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IHosicHUTEALHAA 3aIIHCKA

Pabouas mporpamma ydeOHOro mnpenmera «Matematuka» ans 10-11 kmaccoB cocraBieHa B
COOTBETCTBUH C (peliepaibHbIM T'OCYJapCTBEHHBIM 00pa30BaTE/IbHBIM CTAaHAAPTOM OCHOBHOTO OOIIETO
obpazoBanus (mpuka3 MuHucTepcTBa oOpasoBanust u Hayku PD ot 17.12.2010 Ne 1897), ¢ yderom
MPUMEPHON OCHOBOM 00pa3oBaTeNbHONW MPOrPaMMbl OCHOBHOTO oO0mIero oOpazoBaHus (0J00peHO
pemeHreM (eaepaibHOr0 y4eOHO-MeToAndYeckoro oowbenuHenus; mnporokona Ne 1/15 ot 08.04.2015
roja) u aBropckux nporpamm A.I'.Mepsnska, JI.A.Homuposckoro u np. (Anrebpa. — M.: «BenraHa-
I'pad», 2020 1.) u JI.C. Atanacsna (I'eomerpus. — M.: BAKO, 2014 r.). Y4eOHUKH BXOIAT B
denepanbHbI MIepedeHb YUeOHUKOB, PEKOMEHJI0BaHHBIX MHHHCTEPCTBOM IpocBelieHus: Poccuiickoit
denepanyy K UCMOIB30BAaHUIO B 00pa30BaTEIbHOM MpoIiecce B 001MIe00pa30BaTeIbHBIX YUPEKICHUSIX,
Ha 2019/2020 yueOHBIM O, YTBEP:KICHHBINH MpHKa3oM MUHHCTEPCTBA HpPOCBEHICHHS Poccuiickoit
Oenepannu o1 28 nexadbps 2018 1. Ne345 m mpukazom MuHHCTEpCTBa TpOCBElIeHUus Poccuiickoit
Oenepanuu ot 18 mas 2020 1. Ne249.

Pabouas mporpamma paccuntana Ha 102 yaca anreOpsl 1 Havan aHanu3a U 68 4acoB reoMeTpun
B 10 xmacce. O6mee konmuuecTBo yacoB — 170. B yueOHOM 1U1aHe 17151 M3yUEHUST MAaTEMAaTHKH OTBOJIMTCS
5 yacoB B HEZEIIO, U3 KOTOPHIX MPEIyCMOTPEHO 3 Yaca B HENENI0 Ha U3YUYEeHHUE Kypca anreOpbl 1 Havall
aHanM3a W 2 yaca Ha u3ydyeHue reomerpun. Ha koHTponbHBIe paboThl oTBOAMTCA 13 uacoB. [lanHas
pabouas mporpamma paccunTana Ha 34 HeIeH, YTO COOTBETCTBYET TOJI0BOMY KaJeHJapHOMY IpaduKy
y4eOHOr0 3aBe/ICHUS.

B pabouyto mporpammy 11 kiracca BHECEHBI U3MEHECHHS B CBSI3U C U3MECHEHUSMHU KAJICHIAPHOTO
yuebHoro rpaduka Ha 2020-2021 yuyebnsiii ron. [lo mnany - 34 yuebHbie Henenu. Pabouas nmporpamma
paccuntana Ha 102 gaca anreOpsl W Hauan aHaim3a U 68 yacoB reomerpum B 11 kimacce. OOGmiee
KoruecTBO yacoB — 170. B yueOHOM 1utaHe amist U3ydeHHs] MaTeMaTHKU OTBOJUTCS 5 4acoB B HEJNENIO,
13 KOTOPBIX MPEAYCMOTPEHO 3 yaca B HEJENI0 Ha U3YYEHHE Kypca aareOpbl M Hadall aHajlu3a U 2 yaca
Ha wu3ydyeHwe reomeTpuu. Ha koHTponbHble paboThl oTBOAMTCA 14 wyacoB. Pabowas mporpamma
MOJTHOCTBIO COOTBETCTBYET aBTOPCKUM IPOTPaMMaM.

Copepxanue pabodeil mporpaMMbl HampaBlIC€HO HAa OCBOCHUE yYalllUMHCS 3HAHHUM, YMEHHH U
HaBBIKOB Ha 0a30BOM YpOBHE, UYTO COOTBETCTBYET oOpazoBarenbHON mporpamme MKOVY «COIL No2
3ATO n. Conneunslity. OHa BKIIOYaeT B ceOs Bce TEeMbl, MPEAYCMOTpPEHHbIE (eaepatbHbIM
KOMIIOHEHTOM TOCYJIapCTBEHHOTO 00pa3oBaTEIBHOTO CTaHAAPTa OCHOBHOTO OOIIEro oO0pa3oBaHUS IO
MaTeMaTHKe U aBTOPCKOM mporpaMmoil ydeOHoro kypca aisi odydeHust Mmatematuku A.I'. Mepsisika,
JI.C. AranacsHa.

[IpeoOnanatomumMu  GpopMaMu  TEKYIIEro KOHTPOJIA  BBICTYHNAIOT IUCBMEHHBIH  ONpOC
(camocTOATEIbHBIE U KOHTPOJIbHBIE paOOThl) M YCTHBIN (coOeceioBaHMe).

W3yueHne MaTeMaTHKU B CTaplleil 1IKojie Ha 0a30BOM YpOBHE HANpaBiICHO Ha JOCTHXKEHHE
CHEAYIOUIUX LeJeH:

* popmupoBaHue TpeNCTaBICHU OO0 HIAESIX W METoJaX MaTeMaTHKH; O MaTeMaTHKe Kak
YHHUBEPCAILHOM SI3bIKE HAYKH, CPEACTBE MOJICITMPOBAHMS SIBIICHHIA U TIPOIIECCOB;

* OBJIaJICHUE YCTHBIM U MHUCHMEHHBIM MaTEMATHYECKUM S3bIKOM, MATEMATUYECKUMU 3HAHUSMU U
YMEHUSMH, HEOOXOJAWMBIMU ISl M3YUEHHUS INKOJBHBIX €CTeCTBEHHO-HAYYHBIX JUCHWIUIAH, IS
MPOAOIKEHHUs 00pa30BaHUS U OCBOEHHs N30paHHON CIEMaIbHOCTH HAa COBPEMEHHOM YPOBHE;

* Pa3BUTHE JIOTUYECKOTO MBIIIICHNS, AJITOPUTMHUYECKOW KYIBTYPHI, POCTPAHCTBEHHOTO
BOOOpaXeHUs, pa3BUTHE MAaTEMATUYECKOTO MBIIIJICHUS U MHTYWULMH, TBOPUYECKUX CIOCOOHOCTEH Ha
YpOBHE, HEOOXOJAWMOM JUIS TPOJODKEHHS] 00pa3oBaHHUS W JUISI CAMOCTOSITENIbHOW  JESITETThbHOCTH B
00JIacTH MaTEeMaTUKHU U €€ IPUWIOKEHUH B Oyayiiel npodeccnoHaabHOM e TeTbHOCTH;

* BOCIIUTAHHUE CPEACTBAMU MAaTEMATUKH KYJIbTYPHI JTMYHOCTH: 3HAKOMCTBO C HCTOPHEH Pa3BUTHS
MaTEeMaTHKH, OBOJIOIHEH MaTeMaTHUYeCKUX UJeH, MOHMMAaHWE 3HAYMMOCTH MaTEeMaTHKH U
OOIIECTBEHHOTO TpoTrpecca.

OcHoBHBIE 321241 Y4eOHOI0 Kypca:
* GopMUpOBaHME YCTOMUMBOTO MHTEPECA K MPEIMETaM €CTECTBEHHO-MAaTeMAaTHUECKOTO 1IHKJIA.
* Pa3zBuTHe nccne0BaTENbCKON KYIBTYPHl U HABBIKOB pa0OTHI IO CaMOOOpa30BaHUIO.



