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PaGouas mporpamma yue6Horo npeamera «Maremarukay s ooydaromuxces 116, 11B kimacca Ha ypoBHE cpeHEero o0Imero oopa3oBaHus COCTaBICHA
Ha ocHoBe TpeOoBaHMii K pe3ysbTaTaM OCBOCHUS IPOTPaMMBbI CpeHero oomiero oopazoBanus deaepaqbHOTO rocy1apcTBEHHOIO 00pa30BaTeIbHOIO CTaHIAP-
Ta cpeaHero odmiero oopazosanus (nanee — OGI'OC COO), a Takke OpUESHTUPOBAHA Ha IIE€JIEBBIE MPUOPHUTETHI, CHhOpMYyIIMpOBaHHBIE B (heiepaibHOM paboyeii
porpaMmme BOCITUTAHUA.

OO6miee yncio yacoB, OTBEAEHHBIX Ha n3ydeHue «Maremaruka» B 11b, 11B kimacce — 204 yacos (6 yaca B Hezelo).

1. COAJEPKAHUE YYEBHOI'O IIPEJIMETA

Yucna ¥ BbIYMCTICHUS

Hartypanbhble 1 nensie yncna. [IpuMeHeHne npu3HakoB JeITUMOCTH LIEIbIX Yuces, Hanbombmuil oomuii nenurens (nanee — HOJl) n HaumeHbliee oouiee
kpatHoe (nanee — HOK), octatkoB o MojyJito, anroputMa EBkinia juist pemieHus 3a1a4 B UEJIbIX YHCIIax.

KommekcHble yncna. Anredpanueckasi 1 TpPUrOHOMETpUYecKas (POpMBbI 3allMCU KOMIUIEKCHOTO 4Hciaa. Apu(MeTHYecKue olepanuy ¢ KOMIUIEKCHBIMU
yuciaamu. M300paxeHne KOMIUIEKCHBIX YKMCeNl Ha KoopAuHaTHOM mockocTH. @opmyna Myaspa. KopHu n-oii crenenu u3 KoMiuiekcHoro uucia. Ilpumenenue
KOMIIIEKCHBIX YMCEN JUIsl peleHus pU3NYecKrX U FreOMETPUUECKUX 3a/1ay.

YpaBHeHUs M HEPaABEHCTBA

Cucrema 1 COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUSL. PaBHOCHIIBHBIE HEPABEHCTBA.

OT00p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOIIBIO TPUTOHOMETPUIECKON OKPY>KHOCTH. Perienne TpuroHoMeTpuIecKuX HepaBeHCTB.

OCHOBHBIE METO/Ibl PELICHHS T0KA3aTEeIbHBIX U JIOTapU(PMUUYECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELICHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OCHOBHbBIE METO/Ibl PELLIEHUS CUCTEM U COBOKYITHOCTEH paliMOHaAIbHBIX, UPPALIMOHATIBHBIX, IIOKA3aTEIbHbBIX U JIOTapU()MUUECKUX YPaBHEHHH.

VYpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C IIaPAMETPAMH.

ITpuMeHeHMe ypaBHEHH, CUCTEM U HEPAaBEHCTB K PELICHUI0 MaTeMAaTHYEeCKUX 33/1a4 M 33/1a4 U3 PA3IUUHBIX 00J1acTeil HayKH U pealbHOW KU3HH, UHTEp-
IpeTanys MOJIy4eHHBIX PE3YyJIbTATOB.

DyHKUMH U TPapuKU

I'paduk xkomnozunuu ¢pyHkuuii. ['eomerpuueckre oOpa3bl ypaBHEHUH U HEPABEHCTB HAa KOOPAWHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaUKH.

I'padnueckue MeToabl peleHusl ypaBHEHUI U HepaBeHCTB. [ paduyeckue MeToAbl pelIeHus 3a7a4 ¢ mapaMeTpaMH.

Hcnonb3oBanue rpadukoB (GyHKIMHA 175 UCCIEIOBaHMS MPOLIECCOB M 3aBUCHUMOCTEH, KOTOpbhIe BO3HUKAIOT MPH PELICHUH 3a]ad U3 JPYTruxX y4eOHBIX
MPEIMETOB U PEATbHOM )KU3HH.

Havana maTeMaTH4ecKOro aHajmu3a

[IpumeHeHne MpoU3BOIHOM K UCCIIEOBAHUIO (PYHKIMI HA MOHOTOHHOCTb U 3KCTpeMyMbl. HaxoxieHue HanOobIero 1 HauMeHbIero 3HaueHuil Herpe-
PBIBHOM (DYHKIIMM Ha OTpE3KE.

[IpuMeHeHne MPOM3BOIHOMN ISl HAXOXKACHUS HAWIydlIero peuieHus B MPUKIAJHBIX 3aadax, JUlsl ONPEeTIeHUs] CKOPOCTH M YCKOPEHMs Ipouecca, 3a-
JTaHHOTO (POPMYIIOH MK TPaPUKOM.

[TepBoobOpazHas, 0CHOBHOE CBOMCTBO 1epBooOpa3HbIX. [lepBooOpa3Hble anemeHTapHbIX GyHKIUH. [IpaBuia HaxoxkAeHHs TEPBOOOPA3HBIX.

