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INOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpus» 6a30BOro ypoBHS AJisi 00YHAIOLIHXCS
11 xmaccoB paspaborana Ha ocHoBe dexepadbHOTO TrocyJapcTBEHHOTO 00pa30BaTEIbHOTO
CTaHAapTa CpPeJHero oOmero oOpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TPeOOBaHHMH,
IPEIbABISEMBIX K MaTEMaTHUECKOMY OOpa30BaHUIO, U TPaJULMIl pOCCUICKOrO0 0Opa30BaHUS.
Peanmu3anus  mporpamMMbel  00eCHeUMBAET — OBJIAJCHHE  KJIIOYEBHIMH  KOMIETECHIMSIMH,
COCTaBJISIFOIIMUA OCHOBY JUIS CaMOpa3BUTHS M HENPEPHIBHOTO 00pa3oBaHMUs, LEIOCTHOCTD
OOIEKYIBTYPHOT O, TMYHOCTHOT'O M ITO3HABATEIBHOTO PAa3BUTHSI TUYHOCTH OOYUYArOIIUXCSI.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

BaxHocTh yueOHOro Kypca IeOMETpUM Ha YpPOBHE CpEAHEro oouero oOpa3oBaHUS
00yCJIOBJIEHa NPAKTUYECKOM 3HAYMMOCTBIO METANPEAMETHBIX W IPEIMETHBIX PE3YJIHTaTOB
00y4YeHHsI TEOMETPUH B HANPABICHUU JIMYHOCTHOTO Pa3BUTHs 00ydarommxcs, (OpMUPOBAHHS
(YHKLIMOHAJIBHON MaTeMaTH4ecKOH TI'PaMOTHOCTH, H3yU€HHs IPYTHX Y4eOHbBIX IUCLUIUIMH.
Pa3zButne y oOydaroumuxcsi HpaBUJIBHBIX IPEICTABICHUH O CYIIHOCTH U IPOUCXOKICHUU
TeOMETPUYECKUX aOCTpaKUMi, COOTHOIIECHHH PEAbHOTO U HJCATbHOI0, XapaKTepe OTPasKEHHS
MaTE€MaTU4YeCKONW HAayKOM SIBJIICHUN W IIPOLECCOB PEATBHOIO MHUPA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJIM MaTeMaTU4YECKOr0 MOJEIMPOBAaHUS B HAyYHOM IIO3HAHMM M B IIPAKTHKE
crocoOCTByeT (OPMHUPOBAHUIO HAYyYHOIO MHPOBO33PEHUS YYAIIMXCsS, a TaKXKe KadyecTB
MBILICHHS], HEOOXOAUMBIX JUIS aAaNTallii B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisiercs OAHUM U3 0a30BbIX IPEJAMETOB HA YPOBHE CPEIHEro OOILEero
o0pa3oBaHus, TaKk Kak oOecleYrBaeT BO3MOYKHOCTb M3Y4YEHHs KaK JUCLHUIUIMH €CTECTBEHHO-
HAy4YHOU HaIIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe wmbinieHue, GopMHpyeMOe MPU U3YYCHUH OOYHAIOMIMMUCS MOHSITHITHBIX
OCHOB T€OMETPUM M TMOCTPOCHUM IETOYKH JIOTMUECKUX YTBEPKJIECHUH B XOJ€ PpELICHUS
FEOMETPUYECKHUX 3aJla4, YMEHHE BBIABUIaTh M OIPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
WCIIOJIB3YIOTCS TPU PEIICHHWU 3aJad €CTECTBEHHO-HAYYHOI'O ILMKJIA, B YaCTHOCTH M3 Kypca
bu3uku.

YMeHue opueHTUpPOBaThCs B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00IaCTSIX
NesITeIbHOCTH YenoBeka. OpUeHTalus yelloBeKa BO BpEMEHU M MIPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBHE €0 COLMAIBHOTO OBITHS, (hopMa OTpaKEHUs OKPY KAIOLIET0 MUPA, YCIOBHE YCHEIIHOTO
MO3HAHUS u aKTUBHOTO npeoOpa3oBaHus JIeCTBUTEIILHOCTH. OnepupoBanue
IIPOCTPAHCTBEHHBIMH 00pa3aMu OOBEAUHSET pa3Hble BUJIbI YUEOHON U TPYJIOBOM JEATEIbHOCTH,
ABISICTCA OAHMM M3 TPOPECCHOHATBHO BaXHBIX KauyecTB, IMOATOMY aKTyalbHa 3ajaya
(dopMHpOBaHUs Y 00yHaIOLINXCS TPOCTPAHCTBEHHOT'O MBIIIJICHHUS KaK Pa3HOBHIHOCTH 00pa3HOro
MBIIUIEHUS] — CYIIECTBEHHOI'O KOMIIOHEHTa B MOJTOTOBKE K MPAKTUYECKOW NEATEIbHOCTH IO
MHOTUM HampaBlIeHUSIM.

