MyHununaabHoe o0meo0pa3oBaTesibHOe 0I0KeTHOE YUpe:KIeHue
I'mmua3us Ne3 MmyHnnunaabHoro paiiona MeJjiey30BCKHH paiioH
Pecny0simmkun bamkoprocran

Paboyasi nporpamMmmMa y4yeOHOro npeamera
«MATEMATHUKA.:

AJITEBPA U HAYAJIA MATEMATHYECKOI'O
AHAJIN3A, TEOMETPUS»
(ye/1yonénnulit ypoeens)

Cpennee oO1iee 00pa3zoBaHue

10-11 xmaccel
Cpok peanuzanuu -2 roga

2020



IHosicHuTEeNLHAA 3aIIUCKA

Pabouas mnporpamma yweOHoro mpeamera «MarTemaTuka: ajrefpa W Hayaja
MaTeMaTHYeCKOro aHaAIu3a, reoMeTpusi» (yeryonenuslil yposensv) misa 10-11 kiraccoB cocraBiieHa
B COOTBETCTBUU C HOPMATUBHBIMU JIOKYMEHTAMH U METOINYECKUMU MaTepUaJIaMu:

e @enepalibHbIl TOCYIApPCTBEHHBIN 00pa30oBaTeNbHBIM CTaHIAPT CpPeAHEro OOIIEero
0o0pa3zoBaHus, YTBEPXKIACHHBIN NMpruka3zoM MuHucTepcTBa 00pazoBanus U Hayku P® ot 17.05.2012
r. Ne 413 «O06 yrBepxaeHun ¢enepaabHOro roCyIapCTBEHHOTO 00pa3oBaTEIbHOIO CTaHIApTa
CpemHero oomiero oopa3oBaHus»;

o [IpumepHas ocHOBHasi oOpa3oBaTelbHAs IporpamMma CpPeJHEro OOIIero OOpa3oBaHUS,
ono0peHa pemeHueM  QeaepalbHOrO  Y4eOHO-METOAMYECKOTO OOBEIMHEHHS TI0  OO0IIeMy
o0pa3zoBanuto (mpotokos ot 28 utons 2016 r. Ne 2/16-3);

e OcHoBHas oOpa3oBarelbHas TporpamMma cpemHero oOmiero o6OpazoBanus MOBY
I'mmua3zus Ne3 myHununansHoro paitona Meney3zoBckuit paiion Peciyonuku bamkoprocras;

e  ABTOpCKas nmporpamma 1o aiaredpe u Hadanam aHanuza A. I'. Mopakosuya;
e Asropckas nporpamma 1o reomerpuu JI.C. AtaHacsiHa

s peanuzanuu pabodeid porpaMMbl HCTIONB3YIOTCS Y4€OHUKHU:

e A.T. Mopakosuy, I1. B. CeménoB Anrebpa u Hayana MaremaTrdeckoro aHanmsa 10 kiacc.
(6a30BbIif 1 yrmyOaEHHBINA ypOBHH). Y4eOHUK A7sl 00111e00pa3oBaTelbHbIX opranu3anuii . Yacts 1.-
M.: Muemo3suna, 2020.

e A.T. Mopaxosuu. [1. B. CeménoB Anre0Opa u Hauana mareMmaTuieckoro ananusa 10 kiacc.
(6a30BbIit 1 yrmyOaEHHBINA YPOBHH). YUeOHUK 715 00111e00pa3oBaTeIbHbIX Opranuzanuii. Yacts 2. -
M.: Muemo3una, 2020.

e A.T. Mopakosuy, I1. B. CeménoB AureOpa u Hadaja MatemaTrudyeckoro aHanusa 11 kmacc.
(6a30BbIif 1 yrmyOaEHHBINA ypOBHH). YUeOHUK s 0011e00pa3oBaTeNbHbIX opranu3anuii . Yacts 1.-
M.: Muemo3una, 2020.

e A.T. Mopakosuu. I1. B. CeménoB AunreOpa u Hadaja Matemarnyeckoro aHanusa 11 kiacc.
(6a30BbIif 1 yrmyOaEHHBINA YpOBHH). YUeOHUK 1S 0011e00pa3oBaTeNbHbIX opranu3anuii. YacTs 2. -
M.: Muemo3una, 2020.

e JL.C. Aranacsn, B.®. byryzos, C.b. Kagomues u ap. I'eomerpusi, 10—11: Vueb. mns
o0mieoOpa3oBarenbHbIX yupexaeHuii— M.: [IpocBenieHue.

Jannas mporpamMma paccuntana Ha 408 yueOHBIX YacoB

KoanyectBo 4acoB B Bcero wacoB 3a yueOHBII
Knacc
HEICITIO rog
10 6 204

11 6 204




Ilnanupyemble pe3yibTaThbl OCBOCHUS

yueOHOro npeamera «MartemaTuka
JIMUHOCTHDBIE pe3VJAbTAaThI

B cdepe oTHOMIEHH 00yuaromuxcs K cede, K CBOeMY 3I0POBbIO, K IIO3HAHHIO CEOS:

—  OpueHTanus O0ydyarluXcs Ha JOCTHXKEHUE JIMYHOTO CYACThS, PEAIU3AIMI0 MO3UTUBHBIX
JKU3HEHHBIX TIEPCIEKTUB, HWHHUIIMATUBHOCTh, KPEAaTUBHOCTb, T'OTOBHOCTh U CIIOCOOHOCTH K
JTUYHOCTHOMY CaMOOTIPEACIICHUIO, CIOCOOHOCTh CTABHUTH LM U CTPOUTH JKU3HCHHBIE TIAHBI,

— TOTOBHOCTh MU CIIOCOOHOCTH OOecrneuuTh cebe M CBOMM OJM3KUM JOCTOWHYIO HU3Hb B
MPOLECCE CAMOCTOSITENBHOM, TBOPYECKOM U OTBETCTBEHHOM JEATEIbHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTh OOyYarolmMXcs K OTCTaWBaHUIO JIMYHOTO JIOCTOMHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTh U CIOCOOHOCTH BBIPAOATHIBATH COOCTBEHHYIO TO3HIIHIO TIO
OTHOIICHUIO K OOIIECTBEHHO-TIOJIUTUYECKUM COOBITUSM IPOLUIOTO U HACTOSIIET0 Ha OCHOBE
OCO3HAHUSA U OCMBICIICHUS UCTOPUH, TYXOBHBIX IIEHHOCTEH M IOCTHKEHUHN HAIIeH CTPaHBI;

— TOTOBHOCTb M CHOCOOHOCTh OOYYaIOIIMXCS K CamMOpa3BUTHIO U CaMOBOCIUTAHUIO B
COOTBETCTBUU C OOIICUYECIIOBEYCCKUMH IICHHOCTSIMU U WJeajJaMH T'PAKIAHCKOTO OOIIecTBa,
NOTPEOHOCTh B (DM3MUYECKOM CAMOCOBEPIICHCTBOBAHUM, 3aHSTHUSIX CHOPTHBHO-03JOPOBHTEIHHOM
JIeSATeTLHOCTBIO;

— TPHUHATHE W peaju3anusi LEeHHOCTeW 3J0poBOro u 6e3omacHoro o0Opasa KM3HHU, OepexHOe,
OTBETCTBEHHOE M KOMITETEHTHOE OTHOIIIEHUE K COOCTBEHHOMY (DPU3HUYECKOMY H TICHXOJIOTHYECKOMY
3J10POBBIO;

—  HENPUSTHE BPEIHBIX MPUBBIYEK: KyPEHUS, YIOTPEOICHUS aIKOT OIS, HAPKOTHKOB.

B cdepe otHomenuit o6yyatonuxcs k Poccun kak k Pogune (OteuecTBy):

—  poccuiCKas WJIEHTUYHOCTb, CIOCOOHOCTh K OCO3HAaHUIO POCCHUUCKOM HUIACHTUYHOCTH B
MOJIUKYJIBTYPHOM COI[MYME€, YYBCTBO MPUYACTHOCTH K HCTOPHKO-KYJIBTYPHOH OOIIHOCTH
poccuiickoro Hapoga u cynbbe Poccum, matpuoTusMm, TOTOBHOCTH K Cly>keHHIO OTeuecTBy, €ro
3allNTE;

—  YB@XEHHE K CBOEMY HapOJy, YYBCTBO OTBETCTBEHHOCTH repes, PoauHoil, ropgoctu 3a cBOit
Kpaii, cBoro PonuHy, mpolioe U HacToslee MHOTOHAIMOHAIBHOTO Hapoja Poccum, yBakeHHe K
rocy/1apCTBEHHBIM CUMBOJIaM (Tep0, ¢uiar, THMH);

—  (opMHpoBaHHE yBaKEHHUS K PYCCKOMY S3BIKY Kak TOCyIapCTBEHHOMY si3bIKY Poccuiickoit
®enepany, SBISIOLIEMYCS OCHOBOM POCCHUHCKONM MISGHTUYHOCTH M TIJIaBHBIM  (PaKTOpOM
HallMOHAIBHOTO CaMOOIIPEAEIICHHUS;

— BOCHHTAaHUE YyBAXEHUS K KYJIbType, S3bIKaMm, TpPagulUsIM UM OObIYasiM HapOJIOB,
npoxkuBaroux B Poccuiickoit @enepanuu.

B coepe otHomeHnit 00yyaromuxcs K 3aKOHY, TOCY1apCTBY M K IPaXkJJaHCKOMY OOIIECTBY:

— rpaXXIaHCTBCHHOCTh, TIpPaXAaHCKad IMO3HUIUA AKTUBHOI'O W OTBCTCTBCHHOI'O YJICHA
pOCCHIICKOrO  OOIECTBa, OCO3HAIOIIETO CBOM KOHCTUTYIMOHHBIE TpaBa M 00sS3aHHOCTH,
YBKAIOIIETO 3aKOH M MPABOMOPSIOK, OCO3HAHHO MPUHUMAIOIIETO TPAIUIIMOHHBIE HAIIMOHATBHEIC
U 00IleueIoBeYeCKre T'YMaHUCTUUYECKUE M JIEMOKPAaTHUECKUE 1IEHHOCTH, FOTOBOTO K y4YacTHIO B
OOIIECTBEHHO JKU3HH;

—  TpU3HAHHE HEOTUY>KIAeMOCTH OCHOBHBIX IpaB U CBOOOJ YeJIOBEKa, KOTOPbIe MPUHAAIEKAT
KOKIOMY OT pPOKICHHs, TOTOBHOCTh K OCYIIECTBJICHHIO COOCTBEHHBIX IpaB M cB0OOOJ 0e3
HapyILeHUs MpaB U CBOOOJA IPYTuX JIMI, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIE MPaBa U CBOOOIbI
YCJIOBCKA U IpaXJaHWHaA COTJIaCHO O6HIGHpPI3HaHHBIM INpUHIOUIIaM W HOpMaM MECKIAYHApPOAHOTO
npaBa U B cooTBeTcTBUM ¢ KoHctutynuenr Poccuiickoit @enepannu, npaBoBas M MOJUTHYECKAS
IPaMOTHOCTB;

—  MHPOBO33pEHHE, COOTBETCTBYIOUIEE COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKu U
OOIECTBEHHON MPAaKTHUKH, OCHOBAaHHOE Ha JHalore KyJIbTyp, a TaKkKe pasIMdHbIX (opM
0O0IIECTBEHHOTO CO3HAHUSI, 0CO3HAHHE CBOETO MECTA B MOJIHUKYJIBTYPHOM MUDE;



—  UHTEpUOpHU3aLHUs LIEHHOCTEH IEMOKPATHM M COLMAIBHOM COJIMIAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETYJIMPOBAHHUIO OTHOIIEHUH B TPYIITIE WM COIIMAILHON OpraHU3aIlNH;

— TOTOBHOCTh OOyYarOmUXCS K KOHCTPYKTUBHOMY YYacTHUIO B TPHHATUU pPEUICHHUH,
3aTparvBalOIIUX HMX IpaBa M HMHTEPEChl, B TOM YHCIE B Pa3IMYHBIX (opmax oOOIIEeCTBEHHOM
caMOOpraHu3alliy, CAaMOYIIPABIICHHUS, OOIIECTBEHHO 3HAYUMOM JIeATEIbHOCTH;

—  TNPUBEPKEHHOCTh HJCSIM HWHTEpPHAIIMOHAIU3MA, JPYKObI, PpPaBEHCTBA, B3aMMOIIOMOIIN
HapOI[OB; BOCIIMTAHUC yBa)KI/ITeJIbHOI‘O OTHOLICHUS K HaLII/IOHaJIBHOMy o0CT

—  OHWHCTBY JIFOJICH, X YyBCTBaM, PEIIMTHO3HBIM YOCIKICHUSM,

— TOTOBHOCTHb 06yqa10mnxc;1 HpOTI/IBOCTOHTb NACOJIOTUN BKCTpeMI/I?:Ma, HanmyoHaJIu3Ma,
KCceHO(pOOUHU; KOPPYIIHUH;, JTUCKPUMHHAIIMKM 1O COIHAIBHBIM, PEIIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM HpI/I3HaKaM nu I[pyrI/IM HCECTraTUBHBIM COILIMAJIbHBIM SABJICHUSAM.

