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I[lnannpyemMble pe3ybTaThl OCBOCHHUSI YUeOHOI0 MPeIMeTa «<MaTeMaTHKA)
Ha YPOBEHb CpeHero o0mero oopa3oBanusi

1. JInuHoCTHBIE.

JIMYHOCTHBIE Pe3yJbTAThI B c(pepe OTHOLIEHUH o0yyaromuxcs K cede, K CBoeMy 3/10POBbI0, K MO3HAHUIO ce0si:

— OpHueHTauus OOyJaromMXCsl Ha JOCTHKCHHWE JMYHOTO CYACThS, pPEATM3AlMI0 TMO3WTHBHBIX JKU3HEHHBIX TIEPCIEKTUB, WHUIIMATUBHOCTD,
KpeaTUBHOCTb, TOTOBHOCTh ¥ CIIOCOOHOCTH K IMYHOCTHOMY CAMOOTIPEIENIEHUI0, CTIOCOOHOCTh CTaBUTh LIETH U CTPOUTH )KU3HEHHBIE TIIAHBI,

— TOTOBHOCTH M CIIOCOOHOCTH 0OeCTeYnTh ce0e M CBOMM OJM3KHUM JOCTOMHYIO JKU3HB B IPOLECCE CAMOCTOSTEILHOW, TBOPUYECKOW M OTBETCTBEHHOMN
NEeSATEIbHOCTH;

— TOTOBHOCTh W CIIOCOOHOCTH OOYyYaromMXCsi K OTCTAaMBaHHWIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOTO MHEHHS, TOTOBHOCTH M CHOCOOHOCTH
BbIPa0aTHIBATh COOCTBEHHYIO MO3UIIUIO 10 OTHOIICHHIO K OOLIECTBEHHO-TIOJUTHUECKUM COOBITUSM MPOIIJIOTO M HACTOSIIEr0 Ha OCHOBE OCO3HAHUS U
OCMBICJIEHUS UCTOPHUH, TYXOBHBIX [IEHHOCTEW U IOCTUKEHUM HaIllEl CTPaHBbI;

— MPUHATHE W pealu3alus IEHHOCTEH 3J0poBOro M 0Oe3omacHOro oOpasza KH3HU, OepexHOoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K
COOCTBEHHOMY (PM3MUECKOMY M MCHUXOJIOTUIECKOMY 3/I0POBBIO;

JInuHoCTHBIE pe3yabTaThl B cepe OTHOLIEHUIT 00y4aloIUXCs K 3aKOHY, FOCY1apCTBY U K IPaKIAHCKOMY 0011IeCTBY:

— TpaXXJIaHCTBEHHOCTh, IPaXIaHCKasl MMO3UIMsI AKTUBHOI'O M OTBETCTBEHHOT'O WJEHa POCCHHCKOT0 OOIIECTBA, OCO3HAIOIIETO CBOU KOHCTUTYIIMOHHBIE
npaBa M OOSA3aHHOCTH, YBaXKAIOIIEr0 3aKOH M IPABONOPAJOK, OCO3HAHHO INMPHUHUMAIOILErO TPAJUIMOHHBIE HAI[MOHAJIbHBIE M OOIIEYEIOBEYECKHE
IYMaHHCTHYECKHE U IEMOKpaTHYECKHE LIEHHOCTH, TOTOBOT'O K YYaCTHIO B OOLIIECTBEHHON KU3HH;

— TpPU3HAaHUE HEOTUYXKAAEMOCTH OCHOBHBIX IIPAaB M CBOOO] YeJIOBEKa, KOTOPbIE MPUHAJIEKAT KaXKAOMY OT POXKACHUS, TOTOBHOCTD K OCYILIECTBICHHUIO
COOCTBEHHBIX TpaB M cBOOOA 0e3 HapylIeHHs IpaB M CBOOOJ JIPYIHX JIMI, TOTOBHOCTb OTCTaMBaTh COOCTBEHHbIE IpaBa U CBOOOJBI YEJIOBEKA U
rpaX/JaHWHA COTJIACHO OOIIENPU3HAHHBIM MPUHIMIAM M HOpPMaM MEXAyHapoAHOro mpaBa M B cooTBercTBUM ¢ KoHctutymueit Poccuiickoit
®enepanuu, MpaBoBas U MOJIUTUYECKAs TPAMOTHOCTb;

— MHTEPHOPHU3ALMS [IEHHOCTEW TEMOKPATUH U COLUAIBHON COIMAAPHOCTH, TOTOBHOCTh K JOTOBOPHOMY PETYJIMPOBAHUIO OTHOLIEHUH B TPYIIE WIH
COLIMAJIBHOW OpPTraHHU3aluu;

— TOTOBHOCTH OOYYAIOMIMXCS K KOHCTPYKTUBHOMY YYacCTHIO B IPUHATUH PEIICHUH, 3aTparuBarouX UX MpaBa U HHTEPECH, B TOM YHUCIIE B Pa3IHYHBIX
(bopmax 0OIIECTBEHHOIN caMOOPraHU3alluU, CAMOYIIPABJIEHNUs, OOILIECTBEHHO 3HAYUMON 1€ TEIIbHOCTH;

— TpPHUBEP)KEHHOCTh HJESIM HWHTEPHALMOHAIM3MA, IPYKOBI, pPaBEHCTBA, B3aHMMOIIOMOIIM HApOJOB; BOCHHTAHUE YBAXHUTEIHHOIO OTHOIICHHUSA K
HAIMOHAJILHOMY JIOCTOMHCTBY JIFOJIEH, UX YYBCTBaM, PEIUTHO3HBIM YOCKIECHUSIM;



JInuHOCTHBIE Pe3yabTAThl B cepe OTHOLIEHHI 00y4aI0IHMXCSl ¢ OKPY-KAKIIUMH JIIOIbMU:

— HpPaBCTBEHHOE CO3HAHWE M TIIOBEJCHHUE HA OCHOBE YCBOCHHS OOIIEYEIOBEYECCKUX IICHHOCTEH, TOJICPAHTHOTO CO3HAHHMS W TIOBEICHHS B
MOJIUKYJIBTYPHOM MHpPE, TOTOBHOCTH U CIIOCOOHOCTH BECTH JHMAJIOT C APYTUMU JIOABMU, JOCTUTATh B HEM B3aMMOIIOHUMAHMSI, HAXOJAUTh OOIINE IeTN
U COTPYIHUYATH JIJISl UX IOCTHIKCHUS;

— TMPUHATHE TYMAaHUCTUYECKUX IEHHOCTEH, OCO3HAHHOE, YBAXKUTEIBHOE M JOOPOXKEIaTeIhbHOE OTHOIICHHWE K APYroMy YeJIOBEKY, €ro MHEHHIO,
MHUPOBO33PEHUIO;

— CIIOCOOHOCTH K COTNEPEKUBAHUIO U (POPMHUPOBAHUE TTO3UTUBHOTO OTHOIICHHS K JIFOJSIM, B TOM YHCIIC K JIUIIAM C OTPaHUYCHHBIMH BO3MOXHOCTSIMU
3I0POBbSI ¥ MHBAJIHJIaM; OCPEKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHUE K (PM3MYECKOMY U TICHXOJOTHUECKOMY 3JI0POBBIO JIPYTHX JIFOJICH,
YMEHHE OKa3bIBaTh MIEPBYIO IOMOIIIb;

— (opMupoBaHKE BBIPAKECHHOW B MOBEICHUH HPABCTBECHHOH MO3UIIMH, B TOM YHCIIEC CIIOCOOHOCTH K CO3HATEIBHOMY BBIOOPY 100pa, HPAaBCTBEHHOTO
CO3HaHWS ¥ TIOBEJICHUS HA OCHOBE YCBOCHHSI OOIICUEIIOBEYCCKUX IICHHOCTEH M HPABCTBCHHBIX YYBCTB (YECTH, J0JTa, CIIPABEITUBOCTH, MUJIOCEPIHS U
IpyXemoous);

— pa3BUTHE KOMIICTCHIIMH COTPYIHUYECTBA CO CBEPCTHUKAMH, IETHMH MIIAJIIETO BO3PAcTa, B3POCIBIMH B 00pa30BaTEIbHON, OOMICCTBEHHO
MOJIE3HOMU, YUeOHO-HCCIIeI0BATEIbCKOM, IIPOCKTHOW U IPYTHX BUIAX JICSITCIBHOCTH.

JInyHOCTHBIE pe3yabTaThl B cepe OTHOLICHUI 00y4al0IHMXC K OKPYKaIOLEeMy MHUPY, )KMBOI IIPUPO/E, Xy10KeCTBEHHOM KYJIbType:

— MHpPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH, 3HAYMMOCTH HAyKH, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY
TBOPYECTBY, BJaJCHHE JOCTOBEPHOH MHpOpManmed O NepedoBbIX JOCTHKEHHUAX U OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW HayKw,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 yCTPOMCTBE MUpa U OOIIECTBA;

— TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHUIO, B TOM YHCJIE €CaMOOOpa30BaHHIO, HAa MPOTSDKEHUHM BCEHM JKM3HU; CO3HATEIbHOE OTHOLICHHE K
HENpepbIBHOMY 00Pa30BaHUIO KaK YCIOBUIO YCIEHNIHON NMPO(EeCCHOHAIBHON U OOIECTBEHHOM JESTEIbHOCTH;

— DKOJIOTMYECKasi KyJbTypa, OepexHOe OTHOIIEHUS K POIAHOM 3emie, MPUpPOAHbIM OorarcTBaMm Poccuu M mMupa; MOHMMaHHE BIMSHHUS COLMAIbHO-
SKOHOMHUYECKHX IIPOLIECCOB HA COCTOSIHUE MPUPOJAHON U COLUAIIBHON Cpeibl, OTBETCTBEHHOCTD 34 COCTOSIHUE IPUPOIAHBIX PECYPCOB; YMEHUS U HABBIKH
pasyMHOro TNPUPOAONOIB30BAHUSA, HETEPIIUMOE OTHOIIEHHE K JACHCTBHSAM, NPUHOCAIIMM BpeA HKOJOTMM; HPUOOpPETEeHHE OIbITa 3KOJIOro-
HaHpaBHeHHOﬁ JCATCIIBHOCTHU,

— 3CTETHUYECKOEe OTHOIIEHHUSI K MUPY, TOTOBHOCTh K 3CTETUYECKOMY O0YyCTPOMCTBY COOCTBEHHOTO OBITA.

JIn4HOCTHBIE pe3yJIbTaThl B c(pepe oTHOLIEHHS 00yUYarOLIUXCS K TPYAY, B cdepe cOHATBHO-IKOHOMUYECKHX OTHOLICHUI:

— OCO3HaHHBIN BBIOODP OymyIiel mpodeccuu Kak MyTh U CIIOco0 peaan3aluy COOCTBEHHBIX JKU3HEHHBIX TUIAHOB;

— TOTOBHOCTh OOYYaromMXcsi K TPYAOBOH MpodeCcCHOHATBLHOW NEATENIbHOCTH KaK K BO3MOXKHOCTH YYacTHs B PEIICHHUU JHYHBIX, OOIIECTBEHHBIX,
rOCYJapCTBEHHBIX, OOIEHAIIMOHATIBHBIX MTPOOIIEM;



— MOTPeOHOCTh TPYAUTHCS, YBAXKEHHE K TPYAY U JIOAIM TPYyAd, TPYAOBBIM JOCTHKEHHSM, IOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE
OTHOILICHHE K Pa3HbIM BHJAM TPYIOBOU JEATEIBHOCTH;
— TOTOBHOCTbH K CaMOOOCITY’)KMBaHUIO, BKJIIOUasi O0y4YEHHE U BHITIOJIHEHUE IOMAITHUX 00s3aHHOCTEH.

2. MeTanpeamMeTHblIe:
PeryiasiTuBHbIe
BbInycKHUK HAYYHTCS:
— CaMOCTOSITEIbHO OMPEAeIATh LENH, 3a]aBaTh MapaMeTPhbl U KPUTEPHH, IO KOTOPBIM MOXHO OMPEENUTh, YTO 1IeTb JOCTUTHYTA;
— OILICHUBATh BO3MOYKHBIE TIOCJIEJCTBUS JTOCTUKEHUS MMOCTABJICHHOM €)M B JCSITEIBHOCTH, COOCTBEHHOM >KM3HU W KU3HHU OKPYKAIOIIUX JIIOACH,
OCHOBBIBASICh HAa COOOPKECHHAX 3TUKU U MOPAJIH;
— CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/1a4M B 00Pa30BaTEIHHON ACATEILHOCTH U KU3HECHHBIX CUTYAIIHSIX;
— OLIEHUBATh PECYPCHI, B TOM YHUCJIE BpeMs U JIpyrHe HeMaTepHalbHbIe PECYPChl, HEOOXOAMMBIE AJIsi JOCTH)KEHUS ITOCTABICHHOM 11ETIH;
— BBIOMPATH MYTh JOCTHKCHHUS IIEJTH, INIAHUPOBAThH PEIICHHE ITOCTABJICHHBIX 33/1a4, OIITUMHU3UPYSI MaTepUAIbHBIC H HEMaTEepHAIbHBIC 3aTPAThI;
— OpraHu30BbIBaTh 3(PPEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX ISl TOCTHKEHUS TTOCTABICHHOM IIEJIH;
— COIIOCTaBJISATH MOJTYUYEHHBIN pe3yNbTaT AEATEILHOCTH C MIOCTABIEHHOMN 3apaHee IeIbIO.

Ilo3HaBaTe/IbHbIE
BbinycKHUK HAY4YHTCS:

— HCKaTh U HaXOJUTh 00O0OIIEHHbIE CIIOCOOBI pEIeHUs 3a/1a4, B TOM YHCIIE, OCYLIECTBIISATh Pa3BEPHYThIH NHPOPMAIIMOHHBIN ITOMCK U CTaBUTh Ha
€ro OCHOBE HOBBIE (yueOHBIEC U TTO3HABATENbHBIC) 33/1a4H;

— KPUTHYECKM OLEHUBAaTh WU HMHTEPIPETHpOBaTh HH(GOPMALMIO C pa3HbIX MO3MIMHA,  paclo3HaBaTb M (PUKCHUPOBATh MPOTUBOpEUUs B
MH(OPMAIIMOHHBIX UCTOUHUKAX;

— WCIOJIb30BaTh PA3JMYHBIE MOJIETbHO-CXEMAaTHUYECKUE CPEJCTBA [IJIi TIPEACTABIICHUS] CYIIECTBEHHBIX CBSI3€M M OTHOIICHHWM, a TakKke
MIPOTUBOPEYUH, BBISBICHHBIX B HHPOPMAIIMOHHBIX HCTOYHUKAX;

— HaxXOOUTh M MPUBOJUTh KPUTHYECKHME apTryMEHThl B OTHOIIEHWUU JACHCTBUM M CYXICHHM JPYyroro; CHOKOMHO M Pa3syMHO OTHOCHUTBCA K
KPUTHYECKUM 3aMEeUaHUsIM B OTHOIIIEHUH COOCTBEHHOTO CYXKJICHHUS, PACCMaTPUBATh X KaK PECYpC COOCTBEHHOTO Pa3BUTHS;

— BBIXOJUThH 32 PaMKH y4eOHOTO TpEeAMETa M OCYHIECTBIATH IEJCHANPABICHHBIM MOUCK BO3MOXKHOCTEH IS IIHPOKOTO TMEpPeHOca CPEICTB U
CIIOCOOOB JCHCTBUS;

— BBICTpPaUBaTh MHAMBHUIYaJIbHYIO 00pa30BaTENbHYIO TPAaE€KTOPUIO, YYUTHIBAs OTPAHUYEHHUS CO CTOPOHBI JIPYIMX YYaCTHUKOB U PECYPCHBIE
OTpaHUYECHHUS;

— MCHATH U YHGP)KI/IBaTI) pa3HHe IIO3UIIUU B HOSH&B&TGJ’IBHOﬁ NCATCIIBHOCTH.