Llens ocBOeHMsI MporpaMMbl yueOHOro Kypca «l'eomeTpus» Ha 6a30BOM YpOBHE 00ydeHUS
— o0meoOpazoBaTebHOE M OOIIEKYJIBTYPHOE pPa3BUTHE OOydYaroIuxcs udepe3 obecreueHue
BO3MOXXHOCTH NPUOOPETEHUS U HCIOJIb30BAHUS CUCTEMATHUYECKUX T'€OMETPUUYECKUX 3HAHUU U
JeicTBUi, cienn(pUUHBIX TEOMETPUN, BOBMOKHOCTH YCIIEHITHOTO MPOI0JDKEHUST 00pa30oBaHUs 1O
CIEUAIBHOCTSIM, HE CBA3aHHBIM C IIPUKJIAJHBIM HCIIOIb30BaHUEM I€OMETPHH.

[Tporpamma o reomeTpur Ha 6a30BOM ypOBHE IpeTHa3HaueHa JJIs 00yJaromuxcs cpeiHeit
IIKOJIbI, HE MWCIBITHIBABIINX 3HAUMUTENbHBIX 3aTPy/JHEHUH Ha YypOBHE OCHOBHOIO OOLIETo



obpazoBanus. Takum oOpazom, oOydarommecs: Ha 0a30BOM ypOBHE JODKHBI OCBOUTH OOIIHE
MaTeMaTHYECKUEe YMEHHUs, CBSI3aHHbIE CO CIeUn(UKON TeOMETPUN U HEOOXOAUMBIE IS KU3HU B
COBpeMEHHOM obmecTBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh U3YyUUTh T€OMETpUI0 Ooiee
riyOOKOo, €ciii B JajbHEHIIeM BO3HUKHET HEOO0XOAMMOCTh B T€OMETPHUUYECKUX 3HAaHUSAX B
npodeCcCHOHATIBLHOM 1eATEbHOCTH.

JlocTikeHue el OCBOCHUS MPOrpaMMBbl 00€CIICUNBACTCS PEIICHHEM COOTBETCTBYIOLIMX
3anad. [IpuopureTHpIMU 3a1adamMu OcBoeHUS Kypca «['eomeTpun» Ha 6a30BoM ypoBHE B 10—11
KJ1accax sIBJISIFOTCSL:

e (opMupoBaHME INPEACTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOH KyJIbTyphl M

0CO3HaHME €€ B3aMMOCBS3H C OKPYKAIOIIUM MUPOM;

e (opMupoBaHHME TPEACTABICHUS O MHOTOTPAaHHUKAX M TellaX BpPALICHUS Kak o
BOKHEHIINX MAaTEMAaTUYECKUX MOJENSX, MO3BOJSAIOIIUX OMMUCHIBATh M U3y4aTh pa3Hble
SIBJICHUS OKPY>KaIOLIETO0 MUPA;

e (opMupoBaHHE YMEHHs paCIO3HABaTh Ha 4YepTEXax, MOJENSAX M B PEATbHOM MHpE
MHOTOTPAaHHHUKH U TeJa BpaIlleHHS;

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha H300paKeHHIX
IIPOCTPAHCTBEHHBIX (pUTyD;

e (opMupoBaHHE YMEHHUS ONEPUPOBATb OCHOBHBIMH IOHSTUSAMH O MHOTOTPAHHUKAX U
TeJIaX BpaIlleHHs U UX OCHOBHBIMH CBOMCTBaMU;

e OBJIQJICHUE AJNTOPUTMAMU PELICHUS OCHOBHBIX TUIOB 3ajay; (OPMHUPOBAHUE YMEHUs
NPOBOJIUTH  HECIIOKHBIC  JIOKA3aTeNbHBIE  pAcCy)KICHHS B  XOJA€  peIICHUs
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJICPKAHUEM;

® Da3BUTHE MHTEJJIEKTYQJIbHbIX W  TBOPYECKMX CcHOcoOHOcTell — oOywaromuxcs,
[I03HABATEIbHOM aKTUBHOCTH, UCCIIE0BATENBCKUX YMEHUH, KPUTHUYHOCTH MBIIUICHUS;

e (opMupoBaHHe (PYHKIMOHAIBHOM TPaMOTHOCTH, PEJCBAaHTHOM T€OMETPUU: YMEHHE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEN B
pEeaTbHBIX JKU3HEHHBIX CUTYalUsIX W MPH W3YYEHUW APYTHX YUEOHBIX MPEIMETOB,
NPOSIBJIICHUSI 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYyITHpOBATH WX Ha S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOCHHBIN
reOMETPUYECKU ammapaT JUIsl pelieHHs NpPaKTUKO-OPUEHTHUPOBAHHBIX —3ajad,
WHTEPIPETHPOBATH U OI[CHUBATH TIOJTYYCHHBIC PE3YIIbTATHI.

OTIUYHUTENBHON 0COOEHHOCTHIO IIPOTPAMMBI SIBIISIETCS] BKITFOUEHHE B KypC CTEPEOMETPHUHU B
Hayajie ero U3y4eHus 3a/1ad, pelaeMblX Ha YPOBHE MHTYUTUBHOTO MO3HAHMSI, U ONPEIeEHHBIM
o0pa3oM oOpraHu3oBaHHas paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO H
IPOCTPAHCTBEHHOTO  MBIIUICHHS, CTHMYJIUPYET MPOTEKaHWE WHTYHUTHBHBIX IIPOIIECCOB,
MOTHBHUPYET K JalbHEHIIIEMY H3yUYSHHIO MTPEeIMETa.

