


IHosicHuTE/IbHAA 3alIUCKA

Pabouas nporpamma cocTaBiieHa Ha OCHOBE:

- ®enepanbHblii TOCYJAPCTBEHHBIM 00pa30BaTENbHBIA CTAHIAPT CPEAHEro OoOIIero

oOpa3oBanus (yTB. mpuKa3oM Munucrepcta oopazoBanusi u Hayku PD ot 17 mas 2012 1.

N 413);

-OCHOBHOM 00pa3oBaTeibHOM mporpaMMbl cpeHero obmiero oopasoanus (10-11 kmacchr)

Ha 2019-2021 yu. 1;

- YMK: Aunrebpa u Hayana marematuueckoro ananuza. 10-11 knaccel.: yue0.nms

oOmieoOpa3zoBar. opraHu3anuii : 0a3oBbIi M yrayOneHHbId ypoBeHb / II..A. Anumos,

FO.M. Konsrun, M.B. Komarun, M.B. Tkauésa u np. — M.: [Ipocsemenue, 2019.

- YMK: I'eomerpus. 10-11 knaccsl.: yueb.a71s o01ieodpa3oBaT. opraHu3aiuii : 6a30BeId 1

yriny6nenusiii ypoBenb / JI.C. Artanacsn, B.®. Byryzos, C.b. Konomues u np. — M.:

IIpocsemenue, 2016.

OcHognbie pazsugaioujue u 60cnumamesibHvle yeau

Pazeumue:

e  SICHOCTM M TOYHOCTH MBICIH, KPUTHYHOCTH MBIIUICHHS, UHTYULUH, JOTUYECKOIO
MBIIIJIEHUS,  DJIEMEHTOB  QJITOPUTMHUYECKOW  KYJbTYpbl, IPOCTPAHCTBEHHBIX
IpeACTaBICHUM, CIIOCOOHOCTH K TIPEOIOJICHUIO TPYIHOCTEH;

e  MareMaTH4eCcKon peuu;

e  CencopHoii cepbl; TBUTaTeILHON MOTOPHKH,

e  Baumanus; mamsaTu;

e  HaBpIKOB caMO M B3aMOIIPOBEPKH.

dopMupoBaHMe NpeACTaBICHUI 00 UAEsIX U METO/IaX MaTeMaTHKU KaK YHUBEPCAIbHOIO

A3bIKa HAYKU U TEXHUKH, CPEJCTBA MOJICIMPOBAHMS SIBJICHUN U IPOLIECCOB.

Bocnumanue:

e  KynbTypsl JUYHOCTH, OTHOLIEHUS K MaTeMaTHKE KaK K YacTH OOIIEYEI0BEYECKOM
KyJbTypbl, IOHMMaHHE 3HAYMMOCTH MAaTEeMaTHKU Uil HayYHO-TEXHHYECKOTrO
nporpecca;

e  BoOJIEBBIX KQUECTB;

e  KoMMyHHKaOEIbHOCTH;



° OTBETCTBEHHOCTH.

JlanHas pabouasi mporpaMmma CoCTaBjIeHa U3 pacuera S 4acoB B Hejaeno. [maHoBbIx
KOHTpOJBHBIX paboT mo anrebpe 10, a Ttakke 4 no reomerpuu. [IpomexyTouHas
aTTeCTalUs OCYLIECTBIIIETCS B COOTBETCTBUM C yCTAaBOM IIKOJIBL. [0 nToram nmomyroaus u
rojia MPOBOJASTCS aJMUHUCTPATUBHBIE KOHTPOJbHbIE PAaOOThl B paMKaxX MPOMEXYTOYHOU
aTTecTalMu. 1 BXOAHas 3a KypCc MaTEMAaTHKM OCHOBHOM WIKOJbL, | IpOMeEXyTOuyHas
TEKyIlas aTTecTanus 1o MareMmaruke 3a | momyroaue, 1 utoroBas KOHTpoJIbHas padbora 3a
Kypc MareMatuku 10 Kilacca B paMmKax MpPOMEXYTOUYHOM aTrTecTallu 3a(pUKCUPOBAHBI B

KaJICHIaAPpHO-TCMATUYICCKOM IIJIAaHUPOBAHUN YPOKOB A.TIFG6pBI.

O61mas xapakTepucTuKa y4e0HOro Kypca

MaremaTika WrpaeT BaXXHYIO pojb B 00IIeill cucreme obOpazoBanus. Hapsay c
oOecrieyeHUEM BBICOKOM MaTeMaTHYEeCKON TMOATOTOBKM  y4yalluXcs, KOTOpble B
nanbpHeWmeM B CBOed MpOGEecCHOHAIBHOW JIEATETbHOCTH OYIyT TMOJIb30BAThCS
MaTEMaTUKOM, BaKHEHIIeW 3agadeil oOydeHUs SBIAETCA OOECIEYeHHEe HEKOTOPOro
rapaHTUPOBAHHOTO YPOBHS MaTEMAaTHYE€CKON MOATOTOBKH BCEX IIKOJBHUKOB HE3aBUCUMO
OT CIEHHAIbHOCTH, KOTOPYIO JH u30epyT B HalbHeumeMm. [[as1 mpoayKTHBHOM
JESITETbHOCTH B COBPEMEHHOM HMH(OpPMAIIMOHHOM MUpPE TpeOyeTcsl JOCTaTOUYHO MPOYHas
MaTeMaTh4ecKas MOAroToBKa. MaTeMarnka, JaBHO CTaB SI3bIKOM HAyKH M TEXHUKHU, B
HACTOSIIIIEE BPEMsS BCE IMHUPE MPOHHUKAET B TMOBCEIHEBHYIO XU3Hb U OOMXOMHBIN SA3BIK,
BHEJIPSICTCS B TPAIUIIMOHHO JaJIEKHe OT Hee 00JIacTH.
[Ipy w3ydeHMMm Kypca MaTeMaTWKH Ha 0a30BOM YPOBHE MPOJOJDKAIOTCS W MOJIYYaroT
pa3BUTUE COJEpXKaTelAbHbIE JUHUU: «Ancedpar, «@yukyuu», «Ypaeuenua u
Hepagencmea», «l'eomempun», 6eo0umca aunua «Hauana mamemamuueckozo
ananuzan.

N3yueHne maTeMaTwkd B CTaplieil 1Ikojge Ha 0a30BOM YpOBHE HAIpPaBICHO Ha

noctkenue cnenyromux Hesei:



(opmMupoBaHue MpeACTABJEHUI O MaTeMAaTHKE KaK YHUBEPCAIBHOM SI3bIKE HAYKH,
CPEIICTBE MOJICITMPOBAHUS SBICHUI U MPOIIECCOB, 00 UACSIX U METOIaX MAaTEMATUKH;
pa3BUTHE  JIOTHYECKOTO  MBIIUICHUS,  MPOCTPAHCTBEHHOTO  BOOOpaKEHUS,
ANTOPUTMHUYECKOU KYJIBTYPhI, KpUTUYHOCTH MBIITUICHHUS HA YPOBHE, HEOOXOIUMOM JIJIsI
oOydeHHsI B BBICHICH IIIKOJIE IO COOTBETCTBYIOIICH CHEIUATBHOCTH, B Oymymiei
npo¢eCCUOHANILHON JIeATEIbHOCTH;

OBJIaJIeHHe MAaTeMATHYeCKHMH 3HAHUSAIMM MW YMEHHSIMH, HCOOXOIUMBIMH B
TIOBCETHEBHOM KU3HU, NIl U3yUYCHHUS IIKOJIBHBIX €CTCCTBCHHOHAYYHBIX TUCIIUILINH Ha
0a30BOM ypOBHE, JIsI TMOJy4YeHHs oOpa3oBaHuUs B OO0JACTAX, HE TPEOYIOIIUX
yrayO0JICHHOW MaTeMaTHYECKOM IMOATOTOBKH;

BOCNUTAHHE CPCJACTBAMH MATEMAaTHKW KYJBTYPbl JIMYHOCTH: OTHOIICHUS K
MaTEMaTUKEe KaK 4YacTH OOIIEYEIIOBEYSCKOW KYJIbTYphl: 3HAKOMCTBO C HWCTOpPHUCH
pPa3BHTHS MaTeMaTHKH, DBOJIIOIMEH MaTEMaTHYCCKUX HJICH, MOHUMAHUS 3HAYUMOCTH

MaTCMaTHUKU AJIsA 06I[IGCTB€HHOFO Imporpecca.

3ajaum:

CucremaTusanus CBeICHUN O YHMCIIaX; U3yYE€HUE HOBBIX BUJOB YUCIOBBIX BBIPAKEHHUHN U
(dbopMyI1; COBEpPIIICHCTBOBAHNE MPAKTUUECKUX HABBIKOB M BBIYMCIUTEIBLHON KYJIbTYPHI,
pacIIpeHre U COBEPIICHCTBOBAHUE alreOpanyecKoro ammapara, cOpMHUPOBAHHOTO B
OCHOBHOWM IIKOJIE, M €ro IPUMEHEHUE K PEHICHUI MAaTeMaTU4YeCKUX U
HEMATEMAaTUYECKUX 3a/]1a4;

Pacmupenne u cucremaruzanusi oOmMUX CBEJACHUN O (DYHKIHMSAX, MOMOJTHEHHE Kiacca
M3y4aeMbIX (QYHKIHA, WUTIOCTPAIUS IIUPOTH MPUMEHEHUS (QYHKIIUN ISl OTIUCAHUS |
M3y4YECHUS PEATbHBIX 3aBUCUMOCTEN;

Pa3zBuTne mnpencrtaBieHUM O BEPOATHOCTHO-CTATUCTHUYECKHX 3aKOHOMEPHOCTSIX B
OKPYXXaKIIEM MHpE, COBEPLIICHCTBOBAHME HWHTEIUICKTYaJIbHBIX M PEYEBBIX YMEHUU
MyTeM 00OTalIEeHUsI MAaTEMATUYECKOTO SI3bIKa, PA3BUTHS JIOTUYECKOTO MBIIIJICHUS;

3HAKOMCTBO C OCHOBHBIMU nACAMHU U MCTOAaMH MaTCMATHYCCKOI'O aHaJIn3a,

M3yunth mnapajuienbHOCTh MPSIMBIX M IUIOCKOCTEW, MNapajIelbHOCTh IJIOCKOCTEH,

MEPIEHANKYIAPHOCTD MPSAMBIX U INIOCKOCTEM;



e PacmmpuTth M3ydyeHHE OCHOBHBIX CBOMCTB IIJIOCKOCTH; B3aUMHOI'O PACIOJOKEHUS IBYX
MIPSAMBIX, IPSIMOU U TUIOCKOCTH;

e YuuTh peliarh 3a1a4v Ha IIOCTPOCHUE CCYEHUM, HAXOXKICHUE YyIila MEXIy HPsIMOU U
IIJIOCKOCTBIO;

e Pa3BuTh yMEHME Yy4YallUXCs] HAXOAWUTh IUIOIIAAU IIOBEPXHOCTH MHOIOTPAaHHUKOB;
00BEMBI TeJl BpallleHHs ; CKIAAbIBaTh BEKTOPHI B IPOCTPAHCTBE;

L4 q)OpMI/IpOBaTB YMCHUC BBIIIOJIHATH JOIIOJIHUTCIBHBIC ITOCTPOCHUS, CCUCHU, BBI6I/IpaTB

MCTO/ pCUICHUA, ITPOAHAJIN3UPOBAB YCIIOBUC 3a/1a49U,
L4 Hay‘H/ITB BJIAACTh HOBBIMH IIOHATUAMU, IICPCBOJAUTH AHAJIUTHYCCKYIO 3aBUCUMOCTL B

HaBIAHYIO (hOpMY B OOpaTHO;
IInanupyembie pe3yJbTaThl OCBOCHHUsSI YUeOHOT0 mMpeaMeTa «MaTeMaTHKa»
PaGouas mporpamma ydeOHoro mpenmera «Matemaruka-10» obecriednBaeT
JTOCTH)KEHUE CIICIYIONINX PE3YIbTaTOB OCBOSHUST 00pa30BaTEeIbHON MPOrpaMMbl CPETHETO

ob1rero oOpa3oBaHUs:

JluunocmHubwle pe3yibmamot .

1. JIuuHOCTHBIE pe3yabTaThl B cepe OTHOMIEHMH o0yuyaommxcs K cede, K
CBOEMY 310POBBIO, K IIO3HAHMUIO celsi:

- OpHEHTAIMs O00YyYaloNIMXCsl Ha pean3alliio TO3UTUBHBIX >KU3HEHHBIX TMEPCIEKTUB,
WHUIMATUBHOCTh, KPEaTUBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K JMYHOCTHOMY
CaMOOIIPEICIICHHUIO, CTIOCOOHOCTh CTABUTH IIEJIA U CTPOUTD KU3HCHHBIC TIJIaHBI;

- TOTOBHOCTh U CIIOCOOHOCTH 00€CTIeunTh ce0e M CBOMM OJIU3KUM JTOCTOMHYIO KU3HD B
MPOLECCE CAMOCTOSITEIbHON, TBOPUECKOW U OTBETCTBEHHOM JEATEIbHOCTH;

- TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOMIMXCS K OTCTAMBAHUIO JIMYHOTO JOCTOMHCTBA,

COOCTBEHHOT'O MHCHUS;



- TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCA K CAMOPA3BUTHIO U CaMOBOCIUTAHUIO B
COOTBETCTBHMM C OOLICYEIOBEYECKUMH LIEHHOCTIMU U HJ€aJaMU TPaXJAaHCKOIO
00IIIeCTBa,;

2. JIu4HOCTHBIC pe3yabTaTbl B cdepe OTHOLICHU O00y4alOUIUXCH €
OKPY/KAIOIUMH JIOIbMM:

- HpPaBCTBEHHOE CO3HAHUE U TIOBEJCHHE Ha OCHOBE YCBOCHHMS OOIIEYETOBEYECKUX
LEHHOCTEMN, TOJIEPAHTHOI'O CO3HAHUS W MOBEJCHHUS B MOJIUKYJIBTYPHOM MHUPE, TOTOBHOCTH
U CIIOCOOHOCTU BECTH JIUAJIOT C APYTMMHU JIIOJAbMH, IOCTUTaTh B HEM B3aMMOIIOHUMAHUS,
HaXOAUTh OOLIUE LENHU U COTPYAHUYATD JIJIs1 UX TOCTHKECHHUS;

-  TOpPUHATAE TYMAaHUCTHYECKMX IIEHHOCTEH, OCO3HAaHHOE, YBAXWUTEIBbHOE U
n00poskenaTeIbHOE OTHOLIEHUE K IPYTOMY Y€JIOBEKY, €r0 MHEHUIO, MUPOBO33PEHUIO;

3. JIMYHOCTHBIE pe3yJbTaThl B c(epe OTHOLICHUN o0y4dyarmuxess K
OKPpY:KaKILIEeMy MUPY, *KUBOI NIPHPoOIe, XYyA0KECTBEHHOHN KYJIbType:

- MHpPOBO33PEHHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH,
3HQYMMOCTH HAyKH, TOTOBHOCTb K HAay4YHO-TEXHUYECKOMY TBOPYECTBY, BIAJCHUE
JOCTOBEpHON HH(pOpMaluell O MEepeloBbIX TOCTHKEHUSAX U OTKPBITHSX MHPOBON U
OTEYECTBEHHOI HAayKH, 3aMHTEPECOBAHHOCTb B HAyYHBIX 3HAHUAX 00 yCTpoiicTBE MHpa U
00IIIeCTBA;

- TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHIO, B TOM YHUCJIE CaMOOOpa30BaHMIO, HA
NPOTSHKEHUU BCEH JKM3HM; CO3HATEIbHOE OTHOILEHUE K HEMPEPHIBHOMY O0OPa30BAHUIO KaK

YCIIOBHIO YCIICITHON MPOGEeCCHOHAIBHON B O0IIECTBEHHOM JIeATEILHOCTH.