KoMMyHHKATHBHbIE
BbINyCKHUK HAYYUTCS:

— OCYIIECTBIIATH JCIOBYI0 KOMMYHHKAITMIO KaK CO CBEPCTHHKAMH, TaK M CO B3POCIBIMU (KaK BHYTPU 00pa30BATEILHOW OPraHU3AINH, TaK U 32 €€
npeneiaaMu), MOA0MpaTh MApTHEPOB AJIA ACTOBOM KOMMYHHMKAIIMM HMCXOJl U3 COOOpaXCHHH pe3yJlbTaTUBHOCTH B3aUMOJCHCTBHS, a HE JMYHBIX
CHUMIIATHIL;

— MpPU OCYUIECTBIIEHUU TPYNIOBOW pabOThl OBITH KaK PYKOBOJUTENIEM, TaK M WICHOM KOMaHIbl B Pa3HBIX POJSX (TeHEpaTop HeH, KPUTHK,
WCIIOJTHUTEIIb, BBICTYNAIOIIUN, SKCIIEPT U T.1.);

— KOOPIMHHUPOBATH U BBHIMOJHITH PAOOTY B YCIOBUSX PEANbHOT0, BUPTYAIIbHOTO M KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHUS;

— Ppa3BepHYTO, JIOTUYHO U TOUYHO U3JIaraTh CBOIO TOUKY 3PEHHSI C UCTIOJIB30BAHUEM a/ICKBATHBIX (YCTHBIX U TUCHMEHHBIX) SI3bIKOBBIX CPEJICTB;

— pacrno3HaBaTh KOH(DIUKTOTEHHBIE CUTYAIlMH U MPEJOTBpAIIaTh KOHGIUKTHI 10 UX aKTUBHOW (ha3bl, BEICTpAUBaTh JEIOBYIO U 00Pa30BaTEIbHYIO
KOMMYHUKAIUIO, U30eras TUYHOCTHBIX OLIEHOYHBIX CY>KICHUH.

3. [IpeaMeTHbIE pe3yJIbTATHI OCBOEHHUSI YUeOHOT0 NpeIMeTa «<MaTeMaTHKa (Yriay0JeHHbIii YPOBeHb)

10 knacc
HaszBanue Y4eHuk HAYYHTCHA Y4eHHK OJIyYUT BO3MOKHOCTh HAYYHThHCH
pasaeJa
DJ1eMeHThI — CB000JHO OTIEpUPOBATH MOHIATHAMU: KOHEUHOE MHOXKECTBO, DJIEMEHT —  Hocmuoicenue pezyromamos pazoena ll,
TeOpUH MHOYECTBA, IOJAMHOXKECTBO, IIepeceueHre, 00beJUHEHNE U Pa3HOCTh — onepuposamu NOHAMUEM ONpeoeneHus,
MHO3KECTB U MHOKECTB, YUCJIOBbIE MHOKECTBA HA KOOPIMHATHOM MPSAMOM, OTPE3OK, OCHOBHBIMU BUOAMU ONpedeleHUl, OCHOBHbIMU
MaTeMaTH4eCKOoi MHTEPBAJI, IOJTYUHTEPBAJI, IPOMEKYTOK C BEIKOJIOTOH TOYKOH, suoamu meopem,
JIOTUKH rpaduyeckoe npeacTaBIeHue MHOKECTB Ha KOOPAUHATHON TUIOCKOCTH; —  NOHUMAMb CYMb KOCECHHO20
— 3a/1aBaThb MHOKECTBA IIEPEYUCIICHUEM U XaPAKTEPUCTUUECKUM CBOMCTBOM; dokazamenbcmaea,
— OIEepUpOBaTh MOHATUSAMU: YTBEPKAECHUE, OTPUIIAHUE YTBEPKACHMUS, — onepuposams NOHAMUAMU CUEMHO20 U
WCTHUHHBIE U JIOXKHBIE YTBEPKICHUS, IPUYUHA, CIIEICTBUE, YACTHBIN HeCuemno20 MHOMICECmed;
Cltydail OOILETO yTBEPKAECHHS, KOHTPIPUMED; —  NpUMeHAmMb Memoo Mamemamuieckou
— IPOBEPATH IIPUHAIIECKHOCT DJIEMEHTAa MHOXECTBY; UHOYKYUU Ol NPOBEOEHUSL PACCYHCOCHULL U
— HaxOJMTb NepeceyeHre U 00bEMHEHUE MHOKECTB, B TOM YHCIIE 00KaA3amMenbCme U npu peueHuy 3a0ay.
MIPEACTABICHHBIX Tpa)uecKy Ha YUCITOBOM MPSIMON 1 HAa KOOPJIMHATHON | B no6CceOHe8HOU HCUZHU U NPU U3YHEHUU OPYeUX
IIJIOCKOCTH; npeomemos:




IIPOBOJIUTH JJOKa3aTeJIbHbIE PACCYKICHUS 1J11 000CHOBAHUS UCTUHHOCTH
YTBEPKICHUM.

B nosceounesnoii orcusnu u npu usyyeHuu opyux npeomemos:

HCII0JIH30BaTh YMCJIOBBIC MHOKECTBA HA KOOPIMHATHOMN IIPSIMOM M Ha
KOOpI[PIHaTHOI;'I TIJIOCKOCTH AJid OINMMUCAaHUA PCaJIbHBIX ITPOUCCCOB U
SIBJICHHI;

MIPOBOANTH TOKA3aTEIbHbBIE PACCYKIACHHS B CUTYAIIHsIX TOBCEIHEBHOM
JKM3HH, IIPU PCIICHNHU 3a4a4 U3 APYTUX NPEAMCTOB

UCRONL308AMb MEOPEMUKO-MHONCECTNBEHHBLL
A3BIK U A36IK TOUKU 0151 ONUCAHUSL PeAbHbIX
npoyeccos u seieHull, NPu peuenul 3a0ay
Opyeux yueOHviX npeomemos

Yucaan
BbIPa:KeHHsI

CB00OHO ONIEpUPOBATH MOHATHIMH: HATYpaIbHOE YHCIIO, MHOKECTBO
HATYpaJbHbBIX YUCEJN, LIEJOE YNUCIIO, MHOKECTBO LIEJIBIX YUCET,
O0OBIKHOBEHHAs JAPOOb, IECATUYHAS APOOb, CMEIIAHHOE YHUCIIO,
palMOHAIIBHOE YHCIIO, MHOYKECTBO PAllMOHAIBHBIX YHCEIL,
HUppalMOHATIBHOE YHCIIO, KOPEHb CTENEHU N, IEUCTBUTEIIBHOE YHCIIO,
MHOKECTBO JICCTBUTENBHBIX YHCEN, FEOMETPUUYECKAsE HHTEPIPETALUS
HaTypaJIbHbIX, LIEJIbIX, PALIMOHAIbHBIX, IEHUCTBUTEIbHBIX YNCET;
MMOHUMATh U OOBSCHATH PA3HUILY MEKIY MO3UITMOHHON M HETIO3UITMOHHOM
CHCTEMaMU 3al1CH YHCETT,

MEePEBOANTH YHUCIIA U3 OJHOM CUCTEMBI 3aIMUCH (CUCTEMbI CUHCIICHHUS) B
APYTYIO;

JIOKA3bIBaTh U UCIIOJIB30BAaTh IIPU3HAKH JIEIMMOCTH CYMMBI U
MPOU3BEICHUS TIPU BBITIOJIHEHUY BBIYMCICHUI U PEIICHUY 3a/1a4;
BBITIOJIHATH OKPYTJICHUE PALIMOHAIBHBIX U UPPALMOHAIBHBIX YHCEII C
3aJIJaHHOM TOYHOCTBIO;

CpaBHMBAThH JICHCTBUTEILHBIC YUCIIA PA3HBIMU CIIOCOOAMH;
YIOPSI0YMBATH YUCIIA, 3alIMCAHHBIC B BUJIE OOBIKHOBEHHOU U JIECATUIHOMN
npobu, Yrcia, 3aUCaHHbIE C UCIIOJIb30BAaHUEM apH(PMETHUECKOTO
KBaJPaTHOTO KOPHS, KOPHEH CTeTIeHU OOJIbIIe 2;

Haxoauth HOJI u HOK pa3ubiMu cioco6amMu 1 UCIOJIB30BaTh UX MPHU
pELIEeHNH 3a/1ay4;

BBITIONTHSATH BBIYUCIICHUS U TIPE0Opa30BaHus BEIPAXKESHHH, COIePIKALIIX
JIEWCTBUTENbHBIC YMCIIA, B TOM YUCIIE KOPHU HAaTypaJIbHBIX CTETICHEH;

Locmuoicenue pezyromamos pazoena
C80000HO ONEPUPOBAMb YUCTOBLIMU
MHOJCECMBAMU NPU PeUleHUU 3a0ay,
NOHUMAMb NPUYUHBL U OCHOBHbLE UOeU
PACUUPEeHUs YUCTIOBbIX MHOMCECS,

61a0emb OCHOBHLIMU NOHAMUAMU MeopUl
oenumocmu npu peuieHuy CmaHoapmublx
3a0au

CB80000HO BLINOJIHAMb MONCOECMBEHHBLE
npeoopazosanuss MpuUeoOHOMempU4ecKux,
Jlo2apughmuyeckux, CmeneHHuIx GblpadCceHull;
enadems opmynot bunoma Heromona,
NPUMEHAMb NPU peuleHuU 3a0ad meopemy o
nunetinom npeocmasnenuu HOJ/I;
npumMeHams npu peutenuu 3a0ad Kumaiickyro
meopemy 06 ocmamrax;

npuMeHamb npu peurenuu 3aoaq Manyro
meopemy Pepma,

YMembs 8bINOHAMb 3ANUCL YUCTA 8
NO3UYUOHHOU CUCMeMe CUUCTIeHUsL;
NPUMEHAMb NPU peuleHuU 3a0a4 meopemuro-
YuCcn08vle PYHKYUU: YUCIO U CYMMA
Odequmerne, yHkyuro diiepa;




BBITIOJTHATH CTaHJIAPTHBIE TOXK/IECTBEHHBIE TPE0Opa3oBaHus
TPUTOHOMETPHUYECKUX, TOTApU(PMHUECKUX, CTETIEHHBIX, HPPAIIMOHATBHBIX
BBIPAYKCHHUIA.

B nogceonegnotl sHcuznu 1 npu uzyueHuu Opyux npeomemos:

BBITOJIHATE M OOBSCHITH CPaBHEHHE PE3YIbTATOB BHIYUCICHUH PU
peLIeHNH TPAKTUYECKUX 3a/1a4, B TOM YUCJIE IPUOINKEHHBIX
BBIUMCIICHUH, UCTIONB3Ys Pa3HbIe CIOCOOBI CPABHEHUH;

3alUCBIBaTh, CPABHUBATD, OKPYIJISTh YACIOBBIE JTAHHBIC PEAIBHBIX
BEJIMYUH C UCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUS;

COCTABJIATh M OLICHUBATh Pa3HBIMU CIIOCOOAMU YHUCIIOBbIE BEIPAXKEHUS PU
pelIeHNH IPAKTUYECKHX 3a/1a4 U 331a4 U3 IPYTUX YYeOHbIX IPEIMETOB

NPUMEHSAMb NPU PEUeHUU 3a0ay YyenHvle
opodu;

NPUMEHAMb NPU PeeHUU 3a0ay MHO20UeHbl
¢ OelCmeUmenbHbIMU U YeablMU

K03 puyuenmamu,

671a0emb NOHAMUAMU NPUBOOUMDbLU U
HenpugoOUMbLI MHO2OUIEH U NPUMEHSIMb UX
npu pewienuy 3a0a4,

npumenamv npu pewieruu 3a0ay OCHOBHYI0
meopemy aneeopul;

YpaBHeHus u
HepaBeHCTBAa

CB000/1HO OnIepupOBaTh NOHATUSIMH: YpaBHEHHE, HEPABEHCTBO,
PABHOCUJIBHBIE YPaBHEHHUSI U HEPABEHCTBA, YPAaBHEHHUE, SIBIIAIOLICECS
CJIEACTBUEM JIPYroro ypaBHEHHUsI, ypaBHEHUS, PABHOCWIBHBIE HA
MHO>KECTBE, PaBHOCWJIbHBIE Ppe00pa30oBaHus ypaBHEHMUI;

penaTth pa3Hble BUAbl YPABHEHUN U HEPABEHCTB U UX CHUCTEM, B TOM YHCIIE
HEKOTOpble ypaBHeHHUs 3-i U 4-ii cTeneHei, poOHO-pallnOHaIbHbIE U
HMPPALMOHAIIBHBIE;

OBJIaJIETh OCHOBHBIMHU THIIAMHM [10Ka3aTEIbHBIX, JOTapU(PMHUUECKUX,
UPPAaLMOHAIIBHBIX, CTEIIEHHBIX YPaBHEHUI M HEPABEHCTB U CTaHAAPTHBIMU
METOJaMH UX PEUICHUI U NPUMEHATh UX IIPU PELICHHUH 3aa4;

IIPUMEHATH TeopeMy be3y K peleHnIo ypaBHEHU;

IIPUMEHATH TeopeMy BueTa 1iis peleHnss HEKOTOPhIX YPABHEHUHN CTENIEHU
BBIIIIE BTOPO;

BJIAJIETh METOJAMHU PELICHUS] YPABHEHU!, HEPABEHCTB U UX CUCTEM, YMETh
BBIOMPATh METOJI PELIeHUs] U 0OOCHOBBIBATH CBOW BHIOOD;

HCIIOJIB30BaTh METO MHTEPBAJIOB Ul PELIEHUs HEPABEHCTB, B TOM YHUCIIE
JIpOOHO-pallMOHANIBHBIX U BKJIIOYAIOMIUX B ce0s HppalliOHAIbHbIE
BBIPAKECHUS;

BJIAZIETh PA3HBIMU METOJAMHU J10KA3aTEJILCTBA HEPABEHCTB;

pelaTh ypaBHEHUs B LIENbIX YUCIIAX;

Locmuoicenue pezyromamos pazoena
Cc80000HO onpeodesimb Mun u 8bloUpamo
Memoo peulenusi NOKa3amenbHblX U
Jlo2apughmuyeckux ypasHeHuil u HepaseHcms,
UPPAYUOHATILHBIX YPAGHEHUU U HEPABEHCMS,
MPULOHOMEMPUYECKUX YPAGHEHUT U
Hepagencma, ux cucmem,

€80000HO pewiams cucmembl TUHEUHbIX
VpaeHeHul,

uMemyb npedcmasieHue 0 HepageHCcmaax
MeHCOY CPEOHUMU CIMENEeHHbIMU.




