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HHOACHUTEJBbHAA 3AIINCKA
HEJIM U3YYEHUSA YYEBHOI'O KYPCA

I'eomerpust ABIseTCA OJHUM U3 0A30BBIX KypCOB Ha YpPOBHE CpeJHEro oOuiero oopa3oBaHus, Tak Kak
obecreyrBaeT BO3MOYKHOCTb H3YYEHHUS IMCLUIUIMH €CTECTBEHHOHAYYHON HAIpPaBICHHOCTH U IIPEIMETOB
TYMaHUTApHOTO IUKIA. [T0CKONBKY JOTrHYecKoe MBIIIeHHE, (POPMUPYEMOe IPU U3YYEHUH O0y4aroIIUMUCS
MOHATUMHBIX OCHOB T'€OMETPHUM, IIPH JI0KA3aTEIbCTBE TEOPEM U IIOCTPOCHHUU LENOYKHU JIOTHYECKHUX
YTBEPKACHUM MpU PEIICHUU TIEeOMETPUYECKUX 3a7ad, YMEHHUE BBIABUIATH U OIPOBEPraTh TUIIOTE3BI
HENOCPEACTBEHHO MCIOJNb3YIOTCSI IPU  PELIEHMHM 33Ja4 €CTECTBEHHOHAyyHOro LMKJIA, B YacCTHOCTU
¢bu3nyeckux 3aaay.

Ilenb ocBOeHMs MporpaMmsbl ydeOHOro Kypca «l'eoMeTpusi» Ha yriyOJE€HHOM YPOBHE — DPa3BUTHE
MH/IMBUYAJIbHBIX CIIOCOOHOCTEH 00y4aromMXCsl IPU U3YYEHUN T'€OMETPHH, KaK COCTABIISIOIIEH MPeIMEeTHOM
obnactu «MaremaTnka 1 MH(GOpMaTHKay yepe3 o0ecrieueHre BO3MOKHOCTH IPUOOPETEHHs U UCIIOJIb30BaHUS
Oosiee IIyOOKHMX TI'€OMETPUYECKUX 3HAHUM W JIeHCTBUM, celu(UYHBIX F€OMETPUH, U HEOOXOIUMBIX IS
YCHELHOro NpoQpecCUOHANbHOI0 00pa30BaHUsl, CBI3aHHOT'O C UCIOJIb30BAHUEM MaTEMaTHKHU.

[IpyoputeTHbIMU 3aJauaMy  Kypca TE€OMETpPUUM Ha YIIyOJIEHHOM YpOBHE, DACIIUPSIOIIUMU U
YCUJIMBAIOIIUMU KypC 0a30BOTO YPOBHSI, SIBISIFOTCS:

® pacIIMpeHHe TMPEJICTABICHUS O TEOMETPHHM KaK YacTh MHUPOBOW KyJIbTYypsl M  (popMupoBaHHE

OCO3HAHMS B3aUMOCBS3H F€OMETPHH C OKPYKAIOILUM MUPOM;

¢ hopMupoBaHue MpeAcTaBIEHUs O MPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIINX MaTeMaTHMYECKUX
MOJIETISIX, TIO3BOJISIONIMX OMHUCHIBATh M M3Yy4aTh Pa3HbIE SIBJICHUS OKPY)KAIOIIET0 MUPA; 3HAHWE TOHATUHHOTO
anmapara 1no pasaeny «CrepeoMeTpHs» IKOJIBHOIO Kypca T€OMETPUH;

¢ popMupoBaHMe yMEHHs BIaJE€Th OCHOBHBIMHM MOHSATHSAMU O TPOCTPAHCTBEHHBIX (UIYpax M HX
OCHOBHBIMH CBOMCTBAaMU; 3HaHUE TEOpeM, GOPMYIT U YMEHHE UX IPUMEHSTh; YMEHHUS JJOKa3bIBaTh TEOPEMBI U
HaXOJUTh HECTAHJAPTHBIE CIOCOOBI PELIECHUS 3aa4;

e (GopMHpOBaHHE YMEHHUsS PAclO3HABaTh HA YepTeKaxX, MOAESAX U B pealbHOM MHUPE MHOTOIPaHHUKH U
TeJa BpaIleHUsI; KOHCTPYUPOBATh FEOMETPUUECKHUE MOJIENH;

¢ popMupoBaHNEe MOHUMAHHS BO3MOXHOCTH aKCMOMATHYECKOTO TIOCTPOCHUSI MaTeMaTUYeCKHX TEOpui;
(dbopMHpOBaHKE TOHUMAHUS POJIM AKCHOMATUKH IIPU MIPOBEAEHUH PacCyKICHUM;

¢ popMupoBaHre yMEHMs BIAJECTh METOJAMM JIOKA3aTEeNbCTB M QJITOPUTMOB pELICHUS; YMEHUS HX
MIPUMEHSITh, IPOBOJIUTH JI0KA3aTEIbHbIE PACCYKIEHHUS B XOJI€ PEILIEHUs] CTEPEOMETPUUECKHX 3a7au U 3aJad C
MPAKTUYECKUM CoOJIepKaHueM; (OpMHUpOBaHUE TMPEACTABICHUS O HEOOXOIMMOCTH J0Ka3aTeIbCTB IPHU
O00OCHOBAaHMH MaTE€MaTHYECKUX YTBEPXKAECHUH U POJIM AaKCMOMATUKH B TPOBEICHUM JI€TYKTHBHBIX
pacCy X IEHHUI;

® pa3BUTHE M COBEPLICHCTBOBAHHE HMHTEIICKTYAJIBbHBIX W TBOPYECKMX CHOCOOHOCTEH oOydaromumxcs,
M03HABATENIbHON aKTUBHOCTH, MUCCIIEI0BATENbCKIUX YMEHUM, KpUTUUYHOCTH MBIIIJICHUS, HTHTEpeca K U3y4eHHIO
reOMeTpUH;

¢ popmupoBanne (GyHKIMOHAIHHON TI'PAMOTHOCTH, PEJIEBAHTHOW TE€OMETPUHU: YMEHHUS paclo3HaBaTh
MPOSIBJIEHUS] TEOMETPUYECKUX TTOHATUH, 0OBEKTOB M 3aKOHOMEPHOCTEN B pEaIbHbBIX )KU3HEHHBIX CUTYAlUSIX U
OpU  M3YyYEHUH JIPYrUX Y4eOHBIX NPEIMETOB, MpPOSABIEHUS 3aBHUCHUMOCTEHM M  3aKOHOMEPHOCTEH,
MOJIETTMPOBAHUS PEAJIbHBIX CUTYallUH, UCCIEI0BAaHUS NOCTPOECHHBIX MOJAEJEH, MHTEPIPETALMU TTOTY4EHHbIX
pE3yJIbTATOB.

OcHoBHbIE coziepkaTenbHble TMHUM Kypca «I'eomerpun» B 10—11 kiaccax: «IIpsmble u miaockocTu B
npocTpancTee», «MHororpanHukn», «Tena BpameHus», «BeKTopbl U KOOpAMHATHI B IPOCTPAHCTBEY,
«/IBM>KEHUS B IPOCTPAHCTBEY.



CdhopmynupoBanHoe B DenepaabHOM TOCYAAPCTBEHHOM 00pa30BaTEIbHOM CTaHIAPTE CPEIHEro
obmiero oOpa3oBaHHsl TpeOOBaHHE «yMETh ONEPUPOBATh TMOHATUSMUY», PEICBAHTHBIX TE€OMETPUU Ha
yray0inéuHoM ypoBHe o0ydenus B10—11 kimaccax, OTHOCUTCS KO BCEM COJEP>KATEIbHBIM JIMHUSAM y4eOHOIO
Kypca, a popMHUpOBaHHUE JIOTHYECKUX YMEHHI pacrpeiesieTcsl He TOJIBKO 0 COJepKATeIbHBIM JIMHUSAM, HO
no ronam oOyuenus. Coaep:kanne oOpa3oBaHUS, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yJIbTaTaM OCBOCHHS
[TpumepHoii paboueii mporpaMMsl, pacrpenelEHHBIM M0 roJjaM 00Y4YeHHU s, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
9TOOBI KO BCEM OCHOBHBIM, MPUHIMIHAIBLHBIM BOIPOCaM OOyYaroIuecs: o0pamainuch HEOJAHOKPATHO. ITO
MI03BOJISIET OPraHU30BaTh OBJIAJICHUE T€OMETPUYECKMMH IMOHATUSIMM M HaBbIKAMHU IIOCIEJOBATEIbHO H
MOCTYNaTeNbHO, C COOI0OICHUEM MPUHIUIIA PEEMCTBEHHOCTH, 2 HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO CUCTEMY
FeOMETPUYECKUX TMPEACTABICHUN oOOydyaroumxcs, pacmupsiss U yrayonss e€, o0pa3ys MpoyHbIe
MHOECTBEHHBIE CBSI3H.

[lepexon k U3y4eHHUIO TEOMETPHUH Ha YIITyOJIEHHOM YPOBHE MO3BOJISET:

— cO3JaTh YCIOBUS sl TuddepeHaniyu o0ydeHus, TOCTPOCHUS HHANBHIYaIbHBIX 00pa30BaTEIbHbBIX
nporpamMm; 00ecreuuTh YriIyOJNEHHOE M3YyYeHHE NeOMETPUH KaK COCTABIIONICH Y4eOHOTrO IpenMeTa
«Maremarukay,;

— MOATOTOBUTH OOYYAIOMIMXCS K MPOJOJDKEHHIO M3YYEHHUS MAaTeMaTHKH C y4ETOM BbIOOpa Oymymien
npodeccuu, obecrieynBas IPEeMCTBEHHOCTh MKy OOIINUM U TIPO(ECCHOHATLHBIM 00pPa30BaHUEM.

MecTo y4eOHOro Kypca B yueOHOM IIaHe

B YueOnom mane Ha usydenwe yriayOonéHHoro kypca reomerpun B 10—11 kiaccax oTBoauTCS HE
MeHee 3 yuyeOHBIX YacOB B HEJENI0 B TEUEHUE KAKIOTO roja oOydeHHs, BCEro 3a JBa roja oOydeHuss — He
MeHee 204 yueOHBIX 4acoB.

InanupyeMblie npeaMeTHBIE pe3yJbTaThl 0cBoeHus [IpuMepHoii padoyeii mporpaMmsl (1Mo rogam
o0yueHusi)

OcBoenune yuebHOro Kypca «I'eoMeTpus» Ha YpOBHE CpeIHEro oOIIero o0pa3oBaHUs JOIKHO
o0ecrneunBaTh JOCTHKEHUE CIEAYIONUX MPEIMETHBIX 00pPa30BaTeIbHBIX PE3yIbTAaTOB:
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e (CB00OOAHO OMEPUPOBATH OCHOBHBIMH MOHSATHSAMHU CTEPEOMETPHUH MPHU PEIICHUH 33124 U MPOBEACHUN
MaTE€MaTHYECKUX PACCYKICHUMN.

L] HpI/IMeHSITI) AKCHUOMBI CTep€0MeTpI/II/I U CJIICACTBHA U3 HUX HpI/I peHIeHI/II/I FeOMeT‘pI/IquKI/IX 3aaa4.

e KraccupumupoBarh B3aUMHOE PAcIOIOKEHHE TPSMBIX B TPOCTPAHCTBE; IJIOCKOCTEH B MPOCTPAHCTBE;
MPSIMBIX ¥ TDIOCKOCTEH B MPOCTPAHCTBE.

e (CB006OAHO ONEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C YTJIAMH B IPOCTPAHCTBE: MEXKY MPSIMBIMH B
MPOCTPAHCTBE; MEKAY MPSIMOHN U MIIOCKOCTHIO.

e  (CB00OAHO ONMEPUPOBATH MOHATHIMMU, CBSI3aHHBIMH C MHOTOTPaHHUKAMH.

e (CB00OAHO pacro3HaBaThb OCHOBHBIE BUIBI MHOTOTPAHHUKOB (MpU3Ma, MUpaMUAa, MPSIMOYTOJIbHBIN
napajuiesenumnes, Kyo).

e KiaccupunupoBaTb MHOTOTPaHHHUKH, BEIOMpPAst OCHOBAHUS IS KJIACCU(UKALIUH.

e  (CB0OOIHO OIIEPUPOBATH MOHATHIMH, CBA3aHHBIMU C CEYEHHEM MHOTOTPAaHHHUKOB IJIOCKOCTBIO.

e  BrmonHATh mapamienabHOE, IEHTPATbHOE U OPTOTOHAIBHOE MPOEKTUPOBaHUE (GUTYp Ha IIOCKOCTD;
BBINOJIHATE N300paXKeHus: (PUTyp Ha IIIOCKOCTH.



CtpouTh ceueHuss MHOTOTPAaHHUKOB Pa3UYHBIMH METOJIAMHU, BBIOIHATH (BBIHOCHBIE) MIIOCKHE YEPTEKHU
W3 PUCYHKOB MPOCTHIX 00BEMHBIX (PHUTYp: BUI CBEPXY, COOKY, CHHU3Y.

BoruucisaTs miomaay noBepXHoCcTei MHOTOTPAHHUKOB (MpU3Ma, MUPaMHIa), TEOMETPUUYECKUX TEJ C
npuMeHeHueM (Gpopmyi.

CBOOOHO ONEepHPOBATH MOHATHAMH: CHMMETPHUSI B IPOCTPAHCTBE; IIEHTP, OCh U MJIOCKOCTh CHMMETPHH;
LIEHTP, OCh U TJIOCKOCTh CHMMETPHH (PUTYPBHI.

CBo0OO0aHO OTIEpUPOBATH MOHATHSAMHU, COOTBETCTBYIOIIMMH BEKTOPAM U KOOPJIMHATAM B IPOCTPAHCTBE.
BpInosiHATE AeHCTBUS HAJl BEKTOPAMM.

Pemate 3amaum Ha [10Ka3aTelIbCTBO MATEMATUUYECKUX OTHOLIEHWW M HAXOXIAECHUE TE€OMETPUYECKUX
BEJIMYMH, MPUMEHSS W3BECTHBIE METOJbl IIPU PEIIEHUM MATEMAaTUYECKHMX 3a/1a4 IIOBBILICHHOTO |
BBICOKOTO YPOBHS CJIOKHOCTH.

[IpumensATh mpoCTEHIIME MPOrPaMMHBIE CPEICTBA U JJIEKTPOHHO-KOMMYHHKAILIMOHHBIE CHUCTEMBI IPHU
pPELIEHUH CTEPEOMETPUUYECKHUX 3aa4.

