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1. HﬂaanyeMue pe3yJabTaTbl 0CBOCHUS yqeﬁﬂoro npeameTa

JIM4HOCTHBIE Pe3yJIbTATHI:
-(opMupoBaHUEe OTBETCTBEHHOTO OTHOILICHHS K YYEHHIO, TOTOBHOCTh M CHOCOOHOCTH OOy4aromMXCs K CaMOPa3BUTHIO M CaMOOOpa30BaHHIO HAa OCHOBE
MOTHBAIMH K 00YUEHHIO U MTO3HAHUIO, BBIOOPY JajbHelero o0pa3oBanus Ha 6a3e OpUEHTUPOBKH B MUpe Ipodeccuii 1 mpodecCuOHATBHBIX MPEINOUTCHHIA;

-(popMUpOBaHUE IEIIOCTHOIO MUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U OOIIECTBEHHON MPAKTUKH;

-YMEHHE SCHO, TOYHO, TPAMOTHO M3JIaraTh CBOW MBICIIM B YCTHOM M NHCbMEHHOW pe4M, IOHUMATh CMBICII ITIOCTaBICHHOW 3a/1a4y, BBICTPAUBaTh apryMEHTALMIO,
IIPUBOJUTH IIPUMEPHI;

-PEACTaBIATh MaTEMaTHYECKYI0 HayKy Kak cdepy YeloBeYecKOW [eATeNbHOCTH, MPEACTABIATh JSTalbl €€ Pa3BUTHUS U €€ 3HAYUMOCTh JJIS Pa3BUTHUS
LIMBHIIM3AIIH;

“KPUTUYHOCTHb MBIIIJICHUA, YMCHHUEC PACTIO3HABATD JIOTUYCCKU HCKOPPCKTHBIC BBICKA3BIBAHUS, KPUTUYCCKU MBICIINTD, OTIINYAaTh T'HIIOTE3Y OT (baKTa;

-OpuCHTaIuA o6yqa101u1/1xc;1 Ha pCajM3allui0 IIO3UTUBHBLIX JKH3HCHHBIX IICPCIICKTUB, HWHHIUATHUBHOCTL, KPCATHUBHOCTb, I'OTOBHOCTb H CIIOCOOHOCTL K
JIMYHOCTHOMY CaMOOIIPECACIICHUIO, CIIOCOOHOCTBH CTaBUTh EJIN U CTPOUTD )KU3HCHHBIC IIJIAHBI;

-TOTOBHOCTbL M CIIOCOOHOCTH O6yanOHIHXC$I K CaMOpPasBUTUIO U CaMOBOCIIMTAHUIO B COOTBETCTBHUH C O6HI€‘-ICJ'IOB€‘ICCKI/IMI/I OEHHOCTAMH H HJACaIaMHU
rpaxIaHCKoOro O6H.I€CTB3.;

- HPABCTBCHHOC CO3HAHHUEC W IMOBCACHHUEC Ha OCHOBC YCBOCHUA O6HIC‘~I€J'IOB€‘~ICCKI/IX HGHHOCTCfI, TOJICPAHTHOTO CO3HAHUA W IOBCACHHSA, TOTOBHOCTH U
CITOCOOHOCTH BECTH Auajor ¢ ApyrumMu JIroaAbMU, 10CTUTATh B HEM B3aUMOIIOHUMAHUA, HAXOANUTb 06H_II/Ie e U COTPYAHUYATDb IJId UX DOCTHIKCHUA.

MeTaﬂpe}]MeTHbIe pe3yabrarhl.

~YMCHUC CaMOCTOATCIIbHO IIJIAHUPOBATH AJIbTCPHATUBHBIC ITYTU JOCTUKCHUA ueneﬁ, OCO3HAaHHO BBI6I/IpaTB HanOoJee S(I)(I)GKTI/IBHBIC CITIOCOOBI peiCHUA qu6HLIX
M MO3HABATCJIbHBIX 3aJa4,

-YMEHHE OCYIIECTBIISITH KOHTPOJIb IO PE3ybTaTy U MO COCO0Y MEeHCTBHS Ha YPOBHE MPOU3BOJIBHOTO BHUMAHUS U BHOCUTh HEOOXOAMMBIE KOPPEKTHBHI;

-OlLIECHUBAaTh BO3MOXKHBIE IOCIEACTBUS JOCTHKEHHUS MMOCTABICHHOM IEIU B ACATCIIBHOCTH, COOCTBEHHOM KU3HU M KU3HU OKpYyKaromux HIOﬂCﬁ, OCHOBBIBasICh Ha
C006pa)KeHI/I${X OTUKH U MOPAJIA;

-OLCHUBATBH PECYPCHI, B TOM YHCJIC BPEMSA U JPYTUC HCMATCPUAIILHBIC PECYPCHI, HGOGXOZ[I/IMLIC JJIA JOCTHXKCHUA MOCTaBJICHHOMN neiau,
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-BBIOMPATH MYTh JOCTHKECHHUS [T, INIAHUPOBAThH PEUICHUE MMOCTABICHHBIX 33/1a4, ONTUMH3UPYS MaTepUaTbHbIC 1 HEMAaTePHAIBLHBIC 3aTPAThL;
-OpraHu30BbIBaTh 3(PPEKTUBHBIN MOMCK PECYPCOB, HEOOXOAUMBIX VISl IOCTUXKEHUS TTOCTABICHHOM IIEJIH;

-COIIOCTABJIATh IIOJYyYEHHBIN PE3YIbTAT JEATEIBHOCTH C IIOCTABJIEHHOM 3apaHee 1IeNbo;

-YMEHHE NMPUMEHSITh MHAYKTUBHBIC U JEAYKTUBHBIC CTPATETUU PEILICHUS 3a/a4;

-YMEHHUE CaMOCTOSATEIHLHO CTABUTH II€JIN, BEIOUPATH U CO3AaBaTh aJTOPUTMBI JIsI PEIICHUS YI€OHBIX MATEMAaTUICCKUX MPOOIIEM.
IIpenmeTHble pe3yabTaThl:

BoinyckHuk Hayuyutcess B 10-11 kiaccax (it MCHOJIb30BaHHS B TOBCEAHEBHOH KM3HM U o0ecnedeHHs] BO3MOKHOCTH YCHEUIHOTO MPOI0JIKEHUS
o0pa3oBaHusi Ha 6a30BOM YpOBHe)

BbInyCKHUK Hay4uTCH:
- CAaMOCTOSATEJIBHO ONPEACTATH LIEJH, 33/1aBaTh MapaMeTPhl U KPUTEPUH, TT0 KOTOPBIM MOYKHO ONPEAETUTh, YTO LIETb JOCTUTHYTA;
OLIEHUBATh BO3MOYKHBIE MTOCIIEICTBUS JOCTH)KEHUS ITOCTABICHHOM L€/ B J€SITeIbHOCTH, COOCTBEHHON JKU3HU M JKM3HU OKPYXKAIOIIUX JII0/IeH, OCHOBBIBAsCh Ha
COOOpaKEHMSIX ITUKHA U MOPAJIH;
- CTaBUTb U (GOPMYIHPOBATH COOCTBEHHBIE 33124 B 00pPa30BaTEIbHON JESITEIbHOCTH U )KU3HEHHBIX CUTYAIUX;
- OIICHUBATh PECYPCHI, B TOM YHCJIE BpeMs U IpYrHe HeMaTepHaIbHbIE PECYPChl, HEOOXOAUMBIE ISl IOCTHKEHHS TOCTABICHHON 1EeITH;
- BBIOUpATh MYyTh TOCTUKEHUS 1[I, JIAHUPOBATh pEeIlIeHUE MOCTABICHHBIX 33/1a4, ONTUMU3UPYS MaTepUaIbHbIC U HEMaTepUaIbHbIE 3aTPAaThI;
- OPraHM30BBIBATH YPPEKTHUBHBII MOMCK PECYPCOB, HEOOXOAMMBIX JJISl TOCTHIKEHUS TIOCTABICHHOH 11ETIH;
- COTIOCTAaBJIATH MOJIyUYEHHBIN pe3yabTaT AeITEeIbHOCTH C IIOCTABICHHOMN 3apaHee LENbo.
BbINYCKHUK HAYYUTCS:

- UCKaTh M HaX0JUTh 000OIIEHHBIE CITOCOOBI PEeLIeHHs 3a7a4, B TOM YHCIIE, OCYIIECTBIATh pa3BepHYThIH HH(OPMAIIMOHHBIN MOUCK M CTABUTh HAa €r0 OCHOBE
HOBBIE (Y4eOHbBIC U TTO3HABATEINIbHBIC) 3a1a4H;

- KPUTUYECKH OLIEHUBAThb M WHTEPHPETHPOBATh MH(OPMAIMIO C pa3HBIX MO3UIMHA, pacro3HaBaTh U (UKCHPOBATH NMPOTUBOpPEUUs B HMHGPOPMAIMOHHBIX
MCTOYHHKAX;

- HCIIOJIb30BaTh PA3JIMYHbIE MOJEIbHO-CXEMAaTUYECKHE CPEJICTBAa JIsi IPEJCTaBICHHUs CYIIECTBEHHBIX CBSI3€H M OTHOILEHHWH, a Takke HPOTHBOPEYMIA,
BBISIBIICHHBIX B WH(OPMAIIMOHHBIX UCTOYHUKAX;

- HaXOJIUTh U MPUBOAUTH KPUTHUYECKHE ApTyMEHTHI B OTHOLICHHWU NCHCTBUH M CYXIEHHMH JPYroro; CHOKOWHO M Pa3yMHO OTHOCHTBCS K KPHUTHUYECKHM
3aMeYaHUsIM B OTHOIIEHUH COOCTBEHHOTO CYXKJIEHUS, pacCMaTPpUBaTh X KaK pecypc COOCTBEHHOTO Pa3BUTHS;

- BBICTPaMBaTh MHIMBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAS OIPAHHUUEHHS CO CTOPOHBI JPYTUX YYACTHUKOB U PECYPCHBIE OTPAaHUYEHUS;

- MEHSTh U yJePKUBATh PAa3HbIEC MMO3UIMH B TIO3HABATEIILHON JCSATEITHHOCTH.

