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IHHOACHUTEJBbHAA 3AIINCKA
HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

['eomeTpus siBnsieTcss OAHUM U3 0a30BBIX KypCOB Ha YPOBHE CPEAHEro o0Iiero o0Opa3oBaHUs, TaK KaK
o0ecreurnBaeT BO3MOXXHOCTh W3Y4Y€HUs JUCIHUIUIMH E€CTECTBEHHOHAYYHOM HANPaBIEHHOCTH U MPEIMETOB
TyMaHUTapHOTO [UKIA. [T0CKOIBKY JOTHYECKOe MBIIUICHUE, GOpMUPYEMOE TIPU M3YyYECHUH OOYYArOIIHMMHUCS
MOHSTUMUHBIX OCHOB TE€OMETPUH, NPHU JI0KA3aTEIbCTBE TEOPEM UM IMOCTPOCHUU LEMOYKU JIOTHYECKUX
YTBEPXKJICHUM TMpU PElICHWH TEOMETPUYECKUX 3a7ad, yMEHHE BBIIBUIaTh U OINPOBEPrarb T'MIIOTE3BI
HEIOCPEICTBEHHO HCIIOJIB3YIOTCA IIPU PELIEHUM 33Jad €CTECTBEHHOHAYYHOIO IMKJAa, B YacCTHOCTH
buznyeckux 3aaay.

Llenp ocBoeHus mporpammsbl yuebHoro kypca «l'eomerpusi» Ha yriayOJI€HHOM YpOBHE — DPa3BUTHE
WHAUBUAYAIBHBIX CIIOCOOHOCTEH 00yJaronuxcs Npyu U3y4eHHUH T€OMETPUHU, KaK COCTABIIAIONICH MPEAMETHOM
obnactu «MatemaTuka 1 HHGOpPMATHKa» Yepe3 00ecreueHre BO3MOKHOCTH TPUOOPETEHHS U UCIIOJIb30BAHUS
Oosee TIIyOOKHX TEOMETPUYECCKMX 3HAHWUW W JEHCTBHM, CHEHU(PUYHBIX T'€OMETPUU, M HEOOXOIUMBIX IS
YCIIEHIHOTO NMPO(}ECCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAHUEM MaTEMaTHKH.

[IpropuTeTHEIME 3ajjadaMd  Kypca TE€OMETPUU Ha YIIIyOJIEHHOM YpOBHE, PACIHIMPSIONIUMU U
YCUJIMBAIOIIMMU Kypc 6a30BOT0 YpOBHS, SIBISIOTCS:

® pacHIMpEHUE TMPEACTABICHUS O TCOMETPHHM KaK YacTH MHUPOBOW KyIbTYpel W (OPMUPOBAHUE
OCO3HAHUS B3aUMOCBSI3U T€OMETPHUH C OKPYKAIOUTUM MUPOM;

¢ hopmupoBaHUE MPEICTaBICHHUS O MPOCTPAHCTBEHHBIX (PUrypax Kak O BaXHEHIINX MaTEeMaTHYECKUX
MOJIEJISAX, MO3BOJISIFOIINX OMHUCHIBATh U U3Yy4YaTh Pa3HBIC SIBIICHUS OKPY>KAIOIIETO MUPA; 3HAHUE MTOHATUUHOTO
anmnapara 1o paszaeny «CtepeoMeTpus» MIKOJIBHOTO Kypca Fr€OMETPHUY;

¢ opmupoBaHUE yMEHHUS BIAJETh OCHOBHBIMU MOHSATHSIMH O MPOCTPAHCTBEHHBIX (UTYpax U HUX
OCHOBHBIMH CBOMCTBaMHU; 3HaHHUE TeOpeM, (GOPMYJT U YMEHUE UX MPUMEHSTh; YMEHUS JI0Ka3bIBaTh TEOPEMBI U
HAXOJIUTh HECTAHJAPTHBIC CITOCOOKI peIIeHUS 3a/1a4;

e (GopMupoBaHHE YMEHHUS paclo3HaBaTh HA YEPTEkKaX, MOJENSIX U B peaTbHOM MHPE MHOTOTPAaHHUKU U
TeJa BpallleHUsl; KOHCTPYUPOBATh TEOMETPUUIECKHE MOJICIIN;

¢ hopmupoBaHUE MOHUMAHUS BO3MOXXHOCTH aKCHMOMATUYECKOTO MOCTPOCHHSI MaTeMaTHUYECKHX TEOPHii;
dbopMupOBaHHE TOHUMAHUS POJIH AKCHOMATUKU TIPU MTPOBEICHUH PACCYKICHHIA;,

¢ hopmupoBaHuEe yMEHHUS BIAJETh METOJAMHU JOKA3aTeIbCTB W aJTOPUTMOB pEIICHHUS; YMEHUS HX
MPUMEHSATH, IPOBOJUTH JI0KA3aTEIbHBIE PACCYXKACHUS B XOJ€ PEIICHUS] CTEPEOMETPUUYECKHUX 3a]1a4 U 3a]ay C
MPAKTUYECKUM COJepKaHueM; (HopMHpOBaHHE NPEACTABICHUS O HEOOXOAUMOCTH JOKa3aTeNbCTB IPHU
000CHOBaHMM MAaTEMaTHUYECKUX YTBEPXKIEGHUW U POIH AaKCHOMAaTUKA B TMPOBEICHUU JECTyKTHBHBIX
pacCyXIeHHI;

®pa3BUTHE M COBEPIICHCTBOBAHWE HMHTEJUIEKTYAJIbHBIX M TBOPYECKUX CIHOCOOHOCTEH oOydaromuxcs,
MO3HABATEJIbHOW AKTUBHOCTH, UCCIIEI0BATENbCKUX YMEHHUHM, KpUTUYHOCTU MBILUIEHUS, UHTEPECa K U3YUEHHIO
T€OMETPUH;

e hopmupoBanue (HYHKIIMOHATBLHOW TPAMOTHOCTH, pPEJIEeBAaHTHOW TEOMETPHUHU: YMEHHsI PaclO3HaBaTh
MPOSIBIICHUS] TEOMETPUUYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B PEAIbHBIX KU3HEHHBIX CUTYallUsAX U
Opu  W3YYeHHHM JPYTHX Y4YeOHBIX MPEAMETOB, TPOSBICHHUS 3aBUCUMOCTE U  3aKOHOMEPHOCTEH,
MOJICJINPOBAHUS PEAJbHBIX CUTYAllUW, UCCIEAOBAHUS IIOCTPOCHHBIX MOJEINIECH, HHTEPIIPETAUHU TOITYYEHHBIX
pe3yabTaTOB.

OcHOBHBIE coaepkaTenbHble TMHUM Kypca «['eomeTrpunm» B 10—11 kiaccax: «IIpsiMble u TIJI0CKOCTH B
npocTpaHcTBe», «MHororpanHukn», «Tema BpameHus», «BekTopsl W KOOpPAMHATBI B IPOCTPAHCTBEY,
«/IBM>KEeHMS B IPOCTPAHCTBEY.



CdhopmynmupoBannoe B DenepaqbHOM TOCYAapCTBEHHOM OOpPa30BaTEIbHOM CTAaHIApTE CPETHETO
obmero oOpa3oBaHusi TpeOOBaHHE «YMETh OIEPUPOBATH MOHATHUSAMHY», PEIEBAHTHBIX TEOMETPUU Ha
yray0onéHHoMm ypoBHe oOyueHust B10—11 kiaccax, OTHOCHTCS KO BCEM COJEPIKATEIbHBIM JIMHUSIM y4eOHOTO
Kypca, a GOpMUPOBAHHE JIOTUISCKUX YMEHUI pacrpeensieTcss He TOJBKO IO COJIEPKATEIbHBIM JIMHUSM, HO U
no rogam oOydenus. CopepikaHue 0Opa3oOBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
[TpumepHoOit pabodeit TporpaMMBl, pacipeaeIEHHBIM 110 ToAaM 00yUYeHHsI, CTPYKTYPHPOBAHO TaKHUM 00pa3oM,
YTOOBI KO BCEM OCHOBHBIM, MPUHIMIIMAIBHBIM BOIPOCAaM O0YYaromIuecs: oOpamaivch HEOJAHOKPATHO. DTO
MO3BOJISICT OPraHW30BaTh OBJIAJICHHEC TEOMETPUYCCKHMMHU TOHSATHSIMU M HaBBIKAMH IOCJCIOBATEIBHO H
MOCTYMATENIHHO, C COOIOACHUEM IPUHIINTIA TIPEEMCTBEHHOCTH, 8 HOBBIC 3HAHUS BKJIFOYATh B OOIIYIO CUCTEMY
TEOMETPUUECKUX TPEACTABICHUN OOyJaromMXCs, pacmmpsis W yrayomss e€, oOpa3ys MpodyHbIe
MHO>KECTBEHHBIC CBSI3H.

[lepexon K U3y4EHUIO TEOMETPHUHU Ha YIITYOJIEHHOM YPOBHE ITO3BOJISIET:

— co3/1aTh yCJIOBUS s quddepeHIManuy 00yIeHs], TOCTPOSCHUST HHIUBUAYAITBHBIX 00pa30BaTEeIIbHBIX
nporpaMM; o0ecneunuTh YriyOJI€HHOE H3YYeHHE TeOMETPHHM KaK COCTaBISIONICH YYeOHOro mpeaMmera
«MatemaTuka;

— MOATOTOBUTh OOYYAIOUIMXCS K MPOJODKCHUIO W3YYSHHs] MAaTEMAaTHKH C y4ETOM BbIOOpa Oymyieit
npodeccuu, odecreunBas IPEeeMCTBEHHOCTh MY OOIIUM U TPOPECCHOHATBHBIM 00pa30BaHHUEM.

Mecto y4eOHOro Kypca B yueOHOM IJIaHe

B Yuebnom miane Ha usydyenue yrimyOi€HHoro kypca reomerpuu B 10—11 kmaccax oTBOIUTCS HE
MeHee 3 yuyeOHBIX YacOB B HEJNIEIO0 B TEUEHHE KaXKJIOro rojia 00y4eHus, BCEro 3a JBa rojila 00ydeHus — He
MmeHee 204 yyeOHBIX YacoB.

I[InanupyemMble peaAMeTHBIE Pe3yabTaThl 0cBoeHUs1 [IpumepHoii padoueii mporpamMmasl (10 rogam
00yueHus )

OcBoenne yueOHOro kKypca «l'eoMeTpusi» Ha ypOBHE CpEAHEro OOIero o0pa3oBaHUS JOIKHO
obecreunBaTh JOCTHIKEHHUE CIEAYIOUINX MPEIMETHBIX 00pa30BaTENbHBIX PE3yIbTaTOB:

10 kanacce

e (CBOOOIHO OmepUpOBaTH OCHOBHBIMH TMOHATHUSMH CTEPEOMETPUH IPH PEUICHWW 3a/a4 U TMPOBEACHUU
MaTE€MaTUYECKUX PACCyKICHHMN.

e [IpuMeHSATH aKCHOMBI CTEPEOMETPHH U CIIEACTBHUS U3 HUX TPH PEIICHUH T€OMETPHUECKUX 3a/1ad.

e KnaccudunupoBaTh B3aMMHOE PacoIOKEHUE MPSAMBIX B MPOCTPAHCTBE; MJIOCKOCTEH B MPOCTPAHCTBE;
IPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.

e (CBOOOAHO OmNEepUpPOBaTh MOHATHSIMM, CBS3aHHBIMU C YIJIAaMH B TIPOCTPAHCTBE: MEXIY NPSMBIMU B
IPOCTPAHCTBE; MEXKAY MPSAMON U MIIOCKOCTBIO.

e  CBOOOIHO OTIEPUPOBATH MOHITHSMH, CBSI3aHHBIMHA C MHOTOTDAHHUKaMHU.

e (CBOOOIHO pacro3HaBaTh OCHOBHBIE BHJBI MHOTOTPAaHHHKOB (IIpHU3Ma, MUPaMUAA, MPSMOYTOJIBHBIN
napajuieyenumnes, Kyo).

e KnaccudunupoBaTb MHOTOIpaHHUKH, BEIOWPAst OCHOBaHMS I KJacCU(UKAIIUH.

e  (CBOOOIHO ONEPUPOBATH MOHATUAMH, CBSI3aHHBIMU C CEYCHHEM MHOTOTPAaHHUKOB TIOCKOCTBIO.

e BrmonHATe napasmuienbHOE, LEHTPalTbHOE M OPTOrOHAJIBHOE IMPOEKTUPOBaHME (PUIYyp Ha IUIOCKOCTB;
BBITOJIHATH U300paxKeHus: GUTyp Ha IUIOCKOCTH.



CTpouTh ceueHUss MHOTOTPAHHUKOB Pa3IMYHBIMUA METOJIaMU, BBIMOJIHATH (BBIHOCHBIE) INIOCKUE YEPTEKHU
U3 PUCYHKOB IIPOCTBIX 00BEMHBIX (PUTYpP: BUI CBEPXY, COOKY, CHU3Y.

BeruucnsaTe miomaayu MoBEPXHOCTEH MHOTOTPAHHUKOB (MIpU3Ma, MUpaMUA), TE€OMETPUUECKUX Tell C
npUMeHEeHUEM (HOpMYIL.

CB00OOIHO OMEPUPOBATH MOHATUSMU: CUMMETPUS B MPOCTPAHCTBE; LIEHTP, OCh U MIOCKOCTh CUMMETPHH;
IEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

CB00OIHO ONEpPUPOBATH MOHATHSIMH, COOTBETCTBYIOIIMMH BEKTOPaM M KOOpJIAUHATAM B IPOCTPAHCTBE.
BbINIONHATE ACMCTBUS HAJl BEKTOPaMHU.

Pemate 3amaum Ha [10Ka3aTeIbCTBO MAaTEMATUYECKUMX OTHOLIEHUW M HAXO0XKJICHUE TE€OMETPUUYECKUX
BEJIMYUH, INPUMEHSS HM3BECTHBIE METOJbl MPU PEIICHHMM MAaTeMaTHYEeCKUX 3a7ad IOBBIILIEHHOIO U
BBICOKOT'O YPOBH$ CJI0KHOCTH.

[IpuMeHsATh MPOCTEMIINE MPOTPAMMHBIE CPEICTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IPH
PELIEHUHU CTEPEOMETPUUECKUX 3a/aY.

W3Briekath, TpeoOpa3oBBIBATH W HWHTEPIPETUPOBATH  HHPOpPMAIMIO O  MPOCTPAHCTBEHHBIX
reOMETPHUSCKUX (PUTYpPAX, TPEJACTABICHHYIO Ha YePTEkKaX U PUCYHKAX.

[IprMeHsATh NOJYYEHHbIC 3HAHUS HAa IMPAKTUKE: CPABHUBATH W AHAJIM3UPOBATH PEaJbHBIC CUTYAIUU,
MPUMEHATh HM3YyYCHHBIE TOHSATHS B TPOILIECCE TMOUCKA PEIICHUs MaTEeMaTUYECKU CPOPMYIHPOBAHHOU
mpoOJeMbl, MOJETUPOBATh pEaTbHBIE CUTYallMHM Ha SI3bIKE TE€OMETPHH, HCCIEAOBaTh IOCTPOCHHBIC
MOJICNId C UCIOJIb30BAHUEM TE€OMETPHUYECKUX TOHSATUH U TEOpeM, armmapara aiareOpbl; peuiaTth
MPaKTUYECKUE 3a7]a4H, CBSI3aHHbIE C HAXOXKICHUEM T€OMETPUUECKUX BETUYHH.

Nmets mipeacTaBieHus: 00 OCHOBHBIX JTamax Pa3BUTHs T'€OMETPUHM KaK COCTaBHOM udacTh (yHAamMeHTa
pPa3BUTHS TEXHOJIOTHM.

11 kaace

CB0oOOHO omepupoBaTh MOHATUSAMH, CBA3AaHHBIMU C LUJIMHIPUYECKON, KOHMUYECKOW U cepudeckoi
MOBEPXHOCTAMU; OOBSACHATH CIIOCOOBI MOTYUEHHUS.

OnepupoBaTh MOHATUSAMH, CBA3aHHBIMU C TEJIaMU BpAIIEHUS: [IUITMHIPOM, KOHYCOM, Cepoil U IapoM.
PacnioznaBate Tena BpaiieHust (WIMHApP, KOHYC, cepa U map) U OOBSICHITH CIOCOObI MOMyYEHUS Tel
BpalllCHUS.

KnaccuduiupoBaTs B3auMHOE pactoyiokeHHe chephl U MIIOCKOCTH.

