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IHosicHUTEALHAA 3aIIHCKA

Pabouas mporpamma yudeOHOro mpenmera «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
roma) U aBropckux mnporpamm A.I'. MopakoBuua (Anrebpa. — M.: Muemosuna, 2011 r.) u JI.C.
Aranacsna (I'eomerpusi. — M.: BAKO, 2013r.). YueOuuku BXOAST B (pemepanbHBIA IEepedeHb
Y4eOHHKOB, PEKOMEHIOBAaHHBIX MUHHUCTEPCTBOM IpocBemeHuss Poccuiickoir  ®Denepanmuu K
MCIOJIB30BAHUIO B 00pa30BaTEIbHOM IpoIiecce B 0011e00pa3oBaTeNbHbIX yupexaeHusx, Ha 2020/2021
y4eOHBIN TOJI, YTBEPKICHHBIN MpUKa3oM MuHHCTepcTBa npocBenieHus Poccutickoit @eaepanuu ot 28
nexadpst 2018 1. Ne345.

PaGouast mporpamma paccuutana Ha 102 yaca anreOpbl 1 Havan aHaiu3a U 68 yacoB reoMeTpun
B 10 xnacce. O6mee konnyecTBo yacoB — 170. B yueGHOM 1u1aHe U1t U3y4EeHUST MAaTEMAaTHKH OTBOIUTCS
5 4acoB B HEJIEII0, U3 KOTOPBIX MPEIyCMOTPEHO 3 Yaca B HEJIEI0 Ha U3YYeHHE Kypca anredphl U Hadasl
aHaM3a W 2 vaca Ha W3ydeHue reomerpur. Ha KoHTponbHBIE paboThl oTBOmUTCS 13 wacoB. [lanHas
pabouasi mporpaMmma paccuutaHa Ha 34 HeJeNH, YTO COOTBETCTBYET Ir0JIOBOMY KalleHJapHOMY Tpad UKy
y4e0HOTO 3aBEACHHUSI.

B paGouyro nporpammy 11 kiacca BHeCeHbI U3MEHEHUS B CBSI3U C U3MEHEHUSIMU KalleHIapHOTO
yuebHoro rpaduka Ha 2020-2021 yuebnsriii roa. [lo many - 34 yueOnsie Henenu. Paboyast mporpamMma
paccuntana Ha 102 yaca anrebpsl W Hauan aHanu3a U 68 yacoB reomerpun B 11 kmacce. OOmiee
Kon4yecTBO 4acoB — 170. B yueOHOM 1u1aHe 11 M3y4EeHUS] MAaTEMATUKUA OTBOJUTCS 5 4acOB B HEJIEIIO,
U3 KOTOPBIX MPEAYCMOTPEHO 3 Yaca B HEJENI0 Ha U3yYEHHE Kypca anreOpbl U HaJall aHalu3a U 2 yaca
Ha u3ydeHwe reoMerpuu. Ha KoHTponpHBIE paboThl oTBOmuTCs 14 wacoB. PabGouas mporpamma
MOJIHOCTBIO COOTBETCTBYET aBTOPCKUM IpOrpamMmam.

Copnepxanmne paboueil mporpaMmbl HalpaBlIeHO HAa OCBOCHUE YYAIIMMHUCS 3HAHUH, yMEHUH U
HABBIKOB Ha 0a30BOM ypOBHE, YTO COOTBETCTBYeT oOpazoBarenbHOU mporpamme MKOY «COII Ne2
3ATO n. Conseunsiity. OHa BKIOYaeT B ceOSd BCe TEMbI, NPEAYCMOTPEHHBIE QenepaabHbIM
KOMITOHEHTOM TOCYIapCTBEHHOTO 00pa30BaTEIbHOrO CTaHAApTa OCHOBHOIO OOIIEro oOpa3oBaHMs IO
MaTeMaTHKe U aBTOPCKOMN MpOorpaMMoi yueOHoro kypca ais ooyuenust marematuku A.I'. Mopakosuua,
JI.C. AraHacsHa.

[Ipeobnanatomymu  GpopMamMu  TEKYIIETO KOHTPOJS — BBICTYNAIOT IMHMCBMEHHBIM  Ompoc
(camocTosITeNbHBIE U KOHTPOJIbHBIE pabOThI) M YCTHBIH (coOeceoBaHue).