WuTterpan. ['eomerpuueckuil cMpica nHTErpaia. Beruucienue onpeaenéHHoro uurterpaia rno gopmyie Hototrona-JIeitOnuma.
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[IpumeneHnue nHTErpana aJjig HaX0XACHUS IJIOMAAeH MIOCKUX GUryp U 00bEMOB reOMETPUUECKHX TeJl.

[Tpumepst pemenuit nuddepeHImanbHbIX ypaBHeHNH. MaTeMaTnieckoe MOICTUPOBAHUE PEATBHBIX MPOIECCOB C MOMOIIBI0 AU(dEepeHIINATBHBIX ypaB-
HEHMUIA.

Tena Bpamenus

[TonsTust: nMIUHAPUYECKas MOBEPXHOCTb, KOHUYECKasl MOBEPXHOCTh, cepruyeckas MOBEpXHOCTh, 0Opasyrolue nmoBepxHocTeil. Tena BpaleHus: 1u-
TUHAP, KOHYC, yCeUEHHBIN KOHYC, cepa, map. BzanMuoe pacnonoxkeHnue chepsl U MIOCKOCTH, KacaTellbHas MII0CKOCTh K cepe. M3o0pakeHne Ten BpalieHus
Ha TuiocKkocTH. Pa3BépTka nununapa u konyca. CuMmMmeTpus cepsl 1 mapa.

O0BéM. OcHOBHBIE CBOMCTBAa 00BEMOB Tel. Teopema 00 00bEME PSIMOYTOILHOTO MapaieNienuneaa u cieacTBus u3 He€. O0bEM MpsSMOil U HaKJIOHHOM
MPU3MBI, HWIMH]PA, TUPaMUIbl U KOHyca. OOBEM 11apa U apoBOTr0 CETMEHTA.

KoMOuHammu Ten BpaleHuss 1 MHOTOTpaHHUKOB. [Ipu3ma, BIiMicaHHAs B IWJIMHIP, OMUCaHHAs OKoJio muuHApa. [lepeceuenue cdepsl 1 mapa ¢ miocKo-
ctbio. Kacanue mapa u cdepsl miockoctoio. [ToHsATHE MHOTOTpaHHUKA, OTIUCAHHOTO OKOJIO cdepbl, cepbl, BIUCAHHON B MHOTOI'PAaHHUK WJIM TEJIO BPAIICHHUS.

[Tnomane MOBEpPXHOCTH LWJIMHJIPA, KOHYCa, Tuiomanb chepsl u e€ gacteir. [lomodue B mpocrpancTtBe. OTHOMIEHHE 00BEMOB, TUIOIIAICH TOBEPXHOCTEH
nono6ubIx uryp. IIpeobpazoBanue mogodus, romoTeTs. Pemenue 3a1au Ha MIOCKOCTH € UCOJIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceyeHnii MHOrOrpaHHUKOB M TEJ BPAIICHUS: CEUEHUs IIHHAPA (MapajuieIbHO U MEPIICHIUKYJIISIPHO OCH), CEUCHUs KOHYyca (apajljiebHbIe
OCHOBAHUIO M MPOXOJIAIINE Yepe3 BEPIIUHY), CEUCHHS 1Iapa, METOAbI IOCTPOSHUS CEYCHHIt: METOJI CIIEA0B, METO/ BHYTPEHHETO MPOSKTUPOBAHU S, METO/I T1e-
peHOca CeKyIIEN MIIOCKOCTH.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bexkropsl B nmpocTpanctse. Onepanuy HajJ BeKTopaMu. BekTopHOoe yMHOKEHHE BEKTOpOB. CBOWMCTBA BEKTOPHOTO YMHOXKeHUsA. [IpsimoyronbHast cuctema
KoopauHaT B npoctpancTBe. KoopauHare! BekTopa. Paznoxenue Bektopa no 6a3ucy. KoopamHaTHO-BEKTOPHBIN METO/I MIPH PEIICHUH T€OMETPUUYECKUX 3a/1ay.

JIBM:KeHHS B IPOCTPAHCTBE

JIBmxenust mpoctpancTBa. Otobpaxkenus. [[BuxeHus u paBeHcTBo ¢uryp. OO1iue cBoicTBa ABMKESHHM. BUIbl ABMKEHUH: TapauieIbHbINA IepeHoc, 11eH-
TpajbHasi CHMMETPHUSI, 3e€pKaJIbHAsi CAMMETPHSI, ITOBOPOT BOKPYT mpsimoit. [IpeoOpazoBanus monoous. [psimas u chepa Ditnepa.



2. INIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpakaIaHCKOro BOCIIUTAHMS:

c(OPMHPOBAHHOCTh TPAXKAAHCKON MO3UIIUN 00YYArOIIErocsi Kak akTHBHOT'O U OTBETCTBEHHOT'O 4WJIEHA POCCHICKOTO OOIIECTBa, MPEICTaBIeHHEe O MaTe-
MaTHUYECKHX OCHOBaX (yHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SIBJICHUM, IPOLIEAYP TPakIaHCKOro o0IecTBa (BIOOPHI, OIPOCH U IPYroe), yMEHHE B3auMO-
JICMCTBOBATH C COLMATBHBIMU MHCTHTYTAMH B COOTBETCTBUU C MX (DYHKIIUSMU ¥ HA3HAUYCHUEM;

2) NATPHOTHYECKOTO BOCIIUTAHUS

c(OPMUPOBAHHOCTh POCCUICKON TPaKIAHCKOW MICHTUYHOCTH, YBOXEHUS K MPOIUIOMY M HACTOSIIEMY POCCHHCKON MaTeMaTHKH, IICHHOCTHOE OTHO-
HIEHUE K JOCTHXKEHUSM POCCUMCKUX MATEMATUKOB U POCCUKMCKOM MaTeMaTH4eCKOM LIKOJIbI, UCTIOIb30BAHUE 3TUX JOCTUKEHHUN B IPYTUX HAYKaX, TEXHOJIOTHUSX,
cdepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHHE JTyXOBHBIX LIEHHOCTEH pPOCCUICKOro Hapoa, chOPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, ITUYECKOT0 MOBEIECHHUS, CBSI3aHHOTO C IPAKTU-
YeCKUM MPUMEHEHUEM JIOCTIKEHUH HAYKH U JeSTeNIbHOCThIO YYEHOT0, OCO3HAHUE JINYHOTO BKJIAa B IOCTPOSCHUE YCTOMYUBOTO OyAyIIero;

4) 3¢TeTH4eCKOro BOCIIMTAHMSA:

ACTETHYECKOE OTHOILIEHUE K MUPY, BKIIOYas 3CTETUKY MaTeMAaTUYECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/lay, PEeIlIeHUH, pacCyKIeHUH, BOCIPHUUMYH-
BOCTh K MAaTEMaTHYECKUM aCMEKTaM Pa3JIMUYHbIX BHJIOB UCKYCCTBA;

5) pu3HUecKOro BOCIIMTAHHUS:

c(OpPMHPOBAHHOCTh YMEHHUS IPUMEHSATh MaTEeMAaTUYECKHE 3HAHUS B HHTEPECAX 37J0POBOTO M 0€301macHOro oopas3a )KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K
CBOEMY 370POBbBIO (3I0pOBOE MUTAaHKE, COATAHCUPOBAHHBINA PEXUM 3aHITUNA U OTHbIXA, pEryisipHas (pu3ndeckas akTHBHOCTH), (PU3HMUECKOE COBEPIIIEHCTBOBA-
HUE TIPH 3aHATUSIX CTIOPTUBHO-03/I0POBUTEIILHON JEATETHHOCTHIO;

6) TPyA0BOr0 BOCIIMTAHUSI:

TOTOBHOCTb K TPYAY, OCO3HAHHE LIEHHOCTU TPYAOII00USI, MHTEPEC K Pa3IMYHbIM cepaM NpodecCHOHAIBHON NesATeIbHOCTH, CBA3aHHBIM C MaTeMaTH-
KOU U e€ MpUTIOKEHUSIMH, YMEHHUE COBEpIIaTh OCO3HAHHBIA BbIOOp Oyayiel mpodeccuu U pearu3oBbIBaTh COOCTBEHHBIC KHU3HEHHBIC IJIaHbI, TOTOBHOCTh U
CHOCOOHOCTH K MaTeMaTHUYECKOMY 00pa30BaHUIO M cCaMO00pa30BaHUIO Ha MPOTSKEHUH BCEH JKM3HU, TOTOBHOCTh K aKTUBHOMY YYacTHUIO B PELLIEHUU MpPaKTHUe-
CKHX 3aJl1ay MaTeMaTU4YEeCKON HallpaBI€HHOCTH;

7) IKOJIOTHYECKOT0 BOCITUTAHUS

c(hOPMHUPOBAHHOCTH YKOJIIOTUUYECKOHN KYIbTYpPbl, TOHUMaHUE BIUSHUS COIMATbHO-?KOHOMUYECKHUX MPOIIECCOB HA COCTOSHUE MPUPOAHON U COIHAIBLHOM
Cpelbl, OCO3HAaHKE TTI00aTIBbHOrO XapaKTepa 3KOJOTHYECKUX Mpo0sieM, OpUEHTAlMsI Ha TPUMEHEHNE MaTeMaTUYeCKUX 3HAHUM JUIsl pelieHus 3a/1a4 B 00JacTH
OKpY’KaloIllel cpefibl, IIaHUPOBAHKUE MOCTYNKOB U OI[EHKHU UX BO3MOXHBIX MOCIIEICTBUM JIJISl OKPYKAIOIIEH CPEbL;

8) HeHHOCTH HAYYHOT0 MO3HAHMS

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH, TOHUMaHHE MaTeMaTH-
YECKON HayKH Kak c(ephl YETOBEUECKOW NEeATeTbHOCTH, ITAOB €€ Pa3BUTHS UM 3HAYUMOCTH JJI Pa3BUTHS ITUBUIIU3AINH, OBIAJCHUE S3BIKOM MAaTEMAaTHUKH H



MaTeMaTHYeCKON KyJIbTYpOH Kak CpeJCTBOM MO3HAHMSI MUPA, TOTOBHOCTH OCYIIECTBISATH MPOCKTHYIO U UCCIIEN0BATENbCKYIO I€ATEIbHOCTh UHIMBUAYAIBHO U
B IpYIIIIE.

