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1. Ilnanupyemble pe3yJbTaThl H3yYeHHS Kypca MATeMaTUKHU

B pesynbrare u3ydenus Kypca, o0yyatomuecs 11 kiacca J0JIKHBI 3HATD:

e  KOpeHb cTeneHu N>1 u ero cBoiicTBa. CTeNeHb ¢ pallMOHATIBHBIM MTOKA3aTEJIEM U €€ CBOMCTBA.
[TonsiTHEe O CTEnEeHU ¢ AEHCTBUTEIBHBIM MOKa3aTenaeM. CBONMCTBA CTENEHU C JEHCTBUTEIBHBIM IIOKa3aTe-
aem;

e jorapudm. Jlorapudm uncna. OcHoBHOE JorapupmMudeckoe TOXIecTBO. Jlorapudm nmpousse-
JICHHS, YaCTHOTO, CTETIEHH; Mepexo/l K HOBOMY OCHOBaHUIO. JIeCATHUHBIA W HATYypalbHBIA Jorapu(MBI,
yncio e. [IpeobpazoBanusi IpOCTEHIINX BBHIPAKEHUH, BKIIOYAIOIIUX apuU(PpMETHUECKHUE ONepaliy, a TaK-
e OTIepaIfio BO3BEJICHHUS B CTEIICHb U OTIEPALIUIO JIOTapu(PMUPOBAHUS;

e  (ynkuuu. OOnactb onpeneneHuss U MHOKecTBO 3HaudeHHH. ['paduk ¢ynkiuu. [Toctpoenue
rpadukoB GyHKIUH, 3aJaHHBIX PA3IUYHBIMU crioco0amu. CBoicTBa (PYHKIIMI: MOHOTOHHOCTb, YETHOCTh
¥ HEYETHOCTh, MEPHUOANIHOCTD, OTPaHUYEHHOCTh. [IpomMexxkyTku Bo3pacTanus U yObIBaHUS, HAUOOJIbIIECE
Y HauMEHbIIIee 3HAUCHHUs, TOUKH SKCTpeMyMa (JIOKaIbHOr0 MakcuMyMa U MUuHUMyMa). ['paduueckas nn-
tepriperanys. [IpuMeps! QyHKIIMOHATBHBIX 3aBUCHMOCTEN B pEAJIbHBIX MPOLIECCAaX U SABICHHSX;

e creneHHas (QyHKUHMS C HaTypaJbHBIM IOKa3aTeleM, ee cBoicTBa u rpaduk. [lokazarenbHas
dbyHKIMs (PKCIIOHEHTa), ee cBoicTBa M rpaduk. Jlorapudmudeckas GyHKIHSA, €€ CBOMCTBA M Tpaduk.
[IpeoOpazoBanusi TpaguKOB: MapauICNbHBIA MEPEHOC, CUMMETPHUS OTHOCHUTEIBHO OCEH KOOpAMHAT W
CUMMETpHUsI OTHOCUTEIBHO Hayajaa KOOPAMHAT,CUMMETPUSI OTHOCUTENIBHO MPSIMOWY = X, PacTSIKEHUE U
CKaTHeE BJOJIb OCEH KOOPJAUHAT;

® TMOHSATHE OO OMpeesIeHHOM MHTerpaljie Kak IUIONIad KpUBOIMHEWHOM Tpamenuu. [lepBoo6-
paznasi. ®opmyna Hetotona-Jleli6uuma. [Ipumepsl npumeHeHust UHTErpajia B PU3NKE U TEOMETPUU;

® pCUICHHWE pPAIMOHAIBHBIX, TMOKA3aTENbHBIX, JIOTapU()PMUUECKHX YpaBHEHHA M HEPaBEHCTB.
Pemenue uppanonanbHbIX ypaBHEHUH. OCHOBHbIE IPUEMBI PELIECHUS] CUCTEM YPaBHEHMI: IIOJICTAaHOBKA,
anredpanveckoe CIOXKEHHE, BBEJICHUE HOBBIX MEPEMEHHBIX. PaBHOCHIBHOCTh ypaBHEHH, HEPaBEHCTB,
CHUCTEM;

