMHTEPECOB — METOJUKA HW3YYCHHUS
WHOCTPAHHOTO S3bIKA.

Myp3aranueBa Asiy:kan Myparkbpibl — Maructpadt BKI'Y uM. Amamxkonosa. Obnacth
HAYYHBIX HHTEPECOB — aKTyaJIbHbIC BOIPOCHI (DU3HKH.

MyxamenpaxumoBa Apaak PaxmerysopHa — MaructpanT BKI'TY um [].Cepukbacpa.

OO6nacTh Hay4HBIX HMHTEPECOB — HWH(POPMAIMOHHBIE TEXHOJOTHH W KOMITBIOTEPHOE
MOJIETTMPOBAHHUE.

HoBuukas Haua BacuiabeBHa — maructp o0Opa3oBaHus, CTaplIMii IpenojaBartellb
kadenpsl wmHOCTpaHHBIX s3bIKk0OB KACY. OO0Onacth HaydyHBIX HHTEPECOB — METOJIWKA

TIpeTIoIaBaHMsI MHOCTPAHHBIX S3BIKOB.

OpasoexoBa Caman Opa30eKKbI3bl — CTapilui MpernoaaBaTeib, MarucTp OHOJIOTHH.
OO6nacTh HaAyYHBIX HHTEPECOB - BOIPOCHI MEJUITUHCKOM SKOJIOTHH.

IlayroBa EBrenms  MuxaisioBHa —  y4yuTenb  aHrimiickoro s3eika KLY
«Crienanu3upoBanHas Imkona — Jured Ne34 s omapeHHBIX JeTel», TI.YcThb-
Kamenoropck. O0mactb Hay4HBIX HHTEPECOB — METOJHMKA MPENoJaBaHUs HWHOCTPAHHBIX
SI3BIKOB.

Iomor AnToH — MaructpanT BKI'Y um. C. AmanxosoBa. O01acTh HayYHBIX HHTEPECOB —
WH(POPMAITMOHHBIE TEXHOJIOTUU U KOMITBIOTEPHOE MOJICITHPOBAHUE.

. [lonoBa I'asimna BaagmmMupoBHAa — 1oueHT (U3MKO-MaTeMaTH4ecKux Hayk. OOjacTh

HAYYHBIX HHTEPECOB — BOIIPOCH MATEMATHKH M WH(POPMAITMOHHBIX TEXHOIOTHH.

CapraeBa Payman CyaranoBHa — kKaHaunaT ¢uiocopCKuX HayK, BEAYIIUH Hay4HBIH
coTpyaHuK otnena ¢miocopun MHcTHTyTa Prmocopuu, MOTUTOIOTHHA U PETUTUOBEICHUS
KH MOH PK. O6nactp Hay4HBIX HHTEPECOB - BONPOCHI DKOJOTHH W JKOIOTHYECKOTO
MOHHUTOpHHTA.

CenuBanoBa Jlioamuna ®egopoBHa — mnpenonaBarelb kowiemka KACY. O6macts
Hay4YHBIX HHTEPECOB - PUKJIATHBIE ACTIEKThl MAaTEMAaTHKH.

CemOunoBa Tarbsina CepreeBHa — crapmuii npenojaBarens KACY. O6nacTh HaydHBIX
WHTEPECOB - MPUKIIAJIHBIC ACTIEKTHl MATEMATHKH U HH)OPMATHKH.

Yeanuer Baypxkan KaiipatoBuu — kaHaugaT (pU3MKO-MAaTeMaTHYECKUX HAYK, JOLICHT
kadenpsl «buzneca». OOMacTh HaydYHBIX MHTEPECOB — MH(OPMAIMOHHBIC TEXHOJIOTHH H
KOMIIBIOTEpHOE MO/IETTHPOBaHHE.

MnuiasoBuii FOpuii BuktopoBuu — noneHt kadenpsr «HPOPMAIMOHHBIX CHCTEM H
TexHonoruii» HanuonaneHoro Ilenarorndyeckoro yHuBepcurera uMmeHu M. JlparomaHoBa,
VYkpanna. O61acTh HayYHBIX HHTEPECOB — AJIEKTPOHHBIE TEXHOJIOTHH B 0Opa30BaHHH.
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AHHOTAIIAAJIAP
AJAM3AT TAPUXBIHBIH AJIFAIIKbBI KESEHJAEPIHIAEI'I 9KOJOI'USIHBIH
IT'EHJEPJIK CTPATU®UKAILIUAFA OCEPI
Komap 3.
ABTOp ajaM3aT TapUXbIHBIH aJFallKbl KE3CHJACPIHAEr1 HKOJOTUSHBIH TE€HICPIIIK
crpatuduKanysra ocepid Kapactbipaabl. Tapuxu Mpicagap KeNnTipiireH.

KA3IPI'T KESEHAEI'T SKOJOTI'UAJBIK BIJIIM HIBIHABIKTBI TAHY/AbBIH )KAHA
KE3EHI PETIHAE
Capraena P.C.
Makanaga Kazipri Ke3eHJeri OSKOJOTHSIBIK OLTIM aJJBIHFBl KaTapiibl olEyMETTIiK
yitbiMaapaei, Oipi OonbIn TaOBUIATHIHBI adThUIAAbl. Kaszipri FBUIBIMH TYCiHIK OOWHBIHINA,
9KOJIOTHS KEIICH I FhUTBIM PETiH/E KapaCThIPhLIaIbl.

KOFAM MEH TABUTU OPTAHBIH KAPBIM-KATBIHACBIHBIH 3KOJOTUSAJIBIK
ACIIEKTICI 9JIEYMETTIK-K¥YKBIKTBIK MOCEJIE PETIHJE (KABAKCTAH
PECITYBJIMKACBIHJIAFbI dKAFJIAV 1Bl KAPACTBIPY IBIH MBICAJIBIH/IA)

bynasuna E.H.
ABTOp KOFaM MEH TaOMFU OPTaHBIH KapbIM-KATBIHACBIHBIH DKOJOTHSUIBIK aCIIEKTICIH

QJICYMETTIK-KYKBIKTBIK MOcelie peTiHae KapacTeipaibl. KP-marbl skarmaiira epekiie KeHLT

Gemineni.