W3Bnekarh, mpeoOpa3oBbIBaTh W HMHTEPIPETHPOBATH  WHGOPMANMIO O  TPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX QUrypax, MpeACTaBICHHYIO Ha YepTexax U PUCYHKaX.

[IpumeHATh TONYyYECHHBIE 3HAHWS HA NPAKTHKE: CPaBHHBATh W AHAJIM3HPOBATh PEAbHBIE CUTYallWH,
MPUMEHITh H3yYEHHBbIC IMOHSATHS B IpOLIECCe MOKMCKA PELICHUS MaTeMaTH4ecKu cOopMyIUPOBAHHOM
mpoOJIeMbl, MOJEIHUPOBATh pealbHbIE CUTYallMd Ha S3bIKE TE€OMETPHH, MCCIEI0BaTh IOCTPOCHHBIE
MOJICIM C HCIIOJIb30BAHUEM TE€OMETPHUYCCKHUX TIIOHATHA MW TEOpeM, ammapara aireOpsl; pemaTrhb
MPAKTUYECKUE 3a/1a4H, CBA3AHHBIC C HAX0KJACHUEM I'€OMETPUUECKUX BEJIUYMH.

Nwmets mpencraBieHusi 00 OCHOBHBIX 3Tarmax pa3BUTHs T'€OMETPHHM KaK COCTaBHOM udacTh (yHAamMeHTa
pa3BUTUSA TEXHOJIOTUH.
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CB00OOHO OmEepupOBaTh MOHITUSIMH, CBSI3aHHBIMU C LIMJIMHAPUYECKON, KOHUYECKON U chepruuecKoi
MTOBEPXHOCTIMMU; OOBSACHATH CLIOCOOBI MOTYUEHHUS.

OnepupoBath MOHATHSIMH, CBA3aHHBIMU C TEJIAMU BpaILlEHUs: IIMUIMHIPOM, KOHYCOM, CEpOi U IIapoM.
Pacnio3naBath Tena BparieHus (LWIMHAP, KOHYC, cdepa U 1ap) U 0ObSICHATh CHOCOOBI MOTyYeHHs Tell
BpaIllCHUS.

KnaccuguiupoBats B3auMHOE pacrosnoxeHue chepsl U IIOCKOCTH.

BbruncnsTe BENMUYMHBI 3JEMEHTOB MHOTOIDAaHHUKOB U TEJ BpalleHUs; OO0bEMBI M  IUIOLIAAU
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BpallleHUsl, TeOMETPUUECKUX TeJl C IPUMEHEHUEM POopMYyII.
CB000/IHO OMEpHPOBATh MOHATUAMH, CBSI3aHHBIMU C KOMOMHAIMSIMU TeJl BPAILlEHUs] U MHOTOTPAHHUKOB!
MHOTOI'paHHHK, BIHCAHHBIA B c(epy U ONMUCAHHBIN OKOJIO cdepsl; chepa, BIUcaHHAs B MHOTOIPaHHUK
WJIM TEJIO BpAIlleHHUS.

BbIUuCIIATE COOTHOIIEHHS MEXTY IJIOLIAIIMHU TOBEPXHOCTEH U 00bEMaMU OJOOHBIX Tell.

N300paxaTth m3ydaemble (GUTYpbI; BBINOIHATH (BBIHOCHBIE) IUIOCKHME YEPTEXKH M3 PUCYHKOB MPOCTHIX
00BEMHBIX (UTYp: BU]I CBEpXY, COOKY, CHU3Y; CTPOUThH CEUSHHUS TeJl BPAILCHHUS.

W3Bnekarb, UWHTEpHpeTHpOBaTh U  NpeoOpa3oBbIBaTh  HUHGOPMALMIO O  MPOCTPAHCTBEHHBIX
reOMeTPHUECKUX (PUTypax, MpeCTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

CB000IHO OMEpHPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE.

BhInonHATE onepanuy Hajl BEKTOpaMH.

3agaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapTOBOM CUCTEME KOOPIMHAT.



e Pemarts reoMeTpudecKe 3a/1a4M HAa BBHIYMCICHHUE YTIIOB MEXKIY MPSIMBIMU U TUIOCKOCTSIMU;, BBIYHUCIICHHE
pPacCTOSTHUM OT TOYKH JI0 TUIOCKOCTH; B II€JIOM, HA MMPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/a MpPH
pelcHuN.

e (CB0OOAHO OIEPHPOBATH IMOHSATUSMH, CBS3aHHBIMUA C JBHXKCHHEM B MPOCTPAHCTBE; 3HATH CBOWCTBA
TIBIDKECHUH.

®  BBHINOJHATh H300pPOKEHHS] MHOTOTPAHHMKOM M TEJ BpalleHHWs TMPU IapalieIbHOM  IEepeHocCe,
LEHTPAIbHOM CHMMETPHH, 3€PKaIbHON CHUMMETPUH, TPH MOBOPOTE BOKPYT MPSMOM; IMpeoOpa3oBaHUS
mopoous.

e CrpouTh Ce4YE€HHMS MHOTOTPAaHHMKOB M TeJ BpallCHUs: CEUEHUs UWIMHApa (MapauiebHO U
MEePIEHUKYISIPHO OCH), CEUEHHUs KOHyca (IapauieJbHOE OCHOBAHHUIO U MPOXOJIIEE Yepe3 BEPILIUHY),
CEYCHHMS I1apa.

e lcrnonb30BaTh METOIBI TOCTPOCHHS CEUYCHHI: METOJ CJIEJI0OB, METOJ BHYTPEHHETO MPOEKTHPOBAHUSI,
METO/I IepeHOca CEeKYIIEH MITOCKOCTH.

e Jloka3bIBaTh T€OMETPUUECCKUE YTBEPKICHHUS.

o [IpumeHsTh reoMeTpuyeckue (aKThl IS PEIICHUS CTEPCOMETPHUYSCKHUX 33]ad, IPEAIOIararomx
HECKOJIbKO IIaroB PeUIeHHs], €CIIU YCIOBUS IPUMEHEHHUS 3a/1aHbl B SBHON U HEABHOU (hopMme.

e Pemarh 3amaunM Ha JOKa3aTeJIbCTBO MAaTEMaTHYECKHUX OTHOIICHUA M HAXOXKICHHE T€OMETPHUYECKUX
BEJIUYHH.

e [IpumeHsATH NpPOrpaMMHBIE CPEICTBA U OBJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI IIPU PEHICHUHU
CTEPEOMETPHUUYECKUX 3a]1a4.

e [IpumeHsATH TONYYCHHBIC 3HAHUS HA TPAKTHUKE: CPaBHUBATh, AHAIM3UPOBATH U OIICHUBATH pEAJIbHBIC
CUTYyalluu; TPUMEHSATh H3yYEHHBbIC TIOHATHSA, TEOPEMbI, CBOICTBAa B IMPOLIECCE IOUCKA PEIICHUS
MaTeMaTHuecku CcGHOPMYIUPOBAHHON MPOOIEMBI, MOIECIUPOBAThH pealbHbIE CHUTYAllMd Ha S3bIKE
T€OMETPHUHU, UCCIIEIOBATh MMOCTPOSHHBIE MO C UCIIOJIB30BAHUEM I'€OMETPHUUECKUX TTOHITHI U TEOPEM,
ammapaTra ajreOpbl; pemarh MPAKTUYECKUE 3aJaud, CBsI3aHHBIE C HAXOXKJIEHHUEM TIe€OMETPUUECKHUX
BEJINYHH.

e lmers mpeacTaBieHUss 00 OCHOBHBIX JTamax Pa3BUTHUSI TEOMETPUHM KaK COCTaBHOM yacTu (yHAaMeHTa
Pa3BUTUS TEXHOJIOTHA.

COJAEPKAHUE YYEBHOI'O KYPCA (I10 'OAAM OBYYEHMUA)
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IIpsiMbIe ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TOHATUSL cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb, HpocTpaHcTBO. [loHsTHE 00
aKCHOMAaTUYECKOM IMOCTPOEHUU CTEPEOMETPUU: aKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3aumHoe pacmnosnoxkeHue TOpSMBIX B MPOCTPAHCTBE: IEpeceKalolluecs, MNapajulebHble U
cKpeluBaromuecs npsaMolie. [IpuzHaku ckpenuBarommxcs OpsaMbix. [lapaminensHOCTh TPSIMBIX U IIOCKOCTEN
B MPOCTPAHCTBE: MapajuIeIbHbIE MPSMBIE B IPOCTPAHCTBE; MAPAJLIENbHOCTh TPEX NMPSAMBIX; NapajlIeIbHOCTb
npsMoil M tuiockoct. IlapamienbHoe W LEHTpalbHOE MPOEKTUpPOBaHUE, M300pakeHHe ¢Guryp. OCHOBHBIE
CBOWCTBa MapauIeIbHOTO MpoeKTupoBaHus. M3o0paxeHue ¢uryp B mapajuleIbHONM NPOEKIMU. YTIBI C
COHAIIPABJIICHHBIMH CTOPOHAMH; YIrojJ MEXAYy NpsSMbIMH B INpocTpaHCTBE. [lapaiienbHOCTh IIIOCKOCTEH:
napajuieJIbHbIE TNIOCKOCTH; CBOWCTBA MapajuIeNbHBIX MIocKocTel. [Ipocrelimme mpocTpaHCTBEHHbBIE (UTYPHI
Ha IJIOCKOCTH: TETPA3P, MapajlIeIenuIe]; HOCTPOCHUE CEUEHUM.



[lepneHuKyISIPHOCTD MPSIMOM M TJIOCKOCTH: MEPIEHAUKYJSPHbIE NPsIMbIE B MPOCTPAHCTBE, MPSIMbIC
NapajuieJbHble U MEPIEHIUKYISAPHbIE K IUIOCKOCTH, MPU3HAK NEPHEHAMKYIIPHOCTH HPSIMOM M IUIOCKOCTH,
TeopemMa O MNpsSMOM MEPHEeHIUKYIIPHOU IuIocKocTH. OpTOroHanbHOE NpoekTupoBaHue. [lepnenaukymnsap u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JIO IUIOCKOCTHU, PACCTOSIHUE OT MPSIMOM JI0 MJIOCKOCTH, MPOCKITHS (PUTYPHI
Ha IJIOCKOCTh. [lepneHAMKYISIpHOCTh IUIOCKOCTEH: MPU3HAK MEPHEHAUKYIIPHOCTH [BYX IUIOCKOCTEH.
Teopema 0 TpEX NMEPIECHIUKYIISIPAX.

VYriael B NpOCTPAHCTBE: YO MEXKIY MPSIMON M TUIOCKOCTHIO; ABYTPAHHBIM YroJi, JUHEUHBIN yrou
JNBYTpaHHOrO yria. Tpé€XrpaHHblid 1 MHOTOrpaHHbIe YIruiibl. CBOMCTBA IUIOCKMX YIVIOB MHOTOIPAHHOIO yrJja.
CBoiicTBa IUIOCKMX M JIBYTPAHHBIX YIJIOB TpEXrpaHHOro yriia. TeopeMbl KOCHHYCOB W CHHYCOB JUIs
TPEXTPAHHOTO yIJa.

MHOrorpaHHUKH

Bunel MHOrorpaHHMKOB; pa3BEpTka MHororpaHHuka. Ilpusma: n-yronpHas mnpusma; mnpsamas u
HAKJIOHHAss TPHU3MBL, OOKOBas M TIOJHAs IOBEPXHOCTh Mpu3Mbl. llapamnenenumnesn, mNOpsMOYrodbHBIN
napajuieJienune]] ¥ ero cpoiicTBa. Kpartuaiiime myTd Ha MOBEPXHOCTH MHOTOrpaHHHMKA. Teopema Diinepa.
[IpoctpanctBenHas Tteopema Iludaropa. Ilupammpma: n-yronpHas HUpaMuaa; MpaBHIbHAsS W ycedEHHAs
nupamubl. CBoiicTBa péOep M OOKOBBIX TI'paHEeW MpaBHIBHON mupaMuzabl. [IpaBHiIbHBIE MHOTOTPAHHUKH:
IIpaBWIbHASA NIPU3Ma U NIPABUJIbHAS IMPAMKJIA; IIPABWIIbHAS TPEYrojbHas MUpaMua U MPaBUIbHBINA TETPAdP;
KyO. IIpencraBienue o npaBUIbHBIX MHOIOIPAaHHUKAX: OKTA3p, TOJEKAdIp U UKOCAIP.

Bbluuciienue 31€MEHTOB MHOTOIpaHHMKOB: p&Opa, auaroHanu, yrasl. Ilnomaas  GoxoBoit
MIOBEPXHOCTU U TMOJHOM IOBEPXHOCTHU MPSAMOM NpU3MBI, IUIOLIaJb OCHOBaHWM, TeopemMa O OOKOBOM
MOBEPXHOCTU NpsiMON mpu3Mbl. [lnomans G0KOBOI MOBEPXHOCTH M MOBEPXHOCTU NPABHIBHOM MUpaMUIbI,
TeopeMa O TUIOMIAJAN YCEYEHHON MUPaMHUIbI.

CumMeTpHsi B NMPOCTPAHCTBE. DJIEMEHTbl CUMMETPUU NMPABUIBHBIX MHOTOIpaHHUKOB. CuMMeTpus B
[IPaBUJILHOM MHOTOIDAaHHMKE: CUMMETpUs IapajulelenuIea, CAMMETPUS IIPABUJIBHBIX MIPU3M, CUMMETPUs
[IPaBUIILHON ITUPAMUIBI.

BekTopbl M KOOPANHATHI B IPOCTPAHCTBE

[lonsTus: BEeKTOp B MPOCTPAHCTBE; HYJIEBOH BEKTOp, JUIMHA HEHYJEBOTO BEKTOpA; BEKTOPHI
KOJUIMHEApHbIE, COHANpPABJIEHHBIE W IPOTHUBOIOJOKHO HAaMpaBieHHbIE BEKTOPbl. PaBEHCTBO BEKTOPOB.
JleicTBUSI C BEKTOpaMU: CJIOXKEHHE M BBIYUTAHHE BEKTOPOB; CyMMa HECKOJBKHUX BEKTOPOB; YMHOXKEHUE
BEeKTOpa Ha yucio. CBoiicTBa ciokeHUs BEKTOpoB. CBOMCTBA yYMHOXKEHMsI BekTopa Ha uucio. llonsarue
KOMIUIaHapHbIe BEKTOPHI. [Ipu3Hak koMmaHapHocTH TpEX BekTOpoB. [IpaBuio napamienenunena. Teopema o
pa3joKEHUU BEKTOpa IO TPEM HEKOMIUIAHApHBIM BekTopam. IIpsMoyronpHas cucTeMa KOOpAHMHAT B
npoctpancTBe. Koopaunats! BekTopa. CBsA3b MEXy KOOPAMHATaMU BEKTOPAa M KOOPAMHATaMH TOYEK. YTOJ
MeXy BeKTopaMu. CKaIsIpHOE MPOU3BEACHUE BEKTOPOB.