W3ydyeHne MaTeMaTHKU B CTapuieil 1IKoie Ha 0a30BOM ypOBHE HampaBi€HO Ha JOCTH)KEHUE
CHEAYIOLIUX LeJeH:

* popmupoBaHue mpeaCTaBICHUM 00 HIeSIX W METoJaX MaTeMaTHKH; O MaTeMaTHKe Kak
YHUBEPCAJIbHOM SI3bIKE HAYKH, CPEACTBE MOJIETUPOBAHMS SIBJICHUI U MPOLIECCOB;

* OBJIQJICHWE YCTHBIM U IMMCHMEHHBIM MAaTEMaTHYECKUM SI3BIKOM, MaTEMATUIECKUMHU 3HAHUSAMU U
YMEHUSMH, HEOOXOIUMBIMHU JUISI U3YYEHHsI IIKOJBHBIX €CTECTBEHHO-HAYYHBIX JMCLUIUIMH, JUIS
MIPOJOJKEHHSI 00pa30BaHusl U OCBOEHUS M30paHHON CIIEUAIbHOCTH Ha COBPEMEHHOM YPOBHE;

* pa3BUTHE JIOTUYECKOTO MBIIUICHUS, AaNTOPUTMHUYECKOW KYyJIbTYpBl,  HPOCTPAHCTBEHHOTO
BOOOpaXKEHUs, pAa3BUTHE MATEeMAaTHYECKOTO MBIIUICHUS U MHTYHIIMH, TBOPYECKHUX CIIOCOOHOCTEH Ha
YPOBHE, HEOOXOIUMOM Il MPOAOJDKEHUS 0Opa3oBaHUs M JJISl CAMOCTOSITENIbHOM JEATENbHOCTH B
o0jacTh MaTEMaTHKH U €€ IPUJIoKeHU B Oynyiiel npodeccuoHaIbHOM NesITeNbHOCTH;

* BOCIIUTAHHE CPEACTBAMHU MAaTEeMAaTUKU KYJIbTYPbI JUYHOCTH: 3HAKOMCTBO C MCTOPHEH pa3BUTHSA
MaTeMaTHKH, OJBOJIOIMEH MaTeMaTHYeCKUX WACH, ITOHWMaHWEe 3HAYMMOCTH MAaTEMaTHKH IS
0O0IIIECTBEHHOT'O Mporpecca.

OcHoBHBIC 321a4H Y4e0OHOI0 Kypca:
* opMHUPOBAaHNE YCTOMUMBOIO MHTEpPECA K MPEeIMETaM €CTeCTBEHHO-MaTeMaTHUYECKOI0 [IUKJIA.
* PazButue nccinenoBaTesbcKoi KyabTyphl U HaBBIKOB pabOTHI 10 cCaMOOOPa30BaHUIO.



IINTAHUPYEMBIE PE3YJIbTATBbI OCBOEHUSA YYEBHOI'O ITPE/IMETA

1. JInaHOCTHBIE pe3yabTaThl OCBOCHHUS paboueii MporpaMMBI.
¢ YMCHHC JACHO, TOYHO, 'PAMOTHO HU3JIaraTb CBOU MBLICJIN B yCTHOfI U NUCbMEHHOU pcyu, NIOHUMATb
CMBICIT TIOCTABJICHHOM 3a/1a4¥, BEICTPAUBATh ApTYMEHTAIUIO, IIPHBOUTH IPUMEPHI U

KOHTPIPUMEPHI;

® KPUTHUYHOCTH MBIIUICHHUA, YMCHUC paCliO3HaBaTh JIOTHYCCKU HEKOPPEKTHLIC BHICKA3bIBaAHU A,
OTJIMYaTh T'HIIOTE3Y OT (baKTa;
¢ IIpCACTABJICHUC O MaTeMaTH4YeCKOI HAayKE€ KaK C(pepe YEI0BEUSCKOM ACATCIIbHOCTH, 00 JTamax ee

Pa3BuUTHA, 0 €€ 3HAYNMMOCTHU JIS PA3BUTHA IUBUIIN3AIUU

® KpCaTHUBHOCTH MBIINIJICHUS, MHUIIMATHBA, HAXOAYUBOCTh, AKTUBHOCTD IIPU PCIICHUN

MaTeMaTHUYCCKUX 3aJa4,

® yMEHHE KOHTPOJIMPOBATH MPOLIECC M PE3YJIbTAT YYCOHON MAaTeMaTHIECKOU e TEIbHOCTH;
® CIOCOOHOCTH K IMOIIMOHATLHOMY BOCIIPUSTUIO MATEMATHUECKUX OOBEKTOB, 33]1a4, PEIICHUH,

pacCyKJIeHUH;

2.MertarpeMeTHbIE pe3yIbTaThl OCBOSHUS 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, HEOOXOIUMBIX IS
JIOCTHKEHUS TIOCTAaBJICHHOM 1EJH;

COIMOCTABIIATH MMOJTYyYEHHBIN
pe3yNbTaT AEITEIbHOCTHU C
MIOCTaBJIECHHOM 3apaHee
1ENIbIO.

