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Pa6ouasi nporpaMmma cpeaHero o61ero o0pa3oBaHus Mo MaTeMaTHKE.

IHosicHuTEeNLHAA 3ANIUCKA

PabGouass mporpamMma cocTaBlieHa B COOTBETCTBHUU CO CJIEIYIOIIMMU HOPMATHUBHBIMU
JTIOKYMEHTaMU:
1.®enepanbupiM 3akoHoM Poccuiickoit @enepanuu Ne 273-D3 ot 29.12.2012 roga «O6
obOpazoBanuu B Poccuiickoit @eaeparumy,
2.YcTaBoM MYHHIIMTIIAIIBHOTO OIOKETHOTO 0011eo0pa3oBaTenbHoro yupexaenus «lllkomna
No 153 umenu I'eposi Coserckoro Coro3a ABaeeBa M.B.» ropoackoro okpyra Camapa
(manee — MBOY IlIkona Ne 153 r. 0. Camapa).

3. CDGIICDEU'II)HBIM KOMIIOHCHTOM IroCyAapCTBCHHBIX O6Da3OBaT€J'II>HI>IX CTaHAAapPTOB

HAYaJILHOI'0 OOIIEro, OCHOBHOI'O O0ILIEro W cpemHero (moJHOro) oomero oOpa3oBaHUs,

yTBepxk1€HHBIX MpukazoM MO u H Poccuiickoit ®enepanuu ot 05.03.2004 roga Ne 1089

4. ABTOpPCKOM TIporpaMMoit Jijist 001eo0paszoBaTenbHbIX yupexaeauit 1. 1. 3ybGapesoi,
A.I'. Mopakoeud «IIporpamma. AnreOpa u Hadaja MareMaTudeckoro aHanausa.10-11
kiacchl. bazoseiii yposenb» / Ilporpammel. Matematuka. 5-6 kinaccel. Anreopa. 7-9
KJ1acchl. Anredpa u Hauana Marematudeckoro ananu3za. 10-11 kmacest / aBt.-coct. N.U.
3y6apeBa, A.I'. Mopakosuu. — M.: Muemo3una, 2007

Astopckoii nporpammoit JI.C. Atanacsina, B.®. byty3oBa u ap. «IIporpamma o
reomeTpun (0a30BbIi U PO HILHBIA YpoBHHU)» [ [IporpaMmer 0011e00pa3oBaTeIbHBIX
yupexaennii. ['eomerpus 10-11 kmaccrl. / Coct. T.A. Bypmuctpoa. — M.: [IpocBemienue,
2000.

5.ITonoxennem o pabodeil mporpamMme ydeOHOTO TpeaMeTa, Kypca, YTBEPKICHHBIM
npukazoM gupekropa MBOY IIkomnsr Ne 153 r. 0. Camapa ot 11.01.2016 roma Ne 1/5 -og.
YuyeOHUKM:

1.Mopakosuu A.I'. Anrebpa u Havyasia matremaTudeckoro aHanuza. 10-11 kmaccel. B 2 u.
YueOHUK JUIg ydammxcs oOIeo0pa3oBaTelbHbIX YUpeKACHUH (0a30BbIii ypoBeHb) [/
A.I''Mopnkosuy. — M.: Maemo3usna, 2015

2.Maremaruka: anredpa u Hayajga MaTeMaTHYECKOTO aHanu3a, reomerpus. I'eomerpus. 10-
11 xmaccel: y4eO. miss o0ImieoOpa3oBaT. OpraHu3anuii: 0a30BbIA W yriayOi. ypoBHH [

(JI.C.Atanacsn, B.®.byry3os, C.b.Kagomues u np.)-5-¢ uza. — M.: [Ipoceemenue, 2018



eab paGoueii mporpaMMmBbl.
N3yyeHne maTemMaTUKU B CTApPIIEH IIKOJIE HAMPABJIEHO HA JIOCTHKEHUE CIIETYIOIINUX
e
o (opMuUpoOBaHHUe NIPEACTABICHUNA 00 HIAEIX W METOJax MaTeMaTUKH; O
MaTEMAaTHKE KaK YHUBEPCAIBHOM SA3bIKE HAyKH, CPEJICTBE MOJICIMPOBAHUS SBJICHUM
Y MPOIIECCOB
e OBJIAJICHHME YCTHBIM W  IIMCBbMEHHBIM  MaTEMaTUYECKHUM  SI3BIKOM,
MaTeMaTHYECKUMU 3HAHUSIMHA u YMEHUSIMU, HEOOXOITUMBIMU IS
M3y4YEeHUs IIKOJBHBIX €CTECTBEHHO-HAYYHBIX JUCUUIUIMH, IS MPOJIOJIKEHHS
00pa3oBaHUs U OCBOCHUS M30paHHOM CTIEIMaTbHOCTH Ha COBPEMEHHOM YPOBHE
e Ppa3BHUTHE JOTHYECKOTO MBIIIJICHUS, AJTOPUTMUYECKON
KYJbTYpbl,  TPOCTPAHCTBEHHOTO BOOOpa)XEHUs, pPa3BUTHE MaTEMaTHYECKOTO
MBIIIUICHUSI 1 UHTYULIMHM, TBOPYECKUX CIIOCOOHOCTEH
e BOCHHMTAHME CPEJICTBAMH MATEMAaTUKHA KYyJIbTYPbl JIMYHOCTU: 3HAKOMCTBO C
UCTOPUEH PA3BUTHS MATEMAaTHUKH, SBOJIIOIMEN MaTEMaTHYECKUX HUICH, IIOHUMAaHUE

3HAYMMOCTH MaTEMATHUKHU JIJIs1 00IECTBEHHOT'0 Mporpecca

3aga4ym padoyeil nporpaMmbl
Conepxxanue oOpa3oBaHMs, NPEICTAaBICHHOE B CpEAHEM WIKOJIe, pa3BUBAEeTCs B
CJIEIYIOLINX HAPAaBIICHUSX:
e  COBEpILEHCTBOBAaHUE TEXHUKU BbIUNCICHUN
e Ppa3BHUTHE U COBEPILICHCTBOBAaHHE TEXHUKU alnreOpanyecKkux MmpeoOpazoBaHUM,
pEILICHNs YPaBHEHHI, HEPABEHCTB, CUCTEM
e CHCTEMAaTHYECKOE M3YUYEHHE CBOWCTB I'€OMETPUYECKUX TE€J B MPOCTPAHCTBE,
pa3BUTUE MPOCTPAHCTBEHHBIX MPEACTABICHUI YyyalluXcs, OCBOCHHE CIIOCOOOB
BBIUMCIICHUS IPAKTHUUECKH BAXKHBIX TI'€OMETPUUYECKHUX BEJIUYMH U JaJIbHEHIIee
pPa3BUTHE JIOTHYECKOTO MBIIUICHHS YYaIUXCA
e cHUCTEMaTH3allUsl U PACIIUPEHUE CBEJACHUM O (QYyHKIUAX, COBEPIICHCTBOBAHHE
rpauueckux yMEHUW; 3HAKOMCTBO C OCHOBHBIMU HJEIMH U METOAaMH

MAaTEMATHUYCCKOT'O aHaJln3a B 061>eMe, MMO3BOJIAIOICM HMCCJICA0BATH 3JICMCHTAPHLBIC



GyHKIIMM ¥ pemaTh MPOCTCHININE TIeoOMETpPHYECKue, (U3UYECKUEe W JpYyrue
MPUKJIATHBIC 331241

o (opMupoBaHHE CHOCOOHOCTH CTPOUTH M  HCCIEAOBATH MPOCTEUININE
MaTEeMaTUYeCKUEe MOJCIN TP PEIICHUH TPHUKIAJAHBIX 3a/1ad, 3a7ad U3 CMEXHBIX

IUCLUAIUINH

B X0AC U3YUYCHHUA MATCMATHUKHU B CTapmeﬁ MIKOJIC y4YalmucCAa IMPOIJOJIZKAIOT OBJIAJCHHC

Pa3HOO0Opa3HBIMU CIIOCOOAMHU JIEATETLHOCTH, MPUOOPETAIOT U COBEPIICHCTBYIOT OIIBIT:

