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MOSICHUTEJBHAS 3AIINCKA

[eoMeTpust siBisieTcss OOHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CPEIHErO
obmero obpaszoBanus, Tak Kak obecrnednBaeT BO3MOXKHOCTE M3YYEHMUs JHCLMIIIMH
eCTECTBEHHO-HAYYHOH HANpPaBJIEHHOCTH W NPEIMETOB TI'YMaHHMTapHOrO I[HMKIIA.
ITockonmbKy  JIOTMYECKOe  MbIIUIEHHE,  (OpMHUpyeMOe  MpH  H3YYECHUH
06yUaroIIMMHUCS TIOHATHIHBIX OCHOB I'€OMETPHHM, IPH JI0KA3aTeNIbCTBE TEOPEM H
IIOCTPOEHHMH HETMOYKH JIOTHYECKUX YTBEpPXKAECHUH NPHU PELIEHUH I'€OMETPHYECKHUX
3a/lay, YMEHHE BBIJIBUTaTh W OINpOBEPraTh TIMIOTE3bl HENOCPEICTBEHHO
HCTIOIB3YIOTCA MPH PEMICHUM 33734 €CTEeCTBEHHO-HAYYHOIO IUKIA, B YAaCTHOCTH
(dbu3MUecKuX 3a1a4.

Llenb ocBoeHust mporpaMMbl ydeOHOro Kypca «lI eoMeTpus» Ha yrnyOnéHHOM
YpOBHE — pa3BUTHE WHIWBUAYAIbHBIX CHOCOOHOCTEH oOydalomuxcs npu
U3yYEeHWH TeOMETPHHU, KaK COCTABISIOIIeH nmpenMeTHol obnactu «MaremaTuka u
uHGopmarukay  yepe3  obecrneyeHHe  BO3MONXHOCTH  NPHOOpETeHHMs  H
UCIIOJIb30BaHKs Oojiee rIyOOKMX TIeOMETPUYECKUX 3HAHUM M JeHCTBUH,
crieH()HYHBIX T€OMETPHH, H HEOOXOHMBIX ISl YCIEUIHOTO IPOo(hecCHOHAIBLHOIO
o0pa3oBaHusl, CBSI3aHHOT'O C UCIIOJIB30BAaHHEM MAaTEMATUKH.

[TproOpUTETHEIMU 3aJa4aMM Kypca TeoMeTpUH Ha YriiyOJEHHOM YpOBHE,
PacIIMPSIOIMMY U YCUITMBAIOIUMY Kypc 0a30BOro ypoBHSi, ABISIOTCH:

pacUIMpeHue NPeICTaBIEHUs] O TeOMETPUM KaK YacTH MHUPOBOM KyJNBTYPHI U
dbopmupoBanie OCO3HAHNS B3aUMOCBA3H T'eOMETPHH C OKPYIKAIOILKAM MHPOM;

(opMuUpOBaHHe IpeACTABIEHUS O I[IPOCTPAHCTBEHHBIX (UIypax Kak o
BOKHEHIIUX MATEMATUYECKUX MOJENSX, I[1O3BOJISIOLIMX OIMCHIBATH M M3y4aTh
pa3Hbie SBJIEHUS OKPYKAIOLIEro MUpa, 3HaHUE NOHATUHHOIO alapara 1o pasaeny
«CtepeomeTpus» yueOHOro Kypca reOMeTpHH;

¢opMupoBaHMe ~ YMEHHS  BiaJeTb  OCHOBHbIMHM  I[IOHATHIMH O
MPOCTPAHCTBEHHBIX (DHUIYypaX H HX OCHOBHBIMH CBOHCTBaMM, 3HaHHE TEODPEM,
GopMyn M yMeHHEe HMX TPUMEHSTh, YMEHHUS J0Ka3blBaThb TEOPEMBI W HAXOIUTh
HEeCTaHJapTHbIE CIIOCOOBI PEeLeHUs 3a1a4;

(dbopMHpOBaHKe YMeHMs paclo3HaBaTh Ha YepTekax, MOAEISIX U B peallbHOM
MHUPE MHOTOTPAaHHMKH ¥ Tela BpalIeHMs, KOHCTPYMPOBATh I'€OMETPUYECKUE
MOJEIIH;

(opMUpOBaHHE MOHUMAHHS BO3MOMHOCTH AKCHOMATHYECKOI'O HNOCTPOEHMS
MaTeMaTHYEeCKUX TEOpUH, (OpMHUpPOBaHHE MOHHUMAHHUS POJIM AKCHOMATHKH IIPH
MIPOBEJIEHUU PACCYKIEHUH;

(GopMupOBaHHe yYMEHHS BlIa[ileTh METONAMH JIOKA3aTeNibCTB M allFOPHTMOB
pellieHHsl, YMEHMsI HX NPUMEHATh, IPOBOJAUTbL AOKA3aTENIbHbIE PACCYXKACHUA B
XO/le pelleHHs CTePEOMETPUYESCKUX 3a1a4 U 3aJay € NPaKTHYECKHM COJIEPIKaHHEM,
(¢opMUpOBaHHE TIpEACTABIEHHUS O HEoOXOJUMOCTH  JIOKA3aTeNbCTB  IIPH



06OCHOBAaHMM MAaTEMATUYECKUX YTBEPKISHUH U POJIM aKCHOMATHKH B MPOBEACHUH
IeyKTHBHBIX PacCy K IECHUH;

pasBHTHE W COBEPIICHCTBOBAHME WHTEJIEKTYalbHBIX M  TBOPHCCKHX
CHIOCOBHOCTEN 00YYArONIUXCst, MO3HABATENBHON aKTHBHOCTH, HCCICIOBATEIHCKIX
YMEHMUH, KPUTHIHOCTH MBILLICHHUS], HHTEPECA K M3y UCHHIO FCOMETPUH,

GopmuposanHe (PYHKUHOHAIBHOH I'PaMOTHOCTH, peJIeBAHTHOH TE€OMETPHH:
YMEHHsl PACIIO3HABaTh MPOSBICHHA T'€OMETPUIECKHX NOHATUH, OOBEKTOB H
3aKOHOMEPHOCTel B peallbHBIX KM3HEHHBIX CHTYalMsX W MPH H3yHeHHM Jpyrux
yuyeOHBIX ~ TPEJMETOB, NPOSABJEHMS  3aBUCUMOCTEH W 3aKOHOMEPHOCTEH,
MOJICTTMPOBAHHs PEANbHBIX CHUTYAlMil, WCCIENOBaHUsA MOCTPOCHHBIX Mojieneit,
MHTEpIPETalliy II0yYeHHBIX Pe3yJIbTaTOB.

