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MHHOACHUTEJIBHASA 3AIINCKA.

PaGouas mporpamma ygeOHOTO Kypca «I eomerpus» 0a30BOr0 ypOBHS sl OOYJIArOIIHXCS
10 —11 xyaccoB pa3zpaborana Ha ocHoBe DeepanbHOrO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJzapTa cpenHero oéuiero oOpa3oBaHMs, ¢ y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
NPEABSIBISEMBIX K MaTeMaTHYeCKOMYy OOpa30BaHHUIO, U TPAIUIMN POCCHIICKOTO 00pa30BaHUsL.
PeaJ'II/I?;aHI/I?I porpaMmal o0OecrieuuBaeT OBJIAICHUC KIIFOYCBBIMHU KOMIICTCHILIUAMMU,
COCTaBJAIOIIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$[, OEJIOCTHOCTh
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U ITO3HABATCIBHOI'O PA3BUTHA JIMYHOCTHU 06yqa101up1xcs[.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca T€OMETpUH Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUS
00yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TIPEIMETHBIX PEe3yJIbTaTOB
0OydYeHUs] TCOMETPHH B HAIPABJICHUU JIMYHOCTHOTO PA3BUTHS O0YJarOMUXCs, GOPMUPOBAHUS
(YHKIIMOHATBHOW MAaTeMaTHYeCKOW TPaMOTHOCTH, HW3yYCHHs JPYrUX Y4eOHBIX JIHCIIHILIAH.
PazButne y oOydarommxcs NpPaBHIBHBIX IPEACTABICHUH O CYINTHOCTH W TIPOUCXOXKJICHUU
TCOMETPHYCCKUX a0CTPaKIMH, COOTHOIICHUH PEATbHOTO W HJICAIBHOTO, XapaKTepe OTPaKCHHUS
MaTeMaTHUYEeCKON HAYKOW SIBJIEHWU M MPOIECCOB PEaJbHOr0 MUPA, MECTE T€OMETPUU B CUCTEME
HAayK W pOJIM MATEeMAaTHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B TIPAKTHKE
CrocoOCTBYeT (OPMHPOBAHWIO HAyYHOTO MHPOBO33PEHUS YYANIUXCSA, a TaKKe KavdeCTB
MBIIIUICHUS, HEOOXOAUMBIX JUIS aallTallid B COBPEMEHHOM OOIIECTRE.

I'eomerpust siBisieTcss OMHUM H3 0a30BBIX TPEIMETOB Ha YPOBHE CPEIHETO OOIIEero
o0Opa3oBaHus, TaK KaK OOECIeYMBAECT BO3MOXKHOCTh M3YUCHHs KaK JUCIUIUIAH €CTECTBEHHO-
HAay4YHOM HAMpaBJIECHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MepIIIeHHE, (HOpPMUpYEMOe MPH HM3YYCHUH OOYYAIOMIMMHUCS TOHSATHHHBIX
OCHOB TEOMETPUM M TOCTPOCHUM IIEMOYKH JIOTUYECKUX YTBEPXKICHUH B XOJE pEIICHUS
TCOMETPUYECKUX 3a/la4y, YMEHHE BBIJIBUTaTh W OIPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCSl MPH PEHICHWW 3a/lad €CTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH U3 Kypca
bu3uKH.

YMeHrne OpUeHTUPOBATHCS B TIPOCTPAHCTBE MI'PACT CYIIECTBEHHYIO POJIb BO BCEX 00JIACTAX
JeSTeNbHOCTH YeoBeka. OpHeHTaIs YeJIOBeKa BO BPEMEHU M IIPOCTPAHCTBE — HEOO0XO0IMMOe
YCJIOBHE €r0 COIMAILHOTO OBITHS, (POpMa OTpaXKEHUS OKPYKAIOIIET0 MUPA, YCIOBUE YCIICUTHOTO
MO3HAHUS u AKTHBHOTO npeoOpa3oBaHus JICUCTBUTEIILHOCTH. OnepupoBanue
MPOCTPAHCTBEHHBIMU 00pa3amMu 0ObEMHSET pa3Hble BUIbI YYCOHOU U TPYIOBOW NESITEIBHOCTH,
SBIISICTCSI OJHMM H3 MNPO(ECCHOHATBHO BAXKHBIX KAueCTB, IOITOMY akKTyajbHa 3ajaya
(dbopMupoBaHus y 00yYaIOIIMXCS TPOCTPAHCTBEHHOTO MBIIICHHS KaK pa3HOBUIHOCTH 00pa3HOTrO
MBIIIUICHUS] — CYIIECTBEHHOTO KOMIIOHEHTA B TIOJTOTOBKE K MPAKTUYECKON NESITEIBHOCTH TIO
MHOTHUM HAaIPaBJICHHSIM.

Lenp ocBoeHus mporpaMMel yueOHOTO Kypca «I eomeTpus» Ha 6a30BOM ypoBHE 00yUeHUs
— oOmieoOpa3oBarenbHOEe U OOIIEKYIHTYPHOE pPa3BUTHE OOyYaromMXcs uYepe3 obecredeHue
BO3MO>KHOCTH NPHOOPETCHUST M MCIOJIb30BAHUS CUCTEMATUYCCKUX T'COMETPUYCCKUX 3HAHUHN U
JeWCTBUH, CICU(PUYHBIX TEOMETPHUH, BO3MOXXHOCTH YCIIEIITHOTO TPOJIOJDKCHUST 00pa30BaHHUs 1O
CMEIUATBHOCTSM, HE CBA3aHHBIM C MPHKJIAHBIM HCIIOJIB30BAHUEM T'€OMETPHUH.

[Iporpamma no reomMeTpuu Ha 6a30BOM YpOBHE MpeIHA3HAYECHA ISl 00YJAIOIIUXCS CpeTHEeN
IIKOJIbI, HE WCIBITHIBABIINX 3HAYMTEIBHBIX 3aTPYJAHEHUH Ha YPOBHE OCHOBHOTO OOIIEro



obpazoBanus. Takum oOpaszom, oOydaromuecss Ha 0a30BOM YpPOBHE JOJDKHBI OCBOUTH OOIIHE
MaTeMaTHYeCKHe YMEHHUS, CBSI3aHHbBIE CO CIeNU(DUKOM reOMETPUU U HEOOXOJUMBIC JUISl )KU3HH B
coBpeMeHHOM obmiecTBe. Kpome 3T0ro, OHM MMEIOT BO3MOXKHOCTh U3YyYHTh T€OMETpHIO OoJiee
rIyOOKO, €ClIi B JAJIbHEHWIIEM BO3HUKHET HEOOXOJUMOCTh B TEOMETPUUYCCKUX 3HAHHSIX B
npoheccCHOHATBHON IS TEILHOCTH.

JlocTKkeHHe e OCBOCHHS MPOTPaMMbI 00ECIIEUHBACTCSl PEIICHUEM COOTBETCTBYIOIINX
3ana4. [IpuopureTHsiMU 3a1a4amMu 0cBoeHUs Kypca «I'eomeTpun» Ha 6a30BoM ypoBHE B 10—11
KJ1accax SIBJISIFOTCS:

e (opmupoBaHue TpEICTABICHUS O T'EOMETPHUH KAaK YacTH MHPOBOH KYJIbTYpHl H

OCO3HAHHE €€ B3aUMOCBS3U C OKPYKAIOLIUM MUPOM;

e ¢dopMHUpOBaHME TMPEACTABICHUS O MHOTOTPaHHUKAX M Telax BpAIICHUS Kak o
BOKHEHIIIMX MATEeMAaTUYSCKUX MOJIEISIX, TIO3BOJISIONINX OTHMCHIBATh M M3y4aTh Pa3HbIC
SIBIICHUS OKPY>KAIOILIET0 MUPA;

e (¢dopMHupOBaHHE YMEHHs paclo3HaBaTh Ha 4YEpTEkKaxX, MOJEIAX U B peaJTbHOM MHpPE
MHOTOTPAaHHUKH U TeJla BPAIICHUS;

