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IMogcHuTeIbHAA 3aITUCKA.
Heau u 3agaun

Hacrosimas nporpaMMa 1o reoMeTpuu npeaHasHadeHa s yvanuxes 10-x kiaccos ,
BBIOpABIINX /J1s1 ce€0s1 yrayOJIeHHBI YPOBEHb U3YUYECHUS MATEMATHKH.

MN3yyenne MaTeMaTHKH Ha NPO(PHUIBHOM YPOBHE CpeHero (I0JHOro) od1ero
o0pa3oBaHMsl HANIPABJICHO HA JOCTHKEHHUE CICAYIOLIUX 1 eJIei:

(¢opmupoBaHue npeacTaBICHUN 00 UAEIX M METOJaX MAaTeMaTUKU; O MaTeMaTHKe
KAaK YHUBEPCAJIBHOM SI3bIKE€ HAYKH, CPEACTBE MOJAEIUPOBAHUS SABICHUI U IIPOLIECCOB;
OBJIaJleHHe  SA3BIKOM MaTeMaTUKM B YCTHOM W  MNHUCBMEHHOW  (opme,
MaTeMaTUYeCKUMU 3HAHMSIMU M YMEHUSMH, HEOOXOJUMBIMU JJisi HU3YyYEHHS
IIKOJIbHBIX E€CTECTBEHHOHAYYHBIX JIUCUMIUIMH, MPOJOJDKEHHUs 0O0pa3oBaHUs U
OCBOEHHUS MU30paHHOM CHEIUAIBHOCTA HA COBPEMEHHOM YPOBHE;

pa3BUTHE JIOTHYECKOTO MBIIIJICHUS, NTOPUTMHYCCKOU KYJIBbTYPBI,
NPOCTPAHCTBEHHOTO BOOOPaKCHMS, MATEMATHYECKOTO MBIIIICHUS W WHTYHIIHH,
TBOPUYECKHX CITOCOOHOCTEH, HEOOXOIUMBIX ISl TIPOJIOJDKEHUS OOpa30BaHUSA W IS
CaMOCTOSITCIILHOM JCATCIBHOCTH B 00JIACTM MaTeMaTHKW M €¢ TPWIOKCHUN B
Oynymieit mpodeccroHanbHON AEATEIBHOCTH,

BOCIUTAHHE CPEICTBAMHU MATEMAaTUKH KYJIbTYpPbhl JIMYHOCTH Yepe3 3HAKOMCTBO C
UCTOpPUEH Pa3BUTHS MaTEMaTHKH, DBOJIFOIIMEH MaTeMAaTHYECKHX HWJCH; MOHUMaHUS
3HAYMMOCTH MaTeMaTUKHU JUTSI HAYYHO-TEXHUYECKOTO Iporpecca.

HopMaTHMBHO-IPABOBBIE JIOKYMEHThI

Pabouas nporpamma paspaboTaHa Ha OCHOBE YueOHOTO I1aHa 1mKoJibl Ha 2023-2024
y4eOHBIN TOJl, B COOTBETCTBUM C KOTOPHIM Ha HM3y4YEHHE T'€OMETPUU HA YriayOJIeHHOM
ypoBHE OTBejieHO 3 yaca B Henento. Pabovast mporpaMma cocTaBiieHa B COOTBETCTBUHU C
TpeOoBaHusAMH (peneparbHOro KOMIIOHEHTa ['ocymapcTBEHHOro cTaHgapTa OCHOBHOTO
obmero W cpeaHero (MOJHOTO) OOIIEro 0O0pa3oBaHMs 110 MaTeMaTHKE Ha OCHOBE
aBropckoro mianupoanuss YMK Artanacsua JI.C.

Tabauna 3
KJace IIpeamer ABTOpBI y4eOHHKOB NnporpaMma ABTOp, COCTABUTE/Ib
U NIPOorpaMm
10-11 TeOMETPHS Aranacsn JI.C. IIporpammsl 0011€00pa30BaTENbHBIX | COCTABUTEIH
(6a3oBblii IToropenos A.B. yupexaenut. I'eomerpus. 10-11 T.A.Bypmuctposa
npoGUIbHBIH kiaccel, - M.IIpocsemenue, 2023r
YPOBEHbB)

ABTtopckas nporpamma Atanacsina JI.C. obecrieunBaeT u3yueHrne MaTeMaTUKU Ha

npo(UILHOM ypOBHE CPEAHETO (TOTHOT0) 00IIero 00pa30BaHus, pealn3yeT CTaHaapT
npodubHOrO 00pa3oBaHuy, y4eOHUK BXOAUT B DeiepabHbIi epeyucHb,
o0ecreuynBaeT MPeeMCTBEHHOCTh KypcoB reometpuu 7-9 u 10-11 kmaccos .

Nudopmanuga 0 BHECEHHBIX U3MEHEeHUSAX.

OOmuii 00beM Kypca paccunTaH Ha 3 daca B Heaenmto (Bcero 102 gacos). [Iporpamma

YIIyOJICHHOTO M3Yy4Y€HUsI TE€OMETPUM MPEANoJiaraeT BKIIOUYEHUE 3a7ay IOBBIIIEHHOMN
CJIOHOCTH 110 BceM pasneniaM reometpun 10 kmacca. B mporpammy BKITIOYEHBI PSIl TEM U3
IJIAHUMETPUH, BXOJSIIINE B 00s13aTeNIbHBI MUHUMYM COJiepKaHus Kypca reometpuu 10 — 11

KJIaCCOB Ha MPO(PUILHOM YPOBHE:

Teopema YUeBsl u Teopema MeHenasl.
Onnunc, runepbona, napadosia Kak reOMETPUYECKUE MECTA TOYEK.
Hepa3zpemmmocTs KilacCHYecKHX 3a/1ay Ha OCTPOEHHUE.



JlononHutenbHble  pasnpensl  crepeomerpun:  IIpaMble M IUIOCKOCTH B
npoctpaHcrie. [[oHATHE 00 AaKCHOMATUYECKOM CIOCO0E MOCTPOCHUS T€OMETPHUH.

IImomans  OpPTOrOHAJBHOM  MPOEKUMU  MHOI'OYI'OJIBHUKA. IMentpanbHoE
[IPOEKTUPOBAHUE.

Mmuororpanauku. Pa3zseprka. MHoOrorpanssie yribl. BeIITyKiIble MHOIOTPaHHUKHU.
Teopema Duinepa.

CummeTtpuu B KyOe, B mapaJijiesIeIUIe e, B IPU3ME U MUPAMHU/IE.

[loHsiTHE O CUMMETPUU B IPOCTPAHCTBE (LIEHTpaJIbHAS, OCEBas, 3epKaJIbHAs ).

Tesa u noBepxHocTH BpamieHus. OceBble CEUCHUS M CEUCHHS MapauieTIbHBIC
OCHOBAHHUIO.

Omnune, runepbona, mapaboynia kKak ceueHuss koHyca. Cdepa, BnucaHHas B
MHOTOTPaHHUK, c(hepa, onucaHHasi OKOJIO MHOTOTPaHHHKA.

