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IHOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHOTO Kypca «I'eomerpusi» 6a3oBoro ypoBHs ais oOyqaroruxes 10 —11
KJIacCOB pa3paboTraHa Ha ocHOBe PDejiepanibHOro rocyAapCTBEHHOT0 00pa3oBaTeIbHOTO CTaH1apTa
cpeaHero oouiero o0pa3oBaHus, C y4ETOM COBPEMEHHBIX MUPOBBIX TPeOOBAHUH, IPEABIBISECMBIX
K MaTeMaTH4eCcKOMy OO0pa30BaHMIO, U Tpaauluil poccuiickoro obOpa3zoBaHus. Peanuzanus
IporpamMmaI O6CCHC‘II/IBaCT OBJIAICHUC KIIHOYCBBIMHU KOMIICTCHLIUAMU, COCTABJIANOIIMMH OCHOBY
JUISL CAaMOPa3BUTHS M HETIPEPHIBHOTO 00pa30BaHMUs, LIEIOCTHOCTh OOLIEKYIBTYPHOTO, TIUYHOCTHOTO
W IIO3HABATCJIBHOI'O PAa3BUTHUA JIUYHOCTHU 06y‘-IaIOH_[I/IXC$I.

HEJIU U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueGHOrO Kypca reOMeTpUH Ha ypOBHE CpeaHero olmiero oOpa3oBaHusi 00yciIOBICHA
MPAKTUYECKON 3HAYMMOCTBIO METAaIIPEIMETHBIX U MIPEAMETHBIX Pe3yIbTaTOB 00YUEeHUS F€OMETPUH
B HAIPaBJICHUH JMYHOCTHOTO PAa3BUTUSA OOydYaroImuxcs, (GopMUpoBaHUs (DYHKIHOHATEHOM
MaTEeMaTHYeCKONM TIpaMOTHOCTH, U3yY€HHUs JAPYruX Yy4eOHBIX JUCHUIUIMH. PasButue y
O6yanOHIHXC$[ IMpaBUJIbHBIX HpeI[CTaBJIeHI/Iﬁ 0 CYIIHOCTH KW HNPOUCXOXKIACHUN TI'COMCTPHUYCCKUX
abcTpakiuii, COOTHOLICHUH PEaTbHOrO0 U HJICANBHOTO, XapaKTepe OTPAKCHHUS] MATeMaTHYEeCKOM
HAayKOH SIBJICHHM M INPOLECCOB PEAJIBHOIO MHpPA, MECTE I'€OMETPUM B CHUCTEME HAYK U POJIH
MaTEMaTHYeCKOr0 MOJIEIMPOBAHUS B HAyYHOM I[IO3HAaHUU M B TPAKTUKE CIIOCOOCTBYET
(GOpPMUPOBAHHIO HAYYHOTO MHPOBO33PEHHUS Y4YAIIUXCS, a TaKXKe KadyeCTB MBIIUICHUS,
HEOOXOIUMBIX JJISl /IalITAllii B COBPEMEHHOM OOIIECTBE.

I'eomerpust sBNsieTcs OMHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CpeaHEro odmiero odopa3oBaHus,
Tak Kak oOecleynBaeT BO3MOXXHOCTh H3Y4YEHHsS KaK JTUCHUIUIMH €CTeCTBEHHO-HAYYHOU
HANpPABJIEHHOCTH, TAK U TYMAHUTAPHOM.

Jlornueckoe MbllUIeHHE, (OPMHpPYEMOE NPU H3YyYEHHH OOYYAIOUIUMHCS MOHATUHHBIX OCHOB
TeOMETPHH U MOCTPOCHHUHU LIETIOYKU JIOTHYECKUX YTBEPXKACHUHN B XO/1€ pEIIeHHUs] TeOMETPHUECKUX
3aaa4, YMCHUC BBIABUIaTb M OIIPOBEPrarb TIHUIIOTE3bl HCIOCPEACTBCHHO HWCIHOJB3YIOTCA IIpPU
pEIIeHNH 3a]]a4 eCTECTBEHHO-HAYYHOTO 1IHUKJIA, B YACTHOCTHU U3 Kypca (PU3HKH.

YMeHne OpHEeHTHpPOBATHCS B MPOCTPAHCTBE HIPAET CYIIECTBEHHYIO POJbh BO BCeX 00IacTsX
JesTeNbHOCTH uyenoBeka. OpHeHTalus YeloBeKa BO BPEMEHU U MPOCTPAHCTBE — HEOOXOAMMOE
YCIIOBHE €T0 COIMAIBHOTO OBITHS, POpMa OTpaKEHHSI OKPY)KAIOLIETO MUPA, YCIOBUE YCIIEITHOTO
MO3HAHUS u aKTUBHOTO npeoOpa3oBaHus JIeCTBUTENBHOCTH. OnepupoBaHnue
MIPOCTPAHCTBEHHBIMHU 00pa3amMu OOBEAMHSIET pa3Hble BUIbl Y4eOHON M TPYAOBOM NESATENBHOCTH,
SBIIAETCS OIHUM U3 TPO(ECcCHOHATBPHO BaXKHBIX KAauyecTB, MOITOMY aKTyallbHa 3ajada
dhopmMupoBaHus Y 00yUJarOIIMXCS MTPOCTPAHCTBEHHOTO MBIIIICHUSI KaK Pa3HOBUIHOCTH 0Opa3HOTO
MBILUIEHUS] — CYIIECTBEHHOIO KOMIIOHEHTa B MOJATOTOBKE K MPAKTUYECKOH AEATENbHOCTU IO
MHOTI'MM HAITpaBJICHUAM.

Llens ocBoeHMs TporpaMMbl yueOHOro kypca «l'eomerpusi» Ha 0a30BOM ypoBHE OOyueHHs —
o0meobpazoBareibHOe M OOMIEKYIBTYPHOE pa3BUTHE OOyJaronIuxcsi dYepe3 obOecrnedeHne
BO3MOKHOCTH TMPHOOPETEHUSI M HCHOJIb30BAHUSA CUCTEMATUYECKUX T€OMETPUYECKUX 3HAHUU U
NeNCTBUM, crien(PUUHBIX T€OMETPUN, BOZMOKHOCTH YCIIEITHOTO MPOJIOJDKEHUST 00pa3oBaHUs 110
CHEIHATLHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma 1o reomeTpun Ha 0a30BOM YpOBHE MpenHA3HAUYeHA ISl OO0yJaroIIUXCsS CpeIHEH
IIKOJIbI, HE WCIHBITHIBABIINX 3HAYUTENBHBIX 3aTPyJHEHUN Ha YypPOBHE OCHOBHOTO OOIIETO
oOpazoBanms. Takum oOpa3zom, oOywaromuecs Ha 0a30BOM YpPOBHE JODKHBI OCBOUTH OOIIHE
MAaTCMaTUUCCKHUEC YMCHUS, CBA3AHHLIC CO CHCHH(bHKOﬁ reoMCTpruu U H€O6XO,Z[I/IMBIG JI1 ) KU3HU B
coBpeMeHHOM ob1iectBe. Kpome 3Toro, oHu MMEIOT BO3MOXKHOCTh M3yYUTh T'€OMETpHUI0 Oosee
FHyGOKO, €Clin B I[aﬂbHefIHleM BO3HUKHET HCOGXO,Z[I/IMOCTB B TCOMCTPUYCCKUX 3HAHUAX B
npodeccuoHanbHOM e TeNIbHOCTH.

