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Pabouas mporpamMma mo MaTeMaTHKE COCTaBJieHAa Ha OCHOBe (hefiepalbHOr0 KOMIIOHEHTa TOCYNapCTBEHHOTO CTaHAapTa CpeaHero (IOJIHOTrO)
oOmero oopa3oBaHusi Ha 6a30BOM ypOBHE.
Jlannas paboyasi nporpaMMa opHeHTHpoBaHa Ha ydanuxcs 10 u 11 kimaccoB u peanusyercs Ha OCHOBE CIEAYIOMIUX JTOKYMEHTOB:
1. TlpumepHnas mporpamma cpeaHero (IoJiHoro) odmero oopasoBanus mo maremaruke. 10-11 kmaccor; cocraButenu Jlaenpos D./1., ApkaaseB
A.I'. — M.: lpoda, 2007;
2. Tlporpammsel o0mieoOpa3oBaTeNbHBIX YUpexaeHuid. AnreOpa u Hadana aHanusa. 10-11 kmaccel, cocraButens bypmucrpoBa T. A. —M.:
IIpoceemenue, 2009 r (aBropckas nporpamma A.H. Konmoropos u ap.)
3. IIporpammser obmieoOpazoBarenbHbIX yupexkaeHuil. ['eomerpus. 10-11 kmaccel, cocraButens bypmuctposa T. A. — M.: [Ipocsemienue, 2009
r. (aBTopckas nporpamma JI.C. AtaHacsiH u 1ip.)
4. Cranmapt cpemHero (moaHoro) oomero oopa3oBaHus O MaTeMaTHKE /0a30BbIi ypPOBEHB/
Paboyas mporpamma KOHKPETH3HUPYET COJEp)KaHHe MPEeIMETHBIX TeM 00pa30BaTEIbHOTO CTaHIapTa M JIAeT paclpeiesieHHe Y4eOHBIX 4YacoB I10
pazzenaM Kypca Ha 6a30BOM ypOBHE.
[Tpu u3ydeHun Kypca MareMaTHKH Ha 6a30BOM ypOBHE MPOJODKAIOTCS U MOJIYYAIOT Pa3BUTHE COZEp)KATENbHbIC IMHUM: «Anceopar, « Dynkuyuuy,
«Ypaeuenusn u nepasencmear, «I'eomempunyn, «Inemenmol KOMOUHAMOPUKU, MEOPUU 8EPOAMHOCHIEI, CMAMUCMUKY U JI02UKUY», BBOJTUTCS JTUHUS
«Hauana mamemamuueckozo ananuzay.

1. Ilnanmpyembie pe3yibTAThl OCBOCHHS Y4eOHOI0 MpeaMera

B pe3ynbrare uzyueHus MaTeMaTUuKi Ha 6a30BOM ypOBHE YUEHUK JOJIKEH

3HATH/TIOHUMATh
. 3HAYCHHE MaTeMaTHYECKON HAyKW JUIsl PEIIeHUs 3a7ad, BO3HUKAIOIIMX B TEOPHUU M TPAKTHUKE, IIMPOTY U B TO K€ BpeMs OTIPaHHMYCHHOCTH
HpI/IMeHeHI/I}I MAaTEMATUYCCKUX METOJ0B K aHaJm3y 1 UCCIICOIOBAHUIO HpOI_[eCCOB nu HBJ’IGHI/Iﬁ B Hpnpozne nu OGH.IGCTBG;
. 3HAYEHHE MPAKTUKHA U BOIPOCOB, BO3HUKAIOIIUX B CAMOW MaTeMaTHKe JJisl (OPMUPOBAHUS U PA3BUTHS MaTEMaTHUIECKON HAYKH, UCTOPUIO PA3BUTHUS
IIOHATHUA YUCiia, CO3AaHUA MAaTCEMAaTUYCCKOI'O aHaJIn3a, BOBHUKHOBCHUA U paSBI/ITI/IH I‘eOMeTpI/II/I;
. YHUBEPCAIBHBIN XapaKTep 3aKOHOB JIOTMKHA MaTeMaTUUECKUX PACCYKIECHUU, UX IPUMEHIUMOCTh BO BCEX 00JIACTSX YEIOBEUECKOU EATETLHOCTH;
° BEPOSITHOCTHBIN XapaKTep pa3IMUHbIX MPOIIECCOB OKPYKAIOLIEr0 MUPA.
Anredpa
yMeTh
. BBITIOJTHATH apu(METHUCCKUE JIEHCTBUSI, COUeTass YCTHBIE U TUCbMEHHBIC TIPUEMBI, IPUMEHEHHE BBIYMCIUTEIBHBIX YCTPONCTB; HAXOUTh 3HAUCHUS

KOpHA HaTypaHbHOﬁ CTCIICHU, CTCIICHU C paluOHAJIBHBIM II0OKAa3aTCIICM, norapmbMa, HCIIOJIB3YSA IIpH HCOGXOI[I/IMOCTI/I BBIYUCIIUTCIIBHBIC
YCTPOMCTBA; MOJIb30BATHCSA OLIEHKON M MPUKUIKOW MPU MPAKTUYECKUX pAcUETax;

. MPOBOJUTH 10 W3BECTHBIM (hopMysiaM M IpaBUiIaM MpeoOpa3zoBaHus OyKBEHHBIX BBIPAKCHHMN, BKIIOYAIOIIUX CTENCHM, PaluKaibl, JIOTapu(Mbl U
TPUTOHOMETPUYECKHE (PYHKIINU;



BBIYUCIIATH 3HAYCHUS YHUCIIOBBIX U 6yKBeHHBIX Bblpa)KeHHﬁ, OCYHICCTBJIAA HCOGXOZ[I/IMBIC INOACTAaHOBKH U HpCOGpaBOBaHI/ISI;

HCIIOJIB30BATDH IIpPlOﬁpeTeHHbIe 3HAHUA U YMCHUSA B HpaKTH‘IeCKOﬁ JACATECJIBbHOCTH H HOBCCI{HCBHOﬁ KU3HMU 1JIA:

MPAKTUYECKUX pacyeToB Mo (opmynam, BKIouyas (GOpMYJIbl, COJIEpKallie CTENEHHU, paJuKalbl, Jorapudmbl U TpUrOHOMETpUUYecKrue (yHKIUH,
UCTOJB3Ys IPU HEOOXOIUMOCTH CIIPABOYHbIE MaTepHAIIbl U TIPOCTEHININE BHIYMCIUTEIbHBIE YCTPOUCTBA.

DYyHKUMH U TPapuKu

yMeThb

OTIpeAeNATh 3HaUeHHe (PYHKIMU MO 3HAUSHUIO apryMEHTa MIPH Pa3IMYHbIX CII0co0ax 3aqaHus (QyHKIIHH,

CTPOUTH rpauKK U3yUYECHHBIX (PYHKITUH;

OIHCHIBATH MO TPAGUKy U 8 npocmelwux cayuasx no ¢opopmyie MOBEIECHUE U CBOKWCTBA (PYHKIUH, HAXOAUTH MO TpaduKy QyHKIHH HAaUOOIBIINE U
HAaMMCHBIINE 3HAYCHUS;

peuiath ypaBHEHUsI, IPOCTEHUIIINE CUCTEMBI YPaBHEHUH, UCIIONB3YS C80lcmBa (hyHKYull U NX Tpa(uKoB;

HCI0JIL30BATH NPHOOpPeTeHHbIE 3HAHNS U YMEHMS B IPAKTHYECKO /1eATeJIbHOCTH U NOBCeIHEBHOI KU3HHU IS
OTMCAaHUS C TIOMOIIBIO (PYHKIMHA Pa3IMUHbIX 3aBUCUMOCTEH, MpeICTaBlIeHHs UX TpadudecKu, UHTEpIpEeTaIui rpa@uKoB.
Hauyana maTeMaTH4eckoro anajimnsa

yMeThb

BBIUUCIIATH IPOU3BOJHBIE U NEep800OpaszHbie HIEMEHTAPHbBIX (DYHKIIMH, UCIIOJIb3Ysl CIIPABOYHbBIE MAaTepUAJIbI;

HCCIIEIOBATh B MPOCTEHIINX CIydasX (PyHKIMM HA MOHOTOHHOCTB, HAXOAUTh HaWOOJIbIINE U HAUMEHbBIINE 3HaYCHUS (YHKLIUH, CTPOUTH TpapuKu
MHOTOWIEHOB U NPOCMEMUX PAYUOHATbHBIX (hYHKYULl C UCTIOIb30BaHUEM alapaTa MaTeMaTU4YECKOT0 aHAIN3a;

BLIYUCTAMb 8 NPOCMEUUUX CTYUAAX NA0WAOU C UCNONIb308AHUEM NEPEOOOPAZHOT,

HCII0JIL30BATH NPHOOPETEHHbIC 3HAHNSA U YMEHHS B IPAKTHYECKOM AeATEJbHOCTH U NOBCEIHEBHOM KU3HHU IS
pCeHICHUA NMPUKIIAAHBIX 3a/1a4, B TOM YHCJIC COIMUAJIbHO-OKOHOMUYCCKUX U q)HBHHGCKI/IX, Ha HauOOJIBIINE U HAUMEHBIIINE 3HA4YCHU, HAa HAXOXJIACHUC
CKOPOCTH M YCKOPEHHUS.

