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MNOSACHUTEJIBHASA 3AIIUCKA

HEJN N3YYEHUSA YYEBHOI'O KYPCA

I'eomerpus aBasiercst oHUM U3 0a30BBIX KypCOB Ha YpPOBHE CpeJHEro o01iero oopa3oBaHus, Tak Kak
obecrieunBaeT BO3MOXKHOCTh HM3YyYEHHS IUCHUIIINH €CTECTBEHHOHAYYHON HANPABICHHOCTH M IPEIMETOB
rymMaHuTapHoro nukia. [IockonbKy Jlormdeckoe MbIIIeHne, GopMUpyeMoe IPH U3YYEHUN O00YyUYarOIUMUCS
NOHATHUIHBIX OCHOB TI€OMETPHUM, MPH JOKA3aTEIbCTBE TEOPEM M IOCTPOCHUM LEMNOYKH JOTHYECKHUX
YTBEP)KJICHUH NIPU PpEIIEHUH T'E€OMETPUUYECKUX 3a/]ad, yMEHHME BBIABUraTb M OINPOBEpPraTh T'HUIIOTE3bI
HETIOCPEACTBEHHO HCIIONB3YIOTCS TNPU PEIIeHUH 3a7ad €CTECTBEHHOHAYYHOTO LMKJIA, B YaCTHOCTH (PU3UUECKUX

3a1ad4.

Lens ocBoenus mporpammsbl yueOHOro Kypca «l'eomerpus» Ha yriiyOn€HHOM ypOBHE — pa3BUTHE
WHIUBUIYAIbHBIX CIIOCOOHOCTEH 00yJaromuxcs Mpu U3y4YeHUH T€OMETPUH, KaK COCTABIIAIONICH MpeaAMeTHOM
obnactu «MaTtemaTrka U HHPOpPMATHKaAY» Yepe3 00ecredeHrne BO3MOKHOCTU MPUOOPETEHHS U UCTI0JI b30BAHUS
Oonee riyOOKHMX T€OMETPUYECKUX 3HAHUN M JOEHUCTBHH, CHenu(UYHBIX T€OMETPHH, U HEOOXOAMMBIX IS
YCHENIHOT0 NMPo(eCcCUOHAIBHOTIO 00pa30BaHus, CBSI3aHHOI'O C UCII0JIb30BAHUEM MAaTeMaTUKH.

[IpuopurerHpiMu 3a7adyaMu  Kypca TeOMETPHUH Ha YTIyOJEHHOM YpOBHE, pPACIIMPSIONIMMU H
YCUJIUBAIOIINMU Kypc 6a30BOT0 YPOBHSI, SBIISIOTCS:

* pacIIMpeHre MPEICTABICHUS O TEOMETPUU KaK YacTH MUPOBOM KYyJbTYPHl M (DOPMHpPOBAHHME OCO3HAHUS

B3aMMOCBS3H T€OMETPUH C OKPYKAIOIIUM MHUPOM;

* (hpopmupoBaHUe NpEACTaBICHUS O NMPOCTPAHCTBEHHBIX (UI'ypax KaK O BAKHEHIIMX MaTeMaTH4eCKUX
MOJENAX, MO3BOJISAIONINX ONUCHIBATH U U3y4aTh PA3HbIE SBICHHUS OKPYI)KAIOLIEr0O MUPA; 3HAHUE NTOHATUIHOTO

anmnapara no paszaeny «CtepeoMeTpus» IMIKOJIBHOIO Kypca FreOMETpUH;

° (bOpMI/IpOBaHI/IC YMCHHA BJIaACTb OCHOBHBIMU IOHATHUAMHU O IMPOCTPAHCTBCHHBIX (bl/Il"yan n ux
OCHOBHBIMHA CBOfICTBaMI/I; 3HAaHHUC TCOPECM, (1)OpMy.]'I U YMCHHC UX MPUMCHATL, YMCHUS JOKA3bIBATb TCOPCMbI U

HaXO0AUTb HECCTAaHAAPTHBIC CIOCOOBI PCIICHUA 3a1a4,

° (bOpMI/IpOBaHI/IC YMCHUA pacClio3HaBaTbh Ha YCPTCIKaAX, MOACIIAX U B PCAJIbHOM MHUPC MHOTIOI'paHHUKU U

TCJIa BpallICHUA; KOHCTPYUPOBATb TCOMCTPHUICCKHUC MOJCIIN;

* (popmMupoBaHrE MOHUMAaHUS BO3MOXXKHOCTH aKCHOMAaTUYECKOTO MOCTPOSHUSI MaTEMaTUYECKUX TEOPUH;

dbopMUpOBaHUE MOHUMAaHUS POJIM AKCUOMATUKH MPU MPOBEICHUHN PACCYKICHUI;

* popmupoBaHHe yMEHHsS BIaJETh METOAAMHU JOKA3aTeIbCTB U QJITOPUTMOB PELICHHS; YMEHUS HX
NPUMEHSTH, IPOBOJAUTH TOKA3ATEIbHbBIE PACCYKACHUS B XO€ PELICHUS CTEPEOMETPUUYECKUX 3a7a4 U 3a7a4 C
MPAaKTUYECKUM COJIep’)KaHueM; (POpMHUpOBaHHUE TMPEACTABICHUS O HEOOXOAMMOCTH J0Ka3aTeIbCTB IpHU
000OCHOBAaHMM MAaTEMaTUYECKUX YTBEPKJICHUH U pOJM AKCUOMATHUKH B TPOBEACHUU JI€TYKTHBHBIX
pacCyKIACHUN;

* pa3BUTHE U COBEPUICHCTBOBAHHME HHTEIUIEKTYAJbHBIX M TBOPYECKHUX CIOCOOHOCTEH 00ydarommxcs,
MO3HaBaTECILHOMI AKTHUBHOCTH, HCCJIICAOBATCIIbCKUX YMeHHﬁ, KPUTHUYHOCTHU MBINIJICHUA, MHTEPECA K UBYUCHUTIO

reOMETPUH;

'(I)OpMI/IpOBaHI/Ie (I)YHKHHOHaHLHOﬁ I'paMOTHOCTH, peHeBaHTHOI\/JI reoMCeTprun: yMCHHUS PaACIIO3HABATbh

MMPOABJIICHUS TCOMECTPUICCKHUX HOHSITHﬁ, 00BEKTOB U SaKOHOMepHOCTCfI B pCaJIbHBIX XU3HCHHBIX CUTyallUsaAX U



Npy M3YYCHUU JPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHHS 3aBHCUMOCTEH M 3aKOHOMEPHOCTEH, MOJETUPOBAHUS
pEaTbHBIX CUTYaLUH, UCCIEA0BAHUS IOCTPOECHHBIX MOJIENIEH, HUHTEPIIPETALIMHU [TOJyYEHHBIX PE3YyJbTaTOB.

OcHoBHBIE conepkaTenbHble TUHUU Kypca «I'eomerpun» B 10—11 kimaccax: «IIpsmbie u iI0cKOCTH B
npocTpaHcTBe», « MHOrorpanHukm», «Tena BpameHus», « BeKTopbl U KOOpAMHATHI B IMPOCTPAHCTBEY,
«JIBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe B dDenepanbHOM TrocylIapCTBEHHOM 00pa30BaTEIbHOM CTaHIApTe CpPEIHEro
obmero oOpa3zoBaHusl TpeOOBaHHE «YMETh OIIEPUPOBATH IOHATHIMW», PEJIEBAHTHBIX T'E€OMETPUH Ha
yriry0néHHoM ypoBHe o0ydeHust B10—11 kiaccax, OTHOCUTCS KO BCEM COAEp KaTeIbHBIM JIMHUSIM y4eOHOTO
Kypca, a GOpMHpPOBAaHHE JIOTHIECKUX YMEHUH pacupenensieTcst He TOJIBKO M0 COAepP KaTeIbHbIM JIMHUSIM, HO U
no rogaM obyuenus. ConepkaHnue oOpa3oBaHHs, COOTBETCTBYIOLEE NMPEIMETHBIM pe3yjbTaTaM OCBOEHHUS
[IpumepHoii paboyeii mporpamMmsbl, pacrpeaenEéHHbIM 110 ToaM 00yUYeHHs, CTPYKTYPUPOBAHO TAKUM 00pa3om,
4TOOBI KO BCEM OCHOBHBIM, MPUHIMIHUAIBHBIM BOIpocaM oOydaromuecss oOpamanuch HEOJHOKPATHO. DTO
MO3BOJISIET OPraHU30BaTh OBJIAJECHHUE TIEOMETPUYECKMMHU NOHATUSIMU U HaBBIKAMHU IIOCJIEAOBATEIbHO U
MOCTYyMAaTeNbHO, C COOII0AEHUEM TPUHILIMIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOIIYI0 CUCTEMY
TEOMETPUUECKUX TMPEJCTABICHUA oOO0ydalmmxcs, pacmupsss W yroyOmss  e€, oOpa3ys mIpoOdyHbIe
MHO’KECTBEHHBIE CBS3U.

[Tepexon K M3y4EHUIO F€OMETPUM Ha YIIyOJIEHHOM YPOBHE IIO3BOJISET:

—c03/1aTh ycaoBus s nuddepeHnranum o0ydeHns, TOCTPOCHUS WHINBUIYTBHBIX 00pa30BaTeIIbHBIX
porpaMM; 00eCIeUuTh YIilyOJIEHHOE M3YYCHHE T€OMETPUU KaK COCTAaBIISIIONICH yd4eOHOro mpeaMera
«MaremaTnkay;

—TIOJITOTOBUTH OOYYAIOIMIUXCS K MPOJODKCHUI0 M3yYEHUS MAaTEMaTHKU C Y4€TOM BbIOOpa Oymyrmieit

npodeccun, odecreynBas MPEeeMCTBEHHOCTh MEK/1y OOIIUM U PO eCcCHOHATBFHBIM 00pa30BaHUEM.

MecTo yueOHOro Kypca B Y4eOHOM IJIaHE
B VYwueGHoMm mnnaHe Ha u3ydeHHe yriayOn€HHoOro kypca reomerpuu B 10—I11 kmaccax orBogutcs 3

y4eOHBIX Yaca B HEJICNII0 B TEUCHHUE KaXKJOTO Trojia 00ydeHHs, BCEro 3a JBa roja o0ydeHus — 204 y4eOHBIX

qgaca.

I[Inanupyemble nmpeAMeTHbIE pe3yJbTaThbl 0CBOeHHs (10 rogaM o0y4yeHHs )
OcBoenue yueOHOro Kypca «['eomeTpus» Ha ypoBHE cpeHEro o01mero o0pa3oBaHus TOIKHO

obecrieunBaTh JOCTHKEHHE CIEAYIONINX MPEIMETHBIX 00pa30BaTENbHBIX PE3yJIbTaTOB:

10 kxace

* (CBoOomHO omepupoBaTh OCHOBHBIMHU IOHATHSIMH CTEPEOMETPHUHU IPU PEUICHUHU 3a7a4 M MPOBEIACHUHU
MaTeMaTUYECKUX PACCYKIACHUM.

*  [IpuMeHATH aKCHOMBI CTEPEOMETPHUH U CIEJACTBUS U3 HUX MPU PEIICHUN TEOMETPUISCKUX 3a7a4.

*  KiaccudunupoBars B3aiMHOE PacTOJIOKCHUE MPSIMBIX B MPOCTPAHCTBE; TUIOCKOCTEH B MPOCTPAHCTBE;

OpAMBIX U MJOCKOCTEH B OpOCTPaHCTBE.

*  (CBo0OoaHO OmMEepHUpPOBATH MOHATHUSAMH, CBI3aHHBIMHU C YIJIaMHU B IPOCTPAHCTBE: MEXY NMPSIMBIMH B

IOpPOCTPAHCTBE, MCIKIAY HpHMOfI H IIIIOCKOCTBIO.



CB00OOIHO ONEpHUPOBaThH MOHATUSMH, CBSI3aHHBIMH C MHOTOTPaHHHUKAMHU.

CBoOoaHO pacmo3HaBaTh OCHOBHBIE BUIBI MHOTOTPAHHHUKOB (IIpHU3Ma, MUPaMUIA, IPSIMOYTOJIbHBIN
mapajuienenune, Kyo).

KrnaccudumnmpoBath MHOTOTpAaHHUKH, BHIOMpAs OCHOBAHHS ISl KIACCH(HKAITIH.

CBOOOIHO OIEPUPOBATH MOHATUSIMH, CBS3aHHBIMU C CEYCHHUEM MHOTOTPAHHUKOB IUIOCKOCTBIO.
BrinonHsaTe mapamienbHoe, EHTPAJIbHOE U OPTOTOHAIBHOE NMPOEKTHPOBAaHHE (QUTYpP Ha IJIOCKOCTH;
BBINOJIHATH N300pakeHus (Uryp Ha MIIOCKOCTH.

CTpouTh ceueHnss MHOTOTPaHHUKOB PA3JIMYHBIMU METOJAaMU, BBIIIOJIHATH (BRIHOCHBIE) IUIOCKUE YePTEKHU
W3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUII CBEPXY, COOKY, CHHU3Y.

BrruncasTe miomany noBepxXHOCTel MHOTOIPAHHUKOB (MIpU3Ma, MUPAMHUIA), TEOMETPUIECKUX TEI C
MIpUMEHEeHHEM (HOPMYII.

CB0o0OOAHO OTIepUpPOBATh MOHATUAMHU: CHMMETPHS B MPOCTPAHCTBE; LIEHTP, OCh M IUNIOCKOCTh CHMMETPHUH;

LEHTP, OCh U IIOCKOCTh CHMMETPHUHU (DUTYPBHI.

CB00OOIHO OmEepUpOBaTh MOHATUSMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAMHATaM B IPOCTPAHCTBE.
BrinonHATh AeficTBUSA HAJl BEKTOPAMMU.

Pemate 3amaun Ha J0Ka3aTeNbCTBO MATEMAaTUYECKUX OTHOIICHUNW M HAXOXKICHHE T'€OMETPUYECKUX
BEJIMYMH, [IPUMEHSSI U3BECTHBIE METOBI IIPU PEIICHUM MAaTEMaTHUYECKUX 3a]ad IOBBIIIEHHOIO U BBICOKOIO
YPOBHSI CJIIOKHOCTH.

[IpumensaTs mpocrteiime NporpaMMHbBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAI[MOHHBIE CHUCTEMbI IpHU
PELIEHNHU CTEPEOMETPUUECKHUX 3a]1ay.

W3BnekaTh, mpeoOpa3oBhIBATh U MHTEPIPETUPOBATH MHPOPMALMIO O MPOCTPAHCTBEHHBIX T€OMETPHUUECKUX
¢durypax, npeacTaBIeHHYIO Ha YEPTEKaX U PUCYHKaX.

[IpuMeHATs NONyYEHHBIE 3HAHUSA HA IPAKTHUKE: CPABHHUBATh M AHAJIMW3UPOBATH PEAJbHbIE CUTYyalUH,
MPUMEHATh HM3yYCHHBIC IMOHSATHUS B NPOILECCE IMOMCKA PEIICHHs MaTeMaTUYecKH CGHOPMYIUPOBAHHOMN
po0JIeMbl, MOIEIMPOBATh peallbHble CUTYallMM Ha S3bIKe T€OMETpPUH, HCCIEN0BaTh MOCTPOSHHBIE MOJEIN
C HCTOJB30BaHUEM T'€OMETPUYECKHX MOHATUH W TEOpeM, ammapara aiareOphl; pemaTh NPaKkTUYECKHe

3a/jauu, CBA3aHHBIC C HAXOKJACHHUEM I'€COMECTPUICCKHUX BCIIUIUH.

Nwmets OpeaAcCTaBJICHUA 00 OCHOBHBIX JTaIax pa3BUTUA I'COMCTPHUH KakK COCTaBHOM 4YacTu (I)YHI[aMCHTa

Pa3BUTUA TEXHOJOTHUH.

11 kaace

CBoOOAHO omepupoBaTh MOHITUSAMHU, CBA3aHHBIMU C LUIMHIPUYECKOH, KOHMUECKON U chepuyeckon
MIOBEPXHOCTSIMU; OOBSICHATD CIIOCOOBI ITOTYUEHHUS.

OnepupoBaTh HOHATHAMH, CBA3aHHBIMU C T€JIaMHU BPAILCHUS: IUIUHAPOM, KOHYCOM, cepoil u mapom.
Pacno3naBath Tena BpameHus (LMIMHIpP, KOHYC, cepa U map) U OOBSICHATH CIIOCOOBI MOTYYEHUS Tel
BpaIICHUS.