Conepxanue o0pazoBaHust

Junusa Anzeopa

Kopuu u crenenn. Kopensb crenenu n>1 u ero cpoiictBa. CTENEHb C paliMOHAIbHBIM
MoKasarejaeM u ee cBoMcTBa. CBOWCTBA CTENEHU C JICHUCTBUTENBHBIM I1I0Ka3aTEJIEM.
Jlorapudm. Jlorapupm uymcma. Jlorapudm mnpousBeneHUs, UYACTHOTO, CTEIECHH,
JlecAiTUUHBIA W HaTypalibHbId Jorapudmbl, uyuciao e. IlpeoOpa3oBaHus mnpocTeHmx
BBIPKCHUH, BKIIIOYAIOIMNX apu(DMETHUECKUE OMepaIii, a TaKKe OMEePaIio BO3BEICHUS

B CTCIICHb U OIICPAllNIO JIOI‘apI/I(l)MI/IpOBaHI/IH.

OcHoBbl TpuronomMerpum. CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC MPOU3BOJILHOTO YyIJIa.
Pagnannas mepa yrina. CuHYC, KOCHMHYC, TaHT€HC M KOTaHreHc uyucia. OCHOBHbBIC
TpUroHomMeTpuueckue ToxaectBa. @opmyinbl npuBefaeHus. CUHYC, KOCUHYC M TaHTEHC
CyMMbl M Pa3HOCTH JBYX yrioB. CHHYC U KOCHHYC JBOWHOTO yria. DopMyiisl
noJioBuHHOTO yria. [IpeoOpa3oBaHus CyMMBbI TPUTOHOMETPUYECKUX (YHKIIMN B
NIPOU3BEICHHE U TPOU3BEJEHUS B CyMMY. BbIpakeHHe TpUTOHOMETPUYECKUX (YHKIIHM
4yepe3  TAaHIEeHC  IIOJIOBUHHOTO  apryMeEHTa. [IpeoGpa3oBanuss  IPOCTEHIITNX
TPUTOHOMETPUYECKUX BBIPAKECHUM.

[IpocTelimme TPUTOHOMETPUYECKUE YpPABHEHUs. PelleHUsT TPUTOHOMETPUUECKUX
ypaBHEHUU. [Ipocmetiwiue mpueconomempudeckue Hepasencmaed.

APKCHHYC, ApKKOCUHYC, APKTAHT€HC YU CJIA.

DOyHKUUA

Oynknun. OOnacTh ompeseieHUus W MHOXECTBO 3HadueHui. I'paduk QyHKIuM.
[loctpoenue rpadukoB GyHKIMI, 3a7aHHBIX pa3dUdHbBIMUA criocobamu. CBoiCTBa
(GYHKIIUHA: MOHOTOHHOCTH, YETHOCTh W HEYETHOCTh, MEPUOJUYHOCTH, OTPAHUYECHHOCTD.
IIpomexyTkn Bo3pacTaHus W yObIBaHHs, HAaMOOJIbIIICE W HAMMEHBIIECE 3HAYCHUS, TOUYKH
IKCTpeMyMa (JIOKaJIbHOTO MaKCMMyMa W MUHHUMYMA). ['paduyeckas HHTEpIpeTaIus.
[Tpumepbl GYyHKIIMOHAIBHBIX 3aBUCHMOCTEH B pPeaIbHBIX MPOIECCaX U SIBICHHUSIX.

O6patHas dyskuusa. Oo6racms onpedefieHus U 004ACMb  3HAYEHUN 00PaAmHOU

¢ynrxyuu. I'paduk oOpaTHOIN HyHKIMY.



CreneHHas QyHKIMS C HATYypaJIbHBIM IMOKA3aTENEM, €€ CBOWCTBA U rpaduK.
[TokazarenbHast GpyHKIMS (IKCIIOHEHTA), €€ CBOMCTBA U I'paduK.

Jlorapudmuueckas GyHKIHMsI, €€ CBOWCTBA U rpauK.

Bepmuxanvuvie u copuzonmanvuvie acumnmomsl epaghuxos. I paguxu OpobHO-

JIUHEUHBIX PDYHKYULL.

[IpeobOpazoBanust rpauKoB: MapauIeIbHBIN MEPEHOC, CUMMETPHUS OTHOCUTEIHLHO
ocell KOOpIAWHAT U CUMMEmMpPUs OMHOCUMENbHO HAYaANad KOOPOUHAM, CUMMempPUsl

OMHOCUMENIbHO I’lpﬂMOﬁ Y = X, pacmasceHue u corcamue 600./1b ocell KoopduHam.

YpaBHeHUS M HEPABEHCTBA

OcHOBHBIE TpPUEMBbI PEIICHUS CUCTEM YpPaBHEHMI: TOJICTAHOBKA, alreOpanyeckoe
CJIOKE€HHME, BBEJCHHE HOBBIX NEPEMEHHBIX. PaBHOCWIIBHOCTH YpaBHEHHWI, HEPABEHCTB,
cucteM. PemeHne mpocTeMIIMX CUCTEM YpaBHEHUW C JIByMs HEM3BECTHbIMU. PemieHue
CHCTEM HEPABEHCTB C OJHOM IIEPEMEHHOU.

Hcnons3oBanne CBOHMCTB M TpadukoB (PYHKIMA TIPU PEIICHHH YpPaBHCHUH W
HepaBeHCTB. MeTton uHTepBanoB. M300pakeHrne Ha KOOPAUHATHON IIIOCKOCTH MHOYKECTBA
pELICHU YPABHEHUN U HEPABEHCTB C JABYMs IEPEMEHHBIMU U UX CUCTEM.

[IpuMmeHeHnEe MaTeMaTUYEeCKUX METONOB JUISL PELIEHUs COJEPKATENbHBIX 3a7ay U3
pa3TUYHBIX O0JacTel HayKu W MpakTUKHU. MHTepripeTtamusi pe3ynbTaTa, y4eT peabHBIX

OTpaHUYCHUN.

Junusa I'eomempus

IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE.

OCHOBHbBIE TOHATHUS CTEPEOMETpPUU (TOUKa, MpsiMasi, IUIOCKOCTb, MPOCTPAHCTBO).
[Torsitue 00 akCMOMATHYECKOM CHocoOe MocTpoeHusi reomeTpun. llepecekarormmecs,
MapajyIeIbHbIE M CKPELIMBAIOUIMECS MPSIMBIE. YTOJI MEXIY MNPAMBIMUA B NPOCTPAHCTBE.
[lepienaAuKyISIpHOCT TPsAMBIX. [lapannenbHOCTP W NEPNEHAUKYISIPHOCTH NPSAMOU H
IJIOCKOCTH, MTPU3HAKU U CBOMCTBA. TeopeMa o Tpex neprneHauKyiapax. [lepnenaukymnsp u
HAaKJIOHHAsg K IUIOCKOCTH. YTOJ MEXIy MNpAMOM UM IUIOCKOCThIO. [lapammenbHOCTh

IJIOCKOCTEM, MEPNEHAUKYISIPHOCTh IUIOCKOCTEW, NMPU3HAKUM W CBOMCTBA. JIByrpaHHBI



yroJjl, JMHEUHBIA Yyrojl JABYIpaHHOro yria. PaccrosgHue OT TOYKH [0 IIJIOCKOCTH.
PaccrosHne o1 npAmMol [0 IUIOCKOCTU. PaccrosHMe Mexay NapaulelIbHBIMU
IJIOCKOCTSMHU. PaccTosiHue MEXy CKPEIUBAIOIIUMUCS TIPSIMBIMHU.

MHOrorpaHHUuKH.

Bepmunbl, peOpa, rpaHu MHOrorpaHHuka. Pa3Beprka. MHOrorpaHHble YIJIBL.
Boeinykibsie MHOTOrpanHuku. Ilpusma, ee ocHoBaHMs, OOKOBbIE pebpa, BbICOTA, OOKOBas
noBepxHOCTh. IIpsimas u HaknoHHas npusMma. llpaBunbHas npusma. [lapamutenenunen.
Ky6. nmpammpa, ee ocHoBaHMe, OOKOBble peOpa, BbICOTA, OOKOBasi IOBEPXHOCTb.
TpeyronbHas nmpamupaa. [IpaBuibHas nupamupa. YceueHHas nupamupna. [lowsrtue o
CUMMETpPUM B  MpPOCTpaHCTBe (LIEHTpajibHas, oceBas, 3epkanbHas). CedeHus
MHOrOrpaHHukoB.  Iloctpoenune  ceuenui.  IlpexncraBieHue 0 IIPaBUWIBHBIX
MHOT'OTPAaHHHUKAX (TE€Tpadap, KyO, OKTa’Ap, 10AEKadIp U UKOCAdIP).

BekTopsl.

Bekrtopel. Moayne Bektopa. PaBeHcTBO BekTOpoB. CllO)KEHHE BEKTOPOB U
YMHOK€HUE BeKTOpa Ha 4yucio. KoymmHeapHble BEKTOpBI. PasnolkeHue BEKTOpa 1o IBYyM
HEKOJUIMHEapHbIM  BekTopaMm. KoMiutanapHele BekTopbl. Pasnoxxenne 1o Tpem

HEKOMIUJIAHAPHBIM BEKTOPaM.

TemaTHyeckoe IVIAHUPOBAHHME Y4eOHOT0 MaTepHUaJia

Junus Anzeopa

IloBTOpEeHue anredpsl 32 Kypc OCHOBHOM HIKOJIBI 4 yaca.
1.JeiictBuTeibHBIE Yncaa 11 yacos.

Lensie u parmoHanbHbIC yncaa. JleicTBUTENbHBIC YKcia. beckoHeuHo yObIBaromas
reoMeTpudeckas mporpeccusi. ApudMeTHIeCKuii KOpeHb HaTypanbHOU cTeneHu. CTeneHb
C pallMOHAJIBHBIM U JICUCTBUTEIILHBIM ITOKA3aTEIEM.

OcHoBHas 11eb — OOOOIIUTh W CUCTEMATH3WPOBATH 3HAHMS O JCHCTBUTCIHHBIX
yucnax; chOpMUpPOBATH MOHATHE CTENEHH C JICMCTBUTENIHLHBIM IOKa3aTelieM; HAay4YUTh
MIPUMEHSATH OIpeiesicHue apu(METHUECKOT0 KOPHS M CTETICHHU, a TakK)Ke UX CBOMCTBA IpHU

BBITIOJIHEHUU BBIYMCIICHUN U TPe0OPa30BaAHUU BbIPAXKEHUH.



2.Crenennast pynkuus 10 yacos.

CrenenHas (QyHKIUs, ee cBoiicTBa U Tpaduk. BzauMHo-oOpaTHbIE (YHKIHH.
PaBHOCUIIBHBIE ~ ypaBHEHHMS UM HepaBeHCTBa.  MppauuoHanbHble  ypaBHEHUS.
WppaunoHanbHble HEPABEHCTBA.

OcHoBHas 1efb — 00OOIIUTHh U CUCTEMATU3UPOBATH U3BECTHBIE U3 Kypca anreopsl
OCHOBHOM IIKOJbl CBOMCTBAa (YHKIMI; H3YYUTh CBOMCTBA CTENEHHBIX (YHKUUN C
HaTypaJdbHbIM MW 1EJbIM [OKa3aTeIsIMU M HAayYUTh MPUMEHATh HUX MPU PpPEUICHUU
YpaBHEHH M HEpPaBeHCTB; C(OPMUPOBATH TMOHATHE PABHOCWIBHOCTH YpaBHEHUH,

HCPABCHCTB, CUCTCM ypaBHeHI/Iﬁ U HCPABCHCTB.

3.Iloka3zarenbHas pynkuus 10 yacos
[TokazarenbHast ¢GyHKUMSA, ee cBoiicTBa W rpaduk. [lokazaTenbHbie YpaBHEHUS.
[TokazarenbHble HepaBeHCTBA. CUCTEMBI TTOKA3aTEIbHBIX YPABHECHUN U HEPABEHCTB.
OcHoOBHas 1eJdb — M3YYUTh CBOMCTBA MOKA3aTeNbHON (YHKIMU;, HAYYUThH PEIIaTh
NoKa3aTeJbHble YpaBHEHUS W HEPABEHCTBA, NPOCTEHIINE CHCTEMbl MOKa3aTeIbHBIX

YpaBHEHUM.

4.Jlorapupmuueckas pyakuusa 14 yacos.

Jlorapudwmel. CpoiictBa norapu¢mMoB. JleciTUUHBIE U HATypalbHbIE JIOTapU(MBI.
Jlorapudmudeckass GpyHKIms, ee cBoiicTBa W rpaduk. Jlorapupmudeckue ypaBHEHHS.
Jlorapudmudeckue HEpaBEHCTBA.

OcHoBHas 11€71b — COPMUPOBATH MOHATHE JorapupMa YUCia; HAYIUTh TPUMEHSTD
CBOICTBa JIOTapu(MOB NPU PEIICHUN YPAaBHEHUIA, U3YUUTh CBOWCTBA JOTapu(PpMUIECKON
GYyHKIIMM W HAYYUTh TPUMEHITH €€ CBOWCTBA TMPU PEIICHUH MPOCTEUIINX

norapuMUYECKUX YPABHCHUIN U HEPABEHCTB.

5. Aaredpanvyeckue ypapHeHusl. CucTeMbl HeJIMHEHHBIX YpaBHeHui 13 yacos.
Pemienne ypaBHEeHMH, CBOASIIMXCA K JMHEWHBIM W KBaApaTHbIM. [Ipumepsl

pEILICHUs] YPaBHEHUN TPEThEW M YETBEPTOU cTeneHer. [IpumMepsl pemieHus ypaBHEHHUN B

nenblx  4uciax. I[lpuMepsl pemeHuss CUCTEM HEJNWMHEWHBIX YpPAaBHEHUW C JIBYyMSA

nepeMeHHbIMU. PelieHre TeKCTOBBIX 3a/1a4 alnreOpanyeckuM CriocoOOoM.



OcHoBHas 1enb- BbIPAOOTATh YMEHUE pellaTh ainreOpandyeckue ypaBHEHHS,
CUCTEMBbl HEJIIMHEMHBIX YpaBHEHWIl C JByMs MEPEMEHHBIMHU, U TEKCTOBBIE 3aJadyd C

IIOMOIIIBIO COCTABJICHHUA TaAKUX CUCTCM.

6. Tpuronomerpuuyeckue ¢gopmyinl 21 yac.

Pagnannas mepa yria. IIoBopoT Touku BOKpYr Hadana koopauHat. OmnpeneneHue
CHUHyCa, KOCHHYyCa, TaHIEHCa YyIJa. 3aBUCUMOCTb MEXJY CHHYCOM, KOCHHYCOM U
TAHT'€HCOM OJIHOTO U TOTO K€ yria. TpuroHomeTpuyeckue Toxaecta. CUHyC, KOCUHYC U
TAHTE€HC YIJIOB O U — 0. DopMyiibl ciaoxkeHus. CHHYC, KOCUHYC U TaHT€HC IBOMHOTO  yTIJa.
CuHyca, KOCMHYC M TaHI€HC NOJoBMHHOro yria. ®opmynsl npuseaenus. Cymma u
pa3HocTh cuHycoB. CymMMa U pa3HOCTb KOCHHYCOB.

OcHoBHast 1enb — copMUpOBaTH NOHSITHE CHHYCa, KOCHHYyCa, TaHTeHca W
KOTaHT€HCAa  YKCJIa; HAYYUTh MPUMEHSTh TPUTOHOMETpUUYECKHE (GOpMYNIbl s
BBIYUCIICHUS 3HAUEHUN TPUTOHOMETPUYECKUX (PYHKIMHI M BBIIOJHEHUS MPeoOpa3oBaHUN
TPUTOHOMETPUYECKUX BBIPAXKEHHM; HAy4YNUTh peliaTh MPOCTEHIINE TPUTOHOMETPUYECKHE

ypaBHeHHUd sinx = a,cosx =anpua=1,-1, 0.

6. Tpuronomerpuueckue ypaBHenusi 15 yacos.

VYpaBHeHus sinx = a, cosx = a, tg X = a. PemieHne TpUroHOMETPUUYECKUX YPABHEHUM.
[Tpumepsl pelieHus TpOCTENINX TPUTOHOMETPHUUECKUX HEPABEHCTB.