METANPEIMETHBIE PE3YJIbTATHBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eilCTBUS

ba3soBble Jlornyeckue a1eicTBUA:

BBISIBJISITH U XapaKTE€PU30BaTh CYLIECTBEHHbIE TPU3HAKA MaTEMaTHUYECKUX O0OBEKTOB, MOHITHI, OTHOLICHUI MEXly TOHATUAMH, (DOPMYIHPOBATH OTIpE-
JIeNIeHUs] IOHSITUH, YCTaHABJIMBATH CYIIECTBEHHBIH MPU3HAK KiIacCU(UKAIIMKA, OCHOBAHUS Il 000OIICHUS ¥ CPaBHEHUS, KPUTEPHUH ITPOBOIUMOTO aHAIIN3a;

BOCIPUHUMATh, POPMYIUPOBATH U MPEe0OPa30BBIBATH CYKJIECHUS: YTBEPAUTEIbHBIC U OTPUIIATENbHBIC, AMHUYHBIC, YACTHBIEC U OOIIIHE, YCIOBHBIE;

BBISIBJISITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOpEYHsI B (paKTaX, JAHHBIX, HAOMIOJCHUSX U YTBEPKACHUSX, TPEJIaraTh KpuTe-
pHUU JUIsl BBISIBJICHUS] 3aKOHOMEPHOCTEHN U POTUBOPEUUI;

JieNaTh BBIBOJIBI C HCTIOJIb30BAaHUEM 3aKOHOB JIOTUKH, ICIYKTUBHBIX U MHAYKTHBHBIX YMO3aKIIIOUCHHM, YMO3aKIFOUSHHH 0 aHAJIOTHH;

MPOBOJMUTH CAMOCTOSATEIBHO J0KA3aTelbCTBA MAaTEMaTHUYECKUX YTBEP)KIEHUH (IpsiMble U OT MPOTHBHOIO), BHICTPAWBATh apryMEHTAIINIO, IPUBOIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHHS Y BBIBOIBI;

BbIOMpaTh crioco0 pelieHus: yueOHoH 3a/1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIlICHUs, BEIOUpaTh HauOoee MOAXOISIIMIA ¢ YIETOM CaMOCTOSITEb-
HO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciegoBare/ibCKue 1eHCTBUS:

UCIIOJIb30BaTh BOMPOCH KaK MCCIIEAOBATEIILCKUN MHCTPYMEHT MO3HAHUS, POPMYIUPOBATH BOMPOCH], GUKCUPYIOIINE TPOTHBOPEYHE, TPOOIIeMy, yCTa-
HABJIMBAaTh HCKOMOE U JJaHHOE, (HOPMUPOBATH TUIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3HIINI0, MHEHUE;

MPOBOJMTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIICIOBAHKUE 110 YCTAaHOBICHUIO OCOOEHHOCTEH MAaTEMaTHYECKOro OOBEKTa, SBICHUS,
Mpolecca, BhISIBICHUIO 3aBUCUMOCTEH MeX1y 00BEKTaMU, SIBICHUSAMHU, TTPOIIECCAMU;

CaMOCTOSITENIbHO (hOPMYIUPOBATH 0OOOIIIEHUSI ¥ BBIBOJIBI IO pe3yJIbTaTaM MPOBEAEHHOTO HAOIIOICHUSI, UCCIIEIOBAHMS, OIIEHUBATh JOCTOBEPHOCThH I10-
JTy4YeHHBIX Pe3yIbTaTOB, BBIBOJOB U 0000IIEHU;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIBUTATH MIPEANOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ nnopmanmeii:

BBISIBIIATDH IeDUIMTHI HH(DOPMAIUH, JTAaHHBIX, HEOOXOIUMBIX JIJISi OTBETA HAa BOMPOC M JJIs PEIICHUS 3a1a4H;

BbIOMpaTh MHPOPMAIIMIO M3 UCTOYHUKOB PA3IHUYHBIX TUIIOB, aHAIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATh WH(OPMALIUIO PA3IHUYHBIX BH-
0B ¥ OpM TIPEJICTaBICHUS,

CTPYKTYypUPOBaTh HH(OPMAILINIO, IPEJICTABIATH €€ B Pa3IMUHBIX (hopMax, UILTIOCTPUPOBATH TpadUIecKH;

OIICHUBATh HAJEKHOCTh HHPOPMAIIMH IO CAMOCTOSTEILHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe [1eiicTBUS

Oo0menue:

BOCTIIPUHUMATH U (DOPMYJIUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSMHU U LETSAMU OOIICHHUSI, ICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3PESHHS
B YCTHBIX U TUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS 10 X0y PEIICHUS 3aa91, KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTaT;



B X0/i¢ 00CYKJI€HHS 33/1aBaTh BOMPOCHI MO CYLIECTBY 00CYyK/1aeMOi TeMBbI, MPOOIEeMBbI, periaeMoi 3a7auu, BbICKAa3bIBaTh UAEH, HalleIEHHbIE Ha MTOMCK
pEIICHHs, COMIOCTABIISATh CBOM CYXKJCHHS C CYKICHHUSIMH IPYTHX YYACTHUKOB TUAIOTA, OOHAPYKHUBATh Pa3jIMdue M CXOJCTBO MO3UINI, B KOPPEKTHOU dopme
(dbopMyHUpoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

MPEJICTABIISITh PE3yJIbTAThI PEIICHUS 3a/1a4M, YKCIIEPUMEHTA, UCCIEA0BaHMUs, MPOCKTa, CAMOCTOSTEIILHO BRIOMPATh (JOPMAT BBICTYIUICHHS C YUETOM 3a-
Jla4d mpe3eHTalul U 0COOCHHOCTEH ayAUTOPUU.