B cdepe oTHOMmIEHHH 00yUarOmuXcs ¢ OKPYKAIOIIMMH JIFOAbMHU:

—  HPABCTBEHHOE CO3HAHUE U MOBEJCHHE Ha OCHOBE YCBOCHHS OOIICUEIOBEUECKUX IIEHHOCTEH,
TOJIEPAHTHOTO CO3HAHUS U MOBEJCHUS B OJUKYJIBTYPHOM MUPE, TOTOBHOCTH U CLIOCOOHOCTH BECTH
auaior ¢ IlpyrI/IMI/I JIOAbMHU, AOCTHUI'aThb B HEM B3aWMMOIIOHHMMAaHHA, HaXOJIUThb O6HII/IC e u
COTPYIHUYATD JUIS UX JTOCTHXKEHUS;

—  MPUHATHE TYMaHUCTUYECKHUX IIEHHOCTEH, OCOZHAHHOE, YBAKUTEIHLHOE U JOOpOXKeIaTeIbHOE
OTHONICHHE K IPYTOMY YE€JIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHUIO;

—  CIIOCOOHOCTH K COIEPEXHBAHHUIO M (DOPMUPOBAHHE TO3UTUBHOTO OTHOILICHUS K JIIOISIM, B
TOM 4YHUCJIE€ K JIMIIAM C OrPaHUYCHHBIMH BO3MOXKHOCTSMH 3JI0POBbS M HMHBAIHJIAM; OCPEKHOE,
OTBETCTBCHHOC MW KOMIICTCHTHOC OTHOIIICHHUEC K (1)I/ISI/I‘ICCKOMY u HCI/IXOJIOFI/I‘-IGCKOMY 3I[0p0BI)IO
JIPYTHX JIIO/IeH, yMEHHE OKa3bIBaTh MEPBYIO MTOMOIIIb;

— (¢opMHpOBaHHE BBIPAKEHHONW B TIOBEACHWW HPABCTBCHHON IO3WIMH, B TOM YHCIE
CIIOCOOHOCTH K CO3HATEIbHOMY BBIOOPY /100pa, HPAaBCTBEHHOT'O CO3HAHUS U MOBEACHUS Ha OCHOBE
YCBOEHUSI  OOIIEYEIOBEYECKUX  IIEHHOCTEH W  HPABCTBEHHBIX YYBCTB  (YECTH, JOJITa,
CIIPaBEIJTMBOCTH, MIJIOCEPIUS U IPYKETIOOU);

— paSBI/ITI/Ie KOMHGTCHHI/Iﬁ COTPYI[HI/ILIGCTBa Cco CBepCTHI/IKaMI/I, JCTBbMHU MJIQAUICTO B03paCTa,
B3pPOCIIBIMH B 00pa30BaTEIbHOM, OOIIIECTBEHHO TMOJIE3HOH, yueOHO-UCCIeA0BaTEIbCKOM, MPOEKTHOM
58 I[pyrnx BHUIaxX OCATCIIBHOCTH.

B cdepe oTHOmIEHNH 00y4aromuxcs K OKpyKarolieMy MUPY, )KUBOI MPUPOJIE, XyI0KECTBEHHOM
KYJIBTYpE:

—  MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUsSI HAYKH, 3HAYUMOCTH
HayKH, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPYECTBY, BJIa/IEHUE TOCTOBEPHON MHOpMAIMel o
MEPEAOBBIX TOCTHKEHHUSIX U OTKPBITUSAX MUPOBOM M OTE€UECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCThH B
HAy4YHBIX 3HAHUSX 00 YCTpOWCTBE MHpa U 00IIEeCTBA;

— TOTOBHOCTh U CHOCOOHOCTh K O0Opa3oBaHHIO, B TOM 4YHCIE CaMO00pa3oBaHUIO, Ha
MPOTSDKEHUH BCEH KU3HU;, CO3HATEIIPHOE OTHOIIICHNUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK yCIOBHUIO
yCTeNHOW MpodeccCuOHANTBHON U 00IIECTBEHHOM e TENbHOCTH;

—  JKOJIOTHYECKas KyJbTypa, OepexHOEe OTHOIIEHUS K POAHOU 3eMJiie, MPUPOIHBIM O0TaTcTBam
Poccun u mupa; moHMMaHUE BIHSHHUS COLUAIbHO-3KOHOMHUYECKHUX IPOIIECCOB HA COCTOSIHUE
IIPUPOJHON M COLUATIBHOM CPEeJbl, OTBETCTBEHHOCTh 33 COCTOSIHME MPUPOJIHBIX PECYPCOB; YMEHHS U
HaBBIKM Pa3yMHOr0 MPUPOJAOIONIB30BAHUS, HETEPIUMOE OTHOILIEHUE K JAECUCTBUSM, MPUHOCSIINM
BpEJl DKOJIOTHH; TPHOOPETEHHE OIBITA YKOJIOTO-HAMIPABIECHHOM JIESITEIIbHOCTH;

— DCTETHYECKOE OTHOIIEHUS K MHpPY, TOTOBHOCTH K OCTETHUYECKOMY OOYCTPOHCTBY
cOOCTBEHHOTIO OBITA.

B cdepe oTHOmIEHNH 00yUarOMUXCs K CEMbE U POAUTENSAM, B TOM YHCIIE MMOATOTOBKA K
CeMEMHOM KU3HU:

— OTBETCTBEHHOE OTHOIIEHHE K CO3/IaHUI0 CEMbUM Ha OCHOBE OCO3HAHHOTO TPUHSTHS
IIEHHOCTEH CEMEIHOM KHU3HU,

— TIOJIOKHUTETBHBIA  00pa3  CeMbH, pOJUTENHCTBA  (OTIOBCTBA W MAaTCPUHCTBA),
WHTEPUOPHU3AIUS TPAAUIIMOHHBIX CEMEHHBIX IIEHHOCTEH.

B cdepe otHomIeHUs 00yUatonmxcs K Tpyay, B chepe corrualibHO-DKOHOMUYECKIX OTHOIIICHHIA:



—  YBaXEHHUE KO BceM (opMaM COOCTBEHHOCTH, TOTOBHOCTh K 3aIUTE CBOCH COOCTBEHHOCTH,

—  OCO3HaHHBIA BBIOOp Oynymied mpodeccuu Kak MyTh U CIIOCO0 peaau3alui COOCTBEHHBIX
JKU3HEHHBIX TUTAHOB;

— TOTOBHOCTh OOyYarOmMXCsl K TPYAOBOW MNPO(ecCHOHAIBHOW JAEATEIPHOCTH Kak K
BO3MOXKHOCTH  y4YaCTHSi B  PCIICHUM  JIMYHBIX,  OOIIECTBEHHBIX,  TOCYIapPCTBCHHBIX,
oO1IeHAIIMOHATBHBIX POOJIEM;

—  TOTPEOHOCTh TPYAMTHCS, YBOKEHHE K TPYAy W JIIOASIM TPYyHa, TPYAOBBIM JTOCTHKCHHSIM,
JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIEHHE K pa3HbIM BHJAM TPYAOBOM
NeSITeTbHOCTH;

— TOTOBHOCTh K CaMOOOCITY)KUBAaHHWIO, BKJIIOYash OOYYCHHWE | BBINIOJHEHUE JIOMAITHHX
00s13aHHOCTEN.

B cdepe pusndeckoro, NcHxon0rHu4ecKoro, COMUAILHOTO U aKaJIEMUYECKOTO 0JIarOnoTydHst
00yyJarouuxcs:

—  (u3uvecKoe, IMOIMOHATBHO-TICUXO0JIOTUIECKOE, COUAIBHOE 0JIAronoay4Yre 00ydarommxcsl
B JKM3HH 00pa30BaTEebHON OpPTaHU3aINH, OLIYIICHUE JEThbMH 0€30MacHOCTH U TICHXOJOTHYECKOTO
koMdopTa, HHHOPMAITMOHHON O€301TaCHOCTH.

MeTanpeaMeTHbIE Pe3VJIbTAThI

MetanpeameTHbIE pe3ybTaThl OCBOCHHSI OCHOBHON 00pa30BaTeNbHOM MPOrPaMMBbI MPEACTABICHBI
TpeMsl rpylaMu YHUBEpCAIbHBIX yueOHbIX nercTBuil (Y'Y ).

1.PeryasiTuBHbIe YHUBepPCAJbHbIE yueOHbIe /IeiicTBUS

BbinyckHUK HayuuMTCs:

— CaMOCTOATENIbHO OINPENENATh 11U, 3aJaBaTh apaMeTpbl U KPUTEPUHU, IO KOTOPHIM MOKHO
OTIPEAENUTh, UTO LI€Ib TIOCTUTHYTA;

— OLICHMBATHh BO3MOJKHBIE MOCJEICTBUS JTOCTHIKEHUS IOCTABICHHON LENM B JEATEIBHOCTH,
COOCTBEHHOM KM3HU U JKHU3HM OKPYKAIOIIMX JIFOJEH, OCHOBBIBAsICh HAa COOOPaKEHUSAX ITUKU U
MOpaJH;

- CTaBUTh W (OPMYIMPOBATh COOCTBEHHBIE 3aJaul B OOpa30BATEIBHOU JICATEIHHOCTH W
JKU3HEHHBIX CUTYALUX;

— OLICHMBATh pECypchbl, B TOM 4YHCIE BpeMs U Jpyrue HeMmaTepualbHble pPEeCypChl,
HE00XO0IMMBIE /IS TOCTH)KEHUS TIOCTaBICHHOH 11ETIH;

— BbIOMpATh NyTh JOCTHMXKEHHUS I€JIM, IUIAaHUpPOBAaTh pEIIEHHE IIOCTAaBJIECHHBIX 3ajad,
ONTUMU3HPYS MaTEpUAIIbHbIE U HEMATEPUAIbHBIE 3aTPAThI;

— OpPraHMU30BbIBaTh A(PQPEKTUBHBIM MOHUCK PECYpPCOB, HEOOXOAMMBIX UL JOCTHIKEHUS
MIOCTaBJIEHHOW LIENIH;

— COTIOCTABJIATD MOJIYYE€HHBIN pe3yNbTaT ACSITEIbHOCTU C IOCTAaBICHHOMN 3apaHee Leblo.

2. Ilo3naBaTe/bHbIC YHHBEPCAJIbHbIC YUeOHbIE el CTBUS

BbinycKHUK Hay4uTCH:

— UCKaTh U HAXOJUThb OOOOIEHHBIE CIIOCOOBI pelIeHHs 3a7ady, B TOM YHCIE, OCYIIECTBISATh
pa3BepHYTHI HMH(POPMAIIMOHHBIA TIONCK ¥ CTaBUTh HAa €ro OCHOBE HOBBIE (y4eOHBIE U
MIO3HABATENIbHBIE) 3a/1a4H;

— KPUTHYECKH OLEHUBaTh M HHTEPNPETHPOBaTh HHPOPMAIMIO C Ppa3HbIX MO3UIHH,
pacro3HaBaTh U (PUKCHUPOBATH IPOTUBOPEUHsI B MH(POPMALIMOHHBIX UCTOUHUKAX;

— UCIIOJIb30BaTh pa3jMYHbIE MOJEIbHO-CXeMAaTHUYeCKUe CpeICTBAa JJid IpeICTaBICHUS
CYIIECTBEHHBIX CBS3€W M OTHOLICHUH, a TaK)Ke MPOTHUBOPEUHIi, BBISBIECHHBIX B WH(POPMAIIMOHHBIX
HCTOYHUKAX;

— HaXOJUTb U NPUBOAUTH KPUTHUECKHE ApryMEHThl B OTHOIIEHUU AECHCTBUN WU CYKICHHM
Jpyroro; CIOKOWHO M PAa3yMHO OTHOCHUTBCS K KPUTUYECKMM 3aMEYaHHUSIM B OTHOLICHUU
COOCTBEHHOTO CYXKICHHUS, pACCMATPHUBATh UX KaK PECypC COOCTBEHHOT'O PAa3BUTHS;

— BBIXOAUTHh 32 paMKHU Yy4eOHOro IMpeaMeTa M OCYLIECTBIATH LeJeHANpaBICHHBIA MOUCK
BO3MOXHOCTEH Il IIMPOKOTO MEPEHOCa CPEACTB U CIIOCOOO0B ACHCTBUS;



— BBICTPanBaTh WHIUBUIYAIBHYIO 00pa30BaTEIILHYIO TPACKTOPHIO, YIUTHIBASI OTPAHHYCHUS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPaHUYCHUS,

— MEHSTh U YACP>KUBATh Pa3HbIC MO3UIIMU B TO3HABATEILHOMN JEATEIHHOCTHU.

3. KomMMyHnKaTUBHBbIE YHUBEpPCAJIbHbIE y4eOHble JeilcTBUS

BohinycKkHUK HAy4YuTCH:

— OCYILIECTBIIATH JI€JIOBYI0O KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMU, TaK M CO B3POCIBIMU (KaK
BHYTpH 00pa30oBaTelIbHON OpraHM3aluH, TaKk M 3a €€ MpeAeliaMu), MoAOupaTh MApTHEPOB IS
JIEIOBOM1 KOMMYHHMKAIIUU HMCXOJAS U3 COOOpa)KEHWIl pe3yJbTaTUBHOCTH B3aHMOJCHCTBHS, a He
JIMIHBIX CUMIIaTHUH;

— [P OCYIIECTBICHUU IPYNIOBON pabOTHI OBITh KaK PYKOBOAUTEIIEM, TaK U YWIEHOM KOMAaH/IbI
B Pa3HbIX pOJIsiX (F€HEpATOp UAEH, KPUTUK, UCTIOIHUTENb, BHICTYIAIOIINMA, SKCIEPT U T.1.);

— KOOPJIUHUPOBAaTh M BBINOJHATH pPabOTy B YCIOBUSX pPEAIbHOIO, BHUPTYAJIBHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

— pa3BepHyTO, JOTMUYHO M TOYHO WU3JaraTh CBOIO TOYKY 3pEHHS C HCIOJIb30BAaHUEM
aJICKBaTHBIX (YCTHBIX M MUCbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

— pacrno3HaBaTh KOH(QIMKTOTCHHbBIE CUTYAIlMU U MPEIOTBpaaTh KOHGIUKTHI O UX aKTUBHOM
¢da3pl, BBICTpamMBaTh JIETOBYI0 W O0pa30BaTEIbHYI0 KOMMYHHUKAIMIO, H30eras JIUYHOCTHBIX
OILICHOYHBIX CYKJICHUM.

