AHHOTanus K paboyeit mporpamMmme

Pabouas mporpamma mnpeamera «Maremaruka: anreOpa M Hayalla MaTeMaTHMYECKOro aHaiu3a, reoMeTpus» (yriiyOJIeHHBI YpOBEHbB)
00s13aTeNLHOM MTpeIMeTHOM 0bacTn «MaTtemarrka u nH(GOpPMATHKa» TSl CPeTHETO 00IIero oopa3oBaHus pa3padoTaHa Ha OCHOBE:
— @denepanbHbIM 3aKOHOM OT 29.12.2012 No 273-03 «O6 ob6pazoBanun B Poccuiickoit ®eneparumy»;(penakius 2018 roga)
— @enepallbHBIM TOCYAAPCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM CpEIHEro oomiero oOpa3oBaHMs, YTB. mpukazom MuHOOpHaykm Poccuu ot
17.05.2012 Ne 413 "OO yrBepkaeHun (eaepaabHOTO  TOCYAapCTBEHHOrO 00pa30BaTeIbHOTO CTaHIAapTa cpeaHero oomero obOpa3zoBaHus" (c
W3MEHEHUSIMU U JTOTIOJTHEHUSIMH )
- IlpumepHoii OCHOBHOI 00pa3zoBaTeNbHON MpOrpamMmbl cpeaHero obmero obpazoBanus (Omobpena pemenueM ot 12 mas 2016 rona. IIportokon
Ne2/16)
-IIpumepnoit nporpammel Bociutanus (Ogoopena pemenuem ot 02.06.2020. ITporokon Ne 2/20)
-Ilpukaza MunucrepcTBa npocsemenuss Poccuiickoit @epeparum ot 11.12.2020 Ne 712 "O BHeceHMHM HM3MEHEHWH B HEKOTOpHIC (enepaibHbIe
roCy/IapCTBCHHBIC 00Pa30BaTEIbHBIC CTAHAAPTHI OOIIETO 0OPAa30BaHUS 110 BOIIPOCAM BOCIIMTAHUS 00yJarommuxcs'

ean:

"  JOCTHMIXCHHUC YUYCHHKAMHU IIJIAHUPYEMBIX PE3YJIbTATOB: 3H&HPII>1, yMeHI/H\/JI, HaBBIKOB, KOMHCTGHHI/IfI n KOMH@TCHTHOCTCI\/'I, OMNpeaACIIACMBIX
JIMYHOCTHBIMH, C€M€I>'IHI>IMI/I, 06HIGCTBCHHI)IMI/I, ToCyaapCTBECHHBIMHA HOTpe6HOCT$IMI/I 1 BO3MOXKHOCTAMH o6yqa10merocs[, HHIWBUAYaJIbHBIMU
0COOEHHOCTSIMH €T0 Pa3BUTHA U COCTOSAHUA 30POBbA;

" CTAQHOBJICHHUEC W PA3BUTUEC JINYHOCTHU o6yqa}omeroc;1 B €€ CaM06BITHOCTI/I, YHUKAJIBHOCTHU, HCIIOBTOPUMOCTH,

" Pa3BHUTHEC MBIIUICHUA, IIPEXKIEC BCETO a6CTpaKTHOFO, C OHOpOfI Ha 5BpUCTUYICCKHUC HpI/IéMBI IIO3HAHUA,

- (1)0pMI/IpOBaTI> MaTEeMaTHUCCKUN CTUIIh MBINIICHUS, 9BPUCTUUCCKUE HpI/IéMI)I MBIIIJICHUS, KaK O6HIGFO, TaK U KOHKPETHOI'O XapaKTepa.

Z[OCTI/I)KeHI/Ie MMOCTaBJICHHBIX LEIeH npu pa3pa60TI<e 1 p€an3aluy IporpaMMbl IIpEAyCMAaTPpUBACT PECIICHUEC CIEAYIOIINX OCHOBHBIX 3ada4:

= o0ecre4eHrne COOTBETCTBHSI OCHOBHOW 00pa30BaTeIbHON MPOTrpaMMbl TpeboBaHMsIM DeiepaibHOTo TOCYJapCTBEHHOTO 00pa30BaTeIHbHOTO
cTaHgaprta cpeanero obmero oopazoanus (PI'OC COO);

= ofecredyeHre NpeeMCTBEHHOCTH Ha4allbHOTO O0IIIEro, OCHOBHOTO OOIIET0, CPeAHEro o0I1ero oopa3oBaHus;

= obecrneyeHne 3((HEKTUBHOTO COUETAHUS YPOUHBIX M BHEYPOUHBIX (JOPM OpraHu3aluu yueOHbBIX 3aHATHH, B3aUMOJICHCTBHS BCEX YUACTHUKOB
00pa30BaTeNbHBIX OTHOIICHUI;

* (opmupoBaHHE MMPEACTABICHUI 0 MaTeMaTHKE KaK YHUBEPCAILHOM SI3bIKE HAYKH, CPEJICTBE MOJICTHPOBAHUS SIBJICHUI U TIPOIIECCOB; 00 HesIX
Y METOJ]aX MaTEeMaTHKH;



* (opMHpOBaHKE YMEHHS U3BJICKATh HHPOPMAIUIO, HOBOE 3HAHUE, pabOTaTh C YUCOHBIM MATEMATUYECKUM TEKCTOM;

"  pa3BUTHE JIOTHYECKOTO MBIIUICHUS, IPOCTPAHCTBEHHOTO BOOOPAKEHHUSI, AITOPUTMUIECKON KYJIBTYPHI, KPHTUYHOCTH MBIIUICHUS HA YPOBHE,
HeoOxomuMoM Jtst Oy yiiel mpoheCCUOHATBLHON AeSITeIbHOCTH, a TAKXKE MOCIICAYIONIEro 00y4eHuUs B BBICIICH IIKOJIE;

"  OBJIAJICHUEC MATEMATUICCKUMU 3HAHUSIMHU U YMEHUSIMHU, HEOOXOIUMBIMH B TIOBCEAHEBHON KHU3HU, JIJISI H3yYEHUS] CMEKHBIX JUCIUILTUH, TS
POAOIDKEHHU 00pa30BaHus;

® BOCIHTAHHUE CPEJCTBAMU MATEMATUKHU KYJIbTYPhI JIMYHOCTH, IOHUMAHUS 3HAYUMOCTH MaTEMaTUKH JIJIsl HAyYHO-TEXHUYECKOTO IIporpecca,
OTHOIIIEHUS K MAaTeMaTHKE KaK K 4aCTH 0OIEYEIOBEUECKOM KYIbTYpPhl Yepe3 3HAKOMCTBO C UCTOPHUEH pa3BUTHUSI MAaTEMAaTUKH, BOJIIOIIHEH
MaTeMaTHYEeCKUX HUJICH;

®  crnocoOCTBOBATH TOMY, UTOOBI YIIIyOJIEHHOE M3YUYEHHE MTPeIMeTa He BOCIPUHUMAIIOCH KaK MPOCTOE HAKOIUIEHHE 00yUYarouMHICs
MaTEeMaTHYECKUX 3HAHUHN UM OTPaObOTKY YMEHUS pelaTh 3aJa4 MOBBIIIEHHOTO YPOBHSI CJIOKHOCTH, a ObUIO MJI0I0TBOPHBIM
COTPYTHUYECTBOM YUHUTEIS C YYCHHUKAMU T10 UCCIICTOBAHUIO KaX/I0M MaTeMaTH4ecKol 3a/1auu;

* (opMHpOBaTh YMEHHE UCCIEAOBAThH 3a]]a4l IPUKIATHOTO COACPKAHUSI, TPEOYIOIIHE /IS PEIICHUs JOCTATOYHO CIOXKHBIX MAaTEMAaTHUECKUX
CPEICTB.