®  peElIeHUE MPOCTEHIINX CUCTEM YPaBHEHUU C IByMs HEM3BECTHbIMU. PelieHue cucrem Hepa-
BEHCTB C OJIHOM mepeMeHHOo#. Vcnonp30Banue CBONCTB U TpaduKOB (PYHKIIHI IPU PEUICHUH ypaBHEHUN
¥ HepaBeHCTB. MeTo uHTepBasioB. M300paskeHne Ha KOOPAWHATHON IUIOCKOCTH MHOXKECTBA pPEIICHUN
YPaBHEHUI U HEPABEHCTB C ABYMS IEPEMEHHBIMHU U UX CUCTEM.

e  Muororpannuku: Ilpusma, ee ocHoBaHus, OOKOBbIE peOpa, BbICOTa, OOKOBAs MOBEPXHOCTb.
[Ipsimas u HaknonHas. npusMa. [IpaBunbHas npusma. [lapamnenenunen. Ky6. [lupamuna, ee ocHoBaHue,
00oKOBBIE pedpa, BbICOTa, OOKOBas MOBEPXHOCTh. TpeyronbHas nupamua. [IpaBunbpHas nupamuaa. Yce-
yeHHas nupamuga. CUMMeTpuu B KyOe, B apajuienenumnene, B mpusmMe u nupamue. [lonsarue o cummeT-
pHUH B MPOCTPAHCTBE (LIEHTpaIbHAasi, OCeBasi, 3epKanbHas). [I[puMepsl CUMMETPUN B OKpYXAIOIeM MHUpE.
Ceuenus ky0Oa, npusmbl, nupamuabl. [IpeacraBnenne o npaBUIbHBIX MHOTOTpaHHHUKaX (TeTpasip, KyO,
OKTa3p, 10JIEKadIp U UKOCAIP).

e Tena u moBepxHocTH Bpamenus: Lumuuap u konyc. Yceuennbiit konyc. OCHOBaHUE, BBICOTA,
O0KOBas MOBEPXHOCTh, 0Opa3yroias, pazBepTka. OceBble CEUEHHUs U CEUEHUs apasuleIbHble OCHOBAHUIO.
[ap u chepa, ux ceueHus, kKacareabHas IIOCKOCTh K cepe.

e OObembl TN U TwIOHIAAN UX oBepxHocTel: [lorsTue 06 oObeMe Tena. OTHOIIEHHE 00HEMOB
no100HbIX Ten. DopMyIbl 00beMa Kyba, MPSAMOYTOJIBHOTO MapasuleNienuIeaa, Mpu3Mbl, HuiInHapa. Pop-
MyJibl 00beMa nmupamuabl U KoHyca. GopMyIibl IIIOMAAN TOBEPXHOCTEN HUIMHAPA U KOHyca. DopMyIibl
o0wvema mrapa u muomanu chepsl. KoopauHaTel 1 BeKTOpHI. J[eKapTOBBI KOOPAMHATHI B MPOCTPAHCTBE.
dopmyna pacCTOSTHUS MEXy BYMS TOUKaMH. YpaBHeHHs cepbl U miockoctu. dopmyna paccTosHUs
OT TOYKH JI0 IIOcKocTU. Bexropsl. Moaynb BekTopa. PaBeHCTBO BeKTOpOB. Cll0’kK€HNE BEKTOPOB U yM-
HOKEHHE BEKTOpa Ha 4YHCIIo. YToJ Mekay Bekropamu. KoopanHatel BekTopa. CKalasipHOE MPOU3BEACHNE
BEKTOPOB.

J0KHBI YMETh:

®  BBLINOJHATH apu(MeTHdecKue NeHCTBUS, coueTasi yCTHbIE U MMCbMEHHbIE TIPUEMBbI, TPUMEHE-
HUE€ BBIYHMCIUTEIBHBIX YCTPONCTB; HAXOAUTh 3HAYECHHSI KOPHS HATYPAJIBHON CTENEHH, CTENEHU C paruo-
HaJIbHBIM I0KAa3aTeJIEM, pacyeTax;

®  [POBOJUTH IO U3BECTHBIM (pOpMyJIaM U MpaBUiiaM MpeoOpa3oBaHMsi OYKBEHHBIX BbIPaXEHHUI,
BKJIIOYAIOLINX CTENEHH, PaluKallbl, Jorapudmsl;



