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IHosicHuTEeIbHAA 3aIUCKA
JlaHHas mporpamMma siBJIsieTCsl COCTaBHOM 4acThio OCHOBHOI 00pa3oBaTeIbHON MPOrPaMMBI CPEIHETO 0OIIETO0
oOpazoBanus mKobl Ne 37,

[Tporpamma paspaboTaHa Ha OCHOBE CIAEAYIOLUIUX HOPMAaTUBHBIX JOKYMEHTOB:

1. @denepalibHOTO TOCYAAPCTBEHHOr0 00pa30oBaTEeNIbHOTO CTaHAapTa CpeaHero odmiero oOpa3zoBaHUS,
YTBEPKAEHHOTO NMpHUKa3oM MuHHUCTEpCTBa 00pa3oBanus U Hayku Poccutickort @eaepanuu ot 17 mas 2012 r.
N 413. C u3MeHeHUSIMH U JOMOHEeHUssMH OT: 29 nexabps 2014 ., 31 nexadbps 2015 r., 29 urons 2017 r.

2. [Tpumepnoit mporpammsl o Mmatemartuke (IIpumepHas ocHOBHasi oOpa3zoBaTeibHas Iporpamma
cpenHero odmiero oopazoBanus, [ NEKTPOHHBIN pecypc, http// fgosreestr.ru]).

3. @denepalibHOTO MEpeyHsi Y4eOHUKOB, YTBEPXKAEHHOTO MpHkKa3zoM Munnpocsenienuss Poccun ot
28.12.2018 N 345 «O d¢enepanpHoM mepeyHe YUYEOHMKOB, PEKOMEHIYEMBIX K HCIIOJNb30BAHUIO MPU
peanu3alnuy KMEIOIINUX FOCyAapCTBEHHYIO aKKpeIUTAIHI0 00pa30BaTeNIbHBIX MPOTrpaMM Ha4aaIbHOTO OOIIero,
OCHOBHOT'O 00IIIET0, CPeTHET0 001Iero 00pa3oBaHus

Lenu npoecpammoi:

° CTaHOBJICHUE U PA3BUTHE JIMYHOCTU 00YUAIOMIETOCS B €€ CAMOOBITHOCTH M YHUKAITHHOCTH, OCO3HAHHE
COOCTBEHHOW MHIUBUAYATLHOCTH, MOSBIICHUE )KU3HEHHBIX TJIAHOB, TOTOBHOCTH K CAMOOIPEIEIICHHUIO;

° OBJIAJICHHC MaTEMaTHICCKIMHU 3HAHUSIMA U YMCHHUSIMH, HEOOXOJUMBIMHU TSI TPOJOJKCHHS 00y ICHHUS
B UHBIX O0OIIE00PAa30BATENbHBIX YUPESKICHUSIX, HW3YYCHHsS] CMEXHBIX JUCIHHIUIAH, TPUMEHEHUS B
IMOBCEAHEBHOM XKU3HU;

. co3manue GyHIaMEHTa JUIsi MAaTEMAaTHYECKOTO Pa3BUTHS, (DOPMHUPOBAHHS MEXAHW3MOB MBIIIICHHSI,
XapaKTEPHBIX I MAaTEMAaTUYECKOU IEATEIBbHOCTH.

3aoauu npoepammel 00ECTICUUTH:
. o0OecrnieueHre JOCTHKEHUS OOydaromMMucs 0O0pa30BaTEIbHBIX pE3yJbTaTOB B COOTBETCTBUU C
TpeOOBaHUSAMH, YCTaHOBIEHHbIMH DefepallbHBIM TOCYJIapCTBEHHBIM 00pa30BaTEeIbHBIM CTaHJAPTOM
cpenHero o0riero oopa3oBaHus;

. c(OpPMHUPOBAHHOCTH OCHOB 11€JI0CTHOIM HAYYHON KapTUHBI MHUPA;

. CO3/IaHHE YCIOBHUH JIJIS pa3BUTHSI U CaMOpEAIU3aliK 00yJaroIInuXCs;

. MPEIOCTaBIIEHHE KaXKIOMY OOydaroleMycss BO3MOXKHOCTh JIOCTHXKEHHUS YpPOBHS MaTeMaTHUECKHX
3HAHUHN, HEOOXOIUMOTO JUTsl TalbHEUIIEeH YCTIEIITHOW KU3HH B OOIIECTBE;

. (dhopMupoBaHHE TOHUMAHUSA B3aMMOCBSI3M W B3aUMO3aBHCHUMOCTH €CTECTBEHHO-MAaTEMaTUYECKUX
HayK;

. CO37IaHUE YCJIOBUHM NJisi pa3BUTHS HABBHIKOB y4E€OHOH, MPOEKTHO-UCCIIENOBATEIHLCKOM, TBOPUYECKOU

NesITeIbHOCTH, MOTUBAIIMM 00YUaIOMIUXCSI K CAMOPa3BUTHIO;
o c(OpMUPOBAHHOCTh YMEHUI aHATU3UPOBATh, OLIEHUBATh, IIPOBEPSITh Ha JOCTOBEPHOCTh M 0000IaTh
HAYYHYI0 HHPOPMAIIHIO;

Oorcudaemviii pesyromam:

o c(hOpMHUPOBAHHOCTh TPEACTABICHUN O MaTeMaTHKE KaK YaCcTH MHUPOBOW KYJIbTYpHl M O MECTE
MaTeMaTUKHd B COBPEMEHHOHN IMBWIIM3AIMH, O CIOCO0AaX OMHCAHHUS HA MaTeMaTHYEeCKOM SI3BbIKE SIBICHUN
peaybHOTO MUDA;



. cOpPMUPOBAHHOCTh MPEICTAaBICHUA O HEOOXOJUMOCTH JIOKA3aTeIbCTB MPU OOOCHOBAHHH
MaTeMaTHYECKUX YTBEP)KICHHI U POJTM aKCHOMATHUKH B TIPOBEIICHUH JICTYKTHBHBIX PACCYKICHUH;

o c(OPMHPOBAHHOCTH TIOHATHIHOTO armapara 10 OCHOBHBIM pa3jiejlaM Kypca MaTeMaTHKH; 3HaHHN
OCHOBHBIX TeopeM, (opMyl M yMEHUS WX MPHUMEHSITh, YMEHHUsS JIOKa3bIBaTh TEOPEMbl M HAXOIHUTh
HECTaHIapPTHBIC CITIOCOOBI PEIICHHS 3a/1a4;

o Cc(OPMHPOBAHHOCTh TPEACTABICHUH OO0 OCHOBHBIX MOHSATHSX MATEMaTHYECKOTO0 aHalIu3a W UX
CBOWCTBAX, BJIaJICHUE YMEHUEM XapaKTePH30BaTh MOBEICHHE (PYHKIINH, UCIIOJIb30BaHHUE TOTYYCHHBIX 3HAHUH
JUTSL OTIMCAHMSI U aHAJIM3a PeaibHbIX 3aBUCUMOCTEH;

o BJIQJICHHNEC YMCHHSMHU COCTABJIICHUS BEPOSTHOCTHBIX MOJIEICH IO YCIOBHIO 33Jaud W BBIYUCICHHS
BEPOSATHOCTH HACTYIUICHUSI COOBITHIA, B TOM YHUCJIEC C IPUMEHEHHEM (HOpMYT KOMOWHATOPUKHA U OCHOBHBIX
TEOPEM TECOPHH BEPOSTHOCTEI; UCCIICAOBAHUS CIYYallHBIX BEJIMYHH TI0 UX PACIPEACICHHIO.



Dopmel opeanuzayuu yuebHo2o npoyecca:

o VHIUBHy aJIbHBIC;
o IPYIIIOBBIE;

. (hpOHTANIbHBIC;

o caMmocTosiTenbHast padora.

Dopmvl KOHMPOTIA:

. Oecena;

. YCTHBIN OIpPOC;

o JMarHOCTHYECKas paboTa,
o JOMaITHss paboTa;

o MIPOCKT;

o TECT;

. 3a4er;

o KOHTpOJIbHAsI paboTa.

Onucanue MecTa y4eOHOro npeaMeTa B y4eOHOM IIaHe
VY4eOHbIH MIaH MIKOJIBI OTBOIUT HA M3ydeHHe mpeamera «MaremaTtnkay 476 wacoB B Teuenue 2 net (1o 7 yacoB B Henenmo B 10-11 kmaccax).



Pa3nea 1. Ilnanupyemble pe3yJIbTaThl 0CBOCHHUSI y4eOHOI0 MpeaMeTa

JInuHOCTHBIE pe3yJIbTaThI:

1) poccuiicKy0 rpaXXJaHCKYIO WACHTHYHOCTh, IATPHOTH3M, YBOKCHUE K CBOEMY Hapo/1y, YyBCTBA OTBETCTBEHHOCTH Tepe PouHoil, ropocTy 3a cBoi Kpaii,
cBoto Poanny, mpoIioe u HacTosIIee MHOTOHAIIMOHATIBHOTO HapoJa Poccun, yBaxeHne TocyAapCTBEHHBIX CUMBOJIOB (Tep0, ¢uiar, THMH);

2) rpaXXJaHCKYIO MO3ULMI0 KaK aKTUBHOI'O U OTBETCTBEHHOI'O YJIE€HA POCCUICKOIo O0IIEeCTBA, OCO3HAIOLIETO CBOM KOHCTUTYLIMOHHBIE IIpaBa U 00s13aHHOCTH,
YBaKAIOIIEr0 3aKOH M IPAaBOMOPSIOK, 001aJat0Iero 4YyBCTBOM COOCTBEHHOIO JOCTOMHCTBA, OCO3HAHHO MPUHUMAIOLIETO TPAJAULMOHHbIE HAllM OHAJIbHBIE U
o0111e4esI0BeYeCKue I'yMaHUCTUYECKHE U IEMOKPAaTHUECKUE LIEHHOCTH;

3) rOTOBHOCTB K CIyeHHI0 OTeuecTBy, €ro 3alluTe;

4) chopMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOLIECTBEHHON IPAKTUKH, OCHOBAaHHOI'O Ha 1MaJore
KYJIBTYD, & TAKKE PA3TUIHBIX (OPM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHE CBOETO MECTa B IMOJIUKYJIBTYPHOM MHUPE;

5) chopMHUPOBAaHHOCTH OCHOB CAMOPA3BUTHS M CAMOBOCIIUTAHHSI B COOTBETCTBUH € O0IIEYETIOBEYECKIMHU [ICHHOCTSMU U UeaTaMy TPaKIaHCKOTO OOIIeCTBa;
TOTOBHOCTB U CITOCOOHOCTH K CAMOCTOSITEIbHOM, TBOPUECKOM U OTBETCTBEHHOU JIEATEIbHOCTH;

6) ToJIepaHTHOE CO3HAaHUE U IOBEAECHHE B IOJUKYJIBTYPHOM MHUpPE, TOTOBHOCTb M CIHOCOOHOCTh BECTU IUAJIOr C APYTUMHU JIFOJbMH, JOCTUIAaTh B HEM
B3aMMOIIOHMMAaHUS, HAXOAUTh OOIME LEIU U COTPYIHUYATh Ul UX JOCTHXKEHMSI, CIOCOOHOCTh IPOTHUBOCTOATH MJICOJIOIMH SKCTpPEMHU3Ma, HallMOHAIU3Ma,
KceHo(hoOUH, TUCKPUMUHALIMY IO COLUANIbHBIM, PEJIMTHO3HBIM, PACOBBIM, HAIIMOHAJILHBIM MPU3HAKAM U JPYTUM HETaTHBHBIM COLIUAJIbHBIM SIBJICHUSM ;

7) HaBBIKM COTPYIHHYECTBA CO CBEPCTHUKAMH, IETbMM MJIQJLIET0 BO3pacTa, B3pOCIbBIMH B 00pa30BaTeNIbHOW, OOLIECTBEHHO IOJIE3HOW, y4eOHO-
HCCJIEI0BATEIbCKOM, IPOEKTHON U IPYTUX BUJAX NEATEIBHOCTH;