[Ipeamourenue OTAAETCS HArNISAIHO-KOHCTPYKTUBHOMY METOAYy OOY4YeHMs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTHb MPEIMETHO-TPAKTHUYECKOM
NesITeTbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX PEACTABICHUH y YUAIUXCS B KypCe CTEPEOMETPHH
NPOBOJUTCS 3a CUET pEHmIeHHs 3a7ad Ha CO3JaHHe TPOCTPAHCTBEHHBIX O0Opa3oB WM 3ajad Ha
OlepUpPOBaHUE MPOCTPAHCTBEHHBIMU oOpasamu. CoznaHue obpaza MPOBOAMUTCS C OMOPOIl Ha
HarJsIHOCTh, @ ONEPUPOBaHUE 00Pa30M — B YCIOBUSAX OTBJICUEHUS OT HATJISTHOCTH, MBICIIEHHOTO
U3MEHEHHS €r0 UCXOIHOTO COMIEPKaHMS.

OcHoBHbBIE cojepxaTenbHble JuUHUM Kypca «['eomerpum» B 10-11 Kkjaccax:
«MHuororpanHukny, «[IpsMbie U MIOCKOCTH B MPOCTpaHCTBeY, «Tena Bpamenus», «BeKTopsl u
KOOPJMHATHI B MpocTpaHcTBe». DopMupoBaHue JOrMUECKUX YMEHUH pacrpeaessieTcss He TOJIbKO



10 COJCP)KATCIbHBIM JIMHHUSAM, HO W 10 ToAaM OOYyYeHHUs Ha YpOBHE CpEIHEro OoOIIero
o0Opa3oBaHusl.

Conepxanue 00pa30BaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpaMMbl, pacrpeaeIEHHBIM 10 ToaM 00yUYeHUs, CTPYKTYPHUPOBAHO TAKMM 00pa3oM,
9T00bl  OBJAJCHHE TIEOMETPUYCCKUMH  IMOHATHSMHA M  HABBIKAMH  OCYIICCTBIISIIOCH
HIOCJICZIOBATEILHO M IIOCTYNATEIbHO, C COOJIOJCHHEM NPUHIMIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHHWS BKJIFOUAJIUCH B OGH_IYIO CUCTCMY I'COMCTPUUCCKHX HpeIICTaBJIeHI/Iﬁ O6y‘-IaIOH_[I/IXC$I,
pacimpsis ¥ yriayoJsist e€, 00pa3yst MpOYHbIe MHOXKECTBCHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3y4eHue reomeTpun OTBOAMTCS 2 yaca B Helemto B 11 kiacce, Bcero 3a roj 00y4eHus
- 68 yueOHBIX Yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA

11 KJIACC

Tesa BpanieHus

[Munuaapuyeckas MOBEPXHOCTh, 00pasylolue UWINHIPUYECKONH IOBEPXHOCTH, OCh
WIMHAPUYECKON MOBEpXHOCTH. L{MmuHap: ocHOBaHUS U OOKOBasi MOBEPXHOCTb, 0Opa3yomas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3ylolIe KOHUYECKOW IMOBEPXHOCTH, OCh M BEpIIMHA
KOHUYecKol mnoBepxHOcTH. KoHyc: OocHOBaHME M BepIlIMHA, OOpasyromas U OCh; IJIOLAAb
OOKOBOM M IOJHOM MOBEPXHOCTU. YCEUYEHHBIN KOHYC: 0Opa3yloLIMe W BBICOTA; OCHOBAHUS M
OOKOBast TIOBEPXHOCTb.

Cdepa u map: ueHTp, paiauyc, IUaMeTp; IUIONIalb MOBepXHOCTH cdepbl. B3aumuoe
pacrnosoxeHue cepsl U INIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIIoIabs chepbl.

N3o00pakenue e BpalieHus Ha IockocT. Pa3BépTka LuIuHIpa U KOHYyCa.

KomOunammu Ten BpalieHHWss U MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONHCAHHBIM OKOJIO
cdepsl; cdepa, BiMcaHHAs B MHOTOTPAHHUK, UJTU TEJIO BPaIlleHUs.

[Tonsitue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
IPSIMOYTOJIBHOT'O Mapajljiesienumneaa u cieacTsus u3 He€. O0bpéM nunuuapa, konyca. O0bEM mapa
Y TUTOIIATb CEPHI.

[Tonobupie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXIY IUIOMIAIIMU TOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEIN.