KnaccudumnmpoBaTts B3aMHOE pacmojioskeHue cepsl W TUIOCKOCTH.

BBIUKCSATh BETMYMHBI >JIEMEHTOB MHOTOIPAHHUKOB M TEJI BpallleHUs; 00BEMBI U IIJIOIIAAN TOBEPXHOCTEN

MHOTOTPaHHUKOB M TeJl BPAIleHUs, TEOMETPUIECKUX TEJ C IPUMEHEHHEM (HOpMyII.

CBO6OI[H0 OIICpUPOBATh MNMOHATHAMU, CBA3aHHBIMU C KOM6I/IHaLII/I$[MI/I TCJI BpalllCHUA W MHOTI'OI'PaHHUKOB!:
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MHOTOTPaHHHUK, BIIMCAHHBIN B cepy U ONMUCAHHBIN OKOJIO cdepsl; chepa, BIUCAHHAS B MHOTOTPAHHHUK WM
TEJIO BpAILICHHUS.

BBIuucasTh COOTHOMICHUS MEXIY TUIONIAASMU IMOBEPXHOCTEH U 00BEMaMU MOAOOHBIX TEI.

N3o0paxaTe m3ydaeMmble (UTYpHI; BBIOJHITH (BBIHOCHBIC) IJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX
00BEMHBIX (UTYD: BUII CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHUSI TEJI BPAIICHUS.

W3Bnekarb, ”HTEpIPETUPOBATH U MPE0OPa30BHIBATH HHPOPMAIMIO O TPOCTPAHCTBEHHBIX T€OMETPUUECKHIX
¢urypax, npeacTaBIeHHYIO Ha YEPTEKaX U PUCYHKaX.

CB00OOIHO ONEpUpOBaTH MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BrinmoaHATh OoI€panuvu HaJl BEKTOpaMHU.

3amaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOH CHUCTEME KOOPIMHAT.

Pemate reomMerpruueckue 3aa4i Ha BBIUUCICHHUE YTIIOB MEXIY MPSAMBIMH U TUIOCKOCTSIMH; BBIUYHUCIICHUE
PAcCTOSTHUN OT TOYKH JO IJIOCKOCTH; B LIEJIOM, HA MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOJa MpHU
pelieHun.

CBoOoaHO oOmepHpoOBaTh MOHSATHUSMH, CBSI3aHHBIMU C JBI)KCHHEM B IPOCTPAHCTBE; 3HATh CBOMCTBa
IBUKEHUH.

BBITIOJIHSATH I/I306pa)KCHI/IH MHOTOI'pPaHHHUKOM W TECJI BpallCHUS IIPpU IapaJUICJIbHOM IIEPEHOCE, HeHTpaﬂBHOﬁ
CUMMETPUH, 3ePKAJIbHOW CUMMETPHH, IIPU TIOBOPOTE BOKPYT MPSIMOIA; MPeoOpa3oBaHuUs 000U
CTpouTh cedeHHs] MHOTOTPAaHHMKOB M TeNl BpalleHHWs: CEYeHHUS IMIHHApa (mapajuieNbHO U
MEePIEHIUKYISIPHO OCH), CEYEHHUs KOHYca (MapajjieibHOe OCHOBAHHIO U MPOXOJAIIee Yepe3 BEepIINHY),
CEYCHHUS 1Iapa.

Hcnonb30BaTh METOABI IOCTPOCHUSI CEUYCHHUI: METON CJIEIOB, METOJl BHYTPEHHETO MPOCKTHPOBAHUS, METOJ
nepeHoca CeKyIen mIoCKOCTH.

I[OKa?)I)IBaTI) TrCOMCTPUYCCKUEC YTBCPIKICHUA.

[IpuMenaTs reomerpudeckue (akTbl I PEHICHUS CTEPEOMETPHUECKUX 3aJad, MPEaNoJIaraoiinx
HECKOJIBKO IIIar0B PEIIEHHUs, €CJIM YCIOBUs IPUMEHEHN 3a/1aHbl B IBHOW U HESIBHOM (opme.

Pemartn 3aJa4yru Ha O0Ka3aTCJIbCTBO MAaTCMAaTHYCCKUX OTHOILIIEHUH H HaX0XIACHUEC T'COMCECTPUYUYCCKUX
BCIIMYUH.

[IpuMeHATh TpPOrpaMMHBIE CPEACTBA W JJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHUCTEMBbl MPU PEIICHHH
CTEPEOMETPHUUYECKHUX 3aad.

[IpuMeHATHh MONy4YEHHBIE 3HAHUS Ha MPAKTHKE: CPABHUBATH, aHATU3UPOBATH U OICHUBATH PEabHBIC
cuTtyaluu; MNPUMCHATb MHN3YUYCHHBIC TIOHATHUA, TCOPCMEIL, CBOMCTBAa B Impouecce IMOHUCKa PCHICHUA
MaTeMaTH4YeCKu COPMYIUPOBAHHOW MPOOJIEMBI, MOJICIHPOBATH pEAJbHBIC CHUTYallMHM Ha SI3bIKE
TCOMETPHH, UCCIIEIOBATh MOCTPOCHHBIC MOJICIIH C HCIOIb30BAHUEM T€OMETPUUSCKUX MOHATHIA U TEOPEM,

arrapara anre6pbl; peiiaTth NPAKTHYCCKHUC 3aaa4U, CBA3AHHBIC C HAXOXKXACHHUEM T'COMETPUUCCKUX BCIWMYHMH.

Nmets npeaACTaBJICHUA 00 OCHOBHBIX dTamax Pa3sBUTUA TCOMCTPUU KaK COCTaBHOM 4acTu q)yH)IaMeHTa

Pa3BUTHS TEXHOJIOTHH.



COJAEPKXAHUE YYEBHOI'O KYPCA (IIO TOJAM OBYYEHMUS)

10 kaace

[IpsiMble W MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTh, MpocTpaHcTBO. lloHsiTHe 00
AKCHOMAaTHYE€CKOM IMOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUH U CIICJICTBHS U3 HUX.

B3aunmHoe pacnosiokeHHe TpsSMBIX B NPOCTPAHCTBE: II€pECEKalolIMecs, NapauielibHble U
CKPCIIHUBAOIIUECA IIPSMBIC. HpI/I3HaKI/I CKPCIIHUBAOMIUXCA ITPAMBIX. HapaJIJ'IeJIBHOCTL MIpSAMBIX H IUIOCKOCTEHN B
NPOCTPAHCTBE: MMapajuieNbHbIE NMPsSMbIE B MPOCTPAHCTBE; MapPALUIENBbHOCTh TPEX MPSAMBIX; MapauIeIbHOCTh
npsIMOM M TUIOCKOCTHU. [lapamnenbHoe M IEHTpalbHOE MPOCKTUPOBaHUE, M300pakeHue ¢uryp. OCHOBHBIE
CBOMCTBa MapajuIeNIbHOrO TMPOEKTHpOoBaHMs. M300paxkeHne Quryp B mapajjienbHON NPOEKIHH. YTIBI C
COHAIIPABJIICHHBIMH CTOPOHAaMH; Yroj MEXJy MpsSIMBIMH B IpocTpaHcTBe. [lapamienbHOCTh IIIOCKOCTEM:
napajuieJbHbIe INIOCKOCTH; CBOMCTBA MapajuIeNIbHBIX IUIOocKocTel. [IpocTteiimme npocTpancTBEHHbIE (GUTYPHI

Ha IMJIOCKOCTHU: TETPAdAP, MapaJJICJICIIUIICA; ITIOCTPOCHUC CCUCHHI.

[lepieHAUKYIAPHOCTh NPSAMOW U IUIOCKOCTH: MEPHEHIUKYJISIPHBIE IIPSIMBIE B IIPOCTPAHCTBE, IPSIMbIE
napajuleJIbHbIEe M MEPHEeHIUKYISPHbIE K IUIOCKOCTH, NMPU3HAK NEPHNEHIUKYISIPHOCTH MPSMON U IUIOCKOCTH,
TEOpeMa O MIPSMOW MEPHEHIUKYJSIPHON IIOocKocTH. OpToroHanbHOE NpoeKkTupoBaHue. I[leprnenaukymnsp u
HAKJIOHHBIE: PAcCTOSHHUE OT TOYKU JO IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 INIOCKOCTH, MPOEKUUs GUryphbl Ha
IJIOCKOCTb. llepneH Ky ISpHOCT INIOCKOCTEN: MPU3HAK NEPIEHAUKYIIPHOCTH ABYX INIOCKOCTENH. TeopeMa o
TPEX MEPHEHIUKYIIApax.

VYriael B NpOCTPAaHCTBE: yrojl MEXJy NPsIMOM M IUIOCKOCTBIO; ABYI'PAHHBIN YIroOJI, JUHEWHBIN yroil
JIByrpaHHoro yria. TpéxrpaHHslii 1 MHOrorpaHHble yribpl. CBOMCTBA IJIOCKUX YIJI0B MHOTOIPAaHHOIO YyTJIA.
CBolicTBa IUIOCKHX U JABYTPAaHHBIX YIUVIOB TPEXIpaHHOro yria. TeopeMbl KOCHHYCOB U CHHYCOB JUIs

TPEXTPAHHOTO yIJIa.

MHoOrorpaHHUKH

Bunel MHOrorpaHHukoB; pa3BépTka MHororpa"Huka. I[lpusma: n-yronpHas mnpusMma; npsiMas HU
HAaKJIOHHas MpU3Mbl; OOKOBas M IIOJIHAas NOBEPXHOCTb MNpusMbl. [lapannenenunen, mnpsiMOYrosibHbIN
napajuiejaenunen U ero cpoiicrsa. Kparuaiimue myTn Ha MOBEpPXHOCTH MHOrorpaHHuka. Teopema Dilnepa.
[IpoctpancTtBenHas teopema Iludaropa. Ilupammaa: N-yronpHas nupamMuja; NpaBWIbHAs U yCEUEHHAS
nupamuael. CBoiicTBa péOep M OOKOBBIX I'paHeil nmpaBuiIbHOW nupamuibl. [IpaBUIbBHBIE MHOTOTPaHHUKWU:
IIpaBUJIbHASA IIPU3MA U IIpaBUIIbHASA IUPAMUA; [IPAaBUIIbHAS TPEYrOJIbHAS NUpaMKAa U IPABWIBHBIA TETPAdIP;
kyO. IIpencraBienue o NpaBUIbHBIX MHOTOIPAHHUKAX: OKTA3p, TOACKAd AP U UKOCAAP.

Beruncrienne 31eMeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriasl. [lnomans 60KOBOW MOBEPXHOCTH
U MOJIHOW MOBEPXHOCTHU MPSIMOIM MPU3MBI, IJIOIIAJb OCHOBAaHMM, TeOpeMa 0 OOKOBOI NMOBEPXHOCTU NPSMOMU
npu3Mbl. [Imomans GOKOBOW MOBEPXHOCTH W NMOBEPXHOCTH MPaBUIBLHON MHUPAaMHUIBI, TEOpEMa O IUIOMIAIN
yCEeU€HHOW MUpaMuIbl.

CummeTpHst B IPOCTPAHCTBE. DJIIEMEHTHl CUMMETPUHN IPABUIIBHBIX MHOTOIpaHHMKOB. CHUMMeETpHs B
IIPaBUJIbHOM MHOTOTPaHHHUKE: CUMMETPUS IapajelienuIlea, CAMMETPHs NPABUIBHBIX IIPU3M, CUMMETPUS

MPaBUWIHHON MUPAMUIBL.



BekTopbl M KOOPAMHATHI B NMPOCTPAHCTBE
[ToHsTHA: BEKTOp B MPOCTPAHCTBE; HYJIEBOM BEKTOP, MJIMHA HEHYJEBOIO BEKTOpA; BEKTOPHI

KOJIJIMHEAapHble, COHAIIPABJICHHBIE W IPOTHUBOINOJIOKHO HAlIpaBICHHbIE BEKTOPbl. PaBEHCTBO BEKTOPOB.
JlefcTBHsI ¢ BEKTOpaMU: CIIOKEHUE M BBIYWTAaHHE BEKTOPOB; CyMMa HECKOJIBKMX BEKTOPOB; YMHOYKEHUE BEKTOpa
Ha yncio. CBoiicTBa ciioKeHHs! BEKTOpoB. CBOMCTBAa YMHOKEHUSI BEKTOpa Ha uucio. [loHaTHEe KoMILIaHapHbIE
BeKTOpHI. [Ipu3Hak KoOMITaHApHOCTH TPEX BEKTOpOB. IIpaBmiio mapamnenenumnena. TeopeMa O pa3iioKEeHUU
BEKTOpa IO TpEM HEKOMIUIaHApHBIM BekTopaM. lIpsiMoyronbpHas cucteMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunatel Bekropa. CBsI3p MeX1y KOOpAMHATAMU BEKTOpAa M KOOPAMHATaAMH TOYEK. YTOJI MEXKIY BEKTOPaMH.

CkansipHOE MPOU3BEICHUE BEKTOPOB.

11 ki1acc Teaa
BpalleHus

Iousrus: OUINMHAPpUYECKad IMOBCPXHOCTb, KOHHUYCCKAsA IMOBCPXHOCTD, C(bepnquKasI MOBCPXHOCTD,
oOpa3syrolue noBepxHocTeid. Tena BpalieHus: HWINHIP, KOHYC, yCeUEHHBIN KOHYC, cdepa, map. Bzaumuoe
pacnosnoxeHue cdeppl U MIOCKOCTH; KacaTelbHas IUIOCKOCTh K cdepe. M300paxeHue Ten BpallleHUs Ha
wiockocTyu. Pa3BépTka munHapa u konyca. Cummerpus chepsl u mapa.

O6béM. OcHoBHBIE cBOIicTBa 00BEMOB Tel. TeopeMa 06 00bEMe IPSIMOYTOIBHOIO Napaulesenuneaa u
cienctBus u3 He€. OOBEM MPsAMON M HAKJIIOHHOW IPU3MBI, IWIMHIAPA, NUpaMuAbl U KoHyca. OO0BEM mapa u
IIIapOBOT'0 CETMEHTA.

KOM6I/IH3HI/II/I TCJI BpalllcHHUA 1 MHOT'OITPAaHHUKOB. HpnsMa, BIIMCaHHAsA B NUIWHAP, OIMCAHHAsA OKOJIO
mwinHapa. [lepecedyenue cheprl u mapa ¢ miockoctelo. Kacanue mapa u cdepsl miockoctbio. Ilonarue
MHOTOI'PaHHUKA, OITMCAHHOTO OKOJIO c(hepbl, chepshl, BIMCAHHOW B MHOTOTPAHHUK WJIH TEJIO BpallleHUS.

[Tnomaab MOBEPXHOCTH LMIMHAPA, KOHYca; Iuoaab cheprl u e€ yacreit; [lonobue B mpocTpaHCTBE.
OtHomienue o0BEMOB, IIOIMAIEH MOBEpXHOCTEH Mo00HBIX (uryp. [IpeobpasoBanue mogo6usi, TOMOTETHSI.
Pemenue 3a1a4 Ha MIIOCKOCTH C UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOIO0B.

ITocTpoeHune ceueHUit MHOTOTPAHHUKOB W TN BpAILICHUS: CEUYCHMs LWIMHApA (MapajjielbHO U
HEPIEHANKYISIPHO OCH), C€UeHMs KOHyca (IapajulelibHOe OCHOBAHMIO M MPOXOAAIIEe Yepe3 BEPIIMHY), CEUCHUS
mapa, METOJAbI MMOCTPOCHUA CCUCHMH: MCTOJ CJIICAO0B, METOA BHYTPEHHETO IMP OCKTUPOBAHUA, MCTO/] IIEPEHOCA

CEKYIIEH TTOCKOCTH.

BekTopsl M KOOpPAMHATHI B NPOCTPAHCTBE
Bekrtops! B npoctpancTee. Onepanuu Haj BeKTopaMH. BekTopHOoe ymHOXkeHHEe BEKTOpoB. CBOMCTBa

BCKTOPHOT'O YMHOXKCHHUS. HpHMOYFOHBHaH CUCTCMAa KOOpAMWHAT B IPOCTPAHCTBE. KOOp,Z[I/IHaTbI BCKTOpA.

Paznoxenne BekTopa mo 6asucy. KoopamHaTHO-BEKTOPHBIH METOA NPU PEIIEHHH T'€OMETPHUYECKUX 3aad.

JBH:KeHMSI B NPOCTPAHCTBE
JBmwkenus mpoctpancTBa. OToOpakenus. JIBmwkeHus u paBeHCTBO ¢uryp. OOmme CBOWCTBA ABMKECHUH.

