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INPOI'PAMMA BCTYIIUTEJIBHOI'O UCIIBITAHUA

AJITEBPA
1. Iloka3aTesbHble U Jorapupmmuyeckne GQyHKINH, YPABHEHUS] U HEPABEHCTBA

Tema 1. Ilokazamenvnan pynkuyus, ee ceolicmea u paguk
OcCHOBHBIE CBOICTBA CTEIICHHU.
CpoiicTBa NOKa3aTEIbHON (PYHKIUU.
3aBHCHMOCTD BUA TpaduKa MOKa3aTeIbHOW (DYHKIIMK OT OCHOBAHUS CTETICHH.
Tema 2. Ilokazamenvhole ypagHeHus, HEPAGEHCMEA U CUCHIEMDbL
IToka3arenbHble ypaBHEHUS.
[Toka3arenbHble HEpABEHCTBA.
TeopeMa 0 peleHnur MPOCTENIIEro MOKa3aTEIbHOTO HEPABEHCTBA.
CriocoObl pelieHus: CUCTEM MOKa3aTeIbHbIX YPaBHEHUH.
Tema 3. Jlocapughm u ezo ceoiicmea
Jlorapugm.
OcHoBHOE Jorapu(pMUYecKoe TOXKIECTBO.
CoiicTBa jorapupmos.
JlecsITHYHBIC W HATYPATbHBIC JIOTAPH(PMEI.
Tema 4. Jlocapughmuueckan pynkuus u ee zpaghux
Jlorapudmuueckas GyHKIIHS.
CgoiicTBa orapupmMuyeckoit pyHKIUN.
3aBUCUMOCTD BH/Ia JOTapu(HMHUUECKON (PYHKIIMHM OT OCHOBAHUS Jorapudma.
Tema 5. Jlocapugpmuueckue ypasnenus
PaBHOCUIIbHBIE YpaBHEHHUS.
JlorapudpmupoBanue.
Crioco0pl perieHus JJorapuPMUIecKuX ypaBHEHUH.
Tema 6. Jlocapugpmuueckue nepagencmea
Ob6nacTh onpeaeneHUs] HEPAaBEHCTBA.
PaBHOCUIIBHBIN Mepexo] K CUCTEME HEPaBEHCTB.
CrniocoOsl pemnieHus jJorapuMUIECKUX HEPAaBEHCTB.
Tema 7. Hppayuonanvusie ypasnenus
WppatnmonaibHble BbIpaKEHUS.
[TocTopoHHUI KOPEHB.
CBeneHue pelieHUs palloOHANbHBIX YPaBHEHHUN OIPENIEICeHHOTO BHJA K PaBHOCHIIBHOM
CUCTEME.
CucremMbl UppALIMOHAIBHBIX YPaBHEHUH.

2. Tpuronomerpuueckue GyHKIHA

Tema 8. Ceoticmea u zpagpuk pynkyuu y = Sinx
O06nacte onpeneneHus.
OO6nacTe 3HaUEHUH.
Ilepnoag4HOCTS.
[TpomexxyTKH BO3pacTaHUs U YObIBaHHUS.
I'paduk byHKIMH Y = SINX.

Tema 9. Ceoiicmea u cpaguk ghynxyuu Yy=C0SX
O6nactp onpeneneHus.
OO6nacTe 3HaUEHUH.
Hymu.
[TeproanuHOCTS.



[IpomexyTku Bo3pacTaHus U yObIBaHUS.
I'padux GyHKIMH Y = COSX.

Tema 10. Ceoiicmea u zpagpuk ghynkyuir y = tgx u y = ctgx
OO6nacTh onpeaencHus.
OO6nacTs 3HaYECHUH.
[leproag4HOCTS.
[IpomexyTku Bo3pacTaHus U YObIBaHUS.
I'padux GyHkmii y = tgX u y = Ctgx.

Tema 12. Oopamnwie mpuzonomempuueckue QyHKyuu
Oo6patHnas GpyHKIHUS.
OmnpeneneHue u CBOWCTBA QYHKIMU arcSinX.
Omnpenenenue u cBoicTBa (PyHKIIUU arcCosX.
Omnpenenenre u cBoiicTBa pyHKIMU arctgx.
Onpenenenue u cBoiicTBa PyHKIUU arcctgx.