COMOCTABJISITh MOJYYEHHBIN
pe3yNbTaT AEATEIbHOCTH C
MOCTaBJICHHOM 3apaHee LeIbIO.

COMOCTABJISITH OJTYYEHHBIN
pe3yNbTaT AEITEIbHOCTH C
MOCTaBJICHHOM 3apaHee 1eJIbIO.

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 CBSI3€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 MIEPEHOCA CPEJICTB JICHCTBYS;

H CIIOCOOOB JICHCTBUS;

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

TPAEKTOPHIO, YUUTHIBAS
OTrpaHUYECHUS 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
MMO3HaBaTEeIbHON
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
B3aNMOJIECHCTBHSA, a HE
JUYHBIX CUMTIATHH;

OCYIIECTBIIATH ACIOBYIO
KOMMYHUKAIIUIO KaK CO
CBEPCTHUKAMM, TaK M CO B3POCIBIMU
(xak BHyTpu 00Opa30BaTesIbHOMI
OpraHu3aliy, TaK 1 3a ee
npeenaMu), Ioa0upaTh NapTHEPOB
JUIS IGTIOBOM KOMMYHUKAILIUU
HCXOJIST U3 COOOPAKEHUM
pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS,
a HE JINYHBIX CHMHaTHﬁ;

MIPH OCYIIECTBIICHUH
IpynIoBoi paboThl OBITh KaK

MIPH OCYIIECTBICHUH
IpynmnoBoi paboThl OBITH KaK

IIPU OCYIIECTBICHUH T'PYyIIIOBOMN
paboThI OBITH KaK PYKOBOJHUTEIEM,




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

PYKOBOOUTCIICM, TaK U YJICHOM

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
B3aUMOJICHCTBUS;

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(JINKTOTEHHBIE 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
00pa3oBaTeIbHYIO
KOMMYHHUKaIHI0, u3deras
JMYHOCTHBIX OLIEHOYHBIX
CYKIECHUM.

pacro3HaBaTh KOH(QIUKTOTCHHBIE
CUTYallUU U NPEeJ0TBPaIlaTh
KOH(JIMKTHI IO X aKTUBHOH (ha3bl,
BBICTPaNBaTh JIEIOBYIO 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
crniocobax 3afaHus QyHKLINY;

OIpENENATh 3HAYECHUE
(GYHKIMHU IO 3HAYEHUIO
apryMeHTa IpH pa3andHbIX
crioco0ax 3aaHus QyHKIMH

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
M3Y4YEHHBIX (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 ypaBHEHHS, CHCTEMBI
ypaBHEHMI, HEpaBEHCTBA,
WCIIONIBb3Ysl CBOMCTBA
¢byHKuMi 1 UxX rpadpudeckue

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

peliaTh ypaBHEHUS, CUCTEMBbI
YPaBHEHUM, HEPABEHCTBA, UCIOIb3Ys
cBOiicTBa PYHKIMN U X
rpaduyecKue npeicTaBlIeHus;

MPCACTABJIICHUSA, MpCACTABJIICHUA,
YpaBHeHHS U HEPABEHCTBA
peiaTb ‘ pe€miaTh palliOHAJIbLHBIC, ’ HCIIOJBb30BATh HpI/IO6peTeHHI)Ie




TPUTOHOMETPUUECKHE
YpaBHEHMUsI, UX CUCTEMBI;

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

3HaHUS U YMEHUS B IPAKTUYECKOM
JIeATEILHOCTH U IIOBCEHEBHOM
JKU3HU JJ1s1 TOCTPOEHUS U
WCCIIEIOBAHUS MPOCTEUIIINX
MaTeMaTHYECKUX MOJICIICH.