MecTo y4eOHOro npeaMera B y4eOHOM ILIaHe

Cornacno denepanpHoMy 06a3ucHOMY yuyeOHOMY IUIaHY JUIsl 00pa3oBaTeNbHBIX yupexaeHui Poccuiickoit denepanuy Ha U3ydeHue MaTeMaTHKHU B
10 - 11xmaccax oTBOAUTCS He MeHee 276 Jacos .
Kypc marematuku 10 - 11 kjaccoB COCTOMT M3 CIEAYIOIIMX MpPeAMETOB: «AureOpa M Hadana aHaiuza», «['eoMeTpus», KOTOpbIE H3y4daroTcs
OJ0KaMu.
«Anrebpa um Hayana mMaTeMmaTuueckoro aHamuza 10 kiacc» (yrimyOneHHBIH ypoBeHb), paccuumTaHa Ha 144 gaca u3 pacuéra 4 yaca B HEZEIIo,
«AnreOpa ¥ HaJasia MareMaTu4eckoro aHammsa 11 kmacc» (yriryOJeHHBIA ypoBEeHb), paccumtaHa Ha 136 wacoB m3 pacuéra 4 yaca B HEIEINIO.
[Tporpamma no reomerpun 10 kiacca (yriyOneHHBIH ypoBeHb)paccuMTaHa Ha 72 yaca M3 pacuéra 2 yaca B Hejenro, o reomerpuu 11 kmacca
(yrnyOneHHBIN ypoBeHb) paccunTaHa Ha 68 yacoB u3 pacuéra 2 yaca B Hepenmo. Bceero 216 yacos B 10 kinacce n 204 yaca B 11 kiacce, 6 yacos B
Hezleno. B cOOTBeTCTBUY € 3THM COCTaBJIEHO TeMaTH4YecKoe IIaHupoBaHue Ha 216 ypokos B 10 knacce u Ha 204 ypoxka B 11 kiacce.
I[nanupyemsle pe3yJibTaThl

JInyHOCTHBIE pe3y/IbTaThl:

1. OpHUCHTalHA O6y‘-IaIOIJ_[I/IXC$I Ha JOCTUKCHUC JIMYHOT'O CUACTBS, pCaIn3allui0O IO3UTHBHBIX ) KU3HCHHBIX MEPCICKTHB, MHUIUATUBHOCTD,
KpCaTHuBHOCTb, TOTOBHOCTDb U CIIOCOOHOCTB K JIMYHOCTHOMY CaMOOIIPEACIICHUTO, CIIOCOOHOCTD CTABUTh [eJIM U CTPOUTDH KU3HCHHBIC
IIJIaHBbI,

2. TOTOBHOCTBH M CLIOCOOHOCTH 06yqa}01111/1xc51 K OTCTanBaHHIO JIMYHOI'O AOCTOMHCTBA, COOCTBEHHOT'O MHCHUA,

3. TOTOBHOCTBH M CLIOCOOHOCTH 06yqa}01111/1xc51 K CaMOpPa3BUTHUIO 1 CAMOBOCIIMTAaHUIO,



4. TpUHATHE U peanu3aius IICHHOCTEH 3J0pOBOr0 U OE€30MacHOT0 00pasa KU3HM;

5. TOTOBHOCTH OOYYaIOMIMXCS K KOHCTPYKTUBHOMY YYacTHIO B IPUHATHU PELICHUM, 3aTPAaruBaloLINX MX MpaBa U HHTEPECHI, B TOM YHCIIE B
pa3nuyHbIX (hopMax OOIIECTBEHHOH caMOOpraHU3allii, CAMOYIPABJICHNUs, OOIECTBEHHO 3HAYMMOM IEATEIbHOCTH;

6. HpaBCTBEHHOE CO3HAHUE U MOBEJCHHE HA OCHOBE YCBOCHUS O0IIEUETIOBEYECKHIX [IEHHOCTEH;

7. TpHUHATHE TYMAaHUCTUYECKHX IIEHHOCTEH, 0CO3HAHHOE, YBAXKUTEIBHOE U 100pOKeIaTeIbHOE OTHOLICHUE K IPYTOMY YeJI0BEKY, €ro
MHEHHIO, MUPOBO33PEHUIO;

8. cmocoOHOCTH K COMEPEKMBAHUIO U (POPMHUPOBAHUE MO3UTHBHOTO OTHOIICHUS K JIFOJISIM;

9. ¢dopmupoBaHue BEIpaXKEHHO B TIOBEICHUN HPABCTBEHHOM MO3UIINH;

10. pa3BuTHE KOMIETEHIINI COTPYIHUYECTBA CO CBEPCTHUKAMHU, AETHbMU MJIQJIIIETO BO3PACTa, B3POCIBIMU;

11. MupoBO33peHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PA3BUTHSI HAYKH;

12. roTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CaMOOOPa30BaHUIO, HAa MIPOTSHKEHUH BCEH KU3HU;

13. skosoruydeckas KyabTypa;

14. oco3Hanublil BEIOOp OyayIIel npodeccun Kak MyTh U COCO0 peanu3alnn COOCTBEHHBIX KU3HEHHBIX [IaHOB;

15. roToBHOCTH 00YYAIOIIUXCS K TPYAOBOM MPoQecCuOHANBHON 1eATeIbHOCTH;

16. moTpeGHOCTh TPYAUTHCH;

17. roToBHOCTH K CaMOOOCITYKMBaHUIO, BKJIIOYasi 00yYeHHE U BHIMOJIHEHHE JOMALTHUX 00sI3aHHOCTEH.

MertanpeamMeTHbie pe3yJIbTaThI

MeTaHpeI[MeTHBIe PE3yIbTaTbl OCBOCHUA O6pa30BaTeHLHOﬁ mporpamMmsl IpEACTABJICHBI TPEMS I'pylIIIaMi YHUBCPCAJIbHBIX y‘Ie6HBIX JeUCTBUM

YV ]D).
PeryasitTuBHbIe YHHBepCaJbHbIe y4eOHbIe NeiicTBUS

BeinmyckHUK Hay4uTCS:

1. camocCTOATENBHO ONpPEAEATh 1NN, 33/1aBaTh MapaMeTpbl U KPUTEPHH MO KOTOPHIM MOXKHO ONPEAETIUTb, YTO LeNb JOCTUTHYTA;

2. OIICHHMBATh BO3MOXKHBIE OCIEACTBHS JOCTHXKEHUS TIOCTABICHHOM 1IETH B J€SITEIbHOCTH, OCHOBBIBASICh HA COOOPaYKEHHUSIX 3TUKU U
Mopay;

3. cTaBUThH U GOPMYIHUPOBATH COOCTBEHHBIE 33/1a4H B 00pa30BaTEIbHON JAEATENbHOCTU U )KU3HEHHBIX CUTYalUAX;

OLIEHUBATh PECYPCHI, B TOM YHUCIIE BpeMs U Jpyrue HeMaTepuallbHble Pecypchl, HEOOXOIUMBIE JUIS JOCTHIKEHUS TOCTaBICHHOM LIeNH;

5. BBIOMpATh MyTh TOCTHKECHHUS eI, ITIAHUPOBATH PEIICHIE MTOCTABICHHBIX 3a/1a4, ONITUMHU3UPYsI MaTepUAIbHBIC U HEMaTepHaIbHbIC
3aTpaTsl;

>



6.
7.

opranu3oBath 3(Hh(HEKTUBHBINA MOUCK PECypCOB, HEOOXOIUMBIX IJIsI JOCTUKCHHSI IIOCTABICHHON 1IN ;
COINOCTABIIATH MMOJYYEHHBIN pe3yIbTaT AEATEIbHOCTH C TIOCTABICHHOM 3apaHee LENbIO.

Ilo3HaBaTe/bHBIE YHUBEPCAJIbHLIC y‘leﬁHbIe JeHCTBUSA

BeinyckHMK Hay4duTes:

1.

7.

MCKaTh U HAXOJUTh 0000IIEHHBIE CLIOCOOBI PEeLICHHS 33a1a4, B TOM YHCIIE, OCYIIECTBIATh Pa3BEPHYTHIA HHPOPMALIMOHHBIN MOUCK U
CTaBUTb HA €0 OCHOBE HOBbIE (YueOHbIE U TO3HABATENIbHBIC) 33/1a4H;

KPUTHYECKH OIICHWBATh U MHTEPIPETHPOBATH MHPOPMAIIUIO C Pa3HBIX MMO3UINNA, PACTIO3HABATh U (PUKCUPOBATH MPOTHBOPEUHS B
MH(POPMAIMOHHBIX HCTOUHUKAX;

UCII0JIb30BaTh PA3JIMYHBIE CPEICTBA IS IIPEACTABJICHUS CYLLIECTBEHHBIX CBSA3E€H U OTHOILIECHUH, a TAK)KE IIPOTUBOPEYMI, BBISIBICHHBIX B
MH(POPMALIMOHHBIX HICTOUHUKAX;

HaXOJUTb U IPUBOJUTH KPUTHUECKNE aPTyMEHThI B OTHOLLEHUH JIEHCTBUM U CYKIIEHUH APYroro; CIIOKOMHO U Pa3yMHO OTHOCHUTBCS K
KPUTHUYECKUM 3aMEYaHUsIM;

BBIXOJIUTh 32 PaMKH Y4€OHOTO MpeIMeTa U OCYLIECTBIATh LI€JICHAPABICHHbIN MOUCK BO3MOKHOCTEH JUIsl IIMPOKOTO IIepeHoca CPesiCTB
U CIIOCOOOB JCHCTBHS,

BBICTPAaMBaTh MHIMBUAYaAIbHYIO 00pa30BaTENIbHYIO TPAEKTOPUIO, YUUTHIBAsSI OTPAHUYEHHUS CO CTOPOHBI APYTHX YYaCTHUKOB U
pECYPCHBIE OTPAHUUYEHUS;

MEHSTh U YAEPKUBATh pa3HblE MO3UIMH B TO3HABATEIBHOMN €ATEIbHOCTH.