3. TpHFOHOMeTpI/I‘leCKHe YPaBHCHUA U HEPABECHCTBA

Tema 14. Ilpocmeniwiue mpuzonomempuueckue ypasHeHus
COSX=a, Sinx=a, tgx=a, ctgx=a.
VYcnoBus pa3pemMMOCTH MPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUM.
Tema 15. CniocoObl perieHrs TPUrOHOMETPUYECKUX YPaBHEHUH
Crioco0 3aMeHbl IEPEMEHHBIX.
Pa3noxeHne Ha MHOKHUTENH.
Tema 16. Buovt mpuzonomempuueckux ypasHeHuil
TpuroHomeTpudecKre ypaBHEHUs, CBOIAIINECS K KBaIPATHBIM.
OnHOpoaHBIE TPUTOHOMETPUYECKUE YPABHEHHUS.
HeonHopoaHble TPUTOHOMETPUYECKUE YPABHEHHUSI IEPBOM CTEIICHU.
Tema 17. Ilpocmentuiue mpuzonomempuyeckue HepaseHcmaeda
EnuHnyHas OKpyKHOCTB JUI pELIEHUs] TPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.
Perrenue HepaBeHCTB BUa COSX<a, SINX<a, tgx<a, Ctgx<a; sinx>a, cosx>a, tgx>a, ctgx>a.
Tema 18. Cnocobwl pewtenuit mpuzoHomempudecKux HepaseHcme
[Tepexoa Kk paBHOCUJILHOM CUCTEME.
Crioco6 3aMeHbI IEPEMEHHOM.
@opMyIibl IPUBEACHUS, JBOMHOIO YIJla, CYMMBbI M Pa3HOCTH CUHYCOB U KOCUHYCOB.

4. Hayajia MaTeMaTH4YeCKOIr0 aHAJIH3a

Tema 19. Ilonamue npou3ze00noii
CpenHsisi © MTHOBEHHAasi CKOPOCTH.
[IpousBoaHas GyHKIMH.

Huddepenuupyemas GyHKIHUS.

Tema 20. IIpouseoonvie 31emeHmapHbx QyHKUuil
ITponsBoaHas cTeneHHON QYHKIUH.
ITpou3BoHas MOKa3aTeNbHON (QyHKIUH.
ITpousBosaHas norapumMudeckoit pyHKIMH.
ITpon3BoiHBIE TPUTOHOMETPUUYECKUX (DYHKITHIMA.

Tema 21. luppepenyuposanue ghynxyuii
[IpaBuna muddepeHumrpoBanus GyHKIUI.
ITpousBoaHas ClOKHON (DYHKLIUU.
[Tpumenenue npasui quddepeHIMpoBanus U GopMy It TPOU3BOIHBIX K PELICHHUIO 3a/ay.

Tema 22. Henpepuvienvie ghynkyuu
HenpepbiBHast B Touke (QyHKIUS.



Heo0xoaumoe ycinoBre HENPepbIBHOCTH (DYHKIIUHU B ITAHHOH TOUKE.
Touxu paspsiBa.
Tema 23. Memoo unmepeanoe
Hynu pynaxum.
[TpoMexyTKH 3HAKOMIOCTOSIHCTBA.
Pemrenne HepaBeHCTB METOI0M HHTEPBAJIOB.

5. UccnenoBanue pynkumii

Tema 24. I'eomempuueckuii cMvici RPOU3BOOHOT

VYTr10B0# KOA(PGUIHEHT TPSIMOI.

3aBUCUMOCTb HalpaBJIeHUs NPSAMOI OT YriioBoro ko3dduinenra.
Tema 25. Kacamenvnasn K cpaguxy ghynkyuu 6 mouke

I'paduk pyHkmum u cexymias.

Kacarenbnast k rpaduky QyHKINH.

[TpousBonas GpyHKIIMM U YIIIOBOK KOA(DPHUITMEHT KacaTeIbHOM.

dopmyna KacaTeabHOM K TaHHOM (QYHKIIUU B JaHHON TOYKE.
Tema 26. Bospacmanue u yovieanue Qhynkuyuii

MoHOTOHHBIE PYHKIIUU.

Teopema o cBs3u Bo3pacTaHusl U yObIBaHHS (YHKIIMM U 3HAKa MPOU3BOIHOM.

[TpoMekyTKM MOHOTOHHOCTH.
Tema 27. Ixcmpemymol pynkuyuu

OKpecTHOCTh TOYKH.

MakcumyM QyHKITUH.

MunumyM QyHKIHH.

Touku 3KCTpEMyMa.

Teopema depma 0 mapauIeTLHOCTH KacaTeIbHOH K TpaduKy PyHKIIMK B TOUKAX IKCTPEMyMa.

CranmoHapHbI€ TOYKH.

Heo6xomumoe 1 1ocTaTouHOE yCI0BHE CTAIMOHAPHONW TOYKH.
Tema 28. Hccneoosanue gpynkyuu

[IpumeHeHue MPOU3BOIHON K MOCTPOCHUIO rpaduka GyHKINH.