OCHOBHBIMH COZEPXKATEIBHBIMY JIMHUAME ydeOHoro Kypcea «I'eomeTpus» B
10—~11 xnaccax seisitorcs:  «lIpsMble M IUIOCKOCTH B MPOCTPaHCTBEY,
«Muororpanuuku», «Tema  Bpamenus», «BexTopel ¥ KOOPAMHATBEL B
POCTPAHCTBE, «/IBUKEHNUs B [IPOCTPAHCTBEY.

Cdopmynuposantoe Bo ®I'OC COO tpeboBaHue «yMeTb ONEPUPOBATH
[IOHSITHAMH», PEJeBAHTHBIMH F€OMETPHH Ha yriyOJEHHOM ypOBHE o0yueHus: B
10—11 Knaccax, OTHOCHTCS KO BCEM COZIEpIKaTeNbHBIM JIMHUAM yueOHOro Kypca, a
(opMMpOBaHHMe JIOTHYECKHX YMEHWH pachpesiensercs He TONBKO IO
COJIEpPKATENBHBIM JIUHUSAM, HO ¥ 110 rofam o0yuenus. Conepxanne obpasoBaHus,
COOTBETCTBYIOIIEEe TPEAMETHBIM pPe3yIbTaTaM OCBOCHUS MenepanpHOil paboueit
pOrpaMMBbl, pacnpelelEHHBIM MO ToJaMm 00ydYeHWs, CTPYKTYPHUPOBAHO TaKHUM
06pa3oM, 4TOGBI KO BCEM OCHOBHBIM, IPHHLMIUAILHEIM BOIPOCaM obyuaromuecs
o6pamanuch  HEOJHOKpaTHO. DTO  [O3BONSET — OpraHu3oBaTh — OBJIAJCHUE
reOMEeTPHUYECKAMH TOHATHAMY M HABBIKAMH T10CTIEOBATENHHO H MOCTYIATEILHO, C
cobIiroIeHHEM TIPHHIAIA TPEEMCTBEHHOCTH, @ HOBBIC 3HAHMUS BKIIIOYATh B o01ryto
CHCTEMY TeOMETPMYECKHX Mpe/CTaBAeHnH 00y4aloUMXCs, paclupsis 1 yriy0usist
eé, 06pa3yst IPOYHbIE MHOKECTBEHHbIE CBA3H.

[Tepexoz K M3yUeHHIO TeOMETPHH Ha yriy0I€HHOM yPOBHE TIO3BOJIACT:

cosmare ycmoBus ans  jguddepeHuuanuu  00ydeHMs,  TOCTPOCHU
MHIMBALYAIbHEIX ~ 00pA30BaTENbHBIX NPOrpaMm, 0DecrneuuTh yriyOnénHoe
M3yUeHUEe TeOMETPHY KaK COCTABISIONIEN YIeOHOro npeameTa «MaremaTukay;

[IOArOTOBHTH OOYYAIOIUXCS K MNPOAODKEHMIO H3YYeHHA MaTeMaThuKu C
yyérom BelGopa Oynyuiedi mpodeccuu, obecreduBas NPEEMCTBEHHOCTE MEIY
061muM 1 podecCHOHATBHBIM 00pa30BaHUEM.

Ha usyuenne yueGHOro Kypca «leomerpus» Ha yriayOn&éHHOM ypoBHE
orBouTes 204 waca: B 10 knacce — 102 yaca (3 yaca B neaenmo), B 11 knacce — 102
yaca (3 yaca B HE/IENIO).



COJEP)XKAHHUE OBYYEHMA
10 KJIACC

Hpsvbie H IIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE TOHATHS  cTepeoMmeTpud. Toduka, MpsAMas, IUIOCKOCTS,
npocTpanctBo. [loHsTHe 00 aKCMOMATHYECKOM TOCTPOCHMHM  CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPHH U CIIEJICTBUS U3 HUX.

BzapMHOe paclojio)KeHHe MpPsAMBIX B MNPOCTPAHCTBE: IepeceKarolmuecs,
napannenbHbie W CKpelpBaromuecs TmpsMbie. TIpusHaki CKpelnBarOIiXCs
npsMbix. [1apaiieibHOCTh NPAMBIX M IUIOCKOCTEH B POCTPAHCTBE: NApajliC/ibHbIE
psSMbi€ B NPOCTPAHCTRE, NAPALIEHBHOCTE TPEX NPAMBIX, HAPAILICAbHOCTH npAMON
¥ miockocTd. IlapaminensHoe M LEHTPAIbHOE IPOEKTHPOBAHME, H300paKeHue
¢uryp. OCHOBHbIE CBOHCTBA MapajuIebHOTO TPOCKTUPOBAHMI. Hzobpaxenue
duryp B napamieabHO NpoeKuuH. YTl ¢ COHANPABIEHHBIMA CTOPOHAMM, yToOJl
MeXIy TIPSIMBIMH B TipoctpaHcTse. ITapaniensHocTs MIOCKOCTEH: napajiebHble
TJIOCKOCTH, CBOMCTBA napasuienbHbIX IIOCKOCTEM. IIpocreiimne
MPOCTPAHCTBEHHble (UIypbl HAa IUIOCKOCTH: TETpasap, Tapanieienunen,
NOCTPOEHHE CEHYEHUI.

IlepnieHAUKYISIPHOCTD NPSIMO# M MIIOCKOCTH: MEPIEHIMKYISPHbIE PSIMBIC B
NPOCTPAHCTBE, TPSMbIE TapaielibHbie ¥ TEPHeHAMKYIAPHBIC K TIOCKOCTH,
PU3HAK HEPICHAMKYIAPHOCTH NPSMOM W MJIOCKOCTH, TeopeMa o npsiMo#
NePHeH UKy NAPHOM IOCKOCTH. OprorouanbHoe MPOSKTUPOBAHKE.
ITeprieHAMKyJIAP W HAKIOHHBIE: PACCTOSHUE OT TOUKM [0 TJIOCKOCTH, PaCCTOAHUE
OT mOpAMOH O  IUIOCKOCTH,  TNpoeKuus  QUIypel  Ha  IUIOCKOCTB.
[lepneHauKyIIpHOCTE — IUIOCKOCTEH: MpHU3HAK — MEpPHeHIMKYJSIPHOCTH  ABYX
nmnockocteii. Teopema o TpEX MEPIICHIUKYIIAPaAX.