JO0Ka3bIBaTh HECIOKHBIC
CUCTCMBI

JOKa3bIBaTh HCCIOXXHBIC
CHUCTCMBI

JOKa3bIBaTh HECJIOXKHBIC CUCTEMbI

n300pakaTh Ha
KOOPJAMHATHOM IUIOCKOCTH
MHOECTBA PEILICHUI
YPAaBHEHUN U HEPABEHCTB C
JBYMSI IEPEMEHHBIMU U UX
CUCTEM;

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

n300pakaTh Ha KOOPIUHATHOM
IIJIOCKOCTH MHOKECTBA pELICHUI
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
YPaBHEHUU U UX CUCTEM, UCIIONIB3YS
rpaduveckuii MeToI,

pemarb ypaBHEHUS,
HCPaBCHCTBA U CUCTCMBI C
MPUMEHEHHEM IpaUuecKux
MpEJCTaBICHUM, CBOWCTB
(byHKIHI, TPOU3BOJIHOIM;

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

penate ypaBHEHHUs, HEPABEHCTBA U
CHCTEMBI C IPUMEHEHUEM
rpaduyecKkux npeacTaBICHUH,
CBOWCTB (PyHKIIUH, 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 HCIIOJIb30BaHUEM
U3BECTHBIX (hOpMYIT

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

BBIYHCIIATH BEPOSTHOCTH
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
IMUCbMCHHBIC TPUEMBI, HAXOAUTH
3HAYEHUs KOPHS HATypAJIbHOMN
CTCIICHU, CTCTICHHU C pallMOHAJIbHBIM
I0Ka3areyieM, IPUMEHSTh IIPU
HCO6XOI[I/IMOCTI/I BBIYUCIIUTCIIBHBIC
YCTPOMCTBA.

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

MPOBOMTH 110 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.

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

byHKINH,

MPOBOAUTH 10 U3BECTHBIM
dbopMynaM u mpaBUIaM
npeoOpa3oBaHus OYKBEHHBIX
BBIPAKEHH, BKIIFOYAIOIIHNX
CTEMEeHH, pauKallbl,
Jorapumsl;

MIPOBOJIUTH 11O U3BECTHBIM
dbopMynaM u paBUIaAM
npeoOpa3oBaHus OYKBEHHBIX
BBIPXCHHH, BKIIFOYAIOIINX CTEIICHH,
panuKaibl, J0rapupMbl 1
TPUTOHOMETpHUYECKHE (DYHKINU;

BBIUUCIIATH IPOU3BOIHbBIE
AJIEMEHTAPHBIX (PYHKIINH,
HCIOJIb3YS CIIPaBOYHbIE
MaTepuabl;

BBIYUCIIATH IIEPBOOOpa3HBIE
SIIEMEHTapHBIX (QYHKIUI,
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
IPOCTEHIINX pallMOHAIIBHBIX
(byHKLIUH C UCIIOJIB30BAaHUEM
anmnapara MaTeMaTH4ecKoro
aHaJIN3a; BBIYUCIIATD B
IIPOCTEUIINX CITyqasiX
IUIOUIA/IN C UCTIOIb30BAaHUEM
epBOOOPa3HON;

MCCJIEI0BATh B IPOCTEHIINX CIIydasx
(GyHKLIIMH HA MOHOTOHHOCTb,
HAXOJUTh HauOOJBIINE U
HalMEHbIINE 3HaYeHUs PyHKIU,
CTPOUTH TpaUKH MHOTOUWICHOB H
IPOCTEHIIMX PALIHOHAIBHBIX
(GYHKIMH C UCIIOJIB30BAHUEM
anrapara MaTeMaTH4ecKoro
aHaJIn3a; BBIYUCIATH B IPOCTEUILINX
cilydasix IUIOIIAIH ¢
UCTIOJIb30BAHUEM IIEPBOOOPA3HOI;

BBeienne B Kypc crepeoMeTpuu

OTepupoBaTh Ha OA30BOM
YPOBHE OCHOBHBIMH
IIOHATHUAMU U aKCHUOMaMHU,
MIEPBBIMU CIIECTBUSMU U3
aKCHOM Kypca
CTepEeOMETPUU

pacro3HaBaTh Ha YepTekKax U B
MOJICIISIX MTPOCTPAHCTBEHHBIC
¢Gurypsl; OnMChIBaTh B3aUMHOE
pPacIoIOKEHUE 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;
BBITIOJIHATH YEPTEK 1O
YCJIOBUIO 3aJ1a4; IPUMEHATH
ONpEACIICHUS, IPU3HAKU U
CBOMCTBA IIPU PEILICHUH
MPOCTEUIIINX 3a]a4.