IINTAHUPYEMBIE PE3YJIbTATBbI OCBOEHUSA YYEBHOI'O ITPE/IMETA

1. JInaHOCTHBIE pe3yabTaThl OCBOCHUS pabouei MpOorpaMMBI.
¢ YMCHHC JACHO, TOYHO, 'PAMOTHO HU3JIaraTb CBOU MBLICJIN B yCTHOfI U NUCbMEHHOU pcyuu, MOHNMATh
CMBICIT TIOCTABJICHHOM 3a/1a4¥, BEICTPAUBATh ApTYMEHTAIUIO, IIPHBOUTH IPUMEPHI U

KOHTPIPUMEPHI;

® KPUTHUYHOCTH MBIILICHHUA, YMCHUC paCliO3HaBaTh JIOTHYCCKH HEKOPPEKTHBIC BbICKA3bIBAHUS,
OTJIMYaTh T'HIIOTE3Y OT (baKTa;
¢ IIpCACTABJICHUC O MaTeMaTH4YeCKOI HAayKE€ KaK C(pepe YeJI0BEUYCCKOM ACATCIIbHOCTH, 00 JTamax ee

Pa3BuUTHA, 0 €€ 3HAYNMMOCTHU JIS PA3BUTHA IUBUIIN3AIUU

® KpCaTHUBHOCTH MBIINIJICHUS, MHUIIMATHBA, HAXOAYUBOCTh, AKTUBHOCTD ITPU PCIICHUN

MaTeMaTHUYCCKUX 3aJa4,

® yMEHHE KOHTPOJHUPOBATH MPOLIECC M PE3YNIbTAT yUeOHONH MATEMATUYECKOU JIeATEIIbHOCTH;
® CIOCOOHOCTH K IMOIIMOHATLHOMY BOCIIPUSTUIO MATEMATHUECKUX OOBEKTOB, 33]1a4, PEIICHUH,

pacCyKJIeHUH;

2.MertarpeMeTHbIe pe3yabTaThl OCBOSHHS Y4eOHOT0 IpeaMeTa:

10 kJacc

11 kaacce

BbpInycKHUK

PeryasituBubie YY /I

CaMOCTOSITENTLHO ONPEIENIATh
LIeJIM, 33]1aBaTh apaMeTpbl U
KpUTEPUHU, IO KOTOPHIM
MO>KHO OIPENETUTh, YTO
11eJ1b IOCTUTHYTA;

CaMOCTOSITENILHO OIIPENEIATh eI,
3aJ1aBaTh apaMeTpbl U KPUTEPUH,
10 KOTOPBIM MOYKHO OIPEJEIINTb,
YTO 1I€JIb JOCTUTHYTA;

OIICHUBATh BO3MOXHBIC
MOCJICICTBHSI TOCTHYKCHUS
IIOCTaBJICHHOW LIEJIN B
JEeSITeIbHOCTH, COOCTBEHHOM
JKU3HU U )KU3HH OKPYKAFOIIIX
JIF0/Iel, OCHOBBIBAsICh Ha
COOOpaKEHUSIX ITUKH U
MOpaJH;

OLIEHMBAaTh BO3MOKHBIE
MOCJIEACTBUS JOCTHIKEHHUS
IIOCTaBJICHHOM IICIIH B
JeITEIbHOCTH, COOCTBEHHOM JKHU3HU
Y KU3HU OKPYKAIOIIMX JIFOAEH,
OCHOBBIBASICh Ha COOOPaKCHUAX
ATUKH U MOPAJIH;

CTaBUTb U (OPMYIHUPOBATH
COOCTBEHHBIE 33/]a4H B
o0Opa3oBarenbHON
NEeSITeNbHOCTH U KU3HEHHBIX
CUTYyallHIAX

CTaBUTh U (POPMYIHPOBATH
COOCTBEHHBIE 3a7a4H B
o0pa3oBatenbHON
JIEATEILHOCTH U KU3HEHHBIX
CI/ITyaIII/IﬂX;

CTaBUTh U POPMYIUPOBATH
COOCTBEHHBIC 33]]a4U B
00pa3zoBaTeNbHON IeATEILHOCTH U
JKU3HEHHBIX CUTYAIIHSX;

BBI6I/IpaTB MyTb JOCTUXCHUA
LEJIH, MIIAaHUPOBATh PCHICHUC
MMOCTaBJICHHBIX 3aJ1a4,

BBI6I/IpaTL MyTb DOCTHXXCHUS LCIIH,
IJIaHUPOBATH PCIICHUC
IIOCTaBJICHHBIX 33444,

OpPTraHHU30BBIBATH
3¢ (HEeKTHUBHBINA TOUCK
pecypcoB, HEOOXOAUMBIX TSI
JOCTUKEHHSI TIOCTaBICHHOMN
()18

OpPTaHU30BBIBATH
3¢ (heKTUBHBIN TOUCK
pecypcoB, HEOOXOAUMBIX IS
JOCTHKEHUS TIOCTaBICHHON
1eIH;

OpraHu30BBIBATH 3 (PEKTUBHBIN
MIOUCK PECYPCOB, HEOOXOTUMBIX IS
JIOCTHKEHUS TIOCTAaBJICHHOM 1EJH;

COIMOCTABIIATH MMOJTYyYEHHBIN
pe3yNbTaT AEITEIbHOCTHU C
MOCTaBJIEHHOM 3apaHee
1ENIbIO.

COMOCTABJISITh MOJYYEHHBIN
pe3yNbTaT AEATEIbHOCTH C
MOCTaBJICHHOM 3apaHee LeIbIO.

COMOCTABJISITH OJTYYEHHBIN
pe3yNbTaT AEITEIbHOCTH C
MOCTaBJIECHHOM 3apaHee 1eJbIO.

Ilo3naBaTteabnbie YY /|

HCKAaTh U HAXOJINUTH
0000I11IeHHBIE CITOCOOBI
pelieHus 3aaa4, B TOM YHCIIe,

HUCKATh U HAXOIUTH 0000IIIEHHBIE
CIocoObI pelIeHus 3a1a4, B TOM
qrClie, OCYIIECTBIISITh Pa3BEPHYTHIN




OCYIIECTBIIATh Pa3BEPHYTHIN
MH(OPMaLMOHHBIN TTOUCK U
CTaBUTh HAa €r0 OCHOBE HOBBIE
(yueOHBIC 1 TTO3HABATEIIHHBIC)
3a]a4y;

UH(OPMAIIMOHHBIN TOUCK U CTAaBUTH
Ha ero OCHOBE HOBBIC (yueOHbIE 1
M03HABaTENIbHBIC) 3a]1a4H;

KPUTHUYECKH OLIEHUBATH U
MHTEPIPETHPOBATH
UH(OPMAIIHIO C Pa3HBIX
MO3ULMKA, PacIlO3HABATh U
(UKCHPOBATH IPOTUBOPEUHS
B UH(OPMALIMOHHBIX
MCTOYHHKAX;

KPUTUYECKH OLICHUBATH U
MHTEPIPETHPOBATH HHPOPMALIUIO C
Pa3HBIX MMO3UINH, PACIO3HABATH U
(uKCHUpOBaTh MPOTHBOPEUHS B
MH()OPMAIIMOHHBIX UCTOYHUKAX;

KCIOJIb30BATh PA3JIMYHbIE
MOJICIbHO-CXEMaTUIYECKHUE
CpPEACTBA JJIsl IPEACTABICHUS
CYIIIECTBEHHBIX CBSI3E€H U
OTHOIIICHHUM, a TAKXKE
MPOTUBOPEYHNIA, BHISIBJICHHBIX

