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INOACHUTEJIBHAA 3ATINCKA

Pabouas mporpamma mo y4yeOHOMYy mpeamery «MaremaTtuka» HpOQHILHOTO YPOBHS IS
obyuaromuxcst 10-11 xmaccoB paspaborana Ha ocHOBe DeaepallbHOTO TOCYJApPCTBEHHOTO
00pa3zoBaTeNbHOrO CTaHAApTa CPEIHEro 001mero oopa3oBaHus, ¢ Y4ETOM COBPEMEHHBIX MUPOBBIX
TpeOOBaHMUH, MPEABABIAEMBIX K MaTEMaTHUUYECKOMY OOpa30BaHMIO, W TPAAUIMA POCCHHCKOTO
oOpa3oBanus. Peanuzaius nmporpaMMbl 00ecrieunBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIIETEHIUSIMU,
COCTABJIIIOLIMMH OCHOBY JUIsl CaMOpAa3BUTHUS M HEMPEPBHIBHOTO 00pa3oBaHHUs, IEIOCTHOCTh
OOIIEKYIBTYPHOTO, IMYHOCTHOTO U MTO3HABATEIBHOTO Pa3BUTHS IMUHOCTH 00YUAIOIINXCS.

B paboueii nporpamme ydteHsl ujeu u nojgoxenus « KoHnenuun pa3BuTus MaTeMaTHUECKOTO
obOpa3oBanusi B Poccwmiickoii @enmepammu». B COOTBETCTBMM ¢ Ha3BaHUEM KOHIICHIIUU
MaTeMaTHuecKoe oOpa3oBaHME [OJDKHO, B YaCTHOCTHM, pemaTh 33hady obOecrnedeHus
HEO0OXOJJUMOT0 CTpaHe YUCJIa BBHIMYCKHUKOB, MaTeMaTH4ecKasl MOJArOTOBKAa KOTOPBIX JOCTaTOYHA
JUIsL TIPOJIOJDKEHHUS] O00pa3oBaHMSA [0 PpA3IMYHBIM HAMpaBiIeHHUSIM, BKIIOYas MpernojaBaHue
MaTeMaTHKH, MaTeMaTHYeCKHUe UCCleJOBaHUs, paboTy B chepe HH(GOPMALMOHHBIX TEXHOIOTHH U
op., a Takke oOecredeHHs] JUIsl KaXIOro OOydyaromerocss BO3MOKHOCTH —JOCTHXKEHUS
MaTeMaTHYECKOM MOJIrOTOBKM B COOTBETCTBHM C HEOOXOOUMBIM €My ypoBHeM. VIMeHHO Ha
peleHue THX 331a4 HalesieHa paboyast mporpaMmMa npo(uiIbHOTO YPOBHSI.

B snoxy mudposoii Tpanchopmaiu Bcex chep 4eToBEUECKON NesITeTbHOCTH HEBO3MOXKHO
cTaTh 00pa30BaHHBIM COBPEMEHHBIM YEJIIOBEKOM 0€3 XOpOoIIei MaTeMaTHUeCKOM MOATOTOBKH. DTO
OoOyCIIOBJIEHO TE€M, YTO B HallM JHU pacTéT YHMCIO CHEIUAIbHOCTEH, CBS3aHHBIX C
HENOCPE/JICTBEHHbIM MPUMEHEHHEM MaTeMaTHKU: U B cdepe IKOHOMUKH, M B OH3HEce, U B
TEXHOJIOTHYECKUX O0O0JIacTsAX, W JOake B TyMaHUTapHbIX cdepax. Takum o0Opasom, Kpyr
oOydaromuxcsi, JUisi KOTOPbIX MaTeMaTHKa CTAaHOBUTCS 3HAYUMBIM MpenMeToM, (hyHAaMEHTOM
o0pa3oBaHMs, CYIIECTBEHHO pacmmpsiercs. B Hero BXOJIT HE TOJNBKO oOyvaromuecs,
IUTAHUPYIOIINE 3aHUMATHCSI TBOPUYECKOW M MCCIIE0OBATENbCKOM paboTOi B 00JaCTH MaTeMaTHKH,
uHPOpPMATUKH, (U3UKH, SKOHOMHUKH U B IPYTUX 00JIACTSIX, HO U T€, KOMY MaTeMaTUKa HY>KHA JJIs
UCIIOJIb30BaHUs B MPo(eccHsix, He CBA3aHHBIX HEMOCPEICTBEHHO C HEM.

[TpuxnanHas 3HAUMMOCTh MAaTE€MaTHUKU OOYCIIOBJIEHA TEM, YTO €€ MPEAMETOM SIBIISIFOTCS
(dbyHIaMeHTalIbHbIE CTPYKTYPhl HAILIETO0 MHUpA: MPOCTPAHCTBEHHbIE (DOPMBI M KOJMYECTBEHHBIE
OTHONICHHUSI, PYHKIIMOHAIbHBIE 3aBUCUMOCTH M KaTErOpUH HEOIpPeneIEHHOCTH, OT MPOCTEHIIIHNX,
YCBaMBa€MbIX B HEMOCPEICTBEHHOM ONBITE, J0 JOCTaTOYHO CIIOKHBIX, HEOOXOIUMBIX JIJIs
pPa3BUTHUSI HAyYHBIX W TEXHOJIOTUYECKUX HJel. be3 KOHKpeTHBhIX MaTreMaTH4eCKHX 3HaHUN
3aTpylHEHO IIOHMMAaHUE IPUHIMUIIOB YCTPONCTBA W HCIIOJIB30BaHUS COBPEMEHHOM TEXHUKH,
BOCIIPHATHE M HMHTEPIpETalrs Pa3HOOOPA3HOW COIUAIBHOW, SKOHOMHYECKOH, MOIMTHYECKON
uHpopmanuu, Mmano3(QeKkTuBHa MOBCeTHEBHAS PAKTUYECKas IeATeNbHOCTh. Bo MHOTHX chepax
npoeCCUOHATLHON JIEATENILHOCTH TPEOYIOTCSI YMEHHUS BBINOJHATH pacuéThl, COCTABIAThH
QITOPUTMBI, TPUMEHATH (OPMYJBI, MPOBOAUTH T'€OMETPUYECKUE H3MEpPEHUss U TMOCTPOEHUS,
YuTaTh, 00pabaThIBaTh, WHTEPIPETUPOBATH M TMPEACTABIATH MH(POPMAIMIO B BHJAC TaOJIHII,
Juarpamm U rpaukoB, MOHUMATh BEPOSITHOCTHBINA XapaKTep ClydyalHbIX COOBITUH.

OnHOBpEMEHHO € paclupeHreM cdep MpUMEHEHHUsS MaTeMaTUKU B COBPEMEHHOM OOIIECTBE
BcE Oojiee BaXHBIM CTAHOBHUTCS MAaTEMAaTUYECKHH CTHUJIb MBILIUICHUS, MPOSBISIONIMICT B
OnpeAeNEéHHBIX YMCTBEHHBIX HaBbIKax. B mpolnecce n3ydueHuss MaTeEMaTUKU B apceHal MPUEMOB U
METO/IOB MBIIIJICHUS YeJOBEKa €CTECTBEHHBIM O0pa3oM BKIIOYAIOTCS MHAYKLIUS U JEAyKIUS,
o0o0mIeHne ¥ KOHKpeTH3alus, aHalu3 W CHHTE3, Kiaccu(uKaluss M CHCTeMaTH3alus,
abctparupoBanre u aHajoruss. OOBEKTHl MaTeMaTUYECKUX YMO3AKIIOUCHHM, MpaBuiIa HX
KOHCTPYUPOBAHUSI PACKPBIBAIOT MEXaHU3M JIOTUYECKUX MOCTPOCHUMN, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHHsT (HOpMyIHpoBaTh, OOOCHOBBIBATH W JIOKA3bIBaTh CY)KJIEHHUS, TEM CaMbIM (HOPMHUPYIOT
JIOTHYECKHUI CTUIb MbIIUIeHHs. Beaymias ponb NpuUHAANEKUT MaTeMaTHKEe B (POpMHpPOBAHUU



QITOPUTMUYECKOH KOMIIOHEHTHI MBIIUICHUS U BOCIIUTAHUMA YMEHHH JCWCTBOBATH IO 3a/laHHBIM
aIroOpuTMaM, COBEPLIEHCTBOBATH M3BECTHBIE M KOHCTPYMpPOBaTh HOBBIE. B mporecce pemieHus
3aJad — OCHOBBI JJIsi OpraHW3aliuyd y4eOHOW JesTeTbHOCTH Ha YPOKaX MaTeMaTUKU —
Pa3BUBAIOTCS TBOpPUECKAs U MPHUKJIAJHAS CTOPOHBI MBIIIUICHUS.

OO0yueHne MaTeMaTHKe Ja€T BOZMOKHOCTh Pa3BUBATh y yHalIUXCAd TOUHYIO, pallMOHAIBHYIO
U MHPOPMATUBHYIO pedb, YMEHHE OTOMpaTh HauboJiee MOIXOIIINE S3bIKOBbIE, CHMBOJIMYECKHE,
rpaduueckre cpeacTBa A BhIpaXKEeHHs! CYKICHUN U HArJISAHOTO UX MPEICTaBICHHUS.

Heo06xoauMbIM KOMIIOHEHTOM OOILIEH KyJbTYpbl B COBPEMEHHOM TOJIKOBAaHUH SIBIISCTCS
o011ee 3HAKOMCTBO C METOJaMHU IO3HAHMS JCHCTBUTEIBHOCTH, IMPEJICTABICHUE O NpEeAMETe U
METO/Ie MaTEeMaTHKH, €ro OTIMYUSAX OT METOJOB ECTECTBEHHBIX M TYMAaHHUTapHBIX HayK, 00
0COOEHHOCTSIX NMPUMEHEHUs MAaTEMaTHKH Ui PEIICHUS HAayYHBIX W NMPHUKIATHBIX 3a7ad. Takum
o0pa3zoM, MaTeMaTHyeckoe 00pa3oBaHNE BHOCHT CBOM BKJIaJ B (hOPMHUPOBAHHUE OOIICH KyJIbTYpPHhI
YeJIoBeKa.

W3ydyeHne MaTeMaTHKU CIIOCOOCTBYET 3CTETHUECKOMY BOCIHUTAHHUIO YeJIOBEKa, MOHUMaHHUIO
KpacoTbl U H3SIIECTBA MaTEMAaTHUECKUX PACCYXACHUN, BOCHPUITHIO T€OMETPUYECKUX (POopM,
YCBOGHHUIO uJeu cuMmMmerpuu. Pabouas mnporpamma mno mnpeamery «MaremaTuka» IS
npodmibHOro ypoBHs mpemnomaBaHuss B 10-11 kjaccax cocTaBlieHa B COOTBETCTBHH C
tpeboBanusiMu PI'OC Kk cTpykType M pe3yjbTaTaM OCBOCHHS OCHOBHBIX 00pa30BaTENbHBIX
OporpaMM CpeAHero oOmero oOpazoBaHHs., C YY€TOM pachpefeléHHbIX IO Kiaccam
IPOBEPSEMBIX TPeOOBAaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMbI
cpenHero oduiero oOpa3oBaHUsl U 3JEMEHTOB COJIEP)KaHUs, MPEACTABICHHBIX B YHUBEPCATIEHOM
KoAupuKaTope IO MaTeMaTHKe, Ha OCHOBE XapaKTEPUCTUKHU IUIAHUPYEMBIX pe3yJIbTaToOB
TyXOBHO-HPABCTBEHHOT'O  PA3BUTHUS,  BOCHUTAaHUS M COLMANM3alUU  OOy4arouuxcs,
npeacraBieHHol B [lpumepHoit mporpamme BocmuTaHus (omoOpeHo pemeHuem DPYMO ot
02.06.2020 r.), a TaKxe Ha OCHOBE:

e OdepnepanpHOro 3akoHa oT 29 nexabps 2012 roma No 273-®3 «O6 obOpazoBaHuu B
Poccuiickoit ®enepanun» (pex. ot 16.04.2022);

o Oenepa’lbHOrO TOCYNAPCTBEHHOIO 00pa30BaTEIbHOIO CTAaHAAPTa CPEAHEro OOIIEero
oOpa3oBanus (yrBepxeH Ilpukazom MununctepctBa obpa3zoBanus u Hayku P® ot 17 mas 2012 r.
Ne 413 «O06 yrBepkaeHuu (QenepaabHOTO TOCYIApPCTBEHHOTO 00pa30BaTEIBHOTO CTaHAAapTa
CpemHero o0mero o0pa3oBaHus);

e [Ipukaza MunucrepctBa npocseuieHuss P® orl2 asrycra 2022 r. Ne732 Ne « O BHeceHUH
W3MEHEHUH B (efepaidbHbIil TOCYIapCTBEHHBIN 00pa30BaTENbHBIN CTaHIAPT CPEAHETO OOIIEeTO
oOpa3zoBaHus, YTBEp)KIEHHBIM TpHKa3oM MuHHCTEpcTBa oOpa3oBaHus W Hayku Poccuiickoi
Oepnepaunn ot 17 mas 2012r. Ne 413y;

o OenepanbHOM  00pa3oBaTeNbHON  MpOrpaMMBbl  CpEIHEro  o0mero  oOpa3oBaHHA
(yrBepxkaena [Ipukasom Munucrepcersa npocsemenust PO ot 18 mas 2023r. Ne371);

e [Ipukaza MunucrepctBa mnpocBemeHuss P® ot 12 wHoabps 2021 r. Ne819 «O6
yrBepxkaeHun llopsinka ¢opmupoBanus (enepasbHOr0 MepeuHs Y4eOHHMKOB, JOMYIIEHHBIX K
MCIIOJIb30BAHUIO MIPH pean3alii UMEIOIINUX TOCYJapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTeIbHbIX
MIporpamMM Ha4aJIbHOT'O OOIIIET0, OCHOBHOTO OOIIEro, CPETHETO O0IIEro 00pa3oBaHUs»;

e [Ipukaz MunucrepctBa mnpocsemnieHuss Poccum ot 15 ampenst 2022 r. Ne 243 «O0
yrBepxaeHun [lopsanka dopmupoBanus denepaabHOTo MEpeyHs 3JIEKTPOHHBIX 00pa30BaTEIbHBIX
pecypcoB, IOMYIICHHBIX K HCIIOJB30BAHUIO MPU pealu3alud HMEIOIIUX TOCYJapCTBEHHYIO
aKKpeIUTaIMI0 00pa30BaTENbHBIX NMPOrPaMM HAa4YaJIbHOTO OOIIEro, OCHOBHOTO OOIIET0, CPEIHEro
0011ero 00pa3oBaHUs»;

e [locraHoBineHus [J1aBHOrO TroOCyJapCTBEHHOIO CaHUTApHOro Bpada Poccuiickoin
@eneparun ot 28.09.2020 1. Ne 28 «O06 yrBepxknenun canutapubix npasui CII 2.4. 3648-20



«CaHUTapHO-3MUIEMHUOJIOTHYECKHEe TPeOOBaHUS K OpraHu3alysM BOCHUTAHHUS W OOydYeHUs,
OTIbIXa M O37I0POBJICHUS JAeTel W Monopexu», [locranoBneHus [TaBHOrO TocyZapCTBEHHOTO
canutapHoro Bpada Poccuiickoit ®@enepanmu ot 28.01.2021 r. Ne 2 "OO yTBepX,aAeHUU
canuTapHbixX npaswit 1 HopM CanlluH 1.2.3685-21 "['uruennyeckre HOPMATHBBLI U TPEOOBAHUS K
obecrieueHno 6€30mMacHOCTH U (MJIM) 0€3BPEIHOCTH TSl YeIoBeKa (DakTOpoB cpepl oOOuTaHus ",

o KoHienmuu pa3BUTHS MaTeMaTH4YecKoro oOpa3zoBanusi B Poccuiickort deneparuu,
yTBepxkaeHHon Pacriopsbkenuem [IpaButenscrBa Poccuiickoit deneparuu ot 24 nexabps 2013 T.
Ne 2506-p;

e ®depnepanbHOil paboyeid MporpaMMbl  CpeAHEro odmero o0pa3oBaHUS — IpeaMeTa
«Matemarukay yriayoneHHsiit yposens (10-11 kmacce);

e (OCHOBHOI 00pa30BaTeNbHON MPOTrPAMMEI CpefHero obmiero oopasoBanus MAOY «Jluneit
«Comnsipucy;

e [Iporpammsl pazsutus MAOY «JIunei «Conspucy;

e [Iporpammsl Bociutanuss MAOY «JIuuent «Conspucy.

[Tporpammoii nmpegycMaTpuBaeTcs U3yuyeHue ydyeOHoro mpeamera « MaTemaTtukay B paMKax
TpEX ydeOHBIX KypcoB: « Aunrebpa M Hadajga MaTeMaTHYeCKOro aHaiuza», « [eoMmerpus»,
«BeposiTHocTh u  crarucTtuka». Conep)kareiabHble JIMHMM  Pa3BUBAIOTCS  MapaljiesibHO,
dbopMUpOBaHHE JIOTUYECKUX YMEHHUH OCYIIECTBIISETCS Ha MPOTSIXKEHUH BCeX JIET OOy4YeHMs Ha
YPOBHE CpeHEro 001ero oopa3oBaHus.



OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEAMETA «MATEMATHUKA»

Pabouas mporpamma no marematuke st oOywaromuxcs 10-11 kiaccoB paspaboraHa Ha
ocHoBe DenepabHOTO T'OCYIAPCTBEHHOIO 00pa30BaTENILHOTO CTaHAApTa CPEJHEro OOIIero
o0Opa3oBaHusl ¢ Y4YETOM U COBPEMEHHBIX MHUPOBBIX TpeOOBAaHUH, MPEIBABIIEMBIX K
MaTeMaTUYeCKOMY OOpa30BaHWI0, M TPAJAMIMK POCCUUCKOTO oOpa3oBaHus. MaremaTtuka —
OINOPHBINA MPEeaMET Ul U3YYEHHUs] CMEXHBIX JUCLHUIUIMH, YTO JENIaeT 0a30ByI0 MaTeMaTHYECKYIO
HOAroTOBKY HeoOxoaumoil. IlpakTuyeckas NOJIE3HOCTP MaTEMAaTUKU OOYCJIOBIEHAa HAIU4HEM
INPOCTPAHCTBEHHBIX  (OPM,  KOJMUYECTBEHHBIX  OTHOIICHHWH, HSKOHOMHYECKUX  pacyueToB;
HEOOXOIMMOCTBIO MAaTEeMAaTUYECKUX 3HAHUH B TOHMMAaHUU NPUHIUIIOB YCTPOWCTBA U
UCTIOJIb30BaHUSI COBPEMEHHOW TEXHHMKH, BOCIPHATHA U MHTEPIpPETAlMH Pa3sHOOOpa3HOM
UHPOpPMALIUY; TPAKTUYECKUX MPUEMOB TCOMETPUYECKHX H3MEpPEHHH W TOCTPOCHUH, YTCHUU
nHpopMaluy, TMpeACTaBICHHOW B BHAe Tabmui, puarpamMm W rpadukoB. I[IpumeHeHue
MaTeMaTHYECKOro CTHJIS MBIIIJIEHHUS, MPOSBISIONIETrOCs B ONPEEIEHHBIX YMCTBEHHBIX HaBBIKAX,
npuémax, 1 MEeToJax MBIIICHUs YelloBeKa, Ipoleccax 0000MmEeHsI 1 KOHKPETU3alluH, aHaIu3a U
CHHTE33, KIACCU(PUKAIMM U CUCTEMATU3alluK, aOCTParupoBaHus M aHAJIOTUH Kak (OpPMHUPOBAaHUS
QITOPUTMUYECKON KOMIIOHEHTB! MBIIIJIEHHUS M BOCIMTAHUS YMEHUMN JE€HCTBOBATh 0 3aJJaHHBIM
QITOPUTMaM, MO3BOJISIONICH COBEPIICHCTBOBATh M3BECTHBIE M KOHCTPYHPOBATh HOBbIE. OOBEKTHI
MaTEMaTUYECKUX  YMO3AKIIOUEHMHM  pAacKpbIBAlOT  MEXAaHU3M  JIOTMYECKMX  IOCTPOEHUH,
CIOCOOCTBYIOT BBIPa0OTKE YMEHMH (OpMYyIHpOBaTh, OOOCHOBBIBATH M JIOKA3bIBATh CYXKACHUS,
TEM CaMbIM Pa3BUBAIOT JIOIMYECKOE MbIIUIEHHE. B mpouecce pemeHus 3a1ad - OCHOBON y4eOHOM
JeSITeIbHOCTH HAa YPOKaX MaTeMaTHKH - Pa3BUBAIOTCS TAK)Ke TBOPUECKAsl U MPHUKIATHAS] CTOPOHbI
MbllnuieHUs. OOydeHue MaTeMaTHKE JaeT BO3MOXKHOCTh pa3BUTHsS y OOy4aroIIMXCsl TOYHOH,
palMoHaIbHOW UM MH(OPMATHUBHOM pedM, YMEHHUs OTOMpaTh HauOoJiee MOAXOJSIIUE SI3bIKOBBIE,
CHUMBOJIMUYECKHE, TpapUuecKue CpeacTBa M BBIPAXKEHHS CYXKIEHUH M HANIAJHOIO HX
IIPEICTaBICHMUSL.

W3ydenue MaTeMaTUKN CIIOCOOCTBYET ICTETUUYECKOMY BOCHUTAHHUIO YEJIOBEKa, TOHUMAHUIO
KpPacoThl M M3AIIECTBA MATEMaTHUYECKUX PACCYXIEHHUH, BOCHPUSATHIO T€OMETPUYECKHX (opM,
YCBOGHHIO HJIed cUMMeTpuu. HeoOXoauMbIM KOMIIOHEHTOM OOIIei KyJIbTypbl B COBPEMEHHOM
TOJIKOBAaHMM sBJIsieTCs OOIIee 3HAKOMCTBO C METOJAaMHU II03HAHUS JIEHCTBUTEIbHOCTH,
IpEACTaBICHUE O MpeaIMeTe M METOJaX MaTeMaTHKH, UX OTIMYMA OT METOAOB JIPYIHX
€CTECTBEHHBIX M TYMAHUTAPHBIX HayK, 00 0COOEHHOCTSX MPUMEHEHUS MAaTEMAaTUKHU Ul PEIIECHUsS
Hay4YHbIX M NPUKJIAAHBIX 3a1ad. Takum oOpa3zom, MaTemMaTHdyeckoe oOpa30BaHUE BHOCUT CBOM
BKJIaJ1 B )OPMHUPOBaHUE OOILEH KYJIbTYPHI YEJIOBEKA.

HEJIX YYEBHOTI'O IIPE/IMETA «MATEMATHUKA»

[IpuopurernpiMu nenssmMu oOydeHus: marematrke B 10-11 kimaccax Ha mpodUIBHOM YpPOBHE
SBIISIOTCS:

(dbopMUPOBaH LIEHTPAIBHBIX MAaTEMAaTHUYECKUX MOHATHH ( YHCIIO, BEIMYMHA, FT€OMETpHUYECKast
durypa, mepemMeHHas, BEpPOSATHOCTh, (YHKIHS, TPOU3BOAHAS, HHTETpai), OOCCTICUMBAIOIINX
MPECMCTBCHHOCTDb U NICPCIICKTUBHOCTD MATECMATUUICCKOT O 06pa30BaHI/ISI 06yqa10m1/1xc;1;

IIOABCACHUC 06yan0H1ch;1 Ha OOCTYIIHOM MJI1 HUX YPOBHC K OCO3HAHHWIO B3aUMOCBA3U
MaTeMaTHKHd U OKPY’KAIOIIEr0 MHUpa, MOHMMAHUIO MAaTeMaTHKH KaK 4YacTH OOLIeH KyJIbTypbl
YeII0BEYECTBA,



pPa3BUTHE WHTEIUIEKTYyaIbHBIX U TBOPYECKHX CIIOCOOHOCTEH 00YyYaromuxcs, MO3HABATEIbHOMI
AKTUBHOCTH, HCCJIEIOBATEIIbCKUX YMEHH, KPUTHYHOCTH MBIIIICHUS, WHTEpeca K H3YUYCHHIO
MaTeMAaTHUKH;

dbopmupoBanue (yHKIMOHATBHOM MaTEeMaTHUYeCKOW TPAaMOTHOCTH: YMEHHUS pacro3HaBaTh
MaTeMaTHYeCKUE aCleKThl B PealIbHbIX KU3HEHHBIX CUTYalUsIX U MPH U3YUYEHUU JPYTHX yUeOHBIX
MPEIMETOB, MPOSBIECHUS 3aBUCUMOCTEM M 3aKOHOMEPHOCTeH, (opMynHpoBaTh HX Ha S3bIKE
MaTeMaTUKHd U CO3[aBaTh MaTeMaTH4YEeCKHEe MOJEIH, IPUMEHATh OCBOCHHBIM MaTeMaTU4ecKUil
anmapar s pelIeHUs MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/lad, WHTEPIPETHPOBATh U OICHUBATH
MOJTyYEHHBIC PE3yIIbTATHL

OcHOBHBIE JMHHUM cojepkaHuss Mmatematuku B 10 - 11 kiaccax mpoQHUIBHOTO YpPOBHS
SBISIOTCS: «Hucia u BeIUUCICHUs», «Anredpay («Anredpandeckue BRIPAKEHUs», « Y paBHEHUS U
HepaBeHCTBa»), «DyHkuum», « Hauwama wmarematuyeckoro aHamuza», «l'eomerpus»
(«['eomeTtpuyeckue ¢urypsl U HUX CBOMCTBay, «l3MepeHHEe TeOMETPUUECKUX BEITUYHUHY),
«BeposiTHOCTD U cTatucTuKay. Conep)karenbHble JIMHUM PAa3BUBAIOTCA MapajuleNbHO, KaKJaas B
COOTBETCTBUU C COOCTBEHHOHM JIOTMKOW, OJHAKO HE HE3aBHCHMO OJHA OT JPYTroi, a B TECHOM
KOHTaKkTe W B3aumojeiictBuu. Kpome »Toro, mx oOBbEAMHSAET JIOTHYECKas COCTaBJISIONIas,
TPAIUIIMOHHO TPHUCYIAs MaTeMaTHKE W TPOHHU3BIBAIONIAS BCE MATEMATHUYECKHE KYpChl U
comepxkarenpuple  nuHEH.  CdopmymupoBanHoe B DeaepadbHOM — roCyJapCTBEHHOM
00pa3oBaTeNbHOM CTaHIAPTE CPEAHETO O0IIero oO0pa3oBaHUs TPEOOBAHUE «BIIAJICHUE METOJAMHU
JOKA3aTeNNbCTB, aITOPUTMAaMU PEIIEHUs 3a7a4, yMeHHe (POpPMYITHUpOBATH ONMpEACICHUs, aKCUOMBI
U TEOPEMbI, MPUMEHATh UX, MPOBOJIUTH JI0Ka3aTelIbHbIE PACCYKICHUS B XOJ€ PELICHUS 3a7au»
OTHOCHUTCSI KO BCEM Kypcam, a (OpMHUpOBAHHE JIOTMUECKUX YMEHHMH pacrpeneisiercss Mo BCeM
rojaM oOy4YeHHUs Ha YPOBHE CPEHEr0 001Iero 00pa3oBaHus.

Copepxanue o0pa3oBaHus, COOTBETCTBYIOIIEE MPEIMETHBIM pPe3yJbTaTaM OCBOCHHUS padoueit
MPOrPaMMBI, pacCIpeIIEHHBIM TI0 To/IaM 00y4eHUs, CTPYKTYPUPOBAHO TAKUM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, ITPUHIUITHAIEHBIM BOITPOCaM 00ydaronuecs 00paaiuch HEOJHOKPATHO, YTOOBI
OBJIAJICHUE MAaTEMaTUYCCKUMH TOHSATUSMU M HaBBIKAMU OCYIIECTBISUIOCH MOCIEAOBATENHHO U
MOCTyNaTeNbHO, C COOMIOJICHIEM NPUHIIUIA MPEEMCTBEHHOCTH, & HOBBIC 3HAHUS BKJIIOYAIUCH B
o0LIyI0 cHCTEMYy MaTeMaTHYeCKHUX MPEJCTaBICHUN OOydalolUuXcs, pacuupss U yriayousss eg,
00pa3ysi MpOoYHbIe MHO>)KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O ITIPEJIMETA «MATEMATHUKA» B YHEBHOM IIJIAHE

B cootBerctBUM ¢ DenepanmbHBIM TOCYIApPCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM
cpeaHero oOmero oOpa3oBaHUs MaTeMaTHKa SBISIETCS 00A3aTENbHBIM MPEIMETOM Ha JaHHOM
ypoBHe oOpazoBanus. B 10 - 11 kmaccax yueOHbId mpeamer «MaremaTuka» TpPaJULMOHHO
U3y4aeTrcs B paMKax CIEIyIOMMX Y4YeOHBIX KypcoB: «AinreOpa M Hayajla MaTeMaTUYECKOTrO
aHanmuza» «l'eomerpusi», «BeposTHOCTh M cTaTUCTHKAa». DOPMHUpPOBAHUE JOTUUECKUX YMEHHI
OCYIIECTBIISIETCS HA MPOTSKEHUHM BCEX JIeT OOy4YeHHs] B CTapuieil IIKOJe, a 3JEMEHTHI JIOTMKU
BKJIIOUYAIOTCS B COJIEp’KaHNE BCEX HAa3BaHHBIX BBIIIE KYPCOB

TemaTnueckoe IUTaHUPOBAaHHE Y4YEOHBIX KYpPCOB M PEKOMEHAYEMOE paclpeeleHue
y4eOHOTO BpPEMEHH ISl U3yYeHHUs! OTACIbHBIX TE€M, HPEIJIOKEHHBIC B HACTOSIIEH Mporpamme,
HA/I0 paccMaTpuBaTh Kak NMPUMEpPHBIC OPUEHTHUPHI B IMOMOIIb COCTABUTEIIO aBTOPCKOW paboueit
OporpaMMbl U TIPEXJE BCEro YUYHUTENI0. ABTOp pabodeld MporpaMMbl BIIpaBe YBEIUYUTH HIIU
YMEHBIINUTh MPEUIOKEHHOE YHCIIO y4eOHBIX YacOB Ha TEMY, YTOOBI YINIyOUTbCS B TEMAaTHUKY,
Oojyiee 3aMHTEPECOBABUIYI0 OOYy4alOUIMXCSA, WM HANpaBUTh YCWIHA Ha TPEOJI0JIEHUE
3arpyaHeHuil. JlomycTUMO Takke JIOKaJbHOE MepepacrpesiefieHne M MepecTaHOBKa 3JIEMEHTOB
collep)kaHusl BHYTPM HaHHOTO Kiacca. KonamdecTBo MpOBEpOUHBIX paboOT (TeMaTHYECKHM U



UTOTOBBIM KOHTPOJb KayecTBAa YCBOCHHUS Y4eOHOI0 Marepuana) U MX THUIl (CaMOCTOSATEIbHbIE U
KOHTPOJIbHBIE pabOThI, TECThI) OCTAIOTCS HAa YCMOTpEeHHE yuuTens. Takke y4yuTeldb BIIpaBe
YBCIWYUTL WM YMCHBIIUTL YHUCIIO y‘IeGHBIX qaCoB, OTBCIACHHBIX B pa60qeﬁ nporpamMmmce Ha
00001ICHIE, TOBTOPEHHE, CHUCTEMATH3aIlMI0 3HAHWUK oOydJarommxcs. EAMHCTBEHHBIM, HO
MPUHLMITAAIBHO BaXKHBIM KPUTEPHUEM, SIBIISIETCS TOCTHKEHUE PE3yJIbTaTOB 00YUYEeHHUsI, YKa3aHHBIX
B HACTOSIIIEH TPOTrpaMMe.

B YueObnoMm mane Ha m3yueHue marematuku B 10-11 kiaccax Ha yriryOJI€HHOM ypOBHE
OTBOJAUTCS § y4EeOHBIX YacCOB B HEJENI0 B TEUCHHE KAXKJOT0 Toj1a o0ydeHus, Bcero 536 y4eOHBIX
YacCoB: HAa U3YUCHUC anre6p51 -4 yaca B HCACIIO, TCOMCTPHUU — 3 gaca B HCACIIIO, HAa U3YYCHUC
BCPOATHOCTU U CTATUCTUKHU OTBOJUTCA 11O 1 4JacCy B HCHACIIIO.

T'oa n kiace TMpever KosmuecTBo KosmmuecTBo Bcero yacos 3a
o0y4eHust 4acoB B HeJle/I10 Y4eOHBIX He/leJIb y4eOHbIi rojx

10 xmacc anrebpa 4 34 136

10 kirace TEOMETPHUS 3 34 132

10 BEPOSITHOCTD U 1 34 34
CTaTUCTHKA

11 xiace anrebpa 4 33 132

11 xmacc TEOMETPHUS 3 33 99

11 xirace BEPOSITHOCTD U 1 33 33
CTaTUCTHKA

HHcTpyMeHTapuil 1Jis1 OLEHWBAHMS Pe3YJbTATOB: YCTHBIE OTBETHl, TECTUPOBAHUE,
KOHTPOJIbHBIE PA0OThl, MOHUTOPUHTH, CAMOCTOSITENIbHBIE pabOThl, TBOPUECKHE padOThI, y4acTHE B
KOHKypcax | JIp.

Hcnoan3yemblie negaroruvyeckue TexHojorun. C nenpio oodecnieueHus 3PGEeKTUBHOCTH U
pPe3yNbTaTUBHOCTH Y4eOHOTO TMpoliecca HCIONb3YIOTCS pa3iHyYHble TEXHOJOTHH OOYy4eHHS.
I'maBHOW 3amadeil MCMOIB30BaHKS HOBBIX TEXHOJIOTUM SIBIIAETCS PACIIUPEHUE UHTEIUIEKTYaIbHbBIX
BO3MOKHOCTEH uenoBeka. Bce wucmonb3yeMmble TEXHOJOTMM HaIpaBieHbl Ha COXpaHEHUE
(GU3NYECKOT0, TICHXMYECKOTO M HPABCTBEHHOT'O 3[0POBBS KaXJOro ydeHuka. Ha ypokax
UCIIOJIB3YIOTCS SJIEMEHTHI CIEAYIONINX TEXHOJIOTHIL:

IIpo6aemHoe odOyuenue. Co3gaHue B Y4eOHOW MESATEIBHOCTH TMPOOJIEMHBIX CHUTYallMi M
OpraHu3alysl aKTUBHOM CaMOCTOSITENIBHOW JEITENBHOCTH YYalluXcs O HMX PAa3pelIeHHI0, B
pe3yJbpTaTe 4Yero MPOUCXOIUT TBOPYECKOE OBJAJACHUE 3HAHUSMH, YMEHHSIMH, HABBIKAMH,
Pa3BUBAIOTCS MBICIIUTEIbHBIE CIOCOOHOCTH.

HNuauBuayanbHO-pa3BuBamollee o0ydyeHrne.  3HAKOMCTBO C  HOBBIMH  METOJaMU
MBICJIIUTENIBHOW ~ JIEATETbHOCTH TpPU  PEIICHMH TBOPYECKUX 3aJaHUA C  4YepTexamu,
TEXHOJIOTMYECKUMHU KapTaMU B UHAUBUAYAJTbHOM MOPSJIKE

PasnoypoBHeBoe oO0ydeHme. Y  yuuTens MOSBISAETCS  BO3MOXXHOCTh  IOMOTaTh
cinaboMmy, yaensaTh BHUMaHUE CUJIBHOMY, pEalHu3yeTcs >KeJaHhe CHUIIbHBIX ydaluxcs ObICTpee U
ryoxke mpoABuUratbes B oOpazoBaHuu. CHIIbHBIE YydYallluecs YTBEPKAAIOTCS B CBOUX
CIOCOOHOCTSIX, ClIa0ble MOJy4YaloT BO3MOKHOCTb HCIBITHIBATH YYEOHBIM yCIEX, MOBBIIIAETCS
YPOBEHb MOTHBALIMU YUEHHS.

TexHoI0rHsl MPOEKTHOr0 00y4YeHHusl. YUYUTENh OpraHu3yer ydeOHO-TI03HaBaTEIbHYIO,
UCCIICIOBATENILCKYIO, TBOPYECKYI0 WM WIPOBYIO JIEATEIHHOCTh OOYYaIOIMIUXCS, KOTOPHIE
OBJI4/ICBAIOT HABBIKAMU CAMOCTOATEIBHOTO TOMCKA, 00pabOTKN M aHaiIM3a HY>KHOW MHPOpMaLUU




JUISL peUIeHUs] KaKoi-1T100 mpo0OieMbl, 3HAUMMOM /1711 Y4aCTHHKOB ITPOEKTA.

Paborta ¢ ucrnonbp3oBaHueM 3TON TEXHOJOTHH AaeT BO3MOXXHOCTh Pa3BUBATh WHANBUyaIbHbIC
TBOPYECKHUE CIIOCOOHOCTH ydyamuxcs, 0ojiee OCO3HAHHO MOAXOMUTh K MPO(PECCHOHATHLHOMY M
COLIMAJILHOMY CaMOOTMPE/IEIICHHUIO.

TexHos0rusl MCNOJIb30BAaHUS B 00YyYeHHMH HMIPOBBIX METOI0B: POJIEBBIX, [1€JOBbIX H
APYrux BHAOB oOyuyawmmux wurp. Pacmmpenne Kpyrosopa, pa3BUTHE MO3HABATEIbLHOU
NEeSTeNIbHOCTH, (OpMHUpPOBaHHME OMNPENCICHHbIX YMEHUA U HaBBIKOB, HEOOXOJUMBIX B
NPaKTUYECKOH eATeNFHOCTH, Pa3BUTHE O0IIEeyuYeOHbIX YMEHHUI U HABBIKOB.

TecToBble TexHOJ0rMU. OlLileHKa YPOBHS 00YYEHHOCTH IO KOHKPETHOH TeMe, MO3BOJISAIOIIast
peaJbHO OLIEHUTh TOTOBHOCTH OOYYAIOIIMXCS K HWTOrOBOMY KOHTPOJIO, YCTAHOBIICHHE
KOJINYECTBEHHBIX U KaUECTBEHHBIX WHANBUIYAIbHBIX PAa3TUUN.