BbINYCKHUK HAYYUTCS:

- OCYIIECTBIIATH JEIOBYI0O KOMMYHHUKAITUIO KaK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMU (KaKk BHYTPH 00pa30BaTeIbHON OpraHU3alliH, TaK U 3a €€ MMpeesiaMu),

no0MpaTh MAapTHEPOB JUIS IETIOBOM KOMMYHHMKALIUN UCXOJIS M3 COOOPaXEHUN Pe3yJIbTATUBHOCTH B3aUMOJICHCTBHS, @ HE JIMYHBIX CUMIIATUH;
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- TIpY OCYIIECTBJIICHUHU TPYNIIOBONH pabOThl OBITh KaK PYKOBOAMTENEM, TaK M YJICHOM KOMAaH[bl B PAa3HBIX POJISX (TeHepaTop HeH, KPUTHUK, UCIOIHUTEINb,
BBICTYNAIOLIHNH, SKCIEPT U T.1.);

- KOOPAMHUPOBATH U BBIMOJIHATH paOOTY B YCIOBHUSIX PEAIbHOT0, BUPTYAIILHOTO U KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHS;

- pa3BEpHYTO, JOTMYHO U TOYHO U3JIaraTh CBOIO TOUKY 3PEHUS C MCII0JIb30BAaHUEM a/IEKBATHBIX (YCTHBIX M MMCbMEHHBIX) SA3BIKOBBIX CPEJICTB;

- pacmo3HaBaTh KOH(JIMKTOTEHHBIE CHTYyallMd W MPeJOTBpamaTh KOH(MIMKTHI 10 WX AaKTHBHOM (a3bl, BHICTpAMBATh JICIOBYI0O M 0O0pa30BaTEIbHYIO
KOMMYHHKAIHIO, n30eras JUYHOCTHBIX OLIEHOYHBIX CYKACHUH.

IlpeaMeTHBIE PE3YabTaThI:

Yri1y0/1eHHBIH YPOBEHb
«CucreMHO-TeopeTHYeCKHE Pe3yJIbTaThD)

Pa3nen I1. BoInyCKHUK HAYy4YuTCS V. BbIlyCKHUK MOJYYHUT BO3MOKHOCTH HAYYHUTHCS
Ilesu ocBoeHUst JI71st yCIemHoro NpoaoJKEeHUs! 00pa3oBaHus s obecneyenus 603MOACHOCU YCREUHO20 NPOOOIIHCEHUS
npeaMera 10 CHEHMATIBHOCTSIM, CBSI3aHHBIM C IIPUKJIQJAHBIM UCIOJIB30BAHUEM | 00pA3068aHUs NO CNEYUATbHOCMAM, CEA3AHHBIM C
MaTeMaTHKH ocywecmeiieHuemM HayuHol U Uccie008amenbCeKoll
desmenbHocmu 6 001ACmU MAMEMAMUKU U CMENCHBLX HAYK

TpeGoBanus k pe3yjbraram

D1eMeHThbI TEOPUH —  CBOOOIHO OMEpUPOBATH. MOHATHUAMHU: KOHEYHOE MHOYKECTBO, DIEMEHT —  Jlocmuoicenue pesynomamos pazoena ll;
MHOKEeCTB 1 MHO’K€CTBA, [IOJJMHOKECTBO, IIepeceueHne, 00bEeJMHEHHE U PAa3HOCTh —  onepuposams NOHAMUEM ONpedeieHus,
MaTeMaTH4ecKoil MHOX€ECTB, UHCJIOBbIE MHOXKECTBA Ha KOOPAWHATHOMN MPSMOH, OTPE30K, OCHOBHBIMU BUOAMU ONPEOeIeHUT, OCHOBHbIMU
JIOTHKH MHTEPBAJ, OJIYUHTEPBAJ, IPOMEKYTOK C BBIKOJIOTON TOYKOH, rpaduueckoe sudamu meopem;
IpeJCTaBIeHNE MHOXKECTB Ha KOOPAMHATHOMN TJIOCKOCTH; —  NOHUMAMb CYMb KOCEEHHO20
— 3a7aBaTh MHOXXECTBA MEPEUNCICHUEM U XapaKTePUCTHUECKUM CBONCTBOM; dokaszamenbcmea,
— OIEepUpPOBATh MOHATUSAMU: YTBEP)KJIEHUE, OTPULIAHNUE YTBEPKICHNUS, —  onepuposamv NOHAMUIMU CHEMHO20 U
UCTUHHBIE U JIOKHBIE YTBEPKICHHUS, IPUUNHA, CIIEACTBHE, YaCTHBIN ciryyait HeCYemno20 MHONCECMEa;
00IIero YTBepKIEHUS, KOHTPIIPUMED; —  NpUMeHAmMb Memoo Mamemamuyeckoll
— TPOBEPSTH NPUHAATIEKHOCTH JIEMEHTa MHOXKECTBY; UHOYKYUU 0I5l NPOBEOCHUS PACCYHCOCHUN U
— HaXOJAWUTh NepeceyeHre U 00beAMHEHNE MHOKECTB, B TOM YHCIIe 00KaA3amMenbCme U npu peuenuy 3a0ay.
MPEICTABICHHBIX TpadUuecKy Ha YUCITOBOM MPSAMOM U HA KOOPIMHATHOM B noeceownesnotl s'cusnu u npu uzyyeHuu Opyeux
IJIOCKOCTH; npeomemos:
— TPOBOJUTH JOKa3aTeNbHbIE pacCyKIeHUs 111 000CHOBaHUSI HCTUHHOCTU —  UCNOb308aMb MEOPEeMUKO-MHOHCECMBEHHbI
YTBEPKACHUM. A3BIK U A3IK NO2UKU 0151 ONUCAHUS PEATIbHbIX




B nosceHeBHOM KU3HU U IPU U3YYEHUU APYTHUX IIPEAMETOB:

HCITI0Jb30BaTh YHCJIOBBIC MHOXXCCTBA Ha KOOpﬂHHaTHOﬁ HpHMOfI 1 Ha
KOOpHHHaTHOﬁ IIJIOCKOCTH IJId OIMKMCaHUA pE€AJIbHBIX IIPOLECCOB U HBHGHHﬁ;
MMPOBOAUTDL AOKA3aTCIBbHBIC PACCYKACHUA B CUTyallUAX HOBCCHHGBHOﬁ
JKHU3HU, ITPU PCHICHUH 3a1a4 U3 APYTUX NMNPECaAMCTOB

npoyeccos u s6ieHull, NPU peuleHuu 3a0ay
Opyaux yueOHblX npeomMemos

Yucaa n BbIPAKCHUSA

CB000IHO OonEpUpPOBATh MOHATHAMU: HATYPAJIbHOE YHCII0, MHOKECTBO
HATYpaJIbHBIX YHCE, 1IeJI0€ YHCII0, MHOKECTBO IIEJIBIX YMCEell, OOBIKHOBEHHAs
Ipo0b, NecaTUYHAs APOoOb, CMEIIAHHOE YUCIIO, PAllMOHAILHOE YHCIIO,
MHO’KECTBO PallMOHAJIbHBIX YHCEN, UPPALMOHAILHOE YUCIIO, KOPEHb CTENIEHU
n, IeUCTBUTEIBHOE YUCIIO, MHOKECTBO JIEUCTBUTENIbHBIX YHCET,
reoMeTpuuecKas HHTEpIIpeTals HATypaibHbIX, LEIbIX, PAllMOHAIbHbIX,
JIEMCTBUTEIIbHBIX YNCEN;

MOHUMATb U OOBSACHATH PA3HULLY MEXKY O3ULIMOHHON U HETTO3ULIMOHHOMN
CUCTEMaMH 3alllCH YUCEIL;

MEPEBOUTH YUCIIA U3 OAHON CUCTEMBI 3aMTUCH (CUCTEMBI CUMCIICHUS) B
APYTYIO,

JIOKa3bIBaTh U UCIIOJIb30BATh MPU3HAKU JAETUMOCTH CYyMMBbI U IPOU3BEACHMUS
TIPH BBITIOJTHEHNW BBIYMCIICHUM U PEIICHUH 337124,

BBINIOJIHSATH OKPYTJIEHUE PAllMOHAIBHBIX U UPPALMOHAIBHBIX YHCEII C
3a/laHHOM TOYHOCTBIO;

CpaBHMBATh JIEHCTBUTENIbHbIE YUCIIA Pa3HBIMU CIIOCOOAMH;

YIOPSAOYNBATH YMCIIA, 3aMUCAHHBIE B BUJIE OOBIKHOBEHHOHW H JIECATUYHON
IpoOu, Yuclia, 3aMMCcaHHbIe ¢ UCTIOIb30BAHUEM aAPU(PMETUIECKOTO
KBaJPaTHOTO KOPHs, KOPHEH CTeNeHU O0bIIe 2;

Haxoauth HOJ[ m HOK pa3upiMu ciocobaMu U UCTIOIB30BaTh UX MPU
pELIeHUH 33]1a4;

BBITNOJIHATH BBIYUCIICHUS U IPeoOpa30BaHuUs BIPAXKEHUH, COJIEpIKaIINX
NeNCTBUTENbHBIE YUCIIa, B TOM YHCIIE€ KOPHU HaTYpaJIbHbIX CTETICHEH;
BBITIOJHATH CTAaHJAPTHBIE TOXKIESCTBEHHBIC TPE0Opa3OBaHUS
TPUTOHOMETPHUECKUX, TOTAPUPMIUECKHUX, CTETIEHHBIX, HPPAIIMOHAIBHBIX
BBIPAKECHMUII.

B noBcegHeBHOI )KH3HU U IpU U3YUCHUHN APYTUX NPECAMCETOB:

BBITIOJIHATH U OOBSCHATH CPABHEHHE PE3YJIbTATOB BHIYMCICHUN MPU PELLICHUN
MPAKTUYECKHX 3aj[a4d, B TOM YHCIIe MPUOIMKEHHBIX BRIYUCICHUMN, UCTIONb3YS

Jocmuoicenue pezyriomamos pazoena ll,
C80000HO ONEPUPOBAMb YUCTOBHIMU
MHOJHCECMBAMU NPU PeUleHUU 3a0ay,
NOHUMAMb NPUYUHBL U OCHOBHbLE UOeU
PAcuUpeHUs YUCI08bIX MHONCECMS,

61a0emsb OCHOBHLIMU NOHAMUAMU MeoPUU
oenumocmu npu peuieHuy CmaHoapmubix
3a0au

umems 6aA308vie NPeOCMAsIeHUs O
MHOHCECBe KOMNIEKCHBIX YUCe]l,

CB80000HO BLINOJIHAMb MOAHCOECMBEHHBLE
npeobpazoeanus mpueoHOMempuiecKux,
Jlo2apughmuyeckux, CmeneHHulx GblpadCceHull;
enademuv opmynou bunoma Horomona,
NPUMEHAMb NPU peuleHuU 3a0a4 meopemy o
nunetinom npeocmasnenuu HO/;
npumeHams npu peutenuu 3a0ad Kumaiickyro
meopemy 06 ocmamrax;

npUMeHsmb npu pewenuu 3aoay Manyio
meopemy Pepma,

YyMemb 8bINOIHAMb 3ANUCL YUCTA 8
NO3UYUOHHOU CUCIeMe CYUCTEHUSL,
NPUMEHAMb NPU PEUeHUU 3a0ay meopemuKo-
Yucn08vle PYHKYUU: YUCIO U CYMMA
Oenumernet, yHkyuro Jiiepa;