IIpenmeTHbIE pe3yJabTaThbl

B pe3yJbTaTe U3y4YCHUs yqeﬁﬂoro npeamMera «MareMaTHKa» Ha yl".]'lyﬁ.]'leHHOM YpoOBHE
BBIMTYCKHUK HAYYUTCH:

Yruy0JieHHbI yPOBEeHb
«CucTeMHO-TeopeTHYECKHE Pe3yJIbTaThD»
Paznen 1. BbIYCKHUK HAYYUTCSA 2. BbIYCKHUK MOJYYHT
BO3MOSKHOCTH HAYYUTHCHA
Ieaun ocBoenusn | {1 yCremHOTO MPOIOIKEHUS
npeaMera o0Opa3oBaHus s obecnevenus
BO3MONCHOCMU YCNEUIHO20
0 CTICITUATBHOCTSIM, CBSI3aHHBIM C POOOIIICEHS OBPA30BAHYSA NO
MIPHUKJIATHBIM UCITOJIb30BAaHUEM CReYUATLHOCTAM, COA3ANHBIM
MaTeMaTHKH C ocyujecmeneHuem HayyHou u
uccned08amenbCKoll
desimenbHOCMU 8 0OIaCmU
MaAMemMamury U CMEHCHLLX
HayK
TpeOoBaHus K pe3yjabTaTam
Onemenmul — CBoOoaHO OmIEepUpOBATH —  onepuposamv NOHAMUEM
meopuu MOHATHUSMH: KOHEYHOE onpeoeneHus, OCHOSHbIMU
MHOIICECmE U MHOXECTBO, 2JIEMEHT MHOKECTBA, suoamu onpeoenenui,
Mamemamuiecko MMOJIMHOYKECTBO, TIepECeUeHue, OCHOBHBLIMU BUOAMU
Il 102UKU o0benuHeHre U Pa3HOCTh meopem,
MHOYKECTB, YHACJIOBBIE MHOXKECTBA | —  MOHUMANMb CYNb
Ha KOOPJAMHATHOU MPSIMOH, KOCBEHHO020
OTPE30K, UHTEPBAJ, dokazamenvbcmea,
HNOJTYUHTEPBAIL, IIPOMEXYTOK C — onepupoeams NOHAMUSMU
BBIKOJIOTOW TOYKOH, rpaduaeckoe




MIPEACTABICHUE MHOKECTB HA
KOOPJAMHATHOM MIOCKOCTH;
3a/1aBaTh MHOKECTBA
MIEPEUYHCIIEHUEM U
XapaKTEPUCTUUECKUM CBOWCTBOM,;
ONEPUPOBATH MTOHATUSMU:
YTBEPKJICHUE, OTPULIAHHE
YTBEPKJICHUS], HCTUHHBIC U
JIO’)KHBIE YTBEPKJICHHUS], IPUUNHA,
CJIEJICTBHE, YACTHBIN Cily4ail
o01Iero yTBepKIeHHMs,
KOHTPIPUMED;

MIPOBEPSTH IPUHAIIEHKHOCTD
3JIEMEHTa MHOXKECTBY;

HaxOJIUTh MEPECCUCHHUE U
00bEIMHEHNE MHOKECTB, B TOM
YUCJIe MPEJCTaBICHHBIX
rpau4ecKy Ha YHCIOBOM MPSIMOI
Y Ha KOOPJIMHATHOM IJIOCKOCTH;
MIPOBOJIUTH JIOKA3aTEIIbHBIC
paccyxaeHus UIsl 000CHOBaHUS
HWCTUHHOCTHU YTBEPKICHUMN.

B noeceownesnoui scusnu u npu

u3yyeHuu Opyeux npeomemos:

HCIIOb30BATh YUCIIOBBIE
MHOXECTBA Ha KOOPIAWHATHOU
MPsIMOM ¥ HA KOOPJAMHATHOMN
IIJIOCKOCTH JUJIs1 OIIUCaHUs
peanbHBIX MPOLIECCOB U SBJICHU;
IIPOBOJUTH TOKA3aTEIIbHBIE
pacCyXJI€HHs B CUTYaLMIX
IIOBCEIHEBHOM KU3HH, IIPU
peLIeHuN 3a1a4 U3 APYTUX
IIPEAMETOB

CUEMHO20 U HeCHemHO20
MHOdHCECBA,

NPUMEHANb Memoo
Mamemamuyeckou
UHOYKYUU 0151 NPOBEOeHUs.
paccyaicoeruti u
00KA3amenbcme u npu
peuteHuu 3a0ad.

B noeceomnesnoui scusnu u npu

usyuenuu opyaux
npeomemos:

UCNONIb308aAMD
meopemuko-
MHOHCECMEEHHDLUL A3bIK U
A3BIK JI02UKU OJ151 ONUCAHUSA
PeanvbHblX NPoYeccos u
AGNEHUN, NPU peuleHUU
3a0ay opyaux y4eOHvIx
npeomemos

Yucna u
GbIpadiceHun

CB00OIHO OonIEpUPOBAThH
MOHSATUSAMH: HATYPAIBHOE YUCIIO,
MHOXECTBO HaTypaJbHBIX YUCEIL,
IeJI0e YMCII0, MHOYKECTBO IIEITBIX
grcel, OOBIKHOBEHHAs PO0b,
JecATUYHAs ApOo0k, CMEITIAaHHOE
YUCJIO, PALIMOHAIBHOE YHCIIO,
MHOECTBO PallMOHAIBHBIX YUCET,
HppaLMOHATIEHOE YHCII0, KOPEHb
CTETIEHH N, ICCTBUTEIIHFHOE
YHUCJI0, MHOKECTBO
JIeWCTBUTEILHBIX YHCE,
r€OMETpUYECKast HHTEePIIpeTalus
HaTypaJbHBIX, IIEIBIX,
paIMoOHAaIbHBIX, NEHCTBUTEIBHBIX
YHUCEIT,

MMOHUMAThH U OOBSICHATH Pa3HUILY

€c80000HO onepuposamso
YUCTOBBIMU MHONCECMEAMU
npu peutenuu 3a0a4;
NOHUMAMb NPUYUHBL U
OCHOBHbBLE UOeU
pacuupenus Yucio8bix
MHOCECME,

61a0emb OCHOBHbIMU
NOHAMUSIMU Meopuu
oenumocmu npu peueHuu
CMAHOAPMHBLX 3A0aY
umemn 6a308ble
npeocmasieHus o
MHOIHCECEE KOMNICKCHBIX
yucen;

Cc80000HO 6bINOIHAMD
mocoecmeennble




MEXK1y TO3UIIUOHHOW U
HEIO3UIIMOHHON CHCTeMaMU
3aM1CcH YHCEe;

— IIEPEBOAMTH YUCIIA U3 OJHOU
CUCTEMBI 3aMUCH (CUCTEMBI
CUHCIICHHUS) B IPYTYIO;

— JIOKa3bIBaTh M UCIIOJIH30BaTh
MIPU3HAKHU JACIIUMOCTH CYMMBI U
MPOU3BEICHUS TIPU BBIIOJIHEHUHU
BBIYMCIICHUH U PELICHUH 33]1a4;

—  BBINOJIHATH OKPYTJICHUE
palMOHAIBHBIX U
HUPPALMOHATIBHBIX YHCE C
3aJIaHHON TOYHOCTBIO;

— CpaBHUBATH JIEHCTBUTEILHbIC
qKClia pa3HBIMU CIIOCOOAMH;

— YHNOpsA04YMBAaTh YKCIIA,
3alMCcaHHbIC B BUAC
OOBIKHOBEHHOM M JIECATHIHOM
IpoOu, YKciia, 3aIMCaHHbBIC C
HCIIOIL30BaHUEM
apruMETHYECKOT0 KBAJIPATHOTO
KOpHs1, KOpHEH CTereHu O0bIIe 2;

— Haxoauth HOJI u HOK pa3zubiMu
CII0CO0aMHU M MCIOJIb30BaTh UX
MIPU PEIICHUHU 33/1a4;

—  BBIIOJHSATH BEIYMCICHUS U
npeoOpa3oBaHMs BIPAKEHUH,
coJiepKaluX JeHCTBUTEIbHbIE
YHUCIa, B TOM YHCIIe KOPHU
HaTypaJIbHBIX CTETICHEH;

—  BBINIOJIHATH CTaH/IaPTHBIC
TOXXJIECTBEHHBIE MTPE0OpPa3OBAHUS
TPUTOHOMETPUYECKUX,
Jorapu(PMUYECKUX, CTETICHHBIX,
HUPPALMOHATIBHBIX BBIPAXKEHUMH.

B noeceonesnol scuznu u npu
usyuenuu opyaux npeomMemos:

—  BBITOJHATH ¥ OOBSCHSITH
CpaBHEHHE PE3yJIbTaTOB
BBIUUCIICHUH MTPH pelICHUH
MPaKTUYECKHX 3aj]a4, B TOM YHCIIe
NPUOIMKEHHBIX BBIYMCICHUH,
HCIIOJIb3YS pa3Hble CLIOCOOBI
CPaBHEHUMU;

—  3alUChIBaTh, CPABHUBATH,
OKPYIJIATh YUCIIOBbIE JAHHBIE
peabHBIX BEJTMYUH C
UCIOJIb30BAHUEM Pa3HBIX CUCTEM

npeoopazosanus
MPULOHOMEMPULECKUX,
Joeapughmuyeckux,
CMENEeHHbIX GbIPAICEHUT,
enaoemn hopmynoi
ournoma Horomona,
NPUMEHAMb NPU peuleHuu
3a0ay meopemy o
JIUHEUHOM npedcmasieHuu
HOJ[;

NPUMEHAMb NPU peueHuu
sa0au Kumaitickyio
meopemy 06 OCmamKax,
NPUMEHAMb NPU peueHuu
3aday Manywo meopemy
Depma,

yMemb 8bINOIHAMb 3ANUCH
Yuca 8 NOUYUOHHOU
cucmeme CUUCTIEHUSL,
NpUMEeHAMb NPU peueHuu
3a0ay meopemuxo-
yucnosvlie QYHKYUU: Yucio
u cymma oearumernet,
@yuryuio Diinepa;
NpUMEHAMb NPU peueHuu
3a0ay4 yentvle Opoou;
NpUMeHAMb NPU peueHuu
3a0ay MHO20UYIeHbL C
oelicmseumenbHbiMu U
yenvimu
Ko3ghuyuenmamus;
enadems NOHAMUAMU
NPUBOOUMDBILLL U
HenpuoouUMblll MHO2041eH
U NPUMEHAMb UX npu
peweHuu 3a0a4;
NpUMeHSAMb NPU peteHuu
3a0au OcHOBHYI0 meopemy
aneebpul;

NpUMeHAMb NPU peleHuu
3a0au npocmetiuiue
@YHKYUU KOMAIEKCHOU
nepemeHHoOU KaK
2eomempuyeckue
npeobpazoeansl




N3MEPEHHUS;
COCTaBJISITb U OUCHUBATH pa3HbIMHU
CIOCO0aMH YHCIIOBBIE BHIPAKECHUS
IIPY PEIICHUH TPAKTUIECKUX
3a/1a4 U 3a]1a4 U3 IpYruX y4eOHbIX
peAMETOB

Ypasuenus u
HepageHncmea

CB0060HO ONIEPUPOBATH
MOHATHSIMH: YPaBHECHHE,
HEPaBEHCTBO, PABHOCHJIbHbBIE
ypaBHEHUS U HEPABEHCTBA,
ypaBHEHUE, SBJISIONIeecs
CJIEICTBUEM JIPYrOro ypaBHEHMUSI,
ypaBHEHUS, PABHOCUJIbHBIC HA
MHOXECTBE, PABHOCHJIbHBIC
npeoOpa3oBaHus YpaBHEHUN;
peniaTs pa3Hbie BUILI ypaBHCHUN
Y HEPAaBEHCTB U UX CHUCTEM, B TOM
4yclie HEKOTOPbIE YpaBHEHUS 3-i
U 4-i cTeneHei, ApooHo-
paloHaIbHbIe U
HppaIliOHAIILHBIC,

OBJIaJIETh OCHOBHBIMHU THUIIAMH
MOKa3aTeIbHbIX,
Jorapu(pMUUECKHX,
HppallMOHATBHBIX, CTETIEHHBIX
YpPaBHEHUI U HEPABEHCTB U
CTaHJIapPTHBIMU METOJaMH HX
pelIeHN U IPUMEHSTh UX TIPH
pElIeHnH 3a/1ay;

MPUMEHSATH TeopeMy be3y k
PELIECHUIO YPABHEHUH;
MIPUMEHSTHh TeopeMy Bueta st
pENICHUs HEKOTOPBIX ypaBHEHUH
CTETIeHHU BHIIIIE BTOPOIi;
[IOHUMATh CMBICII TEOPEM O
PaBHOCHIILHBIX U
HEPaBHOCUIIHHBIX
npeoOpa3oBaHUSIX YpaBHEHUN U
YMETb UX JIOKa3bIBATh;

BJIQJIETh METOJIAMH PEIICHUS
YpPaBHEHUI, HEPABEHCTB U MX
CUCTEM, YMETh BBIOMPATh METO]]
pereHust 1 000CHOBBIBATH CBOM
BBIOOD;

HCIIOJIb30BaTh METO]I MHTEPBAJIOB
JUTSL PEIICHUS HEPABCHCTB, B TOM
quciie ApoOHO-pAITMOHATIFHBIX U
BKJTIOYAIOIIUX B ce0s
HppallMOHAIILHBIC BRIPAKEHUS;
pemarh alredpandecKue
ypaBHEHUS U HEPABEHCTBA U HX
CHCTEMBI C ITapaMeTpaMu

€c80000HO onpedensims mun
u 8b10Upame mMemoo
peulenus noKazamenbHuiX U
Jloeapupmuyeckux
VpasHeHull U HepageHcms,
UpPPaYUOHATILHBIX
VpasHeHull U HepageHcms,
MPULOHOMEMPUYECKUX
VpasHeHUll U HepageHcms,
ux cucmem,

68000010 peuiams
cucmembvl TUHEUHbIX
VPAaGHeHUl;

peuiams OCHOBHblE MUNbl
VpasHeHull U HepaBeHCms ¢
napamempamu,
NpUMEeHAMb NPU peueHuu
3a0ay HepaseHCcmea

Kowu — Bynaxoeckoeo,
bepuynnu;

umemn npeocmasneHue o
HepageHCmeax mexHcoy
CpeOHUMU CTNeneHHbIMU




anre0panveckuM U rpaduaecKkum
METOJIaMU;

— BIIQJIETh PAa3HBIMU METO/IaMHU
JI0Ka3aTeIbCTBA HEPABCHCTB;

— pemath ypaBHEHUS B LEIBIX
quclax;

— H300pakaTh MHOXKECTBA Ha
TUIOCKOCTH, 32/1aBacMbIC
ypaBHCHHSIMHU, HCPABCHCTBAMH U
UX CUCTEMaMH;

— CBOOOJIHO HCIIOTH30BATh
TOKJIECTBEHHBIC TIPEOOpa30OBaHUS
MIPH PEUICHUN YPaBHEHUH U
CUCTEM ypaBHEHUI

B nosceonesnoil sicuznu u npu
usydenuu opyaux npeomMemos:

— COCTaBJISITh U pelllaTh ypaBHEHUS,
HEpaBEHCTBA, UX CUCTEMBI IIPU
peleHnH 3a1a4 APYruX y4eOHbIX
IIPEIMETOB;