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

IlepneHAUKYAAPHOCTh NPAMBIX H IJIOCKOCTEH

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

pacrio3HaBaTb U OIIMCEIBATH
B3alMHOE PACIIOJIOKEHNE
IIJIOCKOCTEN B IPOCTPAHCTBE,
BBITOJIHATh YEPTEK 0 YCIOBUIO
3aaa4M; HaXOJUTh HAKJIOHHYIO U €€
IIPOEKIINIO, OIIPEIENATh PACCTOSTHUE
OT TOYKH OO0 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
HEKOTOPBIC UX CBOMCTBA.

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

MMETh NPECTABIEHUE O BUIAX
CUMMETPUHU B IPOCTPAHCTBE; YMETh
BBINOJIHATH MIOCTPOEHUE (PUTYPHI,
CUMMETPUYHONU OTHOCUTENILHO OCU
CUMMETPUH, LIECHTPAa CUMMETPHH,
IJIOCKOCTH, MPH MapajieIbHOM
nepeHoce; n300paxkarb
MPSIMOYTOJIBHBIN Tapasieenurnes] u
TETPA3p, CTPOUTH CEUCHUS
TeTpad/pa U napajieienurnena
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 Mapasuiesenuie/1a
IIPH PEIICHUU 3a]1ad.

M300paxaTh MPU3MY U
UpaMHy, 3HaTh UX
OCHOBHbIE CBOMCTBA;

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

n300paXkaTh MPU3MY U IUPAMUJY,
BBINOJIHATH YEPTEXKH MO YCIOBUIO
3a71a4M; HAXOJUTh TUIOMIAIN
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; PA3HOCTH
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, HaXOKICHHUS
CKaJIIPHOTO IIPOU3BEICHUS
BEKTOPOB.

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

Huaunap, KOHYC U ap

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

BBITIOJIHATH YEPTEKH MO YCIOBUIO
3a71a4M; CTPOUTH OCEBOE CEUCHHUE TEI
BpAILICHUSI ¥ HaXOJUTh €ro
IJIOMIAa/b; pEUIaTh 3aJa4M Ha
HaXO0KIEHUS IUIOMaa OOKOBOU U
MOJIHOM TOBEPXHOCTHU TEJI BPALLEHUS




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

COJAEPKAHUE TEM YYEBHOI'O KYPCA
10 KJTACC
AJITEBPA
YucaoBbie PyHKIIUT
Omnpenenenue QyHKIHMH, CIOCOOBI €€ 3a1aHusl, CBOMCTBA (pyHKuu. OOpaTHast GyHKIUS.
Tpuronomerpuyeckne GyHKINU

YucnoBasg OKpYXKHOCTb. J[IMHA IyrH €IMHUYHOM OKPYKHOCTH. YHCIIOBas OKpPYKHOCTb Ha
KOOpAMHAaTHOW miockocTu. CUHYC M KocuHyc. TaHreHc M KoTaHreHc. TpuroHoMeTpudeckue (QyHKIUU
YHCJIOBOIO aprymMeHTa. TpuroHomerpuueckue (pyHKUHUU YIJIOBOro aprymeHTa. ®opmysbl NpUBEACHUS.
Oynkuus y=sin X, ee cBoicTBa U rpaduk. OyHKIUs y=cos x, ee cBoiicTBa U rpaduk. IleppoguuHocts
bynkumii y = sin x, y= coS x. Ilocrpoenue rpaduxa ¢ynkuuii y=mf(x) u y=f(kx) mo m3BecTHOMY
rpaduky ¢pyukiu Y=F(X). DyHkuuu y=tg x K y = ctg X, iX CBOUCTBA 1 rpaduKu.

Tpuronomerpuyeckue ypaBHeHUs

IlepBble npencTaBIeHNs O PELICHUH TPUTOHOMETPUYECKUX ypaB-HEHHH. ApkkocuHyc. Penienne
ypaBHeHUs COS t= a. Apkcunyc. Pemenue ypaBHeHus sin (= a. ApKTaHI€HC U apKKOTaHTeHC. Pemenue
ypaBHEeHMil tg x = @, Ctg X = a.

IIpocrelimme TPUrOHOMETPUYECKHE ypaBHEHUA. JlBa MeToAa pelIeHUs TPUIOHOMETPHUUYECKHX
YPaBHEHUIl: BBEIECHUE HOBOWM IEPEMEHHOM W  pasjoKeHHWe Ha MHOXuUTenu. (OIHOpPOIHBIE
TPUTOHOMETPUYECKHE YPABHEHUSI.

