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ITPOI'PAMMA BCTYIIUTEJIBHOI'O UCIIBITAHUA

AJITEBPA
1 TIloka3arejbHble U JorapupmMudeckne PyHKIUN, yPABHEHHUSI H HEPABEHCTBA

Tema 1. Ilokazamenvnasn pynkuyus, ee ceoiicmea u zpaghpux

e (OCHOBHBIEC CBOMCTBA CTETICHH.

e (CBoiicTBa OKa3aTeIbHON (PYHKINH.

e 3aBUCHUMOCTH BUJa rpaduka noka3aTesbHON QYHKIIMYU OT OCHOBAHUS CTEIICHH.
Tema 2. Ilokazamenvhble ypagHeHUus, HEPACGCHCMEA U CUCHEMbL

e [lokasarenbHble ypaBHEHUS.

e Jloka3arenbHble HEPABEHCTBA.

e Teopema 0 pemieHHH IPOCTEUIIETO MTOKA3ATEIIbHOTO HEPABEHCTBA.

e CnocoObl pelIeHns CUCTEM MMOKa3aTeNbHbIX yPaBHEHUI.

Tema 3. Jlozapugm u ez2o ceoiicmea

e Jlorapudm.

e OcHOBHOE JIOTapu(PMUIECKOE TOXKIECTBO.

e CgoiicTBa norapudmos.

e JlecsaTUuHbIC U HATYpaJIbHbIE TOTAPHU(PMBI.

Tema 4. Jlocapugpmuueckan pynkyua u ee zpaghux

e Jlorapudmuyeckas QyHKIHS.

e (CBoiicTBa orapupmMuyecko PyHKINH.

e 3aBHCUMOCTH BHJIa JIorapu(pMUUecKoil pyHKIIMM OT OCHOBaHMs Jorapudma.
Tema 5. Jlozapugpmuueckue ypasnenusn

e PaBHOCHIIbHBIE ypaBHEHUS.

e JlorapudmupoBanue.

e CnocoOsl penieHus JorapupMUUecKux ypaBHEHUH.

Tema 6. Jlocapugpmuueckue nepasencmea

e OOGuacTh onpezeneHuss HepaBeHCTBA.

e PaBHOCHIIBHBIN NEPEXO K CUCTEME HEPaBEHCTB.

e CnocoOslI penieHus JorapupMuIecKux HepaBeHCTB.

Tema 7. Uppayuonanvhole ypasueHus

e lppannoHanbHbIE BHIPAKCHHUS.

e [locTOpOHHHUI KOPEHB.

e (CBejieHUE peIICHUS PAllMOHANBHBIX YPaBHEHHUH OMpEeeIeHHOT0 BUJIa K PABHOCUIIBHOM CHUCTEME.

e (CucTeMbl UPPALMOHATBHBIX YPABHEHUN.
2 TpuroHomerpuuyeckue QyHKIMH.

Tema 8. Ceoticmea u zpagpux ynxuuu y=sinx

e OOnacTp ornpeneneHusl.



O0J1acTh 3HAYEHUI.
e [lepuogn4HOCTS.

e [IpomMexyTku Bo3pacTaHUs U yObIBaHUS.

I'paduk Gpynkimu y=sinX.

Tema 9. Ceoiicmea u epagpux ¢pynkuuu y=C0SX

e OO0uacTh onpeaeneHusl.

e (OO6sacTh 3HaYCHUH.

e Hyu.

e [lepuoan4HOCTS.

e [IpomMexyTku Bo3pacTaHUs U yObIBaHUS.

e I'paduk GyHKIIMU Y=COSX.

Tema 10. Ceoiicmea u cpagpuk pynkyuit y=tgx u y=ctgx
e (OOnacTh ompeeIeHus.

e OO0sacTh 3HaYEHUH.

o [leproan4HOCTD.

o [IpoMexyTKu BO3pacTaHUs M YOBIBAaHUS.

e ['padux QyHkuit y=tgx u y=ctgx.

Tema 12. Oopamnsie mpuzonomempuyeckue yHkyuu
e OoOparHas GyHKIHS.

e OmpeseneHue U CBOMCTBA PyHKIMU ArcSinX.

e Ompenenenue u cBoicTBa pyHKIMK arcCoSX.

e Ormpenenenue U cBoiicTBa pyHKIMHU arctgx.

e Onmnpenenenue 1 cBoiicTBa GyHKIIMU arcctgx.

