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HHOACHUTEJIBHAA 3AIIUCKA

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

I'eomeTpus saBnseTcss 0JHUM U3 0Aa30BBIX KYPCOB Ha YPOBHE CpellHEro oOuiero oopa3oBaHus, TaK Kak
o0OecrieurBaeT BO3MOXKHOCTb HM3YyU€HUS IUCIUIUIMH €CTeCTBEHHOHAYYHON HAIIPaBICHHOCTH M MPEIMETOB
TYMaHUTapHOTO IUKIA. [I0CKOJIBKY JIOTHYEeCKOe MBIIUICHHE, (hopMUpyeMoe MPpH M3YyYCHUH OOYYarOUIMMHUCS
MOHATUMHBIX OCHOB T'€OMETPHUM, IIPU JOKA3aTEIbCTBE TEOPEM M IOCTPOCHUU LIENOYKH JIOTHYECKHUX
YTBEPXKIACHUM IpU PEIICHHMM TIE€OMETPUYECKMX 3a/ad, YMEHHE BBIABUTaTb M OIPOBEPraTh TI'MIIOTE3BI
HEMOCPEACTBEHHO UCIIONb3YIOTCS IIPU PELICHUH 33/]]a4 €CTECTBEHHOHAYYHOTO ITUKJIa, B YAaCTHOCTH (PU3UUECKIX
3az1a4.

Ilenp ocBoeHus mporpaMMbl yueOHOro kypca «l'eomerpusi» Ha YriyOJEHHOM YpOBHE — pa3BUTHE
WHIUBUAYAIBHBIX CIIOCOOHOCTEH 00ydJaromuxcsi Mpu U3Y4eHUU TeOMETPUH, KaK COCTABIISAIONIEH MPeaIMeTHON
obnactu «Marematuka 1 HHGOpPMaTHKa» yepe3 00ecredeHre BO3MOKHOCTH MPUOOPETEHUS U HCTIOIb30BAHMS
Oosee TIIyOOKHMX T€OMETPHUYECKUX 3HAHUM W NIEHCTBHH, CIIEHU(PHUYHBIX T'€OMETPHH, M HEOOXOAMMBIX JUIS
YCIIEHIHOTO MPO(ecCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BAHUEM MAaTEMATHKU.

[IpuoputeTHbIMU 3aJauaMy  Kypca TE€OMETpUM Ha YIrIyOJEHHOM YpOBHE, pacCIIUpPSIOIIMMU U
YCUITUBAIOIIUMU Kypc 6a30BOT0 YPOBHS, SIBISIFOTCSI:

* paclIMpeHHE MIPEICTABICHHS O TEOMETPUU KaK YaCTU MUPOBOM KyJIbTYPbl M1 POPMUPOBAHUE OCO3HAHUS
B3aUMOCBSI3U T€OMETPHUU C OKPYKAIOIUM MUAPOM;

* (hopmupoBaHUE MPENCTaBICHUS O MPOCTPAHCTBEHHBIX (PUrypax Kak O BaKHEHUIINX MaTEeMAaTUYECKUX
MOZEJIAX, TO3BOJISIIOIIUX ONMCHIBATh U MU3y4aTb PA3HBIC SABJICHUS OKPYKAKOLIErO0 MUPA; 3HAHUE MOHATHUIHOTO
anmaparta 1no pazzaeny «CrtepeoMeTpus» MKOJILHOTO Kypca F€OMETPHH;

* (hoopMUpOBaHME YMEHHUS BJIAJETh OCHOBHBIMU MOHATUSIMH O MPOCTPAHCTBEHHBIX (Urypax U HX
OCHOBHBIMM CBOWCTBaMU; 3HaHHE TeOpeM, (POpPMyYJ U yMEHUE UX MPUMEHATh; YMEHUS JOKa3bIBaTh TEOPEMBI U

HaxXOJUThb HCCTAHIAPTHLIC CITOCOOBI peuiceHud 3a1a4;

* (hopMUpOBaHME YMEHMsI PACIIO3HABATh HA YEPTEXaX, MOJCIAX U B PEAIbHOM MHPE MHOTOTPAHHUKHU U
TeJa BpallleHHs; KOHCTPYUPOBATh F€OMETPUUECKUE MOIEIIH;

* (hoopMuUpOBaHNE TOHUMAHUS BO3MOXHOCTH aKCHOMAaTHYECKOTO TOCTPOSHUS MaTeMaTHUECKUX TEOPUd;
(bopMHpOBaHNE TOHUMAHHUS POJIM AKCUOMATUKHU IIPU NMPOBEICHUHU PACCYKIECHUN;

* (hoopMUpOBaHME YMEHHs BIaJE€Th METOAAMHU JI0Ka3aTeIbCTB M aJTOPUTMOB pELICHHs; YMEHHUsS HX
IIPUMEHSATH, IPOBOJUTH JI0KA3ATEIbHBIE PACCYKIECHUS B XOJE PEUICHUS CTEPEOMETPUUYECKUX 3a/1a4 U 3a/1a4 C
MPAKTUYECKUM CoJiepKaHueM; (opMHpOBaHUE MPEJCTaBICHUS O HEOOXOAMMOCTH JI0Ka3aTelbCTB MPH
000OCHOBAaHMU MAaTEMaTHYECKUX yTBep)KI[eHI/II\/'I U pPoOJIM AaKCHMOMATHKHM B IIPOBCACHHU OCAYKTHBHBIX
pacCyKJIeHUH;

* pa3BUTHE M COBEPLICHCTBOBAaHME HMHTEIJICKTYAJIbHBIX M TBOPYECKHX CIOCOOHOCTEH 0Oyuarommxcs,
MMO3HaBaTEeNbLHOU AKTHUBHOCTH, UCCJIEA0BATCIIbCKUX YMGHHﬁ, KPUTUYHOCTHU MBIINIJICHUSA, UHTEPECA K U3YYCHUIO
TE€OMETPUH;

* (hopmupoBaHre (QYHKIMOHATBHON TI'PaMOTHOCTH, PEJIEBAaHTHOM TI'€OMETPHHM: YMEHHUS paclo3HaBaThb

IMPOABJICHUA T'COMECTPUUICCKHUX HOH?ITI/Iﬁ, 00BEKTOB U SaKOHOMepHOCTeﬁ B PCATIbHBIX XN3HCHHBIX CUTyallUAX U



[P U3YYCHUU IPYTUX YUEOHBIX MTPEIMETOB, TPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, MOACTUPOBAHUS
peaNbHBIX CUTYAINH, UCCIIEIOBAHUS TIOCTPOCHHBIX MO/JIEICH, HHTEPIIPETAIIMU MTOJIYYCHHBIX PE3yJIbTATOB.

OcHoBHBIE cojepkaTenbHble TUHUHU Kypca «['eomerpun» B 10—11 knaccax: «lIpsimMbie U MIIOCKOCTH B
MpoCTpaHcTBe», «MHororpaHHukn», «Tema BpameHus», «BeKTOpbl W KOOPAMHATHI B TMPOCTPAHCTBER,
«/IBroKeHHS B IPOCTPAHCTBEY.

ChopmynupoBannoe B DenepaibHOM TOCYAAPCTBEHHOM O0Opa30BaTEIbHOM CTaHIAPTE CPEIHETrO
obOmero oOpa3oBaHus TpeOOBaHUE «YMETh OIEPUPOBATH IMOHATUSMUY», PEICBAHTHBIX TEOMETPHUU Ha
yray6néaaoM ypoHe o0yuenust B10—11 kmaccax, OTHOCHUTCS KO BCEM COJIEPIKATEIbHBIM JIMHUSM Y4eOHOTO
Kypca, a popMupoBaHUE JIOTHUECKUX YMEHUN pacTpeIeNIIeTCsl He TOJIBKO MO COJIEPKATEIBHBIM JIHHHSIM, HO U
mo rogam obyuenus. ConepkaHue oOpa30BaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pPE3yabTaTaM OCBOCHUS
[TpumepHoit pabodeit mporpaMmbl, paciipeIeIEHHBIM I10 ToJIaM 00y4YeHHUs, CTPYKTYPUPOBAHO TaKKUM 00pazoM,
9TOOBl KO BCEM OCHOBHBIM, MPUHIUIHAIBLHBIM BOIpocaM oOydaromiuecs oOpalaiich HEOAHOKPATHO. JTO
MO3BOJIICT OPraHW30BaTh OBJIAJICHUE TCOMETPUUYCCKUMH TOHATHSIMH M HaBBIKAMH IIOCJICIOBATEIBHO H
MOCTYIATENbHO, C COOJIIOICHUEM MPUHIINIIA IPEEMCTBEHHOCTH, & HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO CUCTEMY
TCOMETPUUYECKUX TPEACTABICHUN OOy4aromMXCs, pacmupss u yooyomss e€, o0pasys MNpodHbIe
MHO>KECTBEHHBIC CBSI3H.

[Tepexo k U3y4eHUIO T€OMETPHUH HA YTITYOJIEHHOM YPOBHE MTO3BOJISET:

—C03/1aTh YCIOBHS I AU PEpeHInauu 00yICHHsI, TTIOCTPOSHUS WHINBHIYaTbHBIX 00pa30BaTEIIbHBIX
porpaMM; OOECIICYUTh YIIIYOJIEHHOE H3YyYCHHE TEOMETPHHM KaK COCTABIIAIONICH YYeOHOro TpeaMeTa
«MareMaTuka,

—TIOJITOTOBUTH O0YJAFOIIMXCS K MTPOJOHKCHHUIO H3yUSHHSI MATEMAaTHKH ¢ y4E€TOM BBIOOpa Oymyteit

npodeccuu, odecreynBas MPeeMCTBEHHOCTh MEXK/Ty OOIIMM U Mpo(dhecCuOHaTLHBIM 00pa30BaHUEM.

MecTto yueOHOro Kypca B y4eOHOM IJIaHe
B Yue6HoMm nmnane Ha u3yuenue yriyonéHHoro kypca reometpuu B 10—11 kitaccax OTBOIUTCS HE MEHEE

3 y‘le6HHX YaCOB B HEACIIO B TCUCHHUEC KaXXI0T'0 roJa 06yquI/151, BCCT0 3a IBA roga o6yquI/1${ — He meHee 204

y4eOHBIX YacoB.

IInanupyemsblie npeaMeTHbIe pe3yabTaThl 0cBOeHUs [IpumepHoii padoyeil mporpamMmsl (110 roxam
o0yueHust)

OcBoenune yueOHOro Kypca «l'eoMeTpusi» Ha ypOBHE CpeAHEro oOmero oOpa3oBaHUS JIOKHO

obecneunBaTh AOCTHIKCHUC CIICAYIOIHX MPEIAMCTHBIX 06p3.30BaTeJIBHLIX PC3yJIbTATOB:

10 xaacc

*  CBo0OOmHO oOmEepHpOBaTh OCHOBHBIMHU IMOHSATHUSMHU CTEPEOMETPHH TPH PEIICHUU 33a7a4 W MPOBEICHUHU
MaTe€MaTHYECKUX PACCyKICHUMN.

® HpI/IMeHSITI) AKCUOMBI CTepeOMeTpI/II/I " CJIICACTBHA U3 HUX HpI/I pemeHI/m FeOMeTpI/I‘IeCKI/IX 3aaad4.

*  KnaccudunupoBars B3aMHOE PACIIONIOKEHHUE TPSMBIX B MPOCTPAHCTBE; MIOCKOCTEH B MPOCTPAHCTBE;

MPSAMBIX U INIOCKOCTEMN B MTPOCTPAHCTBE.



CB0oOOIHO oOmepupoBaTh MOHATHUAMHU, CBSI3AHHBIMH C YIJIaMH B IPOCTPAHCTBE: MEXAY MNPSMBIMH B
MPOCTPAHCTBE; MEXKIY IPSIMOU U TIOCKOCTBIO.

CB000OHO OnIEpUPOBATH MOHATHSIMH, CBI3aHHBIMU C MHOTOT'PaHHUKAMHU.

CB0OOOIHO pacro3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHUKOB (MpU3Ma, MHUpPaAMUAA, MPSIMOYTOJbHBIN
napaiesienune, Kyo).

KnaccudunupoBaTts MHOTOTpaHHUKH, BEIOMpAsi OCHOBAHUS JJIsl KJIaCCU(PUKAIUH.

CB000OIHO ONIEpUPOBATH MOHATHIMH, CBSI3aHHBIMU C CEYEHUEM MHOTOIPaHHUKOB IIOCKOCTBIO.
BoinonHsATe mapaiienibHOe, IIEHTPaIbHOE U OPTOrOHAJIbHOE MPOEKTUPOBAaHUE (UTYp HaA IIIOCKOCTH;
BBITIONHSATH H300pakeHus (PUryp Ha MIOCKOCTH.

Ctpouth ceueHus: MHOTOIPaHHUKOB Pa3IMYHBIMU METO/IaMH, BBIIIOJIHATH (BBIHOCHBIE) TJIOCKHE YEPTEXKU
U3 PUCYHKOB IPOCTBIX 00BEMHBIX (PUTYpP: BH]I CBEPXY, COOKY, CHU3Y.

BbruncnsaTe 1IIOmaaM MOBEPXHOCTEH MHOTOTPAHHUKOB (MpHU3Ma, MHpaMUia), TEOMETPUUYECKUX Te C
MIPUMEHEHHEM (DOPMYIL.

CB000IHO OTIEPHPOBATH MOHATUAMU: CHMMETPHS B TIPOCTPAHCTBE; LIEHTP, OCh U IUIOCKOCTh CHMMETPUH;
LEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPBI.

CB000IHO ONIEpUPOBATH MOHATUSMH, COOTBETCTBYIOIIMMH BEKTOPaM M KOOPAMHATAM B IIPOCTPAHCTBE.
BpInosHATE AEHCTBUSA HAJl BEKTOPAMHU.

Pemarp 3amaum Ha [10Ka3aTeIbCTBO MAaTEMaTHYECKMX OTHOIICHMH W HaXO0XKJICHHE T€OMETPUUYECKUX
BEJIMYMH, IPUMEHSSI H3BECTHBIE METO/IbI IIPY PEIICHUH MAaTEMaTHUECKUX 3a/1a4 TIOBBIIIEHHOTO U BBICOKOTO
YPOBHSI CIIO)KHOCTH.

[IpuMeHsTh MpocTellIne MPOrpaMMHBIE CPEICTBA U AIIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI IMPHU
PEIIEHIH CTEPEOMETPUIECKHX 3a/1a4.

W3BnekaTh, mpeoOpa3oBhIBATH M MHTEPIIPETHPOBATH HH(OPMAIIHIO O TIPOCTPAHCTBEHHBIX T€OMETPUIECKUX
¢burypax, IpeJaCTaBICHHYIO Ha YepTekaxX U PUCYHKaX.

[TpuMeHsTh TONMyYeHHBbIE 3HAHUS Ha TPAKTHKE: CPaBHUBATh W AHAJIM3UPOBATh peallbHbIE CHTYAIlWH,
IPUMEHATh M3Y4YEHHBbIE MOHATUS B INpoOllecce MOMCKA pEIIeHUs MaTeMaTHYecKH c(hopMyTupoBaHHOMN
poOJIEMBI, MOJICIMPOBATh pealibHbIe CUTYALMHU Ha SI3bIKE T€OMETPHH, UCCIIeI0BATh OCTPOSHHBIE MOJIENH
C WCIOJB30BAaHMEM TE€OMETPUYECKHX TOHATHH M TEOpeM, amrmapara anreOpbl; pemaTh MPaKTHYECKHe

3aaa4u, CBA3aHHBIC C HAXOKACHUEM I'COMCTPUYCCKUX BCIIMYUH.

HmeTth MMPpEaACTaBJICHUA 00 OCHOBHBIX 3Tamax pa3BUTHA T€OMCETPHUU KaK COCTaBHOM 4YacCTH q)YHI[aMCHTa

Pa3BUTHS TEXHOJIOTHA.

11 kaacc

CB0OOIHO omepupoBaTh MOHATUSIMHU, CBSI3aHHBIMHM C LWIMHIPUYECKON, KOHMYECKOH M cdepruyeckon
MOBEPXHOCTSAMU; OOBSCHATH CIIOCOOBI ITOTyUEHHUSL.

OnepupoBath MOHATHSIMH, CBI3aHHBIMU C T€JIaMU BpAILLEHUS: IIWINHIPOM, KOHYCOM, CEpoit U IapoM.
Pacnio3naBath Tena BpaiieHus (IWIMHAP, KOHYC, cdhepa U map) U OObSICHATh CHOCOOBI MOIyUYeHHs Tel
BpalICHUS.