[Inan uccnenoBanust GyHKIHHU.

OO6uacThb omnpeseseHust 1 00J1acTh 3HAYCHUS (YHKITHH.

YerHble ¥ HEYETHBIE (PYHKIIUU.

HauOombiiee 1 HauMeHEbIIee 3HAUCHHE (bYHKHI/II/I Ha 3aJaHHOM HHTCpPBAJIC.

Brruncnenue npon3BoAHON JaHHOHN QYHKIUU.
HaxosxieHne cralimoHapHbIX TOYCK.
Omnpenenenre TpOMexXyTKOB BO3pACTaHUsI U yObIBaHUS (PYHKIIUU.

Haxoxnenue Touek 9KCTpEMYyMa U 3HAUCHUH q)YHKHI/II/I B CTAllMOHAPHBIX TOYKAX.

6. [lepBooOpa3Hasi U MHTErpaJ

Tema 29. Ilepsooodpasnaa pynkyuu u neonpeoeneHHbvlil UHMEZPal
3anaua, oOpaTHast HAX0KJICHHUIO TPOU3BOIHOM.
[TonsiTne nepBooOpa3sHON PYHKIMH.

HeoHo3Ha4HOCTH EpBOOOPA3HOIA.
HeonpenenenHsiit HHTErpaJl.

Tema 30. IIpasuna naxoicoenusn nepeooodpazHvlx
IlepBooOpa3Has CyMMBI U pa3HOCTU (YHKIIUI.
IlepBooOpa3Has npou3BeAeHUs GYHKIIUN Ha KOHCTAHTY.

Tema 31. Ilepeoobpasnvle 3n1emenmapuovix YyHKyuii
IlepBooOpa3Has cTeneHHON (QyHKIUH.

IlepBooOpa3Hast SKCIIOHEHTHI.



[TepBooOpa3zHast 00OpaTHOM MPOMOPIUOHAIEHOCTH.
ITepBooOpa3HbIE TPUTOHOMETPHUECKUX (PYHKIUH.
Tema 32. Kpueonuneitnas mpaneyus
KpuBoismmHelinas Tpanenus.
[Tnomaas KpUBOJIMHEHHOH Tpanenuu U epBooOpaszHas GyHKIUH.
Tema 33. Onpeodenennviii unmezpan
HHTerpanbHble CyMMBI.
®opmyna HeroTona — JleliOHua.
OnpeneneHHblil HHTErpai.
Tema 34. Bvluucnenue onpeodenennvix unmeepanos. Bwiuucnenue nnowadeii ¢ nomouipro
unmezpana
Borunicnenue omnpeneneHHbIX MHTErpajoB C MOMOUIBI0 MPaBUJ MHTETPUPOBaHUS U (HOopMyl
Hrrotona — Jleit6nuna.
Paznuunbie ciydan pacrosioxkenus rpadyka OrpaHIuMBaroONIeil (yHKITUH OTHOCUTEIHHO OCH X.
®durypa, orpaHuyeHHas rpapuKaMu ABYX (PYHKIIHH.

IIpumepHbIe KOHTPOJIbHBbIE BONIPOCHI M 3aJaHHe /ISl CAMOCTOSITeIbHOI padoThl

1. KakoMy nmpomexyTKy MpHHAJUIEKUT abcuucca TOYKU NepecedyeHus rpadukoB QyHKIui
y=4-|x| u y=x3?
Ortger: (1;2).

2. Kakue n3 mamHeix Qynknuii ssusiorcs HedeTHeIME: 1) y=(X + X)cos2x; 2) y=x3-2%; 3)
X+1

x? +1

?

y=x2-1g5x; 4) y=

Ortser: 1, 3.

3. KakoMy mpoOMeXyTKY NPHHAIICKUT CyMMa KOPHEH WM KOPEHb (€CIM OH eIMHCTBEHHBIN)

ypaBHEHUS v X+2 =—X—-17?
Ortser: (-1,8;-1,6).

4. K kakoMy BHAY MOXHO peoOpa3oBaTh BeIpaxkeHue Sing15°-cosk + sinf3-cos635°?

Ortser: cos([3-5°)=sin([3+85°).