BI/I,I[I:I I[BPI)KCHPIfI: HapaJ'IJ'IeJ'IBHI:IfI NEPEHOC, LNCHTPAJIbHAA CHUMMCTPUsA, 3CPKAJIbHAsA CUMMCETpPUA, ITIOBOPOT BOKPYT

npsimoid. [IpeoOpazoBanus nogoOus. [Ipsmas u chepa Didnepa.



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA

10 knacc (102 yaca)

Ha3zBanue
paszaeJia
(TemMblI)
Kypca
(KoJIM4ecTBO
4acoB)

OcHoBHOe coaep:xaHue

OcHOBHBIE BU/IbI 1€ATEJIbHOCTH
yuyalmxcs

BBenenue B
CTepeoMeTpPUIo

(23 u)

OcHOBHbBIE NPOCTPAHCTBEHHBIE

¢urypsi.

[loHATHS cTepeoMeTpHH: TOYKa,
npsiMasi, IUIOCKOCTb, IPOCTPAHCTBO.
OcHoBHbIE TIpaBWIa W300pa’KeHUs Ha
PUCYHKE IJIOCKOCTH, HapajllesIbHbIX
NPSMBIX
(oTpe3koB), cepeIuHBI OTPE3Ka.

[lousTus: nepeceKaroIuecs
HepeceKaromuecs

npsAMas U 1miI0CKOCTh;

IJTIOCKOCTH,

MOy IPOCTPAHCTBO.
MHororpaHHukd, HU300pa)xeHue
MpOCTENIINX MIPOCTPAHCTBEHHBIX
¢buryp, HeCyIIeCTBYIOIIUX OOBEKTOB.
AKCHOMBI  cTepeoMeTpUM U
nepBblie CIeACTBHS U3 HUX.
CnocoObl  3amaHusi MNPSAMBIX U
IIJIOCKOCTEHN B IPOCTPAHCTBE.
OO6o3HaueHus MPSMBIX u
INIOCKOCTEN.
Ceuennsi. M3o0paxeHue ceueHuit
NUpaMU/Ibl, KyOa ¥ NPU3Mbl, KOTOpPbIE

mpoxoAsT — yepe3  ux  péOpa.
N3o0paxenue nepeceueHus
MOJIYYE€HHBIX INIOCKOCTEM.
PackpamuBanue MOCTPOEHHBIX

CCUYCHUI pa3HBIMU I[BETAMHU.

Metoa cJie10B 1J1sl MOCTPOEHUA
ceyenuii. CBoiicTBa nepeceyeHU
npsMbIX U TIockocTen. [Toctpoenne
CeYCHUH B mupamuje, Kyoe mo Tpém
Toukam Ha pé6pax. Coznanue
BBIHOCHBIX YEPTEIKEH U 3alUCh IIAaroB
MTOCTPOCHHUS.

OmnpeneasiTh IIOCKOCTh KaK GUTYPY, B KOTOPOH
BBINIOJIHAETCS IIJIAHUMETPUS.

JenaTp mpocTelIne JTOTHYECKHEe BBIBOIBI M3
AKCMOMATHKHU ITOCKOCTH.

[IpuBoauTe mpuUMEpPHl peEAIbHBIX OOBEKTOB,

ujeanu3aluuel  KOTOPBIX  SIBJISIFOTCS ~ aKCHOMBI
reoOMEeTPHUH.

H3yuarh, TpUMEHSITHh NPUHIMIBI MOCTPOCHUS
CEUCHUM.
Hcnosb30BaTh i1 TOCTPOCHUSI CEYCHUN METO[
CIIeJIOB, METOJI BHYTPEHHETO MPOEKTUPOBAHUS,
METOJ IEPEHOCA CEKYIIEeH MIOCKOCTH.

Pemats  crepeoMerpuueckue
OmpeNielIcHUEe BHUJA CEUCHHUS W HAXOXKJICHHUE €ro
TUTOTIA M.

AKTyanu3upoBaTh (GakTbl U

3aJa4u: Ha

METO/IBI
TUTAHUMETPUH, pElEBaHTHBIE TEME,
MPOBOJAUTH AHAJIOTUU.
Hcnoab3oBaTth npu peuleHun 3a7a4
cleayrolye miaHuMeTpudeckue (HakTbl U1 METOJBIL:
Teopembr @aneca W O MOPOMNOPIMOHATBHBIX
OTpe3Kax. AJITOPUTM JAETECHUS OTPE3Ka Ha N paBHBIX
qacrteil. Teopema MeHnenas.
PaBHOOEIpEeHHBIN
PaBHOCTOPOHHMI TpPEYTrOJIBHUK.
[IpssmoyronbHBIN TpeyroabHUK. CBOMCTBO cpeaHen
JVMHAHA TpeyrojbHUKa. CBOHWCTBO OMCCEKTPHUCHI yria

TPEYTOJIbHUKA.

TPEyTroJIbHUK.

CBOMCTBO MeJIMaH TPEYTroJIbHUKA.
[Ipu3zHaku no100us TPEYTrOIbHUKOB.

Moayyars npeacTaBJIeHUs 00
OCHOBHBIX JTaIlaxX pa3BUTHS F€OMETPUHU KaK
COCTaBHOM YacTH (PyHIaMEHTa Pa3BUTHUS

TEXHOJIOT UM




IloBTOpPEHNE TMIIAHUMETPHH.

Teopema 0 NPONOPUHHUOHATBHBIX
otpe3kax. [lonoGue TpeyrojibHUKOB.
Teopema Menenas. Pacuétel B
CCUCHUAX Ha BBIHOCHBIX YCPTCIKaAX.

Hcropus pa3BUTHS

IUIAHUMETPHUH U CTCPEOMETPUU

B3aumnoe
pacnosioxkeHue
NPSAMbIX
B
NMPOCTPaHCTBE

(6w

Bzaumnoe pacroioKeHue
MPSIMBIX B IPOCTPAHCTBE.
CxpemuBatorniuecst MpsIMBIE.
[Ipusnaku CKPELIUBAOIIUXCS
MPSMBIX.

[TapannensHsle IIpsIMbIE

B  mpoctpaHcTtBe.  Teopema o
CYLIECTBOBAaHUU U €JUHCTBEHHOCTH
NpsIMOM  TMapajIeaIbHOW  JaHHOU
NpsIMOM, TPOXOISIIEH Yepe3 TOUYKY
MPOCTPAaHCTBA U HE JIexalled Ha
TaHHOU OpsIMOH. JlemMma 0
[EPECCUCHUH MapaJUICNbHBIX MPSMBIX
IIJIOCKOCTBIO.
[TapannenbHOCTB TPEX NPSAMBIX.
Teopema o0 TpE€X mapanieabHbIX
MPSIMBIX.
Teopema 0 CKpelIMBarOUIUXCA
MPSMBIX.

[TapannenbHOE TPOEKTUPOBAHHUE.
OcHOBHBIE CBOMCTBa MapaIeIbHOTO
MIPOEKTUPOBAHUS.
W3o0paxenune pasHbIXx ¢GuUryp B
MapajlIeIbHONU MPOECKIHH.

IlenTpanbHas MPOEKIU.
Yron c

CTOPOHAMH. YTOJ MEXAY IIPIMBIMH.

COHaITpaBJICHHBIMHU

3agaun Ha [JOKa3areiibCTBO U

ncciae0BaHue, CBsI3aHHBIE c
pacroyioKeHneM MIPSIMBIX B
MPOCTPAHCTBE

KiaccnduuupoBath B3auMHOE PacloioKeHUE
NPSIMBIX B IIPOCTPAHCTBE, WLIKOCTPUPYS PUCYHKAMU
Y IPUBOJS IPUMEPHI U3 peaTbHOM KU3HU.
Joka3pIBaTh TEOpeMy O CYIIECTBOBAHHH U
€MHCTBEHHOCTH napauieJIbHON psIMOid,
MPOXOJAIICH dYepe3 TOUKYy TMPOCTPAHCTBA U HE
Jexalie Ha Apyroil mpsMoi; JeMmy O MepeceyeHUH
IIJIOCKOCTH ABYMs napajuieJibHbIMHU MMpAMBIMU;
TEOPEMY O TPEX HNAPALIEIBbHBIX MPSIMBIX.

Jloka3bIBaTh

MMpsAMBIX, TCOPEMY O CKPCIINMBAKOIIUXCA MIPAMBIX.

MpU3HAK  CKPEIIMBAIOIIUXCS
Jdoxa3biBaTh TEOpPEMy O pPaBEHCTBE YIJVIOB C
COHAIpPaBJICHHBIMU CTOPOHAMHU.

Oﬁ'bHCHHTb, YTO HA3bIBACTCs NapalJICJIbHBIM U

EHTPaTbHBIM MPOEKTUPOBAHUEM " Kak
BBITIOTHSCTCS MPOCKTUPOBAHUE buryp Ha
IIOCKOCTb.

Jloka3bpiBaTh CBOICTBa MapaiaeIbHOro
MPOECKTUPOBAHUSI.

H300paxkars B napajuleIbHONW NMPOEKIMH pa3HbIE
reoMeTpuuecKue GUurypsl.

Pemiath,  crepeoMeTpHuecKue
JI0Ka3aTeNbCTBO u
CBA3AaHHBIE C  PACIHOJIOKEHUEM

IIPOCTPAHCTBE.

3aaa4u Ha
HCCIICJOBAHUC,
OpAMBIX B

HpOBOl]I/lTl) J0Ka3aTCJIbHLBIC PACCYKIACHUA

Ipu PCIICHUU TCOMCTPUICCKUX 3aaady,

CBSI3aHHBIX  CO B3aHWMHBIM PAacCIIOJIOKECHUEM
MPSIMBIX B IIPOCTPAHCTBE.

CpaBHHBaTh, aHAJU3UPOBATH U OLICHUBATh
YTBEPIKIAECHUA C LENBI0 BBIABICHUSA JIOTUYECKU
KOPPEKTHBIX U HEKOPPEKTHBIX PACCYKICHUMN.

MopeanpoBarthb peanbHble CUTYyallUH,
CBS3aHHBIE CO B3aUMHBIM PaCIIOI0KEHUEM IPAMBIX
B IIPOCTPAHCTBE, Ha A3bIKE T€OMETPUU.

HMccnenoBare  NOCTPOCHHBIE  MOZENU  C
HCIIOJIb30BAHUEM TI'E€OMETPUYECKUX IOHATUH U

TeopeM, anrmnapara anre0psl, HHPPOBBIX PECYPCOB.




[onyyaTs mnpeacraBjeHHe O IICHTPAILHOM
MMPOEKTUPOBAHUM U 00 WCTOpPUU pabOT MO TEOpPUHU

MEPCIIEKTUBBI
Mapanienn [TonsiTus: Knaccupuunposarnb B3aUMHOE
HOCTH MPSIMBIX [MapamiensHOCTh pacmojiokeHne  OpsSMOW W IUIOCKOCTH B
" IpSIMOi " UIOCKOCTH B | IPOCTPAHCTBE, IPUBOIS COOTBETCTBYIOIIUEC
IJIOCKOCTEH B IIPOCTPAHCTBE. MPUMEPHI U3 PeaIbHOW KU3HMU.
NPOCTPAHCTBE Tpussax MApALIETBHOCTH @opMyIHPOBATH OIpEICICHIE IMapalIeIbHBIX
(8 ) npsiMoii m rutockoctu. CBoijicTea | MPAMOH M IUIOCKOCTH.
napajuieIbHOCTH IpsIMOI u Joka3pIBaTh TpH3HAK O TapaLIeIbHOCTH
[UIOCKOCTH. OpsIMON M TUIOCKOCTH; CBOMCTBA MapajuieIbHOCTH
I'eomerpuueckue 3aa4u Ha | IPSMOM U IUIOCKOCTH.
BBIYKMCICHHE M  JIOKA3aTeIbCTBO, Pematn CTEePEOMETPUUCCKUE 3a/1auu
CBSI3aHHbIE C  NAPaJUICIbHOCTBIO | BHIYMCICHUS W JIOKA3aTeIbCTBO, CBSI3aHHBIC C
MPSIMBIX u IUIOCKOCTEH B | Mapa/ICIbHOCTBIO MPSAMBIX H  IUIOCKOCTEH B
MIPOCTPAHCTBE. MIPOCTPAHCTBE.
I[Tocrpoenne CCUCHHA, PemaTh npakTHYeCKHE 3aJadd Ha MOCTPOEHHUE
HPOXOJIIIIETO 1epes AAHHYIO | ceyenmii Ha yepTexax TeTpas’apa u
TIpAMYIO Ha Heprexe M| napannenenunena.
T4pajlIeIbHOTO  IPYTOM — TIPAMOH. Pematn CTepEOMETPUICCKUE 3a/a4H,
Pacuér ornomienwuii. [lapamrenshas .
CBSI3aHHBIE C TIOCTPOCHUEM CEUCHHI TUIOCKOCTHIO.
MIPOCKIIHS, MIPUMEHECHHE TUTST
mocTpocHms  ceueHmii  Ky6a IIpoBoauTh JIOTUYECKHU KOPPEKTHBIC
. JOKa3aTeIbHBIE ~ PACCYXACHHS TPU  PEIICHUU
reOMEeTPHUYECKHIX 3ama4y CBSI3aHHBIX c

CpoiicTBa mnapamienenunena U
IIPU3MBI.

[Tapannenbubie TJIOCKOCTH.
[Ipu3Haky mnapajaenbHOCTH  ABYX
IJIOCKOCTEH. Teopema o
MapajiyIeIbHOCTH M €UHCTBEHHOCTH
IUIOCKOCTH,  IPOXOMsIIe  uepe3
TOYKY, HE MPUHAIJISKAILYIO TaHHOMN
MJIOCKOCTH U CJIEJCTBUS U3 HEE.

CaoiicTBa napajuieIbHbIX
IJIOCKOCTE: O  mapaieNbHOCTH
MIPSIMBIX repecevdeHus npu

nepeceucHru MABYX IMapalJICJIbHbIX
IJIOCKOCTEH TpeTbel; 00 oTpeskax

IapajuIebHBIX MPAMBIX,
3aKJIIOYEHHBIX MEXIY
MapajuIeIbHBIMA  IUIOCKOCTSIMHU; O
IIEPECEUYECHUH TPSIMOM €  IBYyMA

napaJjICJIbHbIMHA IIJIOCKOCTAMMA

napamieabHOCThIO INIOCKOCTEH.

CpaBHuUBaTHh M aHAJIM3HPOBATH pEAbHBIE
CUTYyallMH, CBSI3aHHbIE C MAPAIIIECIBHOCTHIO IPSIMON

U IUIOCKOCTH B TMPOCTPAHCTBE;, MOAEJIMPOBATH
peanbHbIe CUTYyaLlUH, CBSI3aHHBIE c
MapajjeIbHOCThIO TPSIMOW HW  IUIOCKOCTH B

IpOCTPAHCTBE, HA A3BIKEC TCOMCTPUHU




IMepnenan
KYJSPHOCTH
MPAMBIX
IJIOCKOCTel B
MPOCTPAHCTB
e (25

)

Hu

[ToBTOpenwue: Teopema [Iudaropa na
IIJIOCKOCTH, TPUTOHOMETPUS
OPSAMOYTOJIbHOI'O TPEYT'OJIBEHUKA.
CaoiicTBa Ky0a u
IIPSIMOYTOJIBHOTO MapallesIeIIUIeaa.
Brruucrienue MH OTPE3KOB B KyOe U
NPSIMOYTOJIBHOM Iapajuieienuieie.

[lepnieHAUKYIAPHOCTE TOPAMOU U

IJIOCKOCTH. ITpusznax
MEePHSHANKYJISIPHOCTH  TIPSAMON U
IUIOCKOCTH. Teopema 0

CYIIECTBOBAaHUM MU E€IUHCTBEHHOCTH
psIMOM, MPOXOIAILLEH uepe3 TOUKY
MIPOCTPAHCTBA U MEPIEHIUKYIISIPHON
Ilnockoctn  m
NEepHEeHAUKYJISIPHbBIE WM MOpsiMas B
MHOTOTpaHHUKAaX.

Ilepnenaukynsap

K IIJTIOCKOCTH.

Y HaKJIOHHAs.

[Toctpoenne nepneHgUKyJspa U3
TOYKH Ha IPSMYIO.

Teopema o TpEX
NepneHauKyasapax (npsamas u
obOparHas).

Yroxa MEXIY
CKpEIIMBAIOLIUMUCS MPSMBIMU.
[Touck mepneHIuKYyISIPHBIX MPSIMBIX
C TOMOULIBIO  MNEPHEHIUKYISAPHBIX
IIJIOCKOCTEN

OpToroHajibHOE MPOEKTUPOBAHHE.