KomMyHHUKaTHBHBIe YHHBepcaJlbHble Y4eOHbIe JelCTBUA

BeInmyckHHMK Hay4dnTCs:

1. ocymecTBISAThH AETOBYI0 KOMMYHHUKAITMIO KAK CO CBEPCTHUKAMHU, TaK U CO B3POCIIBIMU, UCXOJIS U3 COOOpaKEHUN PE3YIbTATHBHOCTH
B3aMOJICHCTBUS, a HE TUUYHBIX CHMITATHI;

2. TP OCYIIECTBJICHHUH IPYIIIOBOM PabOTHI OBITh KaK PYKOBOIHMTENIEM, TaK M WICHOM KOMAH]IbI B Pa3HBIX POJISX;

KOOPJMHHUPOBATH U BHITIOJIHATH pa0OTy B YCIOBUSX PEATHHOTO, BUPTYATHHOTO M KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS,

4. pa3BEpPHYTO, JOTUYHO M TOYHO M3JIaraTh CBOIO TOYKY 3PEHHS C UCIIOJIb30BAHUEM aJICKBATHBIX (YCTHBIX M MUCHhbMEHHBIX ) S3BIKOBBIX
CPEACTB;

5. pacmo3HaBaTh KOH(IMKTOTEHHBIE CUTYallUH U MPEAOTBPAIaTh KOH(IUKTHI IO MX aKTHBHOW (pa3bl, BRICTPAUBAThH JICTIOBYIO U
00pa30BaTeNbHYI0 KOMMYHUKAIINIO, U30erast TMYHOCTHBIX OIEHOYHBIX CYXICHUM.

w



IIpenmeTHble pe3yJibTaThI

Yri1y0/1eHHBIH YPOBEHb

«CucTreMHO-TeopeTHYECKHE Pe3yJIbTaThD)

Pasznen

1. BeImycKHUK HAy4YHuTCS

V. BbINyCKHHMK MOJYYHUT BO3MOKHOCTH
HAYUYHThCS

Ilesn ocBOCHUS NpeaAMeTa

Jljis ycnenmHoro npoioJnkeHus 00pa3oBaHus
IO CIELUATBHOCTSIM, CBSI3aHHBIM C
MPUKJIATHBIM UCIIOJIB30BAHUEM MaTEeMaTHKH

s obecneyenus 603MOACHOCMU YCREUIHO20
npoO0.IdICeHUsL 00PA308AHUS NO
CReYUAIbHOCMSIM, CE8S3AHHBIM C
ocywecmeienuem Hay4Hou U
UCCe008amMeNbCKOll 0essmenbHoCmu 8 001acmu
MAMEMAMUKU U CMENCHBIX HAYK

TpeboBanus Kk pe3yabTaTam

Dnemenmel meopuu MHOJIcecme u
MaAmemMamuiecKkoul 102uKu

- CBO60I[HO OHepI/IpOBaTbl INOHATUAMU:

KOHEYHOE MHOKECTBO, 3JIEMEHT
MHO’KECTBA, MOJAMHOXECTBO, IMEPECECUCHHUE,
o0OBeMHEHHEe ¥  Pa3HOCTh  MHOXKECTB,
YUCJIOBBIE MHOECTBA Ha KOOPIMHATHOMN
NPSAMOM, OTPE30K, HHTEPBAJL,IIOJIYUHTEPBAI,
MPOMEKYTOK €  BBIKOJIOTOM  TOYKOM,
rpaduyeckoe MpeacTaBlIeHne MHOKECTB Ha
KOOPJMHATHOM MIIOCKOCTH;

— 3aJaBaTb MHOXECTBA IIEPEYUCIEHUEM U
XapaKTEPUCTUYECKUM CBOWCTBOM;

— OIIEpUpOBATH TMOHATUAMH: YTBEPKICHUE,
OTPULAHUE YTBEPKICHUS, WCTUHHBIE U
JIOJKHEIC YTBEPKICHUS, MpUYXHA,
CIIEJICTBUE, YACTHBIA CiIy4aili  oOIero
YTBEPKJICHUS, KOHTPIIPUMED;

— HPOBEPATH MPUHATJIC)KHOCTD 9JICMCHTAa

Locmuoicenue pezyromamos pazoena

onepuposamv NoHsAMuUeM onpeoeieHus,
OCHOBHBLIMU BUOAMU ONpedeleHUil,
OCHOBHBIMU BUOAMU MEOPEM;

NOHUMAMb CYMb KOCBEHHO20 OOKA3AMENbCMEA;

onepupoB8ams NOHAMUAMU CHEMHO20 U
HeCuemHo20 MHOMICeCmad;

NPUMEHAMb Memo0 MamemMamuyeckou
UHOYKYUU OJI51 NPOBEOEHUSL PACCYHCOCHUN U
00KA3amMenbCme U npu peulenu 3a0ad.

B nosceonesnoil sicuznu u npu uzyueHuu Opyaux
npeomemos:

UCNOIb306AMb MEOPEMUKO-MHONCECMBEHHbII
AZBIK U A3BIK TOSUKU OJI51 ONUCAHUS
PeanbHbIX NPOYECcos U AGNeHUU, Npu
peuwteHuu 3a0a4 Opyaux y4eOHvLX
npeomemos

1 34ecb v ganee: 3HaTb onpegesieHne NOHATUA, 3HATb U YMeTb 060CHOBbIBATH CBOﬁCTBa(ﬂpM3HaKM, €C/In OHU eCTb) NMOHATUA, XapPaKTepn3oBaTb CBA3N C APYTMMU MOHATUAMMN,
npeacrtaBnAaa o4HO NOHATUE KaK 4acCTb Le/I0OCTHOro KomnJsiekca, UCnos1ib30BaTb NOHATHNE U €ro CBOWCTBA npuv npoeeaeHnn paccy>+<p,eHV||‘/'|, AOKa3aTenbCTs, peweHnn 3agau.




MHOXECTBY;

— HaxOJUTh I[epeceyeHre | OO0beAUHEHUE
MHOXECTB, B TOM YHCJI€ MPEACTABICHHBIX
rpaguvyecKkd Ha YHCIOBOM MpsSAMOW M Ha
KOOPJAMHATHOM MJIOCKOCTH;

— IPOBOJUTH JIOKA3ATEIbHBIE PACCYKICHUS

TUISE 000CHOBaHUS UCTUHHOCTHU
YTBEPKICHHM.

B nosceounesnoii ocuznu u npu usyueHuu opyaux
npeomemos:

— HCIOJNb30BaTh YHCIOBBIE MHOXECTBA Ha
KOOPJMHATHOW MPSIMOM M HAa KOOPJIUHATHOMN
IJIOCKOCTH  JUIi  ONHCAHUsl  pEaIbHBIX
MIPOLIECCOB U SBIICHUM;

— TPOBOJUTH JIOKA3aTEIbHBIC PACCYXKIACHUS B
CUTyallsiX TIOBCEIHEBHOW JKWU3HH, TMIPH
pelIeHny 3a/1a4 U3 JpYrux NpeaMeToB

YQucna u e blPAIHCCHUA

— CBobogHo ONepUpOBaTh TTOHATHSMU:
HaTypajbHOE YHCIIO, MHOECTBO
HaTypaJbHBIX ~ YHCEN,  IIeJIoe  YHCIIO,
MHOXKECTBO IIEJIBIX 4YHCeJI, OOLIKHOBEHHAS
IpoOb, JAecaTUYHas JApoOb, CMEIIaHHOE
YUCJIO, PALMOHAIBHOE YHCI0, MHOMXECTBO
palMOHANBHBIX YHCEN, HPPaAIMOHAIBHOE
YUCJIO, KOPEHb CTENEHU N, JEHCTBUTEIBHOE
YHCJI0, MHOJKECTBO JIEHCTBUTENLHBIX YHCE,
r€OMETpUYECKas WHTEpIpeTaLus
HaTypaJbHBIX, [EJBIX, PpalUOHAJIBHBIX,
JIEHCTBUTENILHBIX YMCEIT,

— TIOHUMaTh M OOBICHATH PA3HUILY MEXIY
MO3UITHOHHOM u HEMO3UITMOHHOMN
CHCTEMaMU 3al1CH YHCEIT,

— TIEPEBOJMTH YHWCIA W3 OJHOW CHCTEMBI

Locmuoicenue pezyromamos pazoena

CB0D0OHO ONEPUPOBAMb YUCLOBLIMU
MHOIICECMBAMU NPU PeUleHUl 3a0ay;