® OBJAJICHHE METOJAAMM pelIeHus 3a7ad Ha [OCTPOEHUS Ha H300paMKeHHsIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHue YMEHHS ONEPUPOBATH OCHOBHBIMH TOHSATHSIMH O MHOTOTPAaHHUKAX H
TEeJIax BPAIIEHUS U KX OCHOBHBIMH CBOHCTBaMU;

e OBJIQJICHHE AJITOPUTMAMH PEIICHUS OCHOBHBIX THITOB 3a1ad; (OPMHUPOBAHHE yYMEHUS
MPOBOJUTHh  HECJIOXKHBIE  JIOKa3aTelIbHBIE PACCY)KICHHMSI B  XOJ€  pelIeHUs
CTEepEOMETPUUYECKUX 3a/1a4 U 3a/1a4 C MPAKTUUYECKUM COJACpKaHUEM;

® pa3BUTHE MHTEJUIEKTYaIbHBIX U  TBOPYECKMX CIOCOOHOCTEH  oOyuaronuxcs,
M03HABaTEIbHON aKTUBHOCTHU, UCCIIEIOBATENLCKUX YMEHHUM, KPUTUYHOCTH MBIIICHUS;

e (opmupoBaHue (PyHKIIMOHATBLHOM TPAMOTHOCTH, PEIEBAHTHONW TE€OMETPHH: yYMEHHUE
pacrno3HaBaTh MPOSIBICHUS F€OMETPUUECKUX NOHATUN, 0OBEKTOB U 3aKOHOMEPHOCTEH B
pEAIbHBIX JKU3HEHHBIX CUTYallUSAX U MpPH U3YyYEHUU JPYTUX Y4EOHBIX IMPEAMETOB,
MPOSIBIICHUSI 3aBUCHUMOCTEH U 3aKOHOMEpPHOCTEH, (QOpMyIHpOBaTh HX Ha S3bIKE
reOMETPUH U  CO3[aBaTh TIEOMETPUYECKHE MOJENH, TMPUMEHATh OCBOCHHBIN
reOMETPUYECKUN ammapar [uis pelieHds MPaKTHUKO-OPHUEHTUPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OLIEHUBATH MMOTY4YCHHbIE PE3yJIbTATHI.

OTnuuuTeNnbHOM 0COOEHHOCTHIO MMPOTPAMMBI SIBJISIETCS BKIIFOUEHHE B KYPC CTEPEOMETPUHU B
Hayajie ero U3y4yeHus 3ajay, peliaeMbIX Ha yPOBHE HHTYUTHUBHOTO MO3HAHUS, U ONpeAeTEHHBIM
o0pa3oM opraHuzoBaHHas padoTa HaJ HUMH, YTO CIHOCOOCTBYIOT DPa3BUTHUIO JIOTHUECKOTO U
MPOCTPAHCTBEHHOTO  MBILIUICHUS, CTUMYJIHPYET TMPOTEKAHHE MHTYUTUBHBIX IPOIIECCOB,
MOTHBHUPYET K JalbHEHUIIIEMY NU3YYCHUIO PEAMETA.

[Ipenmnourenue OTAAETCS HAIVISIIHO-KOHCTPYKTUBHOMY METONy OOy4YeHHUs, TO €cCTb
TEOPETUYECKUE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-TIPAKTHYECKOMN
JesITeNbHOCTH. Pa3BuTHE MPOCTPaHCTBEHHBIX MPEACTABICHUH Y yHalTUXcs B Kypce CTEpEOMETPUU
MPOBOJMTCS 3a CYET peIlIeHus 3ajad Ha CO3JaHHe IMPOCTPAHCTBEHHBIX OOpa3oB W 3ajJay Ha
OTIEpUPOBaHUE MPOCTPAHCTBEHHBIMU OOpazamu. CozmaHue oOpaza MPOBOAUTCA C OTMOPOW Ha
HarJITHOCTh, a OTIEPUPOBAHKE 00Pa30M — B YCIOBUSAX OTBJICUEHUS OT HATJISIIHOCTH, MBICJIEHHOTO
M3MEHEHHUS €r0 UCXOJHOIO COACPIKAHMSL.

OcHoBHBIE cojepxaTelnbHble JUHUM Kypca «leomerpum» B 10-11 kiaccax:
«MuororpanHukny, «lIpsMble U TMIOCKOCTH B MPOCTpaHCTBe», «Tena BpamieHus», «BeKTophl u
KOOPJUHATHI B TPOCTpaHCTBE». DOpMHUPOBAHHE TOTUIECKUX YMEHUN pacTpeieNiieTcsl He TOJIbKO



[0 COJCP)KATCIIbHBIM JIMHUSM, HO W [0 TojJaM OOydYeHHMsS Ha YPOBHE CPEIHEro OoOIIero
oOpa3oBaHUsI.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEJAMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpaMmbl, pactpeAeIEHHBIM 10 ToaM 00yUYCHHSI, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
I-ITO61)I OBJIAICHUC reoMETpUICCKNMHA HOHATUAMHA u HaBBbIKaMU OCYHICCTBJIAIOCH
MOCJICIOBATEIBHO ¥ TIOCTYNATEIbHO, C COOJIOJCHHEM IPUHIMIA MPECMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOUAJIUCH B OONIYI0 CHCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00yJaronuxcs,
paciupss u yrayOsnsis e€, o0pasysi IpOYHbIE MHOXKECTBEHHbIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM I1JTIAHE

Ha u3yuenne reomerpuu oTBOIUTCS 2 yaca B Heenmto B 10 kinacce u 1 yac B Hepento B 11
KJIacce, BCETo 3a JBa rojia ooyuenus - 102 yueOHBIX yaca.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsimble U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHSI CTepeoMeTpuu. Touka, mpsiMasi, TII0OCKOCTbh, MPOCTpaHCTBO. [loHsTHE
00 aKCHOMaTHYECKOM TOCTPOCHUU CTEPEOMETPHH: AaKCHOMBI CTEPEOMETPHH U CIICJICTBUS U3 HUX.

B3anMHOE pacrionokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, TapaJUIECIbHbIE U
CKpemnuBammuecs: npsambie. [lapannenbHOCTh MHPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE:
napajuieJibHbIE TPSIMbIE B TMPOCTPAHCTBE; MAPAICTBHOCTh TPEX NPSIMBIX; MAPAIETBHOCTD
NpSIMOM M TJIOCKOCTH. YTJIBI C COHANPAaBJICHHBIMU CTOPOHAMH; YroJl MEXIy NpPSIMBIMH B
npoctpanctBe.  [lapaienbHOCTh  TJIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuieIbHbIX MII0cKocTel. [Ipocrelimue mpocTpaHCTBEHHBIE (PUTYPBI Ha TNIOCKOCTH: TETPadIp,
KyO, mapaJijiesienumnes; NoCTpOeHUE CEYSHUH.

[lepneHaUKYISIpHOCTE  TPSMONM  HM  TIJIOCKOCTH:  TEPIEHAUKYISPHBIE TPSMBIE B
MPOCTPAHCTBE, TMPSMBIE TMapajuleIbHble W TEPIEeHIUKYISIPHBIE K IUIOCKOCTH, TTPH3HAK
MEePIEHUKYIISIPHOCTH TIPSMOM U TNIOCKOCTH, TEOPEMA O MPSIMOU NMEPIEHANKYIIPHOHN TIIIOCKOCTH.
VYTriael B IPOCTPAHCTBE: YIOJI MEXY NPSIMON U TJIOCKOCTBIO; IBYrPAHHBINA YroJl, TUHEHHBIA YTOJI
nByrpanHoro yria. [leprmeHauKymsip ¥ HaKJIOHHBIC: PACCTOSHHE OT TOYKH JO TUIOCKOCTH,
paccTosTHUE OT MPSAMOU JIO TIOCKOCTH, MPOEKITHs PUTYPHI Ha MIIOCKOCTh. [lepneHuKyIsipHOCTh
IJIOCKOCTEN: NPHU3HAK IEpPIEHIUKYJISIPHOCTH  JBYX IUIOCKOCTeH. Teopema o0  Tpéx
MEePIEHANKYIIAPaAX.