Vrael B MPOCTPAHCTBE: YroJl MEXKIY MPsSMOil U IIIOCKOCTBIO, JIBYTPaHHbIH
yroJ1, JMHeN bl yroi ABYrpaHHOro yria. TpEXrpaHHbli B MHOTOIPAHHbIC YIJIbI.
CpoiicTBa IUIOCKMX YIJIOB MHororpasHoro yrja. CBoicrBa TMJIOCKUX H
IBYIPAaHHBIX yIJOB TPEXIPaHHOrO yrna. Teopembl KOCHMHYCOB M CHHYCOB A
TPEXTPAHHOTO YTJIa.

MHororpaHHuKH

Bumsl MHOTOTPAaHHUKOB, Pa3BEpTKa MHOrorpannuka. lIpusma: n-yronbHas
NpU3Ma, NpsMasi 1 HaKIOHHAs MPU3MBbI, O0KOBasA M MOJHAS TIOBEPXHOCTD NMPH3MBL.
[Mapannenenunen, OpsSMOYrOMbHBIA — Mapajyeienunes H - ero CBOMCTBA.
Kparyaiiinge nyTd Ha [OBEPXHOCTU MHOIOrpaHHHMKa. Teopema Oinepa.
IMpoctpancTteennas Teopema [Iludaropa. Ilupamuna: n-yroibHas HUpaMHAa,
mpaBHibHas H yceuSHHas mnupamuibl. CBoiicTBa pébep u OOKOBBIX TpaHel
NpaBUNbHOM MHpaMuibl. [IpaBuiibHble MHOTOTPaHHHMKH: MpPaBHIbHAS TIpU3Ma U



npaBwibHAs NUpaMuja, TNPaBUIbHAs TPEYTOIbHas nupaMuia W TPaBUIIbHBIN
teTpasap, KyO. IlpexcraBnenne o NpaBHIBHBIX MHOrOIpaHHMKAax: OKTadp,
mojeKas’ap U UKOCasap.

Bhludc/ieHe 3IEeMEHTOB MHOIOFpaHHHKOB: DEOpa, JHaroHaid, YIJIbL.
[Tnomans OOKOBOW IOBEPXHOCTH W TMOJNHOH MNOBEPXHOCTH NpsSIMOM  IIPH3MBI,
[IOIIajh OCHOBaHHil, Teopema © OOKOBOH IIOBEPXHOCTH NpsAMOH TNPHU3MBL
[lnomans OOKOBOH TMOBEPXHOCTH W IOBEPXHOCTH NPaBUIBHOH THPaMHUABL,
TeopeMa O TIUIOLIA/M yCeu€HHON MMPaMU/IBL.

CumMmerpus B [POCTPaHCTBE. DNEMEHTh CHMMETPMM  TIPAaBHJIBHLIX
MHOTOrpaHHHKOB. CUMMETPHS B NPaBUIPHOM MHOTOTPAHHHKE:  CHMMETPII
napasinenenuiesa, CUMMETPYSI NPABHIBHBIX TNPHU3M, CHMMETPHA NpaBUIBHOM
MUpaMUIBL.

BexkTopbl # KOOPAHHATHI B NPOCTPAHCTBE

[TousTHs: BEeKTOp B MPOCTPAHCTBE, HyJEBOM BEKTOp, HJWHA HEHYIEBOTO
BEKTOPA, BEKTOPbl KOJUIMHEApHBIE, COHANPABIEHHbIC H  IPOTHBOIOIOKHO
HampasJjieHHble BEKTOpbl. PaBEHCTBO BEKTOPOB. TeiicTBUSL ¢ BEKTOPaMU: CIIOXKEHHE
W BBLIYMTAHHE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOXKCHME BEKTOpa Ha
yucno. CBoiicTBa cnoxkeHus BeKTopoB. CBOMCTBA YMHOKEHHS BEKTOpa HA THCIIO.
[ToHsiTHe KOMIIIaHApHBIE BEKTOPhI. [IpH3HAK KOMIIAHAPHOCTH TpEX BEKTOPOB.
[IpaBuno napaurenenunena. Teopema O pasjOXEHMH BEKTOpa IO TpEM
HEeKOMIUIaHapHBIM  BexTopam. [IpsmoyronbHas  CHCTEMd  KOOpAMHAT B
npoctpascTee. Koopauuarte! Bekropa. CBA3b My KOOPIAMHATAMH BEKTOpa H
KOOpJIMHATAMHM TOYEK. YTOoJl MEeXAy BEKTOpaMu. CkansgpHoe MpOU3BEACHUE
BEKTOPOB.

11 KJIACC

TeJia Bpammenust

[MoHsTHS: LWIMHAPHYECKAs IOBEPXHOCTb, KOHMYECKad IOBEPXHOCTD,
cepuyeckas IOBEPXHOCTh, oOpasyiomue nosepxuocreit. Tena BpameHus:
IMIMHAD, KOHYyC, yceuSHHbI KOHYC, cdepa, wmap. B3aumHoe pacrionokCHUE
chepbl M IUIOCKOCTH, KacarejbHas TJIOCKOCTE K cepe. M3zobpaxenue Ten
BpallleHMs Ha IUocKocTH. Pa3sBépTa UMAMHApPA H KOHYCA. CummeTpus cgepsl U
mapa.

O6uéM. OcHOBHBbIe cBoiictBa 00bEMOB Tei. Teopema 00 00BEME
NpsAMOYTOJNIBHOrO Mapajijiesienunesa u CIeICTBUS M3 Hed. OOBEM TpsaMOH U
HAKJIOHHOM TPU3MBL, LANMHpPA, TUPAMU/IBI ¥ KoHyca. O0BEM 1apa U WapoBoro
cerMeHTa.