NOHUMAMb NPUHUHBL U OCHOBHbIE UdeU
PACUUPEHUST YUCTOBBIX MHONCECME;

811a0emsb OCHOBHbIMU NOHAMUAMU MeOPUU
0eUMOCmU NPU peueHuy CMmaHOapmubLx
3a0ay

umemsb 06aA308ble NPEOCMABIEHUSL O MHONCECBE
KOMNIEKCHBIX YUcel;

CB0D0OHO BLINOTHAMb MOHNCOECTBEHHbIE
npeobpaz06ans MpueOHOMempuiecKux,
J102apupMuiecKux, crmeneHHuIx
BbIPANHCEHULL,

en1ademuv opmynou bunoma Horomona,

NPUMEHAMb NPU PeueHuU 3a0ay meopemy o




3anucu (CUCTEMbI CUUCIICHUS) B APYTYIO;

— JIOKa3blBaTb U HCIIOJIB30BaTh MPU3HAKU
JETUMOCTH CYMMBI M TIPOU3BEICHUS IPHU
BBINIOJTHEHUHM BBIUMUCICHUM U  pelIeHUuu
3ajay;

— BBINOJIHATH OKPYIJICHHE pPAaLMOHAIBHBIX H

HPpAlMOHAIHBIX ~ YUCET C  3aJaHHOM
TOYHOCTBIO;
— CpaBHUBATH JIEHCTBUTEIbHBIE qpcia

pa3HbIMH CcIIOCO0aMU;

— YNOpSI0YMBAThH YKCIIA, 3aMMCAHHBIE B BUJE
OOBIKHOBCHHOM W  JCCATHYHOM JpoOH,
YHuClia, 3alMCaHHBIE C HCIOJIb30BAHUEM
apu(MeTUYeCKoro KBaJApPaTHOTO  KOPHS,
KOpHeH cTerneHu Ooblie 2;

— Haxomute HOJ wu HOK pasHbiMu
cnocobaMu ¥ HUCHONB30BaTh WX IPHU
pelieHuu 3a/1ay;

—  BBINIOJIHATH BBIYMCIICHUS U MIPEOOPA30BAHHUS
BBIPXKEHUH, COJEpKAIIUX JEHCTBUTEIbHBIC
qyclia, B TOM YHCJIE KOPHU HATyPaJlbHBIX

CTEIICHEH;

— BBIINOJHATE CTAHAAPTHBIC TOXACCTBCHHLBIC
peoOpa3oBaHus TPUTOHOMETPUUYECKUX,
JorapupMHUUECKuX, CTETIEHHBIX,

MPPALMOHAIIBHBIX BBIPAKEHUM.

B noeceonesnoti scusnu u npu uzyueHuu Opyeux
npeomemos:

— BBIIOJHATE W OOBSCHATH  CpPaBHEHHUE
PE3yabTaTOB BBIYMCICHUN TPH PEHICHUN
MPAaKTUYECKUX  3a7a4, B TOM  YHCJC
NPUOIMKEHHBIX BBIYMCICHUN, HCIOJB3YS

Jaunetinom npeocmasnenuu HOJ/;
npuMeHams npu pewtenuu 3ao0aq Kumaiickyro
meopemy 06 ocmamrax,

npuMeHams npu pewienuu 3aoad Manyio
meopemy Pepma;

YMemb 8bINOHAMb 3ANUCL YUCIA 8
NO3UYUOHHOU CUCmeMe CYUCTIeHUs,

NPUMEHAMb NPU peuleHuU 3a0a4 meopemuro-
yucno8vle QYHKYUU: YuUcio u cymma
Oenumernet, yHKyuro Jinepa,

NPUMEHAMb NPU peuleHuU 3a0a4 yYenHvle
opobu;

NPUMEHAMb NPU peuleHuU 3a0a4MHO20UIeHbL C
oelicmeumensHbIMu U Yeavlmu
Koaghuyuenmamu;

671a0emb NOHAMUAMU NPUBOOUMDLU U
HenpusooUMblll MHO20YIEeH U NPUMEHAMb UX
npu peuwlenuu 3a0a4;

npumeHamos npu peuteruu 3a0a4 OCHO8HYIO
meopemy aneeopwi;

NpUMEHAMb NPU peuleHuu 3a0a4 npocmeuiuiue
@YHKYUU KOMNIEKCHOU NepemMeHHOl KaK
2eomempuieckue npeoopazoeamisl




pasHble crocoObl CPABHEHMUIA;

—  3aIllMCHIBATS, CpPaBHUBATS, OKPYIJIATh
YHUCJIOBBIC JIaHHBIC pEaJbHBbIX BEIMYHH C
HCIIOJIb30BAHUEM pa3HbIX cucTeM
U3MEPEHUS;

COCTaBJIAThH M OLICHUBATh PAa3HBIMH CIIOCOOAMU
YHCIIOBbIE BBIPAXKECHUS IIPU PELICHUU
MPaKTHYECKHX 3a]a4 U 33/1a4 U3 APYTUX
y4eOHBIX TIPEAMETOB

YPQBH(?HM}I U Hepasencmea

— CBoOOgHO  omepupoBaThb  IMOHATUSAMHU:
yYpaBHEHUE, HEPABEHCTBO, PAaBHOCHUIIBHBIE
YpPaBHEHUsT M HEPABEHCTBA, YPAaBHEHUE,

SABJIAIOLIEECS CJIEICTBUEM IpYyroro
YpaBHEHUs, YPaBHEHHs, PaBHOCWIIbHBIE Ha
MHOXECTBE, PaBHOCUIIbHBIE

npeoOpa3oBaHus YpaBHCHUI;

— pemarb pa3Hble BUIBl ypaBHEHUU W
HEpPaBEHCTB M HUX CHCTEM, B TOM 4YHCIIe
HEKOTOpBIC ypaBHEeHUS 3-i U 4-i1 cTeneHeH,

IpoOHO-pallnOHAIbHbIE u
HApPALMOHAIIBHBIE;

— OBJIAJETH OCHOBHBIMH TUIIAMU
IIOKA3aTEIbHBIX, aorapu(pMUUECKuX,

MPPalMOHAIIBHBIX, CTEIIEHHBIX YPaBHEHUH U
HEPABEHCTB U CTaHAAPTHBIMA METOJAMM HX
pEelIeHNid M NPUMEHATHh UX IPU PEUICHUH
3a1ad4;

— IpUMEHATH TeopeMmy be3dy k peuieHuro
YpaBHEHUMU;

— IpUMEHATh Teopemy Buera s pemeHus
HEKOTOPBIX YPAaBHEHUN CTENEHW BbINIE
BTOPOW;

— TIOHUMAaTbh CMBICI TEOPEM O PABHOCHJIBHBIX

Locmuoicenue pezyromamos pazoena

C80000HO onpedensimb Mun U 6blOUpPams
Memoo  pewieHuss — NOKA3amenbHuvlX U

Jo2apugmuieckux ypagHenu u
Hepagencme, UppayuoHAaIbHbIX YPAGHEHUL U
HepaseHcms, MPUSOHOMEMPULECKUX

VPaBHeHUll U HEPABEHCME, UX CUCTEM,
c80000HO pewiamb cucmemvl JUHEUHbIX
VpAaeHeHUl;

pewams OCHOBHblE MUNbL YPAGHEHUL U
HepaseHcme ¢ napamempamu,

NPUMEHAMb npu  peuwleHuu 3a0ay
HepageHcmea Kowu —bynsaxoesckoeo,
bepuynnu;

umemsv npeocmagieHue O HepaAGeHCMEax
MeHCOY CPeOHUMU CIMEeNneHHbIMU




U HEPaBHOCWIBHBIX  IpeoOpa30BaHUsX
ypaBHEHUU U YMETh UX JOKA3bIBATH;

— BIAQJETh METOJAMU pPEIICHUS ypaBHCHUH,
HEPaBEHCTB M MX CHCTEM, YMETh BBHIOMPATh
METOJl pelIeHUusT U OOOCHOBBIBATH CBOU
BBIOOD;

— WCIONB30BaTh METOJ HWHTEPBAIOB IS
pElICHUs HePaBEHCTB, B TOM YHCIIe JPOOHO-
palMoOHAIBHBIX W BKIIIOYAKOIIUX B ce0s
HPPalMOHAILHBIC BRIPAKEHUS;

— pemarh anreOpaHMyecKue ypaBHEHHS U
HEPaBEHCTBA M UX CUCTEMBI C TapaMeTpaMu

anredpanyecKkum U rpaduIecKuM
METOJIaMH;
— BJIaACTh Pa3sHbBIMU METOdJaMU

JI0Ka3aTeIbCTBAa HEPABCHCTB;

— pemiath ypaBHEHHUS B LENBIX YUCIAX;