I[OCTI/DKGHI/IG [CJIM OCBOCHUS MPOrpaMMblL OGCCHG‘-II/IBEICTCSI PCIICHHUEM COOTBCTCTBYIOIIUX 3aa4.
[TpuopurernpiMu 3agadamMu ocBoeHusI Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11 kmaccax
ABJIAKOTCA:

o dbopMupoBaHUE MIPEICTABICHHS O TEOMETPUU KaK YaCTH MUPOBOM KYJIBTYpPHI U OCO3HaHHE €€
B3aMMOCBSI3HU C OKPYKAIOLIUM MUPOM;



o dbopMupoBaHUE MPEACTABICHUS 0 MHOTOTPAHHUKAX U TeJaX BpALIeHHs KaK O BayKHEHIIMX
MaTeMaTUYECKUX MOJIETISX, MO3BOJISIONIMX OMUCHIBATh U U3y4aTh Pa3HbIC SBJICHUS OKPYKAIOIIETO
MUDA;

o dbopMUpOBaHHE YMEHHS paACclO3HaBaTh HA 4YEPTEX,aX, MOJEISIX U B pPEATbHOM MHpE
MHOTOI'PAHHUKH U TEJa BPalICHUS;

o OBJIaJICHUE  METOJlaMH  peUIeHHs] 3aJad Ha  TOCTPOSHUS Ha  U300pa)KeHHsIX
MIPOCTPAHCTBEHHBIX (DUTYD;

o (dbopMUpOBaHHUE YMEHHS ONIEPUPOBATH OCHOBHBIMH MOHSATUSMU O MHOTOTPAaHHUKAX M TeIax
BpAILIEHUS U UX OCHOBHBIMU CBOMCTBAMMU;

o OBJIaJICHUE AQJITOPUTMAMH pEIICHUS OCHOBHBIX THIIOB 3aJa4; (OPMHUPOBAHUE YMEHUs

IIPOBOAWTE HECIIOXHBIC 1OKA3aTCIbHBIC PACCYKACHUA B XO0A€ PCHICHUA CTCPECOMETPUUCCKHUX 3a1a1
" 3aJia4 ¢ NPAKTUYCCKHUM COACPIKAHUCM,

o pa3BUTHE  HUHTEJUIEKTyaJIbHBIX M TBOPYECKHX  CIIOCOOHOCTEH  oOyuaromuxcs,
[M03HABATEJIbHOW aKTUBHOCTH, UCCIEAOBATEIIbCKUX YMEHHUM, KPUTUUHOCTH MBILIICHUS;
o dbopmupoBaHre (DYHKIIMOHAIBHOW TPaMOTHOCTH, PEJIEBAHTHOW TI'€OMETPHH: YMEHHUE

pacrno3HaBaTh MPOSBICHUS T€OMETPUUYECKUX MOHATHI, 0OBEKTOB U 3aKOHOMEPHOCTEN B peabHbIX
KU3HEHHBIX CHTYyallUAX ¥ TPH H3YyYCHUU JAPYrUX YUEOHBIX MPEIMETOB, TPOSBICHHS
3aBHCUMOCTEH W 3aKOHOMEpHOCTEeH, (opMynmupoBaTh WX Ha S3BIKE T'€OMETPHH W CO3]aBaTh
Tr€OMETPUUYECKHUE MOJIEIH, MPUMEHSATh OCBOCHHBIM T'€OMETPHUUECKHUN ammapar [JJs pelieHus
MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4, HHTEPIPETHPOBATH M OIICHUBATH ITOJYYCHHBIC PE3YIbTATHI.
OTnu4uTeIbHOM OCOOEHHOCTBIO HPOTPaMMBbl SIBJIIETCSl BKJIIOUYEHHE B KypC CTEpPEOMETPUU B
Hayvaje ero M3ydeHHs 3ajay, peliaeMblX Ha YpOBHE MHTYHTHBHOTO TO3HAHHS, U ONPEACIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HaJ HHUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U
MIPOCTPAHCTBEHHOTO  MBINUICHUS, CTHUMYJUPYET TPOTEKaHWE WHTYHTHBHBIX IPOIECCOB,
MOTHUBHUPYET K JalbHEHIIEMY H3yYEHUIO ITpeIMeTa.

[Tpenmourenue oTAAETCS HATISTHO-KOHCTPYKTUBHOMY METOAY OOYUEHHs, TO €CTh TEOPETHUECKHUE
3HaHUS UMEIOT B CBOEM OCHOBE UYBCTBEHHOCTh MPEIMETHO-IPAKTUYECKON AeATeNbHOCTH.
Pa3BuTne MpocTpaHCTBEHHBIX MPEICTABICHUHA Y YIaIUXCs B Kypce CTEPEOMETPUHN TTPOBOIUTCS 32
CuéT peleHHs 3aJad Ha CO3/laHUe MPOCTPAHCTBEHHBIX 00pa3oB M 3a/lad Ha OINEpUpOBaHUE
MIPOCTPAHCTBEHHbIMU OOpazamu. CoznaHue oOpas3a MPOBOJUTCS C OMOPOW Ha HArIsAHOCTh, a
oIrepupoBaHue 00pPa30M — B YCIOBHSX OTBJICUEHUS OT HAIJIATHOCTH, MBICIEHHOTO U3MEHEHHSI ero
MCXOJ/IHOTO COJICPKAHMUS.

OcHoBHBIE cojiepKaTenabHble JTMHUU Kypca «['eometpun» B 10—-11 kmaccax: «MHOTOrpaHHUKWY,
«[IpsiMple W TUTOCKOCTH B TpocTpaHCTBe», «Tema BpameHus», «BeKTOpB M KOOPIMHATHI B
npoctpaHcTBe». DopMupoBaHHE JIOTHYECKMX YMEHUH pachpenensercsi He TOJBKO II0
COJIEp>KaTENIbHBIM JIMHUSAM, HO U TI0 ToJ]JaM 00y4YeHHs Ha YpOBHE CpEIHEro o011ero oopa3oBaHusl.
Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE IMPEIMETHBIM pe3ylbTaTaM OCBOCHMs paboueit
MPOTPaMMBI, PacIpeeIEHHBIM TI0 ToJaM OOY4YEeHHS, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI
OBJIaJICHUE TEOMETPUUYECKHMMH MOHATUSMH M HABBIKAMU OCYILECTBIISIOCH IOCIEIOBATENBHO H
MOCTYIMAaTEeNbHO, C COOJIOJICHHEM NPUHIMIIA TPEEeMCTBEHHOCTH, YTOOBI HOBBIE 3HAHHS
BKJIIOYAJIUCh B OOILYI0O CHCTEMY I'€OMETPHUUECKUX IMPEACTaBICHUN O0Yy4aroluXcs, paciupss H
yrayO:sis e€, 00pa3ysi MPOYHbIE MHOKECTBEHHBIE CBSI3H.

Ha u3yuenne reomerpun orBoautcs 2 yaca B Heaento B 10 kiacce u 1 yac B Hepento B 11 kiacce,
BCETO 3a JBa rojia o0y4enus - 102 yueOHbIX daca.

COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMmble U MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHSTHS CTEPEOMETPHH. Touka, MpsiMas, MIOCKOCTh, MPOCTPaHCTBO. [loHsTHe 00
AKCMOMAaTUYECKOM MMOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.
B3aumHoe pacrnosokeHue MpsIMBIX B TPOCTPAHCTBE: IEpeCceKarolluecs, MNapajulebHble |
CKpeuuBaromuecs npsmsle. IlapajnenbHOCT NPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE:
napajulefibHble TMpsSMble B MPOCTPAHCTBE;, MapalieIbHOCTh TPEX MPSAMBIX; MapaljIeIbHOCTb



NpsIMOM M IUIOCKOCTH. YTJIBI C COHAIPaBICHHBIMM CTOPOHAMH; YTOJ MEXIy HpSIMbIMH B
npoctpaHcTBe.  llapajuienbHOCTP  IJIOCKOCTEW: — MapajulelibHble  IUIOCKOCTH;  CBOMCTBA
napajuieJIbHbIX MIocKocTel. [Ipocrelimme mpocTpaHCTBEHHBIC (PUTYPHI HA IIOCKOCTH: TETPadp,
KyO, mapajieNenue]; IoCTPOSHUE CEUSHUH.

[lepneHUKYISAPHOCTh OPSIMOM M IIJIOCKOCTH: NEPHEHAMKYJSAPHBIE IpPSIMbIE B MPOCTPAHCTBE,
NpsAMbIE NapaJUICIbHbIE W NEPHEHIUKYISIPHBIE K IUIOCKOCTH, NMPU3HAK MEPHEHIUKYISIPHOCTH
MPSAIMOM U INTIOCKOCTH, TEOPEMA O MPSIMOU NEPIEHINKYIAPHON IIIOCKOCTH. YTJIbl B IPOCTPAHCTBE:
YIOJ MEXAY IPSIMOM M IIJIOCKOCTBIO; JBYIPAHHBIN YroJl, JIMHEMHBIA yroja JIBYI'PAaHHOIO YIJIA.
[lepneHuKynsip U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPAMOU 110
IUIOCKOCTH, TPOEKIHS (QUTyphl Ha IJIOCKOCTh. [leprneHAuKyIsIpHOCTh IUIOCKOCTEH: HpU3HAK
MEePIEHIUKYISIPHOCTH ABYX IIOCKOCTE. Teopema o Tpéx neprneHauKymisapax.