Bbuncnare BeMMUYMHBI AJIEMEHTOB MHOTOTPAaHHMKOB M TN BpallleHUs; OO0bEMBI M IJIOLIA]U
MOBEPXHOCTEN MHOTOTPAHHUKOB U TEJI BPAIllEHUs, TEOMETPUUYECKUX TN ¢ IPUMEHEHHEM (HOpMYIL.
CB0060HO OMEepUPOBaTh MOHATHIMHU, CBI3aHHBIMUA C KOMOMHAIIUSIMH TeJl BpallleHUs] 1 MHOTOTPaHHUKOB:
MHOT'OT'PaHHMK, BIMCAHHBIN B c(epy M ONUCAHHBIN OKOIO cdepsl; cdepa, BMUCaHHAST B MHOTOIPaHHUK
WM TEJIO BpallleHUs.

BbIuucnaTe COOTHOIIEHUS MEXKTY IIJIOIAIIMH TOBEPXHOCTEH U 00bEMaMHU MOTIOOHBIX TE.

N300paxaTrh u3ydyaeMble (DUTYpHI; BBINOIHATH (BBIHOCHBIE) IJIOCKHE YEPTEKU M3 PUCYHKOB INPOCTHIX
00BEMHBIX (UTYp: BH CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJl BpaIlEeHUSI.

W3Bnekatb, HMHTEPOPETUPOBATH M  MpeoOpa3oBbIBaTh  HMH(OpPMAIMIO O  MPOCTPAHCTBEHHBIX
reOMeTpUUECKUX PUTYypax, MPEACTaBIECHHYIO Ha YepTeKaxX U PUCYHKAX.

CB000OAHO ONEpUPOBATH MOHITUEM BEKTOP B IPOCTPAHCTBE.

BrInonHATE onepanuy HaJl BEKTOPAMHU.

3anaBaTh IVIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTEMEe KOOpMHAT.



e Pemare reoOMeTpUYECKUE 3a/1a4U HA BBIUUCIICHUE YIVIOB MEKIY NPSMBIMU U IUIOCKOCTSMH; BBIYUCICHUE
pPacCcTOSTHUM OT TOYKH O IJIOCKOCTH; B LIE€JIOM, HA IPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METOJA IPH
pEILLICHUN.

e (CB0OOAHO OIEpPUPOBATH IMOHATHAMH, CBA3aHHBIMU C JABM)KEHHEM B IPOCTPAHCTBE; 3HATh CBOICTBa
IBYKECHUH.

®  BBHINOJNHATH H300paXEHUS MHOTOIPAaHHMKOM U T BpAIICHUs IMpH MapajuIeIbHOM IEpPeHoce,
LEHTPAJIbHOW CUMMETPHH, 3€pKaJbHOM CHMMETPHH, MPH IOBOPOTE BOKPYT MPSAMOMN; MpeoOpa3oBaHHS
moxoous.

e CrpouTh ceuyeHMS MHOTOIPAaHHUKOB M Te€Jl BpalleHUs: CEYEHMs] ULWIMHIpa (HapauieIbHO U
NEPIEHIUKYJIIPHO OCH), CEYEHUs KOHYca (IapajuleIbHOE OCHOBAHHUIO U MPOXOJSIIEE YEpe3 BEPLIMHY),
cedeHus 1apa.

e lcrnonb30BaTh METOABI IOCTPOCHMS CEYEHMM: METOJ CIE[OB, METOJ BHYTPEHHEIrO IPOCKTUPOBAHUSA,
METO/1 IIEPEHOCA CEKYILEH MIOCKOCTH.

e Jloka3bIBaThb T€OMETPUUYECKUE YTBEPKICHUS.

e [Ipumensts reomerpuyeckue (akThl U1 PELICHUS CTEPEOMETPUYECKUX 3aJad, MPeAroaratoumx
HECKOJIBKO LI1aroB PeLeHMs], €CIIU YCIIOBHsI IPUMEHEHMs 3a/JaHbl B SIBHOM U HEsIBHOU (opMme.

e Pemare 3amauM Ha JOKAa3aTeIbCTBO MAaTEMAaTUYECKUX OTHOLUEHUM M HAXOXICHHE IE€OMETPUUYECKUX
BEJIMYHUH.

e [IpumeHsATs NpPOrpaMMHBIE CPEACTBA M JJIEKTPOHHO-KOMMYHUKALIMOHHBIE CHCTEMBI IIPU PELICHUU
CTEPEOMETPUYECKUX 3a1a4.

e [IpumeHATH NONy4YEHHBIE 3HAHUS Ha NPAKTUKE: CPaBHUBATh, AHAJIW3MPOBATh U OLICHUBATh DPEAJIbHBIC
CUTyallud; NPHUMEHATh HM3YYCHHBIC IIOHSATHUS, TEOPEMBI, CBOWCTBA B IMPOILECCE IIOMCKA pEUICHUs
MaTeMaTH4ecKu C(HOpPMYIMPOBAHHOM NpoOJIeMbl, MOAETUPOBATh pealbHble CHUTYallUd Ha S3bIKe
T€OMETPUH, UCCIIE0BATh IOCTPOCHHBIE MOJENIH C UCIIOJIB30BAHUEM I'€OMETPUUECKUX TIOHATUI U TEOPEM,
anmapara anreOpbl; pelaTh NPaKTHUECKUE 3a]laud, CBS3aHHbIE C HAXOXAECHUEM TI'€OMETPHUYECKUX
BEJIMYHH.

e lImerp mpenctaBieHHs] 00 OCHOBHBIX ATamax pa3BUTHs M€OMETPUM KakK COCTaBHOW 4acTu (yHJIaMeHTa
pa3BUTHUSA TEXHOJIOTUH.

COJEPKAHUE YYEBHOI'O KYPCA (IIO TOZAM OBYYEHMUA)

10 kiaace

IIpsiMble ¥ MJI0CKOCTH B POCTPAHCTBE

OcHOBHbIE TOHATUS cTepeoMeTpun. Toduka, MpsiMasi, IJIOCKOCTh, MpocTpaHCTBO. I[loHsTHEe 00
AKCMOMATUYECKOM IMOCTPOECHUH CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3aumHOoe pacnosiokeHue TpPSAMBIX B IPOCTPAHCTBE: IE€pPECEKAlOLIUecs, MapaieJbHble U
ckpenuBaromuecs npsMoie. [IpusHaku ckpenuBaromuxcs npsaMeix. [lapannenbHOCTh NPSMBIX U TUIOCKOCTEH
B MPOCTPAHCTBE: MapajlieNIbHbIE MPSMbIE B MPOCTPAHCTBE; MAPATUIETBHOCTh TPEX MPSAMBIX; NapajuIeIbHOCTh
npsMoil U TuTockocTu. [lapamienbHoe W IEeHTpabHOE MPOEKTHpOBaHME, M300pakeHue ¢uryp. OCHOBHBIC
CBOMCTBa TMapajuIeTbHOTO TPOCKTUpOBaHUs. M300paxkeHue ¢uryp B mMapauiebHOW MPOCKIUU. YTIBI C
COHAIPAaBJICHHBIMH CTOPOHAMH; YroJ MEXIy MNpsMBIMU B mpocTpaHcTBe. [lapaiienbHOCTh IMIOCKOCTEH:
napajuieIbHbIe MIOCKOCTH; CBOMCTBA MapaJieIbHbIX MI0CKOCTel. [IpocTeiimume nmpocTpaHCTBEHHBIE (DUTYPHI
Ha IJIOCKOCTH: TETPa’dp, Napajlieienunes]; HOCTPOCHUE CEUCHHI.



[lepneHIUKYNAPHOCTD NMPSAMOM M IUIOCKOCTH: NEPIEHAUKYISIPHBIE MPAMBIE B IIPOCTPAHCTBE, MIPSIMBIC
HapaJulebHble W IEPIEHIUKYIISPHBIE K IUIOCKOCTH, IPU3HAK MEPIECHIUKYISIPHOCTH INPSIMON U IUIOCKOCTH,
TeopeMa O NIPSIMON MEPHEHAUKYISIPHOM IulockocTH. OpToroHajibHOE HpoeKkTupoBaHue. llepneHnaukymsap u
HAKJIOHHBIE: PACCTOSHUE OT TOYKH JIO0 TUIOCKOCTH, PACCTOSHUE OT MPSMOM JI0 IIIOCKOCTH, MPOEKIUsS (PUTYpPbI
Ha IUIOCKOCTb. [leprneHIUKYyIsIpHOCTb IIJIOCKOCTEW: IPU3HAK IEPHEHIUKYISPHOCTH JBYX IUIOCKOCTEH.
Teopema o Tpéx nepneHAUKYISIpax.

VYIibl B NPOCTPAHCTBE: YroJd MEXAY NPSAMOM M INIOCKOCTBIO; JBYTPAHHBIN YIOJI, JIMHEHHBIM Yol
JBYTPaHHOro yria. TpéXrpaHHbeld U MHOrOrpaHHbIe yribl. CBOMCTBA IJIOCKMX YITIOB MHOTOTPaHHOIO YIJIA.
CBolicTBa INIOCKMX M JBYTPAHHBIX YIVIOB TPEXTPAaHHOrO yriia. TeopeMbl KOCMHYCOB WM CHHYCOB JUIS
TPEXTPAHHOTO YIJIA.

MHOrorpaHHUKHU

Bunel MHOrorpaHHuKoB; pa3BEpTka MHororpaHHuka. Ilpusma: n-yroiapHas npusma; mOpsmas U
HAaKJIOHHAs MpHU3Mbl; OOKOBas M IIOJIHAs IOBEPXHOCTh Mpu3Mbl. llapamnenenumnesn, npsMOYroabHbBIN
napajuleJenunes u ero csoicrsa. Kparyaiimime myTd Ha NMOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBenHass teopema Iludaropa. Ilupammpa: Nn-yroiabHas nupamuja; HpaBUiIbHAs W ycedEHHas
nupamubl. CBoiictBa pébep M OOKOBBIX IpaHed MpaBWIbHON nupamuibl. [IpaBUiIbHBIE MHOTOTPAaHHUKU:
IpaBWIbHAs [IPU3Ma U MpaBUIbHAS NIUPAMU/IA; IPaBUIbHAS TPEYrobHasl MUpaMuia U MPaBUIbHBINA TETPAdAP;
kyO. [IpencraBienue o mpaBMIIbHBIX MHOTOTPAHHUKAX: OKTAdIp, JOACKASAP M UKOCAP.

Bbruuciienue 3IIEMEHTOB  MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yriael. I[lmomanes OOKOBOM
NOBEPXHOCTU U IIOJIHOM TOBEPXHOCTH NPSIMOM IPHU3MBL, IJIOIIAJhb OCHOBAaHUM, TeopemMa O OOKOBOMU
MOBEPXHOCTU NpsiMON Tpu3Mebl. Ilnomans GOKOBOWM MOBEPXHOCTH M MOBEPXHOCTU NMPABHIBHOW MHPaMMJIBL,
TeopeMa O IUIOLAAN YCEUEHHON TUPAMUIBI.

CuMMeTpHst B IPOCTpPAHCTBE. DJIEMEHTHI CUMMETPUH NPABUIIBHBIX MHOTOTpaHHUKOB. CUMMETpHUsS B
IIPABWJIBHOM MHOTOTPAaHHUKE: CUMMETpPHsSI MapajlIelIeNuIed, CUMMETPUS MIPABWIBHBIX MPU3M, CUMMETPHS
IIPABWJIBHOM NMUPaMU/IbIL.

BekTopbI M KOOPAMHATHI B IPOCTPAHCTBE

[lonsATHA: BEKTOP B IIPOCTPAHCTBE; HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOIO BEKTOPa; BEKTOPBI
KOJUIMHEAPHBIE, COHAINPABIICHHBIC W IPOTHUBOIOJOXHO HANPABICHHBIE BEKTOpPbl. PaBEHCTBO BEKTOPOB.
JleficTBUA C BEKTOpaMU: CIIOKEHHE U BBIYMTAHME BEKTOPOB; CyMMa HECKOJBKHUX BEKTOPOB; YMHOXKEHHE
BEKTOpa Ha uyucio. CBOHCTBA CIIOKEHHS BEKTOpoB. CBONMCTBa yMHOXEHHS BEKTOpa Ha uucio. [lonsatue
KOMILIaHapHbIe BEKTOPBI. [Ipu3Hak KoMIuiaHapHOCTH TpEX BEKTOpOB. IIpaBuino napamienenunena. Teopema o
pa3lOKEHUM BEKTOpa IO TPEM HEKOMIUIAaHApHBIM BeKTOopaM. [IpAmoyronpHas cucremMa KOOpAMHAT B
npoctpancTBe. KoopanHate!l BekTopa. CBA3b MEXKIy KOOpAMHATAMU BEKTOPA M KOOPJAWHATAMH TOYEK. YTOI
MeXxay BekTopaMu. CKasipHOE MPOU3BEIECHUE BEKTOPOB.

11 knacc

Tena Bpamenus

[TonsTHs: UMAMHAPUYECKAs] MOBEPXHOCTb, KOHMYECKas IOBEPXHOCTh, cepuueckas MOBEPXHOCTD,
oOpazyromue nosepxHoctell. Tena BpalieHus: UIUHIP, KOHYC, YyCeU€HHBIH KOHYC, cepa, map. BzaumHoe
pacriosioskeHue cdepbl U MIOCKOCTH; KacaTelbHas IIOCKOCTh K cdepe. M3o0paxkeHne Ten BpalieHUs Ha
iockocT. Pa3pépTka nnnmnHapa u konyca. Cummerpus cepsl U mapa.

O06BEM. OcHOBHBIE CBOICTBAa 00BEMOB Tel1. Teopema 00 00bEME MPSMOYTOIBHOTO Mapajuieenuneia u
cienctBus U3 He€. OOBEM MPSMON W HAKJIIOHHOW TPHU3MBI, IIMHIPA, TUPaMHUIbl U KoHyca. OO0bEM mapa u
IIapPOBOTO CErMEHTA.



KomOuHanuu Ten BpalieHus U MHOTOrpaHHUKOB. [Ipu3ma, BoucaHHas B LMIMHJIP, ONMCAHHAS OKOJIO
mwmHapa. [lepecedyenue cdepsl u mapa ¢ miaockoctbio. Kacanme mapa m cdepsl miockocteo. [lonsrue
MHOTOT'paHHHKA, OTIMCAHHOTO OKOJIO chepbl, chepbl, BIMCAaHHONW B MHOTOTPAHHUK WJIM TEJIO BPALCHHUS.

[Tnomaap MOBEpXHOCTH MUIUH/IPA, KOHYCa; TUIomaas cdepsl u e€ vacreit; [lomodue B mpocTpaHCTBE.
OtHomenne 00bEMOB, MUIONIael oBepXHOCTEH MoAo0HBIX (uryp. [IpeobpazoBanue momo0Ousi, TOMOTETHSI.
Pemienue 3a1a4 Ha MJIOCKOCTH € MCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

IToctpoeHune cedyeHUH MHOTOIpPaHHMKOB W TeJl BpalllCHMs: CEYEHUs LWIMHApa (MapajuleIbHO U
HNEPHEHIUKYIIPHO OCH), CEYEHHUs KOHyca (IapajyieIbHOE OCHOBAHUIO M IMPOXOJIIEe uepe3 BEpIINMHY),
CeueHMsl 11apa; METOAbI IIOCTPOCHUS CEUEHHI: METOJ| CIEA0B, METOJl BHYTPEHHEIO0 POEKTUPOBAHUS, METO.
IIepeHoca CeKyUIeH MI0CKOCTH.

BekTophI M KOOPAMHATHI B IPOCTPAHCTBE

BekTops! B nipocTpancTBe. Onepauuu Hajx BekTopamu. BekropHoe ymMHOXeHHE BEeKTOpoB. CBolicTBa
BEKTOPHOIO YMHO)KeHHA. lIpsAMoyrosbHas cucreMa KOOpAMHAT B NpocTpaHcTBe. KoopamHaTel BekTOpa.
Paznoxenue BexTopa no 6aszucy. KoopJuHaTHO-BEKTOPHBIA METO/ IIPU PELICHUH T€OMETPUUYECKHX 3a/1a4.

JIBM:KeHMS B IPOCTPAHCTBE
IBwxkenust mpocrpancTBa. OtoOpakeHus. JIBwkeHus W paBeHCTBO Quryp. OOmme cBolicTBa

JIBUKEHUH. BUIbI MBHKEHUI: mMapaienbHbli IepeHoc, eHTpajdbHas CUMMETPHS, 3epKallbHas CUMMETpUS,
OBOPOT BOKPYT npsimoil. [IpeoOpazosanus mogobus. [Ipsmas u cdepa Ditnepa.