YpaBHeHUs] U HEPpaBEHCTBA

yMeThb

pelIaTh paluoHalbHbIE, T0Ka3aTelbHbIE U Jorapu(MUUECKIE YPaBHEHUS U HEPABEHCTBA, npocmeliuiie uppayuoHaibhsle U mpuzoHoMempuieckue
VPABHEHUs, UX CUCIEMDb,;

COCTABJIAITh YPABHEHUS U HEpAGeHCmEa 110 YCIOBUIO 3a1a4H;

UCIOJIb30BATh /715 IPUOIMKEHHOTO PEIIEHUs] YPaBHEHUI U HEpAaBEHCTB I'paduuecKuil METON;

n300pakaTh Ha KOOPIMHATHOM MJIOCKOCTH MHOYKECTBA PEIICHUH MPOCTEHIIINX YPAaBHEHUH U UX CUCTEM;

HCIOJIB30BATDH IIpPlOﬁpeTeHHbIe 3HAHUA U YMCHUSA B HpaKTH‘IeCKOﬁ JAEATECJIBbHOCTH H HOBCCI{HCBHOﬁ KU3HMU 1JIA:



MOCTPOCHUSA U UCCIICAOBAHUSA HpOCTGI\/'ILHI/IX MaTEMAaTHYCCKUX Moneneﬁ.
JJleMeHTbl KOMOMHATOPUKH, CTATUCTUKH Y TEOPUU BEPOSTHOCTEM

yMeTh
peaTth npocTeiiinre KOMOMHATOPHBIE 331a4U METOJIOM Iepedopa, a TaKKe C UCIOIb30BaHUEM U3BECTHBIX (GOPMYI;
BBIYUCTIATH B MPOCTEHUINIUX CIy4asX BEPOSITHOCTH COOBITUI Ha OCHOBE IMOJICYETA YUCIIa UCXOJIOB;

HCIN0JIb30BATH NPUOOpPEeTEeHHbIe 3HAHUA M YMEHHS B IPAKTHYECKOMH AesiITeIbHOCTH M NOBCEHEBHOM KU3HU IS
aHaJIn3a PCAJIbHBIX YHCJIOBBIX JAaHHBIX, MPCACTABJICHHLIX B BUAC AUATI'PAMM, I‘pa(bI/IKOB;
aHaIM3a MHQOPMAIMK CTATUCTUYECKOTO XapakTepa.

I'eomerpus

yMeTh

pacro3HaBaTh Ha YepTEXax MU MOJIENIAX MPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCHTD TPEXMEPHBIE OOBEKTHI C MX OMUCAHUIMHU, H300paKECHUSMHY;
OIMUCHIBATH B3AUMHOE PACIIONIOKEHUE MPSAMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE, AP2YMEHMUPOBAMb CEOU CYHCOCHUSL 00 2MOM PACNOLONCEHUU,
aHAJTM3UPOBATh B MPOCTCUIIIMX CIy4asiX B3aMMHOE PaCIOI0XKEeHUE 00BEKTOB B IPOCTPAHCTRE;

M300pakaTh OCHOBHBIE MHOTOIPAHHHUKH U KPYIJIbIE TeJIa; BBIOIHATH YEPTEIKH 110 YCIIOBHUIM 3a/1a4;

cmpoums npocmeniuiue ceverus Kyoa, npusmbl, NUPAMuobL,

pemiaTh MIAHUMETPHUYCCKUE M MPOCTEHINNE CTEPEOMETPHUECKUE 3aJadyd Ha HAXOXKICHHE T'€OMETPHUCCKUX BEIWYMH (JJIMH, YIJIOB, IUTONIAIEH,
00BbEMOB);

MCIIOJIb30BAaTh TPH PEIIEHUN CTEPEOMETPHUCCKUX 3a/ay INITaHUMETPHUICCKHE (DAaKThl U METO/IbI,

MMPpOBOAUTDL NOKA3ATCIIbHBIC pACCYKACHUSA B XOAC PCHICHUS 3a/1a4,

HCII0JIL30BATH NPHOOPETEHHbIC 3HAHNSA U YMEHHS B IPAKTHYECKOM AeATEJbHOCTH U NOBCEIHEBHOM KU3HHU IS

ucclieIoBaHusl (MOJSTMPOBAHMS) HECTIOXKHBIX MMPAKTHYECKUX CUTYalluii HA OCHOBE M3YYEHHBIX ()OPMYJI U CBOICTB (huryp;

BBIUUCIICHUS] 00BEMOB M IIJIOLIAJIEH MOBEPXHOCTEH NMPOCTPAHCTBEHHBIX TEJl IPU PELICHUM MPAKTHUYECKUX 3a]ad, MCIOJIb3ysl MPU HEOOXOIAUMOCTH
CIPAaBOYHMKH U BBIYMCIUTEIbHBIE YCTPONCTBA.

2. Copaep:xkaHue y4eOHOro mpeamera

Auredpa
Kopuu u crenenu. Kopens crenenu N>1 u ero cpoiictBa. CTENeHb ¢ pallMOHAIBHBIM IOKa3aTesieM W €€ CBoWcTBa. [lonamue o cmenenu c

Oeticmeumenvhbim nokazamenem. CBOMCTBA CTEIICHU C JIECTBUTEIIBHBIM ITOKA3aTeIeM.

Jlorapudm. Jlorapudm uncna. Ocnognoe nocapugpmuueckoe moarcoecmeo. Jlorapum npou3BeeHNs], YaCTHOTO, CTETICHU; nepexo0 K HOBOMY

ocnosanuio. JIecITUYHBIN U HATYpaIbHBIN JTorapu(MBbI, YUCIIO €.



IIpeodpa3oBanusi NpoCcTeHIINX BhIPAKEHH A, BKITIOYAIOMNX apu(PMETHIECKIE OIIEpAIINH, & TAK)KE OMEPAIio BO3BECHHUS B CTETICHD M ONEPAIIUIO
Jorapu(MUpOBaHHS.

OcHoBbl Tpuronomerpuu. CUHYC, KOCHUHYC, TAHT€HC, KOTAHT€HC MPOU3BOJIBHOrO yria. Paamannas mepa yria. CuHyC, KOCHHYC, TaHTE€HC M
KoTaHreHc uucia. OCHOBHbBIE TPUTOHOMETpHUUYecKue ToxaecTBa. @opmyibl npuBeaeHus. CUHYC, KOCUHYC U TaHT'€HC CyMMBI U Pa3HOCTH JBYX YIJIOB.
CuHyc M KOCHHYC JBOHHOrO yrna. @opmyavl nonosunnozo yena. Ilpeobpasosanus cymmbl MPU2OHOMEMPUYECKUX @OYHKYUll 6 npousgedeHue u
npouszeedeHus 6 cymmy. Bwipascenue mpuconomempuueckux @yHKyuill uepes maHeeHc NON08UHHO20 apaymenma. llpeobpazoBaHus MPOCTEHIINX
TPUTOHOMETPUUYECKUX BBIPAKEHUM.

IIpocmetiwue mpuconomempuueckue ypagHeHus u HepageHcmaa. ApKcuHyc, apkKoCUHyc, apKmanH2eHc Yucida.
DOyHKIUHA
Oynaknun. O61acTh onpeAesieHns] 1 MHOXKecTBO 3HaueHui. ['paduk Gpynkmuu. [locrpoenue rpadhukoB GyHKINMA, 3aTaHHBIX PA3JIMYHBIMU CITIOCOOAMHU.
CaoiicTBa GyHKIMNA: MOHOTOHHOCTb, Y4E€THOCTh  HEUETHOCTH, IEPUOAUIHOCTD, OTPAaHUUYEHHOCTh. [IpOMEXyTKH BO3pacTaHus U yObIBaHUS,
HauOoJbIlIee U HAaMEHbIIIee 3HAUCHUS, TOUYKH SKCTpeMyMa (JIOKaIbHOI0 MakcUMyma U MUHUMYyMa). ['padudeckas unrepnperanus. [Ipumepst
(GYHKIMOHATBHBIX 3aBUCUMOCTEH B peaibHBIX MPOIeccax U SBICHUSX.

Ob6parnas ¢yskiusa. Obaacms onpedenenus u 061acms sHaveHuti oopamuou yukyuu. I'padux oOpaTHON PYHKITUN.

CrenenHast GyHKIHUS C HATYypaJlbHBIM TOKa3aTeneM, e€ CBOMCTBa U rpauk.

Bepmuxanvnvie u 2copuzonmansnvle acumnmomsi epaguxos. I paguxu OpooHo-1uHelnbIX QyHKYU.
Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaUKH; MEPUOANIHOCTb, OCHOBHOM MEPHO/.