OOyyenue B coTpyaHUYecTBe (KOMaHAHasi, rpynmoBasi padora). CoTpyaHUYECTBO
TPAaKTyeTCs KaK uJed COBMECTHOM pa3BUBAIONICH AEATETbHOCTH B3pPOCHBIX U JETEH.
OOyuaroniyecs U y4uTellb 3aHUMAIOTCS COBMECTHON JIEATENBHOCTHIO. DPPEKTUBHOCTh METOa HE
TOJIKO B aKaJIEMUYECKUX ycrexax 00y4aromuxcs, HO U B UX UHTEJUIEKTYaIbHOM U HPAaBCTBEHHOM
Pa3BUTHHU.

HNHpopManmoHHO-KOMMYHUKAIMOHHBIE TexHoJorum. Vcmons3oBanue I[IK B yueObHOM
nporecce. Coznanue pedeparoB, criaiiioB, npeseHtanuii u ap. Ilouck HyxHON nHbOpManmu B
HNurepHer. IIpumeneHne noy4eHHbIX 3HAHUM B IIPAKTUYECKOMN JESITEIIBHOCTH.

3nopoBbecOeperaomme TeXHOJAOruM. VCronb30BaHUE MaHHBIX TEXHOJOTHUNA MO3BOJISIIOT
paBHOMEPHO BO BpeMs ypoKa paclpeiensTh pa3iuyHble BHJIbI 33JaHUN, 4YepeaoBaTh
MBICTTUTENIbHYIO ESATEIbHOCTh C (PU3MUHYTKAaMU, ONIPEACIATH BpEMS MOIauM CII0KHOTO y4eOHOTOo
MaTepuaia, BBIJCNIATh BpeMs Ha MPOBEIECHUE CaMOCTOSTENIbHBIX pabOT, HOPMATUBHO MPUMEHSTh
TCO.

PaGouas mporpamma  o0ecmedeHa  COOTBETCTBYOUIIUM  MNpPoOrpaMme  y4eOHO-
MeTOAMYECKUM KOMILJIEKCOM:

1. Anre6pa u Hayasa MaTeMaTHYECKOro aHain3a (6a30BbIid ypoBeHb): 10 kiacc: y4eOHUK A1
yuamuxcs oOuieodpa3oBarenbHbIXx opranuzammit/ A.I'. Mep3nsak, 1. A.  Howmuposckuii, B.b.
[Tononckuit, M.C. Sxup. — M.: Benrana-I'pad, 2018.

2. Teomerpuss  (0a30BBIH  YpPOBEHB): 10  xmacc:  y4eOHMK A ydalIuxcs
obmeobpazoBatenbHbIx opranuzammit/ Mepsmsik A.I'., Homuposckuit  [[.A., Tlomonckuii B.b.
2018.

3. Anrebpa u Hayama wareMaTudeckoro aHamm3a (0a30BbI ypoBeHb): 10 kmacc:
JUIaKTUYECKUE MaTepuanbl: COOPHHK 3aJad M KOHTPOJNbHBIX pabor/ A.I'. Mepsnsak, B.b.
[Monounckuit, M.C. fAxup.- M.: Benrana-I'pad, 2018.

4. Teomerpus (0a30BbIif ypoBeHB): 10 Ki1acc: IUAaKTHUECKHE MaTepuabl: COOPHUK 3a7ad U
KOHTPOJIbHBIX padoT / Mep3nsk A.l'., [lononckuii B.b., Pabunosuu E.M. - M.: Benrana-I"pad,
2018.

5. Anrebpa W Hayalia MaTeMaThyeckoro aHanmu3a (0a3oBbId ypoBeHb): 10 kiacc:
meroandeckoe mocobue /E.B. bymnko, A.I'. Mep3nsk, B.b. Ilomonckmii, M.C. fAxup. — M.:
Benrtana-I"pad, 2018

6. Teomerpusi: 10 kmacc: meroamyeckoe mocobue / E.B. Bbymnkxo, A.I'. Mep3nsk, B.b.
[Mononckuit, M.C. fAxup.- M.: Berrana-I'pad, 2018.

7. AnreOpa u Hayajla MaTeMaTHYecKoro aHanu3a (0a30BbIil ypoBeHb): 11 kiace: yueOHUK JUIs
yuamuxcs oomeoopazoBatenbHbix mKkoin/ A.I'. Mepsnsk, /. A. Homuposckuii, B.b. ITononckuii.
M.C. Sxup. — M.: Benrana-I'pad, 2018


http://www.google.com/url?q=http%3A%2F%2Fwww.uchportal.ru%2Fload%2F131-1-0-4040&sa=D&sntz=1&usg=AFQjCNHQTi_Ozkv5mlCQtLUFugxfd5o3xg

8. T'eomerpus  (0a30BBIi  YpOBEHB): 11  kmacc:  yd4eOHMK  JUIsl  yYallluXCs
obmeoOpaszoBarenbubIx mKkod/ A.I'. Mepsinsk, B.b. [lononckuii, M.C. Skup.- M.: Benrana-I'pag,
2017.

9. Anrebpa u Hayama MareMmarumueckoro aHaim3a (0a3oBBIM ypoBeHb): 11 Kiacc:
TUTAKTUYECKHEe MaTepualibl: COOPHUK 3a7ad M KOHTPOJIbHBIX pabot/ A.I'. Mepsnsak, B.b.
[Toonckuit, M.C. Skup.- M.: Benrana-I'pad, 2018.

10. T'eometpust (6a30BbIN ypoBeHB): 11 Kacc: AMAAKTUYECKHE MaTepUabl: COOPHUK 3a7ad U
KOHTPOJBbHBIX pabot/ A.I'. Mep3ainsik, B.b. ITononckwuii, M.C. Sxup.- M.: Bentana-I'pad, 2018.

11. AnreOpa u Hayama wmareMatudeckoro aHanmm3a (0a30BbIi ypoBeHb): 11  kmace:
metonudeckoe mocodue /E.B. Bynko, A.I'. Mep3msk, B.b. IMonouckuii, M.C. Sxup. — M.:
Benrana-I'pad, 2018

12. Teomerpusi: 11  macc: meromamueckoe mocobue /E.B. Bbynko, A.I'. Mepsnsak, B.b.
[Toonckuit, M.C. Skup.- M.: Benrana-I'pad, 2018.

Cormacio OCHOBHOM 00pa30BaTeIbHONM ITPOTrpaMMBbl CpelHEero oo01ero oopasoBanus MAOY
«Jluneit  «Consipuc» [UIS  TPOBEJCHHUS KOHTPOJS YCBOCHHS IPOTPAMMHOIO Marepuaia
IPEeNYCMOTPEHBI BUBI KOHTPOJIAL.

Pacrnipenenenuie BUIOB KOHTPOJIS IPOUCXOTUT CIEAYIONTUM 00pa3oM:

KoanuecTBo pador
10 10 10 11 11 11
KJ1accC KJIacc KJ1acc KJ1acc KJIacC KJIacc
[Ipenmer
BEPOSITHOCTh BEPOSITHOCTh
anredpa | reoMerpus anredpa | reoMeTpus
N CTaTUCTHUKA N CTaTUCTHUKA
Bun xouTpons
Bxonnast quarHocThka 1 1 0 1 1 1
IIpomexyrounas
aTTecTanusd 1 1 1 1 1 1
3a | monyroaue
[TpomexxyTouHas
(uToroBas) aTTecTalus 1 1 1 1 1 1
3a Y4eOHBIN TOJT
Texymume 9 5 1 9 5 1
KOHTPOJIbHBIC PAOOTHI
Hrorosoe
KOJINYeCTBO 12 3 3 12 8 4
KOHTPOJIbHBIX padoT
3a y4eOHBbIH ToJ

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NTPOT'PAMMBI 110 MATEMATHUKE
YIJAYBJEHHBIA YPOBEHB HA YPOBHE CPEJHEI'O OBIIIETO OBPA3OBAHUSA

OcBoenne yuebHOro mpeamera «MaremMaTHKa» JOJKHO OOECeuMBaTh JOCTH)KEHHE Ha
ypOBHE cpenHero oomero o0pa3oBaHUS CIEAYIOMIMX JMYHOCTHBIX, METampeIMETHBIX U
IpEeIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JInaHOCTHBIE PEe3yNIbTAaThl OCBOCHHS IPOrPaMMBbI CpEeHETO 001Iero 00pa3oBaHuUs JOCTUTAIOTCS
B €IMHCTBE Y4eOHOU M BOCIIUTATENILHON JeaTeIbHOCTH JIHiiess B COOTBETCTBUH C TPAIUITUOHHBIMU
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POCCUHCKMMH COLUOKYJIBTYPHBIMU M JIyXOBHO-HPaBCTBEHHBIMU I[€HHOCTSIMU, NIPUHSITHIMH B
oOmiecTBe mMpaBUJaMH M HOPMaMH TOBEJEHHUS M CIOCOOCTBYIOT MpPOIECCaM CaMOIMO3HAHUS,
CaMOBOCITUTaHUS ¥ CaMOPa3BUTHS, POPMUPOBAHUS BHYTPEHHEH MO3UIIMN JIMYHOCTH.

JInuHOCTHBIE pe3yJIbTaThl.

JIn4HOCTHBIE  pe3yibTaTbl OCBOCHHUS MPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUs
JOCTUTAIOTCS B €IUHCTBE Y4eOHOM M BOCIMTATENbHON JAeATEIbHOCTH JIuies B COOTBETCTBUU C
TPaJIULMOHHBIMU POCCUMCKHUMH COLIMOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMH I[E€HHOCTSMH,
OPUHITEIMEA B OOIIECTBE MpaBUIAMH W HOPMaMU TOBEIEHUS W CIIOCOOCTBYIOT IMpoIleccam
CaMOIIO3HAHUS, CAMOBOCIHTAHHUS U CaMOpa3BUTHs, (OPMUPOBAHHUS BHYTPEHHEH MO3UIIUU
Tu9HOCTH. ByayT chopMHUpOBaHbI ClEAYIONIUE INIHOCTHBIC PE3YIbTATHI:
® TPAKIAHCKOTO BOCHUTAHUS: CPOPMUPOBAHHOCTH TPAXKIAHCKON MOZHUIIMK 00YUYAIOIIETOCs KaK

AKTUBHOTO Y OTBETCTBEHHOT'O WJIEHA POCCHIMCKOrOo OOINeCTBa, MPEICTaBICHHE O
MaTEeMAaTHYECKUX OCHOBaX (hYHKIMOHHPOBAHUS PA3NMUYHBIX CTPYKTYp, SIBJICHUU, MPOLEIYP
rpaKAaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE B3aUMOJCHCTBOBATH C
COLIMATTLHBIMHA WHCTUTYTAMHU B COOTBETCTBHH C WX (PYHKIHMSIMH U Ha3HAYCHHEM;

® [aTPUOTUYECKOTO BOCIIUTAHUS: c(hOPMHUPOBAHHOCTh  POCCHUUCKOM rpak1aHCKOU
UJECHTUYHOCTH, YBAXEHUS K TMPOIUIOMY M HACTOSAILIEMY POCCHUHUCKOW MAaTEeMAaTHKH,
LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUHUCKUX MATEMaTUKOB U POCCHUMCKON
MaTeMaTUYeCKOM MIKOJIbI, UCIIOJIb30BAHUE ATUX JTOCTHXKEHUH B PYrHX HayKaX, TEXHOIOTHSIX,
chepax SKOHOMHKHU;

® JIyXOBHO - HPAaBCTBEHHOTO BOCIHHUTAHMS: OCO3HAHHE JyXOBHBIX IIEHHOCTEH pPOCCHIICKOTO
Hapozaa, chopMHUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO TOBEICHUS, CBI3aHHOTO
C MPAaKTUYECKUM NPUMEHEHUEM IOCTHKEHHM HAayKU U JEATEIbHOCTH Yy4EHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOWYUBOTO Oy IyIIEro;

® DOCTETHMYECKOTO BOCHHUTAHUSA: OSCTETHMYECKOE OTHOLIEHHWE K MHpY, BKIIOYasg JCTETHUKY
MaTeMaTUYeCKNX  3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIICHWH, PaACCYXIACHUH,
BOCIPUHUMYHMBOCTh K MATEMaTHUYECKUM acCIleKTaM Pa3IMYHbIX BUIOB HCKYCCTBA;

e (usmyeckoro BocUTaHUsA: CPOPMUPOBAHHOCTH YMEHUS MPUMEHAITh MaTeMaTUYECKHUE 3HAHUS
B MHTEpECax 3JI0POBOT0 U Oe30macHoro obpa3a KU3HU, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY
3I0pOBBIO ( 3J0pPOBOE MHUTAHME, COATTAHCUPOBAHHBIA PEKUM 3aHATUN U OTAbIXA, PETyNApHas
bu3ndecKass aKTMBHOCTH), (DM3UUYECKOE COBEPIICHCTBOBAHHWE TIPU 3aHATHUSAX CIIOPTUBHO-
037I0POBUTEIHHON NEATENbHOCTDIO;

® TPYJIOBOIO0 BOCHHUTAHUS: TOTOBHOCTh K TPYAy, OCO3HAHHUE IIEHHOCTH TPYIOJIO0Us, HUHTEpEC K
paznuuHbIM cepaM NMpoecCHOHANBHON AEATENbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON U eé
NPUWIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOpP Oyaymed mnpodeccun u
peann30BbIBaTh COOCTBEHHBbIE JKM3HEHHBbIE IUIAHBI, TOTOBHOCTh M CIOCOOHOCTh K
MaTeMaTHYECKOMY OOpa30oBaHUIO M CaMOOOpPA30BaHUIO Ha MPOTSHKECHUHM BCEH CBOEH KU3HH,
FOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHUM MPAKTUYECKHX 3aJad MaTeMaTUYeCKOU
HaIpaBJICHHOCTH;

® OSKOJOTHYECKOTO0 BOCHHUTAHHS: CPOPMHUPOBAHHOCTH SKOJIOTHYECKON KYJIBTYpPBI, MOHUMAaHHUE
BIUSHUS COLIMAIbHO-OKOHOMHYECKUX TIPOLECCOB HAa COCTOSIHUE MPUPOJIHON  Cpenbl,
OCO3HaHHE TI00ATBHOTO XapaKTepa dKOJOTUYECKUX MPoOJieM, OpUEHTAIUsl Ha TPUMEHEHUE
MaTeMAaTHYECKUX 3HAHWM I pelIeHus 3afgad B OOJacTH  OKpYXKaroIIel Cpemsl,
MJIAaHUPOBAHUE MOCTYNKOB U OLEHOK UX BO3MOXKHBIX TTOCJIEACTBUN JIJIs1 OKPYXKAIOILLEH Cpe/ibl;

® I[IGHHOCTH HAay4HOTO IO3HaHUA: CHOPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH ¢ OOIIECTBEHHOW TPAKTUKH, TIOHUMaHUE
MaTeMaTHUECKOM HayKH Kak c(epbl 4ellOBEUECKOH HEATelIbHOCTH, JTAoB €€ pa3BUTHUS U
3HAYUMOCTU JJI1  Pa3BUTUS  IUBWIM3AIMM, OBJAJECHUE SI3BIKOM MaTeMaTHUKU U

11



MaTE€MaTU4YeCKON KyJIBTYPOM KakK CpPEICTBOM II03HAaHUS MHpPA, TOTOBHOCTH OCYILECTBIATH
IIPOCKTHYIO U UCCIIEN0BATEIbCKYIO AEATEIBHOCTh HHINBUYaIbHO U B IPYIIIIE.

MeTtanpenmeTHbie pe3yJibTaThl.

MertarnpeaMeTHbIe pe3yIbTaThl OCBOCHHUS MTPOrpaMMbl yueOHOro npenmera «MaremaTukay
XapaKTepU3YIOTCSl OBIIQJICHUEM YHHMBEPCAJIbHBIMU I03HABATEIbHBIMU YYCOHBIMU JEHCTBHIMH,
YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU yueOHBIMU JNENUCTBUAMY, YHUBEPCAIbHBIMU
PETYJIATUBHBIMU YYE€OHBIMH JICHCTBUSIMHU, COBMECTHOM JCSITEIHHOCTBIO.

YHuBepcanbHbIE TO3HABATEIbHBIE YUEOHBIC JEUCTBUS OOecrmeunBaroT (popMupoBaHUE 0a30BBIX
KOTHUTHBHBIX TIPOILIECCOB OOyYarommxcsi (OCBOCHHE METOJOB TO3HAHHS OKPYXKAIOIMIETO MHUPA;
MPUMEHEHHE JIOTHYECKHX, HCCIIE0BATEIbCKUAX OTepallyii, yMeHUI paboTaTh ¢ nHpopMaImen).

Ba3oBrle Jornueckue neiCcTBU:

® BBIIBIATH M XapaKTEpU30BaTh CYLIECTBEHHbIE NPU3HAKM MaTEMaTHYECKUX OOBEKTOB,
NOHATUH, OTHOIIEHUM MEXIy MOHATUAMH; (DOPMYyIUPOBATH OMNpEACICHUS MOHATH,
yCTaHABJIMBATh CYIIECTBEHHBIN MpPU3HAK KiIacCU(UKALUU, OCHOBAHUS JUIs 0000LIeHUS U
CpaBHEHHMSI, KPUTEPHH ITPOBOUMOTO aHATIHN3a;

® BOCIPUHMMATh, (OPMYJIHUPOBaTH M MPEOOpPa30OBBIBATh CYXKJIEHHUS: YTBEPAUTEIbHBIE U
OTpHILIATENIbHBIC, €TUHIUYHBIC, YACTHBIE U 00IIKE; YCIOBHbIC;

® BBIIBISITh MaTEeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U NPOTHUBOpeuHs B (pakrax,
TAHHBIX, HAONIONCHUAX W YTBEPXKICHMAX; IpelyiaraTb KpPUTEPUH Ui BBIABICHHS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

® JenaTh BBIBOJABI C MCIIOJIb30BAHHUEM 3aKOHOB JIOTHKH, ICAYKTHUBHBIX W WHIYKTHBHBIX
YMO3aKJIFOUEHU W, YMO3AKIIOUECHUH 110 aHAJIOTHH;

e pa3duparh JOKa3aTeNIbCTBA MATEMAaTHUECKUX YTBEPKIEHHH (IpSAMble U OT MPOTHUBHOIO),
IIPOBOJIUTh CaMOCTOSATENIBHO HECIIOKHBIE JI0Ka3aTeIbCTBA MaTeMaTHYeCKUX (DaKTOB,
BBICTPAaMBaTh APryMEHTALMIO, MPUBOAUTH MPUMEPHl U KOHTPIPUMEpPHI; OOOCHOBHIBATH
COOCTBEHHBIE PACCYKACHUS;

e BBIOMpATH CIOCOO pelIeHus yueOHOM 3a/1a4n (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEILICHUS,
BbIOMpPATh HauboJIee MOIXOAAIMMI ¢ YYETOM CaMOCTOSTENbHO BBIACICHHBIX KPUTEPHUEB).

Ba3oBrle nccieqoBaTeIbCKUE JEHCTBUA:

® HCITOJIB30BAaTh BOIPOCHI KaK MCCIEA0BATEIILCKUH WHCTPYMEHT TO3HAHUS, (OPMYIUPOBATH
BONPOCHI, (UKCHPYIOIIHE TPOTUBOpPEUHE, MPOOJIIeMy, CaMOCTOSTEIbHO YCTaHABIUBATH
HMCKOMOE U JaHHOE, OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE,

® T[POBOJUTH CAMOCTOSITENIBHO  CIUIAHHUPOBAHHBIA  OKCIEPUMEHT, HCCIICJJOBAaHHE TIO
YCTAaHOBIICHUIO  OCOOEHHOCTEH  MaTeMaTHYeCKoro OOBeKTa, sBIEHUS, Ipollecca,
BBISIBJICHHIO 3aBUCUMOCTEN MEXKTYy O0OBEKTaMHU, SBICHUSMU, TPOIIECCAMU;

® CaMOCTOSITENBHO (POPMYIUPOBATH OOOOIICHHS U BBIBOABI IO pe3yIbTaTaM MPOBEAEHHOTO
HAONIOJICHUsI, HCCICIOBAHUS, OIICHUBATh JOCTOBEPHOCTHh IOJNIYYEHHBIX pEe3yIbTaTOB,
BBIBOZOB 1 000OILIEHNIH;

® [IPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIIBUTATH MPEIIMTOJIIOKECHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabota ¢ nuadpopmanmeii:

® BBIABJIATH ACPUIUTHI WH(OpPMAIMU, JAaHHBIX, HEOOXOIUMBIX JUIsl OTBETa HA BOIIPOC U JIJIst
pelieHus 3a1a4u;

12



e BpIOMpaTh HMHPOPMALMIO W3 HCTOYHMKOB PpA3JIMYHBIX TUIOB, AHAJIU3UPOBATH,
CHCTEMATH3HpPOBAaTh W HMHTEPIPETHPOBATh HH(POPMAIUIO PA3TUYHBIX BHAOB M (GopMm
MIPE/ICTABIICHMS;

® CTPYKTYpPHpOBaTh HHPOPMALIMIO, IPEACTABIATH €€ B pa3IMuHbIX (POpMax, WILTIOCTPUPOBATDH
rpauvecku;

® OlEHWBATh HAAE&KHOCTE WHPOPMAMKM IO  CaMOCTOSITEIBHO  C(HOPMYIHMPOBAHHBIM
KPUTEPHSIM.

KoMMyHHUKaTUBHBIE YHUBEpCAIbHbIE y4eOHBbIE JAEWCTBHUS 0OecreynBaroT CcHOpPpMHUPOBAHHOCTD
COLIMAJIbHBIX HABBIKOB 00YYaOIINXCS.

OO01enue:

® BOCIPHUHHMMATh M (HOPMYyIUPOBATH CYKICHHUS B COOTBETCTBUHU C YCIOBHSIMU U IICISIMH
OOIIEHHNS; SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3PEHHUS B YCTHBIX M MMMCHbMEHHBIX
TEKCTaX, J1aBaTh IMOSICHEHHUS IO XOJy pPELICHHs 3aJauyd, KOMMEHTHPOBATh IOJy4YEHHBIN
pe3yJbTar;

e B XxoJe OOCYXJEHHUS 3aJaBaTh BOINPOCHI MO CYIIECTBY OOCYKIaeMOH TeMbl, MPOOIEMBI,
pemaeMoil 3a7auyu, BBICKA3bIBaTh WJICH, HAIlCJIEHHbIE HAa TOUCK PELICHMS; COMOCTABISAThH
CBOU CYXJICHUS C CYXKIEHUSIMH JIPYT'HX YYaCTHHUKOB JIMAJIOTa, OOHAPYKHUBATh pa3iuyue U
CXOJICTBO TIO3UIMI; B KOPPEKTHOH ¢opme (opMynupoBaTh pasHOrIacusi, CBOHU
BO3PAKCHHUS,

® TIIPEICTaBIATH PE3YJbTaThl PEUICHUS 33/1a4d, SKCIICPUMEHTA, HWCCIEIOBAaHUs, IPOEKTa;
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIGHHS C YYE€TOM 3a1ad IMpe3eHTAlUH U
0CcOOEHHOCTEH ay TUTOPHH.

CoTpyaHUYECTBO.

® T[IOHMUMAaTh M HCIIOJIb30BATh MPEUMYLIECTBA KOMAHIHOW U MHIAUBUAYAIbHOW PabOTHI Mpu
pelIeHrnr y4eOHBIX MaTeMaTUYeCKUX 3ajay; MPUHUMATh 11eJIb COBMECTHON JESTeIbHOCTH,
[UIAaHUPOBATh ~ OPraHM3aIMI0 COBMECTHOW paboThl, pacmpeneisTb BUIb  paboT,
JIOTOBAPUBATHCS, 0OCYKIATh MPOIIECC M pe3yJIbTaT paboThl, 000011aTh MHEHUSI HECKOIBKUX
JIIOJICH;

® y4YacTBOBATh B IPYMIOBBIX (opMax paboThl (00CYk aeHUs, OOMEH MHEHHUSIMH, «MO3TOBbIC
HITYPMBD» U WHBIE); BBIIOJIHATH CBOIO YacTh pabOTHl M KOOPAWHUPOBATH CBOM JEUCTBHUSA C
OPYTMMH 4JEHAaMU KOMaH[bl; OLICHHBAaTh KayecTBO CBOETO BKJIaJa B OOLIUI MPOIYKT IO
KpUTEPHSIM, CHOPMYITHUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUS

PerynartuBHple  yHUBepcalbHble Yy4eOHble JeficTBUA  oOecreynBaiOT  (OPMHpPOBAHUE
CMBICJIOBBIX YCTAaHOBOK U KU3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopranu3anusi:

® CaMOCTOSTENHHO COCTAaBJIATH IUIAH, AQJITOPUTM pEIICHUs 3aJadd, BBIOMpATh CIOCOO
pemieHus ¢ y4€TOM HUMEIOHIMXCS PECypcoB U COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ yUETOM HOBOI MH(QOPMAIIHH.



CaMOKOHTpOJIB:

e BJaJeTh HaBbIKAMU NO3HABATEILHOW pepIEeKCHHM KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN
U MBICIHUTENBHBIX IPOLECCOB, MX PE3yJIbTaTOB, BJAJETh CHOCO0AMH CaMOIPOBEPKHU,
CaMOKOHTPOJIA IIPOLIECCa U pe3ysibTaTa PEIeHNUs MaTEeMAaTUUECKON 3a1a4H;

® I[PEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIPU PELICHUU 3aJa4d, BHOCHUTH
KOPPEKTHBBI B JAEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, HAaMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYHOCTEN;

® OIICHUWBATh COOTBETCTBHE PE3YJIbTaTa LIEIH U YCIOBUSAM, OOBACHITH IPHUUUHBI TOCTUKECHHUS
WIA HEIOCTUXKEHHUS pe3yJbTaToOB JESITEIbHOCTH, HAXOAUTh OHIMOKY, /JaBaTh OLIEHKY
npuoOpPEeTEHHOMY OTIBITY.

[IpenmeTHbIe pe3ybTaThl

[IpenMeTHble pe3yabTaThl OCBOEHHUS paboyeil mporpaMmbl MO MaTeMaTUKEe Ha
yIIIyOJICHHOM YPOBHE CpEIHEro oOmiero oOpa3oBaHMsI MPEACTABICHBI IO ToJaM OOydYeHHs B
paMKax OTJENbHBIX YYEOHBIX KypCOB B COOTBETCTBYIOUIMX pa3/iesiax IpOrpaMMBbl 0 MaTeMaTHKe:
B 10-11 xmaccax — Kypca « AnreOpa W Hayajlla MaTeMaTHYeCKOrO aHau3a», « ['eoMeTpus», «
BeposATHOCTB U CTaTUCTHKAY. [To yuebnomy mpenmery "MaremaTuka" (BKJIIOYasi Kypchl
"AnreOpa u Hayanma maremaruyeckoro axanuza", "I'eomerpus”, "BeposTHOCTh M cTaTHCTHKA")
(0a30BBIN ypOBEHb) MpEeIMETHBIE PE3yIbTaTaM OCBOCHMS 0a30BOro Kypca MaTeMaTHKH JOJDKHBI
OTpaXkaTh:

1) BJIQJICHHE METOJaMH  JI0Ka3aTelIbCTB, alNrOPUTMaMU  pelIeHUs 3ajad; yMEHHE
dbopMyIMpoBaTh OMpeeNIeHUs], aKCHOMBI U TEOPEMBI, IPUMEHATh UX, IPOBOJUTH JOKa3aTelbHbIE
paccy X AeHHsl B X0JIe PEeLICHUS 3a1a4;

2) YMEHHUE ONEpUPOBATh MOHATHAMU: CTEIIEHb YUCIIA, JJOrapu(M YUCIIa; YMEHHUE BBITIOIHSITh
BBIYUCIICHHE 3HAYCHUH U TpeoOpa3oBaHMs BBIPAKEHUH CO CTENEHSAMH U Jorapu@mamu,
npeoOpa3oBaHus IPOOHO-PAIIIOHAIBHBIX BBIPAXKCHU;

3) YMEHHE ONEepUpPOBaTh MHMOHATHUSAMH: pPAaLMOHAIbHbIC, MPPALMOHAIbHbIEC, TOKa3aTelbHbIC,
CTENeHHbIE, TIorapu(PpMUUECKHe, TPUTOHOMETPUUECKHE YPAaBHEHUSI U HEPABEHCTBA, UX CUCTEMBI;

4) YMEHHE ONEepUpOBaTh MOHATHAMH: (QYHKIMS, HEmpepbiBHas (QYHKIMS, MPOU3BOJIHAS,
nepBooOpa3Has, OINpeAeNeHHBbI HWHTErpajl; yMEHHE HaxOJIuUTh IPOU3BOJIHBIC 3JIEMEHTAPHBIX
GyHKIUI, UCTIONB3YsI CIPaBOYHBIE MaTEPHUAJIbL; UCCIEI0BATh B MPOCTEHIINX clTydasx GyHKIUU HA
MOHOTOHHOCTb, HAaXOJWTh HAWOOJBIINE M HAUMEHBLINE 3HAYCHUs (YHKIMNA; CTPOUTH TpaduKu
MHOT'OYJICHOB C MCIIOJIb30BaHUEM ariapara MaTeMaTHIeCKOro aHAIN3a; PUMEHSITh IPOU3BOAHYIO
IpU peIlIeHUH 3a/1a4 Ha JIBUKECHUE; PelIaTh MPAaKTUKO-OPUEHTHPOBAHHBIE 3a7auyi Ha HauOOJbIINe
Y HaUMEHbBINNE 3HAUCHHS, HA HaX0XJIEHUE ITyTH, CKOPOCTH U YCKOPEHUS;

5) YMEHHUE OIEepPHPOBATH MOHATUSMHU: palMOHAIbHAs (DYHKIUS, TMOKazaTeslbHas (yHKIHS,
creneHHas (QyHKIws, Jorapumudeckas (GyHKIUSA, TPUTOHOMETpUYECKUE (DYHKIIMH, OOpaTHBIC
GyHKIIMHM, YMEHHUE CTPOUTHh TpauKh HW3YUEHHBIX (YHKIMH, HCIOIB30BaTh Tpaduku TpU
W3Y4YEHHH TPOIECCOB M 3aBUCHUMOCTEH, MPH PEIIEHUHU 33Jay U3 IPYrHX Y4eOHBIX MPEIMETOB U
3aJa4 U3 pealbHOM KU3HH; BBIpaKaTh (POPMYyJIaMU 3aBUCUMOCTH MEXKy BETUUMHAMU;

0) YMEHHUE pemiaTh TEKCTOBbIE 3a7lauyd pPa3HbIX TUIOB (B TOM YHCIIE HA MPOLEHTHI, OIU U
YacTu, Ha JBWXKEHHE, padOTy, CTOMMOCTb TOBapOB W YCIYyr, HaJOTH, 3aJayd M3 o00jacTtu
yOpaBleHUs] JHYHBIMH WM CEMEWHBIMH (UHAHCAMH); COCTABIIATH BBIPAKEHUS, YypaBHEHUS,
HEpaBEHCTBA M HX CHUCTEMBI [0 YCIOBHIO 3a/lauM, HCCJIEN0BaTh MOJYYCHHOE pELICHHE |
OLICHUBATh MPaBAONOI00HOCTh PE3yIbTATOB;

7) yMEHHE OIEepUPOBaTh MOHATHUSMHU: CpelHee apudMeTHdeckoe, MeIuaHa, HauOoJbIee U
HauMEHbIlIee 3HAYECHMs, pa3Max, IUCIEepPCHUs, CTaHIApTHOE OTKJIOHEHHE YHCIOBOro Habopa;
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YMEHUE U3BJICKaTh, WHTEPIPETUPOBATh HH(OpMAIMIO, TNPEACTaBICHHYI0O B Ta0OnMuax, Ha
auarpaMmax, rpaukax, OTpakarollyo CBOWCTBA pPEaIbHBIX MPOIIECCOB U SABICHHIA; MPEICTABIATh
UH(POPMALIMIO C TOMOUIBIO TAOJIUI] U AMArpaMM; MCCIIEOBATh CTaTUCTUYECKHE IaHHBIC, B TOM
quciie ¢ IPUMEHEHHEM IpaUUECKIX METOI0B U AIEKTPOHHBIX CPENICTB;

8) yYMEHHE OTEepUPOBAThH TOHITHAMU: CIIYYalHBIN ONBIT U CIIy4aitHOE€ COOBITHE, BEPOSATHOCTH
CIIy4allHOTO COOBITHS; YMEHHME BBIYHUCIATH BEPOSITHOCTh C MCIIOJIB30BAaHMEM TpadUuecKUX
METO/0B; IPUMEHATH (POPMYJIbI CIIOKEHHSI U YMHOXKEHUS BEPOATHOCTEH, KOMOMHATOPHBIE (PaKThI
U (OpMYJIBI NP PEIICHUH 337a4; OLIEHUBATh BEPOSITHOCTU PEaJbHBIX COOBITHIA; 3HAKOMCTBO CO
Cllyd4aifHBIMU BETMUYMHAMH;, YMEHHUE TPUBOIUTH NMPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIIMX YMCEN B
IPUPOHBIX U OOIIECTBEHHBIX SIBICHUSIX;

9) YMEHHME ONEpUPOBATH MOHATUSAMM: TOUKA, MpsAMasg, IUIOCKOCTb, IPOCTPAHCTBO,
JIBYTPaHHBIN yTOJI, CKPEIIMBAIOIIMECS NPSMBIE, TAPAJICIIBHOCTD U NEPIEHIUKYIIPHOCTD MPSMBIX
U IUIOCKOCTEH, YroJl MEXIy IpPSAMBIMH, YrOJI MEXIy MNPSAMOM M IIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH A0 IUIOCKOCTH, PACCTOSHHUE MEXKIY IPSAMBIMHU, PAaCCTOSTHUE
MEXY IIOCKOCTSIMM; YMEHUE UCIOJIb30BaTh IIPU PEIIEHUH 33]a4 U3yUCHHbIE (DAaKThl U TEOPEMBbI
IUIAaHUMETPHUH; YMEHHE OLIEHUBATh Pa3Mepbl 00BEKTOB OKPYIKAIOIIEr0 MUPA;

10)  ymeHuwe omnepupoBaTh IMOHITUSMHU: MHOTOTPAHHUK, CEUYEHHE MHOTOrpaHHHKa, KYO,
napajieNnenunes, npusmMa, nupamMmuaa, Gurypa 1 NoBepXHOCTh BpalleHUs, HWIMHAP, KOHYC, 1Iap,
cdepa, cedyeHuss GUTYphl BpalleHHs, IUIOCKOCTb, Kacaromiascs cdepbl, IWIMHApA, KOHYCa,
IUIOINAAb TOBEPXHOCTH MUPAMUIBI, TPU3MBI, KOHYCa, IIMIMHApPA, IJIoaas cepsl, 00beM Kyoa,
IPSIMOYTOJIBHOTO TapajljiesIenuIea, NUpaMubl, MPU3MBL, LHIUHApPA, KOHyca, LIapa; yMEHHUE
n300pakaTb MHOTOIPDAaHHUKHM U IOBEPXHOCTU BpAILlEHMs, UX CEUCHHs] OT PYKH, C IOMOIIbIO
YEPTEXKHBIX HHCTPYMEHTOB M DJJIEKTPOHHBIX CPEACTB; YMEHHE paclo3HaBaTb CHUMMETPUIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATH IIPAaBUJIbHBIC MHOTOTPAHHUKH;

11)  ymeHue omnepupoBaTh MOHATHUSMHU: IBMKEHHE B MPOCTPAHCTBE, MOA0O0HBIE (UTYPHI B
IPOCTPAHCTBE; UCTOIb30BATh OTHOIICHHE IIJIOIIAJICH MOBEPXHOCTEH U 00BEMOB MOAOOHBIX (hUryp
IIPY PELICHUN 33]a4;

12) YMEHHE BBIUYUCIATH T€OMETPUICCKUE BEIMUUHBI (JUTMHA, YTOJ, IIOMAdb, 00hEeM, IIOMAIb
MIOBEPXHOCTH), UCTIOJIb3Ysl U3yUYEHHBIE (POPMYJIBI U METOABI;

13)  ymeHue omepupoBaTh MOHATHSIMHU: NPSMOYTOJIbHAs CHUCTEMa KOOPJIMHAT, KOOPIUHATHI
TOYKH, BEKTOP, KOOPIMHATBI BEKTOPA, CKAJIIPHOE MTPOU3BEACHUE, YTOJI MEXKIYy BEKTOPAMH, CyMMa
BEKTOPOB, MPOM3BEJECHUE BEKTOpAa HA YUCIO; HAaXOAUTh C IOMOIUBIO H3YyYEHHBIX (HOpMYI
KOOpJMHATHI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXKIY ABYMsI TOUKAMU;

14)  ymeHue BHIOMpaATh MOAXOIAIIMKA M3YUEHHBIH METOJ Ui PELICHHs 3aJa4H, paclo3HaBaTh
MaTeMaTHuecKkue (akThl U MaTeMAaTHUYECKHE MOJICIIN B MPUPOIHBIX U OOIIECTBEHHBIX SIBJICHUAX, B
UCKYCCTBE; YMECHHME IPUBOJUTH IPUMEPHI MAaTEMAaTUYECKUX OTKPBITHM POCCUNUCKOM W MHUPOBOU
MaTeMaTU4YECKON HayKH.
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PABOYASA ITIPOI'PAMMA YUEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIM3A» 10-11 KJIACC yruy0/eHHbI ypOBeHb

HEJIN U3YYEHHUSA YYEBHOTI'O KYPCA

Y4eOHbII Kypc « Anrebpa W Hadajga MaTeMAaTHYECKOTO aHalM3a» 00ecrednBacT
WHCTPYMEHTANIbHYIO 0a3y [UIsl U3YYeHHS BCEX €CTECTBEHHO-HAYYHBIX KypcoB, (QOopMHpPYET
JIOTUYECKOe U a0CTPaKTHOE MBIIUICHHE OOYYArOIIMXCsl Ha ypOBHE, HEOOXOAMMOM JUIsl OCBOCHUS
y4eOHBIX KypcOB MH(POPMATHKHU, OOLIECTBO3ZHAHMSI, HCTOPUU, CIOBECHOCTH U JPYTHX TUCIUIUIMH.
B pamkax ydeOHOro Kypca « AnreOpa W Hayajla MaTeMaTHYECKOTO aHaIu3a» oOydaroniuecs
OBJIAJICBAIOT YHHUBEPCAIbHBIM SI3HIKOM COBPEMEHHOW HayKH, KoTopas (OpMyJIHpPYEeT CBOU
JOCTHKEHHUSI B MaTeMaThyeckoil ¢opme; 3aKialbIBAaeTCsl OCHOBA JUIsl YCIEIIHOTO OBJIAJCHUS
3aKOHaMU (U3UKH, XUMUHU, OWOJOTMM, TMOHMMAHHUS OCHOBHBIX TEHICHIMH OSKOHOMHUKU U
OOIIECTBEHHONW JKM3HHW, I[IO3BOJISIET OPUEHTUPOBATHCS B  COBPEMEHHBIX IMHQPPOBBIX U
KOMIIBIOTEPHBIX ~TEXHOJIOTHSX, WCIONB30BaTh HMX B IMOBCEAHEBHOW xku3HU. OBianeHue
a0CTPaKTHBIMH M JIOTUYECKH CTPOTHMMH MATEMAaTUYECKUMHU KOHCTPYKIHUSMHU Pa3BUBACT YMEHUE
HAXOJUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh HCTUHHOCTH YTBEPKICHHS, UCIIOIb30BaTh 0000IIIeHNE
U KOHKpETHU3allMio, a0CTparupoBaHUE U aHAJIOTHIO, (OPMHpPYET KpeaTUBHOE W KPUTHUECKOE
MBbILIUIEHHE. B Xo/1e u3ydeHus anreOpsl U Hayal MaTEMaTHYECKOIro aHallu3a Ha YPOBHE CPEIHEro
oOmiero oOpaszoBaHus oOydarolluecss MOJIY4YalOT HOBBIM OMNBIT PELIEHUS NPUKIAIHBIX 3a/1ad,
CaMOCTOSITENIbHOTO  TOCTPOEHHUSI ~ MaTeMaTUYeCKUX  MOJeled  pealbHbIX  CUTyaluud |
WHTEPIPETAIMA  TOJYYCHHBIX PEIICHUN, 3HAKOMATCS C TOpUMEpaMU  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B MPHUPOAE, HAYKE M B HCKYCCTBE, C BBIIAIOIIMMUCI MaTeMaTHYCCKUMHU
OTKPBITHUSIMH M UX aBTOpaMH. YYeOHBI Kypc o00lagaeT 3HAYUTEIbHBIM BOCIUTATEILHBIM
NOTEHIIMAJIOM, KOTOPBI peajau3yercss Kak dYepe3 YydeOHbI MaTepuall, CrHocOoOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHPOBO33PEHHUS, TaK M 4epe3 crenuduky ydeOHOW esTeTbHOCTH,
TpeOytomieil caMOCTOSTEIbHOCTH, aKKYPaTHOCTH, MTPOJOKUTEIbHOW KOHIIEHTPAIIU BHUMAHUS U
OTBETCTBEHHOCTH 3a MOJIy4eHHBIN pe3ynbrar. OOyueHue anreOpe MpeanosiaraeT 3HauYuTEeNbHbBIN
00BEM CaMOCTOSITENIbHON JIeATEIbHOCTH OO0YYaroIIUXCs, MO3TOMY CaMOCTOSITEIbHOE pEelleHUE
3a/1a4 €CTECTBEHHBIM 00pa30M SBISIETCS peallU3aliei qesITeIbHOCTHOTO IPUHIIAIIA 00yYeHUS.