[{unuHapryYecKre U KOHMYECKHE TOBEPXHOCTH.

O0bembl Tea W miIoOWAAM WX mNoBepxHocreil. [lonarue o0 oObeme Tena.
OTtHo1IeHne 00beMOB MTOJOOHBIX TEI.

Koopaunatsl 1 BekTOpbI. YpaBHeHUS cPephl U TIOCKOCTH. DopMysia pacCTOSHUS
OT TOYKH IO IJIOCKOCTH.

B nporiecce nzyueHus reoMeTpuM MPOXOAUT MOAroToBKa kK caade EI'D mo maremartuke,
a Tak)Ke MOATOTOBKAa K yYacTHUIO B OJMMIIMAJAX M KOHKypcax Mo maremaTuke. B pamkax
noaroroBkn kK EI'D Ha ypokax mIaHupyeTcd peuiaTh IJIAHUMETPUUYECKUE 3a]1auu
MMOBBIILIEHHOM CJIOKHOCTH.

[Ipy uM3ydeHHMH OPOTPaMMHOI0 MaTepualia MCHOJB3YIOTCA 3alaud C MPAKTUUYECKUM
colepKaHUEM Ha OCHOBE MCTOPUYECKUX, CTAaTUCTHMYECKUX JIaHHBIX O cejie XJIEBHOE,
XneBeHCKOM paifone, Jlumernkoir obiactu. B 10 M kiacce u3ydaroTcsl CIEIYIONIUE TEMBI:
«YTIbl U OTPE3KH, CBA3AHHBIE C OKPYKHOCTBbIO», «PellleHne TpeyroiabHUKoB», «Iliomanb
TpPEyroJibHUKa, OTHOIIEHHUSI OTPE3KOB U IUIOIIAACH», « BBINYyKIIbI€ YETBIPEXYTOJIBHUKI.

Mecto __¥M__pojb__npeaMmera «l'eoMeTpusi» B OBJAJEHHH _00VYAKOIIMMUCS
TPeOOBAHMIL K _VPOBHK _NOATOTOBKHM B COOTBETCTBMHM _C  TOCYJIAPCTBEHHBIMH
00pa30BaTeJbHLIMH CTAHIAPTAMU.

[Ipeamer «reomeTpus» oOeCIeUUBACT JOCTHXKEHHWE TpeOboBaHU QeaepaabHOro
KOMIIOHEHTa ['0Cy/apCTBEHHOTO CTaHAapTa OCHOBHOTO OOIIEro M cpeaHero (IOJIHOTO)
obmrero oOpa3oBaHus 110 MaTeMaTHKE HAa MPO(HUIBHOM YPOBHE.

Nudopmanus 0 KoJNYECTBE YACOB, HA KOTOPOE PACCYMTAHA MPOrpaMMa, B TOM
yucjie —KOHTPOJAbHbIE, 1a00pPATOPHBIE U T./1.

Koi-Bo
~| 49acosB

BBenenue. AKCHOMBI CTEPEOMETPUH U UX
cinenacTBua. B Tom unce:

Kontponbsnas pabota 1
3ayer 1
[IpakTrueckast paboTa — U3rOTOBJICHUE 0,5
MOJIEJIE MHOIOTPaHHUKOB

[lapamienbHOCTh OPSIMBIX U TIOCKOCTEH. 23

Kontponbsnas pabota 1




3auer 1

[lepneHAUKYISIPHOCTD NPSMBIX U 21

IIJIOCKOCTEN.

KoHTponbpHas pabora 1

3auer 1

MHOrorpaHHUKH 15

KoHnTponbsHas pabora 1

3auer 1

BekTopbl B IpoCTpaHCTBE. 8

KoHnTponbsHas pabora 1

3auer 1

[InannmeTpus 27

KonTponbHas pabora 1

3auer 1

3aueT no NPakTUYECKUM paboTam 1

3ader 1o ucciea0BaTeIbCKUM paboTam 1

Wrorosas KOHTpoJibHAS paboTa 2

Uroro 102

@opMbl_opraHuzanuy_o0pa3oBaTeJbHOI0 MpPOLEcca: YPOKH KOMOMHUPOBAHHBIE,
YPOKH — TPAKTUKYMBI, YpOK- TIpaKkTU4yeckas padoTa, YpOK KOHTpPOJS, BHEKIJIACCHOE

MEpOTPUITHE B HOSIOpPE B paMKax MECSYHHMKA MaTEMaTUKH, (PU3UKH, HTHHOPMATHUKH, BBITYCK
CTEHra3eThl, paboTa HaJ MPOEKTOM BO BHEYPOUHOE BpeMsl.

Buabl 1 pOpMBI KOHTPOJIS.

Texymuii KOHTPOJIbL B BHJIE CaMOCTOATEIBHBIX palbOT, WTOTOBBIM IO TeMaM —
KOHTpOJIbHas paboTa u 3a4eT. UTorosblii 3a y4eOHBII IOl — UTOrOBasi KOHTPOJIbHAs padoTa.

Il1aHupyeMblil YPOBEHb OATOTOBKH 00Y4al0UIMXCH

B pe3ynbrare wu3yueHus Kypca TEOMETPHM YYalluecs OBJAACIOT CIIECIYIOIIUMU
YMEHHSIMHU, 33JaI0IMMU YPOBEHb 0053aTeNIbHOMN MOJITOTOBKU:

- COOTHOCHTH TUIOCKHE T€OMeTpHueckue (pUrypbl U TpexXMepHble OOBEKTHI C HMX
ONHUCAHUSMH,

yeprexamu, HM300paXEHUSIMU;  pa3iudyarb W aHAIM3UPOBATh  B3aUMHOE

pacmnosiokenue Quryp;

- n300pakaTh IUIOCKME W TMPOCTPAHCTBEHHBIE TEOMETpUYECKHE (UTYphl M UX
KOMOUWHAIMY, 3a/laBaeéMble YCJIOBHSIMHU TEOPEM M 3aJ/lad, BBIIEISATH HEOOXOIAUMbBIC
burypsl Ha 4YepTeKax U pUCYHKaX;

- JIOKa3bIBaTh U3YYECHHBIE B KYpCE TEOPEMBI;

- MPOBOAUTH MOJIHbIE OOOCHOBAHHUS B XOJE€ TEOPETUUYECKUX PACCYKICHUH U TpHU
pelIeHny 3aa4, UCTOJIb3Ysl MOJYYEHHbIE B KypcaxX IJIaHUMETPUU U CTEPEOMETPUU
CBEJICHHUSI;

- BBIUUCIATH 3HAYEHUS TEOMETPUUECKUX BEJMYMH (IJIMH, YIJIOB, IUIOLIAAEH U
00BEMOB), UCTIONB3YS U3YYCHHBIE (DOPMYJIIBI TEOMETPHUH, a TAK)KE armapaT anreopsl,
TPUTOHOMETPUU U MAaTEMATUUECKOT0 aHAJIN3a;

- CTPOUTH CEUEHHUS] MHOTOIPAHHUKOB.

