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IHHOACHUTEJIBHAA 3AIIMCKALEJIN U3YYEHUSA YYEBHOI'O
KYPCA

I'eomerpust sBIsieTCS OJHUM M3 0Aa30BBIX KypCOB Ha YPOBHE CpeIHEro oOIIero o0pa3oBaHUs, TaK Kak
o0ecrieynBaeT BO3MOXKHOCTh H3YYEHHUS AMCLUUIUIMH €CTECTBEHHOHAYYHOH HANpPaBICHHOCTH W MPEIMETOB
ryMaHUTapHOro Iukia. ITockonbKy jgoruueckoe MbluieHne, GopMUPYyEMOe IPU W3YyYEHHUU OOydYaroUIMMHUCS
MOHATUMHBIX OCHOB T'€OMETPHM, IPH JI0Ka3aTelIbCTBE TEOPEM W IIOCTPOCHHUM LENOYKH JIOTHYECKHX
YTBEPKACHUM IIPU PEIICHUU TIEeOMETPUYECKHX 3a7ad, YMEHHUE BBIIBUIATh U ONPOBEPraTb TUIIOTE3BI
HENOCPEACTBEHHO MHCIONB3YIOTCS TP PELICHMH 3aJa4 eCTCCTBEHHOHAyYHOIO LMKJIA, B YaCTHOCTU
¢bu3nIecKux 3a1adu.

Llenbs ocBoeHUs MporpaMmbl ydeOHOro Kypca «l'eoMeTpusi» Ha yriiyOJnE€HHOM YpOBHE — DPa3BUTHE
WH/IMBUYAJIBHBIX CIIOCOOHOCTEH 00y4YarOMMXCsl IPU U3YYEHUH T€OMETPHH, KaK COCTABIISIIOIIEH MPeIMETHOM
obmactu «MaremaTrka 1 HH(QOpMaTHKa» depe3 odecreueHrne BO3MOKHOCTH MTPUOOPETEHUS M MCTIOIb30BAHHS
Oosiee TIIyOOKHMX T'€OMETPUYECKUX 3HAHUH W NEHCTBHH, CIIEUM(UYHBIX T€OMETPUH, U HEOOXOTUMBIX IS
YCIIEIIHOr0 MPO(heCCHOHAIBHOTO 00pa30BaHus, CBA3aHHOTO C UCIOJIb30BAaHUEM MAaTEMATUKH.

[IpuopuTeTHBIMM 3ajlayaMd  Kypca TIeOMETpUU Ha YIrIyOJEHHOM YpOBHE, pPACHIMPSIOUIMMU U
YCUIMBAIOIUMH Kypc 6a30BOr0 YpOBHS, SIBJISIOTCS:

® paclIUpeHHUe TMpPeJICTaBIEHUS O TEOMETPUM KaK YacTh MHUPOBOH KyJIbTypsl U (popMupOBaHHE
OCO3HaHUS B3aMMOCBSI3U FT€OMETPHUH C OKPYKAIOIIUM MUPOM;

¢ popMHUpOBaHUE MPEICTABICHUSI O MPOCTPAHCTBEHHBIX (PUIrypax Kak O BaXHEUIINX MaTEeMaTUYECKUX
MOJIENISAX, TIO3BOJIAIOIIMX ONMCHIBATh U U3Yy4aTh Pa3HbIE SIBICHUS OKPY)KAIOIIEr0 MUPA; 3HaHUE IOHATUITHOTO
anmnapara 1no pasaeny «CtepeoMeTpus» IKOJIBHOTO Kypca Fr€OMETPUH;

e popMUpOBaHUE YMEHHUS BIAJETh OCHOBHBIMHM TIOHATHUSMU O MPOCTPAHCTBEHHBIX (Urypax M HX
OCHOBHBIMM CBOWCTBaMU; 3HaHHE T€OpeM, (OpMYJI U YMEHUE UX IPUMEHAThH; YMEHUS JOKa3bIBaTh TEOPEMbI U
HaXO/IUTh HECTAHIapPTHBIE CIIOCOOBI PEIIeHNUs 3a/1aY;

¢ (hopMHpOBaHME YMEHHUS PACIIO3HABATh HA YEPTEKAX, MOJEIAX U B PEAIbHOM MUPE MHOTOTPAaHHUKU U
Tejla BpallleHKs; KOHCTPYUPOBATh TEOMETPUYECKUAE MOIEIIH;

¢ popmMHupoBaHUE TOHUMAHHUS BO3MOXHOCTH aKCMOMAaTUYECKOTO MOCTPOEHHSI MaTEMAaTHUECKUX TEOPHIA;
(dbopMHpOBaHNE TOHUMAHHUS POJIM AKCMOMATUKHU IIPU MPOBEIECHNUHN PACCYKICHUI;

e popMHupoBaHUE YMEHMs BJIa/JE€Th METOJAAMU JI0KA3aTE€IbCTB WU aITOPUTMOB PELICHMS; YMEHMS HX
IIPUMEHSATH, IIPOBOJUTH J10KA3aTEIbHBIE PACCYKICHUS B XOJE PELICHUSA CTEPEOMETPUUECKUX 3a1ad U 3a1a4 C
NPAaKTUYECKUM COJEp)KaHUuEeM; (OPMHPOBAHUE MPEJCTABICHUS O HEOOXOAMMOCTH J10Ka3aTelIbCTB IpPHU
00OCHOBAaHMM MAaTeMaTHUYECKUX YTBEPXKICHUH U pOJIM aKCHOMAaTHMKH B IPOBEACHUU JEAYKTUBHBIX
pacCyKJIeHUH;

® pa3BUTHE M COBEPIICHCTBOBAHWE HMHTEUIEKTYAJIbHBIX M TBOPYECKUX CHOCOOHOCTEH oOyuaromuxcs,
[I0O3HABATEJIbHON AKTUBHOCTH, UCCIIEA0BATEIBCKUX YMEHUM, KpUTUYHOCTH MBILUICHUS, HUHTEpECA K U3YUECHUIO
TE€OMETPUH;

¢ popmupoBaHue (PyHKIHOHAIBHON TI'PaMOTHOCTH, PEIEBAHTHOM T'€OMETPUU: YMEHHUS pacro3HaBaTh
MIPOSIBJICHUS] TEOMETPUUECKUX MOHATUH, 0OBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAIUAX U
OpU  U3YYEHUM JPYruX y4eOHBIX TIPEeIMETOB, TMpPOSBICHHUS 3aBUCUMOCTEH H  3aKOHOMEpPHOCTEH,
MOJEJIINPOBAHNS PEAJbHBIX CUTYallUi, UCCIEIOBAHNS MOCTPOCHHBIX MOJEJIEH, MHTEPIPETANN MTOTYyYEHHBIX
pe3yJIbTaTOB.

OcHoBHbIE cojiepkaTenbHble TMHUM Kypca «['eomerpun» B 10—11 knaccax: «[Ipsimble 1 MI0CKOCTH B
mpocTpancTBe», «MHororpanHukm», «Tena BpameHus», «BeKTOpbl M KOOPAMHATBI B IIPOCTPAHCTBEY,
«/IBM>KEHMSI B IPOCTPAHCTBEY.



CoopmymupoBanHoe B DenepalbHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE CPEIHEro
obmero oOpa3oBaHusi TpeOOBaHME «yMEThb OIEPUPOBATh IOHATUSMHU», PEJICBAHTHBIX TEOMETPUU Ha
yray6néaaoM ypoBHe oOydenus B10—11 kimaccax, OTHOCUTCS KO BCEM COJEPIKATEIbHBIM JTUHUSM Y4eOHOTO
Kypca, a pOpMUPOBAHUE JIOTHYECKUX YMEHUI pacrpeessieTcsl He TOIBKO MO COAEPKaTeIbHBIM JIHHUAM, HO U
no rogam oOydenusi. Conepikanue oOpa3oBaHHWS, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJabTaTaM OCBOCHHS
[TpumepHoii paboueii mporpaMmBbl, pacipeaeIEHHBIM 110 ToJlaM 00ydeHHs, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
4TOOBI KO BCEM OCHOBHBIM, NMPHHIMIHAAIBHBIM BOIpocaM oOydaromuecs: oOpamaiich HEOJAHOKPATHO. DTO
MO3BOJISICT OPTraHU30BaTh OBJAJEHHE T'€OMETPHUCCKUMH MOHATUSMH W HaBbIKAMHM IIOCJIEJOBATENbHO U
MOCTYIATENBHO, C COOJIIOICHUEM MPUHIIMIIA IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIIOYATh B OOIIYIO CHCTEMY
TEOMETPHUECKUX TNPEACTABICHUN OOYyYaloUMXcs, pacmupsas © yroyonss e€, o0pa3yd NpodHbIe
MHOYKECTBEHHBIE CBSI3H.

[lepexoa kK U3y4EHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE ITO3BOJISCT:

— €c03/1aTh yCIOBHA I TuddepeHnranuy o0ydeHus, MOCTPOCHUS HHINBHIYaIbHBIX 00pa30BaTeIbHBIX
nporpamm; o0ecreunTh yriyOnéHHOe M3y4eHHE I€OMETPHU KaK COCTAaBIIIONICH y4eOHOTO mpenmera
«Maremaruka;

— MOATOTOBUTH OOYYAIOMIMXCS K MPOJOJDKEHUIO W3YYCHHS MaTeMaTUKU C Y4€TOM BbIOOpa Oynmyriei
npodeccun, odecrieunBasi IPEeeMCTBEHHOCTh MEKAY OOIIUM U TPO(heCCHOHANTBEHBIM 00pa30BaHUEM.

MecTo y4eOHOro Kypca B yueOHOM ILIaHe

B VuebHoMm mnaHe Ha u3ydyeHue yriryOnéHHoro kypca reomerpuu B 10—11 kimaccax oTBOAMTCS HE
MeHee 3 yuyeOHbIX 4acoB B HEJEII0 B TEUEHHME KaXJIOro roja oOyueHus, BCEro 3a JiBa roja oOyyeHHs — He
MeHee 204 yueOHBIX 4acoB.