KA3IPTI QJEMJETT KAJJABIKTAP/BI 3KOI0IbIH MOCEJIEJEPL. HIELTY
KOJIAPBI MEH 9ICTEPI
Opa3zbekora C.O.
Makanana Kasipri ojaeMJeri KajabIKTapbl >KOOJBIH Macenenepi. ATairaH MOCelIeHI
nrenry OOWBIHINA aBTOPIIBIK YCHIHBICTAP KENTIpiiei.

I'NAPABJIMKAJIBIK TAPAHIAP/IbI DKOJIOT'USJIBIK TA3A AIIITAPATTAP/bI
KOJIJAHY PETIHAE
Hasios 10.0.
ABTOp  THIOPABIMKAIBIK  TapaHIapAbl  TOKIpuOede  KONJAHYIObIH  Mocenelepi
KapacThIpaJibl. ATaJIFaH TaKbIPHIN OOMBIHINA ecenTep, KecTenep xoHe popMyanap KenTipiiesai.

JAUAMETPI 25 MM-JIIK CIHIPT'TII TPYBACBI BAP TAPAH/IbI KYPBIJIFbIHbIH
EKI TOPTIIIEH ’)KYMBIC ICTEY BOUBIHIIIA ECEBI: MAKCUMAJIJbI
OHIIPTIIITIK Y)KOHE MAKCHUMAJIJIbI K.I1.I. BOMBIHIIIA
Hasios 10.0.

Maxkanaga M.Cepikbae atbinmarbl [LIKMTY GazaceiHmarbl TapaHabl KYPBUIFBLIAP/IBI
ece0i kenripineni. Ecentep, kectenep xxoHe GopMmymnanap Kenripiiaesi.

AFBIHJBI CYJAPABI TA3AJIAY AbIH DKOJIOTUAJIBIK MOCEJIEJIEPIH
MOIUNPUKALUSIJIAHFAH COPBEHTTEPAI KOJJAHY APKbIJIbI HTEITY AIH,
EPEKHIEJIIKTEPI
Kaman6aesa M.K., laymosa I'.K., Unpuresa X.K.

ABTOp aFbIHIBI CYNapAbl Ta3apTyAblH MpoOiieManapblH KapacTeipansl. Kecrenep,
€cenTep, COHBIMEH KaTap Ochl Macesere 0aillaHbICThI aBTOPIIBIK YCBIHBICTAP KENTIpiIe .

MATEMATUKA CABAFBIHJIA CTYAEHTTEPAIH BIJIIMIH TEKCEPY TYPJIEPI
XKaxanosa T.A.
Makanaga MaTeMaTHKaHbl OKBITYIBIH MEJaroruKajblK Macelelepi KapacThIpbUIaIb.
AtanraH mMacene OOWBIHINA IICTEMENTIK MbICall KETipiIreH.
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KJIACCUKAJIBIK TEHCI3AIKTEPJAE KOJJAHATBIH ECEIITEP
KaiipatoBa M.K., Ansimes O./1.
ABTOp MaTeMaTHKaJbIK €CENTEpiK IIemy MaceneciH Kapacteipansl. Illemynig
MbICAJIIaphI, hopMyIagap KeaTipiaen.

MATEMATHUKAJIBIK OUJAYJIBIH AKUKATTAPBI MEH WLTIO3USIJIAPBI
JloGacros I'.B.
Makanaga MaTeMaTHKaIbIK OMIayaslH (UIOCOPUSIBIK Macenenepi KapacThIpbUIFaH.
ATanMBIII MOCENEH] ey eri aBTOPIBIK TYXKBIPBIM Oepiie.

MATEMATHUKA CABAKTAPBIHJIA CTYJAEHTTEPAIH O3IH-O31 OKbITYbI
Eckyxunosa H.M.
ABTOp MaTeMaTHKaHBI OKBITY MACEIIEIePiH KapacThIPaIbl.

MATEMATUKAHBI KOJUIEK/JE OKBITY/AbIH EPEKIIEJIKTEPI
Cenusanosa JI.®D.
Makanaga KOJIEIKIEri MaTeEMaTHKAJIBIK TOHAEPII OKBITY KapacThIPBUIAABl. ATaIMBIIII
TaKbIPBII OOMBIHINA TICIATOIMKAJIBIK MBICAJIIAP MEH 9IicTeMe Oepineni.

MOHTE-KAPJIO 9JICIH CUIIATTAY )KOHE ®U3UKA CABAKTAPBIHIA
MOHTE-KAPJIO 9JICIH KOJJIAHY
Bepnubekos A.B.
ABTOp (U3MKaIBIK ecenTi Mmemyal KapacTbipaasl. MoHTe-Kapimo omiciH KoagaHy
cUIIaTTaIa k.

O3IH-0631 YHUBIMJIACTBIPY —3BOJIIOLUSHBIH KAHMHAP KO31 MEH HET'I3I
Axwmerosa J[.K.
Makanana e3iH-e31 YUBIMIACTHIP Maceneci GUIOCOPHSITBIK TYPFBIIaH KapacThIPbUIAIE.
ATanMbIlI Mocene OOMBIHINA aBTOPJIBIK YCTaHBIM OEpiireH.

CTOXAOCTHUKAJIBIK CUITATTAYJIAPAbI ECEINITEY 9AICTEPI
Myp3zaranuesa A.M.
ABTOp CTOXa0CTUKAJIBIK CHITATTAYIapAbl eCeNTey diCTePiH KapacThIpaibl.