[TokazaTenpHas GyHKIHS (SKCIIOHEHTA), €€ CBOMCTBA U IpaduK.
Jlorapudmuueckas pyHKIus, €€ CBOHCTBA U TpaduK.
[TpeoOpa3zoBanus rpaduKOB: MapaLIEIBEHBIA IEPEHOC, CHMMETPHSI OTHOCUTEILHO OCEH KOOPIMHAT U CUMMEMPUsi OMHOCUMENbHO HAYANd
KOOPOUHAM, CUMMEMPUsL OMHOCUMENbHO NPAMOU Y=X, pacmadxicenue u cocamue 8001b ocell KOOPOUHAm.

Havyana maTeMaTH4eckoro anajimsa
Ilonamue o npedene nocnedosamenvrnocmu. Cywecmeosanue npeoeia MOHOMOHHOU 02PAHUYEeHHOU nociedogamenbhocmu. JITuHa OKpY>KHOCTH U
IUIOHIA/Ib KpyTa Kak Mpeessl mocieaoBarenbHocTel. beckoneuHno yObIBaroIas reoMeTpuyecKkas mporpeccus 1 ee cymma.

Ilonamue o nenpepvisHocmu QYHKYUU.

[Tonsitie o mpou3BogHOW GYHKIMH, (PU3HUECKHH W TEOMETPUUYECKHH CMBICI MPOW3BOJHON. YpaBHEHHE KacaTeJbHOM K rpaduky (QyHKIUH.
[Tpon3BosHbBIE CYMMBI, Pa3HOCTH, NPOU3BEIEHHs, YAaCTHOTO. IIpoW3BOJHBIE OCHOBHBIX 3JIEMEHTApHBIX (YyHKUUH. [IpuMeHeHHe NPOW3BOAHON K
HCcCaeA0BaHUIO (DYHKIIMI ¥ TOCTPOCHUIO TpauKoB. [IpouszeooHvie 0opamuotl pyHKyuu u KOMROUYUU OAHHOU PYHKYUU C TUHEUHOU.

Ilonamue 06 onpedenennom unmezpane Kax niowaou kpugonureinou mpaneyuu. Ileppoodpaznas. @opmyna Heiotona-Jleiitbnuna.

[Ipumepsl KCMONB30BaHMS MPOU3BOMHON NJIS HAXOXKJIEHUS HAWIYYLIero pEeHieHHs] B NMPUKIAJAHBIX, B TOM YHUCIE COLIMATbHO-3KOHOMHUYECKHUX,
3amavax. HaxoxaeHue cKopocTH Juis IMpolecca, 3aJaHHoro ¢opmynoil win rpadukoM. [IpuMepsl mpuMeHeHHs HUHTerpaja B (U3UKE U T'€OMETPHUH.
Bropas nmpousBogHas u ee PU3MUESCKUI CMBICT.



YpaBHeHUsS U HEPABEHCTBA
Pemienune panoHanbHbIX, TOKa3aTeIbHbIX, JIOTApU(PMUIECKUX YPAaBHEHUI U HEpaBEeHCTB. Pellenne nppanoHalbHbIX U TPUTOHOMETPUYECKUX
YPAaBHEHUM.

OcCHOBHBIE IIPUEMBI PEIIEHHUS CHCTEM YpaBHEHMM: MOJCTAaHOBKA, alreOpandyeckoe CIIOKEHHE, BBEJICHHE HOBBIX IEPEMEHHbBIX. PaBHOCHIBHOCTH
YPAaBHEHUN, HEPABEHCTB, CUCTEM. PelieHue NpOCTEHIIMX CHUCTEM YpPAaBHEHUH C JBYMS HEHU3BECTHbIMU. PellleHME CUCTEM HEPaBEHCTB C OJHOH
MEPEMEHHOM.

Vcnonb3oBaHue CBOMCTB U rpadukoB (QyHKIUI NpU pelIeHUH ypaBHEHUH W HEpaBeHCTB. Meron MHTepBajoB. M300pakeHne Ha KOOPAMHATHOM
IJIOCKOCTH MHOYKECTBA PEIICHUN YPABHEHUN U HEPABEHCTB C IBYMS IIEPEMEHHBIMU U UX CHCTEM.

[TpumMeHeHne MaTeMaTHUYECKUX METOJIOB ISl PELICHHUs COAeP KaTENIbHBIX 33/1a4 U3 Pa3IMYHbIX 001acTell HAyKH U MPAaKTUKU. MIHTeprperanus
pe3yJibTara, y4eT pealbHbIX OTPaHUYEHUM.

JIeMeHThl KOMOMHATOPUKH, CTATHCTHKHU U TEOPHH BePOSITHOCTEH
TabnuuHoe u rpaduueckoe npeacTaBieHue NaHHbIX. Yucnogvle xapakmepucmuxu psioos OaHHbIX.

[ToouepenHblit 1 OTHOBPEMEHHBII BHIOOP HECKOJIBKUX JIEMEHTOB U3 KOHEYHOT'0 MHOXKeCTBa. DOPMYIIBI YUCIIa IEPECTaHOBOK, COYETAaHU,
pasmemennii. Pemmenne komOuHaTopHbIX 3amad. @opmyna 6mnoma HetoTona. CoiicTBa OMHOMHABHBIX KO3 duimeHToB. Tpeyronpauk [lackas.

DrneMeHTapHbIE U CI0XKHbBIE cOOBITHS. PaccMoTpeHue citydaeB M BEpOSTHOCTh CYMMBI HECOBMECTHBIX COOBITHIA, BEPOSITHOCTD
IIPOTUBOIOJIOKHOTO COObITHSL. [lonsamue o He3asucumocmu codvimuil. Beposimnocms u cmamucmuyeckas 4acmoma HaAcmyniienus cooblmusl.
PemreHne npakTuyeckux 3a1ad ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOIOB.

I'eomeTpust
IIpsiMble U MI0CKOCTH B MpocTpaHcTBe. OCHOBHBIC TIOHATUS CTEPEOMETPUH (TOUKA, MPSAMAasi, TNIOCKOCTh, TPOCTPAHCTBO).

Ilepecekaromuecs, napauleIbHbIE U CKPEIIUBAIOIINECS IPSIMBIE. YTOJ MEXy NPSAMBIMH B IIPOCTpPaHCTBE. [IepneHIuKynsIpHOCT NPSMBIX.
[TapayienbHOCTD U NEPIEHAUKYIIIPHOCTD IIPSIMOM U INIOCKOCTH, IIPU3HAKU U CBOMCTBA. Teopema o Tpex neprneHauKkyispax. Ilepnenaukyisp u
HAKJIOHHAA. YTOJI MEXAY MPSIMOM U TIJIOCKOCTHIO.

[TapannenpHOCTh MIOCKOCTEN, MEPIEHAUKYIISIPHOCTD INIOCKOCTEN, IPU3HAKU M CBOWCTBA. /[8yepaHHblil Y201, TUHEUHbIU Y20 08YePAHHO20 Yald.

Paccrosaus ot Toukn J0 IINIOCKOCTH. Paccrosaue ot HpﬂMOﬁ J0 IIIIOCKOCTH. Paccrosaue MCXKAY napaljICJIbHBIMHA IIJIOCKOCTSAMMU. Paccmosinue
MeD/C‘()y CKpeuuearyuMucst npAMbIMU.

[TapannensHoe npoekTHpoBaHue. [110wadb 0pmo2oHAIbHOU NPOeKYUU MHO20Y20abHUKA. VI300paskeHne NpoCTpaHCTBEHHBIX QUTYP.
MHuororpananku. Bepumnsl, pedpa, rpaHu MHOTOTpaHHUKA. Pazgepmia. Muozoepannuie yenvi. Buinykivie mnozoepannuku. Teopema Dunepa.

[pu3ma, eec ocHOBaHUs, OOKOBBIE pebpa, BHICOTA, OOKOBas OBEPXHOCTH. IIpsiMast u nakionnas npusma. lpaBuiabHas npusma. [lapamtenenumne].
Ky®0.

[Tupammuna, ee ocHoBaHUE, OOKOBBIE pedpa, BbICOTa, OOKOBasi MOBEPXHOCTh. TpeyronbHas nupamuaa. [IpaBunbnas nupamuna. Ycevennas



nupamuoa.

Cummetpu B KyOe, B apajjieNienuIene, 8 npusme u nupamuoe. [lonamue o cummempuu 8 npocmpancmaee (YeHmpanibHas, 0Cesasl, 3epKalbHAs).
Ilpumepul cummemputi 6 okpydicaioujem mupe.

Ceuenns kyba, IpU3MBI, THPAMUJIBL.
[IpencraBienue o MpaBUIbLHBIX MHOTOTPAaHHHUKAX (TE€Tpa’ap, KyO, OKTadAp, N0EKadAP U UKOCASP).