—  BBINOJHATH OLIEHKY
IIPaBJIONI0100Us PE3YIIbTATOB,
[10JIy4aeMbIX IIPU pELICHUN
pa3IMYHBIX ypaBHEHUH,
HEPAaBEHCTB U UX CUCTEM MpHU
peleHnH 3a1a4 APYruX y4eOHbIX
MIPEIMETOB;

— COCTaBJIATH U pCIIAaTh YPABHCHUA U

HEPABEHCTBA C NTapaMeTpaMu Npu
pEILIeHNH 334 JPYTUX Y4eOHbIX
IIPEIMETOB;

— COCTaBJISITh YpaBHEHHE,
HEPaBEHCTBO WU UX CUCTEMY,
OIMCHIBAIOLINE PEAIBHYIO
CUTYaIUIO WIH MPUKIIAJIHYIO
3a/a4y, MHTEpIPETUPOBATh
MOJIy4E€HHBIE PE3YJIbTAThI;

—  HCIIOJIb30BaTh IPOTrPAMMHBIE
CpEeICTBA MPHU PELICHUN
OTJIENBbHBIX KJIACCOB YPABHEHUN U
HEPaBEHCTB

Dyukyuu

— Brnagers nousTusMH:
3aBUCUMOCTh BEJTUYMH, PYHKIHS,
apryMeHT U 3HaueHue QyHKIuH,
00J1acTh OnpeeNeHHs U
MHO>KECTBO 3HAUeHUN (QyHKIUH,
rpaduK 3aBUCUMOCTH, TpapuK
dbyHKIMH, HYTH QYHKIINAH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
BO3pACTaHHE Ha YUCIOBOM
MIPOMEKYTKe, yObIBaHUE HA

81a0emv NOHAMueMm
acumnmomaul u ymems e2o
NPUMEHSIMb NPU PeuleHuu
3a0au,

NPUMEHSIMb MemoObl
peuteHusi npOCmMenuiux
oughghepenyuanvuvix
YPaeHeHull nepeoco u
6MOP0O20 NOPSIOKOE




YHCIIOBOM ITPOMEKYTKE,
HauOoJbIIee U HAUMEHbIIIEE
3HaYeHUe (PYHKIIMH HA YHCIOBOM
MIPOMEKYTKE, IEPUOTUUECKas
GbyHKIUS, Iepuo, 4YeTHas U
HedeTHast PyHKIMH; yMETh
MIPUMEHSTH 3TU MOHATUS IPU
peIlIeHIH 3a/1a4;

BJIA/IETh MTOHATHEM CTEIICHHAs
(hyHKIHS; CTPOUTH ee TpaduK U
yYMETh PUMEHSATH CBOWCTBA
CTeNeHHON (YHKIUH MPU
pellIeHIH 3a/1a4;

BIIQ/IETh MOHITUSIMH
MoKazareiabHast QyHKINS,
HKCIOHEHTA; CTPOUTH UX TPaPUKU
U yMETh IPUMEHSTH CBONCTBA
MOKa3aTeIbHON (PYHKIIUU TIPU
pElIeHUH 3a]1aY;

BJIQJICTh MOHITHEM
norapudmuyeckas QyHKIUs;
CTPOUTH €€ rpaduK U yMETh
IIPUMEHATH CBOWCTBA
norapu@MuuecKkor GyHKIMHN IPU
pelIeHIH 3a/1a4;

BIIA/IETh MOHITUSIMH
TPUTOHOMETpUUYECKHE (DYHKIUH;
CTPOUTH MX TPAPUKH U YMETh
MIPUMEHSTH CBOICTBA
TPUTOHOMETPUUYECKHIX (PYHKIIUH
IIPU PELIeHUH 3ajay;

BJIQJIETh MOHATHEM OOpaTHasI
(GYHKIWS; TPUMEHSTH 3TO TIOHSTHE
IIPU PELIeHUH 3ajay;

MPUMEHSTH MIPH PEIICHUN 3a7a4
CBOMCTBa (DYHKIIMI: YETHOCTD,
NEPUOIUYHOCTb, OTPAHUUYEHHOCTH;
MPUMEHSTH MIPH PEIICHUN 3a7a4
npeoOpa3oBaHus TpapuKoB
byHKIHIH;

BJIQJIETh MOHATUAMHU YHCIOBas
MOCJIeI0BaTENbHOCTb,
apudMeTHyecKas u
reoMeTpHUEcKasi IPOrpeccus;
MPUMEHSTH MIPH PEIICHUN 3374
CBOMCTBA U ITPU3HAKU
apupMeTHIeCcKOn U
r€OMETPUUYECKON TPOTrPECCHil.

B noeceonesnol scuznu u npu

usyueHuu opyaux yueOHoix
npeomemos:




oTpeesaTh 1o rpaduKam 1
WCIIOJIb30BAaTh JJIsl PEIICHUs
IIPUKJIAHBIX 33]1a4 CBOMCTBA
peaIbHBIX MIPOLIECCOB U
3aBUCUMOCTEH (HanOobIINe U
HauMEHbBIINE 3HAYCHUS,
MIPOMEKYTKH BO3pACTaHUS U
yObIBaHMS QYHKIIUH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, aCUMIITOTHI,
TOYKH Tieperuda, Iepuo 1 T.11.);
MHTEPIPETUPOBATH CBOMCTBA B
KOHTEKCTE KOHKPETHOM
MPAKTUYECKON CUTYaIUH;.
OTIPENIeNIATH TI0 TpaduKam
MIPOCTEUIINE XapaAKTEPUCTUKH
MEePUOJNYECKHUX MPOIIECCOB B
OMOJIOTHH, SKOHOMHUKE, MY3bIKE,
pPaaroCBs3H U Jp. (aMIUIUTYA,
NEepPUOJ U T.11.)

Inemernmol
MamemamuyecKo
20 anaausa

Brnanets nmonsTuemM 0€CKOHEYHO
yOBIBaroIIasi reoMeTpudeckas
MPOrpeccus U yMETh IPUMCHSTh
€ro Mpu peleHU! 3a/1a4;
MPUMEHSITH JUIsl PEIICHUS 3a]1a9
TEOPHIO MPEJIETIOB;

BIIQ/IETh MOHATHAMH O€CKOHEYHO
OoJpIe U OECKOHEYHO MaJjIbie
YHCIIOBBIC MTOCIEA0BATEILHOCTH U
YMETh CPaBHUBATh OECKOHEYHO
0oJbIIKe U OECKOHEYHO MaJble
MOCJIEZI0BATEIBHOCTH;

BIIQ/IETh MOHATHIMHU: MIPOU3BOIHAS
(YHKIIUU B TOYKE, TPOU3BOIHAS
byHKIMH;

BBIYUCTISATH MPOU3BOIHBIE
ANIEMEHTAPHBIX PYHKIHHA U UX
KOMOMHAIIHIA;

HCCIeoBaTh PYHKIIMH HA
MOHOTOHHOCTH M 9KCTPEMYMBI;
CTPOUTH TPAPUKU U IIPUMEHSTH K
pELIeHHIO 3a/1a4, B TOM YHUCIIE C
napameTpom;

BJIQJICTh MTOHATHEM KacaTeabHas K
rpaduky GyHKIUU U YMETh
MIPUMEHSITH €T0 MPH PEIIeHUN
3azady;

BIIQ/IETh MOHITHSIMH
niepBooOpasHasi GyHKITUSA,
ONpeACICHHbIN UHTETPal;
MPUMEHSITh TeopeMy HproToHa—
JleliOHUIIa U ee CienCcTBUA I

8000010 811a0enb
CMAHOAPMHBIM
annapamom
MAMeMamuyecKoeo
aHanusa OJis 8bIYUCTIEHUs
NPOU3BOOHBIX PYHKYUU
O0OHOU NepemMeHHOU;
C80000HO NPUMEHAMb
annapam
MamemamuyecKo2o
ananuza OJist UCC1e00B8aHUs.
@yHKYUL U NOCMPOEHUsL
epaguros, 6 mom uucie
uccre0o8anusl Ha
BbINYKIOCHIb,
onepuposamv NOHAMuUeM
nepeooopasHoll YyHKyUuU
0J151 peuenus 3a0ay;
0671a0emb OCHOBHBIMU
ceedeHuaMU 00 unmezpanie
Hvromona—Jleiibnuya u e2o
npocmenuux
NPUMEHEHUSX,
onepuposams 8
CMAaHOAPMHBIX CUMYAYUAX
NPOU360OHBIMU BbICULUX
nopsaoKo8;

YyMemb npuMeHsams npu
peweHuu 3a0ay ceoticmea
HenpepuvleHbIX PYHKYULL
YyMemb NpUMeHsIms npu
peweHuu 3a0ay meopembl
Beiiepwmpacca,




pelIeHHUs 3a/1a4.

B noeceownesnotl srcusnu u npu

uzyueHuu opyeux yueoHuix
npeomemos:

peliaTh MPUKIAIHbIC 33JIaYH U3
ouosoruu, PU3NKM, XUMHUH,
SKOHOMHKH U JPYTUX TPEIMETOB,
CBSI3aHHBIC C HCCICAOBAaHUEM
XapaKTePUCTHK TPOIECCOB;
HHTEPIPETHPOBATH MOJTYICHHBIC
PE3yJIbTATHI

YMemb 8bINOIHAMb
NPUOIUIICEHHBLE
8bIYUCTICHUSL (MEMOObl
peuweHus ypasHeHull,
8bIUUCTICHUS
ONnpeoeseHH020
unmezpana),

yMemb NPUMEHsIMb
NpUIodiCeHUe NPOU3BOOHOU
U onpeoenenHo2o
unmezpana K peueHuo
3a0ay ecmecmeo3HaAHUsL
e1ademsv NOHAMUAMU
8mopas nPouU3800HAsl,
8bINYKIOCMb 2paghuxa
@yHKyuu u ymemso
uccneoosams QYHKYurO Ha
BbINYKIOCHb

Cmamucmuka u
meopus
eepoamuocmeil,
Jl0cuKa u
KOMOuUHamopuka

OnepupoBaTh OCHOBHBIMU
OIMMCaTCIIbHBIMHU
XapaKTEPUCTHKAMH YHCIIOBOTO
Habopa, MOHATHEM TeHepaIbHas

COBOKYITHOCTb U BLI60pKOI>i H3 HEC,

OIIEpUPOBATh NOHATUSMHU: YacTOTa
U BEpPOSATHOCTH COOBITHS, CyMMa U
IIPOU3BENCHNE BEPOATHOCTEH,
BBIUYUCIISITH BEPOSTHOCTU COOBITUI
Ha OCHOBE M0JICYETa YHucia
HCXO/IOB;

BJIIETh OCHOBHBIMU MOHATUSAMU
KOMOMHATOPUKHU U YMETh UX
MIPUMEHSTH [IPU PELICHUHN 33]1a4;
HMMETh IpeJCTaBlIeHnE 00 OCHOBAaX
TEOPHUH BEPOSTHOCTEN;

UMETH IIPEJCTABICHUE O
JUCKPETHBIX U HEMPEPBIBHBIX
CIIy4YalHBIX BEJIMYMHAX U
pacnpeneneHusx, o
HE3aBUCHUMOCTH CIIy4ailHbIX
BEJIMYNH;

HMMETh TPEJICTaBICHUE O
MaTeMaTHYeCKOM OXKUAAHUH U
JUCIIEPCUU CIIy4YalHBIX BEJIUYNH;
HUMETh TPEJICTaBICHUE O
COBMECTHBIX paclpeaeseHusX
CIIy4alHBIX BEJIMYHH;

MMOHUMATh CYTh 3aKOHA OOJIBIINX
qucen U BBIOOPOYHOTO METO1a
U3MEPEHUS BEPOSITHOCTEH;

VMETH IIPEJCTABJICHUE O
HOPMaJIbHOM PaclpeicICHUN U

umems npedcmasienue o
YEHMPAIbHOU NPeoeibHOl
meopeme;

umems npedcmasienue o
8b100POUHOM
Koaghhuyuenme
Koppenayuu u TuHeuHoU
peepeccuu;

umems npedcmasienue o
CMAmMUCmMuyecKux
2Unomesax u npogepie
CMamucmuyeckoll
2unomessvl, 0 CMAMUCmuKe
Kpumepusi u ee ypogue
3HAYUMOCMU,

umems npedcmasienue o
CBA3U IMNUPULECKUX U
meopemuieckux
pacnpeoeneHull;

umems npedcmasienue o
KOOUposauuu, 080UHHOLL
3anucu, 080UYHOM Oepese;
81a0emsv OCHOBHbIMU
NOHAMUAMU MeOPUU
epagos (cpag, eepuiuna,
pebpo, cmenenb epuiUHbl,
nymo 6 epage) u ymems
NpUMEHAMb UX NPU
peutenuu 3a0a4;

umems npedcmasienue o
o0epesbsx u ymenon
NpUMeHsAMb NPU peueHuu
3a0ay;




IpuMepax HOpMaabHO
pacnpeieeHHbIX CIyYalHbIX
BEJINYUH;

HUMETH MPEACTABICHUE O
KOpPEJSLMU CIIyYalHbIX BEJIMYHH.

B noeceonesnol scuznu u npu

usyuenuu opyaux npeomMemos:

BBIYHCIISTH WM OLICHUBATh
BEPOSITHOCTH COOBITHI B peabHOM
KU3HU;

BBIOMPATH METOBI MOIXOISIIETO
MpeACTaBICHUS U 00pabOTKH
TAHHBIX

enademsv NOHAMUEM
CBA3HOCHIb U YMemb
NpUMeHSAMb KOMHOHEHMbL
CBA3HOCIU NPU PeteHUU
3a0ay;

YyMemb 0Cywecmensime
nymu no pebpam, 06xo0bl
pebep u sepuiun epaga;
umems npedcmasierue 0o
9UNEPOBOM U
2aMUTLINOHOBOM NYMU,
umems npedcmasienue o
mpyoHOCmuU 3a0a4u
HAX0HCOCHUS
2aMUTLINOHO8A NYMU,
81ademsv NOHAMUIMU
KOHeUHble U CUemHble
MHOICECBA U YMEMb UX
NpUMEHSIMb NPU PeUeHUU
3a0ay;

YyMemb NPUMEHSIMb Menoo
Mamemamuyeckou
UHOYKYUU,

yMemb NPUMEHIMb
npunyun J{upuxie npu
peuwieHuu 3a0a4

Texcmoevie
3a0auu

Pemats pa3zubie 3agaumn
MTOBBIIIEHHOW TPYTHOCTH;
aHaJM3UPOBATh YCIOBHE 3a1a4H,
BBIOMPATh ONTHUMAIBHBIN METO]]
peIIeH s 3a/1a41, pacCMaTPHBAsT
pa3IUYHbIE METO/IBI;

CTPOUTH MOJIEIb PEIICHUS 3a/1a4H,
MIPOBOJIUTH JTOKa3aTeIbHbIC
paccyXIeHHs ITPU PEeLLICHUN
3a1auu;

peaTh 3a/1auu, Tpedyromue
nepebopa BapuaHTOB, POBEPKU
YCIIOBHIA, BEIOOPA ONTHMAIBHOTO
pe3yibTara;

aHAITM3UPOBATH U
MHTEPIPETHPOBATH OJTYICHHBIC
peleHus B KOHTEKCTe yCIOBUS
3aJauu, BEIOMPATh PEUICHHUS, HE
MPOTHBOpEYAIE KOHTEKCTY;
MEPEBOIUTH TIPH PEIICHUH 3a/1a4n
nH(pOpMaIHIO U3 OJHON (POPMBI
3aIlUCH B JPYTyI0, UCIOIb3Ys IpU
HEOOXOIMMOCTH CXEMBI, TAOJIHIEI,
rpaduKy, TuarpaMMel.