M300pakaTh MHOXKECTBA Ha IUIOCKOCTH, 3a/1aBa€Mbl€ YPaBHEHUSIMU,
HEPaBEHCTBAMH U X CUCTEMaMHU;

CBOOO/IHO UCTIOIB30BaTh TOXKICCTBEHHBIC TPEOOPA30BAHUS IIPU PEIICHUH
YpPaBHEHUH U CUCTEM ypaBHEHHI

B nogceonesnotl sHcuznu 1 npu uzyueHuu Opyeux npeomemos:

COCTaBJISITh M peLIaTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IIPU
pElIeHnH 3aa4 JPYTUX YIEOHBIX MPEIMETOB;

BBITIOJTHSATH OLIEHKY MPaBIONO 00 Pe3yIbTaTOB, HOTYy4YaeMbIX MpU
pElICHUY Pa3IMYHBIX YPaBHEHH, HEPABEHCTB U UX CUCTEM IPU PEIICHUU
3a/1a4 APYyrux y4eOHbBIX MPEIMETOB;

COCTaBJISITh YPABHEHHE, HEPABEHCTBO WJIU UX CUCTEMY, OIHCHIBAIOIINE
pEeAIbHYIO CUTYAIUIO WM MPUKIIAJAHYIO 33]1a4y, UHTEPIPETUPOBATh
MOJTyYEHHBIC PE3yJIbTaThI;

MCIIOJIH30BATh MIPOTPaAaMMHBIE CPEICTBA MIPU PEIICHUN OTACIIbHBIX
KJIACCOB YPaBHEHHI U HEPABEHCTB

DOyHKIUUHA

Brnanets moHATHAMU: 3aBUCUMOCTb BEIMYUH, (QYHKIMS, apTYMEHT U
3Ha4YeHHe PYHKIUH, 00JIaCTh ONPEIEIIEHUS] © MHOYKECTBO 3HAUCHHH
¢byHK1MH, rpaduk 3aBUCUMOCTH, rpaduK GYyHKINUHU, HYIU QYHKLUH,
MIPOMEKYTKH 3HAKOMIOCTOSTHCTBA, BO3pACTAaHHE HA YHCIOBOM IPOMEXKYTKE,
yOBIBaHUE HA YMCIOBOM NPOMEXKYTKE, HauOOJIblIIee U HAUMEHbILIee
3Ha4YeHHEe PYHKIMU HA YUCIOBOM MTPOMEKYTKE, IEpUOInIecKast (yHKIIHS,
NEepUoJl, YeTHAs U HeUeTHas! QYHKLUHU; YMEThb IPUMEHSATh 3TH MOHITUS
MIPH PELICHUH 3a71ay;

BJIQJICTh MMOHITHEM CTENeHHAsT (YHKIIHS; CTPOUTH €€ TpaduK U yMETh
MPUMEHSTH CBOICTBA CTETIEHHON (YHKIIMU MPH PEIICHUH 3a]1ay;

BJIJIETh MOHATUSAMU TOKa3aTeNIbHas (PYHKIUS, SKCIIOHEHTA; CTPOUTh UX
rpadMKy ¥ YMETh IPUMEHSTh CBOMCTBA MIOKA3aTEIbHOW (DYHKIIMH TIPU
pelLIeHNH 3a/1a4;

BJIAJIETh MOHATHEM JlorapupmMudeckas GyHKIHUS; CTPOUTH ee TpaduK 1
yYMETh PUMEHSTh CBOWCTBA JIorapu(pMU4ecKoil pyHKIUH TP pelIeHUH
3amad;

—  Jlocmuoicenue pe3ynomamog pazoena 11,

e1adems NOHAMUEM ACUMAMOMbL U YMEMb €20
NPUMEHAMb NPU peuleHuU 3a0a4;




BJIQ/IETh MOHATUSIMH TPUTOHOMETpHUYECKHUE (DYHKIIUU; CTPOUTH UX
rpadUKu U yMETh IPUMEHSTH CBOWCTBA TPUTOHOMETPUUICCKUX (PYHKIIUN
IIpH pELICHUH 33]1aY;

MIPUMEHSITH [IPU PELICHUHU 33]1a4 CBONCTBA (PYHKIIHI: YeTHOCTb,
MEPUOIUYHOCTh, OTPAHUYCHHOCTb;

BIIQ/ICTh MOHATHSIMH YUCIIOBAs TIOCTIEIOBATEIBHOCTD, apu(METHIECKasl U
reoMeTpUUecKas mporpeccus;

MIPUMEHSITH [IPU PEIICHUU 33]1a4 CBOMCTBA U MPU3HAKHU apu(METHIECKON 1
reOMETPUYECKON MPOrpeCcCuid.

B noeceomnesnotl scusnu u npu uzyyeruu Opyeux yueOHvlx npeomMemos:

OTIPEIeNIATH IO TpayKaM U MCIIOJIB30BaTh IS PEUICHUS IPUKIIAIHBIX
3aJja4 CBOMCTBA peaibHbIX MPOLIECCOB M 3aBUCUMOCTEH (HauOobIIne U
HAaMMEHBIINE 3HAYCHUS, TPOMEXKYTKH BO3pacTaHUs M yObIBaHUS (YHKIINH,
IIPOMEKYTKH 3HaKOIIOCTOSIHCTBA, aCUMIITOTHI, TOUKU Iiepernda, nepuosi u
T..);

MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON
CUTYaLIUH;

OIIpeJIeNIATh MO TpaduKaM MPOCTEHIINE XapaKTePUCTUKH MEPUOANIECKUX
IIPOLIECCOB B OMOJIOTUH, IKOHOMUKE, MY3bIKE, PaIUOCBS3H U JP.
(aMIuMTY 1A, IEPUOA U T.I1.)

JJIeMEeHThI
MaTEeMAaTHYEeCKO
ro aHAJIN3a

Bnagers  monsTHeM ~ OeckOHEYHO  yObIBaroImass  TreoMeTpHuYecKas
MIPOTPECCHUS U YMETh MPUMEHSTH €TI0 P PEIICHUH 3a/1a4;

MIPUMEHSATD JIJIS1 PEIICHUS 3374 TEOPUIO TIPEIEIIOB;

BIAETh TMOHATUIMH OECKOHEYHO OOJIbIINE W OECKOHEUHO Mallble
YUCJIOBBIE TIOCIICIOBATEILHOCTH M YMETh CpPaBHUBATh OECKOHEUYHO
OoJIbIINE U OECKOHEUYHO MaJble IOCIEI0BATEILHOCTH,

Locmuoicenue pezynomamos pazoena I1;

CrarucTuka u
Teopus
BEpPOSITHOCTEIA,
JIOTHMKA U
KOMOMHATOPUKA

OnepupoBaTh OCHOBHBIMH OIHCATEIBHBIMU XapAKTEPUCTUKAMU
YHCIIOBOTO Habopa, MOHSATHEM I'eHepabHasi COBOKYITHOCTh U BBIOOPKOH U3
HeEe;

OIIEPUPOBATH MOHATHIMHU: YaCTOTA U BEPOSTHOCTH COOBITHSA, CyMMa U
MIPOU3BEICHNE BEPOATHOCTEN, BEIUMCIISATH BEPOSITHOCTU COOBITUI Ha

Locmuoicenue pezyromamos pazoena
uMemsb npedcmagienie 0 YeHMpaibHoll
npeoenvbHol meopeme;

uMemb npedcmasieHue 0 6bl60POUHOM
K03 puyuenme Koppenrayuu u IuHeuHou




OCHOBE I10JICYETA YUCIIa UCXO0B;
BJIa/IETh OCHOBHBIMU MOHATUSAMU KOMOMHATOPUKU U YMETh UX NIPUMEHSATH
IIPY PELICHNN 33]1a4;

UMETb IIPEJCTaBICHUE 00 OCHOBAaX TEOPUH BEPOATHOCTEH;

UMETH IPEJCTABJICHNE O JUCKPETHBIX U HENPEPBIBHBIX CIyYaiHBIX
BEJIMYMHAX U PACIpPEENICHUAX, O HE3aBUCUMOCTH CIIy4allHbIX BEJIUYNH;
MMETh IPEJCTABIEHNE O MATEMAaTHUECKOM OKUIAHUU U JUCTIEPCUU
CIIy4aiiHBIX BEJIUYMH;

MMETh IPEJCTABIEHNE O COBMECTHBIX PACIPEICIICHUAX CIIyUyalHbIX
BEJIMYNH;

MOHUMATh CYTh 3aKOHA OOJIBIINX YKCETI U BBIOOPOYHOI'O METO/A
U3MEPEHUS BEPOSITHOCTEN;

VMETH IIPEJCTaBICHUE O HOPMAIBHOM PaCIpeNeICHUN U IIpUMepax
HOPMAaJIbHO PACIIPEAEICHHBIX CIIy4alHbIX BEJIUYUH;

UMETh IPEJCTABIECHNE O KOPPEISALUH CIIy4YalHbIX BEJIMYHUH.

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

BBIYHUCIISITH WJIM OIEHUBATh BEPOSTHOCTU COOBITHI B peaIbHON KU3HU;
BBIOMPATh METOJIbI MOJXOISIIETO MPEACTABICHUS U 00paOOTKH TaHHBIX

pezpeccuu;

—  umMemv npedcmasgieHue 0 Cmamucmuideckux
2UNnome3ax u nposepke CMamucmuyecKoll
2Unomeswvl, 0 CMamucmuKe Kpumepus u ee
VPOBHE 3HAYUMOCTU,

—  uMemb npedCmagieHue 0 Cé53U IMNUPULECKUX
U meopemuyeckux pacnpeoenenui;

—  81a0emb NOHAMUAMU KOHEUHble U CUemHble
MHOIICECMBA U YMEMb UX NPUMEHSMb NPU
peuieHuu 3a0a4,

—  yMemb NPUMEHAMb MEMOO MAMeMAmu4ecKol
UHOYKYUU,

—  yMemb npumeHamsv npuryun /upuxie npu
peutenuu 3a0a4

TexcToBBIC
3aga49u

Pemiate pa3Hble 3a1a4 MOBBILIEHHON TPYAHOCTH;

aHAIIM3UPOBATh YCIOBUE 33]]a41, BEIOUPATh ONTUMAIbHBIN METO/
pelieHus 3a/1auu, pacCMaTpUBasi pa3JIMuYHbIE METO/IBI;

CTPOUTH MOACIIb PECIICHUA 3aa4u, IPOBOJAUTL JOKA3aTCIIbHBIC
paccyxJIeHUsI PU PEIICHUH 3aa4H;

pemiats 3agaun, Tpedyrolue nepedopa BapuaHToOB, IPOBEPKHU YCIOBUHA,
BBIOOpA OMITUMATBLHOTO PE3yJIbTaTa;

AHAJIIM3UPOBATh U UHTCPIIPETUPOBATH IMOJTYYCHHBIC PCIICHUA B KOHTEKCTE
yCIIOBUS 3a7]aui, BEIOUPATh PEIlieHus], He MPOTUBOPEUAINe KOHTEKCTY;
MEePEBOUTH TPU PEUICHUH 3a1a4l HHPOPMAIIHIO U3 OJTHOU (POPMBI 3arucu
B JIPYTYIO, UCTIOJB3YsI PU HEOOXOJMMOCTH CXEMBbI, TAOMUIIbI, TpadUKH,
AuarpaMMbl.

B nosceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:

—  Jlocmuoicenue pezynomamog pazoena |l
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peliaTh NPAKTHYCCKUEC 3aJa9i U 3ada4d U3 APYTUuX Npe€aMETOB

I'eomerpus

Brnaners reoMeTpuYecKMMU TOHSATHSIMH TP PELIICHUU 3a/1a4 U
MIPOBEJICHUN MAaTEeMaTHIECKUX PACCYKICHUI;

CaMOCTOSITENTLHO (POPMYTUPOBATH OMPEACICHUS TEOMETPUIECKUX (DUTYD,
BBIIBUTATh THIIOTE3bI O HOBBIX CBOMCTBAX M MPHU3HAKAX TEOMETPHUECKHUX
¢buryp u 000CHOBBIBAThH WUJIU ONPOBEPTaTh UX, 00001IATh UITN
KOHKPETHU3UPOBATh PE3yJIbTaThl HA HOBBIX KJIaccaxX (GUTryp, MPOBOIUTH B
HECJIOKHBIX CIYYasx KIACCUPHUKAIMIO (GUTYD 1O pa3InIHBIM
OCHOBAHUSIM;

WCCJICIOBATh YEPTEKH, BKITFOYasi KOMOWHAIMH (PHUTyp, H3BIICKATh,
WHTEPIPETHUPOBATH U MPEOOPA30BBIBATH HH(POPMAITUIO, ITPEICTABICHHYIO
Ha YepPTeIKaX;

peliaTh 3aa4i FreOMETPUIECKOTO COJIEPIKAaHUs, B TOM YHCIIE B CHTYAIHIX,
KOTJIa aJITOPUTM PEIICHHsI HE CIIEAYET SBHO U3 YCIOBHS, BBITOIHSTH
HEO0OXOIUMBIC JISI PEIICHUS 33a]Ja4H JJOTIOJTHUTEIbHBIC TIOCTPOCHUS,
HCCIIEIOBATh BO3MOXXHOCTh TPUMEHEHHUS TEOpeEM B (POpPMYIT JIJIsl peIIeHUs
3ajad;

yMeTh (POPMYITUPOBATH U JIOKA3bIBATH TCOMETPUUYECKUE YTBEPIKICHUS;
BJIQJICTh MOHATHSIMH CTEPCOMETPHH: NTPU3MA, TTApaJUICIICITHIIC]], TUPaAMU/IA,
TeTpa’ap;

