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K paGoyeii nporpaMMme 1o npeaMery

«MATEMATUKA: AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A,

TFEOMETPUS»
Pabouas ydeOHas mporpamMMa Mo MaTreMaTHKEe OpPHEHTHpoBaHa Ha oOywarommxcs 10-11

KJIaCCOB MPOQIIFHOTO YPOBHS U pa3padoTaHa Ha OCHOBE HOPMAaTHBHBIX JTIOKYMEHTOB
e 3akon «O0 oOpa3oBanuu B Poccuiickoit @eneparmm». ot 29.12.2012 Ne 273 — d3 (1.6 c1.32);
e [Ilpukaz MwunOoOpHayKu P® ot 17.05.2012 1. Ne413 «OO6 yrBepkacHuH (eaepabHOTO
rOCyJapCTBEHHOTO CTaHAAapTa CPETHETO 0OIIEero 00pa3oBaHuUs»
o CaHUTapHO-3IUIEMHOIOTHYECKHE IpaBuiia u HopmartuBbl CanlluH 2.4.2.2821-10
(mOCTaHOBJIEHHE TJIABHOIO IOCYAAPCTBEHHOrO caHuTapHoro Bpada P® ot 29.12.2010 r. Ne 189,
3apeructpupoBado B Muntocte Poccum 03.03.2011 r., peructparuonssii Homep 19993),
[TocTaHOBNIEHNE TIABHOTO TOCYJApCTBEHHOIO caHUTapHOro Bpaya Poccuiickoit Penepanuu OT
24.12.2015 Ne81 "O Buecenun wusmeHenuit Ne3 B CanlluH 2.4.2.2821-10 " CanurapHo-
AMHUJIEMUOJIOTHYECKHE TPEOOBaHUS K YCIOBUSM W OpraHu3aluyd OOYYeHUs, COJEpKaHHsS B
o0uieo0pa3oBaTenbHbIX ~ OpraHu3anuax’, TOCTaHOBJIEHHEM [ J1aBHOrO  rocynapCTBEHHOIO
canutapHoro Bpaya Poccuiickoit ®denepanuu ot 22 mas 2019 roga Ne§;
e [lucem menapramenta obmiero oopasoBanuss MunoOpHayku Poccun ot 12.05.2011 r. Ne 03-296
"O6 opraHuzaluy BHEYPOUHOW JEATEIbHOCTU NPH BBEACHUU (elepalbHOTO TOCYAapCTBEHHOIO
00pa30BaTeNIbHOTO CTaHIapTa cperHero oopazoBaHus';
o [Ipumepnas ocHOBHasi 0Opa3oBaTeNbHAs IPOrpaMMa CpeHero oomiero oopa3zoBanus (0g00peHa
pemenreM deaepansHoro YMO 1o obrieMy 00pa3oBaHuio, MpoToko oT 28 urors 2016 Ne2/16-3);
e Ilucbmo xKomuTeTa 00pa3oBaHUs, HAYKA M MOJIOJEKHOM noauThku Bonrorpazackoit o6nactu ot
26.12.2018 Nol1-10/17642;
e ABtopckoir mporpammort 1o maremarnke C.M. Hukonbckoro, M.K. IloTtamnosa,
H.H.PemernukoBa, A.B. IlleBkuna. Anreopa .10-11 xmaccel. / Coct. Bypmucrposa T.A. - M.:
[Ipocsenienue, 2018
e Amrtopckoit mporpammel  JI.C. Atanacsina: ['eomerpus. COopHUK pabounx mporpamm. 10 — 11
kinaccel. ba3oBbIli M yriIyOJIGHHBIA. YPOBHHU: TOCOOHME UIisi yuuTenield oO01ieoOpa3oBaTebHbIX
opranuzarnuii / coct.T.A. Bypmucrposa. - M.: IIpocsemenue, 2018

PaGouass mporpamma mo mnpenmery «MaremaTuka: anreOpa M Hayalla MaTeMaTH4YeCKOTO
aHanu3a, reometpusi» st 10-11 kmaccoB cootBeTcTBYeT ydeOHOMY Imiany MOY CII Nel8 r.
Bomkckoro.

Y4eOHBIM TMJIAaHOM Ha U3ydeHue npeamera «MaremaTuka: aiaredpa ©  Hayana
MaTeMaTHYeCKOr0 aHaINu3a, T€OMETPUsD OTBOIAUTCA 6 4acOB B HEJENI0 B TEUCHHE KaXKIOTO roja
oOyuenusi, Bcero 408 ypokos. Tak, B 10 knacce — 204 yaca, B11 xmacce — 204 yaca.

B paboueit nporpamme qo0aBiaeHa KOHTpOIbHAas paboTa mo teMe «JleficTBUTeNbHbIe YUCIa».

JlanHas paboyast mporpamMma coCTaBJIeHa JUIsl U3ydeHUs IpeIMeTa 0 CIEeIYIOINM yueOHUKaM:

J AnreOpa 1 Hadyajla MaTeMaTHYecKoro aHainusa: yueo. st 10 k1. obuieo6pazoBaTeIbHbIX
yupexaeHuil: 6a3oBblii u yriyoneHnHslid ypoBHu /C.M. Huxonsckuii, M. K. Ilotamos, H. H.
Pemernukos, A. B. llleBkuH. - 7-¢ u3a., gomn. -M.: [Ipocsemienue, 2019.

J AnreOpa M Hauyana MareMaTH4yeckoro asanusza: y4deO. s 11k obmieoOpasoBart.
yupexaeHuil: 6a3oBblii u yrinyonenHslid ypoBHu /C.M. Huxonsckuif, M. K. Ilotamos, H. H.
Pemernukos, A. B. llleBkuH. - 7-¢ u3A., gom. -M.: [Ipocsemenue, 2019

J JI.C.AtanacsiH, B.®.byrysoBu np. T'eomerpuss 10-11 xmaccwl, yueOHUK — JUist
o0meoOpazoBarenbHbIX yapexkaenuii. M.: [Ipocsemienue, 2018r.



INJIAHUPYEMBIE PE3VYJIBTATbI OCBOEHHUSI YYEBHOI'O IPEIMETA

JIMYHOCTHBIE:

- c(hOpMUPOBAHHOCTh MHPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
HAyK{; KPUTHYHOCTh MBIIUICHUS, YMCHHE PACIIO3HABATH JIOTHUECKH HEKOPPEKTHHIE BBICKA3BIBAHUS,
OTJIMYaTh TUTIOTE3Y OT (aKTa;

- TOTOBHOCTh H CIIOCOOHOCTh BECTH JHAJOT C JAPYTUMH JIIOIBMH, JOCTHTaTh B HEM
B3aMMOTIOHUMAHWSI, HAXOIUTh OOIIHE SN U COTPYAHHYATH JIJIS MX JOCTHIKCHHUS;

- HaABBIKM COTPYIHHUYECCTBA CO CBEPCTHUKAMH, JCTBMH MIIAJIIICTO BO3pPAcTa, B3POCIBIMH B
00pa3oBaTenabHOM, 0OLIECTBEHHO IMOJIE3HOW, y4eOHO-HCCIIEeN0BATENbCKOM, MPOEKTHON U JAPYTUX BHIAX
JeSITEITLHOCTH;

- TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHMIO, B TOM YHCJIE CaMOOOpPa30BaHUIO, HA TPOTHKCHUH
BCEH JKM3HHU; CO3HATEIIFHOE OTHOIICHHE K HENpPEphIBHOMY OOpa30BaHUIO KAaK YCIOBUIO YCHEITHOW
npodecCruoHaIbHON 1 00IIECTBEHHOH JACSITEIBHOCTH;

- OCTETUYECKOC OTHOIICHHWE K MHpY, BKJIIOYAs AICTETUKY OBITAa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA;

- OCO3HaHHBIM BBIOOp Oymaymield mnpodeccu W BO3ZMOXKHOCTh pEaTH3allMd  COOCTBEHHBIX
KU3HECHHBIX IUIAHOB; OTHONICHHWE K MPO(eCcCHOHAILHON NeATENhbHOCTH KaK BO3MOXXHOCTH yJacTHS B
PEIICHUH JTMYHBIX, OOIIECTBEHHBIX, TOCYIapPCTBEHHBIX, OOIIECTBEHHBIX TTPOOIIEM;

MeTanpeIMeTHbIE:

- YMEHHE CaMOCTOSITSIIBHO OIPENCIATh IEH CBOET0 OOYYCHHsI, CTAaBUTh M (POPMYITUPOBATE IS
ceOs HOBBIE 3a/lauu B y4€0e U MO03HABATENbHOMN JEATENbHOCTH, Pa3BUBaTh MOTHUBBI M UHTEPECH CBOEH
MMO3HABaTEIbHOM JIeITEILHOCTH,

- YMEHHE CaMOCTOSITeIILHO IJIAHUPOBATh MyTH JOCTHIKEHHS TIeJIeH, B TOM YHCIIC abTepHATUBHEIC,
OCO3HAHHO BbIOMpaTh HanOoJee A3PHEeKTUBHBIC CITOCOOBI PEIICHHS YICOHBIX U TIO3HABATEIBHBIX 33]1a4;

- YMEHHE COOTHOCUTbH CBOU JECUCTBHUSA C IJIAHUPYEMBIMH PE3YyJIbTaTaMH, OCYILECTBIATh KOHTPOJIb
CBOE€Hl eATEeIbHOCTH B MPOLIECCE JOCTHXKEHUS Pe3ylbTara, ONpeleNsiTh ClocoObl ASHCTBUIA B paMKax
MPEUIOKEHHBIX YCIOBUH U TpeOOBaHMM, KOPPEKTUPOBATH CBOM JIEHCTBUS B COOTBETCTBUU C
WU3MEHSIOLIENUCS CUTYalUE;

- YMEHHE OIICHMBATh MPABWJIBHOCThH BBITIOJIHEHMs Y4eOHOU 3ajauu, COOCTBEHHBIE BO3MOXKHOCTHU
€€ pelleHUs;

- BIAQJICHHUE OCHOBAMHU CAMOKOHTPOJI, CAaMOOIICHKH, MPHUHSATHS PEIICHUH U OCYIIECTBIICHUS
OCO3HAHHOTO BhIOOpa B y4eOHOM U MMO3HABATEIBLHOM JESATENbHOCTH;

- YMEHHUE MPOAYKTUBHO OOLIAThCS U B3aUMOJICHCTBOBATH B MPOLIECCE COBMECTHOM AEATEIbHOCTH,
YUUTHIBATh MMO3UIUU APYTHX YYACTHUKOB JESATENbHOCTH, 3 (PEeKTUBHO pa3periarb KOH(PIUKTHI,

- BJaJieHUE HaBbIKAMHM TIO3HABATEIbHOW , Y4eOHO-HCCIENOBATEIbCKOW U  MPOEKTHOI
JeSITEeNbHOCTH, HaBBIKAMH pa3pelieHrs MmpolsieM; crocoOHOCTh U TOTOBHOCTh K CaMOCTOSITEILHOMY
MIOUCKY METOJIOB PEIICHUs MPAKTUYECKUX 3aa4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IMO3HAHUS;

- TOTOBHOCTh M CIHOCOOHOCTh K CaMOCTOATEIbHOW HMH(POPMAIIMOHHO-TI03HABATEIBHON
NEeSITeNbHOCTH, BKJIIOYass  YMEHHE OPUEHTHPOBATHCS B PA3NIMYHBIX HMCTOYHUKAX HH(oOpMaiuy,
KPUTHYECKH OLICHUBATh U HHTEPIPETUPOBATh HH(POPMALIKIO, TOTYYaeMYI0 U3 PAa3IUYHBIX HCTOUHUKOB;

- YMEHHUE HCIOIb30BaTh CPEACTBA MHPOPMAIIMOHHBIX U KOMMYHUKaMOHHBIX TexHonorui (MKT)
B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIIMOHHBIX 33724 C COONoIeHneM TpeOoBaHH
OPrOHOMHKH, TEXHHKH O€30MacHOCTH, THTHEHBI, PEeCcCypcoCOepeKeHHs, MPaBOBBIX M ICTETUUYECKUX
HOPM, HOPM UH(OPMALIMOHHON OE30MaCHOCTH;

- BIIQJICHHE S3BIKOBBIMHU CPEJICTBAMH — YMEHHUE SICHO, JIOTHYHO M TOYHO HM3JIaraTh CBOKO TOUYKY
3peHus, UCIOJIb30BATh a/ICKBATHBIC S3BIKOBBIE CPEJICTBA;

- BJIaJICHUE HABBIKAMH TO3HABATEIbHON pedieKCHU KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBHUM U
MBICIIUTENBHBIX MPOIECCOB, UX PE3YJAbTaTOB U OCHOBAHWM, TPAHUI] CBOETO 3HAHMS U HE3HAHUS HOBBIX
MO3HABATENBHBIX 3a7a4 U CPEJICTB UX JOCTHKEHUS;

npeaMeTHble (yr1yOJIeHHBIH YPOBEHbD):



-c()OPMHUPOBAHHOCTh TPEICTABICHUI O MAaTEMaTHKE KaK 4aCTH MHPOBOH KYIBTYpBl U O MECTE
reOMETPHH B COBPEMEHHON IMBUIIM3AIMHU, O CIIOCOOAX OMMCAHUS Ha MaTeMAaTHUECKOM SI3bIKE SIBICHUN
peanbHOro MUpa;

- cOPMHUPOBAHHOCTH TMPEJACTABICHUA O MaTeMaTHUYeCKHMX IOHATHSAX KaKk O BaKHEHIIHNX
MaTEMATUYECKUX MOJENAX, IO3BOJISIIOIIMX OIKCBIBATH W U3y4yaTh pa3HblE IPOLECCHl U SBICHHUS;
ITOHMMaHHUE BO3MOYKHOCTH aKCHOMAaTU4YECKOTO MOCTPOECHUSI MAaTEMAaTUYECKUX TEOPUIL;

-c()OPMHUPOBAHHOCTh TMPEACTABICHUNA O HEOOXOOMMOCTH JOKa3aTeNbCTB MpU 000CHOBAHUH
MaTeMAaTUYECKUX YTBEPKACHUN U POJIM AKCHOMATUKU B IPOBEICHUU JIEIYKTUBHBIX PAaCCyXACHUN;

- c(OPMHUPOBAHHOCTH MOHATHITHOTO armapara 1o OCHOBHBIM pa3fiesiaM Kypca reOMEeTpUH; 3HAHHS
OCHOBHBIX TEOpeM, (OopMyll U YMEHHUS MX HPUMEHSTb, YMEHUs JOKa3blBaTb TEOPEMbl U HAXOJUTh
HECTaHJapTHbIE CIIOCOOBI pellieHus 3a/1ay;

- c(OpMHpPOBAaHHOCTh YMEHUIN MOJAEIUPOBATH pealbHbIE CUTYyallud, HCCIEN0BaTh MOCTPOCHHBIE
MO/JIEJIH, UHTEPIIPETUPOBATD MOJyUYEHHBIN PE3YIbTAT;

- BJIAJICHHME TEOMETPUYECKHM SI3bIKOM; pa3BUTHE YMEHHUS HUCIOJb30BaTb €ro Uil OMHCAHUS
MIPEIMETOB OKPYXKAIOIIEr0 MHpa; pPa3BUTHUE IPOCTPAHCTBEHHBIX MPEACTABICHUI, M300pa3UTENbHBIX
YMEHUH, HABBIKOB T€OMETPUYECKUX MIOCTPOECHHUI;

- BJAJEHUE METOJIaMU JI0KAa3aTeJIbCTB W aJTOPUTMOB pEHICHMS; YMEHUE WX MPUMEHSTh,
MIPOBOANTH J0Ka3aTeIbHbIE PACCYXKACHUS B XO/I€ PELLICHUS 3a/1ay;

- BIIQJICHHUE OCHOBHBIMH  IOHATHUSIMH O IUIOCKMX M TPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢durypax, X OCHOBHBIX CBOMCTBax; C(OPMUPOBAHHOCTh YMEHHUS PACIIO3HABATh HA yepTekax, MOACISIX
U B peaJlbHOM MHpE TeOMEeTpuyYecKue (QUryphl; MPUMEHEHHE H3YyYEHHBIX CBOMCTB I'€OMETPUUYECKUX
¢buryp u popmyn A penieHus reOMEeTPUUECKHX 3a71a4 U 33/1a4 ¢ MPAKTHUYECKUM CO/IEP)KaHHUEM;

- BJIaJICHHE HaBbIKAMU HCIIOJIb30BAHUSI TOTOBBIX KOMITBIOTEPHBIX MIPOTPaMM IMPH PELISHUU 33]ay;

- BIAQJCHUE CTAaHJAPTHBIMH MPUEMAMU pEUICHUS paUUOHAIBHBIX W HPPALMOHAIBHBIX,
[T0Ka3aTeJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN U HEPABEHCTB, UX CHUCTEM,;

- c(hOopMUPOBAHHOCTb NPEACTABIECHUN O Mpolleccax U SBICHUSX, WMEIOLIUX BEPOSITHOCTHBIN
XapakTep, O CTaTHUCTUYECKUX 3aKOHOMEPHOCTSX B pealbHOM MHUpPE, 00 OCHOBHBIX HOHSATHUAX
JJIEMEHTApPHOW TEOPUH BEPOATHOCTEH;,; CGHOPMUPOBAHHOCTH YMEHHH HAXOIWTh H OIICHUBATH
BEPOSITHOCTH HACTYIUIEHHUS COOBITMM B TPOCTEMIINX MPAKTUYECKUX CUTYyallUsiX U OCHOBHBIE
XapaKTEPUCTUKH CIIYYaHbIX BEJIUYMH;

- c(hOpMUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATHSIX MaTEMAaTUYECKOTO aHAIM3a U UX
CBOICTBAx, BIaJICHUE YMEHHEM XapaKTepHU30BaTh MoBeAeHUE (YHKIUN, HCIOIb30BaHUE MOTYyYECHHBIX
3HAHUU JJI ONIMCAHUS U aHAJIM3a PeabHbIX 3aBUCUMOCTEN;

- BIIAJICHUE YMEHHUSAMH COCTaBJICHHUS BEpPOSITHOCTHBIX MOJEJIEH IO YCIOBHUIO 33Ja4d MU
BBIYMCIICHUS BEPOSATHOCTH HACTYIUIGHHsSI COOBITHH, B TOM 4HCIE€ C HpUMEHEHHueM (opmyin
KOMOMHATOPUKH M OCHOBHBIX TEOPEM TEOPUHU BEPOSTHOCTEN; UCCIIEIOBAHNE CITyYaifHbIX BEIMUUH O UX
pacrpeneneHuro.