3 TpI/IFOHOMETpH‘{eCKI/Ie YPABHCHHUA X HEPABCHCTBA

Tema 14. Ilpocmeiiwiue mpuzonomempuyeckue ypagHeHus

e COSX=a, Sinx=a, tgx=a, ctgx=a.

e VYcnoBus pa3pelIMMOCTH MPOCTENIINX TPUTOHOMETPUYECKUX YPAaBHEHUN.

Tema 15. Cnocoobwvt peuwrenus mpuzonomempuiecKux ypagHeHuil

e Crnoco6 3aMeHbl IEPEMEHHBIX.

e PaznoxeHue HAa MHOXUTEIH.

Tema 16. Buovt mpuzonomempuueckux ypagHeHuil

e TpuroHoMeTpUUYECKUE YPAaBHEHUS, CBOSIINECS K KBaJPATHBIM.

e OJHOPOJIHBIE TPUTOHOMETPUUYECKUE YPAaBHEHUS.

e HeonHopoaHbIe TPUTOHOMETPUYECKIE YPABHEHHUS TIEPBOM CTEIICHHU.

Tema 17. Ilpocmeituiue mpuzonomempuueckue HepageHcmea

o EauHMYHAs OKPYKHOCTH JJISl PEUICHHS MPOCTEUIITNX TPUTOHOMETPUUYECKUX HEPABEHCTB.
e Peienue HepaBEeHCTB BHIa COSX<Q, SINX<a, tgx<a, ctgx<a; sinx>a, cosx>a, tgx>a, ctgx>a.
Tema 18. Cnocodwl peuwienuii mpuzonomempuuecKux HepageHcme

e [lepexon K paBHOCHUIIBHOW CHCTEME.

e Crnoco0 3aMeHBI TIEPEMEHHOM.



e DopmyJibl IPUBEIEHHUS, IBOMHOIO yIjla, CYMMbI U PA3HOCTH CUHYCOB U KOCHHYCOB.

4 Hauvaja MaTeMaTH4YeCKOr0 aHAJIHN3a

Tema 19. Ilonamue npou3ze00noii

e CpenHss 1 MTHOBEHHAsI CKOPOCTH.

o [IpousBonHas PyHKIUH.

o Jluddepenmupyemas GyHKIusI.

Tema 20. Ilpou3soonsvie riemenmapuvlx ynkuuil
e [IpousBojiHasA MOCTOSTHHOM.

e [IpousBojaHas cTeNeHHON (DYHKINH.

o [IpousBonHas moka3zaTeJbHON (PYHKIIUH.

e [IpousBonHas norapupmMudeckoit GyHKIUU.

e [Ipon3Bo/iHbIE TPUTOHOMETPUUECKUX (PYHKIIUH.
Tema 21. /lugppepenyuposanue gpynxyui

o [IpaBuna quddepeHurpoBanus GyHKIUH.

e [IpousBonHas ClI0XHON HYHKIUH.

o [Ipumenenue mpasui auddepeHunpoBanus u GOpMyIl 1 MPOU3BOIHBIX K PEIICHUIO 3a]1a4.
Tema 22. Henpepuvignvie hynkyuu

e HenpepriBHas B Touke (QyHKIIHS.

e HeobOxonumoe yciioBue HEMIPEPHIBHOCTH (DYHKIIMU B TAHHOK TOYKE.
e Touku paspsiBa.

Tema 23. Memoo unmepeanos

e Hynu ¢pyskiun.

e [IpoMexyTKH 3HAKOMOCTOSIHCTBA.

e Pemrenne HCPABCHCTB MCTOAOM MHTCPBAJIOB.
5 UccaenoBanne GpyHKumii

Tema 24. I'eomempuuecKkuii cmvici RPOU3600HOT

e VYri0BOM KOA(PGHUIHUEHT NPSMOH.

e 3aBHCUMOCTH HAIIPABICHHS MIPSIMOI OT YTIOBOTO KOA(DDHUITHEHTA.
Tema 25. Kacamenvnas K cpaguxy ¢pynkyuu é mouxe

e ['paduk QyHKINU U ceKymIas.

e KacarenbHas Kk rpaduKy QyHKIHH.

e [IpousBonHas QyHKIMH U YIIIOBOM KO3 (DUITMEHT KacaTeabHOM.
e ®opMmyna KacaTelIbHOM K JaHHON (YHKIIMH B TJaHHOW TOUKE.
Tema 26. Bospacmanue u yovieanue Qyynkuyuii

e MOHOTOHHBIE PYHKIIMH.

e Teopema o CcBsI3U BO3pacTaHus M yObIBaHUS (QYHKIIMU U 3HAKa IPOU3BOIHOM.
e [IpomexyTKu MOHOTOHHOCTH.