HUMETh MPEeJICTaBIeHUs 00 aKCHOMaX CTEPEOMETPUU U CIEACTBHIX U3 HUX
¥ yMETh IPUMEHSTDH UX NP PEIICHUH 33]1aY,

YMETh CTPOUTH CEYCHUSI MHOTOTPAHHUKOB C HCIIOJIb30BAHHEM Pa3TMIHbIX
METOJIOB, B TOM UHCJI€ U METO]Ia CIIEJIOB;

UMETh TPEJICTABICHNE O CKPEIIMBAIOIINXCS MPSIMBIX B IPOCTPAHCTBE U
YMETb HaXOJUTh YTOJ U PACCTOSTHUE MEXKITY HUMU;

MIPUMEHSITh TEOPEMBI O APAIETLHOCTH MPSIMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE MIPH PEIICHUH 33]1aY,

YMETh MPUMEHSATH MapalieIbHOE TPOSKTUPOBAHUE TSI U300paKCHHS
uryp;

yYMETb IPUMEHSTh MEPIEHAUKYIIPHOCTH MPSMOM U MIOCKOCTH MPHU

Hmemwb npedcmasnenue 06 akcuomamuieckom
Mmemooe;

61a0emb NOHAMUEM 2eoMempuiecKue mecma
MoyeK 8 NPOCMPAHCIEe U yMemb NPUMEHIMb
UX 011 peuteHus 3a0au,

yMemb npuMeHsims 05l peuleHus: 3a0ay
CBOUCMBA NIOCKUX U O8YSPAHHBIX Y2l08,
MPexepanHo2o yaia, meopemvl KOCUHYCO8 U
CUHYCO8 OJis1 MPexepanHo2o yeid,

61a0emsb NOHAMuUeM NepneHOUKVIsPHOe
CeyeHue npusmMbvl U yMemv NPUMEHIMb €20 Npu
peuieHuu 3a0a4,

umMems npedcmasiieHue 0 080UCMEEHHOCU
NPABULLHBIX MHO202DAHHUKOS,

61a0emsv NOHAMUSIMU YEHMPATbHOE U
napanienibHoe NPOeKMuposanue u NPUMeHsIMb
UX NPU NOCMPOEHUU Ce4eHULl MHO202PAHHUKO
MemoooM NPOeKYUll;

uMemv npedcmasieHue 0 pa3eepmre
MHO20CPAHHUKA U Kpamyaiuiem nymu Ha
HOBEPXHOCU MHO202PAHHUKA,

NPUMEHAMb NPU Peuleruu 3a0a4 Gopmyay
PACCMOSHUSL OM MOYKU 00 NIOCKOCTU,
61a0emb PA3HLIMU CHOCODAMU 3A0AHUS
NPAMOLUL YPABHEHUAMU U YMeMb NPUMEHIMb
npu peuteHuu 3a0ay;

umems npeocmasieHue o n1ouaou
OPMO2OHANILHOU NPOEKYUU,

uMemyv npedcmasieHue 0 mpexecpaHHom u
MHO202PAHHOM Y2lle U NPUMEHSIMb CEOUCMEA
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pEeLIeHNH 3a/1a4;

BJI4/IETh OHATUSIMU OPTOTOHAJIIBHOE MPOEKTUPOBAHUE, HAKJIIOHHBIE U X
MIPOEKLNHU, YMETh IPUMEHITh TEOPEMY O TPEX MEPIECHIUKYISApax Mpu
pEelLIeHNH 3a/1a4;

BJIQJICTh MOHATUSMHU PACCTOSTHHE MEXY (PUTYpaMH B IPOCTPAHCTBE,
OOIIM MEePHIEHAUKYIISIP ABYX CKPEIINBAIOIINXCS MPSAMBIX U YMETh
MPUMEHSTH UX IPU PELICHUH 3a/1a4;

BJIQ/IETh MTOHATUEM YTOJI MEXAY HNPAMOM U IJIOCKOCTHIO U YMETh
MIPUMEHATH €T0 NPU PELICHUH 33/a4;

BJIAJIETh NOHATUSAMHU JBYTPAHHBIN YroJl, yTOJI MEX/]y IUIOCKOCTSAMH,
MEePIEHIUKYISIPHBIE TUIOCKOCTH U YMETh IPUMEHSATh UX MPU PELICHUN
3ajauy;

BJIQ/IETh MOHATUSIMU NIPU3Ma, MapajliesIenuIe]] U IPUMEHSITh CBOWCTBA
napajuieJienuIe a Ipyu pereHnu 3a1ay;

BJIAJIETh IOHATUEM IIPSIMOYTOJIbHBIN MapajlieIenune]] U IPUMEHSTh €ro
IIpY pEeLIeHNH 3a]1aY;

BJIa/IETh MOHATUSIMH NMUPaMK/Ia, BUABI TUPAMU/I, JIEMEHTHI IPAaBUILHOM
MAPaMUJIbI U YMETh IPUMEHSTh UX IIPHU PEUICHUU 33]1a4;

UMETH IPEJCTABICHUE O TeopeMe Jiiepa, IPAaBUIbHBIX MHOTOTPAHHUKAX;
BJIA/IETh MOHATUSMU KacaTeJIbHbIE IPSIMBbIE U INIOCKOCTU U YMETh
MPUMEHSTH U3 NIPU PELICHUHU 33]1a4;

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

COCTABIISATh C UCIOJIB30BAHUEM CBOICTB reoMeTpruecKux (uryp
MaTeMaTHYeCKUe MOJIEH JIJIsl pelIeHHs 3a/1a4 MPAKTUYECKOT0 XapaKkTepa
U 3a7a4 U3 CMEXHBIX JIUCLUIUIMH, UCCIIEN0BATh ITOJIY4EHHbBIE MOJEIN U
MHTEPIPETUPOBATH PE3YIbTAT

NJIOCKUX Y2TI08 MHO202PAHHO20 Yelld Npu
peutenuu 3a0ay;

Hcropus — WMetb npeacTaBieHne 0 BKIIAJIE BBIAONMIMXCA MAaTEMATUKOB B pasButHe | Jocmudicenue pesynomamoé paszoena |l
MaTeMaTHKHU HayKH;
— TIOHUMAaTh POJIb MaTEMAaTUKH B pa3Butun Poccun
MeTtoasbl — MHcrnonb30BaTh OCHOBHBIE METO/IBI JIOKA3aTEIHLCTBA, IIPOBOIUTH —  Jlocmuoicenue pe3ynomamog pazoena ll;
MaTeMATUKHU JI0Ka3aTeJIbCTBO U BBIIOJIHATH OMPOBEPKEHUE; —

NPUMEHANb MamemamudecCKue 3HaHusl K
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IIPUMEHATh OCHOBHbIE METO/Ibl PELIEHHUS] MAaTEMaTUYECKUX 3a/1ay;

Ha OCHOBE MaTeMaTH4YeCKUX 3aKOHOMEPHOCTEH B IPUPOJIE XAPAKTEPU30BaATh
KpacoTy U COBEPILEHCTBO OKPYXKAIOLIEr0 MUPa U IPOU3BEACHUIN UCKYCCTBA;
IIPUMEHSATH IPOCTENUIINE TPOrPAMMHBIE CPEJICTBA U DIIEKTPOHHO-
KOMMYHHUKAIIMOHHbIE CUCTEMBI ITPH PELIEHUH MaTeMaTHUeCKUX 3a/1a4;
[10JIb30BaThCs MPUKJIAJAHBIMU IPOrpaMMaMH U IIPOrpaMMaMH CUMBOJIBHBIX
BBIYMCIICHUH JUIs MCCIIEAO0BaHUs MATEMAaTHUECKUX OOBEKTOB

UCCLe008AHUIO OKPYIHCAIOUje20 MUpa
(MoOenuposanue puzureckux npoyeccos,
3a0ayu IKOHOMUKU)

11 knace
Ha3Banue YYyeHHK HAYYUTCH Y4yeHHK NOJYYHT BO3MOKHOCTh HAYYUTHCS
pasjeJia
DJIeMeHThI — CB00OgHO oOmepupoBaTh MOHATUSMHU: KOHEYHOE MHOKECTBO, JJIEMEHT Hocmuoicenue pezynomamos pazoena ll;
TeOpUH MHOXECTBa, IIOJMHOXKECTBO, II€peceYeHHe, OOBEAMHEHHWE W Pa3HOCTb onepupoeams  NOHAMUEM  ONpeOeieHusl,
MHOKECTB H MHOYKECTB, YHCJIOBbIE MHOXKECTBA Ha KOOPJIMHATHOM MpPSIMOH, OTPE30K, OCHOBHBIMU BUOAMU ONPEOCIeHULl, OCHOBHBIMU
MaTeMaTH4YeCKOH VWHTEpBaJ, IOJYUHTEpPBal, IPOMEKYTOK C  BBIKOJIOTOM  TOYKO, sudamu meopem,
JIOTUKH rpaduyeckoe MpeaCTaBIeHHe MHOXKECTB HAa KOOPMHATHON TIOCKOCTH; HOHUMAMb cymo KOCEEHHO020
— 3a/1aBaTh MHOXKECTBA MEPEUMCICHUEM U XapaKTePUCTUYECKUM CBOHCTBOM; ooKkazamenbcmed,
— OmepupoBaTb MOHATUSAMM: YTBEPXKICHHE, OTPULIAHME YTBEPXKACHUS, onepuposamv — NOHAMUAMU — CHEMHO20 U
WUCTHHHBIE W JIOXKHBIC YTBEPXKIEHUS, TNPUYMHA, CJEICTBHE, YaCTHBINA HeCuemHo20 MHONCeCmea,
Cily4daii OOLIETO YTBEPKACHUS, KOHTPIPUMED; npuMeHAmbs Memoo mMamemamuyeckou

MIPOBEPATH IPUHAMIIEKHOCTD DJIEMEHTAa MHOXKECTBY;
HaXOJUTh I[E€peceyeHrne U OObEIUHEHHE MHOXKECTB, B TOM YHCIE
MIPEJCTaBICHHBIX IpadUuecKy Ha YUCIOBOM MPSMON W Ha KOOPAMHATHOU
IJIOCKOCTH;

MIPOBOANTH JOKAa3aTeJIbHbIE PacCyXIeHUs A1 000CHOBAaHUS MUCTUHHOCTH
YTBEPKICHUM.

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

HUCIIOJIB30BaTh YHCJIOBBIC MHOXXCECTBA Ha KOOp)IHHaTHOﬁ prIMOfI n Ha
KOOpI[I/IHaTHOﬁ IUIOCKOCTU JId  OINKMCAHUA PCAJIbHBIX IIPOHOCCCOB U

UHOYKYUU Ol NPOBEOeHUs. PACCYHCOEHUL U
00Kazamenbcms U npu peueHuu 3a0au.

B nosceonesnoii ocusnu u npu usyueHuu Opyaux

npeomemos:

UCNONB308AMb  MEOPEMUKO-MHONCECMBEHHBI
AZBIK U A3bIK JI02UKU OJIsL ONUCAHUS PEANbHbIX
npoyecco8 u sAGIeHUll, NPU peuleHuu 3a0ay
Opyeux yueOHbIX npeomMemos
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SIBIICHHIA;
MPOBOJUTH JIOKA3aTEJbHBIE PACCYXKICHUS B CUTYyalUHsIX IOBCEIHEBHOMN
YKWU3HU, TIPU PEIICHUH 3a1a4 U3 JPYTUX MPEIMETOB

Yuciaa n
BbIPa:KeHM sl

CBO60,I[HO OIICPHUPOBATE IIOHATUAMMU: HATYpaJIbHOC YHCIO, MHOXKCCTBO

HaTypaJIbHBIX  4YHCCJI, NLCJIO0C YHUCJIO0, MHOXCECTBO HCJIbIX YHUCLII,
OOBIKHOBEHHAS I[pO6I), JCCATHYHAasA I[p06b, CMCIIaAHHOC YqHuciJio,
paloOHaJIbHOC quCIo, MHOXECTBO panuoOHaJIbHBIX qHuCClII,

UPPALMOHAIIBHOE YHCJIO, KOPEHb CTENEHW 1N, JIEHCTBUTEIBHOE YHUCIIO,
MHO>KECTBO JIEUCTBUTENbHBIX UHUCEN, TI'€OMETPUYECKas HHTEpPIIpETaLUs
HaTypaJIbHBIX, LENbIX, PALIMOHAJIbHBIX, JEHCTBUTEIbHBIX YHCEN,

IIOHUMATh U OOBSICHSTH Pa3HUILY MEXy NO3ULMOHHON U HEMO3ULIMOHHON
CUCTEMAaMH 3aIUCH YHUCET;

NIEPEBOJUTh YMCIAa U3 OAHOM CHUCTEMBI 3alUCH (CUCTEMBbl CUUCIIEHHUS) B
APYTYIO,

J0Ka3plBaTb Y  HUCIOJB30BaTh IPHU3HAKU JIEIMMOCTH CYMMbl U
IIPOU3BENCHNUS IIPY BBIIIOJHEHUH BBIYMCIICHUH U PEIICHNUH 33]1a4;
BBITNIOJHATh OKPYIVIEHUE DPAlMOHAIBHBIX M HPPALMOHAIBHBIX YHCEN C
3aJJaHHOW TOYHOCTBIO;

CpaBHMBATh JEHCTBUTENbHbIE YUCIIa PA3HBIMU CIIOCOOAMY;
YHOpSAA0YMBATh YKCIIA, 3alIMCAHHBIE B BUIE OOBIKHOBEHHOM U JECTHYHOM
ApoOu, 4Kciaa, 3alUCaHHBIE C HCMOJb30BaHUEM apU(METHUECKOTO
KBaJPaTHOTO KOPHS, KOPHEH CTeTIeHU OOJIbIIE 2;

Haxomuth HOJl m HOK pasneiMu croco0amMu M HMCNONB30BaTh UX MpU
pELIECHNN 33]1a4;

BBINOJIHATh BBIYUCICHHUS W NpeoOpa3oBaHUs BBIPAKEHHM, COIEpKalIuxX
JEMCTBUTENBHBIE YUCIIA, B TOM YHCJIE KOPHU HATYPAJIbHBIX CTENIEHEN;
BBITIOJIHATh CTaHJIapTHbIE TOKJIECTBEHHbBIE npeoOpa3oBaHus
TPUTOHOMETPUYECKHX, JIOTapU(PMUUYECKUX, CTENIEHHBIX, HPPAlMOHAIbHBIX
BBIPAKCHUIA.