KOMIIBIOTEPJIIK TPA®UKA ’KOHE APXUTEKTYPAJIBIK-KY¥PbIJIBICTBIK
KbISMET
Kpunynsko H.C.
Makanaga KOMIBIOTEPITIK TpaduKka KOHE apXHUTEKTYypPaIbIK-KYPBUIBICTHIK KBI3MET
KapacThIpbUIaibl. TamMBIII TYCIHIKTEpIiH e3apa OaliiaHbIChIHA Ha3ap ayaapbliabl.

BAHJIAHBICTAP TOPABBIHBIH MATEMATHUKAJIBIK MOJIEJITH 3EPTTEY
[Tomor A.U.
ABTOp OaiinanpicTap TOPAOBIHBIH MAaTEMAaTHKAJIBIK MOJENIH KapacThIpabl. ATaIMBIII
Mocere OOMBIHIIA MBICATIAP KENTipiiae .

HHTEPHET-CAVTTBHI ) KACAY JKAPHAMAJIBIK KbI3BMETTIH TUIM/II
KO3FAYIbI KYUII PETIHJAE
CembOunoBa T.C.
Makasnana WHTEPHET-CANTTHI jkacay j>KapHaMalblK KbI3METTIH KO3FayIllbl KYIIi PETiHIe
KapacThIPbLIAIbL.
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NI-AL KOMIO3UTTIK XK YWUECIHIH TEPMOAKTUBAIASIIBIK KAUTA KYPYBI
YAEPICIHIH KOMIBOTEPJIK MOAEJIBAEY1
Myxamenpaxumosa A.P., ITomosa I'.B.

ABTOp KOMIBIOTEPIIIK MOJIENBICYAIH ©3€KTI MocellelepiH KapacThlpaibl. ATalMBIII
Mocere OOMBIHIIIA KecTellep MEH cypeTTep Oepineni.

CUTYALUSJIBIK BACKAPY YCTAHBIMJIAPBI
HckaxoB A. b., YBanues b.K.
Makanaaa aBTop CUTYaIUsUIBIK OacKapy YCTaHBIMIAPBIH KapacThIpaabl. ATAIMBIII CYpaK
OOIbIHINIA aBTOPIIBIK MIKip OEpilireH.

AKITAPATTbBI KOPFAY/JIbIH KPUIITOI'PA®USJIBIK SJICTEPI
Jlo3raues A.B.
ABTOp KpUnTOrpadQusHBIH MaHBI3BI MAOCEIENIEPIH KapacThIPaIbl.

AKIHAPATTAHJBIPY AKIAPATTBIK KOFAM JKAFTAVBIHIAFBI BLIIM
BEPYAI MOAEPHU3ALIUSJIAY ABIH BACBIM BAYBITHI PETIHJIE
Makapenxko JI.

Makanana OuriM  Oepyal MOAEpPHHU3AIMSIAYABIH — Ka3ipri Ke3eHaeri mMacemenepi
KapacThIpbUIaIbl. AKIapaTTaHIbIPy MACEIECiHEe epeKIle Ha3ap ayAapbliabl.

BOJIAITAK AKITAPATTBIK TEXHOJIOT'USIJIAP OKbITYHIBIJIAPBIH JASIPJIAY
JKYUECIHJET'T KY3BIPETTIJIIK TOCLI
Maprutnu M.E.
ABTOp Oonamiak aKnapaTrThiK TEXHOJIOTHSUIAP OKBITYIIBUIAPBIH Jasipiay >KyHeciHmeri
KY3BIPETTUTIK TOCUIIIH ©3€KTI MoceselepiH KapacThipaibl. ATalMbII Macelle OOHbIHIIA
aBTOPJIBIK o/icTemMe Oepineni.

AKIAPATTBIK KOFAM )KAFJAWBIHJIA TAIICBIPMAJIAPBI JASIPJIAY
YAEPICIHAEI'T AKIIAPATTBIK TEXHOJIOT'USJIAP OKbITY I BICBIHBIH
MOTHUBAIUSACHI
HImmieoBuii FO.B.

Makanaza axmapaTThlK KOFaM JKaFiaiiblHIa TarchlpMasiapibl Jaspiay yIepiciHmieri
AKIMapaTTbhIK TCXHOJOTHAJIAp OKBITYIIBICBIHBIH MOTHBALMACHl KapaCThIPpbLIaIdbI. ATanMeIln
Mocere OOMBIHIIA d/licTeMe MEH MiKipIiep KeNTipinesni.

TAPUX CABAKTAPBIHJIA UKT-HIH CTYJIEHTTEPAIH OKY-TAHBIM/IBIK
KbIBMETTEPIH BEJICEHAIVIEHJAIPYTE 9CEPI
MaxkapumoB b.M.
ABrop Tapux cabakrapeinaa VKT-HIH CTyAEHTTEpIiH OKY - TaHBIMIBIK KBI3METTEPiH
OCNICeHIUICHIIPYTe oCepiH KapacThipaabl. Mpicaimap MeEH oicTeMeliep Tapux ca0arblHA
HEri3ereH.

BIJIIM BEPYJIEI'l SJIEKTPOHAbI OKYJIBIKTAP
EnsrynsnunoBa A.E.
Makanana OuriM Oepy yaAepiCiHIEri »JIEKTPOHIBI OKYJIBIKTApIbl KOJIaHY Maceseci
KapacThIpbUIaJIbl. ATaIMBIII Mocelle OOWBIHINA dJIicTeMenep KeNTipiireH.

AFbIJIIIBIH TIJII IOHAEPIHAE OKbBITY 1bIH UHTEPAKTUBTI OAICTEPIH
KOJJAHY
ITayroBa E.M.
ABTOp aFfbUIIIBIH TUTI TIOHJAEPIHJAE OKBITYAbIH HWHTEPAaKTUBTI 9IICTEPIH KOJIIAHY
MoceseciH KapacThIpabl.
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INETEJI TIJIIH OKBITYJAFbI AKITAPATTBIK TEXHOJIOT' USIJIAP
Jlapuna M.B.
Makanana 1ieren TUIAEpIH OKBITYAarbl 3aMaHayd aKMapaTThIK TEXHOJOTHsIAP
KapacThIPbLIaIbl. ATAIMBIII CypaK OOMBIHINA dIICTEMEICPIiH MbICAIIapbl KEATIPUICII.