IIpeoOpa3oBaHue TPUTOHOMETPUYECKUX BhIPAKEHU I

CuHYyC U KOCHHYC CyMMBbI M Pa3HOCTH apryMeHToOB. Dopmyibl 1BOMHOrO aprymenTa. ®opmyiibl
NOHMKeHUs: creneHu. IlpeoOpa3oBaHMe CyMM TPUTOHOMETPHUYECKUX (GYHKUIMH B MPOU3BEJICHHE.
[IpeobpazoBanue npousBeieHUl TPUTOHOMETPUYECKUX (DYHKIUI B CyMMBI.

IIpoussonnas

Omnpenenenue 4MUCIOBOM MOCIEIOBATENbHOCTH U CHOCOObI ee 3anaHus. CBOMCTBA YMCIOBBIX
MIOCJIE0BATEIBHOCTEN.

Omnpenenenue mnpezaena mnocieaoBareabHOCTH. CBONCTBA CXOJSIIMXCS IOCIENOBATEIbHOCTEH.
Brruucnenue npeznenos nocinegoBatenbHocTed. CymMmma G€CKOHEUHON TeOMETpUYECKOM MPpOorpeccu.

[Ipenen ¢ynkumm Ha OeckoHeuHocTu. Ilpenen ¢ynkuum B TOuke. [lpupaieHue aprymesra.
[Tpupamienne QyHKIHH.

3amauy, NPUBOJAIIME K MOHITHUIO NPOU3BOAHON. OrmpeneneHue NPOU3BOIHOW. AJITOPUTM
OThICKaHUs  mpou3BojgHOH. Dopmynsl auddepenimponanus. IlpaBuna auddepenuuponanus.
HuddepennupoBanue pyHkuuu y = flkx+ m).

VYpaBHeHue KacaTenbHON K TpaduKy QYHKIMU. AJTOPUTM COCTABIIEHHUS ypaBHEHHs KacaTeIbHOM
K rpaduky QyHKIMU y = f(x).

[IpumeHeHue TPOM3BOAHOM sl UcCienoBaHUSA (DYHKUIMH HAa MOHOTOHHOCTh U 3KCTPEMYMBI.
[Toctpoenue rpadukoB ¢yHkuuil. I[IpuMeHeHne NPOU3BOAHOM U OTHICKAHUS HAUOONBLIMX U
HAaUMEHbIIINX 3HAYCHUH BEJTUMH.

O0o0mariee NOBTOPeHUeE.

IFEOMETPUs
IIpsiMbIe ¥ NJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TOHSTHS CTEPEOMETpUHU (TOYKa, MpsiMasi, TUIOCKOCTb, MPOCTpaHCTBO). IloHsTHE 00
aKCMOMAaTUYeCKOM  crocobe mocTpoeHus reomerpud. Ilepecekaromuecs, mnapajielbHble |
CKpEeILMBAIOLIMecs] MpsiMble. YTOJI MEXAY MPSIMbIMH B MpocTpaHcTBe. [lepneHauKyaspHOCTh MPSMBIX.



[TapannenbHOCTh U NEPHEHAUKYISPHOCTH MPSIMON U IUIOCKOCTH, IPU3HAKK U CBOMCTBA. Teopema 0 Tpex
nepneHauKyssipax. llepneHaukynsip U HaKJIOHHAs K TUIOCKOCTH. YTOJ MEXKIY HpsIMOM M IJIOCKOCTBIO.
[TapaninenbHOCTh MIIOCKOCTEN, MEPIEHANKYISIPHOCTh MJIOCKOCTEN, MPU3HAKK U CBOMCTBA. J[ByrpaHHBII
YroJ1, TMHEHMHBIA yroJl ABYTPAHHOIO yria. PaccTosHus OT TOYKH A0 INIOCKOCTH. PaccrosiHue oT npsMon
N0 IUIOCKOCTU. PaccrosHMe  Mexay mapaulelbHBIMM  IUIOCKOCTSMH. PaccrosHue  mexnay
CKPEIIMBAIOLIUMUCS TPSIMBIMH.
KoopauHaTbl 1 BEKTOPbI

JlexapToBbl KOOpAMHATBL B IpOCTpaHCTBE. DOpMyna pacCTOSIHUA MEXIY JBYMS TOYKaMH.
VYpaBuenusi chepsl W IUIOCKOCTH. Bektopel. Momynb BekTopa. PaBeHcTBO BekTOpoB. ClioeHHE
BEKTOPOB U YMHOKEHHE BEKTOpa Ha 4MCiI0. YTou Mexay BekTopamu. Koopaunats! BekTopa. CkanspHoe
npousBegeHue BeKTOpoB. KosmmHeapHble BEKTOphL. Pas3noxeHue BEKTOpa MO JIBYM HEKOJUIMHEAPHBIM
BekTopaM. KommianapHslie BeKTOpbl. PaszioskeHue 1o TpeM HEKOMIUIaHAPHBIM BEKTOPaM.