5. KakoBa JJIMHA IIPOMEXKYTKaA X, YAOBJICTBOPSIOIICTO CICAYIOIIHUM HEPABCHCTBAM: Sinx>7

6. KakoBo KOJIMYECTBO TOUYEK FKCTpeMyMa GyHKIUU Y= - X* + 4X3 + 2?
Ortser: 1.

7. Ecim logsb=5, o xakoBo Oyzet 3Hauenue 10gz(9b)?
Ortser: 7.

8. Uemy paBeH MNPOMEXKYTOK, KOTOPOMY MPHHAUIC)KUT KOpeHb ypaBHeHus l0gz(X + 1)
=log2(3x)?
Otger: (0; +00).



9. KakoMy npoMeskyTKy npuHaiexar Hynd Gyakuuu f(X) = V4 —-3x> —x?
OtBer: [1;\/5].

10. Kaxast o6macTs onpenenenus y Gynkuun Y = logos (X — X?)?
Otger: (0;1).

11. KakoBO MHOKECTBO 3Ha4eHMid QyHKIMHU Y = SINX + 27
Otser: [1;3].

12. Kakoe 3Ha4eHHe MPOU3BOIHON (PYHKIUH Y = X- € B TOUKe Xo = 17?
Ortger: 2e.

13. Yemy paBHO KOJHMYECTBO KOpHEH  ypaBHEHHsI COS(% +2X) =/2sin(7+X),

npuHaUIeKamx natepsaiy (-100°; 420°)?
Orser: 7.

14. YUemy paBeH pe3ynbTaT BBIYUCTCHUS BRIpakeHus (4/°9,° — 1)109527
Ortser: 2.

15. Kakoit HauMeHbIHiA KOpeHb ypaBHeHus (X + 7(|X| - 7)) =-1?
Ortser: -8.

16. JlaiiTe onpeneneHne NOHATUS €OMPEIEICHHBIA UHTETPAID».

17. [aliTe onpeeieHne MOHIATHS <I1epBooOpa3Has G yHKITHS».

18. JlaiiTe onpeneneHre NOHATUS «ITPOU3BOTHAS.

19. [aiiTe onpeeeHne MOHIATHS «ITOKa3aTeabHas (QyHKITUS».

20. ITepeuncnure crocoObl pemmeHust Jorapu(PpMUIECKIX YpaBHEHUH.

21. OxapakTepu3yiTe CBONCTBA JorapuMUIecKor HyHKIIUH.

22. [lepeuncnure cnocoObl perieHust JorapupMUIEcKuX HEPaBeHCTB.

23. OxapakTepu3yiTe CBONCTBA MMOKA3aTeIbHOU (DYHKITHH.

24. Nzo6pasute rpaduk GyHKIHNA Y=SIiNX.

25. JlaliTe onpeneneHre MOHIATHS «00patuMas QyHKITHS.

25. HazoBuTe BUbl TPUTOHOMETPUYECKUX YPABHEHUM.

26. OxapakTepu3yiTe criocoObl pelIeHUs] TPUTOHOMETPUYECKUX YpaBHEHUH.

27. llepeuncnure npasuia auddepeHupoBanus GyHKIIHA.

28. Kakue pyHKIIMU HA3bIBAIOTCS HEMPEPHIBHBIMU?

29. JlaiiTe onpeaencHue MOHATUS «KacaTeabHas K TpaduKy QYHKIIMHA B TOUKE.

30. OxapakTepusyiiTe MmiaH ucciaeAoBaHus QyHKIUU.

31. JlokaxuTe TeopeMy O CBSI3M BO3pacTaHUs U yObIBaHUS (DYHKIIMU U 3HAKA TPOU3BOTHOM.

32. Hanumute Gpopmyiny KacaTeabHON K JaHHOW (DYHKIIMU B IJaHHOM TOUKE.

33. lokaxute Teopemy depMa 0 mapamieTbHOCTH KacaTelbHOU K TpaduKy (GYHKIIMH B TOUKAX
IKCTpEMYyMa.

34. Ha3zoBuTe HEOOXOIMMOE U JJOCTATOYHOE YCIOBUE CTAIIMOHAPHOM TOUKH.

35. OxapakTepus3yiTe pa3IuyHble CIydad pacrloJioKeHus Tpaduka OTrpaHMYMUBAIOIIEH
(GYHKIIHM OTHOCUTENHHO OCH X.
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I'eomerpust
1. OcHoBaHus cTepeoMeTpPUHU

Tema 1. Akcuomul cmepeomempuu u c1e0CMeuUs U3 HUX

[TonsiTue crepeoMeTpun.

[lepBuuHbIE HEONpPEAEISIEMBIE IOHATHS CTEPEOMETPHH.

['pymnma akcuom cTepeomMeTpum.

Crioco0bl 3a1aHMs TOYKH, TIPSIMOH, TNIOCKOCTH B TIPOCTPAHCTBE.
Tema 2. Ilapannensnocms npamoii u naocKocmu

[TapannensHble IpsIMBbIE.