NPUMEHAMb NPU PeueHuU 3a0ay yenHvle
opodu;

NpUMEHAMb NPU peueHUU 3a0ay MHO20UIeHbl
¢ OeticmeumenbHuIMU U YerblMu
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pasHbIe CII0COObI CPAaBHEHUH;

3aIHCHIBAaTh, CPABHUBATH, OKPYTJIAThH YHCIOBBIC TaHHBIC PEATBHBIX BETUIHH
C UCIOJIb30BAaHNEM Pa3HbIX CHCTEM U3MEPEHUS;

COCTaBJIATH U OUCHUBATH pa3HbBIMU cnoco0aMy YUCJIOBEIE BBIPpAXKCHUSA ITPpU
pEIIeHNH PAKTHYECKUX 3a/1a4 ¥ 33/1a4 U3 APYTUX YICOHBIX IPEIMETOB

K03 Ppuyuenmamu,

671a0emv NOHAMUAMU NPUBOOUMDLI U
HenpugoOUMbLlL MHO2OUIEH U NPUMEHSIMb UX
npu pewienuu 3a0au,

npumensimo npu peweHuu 3a0ay OCHOBHYIO
meopemy aneeopbvl,

NPUMEHAMb NPU PeueHuU 3a0ay npocmetiuiue
@DYHKYUU KOMNIEKCHOU NepeMeHHOU KaK
2eomempuieckue npeobpazo8aHus

YpaBHenus u
HepaBeHCTBa

CB0060HO OonIepupOBaTh MOHATUSAMU: YpaBHEHHE, HEPABEHCTBO,
PaBHOCHJIbHBIE YPAaBHEHUS U HEPABEHCTBA, YPAaBHEHUE, SBIIAIOLLEECS
CJIEICTBUEM JIPYTOro YpaBHEHHUsI, ypaBHEHHU S, PABHOCUJIbHbIE HA MHOXECTBE,
paBHOCHJIbHBIE IPEe0OPa30BaHMsl YPAaBHEHUIA;

pelath pa3Hble BUbl YpaBHEHUN U HEPABEHCTB U UX CUCTEM, B TOM YHUCIIE
HEKOTOpbIC ypaBHEHUS 3-i U 4-i1 cTeneHeu, IpoOHO-pallMOHaTIBbHBIC U
MPpaLOHAJIbHBIE;

OBJIaJIETh OCHOBHBIMU THUIIAMH ITOKa3aTEJIbHBIX, JOTapUPMHUUECKHUX,
UPPALMOHATIbHBIX, CTEIIEHHBIX YPaBHEHUI U HEPABEHCTB U CTaHAaPTHBIMU
METOJaMH UX PELIEHUI U MPUMEHATH UX IPU PELIECHUH 3a/1a4;

IIPUMEHSATH TeopeMy be3y K pelIeHnI0 ypaBHEeHMI;

IPUMEHSTh TeopeMy Buera /i penieHns HEKOTOPbIX YPaBHEHUH CTENEHU
BBIIIIE BTOPOI;

MOHMMATh CMBICII TEOPEM O PABHOCHIIBHBIX U HEPABHOCUIIbHBIX
peoOpa3oBaHUAX YPaBHEHUM U yMETh UX JI0KA3bIBATh;

BJIa/IETh METOJAMU PELICHMs YPaBHEHU, HEPABEHCTB U UX CUCTEM, YMETh
BBIOMPATh METO]I PEIICHUsI 1 0OOCHOBBIBATH CBOW BHIOOD;

MCIIOJIb30BaTh METOJ] HHTEPBAJIOB AJIsl PELLIEHUSI HEPABEHCTB, B TOM YHCIIE
JIpOOHO-PALIMOHAIBHBIX U BKIIIOYAIOIINX B ce0sl HppalliOHANIbHbIE
BBIPAXKCHMUS;

pemaTth anredpanvyeckie ypaBHEHHsI U HEPABEHCTBA U UX CUCTEMBI C
napaMeTpamu ajareOpandeckuM U rpadudeckuM METOJaMu;

BJIAJIETh Pa3HBIMU METOJIaMU J1I0Ka3aTEIbCTBA HEPABEHCTB;

pelaTh ypaBHEHUS B LENIbIX YUCIIAX;

n300pa’kaTh MHOKECTBA HA IJIOCKOCTH, 337aBa€Mble YPaBHEHHUSIMH,

Locmuoicenue pezyroemamos pazoena
C80000HO onpeodesims Mun u 8bloUpamo
Memoo peutenuss NOKA3amenbHblX U
N102apUGMUYECKUX YPABHEHUT U HePABEHCMS,
UPPAYUOHATILHBIX YPAGHEHULL U HePABEHCMS,
MPULOHOMEMPUUECKUX YPAGHEHUT U
Hepagencmas, ux cucmem,

€80000HO pewiams cucmembl TUHEUHbIX
VPABHEeHUl,

peuiams 0OCHO8Hble MUNbl YPAGHEeHUll U
Hepagencma ¢ napamempamil;

NPUMEHAMb NPU peuleHuU 3a0a4 HepageHcmeda
Kowu — byusxoeckoeo, bepuynnu,

umMemyv npedcmasieHue 0 HepageHcmeax
MeHCOY CPEOHUMU CIENneHHbIMU
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HEpPaBEHCTBAMH U UX CUCTEMaMU;
CBOOOJHO UCIOJIB30BaTh TOXKAECTBEHHBIE IPEOOPA30BaHUS IPU PELICHUH
YpaBHEHUH U CUCTEM YpaBHEHHI

B nosceHeBHOM KU3HU U IPU U3YYEHUU APYTHUX IIPEAMETOB:

COCTABJISITh U PEIIAaTh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI ITPU PELLIEHUN
3aJa4 JPYTuX y4eOHbIX MPEIMETOB;

BBITIOJHSATH OLIEHKY MPABIOMOA00US Pe3yIbTaTOB, OTYyYaeMbIX MPU
PELICHUH PA3JIMYHbIX YPABHEHUN, HEPABEHCTB U UX CHCTEM MPU PEIICHUU
3a/1a4 JPYruX y4eOHBIX MPEIMETOB;

COCTaBJISITh U PELIATh YPABHEHUSI U HEPABEHCTBA C [TapaMeTpamMu IpH
pelleHnH 3aa4 JPYTUuxX Y4eOHbIX IPEIMETOB;

COCTaBJISITh YPABHEHHUE, HEPABEHCTBO UJIM UX CHCTEMY, OMTUCHIBAIOIINE
peaIbHYIO CUTYAIMIO WM PUKIAJHYIO 3a/1a4y, HHTEPIPETUPOBATh
MOJIyYEHHBIE PE3YIIbTaThI;

WCII0JIB30BaTh MPOTPAMMHBIE CPEJICTBA MPU PEIICHUH OTJEIBHBIX KJIACCOB
YpaBHEHUI U HEPABEHCTB

DOyHKIUH

Brnaners moHATHAMU: 3aBUCUMOCTb BEIMYUH, (QYHKIIMS, apTYMEHT U
3HaYeHue PyHKLUHU, 00JIacTh ONpeIeIeHUs] 1 MHOKECTBO 3HAUEHU
byHKIMH, rpaduk 3aBUCUMOCTH, TpaduK QyHKINHU, HYIH (PYHKINH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3PACTAHUE HA YNCIIOBOM IPOMEKYTKE,
yObIBaHUE HA YUCIIOBOM IPOMEKYTKE, HanOOJIbIIIee U HAUMEHbIIIEe 3HaUCHHE
(GYHKLIMHU HAa YMCIOBOM ITPOMEXYTKE, Nepuoindeckas GyHKINS, TepHo/,
YeTHasl U HeueTHasd (PYHKLUHU; yMETh IPUMEHSTh 3TH MOHATHUS IPU PELLICHUN
3az1ay;

BJIQ/IETh MOHATHEM CTENIeHHAasl PYHKIIMSI; CTPOUTH €€ TpauK U yMETh
NPUMEHSATH CBOMCTBA CTENIEHHON (DYHKIIUY IPH PELLICHUHU 3a7ay;

BJIQ/IETh MOHATUSIMHU MOKa3aTelbHast QYHKIINS, SKCIIOHEHTa; CTPOUTH UX
rpaduku 1 yMeTh IPUMEHSATH CBOWCTBA MOKA3aTENbHON (YHKIIUH NPU
pEILIEHNN 3a/]a4;

BJIa/IETh NOHATHEM JorapudmMuyeckas GyHKIUSA; CTPOUTH €€ rpadUK U YMETh
MPUMEHSTh CBOMCTBA JIoTapu(pMUUecKOr (GYHKIIUU MPU PELICHUH 33/1a4;
BJIAJICTh MMOHATUAMHU TPUTOHOMETPHUECKUE (PYHKIIUH; CTPOUTH UX I'padUKu U
YMETh MPUMEHSTh CBOMCTBA TPUTOHOMETPUYECKUX (DYHKIIHIA IPU PELICHUN
3a1ay;

Locmuoicenue pezynomamos pazoena I1;
61a0emsv NOHAMUEM ACUMAIMOMbL U YMEMb €20
NPUMEHAMb NPU PEUEHUU 3A0aY,

npUMeHsAmb Memoobl peuletus npoCcmeuuux
oughghepenyuanvuvix ypasHenuii nepeoco u
8MOPO20 NOPAOKOE




— BIQJICTh MOHATHEM OoOpaTHasi (PYHKIHS; IPUMEHSATH 3TO IOHITHE TIPU
pELICHUH 3a/1a4;

— IPUMEHSATH NIPYU PEIIEHUH 33]a4 CBOUCTBA (DYHKIMIl: YETHOCTb,
NEPUOANYHOCTb, OTPAHUYEHHOCTD;

— TPHUMEHATH NPH PEIICHUH 33]a4 peoOpa3oBaHus rpaduKkoB GyHKINHI;

—  BIIAJIETh MOHATUSAMHU YUCIIOBAs MOCIIEA0BATEIbHOCTD, apu(pMeTHIecKas u
reOMEeTpHUYECKas IPOrpeccus;

— TPHUMEHSATH PHU PEIICHUH 33]]a4 CBOWCTBA U MIPU3HAKK apU()PMETHIECKON U
r€OMETPUYECKON TPOTPECCUM.

