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ITosicHuTEeIbHAA 3alICKA
e Pabouas mporpamma pazpaborana B coorBerctBUM ¢ PI'OC COO c¢ yuérom TpeboBaHMIA:
®enepallbHOTO rOCYIapCTBEHHOTO0 00pa30BaTEIbLHOIO CTaHJapTa OCHOBHOI'O 001Iero 00pa3oBaHus,
YTBEPXKIEHHOTO TpuKkazoM MuHoOpHayku P® o0131..12.2015 Nel578, ¢ uU3MEHEHHSIMHU,
BHECEHHBIMU MpHUKa30oM MuHHCTEpCTBa oOpa3oBaHus W Hayku Poccuiickoit ®enepauuu oT
31.12.2015 Nel1577;

e PaGouast mporpamma paspaboraHa Ha ocHoBe npumepHoil mporpammbl COO mo maremaruke, ¢
y4€TOM aBTOPCKOW MpPOTpaMMBbl cpeiHero odmero odpazoBanus mo marematuke: K0.M. Konsruna
Anrebpa m Havasma mMaremarudeckoro aHanm3a.( COopHuk paboumx mporpamm 10-11 kimaccer:
yue0.1mocobue s 001eoOpa3oBaT.opranu3annii: 0a30BbId W YIUIyOJICHHBIM YpOBHHU  /COCT.
T.A.BypmuctpoBa —2-¢ usf., nepepad. M.: [Ipocserienue, 2018 -143c.) u
JI.C.Aranacsina. I'eomerpust . (I'eomerpus .COOpHUK mHpuUMEpHBIX padounx nporpamm.l0-11
KJIacChl: ydyeObHoe mocobue st 0011eo0pa3oBaTeNIbHBIX OpraHU3aluii: 0a30BbId U yrIIyOIl.ypOBHU
/coctaButens T.A.bypmuctpoBa- 3e uzzg,nonona. Mocksa, [Ipocsemenne 2019 r.-159¢

¢ PaGouas nporpamma opueHtupoBana Ha yueOHuku: KO.M.Komsrun, M.B.TkauéBa, H.E.denoposa,
M.U.111abynun. Matematuka: anredpa 1 Hayana MaTeMaTHYECKOro aHaJIu3a, reoMeTpus. Anredpa
Y Hauyaja MaTeMaTu4ecKoro ananuza.ll kmacc: yueb. nms o61eo0pa3oBaT. opraHu3aiuii :0a30BbIi
u yray6n.ypoBuu-/-u3n-M. : IIpocsemienne,2019-384c.:mn.u JI.C.Atanacsan, B. ®.byrysos, C.b.
Kamomes u ap «l'eomerpus 10-11 kin: y4eOH.mia oOrieoOpa3oBar opraHuzauuid, 6a30BbIid U
yriayOneHHslil ypoBHu», M., «lIpocBemenue,2017 r.»

e PaGouas nmporpamma paspabotaHa B cooTBeTCTBUM ¢ [losojkeHneM o pa3paboTKe M yTBEp)KJIECHUH
y4eOHBIX IPEMETOB, KYpCOB MYHUIIMIIAIBHOIO OI0KETHOTO 00111e00pa30BaTENbHOTO YUPEIKICHUS
«Mupnenckas COLLl», npuHATHIM Ha 3acenaHuu neparoruueckoro cosera Nel or 31.08.2021 r. u

yTBepxAeHHOro npuka3zom Nel45 ot 01.09.2021 r.
e PaGouas mporpamma «Martematuka» B 11 kiacce, paccuutaHa Ha 204 wyaca, KOJIUYECTBO

KOHTPOJBbHBIX pador - 10

HN3y4yeHue Kypca MaTeMaTHKH HA 02a30BOM YPOBHE HAINPABJIECHO HA IOCTHKEHHUE CJIeTYHIIHNX
neJen:

-OBJIAJICHUE CUCTEMOH MaTeMaTHUYECKUX TOHSITHH, 3aKOHOB M METOJOB, H3ydaeMbIX B Mpeienax
OCHOBHOW 00pa30BaTEIbHOW MPOrpaMMBbl CPEHEro 00IIero o0pa3oBaHuUs, YCTAHOBICHUE JIOTUYECKOM
CBSI3U MEKIY HUMU;

-OCO3HAHHE M OOBICHCHHE pojin MaT€MAaTUKH B OIMMCAHUHU W HUCCIICAOBAHWH IPOLCCCOB U HBHeHHfI;
MMpEaACTaBJICHHUEC O MATEMATUYCCKOM MOACIIMPOBAHUU U €T0 BO3BMOKHOCTAX;

-OBJIaJICHUE MAaTEeMaTHYECKON TEPMHUHOJIOTHEH W CHMBOJIMKOW, HAYAJbHBIMH TOHATHSIMHU JIOTUKH W
MNPUHIUIIAMA MaTEMaTUYECKOTO JI0KAa3aTelIbCTBA; CaMOCTOATEIBLHOIO TIPOBEJICHUS JOKA3aTeNbHbIX
paccyXJIeHU B XOJIe pelIeHUs 3a/1ay;



-BBITIOJITHEHUE TOYHBIX M TNPHUOIMKEHHBIX BBIYMCIEHUE M IPeoOpa3oBaHU BBIPAKEHHI; pelIeHHe
YpaBHEHHMI W HEPABEHCTB; pEIICHHE TEKCTOBBIX 3ajau; McCCieNOoBaHHWE (YHKUUH, MOCTPOEHHE WX
rpaduKoB; OllEeHKa BEPOATHOCTH HACTYIUICHHS COOBITUI B MPOCTEUIIINX CUTYAIUSAX;

n300pakeHHE IUIOCKMX W TPOCTPAHCTBEHHBIX T€OMETPUYECKHX (Uryp , UX KOMOWHAIMIA; YTEHHE
FeOMETPUUECKUX YepTeKel; onrcanrue 1 000CHOBaHUE CBOMCTB (UTYP U OTHOLICHUM MEXAYy HUMH;

-CIIOCOOHOCTh [MPUMCHATH HpI/IO6peTeHHBIe SHAaHUA WU YMCHUA I PCHICHUA 3aaa4, B TOM YMUCIIC 3ada4
IMPAKTUYCCKOI'0 XapaKTepa 1 3a1a4 U3 CMEXKHBIX y‘l€6HHX MpEaAMETOB.

Ha yriy0/jieHHOM ypOBHe K [1€pEUHCICHHBIM BbIILLIE J00aBIISIOTCS:

-CTaHOBJICHUEC MOTHUBAllMU K IIOCIICAYHOIIEMY HM3YUCHHUIO MAaTEMATUKH, €CTCCTBCHHBIX M TCXHHYCCKHUX
AUCHUIIIMH B YUPCKACHUAX CUCTECMbI CPCAHCIO U BBICILICTO HpO(bGCCI/IOHaJIbHOI‘O 06pa30BaHI/IH n i
CaMOO6paSOBaHI/I5{;

-IIOHUMAHUC U YMCHUC O6’b$ICHI/ITb IMPUYIKUHBI BBCACHHUA a6CTpaKLII/II>’I IIpU MOCTPOCHUN MATCMATHYCCKUX
TEOpUI;

-OCO3HAaHWEC W BbIABJICHHUC CTPYKTYPBI J0OKa3aTCJIbHBIX paccyncaeHHﬁ, JIOTHYECKH OOOCHOBAHUS
JI0KA3aTeNbCTB; OCMBICIICHHE MPOOIEMbI COOTBETCTBHS JEAYKTUBHBIX BHIBOJIOB OTBJICUEHHBIX TEOPUN U
pEATbHOM )KU3HU;

-OBJI/ICHHE OCHOBHBIMHU TMOHATHSAMH, HACIMH M METOAaMH MaTeMaTHYeCKOTO aHalu3a, TEOPHUH
BEPOSITHOCTEH M CTATHCTHKH; CIIOCOOHOCTh MPUMEHATH MOJYyYEHHBIC 3HAHUS JIs ONMUCAHUS U aHaIu3a
npo0JieM U3 peabHOM KU3HU;

-TOTOBHOCTh K PELICHUIO IIMPOKOrO Kiacca 3a/Jad U3 Pa3IMYHbIX Pa3/IeIOB MAaTEMaTUKU M CMEXHBIX
y4eOHBIX MPEAMETOB, K IOUCKOBOM U TBOPUYECKON [EATEIbHOCTH, B TOM YHCJIE MPH pPEIICHUU
HECTaHAAPTHBIX 3a7aY;

-OBJIAICHUEC HAaBBbIKaMU MHCIIOJIb30BAHUA KOMIIBIOTCPHBIX IIPOrpaMMm IIpU PCHICHUHW MATCMATHUYCCKHUX
3a7ia4, B TOM YUCJIC JIA MMOMCKA IYyTU PCHICHUA U WJTIOCTPpAlMU X04a paCCyKACHUA.

3agaun u3ydyeHust yaeOHOro npeaMera

3amayamu peanuzanuu yueoHoro npeamera «MaTemaTuka Ha yrilyOJ€HHOM YPOBHE CPEIHEro OOIIero
00pa30BaHUs SBJISIOTCS:

-CUCTEMATU3NPOBATHL CBEACHUA O YHCJIaX,; U3YYUTh HOBBIC BUAbI YN CJIOBBIX BI)Ipa)KeHI/Iﬁ n q)OpMYJ'I,

-COBEpIICHCTBOBATh IIPAKTUYECKUE HABBIKM U  BBIYKWCIUTEIBHYIO KYJIbTYpPY, pPacIlUpUTh U
COBEpUIEHCTBOBATh aireOpanueckuil ammapar, c()OpMHpPOBaHHBIE B OCHOBHOW IIKOJE M €ro
IIPUMEHEHHUE K PELICHUI0 MaTEMAaTHYECKUX U HEMAaTeMaTU4eCKUX 3a7ad4;

-paCliipuTh U CUCTEMATU3UPOBATH 061u1/1e CBCIACHUA O (1)YHKIII/I${X, IMOIMOJIHEHUE KJjiacCa MU3ydacMbIX
GYHKIUH, WILTIOCTpalus IIHPOTHl MPUMEHEHHUs QYHKIUH Ui ONUCAaHUS M HM3YUEHUS pealbHBIX
3aBUCHMOCTEM;

-U3y4YUTb CBOMCTBA MMPOCTPAHCTBCHHLIX TCII, (I)OpMI/IpOBaTB YMCHHA NPHUMCHATH ITOJYUCHHBIC 3HAHUSA
JJId pCHICHUA MPAKTUYCCKUX 3aaa4,

pa3BuUBATh NPECACTABIICHUA O BEPOATHOCTHO-CTATUCTUYICCKHUX 3dKOHOMCEPHOCTAX B OKPY’KAroMIeM MHUPC,
COBCPHICHCTBOBATh HHTCIUICKTYAJIBHBIC W PCEUYCBBIC YMCHHA ITYTEM O6OFaHleHI/I${ MaTeMaTU4ICCKOIo
SA3bIKA, PA3BUTHUA JIOTUYCCKOI'O MBIIIIJICHUS

-IIO3HAKOMUTHCA C OCHOBHBIMHU UJCAMHU U METOAAMU MAaTEMAaTHYCCKOI'O aHaJIn3a.



IInanupyembie pe3ybTaThl OCBOCHHS Y4e0OHOro Kypca ajaredpa u Ha4yaJjia aHaJIn3a

Yray0/ieHHbIH YPOBEHb
Jlist  ycmeurHoro TPOAODKEHUS OOpa3oBaHHsI MO CHEIUAIBHOCTSM, CBS3aHHBIM C TMPUKIATHBIM
UCIONIb30BaHNWEe MaTeMaTuku (1-ii ypoBeHb MJIaHUPYEMBIX PE3YJIbTaTOB), BBIMTYCKHUK HAYYMThCS, a
TaK)Ke MOJYYUT BO3MOKHOCTH HAYYUTHCSH TSI 00ECIIEUCHHSI YCIICITHOTO MPOOJIKCHHSI 00pa3oBaHus
[0 CIELUAIbHOCTSAM, CBA3aHHBIM C OCYIIECTBICHHEM HAYYHOW U HCCIIENOBATENbCKON ACSITENbHOCTH B
00JlacTU MaTEeMaTUKH W CMEXKHBIX HayK (2-# ypOBEHb IUIAHMPYEMBIX pE3YJbTAaTOB, BBIIEICHO
KYpCU8oM).

JJIeMEHTHI TEOPHH MHOKECTB M MATEMATHUYECKOMH JIOTHKH

— CBOOOJHO OHepI/IpOBaTBl MOHSTHSIMHA: MHOXECTBO, ITyCTOE, KOHEUHOE U OECKOHEYHOE MHOKECTBA,
3JIEMEHT MHOKECTBA, IIOJIMHOKECTBO, ITepeceYeHue, 00bEAMHEHUE U Pa3HOCTh MHOYKECTB;

—  TIPUMEHSTH YUCIIOBBIE MHOXKECTBA HA KOOPJMHATHOM MPSIMOIA: OTPE30K, MHTEPBA, MOJTYUHTEPBAJI,
MIPOMEXKYTOK C BBIKOJIOTOH TOYKOM, rpayuuecKoe MpeICcTaBICHIHEe MHOXKECTB Ha KOOPAMHATHOMN
IVIOCKOCTH;

— TPOBEPATH MPUHAJICKHOCTD SJIEMEHTA MHOXKECTBY;

— HaXOJWTh NEepeceycHre U 00hEAMHCHNE MHOXKECTB, B TO YHCJIC MPEACTABIICHHBIX TpapUIeCKH Ha
YUCJIOBOM MPSIMOM M HA KOOPAMHATHOM INIOCKOCTH;

— 3aJ]aBaTh MHOKECTBA MEPEUYUCICHUEM U XapaKTEPUCTUUECKUM CBOMCTBOM;

— ONEepUpOBAThH MOHATUSMU: YTBEPKICHHUE, OTPULIAHUE YTBEPKACHUS, UICTUHHBIE U JIOKHbBIE
yTBEPXKACHUS, TPUUMHA, CIICJACTBHUE, YACTHBIN cly4yail 00IIero yrBepKAeHUsI, KOHTPIPUMED;

— TPOBOJUTH JOKA3aTEIbHBIE PACCYKACHUS JJIT 0O0OCHOBAHUS UCTUHHOCTH YTBEP KICHHIA.

— Onepupoeambv noHsamuem onpedeﬂeﬂwz, OCHOBHBIMU BUOAMU onpedeﬂeuuﬁ u meopem,
— NOHUMamb Cymsb KOCBEHHO20 60Ka3ameﬂbcm6a;
— onepupoeamb NOHAMUAMU CUENTHO20 U HECUEemMH020 MHOoJIcecmeda,

—  NpUMEHAMb MemoO MaAmemMamuieckol UHOYKYuu 015 NPo8edeHUs: pACCYICOeHUll U 00KA3amenbCme U Npu peueHuu
3a0au.

B noBceiHeBHOM KU3HHU M NIPH U3YYEHHHU APYTUX NPeIMETOB:

— HCIIOJIB30BaTh YHMCJIIOBBIC MHOXKECTBA HA KOOpI[I/IHaTHOI\/'I pr[MOfI 1 Ha KOOpI[I/IHaTHOI\/’I IJIOCKOCTH IJIs1
OIMMCAaHUs PCAJbHBIX ITPOLCCCOB U HBHCHHﬁ;

— HOPOBOAUTH NOKA3aTCIIbHBIC PACCYKICHUA B CUTyAllUAX HOBCCI[HCBHOI‘/’I JKU3HHU, IIPU PCUICHUHU 3a4a4
U3 APYrUX NPeAMETOB.

—  UCHONb308AMb MEOPEMUKO-MHONCECMBEHHI A3bIK U SA3bIK JI02UKU OJIsl ONUCAHUSL PeAbHbIX NPOYECCO8 U SGACHULL, NPU
peutenuu 3a0a4 Opyeux y4eOuvix npeomemos.