8) HpaBCTBEHHOE CO3HAHWE U MTOBEJCHUE HA OCHOBE YCBOEHUS 00IIIEUETIOBEUECKUX IIEHHOCTEH;

9) roTOBHOCTH M CLIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE€ CaMOOOPa30BaHNIO, HA POTSHKEHUN BCEH JKHU3HM; CO3HATEIbHOE OTHOILIEHUE K HEMPEPHIBHOMY
00pa3oBaHMIO KaK yCIOBUIO YCIIEUTHOM MpodheCCuOHATBHON 1 O0IIECTBEHHOM 1eITeTbHOCTH;

10) acTeTrdecKoe OTHOIIEHHE K MUPY, BKJIFOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHH;

11) mpuHATHE M pealn3aluIo0 LEHHOCTEH 310pOBOro M 0e30macHOro odpasa XKHU3HH, MOTPEOHOCTH B (PU3NYECKOM CaMOCOBEPIIEHCTBOBAHHMHM, 3aHSATHIX
CHIOPTHUBHO-03/I0POBUTENLHON JEATEIbHOCTBIO, HEMIPUATHE BPEAHBIX PUBBIYECK: KypEHHUs], yIOTPEOISHNS aJIKOT0JIsl, HAPKOTHUKOB;

12) GepexxHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHHE K (PU3MUECKOMY M NCHUXOJIOTHYECKOMY 3/I0pOBbIO, KaK COOCTBEHHOMY, TaK U APYTHX JIIOICH,
YMEHHE OKa3bIBaTh IIEPBYIO MOMOIIb;

13) oco3HaHHBIM BeIOOp Oyaymied mpodeccuu M BO3MOKHOCTEM peanu3alui COOCTBEHHBIX XHU3HEHHBIX IIJIAHOB; OTHOIIEHHE K MpPO¢ecCHOHATbHON
JESTEIbHOCTH KaK BO3MOKHOCTH Y4aCTHUs B PELLICHUU JINYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, O0IIEHAIMOHATBHBIX POOJIEM;

14) chopMrpOBaHHOCTH IKOJIOTUYECKOTO MBIIIJICHUS, TOHUMAHUSI BIUSHUS COLUATbHO-9KOHOMUYECKUX MPOLIECCOB HAa COCTOSTHUE MPUPOIHON U COIAIbHOM
Cpe.ibl; MPUOOPETEHHE OTbITa SKOJIOT0-HAIIPABIEHHOM 1€ TEIbHOCTH;

15) oTBETCTBEHHOE OTHOIIEHHE K CO3JJaHUI0 CEMbH Ha OCHOBE OCO3HAHHOT'O NPUHATHS LICHHOCTEN CEMENHON KU3HU.
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PEryJasiTUBHBLIC

MMo3HAaBaTECJIbHbIC

KOMMYHUKATUBHBIC

l)yMeHHe CcaMOCTOSITEIIBHO OINpPEICIIsaTh
L[EJIH ICATEIbHOCTU U COCTABIIATD IJIAHBI

NesITeNIbHOCTH; CaMOCTOSITENILHO
OCYIIECTBISATh,  KOHTPOJIUPOBATH U
KOPPEKTUPOBAThH JIeATEeITbHOCTB;

HCII0JIb30BaTh BCE BO3MOJKHBIE PECYPCHI
JUI IOCTHKEHUS [TOCTABJICHHBIX L€ U
IUIaHOB

pcajmsanuun JACATCIIBHOCTH,

BBIOMPATh  YCICUIHBIE CTPAaTeTHH B

Pa3JIMUHBIX CUTYALUAX;

7) YMCHHUEC CAMOCTOSATCIIBHO OLICHUBATh U

MPUHUMATh PELICHHS, OMNPEACIISIIOIINE
CTpaTErut0  MOBEHAEHUS, C  YYETOM
rpakIaHCKUX Hu HPaBCTBEHHBIX
IIEHHOCTEH;

3)BiiajicHHEe HaBBIKAMHU IO3HABATEIBHOW, y4eOHO-HCCIIEAOBATEIbCKON |
MIPOEKTHOM AESITEeNbHOCTH, HAaBbIKAMU pa3peleHus mpodiieM; CliocoOOHOCTh
U TOTOBHOCTb K CaMOCTOSITEJIBHOMY TIOMCKY METOJIOB peIIeHUs
MPAKTUYECKHX 3a/]1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

4) TrOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSITCJIbHOH HH(pOPMAIMOHHO-
MO3HABATEIBHOM  JEATENbHOCTH, BJAJCHHE HABBIKAMH  IOJYYCHHUS
HeoOXoauMoi HH(GOpMAIMM W3 CIIOBapedl pa3HBIX THUIIOB, YMEHHE
OPHEHTUPOBATHCS B PA3IMUYHBIX MCTOYHHKAX WH(OPMAIMH, KPUTHICCKU
OLICHUBATh M HMHTEPIPETUPOBATH HWHPOPMALHUIO, TMOIYyYaeMyl U3
Pa3IUMYHBIX UCTOYHUKOB;

CpeacTBa UH(OPMALIMOHHBIX u
texHosmoruii  (manee - MKT) B pemenun

OpraHU3allMOHHBIX 3aaa4 C

5)ymenue
KOMMYHHUKAI[HOHHBIX
KOMMYHHKATHBHBIX U

HCIIOJIB30BAaTh

KOTHUTHBHBIX,

coOmrofeHreM  TpeboBaHU TEXHUKH O€30MacHOCTH,

TUTHUEHBI, pecypcocOepeKeHusi, MPaBOBBIX M AITHUUECKUX HOPM, HOPM

3PrOHOMMKH,

nH(pOpMaIMOHHOM 0€30MMaCHOCTH;

6) ymMeHue onpeessTh Ha3HAUYCHHE W (PYHKIMH Pa3IMIHBIX CONMATBHBIX
WHCTUTYTOB,

O)BiasieHre HaBBIKAMHU [O3HABATEIbHOW pedaeKCHH KaK OCO3HAHHS
COBEpIIIaeMbIX IEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yIbTATOB U
OCHOBaHUH, TPAHUIl CBOETO 3HAHUS M HE3HAHUs, HOBBIX MO3HABATENbHBIX
3aaa4 1 CpCACTB UX JOCTHUIKCHUS.

2)yMeHHE TPOAYKTHBHO OOMIATHCS
¥ B3aMMOJICHCTBOBATh B TIpoIlecCce

COBMECTHOM JEATeLHOCTH,
YUUTHIBATh  TO3ULIMU  JPYTHX
YYaCTHHKOB NesITeIbHOCTH,
3P PEeKTUBHO paspemarb
KOH(JINKTHI,

8)BiancHue SI3BIKOBBIMHU
CpeACcTBAaMH - yMEHHE  SCHO,
JOTMYHO M TOYHO H3JIaraTth CBOIO
TOYKY  3PEHHs,  HCIOJIb30BaTh

AZICKBATHLIC A3BIKOBBIC CPCACTBA

IIpeaMeTHBIe pe3y/ibTaThl

MHOXECTB H

MHO’KECTB, YHCIIOBBIE MHOKECTBA HA KOOPJAMHATHOM MPSMOM, OTPE3OK,

Pazgen L BBIHyCKHI/IK Hay4uUuTCAa Il. BBIHYCKHI/IK MOJIYYUT BO3BMOXKXHOCTb HAYUYHUTHCA
OJIEMEHTBI CBO6OI[HO OIICPpHUPOBATH IMOHATHUAMHU: KOHCUHOC MHOKCECTBO, JJICMCHT | OIICPUPOBATH IMOHATHCM ONPCACIICHUA, OCHOBHBIMHU BHUIaMU
TCOpUHn MHOXKECTBA, IMOAMHOXECTBO, IMNCPECCUCHUC, O6’bCIlI/IHCHI/IC U Pa3HOCTH OHpGZ[CJICHHfI, OCHOBHBIMH BHJIaMU TCOPCM;,

IMOHUMATB CYTh KOCBCHHOI'O JOKA3aTCJIbLCTBA,
OIEpHUPOBATH NOHATUAMUN CUCTHOI'O U HECUCTHOI'O MHOXKECTBA,




MaTeMaTHu4dccC
KOH JIOTUKU

UHTEpBaJl, I[OJYUHTEpPBal, IIPOMEKYTOK C BBIKOJIOTOM TOYKOH,
rpaduuecKoe MpeacTaBIeHHEe MHOXKECTB HAa KOOPAMHATHON TNIOCKOCTH;
3a/aBaTh ~ MHOJKECTBA  IIEPEUYUCICHHEM U  XAPAKTEPUCTUUYECKUM
CBOMCTBOM;

ONEpUPOBATh TMOHATUSAMU: YTBEPKICHUE, OTPHUIIAHUE YTBEPKICHHUS,
WCTUHHBIE W JIO)KHBIE YTBEP)KIEHHUS, NPUYMHA, CJIEACTBUE, YaCTHBIN
ciy4aid 00IIero yTBEepKIeHUs, KOHTPIPUMED;

MIPOBEPSTh NPUHAIIEHKHOCTD 3JIEMEHTA MHOKECTBY;

HaXOJUTh IIEPECEYCHUE U OOBEIUHEHHUE MHOXECTB, B TOM YHCIE
MIPEJICTABICHHBIX TpaUUECKU HAa YHCIOBOW IPSIMON M HA KOOPAMHATHOM
IIJIOCKOCTH;

MIPOBOJIUTH JIOKA3aTEIbHBIC PACCYKACHUS TSI 000CHOBAHMS ICTHHHOCTH
YTBEPKJICHUM.

B noBcenHeBHOM XKU3HU U IPU U3YUYEHUU APYTUX IPEAMETOB:
HCII0JIb30BaTh YMCIOBBIE MHOKECTBA HAa KOOPAMHATHOW INpSMOW U HA
KOOPJAMHATHOW IUIOCKOCTU JJisi OINMCaHUs pPEAbHBIX IPOLIECCOB U
SIBIICHHI,

MPOBOJUTH J10KA3aTENbHBIE PACCYKIECHUSA B CUTyalMSX MOBCEIHEBHOU

YKWU3HM, IIPY PEIICHHUH 33/1a4 U3 IPYTUX IPEIMETOB

MPUMEHATh METOJ MAaTEMATUYECKOW MHAYKUUHU IS IPOBEICHUS
pacCyXKIEeHHUI U JOKA3aTENbCTB U MPU PEIICHUH 3a]1a4.