OcHoBHas 1edb — CPOPMUPOBATH YMEHHS pEIIaTh MPOCTEUIINE TPUTOHOMET-
pUYECKHME  YpPaBHEHMS;  O3HAKOMUTb C  HEKOTOPbIMM  IPUEMaMH  PELICHHS

TPUTOHOMETPUUECKUX YPABHEHUM.

7.11oBTOpeHNE Kypca ajredpbl U Ha4YaJI aHAJIU3a 8 4acos.
OcHoBHast  1enb  — MIOBTOPUThb,  CHUCTEMATHU3UPOBATH, 3AKPENUTh W

IIPOKOHTPOJINPOBATH 3HAHHA 1 YMCHHU:A 110 BCEM OCHOBHBIM TCMaM Kypca.



Junusa 'eomempus

1. IloBTOpeHue 2 yaca.

2. BBegeHne (aKCHOMBI cTepeOMeTPHH U MX CJIeIcTBHUs) 3 yaca.
IIpencraBnenue paszaena reoMeTpun — ctepeoMeTpuu. OCHOBHBIE MOHATHUS CTEPEOMETPUHU.
AKCHOMBI CTEPEOMETPUM M HUX CJIEACTBUSA. MHOTOrpaHHHMKHU: KyO, Napajuieiaenune,
NpsMOYTOJIbHBIN TNapajyieNienunesl, Mpu3Ma, NOpsMas Mpu3Ma, MpaBWIbHAs MNpHU3Ma,
nUpaMuaa, MpaBuUibHas nupamuaa. MonenupoBaHre MHOTOTPAHHUKOB M3 Pa3BEPTOK U C
[IOMOIIIbIO T€OMETPUUECKOI0 KOHCTPYKTOpA.

Heab: oznakomumsv yuawuxcsi ¢ OCHOBHbIMU CEOUCMEAMU U CHOCOOAMU 3A0AHUS
NIOCKOCMU HA Oa3e 2pYnn akCUoM CmepeomMempu U ux cie0Cmeuil.

OcobeHHOCTBIO ~ y4yeOHMKa  SIBJISETCS  paHHeEe BBEJICHUE OCHOBHBIX
IPOCTPAHCTBEHHBIX (PUTYpP, B TOM YHCIIC, MHOTOTPAHHUKOB. Jlat0TCs HECKOJIBKO CIIOCOOOB
U3rOTOBJICHUSI MOJIeJied  MHOTOIPAaHHMKOB M3  Pa3BEPTOK M T'€OMETPUYECKOTO
KOHCTpYKTOpa. MojenupoBaHue MHOTOTPAHHUKOB CIY’KUT BaXHBIM (DAKTOPOM Pa3BUTHUS

POCTPAHCTBEHHBIX MPEACTABICHUHN yUaIIUXCsl.
3. MapamienbHOCTh NPSMBbIX U IUI0CKOCcTel 19 yacos.

Ilepecekaromuecs, napauielibHble U CKPEIIMBAIOUIMECS MPSIMbIE B MPOCTPAHCTBE.
Knaccudukanus B3aMMHOTO pacrojoKeHHsI IABYX MPAMBIX B TpocTpaHcTBe. [Ipm3Hak
CKpeluBaromuxcs npsaMbix. [lapaminenbHOCTh NMPSMOMl U IUIOCKOCTH B IPOCTPAHCTBE.
Knaccudukanus B3aMMHOTO  pacroyioKeHUss TpsSMOM u  1iockocTH. [Ipu3Hak
MapaJUICIbHOCTH  MPAMOM UM IUIOCKOCTU.  [lapamnenbHOCT  ABYX  IIJIOCKOCTEM.
Knaccuduxkarus B3auMHOTO pacroIoKeHus IByX TuiockocTei. [Ipu3Hak mapamienbHOCTH
IBYX I1ocKocTel. [Ipr3Haky mapauieIbHOCTH JBYX MPSAMBIX B TPOCTPAHCTBE.

Henb: dams yuawumcsa cucmemamuueckue 3HAHUsA O NAPALIEIbHOCIIU HPSAMbBIX U
njiockocmeu 6 npoCmMpancmaee.

B nmanHoit Teme 0000mIAIOTCST W3BECTHbIE W3 IUIAHUMETPUU CBEICHUS O
MapajyIeIbHBIX OPSIMBIX. bONBIIYIO TOMOIIB MTPU WLTIOCTPALIMKA CBOWCTB MapajuIeIbHOCTH

U IIpH pCIICHHUU 3aaa4 MOI'YT OKa3aTb MOJACIN MHOI'OI'PaHHHUKOB.



3ech K€ ydaliuecss 3HaKOMSATCS C METOAOM H300pa)K€HUs MPOCTPAHCTBEHHBIX
(¢uryp, OCHOBAaHHOM Ha NapaJUICJIbHOM MPOEKTUPOBAHUH, MOJIYYalOT HEOOXOAUMBIE
MPaKTUYECKHUE HABBIKK MO M300paXKEHUIO MPOCTPAHCTBEHHBIX (PUTYp HA MIOCKOCTH. s
yriayOJdeHHOr0o  M3yYE€HHs MOTYT CIYXKWATh 3aJlayd  Ha TOCTPOECHHUE CEYEHUH

MHOTOI'PaHHUKOB TIOCKOCTBIO.
4. TepneHAUKYJIAPHOCTH NPSAMBIX M IJIOCKOCTeil 18 yacos.

Yron Mexzay TMpsSIMBIMA B IPOCTPAaHCTBE. llepneHIUKYIApHOCTH MPSIMBIX.
IleprieHAUKYIJISIPHOCTD NPSMON U IUIOCKOCTH. [IpH3HAK NEpPHEHAUKYISIPHOCTH NPSIMOU U
wiockoctu. OpTOroHambHOE NpOeKTHpoBaHME. [lepneHAMKYNIsp M HaKJIOHHAasA. YTIol
MEXKy IPSMOM U INIOCKOCTBhIO. JIByrpaHHbIN yron. JIMHEHHBIM yroa ABYTPaHHOIO yria.
[TeprieHAUKYISAPHOCTD IUIOCKOCTEW. [IpU3HAK NMEPHEHAUKYIAPHOCTH JBYX IUIOCKOCTEM.
Paccrosinne Mexy Toukamu, MPSMBIMU U INIOCKOCTSIMH.

Heab: odamv yuawumca cucmemamuueckue 3HAHUA O NEPREHOUKYIAPHOCIIU
NPAMBIX U NIOCKOCMeEU 8 NPOCMPAHCMEe; 86eCMmU NOHAMUE Y2l08 MeHCOY NPAMbIMU U
NIOCKOCMAMU.

B nmanHOll Teme 0000mar0Tcs U3BECTHbIE W3 IUIAHUMETPUM CBEACHHUS O
NEPHNEHIUKYISAPHBIX NpAMBIX. boapmyro 1momMomps 0OpU  WIIIOCTPALMU  CBOMCTB
NEPIEHIUKYIIPHOCTHU U IIPU PEIICHUU 3a1a4 MOT'YT OKa3aTh MOJEIIA MHOTOI'PAaHHUKOB.

B kadecTBe [IONOJHMUTENBHOIO MaTepuajla ydalluecs 3HAKOMATCA C METOAO0M
n300pakeHuss  MPOCTPAHCTBEHHBIX  (UTyp,  OCHOBAaHHOM  Ha  LIEHTPAJbHOM
NpOoeKTUpoBaHUH. OHM Y3HAIOT, YTO LEHTPAJIBHOE MPOECKTUPOBAHHME HCIOJIB3YETCS HE
TOJIbKO B T€OMETPUH, HO U B KUBOMIHCH, GOTOrpaduu U T.J., YTO BOCIPHUATHE YEITOBEKOM
OKpYXaIIUX IPEIMETOB IIOCPEACTBOM 3pE€HUS  OCYLIECTBIISICTCS II0  3aKOHaM
LEHTPAJIBHOIO MPOEKTUPOBAHMS. Y4Yalluecs NOJy4aroT HEOOXOJUMBIE MNPAKTHYECKUE
HaBBIKM MO H300paXCHHUIO MPOCTPAHCTBEHHBIX (UIYp HA IUIOCKOCTH B IIEHTPATbHON

MIPOEKIIUU.



5. MHororpannuku 12 yacos.

MHororpasHsble yribl. BbITyKible MHOTOIPaHHUKA U UX CBOMCTBA. lIpaBuiibHBIE
MHOT'OI'PaHHUKH.

Heab: coopmuposamv y yuawuxcs npedcmasienue 00 OCHOBHBIX BUOAX
MHO202PAHHUKOSE U UX CEOUCEAX, PACCMOMPEMb NPAGULbHbIE MHO202PAHHUKU.

Cpeau npocTpaHCTBEHHBIX (pUTyp 0coO0e 3HaU€HHE UMEIOT BhINYKIIbIe (PUTYpHI U, B
YaCTHOCTHU, BBINYKJble MHOTOIpaHHUKU. Teopema Dilepa o0 uyMcie BepuIMH, pedep u
rpaHell BBIMYKIOTO MHOTOTPAHHUKA WIpaeT BaXXHYIO pOJIb B Pa3JIMYHBIX 00JaCTAX
MaTEeMaTUKU M €€ MNpuiIokeHusx. [Ipm H3ydyeHHWH NpaBUIbHBIX, MOJYNPABWIbHBIX U
3BE3YaThIX MHOTOIPAHHHUKOB CIIEyET HCIOJIb30BaTh MOJEIN STUX MHOTOIPAHHHUKOB,
U3rOTOBJIEHWE KOTOPBIX ONHUCAHO B Y4YeOHHKE, a Takke rpaduueckue KOMIbIOTEPHbIE

CpEACTBaA.
6. BekTopbl B IPOCTPAHCTBE 74aCOB.

Bektopet B mpoctpancTtBe. KoummHeapHble W KOMIUIAHAPHBIE  BEKTOPHI.
[MapamrensHblid  mepeHoc. IlapamnenpbHOe  TPOCKTHPOBAHWE U €r0  CBOMCTBA.
[TapamienpHbIe TPOCKIIMK TUIOCKUX (puryp. M3o0pakeHne mMpoCTpaHCTBEHHBIX (PUTYp Ha
riockoctu. CeueHuss MHOTOTpaHHUKOB. VMicTopuueckue cBeneHusl.

Heab: cgopmuposamv y yuawuxcsi nouamue GeKmopa 6 NpPOCMPAHCMEe;

paccmompems OCHOB6HblE onepayuu Hao 6eKmopamu.

/. IloBTOpEHUE / 4aCOB.

Y4yeOHO-TEeMATHYCCKU I TIJIAH

Junus Anzeopa

B cootBerctBun ¢ YueOHbIM mmaHoM mikoibl Ha 2019-2021 rr., mannas pabodas
nporpamma paccuntana Ha 102 gaca (34 yueOHbIe Henenn). B aBropckoii mporpamme, Ha
OCHOBE KOTOPOW COCTaBjeHa pabodasi mporpaMma Ha M3ydeHHe Kypca AnreOpbl U Hadaml
ananm3a otBoauTcs 102 gaca, HO HE OTBOAMTCS KOJIMYECTBO YacoB Ha [loBTOpeHme Kypca
anre6psl 7 — 9. KonmdectBo KOHTpoNbHBIX paboT — 10, U3 KOTOphIX 7 Tematmdeckux, |

BXOAaHAaA 3a KypC MaTCMaTHKH OCHOBHOMH ITKOJIBI, 1 IMPpOMCIKYTOYHAs TCKYILIasd aTTCCTAallMA



o MaTemaTuke 3a | monyronue, 1 uToroBast KOHTpOJIbHas padboTa 3a Kypc MateMaTuku 10

KJIacca B paMKaxX MPOMEKYTOYHON aTTeCTaIuu.

Takoe pacrnpezaeneHrue TeM yueOHOTO Kypca Haubosee NprueMiIeMo I U3yUeHHUs.

Koiaunyecro | KoumuecTBo
Tema 4acos B KOHTPOJIbHBIX
paboueii padort

nporpamme
JleicTBUTENbHBIC YHCIIA 114 1
CrenenHast QyHKIMS 104 1
ITokazarenpHast QyHKIUSA 10 g 1
Jlorapudmuueckas GyHKus 14 9 1
AnrebOpandeckue ypaBHeHUsA. CUCTEMBI 1349 1
HEJIMHEHHBIX YPaBHEHUM.
Tpuronomerpuyeckue GopmMysbl 214 1
TpuroHomeTprdecKue ypaBHEHHUs 1349 1
[ToBTOpenue xkypca anredpsr 3a 10 1. 104 1
Hroro 102 4 8

Junusa I'eomempus

B cootBerctBuM ¢ YuebHbiM mmanoM mmikoiibl Ha 2019-2020 rr., mannas pabouas

nporpamma paccuntana Ha 68 gacoB (34 yueOHBIX Heenn). KoauuecTBO KOHTPOIBHBIX

pabor — 6, U3 KOTOpPBIX S TeMaThueckux W 1 uToromas. Takoe pacmpelneieHue TeM

y4eOHOr0 Kypca HauboJiee MpueMIIeMo JIJIs U3yUeHHUS.

Tema KoauvecTBo yacos KoinuecTBo KoimuecTBo
B AaBTOPCKOM 4acoB B padoyeil | KOHTPOJIbHBIX
nporpamme nporpamme padoT
BBenenue. AKCHOMBI CTEPEOMETPHH. 3 3 0
[TapamiensHOCTh IPSAMBIX U TIJIOCKOCTEH. 19 19 2
[lepnieHIUKyYIAPHOCTD MPSMBIX U 18 18 1
IJIOCKOCTEM.
MHoOrorpaHHuKH. 12 12 1
BekTopsl. 7 7 1
HTorosoe moBTOpEHHE. 7 7 1
Hmozo 68 68 6




TpeOoBanus K ypoBHIO NOAroTOBKH yyamuxcs 10 kiacca.