Yucjia 1 BeIpaKeHus

— CB000AHO OTEpUPOBATH MOHATUAMHU: HATypPAIbHOE YHCII0, MHOYKECTBO HATypaIbHBIX UYHCEN, IEI0E
YHUCJIO, MHOXKECTBO IIEJIBIX YHCEN, OOBIKHOBEHHAsS APOOK, AECITHYHAS IPOOb, CMEIIaHHOE YUCTIO,
PalMOHAIIBHOE YHUCIIO, MHOYKECTBO PALIMOHAIBHBIX YHUCEII, UPPALMOHAIIBHOE YUCII0, KOPEHD CTENIEHU
n, IEMCTBUTENIBHOE YUCIIO, MHOKECTBO JIEMCTBUTEIIBHBIX YHCEII, TEOMETPUYECKAS] MHTEPIIPETALINS
HATypaJbHbIX, IEIBIX, PALMOHAIBHBIX, JEHCTBUTENBHBIX YHUCEIL,

— TIOHUMAaTh U OOBSACHATH PA3HUILY MEXKY MO3UIITMOHHON U HEMO3UIIMOHHON CHCTEMaMH 3aIlliCH
JHCeTT,

— TEepPEeBOJUTH YMCIIA U3 OJHON CUCTEMBI 3alUCH (CUCTEMBI CUUCIIEHUS) B JPYTYIO;

— JIOKa3bIBAaTh U UCIIOJb30BaTh MIPU3HAKU JCIIMMOCTH CYMMBI U ITPOU3BENEHUS IIPHU BHIIIOJHEHUU
BBIUMCIICHUM U PEILICHUM 3a/1a4;

—  BBINOJIHATH OKPYTJICHHE PALIMOHATBHBIX U UPPALIMOHATBHBIX YHACEII C 3aJJaHHOW TOYHOCTHIO;

— CpaBHUBATH JICHCTBUTEIbHBIC YHCIIa PA3HBIMU CITOCOOAMU;

1 3)_IGCL " faJjiee: 3HaTb OIIPEACICHUC TIOHATHSA, 3HATh U YMCThb 000CHOBBIBATH CBOMCTBA (HpI/ISHaKI/I, €CJIM OHHU GCTI)) IIOHATHA,
XapaKTCepU30BaTh CBA3U C APYT'UMU IOHATUAMU, NIPEACTABIIAA OAHO NMOHATHUEC KaK 4aCTh LCJIOCTHOI'O KOMILJIICKCA,
HCIIOJIB30BaTh IIOHATHE U €r0 CBOKMCTBA IIpyu NPpOBEACHUN paCCY)K,HCHPIﬁ, J0Ka3aTeJIbCTB, pCIUICHUU 3a/1a4.



— ynopsAaoduBaTh YUCJIIA, 3alIMCAHHBIC B BU/IC OGBIKHOBCHHOﬁ u ILCCSITH‘{HOP’I [[pO6I/I, quciia,
3allMCaHHBIC C NCIIOJIb30BAHUEM apI/I(bMeTI/I‘-ICCKOI‘O KBaZApaTHOr 0O KOPHA, KOpHefI CTEIeH! OOJIbIIIE
BTOPOW;

— Haxoauts HO/] 1 HOK pa3ubiMu crioco0amMu 1 UCTIONIb30BaTh UX MPH PEIICHUH 3a/1a4;

— BBIIIOJIHATH BBIYUCIICHUA U HpeO6pa3OBaHI/ISI Bpra)KeHHﬁ, COACpIKaAIInX HCﬁCTBHTeHBHBIe qyucia, B
TOM YHMCJIC KOPHHU HATYpPaJIbHBIX CTeHeHeﬁ;

— BBIINIOJIHATE CTAHAAPTHBIC TOXKACCTBCHHEBIC HpeO6pa3OBaHI/IH TPUTOHOMECTPHUUCCKHX,
J'IOl"apI/I(i)MI/IquKI/IX, CTCIICHHBIX, HPPAllMOHAJIbHBIX BI)Ipa)I(eHI/Iﬁ.

—  €80000HO ONEPUPOBANDL YUCTOBLLMU MHONCCCMEAMU NPU PEUUCHUU 3A0aY;

—  NOHUMAMb RPUHUHBL U OCHOBHBLE UOCU PACUIUPEHUSL YUCTIOBBLX MHONCECIE,

—  enadems OCHOGHLIMU NOHAMULMU MEeOPUU OCTUMOCTIU RPU PEeUUEeHUU CIMAHOAPMHBIX 3400,

—  umemv 6a308ble NPEOCMABLCHUSL O MHONCECMEE KOMNIEKCHBIX HUCEL;

—  €80060OHO BbINOIHANb MOICOECMBEEHHbIE NPEOOPAZ0BAHUSL MPULOHOMEMPUUECKUX, T02APUPMUYECKUX, CTNENEHHBIX
BbIPAIICEHULL,

—  enadems Gopmynou bunoma Heromona;,

—  npumeHsmb NpuU peweruu 3a0ay meopemy o aunelinom npeocmaenenuu HOZ, Kumaiickyio meopemy 06 ocmamkax,
Manyro meopemy Pepma;

—  npuMeHAmb NPU Pelenuu 3a0ay MeopemuKo-4Uciogvle QyHKyuiL;

—  npumeHamb npu pewenuu 3a0a4 yentvie Opoou, MHO20UIEHbL C OCUCMEUMENbHbIMU U YeTblMU KO3 puyuenmamu;

—  enademv ROHAMUAMU. RPUBOOUMBLIL U HENPUBOOUMBLIL MHOSOUICHBL, NPUMEHAMb UX NPU Pelenuu 3a0a4,

—  npumenams npu peuwienuu 3a0ay OcHO8HYI0 meopemy anzebpul;, npocmeuuiue QYHKYuU KOMIIAEKCHOU NepeMeHHOt KaK
2eomempuieckue npeodpaz0e8anusl.

B noBceHeBHO KU3HM U NIPH U3YYEHHH APYTUX NMPeIMETOB:

—  BBINIOJIHATH U OOBSICHATH PE3YNIbTAaThl CPABHEHUS PE3YIbTaTOB BHIUMCICHU MPU PEeLICHUH
MPAKTUYECKHX 3a]1a4, B TOM YHCIIe MPUOIMKEHHBIX BRIYUCICHUHN, UCIIONb3Yys Pa3HbIe CIIOCOOBI
CpaBHECHMI;

— 3alKChIBATh, CPABHUBATH, OKPYTJISATH YHUCIOBBIC JAHHBIC;

— HCIIOJB30BaTh PEAIbHBIC BEIMYUHBI B PA3JIMUHBIX CUCTEMAX U3MEPCHUS;

— COCTaBJISATh U OLICHUBATH Pa3HBIMU CIIOCOOAMU YMCIIOBBIC BHIPAKCHUS MIPH PEIICHUU TPAKTUUECKUX

3ala4 ¥ 3a/1a4 U3 Apyrux y‘le6HLIX MpeaAMcETOB.

YpaBHEHMSI U HepaBEHCTBA

— CB00OOJHO ONepUpoBaTh MOHATUAMU: YPAaBHEHUE, HEPABEHCTBO, PABHOCUIIbHBIE YPaBHEHUS U
HEPAaBEHCTBA, YPABHEHUE, SIBIISIFOIIEECS CIIEICTBUEM JAPYTroro ypaBHEHUS, ypaBHEHMUS,
PaBHOCHJIbHBIE HA MHOKECTBE, PABHOCUJIbHBIE ITPe0Opa30BaHusl ypaBHEHUH;

— pellaTh pa3Hble BUJbl YPABHEHHUI U HEPABEHCTB U UX CUCTEM, B TOM UUCJIE HEKOTOPbIE YPaBHEHUS
TPEThEeH U YETBEPTOM CTeneHel, APOOHO-pallMOHATIbHBIE U UPPALIMOHATIbHBIE;

— pemaTtb OCHOBHBIE TUIIBI IOKA3aTENbHBIX, JIOTAPUPMUUECKUX, UPPALIIOHATbHBIX, CTEIEHHBIX
YPAaBHEHU U HEPABEHCTB,0BIAA€Th CTAHIAPTHBIMU METOJIAMH UX PEIICHHUN, U IPUMEHSATh UX MPH
peLIeHuY 3a/1ay;

— IPUMEHATH TeopeMy be3y K pelleHuIo ypaBHEeHU;

— IPUMEHATH TeopeMy Buera /s peleHnss HEKOTOPBIX YPABHEHUIN CTEIIEHHU BBIIIE BTOPOA;

— TOHUMAaTh CMBIC] TEOPEM O PAaBHOCUJIbHBIX U HEPABHOCUJIbHBIX MPeoOpa3oBaHUsIX YpPaBHEHUHN U
YMETh UX JI0KA3bIBaTh;

— BJIaJETh METOJAMHU PEILICHUs YPaBHEHUHN, HEPABEHCTB U UX CHUCTEM, YMETb BHIOMpPATh METOJ
perieHust 1 000CHOBBIBAThH CBO BHIOOD;

— HCHOJB30BATh METO/ MHTEPBAJIOB JUI PELICHHUS HEPABEHCTB, B TOM YHCIIE APOOHO-PAlMOHATIBHBIX
Y BKJIIOYAIOUINX B c€0s1 UPpallMOHAIbHBIE BRIPAsKEHUS;

— pemiathb anredpanyeckue ypaBHEHHUS M HEPABEHCTBA M UX CHCTEMBI C TapaMeTpamMu
anredpanvyeckuM U rpapuueckuM MeToamu;

— BJAJACTh pa3HBIMU MCTOJaMHU JOKA3aTCIIbCTBA HCPABCHCTB,



pelaTh ypaBHEHHs B LIEJIbIX YHCIAX;

n300pakaTh Ha IJIOCKOCTH MHOXKECTBA, 33/1aBa€Mble YPaBHEHUSIMH, HEPABEHCTBAMHU U HX
CUCTEMAMHU;

CBOOO/THO MCIIOJIb30BaTh TOKECTBEHHBIE MPEOOPA30BAHMS [IPH PEILICHUN YPABHEHUH U CUCTEM

YpaBHEHUH.

€80000HO onpedensmb Mun u 6blOUPaAMs MEMoO peuleHus: NOKA3AMENbHBIX U T02APUPMULECKUX YPAGHEHUT U
HepageHCM8, UPPAYUOHATLHBIX YPAGHEHUT U HEPABEHCMNE, MPULOHOMEMPULECKUX YPAGHEHUU U HEPABEHCME, UX CUCTIEM,
Cc800600HO pewiams CUCTEeMbl TUHEUHBIX YPAGHEHU,

pewams OCHOBHbIE MUNbL YPAGHEHUL U HEPABEHCME C NAPAMEMPAMU;

npUMeHAMb npU pewenuu 3a0ay Hepasencmea Kowu — byusixosckozo, bepnynnu.

B noBceiHeBHO KU3HM U NIPH U3YYEHHHU APYTUX NMPeIMeTOB:

COCTABIISITh M PEIIaTh YPAaBHEHHsI, HEPABEHCTBA, KX CHCTEMBI IIPU PEIICHUH 3a]1a4 U3 APYTHX
y4eOHBIX MPEIMETOB;

BBITIONTHSATH OLIEHKY MPaBIOMO00Hs Pe3yIbTaTOB, TOTYyYaeMbIX MPU PEIICHUH Pa3TUIHBIX
ypaBHEHUH, HEPABEHCTB U X CUCTEM, IIPH PEIICHUH 337a9 U3 IPYTUX YIEOHBIX MMPEIMETOB;
COCTABIISITh M PelIaTh YPABHEHUsI U HEPABEHCTBA C MapaMeTPaMU TP PEIICHUH 3a]1a4 U3 JPYTUX
y4eOHBIX TIPEJMETOB;

COCTaBIISITh YPABHEHUE, HEPABEHCTBO MIIM UX CHCTEMY, OIMCHIBAIOIINE PEATBHYIO CUTYaIUIO W
MPUKJIAIHYIO 33129y, MHTEPIPETUPOBATH TOTyYCHHBIC PE3YyIIbTATHI;

UCIIOJIb30BaTh IPOTPAMMHBIC CPEIICTBA TIPH PEIICHUHU OTICIBHBIX KIIACCOB YPABHCHHN 1
HEPaBEHCTB.

DYyHKIUH

BrnaneTs moHATHAMU: 3aBUCIMOCTD BEJTHMYWH, (DYHKIIHS, apTyMEHT U 3HaueHue QyHKIH, 001acTh
OTIpeJIeJICHUs] © MHOXKECTBO 3HaUCHHUH (QyHKIMH, TpaduK 3aBUCUMOCTH, rpaduK (YHKIHU, HYIIN
(GyHKLINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, BO3pAacTaHUE HA YMCIIOBOM IIPOMEXKYTKE, yObIBaHUE HA
YKCJIOBOM IIPOMEXYTKE, HanOOJIbIlIee U HAaUMEHbIIee 3HaUeHUs (PYHKIIMU Ha YUCIOBOM
IIPOMEXYTKE, IepuoIuecKas GyHKLHUs, IEPHO, YeTHAsI U HeueTHast (QYHKIMH; TPUMEHSTh 3TH
TIOHATHS TIPU PEIICHUN 33124,

BJIJICTh MOHATHEM: CTENICHHAs (QYHKIMS; CTPOUTH €€ IrpauK U MPUMEHSITH CBOWCTBA CTEIICHHOI
(GYHKLINU TpU pelIeHuH 3aa4;

BJIQJIETh MOHATUSMU: TIOKa3aTeNbHAs PYHKIIUS, SKCIIOHEHTA; CTPOUTH WX IPpa)MKU ¥ IPAMEHSTh
CBOMCTBA MMOKa3aTeNbHON (DYHKIIMU P PEIICHUH 3a/1a4;

BJIQJIETh MOHITHEM: JIoTapuMudeckas GyHKINS; CTPOUTH €€ TpaduK UIPUMEHSITH CBOMCTBA
Jorapu@MUUecKor GyHKIMH MPU PELIeHUH 3a]1ay;

BJIAJIETh MOHATHEM: TPUTOHOMETPUUECKUE PYHKIIUH; CTPOUTH UX Ipa)MKU UIIPUMEHSATH CBOHCTBA
TPUTOHOMETPUUYECKUX (DYHKLUI NP peIIeHUH 3a/1a4;

BJIQJIETh MOHITHEM: 00paTHas (PYHKIHS; TPUMEHSITH 3TO IOHSATHE IIPH PEIICHUH 33]1a4;
MPUMEHSTH MTPH PEIICHUH 337a4 CBOMCTBA ()YHKIIHIA: YETHOCTD, IEPHOANIHOCTD, OTPAHUIECHHOCTH;
MPUMEHSITDH [P PEIICHUH 3a]a4 peoOdpa3oBaHus rpadukoB pyHKUINH;

BJIa/IETh MOHATUSIMH: YUCIIOBBIE [TOCIIEIOBATEILHOCTH, apuMeTnyecKasi 1 reoMeTpruiecKast
IIPOTrPECCUH;

MPUMEHSTH IIPHU PELLICHUHU 3ajlad CBOMCTBA U MPU3HAKU apu(PMETHUECKON U TeOMETPUIECKOM
MIPOrPECCHUI.

61a0emb NOHAMUEM: acumnmoma, nPpUMeHAnb eco npu peuteHuu 3(1()(1’4,'

NPUMEHAMb Memoobl peuieHusi RPpocmetiuux ouppepeHyuanbHbix YpasrHeHuil nepeoco U 6Mmopo2o NOpsioKos.

B noBcetHeBHOM KU3HM U NIPH U3Y4YCHHH APYTUX Y4eOHBIX IPeIMETOB:

OTIpeAeNATh MO rpaduKaM U UCIOJIb30BATh JJI PEIEHUS MPUKIIAIHBIX 3a/1a4 CBOWCTBA PeaTbHBIX
MIPOLIECCOB U 3aBUCUMOCTEN (HanOoJbIINe U HAaUMEHbIIINE 3HaYeHHsI, IPOMEXYTKH BO3pACTaHUS U
yOBIBaHUs, MPOMEKYTKH 3HAKOTIOCTOSHCTBA, ACUMIITOTHI, TOUKH Ieperuda, nepuoa u T.11.),
WHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOW CUTYALMH;.