MHoOrorpaHHMKH

[loHdATHE MHOrOrpaHHHWKAa, OCHOBHBIE JJIEMEHTbl MHOIOTPAaHHUKA, BBIMYKJIbIE U
HEBBIITYKJIblE MHOIOTPAaHHUKH; pa3BEPTKa MHOTOrpaHHUKA. [Ipu3ma: N-yrospHas npusma; rpaHu
Y OCHOBaHMSI IPU3MBL; TIpsIMasi U HaKJIOHHAs! IPU3MbL; OOKOBAs U MOJIHAS IOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsMOYTOJIbHBIN Napajulesienunes U ero cporcrea. [lupammpa: N-yrosbHas
nupaMuia, TpaHd W OCHOBaHWE MUpaMUJIbl; OOKOBas W TMOJIHAS MOBEPXHOCTh MHUPAMUIBI;
MpaBUJIbHAsE W YyCEUEHHas NupamMuja. OJEMEHThl MNpu3Mbl W nupamuiabl. [IpaBuiibHbIE
MHOTOTPaHHUKH: MOHSATHE MPaBUIBHOTO MHOTOIPAHHMKA; MPaBWIbHAs MPU3Ma U IpaBUIIbHAs
MMpaMuia; MpaBUibHas TPEYroiibHas MUpaMUIa U MPaBUIbHBIN TeTpasap; KyO. [Ipencrasnenue o
MIPaBUJIbHBIX MHOTOIPAaHHUKAX: OKTA’Ip, NOACKa’Ap U ukocasap. CeueHus Mpu3Mbl U IUPAMHU/IBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSAMOM, IJIOCKOCTH.
DNIEeMEHThl CHMMETPUH B ITUpamMuJax, apaiejenumneaax, IpaBUuibHbIX MHOTOTPAaHHUKAX.

Brrunicnenue 3eMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yribsl. [Inomans GoxoBoi
MOBEPXHOCTHU U MOJTHON MOBEPXHOCTHU MPSMOM PU3MBI, TUIOIIA/Ib OCHOBAHUIA, TeOpeMa 0 OOKOBOI
MOBEPXHOCTU MpsAMOIl mpu3Mbl. [Lnomans G0KOBON MOBEPXHOCTH U MOBEPXHOCTU MPABUIHHOU
MMpaMUJIbI, TEOpEMa O IIonaau yceu€HHon nupamuabl. [lonstue 06 o0bEme. O0bEM THUpaMUIbL,
MIPU3MBI.

[TogoGubie Tenma B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAAIMU TOBEPXHOCTEH,
o0bEMamMu MOJOOHBIX TETI.

11 KJIACC

Tesna Bpamenus



Hunuuapudeckass TMOBEPXHOCTb, 00pa3yollue MWIMHIAPUYECKOH TOBEPXHOCTH, OCh
HWIMHAPUIECKOH noBepxHOCTH. LIumuHap: ocHOBaHUs B OOKOBAas MOBEPXHOCTH, 0Opasyomas u
0Cb; TUIOIA/Ib OOKOBO U TOTHOI MOBEPXHOCTH.

Konnueckass moBepXHOCTb, 00pa3yroliMe KOHUYECKOM IOBEPXHOCTH, OCb W BEpUIMHA
KoHHYeckoi mnoBepxHocTu. KoHyc: ocHOBaHMe M BepuIMHA, oOpasyrolias M OCh; IUIOIIAIb
OOKOBOW W TOJHON TOBEPXHOCTH. YCEU€HHBIH KOHYyC: 00pa3ylollfe W BBICOTA; OCHOBAHUS U
OOKOBasI IIOBEPXHOCTb.

Cdepa m map: meHTp, paamyc, OUAMETp; IUIOIIATh IMOBEPXHOCTH cdepsl. B3ammHoe
pacrosiosxenue chepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; mIonaas chepsl.

N300pakenue Ten BpameHust Ha MIIOCKOCTH. Pa3BépTka UIMHApa U KOHYCa.

KomMOuHnauu Ten BpaiieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, ONHUCAaHHBIM OKOJIO
cdepsl; cepa, BIMcaHHAs B MHOTOTPaHHUK, UJTU TEJIO BpallleHHUS.

[Tonsatue 06 oO6béMe. OcHOBHBIE CcBOiicTBa 00BEMOB Teln. Teopema 00 00bEME
MPsIMOYTOJIBHOTO MapaieNenunena u ciaeactsus u3 He€. O0bEéM mumHApa, konyca. O0bEM mapa
Y 106 ChEephl.

[lopo6Hble Tena B mpoctpaHcTBe. COOTHOIIEHHMS MEXAY IUIOIIAIIMU MOBEPXHOCTEH,
00BEMaMHU TOI0OHBIX TEIT.

Ceuenust numauHApa (MapajjieIbHO M MEPHEHIUKYISIPHO OCH), CEeUeHus KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIee Yepe3 BEPIINHY), CEUeHHUs 1apa.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocTH U B TpocTpaHcTBe. CI0KEHUE U BBIYMTAHWE BEKTOPOB. Y MHOKEHHUE
BEeKTOpa Ha uMcio. PasnoxkeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ TPUMEHEHUEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpsmoyronpHas cucrema KoopauHAT B mpoctpaHcTtBe. KoopauHatel Bektopa. Ilpocteiimue
3aJaud B KOOpAMHATax. Yroil Mexay BekTopamu. CKalsgpHOE NpPOU3BEICHHE BEKTOPOB.
Borunicnenue yrioB MeXIy HpSIMBIMU U IHIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIN METOJ MpH
pELICHUH TeOMETPUUECKUX 3a/1a4.

IINTAHUPYEMBIE PE3YJIbTATBI.
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOEHHUS IpOrpaMMbl y4eOHOro mnpeamera «MaremaTuka»
XapaKTEePU3yOTCSL:

I'paxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TPAXKAAHCKOW MO3UIMM OOyyarollerocs Kak akTHUBHOTO U
OTBETCTBEHHOI'0 YJICHA POCCUICKOr0 OOILIEeCcTBa, MPEACTABICHUEM O MAaTEeMaTHYECKUX OCHOBaX
(YHKIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBJICHHUH, MOpOLEAYp TpakIaHCKOro oOIIecTBa
(BBIOOpPBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJICHCTBOBaTh C COLMAJbHBIMH HMHCTUTYTaMH B
COOTBETCTBUU C UX (YHKLHUSAMHU U Ha3HAUEHUEM.

IIarpunoTnyeckoe BOCIUTAHHUE:

Cc(OPMHUPOBAHHOCTHIO POCCUNHCKOM Ipa’kIaHCKOM UIEHTUYHOCTH, YBAXKEHHUS K ITPOILIIOMY U
HACTOSALIEMY POCCUNCKOW MaTEMaTUKU, IEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHUAM POCCUHCKUX
MAaT€MAaTUKOB U POCCUHCKON MAaTEMaTU4YECKOM IIKOJIBI, K UCIOJIB30BAHUIO 3TUX JOCTHKCHUHN B
JPYrux HayKax, TEXHOJIOTHUSX, Chepax IKOHOMHUKH.