11 KIIACC
AJITEBPA

Crenenn u kopHu. CTeneHHble PYHKIIUH

[Tonarre KOpHS N-if CTENEHU U3 JIEUCTBUTEIBHOTO uuciaa. OyHKIMU v = 3x, ux cBoiicTBa U
rpaduku. CpoiicTBa KopHS N-i creneHu. lIpeoOpa3zoBaHue BBIpRXKEHUH, COJEPKAIIMX PaJUKAIIBL
O060061eHne MOHATHS 0 OKa3arese creneHu. CTeneHHble PYHKINUU, X CBOWCTBA U rpauKH.

IToka3areabHas u Jorapupmuyeckas GQyHKUUA

[TokazatenbHas (yHKIUs, ee cBoiicTBa U rpaduk. [lokasarenpHble ypaBHeHus. [lokasarenbHbie
HEPaBEHCTBA.

[Tonsitue norapudpma. Oynkuus y = log.X, ee cBoiictBa u rpaduk. CBoiicTBa J0Orapudmos.
Jlorapudmuyeckue ypaBHeHus. Jlorapudmuyeckue HepaBeHCTBA. llepexox K HOBOMY OCHOBaHHIO
norapudma. Tuddepenunponanne nokazaTenbHON H JIOTapUPMUUECKON QYHKINH.

ITepBooOpa3Hasi U HHTErpaJI

[TepBooOpa3nas. [IpaBuna otbickaHus mepBooOpa3HbIX. Taliuila OCHOBHBIX HEOIPEIEIeHHBIX
UHTETpaJIoB.

3amaun, NPUBOJAIIME K TIOHATUIO OmpeAeNieHHoro uHTerpana. [loHsTue ompeaeneHHOro
unterpana. ®opmyna Hetotona — JleiiOanna. Beraucnenue ruiomaneid mwiockux (GUryp ¢ moMOUIBIO
OTIPE/ICTICHHOTO MHTETpaa.

JJIeMeHThl MATEeMaTH4YeCKOl CTATUCTUKH, KOMOMHATOPHKH M TeOPUH BepPOsITHOCTeH

Cratuctuueckass oOpaboTka paHHbIX. llpocreifmime BeposTHOCTHble 3amaun. CoueTaHus H
pasmemienus. @opmyna 6mHoma Herotona. CriydaifHble COOBITHS U UX BEPOSTHOCTH.

YpaBHeHnus n HepasieBcTBa. CHcTeMbl YPABHEHUI 51 HEPABCHCTB

PaBHOCMIIBHOCTD ypaBHeHuH. OOmmMe METOAbl pEIIeHUS YypaBHEHUIl: 3aMeHa YypaBHEHMS
h(f(x))=h(g(x)) ypaBuenuem f(x)=g(X), pasnoxkeHne Ha MHOXHTEIH, BBEJCHHE HOBOW MEPEMEHHOM,
(GyHKIMOHATBHO-TpaQUUECKU METOA.

Pemenne HepaBeHCTB ¢ OJHOM IEpEeMEHHOH. PaBHOCWIIBHOCTb HEpPaBEHCTB, CHUCTEMBI U
COBOKYITHOCTH HEPaBEHCTB, UPPAIIOHAIbHBIE HEPABEHCTBA, HEPABEHCTBA C MOJYJISIMU.

Cucremsl ypaBHEHM. YpaBHEHUS U HEPABEHCTBA C ITapaMETPaMH.