OIIpeNIeNIATh MO0 TpaduKaM MPOCTEHIITNE XapaKTePUCTUKH MEPUOANIECKUX MTPOLIECCOB B OMOJIOTHH,
9KOHOMMKE, MY3bIKE, paAOCBA3H U T. 1. (AMIUIUTY/1a, IEPUOJ U T.IL.).

dnemenmovl MamemMamuyecKko20 aHaau3d

Brnaners nonstreMm: 0€CKOHEUHO YObIBAIOIAsi TEOMETPUYECKasi IPOrPECCUs U MPUMEHSTH €ro Mpu
pEIlIeHUH 3a]1a4;

MPUMEHSIT JUISl PEIICHUS 33]1a4 TEOPHUIO MPEIEIIOB;

BJIQJICTh MOHITHSIMH: OECKOHEYHO OOJIBIIINE YMCIIOBBIE MMOCIECIOBATEILHOCTH U OECKOHEUHO MaJIbie
YHCIIOBBIE OCIE0BATEIHHOCTH; CPABHUBATH OECKOHEYHO OO0JIbIINE M OECKOHEYHO MajIble
MOCIIeI0BATEIbHOCTH;

BJIQ/ICTh TIOHITHSIMH: IPOU3BOIHASL (DYHKIIUU B TOUKE, MPOU3BOIHAS (DYHKIUH;

BBIUHCIIATH MPOU3BOIHBIC SJIEMEHTAPHBIX (YHKITMI M UX KOMOWHAITHIA;

UCCIIeI0BaTh (PYHKIIMM HA MOHOTOHHOCTH M 9KCTPEMYMBI,

CTPOUTH rpauKu U MPUMEHATH X K PEIICHUIO 3a]1a4, B TOM YHCIIE C TapaMEeTPOM;

BJIQ/IETh MOHATHEM: KacaTeabHas K TpaduKy QYHKIMH; IPUMEHSITH €ro MPHU PELICHUH 3a/1ay;
BJIQ/IETh MOHATUSIMU: IIEPBOOOpa3Hasi, ONPECIICHHbIN HHTErpa;

npuUMeHsTh TeopeMy HproToHa-JIeliOHuIa u e€ cleICTBUS A pelIeHHs 3a/1a4.

€c60000HO 811a0emb CIMAHOAPIMHBIM ANNAPAMOM MAMEMAMU4ecKo20 aHatu3a OJisi GblYUCIeHUs]
NPOU3BOOHBIX PYHKYUU OOHOU NePEMEHHOLL,

CB0D0OHO NPUMEHAMb ANNAPAm MaAmMemMamuyecKko20 aHaIUu3a 0Jisl UCCIe008anUs QYHKYUU U
nOCMpOoeHUs 2paguKos, 8 MoM YUCie UCCLe008aHUe HA BbINYKIOCTb,

onepuposams noHAmMueM nepeooopPasHoll OJisl peuleHus 3a0ay,

081a0emv 0CHOBHbIMU c8edeHusmu 06 unmezpaie Horomona-Jleiibnuya u eco npocmeriuiux
NpUMEeHeHUl;

onepuposams ¢ CMAHOAPMHBIX CUMYAYUSAX NPOU3BOOHBIMU BbICULUX NOPAOKO8,

NPUMEHAMb NPU PeuleHUU 3a0a4 C0UCMEa HenpepbleHblX (YHKYULL,

NPUMEHAMb NPU peulenuu 3a0a4 meopemsl Betlepuumpacca;

8bINOIHAMb NPUOTUINCEHHBIE BLIYUCTEHUS (MEMOObl peuleHUsl YPAGHEHULL, 8bIYUCIeHUs
onpeoeeHH020 UHme2spana);

NPUMEHAMb NPULONHCEHUE NPOUIBOOHOL U ONPedesleHHO20 UHMe2pala K peuleHuio 3a0ay
ecmecmeo3HanusL,

enadems NOHAMUAMU. 8MOPASI NPOU3BOOHAS, BLINYKIOCIb 2pAPUKO8 PYHKYUU, UCCIe008amb
@DYHKYUIO HA BLINYKIOCHD.

B noBcetHeBHOM KU3HHM M TIPH M3YYCHHHU APYTUX Y4eOHBIX NIPEIMETOB:
- pelaTh NpPUKIAHbIE 3aJa4l U3 OMOJIOTHUH, PU3UKH, XUMHUH, SKOHOMUKH U JPYTUX HPEIMETOB,

CBSI3aHHBIE C UCCIIEIOBAHUEM XapPAKTEPUCTUK MTPOLECCOB, MHTEPIIPETUPOBATH MOTYYECHHbIE
pe3yIbTATHI.

KOMﬁI/IHaTODHKa, BEPOSAATHOCTh M CTATHCTHKA, JIOTUKA U Teopus rpados

OnepupoBaTh OCHOBHBIMHU OMUCATENBHBIMU XapaKTEPUCTUKAMU YHCTOBOTO HAOOPa; MOHATHSIMHU:
reHepanbHasi COBOKYITHOCTh M BBIOOPKA;

OTIEPUPOBATH MOHATUSAMHU: YACTOTA U BEPOSTHOCTH COOBITHS, CyMMa M MPOU3BEICHHE
BEPOSITHOCTEH; BRIUUCIISATH BEPOSITHOCTH COOBITHI Ha OCHOBE TIO/ICUETa YHCIIA UCXO/IOB;

BJIa/IETh OCHOBHBIMH MOHSATUSMU KOMOWHATOPUKU U IPUMEHSTH UX MPU PEIICHUH 33]1aY;

UMETH MPEJICTaBlIeHNE 00 OCHOBaX TEOPUHU BEPOSTHOCTEH;

MMETh MPEJCTaBICHUE O TUCKPETHBIX U HETIPEPHIBHBIX CIIYYAHBIX BETUIMHAX U PACTIPEACTICHUAX,
0 HE3aBHCHMOCTH CITyYalHbBIX BEIIMYUH;

MMETh MPEACTaBICHUE O MATEMATUYECKOM OKUJAAHUU U TUCTIEPCUN CITyYalHbIX BEJIMYUH;

MMETh MPEACTaBICHUE O COBMECTHBIX PaCIpEACIICHUSIX Cy4YalHbIX BEJIMUUH;

MOHUMATh CYTh 3aKOHA OOJBIINX YHCET ¥ BHIOOPOYHOTO METO/1a U3MEPEHHSI BEPOSITHOCTEH;
MMETh MPEACTaBICHUE O HOPMAIBHOM PACIpeeNIEHUU U TpUMEpPax HOPMaJIbHO pacipeieIeHHbIX
CIIy4aifHbIX BETTUYHH;

UMETh MPECTABICHUE O KOPPEISINH CIIYIalHBIX BEJTUYHH.



—  umemsv npedcmasgieHue 0 YeHMpaibHOU NPeoeibHOU meopeme;

—  umemsv npedcmasgierue 0 8blOOPOYHOM KOIPpuyuenme Kopperayuu u TUHeUHOU pecpeccuu;

—  umemsv npedcmasgierue 0 CmamucCmudeckux 2unome3sax u npogepKe CMamucmu4eckol 2unome3sul, O
cmamucmuxe Kpumepus u e€ ypoeHe 3HAUUMOCHIL;

—  umemv npedcmasieHue o Ce5A3U IMNUPULECKUX U MeopemuUyecKux pacnpeoeieHull;

—  umMemb npedcmasierue 0 KOOUPOBAHUU, OBOUYHOU 3ANUCU, OBOUYHOM Oepese;

—  81a0emb OCHOBHbIMU NOHAMUAMU 2paghos (2pagh, sepuiuna, pebpo, cmenersb GepuiUtbL, NYMb 8
epaghe) u npumensamv uUx NPu peueHul 3a0ai,

—  umemv npedcmasgieHue 0 0epesbsx U NPUMEHAMb €20 NPU PeueHUU 3a0ay,

— gnademv NOHAMUEM. C8A3ZHOCHb, NPUMEHAMb KOMNOHEHMbL C8A3HOCMU NPU PeuleHUU 3a0ay;

— ocywecmensimes nymu no péopam, 06xo0wi pébep u sepuiun epaga;

—  umemv npedcmasierue o Jnepogom u I amuibmonoeom nymu, umems npeocmasgienue o
MPYOHOCMU 3A0a4U HAX0HCOeHUs: | amuibmonosa nymu,

—  81a0emb NOHAMUAMU. KOHEYHblE CUEMHbLE MHONMCECMBA, CUEMHbLE MHONCECMBA,; NPUMEHAMb NPU
peutenuu 3a0a4;

—  NpUMEHAMb Memoo MamemMamuieckou UHOYKYUu,

—  npumeHamv npuHyun /{upuxie npu peuleHuu 3a0au.

B noBceiHeBHOM KU3HM M TIPH U3YYEHHHU APYTUX YUEOHBIX NMPEIMETOB:

- BBIYHCIISITH WJIM OIICHUBATh BEPOSATHOCTH COOBITHI B peaIbHOM JKU3HH,

- BBIOMpaTh METO/IbI TIOJIXO/ISIIIETO MPEICTABICHUS U 00pa0OTKU JaHHBIX.

TekcToBbIC 321241

— Pemate pa3Hble 3aaun NOBBILIEHHON TPYIHOCTH;

— aHAJIM3MPOBATh YCIIOBHE 33]1a4H, BBIOMPATh ONTUMAJIbHBIA METO/ PELIeHUs 3aJjauu, paccMaTpuBas
pa3IMYHbIE METO/BI;

— CTPOHWTH MOJENb PELICHUS 3a/1a4¥, IPOBOJUTH JOKA3aTEIbHBIE PACCYKICHUS IIPHU PEILICHNUN 3a/1a4U;

— pemars 3aa4u, TpeOyromue nepedopa BApHAHTOB, TPOBEPKH YCIOBHIA, BRIOOPA ONMTUMAIBHOTO
pe3yibTarta;

— AHAIU3HUPOBATH U UHTEPIIPETUPOBATH MIOJIYYEHHBIE PEIICHUSI B KOHTEKCTE YCIOBHSA 3a/1a4H,
BBIOMPATH pEIIeHNs], He IPOTUBOpPEYALie KOHTEKCTY;

— TEpeBOJUTH NIPU PEIICHUH 3aa4l HH(OPMALIKIO U3 OAHON (OPMBI 3alIMCH B JPYTYIO, UCTIOIb3YsI
IIPU HEOOXOIMMOCTH CXEMbI, TaOIHIIbI, FpaduKHU, TUarpaMMBl.

B noBceiHeBHOM KU3HM M TIPM U3YUYEHHH APYTUX NPeJIMeTOB:

— pelaTh NPaKTUYECKUE 3a7a4u U 3a7a4u U3 APYTUX NPEIMETOB.

HcTopusi M MeTO/IbLI MATEMATHKH

— Hwmets npeacTaBieHue o BKIAE BHIAAIOIIMXCS MATEMAaTUKOB B Pa3BUTHE HAYKH;

— TIOHMMAaTh POJIb MaTeMaTUKH B pa3BuTuu Poccuu;

— UCHOJB30BaTh OCHOBHBIE METO/IbI OKA3aTENbCTBA, TPOBOAUTH TOKA3aTEIHCTBO U BBIOIHSTh
OTIPOBEPIKEHUE;

— TPHUMEHSATH OCHOBHBIC METOJIbI PEIICHHS] MaTeMaTHICCKUX 33]1a4;

— Ha OCHOBE MAaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIC XapaKTePU30BaTh KPacoTy U
COBEPIIIEHCTBO OKPYKAIOIIETO MUPA U MIPOU3BEACHUS UCKYCCTBA;

— TPHUMEHSATH MIPOCTEHIIIIE TPOrPaMMHBIC CPEJICTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIC CUCTEMBI
IIPH PEIICHUH MaTeMAaTHYSCKUX 3a/1a4;

— TIOJIb30BAThCS MPUKIIATHBIMU IPOrpaMMaMU M MPOTPaMMaMH CUMBOJIBHBIX BBIYHCICHUH IS
WCCJICIOBAHMSI MATEMAaTUIECKIX OOBEKTOB;

—  NpUMeHAMb MamemMamuyecKue 3HAHUsL K UCCIe008AHUIO OKPYICAIOWE20 MUPA (MOOeauposanue
Qusuueckux npoyeccos, 3a0ayu IKOHOMUKU).

I[Inanupyemble pe3ybTaThl 0CBOCHHS Y4eOHOr0 Kypca reoMeTpuu
Yriy0/1eHHbBIH yPOBEHb

I'eomerpusi



Brnagets reoMeTprueCKUMH MOHATHIMHE MPU PEIICHUH 33124 U TPOBEICHUN MaTEeMaTHIECKIX
pacCyXJIeHUH;

CaMOCTOSITENILHO (POPMYITUPOBATH ONPEACIECHUS TEOMETPUUECKUX (DUTYD, BBIIBUTATh TUIIOTE3HI O
HOBBIX CBOMCTBAX W MPU3HAKAX T€OMETPUIECKUX (PUTYp 1 0OOCHOBBIBATH WJIM ONPOBEPraTh UX,
000011aTh WJIM KOHKPETU3UPOBATh PE3YNIbTAaThl HA HOBBIE KJIACChl (DUTYP, IPOBOJUTH B HECTIOKHBIX
CIIy4asix KJIacCH(PUKAIUIO (PUTYp 1O pa3IMYHBIM OCHOBAHUSIM;

UCCIIEIOBATh YEPTEkKH, BKIIOYasi KOMOWHAIIUU (PUTYp, U3BIIEKaTh, MHTEPIPETUPOBATDH U
peoOpa3oBhIBATH MHPOPMAITUIO, TIPECTABICHHYIO Ha YePTEkKax;

pelaTth 3aaud FreOMETPHUUECKOT0 COJEPKaHuUsl, B TOM YHCIIE B CUTYAIHsIX, KOT1a aJITOPUTM
pENICHUS HE CIIEYeT IBHO U3 YCIOBHS, BHITIOIHATH HEOOXOAMMBIE JIJISl PEIICHHUS 331291
JIOTIOJIHUTEIbHBIE TTOCTPOEHUS, UCCIIEA0BATh BOZMOKHOCTh IPUMEHEHUS TeOpeM U (HOpMyIT JUis
peleHHs 3a/1a4;

yMeTb (POPMYIUPOBATH U 10Ka3bIBATh TEOMETPUUYECKUE YTBEPIKICHUS;

BIIQJICTh MOHATHSIMH CTEPEOMETPUH: TIPU3Ma, MMAPAIIISIICIIUIIC], TMPAMIJIA, TETPAdIP;

MMETh MPEeCTaBlIeHUs 00 akcHOMaX CTEPEOMETPUU U CIIEJCTBUSAX U3 HUX U YMETh IPUMEHSTH UX
IIPY PEIICHUH 33]1aY;

YMETb CTPOUTH CEUEHUS MHOTOTPAHHUKOB C UCIIOJIb30BAHUEM PA3IMUHBIX METOJOB, B TOM YHUCIIE
METO/J1a CJIEJIOB;

HMMETh MPECTABICHUE O CKPEIIMBAIOIINXCS MPSIMBIX B IPOCTPAHCTBE U YMETh HAXOAUTh YroJl U
paccTosiHUEe MKy HUMH;

MIPUMEHSITh TEOPEMBI O MAPAILIEIHHOCTH MPSAMBIX U TUIOCKOCTEH B MPOCTPAHCTBE MPH PEIICHUN
3ajady;

YMETb MIPUMEHSTH MapajjieIbHOE MPOSKTUPOBAHUE ATl U300paxkeHust puryp;

YMETh MPUMEHSTH TICPIICHANKYIISIPHOCTH MPSIMOU H ITIOCKOCTH TIPU PEIICHUH 33]1a9;

BJIQ/IETh MOHATUSIMH OPTOTOHAIIBHOTO IPOEKTUPOBAHN S, HAKJIOHHBIX U MX MPOEKUUH, YMETh
MIPUMEHSITh TEOPEMY O TpEX MEePIECHAUKYISIPpax MPU PEIICHUH 3a/1a4;

BJIQ/IETh MOHATUSIMH PACCTOSIHUE MEXKTY (PUrypaMu B IPOCTPAHCTBE, OOIIEro MePIeHIUKYIApa
JIBYX CKPEIIHUBAIOIINXCS MPSMBIX U YMETh IPUMEHSTH UX MPH PEIICHUH 33]1aY;

BJIQ/IETh MOHITHEM YTOJI MEXAY MPAMOH U IIOCKOCTHIO U YMETh MIPUMEHSITh €r0 MPH PEIICHUN
3ajay;

BIIQ/IETh MOHATHSIMH JIBYTPAHHOTO yIia, yria MEeKIy MIOCKOCTSIMU, MEPIEHAUKYISIPHBIX
IJIOCKOCTEH M YMETh MPUMEHSITh UX TPU PEIICHUH 3a/1a4;

BIIQ/IETh MOHATHSIMH MPU3Ma, Mapajliesenurea i IPUMEHSITh CBOWCTBA Napaslieenuie ia mpu
pelIeHIH 3a/1a4;