[Ipu3Hak u cBOMCTBA MapaJUIEIbHbIX MPSAMBIX.

N3o00paxkenue Guryp npu napajsieibHOM MPOSKTUPOBAHUH.

[TapamienpHble psiMasi U IUIOCKOCTb.

[Ipu3Hak napajuieabHOCTH NPSAMOUN U MJIOCKOCTH.

JIBe npsiMble, 0JTHA U3 KOTOPBIX MapajulesibHa HEKOTOPOU IIIOCKOCTH.
Tema 3. Ilapannenvusie nnockocmu. Ckpeujusaroujuecsa npamoie

[TapanienpHble IIOCKOCTH.

[Ipu3Hak napamieabHOCTH MIOCKOCTEH.

CBoiicTBa napajjIebHbIX MIOCKOCTEH.

[lepecedenue npsiMoil € MIOCKOCTBIO.

Ornpezenenre CKperBarouuXcs IPSIMbIX.

[Ipu3Hak cKpenMBarOMMUXCs NPSMBIX.

[TapannenpHble IIIOCKOCTH, TPOXOASIINE YEPE3 CKPEUIUBAIOIIHNECS MPSIMBbIE.
Tema 4. Ilepnenouxkynapnocmos npamvlx u na0cKocmeil

[Ipsimast, meprieHIMKYIsIpHAs MJIOCKOCTH.

EnuHCTBEHHOCTH MPAMOM, IEPIICHIUKYJISIPHON TaHHOM TUIOCKOCTH U ITPOXOIAILIEH uepe3
JAHHYIO TOUKY ITPOCTPAHCTBA.

[Ipoexuus npssMoOM Ha IIOCKOCTb.

[Ipu3Hak nepneHANKYASIPHOCTH IPSIMOM U MIOCKOCTH.

CBoiicTBa M NPU3HAKU MMAPATUIENIBHBIX MPAMBIX, IEPIEHIUKYISIPHBIX OJTHON MIIOCKOCTH.
[lepnenaukynsipHbIE TIPSIMBIE.



[Ipu3Hak nepneHANKYIIPHOCTH ABYX MPSIMBIX.

[lepnenqukysipHbIE IIOCKOCTH.

[Ipu3Hak nepneHAUKYIIPHOCTH ABYX MIIOCKOCTEH.
Tema 5. Yenvt u paccmoanun ¢ npocmpancmee

VYTroJ1 MKy NepeceKaroNMUCs, CKPEIIUBAIOIIUMUCS U TapaJlICIbHBIMU MPSIMBIMU.

Yron mexay npssMoi U III0CKOCTHIO.

JIByrpaHHBIN yroJI.

JIvHeWHbIN yroya U rpaaycHas Mepa IByrpaHHOIO yrija.

PaccrosiHre OT TaHHOM MIOCKOCTH A0 TOYKH U 10 IPSMOM, MAPAIIIETBHOM JAHHOMW MJIOCKOCTH.
Paccrosnue mex 1y napamienbHbBIMU 1710 CKOCTSIMHU.

Paccrosame Mex 1y CKpeluBaroIuMUCs MPSIMBIMHU.