B pe3yabTaTte nudyyenusi mareMaTuku B 10 Kiacce y4eHHK JA0JIKEH

3HATH/MIOHUMATH:

3HAYEHUE MATEMATHYECKOM HAyKHM Il pElIeHUs 3a7ad, BO3HUKAIOIIUX B TEOPUU U
MPAKTUKE; IIUPOTY M OTPAHUYECHHOCTh NPUMEHEHUS MaTEMAaTHYECKUX METOJI0OB K
aHaIM3y U UCCIIEJOBAHUIO IPOLIECCOB U SIBJICHUN B MIPUPOJIE U OOLIECTBE;

3HAQYEHUE TMPAKTUKUM M BOIPOCOB, BO3HUKAIOIIMX B CaMOMl MaTeMaTUKe, JJIs
(opMUpOBaHUS U PA3BUTHS MATEMATUYECKOW HAYKHU;

UJeH paCUIMPEHMs] YHUCIOBBIX MHOXECTB KakK crocoda TMOCTPOCHHS HOBOTO
MaTE€MaTHYECKOTO anmnapara JJjisl pelleHUs] MPaKTUYECKUX 3a/Ja4 W BHYTPEHHUX 3a/ad
MAaTEeMaTUKHU;

3HaUEHUE HJIeH, METOAOB M PE3YJIbTAaTOB aJreOpbl U MATEeMAaTHUYECKOro aHalu3a JAJis
OCTPOEHHUSI MOJIEJIEN peaibHbIX MPOLIECCOB U CUTYAIUH;

YHUBEPCAJIbHBI XapaKTep 3aKOHOB JIOTMKA MAaTeMaTHYECKUX PACCYKICHHM, HX
NPUMEHUMOCTD B PA3JIMYHBIX 00JIACTAX YETIOBEYECKOM 1eITeTbHOCTH;

paznuure TpeOOBaHUU, TMPEIBABISEMBbIX K JIOKAa3aTeJbCTBAM B MaTEMaTHKE,
€CTECTBEHHBIX, COLIMAIbHO-?)KOHOMHUYECKUX U TYMaHUTAPHBIX HAyKaX, Ha MPAKTUKE;
pOJIb aKCHOMAaTUKH B MaTEMATUKE; BO3MOKHOCTh MOCTPOEHUS MAaTEMATHUYECKUX TEOPUI
HA aKCMOMAaTHYECKOW OCHOBE; 3HAYCHUE aKCMOMATHKHU I IPYruX o0acTed 3HaHUA U
IUTSl TPaKTUKWY;

BEPOSATHOCTHBIX XapaKTep Pa3iM4HBbIX MPOLECCOB U 3aKOHOMEPHOCTEW OKPYKAIOIIETO
MHpA. 3HAYCHHE MATEMaTUYECKON HAYKU [T PELICHUS 3a/1a4, BO3HUKAIOIIUX B TEOPUU
Y IIPAKTHKE; IIUPOTY U B TO K€ BPEMsI OIPAHUYEHHOCTh IPUMEHEHUS MATEMATUYECKUX

MCTOAOB K aHAJIN3y K UCCICAOBAHNIO IIPOICCCOB U SIBIICHUM B npupoac u O6HleCTBe;

AJI'EBPA

yMeTh

e BBINOJHATH apU(PMETUUECKUE NEUCTBHUS, COUETas YCTHbIE M MUCbMEHHBIE MPUEMBI,
MIPUMEHECHHUE BBIYMCIUTEIBHBIX YCTPOMCTB; HAXOAUTh 3HAYEHUS] KOPHS HATypallbHOUN

CTENEHU, CTEMEeHW C palMOHAJIbHBIM I[IOKa3areineM, Jjorapudma, HCHOJb3ys MpHU



HEOOXOIMMOCTH BBIUHUCIUTENBHBIE YCTPOMCTBA; MOJIB30BAThCS OLEHKOM M MPUKUIKOU
IIPU MPAKTHYECKUX pacyeTax;

e TPOBOAUTH IO H3BECTHBIM (opMyllaM M MpaBujaM NpeoOpa3oBaHUs OYKBEHHBIX
BBIPAKEHUM, BKIIIOYAIOMIMX CTENEHH, paJuKajbl, JOrapu@mbsl U TPUTOHOMETPUUYECKUE
byHKIMY;

e BBIUMCIATH 3HAYEHUS YHUCIOBBIX M OYKBEHHBIX BBIPAXKEHUM, OCYIIECTBIISSA

HeO6XOIII/IM]':>IC IIOACTAaHOBKHU U Hp606paSOBaHI/I${;

HNcnonb3oBaTh NpUOOpeTEHHbIEC 3HAHUA M YMEHHUS B IPAKTHYECKOM JAeSITeJIbHOCTH U
NOBCeJHEBHOM KM3HM 1A

- TNPaKTHYECKUX pacdyeToB 1o (opmynam, BkiIoYas GOPMYIBI, COJEpIKaIINe
TPUTOHOMETpUYECKHE (PYHKIMM, TIPU HEOOXOJWMOCTH UCIIONB3Yysd CIPaBOYHBIC

MaTcpualibl 1 HpOCTCﬁIHHC BBIYUCIIMTCIBHBIC YCTpOﬁCTBa.

DyHKUUH U TPaPUKH
yMeTh
e OMNpeneNsITh 3HaueHHe (QYHKIHMH MO 3HAYCHHUIO apryMeHTa IPH Pa3IM4HbIX Ccrlocobax
3a1aHus (PYHKITUH;
e  CTPOWTH I'pauKK U3YICHHBIX (PYHKITHIA;
e ONWCHIBATh MO TPAaPUKY U 6 Hpocmelux cay4asax no @opmyie TOBEICHUE U

CBOMCTBa QYHKIIUN;

HNcnonb3oBaTh NpUoOpeTeHHbIe 3HAHUA M YMEHUSI B IPAKTUYECKOM J1esITeJIbHOCTH H
NOBCeJIHEBHOM KM3HU 1JIA
® ONHWCAaHUS U HCCIEAOBAaHUSA C TIOMOIIBIO (QYHKIMHA pealbHBIX 3aBUCUMOCTEH,

MPEICTaBICHUS UX TpadUUeCKn; MHTEPIIPETAIIN TPadUKOB peaTbHBIX IPOIIECCOB.



YpaBHeHUS U HEPABEHCTBA

yMeTb

e pelaTh palMOHAJIbHBIE, IIOKA3aTelIbHbIE U JIOTapu(MHUUYECKHE YpaBHEHUS U
HEpPABEHCTBA, INPOCTEUIINE HMPPALMOHAIBHBIE U TPUIOHOMETPUUECKHE YPABHEHUSA, HUX
CUCTEMBI;

e COCTaBIATH YPABHEHUS U HEPABEHCTBA 110 YCJIIOBUIO 3a/1a4H;

e U300pakaTh Ha KOOPAMHATHOW IUIOCKOCTH MHOXECTBA pEHIeHU MpocTermmx

YPaBHEHUHN U UX CUCTEM;

HNcnonb3oBaTh NpUOOpeTEHHbIEC 3HAHUA M YMEHHUS B IPAKTHYECKOM JAeSITeJIbHOCTH U
NOBCEHEBHOM KM3HH A

® TIOCTPOCHUSA U UCCIICOTOBAHUA HpOCTeﬁHIPIX MaTEMAaTHYCCKUX MO)IGJ'IGﬁ.

IT'EOMETPUSA

yMeTb

e pacmo3HaBaThb Ha 4YEPTEKaxX M MOJENSAX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCHUTH
TpeXMEpHBIE OOBEKTHI C UX ONMUCAHUSIMH, U300PAKEHUSIMU;

e ONHUCHIBATH B3aUMHOE pACIOJIOKEHUE TMPAMBIX M IUIOCKOCTEW B IPOCTPAHCTBE,
aApeYyMeHmMUpoB8ams C80U CYHCOEHUsL 00 IMOM PACHONONHCEHUU;

e AHANU3HUPOBATh B TMPOCTEHUIINX CIydasX B3aMMHOE pACIOJOKEHHUE OOBEKTOB B
IIPOCTPAHCTBE;

e M300pakaThb OCHOBHBIE MHOTOTPAHHUKHU; BBITOTHATH YEPTEKU TI0 YCIOBUSIM 337124,

e Ccmpoumsv npocmetiuiue cedenusi Kyoa, npuzmvl, NUPAMuobl,

e peumaTh IUIAHUMETPUYECKHE U MNPOCTEHIIME CTEPEOMETPUUYECKHE 3aJaud  Ha
Hax0XJICHUE T€OMETPUUECKUX BEJIUYHUH (IJIUH, YIIIOB, IUTOMIaAeH);

e HCIIONH30BATh MPU PEUICHUU CTEPEOMETPUUECKHUX 3a7ad TIaHUMETpUuueckue (HakThl U
METO/IBL;

e TIPOBOJMUTH JIOKA3ATEIBHBIEC PACCYKJICHUS B XOJI€ PELICHUS 3a/]a4;

HCI0JIb30BaTh NPHOOPETEHHBbIE 3HAHUA U YMEHHUS B NMPAKTHYECKOH 1eATEeJbHOCTH U

HOBCCI[HCBHOﬁ KU3HH OJIA:



e HccreAoBaHUS (MOJETUPOBAHMS) HECIOXKHBIX MNPAKTHUYECKUX CHUTYyalluid Ha OCHOBE
M3Y4YEHHBIX (POPMYJ U CBOMCTB QUTYP;

e BBIYMCIICHMS IUIOLIAJEH MOBEPXHOCTEW MPOCTPAHCTBEHHBIX TEJI TMpPU pELICHUU
MpPaKTUYECKUX  3a]ay, MCHOJb3yd MpU  HEOOXOAUMOCTH  CIIPABOYHUKH U

BBIYMCIIUTENBHBIE YCTPOHUCTBA

Hcnosb3yeMblid y4eOHO-MeTOANYECKHH KOMILIEKC
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H.E. ®&noposa, M.U. [1labyuun. /— M.: [Ipocsemienne, 2019 r.

2. AnreOpa u Havana aHanu3a. 10 kjacc: MOypoyHble IUIAHBI MO Y4EOHUKY
[I.A.AnumoBa u ap. /aBT.-coct. I.N.I'puropresa. — Bonarorpaa: Yuurens, 2017 r.

3. Junaktuyeckue maTepualibl 1Mo anrebpe u Hayanam anHanusa aius 10 u 11 kiacca
/B.W. Usnes, C.U.Caaksu, C.1.1IBapudypr. M.: Ilpoceemenne ,2019 r.

4. Aranacsan JI. C., byry3oB B. @., Kagomues C. b., [Tozusik 2. I'., FOquna 1. W.
I'eomeTpus 10-11. — M.: [Ipocsemenune, 2018.

5. Artanacsan JI.C., byry3oB B.®. N3yuenue reomerpuu B 10-11 kmaccax. - M.:

ITpoceenienue, 2018.



Kanenoapnuo — memamuueckoe nnanuposanue, Anzeopa u nauana ananusa 10 knacc

Ne
Tpebosanus K ypoeuio
YPOK Tema ypoxa dnemenmul cooeprcanus Jlomawnee 3a0anue
u n0020MO6KU 00yUaAOWUXCA
1 I{enple u panMoHaNbHBIEC YUCIIA. OBnazneHue NOHATUAMHU U 3HaTh:
2 | JlelicTBUTEIbHBIC YUCIIA. MIOBTOPEHHE: HATypaJIbHBIC, - KaK MOJKHO TIPE/ICTaBUTh
3 beckoneuHo-yObIBaro1ast 1enble, JEHCTBUTEIIbHBIE, OECKOHEUYHYIO NTEPHOINYECKYIO
reoOMEeTpUYIECcKasi IPOTPECCHsl. UppalMOHAJIbHBIE YUCIIA; JECATUIHYIO IpOOb B BHJIE
MEepUO/I, TEPUOINYECKAS 0OBIKHOBEHHOM 1po0u;
4 BeckoHeuHO-yOBIBAIONIAs npoOb, OecKoOHEeUHas - TIOHSITHSI: PAllMOHATILHBIC YHCTIA,
reOMETPHYECKast IPOrPECCHS. JeCATUYHAS TIePUOINIeCcKast OeckoHeuHas! JIeCSITHYHAsS
Ipo0Ob; MOTYIb nepuoIuveckas 1poos;
5 | ApudMeTHUeCKHii KOPEHb JeWCTBUTEILHOTO YHCIIA; - KaK YCTaHOBUTD, Kakasi U3 map
HATYpaIBHOH CTETICHN. reoMeTpUIecKasi POTpeccusi, | YUcen 00pasyeT AeCATHIHBIC
OECKOHEYHO yOBIBAOIIIAs MPUOIVKEHUS JIS 3a]TAHHOTO
6 ApI/I(bMeTI/I‘IeCKI/Iﬁ KOpPEHb TCOMETPHUYCCKaAA IPOTpeCCus, qucia
HATYPaJIbHOI CTEIICHH. (dhopmyna cyMMBbl OECKOHEUHO | - OTIpeICIICHHE KOPHS N-i
yOBIBAIOIIEH T€OMETPUYECKOM | CTENEHHU, €0 CBOWCTBA;
7 CTelneHb ¢ paHOHaIbHBIM 1 rporpeccuu; apupMeTuyeckuil | - Kak HaXOJUTh 3HAUEHUS CTEIICHU
NefiCTBUTETBHBIM TIOKA3aTEIIEM. KOPEHb HaTypaJIbHOM CTENEHH, | C pallMOHAIbHBIM IT0Ka3aTeJIeM;
CBOMCTBa apu(hMETUIECKOTO - IPOBOJIUTH 10 U3BECTHHIM
8 CTeleHb C palHOHAIbHBIM 1 KOpHsI HaTypaJlbHOM cTerneHu | (opmyliaM U mpaBUiIaM
NeHCTBUTEIBHBIM MOKA3aTEIIEM. HEOOXOAMMBIX IS npeoOpazoBaHus OYKBEHHBIX
npeoOpa3oBaHUil BEIPAKEHUM, | BBIPAXKEHUM, BKIIOUAIOLIUX
9 CTereHb ¢ paloHaTbHBIM 1 pelleHnuid ypaBHEHH. CTETCHH.
JEWCTBUTEIBLHBIM MTOKA3aTENEM. Ymers:
ToxroToBka k EIM. - OIIPENIeNISITh MTOHATHS,
10 | [HoaroroBka K KOHTPOJILHOU paboTe. TIPUBOZIUTE I0KA3ATCIIBCTBO,

- pa3BepHyTO 00O0CHOBATH
CYXJIEHUS; T0ObIBATh
UH(POPMAIIUIO TIO 33]]aHHOH TeMe
B UCTOYHHUKAX PA3JIMYHOTO THIIA;
- BBITIOJIHATH TIPe0Opa3oBaHus
BBIPKCHUH, COJIepKaIUe KOPHU
N -i CTETNCHH, COICPIKAIINX




palvKaibl pelaTh TPOCTENIINE
YpaBHEHMUSL.

11 | Konmponvnas pavoma Ne 1 «/leiicmeumenvhvie uucuay.
12 | Crenennas ¢ynkuus, e€ cBoiictBa u | OBnajieHUe MOHATHAMU: 3HaTh:
rpaduk. creneHHast pyHKIus, - KaK CTpOUTH rpaduku
MOHOTOHHBIE (YHKIIHH, CTETIeHHBIX (DYHKIMNA TTpH
13 | Crenennas dynkims, e€ cBoiicTBa 1 | 0OpaTHas U 0OpaTUMBble Pa3IMYHbIX 3HAYEHUSX
rpaduk. (byHKIIMM B3aMMHO OOpaTHBIE | TIOKa3aTels;
(GyHKIMU; paBHOCHIBHOCTD - KaK MO>KHO OTIPEIEITUTh
14 | PaBHOCHIIbHBIC YPABHCHHS. YpaBHEHUH U HEPABEHCTB, B3aUMHO-00paTHbIC PYHKIINH;
15 | PaBHOCHJIbHBIE HEPABEHCTBA. CJIEACTBHUE YPAaBHEHUU U - CBOMICTBO MOHOTOHHOCTH U
16 I/IppauHOHaﬂmee YpaBHEHHUS. HCPaBCHCTB. CUMMCTPUYHOCTH O6paTI/IMHX
OO0ydeHune yMeHHIO GbyHKIMIH;
17 | VpparmoHanbHble YpaBHEHHS. OTIPEIeNIATh OKa3aTellb: - KaK pelmiaTh HpparioHaIbHBIC
YEeTHOE U HEUETHOE yYpaBHEHHS U MOTYT ITPOBEPHUTH
18 | Pemenue 3anau no teme «Crenennas | HATYPAIbHOE YHCIIO, KOPHHU Ha HAJINYKME NOCTOPOHHUX;
dyrkums». [oaroroeka k EI'D. MIOJIOKUTEIBHOE U - 0 PaBHOCWJIBHOCTHU U
OTPHLIATEIIBHOE HEPaBHOCUJIBHOCTH
19 | [oAroToBKa K KOHTPOIBLHOMN paboTe. NeWCTBUTENILHOE YHUCIIO; peoOpa3oBaHus ypaBHEHMSL.

BBITIOJIHSATH MpeoOpa3zoBaHue
JTAHHOTO YpaBHEHUS B
ypaBHEHUE-CIIE/ICTBUE,
pacimupsTh o0nactTu
oTpe/ieNieHus], MPOBEPSTH
KOPHH; peliaTh
UppalMOHANIbHBIC YPaBHEHUS
METOJIOM BO3BE/ICHUS B
KBaJIpaT 00eux yacTei
ypaBHEHUS; TPOBOJIUTH
pPaBHOCUIILHBIE U
HEPaBHOCHUJIbHbBIE
npeoOpa3oBaHus ypaBHEHUH U
HEPaBEHCTB.