Ceuenust mwiMHIApa (MapauiebHO M TEPICHAUKYJSIPHO OCH), CEYCHHS KOHYyca
(mapaienbHOE OCHOBAHUIO U POXO/SIIEE Yepe3 BEPILIUHY ), CEUECHUS 11apa.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha minockocty U B ipocTpancTBe. ClokeHne U BRIYUTAHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TpEM HEKOMIUIaHapHbIM BekTopam. IlpaBuiio
napayenenumnena. Pemenne 3agad, CBSI3aHHBIX ¢ IPUMEHEHHUEM TPABWIT ICHCTBUH C BEKTOPAMHU.
[TpsmoyronbHas cucteMa KoopAMHAT B mpocTpaHcTBe. Koopaunatel Bektopa. Ilpocreiimme
3aJaud B KOOpJMHATaX. YTrol Mexay Bekropamu. CKalsgpHOe NpPOU3BEACHUE BEKTOPOB.
Brruncienue yriioB Mexay HpSMBIMHA U TUIOCKOCTSIMH. KOOpAMHAaTHO-BEKTOPHBIA METOM IPH
pEIIeHNH TeOMETPUIECKUX 3a/1ad.



IIVTAHUPYEMBIE PE3YJIBTATDBI

JIMUHOCTHBIE PE3YJIBTATbBI

JlngHOCTHBIE PE3yNbTaThl OCBOCHHS IPOrpaMMbl y4eOHOro mpeamera «MaTemaTHKa»
XapaKTePU3YIOTCS:

I'paxknanckoe BocnuTanue:

Cc()OPMUPOBAHHOCTHIO TPAKIAHCKOW TO3HWIIMH OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O WIE€HAa POCCHUHCKOro OOIIEeCTBa, MPEICTABICHUEM O MaTEMaTHYECKHMX OCHOBAaX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SIBJICHHH, NIPOLEAYyp TPakKAaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATH C COLMAIHHBIMH WHCTHTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

IlaTpuoTHYecKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKOM TPakTaHCKOH HICHTUYHOCTH, YBAKCHHS K MPOIILIIOMY U
HACTOALLEMY POCCHICKOW MAaTEMATUKH, LIEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHUAM POCCUUCKUX
MaT€MaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIb30BAHUIO ITUX JOCTUKEHUN B
JIpYyTruX HayKaX, TEXHOJIOTHUAX, chepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOro Hapoja; chHOopMUPOBAHHOCTHIO
HPABCTBEHHOI'0 CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM ITPUMEHEHUEM
JOCTH>KCHUI HAyKW U JIEATEIbHOCTBIO YYEHOT0; OCO3HAHMEM JIMYHOTO BKJIaJa B MOCTPOEHUE
YCTOWYUBOTO Oy TIyIIEro.

cTeTHYECKOE BOCIUTAHHE:

ACTETHUYECKMM  OTHOLIEHHMEM K  MHPY, BKJIKOYasg OACTETHUKY  MAaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJau, pEIICHUH, PACCYk ACHUN; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM aCleKTaM pa3jIMYHbIX BUJIOB UCKYCCTBA.

dusznveckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPUMEHSATH MaTeMaTHYeCKHWe 3HaHUA B HHTEpecax
310poBOTO U Oe3omacHoro o0Opas3a >KU3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHUe, cOATaHCHUPOBAHHBIA PEKUM 3aHATHH M OTHAbIXA, pPerylspHas Guzndeckas
aKTHUBHOCTH); (PU3UUYECKOTO COBEPIICHCTBOBAHUSA, MIPH 3aHATUSX CIOPTUBHO-030POBUTEIIHHON
eI TEILHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHUEM IEHHOCTU TPYIOJIOOUS; MHTEPECOM K Pa3IUYHBIM
chepam npodeccoHaTBbHON NESITeIbHOCTH, CBA3aHHBIM C MAaTEMAaTUKOW U €€ MPHIOKEHUSIMH,
YMEHHEM COBEpIIIATh OCO3HAHHBIM BBHIOOp Oyayiel nmpodeccuu U peaan30BbIBaTh COOCTBEHHbBIE
JKU3HEHHBIE IUIaHBI, TOTOBHOCTHIO U CIOCOOHOCTHIO K MaTeMaTH4ecKoMy OOpa3oOBaHUIO U
camM000pa30BaHUIO Ha MPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYacTHIO B PEIICHUN
MPAKTUYECKHUX 3a7a4 MAaTEMATUYECKOW HAIPABIECHHOCTH.

IK0JI0THYECKOEe BOCIIUTAHHE:

c(OPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KYJIbTYphl, MOHUMAHUEM BIUSHUS COLUAIBHO-
SKOHOMHMYECKHMX IPOLECCOB HA COCTOSHUE NPUPOJHOM M COLMAIBHOM Cpenbl, OCO3HAHUEM
M100aTbHOTO  XapakTepa DJKOJOTHYECKHUX  MpoOJieM; OpHEeHTAalMell Ha  MPUMEHEHHE
MaTeMaTUYeCKUX 3HAHWUW JIJIs PEHICHUs 3a/7a4d B 00JACTH OKPY’KAIOIICH Cpebl, TIIaHUPOBAHUS
MOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCJIEACTBUM ISl OKPYKAKOLIEH CPEIbI.