®  BBHIYUCIATH 3HAUEHHUS UYHCIOBBIX M OYKBEHHBIX BBIPQKECHUH, OCYLIECTBISAS HEOOXOIUMbIE
MOJICTAHOBKH U ITPeoOpa3oBaHus;

e  oIpenenaTh 3HauyeHHe (PYHKIMHU 110 3HAUEHHUIO apIyMEHTa IIPH pa3IMyHbIX CIIOCO0axX 3aaHus
¢ynkuuu; jgorapudma, HCIONB3YsT HMPU HEOOXOAMMOCTH BBIYMCIUTENIBHBIE YCTPOWCTBA; IMOJB30BAThCS
OLIEHKOH U IPUKUIKON IPU NPAKTUYECKUX

®  CTPOUTH IpapyKH U3YYEHHBIX (PYHKIIHII;

®  ONHUCHIBATH NO IpadUKy U B MPOCTEHUIIHX CIIydasx 1Mo Gpopmysie IOBEJACHNE U CBOWCTBA (PYHK-
U, HaXOIUTh 1O rpaduKy GyHKIUU HAMOOIBIINE U HAUMEHBIINE 3HAUCHHS,

e  pewlaTh MOKa3aTesIbHbIE U JIOrapu(MUUYECKUE YpaBHEHUs, IPOCTEHIINE CUCTEMbl YpaBHEHUH,
UCIIOJb3Ys CBOMCTBA (PYHKUUHI U UX IpaHKOB;

®  BBHIYUCIATH HMPOU3BOIHBIE M MEPBOOOpA3HBIC AIIEMEHTAPHBIX (DYHKIIHMIA, UCTIONB3Ys CHPaBOY-
HbIE MaTePUAIbI;

®  ycclenoBaTh B MPOCTEHIINX cilyyasX (YyHKLUU Ha MOHOTOHHOCTb, HAXOAUTh HauOOIbIINE U
HalMEHbIINE 3HaYeHUs (PYHKIMHA, CTPOUTH I'pa)MKi MHOIOWIEHOB U NMPOCTEHIINX PALlMOHATIbHBIX (QYyHK-
U C UCTIOJIb30BaHUEM alapaTa MaTeMaTHUYECKOT0 aHAIIN3A;

®  BBIYUCIATH B IPOCTEHIINX ClIydyasX IUIOIIAU C UCTIOIb30BAHUEM I1EPBOOOPA3HOM;

e pemiaTth palMOHAIbHBIC, TOKa3aTeNbHbIE U JIoTapu(MUUECKUE YpaBHEHHS W HEpPaBEHCTBA,
IpOCTEHIINE UPPALMOHATBHBIC YPABHEHHS, UX CUCTEMBI;

®  UCHOJB30BaTh /IS MPUOIMKEHHOTO PEIIEHUs] YpaBHEHHUHM U HEpaBEeHCTB I'paMuecKuil METO;

e u300pakaTb Ha KOOPAMHATHOHN IJIOCKOCTH MHOKECTBA PEIEHHH MPOCTEHIINX ypaBHEHUN U
UX CUCTEM;

e pemiath MpOCTEeHIINe KOMOMHATOPHBIC 3314l METOJIOM Iepedopa, a TaKKe ¢ UCIOIb30BaHU-
€M M3BECTHBIX (OPMYII;

®  BJIAJCTh KOMIETCHUUSAMH: Y4eOHO—TI03HABAaTEIbHON, [ICHHOCTHO—OPUEHTAIIMOHHOH, pedIiek-
CUBHOM, KOMMYHHMKAaTUBHOM, MH()OPMAIIMOHHOM, COLMaIbHO — TPy A0BOH. CIIOCOOHBI UCIIOJIb30BaTh IPHU-
oOpeTeHHbIE 3HAHUS U YMEHHS B IPAKTUIECKOH IEATETLHOCTH U TIOBCEAHEBHOM KU3HU IS

® [PAaKTUYECKHUX pacyeToB Mo (opmyiam, BKIOYas GopMyJbl, CoJepKalllue CTENeHU, pajuKa-
Jbl, JIOrapu(Mbl, UCHOIB3Ys NMPH HEOOXOTUMOCTH CIIPAaBOYHbIE MaTEpHUaibl U HNPOCTEHIINE BBIYUCIH-
TEJIbHBIE YCTPOUCTBA;

®  ONUCaHM C MOMOUIbIO (YHKLHUI Pa3INYHBIX 3aBUCUMOCTEH, MpeICTaBlIeHHs UX rpadUuecKy,
UHTEpIIpETaluy rpauKoB;

®  pelUIeHHUs NPUKIIAIHBIX 3a/1a4, B TOM YHCIIE€ COLUATIbEHO-OKOHOMUYECKUX U (PU3UYECKUX;