CotpyannuecTBo:

MOHUMATh U UCIOJb30BaTh MPEUMYILECTBa KOMaHAHON M MHIUBUIYaJIbHON pabOTHI MPU pElIeHUH y4eOHBIX 3aJay; MPUHUMATh 1[eIb COBMECTHOU Jes-
TEIHHOCTH, TNIAHUPOBATh OPTAHHU3AIMI0 COBMECTHOM pabOThI, paclpeeNaTh BUIbI paboT, TOTOBApPUBATHCS, 00CYKIIATh MPOIECC U PE3yJIbTaT pabOThI; 0000-
1aTh MHEHUS HECKOJIbKUX JIIOJICH;

y4acTBOBATh B IPYNIOBBIX opMax padboThI (00CykaeHUsI, 0OMEH MHEHUH, «MO3TOBBIE IITYPMBD) U HHBIC); BBIIIOJHATH CBOIO YacTh pa0OThI M KOOPIUHHU-
poOBaTh CBOM ACHCTBHS C IPYTUMH WICHAMU KOMAaH/[Ibl, OLICHUBATh Ka4eCTBO CBOETO BKJI/a B OOIIMU MPOAYKT MO KPUTEPHSIM, CHOPMYIUPOBAHHBIM YYaCTHH-
KaMU B3aUMOJICHCTBHS.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

COCTaBIIATH IIJIaH, AJITOPUTM PEIICHUs 33/1a4H, BEIOUPATh CIOCO0 pelIeHHs ¢ YIETOM UMEIOLINXCA PeCypCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeH-
TUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHHIA ¢ Y4ETOM HOBOW MH(DOPMALIHH.

CaMOKOHTPOJIb, SJMOLIMOHAIbHBIN HHTEJLICKT:

BJIQJICTh HABBIKAMU ITO3HABATEIHHON PEIICKCUHN KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHI M MBICIUTEILHBIX IIPOIIECCOB, UX PE3YJIHTATOB, BIAICTh CIIO-
co0aMH caMOIPOBEPKU, CAMOKOHTPOJIS MpoIlecca U pe3ysibTaTa pelieHuss MaTeMaTUYeCKOl 3a1auu;

NPEBUIETh TPYIHOCTH, KOTOPHIC MOTYT BO3HHKHYThH IIPH PEIICHUH 3a7a4d, BHOCUTh KOPPEKTUBEI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIILCTB,
JAHHBIX, HAWJCHHBIX OMNOOK, BHISBICHHBIX TPYIHOCTEIH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBSICHITh TPUUMUHBI JOCTHKCHHS WM HEJOCTIKCHUS PE3yIbTaTOB JICATEIHbHOCTH, HAXOIUTh
OIMOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHas1 1eSITEJILHOCTD:

MOHMMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHAMBUAYAIbHON paboThl MpU pelIeHUH YYeOHBIX 3a7ad, MPUHUMATh 11eIb COBMECTHOM Jesi-
TENBHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU pabOTHI, paclpeessiTh BUIbI paboT, TIOTOBAPUBATHCS, O0CYKIAaTh MPOIECC M Pe3yNbTaT paboThl, 0000-
1aTh MHEHUS HECKOJIbKHX JIFOJICH;

y4acTBOBATh B I'PYIIOBLIX (hopMax paboThl (00CYyk1eHUs,, 0OMEH MHEHUMN, «MO3TOBBIE IITYPMbI» U UHBIE), BHIIOIHATH CBOIO YaCTh pabOThl M KOOPIH-
HUPOBATh CBOM JCUCTBUA C JPYTMMH YWIEHAMH KOMaHJbl, OIEHUBATh KQUeCTBO CBOETO BKJIAJa B OOIIMI MPOIYKT MO KPUTEPHSIM, CHOPMYIUPOBAHHBIM y4acT-
HUKAMH B3aHMOJICHCTBHSL.

NPEIMETHBIE PE3YJIBTATHI

K xoHIily 00yueHus: 00y4aronuiics moay4duT CiaeayIolie MPeAMETHbBIE PE3yIbTaThl 10 OTACIBHBIM TeMaM padoueil mporpaMMbl y4eOHOTO Kypca:
Aunreopa:

Yuciaa 1 BLIYMCTIEHUS:



CBOOOJHO ONEpUPOBATh MOHATHAMM: HATYypalIbHOE U 1I€JI0€ YUCIIO0, MHOXKECTBA HATyPaJIbHbBIX U LIEJBIX YUCEI, UCIOIb30BATh MPU3HAKHU JEIUMOCTH Lie-
aeix uncen, HOJl u HOK HatypanpHBIX uncen Uil pelieHus 3a1a4, IpUMEHITh anroputM EBkinia;

CBOOOJIHO ONIEPUPOBATH MOHATHEM OCTaTKa 110 MOAYJIO, 3alIUChIBATh HaTYpaJIbHbIE YNCIIA B PA3JIMYHBIX TO3ULMOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOJTHO ONIEPUPOBATH MOHATUAMHU: KOMIUIEKCHOE YHCIIO0 U MHOKECTBO KOMIUIEKCHBIX YHCEI, TPEACTABIATh KOMIIJICKCHBIC YUCIIa B aIreOpandeckoi u
TPUTOHOMETPHUUECKON (hOpMe, BBINOJIHATE apU(PMETHYECKHUE ONIEPALIUU C HUMH U N300pakaTh HA KOOPJMHATHON INIOCKOCTH.