Tema 27. Ixkcmpemymot hynkuyuu

e OKpeCTHOCTbh TOYKH.

e Makcumym GyHKIIHH.



MunumMyM QyHKIUU.

e Touku skcTpemyma.

Teopema depma o mapauIeTIbHOCTH KacaTelbHOM K TpaduKy GYHKIIUHA B TOYKAX IKCTPEMyMa.

CranuoHapHbI€ TOUKH.

HeoOxonuMoe 1 1ocTaTOYHOE YCIOBUE CTAlMOHAPHON TOUKH.

Tema 28. Hccneoosanue pynkyuu

e [IpumeHeHue MPOU3BOJHON K MOCTPOCHHIO TpaduKa GHyHKIUH.

e [lnan uccienoBanusi GyHKIUH.

e OOnactp omnpeseneHus 1 001aCTh 3HAUCHUS (PYHKIHH.

e YerHble U HEUETHBIE (PYHKLIUU.

e HauGonbiiee u HanMeHbllee 3HaUeHHEe (DYHKIIUU Ha 3aJaHHOM HMHTEpBAJIE.
e Brruncnenue npou3BoIHON NaHHOW DYHKINN.

e HaxoxaeHue cTallmOHapHBIX TOYEK.

¢ OrmpenesneHne MPOMEKYTKOB BO3paCTaHUs U yObIBaHUS (YHKIIUH.

e HaxoxaeHne Touek dIKCTpeMyMa M 3HaYeHUW (DYHKIIUU B CTAIIMOHAPHBIX TOYKAX.
6 IlepBooOpa3Hasi U HHTErpas

Tema 29. Ilepeoobpaznan pynkuyuu u HeonpeoeneHHvlil UHmMezZPa
e 3anaya, oOpaTHasi HAXOKJIECHUIO IPOU3BOIHOM.

o [lonsaTue nepBooOpa3HON HYHKIUH.

e HeoaHo3HAYHOCTH NEPBOOOPA3HOIA.

e HeomnpeaeneHHslil nHTErpa.

Tema 30. Ilpasuna naxoxcoenus nepeooopasHvIx

e [lepBooOpa3Has cyMMBbI U pa3HOCTU (YHKIIHI.

e [lepBooOpa3Has npousBeeHUs PYHKIIUN Ha KOHCTAHTY.

Tema 31. Ilepsoobpaznvie r31emeHmapHubvix yHKUUl

e [lepBooOpazHas MOCTOSTHHOM.

e [lepBooOpa3Has creneHHOW QyHKIUU.

e [lepBooOpa3Hast SKCIIOHEHTHI.

e [lepBooOpazHas 0OpaTHOM MPONOPLUUOHATBHOCTH.

e [lepBooOpazHbIe TPUTOHOMETPUUECKHUX (DYHKIUH.

Tema 32. Kpueonuneithaa mpaneyus

e KpusosmHelHas Tpanenus.

e [Inomanb KpUBOIMHEWHON Tpaneuu U nepBoodpazHas QyHKIUH.
Tema 33. Onpeoenennstii unmezpan

e lHTerpanbHble CYMMBI.

o Oopmyna Heiorona — JleiiOHua.

e OmnpeneneHHbId HHTETPa.

Tema 34. Bwviuucnenue onpedenenunvix unmezpanos. Boiuucnenue nnowadeir ¢ nomouwivro

unmeczpaia



e BrruncneHue onpeneneHHBIX WHTETPATOB C TMOMOIIBIO TMPaBWI HHTETPUPOBAHUS U (HOPMYI
Hrrorona — Jleiibauna.
e Pasnuunble ciiydan pacrnonoxeHus rpauka OrpaHUYUBaIONIeH (YHKIIMH OTHOCUTEIBHO OCH X.

e Ourypa, orpannueHHas rpadpuKkaMu ABYX (YHKIIHI.
IIpuMepHBbIe KOHTPOJIbHbIE BONPOCHI M 3a1aHUE 1JIs1 CAMOCTOATEIbHON padoThl

1. KakoMy IpOMEKYTKY TIPHHAUICKUT aOCIHCCa TOYKH MepeceueHus rpahuKkoB QyHKIHIA

y=4-|x| u y=x*?