Tena u noBepxHocTu BpameHus. [wmaap u konyc. Yceuennwiii konyc. OcHOBaHHE, BRICOTa, OOKOBAas IOBEPXHOCTh, 00pa3yroIias, pa3BepTKa.
Ocegvle ceuenus u cevenus napaiieibHvle 0CHOBAHUIO.

ap u cdepa, ux ceueHus:, kacamenbHas NIOCKOCMb K cgepe.
O0BbeMbI Tesl ¥ NJIOLIAAN UX MIOBePXHOCTeH. [lonamue 06 ob6veme mena. OmuouteHue 00bemMo8 NOOOOHbIX Mmeil.

®opmyssl 00beMa Kyda, IpSIMOYTOJILHOTO Mapajlieienuneia, Mpu3Mbl, TuauHapa. opMybl o0bema nupamMuabl 1 Konyca. @opMyIisl 10N
MOBEPXHOCTEN MUIMHIpA U KoHyca. DopMyiel 00beMa 11apa U IIIoImaau chepsl.

Koopaunatsl u BekTOpbI. /[ekapToOBbI KOOPAUHATHI B IpocTpaHcTBe. DopMyiia pacCTOSTHUS MEXKIY JBYMs TOUKaMU. Y paBHEHUS chephl u
naockocmu. Qopmyna paccmosanus om mouku 00 NIOCKOCHU.

Bekropel. Moaynb BekTopa. PaBeHCcTBO BEKTOpPOB. Cl10KEHUE BEKTOPOB M YMHOKEHHE BEKTOPA HA YUCIIO. YTOJI MEXKy BekTopamu. KoopauHatsl
BekTopa. CkansipHoe npousBeieHne BekTopoB. KomnHeapusie BeKTophl. Pa3noxeHnne BekTopa 1o AByM HEKOJTMHEApHBIM BeKkTopaMm. KomruianapHbie
BEKTOPBI. Pa3ioxkeHue no TpeM HEKOMIUIaHAPHBIM BEKTOPAM.

3. YueOHO-TeMaTHYECKHMH IJIaH MO0 MaTeMaTuke, 11 kiaace

Ne B Tom yucie

I /;1 HanmeHoBaHMe TeMbl Bcero yacoB | KOHTpOJIbHbIE
padoThI

1 | IloBTopenue kypca 10 kacca 7

2 | Crenenu u kopHH. CTenieHHbIe (QYHKIIHH. 18 1

3 | MeTox KoOpAWHAT B MPOCTPAHCTRE. 15 2

4 | lloka3aTtenpHas u jorapudmuyeckas QyHKIIH 29 3

5 | IleprooOpa3Has u UHTETpa 9 1

6 | Humunap. Konyc. llap 17 1

v DJeMeHTHl MaTeMaTHYECKOM CTaTUCTUKU, KOMOMHATOPUKH U 15 1

TEOPHH BEPOSTHOCTEH
8 | OO6bemsl Ten 22 1




9 YpaBHeHus 1 HepaBeHCTBA. CUCTEMBI YpaBHEHHUH U 20 1
HEPABEHCTB.
10 | Metoa mpoMeXyTKOB JJIsl YpaBHEHU U HEPABEHCTB 7
11 MeTto panlMOHATU3AINH [TPU PEIICHUN JOTapu(PMUUECKUX 5
HEPABEHCTB
12 | MUToroBoe NOBTOpEHHE. 40
HTroro 204 11
1.
KajenpapHo-reMmaruyeckoe (IoypouHoe) IJIAaHUPOBaHHE
nmo Marematuke 11 11 kiaacca
Hara Ilianupyemblii pe3yabrar @®opMbl KOHTPOJISI
Ne Ha3panue TeMbl ypoka 3HATh yMeTh
ypoKa
ITosTOpenue kypca 10 kaacca (7 yac.)
1 [ToBTOpenue kypca 10 knacca OIpeJIeNiCHUE CUHYCa, KOCHHYCA, peluaTh 3a1a4u 1o TeMe
' TaHI'CHCA U KOTAHT'CHCA yTJia
[TosTopenue. «TpUroHoMeTpHyYecKue (yHKIHH. THOHATHE PA/IMAHHOM MEPBI yr/1a
2. o ~OCHOBHBIC TPUTOHOMCTPUYECCKUC
Pemenne ypaBHeHUN» opmyBI
3 [ToBTOpeHue «PenieHne TpPUroHOMETPUIECKUX -TaGIUYHbIE 3HAYEHHs CHHYCa, KOCHHYCA,
' ypaBHeHI/Iﬁ %1 HepaBeHCTB)) TAaHI'€HCA U KOTAHI'€HCAa HEKOTOPBIX YIJIOB
4 HOBTOpeHHe «HapaJIJIeJIBHOCTB u - OIIpEICIICHUE MTapayIeIbHBIX IPSIMBIX B
' MEPIEHANKYIIPHOCTH MPSMBIX B TPOCTPAHCTBE» TpOCTPAHCTBE 5
- [IpU3HAK MapalyICJIbHOCTU NPSAMOU U
5 IToBTopenue «IlapamneabHOCTh NPAMBIX U IUIOCKOCTIL. X CBONCTBA
' TJIOCKOCTE. MHOTOrpaHHHUKI) - OTIpe/ICIICHNE U MPU3HAK
o peuiaTh 3aaa4uu 1o TeMe
6 IToBropenue «lleprneHuKyIIpHOCTD NPAMBIX U IePICHIUKYISIPHOCTH ABYX ILIOCKOCTEH
' TJIOCKOCTE. BEKTOPHI B MPOCTPAHCTBE) ~TOHSATHE IBYTPAHHOTO yI71d, €ro
5 Bxopanast koHTponpHas paboTta gl;;{:g:}fégrzrﬁigpaaywon Mepst KonrtponsHas pabora
Crenenu u kopHu. Crenennsie pynkuun (18 gac.)
8 [lonsiTHe KOpHS N-U CTENEHU U3 IEUCTBUTENBHOTO “TIOHATHE O KOPHE N-OU CTENEHH, -BBIIIOJIHSTH OCHOBHBIE
) qHuciaa JIEUCTBUS HAJ KOPHIMH,
9 [TonsiTre KOpPHS N-ii CTETIEHU U3 ACHUCTBUTEIBLHOTO | -TIOHATHE O KOPHE N-Oi CTEIeHH, UCIOIB30BaTh CBOMCTBA KOPHS
) yucia IIpY BBIYUCIICHUSAX,




YIPOILEHHUHN BBIPKEHHH,
COJEPIKAIINX PaJuKaJIbl

OyHKIUU Y= i'fx,

MOHSTHE CTETICHHON (YHKITUH, €€

-CTpOHTH I'pauK CTETICHHOM

10. o CBOMCTBA U rpaduk HKLN
WX CBOMCTBA U Tpaduku pa by
] ||_ o ~ . - ~
1 Oyukuuy Y= VX px cBOHcTBA 1 rpaduKy TIOHATHE CTeHelé)HOI/I ¢bynknu, e q;)TpOI/ITB rpaduk cTeneHHo#
. CBOUCTBA U I'pa(PUK YHKIIUA
12. CBolicTBa KOpHS N-1 CTEIIEHU CBOWCTBA KOPHSI N-0¥ CTETIEHU - BBITIOJTHATH ACHCTBUS HA
13. | CgoiicTBa KOpHSI N-if CTENeHN CBOICTBA KOPHsl N-Oif CTCNCHH CTCLICHAMH C PALOHAIBHEIM
- - < - I10Ka3aTCJIiEM,
14. CpoiicTBa KOpHA N-U CTEIICHU CBOMCTBA KOPHA N-OU CTECIICHU
15 [IpeoOpa3oBaHue BbIpaXeHH, COEepIKALIUX “TIOHATHE CTCMICHH C PALHOHALHBIM - BBITIOHSTH ACHCTBHA Hajl
. pa;[I/IKaJILI nmokasarecji€M, CBOMCTBA CTCIICHU C CTEIEHSIMH C PAIJHOHATHHBIM
o allMOHAJIbHBIM I1OKa3aTCJIEM
[IpeobOpazoBanme BRIpaXKEHUN, COACPKAIIIX P HIOKa3aTeIIcM,
16. payKabl PeoOpPa3OBBIBATH BHIPAXKECHHUS,
= COJIEpIKAIIUE CTETIEHB C
17 [IpeoOpa3oBaHue BEIpaKEHUH, COIEPIKALTUX PALOHATHHbIM TOKAZATENCM
pagruKabl -BBITIOJTHATH COBMECTHBIE
18 [IpeoOpa3oBaHue BEIpaKEHUH, COIEPIKALITUX neficTBUA Hajl CTENEHAMHU 1
' paJIUKaIb] KOPHSAMU
19 Koumponvnasa paboma Nelno meme «Cmenenu u KonTpomnbnas pabota
" | KopHuy
20. | O6001IeHre TOHATHS O TIOKA3aTeNe CTeNeH! -TIOHATHE CTCIICHNU C PALlHOHAIBHBIM
21. | O6o6IeHne MOHSTHS O MOKA3aTeNe CTCIECHN Toka3aTe/IeM, CBOMCIRA CTCTICHH C
AIIMOHAJIBHBIM ITOKa3aTCJIEM -
22. | OG0OIIEHHE TOHATHUS O TIOKA3aTENE CTENEHH P BBITIOJTHATE COBMCCTHBIC
C o JACUCTBUA HaJ CTCIICHAMHU U
23. TeneHHble (QYHKIUU, UX CBOWCTBA U TPadUKU. ———
24. | Crenennble QyHKINHU, UX CBOMCTBA U IrpadUKH.
25. | CreneHHble QyHKIIUH, UX CBOWCTBA U IpauKu.
MeToa koopauHaT B mpocTtpaHcTBe (15 ypokoB)
26. | KoopauHatsl TOYKM ¥ KOOPJIMHATHI BEKTOPA. -TIOHATHE HPAMOYTOJIbHOH CHCTEMBI
27. | KoopauHaTel TOUKH U KOOPJMHATHI BEKTOPA. KOOPAHHAT B IPOCTPAHCTEC.
-IIOHATHUC KOOPJAWHATHBIX BEKTOPOB, -
28. | KoopauHathl TOYKM M KOOPJIMHATHI BEKTOPA. CTI0COB PA3TIONEHHS IPOU3B. BEKTOPA 10
29. KOOpI[I/IHaTLI TOYKH U KOOPAWHATLI BEKTOPA. KOOPJMHATHBIM BEKTOPaM.
-peuiaTthb 3aga4u 1o TeMe
Konmponvunaa paboma Ne 2no meme “TIOHATHUE PA/INYC-BEKTOPA IIPOU3B. TOUKU KonTponbnas pabora
«Koopounamut mouxku. Koopounamot éexmopa» Tp-Ba,
30. -(OpMyIIbl KOOPJMHAT CEPEUHbI