B nosceonesnoii sorcusnu u npu uzyyeHuu Opyeux npeomemos:

BBINIOJIHAT U OOBSICHATH CpPaBHEHHWE pe3yJIbTaTOB BBIYUCICHUIN MpH

Jlocmuoicenue pezyromamos pazoena ll;
Cc680000HO onepuposams YUCTOBLIMU
MHOCECMBAMU NPU PeUleHUU 3a0ay,
NOHUMAMb  NPUYUHBLI U  OCHOBHbLE
pacuuperus YUcio8blX MHONCECME;
enademsv OCHOBHLIMU NOHAMUAMU  MEOPUU
oenumocmu  npu  peuleHuy  CMmamOapmHbixX
3a0ay

umemy bazoevle npeocmasieHust 0
MHOICECmBe KOMNIEKCHBIX YUCE]L;

CB0O00HO  BBINOJHAMbL  MONCOECMBEHHBLE
npeoopazosanisl MPUSOHOMEMPUUECKUX,
Jlo2apughmuyeckux, CmeneHHulx GblpadceHull;
enadems opmynot 6unoma Heromona,
NPUMEHAMb NpU peueHulu 3a0ad meopemy o
Junetinom npeocmasnenuu HO/;

npumMeHamb npu peuwienuu saoay Kumatickyro
meopemy 06 ocmamrax;

npuMeHAmb npu  pewieHuu 3aoay  Manywo
meopemy Pepma,

yMemb  GLINOJHAMb — 3ANUCDH
NO3UYUOHHOU CUCMeMe CUUCTIeHUsL;
NPUMEHAMb NPU peulenuy 3a0ai meopemuKo-
yucnogvle  QYHKYuu.  YUCIo U CYMMA
Oenumernet, yHkyuro Jiiepa;

NPUMEHAMb NpU  peuleHuu 3a0ay YyenHvle
opodu;

NpUMEHAMb NPU peuleHuu 3a0ay MHO20YIeHbl

uoeu

qucia 6
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peiCcHUKU  MMPAKTHUYCCKUX  3a74a4, B TOM  YHCJIC HpI/I6JII/I)K€HHBIX
BBIHHCHGHHﬁ, HCIIOJIB3Ys pa3HBIC CIIOCOOBI CpaBHCHHﬁ;

3alMUMCblBaTh, CpaBHUBAThb, OKPYIIIATH YHCIOBBIC AJaHHBIC PCAJIbHBIX
BCJIMYHH C UCITIOJIb30OBAHUCM PA3HBIX CUCTEM U3MCPCHUS,;

COCTaBJISITh U OLICHUBATL pa3HbIMU CIoco0aMu YKCIIOBBIE BBIPAXKCHUS ITPU
PEIICHUHU MMPAKTHUYCCKUX 3a/Jad U 3a1a4 U3 JPYyrux y‘le6HBIX npeaMETOB

c delicmeumenbHbLMU u yenvimu
Koaghhuyuenmamu;
61a0emsb  NOHAMUAMU — NPUBOOUMbBIIL U

HENpUBOOUMbIY MHO20YNEH U NPUMEHSAMb UX
npu peuteHuy 3a0ay;

npumeHamv npu peutenuu 3a0ay OCHOBHYIO
meopemy aneeopul;

NPUMEHAMb NPU peulenuu 3a0a4 npocmetiuiue
@DYHKYUU  KOMWIEKCHOU  NepeMeHHOU  Kak
2ceomempuieckue npeobpazoeanusl

YpaBHeHus u
HepaBeHCTBa

CB0oOOHO oIepUpoBaTh MOHATUSMHU: DPABHOCUJIbHBIE YpPaBHEHUS U
HEPAaBEHCTBA, YpaBHEHUE, SIBJISIFOIIEECS CIEIACTBUEM APYTrOro YpaBHEHHS,
YPaBHEHUH, PaBHOCHJIBHBIE Ha MHOKECTBE, pPaBHOCUJIbHBIE
peoOpa3oBaHus YPaBHCHUN;

pelarh pa3Hble BUJIbl YPAaBHEHUM U HEPABEHCTB U UX CUCTEM, B TOM UHUCIIE
HEKOTOpble ypaBHeHMs 3-i U 4-ii cTeneHell, NpoOHO-pallMOHAIbHBIE U
UppalMOHATILHBIE;

MOHUMAaTh CMBICI TEOPEM O PaBHOCUIBHBIX M HEPABHOCHIIBHBIX
peoOpa3oBaHUAX YPaBHEHUN M YMETh UX JOKa3bIBaTh;

BJIa/IETh METOAAMHU PELICHMS ypaBHEHUH, HEPABEHCTB U X CUCTEM, YMETh
BBIOMpATh METO/ pelIeHHs U 000CHOBBIBATh CBOW BHIOOD;

HCIIOJIb30BaTh METOJ MHTEPBAJIOB I PELICHUS] HEPABEHCTB, B TOM YHUCIIE
IpOOHO-pAllMOHATBHBIX M BKIIOYAIOIIMX B ce0s MppalOHAJIbHbIE
BBIPAKEHUS;

pemars anreOpanyeckue ypaBHEHUS M HEPAaBEHCTBA M HX CHUCTEMBI C
napamMeTpamu alredpanyeckuM 1 rpaduueckuM MeTO/1aMHu;

BJIa/IETh Pa3HBIMU METOJIaMU J10Ka3aTeJIbCTBA HEPABEHCTB;

n300paxkaTh MHOXKECTBA Ha IUIOCKOCTH, 3aJaBaeMble YpaBHEHHIMH,
HEPABEHCTBAMHU U UX CUCTEMAMU;

CBOOOJHO MCHOJIb30BATh TOXKIECTBEHHbIE NMPE0Opa30BaHUs MIPU PELICHUN
YpaBHEHUH U CUCTEM YPaBHEHHI

Locmuoicenue pezyromamos pazoena
Cc680000HO  pewiamv — cucmemvl  JIUHELHBIX
VpaeHeHull,

pewiamsb  OCHOGHbIE MUNbL  YPAGHEHUU U
Hepagencma ¢ napamempamil;

NpUMEHAMb NPU peueHul 3a0a4 HepaseHCcmad
Kowu — bynaxoeckozo, bepuynnu,
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B nogceonesnotl sHcuznu 1 npu uzyueHuu Opyux npeomemos:

COCTaBJIsITb MW pellaTb YpPaBHCHHA, HCPABCHCTBA, HX CUCTCMbI IIPpHU
peLIeHUH 3aJa4 APYruX y4eOHbIX IPEIMETOB;

BBINOJIHATh OLIEHKY IPaBAONOAOOMS pPE3y/lbTaTOB, IOIYy4aeMbIX IIpU
PCIICHUHN PA3JIMIHBIX ypaBHeHI/If/'I, HCPABCHCTB U UX CHUCTCM IIPpU PCUHICHUHN
3aJa4 ApYrux y4eOHbIX MPEeIMETOB;

COCTaBJIATh M peulaTb YpaBHEHHsS M HEPABEHCTBA C IapaMeTpamu IpHU
pelIeHnH 3a1a4 JPYTUX Y4eOHbIX [IPEIMETOB;

COCTaBJISITb YpaBHCHHEC, HCPABCHCTBO HJIM HX CHUCTEMY, ONHCBIBAIOIIUC
pe€albHyI0 CHTyalHIO WM IPUKIAAHYIO 3axady, HHTEPIPETHPOBATH
IIOJIyYE€HHBIE PE3YJIbTATHI;

WCIIOJIBb30BaTh IIPOTPaMMHBIE CpPEACTBA IIPU PELICHHH OTIENbHBIX
KJIACCOB YPABHEHUI U HEPABEHCTB

DOyHKIUH

Bnanerr MOHATHAMHU: 3aBUCUMOCTH BEIHYWH, (DYHKIHS, apryMeHT H
3HayeHHue (QYHKLUMH, OOJIACTh OIpPENCNIEHUs] M MHOXXECTBO 3HAYCHUH
¢GbyHKIMH, Tpa@uK 3aBUCUMOCTH, Tpa@uk (yHKIUU, HYIH (QYHKIHH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3PAaCTaHUE HAa YNCIOBOM IIPOMEXKYTKE,
yObIBaHWE Ha YMCIOBOM IIPOMEXYTKE, HanOOJblllee U HauMEHbLIee
3Ha4YeHue (PYHKIMU Ha YUCIOBOM MPOMEXKYTKE, IepuondecKas QyHKIUs,
MepHoJ], YeTHasi U HeuyeTHas (QYHKIUH; YMETb NMPUMEHSATh 3TH MOHSATHUSA
IIpY PELICHNN 33]1a4;

BJaJIeTh MOHATHEM OOpaTHas (QYHKUUS; MPUMEHATh 3TO MOHATHE NpHU
pelIeHnH 3a/1ay;

NPUMEHSITh TPU pEHIeHUH 3a7ad CBOWCTBA (PYHKUMN: YETHOCTb,
MEPUOJUYHOCTD, OTPAaHUYEHHOCTb;

MPUMEHSTH [IPH PELLICHUH 3a7a4 NpeodpazoBaHus rpaduKoB QyHKIH;

B noeceomnesnotl scusnu u npu uzyueruu Opyeux yueOHwvix npeomMemos:

OIpCACIIATL I10 Fpa(l)I/IKaM U HUCIOJIB30BaTh JIA PCHICHUA MPUKIAAHBIX
3a/1a4 CBOWCTBA PEATbHBIX MPOIIECCOB M 3aBUCHUMOCTEH (HAWOOIbIIHE U
HAaUMEHBIIINE 3HAYEHUS, IPOMEKYTKU BO3pACTaHUs U YOBIBAHHS (PYHKIIUH,
IMPOMECIKYTKHU 3HAKOIMOCTOAHCTBA, ACUMIITOTEI, TOYKH nepem6a, nepuoa nu

Llocmusicenue pezynomamos pazoena 11;
enadems NOHAMUEM ACUMNIMOMbL U YMEMb €20
NPUMEHAMb NPU peulenuu 3a0a4;

NPUMEHAMb MemoObl peuleHUss NpoCcmetuiux
ougepenyuanvbHulX YpPagHeHUull nepeoco U
8MOP0O20 NOPSAOKO8
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T.IL.);

MHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM IIPAKTUYECKOMN
CUTyaluu;.

OIpeNeNIATh MO rpadukaM MPOCTEHIINE XapaKTEPUCTUKH MEPHOAMYECKUX
IpOIECCOB B OHMOJOrMH, 3KOHOMHUKE, MY3BIKE, pAIHOCBI3M U [p.
(ammuMTyQ, TEPUOJT | T.11.)

JJIeMEeHThI
MaTeMaTH4YeCKO
ro aHAJIHN3a

BJIQJICTh TOHSATUSMHU: TPOU3BOJAHAS (YHKIMM B TOYKE, MPOU3BOIHAS
GbyHKIIY;

BBIUUCIISATH MIPOU3BOIHBIC AJIEMEHTAPHBIX (DYHKIMI U X KOMOWHAIINH;
UCCIeIoBaTh (PYHKIIMM HA MOHOTOHHOCTD U 3KCTPEMYMBI;

CTpOUTh TpaUKd W NPHUMEHATh K PEIICHHIO 3aJad, B TOM 4YHCIE C
apameTpoM;

BIIQJICTh MOHSATHEM KacaTeibHas K rpaguKy GyHKIIUU U YMETh IIPUMCHSTh
€ro MpHU PELICHUH 3a/1a4;

BJIAJICTh MOHITUSMU TIEPBOOOpa3Hasi (PyHKIHSI, OTPEICIICHHBIA UHTETPAT;
npuMeHsITh Teopemy HproTona—JIeiiOHuIa U ee CneACTBUS AJs PEIICHUS
3a7a4.

B noeceonesnotl scusnu u npu uzyuenuu Opyeux yueOHwvix npeomMemos:

pelarh NpuKIaJHbIe 3aJa4l U3 OMOJIOTUH, GU3UKHU, XUMUHU, IKOHOMUKH U
ApPYIMX TIPEIMETOB, CBs3aHHBIE C MKCCIIEJOBAHUEM XapaKTEPUCTUK
IIPOLIECCOB;

MHTEPIPETUPOBATH MTOIYYEHHBIE PE3YIIbTAThI

Locmuoicenue pezynomamos paszoena I1;

€c80000HO e1a0emv CMAaHOapmMHuIM
annapamom Mamemamuiecko20 aHanuza ojs
BLIYUCTEHUSL NPOU3BOOHLIX (DYHKYUU OOHOU

nepemeHHoU,

Cc680000HO npUMeHsaMb annapam
MamemMamuyecKo2o ananuza ons
uccnedosanusi  QYHKyul U NOCMPOEHUs.

zpaqbukoe, 6 MOM Yucie UCCIe008aHus Ha
6bINYKIIOCNb,

onepupoeamv  NOHSMUEM  NEPBO0OPA3ZHOI
@dynKyuu ons pewenus 3a0ay;
06/1a0emsv  OCHOBHbIMU  CB8EOeHUAMU 00

unmeepanre  Hviomona—Jletionuya u  e2o
npocmeuuux NPUMeHeHUAX,

onepupoeamv 6 CMAHOAPMHBIX CUMYAYUSAX
NPOU3B0OHBIMU BbICUUUX NOPAOKOS,

yMemb NpUMEHAMb HpU  peuleHuu  3a0ay
ce0licmea HenpepvleHblX YHKYULL

YyMemb NpUMEeHAmMb NpU  peueHuu  3a0auy
meopemul Betiepuumpacca,

ymemb 8bINOIHAMb npUOIUICEHHbIE

BbIUUCTICHUS (MemOObl peuleHUsl YPaGHeHUl,
BbLIYUCTEHUS ONPEOEIeHHO20 UHMEeSPana),
YMemb NPUMEHSIMb NPUTIOHCEHUE NPOU3BOOHOT
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U ONpeoeleHHo20 uHmezpana K peuleHuro
3a0au ecmecmeo3HaAHUsL,

611a0emsv NOHAMUAMU 6MOPAsL NPOU3B0OHAS,
8LINYKIOCMb  2paguka @QYHKYuu u ymems
uccnedosamsv QYHKYU Ha 8bINYKI0CHb

CraTuCTHKA U

HUMETh IMPEACTABICHHUE O MATEMAaTHYECKOM OXWUIAaHWUKU W JUCIECPCUH

Jlocmuoicenue pezyromamos pazoena ll;