[TocTpoenue ceyeHui KyOa,
MPU3MBI, TPABUIBHOW THUPAMHUABI C
MMOMOLIBIO OpPTOTOHAJILHOU
MPOEKIIUH.
Cummerpust B
OTHOCHUTEIBHO
IInockoctn
MHOTOTpaHHHKAX.
MEePIICHANKYIISIPHOCTH
MJIOCKOCTH Kak
cummeTpuu. [IpaBuinbHbIe

IIPOCTPAHCTBE
IUIOCKOCTH.
CAMMETPUHU B
[Ipn3nHax
NpsIMOA U
CIIEICTBUE

MHOTOTpaHHUKHU

Pacuér paccTosHMU OT TOYKH IO
CnocoObl  ONyCTHUTH
NEPIEHANKYJIAPbI: CUMMETPHS, CHBUT
TOYKM TI0 TapajuIeIbHON MPSMOU.
CnaBur no HemapaJuleIbHOW MPsSIMOM,
W3MEHEHUE PAaCCTOSHUN

IIJIOCKOCTH.

AKTyaau3upoBaTh (PakThl U METO/AbI INTAHUMETPUH,
pereBaHTHBIE TEME, MPOBOJIUTH aHAJIOTHH.

®opMyJIHpoBaTh onpe/eJeHust:
MEPNEHAUKYJAPHBIX MPSIMBIX B IPOCTPAHCTBE;
OTNpeAeNieHHe MNPSMOW, TMEePHEeHIUKYISIPHON K
IIJIOCKOCTH.

Joka3pIBaTh. JIEeMMYy O MEPIEHAUKYJIAPHOCTH
JBYX NapajlleJIbHBIX NPSMBIX K TPETbeW NpPIMOM;
TEOPEMBI O CBSI3U MEXIy NapajuIeIbHOCTBIO MPSIMBIX
1 UX NEePHEHIUKYISAPHOCTBIO K INIOCKOCTH.

Joka3pIBaTh: TeOPEMY, BBIPAKAIOIIYIO MPU3HAK
NEPHEHANKYIAPHOCTH IPAMOM U IUIOCKOCTH;
TEOpEMY O CYyLIECTBOBAHMM U €IMHCTBEHHOCTHU
IPSIMOM, NIPOXOJAILINEH uepe3 [NaHHYK TOYKYy H
MEePHNEHUKYIIAPHON K JaHHOM IIIOCKOCTH.

HM300paxars  B3aUMHO  IEPHEHAUKYJSIPHBIC
MPSIMYIO U MJIOCKOCTb.

@opMyIHPOBATH CBOMCTBO MEPNEHAUKYISAPA IO
OTHOILIEHUIO K IUNIOCKOCTH.

IlonyyaTrs,  mpeacraBjieHHMe O  3HAa4YeHUU
NEepHeHAUKysIpa Ui ApYyrux oOnacteil Hayku

(bu3uka, sHepreTHka, Ja3epHble TEXHOJIOTUH), B

peanbHOM  KW3HM  (TEXHUKa,  OKpy»Karolias
00CTaHOBKA).

Jdoxka3biBaTh  yTBEpPXKICHMS, CBSA3AHHBIE C
MpOEKIUe MpAMOH Ha IUIOCKOCTB,

HENEPHEHIUKYIJISIPHYIO K 3TOM MPsAMOM.

Joka3pIBaTh TEOpEMY O TPEX MEPINEHIUKYIAPAX U
TeopeMy 00paTHy10 TeopeMme 0 Tpéx
MEepIeHANKYIApax.

IMonyyaTs mnpeacraBjaeHue 00 OPTOrOHAIHHOM
MPOEKTUPOBAHUU.

Joka3piBaTh TEOpEMY O TMPOCKIUM TOYKHA Ha
MPSAMYIO.

Pemats crepeoMeTpruyuecKkue 3aJaul, CBsI3aHHbBIE
C IEPHEHANKYIISIPHOCTBIO MIPSMOW U TIIIOCKOCTH.

Pemares npuknanHele 3agayd, CBS3aHHBIE C
HaX0XJEHUEM I'€OMETPUYECKUX BEIUYMH.
Pematb crepeomMeTpuuecKHe 3a/1auyd, CBSI3aHHBIE C
NIPUMEHEHUEM TEOPEMBI O TPEX NEPIEHAUKYIIpax,
HaX0XJEHUEM PACCTOSAHUN, TOCTPOEHUEM
TIPOEKIIHH.

CpaBHHBATh U AaHAJIU3MPOBATH YTBEPXKICHUS C
LIEJBIO  BBIABIICHUS JIOTUYECKHM KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCyKICHHI.
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AHAMU3MPOBATHL U MOJEJTUPOBATH Ha S3bIKE
FeOMETPUM peaJibHble CUTYyalluu,
MEePIEHIUKYISIPHOCTBIO TPSAMOM M  IUIOCKOCTH;
HCCJIeI0BATh TTOCTPOCHHBIE MOJIEIH, B TOM YHUCIE U
C MCTIOJIB30BaHUEM ammapara aireopsl

CBs3aHHBIC C

Yriasl
paccTosiHus

(16 u)

Hu

[ToBTOpEHUE: Yol MEXIY
NPSMBIMU Ha IIJIOCKOCTH,
TPUTOHOMETPUSI B  IPOU3BOJIBHOM
TpEyroJIbHUKE, TEOpEMa KOCUHYCOB.

[ToBTOpenue:  yron MEXK Y
CKpELIMBAIOLIUMUCS  TPSIMBIMU B
MPOCTPAHCTBE.

I'eomeTpuueckue METO/IbI

BBIYUCJIICHUA YIJIa MCXKIAY NPSAMBIMH B
MHOTOI'PpaHHUKAX.

JByrpanusiii  yron. CBOHCTBO
JIMHEHHBIX YTJIOB ABYTPAaHHOIO yIJIA.

[lepnieHIuKyIsApHBIE MIOCKOCTH.

CBoiicTBa B3aMMHO
MepHEeHIUKY I PHBIX

IIJIOCKOCTEN. IIpusnax

NEePHNEHJUKYISAPHOCTH  IUIOCKOCTEH;
TeopeMa O NPSIMOM MEePECEUeHUs IByX
IJIOCKOCTEN NEePHIEHUKYIISPHBIX
TpeThe! MIOCKOCTH.

ITpsamMoyronbpHbIN
napajuielenumnes; Kyo; usMepeHus,
CBOICTBa

NIPSIMOYTOJIBHOTO
napaurenenunena.  Teopema o
JAUaroHanu NIPSAMOYT'OJIBHOTO

napajuieJienuIea U CIEICTBHE U3
HeEE.
Crepeomerpuueckue u

IMPUKIIAHBIC 3a/la4Ui, CBA3aHHLIC

CcO B3aNMHBIM
pacnonoXeHUeM  NPSIMBIX u
IIJIOCKOCTH.

[ToBTOpenue:
CKpELIMBAaIOLIHAECS NpsIMBIE,
rnapajieJbHbIe IUIOCKOCTH B
CTaHJApPTHBIX MHOTOTPaHHUKAX.

ITapa apaJuIeIbHbIX
IUIOCKOCTEN Ha CKPELIUBaIOLINXCS
MPSMBIX, paccTossHue  MEXIY

AKTyaIu3upoBaTh (haxTsI u METO/Ibl
IJIAHUMETPUU, PpEJICBaHTHbIE TeMe, MPOBOJAUTH
AHaJIOTUU.

@®opMyJanpoBaTh OIpeeICHUE ABYTPAaHHOTO

yria.
Jloka3pIlBaTh  CBOMCTBO  paBEHCTBA  BCEX
JIMHENHBIX YIJI0B ABYIPAHHOIO yIJa.
KnaccupuumpoBars [ByIpaHHbIE yIJIBI B
3aBUCHUMOCTH OT UX TPaJyCHOU MEpHI.
®opMyINpPoOBATH omnpeJieNieHne B3aNMMHO
MEPIESHANKYJISIPHBIX TIJIOCKOCTEH.
Jloka3bIBaTh TeopemMy 0 NpU3HaKe

NEPHNEHIUKYIIAPHOCTH ABYX IUIOCKOCTEM.

®opMyJIHPOBATH CIEACTBUE (M3 MPHU3HAKA) O
MEePHEHIUKYIAPHOCTH IJIOCKOCTH, KoTopas
NIEPIEHAUKYJISIPHA IPSIMOH, o KOTOpOH
[IEPECEKAOTCA JIBE INIOCKOCTH, 3TH INIOCKOCTSIM.

Joka3pIiBaTh YTBEPXKJIEHUS O €ro CBOWMCTBax;
TEOpeMy U CIEACTBUE M3 HeE O JuaroHaIsuax
NPSIMOYTOJIBHOTO MapajlIeIenunea.

Pemare CTEPEOMETPUUECKHE 3aja4H,
CBA3aHHBIE C NEPHEHIUKYISIPHOCTb MPSAMBIX H
IIJIOCKOCTEH, UCIIOIB3YS IIJIaHUMETPUYECKHE (HaKThI

U METOJBI.

IIpoBoanTh JIOTUYECKHU KOPPEKTHBIE
JIOKa3aTelbHbIE  PACCYXKICHUS TNPHU  PEUICHUH
reOMETPUYECKUX 3aj1ad, CBS3aHHBIX c

NIEPIEHAUKYJISIPHOCTBIO IITIOCKOCTEM.
AHAJIM3UPOBATL M MOJEJHUPOBATH  SI3BIKE

FCOMETPUHU peEajbHbIC CHUTYallUd, CBI3aHHBIE C

HNEPIEHINKYJISIPHOCTBIO MPSIMBIX U INIOCKOCTEM.
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CKpELIMBAIOLIUMUCS NOPSIMBIMU B
MPOCTBHIX CUTYaLUAX.

OnyckaHue NEpPHEHIUKYIISPOB,
BBIUMCJIEHUE PACCTOSAHUN OT TOYKHU
J10 TOYKH; MPSIMON; TIIIOCKOCTH.

Brruncnenue paccTosTHuA
MEXKIY CKpELIUBAOIINMHUCS
MPSMBIMU c IIOMOIIBIO
MEPIEHIUKYJISIPHOMN IOCKOCTH.
TpéxrpanHblit yrou,
HEpaBEHCTBA UI1 TPEXI'PaHHBIX
YTJIOB.
Teopema Iludaropa, Tteopemsl
KOCHUHYCOB M CUHYCOB ISl
TpEXTPAHHOIO yria.
DJIeMEHTHI cthepuueckoi
F€OMETPUH: Ne0e3UYECKUE INHUU
Ha 3eMie
Muororpan | Cucremarusanus 3HaHUM: Paborarnb v Y4EOHUKOM:
HUKHU MHOFOFpaHHI/IK H €10 DJICMCHTHI. 3aJ1aBaTh BOIIPOCHI, nenarb
(7 9) [npamua. Butpt [TUpaMuI. 3aMeuyaHus, KOMMEHTapHUH.
IpapuibHas nMpaMuza. AHAJIM3APOBATHL pEIICHHUE 3a1auH.
ITpusma. llpamMas | pycopars BEITYKIIbIE MHOTOIPAHHUKH © 331aHHBIMH
¥ HaKJIoHHaA MPHSMBL. | cpojicTBaMM; — BOCCTAHABIMBATE  OOWMIT  BH
IIpaBunbHas npusma. Ilpamoit
. BBIITYKJIOTO ~ MHOTOTpaHHHUKAa TO  JBYM  €r0
napasuieienumnena, NpsiMoyroabHbIN
MPOEKIIUSIM.
napasiesenurnesn, Kyo. .
Brimykobie MHOTOTPAHHHKH. Jloka3pIBaTh CBOMCTBa BBIITYKJIOTO
Teopema Diinepa. IlpaBunprbie n | MHOTOTPAHHIKA.
HOTyTIPABHUIIBHEIE PucoBaTh BbITyKJIbIE MHOTOIPAHHUKHU C Pa3HOU
MHOTOIPaHHUKH 3inepoBoi XapaKTEepUCTUKOMN; HCCcJIe0BaTh
BO3MOXHOCTH  MOJYy4Ye€HUs  pe3ysibTaTta  Ipu
BapbUPOBAHHUM JAHHBIX.
Jdoka3piBaTh CBOICTBa MpaBUIbHBIX
MHOTOTpaHHuKoB.  [lmaHupoBaTh mnocTpocHHE
MPaBWIbHBIX MHOTOTPAHHUKOB Ha  MOBEPXHOCTAX
JIpYyTHUX MPaBUIBHBIX
MHOTOTPaHHUKOB
BexkTopsl B ITonsiTue BeKTOpa Ha IIOCKOCTH U AKTyanu3upoBaTh (haxTsI 51 METOMBI
NMPOCTPAHCTB B IIPOCTPAHCTBE. IUIAHUMETPUH, PEIIeBaHTHBIE TEME, NPOBOJIUTH
¢ CymMMa M pa3HOCTh BEKTOpOB, | 4HAJIOI'MH.
(104) MPaBUIIO napajuiesenumnena, OnepupoBars NOHATHSAMM.  BEKTOp  Ha
YMHOKCHUE BEKTOpa Ha YHCIO, | INIOCKOCTU W B IPOCTPAHCTBE; KOMIIJAHAPHbIE
pa3oKeHue BEKTOpa 1o 0a3ucy Tpéx | BekTopbl. IIpuBOIWTE mpuUMEPBl  (PUIUIECKUX

BCKTOPOB, HC JIC)KAIIUX B O,Z[HOﬁ
IIIIOCKOCTH.

BCKTOPHBIX BCJIMYHMH.
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CkansipHoe MIPOU3BEJICHUE,
BBIYUCIICHUE yTJIa MEKIy BEeKTOpaMHU
B MPOCTPAHCTRBE.

IIpocretimmue 3a1a4u c

BEKTOpaMHU

OcBauBaTh TpaBujia BBINIOJIHEHUS JCHCTBUMN
CIIOK€HUSI M BBIUUTAHUS BEKTOPOB, YMHOXKCHUS
BEKTOpa Ha YUCJIO.

Jloka3pIBaTh NPU3HAK KOMIUIAHAPHOCTU TPEX
BEKTOPOB.

Joxka3pIBaTh TEOpEMY O Pa3JIOKCHHUHU JTI000TO
BEKTOpa IO TpEéM JaHHBIM HEKOMIUIAHAPHBIM
BEKTOPaM.

IlpuMeHsTHL NpaBUiia BBINOJHEHUS IEUCTBUHN
CIIOK€HUSI M BBIUUTAHUS BEKTOPOB, YMHOXKCHUS
BEKTOpA Ha YUCJIO TP PEIICHUHU 3a]a4.

HaxoauTh KOOpAWHATHI BEKTOpa B JIAaHHOM
0asuce U CTPOUTH BEKTOP IO €ro KOOPAHHATAM.

BcnoMHHUTBH omnpeesieHue CKaJISIpPHOTO
YMHOXEHHUSI M €ro CBOWCTBAa. Bwuuciaars c¢
MOMOILBIO  CKaJSIPHOTO  YMHOXEHMSI  JIJIMHBI
BEKTOPOB, YTNIBI MEXJIY HHUMH, YCTAaHABIWBATH
MEePHEHIUKYIIIPHOCTh BEKTOPOB.

AHaIM3UPOBATL W MOJAEJNMPOBATH Ha S3bIKE
TEOMETPHUH pealbHbIC
(hU3UYEeCKUMHU BEKTOPHBIMHU BEIMIHMHAMH.

CUTYyallud, CBSA3aHHBIE C

Hcnonp3oBaTh pHu peNICHUWH 3a/1ad, CBSI3aHHBIX
C BEKTOpaMHU B MPOCTPAHCTBE, INIAHUMETPUUECKUE
(haKThI U METOABI

IMoBTOpEHMUE,
00001IeHNE T
cucrteMaTrusa
HUs 3HAHUH

Bw

Ceuenus MHOT'OI'PaHHUKOB!