B noBceqHeBHO KU3HU U IPU U3YYEHUU APYTUX YUEOHBIX MPEIMETOB:

—  ONpeAemsTh Mo rpaduKkaM M UCIOIB30BATH IS PEIICHUS IPUKIATHBIX 33124
CBOMCTBA PEAIbHBIX MTPOIIECCOB U 3aBUCHMOCTEH (HanOOIbIIHE U
HaMMEHbIINE 3HAaUEeHUs, IPOMEXYTKH BO3pacTaHus U yObIBaHUS (QYHKLIUH,
IIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, aCUMITOTBI, TOUKU Ileperuda, nepuoj u
T.IL.);

— HMHTEpPIPETHPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM IIPAKTUYECKON
CUTYalUH;.

—  ONpeAensTh Mo rpadukam npocTeiime XapakTepUCTUKU MEPHOANYECKIX
IPOIIECCOB B OMOJIOIMH, SKOHOMUKE, MY3bIKE, PaIHOCBSI3H U Ap. (aMIUIUTYAA,
nepuoj U T.11.)

JJIeMEeHThI
MAaTEMAaTHYECKOro
aHAJIN3a

Bnanets nonsTuem 0eckOHEUHO YyOBIBaIOIIas FreOMeTpUUEcKas porpeccus u
YMETh IPUMEHSTH €ro MPHU PEIICHUH 33/1a4;

MPUMEHATH U1 pEIIECHU 3a4a4 TEOPHUIO MIPEAEIIOB;

BIIQ/IETh MOHATHIMH O€CKOHEYHO OONbIINE U OECKOHEUYHO MAaJlble YHCIIOBBIE
MOCJIEIOBATEILHOCTH M YMETh CPAaBHUBATh OECKOHEYHO OOJIBIITNE U
OECKOHEYHO MaJlble TIOCIE0BATEIHHOCTH;

TexcToBBIE 3a70a4YH

— Pemate pasHble 3aja4ul MOBBILIEHHON TPYAHOCTH;

— aHaJIM3MPOBATH YCIOBHE 3aJ1a4l, BBIOMPATh ONTUMAIBHBIA METO PELLICHUS
3a/1a4M, pacCMaTpUBasi pa3IMUHbIE METOIbI;

— CTpPOMTH MOJENb PELICHUS 3a/1a4H, IPOBOIUTH JI0Ka3aTeIbHbIE PACCYKICHUS
MIPU PEIICHUH 33]]a4H;

— pemaTh 3a/1a4u, TpeOyromue nepedopa BapuaHTOB, IPOBEPKHU YCIOBHIA,
BHIOOpA ONTHMAJIBHOTO PE3yIbTATa;

—  Jlocmuoicenue pezynomamog pazoena |l




aHAJIM3UPOBATH U UHTEPIPETUPOBATH MOJTYUCHHBIC PEIICHUSI B KOHTEKCTE
YCIIOBUS 33]]a4d, BEIOUPATh PEIICHUs, HE MPOTUBOPEUYAIINE KOHTEKCTY,
NEPEBOIUTH NP PEUICHUH 3a/1a4i UH(POpMAaLIHIO U3 OJHOU (DOPMBI 3aITUCH B
JIPYTYIO, UCTIOJIB3YSl PU HEOOXOUMOCTH CXEMBI, TaOJIULIbI, rpaduk,
JUarpaMMmal.

B noBceHeBHOM KU3HU U NIPU U3YYEHUH JIPYTUX MPEIMETOB:

peliaTh NPAaKTUYCCKUC 3aJa4r U 3aJa4U U3 JPYTUX OPCIMCTOB

I'eomerpusi

BraneTh reoMeTpUYeCKUMU TIOHSATHSIMU TIPU PEIICHUH 3a/1a4 U TIPOBEICHUH
MaTeMaTHYECKUX PACCYKICHUN;

CaMOCTOSITEIILHO (POPMYITUPOBATH OMPEICIICHUS TeOMETPUICCKUX puryp,
BBIJIBUTATh THIIOTE3bI O HOBBIX CBOMCTBAX W MPU3HAKAX TCOMETPHUECKUX
¢buryp u 000CHOBBIBAThH WJIH OMPOBEPraTh UX, 0000IIATH WIH
KOHKPETH3UPOBATh PE3yIbTaThl HA HOBBIX Kilaccax (UTyp, TPOBOIHTH B
HECIIOKHBIX CITYYasx KIACCUPHUKAIMIO (PUTYD 1O Pa3IMYHBIM OCHOBAHUSIM,
UCCJICIOBATh YEPTEKH, BKITFOYast KOMOWHAITNH (PUTYp, U3BICKATH,
UHTEPIPETHPOBATH U MTPEOOPA30BHIBATH MHPOPMAITUIO, TIPEJCTABICHHYIO HA
YepTexKax;

penIaTh 3aJ1a4i FTeOMETPUIECKOTO COJIEPIKAHMUS, B TOM YHCIIC B CUTYAIUsX,
KOT'JIa QJITOPUTM PEIICHHSI HE CIIETyeT SBHO U3 YCIIOBUS, BBITTOJHATH
HEOOXOUMBIE IJIs PEIICHUs 3a]]a4i JOTIOJIHUTEIbHBIE TOCTPOSHUS,
HCCJICIOBATh BO3MOXHOCTh IPUMEHEHUS TEOpeM B (POPMYIT TSl peIICHUS
3a/1ay;

yMeTh (POPMYITUPOBATH U IOKA3BIBATH TEOMETPUUECKUE YTBEPIKICHUS;
BJIQ/IETh MOHIATUSIMH CTEPEOMETPUHU: TIPU3MA, MMapaIeNIeNuIe]], MUpaMuia,
TETpasdp;

UMETH TPEJICTABIICHUS 00 aKCHOMAaX CTEPEOMETPUH U CICACTBHIX U3 HUX U
YMETh MPUMEHSATH MX TIPH PEIICHUH 3a71a4;

YMETh CTPOUTH CEUYEHHS MHOTOTPAHHUKOB C UCIOJIE30BAHUEM PAa3TMUHBIX
METOJIOB, B TOM YHCJI€ U METOJIa CIIEOB;

UMETH TPEJICTABIICHNE O CKPEIIMBAIOIINXCS IPSIMBIX B POCTPAHCTBE U YMETh
HAXOJUTh YTOJI U PACCTOSTHUE MEXKIY HUMU;

MPUMEHSITh TEOPEMBI O MAPALIETHBHOCTH MPSMBIX U TUIOCKOCTEH B
MPOCTPAHCTBE MIPH PEIICHUH 3a]1a4;

YMETh PUMEHSITh NapaJlIeIbHOE TPOSKTHPOBAHUE ISl N300paskeHust PUryp;

Hmemwb npedcmasnenue 06 akcuomamuieckom
Mmemooe,

61a0emb NOHAMUEM 2eoMempuiecKue mecma
MoYeK 8 NPOCMPAHCIEe U YMenb NPUMEHSIMb
Ux 011 peuterusi 3a40au,

yMemb npuMeHsimy OJisl peuteHus 3a0ay
CBOUCMBA NIIOCKUX U O8YSPAHHBIX Y2l08,
MPexepanHo2o yaia, meopemvl KOCUHYCO8 U
CUHYCO8 OJis1 MPexepanHo2o yeid,

611a0emsv NOHAMuUEM NePREeHOUK)IAPHOE
CeyeHue npusmMbl U yMemv NPUMEHIMb €20 Npu
peuieHuu 3a0a4,

umems npedcmasienue 0 08OUCMBEEHHOCU
NPABULLHBIX MHO20SPDAHHUKOB,

61a0emsv NOHAMUSIMU YEHMPATbHOE U
napanieibHoe NPOeKmMupo8anHue u NPUMEeHsmMs
UX NpU NOCMPOEHUU CeUeHUll MHO202PAHHUKOS
MemoooM NpOeKyutl;

umems npeocmasienue 0 pa3sepmie
MHO202PAHHUKA U Kpamyaiuiem nymu Ha
NOBEPXHOCU MHO202PAHHUKA,

umems npeocmaeierue 0 KOHU4eCKux
CeyeHusIx;

uMemsb npedcmasieHue 0 Kacarouwuxcs
cghepax u komOuHayuu mei 8paujeHus u
VyMemb NPUMEHSMb UX NPU peuleruu 3a0a4;
NPUMEHAMb NPU peulenuu 3a0ai hopmyuy
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YMETb IPUMEHATH NEPIEHAUKYIIPHOCTH NPSIMOI U MJIOCKOCTH IPU PELLIEHUN
3az1ay;

BJIA/ICTh NOHATUAMH OPTOTOHAJIBHOE MPOCKTUPOBAHUE, HAKIIOHHBIE U X
IIPOEKIIMH, YMETh IPUMEHATH TEOPEMY O TpeX NMEPIECHANKYISIPax NpU
pEIlIEHUN 3a/]a4;

BJIAJICTh MNOHATUSAMH PACCTOSIHUE MEXKIY (UTypaMH B IPOCTPAHCTBE, OOILUI
NEPIEHIUKYIISAP IBYX CKPEUIMBAIOLINXCS MIPSIMBIX U YMETh IPUMEHSTH UX
IIPY PEILLICHUN 3a/]a4;

BJIQ/IETh NOHSITUEM YTOJl MEXY NPSMOM U MJIOCKOCTHIO U YMETh IPUMEHSATh
€ro IpHU pelIeHUN 3a1a4;

BJIA/ICTh NOHATUAMM JBYTPAaHHBIN YroJl, YroJl MKy IIOCKOCTSIMY,
NEPIEHIUKYJIIPHBIC IUIOCKOCTH M YMETb IPUMEHATh UX IIPU PELLICHUY 3a7ay;
BJIa/IETh NOHSATUSMHU [IPU3Ma, MapAJIJICIICIUIIE]] U IPUMEHSTh CBONCTBA
napajuieJienuneia Ipyu peleHuy 3a1ay;

BJIA/IETh NOHATUEM IIPSIMOYTOJIBHBIN MapajuIeIeUIe] U IPUMEHATD €0 IPU
pEILLIEHNN 3a]a4;

BJIQ/IETh NOHATUSIMU NMUPAMUJIA, BUABI TUPAMU]], SJIEMEHTHI IPAaBUIbHON
MUPAMUJIBI U YMETh IPUMEHSTh UX IPU PELICHUH 3a/1a4;

MMETH MPEICTABIEHUE O TeopeMe Diliiepa, MpaBUIbHBIX MHOIOIPAaHHUKAX;
BJIa/IETh NOHITHEM IUIOLIA/IU TOBEPXHOCTEH MHOTOTPAHHUKOB U YMETh
MPUMEHSITh €r0 IPU PEIICHUN 3a/ay;

BJIAJICTh MOHATUSAMH TeJa BpaleHus (LIHUJIMHADP, KOHYC, ap u chepa), ux
CEYEHHUS U YMETh IPUMEHATDH UX IIPU PELICHUH 3a/1a4;