O0o01maroiee NoBTOpeHUe

IF'EOMETPUA
MHororpaHHuKH
Bepmmnbl, peOpa, rpanu MHororpaHHuka. Pa3BepTka. MHororpaHHbele yribl. Beimykisie
MHororpaHHuku. [Ipu3ma, ee ocHOBaHMs, OOKOBBIE pedpa, BHICOTa, OOKOBas MOBEpXHOCTh. [Ipsimast u Ha-
kJoHHas npusMa. [IpaBunbHas npusma. [lapamnenenunen. Ky6. Ilupamuna, ee ocHoBaHue, OOKOBBIE
pebpa, BbicoTa, OOKOBas MOBEPXHOCTh. TpeyrosbHas nupamuja. IlpaBunbHas nupamuaa. YceueHHas
nupamuga. IloHaTtue o cuMMeTpuu B NpPOCTpaHCTBE (LIEHTpajbHas, oceBas, 3epkajibHas). CeueHHs
MHOrorpanHukoB. Iloctpoenue ceuenunii. IIpencraBnenne o MpaBWIBHBIX MHOTOIpaHHMKax (TeTpa’np,
Ky0, OKTa3Ip, TOICKAdIP U UKOCASP).



TeJsia 1 mOBepXHOCTH BpallleHUs
[MuwmHaagp w koHyc. YceueHHbIH KkoHyc. OcCHOBaHWE, BBICOTA, OOKOBas TOBEPXHOCTD,
oOpasyromasi, pazeprka. OceBble ceueHHs] U CeueHMs], mapaienbHble ocHoBaHuo. Lllap u cdepa, ux
ceueHus. KacarenbHas tmuiockocTh k cdepe. Cdepa, BnucaHHass B MHOTOTPaHHUK, cdepa, OMHCaHHAs
OKOJIO MHOTOTPaHHUKA.
O0beMbl TeJ1 ¥ MJIOIIAH UX MOBEPXHOCTEH
[Tonsitue 06 oObeme Tema. OTHomeHHE O00BEMOB MOAOOHBIX Tel. Dopmynsl oObeMa KyoOa,
napajienenurieaa, Npu3Mel, mHapa. Popmynnsl o6bemMa nupamMuasl 1 KoHyca. DopMysibl IIIOMIAIH
MOBEPXHOCTH LMJIMHJIPA U KOHyca. DopMyiibl 00beMa mmapa u miomaan chepsl.

TEMATHYECKOE INIAHUPOBAHUE

10 xkaacc (170 1)
Ne HasBanmue pa3nesa (0,10ka) KounyecTBo yacoB
BCEro K/p
1 | [loBTOpenue Kypca nIaHUMETpuUu 3a 9 kiacc 2
2 | AKCHOMBI CTEPEOMETPUH B UX CIECICTBHS 3
3 | [NapayenpbHOCTh MPSIMBIX U TIOCKOCTEH. 15 2+1 (BxoaHast)
4 | YucnoBsie GyHKINH. 6
5 | Tpuronomerpuueckue GpyHKINU. 28 3
6 | Tpuronomerpudeckue ypaBHEHHUSI. 15 1+1 (TIA1)
7 | IlpeoOpa3oBaHre TPUTOHOMETPUYECKIX BBIPAKEHHUH 18 1
8 | [lepneHIUKyYISIPHOCTH MPSMBIX U MIIOCKOCTEN 18 1
9 | [IpousBoHas 37 3
10 | MHororpaHHUKH 16 1+1 (ITA2)
11 | BekTopbl B IPOCTPAaHCTBE 7
12 | TloBTOpeHUE 5
Hroro 170 12+3(I1P)
TEMATHUYECKOE INIAHUPOBAHHUE
11 xkaace (170 1)
Ne HaszBanmue pa3nesa (6,10ka) KoanyecTBO 4acoB
BCEro K/p
1 IToBTOpenue Kypca crepeomerpun 3a 10 kiacc. 3
2 Meto KOOpAMHAT B IPOCTPAHCTBE. 16 2+1 (BxomHas)
3 Crenenu u kopHu. CTeneHHble QYHKIINH. 18 1
4 ITokazarenbHast U Jorapudmuyeckas QyHKIUH. 32 3+1 (TTA1)
5 ITepBooOpazHas 1 HHTErpa. 8 1
6 [wmaap. Konyc. lap. 16 1
7 OOBbeMEI Tel. 18 1
8 DJIeMEHTHI MaTeMaTHUECKON CTaTHCTHKH, 15 1
KOMOWHATOPUKH U TEOPUHU BEPOSITHOCTH.
9 VpaBHeHHs U HepaBeHCTBA. CUCTEMBl YpaBHEHHU WU 22 1
HEpPaBEHCTB.
10 | IloBTOpEHue. 22 +1 (ITA2)
Hroro 170 11+3 (ITP)