YpaBHeHusI U HePaBEeHCTBA:

CBOOOJHO OIIEpUPOBATh MOHATHIMU: UPPALMOHAJIbHbIE, 10Ka3aTeIbHbIC U JOrapu(pMUUECKIE HEPABEHCTBA, HAXOIUTh UX PEILEHHs C IIOMOLIbIO PABHO-
CUJIBHBIX IIEPEXOOB;

OCYILECTBIIATh OTOOP KOPHEH MpH peIIeHUH TPUTOHOMETPUUYECKOIO YPaBHEHHUS;

CBOOOJHO ONEPUPOBATH MOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHATh HEOOX0AUMBIE (POPMYIIBI Ul PEIICHUS! OCHOBHBIX THIIOB TPUTOHO-
METPUUYECKUX HEPABEHCTB;

CBOOOJTHO OTIEPUPOBATH MOHATUSMHU: CHCTEMa M COBOKYIMHOCTh YPaBHEHUH M HEPABEHCTB, PABHOCUJIBHBIE CHCTEMBI M CHCTEMBI-CIIEJICTBHS, HAXOIUTh
pELLEHHs CUCTEMbI U COBOKYITHOCTEN pallMOHAIBHBIX, HPPALIMOHANIBHBIX, TOKA3aTeIbHBIX U JIOTapU(PMUIECKUX YPABHEHUI U HEPABEHCTB;

pemaTh panroHalbHbIE, HPPAMOHANBHBIE, TIOKa3aTeNbHbIC, JIOTapu(PMUIECKIEe U TPUTOHOMETPUIECKHE YPAaBHEHUSI M HEPABEHCTBA, COJIEPIKAIIUE MO-
IyJIY U ITapaMeTphl;

IPUMEHSTH rpapuuecKkrue METObI Ui PEILICHUs] yPaBHEHUIN U HEPABEHCTB, a TAK)KE 3a/1a4 ¢ IapaMeTpaMy;

MOJIENIUPOBAaTh pealbHble CUTyalluH Ha SI3bIKE aJIreOpbl, COCTABIIATh BBIPAXKEHUS, YpaBHEHHsI, HEPABEHCTBA U MUX CUCTEMbI IO YCJIOBUIO 3a/1a4M, UCClie-
JI0BaTh MIOCTPOCHHBIE MOJIEITU C UCTIOIH30BAHMEM allliapaTa aareOpbl, HHTEPIPETUPOBATH MOITYUYCHHBIA PE3yIbTaT.

DOyHKIUH U rpapuku:

CTPOUTH TPaPUKH KOMIO3HINU (PYHKIUH C TOMOIIBIO JIEMEHTAPHOTO UCCIICOBAHUS M CBOMCTB KOMITO3UINH JBYX (PYHKIIHUIA;

CTPOUTB TeoMeTpHueckre 00pa3bl ypaBHEHHUH M HEPABEHCTB HAa KOOPIMHATHOM MJI0CKOCTH;

CBOOOJHO ONEpPUPOBATH MOHATUAMU: IPAYUKU TPUTOHOMETPUUECKHUX (QYHKIUI;

OPUMEHATH QYHKIMU U1 MOJEITUPOBAHUS U UCCIEJOBAHUS PEAbHBIX MPOLIECCOB.

Hayana mareMaTH4ecKoro aHajamsa:

UCIIOJIb30BaTh MPOU3BOHYIO IS UCCIIEOBaHUS (PYHKIMU HA MOHOTOHHOCTb U 3KCTPEMYMBI;

HaXOJUTh HauOoJbIIIee U HAaMEHbIlIee 3HAaUCHHS (PYHKIIMU HEMPEPHIBHON Ha OTPE3KE;

MCIIOJIb30BAaTh NPOU3BOHYIO JUIsl HAXOXK/IEHUSI HAWTYYIIEro peUIeH!s B IPUKIIAJHbBIX, B TOM YHCJIE COLMAIbHO-3KOHOMHYECKHX, 3a/1a4ax, I ONpene-
JICHUS] CKOPOCTH U YCKOPEHMSI TPolLIecca, 3aJaHHOT0 (opMyJIoil uiin rpaduKoMm;

CBOOOJIHO ONEpUPOBATh MOHATUSMH: EPBOOOPaA3Hasi, ONpeeNEHHBIA HHTETPajl, HAX0IUTh NEPBOOOPA3HbIE JIEMEHTAPHBIX (DYHKIMHA M BBIYUCISATH UH-
terpai no popmyne Herorona-Jleitonuna;

HaXOJUTh IJIOUIA]IU MIIOCKUX (PUTYP U 00BEMBI TEJ C IOMOIIBIO HHTETpaa;

UMETh MPECTABIEHUE O MaTEMaTUYECKOM MOJIEIIMPOBAHUH Ha IIpUMepe cocTaBieHus TuddepeHanbHbIX ypaBHEHU;

pelaTh NpUKIJIAAHbIE 33]]a4H, B TOM YHCJIe COLMATbHO-DPKOHOMUYECKOT0 M (PU3MYECKOT0 XapaKkTepa, CpeACTBAMU MaTeMaTHYECKOT0 aHaN3a.