IInanupyemsblie npeaMeTHbIe pe3ybTaThl 0cBOeHHs IIpuMepHoii padoyeii nporpaMmsl (10 rogam
o0yueHus)

OcBoenue yueOHOTO Kypca «l'eoMeTpusi» Ha YpOBHE CpeIHEro 00Iero o0pa3oBaHusl TOKHO
oOecreunBaTh AOCTHIXKCHUC CIICAYIOIIHX NPEIMETHBIX 06pa30BaT€J'II>HI>IX PE3YyIbTAaTOB:

10 kaace

e (CB00OAHO ONIEPUPOBATH OCHOBHBIMHU TIOHSATHSIMH CTEPEOMETPUH TIPU PEIICHUH 3a/1a4 U TIPOBEICHUH
MaTEeMaTHYECKUX PACCYKICHHM.

e [IpuMeHSTh aKCHOMBI CTEPEOMETPHH U CIEJCTBUS U3 HUX MPU PEUICHUH T€OMETPUUECKUX 3a/1a4.

e KiaccudunupoBarh B3aMMHOE PACIIONIOXKEHHE MPSIMBIX B MPOCTPAHCTBE; TUIOCKOCTEH B MPOCTPAHCTRBE;
MPSIMBIX U TUTIOCKOCTEH B MPOCTPAHCTBE.

e  CB0O0OOIHO ONIEPUPOBATH MOHITUSMH, CBSI3aHHBIMH C YTJIAMH B IPOCTPAHCTBE: MEXKIY MPSIMBIMH B
MIPOCTPAHCTBE; MEXKAY NMPSIMOM U MIOCKOCTHIO.

e  CB0O0OOAHO OTEPHPOBATH TOHSATHIMH, CBSI3aHHBIMHA C MHOTOTPaHHUKAMH.

e (CB0OOOAHO pacro3HaBaTh OCHOBHBIC BUIBI MHOTOTPAaHHUKOB (TIpU3Ma, MUpaMHIa, MPSIMOYTOIbHBIN
napasenenumnes, Kyo).

e KiaccudunupoBarb MHOTOTPAaHHHUKH, BEIOMpAst OCHOBAHHMS JIJIsl KITACCU(UKAITUH.

e  (CB0060OAHO OMEpPUPOBATH MOHATHIMMU, CBSI3aHHBIMH C CEYEHUEM MHOTOTPAaHHUKOB IJIOCKOCTHIO.

¢  BrmonHATE mMapauienabHOe, IEHTPATbHOE U OPTOTOHATIBFHOE MTPOSKTUPOBaHUE (PUTYP Ha TUIOCKOCTD;
BBITIOJTHATH U300paKeHUsT (PUTYP Ha TUIOCKOCTH.



CTpouTh CeYeHNsI MHOTOTPAaHHUKOB PA3IMYHBIMA METO/IAMH, BBITTOJIHATH (BBIHOCHBIC) IUIOCKHE YEPTEKH
U3 PUCYHKOB MIPOCTHIX 00BEMHBIX (PUTYp: BH]I CBEpXY, COOKY, CHU3Y.

Beraucaste miomany noBepXHOCTeH MHOTOTPAaHHUKOB (TIPU3Ma, TUPaMUia), TeOMETPUIECKUX Tel C
pUMEHEHHEM (HOPMYIL.

CB00OHO OIEPUPOBATH MOHATHAMHU: CUMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U IUIOCKOCTh CHMMETPHHU;
LEHTP, OCh U IIIOCKOCTh CUMMETPHH (DUTYPBI.

CB000/1HO OTIEPHPOBATH MOHSATHIMHU, COOTBETCTBYIOIIMMHU BEKTOPAM M KOOPJMHATAM B IPOCTPAHCTBE.
BeImonHsTE AeHCTBUS Hal BEKTOPAMH.

Pemate 3amaum Ha JOKa3aTeIbCTBO MAaTEMAaTHYECKHX OTHOIICHWH M HAXOXICHHE TE€OMETPHUYECKHX
BEJINYMH, TPUMEHSS HW3BECTHBIE METOABI IPU PEHICHHMH MAaTeMaTHYeCKHX 3a7ad MOBBIIICHHOTO U
BBICOKOT'O YPOBHS CIIOKHOCTH.

[TpumeHATh mpoCTelIIne MPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI IpU
PELICHUH CTEPEOMETPHUYECKUX 3a/ay.

W3Bnekath, npeoOpa3oBbIBATH W HMHTEPHPETHPOBATH HMHGOpPMANMIO O  HPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEkKaX U PUCYHKAX.

[IpuMeHATh TONydeHHBIE 3HAHMS Ha IPAKTUKE: CPAaBHMBATh M AHAJIM3HPOBATh pEalibHbIC CUTYallUH,
NPUMEHSATh HM3YYCHHBIC IMOHATUS B MpPOIECCEe MOWCKA PEIICHWS MaTeMaTW4ecKu chopMyTupoBaHHOMN
npoOJIeMBbl, MOJCIHPOBATh PEaJbHBIE CHUTYyallMd Ha S3bIKE T€OMETPHH, HWCCIEA0BaTh IMOCTPOCHHBIE
MOJIEIM C WCIIOJIb30BaHUEM T'EOMETPUYECKUX TIOHSATHA M TeopeM, ammapara aireOphl; pemaTh
NPaKTHYECKHE 33/1a4H, CBSI3aHHBIC C HAXOXKICHUEM I€OMETPUYECKUX BEIINUNH.

Hmets mpencraBieHuss 00 OCHOBHBIX 3Talax pa3BUTUS F€OMETPHUU KaK COCTaBHOW yacTu (pyHIaMeHTa
pa3BUTHS TEXHO



COJAEP)KAHUE YYEBHOI'O KYPCA (I10 'OJAM OBYYEHMUA)

10 kaace

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHA CTEpeOMETpHH. Touka, mpsMasi, IUIOCKOCTh, MHpocTpaHcTBo. Ilonstue 00
AKCHOMAaTUYECKOM ITIOCTPOCHHUH CTEPEOMETPUM: AKCUOMBI CTEPEOMETPHUM U CIEACTBUS U3 HUX.

B3aumHOe pacnonoxkeHue NOpsAMBIX B IMPOCTPAHCTBE: IIEPECEKAIOINMECs, IapajuleiIbHBIE U
cKpeluBaomuecs npsaMsle. [IpuzHaku ckpemmBaromuxcs npAMbIX. 1lapamiensHOCTh NpAMBIX U IITIOCKOCTEN
B NPOCTPAHCTBE: NApaUICIbHBIE NPSMBIE B IIPOCTPAHCTBE; MAPALIEIBHOCTh TPEX MPAMBIX; MAPaJLIEIBHOCTh
npsMoil u 1uiockoctu. IlapamienbHoe M LEHTpalbHOE MPOEKTHpOBaHUE, M300pakeHue (Guryp. OCHOBHBIE
CBOWCTBa MapaJuIeIbHOTO MpOoeKTupoBaHus. M3o0paxenue ¢uryp B mapajuleIbHONM NPOEKIMU. YTIBI C
COHAIPABJIICHHBIMA CTOPOHAMHM; YIrOJl MEXAY IPSAMBIMU B IPOCTpaHCTBE. [lapajuienbHOCTH IUIOCKOCTEM:
napajuieNIbHbIe TUIOCKOCTH; CBOMCTBA MapalieNIbHBIX IIOCKOCTe!. [IpocTeifmue npocTpaHCTBEeHHBIE (QUTYPHI
Ha IJIOCKOCTH: TETPad P, napajuleJIenuIesH; IIOCTPOCHHUE CCUCHHUM.



[lepneHIUKYNAPHOCTh NPAMOM M IUIOCKOCTH: IEPHEHAMKYJSPHBIE MpsIMbIE B IPOCTPAHCTBE, IIPSAMBIE
MapaJuleJIbHbIe W IEPHEHAUKYISAPHBIE K IUIOCKOCTH, IPU3HAK IEPIEHIUKYISAPHOCTH IPSAMONM U IUIOCKOCTH,
TeopeMa O MpsAMOM NEPNEHIUKYJIIPHOW IUIOCKOCTH. OpToroHajibHOE mIpoekTHpoBaHue. llepneHaukynsp u
HaKJIOHHBIE: PACCTOSIHME OT TOYKH JIO0 IUIOCKOCTH, PacCTOSIHME OT IPAMOM JI0 IUIOCKOCTH, MPOEKIUs (pUrypsl Ha
IUIOCKOCTh. IlepneHauKyIspHOCTh IUIOCKOCTEN: NPHU3HAK MEPHEHIUKYIIPHOCTH IBYX ILIOCKOcTed. Teopema o
TPEX NEPIEHIUKYIIAPAX.

VYriael B NpOCTPAHCTBE: YO MEXKAY NPSIMOM M IUIOCKOCTHIO; ABYTPAHHBIM YroJ, JJMHEWHBIN Yroul
IBYTpaHHOro yria. TpéxrpaHHblii 1 MHOrOrpaHHble yribl. CBOWCTBA IUIOCKUX YIVIOB MHOTOIPAHHOIO yIJIA.
CpolicTBa INIOCKUX M [JBYTPaHHBIX YIJIOB TPEXIPAHHOrO yria. Teopembl KOCHHYCOB W CHHYCOB JUIA
TPEXTPAHHOTO YIJIA.

MHororpaHHMKH

Bunel MHOrorpaHHukoB; pa3BEpTka MHororpanHuka. [lpusma: nN-yroiapHas mpusma; mnOpsmas u
HaKJIOHHas MpU3Mbl; OOKOBas M TIOJHAas IOBEPXHOCTb Mpu3Mbl. llapamienenunesn, NpsMOYroabHBIN
napajuleJienunes u ero cporcrsa. Kparuaiiuue nmyTw Ha MOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa.
IIpoctpanctBenHass Teopema Iludaropa. Ilupammpa: n-yrosnpHas nupamuaa; MpaBWiIbHas M yceuEHHas
nupamubl. CBoiicTBa pébep M OOKOBBIX I'paHe NpaBUIbHOM mupamuabl. [IpaBUiIbHBIE MHOTOIPAaHHUKU:
IIpaBWIbHAs NIPU3Ma U NPaBUJIbHAS MMPAMU/JIA; IIPABUIIbHAS TPEYTrobHAas MUpaMua U MPaBUIbHBINA TETPadAp;
ky0. [IpencraBinenue o npaBUIbHBIX MHOTOTPAHHUKAX: OKTAd/Ip, OAEKadIp U UKOCAIP.

Bbluncnenue 35€MEHTOB MHOTOIPDAaHHUKOB: péOpa, JauaroHanu, yriael. [lmomans  OGokoBo#
MOBEPXHOCTU U IIOJHOM IIOBEPXHOCTH NPSMOM MpPHU3MBI, IUIOIIAJAb OCHOBaHHWM, TeopeMa O OOKOBOM
MIOBEPXHOCTU NpsAMON npusMsbl. ITnomans 60KOBOI MOBEPXHOCTH M MOBEPXHOCTH MPABUIBHOM MUPAMUIBI,
TeopeMa O IUIOLAaU YCEUEHHON MTUPaMUIBbL.