Ymern:

- ACCIIEZIOBATh (DYHKIIHIO T10
CXeMe, BBITIOJHSTh IOCTPOCHHE
rpaduKOB CIOKHBIX (PYHKITUI;

- CTPOUTH I'padUKH CTEIICHHBIX U
B3aMMHO OOPaTHBIX (QYHKIIHIA;
-OIMCHIBATh 110 rpaduKy U B
MPOCTEUIINX CITYYasiX 10
dopMmyIie HOBeICHHs U CBOMCTBA
b yHKIHIA;

- HaXOJUTh 10 rpaduKy GyHKIUH
HauOoJIbllIee U HAaUMEHbIIIee
3HAYEHUS;

- 1300pakaTh Ha TNIOCKOCTH
MHOYKECTBO pEIIeHUI HEpaBEeHCTB
C OJIHOY ITEPEMEHHOM.
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Konmpononas pavoma Ne2 « Cmenennan pynxyusy

21 | IlokasarenbHast GYHKIMS, €€ OBnazieHne 3HaHUAMH, 3HaTh:
CBO#CTBA U IpauK. HEOOXOAUMBIMHU ISt -CBOMCTBA II0KA3aTeJIbHON
IIPEACTABIICHUS O GyHKIMH;
22 | IlokaszarenpHas GpyHKIUA, € MoKaszarenbHOU (DYHKITHH, €€ -TIOHSATHE TIOKA3aTEeILHOTO
CBOMCTBA U rpaduK. CBOMCTBaxX U rpaduke; o YpaBHEHUS U HEPABEHCTBA;
[I0Ka3aTe€JIbHOM YPaBHEHUU U | - KaK pEIIaTh CUCTEMbI
23 | [lokasarenpHBIC ypaBHEHUSI. [IOKA3aTE€JIbHOM HEPABEHCTBE. | ITOKA3aTEIbHBIX YDABHEHHUN
dopmupoBaHue 00IIero Ymern:
24 TToka3aTeapHbIC YpaBHCHHUSI. IpeaACTaBJICHUA O CUMMCTPUHU -IIPUMCHSATDH CBOIICTBa
OTHOCHUTENILHO OCU Op/AMHAT, NoKa3aTeabHON (PYHKIHMH NTPU
25 TToka3aTeapHBIC HEPABEHCTBA. 00 DKCITOHEHTE 1 PEIICHNH 3aJa4 TBOPYECKOTO
TOPU30HTAIBHOM aCUMIITOTE. YPOBHS;
26 | [TokasaTe/nbHbIC HEPABEHCTBA. Pa3BuTHe HaBBIKOB pelIeHUs - ONIPENIENIATh 3HaUeHUE (PYHKIUU
MOKa3aTeIbHbIX YPaBHEHUN 10 3HAUYEHHUIO apryMeHTa MpH
27 | Cucrembl mokasaTeNnbHBIX ypaBHeHni | PYHKIHOHATbHO- PA3IMYHBIX CIOCO0AX 3aaHMs
¥ HEPABCHCTB. rpagu4ecKuM METOJIOM , GyHKLIMN;
METOJIOM YpaBHUBAHHUSI - cTpouTh Tpaduk QyHKINN;
28 | Pemrenue 3amau 1o Teme noka3zaTesieil 1 MeTooM - HUCIOJIb30BaTh rpauk
«IlokasarenbHas QyHKLHSY. BBEJICHHS HOBOM IMEPEMEHHOM; | TTOKa3aTeIbHON (DYHKITUU TSt
onroToska k EI'D. IpUMEHEeHHEe KOMOMHALUI peleHus ypaBHEHUN U
29 | [omroToBka K KOHTpONBHOI paboTe. | HECKOIBKHX AlTOPHTMOB HEPaBEHCTB Ipau4ecKuM
peleHus M0Ka3aTeNIbHbIX METOJIOM;
HEpPaBEHCTB; UCIOJIb30BATh -pelaTh noka3aTelbHble
IpU PELICHUU CUCTEMBbI ypaBHEHHUs U HEPaBEHCTBA,
[OKa3aTeIbHbIX YPABHEHUN U | IPUMEHS KOMOMHALIUIO
HEpPaBEHCTB METO]] 3aMEHBI HECKOJIbKUX JITOPUTMOB.
IIEPEMEHHBIX, METO ]
YMHOJKEHUS YpaBHEHUN U
cnoco0 MOJICTaHOBKH.
30 | Koumponvnas paboma Ne 3 «Ilokazamenvnas gpynxkyuny.
31 | Ilpomexcymounaa mekyuwias ammecmayusn no mamemamuxe 10 knacca 3a | nonyzooue.
32 | Jlorapu¢msl OBnazneHne NOHATHAMH: 3HaTh:
33 | Jlorapugmsl aorapu¢m, OCHOBaHHE - IOHsITUE Jlorapupma 1
34 | CpoiictBa jg0orapudmMos. norapudma, 1ecATHUHbIH HEKOTOPBIE €r0 CBOMCTBA;




35 | CoiictBa sorapumMos.

36 | JlecsaTuuHble M HATYpaJIbHbIC
JorapuMmsl.

37 | JlecsaTuuHble M HATYpaIbHbIE
JorapuMmBsl.

38 | Jlorapupmuueckas ¢pyHkuus, eé
CBOMCTBA U rpaduk.

39 | Jlorapudmuueckas GpyHkus, eé
CBOMCTBA U rpaduk.

40 | Jlorapudmudeckne ypaBHECHUS.

41 | Jlorapudpmuueckue
HEPaBEHCTBA.

42 | JlorapudMuueckre ypaBHEHUS U
HEPaBEHCTBA.

43 | JlorapudMuuecKkre ypaBHEHUS U
Hepasenctna. [logroroska k EI'D.

44 | Pemenue 3agay. [loaroroska K

KOHTPOJILHOU padoTe.

aorapudm,
norapupMUpOBaHHE,
HaTypaJbHBIN Jorapudm,
Tabauia gorapumos, rpadux
¢byHKIuy, TorapudmMuveckas
KpHBasl.

dopmupoBaHue 00IIETO
MPEJICTABJICHUS O CBOMCTBAX
aorapudmos: Jorapudm
MIPOU3BEACHHUS, Jorapudm
YacTHOTO, JIOTapu(M CTETEHHU.
PasButne ymenus pemars
norapuMuIecKre ypaBHECHHUsI
(yHKIIMOHATIBHO-
rpauyecKuM METOI0M, METO/T
BBEJICHHUSI HOBOM MTEPEMEHHOM
U METOJ JIOrapu(pMHUPOBAHUS.

Pa3BuTne ymeHus npuMeHsTh
(dhopmyny nepexoja ot
aorapudma 1no ogHOMY
OCHOBAHHUIO K JIorapu@my 1o
JPYroMy OCHOBAHHIO.

- CBOICTBO JIOTapu(MOB;

-KaK MPUMEHSTh ONpEIeIICHUE
JorapupmMuueckoit GyHKuuu, ee
CBOMCTBA B 3aBUCUMOCTH OT
OCHOBAHWUS;

- METO/IbI peLICHUS
norapu(MUYECKUX YPAaBHCHHUN U
HEPaBEHCTB;

- QJITOPUTM PEIICHHS
Jorapu(MUUECKOro HEPaBEHCTBA
B 3aBUCHMOCTH OT OCHOBAHUSI.
YmMmernb:

-yCTaHABIIMBATh CBSI3b MEXKY
CTENEeHbIO U JIOTapu(PMOM U
MOHUMAIOT X B3aUMHO
MPOTUBOTIOJIOKHOE 3HAUCHUE;

- BBIYHCIIATH JIoTapudM ducia mno
OTIPE/ICNICHUIO;

-peliaTh mpocTeimme
JorapuMuUecKrie ypaBHEHUS U
HEPAaBEHCTBA, UCIIOJB3YSI METO/]
BBEJICHUSI HOBOM NIEPEMEHHOM /1715
CBEJICHMSI YPaBHEHHUSI K
palroHaIbHOMY BHUY;

- pemiathb mpocTeiiine
jorapuMuUecKre HepaBeHCTBA,
MPUMEHSISI METOJ1 3aMEHbI
MEPEMEHHBIX Il CBEJICHUS
JorapuMUUECKOro HEPaBEHCTBA
K palroHaIbHOMY BHUY;

- OMIPENIENATh 3HaUeHUE PYHKIIUU
0 3HAYEHUIO apryMeHTa Mpu
pa3IMYHBIX CIIOCO0aX 3adaHUS

byHKIUH.
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Konmpononas pavoma Ne 4 «/Iocapu

MUYecKas ynKyua)

46 | JleneHne MHOTOYJICHOB. CucTeMbl HETMHEHMHBIX 3HaTh: aHAJTUTHYECCKUE CIIOCOOBI
47 | Pemenue anredpanyuecKux YPaBHEHUH C ABYMS pELIEHHs CUCTEM YPABHEHMH.
YpaBHEHUM. nepeMeHHbIMU. Pemenue YMeTb: COCTaBIIATh CUCTEMY
48 | Pemenue anredpandeckux 3a/1a4 ¢ TOMOIIIbIO CUCTEM ypaBHEHUH C ABYyMsI
ypaBHEHUIA. HEJTMHEWHBIX YpaBHEHUH. MEePEMEHHBIMU TIPU PEIICHUU
49 | YpaBHEHUS, CBOISIIHAECS K TEKCTOBBIX 3aJa4y.
anreOpanvecKuM.
50 | YpaBHeHHs, CBOASIIAECS K
anreOpanvecKuM.
51 | CucreMbl HETMHEIHBIX YPaBHEHUH.
52 | CucreMbl HENMMHEHHBIX YpaBHEHUIA.
53 | PaznuunbIe crTOCOOBI pemeHus
CUCTEM ypaBHEHMII.
54 | PaznuyHble criocoObl penieHus
CHUCTEM YpaBHEHUU.
55 | Pemenue 3amay ¢ TIOMOIIBIO CHCTEM
YpaBHEHUH.
56 | Pemenue 3amay ¢ TIOMOIIBIO CHCTEM
YpaBHEHUU.
57 | Pemenue 3amay. [Toaroroska k
KOHTPOJILHOU paboTe.
58 | Konmponvnas paboma N 5 «Anzeopauueckue ypasHeHus».
59 | Pagunannas mepa yria. OBnaseHne NOHATUIMU: 3HaTh:
paauaHHas Mepa yria; - OIpeJieNieHne KOOPAHMHATHI
60 | [ToBOpOT TOUKH BOKpYT Hauaia YHCIJIOBask OKPYKHOCTb Ha TOYEK YHCIIOBOW OKPYKHOCTH;
KOOpJIUHAT. KOOPAMHATHOU MJIOCKOCTH; - OCHOBHbIE TIOHSATHUS: CUHYC,
TPUTOHOMETPUUECKHUE KOCHUHYC, TAHT€HC, KOTAHI'€HC
61 | Onpenenenue cuHyca, KOCHHYyca U (YHKIIMH YHCIIOBOTO MIPOU3BOJIBHOTO YIJIa;
TaHIeHca yria. apryMeHTa, - KaK OINpeAeNsATh 3HaKU CUHYCa,
TPUTOHOMETPUUECKHUE KOCHHYCa, TAHT€HCA IPOCTOTO
62 | Ompenenenue cunyca, KOCUHyca 1 COOTHONIEHUSI OJTHOTO apryMeHTa 10 YE€TBEPTSIM;
TaHreHca yria. aprymenTta. @opMupoBaHue - OCHOBHbIE
00111er0 MpeCTaBICHUS O TPUTOHOMETPUUECKHUE TOXK]IECTBA;
63 BHaku CHHYyCa, KOCMHYCa U TAHT€HCa nepeBoac paI[HaHHOﬁ MCPbI - KaK BBIBC€CTH 3aBUCHUMOCTH




yria.

64 | 3aBUCHUMOCTb MEX/y CHHYCOM,
KOCHHYCOM M TaHT€HCOM OJTHOTO H
TOTO XK€ yIJa.

65 | 3aBUCHMMOCTB MEXIy CHHYCOM,
KOCHHYCOM M TAaHT€HCOM OJTHOTO H
TOTO XK€ yra.

66 | TpuroHomeTpu4ecKue TOXJIECTBA.

67 | TpuroHomMeTpuYeCKHe TOXKIECTBA.

68 | TpuroHomeTpuYecKre TOXIECTBA.

69 | Cunyc, KOCHHYC ¥ TAHT'€HC YIIIOB O U
-ol.

70 | ®opMyIIBI CIIOKEHHUSL.

71 | ®opMyIIbI CIIOKEHHUS.

72 | ®opMymBI CIOKEHHUS.

73 | CuHyc, KOCHHYC M TAaHT'€HC JIBOMHOTO
yria.

74 | CuHyc, KOCUHYC U TaHT€HC JIBOMHOTO
yria.

75 | ®opMybl IPUBEICHUS.

76 | Pemenue 3anau.

77 | Pemenue 3anau. Ilogroroska xk EI'D.

yria B TpajyCHYIO U IIEPEBOJ
rpagyCHOM MephI B
paiMaHHY0; O KOOPAWHATAX
TOYKH OKPYXHOCTH; CHHYCE,
KOCUHYCE, TAHI'€HCE,
KOTAHI'CHCE U UX CBOMCTBAX;
croco0ax J10Ka3aTeabCcTBa
TOKJIECTB ¥ Pe0Opa30oBaHMi
TPUTOHOMETPHUYECKHUX
BBIPAXKEHUH; O IIOBOPOTE
TOYKH Ha O ¥ — 0; 00 yriax
nepexo/a.

PazBuTHe yMEeHHS PUMEHSATH
TPUTOHOMETPHUECKUE
TOXKJIECTBA, (HOPMYIIbI
CUHYCa, KOCHYCa, TaHT'€HCa
YTJI0B O ¥ — O, (hopMyJTBI
CHUHYCa ¥ KOCHHYCA CYMMBbI
aprymenTa, (opMyibl CHHYCa
U KOCHHYCa pa3HOCTHU
aprymenta, GopMyJibl
JIBOMTHOTO apryMeHTa,
(hopMyIbl KPATHOTO
aprymenta, GopMyJbl
MOJIOBUHHOTO yria, pOpMyIibI
MOHIKEHUS CTETICHH,
(hopMyIbl IpUBEICHUS,
(dhopmy1el mpeobpazoBaHuUs
CYMMBI TPUTOHOMETPUUYECKUX
(GyHKIM B TIPOU3BEICHHE.