TEMATUYECKOE IJIAHUPOBAHME YYEBHOT'O KYPCA
(IO TOJIAM OBYYEHUS)

10 ki1acc (He meHee 102 4yacoB)

Ha3zBanue
pasaeJa
(TembI) OcHOBHbBIE BU/IbI AeSITEJIbHOCTH
OcHoOBHOE coaepxaHue

Kypca yYaIMXxcs

(ko1M4ecTBO

4acoB)

Beenenne OcHoBHBIE OnpeneassTh IIOCKOCTh Kak (urypy, B

B MPOCTPAHCTBEHHBbIE (PUTYPBI. | KOTOPOU BBITIOJIHSETCS MIIAaHUMETPUSI.

crepeoMeTpu ITonsTus CTEPEOMETPUMU: Jenatb IIPOCTEULIINE JIOTUYECKUE

10 TOYKa, MpsAMas, IUJIOCKOCTh, | BRIBOJBI M3 aKCHOMATHUKH IJIOCKOCTH.

(23 ) IIPOCTPAHCTBO. OcHOBHBIE [IpuBOIUTH MIPUMEPBHI peanbHbIX
npaBuia  HM300paXeHUs  Ha | OOBEKTOB, ujeanu3anuen KOTOPBIX
pUCYHKE MJIOCKOCTH, | SIBJIIFOTCSI aKCUOMBI T€OMETPHH.
napajieIbHbIX IPSIMBIX N3yuars, MIPUMEHSTH MIPUHLUIIBI
(OTpe3KOB), CepeIMHbI OTPE3KA. | MOCTPOEHUS CEUCHUH.

[TonsTua: mepecekaromuecs HUcnoab3oBath TS MMOCTPOEHUSA
IJIOCKOCTH, TEPECEKAIOIINECS | CEUEHUI METOJ CJIEI0OB, METOI BHYTPEHHETO
npsiMast )0 IJIOCKOCTb; | MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYIIEn
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MOJIYIIPOCTPAHCTBO.

MHoOrOorpaHHHUKH,
U300pakeHue MIPOCTENIINX
MIPOCTPAHCTBEHHBIX duryp,

HECYLIECTBYIOIUX OOBEKTOB.
AKCHOMBI CTEPEOMETPUM U
nepBble CJIeICTBUS U3 HUX.
CriocoObl 3aaHusi TPSIMBIX
Y IUIOCKOCTEW B TPOCTPAHCTBE.
OOo3HaueHHs] MPAMBIX H
IIJIOCKOCTEN.
Ceuenus. N3o00paxenue
CEUECHUN NHUpaMujbl, Kydba u

MPU3MBI, KOTOPBIE MPOXOMST
yepe3 ux péopa. M3obpakeHue
IIEPECEUCHHUS MOJIYYEHHBIX
mIockocter.  PackpamuBanue
IIOCTPOEHHBIX CEUYEHUI
pa3HbIMU LIBETAMU.

Meton cJIe/10B NIt
MOCTPOCHMS CeYeHMUIA.
CaoiicTBa IIEpECEUYCHNN
MPSIMBIX 17} IJIOCKOCTEHN.
[Toctpoenue CCUCHUH B
nupamujzie, Kyoe 1o TpéMm

ToukaM Ha p&Opax. CosmaHue
BBIHOCHBIX UYEPTEKEU U 3alUCh
11aroB IIOCTPOEHHS.

IHoBTOpPEHME
IVIAHMMETPHUH.

Teopema 0
MIPOMOPLUUOHAIBHBIX OTPE3KAX.
[Tonobue TPEYTOJIBLHUKOB.
Teopema Menenas. Pacuérel B
CEUYEHUAX Ha BBIHOCHBIX
yepTexKax.

Hcropus pa3BUTHUA
TJIAHUMETPUU U CTEPEOMETPUU

IIJIOCKOCTH.

Pematb crepeoMeTpuyecKue 3a1aun: Ha
ONPENIEIICHUE BUJA CEUYCHUS] U HAXOXKICHUE
€ro IIoNaau.

AKTyanu3upoBath (PakTel M METOJBI
IJIAHUMETPHH, pEJEBAHTHBIC TEME,
MPOBOJIUTH AHAJIOTUU.

HUcnoab30BaTh 1pyu  pEICHUM 3334
cleylolue IIaHUMETPUIEeCKHe (PaKThl U
METO/IBL:

Teopempl Paneca U 0 NPONMOPLUUOHATIBHBIX
OTpe3Kax. AJITOPUTM JIEJICHUs OTPE3Ka Ha N
paBHbIX yacTen. Teopema Menenast.

PaBHOOEIpeHHBINM TPEYrOJIbHUK.
PaBHOCTOpOHHMI TPEYrOJIbHUK.
[IpsamoyroiibHbI TpeyronbHUK. (CBONCTBO
CpeAHed JMHUM TpeyroyibHUKAa. CBOWMCTBO
OMCCEKTPUCHI yria TPEYrOJIbHUKA.
CBOICTBO M€JIMaH TPEYTOJIbHUKA.

[Ipu3Haku no100usl TPEYTOILHUKOB.

Ioayyatb npeacTaBJIeHUs 00
OCHOBHBIX 3Talnax pa3BUTHUSI T€OMETPUU Kak
COCTaBHOM YacTh (yHIAMEHTa pa3BUTHS
TEXHOJIOTU I

B3aumHoe
pacmosioKeH
He MpIAMBIX
B
MPOCTPAHCTB
e

B3aumMHOe  pacrnonoxeHue
OpsIMBIX B INPOCTPAHCTBE.
CkpemuBaroniecss  IpsiMbe.
[Ipu3Haku  CKpEIMBAIOIIMUXCS
IPSIMBIX.

[TapajutenpHple  TpsIMBIE B

Kaacenpuumuposarn B3aMMHOE
pPacCIIONOKEHUE TMPSAMBIX B IPOCTPAHCTBE,
WUIKOCTPUPYST PUCYHKaMM M TIPUBOAS
IIPUMEPBI U3 PEATIbHOM KU3HHU.

Jdoxka3pIBaTh TEOpEMY 0
CYIIECTBOBAHUU U €IMHCTBEHHOCTH
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(6 1)

npocTpaHcTBe. Teopema o
CYILIECTBOBAaHHUH U
€IUHCTBEHHOCTH npsIMON
MapajuIeIbHON JaHHOW MPSIMOM,
NPOXOJAIIEH  Yepe3  TOUKY
MIPOCTPAHCTBA M HE JeXkKaulen
Ha JaHHOW mnpsmou. Jlemma o
NEPECEUCHUH  IMapauIeIbHbIX
MPSIMBIX IJIOCKOCTBIO.
[TapannenbHOCTh TPEX MPAMBIX.
Teopema 0 TpEX MmapaeIbHBIX
IPSIMBIX.

Teopema 0
CKPELIMBAOIINXCS IPSIMBIX.

[TapaiutenbHOE
npoekTupoBanue.  OCHOBHBIE
CBOMCTBA [apaJlJIEIbHOTO
IIPOEKTUPOBAHUS.
N300paxeHue pa3HbIX QUIyp B
NapajuIeIbHOW MPOEKIUH.

LleHTpasnbHas TPOEKLHS.

Yron c¢ coHanmpaBJIE€HHBIMU
CTOPOHaMH.  YTOJI  MEXIy
IPSIMBIMHU.

3agauM Ha JOKA3aTEIbCTBO U
UCCJIEIOBAHNE, CBSI3aHHBIE C
pacIOJIOKEHUEM  TPSIMBIX B
IIPOCTPAHCTBE

MMAPAVIETBHON MPSIMOW, NIPOXOIAIIEH YEPE3
TOYKY IPOCTPAHCTBA M HE JIEXKAllel Ha
OpPYroyl MpsMoOil; JIEMMY O II€pECEUCHUHN

MJI0CKOCTH JBYMSI napauieIbHbIMU
OPSIMBIMH; TEOpEMY O TPEX MapajiiesIbHbBIX
IPSIMBIX.

Jloka3bIBaTh MpU3HaK

CKPELIMBAIOIINXCS  MPSIMBIX,
CKPELIUBAIOIINXCS MPAMBIX.

Jloka3pIBaTh TEOpPEMY O PaBEHCTBE
YIJIOB C COHANPABICHHBIMU CTOPOHAMM.

OO0bLSICHATD, 4To Ha3bIBACTCS
MapajuIeIbHbIM u HEHTPAIBHBIM
IPOCKTUPOBAHUEM UM KaK BBIIIOJHIETCS
IPOCKTUPOBaHKE (UTYP HA IIIOCKOCT.

Jloka3biBaTh CBOMCTBA NApPAILICIBLHOTO
MIPOCKTUPOBAHUA.

N300pakath B napajuieIbHOW NPOECKIUU
pasHbIe reoMeTpruuecKue (GUrypshl.

Pemiath crepeomMeTpuyecKue 3a1add Ha
JI0Ka3aTeJIbCTBO u HCCJIeJOBAHUE,
CBSI3aHHBIC C PACIOJOXKEHUEM TNPSMBIX B
MIPOCTPAHCTBE.

IIpoBoaurtsb

TEOpeMy O

JIOKa3aTEIbHbIE
paccyXaeHus pu pelIeHun
F€OMETPUYECKUX 3a7ad, CBA3aHHBIX CO
B3aHUMHBIM PACIOJOKEHUEM TMPAMBIX B
IIPOCTPAHCTBE.

CpaBHuBaTh, aHAJIU3MPOBATH 7|
OLECHUBATL  YTBEPXKACHUA C  LEIBIO
BBISIBJICHHUSI  JIOTUYECKM KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKICHUM.

MopeaupoBars peallbHbIE CUTYAIlUH,
CBSI3aHHBIE CO B3aMMHBIM PacCIIOJIOKEHUEM
OpsMBIX B TIPOCTPAHCTBE, Ha  S3BIKE
TEOMETPUH.

HccaenoBarb NOCTPOEHHBIE MOJEIU C
VCIIOJIb30BaHUEM I€OMETPUUYECKUX MOHITHI
U TEOopeM, ammaparta aareOpbl, IU(pPOBBIX
pecypcoB.

Hoayuyarb NpeAcTaBJIeHHE 0
LHEHTPaJbHOM  TMPOEKTUPOBAHUU H 00
UCTOPHH pabOT MO TEOPUH NMEPCHEKTUBBI

IMapaiiean

[lonsiTus: napaJiCIIbHOCTD

KaaccupuumpoBarb B3aMMHOE
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HOCTh OpsAIMOM M TUIOCKOCTHM B | PaCHOJIOKEHHE TMPSMOA M TUIOCKOCTH B
NPSAMBIX ¥ | IPOCTPAHCTBE. MIPOCTPAHCTBE, MPUBOJS COOTBETCTBYIOIINE
IUTIOCKOCTEH [IpuzHak  MapajuIeIbHOCTH | HPUMEPHI U3 PEAIBHOM KU3HU.
B IPSIMOM U IIJIOCKOCTH. DopMyJIHPOBATH OTpeIeJICHHE
npocrpanctB | CBoiicTBa MapajuIeIbHOCTH | MapaJUIEIbHBIX OPSIMOM U TIIOCKOCTH.
e MPSIMOM U TITIOCKOCTH. Jloka3bIBaTh MIPU3HAK 0
8 4) ['eomeTpruueckne 3aJayv Ha | MAPALICIBHOCTA MPSIMOM W  IUIOCKOCTH;
BBIYMCJICHUE U JOKA3aTENbCTBO, | CBOMCTBA  IMAPAJUIENBHOCTH  NPSAMOU U
CBS3aHHBIC C MAPAUIEIBHOCTBHIO | IUIOCKOCTH.
NpAMBIX W IUIOCKOCTEH B Pemiate crTepeomMeTrpuueckue  3aaadu
IIPOCTPAHCTBE. BBIYMCJIEHUS U JOKA3aTeNIbCTBO, CBS3AaHHBIE
[locTpoenue CEYEHUs, | C MAPAIIIETBHOCTBIO IPSMBIX U IJIOCKOCTEN
IIPOXOJAILErO0 Yepe3 JaHHYIO | B IPOCTPAHCTBE.
OpsIMyK0  Ha  4YepTeke W Pematp mnpakTHUECKME 3aJayd Ha
HapaJJIeIbHOTO IPYrod | IOCTPOCHWE  CEYEHUM  Ha  YepTekax
npsaMoil. Pacd€r oTHOmIEHMH. | TeTpa’Apa U NapajuieIenuneaa.
[TapannensHas IPOEKIHS, Pemate crepeoMeTpUYECKHE  3a/auH,
IPUMEHEHUE I IIOCTPOCHHUS | CBSI3aHHBIE C  IOCTPOCHHEM  CEYEHUU
CEUCHMI Ky0a U | IINIOCKOCTBIO.
napasuieJIenuneaa. IIpoBoauTh JIOTMYECKH KOPPEKTHBIE
CBoiicTBa MapajulelIenuNeaa | JOKa3aTeIbHbIE PACCYKICHUS MIPU PEILICHUN
Y TIPU3MBI. F€OMETPUYECKUX  3a7ad  CBA3aHHBIX C
[lapannenbHple IJIOCKOCTH. | MAPAUIEIBHOCTBIO INIOCKOCTEM.
[Ipu3Haku [1apaJljIeIbHOCTU CpaBHuBarthb U aHAJIU3MPOBAThH
IBYyX IuIockocTed. Teopema o | peanpHble  CUTyallud,  CBA3aHHBIE  C
napaJyIeIbHOCTH U | DapAJJIENBHOCTBIO NPSMOM M IIJIOCKOCTH B
€AMHCTBEHHOCTH  IUJIOCKOCTH, | IPOCTPAHCTBE; MOJAEJIHUPOBATH PEATBHBIE
INPOXOJSIIEH 4Yepe3 TOUKY, HE | CHTyallMd, CBSI3aHHBIE CIIApPaJUIEIbHOCTHIO
IIPUHAJICKALLY IO JJAaHHOM | IPSAMOM M IUIOCKOCTH B IIPOCTPAHCTBE, HAa
IIJIOCKOCTHU U CIEACTBUS U3 HEE. | A3BIKE TEOMETPUHN
CBoiicTBa  mapaieIbHBIX
IIJIOCKOCTEHN: O MAPAIIIETbHOCTH
OpsAMBIX ~ TIEpECeUeHUus  MpH
MIEPECECUECHUH JBYX
MapajuIeIbHbIX TUIOCKOCTEN
TpeThEH; 00 OTpe3Kax
napajuiesIbHbIX MPSIMBIX,
3aKJIFOYEHHBIX MEXKIY
napaJyIebHbIMA TUIOCKOCTSIMU;
O TIIEpECEYEeHUH TIPSMOU ¢
JIBYMS napajuieIbHbIMH
IJIOCKOCTSIMHU
Iepnenau | IloBTopenue: TeopeMa | AKTyanuszupoBaTb (aKTl U  METOHAbI
Kyjasipuocth | [ludaropa Ha  mIockocTH, | INIAHUMETPUH, PEIEBAHTHBIC TEME,
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NpsIMbIX ®
IJIOCKOCTEH
B
NMPOCTPAHCTB
e

(25 g)

TPUTOHOMETPHSI
IPSIMOYTOJIBHOTO
TPEYTOJIbHUKA.
CaoiicTBa
IPSIMOYTOJIBHOTO
napajuieenuneaa.
Beluncnenne MIMH OTPE3KOB B
KyOe 17} IPSAMOYTOJIBHOM
napajuleJIeUIeae.
[leprieHIMKYISAPHOCTD
psAMOM M TUIOCKOCTH. [Ipu3Hak
NEPHEHANKYJIAPHOCTH TPSIMOI
u IUockoctd. Teopema o

KyOa u

CYyILLIECTBOBAaHUU 17§
€UHCTBEHHOCTH IIPSAMOH,
IIPOXOJAILEH  Yepe3  TOYKY
IIPOCTPAHCTBA "
IIEPIICHIUKYJIAPHOU K
miockoctu.  [lmockoctn  m
NIEPIICHINKYJIAPHBIE UM MIpsAMast
B MHOTOT'PaHHUKAX.

[leprieniuKyIsSIp 51
HAaKJIOHHAS.

[TocTpoenune nepneHauKysipa
13 TOYKH Ha TPSIMYIO.

Teopema 0 TpEX
NEepHeHIUKYIgpax (mpsMas u
oOpaTHas).