Teopus CIIy9aliHbIX BEJMYHH; umems  mpeocmasieHue 0  KOOUPOBAHUMU,
BEPOSAITHOCTEH, | — WMETh IPENCTABICHHE O COBMECTHBIX DACIPENCIEHHIX CIy9aiHbIX 080OUYHOU 3anucu, 0BOUUHOM Oepese;
JIOTUKA U BCIIMYHH, 61a0emb OCHOBGHBIMU NOHAMUAMU — Meopuu
KOMOMHATOPHKA | — joppMaTh CyTh 3aKOHA OOJNBIIMX YHMCEN M BBHIOOPOYHOrO MeETOZA epagos (epag, eepwuna, pebpo, cmeneivb
HU3MEPECHUS BEPOSITHOCTEH; séepuiunbl, nymo 6 ecpage) u  ymems
— UMETh IMpEACTaBJICHHE O HOPMaJbHOM pAacIpeleNieHuH W IpuMepax NPUMEHAMb UX NPU peueHUuU 3a0ay,
HOPMAJIBHO PACTIPEACIICHHBIX CITyJalHBIX BEJIMUUH; uMemv npeocmasienue o 0epesvix U ymemo
— WMETh MPEACTABICHUE O KOPPEISIIIAHA CITYIAHBIX BETUIHH. NpUMEHAMb NPU peuleHuu 3a0a4;
B nosceonesnoii ocusnu u npu uzyyeHuu opyux npeomemos: e1ademsv NOHAMUEM CBA3HOCMb U YMemb
—  BBIYUCIISITH WU OLIEHUBATh BEPOSTHOCTU COOBITHI B PealibHOM JKU3HU; NPUMEHAMb  KOMNOHEHMbl  CEA3HOCMU  NpU
- BBI6I/IpaTB METOJbI NOAXOASAIICTO NPEACTABICHUS U 06pa60TI(I/I JaHHBIX peulenuu 3a0ay;
YyMemsb ocyujeCmeiams Nnymu no peopam,
00x00b1 pebep u sepuiun epaga;
umems npedcmasieHue 06 IUNepPosoM U
2aMUILIMOHOBOM nymu, umems
npeocmasieHue 0  MPYOHOCMU — 3A0ayu
HAXO0JHCOCHUSL 2AMUTLIMOHO8A NYMU,
61a0ems NOHAMUAMU KOHeUHble U CUEemHble
MHOJICECmBA U YyMemb UX HpPUMEHAMb Npu
peuleHul 3a0ay;
TexcroBbIe — Pemrate pa3Hbie 3a/1a4d MOBBIINICHHOW TPYAHOCTH; Hocmuoicenue pezynomamos pasoena |l
3aaavun — aHaJM3MpOBaTh YCJIOBHE 3aJauyd, BBIOMPATh ONTUMAIbHBIA METOJ

pelieHus 3a/layu, pacCMaTpUBasi pa3IMuHbIE METO/IbI;
CTPOUTH MOJIETb  pEHIeHUs 3a/Jayd, MPOBOJUTH
pacCyKJIeHHsI PU PEIICHUH 3aJa4H,

J0Ka3aTCJIbHBIC
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pemate 3amayd, TpeOyromue mnepedopa BapHaHTOB, MPOBEPKH YCIIOBHH,
BBEIOOPA ONTHUMAIILHOTO Pe3yNbTaTa;

aHAJIM3UPOBATh U UHTEPIPETHPOBATH MOJTYYEHHBIC PELICHUS B KOHTEKCTE
YCJIOBUS 3a/1a4¥, BEIOMPATh PEIeH!s, He MPOTUBOPEYAIe KOHTEKCTY;
NEePEBOANTH MPH PEIICHNUH 3a/1a4i HH(OPMALUIO U3 OAHON (POPMBI 3aIUCH
B JPYTyI0, UCTONB3Yysd NPU HEOOXOAUMOCTH CXEMBbI, TaOIUIbl, TpaduKH,
JHarpaMMBl.

B noeceomnesnotl scusnu u npu uzyuenuu Opyeux npeomemos:

peliaTh NPAKTHYCCKUC 3a4a9U U 3aa41 U3 APYTruX NpcaMCcTOB

I'eomerpus

Bnagers reoMeTrpuuecKMMM IMOHATHSMM IIPH  PELICHUH
IIPOBEJICHUU MaTEMaTUYECKUX PACCYKICHU;

CaMOCTOSITENTLHO (POPMYITMPOBATH OMpPEIEIICHHUs] TEOMETPHUECKUX (UTyp,
BBIJIBUTaTh TMIIOTE3bl O HOBBIX CBOWMCTBAax W IPHU3HAKAX I€OMETPUYECKUX
¢uryp u O0OOCHOBBIBaTH WJIM ONPOBEpPrarh HX, 0000maTh WK
KOHKPETU3UPOBaTh Pe3ybTaThl HA HOBBIX Kilaccax (pUryp, NpoBOIUTH B

3aqa4 "

HECJIOKHBIX ~ ClIydasX  KJacCUpUKalUWo0  (QUIyp 1O  pa3iIMyHBIM
OCHOBAHUSIM;
UCCIIeIoBaTh UYEpTEXM, BKIOYAas KOMOMHanuu Quryp, Hu3BIEKaTh,

MHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh MH(OPMALINIO, TPEICTABICHHYIO
Ha YepTeKax;

pelars 3a1a4l FeOMETPUUYECKOTO COAECPKAHMSI, B TOM YHCIIE B CUTYyalUsX,
KOI'Jla aJIFOPUTM pEIIEHUs HE CJeNyeT SBHO W3 YCIIOBHUS, BBIOJIHATH
HEOOXOAMMBIE Ui pELIeHHUs 3aJauyd JONOJHMUTENbHbIE IOCTPOEHUS,
UCCIIEIOBaTh BO3MOKHOCTh IIPUMEHEHUSI TEOpeM U (pOpMYJ JUIsl pelIeHUs
3ajady;

yMeTh (OPMYJIUPOBAThH U JOKAa3bIBaTh FT€OMETPUUYECKHUE YTBEPKIACHHUS;
BJIAJIETh MOHATUSAMH TeNa BpalleHus (LMWIMHAP, KOHYC, ap U cdepa), ux
CEUEHUS U YMETh IPUMEHATD UX IIPU PELICHUH 33]1a4;

BJIQJIETh TIOHATUSIMU KacaTeJIbHbIE NPSIMbIE U IIJIOCKOCTH M yMETh
MIPUMEHSTH U3 NIPU PELICHUHU 33]1a4;

MMETh TPEJCTABICHUS O BIMCAHHBIX M OMNMCAHHBIX cdepax U yMeThb

umeniob npedcmaeﬂeHue o KOHU4YeCcKux
CeYCeHUAX,
umemos npedcmaeﬂeHue o Kacarnuwuxc

cpepax u Kombumayuu men EpaweHuUsT U
YyMemb NPUMEHSIMb UX NPU peueruu 3a0a4;
NPUMEHAMb NpU  peulenuu 3a0ay  Qopmyny
PAcCmosiHUsL Om MOYKU 00 NIOCKOCU,
e1ademsv  pa3HbIMU  CHOCOOAMU  3A0AHUSL
NPSAMOU VPAGHEHUSIMU U YMemb NPUMEHSIMb
npu pewenuy 3a0ay;

NpUMeHSMb — Npu  peueHuu  3a0ay U
dokazamenbcmee meopem GeKmopHbILL Memoo
U Memoo KOOpOUHam;

umemsv npedcmasierue 00 aKcuomax odvema,
npUMeHAMb dopmynel 00vemo8
NPSMOY20/IbHO20 NApalielenunedd, nPuml u
AUPamMuobl, mempas’opa npu peuleHuu 3a0a4;

npuUMeHAmb — meopemvl 00  OMHOUIEHUAX
00beM06 npu peweHuy 3a0au;
NpUMeHsAmb — uHmecpan  Oisl  GbIYUUCTIEHUS

0bvemos u noeerHocmeﬁ mejl  epaujerHus,
6blYUCIIeHUA nﬂou;adu ccﬁepu%cxoeo no:Aca u
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NIPUMEHATH UX IPU PELICHUH 32734,

BJIaACTh IIOHATHUAMHU O6’beM, 00BEMBI MHOTOTPAaHHHUKOB, TCJI BpAlICHUA U
IIPUMEHSTh UX IPU PELICHUH 3a/1a4;

UMETh IPEACTAaBICHUE O pa3BepTKE LMIMHApPAa W KOHYCa, ILIOLAAH
MIOBEPXHOCTH LUIWHAPA U KOHYyCa, YMETh HPUMEHATh UX IIPH PELICHHUHU
3azad4;

UMETh MPEJCTAaBICHUE O IUIOIAAU chepbl U YMETh NMPUMEHATh €ro Ipu
penieHuy 3a1ay;

YMCTb pClIaTh 3aja4r Ha KOM6I/IHaIII/H/I MHOTI'OI'PaHHUKOB U TCJI BPAIICHHA,
UMETh IpeJICTaBlIeHHEe O I0A00MHM B NPOCTPAHCTBE M YMETh peLIaTh
3a/la4yd Ha OTHOLIEHHE OOBEMOB U IUIOLIA/IEN MOBEPXHOCTEH IMOJ0OHBIX

dburyp.

B noeceomnesnotl scusnu u npu uzyyenuu Opyeux npeomemos:

COCTAaBIISITh C HCIOJB30BAHUEM CBOHCTB TI'€OMETPUYECKUX (QHTYD
MaTeMaTHYeCKUe MOJENHU Ul pelleHHsl 3a/1ad MPaKTUUYEeCKOro Xapakrepa
U 3aJa4 U3 CMEXHBIX JAMCLHUIUIMH, UCCIEI0BaTh MOJYyYEHHbIE MOJEIH U
UHTEPIPETUPOBATH PE3YIbTAT

00vemMa waposozo cios;

— umemdv npeocmasienue O OBUNCEHUSX 8
npocmpancmee.  NApaileibHOM — NEePeHoce,
cummempuyu  OMHOCUMENbHO  NIOCKOCHIU,
YEHMPAanIbHOU cummempuu, nosopome
OMHOCUMENbHO npAMOol, BUHMOBOU
CUMMempuu, yMemv NPUMEHAMb UX Npu
peuieHuu 3a0a4,

—  umemno npeocmasieHue o niowaou
OPMO2OHANILHOU NPOEKYUU,

—  uMmembv npeocmasieHus 0 npeodPaz08aHUU
no000UsL, 20MOMEeMUU U YMEeNb NPUMEHAMb UX
npu peuteHuy 3a0ay;

—  yMemb pewiamv 3a0a¥u HA  NIOCKOCMU
Memooamu cmepeomempuiL;

—  ymemv npumensmo opmyivl 06vemMos npu
peuieHuu 3a0ay

BekTopsl n — Bnaners NOHATHAMM BEKTOPBI U UX KOOPJAUHATHI; —  Hocmuoicenue pesynomamos pazoena l;
KOOPAMHATBI B | — yMETb BBINOJIHATH ONIEPALUU HAJ BEKTOPaMU; — Haxooumv  obvem  napainenenuneda U
NIPOCTPAHCTBE | —  1CrIONB30BATh CKAIPHOE IPOU3BEIEHNE BEKTOPOB IIPU PELIEHUH 3a/1a4; mempas’opa, 3a0aHHbIX KOOPOUHAMAMU CEOUX

— TMPHUMEHATh YpaBHEHHME IUIOCKOCTH, (QOPMYIy pPACCTOSHUS MEXITY 6EPULUH,
TOYKaMH, ypaBHEHUE cepbl IpU PELLICHNUN 3a/1ay; —  3a0asambv NPAMYIO 8 NPOCMPAHCMEE;
— TPUMEHSTH BEKTOPHI M METOJ KOOPAMHAT B MPOCTPAHCTBE MPH PELICHUN | — HAXOOUMb — pACCMOAHUE  OMm  MOYKU 00
3aja4 NIO0CKOCMU 8 Cucmeme KOOPOUHAN,
—  Haxooumw paccmosiHue MedHcoy
CKPeWUBAIOWUMUCS NPAMBIMU, 3A0AHHLIMU 6
cucmeme KOopouHam
Hcropus — Wwmetp mpencraBieHre O BKIAJE BBIIAIOIINXCS MaTEMAaTHKOB B passutue | [Jocmuoicenue pesyrbmamos pazoena |l
MaTeMaTHKH HayKH;
— TIOHMMATh POJIb MaTeMaTHKH B pa3BUTHU Poccun
MeToabl — MHcnonp3oBaTb  OCHOBHBIE ~ METOABI  JIOKA3aTeNbCTBA,  NPOBOAUTH | — Jocmuoicenue pezyromamos pazoena ll;
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MaTeMATHKHU JI0Ka3aTeNbCTBO U BBIIOJIHATD OIIPOBEPKEHUE; —  npuMeHsmb  Mamemamudeckue 3HAHUS K
— IPUMEHSTHh OCHOBHBIE METO/IbI PELLIEHHS] MAaTEMATUYECKHX 33/1a4; UCCNe008aAHUIO OKpYHCaOuie2o mupa
— Ha OCHOBE MAaTeMaTUYECKUX 3aKOHOMEPHOCTEHN B MPUPOJIE XapAKTEPU30BATh (moOenuposanue  puzuuecKkux  npoyeccos,
KpacoTy ¥ COBEPIICHCTBO OKPY>KAIOIIEr0 MUpa U MPOU3BEICHUI UCKYCCTBA; 3a0ayu 5KOHOMUKU)
— TPUMEHSTH TMPOCTEHIIME MPOrpaMMHBIE CpPEICTBA U AJIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTCMBI ITPU PCIICHUN MATCMATHYCCKUX 3a/1a4;
— IOJB30BATHCA MPUKIIAAHBIMHA IIpOrpaMMaMi U IIporpaMMaMi CUMBOJIBHBIX
BBIYHCIICHUN JJIA UCCIICJOBaHUA MATEMAaTHUICCKUX 00BEKTOB

Conep:xanue y4eOHOro nmpeaMera «MaTeMaTHKA

10 kaacc
YPOBEHb — yI1y0JIeHHbIi

Ha3Banue pazaena

Conep:xanue pa3aesia

DJ1eMeHTBI TCOPHH MHOXKECTB U
MaTeMaTH4eCKoi JOruKu

Hcnonk3oBaHue omnepanuii HaJg MHOKECTBaMH. MHOXKeCTBa (YUCIOBBIE, T€OMETPUUYECKUX (UTYD).
XapakTepUCTUYECKOE CBOMCTBO, 3JEMEHT MHOXKECTBA, IyCTO€, KOHEYHOE, OECKOHEYHOE MHOKECTBO.
CnocoObl 3amanus MHOXecTB [loamHOkecTBO. OTHOIIECHUS MPUHAIICKHOCTH, BKIIOYCHHS, PABEHCTBA.
Onepaunu Hajg MHoxecTBamMu. Kpyru Oiinepa. KoHeuHble M O€CKOHEYHbIE, CUETHbIE W HECUETHBIE
MHOKECTBA.

KBaHTOpBI Cyl1eCTBOBaHUS U BCEOOLTHOCTH.

3akoHbl JOTUKU. (OcHOBHble no2uyecKue npasuna. PemeHue JIOrM4eckux 3afad ¢ UCIHOJIb30BaHUEM
KpyToB DWlepa, OCHOBHbIX 102UYECKUX NPABUL.

Mamemamuueckasn uHOYKYuUs.