MHoOrorpaHHUKHU

[loHsiTHE MHOrOrpaHHUKa, OCHOBHBIE 3JIEMEHTBl MHOIOIPDAHHHMKA, BBINYKJIbIE U HEBBIITYKJIbIE
MHOTOTPAaHHUKH; pa3BEPTKa MHOrorpaHHuka. I[Ipu3ma: N-yrojpHas npu3Ma; rpaHd U OCHOBAHUSA
OpU3MBI, TMpsMas W HaKJIOHHAs NpPU3MbI; OOKOBas M TOJHAs TOBEPXHOCTh IPU3MBI.
[Tapamtenenunen, nNpsMOYIrOJbHBIM HapajUlesIeNMIe] U ero coWcrsa. [Iupammpma: N-yronpHas
nupaMua, TpaHH M OCHOBAaHHME MUPaMHAbl; OOKOBas W TOJHAS MOBEPXHOCTh MMUPAMMU/IBI;
NpaBuUjibHAsE W yceu€HHas TMUpaMuia. OJIEMEHThl TpU3Mbl HW mnupamunbl. [IpaBuiibHBIE
MHOT'OTPaHHUKU: TOHSATHE IPAaBUIBHOIO MHOTOTpaHHUKA; IMpaBUJIbHAs MpU3Ma U MpPaBUIbHAs
MUpaMHJIa; PaBUIIbHAS TPEYTOJIbHAS TUpaMUIa U MPaBWIBHBIN TeTpadap; Ky0. [IpencraBneHue o
MPaBUJIbHBIX MHOTOTPAaHHUKAX: OKTa3p, J0AeKadAp U ukocarap. CeueHus Npu3Mbl U MUPAMHUJIBIL.

CummeTpusi B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUYKH, MPSIMOM, MIOCKOCTH. DJIEMEHTHI
CUMMETPHUU B NTUpaMUax, Mapauiejaenuneaax, NpaBUibHbIX MHOTOTpAaHHUKAX.

Boluucienne 251€eMEHTOB MHOTOTPAaHHHMKOB: p&Opa, nuaroHand, yriael. [lnomans OoxoBoit
MOBEPXHOCTHU U TIOJIHOM MOBEPXHOCTH MPSMOM MPU3MBI, IIOIIAh> OCHOBAHHI, TeopeMa 0 OOKOBOIA
MOBEPXHOCTU MNpsMOM mpusMmbl. [lnomaas OOKOBOI MOBEPXHOCTH U MOBEPXHOCTH MPAaBUIBLHOU
MUPaMHJIBI, TEOpPEMa O oA yced€HHoN nupamubl. [lonarue 06 o0péme. OOBEM MUpamMubI,
MPU3MBI.

[Tono6ubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIOMIASIMU MMOBEPXHOCTEH, 00bEMaMu
MOA0OHBIX TeJ.

11 KJIACC

Tena Bpauenus

[Hunuaapuyeckass  MOBEPXHOCTb,  OOpa3yrolue  LUIUHAPUYECKOW  TOBEPXHOCTH,  OCh
HWIMHIPUYECKON MmoBepxHOCTU. L{ManHAp: ocHOBaHMSA M OOKOBas MOBEPXHOCTH, OOpa3yromas u
0Ch; TUTOIIAh OOKOBOW 1 TTOJTHOW TTOBEPXHOCTH.

Konundeckas moBepxXHOCTh, 00pa3yrolue KOHMYECKOH MOBEPXHOCTH, OCh U BEPITNHA KOHUYECKOU
noBepxHocTu. KoHyc: ocHOBaHWE W BepInHa, 00pa3yromas U OCh; IJIOMAIs OOKOBOM M TOJHOM
MOBEPXHOCTHU. Y CEU€HHBIN KOHYC: 00pa3yrolIre U BHICOTA; OCHOBAHUS U OOKOBasi MOBEPXHOCTb.
Chepa w map: UeHTp, paauyc, IUaMeTp; IUIOMAAh TIOBEPXHOCTH cdepbl. BiammHoe
pacnosnoxeHue cepsl U MIOCKOCTH; KacaTelbHas IUIOCKOCTh K cdepe; MmiIoianb chepsl.
N3o0pakeHue Ten BpalieHus Ha TI0CKoCcTH. Pa3BépTka numuHIpa v KOHYycCa.

KoMOuHamu Ten BpalieHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OMUCAHHBIA OKOIO c(epsr;
cq)epa, BIIMCaHHAas B MHOT'OT'PaHHUK, UJIN TCJIO BpalllCHUA.

[Tonsatue 06 o6bvéme. OcHOBHBIE CBOMCTBa 00bEMOB Tenl. Teopema 00 00bEME MPSIMOYTOIBHOTO
napauienenunena u cieactsus u3 He€. OO0bEM 1mumamHApa, KoHyca. OO0BEM mapa U TUIOMIAIdb
cepsl.

[Tono6ubie Tena B mpoctpaHcTBe. COOTHOIIEHUS MEXIY IUIOMIAJIIMU MOBEPXHOCTEH, 00BEMaMu
MOAOOHBIX TEJI.

Ceuenust nuMHApa (MapajjielIbHO U MEPHEeHIUKYISIPHO OCH), CEUYEeHHs KOHyca (TMapasieiabHoe
OCHOBAHMIO U MPOXO/sIlee Yepe3 BEPIINHY), CEUCHUS 11apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha miiockoct u B mpocTpaHcTBe. CllOKEHHE W BBIYMTAHUE BEKTOPOB. YMHOXEHHUE
BEKTOpa Ha u4ucio. Pa3noxkeHue BekTopa MmO TpEM HEKOMIUIaHApHbIM BekTopam. IIpaBuio
napajijiejacnuicaa. Pemenue 3aaa4, CBA3aHHBIX C NIPUMCHCHUCM IIPABUJTL I[GﬁCTBHfI C BCKTOpPaMH.



[IpsmoyronbHas cucrema KoopauHaT B mpocTpaHcTBe. Koopaunatel BekTopa. Ilpocreiimiue
3a/layd B KOOpAMHAaTaX. YToa MexAy Bekropamu. CKalsipHOE IMPOU3BEICHUE BEKTOPOB.
Boruncnenue yriioB Mexay OpsMbIMEH U IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIM METOHA MpHU
pEIIeHUU TEOMETPUUYECKUX 3a/1a4.

IINTAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATbHI

JIMuHOCTHBIE  pe3yabTaThl OCBOGHHMS MPOrpaMMbl  ydeOHOro mpeamera «MaremaTuka»
XapaKTEepU3yIOTCS:

I'pazknanckoe BocniMTaHHe:

Cc(OPMHPOBAHHOCTHIO TPAXKAAHCKOW MO3UIIUN O0YYAIONIErocsi KaK aKTUBHOTO M OTBETCTBEHHOTO
YjeHa  pOCCUHCKOro  oOmecTBa,  NPEACTABICHHMEM O  MaTeMaTHYeCKUX  OCHOBax
(YHKIMOHMPOBAHUSL PA3JIMYHBIX CTPYKTYp, SBJICHUH, NpPOIEAyp TPaKTAaHCKOrO o0OmiecTBa
(BBIOOpBI, OMPOCHI M IIP.), YMEHUEM B3aUMOJEHCTBOBATh C COLMUAIBHBIMU MHCTUTYTaMU B
COOTBETCTBHUH C MX QYHKIHUAMHU M Ha3HAYCHUEM.

IIaTpuoTnyeckoe BoCIUTAHHKE:

C(OPMHPOBAHHOCTHIO POCCHUHCKOW TPAXKTAHCKOM HMIESHTHYHOCTH, YBAKECHHS K NPOIUIOMY H
HACTOALLEMY POCCUMCKONW MaTeMaTHKHU, IEHHOCTHBIM OTHOILIEHHEM K JOCTHUKEHHSIM POCCHUMCKUX
MaTeMaTHUKOB M POCCHUICKON MaTeMaTHMYeCKOW HIKOJbI, K MCIIOJIb30BAaHUIO 3TUX JOCTH)KEHUH B
AIPYTUX HayKax, TEXHOJIOTHUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOI0 BOCIIMTAHUS:

OCO3HAaHHMEM JIyXOBHBIX IICHHOCTEH pPOCCHHCKOTo Hapoja; cHhOpMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHMsI, ITHUYECKOTO IOBEIEHMS, CBA3AHHOIO C IMPAKTUYECKUM INPUMEHEHHEM JOCTHXKEHHU
HayKM U JESITENbHOCTHbIO YYEHOIO; OCO3HAHHWEM JIMYHOTO BKJIAJa B MOCTPOEHHE YCTOWYHBOTO
Oymy1iero.

JcTeTHYecKoe BOCIIUTaHue:

ACTETUYECKUM OTHOLIEHMEM K MHUPY, BKJIIOUas ICTETHKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEM,
O00BEKTOB, 3a/lad, PELIEHUH, pacCyKIEeHUH; BOCIPUUMUYHUBOCTHIO K MAaTEMaTHYECKUM acHeKTaM
Pa3IUYHBIX BUOB UCKYCCTBA.