I{eHHOCTH HAYYHOI'O MTO3HAHUSA:



C(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAYKH M OOLIECTBEHHON MPAKTHKH, TOHUMaHUEM MaTeMaTHUYecKOW HayKu Kak chepsl
YEJIOBEUECKON JIEATEIbHOCTH, 3TAIOB €€ Pa3sBUTUA M 3HAYMMOCTH IS Pa3BUTHUA LIMBUIN3ALUMY;
OBJIAJICHUEM SI3BIKOM MAaTEMAaTHKU U MATEMaTU4YECKON KyJIbTYpOU KaK CpEACTBOM II03HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBJIATH IPOEKTHYIO U HCCIIEN0BATEIIBCKYIO JEATEIBHOCTh HHAUBUIYaIbHO
U B TpyIIIE.

METANPEIMETHBIE PE3YJIbTATDI

MetanpeameTHble pe3yabTaThl OCBOSHUS IPOrpaMMbl yueOHOTo npeamera «MaTemarukay
XapaKTepU3yIOTCSl ~ OBNAJICHUEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHBIMU  OeliCBUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNAMUGHbIMU
oelicmseusmu.

1) Vhusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCO8 00 Yalowuxcs (0ceoeHue memooo8 NO3HAHUSL OKPYIHCAIOWe20 MUpa,
npuUMeHeHUe 102UHEeCKUX, UCCIe008aAMeNbCKUX Onepayull, yMeHull pabomams ¢ ungopmayueli).

Ba3oBble Jioruueckue eiicTBUA:

® BBIBIATH M XapaKTEPU30BaTh CYIIECTBEHHbIC NMPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIIEHUH MEXIy MOHITUSIMH, (HOPMYIHpPOBATH OMPEICICHUS MOHSITUM;
YCTaHABIMBATh CYIIECTBEHHbBIN NMPU3HAK KIacCU(PHUKAIIMN, OCHOBAHUS JIJIs1 00001IeHus
Y CpaBHEHUS, KPUTCPUH TIPOBOIMMOTO aHAIN3A;

® BOCIIPHUHHMATH, (HOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKJICHUS: YTBEPIUTCIIHHBIC H
OTpUIATEIIbHBIC, SMHUYHBIC, YACTHBIC U O0IIUE; YCIOBHEIE,

®  BBIBIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUUS B (haKTax,
JAHHBIX, HAOMIOACHHUSX W YTBEPKACHHSX; IPEAaratb KPUTEPHH IS BHISIBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

e JlefaTh BBIBOJIBI C HMCIOJH30BAHHEM 3aKOHOB JIOTWKH, ACTYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIOYeHHH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

® TPOBOJUTH CAMOCTOSTENHLHO JOKAa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKICHUH (TIpsSMbIe
U OT TPOTUBHOTO), BBICTPAMBATh APryMEHTAIMIO, NPUBOIUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXJICHUS U BBIBO/IBI,

e BbIOMpaTh cnoco® pemieHHs y4eOHOHM 3adauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
pelIeHus, BEIONpaTh HaHOOJIee TOIXOSAIINNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KpUTEPUEB).

ba3oBble ucciienoBaTe1bCKUE 1eHCTBUA:

® CMONB30BaTh  BOMPOCHI  KaK  HCCIEAOBATENbCKUH  HMHCTPYMEHT  TO3HAHWS,
dbopMynHpoBaTh BOMPOCHI, PUKCUPYIOILIUE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMO€ U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO IO3HUIIHIO,
MHEHHUE;

® TMPOBOJIUTH CAMOCTOSITENIFHO CIUIAHUPOBAHHBIA HSKCIEPUMEHT, HWCCIEOBaHUE 10
YCTQHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO OOBeKTa, SBICHHS, Ipolecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXTy OOBEKTaMH, SIBIICHUSAMU, TIPOIICCCAMU;

® CcaMOCTOSATENbHO (HOpMyIHpOBaTh OOOOIIEHHS W BBIBOJIBI IO  pe3yjbTaTaMm
MpOBEEHHOTO HAOTIOCHMSI, UCCIEAOBaHMUs, OIIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
pe3yNIbTaTOB, BHIBOJOB U 000OIICHHUIA;

® TIPOTHO3UPOBATHh BO3MOKHOE PAa3BUTHE MPOIIECCa, & TAK)KE BBIIBUTATH TIPEITIOTO0KECHHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSIX.



PabGora ¢ undopmanmeii:

BBISABIIATH Ae(DUIIUTHI MHPOPMAIIUH, TaHHBIX, HEOOXOIUMBIX JUII OTBETa Ha BOMPOC U
JUIsl pEIIEHNUs 3a1a4H;

BBIOMpaTh HMH(OPMAIMIO W3 HWCTOYHUKOB pA3IMYHBIX THUIOB, AaHAIW3HPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBICHHUS];

CTPYKTYpPUpOBaTh HMH(OpMALUIO, MPEACTaBIATh €€ B passiMyHbIX (opMmax,
WILTIOCTPUPOBATh IpaUuecKy;

OLIEHUBATh HAAEKHOCTh HMH(OpPMALMK 10 CaMOCTOSTENbHO CHOPMYIHPOBAHHBIM
KPUTEPHUSM.