Yroxa MEXITY
CKPELIMBAIOIINMHUCS TPSIMBIMH.
[Touck NEPHEHIUKYJISIPHBIX
PSMBIX C IIOMOIIIBIO
NEePHEeHANKYIISIPHBIX
IIJIOCKOCTEN

OpToronanbHOE
MIPOECKTUPOBAHHUE.
[locTtpoenune  cedeHmiikyoOa,
[IPU3MBI, IIPaBUJIIbLHOU
MIAPAMU/TbI C ITOMOLIBIO

OPTOTrOHAJIBHOM MTPOEKIIUU.
CummeTpus B IPOCTPAHCTBE

OTHOCHUTEIBHO IIJIOCKOCTH.
[Imockoctn  cumMMeTpuid B
MHOT'OIPaHHUKAX. [Ipu3Hak

POBOJAUTH AHAJIOTHH.

DopMyIMPOBATH
NEPIEHINKYJIIPHBIX
IIPOCTPAHCTBE;  OMNPENEIICHUE
NEPIEHINKYJIIPHON K MIOCKOCTH.

Jloka3bIBaTh: JEMMY 0
NEPHEHIUKYJIIPHOCTA JIBYX MapajlielbHbIX
OPSAMBIX K TPETbEH MNPSIMOU;TEOPEMBI O
CBSI3U MEXIY MapajuieIbHOCTBIO MPSAMBIX U
VX TIEPIEHANKYIAPHOCTHIO K TNIOCKOCTH.

Jloka3bIBaTbh: TEOPEMY, BBIPAKAIOILYIO
NpU3HAK MEPHEHAUKYISIPHOCTH MPSAMOA U
IUIOCKOCTH; TEOPEMY O CYLIECTBOBAHUU U
€UHCTBEHHOCTH MpPAMOM, MPOXOASUICH
yepe3 JIaHHYI0 TOUKY M NEPHEHIUKYISPHON
K JaHHOU IJIOCKOCTH.

N3o0paxaTh B3aMMHO
NEPIEHIUKYJIAPHBIE MTPSMYIO U TUIOCKOCTb.

DopMyIMPOBATH CBOMCTBO
MEePIEHANKYJIIIpA OTHOUICHHIO K
IIJIOCKOCTH.

[MoanyyarbnpeacraBjieHne O 3HAYCHUU
NepHeHIuKyapa JUisl JApyrux oosacteit
Hayku ((u3uka, D>HEpreTuka, Ja3epHbIe
TEXHOJIOTHH), B pEAJIbHON JKU3HU (TEXHUKA,
OKpY’Karolasi 00CTaHOBKa).

Jloka3pIBaTh yTBEPKICHUS, CBSI3aHHbBIC C

onpe/eIeHNs:
MPSAMBIX B
MIPSIMOM,

I10

IMPOEKIMEN  MpAMOM  HA  IUIOCKOCTb,
HENEPIEHIUKYIISIPHYIO K 3TOU MPSIMOM.
Jloka3biBaTh TEOpeEMY 0 TPEX

NEPICHANKYIIApAaX M TEOpeMy OOpaTHYIO

TEOPEME O TPEX NMEPIEHIAUKYIAPax.
Moayuars npeacraBjieHue

OPTOTOHAJIBHOM MPOEKTUPOBAHUH.
Joka3biBaTh TEOPEMY O MPOEKUUU TOYKH

00

Ha TPSIMYIO.
Pemars  crepeomerpuueckue — 3amaud,
CBA3aHHbIE  C  MEPHEHAUKYJISIPHOCTHIO

MPSIMOM U TIJIOCKOCTH.
Pemiatrs npuknagHele 3a1ayu, CBSI3aHHBIC
C HaXOXJCHUEM I'€OMETPUUYECKUX BEJIMYKH.
Pemiate  crepeomMerpuueckue — 3aayu,
CBSI3aHHBIEC C IPUMEHEHHUEM TEOPEMBI O TPEX
MEPIICHAUKYJISIpax, HAXOXKJICHUEM
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NEPIEHANKYJIIPHOCTH  IIPSIMOM
U IUIOCKOCTH KakK CIEICTBUE
CUMMETPHH. IIpaBunbHBIE
MHOTOI'PaHHHUKH

Pacuér paccrosgHuii OT TOUYKH
no  miockoctu.  CrocoOsl
ONYCTUTh  IEPIECHAUKYIISPBI:
CUMMETpHUsI, CIABUI TOYKH IIO
napajuienbHol npsmMoil. Casur
[0 HENapaJuleNIbHOM MPSIMOH,
WU3MEHEHHE PACCTOSTHUMN

PACCTOSIHUM, TOCTPOCHUEM TTPOCKIIHH.

CpaBHuBaThH U aHAJIM3UPOBATH
YTBEPKIAEHUA C  LEIbIO  BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U HEKOPPEKTHBIX
pACCYXICHUM.

AHAIM3MPOBATH W MOAEJIMPOBATHL Ha
SI3bIKE TEOMETPHM pPEaJbHbIC CUTYyallHH,
CBSI3aHHBIC c MEPIICHANKYJIAPHOCTHIO
NpsAMOM M IUIOCKOCTH;  HCCJIeI0BaTh
IIOCTPOCHHBIE MOJEIN, B TOM YHUCJIE U C
WCITIOJIb30BAHUEM allapaTa areOpbl

Yriabl
paccTostHust
(16 4)

Hu

[loBTOpEHHE: Yroa MeExXay
OpsIMBIMM ~ Ha  IJIOCKOCTH,
TPUTOHOMETPHUS B

IIPOU3BOJIHFHOM TPEYTOJLHUKE,
TeopeMa KOCHHYCOB.

[loBTOpEHHE: yroa Mexnay
CKpEIIMBAIOIIMMHUCS PSAMBIMU
B IIPOCTPAHCTBE.
['eomerpuueckue METOIbI
BBIYMCJIEHUS  yIja  MEXKIy
IPSIMBIMU B MHOTOTPAHHUKAX.

JIByrpaHHbII yroJl.
CBOICTBO JIMHEHHBIX  YIJIOB
JIBYIPaHHOTO yTJIA.

[lepnenaukynspHbIe
IIJIOCKOCTH.

CaoiicTBa B3aHMHO
MEPIEHINKYJIIPHBIX
IJIOCKOCTEMN. ITpusHax
MEPIEHINKYJIAPHOCTH
TUIOCKOCTEM; TeopeMa 0
IpsAMOMNIIEpECEYEHUs IBYX
IIJIOCKOCTEN
NIEPICHINKYJIAPHBIX  TPETbEU
IIJIOCKOCTH.

IIpssMOyTOJIBHBIN
napajuieNenunesn; Ky0;
U3MEpEeHUs, CBONCTBA
IPSAAMOYTOJIBHOTO

napaienenunena. Teopema o

AKTYyaau3upoBaTb (akTel U METOJIbI

TUTAHUMETPUH, pEJIEBAHTHBIC TEME,
MPOBOJAUTH AHAJIOTHH.
®opmyIMpoOBaTh OnpeIesICHHE

JIBYTPAHHOTO yTJIA.
Jloka3pIBaTh CBOWCTBO PAaBEHCTBA BCEX
JIMHENHBIX YTJIOB JIByTPAHHOTO yIJIa.
KnaccupuumpoBars IByrpaHHBIE YIIIbI
B 3aBUCHMOCTH OT UX TPAJTyCHOU MEpHI.
DopMyJIHPOBATH ONIPEACIICHUE
B3aMMHO NEPIEHIUKYIIAPHBIX TIJIOCKOCTEM.
Joka3biBaTh TEOpEMY O IIPU3HAKE
MEPHEHINKYJISIPHOCTH ABYX IUIOCKOCTEU.

®opmyIMpoBaTh CJIe/ICTBHE (u3
IpHU3HAKA) 0 MEPIICHIUKYJIIPHOCTH
IUIOCKOCTH, KOTOpas  IEpIEHIUKYIISIpHA

PSMOM, IO KOTOPOW TEPECEKAIOTCsS IBE
IIJIOCKOCTH, 3TH TIJIOCKOCTSIM.

Joka3piBaTh  yTBEPKICHHUS O  €ro
CBOWCTBAaX; TEOPEMY M CIEACTBHE U3 HEE O
JaroHaisIx MPSIMOYTOJILHOTO
napasuielIeIuneaa.

Pemiate crepeoMeTpuyecKue 3anayu,
CBSI3aHHBIEC C NEPIEHAUKYJISIPHOCTD MPSMBIX
151 IJIOCKOCTEH, VCTIOJIBb3YS
IUTaHUMETpHUYECcKHe (HaKThl U1 METOBI.

IIpoBoaUTL JOTMYECKHM  KOPPEKTHBIE
NIOKa3aTEIbHbIE PACCYKACHUS NP PELLICHUN
F€OMETPUYECKUX  3a7a4, CBA3AHHBIX C
NIEPIIEHAUKYJIIPHOCTBIO TIJIOCKOCTEMN.
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JVaroHaqu  MOpsIMOYTOJIBHOTO
napajuieJienuneaa U CleICTBUE
U3 Heé.

CrepeomeTpruueckue u
MIPUKJIA/IHBIC 3a7a4H,
CBS3aHHBIE  CO  B3aWMHBIM
pPACIOJIOKEHUEM MPAMBIX H
IIJIOCKOCTH.

[ToBTOpEHME:
CKPEIIMBAOIIAECS MpsiMbIE,
MapajyieIbHbIE  TUIOCKOCTH B
CTaHJIaPTHBIX
MHOTOTPaHHUKAX.

[Tapa napasuiesIbHbIX
IIJIOCKOCTEN Ha
CKPEIIUBAIOLINXCS MPSIMBIX,
paccTosiHue MEXKTY
CKPEIIMBAIOIIMMHUCS TPSAMBIMU
B [IPOCTBIX CUTYalIHSIX.

Onyckanue
MEePIICHAUKYJISIPOB,
BBIUHCIICHUE PACCTOSIHUWA  OT
TOYKM J1I0 TOYKH; MPSIMOMU;
IIJIOCKOCTH.

Beluucnenne — paccTosHUM
MEXKITY CKpEIIHBAIOIIUMUCS
MPSIMBIMH c ITOMOIIBIO
MEPIIEHAUKYJISIPHON
IJIOCKOCTH.

TpéxrpanHbii yrou,
HEPABEHCTBA JJISI TPEXTPAHHBIX
YTJIOB.

Teopema [Tudaropa,
T€OpPEMbI KOCUHYCOB U CUHYCOB
JUTS TPEXTPAHHOTO yria.
DJIEMEHTHI chepuyeckoit
r€OMETPUH: reoe3NYECKUE
JIMHUM Ha 3eMJie

AHAJIM3UPOBATHL M MOAEJHPOBATHHA
SI3BIKE TEOMETPUM pPEajbHbIC CHUTYyalluH,
CBSI3aHHBIC c MEePIECHIUKYISIPHOCTHIO
MPSMBIX U TJIOCKOCTEH.

HccnenoBaTh MOCTPOCHHBIE MOJICNIH, B
TOM YMCJIE€ U C HUCHOJIb30BAaHUEM ammapara
anreopsl.

Pemarn IIPUKJIAIHBIC 3aJa4u,
CBSI3aHHBIC c HaXO0XXJCHUEM
F€OMETPUYECKUX BEJIUYNH

MHororpan
HUKH
(79)

Cucrematuzanmusi  3HAHUM:
MHororpanHuk 51 ero
aneMeHThl. [lupamuma. Buasl
IIAPAMULL. IIpaBuiibHas
MAPAMU/IA.

ITpusma. ITpsimast 51

Padoratr ¢
BOIIPOCHI,
KOMMEHTapHHU.

AHAJIM3MPOBATH PEILICHUE 3a]IaUU.

PucoBaTh BBINYKIIbIE MHOTOTPAHHUKHU C
3aJJaHHBIMM CBOMCTBAaMHU, BOCCTAaHaBJIMBATh

y4EOHUKOM:
JeNaTh

3aJ1aBaTh
3aMCUaHUs,
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HAaKJIOHHAs MPU3MBI. | OOIIMI BUJ BBITYKJIOTO MHOTOTPaHHHUKA T10
[IpaBunbHas npusma. [IpsmMoint | IByM €ro mpOoeKIusIM.
napasuielIeunes, Jloka3piBaTb  CBOWCTBA  BBIITYKJIIOTO
MPSIMOYTOJIbHBIN MHOTOTPaHHHKA.
napajienenunesn, Kyo. PucoBarthb BBIITYKIIbIE MHOTOTPAHHUKHU C
BrIntykiiple MHOTOTPaHHUKHU. | pA3HOM  DHUJIEPOBOM  XapaKTEPUCTHUKOMU;
Teopema Ditnepa. IIpaBuibHbIE | HCCAEA0BATL  BO3MOXHOCTU  MOJTYYCHHUS
151 MOJYIPABWIBHBIE | pE3YyJIbTaTa MPU BAPbUPOBAHUN JTAHHBIX.
MHOTOTPAHHUKU Jloka3pIBaTh CBOMCTBA MNPaBHIbHBIX
MHOTOTPaHHHUKOB. Ili1anupoBarn
MIOCTPOCHHE TMPABUIIBHBIX MHOTOIPAHHUKOB
Ha T[IOBEPXHOCTSAX JPYTUX MPABUIIBHBIX
MHOT'OIPaHHHUKOB
BekTopsl B [TonsTue BEKTOpa Ha | AKTyanu3upoBaTb (aKThl M METOJIbI
MPOCTPAHCTB | INIOCKOCTU U B IIPOCTPAHCTBE. | IJIJAHUMETPUH, pEIICBaHTHBIE TEeME,
e Cymma u Pa3HOCTbH | IPOBOAUTH AHAJIOTHUH.
(12 u) BEKTOPOB, IIPaBUJIO OnepupoBatb NMOHATHSIMH: BEKTOp Ha

[mapaJuICIICIINIICIa, YMHOKCHHUC

BEKTOpa Ha YMCIIO, Pa3IOKEHHUE
BEKTOpa 1Mo 0Oa3zucy Tpex
BEKTOPOB, HE JeXalluX B
OJTHOU TTOCKOCTH.

CkansipHoe TPOU3BEACHUE,
BBIUHMCIICHHE  yIJla  MEXIy
BEKTOpaMU B MMPOCTPAHCTBE.

[Ipocrerimme  3amaum ¢
BEKTOpaMH

IIOCKOCTHU u B IIPOCTPAHCTRE;
KOMIUJIAHAPHBIE BEeKTOpHI. [ [puBOANTH
npuMepbl PU3NYECKUX BEKTOPHBIX BEJIMYUH.

OcBauBaTbIpaBuia BBITIOJTHEHUSA
JIEUCTBUN CIIOKEHUS u BBIUMTAHUS
BEKTOPOB, YMHOKECHHUS BEKTOPA HA YUCIIO.

Jloka3pIBaTh NMPU3HAK KOMIUIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3biBaTh TEOpPEMY O PAa3JIOKEHUU

a000r0  BEKTOpa 1O TpEM  JaHHBIM
HEKOMILUTAaHAPHBIM BEKTOpPAM.

IlpumensiTb  TpaBWwiIa  BBINOJHEHUSA
JICUCTBUU CIIOKCHMUS u BBIYUTAHUS

BEKTOPOB, YMHOXXECHHSI BEKTOpAa Ha YHCIO
IpU peUIeHUH 3a/a4.

HaxoauTh KOOpAMHATBI BEKTOpa B
JaHHOM Oasuce W CTPOUTh BEKTOP IO €ro
KOOpJIMHATaM.

BcecnioMHMTE omnpeneneHne  CKasIpHOTO
YMHOXEHHUS U €ro CBOMCTBA. BBIUHUCIATH C
IIOMOIIBIO CKAJSIPHOTO YMHOXXEHUS JJIMHBI

BEKTOPOB, YTIIBI MEX Ty HUMH,
yCTaHABIIUBATh MEPIICHIUKYJIIPHOCTD
BEKTOPOB.

AHAJIM3HPOBATHL U MOJEJMPOBATH Ha
A3bIKE TE€OMETPUM peajbHblE CHUTYyalluH,
CBs3aHHbIE C (DU3MYECKUMU BEKTOPHBIMU
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BCJIIMYMHAaMH.