B crpykType kypca « AnreOpa W Hayalla MaTeMaTHYeCKOTO aHAIHM3a» BBIACISIOTCS
CIIEYIOIINE COJCpPKATEIbHO-METOANYECKHE NMHUU: «Yucraa M BBIYHUCICHUSY, «YpaBHEHHS U
HepaBeHCTBa», «DyHKIMU U Tpadukm», « Hayama MaTemaTHdeckoro aHanm3ay, « MHOXKeECTBa U
Joruka». Bce OCHOBHBIE CO/IEPKATEIHLHO-METOIMYESCKUE JTHHUH U3YJal0TCS Ha IPOTSHKCHUH JIBYX
neT oOy4YeHHss Ha YypOBHE CcpeaHero oomero oOpa3oBaHUs. JlaHHBIN  KypC SIBISIETCS
MHTETPaTUBHBIM, O0BENUHSAA B ce0e CcoJep)KaHUE HECKOJIbKUX MAaTeMaTH4YeCKUX AMCLMILINH:
anredpa, TPUTOHOMETPHS, MaTeMaTHUECKHI aHaIN3, TEOpUsi MHOXKECTB U Apyrue. O0yuaronuecs
OBJIAJICBAIOT IIMPOKUM MAaTEeMAaTUYECKUM amlmapaToM, y HHUX IOCIEI0BaTeNbHO (GOpPMHUPYETCS U
COBEpIIICHCTBYETCS YMEHHE CTPOUTh MAaTEMAaTUYECKYIO0 MOJIEIb PEaJbHOU CHUTYyAIllNH, MPUMEHSTh
3HAHMS, TIOMyYEeHHBIE B YU4eOHOM Kypce « Anrebpa W Havajga MaTeMaTHYECKOTO aHAIM3a», IS
pEeUIeHUsT  CaMOCTOSATEIhbHO  CHOPMYIMpPOBAHHONW  MaTreMaTHYeCKOW  3amadW, a  3aTeM
WHTEPIPETHPOBATH MOTYYCHHBIN PEe3yIbTAaT.

Copepxanne nuHud «Yucna W BBIYMCIEHUS» 3aBepuiaeT (OPMHUPOBAHHE HAaBBIKOB
UCIIOJIb30BaHUs JACMCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO HAa4aTO Ha YpOBHE OCHOBHOI'O OOIIETO
oOpazoBaHusi, oco00oe BHUMaHUE yAeIsIeTCS (OPMUPOBAHUIO PANMOHAIBHBIX HABBIKOB
BBIUMCJICHHUM, BKIIOYAIOIINX B ce0sl UCMOIb30BAaHUE PA3IUYHBIX (HOPM 3alHCH JIEHCTBUTEIBHOTO
4Hclla, YMEHUE, AeNaTh MPHUKUAKY, OIEHUBATh pe3yibTar. OOydarouiuecs: MOTy4arOT HaBBIKU
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NpUOIKEHHBIX BHIYHUCIICHHM, BBHITIOMTHEHHS JCWCTBUN C YHCIaMHU, 3alFICAHHBIMU B CTaHIAPTHOMN
dbopMe, HCMONB30BaHUS MATEeMATHYECKUX KOHCTAHT, OIICHUBAHHUS YHCIOBBIX BBIPAKEHUH.
3HaKOMbIE y4YallMMCSi MHOXKECTBA HATYPaJbHBIX, IEJbIX, PAMOHAIBHBIX M JIEUCTBUTEIBHBIX
YyHcesl JOMOJHSIOTCA MHOXECTBOM KOMIUIEKCHBIX 4YHCel. B KaXIoM W3 3TUX MHOXECTB
paccMaTpuBalOTCS CBOMCTBEHHBIE €My cHelU(pUYecKHe 3ajJjauyd M OIlepaluu: JeJIeHUE Haleso,
OIEpUPOBAHME OCTATKAMHU Ha MHOXKECTBE LIEJBIX YHCEN; O0COObIe CBOMCTBA paIlMOHAJIBHBIX M
UpPpaALMOHATIFHBIX YKcel; apu(MeTHYecKre Onepalny, a TakXKe U3BJICUECHUE KOPHS HATypalbHON
CTENEHW Ha MHOXKECTBE KOMIUIEKCHBIX 4Mcelsl. brarogapsi mocienoBaTebHOMY pacUIUpPEHUIO
Kpyra UCIOJIb3yEMbIX YMCEN U 3HAKOMCTBY C BO3MOXKHOCTSIMU HMX NPUMEHEHHS IS pElICHUs
pPa3TUYHBIX 33724 GOPMUPYETCS MPEICTABICHUE O €IMHCTBE MATEMAaTUKH KaK HAYKU U €€ poJid B
MOCTPOCHUU MOJIETICH peaIbHOTO MHUPA; IITMPOKO UCIIONB3YIOTCS 0000IIeHNE U KOHKPETU3AIIHSL.

CopepxarenbHasi TMHUS « Y pPaBHEHUSI U HEPABEHCTBA» pealin3yeTcsl Ha MPOTSHKEHUU BCETO
00y4eHus1 Ha yPOBHE CpeIHEro o01mero o0pa3oBaHus, MOCKOIBKY B KOKIIOM pasjielie MporpaMMbl
MPEeyCMOTPEHO pEIICeHHE COOTBETCTBYIOLIMX 3ajnad. OOydaromuecs OBIAAEBAIOT Pa3IMUYHBIMU
METOJaMH  pEHIeHHUs]  LeJdbIX,  palMOHAIbHBIX,  HPPALUOHANBHBIX,  IOKa3aTEIbHBIX,
Jorapu(pMHUUECKUX U TPUTOHOMETPUUYECKUX YpaBHEHUI, HEpaBEHCTB U UX cucTeM. [lomydyeHHbie
YMEHHSI HUCIONB3YIOTCS TPH HCCIEAOBAaHUUA (DYHKIMIA C MOMOINBIO TPOU3BOIAHON, PEIICHUU
MPUKIAIHBIX 33/1a4 U 33/1a4 Ha HaXOXKJEHUE HauOOJBIINX M HAMMEHBIIUX 3HAYCHHUH (yHKITUU.
JlanHasi coaepkaTellbHas TUHUS BKIIIOYAeT B ce0s (hOpMUPOBAHHE YMEHUH BBHITIOIHITH PacYEThI
nmo  Qopmynam,  mpeoOpa3oBaHHMS ~ LEIBIX,  pAIlMOHAJBHBIX,  HPPALUOHAIBHBIX U
TPUTOHOMETPUYECKHUX BBIPAKEHUI, a TaKKe BbIPAXKEHHM, COAepKalIUX CTENeHH U jorapudmel. B
XoJe  M3y4yeHHUs  anreOpanyeckoro marepuana MIPOUCXOAMT  JalibHeillnee  pa3BUTHE
QITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIUICHUS O0OydYaromuxcs, (QOPMHUPYIOTCS HABBIKU
NENyKTUBHBIX  pacCyXIeHuid, paboTbl ¢  CHUMBOJBHBIMH  (OpMaMu, MpeACTaBICHUS
3aKOHOMEPHOCTEH B BHJC PAaBEHCTB U HEPABEHCTB, MpeiiararoTcs d()QeKTHBHBIE MHCTPYMEHTHI
JUISL PEIICHUs] MPAKTUYECKUX U €CTECTBEHHO-HAyYHBIX 3a/lay, HArJISIIHO JIEMOHCTPHUPYET CBOU
BO3MO>KHOCTH KaK SI3bIKa HAyKH.

Copepxanrie (yHKIIMOHATHHO-TPa(QUUECKON JMHUHA TECHO MEPeIieTaeTcss C JAPYTHMH
JUHUSAMH Y4eOHOTO Kypca, OCKOJIbKY B KAKOM-TO CMBICIIE 33J1aeT MOCJIEI0BATEIbHOCTh U3yUeHUS
Marepuana. V3ydeHue CTeneHHOH, MOKa3aTelIbHOW, JorapuMUUEeCKOW W TPUTOHOMETPUUYECKHUX
GbyHKIUI, UX CBOMCTB M TpaUKOB, HUCIOJIb30BaHWE (DYHKUMN U pemIeHUs 3adad U3 JIPYTUX
y4eOHBIX MPEAMETOB U pEaNbHOM >KU3HH TECHO CBA3aHO M C MaTEeMaTHMYECKUM aHalIM30M, U C
pelIeHreM ypaBHEHUW W HEpaBEHCTB. boblioe BHUMaHHE yAenseTcs (OPMUPOBAHHUIO YMEHUS
BBIpaXaTh (OpMyJIaMHd 3aBUCUMOCTH MEXKIY pa3IUYHBIMH BEIUYMHAMHU, HCCIEIOBATH
noslydeHHble (DYHKIWHU, CTPOUTh UX Tpaduku. M3ydeHue marepuana CrocoOCTBYET Pa3BUTHIO
AITOPUTMUYECKOTO MBIIIJICHUS, CIIOCOOHOCTH K 000OIIEHUIO M KOHKPETU3AIlUHU, UCIIOIh30BAHHUIO
aHasiornii. CyHIECTBEHHO pACIIMPUTh KPYr MaTeMaTH4YecKUX M TMPUKIAJAHBIX 3a4ad Ha
HCCJIEIOBAaHUE M MOCTPOCHUE rpa@uKoB (PyHKUIUN, onpeaeneHre HauOOobIIero U HauMEHBIIIEeTo
3HaYeHUs] (YHKIMH, BBIYUCICHUA IUIOHIand GUryp u o0béMa Tella, HaXOXKIEHUS CKOPOCTH U
YCKOPEHUS MPOIIECCOB MO3BOISIET coepxkarenbHas TuHus «Hadana maTemMaTnyeckoro aHanusay.
3HAKOMCTBO C OCHOBAaMH MaTeMaTUYECKOTO aHalii3a OTKPHIBAET HOBBIE BO3MOXHOCTH
MOCTPOEHUS MAaTEMaTUYECKUX MOJIeJIE peajbHbIX CHUTYyalluil, HaxO0XJEHUS ONTHUMAaIbHBIX
pelieHNit B MPHUKJIAAHBIX 3ajadaX, CIIOCOOCTBYET pa3BUTHIO aOCTPaKkTHOro, (opMaabHO
JIOTUYECKOTO M KPEaTUBHOTO MBIIUICHUS, (DOPMHUPOBAHUIO YMEHHUI paclO3HABATh MPOSBICHUS
3aKOHOB MaTEMaTUKH B HAyKe, TEXHUKE, UICKYCCTBE.

TeopeTuko- MHOXECTBEHHbIE IMPEACTABICHUS MPEAJaraloT yHHUBEPCAIbHBIN S3BIK,
OoOBeAMHSIONMI BCe pa3lenbl MaTeMaTHUKd M €€ TNPUIIOKEHUH, OHHM CBS3bIBAIOT pa3HbIE
MaTeMaTUYeCKUe ITUCIUIUIMHBI M HMX NPUJIOKEHUs B eauHoe uenoe. llosTomy BaxHO 1aTh
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BO3MOXHOCTB IIKOJIBHUKY IIOHUMAaTh TGOpeTI/IKO-MHO)KGCTBeHHBII\/'I SA3BIK COBpeMeHHOI\/'I

MaTeMaTHKU M HMCIIOJIB30BaTh €ro JJIsi BBIPAKEHUs] CBOMX MBbICIeH. JpyruM Ba)KHBIM IPU3HAKOM
MaTeMaTHKH KaK HAayKd CJeIyeT NpU3HaTh CBOMCTBEHHYIO €i CTpPOrocTb OOOCHOBaHHHA U
ClIeIOBaHNE OMPE/CIEHHBIM MPaBUJIaM MOCTPOCHUS JOKAa3aTENbCTB. 3HAKOMCTBO C 3JIEMEHTaMU
MaTeMaTUYeCKON JIOTUKH CIIOCOOCTBYET PpAa3BUTHIO JIOTMYECKOTO MBIIUICHUS Yy4Yallluxcs,
MO3BOJIIET UM CTPOUTH CBOM PACCY>KICHHS Ha OCHOBE JIOTMYECKUX MpaBuil, GOpMUPYET HABBIKU
KPUTHYECKOT'O MBIIIJICHHUS.

B kypce «Anrebpa u Hauana MaTeMaTHYECKOTO aHAIN3ay» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOro MOJIEIMPOBAHUS, KOTOPBIE MPU3BaHbl CHOPMHUPOBATH HABBIKH TOCTPOCHMUSI
MoJIeNiell peallbHBIX CUTYallUH, NCCIIEAOBAaHMS 3TUX MOJIeeii ¢ MOMOIIBIO anmapara areOpsl 1
MaTEMAaTHYECKOTO aHAJIN3a U UHTEPIIPETALMHN [TOJIyYEHHBIX PE3YJIbTAaTOB, BKIIFOUYEHBI B Ka)KIbIH U3
pa3zaenoB mporpammsl. [Ipu pemeHnn peanbHBIX TPAKTHUYECKUX 3a/1a4 00yJaroInuecs: pa3BUBaOT
HaOJII0AaTeIbHOCTh, YMEHHE HaX0AUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCsl, UCI0JIb30BaTh
aHaJIOTHI0, 000011aTh U KOHKPETU3HPOBATh podiaeMy. JlesTenbHOCTh 1Mo (GopMUPOBAHUIO
HAaBBIKOB PELICHUs NIPUKJIANHBIX 33/1a4 OPraHU3yeTCs B IIPOLIECCE U3YUYECHUS BCEX TEM Kypca
«Anrebpa ¥ Hayajga MaTEMATUYECKOTO AHAIHU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

Ha u3yuenue anreOpbl W HayaJl MATEeMaTUYECKOTO aHaiIM3a yriayOneHHoro kypca B 10
KJlacce OTBOIUTCS 4 yaca B Henenmo, B 11 kiacce — 4 gaca B HEJIEII0, BCETO 3a J[Ba Tojla 00yUYCHHS

268 yacoB
T'ox m kiaace KoanuecTBO KoanuecTBO Bcero 4acoB 3a
o0y4eHust YacoB B HeJeJII0 yueOHbIX HeleJIb Y4eOHbIi roj
10 kimacc
4 34 136
11 kimacc
. 4 33 132
T'YMaHUTapHbIN

Koun4vecTBo KOHTpOaBbHBIX padoT: 10 kiaace — 12, 11 kiaace — 12.

COJEPKAHUE YYEBHOI'O KYPCA (IIO TOZAM OBYYEHMUA)

10 kaacc
Yucna u BBIUUCIICHUS.

Panmonaneubie uncna. OOBIKHOBEHHBIE M JCCATUYHBIC NPOOH, MPOIEHTHI, OECKOHEUHBIC
nepuoandeckue apoodu. [Ipumenenne nqpodeil u MPOLEHTOB IS pelICHHs MPUKIAJAHBIX 3a/1ad U3
pa3IMYHBIX OTpaciell 3HaHUW U peaTbHOU KU3HU.

JeticTButenbHbIe yncia. ParinoHanbHbIe M UPPAMOHATIBHBIC YKciIa. ApuMETHIECKHE OTlepaIuu
C ICUCTBUTEIBHBIMHU YHCIaMU. MOIysIb IEMCTBUTEIHHOTO YKCIIa U €ro cBoicTBa. [IpnbmmkEéHHbIC
BBIYMCIICHHUS], IPABUJIa OKPYTJIICHUS, IPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUMN.

Crenenp ¢ uensiM nokaszareneM. buaom Hertorona. Mcnons3oBanue noaxonsiiend GopMbl 3aucu
JEMCTBUTENIbHBIX YMCEN JIsl PEIICHUS TPAKTUUECKUX 3374 U MPECTABICHUS JaHHBIX.
Apudmerndeckuil KOpeHb HaTypaJIbHOW CTETIEHU U €r0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM MOKa3aTeneM U €€ CBOWMCTBA; CTENEHb C JEHCTBUTEIbHBIM
MIOKa3aTeJEM.

Jlorapudm uucna. CoiictBa gorapudma. JlecITHIHBIC U HATypaIbHBIC JTOTapU(PMBI.
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CuHyC, KOCHHYC, TaHI€HC, KOTAaHI'€HC 4YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOI0 apryMeHTa.
YpaBHEHUs U HEPABEHCTBA.

ToxnecTBa u TOXKIECTBEHHbIE TPe0Opa3oBaHus. Y paBHEHNE, KOPDEHb YPaBHEHHUS.
PaBHOCWIIBHBIC ypaBHEHMSI U yPaBHEHHUA-CIEACTBUA. HepaBeHCTBO, pellleHHE HEPABEHCTBA.
OCHOBHBIE METO/IbI PEILICHUS LIETbIX U IPOOHO-PALIMOHAIBHBIX YPABHEHUI U HEPABEHCTB.
MHorouieHsl OT OAHON NepeMeHHOU. [[eeHrne MHOTOUYIeHa Ha MHOTOWIEH C OCTaTKOM. TeopeMa
be3y. Muorounensl ¢ nensiMu kod¢pdunmentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKECHUN, COACPIKAIIMX CTEICHH U KOPHH.
Wppannonanbubie ypaBHeHUs.. OCHOBHBIE METO/IbI PELLIEHUS UPPALIMOHATIBHBIX YPaBHEHUI.
[lokazarenbHble ypaBHEeHUsI. OCHOBHBIE METOABI PELIEHUS I0KA3aTEIbHBIX YPAaBHEHUH.
[IpeoOpazoBanue BEIpaKEHUH, COIEPKAIIMUX JOTapHUPMBI.
Jlorapugmuueckue ypaBHeHUs1. OCHOBHBIE METObI PEIIEHUS JIOrapu(PMUIECKUX YPABHEHUI.
OcHoBHBIE TpUroHoMeTpudeckue popmyisl. [IpeodpazoBaHre TPUTOHOMETPUYECKUX BBIPAKCHHH.
Pelienne TpUroHOMETpUYECKUX YPaBHEHUH.
Pemienue cuctem JIMHEHHBIX YpaBHEHU. MaTpuIia CUCTEMbI IMHEMHBIX YPAaBHEHUN.
Onpenenurens MaTpullbl 2X2, €ro TeOMETPUUYECKUN CMBICI U CBOMCTBA; BBIUYMCIIEHUE €TI0
3HAUEHUs, IPUMEHEHUE ONPEIEIUTENS s PELIEHUS] CUCTEMBI IMHENHBIX ypaBHEHUN. Pemenne
IIPUKJIAHBIX 33/1a4 C [IOMOILIBIO CUCTEMBI JIMHEHHBIX ypaBHEHUH. VcciienoBanne oCTpOCHHOU
MOJIEJIH C TOMOLIBIO0 MAaTPHUIL U ONPEAETUTENEH.
[TocTpoeHre MaTeMaTHUYECKUX MOJIEIEH PealbHOM CUTYAIMK C TIOMOIIbIO YPABHEHUN U
HepaBeHCTB. [IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MaTEMaTUYECKUX 3a1a4 U 3a1a4
13 pa3InYHBIX 00JIacTel HAYKH U PeaTbHOM JKU3HHU.
OyHKIMK U TPaPUKH.

Oynkuus, cnocodsl 3ananusa GpyHkuu. B3anmuo obpatasie ¢yHkunu. Kommosumnust QyHKIuUi.
I'padux dpynkuuu. DnemeHTapHble Mpeodpa3zoBaHus rpapuKoB QyHKIHIA.
Ob6nactp ompeneneHuss W MHOXKECTBO 3HaueHWi (ynkiuu. Hymu ¢yskuuu. IIpomexyTku
3HaKonocTostHCcTBA. YUETHple M HeuérHble (yHKuuu. [lepuoandeckue Qynkuuu. IIpomexyTku
MOHOTOHHOCTH (QYHKIMU. MakcuMyMbl 1 MMUHUMYMbI (yHKuuu. HaumOosbliee u HauMeHbIlee
3Ha4eHUs QYHKINU HA IPOMEKYTKE.
Jlunelinas, KBagpaTH4Has W ApOOHO-TMHEWHAas (QYHKIHUUA. DJIEMEHTapHOE HCCIeAOBaHUE U
MOCTPOEHNE UX TPadUKOB.
Crenennas QyHKIHMS C HaTypaJbHBIM U IENBIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u
rpaduK KOpHS n-Oi CTENEeHH KaK (PYHKIIUN 0OpaTHOM CTENEeHU C HaTypalbHBIM ITOKA3aTeNIeM.
[lokazatenpHast W norapudmuyeckas (yHKIMM, MX CBOWCTBa M Trpaduku. Mcnonap3zoBaHue
rpaduKoB QYHKUUH IS pelICHUs yPaBHEHHIA.
Tpuronomerpuyeckas OKpYKHOCTb, ONpPENEIEHUE TPUTOHOMETPUUECKUX (PYHKLUUH YHCIOBOTIO
apryMeHTa.
@OyHKUMOHANBHBIE 3aBUCUMOCTH B pealbHBIX IpolleccaXx M sBIEHUsAX. ['paduku peasbHBIX
3aBUCHMOCTEM.

Hauvana mareMaTn4ecKoro aHaausa.

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aMaHu IOCIEA0BATENLHOCTEH. MeTo o MaTEMAaTHIECKOMH
MHAYKIMU. MOHOTOHHBIE U OTpaHUYEHHBIE [TOCIEA0BATENbHOCTHU. MICTOpHS BOSHUKHOBEHHUS
MaTeMaTHYECKOro aHAJIN3a KaK aHaJIn3a OECKOHEUYHO MaJIbIX.
Apudmernueckas 1 reoMeTpuieckas nporpeccuu. beckoneuno yoObIBaromas reoMmerpudeckast
nporpeccusi. CymMma O€CKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKON TTporpeccuu. JINHEHHBIN 1
AKCMOHEHIMaNbHBIN pocT. Yucio e. DopMyria cloKHBIX NPOLEHTOB. Icnonb30BaHUE MPOTPECCUU
JUISl PEILICHUS PEANIbHBIX 3aJa4 IPUKJIAJIHOTO XapaKTepa.
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HenpepoiBable pyHKINU 1 UX cBoiicTBa. Touku pa3pbiBa. ACUMIITOTHI rpauKOB (PYHKIUH.
CoiicTBa (hyHKIMIA HEMPEPHIBHBIX Ha OTpe3ke. MeTo1 MHTEPBAJIOB [Tl PELLICHHUSI HEPABEHCTB.
[IpumeHeHne CBOWMCTB HENIPEPHIBHBIX (DYHKIMN TSI pEILICHH 3a/1a4.

[lepBas 1 BTOpas npousBoaHbIe QyHKIMU. OnpeneecHue, TeOMETPUISCKUN U (GU3UICCKUNA CMBICIT
MPOU3BOHON. Y paBHEHHE KacaTeIbHOU K TpaduKy QPyHKITHH.

[Tpou3sBonHbIE 31eMeHTapHbBIX QYHKUMN. [Ipon3BoaHAs CyMMBI, IPOU3BEAEHUS, YACTHOIO U
KOMITO3HUIINH (DyHKITHH.

MHuoxecTBa H JIOTHKA

MHo0€ecTBO, ONIEpalliy HaJl MHO>KECTBAMHU U UX cBoMCTBa. [narpammel Diinepa—BenHa.
[IpumeHeHne TeopeTUKO-MHOKECTBEHHOT'O anapara Jjisl OMCaHUs PEAJIbHBIX IPOLECCOB U
SIBIICHUM, TIPY PEIICHUH 3a/1a4 U3 JPYTUX yUYeOHbIX IPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEMaTUYECKOIO OOBEKTA, CIEACTBUE, JOKA3aTENbCTBO,
PaBHOCHWJIBHBIC YPABHCHMS.

11 kacc

Yuciia 1 BIYMCICHUSA

HarypanbsHble u nenbie yucina. [Ipumenenue npusHakoB genuMoctu nenbix yncen, HOQ u HOK,
OCTaTKOB I10 MOAYJIIO, aropuTMa EBkina s pemenus 3ajad B LENIbIX YUCaxX.

KommuiekcHble uncna. Anredpandeckas 1 TpPUTOHOMETpUYEcKast (pOpMbl 3aITUCH KOMILIEKCHOTO
yrcna. ApudMeTnueckue onepaniy ¢ KOMILTICKCHBIME yuciamu. M300paskeHre KOMIUIEKCHBIX
yKcell Ha KoopAnHaTHOU miockoctu. @opmyna Myaspa. KopHu n-oil cTeneHn u3 KOMILJIEKCHOTO
yucia. [IpuMeHeHre KOMIIEKCHBIX YKMCcen Il pelieHHs (PU3NYECKHX U FEOMETPUUECKUX 3a/1ay.

YpaBHeHUs] 1 HEPABEHCTBA

CucremMa 1 COBOKYITHOCTb YPAaBHEHUI M HEPABEHCTB. PaBHOCHUIIBHBIE CUCTEMBI M CHCTEMBI-
ciencTBusl. PaBHOCUIIbHBIE HEPABEHCTBA.

OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOIIBIO TPUTOHOMETPHUYECKON
OKPY’KHOCTU. Pernenue TpuroHoMeTpU4eCKX HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX U JIOTapU(PMUIECKIX HEPABEHCTB.

OcHOBHBIE METO/BI PEIIECHUS UPPALUOHATIBHBIX HEPABEHCTB.

OcCHOBHBIE METOJIBI PEIIEHUS CUCTEM U COBOKYITHOCTEH PallMOHAIbHBIX, NPPALMOHAIIBHBIX,
NOKa3aTeIbHbIX U JIOTapu(PMUUIECKUX YPABHEHUI.

YpaBHEHMS, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMH.

IIpuMeHeHre ypaBHEHU, CUCTEM U HEPABEHCTB K PELICHUIO MATEMaTHYECKUX 3a1a4 U 3a1a4 U3
pa3MyHbIX 00JacTell HAyKu U peaIbHOM KU3HU, HHTEPIPETAIHS TOTYyYSHHBIX PE3yJIbTaTOB.

DOyHKUUM U rpapuku

I'padux kommosumuu GyHkuuid. ['eomerpudeckrue 00pa3sl ypaBHEHUH U HEPABEHCTB Ha
KOOPAWHATHOW IJIOCKOCTH.

Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpadUKH.

['padmyeckue MeToAbl peleHus ypaBHEHUI 1 HepaBeHCTB. [ paduueckue MeTobI peleHus 3a1a4d
C MapaMeTpaMHu.

Hcnonb3oBanue rpadhukoB GyHKIUN I UCCIETOBAHMS MPOIIECCOB M 3aBUCUMOCTEH, KOTOPBIS
BO3HUKAIOT MPU PEIICHUH 33/1a4 U3 APYTUX YICOHBIX MPEIMETOB U PEATbHOU KU3HU.

Hauana maTeMaTH4ecKOro aHajiu3a

[TpumeHeHre TPOU3BOJHON K UCCIeI0BaHUIO (YHKIUI HA MOHOTOHHOCTh M 3KCTPEMYMBI.
HaxoxneHnre HanboIbIIero 1 HaMMEHbILIEro 3HAYeHH I HelpepbIBHOW (DYHKLIUK Ha OTpE3Ke.
[TpumeHeHre MPOU3BOTHON I HAXO0XKACHUS HAWTYUILEero PeleHus B MPUKIJIaJHBIX 3a7a4dax, s



OTIpeIeNIeHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 3aJaHHOTO (POpMYJI0i niH rpaduKoMm.
IlepBooOpa3Has, OCHOBHOE CBOMCTBO NepBooOpa3HbIX. [lepBooOpaszHbIe 21eMEHTApHBIX (YHKIHA.
[IpaBuna Hax0XIEHUS TEPBOOOPA3HBIX.

Nuterpan. ['eomeTpudeckuii CMbICI UHTErpaia. Berancienue onpeaenéHHOro MHTErpaia mno
dbopmyne Hetorona—JleliOnumna.

[TpuMeHeHne UHTErpana A1 HAXOXKACHUS IUIOMAieH IIIOCKUX GUryp 1 00bEMOB
reOMETPUYECKUX Tell.

[Tpumeps! pemenuii tudpepeHanbHbIX ypaBHEeHHH. MaTemMaTuyeckoe MOJeTUpOBaHHE
peanbHBIX MPOLECCOB C MOMOIIBIO TU(PepeHIINATbHBIX YPaBHEHUH.

IJIAHUPYEMBIE TIPEIMETHBIE PE3YJBTATBI OCBOEHUSI PABOUYEM
ITPOI'PAMMBI (ITO TOAAM OBYYEHMUA)

[IpenmeTHble pe3ynbTaThl IO OTIENBHBIM TeMaM Y4yeOHOro kypca « Anrebpa W Hayana
MaTeMaTHYECKOro aHaJIn3a» Ha 6a30BOM ypOBHE CpeHEro 00IIero o0pa3oBaHusl.
K xoniy 10 kmacca 00yvaromuiicss HAy4nuTCS:
Yucna ¥ BBIYMCIICHUS:
ONEpPUPOBATh TMOHATHSAMU: PALUOHAIBHOE U JEHCTBUTEIBHOE YHUCIO, OOBIKHOBEHHAs U
JecATu4Has ApoOb, MPOLIEHTHI;
BBIMOJIHATE  apU(PMETHUECKUE ONEpaluy C PalMOHATBHBIMU U JACWCTBUTEIBHBIMU YHCIAMU;
YHCIIaMU.
BBITOJIHATH NPUOJIMKEHHBIEC BEIUMCIICHUS, UCTIONB3YS MIPaBUiIa OKPYTJICHUS, Ie1aTh MPUKUIKY U
OLIEHKY pe3yJIbTaTa BBIYMCICHUA;
ONEepPUPOBATh TOHATHSAMHU: CTENEHb C IeJBIM IIOKa3aTejeM, CTaHAapTHas ¢(opma 3amnucu
JeMCTBUTENIFHOTO YHCIIAa, KOPEHb HATYpalbHOW CTENEHH, MCIOJB30BaTh MOAXOAILYI0 (OopMy
3aIllUCH J€HCTBUTENIBHBIX YUCEN ISl PEIIEHHs] TPAaKTHUECKUX 3aJa4 U NPEICTABICHHS JaHHbIX;
ONEpPUPOBATH TOHATUAMHU: CHUHYC, KOCHHYC M TAHI€HC IPOU3BOJIBHOTO YIJIA, HCIIOJIb30BaTh
3aIllUCh IPOU3BOJIBHOTO yIJjla Yyepe3 0OpaTHbIE TPUTOHOMETPUYECKNE (PYHKIINU.
YpaBHEHUS 1 HEPABEHCTBA!
ONEpPUPOBATh MMOHATUSAMHU: TOXKAECTBO, YpPaBHEHHE, HEPAaBEHCTBO, LEJIOE, pallMOHAIBHOE,
UppalMOHATIbHOE YPABHEHUE, HEPABEHCTBO, TPUTOHOMETPHUECKOE YPAaBHEHHUE;
BBITIOJIHATh npeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIpOKEHU I U pemaThb
TPUTOHOMETPHUYECKUE YPAaBHEHHUS,
BBITOJIHATH NTPE0OPa30BaHNUs LENbIX, PALIMOHAIBHBIX U UPPALMOHATIBHBIX BBIPAXEHUN U peIIaTh
OCHOBHBIE THITBI LEJIBIX, PAIIMOHATIBHBIX U UPPALMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB;
OPUMEHATh ypaBHEHHs W HEpPaBEHCTBA JJIs pEIICHUS MaTeMaTWYeCKHX 3aJad M 3afad H3
pa3nuyHbIX 00JacTeil HaAyK! U peaIbHOM KU3HU;
MOJIENIUPOBaTh peallbHble CUTyallMM Ha SI3bIKE aureOpbl, COCTaBISATh BBIPAXKEHUS, YPaBHEHUS,
HEpaBEHCTBA II0 YCIIOBUIO 3aJlaud, HCCIENOBAaTh IMOCTPOEHHBIE MOJENHM C HCIOJIb30BAHUEM
ammapara ajreOphl.
OyHKIWU U TpauKu:
ONEpUPOBATH TMOHATUAMHU: (DYHKIHS, CIIOCOOBI 3aaHus (PYHKUUH, OOJIACTH OIpEAeNICHUS U
MHOXECTBO 3HauUeHUH (QPYHKIMH, TpapuK YHKIUHN, B3AUMHO 00OpaTHbIe (yHKIIUHU;
ONEpUPOBATH MOHATHAMH: YETHOCTh U HEUETHOCTh (PYHKUUHM, HYIU (YHKLIUHU, MPOMEKYTKH
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3HAKOIMOCTOSIHCTBA;
UCTIOJIb30BaTh Tpaduku GyHKIHIA 11 pElIeHUs] YpaBHEHUH;
CTPOUTH W YUTATh Tpa(uKy TUHEHHOU (PyHKIIUH, KBaIPaTUIHON (PYHKINHU, CTENCHHON (YHKIINU
C LIETIBIM TTOKa3aTelIeM;
UCIOJIb30BaTh IpaduKu (GyHKIMHA JUIsl UCCIEJOBAHUS MIPOLECCOB U 3aBUCUMOCTEN NP PELICHUU
3a7ia4d U3 JpyTrux y4eOHBIX IMPEAMETOB U peaIbHOM JKU3HU, BBIpakaTh (JOPMYJIaMU 3aBUCUMOCTH
MEXY BEJIMYMHAMHU.

Hauana maTemMaTH4eckoro aHanusa:
ONEpPUPOBATH MOHATHSAMU: IOCIEAOBAaTENBHOCTh, apu(MeTHUecKkass M  TeoMeTpHuecKas
IPOTpecCui;
ONEepPUPOBATH MOHATUSMH: OECKOHEYHO YyObIBaloOIasi TeOMETpPHUYECcKash Mporpeccusi, cymma
0eCKOHEUHO yObIBaOIIEH reOMeTPUYECKOM MPOrPecCHH;
3aaBaTh MOCIEIOBATEIBHOCTH PA3IMYHBIMU CIIOCO0AMH;
UCIIOJIB30BaTh CBOMCTBA IIOCJIEAOBATEIBHOCTEW M IPOIPECCUM I PELICHUS pEeabHBIX 3a1ad
NPUKJIIQJHOTO XapakTepa.