HUcnoab3yeMblil Y4eOHUK

Atanacsu JI.C. I'eometpus ais 10-11 knaccoB. Yuebnoe nocodue st yyamuxcst 10-
11 xmaccos (6a3oBbiii 1 ipoduIbHEIN ypoBeHb). M. : ITpocBemenue, 2023.




Coaep:kaHue MporpaMmal.
CrepeomMeTpus.

1. BBenenune B crepeomeTpuio (7 4).

OCHOBHBIC TIOHATHSI W aKCHOMBI CTEPEOMETPUH, WX CBA3b C AaKCHOMaMH
mwiaHuMeTpun. [Ipumepsl TPOCTPaHCTBEHHBIX TEOMETPUUECKHUX (QUTYD.

OcHOBHas 1EJb - 03HAKOMUTD yYaIINXCsS C OCHOBHBIMH CBOWCTBAaMH H CIIOCOOaMU
3aJlaHus TUTOCKOCTH Ha 0a3e TPYMIbl aKCHOM TUIOCKOCTH M MPOCTEHINNUX CIICACTBUI W3
HUX.

Pacmpennas cucteMa akCMOM, TOJIy4eHHas J0OABICHUEM K aKCHOMaM MEpPBBIX
TPEX aKCUOM IUIOCKOCTH, CIYKUT OCHOBOM JUISl IOKA3aTEJIbCTBA MEPBBIX TEOPEM Kypca
crepeoMeTpur. IIIKOTBHUKHM TOMXKHBI MOHMMATh, YTO W MOCJE TOTO, KakK IJIOCKOCTh B
IPOCTPAHCTBE 3aJ]aHa, HAa HEW BBIMOJIHSAIOTCS BCE U3BECTHBIE UM TE€OPEMBI IIJIAHUMETPHUH.

B nanHolt Teme HeOOXOIMMO JAaTh OOIee TMOHSITHE O BBICKA3BIBAHUAX, HX
OTPUIIAHUSAX, HEOOXOAUMBIX M  JOCTAaTOYHBIX  YyCIIOBHSX, TeopeMax, MeTo/ax
JI0KA3aTeJIbCTB.

B nanHoli Teme ydamuecs HAYMHAIOT 3HAKOMUTHCS C B3AMMHBIM  PACTIOJIOKEHUEM
OPSAMBIX M TUIOCKOCTEH B TPOCTPAHCTBE (OTHOIICHUE NPUHAIICKHOCTH MPSIMBIX U
TJTIOCKOCTEH ).

TemMa urpaer BaXHYK POJIb B Pa3BUTUM MPOCTPAHCTBEHHBIX MPEICTABICHUN
ydamuxcs, (aKTHUYECKH BIIEPBBIC BCTPEUANOIIUXCS 3/IECh C MPOCTPAHCTBEHHOU
reometrpueii.  IloaTomMy mpenojaBaHue CJIEAYET BECTHU C IIUPOKHUM MPHUBICUCHUEM
MOJEJNEH, pUCYHKOB.

2. [lapajieJbHOCTD NPAMBIX M IUIOCKOCTEN (23 4).

[TapamienbHOCTh MPSAMBIX, MPAMON U IJIOCKOCTU. B3amMHOE pacnosiokeHue ABYX
OPSIMBIX B MPOCTPAHCTBE. YTON MEXAY ABYyMs OpsMbiMu. [lapamienbHOCTh MIIOCKOCTEM.
TeTpasp u napaienenunen.

OcHoBHast 1enb — CHOPMUPOBATH MPEJCTABICHUE YYAIIUXCS O BO3MOMXHBIX
CIIy4asiX B3aMMHOT'O PAcIOJIOKEHHUS ABYX MPSIMBIX B IPOCTPAHCTBE, MPSMOM U MIIOCKOCTH,
U3YYUTh CBOWCTBA U MPU3HAKU MAPAIIIETBHOCTH MPSAMBIX U TUIOCKOCTEH.

OcoOEHHOCTBIO SABISETCS TO, YTO Cpasy BBOASTCS B PACCMOTPEHHE TETpa’ap U
napaJuiesienumel, pa3ouparoTcs UX CBOMCTBA, UTO MO3BOJISIET PACIIMPUTH CUCTEMY 3ajad,
BKJIIIOYMB B HEE 3a/laud HA IOCTPOCHHE TOYEK W JIMHUI MEPECEUYECHUS NPSIMBbIX U
IJIOCKOCTEM, MPOCTEUIINX 3aJa4 Ha MOCTPOCHUE CEUYEHUM MHOTOIPAaHHHMKOB. B xoxe
pElIeHHs ITHX 3a/1ad CJleayeT JoOUBATHCS OT YYaIIMXCA IPOBEICHUS OKa3aTeIbHBIX
pacCyXIeHUM.

B pamMkax 3TO# Tembl ydaluecs 3HaKOMSTCS ¢ apaJuIeIbHBIM MPOSKTUPOBAHUEM U
€ro CBOMCTBaMH.

Tema wurpaer BakHYIO POJb B Tporiecce (GOPMHUPOBAHUS MPOCTPAHCTBEHHBIX
MPEICTABICHUN ydanuxcs. M3ydeHue TeopeTHdecKoro Marepuana Ba)XHO COYEeTaTh C
pelieHreM 3ajJady Ha BOOOpa)kaeMble TOCTPOEHHUS € HCMOJIb30BaHUEM MOJENeH U
pucyHkoB. CBoiicTBa MapajuieIbHOTO MPOEKTUPOBAHUS NPUMEHSIOTCS K PEUICHUIO
MPOCTEHIINX 3a7a4 U K TMPAKTHUYECKOMY IMOCTPOEHUIO U300paKEHUI MPOCTPAHCTBEHHBIX
¢Guryp Ha MI0CKOCTH.

3. IlepneHAUKYJISPHOCTh NPSAMbIX M ILIOCKOCTEH (21 u).

[leprieHAUKYISPHOCT, OPSIMOM W TUIOCKOCTH. [IpH3HAaK NEpHNEeHANKYISIPHOCTH
NpsAMOM M IUIOCKOCTH.  llepneHauKynsip ¥ HAaKJIOHHAasT K  IUIOCKOCTH, IPOCKIHS
HAaKJIOHHOM Ha IUIOCKOCTh. TeopeMa 0O Tpex MNnepneHauKyispax. [[ByrpaHHbIil yrou.
[TeprieHAUKYISIPHOCTD IUIOCKOCTEN. TpeXrpaHHblil yroi. OcHOBHasg 1enb - JaTh
y4alIuMCsl CUCTEMaTUYECKUE CBEICHUS O MEPHEHAUKYIISIPHOCTH MPSAMBIX U TUIOCKOCTEN B




MPOCTPAHCTBE. BBECTM OCHOBHBIE METPUUYECKHWE NOHSATHUS: PACCTOSIHUE OT TOYKH JO
IJIOCKOCTH, PACCTOSIHUE MEXK]Y MApAIUICIbHBIMU TUIOCKOCTIMHU, MEXKY MapaJUIeIbHBIMU
MPSMOMN U TNIOCKOCTBIO, PACCTOSTHUE MEXKAY CKPEUIMBAIOIMIMMHUCS MPSMBIMU, YTOJ MEKIY
NpAMOM M IUIOCKOCTBIO, YTOJI MEXKAY JABYMs IUIOCKOCTSIMH. H3Y4YUTh CBOMCTBA
MPSAMOYTOJIBHOTO NapajuleenuIeaa.