CTaHapTHbBIE MHOTOTpaHHUKH,

METOJI CJIEJIOB, CTaHAapTHBIE

IUIOCKOCTH, MEpeCceueHUs

MPSIMBIX U INTIOCKOCTEN
[MTapannenbHble mpsiMble U

IUIOCKOCTH: apaJlIe/IbHbIE CEYEHMUS],

pac4€T OTHOLLEHUH, YIIIbl MEXIY

CKPELIUBAOIIMMUCS IPSIMBIMU.
[lepnenukynsipHble

MpsIMbIE M TUIOCKOCTH: CTaHIAPTHBIC

napsl

MePIEHIUKY I PHBIX

IJIOCKOCTEN M MPSIMBIX, CUMMETPUHU

MHOT'OTPaHHUKOB, TEOpPEMaA O TPeX

NepHeHIuKyIsIpax,

BBIYUCIICHUS

MHOT'OIr'paHHUKaX

ITUH B

CBoOoaHo OIepupoOBaThH MOHATHSAMH:
OoTOOpa)keHHe MNPOCTPAHCTBA Ha ce0sl, IBHXKEHUE
IPOCTPAHCTBA; IIEHTPaJIbHAsI, OCEBask U 3epKaJbHas
CUMMETPUH, NapaUIeIbHbIH epeHOoCc; PaBEHCTBO U
nogobue dpuryp.

Jloka3pIBaTh  YTBEPXKIEHUA O
LIEHTpajbHas, OCeBas M 3€pKajibHas CUMMETpPHUH,

TOM, 4YTO

MapajuIeNbHbIA TEPEHOC SBISAIOTCA JBUKCHUSIMU.
BoInotHATH TpeoOpa3oBaHus MOI00HS.

OnepupoBath MOHSATHSAMHU. TpsiMas u cdepa
Ditnepa.

Pemarn TeOMETPUUECKHUE 3a7a4u c
HCIIOJb30BAHNUEM JBHKEHUH.

Hcnoab3oBaTh IpU penICHUH 334a4 JBWKEHUS
MpocTpaHcTBAa W MX cBoicTBa. CpaBHUBATH H
AHAJIM3MPOBATH YTBEPXKICHHS C II€JIbIO BBISABICHUS
JOTUYECKH  KOPPEKTHBIX M HEKOPPEKTHBIX
paccyXIaeHu.

HccnenoBath MOCTPOCHHBIE MOJEIH.

Hcnoan3oBars nungpoBbie pecypcsbl

Pe3eps (4 u)
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11 knacc (He meHee 102 4)

Ha3zBanue
pasaesia (TemMbl)
OcHOBHBIE BHABI 1eITEJIbHOCTH
Kypca OcHoOBHOe coep:xaHue
yyamuxcsi

(K0JIM4€eCTBO
JacoB)
AHaJINTHYECKASA [ToBTOpEHUE: KOOPAMWHATHI AKTyanu3upoBaTth (PaKkThl U METOJbI
reoMerpust BEKTOpa Ha IUIOCKOCTM M B | IVITAHUMETPUHU,  PEJICBAHTHBIE  TEME,
(15 u) MIPOCTPAHCTBE, CKaJISIpHOE | MPOBOAUTH AaHAJIOTHH.

MIPOM3BEICHUE BEKTOpPOB, CBoauTh JCHUCTBUS C BEKTOpaMU K

BBIUUCIICHUE  yIJla  MEXAY | aHAaJOTMYHBIM ~ ACHCTBUAM  C  HX

BEKTOpaMU B IPOCTPAHCTBE. | KOOPAHMHATAMH.

YpaBHeHue IIPSIMOMU, BCHIOMHUTD OIpeIeIeHUE

MPOXOASIIEN Yepe3 ABE TOUKH.

CKaJIIPHOTO YMHOKCHHUA U €TO
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YpaBHeHHe IIOCKOCTH,
HOpMaJIb, ypaBHEHHUE
IIJIOCKOCTHU B OTPE3KaAX

BektopHoe mnpousBeneHue.
JIunerinbie HEPABEHCTBA,

JIMHENHOE POrPaMMHUPOBAHHE
AHaIUTHYECKHE METO/BI
pacué€ra yria Mexay NpsMbIMUA
151 IJIOCKOCTSAMH B
MHOTOIPaHHUKAX. dopmyna
paccTosHUs OT TOYKH [0
IIJIOCKOCTH B KOOPAUHATAX.
Haxoxnenue paccrosHuil ot

TOYKHU /10 TUIOCKOCTU B KyOe H
IIPAaBWJIBHOW MUPAMUIE

Berumucnsare ¢
CKaJISIPHOTO YMHOKEHUSA JUTUHBI
BEKTOPOB, YIJIBI MEXKITY HHUMU,
YCTAHABIMUBATh  MEPHEHIUKYISIPHOCTD
BEKTOPOB.

CBOMCTBA. IIOMOIIIBIO

BeiBoAUTH ypaBHEHHE IJIOCKOCTH H
dbopMyy paccTOSIHUSI OT TOYKH JI0
IJIOCKOCTH.

Pemarsb 3aJa4H, coueras
KOOPJMHATHBIN U BEKTOPHBIN METO/IBI.

IIpoBoauTHL JTOTMYECKH KOPPEKTHBIE
A0Ka3aTeJbHbIe PACCYKACHUS IpU
pEIIEHNH TeOMETPUYECKHX 3aJad Ha
MPUMEHEHUE BEKTOPHO-KOOPJIUHATHOTO
METOo/A.

AHAJIM3HPOBATHL U MOJEJIMPOBATH
Ha  SI3bIKE TEOMETPUU  peajbHbIC
CUTyalluu, CBS3aHHbIE BEKTOpaMH U
KOOpJMHATAMHU.

HccaenoBath NOCTPOECHHBIE MOJEIH,
B TOM YHCI€ U C HCIOJIb30BAHUEM
amrapara ajareOophbl.

HUcnoab3oBarb KOMIIBIOTEPHBIE
IPOrpaMMBl.

3HAKOMMTBCS C UCTOPUEH PA3BUTHUS

MaTEMaTHUuKu
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IMoBTOpEHUE,
00001IEeHNEe

"
cUCTeMATH3ALNS
3Hanmii (15
4acoB)

CedeHusi MHOTOTPaHHUKOB:
CTaHJIAPTHBIE MHOTI'OTPAHHUKH,
METOJI CIIEJIOB, CTaHJAPTHBIC
IJIOCKOCTH, TIEPECEUECHUS
MPSAMBIX U TJIOCKOCTEN

[TapamienbHble TpsAMBIE U
IJIOCKOCTH: napajjieIbHbIC
CECUCHUs, PACYET OTHOIIECHHUM,
YIJIBI MEXKIY
CKPEIIMBAIOIIUMUCS TPSIMBIMU

[leprienauKyIsipHBIE
MIPSIMBIC u IUIOCKOCTH:
CTaHJapTHBIE aphl
MEPIIEHIUKYJISIPHBIX
IUIOCKOCTEH u MPSIMBIX,
CUMMETPUHA MHOTOTPAaHHUKOB,
TEOpeEMa O TPEX

CTpours ceueHusl.

PemaTh cTepeoMeTpuuecKkue 3aiauu
Ha JI0Ka3aTeJIbCTBO MAaTEMaTUYECKUX
OTHOIICHU, HaXO0XJICHHE
reOMETPUYECKUX BEIUYHH (IUIMH, YTJIOB,
TJI0IaIe, 00 BEMOB).

Hcnoan3oBarh pelieHun
CTEPEOMETPUUECKUX 3aza4
IJIaHUMETpUUYECKUE (PaKThl U METOJIBI.

IIpoBoaMTH JTOrMYECKH KOPPEKTHbBIE
JOKa3aTeNbHbIE  PACCYXKICHUS  IpHU
PELICHUH CTEPEOMETPUUECKUX 3a]1a4.

CpaBHMBaTHL U aHAJM3MPOBATH
peallbHble  CHUTyallud W  BBIABIATH
BO3MOXKHOCTb €€ MOJIEIUpPOBAHUA Ha
A3BIKE TEOMETPHHU.

npu

MoaeaupoBaTh peajgbHyIO CUTYaLUIO

MEePICHANKYIIApaXx,
Ha SI3bIKE TEOMETPUHU U
BBIUUCIIEHUS  JJIMH B HCCJIeI0BATh TIOCTPOCHHBIC MOJICTH, B
MHOTOIPaHHUKAX TOM 4YHCIIE ¥ C HCHOJIb30BAaHUEM
[ToBTOpEHUE: wromaay | armnapara anreOpal.
MHOTOYTOJIbHUKOB,  (hOPMYJIbI HUcnoan3zoBarh KOMIIBIOTEPHBIC

UL TUTOIIAJIEH, COOOpaKEeHMS
noxoous.

[Tmomanu CEUYEHUI
MHOTOTPaHHUKOB: TUTOIIAH
MTOBEPXHOCTEH, pa3pe3aHus Ha
94acTH, COOOpakeHUs Mo 100ust

IIPOTPaMMBI [IPY PEUIEHUH 3a4a4.
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O0Bém
MHOTOTPAaHHHKA
(17 a)

O6béM Tena. O6beMm
PSIMOYTOJIBHOTO
napajenenunena. 3aaadu oo
YABOCHUM Ky0a, O KBajpaType
Ky0a; O TPUCEKLIUU yTJIa.

CrepeomeTpruueckue
3a/1auu, CBsI3aHHbIE C 00BEMOM
IPSIMOYTOJIBHOTO
napaJijiesienurnea.

[Ipuknagnsie 3a/1auu,
CBSI3aHHBIE C  BBIYHCIICHUEM
00BbEMa MPSIMOYTOJILHOTO
napajiejaenunesaa.

O0BEM NpSIMON TTPU3MBI.

CrepeomeTpuueckue
3a/1ayu, CBSI3aHHBIC C
BBIYHCIICHUEM 00BEMOB
psAMoU Ipu3Msl. [Ipukitaaeie
3aJ1a4y, CBSI3aHHBIE C 00BEMOM
PSIMOU TIPU3MBI.

Boruncnenre o0bEMOB TeN C
TIOMOIUIBIO OIPEIIEIIEHHOTO
uHTerpana. OObEM HaAKIOHHOU
MIPU3MBI, TUPAMHIBI.

dopmyiia o0BéMa
MIAPAMUBI. OTtHomeHue
00bEMOB MHUpaMHUJ C OOIUM
YTJIOM.

CrepeomeTpuyeckue 3agauu,

CBSA3aHHKIE C o0BEMaMu
HAaKJIOHHOU [IPU3MBI,
MUPaMU/IbI.

[TpuknagHeie 3a1a4u 110 TEME
«O0BEMEI TEII,

CBo000aHO ONepUpoOBaTH
NMOHATHAMH. O00BEM Tena, o00BEM
MPAMOYTOJIBHOTO TTapalieIcuIeaa.

DopMyJIupoOBaTh OCHOBHBIE

CBOICTBa 0OBEMOB.

Jloka3pIBaTh TeOpeMy 00 00BEME
PSIMOYTOJIBHOTO TapaJulieNienue na,
CIIEACTBUSA U3 HEE.

Paspesartsp MHOTOI'PaHHUKH,
NEePEKIabIBaTh YaCTH.

Pemarnb CTCPCOMCTPHUYCCKUC 3a1a4YH,
CBSA3aHHBIE C BBIUMCIIEHHEM OOBEMA

IIPSAAMOYTOJIBHOTO napasulelIenunesaa,
IIPU3MBI.

CpaBHUBaTL M aHAJIM3UPOBATH
YTBEPXKIAEHUST C LEIbI0O  BBIABICHUSA
JIOTUYECKHU KOPPEKTHBIX U

HEKOPPEKTHBIX PacCyKICHUM.
AHAJIM3MPOBATH W MO/EJITHPOBATH

Ha  s3BIKE TCOMETPUU  pealbHBIC
CUTyallud, CBSI3aHHBIE C O00BEMOM
MPSMOYTOJIBHOTO napasuieNienune na,

MIPU3MBI, TUPAMUJIBI.
HccanexoBaTh OCTPOCHHBIE MOJEIH,
B TOM 4YHCJI€ U C HCIHOJIb30BAHUEM
amrapara ajareOophbl.
BbiBOAUTDH OCHOBHYIO
dopmyry
BBIYUCIICHUS 00BEMOB TEJl.

WHTErPAIbHYIO JUTS

Joka3piBaTh TeOpemMy 00 00BEME
HAaKJIOHHOM  TpU3Mbl Ha  [pUMEpe
TPEYroJIbHOM MIPU3MBbI u LTSI
IIPOM3BOJILHOW IIPU3MBI.

Joka3biBaTh TeOpeMy: 00 00bEME
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CBSI3aHHbBIE C 00BEMOM nupamMuzibl, GOpMyIUpOBaTh CIEICTBUS

HAKJIOHHOW IPU3MBI, 13 Hee: 00bEM yCEUEHHON NUpaMu/ibl.

MPaMHUIBL. BeiBoauTh (opMyiy I BBIUUCIICHHS
IIpuMeHeHne 06BEMoB. | OOPEMOB YCEUEHHON NIUPAMK/IbI

Beruncnenue paccrosHus 10

IJIOCKOCTH
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Teaa
BpalleHus.
(24 )

[unuHapuyeckas
MIOBEPXHOCTB, oOpa3yroriue
HWIMHAPUYECKON
TMOBEPXHOCTH.

Humuuap. [Tpssmon

Kpyropo muiauHap. llnomans
NOBEPXHOCTH LIWJIMH]IPA.
KoHnueckass 1NOBEPXHOCTS,

oOpasyrolue KOHHYECKOHN
noeepxHocTu. Konyc. Ceuenne
KOHyca MJIOCKOCTBIO,
napauieIbHON IJIOCKOCTH
OCHOBaHUA. Y CEYEHHBIN KOHYC.
N3o00paxkeHne  KOHYCOB U
YCEUEHHBIX KOHYCOB.

[Tnomans O0KOBOI
IMOBEPXHOCTH 51 MTOJTHOM

MOBEPXHOCTH KOHYcCA.
CrepeoMeTpUUeCcKUE 3a7auu
Ha JI0Ka3aTeIbCTBO u
BBIYHCIICHUE, MOCTPOEHUEM
CEUCHUN NWJINHAPA, KOHYCA.
[Tpuknannbie 3aJa4u,
cBs3anHbIe ¢ mumHIpoM Cdepa
U 1m1ap.
[lepeceuenue cdepsl U mapa
¢ IockocThio. Kacanue mapa u
chepbl IIOCKOCThIO. Bua wm
U300paKeHHe 1mapa.
VYpaBuenue chepsl.
[Tnomane chepbl U e€ vacTei.
CummeTpus cepsl 1 mapa.
CrepeomMeTpruUecKUE 3a/1auu
Ha JI0Ka3aTeIbCTBO u
BBIYKCIICHAE, CBSI3aHHBIC CO
chepoii u mapom, IOCTPOSHUEM
MX CEYECHUH TIOCKOCTHIO.

CBo000aHO OnepupoBaTh
MOHATHAMM: LWIMHIpUYEcKas
IIOBEPXHOCTh,  nmwimHap.  U3yyarsb

CIOCOOBI TOJMYYEHUS UMIUHAPUYECKOU
ITOBEPXHOCTH, LIUJIMHIPA.

HN300paxkaTh NWIMHAD U €70 CEUYCHMUS
IIJIOCKOCTBIO.

CBo000aHO ONepUpoOBATH
NMOHATUSIMM: KOHHUYECKAsA IOBEPXHOCTb,
KOHYC, YyCE4YéHHbIM KOHyc. M3yuarh
CHOCOOBI  MOJY4YEHHUs]  KOHUYECKOU
IIOBEPXHOCTH, KOHYCA.

MN300paxkaTh KOHYC M €r0 CEYCHUs
IIJIOCKOCTBIO, MPOXOJAILEN Yepe3 OCh, U
IIJIOCKOCTBIO, IEPIEHAUKYIAPHON K OCH.

BriBoauth dbopmyIbl ISt
BBIYUCIICHUSI OOKOBOM M TOJIHOM
ITOBEPXHOCTEN TEN BPALLICHMUS.

Pemarb crepeoMeTpuyecKHe 3a1a4u,
CBSA3aHHBIE C TEJaMHU  BpAILCHMUS,
HaxXOXXJEHUEM TIUIOImaAd OOKOBOW U
IIOJTHOM TOBEPXHOCTH, TOCTPOCHHUEM
CEUYCHUM.

Hcnoab3oBaTh 1pu pelICHUM 3a1ady

TJIAaHUMETPUUECKUE (PaKThl 1 METO/IBI.

CpaBHMBaTHL U AaHAJU3HUPOBATH
YTBEPXKIECHHUSI C LEJNbI0  BBISBICHHUS
JIOTUYECKH KOPPEKTHBIX u

HEKOPPEKTHBIX PACCYKICHUMU.

AHAJIU3MPOBATHL U MOACJUPOBATH
Ha  S3bIKE  TEOMETPUHU  pEajbHbIC
CUTYyalluu, CBA3aHHBIE C KOHYCOM U
HWJIHHAPOM.