B noBce1HEBHOM KU3HU U IIPU U3YUYECHUU APYTUX IPEAMETOB:
HCMOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK U A3BIK JOTUKHU
JUISL OIMCAHUsI PEAIbHBIX IMPOLECCOB U SIBJICHUM, MPU PELICHUU
3a/1a4 Ipyrux y4eOHbIX MPEIMETOB

Yucna u
BBIPAXKECHUS

CBO6OI[HO OIICPHUPOBATE MOHATHUAMU: HATYPAJIBHOC YUCIIO, MHOXKCCTBO

HAaTypaJIbHBIX YHUCCJ, NEJIOC YHCIO, MHOXCECTBO NECJIbIX YHCCI,
OOBIKHOBEHHAs ):[p06b, JACCATHYHAaA ,Z[pO6I>, CMCIIaHHOC  YHCIJIO,
palluOHAJIBHOC qucCio, MHOX>XECTBO panrOHAJIBHBIX qHuCcClI,
HppalluOHAIIBHOC YHCJIO, KOPCHBb CTCIICHU 1, JIEHCTBUTEIILHOE qucio,

MHO>KECTBO Z[GI\/’ICTBI/ITCJ'IBHBIX YUCCJI, TCOMETPUUCCKAA HHTCPIPETAINA
HaTypaJIbHbIX, HEJIbIX, pallMOHAJIbHBIX, HeﬁCTBHTeHBHBIX YHUCEII,

pa3HuIly
HEMO3UIIMOHHOW CUCTEMAMHM 3aTUCH YUCETT;

IIOHUMATh n 00BICHSTD MCKIOY HOSI/IHI/IOHHOﬁ u

NEPEeBOIUTh YUCIIA U3 OJHON CHCTEMBbI 3alTUCH (CHCTEMBbl CUHCIICHUS) B
APYTYIO;

CBOOOJTHO OMIEPUPOBATH YMCIOBHIMUA MHOKECTBAMHU TP PEIICHUN
3ajad4;

MOHUMATh TMPUYUHBI U OCHOBHBIE UACH PACIHIUPEHUS YHCIOBBIX
MHOKECTB;

BJIAJETh OCHOBHBIMM TNOHSATHSIMU TEOPUM JCIUMOCTU IpHU
peleHuu CTaHAapTHHIX 3a7a4

WMETh 0a30BbIe TPEACTABICHUS O MHOXECTBE KOMIIJIEKCHBIX

YHCEIT;

CBOOOZIHO  BBINOJIHATH  TOXKJECTBEHHBbIE  MpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX, JorapupMHUECKUX, CTEIIEHHBIX
BBIPAKCHU;

BIaseTh popmyioit 6mHoma HeloToHa;




JOKa3bIBaTh W WCIOJb30BaTh MPU3HAKH JCITUMOCTH CYMMBI H
MIPOU3BE/ICHUS TIPH BBHIIOJHEHUH BBIYUCICHUI U PEIICHUH 33]1aY;
BBHITIONTHATh OKPYTJICHHE PAMOHAIBHBIX W HPPANHOHATBHBIX YHCEN C
3aJJaHHON TOYHOCTBIO;

CPaBHHBATh JICHCTBUTEIIbHBIC YUCIIA PA3HBIMU CIIOCOOAMH;
OOLIKHOBEHHOH U

ynopsaaoduBaTb 4YMUCJIa, 3allMCaHHBIE B BHIC

JNECATUYHON  JTpoOHu,

apu(MeTHUYECKOro KBaJpaTHOTO KOPHS, KOpHEH CTereHu OobIe 2;

4ucila, 3alMCaHHbIE C  HCIOJIb30BAHHUEM
Haxoauts HOJl u HOK pasHeiMu crioco6amMu U MCHOIB30BATH UX TPHU
peuieHuy 3a1ay;

BBITIOJIHATH BBIUMCIIEHUS U NpeoOpa30BaHUs BbIPAXKEHUN, COAEPIKALUX
JEHCTBUTEIILHBIE YHCIIA, B TOM YHCIIE KOPHU HATYPaJIbHBIX CTEIICHEH;
BBITIOJIHATh CTaHJapTHbIE

TPUTOHOMCTPHUYCCKUX,

TOKJIECTBEHHbBIC
aorapupMUIECcKuX,

npeoOpazoBaHus
CTETECHHBIX,
UPPalMOHATIBHBIX BBIPAKCHUIH.

B noBceHEBHOM XHU3HU U IPU U3YUYEHUU APYTUX IPEAMETOB:
BBITNIOJIHATh M OOBSACHATH CpPAaBHEHUE PE3yJbTaTOB BBIUMCICHUN MpH
pelIeHUN TNPAKTUYECKUX  3a/]ad,

BBIYMCIICHHH, UCTIONB3Ys Pa3Hble CIIOCOOBI CPAaBHEHMIA;

B TOM YHCIIC HpI/I6J'II/DKCHHI)IX
3allUCbIBaTh, CPABHUBATH, OKPYTJATH YHCIOBBIC HAHHBIC PCAJIbHBIX
BCJIMYHH C UCIIOJIb30BAHUCM PA3HBIX CUCTEM U3MCPCHUS

COCTaBJISITb U OLICHUBATHL PA3HBIMU CIoco0aMy YHCIIOBEIC BbIPAKCHUSA
Inpu pCHICHUH MNPAKTUYCCKHUX 3aJad U 3ada4 U3 JAPYyIrux y‘-IC6HBIX
npeaAMETOB

IIPUMEHATh IIPU  PELICHUU
npeactasienuu HOJL;

3ala4  TEOpeMy O JIMHEWHOM

OpUMEHATh TpH pemeHun 3anad  Kuraiickyio Teopemy 00
OCTaTKax;

IPUMEHATH MIPH pelieHnu 3a1ad Manyio Teopemy depma;

yMEThb BBIMOJHATH 3alMCh YWCIA B IO3ULMOHHOW cHUCTEME
CUHCTICHHUS;

IPUMEHATD [IPU PEUICHUH 33/1a4 TEOPETHUKO-YUCIIOBbIE (PYHKIUU:
YHCIIO U CyMMa JienuTenei, pynkuuto Ditnepa;

IPUMEHSTD [P PEIICHUH 3a]a4 LENHbIE Jpoou;

IMPUMCHATH npu pPCIICHUN 3aga4dy MHOTI'O4JICHbI C
JeMCTBUTENILHBIMU M LIEIBIMHA KO PUIIHESHTAMH;

BJIQJIETh MOHATUSAMU MPUBOJUMBIA U HETIPUBOAUMBIN MHOTOUJICH
U IIPUMEHSTH UX MIPH PEIICHUH 3a]1a4;

IIPUMCHATD IIPpHU PCIICHHUU 3a1a4 OCHOBHYIO TCOpEMY anre6pLI;

OPUMEHATh TPU pELIeHUH 3a1ad mpocrednme (yHKIUU
KOMILIEKCHOM MIEPEMEHHOMN KaK T€OMETPUYECKHUE
npeoOpazoBaHUs

YpaBHeHus u
HEpaBEeHCTBA

CBoOOgHO omepupoBaTh IMOHSATUSIMU: ypaBHEHUE, HEPABEHCTBO,

PaBHOCUJIbHBIE ypaBHEHHUS M HEPABEHCTBA, YpaBHEHUE, SIBISIOLIEECS
CIIEICTBUEM JPYTOro YypaBHEHWS,

YPaBHCHHUA, PaBHOCUJIIBHBIC Ha

MHOKCECTBC, paBHOCHUJIbHBIC Hp606p330BaHI/IH ypaBHCHHﬁ;

CBOOOMHO OMNpeAensTh THUII W BBIOMpAaThb METOJ pEUICHHS
MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX YpaBHEHUN M HEPaBEHCTB,
HApPaLMOHAIBHBIX YpaBHEHUN 51 HEPaBEHCTB,
TPUTOHOMETPUYECKUX YPAaBHEHUU U HEPABEHCTB, UX CUCTEM;

CBOOO/THO pelIaTh CUCTEMbI JIMHEHHBIX YPaBHEHUH;




pelars pa3Hble BUIbl YPABHEHMM M HEPABEHCTB M UX CHCTEM, B TOM
qHucie HEKOTOpble YypaBHeHHMs 3- u  4-ii  cremeHed, ApoOHO-
paloHaIbHbIE U UPPALMOHAIBHBIE;

OBJIAJIETh OCHOBHBIMH THUIIAMU TIOKA3aTENbHBIX, JIOTapU(MUIECKUX,
UPPAalMOHAIBHBIX, CTEICHHBIX yPAaBHEHUH W  HEPABEHCTB W
CTaHJApPTHBIMU METOJAMM UX PELICHUM U IPUMEHATH UX NPU PELICHUH
3azad4;

IIPUMEHATH TeopeMy be3y Kk peneHnio ypaBHEHUI;

IIPUMEHTh TeopeMy Buera nans pemieHus HEKOTOPbIX YpaBHEHHM
CTEIIEHU BBIIIIE BTOPOU;

[IOHUMATh CMBICII TEOPEM O PAaBHOCWIBHBIX U HEPABHOCUIIBHBIX
peoOpa3oBaHUAX YPAaBHEHUN U YMETh UX JIOKa3bIBaTh;

BJIAJIETh METOAAMM PEUICHMsI YPaBHEHUH, HEPAaBEHCTB U MX CHUCTEM,
YMETb BbIOMpPATh METOJ] pelIeHUsI 1 000CHOBBIBATh CBOM BBIOOD;
HCII0JIb30BaTh METOJl MHTEPBAJIOB [UIsl PELIEHUS HEPABEHCTB, B TOM UUCIIE
IpOOHO-PALlMOHATIBHBIX M BKJIIOYAIOIIMX B ce0s HUppalvoHaIbHbIE
BBIPAKCHUS;

pemats anredpanyeckue ypaBHEHMsS M HEPAaBEHCTBA M MX CHUCTEMBI C
napaMeTrpamu aareOpanyeckuM u rpadpuyeckuM METOaMu;

BJIa/IETh Pa3HbIMU METOJIaMU J10Ka3aTeJIbCTBA HEPABEHCTB;

pelaTh ypaBHEHUS B LENbIX YUCIIAX;

n300pakaTh MHOXKECTBA Ha IIJIOCKOCTH, 3aJlaBaeéMble YpaBHEHUSIMH,
HEPABEHCTBAMHU U UX CUCTEMAMU;

CBOOOJHO  HCIOJIb30BaTh TOXKJECTBEHHBIE INpeoOpa3oBaHUs  IpH
pELIEHNN YPaBHEHUHN U CUCTEM YpaBHEHUN

B noBcenHeBHOM XHU3HU U IPU U3YUYEHUU JPYTUX IPEAMETOB:
COCTABJSITH M peulaTb YpPaBHEHHWs, HEPABEHCTBA, MX CHCTEMBI IIPH
pelIeHnH 3a1a4 JPYTuX YUYeOHbIX MPEIMETOB;

pelmaTb OCHOBHBIE THUIIBI YpPAaBHEHUHM M  HEPABEHCTB C
rapamMeTpamu;

IIPUMEHATH IIpU  pPELICHMHM 3aaad  HepaBeHcTBa Komum —
bynsxosckoro, beprymu;

UMETh TPEJCTABICHUE O HEPaBEHCTBAX MEXAY CpPEIHUMU
CTCTIICHHBIMHU




BBINOJIHATE OLICHKY MpPaBAONOJ00US pe3yabTaToOB, MOIYYaeMbIX MpPHU
pELICHUY Pa3JIUYHbIX YPABHEHUI, HEPABEHCTB U UX CUCTEM IIPHU PELLICHUHN
3a/1a4 APYyrux y4eOHbIX MPEIMETOB;

COCTaBJISITb U PCHIATH YPABHCHUSA W HCPABCHCTBA C IIapaMCTpaMH IIpU
peLIeHUH 3aJa4 APYIHX Y4eOHBIX IPEIMETOB;

COCTaBJIATh YPaBHEHHE, HEPABEHCTBO WJIM MX CHCTEMY, ONHCBHIBAIOLINE
pEaIbHYI0 CHUTyallMI0 WM HIPUKIAJHYHO 3a]ady, HHTEpIpPETHPOBATh
IIOJIy4YEHHBIE PE3YJILTATHI;

HCIIOJIB30BAaTh IIPOTpaMMHBIC CPCACTBA IIPU PCIICHHUU OTACIBbHBIX
KJIACCOB YPABHEHUH U HEPABEHCTB

OyHKIUU

Bragerp NOHATHSMU: 3aBUCUMOCTH BEIIMYWH, (QYHKIUS, apTyMECHT H
3HaYeHUE (YHKIUHM, OOJIACTh OINPEHNEICHUS M MHOXECTBO 3HAYCHUH
¢byHkuy, rpaduK 3aBUCUMOCTH, TrpapuK (QYHKIMH, HYIH (GYHKIHUH,
MPOMEXKYTKH  3HAKOIOCTOSHCTBA,  BO3pPAacCTaHHE Ha  YHCIOBOM
MPOMEKYTKE, YOBIBAaHHEC Ha YHCIOBOM NPOMEKYTKE, HauOOJjblIee WU
HaMMCHBIICe 3HAYCHHWE (DYHKIMKM HA YHCIOBOM IPOMEXKYTKE,
neproandeckast GyHKIHS, IIEPUOJT, YSTHAS U HeUeTHas! (QyHKIIUU; YMETh
MIPUMEHSITh 3TH TIOHATHUS TIPH PEIICHUH 3a7a4;