Martepuan Tembl 0000IIaET U CUCTEMATU3UPYET U3BECTHBIC YYallUMCS U3
IJIAHUMETPUM CBEACHUS O TMEPHEHIMKYISIPHOCTH TpAMBIX. HM3ydeHue TeopeM o
B3aUMOCBSA3U TNAPAJUIEIbHOCTH W NEPHECHAUKYISIPHOCTH TMPAMBIX U IUIOCKOCTEH B
MPOCTPAHCTBE, a TaKXKe MaTepualg O MEePIEeHANKYJSIPE U HAKJIOHHBIX I€J€CO00pa3Ho
COYETaTh C CHCTEMATHYECKHMM  TOBTOPEHHEM  COOTBETCTBYIOIIETO MaTepuaia u3
IJIAHUMETPUM, 4YTO OyJeT chocoOCTBOBaTh Oojiee TIIYOOKOMY YCBOEHHUIO  HOBOTO
Marepuana, MO3BOJMT  O3HAKOMUThH YYAIIUXCA C HCIOJb30BAHUEM AaHAJIOTHU B
MaTEeMaTHKE.

IIpy m3ydeHur CymIECTBEHHO BO3pacTaeT poJib 3ajad Ha BbluucieHue. Ciaenyer
OTMETUTh, YTO B OCHOBE MPAKTUYECKU BCEX ITUX 3a/a4 JICKAT CBEJICHUS, H3YyUYCHHBIC B
mwiaHuMeTpuu: Teopema Iludaropa u crmenctBus U3 Hee. B oTnenbHBIX 3a7adax ATH
CBEJICHUS MPUMEHSIOTCA MOCJE€ MPEABAPUTEIHHOIO HCIIOIB30BAHUSI TEOPEMBI O TPEX
NEPHEeHANKYJISAPaX UK TEOPEMBI O IEPIICHAUKYIISIPHBIX TIIOCKOCTAX. [Ipu penienuun 3anau
Ha BBIYUCJICHHWE  HEOOXOJAUMO  MOJJAEPKUBATH  JOCTAaTOYHO  BBICOKHH YpOBEHBb
000OCHOBAaHHOCTH  BBIBOJIOB C  ONOPOM HAa H3BECTHBIC Yy4YAIIMMCS CBEJCHUSA U3
IJIAHUMETPUU U M3YUYEHHbICE B TEME€ OINPEACIICHUS U TPU3HAKU NEPIECHAUKYISIPHOCTH,
TEOPEMBI O CBA3SIX MEKIY MapAJIIEIbHOCTBIO U MEPIEHIUKYIAPHOCTBIO, TEOPEMBI O TPEX
NEPHEHIUKYISAPaX.

Pa3nuunble BUOBI YIVIOB B MPOCTPAHCTBE HAPANY C PACCTOSIHUSMH SIBIISIEOTCS
OCHOBHBIMH KOJIMYECTBEHHBIMU XapaKTEPUCTUKAMU CBS3aHHOTO PACIIOIOKEHUS MPAMBIX
U 1iockoctedl. OTpaboTKa ATHX TOHSATUNH JO YPOBHA HAaBBIKOB TMPU PEIICHUH
BBIYMCIIMTENBHBIX 3a7a4 BaxkHa Ui Kypca 11 kmacca.

Kak mpu wu3yueHuu mpeaplaymied TeMbl, CYIIECTBEHHYIO pPOJiib B (hOPMHPOBAHUU
POCTPAHCTBEHHBIX TNPENICTABICHUN YyUalllMXCsl  UTPAIOT 3aJladyd Ha BOoOOpa)kacMble
MOCTPOCHHSI, B OOJIBIIIMHCTBE CIIy4aeB peliaeMble KOHCTPYKTUBHO.

Tema wumeer BAJXKHOE IPONEAEBTUUECKOE 3HAYCHUE IS U3y4eHUs
MHOTOTpaHHUKOB. PAaKTUYECKHU NIPU PEUIEHUH MHOTHX 3a]1ay, CBSI3aHHBIX C BBIYMCICHUEM
JUIMH ~ TEPHNEHJUKYJApa ¢ HAKIOHHBIX K IUIOCKOCTH, pe€4Yb HJIET O BBIYUCICHUH
3JIEMEHTOB ITUPAMUL.

4. MHororpanHuku (15 4).

[TonaTue muororpannuka. Ilpusma. I[lupamuna. IlpaBusibHbIE MHOTOTPAHHUKM.

OcHoOBHas 1IeTb - aTh YYAIIUMCSI CUCTEMATHYECKUE CBEJIEHNUS 00 OCHOBHBIX BHJIaX
MHOTOTpaHHUKOB. [lo3HAaKOMUTE ¢ hopmyIoit Ditepa I BHITYKIBIX MHOTOTPAHHHUKOB, C
MPaBUJIbHBIMH MHOTOI'PAHHUKAMU U JIEMEHTAMH UX CUMMETPHHU.

MHOrorpaHHuK  ONpEeNensaeTcss  KaKk  [OBEPXHOCTb,  COCTABJICHHAs W3
MHOTOYTOJIbHUKOB M OTPaHUYMBAIONIAS HEKOTOPOE TE€OMETPHUYECKOE TEO0. Y TOUHSETCA
MOHATHE reoMeTpuueckoro tena. Hapsay ¢ gopmynoit Ditnepa B pasnenie COACPKUTCS
OJIMH U3 BapUaHTOB MPOCTPAHCTBEHHOM TeopeMbl [ludaropa, cBsizaHHBIN ¢ TeTpasapoMm, y
KOTOPOT'O BCE€ IUIOCKUE YIJIbl IPU OJHOUW BEPIIUHE MPSMBIE.

[IpakTryeckasi HalPaBJICHHOCTh Kypca peaau3yeTcs 3HAUUTEIbHBIM KOJIUYECTBOM
BBIYUCIIUTENBHBIX 337]a4, B XOJ€ PEIICHUs KOTOPBHIX Pa3BUBAIOTCS HABBIKM OOIICHUS C
OCHOBHBIMU T'€OMETPUUYECKUMHU BEIUYMHAMM: JJIMHAMU, BEIMYMHAMH YIJIOB, IUIOLIAJICH.
B nensx mpeaynpexxaeHus: BO3MOXKHBIX OIIMOOK y4alUXCsl ClieyeT TpeOOBaTh OT HUX
000CHOBaHMSI TPAaBWIBHOCTH BBIOOpAa WJIM TOCTPOCHHS PA3IUYHBIX BHUIOB YIJIOB B




MPOCTPAHCTBE, BKJIIOYAS Yrod MPSIMOM C TUIOCKOCTBIO, JTUHEWHBIM YroJl JIBYIPAHHOIO
yria. [Ipu penienun 3aad Ha BBIYKMCICHUE, B TOM YHCIIE 3a/1a4, B KOTOPBIX (DUTYPUPYIOT
HE TOJbKO NpaBWIbHAs NpPU3Ma WU MUPAMHUAbI, COBEPUICHCTBYIOTCS W Pa3BUBAIOTCA
YMEHHUS y4yalluXcsi MPUMEHSATh anmapaTr aiareOpbl U TPUTOHOMETPUU K PEIICHUIO
r€OMETPUUYECKUX 3a/a4.