MEXy CHHYCOM, KOCHHYCOM,
TAHT€HCOM OJTHOTO M TOTO K€
yria;

- KaK yIPOCTUTh BBIPAKECHUS,
npuMeHsist GOPMYIIbI CHHYCA,
KOCHHYCa, TAHI'€HCa, KOTAaHT€HCa
YIJIOB 0L U —

- popMyIly cCUHyCa, KOCUHYCa
CYMMBI U Pa3HOCTH JIBYX YTJIOB;
- (opmyIbl ABOWHOTO yria
CUHYCa, KOCUHYCa, TAHI'€HCA;

- (OopMyJIbI TTOJIOBUHHOTO yTJIa U
TIOHMKCHUS CTETICHH CUHYCA,
KOCHHYCa, TAHT€HCA;

- BBIBOJ] (POPMYITBI TIPHBEICHUS.
Ymers:

- peoOpa30BBIBATH CYMMBI
TPUTOHOMETPUUECKUX (PYHKIINI B
MIPOU3BE/ICHNUE;

- POBOIUTH MpeoOpa3zoBaHUs
MPOCTBIX TPUTOHOMETPUUECKHUX
BBIPAYKECHUIA.
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[ToaroroBka Kk KOHTPOJILHOI padoTe. ‘

80 | Koumponvnasn pavboma Ne 6 « Tpuzonomempuueckue gropmyiviy
81 | YpaBHeHue COS x=a. OBnazneHue NOHATHAMU: 3HaTh:
APKKOCHHYC M apKCUHYC - OTIpe/IeTICHNEe apKKOCUHYCa U
82 | YpaBHeHue COS x=a. qrcia, apKTaHTeHC U apKcuHyca, apKTaHreHca U
APKKOTAHTE€HC YNCIIa; ApKKOTaHTEHCa YUCIIa;
83 | YpaBHeHue COS x=a. BCIIOMOT'aTEJIbHBIN aPTYMEHT; | - YaCTHBIN CIIy4aill MeTo1a
MHOKECTBO OTPE3KOB. BBEJICHUSI HOBOH MepeMeHHON TpH
84 | VpapHeHue Sinx=a. PasBuTne yMeHUsI IPUMEHATh | PEIICHUH TPUTOHOMETPHUECKUX
(dhopmyny KopHEH ypaBHEHHM YpaBHEHUH;
85 | VpaBHenme Sinx=a. cos x=a, sin x= a, tg X= a. - KaK pemniaTh
PasButne ymenus pematb TPUTOHOMETPHUYECKIE
86 | Ypasnenue sinx=a. TPUTOHOMETPHUYECKHE HEPaBEHCTBA.
YPAaBHEHUS, CBOJIUMBIE K Ymers:
87 | VpaBuenue tg x=a. KBaJIPaTHBIM, 3aMEHOMN - pemaTh MpOCTEUIINE
nepeMeHHbIX. Peraemblie TPUTOHOMETPUUYECKHE YPaBHEHUS
88 | YpasHenue tg x=a. pa3i0oKeHUEM JIEBOM 4acTH Ha | 10 Gopmyliam;
MHOJKUTEIH; pelaTh - pemaTh 1o aIropuTMy
89 | PemeHue TPHIOHOMETPUYECKHX TpoCTeHIHe OAHOPOAHBIC YPABHCHUSL,
ypaBHEHHI. TPUTOHOMETPHUYECKUE - peuiath KBaJpaTHbIE _
HEpaBEHCTBA. yYpaBHEHHs OTHOCHUTEINBHO SIN X,
90 | Pemenue TpUrOHOMETPUUYECKUX COS X, 1g X, CBOIMMEC K HIM .
YpaBHEHHiL. OZIHOPO/UHbIE YPABHEHNS NIEPBOH 1
BTOPOH CTEIEHH;
91 | PemeHue TpUrOoHOMETPUUYECKUX - PCILIATh MPOCTCHIINC
yPABHEHHIL. TPHTOHOMETPHUECKHE yPABHEHNS
BBEJICHHEM HOBOM IEPEMEHHOU U
92 | PemieHne TpUrOHOMETPUUYECKUX PASTIOKCHHCM Ha MHOKHUTCITH,
yPABHEHHIL. - peulaTh HEpPaBEHCTBA §
TPUTOHOMETPHUECKUX (PYHKIIHI
03 | TIpaKTHKYM [0 pemicHHIo CII0’KHOTO apryMEHTa C IOMOIIbIO
TPUTOHOMETPUYECKUX YpaBHEHUI. KOOPAMHATHOM OKPYKHOCTH MK
TMosrortoska k EID. rpaq)HKovB COOTBETCTBYIOIINX
94 | IlogrotoBka K KOHTPOJIbHOM padoTe. ymKm.
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Koumponvnaa paboma Ne 7 «Tpuconomempuueckue ypagHeHus.

96 | JeiictBurensuble yncna. Crenennas | O6oOuieHne Kypca anredopsl u
GbyHKIHS. Hayajia MaTeMaTH4eCKOTO
97 | IlokasarenbHas v JorapupMUUecKasl | aHaau3a.
GbyHKINH.
98 | TpuroHomeTpruecKue ypaBHEHHS.
99 | Pemennue 3anau.
100 | Hmozoseas konmponvnas pavoma 3a kypc mamemamuxu 10 knacca.
101 | IIpomesccymounaa ammecmayus 3a Kypc mamemamuxu 10 knacca.
102 | UToroBsblii ypok.

3HaTh:

- OCHOBHBIE OIpECIICHHUS],
TeopeMbl, GopMyIIBI, QYHKITUH U
WX CBOWCTBA, BUJIbl YPABHEHHI,
MpaBUJjIa BHITIOJHECHUS
apuQMeTHYECKUX NCHUCTBHH,
JorapugMHUpoBaHUs,
MOTEHITUPOBAHMS

Ymers:

- IPUMEHSTh TEOPETUUECCKUE
3HAHUS TP PENICHUH 3a/1a4.




Kanenoapno - memamuueckoe nnanuposanue, I'eomempus 10 knacc

Ne Jara
n/ Tema ypoka DJIeMEeHTBI CO/IePKAHUSA Tpedosanust K yposHio Hlomaumee Muan | ®Dakr
I NOATOTOBKH y4aIlMXcsl 3ajaHue
Beenenue 3 yaca. OcHOBHasA 1eJIb — ¢OPMHPOBATH NPEIACTABICHUSA YYAIMXCH 00 OCHOBHBIX IOHATHAX U AKCHOMAX CTEPeOMeTPHH,
NMO3HAKOMHUTDH ¢ OCHOBHBIMH NMPOCTPAHCTBEHHBIMH (PUI'YpPaAMU U MOJIEJTHPOBAHNEM MHOTOTPAHHUKOB.
1 | IIpenmer 3HAKOMCTBO C COJEpKaHUEM Kypca 3HaTh: aKCHOMBI O B3aHMHOM IT. 1-2, Ne
CTEpEOMETPUH. CTEpEOMETPUH, HEKOTOPbIMU PacIoJIOKEHUHU TOYEK, IPSIMbIX U 1,3,10
AKCHOMBI reoMeTpuueckumMu Tesamu. CBs3b Kypca IJIOCKOCTEN B MMPOCTPAHCTBE;
CTEpEOMETPUH. CTEPEOMETPUH C MPAKTUYECKOU OTpe/eNieHne IpeaMeTa CTEPEOMETPUH;
JEeSATENBHOCTBIO J0JIeH. TpHu akCMOMBI O OCHOBHBIE POCTPAHCTBEHHBIE (UTYPBI.
B3aMMHOM PAacIOJI0KEHUH TOYEK, MPSAMBIX U | YMETh: peuiaTh 3a/1a4u 10 TeMe.
IJTOCKOCTEMN B MPOCTPAHCTBE.
2 | Hexoropsie JIBe TeopeMBbl, T0KA3aTEIbCTBO KOTOPHIX 3HaTh: JBE TEOPEMBI, I0Ka3aTEIHCTBO IT. 3, Ne 6,
CJIEJICTBHS U3 OCHOBAHO Ha aKCMOMaX CTEPEOMETPHUH. KOTOPBIX OCHOBAHO Ha aKCHOMaXx 8, 14
AKCHOM. [IpuMeHeHne U3y4eHHbIX TEOPEM MPH cTepeoMeTpuu (CIEACTBUS U3 AKCHOM).
penieHun 3a1ay. YMeTh: pemars 3a/1a4 10 TEME.
3 | Pemenue 3amau Ha | OTpaboTKa HABBIKOB IPUMEHEHUST aKCHOM 3HaTh: aKCHOMBI O B3aUMHOM IT. 1-3, Ne
MIPUMEHCHHE CTEPEOMETPUHU U UX CIEACTBUHN IPH PEIICHUN | PACIIOJIOKEHUH TOYCK, IPSIMBIX U 12,13, 15
aKCHOM 3a/1a4. IIJIOCKOCTEMN B IPOCTPAHCTBE U UX
CTEPEOMETPUHU U UX CJIE/ICTBUS.
CIIEICTBUH. YMeTh: pelarh 3aJ1a4u 1o TEME.

IMapaneJbHOCTh NPSAMBIX U IJI0cKOcTel 19 yacoB. OcHOBHAs HeJb — ¢(pOPMUPOBATH NMPEACTABIEHUS YUALIUXCH O MOHATUH
NapajiiejJbHOCTH U 0 B3aMMHOM PACIOJIOKEHUH NPSIMBIX U IVIOCKOCTEl B MPOCTPAHCTBE, CHCTEMATHYECKU U3YYUTH CBOIiCTBA MapauleIbHbIX
NPSIMBIX U IJI0OCKOCTEl, MO3HAKOMHUTH ¢ MOHSATHAMH BEKTOPa, NapajljieJibHOI0 ePeHoca, NapajiejbHOro NPOeKTUPOBAHUS U HAYYUTH
H300paKaTh NPOCTPAHCTBEHHbIE (UIYPHI HA MIOCKOCTH B APaJLJIe/IbHOM MPOEeKIHH.

[TapamiensHbie
IpsIMbIE B
IIPOCTPAHCTBE.
[TapamienbHOCTD
Tpex NpsAMBIX.

IToHATHA mapauIeNbHBIX PSAMBIX, OTPE3KOB,
Jydell B IPOCTpaHCTBE. B3aumHoe
PacCIOIOKEHUE MIPSAMBIX B IPOCTPAHCTBE.
Teopema o0 napaienbHbIX OpsAMbIX. JIemMma o
NIEPECCYCHUH TUIOCKOCTH MapajuIeIbHbIMU
npssMbIMU. TeopeMa 0 Tpex napaiesIbHbIX
npsaMbIX. [IpuMeHeHne u3y4eHHON TEOpUn
IIpU PELICHUH 3a/a4.

3HaTh: NOHATHS NApaJIEIbHBIX
HPSMBIX, OTPE3KOB, JIydeil B
IPOCTPAHCTBE; TEOPEMY O
napaieNbHbIX MPSMBIX C
JI0Ka3aTeIbCTBOM; JIEMMY O
HepeceyeHnH! I0CKOCTH
napaiebHbIMU IPSMBIMU U TEOPEMY O
TpeX MapauIeNbHbIX NPSMBIX C

IT. 4, Ne 16,
89




JIOKa3aTeJIbCTBAMH.
YMeTh: pemars 3a/1a4y 110 TEME.

[TapamnensHbie OTtpaboTKa HABBIKOB MIPUMEHEHHS TEOPEM O 3HATh: MOHATHS NApAJIIEIIbHBIX Ne 91, 97
MpsIMbIC B napajulebHbIX IPSIMbBIX IIPU PELICHUN 3a/1a4. | IPSIMBIX, OTPE3KOB, Jy4el B
IIPOCTPAHCTBE. IIPOCTPAHCTBE; TEOPEMY O
[TapannenbHOCTD NapaJuIeIbHBIX NPSAMBIX; TEOPEMY O
TpeX MPSAMBIX. TpeX NapajuieabHbIX MPSMBIX.

YMeTh: pemars 3a/1a4y 110 TEME.
[TapannensHOCTH Bo3MokHbIE clTydan B3aUMHOTO 3HaTh: BO3MOXKHBIE ciiydau B3auMHoro | [1. 6, Ne 23,
MpsIMOM U PacIooKeHus MPSMOH U INIOCKOCTHU B PacIIooKEeHUs IPSIMOU ¥ IJIIOCKOCTH B | 25,27
MJIOCKOCTH. npocrtpaHctse. [loHsTHe napamiensHOCTH IPOCTPAHCTBE; MOHITHE

psIMOM M TI0CKOCTH. [Ipu3Hak NapaJyIEIbHOCTH NPSMOU U IIJIOCKOCTH;
MapauIeIbHOCTH MPSMON U TJIOCKOCTH. MpU3HAK NapaJUIeTbHOCTU IPSIMON U

IJIOCKOCTH C 0OKa3aTeIbCTBOM.

YMeTh: pemarh 3a1a4u 1o TEME.
[TapannensHOCTH OTtpaboTKa HABBIKOB PEIICHUS 3a7a4 Ha 3HaTh: BO3MOKHBIE ciiydan B3auMHoro | I1. 6, Ne 30-
psIMOM U IIPUMEHEHHE TEOPHUH O NMAPAJIEIbHOCTH PaCMoJIOKEHUs PSIMOM U TIIOCKOCTU B | 33
IIJIOCKOCTH. MPSIMOM U TUIOCKOCTH. IIPOCTPAHCTBE; IOHATHE

NapaJyIeIbHOCTH NPSIMOU U IIJIOCKOCTH;

MIPU3HAK NapaJJIEIbHOCTH MPAMOM U

IIJIOCKOCTH.

YMeTh: peniaTth 3aJa4M 110 TEME.
O6o0marommii CucreMaru3anusi TEOpUHU O MapaJUIeIbHOCTH | 3HATh: MOHATHUS MapaJICIbHBIX I1. 4-6, Ne
YPOK 10 TeME NpsAMBIX, IPAMOM U T10cKocTU. [IpoBepka HPsIMBIX, OTPE3KOB, JIy4eil B pa3obpaTh
«[TapamienbHOCTh | HaBBIKOB PEIICHUS 3a/1a4 Ha IPUMEHEHUE MPOCTPAHCTBE; TEOPEMY O 32, 33, 92
npsIMOM U TEOPHUH O NAPAIIIEIBHOCTH MPSAMBIX, IPIMON | AapaJIEIbHBIX MPSAMBIX; JIEMMY O
IIJIOCKOCTH Y IJIOCKOCTH. MIEPECEUCHHNH TIOCKOCTH

napajiCJIbHbIMHA IPAMBIMU; TECOPEMY O
TPEX NaPAJUICIbHBIX MTPSAMBIX;
BO3MOJKHBIC CJIydal B3aUMHOTI'O
PacCIoJIOKCHHU A HpﬂMOfI " IJIOCKOCTHU B
IMPOCTPAHCTBE; IIOHATHE
napajieJIbHOCTH HpHMOfI " IIJIOCKOCTH,
IMPpU3HAK IapajuICIIbHOCTU HpﬂMOﬁ u
IIJIOCKOCTH.




YMeTb: pemars 3a/1a4u 110 TEME.

9 | CxpemuBatomuecs: | [ToHsSTHE CKpEITMBAIOIINXCS TPSIMBIX. 3HAaTh: MOHATHE CKPEUIUBAIOLINXCS IT. 7, Ne 35,
IpsIMBIE. [Ipu3HaKk CKpemMBarOIMXCs IPAMBIX. IPSIMBIX; IPU3HAK CKPELIUBAIOLINXCS 37, 39, 42
Teopema 0 TOM, 4TO Uepe3 KaxaAyro U3 ABYX IPSIMBIX U TEOPEMY O TOM, UTO Yepe3
CKPEILMBAIOIIUXCS MPSAMBIX TPOXOIUT KaXIYI0 U3 JIByX CKPEILUBAIOIIUXCS
IJIOCKOCTb, MapajuiebHast ApYrod NpsAMoi, U | IPSMbIX IPOXOJUT INIOCKOCTb,
IIPUTOM TOJIBKO OJIHA. napajuienabHas Jpyrou npsiMou, u
IPUTOM TOJIBKO OJHA C
JI0Ka3aTeJIbCTBAMHU.
YMeTh: pemars 3a/1a4y 110 TEME.

10 | Yrosi [ToHATHA COHANpaBIEHHBIX JIy4€ell, yria 3HAaTh: MOHATHS COHAIPABIEHHBIX IT. 8-9, Ne
COHAIpPAaBIICHHBIMHA | MEXKIY ITEPECEKAIONMTUMICS MPSIMBIMH. YTJIBI | Iydei, yriia MexIy nepecekaromumucs | 46, 97
CTOPOHAMHU. YTOJI | MEXKIY CKPEIIUBAIOIIUMHUCS MPSIMBIMU. OPSIMBIMU, YTJIa MEXY
Mexay npsMbiMu. | Teopema 00 yriiax ¢ cOHanpaBI€HHBIMU CKPEIIUBAIOIIUMHUCS MIPSMBIMU;

CTOPOHAMH. TeopeMy 00 yriax ¢ COHalpaBJICHHBIMU
CTOPOHAMH C J0Ka3aTeJIbCTBOM.
YMeTh: pemarh 3aJ1a4u 1o TEME.

11 | Pemenue 3amau mo | CucremaTu3aius TCOPUHU O 3HaTh: OCHOBHBIC ITOHATHS, I1. 4-6, No
Teme «B3aumuoe CKPENIUBAIOIINXCS MPSAMBIX U YTIIaX MEXTY (bOPMYITHUPOBKH TEOPEM II0 TEMAM. 45, 47, 90
pacrosoxeHue npsiMbIMH. [IpoBepka HaBBIKOB pelIeHUs VYMeTh: pemarh 3a7auul 1o TeMe.

IPSMBIX B 3aJa4 1o TeMe.
IIPOCTPAHCTBE.

Yron mexny

PSIMBIMUY.

12 | O6oOwmaromnit Cucremaru3zanus Teopud 1. 1-9. OrpaboTka 3HaTh: OCHOBHBLIC ITOHATHS, Ne 87 a, 46,
YPOK I10 TEMaMm HaBBIKOB PELICHUs 3ajiay 10 TeEME. (GOpMYIHUPOBKH TEOPEM I10 TEMaM. 93
«AKCHOMBI [TonroToBka Kk KOHTPOJBHOM paboTe. VYMers: pemaTs 3a/1a4u 10 TEME.