BJIQJICTh TIOHSATHEM CTETICHHAsI (DYHKIHS;, CTPOUTH €€ TpaduK W yMETh
MPUMEHSITh CBOMCTBA CTETICHHOM (PYHKIIMH TIPH PEIICHUH 3a]1a9;
BIIQ/IETh TIOHATUSAMHU TIOKa3aTelbHas QYHKIHS, SKCIIOHEHTa; CTPOUTh UX
rpadUKu U yMeTh MPUMEHSITh CBOMCTBA MOKa3aTeIbHOU (YHKIUHU MPH
pEIIeHNH 33]1aY;

BIIQ/IETh MOHATUEM Jorapudmuyeckas QpyHKIHS;, CTPOUTH ee TpaduK U
YMETh PUMEHSTH CBOWCTBA JIOTapH(PMUIECKON (DYHKIIUU MPU PEIICHUN
3ajad;

BJIQJICTh TIOHATHUSAMHU TPHUTOHOMETpHUYECKHE (YHKINU; CTPOUTh HUX
rpaduKu ¥ yMETh MPUMEHATH CBOMNCTBA TPUTOHOMETPUICCKUX (DYHKITHIA
MIpH pEIICHUH 33]1aY;

BIIQJIETh TMOHSATHEM OOpaTHas (DYHKUHUS; MPUMEHSITH 3TO MOHATHE TPH
pEIIeHNH 33]1aY;

BJIAJCTh TMOHSATHEM ACHUMNTOTHI WU YMETh €ro MPUMEHSTH IMpHU
pellleHuu 3aj1a4;

IPUMEHATb METObI PEHICHUs MpOoCcTeHnX AuddepeHnanbHbIX
ypaBHEHU NIEPBOTO U BTOPOTO MOPSIIKOB




MPUMEHITh TPH PEIICHUH 3a7a4 CBOHCTBAa (YHKIMIA: YETHOCTH,
MEPUOIUYHOCTh, OTPAHUYCHHOCTb;

MIPUMEHSITH MIPU PEIICHUHU 33]1a4 ITpeoO0pa3oBanus rpaduKoB QyHKIIHIA;
BIIQ/ICTh MIOHITHUSIMH YHCIIOBAs MTOCIIEIOBATEILHOCTD, apudMeTruecKas u
reoMeTpHUYecKas Iporpeccusi;

MPUMEHSITDH [IPU PEIICHUHU 3a]]a4 CBOMCTBA U MPU3HAKU apU(PMETUUECKOM
Y F€OMETPUUYECKOM TPOrpecCuil.

B noBceaHeBHOM KU3HU U NIPU U3YUYEHUH IPYTUX YUSOHBIX MPEAMETOB:
OTIpEeACIIAThH MO rpaduKkaM M KCIOJIB30BAThH IS PEIICHUS MPUKIIAJTHBIX
3a/1ay CBOMCTBA PEaIbHBIX MPOIECCOB M 3aBUCUMOCTEN (HAUOOJIbIINE U
HaWMEHbBIIINE 3HAYCHUS,
byHKIIUY,
neperuoa, nepuos u T.11.);

MPOMEXKYTKH BO3PACTaHUSI H  YOBIBaHHS

MPOMEKYTKH  3HAKOIMOCTOSIHCTBA, ACUMIITOTBI, TOYKH
WHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPaKTUYECKOU
CUTYalluu;.

OTIpeAeATH Mo IrpaduKaM MPOCTEHIIINE XapaKTEPUCTUKU IIEPUOTUNIECKUX
MPOILIECCOB B OWOJIOTHH, 3KOHOMHUKE, MY3bIKe, PAJHOCBSI3H W JIp.

(ammuuTy 1@, IEPUOT U T.11.)

OJIEMEHTHI
MareMaTuiec
KOTr'0O aHaiusa

Brnaners monstmem  OeckoHeyHO  yObIBaroIIas

MIPOTPECCUS U YMETh IPUMEHSATH €0 IIPU PELICHNN 3a/1a4;

TCOMETpHUICCKasA

IIPUMEHSATD IS PELICHU 3a1a4 TEOPHUIO TIPEIETIOB;

BJAJIeTh MOHATUSAMH OECKOHeUYHO OoyiblIMe M OECKOHEYHO Majble
YHCJIOBbIE TIOCJIEOBATEIbHOCTH M YMETh CpPaBHHUBAaTh OECKOHEYHO
OosplIMe 1 OECKOHEYHO Majlble MOC/I€0BaTEIbHOCTH;

BJIIETh TMOHATUSAMU: NPOU3BOJIHASA (PYHKIMHM B TOUKE, MPOU3BOAHAS
yHKmH;

BBIUUCIISATH MPOU3BOAHBIE JIEMEHTAPHBIX QYHKIUN 1 UX KOMOWHAIUH;
UCCIEe0BaTh PYHKIIMM HA MOHOTOHHOCTb U SKCTPEMYMBI;

CTPOUTH TpapUKH M MPUMEHATh K PEIICHUIO 33734, B TOM 4YHCIE C
rapaMeTpoM;

CBOOOJHO BIIAJI€Th CTaHJAPTHBIM aIlllapaToM MaTeMaTUYeCKOTro
aHaJv3a JUIsl BBIYMCIEHUS MPOU3BOJHBIX (PYHKIMHU OJHOMN
IIEPEMEHHO;

CBOOOJHO NMPHUMEHATH almapaT MaTeMaTHMYeCKOro aHalu3a JUls
uccnenoBaHus QyHKIUH U mocTpoeHus rpaduKoB, B TOM YHCIIE
VICCIIEJIOBAHHUSI HA BBIITYKJIOCTb;

OIIEpUPOBAThH MOHATUEM NEPBOOOPA3ZHON (PYHKIMM JJI PELICHUS
3ajad;

OBJIAJIETh OCHOBHBIMU CBeICHHSIMH 00 wuHTerpaige HbroToHa—
JleitOHuUIIa ¥ €T0 MPOCTEUIINX MPUMEHEHHUSX;

OIepupoBaTh B

CTAaHAAPTHBIX CUTyallUAX IIPOU3BOJHBIMU

BBICHIUX TTOPAIKOB,




BJAJeTh TOHATHUEM KacaTreidbHas K rpaduky QyHKIUM H yMETh
IIPUMEHSATH €T0 IIPU PELICHUU 3a7a4;

GyHKUIUSA, ONpeAeTeHHBIH

BIIQJICTh  MOHATHSAMH  IEPBOOOpa3HAs
UHTErpal;
npuUMeHsITh TeopeMy HbroTona—JleiiOHuIa 1 ee ciaeaCcTBUS ISl peLIeHUS

3a1ad4.

B noBceaHeBHOM KU3HU U NIPU U3YUYEHUH IPYTUX YUSOHBIX MPEAMETOB:
pemaTh NpUKIaIHbIe 3aa4l U3 OMOIOTUH, PU3UKU, XUMHUH, SKOHOMUKH
U APYIMX IPEIMETOB, CBA3AaHHBIE C HCCIEAOBAHUEM XapaKTEPUCTUK
IIPOLIECCOB;

MHTEPIPETUPOBATH MTOIYYEHHBIE PE3YIIbTaThI

YMETh NPUMEHSATH NPU PELIEHUH 337a4d CBOMCTBA HENPEPHIBHBIX
byHKIHUi;

yMETb IIPUMEHSATH IIPU PELLICHUH 3a/1a4 TeopeMbl BeliepmTpacca;
YMETh  BBIIOJHATH TNPHUOIMKEHHBIE BBIYUCICHUS (METOJIBI
pelleHys ypaBHEHHH, BEIYMCICHHSI ONPEIETICHHOTO0 HHTErpasa);
YMETh MPUMEHSTh NPUIOKEHUE ITPOU3BOJIHON U ONPEAEICHHOTO
MHTErpaa K pelIeHUIo 3ajay €CTeCTBO3HAHUS;

BJIaJCTh MOHATHSMHU BTOpasi IPOU3BO/IHAS, BBITYKJIOCTh Irpaduka

(YHKIIMY ¥ YMETh UCCIIEA0BATh (PYHKIIUIO HA BHITYKJIOCTb

CratucTuKa
u Teopust
BEPOATHOCTE
W, JIOTUKA H
KOMOHMHATOP
HKa

OnepupoBatb XapaKTePUCTHKAMU
YHCIIOBOrO0 HAbOpa, MOHITHEM TeHepalibHask COBOKYITHOCTh M BBIOOPKOI

OCHOBHBIMM  ONUCATEIbHBIMHU
U3 Hee;

OTIEpUPOBATh MOHATUSMU: YACTOTA U BEPOSTHOCTH COOBITHS, CymMMa H
MPOU3BENICHUE BEPOSITHOCTEH, BBIUMCISATH BEPOSITHOCTH COOBITHI Ha
OCHOBE I10JICYETA YNCIIA UCXOJI0B;

BJIQJIETh OCHOBHBIMH TOHSTHSIMH KOMOWHATOPUKH U yMETh UX
MPUMEHSTH MPH PEIICHUH 3a]1a4;

HMMETh TpeJICTaBIeHne 00 OCHOBaX TEOPUU BEPOSATHOCTEIH;

MMETh TPEACTABICHHE O JHMCKPETHBIX M HENPEPBIBHBIX CIIyYalHBIX
BEJIMYMHAX U PACTIPENEIICHUAX, O HE3aBUCUMOCTH CIIyYalHbIX BEJIUYUH;
AMETh IMPEICTABICHUE O MAaTeMaTUYECKOM OXHUIAHUUA WU JUCIEPCUU
CIIyYaHBIX BEJIMYMH;

WMETh TMPEJCTABICHUE O COBMECTHBIX pACHpPENCIICHUSX CIyYaiHbIX
BEJINYMH;

MOHUMATh CYTh 3aKOHA OOJBIIUX YHCEI W BBIOOPOYHOTO METO/IA
HU3MEPEHHS BEPOSTHOCTEN;

HMETh TMPEJCTABICHUE O HOPMAJIIBHOM paCIpEeleieHUH U IpUMeEpax
HOPMAaJIbHO PaCIpEIEIEHHbIX CIIy4YalHbIX BEJIMYNH;

MMETh MPEACTABICHUE O LHEHTPAIbHOU MPEAEIbHON TEOPEME;
UMETh  MpeACTaBJIeHHE O  BBIOOPOYHOM  Kod(hduimente
KOPpEJSILIMY U IMHEHHOM perpeccuy;

MMETh NPEJICTABIEHUE O CTATUCTUYECKUX TMIIOTE3aX U MPOBEPKE
CTaTUCTUYECKOW THIOTE3bI, O CTATUCTUKE KPUTEPUS U €€ YPOBHE
3HAYUMOCTH,;

HUMETh NPEACTABICHUC O CBA3HW OMIIMPHUYCCKUX U TCOPETUYCCKUX
pacrnpeeneHuii;

MMETh IMPEICTAaBICHUE O KOJAUPOBAHUH, JBOWUYHOM 3aIUCH,
JIBOUYHOM JIEPEBE;

BJIQ/IETh OCHOBHBIMU TMOHSATHSMU  Teopuu rpadoB (rpad,
BEpIlIMHA, pedpo, CTENEeHb BEPIIMHBI, MyTh B Tpade) U yMeTh
MPUMEHATH UX IIPU PELICHUH 3a1a4,

HUMETh TPEACTABICHUC O JOCPCBBIAX H YMCTb IMPUMCHATH IIPpU
pELICHNH 3a]1a4;

BJIAZICTG IOHATUEM CBA3HOCTH U YMETH NPUMCHATH KOMIIOHCHTEL
CBSI3HOCTH IIPU PELICHUU 3a/1a4;

YMETh OCYIIECTBIATH MYTH MO pedpam, 00X0abl pedep U BEpIIUH

rpada;




HMMETH NIPEJCTaBICHUE O KOPPEISLUY CIIy4ailHbIX BEJIUYHH.