IINTAHUPYEMBIE PE3YJIBTATBI M3YUYEHUSA YYEBHOI'O IIPEIMETA

IInanupyemble pe3yJibTaThl H3yYeHHs 10 TeMe «HucI0BbIe U OyKBEHHbIE BbIPAKEHHD)
BbinycKHHMK Hay4YuTCs:

BBITIOJIHATH apH(bMeTH‘{eCKHe HeﬁCTBHH, COoUCTasl YCTHBIC U IMUCbMCHHBIC ITPUCMBI, IPUMCHCHUC
BBIYHCIIMTCIBHBIX YCTpOﬁCTB; HaxXOoAWUTb 3HAYCHUSA KOPHA HaTypaanofI CTCIICHHU, CTCIICHU C
pallMOHAJIBHBIM  IIOKAa3aTEJICM, J'IOI‘apI/I(l)Ma, HCIIOJIb3Yys IIPpU HCO6XOI[I/IMOCTI/I BBIYHCIINTCIIbHBIC
YCTpOﬁCTBa; MOJIb30BaThCA OLIEHKOM U HpI/IKH,Z[KOﬁ ITpU MMPAKTHICCKUX paCUCTaAX;

MPUMEHSTh MOHSTHUS, CBSI3aHHBIE C JIETUMOCTBIO IIEJIBIX YHCEeNl, MPU PEUICHUH MaTEeMaTHYECKUX
3a71a4;

HaxOJUuTb KOPHHU MHOTOYJICHOB C OJIHOH HepeMeHHOﬁ, pacKiiaibIBaTb MHOTOYJICHBI Ha
MHOXKHTCIIA,



MIPOBOJIUTH TMPEOOpPA30BaHMsI YHCIOBBIX M OYKBEHHBIX BBIPRKECHUH, BKIIIOYAIONIUX CTENCHH,
panuKansl, JorapudmMbl 1 TPUTOHOMETPHUYECKHE (DYHKIIUH.
BbInyCKHHMK MOJYYHT BO3MOKHOCTD:

BBITIOJIHATE MPAKTHUYECKHE pacdeThl Mo (opmynam, BKIOUYas GOpMyssl, coaepiKaliue CTENeHH,
pamuKanbl, JIOTapupMbl W TPUTOHOMETpPHUYECKHE (YHKIWH, TPU HEOOXOJUMOCTH HCIIOJIB3YS
CIPaBOYHbIE MaTEpUaibl U MPOCTEUIINE BHIYMCIUTEIbHbIE YCTPOCTBA.

IInanupyemble pe3yabTaThbl H3y4eHHs M0 TeMe «DyHKIUM U rpaguKm»

BoinyckHUK HayuuTCS:

- ONpCACIIAATL 3HAUCHUC (1)yHKIII/II/I 0 3HAYCHUIO aprymcHTa Npu pPasinvIHbIX crocobax 3aJaHuA

bynkumm;
- CTPOUTH I'paKK U3YYEHHBIX (PYHKIMH, BBIMOIHATH IPe00pa3oBaHus rpaukos;

- OIMCBIBATH M0 rpauKy U 1O GopMyIie MOBEJEHHUE U CBOMCTBA (PYHKLHU;

peuartb ypaBHEHHs, CUCTEMbl YpaBHEHMH, HEpAaBEHCTBA, MCIOJIb3Yysl CBOMCTBA (PYHKUUNH M UX
rpaduyeckue npeacTaBIeHuUs.

BbinyCKHUK MOJTy4YUT BO3MOKHOCTD:

OTHCHIBATh U HCCIEAOBATh C MOMOUIbIO (DYHKIMI peanbHble 3aBUCUMOCTH, NMPEACTaBIATh UX
rpaduyecKu; THTEPIPETUPOBATh IPAPUKHU peaTbHbIX TPOLIECCOB.

IInanupyemble pe3yabTaThl H3YUeHHS M0 TeMe «YPABHEHHUS M HEPABEHCTBA
BbINMyCKHUK HAYYUTCS:

pelaTth panuoHalbHBIE, MOKa3aTeldbHble W JorapuMuueckue YypaBHEHHS M HEpPaBEHCTBA,
UppalMOHANIbHBIE U TPUTOHOMETPUYECKUE YPABHEHHS, UX CUCTEMBI;

JOKa3bIBaTh HECJIOKHBIC HCPABCHCTBA,

peiiaTth TCKCTOBBIC 3aJa4X C IOMOIIBKO COCTABJICHUA ypaBHeHHﬁ, 1 HCPABCHCTB, HHTCPIIPETUPYS
pE3yiibTaT C Yy4€TOM OFpaHI/I‘{eHI/Iﬁ YCJIOBHUA 3aaa4u;

I/I306pa)KaTb Ha KOOpI[PIHB.THOﬁ IIJIOCKOCTH MHOZKCCTBaA pemeHm“I ypaBHCHI/Iﬁ H HCPABCHCTB C
ABYM:A ICPEMCHHBIMU U UX CUCTEM.

HaXoaUuThb HpI/I6JII/I)KCHHBIe PCUICHUA ypaBHeHHfI " UX CUCTEM, UCIIOJIB3Ys rpaquecxnﬁ MCTO,

pemaTh ypaBHEHUS, HEPAaBEHCTBA U CHUCTEMbI C NMPUMEHEHUEM TIpapUuecKuX NpeCTaBICHUH,
CBOMCTB (DyHKIUH, TPON3BOIHOIM;
BBINYCKHUK MOJYYHT BO3MOKHOCTD:

HCIIOJIb30BAaTh HpI/I06peTeHHBIe 3HAHUA W YMCHHA B HpaKTquCKOﬁ ACATCIIBHOCTH H
MOBCEIHEBHOM KU3HU IS IOCTPOCHUSA U UCCIICAOBAHU HpOCTCfII.HPIX MaTeMaTUYECKUX MOAETICH.

IInanupyemMsble pe3yJbTaTbl H3y4eHHS 110 TeMe «JJIeMeHTbl KOMOMHATOPUKH, CTATHCTUKH M
TEOPUH BEPOATHOCTEH»

BbInycKHHUK Hay4YuTCs:



- pemars npocTeire KOMOMHATOPHBIE 3aa4l METOI0M Tiepedopa, a TaKkKe ¢ HCHOJIB30BAaHUEM
u3BeCTHBIX (hopmyn, TpeyrosnbHuka llackans; BeMUCHATH Kod(p¢unuentsl OunHOMa HproToHa MO
(dopmyre u ¢ UCTIOIB30BaHUEM TpeyronbHuka [lackans;

- BBIUMCIATH, B MPOCTEHINNX CIIy4asX, BEPOSITHOCTH COOBITMH Ha OCHOBE IOJCYETa YHCIIa
HCXO/JIOB.

BbInycKHHUK MOJYYHT BO3MOKHOCTD:

- QHAJIM3UPOBATh pPEaJbHbIC YHCIOBBIE JAHHBIE, IIPE/ICTABICHHbBIE B BUJE UArpaMM, rpapuKoB;
- QHAJIM3UPOBATH UH(OPMALIHIO CTATUCTUYECKOTO XapaKTepa.
I'eomerpus

IInanupyemsble pe3yJbTaThl H3ydeHHs 110 TeMe « [lapajuielbHOCTH NPSIMBIX M MJIOCKOCTEI
BbInycKHMK HAy4YUTCS:

e H300pakaTh reoMeTpUUeCcKue (PUTYPHI U TEJIa, BBITIOIHATD YEPTEK MO YCIOBHUIO 3aa4H;

e pelmiaTh r€OMETPUYECKUE 3a/Ja4d, ONMHUPASICh HA WM3YyYCHHbIE CBOMCTBA TUIAHUMETPUYECKUX H
CTepeoMeTpuUecKuX GUTyp ¢ OTHOIICHHM MEXIy HUMH, TPUMEHSS alreOpandeckuii u
TPUTOHOMETPUUYECKUH anmapar;

e POBOJIUTH JI0KA3ATEIbHBIE PACCYKCHUS IIPU PEUIEHUH 33]a4, T0Ka3bIBaTh OCHOBHBIE TEOPEMBI
Kypca;

e BHIUUCIIATh JIUHEHWHBIE DJIIEMEHTHI M YIJIbl B MPOCTPAHCTBEHHBIX KOHQPUTYpAIUAX, OOBEMBI U
TIJTOIIATA TTIOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ M MX MPOCTEUINNX KOMOWHAIINH;

e IPUMEHATh KOOPAWMHATHO-BEKTOPHBI METOJ JJISI BBIYMCIEHUS OTHOILICHWM, PACCTOSIHUW U
YIJIOB;

e CTPOUTH CEUEHUSI MHOTOTPAHHUKOB U N300pa)xkaTh CEUEHUS TEJ BPALCHMUS;

BbInyCKHUK MOJTYy4YUT BO3MOKHOCTD:

WCIOJIb30BaTh MPHOOPETEHHbIE 3HAHUS M YMEHUS B MPAKTUYECKOM JIeATENbHOCTH U
MTOBCEHEBHOM KU3HU JIJIS:

e yicCIIeIOBaHMS (MOJICIIMPOBAHUS) HECIIOKHBIX MPAKTHYECKUX CUTYAIlMil Ha OCHOBE M3YYCHHBIX
dhopmys U CBOMCTB (uUryp;

® BBIYMCJICHHUA OJINH, rmomaz[eﬁ 1 00BEMOB PEAIBHBIX 00BEKTOB IIpru PCIICHHUU IMPAKTUYCCKUX
3a/ia4, UCIIOJIb3Yys IIPpH H€O6XO,Z[I/IMOCTI/I CIIPaBOYHUKH U BBIYHUCIUTCIBHBIC YCTpOﬁCTBa

Tpedyemble pe3yibTaTbl 00y4eHHUsI

YucJioBble U OyKBEeHHbIE BbIPAKEHHA
yMeTh:

¢ BBIIIOJIHATB apH(bMeTH‘{eCKHe HeﬁCTBHH, COoUCTasA YCTHBIC WU NMUCbMCHHBLIC IMPUCMEI, IIPUMCHSA
BBIYHCIIMTCIBHBIC YCTpOP’ICTBa; HaxXOIWUTb 3HAYCHHUA KOPHIA HaTypaJleoﬁ CTCIICHHU, CTCIICHU C
pallHOHAJIBHBIM  IIOKAa3aTEJICM, J'IOI‘apI/I(l)Ma, HCIIOJIb3Yyd .IMPpU HCO6XOI[I/IMOCTI/I BBIYHCIINTCIIbHBIC
YCTpOﬁCTBa; MOJIb30BaThCA OLIEHKOM U HpI/IKH,Z[KOﬁ ITpU MMPAKTHYICCKUX paCUCTaAX;

* MPOBOJMTH MO U3BECTHHIM (OpMYNIaM U IMpaBHiaM HpeoOpa3oBaHusl OYKBEHHBIX BBIPaXKEHUIH,
BKJTIOYAIOIIUX CTETIEHH, PaJiKabl, JorapupmMbl U TPUTOHOMETpUYECKHE (DYHKIINY;

¢ BBIYHCIIATH 3HAYCHHA YHUCIOBBIX H 6YKB6HHLIX BLIpa)KCHI/II\/'I, OCYIICCTBJIAA HCO6XO,[[I/IMBIC
IIOACTAaHOBKHU U Hp606p3.30BaHI/ISI;



® BHIMIOJIHATh ~ JCUCTBUS C  KOMIUICKCHBIMH  YHWCIIAMH, TIOJb30BAaThCS  T'€OMETPHUUYECKOU
MHTEepHpEeTalMeld KOMIUICKCHBIX YHCeNl, B MPOCTEHUIINX CIIydasX HaXOJUTh KOMIUJIEKCHbIE KOPHH
yYpaBHEHUH C IEHCTBUTENBHBIMU KO3 uiimenramu

UCNOJIb30BATh NPUOOPETEHHbIe 3HAHUS M YMeHHUS] B NPAKTHYECKOH /JesiTeIbHOCTH H
MOBCEHEBHOM KM3HM 115l

* MPAKTHUYECKUX pacueToB Mo (GopmMyrnam, BKIrOUas GOpMysbl, CoAEpKaIIne CTETICHHU, PAIUKAIIbI,
norapuMbl U TPUTOHOMETpUYECKHE (YHKIUHU, OOpamasch NpU HEOOXOTUMOCTH K CIPABOYHBIM
MarepuaiaM U IPUMEHs IPOCTEUIINE BEIYMCIUTEIbHBIE YCTPOUCTBA.

DyHKIUHA U rpaGuKU
yMeTh:

® OMMPCACIIATh 3HAYCHUC q)yHKHI/II/I 10 3HAYCHHUIO apTryMCHTA IMPU PA3JIMYHBIX CHOCO6aX 3a1aHUus
bynxumm;

* CTPOUTH TpaUKU U3YYEHHBIX (QYHKIUI;

* OMHCHIBATh MO TrpaduKy U B MPOCTEHIINX ciydasx Mo (opmyle HOBEAEHHWE M CBOMCTBA
byHKIINH;

* HAXOAWUTH MO TpaduKy GYHKIIUHU HAMOOIBIINE U HANMEHBIIINE 3HAYCHHS;

* pemath ypaBHEHUS, MPOCTEHIINE CHUCTEMBbl YpaBHEHHH, MCHOJB3Ysl CBOWCTBA (PYHKIUI M HX
rpaduku;

* UCCIIEZIOBaTh B MPOCTEHIINX CiIydasiX (YHKIMM Ha MOHOTOHHOCTb, HaXOJUTh HauOOJbIINE U
HauMEHBIINE 3HAYeHUs (QYHKIMM, CTPOUTH TpapUKd MHOTOUICHOB U MPOCTEHIINX palMOHAIBHBIX
(GYHKIMI C MCMOJIb30BAHMEM armapaTa MaTeMaTHYecKOro aHalINu3a; MCMO0Jb30BaTh NPHOOpeTeHHbIe
3HAHUS M YMEHUS B IPAKTUYECKOMH 1eiTeJIbHOCTH U NOBCeIHEBHOM KU3HM [JIs1

* OMHCAHUS C MOMOIIbIO (DYHKIMI PA3IUYHBIX 3aBUCUMOCTEH, MpEeJCTaBlIeHUs] UX IpaduyeckH,
UHTEpIpEeTaNH rPaUKOB.