KCIIOJIb30BATh Pa3JInYHbIE
MO/JIEJIbHO-CXEMaTUUECCKHUE
CpEACTBA IS PEICTABICHUS
CYIIECTBEHHBIX CBS3EH U
OTHOIIICHUM, a TaKXKe
MIPOTUBOPEYUIA, BHIBICHHBIX B

UCII0JIb30BaTh Pa3InYHbIC
MOJICIIBHO-CXEMaTHYECKHE CPEICTBA
JUISL TIPEJICTABIICHUS CYIIECTBEHHBIX
CBsI3€ll M OTHOIIICHHI, a TAaKXKe
MIPOTUBOPEYUH, BBISIBIICHHBIX B
WH(POPMAITMOHHBIX UCTOYHHKAX;

B UH(POPMALIMOHHBIX MH(}OPMaLMOHHBIX

HCTOYHMKAX; HCTOYHMKAX;

BBIXOJIUTH 3a paMKI/I BBIXOJIUTH 3a paMKI/I y‘IC6HOFO
y4eOHOTO MpeaIMeTa u npeaMeTa U OCYIIECTBIIST
OCYIIIECTBIISTh [IeJICHAIIPABICHHBIN TIONCK
1IeJICHANIPaBICHHBIN TIOMCK BO3MOXKHOCTEH JIJIsl IIHPOKOIO
BO3MOKHOCTEH IS MepPEeHoca CPEeACTB U CITIOCOOOB
IIMPOKOT0 TIEPEHOCA CPEJICTB JICHCTBYS;

H CIIOCOOOB JICHCTBUS;

BBICTPanBaTh BBICTPAUBAaTh BBICTPANUBAaTh MHIUBUIYAIbHYIO
WHJUBULYAIBHYIO VHJUBULYAIbHYIO 00pa30BaTebHYIO TPAEKTOPHUIO,
00pa3zoBaTeIbHYIO 00pa3oBaTeNbHYIO YUUTHIBAsI OTPAHUYCHUS CO CTOPOHBI

TPAEKTOPHIO, YUUTHIBAS
OTpaHUYECHUS CO CTOPOHBI
JIPYIMX YY4aCTHUKOB U
pEeCypCHBIE OTpaHUYECHUS

TPACKTOPHIO, YUUTHIBAS
OTPaHUYEHUS CO CTOPOHBI
JIPYTUX YYaCTHUKOB H
pECypCHBIE OTPaHUYCHUS;

JIPYIUX YYaCTHUKOB M PECYpPCHBIE
OTpaHUYECHUS;

MCHIATH U y,[[ep)KI/IBaT b
pa3HbIE O3ULIMU B
MMO3HaBaTENbLHOU
JIeATEIILHOCTH.

MCHSTDb U YACPKUBATDh Pa3HbIC
IIO3UIIMHU B MMO3HaBaTeIbHOM
JACATCIIBHOCTH.

MCHSATDb U YACPIKUBATDH Pa3HbIC
IIO3UIIMHU B MMO3HaBaTEIbHOM
JCATCIIBHOCTH.

KommyHukatusubie YY /{

OCYILECTBIATH JICIOBYIO
KOMMYHHKAIIHIO KaK CO
CBEPCTHUKAMH, TaK U CO
B3pPOCJIBIMH (KaK BHYTPH
o0pa3oBaTenbHOM
OpTaHU3aINH, TaK 1 32 ee
npeesamMu), mo0npaTh
MTapTHEPOB IS AEJIOBOM
KOMMYHHKAITUHU UCXOJIS U3
COOOpaKEeHHIT
pe3yabTaTUBHOCTH
B3aNMOJIECHCTBHS, a HE
JUYHBIX CUMTIATHH;

OCYIIECTBIIATH ACIOBYIO
KOMMYHUKAIIUIO KaK CO
CBEPCTHUKAMM, TaK M CO B3POCIBIMU
(xak BHyTpu 00pa30BaTesIbHOMN
OpraHu3aliy, TaK 1 3a ee
npeenaMu), Ioa0upaTh NapTHEPOB
JUIS IGTIOBOM KOMMYHUKAILIUU
HCXOJIST U3 COOOPAKEHUM
pe3yabTaTUBHOCTH B3aUMOJICHCTBUS,
a HE JINYHBIX CHMHaTHﬁ;

MIPH OCYIIECTBIICHUH
IpynIoBoi paboThl OBITh KaK

MIPH OCYIIECTBICHUH
IpynmnoBoi paboThl OBITH KaK

IIPU OCYIIECTBICHUH TPYyIIIOBOI
paboThI OBITH KaK PYKOBOJHUTEIEM,




PYKOBOJUTENEM, TaK U
YJICHOM KOMaH/bI B Pa3HBIX
poiisix (reHepaTop UAeH,
KPHUTHUK, UCTIOTTHUTEIIb,
BBICTYNAOIIHHA, IKCIIEPT);

PYKOBOOUTCIICM, TaK U YICHOM

KOMaH/Ibl B Pa3HBIX POJISX
(reneparop uaeu, KpUTHK,
UCTIOJTHUTEIb, BHICTYTAIOIINH,
SKCIEPT U T.1.);

TaK 1 4JICHOM KOMaH/bI B PA3HBIX
poJisix (reHepaTop UICH, KPUTHUK,
WCIIOJIHUTEIIb, BBICTYIAIOLINM,
AKCIIEPT U T.1.);

KOOPJMHHUPOBATH U BBITIOIHATH
paboTy B yCIOBUSX PEAIbHOTO,

BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO
B3aUMOJICICTBHS;

KOOPJMHHUPOBATH U BHITIOJHSITH
paboTy B YCIIOBUSAX PEaTbHOTO,
BUPTYQJIBHOTO H
KOMOWHUPOBAaHHOTO
B3aHMOJICHCTBHS;

Pa3BEpHYTO, JIOTUYHO U
TOYHO M3J1araTh CBOIO TOUKY
3pEeHus C UCII0JIb30BAaHUEM
a/IeKBaTHBIX (YCTHBIX U
MMUCEMEHHBIX ) SI3BIKOBBIX
CPEICTB

pPa3BEPHYTO, JIOTUYHO U TOYHO

H3J1araTb CBOXO TOYKY 3pCHUS C

UCIIOJIb30BaHUEM aJICKBATHBIX
(YCTHBIX U TUCHhMEHHBIX )
SI3BIKOBBIX CPEJICTB;

Pa3BEPHYTO, IOTUYHO U TOYHO
U3JIaraTh CBOIO TOUKY 3PEHHUSI C
HCII0JIb30BAaHUEM aJIEKBATHBIX
(YCTHBIX ¥ MMCbMEHHBIX) SI3bIKOBBIX
CPEJICTB;

pacro3HaBaTh
KOH(INKTOTEHHBIE CUTYyaIlUU
U TIPEIOTBPAIIATh
KOH(QUIMKTBI IO UX aKTUBHOU
(a3bl, BEICTpauBaTh JIEJIIOBYIO
1 00pa3oBaTeIbHYIO
KOMMYHHKAITUIO, H30eras
JMYHOCTHBIX OIICHOYHBIX
CYXKJICHUU.

pacno3HaBaTh

KOH(bJ'II/IKTOFCHHBIG CUTyalluH U

Npe0TBpAIaTh KOH(PIUKTHI
710 MX aKTUBHOH (a3bl,
BBICTPANBATh JICTOBYIO U
00pa3oBaTebHYIO
KOMMYHHUKaIHI0, u3deras
JMYHOCTHBIX OLIEHOYHBIX
CYKIECHUM.

pacro3HaBaTh KOH(QIUKTOTCHHBIE
CUTYallUU U NPEeJ0TBPaIlaTh
KOH(JIMKTHI IO X aKTUBHOH (ha3bl,
BBICTPANBaTh JIEJIOBYIO U
00pa3zoBaTesibHYI0 KOMMYHHKAIIUIO,
n30eras IMYHOCTHBIX OLEHOYHBIX
CYKJICHUU.