VYuyamuecs AOMKHBI yMETh NPUMEHATh H3y4YeHHbIE B TeMe (GHOPMYIbI s
HAXOXEHUS TUIoH[aZeil OOKOBBIX MOBEPXHOCTEW MPU3M U MPaBUIBLHOW MUPaAMUIbI IPU
PELICHUU TEOMETPUUECKUX U MPAKTHYECKHUX 3a]1a4.

5. BexTopsbl B mpocTpaHcTBeE. (8 1).

ITonsatue BekTopa B mnOpocTpaHcTBe. CI0XKEHWE W BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BekTopa Ha uuciio. CkansgpHoe mpousBeacHuEe BEKTOpoB. Komrmanaphbie
BEKTOPBI.

OcHoBHas 11e1b — O0OOIIUTh U CUCTEMATHU3UPOBATH MPEJICTABICHUS yYAIIUXCS O
BEKTOpaX, BBECTU MOHSATHE KOMIUIAHAPHBIX BEKTOPOB B MPOCTPAHCTBE U PACCMOTPETH
BOIIPOC O Pa3yIOKEHUHU JIF0OOOr0 BEKTOPa MO TPEM JTaHHBIM HEKOMILJIAHAPHBIM BEKTOPAM.

PaccMoTpeHne BEKTOpPOB HOCHUT B OCHOBHOM XapaKTe€p MOBTOPEHHUS, IMOITOMY
u3JIaraeTcs JI0BOJILHO CkaTo. boiee moapoOHO paccMaTpuBaIOTCsI BOIIPOCHI, XapaKTEPHbIE
JUUIs1 BEKTOPOB B ITPOCTPAHCTBE.

Cnenyer oOpaTUTh BHUMAaHHE Ha T€ 3a/Jaud, B KOTOPHIX B SIBHOM BHUJE HE
MPUCYTCTBYET YKa3aHUE HA MPUMEHEHUE BEKTOPOB WJIM KOOPJMHAT, HO PEIICHUE KOTOPHIX
3HAYUTEIBHO YNPOIIAETCS MOCIIE 3TOrO.

Ilnanumerpus (27 4)
1. Pemmenne TpeyroJbHUKOB (64)

OCHOBHBIE TOHSITUS, CBSI3aHHBIE C TPEyroJbHUKOM. IIpu3Haku paBeHCTBa
TPEyroJbHUKOB. Menuana, OHCCEKTpHUca M BBICOTa TpeyroibHukKa. llapamienbHbie
npsamble. [lpusnaku momoOusi TpeyroJbHUKOB. COOTHOIIEHHUS MEXAY CTOPOHAMHU U
yIJIaMH TPEYTrOJbHUKA - BBIYMCICHUE DJJIEMEHTOB TPEYrojbHUKA. [IpAMOyrosibHbIN
TPEYrOJIbHUK, HAXOXIECHHUE €ro 3JIEMEHTOB. PaccMarpuBarOTCs 3aauvd Ha HAaXOXKICHUE
MEIWaHbl TPEYTOJbHHUKA, C HCIOJIb30BAHUEM IMpPUEMA YABOCHUS MEAWaHbl. Takxke
paccMaTpuUBalOTCS  pa3IMYHBIC  CIIOCOOBI  HAXOXKJACHUS  BBICOT M OMCCEKTpHUC
TPEYroJbHUKA.

OcHoOBHas 1Iellb — CUCTEMaTHU3aIus U 0000IIeHHe paHee MOTYYEHHBIX B Pa3HBIX
KJaccax CBEICHUU O TPEYrOJbHUKE; 3aKPEIUICHUE HABBIKOB W YMEHHUM JIOKa3bIBaTh
PaBEHCTBO U MOJI00ME TPEYTrOJLHUKOB, OIMUPAsCh HA MpHU3HAKH; (OpMHUpPOBAHHUE armapara
«pelIeHUus» TPEYrOJIbHUKOB; 0030p METOJOB pEIICHUS 3aJad C HCIOJb30BaHHEM
METPUUYECKUX COOTHOILICHUW B TPEYTOJIbHUKE; Pa3BUTHUE MPOCTPAHCTBEHHOTO MBIILJICHUS
(depe3 pelieHue 3ajad Ha MOCTPOCHHUE).

2. UeThIpeXyroJabHUKH (24)

PaccmarpuBaroTCsi OCHOBHBIE CBOMCTBA W IPU3HAKH  YETHIPEXYTOJbHUKOB.
MeTtpuyeckre COOTHOIIECHHS B YETBHIPEXYroidbHUKaX. Pa3OMparoTcss 1moJIe3HbIC IPUEMBI
paboThl ¢ Tpameuued MW mapajeaorpaMmMoM. PeliaroTcs TJIaHUMETPUUYECKUEe 3aJ1adu
MOBBIIICHHOM CJIOKHOCTH.

OcHOBHas 1edb — CHCTEMATHU3alMs CBEACHUM O YETHIPEXYrojbHHKaX (0co0oe
BHUMaHHE HEOOXOAMMO OOpaTHTh Ha XapaKTEPUCTUUECKUE CBOMCTBA KaXJOTO M3 BUJIOB
YETHIPEXYTOJIbHUKOB); pa3BUTHE (OPMAIBHO-JIOTUUYECKOTO MBINUICHUS (3aJa4d  Ha
JI0KA3aTeNIbCTBO); 3aKPEIUICHUE HaBBIKOB HCIOJb30BaHUA OCHOBHBIX (OpPMyT O
METPUUYECKUX COOTHOLICHHUSIX B UETHIPEXYTOJIbHUKAX.

3. Ilaomaas TpeyroJbHuKa. OTHOIEHHE OTPE3KOB U Ionaxei. (5 1)




JIOKa3bIBaKOTCSA TIOJIE3HBIE TIPW pPEIIEHWH 3a7a4 TeopeMbl YeBol n MeHenas,
pelIaroTCsa 3aJa4d C HMCIOJIb30BAHUEM ATUX TeopeM. POpMysbl HAXOXKIACHUS IUIOLIAAU
¢uryp. 3agaun Ha JOKa3aTeIbCTBO.

OcHoBHas 1eJlb — CHCTEMaTH3allMsd CBEACHHMHA O HaXO0XJICHUM ILIOIajcH
TPEYTrOJbHUKOB M €ro 4YacTel; 3aKpEIUICHUE HABBIKOB HAXOXIEHHUS OTHOLICHUU
3JIEMEHTOB MHOTOYT'OJIBHUKOB U OTHOLIEHUHN TUIOIIAeH YaCTE MHOTOYTOJIbHUKOB.