MHOXxecCTBa U JIOTHKa:

ONIEPUPOBATH MOHATHAMU: MHOXECTBO, ONEpallUy HaJl MHOXKECTBAMH;
UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar Juisi ONUCAaHMUsA PpEeaJbHBIX MPOLECCOB U
SBJICHUH, TIPU PEIIEHUH 3a]a4 U3 APYTUX y4EOHBIX PEAMETOB;
OINIEpPUPOBATH MOHATHAMMU: ONPE/IEIeHNE, TEOPEMA, CIIEACTBUE, 10KA3aTEIbCTBO.

11 xnacc

Hucna 1 BBIYUCIICHHUS:
ONEpUPOBATh MOHATUSIMHU: HATYpaJIbHOE, LIEJI0€ YKCIIO, MCIOJIb30BaTh MPU3HAKU JETUMOCTH
LEJBIX YKCEell, Pa3JI0KEHHUE YUCia Ha MPOCThIE MHOXUTEH JIsl PEIICHUS 3a/1a4;
ONEPUPOBATH MOHATUEM: CTEIIEHb C PAllMOHAIBHBIM [TOKA3ATENIEM;
OTIepUPOBATh MOHATUSIMU: Jorapudm yucia, 1ecITUYHbIE U HaTypaJibHbIE Jorapu(mel.
YpaBHEHUS 1 HEPABEHCTBA!
IPUMEHSTh CBOMCTBA CTENEHU ISl MpeoOpa3oBaHUs BBIPAKECHUN, ONEPUPOBATH MOHSITHIMHU:
MOKa3aTelbHOE YpaBHEHHE U HEPaBEHCTBO, pellaThb OCHOBHBIE THUIBI apudMeTHyecKux
YpaBHEHU U HEPABEHCTB;
BBITIOJHSATH MIPEO0Pa30BaHUS BBIPAKCHHM, COAEPKAIIUX JTOTapr(Mbl, ONEPUPOBATH MOHITHSIMH:
norapuMUUECKOe ypaBHEHHE M HEPABEHCTBO, PEIIaTh OCHOBHBIC THIIBI JIOTAPH(PMUUIESCKHX
YPAaBHEHUH U HEPaBEHCTB;
HaXOJIUTh PEHICHUS] TPOCTEUIITUX TPUTOHOMETPUUYECKUX HEPABEHCTB;
ONEpUPOBATh TMOHATUAMU: CHCTEMa JIMHEWHBIX YpPAaBHEHHH M €€ pelleHue, HCIOoJb30BaTh
CHUCTEMY JIMHEWHBIX YpPaBHEHUH 1JIs1 PEIICHUS TPAKTUYECKUX 3a]1a4;
HaxOJIUTh PELIECHHs MPOCTEHIIMX CHUCTEM W COBOKYMHOCTEW PpALMOHAIBHBIX YPAaBHEHHU M
HEPaBEHCTB;
MOJIEJIMPOBaTh peajbHbIE CUTyallUM HA S3bIKE alreOpbl, COCTABISATH BBIPAKEHUS, YpaBHEHUS,
HEpPaBEHCTBA M CHCTEMBI IO YCIOBHUIO 3a/Jaud, MCCIECI0BAaTh MOCTPOEHHBIE MOJEIN C
UCIIOJIb30BAaHUEM arrapaTa aareopsbl.
OyHKIUU U TpauKu:
OTIEpUPOBATh TOHATUSAMHU: TEpHOANYECKass (DYHKIUS, MPOMEKYTKA MOHOTOHHOCTH (DYHKIIWH,
TOYKH IKCTpeMyMa (yHKIUHU, HanOoJIbIllee U HAaUMEHbIIIee 3HaUeHUsT (PYHKIIMH HA TIPOMEKYTKE,
UCTIONIb30BATh UX IS UCCIIEIOBAHUS (DYHKIINH, 3aIaHHON rpaduKom;
OTIEpUPOBAThH MOHATUSMU: TPaPUKU MMOKA3aTEIBHON, JTOTapH(PMUIECKON, TPUTOHOMETPUUECKUX
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¢yHKUMH, K300pakaTh HMX HA KOOPJMHATHOW IUIOCKOCTH W MCIOJB30BATh JJISl PEIICHHS
YPaBHEHUH U HEPaBEHCTB;
® 1300paxkaTb Ha KOOPJMHATHON IUIOCKOCTH I'paUKU JIMHEHHBIX YypPaBHEHUN M MCIIONIB30BaTh UX
JUISl pELLIEHUs] CUCTEMBI JIMHEHHBIX YPaBHEHUN;
® 1CNIOJIb30BaTh rpaduku QyHKIMH U1 UCCIIEAOBAaHUS MPOLECCOB M 3aBUCHUMOCTEH U3 IPyTux
Y4EOHBIX AUCHUIUINH.
Hauvana maTreMaTnyeckoro aHanmsa:
® ONepupoBaTh MOHATUSAMM: HENpepblBHAs (QYHKLUS, NPOU3BOAHAs (YHKIMH, MCIIOJIb30BaTh
reOMEeTPUYECKUi 1 (PU3MUECKHI CMBICI TPOU3BOIHOM I peLIeHNs 3a/ay;
® HaXOAUTh MPOU3BOJIHBIC 3JIEMEHTApHBIX (DYHKIMHA, BBYUCIATH MPOU3BOJHBIE CYMMBI,
IIPOU3BEICHNUs, YACTHOIO;
® JICTI0JIB30BATh MPOM3BOAHYIO JUIsl HCCIIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTD U 3KCTPEMYMBI,
OPUMEHSATH Pe3yJIbTAaThl UCCIIEAOBAHMS K TIOCTPOCHUIO TPa(UKOB;
® JCIOJIB30BaTh IPOU3BOAHYIO Ul HAXOXKICHHS HAUITYYIIEero PEIICHUS B IPUKIIAIHBIX, B TOM
YHCJIE COLMATIBbHO-)KOHOMHUYECKHUX, 3a/1a4ax;
® OIIepUPOBaTh IMOHATHAMU: IE€pBOOOpa3Has M HUHTErpajg, IOHMMAaTb TIE€OMETPUUYECKUI WU
(u3n4ecKuil CMBICI HHTErpaa;
® HAXOJUTh [IEPBOOOPA3HBIE HIEMEHTAPHBIX (DYHKIIMIA, BEIYUCIATH HHTETPal 1o Gpopmyie
Herorona-JleitbHu1a; pemaTh NPUKIaHbIE 3312491, B TOM YUCIIE COLMATbHO-DKOHOMHYECKOTO U
($u3MUecKOro xapakrepa, CpeICTBAMH MaTEMaTUYECKOTO aHaJIH3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 xaacc (136 yacos)

Ha3Banue pa3nena

N;') (TeMbI) OcHOBHOe coep:KaHue pa3aesa OcHOBHBbIE BH/IbI 1eITEJILHOCTH 00y4aK0IIMXCS.

w (KOJIMYECTBO YACOB) (TeMbI)

1 MHoXecTBO MHOXecTBO, onepanuu Hax | Mcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar i ONHCaHUus
,Z[GI>'ICTBI/ITGJILHBIX HYUCCII. MHOXCCTBAMHU U HUX CBOﬁCTBa. Xoaa peH_IeHI/I}I MaTEMAaTHYCCKHUX 3aJa4, a TaKXC peaanblx
MHoOro4yieHsl. Jnarpammbl Ditnepa—BeHHa. | MPoECCOB U SIBICHUM.

PaunonansHbIe IIpumeHeHue TeopeTuko- | OmepupoBaTh NOHATHUSAMH: pPAlMOHAIBHOE YHCIO, OeCcKOHEeYHas
ypaBHEHUS u MHOXECTBEHHOTO ammapara sl | TIepHOoIuYecKast Jpo0Bb, MIPOIICHTHI; HUPPALMOHATILHOE n

HepaBeHcTBa. CHCTeMbl
JINHEMHBIX YPaBHEHUU
(24 )

peleHus 3aay.

PanmonanbHblie qucia.
OGBIKHOBGHHBIG U IOCCATUYHBIC
IpoOu, TMPOIEHTHI, OCCKOHEUHBIE

NEPUOINIECKUE apoOwu.
[Ipumenenue npobeit u
MIPOLIEHTOB TUTSE pelieHus
MPUKJIAIHBIX 3a/ay.

JleficTBUTEIIHLHBIE quca.
PanmmonanbHblie u
UppaIMiOHAIILHBIC qHcla.
Apudmernueckue orepanud  C
JNeHCTBUTENLHBIMU YHCIIaMHU.

Monaynb OEeWCTBUTENBHOTO 4YHUCIa
u ero cpoicTBa. [Ipubmmxénnsie
BBIYMCIICHMUS, npaBuiia
OKpYTJICHUS, NMPUKHUIKA U OLIEHKa
pe3ysbTaTa BEIYUCICHUH.

OCHOBHbIE ~ METOJBl  PEIICHUS
LETBIX W APOOHO-pAIMOHAIBHBIX

NEUCTBUTENBHOE  YUCIO; MOJYJb  JEHCTBUTEIBHOTO  YHCIA;
UCIOJIb30BaTh ATH TMOHATHS TPH MPOBEACHUU PACCYKIECHUN W
JI0Ka3aTeNbCTB, MPUMEHATH JPOOM W MPOLEHTHI U PEIIeHUs
NPUKIAAHBIX 337a4 U3 PA3JUYHBIX OTpaciied 3HAHUN W peaJbHOU
KU3ZHHU.

Hcnonb3oBath mpuOIMKEHHBIE BHIYMCICHUS, MpaBUjla OKPYTJICHHUS,
MPUKUJIKY U OLIEHKY PE3yJIbTaTa BHIYUCICHUI.

[IpuMeHsTHh pa3nuyHbIe METOIbI PELICHUS PAllMOHATIBHBIX U APOOHO-
palMOHANBHBIX YypaBHEHUH; a TakKe METOJ WHTEpPBAIOB IS
pelIeHNs HEPABEHCTB.

OnepupoBarh MOHATUSIMH MHOTOYJIEH OT OJHON MEPEMEHHOMH, ero
KOPHH; IPUMEHSATH JIeJIeHHEe MHOTOWIEHA Ha MHOTOWJIEH C OCTaTKOM,
teopemy besy u Teopemy Buera st perenust 3aiay.

OnepupoBaTh NOHATHAMU: CUCTEMA JIMHEHHBIX YpaBHEHU, MaTpHUIa,
ONpEeICTUTENb MAaTPHULIBL.

Hcnonb3oBarh CBOMCTBA ONpenenuTesiss 2X2 1y BBIYUCICHUS €ro
3HAQUEHMs, MPUMEHATH ONPEACTUTENH JUIsl PEIICHUS CHUCTEMBbI
JIMHEMHBIX YPAaBHEHUU.

MopenupoBaTh peajibHbIE CHTYallUM C TIOMOIIBIO  CHCTEMBbI
JUHENHBIX ypaBHEHUM, UCCIENOBaTh IIOCTPOCHHBIE MOJEIU C

YpaBHEHUU 51 HEPAaBEHCTB. | IIOMOIUBI0  MaTpULl U ONPEHECIUTENICH, HHTEPIPETUPOBATH
MHoro4yieHsl OT OJHOM | MOJIyYEHHBIA Pe3yJIbTaT NPOMOPIUHUOHATIBHOCTH, MPOIIOPIUH.
IIEPEMEHHOM. [enenue
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MHOT'OWJICHA HAa MHOIOYICH
OCTaTKOM.
MHOT04JICHBI C
kod(purmeHTamu.
Buera.
Pemenne  cuctem

JIMHEHHBIX

CBOMCTBA;
3HAYCHUS;
OIMPCACIIUTCIIA JJI

YPaBHEHHUH.

Teopema besy.
L EJIBIMH
Teopema

JIMHEWHBIX
ypaBHeHUH. Marpuna cucTeMsl
YpaBHEHU.
Onpexnenurens MaTpulbl 2X2, €ro
reOMETPUYECKU I CMBICTT u
BBIYUCIICHUE ero
IPUMEHEHNE

perieHus
CHUCTEMbl JIMHEHHBIX YpaBHEHHII.
Pemenne mnpukiagHeIX 3amad C
IIOMOILBKD  CHCTEMBI JIMHEMHBIX

DOyHKUUM U rpaduKku.
CrenenHast pyHKIMA C
1eJIbIM MOKa3aTejieM
(12 v)

@OyHKIMS, CIOCOOBI 3a/IaHuUs
¢byHkuuu. Bzaumnao o6paTHbie
¢dbyukaun. Kommnosunus GyHKImiA.
I'padux pyHKIMU. DeMEHTapHbIE
npeoOpazoBaHus TpaduKOB
(byHKIMHA.

OO6nacth onpeneneHus u
MHOKECTBO 3HAYCHUN (DYHKIUH.
Hymu ¢ynknuu. [TpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIE U
HEUYETHBIC (PYHKITUU.
[Mepuoanueckue GpyHKIHU.
[TpoMexyTKH MOHOTOHHOCTHU
¢byHKuIMU. MakcuMyMBbl 1
MUHHUMYMBI GyHKIHH. Hanbonpiiee
Y HaMEHbIIIee 3HaYeHHEe (QYHKIIUN
Ha IPOMEXKYTKE.

OnepupoBaTh NOHATUSIMU: PYHKITHSA, CITOCOOBI 3a7aHUsT (DYHKITUH;
B3aUMHO 0OpaTHbIe (PYHKIIMU, KOMITO3UIMS (DYHKIMH, Tpaduk
(dbyHKIMH, 00J1aCTh ONPEACIICHNUS] © MHOYKECTBO 3HaUYeHUN (DYHKITHH,
HyIU (QYHKIIUH, POMEKYTKU 3HAKONIOCTOSHCTBA; IWHEHHAS,
KBaJipaTH4Hasi, ApoOHO-TUHEIHAs U cTeneHHas PYHKITHH.
BbINoJHATH dyieMeHTapHbIe mpeoOpa3oBaHus rpa@uKOB QYHKITHIA.
3HATH U YMeTh J0KA3bIBATh YETHOCTD WIIM HEUETHOCTh (PYHKIIUH,
MEePHOJUIHOCTD (PYHKIIMU, HAXOAUTH TPOMEKYTKH MOHOTOHHOCTH
(YHKIMH, MAKCUMYMbI I MUHUMYMBI (DYHKITUH, HANOOJIBIIIEE 1
HaMMEHblIee 3HaYeHNEe (YHKLIUU Ha IPOMEKYTKE.
DopMyJIHPOBATH U MJLUTIOCTPUPOBATH I'PapuuecKu CBOMCTBA
JMHEWHOW, KBaAPATUYHOH, TPOOHO-TUHEWHOW U CTENECHHOMN
byHKIMA.

Bripaxkats (popmMy1aMH 3aBUCUMOCTH MEXKY BEIUYMHAMMU.
3HaTh onpeaeseHHe M CBOMCTBA CTEIICHU C L[EJIbIM TIOKa3aTelIeM;
MOJIXOASITYI0 (POpPMY 3amncH 1eHCTBUTENBHBIX YHCEN TSl pEIIeHUs
MIPAKTUYECKHX 33/]1a4 U IPEJCTABJICHUS JaHHbBIX
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JIuHeiHas, KBagpaTU4dHas 1
TpOOHO-TMHEWHAsT (PYHKITUH.
DneMeHTapHOe UCCIIEJOBAaHUE U
MOCTPOEHUE TPAPUKOB ITUX
(byHKIMHA.

CrerneHb C 1eNbIM [T0Ka3aTeIeM.
bunom HeroroHa.

CrenenHast GyHKIHS C
HATYPaIbHBIM U IEIBIM
nokaszateneM. E€ cBolicTBa u rpaduk

Apudpmernyeckuii Apudmernueckuit KOpeHb ®opMy/IMpPOBaTh, 3AIMCHIBATH B CHMBOJIMYECKOH (popMme U
KOpeHb 1-0ii CTeNneHu. HaTypaJbHOW CTETIEHU U €r0 HCIIOJTh30BaTh CBOMCTBA KOPHSI 71-0M CTETICHH JIJIsl TPeoOpa3oBaHUs
HppanuoHajibHble CBOMCTBA. BBIPAKCHUM.
YPaBHeHHUA [TpeobpazoBaHus YHCIOBBIX HaxoauTthb pemienust UppallMOHANbHBIX YPAaBHEHUN C TTIOMOIIbIO
(18 u) BBIPAYKEHH, COIEPKALLUX CTEIIEHU | PAaBHOCUJIBHBIX MIEPEXOA0B WM OCYILECTBIISS IPOBEPKY KOPHEN.

1 KOpHHU. Ctpouth rpaduk GyHKIUHA KOPHS 1-OU CTEMEHU KaK 00paTHOM s

WppanronaibHble ypaBHEHMUSL. (YHKIMU CTENIEHH C HAaTypalIbHbBIM [TOKa3aTeleM

OcHOBHBIE METOBI PELICHUS

UppaLMOHAIbHBIX YPAaBHEHUH.

PaBHOCHIIBHBIE TIEpEXObl B

pELIEHNN UPPALMOHATIBHBIX

YpPaBHEHU.

CgoiicTBa u rpaduk KOpHS n-0i

CTeNeHHU KaK (yHKIIMA 0OpaTHOMN

CTENEHU C HAaTypaJIbHbIM

MOoKa3areneM
IToxa3aTenbHasn Crenens ¢ palnoHaIbHBIM ®opMyJIMpPOBaTh ONpeeeHHe CTEIIEHU C palllOHAIBHBIM
byHKIuA. MOKa3aTesieM U €€ CBOMCTRBA. MOKa3aTeyieM.
Iloka3aTenbHbIE [Toxa3zatenpHas QyHKIUS, €€ BrImonHaTe mpeoOpa3oBaHus YUCIOBBIX BEIPAXKEHUH, COEpKAIIUX
YPaBHeHHUA cBoiicTBa U rpaduk. Mcronb30BaHue | CTENEHU C pallMOHATBHBIM [TOKa3aTeJIeM.
(10 9) rpaduka GYHKINHU sl peIICHHS Hcnoab3oBaTh nM(pPoOBLIE pecypcebl i TOCTPOSHUS Ipaduka

YpaBHEHU.
IToka3arenbHbIe ypaBHEHHS.
OCHOBHBIE METOBI PEIICHUS

MOKa3aTeIbHOM (PYHKITUU ¥ U3YYCHHS €€ CBOMCTB.
HaxoauTth peumieHust
MTOKA3aTEeNbHBIX YPAaBHEHU I
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[I0KA3aTeNIbHBIX YPABHECHUHN

Jlorapudpmuyeckasn Jlorapudm uucmna. CoiicTBa JlaBaTh onpenejieHue jorapudma urcia; AECITUIHOTO U
¢pyHKnms. norapudma. JlecaTUUHbIE U HaTYpaJbHOTO Jiorapudma.
Jlorapupmuyeckue HaTypaJIbHbIC JTOTapU(MBEI. Hcnoan3oBaTh CBOICTBA ToraprMOB 111 MPeoOpa3oBaHUs
YpaBHEHUSA [IpeoOpa3oBaHue BBIpAKEHHIH, Jorapu(pMUUECKUX BbIPAKECHUH.
(18 u) coJiep KaIIux JorapruMel. CtpouTtsb rpaduk orapupmudeckoit GyHKIIUHA Kak 00paTHOM K
Jlorapudmuueckas pyHkuus, e€ | moka3zaTeJIbHON M UCIOIH30BATh CBOWCTBA JIOTapu(MUIECKOM
cBOlcTBa U rpaduk. Mcnonp3oBanue | pyHKUIUM JUIs peLICHUs 3aad.
rpaduka GYHKINHU IS peIICHHS HaxoauThb pemieHus torapu(pMUIECKUX YpaBHEHHH ¢ TTOMOIIBIO
YPaBHEHHH. PaBHOCHIIBHBIX MEPEXOJIOB WM OCYILECTBIISAS IPOBEPKY KOPHEH
Jlorapugmuueckue ypaBHEHUS.
OCHOBHBIE METO/IbI PELLICHUS
Jorapu(pMUUECKUX YpaBHEHHIA.
PaBHOCHIIBHBIE TEPEXO/IBI B
peleHnH JorapupMHUUECKUX
YpaBHEHUI
Tpuronomerpuyeckue Cunyc, KOCUHYC, TAHTEHC U JlaBaThb onpejesieHHs CHHYCa, KOCHHYCa, TAHT€HCA U KOTaHTeHCa

BbIPajKeHHUS U YPABHEHUS
(22 g)

KOTAHI'€HC YUCIIOBOTO apryMeHTa.
ApKcrHyC, apKKOCUHYC U
apKTaHT'€HC YMCJIOBOIO apryMEHTA.

Tpuronomerpuueckas
OKPY’KHOCTb, OIpeZICTICHHE
TPUTOHOMETPHUYECKUX (QYHKIUN
YHCIIOBOTO apryMeHTa.

OcHoBHbIE
TPUTOHOMETpHUUECKUE (HOPMYJIBL.
ITpeoOpa3oBanue
TPUTOHOMETPUUYECKUX BBIPAKECHUI.
Pemenne TpuroHoMeTpuueCcKuX
YpaBHEHUI

YHCIIOBOTO apTyMEHTa; a Tak)Ke apKCUHYCa, apKKOCHUHYca U
apKTaHTeHCa YUCIIA.

IIpuMeHSITH OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI JISI
npeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKECHUH.
IIpumensaTh GopMyIIbI TPUTOHOMETPUU JI PEILIEHUS OCHOBHBIX
TUIIOB TPUTOHOMETPUIECKUX YPaBHEHUN

ITocyenoBaTeJILHOCTH B
nporpeccuu
(10 )

ITocnenoBaTeIbHOCTH, CIIOCOOBI
3aJIaHUS IMOCIEIOBATEILHOCTEI.
Mertox MareMaTU4ECKON MHIYKIIUH.
MOHOTOHHBIE U OTPAHUYEHHBIE

OHGpHpOBaTb MOHATHAMM: II0CJIICOIOBATCIBHOCTD, CIIOCOOBI
3aaHus HOCHCHOB&TCHBHOCTCﬁ; MOHOTOHHBIC 1 OTPaHUYCHHBIC
IIOCJICAOBATCIBbHOCTH, HCCJAEA0BATD I10CICA0BATCIPHOCTH HA
MOHOTOHHOCTb U OI'PaHUYCHHOCTD.
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Iocie10BaTenbHOCTH. McTopus
aHaIn3a OECKOHEYHO MAaJIbIX.

Apudmernueckas u
rE€OMETPHYECKAsl IPOrPECCUH.

Beckoneuno yOsiBaromas
reOMETPHYECKas IPOrPeCcCusl.
CymMma 6eckoHeuHO yObIBaroIei
TrE€OMETPHYECKOM IPOTPECCHH.
JInHEeWHBIN 1 SKCIIOHEHIINAILHBIN
poct. Hucio e.

dopMyIia CII0KHBIX IIPOLIEHTOB.

Hcnonb30BaHue mporpeccuu s
pelIeHUs peabHbIX 33724
MIPUKJIAIHOTO XapaKTepa

[Tonmyyats mpencraBieHne 00 OCHOBHBIX HIEsAX aHalIM3a OECKOHEUHO
MaJbIX.

JlaBaThb onpeaeneHue apupmMeTUIECKON U T€OMETPUIECKOM
IIPOrPECCUMN.

Jloka3bIBaTh CBOMCTBA apu(METUUECKON U TEOMETPUIECKOM
IIPOrPECCUH, HAXOAUTh CYMMY YJICHOB IIPOTPECCUN, a TAKIKE CYMMY
4JICHOB O€CKOHEYHO YOBIBAIOMICH F€OMETPHUECKON POTPECCHH.
Hcnonp30BaTh NPOrpeccuy Ui peIIeHNs 3a1a4 IPUKIIaJHOTO
XapakKrep.

IIpuMensTh GpopMyITy CIOXKHBIX IPOLIEHTOB JUIA PELICHUs 3a7a4 U3
peanbHON IMPAKTUKH

HenpepbiBHBIE
¢ynkuun. IIpousBognasn
(20 9)

HenpepbiBHbIE QYHKINU U UX
cBoricTBa. Touka pa3pbiBa.
AcuMNTOTH TpauKOB (HYHKITHA.
CgoiicTBa GyHKIIUIA HETIPEPHIBHBIX
Ha oTpe3Ke. MeTo1 HHTEPBAIOB JJIst
peuieHust HepaBeHCTB. [[puMeHeHne
CBOWCTB HETIPEPBIBHBIX (PYHKLIUH
JUISl peIeHns 3a4au.

IlepBas u BTOpasi NpOU3BOAHbIE
¢dbyukuun. OnpeneneHue,
reOMETPHUECKUI U PU3NIECKU
CMBICJI TPOU3BOIHON. Y paBHEHHE
KacaTeNbHOU K TpapuKy (QyHKIIHH.
[Ipon3BOHBIE 37IEMEHTAPHBIX
¢bynkuuid. [IpousBogHas CyMMBl,
MIPOU3BENICHHUS, YACTHOTO U
KOMITO3UIINH ()YHKIIHIA

OnepupoBaTh NOHATUSIME: QYHKITUS HEMPEPHIBHAS HA OTPE3KE,
TOYKa pa3pbiBa GYyHKIIUH, ACUMIITOTA Tpaduka QyHKIIUH.

IIpuMeHsATH CBOICTBA HENPEPHIBHBIX (DYHKIMNA IS pEIICHUS 3a/1a4.

OnepupoBaTh NOHATHUSIMU: [1IEPBAsI U BTOpAsi IPOU3BOHBIE
(GyHKIIUY; TOHUMATh (U3UYECKUN U TEOMETPUICCKUI CMBICI
MPOU3BOJHOM; 3aIIUChIBATh YPABHEHHUE KAaCcATEIIbHOM.
BohruucasaTs Npon3BOIHbIE CYMMBbI, IPOU3BEAEHUS, YACTHOTO U
CIIOKHOUM (yHKIIUH.

M3y4aTh npon3BOIHBIC JIEMEHTAPHBIX (PYHKINH.
Hcnoab30BaTh TeOMETPUUCCKUN U PUBNUECKHI CMBICTT
IIPOU3BOIHOM JUIsl pEIIEHNUs 3a1a4

IToBTOpEHUE,
00001IEeHME,
cUCTeMaTH3alus 3HAHUI

OCHOBHBIE TIOHATHS Kypca aareopbl
Y HavaJl MaTeMaTUYECKOTO aHaIn3a
10 xiacca, 00001IIeHHE U

IIpuMeHsITH OCHOBHBIE IOHATHSA Kypca airedpbl U Hayal
MaTeMaTUYECKOro aHallh3a JJIs PEIICHUS 3a/1a4 U3 PeaIbHOW KU3HU
U APYTUX IIKOJbHBIX IPEIMETOB
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| (2u)

cucTeMaTH3anus 3HaHUU

11 kaace (132yaca)

Ha3Banue pa3nena

Ne (TeMbI) OcHOBHbBIE BU/IbI A1eSITEJILHOCTH 00y4AKOIIMXCS.
n/n OcHOBHOe coiep:KaHue.
Kypca (4MCcJI0 4acoB)
1 HccaenoBanue GpyHKIUM [Tpumenenne npousBoaHol K | CTPOUTH rpaduK KOMIIO3UIMH (DYHKIIHI C TTOMOIIBIO 3JIEeMEHTapHOTO
¢ IOMOILIBI0 UCCIeI0BaHNI0 QYHKINH Ha WCCJIEI0BAHUS U CBOMCTB KOMITO3HIIVH.
NMPOU3BOTHOM MOHOTOHHOCTb U SKCTPEMYMBI. CtpouTth reomeTpudeckue 00pas3pl ypaBHEHU U HEPABESHCTB HA
(224) Haxoxnenue HauOOJIBIIETO U KOOPAWHATHOM IJIOCKOCTH.
HaWMEHbIIIETO 3HAYEHUS Hcnonab30BaTh MPOU3BOAHYIO IS UCCIIEIOBaHMS (PYHKIIMH Ha
HenpephIBHON (QYHKIIUU HA MOHOTOHHOCTh M 3KCTPEMYMBbI; HAXOAMTh HauOoJbIllee U HAaMMEHbILIEe
OTpE3KE. 3HaYeHUs (PYHKIMU HETPEPHIBHON HA OTpe3Ke; CTPOMTh rpaduku
[IprumeHeHnne npou3BOIHOM GbyHKIMA HA OCHOBAaHWUY MTPOBEIEHHOTO HCCIICIOBAHUS.
JUTSL HAXOXKACHUS! HAaWTYUIlIero Hcnosb30BaTh NPOU3BOAHYIO JJI HAXOXKICHUSI HAWITYYILIETO
pelnieHus B MIPUKIAIHbIX 3a/1a4aX, | PELICHHs B IPUKIAJHBIX, B TOM YUCIE COLUATBbHO-9KOHOMUYECKUX,
JUTS OTIPEJICIICHUS] CKOPOCTHU U 3a/1auax, sl OnpeieJICHUs CKOPOCTH M YCKOpPEHUs Ipoliecca,
YCKOpEHUS MpolLiecca, 3aJaHHOTO 3ajlaHHOTO (POPMYJIION MM rPpaPUKOM.
dbopMyIoit wiu rpaduKoMm. Hoay4yath npeacTaBjaeHue 0 IPUMEHEHUHU IPOU3BOIHOM B
Kommozumus ¢hyHKImiA. pa3IMYHBIX OTPACsX 3HAHUN
I'eomerpuueckue oopassl
YpaBHEHU U HEPABEHCTB Ha
KOOPAMHATHOM INIOCKOCTH
2 IlepBooOpa3nas u [TepBooOpazHasi, OCHOBHOE OnepupoBaTh NOHATUSIMHU: TIEPBOOOPA3HAS M OTIPEACIICHHBIN

HHTerpaJ
(12 v)

CBOWCTBO NMEPBOOOPA3HBIX.
ITepBooOpasHbIe 21eMEHTAPHBIX
¢yskuuid. [IpaBuiia HaXoXKACHUS
epBOOOPA3HBIX.

unTerpai. Haxonurhb nepBooOpa3Hble 3JIeMEHTapHBIX (PYHKUIUH 1
BBIYHCIIATH HHTETpa o ¢popmyiie Hetotona — JleiiOnuia.
HaxoauTh mionia gy miockux Guryp u 00bEMbI TeI ¢ TOMOIIBIO
ONPENIENIEHHOTO MHTETpAJIA.
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Hurerpai. I'eomerpudeckuii
CMBICJI HHTErpana. Berancinenue
ONpeeEHHOr0 UHTErpasa 1o
dbopmyne Hetorona—JleitOHuIa.

IIpuMeHeHnue unTerpana s
HaXO0XKJCHUS TUIOIIAAeH TIOCKUX
¢buryp u 06bEMOB reOMETPUIECKUX
TeJl.

[Ipumeps! perieHunin
mudepeHIaTbHBIX YPAaBHCHHH.
MatemaTuueckoe MOJEIUPOBaHHE
pEaTBHBIX MIPOLECCOB C MOMOILBIO
Qg depeHIMaIbHbIX YpaBHEHUN

3HAKOMHTBCS C MATEMAaTUIECKUM MOJICIIMPOBAHUEM Ha TIPUMEPE
nudepeHIaTbHBIX YPAaBHCHHM.

Honyanb MNpEACTAaBJICHUC O 3HAUYCHUHN BBCACHU A IMOHATHUA UHTCIrpajia B
pa3BUTHH MaTEeMaTUKA

I'paduueckue meToab!
pELICHUS! HPPAIMOHATBHBIX,
MOKa3aTeIbHBIX U
Jorapu()MUYECKUX YpaBHECHHUH U
HEPaBEHCTB

I'padpuxu Tpuronomerpuyeckue Hcnoab3oBath HU(POBHIE pecypchl I TOCTPOSHUS TpauKoB
TPUTOHOMETPHYECKHX (GYHKITUH, UX CBOMCTBA U TPadUKU. | TPUTOHOMETPHUECKUX (QYHKIIMH U U3YYCHHS UX CBOWCTB.
GyHkumii. Ot60p KOpHEH PemiaTh TPUTOHOMETPUYECKUE YPABHEHHUS U OCYIIIECTBIISATH OTOOP
Tpuronomerpuyeckue TPUTOHOMETPUYECKUX YPABHEHUM C | KOPHEH C IIOMOLIBIO TPUTOHOMETPUYECKON OKPYKHOCTH.
HEepPaBeHCTBA ITOMOILIBIO TPUTOHOMETPUYECKON I[IpumeHsTH GOPMYIIBI TPUTOHOMETPUH IS PEILIEHUST OCHOBHBIX
(16 9) OKPY’KHOCTH. TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB.
Pemenue HUcnoab3oBath HU(POBbIE peCypPChl 1 MOCTPOCHUS U
TPUTOHOMETPUYECKUX HEPABEHCTB | MicclenoBaHus rpadukoB GyHKImi
[MppanuoHajbHbIE, OcHoBHbIe MeTonbI pemieHnsi | [IpuMeHsATH CBOMCTBA MOKA3aTENBHON U JTIOTapu(MUIEeCKOr PyHKITUN
MoKa3aTeJbHbIE U MOKa3aTeIbHBIX U K PEIICHUIO MMOKA3aTeIbHBIX U JOrapu(PMHUUECKUX HEPABEHCTB.
norapupmMuyecKkue Jorapu(MUIECKUX HEPABCHCTB. O0ocHOBATH PAaBHOCUIIBHOCTH TIEPEXOJIOB.
HEepPaBEHCTBA OcHoBHBIE METOJIBI pelieHuss | PemaTh uppanuoHaibHbIE 1 KOMOMHUPOBAHHBIE HEPABEHCTBA, C
(22 v) HWppalMOHATIBHBIX HEPABEHCTB. MTOMOUIBIO PABHOCUJIBHBIX TIEPEXOJIOB.

Hcnoab3oBaTh rpaguueckre METOIbI U CBOMCTBA BXOISIINUX B
ypaBHEHHWE WM HEPABCHCTBO (PYHKIIUN JUTsl pEIICHUS 3a/1a9n

KoMniiekcHbIe YncIa
(10 )

KommiekcHbie uncna.
Anrebpanyeckas u
TpUTrOHOMETpHUECKasi POpMBI

OnepupoBaTh NOHATHSIMHU: KOMIUIEKCHOE YHCIIO U MHOKECTBO
KOMIUIEKCHBIX YHCEI.
IIpeacTaBisiTh KOMIUIEKCHBIC YHCIIA B AJIT€OpandecKo 1
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3aMmMcy KOMIUIEKCHOTO YHCTA.

Apudmerndeckue oneparuu ¢
KOMIUICKCHBIMU YHCIIAMHU.

N300pakeHre KOMIUIEKCHBIX
4yyCeNl Ha KOOPAUHATHOU
MJIOCKOCTH.

®opmyna Myaspa. Kopnu n-
O CTENEHU U3 KOMILJIEKCHOTO
qrcla.

[TprMeHeHrne KOMIITIEKCHBIX
qHCeN ISl peuieHUs PU3NISCKUX U
reOMEeTPUYECKUX 3a4a4

TpUroHOMeTpHUYecKoi hopme. BLIMOMHATHL apupmMeTHIecKue
olepanuy C HUMH.

H300paxkaTh KOMIUIEKCHBIE YHCIIAa HA KOOPAUHATHON IJIOCKOCTH.
IIpumensTe Gopmyny MyaBpa 1 oxy4aTh NpeACTAaBICHUE O KOPHSIX
n-0# CTENEHU U3 KOMIUIEKCHOIO YKCIIa. SHAKOMHUTBCS C IPUMEpaMHu
IIPUMEHEHHNS KOMIUIEKCHBIX YUCEI Ul PEILICHUS TEOMETPUUECKUX U
buznyecKux 3a1a4

HarypanbHble 1 1eJbie
yucIa

Harypainbnsle u 1iensie yucna.
[IpruMmeHeHne npU3HAKOB

OHepI/IpﬂBaTb MOHATUAMM: HATYyPaJIbHOEC U IEJI0€ Y CII0, MHOXECTBO
HaTypaJIbHBIX U OCJIBIX YHUCCII.

(10 ) neauMocTH 1enbix yucen, HOJ u Hcnonb30BaTh NPU3HAKHU IEITUMOCTH LETBIX YUCEI; OCTATKU 110
HOK, ocTatkoB 1o Moayo, moxaymo; HOJl m HOK natypanbsHbIX uncen; anroput™ EBkiuaa ais
anroputma EBKiuia nis pemieHus: | penieHus 3ajaad.
3a/1a4 B LENbIX YHCIAX 3anuceIBaTh HATYpaJIbHBIE YMCIA B PA3JIMYHBIX O3ULMOHHBIX

CHUCTEMaX CUHUCIICHUS

Cucrembl CucreMa 1 COBOKYITHOCTb OnepupoBaTh NOHATUSAAMM: CUCTEMA U COBOKYITHOCTh YPaBHEHUH U

PaNMOHAJIBHBIX, ypaBHEHUH. HEPaBEHCTB; PEUICHUE CUCTEMbI MJIM COBOKYITHOCTH; PABHOCHJIbHbBIE

HPPALUMOHATBbHBIX PaBHOCHIIBHBIE CUCTEMBI U CHUCTEMBI U CUCTEMBI-CIIEACTBUSI.

NMOKa3aTeJbHbIX U CUCTEMBI-CIICJICTBHUA. Haxoautsp pemieHus cucTeM U COBOKYITHOCTEH 1EeJIbIX palliOHATbHBIX,

Jorapupmmuueckux OcHOBHBIE METOJIbI PELLICHUSI | UpPAlMOHAIBHBIX, TIOKA3aTEIbHBIX U JJOTapUPMHUUECKUX YPaBHEHUI U

ypaBHeHHH CUCTEM U COBOKYITHOCTEU HEpPABEHCTB.