JlyXOBHO-HPAaBCTBEHHOI' 0 BOCIINTAHMSA:

OCO3HAHMEM [JYXOBHBIX IICHHOCTEH pPOCCHICKOro Hapoaa; c(hOPMUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JNOCTUXKEHUM HAyKHd U JESTEIbHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIaJa B IOCTPOECHHE
YCTOMYMBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHHUe:

ACTETUYECKUM  OTHOILIEHHWEM K  MHpYy, BKIIOYas O3CTETUKY  MaTeMaTHYeCKUX
3aKOHOMEpHOCTEH, OOBEKTOB, 3ajay, pElICHUH, pacCyKJIE€HUH; BOCIPUUMYUBOCTBIO K
MaTeMaTHYECKUM aclleKTaM pa3IMYHbIX BUJOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTBIO YMEHMsI TPUMEHATh MaTeMaTHYeCKUE 3HaHUS B MHTEpecax
310pOBOro M Oe3omacHoro oOpas3a »W3HU, OTBETCTBEHHOTO OTHOLIEHHUS K CBOEMY 3/10POBbIO
(3n0poBO€ mUTaHME, COATAHCHUPOBAHHBIA PEKUM 3aHATUN M OTAbIXA, peryispHas (usnueckas
aKTUBHOCTb); (PU3MYECKOTO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIOPTUBHO-0370POBUTEIHHON
JeSITEIbHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM LEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3INYHBIM
chepaM mpodeccnoHaNTbHOM JEsITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTUKOW M €€ MPUIIOKEHUSIMU,
YMEHHEM COBEpIIATh OCO3HAHHBIN BbIOOP Oyaylieil mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHBIE IUIaHbl; TOTOBHOCTHIO M CIHOCOOHOCTHIO K MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
camM000pa30BaHUIO Ha TPOTSKEHUU BCEH )KU3HU; TOTOBHOCTBIO K AKTUBHOMY YYaCTHIO B PEIICHUN
IIPAKTUYECKUX 3a7a9 MaTEMaTUYECKON HAPaBICHHOCTH.

IKOJIOrHYeCKoe BOCIIUTAHHUE:

C(OPMHUPOBAHHOCTBIO HKOJIOTMUECKOW KYyJIbTYPHI, NMOHMMAHHEM BIMSHUSA COLMAIBHO-
SKOHOMMYECKHX IIPOLIECCOB HAa COCTOSHHUE NIPHUPOJHOM M COLMAIBHOW CpPElbl, OCO3HAHUEM
rJI00aJIBHOTO  XapakTepa  dSKOJOIMYECKHMX MpoOsieM; OpHEeHTalued Ha  NpUMEHEHHe
MaTeMaTUYeCKUX 3HAHWUN Ul pellleHus 3a1ad B 00JIaCTH OKPYXKAIOLIEH cpenibl, MIIaHUPOBAHUS
IIOCTYIIKOB ¥ OLIEHKH UX BO3MOXHBIX IOCJIEICTBUMI JJIs1 OKPY)KAIOLIEH Cpebl.

IleHHOCTH HAYYHOI'O O3HAHMSA:

C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU U OOLIECTBEHHON NMPAKTHUKH, IOHUMAHUEM MaTeMaTHYeCKOW HAyKH Kak chepbl
YeJIOBEYECKOU JEATEIIBHOCTH, dTAllOB €€ Pa3BUTUA M 3HAYUMOCTH IUIS Pa3BUTHUS LIMBUIM3ALUY;
OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKU U MaTEMaTHYECKOM KyJIbTYPOU KaK CpPEACTBOM I03HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBIIATh IIPOEKTHYIO U UCCIIENOBATENIBCKYIO AEATEIbHOCTh NHANBUAYAIBHO
U B IpyIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHble pe3yibTaThl OCBOEHUS POrpaMMBbl ydeOHOTO npenMeTa «MaremMaTuka
XapaKTepU3yIOTCSd  OBJAJEHUEM  YHUBEPCAIbHBIMH  HO3HAGAMENbHLIMU  OCliCIBUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMEUAMY,  VHUBEPCATbHBIMU — Pe2yNAmUHbIMU
oeticmeusmMu.

1) Vuusepcanvhvie nosnasamenshole Oeticmeusi, obecneuugaom Gopmuposanue 6a306bix
KOZHUMUBHBIX NPOYeccos odyuaowuxcs (0ceoenue memooos NOZHAHUA OKPYICaouje2o Mupa;
npuUMeHeHuUe J102UYeCKUX, UCCIe008amenbCKux Onepayuil, yMeHui pabomams ¢ ungopmayuei).

basoBble jornyeckue nqencrBus:



® BBIIBJIATH M XapaKTEPH30BaTh CYIIECTBCHHBIC NMPH3HAKH MAaTEeMAaTUYECKUX OOBEKTOB,
MOHATUH, OTHOIICHUHA MEXAY MOHATHUAMH; (POPMYIMPOBATH OMPEICICHHUS TOHSATHIA;
yCTaHaBIIMBATh CYLIECTBEHHBIN NMPU3HAK KiacCU(UKALMU, OCHOBaHUSA JUIst 0000IIeHUsS
U CPaBHEHMSI, KDUTEPUU IIPOBOIMMOIO aHAIN3a;

® BOCIPUHUMATH, (POPMYJIUPOBATH U IPEOOPA3OBHIBATH CY)KJEHHUS: YTBEPAUTEIbHBIE U
OTpULATENIbHbIE, €MHUYHBIE, YACTHHIE U 00II1E; YCIOBHBIE;

® BBIABJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3HM U IPOTUBOPEUUS B aKTax,
JAHHBIX, HAONIONCHHUAX M YTBEPXKACHUSIX; Mpeuiaratb KPUTCPUH JUISL BBISBICHHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUIL;

e Jle/1aTh BBIBOJIbI C MCIIOJIb30BAHMEM 3aKOHOB JIOTUKHU, AE€IYKTUBHBIX M HWHIYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUeHUH 110 aHAJIOTHH;

® IIPOBOJUTH CAMOCTOSITENILHO J0KAa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKACHUN (TIpsSMBbIe
M OT TPOTHBHOTO), BBICTPAaWBaTh APTYMEHTAIMIO, TPHUBOAWUTH TIPUMEPHl U
KOHTPHpUMEpPHI; 000CHOBHIBATh COOCTBEHHbIE CYK/IECHUS U BBIBOJIBI;

e BbIOMpaTh crocod pemnieHus yd4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BApUAHTOB
pelieHus, BpIoUpaTh HanboJiee MOAXOASIUN ¢ YIETOM CaMOCTOSITENIBHO BBIJIEIEHHBIX
KpUTEPUEB).

Ba3oBble ucciienoBare/ibCKkue 1eHCTBUSA:

® CIOJB30BaTh  BOMPOCHI  KaK  MCCIENOBATENbCKUM  MHCTPYMEHT  IO3HAHUS,
dhopmMyTupOBaTh BOMPOCH], (PUKCUPYIONINE MPOTUBOPEYHE, MPOOIEMYy, YCTaHABINBATh
HUCKOMOE U JaHHOe, (OpMHUPOBATh TUIIOTE3y, APryMEHTUPOBATH CBOIO IO3ULHIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIA OSKCIIEPUMEHT, HCCIEJOBaHUE IIO
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaThyecKoro oObeKTa, sBJIEHHS, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 0ObEKTaMH, SBJICHUSMU, MPOIIECCAMU;

® CcaMOCTOATENbHO (opMyIHpoBaTh OOOOIMICHWS W  BBIBOABI 10  PE3yJIbTaTaMm
MPOBEIEHHOTO HAOIOJCHUSI, UCCIIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTh MOJyYEHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHUH;

® [IPOTHO3UPOBATH BO3MOYKHOE PA3BUTHE MPOIIECCA, a TAKXKE BBIABUIaTh MPEINOJIOKEHHUS
0 €ro pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmeii:

® BBIABIATH JehUIUTHI WH(OPMALIMHU, JAHHBIX, HEOOXOAUMBIX JIJIsl OTBETa HA BOIIPOC U
JUIS pEIIeHUs 3a/1a4H;

e BbIOMpaTh UWHGOPMAIMIO U3 HCTOYHUKOB PA3NMYHBIX THIIOB, aHAIU3HPOBATh,
CUCTeMAaTHU3UPOBATh U HUHTEPIPETHPOBATH WH(OOPMAIUIO PA3TUYHBIX BUAOB U (POpM
MIpe/ICTaBJICHHUS;

® CTPYKTypupoBaTh HUHGOpPMAIUIO, TMPEICTaBIsATh €€ B  pPa3IUYHBIX  (QopMmax,
WUTIOCTPUPOBATH IpahuuecKu;

® OIICHUMBaTh HAJEKHOCTh HMHPOPMALUH IO CAMOCTOSITEIbHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) VHueepcanvhvle KOMMyHUKAmMuUGHbIE Oelicmeus, 00ecneuusarm coopmupo8anHocns

COYUANBHBIX HABLIKOE 00YUAOUWUXCAL.