KoMOuHALMK Tejl BpallleHusi ¥ MHOrorpaHHukos. IIpusma, BiwcaHHas B
LMJIMHAD, OnucaHHas okouno uUuiauHApa. Ilepeceuenne chepsl M Iapa ¢
wiockocThio. Kacanme mapa u cdepbl miockocTeio. IIoHsATHE MHOrorpaHHuKa,



OIMCAHHOro OKoJO cdepsl, cepbl, BIUCAHHOW B MHOTOrpaHHUK WM TEJO
BpAaILEHUSI.

[Tnomaas MOBEPXHOCTH LMIMH/PA, KOHYCa, IIolaib cepsl 1 e€ vacTen.
[Tono6ue B mpoctparcte. OTHOMEHHe O00BEMOB, IIOLA/ el MOBEPXHOCTEN
nonoGueix Quryp. IlpeoGpazosanue nono0Hs, rOMOTETHS. Pemienue 3aja4 Ha
[IJIOCKOCTH C HCIIOb30BaHHEM CTEPEOMETPHIECKHX METOIOB.

[locTpoeHue cedeHuii MHOTOrPaHHUKOB 1 TEJI BPallleHNsI: CCICHUS IATHHPA
(mapajyieIbHO M NEPHEHIUKYJIAPHO ocu), CeueHHs] KOHyca (napajiesbHbIe
OCHOBAHHIO ¥ MPOXO/ALIME YePE3 BEPILKHY), CEUSHHs 1apa, METOAbI MOCTPOCHUS
CeyeHMi: METOJ CIeNOB, METOJ BHYTPEHHEIrO NMPOEKTHPOBAHMS, METOM IIEpEHOCA
ceKyled IUIOCKOCTH.

BekTopbl H KOOPAHHATHI B MPOCTPAHCTBE

Bekropel B mnpoctpaHcTBe. Orepaluy HaJl BEKTOpaMHu. BekropHoe
yMHOX€HHE BeKTOpoB. CBOWCTBAa BEKTOPHOTO YMHOXEHH. [TpsitmoyronbHas
cHCTeMa KOOpauHAT B npocrpatctse. Koopaunare! Bektopa. Pasioxenue BeKTopa
o Gasucy. KOOpAWHATHO-BEKTOPHBIH METOA TNpH PEIUCHHH TICOMETPHYECKHX
3a/ad.

JIBHsKeHHS B NMPOCTPaHCTBE

Jsuwxenust npoctpancTea. Orobpaxenust. JIBUKeHHs] W PABEHCTBO duryp.
O6ume cpoiicTBa ABWKeHWIl. Buabl JBHKEHHH: mnapaiefbHbId IepeHoc,
LIEHTpaNbHas CUMMETDHS, 3€pKajibHas CHMMETpHs, NOBOPOT BOKPYT IIPSIMO¥A.
[Tpeobpazopanus moxodus. [Ipsimas u chepa Dinepa.



[UIAHUPYEMBIE PE3VJBTATHI OCBOEHHS YYEBHOI'O KYPCA
«CTEOMETPHUSA» (YFJIYBJIEHHbIﬁ YPOBEHbB) HA VYPOBHE
CPEJHEI'O OBLIETO OBPA3OBAHNS

JIMYHOCTHBIE PE3YJIBTATHI

1) rpakaanckoe BOCHHUTAHME!

c(hOpMUPOBAHHOCTE IPAXKIAHCKOH TO3HLIMH obyuarorerocs KaKk akTHBHOIO U
OTBETCTBEHHOro  WieHa  poccuiickoro  obuiecTsa,  NpeACTaBleHHe O
MaTEeMaTHYECKHX OCHOBAX (DYHKLAOHUPOBAHHS PasNHYIHBIX CTPYKTYD, SIBIICHUH,
npoueayp TpaxaHCKoro obiecTsa (BbIOOpHI, OMPOCKI M JApYyroe), ymeHue
B3aMMONCHCTBORATh C COUMANBHBIMI MHCTUTYTAMH B COOTBETCTBMM C HX
GYHKIMIME 1 Ha3HAYCHUEM;

2) naTpHOTHYECKOEe BOCIIHTAHHE:

c)OPMHUPOBAHHOCTE POCCHHCKON IPaXIAHCKOH MASHTUIHOCTH, yBAKEHUS K
MPOILTOMY M HACTOSIIEMY POCCHHCKOH MaTeMaTHKH, LEHHOCTHOE OTHOUICHHE K
NOCTH)KEHHAM POCCHICKHX MaTEeMaTHKOB M POCCHIACKOH MaTeMaTHYECKOH HIKOJIBI,
MCHONB30BAHME STHX JIOCTIDKEHWI B APYTMX HayKaX, TEXHOJOTMsX, cdepax
HKOHOMMKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

OCO3HAHUE JYXOBHBIX LEHHOCTEH POCCHHCKOTO HApPOXA, Cc(HOPMHUPOBAHHOCTH
HPABCTBEHHOIO CO3HAHMUA, ITMYECKOIO MOBEACHMS, CBA3AHHOIO C NMPAKTUHYCCKAM
NPUMEHEHVEM JOCTHIKEHMM HAyKu U JIeHTe/bHOCTHIO yu&HOro, OCO3HAHWE
JIMYHOTO BKJIaJa B [IOCTPOEHHE YCTOHYHBOro Oyay1ero;

4) rcTeTHYECKOE BOCNIUTAHHE:

3CTETUYECKOE OTHOILLUEHME K MHPY, BKIIOYas I3CTETUKY MaTeMaTH4CCKuX
3aKOHOMEpPHOCTE#, 06BEKTOB, 3a/1a4, PelleHnil, pacCyXAeHUH, BOCTIPUMMIABOCTE
K MaTeMaTHYeCKUM acleKTaM pa3JIMYHbIX BUIOB HCKYCCTBA,

5) puznyeckoe BOCMUTAHUE:

c(hOPMHMPOBAHHOCTh YMEHMS TpPUMEHATh MATEMATHYECKHE 3HAHWA B
MHTEpecax 30poBoro u 6esonacHoro obpasa *U3HH, OTBETCTBEHHOE OTHOLICHUE K
CBOEMY 3I0pOBBIO (30pOBOE NHTaHWE, COATAHCHPOBAHHBIN PEXHUM 3aHATHH M
OT/BIXa, peryispHas (pu3nuuecKas aKTUBHOCTb), HHU3MUECKOE COBEPLICHCTBOBAHNE
TIPA 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOM ISATEALHOCTEIO)