BJIQ/IETh MOHATUSIMU KacaTeJIbHbIE MPSIMbIE U INIOCKOCTU U YMETh PUMEHSATh
U3 MIPU pEIICHUH 3a]1aY;

UMETb MPECTAaBICHUS O BIIMCAHHBIX U OMHMCAHHBIX chepax U yMeTh
IPUMEHSTH UX NPU PELICHUH 3a/1ay;

BJIQ/IETh MOHATUSIMHU 00bEM, 00bEMBI MHOTOTPAHHUKOB, TEJl BpaIlleHUs U
MPUMEHSTh UX MPU PEeLICHUH 3a/1a4;

MMETH MPECTABIEHUE O Pa3BEPTKE WINHAPA U KOHYCA, IJIOLAaAN
MOBEPXHOCTH IIMJIMHIPA U KOHYCA, YMETh MPUMEHSAThH UX MPH pEIICHUN
3az1ay;

UMETb MIPEJCTABICHUE O IUIOIAAN C(Eepbl U YMETh IPUMEHSTh €r0 MPH
pEIICHUN 33/]a4;

paccmosinus 0m mouxu 00 NIOCKOCMU;
671a0emb Pa3HbLMU CNOCOOAMU 3A0AHUS
NPAMOU YPAGHEHUAMU U YMeMb NPUMEHSMb
npu pewienuu 3a0au,

NPUMEHSIMb NPU PEUeHUU 3a0ay U
00Ka3amenbcmee meopem GeKmopHbill Memoo
U Memoo KOOpOUHam;

umems npeocmasienue 0o akcuomax obvema,
npuMeHsms hopmyivl 00bemo8
NPSAMOY20IbHO20 NApalielenunedd, NPUsmol u
nUpamMuobvl, mempa’opa npu peuleHuu 3a0auy,
NPUMEHSIMb Mmeopembvl 06 OMHOUEHUSIX
00beM08 npu peueHul 3a0au;

NPUMEHAMb UHMe2Pa 0I5 bIYUCTEHUS]
00beM08 U nogepxHocmel mejl paweHus,
BbLIUUCTIEHUS. NIOWAOU CHEePULecKo20 nosca u
0bvema waposoco closi;

umems npedcmasiienue 0 OBUNCCHUSIX 6
NPOCMpancmee: napaiieibHoOM neperoce,
cuMMempuyu OMHOCUMENTbHO NIOCKOCHIU,
YEHMPANbHOU CUMMEMpPUU, HOOPOMe
OMHOCUMENbHO NPAMOU, BUHMOBOU
CUMMempuU, yMens NPUMEHIMb UX npu
peuieHuu 3a0a4,

umMemsb npedcmasieHue o niouwaou
OPMO2OHANILHOU NPOEKYUL,

umems npeocmasienue 0 mpexepanHom u
MHO202PAHHOM Yelie U NPUMEHAMb CEOLCMEA
NJIOCKUX Y2TI08 MHO202PAHHO20 Yelld Npu
peuieHuu 3a0au,

uMemyb npedcmasieHus 0 npeoopa’08aHul
nooobus, comomemuuy U ymems NPUMEHAMb UX
npu pewienuy 3a0au;

yMemyb peuams 3a0ayu Ha NI0CKOCU
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YMETh pelliaTh 3a7a4d Ha KOMOWHAIIMK MHOTOTPAHHUKOB U TEJ BPAIllCHMUS;
UMETH TMPEJCTABICHUE O MTOI00MH B TPOCTPAHCTBE U YMETh PEIIaTh 3a1a9u
Ha OTHOIIIEHHWE 00bEMOB U IIJIOMIAJIEH TOBEPXHOCTEN MOOOHBIX (UTYP.

B noBceHeBHOM KU3HU U NIPU U3YYEHUH JIPYTUX MPEIMETOB:

COCTABJIATh C UCIOJIB30BAHUEM CBOMCTB r€OMETPUUECKUX (PUTYD
MaTeMaTHYeCKue MOAEIH Ul PeLIeHHs 3a1a4 IPAaKTHYECKOT0 XapakTepa u
3a/1a4 U3 CMEKHBIX AUCLUILINH, UCCIIEI0BATh MOIYYEHHbIE MOJENN U
UHTEPIPETUPOBATh PE3YJIbTAT

Memooamu cmepeomempuil;
—  yMemb npuMeHsams Gopmyivl 00bemMos npu
peutenuu 3a0a4

BekTopsl 1
KOOPAMHATHI B
NPOCTPAHCTBE

Bitagets NOHATHAMM BEKTOPBI M UX KOOPAUHATHI,

YMETBH BBIIOJIHATH ONEpALlU HaJl BEKTOPaMHU;

HCIIOJIB30BaTh CKAJIPHOE MPOU3BEACHUE BEKTOPOB IIPU PELICHUH 33/a4;
IPUMEHSATHh YPAaBHEHHE TUIOCKOCTH, (POPMYITy pacCTOSIHUS MEXY TOUKAMH,
ypaBHEHHE Cephl ITPH PEIICHUHN 3a7ay;

IIPUMEHATH BEKTOPBI U METOJ KOOPAMHAT B IPOCTPAHCTBE IIPU PELICHUH
3a1a4y

—  Hocmuoicenue pezyromamos pazoena |l

—  Haxooums 0Ovem napaiieienunedd u
mempa’opa, 3a0aHHbIX KOOPOUHAMAMU CEOUX
BEPULUH,

—  3a0asambv NPAMYIO0 8 NPOCMPAHCMEE;

—  HAxXoo0umv paccmosiHue om moyku 00
NIOCKOCMU 8 cucmeme KOOPOUHAm,

—  HAxXo0umv paccmosiHue mexncoy
CKPeuUBarOWUMUCS NPAMBIMU, 3A0AHHLIMU 8
cucmeme KOOpoOuHam

I/ICTOpHﬂ MaTeMaTHKH

MMeTh npencTaBieHUe O BKJIAIE BBIJAIOIINXCSA MATEMAaTUKOB B PA3BUTHE
HayKH;
IIOHUMAThb POJIb MaTEMATUKU B pazButuu Poccun

Jlocmuoicenue pesynomamos pazoena |l

MeToabl MATEMATUKH

Mcnonb30BaTh OCHOBHBIE METO/IBI JOKA3aTENIBCTBA, IPOBOIUTH
JI0Ka3aTeNNbCTBO U BBINOJIHATD OIIPOBEPKEHUE;

IIPUMEHSTh OCHOBHBIE METO/IbI PEIIEHUS] MaTeMaTHYECKUX 3aj1ay;

Ha OCHOBE MaTEMaTHUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE XapaKTEPU30BaTh
KpacoTy U COBEPIIEHCTBO OKPY>KAOILLETO MUPA U IPOU3BENEHUI UCKYCCTBA;
MPUMEHSTH IPOCTENIIINE TPOrPaMMHBIE CPEJICTBA U DJIEKTPOHHO-
KOMMYHHUKAI[IOHHBIE CUCTEMBI MIPU PEIIEHUH MaTeMaTHUYeCKHUX 3a7ay;
MOJIb30BAThCS MPHUKIIAJHBIMU IIPOrPaMMaMH U IPOrpaMMaMH CUMBOJIBHBIX
BBIYMCIICHUH JUISl HCCIIEIOBAHUSI MAaTEMAaTHYECKUX OOBEKTOB

—  Jlocmuoicenue pesynvmamos pazoena ll;
—  NpUMEHAMb MamemMamudecKue 3HaHus K
UCCTIE008AHUIO OKPYHCATOUIE20 MUPA
(MoOenuposanue ghuzuyeckux npoyeccos,

3a0a4u IKOHOMUKU)
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2. Conep:kanue yue0Horo mpeamera ( yriiy0JeHHbIH YPOBEHb)

Aure0pa m Ha4YaJ1a aHAJIU3a

IToBTOpenue. Pemenue 3ana4 ¢ NCIOJIB30BAHUEM CBOMCTB UMCEINl U CUCTEM CUMCIICHUS, IETMMOCTH, I0JIEH U YacTel, IPOLICHTOB, MOAYJeH uncell. Pemenne
3aJau C UCIOJIb30BAHUEM CBOMCTB CTENIEHEH M KOPHEH, MHOTOWICHOB, IPe0Opa30BaHUii MHOTOUJICHOB M JPOOHO-pAIlMOHANIBHBIX BRIpaXEHUN. Pemenne 3a1ay4 ¢
HCIIOJIb30BaHUEM I'PayCHON Mephl yriia. Moaylib 4ucia 1 ero cBoiicTBa. Pemenue 3aay Ha ABM)KEHUE U COBMECTHYIO pabOTy, CMECH U CIUIaBbl C TIOMOLIbIO
JMHENHBIX, KBaIPAaTHBIX U JPOOHO-PALIMOHAJIBHBIX YPAaBHEHUH U UX cUCTEM. PerieHne 3a1a4 ¢ IOMOUIbIO YHCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJTHOM
NIEPEMEHHOM, ¢ IPUMEHEHNEM U300paXKEeHUs YUCIIOBBIX IPOMEXKYTKOB. Pellienue 3a/1au ¢ UCII0JIb30BaHUEM YHCIIOBBIX QYHKIMHA U UX rpadukoB. Mcnons3oBanue

CBOWCTB M I'paMKOB JIMHEWHBIX U KBAJIPATUYHBIX QYHKLUH, 0OpaTHOM MPONOPLMOHATBHOCTH U QYHKIMU Y = \/; . I'paduueckoe penieHre ypaBHeHUH 1
HepaBeHCTB. lcrnonp30BaHue onepanyii HaJy MHOXKECTBAMU U BBICKa3bIBaHUAMU. VICIIOIb30BaHNE HEPABEHCTB M CUCTEM HEPABEHCTB C OJJHOM IIEPEMEHHOM,
YHCIIOBBIX IPOMEXKYTKOB, X 00BbEINHEHUH U nepeceueHuil. [[puMenenue npu peneHnu 3a1a4 CBOUCTB apuPpMETUUECKON U FeOMETPUUECKOI MPOrpeccum,
CYMMHPOBaHUs OECKOHEUHOM CXOASIIEICS FeOMETPHUUECKOM TPOrpeccuu.

MHoecTBa (YUCIIOBbIE, FEOMETPUUECKUX PUTYp). XapaKTepUCTUUECKOE CBOWCTBO, 3JIEMEHT MHOKECTBA, IIyCTOE, KOHEUHOE, 0ECKOHEUHOE MHOKECTBO.
Cnioco0Os1 3a1anust MHOKeCTB [loMHOKecTBO. OTHOLIECHHS IPUHAAJIKHOCTH, BKIIIOUEHHSI, PABEHCTBA. Onepaunn Hag MHOXKecTBaMu. Kpyru
Oiinepa. Koneunsie 1 6€CKOHEYHBIC, CYETHBIC U HECUETHBIE MHOXKECTBA.