HccaenoBatb NOCTPOCHHBIE MOJENH,
B TOM 4YHCJI€ M C HCHOJb30BAHHUEM
anmnapara anreopsl

AKTYaIu3upoBaTh (HakThl U METO/IbI
IJIAHUMETPUH, PEJIEBAHTHBIE TEME,
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[Ipukannsie 3aJla4H,
CBSI3aHHBIE CO CPepOii U MIaApOM.
[ToBTOpEHUE:  OKPYXKHOCTH
Ha IJIOCKOCTH, BEIUMCIICHUS B
OKPYHOCTH, CTAHAAPTHBIE

mo100ust

Pa3znuunbsie KOMOMHAIIMH TET
BpaIlCHUS ¥ MHOTOTPAaHHUKOB.

3agaun o teme «Tena n
MTOBEPXHOCTH BpaICHUS»

NMPOBOANTH AHAJIOTUH.
CBo000aHO ONepUpPoOBATH
NOHATHAMM. cdepa W 1Iap, IEHTP,
paauyc, nuameTp cdepsl U mapa.
HccaenoBath B3aMHOE
pacrojioxxeHue chepbl U TIOCKOCTH.

DopmyIMpoBaTh OIIpENICTICHHE

KacaTeJIbHOM TIOCKOCTH K cepe.

Jloka3pIBaTh TEOPEMBI O CBOMCTBE U
MIPU3HAKE KaCcaTeJIbHOM MJIOCKOCTH.

BoiBoauTH bopmyny TUISt
BBIYHMCIICHUS TUIOMIAIu cepbl uepes
paauyc chephl.

Pematsb crepeoMeTpruyuecKkue 3a1aum,
CBSI3aHHBIE CO cdepol u 1apom,
HaXOXJEHUEM Iulomaan chepbl U e
4yacTeil, HOCTPOEHUEM CeYeHUM cepbl u
mapa.

AHAJIM3MPOBATH U MOEJIUPOBATH
Ha  S3bIKE TEOMETPUU  pealibHbIC
CUTyallid, CBS3aHHbIE C IIApOM U
chepoii.

Pematsb npocTeie 3a1a4u, B KOTOPBIX
burypupyoT KOMOWHAaIUU TeN
BpaIllEHUs] 1 MHOTOTPaHHUKOB.

Hcnonb30BaTh IpU pelICeHUH 3ajad,
CBSI3aHHBIX CO cdepoil U IIapoMm,
MJIAaHUMETpUUECKre (DAKThl U1 METO/IBI.

PemiaTh crepeoMeTpuyecKue 3a1auu,
CBSI3aHHBIE C  TEJaMM  BpAIlCHUA,
MOCTPOCHUEM CEUCHMI TEJ BpalleHUs], C
KOMOMHAIIMSMK  TEJd  BpallleHUs U
MHOTOTPaHHUKOB.

IIpoBOAMTH JTOTHUYECKH KOPPEKTHBIE
JIOKQ3aTeIbHbIE  PACCYXICHUS  IIpHU
pELIECHUM  TEeOMETPUYECKUX  3ajad,
CBSI3AHHBIX C TEPIECHAUKYISIPHOCTHIO
IJIOCKOCTEH.

AHAJIU3HPOBATH U MOAEJUPOBATH

Ha  sA3BIKE TEOMETPUM  pPEaAIbHbIE
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CUTyaluu, CBsA3aHHBIC C
MHOT'OIrpaHHHKaMU.

I/ICC.]'leIlOBaTb IMOCTPOCHHBIC MOICIIN,
B TOM 4YHUCJIC U C UCIIOJIB30BAHHUCM




anmnapara aiareOophi.
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Iaomaau
MOBEPXHOCTH H
00BbEMBI
KPYIJIbIX TeJ

(9w

O0BéM nmnuHzpa. Teopema
00 00BEME TTPSAMOTO ITUIIUHIPA.

[Tnomanu OOKOBOI 5
ITOJTHOM MTOBEPXHOCTH
HWINHAPA.

Brruncienne 00bEMOB TeEII C
ITOMOIIIBIO ONpeACIEHHOTO

unrerpana. O6bEM KoHyca.
[Imomaau OOKOBOM U IMOJTHOM
MMOBEPXHOCTHU KOHYCA.
CrepeomeTpruueckue
3aJ1a4u, CBSI3aHHBIC C
BBIYHCIICHUEM 00BEMOB
AJIUHPA, KOHYCA.
[Tpuxitagaeie
TeMe «OOBEMEBI
ITOBEPXHOCTEH TeEII.
O0BEM mIapa W IIAPOBOTO
cektopa. Teopema 00 o0OBEME
mapa. [lnomans chepsr.
CrepeomeTpruueckue

3aJadyd 110
A IUIOLIAIHU

3a/1auH, CBSI3aHHBIC C
BBIYMCIIEHUEM O0BEMOB I1apa,

mapoBOro CCrMeHTa, IapoBoro

CeKTopa.
[Ipuknaguele 3agayd MO
TEME «O0BEMBI TE,

CBSI3aHHBIE C O0OBEMOM Iapa u
IJI0IAIbIO C(PepHl.
CooTHOLIEHUS MEXKY
IUIOMIAASIMU  TIOBEPXHOCTEN U
00bEMaMHU 1TOJOOHBIX TEI.

[lomoOHBIE TEna B
IIPOCTPAHCTBE.
NsmMmenenue 00BéMa

Py MOJ00UH.
CrepeomeTpruueckue
3a/1a4u, CBSI3aHHBIE C
BBIUMCJIEHUEM O0BEMOB TN U
ITOIIAJCH TOBEPXHOCTEN

CBo000aHO ONepupoBaTh
NOHATHSIMU: 00BEM TeJa, IIIoIA1b
MOBEPXHOCTH.

®opmy.1UpOBaATH OCHOBHBIE
CBOICTBa 0OBEMOB.

Jloka3pIBaTh TeopeMbl: 00 00bEME
HWIMHApa, 00  o0béMe  KoHyca.
BoiBoauTh (HopMyIbl i BBIYUCICHHUS
00BEMa yCeUEHHOTO KOHYCA.

HcciienoBaTh MOCTPOCHHBIE MOJICIH,
B TOM WYHCI€ U C HCIOJIb30BaHHEM
amrmapara anreOpsbl.

3HATh BO3MOKHOCTH PEIICHUS 3a1a4
Ha IOCTPOCHHE IUPKYJIEM U JIMHEUKOMU, O
KJIACCUYECKHMX HEePa3pelINMBbIX 3a/1a4ax.

CBo00oaHO onepupoBaTh
NOHATHAMM: 1apoBOi CErMEeHT,
IapOBOM  CJIOM, IIAPOBOM  CEKTOp,
OCHOBAaHME U  BBICOTA  CETMEHTA,

OCHOBAHHME W BbBICOTA IIAPOBOIO CJIOA.

BoiBoaAMTD bopMyIIBI TS
HaXOXKJICHUS 00BEMOB 1apOBOT0
CErMeHTa, IIapOBOT0 CEKTOPA, MJIOMIATU
cdepsl.

Joka3piBaTh TEOpEMYy 00 00BEME
niapa.

Pemathb crepeoMeTpuueckre 3aau,
CBsI3aHHbIE C 00BEMOM I1apa, IAPOBOTO
CEeTMEHTa, IIapOBOTO CEKTOpa,
TJIOIIAIbIO CEPHI.

CpaBHuBaTL ¥ aHAJM3UPOBATH
YTBEPKIACHUSI C LEJIbI  BBISBICHUSA
JIOTUYECKHU KOPPEKTHBIX u

HEKOPPEKTHBIX PaCCyKICHUM.

AHAIM3MPOBATH U MOJAECJIMPOBATH
Ha  S3bIKE  TI'EOMETPUU  pEealIbHbIC
CUTyalluy, CBA3aHHbIE C 00BEMOM IIapa,
1apOBOI0 CErMEHTA, 1apOBOI0
CErMEHTA, IIOIAbI0 CEPBHI.
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CBo0oaHO OnepupoBaTh
NOHSITHEM: TOJO0HBIE Tela B
IPOCTPAHCTBE.
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BpruucasaTb 00bEMBI TEN C IIOMOIIBIO
OIPEAECIEHHOr0 UHTErpala.

Pemath cTrepeoMeTpruyecKue 3a/1auu,
CBSI3aHHBIC C COOTHOIICHUSMH MEXIY
TJIONIA/ISIMU TIOBEPXHOCTEH U 00BEMaMu
MOJOOHBIX TEIL.

IIpoBoaMTHL JTIOTUYECKH KOPPEKTHHIC
A0Ka3aTe/ibHbIe PACCY:KIEHUSA TIPU
pelIeHnd  TeOMETPUYECKUX  3ajady,
CBSI3aHHBIX C BBRIYMCIICHHUEM 00BEMOB TE
C TIOMOIIIBIO OMPEACIIEHHOTO UHTErpaa,
HaxOXJICHUEM COOTHOIICHHUS MEXITy
IJIOIIA/ISIMU TIOBEPXHOCTEH U 00bEMaMu
MMOJOOHEBIX TEIL.

AHAJIM3MPOBATH U MOAEJIMPOBATH
Ha  S3bIKE  T'E€OMETPUU  pealibHbIC
CUTyallid, CBSI3aHHbIE C O0BEMaMHM U
MMOBEPXHOCTSIMH TEJI, Ha JOKa3aTeIbCTBO
M Ha HaxOXJICHHE T'C€OMETPUUYCCKUX
BETUYHNH
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JIBuKeHust
(5w

JIBrokKeHUsT  MPOCTPAHCTBA.
Otobpaxenusi. JIBwkeHus w
paBeHcTBO  (puryp.  OOmue
CBOMCTBA [IBIDKEHUUN. Buuel
JIBYDKEHUI MapaJyIeIbHbIN
MEPEHOC, LIEHTpaIbHAs
CUMMETpHS, 3epKaybHast
CUMMETpHS, MOBOPOT BOKPYT
MIPSIMOMU. [IpeobpazoBanms

nono6wus. [psimast u chepa
Ditnepa.

['eomeTpuueckue 3a1aun Ha
MIPUMEHEHUE TBUKCHUS

CBo0oaHO ONepHPOBATH
NOHSATHAMM: oToOpakeHue
MPOCTpAaHCTBa Ha ce0s, JIBUKEHUE
NPOCTPAHCTBA; LIEHTpaJbHAs, OCEBas U
3epKajbHasi CUMMETPUH, apajuIeIbHbINA
MEPEHOC; PaBEHCTBO U To100ue QuUryp.
Jloka3pIBaTh YTBEPXKICHHUS O TOM,
YTO I[EHTpajbHasi, OCeBasg U 3epKaJibHas
CUMMETpUH, TapauieJbHbIA TEePEeHOC
SBIISAIOTCA JBIKCHUSIMHU. BBINOJIHATH
npeoOpa3oBaHus MOI00US.
OnepupoBath NOHATHAMM. NpsMas
u cdepa Diinepa.
Pemiatp reoMmerpuueckue 3a7add C
UCIIOJIb30BaHUEM JIBHIKEHUH.
Hcnonb3oBaTh Npu pelieHrun 3aaady

ABHIKCHUA ITPOCTPAHCTBA U UX CBOMMCTBA.

CpaBHuBaTh 1 AaHAJIM3UPOBATH
YTBEPXKIECHUST C LEIbI0  BBISBICHUSA
JIOTUYECKHU KOPPEKTHBIX u

HEKOPPEKTHBIX PACCYKICHUM.
HccaenoBarb NOCTPOECHHBIE MOJEIH.
HUcnoab3oBarh uugposBbie

pecypchl
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IHoBTOpEHHUE,
00001IEeHNEe
"
CHCTEeMATH3ALMS

3HAHUH
(17 9)

Oo6o0maroriee MOBTOPEHHE
MOHATUH W METOJOB Kypca
reomerpun  10-11 kimaccos,
CUCTEMaTHU3aIlMs 3HaHUH.

Uctopus pa3BUTHS
CTEpEOMETPUM KaK HAyKU U €€
POJIb B pa3BUTHUN COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

Pemath cTrepeoMeTpuiecKre 3a1adu
Ha JOKa3aTeJIbCTBO MAaTEMATHUYECKHUX
OTHOILIEHUH, HaXOXKJIEHUE
T€OMETPUICCKUX BEJIMYHH (IJIHH, YTIIOB,
TJI0IIaIe, 00BEMOB).

Hcnojb3oBaTh peIIeHnH
CTECPEOMETPUICCKUX 3a71a4
IJIAHUMETPHYCCKHUE (PaKThl B METOJIBI.

IIpoBoaAMTHL JOTHYECKH KOPPEKTHBIC
JOKa3aTelIbHBIE  PacCyKJICHUS  TIpH
pEIICHUH CTEPEOMETPUICCKUX 51
IJIAHUMETPUUECKUX 3a]1a4.

pu

CpaBHMBaTL M AaHAJIU3UPOBATH
peanpHbIE CHUTyalluUM W  BBIIBIATH
BO3MOXKHOCTb €€ MOJEIUpPOBAaHUsA Ha
A3bIKE T€OMETPUU.

MogaesmnpoBarh peanbHyIo
CUTyallMI0 Ha SA3bIKE TEOMETPUU U
HCCJIeI0BATh IIOCTPOCHHBIE MOJCIH, B

TOM YHCI€ M C HCIOJb30BAaHUEM
amrapara ajareOophbl.
HUcnoab3oBarb KOMIIBIOTEPHBIE

MIPOrpaMMBbI IIPU PEIICHUHN 3a/1a4.

Hoayyars npeacraBJjieHUue 0
reOMETPUM KaK O Pa3BUBAIOLICHCS
HAayKe, MCCICAYIONIEH OKPYXarOUUi
MHp,  CBSI3aHHOM €  peaJbHBIMHU
O0OBEKTaMHM,  MOMOTaroUIeldl  PelIUTh
peabHbIe JKU3HEHHBIE CUTYallMH O POJIH
CTEPEOMETPUH B pa3BUTHUH
COBPEMEHHBIX UHXXECHEPHBIX U

KOMIIBIOTCPHBIX TEXHOJIOTUi
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IHoypounoe mianuposanue 'EOMETPUS, 10 kinace

(34 B Hene10, 34 y4eOHBIX Heeau, uToro — 102 u)

Ne Hama Tema ypoka
n/n | Ilnan ‘ Dakm
BBenenue B cTepeomMeTpuio -234

1 1 neoensn OcHoOBHBIC TIpaBWiIa M300paKEHUSI HA PHUCYHKE TUIOCKOCTH, MapajuielbHbIX
MPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka.

2 IlonsATHs crepeoMerpuu: TOUKa, MpsMasi, INIOCKOCTb, MPOCTPAaHCTBO. (OCHOBHBIE
npaBmiIa U300paKeHHUsT Ha PUCYHKE IIOCKOCTH, MapauIeIbHBIX MPSMBIX
(0Tpe3KoB), cepeMHBI OTPE3Ka.

3 [onsTHs: Mepecekaromuecs MIOCKOCTH, NepeceKarouecs npsmMas U IIOCKOCTb;
HOJIYIIPOCTPAHCTBO.

4 2 neoens [onsaTHs: mMepecekaromuecs MIOCKOCTH, NepeceKaromuecs npsmMas U IIOCKOCTb;
HOJIYIIPOCTPAHCTBO.

5} MHororpaHHuky, U300pa)keHue MpOCTEHIINX MPOCTPaHCTBEHHBIX (uryp,
HECYILECTBYIOUINX OOBEKTOB.

6 MHOrorpaHHuky, U300pakKeHUE TMPOCTEHIINX MPOCTPAHCTBEHHBIX  (PUTyp,
HECYIIECTBYIOUINX OOBEKTOB.

7 3 neoensa AKCHOMBI CTEPEOMETPHH U TEPBBIC CIEICTBUS U3 HUX.

8 AKCHOMBI CTEPEOMETPHH U TIEPBBIC CIEACTBUS U3 HUX.

9 AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIEACTBUSA U3 HUX. CIOCOOBI 3a1aHUs
MPSIMBIX U ITIOCKOCTEN B IpocTpaHncTBe. O003HAYEHUS IPSIMBIX U INTOCKOCTEH.

10 4 neoensn N3o0paxenue ceueHni mupamMuabl, Kyoa U IpU3Mbl, KOTOPBIE POXOIAT Yepe3 Uux
pebpa. M3o0paxkenue nepeceueHus MONTYYEHHBIX IIOCKOCTel. PackpammBanue
MMOCTPOEHHBIX CEYCHHUI PAa3HBIMU IIBETAMH.