— wn300pakaTh MHOXECTBA Ha IUIOCKOCTH,
3a1aBaC€MbIC YPABHCHUAMMU, HCPABCHCTBAMHA
U UX CUCTEMaMU;

— CBOOOJIHO HCIONIB30BATh TOXKICCTBEHHBIE
npeoOpa3oBaHus MPU PEIICHUU YpaBHEHHUI
Y CUCTEM YpaBHEHUU

B nosceounesnoii ocuznu u npu usyueHuu opyaux
npeomemos:

— COCTaBISITh W peliatb  ypaBHEHWUS,
HEpAaBEHCTBA, WX CHUCTEMBI TPHU PEIICHUH
3a/1a4 APYTruX YIeOHBIX MPEIMETOB;

—  BBINIOJIHATH OLICHKY MpaBA0NOo100Us
pEe3yNbTaTOB, TOMYyYaEMBIX MPH PEUICHUH
pPa3IUYHBIX YpAaBHCHH, HEPABCHCTB M WX
CUCTEeM TpU pEIIeHUH 3a7ad JPYTUx




y4eOHBIX MPEAMETOB;

— COCTAaBJLITb W pemarb YpaBHEHUA U

HEpaBEHCTBA C IapaMeTpaMM NpU PELIEHUH
3aja4 ApYrux y4eOHbIX PEIMETOB;

— COCTaBJIITb YpaBHEHUE, HEPABEHCTBO WU
UX CHUCTEMY, OIIUCHIBAIOUINE pPEAbHYIO
CUTyallUl0 WIM TPUKIAJHYHO  3ajaudy,
HUHTEPIPETUPOBATH HOJIy4YEHHbIE
pe3yJbTaThl;

—  HCIIOJIb30BATh MPOTrpaMMHbIE CPEJCTBA IIPU
pELIeHNH OTAENbHBIX KJIACCOB YPAaBHEHUU U
HEPaBEHCTB

Dyukyuu

Bnazners NOHATUSMU: 3aBUCUMOCTD BEJTMYMH,
(GyHKLHMSA, apryMEHT U 3HaueHHe (QyHKIHH,
00J1aCTh OMpEIETICHUSI U MHOYKECTBO
3Ha4eHUH PyHKUUH, rpauK 3aBUCUMOCTH,
rpaduk QyHKIMH, HYIU QYHKIIUH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
BO3pacTaHME Ha YUCIIOBOM IIPOMEXKYTKE,
yOBIBaHUE HA YHCIOBOM ITPOMEXYTKE,
HauOoJbIlIee U HAMEHbIIIEe 3HAaUEHNE
(YHKIIMU Ha YHCIOBOM NPOMEXKYTKE,
nepuoandeckasi pyHKINs, IEPUOJ, YETHAS
U HeyeTHas: QYHKINU; YMETh IPUMEHSATh
9TH MOHATHUS NPU PELICHUH 33/1a4;

BJIAJICTh MMOHATHEM CTENCHHAsl (DYHKIINS;
CTPOUTH €€ IrpadUK U yMETh IPUMEHSATh
CBOWCTBA CTENEHHOM (PyHKIINH ITpH
pelIeHnH 3a]1ay;

BJIAJICTh MOHATUSAMH MOKa3aTeNbHas (PyHKIMS,
9KCIIOHEHTA; CTPOUTH UX TpaduKU U YMETh
IIPUMEHSTh CBOMCTBA MIOKA3aTEIbHON
(YHKIIMY NpU pelIeHUH 3a/1ay;

Llocmusicenue pezynomamos pazoena 11;

61a0emsb NOHAMUEM ACUMAIMOMbL U YMEMb €20
NPUMEHAMb NPU peuleHUU 3a0a,

NPUMEHAMb Memoobl peuleHuss NPOCMetuux
ougpepenyuanbrvix ypasHeHuli nepeozo u
8MOP0O20 NOPAOKO8




BJIQJICTh MIOHATUEM JIOTapupMHUIecKas
(GyHKIUSA; CTPOUTH €€ rpaduK U yMETh
PUMEHSATH CBOMCTBA JOTapu(pMHIECKOI
(GYHKINU TIpU peIIeHUH 3a1a4;

BJIAJICTh MIOHATUSIMH TPUTOHOMETPUYECKHE
(GyHKINU; CTPOUTH UX TPaPUKH U yMETh
IPUMEHSATH CBOMCTBA TPUTOHOMETPHUYECKUX
(GyHKIWN TIpU pelIeHu  3a/1a4;

BJIAJICTh MIOHATUEM OOpaTHasl (PYHKIIHS;
MPUMEHSTH 3TO NOHATHE MPH PEIICHUN
3ajay;

NPUMEHSTH [IPH PEIICHUH 33/1a4 CBOMCTBA
(YHKIMIA: Y€THOCTD, IEPUOTUYHOCTD,
OTPaHUYEHHOCTH;

HNPUMEHSTH [IPH PELICHUHN 33/1a4
npeoOpa3oBaHus TpaQuKOB (yHKIIHIA;

BJIJICTh TIOHSTUSIMH YHCIIOBASI
MOCTIeIOBATEIBHOCTD, apu(hMETHIECKAS 1
reoMeTpHUEecKasi IpPOrpeccus;

NPUMEHSTH MIPH PEIICHUH 337a4 CBOHCTBA U
MIPU3HAKH apU(PMETHUECKON 1
r€OMETPUYECKON ITPOTrPECCUM.

B nosceonesnoll scusHu u npu u3yieHuu Opyeux
VUEOHBIX NPEOMEMO8:

— OmpeAessaTh Mo rpadukaM U UCMOIb30BaTh
IUISL pellieHHs] IPUKIIAIHBIX 3a/lad CBOMCTBA
peambHBIX TPOILECCOB W 3aBHCHMOCTEH
(HanOonpIIMe W HAUMEHbLINE 3HAuYCHUS,
MPOMEKYTKH BO3pAcTaHUS ¥ YOBIBaHHS
(yHKINH, TPOMEXYTKH 3HAKOIOCTOSHCTBA,
ACHMIITOTHI, TOYKH TIeperuda, IMepuoa Hu
T.IL.);

— HHTEpPIPETUPOBATh CBOWCTBA B KOHTEKCTE




KOHKPETHOM MPAKTUYECKON CUTYyaLlUy;.

OTIpeNeNATh o rpaduKaM MpocTerime
XapaKTEPUCTUKH MTEPUOANIECKUX
IPOLIECCOB B OMOJIOTHH, 3KOHOMHUKE,
My3bIKE, PaJAHOCBS3U U Jp. (aMIUIUTY 1A,
NEpUOJ U T.11.)

Inemenmovl mamemamuueckozo aHaiu3a

BnangeTs moHsTHEM OECKOHEYHO YOBIBArOIIas
reOMETpHUYECKast IPOTPECCUsi U YMETh
MIPUMEHSATH €T0 MPU PEIICHUH 3a7a4;

MIPUMEHSITB JUTS PEIICHUS 33]1a9 TEOPHUIO
MIPECIIOB;

BJIAJIETh MOHATHUIMHU OECKOHEYHO OOJIBIINE U
OECKOHEYHO MaJjble YHCIOBLIE
MOCIICZIOBATEIILHOCTH U YMETh CPAaBHUBATH
OeCKOHEYHO 00JIbIIINE U OECKOHEYHO MaJIbIe
MOCJIEI0BATEILHOCTH;

BJIQ/ICTh MOHIATUSIMH: IPOU3BOIHAS (DYHKIIUU B
TOYKE, TPOU3BOTHAS (PYHKIIHH;

— BBIYUCIATH TIPOU3BOAHBIE AJIEMEHTAPHBIX
GyHKIUH 1 UX KOMOWHAIUH;

— HcchenoBaTh QYHKIIMM HA MOHOTOHHOCTh H
IKCTPEMYMBI,

— CTpPOUTH rpaMKu U MPUMEHSTH K PEIICHUIO
3a/1a4, B TOM YHUCJIE C TapaMeTpoM;

— BJIAJICTh TIOHATHEM KacaTeJIbHAs K TpapuKy
GYHKIIMM ¥ yMETh TPHUMEHSATH €ro MpHu
pEIICHUH 33]1aY,

—  BJIAJETH MOHATHSIMHA nepBooOpazHas
(GyHKIUS, ONIpeIeTICHHBIN HHTETPa;

— mnpuMeHsATh TeopeMy HproTona—JleitOHuna
W €€ CIICJICTBHS JUISl PEIICHUS 3a,1a4.