Hcnoan3oBarhb IIpyu pCUHICHUN 3aaay,
CBA3aHHBIX C BCKTOpaMHU B IIPOCTPAHCTBC,
INIAHUMCTPHUYCCKHUC q)aKTLI 1 MCTOAbI

IToBTOpEHUeE,
00001I€eHNE
H
cucTeMaTHu3a
IUS 3HAHUH
(CR))

CeueHuss MHOTOTPAHHUKOB:
CTaHJAPTHbIE MHOTOTPAaHHUKH,
METOJl CIENOB, CTaHIApTHBIE
IUIOCKOCTH, NepPECEUCHUS
IPSAMBIX U TUIOCKOCTEN

[TapannenbHble NpSMBIE U
IUIOCKOCTH: ITapaJlIeJIbHbIE
CEYEHMs], paCYET OTHOLICHMI,
YTJIBI MEXKTY

CKPEILMBAIOIIUMUCS IIPAMBIMH.
IleprieHIUKYIISIpHBIE
IIpsAMBIE u IIJIOCKOCTH:
CTaHJApTHBIC 1apel
IIEPIIECHIUKYJIAPHBIX
IIJIOCKOCTEN 51 MPSAMBIX,
CUMMETPUM MHOTOTPaHHUKOB,
Teopema 0 Tpex
NEPIECHINKYJIAPAX,
BBIYMCIICHUS JUTUH B
MHOT'OTPaHHHUKAX

CB000aHO OmepUpPOBATHL NOHATHSIMH:
OTOOpaXK€HHWE TMPOCTpaHCTBA Ha  ceoH,
JIBIDKEHUWE TIPOCTPAHCTBA;, IIEHTpaIbHa,
oceBass W 3CpKaJIbHAs  CUMMETPHH,
napaJyieIbHBIA  MEPEHOC; PAaBEHCTBO W
nomooue Guryp.

Jloka3bIBaTh yTBEPKICHUS O TOM, YTO

LHCHTpAaJIbHAA, occBaia n 3CPKaJIbHAA
CUMMCTPHH, HapaJIJIGJIBHBII;’I IICPCHOC
SABJIIOTCA JABHKXCHHUSAMMU. BoinoaHATH

npeoOpa3zoBaHus MOA00US.

OnepupoBatb NOHATHAMHU: TpsiMas U
chepa Ditnepa.

Pemmats reomerpuyeckue
HMCIOJIL30BAHUEM JBIDKCHHUM.

Hcnoab30BaTh 1pyu  pEIICHUM 33/a4
JBUKEHHUS TPOCTPAHCTBA U UX CBOMCTBA.

CpaBHuBarthb u aHAJIM3HUPOBATH
YTBEPXKACHUS  C  LEIbI0  BBISBJICHUS
JIOTUYECKU KOPPEKTHBIX U HEKOPPEKTHBIX
pacCyKJIeHUN.

HccnexoBath IOCTPOSHHBIE MOAEIH.

Hcnoab3oBath HU(PPOBBIE pecypChl

jagadinun C

11 knacc (He meHee 102 y)

Ha3Banmue
pasaena (TemMbl)
OcHOBHBIE BU/IbI IeATEJIbHOCTH
Kypca OcHoBHOE coaep:xaHue
y4almxcst
(KOJIMYECTBO
HMaCoOB)
AHaJIUTHYECKAA [ToBTOpEHUE: KOOPAMHATHI AKTyanmu3upoBath (HaKThl U METOJIbI
reoMeTpus BEKTOpa Ha IUIOCKOCTH W B | [INIAHUMETPUHU,  PEJIEBAHTHHIE  TEME,
(15 4) IIPOCTPAHCTBE, CKaJIAPHOE | MPOBOJANUTH AHAJIOTHHU.
MIPOU3BE/ICHUE BEKTOPOB, CBoauTh JEHUCTBUS C BEKTOpaMHU K
BBIUMCJIEHME  yIVla  MEXK/Y | QHAJOTMYHBIM  JIEUCTBUAM € HX
BEKTOpAaMU B MPOCTPAHCTBE. | KOOPAUHATAMMU.
YpaBHeHue IPSIMOM, BcenioMHMTB OIIpPEAEIICHUE
MPOXOJSIIEN Yepe3 ABE TOYKU. | CKULIPHOTO  YMHOXEHUSIT M €r0
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YpaBHEeHUE IIJIOCKOCTH,
HOpMaJlb, YpaBHEHHE
MJIOCKOCTH B OTPE3KAX

BektopHoe mnpousBencHUE.
Jlunerinbie HEPABECHCTBA,
JMHEWHOE MPOrPAMMHUPOBAHUE

AHanutndeckue METO/IbI
pacu€ra yriia Mexay NpsIMbIMUA
51 IJIOCKOCTSIMH B
MHOTOTPaHHHKAX. dopmyna
paccTosiHUsT OT TOYKHA [0
ITIOCKOCTH B KOOPJAMHATAX.

Haxoxnenue paccrosHuil ot
TOYKH JI0 TUIOCKOCTU B KyOe H
IIPaBUJILHOW NMUPAMU/IE

Bpruucnste  C
YMHOKEHUSA JUTUHBI
YTJIbI MEXTY HHMH,
NEePIEHAUKYIIPHOCTD

CBOMCTBA.
CKaJISIPHOTO
BEKTOPOB,
YCTaHaBJIUBATh
BEKTOPOB.

BbIBOAUTH ypaBHEHHE IIJIOCKOCTH U
dbopMyy pacCTOSIHUS OT TOYKH [0
IIOCKOCTH.

Pemarnb 3aJ1a4u, coueras
KOOPJIMHATHBINA U BEKTOPHBIN METOBI.

IIpoBoaAUTH JTIOTMYECKU KOPPEKTHBIC
JA0Ka3aTeJIbHbIe PACCYKIACHHUS TpU
pELIEHUH TEOMETPUUYECKUX 3aJay Ha
MIPUMEHEHUE BEKTOPHO-KOOPJAUHATHOTO
METOoJa.

AHAJIU3MPOBATHL U MOJEJIMPOBATH

ITOMOIIIBIO

Ha SA3BIKC reoMCTpun pCalIbHBIC
CUuTyallid, CBA3dHHBIC BCKTOpaAMH H
KOOpAnHaTaMHu.

HccaenoBaTh MOCTPOSCHHBIE MOJICTH,
B TOM YHCIC W C HCIOJb30BAaHUEM
arrapara ajnreopsl.

HUcnoab3oBars
MIPOTPaMMBI.

3HAKOMHUTBCS C UCTOPHUCH Pa3BUTHSA
MaTEeMAaTUKHU

KOMIIBIOTCPHLIC

IHoBTOpEHME, CedeHusi MHOTOIPAHHUKOB: Crtpoutb ceueHus.
00001IeHne U | CTAaHJAAPTHBIE MHOTOTPAHHUKU, Pemars cTrepeomeTpuuecKkue 3aiadu
CHCTeMATH3aIlUA | METOJ CJIEIOB, CTaHJApTHBIC | HA J10KA3aTeJIbCTBO MaTEMaTHYECKUX
3HAHMH IJIOCKOCTH, IIEpECEUECHUsl | OTHOLIEHHUM, HAXOXKIECHUE
(15 yacoB) MNPSIMBIX U MJIOCKOCTEN r€OMETPUYECKHUX BEJIMYMH (JIJIMH, YTJIOB,
[TapannensHble TpsiMbIE U | TUIOIIA/AEH, OOBEMOB).
MJIOCKOCTH: napassieabHbIC HUcnoab3oBaTh  Tpu  peElICHUU
CEUCHMS, PACYET OTHOILIECHUMU, | CTEPEOMETPUUECKUX 3a7a4
YTJIBI MEX]y | TUTaHUMEeTpUYeckue (hakThl U METO/IbI.
CKPEIIUBAIOIIUMHUCS TTPSIMBIMU IIpoBoAUTH JOTUYECKHU KOPPEKTHBIC
[TepnienauKynsIpHBIC JIOKa3aTeIbHbIE  PACCYXKICHUS]  TpHU
psiMbIE u IJIOCKOCTH: | PELIEHUH CTEPEOMETPUUECKUX 3a]1a4.
CTaHJapTHbIE napsl CpaBHUBATL U aHAJN3UPOBATH
MEePIEeHIUKYISIPHBIX peanbHblE CHUTyallUM W  BBISIBJISTH
IIJIOCKOCTEN u MPSIMBIX, | BOBMOXKHOCTh €€ MOJICTTMPOBaHUs Ha
CUMMETPUM MHOTOTPAHHUKOB, | SI3bIKE TEOMETPHH.
Teopema 0 Tpex MoaenupoBarh peanbHyIo
NEpPHEHIUKYJIIApax, CUTyallMI0 Ha $3bIKE TEOMETPUU U
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BBIYHCIICHUS JUTUH B
MHOTOI'PaHHUKaX

[ToBTOpEHuUeE: TUIOIAAN
MHOTOYTOJIbHUKOB,  (hOPMYJIbI

JUIS TUTOIAJIeH, COOOpaKeHHS
I0100MsI.

[Inomanmu CeUCHHUU
MHOTOTPaHHHUKOB: TIOIIA N
MMOBEPXHOCTEH, pa3pe3aHusi Ha
94acTH, COOOpaXEHUS TI0T00MS

HCCJICI0BATh IMOCTPOCHHBLIC MOJCIIH, B

TOM YHCI€ M C HCIOJb30BAaHUEM
anmnapara anreOpsl.
Ucnoan3oBarh KOMITbIOTEPHBIE

MIPOTpaMMBbI MPU PEIICHUH 3a/1a4.

O0Bém
MHOTOTrpaHHHMKA
(17 q9)

OO0BéM Telna. O0bem
IPSIMOYTOJIEHOTO
napajuieiienumneaa. 3agadd 00
yIBOCHHH Ky0a, O KBaaparype
Ky0a; O TPUCCKIIUH yTJIa.

CrepeomMeTpuueckue
3a/lauu, CBSI3aHHBIE C 00BEMOM
PSIMOYTOJILHOTO
napajuiejenuneaa.

[Tpuknannbie 3a71a4u,
CBS3aHHBIC C  BBIYHCICHHEM
00bEMa IPSIMOYTOJILHOTO
napajuiejenuneaa.

O0BEM NpAMON TPU3MBI.

CrepeoMeTpuueckue
3a/1auu, CBSI3aHHBIC C
BBIYUCIICHUEM 00BEMOB

npssMoul npusMel. [IpuknaaHsie
3aa4i, CBSI3aHHBIE C 00BEMOM
PSIMOU TIPU3MBI.

Brruucnenne 00bEMOB Tl C
ITOMOIIBIO OIPEIEIIEHHOTO
unTerpaga. OObEM HAKIOHHOM
MPU3MBI, TUPAMHUIBI.

dopmyna 00béMa
IIAPAMUBI. OtHOmEHNE
00bEMOB MHUpaMHUJ C OOIINM
YTJIOM.

CrepeomeTpuueckue
3aJlauM, CBA3aHHbIE C 00bEMaMU
HaKJIOHHOU [IPU3MBI,
MUpaMUbIL.

IIpuknangaele  3amaum 10
TeEME «O0BEMBI TEI,

CBobGoano ONepupPoOBaTH
NOHATHAMHU: O00BEM Tena, O0OBEM
HOPSIMOYTOJIBHOTO TIapajlieenuIe/a.

®opMyIMpOBATH OCHOBHBIE

CBOMCTBa OOBEMOB.
Jloka3pIBaTh TeopeMy 00 o0O0BEME

IPSIMOYTOJIBHOTO napajuieenunena,
CIIEACTBUSA U3 HEE.
Pa3zpesatnb MHOTOTPaHHUKH,

MNCPCKIAAbIBATL YaCTH.
Pemarn CTCPCOMCTPHUUCCKHUC 3aaa49M,
CBSA3aHHBIE C BBIYHCICHHEM O00BEMa

MPSIMOYTOJIBHOTO napajjienenunena,
MPU3MBI.

CpaBHUBATL M AaHAJM3UPOBATH
YTBEPKIECHHUSI C LEJIbI0  BbIABICHUSA
JIOTUYECKH KOPPEKTHBIX u

HEKOPPEKTHBIX PaCCyKIACHUM.
AHAJIU3UPOBATL M MOAEJTHPOBATH

Ha  s3bIKE TEOMETPHHM  pealbHBIC
CUTyallud, CBS3aHHBIE C O00BEMOM
PSIMOYTOJIBHOTO napaJuiesenurnesa,

MIPU3MBI, TTUPAMHIBIL.

HccaenoBaTb NOCTPOCHHBIE MOJENH,
B TOM YHCIC W C HCIOJb30BaHUEM
anmnapara anreOpsl.

BbiBoAUTH OCHOBHYIO
WHTETPATLHYIO bopmymy TUTST
BBIYHCIICHUS] 00BEMOB TElL.

Jloka3bIBaTh TeOpeMy 00 00BEMe
HAaKJIOHHOW TpU3Mbl Ha  TpPUMEpe
TPEYTOJIbHOU MIPU3MBI " LTSI
IIPOU3BOJIBHON ITPU3MBI.

Jloka3pIBaTh TeOpeMy: 00 00BEME
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CBSI3aHHBIC c 00BEMOM
HAKJIOHHOU MIPU3MBI,
UPaMU/IBI.

[Ipumenenue 00BEMOB.

Breruucnenue pacCTodHuA a0
IIIIOCKOCTH

nupamMuzbl, GOpMyIUpPOBATH CIEACTBUS
3 Hee: 00hEM yceu€HHOW MHUpaMUbI.
BoiBoguth GopMyny IS BbIUHUCICHUS
00BbEMOB YCEUEHHOM MUPAMUJIBI

Teaa
BpallleHUS.
(24 4)

[nmmenpryeckas
MMOBEPXHOCT, oOpazyrornue
HWIMHAPUYECKON
ITIOBEPXHOCTH.

ummnap. IIpsamoii

KpyroBou muinuuap. llmomans
MOBEPXHOCTH IIMIJIMH]IPA.

KoHnueckass mOBEpPXHOCTD,
obpazyroriue KOHHYECKOM
noBepxHocTH. Konyc. Ceuenue
KOHycCa IJIOCKOCTBHIO,
napayieIbHON MJIOCKOCTHU
OCHOBaHUsA. Y CEUEHHBIN KOHYC.
N300paxkeHre  KOHYCOB  H
YCEUEHHBIX KOHYCOB.

[Inomanne
MTOBEPXHOCTH u
MMOBEPXHOCTHU KOHYCA.

CrepeomeTpuueckue
3aJlaynHa  JI0Ka3aTeJIbCTBO M
BBIYHCIICHUE, MOCTPOCHUEM
CEUCHUH LMWIINHIPA, KOHYCA.

[Ipuknanubie 3aJa4H,
CBSI3aHHBIC C LUITUHIPOM

Cdepa u map.

[Tepeceuenue cepsl U mapa
¢ miockocTeio. Kacanue mapa
u chepsbl MmIockocThio. Bua u
U300paKeHHe 1apa.

YpaBHeHue ctepsl.
[Tnomank chepsl u e€ yacTei.

CummeTtpust cdepsl U mapa.

CrepeoMeTpuueckue 3ajayuu
Ha JTI0KA3aTeIbCTBO u
BBIYHMCIICHHE, CBS3aHHBIE CO
chepoit u mapom,
IIOCTPOCHUEM  HX  CEUYCHUU
MJI0CKOCTHIO.

OOKOBOI
MOJIHOU

CBobGoano ONepupPoOBaThH
NOHATHAMM: HUJIMHAPUYECKAS
IIOBEPXHOCTh,  mwimHAp.  HU3yyars

CHOCOOBI MOMYYEHUS UUIMHAPUYECKON
MOBEPXHOCTH, LIWIIMHJPA.

MN300paxkaTte MWIMHIPD H  €rO
CEYECHMS TUIOCKOCTBIO.

CBo000aHO OnepupoBaTh
MOHATHAMM: KOHUYECKAsl [TOBEPXHOCTB,
KOHYC, YyCE4Y€HHbIM KOHyc. MWM3yuarp
CHOCOOBI  MOJIy4EHHUS  KOHHYECKOM
IIOBEPXHOCTH, KOHYCA.

MN300paxkaTh KOHYC M €r0 CEUYECHUS
IJIOCKOCTBIO, IPOXOJIAILIEN Yepe3 OCh, U
IJIOCKOCTBIO, NEPIIEHAUKYJIISIPHOM K OCH.

BoiBoauTh bopmybl LISt
BBIYUCIIEHUS  OOKOBOM ¥ TOJIHOM
ITOBEPXHOCTEHN TEJ BPALIEHUS.

PemaTe crepeomeTpruecKue 3a1auu,
CBA3aHHBIE C TEJlaMM  BpalleHUS,
HaXO0XJCHWEM IUIomAaA OOKOBOM U
IIOJIHOM  TMOBEPXHOCTH, IOCTPOECHUEM
CEYCHUM.

Hcnoab3oBaTh Npu pelieHUuU 3a1ad
IUTAHUMETpUYECKHEe (DaKThl U1 METOMBI.

CpaBHuBaTL U aHAJM3UPOBATH
YTBEPKICHUSI C LEJIbK0  BBIABICHUSA
JIOTUYECKHU KOPPEKTHBIX "

HEKOPPEKTHBIX PACCYKICHUH.
AHAJIM3UPOBATHL U MOJAEJTHPOBATH HA
S3bIKE TEOMETPHUH pEANbHBIC CHUTYaIlUH,
CBSI3aHHBIE C KOHYCOM U IIHJIMHAPOM.