Yuciia 1 BbIpakeHUs

[ToBTOpenue. Pemenne 3agad ¢ MCMONB30BAHUEM CBOWCTB UMCET M CHCTEM CUMCICHUS, JIEIMMOCTH,
JIOJIEM M 4YacTeM, MPOLEHTOB, MOJYJEH uucen. PelleHue 3amad ¢ MCHOJIb30BAHUEM CBOWCTB CTEIEHEW U
KOpHEW, MHOTOYJIEHOB, MPeoOpa3oBaHUN MHOTOUYWIEHOB U APOOHO-PALMOHANIBHBIX BblpaxeHHH. Pemenue
3a/1a4 C MCIOJIb30BAaHMEM TpaayCcHOW Mepwl yriia. Moaynb uucia U ero cBoiictBa. OcHogHasi meopema
apugpmemuxu. Ocmamku u cpasnenus. Aneopumm Eexiuoa. Kumatickas meopema o6 ocmamkax. Manas
meopema @epma. Pynxyus Diinepa, 4ucio u cymma oeirumeneti HAMypaibHO20 YUCIA.
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Pagnannas Mepa yria, TPUTOHOMETpUYECKass OKPY>KHOCTh. TpuUroHOMeTpudeckue (pyHKIUU YUCeT U
yrinoB. ®opMyinbl NpHUBEIEHHs, CIO0XKEHUS TPUTOHOMETpUYECKHX (GYHKUUH, (QOpMysbl JBOHHOrO M
NOJIOBUHHOTO aprymenTta. [IpeoOpa3zoBaHue cCyMmMMbl, Pa3HOCTH B TPOM3BEIECHHE TPUTOHOMETPUUYECKHUX
GYHKIMA, 1 HA0O0POT.

CreneHb C JCHCTBUTENBHBIM IIOKa3zaTeneM, cBoiicTBa crenmeHu. Yucno € Jlorapudm, cpoiictBa

norapudma. JlecsTHUHBINA U HaTypasbHbIN Jorapudm. IlpeodpazoBanue JorapupMHUUECKUX BEIPAKECHUH.

YpaBHeHHUS U HEPaBEHCTBA Pemenne 3amad ¢ MOMOLIBIO YHMCIOBBIX HEPABEHCTB M CHCTEM HEPAaBEHCTB C OJHOW NEPEMEHHOMH, C
IPUMEHEHUEM H300paKEHHUsI YUCIOBBIX IMPOMEKYTKOB. PelieHue 3agad ¢ MCIONb30BAaHUEM YHCIIOBBIX
GbyHKIMHI 1 UX TpapHUKOB.

Meron HHTEpBAIIOB JJIs PELICHUS HEPABEHCTB.

@opmyna bunoma Hviomona. Pewenue ypasnenuti cmenenu 6viuie 2 cneyuaibHulx 6uos. Teopema
Buema, meopema be3zy. Ilpusooumvie u nenpugooumwvie muoz2ounenvl. OchosHas meopema ancebpoi.
Cummempuyeckue mHocounensl. [{enouucniennvie u yer03HauHble MHO20YEHbL.

Huoghanmoswvr ypasnenus. L]ennvie opoou. Teopema Pepma o cymme K6aopamoa.

Teopemvl 0 npubnUdICEHUU OEUICMEUMENbHBIX YUCEN PAYUOHATbHBIMU. MHodcecmea na KOOpOUHAMHOU
nnockocmu. Hepasencmso Kow—Bynsxoeckozo, nepasencmeo Hencena, nepasencmea o cpeoHusx.

Jlorapudpmuueckue ypaBHEHUS U HEpaBEHCTBA. TpUTroHOMeTpuYeckue ypaBHeHHs. OIHOPOAHBIE
TPUTOHOMETPUYECKHE YpaBHEHHUs. PeleHne npocTedmmx TPUTOHOMETPUYECKUX HepaBeHCTB. lIpocrelmue
CUCTEMBI TPUTOHOMETPUYECKUX ypaBHEHUH. IIpocTelime nokasare/bHble YypaBHEHNUS U HEPABEHCTBA.

DOyHkuun Hcnonp3oBaHne CBOMCTB M TIpadUKOB JIMHEMHBIX W KBaJpaTMYHBIX (yHKIUH, 0OpaTHOM

IPONOPUHUOHATBHOCTH M QyHKIMU Y = \/; . [TokazarenbHas QyHKIMS U ee cBoiicTBa U rpadux. OyHKIMA
y = e*. Jlorapudmuueckas GyHKIMS U ee CBOWCTBA U IpaduK.

CrenenHast QyHKIUS U €€ CBOMCTBA U IpaduK.

Tpuronomerpuueckie (GYHKIMH YUCIOBOTO aprymeHta Y =COSX, y=SinX, y=tgx, y=ctgXx.
CaolicTBa U rpa)uKd TPUTOHOMETPUUYECKUX (PYHKIIHH.

J1eMeHTHI MATEMATHYECKOT0 CpasHenue 6eCKOHEYHO MAbIX U OECKOHEYHO OONbULUX.
aHaJIM3a
CraTtucTuka u Teopus BeposiTHOCTH U CTATHCTHKA, JIOTHKA, TEOPHs rPpadoB 1 KOMOMHATOPHKA
BEPOSATHOCTEM, JIOTUKA U [ToBTopenne. Vcnonp3oBanue TabIWIl U AUarpamMM sl TIPEICTAaBICHUs JaHHBIX. PermeHue 3agad Ha
KOMOMHATOPHUKA MPUMEHEHHE OIMUCATENBHBIX XapaKTEPUCTUK YHCIOBBIX HAOOPOB: CPEIHUX, HAUOOJBIIETO U HAUMEHBIIIETO

SHAYCHUA, pasMaxa, AJUCIHCPCHU W CTAHAAPTHOI'0 OTKJIIOHCHUA. Brerancinenue dgacTtor u BepOﬂTHOCTeﬁ
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coObITUH. BplunciieHHe BEpPOSITHOCTEH B OIBITAX C PAaBHOBO3MOKHBIMHM 3JIEMEHTapHBIMH HCXOJaMHU.
Hcnonb3oBaHue KOMOMHATOpPUKHU. BbrunciieHue BeposTHOCTEH He3aBUCHMBIX coObITHH. Mcnonb3oBaHue
(bopMyIIBI CTIOKEHHS BEPOSATHOCTEH, AUarpamMm Diiiepa, [epeBa BeposiTHOCTeH, popmyinbl bepHymnu.

Bepoamuocmuoe npocmpancmeo. Akcuomvl meopuu 6eposmHocmel.

VYcenoBHas BepoATHOCTh. [IpaBwiio yMHOXeHHs BeposTHOCTeH. Dopmysna IOJHOW BEPOSTHOCTH.
®opmyia baiieca.

JuckpetHble ciydaiiHble BeIMUYMHBI U pactpeneneHus. CoBMecTHbIE pacipenenenus. Pacnipenenenue
CyMMBl M IIPOM3BEIEHUS HE3aBUCHUMBIX CIydalHBIX BEJINYMH. MaTeMaTnyeckoe OXKHIAHUE U JIUCIEPCHs
CIIy4yallHOM BeIM4MHBL. MaTeMaTH4eCcKoe OKUIaHUE U JUCIIEPCHUS CYMMBI CIIy4alHbBIX BEJIMYMH.

bunapHas ciydaiiHasg BeJlM4yMHA, pacnpeneneHue bepHymnu. ['eomerpuueckoe pachpeneiacHue.
buHoMuanbHOE pacnpeielieHue U €ro CBOWCTBa. [ unepeeomempuyueckoe pacnpeoeieHue u e20 c8oLcmad.

HenpepeiBHble ciydalinple BenuuuHbl. IlnotHocTe  BeposTHOcTH. DyHKIMSA pacnpelneiIcHHUs.
PaBHOMEpHOE pacnipeneneHue.

Tlokazamenvroe pacnpedenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmanbHoe pacnpenenenue. @ynkuusa Jlamnaca.
[TapameTpsl HOpManbHOrO pacupenenceHus. [Ipumepsl cilydaliHbIX BEJIWYMH, MOJAYMHEHHBIX HOPMAIBHOMY
3aKOHY (TOTPEIIHOCTh U3MEPEHUM, POCT uenoBeka). [lenmpanvras npedenvhas meopemd.

Hepasencmeo Yebviuesa. Teopema UYebviwesa u  meopema bBepuynnu. 3axon 6onvuwiux uucen.
Bvibopounwiti memoo uszmepenus eeposimuocmeti. Ponv 3axkona Oonvuwux uucen 6 Hayke, npupooe u
obwecmse.

KoBapuanust nByx ciyvaiiHbix BenuuuH. [loHstue o kosdduumente koppensuuu. CoBMeCTHBIE
HaOJI0IEHUS IBYX CIIy4allHBIX BEJMUUH. Bbibopounsiii kodgpuyuenm xoppenayuu. Jluneiinas peepeccus.

Cmamucmuueckas cunomesa. Cmamucmuxa Kpumepusi u ee YpoeeHb 3Hauumocmu. IIposepka
npocmeuwux cunomes. IMnupuieckue pacnpeoeieHus U ux csasb ¢ meopemuyecKumu pacnpeoeieHusMu.
Panzoesas xoppensayus.

Ilocmpoenue coomeemcmeui. HuvekmusHvle U ClOpbeKMueHvle coomeemcmeus. buexyuu.
Jluckpemuas nenpepwvienocmo. Ipunyun Jupuxne.

TexcroBbI€ 321241 Pemenue 3amad Ha JABMKEHHE U COBMECTHYIO DPabOTy, CMECH W CIUIaBbl C TOMOIIBIO JIMHEHHBIX,
KBaJIPaTHBIX U JPOOHO-PALlMOHAIbHBIX YPAaBHEHUHN U X CHCTEM.
I'eomerpus [ToBTOopenue. Pemenne 3a1ad ¢ MCHONB30BAHUEM CBOWCTB (puryp Ha rutockocTH. Pemienue 3amgay Ha

JI0KA3aTeJIbCTBO U MOCTPOCHUE KOHTpHpUMeEpPOB. [IpruMeHeHne mpocTelmmx JOruuecKux npasui. Pemenne
3a7a4 C KCHOJIb30BAHUEM TEOPEM O TPEYrOJIbHUKAX, COOTHOLICHWM B IPSMOYIOJIBHBIX TPEYroJIbHUKAX,
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(aKkTOB, CBSI3aHHBIX C YETHIPEXYroJbHUKaMH. PelieHue 3aaad ¢ HMCIOIb30BAaHHEM (AKTOB, CBS3aHHBIX C
OKPYKHOCTSIMHU. PelieHne 3a1ay Ha M3MEpPEHUs Ha INIOCKOCTH, BBIUMCIEHUS JUIMH U IUtomaneid. Harmsnnas
crepeomertpus. [lpusma, napamienenunen, nupamMuaa, TeTpadap.

OCHOBHBIE TOHATHUSI T'€OMETPUU B IMPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUM U CIEACTBUSA M3 HHX.
Ilonamue 06 akcuomamuueckom memode.

Teopema Menenas ons mempadopa. IlocTpoeHue ce4eHU MHOTOTPAHHHKOB METOIOM CIIENIOB.
HenTtpanbHOE mpoekTupoBanue. [locTpoeHune ceueHnii MHOrOrpaHHUKOB METOIOM ITPOEKIIUH.

CkpenuBarolyecs npsiMble B IPOCTPAHCTBE. YTOJ MEXIY HUMU. Memoosl Haxoxicoenus paccmosHuil
MedHcOy CKpeuusaowuMucs NPSAMbIMU.

TeopeMbl 0 MapamieaIbHOCTH MPSAMBIX U IJIOCKOCTEHN B mpocTpaHcTBe. [lapamiensHoe MpoeKTUpoBaHUE
1 u300paxkeHue Quryp.

[lepneHauKyISIpHOCTh OPsAMOM M TUIOCKOCTH. OpTOroHabHOE MNpoeKTHpoBaHue. HakinoHHble U
npoekiuu. Teopema o Tpex NepneHaAuKyIsapax.

Buovi  mempasopos. Opmoyenmpuueckuti mempas’op, KAPKACHuIL mMempal’dp, PAGHOSPAHHbBIU
mempa3op. Ilpsamoyzonvuwuiti mempas’op. Meouanvl u 6umeouansvt mempal’aopa.

Jocmpausanue mempasopa 0o napaiieienuneod.

PaccTosnust mexny ¢urypamu B mpocTpaHcTtBe. OOmMI NEPHEHAUKYISAP ABYX CKPEIIUBAIOLIUXCS
MPSIMBIX.

VYrinel B mpoctpaHcTBe. lleprnieHauKynspHble IUIOCKOCTH. [110wadb opmoconanvHou npoeKkyuu.
Ilepnenouxynaproe ceyenue npusmvl. TpexepanHvlii u MmHo202panHwvll yeon. Ceoticmea HIOCKUX YV2llos
MHo202panno2o yena. Ceolicmea nioCKUX u 08YePAHHbIX Y2108 mMpexspanHo2o yana. Teopemvl KOCUHYCO8 U
CUHYCO8 OJIs1 MPexepanHo2o yeia.

Bunel MHOrorpaHHukoB. Pazeepmku mHococpannuka. Kpamuaiiwue nymu Ha nogepxrHocmu
MHO202PAHHUKA.

Teopema Jiinepa. 1IpaBuibHbIE MHOTOTPAaHHUKH. /[80UiCMBEHHOCHb NPABUTLHBIX MHO202PAHHUKOB.

ITpusma. Ilapannenenunen. CsoiicTBa napamienenunena. IIpAMOyrosibHbI — Mapajesnenumnes.
HakisioHHBIE IPU3MBI.

[Mupamuga. Bunel nupamua. DaeMeHTHl MpaBUIbHON nupamMuisl. [lupamMuabl ¢ paBHOHAKIOHEHHBIMU
pedpamu ¥ rpaHsIMH, UX OCHOBHBIE CBOWCTBA.

ITnomany noBepxHOCTEN MHOTOTPAHHUKOB.

YcedenHnas nupamua.

Hcropusi MaTeMaTUKHU Vcroku pazsutust tpuronomerpuu. Pose Knasnus Iltonemes B Tpuronomerpun. Ponb Ditniepa B pa3BUTUN
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‘ TPUTOHOMCTPHU U MATCMATUKMU.
11 knacc
YPOBEHb — yI1y0JIeHHbI

Ha3zBanue pa3aejia Conepma}me pas3aejia
J1eMEeHThI TEOPpUH HcTuHHBIC U JTOKHBIC BBICKA3bIBaAHUS, OII€pall Hal BbICKa3bIBAHUAMM. Aﬂee6pa svickasviearuli. CBI3b
MHOKECTB U BBICKA3bIBAaHMI ¢ MHOKECTBaMH. Y Mo3akaoucHusd. O0O0CHOBaHME U J0Ka3aTCJIbCTBO B MAaTCMAaTHKCE. OHpGZ{GHCHI/Iﬂ.