B nosceonesnoii orcuznu u npu usyveHuu opyaux

Jlocmuoicenue pesynomamos pazoena 11,
Cc80000HO e1a0emv CMAaHOapmMHuIM
annapamom Mamemamuyecko20 aHauu3a
O BbIYUCTIEHUS NPOU3BOOHBIX  (DYHKYUU
O0O0HOU NepemMeHHOU,

€80000HO NpUMEHAMb annapam
Mamemamuyecko2o ananuza ol
uccne0osanusi (QyHKyuli U NOCMPOEHUs.
epaguros, 8 mom uucie Uccie008aHusi Ha
8bINYKILOCHIb,

onepuposamv NOHAMUEM NepPeoooPA3HOU
@yHKYUU 0N peutenus 3a0au,

081a0emb  OCHOBHLIMU — C8EOeHUAMU 00
unmeepane Hviomona—/leubnuya u eco
npocmeuuux NPUMeHeHUsx,

onepuposamv 6 CMAHOAPMHBIX CUMYAYUAX
NPOU3BOOHBIMU BbICUUUX NOPAOKO8;

yMemsv NpUMeHAmb Npu peuleHuu 3a0ad
CBOUICMBA HeNpepbi8HbIX YHKYUIL,

yMemsv NpuMeHsmb Npu peulenuu 3a0ad
meopemvl Betiepwumpacca;

ymemb 8bINOIHAMb NPUOGIUICEHHbIE
8bIUUCTIEHUS (MeMOObl peuleHUs YPaeHe U],
8bIYUCTIEHUSL ONPEOEeIeHHO20 UHMeSpana);
ymemb NpUMEHAMb npuUodCceHuUe
NPOU3BOOHOU U ONPEOeNeHH020 UHmezpand
K peulenuro 3a0ay ecmecmeo3HaHus1,




VUEOHBIX NPEOMEMOB:

— pemarh TPHUKIATHBIC 337a4d U3 OMOJIOTHH,
(U3MKY, XUMHUH, SKOHOMHUKH U JIPYTHX
MPEIMETOB, CBS3aHHBIC C HCCIICIOBAaHUEM
XapaKTePUCTHK MPOIECCOB;

—  UHTEPHPETHPOBATH
pe3yabTaTHI

IMOJIYYCHHBIC

—  81ademv NOHAMUAMU 8MOPAS NPOUIBOOHAS,
8LINYKIOCMYb 2paguka yHKyuu u ymemsw
uccne008ams YYHKYUio Ha 8bINyK10CMb

Cmamucmuxa u meopus wpwzmuocmeﬁ,
JqocuKka u KOM6uuamopm<a

OnepupoBaTb OCHOBHBIMHU ONHUCATEIbHBIMU
XapaKTepUCTUKaMU YUCIOBOro Habopa,
MOHATHEM I'e€HepalbHasi COBOKYITHOCTb U
BbIOOPKOI1 U3 Hee;

— OIepupoBaTb IMOHATHUSAMU: YaCTOTa W
BEPOSTHOCTh COOBITHS, cyMMa U
IIPOU3BECHNE BEPOSTHOCTEH, BBIYMCIATH
BEPOSITHOCTH COOBITHI HAa OCHOBE TOJCUETa
4HCJIa UCXOOB;

— BIAJACTH OCHOBHBIMH HOHATHUSIMU
KOMOMHATOPUKH M YMETb HMX HPHUMEHSTbH
IIpH pelIeHNH 3a]1aY;

— HMeTh IpeJCTaBleHne 00 OCHOBAaX TEOPUHU
BEPOSATHOCTEM;

— HMETb MPEJCTABIEHUE O IJUCKPETHBIX H
HENpPEPBIBHBIX CIy4yalHBIX BEIMYMHAX U
pacrpeneneHusx, 0 HE3aBHCUMOCTH
CIIyYaiHBIX BEJIUYMH;

— HMEThb IPEACTaBICHHE O MATEMaTUYECKOM

OXKMIAHUA U  JHUCHEPCUU  CIYyYAMHBIX
BEJIHYHH;
— HWMETh NPEACTABICHHE O COBMECTHBIX

pacIpeneseHusX ClIy4YalHbIX BEJIMUUH;

— TOHUMAaTh CyTh 3aKOHA OOJBIIMX YHUCEN U
BBIOOPOYHOTO MeToaa U3MEPEHUS
BEPOSITHOCTEM;

Llocmusicenue pezynomamos pasoena ll;

umems npeocmasieHue 0 YeHMpaibHoOU
npeoenvHou meopeme;

umems npeocmasierue 0 6bl00POUHOM
K03 Ppuyuenme Koppersyuu u IUHeUHoU
peepeccuu;

umems npedcmasiienue 0 CMamucmuyecKux
2UNOMe3ax u nposepke CMamucmuyecKoll
2unomessvl, 0 CMAMUCmuKe Kpumepus u ee
VPOBHE 3HAYUMOCTU,

uUMemb npedcmasiienue o CeA3U IMNUPUYECKUX
U meopemuyecKux pacnpeoeenull;

umems npedcmasiienue 0 KOOUpOBAHUU,
0BOUYHOUL 3anucl, 080UYHOM Oepese;

611a0emb OCHOBHbIMU NOHAMUAMU TeopUU
epagos (cpag, eepuiuna, pebpo, cmenems
8epuUHbL, NYMb 6 2page) u ymemo
NPUMEHSIMb UX NPU PEUEHUU 3a0aY;

umems npeocmasienue 0 0epedbsx U ymems
NpUMeHAMb NPU peueHuu 3a0ay;

611a0emsv NOHAMUEM CEA3HOCMb U YMeNb
NpUMeHAMb KOMHOHEHMbL C8A3HOCMU NPU
peweHuu 3a0a4;

YyMemb 0Cywecmsisims nymu no peopam,
00x00b1 pedep u eepuiun epaga;

umems npedcmasienue 0o dNeposom u




— UMETh IMPEACTABICHHE O HOPMaIbHOM
pacupenesieHud W INpUMepax HOPMaJIbHO
pacrpeiesIeHHbIX CIIy4aillHbIX BETUYHH;

— UMETh INPEJACTABICHHE O  KOPPEISIUU
CIIy4allHbIX BEJINYUH.

B nosceounesnoii orcuznu u npu usyveHuu opyaux
npeomemos:

— BBIYUCIIATH WM OLIEHUBAaTh BEPOATHOCTH
COOBITUH B peaIbHOM JKU3HH;

— BBIOWpATH METO/IbI MOAXOSIIETO
MpeJicTaBiIeHMsI 1 00pabOTKU JaHHBIX

2aMUTLIMOHOBOM NYMU, UMEND
npedcmasieHue 0 mpyoHoCmu 3a0ayu
HAXOJICOEHUsL 2aMUTLINOHOBA NYMU,
81ademsv NOHAMUAMU KOHEUHble U CUemHble
MHOJCECTNBA U YMemb UX NPUMEHAMb Npu
peuteHuu 3a0a4;

ymemb npUMeHsMb Memoo
Mamemamuyeckou UHOYKYUuu,

ymMemb npumensmv npuryun Jupuxie npu
peuteHuu 3a0a4

Texcmosvie 3a0auu

— Pemarp pasHple 3amaud  MOBBILIEHHOMN
TPYAHOCTH;

— aHaTU3HUPOBATh YCJIOBUE 33/1a4H, BHIOUPAThH
ONTUMAaJbHBIA METOJ PpELICHUs 3aJlayH,
paccMmaTpuBasl pa3IudHbIE METO/BI,

— CTpOMTH  MOJENIb  pPEIIeHUus  3aJay,
MPOBOJUTH JOKAa3aTEIbHBIE PACCYXIACHUS
MpY PEUICHUH 33]1a4U;

— pemarb 3amauyd, TpeOyromme mepedopa
BapUaHTOB, IPOBEPKHU YCIOBUH, BbIOOpa
ONTUMAJIBHOTO PE3YNbTATA;

— AHAIM3UPOBATh U HUHTEPIPETUPOBATH
MOJlyYCHHBIE  PElIEHHUs] B  KOHTEKCTE
YCIIOBHS 3aJa4yM, BBIOMpATh PEIICHUS, HE
IIPOTUBOpEYAIIE KOHTEKCTY;

— TMEpeBOJAWTh  NpPU  PEHICHUH  3a7a4yu
uHpopManuo U3 ogHONW (GOpMBI 3amUCH B
JIPYTYI0, HWCIONB3YS TMPH HEOOXOIUMOCTH
CXEMBI, TaOJIHIIBI, TPAUKH, THATPAMMBI.