KHaCCI/I(I)I/II_[I/IPOBaTL B3aMMHOC PACIIOJIOKCHUC C(bCpLI " IJIOCKOCTH.



BbramciasiTe BeTMUMHBI 3JIEMEHTOB MHOTOTPAHHHUKOB | TEJT BPAILICHHS; 00BEMBI 1 TUTOIIA N TOBEPXHOCTEH
MHOTOT'PaHHHUKOB U TEJI BPAIIEHUs], FTEOMETPUUECKUX TN C IPUMEHEHUEM (popmyi.

CB00OHO ONIEpHPOBATH MOHATHAMH, CBI3aHHBIMU C KOMOMHAIIMSIMU TEJ BPALIEHUS] © MHOTOTPAaHHUKOB!
MHOT'OTPaHHHK, BIIMCAHHBIN B chepy U ONMCAHHBIN 0K0JI0 chepbl; cdepa, BMcaHHast B MHOTOTPAHHHK WITH
TEJIO BPAILECHHUSL.

BBI4mcasiTe COOTHOIICHHUS MEKAY IJIOMIAASMHU MIOBEPXHOCTEH U 00BEMaMH MOJOOHBIX TEL.

N300paxaTs M3y4aemble (UTypbHl; BBIIOIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKH M3 PUCYHKOB IMPOCTBIX
00BEMHBIX (HUTYpP: BH]I CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJl BPAIICHUSI.

M3BnekaTh, MHTEPIPETHPOBATH M IPEOOPa30BHIBATH HHPOPMALHIO O IIPOCTPAHCTBEHHBIX T€OMETPHUCCKIX
¢burypax, npeAcTaBICHHYIO Ha YepTekax 1 PUCYHKaX.

CB00OOHO ONIEpHPOBATH MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BEIMONHATE Onepanuy Hajl BEKTOPaMHU.

3amaBaTh IIIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPIMHAT.

Pemrate reomeTpudeckue 3a1aull Ha BHIYHMCICHUE YTIIOB MEXKIY HPSIMBIMU M TUIOCKOCTSIMH; BBIYHCIICHUE
PacCTOSHUK OT TOYKH JI0 TUIOCKOCTH; B II€JIOM, Ha IPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOJa MpH

peuieHun.

CBOOOJTHO OMEpUPOBATh TOHATHUSMH, CBSI3aHHBIMH C JIBXKCHHEM B TPOCTPAHCTBE; 3HATh CBOWCTBA
JIBMDKCHUH.

BBITIONTHSATEH H300paKEHUSI MHOTOTPAHHUKOM | TEJI BPAIICHHS ITPH MapaJUIeIIbHOM IIEPEHOCE, [ICHTPATLHOM
CUMMETPUH, 3ePKATbHON CHMMETPHUH, IIPU IIOBOPOTE BOKPYT MPSAMOIA; MpeoOpa3oBaHusl MOA0OHS.
CtpouTh Ce4eHHs] MHOTOTPAHHHUKOB M TEJl BpallCHHWsS: CEYCHHS IWiInHApa (mapajuieibHO U
MEPIEeHIUKYISIPHO OCH), CEYeHHs KOHYyca (mapajuiebHOe OCHOBAHUIO M MPOXOJsIee Yepe3 BEpIIUHY),
CEYeHMs 11apa.

Hcnonbs30BaTh METOIBI TOCTPOEHUS CEUECHUI: METOT CJIEIOB, METO/1 BHYTPEHHETO IMTPOCKTUPOBAHUS, METO/T
MepeHoca CeKyIen MmI0CKOCTH.

Jloka3bIBaTh r€OMETPUUECKUE YTBEPKIACHUS.

[IpumensTh reoMeTpudeckre (GakThl ISl PELIeHUS CTePEOMETPUYECKUX 3a/ay, MPeArnoararimx
HECKOJIBKO IIaroB PEIICHUs, €CJIM YCIOBHS IPUMEHEHUS 3a/IaHbl B IBHOW U HESIBHOU (hopme.

Pemate 3agaun Ha [10Ka3aTENbCTBO MAaTEMaTHYECKHUX OTHOILIEHUNW W HAXO0XJIECHHE TeOMETPUUYECKHX
BEJINYHH.

[IpuMeHATh TpOrpaMMHBIE CpPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMBI TpPHU PEIICHHUH
CTEPEOMETPHUUYECKUX 3a]1a4.

[IpuMeHATh MONMy4YeHHBbIC 3HAHWS HA TPAKTUKE: CPAaBHHUBATh, AHAIM3UPOBATH M OIEHWBATH PEATbHBIC
CUTyalluM; NPUMEHSITh H3YYCHHbIC NOHSATHUS, TEOPEMBI, CBOMCTBA B IIpOILlECCe IOUCKA pEHICHUS
MaTeMaTU4eckKu CPOpPMYIMPOBAHHONW TIPOOIEMBI, MOJEITUPOBATh pEabHBIE CHTYallMM Ha S3BIKE
T€OMETPHUHU, UCCIIEOBATh MTOCTPOSHHBIE MOJEIIH C UCIIOJIb30BAHUEM I'€OMETPHUECKUX TTOHITHI U TEOPEM,
ammapara ajareOpsbl; pemaTh TPaKTHYECKUE 3a]]a4H, CBI3aHHBIE C HAX0KICHHNEM T€OMETPUIECKUX BEIIMUHH.
Nwmets nipencTasiienrs 00 OCHOBHBIX dTamax pa3BUTHS T€OMETPUU KaK COCTaBHOU YacTu (hyHIaMeHTa

Pa3BUTHS TEXHOJIOTHA.



COJEP)KAHUE YYEBHOI'O KYPCA (IIO TOZAM OBYYEHMUA)

10 kaacc

HpﬂMBIe H IIJIOCKOCTH B IIPOCTPAHCTBE
OCHOBHBIE TTOHATHSI CTEPCOMETPHUHU. Tqua, npsAMas, IJIOCKOCTb, IIPOCTPAHCTBO. Ilonsatue o0

aKCMOMAaTHYECKOM IIOCTPOEHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUHU U CIICICTBUS U3 HUX.

B3aumHOe pacnonoxeHue MNpsAMBIX B INPOCTPAHCTBE: IIEPECEKAIOIMECs, IMapajllelbHble U
CKpeluBaromuecs npsaMsle. [IpuzHaku ckpemmBaromuxcs npsAMbIX. [lapamienbHOCTs NpAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE: NapajuIeIbHbIE NPSAMBIE B IPOCTPAHCTBE; MAPALIEIBHOCTh TPEX NPSAMBIX; NapalIeIbHOCTh
npsMoil U 1uiockoct. llapaminensHoe W LEHTpalbHOE NPOEKTHpOBaHUE, M300paxeHue ¢uryp. OCHOBHBIC
CBOICTBA MapajyieNbHOTO MpoeKTHpoBaHusA. M3oOpaxeHue ¢GuUryp B MapauIeIbHONW NPOCKIMU. YTIBI C
COHAIPABJICHHBIMA CTOPOHAMH; YIOJ MEXAY HNPSMBIMM B IPOCTpaHCTBE. llapayinenbHOCTh INIOCKOCTEN:
napajJiesibHble IUIOCKOCTH; CBOMCTBA MapajliesIbHBIX III0cKocTel. IIpocreiiine npocTpaHCTBEHHbIE (UTYPBI
HAa IUIOCKOCTH: TETPA3P, NapaJUICIEIUIIET; TOCTPOCHUE CEUECHUH.

[lepneHIUKYIAPHOCTD MPSAMOM U IUIOCKOCTH: NEPIEHIUKYJISPHBIE MPSIMBIE B IIPOCTPAHCTBE, IPSIMbIE
NapajuleJIbHbIE U NEPIEHIUKYISPHBIE K IUIOCKOCTH, NPU3HAK NEPHEHIAUKYJISIPHOCTU NPSIMOM M IUIOCKOCTH,
TeopeMa O MpsIMON MNEepPHEeHAUKYISIpHON IIockocTu. OpTOroHaabHOE MNpoekTUpoBaHue. [lepneHaukynsap u
HAKJIOHHBIE: PACCTOSIHHAE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT IPSMOM 10 IMIIOCKOCTH, MPOEKIHUs (GUTYpHI Ha
IUIOCKOCTB. l1leprenauKyIIpHOCTD MIIOCKOCTEN: IPU3HAK NEPIEHIUKYIPHOCTH IBYX ILUIOCKOCTeN. Teopema o
TPEX NMEPIEHIUKYIIApax.

Yribl B IPOCTPAHCTBE: YroJl MEXAY HPSAMON W INIOCKOCTBIO; IBYI'PAHHBINA YroJl, JIMHEWHBIA YroOJ
IBYTPaHHOIO yria. TpéXrpaHHbI U MHOrorpaHsHsle yribl. CBOICTBAa IUIOCKMX YIJIOB MHOTOTPaHHOTO YIJIA.
CBolicTBa IIOCKUX M JBYTPAaHHBIX YIJIOB TPEXIPAHHOTO yria. TeopeMbl KOCMHYCOB M CHHYCOB JUIS

TPEXTPAHHOIO YIJIA.

MHOrorpaHHUKHU

Bunbl MHOrorpaHHukoB; pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yronpHas mnpusMma; npsmas u
HaKJIOHHas TpU3MbI; OOKOBas M TOJHAs IOBEPXHOCTh Mpu3Mbl. llapamnenenunesn, HpSMOYTOJIBHBIN
napajuleJienunes] u ero cpoiicrsa. KpaTuaiimme myTM Ha MOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa.
ITpoctpanctBenHass Teopema [lucdaropa. ITupamupma: n-yronbHas NupaMuja; NpaBWIbHAs U yceyEHHas
nupamubl. CBolicTBa pébep M OOKOBBIX TpaHeil NpaBWiIbHOM mupamMuibl. [IpaBUiIbHBIE MHOTOTpaHHUKU:
MpaBUJIbHASA NPU3Ma U MIpaBUJIbHAS MMPAMUJIA; IPABUIIbHAS TPEYTOIbHAs MMPAMH/IA U MPABWIBHBINA TETPadIp;
Kky0. [IpencraBneHue o NpaBUILHBIX MHOTOTPAHHUKAX: OKTAd/Ip, TOJAEKAdAP U UKOCAdIP.

Brruuciienue 31eMeHTOB MHOTOTPaHHHUKOB: pEOpa, AuaroHaiu, yrisl. [lnomans 60K0BOM MOBEPXHOCTH
U TIOJTHOM MOBEPXHOCTHU MPSIMOM NMPU3MBI, IJIOLIA (b OCHOBaHMH, TeOpeMa 0 OOKOBOW MOBEPXHOCTH MPSMOMN
npu3Mbl. [lnomans OOKOBOI MOBEPXHOCTH W MOBEPXHOCTH IMPABUIBHOM MUpPaMUABI, T€OpeMa O IUIOLaan

YCE4EHHOW MUPAMHU/IBI.



CumMMeTpHsi B MPOCTPAHCTBE. DJIEMEHThl CUMMETPHUM IPABWIBHBIX MHOTOTpaHHUKOB. CUMMETpuUs B
IIPAaBUJILHOM MHOT'OI'PDAHHMKE: CUMMETPHUs MapajuIeNICIIUIEa, CUMMETPUs NPABWIBHBIX IIPU3M, CUMMETPUS

MPaBWJIbHOMN MHUPaMUJIBI.

BekTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE
[lonsTus: BEKTOp B MPOCTPAHCTBE;, HYJIEBOW BEKTOp, JUIMHA HEHYJIEBOI'O BEKTOPA; BEKTOPHI

KOJIJIMHEapHbIe, COHAIPABJICHHbIE M IPOTHBOIIOJIOXKHO HAalpaBICHHbIE BEKTOpPbl. PaBEHCTBO BEKTOPOB.
JleicTBUSI C BEKTOPAMHU: CJIO’KEHUE U BBIYMUTAHUE BEKTOPOB; CyMMa HECKOJIBKMX BEKTOPOB; YMHO)KEHHUE BEKTOpA
Ha yncio. CBolicTBa ci0xkeHus! BeKTopoB. CBONCTBAa YMHOKEHUSI BEKTOpa Ha uucio. [lonarue kommianapHsie
BeKTOpbIl. [Ipu3Hak KoMIutaHapHOCTH TpEX BeKTOpoB. IlpaBuno napamienenunena. Teopema o pasiiokeHUn
BEKTOpa MO TPEM HEKOMIUIaHapHbIM BekTopaM. [IpsMoyroibpHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunats! Bekropa. CBsA3b MEX Ay KOOPANHATAMU BEKTOPA U KOOPAMHATAMU TOUEK. YTOJI MKy BEKTOPaMH.

CKaJ'ISIpHOG IMPOU3BCACHNEC BCKTOPOB.

11 xknacc Teaa
BpaleHUs

[ToHATHA: UMAMHApPUYECKas MOBEPXHOCTb, KOHUYECKAash MOBEPXHOCThb, cepuyeckas IOBEPXHOCTH,
obpasyromue nopepxHocreld. Tena BpalieHus: UIMHAP, KOHYC, YCeUEHHBIM KOHYC, cdepa, map. B3aumuoe
pacrioyio)keHre cdepbl U IJIOCKOCTH; KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue Tesl BpalleHUs Ha
iockocT. Pa3séprka munmunHapa u konyca. CuMMeTpus cepbl 1 mapa.

O0béM. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00BEME MPSIMOYTOILHOTO TapajlIeIeIuIea 1
cienctBus u3 He€. OOBEM NpsIMON M HAKJIOHHOM NPU3MBI, IWIMHAPA, TUPaMUIbel U KoHyca. O0bEM mapa u
1apOBOT'O CErMEHTA.

KomOuHanmu Ten BpallleHHs U MHOTOTpaHHUKOB. [Ipu3ma, BucaHHas B IWJIMHAP, ONMUCAHHAS OKOJIO
mwmHApa. [lepeceyenne cdepsl u mapa ¢ miockocTeio. Kacanue mapa u cdepsl miaockoctsto. [lonarue
MHOT'OI'paHHHKa, OTIMCAHHOT'O OKOJIO cepsl, chepbl, BIUCAHHONH B MHOTOTPAHHUK WJIM TEJIO BPALICHHUS.

[Inomianp moBepXHOCTH MMWIMHJPA, KOHYCa; TuIoaab chepsl U e€ yacteil; [loqodue B mpocTpaHCTBe.
OtHomenne o0BEMOB, TUIOMIAJEH MoBepxHOCcTel MoAo0OHBIX ¢uryp. IlpeodpazoBanue 1mompodus, TOMOTETHS.
Pemenue 3a1a4 Ha MJIOCKOCTHU C UCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METO/IOB.

[locTpoenne ceueHUl MHOTOTPAaHHUKOB W TE€J BpalllEHUS: CEYEHHUS LMIUHApa (HmapajuleIbHO H
NEePIEHIUKYIIIPHO OCH), CeUeHHsI KOHYyca (TapasieIbHOe OCHOBAHUIO U MTPOXO/ISIEe Yepe3 BEPILINHY ), CEUCHUs
11apa; METOABI MIOCTPOEHUSI CEYEHUI: METOJL CJIE0B, METOJ] BHYTPEHHETO IPOEKTUPOBAHUS, METOJ, IIEPEHOCA

CEKYILEH MIOCKOCTH.

BekTopbI M KOOPAMHATHI B IPOCTPAHCTBE
Bexrops! B npoctpancTBe. Onepanuu Haja BeKTOopamu. BekTopHOEe yMHOXeHHe BeKTOpoB. CBoiiCcTBa

BEKTOPHOI'0 YMHOKEHHUs. [IpsmMoyronpHas cucremMa KOOpAUMHAT B IpocTpaHcTBe. KoopIMHATHI BEKTOpA.

Pasnoxxenue Bektopa o 6aszucy. KoopauHaTHO-BEKTOPHBIN METOJ] MIPU PELICHUH T€OMETPHUUECKHX 3ajay.



JBHKEeHHS B IPOCTPAHCTBE
JIBroxeHus npoctpancTBa. OTodpaxxkenus. JBmkeHus 1 paBeHCTBO puryp. OO11re CBONCTBA ABUKEHHA.

Bunbl nBHKeHMIN: TapaJIJIENbHBIN IIEPEHOC, HEHTPaIbHAs CHMMETPHS, 3€pKajibHasi CAMMETPHS, IOBOPOT BOKPYT

npsimoii. [Ipeo6pazoBanus nmogodus. [Ipsmas u cepa Ditnepa.