OO0menue:

e BOCIPUHHMMATh U (POPMYIUPOBATH CY)KJICHHUS B COOTBETCTBUU C YCIOBUSMH U LEIAMHU
oOIIeHusA; SCHO, TOYHO, T'PAaMOTHO BBIpaXKaTh CBOIO TOYKY 3pPEHHMS B YCTHBIX H



IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 10 X0y pELIeHMs 3aa4l, KOMMEHTUPOBATh
IIOJTY4ECHHBIN pe3yNbTart;

B X0JIe 00CYKJICHUS 3a]aBaTh BOIIPOCHI 10 CYIECTBY 00CYKIaeMON TEMBbI, TPOOIEMBI,
pelaeMoi 3a1a4uu, BbICKa3bIBaTh UJIEH, HALIEIIEHHBIE HA IIOUCK PEIIEHUS; COTIOCTABIISTh
CBOM CYKJIEHUS C CYKICHUSMHU JPYTUX YYACTHUKOB JiManora, 0OHapyXuBaTh pa3inyue
M CXOJICTBO TO3WIMH; B KOPpPEeKTHOH (opme (opmymupoBaTh pasHOTIACHs, CBOU
BO3paKECHMUS;

MIPEJICTABIATh PE3YJIbTAaThl PELICHUsI 3a7a4u, SKCIEPUMEHTA, UCCIEA0BaHUs, IPOEKTa;
CaMOCTOSITEJIBHO BBIOMpPATh (opMaT BBICTYIUIEHHMSI C YYETOM 3ajad Ipe3eHTalUu U
0COOEHHOCTEH ayJUTOPHH.

CoTpyannuecTBo:

MOHUMATh U UCIIOJIB30BATh MPEUMYIIECTBA KOMAHTHOW U HHMBHUIYaTbHON pabOThHI pH
pemeHnn y4eOHBIX 3a/1a4; TPUHUMATh Ie]Ib COBMECTHOH JIESATEILHOCTH, TUIAHUPOBATh
OpraHM3alMI0 COBMECTHOW paboThl, pacHpenesiaTh BUAbl pabOT, JOrOBAPUBATHCS,
00CYX1aTh MPOIECC U PE3YAbTAT pabOoThI; 0000IIaTh MHEHHS HECKOIBKUX JIFOJICH;
y4acTBOBATh B TPYNIOBBIX (popmax paboThl (00CykaeHUsI, 0OMEH MHEHUN, «MO3TOBBIE
IITYPMBI» B WHBIE); BBITIOTHSITH CBOIO YaCTh paOOTHI M KOOPAUHUPOBATH CBOH JICHCTBUS
C JPYTMMH YJI€eHaMH KOMaH]Ibl; OLIEHUBAaTh KaUeCTBO CBOErO BKIJIAJIa B OOIINIA MPOITYKT
0 KpUTEPUSIM, C(HOPMYITHUPOBAHHBIM YIACTHUKAMHU B3aUMOICHCTBHSI.

3) Vuusepcanvnoie pecynamuenuie oeticmaus, obecneuusaronm Gopmuposanue CMbiClO8bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuszanms:

COCTaBIIATH IUIaH, AITOPUTM pEIICHU 3a/1a4M, BEIOUPATh cr1oco0 peuieHus ¢ yuéTom
HMMEIOIIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apr'yMEHTUPOBATh U
KOPPEKTUPOBATh BapUaHTHI PELICHUH C yu€TOM HOBOM MH(POpMAIIIH.

CaMOKOHTPOJIb:

BJIaJIeTh HAaBbIKAMM IIO3HABATEIbHOM peQIEeKCUM KaK OCO3HAHUS COBEpLIAEMbIX
JNEUCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yibTaTOB; BIJAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIA Ipoliecca M pe3ylbTaTa pPELIeHHUs MaTeMaTH4ecKOn
3aJauuy;

IPEIBUAETh TPYIHOCTH, KOTOPblE MOTYT BO3HUKHYTh IIPU PEIIEHUM 3a/1a4l, BHOCUTh
KOPPEKTHUBBI B JIETEILHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, JAHHBIX, HAWICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBATb COOTBETCTBHUE pe3yJibTaTa LEJIW U YCIOBUSAM, OOBSICHATH INPUYMHBI
JOCTHO)KEHUS] WJIM HEIOCTH)KEHUS pe3yJbTaTOB JESATEIbHOCTH, HAXOJUTh OIIMOKY,
J1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

OHepI/IpOBaTB MOHATUAMU: TOYKA, IIpAMast, IIOCKOCTb.
HpI/IMCHHTL AKCUOMBI CTCPCOMETPUHN U CICACTBUA U3 HUX MIPU PCHICHUU T'COMCTPHUICCKUX

3agad.



OnepupoBaTb NOHATUAMM: NApPAIEIbHOCTh U MEPHEHAUKYISIPHOCTh MpPSAMBIX U
IIJIOCKOCTEN.

KnaccugunupoBaTs B3aMMHOE PacIoIOKEHHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTb NOHATUSMHU: JBYTPaHHBIM Yroj, TIpaHU JABYI'PAaHHOTO Yyria, pedpo
JBYTPAHHOTO yIJIa; JUHEHHBINA yroJl ABYIPaHHOTO yIJla; TpaJdycHas Mepa ABYIPaHHOIO yIJa.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHMK, BBITYKJIBI M HEBBIMYKJIbIH MHOTOTPaHHUK,
3JIEMEHTHI MHOTOI'PaHHUKA, IPABUJIbHBIM MHOTOTPaHHHUK.

PacriozHaBaTh OCHOBHBIE BUJbl MHOTOTPAHHMKOB (MHMpaMuja; MpU3Ma, IPSIMOYrOJIbHBIN
napajuiesienumne, Kyo).

KnaccupunupoBaTh MHOTOTPaHHUKH, BBIOMpass OCHOBaHMSA JUIS  KJIAcCH(UKAUU
(BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHU; TpPAaBUJIbHbIE MHOTOIPAHHUKH; MpsIMble H
HAKJIOHHbIE TPU3MBI, TapaJlIeIICIUIIE b ).

OnepupoBaTh NOHATUAMU: CEKYIIasl INIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBACHATH MPUHLMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Ysl METO/I CIIE/I0B.

Crpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBINOJHATH (BBIHOCHBIE) MJIOCKUE
YepTeKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX GUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemats 3a1aun Ha HaxXOXKJEHNE F€OMETPUUECKUX BEJIMYMH 110 00pa3liamM Ui allrOPUTMaM,
MIPUMEHSST U3BECTHbIE AHAJIUTUYECKHE METOJIbl MPHU PEIICHWH CTAaHAAPTHBIX MaTeMaTHYEeCKUX
3a/la4 Ha BBIYMCIICHUE PACCTOSHUN MEXIy JBYMsI TOUKaMH, OT TOYKHU J0 NPAMOM, OT TOUKH JI0
IJI0CKOCTH, MEXKY CKPEIINBAIOIUMHUCS MTPSIMBIMH.

Pemats 3a1aun Ha HaXOXKJEHHE TEOMETPUUYECKUX BETMYMH 10 00pa3iiaM WUiIH aJropuTMaM,
IPUMEHSS U3BECTHBIC AHATUTHUYECKHE METOJbl MPH PEILICHUU CTAHJAPTHBIX MaTEeMaTHYECKHX
3aJjad Ha BBIYUCICHHE YIVIOB MEXJY CKPEUIMBAIOIIMMUCSA NPAMBIMU, MEXAYy MNpsAMOH u
IUIOCKOCTBIO, MEKY MJIOCKOCTSIMU, ABYTPAaHHBIX YIJIOB.