2. l[eKapTOBLI KOOPAMHATHI H BEKTOPLI B IIPOCTPAHCTBE

Tema 1. IIpocmerinmue 3a0auu ¢ Koopounamax
Brenenue nexkapToBBIX KOOPIWHAT B TPOCTPAHCTBE.
Paccrosamne mexay Toukamu.
Koopaunats! cepemHbl OTpe3Ka.
Tema 2. /leuscenue ¢ npocmparncmee
OToOpaxeHusl.
Ompenenenre TBUKEHUS B IPOCTPAHCTRE.
[IpocTpaHCTBEHHOE CBOMCTBO JIBHYKEHUS.
Bunb! nBukeHni B MPOCTPAHCTBE: CUMMETPHS, IIOBOPOT, MapaJUIEIbHbIN MEPEHOC.
Tema 3. Ilpeobpazosanue cummempuu 6 RPOCMPAHCMee
CuMMmeTpHsi OTHOCUTENBHO TOYKH.
CumMeTpHsi OTHOCUTEIBHO MPSMOM.
CuMMmeTpHst OTHOCUTEIBHO INIOCKOCTH.
CummMmeTpus B IpUpoe.
Hcnonp30BaHne CBOMCTB CUMMETPHH B IPAKTUYECKOM AESITEIIBHOCTH YEJIOBEKA.
[IpuMepsl perieHus 3aa4 Ha 10Ka3aTEIbCTBO.
[ToBOpOT B mpocCTpaHCTBE.
Ornpesnenenre nNoBOpoTa B MPOCTPAHCTBE.
[IpocTpaHCTBEHHOE CBOMCTBO MMOBOPOTA.
[IpuMeprl NOBOPOTA B OKPYKAIOIIEM MUDE.
[IpuMepsl perieHus 3aa4 Ha 10Ka3aTEIbCTBO.
[TapanienpHbIi IEPEHOC B IPOCTPAHCTBE.
Ornpeznenenue napamieabHOIO epeHoca B IPOCTPAHCTBE.
@opMyIibl apaJIEIbHOTO EPEHOCA.
CBoiicTBa napajijieIbHOTO NEPEHOCA B IPOCTPAHCTBE.
Tema 6. ITooooue npocmpancmeennvix huzyp
[IpeoOpaszoBanue mog00us B IPOCTPAHCTBE.
[IpocTpancTBeHHAsi TOMOTETHSI.
ITooOHbIE DUTYPBHI.
Tema 7. Bekmopwt 6 npocmpancmee
[lonsaTre BeKTOpa B MPOCTPAHCTBE.
AOcomoTHas BeIMYMHA U HAIIPaBJICHUE BEKTOPA.
PaBeHCTBO BEKTOPOB.
KommuianapHOCTh BEKTOPOB.
[IpaBusno napasnienenunena CI0KeHUsI BEKTOPOB.
Teopema 0 pa3I0keHUU BEKTOPA MO TPEM HEKOMILTAHAPHBIM BEKTOPAM.
JleficTBUSI C BEKTOpAaMH B KOOpAMHATAX.
KoopannaTtabie BEKTOPHI.



PasnoxeHne BEKTOpa 10 KOOPAUHATHBIM BEKTOPAM.

Koopaunats! BexTopa.

[IpaBuiia Haxo1€HUs B IPOCTPAHCTBE 110 KOOPANHATAM JIBYX JaHHBIX BEKTOPOB KOOPAMHAT
UX CYMMBI U Pa3HOCTH.

IIpousBeneHne BEKTOpa HA YUCIIO.

JnuHa BekTopa.

CkansipHO€ MPOU3BEIEHUE BEKTOPOB.

Onpenenenne CKaIsIpHOro IPOU3BEICHUS.

YTr0J1 MEX 1y BEKTOPaMH U BBIUMCIIEHUE €70 KOCUHYCA Yepe3 CKAIPHOE IIPOU3BEICHUE
BEKTOPOB.

OpTroroHanbHbIE BEKTOPHI.

Kpurepuit opTOroHaabHOCTH BEKTOPOB.

3. MHOrorpaHHuKHU
Tema 1. Ilpasunvhble MHO20ZPAHHUKU
BrImykiibie, mpaBUIbHBIC MHOTOTPAHHHKH.
[IpaBunbHbBIE TETpPadIp, OKTAIP, UKOCASAP, AOACKADIP.
[TpuMephl paBUIIBLHBIX MHOTOTPAHHUKOB B OKPY)KAFOIIIEM MHUPE.
DneMeHThl MHOTOTpaHHHUKA.
OnpeneneHrne MHOTOrpaHHUKA.
PeOpa, rpanu, BepIIuHBI MHOTOTPAaHHHKA.
[Tockue yriisl Ipy BEpITMHE MHOTOTPaHHHKA.
Pa3BepTka MHOTOTpaHHUKA U €€ KPUTEPHUH.
Tema 2. Ilpuszma
OnpeneneHue NpuU3MBblI.
['panu u pebpa nMpu3MBbI.
BricoTta nmpusmbl. opma ceueHH TPU3MBI.
[TepnienauKyIsIpHOE CEYEHUE.
Buasr npuzm.
[Ipsimas npusma.
Haknonnas npusma. [lpaBunbpHas npusma. N-yrosibHas mpu3Ma.
[IpumeHeHue CBOMCTB MPU3MBI B U3UKE.
Tema 3. Ilapannenenuneo
Omnpenenenre u 3eMEHThI apalieenuneaa.
[IpssmoyronpHbIi mapamienenumnen. Kyo.
[Ipumeps! perienus 3a1a4 Ha JOKa3aTENbCTBO.
Tema 4. llupamuoa
Omnpenenenre U 3IEMEHThI TUPAMHU/IBI.
['panu u pebpa nupaMubL.
Bepmrna v ocHOBaHUE MHPAMUIBI.
Bricota u anodema B nupamuie. Buasl nupamu.
[IpaBunbHas nupamuaa. N-yrojibHas MUPAMUIA.
Yceuennas nupamua. [lupaMuaa B UCTOPUN apXUTEKTYPHI.
[Tpumeps! perienus 3a/1a4 Ha JOKa3aTENbCTBO.
Tema 5. Ilnowiado nogepxnocmu MHO202PAHHUKA
BbokoBast 1 monmHas MOBEPXHOCTH MPU3MBI U TUPAMHU/IBL.
[Tnomaapr MOBEPXHOCTH MPU3MBI U TUPAMU/IBL.
[TonsiTHe muomaay.
Tema 6. O6vem mnozozpannuxa
O0beM reoMeTpHUECcKOro Tena.
Paznuunbie criocoObl BEIYUCICHUS 00beMa MPU3MBI.
O0beM mupamMubL.
dopmyna o0beMa MPSAMOYTOIBHOTO MapauieNenune ia.