I'eomeTpus:

CBOOOJTHO OTIEPUPOBATH MOHATHIMMU, CBI3aHHBIMH C LIMJIMHAPHUECKON, KOHUUYECKON U chepruecKoil MOBEPXHOCTAMH, OOBSACHITH CIOCOOBI MOTYyUYCHHUS;
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OTIepUPOBATH MOHATUSMHU, CBS3aHHBIMH C TE€JIaMH BpAIICHUS: IUIMHAPOM, KOHYCOM, cpepoil u mapom;

pacrno3HaBaTh Teja BpalleHus (UIMHAP, KOHYC, cepa u map) U OOBSICHITH CIIOCOOBI MTOJIYICHUS TEJT BPAIICHHUS,

KJIaCCU(UIIMPOBATH B3aUMHOE PACMOI0kKeHUE cephl U MIOCKOCTH;

BBIUMCIISTh BETUYHHBI 3JIEMCHTOB MHOTOTPAHHHUKOB U TEJl BpalleHUs, 00BEMBI U IUIOIMIAIN TOBEPXHOCTEH MHOTOTPAHHHUKOB U TEJ BPAIICHHUSI, TEOMET-
PUYECKHX TeJl C IpUMEHEeHUuEeM (opMyIL;

CBOOOJHO OTEPUPOBATH MOHATHIMHU, CBSI3aHHBIMH ¢ KOMOWHAIMSIMH TeJl BPAIEHUsT 1 MHOTOTPAHHUKOB: MHOTOTPAHHHK, BIMICAHHBIN B cepy U OIu-
caHHbBIN 0koJI0 chepsl, chepa, BucaHHasi B MHOTOTPAHHUK UJTU TEJIO BPAIICHHUS;

BBIUHCIISTH COOTHOIICHHS MEX/Ty TUIOIIAIIMU TTIOBEPXHOCTEH 1 00bEMaMu TTOIOOHBIX TET,

n300paxarbh M3ydaeMmble (PUTyphl, BBINONHSITH (BBIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (UTYpP: BHUI CBEpXY, COOKY, CHHU3Y,
CTPOUTH CEUCHHUS TEJ BPALICHHUS;

U3BIIEKATh, HHTEPIIPETUPOBATh U MPEOOPa3OBLIBATh HHPOPMAIIMIO O MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPeICTaBICHHYIO Ha yepTexax U
PUCYHKaX;

CBOOOHO ONEPUPOBATH OHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJTHSATH ONEPAIMH HAJl BEKTOPaMHU;

3a/1aBaTh IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBON CUCTEME KOOpPIUHAT;

penaTh reOMETPUIECKHE 3a1a4l Ha BEIYUCIICHUE YIJIOB MEXAY MPSMBIMH M TUIOCKOCTSIMH, BBIYMCICHHE PACCTOSHUN OT TOYKHU JI0 TUIOCKOCTH, B IIEIIOM,
Ha TPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/1a TIPU PEIICHUY;

CBOOOHO ONEPUPOBATH OHATHUSMH, CBI3aHHBIMY C JIBUKCHHEM B IPOCTPAHCTBE, 3HATH CBOIMCTBA JIBHYKCHUH;

BBITNOJHATH M300pakKeHHUsT MHOTOIPAaHHUKOB U TEJl BpPAIICHUS MPU MapajUiebHOM MepeHoce, EHTPaIbHOW CUMMETPHH, 3epKabHOM CUMMETPHH, MPU
MMOBOPOTE BOKPYT MPSIMOH, mpeoOpa3zoBaHus MOA00MS;

CTPOUTH CEUEHUSI MHOTOTPAaHHUKOB U TeIl BPAIICHUS: CEUSHUS IIMIIMHpa (MapauieIbHO U MEPIEHAUKYIISIPHO OCH), CeUeHHUsl KOoHyca (MapaienbHble OC-
HOBAHUIO M MPOXOJISIINE Yepe3 BEPIINHY ), CCUCHUS 1I1apa;

UCIIONIb30BaTh METOIbI TOCTPOCHHUS CEUCHUI: METO/I CIIEIOB, METOJI BHYTPEHHETr0 MPOEKTUPOBAHNUS, METO]] IIEPEHOCA CEKYIIEH MIOCKOCTH;

JTIOKA3bIBaTh T€OMETPUICCKHIE YTBEPIKICHHUS;

MPUMEHSTh reoMeTpudeckie (HakThl A PEIICHUs CTePEOMETPHUECKHX 3a/1ad, MPEANoIaraloiuX HECKOIbKO MIaroB PEIIeHus, eCIH YCIOBHS IPUMEHe-
HUS 33/1aHbI B SBHOW U HEABHOU popme;

peliaTh 3a7Ja41 Ha I0Ka3aTeIbCTBO MaTEMAaTHYECKIX OTHOIICHUN U HAXOXKJIEHUE T€OMETPUIECKIX BEIHUNH;