B noBcenHeBHOM XU3HU U MIPU U3YUYEHUU JAPYTUX MPEAMETOB:
BBIYUCIISITH WJIM OLIEHUBATH BEPOSTHOCTH COOBITHI B peaibHOM KU3HU;
BBIOMPATh METOIbI MOIXOISAIIETO MPEACTABICHUS U 00paOOTKH TaHHBIX

MMETh TPEJCTaBICHHE 00 SHICPOBOM M TaMHIBTOHOBOM MYTH,
HMETh TIPEACTABJICHUE O TPYAHOCTH 3aJa4dl HAXOXKJICHUS
raMuJIbTOHOBA ITYTH;

BJIAJICTh MOHATUSIMU KOHEUHBIE U CYETHBIE MHOXKECTBA U YMETb UX
IPUMEHATD MIPU PEIICHUU 3a/1a4;

yMETb IPUMEHATh METOJ MaTeMaTUUYE€CKONH UHAYKIIUH;

yMETb IPUMEHSATh NpUHIUN J{UpHXJiie npu peuieHu: 3a1a4

TexcToBBIC Pemate pa3zHbie 3a1a4u MOBBILIEHHOW TPYAHOCTH; Pemate 3a1aum pa3HbIX TUIIOB, B TOM YUCJIE 33141 TOBBILIEHHOM
3aJ1a49u aHAIM3UPOBATh YCIOBUE 3a7aud, BBIOMPATH ONTUMAIBHBIA METOJ | TPYIHOCTH;
peLIEHHS 3a/1a4d, pacCMaTPUBast pa3IMYHbIE METO/IbI; BBIOMPATH ONTUMAJIBHBIA METOJ] PEIICHHS 3a/1a4, pacCMaTpHUBast
CTPOUTh MOJEIIb PEEHUs 3aJauyd, MPOBOAUTH JOKA3aTEJIbHBIE | pa3JIUYHbIE METObI,
paccyXJIeHUsl IPU PELICHUH 3aa4H; CTPOUTH MOJENb PEIICHUS 3aJladyd, MPOBOAMUTH JOKa3aTeJIbHbIE
pemiats 3agauu, TpeOyromue nepedopa BapuaHTOB, MPOBEPKH YCIOBUM, | pacCyKJICHUS;
BBIOOPA ONTHUMAIILHOTO PE3yJbTaTa; pemiate 3ana4yu, Tpedyromue nepebopa BapuUaHTOB, MPOBEPKHU
aHAJIM3UPOBATh U UHTEPIPETUPOBATH MTOJIyUCHHBIE PELICHUS B KOHTEKCTE | YCIOBUMA, BEIOOpA ONTUMAIBHOTO PE3yIbTaTa;
yCIIOBUS 3aJ]aui, BEIOMPATh PEIlIeHus], HE MPOTUBOPEYAINe KOHTEKCTY; | aHAJIM3UPOBaTh M HMHTEPIPETHUPOBATH PE3YJbTAThl B KOHTEKCTE
MEPEBOJIUTh TPU PEIICHUH 3a7add WHQPOPMAIUI0 W3 OJHOW (OPMBI | YCIOBHS 3aadd, BBIOMPATh PEIICHUS, HE MPOTHBOPCUAIIHC
3alUCH B JIPYTYIO, UCIIONB3Ysl TIPU HEOOXOJAMMOCTU CXEMBI, TaOJHUIIbI, | KOHTEKCTY;
rpaduku, TuarpaMMel. MEePEBOANTh TIPHU pEIICHUU 3a7adul HUHEGOPMAIMIO0 U3 OIHOU
dbopMBI B ApPYTyI0, HCIOIB3Yys NPU HEOOXOAUMOCTH CXEMBI,
B noBceTHEBHOM KU3HU U ITPU U3YUYECHUH JAPYTUX IIPEAMETOB: TaONMuUIIbI, TpadUKH, TUArpPaMMBbL;
pelaTh NPAaKTUYECKUE 3a1a4M U 3aJ1a4d U3 APYTUX [PEAMETOB
B noBceTHEBHOM KU3HU U IIPU U3YUYEHUH APYTUX IPEAMETOB:
pelaTh NPaKTUYECKUE 3a1a4y U 3aJ1a4d U3 APYTUX IPEAMETOB
I'eomerpus Brnaners reomerpudeckMMH TOHSATHSMH TpU pelieHuu 3amad  u | IMeth mpenacraBieHne 06 akCHOMAaTHYECKOM METO/IE;

HpOBeI[eHI/II/I MATEMATHUYCCKUX paCCY)K}IeHI/II\/’I;

CaMOCTOSITEILHO (POPMYIIHPOBATH ONPE/ICIIEHUS TEOMETPHUCCKUX (pUTYD,
BBIJIBUTATh TUITOTE3bI O HOBBIX CBOMCTBAX M MPU3HAKAX FCOMETPUUCCKUX
00001IaTE HIIH
KOHKPETU3UPOBATh PE3yJIbTAaThl HA HOBBIX Kjlaccax QUryp, NpoOBOIUTH B

¢uryp u 0OOCHOBBIBaTH WJIM OIPOBEPraTh HX,

BJIa/IETh IIOHATHEM F€OMETPHUECKHE MECTa TOUEK B IPOCTPAHCTBE
U YMETb MIPUMEHSTh UX JUIS pElIeHUs 3a/1ay;

yMETh TMPHUMEHATh Ui PElIeHHs 3aJay CBOMCTBA IUIOCKUX H
JBYTPaHHBIX YIJIOB, TPEXTPAHHOIO yIJla, TEOPEMBI KOCUHYCOB U
CHUHYCOB JJIs1 TPEXTPAHHOI'O yIJa;




HECIIOKHBIX ~ Chy4asx Kiaccuukauuioo ¢Guryp 1o  pa3iudHbIM
OCHOBAHMSIM;

UCCIIeIOBAaTh YEPTEXH, BKIIOYAas KOMOMHAIUM (QUTyp, H3BICKATH,
MHTEPIPETHUPOBATH U IPEOOPA30BBIBATH HHPOPMALIUIO, TPEICTABICHHYIO
Ha 4EpTEKaX;

pelmars 3aadyud  FeOMETPUYECKOrO COACpIKaHMs,
CUTyalUsX, KOTJa aJIrOPUTM PEIICHUs HE CIeAyeT SBHO U3 YCIOBWI,

BBIIIOJIHATD HGO6XOI[I/IM]':>IC IJI1 pCHICHUA 3aJadr  JOIMOJHUTCIIBHBIC

B TOM 4YHCJIC B

MOCTPOCHHSI, MCCIIEIOBATh BO3MOKHOCTh TPUMEHEHUS T€OpeM U (HOopMyJT
JUIsl peleHus 3a/1a4;

yMeTh (POPMYIIHPOBATH U IOKA3bIBATH TEOMETPUUYECKHIE YTBEPIKICHHUS;
BJIAJICTh  NOHATHSAMU  CTEPEOMETPHM: MpHU3Ma, IapajuleIenulIe],
MpaMuia, TETpa’dip;

UMETb IPECTABICHUs 00 aKCHOMaX CTEPEOMETPUH U CIIEACTBUAX U3 HUX
U YMETb IPUMEHATDH UX IIPU PELICHUH 33]1a4;

YMETb CTPOUTH CEUEHUSI MHOTOTPAHHUKOB C UCIIOIb30BaHUEM PA3JINYHBIX
METOZI0B, B TOM YHUCJIE U METOJA CIIEJIOB;

MMETh MPEJCTABICHUE O CKPEIIMBAIOIINXCS NPSAMBIX B IPOCTPAHCTBE U
YMETbh HaxOJIUTh YIOJl U PaCCTOSTHUE MEXIY HUMU;

IIPUMEHATh TEOPEMBl O MAPAJUICIBHOCTH NPSAMBIX M INIOCKOCTEN B
IIPOCTPAHCTBE IIPU PEILICHUH 3a7a4;

yMETh NPUMEHATh MapajuleJIbHOE MPOEKTUPOBAHHUE AJIS U300pakKeHUs
duryp;

YMETb IPUMEHATH MEPHNEHIUKYIAPHOCTH MPSAMON U IUIOCKOCTH IIpU
peLIeHuY 3a/1ay;

BJIAJIETh MMOHATHSMH OPTOIOHAJIBHOE MPOEKTUPOBAHUE, HAKIIOHHBIE U UX
MIPOEKINN, YMETh NPUMEHATh TEOPEMY O TPEX MEPHNEHIAUKYISAPAX MPH
pelnieHny 3a1ay;

BJIQJIETh TMOHATHSMH PAcCCTOSHHE MeXay (GUrypamMu B MPOCTPAHCTBE,
OOIIMH TMEepHeHAMKYJSp JBYX CKPEIIMBAIOLIMXCS MNPSAMBIX U YMETb

NMPUMCHATH UX ITPU PCUHICHUU 3aaaY,

BJIAJICTh MIOHATUEM IIEPIEHIUKYIIIPHOE CEYCHUE IPU3MBI U YMETh
IIPUMEHATH €70 IIPU PELICHUH 3a/aY;

UMCTb npeaACTaBJICHUC 0 I[BOﬁCTBGHHOCTI/I IMpaBUJIbHBIX
MHOTI'OI'PpaHHUKOB;
BJIaACTh IIOHATHUAMU LOEHTPAJIBHOC u mapalji€JIbHOC

IPOEKTUPOBAHUE U TNPUMEHATh UX MPU MOCTPOCHUM CEUEHUI
MHOTOTPaHHUKOB METO0M IPOEKIIUA;
UMETh NPEJICTaBICHHE O pPa3BEepPTKE MHOTOTpaHHHKA U
KpaTyaliieM MyTH Ha MOBEPXHOCTH MHOTOTPaHHUKA,

MMETh MPEACTaBICHUE O KOHMUYECKUX CEUCHUSX;

UMETh TPEACTABICHUE O Kacalomxcs chepax 1 KOMOMHALIUY Te
BpAIICHUS U YMETh MPUMEHSTh X MPU PEIICHUU 3a/1a4;
OPUMEHSTH TIPU pelIeHUH 3a7a4 GOpMYITy PacCTOSHUS OT TOUKHU
JI0 TIOCKOCTH;

BJIQJIETh Pa3HBIMU CIIOCOOAMU 3aJaHUs MPSIMON ypaBHEHUSIMU U
yMETb IPUMEHSTH MPU PELUICHUH 33/1a4;

NPUMEHSATh TPU PEIICHUH 3a7a4 M JI0Ka3aTeJIbCTBE TEOpEM
BEKTOPHBIA METO/I U METOJ KOOPAUHAT;

WMETh TMpeACTaBiIeHHE 00 akcuomax oO0bema, MPUMEHATH
(hopmyIibl 00HEMOB MPSIMOYTOIBHOTO TIapaJIeenuIea, MPU3MbI
Y IMpaMUbl, TETPa3ipa NPy PEIICHUH 3a/ad4;

IPUMEHSATh TEOPEMBI 00 OTHOLIEHUSX OOBEMOB TMpPH PEIICHUU
3a/1a4;

MPUMEHSTh UHTETPaJl JJIsl BEIYUCICHUS 00BEMOB U TOBEPXHOCTEMN
TEN BpPAILEHUS, BBIUMCICHUS TUIOMAIU ChEpHUECcKOro mosica u
o0beMa mapoBoOro CIos;

WMETh TIPEJACTABJIICHHE O JBWXKEHUAX B IPOCTPAHCTBE:
rapajuieIbHOM MepeHOCe, CAMMETPUN OTHOCUTENBHO TJIOCKOCTH,
LEHTPAIbHOM CHMMETPHH, IOBOPOTE€ OTHOCHTEIBHO IIPSIMOM,
BUHTOBOW CUMMETPHUH, YMETh IPUMEHATH UX MPU PELICHUH 33/1a4;