11 N300pakeHne cedeHuil mupamMuasl, Kyda M MPU3MBbI, KOTOPBIE MPOXOAIT Uepe3 ux
pebpa. M3o0pakeHue mnepeceueHus MONYYEHHBIX IUIOCKocTeil. PackpammuBanue
MMOCTPOEHHBIX CEYCHHUI PAa3HBIMU IIBETAMH.

12 N3o0paxenue ceueHuil nupaMuibl, KyOa 1 MPU3MBbl, KOTOPHIE IPOXOISIT Yepe3 UX
pebpa. M3o0pakeHue nepeceyeHus MOJIyYeHHBIX IUIOCKocTel. PackpammBanue
MOCTPOEHHBIX CEUEHUN pa3HbIMU LIBETAMH.

13 S neoensn N300pakenne ceuyeHunil mupamMu/ibl, Kyoa 1 Mpu3Mbl, KOTOPbIE MPOXOIST Yepe3 Ux
pebpa. M3o0paxeHue nepeceueHns MOJyYEHHBIX IUTOcKocTell. PackpammBanue
MMOCTPOEHHBIX CEUCHU Pa3HBIMH IIBETAMH.

14 Merton cnenoB 1Jisl IOCTPOSHUS CEYEHUMN.

15 Merton cnenoB st noctpoeHus ceueHuid. CBoiicTBa nepeceyeHuid NpsiMbIX U
INIOCKOCTEN.

16 6 Hedensn Merton cnenoB aiist noctpoeHus ceueHuid. CBoiCTBa epeceyeHuii NpsIMbIX U
INIOCKOCTEN.

17 [Toctpoenue ceuenuit B nupamuae, kyoe mo Tpem Toukam Ha pebOpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3alMCh 111aroB MOCTPOCHUS.

18 ITocTpoenue ceuenuii B nupamuae, kyoe mo TpeMm Toukam Ha pedpax. Cosznanue
BBIHOCHBIX YEpPTEXKEeH U 3aIIUCh IIaroB MOCTPOCHUSI.

19 7 neoens ITocTpoenue cedenuii B mupamujie, Kyoe mo TpeM ToukaM Ha pebpax. Cozmanue
BBIHOCHBIX YEpPTEKEH M 3aIIUCh IIaroB MOCTPOCHUSI.
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20 ITocTpoenue ceuenuii B nupamuje, kyoe mo TpeMm Toukam Ha pedpax. Cosznanue
BBIHOCHBIX YEPTEKEH U 3aIMCh I1ar0OB NOCTPOECHUS.
21 [ToBTOpEeHME MITAHUMETPHUH: TEOPEMa O MPOMOPLIUOHATBHBIX oTpe3kax. [lomobue
TPEyTrOJbHUKOB.
22 8 nedens [ToBTOpenue mmaHuMeTpun: Teopema MeHenas. PacdeTsl B cedeHUsAX Ha
BBIHOCHBIX uepTexkax. Mcropusi pa3BUTHA MJIAHUMETPUU U CTEPEOMETPHUHU.
23 KontpoabHas padora Nel «<Axkcnomsl crepeomeTpuu. CedeHUs»
B3anmHoe pacmoJioikeHHe NPSIMBIX B NPOCTPaHCTBe — 64
24 B3aumHoe pacnosnoxeHue OpsMbIX B MpocTpaHcTBe. CKpeluBaromuecs MNpsMBbIe.
[IpusHakn ckpemuBarommxcs npsMbix. [lapamiensHble npsMble B IMIPOCTPAHCTBE.
25 O neoensn Teopema 0 cyleCTBOBAaHUM U €IUHCTBEHHOCTH NPSIMOY NapaJuIeIbHON JaHHOU
npsIMOii, MpoXoslIel yepe3 TOUKy IPOCTPAaHCTBA U HE Jexalleill Ha JaHHOU
npsMoil. JlemMma o nepeceuyeHuH napauiesbHbIX NPSAMBIX IIOCKOCTHIO.
26 [TapamnensHoCTh Tpex mpsAMbIX. Teopema o Tpex mapajuieNbHbIX NpsMbIX. Teopema
O CKpELIUBAIOIINXCS IPSIMBIX.
27 [NapannensHoe npoexkTrpoBanue. OCHOBHBIE CBOMCTBa MapajIeIbHOIO
npoekThpoBanus. M3o0paxenne pasHbIX QUTYp B HapasielbHON MPOEKIUH.
28 10 HenTpanpHas npoekuus. Yroja ¢ COHanpaBIE€HHBIMU CTOPOHAMHU. YTOJ MEXIY
Heoensn MIPSIMBIMU.
29 3ajaun Ha J0Ka3aTeNIbCTBO M UCCIIEOBAHUE, CBSI3aHHBIE C PACIOJIOKEHUEM
MPSIMBIX B POCTPAHCTRBE.
IMapa/uiesIbHOCTh NPAMBIX U IJIOCKOCTeH B NMpoCTpaHcTBe — 84
30 [TonsiTusA: mapanaenbHOCTh NPSIMOM U MIJIOCKOCTU B MpocTpaHcTBe. [Ipu3Hak
MapajyIeIbHOCTH NPSAMOM U Ii1ockocTU. CBOMCTBA MapaiieIbHOCTH NPSAMON U
IIJIOCKOCTH.
31 11 ['eomerpuueckue 3amauu Ha BBIYMCIEHHE U JI0KA3aTElIbCTBO, CBA3aHHBIE a
Heldens MapajuIeIbHOCTHIO MPSIMBIX U INIOCKOCTEH B MPOCTPAHCTBE.
32 [TocTpoenue ceueHus, NPOXOAAIIETO Yepe3 JaHHYIO MPSIMYIO Ha YepTeke U
napajieIbHOTrO JApyrod mpsimoil. Pacuer oTHOLIEHUI.
33 [MapannensHas mpoeKuus, TPUMEHEHHUE JUIS MOCTPOSHHS CEUeHH KyOa U
napamienenunena. CBoiicTsa napasieyaenuiena u pru3Mbl.
34 12 [Napannenshbie miockocTH. [IpU3Haku mapanienbHOCTH JBYX IJIOCKOCTEH.
35 Heldens Teopema o mapamieIbHOCTH UM €IMHCTBEHHOCTHU IJIOCKOCTH, MPOXOASAIIEH yepes
TOYKY, HE NMPHUHAIIS)KAIIYIO JAHHOW TUIOCKOCTH M CIIEACTBUS U3 HEE.
36 CBoiicTBa mapajieNbHbIX IJIOCKOCTEH: O MapaIeIbHOCTH MPSMBIX MepeceueHust
IIPY TIEPECEUCHUH JBYX MapaUIeIbHBIX IUIOCKOCTEH TPETheil.
37 13 CaolicTBa mapajielbHbIX MJIOCKOCTEH: 00 OTpe3Kax MapajjedbHbIX MPSMBIX,
Hneoensa 3aKJIFOYEHHBIX MEXIY MapajiebHBIMU IJIOCKOCTSAMH; O MEPEeCeUYeHUH MPSIMOH C
JBYMsI TapaJJIeIbHBIMU TIOCKOCTSIMH.
[MepneHAUKYJISIPHOCTh MPSMBIX M IUIOCKOCTEl B MPOCTpaHCTBe — 254
38 [ToBTOopenue: reopema Iludaropa Ha mrockocTy.
39 [ToBTOpEHME: TPUTOHOMETPHUS MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
40 14 CaoiicTBa Ky0a M HPSAMOYTOJBHOTO Mapajuieenumnesa.
41 Heldens Boruricnenue MH OTpe3KOB B KyOe M IPSIMOYTOJIbHOM MapajuleenuIee.
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42

[lepnenaAuKyJISIpHOCTD OPSIMOM M TIOCKOCTU. lIpHW3HaK nNeprneHAuKYyISIPHOCTH
MPSIMOM Y TTOCKOCTH.

43 15 IlepnenaAuKyJISIpHOCTE OPSIMOM U IJIIOCKOCTH. [IpHU3HaK NeprneHauKyIsIpHOCTH
Heldens MPSIMOM U TUIOCKOCTH.
44 TeopemMa o CyleCTBOBAaHUU U €IMHCTBEHHOCTH MPAMOM, MPOXOAAIIEH yepes
TOUYKY MPOCTPAHCTBA M MEPIEHIUKYISIPHON MIIOCKOCTH.
45 [TnockocTH U NeprneHANKYIISIPHbIE UM MPSMble B MHOTOIpDaHHHKAX.
46 16 [TnockocTH U NepreHANKYIISIPHbIE UM MPsSMble B MHOTOIpaHHHKAX.
47 Heldens [lepnennukynsap u HakinoHHas. [locTpoeHue neprieHAUKYIsIpa U3 TOUYKH Ha
NPSAMYIO.
48 [lepnennukynsap u HaxinoHHas. [locTpoeHue neprieHAUKYIsIpa U3 TOUYKH Ha
IPSIMY 0.
49 17 Teopema o Tpex nepneHAuKyIsIpax (nmpsmasi 1 oOpaTHasi)
50 Heldens Teopema o Tpex nepneHAUKYIsIpax (mpsmasi 1 oOpaTHasi)
51 Yron MexIy CKpeUIMBAIOIIUMUCS MPSIMbIMHU.
52 18 [Tonck nepneHauKyISIpHBIX MPSAMBIX C MOMOIIBIO NEPIEHINKYISIPHBIX
Heldens IJIOCKOCTEM.
53 OpTroroHajibHOe MPOEKTUPOBAHUE.
54 [MocTpoenne ceueHuit Ky0Oa, MPU3MBI, HPABWIBHON NHUPAMHUABI C MOMOIIBIO
OPTOrOHAJIBHON IPOCKLIMH.
55 19 [Toctpoenne ceyenuit KyOa, OPU3MBblL, NPAaBUIBHOW NHUPaMUIBl C IMOMOIIBIO
Heodens OPTOrOHAJIBHON IPOCKIIMH.
56 CuMMeTpHsi B IPOCTPAHCTBE OTHOCUTENIBHO IUIOCKOCTHU. ITnockocTu cummerpuii B
MHOTOTpaHHUKAaX.
57 [Ipu3Hak mMepneHIUKYISIPHOCTH TMPSMOM M TJIOCKOCTH KaK CIIEJICTBHE CUMMETPHUH.
58 20 [IpaBuiibHBIE MHOTOIpaHHUKHU. Pacuyér paccTOsIHUN OT TOYKHM O MJIOCKOCTH.
59 Heodens [IpaBuiibHBIE MHOTOIpaHHUKHU. Pacuér paccTOsIHUH OT TOYKHM O MIIOCKOCTH.
60 Cnoco0b! OMyCTUTH NEPIEHAUKYISIPBI: CHMMETPHUS, CABUT TOUYKHU 110
napaieTbHON IPIMOM.
61 21 CaBur nmo HemapauienbHON MPSIMOW, U3MEHEHUE PACCTOSIHUM.
62 Heldenn KonTposbnas padora Ne 2 «B3aumHoe pacnojiokeHue NMPSIMbIX U MJIOCKOCTel
B IPOCTPAHCTBE»
Yrasl u paccTtossHus — 164
63 [ToBTOpEHME: yroa MeXIy MPSMBIMA Ha TUIOCKOCTH, TPUTOHOMETPHS B
MPOU3BOJIBHOM TPEYTOJIbHUKE, TE€OpEMa KOCHHYCOB.
64 22 [ToBTOpeHHe: yroa MeXay CKpPEIIMBAIOUIMMUCS MPSIMBIMHA B IIPOCTPAHCTBE.
65 Heldens ['eomeTpuyeckue METOAbl BBIUMCICHUS YIila MEXIY NMPSMBIMU B
MHOTOTpaHHUKAaX.
66 JIByrpanubiii yroa. CBOMCTBO JIMHEHHBIX YIJI0B ABYTPAHHOTO yTJa.
67 23 [lepnenaukynspHble miockoctu. CBOMCTBA B3aMMHO NMEPHEHIUKYISIPHBIX
Heldens IIJIOCKOCTEN.
68 [Ipu3Hak mepHneHIuKYyJISIPHOCTH IJIOCKOCTEH; Teopema O MpsMOil mHepeceyeHUs

ABYX IIOCKOCTEH NEPHCHANKYJIAPHBIX TpeTbeﬁ IIJIOCKOCTH.
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69 [IpsimoyronbHbI mapamenenunesn; KyO; U3MepeHHsl, CBOWCTBA MPSIMOYTOJBHOTO
napajuiesienunesaa.
70 24 TeopeMa 0 IHaroHaJIM NPAMOYTOJIBHOTO IMapajuIeNICUIea U CIEACTBHE U3 HEE.
71 Heldens CrepeomeTpuyeckue M IPUKIATHBIE 3aJayM, CBSI3aHHBIE CO B3aUMHBIM
PacIoIoKEHUEM MPSIMBIX U INIOCKOCTEH.
72 [loBTOpEeHMe: CKpelMBarOUIUMecs NOpsiMble, MapajyieidbHble IUIOCKOCTH B
CTaHJIApPTHBIX MHOTOTPaHHHKAX.
73 25 [Tapa mapamienbHbIX MIOCKOCTEH Ha CKPEHIMBAIOLIUXCA MPSIMBIX, PACCTOSHHUE
Heldens MEX1y CKpPEUIMBAIOIMIMMHUCS MPSMBIMH B MPOCTBIX CUTYaIUsX.
74 PaccrosiHMe OT TOUKH 710 IUIOCKOCTH, PACCTOSIHUE OT IPSIMOIL 10 MJIOCKOCTH.
75 Brruricnenne paccTossHUII MeXAy CKPELIUMBAIOLIMMHUCS MPSMBIMH C ITOMOIIBIO
NEePHEHIUKYJISIPHON TJIOCKOCTH.
76 26 TpexrpanHblii yros, HepaBeHCTBO I TpexrpaHHbIX yrioB. Teopema Iludaropa,
Heldens TEOpEMbl KOCUHYCOB M CUHYCOB ISl TPEXI'PAHHOTO yIJIa.
77 DnemMeHThl cepruiecKoll TeOMETPUH: T€OAe3UUeCKUe JIMHUU Ha 3eMIle.
78 KonTpoabHasi padora Ne 3 «Y1JIbI H pacCTOSIHUS»
MHoOrorpaHHukm - 74
79 27 Cucremaruzanus 3HaHUN « MHOTOTpaHHHK U €TI0 3JIEMEHTBI»
80 Heodens [Mupamupa. Bunsl nupamun. lpaBuinbsHas nupamuaa.
81 [Tpusma. [Ipsimas u HakiIoHHAs npu3Msbl. [IpaBriibHas npusma.
82 28 [Ipsimoii mapasienenunen, NpSMOYTOIbHBINA Mapajuiefenunes, Kyo.
83 Heldens Brimyknsie mHOrorpanHuku. Teopema Jiinepa.
84 Beinmyxiible MHOrorpannuku. Teopema Oitnepa. [IpaBuiibHbIE M NOJIyIIpaBUIbHBIE
MHOTOT'PaHHUKHU.
85 29 KonTtpoasnas padora Ne 4 «MHOrorpaHHMKW»
Heldens
BekTtopsl B npocTtpancTee — 10 4
86 [TonsiTe BEeKTOpa Ha MIIOCKOCTH U B TPOCTPAHCTBE.
87 CyMMa BEKTOPOB.
88 30 Pa3zHocTh BEKTOPOB.
89 Heoensn [IpaBuiio napamenenunesna.
90 YMHOXEeHHE BEKTOpa Ha YHCIIO.
91 31 Paznoxenue BekTopa mo 6a3ucy Tpex BEKTOPOB, HE JISXKAIIUX B OJHON IUIOCKOCTH.
Heldens
92 CkansipHOE TIpOM3BEICHHE.
93 Boruncnenue yria mMexay BEKTOpamH.
94 32 [Ipocreitiue 3a7aun ¢ BEKTOpamH.
95 Heldens IIpocTeimue 3amadn ¢ BEKTOpPaMH.
IToBTOpEHuUe, 00001IeHNE U cUCTEMATU3AIUS 3HAHUH — 34
96 O6oOmenne u cucremaruszanus 3HaHUNH «B3anMHOe pacrono’keHue NpsIMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE
97 O06001enHne n cuctemMaTu3alus 3HaHUM «MHOTOrpaHHUKH»
98 33 HtoroBast KoHTposIbHAsE paboTa
Heldens
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Pe3zepe — 4 u.