PaBHoBenukue Tena. PaBHoBenuKMe MPU3Mbl U TUPAMUIBIL.
4. Tesia BpameHus

Tema 1. IIpamoii Kpy20601i yuauHOp
HunuHapuyeckas MoBEPXHOCTD.
[IpsiMO¥i KpyroBOM HUIMHAP U €r0 IEMEHTBHI.
Ceuenust mpsIMOTO KPYrOBOT'O LIMJIMHJPA.
BrnivcanHble U ONMCAHHBIE IPU3MBI.
Tema 2. Ilpamoii Kpy2060ii Konyc
Konnueckas noBEpXHOCTS.
[IpsiMOIi KpyroBOM KOHYC M €T0 3JIEMEHTHI.
Ceuenust mpsIMOTO KPYroBOrO KOHYcCA.
Bnucanusie u onvcanHbIe TUPAMUIBL.
Tema 3. Cehepa u wap
Cdepa u map.
Ceuenus mapa MiIoCKOCThIO.
Cummerpus mapa.
KacarenbHast mIocKoCTh K 1apy.
[Tepeceuenne nByx cdep.
BnrcanHble 1 onMcaHHbIE MHOTOTPaHHUKH.
Tema 4. Ilosepxnocmu yuaunopa, Konyca, wapa
[Tnomaas 60KOBOM M MOJTHON MOBEPXHOCTH.
[Tnomane chepsr.
Tema 5. Oovem men epawienus
Tena BpaieHus.
O6beM mpsIMOTo KpyroBOro LUIUH/IPA.
O6beM mpsIMOTO KPYyroBOro KOHYycA.
Tema 6. Yacmu wapa u ux oo6vem
[[TapoBoii cerMeHT.
[[TapoBoii ciioM.
[ITapoBoii cexTop.
OO6bem vacTeii mapa.

IIpumepHbIe KOHTPOJIbHbIE BONIPOCHI M 3aJJaHKeE JIJIs1 CAMOCTOSATEILHO padoThI

. HazoBuTE OCHOBHBIC NOHATHS CTCPCOMCTPHH.
. HepeqncnnTe I'pyIIbl aKCHOM CTCPEOMCTPUH.
. Pacckaxkute o cmocobax 3aJaHus HpHMOﬁ U TOYKH.

. Ilpu3Haku u cBO¥CcTBA MapayIeIbHbIX MPSIMBIX.

. Ilpu3Hak napamieabHOCTH MPSIMOH U MIIOCKOCTH.

. CkpemuBaromyecs npsmsle.

. HazoBuTE OCHOBHBIE MOHATHS CTEPEOMETPUH.

. Ilepeuncnure rpynmnsl akCHOM CTEPEOMETPHUH.

10. Pacckaxxute 0 cioco6ax 3a1aHust MPsIMON M TOUKH.

O oOoO~NOUTEWDN P

11. Ha3zoBuTe nepBUYHbIE HEOTIPeIeNIieMble OHATHS CTEPEOMETPHH.
11. CgoiicTBa 1 NpU3HAKU HapaJlIeIbHBIX IPSIMbIX, TEPHIEHIUKYISIPHBIX OJHOM MIOCKOCTH.

. CriocoOmI 3aJaHus TOYKH, HpHMOﬁ H INIOCKOCTHU B IIPOCTPAHCTBC.

12. HpI/IBC,I[I/ITC AO0Ka3aTCJIbCTBO ONMPCACIICHUSA PACCTOAHUA OT JIaHHOM INTIOCKOCTH 0 TOYKH U

JI0 TPSIMOM, NTapaJlIeIbHOM TaHHOM TUIOCKOCTH.

13. HpI/IBC,[[I/ITC JA0Ka3aTCJIbCTBO ONPCACIICHUA PACCTOSIHUA MCKAY CKPCIITUBAOIIUMHUCA

MPpsIMBIMH.