IIpenmeTrHble pe3yJbTaThl 0CBOCHHS Y4eOHOI0 MpeaMeTa:

10 xmacc

11 xiacc

BrinmyckHuk

DYyHKUMH U rPapuKu

OIIPEAETATh 3HAUCHNE
(GYyHKLINU O 3HAUEHUIO
apryMeHTa IpU pa3INIHBIX
crnioco0ax 3afaHus QyHKINY;

OIpENENATh 3HAYECHUE
(GYHKIMHU IO 3HAYEHUIO
apryMeHTa IpH pa3andHbIX
croco0ax 3ajjaHus (yHKIUU

HCI0JIb30BaTh IPUOOPETECHHbBIE
3HAHUA U YMEHUS B IPAKTUYECKON
JIeSITEIbHOCTH U MTOBCETHEBHOMN
JKU3HU U1 ONIMCAHUS U
MCCJIEIOBAHMSI C TOMOUIBIO (DYHKIUI
pEaJIbHBIX 3aBUCUMOCTEH,
MpEe/ICTaBICHUS UX TpapUUECKH;
MHTEpIpeTanuil rpagMKoB peaabHbIX
IIPOLIECCOB.

CTPOUTH Tpaduku
M3Y4YEeHHBIX (PyHKIUH,
BBINOJIHATH MPEOOpa30BaHUS
rpauKoB;

CTPOUTH TpapUKH U3YYEHHBIX
(GYHKIIH, BHITOTHATh
npeoOpa3oBaHus rpagukoB

CTPOUTB TpapUKU U3YUEHHBIX
(GyHKIMH, BHITOJTHATH
npeoOpa3oBaHus rpagukoB

OIUCBIBATH 1O TpaduKy U MO
(dhopmysie TOBEICHHUE
CBOHMCTBa (PyHKIHIA;

OIUCHIBATH O TpauKy U 1O
dbopmyIie MOBEICHHE U
CBOMCTBA (PYHKLUH;

OMHCHIBATH O TpaduKy U MO
dbopmysie MOBEACHUE U CBOMCTBA

byHKIHUi;

pemaTh ypaBHEHHsI, CUCTEMBI
ypaBHEHMI, HEpaBEHCTBA,
WCIIONIBb3Ysl CBOMCTBA
¢byHKuMi 1 UxX rpadpudeckue

pemarh ypaBHEHHS, CHCTEMBI
ypaBHEHMI, HEpaBEHCTBA,
WCIIOJIb3Ys CBOMCTBA
byHKUIUH 1 UX rpadudeckre

peliaTh ypaBHEHUS, CUCTEMBbI
YPaBHEHUM, HEPABEHCTBA, UCTIOIb3Ys
cBOiicTBa PYHKIMN U X
rpaduyecKue npeicTaBlIeHus;

MPCACTABJIICHUSA, MpCACTABJIICHUA,
YpaBHeHHS U HEPABEHCTBA
peiaTb ‘ pe€miaTh palliOHAJIbLHBIC, ’ HCIIOJBb30BATh an/I06peTeHHr,1e




TPUTOHOMETPUUECKHE
YPaBHEHMsI, UX CUCTEMBI;

IIOKa3aTCJIbHBIC U
norapuMuIecKue
YpPaBHEHUS U HEPABEHCTBA,
UppalroHaIbHbIE YpaBHEHUS,
HUX CUCTEMBI,

3HaHUS U YMEHUS B IPAKTUYECKOM
JIeATEILHOCTH U IIOBCEHEBHOM
JKU3HU JJ1s1 TOCTPOEHUS U
HCCIIEIOBAHMS TPOCTEUIIINX
MaTeMaTHYECKUX MOJICIICH.

JO0Ka3bIBaTh HECIOKHBIC
CUCTCMBI

JOKa3bIBaTh HCCIOXXHBIC
CHUCTCMBI

JOKa3bIBaTh HECJIOXKHBIC CUCTEMbI

n300pakaTh Ha
KOOPAMHATHOM IIOCKOCTH
MHOECTBA PEILICHUI
YPAaBHEHUN U HEPABEHCTB C
JBYMSI IEPEMEHHBIMU U UX
CUCTEM;

n300pakaTh HA
KOOPAMHATHOW IUIOCKOCTH
MHO>KECTBA PEIICHUIA
YpPaBHEHUI U HEPABEHCTB C
JIBYMsI [IEPEMEHHBIMU U UX
CUCTEM;

n300pakaTh Ha KOOPIUHATHOM
IIJIOCKOCTH MHOKECTBA pELICHUN
YPaBHEHHI U HEPABEHCTB C IBYMS
NEPCMCHHBIMU U UX CUCTCM;

HaXOAUThb NPUOIMKEHHbIE
pelIeHusl ypaBHEHUI U UX
CUCTEM, UCIIOJIb3Ys
rpadUueCcCKuil METOJ;

HaXOJAUTh NPUOIMKEHHbIE
peLICHUs yPaBHEHUI U UX
CUCTEM, UCIIOJIb3YS
rpaduuecKkuil METOJ;

HAXOJUTh MPUOIMKEHHBIC PEIICHHS
YPaBHEHUI U UX CUCTEM, UCIIONIB3YS
rpaduveckuii MeToI,

pemarb ypaBHEHUS,
HCPaBCHCTBA U CUCTCMBI C
MPUMEHEHUEM TpadUIeCcKuX
MpEJCTaBICHUM, CBOWCTB
(byHKIHI, TPOU3BOJIHOIM;

peliaTh ypaBHEHUS,
HEPaBEHCTBA U CUCTEMBI C
MpPUMEHEHHEM TpaduyecKux
MPEJCTaBICHUH, CBOMCTB
GbyHKIHI, TPOU3BOIHOIM;

penate ypaBHEHHUs, HEPABEHCTBA U
CHCTEMBI C IPUMEHEHUEM
rpaduyecKkux npeacTaBICHUH,
CBOWCTB (PyHKIINH, TPOU3BOIHOI;

9J1eMeHTBI KOMﬁI/IHaTOpHKI/I, CTATUCTUKHU U TCOPUH BCPOHTHOCTeﬁ

peuars npocTenme
KOMOWHATOPHBIE 3a/1a41
METOJIOM Tiepedopa, a TaKxke
C UCIIOJIb30BaHUEM
U3BECTHBIX (hopMyIt

Pemate npocreiimue
KOMOMHATOPHBIE 331a41
METO/0M Iepedopa, a TaKxe
C MCII0JIb30BaHUEM
U3BECTHBIX (hOpMYIT

UCIIOJIb30BaTh MPUOOPETECHHBIE
3HAHUS U YMEHHS B IPAKTUUECKOM
JIeATEIbHOCTH Y MIOBCEITHEBHOM
JKU3HU [T aHAJIM3a PEAIbHbBIX
YUCJIOBBIX TAHHBIX, IPEJICTABIECHHBIX
B BHJIC TUArpaMm, rpauKoB; IJis
aHanu3a uHhopManuu
CTaTUCTUYECKOIO XapaKTepa.

BBIYHCIISTH BEPOSITHOCTH
COOBITUI HAa OCHOBE
M0JICYETa YHCIIa UCXO/I0B
(mpocreitmue ciyyan);

BBIYUCIIATh BEPOATHOCTHU
COOBITUH HAa OCHOBE MOJCYETA
Yrclia UICX00B (TIpocTeifiue

CIIy4an)

BBIYHUCIIATH BEPOSITHOCTH COOBITHI
Ha OCHOBE ITOJICYETA YKCIIAa HCXOJIOB
(mpocrteiimue caydan)

Cmenenu u kopnu. Cmenennsie

VHKYUU.