B noeceownesnoti scusnu u npu

uzyueHuu opyeux npeomemos:

peiaTh NPAKTHYCCKUEC 3aJa4U U
3aa4ui U3 ApYyIrux npe€aMeEToOB

TI'eomempus

Brnagers reomerpuueckuMu
MOHATHUSIMU NIPU PELICHUHU 3314 U
MIPOBEICHUU MaTEMaTHUYECKIX
pacCyXIEHHUI;

CaMOCTOSITENTLHO (hOPMYITHPOBATH
OTIpEeJIeJIEHUS] TEOMETPUYECKHIX
¢buryp, BbLABUTaTh TUIIOTE3bI O
HOBBIX CBOMCTBAX M MPU3HAKaX
reOMeTpUUYECKUX GUryp u
00OCHOBBIBaTh WJIN ONPOBEPraTh
HX, 0000I11aTh WU
KOHKPETU3UPOBATh PE3yIbTAaThl HA
HOBBIX KJlaccax (puryp, IpoBOJAHUTH
B HECIIOKHBIX CITyJasx
knaccudukanuio Guryp no
Pa3IMYHBIM OCHOBAHUSIM;
HCCIIEeIOBATh YEPTEKH, BKITIOYAs
KoMOuHaImu Guryp, U3BJjaeKaTh,
WHTEPIPETHPOBATH U
npeoOpa3oBbIBaTh HH(POPMALIHIO,
MPEJCTaBIICHHYIO Ha YePTEkKax;
peraTh 3a/1aud TeOMETPHUUYECKOTO
COoJIepKaHusl, B TOM YHCJIE B
CUTYaIHsX, KOT/Ia aJITOPUTM
peleHust He CIeyeT IBHO U3
YCIIOBHSI, BBITIOJTHATh
HE00XOAUMBIE /IS peIIeHUS
3aJ1auu JIOTIOTHUTEIIEHBIC
MOCTPOEHMSI, UCCIIE0BATh
BO3MOKHOCTh TIPUMEHEHUS
TeopeM U GOpMYII ISl peLIeHUs
3ajad;

yMeTbh (OPMYIUPOBATH U
JIOKa3bIBaTh T€OMETPUYECKHE
YTBEPKICHUS,

BJIAJIETh MOHATUAMHU
CTepeOMETpPHUU: PU3Ma,
napaJieNienuIe ], MipaMuaa,
TETpa’ip;

HUMETh TPEeJCTaBIeHUs 00
aKCHOMaX CTEPEOMETPUH H
CIIEZICTBUSIX U3 HUX U YMETh
MPUMEHSTh UX MPU PELICHUN
3ajau;

YMETb CTPOUTH CEUEHUS
MHOTOT'PaHHHUKOB C
WCIOJIb30BAHUEM PA3IUYHBIX

Hmemwv npeocmasnenue 0o
AKCUOMAMUYLECKOM
Memooe;

enademsv NOHAMUEM
2eomempuyeckKue mecma
mouex 8 NPOCMpaHcmee u
YyMemb NpUMeHsIms ux OJis
pewieHus 3a0ay;

yMemb NPUMeHsIms OJisl
pewenust 3a0a4 ceolCmed
NIOCKUX U O8YSPAHHBIX
Veno8, mpexepanHo2o yeaa,
meopembvl KOCUHYCO8 U
CUHYCO8 OJisL MPEXSPAHHO20
yena;

enademsv NOHMuem
NEePNeHOUKYIAPHOE CeueHUe
npuU3MbL U yMemy
npUMeHsimb e20 npu
peuwieHuu 3a0a4,

uMemvb npedcmasienue o
080lICMBEHHOCMU
NPAUILHBIX
MHO20CPAHHUK OB,

8nademsv NOHAMUAMU
yeHmpanibHoe u
napannieipbHoe
npoeKmuposanue u
NPUMEHSMb UX NPU
nocmpoenuuy cedeHull
MHO202PAHHUKO8 MEMOOOM
npoexyuil;

umMems npedcmasienue o
pazeepmie MHO202PAHHUKA
u Kpamyaiiuiem nymu Ha
nosepxHocmu
MHO202PAHHUKA,

umems npedcmasienue o
KOHUYECKUX CedeHUsx;
umems npedcmasienue o
Kacarowuxcs cgepax u
KoMOuHayuu mein
8pawjenus u ymems
NPUMEHSAMb UX NPU
peuteruu 3a0ay;
NpUMeHSIMb NPU peueHuu
3a0ay opmyny




METOJZIOB, B TOM YHCJIE U METO/1A
CIIEC/IOB;

VMETH IIPEJCTABJICHUE O
CKPEILMBAIOIINXCS NPSMBIX B
IIPOCTPAHCTBE U YMETh HAXOAUTh
YTOJI ¥ PaCCTOSIHUE MEXAY HUMU;
MIPUMEHSTH TEOPEMBI O
NapajyIeIbHOCTH MPSIMBIX U
IJIOCKOCTEHN B POCTPAHCTBE IIPU
pEeLIeHNH 3a/1a4;

YMETb IPUMEHSTH [TapaJIJICIIbHOE
IIPOEKTUPOBAHUE VIS
n3o0paxkeHus Guryp;

YMETb IPUMEHSITh
NEPIEHIUKYJIAPHOCTU IPSIMON U
IJIOCKOCTH NP PELIEHUH 3a/1a4;
BJIa/IETh NOHATUIMHU
OpPTOTOHAJILHOE IIPOEKTUPOBAHUE,
HAKJIOHHbIE U UX MPOEKLUHU, YMETh
IIPUMEHSTH TEOPEMY O TPEX
MEPIEeHIUKYIIApax MPU PEeLICHUH
3azad4;

BJIA/IETh MTOHATUSIMU PACCTOSIHUE
MEXJy (pUrypaMu B IPOCTPAHCTBE,
001K MepHeHUKYISP ABYX
CKPEILMBAIOIIUXCS MPAMBIX U
YMETb IPUMEHSTH UX IPU
pelIeHnH 3a]1ay;

BJIAIETh MTOHATHEM YTOJI MEXKAY
MPSIMON U TIOCKOCTBIO U YMETh
MIPUMEHSTH €T0 NP PELICHUN
3ajau;

BJIAIETh MNOHATUSIMU JIBYTpaHHBIN
YTOJI, yToJl MEXY INIOCKOCTSAMH,
MEPIEeHIUKYJIIPHBIE IIOCKOCTH U
YMETb IPUMEHSTH UX IpU
pelIeHnH 3a]1ay;

BJIA/IETh MOHATHSIMU IIPU3Ma,
napajuleJIenunes 1 IpUMEHATh
CBOMCTBA MapajuieenuIea npu
pELIeHNH 33]1a4;

BJIA/IETh MOHITHEM
MIPSIMOYTOJIBHBIN MTapajuIeIeuIIe
U IPUMEHATH €r0 IPU PELLIEHUU
3ajady;

BJIAIETh MNOHATHAMH IUPaAMUJIA,
BU/IbI TUPAMUL, DJIEMEHTBI
IIPaBUWJIBHON MMPaMUIBI U YMETh
MIPUMEHSTH UX IPU PELIEHUN
3a1a4;

HMETh IPEJCTABIEHUE O TEOPEME

PAcCmosuus Om MmoyKu 00
NIOCKOCMU

81ademsv pasHvIMU
cnocobamu 3a0anus
npAMOU YPAGHEHUAMU U
YyMemb NpUMeHsImb npu
pewieHuu 3a0ad;
NPUMEHAMb NPU PeuleHun
3a0ay u 0oKazamenbcmae
meopem 6eKMopHblil
Memoo u Memoo
KOOpOuHam,

umMems npedcmasienue 0o
axkcuomax obvema,
npumensims hopmy.vl
00beM08 NPAMOY20TbHO0
napannenrenuneod, NPU3Mbl
U nupamuowvl, mempa’aopa
npu pewenuu 3a0ay,
npuMeHsims meopemvl 00
OMHOULEHUsIX 00beMO8 npu
peuweHuu 3a0ad;
NpUMEHSIMb UHMeSPal Oisl
BbIUUCTICHUS 00bEMO8 U
nosepxuocmeti mei
BPAWECHUSL, BLIYUCTICHUS]
naowaou cghepuieckozo
nosica u 00vema waposo2o
cnos;

uMemvb npedcmasienue o
O0BUIICEHUSX 8
npocmpancmee:
napanieibHoM neperoce,
cumMmempuu
OMHOCUMENbHO
NIOCKOCMU, YeHMPATbHOLUL
cuMMempuu, n08opome
OMHOCUMENbHO NPIAMOL,
BUHMOBOLL CUMMEMPUl,
YyMemb NPUMEHAMb UX npu
peuterHuu 3a0ay;

umems npedcmasienue o
nI0WAOU OPMO2OHANLHOU
npoexyuu;

umems npedcmasienue o
MpexepanHoM u
MHO202PAHHOM Yeie U
NpUMeHAMb C8OUCMEA
NIOCKUX Y2Nl08
MHO202PAHHO20 Yenad npu
peuweHuu 3a0a4;

uMemsb npeocmasienus o




Ditnepa, NMpaBUIbHBIX
MHOTOTPaHHUKAX;

— BJaJIeTh OHATHEM ILIOIIAIU
MMOBEPXHOCTEW MHOTOTPAaHHUKOB U
YMETbh IPUMEHSITH €T0 MPH
pElIeHUH 3a]1aY;

—  BJIAJIETh OHATUSMU TeJIa
BpatieHus (IIUHIP, KOHYC, Iap
u chepa), X CeYCHUS U YMETh
MPUMEHSITH UX TIPU PEIICHUN
3azady;

— BJAJIETh NOHATUSMHU KacaTeIbHbIC
MPSIMBIC U TUIOCKOCTH U YMETh
MPUMEHSTH U3 MPU PELICHUH
3ajad;

— UMETb NPEACTABICHUS O
BIIMCAaHHBIX U OMUCAHHBIX cepax
Y yMETh IPUMECHSTDH UX MPU
pElIeHUH 3a]1ay;

—  BJIAJIETh OHATUSAMHU 00BEM,
00BEMBI MHOTOTPAaHHUKOB, TEJI
BpAIlleHUS U TIPUMEHATh UX MPU
peIIeHIH 3a/1a4;

— UMETh NPEACTaBICHUE O Pa3BEPTKE
IWIMHPA U KOHYCa, TUIOMIa N
MMOBEPXHOCTH IIWJIMH/IPA U KOHYCA,
YMETb MIPUMEHSTh UX TpU
pelIeHIH 3a/1a4;

— UMETh NpeACTaBIECHUE O TUIOIIATU
cdepbl ¥ YMETh IPUMEHSTH €T0
MIpH pEIICHUH 33]1aY;

— yMeTh pemaTh 3a7a9d Ha
KOMOWHAIMH MHOTOTPaHHUKOB U
TEJ BpaIlCHHUS,

— UMETb NpeACTaBIeHUE 0 0100un
B ITPOCTPAHCTBE U YMETh PEIIaTh
3a/la4¥l Ha OTHOIIEHHE 00BEMOB U
IJTONIaJeH MTOBEPXHOCTEN
Mo00HBIX Quryp.