TEMATHYECKOE IIVTAHUPOBAHUE YYEBHOI'O KYPCA
(10 I'OJAM OBYYEHMUA)

10 kyacc (He meHee 102 yacoB)

Ha3Banmue
paszaena
(TembI) OcHOBHbBIE BU/IbI AeSITEJIbHOCTH
OcHoBHOE coaep:xaHue
Kypca yuyamuxcst
(koIM4YeCTBO
4acoB)
BBenenne OcHoBHbBIE Onpenensitb TUIOCKOCTh Kak (urypy, B
B NMPOCTPaHCTBeHHbIE GUIYPBI. | KOTOPOU BBINOJIHAETCS IIIIAHUMETPHS.
crepeomerpu [Tousarus CTEPEOMETPHHU: JlenaTte npocTeire JOru4ecKue BhIBOIbI
“;3 TO4YKa, TIpsAMasd,  IUIOCKOCTD, | y3 aKCUOMATUKHU TIOCKOCTH.
q
(23 4) TIPOCTPAHCTRBO. OCHOBHBIE | [TnuomuTs IDEMEpEl  PeAbHBIX
mpaBuia  U300pakKeHUs  Ha .
00BEKTOB, uaeanu3amnuen KOTOPBIX
PUCYHKE MIJIOCKOCTH,
MAPATIIENBHBIX TPAMBIX SIBJISIFOTCSI aKCMOMbBI T€OMETPHHU.
(OTpEe3KOB), CepeUHBI OTPE3KA. Hsy4ars, TIPUMCHATE TIpUHIIAIIBI

[TonsTusa: mepecekaromuecs
IJIOCKOCTH,  IIEPECEKarOIINECs
npsiMasi v IJIOCKOCTb;

IIOCTPOCHUS CEYEHU.

Hcnonb30BaTh 1715 IOCTPOEHUS CEUEHU N
METOJ  CJEeIO0B, METOJ  BHYTPEHHEIO
IIPOEKTUPOBAHHUS, METOJ IEPEHOCA CEKYILEH




HOJIyIIPOCTPAHCTBO.
MHororpanHuky,

nU300pakeHue MPOCTEHIINX

IIPOCTPAHCTBEHHBIX ¢uryp,

HECYIIECTBYIOIIUX OOBEKTOB.
AKCHOMBI CTepeOMeTpHHU U
nepBbie CJIeICTBUA U3 HUX.
CriocoObl 3a71aHus IPSAMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE.
O6o3HaueHUs] TMPAMBIX |
TUIOCKOCTEM.

Ceuenusi. N3o6paxenue
CECUCHHM MHUpaMHIbl, Kyba W
MPU3MBI, KOTOPBIC IPOXOJIST
yepe3 ux péopa. M3obpaxkeHue

IIepeCeyYeHUs MOJIYYEHHBIX
mIockocTer.  PackpamuBanue
IMOCTPOEHHBIX CCUCHUH
pa3HBIMU I[BETaMHU.

MeTtoa cJea0B IS
MOCTPOCHUS CeYeHHUIl.
CaoiicTBa IIEPECECUYCHNN
MIPSMBIX 151 IJIOCKOCTEM.
[Toctpoenue CECUCHUI B
nupamuze, Kybe 1o TpéMm

ToukamM Ha p&opax. CoznaHue
BBIHOCHBIX YEpTEXel U 3aIHCh
I1arOB TIOCTPOCHHS.

IloBTOpEeHME
IVIAHMMETPHUH.

Teopema 0
MPOTIOPLIMOHANIBHBIX OTPE3KaX.
[TonoGue TPEYroJIbHUKOB.
Teopema Menenas. Pacu€ter B
CEUYEHUSX Ha BBIHOCHBIX
yepTexax.

Uctopus pa3BUTUA

IIaHUMCTPHUH U CTCPCOMETPUHU

IIJIOCKOCTH.

Pemiatb crepeoMeTpryecKue 3aauu: Ha
OIPENEIICHUE BUIA CEYCHHUSI U HAXOKICHUE
€ro IUIoIIaau.

AKTyanu3upoBaTh bakTbI 151

METOJbI IUNITAHUMETPUU, PEIEBAHTHbBIC
TE€ME, IPOBOJIUTH AHAJIOTUH.

Hcnoanb3oBaTh 0OpH pelICHUH 334ad
CleyIolne IJIaHUMETPUUYEeCKUue (PakThl U
METO/BI:

Teopembl @arneca U 0 TPONOPLUHUOHATIBHBIX
OTpe3Kax. AJITOPUTM JIEJIEHHs] OTPE3Ka Ha N
paBHbIX yacTen. Teopema Menenas.

PaBHOOEeApeHHBIIM TPEYTOJIbHUK.
PaBHOCTOpOHHMI TPEYTOJIHUK.
[IpsamoyroiibHbIi  TpeyronbHUK. CBONCTBO
CpEIHEN JWHHUM TpeyroyibHUKa. CBOWMCTBO
OMCCEKTPUCHI yTiia TPEYTOJIbHUKA.

CBOMCTBO M€ZIMaH TPEYTOJIbHUKA.
[Ipu3Haku no100Us TPEYrOJIBbHUKOB.

Hoayyars npeacTaBjieHuss 00
OCHOBHBIX 3Tanax pa3BUTHUS TEOMETPUU KaK
COCTaBHOM yacTu pyHIaMEHTa pa3BUTHUSA
TEXHOJIOTUI




B3aumnoe B3anmnHoe  pacnonoxeHue Kanaccupuuuposarb B3alMHOE
pacmoyioxkKeH |IpsMBIX B IIPOCTPAHCTBE. | PACIIOJNIOKEHHE NPSAMBIX B IPOCTPAHCTBE,
ne mnpsambix | CKpeluBaronyecs  NpsAMBIE. | WUTIOCTPUPYS  PUCYHKAMU W TPHUBOJS

B ITpusHaky  CKpENIMBAIOIIMXCS | IPUMEPHI U3 PeaTbHOM JKU3HH.
NMPOCTPaHCTB | [IPAMBIX. Joka3bIBaTh TEOPEMY O CYIIECTBOBAHUU
e [TapajutenbHblE  TPSIMBIE B | M € IMHCTBEHHOCTH
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(6 1)

npocTpaHcTee.  Teopema o0
CYILECTBOBAHUU "
CAMHCTBEHHOCTHU IIPSIMOU

IapajuleIbHOW TAaHHOW IPSIMOH,
NPOXOJAIIEH  Yepe3  TOYKY
IIPOCTPAHCTBA U HE JIEXKAIIEH Ha
JaHHOM mpsmou. Jlemma o
IIEPECEUECHNH  NapaJUICIbHBIX
IPSIMBIX [JIOCKOCTBIO.

[TapayuienbHOCTD TPEX MPSMBIX.

Teopema o TpEX MmapauIeIbHBIX
PSIMBIX.

Teopema o
CKPEIIUBAIOIIUXCS MPSIMBIX.

[TapaiutenbHOE
npoektupoBanue.  OCHOBHBIE
CBOMCTBa NapajuIeIbHOTO
POECKTUPOBAHUS.

N3o00paxenue pa3HbIX (uryp B
napajIeIbHON MMPOEKIUU.
LleHTpanbHas TPOEKLHS.
Yrosm ¢ coHamnpaBlIEHHBIMU
CTOPOHAaMH.  YTOJI  MEXIy
IPSIMBIMHU.
3ajaun Ha T0Ka3aTesbCTBO U

HCCICAOBAHUC, CBA3aHHBIC C
PaCIIOJIOKCHUCM IIPAMBIX B

MIPOCTPAHCTBE

IIapajuIeIbHON MPSAMOM, MPOXOISIIEN yepes
TOYKY NPOCTPAHCTBA U HE JIEKAILIEH Ha
IPYrof NpsIMOM; JIEMMY O IEPECECUEHUN
IJIOCKOCTH  JBYMSI MapajyIeIbHBIMU
MPSMBIMU; TEOPEMY O TPEX MAPAIUICITBHBIX
PSIMBIX.

Joka3biBaTh IIpU3HAK
CKPEILHUBAIOIINXCA MPAMBIX, TEOPEMY O
CKPEILHBAIOIINXCA MPAMBIX.

Jloka3bIBaTh TEOPEMY O PABEHCTBE YTJIOB
C COHAIPaBJIEHHBIMHA CTOPOHAMU.

OO0bLSICHATD, 4TO Ha3bIBACTCS
IapajijIeIbHbIM 151 LEHTPaJIbHBIM
IIPOEKTUPOBAHUEM U KaK BBIIOJIHACTCS
MPOEKTUPOBAHKE (PUTYP HA MIIOCKOCTb.

Jloka3pIBaTh CBOKCTBA MMAPAIUICIIBHOTO
IIPOEKTUPOBAHUSL.

HN300paxkath B napajuiebHOW NPOEKIUU
pa3Hble TEOMETPUYECKUE (PUTYPBI.

PemaTh cTepeoMeTprUEeCKUE 3a1a4M Ha
JI0KA3aTeNbCTBO U VCCIIEIOBAHUE,
CBSI3aHHBIE C PACIOJIOKEHUEM MPSIMBIX B
MIPOCTPAHCTRE.

ITpoBoauTsh
paccyXaeHus
FeOMETPUYECKUX 3a]ady,

JOKa3aTeIbHbIE
IIpU  PELIEHUU
CBSI3aHHBIX

CO B3aUMHBIM PAacCIIOIOKCHUEM

MPAMBIX B MPOCTPAHCTBE.
CpaBHuBarh, AHAJIU3MPOBATH U
OLCHMBATb  YTBEPXKICHUA C  LEJIbIO

BBISIBJICHUSI JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.

MoaeaupoBaTh pealbHbIC CHUTYAIUU,
CBA3aHHBIE CO B3aUMHBIM PACIIOJIOKEHUEM
OpsIMBIX B MPOCTPAHCTBE, HA  SI3bIKE
TE€OMETPUH.

HccaenoBath MOCTPOEHHBIE MOJETU C
UCITIOJIb30BAHUEM T'€OMETPUUYECKUX MOHATHH
U TeopeMm, armaparta anredpbl, HU(POBBIX

PECYPCOB.
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Hoayuyarb NpeAcTaBJIeHHE 0

LHCHTPAJIBbHOM IMPOCKTUPOBAHUU

u 00

UCTOPHUH pabOT MO TEOPUH MEPCIICKTUBBI

[Hapasenn

[HousTus:

MapauICJIbHOCTDb

Knacenpuuuposars

B3aMMHOC
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HOCTh
NpsiMbIX |
IJIOCKOCTEH
B
MPOCTPAHCTB
e

(8 1)

HpHMOﬁ )41 IIJIOCKOCTH B

IIPOCTPAHCTBE.

[Ipu3Hak  mapamieNbHOCTH
npsMOii U T1ockocTH. CBOMCTBA
MapaJuIeIBHOCTH  NPSIMOM U
IJIOCKOCTH.

['eoMeTpuyeckue 3amadn Ha
BBIYMCIICHHE U JI0KA3aTENbCTBO,
CBSI3aHHBIE C MMAPALIETbHOCTHIO
OpSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

[Toctpoenue CEUYCHHS,
IPOXOJSIIEr0 4Yepe3 JaHHYIO
OpsMyI0  Ha  YepTexXe W
MapajuieaIbHOTO Ipyrou
npsMon. Pacdyé€r oTHOIIEHUN.
[TapannensHas IPOEKIHA,
IPUMEHEHUE I TMOCTPOEHUS
CCYEHUN KyOa u
napasuleJIeuneaa.

ColicTBa mapasienenunena

Y TIPU3MBL.

[TapajutenbHBIE  THIOCKOCTH.
[Ipu3Haku [apauIeIbHOCTH
JIByX TIockocTe. Teopema o
MapajuIeIbHOCTH u
€AUHCTBEHHOCTH  IUIOCKOCTH,
MPOXOMSIIEH Yepe3 TOYKY, HE
MPUHAJICKAILY IO JTaHHOU
IJIOCKOCTH U CJIEACTBUSA U3 HEE.

CBoiicTBa  mapauIeIbHBIX
IJIOCKOCTEN: O MAPAIIIENBbHOCTH
MPSMBIX  MEPECEUCHUSI  MpHU
IIEPECEUYCHUN JIBYX
MapajuIeIbHbIX TUIOCKOCTEN
TpeThEH; 00 OTpe3Kax
napajuiesIbHbIX MPSIMBIX,
3aKJIFOYEHHBIX MEXKITY
MapaJJICIbHBIMU TUIOCKOCTSAMU;
0 [IEPECCYEHUH TTPSAMOU C ABYMS
napasuieIbHbIMU

pacCIOOKEHUE MPSIMOM M IIJIOCKOCTU B
IIPOCTPAHCTBE, MPUBOJA COOTBETCTBYIOIIHE
IIPUMEPBI U3 PEATIbHOM KU3HHU.

DopmyIMpoBaTh OIlpe/ieIICHUE
napauIeIbHBIX IPSAMOM U MJIOCKOCTH.

Jloka3bIBaTh IPU3HAK 0
NapajuleIbHOCTU MPSAMOM W IJIOCKOCTH;
CBOWMCTBA IMMAPAJUIENBHOCTH MPSMOU U
IUIOCKOCTH.

Pematp cTepeoMeTpUUEcKHE  3aJauu

BBIYMCJIEHUS U J10KA3aTeJIbCTBO, CBSI3AHHBIC

C MapajuIeIbHOCTBIO MPAMBIX U IUIOCKOCTEM

B [IPOCTPAHCTBE.

3aJaud = Ha
yepTexax

Pemiatp  mpakTuyeckue
IIOCTPOCHUE  CEYECHUM  Ha
TeTpasapa v NapajuieIeInIeIa.

Pemiatb  crepeoMeTpuUYECKUE
CBS3aHHBIE C  IIOCTPOCHUEM
IIJIOCKOCTBIO.

3aja4H,
CEUYEHUU

IIpoBoauTHL JOTUYECKH  KOPPEKTHHIE
JIOKa3aTEJIbHbIE PACCYKACHUS MPU PEIICHUN
FEOMETPUYECKHX  3a7ad  CBA3AHHBIX C
MapaJJIETbHOCTBIO TIOCKOCTEM.

CpaBHuBaTh 7 aHAJIM3MPOBATH
pealbHbIE  CUTyallud,  CBSI3aHHbIE  C
NapauieIbHOCThIO MPSIMOM M TUIOCKOCTH B
MPOCTPAHCTBE;, MOAEJIMPOBATH peajbHbIC
CUTYyalliH, CBSI3aHHbIC C MAPAIIIEIBLHOCTBIO
OpsIMOM M TUIOCKOCTH B NPOCTPAHCTBE, HA
SI3bIKE TE€OMETPUU
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IIJTIOCKOCTAMMU

Iepnenamu | IloBTOpeHue: Teopema| AkTyanusupoBaTb (aKTbl W METOMbI
KyJasipaocth | [ludaropa Ha miockocTH, IIJJAHUMETPHUH, PEIICBAHTHBIE TEME,
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npsMbIX H©
IJIOCKOCTEH
B
NMPOCTPAHCTB

e (25
1)

TPUTOHOMETPHUS
MPSIMOYTOJILHOTO
TPEYTrOJIbHUKA.
CaoiicTBa
MPSIMOYTOJIBHOTO
napasuieJIenuneaa.
Brruncnenne AMH OTPE3KOB B
KyOe 51 IIPSMOYTOJIBHOM
napasuielIeuneae.
[leprieHIUKYISIPHOCTD
NpSIMOU U TIOCKOCTH. [Ipu3Hak
MEPIEHINKYJIAPHOCTH MPSIMOM
U IUockoctd. Teopema o

KyOa u

CYILECTBOBAHUU U
€IMHCTBEHHOCTH IpsIMOi,
IPOXOJAILEH  Yepe3  TOYKY
IIPOCTPAHCTBA U
MEPIECHINKYJIIPHON K
miockoctu.  [lmockoctn m

NEPHEHANKYJIAPHBIE UM MPsAMast
B MHOTOTPaHHHUKAX.

[lepnenaAuKyIIsIp U HAKJIOHHAS.

[TocTpoenune nepneHauKysipa
U3 TOYKHU Ha NPSIMYIO.

Teopema o TPEX
NEPHEHANKYIIApax (mpsmast v
oOpaTHas).

Yron MEXK Y
CKPELIMBAIOIIMMHUCS TPSIMBIMH.
ITouck NEPHEHIUKYJIISIPHBIX
IPSIMBIX C MTOMOIIIBIO
NEePHEeHAUKYIISIPHBIX
IIJIOCKOCTEN

OpToronansHOE
IIPOEKTUPOBAHHUE.