BBITIOJIHSTH apu(PMETHIECKHE
NENCTBUS, COUYETasl yCTHHIE U
MMUCbMEHHBIE TTPUEMBI,
MIPUMEHATH BBIUNCIUTEIbHBIE
YCTPOMCTBA; HAXOAUTH
3HA4YEHUS KOPHS
HATypaJbHOMW CTEIECHHU,
CTENEHU C PALIMOHATILHBIM
ITOKA3aTENEM.

BBITNIOJHATH apu(MeTndecKue
JIECTBHUSI, COUYETasl yCTHHIE U
NMUCbMCHHBIC TPHUEMEI,
MIPUMEHSATH BBIYUCIUTEIIbHbBIC
YCTPOMCTBA.

BBITNIOJHAThH apu(MeTHIecKue
JIEUCTBUs, cOYEeTask YCTHHIE U
MHUCbMCHHBIC TPUEMBI, HAXOJUTH
3HAYEHUs KOPHS HATypAJIbHOMN
CTCIICHU, CTCTICHHU C pallMOHAJIbHBIM
I0Ka3areyieM, IPUMEHSTh IIPU
HCO6XOI[I/IMOCT 1 BBIYHUCIIUTCIBHBIC
YCTPOMCTBA.

MPOBOAMTH 10 H3BECTHBIM
dbopmynam u IpaBUIaM
npeoOpa3oBaHusl OYKBEHHBIX
BBIpa)KeHPII)'I, BKJIIFOYAKOIINX
CTETICHH, PaJIUKAIIBI;

MPOBOAMTH IO U3BECTHBIM
dbopmynam u IpaBUIaM
npeoOpa3oBaHus OYKBEHHBIX
BBIpa)KeHHﬁ, BKJIFOHAKOIINX CTCIICHU,
paJiuKabl;

BBIYMCIIATH 3HAYECHUS
YHCIOBBIX M OYKBEHHBIX
BBIPKEHMI, OCYIIECTBIISIS

BBIYHUCIISITh 3HAYEHUST YUCIOBBIX U
OYKBEHHBIX BBIPaKEHUH,
OCYIIECTBIISIST HEOOXOTUMBIE




HEOOXO0IMMBIE MTOICTAHOBKHU
1 IpeoOpa30BaHMs;

MIOJICTAHOBKH M ITPe0Opa30oBaHuUs;

Ilokazamenvnan u n02apugpmuueckas Qynkyuu.

MIPOBOAMTH 10 U3BECTHBIM
dbopMyIiaM u paBUiIaM
npeoOpa3oBaHus OYKBEHHBIX
BBIPAKECHU M, BKIIIOUYAIOIINAX
CTEIIeHU, PAIUKAIIBL,
TPUTOHOMETPHUYECKHE

byHKINH,

MPOBOAUTH 10 U3BECTHBIM
dbopMynaM U paBUIaAM
npeoOpa3oBaHus OYKBEHHBIX
BBIPAKEHH, BKIIFOYAIOIIHNX
CTEMEeHH, pauKallbl,
Jorapumsl;

MIPOBOJIUTH IO U3BECTHBIM
dbopMynaM u paBUIaAM
npeoOpa3oBaHus OYKBEHHBIX
BBIPXCHHH, BKIIFOYAIOIINX CTEIICHH,
panuKaibl, J0rapupMbl 1
TPUTOHOMETpHUYECKHE (DYHKINU;

BBIUUCIIATH IPOU3BOAHbBIE
AJIEMEHTAPHBIX (PYHKIINH,
HCIOJIb3YS CIIPaBOYHbIE
MaTepuabl;

BBIYUCIIATH IIEPBOOOpa3HBIE
SIIEMEHTApPHBIX (QYHKIHIA,
UCIIOJIB3Ysl CIIPABOYHBIC
MaTepHabl;

BBIUUCIIATH IPOU3BOIHBIE U
MepBOOOPA3HBIE STIEMEHTAPHBIX
(byHKUINH, UCTIONB3YSI CITPABOYHBIC
MaTepHuabl;

HCCIIEA0BATh B IPOCTEUIINX
ciiyyasx (PyHKIHMU Ha
MOHOTOHHOCTb, HAXOJUTh
HauOoJIbIINE U HAUMEHbIIINE
3Ha4YeHUs1 QyHKIUH, CTPOUTH
rpadMKyu MHOTOYJICHOB U
IIPOCTEUIINX PALIMOHAIBHBIX
GbyHKLIUH C UCIIOTIB30BAHUEM
anmapara MaTeMaTH4eCKOro
aHaln3a;

HCCJIEN0BATh B IIPOCTEHIINX
ciydasx (pyHKIMM Ha
MOHOTOHHOCTb, HAXOJIUTh
HauOOJIbIINE U HAUMEHbIIINE
3Ha4YeHUs QYHKIUH, CTPOUTH
rpaMKu MHOTOYJIEHOB U
IIPOCTEUIINX PALMOHAIBHBIX
(byHKLIUH C UCIIOJIB30BAaHUEM
arrapaTa MaTeMaTU4eCKOro
aHaJIN3a; BBIYUCIIATD B
IIPOCTEUIINX CITyqasiX
IUIOUIA/IN C UCTIOIb30BAaHUEM
epBOOOPa3HON;

UCCJIEN0BATh B IIPOCTEHIINX CIIydasx
(GyHKLIIMH HA MOHOTOHHOCTb,
HAXOJUTh HauOOJBIINE U
HalMEHbIINE 3HaYeHUs PyHKIU,
CTPOUTH IpapKi MHOTOUJIEHOB U
IIPOCTEHNIINX PallMOHAIBHBIX
(GYHKIMH C UCIIOJIB30BAHUEM
anmnapara MaTeMaTHu4ecKoro
aHaJIN3a; BBIYUCIITH B IPOCTEHIINX
CIIy4asx IUIOLIAaau C
UCIIOJIb30BaHUEM [1EPBOOOPA3HOM;

BBeienne B Kypc crepeoMeTpuu

OTepupoBaTh Ha OA30BOM
YPOBHE OCHOBHBIMH
IIOHATHUAMHU U aKCUOMaMU,
MIEPBBIMU CIIECTBUSMU U3
aKCHOM Kypca
CTepEeOMETPUU

pacro3HaBaTh Ha YepTekKax U B
MOJICIISIX MTPOCTPAHCTBEHHBIC
¢Gurypsl; OnMChIBaTh B3aUMHOE
pPacoJIOKEHUE TOUEK, MPSMBIX,
IIOCKOCTEH C TIOMOIIBI0 aKCHOM
CTEPEOMETPUHU; IPUMEHSTh AKCUOMBI
MIPHU PEIICHUH 3a/1ay,

IMapanieJJbHOCTh NPAMBIX M IIOCKOCTEH

HMMETbH ITPEACTABICHUE O
BO3MOXHBIX CIIy4asx
B3aMMHOTO PACIIOI0KEHUS
MPSAMBIX B IPOCTPAHCTBE,
MPSAMON U TUIOCKOCTH;
BBINIOJIHATH YEPTEXK MO
YCJIOBUIO 3aJ1a4; IPUMEHATH
ONpEACIICHUS, IPU3HAKU U
CBOMCTBA IIPU PEILICHUH
MPOCTEUIIINX 3a]a4.

pacro3HaBaTh Ha YepTEXkKax U B
MOJEJISAX MapaJljIe/IbHBIC,
CKPELIUBAIOIINECS U
[IEPECEKAIOINECS TPSMBIE;
HaxOJHUTh YTOJ MEXKIY NPSIMBIMU B
IIPOCTPAHCTBE; BBINOJIHATD YEPTEK
10 YCIIOBUIO 3a/1a4U; IPUMEHATH
OIIpEIeIeHUs, IPU3HAKU U CBOWCTBA
IIPU PELIECHNHN TPOCTEUIINX 3a1a4.