MPOBEJCHMS JOKA3aTEIbHBIX PACCYXIACHUH, JIOTMYECKOTO0 OOOCHOBAHMS BBIBOJIOB,
UCIIOJIb30BAHUS PA3JIMYHBIX SI3bIKOB MAaTEMAaTUKU JUI WLIIOCTPALUMU, UHTEPIPETALH,
apryMeHTalluy U J0Ka3aTeIbCTBa;

pELIeHHs IUPOKOTO Klacca 3a/1ay U3 pa3IudHbIX pa3/iesioB Kypca;

IUIAaHUPOBAHUS U OCYILIECTBICHUS aJTOPUTMUYECKON NEATENbHOCTH: BBINOJIHEHUS U
CaMOCTOSITEJIbHOTO COCTABJICHUSI AJITOPUTMMUYECKUX MPEANUCAHUN U UHCTPYKLUUH Ha
MaTeMaTHYECKOM MaTepHalie; BHIIIOJIHEHUS PACUETOB IPAKTUYECKOTO XapaKTepa;
IOCTPOEHUSI U HCCIEAOBAHUS MATEMaTHYECKUX MOJENICH I OMUCAHUS U PELICHUS
OPUKJIAJAHBIX 33/1a4, 3a/1a4 U3 CMEXKHBIX JAMCLUMIUIMH U PEAIbHOW JKU3HU; MPOBEPKU U
OIICHKH pEe3yJIbTaTOB CBOEW pabOThl, COOTHECEHHUS] MX C IOCTABJICHHOWN 3amauei, c
JIMYHBIM KU3HEHHBIM OIBITOM;

CaMOCTOATENbHON paboThl C HCTOYHMKAMU HMH(POpMalUM, aHalW3a, O0OOLIEHUsS H

CUCTEMATHU3AIIMH MTOJTYyYEeHHON NH(POPMAIINK, UHTETPUPOBAHUS €€ B TUYHBIN OIIBIT.

[Iporpamma paccuntana Ha 170 gacoB B roj, 5 4acoB B Henemnto (M3 HUX 39 — anredpa u

Hayaja aHanu3sa, 2 4 —reometpusi). 3a 10 — 11 kmacc - Bcero 340 vacos.

IINIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA ITPEJMETA MATEMATHUKHU

B 10 -11 KITIACCAX

B PE3YJIbTATC U3YUCHUA MATCMATUKHN Ha 0a3oBOM YPOBHC YUCHUK HOJIKCH:



3HATh / HIOHUMATH

- 3HAUCHUE MATEMATUYECKON HAYKH ISl PELICHUS 33/1a4, BOSHUKAIOLINX B TEOPUU U
MIPAKTHUKE;

- 3HAYCHUE MPAKTUKU U BOIIPOCOB, BOSHUKAIOIIUX B CAMON MATEMATUKE JJIS
dbopMHUpPOBaHUS U PA3BUTHS MAaTEMAaTUUYECKON HAYKH; UCTOPUIO PA3BUTHS TOHITHS YUCTA,
CO3JIJaHHSI MAaTEMAaTHYECKOTO aHAJIN3a, BOSHUKHOBEHUS U PAa3BUTHUSI TEOMETPUU;

- YHUBEPCAIBbHBIN XapaKTEp 3aKOHOB JIOTUKA MAaTEMATUYECKUX PACCYKICHUM, UX
PUMEHUMOCTH BO BCEX 00JIACTAX YEIOBEUECKOM JCSITEIBHOCTH;

- BEPOSITHOCTHBIN XapakTep pa3InYHbIX MIPOLIECCOB OKPYKAIOIIETO MUPA;

Kypca aareopsl

YucaoBbie 1 0yKBeHHbIE BbIPAKEHUSA

yMeTh:

— BBITIOJTHATH apu(METHIECKHE IEHCTBUS, COYETas! YCTHBIE U TUChbMEHHBIE TIPUEMBI,
IIPUMEHECHUE BBIYMCIIUTEIIBHBIX YCTPOWCTB; IOJIb30BATHCS OLICHKOM W NPUKUIAKOW IpH
MPAKTUYECKUX pacyueTrax;

— IMPUMEHSTH TOHSITHUSA, CBSA3AHHBIE C JCIMMOCTBIO LIEJBIX YHCEN MNPU PEHICHUU
MaTeMaTU4YECKHX 3a/1ady;

— BBINIOJIHATH JICMCTBUS C KOMIUIEKCHBIMU YMCIIAMU, TTOJIb30BAThCS FTEOMETPUYECKOM
VHTEPHPETALUEN KOMIUIEKCHBIX YMCEJ, B MPOCTEUIIMX CIydasX HAaXOAUTh KOMILIEKCHBIE
KOPHHM YPaBHEHUH C JEHCTBUTEIBHBIMU KO3 (UIIMEHTAMH;

— IPOBOJUTH TPEOOPA30BAHNE YHCIIOBBIX U OYKBEHHBIX BBIPAXKEHUM.

MCITOJIB30BATh MPUOOPETECHHBIE 3HAHUS M YMEHUS B MPAKTHUUECKOU JCSITEIILHOCTH H
MOBCEHEBHOM KU3HU JIJIS:

— TPaKTUYECKUX pacyeToB 1Mo (opmylaM, HCHONB3YS MpPU HEOOXOJIUMOCTHU
CIIPaBOYHBIE MAaTEPHUAJIbl U MPOCTEUIIINE BBIUNCINUTEIbHBIE YCTPOICTBA.

DOyHKUMH U TPaPuUKH
yMeTh:
— OMNpenensaTh 3HaYeHUE (PYHKIUU IO 3HAUYCHUIO apryMeHTa MpU Pa3IudHBIX

croco6ax 3aganus PyHKINMY;



— CTPOUTH IrpapMKu H3yUEeHHBIX (YHKIINH, BEIOTHATH MpeoOpa3oBaHUE TPaPUKOB;

— OMHCHIBATH 1O TpaduKy U Mo Hopmysie TOBEACHUE U CBOMCTBA (QYHKITU;

— pemaTh ypaBHEHHs, CHCTEMbl YPaBHEHMIA, HEPABEHCTBA; HCIIOJB3Yys CBOMCTBa
GyHKUMNA 1 uX rpaduyecKue NpeACTaBICHHUS;

MCITI0JIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B MPAKTHUECKOU JESITEIBHOCTU U
TIOBCETHEBHOM JKU3HU JJIS:

— ONHMCAHMS M UCCIEJOBAHMS C MOMOIIbIO (DYHKUMN pealbHbIX 3aBUCHUMOCTEH,

IPEe/ICTaBlICHUS UX TpadUuecKu; HHTEPIpETauy TpaUKOB peabHBIX MPOIIECCOB

Havyana maTeMaTH4ecKoro aHajau3a

yMeTh:

— HaXOJUTh CyMMY O€CKOHEUYHO yOBIBaIOUIEH T€OMETPUUECKON MPOTPECCUn;

— BBIYMCIATH IPOU3BOJHBIE JJIEMEHTApHbIX (YHKIMM, TNpUMEHss MpaBuia
BBIUMCJIEHUS] IPOU3BOJIHBIX, UCIOJIb3Ys CIIPABOYHbIE MATEPHAJIbI;

— UccNeaoBaTh (GYHKUMU U CTPOUTH UX IPa(UKH C MIOMOIIBIO TPOU3BOTHOM;

— peuiaTh 3a/1a4y ¢ IPUMEHEHUEM YpaBHEHHUS KacaTelbHOU K rpaduKy GyHKUIUY;

— pelarh 3aJauyd Ha HAXOXKJIEHUWE HauOOJIBIIEr0 W HAaWMEHbBILETO0 3HAYECHUS
(GYHKIIMHN Ha OTpE3Ke;

UCIIOJIb30BaTh NMPUOOPETEHHBIE 3HAHNS U YMEHMSI B IPAKTUYECKOUN AESITEIBHOCTU U
MOBCEHEBHOM KM3HU JIA:

— peleHus NPUKIAIHBIX 33Ja4, B TOM 4YHCII€ HAa HauOoJblIMe U HaUMEHbIINE
3HAYEHUS C IPUMEHEHHUEM allllapaTa MaTeEMaTHUECKOIr0 aHaIn3a.