®  TIOCTPOCHMS U MCCIEIOBAHUS MPOCTEHIINX MaTEMAaTHYECKUX MOJIEIEH.

e  pacro3HaBaTh Ha YepTexax U MOJEIAX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH TPEXMEPHBIE
O00BEKTHI C UX OMHCAHUSAMH, H300paKECHUSIMH; aHAIM3UPOBATH B TIPOCTEHININX CITydasX B3aUMHOE Pacro-
J0XeHne 00BEKTOB B MPOCTPAHCTBE; M300paXkaTh OCHOBHbIE MHOTOTPAHHUKU U KPYTJIbIE TE€Na; BBIMNOJ-
HATH YEPTEXKH 10 YCIOBHAM 3a/1a4; CTPOUTH MPOCTEHIINe ceueHus Ky0a, IPU3MBbI, ITUPAMH/IBL; PEeIIaTh
IUIAHUMETPUUECKUE U TPOCTEHIne CcTepeoMEeTpUUYECKIe 3aJaul Ha HaXOXKICHNE TeOMETPHUUECKUX BEJH-
yuH (IJIUH, YTJIOB, IJIOMIAeH, 00bEMOB); UCIOIB30BaTh PHU PEUICHUH CTEPEOMETPUUECKHUX 3ajad IJia-
HUMETpHUYECKUE (PAKThI U METO/BI.

2. CoaepxaHuey4ye0HOro npeamera
Crenenu u kopHu. Crenennble pyHkumuu. [ToHstue KOopHs n-il cTeneHu U3 AEHCTBUTEIBHOIO YHC-

na.DyHKIMA BUAA Yy = /8, ee cBoiicTBa u rpaduk. CoiicTBakopHs N-fictenenu. [IpeoOpa3oBanueBbipa-
JKEHUH, coaepkamuxpanukansl. O0o0meHnenonsaTusionokasarenecrenea. CreneHHbIeyHKITUN, WX-
cBOWCTBaurpadukH.

IMoka3zaTtenbHas u Jgorapupmuyeckass ¢ynkuum.llokazatenpHasynkuus, eecBoiicTBaurpa-
¢ux.IlokazarensHpieypaBHeHus. [lokasarenbHbleHepaBeHcTBa. [lonaruenorapudma. Jlorapudpmuue-
ckasadynkuus, eecBoiictBaurpadpuk. CpoiicrBamorapudma. Jlorapupmuueckueypasenus. Jlorapupmu-
YEeCKHMEHEPABEHCTBA. IIepexoIKHOBOMYOCHOBAHHUIO.
JuddepennrpoBanuenokasareabHONMIOrapupMIUuecKon G yHKIUH.

IlepBooOpa3Hasi u uHTerpaJ. Ilepsoobpaznas. OnpenereHHBIHUHTErPAL.

DJieMeHTbl MATEeMAaTHYeCKOH CTATUCTHUKU, KOMOMHATOPUKHU M Teopuu BeposiTHocTH. CTaTUCTH-
yeckassoOpaboTkanaHHbIX. [IpocreifmmeBepostHocTHRIe3aaun. CoderaHusupazmerieHus. dopmynadu-
HoMmaHproToHa. Cy4ailHbIeCOOBITUSIMMXBEPOSATHOCTH.



YpaBHenusi 1 HepaBeHcTBa. CucTeMbl YPaBHEHMI W HepaBeHCTB. PaBHOCHIBHOCTH ypaBHEHUM.
OO0muemeTonbIpeIICHUsTypaBHCHH.  PereHneHepaBeHCTBCOAHOWIIEpeMEeHHON.  CUCTEMBIypaBHEHUM.
YpaBHEeHUsIMHEPABEHCTBACIIApaMETPaMHu.

IloBTOpenue, noaroropkakEI.PemennesanannitnzcoopaukoBElD.

Metoa xoopamHaT B mpoctpancTBe. IIpsimoyrosnbHas cucreMa KoopauHaT B npoctpaHcTse. Koop-
nuHaThl BekTopa. JleiicTBust Haa Bekropamu. CBs3b MEXAYy KOOpAMHATAMH BEKTOPOB M KOOpPJIMHATAMU
Touek. [Ipocreiimue 3a1aun B KoopAuHaTax. Yroj Mexay Bektopamu. CkalsipHOE POU3BEICHUE BEKTO-
poB. Brruncienue yrioB Mexay NpsSMbIMH U TIOcKOCcTsIMHU. J[Brkenus. Llentpanbnas cummerpus. Oce-
Basi CUMMeETpus. 3epKajibHas cuMMmeTpus. [lapannenbHblii nepeHoc.