[TocTpoenue cedenuii KkyoOa,
IIPU3MBI, IIPaBUJIBHOU
nUupamMubl C ITOMOUIBIO
OPTOTOHAJILHOM MPOEKIIUU.

CummMmeTpuss B IIPOCTPAHCTBE
OTHOCHUTEIBHO IIJIOCKOCTH.

IMPOBOJUTH aHAJIOT'HH.

DopMyJIHPOBATH onpeaeJIeHUs:
MEePIICHANKYJISIPHBIX MPSMBIX B
MPOCTPAHCTBE;,  OMNpPEICIICHUE  IPSMOM,

NEPIEHINKYJIIPHOU K INIOCKOCTH.

Jloka3bIBaTh: JEMMY 0
NEPHEHANKYJIIPHOCTH JIBYX IapajuleJIbHBIX
OPSAMBIX K TPETbEH NPSIMOM; TEOPEMBI O
CBSA3U MEX]y NapajuICIbHOCTBIO MPSIMBIX U
UX MEPIEHIUKYISIPHOCTBIO K INIOCKOCTH.

Jloka3pIBaTh: TEOPEMY, BBIPAXKAIOLIYIO
IPU3HAK MEPIEHIUKYIIPHOCTH MNPSAMON U
IIJIOCKOCTH; TEOPEMY O CYLICCTBOBAHUU H
€JUHCTBEHHOCTU  IpPSAMOW, IPOXOISIIEH
yepes JaHHYIO TOUYKY U MEPIEHAUKYIISPHOU
K JaHHOU IJIOCKOCTH.

H300pakaTh B3aUMHO NIEPIIEHANKYJISIPHBIE
IIPSAMYIO U IUNIOCKOCTb.

DopMyJHUPOBATH CBOWCTBO
NEPIIEHAUKYJIipa [0  OTHOLIEHHUI K
IIJIOCKOCTH.

IMosyyaTts mnpeacTaBjieHMe O 3HAUYCHHUH
NepreHuKyisgpa Juis JApyrux oOrjactei
Hayku ((du3uKa, DHEPreTvka, Ja3epHbIe
TEXHOJIOTHH), B peAJIbHON KU3HU (TEXHUKA,
OKpY>Karolasi 0OCTaHOBKa).

Jloka3bIBaTh yTBEP)KJEHUSA, CBA3aHHBIE C
MPOEKIMEN  TIPSAMOU IJIOCKOCTb,
HETEPIECHIUKYISIPHYIO K 3TOM MTPSAMOM.

Ha

Jloxa3biBaTh TEOpeEMY 0 TPEX
NEPHEHIUKYIIpax W TeopeMy oOOpaTHYIO
TEOPEME O TPEX NMEPIEHIAUKYIAPaX.

MoayuaTs npeacTaBJIeHHe 00
OpPTOTOHAILHOM MPOCKTHUPOBAHUH.

Jloka3pIBaTh TEOPEMY O MPOEKUWUHA TOUKHU

Ha TPSIMYIO.
Pemate  crepeoMeTpHuYEcKHE  3aJauM,
CBA3aHHbIE  C  MEPHEHAUKYJSPHOCTHIO

IIPSIMOM U IIJIOCKOCTH.
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[Inockoctn  cUMMeETpU
MHororpaHaukax. [Ipusnax

B

Pemarnb IMPpUKIaAHBIC 3a1a4Ui, CBA3aHHBIC C
HaXO0KXACHUCM I'COMCTPHUYCCKHUX BCIIUYINH.

Pemiatb  crepeoMeTrpHuYecKMe  3a1ayH,
CBSI3aHHBIEC C IPUMEHEHUEM TEOPEMBI O TPEX
NEPIECHAUKYJIIAPAX, HAXOXKICHUEM
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MEPIEHIUKYJIAPHOCTA TMPSIMOU
U IUIOCKOCTH KakK CIEICTBHE
cummMmeTpud. [IpaBunbHbIe
MHOTOTPaHHHUKHU

Pacuér paccrosHuil OT TOUYKH
J0  TUIOCKOCTH. Cnioco6bl
ONYCTUTh  NEPHEHAUKYISAPHI:
CUMMETpHUSI, COBUT TOYKH IIO
napajuienbHol npsamMoil. Casur
[0 HemapauleIbHON MPSMOH,
W3MEHEHHE PACCTOSTHUI

PacCTOSIHUH, MOCTPOCHUEM MPOEKIIUH.

CpaBHuBaTh U aHAJIM3UPOBATH
YTBEPKIEHUS C  LEIbI0  BBISBICHUS
JIOTUYECKU KOPPEKTHBIX W HEKOPPEKTHBIX
pacCyKJIEeHUU.

AHAIM3MPOBATH W MOAECJIMPOBATH Ha
SI3bIKE TEOMETPUM pPEAJbHbIC CUTYyallWH,
CBSI3aHHBIE  C MEPIECHIUKYJIIPHOCTHEO
OpsAMOM W TUIOCKOCTH;  HUCCJEA0BATh
MIOCTPOCHHBIE MOJEIU, B TOM YHUCIE U C
UCIIOJIb30BAHUEM arlapara ajreopbl
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Yraol wu
paccTosiHus
(16 4)

[loBTOpEHHE: yroa Mexay
OpsIMBIMM ~ Ha  IIJIOCKOCTH,
TPUTOHOMETPHSI B

MIPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCHHYCOB.

[ToBTOpEHUME: yroi MEXIy
CKPEIIMBAIOIIUMUCS TPAMBIMU
B IPOCTPAHCTBE.
['eomeTpruueckue METOBI
BBIUHCIICHUSA  yTJIa  MEXKIY
MNPSIMBIMA B MHOTOIPaHHUKAaX.

JIByrpaHHbIi yTOJI.
CBOICTBO JIMHEHHBIX  YIJIOB
JIBYTPaHHOTO yTJIa.

[lepnenaukynspHbIe
IJIOCKOCTH.

CaoiicTBa B3aWMHO
MEPIEHIUKYIIIPHBIX
IJIOCKOCTEM.
MEPIEHAUKYIJISIPHOCTH
TUIOCKOCTEM; TEOpPEMA O MPSAMOMN
IIepeceyeHust IBYX IUIOCKOCTEN
MEPIECHAUKYJISPHBIX ~ TPEThEH
TJIOCKOCTH.

[IpssMOyTOJIBHBIN
napaijieIenumnes;
W3MEPEHHUS, CBOMCTBA
MPSMOYTOJILHOTO
napajuienenunena. Teopema o

[Ipn3Hak

KyO;

AKTyaau3upoBaTb (GakThl U METOJIbI

IUTAHUMETPUH, peJieBaHTHBIC TeMe,
MPOBOJAUTH AHAJIOTHH.
dopmyaMpoBaTh oTpe/eeHHe

JIBYTPAHHOTO yTJIA.

Jloka3bIBaTh CBOWCTBO PAaBEHCTBA BCEX
JIMHEVHBIX YTJIOB JIByTPAHHOTO yIJIa.

KunaccuguunpoBarts 1ByrpaHHbIE YIJIbI B
3aBHCUMOCTH OT UX I'PaJlyCHOU MEPHI.

DopMyJTHPOBATH OIPEICICHUE B3aUMHO
MEePIEHANKYJISIPHBIX MIOCKOCTEM.

Joxka3pIBaTh TEOpPEMY O MPU3HAKE
IIEPIIEHAUKYJIAPHOCTH JBYX IJIOCKOCTEH.

DopMyJHPOBATH CJICJICTBUE (u3
MpU3HaKA) 0 MEPIEHAUKYIISIPHOCTH
IJIOCKOCTH, KOTOpas  MEpPIEHIUKYIISIpHA
IPSMOM, II0 KOTOPOM MEPECEKAIOTCA JIBE
IJIOCKOCTH, 3TU IUIOCKOCTSIM.

Jloka3pIBaTh  YTBEpXKICHHS O  €I0
CBOWCTBAaX; TEOPEMY M CIEIACTBHE W3 HEE O
JIAArOHAJISIX IIPSIMOYT'OJIBHOTO
napajijieJenunea.

Pemiatb crepeomMeTpuyecKkue  3aJayw,
CBSI3aHHBIE C NEPIEHAUKYISIPHOCTD MPSAMBIX
151 TUIOCKOCTEH, HCIIOJIb3Ysl
MJIaHUMETpUUECKUe (DAKThI U METO/IbI.

IIpoBoaMTH JIOTMYECKHM KOPPEKTHBIE
JI0KAQ3aTeJbHbIE PACCYKICHUS IIPU PELICHUN
FEOMETPUYECKUX  3aJad, CBS3aHHBIX C
MEPIIEHAUKYJISIPHOCTBIO TIJIOCKOCTEN.
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JAATOHAIM  NPAMOYTOJBHOTO
MapajyIeICUNe]a U CIEICTBUEC
n3 Hee.

CrepeomeTpruuecKue u
MIPUKJIAHbBIE 3aJauH,
CBS3aHHBIE CO  B3aMMHBIM

PaCIIOJIOKCHUCM IIPAMBIX )51

IJIOCKOCTH.

[ToBTOpEHME:
CKpEIMBAIOIINECS MpsIMbIE,
napajuieibHble IUIOCKOCTH B
CTaHAapTHBIX
MHOTOTPaHHUKAX.

[Tapa IapajuIeIbHBIX
IIJIOCKOCTEN Ha
CKPELIMBAIOIIUXCS  IPSIMBIX,
paccrositHue MEXY

CKpCIIMBAIONIUMUCA IIPAMBIMHA
B IIPOCTBIX CUTyallUsX.

Onyckanue
MEPIICHAUKYJISIPOB,
BBIUHCIICHUE PACCTOSIHUUA  OT
TOYKA JO TOYKH; NPSAMOM;
IIJIOCKOCTH.

Breluncienne  paccTOSHHM
MEXKITY CKPEIIMBAIOIIUMUCS
NPSIMBIMH c IIOMOLIBIO
MEPIIEHAUKYJISIPHON
IJIOCKOCTH.

TpéxrpanHbiii yroui,

HEPaBEHCTBA JIJISI TPEXTPaHHBIX
YTJIOB.

Teopema [Tudaropa,
TEOPEeMBbl KOCHHYCOB M CHHYCOB
Ui TPEXTPAHHOTO yria.
DneMeHTHl cepruiecKon
TCOMETPHU:

reoJIe3NYeCKUe JIMHUN Ha
3emie

AHAJIU3MPOBATL MW MOJEJN Ha
A3bIKE TEOMETPUHM pealbHbIE Cl
CBA3aHHBIE  C  TEPICHAUKYJIIS
IIPSAMBIX U TUIOCKOCTEMN.

HccaenoBarh MocTpoeHHble n O B
YUCI€ W C HCIOJIb30BAHUEM ¢
anreopswl.

3a/1a4u,
Pemath MPUKIIATHBIC
KJICHUEM

CBJ3aHHBIC C
IrCOMCTPHUUCCKHUX BCIIMUYNH
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Mmuororpan Cucrematusanuss  3HaHWMN: Paborarhb Cc y4E€OHUKOM:

HHUKH MHororpaHHuk u €ro 3aJ1aBaTh BOIPOCHI, TenaTh

(7 9) onementhl. Ilnpamuma. Bumsr 3aMedyaHusi, KOMMEHTapHUH.
[upaMu. IpaBuibHast | ApanusmpoBaTh pewenne 3axaun.
fupamua. PucoBaTh BBITYKJIbIE MHOTOTPAHHMKH C

Hpusma. Ipsamast U | 33 1aHHBIMHU CBOIICTBAMU; BOCCTAHABIINBATH

HaKJIOHHAs NpU3MBI. | OOUIHMI BHJ BBITYKJIOTO MHOTOTPaHHUKA IO
IIpasuibnas npusma. [IpsMoit | nBymM ero npoexuusm.
HapaJuIeIeInIIeH, Jloka3piBaTh  CBOMCTBA  BBINIYKJIOTO
NPAMOYTOJIbHBIA MHOTOTPaHHHKA.

napajienenunesn, Kyo.

BBINyKIIbIC MHOTOTPaHHHUKH.
Teopema Diunepa. [IpaBuibHbIC
Y TIOJTYTIPaBUIIbHBIE

MHOI'OI'pPaHHUKH

PucoBarh BBINTYKJIBIE MHOTOTPAHHHUKHU C
pa3sHOM  JWIEPOBOM  XAPAKTEPUCTUKOM;
HCCIeA0BAaTh  BO3MOXKHOCTH  IOJIy4EHUs
pe3yJibTara Npyu BapbUPOBAHNUN TaHHBIX.

Jloka3pIBaTh CBOMCTBA  IPAaBUJIBHBIX
MHOrorpaHHukoB. Ili1anupoBarb
IIOCTPOCHUE MPABUIIBHBIX MHOTOIPAHHUKOB
Ha  IIOBEPXHOCTAX  APYIUX

MPaBUJIBHBIX MHOTOTPAHHUKOB
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BekTopsl B
NPOCTPAHCTB

(&
(12 v)

[lonsitue BCKTOpa Ha

INIOCKOCTH U B IIPOCTPAHCTBC.

Cymma 151 pPa3HOCTh
BEKTOPOB, IIPaBUIIO
napajuleNIenunea, YMHOXKEHNE
BEKTOpA HA YUCJIO, PA3JIOKEHUE
BeKTOpa 1o 0asucy Tpéx
BEKTOPOB, HE JIEKAIIUX B OJTHOU
IIJIOCKOCTH.

CkansipHoe MpPOU3BEAECHUE,
BBIUHCIICHUE  yIVIa  MEXIY
BEKTOpPAMU B MPOCTPAHCTBE.

[Ipocrenmme  3agaum ¢

BCKTOpaMH

Axtyanu3upoBaTh (GakKTbl M METOMbI
IIJIAHUMETPUH, pelleBaHTHBIE TEeME,
IIPOBOJUTH AHAJIOTUU.

OnepupoBarb NOHATUAMM: BEKTOp Ha
IIJIOCKOCTH u B IIPOCTPAHCTBE;
KOMIUIaHapHble  BeKTOpbl.  IIpuBoguth
npuMephl PU3HMUECKUX BEKTOPHBIX BEIHUUH.

OcBauBarb  1paBuja  BBIIOJHEHUSA
JNEUCTBUH CII0KEHUS U BBIYUTAHUS BEKTOPOB,
YMHOXE€HUS BEKTOpA Ha YUCIIO.

Jloka3pIBaTh NPU3HAK KOMILJIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3bIBaTh TEOpEMY O Pa3lIOKCHUU

J000ro  BEKTOpa MO TPEM  JIaHHBIM
HEKOMIUTaHAPHBIM BEKTOPAM.
IIpumensiTe  mpaBWwia  BBINOJHEHUS

JIEICTBUI CIIOKECHUS U BBIYUTAHUS BEKTOPOB,
YMHOKE€HUS BEKTOPA HA YUCJIO MPU PELICHUU
3ajJad.

Haxoauth KOOpAWHATBI BEKTOpAa B
JAHHOM 0a3uce M CTPOUTHh BEKTOP IO €ro
KOOpJMHATaM.

BCcnioMHUTH oOmpenesneHne CKaIIPHOIO
YMHOXEHHUSA M €ro CBOMCTBA. BBIUMCIATH C
MTOMOIIBI0 CKAJIIPHOTO YMHOKE€HUS JJIMHBI

BEKTOPOB, YTJIBI MEXTY HUMH,
yCTaHABJIUBATh MEPIICHIUKYJIIPHOCTD
BEKTOPOB.

AHaJIM3MPOBATH W MOJEJIMPOBATH Ha
SI3bIKE TE€OMETPUM pEaJIbHBIE CUTYAIlUU,
CBSI3aHHBIC ¢ (PU3NUECKUMU BEKTOPHBIMU

BCINYMHAaMM.

Hcnouan30BaTh Inpn pCIICHUA 3aaa4,
CBA3aHHBIX C BCKTOpaMH B IIPOCTPAHCTBC,
IJIaHUMCTPHUUCCKUC (baKTBI 1 MCTObI
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IToBTOpEHME, CeueHuss MHOTOTPAaHHUKOB:
00001IIeHNEe CTaHJAApTHbIC MHOI'OI'PaHHMKU,
u METOJ[ CJIEIOB, CTaHJIApPTHBIE
cHcereMaTnia | IWIOCKOCTH, IEPECEUECHHUS
s 3HAHUN IIpAMBIX U IIJIOCKOCTEN
(54) [TapannenbHbIE IPSIMBIE U
IUIOCKOCTH: MapajjelbHbIe
CEUCHUsI, paCUET OTHOUICHUH,
YIJIBI MEXKIY
CKPEIIUBAKOIINMHUCS IIPSIMBIMU.
[TeprieHAUKYyISIpHBIE
SIVISE u IIOCKOCTH:
CTaHJAPTHBIE TTApPbI
MEPIECHAUKYJISIPHBIX
IIJIOCKOCTEN 51 MPSAMBIX,
CUMMETPUA MHOTOTPAHHUKOB,
Teopema o0 Tpex
MEPIICHAUKYIISIpax,
BBIUMCJICHUS JUTHH B
MHOTOTPAHHHUKAX

CB0001HO oOmepupoOBATH TOHSTHSIMH:
OTOOpaK€HHE TMPOCTpAaHCTBA Ha  ceods,
JBKEHUE TPOCTPAHCTBA; IIEHTpaJbHas,
oceBass W 3€pKaJbHAas  CUMMETpPHH,
napaJijieibHbIA  MEPEHOC; PABEHCTBO H
noaooue guryp.