YpaBHeHus M HEPABEHCTBA

yMeThb:

— pelath TPUrOHOMETPUUECKUE YPABHEHHUS,;

— JIOKa3bIBaTh HECJIOKHBIE HEPABEHCTBA;

— HaxoAMThb MPHUOIMKEHHbIE PEUIEHUs] YpPaBHEHMM M HX CHCTEM, HCIOJb3Yys
rpadudeckuii METo;

— pemath ypaBHEHHs, HEPaBEHCTBA M CUCTEMbl C NPUMEHEHHEM TpapUuecKux

IpeICTaBIEHUA, CBOMCTB (DYHKIINIA, MPOU3BOJHOM;



HCIIOJIB30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHS B MPAKTUUYECKON JCATEITLHOCTH U
IMOBCEJHEBHOM KU3HU JJISI:

— MOCTPOCHUS U UCCIEAOBAHUS MTPOCTEUIINX MATEMATUUECKUX MOJIEIICH.
KpaifHe PeJIKO U, €CJIM yYallluiicsi JOMYyCTUI OJIHY OIIUOKY Uik He OoJiee ABYX HEJ0YETOB,

TO MOJKCT HUCIIPABUTDb UX CAMOCTOATCIBbHO UJIN C HEOOJIBIITON IIOMOIIbIO YUUTCIIA.

JjieMeHTbl KOMOMHATOPUKH, CTATUCTUKHA U TEOPUM BEPOSITHOCTEI

YMeTh:
- peraTh NpoCTeIre KOMOMHATOPHBIE 3a/1a4X METOI0M Tepedbopa, a TakxKe ¢

HCIIOJBb30BaHHMCM HM3BCCTHBIX (I)OpMy.II;

- BBIYUCJHIATH B IPOCTEUIINX CITy4asiX BEPOSTHOCTH COOBITUI Ha OCHOBE MOJICUETA

Yucsa UCXO0/I0B;

Hcnonb3oBaTh HpI/IO6p€TeHHBIe SHAHUA U YMCHUA B HpaKTquCKOﬁ ACATCIIPHOCTHU 1

MOBCEIHEBHOM KU3HU JUIS:

- dHaJIN34a pCaJIbHbIX YHUCIOBLIX JAHHBIX, IIPCACTABJICHHBIX B BUJIC JHAI'PpAMM,

rpa(uKOB;

- aHaNM3a UHPOPMALIUU CTATUCTUYECKOTO XapaKTepa.

Kypca reoMeTpuu

YMeTh:

® pacmo3HaBaTh Ha 4YepTEkKax M MOJEISIX MPOCTPAHCTBEHHBIE (HOPMBI; COOTHOCHUT
TpeXMEpHbIE OOBEKTHI C UX OMHCAHUSIMU, U300PAKEHUSIMH;

® ONIUCHIBATh B3aMMHOE PACIIOJIOKCHHUE MPSIMBIX M TUNTIOCKOCTEH B IPOCTPAHCTBE;

® aHAJTW3HPOBATh B TMPOCTEHINMX CIIy4dasx B3aWMHOE pACIIOJIOKEHHUE OOBEKTOB B
POCTPAHCTBE;

L4 I/I306pa)KaTB OCHOBHBIC MHOI'OI'PAHHMKH KW KPYIJIBIC TCJiAd, BBIIIOIHATH YCPTCKHU IIO

YCJIIOBUSAM 3ada4M,

® CTPOUTH MPOCTEIINEe ceueHus: KyOa, NpU3Mbl, MUPAMU/IBI;



® pemaTh INIAHUMETPUYECKHUE U MPOCTEUIINE CTEPEOMETPUUECKUE 3a/1a4H;

® ICIOJIb30BaTh NPU PEUICHUH CTEPEOMETPUUYECKUX IUIAHUMETpUYECKUEe (PakThl U
METO/BI;

® [IPOBOJUTH JIOKA3aTEIbHbBIC PACCYKICHHUS B X0JI€ PEIICHUS 3a]1a4.

Hcnonb3oBaTh NMpUOOPETCHHBIC 3HAHWS M YMEHHUS B IMPAKTHYECKOW ACATEILHOCTH W

MMOBCEIHECBHOM KU3HU JJIS:

® HCCIE0BaHMS HECIOKHBIX MPAKTUYECKUX CUTYAIlMi Ha OCHOBE M3YYCHHBIX (POpMyII
U CBOICTB uryp;

® BBIUKCICHUS OOBEMOB M IUIONIAJCH MOBEPXHOCTEW MPOCTPAHCTBEHHBIX TENI MPHU
pelIeHNH TMPAKTUYSCKUX 3ajad, MCIOJIb3ys MPH HEOOXOIWMOCTH CIPABOYHHMKU U

BBIYHMCIIMTCIILHBIC YCTpOﬁCTBa.

Conepkanue y4eOHOro npeamera ajreOpbl 1 Ha4YaJja aHAJIM3a
10 xnace
YucjioBble PYHKIUHU
Omnpenenenre u crocoObl 3aaHus YUCI0BOM GyHKuU. O0nacTh onpeaeneHus u 00J1acTh
3HayeHni pynkuuu. CoiictBa Qpynknuii. UccnenoBanue Gpynkumii. Ytenue rpaduxa.
Omnpenenenue u 3ananne oopatHoit pynkuuu. [Toctpoenune rpadukoB npsiMoit 1 00paTHOMH

byHKLIUU.

Tpuronomerpuyeckne GPyHKUMH

Hucnosas OKpy>KHOCTb. JUUIMHA JyT'H YUCIOBOM OKPYKHOCTHU. UHUCI0Bast OKPYKHOCTH Ha
KOOPJMHATHOM m1ockocTu. OnpeeneHue cuiyca 1 KOCUHYCa Ha €MHUYHON
okpyxHocTu. OrpeneneHne TaHreHca U KoTaHreHca. TpuroHoMerpuueckue GyHKIUU
YUCJIOBOTO apryMEHTa. Y IPOILIEHUE TPUTOHOMETPUUECKUX BBIPAKECHUM.
Tpuronomerpudeckue QyHKIIMH YIIIOBOTO apryMeHTa. Perenne npsamMoyroabHbIX
TpeyroyibHUKOB. Dopmyiibl npusenenus. DyHKIMs y=sin X, €€ CBOMCTBa U rpaduK.
OyHKIUSA y=cos X, €€ cBoicTBa U rpaduk. [lepruognynocts pyHKIUN y=sin X, y=cos X.
[TocTpoenue rpaduka pynkuuii y=mf(x) u y=f(kx) no uzsectnomy rpaduxy QyHKIuu

y=f(x). ®yHKIIUU y=tg X U y=ctg X, UX CBOMCTBA U TpauKH.



Tpuronomerpuyeckue ypaBHeHHUs

Omnpenenenre u BEIYKMCIEHHE apKKOocHHYyca. Pemenne ypaBHeHus cost=a. Onpenenenue u
BBIYMCIIEHHE apKCHUHYyca. PenieHne ypaBHeHus sin t=a. ApKTaHT€HC U apKKOTAHTEHC.
Pemenune ypaBuenuni tg x=a, ctg x=a. [Ipocreiimme TpuroHOMeTpUIECKHE

ypaBHEHUs. Pa3nuHbple METObI PELIEHUS YPABHEHUIA.

OJIHOpO)IHBIe TPUTOHOMCETPUYICCKHUEC YPABHCHHA.

IIpeoOpa3oBaHue TPUTOHOMETPHUUYECKHUX BBIPAKECHUI

CuHyC ¥ KOCMHYC CyMMBI M PA3HOCTH apIryMEHTOB. TaHI€HC CyMMBI U Pa3HOCTH
apryMEHTOB.