(12 v) palMOHANBHBIX, UPPAUOHAIIbHBIX, | [IpUMEHATh CUCTEMBI YPAaBHEHUN K PEIICHUIO TEKCTOBBIX 3a/1a4 U3

[IOKA3aTEeIbHBIX U
Jorapu(pMUUECKUX YPaBHEHHH.
IIpuMeHeHue ypaBHEHHUH,
CHUCTEM U HEPABEHCTB K PELICHUIO
MaTeMaTU4YeCKUX 3a1a4 U 3a/1a4 U3
pa3nuyHbIX 001acTel HayKu U
peanbHOM JKU3HU, UHTEPIIPETALIUs
IIOJIyYE€HHBIX PE3YyJIbTaTOB

pa3nuyHbIX o0yacTeil 3HAaHUN U peaTbHON )KU3HU;
HHTEPIPETHPOBATH ITOJIyYCHHBIEC PEILICHNUS.
Hcnoab3oBarh i poBeIe pecypcesl
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3agauu ¢ napameTrpamMu
(16 v)

Pamnmonanbuele,
MppALMOHAIIbHBIE, IOKA3aTEIbHBIE,
norapupMUUecKue u
TPUTOHOMETPUYECKHUE YPABHEHUS,
HEPaBEHCTBA U CUCTEMBI C
rapameTpamH.

[TocTtpoenue u uccinenoBaHue
MaTeMaTHYECKUX MOJenei
peanbHBIX CUTYyaIUi C TOMOUIBIO
YpPaBHEHUM, CUCTEM YPaBHEHUMN U
HEPaBEHCTB C MapaMeTpamMu

BbI10upaTh crioco0 pemeHus paloHaIbHbIX, HPPAllMOHATBHBIX,
MOKa3aTeNbHbBIX, JOrapu(PMUUECKUX U TPUTOHOMETPHUUECKUX
YPAaBHEHUN U HEPABEHCTB, COACPKALIUX MOAYJIU U [TapaMeTPBL.
[IpumensaTh rpadguueckre U aHATUTUYECKHE METO/IbI JIJISl PEIICHUS
YpaBHEHUI U HEPABEHCTB C MapaMeTpaMu, a TAKKe UCCIIeJOBaHUE
byHKIUI MeToAaMH MaTeMaTHYECKOTr0 aHAJIN3a.

CTpouth u HCCIeI0BATH MATEMAaTHUYECKUE MOJICIIA PEAIbHBIX
CUTYyallMil C TOMOIIbIO YPAaBHEHUI, HEPABEHCTB M CUCTEM C
napameTpamu

IToBTOpEHHUE,
00001IEHME,
cUcTeMaTH3alus 3HAHUI
(12 v)

OCHOBHBIE TTOHSATHSA U METOEI
Kypca, 00001eHue u
cUcTeMaTH3allus 3HaHUI

MopenupoBaTthb peanbHble CUTYalluU Ha SI3bIKE alNreOpbl, COCTABJIATH

BBIPAKEHMI, yPABHEHUSI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO
3aJjauy, MCCJEA0BATh IOCTPOEHHBIE MOJEIH C UCTIOIb30BAHUEM
anmapara aireOpbl, HHTepIpPeTHPOBATH NOJTYUYCHHBINH pe3yibTar.
IIpumensaTh QyHKIMU U1 MOAECTUPOBAHUS U HCCIEIOBAHUS
pEeaJIbHBIX MIPOLIECCOB.

PemiaTh npukiaaHele 3aa4u, B TOM YHCJIE€ COLMAIBHO-
HKOHOMHYECKOTO U (PU3UUECKOTO XapaKTepa, CPeICTBAMH alredpsl U
MaTeMaTHYECKOro aHaJIn3a
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PABOYASA ITIPOI'PAMMA YUYEBHOI'O KYPCA «I'EOMETPHUS». 10-11 KJIACC

HEJIN U3YYEHHUSA YYEBHOTI'O KYPCA

['eomeTpus sBIIIETCS OHUM M3 0a30BBIX KYPCOB Ha YPOBHE CpeIHEr0 00IIero o0pa3oBaHusl, TaK
Kak o0ecreunBaeT BO3MOKHOCTh N3yUYEeHHUs TUCIUIUINH €CTECTBEHHOHAYYHOM HAIPaBJICHHOCTH 1
IPEIMETOB r'yMaHUTapHOTO IUKIA. [I0CKONIBKY JIorHYecKoe MBIIIUIeHUE, (HOpMUpyeMOoe IPH
U3y4eHUH 00yUYaIONIMMUCS MOHATHHHBIX OCHOB T€OMETPHH, IIPU JI0KA3aTEILCTBE TEOPEM U
MOCTPOCHHUH IETIOUKH JIOTHYECKUX YTBEPKIACHUIN MPU PEIIEHUN TeOMETPUUECKUX 3a/1a4, YMEHHUE
BBIJIBUTATh M OIPOBEPraTh T'UIIOTE3bI HEMTOCPEICTBEHHO HCIIONIB3YIOTCS MIPH PELICHUH 3a1a4
€CTECTBEHHOHAYYHOTO IMKJIA, B YaCTHOCTH (PU3NYECKHUX 3a/1a4.

Llens ocBoeHMs MporpaMMbl ydeOHOTo Kypcea «['eoMeTpusi» Ha yriryOI€HHOM ypOBHE — pa3BUTHE
WHIMBHTyaTbHBIX CIOCOOHOCTEH 00yJaromuxcs Mpyu U3y4eHNH T€OMETPUH, KaK COCTABIISIOMICH
npeaMeTHou obmactn «MaTemaTruka 1 ”HGOPMATHUKay depe3 00ecTieueHne BO3MOKHOCTH
nproOpeTeHNs U UCTIONB30BaHuUs OoJiee rTyOOKUX TeOMETPHUECKUX 3HAHUH U JeHCTBU,
creuu(UYHBIX TEOMETPHH, U HEOOXOIMMBIX JJIS1 YCIEITHOTO PO eCCHOHATBLHOTO 00pa3oBaHMs,
CBSI3aHHOTO C MCIIOJIb30BaHUEM MAaTEMaTHKH.

[IpuopuTeTHRIMH 33JauaMH Kypca T€OMETPHH Ha YIIyOIEHHOM YPOBHE, PAaCIIUPSIIOIUMH U
YCHJIMBAIOIINMHE Kypc 0a30BOTO ypOBHSI, SIBIISIFOTCS:

. pacipeHue npeACcTaBIeHUsl O FEOMETPUH KaK 4aCTH MHUPOBOM KyJIbTYpHI U
(dbopMupOBaHNE OCO3HAHHUS B3aMOCBS3U T€OMETPUU C OKPY’KAIOIUM MUPOM;
. dbopMupoBaHUEe MPECTABICHUS O MPOCTPAHCTBEHHBIX (PUTypax Kak O BaKHEHIINX

MaTE€MaTUYECKUX MOJEIIAX, O3BOJIAIOIINX ONUCHIBATH U U3y4aTh Pa3HbIC SIBICHUS OKPYKAIOLIETO
MUpa; 3HaHHE TOHATUIHOTO anmnapara no pasaeny «CrepeoMeTpusd MIKOJIBHOIO Kypca
T€OMETPHUH;

. ¢dopMHpoBaHUE YMEHHS BJIaIeTh OCHOBHBIMU OHATHSMH O MIPOCTPAHCTBEHHBIX (PUTypax
U UX OCHOBHBIMH CBOWMCTBaMH; 3HAHUE TeOpeM, (POopMyI1 M yMEHHE UX IPUMEHSTh; YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PELICHUS 3a/ay;

. dbopMupoOBaHNE YMEHHUSI paclO3HABATh HAa YEPTEKAX, MOJEIIAX U B pEaIbHOM MHUpE
MHOTOTPaHHHUKH U TeJia BpalleHHs; KOHCTPYUPOBATh T€OMETPUUECKHE MOIETIH;
. dbopMupoOBaHNE MTOHUMAHUS BO3MOXHOCTH aKCUOMATUYECKOTO MTOCTPOCHUS

MaTeMaTHYECKUX TEOPHii; HopMUpOBaHHE TOHUMAHHS POJIM AKCHOMATHUKH TP MPOBEICHUN
paccyKJIeHHU;

® q)OpMI/IpOBaHI/Ie YMCHUA BJIIAACTb MCTOAAMHU NJOKA3ATCIBCTB U AJITOPUTMOB PCIHICHUA,
YMCHUA UX IPUMCHATD, IPOBOAUTL JOKA3aTCIIbHBIC PACCYKACHHUA B XOC PCILICHUA
CTEpEOMETPUYECKUX 3a/1ad U 3a/1a4 C MPAKTHUYECKUM cojiepKaHueM; (popMupoBaHue
MPEJICTaBICHUS 0 HEOOXOAUMOCTH J1I0Ka3aTeIbCTB MNP 000CHOBAHUN MaTEeMAaTHUYECKUX
YTBEPKICHHUI U POJIM aKCUOMAaTUKH B MIPOBEJCHUU JETYKTUBHBIX PACCyKICHUN;

. pPa3BUTHE U COBEPIICHCTBOBAHNE MHTEIIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH
06yqa10m1/1xc;1, MO3HaBaTeIbHONI AKTUBHOCTH, UCCIICAOBATCIbCKUX YMGHHﬁ, KPUTUYHOCTH
MBIIIJICHUS, HHTCPCCAa K U3YYCHHUIO TCOMCTPUH;

. dbopmupoBanue HyHKIIMOHAIEHOW IPAMOTHOCTH, PEIICBAHTHON T€OMETPUN: YMECHHUS
pacro3HaBaTh MPOSBICHUS T€OMETPHUECKUX MOHATHH, 0OBEKTOB U 3aKOHOMEPHOCTEH B peabHBIX
YKU3HEHHBIX CUTYalUsX U MIPU U3YUYEHHUH JIPYTHX YUYEOHBIX IPEAMETOB, MPOSIBICHUS
3aBUCHUMOCTEN U 3aKOHOMEPHOCTEM, MOJIETTUPOBAHUS PEATbHBIX CUTYAIIU, UCCIICIOBAHUS
MIOCTPOEHHBIX MOJENEN, HHTEPIIPETALUU OJIYYEHHBIX PE3YJIBTATOB.

OcHOBHBIE coziepKaTenbHble JIMHUU Kypca «['eomerpum» B 10—11 kiaccax: «IIpsimbie u
MJIOCKOCTH B IPOCTPaHCTBEY, «MHOTOrpaHHUKNY, « Tena BpaieHus», « BeKTopbl 1 KOOPAUHATHI B
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IPOCTPAHCTBEY, «/IBIXKEHUS B IPOCTPAHCTBEY.

CdhopmynupoBannoe B DeepaibHOM TOCYAAPCTBEHHOM 00pa30BaTEIbHOM CTaHIAPTE CPEIHETO
o0rmiero o6pa3oBaHus TpeOOBAHNE «YMETh ONEPUPOBATH MOHATHIMUY», PEICBAHTHBIX T€OMETPUN
Ha yrayonéanom ypoBHe o0ydeHust B10—11 kiraccax, OTHOCUTCSI KO BCEM COIEPKAaTEeIbHBIM
JUHUAM Yy4eOHOTO Kypca, a popMupoBaHUe TIOTUYECKUX YMEHHI pacipeenseTcs He TOIbKO 10
coJiepKaTeNbHBIM JIMHUSAM, HO U 10 rojiaM o0yuenus. Conepkanue oOpa3zoBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM ocBoeHus [IpumepHoit pabodeil mporpaMMel,
pacrnpenenéHHBIM 10 ToAaM 00y4YeHHs, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4ToObI KO BCEM
OCHOBHBIM, MPUHLUIHAIBLHBIM BOIIpOcaM o0ydarolrecs o0paniaauch HEOJHOKPATHO. DTO
MIO3BOJISIET OPraHNU30BaTh OBJIAICHUE T€OMETPUUECCKIMHU OHATHSAMH U HAaBBIKAMHU
MI0CJIEI0BATENIBHO U MOCTYIATENbHO, C COOIIOACHUEM ITPUHLIUIIA TPEEMCTBEHHOCTH, @ HOBBIE
3HaHHUS BKJIIOYATh B OOIIYIO0 CUCTEMY F€OMETPUUYECKUX MPEACTABICHUN 00yUYaroUXcs, PACIIUPSIs
U yriyouss e€, 00pa3ys MpoyHble MHOKECTBEHHBIE CBS3H.

[Tepexon k M3y4eHHIO T€OMETPUH Ha YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

— co3/1aTh ycloBus A Auddepenuuanuu o0yueHus, IOCTPOSHUS HHINBU Y alTbHBIX
00pa3zoBaTeNbHBIX MPOrPaMM; 00ECIICYUTh YIyOaEHHOE H3YYCHHE TeOMETPHH KaK
COCTaBJIAIONIECH yueOHOTO npeaMeTa «MaremaTukay;

— MOATOTOBUTH 00YYAIOMIKUXCS K MPOJIOKEHUIO U3YUCHUSI MATEMaTHKH ¢ yYETOM BBIOOpPa
Oynymieit mpodeccun, odecrneunBas MPEeMCTBEHHOCTh MEXKTy OOIIUM U TPO(ECCHOHATBEHBIM
o0Opa3oBaHHEM.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B VYueOnom mnaHe Ha wu3ydyeHue yriayOnéHHoro kypca reomerpuu B 10 -11 kmaccax
OTBOAUTCS 3 y4eOHBIX YacOB B HEJENIO B TEUCHHE KaXKIOro rofa oOydeHus, BCEro 3a JBa roja
oOyuenust — 201 yueOHbIif yac.

T'oxa m ki1acc KoandectBo KoauuecTBoO Bcero 4yacoB 3a
o0y4eHHs 4acoB B HeAeII0 yY4eOHBIX Helelb Y4eOHBIH 1o

10 knace 3 34 132

11 kiace 3 33 99

Kosan4yectBo koHTpPOIbHBIX padoT: 10 kiaace — 8, 11 kaace — 8.

COJEPKXAHUE YYEBHOI'O KYPCA (IIO TOZAM OBYYEHUA)

10 kjaace

IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE TTOHATHS cTepeoMeTpuu. Touka, mpsiMas, MIOCKOCTh, MpocTpaHcTBO. [loHsTHE
00 aKCHOMAaTHYECKOM TIOCTPOSHUHU CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHH U CIECIICTBUS U3 HUX.

B3anMHOe pacrionokeHne npsMbIX B NMPOCTPAHCTBE: MEPECEKAIOUINECS, MapauIeIbHbIE U
cKkpenuBaomuecs npsmele. [Ipu3znaku ckpemuBaronmxcst npsameix. [lapamienbHOCTh NPSIMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: NapajljIebHbIE MPSMBIE B IPOCTPAHCTBE; IMAPAIIEIBHOCTh TPEX
NPSIMBIX; MMAPAJUIETLHOCTD MPSIMOM U TIocKocTHU. [lapannenbHoe U IeHTpaIbHOE MPOEKTUPOBAHUE,
nzoopaxkernne ¢uryp. OCHOBHBIE CBOWMCTBA MMapauICIbHOIO MPOEKTUpOBaHMs. M300pakeHue
buryp B MapalielbHOW NPOEKIUU. YTJIBl C COHANPABICHHBIMH CTOPOHAMH; YTOJI MEXKIY
NpsIMBIMHU B NpOCTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEN: MapajuieibHbIe MJIOCKOCTH; CBOMCTBA
napajuIeNbHBIX TUIOoCKOoCTel. [IpocTeiimume mpocTpaHCcTBeHHBIE (PUTYpPHI HA MJIOCKOCTH: TETPAdIP,
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napajuleenuIe]]; IOCTPOCHUE CEUCHUM.

[lepneHIUKYISAPHOCT HPSAMOM W IUIOCKOCTH:  INEPHEHIUKYISIDHBIE IpsMbIE B
IIPOCTPAHCTBE, TMpsAMBbIE NapajuleIbHbIE M MNEPHEHIUKYJSIPHbIE K IUIOCKOCTH, IPU3HAK
NEPIECHIUKYJIAPHOCTH NIPSAMOHN U IJIOCKOCTH, TEOpEMaA O NMPSAMON MEPIEHINKYISPHON IJIOCKOCTH.
OproroHanbHoe NpoekTUpoBaHue. [lepneHAMKYIsp M HaKJIOHHBIE: PACCTOSHHME OT TOYKU 10
IUIOCKOCTH, PAacCTOSHUE OT MpsIMOM JO IJIOCKOCTH, MpOeKUuss (UIypbl Ha IUIOCKOCTb.
[IeprieHAUKYIIIPHOCTD TUIOCKOCTEN: IIPU3HAK IIEPIICHAUKYJIIPHOCTH JABYX IUIOCKOCTEH. Teopema o
TpEX MEPICHAUKYIISIPAX.

VYIuIbl B IPOCTPAHCTBE: YIOJI MEXKY IIPSIMOU U IUIOCKOCTBIO; ABYTPAHHBIN YIOJI, TUHEHHBIN
yrojl JABYTPaHHOrO yria. TpéXrpaHHbldi W MHOrorpaHHblie yriibl. CBOWMCTBAa IUIOCKHUX YIJIOB
MHOrorpaHHoro yria. CBoilCTBa INIOCKMX M JBYTPaHHBIX YIJIOB TpEXTpaHHOro yria. Teopembl
KOCHHYCOB ¥ CHHYCOB JIJIsl TPEXTPAHHOIO yIJIa.

MHOrorpaHHuKHM.

Buibl MHOrOrpaHHUKOB; pa3BEPTKa MHOrorpanHuka. IIpusma: n-yrosnpHas npusma; npsamas u
HaKJIOHHAs IPU3MbI; OOKOBas U MOJIHAs IOBEPXHOCTH Npu3Mel. [lapannenenunen,
MPSMOYTOJIbHBIN Mapajuiesienunes] u ero cBoiictea. Kparyaiiiume nmyTu Ha MOBEPXHOCTH
MHororpanHuka. Teopema Jitnepa. [IpoctpancTBennas teopema [udaropa. [Tupamuaa: n-
yrojipHasi MMpaMu/a; MpaBuiIbHas U yceu€HHas nupamuasl. CBoiicTBa pédep 1 OOKOBBIX rpaHeit
IpaBWIbHOMN nupamuabl. [IpaBuabHbIE MHOTOTPAaHHUKK: IIPAaBUIIbHAS IIPU3Ma U ITpaBUIIbHAS
NUpaMy/Ia; IpaBUiIbHAs TPEYroidbHAs MUPaMUAA U MPaBUIIbHBINA TeTpasap; KyO. [Ipeacrasnenue o
IIPABWJIBHBIX MHOTOTPaHHUKAX: OKTadAp, NOACKA3IP U HKOCAdIP.

Brruncienue 37eMeHTOB MHOTOTPaHHUKOB: péOpa, AuaroHany, yrisl. [lnomans 60koBoi
MIOBEPXHOCTH U MOJTHOW MOBEPXHOCTH MPSMON MPU3MBI, TUIOIIAb OCHOBaHUMN, TeopeMa 0 OOKOBOM
MOBEPXHOCTHU MPsAMOH Tipu3Mbl. [Lmomaas 00KOBOI MOBEPXHOCTH M TOBEPXHOCTH TIPABUIHHOM
IIUPAMHU/JIBI, TEOPEMA O IUIOIIAIN YCEYEHHON TUPAMUIBL.

CuMMeTpHs B IPOCTPAHCTBE. DIIEMEHTHl CHMMETPHUH ITPaBUIIbHBIX MHOTOIPaHHUKOB.
CummeTpus B IpaBUIbHOM MHOTOTPAHHUKE: CUMMETPHS NapaJlIeNIeNUIEeNd, CAMMETPUS
MPaBUJIBHBIX TPU3M, CHMMETPUS IPABUIIBHON MUPAMUIBIL.

BeKTopbI M KOOPAHMHATHI B MPOCTPAHCTBE

[TousATHs: BEKTOP B IPOCTPAHCTBE; HYJIEBOU BEKTOP, JJIMHA HEHYJIEBOI'O BEKTOPA; BEKTOPHI
KOJUIMHCAPHBIC, COHAIIPABJICHHBIC U IIPOTHUBOIIOJIOKHO HAIIPAaBJICHHLIC BEKTOPHI. PaBencTBO
BEKTOPOB. JlelicTBUS ¢ BEKTOpaMHU: CJIOKEHUE U BHIYMTAHHUE BEKTOPOB; CyMMa HECKOIbKUX
BEKTOPOB; YMHOXKEHHE BEKTOpA Ha ynciio. CBOMCTBA CIIOKEHHSI BEKTOPOB. CBOMCTBA YMHOKEHUS
BeKTOpa Ha uncio. [TonsTre koMiiaHapHble BEKTOPbI. [Ipu3HaK KOMIIaHAPHOCTH TPEX BEKTOPOB.
[TpaBuiio mapamnenenumnena. Teopema o pa3ioKeHUH BEKTOpa MO TPEM HEKOMIUIaHAPHBIM
BekTopaM. [IpsimoyrosibHas cuctema KoopJauHat B npoctpanctse. Koopaunarsl BekTopa. CBsi3b
MEXAYy KOOpAMHATaMHU BEKTOpa U KOOPJAUHATAMU TOUEK. YTOJI MEXKIy BeKTopamu. CKalsspHOE
MIPOU3BEJICHNE BEKTOPOB.

11 kaacc
Tena Bpanenus

[TonsTusi: UMIMHIOpPUYECKas TOBEPXHOCTb, KOHUYECKas MOBEPXHOCTb, cepuueckas
MOBEPXHOCTh, 00pa3yroIire noBepxHocTel. Tena BparieHus: MUIMHIP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. BzaumHoe pacnonoxenue chepbl U MIOCKOCTH; KacaTellbHas IUIOCKOCTh K cdepe.
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N3obpakenue Ten BpalleHusl Ha MIIOCKOCTH. Pa3BépTka munuHapa u konyca. Cummerpus chepbl
U 11apa.

O6wvém. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00bEME NPAMOYTOJIBLHOTO
napajuienenunena u cienctsus u3z He€. OO0bEM TPsIMONM M HAKIOHHOW MPU3MBI, LUJIUHJpA,
nupaMuibl 1 KoHyca. O0bEM 11apa v mapoBOT0 CETMEHTA.

KomOunarmu ten BpamieHust 1 MHOrorpanHUKoB. [Ipru3ma, BoucanHas B IUIUHJIP, OMMCAHHAS
okono wnwimHapa. Ilepeceuenune cdepsl m mapa c¢ 1ockocteio. Kacanwe mapa u chepbl
IUIOCKOCTBIO. [IOHSATHE MHOTOTPaHHMKA, OIMUCAHHOTO OKOJO cdephl, cdepbl, BIHCAHHOW B
MHOTOTPaHHMK WJIN TEJIO BPALCHMUS.

[Mnomane MOBEPXHOCTH MHIWMHApA, KOHyca; Iomanb chepbl u e yacreir; [lomobue B
npoctpancTtBe. OTHomieHHEe O00BEMOB, TUIOMIA[EH  MOBEpPXHOCTEH  MOAOOHBIX  (uUTYp.
[IpeobpazoBanne mnogoOusi, romoreTus. PemieHue 3amad Ha TMUIOCKOCTH C HCIOIb30BaHUEM
cTepeoMeTprudeckux MeTooB. [locTpoeHnue cedeHnii MHOTOTpaHHUKOB U TEJ BPALLEHUS: CEUCHUS
WIMHIpa (Tapaiuie’dbHo U NMEePIeHANKYIISIPHO OCH), CEUYEHHUs KOHYca (TMapaljieiIbHOE OCHOBAHUIO
U TIPOXOJAIlee Yepe3 BEpIUHHY), CEUEHUs IIapa; METOJbl MOCTPOCHUS CEUEHUMN: METOJ CIEIOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/] IEpEHOCA CEKYIIEN TIIOCKOCTH.

BeKkTopbl M KOOPAHMHATHI B MPOCTPAHCTBE

Bektopsl B mpocTpancTBe. Onepanuu Haa BEKTOpaMH. BEeKTOpHOE YMHOKEHUE BEKTOPOB.
CBolicTBa BEKTOPHOrO YMHOXEHHs. IIpsmoyronbHas cucrema KOOpPAMHAaT B IIPOCTPAHCTBE.
Koopaunatel BekTopa. Paznoxxkenune BekTtopa mo 6asucy. KoopanHaTHO-BEKTOPHBIM METOJ NP
pEeLIEHUN TeOMETPUYECKUX 3a]1ay.

J{BHKEeHHSA B IPOCTPAHCTBE

JlBmkenust mpoctpancTtBa. OroOpaxkenus. JIBrkeHus u paBeHCTBO ¢uryp. OOmue
CBOICTBa JBWKCHHI. BuIbl IBMKEHUWI: MapaulebHbIA MEPEeHOC, LEHTPAJIbHAs CUMMETPHS,
3epKaibHask CUMMETPHsI, TOBOPOT BOKPYT mpsiMoil. [IpeoOpazoBanus nomodus. [psmas u cdepa
Ditnepa.

IJIAHUPYEMBIE TIPEAMETHBIE PE3YJIbTATBI OCBOEHHUS PABOYEHN
ITPOI'PAMMBI (ITIO TOAAM OBYYEHMUA)

OcBoenne yueOHOTO Kypca «['eomeTpusi» Ha ypoBHE CpEAHETO OOIIero oOpa3oBaHUS
JIOJDKHO — 00ecrevnBaTh JOCTIDKEHHE CIEAYIONIUX TPEAMETHBIX  00pa3oBaTeIbHBIX
pe3yIbTaToB:

10 xaacc

e (CB0OOOAHO ONEPUPOBATH OCHOBHBIMU MOHATHAMH CTEPEOMETPUH TP PEIICHUH 3a]1a4 U
MIPOBEICHUHN MaTEMaTHICCKUX PACCYKICHHI.

e [IpuMeHSATP AaKCHOMBI CTEPEOMETPUM U CIEIACTBUS W3 HUX TMPU PEUICHUU
TEOMETPUUYECKHX 3a/1a4.

e KraccudunupoBarh B3aMMHOE PACIIOIOKEHHE MPSMBIX B MPOCTPAHCTBE; TJIOCKOCTEH B
MIPOCTPAHCTBE; MPSMBIX M TUIOCKOCTEH B MMPOCTPAHCTBE.

e (CBOOOJHO OMEpPHPOBATH MOHATHUIMH, CBS3aHHBIMH C YIJIaMH B TPOCTPAHCTBE: MEXITY
IIPSIMBIMU B IIPOCTPAHCTBE; MEKY IPSAMOU U IJIOCKOCTBIO.
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CB00OIHO ONIEPUPOBATH MOHSATUSIMU, CBSI3aHHBIMUA C MHOTOTPAHHUKAMH.

CB0oOOIHO pacmo3HaBaThb OCHOBHBIE BHJbI MHOTOTPAaHHHKOB (IIpU3Ma, MUpaMHIa,
MPSIMOYTOJIBHBIN TTapajuIeenume]], Ky0).

KnaccudumupoBats MHOTOTpaHHUKH, BRIOWpasi OCHOBAHUS IS KJIACCU(PUKAIINH.
CBOOOIHO oOmMEepUpOBaTh MOHSATHUSMHU, CBSI3aHHBIMU C CEUYCHHEM MHOTOTPAaHHUKOB
TIOCKOCTBIO.

BrimonHaTe napamiensHoe, IEHTPATBHOE U OPTOTOHAIBHOE MPOSKTUPOBaHNE PUTYDP Ha
IJIOCKOCTh; BBIMOIHSITH U300paXkeHUs! GUTyp Ha IIOCKOCTH.

Ctpouth cedeHHs] MHOTOTPAHHUKOB Pa3jIMYHBIMH METOJAMH, BBITIOJIHATH (BBIHOCHBIC)
IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHU3Y.
BbruncnsaTe miuomaau  MOBEPXHOCTEH  MHOTOIPaHHUKOB  (MpU3Ma, NHpamMuaa),
FEOMETPUUECKUX TeJl C MPUMEHEHUEM (POopMyII.

CB0oOOIHO omepupoBaTh MOHATHSAMHU: CUMMETPHS B TMPOCTPAHCTBE; IIEHTP, OCh U
IUIOCKOCTh CHMMETPHH; IIEHTP, OCh U INIOCKOCTh CUMMETPUU (DUTYPBHI.

CB00OIHO OmeprpoBaTh MOHATUSAMU, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAMHATaM B
MIPOCTPAHCTBE.

BpInonHATh nelcTBUA HA/l BEKTOPAMH.

Pemarr 3amaun Ha J0Ka3aTeIbCTBO MAaTEMAaTHYECKHX OTHOIICHHWA W HAXOXKICHUE
FEOMETPUUECKUX  BEIMYMH, MPHUMEHssI HM3BECTHbIE  METONIbl TMpPU  PEIIeHUU
MaTeMaTUYECKUX 3a7a4 MOBBIIIIEHHOTO U BBICOKOTO YPOBHSI CJIOKHOCTH.

[IpumeHsTh mpocTeie MPOorpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUIECKHX 3a/1a4.

W3Bnekatpb, mpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HH(OPMALIHIO O MPOCTPAHCTBEHHBIX
reOMEeTpPUUYECKUX PUTYpax, MPEACTaBICHHYIO Ha YepTekaxX U pUCyHKaX.

[TpumeHsTh OTyYeHHbIE 3HAHUS Ha MPAKTHKE: CPAaBHUBATh U aHAJIM3UPOBATH pealbHbIE
CUTyallud, TPUMEHATh W3yYEHHBIC TIOHATHS B TPOIECCe TIOUCKA PEIICHHS
MaTeMaTHu4ecku chopMyIHMpOBaHHOM MPOOIEMbl, MOJEIUPOBATh pealbHbIe CUTYalluu Ha
A3bIKE T'€OMETPHUM, MCCIEAOBATh IOCTPOCHHbIE MOJEIM C  HUCIOJb30BaHUEM
FeOMETPUUECKUX TOHITUN U TEOpeM, ammapara alreOppl; penarh NpakTHYeckue 3a1au,
CBSI3aHHbBIE C HAXOXKICHHEM F€OMETPUYECKHUX BEIHUHMH.

Nmets nmipencraBieHunss 00 OCHOBHBIX 3Talax pa3BUTH T€OMETPUU KaK COCTaBHOM 4acTu
dbyH1aMeHTa pa3BUTHS TEXHOJIOTHH.

11 kJyacc

CB0O0OTHO ONIEPUPOBATH MOHSATUSAMU, CBSI3aHHBIMU C IIMIMHIPUYECKON, KOHUIECKOU 1
chepryecKoi TOBEPXHOCTSAMHU; OOBSICHATH CITIOCOOBI TIOTyYCHHS.

OnepupoBaTh MOHATUSIMH, CBSI3aHHBIMH C TEJIAMHU BpPALEHUS: LUIUHAPOM, KOHYCOM,
chepoit u mapom.

PacniosnaBate Tena BpamieHus (IIUIMHAP, KOHYC, cdepa U map) U OOBICHATH CITOCOOBI
MOJIYy4YCHU TCII BpalllCHUS.

KnaccudumupoBats B3auMHOE pactoyiokeHHe chephl U MITOCKOCTH.

Brluncnare BeUYUHBI 3JIEMEHTOB MHOT'OTPAaHHUKOB W TCJI BpPaAlICHHUA, O6’béMBI n
IUIONIA/I TIOBEPXHOCTEH MHOTOTPAaHHUKOB M TeNl BpPAILEHUS, F€OMETPUUECKUX Tel C
npuUMEeHEHHEeM (HOpMYII.

CBO60,Z[HO OIICpHUPOBATH TMOHATHAMHU, CBA3AHHBIMH C KOM6I/IHaI_[I/I}IMI/I TCJI BpallCHUA U
MHOTOTPaHHUKOB: MHOTOTPAHHUK, BIHMCAHHBIA B cdepy U OMHMCAHHBIN OKOJO chepsr
C(bepa, BIIMCAHHAA B MHOT'OT'PaHHUK UJIK TCJIIO BpalllCHUA.
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BBIYuCIATE COOTHOIICHHUSI MEXIY IUIOMAASIMH MOBEpXHOCTEH W 00BEMAMHU MOJTOOHBIX
Te.

N3ob6paxxkath wu3yuyaemble (UTYpBHI; BBIIOIHATH (BBIHOCHBIC) IUIOCKHE YEPTEXU U3
PUCYHKOB MPOCTBIX 00BbEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEYEHHS TeJ
BpallleHHUs.

W3Brekatb, MHTEPIIPETUPOBATH U MPEOOPA30BbIBATH HHGOPMAIIUIO O MPOCTPAHCTBEHHBIX
reOMeTpUUYECKUX PUTYpax, MPEACTaBICHHYIO Ha YepTekaxX U pUCyHKaX.

CB000OIHO ONEpUPOBATH MOHSATHEM BEKTOP B IMPOCTPAHCTBE.

BoInonHATE onepaiuy Hajl BEKTOpaMHu.

3amaBaTh TUIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOIM CHCTEME KOOPIUHAT.

Pemmars reoMerprueckue 3a/1aql Ha BEIYUCICHUE YTTIOB MEXKIY MPSIMBIMU U
IUIOCKOCTSIMU; BBIYUCIIEHUE PACCTOSIHUI OT TOYKH /10 TUIOCKOCTH; B LI€JIOM, Ha
MPUMEHEHNE BEKTOPHO-KOOPIUHATHOTO METO/1a MIPU PEIICHUU.

CB000OIHO OnEpUPOBATh MOHSATUSIMH, CBSI3aHHBIMU C JIBH)KEHHUEM B IIPOCTPAHCTBE; 3HATH
CBOMCTBA JIBHKEHUIA.

BBITMOJIHATH M300pa’KeHNsI MHOTOTPAHHUKOM U TeJ BPAICHUS MIPH MapaieIbHOM
NepeHoce, EHTPATLHON CUMMETPHH, 36pKATbHOM CHMMETPUH, TIPH TOBOPOTE BOKPYT
psIMOiA; TTpeoOpa3oBaHus MOA00HS.

Ctpouthb ceueHHss MHOTOIPAaHHUKOB M TEJI BPALEHUS: CEUEHUs IMINHpa (TTapaieIbHo U
MEPIICHIUKYIISIPHO OCH), CEUYEHHUs KOHYyca (TapaieTbHOe OCHOBAHUIO U TIPOXOJISIIEe
yepes3 BEpLIMHY), CEUEHUS 1apa.

Hcnonp30BaTh METOIbI TOCTPOCHUSI CEUEHHI: METO/I CJI€/I0B, METO/I BHYTPEHHETO
MPOSKTUPOBAHUSI, METO]T IEPEHOCA CEKYIICH IMITOCKOCTH.

JloKa3bIBaTh r€OMETPUYECKUE YTBEPIKICHHUS.

[IpumensTh reoMeTpudeckue (GakThl AJIs PEHICHUS CTEPEOMETPHUUECKUX 3a/ad,
IpeIoJIararoliuX HECKOJIBKO I1aroB PEIICHHUs, €CIIM YCIOBHUS MPUMEHEHUS 3aaHbl B
SIBHOW M HESIBHOU (popMe.

Pemratn 3ala4i Ha J0Ka3aTCJIbCTBO MAaTEMATHUUYCCKUX OTHOIIIEHUU U HaXO0XKICHUC
FeOMETPUUYECKUX BEIUYUH.

[TprMeHsTh MpOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPU
PELICHUH CTEPEOMETPUYECKUX 3a/1ad.

[TpuMeHsTH MoNy4YeHHbIe 3HAaHUSI HA MTPaKTUKE: CPABHUBATh, aHATM3UPOBAThH U OLIEHUBATh
PCATBHBIC CUTYallUN; TPUMCHATH U3YUCHHBIC TIOHATUS, TCOPCMBEI, CBOICTBa B mponecce
MOKCKA PEICHNs] MaTeMaTH4eCKH c(hOpMyIMpPOBAHHOM MPOOIEMbI, MOAECTUPOBATH
peasbHbIE CUTYAIlMH Ha S3bIKE TEOMETPHH, UCCIIE0BATh MOCTPOSCHHBIE MOJIEIH C
HCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATHI U TeopeM, alnapara aireopbl; peuarhb
MPAKTUYECKHE 3a/1a4M, CBSI3aHHbIE C HAXOXKICHUEM I€OMETPUUECKIX BETUYHH.

Nwmetsb npencraBneHust 00 OCHOBHBIX dTalrax pa3BUTHs FT€OMETPUU KaK COCTaBHOM yacTu
dbyH1aMeHTa pa3BUTHS TEXHOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHHUE
10 kaace (102yaca)

Ha3Banue pasaena

Ne
(TembI)Kypca OcHOBHbIE BH/IbI 1eITEJILHOCTH 00y4aK0IIMXCS.
n/n OcHOBHOe coiep:KaHue.
(KOJIMYECTBO YACOB)
1 BBenenue B OcHOBHBIE IPOCTPAHCTBEHHbIE OnpeneasiTh MIOCKOCTh KaK GUTYPY, B KOTOPOU BBHITTOTHSAETCS

CTepeoMeTPHIO
(23 v)

(purypsoi.
ITonsTs crepeoMeTpun: TOUKa,

mpsiMasi, MI0CKOCTh, IPOCTPAHCTBO.
OcHoBHbIE MpaBUiIa U300paKeHUs
Ha PUCYHKE TJIOCKOCTH,
MapajuieIbHbIX MPSAMBIX (OTPE3KOB),
CepeIMHBI OTPE3KA.

[TonsTus: nepecexaronuecs
TUTOCKOCTH, NEPECEKAIOLINeCcs
npsiMasi ¥ MI0CKOCTh;
MOJTYTIPOCTPAHCTBO.
MHororpaHHuKH, H300paKeHHE
MPOCTEUTIINX TPOCTPAHCTBEHHBIX
¢buryp, HECyIEeCTBYIOIMHNX 00bEKTOB.
AKCHOMBI CTEPEOMETPUH U
nepBble CJ1eICTBUS U3 HUX.
CriocoObI 3a1aHUs IPSIMBIX U
IJIOCKOCTEH B MTPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U
IIJIOCKOCTEM.

Ceuenns. M3o0paxkenue ceueHuit
MUpaMHJIbl, Ky0a U IPU3MBIL,
KOTOpHBIE MIPOXOJIAT Yepe3 ux peopa.
N3o0pakeHune nepeceueHus
IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpammBanue mocTpoOeHHbBIX
CEUCHUH pa3HBIMU I[BETAMHU.