2) Vuueepcanvivie KOMMYHUKAMUBHDBLE OClICMEUs, 00eCneuusarom cpopmupo8aHHOCmb
COYUANBHBIX HABLIKO8 00YYAIOUWUXCAL.
Oomenmne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXkJIEHHUS B COOTBETCTBUU C YCIOBHUSIMHU U LEISIMU
OOLIEHMS; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX H
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIICHUs 3a1a4i, KOMMEHTUPOBATh
IIOJIyYEHHBIN PE3yJIbTaT;

B X0JIe 00CYKIIEHHsI 331aBaTh BOIPOCHI TI0 CYIIECTBY 00CY>KIaeMO TeMBI, TPOOIJIEMBI,
pelaeMoi 3a1a4u, BBICKa3bIBaTh UJIEH, HALICJICHHBIC HA IIOMCK PELLEHUS; COIIOCTABIIATh
CBOM CYXJICHUS C CY>KICHHUSIMHU APYTUX YUYACTHUKOB TMAJIOTA, OOHAPYKUBATH PA3INIHe
U CXOJCTBO TMO3UIHI; B KOPPEKTHOH (opme (HopMyTupoBaTh pasHOIIACHS, CBOU
BO3PaKEHUS;

IIPEJICTABIIAITh PE3yIbTAaThl PELICHMs 3a1a4y, SKCIIEPUMEHTA, UCCIEN0BaHUsA, IPOEKTA;
CaMOCTOSITENIbHO BBIOMpaTh (popMaT BHICTYIUIEHUS € y4€TOM 3aJay Ipe3eHTAlUuH U
0COOEHHOCTEH ayIUTOPHH.

CoTpyaHn4ecTBO:

MMOHUMATh M UCIIOIH30BaTh MPEUMYIIECTBA KOMaHHON U MHANBUIYAJTIbHON pabOTHI MpU
pelieHun yueOHbIX 3a/1a4; TPUHUMATh 11e1h COBMECTHOM JEATEIbHOCTH, IJIAHUPOBATh
OpTaHM3aIMI0 COBMECTHOW paboThl, pachpelneisTh BUIbI pabOT, TOTOBapUBATHCA,
o0cykJaTh MpoIlecc U pe3yabTaT paboThl; 0000IIaTh MHEHHS HECKOJIBKUX TOJIEH;
y4acTBOBATh B TPYNIIOBBIX (popMax paboThl (00CykAeHUSI, OOMEH MHEHH, «MO3TOBBIE
HITYPMBD» U UHBIE); BBIMOIHITH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOM JIEHCTBUS
C IPYTUMU YJIEHAMU KOMAaHJbI; OIICHHBATh KA4€CTBO CBOETO BKJIajJa B OOIIMI MPOIYKT
10 KPUTEPUSIM, CPOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBUSI.

3) Vuusepcanvuvie pecynamusnsie oeticmausi, 06ecneuugaiom opmMuposanue CMvlCi08bix

YCmaHOB60K U JHCUSHEHHbIX HABLIKOB IUYHOCNIU.
Camoopranusaunus:

COCTaBJISITh IUIaH, AJITOPUTM pEIICHUs 3a/1a4k, BHIOMPATh CIIOCO0 pelieHus ¢ y4éTomM
HUMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ y4€TOM HOBOM MHOpMAIIHH.

CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMHU TI03HABATENHHOW peQIEKCUM KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUM ¥ MBICTUTENBHBIX TIPOIIECCOB, WX PE3yJIbTaTOB;, BIAJIETh CIOCOOaMH
CaMOIIPOBEPKH, CAMOKOHTPOJIA Mpollecca M pe3yibTaTa PEHIeHUS MaTeMaTH4eCKOu
3a/1a4u;



® [pPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIICHUM 33]1a4d, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAMIEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHWBaTh COOTBETCTBHE pE3yibTaTa eI U YCIOBUSAM, OOBACHATH NPUUUHBI
JOCTIDKEHUSI WIIM HEIOCTHMIKECHHUS Pe3yJbTaTOB JEATEIbHOCTH, HAXOIHUTh OIIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

11 KUIIACC

OnepupoBaTh NOHITUSIMU: IIMIIMHIPUYECKAs IOBEPXHOCTb, 00Pa3yoIne UINHAPUYECKOM
MOBEPXHOCTH; IWJIMHAP; KOHUYECKas MOBEPXHOCTh, 0Opa3ylolue KOHUYECKOW MOBEPXHOCTH,
KOHYC; cpepruecKasi IOBEpXHOCTb.

PacrioznaBats Tena BpaimeHus (MIIUHAP, KOHYC, cdepa u map).

OOBSCHATH CIIOCOOBI MOTyUEHUS TEJl BpaIllCHUS.

KnaccuduupoBaTs B3auMHOE pacnoioskeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa, BBICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHME APOBOTO CJI0S, BBICOTA IAPOBOTO CJIOS; APOBOM CEKTOP.

Boruncnsate 00BbEMBI U TUIOIMIAU MOBEPXHOCTEH TeN BpalllEHUs, TEOMETPUUECKUX TEN C
npUMEeHEeHHEeM (HOpMYII.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAaHHHK, BIUCAHHBIA B c(epy M OMHCAHHBIA OKOJIO
cdepsl; chepa, BMcaHHas B MHOTOTPAHHUK HJTU TEJIO BPAIICHUS.