HUMCETH NPCACTABIICHUC O IJIOIAaau OPTOT OHAJIbHOM MIPOCKIHNHU;




BJIAJETh IOHATHEM YIoJd MEXAY INpSAMONM M IUIOCKOCTBIO M YMETh
IIPUMEHSATH €T0 IIPU PELICHUU 3a7a4;

BJIAJICTh IOHATUSAMU [BYI'PAHHBIA YTOJ, Yrojl MEXAY IUIOCKOCTSIMM,
NEPIEHIUKYJISIPHBIE TUIOCKOCTH U YMETh NMPUMEHSTh UX IPU PELICHUU
3azad4;

BJIAJICTh MOHATUSAMU NIPU3MA, NapajljiesIeuIe]] U NPUMEHITh CBOMCTBA
napajuleJIenuIe a IPY PEILICHNN 3a/a4;

BJIA/ICTh TIOHATHUEM IIPSMOYIOJIBHBIN MapajuIeeuIe] U IPUMEHATD €ro
IIpU PELLICHUH 3a/1a4;

BJIQ/IETh MOHATUSAMU NUPAMUJIA, BUIbI IUPAMUJL, 3JIEMEHThI IPABUIbHOM
MUpaMUJIbl U YMETh IPUMEHSTh UX IPU PELICHUU 3a/1a4;

UMEThb  HIpEJICTaBI€HHE O  Teopeme  Oillepa,  NpPaBUIbHBIX
MHOI'OTpaHHHKAX;

BJIA/ICTh MOHATUEM IUIOIIAAN ITOBEPXHOCTEH MHOTOTPAaHHUKOB U yMETH
IIPUMEHSTH €ro IIPY PEIICHUH 3a1a4;

BJIaJIeTh NOHATUSAMMU TeJla BpallleHus (LHIIMHAP, KOHYC, Iap u chepa), ux
CEUEHUS U YMETh IPUMEHATDH UX NP PELICHUHU 33]1aY;

BJIAJICTh TOHATUSMH KacaTelIbHbIE NPSIMbIE M INIOCKOCTH U YMETh
MIPUMEHATH U3IPH PELICHUU 33]1a4;

UMETh TNPEICTABICHUS O BIMCAaHHBIX U OMHMCAHHBIX CPepax U yMETb
MIPUMEHSTh UX MPU PELIEHUH 3a/1a4;

BJIAJIETh MOHATUAMU 00BbeM, 00BEMbl MHOTOTPAaHHUKOB, TEJ BPALLCHUS U
MIPUMEHSTh UX MPU PELIEHUH 3a/1a4;

UMETh TPEJCTABICHUE O pPa3BEpPTKE LWIMHAPAa U KOHYCa, IUIOLIAIH
MOBEPXHOCTU LWINHJPA U KOHYCA, YMETh IPUMEHATh UX NPU PELICHUH
3a/1a4;

UMETh MPECTABIIEHUE O TUIOMIAU CPepbl U YMETh MPUMEHSTH €ro MpH
pelnieHny 3a1ay;

yMETh pelmaTrh 3aJaud Ha KOMOHMHAIlMM MHOTOIPAaHHHUKOB M TeJ
BpAIllCHNUS;

UMETh IPEJICTABICHUE O TPEXTPAaHHOM U MHOTOTPAaHHOM yIJIe U
MIPUMEHSTh CBOMCTBA INIOCKUX YIVIOB MHOTOIPAHHOTO YIJIa IpU
pELIeHNH 3a/1a4;

HUMETh NPEJCTABICHUS O TPEe0OPa30BaHUH OJO0HS, TOMOTETHH U
yYMETh IPUMEHSATh UX IPU PEIICHUH 33/a4;

YMETh PelIaTh 3a7a4y Ha JIOCKOCTH METOJIaMU CTEPEOMETPUH;
YMETb IPUMEHATH POPMYJIbI 00bEMOB MPHU PELICHUU 3a7a4




UMETh MPEICTAaBICHHE O MOJOOMH B MPOCTPAHCTBE U YMETh peEIIaTh
3aJ1a4d Ha OTHOILLIEHUE 00BEMOB M IUIOUIA/IEH TTOBEPXHOCTEHN MOJLOOHBIX
duryp.

B noBceHEBHOM KHU3HU U NIPU U3YUYEHUU APYTUX [IPEAMETOB:
COCTABJIATh C MCIIOJB30BAaHMEM CBOWCTB TI€OMETPHUYECKUX (Uryp
MaTeMaTHUYECKHE MOJIENH I PEIEHUS 3a/1a4 IPAaKTUYECKOr0 XapaKkrepa
U 3a7a4 U3 CMEKHBIX AMCLMILINH, UCCIEN0BAaTh IIOJy4EHHbBIE MOACIN U
MHTEPIPETUPOBATH PE3YNbTAT

Bekropel  u

B.HaI[eTb IMOHATHUAMU BEKTOPBI U UX KOOPAUHATHI;

HaxoauTb 00BeEM Hnapamjicjicnyicaa u TETpasapa, 3aJaHHBIX

KOOpAWHATBI | YMCTh BBIINIOJIHATE OIICPAllMK HAJ/l BEKTOPaMU; KOOpAuHaTaMu CBOMX BCPIINH,
B HCIIOJIB30BATh CKAJIAPHOC IMMPOU3BCACHUC BEKTOPOB IIPU PCUICHUH 3aaa4, | 3aJaBaTb IPAMYIO B IPOCTPAHCTBEC,
MMPOCTPAHCTB | IPUMCHATL YpPABHCHUC IIJIOCKOCTH, (1)OpMy.Hy pacCTodHud MCEXKAY | HAXOAUTh PACCTOSAHUEC OT TOYKH OO0 IUIOCKOCTH B CHUCTEMC
c TOYKaMH, YPABHCHHUC C(I)epbl IIpHU PCHICHHUH 3a1a4; KOOpAMWHAT,
MMPUMCHATH BEKTOPBI U MCTOA KOOPAUHAT B MIPOCTPAHCTBEC IIPHU PCIICHHUU | HAXOAUTh PACCTOAHUEC MCKAY CKPCIIHNBAOMIUMUCS IPSIMbIMH,
3aJa4 3a/laHHbIMH B CUCTCMC KOOPJAUHAT
I/ICTOpI/Iﬂ HmeTh MMpEeaACTaBJICHHUE O BKJIAZAC BbIAAOIIUXCSA MAaTEMATUKOB B PA3BUTHUC HpeI[CTaBJIﬂTI) BKJIaZl BBIAAOIHUXCA MATCMATHKOB B PA3BUTHC
MaTeMaTHKHU HAayKH; MaTE€MaTUKN U MHBIX HAYYHBIX 06J'IaCTeI\/JI;
IIOHUMATDb POJIb MATEMATUKHU B pa3BUTUHU Poccun IIOHUMATDB POJIb MATEMATHUKHU B pa3BUTUU Poccun
MGTO)IH Hcnons3oBaTh OCHOBHBIC MCETOJbI JA0Ka3aTcJIbCTBA, MMpOBOAUTD Hcnons30BaTh OCHOBHBIE MCTObI NOKA3aTCJIbCTBA, MPOBOAUTH
MaTEMAaTUKHU A0Ka3aTCJIbCTBO U BLIINIOJIHATH OIIPOBCPIKCHUC, A0Ka3aTCJIbCTBO U BBIINNOJHATH OIIPOBCPIKCHUC,

MIPUMEHSITh OCHOBHBIE METO/BI PEUICHUS MAaTEeMAaTUYECKUX 3a/1a4;
pupoJie
XapaKTEpPU30BaTh KPAacoTy W COBEPIICHCTBO OKPY’KAIOIIETO MHUpa M

Ha OCHOBE MaTEMATHYECKHMX  3aKOHOMEPHOCTEW B
MPOU3BEJICHUI UCKYCCTBA;
NPUMEHATh MPOCTEUIINE NPOTrPpaMMHBIE CpPEICTBA W BJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI ITPHU PCHICHUN MAaTEMATHYCCKUX 3a1a4,

MOJIb30BaThCs  MPUKJIATHBIMU  MPOrpaMMaMH ¥ [pOrpaMMaMu
CHUMBOJBHBIX BBIUUCIIEHHM IS HCCIEIOBAHUS MATEMATUYECKHAX
00BEKTOB

IIPUMEHATH OCHOBHBIE METO/IbI PEIEHUS MATEMAaTUUECKUX 3a/1a4;
Ha OCHOBE MAaT€MaTUYECKUX 3aKOHOMEPHOCTE B MPHUPOJE
XapakTepHU30BaTh KPACOTY U COBEPIIEHCTBO OKPYKAKOIIET0 MUpa
Y MPOU3BEICHUI UCKYCCTBA;

MPUMEHATh MPOCTEHIINE MPOTPAMMHBIE CPEJCTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHbIE CUCTEMBI MPH PEIICHHUH MATEeMaTUYECKUX
3aja4;

NPUMEHATh ~ MaTeMaTUYECKUE
OKpYyaromiero Mupa (MojenupoBaHue (hU3HMUECKUX MPOIIECCOB,
337241 YKOHOMUKH )

3HaHUA K HNCCICI0OBAaHUIO




Pa3nea 2. Conep:xanne y4e0HOro nmpeamera
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Anredpa u HaYaJIa MATEMATH4YECKOT0 AaHAJIN3A

[ToBTOpenue. Pemienue 3a1a4 ¢ UCMOIB30BAaHUEM CBOMCTB YHMCET U CUCTEM CUMCIICHHS, AETUMOCTH, J0JIeH U YacTel, MPOLEeHTOB, MOyJiel yrcen. Pemenue
3aJa4 C MCIOJIb30BAHUEM I'paJlyCHON Mephl yria. Moaynp 4yncia U ero cBoiicTsa. Pemenue 3a1a4y Ha IBUKEHUE U COBMECTHYIO pabOTy, CMECH U CILIaBbI C
IIOMOIIIBIO JII/IHCI\/JIHLIX, KBaJApaTHbIX U I[pO6HO-paLII/IOHaJIBHbIX ypaBHeHI/Iﬁ U UX cucreM. Pemenue 3aa4 C MOMOIIbIKO YUCJIOBBIX HCPABCHCTB W CUCTCM
HEPaBEHCTB C OJHOI MEpPEeMEHHOH, ¢ MPUMEHEHUEM M300pakeHMs YMCIOBBIX MMPOMEXYTKOB. Perienue 3a1au ¢ UCIOIb30BAHUEM YUCIOBBIX (DYHKIMH U MX

rpa¢ukoB. Vcnonp3oBanne cBOMCTB U rpa)KOB JIMHEHHBIX M KBAIPATUYHBIX (PYHKINH, 0OPaTHON NPONOPIUOHATBHOCTH U QYHKIUHU Y = \/; . I'paduueckoe

pelieHue ypaBHeHUI 1 HepaBeHCTB. Vcnonb3oBaHue onepannii HaJi MHOKECTBAMHU U BBICKAa3bIBaHUAMH. VICTIOIB30BaHEe HEPABEHCTB M CHCTEM HEPABEHCTB C
OJIHOI TEepeMEHHOM, YHUCIOBBIX MPOMEXKYTKOB, MX OOBbEAMHEHUH H mepecedeHuil. [IpuMmeHeHMe mpH pelieHuu 3a7ady CBOWCTB apU(pMETHYECKOU U
FeOMETPUUECKOM MPOrpeccuu, CyMMHPOBAHHS OECKOHEUHOMN CXOASIIEHCS TeOMETPUIECKON MTPOrPeCCU.