OTpe3Ka, [UIMHBI BEKTOpa Yepe3 ero
KOOPJWHATHI W PACCTOSHHS MEAY IBYMS




TOYKaAMH

31. | CkansipHOE IpOU3BEAECHUE BEKTOPOB “TIOHATHE YTJIA MEXKJY BEKTOPAMU U
32. | CxansgpHOe Mpou3BeIeHHE BEKTOPOB CKaIAPHOTO MPOMSBE/ICHHA BEKTOPOB,
33 C -popmyiry cK. IpOH3B. B KOOPAWHATAX
. KaJIAPHOC MTPOU3BEACHUC BEKTOPOB -CBOMCTBA CKAJSIPHOTO MPOU3BEACHUS
34. | CkansipHO€ mpOU3BEEHUE BEKTOPOB BEKTOPOB
-p€maTh 3a4a4u 110 TCMEC
35. | CkansipHOE IPOU3BEEHUE BEKTOPOB (hopmyTBI KOCHHYCA YTy MEKIY P
Konmponvnaa paboma Ne 3no meme «Memoo JLQHHEIMH BEKTOPAMIT 9Cpes3 HX
KOOPAUHATBI, KOCUHYCA yTJia MCKAY
36. KOOpOuHam 8 npocmpancmee JBYMS TIPAMBIME, MEKITY TAMOH 1
IJIOCKOCTBIO.
37. Pemenue 3amaq MeTo10M KOOpAMHAT YMeTh BBINONHATH ICHCTBHS C TCOMETPUICCKAMU (PUTypaMH,
38. | PemieHue 3a/1a4 METOJIOM KOOPAWHAT KoOpAnHATAMH 1 BCKTOPAMH.
39 P VYMETE BBITIOJIHATH JACUCTBUSA C TCOMETPUICCKUMU (bl/ll"ypaMI/I,
: €IIEHUE 3a7]a4 METOJOM KOOPAMHAT KOO IMHATAMH U BEKTODAMI.
Pemenne 3ana4 MeTOA0OM KOOpAUHAT YMETh BBIIONHATH IEHCTBHS C TEOMETPUIECKUMH (PUTypaMH,
40 KOOpAWHATAMU U BEKTOPAMH.
YMeTb BBITIOTHSITH IEHCTBHUS C TEOMETPUIECCKIUMHE (PUTypamu,
KOOpAWHATAMU 1 BEKTOPAMH.
Iloka3aTenbHas u Jorapupmuyeckas pynkunu (29 gyac)
41. IToka3arenpHas (byHKHPUI, eé cBOliCTBA U l"pa(l)I/IK -TMIOHATHE O TOKa3aTeNbHOM QyHKIMH, ¢ CBOMCTBaX U rpaduke
42 HOKaBaTe.HBHaH (byHKHI’IH, eé CBOﬁCTBa " l“pa(bI/IK -IHOHATUEC IMOKA3aTCIbHOI'O YPABHCHUS; TUIIBI TIOKA3aTCJIbHBIX YPABHCHUUN U
. o METOAbI UX PCHICHUS
43 HOKaSaTeHBHaH (byHKHI/Iﬂ, €C CBOMCTBA U rpaq)HK -BUJI TIOKA3aTCJIbHOIO0 HEPABCHCTBA, TUIIBI ITOKA3aTCIIbHBIX HEPABCHCTB U
44, [TokazarenbHble ypaBHEHHS U HEPABEHCTBA. METOIbI MX PELICHHs
45, TTokazarejbHble YpaBHEHUS U HEPABEHCTBA. AJITOPUTM PELIEHUS] CUCTEM IIOKA3aTENbHBIX YPABHEHUN
46. Tloka3aTelbHbIC YPABHEHUS 1 HEPABEHCTBA. -TIOHSTHE O nogapnq)Me, OCHOBHOE JIOTapU(PMHIIECKOE TOKIECTBO,
a7 I OCHOBHEBIE CBOCTBa JIorapu(hMOB, (POPMYJIIBI TIEpeX0/1a OT OTHOTO
: OKa3aTeJIbHbIC YPAaBHEHUSI U HEPABEHCTBRA. OCHOBAHUS K IPYTOMY, ICCATHUHBIH STOrapudM
48 Konumponvnas paboma NedAno meme - NOHsTHE JIorapu(pMUUecKoil QyHKIUM; CBOMCTBA JOrapu(pMHUIECKOH
' «llokazamenvnan u nozapugpmuueckan ynkyuuy | dynxuuu u e€ rpadux
49. | Ilonsitue norapudma
50. | Ilonstue norapudma
THos 51. | Jlorapupmuueckas ¢pyHKuus, e€ CBOWCTBA U rpaduK
7 52. | Jlorapudmuueckas ¢pyHkius, e€ CBONCTBA U rpaduk
8 53. | Jlorapupmuueckas ¢pyHkuus, e€ CBocTBa U rpaduk
9 54. | CaoiicTBa norapupMoB
10 55. | CaoiicTBa norapuMoB
11 56. | CaoiicTBa norapupMoB
14 57. | Jlorapudmuueckue ypaBHeHUs -pemarh noKasare/bHble