HTOI0O—-1024

IHoypounoe mianuposanue F'EOMETPHUSI, 11 knace

(34 B Henent0, 34 yueOHBIX Heaeau, uToro — 102 )

Ne Hama Tema ypoka
n/n | IMhan Daxkm
AHaquTH4yecKaa reomMerpus - 154

1 IToBTOpenue rembl «KoopauHaThI BEKTOPA HA IIJIOCKOCTHU U B IIPOCTPAHCTBE
2 IToBTOpenue Templ «CKalsipHOE NPOU3BEACHUE BEKTOPOB)»

3 IToBTOpeHue TeMbl « BpIunciIeHHs yrila MeXAy BEKTOPAMHU B IPOCTPAHCTBEN
4 IToBTOpEeHME TeMBI «YpaBHEHUE NPAMOH, MPOXOAAIIEH Yepe3 IBe TOUYKHU

5 VY paBHEHHE IUIOCKOCTH, HOpMaJlb, YPAaBHEHHE ILIOCKOCTU B OTpPE3Kax.

6 VYpaBHEHHE IIIOCKOCTH, HOPMallb, YPABHEHUE IIJIOCKOCTH B OTpE3Kax.
7 BekropHoe npousBeneHue.
8 JIuHeliHbIE HEPAaBEHCTBA, JMHEHHOE IPOTrpaMMHUpPOBaHMUE.
9 JIuHeliHbIE HEPAaBEHCTBA, JMHEHHOE IPOTrPaMMHUpPOBaHMUE.

10 AHanuTHYeCKUE METOABI pacd€ra yrjla Mexay NPsSMBIMH B MHOIOIDaHHHMKAaX.
11 AHanmuTHyecKre METOAbI pacy€ra yrila MeXAy NpsIMbIMH B MHOTOIDAaHHMKAX.
12 ®opmyJiia pacCTOSAHUA OT TOYKH J10 INIOCKOCTU B KOOPAUHATAX.

13 Haxosxnenue paccTostHUM OT TOUKH J10 IIJIOCKOCTH B KyOe.

14 HaxoxneHne paccTosHUI OT TOYKM O IUIOCKOCTH B NPaBUJIBHOW NMUPaMUje.
15 KonTpoabsnas padora Ne 1 «AHajquTHYecKasi reoMeTpHUs

IloBTOpPEHUE, 0000IeHHE U

cucremMaru3anusa 3HaHUil «MHororpanHukd. CedyeHUsi MHOTOTPAHHUKOBY» —
154

16 CeueHMss MHOTOIPaHHUKOB: CTaHIAPTHbIE MHOTOIPaHHUKH.

17 CedeHnst MHOTOTPAHHUKOB: METO/T CJIE/IOB.

18 CedeHnss MHOTOTPAHHHUKOB: CTaHIAPTHBIC IUIOCKOCTH, MEPECEYCHUs MPSMBIX U
INIOCKOCTEN.

19 [MTapannenbHble OpsAMbIE U TUIOCKOCTH: MapajjiebHbIe CEYEHHS.

20 [TapannenpHble MpsIMbIE W TUIOCKOCTH: pacyeT OTHOILICHUH.

21 [MTapannenbHble OpsAMBIE U TUIOCKOCTU: YIJIBI MEXAY CKpPEIIUBAIOLIMMUCS
TIPSIMBIMH.

22 [TepneHauKyIpHBIE MPSAMbIE U ITIOCKOCTU: CTaHAAPTHBIE Maphl
NEePIECHANKYISPHBIX TUIOCKOCTEH M MPSIMBIX, CHMMETPUU MHOTOTDaHHHKOB.

23 [lepnenauKysipHBIE TPSAMbIE U IUIOCKOCTU: TEOpeMa O TPeX MEpHeHIUKYIAPaX.

24 IlepnieHAMKYISIpHBIE MPSMbIE U IUIOCKOCTH: BBIYMUCIICHHS JJIUH B
MHOTOTPaHHUKAX.

25 [ToBTOpeHue: momAAM  MHOTOYTOJBHUKOB, (OpMYyIsl Ui IUIOIIAJCH,

COOOpakeHUS MOT00HS.
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26 [ToBTOpenue: muomagu  MHOTOYTOJIBHUKOB, (OPMYJbl IS IUIOHIAJEH,
cooOpakeHus T0100HS.

27 [ToBTOopenue: muomagu  MHOTOYTOJIBHUKOB, (GOpPMYJIbl I  IUIOIIAJEH,
COOOpakeHUS MOT00HS.

28 Ilnomiaam cedyeHWit MHOTOTPAHHUKOB: IUIOMIAAX TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHHS MOJ00MS.

29 Ilnomaam cedyeHWit MHOTOTPAaHHUKOB: IUIOMIAAX TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKCHHS IMOT00HS.

30 Kontpoasnasi padora Ne 2 «IloBropenue: Muororpannuku. CedyeHust
MHOTOTPAHHUKOB»

O0béM MHOrOrpaHHuKa — 174

31 O6pem Tena. O0beM MPSAMOYTOJIBHOTO HapalielenuIe/a.

32 3amaun 00 ynBoeHHMH KyOa, O KBajaparype Kyba; 0 TPHCEKIUHU yriia.

33 CrepeoMeTpudeckue 3a/1auu, CB3aHHbBIE C OOBEMOM MPSIMOYTOJIBHOTO
napasuiesenunesaa.

34 [Ipuknanueie 3a7aud, CBSI3aHHBIE C BBIUMCIICHHEM OOBEMa MPSMOYTOJILHOTO
napajuiesienunesaa.

35 O0bem npsMOl IPU3MBI.

36 CrepeoMeTpUyecKue 3a7auu, CBsI3aHHBIE C BHIYMCICHHEM OOBEMOB MPSIMOMN
MPU3MBI.

37 [Ipuxnanubie 3a/1a4u, CBSI3aHHBIE C 00BEMOM IPSIMO MPU3MBI.

38 Brrancinenne o0beMOB Tell € MOMOIIBIO OMNpeaesaeHHoro uHrerpaiga. O6bem
HaKJIOHHOM MPU3MBI.

39 Brrancienne o0beMOB Tell € MOMOIIBIO OMpeaeraeHHoro uHrerpaiga. O6bem
HaKJIOHHOW MUPaMHUJIbI.

40 ®opmyna odbema nupamuabl. OTHOLIEHHE 00BEMOB TUPaMU/ C OOIIUM yTIIOM.

41 ®opmyna oobema nupamupl. OTHOLIEHHE 00BEMOB MUPAMU/JL C OOLIUM YIJIOM.

42 CrepeoMeTpUyeCKUE 33aa4l, CBA3AHHBIE C BBIYUCIEHHEM OOBEMOB HAKJIOHHOM
MPU3MBI.

43 CrepeoMeTrpruyeckue 3a/1a4d, CBA3aHHBIE C OOBEMaMU MUPAMUJIBI.

44 [Mpuxnanueie 3amaun o Teme « OObeMBbI Tell», CBSI3aHHBIE ¢ 00HEMOM HAKJIIOHHOM
MPU3MBI.

45 [Ipuknanueie 3agaun o reme «OO0bEMBI TE», CBI3aHHBIE C 00BEMOM MUPAMUJIBI.

46 [Ipumenenne o6bemMOB. Bbrunciaenne paccTosHUS A0 MIOCKOCTH.

47 KonrtposbHasa padora Ne 3 «O0beM MHOrOrpaHHHUKA

Tena Bpamenust — 244

48 Hunuaapuueckas MOBEPXHOCTb, 00pa3yrolliye MMIMHAPUYECKON MOBEPXHOCTH.

49 Hwmmanp. [pamoint kpyrosoil muumHAp. 1lnomans MoBEpXHOCTH TUIUHIPA.

50 Konudeckas moBepXHOCTh, 00pa3yrolme KOHMYECKOW moBepxHocT. KoHyc.

51 Ceuenne KOHyca MITOCKOCTHIO, MapayiedbHOM INIOCKOCTH OCHOBAHUS.

52 VYceuennslii konyc. M300paxeHre KOHyCOB M YCEUYEHHBIX KOHYCOB.

53 [Timomap 60KOBOM M TIOJTHOM IMTOBEPXHOCTH KOHYCA.

54 ILnomrags 60KOBOH ¥ MOTHOW TOBEPXHOCTH KOHYCA.

33




55 CrepeoMmeTpuuecKkue 3ajJadyd Ha JI0Ka3aTeIbCTBO M BBIYUCIICHHUE, ITOCTPOCHHUEM
CEYEHUH NUINHApPA, KOHyCAa.

56 CrepeomeTpuyecKkre 3aJayd Ha JOKa3aTeIbCTBO U BBIYMCIEHHUE, IOCTPOCHUEM
CEUYEHUH [MUIINHIPA, KOHYyCA.

57 [IpuknagHele 3a7a4d, CBSI3aHHBIE C LIHJIMHIPOM.

58 IIpuknagHble 3a1a4uu, CBA3aHHBIE C [UJIHHIPOM.

59 Cdepa u map.

60 [lepeceuenne chepsl u mapa ¢ miockocteio. Kacanue mapa u cdepsl
IJIOCKOCTBI0. Bua u n3o0paxeHnue mapa.

61 [Tepeceuenue chepsl u mapa ¢ mockocteio. Kacanue mapa u cdepsl
IJIOCKOCTHI0. B u n3o00paxenue mapa.

62 VYpaBuenue coepsl. [Lnomans chepsl u ee gyacTeil.

63 CummeTtpust chepsl U mapa.

64 CrepeoMeTpUyeCcKUE 331a4d HA JOKA3aTEJIbCTBO M BBIUMCIEHHE, CBSI3aHHBIE CO
cdepoit U mapoM, MOCTPOSHUEM MX CEYEHHH TIOCKOCTHIO.

65 CrepeomeTpuyeckue 3aJayd Ha J10Ka3aTelbCTBO M BBIUMUCIEHUE, CBA3aHHBIE CO
cdepoit U mapoM, MOCTPOSHUEM MX CEYEHHH TIOCKOCTBIO.

66 [Ipuknanuele 3aaa4n, CBA3aHHBIE CO CPEpOii U IIaApOM.

67 [ToBTOpEHUE: OKPYIKHOCTH Ha MJIOCKOCTH, BBIUUCIIEHUS B OKPYKHOCTH,
CTaHIapTHBIE MO00USI.

68 Pa3nuynble kOMOMHALMU Ted BpallEHUS U MHOTOTPaHHHUKOB.

69 3anauu o TeMe «Tena u TOBEpXHOCTH BpPALLIEHUS»

70 3agauu no teMe «Tena ¥ MOBEPXHOCTHU BPALLICHUS

71 KonTpoabsnas padora Ne 4 «Tena U NOBepXHOCTH BpalleHUs»

ILiomaau NOBEpXHOCTH U 00BEMBI KPYIJIBIX Tl — 94

72 O6bvem mmmmHapa. Teopema 00 oObeMe MPSIMOTO IHIIMHAPA.

73 Brruncnenne 00beMOB Tell ¢ MMOMONIBIO OMNpeaeTeHHOro uHTerpaita. O0bem
KOHyca.

74 [Tmomaam 60KOBOM M MOJIHOM MOBEPXHOCTH KOHYCA.

75 CrepeoMeTpUyeCKUE 3aJau, CBSI3aHHBIE C BBIUMCIEHHEM OOBEMOB IMIMHJPA,
KOHYca.

76 [Ipuxnagueie 3a1aun o TeMe «O0BbEeMbI U III0IIaAN MOBEPXHOCTEN TEI.

77 OO6neMm mapa u mapoBoro cekropa. Teopema 06 oobeme mrapa. [Imomans chepsr.
CrepeomeTpuuecKue 3ajjauu, CB3aHHbIE C BBIYMCIEHUEM 00BEMOB 11apa,
1IapOBOr'0 CErMEHTa U AapOBOro CEKTOpa.

78 [Ipuxnagueie 3a1aun no reme « OObEMBI T€ID», CBSI3aHHBIE C 00bEMOM IIapa 1
momapio cheprl. COOTHOMIEHHS MEX Y IIOIIAASIMU TIOBEPXHOCTEH U
00bEMaMM MOJOOHBIX TETI.

79 [TonoOnsbIe Tena B mpocTpaHcTBe. MI3MeHeHne o6bema npu nogoomuu.
CrepeoMeTrprudeckue 3a7auu, CBI3aHHBIC C BEIYUCICHHEM O0BEMOB TeJ U IJIOMIAACH
IIOBEPXHOCTEMN.

80 Kontpoasnass padora Ne 5 «Ilinomagu moBepxHOCTH M 00beMbI KPYIJIbIX

TEJD>

JBuskeHus1 — S4
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81 JBmxenus npoctpancta. OroOpaxenus. [BrmxeHus u paBeHCTBO GUTyD.
OO6mue cBOWCTBa IBUKECHHM.

82 Buapl aBuKeHM: MapasulebHbI MEPEHOC, LUEHTPalbHAs CUMMETpHUs, 3epKajlbHAas
CUMMETpHUSI, TOBOPOT BOKPYT HPSIMOM.

83 IIpeo6pazoranus nmogoous. [Ipsimas u cepa Ditnepa.

84 I'eomeTpryeckne 3a1a4d Ha IMPUMEHEHUE IBIKCHUS.

85 Kontpoasnas padora Ne 6 «BekTopbl B IPOCTPaHCTBE»

IToBTOpEeHue, 00001IeHUE U cUCTeMATH3AIMS 3HAHUH — 174

86 Ob6o061maroiiee TOBTOPEHUE MOHATUH U MeTONI0B Kypca reomerpun 10-11 kmaccos,
cucreMatuzanus 3HaHui: «llapamienpHOCTh NPSIMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE»

87 Oo6o0maromiee MOBTOPEHUE MOHATUI M MeToN0B Kypca reomerpuu 10-11 kmaccos,
cUCTeMaTH3aLus 3HaHUI: «BEeKTOphl B MPOCTPAHCTBE»

88 O0o0maromniee MOBTOPEHUE MOHATUH M MeTo#oB Kypca reomerpun 10-11 kmaccos,
CUCTEMAaTH3alMs 3HAaHUN: «BEeKTOpbl B IIPOCTPAHCTBE

89 O06o0maromniee MOBTOPEHUE MOHATUH M MeTo#oB Kypca reomerpun 10-11 kmaccos,
cucreMaTu3anus 3HaHUi: «OO0beM MHOTOTPAHHUKA

90 O0o0maroniee MOBTOPEHUE MOHATUH M MeTo#oB Kypca reomerpun 10-11 kmaccos,
cucreMaTu3anus 3HaHUi: «OO0beM MHOTOTPAHHUKA

91 Oo6o0maroniee MOBTOPEHUE MOHATUI M MeTo0B Kypca reomerpun 10-11 kiaccos,
cucremaruszanus 3HaHuil: «Il1omanyu nmoBepxHOCTH U OOBEMBI KPYTJIBIX TEI»

92 Oo6o0maronee MOBTOPEHUE MOHATUI M MeTo0B Kypca reomerpun 10-11 kmaccos,
cucremaruszanus 3HaHuil: «Ilromanyu nmoBepxXxHOCTH U OOBEMBI KPYTJIBIX TEI»

93 HroroBasi KOHTpoJIbHAsI padoTa

94 HUrorosass KOHTpoJIbHAsi padoTa

95 [ToBTOpenue, 0600IIEHNE U CHUCTEMATU3aLUs 3HAHHUM.

96 HcTopus pa3BuTHs CTEPEOMETPUN KaK HAyKH M €€ poJib B Pa3BUTUU COBPEMEHHBIX
WH)XEHEPHBIX M KOMIIBIOTEPHBIX TEXHOJIOTHH.

97 Hcropus pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€ pOoJib B PA3BUTUHM COBPEMEHHBIX
MHKCHEPHBIX M KOMIBIOTEPHBIX TEXHOJIOTHH.

98 HcTopus pa3BuTHsA CTEPEOMETPUN KaK HAyKH M €€ pOJib B Pa3BUTUU COBPEMEHHBIX
UH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIHH.

99 Hcropus pa3BuTHs CTEPEOMETPUM KaK HAYKHU U €€ pOJib B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIHH.

100 HcTopus pa3BuTHsA CTEpPEOMETPUN KaK HAYKH M €€ pOJib B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX M KOMIBIOTEPHBIX TEXHOJIOTHH.

101 HcTopus pa3BuTHsA CTEpPEOMETPUN KaK HAyKH M €€ pOJib B Pa3BUTUU COBPEMEHHBIX
WH)XEHEPHBIX M KOMIBIOTEPHBIX TEXHOJIOTHH.

102 HcTopus pa3BuTHs CTEpEOMETPUN KaK HAyKH M €€ poJib B Pa3BUTUU COBPEMEHHBIX
UH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIHH.

HTOI'O - 1024
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