BIIQ/IETh MOHATHEM MPSIMOYTOJIBHOTO MapajuieNienuIeia U IPUMEHSTh €ro MPU PEeLISHUH 3a/1a4;
BJIQJICTh TMTOHITHSIMH ITUPAMHUJIBI, BHJIOB TIHPAMUJI, JICMEHTOB TPABUILHOW MUPAMHJIBI M YMETh
MPUMEHSITh UX TPU PEUICHUH 33/1a4;

umemnv npedcmasnerue o meopeme Jiiiepa, NPaBUIbHBIX MHOIOIPaHHUKAX;

BIIQ/IETh MOHITHEM IJIOLIAIA TOBEPXHOCTEH MHOTOTPAHHUKOB U YMETh IPUMEHSTh €TI0 MpH
pelIeHIH 3a/1a4;

BIIQ/IETh MOHATHSIMH TeJia BpallleH!s], CEYCHUS LWIHHJIPA, KOHYCa, [1apa U cepbl U yMETh
MPUMEHSITh UX TIPU PEIICHUH 3a/1a4;

BIIQ/IETh MOHITHEM KacaTeIbHBIX MPSMBIX U TUNIOCKOCTEH U YMETh IPUMEHSATH €r0 TPU PEeIICHUN
3ajady;

MMETh MPEJICTABIICHHUS O BIIMCAHHBIX U OMUCAHHBIX cepax U YMETh MPUMEHSITh UX TPU PEIICHUN
3ajady;

BIIQ/IETh MOHATHIMH 00beMa, 00bEeMOB MHOTOTPAaHHUKOB, TEJ BPAILIICHUS U IPUMEHSITH UX TPU
peIIeHIH 3a/1a9;

MMETh TPEJICTaBICHUE O Pa3BEePTKE MIIMHIPA U KOHYCA, IO MOBEPXHOCTH IUIHH]IPA U
KOHYCa U yMETh IPUMEHSThH €TI0 IIPH PEIICHUH 3371a9;

HMMETh MPEeICTaBICHUE O MJIoMaau chepbl U yMETh IPUMEHSTh €ro MIPH PEIICHUH 3a/a4;

YMETh pelraTh 3a/1a9i Ha KOMOMHAIIMA MHOTOTPAHHUKOB M TEJI BPAICHHS;

MMETh MPEJICTaBICHUE O MOJ00NH B MIPOCTPAHCTBE U YMETh PellaTh 3a7aud Ha OTHOIIEHUE 00bEMOB
Y TIJIOMIAJIeH TTIOBEPXHOCTEHN MOI0OHBIX (QUTYP.

umems npeocmasienue 06 aKkCUOMAMU4ecKoM Memooe;



—  81ademv NOHAMUEM 2eOMeMPUYecKue Mecma modex 8 NPOCMpancmee U ymems NpUMeHsImy e20 O
peutenus 3a0au;

—  yMemb NpUMeHAmMb OJi peulenus 3a0ay C80UCMEA NIOCKUX U O8Y2PAHHBIX Yel08MPeXePAHHO20 Yeld,
meopembl KOCUHYCO8 U CUHYCO8 OJisl MPEeXSPAHHO20 Yeld,

—  81ademv nouaAmMueM NePneHOUKYIAPHOe ceyeHue NPUMblL U yMems NPUMEHAMb €20 NPU peuleHuu
3a0au;

—  umemsv npedcmasgierue 0 08OUCMEEHHOCMU NPABUTLHBIX MHO2O2PAHHUKOG,

—  81ademb NOHAMUAMU YEHMPATLHO20 NPOEKMUPOBAHUsL U NAPALILEIbHO20 NPOEKMUPOBAHUS U
NPUMEHSAMb UX NPU NOCMPOEHUU CEYEHUTI MHO20CPDAHHUKO8 MEMOOOM NPOEKYULL,

—  umemsv npedcmasgieHue 0 pasgepmrKe MHO20ZPAHHUKA U Kpamyatuiem nymu Ha N08epXHOCMU
MHO202DAHHUKA,

—  umemsv npedcmagieHue 0 KOHUYECKUX Ce4eHUsX,

—  umemsv npedcmasgierue 0 Kacarowuxcs cghepax u KomMoOuHayuu mei 8paweHus U ymems npUMeHsImy
€20 npu peueHuu 3a0ay;

—  NpUMeHsmb NPU peuleHul 3a0a4 Gopmyny paccmosiHusl Om moyKku 00 NIOCKOCMU,

—  81adems pasHbiMu CNOCOOAMU 3A0AHUSL NPAMOU YPAGHEHUAMU U YMeMb NPUMEHAMb UX Npu
peutenuu 3a0ay;

—  NpUMEHAmMb NPU peuleHuu 3a0ad U 00Ka3amenibCcmee meopem 8eKMmopHbIlL Memoo U Memoo
KOOpOUHam;

—  umems npedcmasgierue 00 aKcuomax oovema, NPUMeHsIMb PopMYIbl 00bEeMO8 NPSIMOY20TbHO2O
napanieienuneoa, npusMbl U NUPamuobl, mempa’sopa npu peueHuu 3a0ay,

—  npumeHamb meopemvl 00 OMHOULEHUAX 00bEMO8 NPU peuleHul 3a0ad;

—  npumeHsmb unmezpa 0Jis 8bIYUCTIeHUsL 00bEMO8 U NOBEPXHOCMEN Mell BPAUYEHUSL, BbIYUCTICHUS
NI0WAoU cheputecko2o nosca u 00vema uapogo2o Ciosi;

—  umemsv npedcmagieHue 0 OBUNCEHUAX 8 NPOCMPAHCIEEe. NAPAIETbHOM NepeHoce, CUMMempUul
OMHOCUMENbHO NIOCKOCU, YEeHMPATbHOU CUMMEMPUL, NOBOPOME OMHOCUMENbHO NPAMOL,
BUHMOBOLU CUMMEMPUU - U YMemb NPUMEHAMb €20 NPU PEUeHUU 3a0a,

—  umems npedcmasgierue 0 IoWaou OPMoSOHAILHOU NPOEKYUU,

—  umemsv npedcmagieHue 0 mpexepaHHoM U MHO2OZPAHHOM yaiie U NPUMEHAMb CEOUCMBA NIOCKUX
Yel08 MHO20SPAHHO20 Veld NpU peueHuU 3a0ay,

—  umemsv npedcmasieHusi 0 npeoopazosanul NOO0OUs, 20MOMEMuUL U YMemb NPUMEHAMb UX Npu
PeueHUU 3a0ay, yMems peuanms 3a0ayu Ha NI0CKOCIU Memooamu cmepeomempuu;

~-  yMemb NPUMEHAMb POPMYIbl 00bEMO8 NPU peuleHUl 3a0ay.

B noBce1HeBHOM KU3HU M IPH U3YYEHHUHU APYTUX MPeEIMETOB:

- COCTaBJISTH C UCIOJIb30BAHUEM CBOMCTB r€OMETPUYECKHUX (PUTYP MaTEMATUICCKHE MOICITH JIJIst
pelIeHus 3a/1a4 MPaKTUIECKOro XapaKTepa 1 3a/1ad U3 CMEKHBIX JUCIUILTHH, UCCIeI0BATh
MOJTyYEHHBIC MOJICTTH ¥ HHTEPIIPETUPOBATH PE3YJIbTAT.

BeKTOpbI M KOOPIAMHATHI B NPOCTPAHCTBE

- Branmers NOHATHSIMH BEKTOPOB M UX KOOPJIMHAT;

—~  YMETh BHIMOJHATH OMEPALUU HAJ BEKTOPaMH;

- HCTOJB30BaTh CKAISPHOE MPOU3BEICHUE BEKTOPOB MIPH PEIICHUH 3a]1aY;

- TPUMEHATH ypaBHEHUE IIOCKOCTH, OPMYIY PACCTOSHUS MEXIAY TOYKAMH, YpaBHEHHE c(hephl pH
pEIICHNH 33]1aY;

- TPUMEHATH BEKTOPHI M METOJ KOOPJUHAT B MPOCTPAHCTBE MPH PEIICHUU 33]1aY;

—  Haxooums 00veM napaineienunedd u mempas’opd, 3a0aHHbIX KOOPOUHAMAMU CBOUX BEPULUH,

—  3a0a8amu NPAMYIO 8 NPOCMPAHCMEE;

—  HAxo00umv paccmosnue om mouku 00 NIOCKOCMU 8 Cucmeme KOOPOUHAMm,

—  HAX00UmMb paccmosHue mMexicoy CKpewusaroWuMUCs NPAMbIMU, 3a0aHHbIMU 8 cucmeme KOOPOUHAM.

HcTopusi H MeTObI MATEMATHKH

— Hwmets npeacTaBieHue 0 BKIAE BBIIAIOIIMXCS MATEMAaTUKOB B Pa3BUTHE HAYKH;

— TIOHMMATh POJIb MaTeMaTUKH B pa3BuTuu Poccuu;

— UCTOJB30BaTh OCHOBHBIE METO/IbI IOKA3aTEIhCTBA, IPOBOJUTH I0KA3aTEIHCTBO U BBIMOTHSITH
OTIPOBEPIKEHUE;




NPUMEHATh OCHOBHBIE METO/IbI PEILICHUS MAaTEMaTHUECKUX 3a/1a4;
Ha OCHOBE MAaTEMaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE XapaKTEpU30BaTh KPacoTy U
COBEPLIEHCTBO OKPYXKAIOIIET0 MUpa U IPOU3BEACHUS UCKYCCTBA;
IPUMEHSATH IPOCTEHIIINE IPOrPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI
IPY PELIEHUH MaTeMaTUYeCKHX 3a7ay;
[10JIb30BATHCS IPUKJIAJHBIMU IPOrPaMMaMu U IPOrpaMMaMH CUMBOJIbHBIX BBIYMCIICHUHN AJIs
UCCJIEJOBaHMSI MATEMaTUUYECKUX OOBEKTOB;
NPUMEHAMb MAmeMamuiecKue 3HaHUus K UCCi1e008aHuio OKpyHcanuje2o Mmupa (Mooenuposanue
Gusuueckux npoyeccos, 3a0ayu SIKOHOMUKUL).

— 11 kaacc

— 1. Tpuronomerpuyeckne (PyHKIHH.

— OOnacth onpeeneHust 1 MHOXKECTBO 3HaYEHUH TPUTOHOMETpUYecKuX (pyHKIMi. YeTHOCTS,
HEYETHOCTb, IEPUOJIUYHOCTb TPUTOHOMETpUYEeCKUX PyHKIuMI. CBOMCTBA (PYHKIIMU y=COSX U €€
rpa¢uk .CoiicTBa pyHKIMHU y=sinX U e€ rpaduk. CBoicTBa QyHKIMH y=tgX U e€ rpaduk.
OOpatHble TPUTOHOMETPUUYECKHE (DYHKIIHH.

— OcHOBHas 1IeJIb — U3YYUTh CBOHCTBA TPUTOHOMETPUYECKUX (PYHKLNH, HAYYUTh yJaIluXCs
IPUMEHSTH 3TU CBOWCTBA IIPU PEILICHUU YPaBHEHUI U HEPaBEHCTB; HAYYUTb CTPOUTH IpaduKu
TPUTOHOMETPUUYECKUX (DYHKLUH, UCIIOIb3Ys PA3IMYHbIC IPHEMbI TIOCTPOEHUS IPaUKOB.

— Cpenu TpUTOHOMETPHUYECKUX POPMYI CIIEAYET 0CO00 BBIICITUTH T€ (hOPMYIIBI, KOTOPHIE
HEIOCPEJICTBEHHO OTHOCATCS K UCCIIEI0BAaHUIO TPUTOHOMETPUYECKUX (DYHKLIUN U IOCTPOEHUIO
ux rpadukos. Tak, Gopmysibl sin(-X)=-sin X U cos(-X)=COS X BBIPAXKAIOT CBONCTBA HEYETHOCTH H
YeTHOCTU (PYHKIUH y=Sin X ¥ y=COS X COOTBETCTBEHHO.

— TIloctpoenue rpaukoB TPUTOHOMETPUUECKUX (PYHKIMI IPOBOIUTCS € UCIIOJIb30BAHUEM UX
CBOWCTB M HAUMHAETCA C MOCTpoeHus rpaduka GyHKIHu y=cosx.C nomouipio rpaukoB
TPUTOHOMETPHUYECKUX (PYHKLIUH PEIIatoTCs MPOCTEHIIINE TPUTOHOMETPUIECKUE YPABHEHUS U
HEPaBEHCTBA.

—  VYyeOHas 1eb — BBEICHUE MMOHATHS TPUTOHOMETPUIECKOH PyHKINH, (POpMUpPOBAHNE YMEHHHA
HAXOJUTh 00JIACTh OTPENIEICHUSI 1 MHOXKECTBO 3HAUCHHSI TPUTOHOMETPHUYECKUX (DYyHKIIUH;
00y4yeHHEe UCCIIEI0BaHUIO TPUTOHOMETPUUYECKUX (DYHKIIUN HA YETHOCTh U HEUETHOCTb U
HaXO0X/ICHUIO NeproJa QyHKIMH; U3y4eHHE CBOMCTB QYHKIIMH Y = COS X, 00yUeHHe
HOCTPOCHUIO Ipaduka GYHKIIUU U TPUMEHEHHIO CBOMCTB ()YHKIIMU MPU pEIIEHUH YPAaBHEHUN U
HEPaBEHCTB; U3yUYeHHE CBOMCTB QYHKIMH Y = sin X, 00y4yeHue NoCcTpoeHuto rpaduka pyHKIUN U
NPUMEHEHHIO CBOMCTB (DYHKIIMHU MPU PEIICHUN YpaBHEHHUH U HEPABEHCTB ;03HAKOMIIEHHE CO
cBoiicTBamMM PYHKIMN y =tg X U y = ctg X, U3yuyeHue CBOUCTB (PYHKIMHU Y = COS X, O0yueHue
HOCTPOCHUIO IrpauKOB (PYHKIMI U IPUMEHEHUIO CBOUCTB (DYHKIUI NPH pellieHUH YpaBHEHUN U
HEPABEHCTB;

— JlomosHUTENBHO U3y4YaOTCsl 0OpaTHBIE TPUTOHOMETPUYECKUMHU (YHKIUSAMH, UX CBOMCTBaMU U
rpaduKamu.

— B pesynbraTe usyuenus riaassl « [ puroHomerpudeckure GyHKINN» yJaluecs JA0JKHbI 3HATh
OCHOBHBIE CBOICTBA TPUTOHOMETPUYECKUX (PYHKIUI, yMETh CTPOUTH UX IpadUKU U
pacrno3HaBaTh (YHKIIMH 10 JaHHOMY TpaduKy, yMETh OTBEYaTh Ha BOIPOCHI K IJIaBE, a TAKXKE
pelaTh 3aJa4y TOro TUIA.

— 2. IIpou3BoaHasi U e€ reoMeTpPUYECKHIl CMBICII.

— IIpenen nocnenosarensHocTU. HenpepsiBHOCTh pyHKIMU. Onpeienenne mporu3BOIHOM.
[TpaBuiio nuddepenuupoBanus. [lponszsogHas crenenHoit pynkuuu. [IponzBoaHbie
3JIEMEHTapHbBIX QYHKIMN. [ 'eoMeTpruiecKkuii CMBICI IPOU3BOTHOM.

— OcHoBHas L1eIb — TOKAa3aTh y4yalluMCs 11e1eco00pa3HOCTh U3YUEeHHsI IPOU3BOIHOM U B
JanbHENIIIEM TIEpBOOOpa3HOH (MHTETpaia), Tak KaKk 3TO HEOOXOUMO MPH PEIICHIH MHOTHUX
NPaKTUYECKUX 3a/1a4, CBA3aHHBIX C UCCIIEIOBAaHUEM (PU3NUYECKUX SIBICHUN, BBIYUCICHUEM
ioniaiel KpUBOJIMHEHHBIX GUTYp U 00BEMOB TEJ C TPOU3BOIHBIMH IPAHULIAMH, C
noctpoeHueM rpaduxos ¢pyHkuuid. [Ipexae Bcero, cienyer nokasarb, 4To GyHKIMHU, TpadukamMu
KOTOPBIX SIBJISIFOTCS KPUBBIE, OMUCHIBAIOT BaXKHbIE (PU3UYECKUE U TEXHUUYECKHE MTPOLIECCHI.