11 xiacc

Tena Bpamenust

[TonsTHs: UMIMHAPUYECKAsT MOBEPXHOCTb, KOHMYECKas IMOBEPXHOCTh, cpepuyeckas MOBEPXHOCTD,
oOpasyromue nosepxHoctei. Tena BpameHus: UIUHIP, KOHYC, YCeUEHHBINH KOHYC, chepa, map. Bzaumuoe
pacrionio’)keHre cdepbl U IJIOCKOCTH; KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpalieHUs Ha
riockocT. Pa3Béprka nunmunapa u konyca. CuMmMeTpust chepsl U mapa.

O06BEM. OcHOBHBIE CBOICTBAa 00BEMOB Tel. Teopema 00 00bEME IPSIMOYTOIBHOTO MapajuIeyenuIe1a u
cnenctBus u3 He€. OOBEM MPSMON W HAKIOHHOW MPHU3MBI, IWIIMHIPA, TUPaMUabl U KoHyca. O0bEM 1Iapa u
1IapOBOT'O CErMEHTA.



KomOuHnanmu Ten BpalleHUs U MHOTOTpaHHUKOB. [Ipu3ma, BnucaHHas B IMJIMHAP, OMUCAHHAS OKOJIO

uminHapa. Ilepecedenue chepsl U mapa ¢ miockoctbio. Kacanume mapa u cdepsl miockocteio. [lonsTre

MHOI'OI'paHHHUKaA, OIIMCAHHOI'0 OKOJIO C(i)epbl, C(bepbl, BIIICAHHOH B MHOTI'OI'paHHHUK HUJIA TCJIO BpAllCHUA.

[Inomanp moBepXHOCTH LUIMHAPA, KOHYCa; TUIomaab cdepsl u e€ yacteil; [logobue B mpocTpaHCTBe.

OtHoienne o0BEMOB, MmoNaAe noBepxHocTeil monoOHbIX Quryp. [IpeodpasoBanue mogo0usi, TOMOTETHUS.

Pemenue 3a1a4 Ha IIOCKOCTH C MCIIOJIb30BaHUEM CTCPCOMCTPHUICCKUX MCTOOB.

[locTpoeHne ceueHUl MHOTOIPAaHHUKOB W TEJ BpAlllEHUs: CEUEHUs LWIMHApa (HapauieIbHO U
NEPIEHIUKYJIAPHO OCH), CEUEHHUsl KOHyca (IapajljieIbHOE OCHOBAHMIO M IPOXOJSIIEE 4YEpe3 BEPIIUHY),

CCUCHUA mapa; METOAblI MOCTPOCHUA CCUCHMIA: MECTOA CJICAO0B, MCTOJ BHYTPCHHETO IMPOCKTUPOBAHUA, MCTOL
IIepeHOCa CeKymefI IIJIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE
BekTops! B ipocTpancTBe. Onepanuu HaJl BeKTopamu. BekTopHoe yMHOXeHHE BEeKTOpoB. CBoiicTBa

BEKTOPHOTO yMHOXeHHs. lIpsMoyrosbHas cucrema KOOpAMHAT B mpocTpaHcTBe. KoopawHaTel BEKTOpA.
Paznoxenune Bektopa no 6a3zucy. KoopimHaTHO-BEKTOPHBIN METO] IIPU PEIICHUH T€OMETPUUECKHUX 3a/1a4.

JIBMKeHHS B IPOCTPAHCTBE
HBwxkenust mpocrpancTBa. OtoOpaxkeHus. JIBwkeHus u paBeHCTBO ¢uryp. OOmue cBoicTBa

IBUKEHUM. BUIbI MBUMKEHUI: MapaiienbHbil MepeHoc, IeHTpaibHas CUMMETPHS, 3epKallbHas CUMMETPUS,
MOBOPOT BOKPYT mpsiMoii. [IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.

TEMATHYECKOE IJIAHUPOBAHUE YYEBHOTO KYPCA
(IO TOAAM OBYUEHMS)

10 ki1acc (He meHee 102 yacoB)

HazBanue
pa3nena
(TemMbI) OcHoOBHBIE BU/IBI 1eSITEJIbHOCTH
OcHoOBHOe cogep:xaHue
Kypca y4Yanuxcs
(KoJIH4eCTBO
4acoB)
BBenenne OcHoBHBIC Onpenensitb MIOCKOCTh Kak (QUIypy, B
B NPOCTPAHCTBEHHBbIE (PUTYPBI. | KOTOPOU BBIOJIHAETCS MNIAHUMETPUSL.
crepeoMeTpu [TonsTus CTEPEOMETPHUH: JHenatp MIPOCTEUIIINE JIOTUYECKUE
10 TOYKa, TMpsiMasi, IJIOCKOCTh, | BEIBOABI U3 aKCHOMATUKH IIOCKOCTH.
(23 v) MPOCTPAHCTBO. OcHOBHBIE [TpuBOIUTH pUMeEpPHI peanbHbIX
mpaBuja  W300paKeHHWsI  Ha | 0OOBEKTOB, ujean3amnuein KOTOPBIX
PUCYHKE MJIOCKOCTH, | SIBJISIFOTCSI aKCHOMBI TEOMETPUH.
napasuiesIbHbIX MPSMBIX Nzyuarts, PUMEHSTh MIPUHITUTIBI
(0oTpe3koB), cepeAHbI OTPE3KA. | MOCTPOEHUS CEUEHUH.
[TonsiTusA: mepecekaronecs Hcnoan3oBarh LTSt MOCTPOEHUS

IINIOCKOCTH, IICPCCCKAIOIINCCA
ImpsAMas 141 INJIOCKOCTB,

CEUYEHHI METO/I CIIeI0B, METO/I BHYTPEHHETO
MIPOEKTUPOBAHMSI, METOJ] IEPEHOCA CEKYIIEH
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MOJIyIIPOCTPAHCTBO.
MHororpanHuku,

M300paKeHHe MPOCTEUILINX

IPOCTPaHCTBEHHBIX ¢uryp,

HECYIIECTBYIOIHNX OOHEKTOB.

AKCHOMBI CTEPEeOMeTPUH U
nepBbie CJAeJICTBUA U3 HUX.

CrocoObl 3aaHusl MPAMBIX
Y IIJIOCKOCTEN B ITPOCTPAHCTBE.

O06o3HaueHUS TIPSMBIX U
IIOCKOCTEM.

Ceuenus. N3o6paxenue
CEYCHHUM THUpaMHIbl, Kyba W
OPU3MBI, KOTOPBIE MPOXOAST
yepe3 ux péopa. MzobpakeHue

MEPECCUCHHUS MOJTYYEHHBIX
IJIOCKOCTEeW.  PackpammBanue
IIOCTPOEHHBIX CECUCHUI
Pa3HBIMU LIBETAMH.

Meton cJIe10B NJIA
MOCTPOCHMS CeYeHMUIA.
CaoiicTBa IIEPECECUCHU
MPSIMBIX 151 IJIOCKOCTEM.
[TocTpoenue CEUCHUM B
nupammuae, Kybe 1o Tpém

Toukam Ha pE&Opax. Co3zmanue
BBIHOCHBIX YEPTEXKEN U 3aIlHCh
[1aroB MOCTPOEHUS.

IloBTOpEHUE
IUIAHUMETPHUH.

Teopema 0
IPOIMOPLIMOHATIBHBIX OTpPE3Kax.
ITonobue TPEYTOJIBLHUKOB.
Teopema Menenas. Pacu€rel B
CEUYCHMSIX Ha BBIHOCHBIX
yepTexKax.

Uctopus pa3BUTHUSA
IJIAHUMETPHUH U CTEPEOMETPUU

IIJIOCKOCTH.

Pematb crepeoMeTpuyecKue 3a1aun: Ha
ONPENEIICHNE BUIA CEYCHHUSI U HAXOKJICHHE
€ro IUIoIIaau.

Aktyanu3upoBaTh (GakThl M METOJBI
IJIAHUMETPHH, pEIEBAHTHBIC TEME,
MIPOBOAUTH AHAJIOTHH.

Hcnonb3oBaTh nOpH pelICHUH 3a4ad
CleyIolMe IJIaHUMETpruueckue (akTel U
METOJbI:

Teopembl @azneca U 0 TPONOPLUHUOHAIBHBIX
OTpe3Kax. AJITOPUTM JEIIEHUs OTPE3Ka Ha 7
paBHbIX yacTen. Teopema Menenasi.

PaBHOOeApeHHBIIM TPEYTOJIbHUK.
PaBHOCTOpOHHUI TPEYTOJIbHUK.
[IpsAMOyTOJIBHBIA TpPEYronbHUK. (CBOMCTBO
CpeoHeW JWHHUM TpeyroyibHuKa. (CBOMCTBO
OMCCEKTPUCHI yriia TPEYTOJIbHUKA.
CBOWCTBO M€IMaH TPEYTrOJbHUKA.

[Tpu3Haku nog00us TPEYTOJIbHUKOB.

Hoay4yars NpeacTaBJIeHus 00
OCHOBHBIX 3Tanax pa3BUTHUS T€OMETPUH KaK
COCTaBHOM YacTtu (yHIaMEHTa pa3BUTHS
TEXHOJIOTUH

B3aumHoe
PacCHoJIOKeH
He TMPSIMbIX
B
NMPOCTPAHCTB
e

B3anmHoe  pacnosioxeHue
NpsSIMBIX B IPOCTPAHCTBE.
CkpemuBarouecss  MpsiMble.
[Ipu3Haku  CKpemuBarOUIUXCs
PSIMBIX.

[lapannenpHbie mpsiMble B

Kaacendpuumuposarn B3aUMHOE
PAaCIOJIOKEHUE MPSIMBIX B IMPOCTPAHCTBE,
WUIKOCTPUPYST PUCYHKaMM M TPUBOAS
MIPUMEPHI U3 PEATIbHON KU3HHU.

Jloka3biBaTh TEOpEMY 0
CYLIECTBOBAHUM U €JUHCTBEHHOCTHU




(6 1)

nmpocTpancTee. Teopema o
CyILLIECTBOBAHUH u
€AUHCTBEHHOCTHU PSAMON
MapajuIeIbHON JaHHOM MPSMOU,
MPOXOJAIIEH  4Yepe3  TOYKY
IPOCTPAHCTBA M HE JeXkKaulen
HAa JAHHOM mpsmou. Jlemma o
NEPECEYEHUN  TapalIeIbHBIX
IPSMBIX MJIOCKOCTBIO.
[TapannenbHOCTh TPEX MPSIMBIX.
Teopema 0 TpEX mapauIeIbHbIX
MIPSIMBIX.

Teopema 0
CKPEIHUBAIOIINXCA MPSMBIX.

[TapamnensHOE
npoektupoBanue.  OCHOBHBIE
CBOKCTBA [apajuIeIbHOTO
IIPOEKTUPOBAHMSL.
N3o0pakenne pa3Hbix GUTyp B
napajieIbHOW MPOEKIIUH.

[{enTpasnbHas mpoeKIus.

Yron ¢ coHampaBIE€HHBIMU
CTOPOHAMHU. Yron MEXKTY
IPSIMBIMHU.

3ajgaun Ha JOKa3aTEIbCTBO U
UCCIICJOBAHNUE, CBS3aHHBIE C
pacCIoOJIOKEHUEM  MPSAMBIX B
IIPOCTPAHCTBE

IIapajuIeIbHOW NPSIMOM, IMTPOXOIAILEH depes
TOYKYy IPOCTPAHCTBA M HE JIEXKAIEd Ha
IPYrol NpsIMOM; JIEMMY O IEPECECUCHUU

IIJIOCKOCTH JIBYMSI napajyIeIbHbIMU
MPAMBIMU; TEOPEMY O TPEX MapaICIbHBIX
MPSIMBIX.

Jloka3biBaTh ITPU3HAK

CKpEILIMBAIOIINXCA MPSMBIX,
CKPEILMBAIOIINXCS MPAMBIX.

Jloka3piBaTh TEOPEMY O paBEHCTBE
YTJIOB C COHAIIPABICHHBIMU CTOPOHAMH.

OO0OBSACHATD, 4TOo Ha3bIBaCTCS
MapaJIICIbHBIM 151 LEHTPAJIbHBIM
MPOCKTUPOBAHUEM M KAaK BBINOJHSIETCA
MPOEKTUPOBAHUE (PUTYP HA TIOCKOCTh.

Jloka3pIBaTh CBOWCTBA NapauIeIbHOIO
IIPOEKTUPOBAHMUSL.

N300paxkath B napajuieIbHOW NPOECKIUU
pa3Hble TeOMEeTpUIecKre Urypsl.

Pemiatrs crepeomeTpuyeckue 3a1adyd Ha
JI0Ka3aTeIbCTBO u HCCIIEIOBAHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM INPSMBIX B
IIPOCTPAHCTBE.

IIpoBoaurtsb

TEOpeMy O

JOKa3aTeJIbHbIC
paccyxIaeHus npu peneHnn
F€OMETPUYECKUX 3a7a4, CBSI3aHHBIX CO
B3aMMHBIM PACIOJIOKEHUEM TNPSIMBIX B
IIPOCTPAHCTBE.

CpaBHuBarhb, aHAJIM3HPOBATH "
OLICHUBATb  YTBEPXKIECHUSA C  LEIBIO
BBIABJIICHUS JIOTUMYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCyKICHUM.

MopaeaunpoBarb pealbHblE CUTYyalUH,
CBSI3aHHBIE CO B3aMMHBIM PacCIIOJIOKEHUEM
IpsAMBIX B IIPOCTPAHCTBE, Ha  A3BIKE
r€OMETPHH.

HccaenoBarb IOCTPOCHHBIE MOJEIU C
WCIIOJIb30BaHUEM I'€OMETPUYECKUX ITOHATUI
U TEeopeM, ammapara ajreOpbl, IU(PPOBHIX
pecypcoB.