14 58 JlorapudMuuecKre ypaBHEHHS -BUJI IPOCTEHIIETO JOrapupMHUIECKOTO YPaBHEHHUS U HEPABEHCTBA u jiorapumMuuecKue
) YPaBHEHHUS; CUCTEMBI
15 JlorapudMuuecKre ypaBHEHHS ~THIIBI JIOTapU(PMHUIECKUX YPABHEHU T M HEPABEHCTB M METO/IbI MX PELICHUS] | MOKA3aTENIbHBIX U
-METO/IBI PEIICHHUS CHCTEM JIOTApU(PMHUIECKUX yPABHECHHUIT J0rapuGpMHIECKUX
9 ypaBHEHHH -0000maTh
59. CHCTEeMaTH3UPOBATh
3HaHHA
16 60 Konmponvuaa paooma Ne 5 no meme
| «Ilokazamenvuasn u nozapupmuyeckan GynKyuu»
17 61. JlorapudMuuecKre HepaBEHCTBA BHJI [IPOCTEHIIIEro JIOrapu(MHUUECKOr0 yPAaBHEHHUS M HEPABEHCTBA -pelarh rmoKasarelbHble
18 62. JlorapudMuteckue HepaBeHCTBa ~THIIBI JIOTapU(PMHUUECKUX YPABHEHU I H HEPABEHCTB U MCTOJIBI HX PEIICHHS | 1 jorapudpMuIECcKue
il -METO/IBI PEIICHHUS CHCTEM JIOTApU(PMHUIECKUX YPaBHEHHUIT HEPaBEHCTBA,;
orapu(mMuUecKre HepaBeHCTBa ~0606MmATS H
63 CHCTEeMaTHU3UPOBAThH
' 3HAHUA
21 64. [Tepexo K HOBOMY OCHOBAHHIO Jorapugma -[IPUMCHEHKE CBOMCTBA [IEpPeX0/ia K HOBOMY OCHOBAHUIO Jiorapudma mnpu - IIPUMEHSATH CBOMCTBA
21 65. Tlepexo/1 K HOBOMY OCHOBAHHIO Jlorapupma YIPOIICHHHU JTOrapu(PpMHUIECKUX BBIPAKCHHUM. nepexoyia K HOBOMY
52 v MOHATUE YUCIIA e, HATYPAJIbHOTO Jorapudma OCHOBaHUIO Jiorapupma
66. I[H(b(bepeHHHpOB%HHe HOKASATCIBHOM I - TaOJUITy IPOU3BOIHBIX OKA3aTENbHOM, JIOTapu(PMUIECKOH, CTeTIeHHON -HaXOUTh
norapu@MudecKoi GyHKITMN (hyHKIHH, CIOXKHON QYyHKITNH, IpaBriIa AuddepeHInpoBaHIsI IIPOU3BOIHBIE
23 67 JuddepennrpoBanne moka3aTeaIbHON U - OHATHE cTeneHHol (yHKuuy, €€ cBoiicTBa u rpaduk IIOKa3aTEIbHOM,
. JorapudMUEECKOi BYHKIMH -oHsATHE 0 AU hepeHINATBFHBIX YPaBHEHIIX norapu(pMHIECKOH,
= CTeTIeHHON (YHKIHH,
24 JuddepennrpoBanne moka3aTeaIbHON U CHOKHOR py KL
noraprupMuIecKon GyHKIIH -IIPUMEHSITh IPaBUIA
muddepeHpoBaHus
68. JJIA HaXOXKIACHUA
MMPOU3BOJHBIX
pa3MuHbIX (HYHKIMN
25 69 Konmponvnas paboma Neb no meme KonrtponsHas pabora
' «llokazamenvnasn u nozapugmuyeckas Qynkyuuy
IlepBooopa3Has u uHTerpaJ (94acon)
28 70. HepB006pa3Ha$I -oTpeieNieHue MepBoOOpa3HOM IOKA3BIBATS, 9TO (yHKIHA
-001IHii BUJI [IEPB a3HOI, OCHOBH ’ M
28 71. ITepBooOpaznas 06%1 2L 1epBOOGPA3HOI, OCHOBHOC | 000 nepBoo6pasHoit s
29 79 TepBoobpasia CBOWCTBO [IEPBOOOPA3HBIX. sajanHOf (hyHKIH
B Hasd
' -TabJMIly IepBOOOPa3HBIX ) .
30 73. | Onpenenéunbiil HHTErpa HaXOHTh OOMIMH BH 1




]oex 74. Onpe TEJIEHHBIH WHTErpa -TpaBUJIa HAXOXKICHUS IEPBOOOPA3HBIX MEPBOOOPA3HBIX, UCHIOIB3YS
2 75. OnpeaeéHHbLI HHTErpal -niepBooOpa3HbIe MOKa3aTeIHLHON U TaOIHUITY TIEPBOOOPA3HBIX
= > JorapupMudecKort GyHKIUI -HaXOJIUTh TIEPBOOOPAZHYIO
5 76. OnpeneneHHpli HHTETpan -TIOHSITHE KPUBOJMHEWHON Tpaneuu (GyHKINN B yKa3aHHOM TOUYKe
5 71, OnpeienéHHbll MHTErpal -TeopeMy JJIsI BEIYUCICHUS TUTOIA e -yMETh MPUMEHSTH (OPMYJIBI
6 Konum 1PONIbHASA paﬁoma N7 no meme KPUBOJIMHEWHBIX Tpamneui 1 TIpaBUJIa HAXOXIEHUS
«llepsoobpasnas u unmezpan» -0003Ha4YCHHUE U 3aMUCh UHTETPaa, MepBOOOPA3HBIX AJISI PELICHUS
Ha3BaHUE 4YKcel U (YHKIIMHU, BXOJSIIUX B | IPUMEPOB U 33124
3aMuch UHTErpaa. - n300pakaTh KPUBOJIUHEHUHYIO
-popmyny Herorona—JIeliOHUIIA, TOHATHE | TPANEUHUIO B KOOPIUHATHON
OIPENICIICHHOTO MHTErpaia IUIOCKOCTH
-opmyiy U HaXOXKICHUS 00bEMA Tel - YUTaTh U 3aMUCHIBAThH
BpaleHus; 00béMa Tena, MoIyYCHHOTO HHTErpajl.
BpAIlIEHHEM KPUBOJIMHEWHOH Tparennu. -IPUMEHATh (HOPMYITY
-hopMyITy ISl HAXOXKIEHUS pabOThI Hrrotona—Jletiouwma,
78. [EPEMEHHOM CUIIBL. TabaMIy U paBuiIa
HAXOXICHUS TIEPBOOOPA3HBIX
GYHKIMY TS BBIYUCIICHHS
MHTErpajioB, IUIOMIaAeH
KPUBOJIMHEHHBIX Tpaneuui u
JPYTUX IUIOCKHUX HUryp
- BBIYUCIIATH OOBEMBI TEII C
MTOMOIIIBIO UHTETPAJIOB,
pelaTh MpocTerIme 3a1auu
Ha HaXOKJIeHHE pabOThI
TIEPEMEHHOMN CHJIBI
Hunaunap. Konyc. llap (174ac.)
7 79. Huminnp -TMIOHATHE IWIHHIPUICCKON
8 80. HHHHHHP TMOBEPXHOCTH, UWJIMHIPA U €r0
9 81. | Humuump 3JIEMEHTOB;
12 82. Konyc - MOHSATHE KOHUYECKO MOBEPXHOCTH,
12 83. Komyc i;:yca, NIOHSATHE YCCUCHHOrO KOHYyca
PMYJIbI AJIsl BBIYMHCIICHUS TUTOLIA e
13 84. Konyc GOKOBO ¥ MOIHOM MOBEPXHOCTH
14 85. C(I)epa U 1iap. IIIMH/IPA, KOHYCAa, YCEUEHHOTO KOHyCca -peraTh 3a1a4u 110 TEME
15 86. Cdepa u map. -noHsiTHE cepsbl, Mapa 1 UX JIEMEHTOB;
16 87. | Cdepa u map. “YPaBiCHHE ChepEL
- CJlyyad B3aUMHOI'O PacIioIOKEHUs
19 88. Coepa u wap. cephl 1 MIOCKOCTH
19 89. | Cdepa u map. -TEOpEMbI O KacaTeNbHOI MIIOCKOCTH K
20 Konmponvnas paboma Ne8 no meme «llununop. cepe Kontponsnas pabora
90. -opmyiy mioraau chepbt

Konyc. Hlap»




21 91 Pemenue 3agau no reme «ununap. Konyc. lap» YMeTb BBIIOIHATH ACHCTBUA € TEOMETPUUECKUMU (QUTYPaMH,
) KOOpJAMHATaMH U BEKTOPaMH
22 02. Pertennie 3agau mo reme «HI/IHHHHP- KOHyC. I_Hap» YMeTh CTPOUTH M UCCIIEA0BATh IPOCTEUIIINE MaTEMATHUYECKHUE MOCIIN
23 Pemenue 3amgau mo reme «lluaun Ip. KOHyC. I_Hap» YMeTh NCTIO0TB30BaTh MPHUOOPETCHHBIC 3HAHUA U YMEHHS B IPAKTUIECKOM
93 JCATCIIBHOCTH U HOBCGHHGBHOﬁ JKMU3HU, CTPOUTH U UCCIICAOBATH
HpOCTeﬁHIHG MaTEMATHYCCKUE MOJCIIN
26 94 KontponbHas padoTa B hopme U 110 MaTepHraiam
" | EID
IMoaroroBka k EI'J
26 KontponbHas paboTa B hopme U 110 MaTepHraiam
95.
EI'D
O0beMbl TeJ (22 yaca)
27 96. | O6beM IpsIMOYTOJIBHOTO Napajuieenunesia
28 97. | OO6beM NpSIMOYTOJILHOTO MapajuIeIenuneia
98. | O6beM nmpsiMO PU3MBI U WJIMHJPA
99. | O6beM npsMOii MPU3MBI U IWIIKHAPA
100. | O6bem npamoit HR M3MBI 1 IITMHApA -TIOHATHE 00BEMa Tela, CBOICTBA
101. | OOGbeM HAKJIIOHHOM MPHU3MBI, MUPAMUJIBI K KOHYCa 0GBEMOB TeJT; TeopeMy 06 0GbeMe
102. | O6beM HaKJIOHHON MPU3MBI, MUPAMUJIBI M KOHYCA MPAMOYTOJILHOTO MapaslIeenunena
103. | O6beM HaKJIOHHOI MPU3MBI, MUPAMUJIbI U KOHYCa - TeopeMEI 06 06BbeMe npAMOit MpH3ME,
o HIINHpa
104. | O6beM HaKJIIOHHOM MPHU3MBI, MUPAMUIBI M KOHYCA HILIHAP -peIuaTh 3a/1a4M 10 TEMe
— - OCHOBHYIO ()OPMYJTY JIJIsl BEIYMCIICHUSI
105. | O0beM HaKJIIOHHOM MPHU3MBI, MUPAMHUJIBI K KOHYCa 06BEMOB Uepe3 HHTerpal
106. | Pemrenue 3ama4u Ha BRIUKUCIIEHHUE 00BEMOB TEI -(hopMyTy 06bEMa HAKIOHHOM HPU3MBI C
107. | O6vem mapa u mwionaab chepsl TIOMOLIBIO MATETpaTIa
108. | OGbem mapa u miomas cheps! -popmyiy oObeMa mUpaMHUABl U KOHYCA,
. YCEUYEHHOTO KOHyca
109. | O6bem mrapa u [Iowmans cdhepsl - hopmyiy oObema 1apa 1 00beMa ero
110. | O6wveM mapa u mIomaahb chepsl qacreit
111 Koumponvnas paboma N9 no meme «OQovemol - Gopmyity Au1s BBIMHCICHNUS TUIOMA/H
. meny» TMOBECPXHOCTHU C(I)CpLI
112 Pewenue 3amay mo reme «O0OBEMBI TEID YMeTb BBITIOTHSITH IEHCTBUS C TEOMETPUIECCKIUMHE (PUTypaMu,
) KOOpJAMHATaMH U BEKTOPaMH
113. | Pewmenue 3amay o teme «O0OBEMBI TEID YMeTb BBITIOTHSITH IEHCTBUS C TEOMETPUIECKIMHE (PUTypamMu,
Pemenue 3amau o teMe «O0bEMBI TE» KOOpAMHATAMI 1 BEKTOPAMH.
114. YMeTh pelaTh ypaBHEHHUSI U HEpaBEHCTBA
115 KonTponbHas paborta B popMe U 110 MaTepuaiam KonTpomnpHas pabora
" | ETO Hoaroroska k EI'D
116. | KontponbHas pabota B popMe U IO MaTepraIam