MJITAHUMETPHUSL.
Jlenatb npocTelnne JIOTH4eCKUe BbIBOIBI U3 aKCUOMAaTUKH
IIJIOCKOCTH.
[TpuBOIUTE MpUMEpPHI PEATLHBIX 00BEKTOB, HCATHU3AUENH KOTOPBIX
SBJIIOTCSI aKCHOMBI T€OMETPHH.
N3yuaTe, TpUMEHATH NPUHLUIIBI IOCTPOEHUS CEUEHUM.
Hcnonb3oBaTh 715 MOCTPOEHUS CEUEHUN METO/ CIEAOB, METO
BHYTPEHHETO MPOEKTUPOBAHUS, METOJT IIEPEHOCA CEKYILEH
IIJIOCKOCTH.
Pemates crepeoMeTpruecKue 3a1auu: Ha ONPEIEICHUE BUA CEUCHUS
1 HaXO0KJIEHUE €T0 IUIOIAIHN.

AkTyanu3upoBath (HakThl © METOIbI IUTAHUMETPUH, PEIICBAHTHBIC TEME,
IIPOBOJUTH aHAJIOTHUH.
Hcnonb3oBaTh Npu pelieHUH 3a1a4 CIAEAYIOLUE
IUIaHUMETPUUEcKHe (PaKThl U METOMbI:

Teopemsl @aiieca 1 0 IPONOPLUOHAIBHBIX OTPE3KaX. AJITOPUTM

JIeJICHUs OTpe3Ka Ha 7 paBHBIX yacTel. Teopema MeHenasl.

PaBHOOeIpeHHBIN TPEyTONbHUK. PABHOCTOPOHHMI TPEYTOJIbHHUK.
[IpsmoyronbHbIN TpeyroabHUK. CBONCTBO CpEHEN JIMHUU
TpeyroyibHuka. CBOWCTBO OMCCEKTPHCHI yIila TPEYTrOJIbHUKA.
CBOMCTBO MeIMaH TPEYTOJIbHUKA.

[TpuzHaku mo1o0Oust TPEYroIbHUKOB.

IMosryuaTs npeacraB/ieHusi 00 OCHOBHBIX ATarax pa3BUTH
TE€OMETPHUH KaK COCTAaBHOM 4acTH PyHIaMEHTa Pa3BUTHUS TEXHOJIOTHIA
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Meton cienoB 1Jis1 HOCTPOCHUSA
ceuyennii. CBOICTBA NepeceyeHui
IpsAMBIX U m1ockoctel. [loctpoenue
ceueHuil B mupamuie, Kyoe no Tpém
ToukaM Ha péopax. Coznanue
BBIHOCHBIX YepTEXKeW U 3aInch
11aroB MOCTPOEHUSI.

IToBTOpEHUE MIAHUMETPHUH.
Teopema 0 NpPONOPLUHOHATBHBIX
otpe3kax. [logoOue TpeyroibHHUKOB.
Teopema Menenas. Pacuérsl B
CEUEHUSX Ha BHIHOCHBIX YepTEXKaX.
Hcropus pasBUTHS IUNIAHUMETPUU U
CTepEOMETPUU

B3aumnoe
pacnoJjioskeHue NpsMbIX
B IPOCTPAHCTBE

(64)

B3anmMHOe pacnonoxxenue
MPSIMBIX B POCTPAHCTBE.
CkpemuBaroiuecs rnpsiMble.
[Ipu3HaKku CKpeIMBAIOIINXCS
MPSIMBIX.

[TapannensHble IpMBIE B
pocrpaHcTBe. Teopema o
CYILLIECTBOBAHUH U €IMHCTBEHHOCTH
IIPSIMOY NapaJlJIeIbHONW TaHHON
NPAMOM, MPOXOASIIEN YEPE3 TOUKY
MIPOCTPAHCTBA U HE JIeXKAaIllel Ha
JaHHOU npsimoil. Jlemma o
MepeCeUCHUH NapalIeIbHbIX
MPSMBIX INTIOCKOCTBIO.
[TapannenbHOCTh TPEX MPSIMBIX.
Teopema o TpEX mapayieaIbHBIX
MPSIMBIX.

TeopeMa 0 CKpeIMBaAIOIINXCS
MPSIMBIX.

[TapamienpHOE IPOEKTUPOBAHHUE.

KaaccnguuupoBarh B3auMHOE paclonoXeHUE NPSMBIX B
IIPOCTPAHCTBE, WILIIOCTPUPYSI PUCYHKAMH U IPUBOJIS IPUMEPHI U3
peanbHON KU3HU.

Jloka3pIBaTh TEOPEMY O CYIECTBOBAHUM U €JUHCTBEHHOCTH
MapaJuIeIbHOMN IIPSIMOU, ITPOXOAAIIEH Yepe3 TOUKY IIPOCTPAHCTBA U
HE JIe)Kallleld Ha IPYyrou NpsiMOM; IEMMY O TTEPECEUCHHUH TIII0OCKOCTH
JBYMsI TAPAJIJIEIbHBIMU IPSAMBIMH; TEOPEMY O TPEX MapalIeIbHbIX
IIPSIMBIX.

Jloka3pIBaTh NIPU3HAK CKPEIIMBAIOIINXCS IPSIMBIX, TEOPEMY O
CKPEIINBAIOIINXCS MPSMBIX.

Jloka3pIBaTh TEOPEMY O PABEHCTBE YIJIOB C COHANPABICHHBIMU
CTOPOHAMH.

OO0BSICHATDH, UTO HA3bIBAECTCS NAPAJUIEIBHBIM U IEHTPAJIbHBIM
IIPOEKTUPOBAHUEM M KAK BBIIIOJIHSIETCS IPOEKTUPOBaHUE (PUTYp Ha
IIJIOCKOCTb.

Joka3bIBaTh CBOMCTBA MAPaLICIIBHOTO MPOEKTUPOBAHUS.
N300paxkaTh B napauieIbHON MPOEKIMH pa3Hble FEOMETPUUECKUE
burypsl.

Pemath crepeomMeTpuuecKkue 3a1auu Ha JOKa3aTeIbCTBO U
HCCJICIOBAHNE, CBA3aHHBIE C PACIIOJIOKEHUEM MPSMBIX B

40



OcHOBHBIE CBOICTBA apaJIEILHOTO
npoekTupoBaHus. M3o0pakeHne
pasHbIX (GUTYpP B MapaieTbHON
MPOEKIIH.

[lenTpanbHas mpoeKLusl.

VYron ¢ coHanpaBIEHHBIMU
CTOpOHAMU. YTOJ MEXAY MPSMBIMHU.

3amaun Ha NOKA3aTeILCTBO U
Hcce0BaHue, CBI3aHHBIE C
PacrosoKEeHUEM MPSMBIX B
MIPOCTPAHCTBE

IIPOCTPAHCTBE.

IIpoBoauTH NOKA3aTENbHBIE PACCYKACHUS NPU PELICHUH
r€OMETPUYECKUX 3aJ1a4, CBA3aHHBIX CO B3aUMHBIM PACIOJIOKEHUEM
MPSIMBIX B IIPOCTPAHCTBE.

CpaBHUBAThH, AHAJIM3MPOBATH U OLIEHUBATH YTBEPKJICHUS C LEIBIO
BBISIBJICHHSI JIOTHYECKU KOPPEKTHBIX M HEKOPPEKTHBIX PACCYXKACHUM.
MoaeanpoBaTh peaibHbIe CUTYyallUU, CBSI3aHHBIE CO B3aUMHBIM
PacrojoKeHUEM MPSMBIX B TPOCTPAHCTBE, HA SI3bIKE T€OMETPHUH.
HccaenoBath NOCTPOEHHBIE MOJIEIH C UCTIOJIb30BAaHUEM
reOMEeTPUYECKUX MOHATUHI U TeOpeM, armapara anreOpsl, HUPPOBBIX
pecypcoB.

IMosryuaTs npeacraB/ieHue O EHTPATLHOM IIPOEKTUPOBAHUH U 00
HCTOPHUU padOT MO TEOPUHU NEPCIICKTUBBI

IMapa/utesbHOCTH
NPAMBIX U IVIOCKOCTEH B
NMPOCTPAHCTBE
(CRY)

[ToHsTHA: MapaIIEeTbHOCTh NPSIMOU
Y TJIOCKOCTH B MPOCTPAHCTBE.
[Ipu3Hak napamieIbHOCTH TPSAMOU U
mockocTu. CBoMCTBA
MapaJJIETbHOCTH MPSIMOMN 1
IIJIOCKOCTH.

I'eomeTpuueckue 3amaun Ha
BBIYHMCIICHHUE U JI0KA3aTENbCTBO,
CBSA3aHHBIE C MMAPAIETBHOCTHIO
IIPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE.

ITocTpoeHue ceueHus, MPOXOASILErO
yepe3 JaHHYI0 IPSIMYI0 Ha YepTexe
U NapaJUIEIIbHOTO APYTOM IPSIMOA.
Pacuét orHomenuii. [lapamnensHas
MPOEKIHUs, TPUMEHEHHUE JIsI
MTOCTPOCHHUSI CEUEeHU Ky0a u
napajuieJenumne/a.

CgoiicTBa napajuiesenunena u
MIPU3MBL.

[TapannenpHbIE ITOCKOCTH.

KnaccudpuuupoBaTh B3aMMHOE PacloIOKEHUE TPSIMON U
IJIOCKOCTH B IPOCTPAHCTBE, IPUBO/ISI COOTBETCTBYIOIINE TPUMEPDI
W3 peaIbHOM KU3HMU.

®opMy/IMPOBATh OIPEICICHUE NTAPAIICIbHBIX IPSIMOU U
IIJIOCKOCTH.

Joxa3bpIBaTh PU3HAK O MAPAIUICIBHOCTH MIPSMOM U INIOCKOCTH;
CBOMCTBA MapauICIbHOCTH MPSAMOU U MIIOCKOCTH.

Pemath crepeomeTpuuecKue 3a1a4i BBIYMCIIEHUS U 10KA3aTEIbCTBO,
CBSA3aHHBIE C MMAPATUIETBHOCTHIO MPAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE.

Pemate npakTuyeckue 3a1a4u Ha NOCTPOEHUE CEYEHUH Ha YepTexax
TETpadpa U Napajuieienunea.

Pemate crepeoMeTpuuecKre 3a/1a4u, CBA3aHHbIE C IOCTPOCHUEM
CEYECHMH IUIOCKOCTHIO.

IIpoBOaAMTH TOTMYECKH KOPPEKTHBIE JOKA3aTEIbHBIE PACCYKICHUS
IIPU pELICHUN T€OMETPUUYECKUX 3a/1a4 CBSI3aHHBIX C
MapayIeIbHOCTBIO TIJIOCKOCTEMH.

CpaBHUBATBH H AHAJTU3UPOBATH PEabHbIE CUTYAllUH, CBSI3aHHBIE C
MapajuIeIbHOCTBIO MPSIMOM U INIOCKOCTH B POCTPAHCTBE;
MOJEJMPOBATH PEAJIbHBIE CUTYAllMH, CBA3aHHBIE C
MapaJUIETIbHOCTBIO IPSIMOM U IUNIOCKOCTH B POCTPAHCTBE, HA A3BIKE
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IIpu3Haky napayuieaIbHOCTH ABYX
mnockocreil. Teopema o
NapajuIeIbHOCTH U €AMHCTBEHHOCTH
IJIOCKOCTH, MPOXOASIIEH Yepes
TOYKY, HE PUHAAJIECKAIYIO JaHHON
IJIOCKOCTH U CIIEACTBHS U3 HEE.
CaolicTBa napamienbHbIX
IJIOCKOCTEM: 0 MapauIeIbHOCTH
MIPSIMBIX IIEpECEUEHUs IPU
IIEPECEYEHUH JIBYX NTapaJlJICIIbHBIX
IUIOCKOCTEH TpeTbeil; 00 oTpe3kax
MapaJUIeIbHBIX IPSIMBIX,
3aKJIFOYEHHBIX MEXKITY
MapaJUICIbHBIMU IIJIOCKOCTSMU; O
[IEPECCUCHUH IPSIMOU C IBYyMS
NapAJUICIbHBIMU IIJIOCKOCTSIMU

r€OMETPUHU

IMepneHAUKYJIAPHOCTD
NPAMBIX U IVIOCKOCTEH B
NMPOCTPAHCTBE

(24 v)

[ToBTopenue: Teopema [ugaropa
Ha IJIOCKOCTH, TPUTOHOMETPUS
MPSIMOYTOJILHOTO TPEYTOIbHUKA.

CgoiicTBa Ky0a ¥ MPSIMOYTOJIBLHOTO
napajienenuneaa. Berancnenue
JUTHH OTPE3KOB B KyOe 1
MPSIMOYTOJILHOM TapasuiesenuIeie.

[leprieHAMKYISAPHOCTH NPAMOU 1
mockocty. [Ipusnak
MEPIEHIUKYISIPHOCTH MIPAMOMN U
mrockocty. Teopema o
CYILIECTBOBAHUH U €IMHCTBEHHOCTH
IIPSIMOH, MPOXOIAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U MEPIEHINKYISAPHOU
K ruiockoctu. [limockoctu u
MEPIEHIUKYISIPHBIE UM IIpsIMasi B
MHOT'OTpaHHUKAX.

[lepneHUKyIsp U HAKIOHHASL.

AKTyaJ'II/IBI/IpOBaTB (baKTI:I 1 MCTOJbI INITAHUMCTPUHU, PCIICBAHTHBIC TCMC,
IIPOBOJUTH aHAJIOTHUH.

®opMyJIHPOBATH ONPedeJICHHS: IEPIICHIUKYIAPHBIX NPSAMBIX B
IIPOCTPAHCTBE; ONPEACIICHUE NIPAMON, NEPIICHAUKYIISIPHON K
IIJIOCKOCTH.

Jloka3bIBaTh: IeMMy O MEPIEHANKYJIIPHOCTH IBYX MapaljelIbHbIX
MPSAMBIX K TPEThEN MPSAMOM; TEOPEMBI O CBSI3H MEXKITY
NapaJUIEIbHOCTBIO MPSMBIX U UX NEPIEHIUKYISIPHOCTHIO K
IIJIOCKOCTH.

Jloka3bIBaTh: TEOpEMY, BBIpAXKAIOIIYIO IPU3HAK
MEPIECHIUKYIISIPHOCTH MPSIMOU U IUNIOCKOCTH; TEOPEMY O
CYLLECTBOBAHUM U €MHCTBEHHOCTH NPSAMOM, POXOJAIIEH Yepes
JAHHYIO TOYKY U NEPIEHANKYJIIPHON K JaHHOU IUIOCKOCTH.

H3006paxkaTh B3aMMHO NEPIEHANKYJIIPHBIE IPSIMYIO U IUIOCKOCTb.

®opMyJIHPOBATH CBOWCTBO MEPIEHANKYJIAPA 10 OTHOIIECHUIO K
IIJIOCKOCTH.

ITosryyaTs npeacTraB/ieHHe O 3HAYCHUU NEPIEHANKYJIApA IS
apyrux obnacreil Hayku ((pU3KKa, SJHEPreTHKa, Ja3epHbIe
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ITocTpoeHue nepneHuKyIspa u3
TOYKH Ha MPIMYIO.

TeopeMa 0 TpEX nepHEeHANKYISPAX
(mpsimast m oOpaTHas).

VYroa Mexay CKpelrBarOIUMUCS
npsambiMu. [Touck
MEPIEHIUKYISIPHBIX IPSIMBIX C
ITOMOUIBIO NEPIIEHIUKYIJIIPHBIX
IIJIOCKOCTEN

OpToronanbHOE NPOEKTUPOBAHUE.

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, TPaBUJIBHON MUPAaMUIBI C
[IOMOILBI0 OPTOrOHAJILHOMN
IIPOEKIIVH.

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIIBHO IIOCKOCTH.
IInmockocTu cummeTpuil B
MHororpanHukax. [Ipusnak
NEPIEHIUKYISIPHOCTH IPSIMON 1
IJIOCKOCTH KaK CJIEICTBHE
cummerpuu. [IpaBunbpHele
MHOTOTPaHHUKHU

Pacuér paccTosgHui OT TOUKU 10
m1ockocTu. CnocoOs! OMyCTUTh
NEPIEHIUKYIISIPbl: CHMMETPHS,
CBHI TOYKH I10 MTApaJLIEIbHON
npsimoid. CIBUT 11O HeNapajulenbHON
NpAMON, N3MEHEHNE PACCTOSHUI

TEXHOJIOTUH), B PEATbHOM KHU3HH (TEXHHKA, OKPY>Karowast
00CTaHOBKa).

Jloxa3pIBaTh YTBEP)KIACHUS, CBA3aHHBIE C IPOEKLIMEN NIPIMON Ha
IJTIOCKOCTh, HEMEPIEHIUKYJISIPHYIO K 3TOU MPSIMOIA.

Joxa3pIBaTh TEOpEMY O TPEX MEPIEHIUKYIIAPAX U TEOPEMY
00paTHYIO TeopeMe O TPEX MepIEeHAUKYIsIpax.

IMoayyaTs npeacTaBjieHne 00 OPTOTOHATBHOM MTPOEKTUPOBAHUH.

Jloka3bIBaTh TEOpPEMY O IIPOEKIMH TOYKH HA IPSAMYIO.

Pemate crepeoMeTprdecKue 3a/1a4u, CBA3aHHBIC C
MEPIECHIUKYIISIPHOCTBIO MPSIMOM U MJIOCKOCTH.

Pemarhb npukiiagHble 3aa4i, CBA3aHHBIE C HAXOXKICHUEM
TE€OMETPUYECKUX BEJINYMH.

Pemathb crepeomeTpuueckue 3a1a4u, CBSI3aHHBIE C IPUMEHEHUEM
TEOPEMBI O TPEX MEPIECHANKYIIAPAX, HAXOKICHUEM PaCCTOSHUM,
IIOCTPOECHUEM IIPOCKLIAMN.

CpaBHHMBATBH M AHAJHM3UPOBATH YTBEPXKICHNUSA C LICIBIO
BBISIBJICHMSI JIOTHYECKU KOPPEKTHBIX U HEKOPPEKTHBIX PACCYXKACHUM.

AHaJIM3UPOBATH H MOJAEJTHPOBATH HA S3bIKE TEOMETPUN
pealibHbIE CUTYyallMH, CBA3aHHbIE C IEPIEHANKYJIIIPHOCTBIO IPSIMON U
IJIOCKOCTH; UCCJIe0BATh IIOCTPOCHHBIE MOJIENIH, B TOM YHCIIE U C
UCTIOJIb30BAaHUEM allnapaTa ainreopsl

Yribl U paccTOAHUSA
(16 v)

[ToBTOpEHME: Yroa MEKIY MPSIMBbIMU
Ha MJIOCKOCTH, TPUTOHOMETPHS B
MIPOM3BOJIBLHOM TPEYTOJIbHUKE,

AKTyaJIu3upoBaTh (aKkThl H METO/IbI ILITAHUMETPUH, PEIICBAHTHBIC
TeMe, MPOBOANUTH AaHAJIOTUH.
DopMyIMPOBATH ONPEACICHUE ABYTPAHHOTO yTIJIA.

43



TEOpeMa KOCUHYCOB.
[ToBTOpEHME: yrOa MEKITY
CKPEILMBAIOINMUCS IPSIMBIMU B
npocTpaHncTBe. ['eomerpuyeckue
METO/Ibl BBIYMCIIEHUS YIJIa MEXIY
MPSIMBIMUA B MHOTOTpaHHHKAX.
JIByrpansbiii yroa. CBoHCTBO

JUHENHBIX YIJIOB ABYTPAaHHOTO YIIa.

[lepnenaukynsipHbie MIOCKOCTH.
CBoiicTBa B3aIMHO
MEePHEHUKYISPHBIX TIOCKOCTEH.
[Ipu3Hak nepneHaAuKyISIPHOCTH
IJIOCKOCTEM; TeopemMa O NpsIMOM
MEepeCceUeHMs ABYX MIOCKOCTEN
MEePHEHIUKYIISIPHBIX TPEThEU
IIJIOCKOCTH.

[IpssMOYyTONBHBIN ITapasuIeICIUIIE T
KyO; U3MEpeHHsI, CBOMCTBA
MPSIMOYTOJILHOTO MapasuiesenuIea.
Teopema o guaroHaimm
MPSIMOYTOJILHOTO Mapasuiesienume/ia
U CJIEICTBUE U3 HEE.
CrepeomeTpuuecKkue 1 NpUKIaJIHbIC
3a/1a4u, CBA3aHHBIE CO B3aUMHBIM
PaCIOJIOKEHUEM MPSMBIX U
IIJIOCKOCTH.

[ToBTOpEHME: CKpENIMBAOILIUECS
MpsIMBIE, MapaJuIeNIbHbIE MIIIOCKOCTH
B CTAHJIAPTHBIX MHOTOIPAHHUKAX.
[Tapa mapannenbHbBIX MJIOCKOCTEN Ha
CKPEIUBAIOIINXCA MPSMBIX,
pacCcTosTHUE MEXIY
CKPEUIUBAIOIIMMUCS PSIMBIMU B
MIPOCTBIX CUTYALMSIX.

Jloxa3bIBaTh CBOMCTBO PAaBEHCTBA BCEX JIMHEUHBIX YIJIOB
JBYTPAHHOI'O yTIJIa.

KanaccudunupoBarth 1ByrpaHHbI€ YIJIbl B 3aBUCUMOCTH OT UX
rpajyCHOM MEPHI.

®opmMyaMpoOBaTh ONpPEICICHUE B3AUMHO MEPIIEHIUKYIISIPHBIX
IIJIOCKOCTEM.

Joka3bpIBaTh TEOPEMY O MIPU3HAKE NEPICHAUKYIISIPHOCTH JABYX
IIJIOCKOCTEM.

dopmMyaMpoBaTh CIEACTBUE (U3 IPU3HAKA) O NEPIEHAUKYISIPHOCTH
IJTIOCKOCTH, KOTOpasi NEPIEHIUKYJISIPHA TPSIMOM, 110 KOTOPOt
IIEPECEKAIOTCS IBE IIIOCKOCTH, 3TU IUIOCKOCTSIM.

Jloka3bIBaTh YTBEPKICHUS O €r0 CBOMCTBAX; TEOPEMY M CIEIACTBUE
13 He€ O AUaroHajsiX MPSIMOYTOJIbLHOTO Napajljieienunesaa.

Pemate crepeomeTpuuecKkue 3a/1a4u, CBI3aHHBIE C
MEePHEHUKYISIPHOCTD MPSAMBIX U INIOCKOCTEHN, UCIIOJIb3YsI
IJIAaHUMETPUUECKHe (PaKThl U METOIBI.

IIpoBoaAMTH TOTUYECKH KOPPEKTHBIE JOKA3aTEIbHbIE PACCYKICHUS
IIPU PELICHUH FEOMETPUUYECKHX 3a/1a4, CBA3aHHBIX C
MEePHEHIUKYISIPHOCTHIO MIIOCKOCTEH.

AHAJIM3UPOBATH U MOJAEJIMPOBATH HA SI3bIKE TEOMETPHUM PEaJIbHbIE
CUTYaIlNH, CBA3aHHBIC C EPIECHANKYISIPHOCTHIO MPSIMBIX U
IIJIOCKOCTEM.

HcceaenoBath NOCTpOSHHBIE MOJEIH, B TOM YHUCIIE U C
MCIIOJIb30BaHUEM armapara aareOphl.

Pemate npuxnaaHble 3a/1auu, CBA3aHHBIE C HAX0XKICHUEM
F€OMETPUYECKUX BETUUNH
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OnyckaHue nepreHIuKysposB,
BBIYMCIICHHE PACCTOSTHUN OT TOYKH
J10 TOYKH; NPSIMOM; IIJIOCKOCTH.
Brrunciienue paccToSTHUN MEXITY
CKPEUIMBAIOIIUMHUCS TPSIMBIMU C
ITOMOILBIO EPIEHANKYIISIPHON
IIJIOCKOCTH.

TpéxrpanHblil yroyi, HEpaBEHCTBA
JUTSl TPEXTPAHHBIX YIJIOB.
Teopema ITudaropa, Teopemsr
KOCHUHYCOB U CUHYCOB ISl
TPEXTPAHHOTO yria. JJIEMEHTHI
chepuuecKoil reoMeTpuu:
reoJIe3M4YECKUe JIMHUMU Ha 3eMie

MHororpaHHuKu CucremaTu3zanus 3HaHUM: PaboraTh c yueOHUKOM: 33/1aBaTh BOIIPOCHI, JI€IaTh 3aMEUaHus,

(7 9) MHOTrOrpaHHuK M €ro 3J€MEHTHI. KOMMEHTapHH.
IIupamupa. Buasl nupamun. AHAJIM3MPOBATH pEIICHUE 3aJa4H.
IIpaBuibHasA nupamuaa. PucoBathp BBITyKJIbI€ MHOTOTPAHHHUKH C 3alaHHBIMH CBOMCTBaMH;
ITpusma. IIpsiMast u HaKJIOHHas BOCCTaHABJIMBATh OOLIUIT BUJI BBITYKJIOTO MHOTOTPAHHUKA 110 IBYM
npusMsl. [IpaBunbHas npusma. €ro MPOCKIUSM.
[IpssMo#t napaienenunes, JloKka3bIBaTh CBOMCTBA BBIITYKJIOIO MHOIOTPAHHUKA.
NPAMOYTOJIbHBIN TTapajuieIenuIe]l, PucoBaTh BBINMYKJIbIE MHOTOTPAHHHUKHU C PA3HOM 3MII€pOBOMA
Ky0. XapaKTEPUCTUKOM; MCCIe0BATh BO3MOKHOCTH IOJyUEHUs
BrInykible MHOTOTPaHHUKH. pe3yJbTaTa Ipyu BapbUPOBAaHUU JIAHHBIX.
Teopema Oitnepa. [IpaBunbHbIE U Jloxa3bIBaTh CBOMCTBA IIPABUIIBHBIX MHOIOI'PAHHUKOB.
IIOJIyIIPAaBUJIbHBIE MHOTOTPaHHUKNA IInanupoBaTh NOCTPOEHUE IIPABUIIBHBIX MHOTOTPAHHUKOB Ha

MIOBEPXHOCTAX JIPYTUX NNPaBUJIbHBIX MHOIOI'PaHHUKOB

BCKTOpr B TlonsTue BCKTOpa HaA IJIOCKOCTHU U B AKTyaJII/BI/IpOBaTI) d)aKTBI 1 METOJIbI INTAHUMETPHUHU, PEIICBAHTHBIC TEMCE,

NMPOCTPaHCTBE IIPOCTPAHCTBE. HPOBOAHTE aHAIOTUH.

(13 q) CYMMa W Pa3HOCTh BEKTOPOB, OHepHpOBaTL NMOHATHUAMM: BEKTOP Ha IIJIOCKOCTHU U B

IIpaBWJIO MapajlIeNenuIea,
YMHOKE€HUE BEKTOpPa Ha YUCIIO,
pasiioKeHue BEKTOpa 1o 6a3ucy Tpéx
BEKTOPOB, HE JIKAIIUX B OJJHOU

MIPOCTPAHCTBE; KOMIUTAaHAPHBIE BEKTOPHI. [IpuBOIUTE IpUMEPHI
(bI/ISI/I‘IeCKI/IX BGKTOpHBIX BCJIMYUH.

OcBauBaTh MpaBujia BBITTOTHEHUS ICHUCTBUI CIOKEHUS U
BbBIUHUTAHUA BGKTOpOB, yMHO)KeHI/IH BeKTOpa Ha 4ucCJio.
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MIJIOCKOCTH.

CxansapHoe Npou3BeICHHE,
BBIYMCIICHHE yTIIa MEXIY BEKTOpaMHU
B IIPOCTPAHCTBE.

[Ipocreitmune 3aga4u ¢ BEKTOpaMu

Joxa3pIBaTh NPU3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
Jloka3pIBaTh TEOPEMY O PA3JIOKEHHUH JIFOOOT0 BEKTOpA M0 TPEM
JAHHBIM HEKOMIUIAHAPHBIM BEKTOPAM.

IIpuMeHSATH TpaBUJIa BHINIOJHEHUS JEHCTBUH CIOKEHUS U
BBIUUTAHUS BEKTOPOB, YMHOKEHHS BEKTOpPA HAa YUCIIO IIPU PELLIEHUU
3a/1a4.

HaxoauTh KOOpIUHATHI BEKTOpPa B TaHHOM 0a3uce U CTPOUTH BEKTOP
10 €r0 KOOPJINHATAM.

BcenoMHNMTS onpesienieHne CKaIsIpHOTO YMHOKEHHUS U €r0 CBOWCTBA.
BpruucasaTe ¢ HOMOLIBIO CKAISIPHOIO YMHOKEHUS JJIMHBI BEKTOPOB,
YIJIbI MEXy HUMH, YCTaHABIINBATH NEPIEHIMKYIISIPHOCTh BEKTOPOB.
AHAJIM3UPOBATH U MOJEJTHPOBATH HA SI3bIKE TEOMETPUHN PEAJIbHBIC
CHUTYaIlUH, CBSI3aHHBIC ¢ (PU3NYECKUMU BEKTOPHBIMHU BETUUYNHAMH.
Hcnoab30BaTh Npy peICHUN 33/1a4, CBI3aHHBIX C BEKTOPaMU B
POCTPAHCTBE, INIAHUMETPUUYECKHE (DAKThl U METO/IbI

JIBuaxeHMs1
(5w

JIBM>KEHUS MPOCTPAHCTBA.
OtoOpakenusi. J|BuwkeHust u
paBeHcTBO (puryp. OOmIMe cBOICTBA
IBWKeHNU. BUabI ABHOKEHUHN:
MapajuiebHbIN MEPEHOC,
[[EHTpaTbHAS CHMMETPHS,
3epKajibHasi CAMMETPHS, IOBOPOT
BOKpYT npsimoii. [IpeoOpazoBanus
nogo6us. [Ipsimas u cepa Ditnepa.
I'eomeTpuueckue 3amaun Ha
MIPUMEHEHUE JBUKCHUS

CB000/1HO OneprpPoOBaTH MOHATHAMU: 0TOOpaKEHUE TPOCTPAHCTBA
Ha ce0s1, IBI)KEHUE MTPOCTPAHCTBA; IEHTPAJIbHAS, OCEBAs U
3epKajibHasi CAMMETPHUH, TApAIJICIbHBIN IEpPEHOC; PAaBEHCTBO U
nonobue duryp.

Jloka3pIBaTh yTBEPKICHUS O TOM, YTO IIEHTpaJIbHasA, OCEeBas U
3epKaibHasi CHMMETPHUH, NapalIeIbHbINA EPEHOC SIBISIOTCS
IBUKEHUSIMH. BBINOJIHATHL TpeoOpazoBaHus Mo100us.
OnepupoBaTh NOHATUSIMM: TIpsiMast U cdepa Ditepa.

Pemath reomeTpryeckue 3aauu ¢ UCTIOIb30BAaHUEM JBUKCHHUIA.
Hcnoab3oBaTh Npy pelIeHUN 33124 IBHXKCHUS IPOCTPAHCTBA U UX
CBOMCTBA.

CpaBHUBATH U AHAJM3MPOBATH YTBEP)KICHUS C LIETBIO BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX U HEKOPPEKTHBIX PACCYkKACHUM.
HccnenoBath MOoCTpOESHHBIE MOJIENH.

Hcnoab3oBaTh HU(pPOBBIE pecypchbl
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11 xaace (99 yacos)

Ha3Banue pasaena

Ne
(TembI) Kypca OcHoOBHBIE BU/IBI 1eSITeIbHOCTH 00y4aI0IIMXCH.
n/n OcHoOBHOe coep:kaHue
(K0JIN4eCTBO YaCOB)
1 AHaJII/lTI/I‘leCKaH HOBTOpeHI/IeZ KOOpI[I/IHaTLI BeKTOpa AKTyaHI/BI/IpOBaTI) d)aKTBI 1 METOJIbI INITAHUMETPHUHU, PEIICBAHTHBIC TEMCE,
reoMeTpus Ha INIOCKOCTHU U B IPOCTPAHCTBE, NPpOBOAUTH AHAJIOTHUH.
(14 v) CKaJIApHOE MPOM3BEIEHNE BEKTOPOB, CBoauTH IEUCTBUS C BEKTOPAMU K aHAJIOTUYHBIM JICUCTBUSIM C UX
BBIUMCIICHHE YTJa MEX1y BeKkTopamu | KOOpANHATAMMU.
B IIPOCTPAHCTBE. YPaBHeHI/Ie BcnoMHUTE OIMPCACIICHUC CKAIIPHOI'O0 YMHOKCHHA U CTO CBOICTBA.
TIPSIMOA, IPOXOISIIEt uepes 1Be BpraucisTe ¢ mOMONIBIO CKAIIPHOTO YMHOXKEHUS JITTUHBI BEKTOPOB,
TOYKH. YIJIbl MEXK1Y HUMH, YCTAHABIIMBATh EPHEHIUKYIIIPHOCTh BEKTOPOB.
VpaBHEHHE MIIOCKOCTH, HOPMaJlb, BoiBoauTH ypaBHEHHUE TUNIOCKOCTH U (hOPMYJITY pACCTOSTHUS OT TOUKH
YpaBHEHUE IUIOCKOCTH B OTPE3KaxX MO TIIIOCKOCTH.
BeKTOpHOE NPOH3BE/ICHHE. Pemarsb 3a1aun, couetasi KOOPAUHATHBIA U BEKTOPHBIA METO/IBI.
JIuHelHsIe HEPABEHCTBA, JIUHENHOE HpOBOHI/ITb JIOTHYCCKU KOPPEKTHBIC JOKA3ATEC/IbHbIC PACCYKICHUSA
IPOrpaMMHpPOBaHHE MpY PEUICHUH T€OMETPUUECKHUX 3a/1a4 Ha MPUMEHEHUE BEKTOPHO-
AHanmuTHYECKHE METObI pacdyéra KOOPAMHATHOT'O METO/A.
yIja MEXAY IPSIMBIMA U AHaJII/BI/lpOBaTb U MOJCJIMPOBATDH HA A3BIKC TCOMCTPHUU PCAJIBHBIC
IUIOCKOCTSIMU B MHOTOTPAaHHUKAX. CUTyalluH, CBA3aHHBIC BEKTOPAMU U KOOPpAWHATAMMU.
q)opMyHa paccTosiHUA OT TOUKH J10 HCCJIe[lOBaTb IMOCTPOCHHBIC MOACIIN, B TOM YHCJIC U C
IUIOCKOCTHU B KOOPJIUHATAX. HCIIOJIb30BAHUECM allliapara aﬂrerBI.
HaXO)KI[eHI/Ie paCCTOHHI/Iﬁ OT TOYKHU Hcnoan3oBaTh KOMITIBIOTCPHBIC ITPOrpaMMBEI.
JTI0 THIOCKOCTH B Ky6e u HpaBI/IHBHOﬁ 3HAKOMHUTBCH C HCTOpHeﬁ Pa3BUTUA MAaTCMAaTUKHA
MUpaMUIe
2 IToBTOpenue, 0000menne | CeueHnss MHOTOTPaHHUKOB: Crpours ceueHus.

M CHCTEMATH3AIHA
3HaHUM
(13 yacoB)

CTaH/IapTHbIE MHOTOTPAHHUKH,
METO/ CJIEJIOB, CTAHIAPTHBIE
IJIOCKOCTH, TIEpECeUeHUs MPSIMbIX U
IJIOCKOCTEMN

[TapannensHbIE IPAMBIE U
IJIOCKOCTH: TTapaJlJICJIbHBIC CCUCHUA,
pacuéT OTHOIICHUH, YIIIBI MEKIY

Pemats cTrepeoMeTpruieckue 3aauu Ha JOKa3aTeIbCTBO
MaTEeMaTHYECKUX OTHOIICHUH, HAXOKIEHUE T€OMETPHUIESCKIX
BEJIMYUH (JUTMH, YTJIOB, IUIONIAIeH, 00bEMOB).

Hcnonab30BaTh Mpu pElICHHH CTEPEOMETPUUYECKUX 3a/1a4
TUTAHUMETPUYECKUE (PaKThl © METOIBI.

IIpoBoAUTH TOTUYECKH KOPPEKTHBIE TOKA3aTEIbHBIC PACCYKICHUS
IIPH PEUIICHUN CTEPEOMETPUICCKUX 3a/1aY.
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CKPEUIUBAIOIIUMHUCS TIPSIMBIMU
[TepnienaAMKyIApHBIE IPSIMbIE U
MJIOCKOCTH: CTaHAAPTHBIE Mapbl
MEePIEeHANKYISIPHBIX MIIOCKOCTEN U
MPSIMBIX, CHMMETPUHU
MHOTOTPAaHHUKOB, TEOpEMaA O TPEX
MepHeHIUKYIsIpaxX, BBIYUCICHUS
JUTUH B MHOTOIpaHHUKaX
[ToBTOpEHuE: momanmu
MHOT'OYTOJLHUKOB, (POPMYJIBI JJIs
IoaAe, COOOpakeHusI MOA00usI.
IImomanu ceuenmii
MHOT'OTPaHHUKOB: IIOMIA/IA
MOBEPXHOCTEM, pa3pe3aHusi Ha
94aCTH, COOOpaKEHUs TOA00HS

CpaBHUBATB 1 AHAJIM3MPOBATH PEAJIbHBIE CUTYallUH U BBISBIISTH
BO3MOXXHOCTB €€ MOZAEIMPOBAHNS Ha SI3bIKE TEOMETPHH.
MopenupoBaTh peajabHyI0 CUTYalUIO Ha SI3bIKE TE€OMETPUU U
HCCJIE0BATH TIOCTPOCHHBIE MOJIEIIN, B TOM YHCIIE U C
MCIOJIb30BaHUEM alllapaTa ajareopsl.

Hcnonp30BaTh KOMIIBIOTEPHBIE TPOTPAMMBI IIPU PEIICHUH 3a4a4.

O0bEéM MHOTOrpaAaHHHMKA
(16 v)

O0Bém Tema. O0beM
[PSAMOYTOJIBHOTO MapajieIenuIIea.
3amaun 00 yaBoeHUH Ky0Oa, 0

KBaJpaType Ky0a; 0 TPUCEKIINH yTIIa.