— Y CBOEHHE F€OMETPUUYECKOTO CMbICIIA TPOU3BOIHON 1 HAlIMCAaHWE YPABHEHUS KacaTEIbHOM K
rpaduky QyHKIIMH B 33JaHHOM TOUYKE SBISIETCS 00513aTEIbHBIM JIJIsl BCEX YYaAIUXCSl.



VYyeOHast 1eNb- TOMOJTHUTEIEHO 3HAKOMCTBO C OIIPEIEIEHUEM Ipe/Ielia Yr CI0BOM
MI0CJIEI0BATEIbHOCTH, CBOMCTBAMU CXOSIIMXCS MOCIEI0BATEIbHOCTEH, 00ydeHNEe HAXOXKACHUIO
IIPEJIENIOB MTOCIEA0BATENbHOCTEN, T0KA3aTEIbCTBY CXOAUMOCTH IOCIEI0BATEIIBHOCTH K
3alaHHOMY YHCITY;

00yuyeHME BbISIBICHHIO HEIIPEPBIBHBIX (DYHKIUI ¢ ONOPO Ha onpeiesieHre HeNPEPbIBHOCTH
byHKIINY,

3HAKOMCTBO C ITOHSITHEM IPOU3BOJHON (PYHKIIUH B TOUKE U €€ PU3UIECKUM CMBICIIOM,
¢dopmMHpOBaHNE HAYAIBHBIX YMEHUN HAXOIUTH MPOU3BOIHBIC HJIEMEHTAPHBIX (YHKIUN Ha
OCHOBE OIIPEAEICHUS IIPOU3BOIHOM.

Ognagenue npasuwiaMu auddepeHInpoBaHms CyMMBbI, TPOU3BEACHUS U YaCTHOTO JIBYX
(byHKIUH, BEIHECEHUS IIOCTOSTHHOTO MHOXKUTEIIS 33 3HAK POU3BOTHON; 3HAKOMCTBO C

T pepeHIMPOBAHNEM CIOKHBIX (PYHKIMH U IpaBHIaM HaXO0XI€HUs IPOU3BOAHOM 00paTHOM
(yHKIMK; 00yYeHHE HCTI0JIB30BaHKIO (POPMYIIBI IPOU3BOIHOM cTenenHoi Gynkuuy f (x) = xP
U1 1I000T0 J€MCTBUTENIBHOTO P;

(dbopMHpoBaHUE YMEHHI HAXOAUTh MMPOU3BOIAHBIEC HIIEMEHTAPHBIX (DYHKIIHIA;

3HAKOMCTBO C T€OMETPUYECKHUM CMBICIIOM MTPOU3BOIHOM 00yUEHHE COCTABICHUIO YPaBHEHU I
KacaTeJIbHOH K TpaduKy GyHKIMHU B 3alaHHON TOYKE.

B pesynbprate uzyuenus riaassl «[I[pon3BoaHas 1 €€ reOMETPUYECKUI CMBICI ydalluecs
JIOJDKHBI 3HATH OMPEIeNICHIE TPOM3BOIHON, OCHOBHBIE IIpaBMiIa AU(PepeHIIMPOBAHUS H
(bopMyIbl IPOU3BOJAHBIX AJIEMEHTAPHBIX (DYHKIMN; TOHUMATh F€OMETPHUUECKUI CMBICIT
IIPOM3BOIHOW; YMETh 3aIMChIBATh YPAaBHEHUE KacaTelbHOH K rpaduky pyHKIUH B 3a1aHHON
TOYKE pEIIaTh yNpaKHEHUsI JaHHOTO Tulla. FIMeTs nmpencraBieHue o Npeaeie
MI0CJIEIOBATEIBHOCTH, TIPE/IENIC U HEMIPEPHIBHOCTH (DYHKIIMU M YMETh PElIaTh yIPaKHEHHUS Ha
IIPUMEHEHNE NIOHATUS ITPOU3BOJHOM.

3. I[IpumMeHeHUe NPOU3BOAHOM K MCCIeJ0BaHUI0 QyHKIIUM.

IIpu n3ydyeHnn matepuana LUPOKO UCIIOIb3YIOTCA 3HAHUS, IIOJIyYCHHBIC YUAIUMHUCS B XOJE
pabotsl Haj npenbyayiiei Temoit. [TokazaTe BO3MOKHOCTH IPOM3BOJIHON B UCCIIEAOBAHUHT
CBOWCTB (DyHKLUH U TOCTPOCHUU UX I'PapUKOB.

Bospacranue u yosiBanue GyHkun. IkcTpeMyMsl GyHKIU. Haubonbiiee 1 HanMeHbIee
3HaueHus GyHKuU. [Ipon3BogHas BTOPOro Mopsijika, BEITYKIOCTh U TOUKU Meperuda.
[Toctpoenue rpagukoB GyHKIHH.

OcHoBHasl L1€Tb — ABJISIETCS IEMOHCTPAIUS BO3MOKHOCTEH MPOU3BOIHON B UCCIIEIOBAHUHI
CBOMCTB (DYHKIIMI U IOCTPOEHUH UX I'paMKOB U MPUMEHEHUE MPOU3BOAHON K PEIIEHUIO
IIPUKIIAIHBIX 337ja4 Ha ONTUMU3ALHUIO, JOMOJHUTENIBHO —TIpUMEHEHNE TeopeMbl Jlarpanyka ais
000CHOBaHHUS JOCTaTOYHOT'O YCJIOBUS BO3pAcTaHUsI U yObIBaHUS (YHKINH, TeopeMbl Depma u eé
T€OMETPUYECKOMY CMBICILY, a TAKXKE JOCTATOYHOMY YCIIOBUIO DKCTPEMYMa, 3HAKOMCTBO C
MOHATUEM aCUMIITOTBI, TPOU3BOJHON BTOPOTO NOPAJIKA U €€ MPUIIOKEHHE K BBISIBICHUIO
MHTETPajoB BBIMTYKJIOCTU (DYHKIIMH, 3HAKOMCTBO € Pa3IMYHBIMU MPUKIAHBIMU IPOrpaMMaMH,
MO3BOJIIOIIMMHU OCTPOUTH I'padUK PYHKIIMU U UCCIEA0BATh €r0 C MOMOIIBIO KOMITBIOTEpA.
OOyueHue NPUMEHEHHIO IOCTaTOYHBIX YCIOBUN BO3pAaCTaHUs U YObIBaHUS K HaX0XKJICHHIO
IPOMEKYTKOB MOHOTOHHOCTH (DYHKIIMH;

3HAKOMCTBO C MOHATHSAMH TOYEK SKCTpeMyMa (DYHKIIUU, CTAIIMOHAPHBIX U KPUTHUYECKUX TOYEK, C
HEOOXOIUMBIMU U JOCTATOYHBIMHU YCIOBHUSIMH SKCTpEeMyMa () yHKIIUU;

o0y4yeHHe HaXOXKJCHUIO TOYEK dKCTpeMyMa ()yHKIUH;

oOydeHre HaX0XkK/IEHUI0 HauOOJIbIIIEro U HAMMEHbIEro 3Ha4eHUH (PyHKINU C TTOMOIIBIO
MIPOU3BOAHOM;

3HaKOMCTBO C ITOHITHEM BTOPOI MPOU3BOAHON PYHKIINH U €€ PU3HUECKUM CMBICIIOM; C
IIPUMEHEHHUEM BTOPOI MPOU3BOIHOM JIJIs1 HAXOKIEHUS MHTETPAJIOB BBITYKJIOCTH M TOUYEK
neperuda GyHKunu;

(bopmMHpoBaHUE YMEHHS CTPOUTH IpadUKU (PYHKINI — MHOTOUJICHOB C ITOMOIIBIO EPBOI
IIPOU3BOJHOM, C IIPUBJICUCHUEM allapara BTOPOU MPOU3BOIHOM.

B pesynbraTe uzyuenus riaassl «[IpuMeHeHue Mporu3BOAHON K UCCIEIOBAHUIO (PYHKIIMID
y4aliecs T0JKHbI 3HaTh, KaKHe CBOMCTBA (DYHKIIMH BBISBIISIOTCS C TIOMOIIbIO IPOU3BOAHOM,



YMETh CTPOUTH rpapuku QyHKIMIA, peraTh 3aa4l Ha HaXOXKACHUS HAnOOIbILIETO
(HauMEHbIIET0) 3HAYCHUS! PYHKLUHU TaHHOTO THIA YIPaKHEHUH.

4. IlepBooOpa3Hasi M HHTeErpaJ.

PaccmarpuBaroTcs nepBooOpa3Hble KOHKPETHBIX (DYHKIMI 1 TpaBuiIa HaXOXKACHUS
epBOOOPA3HBIX.

ITepBooOpa3znast. [IpaBuiia Haxo1eHUs TIepBOOOpa3HBIX. [lnomaas KpUBOTMHEHHOM TpaneIuy.
Wuterpan u ero Boraucienue. [IpuMeHeHre nHTErpanoB A pelieHus pU3HUecKux 3ajau.
OcHoOBHas 11eJ1b — 03HAKOMJICHHE YUYaIIUXCsl ¢ TOHATHEM NEpPBOOOPa3HOM U 00yUeHne
HAaXO’KJICHUIO IUIOIIAIeH KPUBOJIMHEHHBIX Tpanenui. [1nomans KpuBoIMHENHON Tpanenuu
OIpPEACIIAETCS KaK MPEeNe] UHTErPAIBHBIX CyMM. boJIbIlIoe BHUMaHUE yIENAETCs IPUIIOKECHUIM
MHTETPATBHOTO UCYUCITICHUS K (PU3NYECKUM U TeOMETPUIYEeCKUM 3amadaM. CBs3b MEXKIY
IepBOOOPA3HON U IUIONIA/IbI0 KPUBOJIMHENHON Tpaneluy ycTaHaBIuBaeTcs GopMysioi
Herorona-Jleitonuna. [lanee BO3HUKAET ONpEACTICHHbBIN HHTETPa Kak Mpeie HHTeTPaaIbHON
CyMMBI; ipu 3ToM dopmynna Hetotona-JIeitOHuIa TakKe OKa3bIBaeTCs ClipaBeiIuBoi. Takum
o0pa3om, 3Ta popmyia sIBISIETCS IIIaBHOM: € €€ MOMOIIBIO BEIUMCIIAIOTCS ONpEeIICHHbIC
MHTETPaJIbl U HAXOLATCS IUIOIAJU KPUBOJIUHENHBIX Tpaneluid. 3HAKOMCTBO C IPOCTEHIINMHU
TQepeHIaTIbHBIMI YPaBHECHHSIMH.

VYuebHas 1ellb — 03HAaKOMJIEHHE C ITOHATHEM NepBO00pa3HOM, 00ydeHUEe HaX 0K ICHUIO
HepBOOOPA3HOM JUIs CTETIEHEH U TPUTOHOMETPUYECKUX (DYHKIIHIA;

03HAKOMJIEHUE C MOHATUEM UHTETPUPOBAHUS U 00yUYEeHUE IPUMEHEHUIO MTPABUII
UHTETPUPOBAHUS NIPU HAX0XKJICHUH TIEpBOOOPA3HBIX;

(opMHUpOBaHKE MOHITHUS KPUBOJIMHEWHOMN Tpanenuu, 03HaKOMJIEHHUE C IIOHATUEM
OIpEEeIEHHOr0 UHTErpaia, 00y4eHre BEIUMCICHHIO IUIOIAN KPUBOJIMHEWHOMN Tpaneuy B
IIPOCTEHMIINX CITydasX.

B pesynbrare n3ydenus riassl «[lepBooOpa3Has U MHTETpa» ydaliuecs TOJKHBI 3HATh
IpaBUiIa HAXOXKJICHHUS MEPBOOOPA3HBIX OCHOBHBIX dJIEMEHTAPHBIX QYHKIUH, PopMyITy
HeroTona-JIeiiOHuna 1 yMeTh UX MPUMEHATH K BBIYMCICHUIO IIJIOMIAeH KPUBOIMHEHHBIX
Tpaneuui Ipu pelieHny 3aad JaHHOrO TUIa.

5. KomOunaTopuka.

ConepxuT 0CHOBHBIE (POPMYIIbI KOMOMHATOPUKH, IPUMEHEHUE 3HAHUH MPH BBIBOJIE (POpMyIT
anreOpbl, BEPOATHOCTh M CTATUCTUYECKAs YaCTOTa HACTYIUIeHUs coObITHsl. [IpaBuino
npousBeneHus. Pazmenienus ¢ nosropenusmu. [lepecranoBku. Pa3menienus 6€3 moBTOpEeHUH.
Coueranus 6e3 nosTopeHuit u 6mHoM HproToHa.

OcHoBHasl 11€71b — 03HaKOMJIEHHE C OCHOBHBIMU (POpMYJIaMU KOMOMHATOPUKHU U UX
NPUMEHEHHUEM IIPU PEIlIeHUH 3aja4, pa3BUBaTh KOMOMHATOPHOE MBIIIJICHUE yYalluXcs,
03HAaKOMUTb C TeOpHUEel coenHeHHH, 000cHOBaTh opmyiny OnHoma HetoToHa. OCHOBHOI NpH
BbIBOJI€ (POPMYJI UKCIIa IEPECTAHOBOK U Pa3MEIIEHUH SBIISETCS MPABUIO YMHOKEHMUS,
MNOHUMaHHe KOTOPOro (GOpMUpPYETCs IPU PELICHUN PAa3TUYHBIX MPUKIAIHbIX 3a1a4. CBoWcTBA
YKClia COYETaHUH JTOKa3bIBAIOTCS U 3aTEM NMPUMEHSIOTCS IPU OpraHU3alui U UCCIIeI0BaHUU
TpeyroibHuka Ilackans.

CocraBieHre nNopsJ0YHBIX MHOXKECTB (00pa3oBaHueE NEPECTAaHOBOK); COCTABIEHUE MOPSIT0YHBIX
MOJMHO’KECTB JIAHHOTO MHOECTBA (00pa3oBaHUEe Pa3MEIIECHUH );T0Ka3aTEIbCTBO
CHpaBEAIMBOCTH (POPMYII IJIsl TOCUETA YHUCIA IEPECTAHOBOK C TOBTOPEHUSIMH U YHCIIA
COUYETaHHH ¢ MOBTOPEHUSIMH, YCBOCHHE TPUMEHEHHUS METO/1a MAaTEMaTUYECKON NHYKIIHH.

B pesynbrare usydenus riassl «KomMOMHaTOpHKaY ydanuecs JOKHBI 3HaTh, OCHOBHBIE
bopMyIibl KOMOMHATOPUKH, YMETh HAXOAUTh BEPOSITHOCTh CIIy4YalHBIX COOBITUN B MPOCTEHIINX
CIIy4asiX, UCIOJIb30BaTh KJIACCUYECKOE ONPEEIIEHNE BEPOATHOCTH U IPUMEHEHUS UX IIPU
pelleHny 3a7a4 JaHHOTO THIA.

6. DJIeMeHThI TeOPUH BepPOSITHOCTEIA.

B nporpaMMy BKJIIOYEHO M3YYEHHE JIMILB OTJENBHBIX 2JIEMEHTOB TEOPUH BeposiTHOCTEN. [Ipn
HTOM BBEJICHHUIO Ka)KJJOI0 OHSATHS MPeIIecTByeT HepopMaabHOe 00bICHEHHE, PAaCKPhIBAIOIIEe
CYILITHOCTb JAHHOTO MOHSTHSI, €0 IPOUCXO0XKICHUE U peabHbIN CMbICI. Tak BBOASATCS MOHATHUS
CIIy4aiiHBIX, JOCTOBEPHBIX U HEBO3MOXKHBIX COOBITHI, CBS3aHHBIX C HEKOTOPHIM UCIIBITAHUEM;



OTIPENIeNAIOTCS U MILUTIOCTPUPYIOTCS ONEpaIiiy Hajl COOBITUAMU. BeposaTHOCTH COOBITHSL.
CrnosxeHue BeposTHOCTEH. BEposSTHOCTh MPOU3BEICHUS HE3aBUCUMBIX COOBITHIA.

OcHoBHas 1eab — ¢(hOPMUPOBATH MOHATHE BEPOSITHOCTH CITy4aifHOTO HE3aBUCHUMOT'O COOBITHS.
HccnenoBanue NpoCTEHIINX B3aUMOCBSI3EH MEXKIY pPa3IMUHBIMU COOBITHSIMH, a TAaKXKe
HAXO0XJICHUIO BEPOSITHOCTEH BUJIOB COOBITUIN Yepe3 BEPOATHOCTH JPYTUX COOBITUH.
Knaccuueckoe ornpeneneHue BEpOsITHOCTU COOBITUS C paBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
ucxonamu. [loHsATHE reOMETPUYECKON BEPOSITHOCTH U CTATUCTUYECKON BEPOSITHOCTH BBOJUINCH
Ha UHTYMTUBHOM ypoBHe. [Ipu u3noxxeHnn marepuasna JaHHOTO pasziesia oA4epKUBACTCs
MPUKIIATHOE 3HAUEHUE TEOPUU BEPOATHOCTEH B Pa3IMUHbIX 00JIaCTSIX 3HAHUHN U MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKA.