VIcTuHHBIE U JI0’)KHBIE BBICKA3bIBaHMS, OTIEPALIMHU HAJ] BBICKA3bIBAaHUAMU. Anredpa BrIcKa3biBaHUN. CBsA3b BbICKa3bIBaHUI ¢ MHOXKecTBaMU. KBaHTOpBI
CYILIECTBOBAHMSI U BCEOOIITHOCTH.

3akoHbl JIOTUKH. OCHOBHBIE JIOTHUECKHE ITPaBUIIa. PellIeHne TIOrMuecKux 3a7ad ¢ UCIOJIb30BaHUEM KPYrOB Diiiepa, OCHOBHBIX JIOTMYECKHUX IPaBUIL.

YMmozakmoueHuss. O6G0CHOBaHUS M I0KA3aTEILCTBO B MaTeMaTuke. Teopembl. Buibl MaTeMaTHyeckux yTBepskaeHui. Buabl qokazarenscTB. MaTemarudeckas
MHAYKIUS. Y TBEpXKIeHUs: 00paTHOE TaHHOMY, IPOTUBOIMOJI0XKHOE, 00paTHOE MPOTUBOMNOI0KHOMY AaHHOMY. [TpHU3HaK U cBOHCTBO, HEOOXOIUMBIE U
JOCTATOYHBIE YCIIOBHSL.

OcHoBHas Teopema apudmeruku. OctaTku U cpaBHeHus. AnroputM EBkinna. Kuraiickas reopema 06 ocratkax. Manas reopema depma. (-MUHbIE CUCTEMBI
cuncienus. DyHkus Disepa, YUCIO U CyMMa JIeJIUTeNeld HaTypajlbHOTO YncIa.

Paauannas Mepa yria, TpUTOHOMETpUYECKas OKPY>KHOCTh. TpUroHoMeTprueckue pyHKIMH Yrced U yriioB. @opMysibl IPUBEAECHUS, CIOKESHUS
TPUTOHOMETPUYECKHUX (YHKIIHNH, GOpMyIbl ABOWHOTO U MOJIOBUHHOTO aprymeHnTa. [IpeoOpa3oBanue cyMMbl, pa3HOCTH B POU3BEICHIE TPUTOHOMETPHUUECKUX
¢byHKIMH, 1 HAOOOPOT.

Hynu ¢pyHkum, npomMeKyTKi 3HaKOIIOCTOSTHCTBA, MOHOTOHHOCT. Hanbonbiiee u HauMeHsblee 3HadyeHue pyHkuuu. [lepuoanueckue GyHkuuu u

HauMEHbIINN nepro/]. UeTHble U HedeTHbIe PYHKIMHU. OYHKIMU «IpoOHas 4acTh yuciaay Y = {X} U «uenas 4acTh uuciay Y = [X] .

Tpuronomerpuueckue GyHKIMU YKCIOBOIO apryMmenra Y =C0SX, Y =SinX, y=tgx, y=ctgX. CsoiictBa u rpapuKu TPUTOHOMETPHIECKUX (PYHKIIHIA.

OO6paTHbie TpUroHOMeTpUUYecKre GyHKINH, UX TJIaBHbIE 3HaYeHUsI, CBOMCTBA U rpaduxu. Tpuronomerpuueckue ypaBueHus. O1HOpOIHbIE
TPUTOHOMETPUYECKUE YpaBHEHUS. Perenue npocTedux TpUroHOMETpUYECKUX HEPAaBeHCTB. IIpocTeliue cucTeMbl TPUTOHOMETPUYECKUX YPABHEHUIA.
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CreneHb ¢ IeHCTBUTEIBHBIM [TOKa3aTeNeM, CBOMCTBa creneHu. [Ipocreiimume nokasarenbHble ypaBHEeHUS U HepaBeHCTBa. [loka3zaTenbHas QyHKIUS U ee
cBoiicTBa 1 rpaduk. Yncio € u pyHkuusa y =e*.

Jlorapudm, cBoiictBa norapudma. Jlecatnynslii u HaTypanbHbIi Jorapudm. [IpeodpasoBanue norapupmMudeckux BoipaxkeHuid. Jlorapupmuueckue ypaBHeHUs
U HepaBeHcTBa. Jlorapudmuueckas GyHKIMS U €€ CBOWCTBA U IpadUK.

Crenennast GyHKIHUS U €€ CBOKWCTBA U rpaduk. MppanuoHanbHble ypaBHEHUS.

[TepBuuHBIEC IPEACTABIECHUS O MHOKECTBE KOMIUIEKCHBIX 4ucell. J[eHCTBUA ¢ KOMIUIEKCHBIMU YncIaMu. KOMIUIEKCHO conpshKeHHbIE yncaa. Monyis u
apryMeHT uncia. Tpuronomerpudeckas opma KOMIUIEKCHOTO yuciia. Perienne ypaBHEHUI B KOMIUIEKCHBIX YHCIIAX.

Meton uHTEepBaNIOB [UIs perieHust HepaBeHCTB. [IpeoOpa3oBanus rpagukoB QyHKIMA: CABUT, YMHOXKEHUE HA YUCIIO0, OTPAXKEHNE OTHOCUTEIBHO KOOPAUHATHBIX
oceil. ['padmueckne MeTOIbI pellieHHs ypaBHEHHI U HEpaBEHCTB. PelieHre ypaBHeHUI M HEPABEHCTB, COJICPIKAIINX ITEPEMEHHYIO O] 3HAKOM MOTYJIS.

CucTeMsbl 0Ka3aTeNbHbIX, JOrapUPMUUECKUX U HPPALIMOHAIBHBIX YpaBHEeHHH. CHUCTEMBbI T0OKa3aTeNbHbIX, JOIrapU(PMUUECKIX U HPPALIMOHAIBHBIX
HEPaBEHCTB.

B3aumno o6patusie pynkiuu. ['paduku B3auMHO 00paTHBIX (YHKITHIA.

VYpaBHEHUsI, CHCTEMBI YPABHEHUH C IAPaMETPOM.

®opmyna bunoma HerotoHa. Pemienue ypaBHeHMi cTenieHu Bhillie 2 crieluanbHbIX BUI0B. Teopema Buera, Teopema besy. [IpuBoanmbie U HEPUBO IUMBIE
MHoroujeHsl. OCHOBHas TeopeMma anreOpsl. CHMMeTpUUecKre MHOTOWIeHB!. L{enouncnenHpie U 11e103HaYHble MHOTOUJIEHBI.

Juodantossl ypaBHeHus. Llennbie npobu. Teopema depma 0 cymme KBaJpaToB.

CyMMBI U psJibl, METOJIbI CYMMHUPOBAHUS U MPU3HAKH CXOJUMOCTH.

Teopembl 0 MpUOIHMKEHUN AEHCTBUTEIBHBIX YHCEN PALIMOHATIBHBIMH.

MHoOxecTBa Ha KOOPAMHATHOMN IIJIOCKOCTH.

Hepapenctso Konm—ByHsIKOBCKOT0, HepaBeHCTBO VleHceHa, HepaBeHCTBA O CPETHHUX.

[Tonsitue npenena Gyukiuu B Touke. [lonarue npeaena GyHkimu B 6ecCkoHeYHOCTH. ACcUMITOTHI Tpaduka pyHkiuu. CpaBHEHHE OECKOHEUHO MaJIbIX U
6eckoHeuHo O6onbmux. HempepsiBHOCTh (yHKIMU. CBocTBa HENMpepbIBHBIX QyHKIMI. Teopema Beitepmrpacca.

Huddepenunpyemocts pyHkuuu. [IponsBoanas pynkuuu B Touke. KacarenbHas k rpaduky yHkiuu. ['eomerpuueckuil 1 GU3NYECKUil CMBICI TPOU3BOJHOM.
[Tpumenenue npousBoHOU B pusuke. [IponsBoansie anemenTapHbIx GyHkimi. [IpaBuna nuddepenunpoBanus.

Bropas npousBosiHasi, ee reoMeTpUUeCcKUi U GU3HUECKUN CMBICI.

Touku skcTpemMyma (MakcuMyma U MUHUMYMa). VccrienoBanue 31eMeHTapHbIX (PYHKIMI Ha TOUKH SKCTpeMyMa, Hanubosbliee 1 HauMEeHbIlIee 3HaUeHHE C
MOMOIIIbI0 Tpou3BoHOMU. [locTpoenue rpadukoB GyHKIHMI ¢ TOMOIIBIO TPOU3BOIHBIX. [IpuMeHeHe Mporu3BOIHOM MpH perieHuu 3a1ad. Haxoxaenue
HKCTPEMYMOB (PYHKIIUI HECKOJIBKUX ITEPEMEHHBIX.

[TepBooOpasnas. Heonpenenennsiii uarerpai. [leppooOpasnbie anmeMeHTapHbIX GyHKIui. [Inomans kpuBoauHeiHoi Tpanenun. @opmyna HeroTona-
JleitOnuna. OnpeneneHHbl HHTErpal. Beruncnenue miomazei miockux Guryp 1 00beMoB Tell BpaleHHs ¢ IIOMOIIbIO HHTErpaja..

Metons! pemieHus: (GyHKIMOHATBHBIX YPaBHEHUI U HEPaBEHCTB.

I'eomerpus
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[ToBropenue. Perienue 3a1a4 ¢ UCTIONIB30BaHUEM CBOMCTB (DUTYp Ha IUIOCKOCTHU. Pemienne 3a1ay Ha JOKa3aTeNbCTBO U IOCTPOCHNUE KOHTPIIPHUMEPOB.
[IpuMeHeHne NpoCTeNIINX JTOrHYeCKUX IpaBuil. Pelienne 3a1au ¢ MCNOJIb30BAHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOLLEHUH B MPSIMOYTOJIbHBIX TPEYTrOJIbHUKAX,
(akTOB, CB3aHHBIX C YETHIPEXYroJbHUKaMH. Pemenue 3a1au ¢ UCMOIb30BaHUEM (PaKTOB, CBSI3aHHBIX C OKPYXHOCTSIMH. Perienue 3a1a4 Ha U3MEpeHHs Ha
IIJIOCKOCTH, BBIYMCIIEHUS JJIMH U IJIowaaei. Pemenue 3a1a4 ¢ moMoIibo BEKTOPOB U KOOPIMHAT.

Harnsannas crepeomerpus. Ilpusma, napamienenunen, nupaMuia, TETpasip.

OcHOBHBIE TOHATHS FEOMETPUHU B IIPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U CIIEACTBHS U3 HUX. [[oHATHE 00 aKCHMOMATUYECKOM METO/IE.