CrepeomeTpuyecKkue 3a1auu,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO Mapajuiesenunesa.
[TpuknanHbie 3a1a4u, CBSI3aHHBIC C
BbIUHCIICHHEM 00bEMa
MPSIMOYTOJIFHOTO TIapaJuIeTIeTUIe 1a.
O0BEM TPSIMOI PU3MBI.
CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C BHIYHCIEHUEM 00BbEMOB
npssMoy npusMsl. [Ipuknanssie
3aJ1a41, CBA3aHHEIE C 00BEMOM
MIPSIMOY IIPU3MBI.

Boruncnenue 00bEMOB Tel ©
IMOMOIIBIO ONPEAECIEHHOTO
nHTerpasia. O0bEM HAKJTIOHHOM

CB0001HO OnepHpPOBaTH MOHATHIMHU: 00BEM Tena, 00BEM
MPSIMOYTOJIFHOTO TIapaJuIeTIeUIe 1a.

dopmyJMpoBaTh OCHOBHBIC CBOHCTBA 00BEMOB.

Jloka3bIBaTh TeOpeMy 00 00bEME MPSIMOYTOILHOTO
napajuiefienunes1a, CieCTBUS U3 Hee.

Pa3pe3aTh MHOTOTpaHHUKH, TIEPEKIIAABIBATH YACTH.

Pemath crepeomMeTpuieckue 3a1a4u, CBsI3aHHBIE C BEIUMCICHUEM
00BEMa MPSIMOYTOIBLHOTO MapaAJIISICIUIIe A, PU3MBI.
CpaBHUBATH U AHAJTU3UPOBATH YTBEP)KJICHUS C LIETBIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX M HEKOPPEKTHBIX PACCYKICHUM.
AHAJIM3MPOBATH U MOJAEJTHUPOBATH HA SI3bIKE T€OMETPUU peabHbIC
CUTYaIliH, CBSI3aHHBIE C 00BEMOM MPSIMOYTOIHHOTO
napajuiefienuneaa, Ipu3Mbl, TUPAMUIBL.

HcceaenoBaTh MoCTpOSHHBIE MOJETH, B TOM YHCIIE U C
MCIIOJIb30BaHUEM armapara aareOphl.

BbIBOAMTH OCHOBHYIO HHTETPAIBHYIO (POPMYITY JUJISl BBIYUCIICHUS
00BEMOB Tel.

Jloka3pIBaTh TeOpeMy 00 00bEME HAKIIOHHOW IPU3MBI HA TIPUMEpPE
TPEYroJbHOM MPU3MBI U AJI TPOU3BOIbHON MPU3MBI.
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MPU3MBI, TUPAMHU/IBI.
dopmyna 00bEMa TUPAMUIBIL.
OTtHolieHNEe 00HEMOB TUPAMU]T C
0OIIUM yTIIOM.

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C 00bEMaMU HAKJIOHHOMN
MPU3MBI, TUPAMHU/IBI.

[IpuknanHble 3a1a4u MO TEMe
«O0OBEMEI TeN, CBSI3aHHEIC C
00BEMOM HAKJIOHHOM MPU3MBI,
MUPAMHIBI.

[Ipumenenne 00bEMOB. Brruncnenue
paccTosHUS A0 TUIOCKOCTH

Jloka3bIBaTh TeOpeMy: 00 00bEMe mupaMuabl, GopMyITupoOBaTh
CIIEICTBUS U3 Hee: 00bEM yceu€HHOM nupamMubl. BeIBouTh
(dbopMyITy ISl BEIYUCICHUS 00bEMOB YCEUEHHON TUPAMU/TBI

Tena spamenusi. Cpepa
n map. KomOnunanus ren
BpallleHUs U
MHOI'OrPAHHHKOB

(24 4)

Hunuaapuyeckas MOBEPXHOCTb,
00pa3yromIne UIHHIPHIECKON
MOBEPXHOCTH.

HMunuuap. [psamoit kpyrosoun
umuHap. [Inomaas moBepXHoCcTH
WIAH]IPA.

Konunueckas moBepxXHOCTb,
o0pa3yronre KOHUIeCKOn
noBepxHoctu. Konyc. Ceuenne
KOHYCa IJIOCKOCTbI0, TapaJlIeIbHOM
IIJIOCKOCTH OCHOBAHHUS. Y CEUYEHHBIN
koHyc. 300pakeHne KOHYCOB U
YCEUEHHBIX KOHYCOB.

[Tnomans 60KOBOM MOBEPXHOCTU U
MOJTHOM MTOBEPXHOCTH KOHYCA.
CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MIOCTPOEHUEM CEUEHUM LMIIMH]IPA,
KOHYycCa.

[Ipuknagnelie 3aa4n, CBSI3aHHbBIE C
LMJIMHIPOM

CB0001HO OnepUPOBATHL MOHATHAMM: IWIHHIPHYECKAS

MOBEPXHOCTh, IMIUHIP. M3y4aTh CriocOObI MOTy4YeHUs

LIUIVHIPUYECKON IOBEPXHOCTH, IMIMHAPA.

N300paxarh IWINHAD U €70 CEUYEHUS TUIOCKOCTBIO.

CB0001HO OnepUPOBATH MOHATHAMM: KOHMYECKAsl IOBEPXHOCTB,

KOHYC, YCeu€HHBII KoHyc. M3yuaTh criocoObl momydeHHs

KOHUYECKOW ITOBEPXHOCTH, KOHYCA.

N300paxkaTh KOHYC U €r0 CEUEHUS INIOCKOCTHIO, TPOXOIAIIEHN uepes

0Cb, U TUIOCKOCTBIO, NIEPIICHANKYIISIPHOM K OCH.

BoiBoauTh (hOpMyIIBI IS BBIYUCICHUS OOKOBOW M TOJIHOM

MOBEPXHOCTEH TEJI BPAILICHUS.

Pemath crepeomeTpuueckue 3a1a4u, CBSI3aHHBIE C TEIaMU

BpaleHUsI, HAaXOXKJIECHUEM TIJIOMATu OOKOBOM U TTOJTHOU

MIOBEPXHOCTHU, IOCTPOEHUEM CEUEHUH.

Hcnoan3oBaTh IpU peLIEHNN 33134 JIaHUMETpUUYecKue (GaKThl U

METO/IbI.

CpaBHUBATB 1 AaHAJIM3MPOBATDH YTBEP)KICHUS C LEIbIO BBISBICHHUS

JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX PACCykKACHUH.
AHAJIM3HPOBATH U MOJEJIHPOBATH HA A3BIKE TCOMETPHUH

pealIbHbIE CUTYyallNH, CBA3aHHBIE C KOHYCOM U LIMJIMH]IPOM.

HccaenoBaTh OCTPOSHHBIE MOJIENH, B TOM YHUCIIE U C
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Cdepa u map.

[lepeceuenue cheps! u mapa c
miockocThio. Kacanue mapa u
cdepsl IIOCKOCThI0. Bua u
n300pakeHue mapa.

VYpasuenue chepsl. [Lnomans cheps
1 e€ 4acTeu.

CummeTtpust cdepsl U 1mapa.
CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOEHUEM UX CEUCHUH
IUIOCKOCTBIO.

[Ipuknannele 3a1a4u, CBSI3aHHBIE CO
cdepoii u mapom.

[ToBTOpEHME: OKPYHKHOCTH HA
TJIOCKOCTH, BBIYHCIICHUS B
OKpPY’KHOCTH, CTaHJJapTHBIE TTO100US

Paznuunble KOMOMHAIIMY TSI
BpaH_IeHI/IH n MHOI‘OFpaHHI/IKOB.
3amaun o TeMme «Tema n
HOBerHOCTI/I BpaH_IeHI/IH»

UCITIOJIb30BAHUEM allnapaTa ainreopsl

AKTYyaIu3upoBaTh (aKThl U METO/IbI INTAHUMETPUH, PEJICBAHTHBIC
TEMEC, IPOBOJIUTH AHAJIOTIHHA.
CB000/1HO onepupoOBaTHh NOHATUSMM: cepa U 1map, IEHTP, paTuyc,
nuameTp cdepsl U mmapa.
HcceaenoBath B3aMHOE pacrioyioskeHue chephl U MIIOCKOCTH.
dopmyJMpoBaTh ONpEICTICHUE KacaTeIbHOM TIIOCKOCTH K cdepe.
Jloka3pIBaTh TEOPEMBI O CBOMCTBE U IIPU3HAKE KACATEIBHOU
IJIOCKOCTH.
BoiBoauTh hopMyiy A1 BBIYMCICHUS TUIOIAAH chephl yepes
pamguyc chepsl.
Pemats cTrepeoMeTpuieckue 3aauu, CBI3aHHbIE CO chepoil u
IIapOM, HaX0XI€HUEM IUIOIAAH c(hepbl U e€ yacTel, IOCTPOEHUEM
ceueHMi cdepsl U mapa.
AHAIN3MPOBATH U MO/IEJIMPOBATD HA SI3bIKE T€OMETPUU peallbHbIE
CHUTYAIlUH, CBSI3aHHBIE C IAPOM U CHEepoil.
Pemate npoctele 3a1a4u, B KOTOPBIX (GUTypUPYIOT KOMOMHAIIUH TE
BpAILCHHUS 1 MHOTOI'PaHHUKOB.
Hcnoab30BaTh Ipu pelIeHUH 3a/1a4, CBI3aHHBIX CO chepoil 1
IapoM, IJITAHUMETpUYecKHe (DaKThl U METO/IBI.
Pemats cTrepeoMeTpudeckue 3ajauu, CBA3aHHbIE C T€IaMU
BpAILCHHS, TOCTPOCHUEM CEUCHHI TeJl BPALCHHUsI, C KOMOMHAITUSIMH
TeJ BPaLllEHUs. U MHOTOTPaHHUKOB.
IIpoBoaANTH TOrMYECKN KOPPEKTHBIE T0KA3aTEIbHBIE PACCYKIEHUS
IIPU PELIEHUN T€OMETPUUYECKHX 3a/1a4, CBA3aHHBIX C
MEPIEHIUKYISIPHOCTBIO INIOCKOCTEN.
AHAIN3MPOBATH Y MO/IEJIMPOBATh HA SI3bIKE T€OMETPUU peallbHbIE
CUTYyalluH, CBSI3aHHbIE C MHOTOTPAaHHUKAaMH.
HccaenoBath MOCTpOSHHBIE MOAEIH, B TOM YHCIIE U C
MCIOJIh30BAHUEM aIllapaTa ajareOpsl.

ILi1omaau noBepxXHOCTH
U 00bEMBI KPYIJIBIX TeJl
99

O6bEém mumuHapa. Teopema 06
00BEME MPSAMOTO MIITUHAPA.
ITmomany OOKOBOU U ITOJTHON
MTOBEPXHOCTH IIMJIMHJIPA.

CB0001HO OnepHpPoOBaTH MOHATHAMU: 00BEM Tella, TUTONIAAb
MMOBEPXHOCTH.

dopmyJMpoOBaTh OCHOBHBIC CBOHCTBA 00BEMOB.

Jloka3bIBaTh TeOpeMbl: 00 00bEME IMIHHIIPA; 00 00bEME KOHYCA.
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Brrunciierne 0065EMOB TEI C
TIOMOIIBIO OMTPEIEIIEHHOTO
uHTerpaia. O6sEM KoHyca.
ITmomany OOKOBOU U ITOJTHON
MOBEPXHOCTH KOHYCA.
CrepeomeTpuyecKkue 3a1auu,
CBSI3aHHBIC C BHIYKMCIICHUEM 00BEMOB
IUAJTUHIpA, KOHYCA.

[IpuknagHele 3a1a4u 10 TEME
«OOBEMBI U TUTOIAIN TIOBEPXHOCTEH
TelL.

O0BEM 1mI1apa U MapoBOTO CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cdepsl.

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C BEIYHCIIEHHEM 00HEMOB
mapa, mapoBOTrO CETMEHTA,
1apOBOTO CEKTOpa.

[IpuknagHele 3a1a4u 110 TEME
«O0BEMEI Te», CBI3aHHBIE C
00BEMOM I1apa U TUIOIMIABI0 CEepHI.
CoOOTHOIICHUS MKy TUIOIIAISTMHI
MOBEPXHOCTEH U 00BEMaMHU
MOIOOHBIX TEIL.

[Tono6HbIE TeNa B MPOCTPAHCTBE.
N3menenne 06bEéMa rpu mo100uu.
CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C BEIYHCIIEHHEM 00HEMOB
TeJl ¥ IUIOLAIEH IOBEPXHOCTEH

BoiBoauTh (hOpMYIIBI IS BHIYUCICHUSI 00bEMA YCEUEHHOTO KOHYCA.
HccaenoBath NOCTPOECHHBIE MOJEIH, B TOM YUCIIE U C
MCIOJIb30BAHUEM alllapaTa ajareopsl.

3HaTh BO3MOXHOCTH PEUICHUS 3a/1a4 Ha IOCTPOEHUE LUPKYJIEM U
JIMHEUKOM, O KJIACCUYECKUX HEPA3PEIIUMBIX 3aa4ax.

CB0001HO ONIEPUPOBATH NOHATUSIMH: IIAPOBOI CErMEHT, IAPOBOI
CJIOH, IIapOBOIl CEKTOP, OCHOBAHUE U BbICOTA CETMEHTA, OCHOBAHUE U
BBICOTA IIAPOBOTO CJIOS.

BoiBoauTh (hOpMYIIBI 7151 HAXOXKIEHUS 00BEMOB IIIAPOBOTO
CErMEHTa, IIapOBOT'0 CEKTOpPa, IO cepsl.

Jloka3bIBaTh TeOpeMy 00 00bEMe mapa.

Pemath crepeomeTpuueckue 3a1a4uu, CBsI3aHHbIE ¢ 00BEMOM I1apa,
IIIaPOBOTO CErMEHTA, IIAPOBOTI0 CEKTOPA, TIOMIAABI0 C(hEephI.
CpaBHHUBATH U AHAJM3MPOBATH YTBEPK/ICHUS C LIETBIO BBISIBICHUS
JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX PACCYkKACHUH.
AHAJIM3UPOBATH U MOJIEJTUPOBATH Ha SI3bIKE TEOMETPUHN PEAJIbHBIC
CHUTYallUH, CBSI3aHHBIE ¢ 00BEMOM II1apa, IIapOBOI'O CETMEHTA,
IapOBOTO CErMEHTA, TUIOMIA/IbI0 C(ephl.

CB000/1HO ONEePUPOBATH MOHSITHEM: ITOO0HBIC TENa B
MIPOCTPAHCTBE.

BoruncasTs 00bEMBI TEJT ¢ TOMOIIBIO OMPEACIEHHOTO HHTETpaa.
Pemate crepeomeTpruecKkue 3a/1auu, CBA3aHHbIE ¢ COOTHOUIEHUSIMA
MEXy TUIOIAISIMH TOBEPXHOCTEN 1 00bEMaMU IOJOOHBIX TEIL.
IIpoBoaMTH TOTMYECKH KOPPEKTHBIE I0KA3aTe/IbHbIE PACCY/KACHUS
IIPU PELICHUN T€OMETPUUYECKUX 3a/1a4, CBSI3aHHBIX C BBIYMCIEHUEM
00BEMOB TeJI C IIOMOIIIBIO OMPEACIEHHOTO HHTErpajia, HaXOXIACHUEM
COOTHOILIEHUS MEX/1y IJIONIAIIMH TOBEPXHOCTEH U 00bEMaMHU
MOIOOHBIX TEIL.

AHATU3MPOBATH U MOAEJIMPOBATH HA SI3bIKE T€OMETPUH peaIbHbIE
CUTYyalliH, CBSI3aHHbIE C 00BEMaMH U MMOBEPXHOCTSIMU TEJ, Ha
JI0Ka3aTeJIbCTBO M HA HAX0XK/IEHUE T€OMETPUUYECKUX BEJITUYHMH

IToBTOpEHUE, 00001IeHUE
H CHCTEMATH3AIUA
3HAHUHI

O6o0maroriee MOBTOPEHHUE MMOHATHHA
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMaTH3aIUs 3HAHUM.

Pemats cTrepeoMeTpruieckue 3aauu Ha JOKa3aTeIbCTBO
MaTEeMaTHYECKUX OTHOIICHUH, HAXOKIEHUE T€OMETPUIECKIX
BEJIMYWH (JUTMH, YTJIOB, IUIONIAIeH, 00bEMOB).
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(23 v)

HcTopus pa3BUTHS CTEPEOMETPUH
KaK HayKH U €€ poJib B Pa3BUTHHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

Hcnoab30BaTh IpH pelICHUN CTEPEOMETPUUECKUX 3a]1a4
IJIAaHUMETPUUECKHe (PaKThl U METOIBI.

IIpoBoaAMTH TOTUYECKH KOPPEKTHBIE JOKA3aTEIbHbIE PACCYKICHUS
IIPU PEIICHUN CTEPEOMETPUUYECKUX U TUIAHUMETPUUYECKUX 3a]a4.
CpaBHUBATH M AHAJTU3UPOBATH PEATLHBIC CUTYAllUH U BBISBIIATD
BO3MOXXHOCTh €€ MOJETMPOBAHUS Ha S3bIKE TEOMETPHUH.
MoaeanpoBaTh peabHYI0 CUTYAIMIO Ha SI3bIKE TEOMETPUH U
HCCJIe0BATH [TIOCTPOCHHBIE MOJIENIH, B TOM YHCIIE U C
MCIOJIb30BaHUEM armapara anreOpsl.

Hcnonb3oBaTh KOMIBIOTEPHBIE TPOTPAMMBI IIPU PEIICHUH 3a4a4.
I[MonyyaTrs npeacraBjieHue 0 TEOMETPUU KaK O pa3BUBAIOLIEHCS
HayKe, UCCIEAYIOIIEH OKPYKAIOIIUNA MUP, CBA3aHHOM C pealTbHbIMU
00BEKTaMH, IIOMOTAOIIEH PEIINTh pealibHbIe )KU3HEHHBIE CUTYallun
O POJIU CTEPEOMETPUH B Pa3BUTHUH COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTCPHBIX TEeXHOJIOTUH
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PABOYASA ITIPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTDb "
CTATUCTHUKA». 10-11 KJIACC

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

VY4eOHblil Kypc «BeposSTHOCTb U CTaTUCTHUKA» YIIyOIEHHOTO YPOBHS SIBISETCS MPOIOJIKCHUEM U
pa3BUTHEM OJTHOMMEHHOT0 Y4eOHOTro Kypca yriyOnEHHOro ypoBHs OCHOBHOM IKOIbL. Kype
npenHa3HayeH 175 GOPMUPOBAHUS y 00YUAIOIIMXCS CTATUCTUYECKON KYJIbTYPhl U IOHUMaHUs
pOJIM TEOPUH BEPOATHOCTEN KaK MaTEMaTUYECKOI0 HHCTPYMEHTA JJI U3YyUEHHUS CITyYalHbIX
cOOBITHI, BEJIMUMH U MporieccoB. [Ipu nzyyennn kypca odoramarorcss IpeCTaBICHNs yUaluxcs
0 METO0/IaX MCCIE0BaHUs H3MEHUYMBOTO MHUPA, Pa3BUBACTCS TIOHUMaHUE 3HAUMMOCTH U OOLTHOCTH
MaTEMaTUYECKUX METOJOB [T03HAHUS KaK HEOThEMJIEMON YaCTH COBPEMEHHOTO
€CTECTBEHHOHAYYHOT'0 MUPOBO33PEHHUS.

CopepxaHue Kypca HallpaBJIEHO Ha 3aKpEIJIEHUE 3HAaHUH, TOJIyYEHHBIX [IPH U3yUEHUH Kypca
OCHOBHOI IIKOJIBI M HA Pa3BUTHUE NPEACTABJICHUN O CIIy4YaiiHbIX BEIMYMHAX U B3aUMOCBS3SIX
MEXAy HUMH Ha BaXXHBIX IPUMEPAX, CIOKETHI KOTOPBIX TOYEPITHYThI U3 OKpYy»XKarolero mupa. B
pe3yabTare y 00ydJaromuxcs J0KHO CPOPMUPOBATHCS MPEACTaBICHUE O Hanboee
YHOOTPeOUTENBHBIX U OOLIUX MaTEMAaTHUYECKUX MOJIENSIX, UCTIOIb3YEMBIX JIJISl ONUCAHUS
AHTPONOMETPUYECKHX U JIeMOrpaduueCcKiX BEJIMUYHUH, TOTPEIIHOCTEN B pa3IMyHbIe poJa
U3MEPEHUsIX, JIUTEILHOCTH 0€30TKa3HOH paboThl TEXHUYECKUX YCTPOIMCTB, XapaKTEPUCTUK
MacCOBBIX SIBIICHHH U MPOIIECCOB B o01IecTBE. YUeOHBIN KypC sIBIIETCS 0a30i 11 OCBOCHUS
BEPOSTHOCTHO-CTaTUCTUYECKUX METOJIOB, HEOOXOANMBIX CIIECIHATIUCTAM HE TOJbKO MHKEHEPHBIX
CIEUAJIBHOCTEN, HO TaK)K€ COLMAIbHBIX U IICUXOJIOTMYECKHX, IIOCKOJIbKY COBPEMEHHbIE
0O0I1IeCTBEHHBIC HAYKH B 3HAYUTEIHHON Mepe NCIOIb3YIOT alapar aHajinu3a OOJIbIINX TaHHBIX.
[leHTpanbHyIO YacTh Kypca 3aHUMAET 00CYXkI€HHE 3aKOHA OOJIBIINX Yncel — PyHIaMEHTAIbHOTO
3aKOHa MPUPO]IbI, UMEIOLIET0 MaTEMAaTUYECKYI0 (pOpMaATU3AIIHIO.

B cooTBeTcTBUU C yKa3aHHBIMU LEISIMH B CTPYKTYpe yueOHOro Kypca «BeposaTHOCTh U
CTaTHCTUKA» CpeIHEH IIKOJIbl Ha YIITyOJEHHOM YpOBHE BBIJIEIECHBI OCHOBHBIE COJICPIKATEIbHbBIE
muHun: «CryvaiiHble cOOBITHSI M BEpOATHOCTU» U «CiyyaiiHble BEJTMYMHBI M 3aKOH OOJIBIIINX
yHuCem».

[ToMHMO OCHOBHBIX TMHHUI B KypC BKJIIOUEHBI 3JIEMEHTHI TEOPHH I'padOB U TEOPUU MHOXKECTB,
HE00XO0IMMBIE /TS TIOJIHOLIEHHOTO OCBOEHHSI MaTepralia IaHHOTO y4eOHOro Kypca M CMEXHBIX
MaTeMaTUYeCKUX Y4eOHBIX KypCOB.

Coneprxanne mTuHUN «CllyqdaifHbIe COOBITHS U BEPOSTHOCTHY CITY>KUT OCHOBOM JIJISt
dbopMupOBaHUS MIPEACTABICHUH O paclpeieIeHHH BEPOSITHOCTEN MEKIy 3HAUCHUSIMU CITy4alHbIX
BEJIMYMH. Ba)kHy10 4acTh B 3TOW COAECPKATEINBHOM JIMHUN 3aHUMAET U3YUEHUE T€OMETPUIECKOTO
¥ OMHOMHUAJIBHOTO pacIpeie/IeHNil 1 3HAKOMCTBO C UX HEMPEPHIBHBIMHU aHATIOTaMU —
NIOKAa3aTeIbHBIM U HOPMAJIbHBIM PacpeaeIICHUIMU.

TeMmsbl, CBSI3aHHBIE C HEPEPBIBHBIMU CIIy4alHBIMH BEJIMYMHAMU U PaclpeaeICHUsIMH,
AKLIEHTUPYIOT BHUMaHUE IKOJIbHUKOB Ha ONIMCAHUM U U3YYECHUHU CIIy4alHbIX SBJIECHUH C
MOMOIIbIO HENpPepbIBHBIX (yHKIKNA. OCHOBHOE BHUMaHHE YAESAETCS MOoKa3aTeIbHOMY U
HOPMAJIBHOMY PACIIPECICHUSIM.

B kypce npeaycMaTrpuBaeTcsi 03HaKOMUTEIBHOE U3YUYEHHUE CBSI3U MEKY CIIy4alHBIMU
BEJIMYMHAMU U ONMCAaHUE 3TOH CBSI3U C MOMOIIBIO KO3 (pUILIMEeHTa KOPPEIALUU U €T
BBIOOPOYHOTO aHAJIora. JTH 3JIEMEHTHI COJICPKAHUS PA3BUBAIOT TeMy «JlnarpaMmbl
paccerBaHus», U3YUEHHYIO B OCHOBHOI IIKOJIE, 1 BO MHOTOM OIIMPAIOTCS HA CBEJIEHUS U3 KypPCOB
areOpbl U TEOMETPHH.

Emé onun anemMeHT coaepkaHusi, KOTOPbIN MPEIJIaracTcs Ha 03HaKOMUTEIbHOM YPOBHE —
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MOCJIEIOBATENIBHOCTD CIIy4aifHBIX HE3aBUCUMBIX COOBITUH, HACTYIAIOMIMX B €AMHUILY BPEMEHHU.
O3HakoMIIEHHE C pacrpeie]ICHUEM BEPOSITHOCTEN KOJTMYECTBA TAKUX COOBITUN HOCUT
Pa3BUBAIOIINIA XapaKTep U ABISACTCSA aKTyaIbHBIM JUISl Oy IylIiX aOUTYpPHEHTOB, OCTYMAIONINX HA
y4eOHbIe CHENUATbHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMU HAYKaMH, IICUXOJOTHEN U YIIPABICHUEM.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

B Yue6GHOM mitaHe Ha U3yueHHe Kypca « BeposSTHOCTb U CTaTUCTHKA HA YIIIyOJICHHOM YPOBHE
oTBoAUTCS 1 y4eOHBIH Yac B HEHENI0 B TEUEHHE KaXJOTro rojaa oOydeHus, Bcero 67 ydeOHBIX

4acoB.
T'oxa m ki1acc KoandectBo KoandectBoO Bcero 4yacoB 3a
o0y4eHHs 4acoB B HeAeII0 Y4eOHBIX Helelb y4eOHblIii rog

10 knace 1 34 34

11 kiace 1 33 33

Kosamn4yecTBo KOHTpOBHBIX padoT: 10 kiaace — 3, 11 kiaacc — 4.

COJEPKAHUE YYEBHOI'O KYPCA (IIO TOZAM OBYYEHUA)

10 kaacc

I'pad, cBsa3ubIM Tpad, myTu B rpade: nukibl U renu. CteneHs (BaJeHTHOCTH) BepIIUHBL. [ padb
Ha IJIOCKOCTH. JlepeBbs.

Cry4aifHble SKCHEPUMEHTHI (OMBITHI) W CIydYallHble COOBITHS. OJEeMEHTapHBIE COOBITUS
(ucxomasl). BeposATHOCTH cCily4aitHOTO COOBITHA. BAM30CTh 4YacTOTBI M BEPOSTHOCTH COOBITHH.
CryyaiiHble ONBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU.

Onepauu Hajg COOBITUSIMH: TIEpeceueHHe, OOBbEAMHEHUE, IPOTHUBOMOJIOXKHbBIE COOBITHS.
Juarpammsl Diinepa. @opmyiia ClI0KEHUS BEPOATHOCTEM.

VYcnoBHas BEPOSATHOCTb. YMHOXKEHHE BEpPOSITHOCTEH. JlepeBO CiydyallHOrO JSKCIEPUMEHTA.
®dopmyna moaHo# BeposaTHocTu. Dopmyna baiieca. HezaBucumbie coObITHS.

bunapHpIii Cciy4daiiHBIM ONBIT (WCIBITAaHWE), YCIEeX W HeyJada. He3aBucHMBIE HCIBITaHUS.
Cepusi HE3aBUCHUMBIX HCIBITAHUNW 10 TepBoro ycmexa. llepecranoBku u ¢aktopuan. Ywucio
coueranuii. TpeyronpHuk [Tackams. ®opmyna 6mHomMa HeroToHa.

Cepus He3aBUCHMBIX UcTIbITaHUN beprymm. Ciny4aiiHblid BBIOOp M3 KOHEYHOH COBOKYITHOCTH.

Cnyuaiinas BenuunHa. Pacnpenenenue BeposiTHocTell. Juarpamma pacnpeaenenus. Onepaunu
HaJ| CIy4YalHBIMU BeJIMYMHAMM. buHapHas ciydaiiHas BenuuuHa. IIpumepsl pacnpenencHuil, B
TOM YHCJIe TEOMETPUUECKOE U OMHOMHAIILHOE.

11 kJyacc
CoBMecCTHOE pacrpe/iesieHHe ABYX Cly4alHbIX BeanunH. He3aBucumblie ciiydailHbI€ BEIMUUHBI.
MareMaTtnueckoe OXKHJIaHWE CIy4dalHOW BeMWYMHBI (pactpeaeneHus). [Ipumepsl mpuMeHeHUs
MaTEeMaTU4YeCKOro OXHAaHHUS (CTpaxoBaHHE, JoTepes). MaTemaTHdecKkoe OKWJaHWe OWMHApHOU
CIy4yalHOM  BeNMYMHBL. ~MaremMaThudeckoe OXXHUJAHUE CYMMbI  CIy4YallHbIX  BEJIMYHH.
MareMaTHuecKoe 0’KUAAHNE TEOMETPUYECKOT0 M OMHOMHUAIBHOTO pacIpeeIeHU.

Jucnepcuss U CTaHIApPTHOE OTKJIIOHEHHWE CIy4aliHOM Benu4MHBbI (pactpeneneHus). Jucnepcus
OMHApHOW CIydallHOM BeNMWYMHBL. MaTeMaTHuecKoe OXKUIAHWE TMPOM3BEIACHUS W JAHCIIEPCHUS
CyMMBbl HE3aBUCUMBIX CIIy4alHbIX BeIMYMH. Jlucrepcuss M CTaHAAPTHOE OTKJIOHEHUE
OMHOMHUATIBHOIO pactpeneneHus. Jucrnepcuss U CTaHAAPTHOE OTKIOHEHHE T€OMETPUYECKOTO

pacrpeneneHusl.
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IJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIBTATBI OCBOEHUS PABOYEN
MNPOI'PAMMBI (ITO TOIAM OBYUYEHMUA)
OcBoenne yaeOHOT0 Kypca « BeposITHOCTh M CTaTUCTHKA» HAa YPOBHE CPEIHETO 00IIero
00pa3zoBaHus JOHKHO 00ECTICUNBATh JOCTHIKEHUE CISAYIOIMNX MTPEAMETHBIX
00pa3oBaTeNbHBIX PE3yJIbTATOB:
10 kaacc

e (CB00OOAHO ONEPUPOBATH MOHATUAMU: Tpad, IIOCKH rpad, cBsI3HBIN rpad, myTh B rpade,
LeNb, LIUKII, IePEBO, CTENEHb BEPIIUHBIL, JEPEBO CIYyUYalHOTO SKCIIEPUMEHTA.

e (CB0OOOJHO ONEPHUPOBATH MOHATUSIMH: CIIYYAHHBIA SKCTIEPUMEHT (OIBIT), CITy4yalHOE
cOOBITHE, DJIEMEHTAPHOE CITy4daiiHOE COOBITHE (IIEMEHTAPHBIA NCXO0/T) CIIYYalHOTO OTIBITA;
HaXOJHUTh BEPOSITHOCTU COOBITUH B OIBITAX C PABHOBO3MOKHBIMH 3JI€MEHTAPHBIMU
COOBITHSIMH.

e Haxoaute u GopmMyIupoBaTh COOBITHS: TIEpECEUCHHUE, 00hETMHEHUE TaHHBIX COOBITHIA,
coObITHE, TPOTUBOMOIOKHOE JAHHOMY; HCIIOJIb30BaTh qUarpaMmbl Jiiepa,
KOOPJMHATHYIO MIPSIMYIO JUISl pEIICHUS 3a/1a4; MOIb30BaThCsl POPMYIION CIOMKEHUS
BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH JIBYX M TPEX CIIYYaHBIX COOBITHH.

e OmnepupoBaTh NOHITUSIMHU: YCIOBHASI BEPOSATHOCTh, YMHOXXEHUE BEPOSITHOCTEH,
HE3aBHCHUMBbIE COOBITHS, IEPEBO CITYyYaitHOrO SKCIIEPUMEHTA; HaXOUTh BEPOSTHOCTU
COOBITHIA ¢ TOMOIIBIO MPaBUJIa YMHOKEHUS, IepeBa CIy4aifHOTO OIbITA, UCIOJIb30BaTh
dbopMymTy MOTHOM BEpOosATHOCTH, hopmyny baiieca mpu pereHuu 3a1a4; onpeaessiTh
HE3aBUCUMOCTH COOBITUH 1O (hOpMyJIie U TIO OpTraHU3aIH CITyYaifHOTO IKCIIEPUMEHTA.

o [IpumeHsTH N3ydYeHHBIE KOMOMHATOPHBIE (OPMYIIBI [V IIEPEUUCTICHHS JIEMEHTOB
MHO>KECTB, 3JIEMEHTAPHBIX COOBITHI CIy4YailHOrO OMbITa, PEIICHUs 3a/1a4 [10 TEOPUH
BEPOSITHOCTEH.

e (CB00OAHO OMEPUPOBATH MOHATUSMU: OMHAPHBINA CITy4YailHBIN OMBIT (MCIIBITAHUE), YCTIEX U
HeyJlaya, He3aBUCHUMBbIEC HCTIBITAHUS, CEPHS UCTIBITAHUM; HAXOIUTh BEPOSTHOCTU COOBITHIA:
B CEpUM UCIBITAHUM 10 TIEPBOIO YCIeXa; B CEpuU UCIbITaHui bepHyuin; B onbITe,
CBSI3aHHOM CO CJTyYaifHBIM BBHIOOPOM M3 KOHEUYHOUH COBOKYITHOCTH.

e (CB00OAHO OMEpPUPOBATH MOHATUSIMHU: CIy4ailHas BEITUYMHA, paclpeielieHue BEPOSITHOCTEH,
Juarpamma pacnpeeseHus, OMHapHas ciiydaiiHas BeJIMYMHa, TeOMETPUUECKOE,
OMHOMHAJIBHOE paclpe/ieieHue.

11 kaacc

e OnepupoBaTh NOHITUSIMU: COBMECTHOE pacIipe/ieNIeHUE JIBYX CIy4YailHbIX BEJINYMH;
HUCIIOJIBb30BAaTh Ta6nnuy COBMCCTHOT'O pacCrpeaciIiCHUA ABYyX CquaﬁHBIX BCJIIMYHNH HOJIA
BBIACIICHUA paCIpCACICHUS KaX(HOﬁ BCJIMYHHBI, OTIPCACIICHUA HC3aBUCUMOCTH C.Hy‘-I&fIHBIX
BCIIMYHH.

e (CB00OAHO ONEPUPOBATH MOHATHEM MAaTEMATUYECKOTO OXKUAAHUS CIyYailHON BETHMUUHBI
(pacrmipenienieHus1); MPUMEHSATh CBOMCTBA MAaTEMAaTHYECKOTO OKUIAHUS IIPH PELICHUN
3aJa4,; BBIYUCIATh MaTCMAaTHYCCKOC OXKUIAaHUEC 61/IHOMI/IaJIbHOI‘O U TCOMCTPHUICCKOTO
pacnpeneneHui.

e (CB0O0OOMHO OMEPHUPOBATH MOHATUSIMHU: JUCTICPCUS, CTAHIAPTHOE OTKIIOHEHUE CITyIaitHOM
BEJIMUMHBI; IPUMEHATH CBOWCTBA JUCIIEPCUU CIIydallHOM BEIMYMHBI (pacIpeaesIeHNs) IPU
PCIICHUHU 3a4a4; BEIYUCIIATE JUCIICPCUTO U CTAHAAPTHOC OTKIIOHCHHUEC I'COMCTPUUCCKOTO 1
OMHOMHATBHOTO PaCIIPEACIICHUM.

e Briuucnars BHIOOPOYHBIE XapaKTEPUCTUKH 110 JAHHOM BBIOOPKE U OLIEHUBATH



XapaKTePUCTHKH FeHEepabHOW COBOKYITHOCTH JIaHHBIX 110 BHIOOPOYHBIM
xapakrepuctukam. OIIeHUBATh BEPOSITHOCTH COOBITHI U IPOBEPATH MPOCTEHIINE
CTaTUCTUYECKUE TUIIOTESBI, I10JIb3YACh U3YUYEHHBIMU PACIPEICICHUSMH.
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TEMATHYECKOE INTAHUPOBAHUE

10 xkaacc (34 yaca)

Ne Ha3Banue pa3aena (Tembl)
OcHoBHOE co/iep:KaHue OcHOBHbBIE BU/IbI A1eSITEJIbHOCTH 00y4AKOIIMXCS.
n/n | Kypca (41¢Ji0 4acoB)
1 JJeMeHThI Teopuu rpagoB | I'pad, cBsA3HBIM rpad, NpeacTaBICHUE 3a]auu IIpeacTaBasiTh 0OBEKTHI U CBSI3U MEXAY HUMHU C TOMOIIIBIO
(B ¢ momorsto rpada. CteneHp (BaIGHTHOCTB) rpada, HaXOAUTh MyTH MEXy BEpIIMHAMH rpada.
BepwuHbl. [1yTh B rpade. Llenu u muKib. Bob1easiTh B rpade Lenu 1 Kb
I'padsr Ha mmockocTH. [lepeBo cimyqaiftHOTO CTpouTh J1epeBO MO ONMUCAHUIO CIYYaHHOTO OIbITA, ONTMCHIBATH
JKCIIEPUMEHTA cilydaifHble COOBITHS B TEpPMUHAX JIEPEBA.
Pematsp 3a1aun ¢ momonipio rpados
2 Cay4aiiHble ONBITHI, Cayvaiinbple S9KCTIEpUMEHTHI (OTIBITHI) U Bb11eJSITh U ONUCBHIBATH CIIyYaifHbIE COOBITHS B CIIy4aifHOM OIIBITE.

cJiy4aiiHble COOBITUSA U
BE€POSITHOCTH COOBITHIA
G w

ClTy4aiiHbIE COOBITHS. DIeMEHTapHbBIC
coObITHs (Mcx01bl). BeposiTHOCTD
City4aitHOTO cOOBITHS. BeposiTHOCTH COOBITHIA
B OTIBITAX C PABHOBO3MOXHBIMHU
3JIEMEHTaPHBIMU COOBITUIMHU

®opMyJIHPOBATH YCIOBUA ITPOBEIEHUS CIIy4allHOTO OIIBITA.
HaxoauTh BepOATHOCTH COOBITHUI B OIBITAX C PABHOBO3MOKHBIMU
3JIEMEHTAapHBIMU UCXOAAMH

Onepanuu Hax
MHO’KeCTBaAMHU U
coopiTusaMHU. Cl10:KeHHEe H
YMHOKeHHEe BEPOATHOCTEN.
YcnoBHas BEpOATHOCTD.
He3aBucumblie coOOLITHS

[Tepeceuenue, 00bEAMHEHIE MHOXKECTB U
COOBITUH, TPOTHUBOIIOIOKHBIE COOBITHS.
dopmyJia CIOKEHUS BEPOATHOCTEN Y CIIOBHAs
BEPOATHOCTh. Y MHOKEHHE BEPOSITHOCTEH.
®opMya ycia0BHOU BepossTHOCTU. PopMyiia
nojHoi BepositHocTH. Dopmyna baiieca.