BbI4ncnsTh COOTHOUICHHUS MEXAY TUIOMIAIIMU TOBEPXHOCTEH 1 00bEMaMU MOTIOOHBIX TEl.

N3o0paxarh u3yuyaemble (UTYPHl OT PYKH M C MPUMEHEHHEM MPOCTBIX UYEPTEKHBIX
HHCTPYMEHTOB.

BreINOAHATE (BBIHOCHBIE) IIIOCKHE YEPTEKU U3 PHCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BHI
CBEpXY, COOKY, CHU3Y; CTPOUTh CEYEHHUS TeJl BPALICHUS.

W3BnekaTb, HHTEPIPETUPOBATh U NMPEOOPa30BbIBATh MH(GOPMALIMIO O MPOCTPAHCTBEHHBIX
reOMETPUUECKUX PUTYpax, MPEACTABICHHYIO Ha YepTexaxX U pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINOMHATE NEHCTBUS CII0KEHHSI BEKTOPOB, BBIUUTAHUS BEKTOPOB M YMHOXXEHHUS BEKTOpA
Ha YUCI0, OOBSICHATH, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

IIpuMeHATh paBUIIO NMapauIeNICIIHIIEA.

OHGpHpOBaTB MOHATHUAMMA: ACKAPTOBBI KOOPAHWHATBI B MPOCTPAHCTBE, BCKTOP, MOIAYJIb
BCKTOpA, PaBCHCTBO BCKTOPOB, KOOPAWMHATBI BEKTOPA, YIOJ MCKAY BCKTOpaMH, CKaJIAPHOC
IIPOU3BENICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxoauts cymMMy BEKTOPOB UM IPOU3BEJEHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY BEKTOPAMH,
CKaJIApHOC MPOU3BCACHUC, PACKIIAABIBATE BEKTOP IO ABYM HCKOJIJIMHCAPHBIM BEKTOpAaM.

3aaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTEME KOOpMHAT.

[TIpumensaTs reomerpuueckue (akTbl Ui pELICHUS CTEPEOMETPUYECKHUX  3ajad,
IIPEIIOJIaratoIIuX HECKOJIBKO IIarOB PELIEHMs, €CJIU YCIOBUS NPUMEHEHUS 3aJaHbl B SBHOU
dbopwme.

Pemarsn HpOCTeI\/'IHH/Ie TCOMCECTPHUICCKUEC 3aa4u Ha IPUMCHCHHUEC BEKTOPHO-KOOPAWHATHOT'O
METO/a.



Pemate 3amauM Ha J0OKa3aTe€IbCTBO MATEMATHMYECKUX OTHOLIEHUHM M HaXO0XKICHUE
TreOMETPUYECKUX BEJIIMYMH MO 00pas3laM MM aJIrOPUTMaM, IMPUMEHsSI U3BECTHBIE METOABI IpU
PELICHUH CTaHAAPTHBIX MAaTEMATHYECKUX 3a1a4.

[IpuMeHATh mpocTellIne NPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAI[MOHHbBIE
CHCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1ay.

IIpuBoauTh IpUMEPBI MATEMATHUYECKUX 3aKOHOMEPHOCTEHM B MPUPOAE M KU3HHU,
pacro3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUM B UCKYCCTBE.

[IpuMeHATh NOJyYEeHHBIE 3HAHMS HA NPAKTUKE: aHAJIU3UPOBATh PEAJbHBIE CUTyalud M
IIPUMEHATH  HU3YyYEHHBIE TOHATHS B  IIPOLECCE IIOMCKA  PELICHUs  MaTeMaTHU4ECKU
chopMyIHpPOBaHHOW NPOOIEMbI, MOACTUPOBATh pPEATbHbIE CHTyallUd HA S3bIKE T'€OMETPHH,
UCCJIEN0BATh IIOCTPOEHHBIE MOJEIU C MCIOJIb30BAHMEM TI'€OMETPUYECKHUX IOHATHM U TEOpEM,
anmapara ajireOphbl; peniath NpakTUYeCcKue 3aa4uu, CBI3aHHbIE C HAX0XKACHUEM FeOMETPHUECKHUX
BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHHUE

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM un¢ppoBbIe
Ne n/m P Kourposbnble IIpakTHyeckue (1upp )
NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Tena BpameHus 22 1
OOBEMBI TET 15
BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 14
4 [ToBTOpEHME, 0606LHCHI:IG, 17 1
CUCTEeMaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




IHOYPOYHOE IIVTAHUPOBAHUE
11 KJIACC

Ne i/t

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

3,4

Cdepa u map: ueHtp, paamnyc,
JTMaMETP; TUTOIAIb TOBEPXHOCTH
cdepbl

B3aunmHuoe pacrionoxxenue chepbl u
IUIOCKOCTH; KacaTelbHas TNIOCKOCTh K
cthepe; miomaas chepsl
Nzobpaxenue cdepsl, mapa Ha
wiockocTH. CedeHus mapa