B nosceonesnoil scuznu u npu uzyieHuu Opyux

Jlocmuosicenue pezynomamog pasoena |l




npeomemos:
peuiath MpakTUYeCKUe 3aJa4d U 3aJadu U3
JPYTUX TPEIMETOB

T'eomempus

Brnanerp reomMeTpu4ecKUMH  TOHATHSIMHU
OpU  pEIIeHWH 3aJad W TNPOBEACHHH
MaTeMaTHYECKUX PACCYKICHHIA;
CaMOCTOSITEIILHO dopMyarpoBaTH
OTIpENICJICHUs]  TEOMETPHUECKuX  Quryp,
BBIJIBUTaTh TUIIOTE3bI O HOBBIX CBOMCTBAX M
NpHU3HAKAX TEOMETPUYECKHX (QUTyp H
00OCHOBBIBaTh ~WJIM  ONpPOBEprarh WX,
000011aTh WIN KOHKPETU3UPOBATh
pe3yabTaThl Ha HOBBIX KJaccax Quryp,
NPOBOAMTH B HECIOXHBIX  CIIydasx
kinaccuukanuioo  QUTyp 1O  PasIUYHBIM
OCHOBaHHSIM;

HCCIIeIOBATh YEepPTEKH, BKITIOY s
KOMOWHAIMH ¢uryp, U3BJIEKATh,
WHTEPIPETHPOBaTh ¥  NpeoOpa3oBHIBATH
uH(pOpMalHtIo, IIPEICTABICHHYIO Ha
gepTeKax;

pemarb 3aa4n reOMETPHUECKOTr0

colepKaHusA, B TOM YHUCIE B CUTyalusiXx,
KOTJ]a aJITOPUTM PELICHHs HE CIeNYeT SIBHO
U3 YCJIOBHUS, BBIMOJHATH HEOOXOUMBIE JUIS
penieHus 3a1a4n JIOTIOJTHATEIIbHBIE
IIOCTPOEHHUsI, HCCIEN0BaTh BO3MOXKHOCTb
NpUMEHEHUsT TeopeM U dopMmyn s
pelieHus 3a1ay;

yMeTh (opMmyiaMpoBaTh M JOKa3bIBaTh
T€OMETPUYECKHUE YTBEPKACHUS;

BJIAJIETh MOHATUSAMHU CTEPEOMETPUU:
pu3Ma,  [apajUlesIeluIen,  UPaMHUIa,

Hmemo npeocmasieHue 00
AKCUOMAMUYECKOM Memooe;

gnlademsv — NOHAMUEM  2eoMempuiecKue
Mecma moyek 8 NPOCMpancmee u ymems
NpUMeHamyb ux OJisl peueHus 3a0ay;

yMemb NPUMEHAMb Ol peuenus 3a0ay
CBOUCMBA NAOCKUX U OBYSPAHHBIX Y208,
MPExepanHHo20 yeid, meopemvl KOCUHYCO8 U
CUHYCO8 OJisL MPEXSPAHHO20 Vend,

enademsv  NOHAMUEM  NEPNEeHOUKYISIPHOE
ceueHue NpusmMvl U ymemv NPUMEHIMb e20
npu peuwtenuu 3a0a4;

umMems npeocmasieHue 0 080UCMBEHHOCIU
NPABUTLHBIX MHOC0SDAHHUKOB,

enademsv — NOHAMUSIMU — YEHMPATbHOe U
napannieipbHoe NPOEeKmMupoBanue u
NPUMEHAMb UX NPU NOCHMPOEHUU CeYeHUll
MHO20ZPAHHUKO8 MEMOOOM NPOEKYULL
umemv  npedcmasgienue 0  pazeepmKe
MHOS0SPAHHUKA U Kpamuatiuem nymu Ha
NOBEPXHOCIU MHO2OCPAHHUKA,

umemv  npeocmasgienHue O  KOHUYECKUX
CceyeHusx,

umems npeocmasgienue 0 KACAOUUXCA
cpepax u KomOumayuu men 6pAWjeHUs. U
yMemb NpUMEHAMb UX NPU peueHuu 3a0ay,
NPUMEHAMb NPpU peueHuu 3a0ay Gopmyny
PAcCcmosiHus Om mo4Ku 00 NIOCKOCIU,
enadems pA3HbIMU CROCOOAMU  3A0AHUS
NPAMOU YPABHEHUAMU U YMemb NPUMEHSAMb




TEeTpa’ap;
UMETh  MpEeICTaBIeHUs 00  aKcuomax
CTCPCOMCTPHUU U CICACTBUAX H3 HUX U
yMETb IPUMEHSTH UX IIPH PEIICHUH 33/1a4;
YMCTb CTPOUTH CCUCHUA MHOI'OIPAaHHUKOB C
HCIIOJIb30BAHHUECM pa3JIMYHbIX MCETOA0B, B
TOM YHCJIC U METO/Ia CIIC/IOB;

UMETh TPEJICTABICHUE O CKPCUIMBAIOIINXCS
NPAMBIX B IIPOCTPAHCTBE U YMETh HAXOIUTh
YTOJI ¥ PACCTOSTHUE MEXY HUMHU;
NPUMEHSATh TEOPEMBbI O MAPaLICIBHOCTH
OPSIMBIX M IJIOCKOCTEH B MPOCTPAHCTBE MPU
pCLICHUY 3a/1ay;

yMETh IPUMEHSThH napajieIbHOe
HNPOCKTHPOBAHUE JJIsl U300paXkeHust GUryp;
YMETh [PUMEHATh IEPIEHIUKYIIPHOCTH
MPSIMOM M TUIOCKOCTH TP PELICHUH 3a/1a4;
BJAJCTh  TOHATUSMH  OPTOTOHAIBHOE
NPOCKTUPOBaHWE, HAKIOHHBIE W  HUX
NIPOEKIUU, YMETh IPUMEHATH TEOPEMY O
TpeX TEepHeHAUKYIsIpax TpH peIIeHHH
3a/1a4;

BJIAJICTh TIOHSTUSIMH PACCTOSIHUE MEXIY
¢urypaMu B TPOCTpaHCTBE,  OOIMIMI
NEPIECHAUKYISAP [BYX CKPELIHUBAOIIUXCS
OpsSMBIX ¥ yMETh TNPHUMEHSATh HX IpU
pEIICHUY 3a/1ay;

BJIAJICTh MOHATHUEM YTOJI MEXIy HPSMON U
TUIOCKOCTBIO U yYMETh MPUMEHSATH €ro IMpH
pELICHUY 3a/1ay;

BJIAJICTh TOHATUSAMU JIByTPAaHHBIA YTOJI,
Yo MEXKIY TUTOCKOCTSIMH,
NEPHNCHANKYIIIPHBIC ITJIOCKOCTH W  YMCTH

npu peuleHuu 3a0ay;

NpuUMeHAmb»  npu  pewlenuu  3a0ay U
ookaszamenvcmee — meopem — 8eKMOPHbIl
Memoo u Memoo KOOpOUHam,

umems  npeocmaegierHue 00  aKcuomax

0bvema, npumensmo @opmyavl 00veMos
NPAMOY20IbHO20 Napaieienuneod, npusmol
U nuUpamuowvl, mempa’opa Npu peuleHuu
3a0ay,

npumeHsasms» meopemvl 00 OMHOULEHUAX
00beM08 npu peweHuy 3a0ay,

npuMeHsimb  uHmezpan O GblYUCACHUS.
00veM08 U nosepxHocmell mei 6paweHus,
BbIUUCTICHUSL NIOWAOU Cheputecko2o nosica
u 06vemMa Waposoco closi;

umMemsv npeoCcmagieHue 0 OBUNCEHUAX 8
npocmpancmee. NApauiielbHOM HNepeHoce,
CUMMempPUU  OMHOCUMENbHO — NIOCKOCU,
YEHMPANbHOU — CUMMempuu,  NOBOPOmMe
OMHOCUMENbHO npAMOL, BUHMOBOU
cuMMempuu, ymemsv NPUMEHAMb UX Npu
peuweHuu 3a0ay;

umemsv  npeoCmagieHue - o
OPMOCOHANILHOU NPOEKYUU,
umems npeocmasiienue 0 MpexepaHHoM U
MHO202DAHHOM ~ yele U NPUMEHAMb
CBOUCMBA NAOCKUX Y208 MHO20SPAHHO20
yena npu peweHuu 3a0ay,

uMemsb npeocmasienuss 0 npeoopazo8aHuu
nooobus, 2omomemuu u ymems NPUMEHMb
UxX npu peulenuu 3a0a4;

yMemb pewiamsv 3a0ayu HA NIOCKOCMU
Memooamu cmepeomMempuu,

niowaou




IPUMEHSATh UX MPU PEIICHUH 3a]1a4;
BJIAJICTh HOHATHSAMH npu3ma,
napajyiesienune]] ¥ TMPUMEHATh CBONCTBA
napasJiesienuIeia py peleHuy 3a1ay;
BJIAJICTh MOHATHEM MPSIMOYTOJIbHBIH
napajjiesienune]l M HPUMEHSTh €ro IpH
peLleHNH 3a/1a4;