Hoayuyarb NpeAcTaBJIeHHE 0
HEHTPaJbHOM  TIPOEKTUPOBAHUU U 00
UCTOPHUH pabOT MO TEOPUH MEPCIEKTUBBI

IHapajiens

IloHATHA: mNApamIeNbHOCTh

Kaaccuguuuposars B3alMHOE




HOCTBb

psSAMOA M IUIOCKOCTH B

pPACIIONIOKEHUE MPSAMOM M IUIOCKOCTH B

NPAMBIX M | IPOCTPAHCTBE. IIPOCTPAHCTBE, MPUBOJAS COOTBETCTBYIOIIME
IVI0CKOCTEN [Ipr3Hak  mapayIeabHOCTH | IPUMEPHI U3 PEAJIbHOM KU3HHU.
B pAMOU 51 IUIOCKOCTH. DopMyJHPOBATH OIpeeIICHuE
npocrpanctB | CBoiicTBa MapaJUIEIBHOCTH | HaPAJUIEIBHBIX NPSIMOM U TUIOCKOCTH.
e PSIMOM U TNTIOCKOCTH. /loka3bIBaTh IIPU3HAK 0
(8 v) I'eomeTpuyeckre 3ajauM Ha | HApAJUICIBHOCTH NPSIMOM M IUIOCKOCTH;
BBIYKCIICHHE U JI0KA3aTENbCTBO, | CBOMCTBA  MAapaJUICIbBHOCTH  HPSAMOM U
CBSA3aHHBIEC C MAPAJUICIBHOCTBIO | IITIOCKOCTH.
OpsIMBIX M IUIOCKOCTEH B Pemate cTepeoMeTpUYECKHE  3aayu
IPOCTPAHCTBE. BBIYMCIICHHS U JI0KA3aTEIbCTBO, CBSI3aHHBIC
[TocTtpoenue CEYEHHUS], | C MAPAJUICTbHOCTBIO MPSAMBIX M IIOCKOCTEN
MMPOXOJAILETO Yepe3 JaHHYIO | B IPOCTPAHCTBE.
NpsAMyK0O  Ha  4YepTexe W PemaTp mnpakTHUECKME 3aJayd  Ha
[apajuIeIbHOTO JIpYrod | MIOCTPOEHHE  CEUEHHWH  Ha  4YepTrexax
npamoi. Pacu€r oTHOmIEHUWI. | TETpa’apa U NapajuieICnuneaa.
[TapannensHas MIPOEKIIHNS, Pemiatb crepeoMeTpUyYECKHE  3a/1auH,
MPUMEHEHUE JUIsl MOCTPOCHHMS | CBI3aHHBIE C  TOCTPOCHHEM  CEUYEHUU
CEUYCHUI KyOa U | IUIOCKOCTBIO.
napaJIesIenuIe 1a. IIpoBoauTh JIOTMYECKM  KOPPEKTHBIE
CpoiicTBa nmapajuielenuneaa | 10Ka3aTeNbHbIE PACCYKICHUS IIPU PELICHUN
Y TIPU3MBI. F€OMETPUYECKUX  3aJa4  CBS3aHHBIX C
[TapamienpHble IUIOCKOCTH. | MAPAJUIEIBHOCTBIO IIJIOCKOCTEM.
IIpuzHaku napajyIeIbHOCTH CpaBHuBaTH " aHAJIU3UPOBATH
IBYX IUIOCKOCTEN. Teopema o | pealibHble  CHUTyallUW,  CBSI3aHHBIE  C
MapajuIeIbHOCTH U | IapaJUIeIbHOCTBIO MPSMOM M IIJIOCKOCTH B
€MHCTBEHHOCTH  IJIOCKOCTH, | IPOCTPAHCTBE, MOJAEJHUPOBATH pPEAIbHbIE
NPOXOSILIEH Yepe3 TOUKY, HE | CUTyallud, CBSI3AHHBIE C MapajuIeIbHOCTHIO
NPUHAIIEKAITYIO JAHHOM | MPSAMOM M TUIOCKOCTH B MPOCTPAHCTBE, HA
MJIOCKOCTH U CIEACTBUS U3 HEE. | I3bIKE T€OMETPHUH
CBoiicTBa  mapaJuIEIbHBIX
IJIOCKOCTEN: 0 NapaJyIeIbHOCTH
NPSAMBIX ~ TEPECEUYEHUs]  MPH
IIEpECEUYCHNUHN JBYX
MapajiyIeIbHbIX IJIOCKOCTEN
TpEThEH; 00 OTpe3Kax
napajyIeIbHbIX IPSIMBIX,
3aKJIFOYEHHBIX MEXIY
napayyiebHBIMUA TIOCKOCTSIMU;
O [IIEpECECYEHHUMU TIPSIMOM  C
IBYyMS napaJlyIeIbHBIMA
IUIOCKOCTAMMU
Hepnenau | IloBTopenue: TeopeMa | AKTyanuszupoBaTb (HaKTbl M  METOJbI
KyJasipHocth | [ludgaropa Ha  muockocTH, | IUIAHUMETPUH, pEJEBAaHTHBIC TEME,
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NpAMBIX ©
IJIOCKOCTEM
B
MPOCTPAHCTB
e

(25 9)

TPUTOHOMETPHUS
OPSIMOYTOJIBHOTO
TPEYTrOJIbHUKA.
CaoiicTBa
NPAMOYTOJIBHOTO
napajuieieunea.
Brruncnenre MIMH OTPE3KOB B
KyoOe " MPSIMOYTOJIBHOM
napajuieIICIUIee.
[leprieHANKYISIPHOCTD
MPSAMOU U TIJIOCKOCTH. [Ipr3Hak
MEPIEHAUKYIISIPHOCTH  TPSIMOM
n 1iockoctd. Teopema o

KyOa U

CyILLIECTBOBAHUU u
€AMHCTBEHHOCTHU MIPSAMOMU,
IPOXOJALIEH  Yepe3  TOYKY
IIPOCTPAHCTBA "
IIEPIICHIUKYJISIPHON K
miockoctu.  [lmockoctn m

MEPHEHANKYJIPHBIE UM MpsMast
B MHOT'OTpaHHUKaX.
[lepniennukynsp "
HAKJIOHHAs.
[TocTpoenune nepneHauKyspa
U3 TOYKH Ha MPSIMYIO.

Teopema 0 TPEX
NEpPHEHANKYIApax (mpsAmas |
oOpaTHas).

Yron MEXKY
CKPEUIMBAIOIIUMHUCS MPSMBIMHU.
[Touck NEePHEeHAUKYIISIPHBIX
IPSIMBIX C OMOLUIBIO
NEePHEeHAUKYIISIPHBIX
IIJIOCKOCTEN

OproronansHo€
ITPOEKTUPOBAHUE.

[loctpoenue ceuenuil Kyba,
[IPU3MBI, IIPaBUJIBHOU
ApaMUbI C OMOILBIO

OPTOTOHAJIBHOM MPOCKIIUH.
CummeTpusi B MPOCTPAHCTBE

IIPOBOJUTH AHAJIOTUH.

®opmyIMpOBaTh onpeaeIeHus:
NEPIEHANKYJIIPHBIX IPSIMBIX B
IIPOCTPAHCTBE;  OINpPEACIICHHE  IPSMOH,
NEPIEHANKYIJIIPHOM K IIJIOCKOCTH.

Jloka3pIBaTh: IeMMy 0
NEPIEHANKYJIIPHOCTH JIBYX IapaJuIesIbHbIX
IPSAMBIX K TPETbEW IpPSAMOH; TEOPEMBI O
CBS3M MEXKIYy NMapajuIeIbHOCTBIO MPSMBIX U
UX MEPIEHIUKYISIPHOCTBIO K IUIOCKOCTH.

Jloka3bIBaTh: TEOPEMY, BBIPAXKAIOILLYIO
IIPU3HAK MEPHEHIUKYIAPHOCTH MPAMON M
IJIOCKOCTH; TEOPEMY O CYLIECTBOBAaHUU H
€IUHCTBEHHOCTH MpPSAMOW, MPOXOASAIIEH
4yepe3 JaHHYI0 TOYKY W NEPHEHAUKYIAPHON

K JIAHHOM TTOCKOCTH.
HN3o0paxkarb B3aWMHO
MEPIECHAUKYJISIPHBIE TPSIMYIO U TIJIOCKOCTb.
DopMyJIHPOBATH CBOWCTBO
MEPIEHAUKYJIsipa MO  OTHONICHHIO K
TJTIOCKOCTH.

IMosyyaTrs mnpeacraBjeHre O 3HAYCHUU
NepHeHAuKyigpa s JApyrux oOdrnacteut
Hayku ((pu3uka, DSHEpreTuKa, Ja3epHbIe
TEXHOJIOTUH), B pEaIbHOU KU3HU (TEXHHUKA,
OKpYyXarolas 00OCTaHOBKa).

Jloka3pIBaTh yTBEPXKICHUS, CBSI3aHHBIC C

MPOEKIMEN  NpsIMOM  HA  TUIOCKOCTb,
HENEPIEHIUKYISPHYIO K 3TOU MPSIMOM.
Jloxa3biBaTh TEOpEMY 0 TPEX

NEPICHIUKYIApaX U TeopeMy OOpaTHYIO

TEOpPEME O TPEX NEPIEHIAUKYIAPaX.
Hoayuyars NnpeacTaBJIeHHE

OPTOrOHAJILHOM IIPOEKTUPOBAHUH.
Jloka3pIBaTh TEOPEMY O NPOEKIIUU TOUYKH

00

Ha NPSIMYIO.
Pemiate  cTepeoMeTpUueCcKHE  3a]1a4H,
CBSI3aHHBIC c MEePIEHIUKYIISIPHOCTHIO

MPSAMOM U IIJIOCKOCTH.
PemaTs npukiaagele 3a1a4u, CBSI3aHHBIC
C HAXOXXJIEHUEM I'€OMETPUUECKUX BEIUYUH.

OTHOCHUTEBHO IIOCKoCTH. | Pemiatb  CTEpEeOMETpPUYECKHE  3a/1auu,
[T1ockocTH  CHMMETpPHIl B | CBA3aHHBIE C IIPUMEHEHUEM TEOPEMBI O TPEX
MHOTOI'PAaHHHUKAX. [Tpu3Hak | NEpIEHANUKYIIAPAX, HAXO0XJICHHEM
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MEPIEHAUKYIISIPHOCTA  TIPSMOU
U IUIOCKOCTH KakK CIIEICTBUE
CHUMMETPHH. [IpaBunbpHbIE
MHOTOTPaHHUKH

Pacuér paccrosHuii oT TOUKH
no  miockoctd.  CrocoObl
OMYCTUTh  NEPHEHIUKYJIAPHI:
CUMMETpHS, CIABUI TOYKH IO
napauiesbHol npsmoit. Casur
10 HemapauielIbHOM TIPAMOM,
U3MEHEHHE PACCTOSHUI

PAaCCTOSIHUM, TIOCTPOCHUEM MTPOEKIUH.

CpaBHuBaTh U aHAJIU3HUPOBATH
YTBEPKIEHUSI C  LEIbI0  BbIABJICHUSA
JIOTUYECKN KOPPEKTHBIX M HEKOPPEKTHBIX
PACCYXKICHUN.

AHAIM3MPOBATh W MOAECJHMPOBATH Ha
A3bIKE TE€OMETPUU pEaJbHbIE CHUTYyallUH,
CBSI3aHHBIC c MEPIIECHANKYIISIPHOCTHIO
NpAMOM ¥ IUIOCKOCTH;,  HMCCJIEA0BATH
MMOCTPOCHHBIE MOJEIW, B TOM YHUCIE U C
WCITOJIh30BAaHUEM allapaTa areOpbl

Yriabl
paccrosiHusi
(16 9)

4 |

[loBTOpEHune: yrom Mexnay
NpsSMBIMA ~ Ha  IUIOCKOCTH,
TPUTOHOMETPHS B

IIPOU3BOJIBHOM TPCYI'OJIbHUKE,
TCOPpCMa KOCHUHYCOB.

IloBTOpEHME: yrom Mexay
CKPEILUBAIOIIUMUCS MPSIMBIMU
B IPOCTPAHCTBE.
['eomeTprueckue METO/IbI
BBIYUCJIEHUS  yrja  MEXIy
OPSMBIMUA B MHOTOI'PaHHUKAX.

JIByrpaHHbIi yIoJl.
CBOICTBO  JMHEWHBIX YTJIOB
IBYI'PAHHOTO YIJIA.

[IepnienquKyJIsIpHBIE
IJIOCKOCTH.

CaolicTBa B3aUMHO
NepHeHTUKYJIISIPHBIX
IIJIOCKOCTEH. ITpusHax
NepHeHIUKYIIPHOCTU
TUIOCKOCTEM; TeopeMa 0
NpAMOM  TEPECEYEHHs]  JBYX
IIJIOCKOCTEN
MEPIECHIUKYIJISIPHBIX ~ TPEThEil
IIJIOCKOCTH.

IIpsAMOyTOJIbHBIN
napasuieienunes; Ky0;
U3MEpEHUS, CBOMCTBA
IPSAMOYTOJIBHOTO

rnapaJuiCJICImIicaa. TCOPCMa 0

AKTyaIu3upoBaTth (aKThl U METOJBI
IJTAHUMETPHH, pEIEBAHTHBIC TEME,
IIPOBOAUTH AHAJIOTHH.

DopMyJIHPOBATH
JIBYIPaHHOTI'O yIJIa.

Jloka3pIBaTh CBOMCTBO PAaBEHCTBA BCEX
JIMHEWHBIX YTIIOB JBYI'PAHHOTO YIJIA.

KnaccuguumpoBars IBYyrpaHHbIE YIJIbI
B 3aBUCUMOCTH OT UX I'PaJlyCHON MEpBHI.

DopMyJIHPOBATH onpeneneHue
B3aMMHO IIEPIICHIUKYJIAPHBIX TUIOCKOCTEMN.

Joka3piBaTh TEOpEMY O NIPU3HAKE
MIEPIIEHIUKYJIIPHOCTH JIBYX IUIOCKOCTEM.

OIIpEICIICHHE

dopmyMpoBaTh CJIEJICTBHE (u3
pU3HaKa) 0 NEePIEeHINKYIIPHOCTH
IUIOCKOCTH, KOTOpas  TMepHeHANKYIsIpHa

IpsAMOM, II0 KOTOPOW IIEPECEKAOTCS IBE
IIJIOCKOCTH, 3THU IIJIOCKOCTSIM.