6) TpyAoBOe BOCIIHTAHHE:

FOTOBHOCTH K TPYAY, OCO3HAHME LEHHOCTH TpPYAONIOOMs, HHTEpEC K
paziiuHbM  chepaM  NpOQecCHOHATBHOH — AEATENHHOCTH,  CBA3AHHBIM - C
MaTeMaTuKOlW ¥ e& TPUIOKEHUIMHA, YMEHHe COBEpINATh OCO3HaHHbIMH BBIOOD
Gynymieii mpodeccHH ¥ PEanM3OBbIBATE COOCTBEHHBIC JKH3HCHHBIC ILIAHBL,
[OTOBHOCTD M  CHOCOOHOCT K  MareMarHyeckomy — 00pa3soBaHMIO U



caM0o00pa30BaHUI0O HA MPOTKEHWH BCEH JKU3HHM, IOTOBHOCTH K aKTHUBHOMY
YYACTHIO B PEIEHMH NPAKTHIECKUX 33/1a4 MaTeMaTH4eCKol HanpaBIeHHOCTH;

7) 3K0JIOTHYECKOe BOCTIUTAHUE:

cOpMHUPOBAHHOCTh ~ IKONOTHYECKOH  KYJIBLTYpbl, HNOHHMaHWE BIMAHHA
COLMABHO-3KOHOMUYECKUX MPOLECCOB Ha COCTOSHHE NMPHPOAHON U COLMAILHOM
cpebl, 0CO3HaHHE r10GaNLHOr0 XapaKTepa SKONOrHHECKHX Npo0bieM, OpHEeHTaLHs
HA [PWMEHEHHE MaTeMaTHM4eCKWX 3HAHUH U1 pelIeHMs 33124 B obnacTu
OKpYKalolel Cpelibl, TNJIaHUPOBaHWE IOCTYNIKOB M OLEHKH WX BO3MOXKHBIX
NOCNEACTBUM /1Sl OKPYIKAIOLIEN CPE/ibI;

8) HeHHOCTH HAYYHOI'0 NO3HAHU:

c()OPMHUPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOLIEr0 COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAaykH M  OOLIECTBCHHOH  NpPaKTHKM, MNOHMMaHHE
MaTeMaTHYecKoil HAayKd Kak cdepbl 4enoBEeHecKOH JesTeNbHOCTH, JTanoB ed
pa3sBUTHs W 3HAYMMOCTHM JJIsl PasBUTUS LMBUIM3ALKUM, OBJAJCHUE SI3bIKOM
MAaTeMaTHK# K MaTeMaTH4YEeCKOH KYIbTypOi Kak CpeACTBOM TMO3HAaHHSL MHPA,
FOTOBHOCTb OCYILECTBJISTh NPOEKTHYIO W MCCIIEIOBATENbCKYH [EATe/IbHOCTD
HHJHUBHAYQJIBHO H B IPYIIIE.

METAINPEIMETHBIE PE3YJIbTATHI

INosnaBaTeibHbie yHHBEPCAIbHbIC YUeOuble AeiicTBHSA

ba3soBbie Jornueckue NelcTBHs:

BBIBJIATE M XapaKTepU30BaTh CYLIECTBEHHBIE MPH3HAKH MaTeMaTHYECKHX
06BEKTOB, IIOHATHH, OTHOLIGHWH MeXAy TIOHATHAMH, (OpMyIHpOBATH
onpe/ieNeHys NIOHSTHIA, YCTaHABIUBATE CYLIECTBEHHBIN NPHU3HAK KIaccHpuKaluy,
OCHOBaHHS s 0000IIEHUs ¥ CPAaBHEHUS, KPUTEPUU MPOBOJAMMOr0 aHAIN3a,

BOCIIPUHUMATh,  (OPMYIHMpOBAaTL W NpeoOpasoBbIBATE  CYXKACHMS:
YTBEpAUTENBHbIE M OTPULIATENbHBIE, SAMHUYHbIE, YACTHBIE U 00ILIME, YCIIOBHbIE;

BBISIBJISITh MaTeMaTHYECKHe 3aKOHOMEPHOCTH, B3aHMOCBA3H U NPOTHBOPEYHS
B (hakTax, JaHHBIX, HAOMIOJEHHAX W YTBEPXKICHUAX, MpeAnararh KpUTCPHU I
BBISIBJICHHS 3aKOHOMEPHOCTEH U MPOTHUBOPEYHIi;

JenaTh BLIBOABI C HWCHONL30BAHUEM 3aKOHOB JIOTHKM, ACAYKTUBHBIX H
MHIYKTHBHBIX yMO3aKITIOYEHHH, yMO3aKIIOYEHHH 110 AHAJIOTHY;

TIPOBOUTH CAMOCTOSITEIBHO [0KA3aTeNbCTBA MATEMATHIECKUX Y TBEPIKICHUH
(npsIMBIE U OT MPOTHUBHOTIO), BEICTPAWBATh apTYMEHTALHIO, IPHBOAUTE IIPHMEPBI 1
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS 1 BBIBOJIBI,

BhIOMpaTh CHOCO0 peuieHHst y4eOHO# 3afayd (CpaBHHBaTb HECKOJIbKO
BADMAHTOB  pelleHHs, BbIOWpaTh  Haubojiee  MOAXOMAMMKH € yd4€TOM
CaMOCTOSTEIBHO BBIAEJICHHBIX KpHTepHGB).

BazoBble HccieaoBaTeILCKUe NeHCTBHS:



MCIOJIB30BaTh BOMPOCHI KaK HCCJIENOBATENbCKHIA HHCTPYMEHT [O3HAHHA,
dopmynupoBaTs  BONpOChl,  (GUKCUpYIOIIME  TPOTHBOPEHHE, npobiemy,
yCTaHABNMBATL MCKOMOE H JIaHHOE, (HOPMUPOBAThL TUIOTE3Y, apryMEHTHpOBATH
CBOIO MO3UIMIO, MHEHHE;

NPOBO/KTH CAMOCTOSITENIbHO CIUIAHMPOBAHHbIH SKCIEPUMEHT, HCCICN0BAHNE
116 YCTAaHOB/IEHHIO OCOBEHHOCTEl MaTeMaTHYeCKOro 00BeKTa, ABJIEHH, IPOLecca,
BBISIBJIEHHIO 3aBUCHMOCTEI MeXIy 00BbeKTaMu, IBJICHUSIMU, NIPOLIECCaMU,;

CaMOCTOSITENIbHO (POPMYJIHPOBaTh 000DIIEHKsT X BBIBOABI MO pe3ybTaTaM
MpoBeAEHHOro  HaOMOJEHHMsA, — WMCCIE/IoBaHUsA,  OLEHMBATh  JOCTOBEPHOCTH
TOJTYYEHHBIX PE3YJIETATOB, BEIBOJIOB ¥ 0000IIeHH I

POrHO3MPOBATH BO3MOXKHOE pa3BWTHE IPOIECCa, a TAKKE BBIIBUIATH
NPEJITIONOIKEHNS O €r0o Pa3BUTHH B HOBBIX yCIIOBUSX.