CuMMeTpHst B IPOCTPAHCTBE. DJIEMEHTHI CUMMETPUM NPaBUIIBHBIX MHOTOTpaHHMKOB. CUMMETpuUs B
MPaBWJIBHOM MHOTOTPAHHUKE: CUMMETpPHsS MapaljiesienuIea, CAMMETpUs MPaBUWIbHBIX MPU3M, CUMMETpPUS
MIPaBWJIbHOMN NMUPaMU/IBIL.

BexkTopbl M KOOPANHATHI B IPOCTPAHCTBE

IlonsaTHs: BEKTOp B IPOCTPAHCTBE; HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO BEKTOpA; BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIEHHBIE M IPOTHUBOIOJIOKHO HANpaBICHHBIE BEKTOPbl. PaBEHCTBO BEKTOPOB.
JIeWicTBUsI C BEKTOpaMU: CJIOXKEHUE M BBIYMTAHME BEKTOPOB; CyMMa HECKOJIBKHX BEKTOPOB; YMHOXKEHUE
BeKTOpa Ha uyucio. CBoiicTBa cioxkeHUs BeKTOpoB. CBOMCTBAa yYMHOXXEHMsI BekTopa Ha uucio. [lonsarue
KOMILIaHapHble BeKTOpHI. [Ipn3Hak koMIutaHapHOCTH TPEX BeKTOpOoB. [IpaBmiio napamienenunena. Teopema o
pa3joKEeHUU BEKTOpa MO TpEM HEKOMIUIaHApHBIM BekTopam. [IpsMoyronbHas cucTeMa KOOpIHMHAT B
npoctpanctBe. Koopaunatsl BekTopa. CBsA3b MEXIY KOOpPAWHATaMU BEKTOpAa U KOOPJAHWHATaAMH TOYEK. YTOI
MexXx 1y BekTopamu. CKaJsipHOE POU3BEIEHUE BEKTOPOB.

BexkTopbl M KOOPANMHATHI B IPOCTPAHCTBE

BekTops! B nipocTpancTBe. Onepauuy HaJl BEKTopamMH. BekTopHoe yMHOXEHHE BEKTOpoB. CBoMCTBa
BEKTOPHOTO yMHOXeHHUs. [IpsiMoyrosibHas cuctemMa KOOpAuMHAT B mIpocTpaHcTBe. KoopauHaThl BeKTOpa.
Pasnoxxenue Bextopa no 6asucy. KoopmHaTHO-BEKTOPHBII METO/ MTPH PEILIEHUU T€OMETPUUYECKUX 3a/1au.

JBHKEHNS B IPOCTPAHCTBE
JlBmwxenus mnpoctpanctBa. OtoOpaxkenus. JIBuxkeHus u paBeHCTBO (uryp. OOmme cBoicCTBa

JNBIKCHUW. BuUabl ABMKEHUN: NapajuIeIbHbIM IEPEHOC, LEHTPAIBbHAS CUMMETPUS, 3€pKalbHAasi CUMMETPHS,

MOBOPOT BOKPYT mpsimoii. IIpeoGpazoBanus nomodus. [Ipsimas u cdepa Ditnepa.
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TEMATHYECKOE IIVTAHUPOBAHUE YYEBHOI'O KYPCA
(10 I'OJAM OBYYEHMUA)

10 kyacc (He MeHee 102 yacoB)

Ha3Banue
pasaeiia
(TemMblI) OcHOBHBIEC BU/bI AeSITEJbHOCTH
OcHoBHOE coaep:xaHue

Kypca y4Yaluxcs

(KoJIH4eCTBO

4acoB)

BBenenne OcHoBHBIC Onpenensitb MIOCKOCTh Kak (QUrypy, B

B NMPOCTPAHCTBEHHBbIE PUTYPBI. | KOTOPOU BBINOJIHAETCS MJIAHUMETPUSL.

crepeoMeTpu [TonsaTus CTEPEOMETPHUU: Jlenatp IPOCTENIINE JIOTUYECKUE

10 TOYKa, MpsAMas, IIOCKOCTb, | BBIBOJBI U3 AKCHOMATUKH IJIOCKOCTH.

(23 u) IPOCTPAHCTBO. OcHOBHBIE [IpuBoaUTH IpUMEPBI peanbHbIX
npaBuja  M300pakeHHs]  Ha | 0OOBEKTOB, uaeann3anuen KOTOPBIX
pUCYHKE IJIOCKOCTH, | SIBJIIFOTCSI aKCHOMBI T€OMETPHH.
napasuiesIbHbIX IPSMBIX N3yuars, PUMEHSITh MIPUHLINTIBI
(0Tpe3KoB), cepeIMHbI OTPE3Ka. | IOCTPOSHUS CCUCHUH.

[ToHsTHA: IEpeceKaroIuecs HUcnoabs3oBath IS IIOCTPOECHUSA

IUIOCKOCTH, IICPCCCKAIOIMIUCCA
ImpsAMas )51 ITJIOCKOCTD,

CEYEHU METO/]I CIEJI0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHMSI, METOJ] IEPEHOCA CEKYIIEH




MOJIYIIPOCTPAHCTBO.
MHOTOrpaHHUKH,

U300paKeHne IPOCTENIINX

IIPOCTPAHCTBEHHBIX ¢uryp,

HECYILIECTBYIOIIHNX OOBEKTOB.

AKCHOMBI CTEpeOMeTPUH U
nepBble CIeICTBUS U3 HUX.

CriocoObl 3aaHusl MPSIMBIX
H IJIOCKOCTEH B IPOCTPAHCTBE.

O6o3HaueHusT MPSAMBIX |
IJIOCKOCTEHN.

Ceuenus. N3ob6paxenue
CEUYCHUH THUpaMUIbl, Kyba u
OPU3MBI, KOTOPBIE TMPOXOMST
yepe3 ux péopa. MzobpaxkeHue

[IepeCeUYCHUs MOJTYYEHHBIX
IJIOCKOCTEN.  PackpamvBaHue
IIOCTPOECHHBIX CEUCHUU
pPa3HBIMH IIBETAMMU.

Meton cJie0B IS
MOCTPOCHMSA CeYCHMH.
CaoiicTBa IepeCcCeYEHUN
MIPSIMBIX U IJIOCKOCTEMN.
[Toctpoenue CCUCHUH B
nupamujze, Kyboe 1o Tpém

Toukam Ha péOpax. Co3zmgaHue
BBIHOCHBIX UYEpTEXeH U 3aluch
1aroB TTOCTPOCHUS.

IHoBTOpEHue
IJIAHUMETPHUH.

Teopema 0
MPONOPIIMOHANIBHBIX OTpEe3Kax.
[TomoGOue TPEYTOJILHUKOB.
Teopema Menenas. Pacu€rel B
CEUYEHUAX Ha BBIHOCHBIX
yepTexKax.

Hctopus pa3BUTUS
MJIAHUMETPUU U CTEPEOMETPUU

IIJIOCKOCTH.

Pemiatb crepeoMeTpuyecKue 3a1aun: Ha
OMpPENICIICHUE BUIA CEUYCHUS] U HAXOXKJICHHE
€ro IUIOIIaau.

AKTyanu3upoBath (PakTel M METOJBI
IJITAHUMETPHH, pEIEBaHTHBIC TEME,
IIPOBOAUTH AHAJIOTHH.

HUcnonb3oBarh mnpu pemieHuH 3aaad
ClIeyIOIIKe TUIAaHUMETPUYECKHe (aKThl U
METO/BI:

Teopempr Paneca 1 0 TPONOPLUUOHAIBHBIX
OTpe3Kax. AJNTOPUTM JIEJICHUs OTpPEe3Ka Ha N
paBHbIX yacter. Teopema Menenasi.

PaBHOOEIpeHHBINH TPEYrOJIbHUK.
PaBHOCTOpOHHUI TPEYTOJIbHUK.
[IpssMoOyroJibHBIA TpeyroibHUK. (CBONCTBO
CpPEIHEH JIMHUU TpeyroJibHUKa. CBOWMCTBO
OMCCEKTPUCHI yria TPEYTrOJIbHUKA.
CBOMCTBO MEJIMaH TPEYTOJbHUKA.

[Ipu3Haku mogo0us TPEYroJIbHUKOB.

Hoayyars npeacTaBJIeHus 00
OCHOBHBIX 3Tanax pa3BUTHS T€OMETPHUM KaK
COCTaBHOM YacTtu (yHIAMEHTa pa3BUTHS
TEXHOJIOTUH

B3anmMHoe
PacnosioKeH
He MNPAMBIX
B
NPOCTPAHCTB
e

BzanmHoe  pacnosoxeHue
OpsIMBIX B IIPOCTPAHCTRBE.
CxpeluBaroniyecs MpsSIMBIE.
[Ipu3Haku CKpemMBaKOIINUXCA
MPSIMBIX.

[TapamienbHple npsiMbIE B

Kuaaccuguuuposarp B3aMMHOE
PACIIOJIOKEHUE TMPSAMBIX B IMPOCTPAHCTBE,
WUTIOCTPUPYST PUCYHKaMH UM TPUBOAS
MIPUMEPBI U3 PEATBHOU KU3HU.

Jdoxka3pIBaTh TEOpEMY 0
CYIIECTBOBAHUM U €AMHCTBEHHOCTH




(6 4)

npoctpaHcTBe. Teopema o
CYILIECTBOBAHUHU u
€MHCTBEHHOCTH npsIMOit

MAPALIEITBHON JaHHOM MPSIMOM,
OPOXOJSAIIEH  Yepe3  TOYKY
IIPOCTPAHCTBA M HE JIeXKAIEH
Ha JaHHOW mpsmou. Jlemma o
MEPECECUCHUH  NapaJlIeIbHBIX
MPSIMBIX MJIOCKOCTBIO.
[TapannenbHOCTh TPEX MPSMBIX.
Teopema 0 TpEX MapauICIbHBIX
IPSMBIX.

Teopema 0
CKPELIMBAIOIINXCS IPSAMBIX.

[TapamtensHOE
npoektupoBanre.  OCHOBHBIE
CBOMCTBA 1apajuIeIbHOTO
IIPOEKTUPOBAHMUSL.

N300pakeHne pa3HbIX QUIyp B
MapajuIeIbHON NPOEKIUH.

LleHTpanbHas NPOEKLIHS.