4. YrJibl M 0TPE3KH, CBA3aAHHbIE ¢ OKPYKHOCTbI0. MHOIOYroJbHUKH M OKPYKHOCTH.
(13 g)

Beluncrnenue yriioB ¢ BEpIIMHOW BHYTPU M BHE Kpyra, yIyIbl MEXAY XOpIOU U
KacaTtelapHOU. PaccMmaTpuBarOTCs TEOPEMBI O TMPOU3BEACHUU XOpH, O KacaTelIbHOM H
CEeKylIel, KOTOpbIE€ TIOJIE3HO  HCIOJB30BaTh MPU  PEIIEHWH  LEJIOr0  pAlaa
IJIAHUMETPUUYECKHX 3a71ad. PaccmaTpuBaroTCs 3a7ja4n HA Kacaroluecs, epeceKaronmecs
OKPYKHOCTH, OKPYKHOCTH, CBS3aHHBIE C TPEYTOJIbHUKOM MW YETBIPEXYIOJBHUKOM, Ha
POTMOPIIMOHATILHBIE OTPE3KH B OKPYXKHOCTU. PaszOupaercss MeToJ] BCIOMOTATEIbHOU
OKPYKHOCTH. PaccMaTpuBarOTCs BIMCAHHBIE W BHEBIIMCAHHBIE OKPYXKHOCTH. Takxke
paccMaTpUBarOTCA 3aJa4d HA BIMCAHHBIE U ONMMCAHHBIE YETHIPEXYTOJIBHUKH, B KOTOPBIX
MCMOJIb3YIOTCSI CBOMCTBA M TPU3HAKU BIMCAHHBIX W OMMCAHHBIX YETHIPEXYTOJIbHUKOB.
OTMeyaroTcsi HEKOTOPhIE CBOMCTBA BBICOT TPEYTOJIbHUKA U OPTOLIEHTPA TPEYTOJIbHUKA.




TpedboBaHUA K VPOBHIO MOATOTOBKH 00VYAIONINXCSH

Honxcuol 3namo:

IHapanienbHOCTH NPAMBIX U IUIOCKOCTeH. [lapaiuienbHble npsiMble B IPOCTPAHCTBE.
[TapamnensHOCTE  Tpex  mpsAMbIX.  [lapamiensHOCTs  OpsIMOM MU IUIOCKOCTH.
CkpemmBaromuecss MNpsMble. YTIbl C COHANPABICHHBIMU CTOPOHAMHU. YTOJI MEXIY
npsameiMu. [Tapamnensasie miockocTi. CBOMCTBA MapayieabHbIX IIOCKOCTeN. TeTpasrap.

IepneHAMKYJIAPHOCTL NPAMBIX U INIOCKOCTEH. [lepneHauKysipHbIE NpsMBIE B
npocrpaHcTBe. llapamienpHble npsiMble, NEPIEHAUKYISpHbIE K II0CKOCTH. [Ipu3Hak
NEPIEHAUKYIAPHOCTH MPSIMOM U ILNIOCKOCTU. Teopema O mpsiIMOW, NEPIECHAUKYIAPHOU K
IJIOCKOCTHU. PaccTossHME OT TOYKM A0 INIOCKOCTH. Teopema O Tpex IEpHEeHAUKYJIpax.
Yron Mexay npsMOU U INIOCKOCTBIO. JIByrpaHHbii yroi. IIpu3zHak nepnesauKkyIsspHOCTH
IBYX IIOCKOCTEN. [IpAMOYronbHbIN napaieenuIesn.

Mmuororpanaukn. I[lpusma, ee ocHoBaHus, OOKOBble pebpa, BbICOTa, OOKOBas
noBepxHoCTh. IIpsAmas m HakioHHas npusma. [IpaBunpHas npusma. [lapamutenenunen.
Ky6.

[lupamuga, ee ocHoBaHuEe, OOKOBble pebOpa, BBICOTA, OOKOBasi MOBEPXHOCTb.
TpeyronbHas nupamuaa. [IpaBunbHas nupamuaa. Y cedeHHas IupaMuia.

CummeTtpuu B KyOe, nmapajienenurnesie, npu3Me u nupamuje. [lonstiue o cuMMeTpuu B
npocTpaHcTBe  (LIEHTpanbHasi, oceBas, 3epkaibHas). [lpumepbl cummeTpuii B
OKPY’KarolIeM MHUpE.

Ceuenust KyOa, IpU3MBbI, TUPAMUJIBI.

[IpencraBnenue o MpaBUIIbHBIX MHOTOIPaHHUKAX (TeTpa’ip, KyO, OKTa’ap, A0JAEKadAp
U UKOCAdIP).

BekTopsl B nmpoctpancTBe. Ilonsatue Bektopa. PaBeHcTBO BekTOpoB. CrokeHHe U
BbIUMTaHHE BEKTOPOB. CyMMa HECKOJIBKMX BEKTOPOB. YMHOXXEHHME BEKTOpa Ha YHCIIO.
Kommanapusie Bektopbl. [IpaBuino mapaiutenenunena. PasiokeHue BEKTOpa MO TpPeEM
HEKOMIUIAHAPHBIM BEKTOPaM.

Jonsxcnot ymems (Ha nPOOYKMUBGHOM U MEOPUECKOM YPOBHAX OCEOCHUA):

— pacro3HaBaTh Ha 4YepTEKaxX W MOJAENSIX MPOCTPAHCTBEHHBIE (HOPMBI; COOTHOCHUTH
TPEXMEPHBIE OOBEKTHI C UX ONMUCAHUSIMH, H300PAKECHUSIMU;

— aHAJIM3UPOBATH B B3AUMHOE PACTIOJIOKEHHE 0OBEKTOB B IPOCTPAHCTRBE;

— N300pakaTh OCHOBHBIE MHOTOTPAHHUKH; BBITIOHATH YEPTEKHU M0 YCIOBUSAM 3a/1a4;

— CTPOUTH MPOCTEHIIHE ceueHus Ky0a, IpU3Mbl, MUPAMU/IHI;

— pemarh IUIAHUMETPUYECKHE M MPOCTEHIINE CTEPEOMETPUUYECKHE 3aJayd  Ha
Hax0XJICHUE T€OMETPUUECKUX BEIUYMH (IJIMH, YTIIOB, IUIOMIaAeH);

— UCIOJIB30BaTh MPH PELICHUH CTEPEOMETPUUECKUX 3a/1a4 IUTAHUMETPUUECKUE (PaKThI
Y METOJbI;

— MIPOBOJUTH JI0KA3aTEIbHBIE PACCYKACHUS B XOJI€ PEIICHUS 3a/1a4;

BJA/1eTh KOMIIETEHIUSIMHM: Y4eOHO-TI03HABATEIbHOM, [IEHHOCTHO-OPUEHTAIMOHHOM,
pedieKCUBHON, KOMMYHUKATUBHOM, MH(POPMALIMOHHOW, COLMATIbLHO-TPYA0BOM.