EI'D

KonrtponsHast pabota B popme 1 1o MaTepragam

117 EI'D
DJIeMeHThI MaTeMATHYECKOH CTATHCTHKH, KOMOMHATOPUKH M TeOpuH BeposiTHOcTel (15 yacoB)
118. Craructudeckas o00pabOTKa TaHHBIX
119. CraTtuctuyeckas 00pabOTKa JaAHHBIX
120. Craructrdeckas o00paboTKa TaHHBIX
121. [Ipocreiimne BEpOATHOCTHBIE 3aa4n
122. [Ipocreiimne BeposSsTHOCTHBIE 3a7a4u
123. [Ipocreiimne BEpOSATHOCTHBIE 3aa4n .
124. Coueranus u pa3MeICHHs -4HCJIOBbIE XapaKTEPUCTUKU PSAIOB -pewartb npocTennine
JAHHBIX KOMOWHATOPHEIC 3a7a9u
Coueranus 1 pasMCLICHHS -(hOpMyJIBI YMCIIA IEPECTAHOBOK, MeTOofIoM Tlepebopa, a TakkKe ¢
pa3Me1ueHI/H71, COYCTaHUM HCIIOJIb30BAHUCM HU3BCCTHBIX
-popmyny 6unoma HeloToHa dbopmyn
125 '¢)0pMy.H]>I JJIg moAcyeTa BEPOATHOCTU -BbIYUCJIATH B HpOCTeﬁIHPIX
ClIydasx BEPOATHOCTU
COOBITHI Ha OCHOBE nojacycra
qucjia uCX0J0B
126. Coueragus u pa3MelIeHus YMeTh CTPOUTH U UCCIIEA0BATh MPOCTEUIIINE MaTEMATHUYECKUE MOCIIN
127. dopmyina 6uroMa HeI0TOHA ‘YMeTb BBITIOTHSITH JEHCTBHUS C TEOMETPUIECKIUMHE (PUTypaMu,
KOOpAWHATAMU U BEKTOPAMHU
128. ®opmyna bunoma HproToHa
129. CryvaiiHbple COOBITHS U UX BEPOSITHOCTH
130. CrnyyaiiHble COOBITHS U UX BEPOSITHOCTH
131. CayvaiiHbple COOBITHS U UX BEPOSITHOCTH
Konumpononas paooma Nel) no meme KonTponbnas pabora
132. «Inemenmor mamemamuueckoi CmamucmuKu,
KOMOUHAMOPUKU U meopuu eposimuocmeil
YpaBHeHusi U HepaBeHcTBa. CucTeMbl ypaBHeHnii 1 HepaBeHCTB (20 yacoB)
133. | PaBHOCHJIBHOCTD YpaBHEHHIA
134. | PaBHOCWMJIBHOCTD YpaBHEHU
135. | O6ume MeToIbl pelIeHUs] ypaBHEHUH
136. | OOume MeToabl peneHus] ypaBHEHUI
137. | Ob6ume MeToIbl pelIeHUs] ypaBHEHUH
138. | PemeHne HEPaBEHCTB € OJIHOM EPEMEHHOMN
139. | PemieHne HepaBeHCTB C OJJTHON NEPEMEHHOU
140. | PemeHne HEPABEHCTB € OJIHOM NEPEMEHHOMN




141.

Pemienue HepaBeHCTB € OJTHOW MEPEMEHHON

142. | YpaBHEHUs 1 HEPABEHCTBA C JIByMs IEPEMEHHBIMU
143. | YpaBHEHHUs 1 HEPABEHCTBA C JIByMs IEPEMEHHBIMHU
144. | CucreMbl ypaBHeHI/Iﬁ YMern: pemarth 11es1ble YPAaBHEHUSs] TPEThEH U YETBEPTOU CTeTIeHe
145. | CucremMsbl ypaBHeHI/Iﬁ YMeTh pemaTh paluoHaIbHbIE HEPABEHCTBA
146. | Cucrembl ypaBHEHU YMeTh peraTh CUCTEMbI pallMOHAIbHBIX HEPABEHCTB
147. | Cucremsbl ypaBHEHUN
148. | YpaBHeHUs U HEPABEHCTBA C TapaMeTpaMK
149. | YpaBHEHUs U HEPABEHCTBA C TapaMETPaMu
150. | YpaBHeHUs 1 HEpABEHCTBA C TapaMeTPaMK
151 Koumponvnasa pabomaNell no meme «Ypasnenus
' U Hepasencmea»
152 Koumponvnasa pabomaNell no meme «Ypasnenus KonTponpHas pabota
' U Hepasencmea»
MeTo1 NPOMEKYTKOB /IJIsi YPABHEHUI U HepaBeHCTB (7 4acoB)
JleieHre MHOTOYJICHOB C OCTATKOM. AJIFOpHTM [TpaBwiio nejieHUst MHOTOYJIEHOB B CTOJIOUK (YTOJIKOM), HaXOXIEHHE
EBkinmaa YaCTHOTO M OCTATKA ISl 32IJaHHOTO JIEJIMMOT'0 U HEHYJIEBOTO JICIUTEIIS.
153. M3yuuts anroputm EBxiinga. PaccMoTpers
npuMeHenue anroputMa Eskinna aiisa naxoxaenus HOJ uucen u
MHOTOUWIECHOB. Y CTAHOBHTH CBAA3b C unciamu OuboHaYUH.
Teopema be3y. Kopens MHOTOUIEHA 3HaTh (HOPMYITHUPOBKH TEOPEM O HEJBIX U APOOHBIX KOPHSIX MHOTOYICHOB
¢ nesbiMu ko3 dureHTaMu. YMETh HAXOAUTh YaCTHOE U OCTATOK OT
JICJICHUS] MHOTOYJIeHA HA MHOTOYJICH.
154, YMETH MOAOUPATh KOPHA MHOTOYIICHA U BBIMOJHATE PA3l0KEHNE ETO
HE MHOXKUTEJIH; JACIUTh MHOTOYWICH HA MHOTOYJICH «CTOJOMKOM» 3HATH!
cBOOOHBIN wieH MHOTowIeHa P(x) pasen P(0), cymma koddpummenToB
P(x) pasen P(1).
MGTOI[ MMPOMCIKYTKOB JJIsd ypaBHeHI/Iﬁ 1 HEpaABCHCTB IIPUBECTH B CUCTEMY YMCHHUS U HABBIKM 110 THIIAM M METOJIaM PCILLICHMSI
155 ypaBHEHHI U HEPABEHCTB METOIOM HHTEPBAJIOB. BJIAJIETh OCHOBHBIMH
' NpUeMaMH pelIeHHs YPaBHEHHH, HEPABEHCTB, COJIEPIKAIINX TIEPEMEHHYIO
0] 3HAKOM MOJIYJISL.
156. | YpaBHeHus ¢ MmoayiasimMu. HepaBeHCTBA ¢ MOJTYJIIMU | YMETh peLIaTh HEPABCHCTBA C MOJIYJICM.
®opmyinbel bunoma HeroTOHA CyMMBI B pa3HOCTH OcHoBHbIC (POPMYJIBI KOMOHHATOPHKH.
157. | cremeneii (bopMyIia pasioKeHUs IPOU3BOJILHON HATYPAIbHOM CTENEHH ABYUIEHA
(atb)n B MHOTOUJICH.
158. MeTo MHTEpPBAJIOB JIsl HEIPEPHIBHBIX ()YHKITUI YMeTh IPUMEHATh METOJ HHTEPBAJIOB Ul PEIICHHS HEPABEHCTB
159. MeTo 1 MHTEpPBAJIOB JIsl HEIPEPHIBHBIX (QYHKIUI

MeTo pauMoOHAJM3AUMHU NIPH PellleHUM JIorapuMuyecKux HepaBeHcTB (S4yac.)