B noeceownesnoti scusnu u npu
u3yyeHuu Opyeux npeomemos:

— COCTaBJIATH C UCIOJIb30BAHUEM
CBOWCTB reOMeTpUUYECKUX PUTYp
MaTeMaTH4eCKHe MOJIEIH JIJIst
pelIeHns 3a/1a4 IPaKTUIECKOro
XapakTepa M 3a/1a4 U3 CMEKHBIX
JTUCLUIUINH, UCCIIEA0BAThH
IIOJIyYE€HHBIE MOAEIN U
HUHTEPIPETUPOBATH PE3YIbTAT

npeobpazosanuu n00ooOUs,
20Momemuu u ymemay
NPUMEHAMb UX NpU
peweHuu 3a0ad;

yMemb pewams 3a0ayu Ha
NIOCKOCMU MEMOoO0amu
cmepeomempui;

yMemb NPUMEHsIMb
Gopmynvl 00vemos npu
peuweHuu 3a0a4

Bexkmopot u
Koopounamul 6

- BJ'IaI[CTB IIOHATUSAMU BEKTOPHBI U
X KOOPAWHATEI,

Haxooums oovem
napainnenenuneoa u




npocmpancmee YMETH BBIMOJIHATH OMEpaliy HaL mempas’opa, 3a0aHHbIX
BEKTOpaMUu; KOOpOUHAmMamu c80ux
HCIIOJIB30BATh CKAJSIPHOE BEPULUH,
MPOMU3BEJICHUE BEKTOPOB MPHU 3a0a6ams NPAMYIO 8
pELICHNUH 3a]1ay4; npocmpancmee,
MIPUMEHSATHh YPAaBHEHUE IIJIOCKOCTH, HAxXo00ums paccmosiHue om
(hopMyITy pacCTOSTHUSI MEKIY MOYKU 00 NIAOCKOCMIUL 8
TOYKaMH, ypaBHEHHE CPEepbl IPH cucmeme KOOpOUHam,
pELIEHNH 3a/1a4; HAxXo00ums paccmosiHue
MPUMEHSATHh BEKTOPHI U METOJ] MedHcoy
KOOpJMHAT B IPOCTPAHCTBE MIPHU CKpewu8aouumMucs
pELIECHNH 3a/1a4 NPAMbIMU, 3A0AHHLIMU 8
cucmeme KOOpOUHaAm
Hcmopua Nmets npencrasineHue o BKIaae
mamemamuxu BBIJAIOIINXCS MATEMAaTHKOB B
pa3BUTHE HAYKU;
IMOHUMATh POJIb MATEMATUKH B
pa3Butuu Poccun
Memoowt Hcnonn30BaTh OCHOBHBIE METOIbI HHocmuoicenue
Mamemamuxu JI0Ka3aTeNIbCTBA, IPOBOIUTH pe3yremamos pasoena ll;
J0Ka3aTcJIbCTBO U BBITIOJIHATH npuMersmo

OIIPOBEPKEHHUE;
MIPUMCHATH OCHOBHBIC MCTO/IbI
PCHICHHA MAaTEMAaTUYCCKUX 3a1a4;
Ha OCHOBE MaT€MaTHUYECKUX
3aKOHOMEPHOCTEN B PUPOJE
XapaKTepU30BaTh KPacoTy U
COBEPUIECHCTBO OKPYKAOLIETO
MHpa U IIPOU3BEIECHNUN UCKYCCTBA,
MIPUMEHATH IPOCTEUIITNE
IIPOrPaMMHBIE CPEACTBA U
3JIEKTPOHHO-KOMM YHUKAIIUOHHbIE
CHCTEMBI IIPU PELICHUN
MaTeMaTUYECKUX 3a1ad4;
IT0JIB30BaThCA MPUKITIATHBIMA
porpaMMamu U IporpaMmMamMu
CUMBOJIbHBIX BBIUMCIIEHUH U1
HCCIIETOBAaHUS MATEMATHYECKUX
00BEKTOB

Mamemamuyeckue 3Hanus
K UCCIIe008AHUIO
OKpYIHCAIOULe20 Mupa
(mooenuposanue
@uszuneckux npoyeccos,
3a0ayu SIKOHOMUKL)




Conepxanue yueOHoro npeamera «MareMaTnka

A.ﬂreﬁpa H HAYAJIa aHaJIu3a

[ToBropenue. Pemenue 3amad ¢ MCHOIB30BAHWEM CBOWCTB YHCET M CHUCTEM CUHCICHHS,
JEIUMOCTH, JI0JIEW U 4acTel, MPOLEHTOB, MoayJel yucen. Penienue 3aiay ¢ MCMOJIb30BaHUEM
CBOWMCTB CTETNECHEW M KOPHEW, MHOTOWICHOB, MPEoOpa3oBaHWN MHOTOWICHOB W JIPOOHO-
palroHaIbHBIX BhIpaKeHUU. Pelienre 3aqad ¢ MCNOIb30BaHUEM TpalyCHON Mepbl yria. Moyinb
YHCIa M ero CBOWCTBA. Pemenne 3a1au Ha IBMKEHHE U COBMECTHYIO paboTy, CMECH U CIUIAaBHI C
MOMOIUIBIO JIMHEWHBIX, KBaJJPATHBIX U APOOHO-pAIlMOHATILHBIX YpaBHEHUH U UX cucTeM. Perienue
3a/1a4 C TMOMOIIBI0 YHCIOBBIX HEPAaBEHCTB M CHCTEM HEPABEHCTB C OJHOW IMEPEMEHHOMU, C
NPUMEHEHHEM H300pakKeHUs YHCIOBBIX IMPOMEXKYTKOB. PemieHue 3amad ¢ UCHOIB30BaHUEM
YUCIOBBIX (YHKIMH u ux TpadukoB. lMcmonp3oBaHue CBOWCTB U TpadUKOB JTUHEHHBIX U

KBaJIpAaTHUHBIX (QPYHKIMNA, 0OpaTHOW MPOMOPIMOHAIBHOCTH U QyHKIUU Y = \/; . I'padpuueckoe

pElICHHE YypaBHEHHM W HEpaBeHCTB. lcnonb3oBaHWE oOlepanuii HaJ MHOXKECTBAMH M
BBICKa3bIBaHUSIMU. VICHOoNnb30BaHNWE HEPABEHCTB M CUCTEM HEPABEHCTB C OJIHOM MEpEeMEHHOMH,
YHUCIIOBBIX MTPOMEXKYTKOB, UX OOBCIUHEHUN U repeceueHuil. [IpuMeHeHue nmpu pemeHuu 3a1ad
CBOMCTB apu(METHUYECKOH U TeOMETPHUYECKONW MpOrpeccud, CYMMHpPOBaHUs OECKOHEHYHOMN
CXOJISIICHCS TEOMETPHUECKOHN TIPOTPECCHH.

MHo>kecTBa (YUCIOBbIE, TEOMETPHUECKUX (UTYD). XapaKTEPUCTUUECKOE CBONCTBO, JIIEMEHT
MHOECTBa, ITYCTO€, KOHEYHOE, OeCKOHEeYHOe MHOXEeCTBO. CrocoObl 3a/laHusi MHOMXECTB
[TonmMHOkecTBO. OTHOLICHUS TPUHAJUICKHOCTH, BKIIOUEHUS, paBeHcTBAa. Orepanuu HaJ
MHOkecTBaMu. Kpyru Dittepa. KoHeunsie 1 6eCKOHEYHBIE, CYSTHBIC M HECUECTHBIC MHOXKECTBA.

HctuHHBIE W JIOKHBIE BBICKA3bIBaHUS, OMNEpallMd HaJ BBICKAa3bIBAHUAMU. Aneebpa
svickazvlganuti. CBS3b BBICKA3bIBAHWA C MHOXKECTBaAMHU. KBaHTOPHI CYIIECTBOBAaHUS U
BCEOOIIHOCTH.

3akoHbl JOTUKU. OCHOBHble J02uyeckue npasund. PelmeHne IJOTHYEeCKUX 3agad  C
HCIIOJIb30BaHUEM KPYTOB Dilliepa, OCHOBHBIX 102UYECKUX NPABUIL.

YMmo3zakmoueHuss. OOOCHOBaHHMS W JIOKA3aTelIbCTBO B MaTeMaTHKe. Teopembl. Bubl
MaTeMaTHYeCKUX YTBEPXKICHUH. Buowl dokazamenvcms. Mamemamuueckas —uUHOVKYUA.
Ymeeporcoenus: obpamnoe oannomy, npomuononoxicHoe, 00OpamHoe NPOMUBONOTOHCHOMY
Ooannomy. IIpu3HaK U CBOMCTBO, HEOOXOUMBIE U IOCTATOYHBIE YCIOBUS.

OcHosHnas meopema apupmemuru. Ocmamxu u cpasnenus. Aneopumm Eexnuoa.

Pannannas Mepa yria, TpUroHOMeTpUYecKas OKPYKHOCTb. TpuroHomerpudeckue (HyHKIIUU
qucenl U yriioB. GopMyIIbl IPUBEICHUS, CIIOKEHUS TPUTOHOMETPUYCCKUX (PYHKIHHA, GOpMYITBI
JBOMTHOTO W TIOJIOBHHHOTO apryMmeHTa. [IpeoOpazoBaHue CyMMBbI, pa3HOCTH B MPOU3BEACHUE
TPUTOHOMETPHYCCKHUX (YHKIIHH, 1 HA00OPOT.

Hynmu ¢yHKIMM, NOpOMEXYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. Haumbonbinee u
HauMeHbInee 3HaueHue QyHknuu. [lepuoanueckne GyHKIIMM W HAMMEHBITUH Tiepro. UeTHbIe U

HeueTHble (QYHKUMU. DyHKyuu «OpobHas 4acme Yucia» y:{x} U «yenas 4acmo yUCIa»

y=[x].

Tpuronomerpuueckne (GYHKIMHM YUCIOBOIO aprymenta Y =COSX, Yy=sSinX, y=tgXx,
y =ctg X. CoiicTBa 1 rpaQ Ky TPUTOHOMETPUYECKUX (DYHKLINH.

OOpatHble TPUTOHOMETpUUYECKHE (DYHKITMU, WX TJABHBIC 3HAYEHWs, CBONCTBA W TpaduKH.
Tpuronomerpuueckue ypaBHeHHs. OZHOpPOJHBIE TPUTOHOMETPUYECKHE ypaBHEHUs. PeleHue
MPOCTEUIINX TPUTOHOMETPUUECKHX HepaBeHCTB. [Ipocrteifimme cucTeMbl TPUTOHOMETPUUECKHUX
YpaBHEHUM.

Crenenb ¢ JEHCTBUTENBHBIM IIOKA3aTesieM, CBOMCTBA cTeneHu. [IpocTeiimme nokaszarenpHble
ypaBHeHUs U HepaBeHCTBa. [lokazarenpHas GyHKIMS U ee cBoicTBa M rpaduk. Yuciao € u

byHKIHUS Y =e*.



Jlorapudm, cBoiictBa jgorapudma. JlecaTHUHbIN U HaTypalbHbIi Jorapudm. [IpeobpazoBanue
jgorapupmuueckux  BblpakeHuil.  Jlorapupmuueckue ~— ypaBHEHMsI M HEpPaBEHCTBA.
Jlorapudmuueckas QyHKIUS U ee CBOICTBA U rpaduk.

CrenenHas GyHKIHUA U ee CBOMCTBA U rpaduk. MppanuoHanbHble ypaBHEHHUS.

[TepBuuHbIE IPEACTABICHUSI O MHOYKECTBE KOMIUIEKCHBIX YHUCEN. /[eticmeus ¢ KOMNIeKCHbIMU
yucnamu. Komnnexcno conpscennvie uucna. Mooynv u apeymenm yucaa. Tpueonomempuyeckas
@opma komniekcHozo yucia. Pewenue ypasnenuti 6 KOMIIEKCHbIX YUCTIAX.

Meton uHTEpBAIOB U1l penieHns HepaBeHCTB. [IpeoOpa3oBanus rpadukoB GyHKIMNA: CABUT,
YMHOXKEHHE Ha YUCIIO, OTPAKCHWE OTHOCHUTEIBHO KOOPAMHATHBIX oceil. I'paduyeckne mMeTo bl
pelIeHUs] ypaBHEHHUH M HEpaBeHCTB. PellleHMe ypaBHEHUI U HEPABEHCTB, COJEpXKalUX
IIEPEMEHHYIO T10]1 3HAKOM MOJTYJIS.

Cucrembl NOKa3aTeIbHbIX, JOrapU(PMHUUECKUX M HPPALMOHAIbHBIX ypaBHeHHH. CucTeMbl
MOKa3aTeJbHbIX, JIOTApU(YMUUECKUX U UPPALIMOHATIBHBIX HEPABEHCTB.

Bzaumno oOparubie ¢pynkiun. ['paduku B3auMHO 00paTHBIX (PYHKIIHIA.

VYpaBHEHUsI, CHCTEMBI YPABHEHUH C IAPaMETPOM.

@opmyna bunoma Hviomona. Pewenue ypasnenuti cmenenu eviuie 2 CneyuaibHuiX 6U008.
Teopema Buema, meopema be3sy. Ilpusooumvie u Henpugooumwvie mHo2ounenvl. OcHo6HAsA
meopema  ancedopvi. Cummempuueckue MHO204YNeHbl. Llenouucnennvie u  yero3HauHvie
MHO20UJIEHDL.

Huoghanmosw ypasnenus.

MHnoorcecmsa na KOOpOUHAMHOU NIOCKOCTU.

Hepasencmeo Kowu—bynaxkoseckozo, nepasencmea o cpeonux.

[Tonstne npenena ¢yHKIMH B TOUKE. [lomamue npedera Qynkyuu 6 6ecKOHeuHOCmU.
Acumnmomul epaguka @ynxkyuu. CpasHeHue OECKOHEYHO ManblX U OECKOHEYHO OOJbUUUX.
HenpepwiBHOCTh QyHKIIMU. C8oticmsa nenpepwienvix ¢yuxkyuil. Teopema Betiepwmpacca.

Huddepenuupyemocts Gpynkun. [Iponssonnas pynkiuu B Touke. KacarenbHas k rpaguky
¢byHkun. 'eomerpuueckuii 1 GU3NYECKUN CMBICT TPOU3BOIHON. [Ipumenenue npouzeoono 6
@uzuxe. [IponsBoaHble aeMeHTapHbIX GyHKIMA. [IpaBuia nuddepeHunpoBanms.

Bropast npousBoiHas, ee reoMeTpUUeCKUi U GU3MUECKUN CMBICTT.

Touku skcTpeMyma (MakcuMyMma U MUHUMyMa). MccnenoBanue aineMeHTapHbIX QyHKIUM Ha
TOYKH DOKCTpeMyMa, HauOoJiblllee M HaUMEHbIlIee 3HAYEHHWE C TOMOIIBI0 IPOU3BOTHOM.
Ilocmpoenue epaguros ynxkyuii ¢ nomowwro npouseoousix. llpumenenue npouzeooHoU npu
peuieHuu 3a0a.

[TepBooOpaznas. Heomnpenenennslit unHTerpan. IlepBooOpa3Hble 3meMEHTapHBIX (DYHKIIHIA.
[Mnomane xkpuBosmueinou Tpaneuun. Dopmyna Herorona-JleiOuuma. OmnpeneneHHBIM
UHTErpal. Buiuucnenue naowaoeil niockux @ueyp u o00vemMos men 8pawjeHus ¢ NOMOUbIO
unmezpana..

Memoovl pewienusi QyHKYUOHATLHBIX YPAGHEHUN U HEPABEHCME.

I'eomerpus

[ToBropenue. Pemenue 3agad ¢ MCHOJIB30BAHWEM CBOMCTB (UTYp Ha IIOCKOCTH. Perienue
3aJad Ha JOKa3aTelIbCTBO U IOCTPOEHHE KOHTpHpumMmepoB. llpuMeHeHnue mpocTelmmx
JOTUYECKUX TMpaBui. PemieHwe 3agad C  UCHOJB30BAHUEM TEOPEM O TPEYTOJIbHHUKAX,
COOTHOILIEHUH B MPSIMOYTOJIbHBIX TPEYroJbHUKAX, (DAKTOB, CB3aHHBIX C YETHIPEXYTOJbHUKAMU.
Pemenune 3amad ¢ Mcnosib30BaHHEM (PAKTOB, CBA3aHHBIX C OKPY)KHOCTAMH. Perienue 3agau Ha
U3MEpPEHUs] Ha IJIOCKOCTH, BBIYMCIEHUS JJIWH M IUowmane. Pewenue 3adau ¢ nomowvio
8EKMOPO8 U KOOPOUHAM.