Ortgert: (1;2)

2. Kakue u3 nannbix GpyHKmi ssisores HevetHsimu: 1) y=(x2 + X)cos2x ; 2) y=x>-2%; 3) y=x>tg5x;
x+1,

Y= X2 +1

OTser: 1,3

3. KakoMy npoMexyTKy NpUHAAIEKHUT CyMMa KOPHEH MU KOPeHb (€CIT OH €IMHCTBEHHBIH )
ypaBHEHUs JX+2=-x-17

Ortser: [-1,8;-1,6)

4. K xakoMy BHIy MOXHO MpeoOpa3oBaTh Beipaxkenue Sin815°-cosh + sinf3-c0s635°?
Ortger: cos(3-5°)=sin(B+85°)

5. KakoBa JuyinHa IPOMEXYTKa X, YIOBIETBOPSIOIIETO CISTYIOIINM HepaBeHCTBaM: SINX> > U

OrtBer: z
12

6. KakoBo KOJIMYECTBO TOUEK FKCTpeMyMa (yHKImH y= - X + 4% + 27

Otger: 1

7. Eciu logsb=5, To xakoBo Oyznet 3nauenue l0gs(9b)?

Otser: 7

8. UeMy paBeH MPOMEXYTOK, KOTOPOMY MPHHAIISKHUT KOpeHb ypaBHeHus 10g2(X + 1) =logy(3%)?
Ortser: (0; +o0)

9. KakoMy NpOMeKXyTKy MpuHauIexkatr Hymu gyrkmun f(X) = V4—3x? —x?

Otser: [1;4/2 ]
10. Kakas oGmacts onpeznenenns y gyukiun Y = logos (X — X2)?

Otgert: (0;1)

11. KakoBO MHOXECTBO 3HaUeHHUI QYHKIMH Y = SINX + 27

Otser: [1;3]

12. Kakoe 3Ha4eHrEe NPOU3BOAHON QyHKIMK Y = X €* B Touke Xo = 1?
Ortser: 2e

. V4 .
13. YeMy paBHO KOJUYECTBO KOpHEH ypaBHEHHS COS( 2 +2X) = V2 sin(z + X) , mpuHaIeKAIUX

unTepsany (-100°; 420°)?



Otser: 7

14. YUeMy paBeH pe3y/IbTaT BEIYHCICHHs BhIpaxerns (4°%° — 1)'%%? 2

Otger: 2

15. Kakoii HanMeHbIIni KopeHb ypaBHenus (X + 7(|x| - 7) = -1?

Ortger: -8

16. JlaiiTe onpeneneHne MOHATHS «OMPEAeTICHHBINA HHTETPa».

17. daiite onpeneneHue MOHATUS «I1€pBOOOpa3Hast (yHKIIH.

18. [Jaiite onpeneneHue NOHATUS «ITPOU3BOIHAS.

19. JlaiiTe onpenesieHUe MOHATHS «ITOKa3aTelIbHast PYHKITUS.

20. Ilepeurncnute cocoObl peIeHHs JOrapUPMHUUECKUX YPaBHECHHUH.

21. Oxapakrepu3yiite cBoWcTBa Jorapu(pMUIeCKOi PyHKIHH.

22. Ilepeuncnute criocoObl pelieHus JorapuMUIecKux HEpaBEHCTB.

23. OxapakTepu3yiTe CBOMCTBA MMOKa3aTeIbHOU (DYHKIUH.

24. U306pazute rpaduk GpyHKImH Y=SinX.

25. [aiiTe onpenesieHue MOHATUS «oOpaTuMast GyHKIUS.

25. HazoBuTe BUAbI TPUTOHOMETPUYECKUX YPABHEHUM.

26. OxapakTepu3yiTe criocoObl pelIeHUs TPUTOHOMETPUUECKUX YPaBHEHHI.

27. llepeuncnute npaBuia JudpepeHInpoBaHus GyHKIUH.

28. Kakue (hyHKIIMH Ha3BIBAIOTCS] HETIPEPHIBHBIMHU?

29. JlaiiTe onpeneneHue MOHATHS «KacaTenbHas K rpaguKy QyHKIIMHA B TOUKE).

30. OxapakTepusyiTe IIaH Ucclea0BaHus QyHKIUU.

31. Jloxaxkxute TeopemMy O CBSI3U BO3pacTaHUs U yObIBaHUS (PYHKIIMM U 3HAKa IPOU3BOIHOM.

32. Hanmumure ¢opmyiny KacaTelbHOU K TaHHOW (DYHKIIMH B TAHHOU TOYKE.

33. JJokaxwute Teopemy depma 0 mapaienbHOCTH KacaTelbHOM K TpaduKy (pyHKIIMH B TOUKAX
JKCTpEMyMa.

34. HazoBuTe HEOOXOUMOE U IOCTATOYHOE YCIOBUE CTAIMOHAPHON TOUKH.

35. OxapakTepu3yiTe pa3IMuHbIE CIy4an PacIoIOKEHUs rpaduKa OrpaHUYNBAIOIICH PYHKITUN

OTHOCHUTEJIBHO OCH X.
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I'eomerpus