Cnocoonel ucnonv3oéams NPpUOOPETEHHBbIC 3HAHUSA M YMEHHSl B NPAKTHYECKOMN
AeATeJIbHOCTH M TOBCEAHEBHOM JKM3HM JUI1 MCCIEIOBaHUSA (MOJAEIMPOBAHUSA)
HECJIOKHBIX MPAKTUYECKUX CUTYyallMii HA OCHOBE M3yYEHHBIX (OPMYI U CBOWCTB (UTYD;



BBIUMCIICHUS IUIOMIAJE IOBEPXHOCTEM MPOCTPAHCTBEHHBIX TEI NPU PEUICHUH
MPAKTUYECKUX 3aJ1ay, UCIOJIb3Ysl PU HEOOXOIUMOCTH CIPABOYHUKU U BBIUMCIUTEIIHHBIC
YCTPOWCTBA.
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KanenaapHo-rtemaTudeckoe mJiaHuPOBaHUE
YyueoHo20 mamepuana no 2eomempuu
ona 10 knacca
3 uaca ¢ neoenro (102 ypoka 3a 200)

- DakTH4.
2
Ne Tema E’ f;:;ﬂﬂp- aara
BBenenne. AKCHOMBI CTEPEOMETPUH U MX CJIEACTBHUSA. 74
IIpeamer crepeomeTpun. AKCUOMBI CTEPEOMETPHH.
HekoTtopsle cnencTBust U3 akCHOM.
3 Pemienue 3a1a4 Ha IPUMEHEHUE AKCHOM CTEPEOMETPUM U UX
CJIEICTBUH.
4 Pemienue 3a1a4 Ha IPUMEHEHUE AKCUOM CTEPEOMETPUM U UX
CJIEICTBUH.
5 Pemenue 3a1a4 Ha IPUMEHEHUE AKCHOM CTEPEOMETPUM U UX
CJIEACTBUH.
6 | KonTpoabHas padora Nel
3auer
I'nasa 1. IlapanieJbHOCTH NPSIMBIX M MJIOCKOCTEM. 23 4.
§1. ITapaasieIbHOCTH NPSAMBbIX, IPSIMOM U MJIOCKOCTH.
8 [TapamienbHble psAMbIE B IpocTpaHcTBE. [lapamiensHOCTh
TpeX NPSMBIX.
9 | [lapamienbHOCTh OPSIMOM M TNIOCKOCTH
10 HOBTOIBGHI/IG TEOPHUH, PELUICHUE 3a71a4 Ha 1apaJlIeIbHOCTh
IPSIMOU U TIJIOCKOCTH.
11 HOBTOIBGHI/IC TEOPHUH, PELICHUE 3a71a4 Ha NapaJUICIbHOCTh
IPSIMOU U TIJIOCKOCTH.
19 HOBTO[BGHI/IG TEOPUH, PELUICHUE 3a]1a4 Ha NapaJUICIbHOCTh
IPSIMOM U TIJIOCKOCTH.
§ 2. B3aumHoe pacnosioxkeHue NpAMbIX B IPOCTPAHCTBE.
Yroua Mekay ABYMsl IPSAMbIMH.
CkpemuBaromuecs npsmsie. [IpoBenenne uepes o1Hy U3
13 | CKpemMBAarOMMNXCS MPAMBIX IUNIOCKOCTH, IMapalIeIbHON
JIPYrou NpsMoi.
14 VYTIbl ¢ COHANPABIEHHBIMHA CTOPOHAMU. YTOJI MEXKIY
MPSIMBIMU.
15 | [loBTOpeHne TeOprUM, PEHIEHUE 3a/]1a4 110 TEME.
16 | [loBTOpeHne TeOprUM, PEHICHHE 3a/1a4 110 TEME.
17 KonTpoabHast pauﬁom Ne2 mo Teme: “IlapajieJlbHOCTD
NPSAMBIX, IPSIMOM U INIOCKOCTHY.
18 | 3ayer.
§ 3.I1apanieIbHOCTB MJIOCKOCTEIN.
19 HapannenbuHHe I0CKOCTH. [Ipr3HaK mapauieIbHOCTH ABYX
IIJIOCKOCTEN.
20 | CpoiicTBa mapajuieNbHbIX IIIOCKOCTEM.

§4. Terpadap u mapajuiejienuinesn.




N3o0paxenue miockux Guryp, uzodpaxeHue

ot MIPOCTPAHCTBEHHBIX PUTYD.

29 Terpasap. I:Iapannenennneﬂ. CgolicTBa rpaHel u
JUAroHaJIel napajieaenuIea.

23 Terpasap. I:Iapannenennneﬂ. CgolicTBa rpaHeu u
JUAaroHaJIe napajjieaenuIea.

24 | 3agauu Ha IOCTPOEHUE CEUYCHHUI.

25 3amaun Ha noctpoeHue ceueHni. [loctpoeHue ceueHnit
METOJIOM CJIE/IOB.

26 | [loBrOpeHue Teopum, peUICHHUE 3a1a4 110 TEMaM.

27 | IIpakTUKyM Ha IIOCTPOCHUE CEYEHU MHOTOTPAHHUKOB.

28 | [IpakTMKYM Ha MOCTPOEHUE CEYEHNUN MHOTOI'PAHHHUKOB.

29 KonTpoabnasi pabora Ne3 no reme: «Terpasap u
napaJulejienuiemn.

30 | 3auer.
I'naBa 2. IlepneHauKyJIIPHOCTH NPSAMBIX H IUIOCKOCTEM.

21 4.§1. IlepneHAUKYJSAPHOCTH NPSIMOH U MJIOCKOCTH.

a1 [TepieHAUKYISIpHBIE TIPSIMbIE B TPOCTPAHCTRBE.
[TapaienbHbIe NPSAMbIE, IEPIIEHANKYISIPHBIE K IIJIOCKOCTH.

3 [Ipu3Hak neprneHIuKyIsIPHOCTH IPSIMOM U TIIIOCKOCTH.
Teopema 0 pSIMON, NEPIIEHAUKYIISIPHON K TIJIOCKOCTH.

33 | Teopema 0 NpsIMOU, NEPIIECHAUKYIISIPHON K TIJIOCKOCTH.

34 Peurenre 3aa4y Ha NEPHIEHIUKYISIPHOCTD MPSMOU U
IJIOCKOCTH.

35 Pemenue 3a1a4 Ha NEpHEHAUKYIIPHOCTD IPSAMOU U
IJIOCKOCTH.

36 Pemenue 3a1a4 Ha IEpHEHAUKYIAPHOCTD IPSAMOU U
IJIOCKOCTH.
§2. IlepnieHAMKYJISIP U HAKJIOHHBIE. YTOJI MeKIy NPAMOii

U IJIOCKOCTBIO.