INETEJ TIJIIH OKBITY YJAEPICIHAE AKITAPATTBIK TEXHOJOI' USIJIAPIbI
KOJJJAHY
Mensaukosa T.A.
ABTOp 1IETeN TUIIH OKBITY YHAEPICIHIE aKmapaTThIK TEXHOJOTHSIAPABl KOJIJAaHYIbIH
MaceleNnepi KapacThipabl. ATaJMBIII dAicTeMe OOMBIHINA MbICAIIAP KEATIPiLIeT.

AKIMAPATTBIK-KOMMYHUKAIUAJIBIK TEXHOJOTIUAJAP IHETEJ TIJITH
OKBITY K¥PAJIbI PETIHAE
Makcumona K.B.
Makanana aknapaTThIK-KOMMYHUKAIMSUIBIK TEXHOIOTHSUIAP MISTE TUTIH OKBITY KYpaJibl
peTiHze KapacThIpbliapl. By Macene OOMBIHIIA 9IICTEME MbICAJIFa KEITIpLIreH.

AFBLINIBIH TIJITH EKIHIII INETEJ TIJII PETIHAE YAPETYJIE BIJIIM BEPY
NJIAT®OPMAJAPBIH KOJJAHY
Ke13pikeeBa A.b.
ABTOp aFBUIIIBIH TUTIH IIEeT TUTl periHae yihperyne Ourim Oepy mnatdopmanapbia
KOJITaHYIbIH MYMKIHIIKTEPIiH KapacThIpaibl.

WEB 2.0-MEH TAHBICY: HHETEJI TIJIIH OKY )KOHE MEHI'EPY YIIIH
KOHTEHT
Anexcannposa lO., HoBunkas 10.B.
Makanaga meren TUIIEpiH MEHTePTYAIH KaHAIBUI SIic-ToCinepi KapacThIpbUIFaH.
AtanraH Macene OOWBIHIIA HAKTHUTBI MbICAIAP KApaCThIPBLIAIbL.

KAHIBIKTBIKTAH BIJIIM BEPYIIH IIEPCIIEKTUBAJIAPBI: TYPJIEPI,
TEXHOJIOTUSIJIAPBI MEH KY¥PAJIJIAPBI
Kanuma A.
ABTOp KaIIBIKTBIKTAH OLTIM Oepy/iH IMepCHeKTHBAChIH KapacThipalibl. Ockl Macernenep
OoibIHIIA dJTicTeMeNIepAiH MBICANBI KEITIpiireH.

O3 BETTLJIIK )KYMbIC YIITH NTHHOBAIUAJIBIK TEXHOJIOT'UAJAP: WEB 2.0
AFBLIIIBIH TUITH INETEJI TIJII PETIHJE YUPETY IE
Hogsunkas FO.B., Anekcanaposa 1O.
Makanaza arbUIIIBIH TUTIH OKBITY TEXHOJIOTHSICHIHBIH €peKIIeTiKTepi KapacThIpbUIaIbl.
KambIKTBIKTaH OKBITY TEXHOJIOTHSIIAPEIHA epeKIle Ha3ap aylapbuiaibl.
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AHHOTAIINUA
BJIMUSAHUE 9KOJOI'MU HA TEHJAEPHYIO CTPATU®UKALINIO HA
HAYAJIbBHOM DTAIIE YEJIOBEYECKOH HCTOPUHA
Komap 3.
ABTOp paccMaTpHBaceT BOIPOCHI TEHACPHOH CTpaTH(HUKAIMA C HCTOPUUECKON TOUYKH
3penus. [IpuBoasTcs npuMepsl U3 HCTOPUUECKUX OUYEPKOB.

COBPEMEHHOE SKOJIOTMYECKOE 3HAHUE KAK HOBBI1 YPOBEHb
OCMBICJIEHMSA PEAJIBHOCTHU
Capraesa P.C.

B cratbe yTBepkIaercs, 4To COBpEMEHHOE IKOIOTHIECKOE 3HAHUE CTAHOBUTCS OJJHUM U3
BCAYIIUX IIPUHIUIIOB COHHaHBHOﬁ OopraHu3anuvu. B COBPpEMCHHOM HAY4YHOM TOJIKOBAaHUU
oKkojorHs (IKOMOTHUECKOE 3HAHKMeE) ITOHMMAaercs M KaK KOMIUIGKCHas Hayka, M Kak
OOIIICHAYYHBIH MTOIX0, U KAK MHPOBO33pPCHHE.

3KOJIOTUYECKHUH ACHEKT B3AUMOJEVCTBUS OBIIIECTBA U ITPUPOTHOM
CPEJIbl KAK COIIMAJIBHO-ITPABOBAS ITPOBJIEMA (HA TIPUMEPE
PACCMOTPEHUSA CUTYAIIMU B PECITYBJIMKE KA3AXCTAH)
bynasuna E.H.
ABTOp paccMmaTpwBaeT OYECBHIHBIC 3aKOHOMEPHOCTH B (POPMUPOBAHHH OTHOIICHHH
obmectBa u npupoasl. Ocoboe BHUMaHUe yaensercs cutyanuu B PK.

MPOBJIEMBI YTHJIN3ALIUS OTXO/J10B B COBPEMEHHOM MHUPE. ITYTH U
METO/Ibl PEHHEHUSA
Opa3zbekora C.O.
B crathe paccMaTpuBalOTCA METOABI M IOAXOMAbI K MPOOJeMe YTHIHM3AIMH OTXOI0B B
COBpeMEHHOM Mupe. IIpHBOISTCS aBTOPCKHUE MPETOKEHHUS TI0 PEIIEHUIO JAHHOTO BOITPOCa.