Bbruncnare 00bEMBI U MIJIOIIAN TOBEPXHOCTEW MHOTOIpaHHUKOB (IpU3Ma, MUpaMuza) ¢
IPUMEHEHHEM (OPMYJI; BBIYUCIISTE COOTHOILIEHHS MEKIY IUIOLIAIIMU TOBEPXHOCTEH, 00bEMaMu
110100HBIX MHOTOTPAHHUKOB.

OmnepupoBaTh NOHATHSMU: CHUMMETPUS B IPOCTPAHCTBE;, ILIEHTP, OChb MU IUIOCKOCTh
CUMMETPHHU; LEHTP, OChb U INIOCKOCTh CUMMETPHUH (PUTYPBI.

W3BnekaTh, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH UH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reoMEeTpUYECKUX (PUrypax, NpeJCTaBICHHYIO Ha YepTexkaxX U pUCYHKaX.

[IpumensaTh reoMerpuyeckue (akThl JUIsl PELIEHMs CTEPEOMETPUYECKHUX  3ajad,
IPEINOoJaralliX HECKOJIbKO LIaroB pELICHUs, €ClIM YCIOBUS NMPUMEHEHMs 3a/laHbl B SIBHOM
dbopwme.

[IpuMeHsATh IpOCTEHIINE MPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPHUECKUX 3aay.

[IpuBoauTh npUMEpPbl MaTEeMAaTUYECKUX 3aKOHOMEpPHOCTEH B HpUPOJE U KHU3HH,
pacrio3HaBaTh MPOSIBICHHUE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

[IpuMeHATs MOJydEeHHBIE 3HAHUS Ha NPAKTUKE: aHAJIN3MPOBATh PEAIbHBIE CUTyallUd U
IPUMEHATh  W3YYEHHBIE TIOHSATHA B  IIpOLlECCE€ IIOMCKA  PELICHWs MaTeMaTHYeCKU
c(opMyIHpPOBaHHOM MPOOIEMBbI, MOJETUPOBATh pEalbHblE CUTYyallUd Ha S3bIKE T'€OMETPHH,
HCCJIEI0BaTh NOCTPOECHHBIE MOJENN C HCIOJIb30BAHUEM TI'€OMETPUYECKHUX IOHATHH U TEOpEM,
anmapara anredpsl; perars IpakTHYeCKUe 3ajauk, CBSI3aHHbIE ¢ HAXOXKJAEHUEM IeOMETPUUYECKUX
BEJINYMH.

11 KJIACC



OmnepupoBaTh NOHATHAMHU: IUIHHIPUYECKast HOBEPXHOCTh, 00pa3yroIIne HMITHHIPUIECKON
MOBEPXHOCTH; LMJIMHJIP; KOHUYECKas MOBEPXHOCTh, 00pa3yloline KOHUYECKON MOBEPXHOCTH,
KOHYC; c(peprueckasi moBEpXHOCTb.

PacriosnaBats Tena BpamieHus (IIMHAP, KOHYC, cdepa u map).

OOBACHATH CIOCOOBI MOJTyYCHHUS TEJT BPALICHHUS.

KrnaccuduimpoBars B3auMHOE pacioyioskeHre chephl U MI0CKOCTH.

OnepupoBaTh MOHATHAMHU: HIAPOBOI CETMEHT, OCHOBAHWE CETMEHTA, BHICOTA CErMEHTA,
AapOBOM CJI0M, OCHOBAHUE IIAPOBOIO CJIOSA, BBICOTA APOBOTO CJIOS; IAPOBOM CEKTOP.

Bbrancnare 00bEMBI M TUIOINAAM MOBEPXHOCTEH TEN BpAIEHUS, TEOMETPHYECKUX Tell C
MIpUMEHEHUEM (POPMYIL.

OmnepupoBaTh MOHATHUSMH: MHOTOTPAHHUK, BIUCAHHBIA B cdepy W OIMHMCAHHBIH OKOJIO
cdepsr; chepa, BIHCaHHAS B MHOTOTPAHHHK HITH TEJIO BPAIICHUS.

BBIUMCIATE COOTHOMIEHHS MEXK/Ty TUTOIIAIIMH ITOBEPXHOCTEH U 00bEMaMH MOTOOHBIX TEIL.

N3o0paxaTs m3ydaembie (QUTYpBl OT PYKH M C TIPUMEHEHHEM IPOCTBHIX YEePTEKHBIX
WHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYpP: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeIl BpaIICHUSI.

W3BnekaTh, HHTEPIPETHPOBATH U TIPe0OPa30BHIBaTE HH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (PUTYpax, MPEACTaBICHHYIO Ha YepTekaxX U PUCYHKaX.

OmnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BoInonHATh A€WCTBUS CIOXKEHHSI BEKTOPOB, BHIYMTAHUSI BEKTOPOB M YMHOKEHHUSI BEKTOPA
Ha 4HUCJI0, OOBSICHATH, KAKUMU CBOMCTBAMM OHU 001aJaloT.

[IpumeHsTh npaBUiIo Napajuieaenuneaa.

OnepupoBaTh MOHATUSAMU: JI€KAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojl MEXKIY BEKTOpPaMH, CKaJspHOE
MIPOU3BEICHNE BEKTOPOB, KOJUTHHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxonutb cymMMy BEKTOPOB U MPOU3BEICHUE BEKTOPA Ha YHCIIO, YIOJl MEXKIY BEKTOPaMHU,
CKaJISIpHOE TPOU3BEICHIE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh IVIOCKOCTh YPaBHEHHUEM B JIEKapTOBOIl cUcTeMe KOOpIUHAT.

[IpumensaTs reomerpuueckue (akTbl Ui pEUICHUS CTEPEOMETPHUYECKHUX 3ajad,
MIPEIOIaraloIMX HECKOJbKO IIaroB PELICHUs, €ClU YCIOBUS MPUMEHEHHUS 3aJaHbl B SBHOI
dbopwme.

Pemats mpocreiiime reomeTpuueckue 3aa4i Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
MeTO/1a.

Pemarp 3amaun Ha [0Ka3aTeNbCTBO MAaTEMATHUECKHUX OTHOIICHUH W HaxOXICHHE
reOMETPUYECKUX BEIUYMH MO 00pas3liaM WM alrOpuTMaMm, IPUMEHsS M3BECTHBIE METObl MpPHU
pEIIeHUU CTaHAAPTHBIX MaTeMaTHYECKHX 3a7ay.

[IpuMeHsATH mpoOCTEHIINE MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPHUECKUX 3aad.

[IpuBoauTh mpHUMEpPbl MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B TpUPOAE U IKHU3HH,
pacrio3HaBaTh MPOSIBJICHNE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

[IpuMeHsATh TONydyeHHBbIC 3HAHUS Ha MPAKTUKE: aHAIM3HPOBATh peallbHbIE CUTYaIlMH U
OPUMEHATh  HM3y4YCHHbIE TOHATHS B  INpoOIecCe TOWUCKA PELICHUS  MaTeMaTH4YecKH
cOpMyYIMPOBAHHONW MPOOIEMBI, MOJIETUPOBATh pPEATbHbIE CHUTYyallMd Ha SI3bIKE T'€OMETPHH,
UCCIIeIOBaTh MOCTPOCHHBIE MOJIENH C MCMOJIb30BAaHHUEM T€OMETPUYECKHX MOHSATHH U TEopem,



arrapara aJIFe6pr; pemiaTh NPAKTUYCCKUEC 3a4a4U, CBA3aHHBIC C HAXOXICHUCM I'COMCTPUUCCKUX
BCJIIMYHMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoiasbubie | IlpakTuyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 BBenenne B ctepeoMeTpuio 10
9 [IpsimMbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSMBIX U TIOCKOCTEN
3 [lepnieHTUKyYIAPHOCTD MPSAMBIX U 12
IIJIOCKOCTEMN
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 O06BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM uu¢poBbIe
Ne n/n P Konrpoabubie | IIpakTuyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Tena Bpaiienus 12
OO6bEMBI TEN 5) 1
BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1
4 [ToBTOpEeHue, 0600IICHNE, 7 1
cucTeMaTu3anus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIE ITIOHSITUI CTCPCOMETPHH: TOUKA,
npsiMasi, INOCKOCTh, TPOoCcTpaHcTBo. [IpaBmia
M300paKeHUs Ha PUCYHKAX: N300paKeHUs
HJ'IOCKOCT@I:I, napajjiCJIbHBIX IPAMBIX
(0Tpe3KoB), cepeMHbI OTPE3Ka