Hauyana maTemaTu4eckoro anajimnsa
yMeTbh:

¢ BBIYUCJIATD IIPOU3BOJHBIC U HepB006p83HLIe QJICMCHTApPHBIX (I)YHKHHIZ, HCIIOJIb3Ys CIIPABOYHBIC
MaTcpualibl;

¢ BBIYUCJIATH B HpOCTCﬁIHPIX CIydadax mjomanau ¢ UCIIOJIb30BaHUEM HCpBOO6p8.3HOfI;

HCIOJb30BATh NPHOOpPETEHHbIC 3HAHWUS W YMEHHS B INPAKTHYECKOH JAeATeIbHOCTH H
NOBCEJIHEBHOM KU3HH IS

¢ pCIICHHA HNPUKIIAAHBIX 3a4a4, B TOM YHUCIIC COLOUAJIbHO-3KOHOMHUYCCKHUX U (I)I/ISI/ILIGCKI/IX, Ha
BBIUHCIICHUE HAUOOIbIINX U HAUMEHBIITUX 3Ha‘leHI/II71, Ha HaXOXICHUEC CKOPOCTU U YCKOPCHUS.

YpaBHeHHUS H HEPABEHCTBA
yMeTh:

¢ peuiath panrOHAJIBHBIC, IOKA3aTCIbHBIC U J'IOl“apI/I(I)MI/ILICCKI/IC YpaBHCHHUA U HCPABCHCTBA,
HpOCTCfII.HPIC HPpPpaUOHAJIBHBIC U TPUTOHOMETPHUICCKHUEC YPABHCHUSA, UX CUCTCMBI;

¢ COCTABJIATH YpAaBHCHHA U HCPABCHCTBA 110 YCJIIOBUIO 3a/1da4H,



* HCIIOJIB30BaTh IpaUUECKUil METOI TSl MPUOIMKEHHOTO PEIIEHUS] YpaBHEHUI U HEPABEHCTB;

* n300pakaTh Ha KOOPIUHATHOW IJIOCKOCTH MHOKECTBA PEUICHUN MPOCTEHITNX YPaBHEHUN U MX
CUCTEM.

HCIIO0JIB30BATDb l'[pHOﬁpeTeHHI)Ie S3HAHUA W YMCHUHA B HpaKTH‘leCKOﬁ ACHATCJIbHOCTH H
NMOBCETHEBHOM KM3HHU IJI5

* IOCTPOEHUS U UCCIIEI0OBAHUS MPOCTEUIINX MaTEMaTUUECKUX MOJIEIIEH.
DJieMeHTbl KOMOMHATOPUKH, CTATUCTUKH ¥ TEOPUH BepPOSITHOCTeM
yMeTh:

* pelaTh NpoCTenIIe KOMOMHATOPHBIE 33Jaud METOJIOM Iiepedopa, a TaKkKe C MCIOJIb30BaHUEM
W3BECTHBIX (opMyIT;

* BBIYMCIATH B IPOCTEHIIMX ClIydasX BEPOSITHOCTH COOBITHIM HAa OCHOBE IOJCYETa 4YHcia
HCXOJIOB.

HUCI0JIb30BATh NPUOOpPETEeHHbIe 3HAHMS M YMEHUS B IMPAKTHYECKOH AeSiTeJIbHOCTH U
NOBCEIHEBHOM KU3HU IS

¢ a”Hajin3a pCajibHbIX YHUCJIOBBIX JAaHHBIX, IPECACTAaBJICHHBIX B BUJIC JUAarpaMM, Fpa(i)I/IKOB;
* aHanM3a HHGOPMAIH CTATUCTHYECKOTO XapakTepa

TpeOyemble pe3yabTaTbl 00y4eHUsI BHIIIYCKHUKOB 110 T€OMeTPHHU

JI0JI5KHBI 3HATD:

e . Muororpannuku. [Ipu3zma, ee ocHOBaHUs, OOKOBBIE peOpa, BbICOTa, OOKOBas MOBEPXHOCTD.
[Ipsimast u HaknoHHas, npusMa. [IpaBribHas npusma. [apannenenunen. Kyo.

e [lupamuyia, ee ocHoBaHue, OOKOBBIE peOpa, BbICOTa, OOKOBas MOBEPXHOCTb. TpeyrosbHas
nupamuia. [lpaBunpHas nupamuga. Y ceueHHas MUpaMua.

e Cummerpuu B KyOe, mapasuienenunene, npusme u nupamune. [loHsatue o cuMMeTpuu B
pocTpaHcTBe (ILIEHTpaibHasA, OceBas, 3epKajibHas). [I[pumMepbl cCHMMETPHH B OKpPYXAIOIIEeM MUpE.

e Ceuenus Ky0a, IpU3MbI, TUPAMUJIBI.

e [IpeacraBieHne O MNPaBWIBHBIX MHOTOTPAHHHMKaX (TeTpa’ap, KyO, OKTa’ap, AOJCKadap H
HUKOCAdIP).

e Tena u IIOBCPXHOCTU BPAILICHHA. I_[I/IJ'II/IHI[p " KOHYC. VceuenHbIi KOHYC. OCHOBaHI/Ie, BBICOTA,
OokoBast IMOBEPXHOCTb, 06pa3y}oma;1, pa3BCPTKaA. OceBbIe CeUEHHS U CCUCHU, IMMapaJUICIIbHBIC OCHO-
BaHHIO.

o [Iap u cepa, ux ceueHus, kacaTenbHas MIIOCKOCTb K cdepe.

e OObeMbI Ten ¥ mIomaan ux noBepxHocteil. [lonstue 06 ooveme Tena. OTHOIIEHHE 00BEMOB
MOJOOHBIX TEI.

e ®opmynsl 00beMa Kyba, IPSIMOYTOJIBHOTO Mapajiesenunesna, Ipu3Mbl, umHApa. Oopmyss
o0beMa mupamMuasl U KoHyca. DopMynbl IIIOLIAAM MOBEPXHOCTEH LWIMHApPA U KoHyca. PopMysbl
o0beMa Iapa u miomaau cepsl.



e Koopaunatsel u BekTOpbl. JleKapTOBBI KOOpAMHATBHI B IpocTpaHCTBe. POpMysa pacCTOSHUS
MEXIy IBYMS TOUYKaMHU. YpaBHEHHs cdepbl U IOCKOCTH. PopMyna pacCTOSHUS OT TOYKH JI0
IIJIOCKOCTH.

e Bexropsl. Moayinb Bekropa. PaBeHCTBO BekTOpoB. Ci10K€HHE BEKTOPOB M YMHOXKEHHE BEKTOPA
Ha 4ucio. Yrois Mexay Bektopamu. Koopaunatel Bekropa. CkansgpHOE IPOU3BEIEHIE BEKTOPOB.

o JI0JI5KHBI YMETh:

e PACIIO3HABATh HA YEPTEIKAX M MOJECISAX MPOCTPAHCTBEHHBIC (POPMBI; COOTHOCUTH TPEXMEPHBIC
00BEKTHI C UX OMUCAHUSIMH, H300paKEHUIMU,

e QHAJIM3UPOBATH B MPOCTEUIINX CIIy4asiX B3aUMHOE PACIIONI0XKEHHE 0OBEKTOB B TPOCTPAHCTBE;

[ I/I306pa)KaTb OCHOBHBIC MHOFOFpaHHI/IKI/I nu prrJ'II)IC TEJ1a, BBIIIOJIHATH '-IepTe)KI/I 110 YCJ'IOBI/ISIM
3a/1a4;

e CTPOUTH MPOCTEHIINE ceueHUs Ky0a, MPU3MBbI, TUPaAMUIbI;

e pelIaTh TUTAHUMETPHYECKHE M IPOCTEUIINE CTEpPeOMETPHUYSCKHE 3aJaud Ha HaXOXKICHUE
T€OMETPUUYECKUX BEJIMYUH (JIJIUH, YIJIOB, IUIOIIaieH, 00bEMOB);

e HCIIOJIb30BATh MPHU PEIICHUH CTEPEOMETPHUECKHUX 3a/1a4 TUTAaHUMETPUIeCKue (haKThl U METOJIbI;
e IIPOBOJIUTH JIOKA3aTEIBHBIC PACCYKJCHUS B XOJI€ PEIICHUS 3a]1a4;

e BJI3/IETh KOMIETCHUUSAMU: Y4eOHO-TI03HABATEIbHON, [IEHHOCTHO-OPUEHTALIMOHHOM, pedieKCHB-
HOH, KOMMYHHKAaTUBHOM, HH()OPMAITMOHHOM, COIUATBHO-TPYAOBOM.

¢ CIIOCOOHBI MCITOJIb30BATh HpI/IO6peTeHHBIe 3HAaHUA U YMCHUSA B HpaKTH‘IeCKOﬁ JACATCIBHOCTH U
HOBCGI[HCBHOI\/'I KHN3HU:

® JUIsl KCCIIeIOBaHUs (MOJICTUPOBAHMSI) HECIIOKHBIX MPAKTUYCCKUX CUTYAIMii HA OCHOBE U3y4YeH-
HBIX (hopMyJT U CBOKCTB (puryp;

® BEIYHCIIEHNS 00BEMOB U nnomaz[eﬁ HOBerHOCTeﬁ IIPOCTPAaHCTBCHHBIX TCJI ITPU PECIICHUHN ITPpaAK-
THYCCKHX 3aaa4, UCITIOJIb3YA IIPH H€O6XOI[I/IMOCTI/I CIIPaBOYHHUKHU U BBIYUCIIUTCIBHBIC YCTpOﬁCTBa



Coaep:xkanue yueOHoro kypca <«MATEMATHUKA: AJITEBPA W HAYAJIA
MATEMATHYECKOI'O AHAJIU3A, TEOMETPHUSI» B 10-11 xiaccoB

Marematuka

10 kacc

(6 yacoB B Heaes10, Bcero 204 yaca)

IloBTOpEeHUe Kypca ajaredOpbl 0OCHOBHOM HIKOJIbI (44)

1. JleiictBuTeIbHBIE uncaa (14 yacoB).

[Tonsarue nevictBuTenbHOTO Yncia. MHOkecTBa yucesn. CBONCTBA JCHCTBUTEIBHBIX YHCEI

Meton matemarnueckoit uHaykiuu. I[lepecranoBku. Pasmemenns. Coueranus. Jloka3aTenbcTBO
YHUCIOBBIX HepaBeHCTB JlenumocTe wnenbix uyucen. CpaBHEHHE MO MOIYI0 m. 3agadud  C
L[E€JI0YUCIIEHHBIMU Hen3BecTHbIMU. KoHTposbHas padoTa Ne |

2. I'eomerpust Ha mu1ockocTH ( 8 4)

CpoiicTBa OHMCCEKTpUCHI yrjla TpeyrojbHuka. PemeHnue TpeyroapHUKOB. Beruncienue
OMCCEeKTPUC, MEINaH, BbICOT, PaJIMyCOB BIHCAHHON M OMUCAHHOW OKpY)XHOcTed. DopMysbl MO
TpeyrojpHuka: gopmyna ['epoHa, BbIpaKeHHs IUIOIIAH TPEYroJIbHUKA Yepe3 pajuyc BIMCAHHOW U
OTIMCAHHOW OKPYXHOCTEM.

Boruncnenust yriioB ¢ BepUIMHONW BHYTPH U BHE Kpyra, yria MeXAy XOpJaMu M KacaTeabHOM.
TeopeMa 0 MpouU3BEAECHUH OTPE3KOB XOpA. Teopema 0 kacaTenbHOW W cekyiie. Teopema o cymme
KBaJpaToOB CTOPOH U AUAroHajIe napajyiesorpaMma.

Teopema UeBsl u Teopema Menenas.

3. PaunonanbHbie ypaBHeHHs1 U HepaBeHcTBa(18 4, M3 HUX KOHTpOJILHAsI padora Ne2
— 1 4ac).

Panmonaneupie BeipakeHus. Popmynsl OmHOMa HBIOTOHA, CyMMBI W Pa3HOCTH CTEICHEH.
Henenue MHorowieHoB ¢ octaTkoMm. Anroput™m EBknupa. Teopema besy. Kopenb MHorouseHa.
Parmonaneubie ypaBHeHHs. CHCTEMBI pallMOHAIBHBIX YpaBHEHUU. MeToJ HMHTEPBAJIOB pPEIICHUS
HepaBeHCTB. PanmonanbHble HepaBeHcTBAa. Hectporne HepaBeHcTBa. CUCTEMBI pallOHATBHBIX

KonTtponsnas padorta Ne 2

4, BBenenue B crepeomerpuio ( 44)
OCHOBHBIC TOHATHS CTEPEOMETPHH (TOYKa, IMpsiMas, IUIOCKOCTh, MPOCTPaHCTBO). [loHsATHE 00
AKCMOMAaTHYECKOM CI0co0e TOCTPOCHUS TE€OMETPHH.

5. IMapa/ieJbHOCTh NPSAMBIX U MJI0CKOcTel ( 16 1)
[Tapannensubie mpsiMpie B mpocTpaHcTBe. [lapamnensHocTh Tpex mnpsMbiX. [lapamiensHOCTb

OpsMON M IJIOCKOCTU. B3aumMmHOE pacrojiokeHue NpsMBIX B IPOCTPAHCTBE. YTOJ MEXAY ABYMs
npsiMbeIMUA. CKpeniuBaromyecs npsmMele. YTIIIbl ¢ COHAIIPaBICHHMH CTOPOHAMU. YTOJ MEXKIY IPSIMbIMU.
[TapamnensHocTs miockocteil. [lapamnensHble miuockocTH. CBOMCTBAa MapajuleNbHBIX IUIOCKOCTEH.
Terpasnp wn  mapamenenunen.  Terpasap.  [lapamnenenunen.3agadyn  Ha  IIOCTPOEHHE
ceueHnii. KontponpHbie paboTs! Ne3,4

6. Kopens crenenu N(12 4, U3 HUX KOHTPOJbHasi padora Ne 5— 1 yac)
[Mousitue pynkuu u e€ rpapuka Oyukuus y = x". [onstue xopHs crenenu n. Kopau 4é€tHoi n
Heu€THOW cTeneHell Apudmernyeckuil kopeHb. CBoicTBa KOpHeH cTeneHH n. DyHKIUS y =

Vx.®ynxius y =4/x. KopeHs crenenu n u3 HatypajibHorouncina. KonrponsHas paborta Ne 5

7. CreneHb MOJI0KUTEIBHOr0 ynciaa (13 yacoB, M3 HUX KOHTPoOJIbHasi padora Ne6 — 1
4yac)

Crenenp ¢ panMOHaIbHBIM IOKa3zareaeM. CBOWCTBA CTENEHU C PAallMOHAIBHBIM I10Ka3aTeJIEM.
[lonssitue mnpepena mocnepoBaTenbHOcTH. CBoiicTBa  mpezenoB. beckoHeuHo — yObIBaromias



reomerpuueckas mporpeccus. Yucno e. llonstue cTeneHM ¢ UPPANMOHATIBHBIM IOKAa3aTeNEM.
[ToxazatensHast pynkuusKontponbnas padota Ne 6

8. IHepnenaukyasipHocTh NPAMON M M10cKOCTH (17 1)

[lepneHUKyYISIPHOCTD NMPAMOMN U IVIOCKOCTH. [leprieHIuKysipHbIE IPSMBIE B IPOCTPAHCTBE.

[TapamienpHbple IpsMBIC, NEPHEHAMKYJISAPHBIE K IUIOCKOCTH. lIpu3Hak nepneHauKyiIspHOCTH
NpAMOM M IUIOCKOCTU. Teopema O mpsAMOM, MEPHNEHIUKYIAPHON K IUJIOCKOCTH. lleprnieHmuKynsap u
HAaKJIOHHBIE. YTOJI MEKy IPSAMOU U IIJIOCKOCTBIO.

PaccTosiHus OT TOUKM 10 IUIOCKOCTH. TeopeMa o0 Tpex MEepneHAUKYIsApax. YTroa MEXAy NpsMou
U IJIOCKOCTBIO.

JIByrpanHsb1i yrou. [lepneHauKyIsipHOCTB II0CKOCTEN. [IpsAMOyYroapHbIi mapauiesenuIen.