Pu3znyecKoe BOCIUTAHHE:

C(OPMHUPOBAHHOCTBIO YMEHHS NPUMEHATh MaTeMaTHUYECKUEe 3HAHUS B MHTEpecax 3J0pOBOIO U
Oe3omacHOro oOpas3a >KU3HHM, OTBETCTBEHHOI'O OTHOIIEHMS K CBOEMY 3J0pOBBIO (370pOBOE
NUTaHue, cOAIAaHCUPOBAHHBIM PEXKUM 3aHATHH U OTIbIXa, PEryjsipHas (pu3ndeckas akKTUBHOCTbD);
(U3MYECKOTO COBEPILIEHCTBOBAHUS, PU 3aHATUSAX CIIOPTUBHO-03/10POBUTEIBHOMN AESITETbHOCTHIO.
TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM LEHHOCTU TPYIOJIIOOUS; UHTEPECOM K Pa3IMYHBIM cdepam
npoeCCUOHATLHON JIEATETbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKOW M €€ MPUIIOKEHUSIMHU, YMEHUEM
COBEpIIIAaTh OCO3HAHHBIN BBHIOOP OyayIIel mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC JKMU3HEHHBIE
IUTaHBl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHUYECKOMY O0pa30BaHHUIO M CaMOOOpPa30BaHMIO
Ha MPOTSKEHUM BCEH >KU3HU; TOTOBHOCTHIO K AKTHBHOMY YYaCTHIO B PELIEHUU MPAKTHUECKUX
3aJ1a4 MaTeMaTU4EeCKON HAaIPaBJIEHHOCTH.

JKO0JIOrHYEeCKOe BOCIIUTAHHE:

C(OPMHUPOBAHHOCTBIO ~ JKOJOTMYECKOW  KYyJIbTYypbhl, TOHUMAaHHWEM  BIUSHHUS  COLIMAIBHO-
SKOHOMMYECKUX TPOLIECCOB HA COCTOSHUE TPUPOIHOW M COLHUAIBHON Cpeibl, OCO3HaHHEM
r100abHOTO  XapakTepa  AKOJOTHYECKHMX  NpoOjeM;  OpHeHTalued Ha  IPUMEHEHHE
MaTeMaTHYECKUX 3HAHMH JAJIS PElIeHUs 3a7ad B O0JIACTH OKPYXKAIOLIEH cpenbl, MIaHUPOBaHMS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUMN AJI1 OKPYKAIOIIEH CPEIbI.

IleHHOCTH HAYYHOI0 O3HAHUS:

Cc(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKl M OOILIECTBEHHOW IpAaKTHKHM, ITOHMMAaHUEM MaTeMaTU4ecKOM Hayku Kak cgepsl
YeJI0BEYECKON AESTEIbHOCTH, 3TANOB €€ pa3BUTHUS U 3HAYMMOCTU AJI Pa3BUTHUS LMBWIN3ALNY;
OBJIA/ICHUEM SI3IKOM MaT€MaTHKH M MaTeMaTU4eCKON KyJbTYypOH KaK CpeACTBOM IO3HAHUS MUPA;



TOTOBHOCTBIO OCYILIECTBIIATH IIPOEKTHYIO U MCCIIEI0BATENbCKYIO ACATENBHOCTh MHAUBUIYAIBHO U
B IpYIIIIE.

METANIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble pe3yIbTaThl OCBOSHHS MpOrpamMmbl ydeOHOro mpenMera «MaTemaTuka
XapaKTepU3YIOTCS  OBJIAJICHHEM  YHHBEPCAIBHBIMU  HO3ZHAGAMENbHBIMU  OelCmEUsiMU,
VHUBEPCANbHbLIMU — KOMMYHUKAMUBHBIMU — OClICBUAMY, — VHUBEPCANbHLIMU — PecyNAMUGHbIMU
oelicmseusmu.

1) Vuusepcanvuvie noznasamenvuwvle Oeticmeusi, obecneyusarom @Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCO8 00YyUarowmuxcs (0C80eHUue Memooo8 NO3HAHUS OKPYlcaoujeco mupa,
npuMeHeHue 102UYeCKUX, UCCIe008ameNbCKUX Onepayull, yMmeHut pabomams ¢ ungopmayuel).
Ba3oBble Jjornyeckue aeicTBHA:

o BBISIBJISITH W XapaKTEPHU30BATh CYIICCTBCHHBIC TNPU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHATUH, OTHOIICHHH MEXIy TOHATUSAMH;, (DOpMyIHpOBaTh  ONpEICICHHS  IMOHSTUH;
YCTaHABIIMBATh CYIICCTBCHHBIN TMPH3HAK KIACCU(UKAIIMKA, OCHOBAHHS Ui OOOOIICHUS W
CpaBHEHHMSI, KPUTEPHH IPOBOMMOTO aHAJIH3a,

o BOCIIPHHUMATh, (OPMYJIHPOBATH M NpPeoOpa3OBHIBATH CYXKACHUS: YTBEpAHTEIbHBIE U
OTpHULaTENbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE; YCIOBHBIE,
o BBISBIIATh MAaT€MaTHMUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M W HPOTHBOpEUMs B (akTax,

JAHHBIX, HAONIONEHMSX W  YTBEPXKACHUAX; MpeniaraTb KpUTEpUU S BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

o JleJIaTh BBIBOJBI C MCIIOJB30BAaHUEM 3aKOHOB JIOTMKM, IEAYKTHUBHBIX M HWHIYKTHUBHBIX
YMO3aKJIIOUCHHUM, YMO3aKIIFOUEHH 110 aHAJIOTUH;
o MIPOBOJIUTH CAMOCTOSTEIBLHO JOKA3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUH (IIPSMBIE U OT

MIPOTUBHOT'0), BBICTPAWBATh ApPryMEHTAlUIO, MPUBOAMTH TPUMEPHI U  KOHTPIPHUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY>KICHUS U BBIBOJIBI;

o BbIOMpaTh crIoco0 pelieHus y4eOHo 3a1aun (CpaBHUBATh HECKOJIBKO BapUAaHTOB PEIIECHUS,
BbIOMpaTh HanOoJIee MOAXOAIINN C YYETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbCKue 1eHCTBHA:

o MCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEOBATEIbCKUNA MHCTPYMEHT NO3HaHUS; (HOPMYIHUPOBATH
BONIPOCHL, (PUKCHPYIOIIME IPOTUBOpEUHE, MpoOJIeMy, YCTaHABIMBAaTh HCKOMOE M JIaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMI0, MHEHHE;

o IPOBOAMTH  CAMOCTOSATENbHO  CIUIAHMPOBAHHBIM  AKCIIEPUMEHT, HCCIEJOBaHHE IO
YCTAQHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro OOBEeKTa, SBJIEHHUS, IPOLECcCa, BBIIBICHHIO
3aBUCHUMOCTEN MeXIy 00beKTaMu, SIBJICHUSIMH, ITPOLIECCaAMU;

. CaMOCTOSITENIbHO (hOpMyIUpoBaTh 0O0OOIIEHUS W BBIBOABI IO PE3ylbTaTaM IMPOBEAEHHOTO
HAOJIOCHNUS, UCCIIEOBAHUS, OLIEHUBATh JOCTOBEPHOCTh MOJIYYEHHBIX PE3yJbTaTOB, BHIBOJAOB U
00001IICHMIT;

. IIPOrHO3MPOBaTh BO3MOXKHOE PAa3BUTHE IPOIECCA, a TAK)KE BBIIBUIaTh MPEIIOJIO0KEHUSI O
€ro pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ undgopmanmeii:

o BBIABIIATH JePUUINTH UH(GOpPMAIMK, JAaHHBIX, HEOOXOMUMBIX JJISi OTBETA HA BONPOC U JUIS
peLIeHus 3a1a4H;
o BbIOMpaTh HMHQOpPMAIMIO M3  HCTOYHUKOB  Pa3IMUHBIX  THUIOB, AaHAJW3UPOBATh,

CUCTEeMaTHU3UpOBaTh W HMHTEPHPETUPOBATH HMHPOPMAIMIO pa3IMYHBIX BUAOB U (opMm
MpEACTaBICHUS;

. CTPYKTYpHUPOBaTh WH(POPMAIIHIO, TPEICTABIATE €€ B pa3INYHBIX (hopMax, WILTIOCTPUPOBATH
rpauvecKu;