IlonsThs: MEpECCKArOIMECH IIIIOCKOCTH,
nepeCceKarommecs npsamMas U MI1I0CKOCTb

IlousTus: MEPECCKAOIHECHA IIIIOCKOCTH,
nepeCceKarommecs npsamas U MI10CKOCTb

3HaKOMCTBO C MHOIr'orpaHHUKamMu,
I/I306pa}K€HI/IC MHOTOI'PaHHHUKOB Ha
PUCYHKAX, Ha IPOCKIUOHHBIX YEPTEKAX

HauanpHbie cBeficHUS 0 KyOe U TupamMue,
ux pa3BEPTKU U Mozenu. CeueHus
MHOTOTPaHHUKOB

HavanbsHble cBeieHus 0 Kyoe U mupamue,
ux pa3BeépTku u Mojenu. CeueHus
MHOTOTPaHHUKOB

[ToHsTHE 00 AKCHOMATHYECKOM MMOCTPOCHUHN
CTCPCOMETPUHN: AKCUOMBI CTCPCOMCTPHUU U
CICACTBUA U3 HUX




[onsiTne 06 aKCHOMAaTHYECKOM TTOCTPOCHUHT

8 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX
[TonsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHUH

9 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX
[TonsiTHE 06 aKCMOMAaTUYECKOM MTOCTPOCHUN

10 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX
B3anMHOe€ pacnosiokeHue npsiMbIX B

11 IIPOCTPAHCTBE: MEPECEKAIOIINECS,
napajuleNibHble U CKpPEIIUBaIOIINecs IpsIMble
[TapanienbHOCTh MPSAMBIX U TJIOCKOCTEN B

12 IIPOCTPAHCTBE: MapasliesIbHbIE IPSIMBIC B
IIPOCTPAHCTBE; NapaJIeIbHOCTb TPEX
HPSIMBIX
[TapannenbHOCTh NPSMBIX U TUIOCKOCTEN B

13 npoctpaHctse: [lapannensHocTs npsMol U
IUIOCKOCTH

14 VYTisl ¢ coHanpaBIeHHBIMU CTOPOHAMU

15 Yroa Mex Iy IpsMbIMU B IPOCTPAaHCTBE

16 Yroa Mex Iy IpsMbIMU B IPOCTPAaHCTBE

17 [TapannenbHOCTb MIIOCKOCTEH:
napasiesibHble II0CKOCTH

18 CpolicTBa napayuIeIbHBIX INIOCKOCTEN

19 [IpocTeiinre mpocTpaHCTBEHHBIE GUTYPHI Ha
IUTOCKOCTHU: TETpadp, KyO, napasuiesenumne

20 IlocTpoenue ceuenuit




21

[ToctpoeHue ceueHui

KonTponsHas padora no teme "[Ipsimbie u

22 IJIOCKOCTH B TIpocTpancTie. [lapamiensHocTh
HPSIMBIX U IJI0CKOcTER"

23 [lepneHUKYISIPHOCTD NPSAMOM U IVIOCKOCTH:
MEepIEeHIUKYIIIPHBIE MIPSIMbIE B IPOCTPAHCTBE

24 [IpsimMble mapaiienbHbIe U
MEPIEeHIUKYIIPHBIE K IJIOCKOCTU

o5 [IpsimMble mapaiienbHbIe U
MePIEeHIUKYIIIPHBIE K IJIOCKOCTH

26 [Ipu3Hak nepneHaAuKyISpHOCTH IPSIMOU U
IIJIOCKOCTH

97 [Ipu3Hak nepneHaAuKyIspHOCTH IPSIMOU U
IIJIOCKOCTH

28 TeopeMa o mpsMOi NEPIICHANKYIISIPHOMN
IIJIOCKOCTH

29 TeopeMa o mpsiMOi EPIEHANKYIISIPHO M
IIJIOCKOCTH

30 TeopeMa o mpsMOi NMEPIICHANKYIISIPHOMN
IIJIOCKOCTH
[lepneHIuKyIIAp U HAKJIIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 IIFIOCKOCTH, PACCTOSHUE OT
IPSIMOM JI0 IJIOCKOCTH
[lepneHIMKyIIAp U HAKJIIOHHBIE: PACCTOSIHUE

32 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT

HpHMOﬁ A0 IINIOCKOCTHU




[lepnenuKyIIsip ¥ HAKJIIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT
HPSIMOM 10 IIJIOCKOCTH
[lepnieHIuKysIp 1 HAKJIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
HPSIMOM 10 IIJIOCKOCTH

35 VYTI1bl B IPOCTPAHCTBE: YTOJd MEXIY IPSIMON
U TJIOCKOCTBIO

36 JIBYrpaHHBIN yroJi, TMHEHHBIN yroi
JBYTPAHHOTO yIiia

37 JIByrpaHHBIN yroJi, TMHEHHBIN yrom
JBYTPAHHOTIO yIJia

38 [lepneHMKYISIPHOCTD INTIOCKOCTEMN: TPU3HAK
MEPIEeHIUKYIIPHOCTH JBYX IIOCKOCTEM

39 [TeprieHAMKYASIPHOCTD MIIOCKOCTEN: MMPU3HAK
MEPIEeHIUKYIIPHOCTU JBYX IIOCKOCTEH

40 [lepneHIUKYIAPHOCTD IIIOCKOCTEN: TPU3HAK
MEPIEeHIUKYISIPHOCTU JBYX IIOCKOCTEH

41 Teopema o TpEX mepHeHANKYIApax

42 Teopema o TpEX mepHEHANKYIIPAX

43 Teopema o Tpéx mepneHAUKYIIpax
KonTtponsHas pabota no temam

44 "[leprieHIUKYASIPHOCTD IPSIMBIX U
mockocTel" U "YTibpl MEXly NPSMBIMU U
MJIOCKOCTAMU"

45 [lonaTre MHOTOTrpaHHUKA, OCHOBHBIE

QJICMCHTBI MHOT'OT'paHHUKA, BBIITYKJIBIC U




HEBBIITYKJIBIC MHOT'OT'PAaHHUKU, pa33épTKa
MHOT'OI'paHHHKa

46

[Ipu3ma: N-yronpHas npusma; rpaHu U
OCHOBAHUS IIPU3MBI; IPsIMasi ¥ HAaKJIOHHAs
pu3Mbl; OOKOBAs U TIOJTHASI IOBEPXHOCTh
IIPU3MBI

47

[Tapamrenenunen, TpsIMOYTOJIbHBIN
napajJiesIenuIe] ¥ ero CBoMcTBa

48

[Inpamuia: N-yrosibHast NMpaMuIa, TPaHA U
OCHOBaHUE NMHpPaMU/Ibl; OOKOBAs U TOJTHAs
IIOBEPXHOCTH [IUPaMU/JIbI; IIPAaBUIIbHAS U
yceu€HHas nmupaMmuaa

49

[IpaBusIbHBIE MHOTOTPAHHHUKH: TIOHSATHE
MPaBUJIBHOTO MHOTOTPAHHUKA; TPaBUIIbHAS
npu3Ma 1 npaBujibHas MUpaMHUIa;
MpaBUJIbHAS TPEYTOJIbHAS MHpaMUaa U
MIpaBUJIbHBIN TETpadIp; KyO

50

Hpe,[[CTaBJ'IeHI/IG O IMPpaBUJIBHBIX
MHOTI'OrpaHHHKaXx: OKTas’ap, J0ACKasAp U
HUKocasap.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENILHO TOYKH, IPSMOM, TIIOCKOCTH.
DneMEeHTbl CHMMETPUU B TUpaMUIaXx,
napajuieNienuneax, NpaBuIbHbIX
MHOTOTPaHHUKAX