Yron ¢ coHanpaBJICHHBIMH
CTOPOHAMHM.  YTOl  MEXKIY
PSIMBIMHU.

3aaun Ha J0Ka3aTeIbCTBO U
UCCJIEIOBAHKUE, CBS3aHHBIE C
pacHoJIOKEHUEM  TPSIMBIX B
IPOCTPAHCTBE

MapajuieIbHON MPSIMOU, TIPOXOIAIICH Yepe3
TOYKY IPOCTPAHCTBA M HE JeXalled Ha
IpYyrol NOpsIMOH; JIEMMY O MEPECEUCHUU

MJIOCKOCTH JBYMSI napajijieIbHbIMU
NPSIMBIMH; TEOPEMY O TPEX MapajuiesIbHbBIX
MPSMBIX.

Jloka3bIBaTh MIPU3HAK

CKPEILUBAIOIIUXCA MPSIMBIX,
CKPEIMBAIOIIUXCS MPAMBIX.

Jloka3pIiBaTh TEOPEMY O paBEHCTBE
YTJIOB C COHAIPABICHHBIMU CTOPOHAMH.

OO0bsACHATD, 4TOo Ha3bIBacTCs
MapaiieIbHbIM U IICHTPaJIbHBIM
MIPOCKTUPOBAHUEM M KaK BBITOJHICTCS
MIPOCKTUPOBAHKE (PUTYP HA IIOCKOCTD.

Jloka3biBaTh CBOMCTBA MApPAILICIBHOTO
MPOEKTUPOBAHMSL.

HN300paxkaTh B MapayieaIbHON TPOEKIUU
pa3Hble TEOMETPUYECKUE (PUTYPBI.

Pemath crepeoMeTpuueckue 3ajadyd Ha
JI0Ka3aTeJIbCTBO u HCCJICIOBAHUE,
CBSI3aHHBIC C PACMOJIOKEHUEM TMPSAMBIX B
MIPOCTPAHCTBE.

IIpoBoaurts

TEOpeMy O

JOKa3aTeIbHbIC
paccyxaeHus pu peleHnn
F€OMETPUYECKUX 3a7ay, CBI3aHHBIX CO
B3aMMHBIM PACIOJIOKEHUEM TNPSIMBIX B
IIPOCTPAHCTBE.

CpaBHHMBATD, aHAJIM3UPOBATH "
OLICHUBATb  YTBEPKICHHUS C  LEJBIO
BBIBJICHUSL JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKICHUM.

MopaeaupoBarb pealbHbIE CHUTYyalUH,
CBS3aHHBIC CO B3aWMHBIM PaCIOJIOKEHUEM
NpsIMBIX B IPOCTPAHCTBE, Ha  S3BIKE
rEOMETPHH.

HccaenoBarb MOCTPOEHHBIE MOJEIU C
WCIIOJIb30BaHUEM I'€OMETPUYECKUX MMOHIATUI
U TEeopeM, ammapara ajireOpbl, HUPPOBBIX
pecypcos.

Hoay4yarb NnpeacraBJjieHHue 0
LHEHTPAIbHOM  MPOCKTUPOBAHUM H 00
UCTOPHUH padOT MO TEOPUH MEPCIEKTUBBI

Mapajean

[lonsTus: napaJiCJbHOCTDb

KaaccupuumnpoBarb B3aMMHOE




HOCTh OpsMOM M TUIOCKOCTHM B | PACHOJIOKEHHWE TMPSMOW M IUIOCKOCTH B
NPAMBIX M | IPOCTPAHCTBE. MIPOCTPAHCTBE, MPUBOJASI COOTBETCTBYIOIINE
IUI0CKOCTEH [Ipyu3Hak  mapayIeabHOCTH | IPUMEPHI U3 PEATIbHOM KU3HMU.
B npsMON U IIJIOCKOCTH. DopMyJTHPOBATH OnpeJIeTICHUE
npoctpancTB | CBolicTBa MapajuieIbHOCTH | HapaJUIEIbHBIX NPSIMOM U TIIOCKOCTH.
e MPSAMOM U TIOCKOCTH. Joxka3pIBaTh MPU3HAK 0
(8 u) ['eomeTpudeckne 3amadd Ha | MAPAJUIEIBHOCTH MPSIMOM M IUIOCKOCTH;
BBIYMCIICHHE U JOKA3aTENbCTBO, | CBOMCTBA  IMAPAJUIEIBHOCTH  NPSAMOU U
CBSI3aHHBIC C MAPALIEIBHOCTBIO | TUIOCKOCTH.
NpAMBIX W IUIOCKOCTEH B Pemiate crepeomMeTpuueckue  3aayu
IIPOCTPAHCTBE. BBIYMCIICHUS U JOKA3aTeJIbCTBO, CBA3AHHBIE
[TocTtpoenue CEYEHUSs, | C MaPAIUIETbHOCTHIO MPSAMBIX U IIJIOCKOCTEN
IIPOXOALIErO0 Yepe3 [aHHYIO | B IPOCTPAHCTBE.
OpsMyl0  Ha  4YEepTEekKE U Pematp mnpakTHyeckue 3aJaud  Ha
[1apaJiyIeIbHOTO JIpPYTOU | IOCTPOCHUE  CEUYEHUMHM  HA  4YepTrexkax
npssMoil. Pacyér oTHOIIEHUN. | TeTpa’apa U NapajuieIenuneaa.
[TapannensHas MIPOEKIINS, Pemiatb crepeoMeTpuyecKue 3aaauu,
IIPUMEHEHUE Ul IIOCTPOCHMS | CBA3aHHBIE C  IIOCTPOCHUEM  CEUYCHUH
CEYEeHUI KyOa U | IUIOCKOCTBIO.
napasuleJIenuneaa. IIpoBoaUTH JOTMYECKHM KOPPEKTHBIC
CaoicTBa napajuieNienuneaa | A0Ka3aTelbHbIE PACCYKICHUS NPU PEIICHUN
Y TIPU3MBI. F€OMETPUYECKUX  3a7ad  CBA3AHHBIX C
[TapannensHple TIOCKOCTH. | TAPAJUIEIBHOCTHIO MIJIOCKOCTEN.
[Ipu3naku [apajlyIeIbHOCTH CpaBHuBarthb U aHAJIU3MPOBATDH
JBYX INIOCKOCTEU. Teopema o | peajpHble  CUTyallUd,  CBSI3aHHBIE  C
napauieIbHOCTH Y | MApAJUICIIBHOCTBIO NPSIMOW U IUIOCKOCTH B
€IMHCTBEHHOCTU  IUIOCKOCTH, | IPOCTPAHCTBE; MOAEJIMPOBATH pPEalIbHBIC
MPOXOASIIEN YEPE3 TOUKY, HE | CUTYyalluH, CBSI3aHHBIC C IMApaAJUICIbHOCTHIO
[IPUHAJICKALLY IO JAHHOM | IPSAMOM W IUIOCKOCTH B IPOCTPAHCTBE, Ha
IIJIOCKOCTH U CIIEACTBUS U3 HEE. | A3BIKE T€OMETPUU
CBoiicTBa  mapajUIeIbHbBIX
IJIOCKOCTEN: O MapajuIeIbHOCTH
OpSIMBIX  TEPECEUCHUS]  MpHU
NIEPECECUYEHNUHN JIBYX
MapajuIeIbHbIX TUIOCKOCTEN
TpeThEH; 00 OTpe3Kax
napajuiesIbHbIX MPSIMBIX,
3aKJIFOYEHHBIX MEXKITY
napajuieIbHbIMU [IOCKOCTSAMU;
O TIEPECEYEHHUH TMPSIMOM  C
JIBYMS napauieIbHbIMU
TTIOCKOCTSIMU
Iepnenau | IloBTopenue: Teopema | AKTyanu3upoBaTh (PaKTbl M METOJbI
KyJasipuocts | [ludparopa Ha  mIOCKOCTH, | TUIAHUMETPHH, pEIICBaHTHBIE TEeMe,
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NpsIMbIX  H
IJIOCKOCTEH
B
NMPOCTPAHCTB
e

(25 9)

TPUTOHOMETPHUS
IPSAMOYTOJIBHOTO
TPEYTOJIbHUKA.
CaoiicTBa
IPSIMOYTOJIBHOTO
napasuleJIenunea.
Brruncienne mIMH OTPE3KOB B
KyOe U IPSAMOYTOJIBHOM
napasuleJIenunese.
[leprieHIMKYISAPHOCTD
IPSAAMOU M IIOCKOCTH. [Ipr3Hak
NEPIEHAUKYJIIPHOCTH NPSAMOU
M Iuockoctd. Teopema o

KyOa u

CYyILLIECTBOBAHUU U
€UHCTBEHHOCTH IIPSAIMOH,
MPOXOJAIIEH  4Yepe3  TOUYKY
IIPOCTPAHCTBA 51
[IEPIECHIUKYJIAPHON K
wiockoctu.  Ilmockoctn  u

NEPIEHIUKYJIAPHbIE UM MPsAMast
B MHOT'OTPaHHHKAX.
[TepnienauKysIp u
HaKJIOHHAs.
[TocTpoenune nepneHauKysipa
13 TOUKH Ha MPSMYIO.

Teopema 0 TPEX
NepneHanKyiiapax (mpamas u
oOpatHas).

Yron MEKITY
CKPELIMBAIOIINMHUCS MPSMBIMHU.
ITouck NEPHEHANKYJIIPHBIX
OPSIMBIX C OMOLIBIO
MEePIEHANKYIIPHBIX
IIJIOCKOCTEN

OpTtoronansHOE
POEKTUPOBAHUE.

[locTpoenue ceueHuit Kkyoa,
IIPU3MBI, [IPaBUJILHOM
UPAMUJIbI C MOMOILBIO

OPTOTrOHAJIIBHOMN IIPOECKIIUU.
CummMmerpuss B NpPOCTPAHCTBE

IIPOBOAUTH AHAJIOTUU.

DopMyIHPOBATH onpeaeJIeHHs:
MEPIIEHAUKYIISIPHBIX MPSMBIX B
IIPOCTPAHCTBE;  ONPENEIICHUE  MPSAMOU,
IIEPIICHIUKYJIIPHOU K TUIOCKOCTH.

Jloka3biBaTh: JIEMMY 0
MIEPIICHINKYJIIPHOCTA JIBYX MapajuleIbHbBIX
NPSAMBIX K TPETbEH NPSAMOM; TEOPEMBI O
CBSA3U MEXIY MAPAIUIETBHOCTBIO NMPAMBIX U
UX NEPHEHAUKYIAPHOCTBIO K INIOCKOCTH.