HccnenoBath NOCTPOCHHBIE MOJIEIIH,
B TOM UYHCJI€ M C HCIOJb30BAHUEM
anmapara anreOpsbl

AKTYyaJau3upoBaTh (HaKkTbl U METOIbI
IUIAHUMETPUH,  PEJIEBAHTHBIE  TEME,
NPOBOANTH AHAJOTHHU.
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[IpuknaaHbie 3aJ1a4u,
CBsSI3aHHBIE CcO  chepol U
IIIapOM.

[ToBTOpEHUE:  OKPYKHOCTh
Ha IIJIOCKOCTH, BBIYKCJICHUS B
OKPY>KHOCTH, CTaHJapTHBIC
o00us

Paznmunbie KOMOHHAINU
Te BpallCHUS 5
MHOTOTPaHHUKOB.

Samaun no Teme «Tema m
MTOBEPXHOCTH BPAILICHUS

CBo00oaHO OIepupoOBaThH

NOHATHAMM: cdepa W Iap, LEHTP,
paauyc, auameTp chepsl u mapa.
UccaenoBath B3aMMHOE

pacrojioxxeHue chepbl U TIOCKOCTH.
dopMyIHpPOBATH oTIpeieJICHHE
KacaTeJIbHOM TJIOCKOCTH K cepe.

J/loka3bIBaTh TEOPEMBI O CBOWCTBE U
MPU3HAKE KACcaTeIbHOU IITIOCKOCTH.

BoiBoauTh bopmymy JUISt
BBEIYHMCIICHHS TUIOMATu cepbl depes
panuyc chepsl.

Pemarts cTrepeoMeTpruyecKue 3a/1auu,
CBsA3aHHBIE CcO cdepold © MIapoM,
HaxOXJeHueM Tuiomaan chepel u eé
qyacTeil, TOCTpOeHUEM ceueHui cepbl u
mapa.

AHAJIM3UPOBATL U MOAEJTHPOBATH
Ha  s3BIKE TEOMETPUU  pealbHbIC
CUTyallid, CBSI3aHHbIE C IIapOM U
chepoii.

Pemats npocTeie 3a1a4u, B KOTOPBIX
burypupyoT KOMOUWHaIUU TEN
BpaIllEHUs] 1 MHOTOTPaHHUKOB.

Hcnoab3oBaTh Npu pelieHud 3ajaad,
CBS3aHHBIX €O cdepoil U IIapom,
TJIAaHUMETPUUECKHE (PaKThl U METO/IBI.

Pemarts crepeoMeTpuyecKkue 3a1auu,
CBA3aHHBIE C  TeJlaMH  BpalleHus,
MMOCTPOCHUEM CEYEHUU TeJ BpallEHUs, C
KOMOWHAIIUAMH  TEJl  BpallleHUs U
MHOTOTPaHHHUKOB.

IIpoBoAUTH JOTUYECKHU KOPPEKTHBIC
JIOKa3aTeIbHbIE  PACCYXKICHUS]  TpHU
pelieHud  TreoOMeTpUYECKHX  3ajad,
CBSI3aHHBIX C TEPHEHIUKYJISIPHOCTHIO
TUIOCKOCTEM.

AHAJIM3UPOBATh U MOJEJIUPOBATH

Ha A3BIKEC reoMCeTpun pCalIbHBIC
CUTyalmu, CBs3aHHBIC C
MHOT'OIrpaHHHKaMU.

HccnenoBath NOCTPOCHHBIE MOJIEIIH,
B TOM UYHCJI€ M C HCIOJIb30BAHUEM
anmnapara anreOpsbl.
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ILnomaau
MOBEPXHOCTH WM
00bEMBI
KPYIJIBIX TeJ

9 v)

O6BeM 1unuHApa. Teopema
00 00BEME MPSAMOTOo MUIHHAPA.

[momaan OOKOBOU 51
IIOJTHOM MTOBEPXHOCTH
HAJIAHAPA.

Brrunciienne 00bEMOB TEN C
IIOMOIIBIO OIIPEIEIIEHHOTO

uHTerpana. OobpEM KoHyca.
[Inomanun  OokoBOM W
ITOJTHOM MOBEPXHOCTH KOHYCA.

CrepeomeTpuueckue
3a7a4H, CBSI3aHHEBIE c
BBIYHCIIEHHEM 00BEMOB
IIWIMHIPA, KOHYCA.

[lpuknagapie  3amadd 110
TeMe «OOBEMBI U IUIOLIAIH

TIOBEPXHOCTEH Tel.

OO0BEéM TIapa W MIAPOBOTO
cektopa. Teopema 00 00BEME
mapa. [1nomane chepsi.

Crepeomerprueckue
3aJa4H, CBSI3aHHBIC c
BBIUMCIIEHUEM  O0BEMOBIIIAPA,
IaPOBOTO CErMEHTA, IIapOBOTO
CeKTopa.

[Ipuknaguple  3agadyv MO
TeMe «OO0BEMEBI TE,

CBSI3aHHBIE C OOBEMOM IIapa H
TI0MAABIO Cephl.
CoOoTHOILIIEHHUSA MEXITY
IJIOIMIQISIMA  TIOBEPXHOCTEH |
00BEMaMM TTOJJOOHBIX TEJI.

[TonoOHBIE Tea B
IIPOCTPAHCTBE.

N3menenue o0béma 1pu
IIOJOOHH.

Crepeomerpuueckue
3a/1a4w, CBSI3aHHBIC C

BBIYHCJIICHHEM OOBEMOB TElI M
IUIOIIAAEH MTOBEPXHOCTEN

CBo00oaHO OIepupoOBaThH
NOHATHAMM: O00BEM Tena, IUIOLIAIh
MOBEPXHOCTH.

®opmMyaIHpPOBATH OCHOBHBIE

CBOMCTBa 00BEMOB.

Jloka3pIBaTh TeopeMbl: 00 00BEME
UUJIMH]IPA,; 00 00BéMe KOHYCa.
BbiBoauTh (HOpMYIBI 711 BBIYUCICHUS
00BEMa yCEeU€HHOTO KOHYCA.

HcciienoBaTh NOCTPOCHHBIE MOJIEIIH,
B TOM UYHCI€ M C HCIOJb30BAHUEM
anmnapara anreOpsl.

3HAaTBH BO3MOYKHOCTH PELICHUS 3a/1a4
Ha MOCTPOEHME IUPKYJIEM U JMHEHKOMH,

0 KJIACCUYECKUX HEpa3pelInMbIX
3a/1adax.

CBo00aHO OnepupoBaTh
NOHATUSIMM: IapOBOU CErMEHT,
IapOBOM  CJIOM, IIApOBOM  CEKTOP,
OCHOBAaHME M  BBICOTA  CETMEHTA,

OCHOBAHHME M BBICOTA MIAPOBOI0 CJIOA.

BoiBoAMTH (bopMyJIBI TUTSI
HaXOXKJICHUS 00BbEMOB IapOBOIO
CErMEHTa, MIapOBOT0 CEKTOPa, TJIOMIATH
cdepsl.

Jloka3pIBaTh TeopeMy 00 o00BEME
mnrapa.

PemaTthb cTepeoMeTpHUeCKHUE 3aaUH,
CBsI3aHHBIC ¢ 00BEMOM IlIapa, IIapOBOTO
CErMCHTA, IIIapOBOI'OCEKTOPA,
IJIOIIAIBIO CPEpHI.

CpaBHMBaThL M AaHAJIU3HUPOBATH
YTBEPXKACHHUS C I1EIbI0  BBISBICHHUS
JIOTUYECKH KOPPEKTHBIX u
HEKOPPEKTHBIX PACCYKICHUH.

AHAJIM3UPOBATL U MOAEIHPOBATH

Ha  s3BIKE TCOMETPUU  peabHBIC
CUTYalllH, CBA3aHHbIE C 00BEMOM I11apa,
IIIaPOBOTO CErMCHTA, IIIapOBOTO
CErMEHTA, IJIOMIAabI0 CepHl.

CBobGoano ONepupoBaTh
TMOHSITHEM: mogoOHBIE  Tela B
MPOCTPAHCTBE.

Buruuciasitb  00bEMBI TEN  C
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MTOMOIIIBIO OIPEACIIEHHOTO HHTErpaJa.

Pemathb cTepeoMeTprUeCcKUE 3a1a4H,
CBSI3aHHBIC C COOTHOIICHUSMH MEXKIY
IJIOMIAIMU TIOBEPXHOCTEH U 00BEMaMu
MOJIOOHBIX TEJI.

IIpoBOAUTH JTOTHYCCKH KOPPEKTHBIC
A0Ka3aTeJbHble PACCY:KIEHUSI TIPH
pEIICHNM  TEOMETPUYECKHX  3ajad,
CBS3aHHBIX C BBIYUCICHHEM OOBEMOB
TeJI C TOMOLIBKD  ONPEACIEHHOIO
WHTErpaa, HaXO0XKJICHUEM
COOTHONICHHMSI ~ MEXAy  IUIOMIAJSIMHU
MMOBEPXHOCTEH W 00BbEMAMHU IMOJOOHBIX
Tell.

AHaJIM3UPOBATh U MOJEJIHPOBATH
Ha  S3bIKE  TIEOMETPUU  pealibHbIC
CUTyallid, CBs3aHHbIE C O0BEMaMU U
MTOBEPXHOCTSIMH TEJI, Ha JOKa3aTEIbCTBO
M Ha HaxOXJICHHUE T'C€OMETPHUYCCKHUX
BEJIMYHH
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JIBMKeHU S
(5w

JIBMOKEHUST  TIPOCTPAHCTBA.
OrobpaxxeHusi. JIpwkeHus u
paBeHcTBO  (puryp.  OOume
CBOMCTBA JBWKeHHMN. Buapel
JIBUKCHUM MapajuieIbHbIN
MEepEeHoC, LIEHTpaJIbHas
CUMMETpHUS, 3epKaibHas
CUMMETpHUS, TOBOPOT BOKPYT
PSAMOIA. [IpeoOpazoBanus
momobus. Ilpsimass u  cdepa
Ditnepa.

['eomeTpruueckue 3amaun Ha
IIPUMEHEHUE JBUKECHUS

CBo00oaHO OIepupoOBaThH
NOHATHAMM: 0TOOpaKeHue
MpOCTpaHCTBa Ha ce0s, JBUKEHHUE
MPOCTPAHCTBA; IIEHTpajbHas, OoceBas U
3epKaJIbHasi CUMMETPHUH, TapaJlIeIbHbINA
MEePEHOC; PAaBEHCTBO U MoA00ue GuUryp.

Jloka3bIBATh YTBEPKICHHUS O TOM,
YTO IEHTpajbHasi, OCeBasg U 3epKaJbHas
CUMMETPHUM, IapaJUICIbHBIA IEPEHOC
SBJISIFOTCSL  IBIDKCHUSMH. BbINOJHATH
npeoOpa3oBaHus MOA00HS.

OnepupoBaTh MOHSATUSIMHU: TIpsMAast
u cdepa Ditnepa.

PemiaTh reomerpuyeckue 3aayu C
HCIIOJIb30BAaHUEM JIBUKECHUMH.

Hcnoan3oBaTh Npu pelieHnur 3aaad
JNBIDKEHUS ~ TPOCTPAHCTBA W MX
CBOWCTBA.

CpaBHMBaTHL U AaHAJIU3UPOBATH
YTBEPKICHUSI C TICJBI0  BBISBICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUH.

HccaenoBath NOCTPOCHHBIE MOJCIIH.

HUcnoab3oBars undposbie

pecypchbl
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IToBTOpEHUeE,
00001IEHNE |
cucTeMaTH3anus
3HAHUH

(17 a)

OO6o0maronee MOBTOPEHHUE
MOHSATHUA M METOJO0B Kypca
reometpun  10-11  kmnaccos,
CHCTEMATHU3AIHs 3HAHHIA.

Ucropus pa3BUTHS
CTEPEOMETPUHU KaK HayKH M €&
pOJIb B PA3BUTUHU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

Pemath cTrepeoMeTpudecKkre 3agadu
Ha JOKa3aTeJIbCTBO MAaTEMATHYECKHUX
OTHOILIEHUH, HaXO0XKJIEHUE
ICOMETPUUCCKUX BEIUYHH (IUTHH, YTIIOB,
TJI0IIa/IeH, 00BEMOB).

HUcnoap3oBaTh peIICHUH
CTEPEOMETPUICCKUX 3a7a4
TJIAHUMETPHIECKHE (PaKThl M METO/IBI.

IIpoBOAUTHL JOTHYECKH KOPPEKTHBIC
JOKa3aTelIbHbIE  PacCyKIEHUsS  TIpHU
pEIICHUH CTEPEOMETPUIECCKUX U
TJIAHUMETPUYECKUX 3a/1ad.

CpaBHuBATH HAHAJIU3UPOBATH
peaqbHble CHUTYalludk W  BBISIBJIATH
BO3MOXXHOCTh €€ MOJICTMPOBaHUs Ha
SI3bIKE TEOMETPHH.

MoaenupoBathb peagbHYIo
CUTyallMI0 Ha S3BbIKE TCOMETPUH U
HCCIeA0BaTh MTOCTPOCHHBIE MOJICTH, B

npu

TOM YHCIE€ M C HCHOJb30BAHUEM
amrapara ajnreopsl.
HUcnoab3oBatb KOMIIbIOTEPHBIE

IIPOTPaMMBI [IPY PELIEHUN 3a4a4.
HHoayuars npeacTaBjIeHne 0
reOMETPUM KAaK O pa3BUBAIOLIEHCSA
HAayKe, MCCIEAYIOMEH OKPYX AN
MHp,  CBSI3aHHOM C  pEAIbHBIMU
00OBEKTaMH,  TOMOTAIOIICH  pEeuIuTh
peabHbIC JKU3HEHHBIE CUTYallUH O POJIN
CTEPEOMETPUHN B pa3BUTHH
COBPEMEHHBIX MH>KEHEPHBIX u
KOMITBIOTEPHBIX TEXHOJIOTHI
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IHoypounoe naanupoBanue TEOMETPUSI, 10 knace

(34 B Hepe10, 34 yueOHBIX Heaesu, uToro — 102 v)

Ne Hama Tema ypoka
n/n_| Ilnan ‘ Dakm
BBenenue B crepeomeTpuio -234
1 1 neoens OcHoBHbIE TpaBUiia U300paKEHUS HA PUCYHKE INIOCKOCTH, TapauIeTIbHBIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA.
2 [TonsTHA cTepeoMeTpUn: TOUKA, IpsiMasi, INIOCKOCTb, IPOCTPAHCTBO. OCHOBHBIE

MpaBuJia U300paKCHHSI HA PUCYHKE TUIOCKOCTH, MApaUIeTbHBIX TPSIMBIX
(OTpe3KOB), cepeaMHBI OTPE3KA.

3 [NonsTHA: IepeceKaroIuecs IIOCKOCTH, IEPECEKAOINECs MPSIMasi U INIOCKOCTb;
HOJIYTIPOCTPAHCTBO.

4 2 nHeoens [TonsTHA: IepeceKaromuecs MIOCKOCTH, NEPECEKAIOIINECs MPSIMasi U INIOCKOCTb;
HOJIYTIPOCTPAHCTBO.

5 MHororpaHHuK#, 1300paXeHHEe MPOCTEHIINX TPOCTPAHCTBEHHBIX QHUTYD,
HECYIIECTBYIOUIMX OOBEKTOB.

6 MHororpanHuk#, 1300paXeHHEe MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIONIMX OOBEKTOB.

7 3 Heoens AKCHOMBI CTEPEOMETPUH U NIEPBBIE CIECJCTBUS U3 HUX.

8 AKCHOMBI CTEPEOMETPHH U TIEPBBIE CICACTBUS U3 HUX.

9 AKCHOMBI CTEPEOMETPHHU U TepBbIe clieAcTBUA U3 HUX. CrocoOb! 3aaHus
NPSIMBIX U IJIOCKOCTEH B mpocTpancTBe. OO03HAYCHNUS MPSMBIX M TUIOCKOCTEH.

10 4 neoens N300pakeHne ceueHni mupaMubl, Kyoa U MpU3Mbl, KOTOPbIE IPOXOAAT Yepe3 UX

pebpa. N300paykeHue nepecevyeHus MoJy4eHHbIX IUI0cKocTel. PackpamiiBanue
MTOCTPOEHHBIX CEYEHUN Pa3HbIMU [IBETAMHU.