° OLICHUBATh HAA&KHOCTh HMH(POpPMAIMM MO  CAMOCTOSTENBHO  CHPOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) Vuueepcanvhvie KOMMYHUKaAMUGHble Oelicmsus, 00ecneqyusaom CchopmuposanHocms
COYUANBHBIX HABLIKO8 00YUAIOUUXCAL.
O01menmne:



o BOCIIPUHUMATh U (POPMYJIHPOBATH CYKJIEHUS B COOTBETCTBHHM C YCIOBUSMU U LEISAMU
OOIIeHMS; SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3pPEHHUS B YCTHBIX U MHCHMEHHBIX
TEKCTax, 1aBaTh MOSCHEHUS M0 X0y PEIICHU 3a/1a4l, KOMMEHTUPOBATh NOJyYEHHBIN Pe3ysIbTarT;
o B XOJ€ OOCYXJCHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXITAeMON TEMbI, MPOOIEMBI,
pelaeMoil 3a/1auu, BBICKA3hIBATh HJICH, HAIICJICHHBIC HA TMOWCK PEIICHUS;, COMOCTABISITH CBOU
CYXJCHUS C CYXICHHUSIMH APYTrUX YYaCTHHUKOB JMAaora, oOHapyXMBaTh Pa3jIMyhe U CXOICTBO
MO3UIUH; B KOPPEKTHOM (hopme (HOpMYITHpPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

o MPEJICTaBIATh PE3YNbTaThl PEIICHUs 3aJauyM, HKCIEPUMEHTa, HCCIECIOBAHMsS, IPOEKTa;
CaMOCTOSITENILHO BbIOUpaTh (pOpMAT BBICTYILICHUS ¢ YYETOM 3a/a4 NMPE3EHTAUU U 0COOEHHOCTEN
ayTUTOPHUH.

CoTpyaHunyecTno:

o MOHMMATh M WCIOJb30BaTh MPEHMYIIECTBA KOMAHIHON W WHIUBUAYATBHOW pabOTHI MpU
pemieHny y4eOHBIX 3a7ad; MNPUHUMATH 1E€h COBMECTHOM JIEATENhbHOCTH, IUIAHUPOBATH
OpraHM3alMI0 COBMECTHOW pabOThl, pacmpenensTh BUIbI pabOT, JOTOBapUBATHCA, OOCYXKIATh
MIPOIIECC M PE3YJIbTAT pabOTHI; 0000IaTh MHEHHUST HECKOJIBKHX JIFOJICH;

o y4acTBOBaTh B TIpYyHHoOBBIX ¢GopMax paboThl (0OCyXkaeHUs, OOMEH MHEHUN, «MO3TOBBIC
HITYPMb» W HMHBIC); BBINOJHATH CBOK YacTh pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBUS C
JIPYTUMH 4YICHAMH KOMAaH[bI, OIICHHBATh KAa4eCTBO CBOCTO BKJIaJa B OOMIMIA MPOAYKT IO
KpUTepUsiM, cHOpMyINPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pezynamuenvle Oelicmeus, 0becneuusaiom Gopmuposanue CMbiCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.

Camoopranuzanmusi:

o COCTaBIIATh IUIaH, AITOPUTM PEIICHUS 3a/1a4H, BHIOMPATh CIIOCO0 pelieHus ¢ yauéTomM
HUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTUPOBATh U KOPPEKTUPOBATH
BapHaHThI PELUICHUH ¢ yu€TOM HOBOI MH(OpMAIIIH.

CaMOKOHTPOJIb:

o BJIQJICTh HABBIKAMH TIO3HABATEIHLHOW peIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUH U
MBICITUTEIIBHBIX MTPOIIECCOB, UX PE3YJILTATOB; BIIAJETh CIIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJIS
mpolecca v pe3ylibTaTa pelieHusl MaTeMaTHYecKo 3a/1auH;

o MPEBUETh TPYIAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh TIPH PEIICHWH 3a/Ja4d, BHOCHUTH
KOPPEKTHUBBI B JCSITENLHOCTh Ha OCHOBE HOBBIX OOCTOATENLCTB, JAHHBIX, HAMJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYTHOCTEH;

o OIICHUBATh COOTBETCTBUE PE3YNbTaTa IENIM U YCIOBUAM, OOBSICHATH MPUYUHBI TOCTHXKEHUS
WIM HEAOCTHXKEHUS PEe3yNbTaTOB  JEATENbHOCTH, HAaXOAWTh OHIMOKY, JaBaTh OIICHKY
PUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

OnepupoBaTh NOHATUSMH: TOUKA, MPsMasi, IIIOCKOCTb.

[TpuMeHSITh aKCHOMBI CTEPEOMETPHH U CIIEICTBUS M3 HUX MPH PEIICHUN T€OMETPHUECKUX 3a]1ad.
OnepupoBaTh NOHATUSAMHU: NIAPATUIETBHOCTD U MEPIEHUKYISIPHOCTD MPSAMBIX U TUIOCKOCTEH.
KnaccudumupoBats B3anMHOE PacHoIOXKEHHUE TPSMBIX H INIOCKOCTEH B MMPOCTPAHCTBE.
OnepupoBaTh MOHATUSAMH: JIBYTPAHHBIA yroj, TpaHd ABYTPAHHOTO Yria, pedpo IBYIpaHHOTO
yria; JIMHEWHBIM yroJl ABYTPaHHOIo yIiia; rpaJycHasi Mepa IByIpaHHOTO yrJja.

OnepupoBaTh NOHATUSAMH: MHOTOTPAaHHHK, BBITYKJIBIH U HEBBIYKJIBI MHOTOTPaHHHUK, 3JIEMEHTBI
MHOTOTpaHHUKA, MPAaBUIILHBIA MHOTOTPaHHHUK.

Pacnio3HaBaTh OCHOBHBIE BHIBl MHOTOTPAaHHUKOB (MHMpaMuia; TpH3Ma, MPSMOYTOJIbHBIN
napajuiesienumne, Kyo).

KnaccugunupoBaTb MHOTOrpaHHHMKH, BBIOMpasi OCHOBAaHUS Ul KIacCU(UKAIMK (BBITYKIIBIE H
HEBBIMYKJIbIE MHOTOIPAHHUKHU; IPaBWJIbHBIE MHOTOTPAaHHUKH; TMPSMblE W HAKJIOHHBIE TNPU3MBI,
napajuIeenuIeabl ).

OnepupoBath MOHATHAMH: CEKyIIasl MIIOCKOCTh, CEYeHHE MHOTOI'PAaHHUKOB.

OOBACHATH MPUHITUIIBI TIOCTPOCHUS CEYCHUH, HCIIONB3YsI METO CIIE/IOB.



CTpouTh CeYeHNs MHOTOTPAHHUKOB METOJIOM CIJI€IOB, BHIOJHATH (BHIHOCHBIE) IUIOCKHE YEPTEKH
U3 PUCYHKOB IPOCTHIX 00BEMHBIX (PUTYpP: BUJI CBEPXY, COOKY, CHU3Y.

Pematp 3amaun Ha HaXOXKACHHE TEOMETPHUUYCCKMX BEIMYMH IO 0OpasliaM MM aIrOpHUTMaM,
NPUMEHSST W3BECTHBIE AHAJUTHYECKHE METOJbI MPHU PEUICHUH CTaHIAPTHBIX MaTeMaTHUECKUX
3a7a4 Ha BBIYMCICHHUE PACCTOSIHUN MEXAY ABYMsI TOUYKaMH, OT TOYKU IO MPSIMOH, OT TOYKH JI0
IUIOCKOCTH, MEXK/y CKPEIINBAIOIIMMUCS TPSMBIMU.

Pematp 3amaun Ha HaxXxOXXAEHHE TEOMETPHUUECKMX BEIMYHMH IO oOpaslaM MM alrOpUTMaM,
NPUMEHSST W3BECTHBIE AHAJUTHYECKHE METOJbI MPHU PEUICHUH CTaHIAPTHBIX MaTeMaTHYECKUX
3a7a4 Ha BBIYUCICHUE YIJIOB MEXIY CKPCIIMBAIONIMMUCS MNPSIMBIMH, MEXAYy MpAMOU H
IUIOCKOCTBIO, MY IJIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Beruncnsate 00bEMBI M IUTOLIAAM TOBEPXHOCTEH MHOTOTPAHHHUKOB (TpH3Ma, NHpaMuaa) C
IpUMEHEHHEM (OPMYIT; BBIYUCISATh COOTHOIICHUS MEX/y TUIOIIAASIMU OBEPXHOCTEH, 00bEMamMu
MOJJOOHBIX MHOTOTPaHHUKOB.