Huaunap, konyc, map. [lousrue umnunapa. [Inomaaps noBepxHocty uunuyapa. [lnomans nosepx-
HOCTH KoHyca. [loHsTHe yceuenHoro konyca. [Inomans noBepxHoctu yceueHHoro konyca. Cepa u map.
VYpasuenue chepsl. BzaumHoe pacnonoxxkenue cepbl u miockoctu. KacarenpHas miIockocTh K cdepe.
Cdepa u map. [Tnomane chepsl. Penenne 3aqa4 Ha MHOTOTPaHHHUKY, [IUJTMH/P, KOHYC, IIap.

Oo6bembl Ted.llonarue oo6bema. OO6beM NMPAMOYTOILHOTO Napayenenuneaa. O0beM MpPsSIMOi TPU3MBI,
OCHOBAHHMEM KOTOPOM SIBJIAETCS MPSIMOYTOJIBHBIN TPEyroibHUK. Teopembl 06 00beMe MpsMON MPU3MBI U
nunuHApa. O6beM HakIoHHOM npu3Mbl. O0beM mupamuibl. O0beM KoHyca. O0beM mapa. O0beM mapo-
BOT'0 CErMEHTa, IapOBOT0 CJIOS M mapoBoro cextopa. [lnomans chepsl. Pemenne 3agau Ha o6beM mapo-
BOT'0 CETMEHTA, IIapPOBOTO CJIOS U IIAPOBOT0O CEKTOpa.

O6o0mamwiee nopropeHue kKypca reomerpun 10 — 11 kiacca. MHOTOrpaHHUKY: TapaIICIICTIUIICI,
npu3Ma, mupaMua, MIoMAAu UX MOBEpXHOCTEH, 00beMbl. BeKTOpHI B mpocTpaHcTBe. JelcTBUS HaJl BEK-
topamu. CkaliipHOE ITPOU3BeIeHNE BEKTOPOB. L{nnnHp, KOHYC U 1m1ap, MI0M@Aaau UX NOBEpXHOCTEN, 00b-
€MBIL.



3. TemaTnyeckoe NJIAHUPOBaHHE

Konunue- | Konuuect- Konnye-
CTBO BO 1abopa- | CTBO 4a-
No HasBanune TeMsl Kommu- KOH- TOPHBIX, COB BHe-v
KJIACCHOM
n/m HCCTBO | tponp- | mpakTHue-
4ACOB 5 paboTHI 1O
HBIX pa- | CKHX PabOT, | 1oy ery
00T, CO- | PasBUTHE | (ppoekThl,
YHHC- pcyu, BHC- TOCTHUHEIE,
HUM, KJIaCCHOE JIUCKYC-
JIMKTaH- YTEHUE Cuu, 5KC-
TOB, U3- Kypeny,
. pa3aHU-
JIOKEHU N
KH)
1 | IToBropenne ocHOBHOrO Kypca CpemHei IIKOJbI 5 1
u 10 knacca
2 | Crenenu u kopuu. Crenennsle GpyHKIMHU 17 1
3 | IokaszarenbHas u norapudmuueckas GyHKIUKR 27 1
4 | IlepooGpa3sHas ¥ MHTETPA 8 1
S | DueMeHTHl MaTEeMaTUYECKOH CTATHCTHKH, KOM- 6
OMHATOPHUKH W TEOPUU BEPOSTHOCTU
6 | YpaBuenus u mepasencrtBa. CUCTEMBI ypaBHE- 21 1
HHI1 1 HEPABEHCTB
7 [ToBTOpenue, noaroroska k EI'D
18 2 2
Hmozo (anzeopa
(anzeopa) | 10, 7 2
8 | lMosropenue kypca 10 knacca 4
9 | MeTox KoOpIMHAT B IPOCTPAHCTBE 18 )
10 | Hunuuap, konyce, map 20 1
11 BEMBI T
Oo6mbe e 19 )
12 | O6o6maromee MOBTOPEHUE Kypca TI€OMETPHU 7 1
10-11 kiacca
Hmozo (ceomempu) 68 5 1