11 N300paxeHue cedeHnit mupamuibl, Kyoa v MpU3Mbl, KOTOPBIE TPOXOIAT Yepe3 UX
pebpa. M3o0paxeHne nepeceueHus MoJydeHHbIX IIockocTell. PackpammBanue
MIOCTPOEHHBIX CEYEHUH Pa3HbIMU I[BETAMHU.

12 N300pakeHne ceueHui mupaMuabl, Kyoa U MpU3MBbl, KOTOPbIE IPOXOAAT Yepe3 UX
pebpa. N300parkeHue nepecedeHust MoIy4eHHbIX II0ockocTell. PackpammBanue
IIOCTPOEHHBIX CEYEHU Pa3HBIMU IIBETAMHU.

13 5 neoena N300paxeHune cedeHni mupamuibl, Kyoa v MpU3Mbl, KOTOPbIE IPOXOJAT Yepe3 Ux
pebpa. M3o0paxeHne nepeceueHus MoJydeHHbIX IIockocTeil. PackpamBanue
MIOCTPOEHHBIX CEYEHUN Pa3HbIMU IIBETAMHU.

14 Metop ciieoB UIsl IOCTPOEHUS CEUEHUM.

15 Meton cnenoB uist NOCTpoeHUs ceueHuil. CBOMCTBA NEPECEUEHUI TPAMBIX U
IJIOCKOCTEM.

16 6 neoens Mertona crnenoB ais mocTpoeHus ceueHnii. CBoicTBa nmepeceyeHnid NpsSMbIX U
IJIOCKOCTEM.

17 [TocTtpoenue ceuenuii B mupamuie, Kyoe 1o TpeM Toukam Ha pedpax. Coznanue
BBIHOCHBIX YEPTEIKEH M 3aIMCh ITaroB MOCTPOSHHSL.

18 [TocTtpoenue ceuenuii B mupamuie, Kyoe 1o TpeM Toukam Ha pedpax. Coznanue
BBIHOCHBIX YEPTEIKEH M 3aIMCh ITaroB MOCTPOSHHSL.

19 7 neoens [TocTtpoenue ceuenuii B mupamuie, Kyoe 1o TpeM Toukam Ha pedpax. Coznanue
BBIHOCHBIX YEPTEIKEH M 3aIICh ITIAr0OB MOCTPOSHHSL.

20 [TocTpoenue ceuenuii B nupamuie, Kyoe 1o Tpem Toukam Ha pedpax. Coznanue
BBIHOCHBIX YEPTEKEH M 3alHCh IIaroB MOCTPOCHUSL.

21 [ToBTOpEHME MIAHUMETPUU: TEOpEMa O MPOMOPIHMOHATBHBIX O0Tpe3Kax. [Tonobue
TPEYTOJIbHUKOB.
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22 8 neoena IToBTOpenue miannMerpun: Teopema Menenas. PacueTsl B ceueHHsIX Ha
BBIHOCHBIX 4YepTexax. Mcropus pa3BUTHS IUIAHUMETPHUH U CTEPEOMETPUH.
23 KonTpoJsbHnas padora Nel «Akcuomsl crepeomerpun. CeueHusn»
B3aumMHoe pacnosioxkeHue NpsiMbIX B IPOCTPAHCTBE — 64
24 B3aumHoe pacriosnoxeHue npsmMbIX B IpocTpaHCTBE. CKPEIMBAIOIINECS IPSIMbIE.
[Tpusnaku ckpemuBaromuxcs npsmMeix. [lapamienbabie npsiMble B IPOCTPAHCTBE.
25 9 neoena Teopema 0 CylIeCTBOBAHUH U €IMHCTBEHHOCTH MPSMOM MapalieIbHON TaHHON
MPSMOM, MPOXOASIICH Yepe3 TOUKY MPOCTPAHCTBA U HE JIS)KAILIEH HA TaHHON
npsiMoi. JIeMMa o nepeceuyeHun napajuiebHbIX MPSMBIX IIOCKOCTBIO.
26 [TapamnenbHOCTB TpexX NpsMbIX. TeopeMa o Tpex napajyiebHbIX IPSIMBIX.
Teopema 0 CKpeIUBAKOIIMXCS TPSMBbIX.
27 [TapannensHoe npoekTrpoBanre. OCHOBHBIE CBOMCTBA MAPAILIEIBHOTO
IpOeKTHPOBaHus. M300paxkeHne pa3HbIX GUTyp B MapauIeIbHON MPOSKITUH.
28 10 LlenTpanpHas MPOCKIUs. YTOJ C COHAIIPABICHHBIMHA CTOPOHAMH. YTOJI MEXKITY
Heoen IPSIMBIMH.
29 3aauM Ha J0Ka3aTeJIbCTBO U UCCIIEI0BAaHUE, CBSI3aHHBIE C PaCIOI0KEHUEM
MPSIMBIX B IPOCTPAHCTBE.
ITapa/jieJJbHOCTH NPAMBIX M IIOCKOCTEH B MPOCTPaHCTBe — 84
30 [TonsTHS: MapaIeNnbHOCTh MPSAMOM U IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
NapajuIeIbHOCTU MPSMON U TI0cKOoCcTU. CBOWCTBA apasuIeIbHOCTU IPSIMON U
TJIOCKOCTH.
31 11 ['eomeTpuueckue 3a/1a4n Ha BBIYUCIIEHUE U JOKA3aTEIbCTBO, CBA3AHHbIC a
Hedens MapaJuIeIbHOCTHIO MPSMBIX U MIIOCKOCTEH B TPOCTPAHCTBE.
32 [TocTpoeHue ceueHus, NPOXOIAIIETo Yepe3 JaHHYIO NPSIMYIO Ha YepTEkKe U
NapaJuIeJIbHOTO APYroM npsiMoi. Pacyer OTHOIIECHMIA.
33 [MTapannensHas MPOEKIKs, MPUMEHEHHUE [T TOCTPOSHHS CEUEHUI KyOa 1
napauienenunena. CBoicTBa napajuleenuIe a U pu3Mbl.
34 12 ITapamienpHble 10cKocTH. [IpU3HaKK NapajlieIbHOCTH IBYX IIJIOCKOCTEM.
35 neoens Teopema 0 napayIeNbHOCTH U €IMHCTBEHHOCTH IJIOCKOCTH, MPOXOSALIEH yepes
TOYKY, HE IPUHAJIEKAILYIO TAHHOM IJIOCKOCTH U CIEICTBHS U3 HEE.
36 CaoiicTBa napauieabHbIX MIOCKOCTEN: O MAPAIIEIBHOCTH NMPSAMBIX IIEPEeCeUCHHUS
IIPY [IEPECEUEHNH IBYX NTApPAJIJIENIBHBIX MIJIOCKOCTEN TPETHEM.
37 13 CaolicTBa napasuleabHBIX INIOCKOCTEN: 00 OTpe3Kax MapajuieNbHbIX IPSIMbIX,
Heoens 3aKJIFOUEHHBIX MEXK]y NTapaJlJIeIbHBIMU INIOCKOCTSAMH; O MIEPECEUECHUH TIPSIMOM C
JIBYMsI TTapaJlJIeIbHBIMU TJIOCKOCTSIMH.
IlepneHaMKYISPHOCTH NPAMBIX H IJIOCKOCTEH B MIPOCTPAHCTBE — 259
38 [ToBropenue: Teopema [Tudaropa Ha mIocKoCTH.
39 IToBTOpEHME: TPUTOHOMETPHS IPSIMOYTOJIBHOIO TPEYTOJIbHUKA.
40 14 CBoiicTBa Ky0a 1 NPsIMOYTOJIbHOTO NapaJljieNenuIea.
41 Helens Brruncnenne niuuH OTpe3KoB B KyOe U PsIMOYTOJIBHOM TapajuieTIenuIieIe.
42 [TepnieHAUKYIAPHOCTD MPAMON U TUNIOCKOCTH. [Ipr3HaK nepneHmKyJIspHOCTH
IIPSIMOM M TNIOCKOCTH.
43 15 [lepnieHAUKYIAPHOCTD MPAMON U TUNIOCKOCTH. [Ipr3HaK nepneHmKyIapHOCTH
Helens MPSMOM M TJIOCKOCTH.
44 Teopema 0 CylIECTBOBAaHMM U €JUHCTBEHHOCTH MPSAMOM, TPOXOIALIEN uepes
TOUYKY IPOCTPAHCTBA U MEPIEHANKYISIPHON TIIOCKOCTH.
45 I110CKOCTH ¥ IEPIEHANKYIISIPHBIE UM ITPSIMbIE B MHOTOTPaHHHUKAX.
46 16 I110CKOCTH ¥ IEPIEHANKYIISIPHBIE UM IIPSIMbIE B MHOTOTPAaHHUKAX.
47 Helens [Tepnenaukymnsip u HakinoHHas. [TocTpoeHne neprneHUKYIsIpa U3 TOUKH Ha
IPSIMYIO.
48 Ilepnenaukynsip n HaknoHHad. [locTpoeHne nepneHauKynsIpa U3 TOUYKH Ha
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PSIMYIO.

49 17 Teopema o Tpex nepneHAuKysIspax (mpsimasi 1 o0paTHasi)
50 Heldensn Teopema o0 Tpex neprneHAuKyspax (nmpsmasi 1 o0OpaTHasi)
51 YTr0a MeXay CKpEeIMBAIOIIMMUCS IPSIMBIMHU.
52 18 [Touck neprneHANKYISPHBIX MPSAMBIX C IIOMOILBIO IEPIEHIUKYIISPHBIX
Helens IIJIOCKOCTE.
53 OpToroHajgbHOE MPOCKTUPOBAHHE.
54 [Toctpoenue ceueHuii Kyda, MPU3MBbI, MPABHIILHON MUPAMUIBI C IIOMOIIBIO
OPTOrOHAJILHON IIPOEKIIUH.
55 19 [TocTpoenue ceueHmit Kyoa, MpU3MbI, TPABUIBHON MUPAMUIBI C TOMOIIBIO
Heoensn OPTOrOHAJILHON POEKIIUH.
56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIIBHO IJIOCKOCTH. [1mockocTu cummerpuii B
MHOT'OIPAHHHUKAX.
o7 [Tpu3Hak neprneHuKyJIIpHOCTH MPSIMON U IUNIOCKOCTH KaK CJIEJICTBUE CUMMETPHH.
58 20 IIpaBunbHBIE MHOTOTPAaHHUKHU. PacuéT pacCTOSIHUN OT TOUYKHU JIO MIIOCKOCTH.
59 Heoens IIpaBuIbHBIE MHOTOTPAaHHUKHU. Pacd4€T pacCTOSIHUI OT TOYKHU JO IIIOCKOCTH.
60 CniocoObl ONyCTUTH NEPIIEHIUKYIISPBI: CHMMETPHUS, CABUT TOUKH 10
IIapaJUIEIbHON IPSIMOM.
61 21 CBUT 110 HENapaJJIENbHOU NPSAMON, U3MEHEHHE PACCTOSTHUM.
62 Helens KonTpoabsHnas padora Ne 2 «B3aumHoe pacnosioxxeHue NpsaMbIX U
IUIOCKOCTEH B IIPOCTPAHCTBE»
Yrubl 1 paccTosiHusi — 164
63 [ToBTOpEHME: Yyron Mexay IpsMbIMU Ha IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa KOCUHYCOB.
64 22 IToBTOpEHME: Yron MeXAy CKPEIIMBAIOIIUMHUCS IPSIMBIMU B IPOCTPAHCTBE.
65 Heodens I'eomeTprueckue METOABI BEIYUCICHMS YIJIa MEXKy IPSIMBIMU B
MHOTOTpaHHHUKAX.
66 JIByrpansslii yroa. CBOMCTBO JIMHEWHBIX YIJIOB JBYTPAHHOIO yIJa.
67 23 ITepnienqukynspHble 10cKOcTH. CBOMCTBA B3aUMHO MEPIEHIUKYIISIPHBIX
Helens IIJIOCKOCTEM.
68 ITpu3Hak NepneHIuKyIIPHOCTH IUIOCKOCTEN; TeopeMa O IPSIMON NIEpPECEUEHUS
JIBYX IUIOCKOCTEH NMEePHEeHIUKYISIPHBIX TPEThEeN MIIOCKOCTH.
69 [TpsMoyronbHbIM Napasienenunes; Ky0; H3MepeHusi, CBOMCTBA MPSMOYTOJIbHOTO
napajulesenunena.
70 24 Teopema 0 AMaroHanu NpsSIMOYrOJIbHOTO NapaJlIeNICIUIEa U CIEICTBUE U3 HEE.
71 Helens CrepeomMeTpruieCKHE U TPUKIIAIHBIC 3a7a4H, CBA3aHHBIE CO B3AaUMHBIM
PacroI0KEHUEM NPSMBIX U INIOCKOCTEH.
72 [ToBTOpEHME: CKpEMMBAIOIIUECS IPSMBIE, TapaJUIeNIbHbIE IIJIOCKOCTH B
CTaH/IapTHBIX MHOI'OI'PAHHUKAX.
73 25 [Tapa mapasnienbHbIX IUIOCKOCTEH Ha CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSIHUE
Hedens MEX1y CKPEIMBAIOIIMMUCS NIPSIMBIMHU B IIPOCTHIX CUTYaLMSIX.
74 PaccTosiHME OT TOUKH 10 INIOCKOCTHU, PACCTOSIHUE OT NMPSIMOM 10 MIIOCKOCTH.
75 Brruncnenue paccToSHUN MEXy CKPEUIMBAIOUTUMUCS MPSIMBIMH C TIOMOIIBIO
NEPIEHIUKYJIIPHON MIIOCKOCTH.
76 26 TpexrpaHHbIii yroJ, HEPaBEHCTBO ISl TpEXTpaHHbIX yriioB. Teopema Iludaropa,
Heodens TEOPEMBI KOCHHYCOB U CUHYCOB JIJIsl TPEXTPAHHOTO yIJa.
77 DneMeHTHI ChepUYECKOil TeOMETPUH: T€0/Ie3NUECKHe JMHUU Ha 3eMJIe.
78 KonTpoJubsHas padora Ne 3 «Yribl u paccTOSTHUSA»
MHOrorpaHHuKkm - 74
79 27 CucremaTtn3zanus 3HaHUN «MHOTOTPaHHUK U €T0 3JIEMEHTBI»
80 Heoens ITupamupa. Buael nupamun. [IpaBunbsHas nupamuaa.
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81 ITpusma. [Ipsimas u HaknoHHas npusmsl. [IpaBunpHas npusma.

82 28 [Tpsimoli napasyuienenune1, NpsMOYTOJIbHBIN Mapajiesienumnes, Kyo.
83 Heldensn Beimykisie MHororpannuku. Teopema Diinepa.
84 Beinykieie MHOrorpanHuku. Teopema Diinepa. [IpaBuiibHbIE U IOJTYIIPABUIIbHBIE
MHOTOTPAaHHHKH.

85 29 KontpoabHnas padora Ne 4 «K MHOTOrpaHHUKI»

Hedens

BekTopsbl B npocTrpancTBe — 124

86 [TonsiTrie BEKTOpa HA MJIOCKOCTH M B POCTPAHCTBE.
87 CymMa BEKTOPOB.
88 30 Pa3HoCTh BEKTOPOB.
89 Hedens ITpaBwiio napauenenunena.
90 YMHOXKEHUE BEKTOpa Ha YUCJIO.
91 31 PasnosxeHne BeKTOpa 1Mo 0a3ucy TpexX BEKTOPOB, HE JICKAIIUX B OJTHOM

Helens IJIOCKOCTH.
92 CkansipHOE MTPOU3BEIICHNUE.
93 Brruncnenue yria Mexy BEeKTOpamH.
94 32 IIpocreiimne 3agaun ¢ BEKTOPAMH.
95 Heoens IIpocreiimne 3a1a4n ¢ BEKTOPAMH.
96 IIpocreiine 3a1aun ¢ BEKTOPAMH.
97 33 [Ipocreiimme 3agauu ¢ BEKTOPaAMH.