®opMmyibl ABOIHOTO aprymenTa. [IpeobpazoBanue cyMM TPUTOHOMETPUUECKUX (PYHKIUI
B npousBegeHue. [IpeodpazoBanue npou3BeI€HUN TPUTOHOMETPUYECKHUX (DYHKIIHI B

CYMMBI.

IpousBoanas

UucnoBele NOCIIEIOBATEIBHOCTH U X cBoicTBa. [Ipenen nocnenosarenbHocT. CyMMa
O0eckoHeuHOM reomeTpuueckoi nporpeccuu. [Ipenen dpyukiuu Ha 6eckoneunoctu. [Ipenen
dbynkuuu B Touke. [Ipupamenue aprymenta. [Ipupamenue ¢pynknuu. Onpenenenue
npousBoaHou. [IpousBoanas u rpapuk Gyukiuu. [IpousBonnas u kacarenbHas. opMyIibl
JUISl BBIYUCIICHUS TPOU3BOAHBIX. [Ipou3BoiHast cioxuol GyHkiuu. [Ipumenenue
MIPOU3BOIHOM IS UCCIIeIOBAaHUS (DYHKIIMI HA MOHOTOHHOCTD U DKCTPEMYMBI.

I'padux bynkumu, rpaguk npousBoaHoi. [Ipumenenre mpou3BOAHON SISl HCCIICIOBAHUS
dbynkuuii. [Toctpoenue rpadukor dhynkmmii. 3axauu ¢ mapamerpom. [ 'paduyaeckoe
pelieHue.

AJITOPUTM OTBICKaHUSI HAUOOJIBIIIET0 U HAMMEHBIIIETO 3HAYCHUN HEMPEPHIBHON (QyHKIIUU
Ha OTpE3Ke.

[IpumeneHue Mpou3BOAHOMN ISl OTHICKaHUSI HAMOOJIBIIETO U HAMMEHBIIIETO 3HAYCHU N
HEMPEPHIBHON (QYyHKIINH HA TPOMEKYTKE. TEKCTOBBIE M T€OMETPUUCCKHUE 3a]]a9H Ha
OTBICKaHHE HAMOOIBIINX U HAUMEHBIITUX 3HAYCHUI BEJTHYUH.

Oo6o0maroiiee NOBTOPEHUE

11 kiaace



IHoBTOpenue kypca 10 kiacca
IlepBOOOpa3Has U MHTErpPaI

ITepBooOpa3zHas. [IpaBuia oTeickaHus IEpBOOOpa3HbIX. HeonpeneneHHplil HHTErpall.
Tabnuiia OCHOBHBIX HEONPEIEIEHHBIX HHTETPAJIOB. 3aJau, IPUBOSAIINE K TOHSATHIO
onpezneneHHoro uHrerpana. [lonsarue onpenenennoro unrerpaina. @opmyina Herotona —
JleiiOnuna. Berunciienue miomaaen miockux (puryp ¢ moMoIibo onpeaeaeHHOro

UHTErpasa.
Crenenu u kopuu. CteneHHbie PyHKIMU

[ToHsiTHE KOPHS IT-U CTENEHU U3 IEUCTBUTENBHOrO Yucaa. OyHKIUHU Yy = 7{/}, UX CBOMCTBA
u rpaduku. CBOMCTBA KOPHS I1- cTeneHu. [IpeoOpazoBanre BeIpaXEHUM, COAEPIKAIITIX
paaukaner. O600IeHre TOHATHS O MoKa3aTene crernenn. CTeneHHbie (QYHKIIHN, UX

CBOICTBA U TpaduKH.
IHoka3zaTejbHas v Jjorapupmudeckas QyHKIMH

[TokazarenbHast pyHKIHMsA, €€ cBOiCTBa U rpaduk. [lokazaTrenbHbIe ypaBHEHUS.
[TokazaTenbHuble HepaBeHcTBA. [lonsTue norapudma. Gyukuus y = log, x, ee cBoiicTBa U
rpaduxk. Cpoiicta norapudmos. Jlorapubmuueckue ypaBuenus. Jlorapupmudeckue
HepaBeHcTBa. [lepexos k HoBoMy ocHoBaHuIo Jorapudma. uddepenupoanue

MIOKa3aTEeNbHON U TorapuPMUUecKoi QyHKITHI.
YpaBHeHnus U HepaBeHcTBA. CHcTeMbl ypPaBHEHHI M HEPABEHCTB

PaBHOCHIBHOCTE ypaBHEeHMI. O0IIKE METO/IbI PEIIEHUS YPABHEHUI: 3aMEHa yPaBHEHUS
h(f(x)) = h(g(x)) ypaBaenuem f(x) = g(X), pa3noxxeHue Ha MHOKHUTEIIH, BBEJICHUE HOBOM

nepeMeHHOM, (PYHKIIMOHANBHO — rpa@UUEeCKUil METO/I.

Pemenne HCPABCHCTB C O,Z[HOﬁ HepCMeHHOﬁ. PaBHOCHIIBHOCTH HCPAaBCHCTB, CUCTEMBI U

COBOKYITHOCTH HEPABEHCTB, HPPALMOHAJIbHBIE HEPABEHCTBA, HEPABEHCTBA C MOIYJISIMHU.
Cucrembl ypaBHEHUI. Y PaBHEHUS U HEPABEHCTBA C ITApPAMETPAMM.
O6o0maroee NOBTOpPEeHUE

Conepxxanue y4eOHOro npeaMera reoMmeTpuu



10 xkiaacce

Beenenune Ilpeamer crepeomeTpun. AKCHOMBI cTepeoMeTpu. HekoTopsle ciencTBus u3
AKCHOM.

OcHoeHnas yenb — TO3HAKOMUTBH Y4YallUXCsl C COJEpPNKAHUEM Kypca CTEPEOMETpPHUH, C
OCHOBHBIMH TOHSTHSIMHU M AaKCHOMaMHM, NPHUHATBIMA B JTAaHHOM KypcCe€, BBIBECTH IIE€PBBIE
CIEACTBUS U3 aKCUOM, J1aTh IIPEJCTABICHUE O TE€OMETPUUYECKUX TENaX U UX NMOBEPXHOCTSX,
00 M300paK€HWHM NPOCTPAHCTBEHHBIX (UIyp HaA YEpTEKE, O MPUKIATHOM 3HAYCHHUU
rE€OMETPUH.

W3yyeHun crepeoMeTpuu [OJDKHO O0a3upoBaThCsi HA HAIVISIAHOCTA U JIOTMYECKOU
ctporoctd. Omopa Ha HaIISIHOCTh — HEINPEMEHHOE YCIOBUE YCIEUIHOIO YCBOCHHS
MmaTepuanga, U B CBSI3U C OTUM HY)XHO YJCJIUTh OONbIIOE BHUMAHHE IPAaBUIBHOMY
M300pKEHUIO Ha YepPTEkKE MPOCTPAHCTBEHHBIX (puryp. OMHAKO HATISTHOCTD JIOJDKHA OBITH
IIPOHU3aHA CTPOTOM JIOTUKOM.

I[HapamienbHOCT, NPAMBIX M IUIOCKOCTed [lapamienbHOCTh MNpAMBIX, NOPSIMON H
IJIOCKOCTU. B3auMHOE pacnoyIOKEHHE IBYX MPSIMBIX B IPOCTPAHCTBE. YTOI MEXAY ABYMS
npsimeiMu. [TapamienbHOCTE TI0CKOCTEN. TeTpasap u nmapasuiesenumen.