CTEPEOMETPUNY,
«[lapannenbHOCT
MPSIMBIX, IPSMON U
IIJIOCKOCTH.
[Toaroroska k
KOHTPOJIBHOU
paoore.
13 | Konmponwvnas paboma Ne 1 «Axcuomot cmepeomempuu. Ilapannenvnocms npamoil u niaocKocmuy.




14 | ITapannenbHble B3aumHoe pacnosnoxeHue IByX IUIOCKOCTEH. | 3HAaTh: BAPUAHTBI B3aUMHOI'O IT. 10, Ne
IJIOCKOCTH. [TonsaTue napamienbHbIX MJIOCKOCTEH. pacIoIOXKEHUs JIBYX INTIOCKOCTEH; 51-53
[Tpusnak Jloka3aTesnbCTBO MPU3HAKA MAPAJICIIBHOCTH | IOHATHUE NApaJUIEIbHBIX IIOCKOCTEN;
apajuIeIbHOCTU JBYX IUIOCKOCTEH. NPU3HAK MAPaIICITBHOCTH JIBYX
JBYX INIOCKOCTEH. IIJIOCKOCTEM C TI0KA3aTENbCTBOM.

CaoiicTBa YMeTh: pemars 3a1a4u 1o TEME.
napajuieIbHbIX
IIJIOCKOCTEM.

15 | Pemenue 3agau nmo | CBoiicTBa mapajuieabHBIX MIIOCKOCTEH. 3HaTh: CBOMCTBA NapauIeIbHBIX IT. 11, Ne
TeMe Teopema o cyiiecTBOBaHUU U IUIOCKOCTEH U TeopeMy 0 57,61, 104
[TapannensHOCTb €IMHCTBEHHOCTH TUIOCKOCTH, APAJUIEIFHOW | CYIIECTBOBAHUU M €JMHCTBEHHOCTH
IJIOCKOCTEH. JTAHHOM, W MPOXO/ISIIEH Yepe3 JaHHYIO TOUKY | INTOCKOCTH, MapajuieIbHOW TaHHOW 1
CaoiicTBa npoctpaHcTBa. OTpaboTKa HABBIKOB PEIIEHUS | TPOXOAIIeH Yepe3 JaHHYIO TOUKY
napajuIeIbHbIX 3a/1a4 1o TeMe. IPOCTPAHCTBA C JOKA3aTE€IbCTBOM.

IIJIOCKOCTEM. YMeTb: pemars 3a/1a4u 110 TEME.

16 | Terpasap. [Tonsatue Tepadapa, ero rpanei, peodep, 3HaTh: MOHATHE T€TpeadIpa, ero rpanen | 1. 12, Neo
BEpIINH, OOKOBBIX TPaHEl U OCHOBaHUSI. pebep, BepirH, OOKOBBIX TpaHEel 1 71, 102, 103
3amaun CBSI3aHHBIE C TETPAIPOM. OCHOBAaHHUS.

YMeTh: pemarhb 3aa4u 10 TEME.

17 | apamnenenunen. | [lonarus mapasienenurena, €ro rpaHei, 3HaTh: NOHATUA Mapaienenunena, ero | I1. 13, Ne
pebep, BepIvH, AuaroHaneii, 00KOBBIX rpaHei, pedep, BEepIInH, AHaroHajie, 81, 109, 110
rpanei u ocHoBanui. CBolcTBa OOKOBBIX I'PaHEH U OCHOBAHUI;
napajuienenumnesaa. 3aj1auu, CBsi3aHHbIE C CBOICTBA Mapauieienureaa
napauieNenuneioM. JI0Ka3aTeIbCTBAMH.

YMeTh: pemath 3aa4u 1o TEME.

18 | 3amaum Ha Pemenue npoctelmx 3agad Ha NOCTPOEGHUE | 3HATH: MOHATHE CEKYILEH MI0CKOCTH; IT. 14, Ne
MOCTPOCHHE CeUeHUH TeTpas/pa U Mnapajjelenumnesa. IpaBuJia OCTPOCHUS CEUSHUI; METOT 83-86
CCYCHMUI. CJIENIOB.

19 | 3agauum Ha Pemenune nmpoctelmx 3agad Ha IOCTPOCHUE | YMETh: pelIaTh 3a1a4M 110 TEME. Ne 106, 79 6
MIOCTPOEHHE CEUeHUH TeTpasr/pa U mapajjeienunesa.

CCYCHMUII.

20 | 3amauum Ha IIpoBepka 3HaHMI, yMEHUI U HABBIKOB 110 Ne 87,113

IIOCTPOEHHE TEME.

ceueHu. 3auet No
1.




21 | O6o6maromuit
YPOK I10 TeEME
«[TapamienbHOCTD
MPSIMBIX U
IIJIOCKOCTEN.
[ToaroToBka k
KOHTPOJIBHOU
pabore.

3HAaTh: OCHOBHBIC OHSTHS, 114, 115
(GOPMYITUPOBKHU TEOPEM IO TEMaM.

YMerTb: pemars 3a/1a4u 110 TEME.

CucremaTu3zanus 3HaHUN, YMEHUI 1 HaBBIKOB
o TeMe. [loaroroBka k KOHTPOJIBHOH pabore.

22 | Konmponvnas paboma Ne 2 «Ilapannenvnocmos npamsix u
NJI0CKOCHL eI,

IlepnieHAUKYJISAPHOCTHL NPAMBIX M IJI0cKOcTel 18 yacoB. OcHOBHas Heb — ¢)OPMHUPOBATH MPEACTABICHHUS YYALIUXCH O MOHATHAX
MEePHEeHIMKYJISIPHOCTH NPAMBIX U IIJIOCKOCTEH B IPOCTPAHCTBE, CHCTEMATHYECKH U3YYUTh CBOMCTBA NMEPIEHAUKYISPHBIX NPAMBIX U
IJIOCKOCTEH, IO3HAKOMMTD € MOHATHEM LEHTPATbHOI0 NPOCKTHPOBAHMUS U HAYYHUTh M300PaKaTh MPOCTPAHCTBEHHbIE GUIYPHI HA IJIOCKOCTH
B LICHTPAJIbHOM IIPOEKIUH.

23 | lepnienaukynsipabl | [IOHATHS EPIICHIUKYISIPHBIX IPSIMBIX B 3HAaTh: MOHATHS MEPHEHAUKYISPHBIX I1. 15-16,
€ IpsIMbIE B MPOCTPAHCTBE, MPSAMOM U IJIOCKOCTH. JIeMMa | MpsIMBIX B IPOCTPAHCTBE, MPAMON U No 118, 121
IIPOCTPAHCTBE. 0 MEPIEHANKYIAPHOCTH JBYX NMapauUIENbHbIX | INIOCKOCTH; JIEMMY O
[TapannensHbie NPSAMBIX K TpeTher NpsAMoid. TeopeMsbl, B MEPIECHANKYJISIPHOCTH JBYX MPSIMBIX K
HpsIMBIE, KOTOPBIX YCTAHABIUBACTCA CBA3b MEXY TpeTheil MPsAMOI; TEOPEMBI, B KOTOPBIX
NEePIEHANKYIAPHBl | MapaJlIeIbHOCTBIO MPSAMBIX U UX YCTaHaBJIMBACTCSI CBSA3b MEXKY
€ K IJIOCKOCTH. NEePIEHAUKYIPHOCTHIO K INIOCKOCTH. HapajIeIbHOCTBIO IPSMBIX U UX

24 | IlepnieHauKyIApHBI | 3aKperjeHUE TEOPETUUECKUX 3HAHUH. NEePIEeHIUKYISIPHOCTBIO K miockoctu ¢ | I1. 15-16,
€ IpsIMbI€ B OTtpaboTka HaBBIKOB PEILICHUS 3a]a4 [0 TeMe. | J0Ka3aTeIbCTBAMHU. Ne 119 6,8,
IIPOCTPAHCTBE. VYMeTs: pemars 3a1a4u 10 TEME. 126
ITapannensHbie
IpsIMbIE,

NePIEeHAUKYIISPHbI
€ K IUIOCKOCTH.

25 | IIpusnak Teopema, BeIpaxaromasi mpu3HaK 3HaTh: npu3Hak nepneHaukyasapaoctu | I1. 17, Ne
NEPIEHIUKYISAPHO | MEPNEHAUKYISIPHOCTH NPAMOM U MJIOCKOCTH. | MPSMOM U IIJIOCKOCTH. 129, 131
CTH NPSIMOM U Pemenue 3aga4 no teme. YMeTs: pemaTs 3aa4u 10 TEME.

IIJIOCKOCTH.

26 | Teopema o Teopema 0 TIIOCKOCTH, NEPIEHIUKYIIPHON 3HATh: TEOPEMBI O TIOCKOCTH, IT. 18, Ne
IJIOCKOCTH, npsmoit. Teopema o psAMoii, NEPIEHIUKYIAPHON NPSAMOM, U O 134, 135,
NEPIEHIUKYIIPHO | MEPIEHANKYISIPHON IIIOCKOCTH. Penenne IpsSMO#i, NepIIEeHAUKYISIPHOM 137




U IIpsAIMO1A. 3a7a4 [0 TeMe. IIJIOCKOCTH C JI0KA3aTeJIbCTBAMMU.
Teopema o YMerTb: pemars 3a/1a4y 110 TEME.
IIPSIMOM,

MEPIEHIUKYIISAPHO

1 IIJIOCKOCTH.

27 | Pemenne 3amau Ha | COBEpIIICHCTBOBAHNE HABBIKOB PEIICHUS 3HaTh: MpU3HaK neprneHaukymsipaoctu | Ne 145, 149
NEPIEeHIUKYIAPHO | 3a7a4. HPSIMON U TUIOCKOCTH, TEOPEMBI
CTb IIPSAMOM U NEePHEHANKYJISAPHBIX MPSIMOU
IIJIOCKOCTH. IJIOCKOCTH U 0OpaTHO.

28 | Pemenue 3agay Ha YMeTh: pemath 3a/1a4u 10 TEME. Ne 156, 160
MEePIEeHIUKYISIPHO
CTb IIPSAMOM U
TJIOCKOCTH.

29 | Paccrosiaue ot [TonaTHEe neprneHuKyIIApa, IPOBEACHHOTO U3 | 3HATh: MOHATHUSA NEPIEHANKYIAPA, I1. 19, 20 Ne
TOYKH JIO TOYKHU K IJIOCKOCTH, 1 OCHOBaHUS MPOBEJAEHHOTO U3 TOYKH K TIIIOCKOCTH, 138 0, 141,
IIJIOCKOCTH. MEePIEHIUKYIISIPa, HAKIIOHHOM, MPOBEJICHHON | OCHOBAHUS NEPHEHANKYJIISPA, 148
Teopema o Tpex W3 TOYKHU K TUIOCKOCTH, U OCHOBAHUS HaKJIOHHOM, MPOBEACHHOMN U3 TOUYKH K
MEPIEHAUKYIISIpax. | HAKIOHHOW, TPOEKIMN HAKJIOHHOM Ha MJIOCKOCTH, OCHOBAHUS HaKJIIOHHOM,

30 | Pemenue 3a1a4 Mo | INIOCKOCTh, PACCTOSIHUSI OT TOYKH JI0 MPOEKIIUU HAKJIOHHOM Ha MJIOCKOCTb, Neo 142, 150
TE€ME pacCTOSTHUE mockocTu. CBsA3b MEXKIYy HAKIIOHHOM, €€ pPacCTOSIHUSA OT TOYKHU JI0 INIOCKOCTH;

OT TOYKH JI0 MPOEKLUHEN U EpHEHANKYIApoM. TeopeMa 0 | CBSI3b Mely HAKIIOHHOM, €€ IPOEKIUEN
mockocty, TTIIL. TpeX MeprIeHAUKYIsIpax u oOpaTHas el U NIEPIEHIUKYIAPOM. TEOPEMY O TPEX
Teopema. NepIeHIUKYIsIpax u 00paTHyIo eit
TEOpEMY C JOKa3aTelbCTBaMHu.
YMeTh: pemath 3a/1a4 10 TEME.

31 | Yron mexny [TonsiTre npoekiuu GUrypsl Ha MIOCKOCTD, 3Hatrh: moHATHS npoekuu ¢urypst Ha | [1. 21, No
MPSIMOM U yria MEeXJIy IpsIMOM U TIOCKOCTBIO. IUIOCKOCTb, YIiia MEXKIy MPsIMOA U 163-165
IJIOCKOCTBIO. IJIOCKOCTBIO.

32 | Pemenue 3ama4 mo YMeTb: pemath 3a/1a4u 10 TEME. No 154, 204,
TEME YroJl MeXy
IpsIMOM U
IIJIOCKOCTBIO.

33 | AByrpanssiii yrou. | IIoHATHS IBYrpaHHOTO yIila ¥ €ro JUHEHHOro | 3HaTh: MOHSTHUS ABYTPAHHOTO yIiia U IT. 22, Ne

yria, rpaJlyCHOM MepbI IBYTPaHHOTO yria. €ro JIMHeHHoro yria, rpaaycHoit mepsl | 167-169

34 | Ayrpanssiii yrosn. | @opMupoBaHre KOHCTPYKTUBHOTO HaBBIKA JBYTPaHHOTO yIJIa, JOKa3aTEIbCTBO I1. 22, Ne




HAXOXJEHUS YIiia MEXY MIOCKOCTAMM. TOT0, YTO BCE JINHENHBIE YTJIbI 170, 172
OTtpaboTka onpeaeneHus IBYrpaHHOTO yIila. | ABYTPaHHOTO YIjia PaBHBI APYT APYTY.
YMeTb: pemars 3a/1a4u 110 TEME.
35 | [Ipusnak [ToHATHA yriia MeXay MIIOCKOCTAMH, 3HATh: MOHATHS YIiIa MEXY I1. 23,
NEPIEHIUKYISIPHO | MEPIIEHIUKYISAPHBIX IUI0CKOCTEN. Teopema, IIJIOCKOCTSIMH, IIEPIIEHAUKYIISIPHBIX Ne178, 180,
CTH JBYX BBIpaKAOIIas MPU3HAK MEPICHINKYIIPHOCTH | TUIOCKOCTEH, MPU3HAK 182, 185
IIJIOCKOCTEM. JBYX INIOCKOCTEH. NEPIEHANKYIAPHOCTH ABYX
IIJIOCKOCTEM.
YMeTb: pemars 3a/1a4u 110 TEME.
36 | [IpsMoyrobHbI [ToHATHE IPAMOYTOIBHOTO 3HAaTh: MOHATHE NMPAMOYTOJIBHOTO I1. 24, Ne
napajuieJenuIe]. napauienenumnena. CBOWCTBO rpaHei, napajuiejenumnesa; CBOMCTBO rpaHeH, 187 06, B,
JBYTPAHHBIX YIJIOB U JUaroHaien JBYTPaHHBIX YIJIOB U TMaroHasieu 189, 192
MPSIMOYTOJIbHOTO MapajuleNenunesa. PSIMOYTOJIBHOTO TIapajuiesienuie/ia. 217
37 | Pemenue 3a1a4 Ha | 3aKperieHHE CBOMCTB MPSMOYTOJIEHOTO YMeTb: pemars 3a/1a4u 10 TEME. Ne 194, 196
CBOICTBa napajuiefienuies1a yepes peleHre 3aaau. a
IPSIMOYT OJIBHOTO
napajiesienumnesa
38 | O6oO0maromui Cucremaru3zanus 3HaHUW, YMEHU ¥ HABBIKOB | 3HATh: OCHOBHBIC TIOHATHS, Ne 203, 207
YPOK IO TEMeE 10 TEME. (OpMyYIHPOBKH TEOPEM I10 TEMAM.
«IlepnenaukynsapH VYMers: pemaTs 3a/1auu 1o TeEME.
OCTb NPSMBIX U
TIJIOCKOCTEN.
39 | 3ager Ne 2 o Teme Ne 195, 204
«IlepnenaukynspH
OCTb NIPSMBIX U
IIJIOCKOCTEM.
IloaroroBska k
KOHTPOJIBHOU
paoore.
40 | Konmponvnas paooma Ne 3 IlepnenoukyaapHocmos npamsix u
njaocKocmei.