PaGora ¢ unopmanmeii:

BBISIBIISATH A€(DUIMTE WHPOPMALHH, JAHHBIX, HEOOXOAMMBIX Ul OTBETA HA
BOIIPOC M JIIS pEINCHMs 3a/[a4H;

BbIOMPaTh HHGOPMALMIO 13 HCTOUHMKOB PA3IMYHbIX THIOB, aHANIH3HPOBATE,
CHCTEMATH3HpOBaTh ¥ MHTEPNPETHPOBaTh MH(OPMALMIO Pa3NHYHLIX BHAOB H
(hopM TIpeICTaBIEHUS;

CTPYKTYpHpOBaTh MH(OpMALKIO, MPEICTABIATE €€ B PasInIHbIX dopmax,
WILTIOCTPUPOBATH rpaHUecKH;

OLEHUBATD HaAEXKHOCTh uHpOpMALIU o CaMOCTOSITENLHO
chOpMYIUPOBAHHBIM KPUTEPUAM.

KoMMyHHKATHBHBIE YHHBEPCAIbHbIE YueOHbIe AeHCTBHS

Obmenne:

BOCIIPUHMMATH U HOPMYITHPOBATH CY)KIEHUSI B COOTBETCTBUM C YCIOBUAMH U
HensiMi OOILEeHHs, SCHO, TOYHO, MPAMOTHO BBIPAXKATh CBOI TOUKY 3pCHHT B
YCTHBIX M NMCBMEHHBIX TEKCTaX, [1aBaTh MOSCHEHH:A MO XOAy PCLUCHHA 3a/at,
KOMMEHTHPOBATh MOTYYCHHBIH pe3ybTaT;

B X0/e 0GCY)KIeHMs 3a/aBaTh BOIPOCH! MO CYIIECTBY OOCY»KIaeMOH TeMBI,
npobaeMbl, pemiaemMoil 3aJaud, BBICKA3bIBATL MIEH, HALEJCHHBIC Ha IOMCK
pellieHus, COMOCTABIATh CBOM CYKICHWS C CYXACHMAMM JPYrAX y4aCTHHUKOB
fuMaora, OOHAPYKVBATH PA3IUUME ¥ CXOJCTBO MO3MIMH, B KOPPEKTHOMH thopme
(hopMyIMpOBaTh PA3HOIJIACHS, CBOM BO3PAXKEHHM,

NMPECTABIATE Pe3y/bTaThl PEIICHAs 3a1aul, SKCIepUMEHTa, MCCIeN0BaHNA,
IIPOEKTa, CAMOCTOSTENBHO BbIOMpaTh (oOpMar BBICTYIUIEHAS C yuéToM 3ajad
npe3eHTalH ¥ 0COOEHHOCTEH ay AUTOPHUH.

PerysTuBHBIC YHHBEPCATLHBIE yyeGHbIe NeHCTBANA
Camoopranusanus:



COCTABIATH MJIAH, ATOPHTM PellleHUs 3a/iaut, BbIOMpaTh Crocod peleHus ¢
YUETOM HMEIOLMXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh
1 KOPPEKTHPOBAThH BAPHAHTBI PELIeHUH ¢ y4ETOM HOBOU uHGOpPMaLHH.

CaMOKOHTPO/Ib, IMOIHOHAILHBIH HHTEJLICKT:

BIAZeTh HABBIKAMHM  [O3HABaTeNbHOW  peduieKcMd  KaK — OCO3HAaHMsI
coBepIIaeMbIX AEHCTBHI H MBICTHTE/IbHBIX IPOLECCOB, HX PE3yJbTaTOB, BIaJACTh
criocobaMi  caMONPOBEPKH, CAMOKOHTpOJIS TpoLecca M pesyibrara PelIeHHA
MaTeMaTHYECKOH 3a/1auu;

MpeIBUIETH TPYAHOCTH, KOTOPbIE MOIYT BO3HMKHYTb NPU PEIICHUN 3a/aYH,
BHOCHTH KOPPEKTHBHI B JIESTENSHOCT HA OCHOBE HOBBIX OOCTOATENBCTB, NAHHBIX,
HAaliIeHHBIX OIIMOOK, BBISBIEHHBIX TPYAHOCTEH;

OLIEHUBATH COOTBETCTBUE PE3YbTATA LENH U YCIOBHAM, OOBSCHSATE NPUYHHEI
NOCTIDKEHHS] MM HEJOCTHIKEHHS PEe3yJIbTaToB AesTebHOCTH, HaXOUTh OLIMOKY,
IaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas JeiTE/ILHOCTb:

[IOHHMATh U MCIIOJb30BaTh MPEMMYLIECTBA KOMAHJHON U MHIMBU/YaJbHOH
paborbl npH pelieHHH y4eOHbIX 337a4, [PHHHMArb Lesb COBMECTHOH
JIeATENBHOCTH, TAHUPOBATh OPraHWU3alUI0 COBMECTHOW pabOThbl, pacHpenensTh
BUABI PaboT, JOroBapMBaThCA, OOCYXKHATh TNPOLECC M PEe3yabTaT paboTHl,
0000111aTh MHEHUSI HECKOJIBKUX JIFOAEH;

y4acTBOBATH B IPYMIOBBIX opmax padoTsi (0OCyxKIAeHHs, oOMeH MHEHUH,
«MO3rOBBIE INTYPMBD» M HHBIE), BHINOJHATH CBOIO 4acT paboThl M
KOOPIAMHUPOBAThH CBOM JEHCTBUA C [PYTHMH HIIEHaMH KOMaH/pl, OLCHHBATH
KauecTBO CBOEro BKJIafa B OOLIMI MPOMYKT MO KPUTEPHIM, CHOPMYTHPOBAHHBIM
y4aCTHUKAMU B3aUMOJEHCTBUSL.