Tpexrpannsiii yros. MHororpanHsiii yros. KonrpoabHas padota Ne 7

9. Jlorapudgmsi (6 yacos).

Jlorapudm umcia. OcHOBHOE Jorapudmuueckoe ToXJaecTBO. Jlorapudm mnpousBeaeHus,
YaCTHOI'O, CTENEHM, NEepexo] K HOBOMY OCHOBaHMIO. JleCATHUHBIH U HATypalbHBIA JOrapu@Msbl.
[IpeoGpa3oBanue BhIpaKEHUH, COEpPKALIUX JOrapru(MBbI.

Jlorapudmuueckas GyHKIHS, €e CBONCTBA U rpaduUK.

10. IIpocreiimme mokasareJbHbIC M JOrapu(pMu4YecKHMe YPAaBHEHUSI U HEPABEHCTBA
MeToAbl uX pemieHus (11 yacos, U3 HUX KOHTpPoJbHass padoraNe§ — 1 yac).

[Ipocreiiime mokas3atenbHble ypaBHeHuda. [Ipocreiimne norapupmMuyeckue ypaBHEHHUS.
VYpaBHeHUs, CBOISAIIMECS K MPOCTEUIIMM 3aMEHOW Heu3BecTHOro. IIpocrelimue mnoka3zaTenbHbIe
HepaBeHcTBa. [Ipocreiimme norapudmuveckue HepaBeHcTBAa. HepaBeHcTBa, cBomsmuecs K
MpOCTEeHIMM 3aMeHO# Hem3BecTHOTO. KoHTposibHast paboTa Ne 8

11. MHuororpanuuku (144)

[Tonstue  mHororpanHuka.  ['eomerpuueckoe  Temo.  Teopema  Dinepa.  [lpusma.
[Ipoctpancreennas teopema Ilucdaropa. [Mupamuna. IlpaBunsHas nupamuga. YcedeHHas MUpamuja.
[IpaBunbHble MHOTOrpaHHUKH. CUMMETpUs B TNPOCTPAHCTBE (LIGHTpalibHAas, OCeBas, 3€pKaJibHas).
[TonsiTHe NpPaBUIBLHOTO MHOTOTPAHHMKA. DJIEMEHThl CHUMMETPUU MPABWIBHBIX  MHOTOI'PAHHHUKOB.
KonTtponbHas padorta Ne 9

12. CuHYyC ¥ KoCHHYC yrJa u yncja (74acoB).

[Tonsitue yrna u ero Mepsl. Paguannas mepa yria. OnpeneneHue CuUHyca U KOCHHYca yriia U
gycna. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO Ui CMHYca M KocuHyca. [loHATHS apkcuHYca,
apkkocuHyca. [Ipumepbl UCIONIB30BaHUSI apKCHHYCa W apKKOCHHyca. DopMysbl Ui apKCUHYCOB U
ApKKOCHUHYCOB.

13. TaHrenc u KOTaHreHc yrja v yucja (6 yacoB U3 HUX KOHTPOJIbHbIe padoTa Nel( — 1
qac).

Omnpenenenue TaHreHca M KoTaHreHca yria. OCHOBHBIE TPUTOHOMETPHUYECKHE TOXKIECTBA IS
TaHTeHca U KoTaHreHca. [loHsATHe apKTaHTeHca U apKKOTaHTeHca. [IpuMepsl HCMOJIB30BaHUS

apKTaHTeHCa M apKKOTaHreHca. DOopMylibl JUIsl apKTaHreHca M apKkoTaHreHca. KoHTposbHas paboTa
Nel0

14. ®opmyasl ciaoxenusi(11 yacos).

CuHyc, KOCHHYC ¥ TAHT'€HC CYMMBI U Pa3HOCTHU JBYX apryMmeHToB. @opmynsl npuseaeHus. Cunyc
U KOCUHYC JBOWHOrO aprymeHTa. @opmynvl nonoeunHozo apzymenma. llpeoOpa3oBaHHE CyMMBbI
TPUTOHOMETPUYECKHX (YHKIMI B TNpPOM3BEAECHHWE U TPOU3BEICHUS B CyMMY. Bwipadwenue



MPUSOHOMEMPUYECKUX —@YHKYUll uyepe3 MmaHeeHc nonosunHozo apeymenma. IlpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKECHUU.

15. Tpuronomerpnuyeckne (GyHKIMH 4YHCJI0BOro aprymenra (9 wyacoB, M3 HHX
KOHTpOJIbHBbIe padora Nell — 1 yac).

Tpuronomerpuyeckue (yHKIMH, WX CBOMCTBAa W TpaduKH, NEPHOIUYHOCTb, OCHOBHOM
nepuo.dyukius y = sin X. @ynkuus y = cos X. Oynkuus y = tg x. Oynkuus y = ctg xKonrposbHas
pabora Ne 11

16. Tpuronomerpuyeckne ypapHeHus 1 HepaBeHcTBa (12 4acoB, M3 HUX KOHTPOJIbHASA
padoraNel2 — 1 gac).

Pemrenne npocTedmIMX TPUTOHOMETPUYECKUX YPaBHEHHHU. TPUTOHOMETPUYECKHE YpaBHEHMS,
CBOJSIIMECS K IMPOCTEHIINM 3aMEHON Heu3BecTHOro. [IpiMeHeHne OCHOBHBIX TPUTOHOMETPUUYECKUX
bopmyn s pemieHuss ypaBHeHUil. OpHOponHBIE YpaBHEHUs. Pewenue mpucoHomempuieckux
Hepasencme. HepaBeHCTBa, CBOJAIIMECS K IPOCTEHIIMM 3aMEHOM HEW3BECTHOro. BaeneHwue
BCIIOMOTaTEeNILHOTO yIiia. 3aMeHa Heu3BecTHOro {=SinX + cosx.KonrtpospHas padora Ne 12

17. IToBTOpenue kypca reomerpum (6 1)

18. BepositTHOoCTh coObITHIL. UacToTa. ¥ cjl0BHAsI BepOSITHOCTH (8 yacoB).

TabnuuHoe u rpaduueckoe NpecTaBlieHne JaHHbIX. UNCIIOBbIe XapaKTEPUCTUKH PSAJOB TaHHBIX.

[ToouepénHplii U OTHOBPEMEHHBIN BHIOOP HECKOJIBKUX AJIEMEHTOB M3 KOHEUHOTO MHOYECTBA.

DneMeHTapHbIE U CIOXHBIE CcOoObITHS. PaccMoTpeHue ciiydaeB W BEpPOSTHOCTH CYMMBI
HECOBMECTHBIX CO6BITI/II\/’I, BEPOATHOCTb IHPOTUBOIIOJIOXKHOTO coOprTus. IloHsTHE O HE3aBUCHUMOCTH
coObITHii. BepoSITHOCTH U cTaTHCTUYECKAs! YaCTOTAa HACTYIIJICHUS COOBITHUS.

19. IToBTOpEeHUE Kypca ajredpbl 1 MaTeMaTH4YecKoro anaausa 3a 10 kiaace (74acoB, u3
HUX KOHTPOJIbHAas padora Nel3— 2 yaca).

MaremaTuka
11 kaace
(6 yacoB B Hejaea10, Bcero204 yaca)
1. @Dyukuuu 1 ux rpapuxu (20 yacoB u3 HuX 1 yac KOHTpoJIbHas padoTaNel)
1.1 TIlousitme d¢ynkuuu. OneMmeHTapHble ¢GyHKIuU. OO0nacTh oOmNpeAesieHusT W 00JIacTh

W3MEHEHUH (DYHKIIUH. OrpannueHHOCTh (PyHKIHMUA. YETHOCTH, HEYETHOCTh, TEPUOJUYHOCTH
¢bynkuuit. [IpoMexxyTku Bo3pactaHus, yObIBaHUs, 3HAKOTIOCTOSIHCTBA M HYIM GyHKIMU. McciaenoBanne
GyHKIMH M TOCTpOGHHE WX TIpaUKOB »dIIEMEHTapHBIMU MeTojaMU. (OCHOBHBIE CIIOCOOBI
npeoOpazoBanus rpaduxos. ['paduku pyHkuui, cogepxamux Moayiu. ['paduku cnoxxHbIX QyHKIUI

1.2 Mpenea ¢pyHkuuu u HenpepbIBHOCTHL. [loHsiTHe npenena gyHKuuM

Opnocroponnue npenensl. CpolicTBa npezaenoB (yHkiuil..IlonsTue HenpepbIBHOCTH (YHKIUU.
HenpepsiBHOCTD 3eMeHTapHbIX QyHKIUN. Pa3pbiBHBIE QYHKIINU.

1.3 Ooparnbie pynkuuu. [lonsitue 06 o0paTHoil GyHKUMHI

B3aumuHo oOpatnbie ¢yHkuumu. OOpaTHble TpUroHomerpuueckue (GyHkIMH. Ilpumepsr
UCIIONIb30BaHuUs 00paTHBIXTPUTOHOMeTpHUYeckx (yHkiuil. KonTpospHas padota Ne 1)

2.1naunap, konyc, map — 16 4

Hununap. INonsrue munuuapa. Ilnomane noBepxnoctu nuiausiapa. Kownyc. Ilonarue konyca.
[Tnomans moBepxHOCTH KOoHyca. YceueHHbIH koHyc. Cepa. llap u cdepa. Bzaumuoe pacrnosioxxenue
cdepsl u iockoctH. KacarenbHas miaockocts k cdepe. Ilnomans cheprl. Bzaumuoe pacnosioxenue



cheppr u mpsmoil. Cdepa BHMcaHHass B LWIMHAPUYECKYIO NoBepxHOcTh. Cdepa BhucanHas B
KOHMYECKYI0 ToBepxHOCTh. Ceuenne uwimmHApHueckoi moBepxHocTH. Cdepa KOHHUECKOM
MOBEPXHOCTH.

KonrposbsHas padora Ne 2

3.00bembl e (17 u)

ITousitue 06 00beMe Tena. OTHOIIEHHE 00BEMOB 110 I00HBIX TEII.

dopmynsl 00beMa Kyba, HPSIMOYTOJBHOTO MapaUie/ienuiea, TpU3Mbl, HIMHApPa. DopmMyssl
o0bemMa mupamMuasl U KoHyca. DopMynbl IUIOMIAIN MOBEPXHOCTEH HWIMHIpPA U KOHyca. PopmyIbl
o0beMa Imapa u Iiomaan cepsl.

KontpoabHas pabora Ne3,

4. Bektopsbi ( 6 4)

Bexropel. Moaynbs BekTopa. PaBeHcTBO BekTOpoB. Clio’K€HHE BEKTOPOB U YMHOKEHHE BEKTOpa
Ha yncno. KoopauHatel BekTtopa. KommnnanapHelie BEKTOpbI. Pa3noxkeHne no TpeM HEKOMILJIaHAPHBIM
BEKTOPAM.

5. Meroa koopauHat B npocrpancrse (15 u)

JlexapToBbl KOOpAMHATHI B MpocTpaHcTBe. Dopmyrna pacCTOSHUS MEXKIy JABYMS TOYKaMHU.
VYpaBHeHus cepsl U mI0ckocTH. Popmysa pacCTOSIHUS OT TOUKH JI0 TUIOCKOCTH.

VYron mexay Bekropamu. CkaisipHOoe MNpousBeAeHHE BEKTOpoB. KosumHeapHble BEKTODBHI.
Pa3noxxenne BekTopa 1o IByM HEKOJUIMHEAPHBIM BEKTOpPaM

KonTposbHble padoTa Ne 4

6. IlpousBoanas (11 u)

[Tonstue o  mpousBogHOW — (PyHKIHMHM,  (HUBUYECKUH W TEOMETPUUYECKHA  CMBICI
MPOM3BOIHOM. YpaBHEHHE KacaTenbHOH K Tpaduky dyakuun. [Ipou3BoaHBIE CYyMMBI, pPa3HOCTH,
MpOM3BEACHU M 4acTHOro. IIpon3BoAHBIE OCHOBHBIX 3J€MEHTapHBIX GYHKIUIL./Ipouszsoonvie
cnodicHou u oopamuou ¢hyukyuii. Bropas npousBoanas. KonrponsHas padorta Ne 5

7.1IpumeHeHue MPou3BoAHOI (16 )

Makcumym U MHUHUMYM (QYHKIHH. YpaBHeHUE KacartenbHOU. I[IpuOmmkE€HHbIE BBIYHMCICHHUS.
Teopembl o cpennem. Bospacranue u yOwbiBanue ¢(yHkuuid. IIpou3BoAHbIE BBICIIUX MOPSIIKOB.
BrimykinocTs rpadguka GyHKIUU. DKCTpeMyM (GYHKIIMHU C IUHCTBEHHOW KPUTHYECKON TOYKOM. 3a1aun
HA MakCUMyM ¥ MUHUMYM. AcuMnrtoTel. [lpoOHo-nuneiiHas ¢yHkuusa. [loctpoenue rpadpukos
byHKIMH ¢ npuMeHeHneM npousBoaHbIX. Dopmyna u psa Teitnopal .Kontponsaas padora Ne 6

8. [lepBooOpa3nas u unrerpas (13 yacoB u3 Hux lyac KOHTpoAbHAsA padoTa Neb).

[Tnomans kpuBonuHeitHOW Tpanenuu. [lonatue o0 ompenenenHom unterpaie. [lepBooOpasHas.
[TepBooOpa3ubie snemeHTapHbIX (GyHKIUH. [IpaBuna BeUMCIeHUs TepBOOOpasHBIX. Dopmyna
Herorona-Jleli6numa. [Tpumeps! mpuMeHneHuss uHTerpana B ¢pusuke u reomerpun. KontponsHas paborta
Ne 7

9. YpaBHenuss 1 HepaBeHcTBa (57 4acoB, M3 HHUX 3 4Yaca KOHTPOJIbHbIE PadOThI
Ne8,9,10,).

9.1 YpaBHenusi. HepaBencrBa. Cucremsl (44.)

PaBHOCHUIIBHOCTD ypaBHEHUH U HEPABEHCTB . PaBHOCWIbHbIE NpeoOpa3oBaHUs ypaBHEHMH.

PaBHOCHITBHBIE TIPe0Opa30BaHUsI HEPABEHCTB
9.2 YpaBHenusi-ciaeacrBus (94 )



[lonatue ypaBHeHHUsA-CIeACTBUA. Bo3BeneHue ypaBHeHus B 4ETHYIO cTeleHb. [loTeHnmMpoBaHue
ypaBHeHHUH. orapudmudeckux [pyrue npeoOpazoBanusi, MIPUBOAALINE K YPAaBHECHHIO-CICICTBHIO

[IpuMeHeHnne HECKOJIbKUX MPeoOpa3oBaHUM.

9.3 PaBHOCWJILHOCTH YPaBHeHUH U HepaBeHCTB cucTeMaM.(134)

OcHoBHble TNOHATUS. PemieHue ypaBHEHUH € MOMOIIBIO cUCTeM. PelieHue ypaBHEHMH ¢
MOMOIIBI0 cucTeM (mpomoinkenue). YpapHenus: Bupa f (a(x)) = f (b(x)). Pemienne HepaBeHCTB ¢
MIOMOIIBIO CUCTEM. PerieHne HepaBeHCTB € MOMOILIbI0 cucTeM (mpoaosnkeHue). Hepasencra Buna f
(@(x)) > f (b(x))

9.4 PaBHOCWJIBLHOCTH YpaBHeHUii Ha MHOKecTBax (10 4)

OcHoBHble MOHATUS. Bo3BeneHne ypaBHEHUS B YETHYIO CTENEHb. Y MHOKEHUE YpaBHEHUS Ha
¢bynkuuio. Jlpyrue mnpeoOpa3zoBaHus ypaBHeHHWil. I[IpuMeHeHHE HECKOJIBKUX MpeoOpa3oBaHUi.
VYpaBHEHMSI ¢ TOTIOHUTENbHBIMU ycnoBusiMU. KonTposbHast padota Ne 8

9.5 PaBHOCWJILHOCTh HEPABEHCTB HA MHOKecTBaX (74 )

OcHoBHble MOHATHS. Bo3BeieHue HEPaBEHCTB B YETHYIO CTENIEHb. Y MHOKEHHE HEPAaBEHCTBA Ha
¢yukuuio  [pyrue mnpeoOpazoBaHus HepaBeHCTB. [IpuMeHeHHME HECKOJIbKHX MpeoOpa3oBaHUM.
Hepasencta ¢ nononHuTensHbIMU yeinoBusiMu. Hectporue HepaBeHcTBa

9.6 MeToa MPOMEKYTKOB /IJIS YypABHEHU I W HepaBeHCTB( 5 4)
VYpaBHenust ¢ moaynasimu HepaBenctBa ¢ moaynsamu. Metoa MHTEpBAlOB ISl HEMPEPBIBHBIX
¢byukuuil. Konrponsnas padora Ne 9
9.7 Ucnonb30BaHue CBOMCTB (PYHKIMIA NPH pelieHUN YPABHEHUI U HepaBeHCTB (64)
Hcnonb3oBanue obnacTeil cymecTBOBaHUS QYHKIIHMA
Wcnonb3oBaHnne HeoTpuuarenbHOCTH (GYHKIMH. Vcrnonab3oBaHUWE OTrpaHMYEHHOCTH (DYHKIHH.
Hcnonb3oBaHEe MOHOTOHHOCTH U JKCTpeMyMoB (yHKuuu. Mcnosib3oBaHMe CBOWCTB CHUHYca U
KOCHHYCa
9.8 Cuctembl ypaBHeHHH ¢ HECKOJbLKUMH Heu3BecTHbIMU (14)
PaBrocunbHOCTE cucteM. Crucrema-ciiecrsue. MeTo 3aMeHbl HEU3BECTHBIX
PaccyxneHus ¢ 4uCIOBBIMY 3HAYECHUSIMU IIPU PEIICHUH YPAaBHEHUN U HEPABEHCTB
KonTtponsHas padorta Ne 10
9.9 YpaBHeHusi, HepaBeHCTBA U cucTeMbl ¢ mapamerpamMu (1 )

YpasHenus ¢ napamerpoM. Hepasencrsa ¢ napamerpoM. CrcTeMbl ypaBHEHUH € IAPaMETPOM

3aa4u ¢ yCcIOBUAMU

10.KommiekcHbIe uncia (8 yacon).