Jloka3bIBaTh yTBEPKICHUS O TOM, YTO
LHEHTpaJIbHas, OceBas W  3€pKajibHas
CUMMETPUH,  TapaJUICbHBIA  TIEPEHOC
SBISIIOTCS ~ JBWKEHUSMH.  BBINOJIHATH
npeoOpa3oBaHus MOI00USI.

OnepupoBaTh NOHATHAMM: TIpsSMas u
chepa Ditnepa.

Pemiatp reoMerpuyeckue 3agaud  C
UCIIOJIb30BAaHUEM JBUKCHUM.

Hcnoab3oBaTh TMpu pericHUW 3aaad
JIBIDKEHUS TPOCTPAHCTBA M WX CBOMCTBA.
CpaBHMBATDH u aHAJIU3UPOBATH
VTBEPXKICHUS C  LEIbI0O  BBISBJICHHS
JIOTUYECKA KOPPEKTHBIX W HEKOPPEKTHBIX
pacCyXJIEeHUN.

HccaenoBaTh NOCTPOCHHBIC MOJICIIH.

Hcnoan3oBath HU(pPOBLIE peCypChl

11 kiacc (He MmeHee 102 4)

Ha3zBanmue

pasjaesa (TeMbl)
OcHoOBHBIE BUbI 1€ TEJIbHOCTH
Kypca OcHoOBHoOE coep:xaHue
yyanuxcs

(K0JIM4YECTBO
4acoB)
AHaJIUTHYECKaA [ToBTOpEHUEe: KOOPAUHATHI AKTyanu3upoBaTth (HaKThl U METOJIbI
reoMeTpusi BEKTOpa Ha TUIOCKOCTM W B | INITAHUMETPUHU,  PEJICBAHTHBIE  TEMe,
(15 4) MIPOCTPAHCTBE, CKQJISIPHOE | MPOBOJIUTh AaHAJIOTHH.

IPOU3BEICHHE BEKTOPOB, CBOAUTH JCHCTBHSA C BEKTOpaMH K
BBIYMCIICHHE  yIJ1a  MEXKAYy | aHAJIOTHYHBIM ~ JCHCTBUSIM € WX
BEKTOpAaMH B TPOCTPAHCTBE. | KOOPAWHATAMH.

VYpaBHeHue IPSMOH, BcnioMHUTH OTpe/ieIICHUE
MPOXOSIICH Yepe3 IBE TOUKH. | CKAISIPHOTO YMHOXKCHHS M €T0
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YpaBHeHUue TJIOCKOCTH,
HOpMaJb, ypaBHEHHE
IUIOCKOCTH B OTPE3Kax

BekropHoe mpousBejieHuUeE.

JIuHerHbIE HEPABEHCTBA,
JIMHEWHOE MPOrPAMMUPOBAHUE
AHQJIUTUYECKHE METOBI
pacu€ra yriia Mexay NpsMbIMUA
u IIJIOCKOCTSIMH B
MHOTOIrPaHHHKAX. dopmyna
paccTossHUs OT TOYKH 10
IJIOCKOCTH B KOOPJIMHATAX.
Haxoxnenue paccTtossHuil OT

TOUYKH JO IUIOCKOCTH B KyOe u
MIPAaBWJIBHOW NMUPAMUJIE

Beruncnare ¢
CKaJISIPHOTO YMHOKEHUS JUTMHBI
BEKTOPOB, YTJIbI MEXIYy  HUMH,
YCTaHABIMBATh  NEPIECHAUKYIIPHOCTh
BEKTOPOB.

CBOMCTBA. OMOIIBIO

BbIBOAUTH ypaBHEHUE IJIOCKOCTU U
dbopMyiTy paccTOSHHSIT OT TOYKHA JO
IJIOCKOCTH.

Pemarnb 3aJa4u, coyeTas
KOOPJWHATHBIN U BEKTOPHBIA METOBI.

IIpoBoAUTH JTOTUYECKU KOPPEKTHBIE
JA0Ka3aTeJbHbIE PACCYKIeHUsI TIpU
pELIEHNM TEOMETPUYECKUX 3a7ad Ha
MPUMEHECHUE BEKTOPHO-KOOPAMHATHOTO
METOo/a.

AHAJIM3UPOBATL U MOJEJTUPOBATH

Ha SA3BIKC reoMCTpun pCalIbHbBIC
CUTyalli, CBA3aHHBIC BCKTOpPAMH H
KOOpAHHaTaMMu.

HccnexoBath 1IOCTPOCHHBIE MOJEIH,
B TOM 4YHCJIE€ U C HCHOJb30BAaHUEM
armapara ajareopsbl.

HUcnoab3oBarh KOMIIBIOTEPHBIE
MPOTPAMMEBEI.

3HAKOMMTBHCS C UCTOPUEHN Pa3BUTHUS

MaTEMAaTHUKHU
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IHoBTOpEHUME,
00001IeHHUE

"
CHCTEMATH3ALMS
3Hanmii (15
4acoB)

CedeHuss MHOTOTPAaHHHUKOB:
CTaHJAPTHbIE MHOTOIPAHHUKH,
METOJ| CJIEIOB, CTaHIapTHBIC
IIJIOCKOCTH, TIEPECCUEHUS
MPSIMBIX U IIJIOCKOCTEN

[TapannensHble nOpsIMBIE U
MJIOCKOCTH: rapasuiesibHbIE
CECUCHMS, PACUYET OTHOILICHUH,
YTIIbI MEXAY
CKpELIMBAIOIIUMHUCS MPSIMbIMU

[TeprieHnMKyISIpHBIE
psiIMbIe U IIJIOCKOCTH:
CTaHAAapTHbIE napbl
NEPIEHIUKYJIISIPHBIX
IIJIOCKOCTEN U MPSIMBIX,
CUMMETPUU MHOTOTPaHHUKOB,
TeopeMa O TpeX

CTpoursb ceueHus.

Pemarth crepeomMeTpuyecKre 3a1auu
Ha JI0Ka3aTeJIbCTBO MaTEMaTUYECKUX
OTHOIIICHUH, HaXOXICHUE
reOMETPUYECKUX BEJIMYMH (JIJIUH, YTJIOB,
rIoaaei, 00bEMOB).

Hcnoan3oBath pelieHuu
CTEPEOMETPUUYECKUX 3aaad
TUTAHUMETPUUIECKHE (PaKThl M1 METO/IBI.

IIpoBoAUTH JOTHUYECKH KOPPEKTHBIC
JIOKa3aTeIbHbIC  PACCyXICHHUS  TIPHU
pElLIEHUH CTEPEOMETPUUECKUX 3a]1ay.

npu

CpaBHUBaTL U aHAJIM3MPOBATH
pealbHbIE  CHTyallUM W  BBIABJIATH
BO3MOXXHOCTb €€ MOJCIMPOBAaHUA Ha
A3BIKE T€OMETPUMU.

MoaeaupoBaTh peajgbHyIO CUTYallUI0

NEPIEHIUKYIIApax,
Ha SI3bIKE T€OMETPUU U
BBIYHCIICHUS IUIMH B HCCJIe0BATh TIOCTPOCHHBIE MOJIENH, B
MHOI'OTPaHHHKAX TOM 4YHCI€ M C HCIHOJIB30BAHUEM
IToBTOpEHUE: wromaay | armnapara anreopsl.
MHOTOYI'OJIbHUKOB,  (pOpMyJIbI Hcnoan3oBars KOMITBIOTEPHBIE

JUIs TUIOIae, COooOpaKeHHs
10JT00HSI.

[Inomanmn CEUCHHUM
MHOTOTPaHHHUKOB: IJIOIIA U
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTu, COOOpaXKeHUsI Mo 100us

IIPOTPAMMBI [IPU PELICHUU 3a]a4.
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Oo0BéM
MHOTOTrPaHHUKA
(17 v)

O0BEM Tena. O6Bem
PSIMOYTOJIBHOTO
napaenenuneaa. 3aaadud o0
YABOCHUM Ky0a, O KBajparype
Ky0a; 0 TPUCEKIIMH yTJIa.

CrepeomeTpuueckue
3aJ1a4M, CBSI3aHHBIC C 00BEMOM
PSIMOYTOJIBHOTO
napasuiesienunesa.

[IpuknagHbie 3a71a4u,
CBS3aHHBIE C  BBIUMCIICHUEM
o0BEMa IPSIMOYTOJIBHOTO
napasuiesienunesa.

O0BEM NPAMON TPU3MBI.

CrepeomeTpuueckue
3a/1a4H, CBSI3aHHBIC C
BBIYUCJIEHUEM 00BEMOB
npsAMou npusmel. [Ipuknagaeie
3aJ1a4M, CBI3aHHBIC C 00BEMOM
IIPSIMOM IIPU3MBI.

Boruucnenre 00bEMOB Te €
MOMOIIBIO OIPENIEIIEHHOTO
uHTerpaina. OObEM HaKJIOHHOU
MPU3MBI, TUPAMHUIBI.

dopmyna o0béMa
MMAPAMUBI. OTtHoueHue
00BEMOB MHUPAMHII C OOIIUM
YTJIOM.

CrepeomMeTprUUuecKUe 3a1a4H,
CBSI3aHHBIC c o0BEMaMu
HaKJIOHHOM [IPU3MBI,
UpaMUIbl.

[Tpuknagubie 3a1a4u 1O TEME
«OO0BEMEI TEN,

CBo0oaHoO OIepupoBaTh
NOHATUAMM: OO0BEM TeEna, OO0BEM
IPsIMOYTOJIBHOTO Mapajuieienunesaa.

DopMyJTHPOBATH OCHOBHBIE

CBOMCTBa 00BEMOB.

Joka3biBaTh TEOpEeMy 00 00BEME
IPSIMOYTOJILHOTO Tapajuielieuneaa,
CIIEICTBUA U3 HEC.

Paspesartsp MHOTOIPaHHUKH,
NEPEKIIAIBIBATH YACTH.

Pemarnb CTCPCOMCTPUUCCKUC 3ada4YU,
CBSI3aHHBIC C BBIYHCICHHEM O00BEMA

IPSIMOYTOJILHOTO napajulesIenunena,
PU3MBI.

CpaBHMBaTHL W aHAJM3MPOBATH
YTBEPKJICHUSI C LEJIBI0  BBIABICHUSA
JIOTUYECKU KOPPEKTHBIX "

HEKOPPEKTHBIX PaCCyKICHUM.
AHAIM3MPOBATH U MOJEJIHUPOBATH

Ha  SI3bIKE TEOMETPUU  peajbHbIE
CUTyallUM, CBsI3aHHblE C OOBEMOM
IPSIMOYTOJIBHOTO napasuiesenunesa,

MPU3MBI, TUPAMU/IBI.

HccaenoBath NOCTPOCHHBIE MOJIETH,
B TOM YHCJI€ U C HCIHOJIb30BAHUEM
armapara ajareopsbl.

BoeiBoauTh OCHOBHYIO

popmyy
BBIYKCJICHUS 00BEMOB TEJL.

VHTETPAIBHYIO JU1sL

Joka3piBaTh TeOpeMy 00 o00BEME
HAKJIOHHOM TNpU3MBI Ha  TPHUMEpE
TPEYTOJIbHOU TIPU3MBI u TUTST

IIPOU3BOJIBLHOU MPHU3MBI.
Jloka3bIBaTh TEOpEMYy: 00 00BbEME
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CBA3aHHBIC C 00BEMOM

HAaKJIOHHOW ITPU3MBI,
IIAPAMHUJIBL.
[Ipumenenue

00BEMOB.

Breraucnenune pacCToAgHuA a0

IINTOCKOCTH

nupamMuibl, GOpPMyIUPOBAThH CIEJICTBUS
U3 Hee: 00bEM YCEUEHHON NUPAMUJIBI.
BriBoguTh (GopMyiny ISl BBIYMCIECHHS
00BbEMOB YCECUEHHOM TUPaAMU/IBI
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Teaa
BpaleHusl.
(24 4)

Hunuaapuyeckas

MTOBEPXHOCTB, oOpasyrolue
HWIAHAPUYECKOU
MTOBEPXHOCTH.

Humuuap. [Tpsmoi

Kpyrosol mwmHap. Ilnomans
NOBEPXHOCTU LWJIMH/IPA.

Konnueckass 1OBEPXHOCTS,
oOpasytomue KOHHYECKOMN
noBepxHocTH. Konyc. Ceuenue
KOHYycCa IJIOCKOCTBIO,
napajuieIbHOU IUIOCKOCTH
OCHOBaHUsA. Y CEUEHHBIM KOHYC.
H300paxkeHne  KOHYCOB U
YCEUEHHBIX KOHYCOB.

[Tmomtane OOKOBOH
TTIOBEPXHOCTH u MTOJTHOM

MTOBEPXHOCTH KOHYCA.
CrepeomeTpuueckue 3agauu
Ha JI0Ka3aTebCTBO u
BBIYHCIICHUE, MOCTPOEHUEM
CEUEHMM UUIIMHIPA, KOHYCA.
[Ipuknanubie 3aJla4M,
cBsi3aHHbIe ¢ nunuHIpoM Chepa
u 1map.
[lepeceuenue cdepsl U mapa
¢ ockocThro. Kacanue mapa u
chepbl TIIOCKOCThIO. Bua u
M300paKeHHe 1apa.
VYpaBuenue cdepsl.
[Tnomans chepsl u e€ yacTei.
CummeTtpus cdepsl U mapa.
CrepeoMeTpuuecKue 3ajadyu
Ha JI0Ka3aTelIbCTBO U
BBIYKCIICHUE, CBSI3aHHBIE CO
chepoit 1 mapom, MOCTPOESHUEM
MX CEYEHHH TUIOCKOCTBIO.

CBo0oaHoO OIepupoBaTh
NOHATHAMM: HUIMHAPUYECKAS
IIOBEPXHOCTh,  LuimHAp.  H3yyars

CHOCOOBI TMOMYYEHUS IUIMHAPUYECKON
MMOBEPXHOCTH, HUJIMH]IPA.

HN300paxkaTh HWIMHADP U €70 CEUCHUS]
MJIOCKOCTBIO.

CB000aHO OnepupoBaTh
MOHSATUSIMM: KOHHYECKas MOBEPXHOCTb,
KOHYC, YyCE4YEHHBIM KOHYyC. HM3yuars
CIIOCOOBI  TMOJYYEHUS]  KOHHYECKOUH
MTOBEPXHOCTH, KOHYCA.

HN300paxkaTh KOHYC M €r0 CEYECHUS
IJIOCKOCTBIO, TPOXOSIIEH Yepe3 OChb, U
IJIOCKOCTBIO, IEPIICHIUKYIISIPHOU K OCH.

BoeiBoauth dbopmybl TUTSt
BBIYKCIICHUS  OOKOBOM U TOJIHOM
MTOBEPXHOCTEN TEJ BPALLICHUS.

PemaTes cTepeoMeTpruuecKue 3a1auu,
CBSI3aHHBIE C  TEJlaMH  BpaIlCHUS,
HaxOXXJICHUEM TUIOIIaau OOKOBOM U
MOJHOM MOBEPXHOCTH, MOCTPOCHUEM
CECUCHUM.

Hcnoab30BaTh Npu pELICHUU 33134
MJIaHUMETpUUECKUEe (DAKTHI U METOJIbI.

CpaBHuBaTh ¥ AaHAJIM3UPOBATH
YTBEPKIECHUS C LEIbIO  BBISBICHUS
JIOTUYECKHU KOPPEKTHBIX 151

HEKOPPEKTHBIX PACCYKICHUM.

AHAJIM3UPOBATL U MOJEJMPOBATH
Ha  s3bIKE TE€OMETPUU  pPEAIbHBIE
CUTYyallMM, CBSI3aHHBbIE C KOHYCOM U
LUIMHAPOM.