1 OcHoBaHus crepeoMeTpun

Tema 1. Akcuomsl cmepeomempuu u c1e0CMEUA U3 HUX.

ITonsiTvie cTepeoMeTpHUN.

IlepBruHBIE HEOIIPEAELIIAEMBIE ITIOHATUS CTEPEOMETPHH.

I'pynna akcHOM CTEPEOMETPHH.

CriocoOblI 3a1aHUS TOUKH, IPSAMOM, INIOCKOCTH B IPOCTPAHCTBE.

Tema 2. Ilapannenvnocms npamoil u na10CKOCHU.

[TapajtenpHbIE IpSMBIE.

IIpu3Hak ¥ CBOMCTBA NapaJUIEIbHBIX IIPSAMBIX.

N300paxkenue puryp npu napanielbHOM IPOSKTUPOBAHUU.

[TapasuienpHble IpsiMast U MJIOCKOCTb.

[Ipu3Hak napaaienbHOCTH MPSMOM U TUIOCKOCTH.

JIBe mpsiMble, 0JJHA U3 KOTOPBIX NapajljiesibHa HEKOTOPOU MIOCKOCTH.

Tema 3. Ilapannenvusvie nnockocmu. CKpewjusaoujuecs npamople.

[TapamienpHble MIIOCKOCTH.

IIpu3Hak napaaienbHOCTH MIIIOCKOCTEM.

CaolicTBa napamieabHbIX MIIOCKOCTEH.

Ilepeceyenne npsMou € MIOCKOCTBIO.

OnpeneneHne CKpEMUBAIOIINXCS IPSAMBbIX.

[Tpu3HaK CKpEIMBAIOIINXCS MPAMBIX.

[TapatenpHble INIOCKOCTH, TPOXOASIINAE YEPE3 CKPEUIUBAIOIIHNECS TIPSIMBIE.

Tema 4. Ilepnenoukynaprnocms RPAMbIX U RIAOCKOCHEN.

[Tpsimast, nepneHAuKyIsIpHas MII0CKOCTH.

EQuHCTBEHHOCT IPSMOM, EPIEHIUKYIISIPHONW JAHHOM INIOCKOCTU U IPOXOIAIIEH Yepe3 JaHHYIO
TOYKY IPOCTPAHCTBA.

IIpoexkius NpssMON Ha IIOCKOCTb.

[Tpu3Hak NeprneHUKYIIPHOCTH IPSIMON U TUIOCKOCTH.

CBoliCTBa M IPU3HAKH MTAPAUIEIBHBIX NPSAMBIX, IEPIIEHINKYISPHBIX OJHON IIIOCKOCTH.
[lepnieH UKy pHBIE IPSIMBIE.

[Tpu3Hak NeprneHuKYIIPHOCTU ABYX MPSMBIX.

[IepieHAUKYIApHBIE IIOCKOCTH.

[Ipr3Hak nepneHIuKyIIpHOCTH IBYX IJIOCKOCTEM.

Tema 5. Yenot u paccmosanusa ¢ npocmpancmaee.
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Yron Mexay nepecekarouMKCs, CKPEIMBAIOIIMMUCS U apaJuIeTIbHBIMU MPSIMBIMU.

Yrois Mexay NpsMOHN U IUIOCKOCTBIO.

JIByrpaHHBIN yroiI.

JIvHeHbIN yron v rpajgycHas Mepa IBYTPaHHOIrO yria.

PaccTosinue oT JaHHOM MJIOCKOCTH /10 TOYKU U JI0 TPSIMOM, MapajuieIbHON JaHHOM IJIOCKOCTH.
Paccrosinue Mexy napasuiebHbIMU MIJI0OCKOCTSIMHU.

Paccrosnue MCKAY CKPCIIHMBAOIIUMHUCA ITPSAMBIMH.