Jloka3pIBaTh: TEOPEMY, BBIPAKAIOLIYIO
MPU3HAK TMEPHEHIUKYISIPHOCTH MPSAMOU U
IJIOCKOCTH; TEOpPEMY O CYLIECTBOBAaHUU U
€JUHCTBEHHOCTH  IpPsAMOW, MPOXOAAIICH
4yepe3 JaHHYI0 TOUYKY U NEPHEHAUKYIAPHON
K JaHHOU IIOCKOCTH.

HN3o0paxkath B3alMHO
MEPIICHAUKYJISIPHBIE TPSIMYIO U TIJIOCKOCT.

DopMyJUPOBATH CBOIWCTBO
MEPIEHAUKYJISIpa 1O  OTHOUIEHHID K
IJIOCKOCTH.

I[Monyyars mnpeacraBjieHue O 3HAYCHUU
NepHeHANKYIApa s JAPYyrux oOlrjacteu
Hayku ((pusuka, DSHEpreTHKa, Ja3epHbIC
TEXHOJIOTUH), B peaJbHOU KU3HU (TEXHUKA,
OKpY’Karolas 00CTaHOBKa).

Jloka3bpIBaTh yYTBEPKICHUS, CBSI3aHHBIC C

MPOEKIMEN  MNpsAMOM  HA  IUIOCKOCTb,
HETIEPIICHINKYJSIPHYIO K OTOM MTPSMOM.
Jdoxa3pIBaTh TEOpeEMY 0 TPEX

MEPHEHIUKYIApax U TEOopeMy OOpaTHYIO

TeopeMe O TPEX NMEPHEHIAUKYIIAPaXx.
Hoayuarsb npeacraBjieHue

OPTOrOHAJILHOM NPOEKTUPOBAHUH.
Jloka3pIBaTh TEOPEMY O MPOEKIIUU TOUYKH

00

Ha IPSIMYIO.
Pemiate  cTepeoMeTpuYecKHe  3aJauH,
CBA3aHHBIE  C  NEPHEHAMKYJAPHOCTBIO

MPSAMOM U TIOCKOCTH.
PemiaTs npukinaaHeie 3a1a4u, CBSI3aHHBIE
C HaXOXJIECHUEM T€OMETPUUECKUX BEITUYMH.

OTHOCUTEJILHO mwiockoctr. | Pemars  crepeomerpuueckue  3a1add,
[TnockocTH  CHUMMETpPUil B | CBA3aHHBIE C IPMMEHEHUEM TEOPEMBI O TPEX
MHOT'OIPAHHHKAX. [Tpu3Hak | NEpIEHAUKYISIPAX, HaXO0XJICHUEM
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NEPHNEHINKYJIAPHOCTA MPSIMOM
U IUIOCKOCTH Kak CJIEJICTBUE
CUMMETPHH. [IpaBuIIbHBIE
MHOT'OTPaHHUKHU

Pacuér paccrostHuil OT TOYKH
a0  miockoctd.  CrocoOsl
OMYCTUTh  NEPHEHIUKYJISAPHL:
CUMMETpPHS, CIABUT TOYKH IO
napauieabHo npsiMod. Casur
[0 HEMAapAJUIEIbHOM IPSMOU,
U3MEHEHHE PACCTOSHUMN

PACCTOAHUI, IOCTPOEHUEM MPOCKIIUH.

CpaBHuBaTh U aHAJIM3MPOBATH
YTBEPXKACHUSI  C  LEIbK0  BBISBICHUSA
JIOTUYECKU KOPPEKTHBIX M HEKOPPEKTHBIX
pacCyKJICHUMU.

AHAJIUM3UPOBATHL M MOACJHUPOBATH Ha
A3bIKE TEOMETPUM pPEaJbHbIE CHUTYalUH,
CBSI3aHHBIC c NEPIEHIUKYJIAPHOCTBIO
NpsAIMOM M IUIOCKOCTH;  HCCJIEA0BATh
IIOCTPOCHHBIE MOJIENIA, B TOM 4YHUCIE U C
MCIIOJIb30BAHUEM alllapaTa ajareopbl

Yriasl
paccTrostHusi
(16 9)

H

[ToBTOpEHUE: yrOom MEXAY
OpsIMBIMM ~ Ha  TUIOCKOCTH,
TPUTOHOMETPHS B

IPOU3BOJIHLHOM TpPEYTOJIbHHKE,
TeopeMa KOCUHYCOB.

[loBTOpEHne: yrom Mexnay
CKPEIIUBAIOIIAMUCS TNPSIMBIMU
B IIPOCTPAHCTBE.
['eomerpuueckue METOIbI
BBIUMCIICHUS  yIja  MEXIY
MPSIMBIMA B MHOTOTPAHHUKAX.

JIByrpaHHbIi YTOJL
CBOMCTBO  JMHEWHBIX YIJIOB
IBYI'PAHHOTO yIJIA.

[leprieHnuKyIApHBIE
IIJIOCKOCTH.

CaoiicTBa B3aMMHO
NEPIEHANKYJIIPHBIX
TTIOCKOCTEMN. ITpuszHak
IIEPIIEHIUKYJIIPHOCTH
TUIOCKOCTEN; TeopeMa 0
IpSMOM  IEpeceyYeHust IBYX
IIJIOCKOCTEN
NEPNEHINKYJISIPHBIX  TPEThEU
MJIOCKOCTH.

[IpssMoyTOIBHBIN
napasjeaenunes; KyO;
U3MEPEHHUS, CBOWCTBA
MIPSIMOYTOJIBHOTO

napauienenunena. Teopema o

AKTYaqIu3upoBaTh (aKThl U METOJBI

TUTAHUMETPUH, pEJIEBaHTHBIC TEME,
MIPOBOAUTH AHAJIOTHH.
®opmyMpoBaTh onpeJieTICHue

JBYTPaHHOTO yIJIA.
Jloka3pIBaTh CBOMCTBO PABEHCTBA BCEX
JIMHEWHBIX YTJIOB JBYIPAHHOTO yTJIA.
KunaccuguuupoBars IBYyTrpaHHbBIE YTJIBI
B 3aBUCHUMOCTH OT UX T'PaJlyCHON MEpBHI.
DopMyJIHPOBATH onpeacieHue
B3aMMHO IEPIIEHIUKYJIPHBIX TUIOCKOCTEMN.
Jloka3pIBaTh TEOpPEMY O IpPHU3HAKE
NEPHEHANKYJIIPHOCTH JIBYX INIOCKOCTEN.

®opmyaMpoBaTh CJIEJICTBHE (u3
NIpHU3HAKA) 0 NEPIICHINKYIIPHOCTH
IUIOCKOCTH, KOTOpas  TEpIEHINKYIISIpHA

MpsAMOM, IO KOTOPOW NEPECEKAOTCS IBE
IJIOCKOCTH, 3TU IIJIOCKOCTSIM.

Joka3piBaTh  yTBEpKIEHHUS O  €ro
CBOMCTBaX; TEOPEMY M CIEACTBHE W3 HEE O
JIAarOHaJsAX PSAMOYTOJILHOTO
napasuieJIenuneaa.

Pemrars crepeoMeTpuyeckue 3aaaud,
CBSI3aHHBIC C NEPNEHAUKYJSPHOCTD MPSMBIX
51 IIJIOCKOCTEH, UCIIOJIb3YS
TJIaHUMETPUYECKUe (PaKThl U METO/IBI.

IIpoBoauTL JIOTMYECKHM  KOPPEKTHBIE
JIOKa3aTeIbHbIC PACCYKACHHUS MPU PELIEHUH
F€OMETPUYECKUX  3a7ad, CBA3AHHBIX C
IIEPIIECHIUKYJIIPHOCTBIO IIJIOCKOCTEN.
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IUaroHanu  MOpSIMOYTOJIbBHOTO
napajuiesieIinea U CIeICTBHE
U3 Heé.

CrepeomeTpuueckue U
IIPUKJIATHBIE 3a/1a4u,
CBSI3aHHBIE  CO  B3aWMHBIM
pPAacCloOJIOKEHUEM  TPSMBIX H
IJIOCKOCTH.

IloBTOpEHHE:
CKPEIIMBAIOIINECS MpsIMBIE,
MapajuleyibHble  IUIOCKOCTH B
CTaHJAPTHBIX
MHOTOIrPaHHHKAX.

[Tapa IapajuIeNIbHBIX
IIJIOCKOCTEN Ha
CKPEIIUBAIOLINXCS PSIMBIX,
paccTosiHue MEXKITY
CKPEILHUBAIOIIUMUCS TIPSIMBIMHU
B [IPOCTBIX CUTYaLIHSIX.

Onyckanue
MEPIICHANKYJIIAPOB,
BBIUHMCIICHUE PACCTOSIHUM  OT
TOYKM JI0O TOYKH; MPSIMOMU;
IJIOCKOCTH.

Brruncienne  paccrosiHuiM
MEXTY CKPEUIMBAIOIINMUCS
MPSIMBIMU c IIOMOIIIBIO
NEPIIEHANKYJIIIPHOU
IIJIOCKOCTH.

TpéxrpanHbli yIoJl,
HEPABEHCTBA JJISI TPEXTPAHHBIX
YTJIOB.

Teopema [Tudaropa,
T€OpPEMbl KOCUHYCOB U CUHYCOB
TUTSt TPEXTPAHHOTO yria.
DJIEMEHTBI chepuueckoit
F€OMETPUM: re0/IE3NYECKHE
JIMHUU Ha 3eMJie

AHAJIM3UPOBATL M MOJEJIHPOBATH HA
A3BIKE TEOMETPUM peajbHblE CHTYyaluH,
CBA3aHHBIE  C  IEPHEHAUKYJSPHOCTBIO
IPSMBIX U IUIOCKOCTEH.

HccaenoBarh IOCTPOEHHBIE MOJEIM, B
TOM YHCJIE U C HMCHOJB30BAHHEM aIllapara
anreopshl.

Pematb IIPUKJIaHbIE
CBSI3aHHBIC C
r€OMETPUYECKUX BEITUUHH

3a/1a4u,
HAXO0KICHHEM

Mmuororpan
HUKH

(7 9)

CucremaTtuzanus  3HAHHUU:
MHororpasHHuk 51 ero
anemeHThl. [lupamuma. Bunbl
nUpaMuz. IIpaBunbHas
NUPAMUJA.

IIpu3ma. IIpsmasn u

Paboratp ¢
BOIIPOCHI,
KOMMEHTapHH.