IlepneHAUKYAAPHOCT NPAMBIX H ILJIOCKOCTEH

3HATh ONpeeNIeHuUs
NEPIEHIUKYJIIPHOCTU
MPSAMBIX U IJIOCKOCTEH, IBYX
IJIOCKOCTEH, pacCTOSHUS OT
TOYKH 10 NMPSMOH, OT
MPSIMOM 10 IJIOCKOCTH,
paccTosiHue MEXY

pacrio3HaBaTb U OIIMCHIBATH
B3alMHOE PACIIOJIOKEHNE
IIJIOCKOCTEN B IPOCTPAHCTBE,
BBITOJIHATh YEPTEK 0 YCIOBUIO
3aaa4M; HaXOJUTh HAKJIOHHYIO U €€
IIPOEKIINIO, OIIPEIENATh PACCTOSTHUE
OT TOYKH 0 IJIOCKOCTHU, CTPOUTH




napajjiCJIbHbIMU
IUIOCKOCTSIMU; YIJIa MEXIY
IIPSIMOM U TNIOCKOCTBIO;

JIMHEUHBIN YroJl ABYTPAHHOIO yIia,
HaXOJWUTb €r0 BEIUYHHY;

MHOrorpaHHMKHu

UMETh MPEJICTABICHUE O
HPaBHJIBHBIX
MHOTOTpaHHHKAX; 3HATh
AIIEMEHTBI MHOTOTPaHHUKA
(BepuimHBI, pedpa, rpaHu);
U300paXkaTh TETPadIp U
napajuiesienunes, 3HaTh
HEKOTOPBIE UX CBOMCTBA.

UMETb MPEJCTABICHUE O
BU/IaX CUMMETPHUH B
IPOCTPAHCTBE; YMETh
BBITIOJIHATH IIOCTPOCHUE
(bUrypsl, CAMMETPUIHOMN
OTHOCHUTEJBHO OCH
CUMMETpPHH, IICHTPA
CHMMETPHH, TNIOCKOCTH, IPU
napauleIbHOM IIEPEHOCE;
CTPOUTH CEUCHHS TETPAdAPA
U Napajienenumnesna
IUIOCKOCTBIO.

MMETh NPECTABICHUE O BUJAX
CUMMETPUHU B IPOCTPAHCTBE; YMETh
BBINOJIHATH MIOCTPOEHUE (PUTYPHI,
CUMMETPUYHONU OTHOCUTENHEHO OCH
CUMMETPUH, LIECHTPAa CUMMETPHH,
IJIOCKOCTH, MPH MapajieIbHOM
nepeHoce; n300paxkarb
MPSIMOYTOJIBHBIN Tapasieenurnes] u
TETPA3p, CTPOUTH CEUCHUS
TeTpad/pa U Hapasuiesienurnena
IJIOCKOCTBIO.

3HATh OINpPECIICHHUE
MIPSIMOYTOJIBHOTO
napajuieJienumnea u ero
CBOICTBA.

BBIBECTH (POPMYIIBI
Iomazae 60koBoi u
IIOJIHOM ITOBEPXHOCTEN
napaJjenenumnena

BBITIOJIHATH I-IepTe)KI/I 110 YCJIOBI/IIO
3aJ1a4M; PUMEHATH (POPMYJIBI
ILIOIAIeli OOKOBOI M MOIHOM
MOBEPXHOCTEH Mapasliesenuie/1a
IIPH PEIICHUU 3a]1ad.

M300paxaTh MPU3MY U
UpaMHy, 3HaTh UX
OCHOBHbIE CBOMCTBA;

BBIBECTH (DOPMYJIBI
rioniaieli 00KOBOH u
MOJIHOM TOBEPXHOCTEN
MIPU3MBI U TUPAMUIbI

n300paXkaTh MPU3MY U IUPAMUJY,
BBINOJIHATH YEPTEXKH MO YCIOBUIO
3a71a4M; HAXOJUTh TUIOIIAIH
OOKOBOI1 U MOJIHOM MOBEPXHOCTEM
NPU3MBI M TUPAMHU/IBI; pelIaTh
3a]]auu Ha HAXOXKJCHHE aroeMbl,
O00KOBOTO pedpa, IIIoIIa N
OCHOBAHHMS TUPAMUJIBI.

BekTOpbI B IPOCTPaHCTBE

3HATh METO/I PA3JIOKCHUS T10
KOOPJMHATHBIM BEKTOpaM;
CJIO’KEHUS IBYX U OoJiee
BEKTOPOB; IPOU3BEACHUS
BEKTOpPA Ha YHCIIO; PAa3HOCTH
JIBYX BEKTOPOB;
chopmynupoBaTh IPU3HAKH
KOJUTMHEAPHOCTH U
KOMIUTAHAPHOCTH BEKTOPOB;

CTPOUTH TOYKH I10 MX KOOPJAUHATAM,
HaxOJUTb KOOPAUHATHI BEKTOPOB;
HaxOJIUTh CYMMY U Pa3HOCTb
BEKTOPOB, 3HATh IIPU3HAKU
KOJUIMHEAPHOCTH ¥ KOMIUIAHAPHOCTH
BEKTOPOB;

BBIBECTH (POPMYIIBI:
KOOpJMHAT CEepPEINHbI
OTpe3Ka; IMHBI BEKTOPA;
paccTOSHUS MEX]Y IByMS
TOYKaMH, HaXOXKIACHHUS
CKaJIIPHOTO IIPOU3BEICHUS
BEKTOPOB.

OPUMEHATh (HopMyITbl (KOOPAUHATHI
CepeIMHbI OTPE3Ka; JTHHBI BEKTOPA,
PACCTOSTHHS MEX/TY IBYMS TOUKAMHM)
JUTSL PEIICHUS 33]1a4 KOOPIMHATHO-
BEKTOPHBIM CTIOCOO0M;

Huaunap, KOHYC U ap

UMETh MPEJCTABIEHUE O
TeNax BpaleHus (IMInHApE,
KOHYCE U IlIape); 3HaTh
bopmybl momanei
OOKOBOI1 U MOJIHOM
MOBEPXHOCTEN LIWINHIPA,
KOHYca U I111apa.

BBITIOJIHATH YEPTEKH MO YCIOBUIO
3a71a4M; CTPOUTH OCEBOE CEYEHHUE TEll
BpAILICHUSI ¥ HaXOJUTh €ro
IJIOMIAa/b; pEUIaTh 3aJa4M Ha
HaXO0KIEHUS IUIOMaa OOKOBOU U
MOJIHOM TOBEPXHOCTH TEJ BPALLEHUS




O0bembl T
3HaTh (GOPMYIBI 00BEMOB pemarh 3a7a4u ¢ MPUMEHEHHEM
IPSIMOYTOJIBHOT'O bopmys1 00EMOB IPSIMOYTOJIBHOTO
napasuiesienuiea, NpsaMol U | mapasuiesienumena, npsasMoun u
HAKJIOHHOM IIPU3M, HAKJIOHHOM MPU3M, LIWIMHAPA,
HWIMH]Ipa, KOHYca, 111apa; KOHYcCa, I1apa; IPUMEHATh METO/
3HATh METO]I BHIYUCIICHUS BBIYUCIICHUS 0ObeMa yepes
o0Bbema uepes onpeeTICHHbIA | ONpeIeIeHHbIN HHTErpal;
UHTErpa;

COAEP)XAHUE TEM YYEBHOI'O KYPCA
10 KJIACC
AJITEBPA
YucaoBbie PyHKIIUT
Omnpenenenne QpyHKIMH, CIIOCOOBI €€ 3a/1aHusl, CBOWCTBA (DyHKIMN. UeTHbIe, HeUeTHbIE (PYHKIIHH.
OOpartHas QyHkIMs. PaBHOCHIIBHBIC YpaBHEHMsI U HEPABEHCTBA.