2 JlekapToOBbI KOOPAUHATHI M BEKTOPHI B IPOCTPAHCTBE

Tema 1. IIpocmeiimue 3a0auu ¢ Koopounamax.
BBenenue nekapToBbIX KOOPAUHAT B IPOCTPAHCTBE.
PaccTosHue Mexny ToUKamu.

Koopaunatsl cepenHbl OTpe3Ka.

Tema 2. /IBU:KeHHME B IPOCTPAHCTBE.

OTtoOpakeHus.

Omnpenenenue IBUKEHHS B IPOCTPAHCTBE.
[TpocTpaHCTBEHHOE CBONCTBO JIBUKEHUSI.

Bunpl 1BukeHU B IpOCTPAHCTBE: CUMMETPHUS, IOBOPOT, NapaJljIesIbHbII IepeHoc.
Tema 3. Ilpeobpaszosanue cummempuu 8 npOCmMpancmae.
CuMMeTpHsi OTHOCUTEIBHO TOUKH.

CuMMeTpHsl OTHOCUTEIBHO MPSIMOH.

CuMMeTpHsl OTHOCUTEIBHO MIOCKOCTH.

CumMmMeTpus B IpupoJe.

Hcnonp30BaHnEe CBOMCTB CHMMETPHUHU B TPAKTUYECKOMN AEATEIbHOCTH YEJIOBEKA.
[Tpumepsl penieHns 3a1a4 Ha J0Ka3aTeNIbCTBO.

IToBOPOT B MPOCTpPaHCTBE.

Omnpenenenne NoBopoTa B IPOCTPAHCTBE.
ITpocTpaHCTBEHHOE CBOMCTBO MOBOPOTA.

[TpriMepsl MOBOPOTA B OKPYKAIOLIEM MHpE.

[Tpumeps penieHus 3aa4 Ha JOKa3aTeNbCTBO.
ITapajutenpHBIN EPEHOC B IPOCTPAHCTBE.

Omnpenenenne napauiebHOTO MEPEHOCA B IPOCTPAHCTBE.
DopMyIIsl MAPALIEIBLHOTO IEPEHOCA.

CBolicTBa mapajuiesIbHOTO NEPEeHOca B MPOCTPAHCTRBE.
Tema 6. Ilooobue npocmpancmeenuvix guzyp.
[TpeoOpa3zoBanue 1Mo100Ms B IPOCTPAHCTBE.
[TpocTpaHcTBEHHAs TOMOTETHS.

[TogoGHBIE PUTYPHI.

Tema 7. Bekmopwl 6 npocmpancmee.

[TonsiTvie BEeKTOpa B MPOCTPAHCTBE.

AOcomoTHas BeIMYMHA U HaIlpaBJIEHUE BEKTOPA.

PaBeHCTBO BEKTOPOB.



KommianapHOCTh BEKTOPOB.

[TpaBuiio mapanenenumea caoKeHus: BEKTOPOB.

TeopeMa 0 pa3okKeHUN BEKTOpa 110 TPEM HEKOMILIAHAPHBIM BEKTOPaM.

JleiicTBUs ¢ BEKTOpaMH B KOOPJMHATAX.

KoopaunaTHbIE BEKTOPBI.

Pa3nosxeHne BEKTOpa 110 KOOPAUHATHBIM BEKTOPaM.

Koopaunatsl BekTopa.

ITpaBuiia HaX0XkI€HUS B IPOCTPAHCTBE 110 KOOPAUHATAM JBYX AAHHBIX BEKTOPOB KOOPIMUHAT UX
CYMMBI U Pa3HOCTH.

IIpousBeneHne BEKTOPA HA YUCIIO.

JnuHa BekTopa.

CxkassipHOE TPOU3BENCHUE BEKTOPOB.

OnpeneneHye CKaIIpHOro IPOU3BENCHUS.

Yroi1 MeXy BEKTOPAMH U BBIYMCIICHUE €TI0 KOCHHYCA Yepe3 CKALIPHOE IIPOU3BEICHNE BEKTOPOB.

OpToroHanbHbIE BEKTOPHI.

Kputepuii opTOroHanbHOCTH BEKTOPOB.
3 MHOrorpaHHMKH

Tema 1. IlpasunvHvle MHO202DAHHUKU.

Brinykiible, IpaBUJIbHBIE MHOIOIPAHHUKH.
ITpaBriIbHBIE TETpA3Ip, OKTAdAP, UKOCASAP, NOACKAIP.
[TprMeps! paBUIIBHBIX MHOTOI'PAHHUKOB B OKPY>KaIOILIEM MUDE.
DneMEeHTbl MHOTOTpaHHHUKA.