MHuoskecTBa (4UCIOBBIE, TeOMETpUYeCKUX (Quryp). XapakTepuCTHUECKOe CBOMCTBO, 3JIEMEHT MHOXKECTBA, IMYCTOE, KOHEYHOE, OECKOHEYHOE MHOKECTBO.
Cnoco0Ow1 3amanust MHOkecTB [logmuoxkecTBo. OTHOIICHUS MPUHAMJICKHOCTH, BKIIOUEHHUs, paBeHcTBa. Omepanuu Haj MHokecTBamu. Kpyru Diinepa.
Koneunble 1 G€CKOHEUHBIE, CYETHBIE U HECUETHBIE MHOKECTBA.

HctunHble W JOXKHBIE BBICKA3BIBAHMS, OIEpAIlMU HAJ BBICKA3BIBAHUSAMU. Aneebpa evickazviéanui. CBS3b BBICKA3bIBAHMM C MHOXKeCTBaMH. KBaHTOpBHI
CYILLIECTBOBAHMS M BCEOOIIIHOCTH.

3akoHbl JIOTUKU. OcHo8Hble 02udecKkue npasua. Penenre Joruueckux 3aauc UCIOoIb30BaHUEM KPYTOB DUIepa, OCHOBHBIX 102UYECKUX NPABUIL.
YMmozakmouenuss. OOOCHOBaHMSI W JOKAa3aTeIbCTBO B Maremarwke. Teopembl. Buabsl maTeMaTHYeCcKUX YTBEpKIEHUU. Buodwl 0dokazamenbcms.
Mamemamuueckas uHoykyus. Ymeepocoenus: obpamuoe OaHHOMY, NPOMUBONOLONHCHOE, 00pAMHOEe NPOMUBONONONCHOMY OanHomy. IIpU3HaK M CBOWCTBO,
HEOOXOUMbIE U JIOCTATOYHBIE YCIOBHSL.

Ocnosnas meopema apugmemuxu. Ocmamxu u cpaguenus. Aneopumm Eexniuoa. Kumaiickasa meopema 06 ocmamkax. Manas meopema @epma. (-uunvie
cucmemul cyucnenus. Qynxyus Dilnepa, 4uUcio u cymma oerumeneti HAmypaibHO20 YUCIA.

Pamnannas mepa yria, TpUTOHOMETpHUYECKAs OKPYKHOCTh. TpUTOHOMETpuueckue (YyHKIUM uncenl u yrioB. Dopmynbl TpuBEIEHUS, CIOXKCHHS
TPUTOHOMETPUIECKUX (PYHKITHH, HOPMYIIBI TBOWHOTO M TTOJIOBUHHOTO aprymeHTa. [IpeoOpazoBanre CyMMBbI, pa3HOCTH B TPOU3BECHNE TPUTOHOME TPUUECKHIX
byHKIM, 1 HA00OPOT.

Hymn ¢dyskmmm, mpoMexyTKH 3HAKOIMOCTOSIHCTBA, MOHOTOHHOCTh. HamOonbmiee u HammeHsblnee 3HaueHue (yskiuu. [lepmommueckue GyHKOHH |

HaWMEHbBINN 1eproa. YeTHble U HeUeTHbIC DYHKINU. PyHKyuu «OpobHas vacms yuciay Y = {X} u «yenas yacmo yuciay Yy = [X] .

Tpuronomerpudeckie QYHKIMK YACIOBOTO apryMenTa Y =C0SX, Y =SINX, y=tgX, Yy = ctg X. CBoiicTBa 1 rpadHKu TPUTOHOMETPUUECKUX (DYHKIIUH.



OOpatHble TpPUTOHOMETpHUYECKHME (YHKIMH, HMX TJaBHbIE 3Ha4YeHUs, CBoWcTBa M Tpaduku. Tpuronomerpuueckue ypaBHeHUs. OIHOPOIHBIE
TPUTOHOMETPUYECKUE YPaBHEHUS. Perienue npocTeimx TpPUroHOMETPUYECKUX HEpaBeHCTB. [IpocTelimue cucTeMbl TPUTOHOMETPUYECKUX YPABHEHU.
ITonstue npenena gynxuuu B Touke. [lonamue npedena ghynkyuu 6 dbeckoneunocmu. Acumnmomel epaguxa ¢ynxkyuu. Cpasnenue 6eCKOHEUHO MATbIX U
beckoneuno bonrvuwiux. HenpepsiBHOCTh QyHKIMU. Ceoticmea Henpepbishbix Gpynxyutl. Teopema Betiepwumpacca.

Huddepenuupyemocts pynknuu. [Iponszoanas pynkuuu B Touke. KacarenbHas k rpadguky Gpynkuuu. ['eomerpuueckuii U puzndeckuil CMbICI IPOU3BOIHOM.
IIpumenenue npoussoonoii 6 ghuzuxe. IIpon3Boansle aneMeHTapHbIX GyHKIMH. [TpaBuna nuddepenunpopanus.

Bropas npousBoaHas, ee reoMeTpruuecKuil U (PU3NYECKUNA CMBICIL.

Touxu skcTpeMyma (MakcuMyMa U MUHMMyMa). MccnenoBanue 31eMeHTapHbIX (QYHKLIMH Ha TOYKH SKCTpeMyMa, HauOoJjblllee U HauMEHblIee 3HaueHHE C
IIOMOILBIO NPOU3BOAHON. [locmpoenue cpagurkos ynkyuii ¢ nomowwro npoussoonvix. llpumenenue npouzeoonou npu pewenuu 3aoad. Haxoowcoenue
IKCMPEMYMO8 YYHKYUL HECKONbKUX NEePEMEHHBIX.

I'eomerpus

[ToBropenue. Pemenne 3amau ¢ MCMOIB30BaHMEM CBOWMCTB (puryp Ha miiockocTd. PemieHue 3ajgad Ha J0Ka3aTeNbCTBO M TOCTPOCHHE KOHTPIPUMEPOB.
[IpumeHeHre MPOCTEHIIUX JIOTMYECKUX NpaBuil. PelieHue 3amady ¢ HCIONB30BAHMEM TEOPEM O TPEYroJIbHUKAaX, COOTHOILIECHUH B MPSIMOYTOJIBHBIX
TpeyrojbHUKaX, (aKTOB, CBSI3aHHBIX C YETHIPEXYroJlbHUKaMU. Pelenne 3a1a4 ¢ ucnoib30BaHueM (HakToB, CBA3aHHBIX C OKPYKHOCTSIMH. Pemienue 3ai1ay Ha
U3MEPEHHS Ha IJIOCKOCTH, BBIYMCICHUS JJIUH U IJIOWAAeH. Peuierue 3a0au ¢ nOMOowbto 8eKMopos U KOOPOUHAM.

Harnsanuas crepeomerpus. [Ipusma, napamienenumnen, nupaMua, TETPadap.

OcHOBHbIE IOHATHS F€OMETPUHU B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX. [lonamue 06 akcuomamuieckom memooe.

Teopema Menenas onan mempad’opa. IlocTpoeHue cedeHU MHOTOTPAHHUKOB MeToAoM ciefoB. LleHtpanpHoe mpoektupoBaHue. IlocTpoeHue ceueHui
MHOTOTPAaHHUKOB METOI0OM MPOCKIIUMA.

CkpenuBaroiyecs npsMble B IPOCTPAHCTBE. YTOI MEXKAY HUMU. Memoosl HaxodcOeHUs paccmoaHull Mextcoy CKpeuwusaowuMucs NpSmolMu.

Teopembl 0 mapaIeNbHOCTH MPSMBIX U TUIOCKOCTEH B MpocTpaHcTBe. [lapamnensHoe mpoekTupoBaHue U uzodpaxkeHue ¢uryp. I eomempuueckue mecma
MoyeK 8 NPOCmMpaHcmae.

[lepnenaAKyASIPHOCT NPSAMOM U TUIOCKOCTU. OpTOroHalibHOE MpoekTupoBanue. Haknonusle u npoekiuu. Teopema o Tpex neprneHauKyaspax.

Buovr mempasopos. Opmoyenmpuueckuii mempa’o0p, KAPKACHbIL mempa’op, pasHOSpauHuiti mempadop. I[Ipsmoyeonvusiti mempas’op. Meduamnsvi u
Oumeduanvl mempa’opa.

Jlocmpausanue mempasopa 0o napaiieienuneoa.

Paccrosiaus mexxny ¢urypamu B mpocTtpancTBe. OOmuii MepneHIuKyIsap IBYX CKPEIIMBAIOIAXCS TIPSIMBIX.

VYrnel B npoctpaHcTBe. [lepneHaukysipHble TIOCKOCTU. [lnowads opmozonanvrou npoexyuu. llepnenouxynsipnoe ceuenue npusmol. TpexepanHulil u
MHO202panHblil y2o1. Ceolicmea NIOCKUx yeno8 mMHo2oepannozo yaad. Ceolicmea nioCKux u 08Y2PanHbIX Y2l08 mpexepannozo yena. Teopembl KOCUHYCO8 U
CUHYCO8 0I5l MPEXSPAHHO20 Y2ad.



Buael MHOrOrpaHHUKOB. Pazsepmku mHo2oepannuka. Kpamuatiuwiue nymu Ha no6epxHocmu MHO202PaHHUKA.
Teopema Jiinepa. IIpaBunbHbIE MHOTOTPAHHUKU. []601iCMEEHHOCMb NPABUTbHBIX MHO20SPAHHUKOS..
KacarenbHble npsiMbl€ U ITTIOCKOCTH.

BexTops! u koopauHatsl. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOpA HA YHCIIO.

BeposiTHOCTB M CTATHCTHKA, JIOTUKA, TEOPHs IPA(OB 1 KOMOMHATOPUKA

IToropenue. Mcnonb3oBaHue TabIMIl U JuarpaMM Ui NPeICTaBICHUs AaHHBIX. PelieHue 3a1a4 Ha MPUMEHEHHE OMMCATENIbHBIX XapaKTePUCTUK YMCIOBBIX
Ha0OpOB: CpPEeHUX, HaUOONBIIETr0 U HAUMEHBILEr0 3HAYEHMs, pa3Maxa, JAUCHEPCHUM W CTAHAAPTHOIO OTKJIOHEHUs. BblumcieHue yacToT UM BEPOSTHOCTEH
coObITHI. BpluncieHne BEpOSITHOCTEH B OIBITaX C PABHOBO3MOXKHBIMM 3JIEMEHTAapHbIMM HcXoJaMmH. lcronp3oBaHMe KOMOMHATOpUKU. Bprumcienue
BEPOSTHOCTEH HE3aBUCHMBIX COOBITHH. Mcronp30Banne GopMyIIbl CI0KEHHS BEPOSITHOCTEH, TuarpaMMm Diliiepa, 1epeBa BEpOsSTHOCTEH, GopMyisl bepHyum.
Beposamnocmmnoe npocmpancmeo. Akcuomsbl meopuu 6eposmHocmell.

11 knacc

Anredpa ¥ HAYaJIa MATEMATH4YECKOT0 AaHAJIN3A

[ToBTOpenue. Pemenue. PemieHne 3agau ¢ HCIONb30BAaHHEM CBOWCTB CTENEHEH W KOpHEW, MHOTOWIEHOB, MpeoOpa3oBaHUN MHOTOUWIEHOB U JPOOHO-
paloHaIbHBIX BhIpaKeHUN. PelieHne 3amay Ha JABM)KEHHE W COBMECTHYIO pabOTy, CMECH U CIUIaBbl C MOMOUIbIO JHMHEHHBIX, KBaJAPATHBIX U JAPOOHO-
paloHaIbHBIX YPAaBHEHUHN U UX cucTeM. PelieHue 3aqad ¢ MTOMOIIbIO YUCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJAHOW MEPEMEHHOM, C MPUMEHEHHEM
M300paKeHMsI YMCIIOBBIX MPOMEXYTKOB. PelieHne 3agad ¢ UCIOIIb30BaHUEM YMCIOBBIX (DyHKUIMN M uX rpadukos. I'paduueckoe perieHue ypaBHEHUH U
HEPaBEHCTB.