YueOHas 11eJ1b — 3HAKOMCTBO C Pa3JIMYHBIMU BUAAMU COOBITHI, KOMOMHAIMSIMHI COOBITUH;
BBEJICHUE MOHATHUS BEPOATHOCTU COOBITHS U 00yUYeHHEe HAX0XKIEHUIO BEPOITHOCTH CIy4ailHOro
COOBITHS C OUEBUAHBIMU OJIATONPUATCTBYIOIIMMHU UCXOIAMH;

3HaKOMCTBO C TEOPEMOI1 O BEPOSATHOCTU CYyMMBI IByX HECOBMECTHBIX COOBITUM U €€
MPUMEHEHHUEM, B YaCTHOCTHU MIPHU HAXOKJICHUH BEPOSITHOCTH MPOTUBOIOJIOKHOTO COOBITHUS; U C
TEOPEMOIl 0 BEPOSITHOCTU CYMMBI JIBYX ITPOU3BOIHBIX COOBITHIA;

WHTYWTUBHOE BBEJICHUE MOHITHS HE3aBUCUMBIX COOBITHII; 00yUeHHE HaX0KICHUIO BEPOSTHOCTU
MIPOU3BEICHUS ABYX HE3aBUCUMBIX COOBITUH.

B pe3ynbrare nzyueHus riaBbl « DJ€MEHTbl TEOPUU BEPOSTHOCTEN» yUalUECs 10JKHBI YMETh
HaXOJUTb BEPOSITHOCTH CIy4alHBIX COOBITUM C IOMOIIBIO KJIIACCUYECKOIO ONPEEIICHUS
BEPOSITHOCTH MPU PELICHUH YIIPAXKHEHUH JAHHOTO THUIIA, UMETh IPEJCTABICHUE O CYMME U
IIPOU3BENICHUU ABYX COOBITUH, YMETh HAXOAUTH BEPOATHOCTH MPOTUBOIIOJIOKHOIO COOBITHS,
WHTYUTUBHO OIPEIEsATh HE3aBUCUMbIE COOBITUS U HAXOAUTh BEPOSITHOCTH OJJHOBPEMEHHOTO
HACTYIUIEHUsI HE3aBUCUMBIX COOBITUH B 3a7auax.

7. KoMmiekcHbIe yHcJIa.

CroxeHue ¥ yMHOKEHUE KOMILIEKCHBIX yncesl. Mo1yslb KOMIUIEKCHOTO 4Kciia. Beruntanue u
JIeJIeHUE KOMIUIEKCHBIX uncen. ['eomeTpuueckass MHTEPHPETalns KOMIUIEKCHOTO YHCIA.
Tpuronomerpudeckas popma KOMIUIEKCHOTO yrciia. CBOHCTBA MOJIYJISl I apTyMEHTA.
KBanpaTtHoe ypaBHEHHE ¢ KOMIUJICKCHBIM HEM3BECTHBIM. [Ipumeps! perienus anreopandecKkux
YpaBHEHUM.

OcHOBHBIE 1€ — 3aBeplleHre (HOpMUPOBAHUS MTPEICTABICHUS O YHCIe; 00ydYeHue IeHCTBUAM
C KOMILJIEKCHBIMU YUCJIAMM U IEMOHCTpALUs PEIICHUN Pa3IMYHbIX YPABHEHUN HA MHOKECTBE
KOMIIJIEKCHBIX YHCEIL.

PaccmaTpuBaroTcs ueTsipe apudMeTndecKux JeHCTBUS C KOMITJIEKCHBIMU YHCIIaMU, 3aJaHHBIMU
B anreOpandeckoit opme. BBOAUTCS MOHITHE KOMIUIEKCHOM TIOCKOCTH, HA KOTOPOH
WUJUTFOCTPUPYETCS TEOMETPUYECKUN CMBICI MOYJII KOMIUIEKCHOT'O YHCIIa U MOJYJIS pa3HOCTH
KOMIUIEKCHBIX Yncell. PaccMaTpuBaeTcs nepexoji oT anredpanyeckoi K TPUTOHOMETPUIECKOM
(dopme 3arucu KOMIUIEKCHOTO yKciia U 00paTHbIi nepexo. JKenareabHO 00yUUTh ydamuxcs
TEXHUUYECKUX U (PU3NKO-MATEMAaTHUYECKUX KJIACCOB BO3BEICHHUIO B CTENEHb KOMIIEKCHOTO
4uciIa, 33aHHOTO B TPUTOHOMETPUYECKOH Gopme.

7. YpaBHeHHUS] M HEPABEHCTBA € IBYMS llepeMEHHbIMH.

JInHeliHbIe ypaBHEHHS M HEPABEHCTBA C IBYMs IepeMeHHbIMH. HennHelHble ypaBHEHNS U
HEPaBEHCTBA C IBYMsI IIEPEMEHHBIMHU.

OcHoBHas 11€J1b — 0000IUTH OCHOBHBIE MPUEMBI PEIIEHUS] YPAaBHEHUH U CCTEM YpaBHEHUIA,
HAY4YUTh ydaluxcs n300pakaTb Ha KOOPIUHATHON TNIOCKOCTH MHOKECTBO PELICHUH JIMHEHHBIX
HEPABEHCTB U CUCTEM JIMHEHHBIX HEPABEHCTB C IBYMsI IEpEMEHHBIMU, CHOPMUPOBATH HABBIKU
pelIeHus 3a1a4 ¢ IapaMeTpaMu, IT0Ka3aTh IPUMEHEHUE MATEMAaTUHYECKUX METOIOB JUIsl PELIECHUs
CoJIepKaTeNNbHbBIX 33/1a4 U3 PA3IMYHBIX 00JIacTell HAYKU U TIPAKTHKH.

VYyeOHas 11eN1b — HayYUTh yYallluxcst H300pakaTh Ha KOOPAWHATHOM MJI0CKOCTH MHOXECTBO
pELICHUH JIMHEWHBIX HEPABEHCTB U CUCTEM JIMHEMHBIX HEPABEHCTB C JBYMS IIEPEMEHHBIMU.

B pe3ynbpTaTe n3ydeHus riaBbl «Y paBHEHMS M HEPABEHCTBA C ABYMsI [IEPEMEHHBIMMY ydaluecs
JIOJKHBI YMETh pellaTh YPaBHEHMs], HEPABEHCTBA U CUCTEMBI YPABHEHHUI W HEPABEHCTB C IBYMs
NIEPEMEHHBIMU. 3HaTh U YMETh IPUMEHSITh OCHOBHBIE IIPUEMBI JUIsl pELICHUs] YPAaBHEHUHN U
CUCTEM YPaBHEHUM, peliaTh CHCTEMbl YPAaBHEHUI U HEPABEHCTBA C MOMOIIIbIO rpaduka.



8. UToroBoe moBTOpeHHEe Kypca ajaredpbl 1 HA4aJl MATEeMAaTHYeCKOr0 aHAJIM3A.

YPOKH UTOTOBOTO MOBTOPEHHS UMEIOT CBOEH 1IEIbI0 HE TOJIBKO BOCCTAHOBJICHUE B MTAMSTH
y4alIuxcst OCHOBHOTO MaTepHaia, Ho U 0000IeHe, yTOUHEHHE CHCTEMAaTHU3alUI0 3HAaHUH 1O
anredpe ¥ HayaliaM MaTeMaTHUeCKOro aHalli3a 3a Kypc CpeAHel HIKOJIbI.

[ToBTOpEHMe MpeaIaraeTcsi MPOBOAUTH IO OCHOBHBIM CO/IEPKATEIIbHO-METOAMYECKUM JIMHUSAM U
11e51eco00pa3HoO BBICTPOUTH B CIEAYIOIIMM MOPSAKE: BEIYUCICHUS U TPeoOpa3oBaHus,
YpaBHEHHUS U HEPABEHCTBA, (YHKIMHU, Hayalla MaTeMaTUYECKOTO aHan3a.

[Tpu mpoBeieHNH HTOTOBOTO MOBTOPEHUS MPEAIaracTcs MMUPOKOE UCIIOIB30BaHUE U
KOMOMHHPOBAHUE PA3TUYHBIX TUTIOB YPOKOB (JISKIIHI, CEMUHAPOB, MPAKTUKYMOB,
KOHCYJIbTAIMH U T.€.) C 1IeJIbI0 OBICTPOro 0XBaTa 0OJIBIIOro M0 00bEMy MaTepHana.
Heo0xoauMbIM 3J1eMEHTOM YPOKOB UTOTOBOTO TIOBTOPEHHUS SIBJISIETCS CAMOCTOSITeNIbHAs paboTa
yuanuxcsa. OHa noje3Ha Kak CaMuM y4alluMcs, TaK ¥ YYUTEIIO U1 OCYIIeCTBICHUSI 00paTHOM
cBsi3u. DOpMBI IPOBEICHUS CAMOCTOSITEIBHBIX PA0OT Pa3HOOOPA3HBL: OT TPAJUIIMOHHON paboThI
C IBYMs1, TpeMs 3aJJaHUSIMU /IO TECTOB U paboT B hopme paboueil TeTpajeil ¢ 3arnonHeHeM
po0eJIoB B MPUBEACHHBIX PACCYKICHHSIX.

B pe3ynbraTe 060011ao1iero moBTopeHus Kypca anreOpsl U Hadajia aHanu3a 3a 11 kiacc
CO3/1aTh YCIOBUS y4alllUMCS IS BBISIBJICHHUS:

- BJIaJICHUSI IOHSTHEM CTENICHH C PAllMOHAIBHBIM IIOKA3aTeIeM, YMEHHE BBITIOIHATh
TOKAECTBEHHBIE MMPEOOPA30BaHMS U HAXOIUTh UX 3HAYCHUS;

- YMEHHS BBIIIOJIHATH TOXKIECTBEHHbIE MPe0Opa30BaHUs TPUTOHOMETPUIECKUX,
UPPAIMOHATILHBIX, ITOKA3aTEIbHBIX, JIOTAPU(PMUICCKIX BBIPAKCHHIA,

- YMEHHS pelIaTh CUCTEMbl YPABHEHUH, COJEPKAIIUX OJTHO WIIH J[Ba ypaBHEHUS
(JTorapuMUYECKHX, UPPALIMOHATBHBIX, TPUTOHOMETPUYECKHUX ), PelIaTh HEPABEHCTBA C OJTHOM
NIEPEMEHHOI Ha OCHOBE CBOWCTB (DYHKIINH;

- YMEHHSI HCTI0JIb30BaTh HECKOJIBKO MPUEMOB IPHU PEIICHUH YPABHEHUI;

- pelaTh ypaBHEHUS C UCIOIb30BaHHEM PAaBHOCUILHOCTH YPaBHEHUH; UCIOIb30BaTh Tpaduk
(GYHKIIMY PU pelICHUH HepaBeHCTB (rpaduyecKuil METoN);

- YMEHHS HAXOJUTh IPOU3BOIHYIO (DYHKIIMW; MHOKECTBO 3HAUCHUN (DYHKITUHU; 001aCTh
OTIpeNIeNIeHNs! CIIOKHOU (DYHKIIMH; MCIIOIb30BaTh YeTHOCTD M HEYETHOCTD (DYHKIINU;

- YMEHHS HCCIIEI0BATh CBOMCTBA CI0KHOM (DYHKIIMU; UCTIONB30BaTh CBOMCTBO MEPUOANYHOCTH
GyHKIMY 1S pelieHus 3a/1a4; YATaTh CBOMCTBA (DYHKIIMU 10 TpaduKy U pacrno3HaBaTh rpaduku
AJIEMEHTApHBIX (PYHKLINH;

- YMEHHS peniaTth U MPOBOJAUTH UCCIICIOBAHHUE PEIICHUsI TEKCTOBBIX 33/1a4 Ha HAXOXKICHHE
HauOo0JIbIIero (HAMMEHBIIIEr0) 3HAUeHUS BETMYHUHBI C TPUMEHEHHEM MTPOU3BOTHOI;

- YMEHUS pelIaTh 33/1a4M MapaMeTpuIeckue Ha OITUMHU3AIUIO;

- YMEHHS penratb KOMOMHUPOBAHHBIC YPAaBHEHUS M HEPABEHCTBA; MCIOIh30BaTh HECKOIBKO
MIPUEMOB TIPH PEIICHUN YpaBHEHUI 1 HEPABEHCTB;

- YMEHUS U3BJIEKATh HEOOXOIMMYIO0 HHPOPMALINIO U3 yIeOHO-HAYYHBIX TEKCTOB; TPUBECTH
MIPUMEPBI, TT0100paTh ApryMEHTBI, CHOPMYIIUPOBATH BEIBOJIBI.

Conep:xanue yueOHoro npeamera «Maremartuka 11 kiaace»

Ne Tema pasnena KoJu-Bo KoJu-Bo KoJu-Bo
II/m 4acoB KonTpoan- | 3auéToB
HBIX padoT
Aure0pa
1 I'naBa 1. TpuronoMmerpuyeckne yHKIMH 19 1
2 I'nasa 2. [IpousBogHas u eé reomerpuyeckuii | 22 1
CMBICII
3 I'nmaa 3. IlpumeHeHue mnpous3BogHoii Kk | 16 1
HCCJIeJ0BAHNI0 PyHKIMIA.
4 I'nasa 4. IlepBooOpa3Hasi U MHTerpaji 15 1
5 I'naBa 5. KomO0unaropuka. 13 1
6 I'1aBa 6. JJieMeHTBI TEOPHH BEPOSITHOCTEH. 11 1
7 I'maBa7. KomIiuiekcHbIe 4yncia 14 1
I'eomeTpus




8 I'napa 6. HlnauHap, KOHYC M miap. 16 1 1
9 I'naBa 7. O0béMbI TeJ 17 1 1
10 I'maBa 4. BeKTOpBI B IPOCTPAHCTBE 6 1
11 I'naBa 5. MeToa KOOPAUHAT B MPOCTPAHCTBE. 15 1 1
JIBu:xeHUst
Hroro: 204 10 4

Pa3nes, Tema ypoka

Koanu
€CTBO
4acoB

I'naBa 1. Tpuronomerpuyeckue pyHkumnu

19

Oo0iacTh OIIpCACIICHUA W  MHOXKXCECTBO 3HAYEHHI TPUTOHOMCETPUYCCKHUX

GyHKIHH.

quHOCTB, HCUYCTHOCTb U ICPHUOAUYIHOCTb TPUT'OHOMCTPHUUCCKUX (bYHKI_II/Iﬁ

CpoiicTBa yHKIMU Y=COSX U e€ rpaduk.

CaoiicTBa (yHKIMH Y=SINX 1 ¢€ rpaduk.

CaoticTBa u rpaduku GyHKIMHN Y= tgX u Y= CtgX

OOpaTHbIE TPUTOHOMETPUYECKUE PYHKITHUH.

Ypok 000011IeHHS ¥ CHCTEeMaTH3aIluK 3HAHU I

Konmponvnas paboma Nel " Tpuzonomempuuecxkue ghynxyuu'’.

RPINWIN[WWw|Ww

I'naBa 2. IlpousBogHasi M e€ reoMeTpUYECKHI CMBICJI

N

2

Hpenen IIOCICI0BATCIIBHOCTHU

[lpenen dynkmm.

HenpepbiBHOCTD (hyHKITUN

Onpenenenne Npou3BoIHON

[IpaBwia quddepennrpoBanus

ITpon3BosiHas creneHHON QyHKIMH

ITpon3BoiHas 37€MEHTapHBIX (YHKIHIA.

['eomeTpryecKknii CMBICI POU3BOTHOM.

Ypok 0600111eHNS U cCCTeMaTU3alluy 3HaHU!

Konumponvnas pabomahNe2 "Ilpouseoonasn u eé zeomempuueckuit cmoicn'

RPINWIWIN|WIN[FIN| W

I'naBa 3. IlpumeHeHue NPOU3BOHOM K MCCJIeI0BAHUIO (DYHKIHIA.