OnepupoBarh MOHATHAMHU: CUMMETPHS B HPOCTPAHCTBE; LEHTP, OCh U IUIOCKOCTH CUMMETPHH;
LEHTP, OCh U TIOCKOCTh CHMMETPUU (PUTYPHL.

W3BnekaTth, mpeoOpa3oBbIBATh M HHTEPHIPETUPOBATH HHGOPMAIMIO O MPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (PUTypax, IPEACTABICHHYIO Ha YePTEXKax U PUCYHKAX.

[TpumeHsTh TEOMETpHUECKUE (HAKTHI IS PEIICHHS CTEPEOMETPUIECKUX 3a/1a4, MPEIIOoIararInx
HECKOJIBKO II1ar0B PEIICHHsI, €CIH yCIOBHS IPUMEHEHHS 3a1aHbI B SIBHOH (hopMme.

[TpuMeHsTH TpOCTEUIINE MPOTPaMMHBIE CPEICTBA U ANEKTPOHHO-KOMMYHUKAITMOHHBIE CHCTEMBI
IIPU PEILICHUU CTEPEOMETPHUCCKHX 3a/1au.

[TpuBOANTH TIpUMEPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B NMPHPOJIE W KHU3HH, PACIIO3HABATH
NPOSIBJICHHE 3aKOHOB T€OMETPHH B MICKYCCTBE.

[TpuMeHsATH MOTydYeHHBIC 3HAHUS Ha MPAKTHKE: aHAJTH3UPOBATh pealbHbIC CUTYallud U IPUMEHSThH
U3yuyeHHbIE TMOHATUS B TIpollecce IIOMCKAa pelIeHUs MaTeMaTHYecKu CcHOopMyIMpOBaHHON
poOIIEMBI, MOJICTUPOBATh PEANBHBIE CUTYallUU Ha SI3bIKE T€OMETPHH, UCCIIEA0BATh TOCTPOCHHBIE
MOJIEJIN C HCIIOJIb30BAaHUEM T'€OMETPUUYECKHX MOHATHHA M TeopeM, ammapaTa aireOpbl; pemarhb
MPAaKTUYECKHE 331a9H, CBSI3aHHBIC C HAXOXK/ICHNEM T€OMETPHUECKUX BEITHUYMH.

11 KJIACC

OnepupoBaTh TOHATHAMHU: LWIMHAPUYECKAs TOBEPXHOCTh, OOpa3yloomue IMIHHIPHIECKON
MOBEPXHOCTHU; IMIUHJP; KOHUYECKass IMOBEPXHOCTb, OOpa3ylolMe KOHMYECKOW MOBEPXHOCTH,
KOHYC; c(hepruueckasi IOBEPXHOCTb.

Pacnio3HaBath Tena BpameHus (LMIMHAP, KOHYC, cdepa u map).

OOBACHATH CITOCOOBI MOTyYEHUS TEJ BpalllEHUSI.

KnaccuguupoBarb B3auMHOE pacnookeHne cepsl U MIOCKOCTH.

OmnepupoBaTh NOHATHSAMHU: IIIAPOBOIM CEIrMEHT, OCHOBAaHHE CETMEHTA, BHICOTA CETMEHTA; MApOBOU
CJIOH, OCHOBaHHKE IIAPOBOTO CJIOS], BHICOTA LIIAPOBOIO CJIOS; IIAPOBOM CEKTOP.

Bbrauciate 00bEMBI W IIIOMIANM TOBEPXHOCTEW TEN BpAIICHUS, TC€OMETPHUYECKUX Tl C
pUMEHEHHEM (OpPMYIL.

OmnepupoBaTh TOHSATHSIMH: MHOTOTPaHHHK, BIHCAaHHBIA B cepy M OIMHMCAHHBIA OKOJIO CQepsr;
cdepa, BIMCaHHAs B MHOTOI'PAaHHUK WJIH TEJIO BPAILIEHHS.

BBIUUCIIATE COOTHOMIEHHSI MEXKTY TUTOIMIAJSIME ITOBEPXHOCTEH U 00bEMaMH MOTOOHBIX TE.
N300paxkaTh u3ydaemble (QUIYpHl OT PYKM U C TPUMEHEHHEM MPOCTBIX UYEPTEKHBIX
WHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIC) IIIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY,
cOOKY, CHU3Y; CTPOUTB CEUCHMS TEJI BPALLICHHUS.

W3BnekaTh, WHTEPIPETUPOBaTh U MNpeoOpa3oBbIBaTh HHGOPMAIMIO O MPOCTPAHCTBEHHBIX
reoOMEeTPHUECKUX (PUTypax, MPEICTABICHHYIO Ha YePTEKaxX U PUCYHKaX.

OmnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbInonHATE AEHCTBUS CIOXKEHHS BEKTOPOB, BBIYMTAHMS BEKTOPOB M YMHOXEHHs BEKTOpa Ha
YUCIIO, O0BICHATEH, KAKUMH CBOMCTBAMHU OHH 00JIaJaIOT.

[TpuMeHATH NpaBUIIO NapaIesenunea.



OnepupoBaTh MOHATUSAMU: JI€KapPTOBBl KOOPAMHATHI B NPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YroJl MEXKIY BEKTOpPaMH, CKAJIIPHOE MPOU3BEICHUE
BEKTOPOB, KOJJTMHEAPHbIE U KOMITJIAHAPHBIE BEKTOPHI.

HaxomuTs cyMMy BEKTOpPOB M IIPOM3BEIEHUE BEKTOpa Ha YMCIO, YrOJl MEXAY BEKTOpamH,
CKaJIIpPHOE MPOU3BEIEHHUE, PACKIIA(bIBATh BEKTOP 10 IBYM HEKOJIJIMHEAPHBIM BEKTOPaM.

3azaBatTh IUIOCKOCTh YPABHEHUEM B IEKaPTOBOM CHCTEME KOOpUHAT.

ITpumeHnsaTh reomMeTprueckue (HakThl A PELICHUs CTEPEOMETPUUECKUX 3aay, IPEANoararonux
HECKOJIKO II1aroB PEIICHHs, €CIIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

Pemate npocreiimne reoMmeTpudyeckue 3aaui Ha IPUMEHEHNE BEKTOPHO-KOOPIMHATHOTO METO/Ia.
Pemarp 3a1aun Ha 10Ka3aT€IbCTBO MaTEMAaTUUECKUX OTHOIIEHUN U HAX0XKJIEHUE T€OMETPUUYECKUX
BEIMYMH 10 00pa3uaM WM aIroOpuTMaM, IMPUMEHSSI M3BECTHbIE METOAbI IPU  PEIICHUH
CTaHJIapPTHBIX MaTEMaTHYECKUX 3ajau.

[TpuMeHsTH IpOCTEHIINE MPOrpaMMHBIE CPEACTBA U IJIEKTPOHHO-KOMMYHUKAIMOHHBIE CUCTEMBbI
IIPU PELICHUN CTEPEOMETPUUECKUX 3a]1a4.

[IpuBoAUTH IpUMEPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE M KHU3HH, PaclO3HaBaTh
IIPOSIBJIEHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[TpuMeHATH MOTydYeHHbIE 3HAaHUS Ha MPAKTHKE: aHAJIU3UPOBATh pealibHble CUTYyallud U IPUMEHSTh
U3Y4YECHHbIE IMIOHSATHS B IIPOLIECCE IIOMCKA pelIeHHUs MaTeMaTHU4ecKu CQPOpMYyIUPOBAHHOM
po0JIeMbl, MOJICTUPOBATh PEAIbHbIE CUTYallMU Ha SI3bIKE T€OMETPHUHM, UCCIIE0BATh IOCTPOCHHBIE
MOJIETIM C MCHOJIb30BAaHUEM IE€OMETPUUECKUX IMOHATUN M TEOpeM, ammapara aiareOpbl; peuarb
IIPAKTUYECKHE 3a]]auH, CBA3aHHbIE C HAXOX/IEHUEM I€OMETPHUUECKUX BETHYHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosun4vecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NPOrpaMmblI Bcero Kontpoabusie — Ipakririeckue o0pa3oBaTe/bHbIe
padoTshI padoThbI pecypenI

1 BBenenue B ctepeoMeTpuio 10
5 [Ipsimble ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1

[TapaniensHOCTh MPSMBIX U IIOCKOCTEN
3 HepneHamfynﬁpHOCTL MPSIMBIX | 12

IJIOCKOCTEH
4 Vsl MeXAy NPSAMBIMU U IJIOCKOCTSIMHU 10 1
) MHoOrorpaHHuku 11 1
6 O0BbEMBI MHOTOTPaHHUKOB 1
7 [ToBTOpEHME: ceueHus, pacCTOSHUS U YTJIbI 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KIIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne /i P Konrpoabnsie Ilpakruyeckue (witcpp )

NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE

padoThI padoTshI
pecypchl

Tena BpameHus 12

OO0BEMBI TEN 5) 1

BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpenue, 06001ICHNE, 7 1

cUCTEMaTH3aIlHs 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne Tema ypoka KoJsmn4yecTBo 4acoB Hara DJIeKTPOHHbIE
n/n Bcero | KoHTpoJsibHBIE | H3Y4YEeHHS uudposbie
padoThI o0pa3oBaTte/ibHbIC
pecypcsbl
1 IIpenmer crepeomerpun. OCHOBHBIE TOHATHS U 1
akcuombl ctepeomerpuu. [loBropenue Temsl «Metoa
KOOpJMHAT»
2 [TonsTus: mepecekaronuecs MIOCKOCTH, 1
TepeceKaromecs npsmas 1 miocKocTh
3 [ToHsTHA: Eepecekaromuecs MIOCKOCTH, 1
nepeceKaromecs npsmas 1 miocKocTh
4 3HAaKOMCTBO C MHOTOTPaHHUKAMH, H300pakeHNe 1
MHOTOTPaHHUKOB Ha PUCYHKAX, Ha MMPOEKIIMOHHBIX
yepTexax
5 HavaneHbie cBeneHus o Kyoe U nmupamujie, ux 1
pa3BépTKu U Mojenu. CeyeHns MHOTOIPaHHUKOB
6 HavaneHbie cBeeHus 0 KyOe U mupamujie, ux 1
pa3BépTKU U Mojenu. CedeHns MHOTOIPaHHUKOB
7 [TonsTHe 06 aKCHOMAaTUYECKOM TOCTPOSHUHU 1
CTEpEOMETPHUU: aKCUOMBI CTEPEOMETPHUH U CIIEICTBUS
U3 HUX
8 [TonsiTre 06 akCMOMaTUYECKOM OCTPOEHUU 1
CTEPEOMETPUU: aKCUOMBI CTEPEOMETPHUU U CIEACTBHUS
W3 HUX
9 [TonsiTre 06 akCMOMaTUYECKOM ITOCTPOEHUU 1
CTEPEOMETPUU: aKCUOMBI CTEPEOMETPHUU U CIIEACTBUSA
W3 HUX
10 [TonaTne 06 aKCHOMAaTHYECKOM MTOCTPOSHUH 1
CTEepEOMETPHUU: aKCUOMBI CTEPEOMETPHUH U CIIEICTBUS
U3 HUX
11 B3anMHOe pacnonokeHne npsMbIX B IPOCTPAHCTBE:! 1




[IEPECEKAIOIIMECS, TAPaJUICIIbHBIE U CKPELIMBAIOILHAEC
IIpsIMBIE

12 [TapannensHOCTh IPSIMBIX U TUIOCKOCTEH B 1
MPOCTPAHCTBE: NapaljiesIbHbIC MPSMBIC B
IIPOCTPAHCTBE; NapaJIJIEIbHOCTh TPEX MPSMBIX

13 [TapayenbHOCTB IPSIMBIX U IJIOCKOCTEH B 1
npoctpancte: [lapannenbHocTh NpsMON U IIIOCKOCTH

14 VYTIUIBI C COHANPABIEHHBIMU CTOPOHAMU 1

15 Yros Mexay npsSMbIMU B IPOCTPAHCTBE 1

16 Yrois Mexay IpsIMBIMU B IPOCTPAHCTBE 1

17 [TapannenbHOCTb MIOCKOCTEN: NapasieabHbIe 1
IJIOCKOCTH

18 CBoiicTBa MapauIeIbHBIX TIOCKOCTEH 1

19 [Ipocreiimme mpocTpaHCTBEHHbBIE PUTYPHI HA 1
TUIOCKOCTH: TETPadp, KyO, mapajuienenune

20 ITocTpoeHue ceueHuii 1

21 ITocTpoenne ceueHmit 1

22 KontponbHas padota mo teme "[IpsiMbie U TIIIOCKOCTH B 1
npoctpancTe. [lapamienbHOCTh MPSIMBIX U
IJI0CKOCTEN"

23 [lepnieHIUKYISIPHOCTH MPSAMOM U MIOCKOCTH: 1
NEPIIEeHAUKYJISIPHBIE NIPSIMbIE B IPOCTPAHCTBE

24 [Ipsimble napasuienbHbIe U NEPIEHINKYIISPHBIE K 1
TUTIOCKOCTH

25 [Ipsimble napasuienbHbIe U NEPIEHINKYIISPHBIE K 1
TUTIOCKOCTH

26 ITpu3HaK neprneHaAUKyYISIPHOCTH NPSIMON M IIIOCKOCTH 1

27 [Ipu3HaK nepneHANKYJIIPHOCTH IPSIMOM M INTIOCKOCTH 1

28 Teopema o npsAMOi NepIEHANKYIIPHON TNIOCKOCTH 1

29 Teopema o mpsiMOi IEPIICHIUKYIISIPHOM MIIOCKOCTH 1

30 Teopema o IpsIMO¥ TePIICHANKYIIPHON TUIOCKOCTH 1

31 [leprieHAUKYIISAp U HAKIOHHBIE: PACCTOSIHUE OT TOUKH 1
710 TUTOCKOCTH, PACCTOSTHUE OT MPSIMOH JIO TIIOCKOCTH

32 [leprieHAMKYIISp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH 1




10 IINIOCKOCTH, paCCTOAHHUC OT HpHMOﬁ J0 IINTOCKOCTH

33 [leprieHIUKYISIp M HAKIOHHBIC: PACCTOSHUE OT TOYKH 1
110 TUNIOCKOCTH, PACCTOSHUE OT MPSIMOM J10 MJIOCKOCTU

34 [lepnieHUKYISp U HAKIOHHBIE: PACCTOSHUE OT TOUYKHU 1
110 TUNIOCKOCTH, PACCTOSHUE OT NMPSIMOM 10 MIIOCKOCTH

35 VYIIIBl B IPOCTPAHCTBE: YIOJl MEXAY IIPSAMON U 1
IJIOCKOCTBIO

36 JIByrpaHHbII yroJ, JUHEHHBIN yroJl IBYTpaHHOIO yria 1

37 JIByrpaHHbIN yroJi, TMHEHHBIN YroJl IBYTPaAaHHOTO yIiia 1

38 [lepnieHIUKYISIPHOCTD MIOCKOCTEH: TPU3HAK 1
NEPIIEHAUKYIISIPHOCTH JIBYX IJIOCKOCTEH

39 [lepnieHIUKYISIPHOCTD MIOCKOCTEHN: IPU3HAK 1
NEPIIEHAUKYISIPHOCTH JIBYX IJIOCKOCTEH

40 [lepneHIUKYISIPHOCTD MIOCKOCTEH: TPU3HAK 1
NEPIIEHAUKYIISIPHOCTH JIBYX IJIOCKOCTEH

41 Teopema o TpEx nmepneHAUKYIsIpax 1

42 Teopema o TpEX meprneHANKYIApax 1

43 Teopema o TpExX mepneHAUKYIsIpax 1

44 KonTponbHas padoTa no temam 1
"[lepneHIUKYISIPHOCTD NMPSAMBIX U INIOCKOCTEN" U
"YTrIbl MEXAY OPSIMBIMU M TNIOCKOCTSAMHU"

45 [ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE JJIEMEHTHI 1
MHOTOI'PaHHHKA, BBIITYKJIbIE U HEBBITYKJIIbIE
MHOTOTPaHHHKH; pa3BEPTKa MHOTOTPaHHHUKA

46 IIpu3ma: N-yroyibHas Mpu3Ma; TpaH!d U OCHOBAHMUS 1
MIPU3MBI; TIpSIMast 1 HAKJIOHHASI TPU3MBI; OOKOBast U
MI0JTHASI TOBEPXHOCTh MPU3MBbI

47 [Tapannenenunen, NpsMOYTOJIbHBIN TapAJIIEIECIUIE] U 1
€ro CBOMCTBA

48 [Inpamua: N-yroapHas nupaMuia, TpaHA U OCHOBaHUE 1
MUpaMU/Ibl; O0OKOBAs U MOJIHAS TTOBEPXHOCTh
MTUPaMUJIBI; PABIIIbHAS U yCEUEHHAS MUPaMUIA

49 IIpaBusIbHBIE MHOTOTPAHHUKU: TIOHATHE PABUIHHOTO 1

MHOTr'OrpaHHUKa, IMpaBHUJIbHAA IIpHU3Ma U IIpaBUJIbHAA




nUpaMuJia; IpaBUIbHAS TPEYTOJIbHAS MHPaMUIa U
MPABUIIBHBIN TETPadAP; KyO

50 [Ipencrarnenue o MpaBUILHBIX MHOTOTPAaHHUKAX: 1
OKTa’3p, TOJEKAIP U UKOCAIP.