BIAJIETh TOHATHSAMH THpPaMHIA, BHUJIBI
UpaMuI, DIIEMEHTHI MPaBUILHON
NUPaMUAbl U yMEThb MHPUMEHATh HUX IpH
pelIeHIH 3a/1a4;

UMETh  MpeJCTaBIeHHE O  Teopeme
Diinepa,ipaBUILHBIX MHOTOTPAaHHHUKAX;
BJIaJIeTh OHATHEM IIJIOLIA 1 IOBEPXHOCTEH
MHOTOI'PaHHUKOB M yYME€Th HPUMEHSTH €ro
[IPH PELICHUH 3a7ad;

BIaJeTh MOHATUSAMHM  Tela  BpalleHHs
(uunuHAOp, KOHYC, wap W cdepa), HX
CeUeHHss M YMETh MPUMEHATh WX TMpH
peleHNH 3a/1a4;

BJIQJIETh TOHSATHSMH KacaTelbHBIC MpPSIMbIE
U TUIOCKOCTH W YMETh NPHUMEHSATh U3 IPH
pelLeHNH 3a/1a4;

UMETh TIPEJICTABICHUS O BIHMCAHHBIX W
OIMCAHHBIX cpepax U yMETh MPUMEHSITHh UX
IIPU PELICHUH 3ajay;

BIIQJIETh  TMOHATHSIMH  00BEM, OOBEMBI
MHOTOTPAaHHHKOB,  T€Jl  BpalleHUA W
MPUMEHSATH UX MIPH PELICHUU 33]1ay;

UMETh  TIPEJICTaBICHHE O  pa3BepTKe
MWIAHAPA " KOHYCa, IJI0LIAAN
MOBEPXHOCTU IWIMHApPAa U KOHYCa, YMETb
MPUMEHSTh WX TIPH PEIICHUH 3a]1a4;

—  yMemb NpumMeHAMsb Gopmyivl 00beM0o8 npu

peuteHuu 3a0a4




— HMETh IPEJCTaBICHHUE O IJIONIATu chepbl U
yYMETh IIPUMEHSTH €T0 MPH PEIICHUH 3a71ay;

— yMeTh pemaTh 3aJa4d Ha KOMOWHAIINH
MHOTOTPAaHHUKOB ¥ TEJ BPAIICHHS;

— WMETh TpEACTaBICHHE O TOJO0MH B
MPOCTPAHCTBE W YMETh pEIIaTh 33aJaud Ha
OTHOIIEHHE  O0OBEMOB U  IUIOIIAJEH
MOBEPXHOCTEN MOTOOHBIX (HUTYD.

B noeceomnesnoti scusnu u npu uzyyenuu oOpyeux
npeomemos:

— COCTaBJISITH C HCIIOJIb30BAHHEM CBOWCTB
TCOMETPHUCCKUX (UTYp MaTeMaTHYECKHE
MOJICTI JIJISl PEIICHUS 331249 IPAKTHIECKOTO
XapakTepa W 3ala4 M3  CMEKHBIX
JTMCHUIUIMH,  WCCJICIOBAaTh  IOJyYCHHBIC
MOJICTI I HHTEPIIPETUPOBATH PE3YIIhTAT

Bexmopul u koopounamut 6 npocmparcmee

— Bmagete TOHATHAMK
KOOPJMHATHI;

— yMETh BBITIOJIHATh
BEKTOpPaMHU;

— UCIOJIb30BaTh CKAJSIPHOE TMPOU3BEIACHUE
BEKTOPOB TP PEIICHUU 33/1a4;

— TPUMEHSATH ypaBHEHUE IJIOCKOCTH,
dbopMylly paccTOSHUST MEXAYy TOYKaMU,
ypaBHeHUE c(hephl MPU PEIICHUH 3a7a4;

— TPUMEHATH BEKTOPbl U METOJ KOOPJAUHAT B
MPOCTPAHCTBE MPHU PEIICHUH 3a7a4

BCKTOPLbI u nux

onepanuun Haxa

Jlocmuoicenue pezynomamos pasoena ll;

HAX00UMb
mempasopa,
CBOUX BEPULUH;

3a0a6amuv NPAMYIO 8 NPOCMPAHCMEE;
Haxooums pAaccmosiHue Om MmMO4YKU 00
NIOCKOCMU 8 cucmeme KOOPOUHAm;
HAxXo0umsw paccmosiHue MmedxHcoy
CKPeWUBAIOWUMUCS, NPIMBIMU, 3A0AHHBIMU
8 cucmeme KOOpOuHam

0bvem napannenenuneoa U
3a0aHHbIX  KOOpOUHAMAaMu

I/Icmopuﬂ mamemamukKu

—  Hwmers IIpECTaBICHUE 0 BKJIAJE
BBIJAIOIIUXCSA MATCMATUKOB B PAa3BUTHC
HayKH;

— TIOHUMATh pOJib MAaTEMATUKH B Pa3BUTUH
Poccnn

Jlocmuoicenue pezyromamos pasoena |l




Memoovt mamemamuru —

Hcnonp30BaTh OCHOBHBIC METOAbI
A0Ka3aTCIbCTBA, IIPOBOANTHh J0OKAa3aTCIbCTBO
U1 BBIIIOJIHATL OIIPOBCPIKCHUC,

IIPUMEHATh OCHOBHBIE METOJbl PELICHUS
MaTeMaTHYECKHX 3a/1a4;

Ha OCHOBE MaTeMaTHYECKHUX
3aKOHOMEPHOCTEN B pupoJIe
XapaKTepu30BaTh KPacoTy M COBEPILIEHCTBO
OKPYKAIOIIET0 MHpPAa MW [POU3BEICHHI
HCKYCCTBA;

IIPUMEHATh  [POCTEHIINE  IPOrPAMMHBIE
CpeacTBa u 3JEKTPOHHO-
KOMMYHUKAIIMOHHBIC CHUCTCEMBbI nmpu

peIICHMH MaTeMaTHYECKHX 3a/1a4;
I0JIb30BaThCsl MPUKIIAJIHBIME IIPOrpaMMaMH
nu HpOFpaMMaMI/I CHUMBOJIBHBIX BI)ILII/ICJIGHI/II\/JI
IS HCCIIEIOBaHUSA MaTeMaTHYECKUX
00BEKTOB

Jlocmuoicenue pesyromamos pazoena ll;

NPUMEHAMb MamemMamudeckue 3HaHus K
UCCE00B8AHUIO OKPYAHCATOUe20 MUPA
(MoOenuposanue guuyecKux npoyeccos,
3a0a4u IKOHOMUKU)

JlelicTBUTENbHBIC YKCIIA

Yucnossie GyHKITUU

Tpuronomerpuyeckue GyHKIHH
TpuroHomeTpuyeckne ypaBHEHHS

[Ipeobpa3oBaHre TPUTOHOMETPUUECKUX BBIPAKEHUN

KommiiekcHbie umcia

Conepxanue y4e0HOro npeaMera

10 kaxace




[IpousBognas

KomOunnaTopuka u BeposITHOCTb

Hekotopsie cBeienus U3 miiaHUMETPUI

Brenenue. [lapamienbHOCTh IPSAMBIX U IIJIOCKOCTEH
[lepneHuKyISIpPHOCTD MPSAMBIX U INIOCKOCTEN

MHororpaHHuKH

11 knaacc.
MHOTO04JICHBI
Crenenu u kopHU. CTeTICHHBIE (PYHKITHH
[Toka3zarenbHas u jorapudmMudeckas GyHKIIHA
[TepBooOpasHas u uHTETpal
DJIEMEHTHI TEOPHH BEPOSITHOCTEH M MaTEMaTHYECKON CTaTUCTUKA
VYpaBHeHus 1 HepaBeHCTBA. CHCTEMbI YPAaBHEHHI U HEPABCHCTB
Hunuaap, KOHYC U map
OOBEMEI TET
BekTopsl B mpocTpaHCcTBe

Meroa KoOpAMHAT B IPOCTPAHCTBE

B pamMkax Tekyuero KOHTpPOJIsl IPeAyCMOTPEHBI BXO/IHbIE KOHTPOJIbHBIE pa0OThI, KOHTPOJIbHBIE PA0OTHI 32 1 MOJIyroane, MPOMeXyTO4Has
aTTectauus B hopMe KOHTpOIbHOU paboThl B 10 Kiacce M UTOroBas KOHTpoJbHas padota B 11 kiacce. Takxke TeMaTudeckue KOHTPOJIbHbIE paOOThI

B KOHIIC U3YUYCHU Ka)XJ011l TEMEL.



YyebHo-meToguueckoe obecneuenmne: YMK A.I'. Mopakosud u ap (yriyosneHabsiid ypoenb), Y MK JI.C. Atanacsi u ap.( yriyOJICHHBIA YPOBEHb )