Harnsgnas crepeomerpus. [Ipusma, napamienenumnen, nupaMuza, TeTpadp.

OCHOBHBIE MOHATUS T€OMETPUHU B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U CIEICTBUS U3
HuX. [lonamue 06 akcuomamuueckom memooe.

IlocTpoeHne cedyeHHii MHOTOIPaHHUKOB METONOM ciefoB. LleHTpaabHOE MPOEKTUPOBAHUE.
[TocTpoenune ceueHrnii MHOTOTPAHHUKOB METOJAOM MPOEKIIUM.



CkpemuBaroniyecss IpsiMble B TPOCTPAHCTBE. YTONI MEXAY HUMH. Memoowvl Haxodcoenus
PACCMOANUL MEHCOY CKPeUWUBAIOWUMUCS, NPAMBIMU.

TeopeMbl 0 NapauICNIBHOCTH MPsAMBIX M IUIOCKOCTEH B mpocrpaHcTBe. IlapamiensHoe
IPOEKTHPOBAaHUE U n300pakeHue puryp. [ eomempuueckue mecma modex 8 npOCMpaHcmee.

[lepnieHAUKYISAPHOCTD MPSIMON U IIOCKOCTU. OpTOroHallbHOE NMpoeKTHpoBaHue. HaknoHHble
u npoekuuu. Teopema o Tpex nepneHauKyispax.

Paccrossust  mexny ¢urypamu B mpoctpanctBe. OOmME  NMEpPHEHIAMKYISIp  JIBYX
CKPELMBAIOIIUXCS MPSIMBIX.

Yrinel B mpoctpaHcTBe. IleprneHaukynspHble IIOCKOCTH. [l1owads  opmo2oHanrbHOU
npoexyuu. [lepnenouxynsaproe ceuenue npusmol. TpexepanHulii u MHO202PAHHbLU Y201

Bunbl MHOrOrpaHHUKOB. Pazgepmku MHO2OCPAHHUKA..

Teopema Diinepa. IIpaBUsibHbIE MHOTOIPAHHUKH. .

[Ipusma. Ilapannenenunen. Coiicta napamienenuneaa. [IpssMoyroiasHblil napaienenumne].
HaxoHHbIE TPU3MBI.

[Mupamuna. Buapl nupamua. OneMeHTbl NOpaBUibHOM nupamuibl. Ilupamuaer ¢
pPaBHOHAKJIIOHEHHBIMU peOpaMu U IpaHsIMM, UX OCHOBHBIE CBOMCTBA.

[Tnomany noBepxHOCTEN MHOTOTPAHHUKOB.

Tena BpamieHus: IWIMHAP, KOHyc, map U chepa. CedeHus LMIMHApPA, KOHyca M IIapa.
[[TapoBoii cerMeHT, mapoBOi CIOM, MAPOBOM CEKTOP (KOHYC).

YceueHHas nUpaMuia U yCEUeHHbII KOHYC.

KacarenpHble TpsiMbIe U TUIOCKOCTH. Briicanusie u onmcanubie cepsl. Kacarowuecs cghepeoi.
Kombunayuu men epawenus.

BexToprl u xoopaunHaTel. CymMMa BEKTOPOB, YMHOXKEHUE BEKTOpAa Ha YHUCIO. YTOJ MEXKAY
BekTopamu. CKaJsipHOE IPOU3BECHUE.

VYpaBHeHue 1uiockocTh. DopMysia pacCTOSHUS MEXAY TOUYKaMH. YpaBHEHHE cQepbl.
Dopmyna paccmosHus om mouku 00 niockocmu. Cnocobwvl 3a0anus nPAMOU YPAGHEHUIMU.

Pewenue 3a0au u 0okasamenbcmeo meopem ¢ NOMOWbIO 6EKMOPOE U MEMOOOM KOOPOUHAM.

[Tonsstue o6bema. OOBEMbl MHOTOTpaHHUKOB. OOBEMBI TeNl BpalIeHUs. AKcuomwvl obvema.
Bv1600 gpopmyn ob6vemos npsamoyzonvHoeo napanieienunedd, npusmvl U nupamuovl. Popmynsl
011a HaxodcoeHusi obvema mempas’opa. Obvem waposoeo cnos. llpumenenue od6vemos npu
peuieHuu 3a0a.

[Tnomane chepsl.

Paszsepmxa yununopa u konyca. Ilnomanp noBepXHOCTH HMIMH]IpA U KOHYCA.

KomOuHamyu MHOTOIrpaHHUKOB U T€J BpallleHHsl.

[Togo6ue B mpoctpancTBe. OTHOIIEHHE OOBEMOB W IUIONIAJIEH MOBEPXHOCTEH MOTOOHBIX
buryp.

Heudicenus 6 npocmpancmee: napaiielbHbiil NEPEHOC, CUMMEMPUS OMHOCUMENTbHO NIOCKOCHU,
YEHMPATLHAS, CUMMEMPIUSL, HOBOPOT OMHOCUMENLHO NPAMOU.

IIpeobpazosanue nodobus, comomemus. Pewenue 3a0au na niockocmu ¢ ucnoniv3o8aHuem
cmepeomempudecKux Memooos.

BeposiTHOCTH M CTATHCTHKA, JIOTHKA, TeOpHUsi rPad)oB 1 KOMONHATOPHKA

[ToBTopenue. Vcnonp3oBaHue TabmuI M JuarpaMM JAjis IpEICTaBICHUs JaHHBIX. PemieHue
3aJa4  Ha NPUMEHEHHE OIHUCATENbHbIX XapaKTePUCTUK YHCIOBBIX HAOOPOB: CpelHUX,
HauOOJBIIEr0 U HAUMEHBIIEro 3HAU€HUs, pa3Maxa, JAUCIEPCHUH U CTAaHAAPTHOTO OTKIJIOHEHHS.
Bbruncnenue 4acToT M BEpOSTHOCTEH COOBITHMH. BbluncieHHe BepoOsATHOCTEH B OIBITaX ¢
PaBHOBO3MOXKHBIMU ~ 3JIEMEHTAapHbIMU  ucxogamu.  Mcmonb3oBaHMe ~ KOMOWHATOPUKH.
Bbruncnenue BepoOSTHOCTEW HE3aBUCHUMBIX COObITHHA. Mcmonb3oBaHue (OpMyJbl CIOXKEHHUS
BEPOSATHOCTEH, TMarpamMm Dijepa, 1epeBa BeposiTHocTer, popmyisl bepaysm.

VYcnoBHas BepOsATHOCTb. [IpaBuiIo yMHOXKEHUS BEPOSTHOCTEM.



TemaTnueckoe NJaHMpoBaHMue y4eOHOT0 nMpeamera «MaTtemaTuka»

Monayanb

Anredpa U HaYaJIa aHAJIN3A

10 xnace
HanmenoBanue pazaena, TeMbl Kommuect
e BO 4acoB
1-4 [ToBTOpeHMEe Kypca anreOpsl 7-9 Kitacca 4
10
JeiicTBUTEeIbHBIE YHCJIA
5-7 Hatypanbnble u nensie uncna. J[enuMocTs uncen 3
8 1
PanmoHagnHBEIC YHCaa
9-10 Hppanmonansubie yncia 2
11 MHOK€eCTBO IEMCTBUTENBHBIX YHCEIT 1
12-13 |Monaynb IeCTBUTENBHOTO YUCA 2
14 KonTponbnas padota Nel mo Teme « J{eliCTBUTENbHbBIE YHCTa» 1
YucaoBbie pyHKIMU 9
15-16 |Onpenenenne 9ncnoBoi GyHKIUK M CIIOCOOBI €€ 3a1aHns 2
17-19  |CaoiicTBa QyHKIIHIT 3
20 [lepuonnueckne GyHKIUU 1
21-22 |OO6patHas QyHKIUS 2
23 KonTponbnas padora Ne2 no teme «HucnoBbie pyHKIIMI» 1
Tpuronomerpnueckne GQyHKIHHA 24
24-25 |YucnoBas OKpYXHOCTb 2
26-27  |YwmcioBas OKpY>KHOCTb Ha KOOPJAMHATHOU IJIOCKOCTH 2
28-30 Cunyc 1 KocuHyc. TaHr€HC U KOTaHT€HC 3
31-32  |TpuroHomerpuyeckue GyHKIIMHA YUCIOBOTO apryMeHTa 2
33 Tpuronomerpuueckre GyHKIUU YTIIOBOTO apryMeHTa 1
34-36  |DyHKIMH y= Sin X, Y = cOS X, UX CBOWCTBA U rpauKu 3




37-38 |[loctpoenwue rpaduka Gpynknun y = mf(x) 2
39-40 |Hoctpoenne rpaduka Gyukuuu y = f(kx) 2
a1 I'paduk rapMOHHUECKOTO KOJIeOaHUs 1
42-43 |Oyakumm Y =1g X, Y = Ctg X, X CBOMCTBa U rpaduku 2
44-46  |OOpaTHBIC TPUTOHOMETPUYECKUE (YHKIIUH 3
47 KonTponbnas padota Ne3 no teme « Tpuronomerpuieckue 1
dhvHETITAT
Tpuronomerpuyeckue ypaBHeHust 10
48-51 [Ipocreiimune TpUroHOMETpUYECKUE ypaBHEHUS U HEPABEHCTBA 4
52-56 |Meroasl peleHNs] TPUTOHOMETPUYECKUX YPAaBHEHUI 5)
1
57 KonTponbnas padora Ne4 no teme «IIpocteitmue
TPUTOHOMETPHYECKHE YPABHEHHUSI U HEPABEHCTBA»
IIpeoOpa3zoBaHue TPUTOHOMETPHYECKUX BbIpaKeHH 21
58-60 CHHYC ¥ KOCMHYC CYMMBI U Pa3HOCTH apTryMEHTOB 3
61-62 |TaHreHC CyMMBbI M Pa3HOCTH apTyMEHTOB 2
63-64 |DPopMmyIbl IpUBEACHUS 2
65-67 |PopMyinsl JBOMHOTO aprymenTa. @opMyIibl HOHMKEHUS CTENIEHU 3
68-70 |IIpeobpasoBaHne CyMM TPHUTOHOMETPUYECKHX (DYHKIMH B 3
IIPOU3BENCHUE
71-72 IIpeoOpa3oBanue NpoU3BeICHUI TPUTOHOMETPUYECKUX (QYHKIUH B 2
CyMMy
23 [Tpeobpa3oBanue Beipaxkenus A Sin X + B €os X k Buxy Csin (X+t) 1
MeTop! pereHus] TPUTrOHOMETPHYECKUX YPaBHEHUI U HEPABEHCTB 4
74-77
1
78 KonTtponsHas padora Ne5 o reme «IIpeoOpa3oBanue
TPUTOHOMETPUYECKHUX BBIPAKEHUI»
KommuiekcHbIe Ynciia 9
79-80 KommniekcHble uncnia 1 apuMeTnyeckue ornepanny HaJl HUIMU 2
81 KommiekcHbie uncia 1 KoopAuHaTHAs II0CKOCTh 1




82-83 |Tpuronomerpuueckas Gpopma 3amucH KOMIUIEKCHOTO YUCiIa
84 KomM1uiekcHple yncina 1 KBapaTHbIE YpaBHEHUS 1
85-86 Bo3BeneHne KOMIIJIEKCHOTO YncIia B cTeneHb. V3Bneuenue 2
KyOH4eCcKOro KOpHs U3 KOMIUIEKCHOTO Yuciia
87 KontponsHas padora Ne6 o reme «KoMIIieKCHbIE YUCIIa 1
IIpousBoanasn 29
88-89 Yucnoble NOCIIET0BATENIbHOCTH 2
90-91 2
IIpenen uncinoBoil MOCIEIOBATEILHOCTH
92-93  |[Ipenen pynkumu 2
94-95  |OmpenencHue MPOU3BOTHOM 2
96-98 Beruucnenue npon3BogHbIX 3
99-101 [|Hubdepenuuposanne cnoxHoii pynkuum. Juddepenunpopanne 3
oOpaTHO# GyHKIIHH
102-104 |YpaBHeHHE KacaTelIbHOH K rpaduKy GyHKINN 3
1
105 KonTponbnas padota Ne7 no teme « [IponsBognasi»
106-109 |I[IpumeHeHue NpOU3BOAHOM K HCCIIEOBAHUIO (DYHKIUH 4
110-111 |Iloctpoenue rpapukoB HyHKIUI 2
112-115 HaxoxxneHne HanOONBIINX U HAMMEHBIINX 3HAYEHUN (QYHKIIUU 4
116 KonTponbnas padota Ne 8 o reme «IIpuMeHeHue nponu3BoaHON» 1
Kom0unaTtopuka u BeposiTHOCTH 7
117-118 |TIpaBuio ymuoxkeHus. IlepecTaHOBKY 1 (pakTOpHATIBI.
119-120 |BsIOOp HECKOJIBKUX 37eMEHTOB. buHOMuUanbHbIe KO3 PHUIIHEHTHI 2
121-123 5 3
CrnyyaitHble COOBITHS U UX BEPOSITHOCTH
9
Iloemopenue
124-125 |IIpeobpa3zoBaHuE TPUTOHOMETPUUECKHUX BBIPAKCHHIMA 2
126-127 |TpuroHomerpruyeckue ypaBHEHUs U HEPABEHCTBA 2
128 Brruucnenune npon3BoaHON 1
129-130 |I[IpumeHeHue MPOU3BOAHOM K HCCIIEOBAHUIO (DYHKLIUH 2