AHAJIU3MPOBATH PEIICHUE 3a1a4H.

PucoBarth BBHINTYKIIbIE MHOTOTPAHHUKHU C
3aJJaHHBIMH CBOMCTBAMH, BOCCTaHABJIMBATh

y4eOHUKOM:
JienaTh

3aJ1aBaTh
3aMcUaHus,
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HAKJIOHHAs OPU3MBIL. | OOIIMIA BUJ BBITYKJIOTO MHOTOIPaHHUKA MO
[IpaBunpHas nipusma. [IpssMOl | IBYM €r0 MPOEKIIHSIM.
napajuielIenunes, Jloka3plBaTb ~ CBOWCTBA  BBIIYKJIOTO
IPSAMOYTOJIbHBIN MHOTOTPaHHHKA.
napajiesnenumnen, Kyo. PucoBarth BBHINYKIIbIE MHOTOTPAHHUKHU C
BblllyKkiible MHOTOIDaHHMKU. | pa3HOM  3UJIEPOBOM  XAapaKTEPUCTUKOW;
Teopema Ditnepa. [IpaBuibHbIE | MCCA€A0BATH  BO3MOXHOCTH — TTOTYYCHUS
51 [IOJIyIIPaBUIIBHBIC | pE3yJIbTaTa MPU BAPbUPOBAHUH TAHHBIX.
MHOT'OTPaHHUKHU Jloka3pIBaTh CBOMCTBAa NPaBHJIbHBIX
MHOTOTPaHHHUKOB. IlnanupoBaTh
IIOCTPOCHUE IMPABWIBHBIX MHOTOTPAHHUKOB
Ha TIOBEPXHOCTSAX JPYTUX NPaBUIIbHBIX
MHOTOTPaHHHKOB
BekTopel B [TonsiTne  BekTOpa Ha AKTyanu3upoBatb (akThl U METObI
NPOCTPAHCTB | INIOCKOCTH U B IIPOCTPAHCTBE. | INIAHUMETPUH, pETCBaHTHBIC TeME,
e Cymma u Pa3HOCTH | MPOBOJAUTH AHAJIOTHH.
(12 u) BEKTOPOB, MPaBUIIO OnepupoBaTh NOHATUSIMH: BEKTOP Ha

MapaJUICJIENNUIEIa, YMHOKEHHUE
BEKTOpA HAa YHUCJIO, PA3JIOKEHHUE
BeKTOpa 1Mo 0Oazucy Tpéx
BEKTOPOB, HE JIeXKaIUX B
OJIHOM IIJIOCKOCTH.

CkansipHoe TpPOU3BEACHUE,
BBIUMCJICHUE  yIJla  MEXIY
BEKTOpPAMU B MPOCTPAHCTBE.

[Ipocreiimme  3amaum ¢
BEKTOpAMU

IIOCKOCTH u B MIPOCTPAHCTBE;
KOMILTaHAPHBIE BEKTOPBI. [TpuBoaUTH
npuMepbl PU3NIECKUX BEKTOPHBIX BEJIMYHH.

OcBauBaTh  TIpaBWja  BBINIOJHEHUS
JICUCTBUM CJI0KECHUS U BBIYMTAHUS
BEKTOPOB, YMHOXKEHHUS BEKTOpA Ha YHCIIO.

Jloka3biBaTh NMPU3HAK KOMIUJIAHAPHOCTHU
TPEX BEKTOPOB.

Jloka3piBaTh TEOPEMY O pA3JIOKECHUU

J000ro  BeKTOpa MO  TpPEM  JTAHHBIM
HEKOMILTAaHAPHBIM BEKTOpPaM.

IlpumensiTb  TpaBWwiIa  BBINOJHEHUSA
IerucTBUN CIIOKCHMUS u BBIYMTAHUS

BEKTOPOB, YMHOKEHHUSI BEKTOpa Ha YHCIIO
MIPU PEIICHUU 33/1a4.

Haxoauth KOOpJIWHATBI BEKTOpa B
JJAHHOM 0a3uce M CTPOUTHb BEKTOpP IO €ro
KOOpJAWHATaM.

BecnoMHUTL  OTIpENICNIEHUE  CKAISIPHOTO
YMHOXEHUSA U €r0 CBOMCTBA. BBIUMCIATHL C
MOMOIIBI0 CKAIIPHOTO YMHOXKEHUS JJIMHBI

BEKTOPOB, YTJIBI MEXTY HUMH,
yCTaHABIINBATh HEPIICHIUKYJIIPHOCTD
BEKTOPOB.

AHAIM3UPOBATL U MOJEJIHUPOBATH Ha
A3BIKE TE€OMETPUM PpEATbHBIE CHUTYallHH,
CBSI3aHHBIE C (DU3UYECKUMHU BEKTOPHBIMU
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BEJIMYMHAMU.

Hcnoan3oBarh 1pu penieHUH 3ajad,
CBSA3aHHBIX C BEKTOPAMH B MPOCTPAHCTBE,
IUTAHUMETpHUUECKHEe (PaKThl U METOIbI

IToBTOpEHHUE,
00001IEeHNEe
"
CHCTEMATH3a

U 3HAHUM
(5 9)

Ceuenus MHOI'OT'PAaHHUKOB!

CTaHIAapPTHBIC MHOT'OI'PAaHHHUKH,
MCTOA CJICAOB, CTAHIAPTHBIC
IIIIOCKOCTH, MCPCCCUCHUA

IPSIMBIX U TUIOCKOCTEN

[TapannensHble NpsIMBIE U
IJIOCKOCTH: MapajiieibHbIC
CEUYCHMUS, PACYET OTHOLICHUH,
YIJIBI MEXTY

CKPEIIHUBAOIIUMUCS IPSIMBIMH.
[lepnieniuKynsIpHBIE
EIISE 151 IIJIOCKOCTH:
CTaHJapPTHBIE apel
NEPIEHIUKYJIIPHBIX
IIJIOCKOCTEN 51 IIPSMBIX,
CUMMETPUM MHOTOI'PaHHUKOB,
TeopeMa 0 Tpex
NEPIEHIUKYJIIAPaX,
BBIYUCIICHUS JUIUH B
MHOI'OTPaHHUKAX

CB000aHO oOmepuUpPOBATH TOHATHUSIMH:
OTOOpa)K€HHE TMPOCTPAHCTBA Ha  cedH,
JBIDKEHUE TPOCTPAHCTBA; IIEHTpaJbHas,
oceBass W 3epKaJbHAas  CUMMETPHH,
napajyiebHbli  MEPEeHOC; PaBEHCTBO U
nogobue Guryp.

Joka3bIBaTh YTBEPKIECHUS O TOM, YTO

LIEHTpaJbHas, OceBasi W  3€pKAJIbHAA
CUMMETPHH, NapaJyIebHBIA  IIEPEHOC
ABJISIIOTCS.  JBWKCHUSMU.  BBINOJHATH

npeodpa3zoBaHusl MO100US.

OnepupoBaTh NOHATHAMM. TIpsMas U
cthepa Ditnepa.

Pemath reoMeTpuueckue
HCIIOJIb30BAHUEM JIBUYKEHU.

HUcnoan3oBaTth 1Mpu peuiecHUU 3aaad
JIBUKEHUS MMPOCTPAHCTBA U UX CBOUCTBA.

CpaBHMBATDH u AHAJIU3UPOBATH
VTBEPXKICHUS]  C  ICJbI0  BBISBICHUS
JIOTUYECKH KOPPEKTHBIX M HEKOPPEKTHBIX
pacCyKJICHUM.

HccaenoBaTh MOCTPOCHHBIE MOJIEIH.

Hcnoan3oBath uGpoBbIe pecypehl

3agadin C
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JIBuKeHust
(5w

JIBMOKEHUST  TIPOCTPAHCTRBA.
OrobpaxxeHusi. JIBwkeHus U
paBeHcTBO  (uryp.  OOuiue
CBOMCTBA JBIKCHUM. Buabl
JIBUKCHUM MapaJuICIbHbIN
MEPEHOC, LEHTpaIbHAas
CUMMETpHUS, 3epKajbHast
CUMMETpHUS, TOBOPOT BOKPYT
PSIMOH. [IpeobpaszoBanus
momgobus. Ilpsimass u  cdepa

Ditnepa.
['eomeTpuueckue 3amayn Ha
IPUMEHEHUE IBUKCHUS

CBo00oaHO OnepupoBaTh
NOHSATHAMM: O0TOOpakeHue
MpoCTpaHCTBa Ha ce0s, JIBHXKECHUE
MPOCTPAHCTBA; IIEHTpajbHasi, OCeBas U
3epKaJIbHasl CUMMETPUH, NapalieIbHbIN
MepPEeHOC; PaBEHCTBO U Mojiooue puryp.

Jloka3bIBATh YTBEPKIACHHUS O TOM,
YTO LIEHTpaJbHas, OCEBasl U 3€pKajbHas
CUMMETPHM, IapaJUICIIbHBIA  IEPEHOC
SBJISIFOTCSL  IBIDKCHUSMH. BBINOJHATH
npeodpa3zoBaHUsl O100uS.

OnepupoBaTh NOHATUSIMHU: TIpsIMast
u ctepa Diinepa.

Pemars reomeTpuyeckue 3aladd C
HCIIOJIb30BAHUEM JIBUYKEHUH.

Hcnoan3oBaTh Nnpu pelieHnun 3aaad
JNBIDKEHUS ~ TPOCTPAHCTBA U ux
CBONCTBA.

CpaBHMBaTHL U AaHAJIU3UPOBATH
YTBEPXKJICHUSI C IENbI0  BBISABICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PaCcCyKICHUI.

HccaenoBath MOCTPOCHHBIE MOJIEIH.

HUcnoab3oBarh undposBbie

pecypchbl
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IToBTOpEHUE,
00001IEeHNEe "
cHcTeMaTH3anus
3HAHUH

(17 g)

OO6obmaromee MOBTOPEHHUE
NOHATUH W METOJOB Kypca
reometpun  10-11  kmaccos,
CUCTEMaTHU3aIlMs 3HAHUU.

Ucropus pazBUTHS
CTEpEOMETPUM KaK HAyKU U €€
POJIb B pa3BUTHUU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

Pemath ctepeoMerpuueckue 3aaadu
Ha J0Ka3aTeJIbCTBO MaTeMaTHYECKUX
OTHOILICHUH, HaXOXJICHHE
r€OMETPUYECKUX BEJIMYMH (JIJIUH, YTJIOB,
TJI0IIaie, 00BEMOB).