OcHosHas yenvb — cPOPMUPOBATH MPEJCTABICHUE YYAIIUXCS O BO3MOXKHBIX CIydasx
B3aMMHOI'O PAaCIHOJIOKEHUSI JIBYX IMpPSAMBIX B IHPOCTPAHCTBE (IIPSIMBIE IEPECEKAIOTCH,
OpsiIMble NapaJuIeTIbHBL, MPSIMbIE CKPELIUBAIOTCS), MPSAMOM M MIIOCKOCTH (IIpsiMasi JIEKUT B
IUIOCKOCTH, MpsiMas M IUIOCKOCTh IEPECEKAIOTCS, NpsiMas M IJIOCKOCTh NapaljieibHbI),
U3YUYUTh CBOMCTBA U NPU3HAKU NAPALICITBHOCTH MPSAMBIX U IIJIOCKOCTEH.

OC00EHHOCTh JTaHHOTO Kypca COCTOMT B TOM, YTO YK€ B MEpPBOW IjaBe BBOJASTCS B
pPacCMOTPEHHE TETPaAdAp U NapajuIeNICUIE] U yCTAaHABIMBAKOTCS HEKOTOPBIE UX CBOMCTBA.
OT0 naeT BO3MOKHOCTh OTpadaThiBaTh MOHATHUS MapaJlJICIbHOCTH MPSIMBIX U IJIOCKOCTEN
Ha 3TUX JIBYX BHMJIaX MHOTIOTPAaHHHUKOB, YTO, B CBOKO OYE€pEIb, CO3/AET ONPEICICHHBIN
3a/1en K riiaBe « MHOTOIpaHHUKWY.

IlepneHAMKYJISAPHOCTH NPAMBIX H IIOCKOCTEH
[leprieHIMKYASAPHOCTh NMPAMON M IUIOCKOCTH. llepneHauKyissp ¥ HakIOHHBIE. YTOI

MEXKIY TIPSIMOU U TJIOCKOCTHIO0. JIByrpaHHsbIii yroi. [lepneHauKyIsipHOCTh TIOCKOCTEM.



OcHosHasi yeib — BBECTU MOHSTUS NEPHEHIUKYISIPHOCTA NPSAMBIX M IUIOCKOCTEH,
V3YYUTh NPU3HAKHU MEPIEHIUKYISIPHOCTH MPSAMOMN U INIOCKOCTH, IBYX IUIOCKOCTEN, BBECTH
OCHOBHBIE METPUUECKHUE TTOHATHS: PACCTOSTHUE OT TOUKH JI0 TNIOCKOCTH, PACCTOSIHUE MEKITY
NMapajyIeIbHbIMU  TUIOCKOCTSIMHA, MEXKAY MapaJUIeIbHbIMU NOPSIMOM H  IHIOCKOCTBIO,
pPacCTOSIHHE MEXAY CKPEIIMBAIOIIMMUCS MPSIMBIMHU, YTOJ MEXKIY OPSIMOM M IIOCKOCTHIO,
YIroJI MEXIY ABYMS IJIOCKOCTSIMU. M3yuuTh CBOMCTBA MPSAMOYTOJIBHOTO MapalIeICUIea.

MHororpanHuKu

[Tonstue muororpannuka. Ilpusma. [Ilupamupa. [IpaBriibHbIE MHOTOIPaHHUKH.

OcnogHas yenb — TO3HAKOMHUTH YYAlIMXCSd C OCHOBHBIMM BHJAMH MHOTOTPAHHUKOB
(mpu3ma, mHMpamMuia, yCEeYeHHas nupamuaa), ¢ QopMmynond ODiinmepa I BBITYKIBIX
MHOTOIPaHHUKOB, C MPABUWJIbHBIMA MHOTOTPAHHUKAMU U 3JIEMEHTAMHU UX CUMMETPHH.

MHororpaHHuK ONpeAEseTCs KaK MOBEPXHOCTh, COCTABJIEHHAS] U3 MHOTOYTOJIbHUKOB U
OTPaHUYMBAIOIIAS] HEKOTOPOE I€OMETPUYECKOE TENIO. B CBSA3M € 3THUM yTOUHSIETCS Camo
MOHSTUE TEOMETPUYECKOTO TeJIa, JIJIsl YErO BBOAMUTCS €IIe Psii HOBBIX MOHATUN (TpaHUYHAs
TOYKa, BHYTPEHHSISI TOUKA U T.J1.).

BekTopbl B IpOCTpaHCTBE

[TonsTue BexkTopa B mpocTpaHCTBE. CI0KEHHWE W BBIYUTAHUE BEKTOPOB. Y MHOXKCHHE
BEKTOpa Ha uyncio. KoMiuianapHeie BEKTOPHI.

OcHosnas yenb — 3aKpENNUTh U3BECTHBIE YUAIIUMCS U3 Kypca INIAHUMETPUHU CBEACHUS O
BEKTOpax M JICUCTBUSX HAJ HUMH, BBECTH IIOHSATHE KOMIUJIAHAPHBIX BEKTOPOB B
MPOCTPAHCTBE M PACCMOTPETHh BOMPOC O PA3JIO0KEHUU JIFOOOT0 BEKTOpPa MO TPEM JaHHBIM
HEKOMIUIaHAPHBIM BEKTOPAM.

IToBTOpEHHME.
11 KJIACC

MeTtoa KOOpAMHAT B IPOCTPAHCTBE. I BHKEHUS

Koopaunatel TOukm u kKoopauHaThl BekTOpa. CKajasipHOE NPOU3BEICHHE BEKTOPOB.
JIBHO>KEHUS.

OcHnosnas yenb — CcHOPMUPOBATH yMEHUE YYAIIMXCA MPUMEHSITh BEKTOPHO-
KOOPAMHATHBIA METOJ K PEUICHHWIO 3aJa4 HAa BBIYMCICHHUE YIJIOB MEXIY HOPSIMBIMU H

IIITIOCKOCTAMMU U paCCTOHHI/Iﬁ MCXKAY ABYMs TOYKAMH, OT TOYKHU A0 IINIOCKOCTH.



BBoaurcs moHsATHE OPSIMOYTOJILHOM CHUCTEMBI KOOPAMHAT B MPOCTPAHCTBE, JAIOTCS
ONpEe/IeNICHUs] KOOPJAUHAT TOYKH M KOOPJAUMHAT BEKTOpPA, PACCMATPUBAIOTCS MPOCTEUINIHE
3a1a4d B KOOpJAMHATaX. BBOOWTCS CKAISIPHOE MPOWU3BEICHHE BEKTOPOB, NEPEUUCISIOTCS
€ro cBoucrTBa. M3ywarorcs NBMKEHHsS B NPOCTPAHCTBE: LEHTpaIbHAass CUMMETPHUs, OCEBas
CUMMETpHUS, OCEBAsE CHMMETPUS U 3€pPKaJbHAsI CAMMETPHSI.

Hununap, KoHyc, map.

[Tonstne nunmuaapa, [lmomane noBepxHoctu mwimHApa. [lonstue konyca. Ilnomans
MOBEPXHOCTH KOHyca YcedyeHHbIH koHyc. Cdepa u map. YpaBHeHue cdepsl. Bzaumuoe
pacnoJyioxxeHue cepsl U ockoctu. KacarenpHas miuockocTs k cdepe. [nomans cdepsl.

Ocnoenas yenp — NaTh y4alldMCs CHCTEMaTHYeCKHE CBEJCHHS 00 OCHOBHBIX Telax U
MOBEPXHOCTSX BpallleHUs — HWIMHAPE, KOHYyce, cdepe, mape.

N3ydenue KpyribIX TeJl M HX MOBEPXHOCTEM 3aBEPIIAET 3HAKOMCTBO YYAIIUXCA C
OCHOBHBIMHU TPOCTPAHCTBEHHBIMU (urypamu. BBondrcs NOHATHS HUIMHIPUYECKOM U
KOHMYECKON OBEPXHOCTEN, IUINHAPA, KOHYCa, YCEUEHHOTO KOHYCa.

O0BbemblI TE

O6bem mpsiMoyTosbHOTO Tapaienenuneaa. O0beMbl MPSMON MPU3MBI M IUIUHIPA.
OOBbeMbl HAKJIIOHHOW TPU3MBI, MUpaMuUbl U KoHyca. OO0beM Imapa U IJIoIaaAb CQephl.
OOBeMbI IapOBOr0 CErMEHTA, IIIAPOBOTO CJI0SI, IIAPOBOI0 CEKTOPA.