Crenenu u kopuu. CreneHnbie GyHKIUN
[Tonsitue KOpHS N-i CTENEHW U3 JIEUCTBUTEIBHOrO uucia. OyHKIUU Vv = %%, UX cBOWcTBa M
rpaduku. CBoiictBa kopHS N-u creneHu. [IpeoOpa3oBaHue BBIpRXKEHUH, CONEPKAIIUX PaJUKAIIBL
O06o00m1eHne MOHATHUS O ToKa3aTene crerneHd. CTeneHHbie QYHKINH, X CBOHCTBA U TPpadUKH.

Tpuronomerpuueckue pyHKuuu

YucnoBasg OKpyKHOCTb. /IMHAa Iyrd €OVMHUYHOM OKPYXHOCTU. YuHcCioBas OKpPYKHOCTb Ha
KOOpauHaTHOW miockoctu. CHHYC M KocuHyc. TaHreHc u KoTaHreHc. TpuroHoMeTpuieckue (yHKIUU
YHCIOBOrO aprymMeHTa. TpuroHomerpuyeckue (QpyHKIMM YrioBOro aprymeHta. ®Gopmyibl NpUBEAEHUS.
®ynknus y=sin X, ee cBoiictBa u rpaduk. OyHKIMsS y=cos X, ee cBoWCTBa U rpaduk. [leproanvaHOCTD
byukimii y = sin x, y= coS x. Ilocrpoenue rpaduka ¢yukiuii y=mf(x) u y=f(kx) mo usBectHOMY
rpaduky ¢pyukipn y=F(X). DyHkuun y=tg x K y = ctg X, UX CBOUCTBA 1 rpaduKu.

Tpuronomerpuyeckue ypaBHeHHsl 1 HCPABEHCTBA

IlepBble mpencTaBiieHUs O PELICHUH TPUTOHOMETPUYECKUX YpaBHEHHH. ApKKOCcuHyC. Pemienue
ypaBHEeHUs COS t= a. Apkcunyc. Pemenne ypaBHeHus sin t= a. ApKTaHT'€HC M apKKOTaHreHc. PemieHnne
ypaBHeHHMi g x = a, ctg X = a.

IIpocrelimme TPUrOHOMETPUYECKHE YypaBHEHUA. JIBa MeToia pELIEeHUs TPUTOHOMETPUUECKHUX
YpaBHEHUI: BBEJECHHWE HOBOW TIEpEeMEHHOW M  pa3jio)keHue Ha MHOxuTenan. OaHOpOaHbIE
TPUTOHOMETPUYECKHUE YPABHECHMUSL.

IIpeoOpa3oBanue TPUTOHOMETPUYECKHUX BbIPAKEeHH I

CHHYyC U KOCHHYC CyMMBI ¥ Pa3HOCTH apryMeHTOB. PopMysbl ABOWHOrO aprymeHTa. ®Gopmysisl
noHWwXeHust creneHu. IIpeoOpazoBaHne CyMM TPUTOHOMETPUYECKHX (QYHKIMH B IPOU3BEICHHUE.
ITpeoOpa3oBaHue NpoU3BeICHUNH TPUTOHOMETPUUECKUX (PYHKIIUHI B CYMMBI.

IIpousBognas

OmnpezerneHne 4YUCIOBOM IMOCIIEAOBATEIbHOCTH U CIOCOObI ee 3agaHus. CBOMCTBa 4YMCIIOBBIX
OCJIEI0BATEIILHOCTEMN.

Omnpenenenue npezaena IMocienoBarenbHOCTH. CBONCTBA CXOIAIIMXCS IOCIENOBATEIBHOCTEM.
Brruucnenue npeznenos nocinegoBatenbHocTed. CymMmma G€CKOHEUHON TeOMETpUYECKO MPpOorpeccu.

[Ipenen ¢ynkumum Ha OeckoHeuHocTu. Ilpenen ¢ynkumum B Touke. IlpupaieHue aprymenra.
[Tpupamienne QyHKIHH.

3amauy, NPUBOJALIME K MOHATHUIO Npou3BOAHON. OrmpeneneHne NPOU3BOIHOW. AJITOPUTM
OThICKaHUs  mpou3BogHOH. Dopmynsl auddepenumponanus. IlpaBuna auddepenuponanus.
HuddepennupoBanue pyHkuuu y = flkx+ m).

YpaBHeHHEe KacaTeNbHON K rpaduKy QYHKIUH. AJITOPUTM COCTaBJICHUS yPaBHEHUS KacaTelbHOM

K rpaduky GyHKIUU ¥ = f(X).



[IpumeHneHnne NPOM3BOAHOM sl McCleNoBaHUA (DYHKUMH HAa MOHOTOHHOCTh U SKCTPEMYMBI.
[Toctpoenue rtpadukoB ¢yHkmid. [IpuMeHeHHe TPOU3BOAHON Il OTHICKAHWS HAUOONBIINX U
HaVMEHBIINX 3HAYEHUH BEJINYUH.

O0o0mariee NOBTOPeHUeE.

I'EOMETPUA
IIpsiMble ¥ JIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TIOHSATUS CTEPEOMETpUHU (TOYKa, MpsiMasi, TUIOCKOCTh, MPOCTpaHCTBO). [lonsTHe 00
aKCHOMAaTUYEeCKOM  CIocoOe  MocTpoeHus reomerpud. Ilepecekaromuecs, mnapaielibHblE |
CKpELIMBAIOIIMECS NPSIMbIE. YTOJ MEXIy NPSAMBIMUA B IIPOCTpaHCTBE. [leprneHauKyIsipHOCTh NPSIMBIX.
[TapaienbHOCTh U NEPIEHAUKYIISIPHOCTD MPAMOM U IUIOCKOCTH, IIPU3HAKKU U CBOMCTBA. TeopeMa o Tpex
nepneHauKyisipax. llepneHaukynsap u HaKIOHHAs K IUIOCKOCTH. YTOJ MEXIY HPSIMOW U IJIOCKOCTBIO.
[TapannenbHOCTh MIOCKOCTEN, MEPIEHANKYISIPHOCTD IJIOCKOCTEN, MPU3HAKU U CBOMCTBA. J[ByrpaHHbII
YIOJ1, IJMHEHHBIA yroJl ABYTPAHHOIO yria. PaccTosiHus OT TOUYKM 10 MIIOCKOCTH. PaccrosiHue oT npsmMoit
N0 IUIOCKOCcTU. PaccrosHme  Mexnay  mapaulenbHbIMM  IDIOCKOCTAMM.  PaccrosHume  mexnay
CKpELIMBAIOIIUMUCA ITPSIMBIMHU.

KoopauHaThl 1 BEKTOPbI

JlexapToBBl KOOpAMHATBI B MpOCTpaHcTBe. PopMylia pACCTOSHUSA MEXAY JBYMS TOUYKAMH.
VYpaBHeHuss cdepbl U IUIOCKOCTH. Bektopel. Mopmynb BekTopa. PaBeHCTBO BekTopoB. CliokeHHe
BEKTOPOB U YMHO>KEHHE BEKTOpa Ha YKUCIIO. YT0Ja Mexay BekTopamu. Koopaunarsl BekTopa. CkansipHoe
npousBeJeHue BeKTOpoB. KoimmmHeapHsle BeKTOphl. PasnoxkeHue BEeKTOpa MO JIBYM HEKOJUIMHEAPHBIM
BekTopaM. KommuianapHbie BeKTOpbI. Pa3iokeHne no TpeM HEKOMIUTAHAPHBIM BEKTOPAM.