HNPUMEHEHHUE N'MIPABJIMYECKHUX TAPAHOB KAK 3KOJIOI'MYECKHA
YUCTBIX AIIITAPATOB
Hapsios 10.0.
ABTOp U3y4yaeT BONPOC MPUMEHEHHS THAPABINYECKUX TapaHOB Ha IMPAKTHKE.
[IpuBonsTCS pacyersl, cxeMbl H (HOPMYIIBI IO JAHHOU TeMe.

PACUYET TAPAHHOM YCTAHOBKHU C JUAMETPOM IMUTATEJIbHOM TPYBHI 25
MM JIJIS IBYX PEJKUMOB EE PABOTHI: ITIPU MAKCUMAJIBHON
HNPOU3BOJUMTEJIBHOCTHU U ITPU MAKCUMAJIBHOM K.I1. 1.

Hasios 10.0.

B cratee npuBoguTes pacuer TapaHHoi ycranoBkd Ha 6aze BKI'TY um. [I.Cepuxbaepa.
[MpuBonsTCS pacyersl, cxeMbl H (HOPMYIIBI IO JAHHOU TeMeE.

OCOBEHHOCTHU PEHIEHUMA OKOJOI'MYECKUX ITPOBJIEM OYUCTKHA
CTOYHBbIX BO/ ITPH IIOMOIIIA MOAUPUKAIIMOHHBIX COPBEHTOB
Kaman6aesa M.K., laymosa I'.K., Unpuriesa X.K.

ABTOpBI PAacCMaTPHBAIOT aKTyaJbHBIE BOIPOCHI IMPOOJEMBI OYHCTKA CTOYHBIX BOJ.
ITpuBOIATCS CXEMBI, PACUETHI, a TAKIKE aBTOPCKHE Pa3pabOTKH TI0 JaHHOMY BOIIPOCY.

BU/IbI IPOBEPKY 3HAHUU CTYJIEHTOB HA YPOKAX MATEMATHUKHA
Kaxanosa T.A.
B cratbe paccMaTpuBarOTCS IENArOrMYECKHE BOIMPOCHI OCOOCHHOCTEH OOy4YeHHS
Matematuke. [IpuBOASTCS MPUMEPBI METOMK IO JAHHOMY BOITPOCY.
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3AJIAYU, KOTOPBIE UCITOJIB3YIOTCS B KIACCUUYECKHUX HEPABEHCTBAX
KaiiparoBa M.K., Ansimes O./1.
ABTOpBI U3y4alOT BOMPOCHI PEIICHHS MaTeMaTHUYeCKHX 3anad. IIpuBOmATCSA MpuUMeEpbI
petienus, GopMyIibl 110 JaHHOM Teme.

NCTHUHBI 1 NJIIJIIO3UN MATEMATUYECKOI'O MBIIIIVIEHU ST
JloGacros I'.B.
B crarbe paccmarpuBaercs (Gpuioco)cKoe OCMBICIEHHE BOIMPOCAa O MATEMATHYECKOM
MBIIIJICHUHN. HpI/IBOIII/ITCSI aBTOpCKaH IIo3unus 1mo IIaHHOMy BOHpOCY.

CAMOOBPA30OBAHHUE CTYJAEHTOB HA YPOKAX MATEMATHUKH
Eckyxunosa H.M.
ABTOp paccMaTpuBaeT BONpPOChl 00ydeHusi marematuke. Oco0oe BHHUMaHHUE YIEIseTCs
JAaHHOMY BOIIPOCY B aCIEeKTe CaM000pa30BaHMUs.

OCOBEHHOCTH NPEIIOJABAHUSA MATEMATHUKU B KOJJIEJXXE
Cenusanosa JI.®D.
B crathbe wm3ywaercs mpenoaaBaHME MaTEMAaTUYSCKMX JWCHHUIUIMH B  KOJUICIKE.
[IpuBoasATCS MeAarornyeckue MPUMEPbl U METOUKH 10 JTaHHOH TeMe.

ONMMCAHUE METOJA MOHTE-KAPJIO U IPUMEHEHHUE METOJA MOHTE-
KAPJIO B 3AJAYAX ®U3UKHU
Bepnubekos A.B.
ABTOp paccMmarpuBaeT penieHue ¢puzndeckux 3anad. OnuckiBaeTcs MpUMEHEHHE METo/Ia
Mounrte-Kapio.

CAMOOPIrAHU3AIIAA — UCTOYHUK U OCHOBA 3BOJIIOIIMA
Axwmerosa J[.K.
B cratbe wm3ydaercs  ocoOeHHOCTH  (DUIOCOPCKOrO0  OCMBICIEHHE  BOIpoca
caMmoopranuzauuu. ITpuBoauTcs aBTOPCKast MO3KULMSA 10 JAHHOMY BOIIPOCY.

METO/IbI BBIMUCJIEHUSA CTOXAOCTHUYECKUX XAPAKTEPUCTHK
Myp3zaranuesa A.M.
ABTOp paccMaTpuBaeT MaTeMaThdeckue Meronsl BbrumciaeHus. Ocoboe BHUMaHHE
YAENSECTCS METOY BBIYHCIICHUS CTOXaOCTHYECKIX XapaKTEPUCTHK.

KOMIIBIOTEPHAS T PA®UKA U APXUTEKTYPHO — CTPOUTEJIbBHAS
JAEATEJBHOCTD
Kpunynsko H.C.
B crathe wu3yyaercs KOMIIBIOTEpPHas rpaduka M  apXUTEKTYPHO-CTPOUTEIbHAS
NEATENbHOCTE. Y IeNIsIeTCI BHUMAHUE B3aUMOJEHCTBUIO JAHHBIX IIOHSITHH.