MaTeMaTH4eckoii Jorukn | Teopembl. Buabl noka3arenscTB. YTBEpKACHUS: 00paTHOE JaHHOMY, IPOTUBOIOIOKHOE, 00paTHOE
MPOTUBOIOJI0KHOMY. [IpHU3HaK U CBOKWCTBO, HEOOXOIUMBIE U JOCTATOYHBIC YCIOBHUS.

Yucja 1 BhIpasKeHHs [lepBuuHbIe MpeACTaBIECHUS O MHOXECTBE KOMIUIEKCHBIX YHUCEN. /lelicmeus ¢ KOMHWJIEKCHbIMU YUCTAMU.
Komnnexcno conpsiscennvie yucia. Mooynv u apeymenm yucia. Tpuconomempuueckas hopma KOMNIEKCHO20
yucaa. Pewenue ypagruenuil 8 KOMIIEKCHBIX YUCTAX.

Cymmbl u psdvl, Memoovl CYMMUPOBAHUSL U NPUSHAKU CXOOUMOCHIU.

YpaBHeHHUs] M HEpABEHCTBA Hcnonb30BaHne HEPABEHCTB M CHUCTEM HEPABEHCTB C OAHOW NEPEMEHHOMW, YMCIIOBBIX INPOMEXYTKOB, HUX
00beTMHEHUH U ITepecevyeHui.

HppauroHanbHbIEe ypaBHEHMUS.

Memoovl pewienusi QyHKYUOHATLHBIX YPAGHEHUN U HEPABEHCME.

CucreMbl MOKa3aTeIbHBIX, JOrapU(PMUUECKUX U MPPALMOHAIbHBIX ypaBHEHUH. CHCTEMBbl MOKa3aTeNbHbIX,
JOrapu(pMHUUECKUX W HUPPALMOHAIBHBIX HEPABEHCTB. YPABHEHHUS, CHUCTEMbl YpaBHEHUH C IapaMeTpoM.
['padmyeckue MeToNbl pellIeHUS YpaBHEHHWH M HepaBeHCTB. PellieHue ypaBHEHHWH M HEPaBEHCTB, COJEpPKaIIMX
NIEPEMEHHYIO TI0J1 3HAKOM MOJYJISL.

DyHKINHU Hynu ¢yHkuumm, npoMexyTKu 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTh. HanOomnbliee 1 HauMeHbIlIee 3HaYCHHE
¢ynkuuu. [lepuonuueckne GyHKIMM U HAUMEHBIIUH nepuoJl. YeTHble U HeueTHble QYHKUMU. DYHKYUU «OpOOHAs.

yacmo yucaay Y = {X} u «yenas wacmo yuciay Y = [X] .

OO6patHble TpUroHoMeTpuyeckre (QyHKIIMH, UX TJIaBHbIC 3HAYSHUS, CBOUCTBA U TpauKH.
B3zaumuo oOpatHeie QyHkuuu. ['paduxu B3aumHOo oOpaTHbIX ¢yHKIHMH. IIpeobpazoBanus rpadukon
(YHKLUH: CBUT, YMHO)KEHHE HA YUCIIO, OTPAKEHUE OTHOCUTEIBHO KOOPIMHATHBIX OCEH.

DJIeMEeHTBI [Tonsitue npenena Gyakuu B Touke. [lonsamue npedena hynkyuu 6 beckoneunocmu. Acumnmomul epaghura
MaTeMaTH4YecKoro aHaim3a | ¢yukyuu. HenpepoiBHOCTh QyHKIMHN. Céoticmaa nHenpepvignvix Qynxyui. Teopema Beviepumpacca.

Huddepenunpyemocts ¢ynkuuu. [IpousBonnas ¢ynkuum B Touke. KacatenbHas K rpaguky (QyHKIHH.

['eomerpuuecknii M (u3MYeCKHil CMBICH TNPOU3BOAHON. [lpumenenue npoussoonou 6 ¢usuxe. IIpou3BoHBIE
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aneMeHTapHbIX (GyHkuuid. [IpaBuna nuddepenupoBanus.

Bropas npousBoiHas, ee reoMeTpruuecKuil U GU3NYECKUN CMBICI.

Touku skcTpemyma (MakcuMymMa M MuHUMyMa). MccnemoBanuwe »iieMEHTApHBIX (DYHKIHMA Ha TOYKH
JKCTpeMyMa, HauOoJIblllee U HaUMEHbIIee 3HaYeHUE ¢ MOMOIIBIO MTPOU3BOIHON. [locmpoenue epagurkos ¢hyHkyuii
€ NOMOWbI0 NPOU3B0OHBIX. [Ipumenenue npouzsooHou npu pewenuu 3adaq. Haxoocoenue sxcmpemymos gynkyui
HEeCKOJIbKUX NePEMEHHDIX.

[TepBooOpasnas. Heomnpenenenuwnii wuHTerpan. IlepBooOpasHbie snemMeHTapHBIX GyHKIUH. [lnomans
KpuBoJIMHEHHOM Tpamneuuu. @opmyna HeroTona-JleitOnuna. OmnpeneneHHb UHTErpan. Buiuucienue niowaoet
NIOCKUX (hu2yp u 06vemos men 8paujetuusi ¢ NHOMOWbIo0 uHmezpaa.

CraTtucTuka v Teopust
BEpPOSITHOCTEI, JIOTHKA U
KOMOMHATOPUKA

Koouposanue. /[souunas 3anuco.
OchosHvle nonamus meopuu epagos. /epesvs. /leouunoe depeso. Ceaznocms. Komnonenmul c6a3HOCMU.
Ilymu na epaghe. Duineposwl u I amunomonossvt nymu.

TekcToBblE 3a1a4H

[IpumeHeHre Mpu pelIeHWH 3a7ad  CBOMCTB apU(pMETHYECKOM M TE€OMETPUYECKOM MpOrpeccHd,
CYMMHPOBaHMsI O€CKOHEYHOM CXOJIIENCs] TeOMETPUUECKOM MPOrPeCcCHH.

I'eomerpus

T'eomempuyeckue mecma mouex  npoCmpancmae.

Tena BparieHus: IWIMHAP, KOHYC, map u cdepa. CeyeHus NMIMHIPA, KOHyca U mapa. [llapoBoii cermeHT,
IapOBOM CJIOM, IIAPOBOM CEKTOP (KOHYC). Y CEUEHHBIN KOHYC.

Onemenmsl cpepuueckou ceomempuu. Konuueckue ceuenus.

KacarenpHble npsiMble U TUIOCKOCTH. Brimcanubie n onmcanubie chepbl. Kacaowuecs cghepol. Kombunayuu
meJs 6paeHusl.

[Tonsitue oovema. OOBeMbl MHOTOTpaHHUKOB. OO0BEMBI TeNl BpaiieHus. Akcuomsl obvema. Bvisoo gopmyn
00beM08 NPAMOY20IbHO20 Napajieienunedd, npuzmsvl U nupamuovl. Dopmynsl 011 HAX0dCOeHUs 00veMa
mempasopa. Teopemvl 06 omHOWEHUAX 0OBEMOS.

Tpunosicenuss unmezspana x 8bluUCIeHUIO 00beMO8 U nogepxHocmel men spawerust. Ilowaos cepuueckozo
nosica. Obvem wapogozo cros. llpumenenue 06vemMos npu peuteHuu 3a0au.

[Tnomane chepsl.

Paszeepmra yununopa u konyca. Ilnomaas MOBEpXHOCTH NWIMHIPA M KOHYCA.

KomOuHamyu MHOTOIpaHHUKOB U T€J BpaIlleHUs!.

[Tonobue B mpoctpancTee. OTHOLIEHHE 0OBEMOB U IIOMIAJIEH MOBEPXHOCTEN MOT0OHBIX (Uryp.

Heudicenuss 6 npocmpancmee: napamielbHulll. NEPEHOC, CUMMEMPUS. OMHOCUMETbHO NIOCKOCMU, YEHMPAIbHAS
CUMMempUsl, NOBOPOM OMHOCUMENTLHO NPSMOL.

Ilpeobpaszosanue nododbus, comomemus.. Pewenue 3a0au  Ha  NIOCKOCMU € UCHOIb308AHUEM
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cmepeomempudecKux Memooos.

BexkTopbl M KOOPpAUHATHI B Bektopsl u koopauHaThl. CymMMa BEKTOPOB, YMHOKEHHE BEKTOpPAa Ha YHUCIO. YTOJN MEXIY BEKTOpaMHU.

NMPOCTPAHCTBE CkansipHO€E NTPOU3BEACHHUE.
om mouku 00 niockocmu. Cnocoowl 3a0anus NPAMOL YpasHeHUsAMU.

ceomempuu macc. Pewenue 3a0au ¢ NOMOWbIO BEKNMOPOB U KoopduHam.

VYpaBuenue miaockoctd. PopMyiia paccTOSTHUS MEXy TOUKamH. YpaBHeHHUE cepbl. Dopmyna paccmoanus

Pewenue 3a0au u ookazamenvbcmeo meopéem C nomouibio 6€eKmopoe u MemoooMm Koop()uﬂam. Onemenmol

HcTopusi MaTeMaTHKHU «Apudmeruka» rpedeckoro yueroro {uodanra. Poccuiickuit yue6nuk Maruuukoro. Pa3Butie MmaTeMaTuku

B cpeaHue Beka. Pazputue matemaruku B 20 Beke. Ponp MmaTemaruku B pazsutuu Poccun.

TemMaTH4ecKoe MJIAHMPOBAHHUE

ons 10-11 knaccog cOCTaBIEHO € YYETOM paboueil mporpaMMbl BOCIUTaHUs. B BocmuTaHny 00y4aronuxcsi FOHOIIECKOTO BO3pacTa

IIPHUOPUTCTOM ABJIACTCA CO3aHNC 6HaFOHpI/I$ITHLIX YCJ'IOBI/Iﬁ JUIA HpI/IO6peT€HI/I${ O6y‘laIOIJ_II/IMI/IC$I OIIbITAa OCYIICCTBJICHHUA COUAIIbHO 3HAYUMBIX HCII.

Beigenenne 1aHHOTO IPUOPHUTETA CBSI3aHO C OCOOCHHOCTSIMU 00YYaIOIINXCsl FOHOIIECKOTO BO3pAcTa: ¢ UX MOTPEOHOCTHIO B JKU3HEHHOM
CaMOOIIpeIeNIEHUH, B BEIOOpE JTaIbHEHIIIEro )KU3HEHHOTO TyTH, KOTOPBIN OTKPBIBAETCA MEpe]l HUMHU Ha TIOPOTe€ CaMOCTOSATENIbHOM B3pOCION KU3HH.
Cnenartb npaBWIbHBIN BEIOOP CTApIIEKIACCHUKAM ITOMOXET UMEIOIIUICS Y HUX peallbHbIN MPAaKTUYECKUH OIBIT, KOTOPBI OHU MOTYT PUOOPECTH B
TOM YHCJI€ U B IIKOJIE. BakHO, 4TOOBI OMBIT OKa3aJICsl COLMATBHO 3HAYUMBIM, TaK KaK UMEHHO OH IIOMOXET TapMOHUYHOMY BXO0XKJICHHIO
00yyaroluMxcst BO B3pOCIIYIO JKHU3Hb OKpPYXKAIOLIero ux oduiecTsa. JT1o:

1. OmBIT A€T, HAIIPABJIEHHBIX HA 3200Ty O CBOEH CEMbe, POJHBIX U OJIM3KHUX;

2. TpyJ1OBOH OIBIT, OIBIT YYAaCTHUs B IPOU3BOACTBEHHON MPAKTHKE;

3. ONBIT JIeJ, HAIPABJICHHBIX HA TI0JIH3Y CBOEMY POJTHOMY TOPOY HIIH CEIy, CTPaHE B IIEJIOM, OMBIT IEATEIIEHOTO BBIPAYKEHUSI COOCTBEHHOU
rpakJaHCKON MO3ULINY;

4. ONBIT IPUPOAOOXPAHHBIX JIETT;

5. ONBIT pa3pelieHrs BOZHUKAIOMINX KOHPIUKTHBIX CUTYallUi B IIKOJIE, IoMa UK Ha YIIULIE;

6. OIIBIT CAMOCTOSITENILHOT'O IPUOOPETEHHSI HOBBIX 3HAHUH, TPOBEACHUS HAYUYHBIX HUCCIEIOBAHUHN, ONIBIT IIPOEKTHOM JeSITEIbHOCTH;

7. OIIBIT H3YUCHUS, 3allIUTBI U BOCCTAHOBJICHUA KYJIBTYPHOT'O HACJICANUA YCIIOBCUYCCTBA, OIBIT CO3JaHUA COOCTBEHHBIX HpOI/I3Be,[[eHI/II71 KYJIbTYPHI,

OIIBIT TBOPYCCKOI0O CaMOBBIPAKCHU
8. ombIT BCACHUA 3J0POBOTO o6pa3a JKA3HU U 3a00THI O 3A0POBBE APYIrux HIOﬂCﬁ;
9. omBIT OKa3aHUS IMOMOIIIH OKPYKaroUInuM, 3a00THI O MAJIBIIIAX HJIHM IOKUJIIBIX JIIOJAX, BOHOHTepCKI/II\/’I OIIBIT,
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10. oObIT caMOIO3HAHUS U caMoOaHalin3a, OIIbIT CONUAJIBHO MPHUEMIICMOI'0 CAMOBBIPAXKCHUA U CaMOpCaIn3aluu.

10 kaacce (yriy0JjeHHbIH YPOBEHb)

Ha3Banue pa3nena

O01ee KOJIMYECTBO YaCOB

KonTpoabHbie padoThl

DNEeMEeHTHI TEOPUH MHOXKECTB U 2

MAaTeMaTUYECKOM JIOTUKH

Uwucna u BeIpaXKeHUS 59 4
YpaBHEHHsI U HEPABEHCTBA ol

OyHKIMH 14

DeMEeHThl MaTeMaTUYEeCKOT0 aHaIn3a 5

CraTtucTuKa ¥ TeOpHs BEPOSTHOCTEH, JTIOTUKA 10

1 KOMOMHATOpUKa

TexcToBble 3a1aun 1

I'eomerpus 62 3
UTOro 204 12

11 knace (yriry6JieHHbI YPOBEHBb)

Ha3Banue pa3nena

O011ee KOJIMYECTBO YaCOB

KoHTpoJibHbIE padoThI

DJIEMEHTBI TEOPUU MHOXKECTB U 1

MaTeMaTHYECKOM JIOTHKH

Yucna v BeIpayKeHUs 10

VYpaBHEHMSI U HEPABEHCTBA 53 3
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OyHKIUU 15 1
DeMEHTHI MaTEeMaTUYECKOTO aHaIu3a 57 3
CraTucTka ¥ Teopus BEpOSITHOCTEH, JTOTHKa 3

Y KOMOMHATOpHKA

TekcToBble 3a1a4n 4

I'eomerpus 42 2
BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 18 1
Hcropust maTeMaTuku 1

UTOro 204 10
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