51 CumMmeTpuHs B IPOCTPAHCTBE: CUMMETPHUS 1
OTHOCHUTEIIEHO TOYKH, MPSIMOH, MIOCKOCTH. DIEMEHTHI
CUMMETpUU B TUpaMUaX, Napajuiesenumnenax,

MIPABWJIBHBIX MHOTOTPAaHHUKAX

52 Brruucienue 31eMeHTOB MHOTOTPaHHUKOB: pé0pa, 1
JIMAarOHAJIN, YTIIbI

53 [Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM 1
IIOBEPXHOCTHU MPSIMOM IIPU3MBI, ILIOIIA/1b OCHOBAaHUMN,
TeopeMa 0 OOKOBOW MOBEPXHOCTU MPSIMOI MPU3MBI

o4 [Inomanb 60KOBOM MOBEPXHOCTH U IOBEPXHOCTH 1
MPaBWJIbHOM MUpaMUbI, TEOpPEMa O IO OOKOBOU
MOBEPXHOCTH YCECUEHHOW THPAMHUIBI

55 KonTponbHas pabora no teme "MHororpanHHuku" 1

56 ITonsitue 06 06béMe 1

o7 O6BEM nupaMuIbl 1

58 O6BEM TUpaMUIbI 1

59 O0BEM nupamMuIs! 1

60 O6BEM TUpaMuIbI 1

61 OO0BEM PU3MBI 1

62 O0BEM pU3MBI 1

63 O06BEM npu3MBbI 1

64 KonTpomnbras padota mo teme "OO0bEMBI 1
MHOIOTPaHHHUKOB"

65 [ToBTOpeHmEe, 0000IIEHNE CUCTEMATH3AITNS 3HAHHM. 1
ITocTpoeHne ceueHnii B MHOTOTpaHHHKE

66 [ToBTOpEeHME, 0000IIEHNE CHCTEMAaTH3AIHS 3HAHH. 1
Brruncnenme pacCTOSHUN: MEXAY IBYMSI TOUKaMHU, OT
TOYKH J0 TPSMOU, OT TOYKH 0 TUIOCKOCTH, MEXTY
CKPEIIMBAIOIINMUCS TIPSIMBIMU

67 Hrorosast koHTpobHAs paboTa 1




68 [ToBTOpEeHME, 0000IIIEHNE CUCTEMATH3AIUS 3HAHHM. 1
Boruucienue yrioB: Mexay CKpEIIMBaIOIIUMUCS
MPSAAMBIMH, MEXTY IPSIMOU U INTIOCKOCTBIO, IBYTPAHHBIX
YIJI0B, YIJI0B MEXAY IUIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5
11 KJIACC
Ne Tema ypoka KoJsmyecTBo 4yacoB Hara DJIeKTPOHHbIE
n/n Bcero | Kourpoabubie | IlpakTuuyeckmue | H3y4yeHus | unudposbie
padoThI padoThI o0pa3oBaTte/ibHbIE
pecypchl
1 Cdepa u map: HeHTp, paanyc, AMaMeTp; IIoIma b 1
MTOBEPXHOCTHU Chepbl
2 B3aumMHuoe pacnonoxxenue cepbl U TIIOCKOCTH; 1
KacaTrenbHasl IIIOCKOCTh K cepe; mIomasb chepbl
3 N3o0paxenue chepsl, mrapa Ha MIOCKOCTH. 1
Ceuenus mapa
4 Hunuuapudeckas TOBEPXHOCTh, 00pasyrolre 1
HUITMHIPUYECKON MOBEPXHOCTH, OCh
HAJTUHIPUYECKON MOBEPXHOCTH
5 [unuuap: ocHOBaHUS M OOKOBasi TOBEPXHOCTh, 1
oOpa3yroias U 0Ch; TJIOMIAs> OOKOBOU U MOTHOU
MMOBEPXHOCTHU
6 N3o0paxkenue muinHapa Ha TUIOCKOCTH. Pa3BépTKa 1
nunHapa. CeueHus MIMHIPA (TUIOCKOCTHIO,
napajuieTbHON WIN MEePIEHIUKYISIPHOU OCH
[WIAH]IPA)
7 Konnueckas moBepXHOCTh, 00pasyromire 1
KOHHMYECKOU MOBEPXHOCTH, OCh U BEPIIMHA
KOHUYECKOW MOBEPXHOCTH
8 Konyc: ocHOBaHuMe 1 BepinHa, 00pa3yromas U oCh; 1
Ionaib OOKOBOW M MOJTHON MOBEPXHOCTH
9 Yceu€HHbIN KOHYC: 00pa3yoIIe 1 BBICOTA; 1




OCHOBaHMS U OOKOBas ITOBECPXHOCTH

10 N3o00paxeHne KoHyca Ha I0CKOCTH. Pa3BépTka 1
koHyca. CeueHus KOHyca (IJIOCKOCTHIO,
napajieIbHOW OCHOBAHMIO, U TFIOCKOCTBIO,
MIPOXOJISIICH Yepe3 BEpIINHY)
11 KomOuHawst Ten BpaieHust 1 MHOTOTPAaHHUKOB 1
12 MHororpaHHuK, OMCaHHBIM 0KOJI0 ceprl; chepa, 1
BIIMCaHHAsl B MHOTOI'PAaHHUK WJIM B TEJIO BPAIICHUS
13 [Tonstue 06 06béMe. OCHOBHBIE CBOHCTBA 00BEMOB 1
Te

14 O06BEM UIMHIIpa, KOHYyCa 1

15 O6bEM m1apa ¥ miomaab cepsl 1

16 [TonoOuebIe Tena B npoctpanctBe. COOTHOIICHUS 1
MEX1y TUIOIIAIMU TIOBEPXHOCTEH, 00bEMaMu
MOAOOHBIX TEJ

17 KontponbHas padota nmo temam "Tena BpamieHus" u 1
"O6bembl Ten"

18 BekTop Ha MJI0CKOCTH M B IPOCTPAHCTBE 1

19 Crno’xeHue ¥ BBIYMTaHNE BEKTOPOB 1

20 YMHOK€EHUE BEKTOpa Ha YNCIIO0 1

21 Pasnosxenne BekTopa 1o TpéM HEKOMILIAHAPHBIM 1
BekTopam. [TpaBuio napanienenunena

22 Pemrenue 3anay, cBA3aHHBIX C TPUMEHEHUEM 1
IIpaBUJI IEVCTBUM C BEKTOpaMH

23 [IpsimoyronbHas cucreMa KOOpAUHAT B 1
npoctpanctBe. Koopaunatel BekTopa. [Ipocreiimme
3aJ1a4¥ B KOOpJIMHATAX

24 VYron mexay Bekropamu. CKansipHOe pou3BeACHNE 1
BEKTOPOB

25 Brrauciienue yrioB Mexy IpSIMBIMA U 1
TJIOCKOCTSIMU

26 KoopanHaTHO-BEKTOPHBII METOJI IPU PELIEHUN 1
reOMEeTPHUECKUX 3a]a4

27 KonTponbnas pabora no Teme "Bektopsl u 1




KOOPJIMHATHI B MPOCTPaHCTBE"

28

[ToBTOpEeHME, 0000IIEHNE U CHCTEMAaTH3aIUs
3HaHui. OCHOBHbBIE (PUTYPBI, PAKTHI, TEOPEMBI
Kypca INIAHUMETPUU

29

[ToBTOpEeHue, 0000IICHNE U CHCTEMAaTH3ALIUS
3HaHuil. OCHOBHBIE (QUTYPHI, (HAKThI, TEOPEMBI
Kypca IUIaHUMETPUH

30

[ToBTOpEeHME, 0000IIEHNE U CHCTEMAaTH3aITUs
3HAHWU. 3a/1a4M MJIAHUMETPUN B METOJIbI UX
peleHust

31

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIIHS
3HaHUH. 3aa4M TNIAHUMETPUU U METOBI UX
penieHus

32

[ToBTOpenue, 0000IIEHNE 1 CUCTEMATH3ALIHS
3HaHui. OCHOBHBIE (PUTYPBI, PAKThI, TEOPEMBI
Kypca CTEpEOMETPUHU

33

HToroast KOHTpOJIbHAS paboTa

34

IToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIIHS
3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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