OcHosHas yenb — BBECTU TOHATHE 00beMa Tela U BbIBECTH (DOPMYJIbI JIJIsl BBIYUCICHUS
00bEMOB OCHOBHBIX MHOTOT'PAHHUKOB M KPYTJIBIX TEJI, U3YUEHHBIX B KypCE CTEPEOMETPUH.

[TonsiTue oObema Tena BBOJAUTCS AHAIOTMYHO TMOHSATHIO TUIOMIAAM TIIOCKOW (DUTYpHI.
®opMyIHpyIOTCS OCHOBHBIE CBOWCTBA OOBEMOB M Ha MX OCHOBE BBIBOAMUTCS (opMmyria
00beMa IPsIMOYTOJIBLHOIO MapalijIeienuIe/a, a 3aTeM IPsIMON IPU3MbI U LIWJIUHJIPA.

IHoBTOpenue. Pemenune 3agau.

TemaTtnyeckoe MmIaHUpOBaHUE

anreOpbl 1 Havana aHanu3a 10 kimace

Howmepa Tema ypoka KonunuecTtBo
YPOKOB T10 4acoB
MOPSAKY
I'naBa 1. UnucsioBbie GyHKIIUA 6u
1-2 §1. Ompenenenue YUCIOBON (GYHKIIMU U CITOCOOBI €€ 2




3aJaHus.

3-6 §2. CoiicTBa QyHKIMIA 4
I'naga 2. Tpuronomerpuyeckue GyHKunH 304
7-9 §4. UncnoBas OKpy»KHOCTb 3
10-14 §5. UuciioBast OKpY»XKHOCTh Ha KOOPIWHATHON TIOCKOCTH S5
15-17 §6. Cunyc u KocuHyc. TaHreHC ¥ KOTaHT'€HC 3
18-20 §7. Tpuronomerprueckue GyHKIIUH YUCIOBOTO 3
apryMeHra
21-22 §8. Tpuronomerpuueckre GyHKIUN yIIIOBOrO apryMeHTa 2
23-26 §9. dopmyIIbl IPUBEICHUS 4
27-28 §10. dynkius y = sin x, ee cBoiicTBa U rpaduK 2
29-30 §11. dyHKIMA y = COS X, €€ CBOHCTBA U rpaduk 2
31 §12. IlepuoguunocTh QYHKIMIA Y = Sin X, y = COS X 1
32-33 §13. IIpeoOpazoBanue rpaduKOB TPUTOHOMETPUICCKHX 2
byHKIMH
34-36 §14. dyHKIUM Yy = tan X, y = cot X, UX CBOHCTBA 1 3
rpaduku
I'naBa 3. Tpuronomerpuyeckue ypaBHeHUs! 124
37-39 §15. Apkkocunyc. Pelenue ypaBHenus cost = a 3
40-42 §16. Apkcunyc. Pemenue ypaBHenus sint = a 3
43-44 §17. ApKTaHTeHC ¥ apKKOTaHIeHC. Pelienue ypaBHeHUi 2
tant = a, cott = a
45-48 §18. TpuroHoMeTpru4ecKrue ypaBHEHHUS 4
I'naa 4. Ilpeo6pa3oBaHue TPUTOHOMETPUYECKHX 154
BbIpasKeHHH
49-51 §19. CuHyC ¥ KOCHHYC CYMMBI U Pa3HOCTH apryMEHTOB 3
52-53 §20. TaHreHC CyMMBI U pa3HOCTH apryMEHTOB 2
54-56 §21. ®opmyIibl TBOWHOTO apryMeHTa 3
57-60 §22. IIpeoOpa3oBaHne CyMM TPUTOHOMETPHUECKUX 4
GbyHKUMN B TPOU3BEICHUS
61-63 §23. IIpeoOpa3oBaHue MPOU3BEICHUI 3
TPUTOHOMETPUUYECKIX (DYHKITHI B CYMMBI
I'naga S. IlpousBoaHast 354
64-66 §24. YucnoBble MOCIIEI0BATEIILHOCTHA U UX CBOMCTBA. 3

[Ipenen nocieq0BaTEIbHOCTH




67-68 §25. Cymma GECKOHEUHOM T€OMETPUIECKOM MPOrPeCCHH 2
69-71 §26. TIpenen GpyHKIHH 3
12-74 §27. OnpeieaeHne NPOU3BOIHOM 3
75-79 §28. BeruucieHue mponu3BOIHBIX S5
80-82 §29. VpaBHeH#He KacaTelbHOU K TpaduKy QyHKIIUH 3
83-85 §30. [IpuMeHEeHHE TIPOU3BOTHOM JJIsl KCCIICIOBAHHMS 3
(byHKIMI Ha MOHOTOHHOCTH M DKCTPEMYMBbI
86-89 §31. ITocrpoenue rpadguxos GyHKIMit 4
90-92 §32. IlpumeHeHHE IPOU3BOTHON ISl OTHICKAHUS 3
HauOOJBIIEr0 U HAUMEHBIIIEr0 3HAYEHUI HEeTPEPHIBHOU
(GyHKIIMY HA TPOMEKYTKE
93-98 3amauu Ha OTHICKAaHWE HAaUOOJIBIINX M HAMMEHBIITNX 6
3HAYEHHU BEJIMYNH
99-102 [ToBTOpEHuUe 4
TemaTuueckoe miIaHUpOBaHUE
anreOpbl 1 Havana aHanu3a 11 kimace
Howmepa Tema ypoka KosmmuecTBo
YPOKOB TIO 9acoB
MOPSIIKY
I'naea 6. Crtenenu u kopau. CreneHHbIe PYHKIIHU 164
1-2 § 33. [loHaTHe KOpHS N-il CTENEHU U3 ACHCTBUTEIIBHOTO 2
3-4 qyucJia. 2
5-6 § 34. ®yHKIMU Y= X, UX CBOWCTBA U TPapUKH. 2
7-9 § 35. CoticTBa KOpHSA N-# CTETICHH 3
10 § 36. IIpeoOpazoBanme BEIPAKESHUM, COIEPKAIIIIX 1
11-13 paauKabl 3
14-16 Koumponvnas paboma Ne 1. 3
§ 37. O6001mIeHNE MOHATHS O MIOKa3aTelie CTCICHH
§ 38. Crenennble GyHKINUU, UX CBOMCTBA U rpaduKu
I'naga 7. lloka3areinbHas M JJorapupmmuyeckas 324

pyHKIUMn.




17-19 § 39. IlokazarenbHas QpyHKIUS, €€ CBOMCTBA U rpaduk 3
20-25 § 40. [Toka3arenbHbIE YPABHEHUSI U HEPABEHCTBA 6
26 Komnmponvuas paboma Ne 2. 1
27-28 § 41. IlonsiTue morapudma 2
29-30 § 42. Oynkuuu y= l0g X, ee cBolicTBa U rpaduK 2
31-33 § 43. CgoiicTa jorapudmon 3
34-38 § 44. Jlorapudmudeckre ypaBHECHUS 5
39 Konmponvnas paboma Ne 3. 1
40-42 § 45. Jlorapudmuyeckue HepaBEeHCTBA 3
43 § 46. [lepexoa Kk HOBOMY OCHOBaHHUIO jorapudma 1
44-46 § 47. NuddepennupoBanne nokazaTeabHON U 3
jgorapuMuyYecKor QyHKIIHMA.
47 Koumponvnas paboma Ne 4. 1
I'nasa 8. IlepBooOpa3Hasi U MHTErpaJ. 9y
49-51 § 48. IlepBooOpa3Has 3
52-56 § 49. OnpeneneHHbIN HHTETPAT 5
57 Konmponvnas paboma Nes 1
I'nasa 9. IjaeMeHTBI MATEMATHUYECKON CTATHCTHKH, 114
KOMOMHATOPUKHU M TCOPHH BEPOATHOCTEH.
58-59 § 50. Cratuctuyeckasi 00pabOTKa JaHHBIX. 2
60-61 § 51. [IpocTeiinine BEpOATHOCTHBIE 3a/1a4H. 2
62-63 § 52. Coueranusi U pa3MEILICHHUS. 2
64-65 § 53. ®opmyna 6uHoma HeroToHa. 2
66-67 § 54. Ciiyqaiinbpie COOBITHS M UX BEPOSTHOCTH. 2
68 Koumponvnas paboma Neb. 1
I'naBa 10. YpaBHenusi u HepaBencTBa. CHCTEMBI 224
YPABHEHUI 1 HEPABEHCTB.
69-70 § 55. PaBHOCHIILHOCTH YpaBHEHUIA. 2
71-74 § 56. O01IKEe MEeTOABI PEIICHUs YPaBHEHUH. 4
75-79 § 57. PellieHue HepaBEHCTB C OJHOM MMEPEMEHHOM. 5
80-81 Konmponvuas paboma Ne7. 2
82 § 58.YpaBHEeHUS 1 HEPABEHCTBA C ABYMS NIEPEMEHHBIMH. 1
83-86 § 59. Cucrembl ypaBHCHHIA. 4
87-90 § 60. YpaBHEHUS 1 HEPaBEHCTBA C IMapaMeTpaMHu. 4
91-102 | Iloemopenue 124