Omnpenenenne MHOTOrpaHHMKA.

Pebpa, rpanu, BepIIMHbl MHOTOT PaHHHUKA.

[Tnockue yrisl Ipy BEPIIMHE MHOTOTPaHHHKA.
Pa3BepTka MHOTOrpaHHUKA U €€ KPUTEPHH.

Tema 2. Ilpusma.

Omnpenenenue Npu3Msl.

['panu u pebpa npU3MBbl.

Beicora npusMbl. opma ce4eHU IPU3MBI.
[TeprieHAUKYIApHOE CEUEHHUE.

Buns! npusm.

IIpsimas npusma.

Haknonnas npusma. [IpaBunpHas npusma. N-yronbHas pu3Ma.
[TpuMeHeHnEe CBONCTB MPU3MBI B (PU3UKE.

Tema 3. Ilapannenenuneo.

OrnpeneneHne U 3J€MEHTHI TapaJuIeIenIe 1a.
[TpsamoyronbHblit napamenenunesn. Kyo6.

[Tpumepsl pemieHns 3a1a4 Ha JOKa3aTeNlbCTBO.

Tema 4. Ilupamuoa

OnpeneneHue U 3JIEMEHTHI THPaMUIBL.

['panu u pebpa nupamubl.
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BepmmHa u OCHOBaHME MUPAMHU/IBI.

BricoTa u anogema B nupamuze. Buasl nupamu .
[IpaBunpHas nupaMua. N-yroiabHas nupamMuia.
VYceuennas nupamuzaa. [lupamuna B ICTOPUU apXUTEKTYPBI.
[Tpumepsl penieHus 3a1a4 Ha JOKa3aTeNlbCTBO.

Tema 5. IInowaos nosepxnocmu MHO20ZPAHHUKA.
BokoBas 1 nmoJyiHas MOBEPXHOCTh MPU3MBI U TUPAMU/IBI.
[1nomane MOBEpXHOCTH NPU3MbI U TUPAMUIBI.
[TonsgTue nomanm.

Tema 6. Oovem mnozozpannuka.

O0beM reoMeTpUUYECKOro Tea.

Pasnuynbie criocoObl BIYUCIIEHUs: 00beMa MPU3MBI.
O0BeM TUpamMubl.

dopmyiia 00beMa IPSIMOYTOJIIBHOTO MapajuIeeune/ia.

PaBHOBenmKue Tena. PaBHOBEMKKE TPU3MBI M TUPAMUJIBI.
4 Tena BpameHus

Tema 1. IlIpamoii Kpy2060ii yuaunop.
[MunuHapryeckas MOBEPXHOCTD.
[IpsiMo#1 KpyroBO# LUJIMH/P U €r0 HJIEMEHTBHI.
Ceuenus npsMOro KpyroBoro HUJIMHJIPA.
BnucanHble ¥ ONMCaHHBIE IPU3MBI.
Tema 2. IIpamoii Kpy2060ii KoHyc.
Konunueckas moBepXHOCTb.
IIpssMO# KpyrOBOM KOHYC U €TI0 DJIEMEHTHI.
CeueHus NpsAMOro KpyroBoro KoHyca.
BnucanHble 1 ONMCaHHbBIE TUPAMUIBL.
Tema 3. Cepepa u wap.
Cdepa u map.
CeueHus mapa mioCKOCThIO.
Cummerpus mapa.
KacarenbHast mI0CcKOCTh K LIapy.
[Tepeceuenue aByx coep.
Brimcannbie u onucaHHble MHOTOTPAHHUKH.
Tema 4. Ilosepxnocmu yuaunopa, Konyca, wiapa.
[Tnomans 60KOBOM U MOTHON TOBEPXHOCTH.
[Tnomans chepsl.
Tema 5. Oovem men epauienus.
Tena BpameHus.
O6BeM npsMOro KpyroBoro HUJIMHAPA.
O06beM mpsMOTro KpyroBOro KOHYyca.
Tema 6. Yacmu wapa u ux oovem.
[ITapoBoii cerMeHT.
[ITapoBoi1 cioM.
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[ITapoBoii cexTop.
O06mbem yacrei mapa.

IIpuMepHBIe KOHTPOJIBHBIE BONIPOCHI M 3aJaHUe VIS CAMOCTOSTeIbHOI PadoThI

. HazoBuTE OCHOBHBIE IOHATHS CTEPEOMETPHH.

. Ilepeuncnure rpynnsl akCHOM CTEPEOMETPHH.