MPUMEHSTH TPOTrPAMMHEBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC CHCTEMBI TIPH PEIICHUN CTEPEOMETPUICCKIX 33]1aY;

MPUMEHSTH MOyYeHHbIE 3HAHUS Ha TMPAKTHUKE: CPAaBHUBATh, aHATM3UPOBATh U OIEHUBATh PEAbHBIC CUTYAIlMH, TPUMEHSTh U3YYCHHBIE MOHSATHS, TEO-
pPEMBI, CBOMCTBA B MPOIIECCe MOMCKA PEIICHUS MAaTEMAaTHISCKU C(HOPMYITHPOBAHHOM TPOOJIEMBI, MOICITUPOBATH PEATbHBIC CUTYAIlUN Ha S3bIKE TEOMETPHH, HC-
CIIeIOBAaTh MOCTPOEHHBIE MOJAEIH C MUCIOJIb30BAHUEM T'€OMETPUUECKUX MOHATUN U TEOpeM, ammapara anreOphl, perarh MpakTUYECKUe 3a/1aud, CBS3aHHBIE C
HaX0XJICHUEM T€OMETPUICCKUX BEITUIHH;

UMETH MPEJICTaBICHUsI 00 OCHOBHBIX ITalax pa3BUTHs T€OMETPUH KaK COCTABHOM YacTH (yHIaMEHTA Pa3BUTHS TEXHOIOTHIA.



3. TemaTnueckoe IJIAHHPOBAHME C VKA3aHHEM KOJHMYECTBA aKAJEMHYECKHX YACOB, OTBOAMMBIX HA OCBOEHHE KAKI0H TeMbl Y4e0HOI0

HnpeaMeTa, 1 BO3MOKHOCTD MCIIOJIb30BaHUSA 110 ITOM TeMe JJIEKTPOHHBIX (III/IQ[)OBLIX) OﬁpaSOBaTeJILHbIX PeCypcoB

Ne HaumeHoBaHue pa3/iejioB M TEM NPOTPAMMBI KoJsnyecTBO 4acoB
JJIeKTPOHHbIE
w/m Bcero Kontpoaknsie | Iposepotnbie (uudposbie) o0paszoBaTebHbIE pecypchl
padoThbI padoThI
1 HccnenoBanue GYHKIUI C TOMOIIBIO IPOU3BOTHOM 22 2 https://resh.edu.ru/subject/lesson/6111/start/200545/
2 [TepBo0Opa3Has u HHTErpaj 12 1 https://resh.edu.ru/subject/lesson/3923/start/200607/
3 I'padviku TPUrOHOMETPHUYCCKHUX (PYHKIIHIA. 14 1 https://resh.edu.ru/subject/lesson/4920/start/200702/
TpuroHoMeTpuuecKre HEPaBEHCTBA
4 WppannoHaibHbIe, TOKa3aTeIbHBIC H 24 2 https://resh.edu.ru/subject/lesson/5570/start/200795/
norapuMuUecKre HEpaBEHCTBA
5 KoMmmiekcHpIe yucia 10 1 https://resh.edu.ru/subject/lesson/3943/start/200825/
6 HarypaJyibHble 1 1ieTIble Yrcia 10 1 https://resh.edu.ru/subject/lesson/6112/start/200949/
7 CucTeMbl pallMOHAILHBIX, UPPAIIMOHATIBHBIX 12 1 https://resh.edu.ru/subject/lesson/4923/start/200980/
NI0Ka3aTeJbHBIX M JIOTapu(MHUSCKUX YPAaBHCHUI
8 3anauu ¢ mapaMeTpaMu 16 1 https://resh.edu.ru/subject/lesson/3976/start/201104/
9 IToBTOpenue, 0600IIeHNE, CHCTEMATH3AIMS 3HAHUI 16 2 https://resh.edu.ru/subject/lesson/6114/start/201073/
OBHIEE KOJIMYECTBO YACOB 136 10 0

110 ITPOTPAMME
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Ne HaumenoBanue pa3aesioB U TEM NMPpOorpaMmabl KoanuecTBO 4acoB
DJIEeKTPOHHbIE

n/n Bcero Kourpoaupie | Iposepoumnie (uu¢poBbie) o0pa3oBaTebHbIE PeCypChl

padoThI padoThI
1 BekTophl B IPOCTPaHCTBE 8 1 https://resh.edu.ru/subject/lesson/4758/start/21648/
2 AHAJINTHYECKAs TE€OMETPHS 14 1 https://resh.edu.ru/subject/lesson/5724/start/21892/
3 O0BbEM MHOTOTpaHHHUKA 10 1 https://resh.edu.ru/subject/lesson/4904/start/280336/
4 Tena BpareHus 15 1 https://resh.edu.ru/subject/lesson/6300/start/22490/
5 [Tnoua i MOBepXHOCTH U 00BEMBI KPYTIIBIX TEIl 11 1 https://resh.edu.ru/subject/lesson/4911/start/23300/
6 JIBroKeHUs 5 https://resh.edu.ru/subject/lesson/5724/start/21892/
7 [ToBTOpenue, 0000IICHHE M CUCTEMAaTH3AIMs] 3HAHUI S
OBHIEE KOJIMYECTBO YACOB 68 5 0

I10 ITPOTPAMME
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