HccaepoBath NOCTPOEHHBIE MOJENH,
B TOM 4YHCJIE€ M C MCHOJb30BaHUEM
anmnapara ajnreopsl

AKTYaIu3upoBaTh (akTbl U METO/IbI
IUTAHUMETPHH, PEIEBAHTHBIE TEME,
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[Ipuknanubie 3a71a4u,
CBsI3aHHBIE CO CHEepOid U IIAPOM.

[loBTOpEHHE:  OKPYKHOCTH
Ha IUIOCKOCTH, BBIYHMCIICHHS B
OKPY’KHOCTH, CTAaHJAAPTHBIE

moxoous

Pa3znuunble KOMOMHAIINH TEI
BpAICHUSI 1 MHOTOTPAHHUKOB.

3agaun o tTeMe «Tema u
MTOBEPXHOCTHU BPAIICHHS

NMPOBOJAUTH AHAJIOTHH.
CBo000aHO OnepupoBaTh
NOHATHAMM: cdepa W 1ImIap, IEHTP,
paauyc, auameTp cepsl U mapa.
UccaenoBarth B3aMMHOE
pacnoioxkeHue chepbl U MIOCKOCTH.

DopmyMpoBaTh OIIpe/IeIICHUE

KacaTeJbHOM TIOCKOCTH K cepe.

Jloka3pIBaTh TEOPEMBI O CBOMCTBE U
MpU3HAKE KAacaTeIbHOM MIIOCKOCTH.

BoiBOAUTH bopmymy TUTSI
BBIYUCJICHUS IUIOIaau cdepbl uepe3
panuyc chepsl.

Pemathb cTrepeoMeTpuyECcKHE 3a/1a4u,
CBA3aHHBIE CcO cdepoll U mapoM,
HaxXOXJeHUueM TIuioniaaun chepol u eé
4yacTeil, IOCTPOEHUEM CEYEHUN cepbl U
mapa.

AHAJIM3MPOBATH U MOAEJIHPOBATH
Ha  S3bIKE TEOMETPUM  pEaJbHbIC
CUTyallud, CBS3aHHbIE C IIapOM U
chepoii.

Pemathb npocTeie 3a/1a4u, B KOTOPBIX
burypupyror KOMOMHaIUU TEN
BpAIlEHNUS] 1 MHOTOTPaHHUKOB.

Hcnonb30BaTh Npu pelieHuN 3aaad,
CBSI3aHHBIX €O cdepoll U  Mmapowm,
MJIaHUMETPpUUECKUEe (DAKTHI U METO/IbI.

Pemath crepeoMeTpruyecKue 3a1auu,
CBSI3aHHBIE C  TeJaMHU  BpAICHUS,
IIOCTPOCHUEM CEYEHUW TEJI BPAILLCHUS, C
KOMOWHAIIMSAMHA  TE  BpAlICHHS W
MHOT'OTPaHHUKOB.

IIpoBOAUTH JOTUYECKU KOPPEKTHHIE
JIOKa3aTeIbHbIE  pPaCCYyXIEHUS  TIpHU
pelIEHUH  TEeOMETPUYECKHX  3a/ad,
CBSI3aHHBIX C NEPHEHIUKYJIIPHOCTHIO
TIOCKOCTEM.

AHAJIM3MPOBATH U MOAEJIHPOBATH

Ha SA3BIKE reoMeTpmun p€albHBIC
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CUTyaluu, CBs3aHHBIC C
MHOTI'OI'pPaHHUKaMH.

I/ICCJ]CIIOBaTB IMOCTPOCHHBIC MOICIIM,
B TOM 4YHCJIC U C UCITIOJIb30BAaHHCM




anmnapara ajareopsl.
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Ilnomaau
MOBEPXHOCTH U
00bEMBI
KPYIJIBIX TeJ

R

O6BéM nmmuHzapa. Teopema
00 00BEME TIPSMOTO IMJIMHJIPA.

ITnomanu 0OOKOBOI1 U
[IOJIHOM IIOBEPXHOCTH
IIVTHHIPA.

Brruncienne 00LEMOB TeEII C
[IOMOILBIO OIpeaeaEHHOrO

unTerpasia. O6bEM KOHYCa.
[Imomaan OOKOBOM M ITOJTHOM

MMOBEPXHOCTH KOHYCA.
CrepeomMeTpruecKue

3aJ1a4H, CBSI3aHHBIC C

BEIYHCIIEHUEM 00BEMOB

HUJIMH]pa, KOHYCA.

3aJayd 110

U IUIOIIAIH

[Tpuxiagueie
Teme «OO0BEMBI
ITOBEPXHOCTEM TEN.

O0BEM mIapa W IIAPOBOTO
cektopa. Teopema 00 00BEME
mapa. [Inomans cdepsi.

CrepeomeTpruecKue
3a7a49H, CBSI3aHHBIC C
BBIYHCJICHHEM 00BEMOB I1apa,
IIIApPOBOT0 CETMEHTA, MAapOBOTO
CeKTopa.

[Ipuknagapie  3amadv 1O
TeMeE «OO0BEMBI T,
CBsI3aHHBIE C O0BEMOM IIapa u
TJI0IIA/IbIO CepBl.

CooTHOIIEHUA MEKITY
IJIONIA/ISIMU  TIOBEPXHOCTEH M
00BpéMaMH ITOJOOHBIX TEI.

[TomoOHEBIE Tella B
MIPOCTPAHCTBE.
N3menenue 00BEMa

py MoJ00UH.
CrepeomeTpuueckue
3a71a4H, CBSI3aHHBIEC C
BBIYHCIIEHUEM O0BEMOB TEI U
TUIOIIA/IEN TIOBEPXHOCTEN

CBo0oaHoO ONepupoBaTh
NOHATHAMM: 00BEM TeJa, IIIOIIA/b
MOBEPXHOCTH.

dopmMyJIMpoOBaTh OCHOBHBIE
CBOMCTBa 00BEMOB.

Joka3biBaTh TeopeMbl: 00 00bEME
MIMHApa; 00  00béMe  KoHyca.
BoiBoguTh (GOpMYIBI 711 BEIYHCICHUS
00bEMa yCEeUEHHOTO KOHYCA.

HccaenoBath NOCTPOCHHBIE MOJIEIH,
B TOM YHUCJIE€ M C MCHOJb30BaHUEM
anmnapara ajareopsl.

3HATh BO3MOXKHOCTHU PEIICHHS 33]a4
Ha MOCTPOCHHUE IIUPKYJIEM U JTUHEHKOH, O
KJIACCUYECKHUX HEpa3pelInMbIX 3aavax.

CBo00oaHO OonepupoBaTh
NOHATHAMM: 11apOBOM CErMEHT,
IapOBOM  CJIOM, IIApOBOM  CEKTOpP,
OCHOBaHME M  BBICOTA  CETMEHTAa,

OCHOBAHHE M BBICOTA IIIAPOBOTO CJIOS.

BeiBoaAuTH bopmybl TUISL
HaXO0XJICHUS 00BEMOB 1apOBOTO
CErMeHTa, IIapOBOT0 CEKTOPa, MJIOMIATH
chepsl.

Jloka3piBaTh TeOpemMy 00 00BEME
mrapa.

PemaThb crepeoMeTpuUecKue 3a1a4H,
CBSI3aHHBIE C 00BEMOM I1apa, MAapOBOTO
CEerMEeHTa, IIapoBOTO CEKTOpa,
IJI0IA/IbIO C(PepHl.

CpaBHMBaTHL U aHAJM3MPOBATh
YTBEPKIIEHUSI C 1eJIbI0  BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX u

HEKOPPEKTHBIX PACCYKICHUM.

AHAJIN3UPOBATHL W MOJAEJTHPOBATH
Ha  S3BIKE  TCOMETPHH  peajbHBIC
CUTYaIlNH, CBA3aHHBIC C 00BEMOM II1apa,
II1apPOBOTO CerMeHTa, IIIapPOBOTO
CEerMeHTa, IIOMIAAbI0 CepHl.

32




CBo0oaHO onepupoBaTh
NMOHSITUEM: TIOI0OHBIE Tela B
IPOCTPAHCTBE.
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BeruncasaTh 00bEMBI TENT ¢ IOMOIILIO
ONPEAECTEHHOTO HHTETPAJIa.

PemaTh cTepeoMeTpUUECKUE 3a/1a4H,
CBSI3aHHBIC C COOTHOIICHUAMHU MEXIY
IJIOIIAISIMU TIOBEPXHOCTEH U 00BEMaMuU
MOJ00OHBIX TEII.

IIpoBoAUTHL JTIOTMYECKU KOPPEKTHBIC
JA0Ka3aTeJibHbIE PACCY:KIEHUS TIpU
pelieHun r€OMETPUYECKUX  3ajad,
CBSI3aHHBIX C BEIYHUCIICHHEM 00BEMOB TEN
C TOMOIIBIO OMPEAEIEHHOTO UHTErpana,
HAaXO0XJCHUEM COOTHOIIEHUS MEXKIY
IJIOIIA/ISIMU TIOBEPXHOCTEU U 00BEMaMU
IIOJOOHBIX TE.

AHAJIU3MPOBATHL U MOAEJIMPOBATH
Ha  s3bIKE TIEOMETPUU  peajbHbIC
CUTyalluH, CBSA3aHHbIE C O0BEMaMU U
MTOBEPXHOCTSIMM TEJI, Ha JOKa3aTeJIbCTBO
U Ha HaXOXJECHHE TECOMETPUUECKUX
BEJIMYMH
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JIBMIKeHU S
(59

JIBoKEHMST ~ IIPOCTPAHCTBA.
OtoOpaxkenusi. [[BrwxeHuss u
paBeHctBO  (uryp.  OOmme
CBOMCTBAa JBWXKEHUN. Buabl
JIBUKCHHUM: rapajijieIbHbINA
MIEPEHOC, LEHTpaJbHas
CUMMETpHUSI, 3epKajbHast
CUMMETpHUS, MOBOPOT BOKPYT
TIPSIMOM. [IpeobpazoBanus
noaoOus. [psimas u cepa
Ditnepa.

['eomeTrpuueckne 3amaun Ha
IIPUMEHEHUE JIBUKECHUS

CBo0oaHO onepupoBaTh
NOHATHSAMMU: oToOpakeHue
OpoCTpaHCTBa Ha ce0s, JBIKEHHE

IPOCTPAHCTBA; LIEHTpalbHAas, OceBas U
3epKajJibHasi CUMMETPHH, TapaJuICIbHbIN
NEPEHOC; PaBEHCTBO U M0j1001e QuUryp.
Jloka3bIBaTh YTBEPXKACHHUS O TOM,
YTO LEHTpajbHas, OCEBas U 3€pKajbHas
CUMMETPHH, IApaJUICNIbHBI IIEPEHOC
ABJISIIOTCS  IBUJKEHUAMH. BBINOJHATH
npeoOpa3oBaHus MOI00US.
OnepupoBath NOHATHUSIMM: TIpsMast
u cdepa Ditnepa.
Pemate reoMeTrpuyeckue 3agaduM C
HNCIOJIL30BAHUEM JBIDKCHHUM.
Hcnoab3oBaTh Npu pelieHnuu 3aad
JBHYKEHUS IPOCTPAHCTBA U UX CBOMCTBA.

CpaBHMBAaTL U aHAJM3MPOBATh
YTBEPKJIEHUSI C 1EJIbI0  BBISIBICHUSA
JIOTUYECKU KOPPEKTHBIX u

HEKOPPEKTHBIX PACCYKICHUM.
HccnexoBath IOCTPOSCHHBIE MOJAEIH.
HUcnoab3oBarh undgposbie

pecypchl
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IToBTOpEHUE,
00001IeHNE
"
cucTeMaTH3alus
3HAHUM
(17 9)

Oo6o0maroriee MOBTOPEHUE
MOHATHUM W METOJOB Kypca
reomerpun  10-11  kmaccos,
CUCTEMATHU3aLIMs 3HAHUIA.

Hcropus pa3sBUTUA
CTEPEOMETPUU KAK HAYKH U €€
pOJIb B Pa3BUTUU COBPEMEHHBIX
WHKEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTUH

Pemath crepeomeTpruueckue 3agaduu
Ha JIOKa3aTeJIbCTBO MAaTEMaTHYECKHUX
OTHOIIICHUH, HaXO0XJICHUE
r€OMETPUYECKUX BEJIMYHH (JIJIMH, YTJIOB,
rIoaaei, 00bEMOB).

Hcnoab3oBath peleHun
CTEPEOMETPUUYECKUX 3a7a4
TUTAHUMETPUUIECKHE (PaKThl M1 METO/IBI.

IIpoBOAUTHL JOTUYECKU KOPPEKTHBIC
JIOKa3aTeIbHbIC  PACCYyXICHUS  IIpHU
pelieHuu CTEPEOMETPUUYECKUX u
MJIAHUMETPUUECKUX 3a]1ay.

npu

CpaBHMBAaTh M AHAJIN3HPOBATH
peabHBIE  CHUTyalldd W BBIABISTH
BO3MOXKHOCTh €€ MOJICIIMPOBAaHUS Ha
S3BIKE TEOMETPHH.

MoaenaupoBarth peabHYIO
CUTyallMI0 Ha s3bIKE TEOMETPUU U
HCCJIeI0BATh TIOCTPOCHHBIE MOJIENH, B

TOM YHCIE€ M C HCHOJb30BAHUEM
anmnapara ajreOphl.
HUcnoab3oBarb KOMIIBIOTEPHBIE

IIPOrpaMMBbI [IPU PELIEHUU 3a/1a4.

IHonyuyars NpeacTaBJIeHUe 0
FEOMETPUM KAaK O PpPa3BUBAIOLICHCSA
HayKe, MCCIEAYIOUIEH OKPYXarIIUn
MHUp,  CBSI3AHHOW € pEaJbHBIMU
00bEeKTaMH, TOMOTAIONIEH  pPEelnTh
peanbHbIe )KU3HEHHBIE CUTYALMH O POJIH
CTEPEOMETPUHN B pa3BUTUH
COBPEMEHHBIX UHKEHEPHBIX U

KOMIIBIOTCPHBIX TEXHOJIOTUH
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IToypounoe miianuposanue 'EOMETPUS, 10 kaace

(34 B Heme10, 34 yueOHBIX Hegesu, uToro — 102 v)

No ama Tema ypoka
n/n | Ilnan | Daxm
BBenenue B crepeomeTpuio -234

1 1 neoensn OcHoBHbIE TpaBUiia H300paKEHUS HA PUCYHKE INTIOCKOCTH, TapaslieIbHbIX
HPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA.

2 [TonsiTusI cTepeoMeTpUM: TOUKa, IIpsiMasi, IJIOCKOCTh, IPOCTPAaHCTBO. OCHOBHBIE
IIpaBUJia U300paKEHMsI HA PUCYHKE TUIOCKOCTH, ApaUIEIbHBIX IPSIMbIX
(O0Tpe3KoB), cepeAMHBI OTPE3KA.

3 [TousTust: mepecexkarouecs MmI0CKOCTH, IepeceKaronecs Ipsmast U MI0CKOCTh;
MOJIYTIPOCTPAHCTBO.

4 2 Heoensn [TonsTHs: mepeceKkarourecs MmI0CKOCTH, IepeceKaroInecs IpsMast U MI0CKOCTh;
MOJIYTIPOCTPAHCTBO.

5 MHororpaHHuK#, 1300paXeHHEe MPOCTEHIINX TPOCTPAHCTBEHHBIX QHUTYD,
HECYIIECTBYIOIINX 0OBEKTOB.

6 MHororpanHuky, Hu300pakeHHWE MPOCTEHIIMX MPOCTPAHCTBEHHBIX  (uryp,
HECYIIECTBYIOIIUX O0BHEKTOB.

7 3 Heoensn AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIICJCTBUS U3 HUX.

8 AKCHOMBI CTEPEOMETPUU U NIEPBBIE CIIECTBUS U3 HUX.

9 AKCHOMBI CTepeOMETPHUH U TIEpBBIE ClIeCTBUS U3 HUX. CrocoOsl 3a/1aHus
MPSIMBIX | IJIOCKOCTEH B mpocTpaHcTBe. O003HAUEHHUS MPSIMBIX U IIJIOCKOCTEH.

10 4 neoensn N3o0paxeHune cedeHuit mupamMuibl, Kyoa 1 MpuU3Mbl, KOTOpPbIE MPOXOIAT YepPe3 UX
pebpa. M3o0pakeHue nepeceyeHus] MOMYyYEHHBIX IUIOCKOCTeH. PackparmBanue
MOCTPOCHHBIX CEUEHUH Pa3HBIMH LIBETAMH.