. Pacckaxkute 0 crioco6ax 3a1aHusi IpsIMON M TOUKH.

. CriocoOb!I 3a1aHUs TOUKH, IPSAMOMN U IJIOCKOCTH B IIPOCTPAHCTBE.
. IIpu3Haky 1 CBOMCTBA MAapAJUICIBHBIX IPSIMBIX.

. [Ipu3Hak napajuieIbHOCTH NPSAMOU U IIIOCKOCTH.

. CkpeluBaronuecs npsmele.

. HazoBuTe 0OCHOBHEIC TOHATHS CTEPCOMECTPHH.

© 00 N O O A W DN P

. Ilepeuncnure rpynmsl akCHOM CTEPEOMETPHH.

10. PacckaxuTe 0 criocobax 3aaHusl MPSIMON B TOYKH.

11. Ha3oBure nepBUUYHbIE HEONPEEIIIEMbIE TOHATUS CTEPEOMETPHUH.

11. CpoiicTBa U NpU3HAKHU MapaUIEIbHBIX IPSAMBIX, IEPIEHAUKYISIPHBIX OJHOM IIIOCKOCTH.

12. IlpuBeauTe 10Ka3aTEIBLCTBO ONPEAEICHUS PACCTOSHUS OT JaHHOM MJIOCKOCTH J0 TOUYKH U J10
IIPSIMOM, apAJIEIIBHON JAHHOM IIOCKOCTH.

13. IlpuBeauTe 10Ka3aTeNbCTBO ONPEAEIICHUS PACCTOSIHUS MEKY CKPEIIMBAIOIIMMHUCS MPSMBIMH.

14. JTaiiTe onpeneneHre 1 OCHOBHbIE IOHATHUS BUJIOB JBM)KEHUS B IPOCTPAHCTBE.

15. Jlokaxkute mo1o001e mpOCTPaHCTBEHHBIX QUTYD.

16. Ha3oBuTE OCHOBHEIE MTOHATHS BEKTOPA B TPOCTPAHCTBE.

17. [aiiTe onpeneneHne 1 10Ka3aTeabCTBO KOMIJIAHAPHOCTH BEKTOPOB.

18. IlpuBeauTe 10KA3aTENBCTBO TEOPEMBI O Pa3I0KEHUN BEKTOPOB.

19. Ha3oBuTe 1 npuBeInTe NpUMEPBI OCHOBHBIX ACUCTBUN C BEKTOPaMHU.

20. MaiiTe onpeeNieHHe U MPUBEANTE IIPUMEPHI CKAISIPHOTO TIPOU3BEIEHUS BEKTOPOB.

21. Ha3oBuTE DIIEMEHTHI U JaliTe ONpeeNieHHe MHOTOIPaHHHKA.

22. BeiBenute popmyny oobema napasuiesnenunesa.

23. Ilepeuncanre Tena BpalleHus.

24. Hanumure oO1ryro hopmymy i1t 00bEMOB TEJ BpallleHHS.

25. [lepeuncnure crocoObl 3a/laHUsT TOYKH, TTPSIMOM, TITIOCKOCTH B TIPOCTPAHCTBE.

26. HazoBuTe npr3HaK napaiielbHOCTH MPSMON U MIOCKOCTH.

27. OxapakTepu3yiTe NPU3HAKU M CBOICTBA MapaJlJIeNbHBIX MPSIMbIX, TEPHIEHIUKYIAPHBIX OJHON
MJIOCKOCTH.

28. laiiTe onpeesieHIe MOHATHUS «IBYTPaHHBINA YT O,

29. IIpuBeauTe mpUMEpbI UCIIOIB30BAHUS CBOWCTB CUMMETPUH B MPAKTHUECKON AEATEIbHOCTH
4eJI0BEKa.

30. ITpuBeguTe mpuMepsl TOBOPOTA B OKPYXKAIOIIEM MHUpE.

31. [IpuBenuTe MpUMEpPHI MPABIIIBHBIX MHOTOTPAHHUKOB B OKPYKAFOIIIEM MHPE.

32. OxapakTepusyiTe IpUMEHEHNs CBOWCTB MPU3MBI B (PU3HKE.

33. [lepeuncnure pa3audyHbIe CITOCOOBI BEIYUCIECHUS 00beMa MPU3MBI.

34. [lepeunciuTe OCHOBHBIC XapaKTEPUCTUKH CEPHI U I1apa.

35. [laiite omnpeesneHue MOHIATUS «IIAPOBOM CETMEHT.
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