Joka3pIBaTh  yTBEP)KICHHUS O  €ro
CBONMCTBAX; TEOPEMY M CIEICTBHE U3 HEE O
JAaroOHassAX IPSAMOYTOJILHOTO
napasuieJIenunesa.

Pemiatb crepeoMeTpuyecKHE  3a1ayu,
CBSI3aHHBIC C NEPIEHIUKYISAPHOCTD IIPSAMBIX
51 TUIOCKOCTEH, HCTIOJIb3YSI
MJIaHUMETPUUYECKUE (PAaKThl U METO/IBI.

IIpoBoaUTL JOTMYECKU  KOPPEKTHBIE
JI0Ka3aTEeIIbHbBIE PACCYKACHUA IIPU PELLICHUU
FCOMETPUYECKUX  3a7ay, CBA3AHHBIX C
NIEPIEHIUKYJIIPHOCTBIO IIJIOCKOCTEH.
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JAArOHAIM  OPSIMOYTOJIBHOTO
NapajulesIenunesa u CIeICTBUE
U3 HeE€.

CrepeomeTpuueckue u
MIPUKJIAJIHBIC 3a/1a4u,
CBSI3aHHBIE  CO  B3aMMHBIM
pPACIIONIOKEHUEM  TPSIMBIX U
MIJIOCKOCTH.

[ToBTOpEHME:
CKPEILIHUBAIOIINECS
napajuiesibHbIC
CTaHJapPTHBIX
MHOTOTPaHHHKAX.

[Tapa napasuieIbHbIX
IJIOCKOCTEN Ha
CKPEIIUBAIOIINXCS MPSMBIX,
paccTosiHue MEXTY
CKPEILUBAIOIIUMHUCS TIPSIMBIMHU
B MPOCTHIX CUTYaLIHSIX.

Onyckanue
NEePHEHIUKYIISPOB,
BBIYUCJIEHUE PACCTOSTHUKA  OT
TOYKK JI0 TOYKH; MPSIMOU;
IIJIOCKOCTH.

Brruucnenne  paccrosiHun
MEXKIY CKPEILIHBAIOIINMUCS
IPSAMBIMU c ITOMOILBIO
MIEPIICHIUKYJISIPHON
IJIOCKOCTH.

TpéxrpanHbIi yroi,
HEPABEHCTBA ISl TPEXTPAHHBIX
YTJIOB.

Teopema [Tudaropa,
TEOpPEMbI KOCUHYCOB U CUHYCOB
TUTS TPEXTPAHHOTO yria.
DJIEMEHTHI chepudeckoit
TEOMETPUU: reoAe3U4ECKUE
JIMHHUM Ha 3emiie

IIPpsAMBIC,
IINTIOCKOCTH B

AHAJIM3UPOBATL M MOJEJIHPOBATH HA
A3bIKE TE€OMETPUM peajbHble CHUTYyalluH,
CBA3aHHBIE  C  MEPHEHAUKYJISIPHOCTHIO
IPSAMBIX U TUIOCKOCTEM.

HUccnexgoBaTh MOCTPOCHHBIE MOJEIH, B
TOM 4YHUCJIE M C UCIIOJIb30BAaHUEM armapara
anreOpsl.

Pematsn NPUKJIaAHbIC
CBSI3aHHBIC C
r€OMETPUYECKUX BEITUUYHH

3aJ1a4u,
HaXO0XKJICHUEM

Mmuororpaun
HUKH
(7 1)

Cucrematuszanust  3HAHWIL:
MHororpanHuk 51 ero
aneMeHThl. [lupamunma. Bupasl
ApaMUI. [IpaBunbHas
UpaAMUIA.

[Tpusma. [Tpsamas 151

Padoratr ¢
BOIIPOCHI,
KOMMEHTapHHU.

AHAJIM3UPOBATH PEIICHUE 3a]]a4H.

PucoBaTth BBINYKIIbIE MHOTOTPAHHUKHU C
3aJaHHBIMH CBOMCTBAMH, BOCCTAaHABIUBATH

y4EOHUKOM:
nenaTh

3aJ1aBaTh
3aMeuaHusl,
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HAKJIOHHAS MPU3MBI. | OOIIMI BHUJ BBITYKJIOTO MHOTOTPAHHHUKA I10
IIpaBunbHas npusma. [Ipsamont | AByM €ro npoeKuusm.
rapasulesIenunes, Jloka3plBaTb ~ CBOWCTBA  BBIIYKJIIOTO
PAMOYTOJIbHBIN MHOTOTPaHHHKA.
napajuieiaenunen, Kyo. PucoBarthb BBINYKIIBIE MHOTOTPAHHUKHU C
Brinykiible MHOTOIpAaHHUKU. | pa3HOM  DUJIEPOBOM  XapaKTEPUCTHUKOIA;
Teopema Oiutepa. IIpaBuibHbIE | MCCAEA0BATH  BO3MOXKHOCTU — MOJTYYEHUS
U IIOJIYIIPABUJIBHBIE | pe3yJIbTaTa PHU BaAPbUPOBAHNUU JTaHHBIX.
MHOT'OTPaHHUKHU Jloka3pIlBaTh CBOWCTBAa MPABUIIBHBIX
MHOTOTPAHHUKOB. IlnanupoBaTh
MMOCTPOCHHE TPABUIBHBIX MHOTOIPAaHHUKOB
Ha TOBEPXHOCTAX JPYTUX MPABUIBHBIX
MHOTOTPaHHHUKOB
Bektopsl B [Tonsatue  BekTOpa Ha AKTyanu3upoBath (akThl U  METObI
NPOCTPAHCTB | IUNIOCKOCTH U B IPOCTPAHCTBE. | IUIAHUMETPUH, pEIICBaHTHBIE TEME,
e Cymma 151 Pa3HOCTH | IPOBOJAUTH aHAJIOTHH.
(12 4) BEKTOPOB, IIPaBUIIO OnepupoBathb NOHATHSAMM: BEKTOP Ha

napajuie’enuneaa, YyMHOXEHHUE
BEKTOpa Ha YHUCIIO, Pa3JIOKEHHUE
BeKTOpa 1o 0a3ucy TpéEx
BEKTOPOB, HE JIeKaluux B
OJTHOM IUTOCKOCTH.

CkansipHoe TPOU3BENCHUE,
BBIYMCIICHHE  YIJIa  MEXIy
BEKTOPAMH B IPOCTPAHCTRBE.

[Ipocrenmme  3agaun ¢
BEKTOpaMu

IIOCKOCTH u B MPOCTPAHCTRE;
KOMILJITAHAPHBIE BEKTOPBI. [TpuBoanTH
npuMepbl PU3NYECKUX BEKTOPHBIX BEJIMUUH.

OcBauBaTh  TIpaBUia  BBINIOJHEHUS
JICUCTBUM CIOXKECHUS U BBIUMTAHHUS
BEKTOPOB, YMHOXEHUS BEKTOPA HA YKCJIO.

Jloka3pIBaTh NMPU3HAK KOMIUIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3pIBaTh TEOPEMY O Pa3JI0KEHUU

a000r0  BEKTOpa 1O  TpEM  JTAHHBIM
HEKOMIUJIaHAPHBIM BEKTOPaM.

IIpuMeHsiTL  TpaBWwia  BBITOJHEHUS
JICUCTBUM CIIOXKCHHUS u BBIYUTAHUS

BEKTOPOB, YMHOXEHHUSI BEKTOpa Ha YHCIIO
P pELICHUH 3a]1ay.

Haxoaurb KOOpIHWHATBI BEKTOpAa B
JTAaHHOM 0a3Huce W CTPOUTh BEKTOpP MO €ro
KOOpAMHATAM.

BcnnoMHUTL  OmpeliesieHHE  CKaISIPHOTO
YMHOXKEHUS U €r0 CBOMCTBA. BBIUMCHATH C
MMOMOIIBIO CKAJSPHOIO YMHOKEHUS JIJIMHBI

BCKTOPOB, YTJIbI MCIKOY HUMMU,
YCTaHaBJINBATb NEPHCHAUKYIIPHOCTD
BCKTOPOB.

AHAJIM3UPOBATL U MOJEJTUPOBATH Ha
A3bIKE TEOMETPUM peaJbHbIE CHUTYallUH,
CBs3aHHBIE C ()M3MUYECKUMHU BEKTOPHBIMU
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BCIMYMHAMMU.

Hcnoan3oBarhb IIpyu pCeuICHUN 3aaad,
CBA3aHHBIX C BEKTOPAMHU B ITPOCTPAHCTBC,
INIAHUMCTPHYCCKHUC q)aKTLI N MCTO/IbI

IoBTOpEHUE,
00001IEHNE
"
cucTeMaTH3a
US 3HAHUH
(5 4)

CeueHrss MHOTOI'PaHHUKOB:
CTaHAAPTHBIE MHOTOTPAaHHUKH,
METOJl CJIEAOB, CTaHJAPTHBIC
IJIOCKOCTH, NIEpPECEUCHHUS
MIPSMBIX U TUIOCKOCTEN

[TapannensHble npsiMbIE U
IUIOCKOCTH: MapajlieIbHbIE
CEYEHMS, paCUET OTHOLICHU,
YTJIbI MEXKY

CKPEILUBAOIIMMUCS IPSIMBIMHU.
IleprieniuKyIsIpHBIE
IpsIMbIE 51 IIJIOCKOCTH:
CTaHJapTHBIE apel
IIEPIIECHIUKYJISIPHBIX
IJIOCKOCTEN u MPAMBIX,
CUMMETPUM MHOTOTPaHHUKOB,
Teopema 0 Tpex
MIEPIICHIUKYIISIPAX,
BBIYMCIIEHUSA JUTUH B
MHOTOTPaHHHUKAX

CB000IHO ONEpPUPOBATHL TMOHATHAMM:
oTOoOpak€HHWe TMPOCTpaHCTBAa Ha  ceOs,
JIBIDKEHHWE TIPOCTPAHCTBA;, IICHTpaIbHAS,
oceBass W 3C€pKaJbHas  CHMMETPHH,
napajuleNbHBId  MEPEHOC; PaBEHCTBO H
nomooue Gpuryp.

Jloka3bIBaTh yTBEPXKICHUS O TOM, YTO

LOCHTpAJIbHA, 0CCBasit )51 3CPKaJIbHAA
CUMMCTPHUU, HapaJIJIeJIBHblﬁ IICPCHOC
SABJIAIOTCA JABHKXCHUSAMM. BbinoaHaTh

npeoOpa3zoBaHus MOJ00Us.

OnepupoBatb NOHATHSAMM: MpsMas U
cthepa Ditnepa.

Pemiate reomerpuueckue
HCMOJIb30BAaHUEM JBHKCHUM.

Hcnoab30BaTh Tpyu  pELICHUM 33134
JIBUKEHHUS TIPOCTPAHCTBA U UX CBOMCTBA.

CpaBHuBarthb 151 aHAJIM3HUPOBATH
YTBEPXKAECHUSI  C  LEJIbI0  BBISABICHHUS
JIOTUYECKU KOPPEKTHBIX M HEKOPPEKTHBIX
pacCyKJICHUH.

HccnenoBaTh NOCTPOCHHBIE MOJEH.

HUcnoab3oBath nudpoBbie pecypchbl

jagadyn C

11 ki1acc (He meHee 102 4)

Ha3zBanue
pasaena (TemMbl)
OcHOBHbIE BUIBI 1EATEJILHOCTH
Kypca OcHoBHOE coep:xaHue
yuyalmuxcst
(koJIM4eCcTBO
4acoB)
AHaJIUTHYeCKasi [ToBTOpEHUME: KOOPAMHATHI AKTyanu3upoBath (aKThl U METOJIbI
reoMeTpus BEKTOpa Ha TIUIOCKOCTM U B | [INIJAHUMETPUHU,  PEJIEBAHTHBICE  TEME,
(15 4) MPOCTPAHCTBE, CKaJISIPHOE | MPOBOJUTH AHAJIOTHH.
MIPOU3BEICHUE BEKTOPOB, CBoauTh JEHUCTBUS C BEKTOpaMHU K
BBIUKMCJIIEHUE  yIJIa  MEXAY | aHAJIOTUYHBIM ~ JEUCTBUAM  C  HX
BEKTOpPAMH B MPOCTPAHCTBE. | KOOPAUHATAMMU.
YpaBHeHue IIPSIMOH, BcenoMHUTB omnpeacieHue
MPOXOJSIIEN Yepe3 IBE TOUYKHU. | CKUISIPHOTO YMHOXEHHS U €ro
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YpaBHeHUe TTIOCKOCTH,
HOpMaJlb, YpaBHEHHE
IJIOCKOCTH B OTpPE3Kax

BekropHoe mpousBeneHue.
JInnerinble HEPaBEHCTBA,
JIMHEHHOE NPOrpaMMHUPOBaHUE

AHanuTndeckue METO/IbI
pacd€ra yria Mexay NpsSMbIMU
U IUIOCKOCTAMMU B
MHOTOI'DAaHHHKAX. dopmyiia
paccTostHUSL  OT TOYKH 10
IJIOCKOCTH B KOOpAMHATAX.

Haxoxnenue paccrossHuil ot
TOYKH JI0 TJIOCKOCTH B KyOe u
IIPAaBUJIBHOW UPAMUIE

Beruncnare ¢
CKQJISIPHOTO YMHOKECHUSA JUTAHBI
BEKTOPOB, YTJIBI MEKITY HUMU,
YCTAHABIIUBATh  MEPHEHIUKYISIPHOCTD
BEKTOPOB.

BbIBOAUTH ypaBHEHHUE IIJIOCKOCTH U
dbopMylly pacCTOSSHUSI OT TOYKH JIO
IUIOCKOCTH.

Pematn 3aJ1a4u, coueTas
KOOPJIMHATHBIN U BEKTOPHBIN METO/IBI.

IIpoBoaANTH JTOTMYECKH KOPPEKTHBIC
JA0Ka3aTeJibHbIe PACCYKIEHHUSI TpU
pPELICHUM TEeOMETPUYECKUX 3aJlad Ha
MIPUMEHECHUE BEKTOPHO-KOOPJAMHATHOTO
MeTo/a.

AHaJIM3MPOBATHL U MOJEJMPOBATH

CBOMCTBA. OMOIIBIO

Ha SA3BIKE reoMCTpHuun PCaJIbHBIC
CuTyalnuu, CBsA3aHHBIC BCKTOpaMH U
KOOpAnHaTaMHu.

HccaenoBaTh NOCTPOCHHBIE MOIEIH,
B TOM 4YHCJI€ M C HCIOJb30BAaHUEM
amnmapara anreopsbl.