Muororpannuku 12 yacoB. OcHOBHAs LeJb — MO3HAKOMHUTH YYAIIMXCS ¢ MOHSITHSIMH MHOTOTPAHHOIO YIJIa M BBIMYKJI0I0 MHOTOT PAHHUKA,
paccMoOTpeTh Teopemy Jiljiepa U ee MPHUJI0KEHUs K PellIeHUI0 32/1a4, c()OPMUPOBATH MPEICTABIEHUS 0 NPABUJIBHBIX, OJIYNPABUIbHBIX U
3Be314aThIX MHOTOIrPAHHHMKAX, 0KA3aTh NPOsIBJIeHNsS] MHOTOTPAHHMKOB B MPHUPO/ie B BU/Ie KPUCTAJLJIOB.

41 | Houstue | [loHATHS MHOTOrPAHHHKA H €T0 YIEMEHTOB | 3HATh: NOHATHS MHOTOrpaHHHKA M ero | 1. 25-27, | |




MHOTI'OTPaHHUKA. (rpaneii, BepiiuH, pedep, quaroHanei), 3IIEMEHTOB (IpaHeil, BepunH, pedep, Ne 219, 223,
BBIITYKJIOTO ¥ HEBBIITYKJIOTO MHOTOTPAaHHUKA. | AWAroHayei), BBITYKIOTO U 225
CyMMa TUIOCKHUX YIJIOB BBITYKJIOTO HEBBIITYKJIOTO MHOTOTPAHHUKA, TPU3MBbI
MHOT'OTPaHHUKA IIPU KaKJIOU €ro BEPILINHE. U €€ DIIEMEHTOB, IIPSIMOM, HAKJIOHHOU U
[TonsiTHst IPU3MBI U ee IIeMeHTOB (pedep, NPaBUIHHOM MPU3MBL; CYMMY TTOCKHX
BEPILWH, TpaHeil, 00KOBBIX I'paHeil 1 YTJIOB BBIITYKJIOTO MHOTOTPaHHUKA TIPU
OCHOBAHUH, BBICOTHI), IPSIMOI U HAKJIOHHON | KaX/10M €ro BepIIMHE.
MIPU3MBI, TPABUIILHOM MPU3MBL. YMeTb: pemars 33/1a4y 110 TEME.

42 | llpusma. [Tnomans | [ToHsTHS TUTOMAAM TIOBEPXHOCTH MIPU3MBI, 3HaTh: MOHATHS Moy nosepxHoctu | I1. 27, Ne
MTOBEPXHOCTHU Iouaau 60KOBOM MOBEPXHOCTH MPU3MBI. IPU3MBI, IUIOIIAAU OOKOBOM 224, 229,
TIPHU3MEI. dopmyna mIomaad MOBEPXHOCTH MPSMON MIOBEPXHOCTH TPU3MBI; BEIBO/T 231

MIPHU3MBI. (GOpMYITBI TIONIAN TPSMON TIPU3MBL.
YMeTb: pemars 3a/1a4u 10 TEME.

43 | [pm3ma. ®dopmyna miomaad 60KOBOM MOBEPXHOCTU 3HatTh: GopMyIny MmIoIa M 60KOBOM I1. 27, Ne
Haxmounas HaKJIOHHOUW TIPU3MBI. MOBEPXHOCTH HAKIIOHHOM MPU3MBI C 238, 295,
npu3ma. BBIBOJIOM. 297

YMeTh: pemarh 3aJ1a4u 1o TEME.

44 | Pemenne 3a1a4 Ha | CucreMaru3ans 3HaHUH, YMEHUW U HaBBIKOB | 3HATh: (JOPMYIIBI TIOMIAIH OOKOBOM IT. 27, Ne
BBIYUCIICHUE o Teme «lIpuzmay. MMOBEPXHOCTHU MPSMOI ¥ HAKJIOHHOM 290, 296,
IUIOLIAHA MIPU3MBI. 298
IIOBEPXHOCTH VYMeTh: pemars 3a7auu 1o TeMe.

IIPU3MBI.

45 | Pemrenue 3amad4 1o Ne 229 0, B,
TeMe Mpu3mMa. 231

46 | [lupamupa. [TonsiTus mMpamMuibl U ee 31eMeHTOB (pedep, | 3HaTh: MOHATHUS NUPAMUJBI U €€ IT. 28, Ne
[IpaBunbHas BEpIINH, TpaHel, OOKOBBIX I'paHEH U 371eMeHTOB (pebep, BEPIIHH, TPAHEH, 239, 243,
nupamMu/a. OCHOBAHWUS, BBICOTHI, allo(eMbI), TIOMIATH OOKOBBIX I'DaHEH, OCHOBAHUS, BBICOTHI), | 244

OOKOBOI OBEPXHOCTHU U MOJHON I0Iaau 60KOBOM MOBEPXHOCTHU U
noBepxHoCTH nupamuel. [IpaBunbHas HOJTHOM TMOBEPXHOCTH MUPAMUJIBI,
NUpaMUa U ee dNIeMeHThl. Pelienue 3a1a4 Ha | HOHATHUS NPaBUWIBHON MHUPAaMU/IBI U €€
HaXO0XJICHUE HJIEMEHTOB MPaBUILHON JJIEMEHTOB.

UPaMUJIbL. YMeTb: pemaTh 3a/1auu 10 TeEMe.

47 | [nomane Teopema o Tutomaan 60KOBOM MOBEPXHOCTH | 3HATH: TEOPEMY O IUIOIIAAN OOKOBOM IT. 29, Ne
MIOBEPXHOCTHU MIpaBUJIBHON ITUPaMUBI. MOBEPXHOCTHU MPABUIIbHOM MUpamMubl ¢ | 255, 256

[IPaBUJILHOU

J0Ka3aTCJIbCTBOM.




paMH/Ibl. YMeTh: pemaTs 3a7a4u 10 TEME.

48 | Pemrenue 3a1a4 1o IT. 29, Ne

teme «[Iupamumay. 258, 259,
264
49 | YceueHHas [ToHATHS yCEeUeHHOM MMPAMHUJIBI U €€ 3HaTh NoHATHUS yceueHHoU nupamuabl v | I1. 30, Ne
nupamMu/a. 2JIEMEHTOB (OOKOBBIX TpaHEH, OCHOBAHUH, €e 2JIEMEHTOB, IPABWIbHOM yceueHHOW | 268, 270
BBICOTHI), anioema. [Tnomans 60koBoM MUPaMHJIBL U ee anodeMsl, GopMyITy
ITOBEPXHOCTH YCEUEHHOW IMUPAMU/IBI. OOKOBOI TOBEPXHOCTH YCEUEHHOMN
NUPAMHU/IBI.
YMeTh: pemars 3a/1a4u 110 TEME.

50 | Cummertpus B [TonsiTHe npaBuIbHOrO MHOTOrpaHHUKa. [19Th | 3HAaTh: MOHATHE NMPABUIBHOTO IT. 31, 32,
IIPOCTPAHCTBE. BHUJIOB IIPAaBUJIBHBIX MHOTOI'PAHHUKOB. MHOT'OTPaHHUKA, IISTh BUIOB 33, Ne 271,
[Tonstue MPABUJIbHBIX MHOTOTPAHHHUKOB. 272,273
MPaBUIILHOTO YMeTh: pemath 3a/1a4u 10 TEME. 274, 275
MHOTOTpaHHUKA.

DIIeMEHTHI
CUMMETPHHU
IIPABUIIbHBIX
MHOTOI'PaHHUKOB.

51 | 3ader Ne 3 mo Teme | Cucremaru3alius 3HaHUM, YMEHUN U HAaBBIKOB | 3HATh: OCHOBHBIC MIOHSTHS, Ne 283, 286

«MHOIrOrpaHHHUKH. | 110 TEME. (OpMYIHPOBKH TEOPEM I10 TEMaM.
IInmomane YMeTh: pemarh 3aJ1a4u 1o TEME.
IIOBEPXHOCTH

IIPU3MBI,

UPAMUIBIY.
IloaroroBska k
KOHTPOJIBHOM
paoore.

52 | Konmponsnas paboma Ne 4 Muozozpannuxu.

BekTopbl B npocTpancTBe. 7 yacoB. OCHOBHAasI 1eJIb - C()OPMHUPOBATH Y yHAIIMXCSI MOHSITHE BEKTOPa B MPOCTPAHCTBE;
PaccMOTpPeTh OCHOBHBbIE ONePAllH HA/I BEKTOPAMHU.

53 | Ilonstue Bextopa. | IloHsATHE BEeKTOpa B MPOCTPAHCTBE, HYIEBOTO | 3HATh: MOHATHE BEKTOPA B IT. 34-35,
PaBenctBo BEKTOpA, JUIMHBI HEHYJIEBOT'O BEKTOPA. IIPOCTPAHCTBE, HYJIIEBOT'O BEKTOPA, Ne 320 6,
BEKTOPOB. Onpenenenns KOJUIMHEAPHBIX, PaBHBIX JUIMHBI HEHYJIEBOTO BEKTOPA, 3216, 326

BEKTOPOB.

ONPCACIICHUA KOJUIMHCAPHBIX, PAaBHBIX




BEKTOPOB.
YMeTh: pemars 3a/1a4y 110 TEME.

94 | Cnoxenue u [IpaBusna TpeyrojibHUKa U NapajiesiorpaMma | 3HaTh: IPaBUIIO TPEYrOJIbHUKA U I1. 36-37,
BBIYMTAHUE CJIOEHMSI BEKTOPOB B IIPOCTPAHCTBE. napaiesniorpaMma ciioxkeHust BekTopo | Ne 334, 335
BekTopoB. Cymma | [lepemecTUTENbHBIN U cOueTaTENbHBIN B [IPOCTPAHCTBE; IEPEMECTUTENbHBIN U | O, B, T, 336
HECKOJIbKUX 3aKOHBI CJIO’KEeHHUs. J[Ba crioco0a MOCTpOeHUsl | COUeTaTeNbHbIN 3aKOH CIO0XKEHUS; 1Ba
BEKTOPOB. pa3zHoCTH IBYX BeKTOpOB. [IpaBuiio crocoba MoCTPOEHUs pa3HOCTH JBYX

CJIOEHHSI HECKOJIbKUX BEKTOPOB B BEKTOPOB; NPABUJIO CIIOKEHHUS
MIPOCTPAHCTBE. HECKOJIbKUX BEKTOPOB B POCTPAHCTBE.
YMeTh: pemars 3a/1a4y 110 TEME.
55 | YMHOX)eHue [IpaBuI0 YMHOXEHUS BEKTOPA HA YHCIIO. 3HaTh: MPABUIJIO YMHOKEHUS BEKTOpa IT. 38, Ne
BeKTOpa Ha yucno. | CoderaTrenbHbIN U pacIpeaeIUTENIbHBIN Ha YMCJIO, COYETATEIbHBIN U 347 0, 344,
3aKOHBI YMHOKEeHHUs. Perienue 3agau. pacnpenenuTeNbHbIN 3aKOHBI 346
YMHOKEHHUSI.
YMeTh: peniarh 3aJ1a4u 1o TEME.

56 | Komrmuranapueie Ornpenenenre KOMIUTAaHAPHBIX BEKTOPOB. 3HaTh Onpe/eeHIe KOMITTIaHAPHBIX I1. 39-40,
BekTOpHI. [IpaBusno | [Ipu3Hak KOMIIIaHAPHOCTH TPEX BEKTOPOB. BEKTOPOB; MPU3HAK KOMIUIAHAPHOCTH Ne 357, 358
napamenenunena. | [IpaBuno napamienenunena caoKeHUs Tpex TpeX BEKTOPOB, TPABUIIO B, T, 1, 360

HEKOMILUTAHAPHBIX BEKTOPOB. napasuiesienuIena. 0, 362
YMeTh: penath 3a/1a4u 10 TeEMe.

57 | Paznoxenue TeopeMa o0 pa3yioKEHUHU 0 TPEM 3HaTh: TeopeMy o pazyiokeHun Bekropa | I1. 41, Ne
BEKTOPA IO TPEM HEKOMIUTAaHAPHBIM BEKTOpaM. 10 TPEeM HEKOMIUTAaHApHBIM BeKTOpam ¢ | 366, 368,
HEKOMIJIaHAPHBIM JI0Ka3aTeIbCTBOM. 369
BEKTOpaM. YMeTh: pemats 3aa4u 10 TEME.

58 | O0oOmarouit CucremaTtu3zaums 3HaHUW, YMEHUN U 3HaTh: OCHOBHBLIC ITOHATHS, Ne 387, 394
YPOK IO TeMe HaBBIKOB. [10r0TOBKA K KOHTPOJILHOM (bOpMyTUPOBKHU TEOPEM 10 TEMAM.

«BexkTops B pabore. YMeTh: pemats 3a7auu 1o TEME.
IIPOCTPAHCTBEY.

[Toaroroska k

KOHTPOJIBHOU

paoore.

59 | Konmponvnas paboma Ne 5 « Bekmopuiy.

HTorosoe nopropenue reomerpun 3a 10 kiace 9 yaco. OcHoOBHas 11eJIb — IOBTOPUTH, CHCTEMATH3HPOBATH 3HAHMS 110 TEMaM Kypca.

60 | UtoroBoe Cucremaru3zanus 3HaHUW, YMEHUM ¥ HABBIKOB | 3HATh: OCHOBHBIE TIOHSTHS, [ToBTOPUTH
IIOBTOPEHHUE. 110 TEMAM. (OpMYIHPOBKH TEOPEM T10 TEMAM. TEOPETUYEC




AKCHUOMEI
CTEPEOMETPUHU U UX
CJIEZICTBUSL.

YMerTb: pemars 3a/1a4u 110 TEME.

KUU
Marepual
Bsenenus.

61

Hrorosoe
MMOBTOPECHHUE.
[TapannenbHOCTH
HpiIMI)IX nu
IIOCKOCTEH.

3HAaTh: OCHOBHBIC IOHSATHS,

(OPMYITUPOBKHU TEOPEM 1O TEMaM.

YMerTb: pemars 3a/1a4u 110 TEME.

IToBTOpPUTH
n. 10, 11

62

Hrorosoe
ITIOBTOPEHHUE.
[lepnenukyisapHo
CTb MPSAMBIX U
IIJIOCKOCTEM.

63

Hrtorosoe
nostopenue. TTII,
YTOJI MEXIY
NpAMOM 1
IIJIOCKOCTBIO.

3HaTh: OCHOBHBIC ITIOHATHS,

(bOPMYITHUPOBKH TEOPEM TI0 TEMAM.

YMeTh: pemarh 3aJ1a4u 10 TEME.

Ne 634, 641

64

Hrorosoe
MIOBTOpPEHHUE.
MHOrorpaHHuKH.

65

Hrorosoe
IIOBTOPEHHUE.
MHOTOrpaHHUKH.

66.

Hmozoean konmponvnasn paboma.

3HaTh: OCHOBHBLIC IIOHATHA,

(bOpMyTUPOBKHU TEOPEM 10 TEMAM.

VYMern: peiiaTth 3aJa4u 110 TEME.

Ne 306, 311

67.

Hrorosoe
IIOBTOpPEHHUE.
Bexkrops! B
IIPOCTPAHCTBE U UX
IIPUMEHEHHUE K
PELICHUIO 3aa4.

CucremaTtu3zanuus 3HaHUW, YMEHHUI 1 HABBIKOB
0 TEME.

3HaTh: OCHOBHBLIC IIOHATHA,

(bOpMYITUPOBKHU TEOPEM IO TEMAM.

YMeTs: peuiaTh 3aia4u 1o TEMC.

Ne 392,399

68.

3aKIII0YUTEITbHBIII
ypoK — Oecena 1o
KypCYy T€OMETPUH.

CI/ICTeMaTI/BaI_[I/I}I 3HaHHI>i, YMCHI/Iﬁ 1 HaBBIKOB
10 TCMC.