5,6

HI/IJ'II/IHI[pI/I‘IGCKaﬂ IIOBCPXHOCTD,
00pa3yroIue MHJINHIPUIECKOM
IMOBEPXHOCTHU, OCb HHJIHH}IPI/I‘IGCKOﬁ
[MOBEPXHOCTU

7,8

[Mununnap: ocHoBaHMS U OOKOBas
MOBEPXHOCTh, 00pa3yrommas u oCh;
IUIOIIAAb OOKOBOM M IOJIHOMN
[MOBEPXHOCTH

9,10

N3ob6parkenne nuimHapa HA
tockoctu. Pa3BépTka mummHapa.
Ceuenus nuuHApa (MIOCKOCTHIO,

napasuieIbHON WU MEPIEHIUKYISIPHON

OCH IMJIMH]IPA)




11,12

Konnueckas noBEpXHOCTB,
o0pasyrolre KOHUYECKOn
IIOBEPXHOCTH, OCh U BEpLIMHA
KOHUYECKON IIOBEPXHOCTU

12,14

Konyc: ocHOBaHue u BepivHa,
o0pa3yomas ¥ 0Cbh; IUIONA b OOKOBOH
Y TOJIHOM TOBEPXHOCTH

15,16

17,18

19,20

21,22

VY ceu€HHbI KOHYC: 00pa3yolue u
BBICOTA; OCHOBAaHUA U OokoBas
IMOBEPXHOCTh

N300pakeHre KoHyca Ha INIOCKOCTH.
Pa3Béprka konyca. CeueHus: KoHyca
(MII0CKOCTHIO0, MTAapaJIeIbHOM
OCHOBAHMUIO, U IUNIOCKOCTHIO,
MPOXOJAIIEH Yepe3 BEPIINHY)
KomOunanus ten BpaiieHus u
MHOTOTPaHHUKOB

MHoOrorpaHHuK, ONMCaHHbIA OKOJIO
cdepsl; cdepa, BMcaHHas B
MHOTOTPaHHUK WJIA B TEJIO BpAILICHUS

23

KonTponbhas pabota no teme
«Tena BpameHus»

24,25

26-30

[Tousartue 00 00béMe. OCHOBHBIE
CBOMCTBA O0BEMOB TEN

O0béM UIMHIpa, KOHYCA

31-35

36,37

O06bEM 1mapa U mIomaas chepbl

[TooOHBIE TENa B IPOCTPAHCTBE.
CoOTHOIIEHUS MEXKY TUIOIAASIMU




MOBEPXHOCTEH, 00hEMAMHU MTOTO0HBIX
TeI

KonTtponsHas pabora mo temam "Tena

38 BpaieHus" u "O0beMbl Ten"
39 BekTop Ha IMJIOCKOCTH U B
IIPOCTPAHCTBE
40 CrnosxeHue 1 BBIYUTAaHUE BEKTOPOB
41 YMHOXEHHE BEKTOPa HA YHUCIIO
Pa3znosxeHne BekTopa 10 TpéM
42 HEKOMIUIaHapHbIM BeKkTopaM. IIpaBuiio
napajuieenune1a
Pemenne 3amad, CBSI3aHHBIX C
43,44 IIPUMEHEHNEM TPaBUJI ACUCTBUH C
BEKTOpPaMHU
[IpsimoyrosibHas cucreMa KOOpAuHAT B
45,46 npoctpaHcTBe. KoopanHATHI BEKTOpA.
IIpocreiimme 3a1aum B KOOpAUHATAX
4748 VYron mexny Bekropamu. CKansipHOe
' IIPOU3BENIEHUE BEKTOPOB
49.50 Boruricnienue yriioB Mex 1y NpsIMbIMH U
’ IUIOCKOCTSIMU
51 KoopanHaTHO-BEKTOPHBIN METO TPU
pelIeHNH TeOMETPUUYECKUX 3a7a4
KonTtponbHas pabora o teme
52 "BeKkTopbl 1 KOOPAUHATHI B
npocTpaHcTae”
53 [ToBTOpeHnue, 0600ImIeHNE U

cucreMaTu3anusa 3HaHui. OCHOBHEIC




¢burypsl, pakThl, TEOpEMBI Kypca
IUTAHUMETPUH

[ToBTOpeHnue, 0600IICHNE U
54 cucreMaTu3anus 3HaHui. OCHOBHBIE 1
¢burypsl, ¢pakThl, TEOpPEMBI Kypca

IJIAaHUMETPHUU

[ToBTOpEHHME, 0000IICHUE 1
55,56 cucTeMAaTH3alysI 3HaHUi. 3amaun 2
TUTAHUMETPUH U METOJIbI UX PEIICHHSI

[ToBTOpEHHME, 0000IICHUE 1
57,58 cUCTeMAaTHu3alysa 3HaHUH. 3agaun 2
MJIAHUMETPUHU ¥ METOJIBI KX PEIICHUS

IToBTOpEHME, 0000IIICHUE 1
cucreMaTtusanus 3HaHui. OCHOBHEIE

59-61 3
¢burypsl, ¢pakThl, TEOPEMBbI Kypca
CTepeOMeTpUHr

62,63 Wrorosas koHTposibHas paboTa 2

64.68 [ToBTOpEHwUe, O606I.L[€Hlile u 5
cUCTEeMaTH3aIHs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