KomruiekcHbie uncna. ['eomeTpudeckass HHTEpIpETanusi KOMIDICKCHBIX uncell. JlelicTBUTenpHas
Y MHUMas 9acTh, MOJYJIb M apI'yMEHT KOMILIEKCHOTO Yuciia. AnreOpandeckas 1 TPUTOHOMETpUYecKast
(GOpMBI 3aITUCH KOMIUICKCHBIX 4Hceld. ApupMETHYECKHe NSHCTBUS HaJ KOMIUICKCHBIMU YHUCIIAMHU B
pasHbix (opMmax 3anucu. KOMIUICKCHO CONpshKeHHBbIC 4ncia. Bo3BeleHHE B HATypallbHYHO CTCIICHb
(dbopmyna Myaspa). OcHOBHas TeopeMa anreopsl.

11. IloBTOpEeHHe Kypca ajaredpbl 4 MATEMATHYECKOI0 aHAJIU3a, reoMeTpuu (25 yacoB u3
HMX 2 Yaca UTOroBasi KOHTPoJibHasA padora Nell u 10 yacoB pe3epB Ha NPOOHHMKH).



TaGJIPILIa TEMATUYCCKOI'o pacupcACJICHUA KOJINICCTBA HaCOB

«MATEMATUKA: AJITEBPA 1 HAUAJIA MATEMATHUYECKOI'O AHAJIM3A» B 10-11 kiaccax

Pasnen 10 kmace Tema Kouud Ko XapaxkTepucTuka OCHOBHBIX BH/JIOB
n/m
HTP. esATEJIbHOCTH Y4YE€HHKa (Ha YypOBHE Y4eOHBIX
€CTBO WacoB | b e . i (12 yp i
abora |nelicTBHII)
I'maa 1. Kopsuu,
CTETeHH, Joraprudmbl HoTopenne 4 1
[MousiTie  eiiCTBUTEIHLHOTO BeimonHaTh BBIUMCIICHUS C
qrcia NEeWCTBUTENPHBIMU ~ YWCIaMU  (TOYHBIE |
MmuoxectBa uncen. CBOWCTBA MpUOMKEHHBIE), TMPEeoOpPa3OBBIBATh YHCIOBHIE
NEeWCTBUTENBHBIX YMCET BBIPQ)KECHUS. 3HaThb U IPUMEHATH OOO3HAUYCHMS
Meron MaTeMaTHYeCKOM OCHOBHBIX MIOTMHOKECTB MHO>KECTBA
HHIAYKITHA NEeUCTBUTENbHBIX YUCENl, 0003HAYEHUS YHMCIIOBBIX
. ITepecranosku IPOMEKYTKOB. [IpuMeHSTE METO.
§ 1. HdelicTBUTENBHBIE PasMerenus .
14 MaTeMaTU4eCKON MHIYKIUM Ul JOKa3aTeabCTBA
qucia C
OueTaHus .
PaBEHCTB, HEPABEHCTB, YTBEP)KJICHUH, 3aBUCSILIUX
Jloka3aTrenbcTBO ~ YMCIIOBBIX
0T HATYpPaJILHOTO N.
HepaBeHCTB  JlenMMOCTh  LeNbIX
HCel OnepupoBath  QGopMmynamMud AJs  4YUCIA
CpaBHeHHE 110 MOJIYJIIO M MEPEeCTaHOBOK, pa3MEIIeHud U  COYETaHUH
3ajaun € LENOYMCIICHHBIMHU [TprMeHsITh CBOMCTBA AETMMOCTU (CpaBHEHHS IO
HCU3BCCTHBIMU KonTpossHasi MOIYIIO0 M), IEIOYUCICHHOCTh HEU3BECTHBIX MIPH
pabora Nel pelieHnu 3a1a4
PanmonanbHble BEIpaXKEHUS JokassiBath (popMyiny OuHoMa HproToHa M
§ 2. PauoHabHble ®opmynsl 6mHOMa HbroTOHa, OCHOBHBIE KOMOMHATOPHBIE COOTHOILICHUS
] CYMMBI M pa3HOCTH CTENEHEN 18 Ha OMHOMMATILHBIE K03 pULIHEHTBHI.
yYpaBHEHHUS U HEpaBEHCTBA
JleneHne  MHOTOYJIEHOB € [Tonmp3oBaTbes  TpeyroiabHukoM llackanms s
octaTkoM. Anroput™m EBkinia perenus 3a1a4 0 OMHOMMAIIBHBIX




Teopema besy
Kopens MHOrO4IEHA
PaunonanbHbIe ypaBHEHUS
Cucremsl palOHAIbHBIX
YpaBHEHUI

Meron MHTEpBaJIOB pELICHUS]
HEPaBCHCTB

PanmonansHble HEpaBEHCTBA

Hecrporue HepaBeHcTBa

Cucremsl palOHaIbHBIX
HEPABEHCTB

KonTtponbnas padora Ne 2

kodpuimentax. OIlEHUBATh YHUCIO KOPHEH
[esIoro anredpanmyeckoro ypaBHeHus. Haxoautsb
KpaTHOCTb ~ KOpHEH  MHOrowieHa.  YMeTh
NEeTUTh MHOTOWIEH Ha MHOTOWICH (YroJKOM
mau 1o cxeme ['opuepa). Mcnosib3oBath neneHue
MHOTOWIEHOB C OCTAaTKOM ISl BBIJCIICHHS

LEeI01 JacTd  anredpamyueckoi ApoOu mpu
peleHuy 3aaay.

YMern peuarb PallOHAJIBHBIC
YPaBHCHUA nu nux CHUCTEMBI. IIpHMeHﬂTB
Pa3JINYHBIC HpI/IéMBI peicHusd O EJIbIX
anreOpandeckux ypaBHEHHH: 1oA0Op  IIEJNbIX
KOpHE; pa3yioxKeHne Ha MHOKUTEIIN
(BKJIIOYAst METOJT

HEOIPENEIEHHBIX K03 UIIUEHTOB);

MOHW)KEHUE CTENeHU YpPaBHEHHUS;, I0JCTAHOBKA|
(3ameHa HewusBecTHoOro). HaxomuTe uwnciaoBbIE

MPOMEKYTKH, coJiepKanue KOpHH
anreOpanvaecKux ypaBHEHUH.

PemarepanmonaibHble HEPaBEHCTBA
METOJJOM  HMHTEPBAJIOB.  PemaTh  CHUCTEMBI

HCPaBCHCTB

§ 3. Kopenb creneHu

[lonsatue ¢yaknuun u e
rpaduka OyHkuus y = x"

[TonsATHE KOpHSA CTENEHH n

Kopau u€tHOM uM HE4ETHOM
cTeneHeld ApupMeTHIECKHI KOPCHb

CBoiicTBa KOpPHEH CTENEHU N

dopmynupoBaTh omnpenesieHus  (QYyHKIHH,
¢ rpaduka. DopmynupoBaTb U yYMETh
loKa3bpiBaTh CBOMCTBA (QyHKIMH y = X"
(DopmynupoBaTh oOmpeAeNneHUuss KOpPHS CTEHeHH
n, apudMeTHyecKkoro KOPHS  CTENEeHH 1.

n 12 . .
Oynknus y = Vx.OyHkuus y (DopmynupoBaTh CBOWCTBA KOPHEH M NPUMEHSTH
=%/x MX IpU IpeoO0pa30BaHUU YUCIOBBIX U OYKBEHHBIX
Kopen» cTemenn n U3 BBIPAKCHHH. Beimonuate  npeoOpa3oBaHus
HATYPATBHOTO MppalMOHAIbHBIX BbIpakeHUi. PopMyaupoBarhb
qucia CBOMCTBA DyHKIUU y =3/X , CTPOUTH rpaduk
KonTposnpHast pabota Ne 3
84.Crenenn Crenenp ¢ palMoOHaJIbHBIM 13 ®opMynMpOBaTh ONPEAEIEHNS CTENIEHU




ITOJIOXKHUTCIIBHOT'O YKCJia

[oKa3aTeaeM

CaoiicTBa CTEIIEHU C
[pallMOHATBHBIM MOKa3aTeleM

[TonsiTue npenena
MOCJIeI0BATEIILHOCTH

CaoiicTBa ipeenoB

Beckoneuno yOBIBaromast
reoMeTpUUECKasi POrPeCcCHst

Yucno e

Iloustue CTETIEHU C

MppalMOHAIBHBIM [T0Ka3aTeleM
[TokazarenpHas QyHKLINS

KonTtpomnbnas pabora Ne 4

c palMOHAaIbHBIM IIOKA3aTEeNIEM.
(DopmynupoBaTh CBOMCTBA CTEIIEHU c
pallMOHAJIBHBIM II0KA3aTEIEM U IPUMEHATh HX
[MpY IpeoOpa30BaHUM YHUCIOBBIX M OYKBEHHBIX
BBIPAYKCHU. @opMyIMpOBaTh  ONPEICICHUS
CTEINICHU C MPPALMOHAJIBHBIM IIOKA3aTelNeM U €€
CBOWCTBA.

@opMynMpoOBaTh  ONIPEACICHUE Ipenaena
[10CJICIOBATENIBHOCTH, IPUBOJUTH IIPUMEPHI

MOCJIEIOBATEIILHOCTEH, HMEIONINX
penen u

HEC NMCHOIINX npenena, BBIUUCIIATH
HECIIOKHBIC TIpeIeIbl, pemiaTh 3a/1a4u,

CBSI3aHHBIE C
0eCKOHEYHO yObIBaIOIIeH reOMeTpUIEeCcKOn
nporpeccueri. DopMmynMpoBaTh CBOKWCTBA

[T0Ka3aTeNIbHOM (QYHKIMH, CTPOUTh €€ rpaduk.

[lo rpaduky mokazaTesbHONU DYHKIIMH
ONHUCHIBaTh €€ cBoicTBa. [IpuBOIUTH MpH-
Mepbl noKazareabHON byHKIMH

3aJaHHOU
¢ mnomoipo rpaduka uiIH  (HOPMYIIBI),

OOaaroniei 3a1aHHbIMU CBOMCTBAMU.

YMeTh N0JIb30BaThCS TEOPEMOH O Tpejiene

MOHOTOHHOM OTPaHUYEHHOMN

[10CJIEI0BATEIHHOCTH

§ 5. Jlorapugmsl

[TonsTre norapudma

CBoiicTBa jg0rapugmon

Jlorapudmuueckas
¢dynkuus/lecaTuunble  JorapudMel
CreneHnnble QyHKINU

dopmynupoBaTh ONpeeIeHHUEe Jorapudma,
BHaTh  CBoiicTBa  jorapu¢moB.  JlOKa3bIBaTh
CBOICTBa Jiorapu(MOB M IPHUMEHSATh CBOMCTBa
py TpeoOpa3oBaHUM YHMCIOBBIX U OYKBEHHBIX
BBHIPAYKEHHH. BeimonnaTte  mpeoOpa3oBaHus
CTENEHHBIX M JIOrapupMuueckux BbIpaxkeHHi.[1o
rpaduky sorapupmuyueckoi pyHKIMHM OMUCHIBATH
c€  cBoiictBa.  IlpuBoguTe  mpu-  Mepsl
forapudmMuyeckux  QyHKIMHA  (334aHHBIX €

[TOMOIIBI0 Tpaduka UM GOpPMYJIIbl), 00T JAIONINX




3aJJaHHBIMUA CBOMCTBaAMU

§ 6. IlokasarenpHbIC

[Ipocreiimme mnoka3aTenbHBIE]
ypaBHEHUS

[Ipocrenmme
lmorapuMuIecKre ypaBHCHUS

VYpaBHeHUs, CBOJSIIMECT K|
[TPOCTEUILIUM 3aMEHOM
HEU3BECTHOTO

Pemate mpocteiimime 1noka3aresbHbIE U
forapuMuUYEeCcCKue ypaBHEHUS W HEPaBEHCTBA, a

u norapudmudeckue [Ipocreiimme mnoka3aTenbHBIE 11
TaK)KE YpaBHEHUS M HEPABEHCTBA, CBOJSIIUECS K
YpaBHEHUS U HEPABEHCTBA [HEPaBEHCTBA U
. [POCTEUIITUM TIPH TIOMOTIIN 3aMEHbI HEU3BECTHOTO
[Ipocreimme
loraprpmMuyecKre HepaBeHCTBA
HepaBenctBa, cBogsumecs K
MPOCTEUIINM 3aMEHOM
HEN3BECTHOTO
KonTtponbHas pabora Ne 5
dopmynrpoBaTh oTmpesesieHue yria,
[TonsiTue yria ICTIOJIb30BaTh TPAlyCHYI0 W DPaJUaHHYIO MEpHI
Inasa 1 Pannannas mepa yrina yria. IlepeBoauTh TpamycHyro Mepy yria B
' Omnpenenenue  cCUHyca | paTuaHHYI0 U 00paTHO.
TpuroHomerpuyeckue
(bopMYIIbI KOCHHYCa yria. OcHoOBHbIE ®dopmynHpoBaTh ONpeIeiIeHHE CUHYCca U
p ) (hopMyIIbl 171 Sin a U COs a KOCHHYCa yIJIa.
Tpuronomerpuyeckue .
byHKLIH Apxcunyc 7 3HaTh OCHOBHBIE (DOpMyINBI JUIsl Sina U
yH § 7. CHiyc, KOCHHYC ApKKOCUHYC cos a u IPUMEHSATH ux npu
a ) e y [Ipumepsnt HCIIOJIb30BaHUS [peoOpazoBaHUU TPUTOHOMETPUUYECKUX
T ApPKCHHYCa M apKKOCHHYCa BHIPAKCHH.
@opmynbl Al apKCUHYca U dopmynHpoBaTh ONpPEACICHHs apKCUHYCa
ApPKKOCHHYCa U apKKOCHHYCA YUCIIa, 3HATh U IPUMEHSATH
dbopMyITBI TSl apKCHHYCA U apKKOCUHYCa
OnpeneneHue TaHreHca W dopmynHpoOBaTH OIpEAeICHHEe TaHTeHCa U
KOTaHI€Hca yria KOTaHTeHCa yria. 3HaTb OCHOBHBIE (DOPMYIBI IS
§ 8. Tanrenc wu OcHoBHble (hopmyInbl ans tg a 6 tg a ¥ ctg a ¥ IPUMEHSATH UX MPH MPeoOpa3OBaAHUH
KOTaHI'€HC yIJia U ctg a TPUTOHOMETPUUYECKUX BBIPaXKCHUII.
ApKTaHTreHC DopMynupoBaTh ONpeAENeHUs AapKTaHTeHCAa W