TemaTtnyeckoe MIaHUPOBAHUE

reometpu 10 knace




Howmepa Tema ypoka KosmuecTBo
YPOKOB I10 4acoB
MOPSIAKY

BBeneHnue (AKCMOMBI CTEPEOMETPHH M UX CJI€ICTBHSA) Sy

1 IIpenmer crepeoMeTprun. AKCHOMBI CTEPEOMETPHM, T1. 1, 1
2

2 HexkoTopele cneacTBus U3 akcuom, 1.3 1

3 Pemienue 3a1a4 Ha IPUMEHEHUE aKCHOM CTEPEOMETPHUHU 1
U UX CIIEJICTBHUM.

4 Pemenue 3a1a4 Ha NPUMEHEHNE AKCHOM CTEPEOMETPUU 1
Y UX CIICJICTBUU.

3) Pemenue 3a1ay Ha IPUMEHEHUE AKCUOM CTEPEOMETPUH 1
Y UX CIICJICTBU.

I'nasa 1. Ilapanjie1bHOCTh NPSIMBIX U IJIOCKOCTEH 194

§ 1. Ilapannenvnocms npamvixX, RPAMOIL U HIIOCKOCHIU.

6 [TapannenbHbie OpsIMbIE B TPOCTPAHCTBE. 1
[TapanienbHOCTh TpeX NPAMBIX, 1. 4, 5.

7 [TapannenbHOCTh IPSIMOM M IIJIOCKOCTH, 1. 6 1

8 [loBTOpEHME TEOpHH, PELIEHHE 3a7a4 Ha 1
NapajyieIbHOCTh MPSIMON U TIIOCKOCTH.

9 [ToBTOpEHNE TEOPUH, PELICHUE 33/1a4 Ha 1
napajuieIbHOCTh MPSIMOU U TJIOCKOCTH.

10 IToBTOpEHME TEOpUH, pELICHUE 3aa4 Ha 1
MapajuieIbHOCTh NPSIMOM U TIJIOCKOCTH.
§ 2. Bzaumnoe pacnonoscenue npamuix 6
npocmpancmee. Y201 mexcoy 08yma npAMbIMu

11 CxkpemuBaroniuecs npsiMbie. [IpoBenenune uepes oJiHy U3 1
CKPEIIMBAIOIIUXCS MPAMBIX TIJIOCKOCTH, TTapalIeIbHOM
JIPYTOU NPSIMOM, I1. 7.

12 VYTIubl ¢ COHANIPABIEHHBIMU CTOPOHAMHU. YTOJI MEXIY 1
MpsAMBIMHY, 11. 8, 9.

13 IToBTOpEHUE TEOpUH, PENICHUE 3a/1a4 110 TEME. 1

14 IloBTOpEHNE TEOpUH, PELIEHUE 3a/1a4 110 TEME. 1

15 Konmponvnas paboma Nel 1
§ 3. Hapannenvnocms niockocmeil.

16 [Tapaitenbabie IOCKOCTH. [Ipr3HaK mapannenbHOCTH 1
IBYX IUIOcKoCcTeN. CBOMCTBA MapasieNbHbIX
miockoctei, m. 10, 11.

17 [TapannenbHblie IOCKOCTH. [IpU3HaK mapamienbHOCTH 1
IBYX MuiockocTeil. CBOMCTBA MapasiebHbIX
miockocreit, m. 10, 11.
§ 4. Tempa’op u napannenenuneo

18 Terpasap. [Mapamnenenunen. CBoiicTBa rpaHeit u 1




MaroHaliel napasuienenunena, n. 12, 13.

19 Terpasap. [lapannenenunen. CoiicTBa rpaHeit u 1
IyaroHajiey napasienenumnenaa, m. 12, 13.

20 3amaun Ha TOCTPOCHHUE CEUCHU, 1. 14. 1

21 3agaun Ha MOCTPOCHUE CeUCHHU, 1. 14. 1

22 [ToBTOpEHUE TEOpHUH, PEIICHUE 3a/1a4 110 TEME. 1

23 IToBTOpEHNE TEOPUH, PENIEHUE 3a/1a4 10 TEME. 1

24 Konmponvnas paboma Ne2 1

I'naga 2. IlepneHANKYJIAPHOCTH NPSIMbBIX U 204
IVIOCKOCTEN

§ 1. Ilepnenouxynapuocms npAmMoll U n10OCKOCHU.

25 [leprieHIUKYISIpHBIE TIPSAMBIE B IPOCTPAHCTBE. 1
[lapannenbHbie NpsSMbIE, MEPIEHIUKYISPHBIE K
IUIOCKOCTH, 1. 15, 16.

26 [Ipu3Hak neprneHaAnKyIIPHOCTH IPSIMOM U MIIIOCKOCTH, TI. 1
17.

27 Teopema o npsAMON, NEPIICHANKYISAPHON K IIJIOCKOCTH, II. 1
18.

28 Perenne 3aa4 Ha MEePIEHIUKYISIPHOCTD MPSIMOM U 1
TIJIOCKOCTH.

29 Pemenne 3a1a4y Ha IepIEHIUKYJISPHOCTD MPSIMOU U 1
IJIOCKOCTH.

30 Peuienue 3a1a4 Ha NEPIEHIUKYJIIPHOCTD MPSAMOU U 1
TUIOCKOCTH.
§ 2. Ilepnenouxkynsap u HaxKioHHble. Y2071 MeHCOY
NPAMOU U NJI0CKOCHLbIO

31 PaccrostHue ot ToukM 10 mIockocTu. Teopema o Tpex 1
neprneHauKysipax, . 19, 20.

32 VYros Mexly IpsIMOM U TJIOCKOCTBIO, 1. 21. 1

33 [ToBTOpEHUE TEOPUH, PEIICHUE 3a/1a4 HA IPUMEHEHUE 1
TEOPEMBI O TPEX MEePICHIUKYISpaxX, Ha YTOJI MEXKITY
MPSMOM U TIOCKOCTBIO

34 [ToBTOpEeHME TeopuH, pElICHHE 3a/1a4 Ha TPUMEHEHNE 1
TEOPEMBI O TPEX MEPIECHINKYISIPax, Ha YTOJl MEXITY
IPSIMOM U IIJIOCKOCTBIO

35 [ToBTOpEHME TEOpHH, PEIICHHE 3aa4 Ha TPUMEHEHUE 1
TEOPEMBI O TPEX MEePIEHIUKYISpaxX, Ha YToJI MEKITY
MPSAMOM U TIIOCKOCTBIO

36 [ToBTOpEHME TeopHH, pEIICHHE 3a1a9 Ha TPUMEHEHNE 1
TEOPEMBI O TPEX MEPICHINKYISApaxX, Ha yTOJI MEXKTY
IIPSIMOU U IIIOCKOCTBIO
§ 3. /leyepannwuii yeon. Ilepnenouxkynapruocmso
njiockocmeil.