HUcnoab3oBarh
MIPOTPaMMBI.

3HAKOMHUTBCSI C UCTOPHEH pa3BUTHSA
MaTEeMaTUKHU

KOMIIBIOTCPHEIC

IToBTOpEHUE,
00001IeHne "
cucTeMaTu3anms
3HAHUHA

(15 gyacoB)

CedeHus: MHOTOTPAHHUKOB:
CTAHJAPTHBIE MHOI'OI'PaHHUKH,
METOJ| CJIEIOB, CTaHIApTHBIE
IIJIOCKOCTH, repeceyeHus
NPAMBIX U IJIOCKOCTEN

[TapamiensHbie  IpsiMble U
IIJIOCKOCTH: napasuieyibHbIC
CEUCHUsI, PACYET OTHOIIECHHUM,
YTJIbI MEXKY
CKpEILIMBAIOIIMMHUCS TPSIMBIMA

[IepnenaukynspHbIe
psIMbIE " IIJIOCKOCTH:
CTaHJapTHBIE rapsl
IIEPIIEH IUKYJISIPHBIX
IIJIOCKOCTEN u HPSAMBIX,
CUMMETPUM MHOTOIPaHHUKOB,
Teopema 0 Tpex
NIEPIICHIUKYJISIPAX,

CrpouTth ceucHus.

PemaTthb cTrepeoMeTpuueckue 3agayuu
Ha JI0Ka3aTeIbCTBO MAaTEMaTHUYECKHUX
OTHOIICHHUH, HaxOoXXcHHIE
r€OMETPUYECKUX BEJIMUMH (JIJTUH, YTJIOB,
TJI0IIaie, 00 BEMOB).

HUcnoab3oBarh pelLIeHun
CTEPEOMETPUUECKUX 3a1a4
IJIAaHUMETPpHUECKHE (DAKTHI M METO/IBI.

IIpoBoaANTH JOTMYECKH KOPPEKTHBIE
JIOKa3aTEIbHbIE  PACCYXKIEHUS  TpHU
PEILICHUN CTEPEOMETPUUYECKUX 3a/1aU.

CpaBHuBaThL U aHAJU3HPOBATH
peanbHblE CHUTyalluM W  BBISBIATH
BO3MOXKHOCTh €€ MOJICIUPOBaHUSA Ha
S3bIKE TEOMETPHUH.

MopenupoBarhb pEAIBHYIO
CUTYallMI0 Ha S3bIKE T€OMETPUM U

pu
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BBIUHCIICHUSA JUTAH B
MHOTOTPaHHHUKAX

[ToBTOpEHUE: TUIOLIAU
MHOTOYTOJBHUKOB,  (HDOPMYJIBI

ULl TUTOIIA/IEH, COOOpa)KeHHs
IOI00Ms.

[ momagn CeUYeHUN
MHOT'OTPaHHUKOB: ILIOIIAIH
MOBEPXHOCTEH, pa3pe3aHusi Ha
4acTH, COOOpaKEHHUS MO 00U

HCCJI1€10BaTh IMMOCTPOCHHBIC MOACIIM, B

TOM YHCIE W C HCIOJIb30BaHUEM
amapara anreopsbl.
Hcnoan3oBaTh KOMITBIOTEPHBIE

IIPOTPaMMBI [IPY PEUICHUN 3aa4.

O0néM
MHOTOTPAaHHHKA
(17 g)

O6béM Tena. Ob6bvem
PSIMOYTOJIBHOTO
napauienenuneaa. 3agaun oo
yIBOEHUHU Ky0a, O KBaJparype
Ky0a; 0 TPUCEKIIUU yTIIa.

CrepeoMeTpuueckue
3aJlayu, CBSI3aHHbBIE C O0BEMOM
PSIMOYTOJILHOTO
napaiesienurnea.

[IpuxnamgHbie 3a/1a4u,
CBS3aHHBIC C  BBIYHCICHUEM
00bEMa PSIMOYTOJILHOTO
napajuiejenuneaa.

O0BEM NPAMON TTPU3MBI.

CrepeoMeTpuueckue
3a/1a4u, CBSI3aHHBIC C
BBIUHMCIICHUEM 00BEMOB

npssMOW Tpu3Msbl. [IpukiianHeie
3aJ1a4y, CBSI3aHHBIE ¢ 00BEMOM
MPSIMOU TTPU3MBI.

Boruucnenue o0bEMOB TeN C
TMOMOIIIBIO OIPEAETIEHHOTO
unterpana. OO6bEM HAKIOHHOM
MPU3MBI, TUPAMUJIBI.

®opmyna o0BéMa
IIAPAMUBI. OTtHo1mIeHNE
00BbEMOB MHUpPaMU C OOIIUM
YTJIOM.

CrepeomeTpuueckue
3aJlauM, CBA3aHHbIE C 00bEMaMU

HaKJIOHHOU IIPU3MBI,
ITAPAMUJIBL.

[Ipuknansele  3agaum 1O
TEME «O06BEMBI TE,

CBobOoano ONEepPUPOBATH
NOHATHAMHM: 00BEM Tena, 00BEM
HPSIMOYTOJIBHOTO TIapajlieenuIe a.

®opMyJIMpPOBATH OCHOBHBIE

CBOMCTBa 00BbEMOB.
Jloka3piBaTh TEOpeMy 00 o00BbEME

MPSAMOYTOJIBHOTO MapaJuIeIeuInea,
CJIEACTBUS U3 HEE.
Pa3pe3arnb MHOTOTPaHHUKH,

IICPCKIIaAbIBATh YaCTH.
Pemarn CTCPCOMCTPHUUICCKHC 3ada4U,
CBSI3aHHBIC C BBIYHCIEHHEM O00BEMaA

IIPSAMOYTOJIBHOTO napasuliesIenunea,
IIPU3MBI.

CpaBHuUBaTL M AHAJIM3UPOBATH
YTBEPKIACHUSI C LEJIbI0  BBISBICHUSA
JIOTUYECKHU KOPPEKTHBIX 17}

HEKOPPEKTHBIX PacCy KICHUI.

AHAJIM3UPOBATL U MOJEJTHPOBATH
HAa  S3bIKE  TEOMETpUM  pealibHbIC
CUTyalliH, CBsI3aHHbIE C 00BEMOM
IPSIMOYTOJIBHOTO napajuiesienunena,
PU3MBI, TUPAMHU/IBI.

HccnenoBath NOCTPOCHHBIE MOJEIH,
B TOM UYHCJI€ M C HCIOJIb30BAHUEM
amnmapara anreopsbl.

BeiBOAMTH OCHOBHYIO
MHTETPAJIbHYIO bopmymy TUISL
BBIYHCIICHUS] 00BEMOB Tell.

Joka3biBaTh TEOpeMy 00 o00BbEME
HAaKJIOHHOM  TpU3Mbl Ha  OpUMEpE
TPEYroJIbHON MIPU3MBbI u LISt
MPOU3BOJIBHON MTPU3MBI.

Jloka3pIBaTh TeopeMmy: 00 00BEMe
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CBSI3aHHBIC C 00BEMOM
HaKJIOHHOU IIPU3MBI,
MTUPAMU/IBL.

[Ipumenenune 00BEMOB.

Brraucnenue pacCcTodaHousa a0
IIJIOCKOCTH

MUPAMHUJIBI, (HOPMYITHPOBATH CIICIACTBHUS
13 Hee: 00BEM YCEUEHHOW MUpaMUJIbL.
BeiBoguTE (opMyITy IS BBIYUCIICHUS
00BEMOB YCEUEHHON TTUPAMUIBI

Teaa
BpalleHusl.
(24 v)

nimanpryeckas
MMOBEPXHOCT, oOpa3zyromiue
HWIMHAPUYECKON
ITIOBEPXHOCTH.

s ap. [Ipsamon

KpyroBou muinuuap. Ilnomans
MTOBEPXHOCTH LIMJIMHIPA.
Konunueckass MmOBEpXHOCTb,

obpazyrorue KOHMYECKOM
noBepxHocTH. Konyc. Ceuenune
KOHycCa IJIOCKOCTBIO,
MapaJICIbHON IJIOCKOCTH
OCHOBaHHUs. Y CEUEHHBIN KOHYC.
N300paxkeHre  KOHYCOB  H
YCEUEHHBIX KOHYCOB.

[Imomane OOKOBOH
MMOBEPXHOCTHU 51 MOJTHOM

MMOBEPXHOCTH KOHYCA.
CrepeoMeTpuueckue 3ajayu

Ha JI0Ka3aTeJIbCTBO u

BBIUHMCJICHHE, MIOCTPOCHUEM

CEUCHUN NWJINHAPA, KOHYCA.
[Ipuknanubie 3aJ1a4H,

CBSI3aHHBIE C [IUJIUHAPOM
Cdepa u map.

[Tepeceuenue chephl u mapa
¢ miockocTeio. Kacanme miapa
u cepsl mIockocThio. Bug u
n300pakeHue 1apa.

YpaBHeHHE chepsl.
[Tnomans chepbl U €€ vacTei.

CummeTtpus cepsl 1 mapa.

CrepeoMeTrpruueckue 3aaadu

Ha J0Ka3aTeIbCTBO u
BBIUMCIICHUE, CBSI3aHHBIE CO
cdepoit u IapoM,

MIOCTPOCHUEM HMX CEUECHUU
IJIOCKOCTBIO.

CBobOoano onepupoBaTh
NOHATHAMM: LHWIMHIpUYECKas
IIOBEPXHOCTh,  wimHap.  HU3yyarsb

CHOCOOBI TMOJMYYEHUS UUIUHAPUYECKOU
MOBEPXHOCTH, LIWJIMH]IPA.

MN300paxkaT UWIMHIP U €IO
CEYEHMS TUIOCKOCTBIO.

CBo000aHO ONepupoOBATH
MOHATHAMM: KOHUYECKAsl [TOBEPXHOCTD,
KOHYC, YyCE4YéHHBIM KOHyC. MW3yuarh
CHOCOOBI  TOJNY4YEHHs]  KOHUYECKOU
IIOBEPXHOCTH, KOHYCA.

HN300paxkaTh KOHYC M €ro CEYEHHUs
IJIOCKOCTBIO, MPOXOJAIIEH yepe3 oCh, U
IJIOCKOCTBIO, NEPIIEHAUKYJIISIPHON K OCH.

BoiBOAUTH bopmyb TUISI
BBIYUCIIEHUS  OOKOBOM U TOJHOM
ITOBEPXHOCTEM TEJI BPALLICHUS.

Pemats crepeoMeTpruyecKue 3a1aun,
CBA3aHHBIE C TellaMH  BpalleHUS,
HaxXOXXJIEHUEM Iuloumaan OOKOBOM U
MOJIHOM TMOBEPXHOCTH, MOCTPOECHUEM
CEUYECHUM.

Hcnoan3oBaTh Npu pelieHny 3aaad
IUTAHUMETpHUYECKHEe (DaKThl U METO/IbI.

CpaBHuUBaTL U aHAJM3UPOBATH
YTBEPKIACHUSI C LEJIbI  BBISBICHUS
JIOTUYECKHU KOPPEKTHBIX 17}

HEKOPPEKTHBIX PACCYKICHUM.

AHAJIM3UPOBATL U MOJEJMPOBATH
Ha  s3BIKE TE€OMETPUU  pealbHbIC
CUTYyalliM, CBSI3aHHBIE C KOHYCOM U
LUJIUHAPOM.

HccaenoBaTh NOCTPOEHHBIE MOJENH,
B TOM UYHCIE M C HCIOJIb30BAHUEM
anmnapara anreopsl

AKTYyaJau3upoBaTh (akTbl U METOJIbI
IUIAHUMETPUM,  PEJIEBAaHTHBIE  TEME,
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[Ipukiannsie 3aJ1a4H,

CBA3aHHbIE CcO cdepoll
IapOM.

[loBTOpEHnEe:  OKpPYKHOCTh
Ha IUIOCKOCTH, BBIYUCJIEHHUS B
OKPY>KHOCTH, CTaHJIapPTHHIE
1o100ust

Pa3znuunsie KOMOMHAIUU
TEI BpallleHus U
MHOTOTPaHHHUKOB.

33,[[3‘11/1 nmo teme «Tema wu
ITOBCPXHOCTH BpAILICHUS

IPOBOAUTDL AHAJOIHH.

CBobOoano ONepUpoOBaATH
noHATHSIMU: cdepa U 1Iap, LEHTD,
panuyc, nuaMeTp cdepsl U Imapa.

Hccaenosathb B3aMHOE

pacrojioxkeHue chepbl U TNIOCKOCTH.
dopMyIUpPOBATH OTIpe/ICIICHHE
KacaTelbHOH TIOCKOCTH K cepe.

Jloka3bIBaTh TEOPEMBI O CBOMCTBE U
MPU3HAKE KacaTeIbHOMU MJIOCKOCTH.

BoiBoauTH bopmyy TUTSt
BBIYUCJICHUS IUIOMIaAN cdephl yepes
paauyc chephl.

Pemarts crepeoMeTpruueckue 3a1auy,
CBsA3aHHBIE cO cdepoll U mapowm,
HaXOXXJEHUEM Iulomaan chepbl U e
qyacTel, TOCTPOCHUEM ceueHUM cepbl U
miapa.

AHAJIM3MPOBATh U MOJAEJIHPOBATH
Ha  S3bIKE TIEOMETPUU  pEAJIbHbBIC
CUTyallid, CBS3aHHbIE C IIApOM U
chepoii.

Pemats npocTeie 3a1a4u, B KOTOPBIX
burypupyoT KOMOUWHaIUU TEI
BpAIllEHUs] 1 MHOTOTPaHHUKOB.

Hcnoab3oBaTh Npu pelieHud 3aaad,
CBSI3aHHBIX CO cdepoll U IIapom,
TJIAaHUMETPUUYECKUE (PaKThl K METOJIBI.

Pemarts cTrepeoMeTpruyecKue 3a1auu,
CBSI3aHHBIC C  TeJaMH  BpalleHUs,
MMOCTPOCHUEM CEYEHUM TeJT BpallleHUs], C
KOMOMHAIIMSAMH  T€Jd  BpaIllCHUS U
MHOT'OTPaHHUKOB.

IIpoBoAUTH JOTHYECKU KOPPEKTHBIE
JIOKA3aTEIbHbIE  PACCYXKIEHUS  TpHU
pelIeHnd  TeOMETPUYECKUX  3ajady,
CBSI3aHHBIX C NEPHEHIUKYJIIPHOCTHIO
IJTIOCKOCTEM.