ApPKKOTaHI€HC

APKKOTAHT'CHCA 4YMCJId, 3HATb W TNPHUMCHATH




[Tpumepsr HCII0JIb30BaHMUS]
ApPKTaHI€HCa U apKKOTaHI'€HCca

@opMynbl A1 apKTaHreHca U
ApPKKOTaHI€HCa

KonTponsHas padoTa Ne 6

(bopMyJIBI U apKTaHT€HCA U APKKOTAHT'e€HCA

§ 9. DopMyiibl

Kocunyc pazHocTH M KOCHHYC
CYMMBEI JBYX YIJIOB

DopmyItbl JU1s
JTOTIOJIHATEIIBHBIX YIJI0B

CuHyC CyMMBI U  CHHYC
[Pa3HOCTH JIBYX YIJIOB

3Hath  GOpMyNIBl  KOCHHYCa  Pa3HOCTH
CYMMBI) JIBYX YIJIOB, (POpPMYIIbI AJIsi JOTOJIHHM-
TEJIbHBIX YIJIOB, CHHYCAa CYMMBI (Pa3HOCTH) JIBYX
yIJI0OB, CYMMbI U Pa3HOCTH CUHYCOB U KOCHHYCOB,
(bopMysbl Ui TBOWHBIX M MOJOBHHHBIX YIJIOB,

CIIOKEHUS CymMa U pa3HOCTb CUHYCOB U 11 [MPOU3BEJCHUSI CHUHYCOB W KOCHHYCOB, (POPMYIIbI
KOCHHYCOB 17151 TAHT€HCOB.
@opMynbl  UIE  IBOMHBIX H BeimonHsaTe npeobpazoBaHus
TIOJIOBUHHBIX YIJIOB TPUTOHOMCETPHYCCKUX BBIpa)KeHI/Iﬁ IIpru IMOMOIIN
(opmy
[IpousBenenne CUHYCOB H
KOCHHYCOB DopmyIbl TUIs
TaHT'€HCOB
§ 10. OyHKIMS y = sin X 3Hath onpezieneHus OCHOBHBIX
TpHroHOMeTpHHECcKIE CDYHKHI/ISIY: COSs X TPUTOHOMEpPUYECKNX (YHKIMIA, HX CBOMHCTBA,
byHKLIH CTOBOO OyHKIUA y = tg X 9 yMETb CTPOHUTh HX rpa(bI/IKI/I; ITo rpadukam
OyHKIMS Y = ctg X TPUTOHOMETPUYECKNX (YHKIMI ONUCBHIBATh HX
aprymeHra .
KonTtponbnas pabora Ne 7 CBONCTBA
[Ipocreiimme Pemarp mpocreiiiiye TpUTOHOMETPUYECKUE
TPUTOHOMETPHUECKUE ypaBHEHMsI, HEPABEHCTBA, a TAK)XE€ YPaBHEHUS U
YpaBHEHUS HEpaBEHCTBA, CBOJSIIMECS K MPOCTEHIIUM MpH
8 11. VYpaBHeHuUs1, CBOJAIIMECS K [IOMOILIM  3aMEHbl  HEU3BECTHOr0,  peunaTh
Tpuronomerpuueckue [POCTEUILINM 3aMEeHOM] 12 OJTHOpPOJHBIE  ypaBHeHHUs. IIpumeHnsTs  Bce
YpaBHEHUS U HEPABEHCTBA |[HEU3BECTHOTO I3y4eHHbIE CBOMCTBA M CHOCOOBI  pEIICHHUS
[Ipumenenue OCHOBHBIX| TPUTOHOMETPUUYECKUX YpPAaBHEHUN W HEPABEHCTB

TPUTOHOMETPUUYECKUX (HopMyn Juis

[pelIeHNs] YpaBHEHUN

[P PCHICHHWU IIPUKIIAJHBIX 3a/a4. Pemate

TPUTOHOMCTPHUYCCKUC YPABHCHUS, HCPABCHCTBA,




OnHOpoIHBIE ypaBHEHUS

IIpocreimme HEpPABCHCTBA|
TUIst CHUHYCa u KOCHHYCA.
[IpocTenmme  HepaBeHCTBA UL
TaHre€HCa U KOTaHreHca

HepaBencrtBa, cBogsumecs K
[TPOCTEUILIUM 3aMEHOM
HEU3BECTHOTO

BBenenne BcnomorareiabHOTO
yriia 3aMeHa HEM3BECTHOTO t = sin X|
+ COS X

KonTtponbnas padora Ne 8

[[PY TTOMOIIM BBEICHHS BCIIOMOTAaTEIbHOTO Y,
3aMEHbBI HEM3BECTHOTO t = SinX + COSX

I'maBa III. DnemeHTsI
TEOPUU BEPOSITHOCTEN

§ 12. DneMeHThI
TEOPUU BEPOSITHOCTEN

[Tonsitue BEPOSATHOCTH
COOBITHSA

CBOICTBa BEPOSITHOCTEN

[IpuBOaUTE MpUMEPHI CIIy4allHBIX BEJIWYWH
YHUCIIO YCHEXOB B CEPUM HCIBITAHUNA, YHCIIO
[TONBITOK MpPU yraJbIBAaHUU, pa3Mepbl BBIMIPbIIIA
npuObIM) B 3aBUCUMOCTH OT  CIIy4alHBIX

§ 13. Yacrora.
VYcnoBHast BEpOATHOCTh

OtHOcHuTenbHasA qacToTa
COOBITHSI
YcnoBHas BEpPOSTHOCTbD.

HezaBucumMelie cOOBITHS

0OCTOSATEIIHLCTB u T. IL.). Haxonuts
MaTeMaTUYecKoe  OXHMJIAHUE U JTUCHEPCHUIO
CJIy4ailHOW BEJMYMHBI B CITydae KOHEYHOrO Yucia
ICXOJIOB. YcTranaBnuBathb HE3aBUCUMOCTh
CrydailHbIX BenuuuH. [lematb ~ 000CHOBaHHBIE
[MPEANOJIOKEHUSI O HE3aBUCUMOCTU CIIydalHbIX
BEJIMYMH HA OCHOBAHUU CTATUCTUYECKUX JAHHBIX.

8 14,
MareMaTH4uecKoe
OKHJaHue. 3aKOH OOIBIIHNX
ypcen*

MaremMaTudeckoe OKHMIAHHE
CI0KHBIN OITBIT

®opmyna bepnymnu. 3akoH
0ONBIINX YHCEN

Hwmers mpezacTaBieHue O 3aKOHE OOJbIINX
MUCeNl JUISL MOCIEI0BAaTENIbHOCTH HE3aBUCUMBIX
CIIy4allHBIX BEJIMYUH, B YACTHOCTH, IIPEJCTABIIATh
ceOc TMOpSAOK TUIIMYHOTO OTKJIOHEHUS OT
CpelHero 3HaueHHs B 3aBUCHUMOCTU OT 4YHCIa
CIIBITAaHU . Beruucnare BEPOSITHOCTD
mosydeHns: K ycrexoB B MCHBITaHHsX BepHymu
C napameTpamiu p, (

Hrorosoe
IIOBTOPEHHE

Hrorosas KOHTPOJIbHAS
padota Ne 9




11 xmacc

Tema Komnuec K XapakTepucTuka OCHOBHBIX BUOB
Pasnen 11 kiacc TBO 4acOB OHTp.  |1EATENBPHOCTU YyYEHHWKa (Ha YpPOBHE Y4EOHBIX
/1 aborta |1elcTBUI)
DnemMeHTapHbIC PYHKIIUU 9 3HaTh ompeneaeHus 3JIeMEHTapHOU
OOnacte  ompexpeneHus U (yHKUMY, OrPaHUYEHHOM, YETHOW (HEYETHON),
001aCTh  M3MCHCHMM  (YHKUMH. MEePHOINICCKON, Bo3pacraromieii (yObIBaromIei)
9FP3HH%HH0CTB @YEIKHHH ¢yukuuu. JlokaspiBaTh CBOICTBA  (PYHKUUH,
Heérnocrs, HEHUCTHOCTD, 1ICCIIEI0BATh GyHKIHN >J€MEHTAPHBIMY]
MEPHOANHOCTD cpencTramm.
bynkuil.Ipomexytku
I'maa [. ®yHKUIMH.BO3pACTaHHUI, yObIBaHUS, BemonHaTe  mpeoOpazoBaHusi  rpaduKoB
[MpousBoanbie. IHTErpansl  BHAKOMOCTOSHCTBA U HYJIU (PYHKIUH DIIEMEHTAPHBIX  (DYHKIUA:  CABUTH  BIOJb
§ 1. @yHKkIMM W HUX UccnenoBanue ¢yHKIUA © KOOPJIWHATHBIX OCEH, CKATUE M pacCTsHKEHUE,
rpabuKu MOCTPOCHHE ux rpauKoB OTPAKEHHE  OTHOCUTEIIBHO  OCEH, CTPOUTh
PIEMEHTapHBIMA METOaMU rpaguky  QYHKUMUNA, CcOJEp)KalluX MOJYJIH,
OcHoBHBIE CHOCOOBbI rpaduku cinoxHbXx QyHkumid. I[lo rpaduxam
rmpeoOpa3oBaHust rpapuKoOB byHKIMI OTIHMCHIBATD ux CBOMCTBA
I'paduku byHKIHH, (MOHOTOHHOCTH, HAIMYNE TOUEK
CoJepKaIUX MOTYIIN MaKkCUMyMa, MUHHMYMa, 3HA4YeHUs
I'paduxy cnoxHbIX QyHKIMH MaKCUMYMOB ¥ MHHHUMYMOB, OI'PaHHYEHHOCTb,
4ETHOCTh, HEYETHOCTD, IEPHOAUYHOCTD)
[TonsiTue npenena pyHKuUN 5 OOBACHAT U WIUIIOCTPUPOBATH IOHITHE
OnHOCTOPOHHUE MPEAEIbI npenena  QyHkuuun B Touke. [IpuBoauTh
CaoiicTBa mipeenoB (GyHKITUN npuMepbl (DYHKIIMA, HE UMEIIIHUX Tpenesa
§ 2. Ilpenen GpyHkuuu u [Tonsitue HENPEPHIBHOCTH B HEKOTOPOU TOYKE. 3HaTh u
HEMPEPbIBHOCTh (byHKIIT [PUMEHSATh CBOMCTBA MPEAEIOB, HENPEPHIBHOCTD
HenpepbiBHOCTB (yHKUMY, BBIYUCIATH  Opefenbl  (QYHKIMMA.
BIIEMEHTAPHbBIX (YHKLIUH AHanu3MpoBaTh NOBeJeHHE (YHKUMH IpU X —
Pa3priBHBIE QyHKIIUN +oe, Ipu X ——©
[Tonstue 00 oOpatHo 6 1 3Hath omnpeaencHue QYHKIUHU, OOpaTHOM
§ 3. O6paTHHe(byHKL{HH TaHHOM, _YMETb  HAXOZHTb dopmyny byHKUIUH,
ymKm B3aumuo o6patHble QyHKIMU 06paTH0VI/I JIQHHOH, ~ 3HAaTh OMpesieneHus
Ob6patHble (dyHKIUi, O0OpaTHBIX YEeTBHIPEM  OCHOBHBIM
[TPUTrOHOMETpUYECKHE QYHKLIUU TPUTOHOMETPUUYECKUM  (YHKIMSIM,  CTPOUTh




[Tpumepsr HCII0JIb30BaHMUS]
0OpaTHBIX

TPUTOHOMETPUYECKUX
b yHKIII

KonTponsHast padora Ne |

rpaduk oOpaTHOW HYHKIUU

[TonsiTue Mpon3BOAHOM 11 HaxoauTe MTrHOBEHHYIO CKOPOCTh U3MEHE-
[IpounsBoaHas CYMMBI. HHUS GbyHKIUH. Beruucnars
[IpousBosHas pasHOCTU MpUpalieHue
HenpepeiBHOCTE  (hyHKIMIA, ¢yskuuu B Touke. HaxonuTe mnpexnen
MMEIOLIUX oTHomienust Dy .  3Harb  ompeneneHue
MIPOU3BOJIHYIO. MPOU3BOIHON (PyHKIIMU. BeIUncsITh 3HAUEHNE
Mudbdepenunan MPOU3BOTHON (PYHKIMH B TOouke (IO
§ 4. TpoussoHas [IpousBonHas mNpoU3BEICHUS. OIpeesieHn0). BIBOIUTH U HCIIOJIB30BATH }
[Tpou3BoiHAs YACTHOTO IpaBWia  BBIUKCIEHHUS  MPOU3BOJHOM.
[IpousBo/iHbIE 3JIEMEHTAPHbIX| Haxoautsb IIPOU3BOJIHBIE CYMMBI u
b yHKIMI MpOM3BEACHUS  JIBYX  (DYHKUMH;  YacTHOTO.
[TpowusBoaHas CIIOKHOH Haxonuts
(b yHKIIII MIPOU3BOHBIC 3JIEMEHTaPHBIX
[IpousBoHas 00paTHOH (b YHKITUH.
byHKIIIN Haxoaute MIPOU3BOIHYIO CJI0KHOM
KontponpHas padorta Ne 2 dbyHKIIMN, 00paTHON QYHKIIUH
MakcumMyM UM MHHUMYM 16 Haxonute TOYkM MHUHMMYMa U MakCUMyma

§ 5. Ilpumenenue
MPOU3BOJHON

byHKIIUN
VYpaBHeHUEe KacaTelbHOU
[IpuOnmxEHHBIE BRIYUCIICHUS
TeopeMsl 0 cpenHemM
Bospactanue wu  yObiBaHue

byHKIII

[IpousBoHbIE BBICIIIHX
MOPSIKOB

Brinmyknocts rpadukal
(b yHKITIT

DKCTpeMyM byHKIIUN c
€ TMHCTBEHHOM KPUTHYECKOH
TOYKOM

(YHKITUH. Haxonutb HanOoJIbIIEE U
HAaUMEHbIIee 3HAUCHUS (QYHKIHUU Ha OTPE3Ke.

Haxonutb YIJI0BOM ko3 durmenT
KacaTeJbHOW K rpa@uky (QyHKIHM B TOYKE C
3aJaHHOI abcruccon x0. 3anuceIBaTh
ypaBHEHUE

KacaTeJlbHOW K  rpaduky  QyHKUIUH,
3ajaHHOM B TOuKe. [IpUMEHSTH HPOU3BOIHYIO
TSt

NpUOINKEHHBIX BBIYMCICHUH.