[

6

Bospacranue u yobiBaHue QyHKIMH.

OKcTpeMyMbl QYHKIUH.

HawunbGombiiee 1 HauMEHbIICE 3HAUCHUS (I)YHKI_II/II/I

HpOI/ISBO,Z[HaSI BTOPOTI'O MOPsAJAKaA, BBINYKJIOCTb U TOYKH HeperHGa.

IToctpoenue rpadukoB pyHKIMN

Ypok 0600111eHNs U CCTeMaTU3alluy 3HaHU!

Konumponvnas pabomahNe3 "'Ilokazamenvnan ¢pynkyusn'’.

RN INWININ

I'naBa 4. IlepBooOpa3Hasi 1 HHTerpaJ

-

5

IlepBooOpasHasi.

[TpaBuiia HaxoX/IeHHs TEepBOOOPa3HBIX

[lmomane kpuBONMHENHOW Tpaneuuu. MHTerpan u ero BeIYUCICHUE

Breruncnenne mioniagei Guryp ¢ moMoIb0 HHTETPAJIOB.

[TprMeHeHre HHTETpaJIoB AJisl peleHus] PU3NYECKUX 3a/1a4

RWlWNN




IIpocreiimme quddepeHnnanbHble ypaBHEHUS

Ypok 00001IeHHS ¥ CHCTeMaTH3aIluN 3HAHUI

Konmponvnas paooma Ned ""Humezpan'

RN

I'naBa 5. KomOunaropuka.

=
w

MaremaTudeckas HHAYKIOUA

[IpaBuio npousBenenus. PazMenienus ¢ NOBTOPEHUSIMU

[TepectanoBkH.

Pa3menienus 6€3 NOBTOpeHUN

Coueranusi 6e3 nosropeHuii 1 bunom HeroToHa.

CoueraHus c IIOBTOPCHUAMU

Ypok 00001IeHUs U CUCTEMaTH3aIMK 3HAHUH

Koumponvnasa paooma Ne5" Komounamopuxa''.

RPIRPIRPWIFLINININ

I'naBa 6. JjieMeHTHI TEOPUH BEPOATHOCTEN.

-

1

BeposiTHOCTh COOBITHSL.

Cii0)keHre BEpOSITHOCTEH

YcnoBHas BepOATHOCTh. He3aBUCHMOCTh COOBITHIA.

BepositTHOCTB TTpoM3BE/IEHNS HE3aBUCHUMBIX COOBITHIA

Dopmyia bepnymum

Ypok 00001IeHUs M CUCTEMaTH3aIMK 3HAHUH

Konmponvnaa paboma Ne6''JjieMeHTbI TEOPUHU BEPOSITHOCTEH .

G INIGILNLS

T'1aBa7. KommiekcHbIe ynuc/ia

OHpG[{GHeHI/Ie KOMINIEKCHBIX uncell. ClaoKeHHe 1 YMHOKCHHEC KOMIIJICKCHBIX
YHUCCII.

KomiuiekcHo conpsixénnble unciaa. Moayinb KOMIIEKCHOTo uncia. Onepauuu
BBIYMTAHUS U IEICHUS

I'eomeTpryeckas MHTEpIpeTanus KOMIUIEKCHOTO YHCIIA.

TpI/IFOHOMeTpI/I‘leCKaﬂ (I)OpMa KOMIIJICKCHOI'O 4YHCJia

-

YMHOXEHUE U AeJIEHHE KOMIUIEKCHBIX YUCEI, 3alIMCAaHHBIX B
TpuroHoMerpudeckoit popme. Dopmyna Myaspa

N

KBaI[paTHOe YpaBHCHHEC C KOMIUICKCHBIM HCU3BCCTHBIM

W3BieueHne KopHs U3 KOMIUIEKCHOTO 4Kciia. AjnreOpandeckie ypaBHEHUs

Ypok 0600111eHNS U cCCTeMaTU3alluy 3HaHU!

Konmponvnas pavoma Ne7. « KoMILIEKCHBIE YHCJIA»

RlR(k|-

HTorosoe nosropenue

Hroro:

136

TemaTnueckoe mianuposanue. I'eomerpus. 11 kiaace

§, m

H3zyyaemsblii MaTepHua

Komnu
€CTBO
4acoB

I'nasa 6. Huanuap, KoHyc U map.

16

§1

Huanuap

59 | [MonsTHe mumuHApa

60 | Ilmomaap NOBEPXHOCTH LIMIIMH]IPA.

§2

Konyc

61 | Ilonsrue KoHyca

62 | Tliomnra s MOBEPXHOCTH KOHYCA

63 | YceueHHBI KOHYC

§3

Cdepa

64, | Cdepa u map
65

66 | B3aumHoe pacnonoxenue chepsl U TNIOCKOCTH

67 | KacarenpHas mimockocTh K chepe




68

[Tnomans chepsr

69 | BzaumHoe pacrnonoxenue cepsl U nNpsiMoi
70 | Cdepa, BicanHas B MUIMHAPUYECKYIO IOBEPXHOCTH
71 | Cdepa, BiucanHasi B KOHWYECKYIO IOBEPXHOCTh
72 | CedeHus MUIMHIPUYECKON TTOBEPXHOCTH
73 | CeueHns KOHMYECKOM MMOBEPXHOCTH
Koumponvnasa paoomaNel « nimuap, KOHyC H map» 1
3auem Nel « Inauuap, KOHYC ¥ Ap» 1
I'1aBa 7. O0bEMBI T 17
§1 O0BEM MPSIMOYTOJILHOT0 MapaJlieJienuinena 2
74 | ITonsTue o6BEMa
75 | O6BEM PSIMOYTOJILHOTO TTapaJUIeenunea
§2 O0BbEéMBI NPSIMOI NPU3MBbI U IUJIMHAPA 3
76 | OOBEM IIPSAMON TTPU3MBI
77 | O0BEM nuIUHIpa
§3 O0BbEM HAKJIOHHOM MPU3MBbI, MHPAMHUIbI H KOHYyCA 5
78 | Boruuciaenue oObEMOB TEJ C IIOMOIIBIO HHTETpalia
79 | O0BEM HAKJIOHHOM MPU3MBI
80 | O6BEM mupamMuIbI
81 | O6béM KoHyca
§4 O0béM mapa u momaab cepsol 5)
82 | O6BEM mrapa
83 | O6BEMBI IAPOBOT0O CETMEHTA, IAPOBOTO CIIOSI M IAPOBOT0 CEKTOpa
84 | Inomans chepsl
Konmponvnasa pabomaNe2 « O0bEMBI T 1
3auem No2 « O0bEMBI TeJ1) 1
I'1aBa 4. BekTopbl B IpOCTPaHCTBE 6
§1 ITonsiTHE BEKTOPa B NPOCTPAHCTBE 1
38 | IMonsTue BekTOpa
39 | PaBeHCTBO BEKTOPOB
§2 Ci0:keHHe H BBIYNTAHHE BEKTOPOB. YMHOKeHHE BEKTOPAa HA YHCJIO 2
40 | CroxeHHe U BBIYMUTaHUE BEKTOPOB
41 | CymMa HECKOJIBKUX BEKTOPOB
42 | YMHOXEHHE BEKTOpa Ha YUCIIO
§3 Komnuianapabie BeKTOpPHI 2
43 | KommuianapHble BEKTOPBI
44 | IlpaBuio napajuienenuneaa
45 | Paznoxenue BeKTopa o TpéM HEKOMIUIAHAPHBIM BEKTOPaM
3auemNe3 «BeKTOpPBI B IPOCTPAHCTBE) 1
I'maBa 5. MeTox KOOpAMHAT B IPOCTPaHCTBe. /IBHIKeHUS 15
§1 KoopanHaTbl TOYKH U KOOPAUHATHI BEKTOPa 4
46 | IlpsamoyronbHas cucTeMa KOOPJMHAT B IPOCTPAHCTBE
47 | KoopuHaThl BEKTOpa
48 | Cs3b MeX/1y KOOpAMHATAMH BEKTOPOB U KOOPAWHATAMHU TOYEK
49 | Ipocreiitme 3a1a4 B KOOPAMHATAX
65 | YpaBHeHnue chepsl
§2 CxkajsipHoe npou3BeieHuEe BEKTOPOB 6

50

YTroJ MeXay BEKTOpaMH

51

CkaJyispHO€ TPOU3BEICHNE BEKTOPOB




52 | Beluncnenue yriaoB MeX1y IPSIMBIMH U TIOCKOCTSIMH

53 | YpaBHEHHE IITIOCKOCTH

§3

JABukenust

54 | IlenTpanbHasi CHMMETPHSI

55 | OceBas cummeTpus

56 | 3epkasibHasE CHMMETPHS

57 | [lapannenbHblil nepeHoc

58 | [IpeoOpazoBanme mMog0OMs

Konmponvnas pabomahNe3 « Meron KoopaAuHaAT B npocTpancTie. JIBmkenusiy | 1

3auem No4 « MeToa KOOpAUHAT B IpocTpaHcTBe. JIBHKEHH)

3ak/04uTeIbHOE MOBTOPEHNE MPH MOATOTOBKE K UTOroBOi arrectamuu mo | 14

reoMeTpuu
Hroro: 68

No Tema ypoka Koi-Bo
/1 4acoB
1. 1.1 O6nacth onpeaeneHnst © MHOKECTBO 3HAUYECHUN TPUTOHOMETPHUECKUX

bynkuit (1-# u3 2 4.)
2. 9.1 Ionstue munuHApa (1-1 13 1 4.)
3. 1.1 OGnacth onpeeseHrs U MHOXKECTBO 3HAUEHUN TPUTOHOMETPUIECKIX

byHkuui (2-i u3 2 4.)
4, 1.2 YéTHOCTD, HEYETHOCTD, IEPUOIUYHOCTH TPUTOHOMETPUUECKUX

bynkuit (1-# u3 3 4.)
S. 9.2 [Inomans noBepxHOCTH LyunHApa (1-i u3 2 4.)
6. 1.2 YétHOCTB, HEYETHOCTD, NEPHUOANYHOCTH TPUTOHOMETPUUYECKUX

¢byHkui (2-1 u3 3 4.)
7. 1.2 YétHOCTB, HEUETHOCTD, IEPUOAUYHOCTh TPUTOHOMETPUUYECKUX

¢byskuit (3-i u3 3 4.)
8. 9.2 Ilnomaas NOBEPXHOCTH LUIUHAPA (2-i1 U3 2 4.)
9. 1.3 CgoiictBo pyHKIMN y=cO0s X U €€ rpaduk (1-if u3 3 4.)
10. 1.3 CgoiicTBO pyHKIMHU y=CO0Ss X U €€ rpaduk (2-if u3 3 4.)
11. 10.1 [Tonstue xonyca (1-it u3 1 4.)
12. 1.3 CgoiicTBO pyHKIMHU y=CO0s X U €€ rpaduk (3-if u3 3 4.)
13. 1.4 CpoiictBo hyHKIIMU y=Ssin X 1 €€ rpaduk (1-if u3 3 4.)
14. 1.4 CgoiicTBO (pyHKIMHU y=sin X U €€ rpaduk (2-i u3 3 4.)
15. 10.2 ITnomaap noBepxHocTH KoHyca (1-i u3 2 4.)




16. 1.4 CgoiicTBo (yHKIMHU y=sin X U e€ rpaduk (3-i u3 3 4.)

17. 10.2 IInouraas NOBEpXHOCTH KOHYca (2-if U3 2 4.)

18. 1.5 CgoiicTBa u rpaduku QyHKIui y=tg x u y=ctg x (1-it u3 2 4.)

19. 1.5 CgoiicTBa u rpaduku QyHKIUN y=tg X u y=ctg X (2-i u3 2 4.)

20. 10.3 Yceuénnsriit konyc (1-it u3 1 4.)

21. 1.6 O6parnbie Tpuronomerpuaeckue Gpynakuuu (1-i u3 3 4.)

22. 1.6 O6parHbie TpUrOHOMETpHUECKUE GYHKINH (2-1 U3 3 4.)

23. 11.1 Cepa u map. Bzaumuoe pacnosnoxxenune cepsl u miockoct. (1-i u3
14.)

24, 1.6 O6parnbie TpuronomeTpuueckue GyHkuuu (3-it u3 3 4.)

25. 1.7 Ypox 0000mIeHus u cucteMaTu3anuu 3HaHui (1-i u3 2 4.)

26. 1.7 Ypox 0000IIeHNS B CHUCTEMAaTH3AIUK 3HAHWH (2-i 13 2 4.)

27. 1.8 KonTponsHas padota Nel mo teme: "Tpuronomerpudeckue GpyHKuun"
(1-iiu3 1 9.)

28. 2.1 Ilpenen nmocnenoBarenbHoCcTH (1-1 U3 3 4.)

29. 11.2 KacarenbHas mi10ckocTh k chepe (1-i u3 1 4.)

30. 2.1 Ilpenen mocneaoBarenbHOCTH (2-1 U3 3 4.)

31. 2.1 [Ipenen nocnenoBarenbHOCTH (3-1 U3 3 4.)

32. 11.3 IMnomane chepsr (1-i u3 1 4.)

33. 2.2 Tlpenen pynknuun (1-i u3 2 4.)

34. 2.2 Ilpenen pynkuuu (2-i u3 2 4.)

35. 11.4 BzaumHoe pacnosoxenue cdepsl u npsmoi (1-it uz 1 4.)

36. 2.3 HenpepsiBHOCT GyHKIMU (1-i 13 1 4.)

37. 2.4 Onpepnenenuie npou3BoaHOM (1-i u3 2 4.)

38. 11.5 Coepa, BurcanHas B IWIMHAPUYECKYIO ToBepxHOCTh. Cepa,
BITMCAHHAsl B KOHUYECKYIO TTOBEPXHOCTh. (1-if n3 1 4.)

39. 2.4 OmpeneneHue MPOU3BOAHOM (2-1 U3 2 4.)




40.

2.5 TlpaBuna nudpepenuupoanus (1-it u3 3 4.)

41. 11.6 Ceuenus nunuHapuyeckoit moBepxHoctH (1-i u3 1 4.)

42. 2.5 TlpaBuna nudpepenuupoBanus (2-i u3 3 4.)

43. 2.5 IlpaBuna nuddepentmpoBanus (3-i u3 3 4.)

44, 11.7 Ceuenust konnueckoi noepxHoctu (1-it uz 1 4.)

45. 2.6 IIpousBoanas crenenHor ¢pyHkuuu (1-i u3 2 4.)

46. 2.6 IIpousBogHas creneHHol GyHKIMH (2-1 U3 2 4.)

47. 11.8 KonTpoasHnas pabora Ne5 o teme: "Lwmnnap, konyc u map" (1-i u3
14.)

48. 2.7 IlpousBoaHast 3NeMeHTapHBIX GyHKIHH (1-if 13 3 4.)

49, 2.7 IlpousBogHas IEMEHTAPHBIX QYHKIHH (2-i 13 3 4.)

50. 11.9 3auér No4 (1-ii u3 1 u.)

ol. 2.7 IlpousBoHast dIEMEHTAPHBIX QYHKIHH (3-i 13 3 4.)

52. 12.1 Tlonsarue oobeéma (1-i1 u3 1 4.)

53. 2.8 T'eomeTpuueckuii CMbICT pou3BogHOM (1-i u3 3 4.)

54, 2.8 T'eomeTpuueckuit cMbICT MPOU3BOIHOM (2-1 u3 3 4.)

55. 12.2 O6BEM npsimoyroabHOTo napamienenunena (1-i u3 1 4.)

56. 2.8 T'eomeTpuueckuit cMbIci Mpou3BOgHOH (3-i u3 3 4.)

57. 2.9 Ypoxk 060011eHus ¥ cucteMaTu3anuu 3Hanuit (1-it u3 2 4.)

58. 13.1 O6bémM npsamoit mpusmsl (1-i u3 2 4.)

59. 2.9 Ypoxk 000011eHus ¥ cucTeMaTH3aluy 3HaHuil (2-if u3 2 4.)

60. 2.10 KonTtpomsHas padora Ne2 mo Teme: "IIponsBoHas u eé
reomerpuyeckuit cmbica” (1-it u3 1 4.)

61. 13.1 O6BEM npsimoit mpu3MsI (2-i U3 2 4.)

62. 3.1 Bozpacranue u yosiBanue GpyHxuu (1-it u3 2 4.)

63. 3.1 Bozpacranue u yosiBanue GpyHkiuu (2-it u3 2 4.)