HNCCJIEJOBAHUE MATEMATHUYECKHNX MOJIEJIE CETEN CBSI3U
ITomos A.1.
ABTOp paccMaTpWBaeT UCCICIOBAHUE MAaTEeMAaTHUYCCKMX MOJENEH CceTell  CBS3W.
[IpuBomsITCS MPUMEPHI U PaCUETHI IO JAHHOMY BOTIPOCY.

PABPABOTKA UHTEPHET — CAUTA KAK DO®EKTUBHBIA UHCTPYMEHT
MPOABUXEHUS PEKJIAMHBIX YCJIYT
CembunoBa T.C.
B crarbe m3ydaercss Bonpoc pa3paboTku MHTepHET-caiTa ¢ TOUKH 3pEHUS MapKeTHHTa.
ITpuBOAATCS IPUMEPHI M CXEMBI 110 JAHHOMY BOIIPOCY.
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KOMITBIOTEPHOE MOJIEJINPOBAHUE MTPOILIECCA TEPMOAKTUBUPYEMOM
NEPECTPOMKHA KOMITIO3UTA CUCTEMBI NI-AL
Myxamenpaxumosa A.P., ITomosa I'.B.

ABTOpBI  M3Y4YalOTCA  aKTyaJbHBIE BOMPOCHI  KOMIIBIOTEPHOTO  MOJEIHMPOBAHHUA.
[IpuBoAsTCS CXEMBI M PUCYHKH 110 TAHHOM TEME.

MNMPUHOMUIIBI CUTYAIIMOHHOI'O YIIPABJIEHUSA
HckaxoB A. b., YBanues b.K.
B craThe aBTOpHI paccMaTPUBAIOT MPHUHIIUITHI CUTYAITMOHHOTO yIipaBieHus. [IpuBoasrcs
ABTOPCKHUE pa3pabOTKH 110 JaHHOMY BOIIPOCY.

KPUIITOI'PA®OUYECKHUE METO/IbI SAIINIUTHBI UH®OPMAIIUU
Jlosraues A.B.
ABTOp HM3yyaercs aKTyallbHbIe BOMpOochl Kpunrorpaduu. Ocoboe BHUMAHHE YICIACTCS
METOJaM 3allUThI I/IH(I)OpMaHI/II/I B COBPEMEHHOM acCIIEKTE.

NHO®OPMATHU3ALUA KAK TIPUOPUTETHOE HAITPABJIEHUE
MOJEPHU3ALUU OBPA30OBAHUSA B YCJOBUSIX NHO®OPMALIUOHHOI'O
OBIIECTBA
Makapenxko JI.

B cratbe paccMmaTpuBarOTCs COBPEMEHHBIC BOIPOCHI MOJIPHU3AIMU 00pa3oBaHUs.
Ocoboe BHUMaHKE aBTOp YAEIIET BONpocy HHopMaTH3aum.

KOMIIETEHTHOCTHBIN moaxoa B CUCTEME ITOAI'OTOBKHA bYJAYHIUX
HPEHOI[ABATEJIEﬁ NHO®OPMAIIMOHHBIX TEXHOJIOI' Ui
Maprutnu M.E.
ABTOp paccMaTpuBaeT aKTyallbHble MPOOJIEMBI KOMIIETEHTHOCTHOTO IOAXO0Ja MpH
MOArOTOBKE OyAyIMX IpernogaBareneldi  HWH(OPMALMOHHBIX TexHojorud. IlpuBomsrcs
ABTOPCKUE HAPAOOTKH M METOJMKH T10 JaHHOMY BOITPOCY.

MOTHUBAIUS TPENNOJABATEJISI THOOPMALIMOHHBIX TEXHOJIOT'H B
IMPOLIECCE HOAT'OTOBKH 3AJIAHUM B YCJIOBUSX HH®OPMAIIMOHHOI'O
OBHIECTBA
nunsosuii 10.B.

B cratbe paccmaTpuBaeTcsi COBPEMEHHOE COCTOSHEE IIOATOTOBKM MpernoaaBaTesneit
MH(OPMAIMOHHBIX TeXHOIOTHH. [IpHBOASTCS METOAMKH U MHEHHS 110 JaHHOMY BOITPOCY.

BJIMSTHUE UKT HA AKTUBH3AIINIO YYEBHO-TIO3HABATEJIBHOM
JAEATEJBHOCTU CTYJIEHTOB HA YPOKAX HCTOPUMA
MaxkapumoB b.M.
ABTOp W3y4aeT BIHMSHHE WH(POPMAIIMOHHBIX KOMITBIOTEPHBIX TEXHOJOTMH Ha
AKTHBH3AIMIO Y4eOHO-TIO3HABATENLHON JICSITENBHOCTH CTYACHTOB. [IpUMeEpbl W METOIUKH
0a3upyroTCs Ha yueOHOM MPEIMeTe HCTOPHS.

SJEKTPOHHBIE YYEBHUKHU B OGPA3OBAHUHN
EnsrynsnunoBa A.E.
B crathe paccMaTpuBaeTcs 11€1€C000pa3HOCTh UCIIONIb30BAHMS JICKTPOHHBIX YISOHUKOB
B 00pa30BaTeiIbHOM Iporiecce. [I[puBoaATCsS IpUMepbl METOAMK 110 TaHHOMY BOIIPOCY.

HNCHOJIb30BAHUE UHTEPAKTUBHBIX METOJIOB OBYUEHUS HA YPOKAX
AHIJIMMCKOTI O SI3BIKA
ITayroBa E.M.
ABTOp paccMaTpHBaeT BOINPOCHI HCIOIB30BAHUS WHTEPAKTUBHBIX METOIOB OOYUCHHS.
Ocoboe BHUMaHUE yJensiercs TaHHOMY METOJY B pPaMKax 3aHSATHU 10 W3YYEHHIO aHTJIMHCKOTO
sS3bIKa.
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HHO®OPMAIIUMOHHBIE TEXHOJIOTUX B ObYYEHUU HHOCTPAHHOMY
A3BIKY
Jlapuna M.B.
B craTthe paccmaTpuBaroTcs coBpeMeHHbIE WH(POPMAIMOHHBIE TEXHOIOTHH B 00yYeHUH
MHOCTPaHHOMY s13bIKy. [IpuBOASITCS pUMEpBI METOIMK IO JAHHOMY BOIPOCY.