Haxoauth mNpOMEXYTKH BO3pacTaHUS H
yObIBaHUS (QyHKIUU. J[OKa3bIBaTh, YTO 3aJaHHAS

¢dyHkius Bo3pacraer (yObIBaeT) Ha yKa3aHHOM




3ajaud  Ha MaKCUMyM U

[IPOMEIKYTKE. Haxomute Haubomnbiiee u

I'maBa II. VYpaBHeHus.
HepasenctBa. CucreMsl
§ 7. PaBHOCWJIBHOCTH,
YPaBHEHUH U HEPABEHCTB

MpeoOpa3oBaHus ypaBHEHU N

PaBHOCHILHEIE

MpeoOpa3oBaHMsI HEPABEHCTB

MUHAMYM HaMMEHbIIeEe 3HaUYCHUS (PYHKIIHH.
ACHUMIITOTEHI. Jpo6Ho- Haxomute  BTOpPYHO  NpPOHU3BOJHYH U
MHeNHas QyHKIHS YCKOpEHuEe IIpoliecca, OIMChIBAEMOIO  IpHU
[Toctpoenue rpaduxoB momory  ¢opMynsl.  MccnemnoBath  QyHKITHIO
(byHKITI c [IPUMEHEHUEM C INOMOULIBIO NPOU3BOJAHOW M CTPOHUTH €&
mpous3BoaHbIX. Dopmyna u  psa rpaduk. [IpumeHsITh IPOU3BOIHYIO NIPU
Teitnopal pELICHHH T'eOMETPUYECKUX, (HU3UIECKUX
Kontponbhas padorta No 3 W IpYTHUX 3a/1a4
[TonsiTe nepBooOpa3HOi 13 3HaTh U TPUMEHSATh  OIpeJeeHHe
3ameHa NEePEMEHHOM. MepBOOOpa3HON M HEONPENETIEHHOTO MHTErpaa.
MHTerpupoBanue Haxoautb  mepBooOpa3Hble  3JIEMEHTapHbIX|
0 YacTsM ¢ynkumii, nepBoodpasueie f(X) + g(x), kf(x) u
[Tnomane KPUBOJUHEHHOM f(kx+ b). MaTerpupoBaTh (QyHKIUU HPU TTOMOIIH
Tpanenuu 3AMEHbl MEPEMEHHOW, MHTETPUPOBAHMS IO
OnpenenéHHblii HTHTErpall HacTsaM. BpIUHMCIATH MIOMAAF KPUBOJIUHEWHOM
[IpubnmxE€HHOE BBIYHMCICHUE] Tpaneunu. Ha- xoquts npubinkxéHHbIe 3HAUECHUS
OTpeeIEHHOTO UHTErpaia MHTETPAJIOB. Boruncnsats IUIONIA/Th
dopmyna Hprorona— KPUBOJIMHEHHOU Tparemnu, HCIIOJIB3YS
§ 6. IlepooOpasnas uleriOHuIa reOMETPHICCKHUI CMBICIT OoTpeeIEHHOTO
MHTETpal CaoiicTBa OTpeNeNIEHHOTO MHTETpaia, BHIYUCIATH ONpeAeNEHHbIN HHTErpary
MHTErpajia npu nomomu (Gopmynsl Herorona—JleliOHuna.
[Ipumenenue omnpeneaEHHbIX| 3HATh U MPUMEHSATh CBOWCTBA OMPEIEIIEHHOTO
MHTErpajioB MHTETpaa, IPUMEHSITh onpeenéHHbIe
B reOMETPUUYECKUX u MHTETpaibl MpPU PEIICHUd T'e€OMETPHUUECKUX MU
(bu3znueckux 3amayax dbusznueckux  3amay.  Pematb  HeCIOXHBIE
[Tonsitue muddepeHnaibHbe ypaBHEHUS, 3a/auu,
Mg depeHnnaibHOro ypaBHeHus 1 MIPUBOIAIINE K muddepeHnanTbHBIM
3amaud,  NOPUBOASAIINE K| YpaBHEHUSAM
muddepeHnanbHbIM ypaBHEHUSIM |
KonTponbsHas padota Ne 4
PaBHOCUIIBHBIE 4 3HaThb OTIpEECIICHUE PaBHOCHIIbHBIX|

YpaBHEHMI (HEpPaBEHCTB) MW IpeoOpa3oBaHus,
MPUBOAAIINE JaHHOE YpaBHEHHE (HEPaBEHCTBO) K|
PaBHOCHIIBHOMY, yCTaHABIUBATh




[PaBHOCUJIBHOCTb YpaBHEHUH (HEPABEHCTB)

§ 10. PaBHOCMJIBHOCTH,
YPAaBHEHUI Ha MHOXECTBaX

Bossenenue  ypaBHeHUs B
YETHYIO CTETICHD
YMHOXEHUE YypaBHEHHUSA Ha

(b yHKIIHIO
Hpyrue npeoOpa3oBaHus

YpaBHEHUM. IIpumeHeHue

[Tonsitre ypaBHEHUSI- 9 3HaTh ONpENEIICHUE YPaBHEHUSI-CIEACTBHYSI,
CJIEICTBUS rpeoOpa3oBaHumsl, MIPUBOIALIHE TTAHHOE
YpaBHEHHE K YypaBHEHHUIO-CJIEICTBUIO. Pemiarp
Bospesienue  ypapHenus B YPaBHCHHUS  TIPH MOMOIIIH nepexoma K
HETHYIO CTETICHb YPaBHEHHIO-CIIEJICTBHIO
§ 3 VpasHenus- [TorenuupoBanne )
morapuMUUecKnX ypaBHECHUH
CIIEICTBUS
Hpyrue npeoOpazoBaHus,
MTPUBOISTITUE K YpaBHEHHUIO-
CIIEICTBUIO
[IpumeHeHne HECKOJIbKUX
rmpeoOpa3oBaHuid,
OCHOBHBIE IOHATHUSA 13 Pemate  ypaBHeHMs ~ mepexooM K
Pemenue YpaBHEHHI c paBHOCWJIBHOM cucTeMe. Pemare ypaBHEHUs
[TOMOIIBIO CUCTEM BUA
Pemenne ypaBHEHU I v f (a(x)) = f(b(x)). Pemarr HepaBeHCTBa
[MOMOIIBIO0 CUCTEM (ITPOJOJHKEHHE) MEepexoloM K PaBHOCWIBHON CHCTEME.
§ 9. PaBHOCHIBHOCTH| Vpasuenust Buna f (a(x)) = f Pemate HepaBeHncTBa Buaa f(a(x)) > £ (b(x))
ypaBHeHuii u  HepaBeHCTB|(D(X))
cUCTeMaM Pemenne  HepaBeHCTB ¢
[TOMOIIBIO CUCTEM
Pemenne  HepaBeHCTB ¢
IMOMOIIIBIO CUCTEM (TIPOI0JDKEHNE)
Hepasencrpa Buna f (a(x)) > f
(b(x))
OcHOBHbBIE IOHATHUSA 10 Pemarr  ypaBHeHHMsI NpuU  TOMOIIH

[PaAaBHOCUJIBHOCTU HA MHOKECTBAX




HECKOJIBKUX MTPpeoOpa3oBaHuit
YpaBHeHust v

ITOTIOJTHUTEIHHBIMH YCIOBHSAMHU
KonTtpospHast pabota Ne 5

8§ 11. PaBHOCHIBHOCTH
HEpaBEHCTB Ha MHOYKECTBAX

OCHOBHBIE TIOHATHUA

Bossenenne HepaBeHCTB B
YETHYIO CTEIICHD

YMHOXEHNE HEpaBEeHCTBA HA
dbyakuuo Jpyrue npeoOpa3zoBaHUs
HEpPaBEHCTB

[IpumeHeHne HECKOJIbKUX
rmpeoOpazoBaHMUit
HepasenctBa c

MOIIOJTHUTCIIbHBIMU YCIIOBHUAMU

Hectporue HepaBeHcTBa

Pemate  HepaBeHCcTBAa  IIpM  ITOMOIIH
PAaBHOCHUJIIBHOCTM Ha  MHOXecTBax. Pemars
HECTPOTHE HEPABEHCTBA

§ 12. MeTtof]
MPOMEXKYTKOB JIJIsl YpaBHEHUH
1 HEPABEHCTB

VYpaBHeHUsT ¢ MOAYISIMH
HepaBencTBa ¢ MOy IAMU

Meton ~ uHTEpBaNOB U]
HEMPEephIBHBIX PYHKINN

KontponsHas padota Ne 6

Pemate  ypaBHeHHMs (HEpaBEHCTBa) C
MOJIYJISIMH, pellaTh HEPaBEHCTBA IMPH TOMOIIH
METO]1a UHTEPBAJIOB JIJIsl HEITPEPBIBHBIX (DYHKIIHIA

§ 13. MHcnoawszoBaHue
CBOICTB byHKIun npu
pellleHn:u  ypaBHEHHH U
HEpPaBEHCTB

Hcnons3oBanne obnacreit
CyIIEeCTBOBaHUS (DYHKIIHIA
Hcnonn3oBanue
HEOTPUIIATEILHOCTH (DYHKIUH
Hcnonn3oBanue
OTPAaHUYEHHOCTU (YHKIIUH
Hcnonn3oBanue
MOHOTOHHOCTM M DKCTPEMYMOB

(b yHKITIT
Hcnonbp3oBanue CBOJCTB|

CHUHYCa U KOCHUHYCa

Ucnonb3oBarh CBOICTBA byHKIMHA
(oOmacreit cyliecTBOBaHMsI, HEOTPULIATEIBHOCTH,
OTPAaHMYEHHOCTH) TpPHU PEIICHUU ypaBHEHUH H
HEPABEHCTB B MPUKIIATHBIX 3a/1avax.
crosib30BaTh MOHOTOHHOCTH U SKCTPEMYMBI
(b yHKIMH, CBONCTBA CUHYCa U KOCHHYCa




§ 14. CucreMbl
YPABHEHUH C HECKOJIbKUMH
HEH3BECTHBIMU

PaBHOCHIIBHOCTD CHUCTEM
Cucrema-clieiCTBUE

Merton 3aMeHBI HEU3BECTHEIX
Paccyxxnenuss ¢ 4ucioBbIMU
BHAYCHUSIMU npu perieHuu
[YPAaBHEHUI U HEPABEHCTB
KonTponsHas padora Ne 7

3HaTh ONpEAETICHUE PABHOCUIBHBIX CUCTEM
YpaBHEHUU, MpPeoOpa3oBaHUM,  MPHBOSAIINX
ITAHHYI0 CHCTEMY K paBHOCWIBbHOW. Pemarp
CUCTEMBl YpaBHEHHMM IIpU IOMOIIM IIEPEX0aa K
[PAaBHOCUIIbHOMN CUCTEME. [Ipu- MEHATH
PacCy)KJIEHHs C YMCIOBBIMH 3HAYEHUSAMH IIpU
[peLICHUN YPAaBHEHHI U HEPABEHCTB

§ 15. VYpaBuenus,
HEPaBEHCTBA M CHUCTEMBI C
rmapameTpamMu

VYpaBHEHHUs ¢ MTapaMeTpoOM
HepasenctBa ¢ mapamerpom
Cucremsl YpaBHEHUH c
rapamMeTpoM

3aia4yu ¢ yCIOBUAMH

CI/ICTeMaTI/I3I/IpOBaTI> S3HaHUA O PCIICHUHN
3ajad ¢ mapameTpamH, MOJTy9YEeHHBIC
B IIKOJIC

I'naBsa II1.
KoMIUIEKCHBIE YHCiIa

§ 16. Anrebpanmueckas
bopma
" reoMeTpUIecKas

MHTEPIIpETALHS
KOMITJIEKCHBIX YHCEN

Anrebpandeckas ¢dbopma
KOMIIJIEKCHOTO YHCIIa
Conpsik€HHBIE KOMIJIEKCHBIE)
qHcIIa

I'eomerpuueckas
MHTEpIpeTaus KOMILJIEKCHOTO
quca

[TpumensTh paznuuHble (GOPMBI  3alKCH
KOMIUIEKCHBIX YUCEeN: anreOpanvecKyro,
TPUTOHOMETPHYCCKYIO u MOKa3aTeIbHYIO.
BrimmomHaTe C KOMIIJICKCHBIMHA quciiaMu
CJIO)KCHUE, BBIYMTAHWE, YMHOXCHHE, JEJICHUE,
BO3BEICHUE B HaTYpaJIbHYIO CTETICHb,
M3BJICUCHUE KOPHS CTENeHH N, BBIOHpas]
MOIXOAANIYI0 (OpPMY 3allUCH  KOMIUICKCHBIX|
YHCe.

8 17.
Tpuronomerpuueckas (popmal
KOMITJIEKCHBIX YHCEN

Tpuronomerpuueckas Hopmal
KOMITJIEKCHOTO YHCIIa
Kopuu ©3  KOMIUIEKCHBIX|
4KCell U UX CBOICTBA

[lepexomuTh OT anredpanyeckoil 3amucu
KOMIIJIEKCHOTO YUCJIa K TPUTOHOMETPUUECKOH U K
MOKa3aTeabHOH, OT TPUTOHOMETPUUYECKON W

§ 18. Kopuu
MHOTOYJIEHOB.
[TokazaTenbHas dbopma

IKOMIIJICKCHOT'O YHCJia

Kopau mHOrO4I1I€HOB
[TokazarenbHas dbopma
KOMILJIEKCHOTO
qucna

MokasareabHON (OPMBI K anredpanyecKoi.

I[O Ka3bIBaTb CBOMCTBA KOMILIICKCHO
COHpH)KéHHBIX YHUCCII.

I/I306pa>1<aTb KOMILJICKCHBIC 4K CJIa TOYKaMH|
Ha KOMIUIEKCHOM IIJIOCKOCTH. I/IHTepHpeTI/IpOBaTB
Ha KOMIIJIEKCHON IIJIOCKOCTH apI/I(I)MCTI/I‘-ICCKI/Ie
MENCTBHUS C KOMILIEKCHBIMH YHCIIAMH.

@opMynMpOBaTE  OCHOBHYIO  TEOPEMY




anreOpbl. BrIBOOUTH MpocTElIIME CIEICTBUS U3
OCHOBHOH T€OPEMBI aJIreOpbI

Hrorosoe noBropeHue Hrorosas KOHTPOJIbHAS 1
pabota No 8

Taduanna TeMaTH4eCKOro pacnpeaejeHus KoJu4ecTBa 4acoB

«MATEMATHUKA: TEOMETPHUS» B 10-11 kaaccax

Tema
Pa3zaen 10 kiaace Koaunuec Konrp. XapakTepucTHKa OCHOBHBIX
n/m TBO 4aCOB padora BHI0OB JeATEIbHOCTH Y4YeHHKa (Ha
YPOBHE Y4eOHBIX JeilCTBHIl)
Hexortopsie Yrasl u OTpPE3KH,
CBEICHUSA U3 [CBSI3aHHBIE C OKPY)KHOCTBIO.
TUTAHUMETPUU Pemenue TpeyroibHUKOB.
Omnune, runepbona U 8
napa6oJa.
Teopema Hesvr u meopema
Menenas.
Beenenne Ilpeamer  crepeoMeTpHH. [TepeyrcisaTh OCHOBHBIE (UTYDPHI B
OCHOBHBIE TMOHSATUS U AKCHOMBI [POCTPAHCTBE (TouKa, npsiMas,
CTEpPEOMETPUH. ITepsbie 3 [JI0CKOCTh), (GOPMYIUPOBATH TPU
CJICACTBUA U3 TCOPEM. aKCMOMBI 00 WX  B3aUMHOM
PAaCIOJIOKEHUH M WJUTIOCTPUPOBATH ITH
AKCHOMBI TIPHUMEpPaMM U3 OKpY)Karollen




O0OCTaHOBKH. DopmMynupoBaTh u
lI0Ka3bIBaThb TEOPEMY O IUIOCKOCTH,
IPOXOJSIIEH uepe3 MpsAMYyl0 U HE
Ie)Kallyl0 Ha HEM TOYKY, U TEOPEMY O
[UIOCKOCTH, TNPOXOJSIIEeNd uepe3 JBe
[IepeceKarouecs npsMble

[TapannensHOCTH
MPSIMBIX U IJIOCKOCTEN

IMapaJjtesbHOCTH
NPSAMBIX, npsaMoit "
MJIOCKOCTH.

[TapamiensHble npsMBbIE B
rnpocTtpancTee. [lapamiensHOCTH
Tpex mnpsambiX. [lapamienbHOCTH
MpsIMOM M TUIOCKOCT..B3ammHoe
pacnoJiokeHue  NpSMbIX B
MPOCTPAaHCTBE.

Yroan  mexay  aByMms

NPSIMBbIMH.
CxkpenuBaromuecs
MpsSIMBIE. Yrasl C

COHAIPaBJICHHMU  CTOpPOHAMH.
Yrosn Mexay NpsSMBIMU.

KonTpoabHas padora
Nel (20 mun)

IHapajieabHOCTH
MJI0CKOCTEH.

[TapamienbHbIe IIOCKOCTH.
CBoiicTBa napajuieabHbIX
[1JI0CKOCTEM.

Terpasap ]|
napaJulesienuinesn.

Terpasap.
[Tapamienenumnen.

3ajaun  Ha IOCTPOEHUE]
CCYCHU.

KonTposibHast paboTa Ne2
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DopmMynupoOBaATH OIpPENCIICHUE
[IapAJUICIIBHBIX MPSAMBIX B ITPOCTPAHCTBE,
(bopMyYITHpPOBaTh U JOKA3bIBATH TEOPEMBI
0 TapaUICTbHBIX TPSIMBIX; OOBSCHATH,
KAKMC BO3MOXHBI CJlIydakd B3aMMHOI'O
PACIOJIOKEHUST TPSMOW M IUIOCKOCTH B

[POCTPAHCTBE, 5 IIPUBOJIUTH
LTIOCTPUPYIOIIKE MIPUMEPHI u3
OKpYXKaromen 00CTaHOBKHY,
(bopMyITHpOBaTh OnpeesieHue
[IapayICIIbHBIX HpﬂMOﬁ 1 TIIJIOCKOCTH,
(bopMynupoBaTh U JIOKa3bIBaTh
yTBEPKIEHUS 0 napasuieIbHOCTH
NpsIMOMl W TIOCKOCTH  (CBOMCTBA |
MpHU3HAK); pemaTh 3a/1a9u Ha
BHIULCIICHHE u JI0Ka3aTeNIbCTBO,
CBSI3aHHBIC co B3alMHbBIM

[PACIIOJIOKCHUEM ITPSAMBIX IUIOCKOCTEH




[TepnienauKynsIpHOC
Tb NPSIMBIX U INIOCKOCTEN

Ilepnenauky/asspHOCTD
NpsAMoit " IJIOCKOCTH.
[lepnieniuKynspHbIE OpsSIMbIE B
[IPOCTPAHCTBE.