AHAJIM3MPOBATH U MOJEJIHPOBATH

Ha SA3BIKC IrcoMCTpUHn pCalIbHBIC
CUTyaluu, CBA3aHHBIC C
MHOTI'OIrpaHHUKaMH.

HccaenoBarth IMOCTPOCHHBLIC MOACIIN,
B TOM YHCJIC U C UCIIOJIBb30BaHUEM
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amnmapara anreOpsbl.

Inomanu
NMOBEPXHOCTH H
00BEMBI
KPYIJIbIX TeJl

(9 9)

O0bém mmmHApa. Teopema
00 00BEME TIPSMOTO ITMITHH/IPA.

ITnomanu OOKOBOM U
ITOJTHOU IIOBEPXHOCTHU
HAJIMH]IPA.

Brrunciienne o00bEMOB T C
ITOMOIIIBIO ONPEAETEHHOTO
unterpana. O6bEM KOHyca.

[momaan OOKOBOH u
MOJTHOM MTOBEPXHOCTH KOHYCA.

CrepeomeTpuueckue
3aJa4H, CBsI3aHHBIC c
BEIUHCIIEHHEM 00BEMOB
LIUWJIMH]Ipa, KOHYCA.

[Ipuknanaele  3amaym 10
TeMe «OOBEMBI W INIOMIATIH

ITOBEPXHOCTEH TeI.

O0bEM mIapa W I1IApOBOIO
cektopa. Teopema 00 00BEME
mapa. [Tnomans chepsi.

CrepeomMerpuueckue
3a/1a4H, CBSI3aHHBIC C
BBIYUCIICHUEM 00BEMOB I11apa,
IIApOBOTO CETMEHTA, IIIAPOBOTO
CEeKTopa.

[IpuknagHele 3amadyd 1O
TEME «O0BEMBI TE,
CBA3aHHBbIE ¢ OOBEMOM IIapa U
IJI0IIA/IbIO Cephl.

CooTHomeHus MEXKIY
IUIOIIAASIMU  TIOBEPXHOCTEN M
00bEMaMU TTOJOOHBIX TEJL.

[Togo6HBIC Tea B
IIPOCTPAHCTBE.

N3menenne o0bEmMa mipu
moA00uH.

CtepeoMeTpuuecKkue
3a/1a4H, CBSI3aHHBIC c

BBIUHCIIEHHEM O0BEMOB TEI U
IUIOIIA/IEN TIOBEPXHOCTEN

CBobOoano ONepupoBaTH
NOHATUAMHU: O00BEM Tema, IUIOUIAb
MOBEPXHOCTH.

®opMyaHpoBaTH OCHOBHBIE

CBOMCTBAa 0OBEMOB.

Jloka3pIBaTh TeopeMbl: 00 00BbEME
AJIMHIPA,; 00 00BéMe KOHYca.
BoiBoauth GopMysibl I BBIYMCIICHUS
00bEMa yceu€HHOr0o KOHYCa.

HccaenoBath NOCTPOCHHBIE MOIENH,
B TOM YHCJIE U C HCIOJIb30BAHUEM
amnmapara anreopsbl.

3HaTh BO3MOXKHOCTH pEIICHUA 3a/1a4
Ha TIOCTPOCHHE LUPKYJIEM U JIMHEHUKOU,

0 KJIACCUYECKUX HEpa3peIuMbIX
3ajayax.

CBo0oaHoO OnepupoBaTh
NOHSATUSIMM: apoBOU CETMEHT,
IapOBOM  CJIOM, IIAPOBOM  CEKTOD,
OCHOBAaHME M  BBICOTA  CETMEHTA,

OCHOBAHHE U BBICOTA IIAPOBOTO CIIOSI.

BoiBoauTH dbopmybl TUISt
HaXOXKJICHUS 00BEMOB 1apOBOTO
CErMeHTa, IapOBOT0 CEKTOPa, MJIOMIATU
cdhephl.

Joka3biBaTh TeopeMy 00 o00bEmME
mapa.

Pemath cTepeomeTpudeckue 3a1au,
CBSI3aHHBIC ¢ 00BEMOM I1apa, IIAPOBOTO
CETMEHTAa, 1apOBOTO CEeKTOpa,
IJIOIIAIBIO CEpHI.

CpaBHMBaTL ¥ AaHAJIN3UPOBATH
YTBEPXKICHUSI C TIENbIO  BBISIBICHUS
JIOTUYECKH KOPPEKTHBIX u
HEKOPPEKTHBIX PACCYKICHUM.

AHAJIU3UPOBATL U MOAEJTHPOBATH
Ha  s3BIKE TCOMETPUU  peajbHBIC
CUTYallMH, CBA3aHHBIE C 00BEMOM I11apa,
IapOBOTO CETMEHTA, 1apOBOTO
CETMEHTA, TUIOIABI0 ChEPHI.

CBo00oaHO ONEePUPOBATH
MOHSITHEM: TIOJOOHBIE Tena B
MIPOCTPAHCTBE.
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Borunciaate  00bEMBI  TEl c
MTOMOIIIBIO OMIPEAECTIEHHOTO HHTETpaa.

Pemathb crepeomMeTpuyuecKue 3a1a4u,
CBSI3aHHBIC C COOTHOIICHUSMU MEXKIY
IJIOMIASIMU TIOBEPXHOCTEH U 00bhEMaMu
MOJIOOHBIX TEJI.

IIpoBoAUTH JOTUYECKH KOPPEKTHBIC
AoKa3aTe/ibHbIe PACCY:KIEHUSA TIPU
pelieHnd  TeoOMeTpUYECKHX  3ajad,
CBS3aHHBIX C BBIYUCIEHHEM OOBEMOB
Tel C TOMOIIBI  OMNpeaeaEHHOTO
WHTErpaa, HaXO0KJI€HUEM
COOTHONIICHHSI ~ MEXIy  IUIOMAIIMU
MOBEPXHOCTEN M 00BbEMaMU TMOJOOHBIX
TEl.

AHAJIM3UPOBATL W MOAEJIHPOBATH
Ha  s3BIKE TCOMETPUU  pealbHBIC
CUTyalll¥, CBS3aHHBIE C OO0BEMAMHU U
MTOBEPXHOCTSIMHU TEJI, Ha JOKa3aTEIbCTBO
M Ha HaxOXJICHHE T'€OMETPUUYCCKUX
BEJINYHUH
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JABuxeHust
(ChY)

JIBWoKEHUST ~ IIPOCTPAHCTBA.
OtobOpaxenusi. J[BwxkeHus w
paBeHcTBO  (puryp.  OOmme
CBOMCTBA JBWKECHUU. Bwuabl
JIBYDKEHUI NapajyIeIbHbINA
NEPEHOC, LEHTpalbHas
CUMMETpHS, 3epKajbHas
CUMMETpHS, TOBOPOT BOKPYT
MIPSIMOM. [IpeobpazoBanms
nonobus. Ilpsmas wu cdepa

Diinepa.
['eomerpuueckue 3amadn Ha
MIPUMEHECHUE JBUKCHUS

CBobGoano onepupoBaTh
MOHATHSAMM: 0TOOpakeHue
MPOCTpAaHCTBa Ha ce0s, JBUKEHUE
IIPOCTPAHCTBA; LIEHTpajbHas, OCEBas H
3epKaJbHasi CUMMETPHUH, TapauIeTIbHbINA
MEPEHOC; PaBEHCTBO U Toj00ue Guryp.

Jloka3bIBATh YTBEPXKIACHUS O TOM,
YTO LIEHTpajbHas, OCeBas U 3epKajbHas
CUMMETPHUH, TapaUIebHBIA TEPEHOC
SABJISIIOTCSL  JIBJKCHUAMH. BBINOJHATH
npeoOpa3oBaHus MOJ00HUS.

OnepupoBaTh MOHSATUSIMHU: TIpsIMast
u cepa Diinepa.

PemaTp reomerpuyeckue 3anayu c
HCMOJIb30BAaHUEM JBHKECHUM.

Hcnonb30BaTh MpH peIICHUU 33134
IBIDKEHUS  TPOCTPAHCTBA W HX
CBOWCTBA.

CpaBHUBATL U AaHAJIU3HPOBATH
VTBEPKICHUSI C TIENbIO0  BBISIBIICHHS
JIOTUYECKH KOPPEKTHBIX u
HEKOPPEKTHBIX PACCYKICHUM.

HccaenoBath NOCTPOCHHBIE MOJIETH.

HUcnoab3oBarh urgposBbIe

pecypchl
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IMoBTOpEHME,
00001IEHNE /|
CHCTEeMAaTH3aIUA
3HAHUH
(17 v)

Ob6o61maromee MOBTOPEHHE
MOHATUA W METOJNO0B Kypca
reomerpun  10-11  knaccos,
CHUCTEMATHU3ALUS 3HAHUM.

Hcrtopus pa3BUTUA
CTEPEOMETPUU KAK HAYKH MU €€
pOJIb B PA3BUTUH COBPEMEHHBIX
WHXEHEPHBIX U KOMIIbIOTEPHBIX
TEXHOJIOT U

Pemartb cTtepeoMeTpuuecKue 3aauu
Ha JIOKa3aTeJIbCTBO MaTEMaTHUYECKUX
OTHOIIICHUH, HAXO0XJICHUE
r€OMETPUYECKUX BEJIMUMH (JIJIUH, YTIIOB,
IJIOIIAICH, 0OBEMOB).

HNcnoab3oBaTh pelleHun
CTEPEOMETPUYECKUX 3aja4
IJIAaHUMETpUUECKre (DaKThl U METO/IBI.

IIpoBoaAUTH JTOTMYECKU KOPPEKTHBIC
JIOKa3aTeIbHbIC  PACCYXKJICHUA  TpH
pelleHun CTEPEOMETPUYECKUX u
MJIAHUMETPUUECKHUX 3a]1ay.

CpaBHUBATL M AaHAJN3UPOBATH
peanbHble CHUTyallud W  BBISBIATH
BO3MOXKHOCTh €€ MOJICIMPpOBaHUsA Ha
SI3bIKE TEOMETPHUH.

MoaenupoBarh peagbHyIo
CUTyallMlI0 Ha $s3bIKE TEOMETPUU U
HCCJIeA0BATh MOCTPOCHHBIE MOJICTHU, B

npu

TOM YHCI€ M C HCIOJIb30BAHUEM
amrapara ajnreopsbl.
HUcnoab3zoBatb KOMIIBIOTEPHBIE

IIPOrpaMMBbI IPH PELICHUHN 3a/1a4.
Hoayyars npeacraBJieHue 0
r€OMETPUM Kak O PpPa3BUBAIOLICHCA
HAayKe, MCCIEAYIOUEH OKPYXaroUUn
MHUD, CBSI3AHHOM  C  pEAIbHBIMHU
0o0OBEKTaMH,  TMOMOTAIOIIEH  pPEelInTh
pEaJIbHBIE KU3HEHHBIE CUTYAIlUU O POJIH
CTEPEOMETPUHN B pa3BUTUU
COBPEMEHHBIX WHXKEHEPHBIX u
KOMITBIOTEPHBIX TEXHOJOT U
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IMoypounoe niianuposanue 'EOMETPUS, 10 knacc

(34 B Heaemt0, 34 yueOHBIX Heaeau, uToro — 102 )

No Jama Tema ypoka
n/n | Ilnan | Dakm
BBenenue B crepeoMeTpuio -234
1 1 neoens OcHoBHbI€E ITpaBUIa U300paKEHUsI HA PUCYHKE IUIOCKOCTH, apaJIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3KA.
2 [TonsATus cTepeoMeTpun: TOUYKA, MPsIMasi, TNIOCKOCTb, MPOCTPaHCTBO. OCHOBHBIE

MpaBWIIa U300paKCHHS HA PUCYHKE TUIOCKOCTH, NMapaJUIeTbHBIX TIPSIMBIX
(OTpe3KoB), cepeIMHBI OTpE3Ka.

3 [TonsTuA: nepeceKaromuecs MIOCKOCTH, IEPECEKAIOIINECs IPAMast U IJIOCKOCTb;
HOJIYIPOCTPAHCTBO.

4 2 neoens [TonsaTus: nepecekaronyecs MIOCKOCTH, IEPECEKAOLINECs IPsMasi U INIOCKOCTh;
HOJIYTIPOCTPAHCTBO.

5 MHororpaHHMKH, 1300paXeHne MPOCTEHIINX IPOCTPAHCTBEHHBIX (BUryp,
HECYIECTBYIOIINUX OOBEKTOB.

6 MHororpaHHMKH, 1300paXKeHne MPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINUX OOBEKTOB.

7 3 neoensn AKCHOMBI CTEPEOMETPHUH 1 TIEPBBIC CIICACTBUS U3 HUX.

8 AKCHOMBI CTEPEOMETPHUH 1 TIEPBBIC CIICACTBUS U3 HUX.

9 AKCHOMBI CTEpEOMETPUH U NIepBbIe clieACTBUS U3 HUX. CrocoObI 3a1aHus
MPSIMBIX M TUIOCKOCTEH B pocTpancTBe. O003HAUEHHS MPSIMBIX U IJIOCKOCTEH.

10 4 neoena N300pakeHune ceueHN mupaMu/ibl, Ky0a U MpU3Mbl, KOTOPBIE IPOXOJIAT Yepe3 UX

pebpa. M3o0paxkeHue nepeceueHus MOIyYeHHBIX MI0CKocTel. PackpammBanue
TTOCTPOCHHBIX CEYEHUN Pa3HBIMU I[BETAMH.

11 N300pakeHne ceueHU MupaMubl, Kyoa u pU3Mbl, KOTOPBIE POXOJIAT Yepe3 UxX
pebpa. M3o00paxeHne nepecedeHns NOIy4EeHHBIX MI0CKOCTel. PackpamBanue
MIOCTPOEHHBIX CEUEHUN pa3HbIMU [[BETAMHU.

12 N300pakeHune ceueHH mupaMuibl, Kyda 1 pU3Mbl, KOTOpPbIE IPOXOIAT Yepe3 UX
pedpa. M3o0pakeHne nepecedyeHus MoJydeHHbIX II0CKOCcTel. PackpamnBanue
MIOCTPOECHHBIX CEUEHUHN Pa3HBIMU IIBETAMH.