Hcnoab3oBaTh penieHun
CTEPEOMETPUUYECKUX 3a71a4
IJIAHUMETPUUICCKHUE (PaKThl B METOJIBI.

IIpoBoAUTH JOTUYECKU KOPPEKTHBIC
JIOKa3aTeIbHbIE  PACCYXKICHUS  TpHU
pelIeHUn CTEPEOMETPUUECKUX u
IJIAHUMETPUUECKHX 3a]1a4.

CpaBHuBaTL W aHAJU3HPOBATH
pealibHbIE  CUTyalldd W  BBIABJIATH
BO3MOXKHOCTb €€ MOJEIUpPOBAaHUs Ha
SI3bIKE TEOMETPUHU.

MoaeaupoBarhb pealbHYIO
CUTyallMI0 Ha S3bIKE TEOMETPUM U
HCCJIeI0BATH MOCTPOCHHBIE MOJEIHU, B

pu

TOM 4YHUCIE€ U C HCIOJb30BaHUEM
amnmapara anreopsbl.
Hcnoab3oBaTh KOMIIBIOTEPHBIE

MPOTpaMMBbI MPU PEIICHUH 33/1a4.
HHoayuars NpeacTaBJIeHUe 0
reOMETPUM Kak O pa3BUBAIOLIEHCA
HAayKe, MCCICOYIOMIEH OKPYX AU
MHp,  CBSI3aHHOM € peaJbHBIMHU
O00OBEKTaMHM,  MOMOTAIOIIEl  pPEelnTh
peabHbIC JKU3HEHHBIE CUTYallMH O POJIH
CTEPEOMETPUH B pa3BUTUHU
COBPEMEHHBIX WHKEHEPHBIX "
KOMITBIOTEPHBIX TEXHOJIOTHI
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IHoypounoe mianuposanue 'EOMETPUS, 10 kinace

(34 B Henento0, 34 yueOHBIX Heaeu, uToro — 102 )

Ne Hama Tema ypoka
n/n | Ilnan ‘ Daxkm
BBenenue B crepeoMeTpuio -234
1 1 neoensn OcHoBHbI€ NpaBuIa U300paXKeHHs Ha PUCYHKE TIOCKOCTH, MapaijiesIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA.
2 [lonsTHA cTepeomMeTpun: TOUKA, IpsMasi, INIOCKOCTh, IPOCTPaHCTBO. OCHOBHBIE

MpaBUjIa U300paKEHUS Ha PUCYHKE TUIOCKOCTH, MapajlIeIbHBIX TMPSIMBIX
(0oTpe3koB), cepeIMHbI OTpe3Ka.

3 [TonsaTus: nepecekaronyecs MIOCKOCTH, IEPECEKAIOIINECs IPsAMasi U INIOCKOCTh;
HOJYTIPOCTPAHCTBO.

4 2 HedenA [TonsTHa: nepeceKkaromuecs MIOCKOCTH, IEPECEKAIOINECs IPAMast ¥ IMIIOCKOCTb;
MOJYTIPOCTPAHCTBO.

5 MHororpaHHUKH, H300paKeHNE MPOCTEHIITNX MPOCTPAHCTBEHHBIX (pUryp,
HECYIIECTBYIOUINX O0BEKTOB.

6 MHororpaHHUKH, 1300paXKeHHE MMPOCTEHIITNX MMPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOUINX O0BEKTOB.

7 3 Heodena AKCHOMBI CTEPEOMETPUH U NIEPBBIE CIIEACTBUS U3 HUX.

8 AKCHOMBI CTEpEOMETPHH U TIEPBBIC CIICACTBUS U3 HUX.

9 AKCHOMBI CTEpEOMETPUH U TIEpBbIE ClieACTBUs U3 HUX. CIIOCOOBI 3a1aHus
IPSIMBIX U IUIOCKOCTEH B pocTpaHcTBe. O003HAUEHHS MPSIMBIX U IIJIOCKOCTEH.

10 4 neoensa N300pakeHne ceueHni MupaMuIbl, Kyda U MPU3Mbl, KOTOPBIE IIPOXOJIAT Yepe3 UX

pebpa. M3o0paxenne nepecedeHrs MOITyIeHHBIX IOCKOCTel. PackpamBanne
MTOCTPOEHHBIX CEYEHUI Pa3HBIMU LIBETAMH.

11 N300paxeHune ceueHnii mupamMuibl, Kyoa v mpu3Mbl, KOTOPbIE IPOXOIAT YePe3 UX
pebpa. M300paxeHne nepecedeHrs NOIy4EeHHBIX III0CKOCTeN. PackpamBanue
IIOCTPOCHHBIX CEYEHUI Pa3HbIMU [IBETAMHU.

12 N300paxenune ceueHni mupaMu/ibl, Kyoa U IpU3Mbl, KOTOPbIE MPOXOAST Yepe3 UX
pebpa. M300paxkeHne nepeceyeHns MOJyYeHHBIX IIIOCKOCTeN. PackparinBanue
IIOCTPOCHHBIX CEYEHUIN Pa3HBIMU IIBETAMH.

13 S Hedens N300paxenune ceueHni mupaMu/ibl, Kydoa v IpU3Mbl, KOTOPbIE IPOXOIAT Yepe3 UX
pebpa. M300paxeHne nepecedeHns NOIy4EeHHBIX III0CKOCTeN. PackpamBanue
IIOCTPOCHHBIX CEYEHNUH pa3HbIMM LIBETAMHU.

14 Mertopa cnesoB Al MOCTPOEHUS CEYSHUH.

15 Merton cinenoB 11 nocTpoeHus ceueHnuid. CBOMCTBA MepeceueHu i MPAMbIX U
TUTOCKOCTEH.

16 6 neoena Merton ciiefioB 171 TOCTpoeHus ceueHnil. CBOMCTBaA NepeceueHul MpsIMbIX U
TUTOCKOCTEHA.

17 ITocTpoeHue ceueHuii B mupamue, Kyoe rmo Tpem Toukam Ha pedpax. Coznanue
BBIHOCHBIX YePTEKEH U 3aIHCh IaroB TTOCTPOCHUSI.

18 [Toctpoenue ceuenuii B mupamue, Kyoe 1o TpeM Toukam Ha pedpax. Co3znanue
BBIHOCHBIX YePTEKEH M 3aIHCh [IATOB MTOCTPOCHHSI.

19 7 neoena ITocTpoeHue ceueHuii B mupamue, kKyoe rmo Tpem Toukam Ha pedpax. Coznanue
BBIHOCHBIX YEPTEXeH U 3alKCh IaroB MOCTPOCHUSI.

20 [TocTpoenue ceuenuit B mupamuje, Kyoe mo TpeM Toukam Ha pedpax. Coznanue
BBIHOCHBIX YE€PTEXeH U 3alKCh IaroB MOCTPOCHUSI.

21 [ToBTOpEHME MIAHUMETPUU: TEOPEMA O MTPOMOPLUOHANBHBIX 0Tpe3kax. [logoboue
TPEYTOJIbHUKOB.
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22 8 neoens [ToBrOopenue miannmerpun: Teopema Menenasi. PacueTsl B ceUeHHUsIX Ha
BBIHOCHBIX uepTeskax. Mcropus pa3BUTHS IJITAaHUMETPUU U CTEPEOMETPHUH.
23 KounrtpoabHnas padora Nel «Axkcnomsl crepeomerpun. CeueHus»
B3aumHoe pacmnoJio:keHue NPSIMbIX B POCTPAHCTBE — 64
24 B3aumnoe pacrionoxeHue npsiMbix B IpocTpancTBe. CKpelyBaroyecs npsivble.
[Ipu3naku ckpemuBaromuxcs npameix. [lapamiensHpie npsMbie B TPOCTPAHCTBE.
25 O Heoensn Teopema 0 CcylIeCTBOBaHUHU U €AMHCTBEHHOCTH IPSIMON MapasuiesIbHON JaHHOU
MPAMOM, MPOXOASIIEH Yepe3 TOUKY MPOCTPAHCTBA U HE JIeKalllell Ha JaHHOU
npsimoii. JlemMMa o mepeceueHun napauieabHbIX MPSMBIX MIOCKOCTHIO.
26 [TapamnenpHOCTB Tpex NpsMbIX. Teopema 0 Tpex napajuieabHbIX MPSAMBIX.
Teopema 0 ckpenMBarOIINXCS MPSIMBIX.
27 [TapannensHoe npoexkTupoBanue. OCHOBHBIE CBOMCTBA MMAPALIETBHOTO
npoektupoBanus. 3o0paxeHnue pasHbIx pUryp B napamieabHONW TPOSKIIUH.
28 10 LenTpanbHas npoeKus. YT0JI ¢ COHAPABICHHBIMUA CTOPOHAMHU. YTOJ MEXKIY
Heldensn MPSMBIMH.
29 3aayu Ha JOKa3aTeJIbCTBO U UCCIIEJOBAHKE, CBA3aHHbBIE C PACIIONIOKEHUEM
MPSIMBIX B IIPOCTPAHCTBE.
I[MapajuieJbHOCTb NPSIMBIX M IVIOCKOCTEH B MPOCTPaHCTBe — 84
30 [ToHsTHA: MapaIETBbHOCTD MPSIMOM U TUIOCKOCTH B TpocTpaHcTBe. [Ipru3Hak
MapauIebHOCTH MPSAMOU U TIOCKOCTH. CBOMCTBA MapaieIbHOCTH IPSIMOU U
TJIOCKOCTH.
31 11 ['eomeTpuyeckue 3a1a4un Ha BBIYUCICHUE U I0KA3aTENbCTBO, CBSI3aHHBIC &
Hedens [apajuIeIbHOCTHIO MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.
32 [TocTpoenue ceveHus, MPOXOIAIIETO Yepe3 JaHHYIO MPSMYIO Ha YepTexe U
MapaJIENBHOIO IPYTrOW NMpsiMOil. PacueT OTHOLIEHUH.
33 [MapannensHas IpoeKLUs, MPUMEHEHUE JIJIs TIOCTPOCHUS CeUeHH KyOa U
napajuienenuneaa. CBolcTBa napaesnenurena i Ipu3Msl.
34 12 [TapannensHblie miockocTu. [Ipu3Haku nmapawieTbHOCTH ABYX MIOCKOCTEH.
35 Helens Teopema 0 nmapaieIbHOCTH U €IMHCTBEHHOCTH IIJIOCKOCTH, MMPOXOSAIIEH uepes3
TOYKY, HE MPUHAJIEKAILYIO JaHHOM INIOCKOCTH U CIEACTBUS U3 HEE.
36 CBoiicTBa napauieNbHbIX INIOCKOCTEN: O MapaIEIbHOCTH NMPSAMBIX IT€pECEeUEHUs
IIpU NIEPECEUEHUH IBYX MapalieNIbHbIX INIOCKOCTEH TPEThEH.
37 13 CaoiicTBa mapamienbHbIX MIOCKOCTEN: 00 0Tpe3Kax mapauieIbHbIX MPSMBIX,
Hedens 3aKJIIOYEHHBIX MEXAY NapajljIeIbHbIMU INIOCKOCTSIMU; O MIEPECEUEHUN MTPSMOI C
JBYMsI MTapajlIeNIbHBIMU MIJIOCKOCTSMHU.
IlepnieHAUKYASIPHOCTHL NPSAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE — 254
38 [ToBTOpenwue: Teopema [Tudaropa Ha MIOCKOCTH.
39 [ToBTOpEHME: TPUTOHOMETPHUSI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
40 14 CgoiicTBa Ky0a ¥ IPSIMOYTOJIBLHOTO TTapaJIJIeICTHUIIEIA.
41 Hedens Brruncnenue JiMH 0TpE3KOB B KyO€ U IPSIMOYTOJIBHOM TMapalijiesienumese.
42 [lepneHuKyIApHOCTD NPSAMOM M IIIOCKOCTH. [IpHu3HaK neprneHIuKyIspHOCTH
MIPSIMOM U INIOCKOCTH.
43 15 [lepneHuKyISIPHOCTD MPSAMOU U MIIOCKOCTH. [IpU3HAaK nepreHIuKyIIpHOCTH
Helens IPSIMON U TJIOCKOCTH.
44 Teopema 0 CylnecTBOBaHUM M €IMHCTBEHHOCTH MPSIMOM, TPOXOIAIIEH yepes
TOYKY MPOCTPAHCTBA U NEPIICHIUKYISIPHOU MIOCKOCTH.
45 [TmockocTH U IepreHUKYIISIPHBIC UM TIPSIMbIE B MHOTOTPaHHUKAX.
46 16 [1moCcKOCTH M TepIIEHUKYIISIPHBIE UM IIPSIMBIE B MHOTOTPAHHUKAX.
47 Helens [lepnennukynsp u HakinoHHas. [loctpoeHne neprneHaUKyspa U3 TOUKH Ha
MPSIMYIO.
48 [lepnennukynsp u HaknoHHas. [loctpoeHue neprneHaUKyspa U3 TOUKH Ha
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PSIMYIO.