52

Brruncnenue 31eMEHTOB MHOTOTPaHHHUKOB!
pEOpa, AUaroHau, yribl




[Tnomaas OOKOBOM MOBEPXHOCTH U TIOJHOM
IIOBCPXHOCTHU HpSIMOﬁ MMPpU3MBI, IJI0OAAb

53 . . 1
OCHOBaHHUH, TeopemMa 0 OOKOBO
MOBEPXHOCTHU TPSMOU MPHU3MBI
[Tnomans OOKOBOM MOBEPXHOCTH U
54 MOBEPXHOCTHU TPABUIIBHOM MTUPAMUIBI, 1
TeopeMa O IO OOKOBOI MOBEPXHOCTH
YCEYEHHOM MUPAMMJIBI
55 KonTponsHas pabora no teme 1
"MHOrorpaHHuKH"
56 [onsitne 06 00BEME 1
S7 O6BEM nupamMuIbl 1
58 O0BEM mupaMu B! 1
59 O06bEM TMpamMuIbI 1
60 O06BEM TMpaMuUIBI 1
61 O06BEM TTPU3MBI 1
62 O06BEM TTPU3MBI 1
63 O06BEM TPU3MBI 1
64 KonTtponbHas padoTa o teme "O0bEMBI 1
MHOTOTPaHHUKOB"
[ToBTOpEHue, 06001IeHNEe CUCTEMATHU3AIIHS
65 3HaHu#. [locTpoeHue ceueHuii B 1
MHOTOTpaHHUKE
[ToBTOpEHue, 0600IIeHNE CUCTEMATH3AIIHS
3HaHUH. BeyKclIieHHe pacCTOSHUN: MEXIY
66 JBYMsI TOYKaMH, OT TOYKH A0 IPSIMOM, OT 1

TOYKH 10 IIJIOCKOCTU, MCIKIAY
CKPCUIMBAOITUMHUCS ITPAMBIMU




67 Hrorosas KoHTpoJbHAs padoTa 1 1
[ToBTOpEHUE, 0600IICHNE CUCTEMATH3AIHS
3HaHUU. BbIYMCIIEHHE YIII0B: MEXIY
68 CKPELIMBAIOIIUMHUCS MPSIMBIMH, MEXITY 1
MPSIMOH U TUIOCKOCTBIO, IBYTPaHHBIX YIJIOB,
YTJIOB MEXY TIOCKOCTSIMH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0
11 KJIACC
KonuvecTBo yacos JJIeKTPOHHbIE
Ne ni/ni Tema ypoka Konrtpoasbnbie | IlpakTHyeckue tupposhie
Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypes:
1 Ccepa u map: LeHTp, paauyc, AuaMeTp; 1
IUIOIIA/Ib IOBEPXHOCTH CHEPBI
B3aumMHoe pacnosioxenue chepsl U
2 IUIOCKOCTH; KacaTesbHas INIOCKOCTh K 1
chepe; iomaas chepsl
3 N306paxkenue cgepsl, 1apa Ha IOCKOCTH. 1
Ceuenus mapa
[unuuapuyeckas HOBEPXHOCTD,
4 oOpasyromue HUINHAPHYECKON 1
MOBEPXHOCTHU, OCh LIMJIMHIPUYECKON
MOBEPXHOCTH
Hunuuap: ocHOBaHUS M OOKOBast
5 MIOBEPXHOCTh, 00pa3yromas U OCh; MJIOLIA]b 1

OOKOBOM U MOJHOM MOBEPXHOCTH




N306pakenne NMIMHAPA HA TUIOCKOCTH.
Pa3Béprka unnunapa. CeyeHus LUIMHIpA
(TUIO0CKOCTBIO, MapATIICIHbHON UITH
MEPIEHIUKYJIIPHON OCH LIWINHAPA)

KoHnnueckas moBepxHoCTh, 00pa3yromue
KOHMYECKOW MOBEPXHOCTH, OCh U BEPIIMHA
KOHMYECKOW IMMOBEPXHOCTH

Konyc: ocHOBaHue u BepuvHa,
oOpasyroas 1 0Ch; IIIOMAaab OOKOBOU U
MTOJTHOW MMOBEPXHOCTH

VYceuéHHbINM KOHYC: 00pa3yrolue 1 BbICOTa;
OCHOBaHHS U OOKOBast IMMOBEPXHOCTH

10

N300pakenue KoHyca Ha MIOCKOCTH.
Pa3BépTka konyca. CeueHusi KOHyca
(TJI0CKOCTHI0, MapalIeIbHON OCHOBAHUIO, U
IJI0CKOCTBIO, IPOXOSIEN Yepe3 BEPILINHY)

11

KomOunarmus Ten BpamieHus u
MHOTOTPaHHUKOB

12

MHororpaHHHK, ONMUCaHHBINA OKOJIO chepbl;
cdepa, BMcaHHasi B MHOTOTPAHHUK UJTU B
TEJIO BpallleHus

13

ITonusarue 00 00péMme. OCHOBHEIE CBOWMCTBA
00BEMOB Ten

14

O0BEM MIMHIpaA, KOHYCA

15

O06BEM mapa u miaomaas chepbl

16

[TogoGHbIE TeNna B IPOCTPAHCTBE.
CoOTHOIIEHUS MKy MIOIAIMU
MOBEPXHOCTEH, 00bEMAMHU MTOT0OHBIX T




KonTtponsHas padota no temam "Tena

17 Bpamenus" u "O0beMbl Ten"

18 BexTop Ha MI0CcKOCTH U B IPOCTPAHCTBE

19 CrnoxeHne ¥ BBIYUTaHHE BEKTOPOB

20 YMHOXeHHE BEKTOpa Ha YUCIIO
Pasnoxxenne BexTopa 1o Tpém

21 HEKOMIUTAHApHBIM BeKTopaM. [IpaBuio
napajuiesienunesaa
Pemenne 3amad, CBI3aHHBIX C

22 MIPUMEHEHHEM TPaBII JeHCTBUIA ¢
BEKTOpaMH
[IpsimoyronpHast cucteMa KOOpIuHaT B

23 npoctpaHcTse. KoopauHarel BekTopa.
[Ipocreitmue 3a1aun B KOOpAMHATAX

24 Yron mexay Bekropamu. CKasipHOE
MIPOU3BEICHNE BEKTOPOB

o5 Brruncnenue yrioB MExy NPsIMbIMU U
IJIOCKOCTSIMU

26 KoopanHaTHO-BEKTOPHBINM METOT IPU
pELICHUH TeOMETPUUECKUX 3a/1a4

97 KonTtponbHas padoTa no teme "BekTopsl u
KOOpJIMHATHI B MPOCTpaHCTBE"
[ToBTOpEeHUE, 0000IICHNE 1

)8 cucteMmarusanus 3HaHuii. OCHOBHbBIE
¢burypsl, (hakThl, TEOPEMBI Kypca
TJIAHUMETPU U

29 [ToBTOpEeHue, 0600IIeHNE U

CHCTeMaTHU3alus 3HaHUH. OcHOBHBIC




¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

[ToBTOpEHUE, 0000MIICHNE U

30 CUCTEMaTH3allis 3HaAHHWH. 3a1aun 1
IUTAHUMETPUH ¥ METOJIBI X PEIICHUS
[ToBTOpEeHue, 0600IICHNE U

31 cHCTEMAaTH3alus 3HaHUH. 3agaun 1
TUIAHUMETPUH ¥ METOJIBI X PEIICHUS
[ToBTOpEeHue, 0600IICHNE U

32 cucteMaTu3anus 3Hanui. OCHOBHBIE 1
¢burypsl, GhakThl, TEOPEMBI Kypca
CTepEOMETPUH

33 HroroBast KoHTpOJbHAS paboTa 1

34 [ToBTOpEHwUE, O606IH€HI:IG u 1
cHUCTeMaTH3allns 3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34