NPEJIMETHBIE PE3YJIbTATHI

K xonny 10 knacea o0y4aromuics HayYuTCs:

e CBOGOIHO OINEPUPOBATh OCHOBHBIMU IOHATUSIMH CTEPEOMETPUH TpH
pELIIeHHH 3a/1a4 ¥ NPOBE/ICHNH MaTeMAaTHYECKUX PACCy K ICHHH;

o [IPUMEHATh AKCHOMbI CTEPEOMETPHM W CHEACTBHS U3 HUX TPH PElCHUH
reoMeTpyUYecKux 3a4ad;

o KnaccupUIUPOBATL B3AVMHOE PACHONOMKEHUE MPSMBEIX B HPOCTPAHCTBE,
[JIOCKOCTEH B TPOCTPAHCTBE, MPSAMBIX M IIIOCKOCTEN B MPOCTPAHCTBE;

e CBOGOJZHO ONEPUpPOBATh IOHATHAMM, CBS3aHHBIMH C YIJaMH B
POCTPAHCTBE: MEXly NPSMBIMUA B MPOCTPAHCTBE, MEXIY MNpAMOMH
TUIOCKOCTEIO;

e CBOGOMIHO ONEPUPOBATH MIOHATUSIMH, CBA3AHHBIMYU ¢ MHOTOTPaHHUKAMH,



e CBOOOJHO pACMO3HaBaTh OCHOBHBIC BHJbl MHOTOrPaHHHKOB (mpu3ma,
nUpamu/ia, NPSMOYTOJIbHBIH Napaieenumnen, Ky0);

o KIAacCH(QULUUPOBATH  MHOTOIPAHHMKH, BHIOMpasi ~ OCHOBaHUS  JUIA
Kraccu(uKaLuu;

e cBOGONHO ONEPUPOBATH HOHATHUAMH, CBA3AHHBIMM  C  CEHUCHHEM
MHOFOIPaHHHKOB IJIOCKOCTbIO;

o BBINIOJIHATH napaienbHoe, [EHTpaJlbHOE 7} OpTOTOHAJILHOE
npoeKkTUpoBaHue GHUryp Ha MIIOCKOCTb, BBHINOIHATH n300pakeHuss QUryp
Ha TJIOCKOCTH;

o CIPOMTH CEYEHVsS] MHOIOTDAHHHKOB Pa3NMIMYIHLIMA METOAAMH, BHITONHATE
(BBIHOCHBIE) MJIOCKHE YEPTENH H3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD:
BHUJI CBEPXY, COOKY, CHHU3Y;

o BLMMCIATH IUIOMAMM  IOBEpXHOCTeH  MHOTOTPaHHMKOB  (IpH3Ma,
NUpaMyjia), TeOMEeTPUUECKUX Tell ¢ TPUMEHEHHEM bopmy;

e CBOGOIHO OMEPUPOBATH MOHATHAMMK: CHMMETPHS B MPOCTPAHCTBE, LCHTP,
ochb M IUIOCKOCTH CHMMETPHM, LEHTpP, OCb M IUIOCKOCTh CUMMETpHH
urypsr;

e CBOGONHO ONEpHPOBATh HOHATHSIMM, COOTBETCTBYIOLIMMH BCKTOpaM H
KOOp/IMHATAM B IIPOCTPAHCTBE;

e BLINOJHATH ACHCTBUA HAJl BEKTOPAMH,;

o pemaTh 3a7ayM Ha JIOKa3aTeNbCTBO MaTeMaTHeCKHX OTHOLUEHU! W
HAXOXEHHEe TeOMETPHUYECKMX BEJIWYMH, MPUMEHss H3BECTHBIC METOJBI
MpM pelIeHuI MaTeMAaTHIECKUX 3a/1ad OBLILEHHOTO X BRICOKOIO yPOBHA
CJIO’KHOCTH,;

o NpPUMEHSTh MpOCTEHIMe NpOrpaMMHBIE CPEACTBA M SJEKTPOHHO-
KOMMYHHKAIIHOHHbIE CUCTEMBI [IPH PEIICHMH CTEPEOMETPHIECKUX 3a/at;

e W3BJICKATh, Mpeoldpa3oBBIBaTh M HHTEPIPETHPOBATDH uHpOpMaLIUIO O
NMPOCTPAHCTBEHHBIX TEOMETPMYECKUX (Hrypax, TNpENCTaBICHHYO Ha
YyepTenax U pHCYHKaXx;

o IPUMEHATH TIONYYEHHbIE 3HaHMS Ha [PaKTHKe: CpaBHUBATL M
QHATM3VMPOBATh PEabHbIE CHTYaLMH, NPHMEHSTh U3YYCHHBIC IOHATHS B
mpolecce TOMCKAa pELICHHs  MaTeMaTHYeCcKH copMyTHPOBAHHOH
npoGeMbl, MOAETUPOBAaTh PEANbHbIE CUTYallMH Ha A3bIKE IEOMETPHM,
HCCIIeI0BaTh OCTPOSHHbIE MOJIENH C UCIONB30BAaHHEM TeOMETPHICCKUX
MOHATHIT W TeopeM, almapara anreOpbl, pellaTh MPAaKTHYCCKUE 3a1atH,
CBsI3aHHBIE C HAXOXKICHHEM IeOMEeTPUYECKUX BEIUIHH;

e HMeTh NpeJCTaBieHHs 00 OCHOBHBIX 3Tamax PasBUTHA I€OMETPHUM KaK
COCTABHOI YacTH (yHIAMEHTa Pa3BUTHS TEXHOJIOTUH.