[TapamtenpHble  mIpsMBbIE,
[EepIEHIUKYISPHbIC K
[JIOCKOCTH. [Ipu3nax
MEePHEeHIUKYIIPHOCTH NPSAMON U
IJIOCKOCTH. Teopema 0 HpsMOH,
MEepIEHIUKYISIPHON K|
rmiockocTu. IlepneHaukyasip v
HAKJIOHHBbIE.  YTOJ  MeXIy

OOBACHATH, KaKWe€  BO3MOIKHBI
ClIydad B3aWMHOTO DPACIIOJIOKCHHS JIBYX
NPSIMBIX B MPOCTPAHCTBE, U MPUBOJUTH

MILTIOCTPUPYIOILIKE IpUMEPHI;
(bopMyIHpOBaTh OIpeeseHue
CKPCIIUBAIOIINXCA IMPAMBIX,
(bopMyIHpPOBaTh U JI0Ka3bIBaTh TEOPEMY,
BBEIPAKAIOIIYIO NpU3HAK

CKPEIIUBAOIIUXCA IIPAMBIX, U TEOPEMY O
[IOCKOCTH, NMPOXOJSIIEH Yepe3 OJHY U3
CKPCIIWBAIOIINXCA MMPAMBIX n
apayIeIbHON Ipyrou MIPSAIMOM;
OOBSCHSITH, KaKWe JBa JIy4a Ha3bIBAIOTCSA

MPSIMOi M MJIOCKOCTHIO. 17 COHANPABJICHHBIMU, (OPMYIHPOBATh U
PaccrostHuss oT TOYKH 1O lJOKa3bIBaTh TEOpeMy 00 yrimax ¢
miockoctu. Teopema o Tpex COHAITPABJICHHBIMHA CTOPOHAMU;
MEepIeHANKYISIpax. YTOJI MEXKIY| OOBSCHITh, YTO HA3BIBAETCS  yIJIIOM
MPSMOM M TIJIOCKOCTHIO. MEXIY NEPECEKAOMUMUCS MPSIMBIMA U
JAByrpanHbIit YIoJL. YTJIOM  MEXIYy  CKPEIIMBAIOIIUMUCS
[lepneHAUKYJISIPHOCTH [TPSIMBIMU; pemarb 3a7a4u Ha
miockocreil. [IpsaMoyroJibHBIM BLIUKCIICHUC u JI0Ka3aTeJbCTBO,
MapaJuIeIICUTIE]]. CBSI3aHHBIC co B3aMMHBIM
Tpexrpannblit YTOJI. [PACIIOJIOKEHUEM JIBYX MPSIMBIX U YTIIOM
MHOTrOorpaHHsbIil yroi. MEK]1y HUMU
KonrtpobHasg padota Ne 3
MHororpaHHuKH OOBACHATD, Kakas durypa
HA3bIBACTCS  TETPa’JpOM W  Kakas
Ilousitue [TapajuleIenuIIeIoM, IIOKa3blBaTh Ha
MHOI'OrPaHHHKA. 14 UepTexax M MOJENISAX HUX DJJIEMEHTHI,

[londaTne MororpaHHuka.
['eomerpuueckoe teno. Teopema
Dlinepa. IIpusma.

HpOCTpaHCTBeHHaH TCOpPCMa

300paXxkaTh 3T (DUTYphl Ha PUCYHKaX,
WLIIOCTPUPOBaTh C  HMX  IOMOUIBIO
pa3IyuHbIE ciydan B3alMHOTO
PACIIOJIOKEHUSI MPSMBIX U IUIOCKOCTEN B




[Mudaropa.

IMupamuna.

IInpamupa.  IIpaBunbpHas
ApaMuJa. VYceuennas
UpaMUJIA.

IIpaBuIbLHBIE
MHOTOTPAHHUKH.

Cummerpus B
IIPOCTPAHCTBE (ueHTpanbHas,
oceBasi, 3epKajibHas).

[Tonsatne IIPaBUIBHOTO
MHOTIOTPaHHUKA. DeMEeHTBL
CUMMETPUHU MIPaBUJIbHBIX
MHOTOTPaHHUKOB.

KonTtpoapHas pabora Ne 4

[IPOCTPAHCTBE; dopmynupoBath  H
IIOKa3bIBATh YTBCPKIACHUA O CBOMCTBaxX
napajuieyienunena;  OOBSACHATh,  YTO
HA3BIBACTCS CeueHHeM TETpaspa
napajulejienunesia), pemarb 3ajadd Ha
[OCTPOCHWE CEUYEHUH TeTpa’apa W
MapayieNienuIe/a Ha 9YepTexe

[ToBTOpEeHne Kkypca

10
TreOMETPUH
HTtoro 68 4
Koanuyectn KonTpoan
0 4YacoB HbIe pad0ThI
Pazpen
Tema
11 kiacce
n/n
Hunuuap, KOHYC, map Huaunap. 1 OOBSCHATD, 4TO TaKkoe
[TonsiTne numuHApa. [UIMHpUYECKass  MOBEPXHOCTb, €&
[Inomaas  MOBEPXHOCTH oOpa3yromiue #u O0Ch, Kakoe TeJo
[THH]IPA. Ha3bIBAaCTCSl  IMUIMHAPOM W Kak
Konyc. HA3bIBAIOTCSI ~ €r0  9JJIEMEHTHI,  Kak
[Tonstue KOHYca. 16 [OJIyYUTh LMJIMHIAP NYTEM BpalleHUsA

[1nomans NOBEPXHOCTH KOHYcCA.
'Y Ce4eHHBIN KOHYC.

Cdepa.
Hlap u chepa.

Bzaumnoe PAaCIIOJIOKCHHNC

pSIMOYTOJIbHUKA; M300pa)aTh LMJIMHAP
1 ero CEUeHUus IUIOCKOCTBIO,
[POXOJAIIEH Yepe3 OCh, U IIIOCKOCTBIO,
MEepHIeHIUKYIAPHON K OCH; OOBSCHSATS,

UTO NPUHUMACTCA 34 IJIOIAIb OOKOBOI




cdepbl u IJIOCKOCTH.
KacarenbHass ~ IUIOCKOCTB K
cdepe. [Tnomane cepsl.
B3anmMuoe PacIOJIOKEHNE
cheppl H TPSAMOM. Coepa
BIIMCAHHAS B IMJIMHIPUYECKYIO
noBepxHocTh. Cepa BrucaHHAas
B KOHHYECKYIO ITOBEPXHOCTb.
Ceuenue LHMINHAPUYECKON
IMOBEPXHOCTH. Cdepa
KOHMYECKOU MOBEPXHOCTH.
Kontponbnas pabora Ne 1

MOBEPXHOCTH IMJIMHAPA, W BBIBOJUTH
(bOpMyJTBI TSI BBIYUCIICHUS OOKOBOW W
[TOJIHOM MMOBEPXHOCTEU LIWJINHIPA;
pemaTh 3aJa4il  Ha BBIYUCICHHE U

[T0KA3aTeILCTBO, CBSI3aHHBIE c
UTHHAPOM. OOBSICHATS, 9qT0  TaKoe
KOHAYECKAs MMOBEPXHOCTb, eé

oOpasyrolye, BEpIIMHA U OCh, KakKoe
TEJIO Ha3bIBACTCSI KOHYCOM M Kak
HA3BIBAIOTCA  €r0  DJIEMEHTBI,  KakK
MOJIyYUTh KOHYC TIYyTEM  BpalleHUs
PsIMOYTOJILHOTO TPEYTrOJIbHHKA,
M300pakaTb KOHYC W €ro CEUeHUs
IOCKOCTHIO, TPOXOIAIIEH Yepe3 OCh, U
[IOCKOCTHIO, TIEPIEHINKYISIPHON K OCH;
OOBACHITh, YTO  TNPUHUMACTCS  3a
MI01a7[h OOKOBOM MOBEPXHOCTH KOHYCA,
1 BBIBOJUTH (DOPMYIIBI IS BHIYMCIICHHS
[uIoIagein OOKOBOI1 u MOJHOM
[MOBEPXHOCTH KOHYCA; OOBSICHATH, KaKOe
TEJIO HA3bIBACTCS YCEYEHHBIM KOHYCOM U
KaK €ro IIOJy4uTh IYTEM BpalleHUs
PSIMOYTOJILHOM — Tpareliiyd, BBIBOJIUTH
(bopMyiny JUIS BBIYUCIICHHS TUIOIIAN
OOKOBOW  MOBEPXHOCTH  YCEUEHHOTO
KOHYyCa; pelIaTh 3a/ladyd Ha BBIYHCIICHUE
I  J0Ka3aTeJbCTBO,  CBA3AaHHBIE C
KOHYCOM u yCeUEHHBIM
KoHycoM.DopMynupoBaTh OMpeaeeHus
chepbl U mIapa, UX LEHTpa, paauyca,
TaMeTpa; HCCIeA0BaTh  B3aUMHOE
pacrionoxeHne cdeppl M TUIOCKOCTH,
(bopMynUpPOBaTh U JI0OKA3bIBATh TEOPEMBI
0O CBOWCTBE M IIPU3HAK KacaTeIbHOU
[1JIOCKOCTH; OOBSICHSTD, 4TO

[IPUHHUMACTCS 34 IIOIIAb C(bepLI N KakK




OHA BBIPAXKAETCS depe3 paauyc chepsl;
perate MpOCThIE 3a/a4d, B KOTOPBIX
(bUrypupyroT KOMOUHAINH
MHOTOTPAaHHHUKOB U TEJI BPAIICHHSL.

A

OOBEMBI TEN

O0béM NPAMOYTOJBLHOIO

napajieaenunena.  llonsrue
00BbeMa .00béM
PSIMOYTOJIBHOTO
napajuiesenunesa.

O0bembl npsAMoit

MPU3MbI U HWJIMHAPA.
O6beM mnpsAMON NPUMBIL.
O6beM HUIHHIIpA.

Oo0nem HAKJIOHHOW
MPU3MBbI, NUPAMHUIBI u
KOHYCA.

Brruucnenune o0beMOB Ten
c momoIibio uHTerpana. Oobem
HaKJIOHHOW Tpu3Mbl. O0BeM
nupamuibl. O0BEM KOHYcCA.

O0beM MmIapa W TUIOMIAIH
chepsl.

O6bem  mapa.  OOBeM
[IIAPOBOTO CETMEHTA., IApOBOTO
CIIOSI W IIapOBOTO  CEKTOpa.
[Tmomane chepsr.

Kourpoabpnas pabora Ne2,
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OOBACHAT, Kak  U3MEpSIOTCSA
00BEMBI  TeJ, MPOBOJS AHAJIOTUIO C
M3MEHEHUEM IJI0AAeH
MHOTOYTOJIbHUKOB; (bopmynupoBath

OCHOBHBIE  CBOWCTBa OOBEMOB U
BBIBOJIUTh C HX IOMOIIBIO (OpMymy|
00BbEMa IPSIMOYTOJIBHOTO|
napajuienenunena. opMmynnponarb i1
ITOKa3bIBaTh TEOPEMbI 00 00BEME TPIMOH|
Mpu3Mbl U O00BEM MIWHIpPA; peliaTh
3aJaud, CBSI3aHHbIE C BBIYHCIECHUEM|
00BEMOB STUX Ten.BEIBOAUTH,
MHTETPAIBHYIO bopmyny JUTSL
BBIYHCIICHUSI 00BEMOB TEN U JI0KA3aTh C
e€ ToMOIBI0 TeopeMbl 00 00BEME
HAaKJIOHHOM  TIpu3Mbl, 00  oOBeMe
MAPaMU/IBI, 00 00béMe KOHycCa;
BBIBOJAUTH (DOPMYIIBI JJIs1 BBIYHUCIICHHUS]
00BbEMOB  yCEUEHHOW  MHUpPaMHIBI U
YCEeUEHHOTO KOHyca; pelmaTh 3ajadd,
CBA3aHHBIE C BBIUYHUCICHHEM OOBEMOB
ATHUX Tell.

Bexropsl
IIPOCTPAHCTBE

IlonsiTHe  BexkTOpa B

MPOCTPAHCTBE
[TonsTue BEKTOpA.
PaBeHCTBO BEKTOPOB.

CioxeHne 4 BbIYMTAHHE

BEKTOPOB. YMHOKeHue

dopmynupoBaTh OTIPEICIICHUE]
BEKTOpa, €ro JUIMHBI, KOJUIMHEApHBIX U
PaBHBIX BEKTOPOB, MPUBOJUTH MPUMEPHI
(bM3UUEeCKUX BEKTOPHBIX BETUYUH

OOBICHATD, KaK BBOJISITCSI




BEKTOpPa HA YUCJIO.

CnoxeHue U BBIYUTAHUE
BeKTOpPOB.CyMMa  HECKOJBKHUX
BEKTOPOB. YMHOXEHUE BEKTOpPA
Ha YuCIIo.

KoMmmuianapusie
BeKkTOpbI. KoMIutanapHbie
BEKTOPBI. [IpaBuio
rmapaienenunena. PasnoxeHue
0 TpPeM  HEKOMIUIAHAPHBIM
BEKTOpaM.

nercTBUSA CIIOXEHUSA BEKTOPOB,
BHIYUTAHUST BEKTOPOB M YMHOXEHUS
BEKTOpPA Ha YHCJIO, KAKUMHU CBOMCTBAMHU
OHM 00JaJal0T, 4YTO Takoe MpPaBUIIO
TPEYroJbHUKA, MIPaBUJIIO
napajuiesorpamma u MIPaBUIIO
MHOTOYTOJIbHUKA CIIOKEHHUSI BEKTOPOB;
peniaTh 3a1a4u, CBsI3aHHBIE C
neficTBUAMU HaJ BEKTOPAMH.
OOBACHATH, KAKUE BEKTOPHI HA3BIBAIOTCS
KOMIUTAHApHBIMH;  (OPMYIUPOBATH U

Meron KoopauHAT
B MPOCTPAHCTBE

Koopaunatbel TOYKM U
KOOPAUHATHI BEKTOpA.
[IpssmoyronpHas cucreMa
KOOpAMHAT B  IPOCTPAHCTBE.
Koopnunatel BekTopa. CBs3b
MEXy KOOPJINHATaMH BEKTOPOB
151 KOOpAMHATAMH TOYEK.
[Tpocreitmme 3a7a4u B
KOOpJIMHATAX. YpaBHeHue
chepsl.

Ckagasipnoe
NpoM3BeleHHe BEKTOPOB.

Yron Mexay BEKTOpaMH.
CkansipHoe MIPOU3BE/ICHUE
BEKTOpOB. BpluncineHnue yrios
MEXITY MPSMBIMU u
MJI0CKOCTSIMHU. VYpaBHeHue
[JIOCKOCTH.

JABukenue.

LentpanbHas CHUMMETpHUSL.
OceBast cuMMeTpusl. 3epKalibHas|
CUMMETPHSL. [TapatenpHbIR
[IEPEHOC. ITpeoOpa3zoBanue]

mozo0ous..
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JMOKA3bIBAThH YTBep)KI[eHI/Ie (0] HpI/I3HaK€
KOMIIIAaHApHOCTH TPEX BEKTOPOB;
OOBSICHATH, B YEM COCTOHWT TIPABUJIIO
rapajuiesienunena CIIOKECHHUS TpEX
HCKOMHJ‘IaHapHBIX BeKTOpOB;
(bopMyITHpOBaTh M JI0KA3bIBATH TECOPEMY
0 pa3JIoKEHUU JIFOOOT0 BEKTOpa MO TPEM
ITAHHBIM HEKOMIUJIAHAPHBIM ~ BEKTOPAM;
MPUMEHSATh BEKTOPHl TIPU  PEIICHUH
FEOMETPUUECKUX 3a7a4.




Kourpoabnbie padora Ne 3

[ToBTOpEeHue 14
Peseps (Ha
IIPOBEACHUE POOHBIX 10
9K3aMEHALMOHHBIX
pabor)
Hroro 68
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