49 17 Teopema o Tpex nepneHauKyssipax (mpsimas 1 oOpaTHasi)
50 Heldens Teopema o Tpex neprieHauKyIsspax (psMasi 1 oOpaTHast)
o1 VYTroa Mexay CKpelUBatOIIMMUCS IPSIMBIMH.
52 18 [Touck nepneHANKYISPHBIX MPSIMBIX C TOMOIIBIO EPIEHIUKYIISPHBIX
Heoens IIJIOCKOCTEM.
53 OpTOroHaibHOE TPOCKTUPOBAHHKE.
o4 IToctpoenue ceyennii Kyoa, IpU3Mbl, IPaBUILHOW MUPAMUBI C TIOMOLIBIO
OpPTOTOHAJILHOW IPOEKIINH.
55 19 IToctpoenue ceuennii Kyoa, IpU3Mbl, IPABUILHOW MUPAMUBI C TIOMOLIBIO
Helens OPTOTrOHAJILHOM IPOECKIIUH.
56 CummeTpust B MPOCTPAHCTBE OTHOCUTENIBHO IIIOCKOCTH. [1mockocTn cummerpuil B
MHOTOTpaHHHUKAaX.
o7 [Ipu3Hak neprneHuKyIIpHOCTH IPSIMON U IIJIOCKOCTH KaK CJIEICTBUE CUMMETPHH.
58 20 [IpaBunbHBIE MHOTOTpAaHHUKH. Pacuér pacCTOSAHMI OT TOYKH 0 INIOCKOCTH.
59 Helens [IpaBuiibHBIE MHOTOIpaHHUKU. PacuéTr paccTOSHMI OT TOYKHU J0 IIOCKOCTH.
60 CriocoObl OIyCTUTh NEPHEHUKYIISPl: CHMMETPHSL, CABUT TOUKH IO
[apaJuIeIbHOM MPSMOIA.
61 21 CaBur 1o HenapauienbHON NPSMOl, U3MEHEHNE PACCTOSIHUM.
62 Helens KoutpoabHas padora Ne 2 «B3aumMHoe pacnosiokeHue NpAMBIX H
IUIOCKOCTEH B MPOCTPAHCTBE»
Yriabl U paccrossHus — 164
63 [ToBTOpEHME: Yron Mexay NpsIMbIMU Ha IJIOCKOCTU, TPUTOHOMETPHUS B
IIPOM3BOJILHOM TPEYTOJIbHUKE, TEOPEMA KOCHHYCOB.
64 22 [ToBTOpEHME: Yron Mexay CKpeUMBaOLIMMUCS IPSIMBIMU B IIPOCTPAHCTBE.
65 Heodens I'eomeTprueckue METO/Ibl BEIYMCIICHUS YTIiIa MEXAY NPSMBIMU B
MHOTOTpaHHHKAaX.
66 JIByrpanHbIil yron. CBONCTBO JUHENHBIX YIJIOB JBYTPAHHOIO YIJIA.
67 23 [lepnenukynspHbie M10cKocTH. CBOKWCTBA B3aUMHO MEPIEHIUKYISPHBIX
Heoens IJIOCKOCTEH.
68 [Ipu3Hak nepneHIuKyIIpHOCTH IIIOCKOCTEN; TEOpEMa O MPSAMON MepecedeHus
JBYX IUIOCKOCTEN NEPIEHIUKYIIAPHBIX TPETHEH MIIOCKOCTH.
69 [IpssmoyronbHBIN Napanenenumnes; Kyo; u3sMepeHus, CBOMCTBa IPSIMOYTOJIBHOTO
napajuleJIenuneaa.
70 24 Teopema o quaroHay NpSAMOYTOJBHOTO MApPAJIIENIECIIAIIE]A U CIEICTBUE U3 HEE.
71 Heoens CrepeoMeTpuuecKkre 1 MPUKIIaJAHbIE 3a/1a4H, CBI3aHHBIE CO B3AUMHbBIM
PacroI0KEHUEM MPSAMBIX U IJIOCKOCTEH.
72 [ToBTOpEHME: CKpemMBarOIKECs MPSIMBIE, TAPAUIEIbHBIE TUIOCKOCTH B
CTaHJIaPTHBIX MHOTOTpaHHUKAX.
73 25 [Tapa mapanienbHbIX IIOCKOCTEN Ha CKPEUIUBAIOLINXCS MIPSMBIX, pACCTOSHUE
Hedens MEX1y CKpELIMBAOIIMMUCS MPSMBIMU B IPOCTBIX CUTYaLIUAX.
74 PaccTosiHMe OT TOUKH A0 IUNIOCKOCTH, PACCTOSTHUE OT MPSIMOM 10 MIOCKOCTH.
75 Brruncnenue paccToSHUN MEXy CKPEIIUBAOIIUMHUCS MPSMBIMH C TIOMOIIBIO
MEPIEeHIUKYISPHOU MIOCKOCTH.
76 26 TpexrpanHblii yroy, HepaBeHCTBO Ul TpeXrpaHHbIX yrioB. Teopema [udaropa,
Heoens TEOPEMBI KOCUHYCOB ¥ CUHYCOB Il TPEXT'PAHHOTO yTJa.
7 DneMeHTHI ChEePUIECKO TeOMETPHH: T€0Ie3NIECKIE TUHUHU Ha 3eMIIe.
78 KouTtpoubHas padora Ne 3 «¥YrJ/ibl U paccTOSTHU»
MHOrorpaHHuKH - 74
79 27 CucremaTtu3zanus 3HaHUI « MHOTOI'paHHUK U €0 3JIEMEHTHI»
80 Helens IMupamuna. Buas! nupamua. [paBunbHas nupamuma.
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81

IIpusma. IIpsimMas u HakinoHHAas npusMel. [IpaBuiibHas npusma.

82 28 [Tpsimoii mapanenenunen, NpsMOYTrOIbHbIN apansenenumnes, Kyo.
83 Heodenn Beimyksibie MEOTOrpanHuku. Teopema Ditiepa.
84 Beinykibie MHOrorpanHuku. Teopema Ditniepa. [IpaBuiibHbIE U OTYTIPAaBUIIbHbBIE
MHOTOTPaHHUKH.

85 29 KontpoabHas padora Ne 4 « MHOrOrpaHHHKN

Helens

BekTopbl B npocTpancTBe — 124

86 [TonsiTre BekTOpa Ha MJIOCKOCTU U B IIPOCTPAHCTBE.
87 CyMMa BEKTOpOB.
88 30 Pa3HocTh BEKTOPOB.
89 Heoensn [IpaBuio nmapannenenumnena.
90 YMHOXEHHE BEKTOpa Ha YUCJIO.
91 31 Pa3noxxenue BekTopa o 6a3zucy Tpex BEKTOPOB, HE JIeXKAIIUX B OJHON

Helens IIJIOCKOCTH.
92 CkansipHO€ IPOU3BEICHUE.
93 Brruucnienue yria Mexry BEKTOPaMU.
9 32 [Ipocreiime 3aaun ¢ BEKTOPAMHU.
95 Heldensn [Ipocreiimme 3a7a4u ¢ BEKTOpamHu.
96 [Ipocreiimme 3aga4m ¢ BEKTOPAMH.
97 33 [Ipocreiimue 3aga4u ¢ BEKTOpaMHu.

Helens

IloBTOpEHUE, 00001IeHNE U CHCTEMATH3ALMS 3HAHUI — 5S4
98 O60061eHre 1 cucTeMaTH3aIus 3HaHui «B3anMHOe pacnoioKeHue MPsMbIX U
TUTOCKOCTEH B TPOCTPAHCTBE»

99 O06o001IeHre U cucTeMaTh3anys 3HaHuH « MHOTOTpaHHHKH
100 | 34 HTorosasi KOHTpOJIbHASA paboTa
101 | neoenn HToroBast KOHTpOJIbHAs paboTa
102 O06o0011eHne 1 cucTeMaTH3alys 3HaHWH: aHAJIN3 KOHTPOJIbHOM paboTHI.

HTOI'O - 1024
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