Teopema Menenas st terpadapa. [loctpoenne ceueHnii MHOTOIPaHHUKOB METOAOM clie1oB. LlenTpanbHoe mpoektupoBanue. [loctpoenne ceueHui
MHOT'OTPaHHUKOB METOJOM IPOEKIIHM.

CkpeuuBarouiecs npsiMble B IPOCTPAHCTBE. YTOJI MEXAY HUMH. MeTo/1bl HaXOXKAEHHSI pACCTOSHUN MEX]y CKPEIMBAIOIIMMUCS PSMBIMH.

Teopembl 0 mapayIeTbHOCTH MPSMBIX U IIOCKOCTEH B pocTpaHcTBe. [lapannenbHoe mpoekTUpoBaHue U n3odpaxenue puryp. ['eomerprueckue Mecta TOYeK B
IIPOCTPAHCTBE.

[lepnenauKynsIpHOCTH NPSAMOM U TUIOCKOCTU. OpTOroHabHOE NpoekTupoBanue. Haknonusie n npoekiuu. Teopema o Tpex nepreHIuKymiaspax.

Bunst Terpasapos. OpTOLEHTPHUYECKUHA TETpadIp, KAPKACHBIM TETpadap, paBHOrpaHHbIH TeTpasap. [IpsMoyronspHblil TeTpasap. Mennansl 1 OuMeTnaHbl
TeTpa’apa.

JlocTpauBaHue TeTpaspa A0 Napauieenunesa.

Paccrosinust mexay ¢urypamu B nmpoctpaHcTe. OOHIHA NEPHIEHAUKYISP ABYX CKPEIIUBAIOIIUXCS MPSMBIX.

VYrusl B mpoctpancTse. [lepnenaukynspasie miockocty. [lmomans oproronanbHoM npoekiuuu. llepnenaukyinsaprHoe ceueHne npusmsl. TpexrpaHHblii 1
MHOTrOrpaHHblii yroj. CBOMCTBA INIOCKUX YIJI0B MHOTOIpaHHOTO yria. CBOMCTBA IJIOCKUX U ABYI'PAaHHBIX YIJIOB TPEXI'PAHHOIO yria. TeopeMbl KOCUHYCOB U
CHUHYCOB JIJIsl TPEXTPAHHOIO yria.

Bunel MEHOrOrpanHukoB. PazBepTkn MHOrorpanHuka. Kparyaimme myTy Ha NOBEPXHOCTH MHOTOTPAaHHHUKA.

Teopema Ditnepa. [IpaBuibHbIe MHOTOTpaHHUKH. [[BOMICTBEHHOCTh MPaBUIbHBIX MHOTOIPAaHHUKOB.

[Tpusma. [Tapamnenenunen. CpoiictBa napaenenunena. [Ipsmoyronsusiil napamienenunen. HakaoHHbIE TPU3MBI.

[Mupamuna. Buasl nupaMu. DneMeHThl paBUiIbHON mHpaMubl. [lupaMuipl ¢ paBHOHAKJIOHEHHBIMH peOpaMu U TPaHsSIMH, UX OCHOBHbBIE CBOWCTBA.

[Inomany moBEpXHOCTEN MHOTOTPAHHHUKOB.

Tena BpaieHus: MWIUHIP, KOHYC, Iap U chepa. Ceuenus nuimHapa, KoHyca u mapa. [[lapoBoit cerMeHT, mapoBoi CJI0i, MapoBOH CEKTOP (KOHYC).

VYcedeHHas nupaMuia U yCEUEHHBIN KOHYC.

DneMeHTHI chepudeckoit reomeTprun. KoHndeckue ceueHus.

KacatenbHble npsiMble U II0CKOCTU. Bricanubie u onucanubie cdepsl. Kacaronuecs cheprl. KomOnHamu ten BpaieHus.

BexTops! u koopanHatel. CyMMa BEKTOPOB, YMHOKEHHE BEKTOPA Ha YHUCIIO. YTOJI MeXay BekTopamu. CKallipHOE TPOU3BE/ICHUE.

VYpaBuenue miockoctu. Popmysa pacCTOSHUS MEXKIY TOUKaMH. Y paBHEHHE chepbl. DopMyIia pacCTOSHUSA OT TOUKH J0 TIIOCKOCTH. CriocoObl 3aanus IpsMoi
YpaBHEHUSIMH.

Pemenue 3ana4 1 10Ka3aTENbCTBO TEOPEM € IOMOLIBIO BEKTOPOB U METOJIOM KOOpJAUHAT. DJIEMEHTHI TEOMETPUU Macc.

[Tonsitne o6bema. O0BeMbl MHOTOTpaHHUKOB. OOBEMBI TEI BpalieHuss. AKCHOMBI 00beMa. BriBo hopmynt 00beMOB NMPSIMOYTOIFHOTO Mapajuieienunea,
IpU3MBI ¥ TUpaMuibl. QOpMyIIbI U HaX0XKIeHUS 00bema TeTpadapa. Teopembl 00 OTHOLICHUAX 0OBEMOB.
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[TpunoxeHus HHTErpaia K BEIYUCICHUIO 00bEMOB U TIOBEPXHOCTEH Ten BpamieHus. [nomanp chepuyeckoro nosica. OobeM maposoro ciosi. [IpuMenenune
00BEMOB TPH PELICHUH 3a/a4.

[Tnomank chepsr.

Pa3Beprka nunuHapa u konyca. [1nomiaas moBepXHOCTH HJIHHIPA U KOHYCA.

KOM6I/IH3.I_II/II/I MHOT'OI'PaHHUKOB U TCJI BPpAlLICHU .

[Tono6ue B mpoctpancTBe. OTHOIIEHHE 00HEMOB U IIJIOIIAAEH MTOBEPXHOCTEH MOT00HBIX QUTYD.

JIBI>KEHHS B IPOCTPAHCTBE: TapalIeIbHbIN MEPEHOC, CHMMETPHSI OTHOCUTEIBHO IIOCKOCTH, TIHTPAIbHAS CHMMETPHSL, TOBOPOT OTHOCHTEIBHO MPSIMOI.

[TpeoOpa3oBanue Mo 00us, roMOTETHS. Pelienue 3a1a4 Ha MIIOCKOCTH € UCIOJIb30BAHUEM CTEPEOMETPHUYCCKUX METOJIOB.

BeposiTHOCTH M CTATHCTHKA, JIOTHKA, TEOPHUs rpad)oB 1 KOMOMHATOPUKA
[ToBTOpenue. Mcnonp3oBanne TabaUI U JuarpamMm sl IpeACTaBlIeHUs JaHHbIX. Pelenue 3a1a4 Ha IPUMEHEHHUE ONKMCATEIbHBIX XapAKTEPUCTUK YHCIIOBbIX

HaOOPOB: CpeHUX, HAaMOOJIbIIEr0 U HAUMEHBIIIET0 3HaYeHHUs, pa3Maxa, IUCIEPCUH U CTAHJapTHOIO OTKJIOHEHHs. Bbruncienne yacToT U BepOsSTHOCTEH COOBITHIA.
Brruncnenue BeposiTHOCTEN B OIBITAX C pABHOBO3MOKHBIMM 3JIEMEHTApHBIMU McXoAaMHu. Mcnonp30BaHne KOMOMHATOpUKU. Bhrunciaenue BeposiTHOCTEN
HEe3aBUCUMBIX coObITHI. Mcionb30Banue GopMyibl CI0KEHUS BEPOSITHOCTEH, [uarpaMM Ditiepa, AepeBa BeposTHocTel, popmyisl beprymm.

BeposiTHOCTHOE POCTPAHCTBO. AKCHOMBI TEOPUH BEPOATHOCTEH.

YcnoBHas BepoaTHOCTS. [IpaBuiio ymMHOkeHHs BeposiTHOCTER. PopMyiia nosHoM BepostHocTH. PopMmyiia baiieca.

JluckpetHble ciyyaiiHble BEIMUMHBI U pacnpeaeneHus. CoBMecTHbIE pactipeneneHus. Pacnipenenenue cyMMbl U IPOU3BEIEHUSI HE3aBUCUMBIX CIIy4alHbIX
BEIMYMH. MaTeMaTndeckoe 0’KUJaHUE U JUCIIEPCUS CIIy4allHON BEJIMYMHBI. MaTeMaTH4ecKoe 0KUJaHUE U JUCIIEPCUS] CyMMBI CITy4alHbIX BEJIMYNH.

bunapHas ciydaiiHas BeNM4nHA, pacnpenenenue beprnymnu. I'eomerpuyeckoe pacnpenenenue. buHomuanbHOE pacipeiesIeHHe U €ro CBOWCTBA.
I'mnepreomeTpudeckoe pacipeiesieHUe U ero CBOMCTBA.

HenpepsiBHble cnydalinble Benu4uuHsbl. [InoTHOCTE BeposiTHOCTH. DyHKIMS pactpeaesieHns. PaBHoOMeEpHOe pacpeeneHue.

[TokxazarenbHOE pacHpeneacHue, ero napaMeTpsl.

Pacnpenenenue Ilyaccona n ero npumenenne. HopmansHnoe pacnpenenenue. @ynknus Jlarumaca. [Tapamerpsl HopmasibHOTO pactpeaeseHus. [Ipumepst
ClTy4ailHBIX BEIMYHUH, HOJUMHEHHBIX HOPMAJIBLHOMY 3aKOHY (TIOTPEIIHOCTh U3MEpPEHH, pocT yenoBeka). LleHTpanbHas mpeaenpHas Teopema.

HepasencrBo Yeoniea. Teopema UebbimeBa u Teopema bepHymu. 3akoH 60b1KX yncen. BeioopouHslil MeTo 1 n3MepeHust BeposiTHocTel. Poinb 3akoHa
OOJIBIINX YKCEl B HAYKE, IPUPOJIE U 00IIeCTBE.

KoBapuanus nByx ciydaitusix BenuuuH. [lonstre o koadpdunuente koppemnsiun. CoBMecTHbIE HAOMIOACHUS IBYX CIy4alHbIX BETUYUH. BoIOOpOUHBIN
KodpuuueHT koppenauuu. JIunelnas perpeccusi.

Craructuueckas runore3a. CTaTUCTUKA KPUTEPUS U €€ YPOBEHb 3HAUNMOCTH. [IpoBepka mpocTeHmmX rurnore3. OMIUPUYECKHE PACIIPEACIICHNS U UX CBSI3b C
TEOPETUUECKMMHU pacIpeesIeHUsIMU. PaHroBast Koppesiuusl.