Hcnoan3oBath quarpaMMel Diiepa U BepOalbHOE ONMCAaHUE
COOBITHI NTPH BHIMOJIHEHUH ONEpaIvii Ha/l COOBITUSMH.

OueHuBaTh U3MEHEHHUE BEPOSTHOCTEH COOBITHH 11O Mepe
HACTYIUICHUS IPYTUX COOBITUI B CITy4ailHOM OIIBITE.

Pemars 3a7a4um, B TOM 4UCIIE C UCIIOJIB30BAHUEM JEPEBA CIYYANHOTO
OIBITA, (POPMYJT CIIOXKEHUS M YMHOKEHUS BEPOSITHOCTEN

(59) HesaBucrumeie coObITHS

DJIeMeHTBbI KomOuHaTOpHOE NPaBUIIO YMHOXKEHUSI. ®opMy.IHpPOBATH U I0Ka3bIBaTh KOMOMHATOPHBIE (DaKTHI.
KOMOUHATOPUKH [TepectanoBku u pakropuan. Yucimo Hcnonb30BaTh NpaBuiIo yMHOXKEHHS, H3yYCHHBIC KOMOWHATOPHBIC
B coueranuid. Tpeyronpauk [lackamns. @opmyna | GopMyIIsl ISl IEPEUUCICHUS HIEMEHTOB Pa3JIMYHBIX MHOXECTB, B

ounoma Herotona

TOM YHCJI€ FIIEMEHTAPHBIX COOBITUI B CIIyYaifHOM OIIBITE.
IMoab3oBaThest hopmyIioi U TpeyroabHUKOM [lackans s
OIIPEIECTICHUS YUCIIA COYCTAHUMN.
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IIpumensite Gopmyny 6mHoma HeroToHa as1st mpeoOpa3oBaHuUs
BBIPAXKEHUI

Cepuu nocienoBaTeIbHBIX
ucnbiTanui. Ucnbiranus
Bepnynnu. Ciay4aiiHbli
BbIOOP U3 KOHEYHOI
COBOKYITHOCTH

(5w

buHapHbIi ci1y4aiiHbIi ONBIT (MCHIBITAHUE),
ycnex u Heyjada. HezaBucHMEBIE HCIIBITaHMS.
Cepus HE3aBUCUMBIX MCIBITAHU 10 IEPBOTO
ycnexa. Cepusi HE3aBUCUMBbIX UCIIBITAHUI
bepuymnnu. CinyyaifHblii BEIOOp 13 KOHEUHOM
COBOKYITHOCTH.

[IpakTuyeckast paboTa ¢ UCIOIB30BaHUEM
AJICKTPOHHBIX TAOJIUIIL

Pa30uBaTh Ci0KHbIE SKCIIEPUMEHTHI Ha OTACIbHBIE CIIBITAHNUS.
PemaTh 3a7a41 Ha MMOMCK BEPOSTHOCTEH COOBITHI B CEPUH
UCIIBITaHUH J0 IIEPBOTO yCIIEXa U B CEPUAX UCIBITAaHUM bepHyim, a
TaK)XKe B OIBITAX CO CIIyYalHBIM BRIOOPOM U3 KOHEYHOM
COBOKYITHOCTH C MCIIOJIb30BaHMEM KOMOMHATOPHBIX (PaKTOB U
(GopMyI1, B TOM YHUCIIE B XO/1€ IPAKTUYECKOI pabOThI ¢ IPUMEHEHHEM
CTaHJAPTHBIX (QYHKITHHA

Cayuyaiinble BeJIMYUHBI U
pacnpe/eeHHs
(154)

Canyuaiinas BennuuHa. Pacnipenenenue
BepoATHOCTEH. Jlnarpamma pacrpeaenaeHus.
Onepanuu HaJ Clly4ailHbIMHU BEJIMUMHAMH.
[Ipumepsl pactipenenennii. bunapnas
CllyyailiHas BeIW4uHa. ['eomerpuueckoe
pacnpenenenue. bunomuanbHOE
pacnpezeneHne. MareMaTndeckoe 0)kKU1aHue
ciy4daitHOU BenuyuHbl. COBMECTHOE
pacnpeesieHue IByX CIy4alHbIX BEJIUUYUH.
HesaBucumeble ciiyyaiiHble BEJIMUNHBI.
CBolicTBa MaTEMAaTUUYECKOTO OXKUAAHHUS.
MareMatuueckoe oKu1aHue OWMHAPHOM
CIly4allHOM BenM4MHBL. MaTemaTudyeckoe
0’KHJIaHHE TEOMETPUUYECKOTO U
OMHOMMATIBHOTO pacnpeneneHuii. Jlucnepcus
U CTaHJApTHOE OTKJIOHEeHHe. [{ucnepcus
OuHapHOI ciryvaiiHo BennunHbl. CBOHCTBA
aucnepcuu. Marematudeckoe OxXugaHue
IIPOU3BEACHUS U AUCTIEPCHUS CYMMBI
HE3aBUCHUMBIX CITy4YalHBIX BEJIUYHH.
Jlucniepcust OMHOMUATIBHOTO pacIipeieIeHusl.
[IpakTuueckast paboTa ¢ UCIOIb30BAHUEM
ANEKTPOHHBIX TAOJIHII

OcBauBaTh NOHATHS: ClTydaliHas BEJIMYMHA, paCPEEIICHUE,
TabyInLa paclpeneseHus, [uarpaMmma pacpeeneHus..

HaxoauTth 3Ha4€HUs CyMMBI M IPOU3BEICHUS CITyUYalHBIX BEJIMUYMH.
CTtpouthb OMHApPHBIE PACTIPECICHUS TI0 OMTMCAHUIO COOBITHI B
CIIy4alHBIX OIBITAX.

CTpouTh 1 pacrio3HaBaTh FT€OMETPUUECKOE U OMHOMHUAIBHOE
pacnpeneseHusl.

Pematp 3a71aun Ha BBIYUCIIEHUE MATEMATUYECKOTO OXKUAAHMUS.
CTpouTh COBMECTHBIE PAaCIPECIICHNUS.

M3yuyaTh cBOMCTBAa MAaTEMAaTUYECKOTO OKHIAHMSL.

PemaTe 3a71a4u ¢ IOMOILBIO U3YYEHHBIX CBOMCTB.

[To u3yueHHbIM (hOpMyJIaM HAXOAUTH MATEMAaTUUECKHE 0KHUIaHUS
CIly4aiiHBIX BEJIMYUH, UMEIOIIUX [€OMETPUIECKOEe U OMHOMHAIBHOE
pacnpeneneHus

OcBauBaTh NOHATHS: IUCHIEPCHS, CTAHIAPTHOE OTKIIOHEHHE
CIIy4ailHON BEJIUYUHBI.

HaxoauTth nucnepcuio 1o pacupeieieHulo.

N3yyaTs CBOICTBA TUCIEPCUM.

[To n3ydyeHHsIM (popMyIaM HAXOAMTh TUCIIEPCHIO OMHOMHUAIIBHOTO
pacnpenenenus, B TOM YHiclie B X0€ MPaKTU4YecKoil paboThl
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11 kjaacc

Ne HasBanme pa3aesia (TemMbl)
OcHoBHOE co/lep:KaHue OcHOBHbIE BU/IbI 1eSITEJIbHOCTH 00y4AKOIIMXCS
n/n Kypca (4HCcJI0 4acoB)
3aKoH 00JIbIIUX YHCeN Hepasencto YeOrimena. Teopema Pa30uparthb 10Ka3aTeabCTBa TEOPEM.
Sy YeoOnimera. Teopema bepuymum. 3akon OcBanBaTth BEIOOPOYHBIN METOJI UCCIIEIOBAaHUMA, B TOM YHCIIE B XOJI€
1 OompIuX unces. BeiOOpouHbIil MeTOT MPaKTUYECKON PabOThI
HCCIIEI0BAHUI.
[TpakTrueckas padoTa ¢
MCIOJIb30BAHUEM DJICKTPOHHBIX TA0JIHIL
JIeMeHTbI ['enepanbHast COBOKYITHOCTH U city4aiiHas | OcBaMBaTh MOHATHS: TeHEpaJIbHAs COBOKYITHOCTh, BEIOOPKA,
MaTeMaTH4eCKOu BBIOOPKA. 3HAKOMCTBO C BEIOOPOYHBIMU | BELIOOPOYHOE CpeHee U BEIOOPOYHAS TUCTICPCHSL.
CTATHCTHKHU xapaktepucTukamu. OueHka cpeiHeTo U | BhIuMcasaTh BEIOOPOUYHBIE XapaKTEPUCTUKH U HA X OCHOBE OLICHUBATh
(6 4) JUCIIEPCUU TEHEPATIbHOM COBOKYIIHOCTH | XapaKTEPUCTUKU IT'€HEPAIbHON COBOKYITHOCTH.
C TIOMOILBIO BIOOPOYHBIX OcBauBaTh MOHATHSA: CTATUCTHYECKAs TUIIOTE3A.
2 xapakTepucTuk. OLeHnBaHuE OueHnBaTh BePOSITHOCTb COOBITUI U MPOBEPSATH MPOCTEHIIIHE TUITOTE3bI
BEPOATHOCTEHN COOBITHII 1O BBIOOPKE. Ha OCHOBE BHIOOPOUHBIX JaHHBIX, B TOM YHUCIIE B XOJI€ MPAKTUYECKOM
Craructuueckas runoresa. [IpoBepka paboThI
MPOCTEHIINX TUIIOTE3 C TIOMOIIBIO
CBOMCTB U3YUYEHHBIX PaCIPENCICHUN.
[TpakTrueckas padoTa ¢
MCIIOJIb30BAHUEM DJICKTPOHHBIX TAOJIHIL
HenpepbiBHbIe ciay4yaiinbie | [[pruMepbl HENMPEPBIBHBIX CIyYaHBIX 3HAKOMUTBLCH MOHATUSIMM: HETIPEPHIBHAS CITy4yaiiHasl BEJIMYHMHA,
BeJIMYMHBI BeNMMYUH. OYHKIUS IJIOTHOCTU HENPEPBIBHOE pacipeereHue, GyHKIUS IUIOTHOCTA BEPOSATHOCTH.
(pacnpenesienust), BEPOATHOCTH. PaBHOMEpHOE HaxoauTth BEpOATHOCTH COOBITHH TIO TaHHOW ()YHKIIMH TUIOTHOCTH.
NnoKa3arejibHOE U pacnpenenenue. [Ipumepsl 3aaa4, 3HAKOMHTBCS ¢ MOHATHAMMU: [10KA3aTEIbHOE paclpeiesieHue,
3 HOpMAaJIbHOE MPUBOJIALINX K [TOKA3aTEIbHOMY U K HOpMAaJIbHOE pacIpeiesieHue.
pacnpeneneHnst HOPMAaJIbHOMY PaclpeIeICHUSIM. BoiaesasiTh 110 ONMKUCAHUIO CITyYailHble BEJIMYMHBI, pACIIPEACIICHHbBIE TTO
4 4) OyYHKIMS IIIOTHOCTH BEPOATHOCTH MOKa3aTeJIbHOMY 3aKOHY, 10 HOPMaJIbHOMY 3aKOHY.
MOKA3aTEeIbHOTO paclpeesICHuUs . Pa3oupartpb npumepsl 3a1a4, IPUBOIAIIUX K TOKA3aTEIbHOMY
OyHKIMS TJIOTHOCTH BEPOSITHOCTH pacnpeesieHrIo U K HOPMaJIbHOMY pacIipeielIeHUI0
HOPMAaJIbHOTO paclpeesIeHHsI
4 Pacnpenesenne Ilyaccona IlocaenoBaTenbHOCTE OJUHOYHEIX BoiaeasiTh 110 OMMCAHKUIO CITYYAHOTO ONBITA BEJIUYUHBI,
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2w

HE3aBUCUMBIX coObITHi. [TpumMep 3anaun,
MPUBOJISIIECH K paclpeieICHUIO
Ilyaccona.

[TpakTrueckas padoTa ¢
WCIOJIb30BAHUEM DJIEKTPOHHBIX Ta0JIUI

pactpezeneHnbie 1o 3akony Ilyaccona.
Pemath 3a7a4n, B TOM YHCJIE€ B XO/I€ MPAKTHYECKON pabOTHI C
PUMEHEHUEM CTaHIAPTHHIX (YHKIMNA AJIEKTPOHHBIX TaOJIHIL

CBs3b MeKIY COyYalHBIMHU
BeJIMYMHAMU
(6w

KoBapuanus aByx ciiydyallHbIX BEJTUYMH.
Koadduuuent xoppensuuu.
CoBMecTHBIE HAOTIOAEHUS IBYX
BenM4HH. BEIOOpOYHBIN KOAPPUITUEHT
Koppemsiuuu. Paznnune Mexay JTUHEHON
CBSI3BIO M PUIMHHO-CIICJICTBEHHON
cBs3b10. JInHeliHas perpeccusi.
[TpakTuyeckas pabora c
MCII0JIb30BAHHUEM AJIEKTPOHHBIX TAOJIUIL

OcBauBaTh MOHATHS: KOBapHaIys, KO3GQOUIIMEHT KOPPEISIIUH,
JIMHEHHAs 3aBUCUMOCTb.

OueHnBaTh XapaKTep CBI3U MEXKAY CIyYalHBIMUA BEJTMYMHAMHU, HCXOS
Y3 IPUPOJIBI JAHHBIX U BEIYMCIEHHBIX XapaKTEPUCTHUK.

Hcnosab30BaTh AMarpaMMbl PaCCEHMBAHUS TSI N300payKEHUS
COBMECTHOI'O PaCCEHBAaHUS JaHHBIX.

Haxoauth K03pHUIMEHTH OCH TUarpaMMbl, B TOM YHCJIE B XOJI€
MPAKTUYECKON pabOTHI C MPUMEHEHHEM CTaHAAPTHBIX (PYHKIIHIA

O000menune u
cUCTeMaTH3alus 3HAHUI
(10 )

Hpe,Z[CTaBJIeHI/Ie JAaHHBIX C IOMOIIIBIO
Ta0JINI U AUarpaMM, ONHCATENbHAS
CTaTHUCTHKA, OIIBITHI C
PaBHOBO3MOKHBIMH 3JI€MEHTAPHBIMU
COGBITI/IHMI/I, BBIYHCIICHUEC BepOHTHOCTeﬁ
coObITHH ¢ TpUMEHEHUEM (HOPMYIT U
rpaduuecKux METOI0B (KOOpAUHATHAS
npsiMasi, IEpeBo, JUarpaMma ditiepa),
CJIy4alHbIEC BEJIMYMHBI U PACIIPECIICHUS,
MAaTeMaTUYECKOE OKHUAaHUE CITydailHOU
BCIIMYNHBI

IloBTOPATH N3y4EHHOE U BBICTPAUBATh CUCTEMY 3HAHUI
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PEAJIM3ALIUA IMPO®ECCHUOHAJIBHOT'O CAMOOITIPEJEJEHUSA
OBYYAIOIIUXCA «ITPOPECCUOHAJIBHBIE TPEKH»

HEJIb: akTyanu3auus 3HaHUN U TPEACTABICHUHN IMIKOJIbHMKA O MPEANOYUTAeMON mpodeccu,
YCTQHOBJICHHE COOTBETCTBHSI CBOMX CIOCOOHOCTEH M BO3MOXHOCTEH TpeOOBaHMSAM, KOTOpHIE
OpeabsaBiIseT Nnpodeccuss K 4YelOBEKY W HalleJeHbl Ha OpPUEHTALMI0 MHIUBUAA B Ty 00IacTh
NeATEeTLHOCTH, JIJI1 KOTOPOH y HET0 0OHAPYKEHBI OOJIBIINE CIIOCOOHOCTH.

3AIAYU, peanuzyembie B paMKax MPOPECCHOHATBHOTO CAaMOOIIPEACIICHUS 00yYarOIINXCS:
OBPA30OBATEJIBHBIE:

1. dopMupoBaHue akTyalbHOrO JUIsl IOJAPOCTKOB «UH(MOPMALMOHHOIO IOJI» MHUpa
npodeccuii, 03HAKOMJICHHE C OCHOBHBIMH NPUHIIMIIAMH BBIOOpa Tpodeccuu, IMIaHUPOBAHUS
Kapbephl;

2. opMupoBaHHUe 3HAHUK O CHCTEME YUPESKICHHUN MPO(decCHOHATBFHOrO0 00pa3oBaHUs U UX
TpeOOBaHUAX K BBITYCKHUKAM IIKOJIBI;

3. 3HAKOMCTBO C «a30yKOi» TPyAOyCTPOHUCTBA U OCHOBAMH TPYIOBOTO IIPABa;

4. MOBBILIEHHE YPOBHS IICUXOJOIMYECKOW KOMIIETEHTHOCTH OOYy4YaroluXcs 3a CcYer
IOJyYeHHUs COOTBETCTBYIOIIMX 3HAaHMW W yMeHHWHl. PacmmpeHus rpaHull caMOBOCHPUSATHS,
poOyKICHHS TOTPEOHOCTEH B CAMOCOBEPIIICHCTBOBAHUH.

BOCIIUTATEJIbHBIE:

1. OnpeneneHre CTENEHH COOTBETCTBUS «IPO(PUIS JTHUYHOCTH» M MPO(PECcCHOHATBHBIX
TpeOOBaHUH, BHECEHHE KOPPEKTHB B MPpO(hHAMEPEHHS 00yJaIOLIHXCS;

2. mpuoOpeTeHne MPaKTHUYECKOTO OIbITa, COOTBETCTBYIOLIETO HWHTEPECaM, CKIOHHOCTSIM
JUYHOCTH 00YyUaroIerocs;

3. ¢opMupoBaHHE TOTOBHOCTH BBIITYCKHHUKOB IIKOJBl K HENPEPHIBHOMY OOPa30BaHUIO HU
TPYAY C y4€TOM MOTPEOHOCTEN HAIllero ropojia, €ro pa3BUTUs U OJ1aronoyyus;

4. pa3BuUTHE CIIOCOOHOCTH QJalTHUPOBATbCd B PEAIbHBIX COLMATBHO-3KOHOMUYECKUX
YCIIOBHSIX.

PA3BUBAIOIIHE:

1. pa3BuTHE NOTPEOHOCTH B CAMOBOCIIMTAHUH, CAMOPA3BUTUU M CaMOpeaTn3aliii;

2. BBISBIIGHHE WHTEPECOB, CKJIOHHOCTEH OOyYaromuXcs, HalpaBIeHHOCTH JHYHOCTH,
NEPBUYHBIX IPOPHAMEPEHUIN U UX TUHAMUKH;

3. ¢opMupoBaHME TOTOBHOCTM K CaMOAHAIM3y M CaMOOLIEHKE, peaJbHOMY YPOBHIO
MIPUTS3aHUM;

4. co3nmaHue yCIIOBHUM JJIsl pa3BUTHS MPHUKJIAIHBIX YMEHHUH (IEMCTBOBATh B CUTYyaIluH BBHIOOPA,
CTPOMTh INEpPCHEKTHBHbIE IUIaHBl Ha Oynaymiee, pewmarb IPakTHUYeCKHe NpoOjIeMbl B
HKCIIEPUMEHTAIBHOM CUTYaIH, KOPPEKTHPOBATH BBIOOD, IPE3EHTOBATH ce0s);

5. ¢opMuUpoBaHHME TOJIOKUTEILHOTO OTHOUICHUsI K ce0e, YBEPEHHOCTH B CBOMX CHJax
IPUMEHHUTEIBHO K pean3anuu ceds B Oyayuiei npodeccuu;

«IIpodeccuonanibbie Tpekn BbIMyckHHKa» B 10-11 kiacce pacmpezneneHsl Ha CTYIEHH,
KaX/1asi CTYIIeHb IPEIoaraeT onpeAeaeHHbIH 00T M0 MpopecCHOHATBHOMY CaMOOIPEIEIEHUI0
o0Oyyaromuxcss ¢  COOCTBEHHOM  MOALENbIO, KOPpEIUpyloIias C  OCHOBHOM  LIEJbIO
poOPUEHTAITMOHHOTO Oy10Ka " oToOpakeHa B Tabnwuie.



Ne i/

Kuaacce

Ha3Banue 0J10Ka

Iean 0J10Kka

YerBepTh

Tema ypoka

10
KJIacc

OCO3HAIO

NudopmupoBanme oOydarommxcsi 00 0COOCHHOCTSIX
pBIHKA TpyJa, «IPOUTPHIBAHME» BAPHAHTOB BHIOOpA
NPEICTaBICHUS O
CTCIHAINCTOB W3
3HaKOMCTBO c

npodeccuii. DopmupoBaHHE
KOMIIETEHTHOCTHOM  Mpoduiie
pa3HbIX HaIpaBJICHUH.

UHCTPYMEHTaMH u MEPOIPUATHIMHI

npo¢eCcCHOHAIBLHOTO BBIOOPA.

1 ueTBepTH

1.  TIpodeccrnonanbHbIMI
JIPEBO BO3MOXKHOCTEN.

2. B wMup mpodeccuit — mo
KOMIacy. AKCHOMBI CTEpEOMETPUU

cTapr:

B CTOJIIPHOM ACJIC.

2 yeTBEPTH

1. Ctparerus BeIOOpa npogeccuu.

2. «BOCEMHUYTOJNIBHHK OCHOBHBIX
¢axTopoB BeiOOpa npodeccumn»,
3.«Cxema ypoBHel
c(hOpPMUPOBAHHOCTH JTUYHOMN
npodeccHoHaIbHON NePCIIEKTUBBD)

3 4eTBePTh

1.3akoHb1 MapajyIeIbHOIO
IPOEKTUPOBAHUS U1 apXUTEKTOpa
U Ju3aiHepa

2. Cxema aJIbTEpHATUBHOT'O BBIOOpa
3. IlpumeHneHue cBOMCTB (QyHKINH

B PpELIEHWU CUTyaluu BbIOOpa

npodeccuu

4 4eTBEpTH

1.B kakoii mpodeccun HE HYyXHa
MaTeMaTHKa.

2.CocraBneHue pedTHHra Hamboiee
BOCTpeOOBAaHHBIX Mpodeccuii
3.MToroBelii ypok

11
KJIacc

[TNIAHUPVYIO

dopmupoBaHue MpeacTaBiIeHus 0 BRIOOpe, pa3BUTUU

0 BO3MOHBIX HN3MCHCHUAX B IMOCTPOCHNU

npoQeCcCHOHATHHOTO KapbepHOTO MyTH.

1 yeTBepTH

1. Crparerus BbIOOpa Y4eOHOTO
3aBeJleHus
2. YTo Takoe KapbepHasi TPACKTOPUS
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(DOpMI/IPOBaHI/Ie IIO3UTHUBHOI'O OTHOIICHUA n

BOBJICYHCHHOCTH O6yan-OI_HI/IXC$I B BOITPOCHI

CaMOOIIpe IeIICHUSI. Osnanenue nprueMamMu
NOCTPOCHHUS  KApPhEPHBIX TPACKTOPUN  pPa3BUTHS.
AxTyanu3anys 3HaHHH 110 BbIOOpY 00pazoBaTeIbHON
OpraHu3allii: OpraHU3alus BBICHIETO OO0Pa30BaHUS
WIN OpraHu3alys CpPeAHEro MpoQecCHOHATBHOTO
oOpazoBaHHusl Kak TmepBoro mara ¢GOpMHPOBAHH

NIEPCOHATBHOTO KaphEePHOTO MYTH.

2 4eTBEPTh

1.ITocTtpoeHne KapbepHO MaTPHUIIbI
2.CTpyKTypa KapbepHOTO IIJIaHa
3.IlonsTHe IpodheccHorpaMMal.

3 yeTBepTH

1.PefiTuHr TNPOMUIBHBIX BBICIINX
y4eOHBIX 3aBEICHUI
2. Peiitunr PO HITBHBIX
OpraHu3auin CpeaHEro
poeCCHOHAIBHOTO 00pa30BaHUs

3.IIpakTuko OpPUEHTUPOBAHHbBIC

3a/a4n B 0aHKOBCKOU cdepe

4 yeTBepTH

1. IIpakTMKO OpPHUEHTUPOBAHHBIE
3a/a4n B 0aHKOBCKOU cdepe

2. PacueTsl pa3MepoB BBITUIAT 1O
pa3IMYHBIM BHJIaM KPEIUTOB.

3.1ToroBbiii ypox
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA BJIOKA IMTPO®PECCHUOHAJIBHOI'O
CAMOOITIPEJEJEHUA OBYYAIOIIUXCA «ITPOPECCHOHAJIBHBIE TPEKH
BBIITYCKHHKA»

JIMYHOCTHBIE PE3YJIBTATHI:

* COOTHOCUTh CBOM HWHAMBHAyaJIbHbIE OCOOEHHOCTH ¢ TpeOOBaHUSMU KOHKPETHOMN
npodeccuu;

* COCTaBIIATH JUYHBIN MPOQeCcCHOHATBHBIN MIaH U MOOMIEHO H3MEHSTH €T0;

* HCIIOJIB30BaTh MPUEMBI CAMOCOBEPILICHCTBOBAHUS B YUYEOHOH U TPYIOBOM JESTENLHOCTH,

* aHATM3MPOBATh MHPOPMALKIO O Mpodeccusax Mo OOIMUM MpU3HAKaM MPOo(dhecCHOHATLHON
JESTEIIbHOCTH, & TAKXKE O COBPEMEHHBIX (JOpMaxX U METOJIaX XO3SUCTBOBAHUS B YCIOBUSX PHIHKA;

* [0JIb30BAThCS CBEICHUSIMU O MyTSIX MOTyueHUs: IpoecCHOHAaILHOTO0 00pa30BaHusl.
METANPEIMETHBIE PE3YJIbTATDI:

* Ppa3BUTh CAMOCTOSITEIBHOCTb;

* OLEHUTH COOCTBEHHBIE BOBMOXHOCTH U OBJIAJIETh YMEHHUSIMH TOJIy4YaTh U3 Pa3HOOOPA3HBIX
HUCTOYHUKOB ¥ KPUTHUUYECKU OCMBICIIUBATH COIMAILHYIO HH(POPMAITHIO;

* CHCTEMaTH3UPOBATh, aHAIM3UPOBATH MOJTYUCHHBIC TaHHEIC,

* OCBOWTH CHOCOOBI TMO3HABATENLHON, KOMMYHHMKATHBHOW, MPAKTUYECKOW NEATETHHOCTH,

HEOOXOIUMBIX JUISl yYaCTHS B )KM3HH I'PaXXTaHCKOTO OOIIECTBa U IPABOBOI'O TOCYJapCTBa.
INPEAMETHBIE PE3YJIBTATDI:

. 3Ha4YeHHE MPOPECCHOHATHLHOTO CaMOOTIPEICICHUs, TPEOOBaHUS K COCTABICHHIO JIMYHOTO
poQeCCHOHAIBHOTO TIJIAHA;

. npaBuia BeIOOpa nmpodeccun;

. HOHATHE 0 Mpodeccusix U 0 MpoPecCHOHATBHOI NesTETLHOCTH;

. NOHATHE 00 WHTEpecax, MOTHBaX M LEHHOCTSAX MPO(EeCCHOHAIBHOTO TpyJa, a TaKkKe

NCUXO(HU3HOIOTUYECKHX U TICUXOJOTMYECKHX pecypcax JIMYHOCTH B CBS3M C  BBIOOpOM
HpO(l)eCCI/II/IZ IMOHATHC O TCEMIICPAMCHTC, BCAYUIUX OTHOMICHUAX JIMYHOCTH, SMOIMOHAJIBHO-
BOJICBOM cpepe, MHTEIIICKTYaIbHBIX CTOCOOHOCTSX, CTUIISAX OOIIECHHS,;

. 3HAYEHHE TBOPYECKOTO MOTEHIINAIIA YeJIOBEKa, TIOCTPOCHUE KAPhEPHOI MaTPHIIBI;
. 0 CMBICTIC U 3HAYCHUH TPY/Ia B KH3HH YeJIOBEeKa U OOIIECTRa;

. 0 COBPEMEHHBIX (popMax M METO/IaX OPTraHU3ALUH TPY/Ia;

. 0 CYIITHOCTH XO35IICTBEHHOT'O MEXaHH3Ma B YCIOBHSX PHIHOYHBIX OTHOIICHUH;

. 0 MIPEeaIPUHUMATEIHCTBE;

. 0 pPBIHKE TpyJa, phIHKE BOCTPEOOBAaHHBIX MPO(ECCHIA.
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3JEKTPOHHO-IIU®POBOE OBECIIEYEHUE PABOYEN ITPOI'PAMMBI

IIpu pa3paboTke paboueil mporpaMmbl B TEMaTHYECKOM IJITAHUPOBAHUHU YUTEHBI
BO3MOXXHOCTH  HCIIOJIb30BAHUSI  AJNEKTPOHHBIX  (IIU(POBBIX) 00pa30BAaTEIBHBIX PECYPCOB,
SABIISIOUIMXCS  y4eOHO-METOJMUECKUMH  MaTepuajamMu  (MyJbTHMEIUIHBIE  IPOTPAMMBI,
9JIEKTPOHHBIE YYEOHUKM M 33aJaUHUKH, SJCKTPOHHBIE OMONMOTEKH, BUPTYyaJIbHbIC JaOOpaTOpHH,
UTPOBBIC TIPOTPAMMBI, KOJUIEKIIMU MU(POBBIX 00pa30BATENBHBIX PECYPCOB), HCIIOIB3YEMBIMH IS
OoOy4YeHHsI ¥ BOCITUTAHUS PA3IMYHBIX TPYII TOJIH30BATENEH, TPEACTABICHHBIMUA B 3JICKTPOHHOM
(mdpoBom) Bue W peanu3yronMMu auaakTadeckue BozMokHoctd KT, comepikanue KOTOPBIX
COOTBETCTBYET 3aKOHOJIATEILCTBY 00 oOpa3oBanuu. I[lpum peanmusamuum pabouelt mporpaMmbl
UCTIOJIB3YETCsl MepedeHb HH(POPMALMOHHBIX PECYpCOB, PEKOMEHJOBAaHHBIX K HCIIOJIb30BAaHUIO
00yYaromyMHUCs U MEeAarorniyecKuMu pabOTHUKaMU 00pa3oBaTeIbHBIX yupexaeHuil Poccuiickoit
®denepauuu:

O¢punuanbabie CAUTHI:
1. OdunmanbHplii calT MuHHCTEpCTBA HAyKW W BBICHIETO oOpa3oBaHus Poccuiickoit
®depnepanun https://minobrnauki.gov.ru ;

2. MunucrepctBo npocsemnienus Poccuiickoit @eneparuu https://edu.gov.ru/ ;

3. ®epepanpHblit moptan «Poccuiickoe oopazoBanue» - http://www.edu.ru;
Hudposbie 0OpazoBaTe/ibHbIE peCypPChl:
1. Denepanbabiii nopran «Poccuiickoe 00pa3oBaHKE;

DenepalibHbIN LHEHTD IEKTPOHHBIX 00Pa30BaTELHBIX PECYPCOB;

EnmHOe 0KHO JocTyIIa K 00pa30BaTenbHBIM pecypcaM;

Ennas xosutekius nudpoBLIX 00pa30BaTEIbHBIX PECYPCOB;

MeanaTeka O6D830B3T€HBHBIX PECYPCOB,

Iudposas oOpazoBarenpHas miardhopMa «lludposas mkoga OpeHOYPKbI»;

[IpesunenTckas OMOINOTEKA;

Jlercxuii cait IlpesnmaenTa Poccuiickoit denepa;

00N R W

Karasor 00pa3oBaTeabHbIX PECYPCOB ceTh MHTEPHET I OCHOBHOI'O OOIIEro M CPEIHETO
00111er0 00pa3oBaHMusI;

10. Poccuiickuii COBET OJIMMITHAJ IIKOJbHUKOB;
11. Hopran nadopmarmonnoit noyiepxkku [ A (OI'D, EI'D, I'BD);
12. Bcepoccniickue IUCTaHIITMOHHBIE DBPUCTHYSCKUE OJUMITHAIEL,

13. Catit Pocmorionexu;

14. Herckuii npoekT Munnpupoasl Poccnu «Kamay;

15. HopTtan MunkynsTypsl Poccun «KyneTypa.pd»;

16. IHopran Muncnopra Poccuu «I'TOy;

17. Caiit MexxayHapoaHoro kBecra «CeTeBUI0KY;
18. IHopran «IlepcoHanbHbIE JaHHBIE. JETUY.

IIpenmeTHbIe 3J1eKTPOHHBIE 00pa30BaTe/bHbIE PeCypPChl:
https://education.yandex.ru/main/ becnmatHas mudposas miardopma aisi 00ydyeHHUs OCHOBHBIM
HIKOJIBHBIM MPeIMEeTaM

https://fipi.ru/ denepanbHBIA HHCTUTYT NEAArOTMYECKUX UCCIICTOBAHUIN
https://foxford.ru/ Onnaita mkona @okcdops

http://www.math.ru Marepuansl 10 Maremaruke B EauHONH Kowiekuud 1HU(POBBIX
00pa30BaTeIbHBIX PECYPCOB

http://school-collection.edu.ru/collection/matematika ~ MOCKOBCKHII ~ IEHTp  HEMPEPHIBHOTO
MaTeMaTHYeCKOro 00pa3oBaHuUs
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https://minobrnauki.gov.ru/
https://edu.gov.ru/
http://www.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://store.temocenter.ru/
https://sdo.edu.orb.ru/index.php
http://www.prlib.ru/
http://www.uznai-prezidenta.ru/
http://edu-top.ru/katalog/
http://edu-top.ru/katalog/
http://www.rsr-olymp.ru/
http://www.ege.edu.ru/
https://eidos.ru/event/olymp/dist/
http://fadm.gov.ru/
http://voda.org.ru/
https://www.culture.ru/
https://www.gto.ru/
http://%D1%81%D0%B5%D1%82%D0%B5%D0%B2%D0%B8%D1%87%D0%BE%D0%BA.%D1%80%D1%84/
http://%D0%BF%D0%B5%D1%80%D1%81%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5.%D0%B4%D0%B5%D1%82%D0%B8/
https://education.yandex.ru/main/
https://fipi.ru/
https://foxford.ru/
http://www.math.ru/
http://school-collection.edu.ru/collection/matematika

http://www.mccme.ru Best anemeHTapHas MaTeMaTHKa
http://www.bymath.net Cpeansisi MaTeMaTu4eckasi HHTEpHET-IIKOIa

http://mat.Iseptember.ru I'azera «Marematuka» M3natensckoro qoma «IlepBoe ceHTAOPs»
http://www.uztest.ru EI'D mo maTemaTuke: moaroToBka K TECTUPOBAHHIO
http://zadachi.mccme.ru UHTEpHET-TIPOEKT «3a1aum»

http://www.problems.ru KoMmnprorepHas MmaTemaTHKa B IIIKOJIC

http://edu.of.ru/computermath Marematuka B « OTKPBITOM KOJUICIKE)
http://eqworld.ipmnet.ru Hayuno-nonynsapHsiii pusnko-mareMaTHuecKuil xxypHan «KBanr»
http://wwwkvant.info

http://kvant.mccme.ru

http://www.exponenta.ru OOpa3oBaTenbHBIN MaTeMaTHYeCKuii caT Exponenta.ru
http://www.allmath.ru TlpukmamgHas MareMaTWka: CHPAaBOYHHK MaTEeMaTHYECKUX (QopMyII,
IPUMEPHI U 33]1a9U C PEIICHUSMHU

http://www.kidmath.ru Caiit s3nemenTapHoit Mmarematuku mutpus ['ymuHa
http://www.mathnet.spb.ru MaTemaTuka B mKkose

http://www.bashmakov.ru Yaumcs no bammMakoBy

http://math.rusolymp.ru 3agayHuK Qi1 DOATOTOBKH K OJIMMIIMAAM 10 MATEMATUKE

http://tasks.ceemat.ru OnuMnuaabl, UTPhl, KOHKYPCHI 110 MaTEMATHUKE JJIs INKOJIbHUKOB

http://www.math-on-line.com MarteMaTH4ecKUe OJIUMITHAIBI IS MIKOJIHHUKOB

http://www.olimpiada.ru MaremMaTrnyecKkue OJIMMIINaAbI U OJIUMIINAIHbIE 3aa9l
http://wwwzaba.ru MexayHapoIHbII MaTeMaTHYECKU KOHKYpC «KeHrypy»

[IpodopueHTaninoHHBIC TOPTAIIBI

[Ipoektopus https://proektoria.online

HaBurarym https://navigatum.ru
ProfStories https://profstories.ru

Bpewms BeiOpaTs ipodeccuto http://proftime.edu.ru
ATtnac HOBBIX Tipodeccuit https://new.atlas100.ru
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