14. I[aﬁTe OIPCACIICHUC U OCHOBHBIC IMOHATUA BUAOB IBUKCHUS B IIPOCTPAHCTBC.
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15. JlokaxuTte o o01e mpoCTpaHCTBEHHBIX (DUTYD.

16. HazoBuTE OCHOBHBIE MMOHATHS BEKTOpA B IPOCTPAHCTBE.

17. JlaiiTe onpeneneHye u A0Ka3aTeabCTBO KOMIIJIAHAPHOCTH BEKTOPOB.

18. [IpuBeauTe NOKA3aTEIBCTBO TEOPEMBI O PA3TI0KEHUN BEKTOPOB.

19. HazoBuTe 1 npuBeAnTE NPUMEPHI OCHOBHBIX AEUCTBUM C BEKTOPAMHU.

20. [laiiTe ompeneneHne U IPUBEAUTE PUMEPHI CKATSIPHOTO MPOU3BEACHUS BEKTOPOB.

21. HazoBuTe 351eMeHTHI B JaiiTe OnpeaesieHie MHOTOTpaHHHKA.

22. BriBeaute Gpopmyny oObeMa mapajuieenumne/a.

23. TlepeuncnuTe Tena BpaLICHHUS.

24. Hanmmure o61ryro Gopmyiny it 00beMOB TeJl BpaICHHS.

25. llepeuncnute ciocoObl 3a/laHUs TOYKU, TIPSIMOM, TJIOCKOCTH B TIPOCTPAHCTBE.

26. HazoBuTe npu3HaK MapauieIbHOCTH MPSIMOH U TNIOCKOCTH.

27. OxapaxTepu3yiiTe MPU3HAKU U CBOMCTBA MapaJIENbHBIX MPSMBIX, IEPIEHIUKYIIPHBIX
OJIHOM INIOCKOCTH.

28. JlaiiTe ompeneneHue MOHITHS «IBYTPAaHHBIN YT OJI».

29. TIpuBenuTe MPUMEpPHI UCIIOJIBL30BAHHS CBOMCTB CHMMETPHH B TIPAKTUYECKOM IS TEIILHOCTH
YeloBeKa.

30. [IpuBeauTe mpUMeEpPHI TOBOPOTA B OKPYXKAIOIIEM MHPE.

31. TlpuBemuTe MpUMEpPHI MPABHIIBHBIX MHOTOTPAHHUKOB B OKPYKAIOIIEM MHUDE.

32. OxapakTepu3yiiTe IPUMEHEHUST CBOWCTB MPU3MBI B (hU3HKE.

33. TlepeunciuTe pa3IMIHBIC CLIOCOOBI BBIYUCIICHUS 00beMa IMTPHU3MBI.

34. TlepeuncnuTe OCHOBHBIE XapaKTEPUCTHKH chepsl U mapa.

35. Jlaiite ompenenieHNe MOHITHS <IIAPOBON CETMEHTY.

Jlureparypa

1. Anrebpa u navana ananusa [Tekcr]: yueOnuk s 10—11 kmaccoB 001eo0pa3oBaTeIbHBIX
yupexaenuit. / FO. M. Konsrus [u ap.]. — M.: [Ipocemenue, 2013.

2. AnexkcanapoB A. JI. Marematuka. AnreOpa W Hayayia aHayimsa, reoMeTpus. ['eomerpusi.
10-11 xmaccel [Tekct] : yueOHmk. bazoBeiii m yrnmyOnéuneiid ypoBHu / A. JI. Anekcanapos,
A. JI. Bepuep, B. W. Perxuk. — M.: IIpocBemenune, 2014.

3. Hexmenxunii M. JI. Marematuka [Tekct]: y4eOHUK s CTYAEHTOB 00pa3oBaTeIbHBIX
yapexaeHu cpeanero npodeccuonanbHoro oopazosanus / M. [I. Ilexneuxuit. — M.. Akagemus,
2013.

4. TloropesnoB A. B. T'eomerpus. 10—11 kmaccel. ba3oBbiit 1 npodunbhbiii ypoBHu [Tekct]:
yueOHHK a5t 001eo0pasoBarensHbix yupesxkaenuit / A. B. Iloropenos. — M.: Ilpocsenienue, 2014.

5. lapeirun U. ®. MaremaTka. Anredpa 1 Hauana MaTeMaTHYECKOTO aHAIHN3a, T€OMETPUSL.
I'eometpusi. 10 wmacc. baszoBwiii ypoBenb [Tekct]: meroa. mocobue. Beprukans. DIOC
/ Y. ®@. [lapeirun. — M.. Jlpoda, 2013.
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