11 N300paxeHune cedeHni nupamuibl, Kyoa v MpU3Mbl, KOTOPbIE IPOXOIAT Yepe3 ux
pedpa. M3o0pakeHne nepeceyeHus] MOTYyYEHHBIX IUIOCKOCTeW. PackpamivBanue
MIOCTPOEHHBIX CEYEHUN Pa3HBIMU I[BETAMHU.

12 N300paxeHune cedeHni nmupamuibl, Kyda 1 MpU3Mbl, KOTOPbIE IPOXOIAT Yepe3 UX
pebpa. M3o0paxkeHne nepeceyeHus] MOMYyYEHHBIX IUIOCKOCTeH. PackparnBanue
MIOCTPOEHHBIX CEYEHUN Pa3HBIMU I[BETAMHU.

13 5 neoensn N300pakeHue ceueHui mupaMupl, Kyoa U MPU3MBbl, KOTOPbIE IPOXOAST Yepe3 UX
pebpa. M3o0pakeHue nepeceyeHus: MOIYUYEHHBIX IIOCKOCTEeH. PackpaimBanue
MOCTPOCHHBIX CEUECHHUH Pa3HBIMH LIBETAMH.

14 Merton cnenoB AJisi HOCTPOCHUST CEYEHUIM.

15 Merton crefoB it mocTpoeHus ceueHuil. CBoiicTBa nepeceyeHuit mpsMbIX U
IIJIOCKOCTEM.

16 6 neoenn Meton cnenoB uist NOCTpoeHUs ceueHuil. CBOMCTBA NEPECEUEHU IPAMBIX U
IIJIOCKOCTEM.

17 [TocTpoenue ceuenuii B mupamuje, Kyoe 1mo TpeM Toukam Ha pebpax. Cozmanue
BBIHOCHBIX YepPTEKEW U 3aIllUCh IIaroB MOCTPOEHUSI.

18 [TocTpoenue cedenuii B mupamujie, Kyoe 1mo TpeM Toukam Ha pebpax. Coszmanue
BBIHOCHBIX YepTEKEW U 3aIlliCh IIaroB MOCTPOEHUSI.

19 7 Heoens [Toctpoenue ceueHuit B nmupamuze, Kyoe mo Tpem Toukam Ha pedpax. Coznanue
BBIHOCHBIX YEPTEKEU U 3aIlUCh I1aroB MOCTPOEHUS.
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20 [TocTtpoenue ceueHuit B mupamuze, Kyoe mo Tpem Toukam Ha pedpax. Co3manue
BBIHOCHBIX YEPTEKEW U 3aIlUCh I1aroB MOCTPOEHUS.
21 [ToBTOpEHME MITAHUMETPUH: TEOPEMA O MPOMOPIIMOHABEHBIX 0Tpe3kax. [Tomodue
TPEYrOJIbHUKOB.
22 8 neoena IToBTOpenue mianuMmerpun: Teopema Menenas. PacueTsl B ceueHHsIX Ha
BBIHOCHBIX 4yepTexkax. Micropus pa3BUTHUS INIAHUMETPUU U CTEPEOMETPUH.
23 KonTpoubnas padora Nel «Akcuomsl crepeomerpun. CedeHus»
B3anmMHoe pacnosio:keHue NpsIMbIX B IPOCTPaHCTBe — 64
24 B3anMHoe pacnonoxeHue npsAMbIX B mpocTpancTBe. CKpeluBaronyecs npsmole.
[Tpu3Haku ckpeuBaromuxcs npsaMbix. [lapamiensHble NpsiMble B IPOCTPAHCTBE.
25 9 nHeoensn Teopema 0 Cyl1eCTBOBAHUH M €IMHCTBEHHOCTH MPSMOM NapaJlieIbHON TaHHON
IPSIMOM, ITPOXOJALIEH uepe3 TOUKY IPOCTPAHCTBA U HE JieXkallled Ha JaHHOU
npsmMoil. JleMMa o epeceyeHMH napaiesIbHbIX MPSIMBIX MIJI0CKOCTHIO.
26 [TapamnenpHOCTD Tpex NpsMbIX. Teopema o Tpex napaienbHbIX NPsAMBIX. Teopema
0 CKpELIMBAIOIINXCS MPSIMbIX.
27 [TapannensHoe npoekTHpoBanue. OCHOBHBIE CBOMCTBA MapalIeIbHOIO
npoeKTHpoBaHus. M300paxkeHue pa3HbIX GUIyp B MapalieNbHOM MPOEKIUH.
28 10 LlenTpanbHas poeKuus. YToi ¢ COHApPaBIEHHBIMU CTOPOHAMU. YTOJ MEXIY
Heldensn MIPSMBIMH.
29 3aauM Ha J0Ka3aTeJIbCTBO U UCCIIEI0BAaHUE, CBSI3aHHBIE C PaCIOI0KEHUEM
IPSIMBIX B IPOCTPAHCTBE.
IMapajuieJbHOCTb NPSAMBIX U IJIOCKOCTEN B MIPOCTPAHCTBE — 84
30 [TonsATHSA: NapanaenbHOCTh NPSAMON U IUIOCKOCTH B MpocTpaHcTBe. [Ipu3Hak
napaIeIbHOCTH NPsAMOH U mockocTd. CBoMCTBA MapajuIeIbHOCTH IPSIMOM 1
IJIOCKOCTH.
31 11 ['eomeTpuyeckne 3amadyd Ha BBIYMCICHUE W JOKA3aTEIbCTBO, CBSI3aHHBIE a
Heldens NapajuIeIbHOCTBIO MPSAMBIX U MJIOCKOCTEN B TPOCTPAHCTBE.
32 ITocTpoeHune cedyeHns, NpOXOIAIIEro Yepe3 JaHHYIO NPSAMYIO Ha YEPTEXKE U
MapajuIeJIbHOTO APYTroM MpsAMoi. PacyeT OTHOIIEHMIA.
33 [TapannensHas NpoeKLKs, IPUMEHEHUE JUIsl TOCTPOSHUS CeUeHU KyOa u
napautenenunena. CBoicTBa napajuieenuIesa u Npu3Msbl.
34 12 [TapannensHble IocKocTH. [IpU3HAKK MTapamIebHOCTH JBYX TIIOCKOCTEH.
35 Heldens Teopema 0 napauIeIbHOCTU U €IMHCTBEHHOCTH IUIOCKOCTH, MTPOXOIALIEH uepes
TOYKY, HE IPUHAJIEKALLYIO TAHHOU IJIOCKOCTH U CIEACTBUS U3 HEE.
36 CBolicTBa napajuIeabHbIX INIOCKOCTEN: O MAPAIIIEIBHOCTH NPSAMBIX IIEPECECUECHHUS
IIPY NIEPECEUEHNUH JIBYX MAapaAJIENbHBIX IIIIOCKOCTEN TPETHEM.
37 13 CaoiicTBa MapajleNIbHbIX IJIOCKOCTEN: 00 OTpe3Kax MHapauieIbHBIX MPSIMBbIX,
Hedens 3aKJIFOUYEHHBIX MEX]y MapaylIeIbHBIMU IJIOCKOCTSAMU; O MEPECEUEHUH MPSMOIL ¢
JIBYMsI TapaJJIEbHBIMU TIOCKOCTSIMH.
IlepneHAMKYJIAPHOCTH NPSIMBIX U IVIOCKOCTEH B IPOCTPaHCcTBe — 254
38 [ToBTropenue: Teopema [Tudaropa Ha mIocKocTH.
39 [ToBTOpEHME: TPUTOHOMETPHS MPSIMOYTOJIBLHOTO TPEYTOIBHUKA.
40 14 CoiicTBa Ky0a U MPSIMOYTOJIBLHOTO MapayljieNenumesa.
41 Helensn Beruucnenue JUIH OTpe3KOB B KyOe U MPsIMOYTOJIbHOM NapaljieNenuie/e.
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42

IlepneHqUKyYISAPHOCTE HPSAMOM M IIIOCKOCTH. [Ipu3HaK NEepHneHAUKYIJIAPHOCTH
IIPSIMOM U INIOCKOCTH.

43 15 IlepneHUKYISIPHOCTE HPSAMOM M IIOCKOCTH. [Ipu3HaK NEepHneHAMKYJIAPHOCTH
Helens IPSIMOM U TUIOCKOCTH.
44 Teopema 0 CylIeCTBOBAHUY U €IMHCTBEHHOCTH MPSMOM, IPOXOAAILEH Yepe3
TOYKY IIPOCTPAHCTBA U MEPIEHANKYIAPHON IUIOCKOCTH.
45 [110cKOCTH U IEPIEHANKYIISIPHBIE UM IIPSIMbIE B MHOTOTPaHHHUKAX.
46 16 [110CKOCTH M MEPIIEHIUKYISPHBIE UM NIPSMbIE B MHOTOTPAaHHUKAX.
47 Helens Ilepnienaukynap u HaxyoHHas. [locTpoeHue nepneHauKyspa u3 TOYKU Ha
IPSMYIO.
48 [lepniengukynsap u HakioHHas. [locTpoeHue nepneHauKyIspa u3 TOUKH Ha
IPSMYIO.
49 17 Teopema o Tpex nepneHAuKysIspax (mpsimas 1 oopaTHas)
50 Heoens Teopema o Tpex neprneHAuKyIsapax (mpsmas u oopaTHast)
o1 VYros MeXy CKpeIUBaOIUMUCS IIPSIMBIMU.
52 18 [Tovick nepneHaUKYISPHBIX MPSAMBIX C IIOMOILBIO EPIEHIUKYIIIPHBIX
Heldens IJIOCKOCTEM.
53 OpTorosanbHO€ MPOEKTUPOBAHUE.
o4 [Toctpoenue cedyenuit kyOa, NpU3MbI, NPABUIBHOM NHUpPaMHUABI C IOMOILBIO
OPTOrOHAJILHOM IIPOEKIIUH.
55 19 [Toctpoenue ceueHuit kyOa, NpPU3MBI, MPABUIBHOW NHPaMHIbl C IOMOIIbIO
Heldensn OPTOrOHAJILHON IIPOEKIIUH.
56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO IIIOCKOCTH. [ImockocTu cummerpuii B
MHOTOTPaHHHUKAX.
S7 [Tpu3Hak neprneHuKyIIpHOCTH MPSIMON U TNIOCKOCTH KaK CIEACTBHE CUMMETPUH.
58 20 ITpaBriIbHBIE MHOTOIPaHHUKH. Pacd€T paccTOsIHUI OT TOYKHU A0 IUIOCKOCTH.
59 Heoens ITpaBriIbHBIE MHOTOIPaHHUKH. Pacd€r paccTOsHUI OT TOYKHU A0 IUIOCKOCTH.
60 CniocoObl 0nyCTUTh NEPIEHIUKYIISAPBI: CHMMETPHUSL, CABUT TOUKH 110
MapaJuIeIbHON IPSIMOM.
61 21 CuBur no HenapasuleaIbHON MPSIMON, U3MEHEHUE PACCTOSHUM.
62 Heoens KonTposbHnas padora Ne 2 «B3anmHoe pacnosio:keHue NpsiMbIX U IVIOCKOCTeH
B IIPOCTPAHCTBE»
Yriasbl U paccrossHus — 164
63 [ToBTOpEHME: Yron Mexay NpsMbIMHU Ha IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA KOCUHYCOB.
64 22 [ToBTOpEHME: Yroa MEeXAY CKPEIINBAIOIIUMHUCS MPSIMBIMU B IPOCTPAHCTBE.
65 Heodens ['eomeTpryeckue METOAbI BEIUMCICHHS YTIIa MEKTY IPSIMBIMU B
MHOTOTPaHHHUKAX.
66 JIByrpansslii yroa. CBOMCTBO JIMHEWHBIX YIJIOB JBYTPAaHHOIO yIJa.
67 23 [lepnenaukynspHbie m10ckocTd. CBOMCTBA B3aUMHO MEPIEHIUKYISPHBIX
Heoens IUIOCKOCTEM.
68 [Ipy3Hak TNEepNEeHAUKYISIPHOCTH IIOCKOCTEH; TeopeMa O MpSIMON MepeceueHUs

JIBYX ITOCKOCTEN NEPHEHANKYIISIPHBIX TPETHEN IIIOCKOCTH.
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69 [TpsMoOyTONbHBIN Mapasuienenunes; Ky0; H3MepeHusi, CBOMCTBA MPSMOYTOJIEHOTO
napajuieJenunena.
70 24 Teopema 0 AMaroHanu NPsIMOYTOJIBLHOIO NapaJUICIICUIENA U CIEACTBUE U3 HEE.
71 Helens CrepeoMeTpuueckue U NPUKIATHBIE 3aJaud, CBA3aHHBIE CO B3aHUMHBIM
PacmoI0KEHUEM MPSAMBIX U MIIOCKOCTEH.
72 IloBTOpeHMe:  CKpEIMBAIOIIMECS IPsIMbIE, IApajUIeIbHbIE  IUIOCKOCTH B
CTaH/IapTHBIX MHOI'OIPAHHUKAX.
73 25 [Tapa mapauienbHBIX IJIOCKOCTEM Ha CKPEIIMBAIOLIMXCSA MPSIMBIX, PACCTOSHUE
Helens MEX1y CKPELUBAIOLIUMUCS IPSIMBIMU B IIPOCTBIX CUTYaLIMSIX.
74 PaccTosiH1e OT TOUKH 10 MIIOCKOCTH, PACCTOSIHUE OT MPSIMOM J10 MIOCKOCTH.
75 Brruncnenue pacCcTOSHUN MEXY CKPELIUBAIOLIMMUCS IPSIMBIMH C IOMOILBIO
MEPIECHINKYIISIPHON TIIIOCKOCTH.
76 26 TpexrpaHHslii yroi, HEPaBEHCTBO ISl TpEXTPaHHbIX yrioB. Teopema [ludaropa,
Helens TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIsl TPEXTPAHHOTO yIJa.
7 DJeMeHTHI cPepruyecKoil FTeOMETPHUH: Ie0Ie3MUeCKUe TMHUU Ha 3eMIIe.
78 KonTposbHnas padora Ne 3 «Yribl u paccTosiHUS»
MHororpanHuku - 74
79 27 CucremaTtun3zauus 3HaHUN «MHOTOTPaHHUK U €T0 3JIEMEHTHI»
80 Helens [Tupamuga. Bunsl nupamua. [IpaBunsHas nupamuaa.
81 [Tpusma. [Ipsimas u HaknoHHas npusMbl. [IpaBunpHas npusma.
82 28 [Tpsimoii mapasuienenune, IpSIMOYTOJIbHBIN Mapalyienenumnes, Kyo.
83 Heldens Brinykieie MHOrOrpannuku. Teopema Ditnepa.
84 Brinykiibie MHOrorpanHuku. Teopema Oitniepa. [IpaBuiibHbIE U TONTYIPaBUIIbHBIE
MHOTOTPaHHUKH.
85 29 KonTpouabnasi padora Ne 4 «MHOrorpaHHuKN»
Helens
BexTopsbl B npocTpancTBe — 124
86 [TonsiTHE BEKTOpa HA MJIOCKOCTH M B IIPOCTPAHCTBE.
87 CymMMa BEKTOpOB.
88 30 Pa3HOCTH BEKTOPOB.
89 Helens [TpaBwiio mapaienenure/a.
90 YMHOKEHUE BEKTOpaA Ha YUCIIO.
91 31 PaznoxeHnue BekTopa 1o 6a3ucy Tpex BEKTOPOB, HE JIEKAIINUX B OJHOM MIIOCKOCTH.
Helens
92 CkaysipHOE MTPOU3BE/ICHHE.
93 Brruncnenue yria Mexy BEKTOpaMH.
94 32 [Tpocreiime 3a1aun ¢ BEKTOPAMH.
95 Heodens [Tpocreiitme 3agauu ¢ BEKTOPaAMH.
96 ITpocreiimume 3a1auu ¢ BEKTOPaMH.
97 33 [Tpocreiimme 3a1aun ¢ BEKTOPAMH.
Helens
IHoBTOpEHUe, 00001IeHHE U CHCTEMATU3 AU 3HAHUI — 5S4
98 O06o06uienne M cucremMaTu3anus 3HaHUN «B3auMHOE pacroyiokeHHe NPSMBIX U