11 KIIACC
AJI'EBPA

[Hoka3zareabHas U Jorapupmuyeckas QyHKuHU

[TokazarenbHas ¢yHKuus, ee cBoiicTBa U rpaduk. [lokazarenbHble ypaBHeHHs. [loka3arenbHbIe
HEPABEHCTBA.

[Tousitne norapudpma. Oynkuus y = logaX, ee cBoictBa U rpapuk. CpoicTBa jorapudMos.
Jlorapudgmuueckue ypaBHeHus. Jlorapudmuueckue HepaBeHcTBa. IlepexoJy K HOBOMY OCHOBaHUIO
norapudma. Inddepernupopanne moka3zaTeIbHONU H JIOTAPUPMUISCKON PYHKIINH.

IlepBooOpa3Hasi U MHTErpa

[TepBooOpa3nasi. IlpaBuna oTeickaHus MEpBOOOpa3HBIX. TabiuIla OCHOBHBIX HEOIPENETIEHHBIX
UHTETPAJIOB.

3amauy, NOpUBOJAIIME K TIOHATUIO ONpeeNeHHoro uHTerpaia. [loHsTHe ompeneneHHoro
unterpana. @opmyna Hetotona — JleliOHuua. Beruncnenue miomaaei miockux (GUryp ¢ MOMOUIBIO
ONPEJEICHHOI0 NHTErpaa.

JIeMeHTBhI MATEMaTH4YeCKON CTATHCTHKH, KOMOMHATOPHKH H TEOPHH BEPOSITHOCTEH

Craructuueckas o0paboTka maHHbIX. l[Ipocteitime BeposTHOCTHBIC 3amaun. CoderaHus Hu
pasmenienus. @opmyna 6uHoma HetotoHa. CiydaliHble COOBITHS M UX BEPOSITHOCTH.

YpaBHeHnus u HepasieBcTBa. CucTeMbl YPABHEHUH 51 HEPABEHCTB

PaBHOCWIIBHOCTh ypaBHeHHMH. OOIIMe MeTOAbl pEeIIeHUS YPaBHEHWI: 3aMeHa YpaBHEHHS
h(f(x))=h(g(x)) ypaBuenuem f(x)=g(X), pa3noxeHne Ha MHOXUTEIH, BBEJCHHE HOBOW MEPEMEHHOI,
(byHKIMOHATBHO-TPadHUUECKUI METO/.

Pemienne HepaBeHCTB C OAHOW TMEpEeMEHHOW. PaBHOCWIBHOCTH HEPAaBEHCTB, CHCTEMBI M
COBOKYITHOCTH HEPaBEHCTB, UPPALIMOHAIbHBIE HEPABEHCTBA, HEPABEHCTBA C MOYJISIMH.

Cucrembl ypaBHEHHW. Y PaBHEHUS U HEPABEHCTBA C MTapaMETPAMH.

O0o0mariee NOBTOpeHUE

I'EOMETPUA

MHoOrorpaHHuKH
Bepmunsl, peOpa, rpaHu MHororpaHHuka. PasBeprka. MHororpaHHble yriibl. Beimykible
MHororpanHuku. [Ipu3ma, ee ocHoBaHus, O0KOBBIE peOpa, BbICOTa, OOKOBasi MOBEpXHOCTh. [Ipsimast u Ha-
kjoHHas npusma. [IpaBunbHas npusma. Ilapamnenenunen. Ky6. IMupamuna, ee ocHoBaHHMe, OOKOBBIE
pebpa, BbIcoTa, OOKOBasi MOBEPXHOCTh. TpeyrosnbHas nupamuaa. [IpaBuibHas nupamuja. YceueHHas



nupamuaa. [IoHATHE O CUMMETPUU B TMPOCTpPaHCTBE (IIEHTpajbHAsA, oceBas, 3epkaibHas). CedeHus
MHOrorpaHHukoB. Iloctpoenue ceuenuil. I[IpeacraBieHne o MpaBWIBHBIX MHOTOIpaHHHMKaXx (TeTpa’np,
Ky0, OKTa3Ip, T0ICKAdIp U UKOCASIP).

Tejia 1 IOBEPXHOCTH BpalleHUsI
[wmuHap W KoHyc. YcedeHHBIH KoHyc. OCHOBaHME, BBICOTa, OOKOBas TIOBEPXHOCTH,
obpa3syrommas, pasBepTka. OceBble CEUCHUS M CEUCHUs, MapajlieibHble ocHoBaHuio. Illap u cdepa, ux
ceuenns. KacarenpHas tutockocth k cdepe. Cdepa, BrMcaHHash B MHOTOTPAHHUK, cdepa, OMHCaHHAS
OKOJIO MHOTOI'PaHHHKA.
O0bembl Tes1 U IJIOIAM UX OBEPXHOCTEM
[Tonsitue 06 oOwveme Tenma. OTHOIIEHHE O0BEMOB MOAOOHBIX Tel. Dopmynsl o0bema Kyoa,
napaieNienuIieia, Mpu3Mbl, MHIpa. Popmynnbl 00beMa HpaMuIbl 1 KOHyca. DopMysibl IO M
MOBEPXHOCTH IIWIIMH/IPA U KoHyca. PopmyIibl 00beMa 11apa u miomiau chepbl.

TEMATHYECKOE INTAHUPOBAHHUE

10 kaace (170 9)

Ne Ha3Banmue pa3aena (6s10ka) KoaunuecTBO yacon
BCEro K/p
1 | IloBTOpenue Kypca anredpsI 3a 9 kiacc 1
2 | [loBTOpenue u pacuimpeHne cBeJeHNI 0 QyHKIMIX 11 1
3 | Benenue (aKCMOMBI CTEPEOMETPUH U MX CIICJICTBUS) 3
4 | IlapayenbHOCTh MPSIMBIX U TUIOCKOCTEH. 14 2+1 (BxoaHast)
5 | CrenenHbie (yHKIHH. 19 2
6 | [lepneHIUKYISIPHOCTH MPSMBIX U MIIOCKOCTEN 24 1
7 | Tpuronomerpuueckne GyHKINH. 28 2
8 | Tpuronomerpuiecknue ypaBHEHUS] M HEPABEHCTBA. 15 1
9 | MHOrorpaHHUKH 16 1+1 (TTA1)
10 | IIpomsBoxHas U €€ NpUMEHEHNE 25 1
11 | BekTopbl B IPOCTPAHCTBE 7 1 (ITA2)
12 | IloBTOpEeHUe 6
Hroro 170 12+3(I1P)
TEMATHYECKOE IINTAHUPOBAHHUE
11 kaacce (170 4)
Ne HasBanmue pa3gesa (0,10Ka) KosmnuecTBo yacoB
BCEro K/p
1 IToBTOpeHue Kypca crepeomerpu 3a 10 kiacc. 3
2 MeTo1 KOOpIMHAT B TPOCTPAHCTBE. 16 2+1 (BXxomHas)
3 ? 18 1
4 IToka3zarenbHas u jorapudmMuieckas QyHKIHH. 32 3+1 (TTA1)
5 ITepBooOpasHast 1 HHTETpaI. 8 1
6 [Mununap. Konye. Hap. 16 1
7 OOBeMBI TETI. 18 1
8 DJIEeMEHTHl MaTeMaTUYECKON CTaTUCTUKH, 15 1
KOMOWHATOPHUKH U TEOPUHU BEPOSITHOCTH.
9 YpaBHeHuss U HepaBeHcTBA. CHCTEMBl ypaBHEHUH H 22 1




HEPABEHCTB.

10

IToBTOpEHME.

22

+1 (TIA2)

Hroro

170

11+3 (TIP)