Hymu ¢ynkumuy, npoMexyTKH 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTh. HauOonbliee M HaummeHblliee 3HadeHHe QyHKIuM. [lepuoamyeckue QyHKIUM U
HauMEHbIINN nepuo. YeTHble U HeueTHbIE (PYHKIINU.

CreneHb ¢ JeMCTBUTENBHBIM IOKa3aTelleM, CBOWCTBa creneHu. [IpocTeifne nmokasaTenbHble ypaBHEHHs UM HepaBeHcTBa. [lokasarenbHas GyHKIUS U ee
cBoiicTBa u rpaduk. UYucno € u pyHkms y =e*.

Jlorapudwm, coiicTBa torapudma. Jlecarnunsiii 1 HaTypaibHbIN torapudm. [IpeodpasoBanue norapupmMudeckux BelpaxkeHu. Jlorapugmuueckue ypaBHEHUS
U HepaBeHcTBa. Jlorapupmudeckas QyHKIUS U €€ CBOMCTBA U TpaduK.

Crenennas ¢pyHKIUS U ee cBoicTBa U rpaduk. MppannoHaibHble ypaBHEHHUS.

Metoxa uHTEpBaJIOB JUIs pelieHus HepaBeHCTB. [Ipeobpa3oBanus rpaduKoB GYHKIMN: CABUT, YMHOKEHHE HA YUCII0, OTPAKEHHE OTHOCUTEIHHO KOOPAMHATHBIX
oceil. ['padmueckre MeTo/IbI pelieHNs ypaBHEHH U HEPaBEHCTB.

Cucrtembl MOKa3aTENbHBIX, JOTapU(MUUYECKUX U HUPpALMOHAIBHBIX ypaBHEHHUH. CHCTEMBbI MOKa3aTeNbHBIX, JOTapU(PMUUYECKUX U HPpALMOHATBHBIX
HEPABEHCTB.

B3aumuo obpatnbie pyHkimu. I'padukn B3auMHO 00paTHBIX (QYHKIUI.



YpaBHEHUs, CHCTEMBI YPAaBHEHUH C IIapaMETPOM.

[lepBooOpasnas. Heonpenenenusiii uaterpan. IlepBooOpasnbie sneMeHTapHbIX (QyHKuuil. [lmomans kpuBonuHelHoW Tpamenuu. Popmyna Herorona-
Jleit6Huna.OnpeneseHHblil HHTETrpai. Boiuucienue niowadei nIoCKUx gueyp u 00bemos me paujeHus ¢ NOMOowbI0 UHMeZpaq..

Memoou! pewenus GyHKYUOHANbHBIX YPAGHEHUU U HEPABEHCTE.

I'eomeTpust

[ToBropenue. Pemenne . Pemenne 3amau Ha J0Ka3aTenbCTBO W IOCTPOCHHME KOHTpHpuMepoB. Harmsmuas crepeomerpus. [Ipusma, mapamnenenumen,
nMpaMuza, TETPadp.

Buybl MHOTOTpaHHUKOB. Pazeepmku mHocoepannuka. Kpamuatiwue nymu Ha nosepxnocmu MHO202PAHHUKA.

Teopema Diinepa. llpaBuinbpHbIE MHOTOTPAHHUKH. /[801ICMEEHHOCb NPABUILHBIX MHO20CPAHHUKOS.

[Ipusma. IMapamnenenunen. CoiicTBa napamienenunena. [IpsMoyronbHbiii napamienenumnes. HakioHHbIE TPU3MBL.

[Mupamuma. Buael mupamu. DIeMEeHTHI TPaBUIBHON nupaMusl. [IupamMusl ¢ paBHOHAKIIOHEHHBIMHE PeOpaMu M TPaHsIMH, UX OCHOBHBIE CBOICTBA.
[Tnomaay moBepxHOCTE MHOTOIPaHHHUKOB.

Tena BpaleHus: UMIMHIP, KOHYC, map U chepa. CeueHust LWIMHAPA, KoHyca U mapa. [llapoBoii cerMeHT, 1apoBoii ¢ioi, mapoBoi CEKTOp (KOHYC).
VYcedyeHHast TUpaMH/Ia U YCEUYCHHBIH KOHYC.

Dnemenmul chepuueckou ceomempuu. Konuueckue ceuenus.

Bnucannbie u onucannble chepsbl. Kacarowuecs cgepol. Kombunayuu men epawjerus.

VYron mexay Bekropamu. CKansipHOE TPOU3BEICHNUE.

VYpaBHenue miuockoctu. opMyiia pacCTOSHUS MEXKAY TOYKaMH. YpaBHeHUe chepsl. Popmyna paccmoanus om mouku 0o niockocmu. Cnocodwvl 3a0anus
NPAMOU YPAGHEHUAMU.

Pewenue 3a0au u 0okazamenbCmeo meopem ¢ NOMOWbIO BEKIMOPO8 U MeMOOOM KOOPOUHAmM. DleMeHMbl 2e0MempUull MAcc.

[Tonsitne o0bema. OObeMbl MHOTOrpaHHUKOB. OOBEMBI TeNl BpalleHus. Akcuomsl obvema. Bvieoo gopmyn obvemos npsamoyz2o1vho2o napanienenuneod,
npusmsl U nupamuovl. Popmynvl 015 Haxodxicoenus odvema mempas’opa. Teopemovl 06 OmMHOULEHUAX 00BEMOB.

Ilpunoosicenus unmezpana K @ulyucieHuro 06vemo8 u nogepxnocmei men gpawjenus. Ilnowaos cpepuueckozo nosica. Obvem wapogozo cnos. Ilpumenenue
00beM06 npu peuteHuy 3a0au.

[Tnomans chepsl.

Paszeepmra yununopa u konyca. Ilnomans MOBEpXHOCTH HWIMHIPA ¥ KOHYCA.

KomOnHamm MHOTOTpaHHUKOB U TEJ BpaIleHHS.

[TogoGue B mpoctpancTBe. OTHOIIEHHE 0OBEMOB U TUIOMIAEH TOBEPXHOCTEHN MOT0OHBIX (QUTYP.

Heuoicenus 6 npocmpancmee. napanienbHblii NEPEHOC, CUMMEMPUs OMHOCUMETLHO NIAOCKOCHIU, YEHMPATbHASL CUMMEMPUS, HOBOPON OMHOCUMETLHO NPSMOLL.
IIpeobpaszosanue nooobdus, comomemus. Pewenue 3a0ay Ha nIOCKOCMU € UCNOIb308AHUEM CIMEPEOMEMPUYECKUX MEMOOO08.



BepoSiTHOCTh M CTATHCTHKA, JIOTHKA, Teopus rpadoB 1 KOMOUHATOPHUKA

[ToBTOpeHue.

VYcioBHas BeposATHOCTD. [IpaBuiio ymHoxkeHus BeposiTHocTel. @opmyia nojiHou BepoaTHOCTH. Popmyna baiteca.

JluckpetHble cilydaiiHble BEIMYUHBI U pacnpenenenus. CoBMeCTHbIE pachpeneneHus. Pacnpenenenue cyMMbl U MIPOU3BEACHUS HE3aBUCUMBIX CIyYalHBIX
BEJIMYMH. MaTeMaTnyeckoe 0KUJaHue U TUCTIEPCHUsl CIIy4aiiHON BeIMYUHBL. MaTeMaTndeckoe 05KUJaHue U TUCIIEPCUs CyMMBbI CIIy4aliHbIX BEJIHUYMH.
bunapnas cnydaiiHas BenuuMHa, pacrpeaeneHue bepnymu.l'eomerpudeckoe pacnpezneneHue. buHOMHManbHOE pacHpelesieHHe W ero CBOICTBa.
T'unepeeomempuueckoe pacnpedenenueu e2o c80UCMaa.

HenpepriBHble cirydaiinble BenuuuHbL. [MoTHOCT BepositHocTH. DyHKIMA pacnpeaeneHus. PaBHoMepHoe pacnipeseneHue.

llokazamenvHoe pacnpedenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. Hopmanbnoe pacrnpenenenue. Oyukuus Jlammaca. [lapamerpsl HOopManbHOTO pacrnpezaenenus. [Ipumepst
CIIy4alHbIX BEJIMYMH, OJYMHEHHBIX HOPMaJIbHOMY 3aKOHY (IIOTPELIHOCTh U3MEPEHUI, POCT UesloBeKa). [lenmpanvhas npedenvras meopema.

Hepasencmeo Yebviwesa. Teopema Yebviwesa u meopema bepnynnu. 3akon 6onvuiux yucen. Boloopounwiii memoo uzmepernus geposimuocmeti. Ponw 3axona
bonbuux yucen 8 Hayke, npupooe u obuecmae.

KoBapuanust nByx cimyuaiiHeix BenuuuH. [lonstue o koaddunuente xoppensuuu. CoBMecTHbIE HAOMIOACHUS BYX CIy4YailHBIX BENWYUH. Bwulibopounwiii
K03 puyuenm xoppenayuu. Jlunelnas peepeccus.

Cmamucmuuyeckas eunomesza. Cmamucmuxa Kpumepus u ee ypogeHsv 3nauumocmu. Ilposepka npocmetiwiux eunomes. IMnupuyeckue pacnpeoesenuss u ux
CBA3b ¢ meopemudecKkumu pacnpeoenrenuamu. Paneosas xoppenayus.

Ilocmpoenue coomeemcmauil. HnvekmusHvle u clopvekmusHvle coomeemcmesust. buexyuu. /Juckpemnas nenpepuignocmeo. lpunyun Jupuxie.

Koouposanue. /[souunas 3anuce.

OcHnognvle nonsamus meopuu 2pagos. /lepesws. /leouunoe oepeso. Cesaznocmo. Komnonenmul ceéaznocmu. Ilymu na epage. Jiineposol u I amunomonogel nymu.



Pa3nea 3. TemaTn4eckoe NJ1aHUPOBaHUE

HasBanue TeMbl KonnyecTBO 4acoB Ha N3y4YEHUE TEMBI
10 xmacc 11 xnacc UTOTO
1 | AareOpa 1 Hayaj1a MATeMATHYECKOI0 aHAJIN3a 147 146 293
JlelicTBUTEIIbHBIC YHCIIa 16 16
YucnoBblie QyHKIHN 14 14
Tpuronomerpuueckre GyHKIUU 28 28
TpuroHomeTpudeckue ypaBHEHUs 14 14
[IpeoOpa3zoBaHKre TPUTOHOMETPUIECKUX BBIPAKESHUN 25 25
KommuiekcHbie uncna 9 9
[IpousBoHas 41 41
MHoro4ieHs! 13 13
Crenenu u kopHu. CTeneHHbIE PYHKIINU 31 31
[TokazarenbHas u gorapudmuueckas GyHKIUN 42 42
[TepBooOpasHast 1 HHTETpaI 20 20
VYpaBHeHus u HepaBeHCcTBAa. CHCTEMBI YpaBHEHUN U HEPABEHCTB 40 40
2 | T'eomeTpus 62 52 114
BBenenue B ctepeomMeTpuio 5) 5
[TapamienpHOCTD NPSAMBIX U INIOCKOCTEN 16 16
[TeprieHAUKYISIPHOCTD NPSIMBIX M INIOCKOCTEN 17 17
MHororpaHHUKH 13 13
BekTops! B mpocTpaHcTBE 11 11
MeTto1 KOOpAMHAT B IPOCTPAHCTBE. J[BHKEHUS 15 15
[Mununap, KOHYC, mIap 17 17
OO6bembl TEN 20 20
3 | BeposITHOCTB U CTATHCTHKA, JIOTHKA, Teopusi rpa¢oB 1 KOMOMHATOPHUKA 12 12 24
Komb6unaropuka 1 BEpOSITHOCTh 12 12
DNEMEHTHI TEOPUH BEPOSITHOCTEN M MaTEMaTHUYECKON CTaTUCTUKH 12 12
4 | lloBTOpEHUE 17 28 45
Hroro 238 238 476