37 Paccrostnue oT Touku 10 ockoct. Teopema o Tpex
MEPIICHANKYJIIAPAX

38 | Yron Mexay nNpssmMou Y MIIOCKOCTBIO
[ToBTOpEHUE TEOpUH, pEeLIEHUE 3aa4 HA IPUMEHCHUE

39 | TeOpeMBI O TpeX MEPNEHAUKYIISIPAX, HA YTOJI MEXAY MPSIMON
U IJIOCKOCTBIO

40 Pemenne 3a1a4 Ha IPUMEHEHNE TEOPEMBI 0 Tpex
MEPIIEHANKYJIAPAX, HA YTOJI MEXKY MPSIMOUN U INIOCKOCTHIO

a1 Pemenune 3a1a4 Ha NpUMEHEHUE TEOPEMBI 0 Tpex
MEPIIEHANKYJIIAPAX, HA YTOJ MEXKY MPSIMOUN U INIOCKOCTHIO

1 Pemenune 3a1a4 Ha NpUMEHEHUE TEOPEMBI O TPEX

MEPIIEHANKYJIAPAX, HA YTOJ MEXKIY NPIMOUN U INIOCKOCTHIO




§3. /IByrpaHHbIH yIroJI.
IlepneHANKYJIAPHOCTD IJIOCKOCTEH.

JIByrpanHsii yrou. IIpusHak nepneHauKyIsspHOCTU ABYX

43 .
IIJIOCKOCTEN.
a4 I[ByrpaHHLVIﬁ yroil. [Ipu3Hak nepneHauKyIsIpHOCTH IBYX
IIJIOCKOCTEN.
45 | ITpAMOYTroJIbHBIN NTapaJUICIICIUIIE T
46 | IIpAMOYTroJIbHBIN NTapaAJLIEIICITUIIE T
47 | TpexrpaHHbIi Yroj U €ro CBOMCTBA, MHOTOTPAHHBIN yroJl
48 | IToBTOpeHHe TEOpUH, PELICHUE 3a1a4 IO BCEU TEME.
49 | IIpakTUKYM IO PELICHUIO 3a/1a4
50 KonTpoabHasi pabora Ned mno teme: «/[ByrpaHHblii yroJ.
IlepneHANMKYJIAPHOCTD IJIOCKOCTEID).
51 | 3auer.
I'naBa 3. MHororpanaukm. 15 u.
§1. llonsiTne mHororpannuka. Illpusma.
52 [TonsTe MHOTOrpanHuka. I'eomerpuueckoe teno. Teopema
Dilsiepa, 3iliepoBa XapaKTepPUCTUKA.
53 | [Ipu3ma, moma b MNOBEPXHOCTU MPU3MBI.
54 | [Ipusma, mmomaap MOBEPXHOCTH IIPU3MBI
55 | [Ipu3ma, mmomiaap MNOBEPXHOCTH IIPU3MBI
56 | IlpocTpancTBenHas Teopema [ludaropa
§2. llmpamuna
57 | [lupamupa. [IpaBuiibHast nupamuaa.
58 | [lupammupa, momaas NOBEPXHOCTH TUPAMHUIBI.
59 | YcedeHHas nmupaMuza.
60 | [loBTOpeHHE TeOpHH, PEIICHUE 3a/4a4.
61 | [IpakTHKyM IO PEIICHUIO 3a]1a4.
§3. IlpaBH/IbHBIE MHOTOTPAHHHUKH.
Cummetpus B npoctpancTse. [loHsATHE TPaBUIBHOTO
g7 | MHOTOTDAaHHMKA.
Teopema 0 cymieCTBOBAHUU IIATH BUIOB IIPaBUIIBHBIX
MHOTI'OTPaHHHUKOB
63 | DeMeHThl CHMMETPUHU ITPaBUJIBHBIX MHOTOI'PaHHHKOB.
64 | I[IpakTrueckas paboTa.
65 | KonTpouabHasi padora NeS no teme: «K MHOTOrpaHHUKW.
66 | 3auder.
I'naBa 4. BekTopsl B npocTpancTee 84.
§1.IlonsAAiTHE BEKTOpPa B NPOCTPAHCTBeE.
67 | [lonsiTue BekTOpa. PaBEeHCTBO BEKTOPOB.
§2. Cii0:keHHe U BLIYUTAHNE BEKTOPOB. Y MHOKEHHE
BEKTOpPA Ha YHUCJIO.
68 Cnoxenue n BBIlYMTaHuE BEKTOPOB. CyMMa HECKOJIBKUX

BEKTOPOB.




69 | YMHOXKEHHE BEKTOPA HA YUCJIO.
§3. KomniianapHbie BeKTOPBI

70 | Komnuianapssle BeKTOpsl. [IpaBuio nmapannenenumnena.

71 | Pa3yio)xeHue BEKTOpa 10 TPEM HEKOMIJIAHAPHBIM BEKTOpaM

72 | [loBTOpEHHE TEOPUH, PELICHHE 3a1a4.

73 | KonTpoJbHas padora Ne 6.

74 | 3auer

75 | OCHOBHBIE NOHATHS IJITAHUMETPHH.

76 IIpssMoOyronbHbIN TpeYroabHUK. Meauana npsiMoyroJIbHOTO
TPEyroJIbHUKA.

77 | Teopema 0 MeMaHE KOCOYTOJILHOI'O TPEYTOJIbHUKA.

78 | YBoeHHE MEIMaHBI.

79 | Teopema o0 OUCCEKTpUCE TPEYTOJIbHUKA.

80 | 3ajaum C HAXOXKJIEHUEM OMCCEKTPUC U BBICOT TPEYTOJIbHUKA.

81 [Tapamnenorpamm. CBOICTBA U IPU3HAKH
rapajijIeIorpamMmma.

82 Tpanenus. Cpenssis nunus Tpaneunn. CBolcTBa
paBHOOEIPEHHON Tpanenuu

83 | OTHOLIEHNE OTPE3KOB.

84 | Teopembl MeHenas u YeBsl.

85 | Pemienue 3aau Ha npuMeHeHne TeopeM el 1 MeHenasl.

86 | dopMyJIBI IJIOMIAAM TPEYTOJIbHUKA.

87 | 3amauda Dunepa.

88 | OTHomeHue Iomaae. Pemenne 3agauy.

89 | OTpe3Ku, CBSI3aHHBIE C OKPYKHOCTBIO.

90 | Yruibl, CBsI3aHHBIE C OKPYKHOCTBIO.

91 | KacarenpHast K OKpY>KHOCTH.

92 | BnucanHas U BHEBIMCAHHAS OKPY>KHOCTH.

93 | Kacarommecst OKpy>KHOCTH.

94 | [lepecekarommecs OKpy>KHOCTH.

95 | BrincaHHBIE YETHIPEXYTOJIbHUKH.

96 | OnucaHHbIE YETHIPEXYTOJIbHUKH.

97 [IponopuroHaIbHBIE OTPE3KU B OKPYKHOCTHU. Pemenne
3a7ay.

98 | BcrmomorartenbHbIe MOJOOHBIE TPEYTOJIBHUKH.

99 | HexkoTopble CBOMCTBA BBICOT M TOYKH X NIEPECCUCHUS

100 | KonTpoabHasi padora Ne 7.

101 | 3ayver.

102 | 3aueT MO MPAKTHYECKUM paboTaM.
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