IJIOCKOCTEH B TPOCTPAHCTBE
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99 O0600611eHre U cucTeMaTu3ays 3HaHuH «MHOTOTpaHHUKI
100 | 34 HtoroBast KoHTpoJIbHAs paboTa
101 | Heoena Hrorosast koHTpoIbHAs paboTa
102 O06001IeHre U cucTeMaTU3alus 3HAaHUN: aHAJIN3 KOHTPOJIBHOM paboTHI.
HTOIO - 1024
IHoypounoe niannpoanue 'EOMETPHUS, 11 kiaace
(34 B Hemet0, 34 yueOHBIX Hegeu, uToro — 102 v)
Ne Hdama Tema ypoka
n/n | [han | Dakm
AH”anuTH4eckasi reomerpus - 154
1 [ToBTopenue Temsl «KoopanHaTBl BEKTOpa Ha MJIOCKOCTH U B IIPOCTPAHCTBE
2 [ToBTOpenue Temsl «CKallipHOE IPOU3BEICHHE BEKTOPOBY
3 [ToBTOpenue Tembl «BbIuncIeHus yria MeX1y BEKTOPaMU B IIPOCTPAHCTBE
4 IToBTOpEHME TEMBI «YpaBHEHUE IPSIMOM, IPOXOIAIIEH Yepe3 1BE TOUKU
5 YpaBHEHHE MJIOCKOCTH, HOPMaJlb, ypaBHEHHUE IJIOCKOCTU B OTpPE3Kax.
6 YpaBHEHHE MJIOCKOCTH, HOPMaJlb, ypaBHEHHUE IJIOCKOCTU B OTPE3Kax.
7 BekropHoe npousBeneHue.
8 JluHeliHble HEpaBEHCTBA, IMHEHHOE IPOrpaMMUPOBaHUE.
9 JluHeliHble HEpaBEHCTBA, IMHEHHOE TPOrpaMMUPOBaHUE.
10 AHaJIUTHYECKHE METO/Ibl pacuéTa yriia MeXay NpsSMbIMU B MHOTOI'PaHHUKAX.
11 AHaJIUTHYECKHE METO/Ibl pacuéTa yriia MeXay NpsSMbIMH B MHOTOI'PaHHUKAX.
12 ®opmysia pacCTOIHUS OT TOUKH J0 MNIOCKOCTH B KOOPJAUHATAX.
13 Haxosienue pacCTosTHUI OT TOYKH J0 TIJIOCKOCTH B KyOe.
14 HaxosxneHue pacCTOsSHUM OT TOYKH /10 MJIOCKOCTH B IPAaBUIIBHOM MUpaMue.
15 KonTpoJsbHas padora Ne 1 «KAHaIMTHYECKAS TeOMeTPHS
IloBTOpeHue, 00001meHne U cucTeMaTu3anus 3HaHUui « MHororpananku. CedeHHs1 MHOTOTPAHHUKOB)» —
154
16 CeveHunss MHOTOIPaHHHMKOB: CTaHJapTHbIE MHOTOTPAaHHUKH.
17 CedeHust MHOTOTPAHHUKOB: METO/T CJIE/IOB.
18 CeueHnst MHOTOTPAaHHUKOB: CTaHAAPTHBIE IUIOCKOCTH, TEPECEUEHUS MPSAMBIX U
IUIOCKOCTEM.
19 [TapamienpHble MpsIMBIE U TUIOCKOCTH: NAapalIeIbHbIE CEYEHMS.
20 [TapanienpHble MpsIMbIE U TUIOCKOCTH: pacdyeT OTHOIICHUH.
21 [TapannensHble TpsSMbIE U TNIOCKOCTH: YTIIbI MEXY CKPEIIUBAIOIIMMHUCS
MPSIMBIMH.
22 [TepnieHMKYIIpHBIE IPSIMBIE U TUIOCKOCTHU: CTaHIAPTHHIE MaPhI
NEepIEHINKYIIPHBIX TUIOCKOCTEH U MPSAMBIX, CHMMETPHUH MHOTOTPAHHUKOB.
23 [lepnieHauKynApHBIE MPSIMbIE U TNIOCKOCTU: TEOPEMA O TPEX MEePIEHIUKYIApax.
24 [TeprieHAMKYNISIpHBIE IPSIMBIE U TUIOCKOCTHU: BBIYMCIICHUS JJIUH B

MHOT'OT'paHHUKAx.
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25 [ToBTOpeHue: mioOMmagd  MHOTOYTOJIBHHUKOB, (OPMYNIbl Ul IUIOLIaeH,
COO00paKeHMs O00USI.

26 [ToBTOpEeHME: TUIOMIATM  MHOTOYTOJBHUKOB, (OPMYIbI s IJIOMIAACH,
COO0OpakeHUs TOI00USI.

27 [ToBTOpeHHe: IJIOMAAM  MHOTOYTOJBHHKOB, (OpMYyNIBl Ui IUIONIAJICH,
COOOpakeHHS TTOT00USI.

28 [Inomanu cedeHWii MHOTOIPAHHMKOB: IUIOLIAAU IIOBEPXHOCTEW, pa3pe3aHus Ha
9acTh, COOOpakeHUs MOI00Ms.

29 [Inomanu cedeHHii MHOTOIPAHHUKOB: IUIOLIAAU IIOBEPXHOCTEW, pa3pe3aHus Ha
9acTh, COOOpakeHUs MOT00MS.

30 Konrpoabnas padora Ne 2 «[loBropenue: Muororpannuku. Ceuenusi
MHOTOrPpAHHHKOB

O0bém MHOTOrpannnka — 174

31 O6nem Tena. O0beM IPSIMOYTOJIBHOTO MapasuiesenuIeia.

32 3anaun 06 yABOeHUHU KyDa, 0 KBaJpaType Kyda; 0 TPUCEKIIUH YTIIa.

33 CrepeomMeTpHueCcKHe 3a/1a4H, CBSI3aHHBIE ¢ 00BEMOM TPSMOYTOJIBHOTO
napaiesenune/a.

34 [Tpuknannbie 3a1a4u, CBSI3aHHBIE C BBIYUCIEHUEM 00BbeMa MPSMOYTOJIBLHOTO
napaiesenunesa.

35 O0beM MpsAMOii IPU3MBIL.

36 CrepeoMeTprUeCKHE 33]]a4H, CBSI3aHHBIC C BRIYHCICHUEM 00BEMOB TIPSIMON
MIPU3MBI.

37 [Tpuxnanueie 3a1a4u, CBI3aHHBIE C 0OBEMOM MPSMOI IPU3MBI.

38 Brruncnenne 0o0beMOB Tel C IMOMOIIBIO OMpeneleHHoro uHrerpaiga. OobeMm
HAKJIOHHOM MPU3MBI.

39 Bbruucnenne 00bEMOB Tell € TMOMOMIBIO OIpeesieHHoro wuHTerpana. O0bem
HaKJIOHHOM MUPaMHU/IbI.

40 ®opmyna oobema nupamuipl. OTHOIIEHHE 00BEMOB TUPAMHUJT C OOILIUM YIIIOM.

41 ®opmyna oobema nupamuipl. OTHOIIEHHE 00BEMOB TUPAMHUJL C OOIIUM YIIIOM.

42 CrepeomMeTpuiecKue 3a/1auu, CBI3aHHBIEC C BEIYHCICHHEM 00HEMOB HAKJIOHHOM
MIPU3MBI.

43 CrepeomeTpHuuecKHe 3a/1auH, CBSI3aHHbIE ¢ 00BbeMaMM MUPAMUJIbI.

44 [Tpuknaaneie 3agauu no TeMe «OO0beMBbI TeN», CBsI3aHHbIE C 00BEMOM HAKJIOHHON
TIPU3MBI.

45 [Tpuxnanueie 3anaun no reme «OOBEMBI TEN», CBSI3aHHbBIE ¢ 00BEMOM MUPAMHU/IBI.

46 [Tpumenenne o6beMoB. Bbrunciienue paccTostHUA A0 TIOCKOCTH.

47 KonTtpoubnas padora Ne 3 «O0beM MHOTOTPaHHUKA»

Tena Bpamenus — 24y

48 [{umHaprYecKas MOBEPXHOCTh, 00pa3yrolie HUINHIPUIECKON TOBEPXHOCTH.

49 Humuaap. [psmoit kpyrosoit munuHAp. [hnomans mOBEpXHOCTH HMIIHHAPA.

50 Konnueckas moBepxHOCTh, 00pa3yrolue KOHnYeCcKor moBepxHoctu. Konyc.

51 CedeHune KOHyca IUIOCKOCTBIO, MapaJlIeIbHON TIIOCKOCTH OCHOBAHMS.

52 YceueHnslit konyc. M300pakeHre KOHYCOB U YCEUEHHBIX KOHYCOB.

53 [Tnomaabs 60KOBOI U MOJIHOM MOBEPXHOCTH KOHYCA.
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o4 [Tnomans 6OKOBOM U MOJTHON TOBEPXHOCTH KOHYCA.

55 CrepeomMeTpruecKkue 3aladyd Ha JI0Ka3aTENbCTBO M BBIYHUCIEHHE, MOCTPOCHHUEM
CEYEHUM LIUIMHApPA, KOHYCa.

56 CrepeoMerpuueckre 3a/ladydl Ha JIOKA3aTeIbCTBO W BBIYMCICHHE, MOCTPOCHHEM
CEUEHU MUIMH]IPA, KOHYCA.

o7 IIpukiagueie 3a0a4u, CBA3aHHBIE C LIMJIMHIPOM.

58 [Tpuxnanubie 3a1a4u, CBI3aHHBIC C LIUIMHAPOM.

59 Cdepa u map.

60 [Tepeceuenue chepsrl u mapa ¢ miockocteo. Kacanue mapa u cepsr
IUIOCKOCTBIO. By u n300pakenue mapa.

61 [Tepeceuenue chepsl u mapa c miaockocteto. Kacanue mapa u cepsr
IUIOCKOCTBIO. By 1 n3o0paxenue mapa.

62 VYpasuenue chepsl. [Lnomans chepsl u ee yacTel.

63 Cummerpus cdeps 1 mapa.

64 CrepeoMeTpHuueckre 3aa4i Ha JI0Ka3aTeIbCTBO U BHIYHCIICHHE, CBSI3aHHBIE CO
cdepoii u mapom, HOCTPOSHUEM UX CEYEHUI MIOCKOCTBIO.

65 CrepeoMeTpHuueckre 3ajjaud Ha JI0Ka3aTeIbCTBO W BBIYUCIICHUE, CBS3aHHBIE CO
cdepoii u mapom, IOCTPOCHUEM UX CEYEHHI MIOCKOCTBIO.

66 [Tpuknanabie 3a1a49u, CBSI3aHHBIC CO C(HEPO U IIAPOM.

67 [ToBTOpEHHE: OKPYKHOCTH Ha TNIOCKOCTH, BHIYUCIICHHS B OKPY>KHOCTH,
CTaHJapTHBIE TO00US.

68 Paznuunbie KOMOMHAIIMY TEJ BPAIIEHUS! © MHOTOTPAaHHUKOB.

69 3amaun o Teme «Tena ¥ MOBEepXHOCTH BPALICHUSD»

70 3agauu no Teme «Tena U MOBEpXHOCTU BPALLICHUS»

71 KonTposbnas pa6ora Ne 4 «Tena u noBepxHocTH BpalieHHUsD)

IInomanau noBepxXHOCTH M 00BEMBI KPYIJIBIX Tel — 94

72 O6wem nunusaapa. Teopema 06 00beMe IPSIMOro HUIMHAIPA.

73 Brruncienre 005eMOB TeJ ¢ TOMOIIBIO OnpeeeHHoro naTerpaita. Oobem
KOHYyca.

74 [Tnomanu 60KOBOH M MONHOM MOBEPXHOCTH KOHYCA.

75 CrepeoMeTpuuecKkue 3aa4u, CBI3aHHbBIE C BHIYUCIEHUEM 00HEMOB IIUIHHIPA,
KOHYCa.

76 [Tpuxnanueie 3anaun 1o TeMe «O0BEMBI U TUIOIIA U TOBEPXHOCTEH TeI.

77 O6mwem mapa u mapoBoro cekropa. Teopema 06 o6beme mapa. [Tnomans cheps.
CrepeomeTpuueckue 3a1auu, CBSI3aHHbIE C BBIYMCICHUEM 00bEMOB 111apa,
IIapOBOT'0 CErMEHTA U IIapOBOT0 CEKTOpa.

78 [Tpuknaaneie 3agaun 1o remMe «O0BbEMBI Te», CBA3aHHbBIE C 00bEMOM IIapa U
iomaabio chepsl. COOTHOMIEHHS MEXKTY TUIOIIASIMHU TOBEPXHOCTEHN U
00BbEMaMu MOAOOHBIX Tell.

79 [Tono6uble Tena B mpocTpaHcTBe. MI3MeHeHne o0beMa pu Mo100HH.
CrepeomeTpHuyecKue 3a/1a41, CBI3aHHBIE C BBIUMCIEHUEM 00bEMOB TeJI U IUToNIa1ei
MTOBEPXHOCTEH.

80 KonTtpoubnas padora Ne 5 «Iliomaan noBepxHOCTH U 00beMbl KPYTJIBIX

T

JABukeHust — Su
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81 JBmxenus npoctpancTBa. OToOpakeHus. [IBMkeHus: 1 paBeHCTBO (QuUryp.
OO01me CBOMCTBA IBUKECHUN.

82 Bunbl aBMKEHUN: TapaJuIeIbHbIN IEPEHOC, LICHTPAJIbHAs CHMMETPUs, 3€pKalbHas
CUMMETPUS, IOBOPOT BOKPYT MPSMOIA.

83 [Ipeobpa3zoBanus nmoxobus. [Ipsmas u cepa Ditnepa.

84 I'eomerpuyeckue 3a1aun Ha IPUMEHEHUE JBUKEHUS.

85 KontpoabHnas padora Ne 6 «BekTopbl B IpocTpaHCTBE)»

IloBTOpEHUE, 00001IeHHE U CHCTEMATU3 AU 3HAHUI — 174

86 O06o0matroiiee MOBTOPEHKE MOHATHI U METOA0B Kypca reomerpun 10-11 xmaccos,
cucreMaru3anus 3HaHui: «[lapamienbHOCTh MPSAMBIX U IIJIOCKOCTEH B
MIPOCTPAHCTBEY

87 Ob6o06muraroriee MOBTOPEHNE MOHATHIA U METOIOB Kypca reomerpun 10-11 kiaccos,
cucTeMaru3anus 3HaHuil: «BeKTopsl B IPOCTPAHCTBE

88 O6o061maroiiee TOBTOPEHHUE MOHITHI U METOJ0B Kypca reomerpun 10-11 kimaccos,
cUcTeMaTu3aIus 3HaHui: «BEKTOpHI B TPOCTPAHCTBEY

89 O6o06m1aroiiee TOBTOPEHHUE MOHITHI U METOJ0B Kypca reomerpun 10-11 kmaccos,
cucreMaru3aius 3HaHui: «O0beM MHOTOTPAHHUKA»

90 Obo06maroriee MOBTOPEHNE TOHATHI U METOIOB Kypca reomerpun 10-11 xiraccos,
cucremMarusanus 3HaHui: «O0beM MHOTOrpaHHUKA»

91 O6o06maroiiee TOBTOPEHHE MOHITHI U METOJ0B Kypca reomerpun 10-11 kimaccos,
cucrtemaru3anus 3HaHui: «lomaam mnoBepXHOCTH U 00BEMBI KPYTIIBIX TEID)

92 O6o061maroiiee TOBTOPEHHUE MOHITHI U METOJ0B Kypca reomerpun 10-11 kimaccos,
cuctemaruzanus 3HaHui: «llnomanm noBepxHOCTH U 0OBEMBI KPYTIIBIX TEID»

93 HToroBasi KOHTpoJIbHasI padoTa

94 Hrorosasi kKoHTpOJILHAsI padoTa

95 [ToBTOpeHue, 06001IeHNE U CUCTEMATH3AIUS 3HAHU.

96 Wcropust pa3BUTHS CTEPEOMETPUN KaK HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHH.

97 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ POJIb B Pa3BUTUU COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHH.

98 Hcropust pa3BUTHS CTEPEOMETPUU KaK HAYKU U €€ pOJib B Pa3BUTHUH COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHH.

99 Ucropust pa3BUTHS CTEPEOMETPUN KaK HAYKU U €€ POJIb B PA3BUTHH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHH.

100 Hcropust pa3BUTHS CTEPEOMETPUN KaK HAYKU U €€ pOJIb B Pa3BUTHUH COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHH.

101 Hcropust pa3BUTHS CTEPEOMETPUN KaK HAYKU U €€ POJIb B Pa3BUTHH COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHH.

102 Wcropust pa3BUTHS CTEPEOMETPUN KaK HAYKH U €€ POJIh B PA3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHH.

HTOIO - 1024
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