37 JIByrpanusiil yroi. [Ipu3Hak neprneHIuKyIspHOCTU JBYX 1
TUIOCKOCTEH, 1. 22, 23.

38 JIByrpansslii yroi. IIpu3Hak neprnesamKyJIs[pHOCTH JBYX 1




IUIOCKOCTEH, 1. 22, 23.

39 [IpsiMoyroJibHBIN Mapaienenunen, . 24. 1

40 IIpssMOYTOJIBHBIN Mapasienenumen, . 24. 1

41 IloBTOpEHNE TeOpuH, PEMIEHUE 3a/1a4 110 BCEU TEME. 1

42 IToBTOpEHNE TEOPUH, PELIEHUE 3a]1a4 10 BCEU TEME. 1

43 IToBTOpEHUE TeOpHUH, PEIICHUE 3a/1a4 110 BCEH TeMe. 1

44 Koumponvnas paboma Ne3 1

I'naBa 3. MHOTOrpaHHMKH 124

§ 1. llonamue mnozozpannuka. Ilpusma.

45 ITonatne muHororpannuka. [Ipuzma, mronans 1
MOBEPXHOCTHU NPU3MBI, 1. 25-27.

46 [Tonarue mHororpannuka. [Ipusma, miomnaas 1
MMOBEPXHOCTH MPU3MBI, 11. 25-27.

47 [Tonsitue MHOTOTpanHMKa. [Ipu3ma, romans 1
MOBEPXHOCTHU NPU3MBI, 11. 25-27.

48 ITonsitne mHOTOrpannuka. [Ilpusma, mromans 1
MOBEPXHOCTHU MPU3MBI, 1. 25-27.
§ 2. llupamuoa.

49 ITupamupa. IlpaBunpHasg nupamuga. 1. 28 1

50 [IpaBunbHas nupamuga. Y ceuenHas nupamuaa. . 28-29 1

51 ¥YceuenHas nupamuaa. [lmomane noBepxHocTu 1
nupamusl, . 29-30

52 [Imomaae noBepxHoCcTH nupamuabl, .30 1

53 Pemenue 3a1a4 no teme. 1
§ 3. llpasunvnvle MHO20ZPDAHHUKU

54 CummeTpus B mpocTpanctse. [loHATHE TPaBUIBLHOTO 1
MHOTOTpaHHuKa. 1. 31-32

55 [loHsATHE MPaBUIBHOTO MHOTOTPAHHHUKA. DJIEMEHTHI 1
CUMMETPHUH NPABWIHHBIX MHOTOTPAHHUKOB, 1. 32-33

56 Konmponvnas paboma Noed 1
I'naBa 4. BeKTopbl B IPOCTPAHCTBE 6u
§ 1. llonamue eekmopa 6 npocmpancmee.

57 ITonsarue BekTopa. PaBeHCTBO BEKTOPOB, 1. 34, 35. 1
§ 2. Cnoscenue u eviuumanue 6eKmopos. Y muorcenue
6€KMopa Ha 4uco.

58 CnoxeHune u BelYUTaHue BEKTOPOB. CyMMa HECKOJIBKUAX 1
BEKTOpOB. 1. 36-37

59 YMHOXKEHHE BEeKTOpa Ha Yucio, 1. 38 1
§ 3. Komnaanapnwvie 6exmoput

60 Kommuianapusie Bexktopsl. [IpaBuio nmapannenenurmena. 1
Paznoxenue BekTopa no TpeM HEKOMIUIaHAPHBIM
BEeKTOpam, 1. 39-41.

61 Kommnanaphsie BekTopsl. [IpaBuiio napaienenumnena. 1
Pa3noxenue BeKTopa no TpeM HEKOMILIaHAPHBIM
BeKTOpam, 1. 39-41.

62 IToBTOpEeHME TeopUH, pelIeHUE 3a]1a4 110 TEME. 1




63-68 HTorosoe noBropenne kypca reomerpuu 10-ro 64
KJiacca.
HUTOTO 684
Tematnyeckoe MIaHUPOBAHUE
reomeTpuu 11kmacc
Howmepa Tema ypoka KomnuectBo
YPOKOB I10 4acoB
MOPSIKY
Fnasa 5. MeTopa KoopAUHAT B NPOCTPaAHCTBE 154
51. KoopduHamsl MoYKu U KOOpOUHaMblI 8eKMopa
1 [MpAMoOyrosibHaa cucTema KoopAamHaT B NPOCTPaHCTBE 1
(n.42)
2-3 KoopauHatbl BekTopa (n. 43). 2
4 CBA3b MeXKay KOopaMHATaMn BEKTOPOB U 1
KoopAnHaTamu Touek (n. 44)
5-6 MpocTeinwue 3aga4m B KoopauHaTax (n. 45). 2
7 KoHTponbHaAa paboTta Nel 1
3 2. CkansapHoe npoussedeHue 8eKmopos
8-9 Yron mexay sektopamu. CKanapHoe npounssegeHune 2
BeKkTopos (nn. 46,47)
10 BbluncneHune yrnos mexay npambIMm U NIOCKOCTAMM 1
(n. 48).
11 NoBTOpEeHWe BOMNPOCOB TEOPUN U peLLeHmne 3a4au. 1
$3. flsuxceHus
12-13 LleHTpanbHaa cummeTpua (n. 49). OceBana cummeTpua 2
(n. 50). 3epKanbHasa cummeTpus (n. 51). NapannenbHbIn
nepeHoc (n. 52).
14 KoHTponbHasa pabota Ne 2 1
15 3aveT Ne 1 1
Fnasa 6. UunnHap, KOHYC U Wwap 174
31. QuauHdp
16-18 NoHATMe umnmHgpa. MNMaowaab NOBEPXHOCTU LUAMHAPA 3
(nn. 53,54).
32. Konyc
19-20 NoHATMe KoHyca. Mhowaab NOBEPXHOCTU KOHYCA. 2
21 YceueHHbI KoHyc (nn. 55-57) 1




33. Cepepa

22-25 Cdepa un wap . YpaBHeHue chepbl. B3aumHoe 4
pacnonoxkeHune chepbl U NNOCKOCTU. KacaTenbHan
NAOCKOCTb K cdhepe. Mnowaab chepbl (Nn. 58-62)
26-28 PasHble 33434 Ha MHOTOTPAHHUKU, UMANHAP, KOHYC U 3
wap
29 KoHTponbHaAa paboTta Ne 3 1
30 3ayvet Ne 2 1
31-32 PeweHune 3aga4, NOBTOPEHME OCHOBHbIX BONPOCOB 2
KypCa reomeTpumn 3a nepsoe noayrogue
nhaBa 7. O6bembl Ten 22y
31. O6vem npamoy20s6H020 napannenenuneda
33-35 MoHATHe o6bema. O6bem NPAMOYrosIbHOro 3
napannenenunega (nn. 63,64).
52. 06vem npamoli npusmMsl U YuauHApa
36-38 O6bem npamoi npusmbl. O6vem umanHapa (nn. 65,66) 3
5306bem HakAOHHOU NPU3MBbI, MUPAMUObI U KOHYCa
39-45 BbluncneHme o6vbeMoB Te€/1 C NOMOLLbIO ONpeAeneHHOoro 7
nHTerpana. O6bem HakKNOHHOM Npu3mbl. O6bem
nupamuabl (Nn. 67-69). 06bem KoHyca (n. 70)
46 KoHTponbHaA pabota Ne 4 1
4. 06vem wapa u raouw,ads cepepol
47-52 O6bem Wwapa. O6bem WAPOBOro CErMeHTa, LWapoBoro 6
CNnoA u WapoBoro cektopa. Mnowaab cpepsbl (nn. 71-73)
53 KoHTponbHaAa paboTta N2 5 1
54 3auet Ne 3 1
55-68 NMoBTOopeHue. PeweHune 3apau. 14y