NMPUMEHEHUE TH®OPMALIMOHHBIX TEXHOJIOT'H! B TPOIIECCE
OBYYEHUS NHOCTPAHHOMY A3BIKY
Mensaukosa T.A.
ABTOp paccMaTpuBaeT COBPEMEHHbIC HH(OPMAIMOHHBIE TEXHOJIOTHH B OOYYECHUH
WHOCTPAaHHOMY SI3bIKY. [IpUBOASITCS MpUMEpBI METOIMK TI0 JAHHOMY BOTIPOCY.

HHO®OOPMAIIMOHHO-KOMMYHUKATHUBHBIE TEXHOJIOI'MA KAK CPEACTBO
OBYYEHUS NHOCTPAHHOMY A3BIKY
MakcumoBa K.B.
B cratbe paccmatpuBaercs npumeHenne MKT npu o0ydeHMM WHOCTPAHHOMY SI3BIKY.
[IpuBoaMTCS MpUMEP METOAMK IO TAHHOMY BOIIPOCY.

INMPUMEHEHHUE OBPA3OBATEJIBHBIX IIVIAT®OPM B ITPOILECCE OB YUEHUSA
AHIJIMMCKOMY S3bIKY KAK HHOCTPAHHOMY U BTOPOMY
Kri3pikeeBa A.B.

ABTOp paccMaTpHBaceT BO3MOXKHOCTH IPUMEHEHHS PA3JIMYHBIX 00pa30BaTEeIbHBIX
maTdopM B mporiecce 00ydeHHUs aHTITMHCKOMY S3BIKY.

3HAKOMCTBO C WEB 2.0: KOHTEHT AJIs1 OBYYEHUSA U U3YUYEHUS
HNHOCTPAHHOTI 'O A3BIKA
Anexcannposa 0., Hoeumxkas HO.B.
B cratbe paccmarpuBaercsi BO3MOXKHOCTh OOYYCHHST WHOCTPAHHOMY SI3bIKY TIpH
npumenennu UKT. [IpuBoasaTca KOHKpeTHBIE TPUMEPHI 110 TaHHOMY BOIIPOCY.

NEPCIHHEKTUBbI PASBBUTHUA JUCTAHIIMOHHOI'O OBPA3OBAHUSA: ®OPMBbI,
TEXHOJIOTUH, UHCTPYMEHTBI
Kanuma A.
ABTOp H3y4YaeT MEPCIEKTHUBBI Pa3BUTHS AMCTAHIMOHHOTO oOpa3oBaHus. [IpuBomsaTCs
MIPUMEPHI METOJIUK 10 JAHHOMY BOIIPOCY.

WHHOBAIIMOHHBIE TEXHOJIOT MU JJISI CAMOCTOSITEJIBHOM PABOTHI:
WEB 2.0 BOBYUYEHUH AHTI'JIMMCKOMY S3bIKY KAK HHOCTPAHHOMY
Hogswunkas FO.B., Anekcanaposa 1O.

B crathe paccMaTpuBarOTCs 0COOCHHOCTH TEXHOJOTHIA 00YYCHUSI HHOCTPAHHOMY SI3BIKY.
Ocoboe BHUMaHUE yaensercs miarhopMaM JUCTAaHIIMOHHOTO 00yUeHHS.
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ANNOTATIONS
INFLUENCE ON ENVIRONMENT ON GENDER STRATIFICATIONIN THE
BEGINNING OF HUMAN HISTORY
Kodar Z.
The author considers the issues of gender stratification, from a historical perspective.
Examples of historical essays are given.

MODERN ECOLOGICAL KNOWLEDGE ASA NEW LEVEL OF REALITY
UNDERSTANDING
SartayevaR.S.

This article considers that the modern ecological knowledge is becoming one of the
leading principles of social organization. In modern scientific interpretation ecology
(environmental knowledge) is understood as a complex science, and as a general scientific
approach, and as a worldview.

ENVIRONMENTAL ASPECT OF INTERACTION BETWEEN SOCIETY AND
NATURAL ENVIRONMENT ASA SOCIO-LEGAL PROBLEMS (ON THE EXAMPLE
OF EXAMINING THE SITUATION IN THE REPUBLIC OF KAZAKHSTAN)
Bulavina E.N.

The author considers the apparent regularities in the formation of relations between
society and nature. Particular attention is paid to the situation in the Republic of Kazakhstan.

WASTE MANAGEMENT PROBLEMSIN THE MODERN WORLD. WAYSAND
METHODS OF SOLUTIONS
Orazbekova S.O.
This article considers the methods and approaches to the problem of waste management
in the modern world. Author’s proposals to resolve this issue.

APPLICATION OF HYDRAULIC RAM ASAN ENVIRONMENTALLY SAFE
DEVICES
Davydov Y.F.
The author considers the use of hydraulic rams in practice. Calculations, diagrams and
formulas on the subject are given.

CALCULATION OF RAM INSTALLATIONWITH THE 22MM TUBE DIAMETER
FOR TWO MODESFOR ITSWORK AT MAXIMUM CAPACITY AND MAXIMUM
COEFFICIENT OF EFFICIENCY
Davydov Y.F.

The article gives the calculation of the ram installation based on EKSTU named after
Serikbaev. Calculations, diagrams and formulas on the subject are given.