160. | CrocoOsI penieHus JOrapu(pMHUCCKUX HEPABEHCTB | M3Y4HTb METOJ PALOHAIM3ALMH PCLICHHS JIOrapU(pMUICCKIX HEPABEHCTB,
AJITOPHTM pELIEHNS J10rapi(pMHIECKIX HEPABEHCTB | MOC/ISA0BATS NPHMEHEHIHE JaHHOTO crocoba K pemeHHio
161. ¢ IOMOIIIIO 3AMEHBI norapu(pMHUIECKHIX HEPABEHCTB.
162 Pemenne norapudmMudecknx HEPaBEHCTB C
" | IIOMOIIBIO 3aMEHBI
163 Pemenne norapudmMudecknx HEPaBEHCTB C
" | TOMOIIBIO 3aMEHBI
164 Pemenne norapudmMudecknx HEPaBEHCTB C
" | HOMOIIBIO 3aMEHBI
HUTorosoe noBropenne(404.)
165, Hrtorosoe noBTopeHue.
166. [Tpo6nsrit EI'D KontponbHas padota
B ¢popme EI'D
167. [Tpo6nsrit EI'D KontponbHas padora
B ¢popme EI'D
168. [Tpo6nsrit EI'D KontponbHas padota
B ¢popme EI'D
169 [Tpo6nsrit EI'D KontponbHas padora
' B ¢popme EI'D
HOBTOpeHHe_ PeH_[eHI/Ie 3a1a4 1o TeMe Vmerb peuiaTh 3aaa4u 1o TeMe ((TpI/Il"OHOMeTpI/I'-IeCKI/Ie q)yHKIII/II/I.
170. | «Tpuronomerpuueckue GpyHkuu. OCHOBHBIC OCHOBHEIE TPUrOHOMETPHHECKHE GOPMYIED
TPUTOHOMETPHYECKHE (DOPMYIIBI)
HOBTOpeHI/Ie. PGI_HGHI/IG 3ajJiay 110 TeEME YMmertb peuraTts 3aga49M 1o TEME <<TpI/IFOHOMCTpI/I‘IeCKI/IC (I)yHKLII/II/I.
171. | «Tpuronomerpuueckue GyHkur. OCHOBHBIC OCHOBHEIE TPHTOHOMETPHIECKHE (POPMYIEDY
TPUTOHOMETPUYECKHE (DOPMYITBI)
HOBTOpeHI/Ie. Penienue 3ajJad 110 TeEME Ymeth peuraTts 3aga49M 1o TEME <<TpI/IFOHOMCTpI/I‘IeCKI/IC (I)yHKLII/II/I.
172. | «Tpuronomerpudeckre GyHKIMH. OCHOBHBIC OcHOBHBIE TPHTOHOMETPHIECKAE POPMYITED>
TPUTOHOMETPUYECKHE (DOPMYITBI
173, [ToBTOopenue. Pemenne 3aga4d no teme «OCHOBHBIC YMeTb pemath 3a1auu 1o TeMe «OCHOBHbIE CBOHCTBA (DYHKLUIDY
CBOMCTBA (PYHKITHIT»
174, [ToBTOopenue. Pemenwne 3aga4d no teme «OCHOBHBIC YMeTb pemath 3a1auu 1o TeMe «OCHOBHbIE CBOHCTBA (DYHKLMIDY
CBOMCTBA (PYHKITHIT»
175. | IToBropenue. Pemenne TpuroHOMETPUIECKUX VMeTh peliaTh TPUroHOMETPHYECKHE yPABHEHUS U HEPABEHCTBA




YpaBHEHU U HEPABEHCTB.

IToBTrOpenue. Pemenre TpUroHOMETpUYECKUX

YMeTh pemaTs TpUrOHOMETPHUIECKHE YPAaBHEHHUS 1 HEpAaBCHCTBA

176. YpaBHEHU U HEPABEHCTB.
177 HOBTOpeHI/Ie. PGI_HGHI/IG TpI/II‘OHOMeTpI/I‘-IGCKI/IX Vmerp peuratb TPUTOHOMETPUICCKHUC YPABHCHUA 1 HCPABCHCTBA
" | ypaBHEHUI U HEPABEHCTB.
[ToBTOpenue. Pemienne norapudmMudeckux YMeThb pemars JorapupMUUecKue ypaBHEHHUs U HEPABEHCTBA
178. YpaBHEHU U HEPABEHCTB.
[ToBTOpenue. Pemenne norapudmMudeckux YMeTb pemars JorapuhMUUecKre ypaBHEHUs U HEPABEHCTBA
179. YpaBHEHUI U HEPABEHCTB.
[ToBTOpenue. Pemienne norapudmMudeckux YMeTb pemars JorapupMUUecKue ypaBHEHHUs U HEPABEHCTBA
180. YpaBHEHU U HEPABEHCTB.
181 [ToBTOpenue. Pemenue 3anay no teme «O0beMbl YMeTh pewats 3aa4u 10 Teme «O6bemMbl Ten»
TE»
182 [ToBTopenue. Pemenue 3anay no teme «OO0beMbl YMeTh pewats 3a1a4u 10 Teme «O6bemMbl Ten»
TEI»
183, [ToBTopenue. Pemenue 3anay no teme «O0beMbl YMeTh pewats 3a1a4u 10 Teme «O6bemMbl Ten»
TE»
184, HOBTOpeHI/Ie.VPeH_IeHI/Ie 3aJ1a4 10 TEOPUH YMeTs pemats 3a1a4i 0 TEOPUH BEPOATHOCTEH
BEPOATHOCTEN
185 [ToBTOpenue. Pemenne 3aga4 mo Teopuun YMeTs pemats 3a1a4i 0 TEOPUH BEPOATHOCTEH
" | BeposiTHOCTEN
186 [ToBTOpenue. Pemenne 3aaa4 mo Teopuun YMeTs pemats 3a1a4i 0 TEOPUH BEPOATHOCTEH
" | BeposiTHOCTEN
187 Kontponbnas pabora ¢opme u mo marepuagam KontponbHas padota
" | EI'D B (hopme EI'D
188 KonrtponsHast pabora ¢opme u o marepuaiam KonrtponsHas pabora
" | EI'D B hopme EI'D
189 KonrtponsHas pabora ¢opme u o marepuaiam KonrtponsHas pabora
" | EI'D B hopme EI'D
190 AHanu3 KOHTPOJIbHOU paboThl. Pabota Han
" | ommbkamu.
191 AHanu3 KOHTPOJIbHOU paboThl. Pabota Han
" | ommbkamu.
192. | IIponeHTsl.
193. | Pemienue 3aga4 Ha MPOLICHTHI YMeTh pemarh 3a/{aqu Ha POLCHTHL




194. | Pemenue 3a/1a4 Ha NPOLEHTHI VMerTb pelars 3a1a4u Ha IPOLEHTHI
195. | ParmmoHanpHBIC ypaBHEHUS! M HEPABEHCTBA. VMeTh peraTs paiioHaIbHbIC YPABHCHHS U HEPABEHCTBA
196. | UpparnmoHaipHbIC YpaBHEHUSI U HEPABEHCTBA. VMeTh peluaTh HppalioHaIbHbIe yPABHEHHS U HEPABEHCTBA
197 3amaun Ha COCTaBJICHHE YpaBHEHHUH U CUCTEM YMeTh pelarh 3a/[a41 ¢ OMOIIBIO0 CHCTEM.

YpaBHCHHUH.
198. 3amaun Ha COCTaBJICHHE yYpaBHEHHUH U CUCTEM YMeTh pelarh 3a/[a41 ¢ OMOIIBIO0 CHCTEM.

YpaBHCHHUH.
199. 3amaun Ha COCTaBJICHHE YpaBHEHHUH U CUCTEM YMeTh pemarh 3a/[a41 ¢ OMOIIBIO0 CHCTEM.

YpaBHCHHUH.
200. | IlpumeneHuss TPOU3BOTHOM.
201 HccnenoBanue GyHKIHI C TTOMOIIBIO VMeTb UeeneoBath GYHKIMH C TIOMOLIBIO IIPOM3BOLHOM

" | MpOU3BOHOM.

202. | Haubosbliiee u HanMeHblIlee 3HaUCHHS (DYHKIIHH. VMeTh HaX0AUTh HauOOoJIbLIee U HAMMECHbILEE 3HAYCHHs! (yHKLHIT
203. | Pe3epBHbII ypok
204. | Pe3zepBHBIN ypok
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