K xonmy 11 knacca oGy4arommics HayIUTCs:



cBOOOIHO ONEpPUPOBATh MOHATHIMH, CBA3aHHBIMU C LHJIMHIPUYECKOM,
KOHMUECKOH M chephueckoli MOBEPXHOCTAMH, OOBACHATH CIIOCO0B!
HOJTyUEHHUS,

OTIEPHPOBATH MOHATHSIMH, CBA3AHHBIME C TeJlaMU BPAILCHUA: IMITUHIDOM,
KOHYCOM, c(epoii i IapoM;

pacro3Hapath Tena BpalleHHS (LHIHHAD, KOHYC, chepa u 1map) H
0OBSICHSITH CIIOCOOBI MOIYYEHUs TEJl BPAIllCHHS,

Knaccu(puIUpPOBaTh B3aUMHOE PacroNoKEHHEe cepbl 1 MIOCKOCTH;
BBIUUC/SATh BEJMYMHBI PIEMEHTOB MHOTOIPDaHHMKOB M TEN BpallCHMH,
0OBEMBI ¥ IUIOMAAN IOBEPXHOCTEH MHOTOTPAHHMKOB M TENl BpaIICHMA,
reOMEeTPHUYECKHX Tell C IPIMEHEHneM GOpMYyIT;

cBOGOJIHO OMEPUPOBATH TIOHATHAMHY, CBA3AHHBIMH C KOMOMHAIMAMHU Tell
BpallleHHsl ¥ MHOIOTPAaHHHKOB: MHOIOTDaHHHUK, BITMCAHHBIN B cdepy H
OmMcaHHBIi okono cdepbl, chepa, BIUCaHHAs B MHOTOTPAHHUK MM TEIO
BpALLCHHS;

BEIUMCIISITD COOTHOLIECHHSI MEK/LY MIOIASMU IOBEPXHOCTEN U 00bEMaMK
noOOHBIX Tel;

m300paXars H3ydaeMble (QUIYpbl, BBINOHATH (BBIHOCHBIE) TUIOCKHE
YEePTEXM U3 PUCYHKOB IPOCTHIX OOBEMHBIX GHIyp: BUI CBEPXY, cOoKy,
CHHM3Y, CTPOUTH CEUCHHUS TeJI BPALLECHUSA;

M3BIEKATH, WHTEPIPETHPOBAThH M MpeodpasoBsBaTh WHOHOPMALMIO O
[IPOCTPAHCTBEHHBIX I'eOMETPHYECKMX (Hrypax, INpPEICTaBICHHYI0 Ha
YyepTeKax U pUCYHKaXx;

cBOOOIHO OIEPHPOBATH TIOHSATUEM BEKTOP B IPOCTPAHCTBE,

BBIMOJHATE ONepaliy HaJl BEKTOPaMH;

3a/1aBaTh IOCKOCTh YPaBHEHHEM B JEKapTOBOil CHCTEME KOOPAMHAT;
pelmaTh reOMETPHYECKHE 33/1a4y Ha BBIYMCICHHE YIVIOB MEXIY NPAMbIMHU
M TUJIOCKOCTSMHM, BBIMHUCIEHHE PACCTOSHMHA OT TOYKH OO TIJIOCKOCTH, B
[1EJTOM, Ha IPUMEHEHUE BEKTOPHO-KOOPJANHATHOIO METO/Ia NPH PEILECHUH;
cBOGOIHO ONEpUpOBaTh MOHATHUSAMH, CBS3aHHBIMU C JBHXKCHHEM B
NPOCTPAHCTBE, 3HATH CBOMCTBA JABIIKCHHI;

BLIIOJNHATh W300paKeHHsi MHOTOTPAHHMKOB M TeJd BpalUeHWs NpH
napannensHOM — [IePEHOCe, LEHTPANBHOH — CHMMETpWH, 3epKaJIbHOM
CHMMETPHH, TIPU TIOBOPOTE BOKPYT MPAMOH, peoOpazoBaHus mogobust;
CTPOUTH CEUEHHUs] MHOTOIPAaHHUKOB U TeJl BPALIEHHMS: CEUCHUS LMIMH/PA
(mapaensHO ¥ NepneHIUKyIAPHO OCH), CeUEHHUs KOHYCa (napannenbHbie
OCHOBAHHIO H IPOXO/ISIIHE Yepe3 BEPIIKHHY ), CEUCHHS Iapa;
WCIIONB30BATE METOJ(bl TOCTPOECHHUSI CEYEHUH: METOJ CJIEI0B, METOJ
BHYTPEHHETr0 IIPOEKTHPOBAHHSA, METO NIEPEHOCA CeKYLIEH IJIOCKOCTH;



JIOKA3bIBaTh T€OMETPUIECKHE Y TBEPIKICHHS,

IPUMEHATL TeoMeTpudecKkre (axTbl I PELEHHs CTCPeOMETPHEECKUX
3amay, MPEANoJAralolluX HECKOJIbKO IIaroB pemeHus, eCau yCIOBHA
pUMEHEHHU 3a/IaHbl B ABHOH M HEBHOH ¢dopme;

peliaTth 3aJa4d Ha JIOKa3aTelbCTBO MATEMaTHIECKHX OTHOLIEHUH W
HaXOXAEHHE TeOMETPUIECKHX BEJTU4HH;

TIPUMEHATH TIPOrPaMMHBIE CPEICTBA U 3IEKTPOHHO-KOMMYHHKALMOHHbIE
CHCTEMBI [TPH PEILIeHUH CTEPEOMETPUUECKUX 3a1a1;

NpUMEHATL  [OJYYCHHblE  3HAHMS  HA  NPaKTHKE:  CPaBHUBATD,
AHANMM3UPOBATH U OLIEHHBATh PEalibHbIC CUTYAlIHH, NPUMECHATDE M3yJECHHbIC
MOHSTHS, TEOPEMBI, CBOMCTBA B  [poUECCe TOHUCKa  PCLICHMA
MaTeMaTHuecKku  COPMYJIHMPOBAHHOM  TpOONEMBI,  MOJEIHPOBATH
peanbHbIe CHTYyalldd Ha s3bIKe TEOMETPHM, HCCIIEN0BATH MOCTPOCHHBIC
MOJeNd C WCIIONb30BAHMEM TIEOMETPUUYECKMX TMOHATHI ¥ TEopeM,
annapata anre0pei, peliarh MPAKTHYECKHE 3alayvd, CBA3aHHBIC C
HAXO0MKJAEHUEM NeOMETPHYECKUX BEJIMUUH,

HMETb IpeAcTaBleHHs 06 OCHOBHBIX JTallax pPa3sBHTHA ICOMCTDHH Kak
COCTABHOM YacTH (pyHIaMeHTa Pa3BUTHs TEXHOJIOTHH.
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