131-132 |UtoroBas KOHTpoJsibHAs paboTa 2
133-136 4
Peszeps
11 kaace
Ne HaunmenoBanue paszena, TeMbl Kon-Bo
9acoB
1-4 TToBTopenue kypca 10 kiacca. 4
Tpuronomerpuueckue Gyakimy, ypasHeHust. [Ipoussoanas. [Ipumenenue
IIPOU3BOTHOM K PELICHUIO 3a/1a4.
MHorouJ/ieHbl 10
5-7 MHOro4JIeHbI OT OJTHOM TIEPEMEHHOM 3
8-10 MHorou4sieHb! OT HECKOJIBKUX MIEPEMEHHBIX 3
11-13  VYpaBHEHHUS BBICIIHX CTEIICHEH 3
14 KontponbHas pabota Ne 1 mo reMe ~ «MHOTOUIEHBD) 1
Crenenu u kopHu. CTeneHHbIe PYHKIHA 21
15-16 [lonsiTue KopHs N-0¥ cTeneHu U3 AeHCTBUTENBHOIO YHCiia 2
17-19 Oyuxum y = 4/X , ux cBoiictsa 1 rpaduku 3
20-22 CaoticTBa KOpHSI N-0M CTENEHN 3
23-26 [peoOpazoBanre MPpaITIOHATBHBIX BEIPKEHUI 4
27 Kontponbhas padora Ne 2 « CteneHu U KOpHU» 1
28-29 [TonsTHE CTETIeHH C JIFOOBIM pallMOHAIBLHBIM MOKa3aTeNleM 2
30-32 Crenennble (YHKIINH, X CBOWCTBA M TpaduKw 3
33-34 W3Bnedenne kopHEi N3 KOMIUIEKCHBIX YUCEIL. 2
35 KontponbHas padota Ne 3 « CtenieHHas QyHKITHS 1
IToxa3aTenbHas U JorapupmMuyeckast GyHKIHN 30
36-38 [MokazarenpHast QyHKIWMS, ee CBOICTBA U rpaduk 3
39-41 [lokazarenbHble ypaBHEHHS 3
42-43 [TokazarensHble HEpPaBEHCTBA 2
44-45 [onstre norapugma 2
46-48 Jlorapudmuaeckas QyHKIWSI, €€ CBOMCTBA U rpaduK 3
49 KontponbHas pabota Ne 4 « [TokazatenbHas u lorapupmMuieckas 1

byHKIANY




50-53 CaoticTBa orapuhmoB 4
54-57 Jlorapudmuueckue ypaBHEHHS 4
58-60 Jlorapudmudeckue HepaBeHCTBA 3
61-64 JuddepentmpoBanme mokazaTenbHON 1 TorapuMUIecKoit QyHKIMN 4
65 KonTtpomnsnas padota Ne 5 «Jlorapupmudeckre ypaBHEeHUS U 1
HEPaBEHCTBA»
IlepBooOpa3Hasi U MHTErpas 8
66- 68 [TepBOOOpa3Has U HEOTPEICIICHHBII HHTETPAT 3
69-72 OnpeneneHHbI HHTErpa 4
73 Konrponbnas padora Ne 6» [lepBooOpazHas u uHTErpam» 1
DJIeMeHTbI TEOPUH BEPOSITHOCTEH H MATEMATHYECKON CTATHCTHKH 9
75-76 BeposTHOCTh U TeoMeTpust 2
77-79 HesaBucumble TOBTOpEHHS UCIIBITAHUI C IBYMS HCXOaMU 3
80-81 CraructTiyecKie MeTo 1l 00paboTKu HH(OpMALIH 2
82-83 ["ayccoBa kprBasi. 3aKOH OOJIBIIMX YHCE 2
YpaBHeHus1 1 HepaBeHCTBA. CrcTeMbl YPABHEHU U HEPABEHCTB 37
84-87 5. PaBHOCHITBHOCTD ypaBHEHHIA 4
88-91 7. O0111e METOIBI PEIlICHUS] YPaBHEHHIA 4
92-94 PaBHOCMITBHOCTh HEPABEHCTB 3
95-98 VY paBHEHUS U HEPABEHCTBA C MOIYIISIMU 4
99 KonTponbeHast pabota Ne 7 «YpaBHEHHUS 1 HEPABEHCTBAY 1
100-103 HppaumoHaibHble ypaBHEHNS U HEPABEHCTBA 4
104-105 JlokazaTenbCTBO HEPAaBESHCTB 2
106-108 VY paBHEHUS 1 HEPABEHCTBA C ABYMsI IEPEMEHHBIMU 3
109- 113 | Cucrembl ypaBHEHUI 5
114-115 KonTponbsHas pabota Ne§ « YpaBHEHUs U HEPABEHCTBA 2
116- 120  |3amauum ¢ mapaMeTpaMu 5
IloBTOpEHHE 14
121 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKEHUH. 1
122 TpuronomeTrpruyeckue ypaBHEHHUS 1
123-124 ITokxazarenbHblE ypaBHEHUS U HEPABEHCTBA 2
125 Jlorapudwmsl. [IpeoOpazoBanue morapuMUUECKUX BbIPaXKEHHI. 1
Jlorapudmuueckas QyHKIUSA
126-127 Jlorapudmuueckne ypaBHEHUS U HEPABEHCTBA 2
128 OYHKINH U UX CBOKCTBA 1




129 [Ipon3BoHas U €€ TEOMETPUYECKUM CMBICTT 1
130-131 Brrurncnenue npon3BoanbiX. MccnenoBanue QyHKITHIA. 2
132 [TepBooOpa3Has u UHTErpa 1
133-134 Wrorosas KoHTpoJIbHAS paboTa 2
135-136  |Pe3eps 2
HUTOrO: 136
Mopyas I'eomeTpus
10 knace
Ne HaunmenoBanue pa3zena, TeMbl Koin-Bo
4acoB
BBeienne. AKCHOMBI CTEPEOMETPUH U HX CJIeCTBHS. 5
1 OCHOBHBIE TIOHATHS CTEPEOMETPUU. AKCHOMBI CTEPEOMETPHH. 1
2 Hexkotopsie cneacTBus n3 akcuom 1
3 [ToBTOpenune HopMyIUpPOBOK AKCHOM U J0KA3aTENbCTB CIEACTBUN U3 1
HUX
4-5 Pemenue 3a1ay Ha IpUMEHEHHE aKCUOM CTEPEOMETPUH U UX 2
CIIEICTBUM.
IHapaneJbHOCTH NPAMBIX U IIJIOCKOCTEH. 17
6 [TapannensHble npsiMbie B ipocTpaHcTse. [lapamiensHoCcTh TPEX 1
IPSMBIX
7-10 [TapamienbHOCTD MPSIMON U TUNIOCKOCTH 4
11 CkpenuBaronmecs npsiMele. 1
12-13 | Vsl ¢ cOHanmpaBIeHHBIMHA CTOPOHAMHE. YTOII MEXIY MPSIMBIMU B 2
POCTPAHCTBE.
14 Pemenue 3a1a4 no teme «llapannensHOCTh NPSAMBIX, IPSIMOI U 1
TUTOCKOCTHY
15 Kontponbnas padora Nel «B3anmHOE pacmosioxkeHUE IPSIMBIX B 1
IPOCTPAHCTBE»
16 [TapamnensHbie IockocTr. CBOMCTBA MapalIeIbHBIX TIOCKOCTEH. 1




17 Pemenne 3amay Ha MpUMEHEHHUE OTIPEICIICHHS M CBOMCTB 1
NapaJuIeIbHBIX MIJIOCKOCTEH.
18 Terparap. 1
19 [Tapannenenunes. 1
20 [Tpumeps! 3a1a4 HA TOCTPOCHUE CEYCHUI 1
21 3amaun Ha TOCTPOCHUE CEUCHUI 1
22 KonTtponsHas padora Ne2 «[lapaminensHocTh miockocteit. Terpasap 1
U TTapaJuIeIIeTIAIIe
IMepneHIMKYJISIPHOCTH NPSIMBIX H IJIOCKOCTEIA. 20
23 [lepnennukynsipHble npsiMele B ipocTpancTBe. [lapamnenbHbie 1
npsIMbIC, TIEPIICHTUKYIISIPHBIC K TUIOCKOCTH
24-25  |[Ipu3HAK NepIeHANKYISIPHOCTH MPSMON U IIIOCKOCTH 2
26-28  |Pemienue 3a/1a4 Ha NEPIEHIUKYISIPHOCTD MPSMON U TUIOCKOCTH. 3
29 Paccrostnue ot Touku 1o miockoctu. Teopema o Tpéx 1
NepIeHINKYIISPax.
30-31  |Pemrenue 3a/1a4 Ha MPUMEHEHUE TEOPEMBI O TPEX MEPIICHANKYIIpax 2
32 Yroa Mexay npsiMOi U TNIOCKOCTBIO. 1
33-34  |Pemienue 3a1a4 Ha NPUMEHEHHE YIJIa MEKIY MPSIMOH 1 2
TUTOCKOCTBIO.
35 JIByrpaHHbIii yrod. 1
36 [Ipu3Hak nepneHaAuKyIIpHOCTH JIBYX IIOCKOCTEH. 1
37 [IpsaMoOyroyibHBIN apauIeIenunes] 1
38-39  |Pemienwue 3a/1a4 Ha IPUMEHEHHUE CBOWCTB MPSMOYTOJIBHOTO 2
napaJenenunena
40-41  |Pemenue 3agaq o teme «llepneHAUKYIPHOCTD MPSIMOH U 2
TUTOCKOCTHY
42 Kontponbnast padora Ne3 «lleprieHIuKyIsIpHOCTD MPSMBIX U 1
IIJIOCKOCTEN
MHoOrorpaHHUKHU 12




43 ITonarue mHOrorpannuka. Ilpuszma.

44 [Tnomaaps 6OKOBOW MOBEPXHOCTH MPU3MBI

45-46 Pemenue 3amay Ha HaXOXJACHUE DJIEMEHTOB U ITOBEPXHOCTH MPU3MBI

47 Iupamua.

48 [IpaBunpHas nupamMua.

49 Pemienue 3a1au Ha HAXOXK/JIEHUE AIIEMEHTOB U IIOBEPXHOCTH
TUPaAMUJIBI

50 YceuéHHaAs TUpaMua.

51 Pemrenue 3amau o teme «llupamuga

52 [IpaBuiIbHBIE MHOTOTPAHHUKH

53 Penrenue 3amau mo teme « MHOTOTpaHHUKIY

54 Kontponbnas padota Ne4 « MHOTOrpaHHUKIY

BexTopsbl B IpocTpaHcTBe

55 [TonsiTue BekTOpa. PaBeHCTBO BEKTOPOB.

56 CrnosxeHue 1 BeIYMTaHHE BEKTOPOB. CyMMa HECKOJIBKUX BEKTOPOB.
57 YMHOKEHUE BEKTOpa Ha YUCJIO.

58 Kommnanapusie Bexktopsl. [IpaBuio napamienenunena.

59-60 |PaznoxeHue BeKTOpa MO TPEM HEKOMILJIAHAPHBIM BEKTOpaM

IToBTOpenune kypca reomerpun 10 ki1acca

61 [ToBTOpEHNE. AKCHOMBI CTEPEOMETPUHU U UX CIIEICTBUS

62-63  |[loBropenue. [lapamienbHOCTh M NEPICHAUKYISIPHOCTD MPSIMBIX U

IUIOCKOCTEN
64 IToBropenue. [Ipumenenune TeopeMsl 0 TPEX MEPIEHTUKYIISAPAX
65 IToBTOpenne. MHOrorpaHHuKH. BEeKTOpHI B TPOCTpaHCTBE

66-68 | Peseps.




11 knace

Ne HanmenoBanue pasneina, TEMBI Koin-Bo
4acoB
MeTox KOOpPAUHAT B MPOCTPAHCTBe. J|BHKeHNs. 20
1 [IpssimoyromnbHas cucTeMa KOOPAWHAT B IIPOCTPAHCTBE 1
2-3 Koopaunatsl BekToOpa. 2
4-5 CBs13p MEX/1y KOOPIMHATAMU BEKTOPOB U KOOPAMHATAMH TOYEK. 2
6-7 [Tpocreiimme 3aaun B KOOpIUHATAX. 2
8 VYroa Mexay BEKTOpaMH. 1
9-10 CkaysipHOE TTPOU3BEICHUE BEKTOPOB. 2
11-13 | BeluuciaeHue yriaoB MKy MPSIMBIMU U TNIOCKOCTSIMH. 3
14 LenTtpanpHas cummerpusi. OceBasi CHMMETPHSL. 1
15 3epKajibHasi CHAMMETPHUSL. 1
16 [TapannenbHBIi IepeHoC. 1
17-19 | Pemenue 3ama4u 1o remMe «MeTo 1 KOOpJIUHAT B IIPOCTPAHCTBEY 3
20 Konrtponsnast padora Ne 1 mo teme « KoopanHaTsl 1 BEKTOpEI B 1
MIPOCTPAHCTBE»

Humuuap. Konyec. Hlap. 20
21-23 | llonstue nunuHapa. Inomanb NoBepXHOCTH LIUIUHIPA. 3
24-25 | IlonsaTtue konyca. [Tnomaae MoOBEpXHOCTH KOHYCA. 2
26 Y ceuéHHBIN KOHYC. 1
27-28 | Pemenwue 3amay mo Teme « Lwmaap. Korye» 2
29-30 | Cdepa u map. 2
31 VYpaBHerwue chepsl. 1
32-33 | B3aumHoe pacrionioskeHue chepbl U IMIOCKOCTH. 2
34 Kacarenbnas miiockocTs K cdepe. 1
35 I[Tnommans cdhepsi. 1
36 Cdepa, BiricanHasi B MUJIMHAPUYECKYIO TIOBEPXHOCTD. 1
37 Cdepa, BurcanHasi B KOHUYECKYIO TIOBEPXHOCTb. 1
38-39 | Pemenue 3a1a4 no teme «Tena BpamieHus» 2




40 Kontponbnas padota Ne 3 mo teme « Tena BpareHus» !
O0LEMBI T 18

41-42 | O6BEM IPAMOYTOJILHOTO MapajuieenuIe1a 2
43-44 | OOBbEM IPSAMOi TPU3MBI 2
45-46 O0BEM muIMHIpA. 2
47 Brruncnenmne o0bEMOB TeIl ¢ TOMOIIBIO HHTETpaJa. 1
48 O0BEM HAKIIOHHOM MTPU3MBI. 1
49-50 | OOBEM mUpaMUIbL. 2
51 O0BEM KoHyca. 1
5253 O06béM m1apa . 2
54 OOBEM mIapOBOTO CETMEHTA, IAPOBOTO CJIOS M IAPOBOTO CEKTOPA. 1
55 [Tnomane chepsr. 1
56-57 | Pemenne 3aga4 1o Teme «OGBEMBI TEI. 2
58 KontponbHas padora Ne 4 mo teme «O0bEMBI TEI» 1
59-65 | 3akuawuuTeEIbHOE MOBTOPEHHE 7
66 HToroBasi KOHTpOJIbHASA paboTa 1
67-68 | Peseps 2