64. 13.2 O6bém nunurapa (1-i uz 1 4.)




65.

3.2 Dkcrpemymsl pynkuuu (1-i u3 2 4.)

66. 3.2 DkcrpemyMbl GyHKIUU (2-1 U3 2 4.)

67. 14.1 Boruncnenue 00bEMOB Tel ¢ OMOIIbI0 uHTerpana (1-it u3 1 4.)

68. 3.3 Haubounbuiee u Hanmenbinee 3HaueHust Gpyaxun (1-i u3 3 4.)

69. 3.3 Haubounbiee u HanMeHblnee 3HaueHust GpyHkun (2-i u3 3 4.)

70. 14.2 O6bEM HakitoHHOU TTpU3MBI (1-i U3 1 4.)

71. 3.3 HauGomnpiiee u HauMeHbIee 3HaueHus QyHkiuu (3-i u3 3 49.)

72. 3.4 IIpousBogHast BTOPOTO MOPSAKA, BEIMYKJIOCTh U TOUYKHU nieperuoda (1-u
u3 2 4.)

73. 14.3 O6bEéM nupamuas! (1-it u3 1 4.)

74. 3.4 Ilpou3BoaHast BTOPOro NOPSKA, BBITYKIOCTh U TOUKH neperuda (2-i
u3 2 4.)

75. 3.5 Tloctpoenue rpadukoB GpyHkiuii (1-i u3 4 4.)

76. 14.4 O6bém konyca (1-i u3 2 4.)

77. 3.5 lloctpoenwne rpadukoB GpyHKIMi (2-i U3 4 4.)

78. 3.5 lloctpoenwue rpadukos GpyHKIwit (3-i U3 4 4.)

79. 14.4 O6bEM KoHyca (2-i1 U3 2 4.)

80. 3.5 Tloctpoenue rpadukoB GyHKIHHA (4-if U3 4 4.)

81. 3.6 Ypok 00001eHus 1 cucremaru3aiuu 3Hanuit (1-it u3 2 4.)

82. 15.1 O6wém mapa (1-i u3 2 4.)

83. 3.6 Ypok 0000mIeH!sT 1 CUCTEMaTH3aIMK 3HaHUH (2-i 13 2 4.)

84. 3.7 KontponpHas padota Ne3 o teme: "[IpuMeHeHne npor3BoIHON K
nuccnenaoanuto Gyuakmuit" (1-it u3 1 4.)

85. 15.1 O6BEM mapa (2-i u3 2 4.)

86. 4.1 TlepBooOpa3Hast (1-i u3 2 4.)

87. 4.1 IlepBooOpa3zHas (2-it u3 2 4.)

88. 15.2 O6BEM 11apoOBOTO CETMEHTA, IIAPOBOTO CJIOS U 1apoBoro cextopa (1-

nuslu.)




89.

4.2 TlpaBuna Hax ok IeHUS epBooOpa3HbIx (1-it u3 2 4.)

90. 4.2 TlpaBuina HaXOXKIEHUS TIEpPBOOOPA3HBIX (2-i U3 2 4.)

91. 15.3 Mnomane chepst (1-i u3 2 4.)

92. 4.3 Ilnomane kpuBoJIMHENHHON Tpaneunu. MaTerpan u ero Berancienue (1-
nu334.)

93. 15.3 ITnomanp cdepsl (2-i U3 2 4.)

94, 15.4 KonTpomnbsHas padora Ne6 (1-it u3 1 4.)

95. 4.3 Ilnomane KpuBOJIMHENHHON Tpaneuuu. MlHTerpan u ero Beluncienue (2-
Hu334.)

96. 15.5 3auét No5 (1-it u3 1 4.)

97. 4.3 I1nomaas KpUBOJWHEHHOMN Tpanenuu. MiHTerpan u ero BeraucieHue (3-
nu33u4.)

98. 4.4 Bpruucnenue miouaaen Guryp ¢ nomolupo narerpanos (1-i u3 3 u.)

99. 16.1 [Tonsatue BexTopoB. PaBencTBo BekTopoB (1-i u3 1 u.)

100. 4.4 BeluucieHue miomnaae Guryp ¢ moMomibo HHTErpanoB (2-i u3 3 4.)

101. 4.4 Bpruucienue miomaaei Guryp ¢ momMoIursio uHTerpaios (3-i u3 3 u.)

102. 17.1 CnoxeHue 1 BblunTaHue BeKTopoB. CyMMa HECKOIBKUX BEKTOpOB (1-
nuslu.)

103. 4.5 IlpuMeHeHne UHTErpaoB A peuieHus pundeckux 3anad (1-i u3 1
9.)

104. 4.6 Tlpocreitmme muddepenunansapie ypaBHenus (1-i u3 1 4.)

105. 17.2 YMHOxeHue BeKTopa Ha uncio. (1-it u3z 1 4.)

106. 4.7 Ypoxk 000011eHus ¥ cucTeMaTu3anuu 3Hanuit (1-it u3 2 4.)

107. 4.7 Ypox 000011eHUs 1 cUCTeMaTU3alluy 3HaHui (2-i u3 2 4.)

108. 18.1 Kommnanapusie BekTopsl. [IpaBuno napamnenenunena. (1-it u3 1 4.)

109. 4.8 KonTponpHas padota Ned4 o Teme: "[lepBooOpa3znas u uaTerpan” (1-i
u3 1 4.)

110. 5.1 MaremaTtnueckast uHIykus (1-it u3 2 4.)

111. 18.2 Pa3noxeHue BeKTOpa Mo TpEM HEKOMIUIaHApHBIM BekTopam (1-if u3 1




q.)

112. 5.1 MaremaTuueckast UHIyKIus (2-i1 u3 2 4.)

113. 5.2 IlpaBuno npoussenenus. Pazmemenus ¢ noBropenusimu (1-it u3 2 4.)

114. 18.3 3auér N6 (1-ii 3 1 u.)

115. 5.2 IlpaBuio npoussenenus. Pazmenenus ¢ moBTopeHusiMu (2-i u3 2 4.)

116. 5.3 llepecranoBku (1-i u3 2 4.)

117. 19.1 [IpamoyrosbHas cucTeMa KOOPAUMHAT B IpocTpancTBe. KoopauHaThl
BekTopa (1-ii u3 1 4.)

118. 5.3 IlepecranoBku (2-i u3 2 4.)

119. 5.4 Pa3menienust 6e3 moBTopeHuit (1-i u3 1 4.)

120. 19.2 Cs13b MeX Iy KOOpIMHATAMU BEKTOPOB M KOOpAMHATaMH Touek (1-i
u3 1 4.)

121. 5.5 Coueranus 6e3 noBTopeHuii 1 OmHoM Herotona (1-i u3 3 4.)

122. 5.5 Coueranus 6e3 nmoBTopeHuii 1 OmHOM HbroToHa (2-1 13 3 4.)

123. 19.3 [pocreiimme 3ana4yn B koopauHatax (1-ii u3 1 4.)

124, 5.5 Coueranus 6e3 moBTopenuit u 6unom Herotona (3-if u3 3 4.)

125. 5.6 Coueranus c noropeHussmu (1-it uz 1 u.)

126. 19.4 Ypasuenue chepst (1-it u3 1 4.)

127. 5.7 Ypok o0o01ieHus u cucteMaru3anuu 3Hanui (1-i u3 1 4.)

128. 5.8 KontposnpHas padora Ne5 o teme: "KomOunatopuka" (1-i u3 1 4.)

129. 20.1 Yron mexny Bektopamu (1-ii uz 1 4.)

130. 6.1 BepositHOCTh coObITHS (1-1i U3 2 4.)

131. 6.1 BepositHOCTB cOOBITHS (2-11 U3 2 4.)

132. 20.2 CkanspHoe npou3sBezieHne BeKTopoB (1-if u3 2 u.)

133. 6.2 Crnoxenne BeposiTHOCTeH (1-1 u3 2 4.)

134. 20.2 CkanspHoe pou3BeeHnEe BEKTOPOB (2-if u3 2 u.)

135. 6.2 CrnoxeHne BeposITHOCTeH (2-1 u3 2 4.)




136.

6.3 YcnoBHas BeposTHOCTh. HezaBucumMocth cobbrTHii (1-if u3 1 4.)

137. 20.3 BeruucneHue yrioB MeXAy IpSMBIMU U IIIOCKOCTAMU (1-# 13 2 4.)

138. 6.4 BeposiTHOCTh MTPOU3BEICHUS HE3aBUCUMBIX COOBITHI (1-if 13 3 4.)

139. 6.4 BepossTHOCTH IPOU3BEICHHS HE3aBUCUMBIX COOBITUH (2-1 u3 3 4.)

140. 20.3 BolunciieHue yriioB MeX1y NPSMBIMH U IIJIOCKOCTAMU (2-1 U3 2 4.)

141. 6.4 BepossTHOCTH TPOU3BEICHUS HE3aBUCUMBIX COOBITUH (3-11 u3 3 4.)

142. 6.5 ®opmyna beprymmm (1-i u3 1 4.)

143. 6.6 Ypok 00001meHus 1 cucteMaru3anuy 3Hanui (1-i u3 1 4.)

144, 6.7 KontponbsHas pabora Ne6 o teme: "DeMeHThI TEOPUU BEPOSATHOCTEH"
(1-#amu3 1 4.)

145. 20.4 Ypasuenwue miockoctu (1-i u3 1 4.)

146. 6.7 KontposnpHas padora Neb6 o teme: "Di1eMEHTbI TEOpUU BEPOATHOCTEN"
(2-tiu3 1 4.)

147. 7.1 Onpenenenune KOMIUIEKCHbIX yuces. ClloKeHHe U YMHOXKEHHE
KOMIUIEKCHBIX uncel. (1-i u3 2 4.)

148. 20.5 LenTpanbHas cummetpusi. OceBasi CHMMETpUs. 3epKaibHas
cummertpus (1-i u3 1 4.)

149. 7.1 Onpenenenue KOMIUIEKCHBIX yncell. CloXkeHne U YMHOKEHHE
KOMIUIEKCHBIX uncen. (2-i u3 2 4.)

150. 7.2 KoMIIeKCHO CONpsiKEHHBIE uncia. Moy KOMIUIEKCHOTO YHcia
.Onepauuu BbluMTaHus U aeneHus. (1-i u3 3 4.)

151. 20.6 IMapannenbHbiil nepenoc (1-i u3 1 4.)

152. 7.2 KoMIuiekCHO conpspkEHHBIC yucia. Moayib KOMIUIEKCHOTO YHCIa.
Onepanuu BeIYMTAHUS U JeneHus. (2-1 u3 3 4.)

153. 7.2 KoMIiekcHO conpsikEHHBIE uncia. Mo yib KOMIUIEKCHOTO YHCIa.
Onepanuy BeluUTaHUS U JeneHud. (3-1 u3 3 4.)

154. 20.7 IIpeobpaszoBanue nogodus (1-i u3 1 4.)

155. 7.3 'eomeTpuueckas HHTEpHIpeTalus KOMIUIEKCHOTo uncia (1-i u3 2 4.)

156. 7.3 'eomeTprueckas HHTEpIpETaLUs KOMIUIEKCHOTO uncia (2-i u3 2 4.)

157. 20.8 KonrponbHas padora Ne7 (1-it u3 1 4.)




158.

7.4 Tpuronomerpuueckasi popma komriekcHoro uncna (1-i u3 1 4.)

159. 20.9 3auét Ne7 (1-it u3 1 4.)

160. 7.5 YMHOKEHUE U JIeJICHNE KOMILJICKCHBIX YHCEl, 3allMCAHHBIX B
TpuroHoMeTpudeckoit popme. @opmysna Myaspa (1-i u3 2 4.)

161. 7.5 YMHOXKEHHE U JeJIeHUE KOMIUIEKCHBIX YHCE, 3alIMCAHHbIX B
TpuroHomerpudeckoi popme. opmyna Myaspa (2-i u3 2 4.)

162. 21.1 3akarounTenbHOE MOBTOPEHUE MPU O aTTECTallUU 110 reoMeTpud (1-i
u3 14 4.)

163. 7.6 KBagpaTtHoe ypaBHEHHE ¢ KOMIUIEKCHBIM HEM3BeCTHBIM (1-i u3 1 4.)

164. 7.7 V3Bnedenue KOpHs U3 KOMIUIEKCHOTO yncia. Anredpandeckue
ypaBHeHus (1-it u3 1 4.)

165. 21.1 3aknr0YnTENbHOE TIOBTOPEHUE MPHU MOATOTOBKE K HTOTOBOM
aTTeCTalllu TI0 TEOMETPHHU

166. 7.8 Ypok 00o0meHus u cuctemMaru3anuu 3Hauuid (1-i u3 1 4.)

167. 7.9 KontponbsHas padora Ne7mo teme:" Komrnekcusie yncna" (1-i u3 1 4.)

168. 8.1 UToroBoe moBTopeHue

169. 8.1 UToroBoe moBTOpeHue

170. 8.1 UTtoroBoe noBropeHue

171. 21.1 3akar04uTENBEHOE TOBTOPEHUE MPU MOATOTOBKE K

172. 8.1 UTtoroBoe noBTopeHue

173. 8.1 UTtoroBoe noBTopeHue

174. 21.1 3aknr04uTenpHOE MOBTOPEHUE MPU IOATOTOBKE K UTOTOBOU
aTTeCTallly TI0 TEOMETPHHU

175. 8.1 Utorosoe nmoBTOpeHue

176. 8.1 UtoroBoe moBTOpeHUE

177. 21.1 3akar04uTENBbHOE TOBTOPEHUE MPU TOJATOTOBKE K HUTOTOBOM
aTTeCTallly TI0 TEOMETPHHU

178. 8.1 UtoroBoe moBTOpeHUE

179. 8.1 UtoroBoe moBTOpeHUE




180. 21.1 3akar04uTENBbHOE TIOBTOPEHUE MPU IOJATOTOBKE K UTOTOBOM
aTTECTAIlH 110 TEOMETPHH

181. 8.1 Utororoe moBTOpeHue
182. 8.1 UTororoe moBTOpeHue
183. 21.1 3akiIr0YuTENbHOE MOBTOPEHHUE IIPU MOATOTOBKE K UTOTOBOM

aTTeCTalu 110 reOMCTPpUN

184. 8.1 UTtorooe nmoBTopeHue
185. 8.1 MToroBoe moBTOpeHUE
186. 21.1 3akiIr0uuTENbHOE MOBTOPEHHUE IPU MOATOTOBKE K HTOTOBOM

aTrTeCTalu 110 reoMCTpUn

187. 8.1 UTtorooe moBTopeHue

188. 21.1 3akat0uuTenbHOE MOBTOPEHUE MPU MOArOTOBKE K UTOTOBOM
aTTecTalllu 10 TeOMETPUU

1809. 8.1 UToroBoe moBTOopeHue
190. 8.1 UToroBoe moBTOopeHue
191. 21.1 3akr0unTeNbHOE MIOBTOPEHUE MPU MOATOTOBKE K UTOTOBOM

aTTeCTalu 110 rCOMCTPUHN

192. 8.1 UTtoroBoe noBropeHue
193. 8.1 UTtoroBoe noBTopeHue
194. 21.1 3aknrouuTenpHOE MOBTOPEHUE MPU MOATOTOBKE K UTOTOBOU

aTTeCTallv 110 TCOMCTPUHN

195. 8.1 UToroBoe moBTOpeHUE

196. 8.1 UToroBoe moBTOpeHue

197. 21.1 3aknIr0YuTeNBHOE IOBTOPEHUE MPH MTOATOTOBKE K HTOTOBOM aTTECTALINU
198. 8.1 UToroBoe moBTOpEeHUE

199. 8.1 UTtoroBoe noBTOopeHue

200. 21.1 3akar04nTENBbHOE TOBTOPEHUE MPU TOJATOTOBKE K HTOTOBOM

aTTeCTallvy 110 T€COMCTPUHU

201. 8.1 UTtororoe moBTOpeHUE




202.

8.1 Nrorosoe noropeHue

203.

8.1 Nrorosoe noropeHue

204.

8.1 Urorosoe noropeHue

JIMCT KOPpEeKTUPOBKH padoyeil mporpamMmMbl

Ne | nara

Kinacc

XapakTepucTUKa U3MEHEHU I

PexBU3UTEHI
JIOKYMEHTa, B
KOTOpPOM
3aKpeIICHbI
N3MEHCHHUS

IToxnuce
COTPY/AHHKA,
BHECIIIETO
H3MEHEHMSA
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