[Toctpoenue cooTBeTcTBUI. THBEKTUBHBIE U CEOPBEKTHUBHBIE COOTBETCTBUA. buekiuu. /luckpetnas HenpepblBHOCTS. [Ipunnun Jupuxie.
Konuposanue. /[BonuHas 3anuce.
OcHoBHble NIOHATUSA TeopuH rpados. [lepeBbs. JIBouunoe nepeBo. CesazHocTh. KomnonenTs! cBsi3HocTH. [lyTH Ha rpade. DitnepoBbl u ['aMUIBTOHOBEI TyTH.
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3. TemaTtuueckoe IJIAHUPOBAHME 110 a.ﬂreﬁpe H HAaYaJ1aM aHaJ/In3a

10 kaace
Ne ni/m Tema KiroueBbie Bocnnurare/bHbIE 321241 KosmuectBo
4acoB
1 Anrebpa 7-9 kimaccoB DopMUPOBAHUE MPEACTABIECHUS O MECTE MATEMATUKHU B COBPEMEHHOMN 4
(moBTOpEHUE) LUBWIN3ALUYI U O cloco0ax OINMCaHMS HAa MAaTEMAaTUYECKOM SI3bIKE SBJICHUN
peaJlbHOTO MHpa.
2 JlenuMocTh uncen ®opmMupoBaHUE TOTOBHOCTH U CIIOCOOHOCTH 00YYaIOIIUXCS K CAMOPa3BUTHIO 12
¥ CaM00Opa30BaHMIO HA OCHOBE MOTHBAIMH K 00YYEHHIO U TO3HAHUIO.
3 MHuorousnensl. Anredpandeckue Bocnutanne BoJIM, HACTOMYMBOCTH B JIOCTHXKEHUM Lenu. Pa3Burne 17
yYpaBHEHUs II03HABATEJIbHBIX HHTEPECOB.
4 CreneHsb ¢ 1eHCTBUTENBHBIM Pa3BuTHe cr1ocOOHOCTH K AMOLIMOHAIIBHOMY BOCIPUSTUIO MaTeMaTHUYECKUX 11
IIOKa3aTesleM 3a]1a4, pEIICHUH, CYKICHU.
5) CrenenHas GyHKIMS DOopMHUPOBAHUE MTOJOKUTEIBHOTO OTHOUIEHUS K YUEHHIO, PA3BUTHE KPEATHUB- 16
HOTO M JIOTUYECKOTO MBIIIJIEHHS, KYJIbTYPbI PEUH.
6 [TokazarenbHas pyHKIMS Pa3BuTHe criocoOOHOCTH K YMCTBEHHOMY SKCIIEPUMEHTY, YMEHUS 11
KOHTPOJIMPOBATh MPOIIECC U Pe3yabTaT yueOHOU JAesITeIbHOCTH.
7 Jlorapudmuueckas GpyHKIUSA dopMHUpoBaHUE UHTEIUIEKTYaIbHON 00BEKTUBHOCTH, CHIOCOOHOCTH K MPE0JI0- 17
JICHUIO MBICTUTEIbHBIX CTEPEOTHIIOB, BHITEKAIOIIUX U3 OOBIJICHHOTO OMBITA.
8 Tpuronomerpuueckue popmynsl | Bocriuranue ka4ecTB IMYHOCTH, 00ECTIEYMBAIOIINX COMMAIBHYIO MOOMIHLHOCTD 24
9 Tpuronomerpuyeckue ypaBHeHus! | Pa3BuTre cnocoOHOCTH MPUHUMATh CAMOCTOSATEIbHBIE PEILIEHUS B X0O/€ yueo- 21
HOM JIeATeNbHOCTH, apTYMEHTHPOBAHO OTCTAWBATh CBOIO TOUYKY 3PEHHUS.
10 [ToBTOpEeHue dopmMupoBaHUE KaYeCTB JTUYHOCTH, HEOOXOIUMBIX JJIsl aaNTalluy B 2
COBPEMEHHOM HMH(pOPMAIIMOHHOM OOIIECTBE.
[IpoMexxyTouHas arrecTanus 1
TectupoBanue
NTOI'O 136
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TemaTnueckoe IJIAHUPOBAHME 110 TCOMETPHUH

10 kaace
Ne i/ Tema KiroueBnle BocmuraTejbHbIE 32291 KoanuyecTBO
JacoB
1 Beenenue ®opMUpOBaHHE MOTHBALMHU K IE€JICHANPABICHHON IO3HABATEIbHOU 11
JIeITEIIbHOCTH, CUCTEMbl 3HAYMMBIX COLMAILHBIX U MEKINYHOCTHEIX OTHOIIIC-
HUM, IEHHOCTHO-CMBICIIOBBIX YCTAHOBOK
2 [TapannensHOCTh IPSIMBIX U Pa3Butue nnTEepeca kK MaTEMaTUUYECKOMY TBOPUECTBY U MAaTEMAaTUUECKHUX 16
IUIOCKOCTEMN CIOCOOHOCTEH, CIIOCOOHOCTH K CAaMOCTOSTEILHON TBOPUYECKON U OTBETCTBEH-
HOU JIESITEILHOCTHU.
3 [lepnieHIUKyYNSIPHOCTD NPSAMBIX U | Pa3BUTHE HaBBIKOB COTPYAHHYECTBA CO CBEPCTHUKAMU M B3POCIBIMU B 00pa- 17
IUIOCKOCTEH 30BaTEJIbHOM, HAYYHO-MCCJIEA0BATEIbCKON AEATEIbHOCTSX.
4 MHororpaHHUKH dopmupoBaHUEe YMEHUS UCIIOJIB30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHUSI B 16
MPaKTUYECKOU JEATEILHOCTH U MOBCETHEBHON KU3HH JIJIST MOJICITUPOBAHUS
MPAKTUYECKUX CUTYAIlUI U UCCIIeI0BAaHUS TTOCTPOSHHBIX MOJIEEH ¢ UCTIONb-
30BaHUEM T€OMETPHH.
5) [ToBTOpEHME Pa3ButHe co3HATENHHOTO OTHOIICHUS K HEMPEPHIBHOMY 00pa30BaHUIO KaK 7
YCIIOBUIO yCIIENTHON MPO(eCcCHOHANBFHON U 00IIECTBEHHON AESITETbHOCTH
[IpoMexxyTouHas arrecTanus 1
TectupoBanue
UTOI'O 68
11 kaacc
Ne i/ Tema KuroueBble BocmuTaTeIbLHBIE 321291 KoanuecTBo
4acoB
1 TpuronomeTpuyeckre GyHKIIHH ®opMHUpOBaHKE CTAPTOBOM MOTUBALIMM K U3YYEHHUIO HOBOTO, 19
(a) CaMOCTOSITENILHOCTH B MPUOOPETEHUN HOBBIX MPAKTUYSCKUX YMECHHIA.
2 Hunuuap, konyc u map (T) CaMoOCTOSATENbHO TJIAHUPOBATh MYTU JOCTHXKEHUS 1I€JIei, 0CO3HAaHHO 16
BbIOUpATh U apryMEHTHPOBaTh 3(PPEeKTUBHBIE CITOCOOBI pelIeHUs] YIeOHbIX U
MMO3HABATENILHEIX 3a1a4
3 [IpousBogHas u ee Bocnuranne ka4ecTB JIMYHOCTH, 00ECTIEYMBAOIINX COMMATBHYIO MOOMIHBHOCTD 22

r€OMETPUUECKHI CMBICT (a)

00yJaroIuXCst
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4 O06nembI Te (T) [TposBAATH CITOCOOHOCTH K BOCHPHUSATHIO MATEMATHYECKUX O0OBEKTOB, 17
BBIPa)KaTh MOJIO)KUTEJIBHOE OTHOILIEHHE K ITPOLIECCy MMO3HAHUS
5 [TpumeHeHne NPOU3BOAHOM K dopMupoBaHUE YMEHUS KPATKO M HATJISAHO CTPOUTH JIOTMUECKUE TOCTPOSHUS 16
uccie1oBaHuio GyHKIMH (a) Y IPUMEHSATD UX IPH PELICHUH 3a1a4
6 Bekrops! B mpoctpancTse (T) dopmMupoBaHUE CIOCOOHOCTH K MOCTPOEHUIO MHIUBUAYaIbHON 00pa3oBaTeib- 6
HOW TPAeKTOPHHM, BIIAJCHUS HABBIKAMH y4eOHO-HCCIIEIOBATEIBCKOM
NESITEIbHOCTH.
7 [TepBooOpazHas u unTerpai (a) ®opmMupoBaHNE YMEHUS KOHTPOIMPOBATh PE3yJIbTaT MaTEMATHYECKOM 15
JeSITeIbHOCTH
8 Meron KoopauHaT B dopmupoBaHue CIIOCOOHOCTHU ONMUCaHUs 00BEKTOB OKPY’KAIOIIEro MUpa JJIs 15
npocTpaHcTse. JBukenue (T) Pa3BUTHS IPOCTPAHCTBEHHOT'O BOOOPaXKEHUSI U UHTYULIUH.
9 Komb6unaropuxka (a) CoBepllIeHCTBOBaHNE UHTEUIEKTYAJIbHBIX U PEUEBbIX YMEHUN ITyTEM 10
o0oraimieHusi MaTeMaTHIECKOTO SI3bIKA
10 DJIeMEHTHI TEOPUHU BEPOSITHOCTEH dopmMupoBaHNE YMEHHUS YE€TKO, TPAMOTHO, SICHO BBIPa)KaTh CBOM MBICIIH B 8
(a) YCTHOW M MHUCbMEHHOM pedn
11 [ToTOpenue (1) ®opmMupoBaHNE KOMMYHUKAaTUBHON KOMIIETEHIIMN B OOLIEHUH U COTPYIHUYEC- 12
TBE CO CBEPCTHUKAMU M B3POCJIBIMU B 00pa30BaTeIbHON A€ATEIbHOCTU
12 KommuiekcHblie uncna (a) 13
13 [ToBTOpenue (T) Bocnuranue oTHOIIEHUS K MaTeMAaTHKE KaK K YacTH 00Ie4eI0BeYeCKOM
KYJIBTYpBI, TOHUMaHUsI 3HAYUMOCTH MaTeMaTHKH [T HAYYHO-TEXHHYECKOTO
mporpecca.
14 VYpaBHEHUS U HEPABEHCTBA C dopmupoBaHUe CIOCOOHOCTH aHATM3UPOBaTh, APTYMEHTUPOBATh U 11
JIByMsl IEpEMEHHBIMH (a) JIOKa3bIBaTh CBOE MHEHHE
15 HToroBoe noBTopeHue Kypca dopMupoBaHUE MPECTABICHHS O METOIaX MATEMAaTHKH KaK YHUBEPCATbHOM 17
anreOpbl 1 Hava S3bIKE HAYKU M TEXHUKH, CPE/ICTBE MOAEITUPOBAHUS SBJICHUI U ITPOLIECCOB.
MaTeMaTHYECKOTo aHam3a (a)
[TpomesxyTouHas arTecTanus 1
TectupoBanue
UTOTI'O 198
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