FEATURES OF SOLVING ENVIRONMENTAL PROBLEMSOF CLEANING
WATER-BORNE WASTESUSING MODIFICATION SORBENTS
Zhamanbaeva M.K., Daumova G.K, Idrisheva Zh.K.

The authors consider the current issues of wastewater treatment problem. The schemes,
calculations, and authoring on the issue are given.

TYPESOF TESTING STUDENTSIN MATHEMATICS CLASS
Zhakhanova T.A.
The article deals with pedagogical features of teaching mathematics questions. Examples
of techniques in this regard are given.
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OBJECTIVESWHICH ARE USED IN CLASSICAL INEQUALITIES
Kayratova M.K., Apyshev O.D.
The authors consider the issues for solving mathematical problems. Examples of
solutions that formula on the subject are given.

TRUTH AND ILLUSION OF MATHEMATICAL THINKING
Lobastov G.V.
The article deals with the issues of the philosophical understanding of mathematical
thinking. The author's position on thisissueis given.

STUDENTS SELF-EDUCATION IN MATHEMATICS CLASS
Eskuzhinova N.M.
The author considers the issues of teaching mathematics. Particular attention is paid to
thisissue in terms of self-education.

FEATURES OF TEACHING MATHEMATICSIN COLLEGE
Sdlivanov L.F.
This article considers the teaching of mathematical sciences in college. Pedagogical
examples and techniques on this subject are given.

DESCRIPTION OF THE MONTE CARLO METHOD IN PHYSICS PROBLEMS
Berdibekov A.B.
The author considers the solution of physical problems. The use of Monte Carlo method
is described.

SELF-ORGANIZATION AS A SOURCE AND FOUNDATION FOR EVOLUTION
Akhmetova D.K.
In this paper are studied the philosophical understanding of the issue of self-organization.
The author's position on thisissueis given.

METHODS OF CALCULATING THE STOCHASTIC CHARACTERISTICS
Murzagalieva A.M.
The author considers the mathematical methods of calculation. Particular attention is paid
to the method of calculating the stochastic characteristics.

COMPUTER GRAPHICS AND ARCHITECTURE - CONSTRUCTION ACTIVITIES
Kriulko N.S.
In this paper is studied computer graphics and architectural activity. Particular attention is
paid to the interaction of these concepts.

RESEARCH OF MATHEMATICAL MODELSOF COMMUNICATIONSNETWORK
Popova A.l.
The author considers the study of mathematical models of networks. Examples and
calculations on this issue are given.

DEVELOPMENT OF INTERNET - SITE ASEFFECTIVE TOOL FOR PROMOTING
ADVERTISING SERVICES
Sembinova T.S.
This article considers the development of the internet site from a marketing perspective.
Examples and diagrams in this regard are given.
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COMPUTER MODELING OF THE PROCESSOF THERMAL ACTIVATION
ADJUSTMENT OF COMPOSITE OF SYSTEM NI-AL
Muhamedrahimova A.R., Popova G.V.

The authors studied the topical issues of computer modeling. The schemes and pictures
on thistopic are given.

PRINCIPLESOF SITUATIONAL CONTROL
Iskakov A.B., Uvaliyev B.K.
In this article the authors examine the principles of situational control. Authors
developments on thisissue are given.

CRYPTOGRAPHIC METHODS OF INFORMATION PROTECTION
Lozgachev A.V.
The authors examined the topical issues of cryptography. Particular attention is paid to
the protection of information in a modern context.

INFORMATIZATION AS A PRIORITY DIRECTION MODERNIZATION OF
EDUCATION IN CONDITIONS OF INFORMATION SOCIETY
Makarenko L.
The article deals with contemporary issues of modernization of education. Particular
attention is paid to theissue of information.

THE COMPETENCE APPROACH IN THE SYSTEM OF INFORMATION AND
TECHNOLOGY PREPARATION THE FUTURE TEACHERS OF TECHNOLOGIES
Margitych M.Y.

The author examines the current problems of competence-based approach in the
preparation future teachers of information technology. Author’s developments and techniques
on thisissue are given.

TEACHER WILLINGNESSTO INFORMATION TECHNOLOGY AND COMPUTER
ACTIVITIESIN THE INFORMATION SOCIETY
Shpylovyi Y.V.
The article considers the current state of training of teachers of information technology.
Teaching technique and opinions on this issue are given.

THE IMPACT OF INFORMATION COMPUTER TECHNOLOGIESTO ENHANCE
LEARNING AND COGNITIVE ACTIVITY OF STUDENTSON THE LESSONS OF
HISTORY
Makarimov B.M.

The author considers the impact of information computer technology to enhance learning
and coghnitive activity of students. Examples and techniques are based on the academic subject
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ELECTRONIC TEXTBOOKSIN EDUCATION
Elguldinova A.E.
The article considers the feasibility of using electronic textbooks in the educational
process. Examples of techniques on thisissue are given.

THE USE OF INTERACTIVE TEACHING METHODSAT ENGLISH LESSONS
Pautova E.M.
The author considers the use of interactive teaching methods. Particular attention is paid
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INFORMATION TECHNOLOGIESIN TEACHING FOREIGN LANGUAGES
LarinaM.V.
The article deals with modern information technologies in teaching foreign languages.
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The author considers the modern information technologies in teaching foreign languages.
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ENGLISH LANGUAGE TEACHING
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USE OF LEARNING PLATFORMSIN EFL/ ESL TEACHING
Kyzykeyeva A.B.
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INTRODUCTION TO WEB 2.0: CONTENT FOR TEACHING/ LEARNING FOREIGN
LANGUAGES
Alexandrova Y., Novitskaya Y. V.
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examples on thisissues are given.

DEVELOPMENT PROSPECTS OF DISTANCE LEARNING: FORM, TECHNOLOGY,
TOOL
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INNOVATIONAL TECHNOLOGIESFOR SELF-STUDY: WEB 2.0IN EFL
INSTRUCTION
Novitskaya Y.V., Alexandrova Y.
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