Helens

IloBTOpeHue, 00001IeHNEe U cCUCTEeMATH3ALNs 3HAHUI — 5S4
98 O06o011eHne u cucreMaTu3anus 3HaHul «B3auMHoe pacmnoioKeHne MPSMbIX U
TUTOCKOCTEH B TPOCTPAHCTBEY
99 O06001IeHNe U CHCTeMaTH3anus 3HaHUH «MHOTOTpaHHUKI
100 | 34 HToroBasi KOHTpOJIbHAs paboTa
101 | neodena HToroBast KOHTpoJIbHAs paboTa
102 O060011eHNEe U CHUCTEeMaTU3alUs] 3HAHUN: aHAJIN3 KOHTPOJIbHOM paboThI.
HTOIO-1024

IHoypounoe niaanupoBanue TEOMETPUSI, 11 knace

(34 B Hemet0, 34 yueOHBIX Heaeau, uToro — 102 v)

No Jlama Tema ypoka
n/n | Ilnan ‘ Dakm

AHaJuTHYeCKasi reoMeTpusi- 154

HOBTOpeHI/IC TCMBI «KOOpI[I/IHaTBI BCKTOpPA HA MJIOCKOCTU U B IIPOCTPAHCTBCY

IToBTOpenne Tembl «CKaJISIpHOE TPOU3BEIECHUE BEKTOPOBY»

HOBTOpeHI/IC TeMbI «BBIUuCIeHU yrijia MCKAy BEKTOPAMU B IIPOCTPAHCTBEY

IToBTOpEHME TEMBI «YpaBHEHUE NPSIMOM, MPOXOJAIIEH Yepe3 1BE TOUKH

ypaBHeHI/IC IIJIOCKOCTH, HOPMAJIb, YPABHCHUC IIJIOCKOCTH B OTPC3KaAX.

YPaBHCHI/Ie IIJIOCKOCTH, HOPMAJIb, YPABHCHUEC ITIJIOCKOCTH B OTPE3Kax.

BekTopHoe npousBeeHue.

JInHeliHbIE HEPABEHCTBA, JIMHEHHOE IPOrpaMMUPOBAHUE.

O O|INO U™ WIN|F-

JIvHeiiHbIe HEpaBEHCTBA, JUHEMHOE MPOrpaMMHUPOBAHUE.

=
o

AHaJIUTHYECKHE METO/IbI pacuéTa yriia MeXy NPsSIMbIMH B MHOTOI'PaHHUKAX.

[ERN
[ERN

AHaJIUTHYECKHE METO/IbI pacuéTa yriia MeX 1y NPSMbIMH B MHOTOTpaHHUKAX.

[EY
N

dopMyiia pacCTOSTHUS OT TOYKU JI0 TUNIOCKOCTH B KOOPJAMHATAX.

27




13 Haxosxienne pacCTOsTHUI OT TOYKH J0 TFIOCKOCTH B KyOe.

14 Haxos1eHre pacCTOSIHMI OT TOYKH J0 IJIOCKOCTH B IPABWIBHOW MUPaMUJE.
15 KonTpoJsbHasi padora Ne 1 «KAHaJIMTHYECKAA TeOMETPHS»
IloBTOpEHUe, 00001IeHNEe U cucTeMaTU3auus 3HaHU « MHororpaHHukn. CeyeHnsi MHOTOTPAHHUKOB) —
15y

16 CeueHusi MHOTOTPAaHHUKOB: CTaHAAPTHBIE MHOTOTPAHHUKH.

17 CeueHunsi MHOTOTPAHHUKOB: METOJI CJIEJIOB.

18 CeueHusi MHOTOTPAaHHUKOB: CTaHAAPTHBIE IUIOCKOCTH, IIEPECeUEHUS MPSAMBIX U
IIJIOCKOCTEM.

19 ITapajutenpHbIe NPsAMBIE U ITIOCKOCTH: 1APAJUICIIBHBIE CEUCHMS.

20 ITapajienpHble NpsMbIE U IIJIOCKOCTH: pacyeT OTHOMIECHUM.

21 [TapanienpHble MPsIMBbIE U TUIOCKOCTH: YIJIbl MEXY CKPELIUBAIOLIIMUCS
MPSIMBIMHU.

22 [lepnieHauKyIApHBIE MPSIMbIE U TNIOCKOCTU: CTaHAAPTHBIE TTAPbI
MEPIEeHIUKYISIPHBIX TNIOCKOCTEH U MPSIMBIX, CHMMETPUU MHOTOTPAHHHUKOB.

23 IlepnieHuKyNIpHBIE NPSIMbIE U IJIOCKOCTU: TEOPEMA O TPEX NEPIEHIUKYIpax.

24 [leprieHqUKyNSIpHBIE IPSIMBIE U TUIOCKOCTH: BBIYMCICHUS JJTUH B
MHOTOTpaHHHKAX.

25 [ToBTOpEeHME: MIOMIAAN MHOTOYTOJILHUKOB, (DOPMYIIBI IS TIOIIAJEH,
COOOpakeHHS TOI00USI.

26 [ToBTOpEHME: MIIONIA I MHOTOYTOJIbHUKOB, (POPMYJIIBI IJIs TUTOIIA/ICH,
COOOpakeHHS TTOT00USI.

27 [ToBTOpEHME: MIIONIA 1 MHOTOYTOJIBHUKOB, (POPMYJIIBI IJIs TUTOIAICH,
COOOpakeHHS TTOT00USI.

28 [Inomany cedeHrii MHOTOIPaHHHUKOB: TUIOLIAAU IOBEPXHOCTEM, pa3pe3aHus Ha
4acTH, COOOpaXKeHHsI 0100usl.

29 IInomany ce4yeHnii MHOTOIPaHHHUKOB: IUIOMIAIU TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaXkeHHsI 0100usl.

30 KonTpoubnas padora Ne 2 «IloBropenune: MHororpannnku. Ceuenust
MHOTOIPAHHUKOBY»

O0bém MHOrorpanunka — 174

31 O6nem Tema. O0BeM ITPSIMOYTOJIBHOTO MapajuieeNnuIeia.

32 3anauu 00 yABO€HHH Ky0a, 0 KBajpaType Ky0a; 0 TPUCEKLIUH yTIJa.

33 CrepeomeTpHyecKHe 3a1a4H, CBSI3aHHbIE C 00BEMOM TPSMOYTOIBHOTO
napajjesenunesa.

34 [TpuxnanHble 3a1a4u, CBSI3aHHBIE C BBIYUCIEHHEM 00BbeEMa MPSMOYTOJILHOTO
napajiesenunesa.

35 O0beM npsIMON TIPU3MBL.

36 CrepeoMeTpruecKue 3aja4u, CBSI3aHHbBIE C BHIYUCIEHUEM 00HEMOB MIPSIMON
IPU3MBIL.

37 [TpuknasHble 3aa4u, CBSI3aHHbIE ¢ 0OBEMOM NPSIMOM MTPU3MBI.

38 Beruucnenne 00eMOB Tell C MOMOIIIBIO ONPeAeIeHHOro nHTerpaia. Oobem
HAKJIOHHOM NPU3MBI.

39 Beruucnenne 00eMOB Tell C MOMOIIIBIO ONPeAeIeHHOro nHTerpaia. Oobem
HAKJIOHHON MUPAMUJIBIL.

40 ®opmyna oobema nupamusl. OTHOIIEHHE 00BEMOB MUPAMHUJT C OOLITUM YTJIOM.

41 dopmyna obbema nupamuibl. OTHOIIEHHE 00HEMOB MUPAMHUJL C OOIIKUM YTIIOM.

42 CrepeoMeTpruecKHe 33aJa4H, CBSI3aHHbBIE C BBIYHCICHUEM 00hEMOB HAKIIOHHON
MIPU3MBL.

43 CrepeoMeTpHUECKHe 3a/1a4H, CBSI3aHHbIE ¢ 00beMaMM MUPAMUJIbI.

44 [Tpuknagaeie 3agaun 1Mo Teme «OOBEMBI TEII», CBA3aHHBIE ¢ 00bEMOM HAKJIOHHOM
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MIPU3MBL.

45 ITpuknansele 3agaun 1o reMe «O0beMbl TeN», CBsI3aHHbIE C 00BEMOM TUPAMUJBI.

46 ITpumeHneHne 00beMOB. Boruncienne pacCcTosHUS O MIIOCKOCTH.

47 KontposbHnas padora Ne 3 «O6beM MHOTOIPaHHHKA»

Tena Bpamenns — 244

48 [lminHapuyecKas IOBEPXHOCTh, 00pa3yolie HMINHIPUIECKON TOBEPXHOCTH.

49 umuuap. [pssmont kpyrosoi numaap. Ilnomans noOBEpXHOCTH WIMHPA.

50 Konnueckasi moBepXHOCTh, 00pa3ylomye KoHnueckoi nopepxnoctu. Konyec.

51 CedeHne KOHYCa IJI0CKOCThI0, NapaJIJIEIbHON INIOCKOCTH OCHOBAHMSL.

52 YceueHnslii konyc. M300paxxeHne KOHYCOB U YCEUEHHBIX KOHYCOB.

53 ITnomans 60KOBOM ¥ IMOJHOM MOBEPXHOCTH KOHYCA.

o4 [Tnomane 60KOBOW U MOJTHOW MOBEPXHOCTH KOHYCA.

55 CrepeomeTpHuuecKye 3ajaun Ha JOKAa3aTelbCTBO U BBIYUCICHHUE, IOCTPOCHUEM
CEYEHU [UIMHIpPA, KOHYCa.

56 CrepeoMeTpuueckre 3a1aui Ha J0Ka3aTeIbCTBO U BHIYUCICHHUE, IOCTPOCHUEM
CeUeHMH LMIMHIpA, KOHYCA.

o7 IIpukiiaguble 3a1a4n, CBSI3aHHBIE C IIAJIMHIPOM.

58 ITpuknaaHble 3aJjauu, CBSI3aHHbIE C LIUIMHIPOM.

59 Cdepa u map.

60 ITepeceuenue cdepsl U mapa ¢ miockocTbro. Kacanue mapa u chepbl
IJI0CKOCTBI0. By u n3o0paxenue mapa.

61 ITepeceuenue cdepsl U mapa ¢ miockocTbro. Kacanue mapa u chepbl
IJI0CKOCTBI0. By u n3o0paxenue mapa.

62 Ypasuenue chepsl. [Lnomans chepsl u ee yacTel.

63 CummeTpus cdepsl U 1mapa.

64 CrepeoMeTpHuueckre 3aJaul Ha J10Ka3aTeIbCTBO U BHIUHCIICHHUE, CBS3aHHBIE CO
cdepoii u mapom, MOCTPOSHUEM UX CEUEHHH MIOCKOCTHIO.

65 CrepeoMeTpHuueckre 3aJaul Ha J10Ka3aTeIbCTBO U BHIYUCICHUE, CBSA3aHHBIE CO
cdepoii U mapom, MOCTPOSHUEM UX CEUEHHH MIOCKOCTBIO.

66 [TpuknanHbie 3a1a4u, CBSI3aHHBIC CO C(hEepPOr U IIapOM.

67 [ToBTOpEHME: OKPYKHOCTH Ha MIJIOCKOCTH, BBIYMCICHUS B OKPY>KHOCTH,
CTaHJapTHHIC TTOIO0USI.

68 PaznuuHble KOMOMHAIIMY TeJ BPAIleHUs] 1 MHOTOTPaHHUKOB.

69 3amaun no Teme «Tena i MOBEpXHOCTH BPALICHHSD)

70 3anaun no teme «Tena M MOBEpXHOCTH BPAIICHUSD)

71 KonTpoJsbnas padora Ne 4 «Tena u noBepXHOCTH BpalleHHsD)

Il1omaau MOBepXHOCTH M 00bEMBI KPYIVIBIX TeJ — 94

72 O6wem nunuaapa. Teopema 06 00beMe IPSIMOro HUIMHIPA.

73 Brruncienre 005eMOB TeJT ¢ TOMOIIBIO onpeeeHHoro narerpaia. Oobnem
KOHYyca.

74 [Tnomanyu 60KOBOW ¥ MOTHOM MOBEPXHOCTH KOHYCA.

75 CrepeoMeTpHuueckre 3aJaui, CBI3aHHbIE C BHIYHCIEHUEM 00bEMOB LIWIMHPA,
KOHYyca.

76 [Tpuxnanueie 3anaun 1o TeMe «O0BEMBI U TIIOIIAM TOBEPXHOCTEH TeIl.

77 O6mem mapa u mapoBoro cekropa. Teopema 06 o6bveme mapa. [Tnomans cheps.
CrepeoMeTpHuueckre 3aaui, CBI3aHHbIE C BBIYUCIEHUEM 00bEMOB 11apa,
IIAPOBOT'0 CEIrMEHTA U IIAPOBOT0 CEKTOpa.

78 [Tpuknagueie 3agaun 1m0 TeMe «OOBEMBI T€NT», CBS3aHHBIC C 00BEMOM IIIapa u
iomaabio chepsl. COOTHOMICHHS MEXKTY TUIOIIASIMHU TOBEPXHOCTEH U
00BéMaMHU ITOJOOHBIX TEI.

79 [TonoGHBIe Tena B mpocTpaHcTBe. MI3MeHenue oobema rpu 1moj1o0uu.
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CrepeoMeTpHuueckre 3aJaui, CBI3aHHbBIE C BHIYUCIEHUEM 00HEMOB TEN U
TJIOMIAZIEH TOBEPXHOCTEN.

80 KonTpoubnas padora Ne 5 «Iliomaan noBepxXHOCTH U 00beMbl KPYTJIbIX
TeJD

JABukenus — Su

81 JBuxenus npoctpancTBa. OtoOpakeHnus. J{BI>KeHUS U paBEeHCTBO GUTYD.
OO0111e cBOMCTBA IBHKCHHIA.

82 Bunbl aABuKEeHUN: apajuieabHbIi NEPEHOC, IEHTPAJIbHAS CHMMETPUSL, 3€pKalbHas
CUMMETPUS, IOBOPOT BOKPYT MPSMOIL.

83 ITpeo6paszoBanus nonobust. [Ipsmas u cepa Ditnepa.

84 I'eomeTpuyeckue 3a1a4u Ha IPUMEHEHUE JBHKCHUS.

85 KonTpoJsbHas pabora Ne 6 «BekTOpbI B IPOCTPAHCTBE)

IloBTOpEeHUE, 00001IeHNE H CHCTEeMATH3AIUS 3HAHUH — 174

86 Ob6o06mraroniee MOBTOPEHNUE MOHATHI U METOI0B Kypca reomerpun 10-11 ximaccos,
cuctemaruzanus 3HaHui: «llapamienbHOCTh MPSIMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE»

87 O6o06m1aro1iee TOBTOPEHHE MOHATHI U MeTOI0B Kypca reomeTpuu 10-11 xiaccos,
cucTeMaTru3anus 3HaHui: «BeKTopsl B IPOCTPAHCTBE»

88 O6o06m1aro1iee NTOBTOPEHHE MOHATHI U METOI0B Kypca reomerpuu 10-11 xiaccos,
cucTeMaru3anus 3HaHui: «BeKTopsl B IPOCTPAHCTBE»

89 O6o06m1aro1iee NTOBTOPEHHE MOHATHI U MeTOI0B Kypca reomeTpuu 10-11 xinaccos,
cuctemarusanus 3HaHui: «O6beM MHOTOrpaHHUKA

90 O6o06m1aroiiee TOBTOPEHHE MOHATHI U METOI0B Kypca reomerpuu 10-11 xiaccos,
cuctemarusanus 3Hauuil: «O6beM MHOTOrpaHHUKA

91 O6o6m1aro1iee NOBTOPEHHUE MOHATHI U MeTO10B Kypca reomerpuu 10-11 xnaccos,
cucreMaTu3anus 3HaHuil: «Ilnonaau noBepXHOCTU M 0OBEMBI KPYTJIBIX TEJI»

92 Obo06mrarorniee MOBTOPEHNUE MOHATHI U METOI0B Kypca reomerpun 10-11 ximaccos,
cucreMaTu3anus 3HaHuil: «Ilnonaayu noBepXHOCTU M 00BEMBI KPYTIIBIX TEI»

93 HToroBasi KOHTpPoJIbHas padoTa

94 Hrorosasi KOHTpOJILHasi paboTa

95 IToBTOpenue, 0600IIEHNE U CUCTEMATHU3AIIMS 3HAHUM.

96 HcTopus pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€ poJib B pa3BUTHUN
COBPEMEHHBIX MH)XEHEPHBIX M KOMITbIOTEPHBIX TEXHOJIOTUH.

97 HcTopus pa3BUTHS CTEPEOMETPUM KaK HAyKH U €€ poJib B pa3BUTUN
COBPEMEHHBIX HH)XCHEPHBIX M KOMITbIOTEPHBIX TEXHOJOTUH.

98 HcTopus pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX Y KOMIIBIOTEPHBIX TEXHOJIOTUH.

99 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAyKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX Y KOMIIBIOTEPHBIX TEXHOJIOTUH.

100 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAyKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX Y KOMIIBIOTEPHBIX TEXHOJIOTUH.

101 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAyKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX NH)KEHEPHBIX M KOMIIBIOTEPHBIX TEXHOJIOTHH.

102 HcTopus pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX Y KOMIIBIOTEPHBIX TEXHOJIOTUH.

HTOI'O - 102y
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