13 5 neoena N300pakeHune ceueHni mupaMuibl, Ky0a U MpU3Mbl, KOTOpPBIE IPOXOJIAT Yepe3 UxX
pebpa. M3o00paxeHue nepecedeHrs NOIy4eHHBIX MII0CKOCTel. PackpamBanue
MTOCTPOCHHBIX CEUEHUN pa3HbIMH LIBETAMHU.

14 Merton ciaeaoB AJisi HOCTPOCHUS CEYEHU M.

15 Meton cnenos A nocTpoeHus ceueHuil. CBoiCTBa epeceueHuil NpsSMbIX U
IJIOCKOCTEH.

16 6 neoens Meron cnenoB uis HOCTPOEHUs ceueHH. CBOMCTBA IEPECEUECHUN MPSAMBIX U
IIJIOCKOCTEH.

17 [TocTpoenue ceuenuii B mupamue, Kyoe mo TpeM Toukam Ha pedpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aIUCh 1Iar0OB OCTPOEHUS.

18 ITocTpoenue ceuenuii B nupamuie, Kyoe rmo TpeM toukam Ha pedpax. Coznanue
BBIHOCHBIX YEPTEKEH U 3aIIUCh I1aroB MOCTPOEHUS.

19 7 Heoensn [TocTpoenue ceuenuii B mupamue, Kyoe mo TpeM Toukam Ha pedpax. Coznanue
BBIHOCHBIX YE€PTEXKEH U 3alHCh I1aroB MOCTPOCHUS.

20 [TocTpoenue ceuenuii B nupamue, Kyoe rmo Tpem Toukam Ha pedpax. Co3nanue
BBIHOCHBIX YE€PTEXKEH U 3alHCh I1aroB MOCTPOCHUS.

21 [ToBTOpEHUE IUTAHUMETPUH: TEOpEMa O IPOTNOPLUOHATBHBIX oTpe3kax. [logodue
TPEYTrOJIbHUKOB.
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22 8 neoensa [ToBTOpEeHME nuanumeTpuu: Teopema Menenas. PacueTsl B cedeHMIX Ha
BBIHOCHBIX UepTeskax. Mcropus pa3BUTHS INIAHUMETPUU U CTEPEOMETPUN.
23 KourtpoJabHas padora Nel «cAkcrnomsl ctepeomerpun. CeueHus»
B3anMHoe pacnoJsioskeHue NPSIMbIX B POCTPAHCTBE — 64
24 Bsaumnoe pacrionoxeHue npsMbIX B IpocTpancTse. CKpenyBaromyecs npsmsle.
[Ipu3Haku ckpemuBaromuxcs npambix. [lapamiensHplie npsMble B IPOCTPAHCTBE.
25 9 neoensn TeopeMa 0 CylIeCTBOBAaHUHU U €AMHCTBEHHOCTH IIPSIMOM MapasuieIbHON JaHHOM
MPSIMOM, IPOXOSAIIEN Yepe3 TOUKY IPOCTPAHCTBA U HE JIeKAILEH Ha JaHHOU
npsiMoid. JIeMMa o nepeceueHuu napauieabHbIX MPSIMBIX MJIOCKOCTHIO.
26 [TapamtenpHOCTB Tpex NpsMbIX. Teopema 0 TpexX NapajuIeIbHbIX MPSAMBIX.
Teopema 0 CKpEIMBAOLIUXCA IPSAMBIX.
27 [TapamnensHoe npoexktrpoBanue. OCHOBHBIE CBOKCTBA MMAPALIEIBHOIO
poeKTHUpoBaHus. M300paxkenue pasHbIX GUTYp B MapajuieIbHON MPOSKINH.
28 10 HenTpanbHas npoeKUusA. YTOI ¢ COHAIPABICHHBIMA CTOPOHAMH. YTOJ MEXKIY
Heldens MPSAMBIMHU.
29 3a1a4uM Ha 10Ka3aTeJIbCTBO U UCCIIEIOBAHNE, CBSA3aHHBIE C PACIIOI0KEHUEM
MPSIMBIX B IPOCTPAHCTBE.
IMapajieJbHOCTH NPSIMBIX M IIJIOCKOCTEH B IPOCTPaHCcTBe — 84
30 [ToHsTHA: MapaIeapHOCTh NPSIMOM U INIOCKOCTHU B ITpocTpaHcTse. [IprusHak
NapajuieIbHOCTH MPSAMON U TuI0cKOCTH. CBONCTBA NapasuIeIbHOCTU IPSIMON U
IJIOCKOCTH.
31 11 ['eomeTpuueckue 3a1a4un Ha BBIYUCIICHUE U I0KA3aTENbCTBO, CBSI3aHHBIE 4
Hedens [apaJUIEIbHOCTBIO MIPSIMBIX U IIJIOCKOCTEHN B IIPOCTPAHCTBE.
32 [TocTpoeHue ceuenus, IPOXOIALIETO YEPE3 TAHHYIO MPSIMYIO Ha YEPTEXKE U
MapajuIeIbHOIO APYrou NpsMOM. PacyeT OTHOLLIEHHH.
33 [TapannenpHas IpoeKLUs, IPUMEHEHHUE JIIs IOCTPOSHMSI CEUeHU KyOa n
napajuienenunena. CBoNUCTBa MapaljIesIeNUNe a U IPU3MBI.
34 12 [TapamnensHble ockocTy. IIpu3Haky nmapauieIbHOCTH ABYX INIOCKOCTEH.
35 Heoens TeopeMa 0 mapajuIeIbHOCTH M €IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOALIEH uepes
TOUKY, HE IPUHA/IIEKALTYIO0 JAHHOW MIIOCKOCTH U CIIEJCTBUS U3 HEE.
36 CaoiicTBa napauienbHbIX IJIOCKOCTEH: 0 MapaieIbHOCTH MPSMBIX IIEpeceUeHUs
IIPY NIEPECEUEHUH IBYX MTapaJIJIENIbHBIX INIOCKOCTEH TPETHEH.
37 13 CaoiicTBa napamieiabHbIX MIIOCKOCTEN: 00 OTpe3Kax napauleIbHbIX MPSIMBIX,
Helens 3aKJIFOUEHHBIX MEKY MapaieIbHbIMU IUIOCKOCTSIMU; O IIEPECEUEHUN IPSIMOM C
JBYMsI ITapaJlJIeIbHBIMU IIJIOCKOCTSMHU.
IlepneHAMKYJIAPHOCTH NPSAMBIX U IVIOCKOCTEH B IPOCTPaHCTBe — 254
38 IToBropenue: Teopema Iludaropa Ha mI0CKOCTH.
39 [loBTOpPEHME: TPUTOHOMETPHSI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
40 14 CBoiicTBa Ky0a 1 MPSMOYTOJILHOTO Napajiesenuesa.
41 HeOens Brruucnenue niauH OTpe3KOB B KyO€ 1 MPSMOYTOJIBHOM TMapajuieTenuIiee.
42 [lepneHIUKYISpHOCTD NPSAMOMN U MI0CKOCTH. [IpHU3HaK neprneHuKyIIpHOCTH
MPSIMOM U TNTOCKOCTH.
43 15 [lepneHMKyISAPHOCTD MPSAMOM M IIJIOCKOCTH. [[pU3HAK NepreHINKYISIPHOCTH
Helens MIPSIMOM M TUIOCKOCTH.
44 Teopema o cylecTBOBaHUU U €IMHCTBEHHOCTH IPAMOM, IPOXOAAIIEH uepes
TOUKY IIPOCTPAHCTBA U MEPIEHANKYIIPHON IIIOCKOCTH.
45 [InockocTu ¥ nepneH UKy IIpHbIE UM NIPSMbIE B MHOTOTPAHHUKAX.
46 16 I1110CKOCTH U NEPIIEHIUKYIISIPHBIEC UM IIPSIMbIE B MHOTOIPAHHUKAX.
47 Heoens Ilepnennukynsp u HakioHHadA. [locTpoenue neprnenuKyisapa U3 TOYKU Ha
IPSIMYIO.
48 [lepnennukynsp u HaknoHHas. [locTpoeHne neprneHauKysspa U3 TOUKU Ha
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MPSIMYIO.

49 17 Teopema o Tpex neprneHauKynspax (mpsaMas u oopaTHas)
50 HeOens Teopema o Tpex nepreHauKysApax (mpsamas u oOpaTHas)
51 Yron Mexay CKpelUBarOIMMUCS TPSIMBIMU.
52 18 [Touck nepneHauKyISpPHBIX OPSIMBIX C IOMOIIBIO IEPIIEHIUKYIISPHBIX
Helens IJIOCKOCTEH.
53 OpToroHaibHOE MPOESKTUPOBAHKE.
54 [Toctpoenue ceuenuit Kyda, MpU3Mbl, IPABUIBLHON MUPAMUIBI C IOMOIIBIO
OpPTOTOHAIILHOM MPOEKIIUH.
55 19 [Toctpoenue ceuenuit Kyda, mpU3Mbl, IPABUIBLHON MUPAMUBI C IOMOIIBIO
Helens OpPTOTrOHAJILHOMN MPOEKLIHH.
56 CumMMeTpus B IPOCTPAHCTBE OTHOCUTEIIBHO IJI0CKOCTH. [llmockocT cuMMmeTpuii B
MHOTOTpaHHHUKAaX.
57 [Ipu3Hak neprneHIuKyIIpHOCTH MPSIMOU U MIIOCKOCTH KaK CJIEICTBUE CUMMETPHH.
58 20 [IpaBunbHbIE MHOTOTPAaHHUKH. Pacuér paccTOsHMI OT TOYKH O IIIOCKOCTH.
59 Helensn [IpaBuibHBIE MHOTOTpAaHHUKHU. PacuéT paccTossHMIA OT TOYKH 70 TIOCKOCTH.
60 CriocoObl OIYCTUTH MEPHEHIUKYIISPbl: CHMMETPHUS, CABUT TOUKH IO
MapajuIeIbHON IPSIMOM.
61 21 CaBur 1o HenapayuieIbHOW IPSIMOM, U3MEHEHUE PACCTOSHUMN.
62 Helens KonTtpoabHas padora Ne 2 «B3aumMHoe pacnoJioskeHne NpsiMbIX 0
ILUIOCKOCTEl B MPOCTPAHCTBE»
Yrabl u paccrosiHus — 164
63 [ToBTOpEeHue: yroia Mexay NpsMbIMHA HA IIJIOCKOCTH, TPUTOHOMETPUS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpPEMa KOCHUHYCOB.
64 22 [ToBTOpEHME: Yron Mexay CKpEUIMBAIOIIMMHUCS IPSMBIMU B IPOCTPAHCTBE.
65 Helens I'eomeTprueckne METOIbI BEIUMCIIEHUS YTIIIa MEXAY NIPSMBIMH B
MHOTOTpaHHHUKAX.
66 JIByrpanHbIil yroi. CBONHCTBO JUHEHHBIX YIJI0B JBYTPAHHOIO yIJIa.
67 23 IlepnenukynspHbie I0CKOCTH. CBOKWCTBA B3aUMHO MEPIEHIUKYIISPHBIX
Helens IIJIOCKOCTEM.
68 IIpu3Hak neprneHuKyJIIpHOCTH IUIOCKOCTEH; TeopeMa O MPSIMOil IepeceueHus
JIBYX IJIOCKOCTEN NEPIIEHIUKYISIPHBIX TPETHEH MIIOCKOCTH.
69 [IpsiMoyroibHbIN Napasienenunes; Kyo; NU3MepeHus, CBOHCTBA MPSIMOYTOJIBHOTO
napajuiesenunesaa.
70 24 Teopema 0 quaroHanu NpPsIMOYTOJIBHOIO MapaJuleJeUNea U CIEACTBUE U3 HEE.
71 Helens CrepeoMeTpuuecKre U MPUKIIAJAHbIE 3a/1a4H, CBA3aHHBIE CO B3AUMHbBIM
PacroI0KEHUEM MPSMBIX U IIJIOCKOCTEM.
72 [ToBTOpEHME: CKpELMBAIOLIUECS NPSMBIE, TapaJlIEIbHbIE TUIOCKOCTH B
CTaHJApTHBIX MHOTOTPaHHUKAX.
73 25 [Tapa nmapanienbHbIX INIOCKOCTENW HA CKPEUIUBAIOLINXCS MTPSMBIX, PACCTOSHUE
Helens MEX/1y CKPEIIMBAIOIIMMHUCS MPSIMBIMU B TIPOCTBIX CUTYaIUSX.
74 PaccrosiHre OT TOYKH A0 TNIOCKOCTH, PACCTOSTHUE OT MPSIMOMU JI0 MIOCKOCTH.
75 Brruucnenue paccTosHANA MEXAy CKPEIIMBAIOIIUMHUCS IPSIMBIMH C IIOMOIIBIO
MEPIEHIUKYJIIPHON MJIOCKOCTH.
76 26 TpexrpanHblii yroj, HepaBEHCTBO I TpEXTpaHHBIX yriioB. Teopema Iludaropa,
Hedens TEOpPEMBbI KOCUHYCOB M CHHYCOB JJISl TPEXTPAHHOTO yTJa.
77 DneMeHTHl CPepruuecKoil TeOMETPHH: T€0/Ie3UYEeCKIe JIUHUHU Ha 3emIie.
78 KonTtpoabHnas padora Ne 3 «Y1JIbl H pacCTOAHUSD)
MHOrorpaHHuKH - 74
79 27 Cucremaru3zanus 3HaHUN «MHOTOIPaHHUK U €r0 SJIEMEHTBD)
80 Heoensn [Mupamuna. Buael nupamun. [IpaBuibHas nupamua.
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81 [Tpusma. [Ipsimas u HaksioHHAs npu3Mbl. [IpaBuibHasg npusMma.

82 28 [Ipsimoii mapaienenunen, NpsSMOYrojbHbINA Napaiesenumnen, Kyo.
83 HeOens Boinykinieie MHOrorpannuku. Teopema Ditnepa.
84 Brinykibie MHOrorpannuku. Teopema Ditniepa. [IpaBuiibHbIe U MOTYNIPaBUIIbHBIC
MHOTOTPaHHUKH.

85 29 KontpoJsbHas padora Ne 4 « MHOTOrpaHHUKI»

Helens

BekTopsbl B npocTpancTee — 124

86 [TonsTHE BEKTOpa Ha IIOCKOCTH U B IIPOCTPAHCTBE.
87 CyMMa BEKTOpOB.
88 30 Pa3HocTh BEKTOpOB.
89 HeOens [IpaBusno nmapamienenumnesa.
90 YMHOKEHUE BEKTOPA HA YUCJIO.
91 31 Paznosxenue BekTopa o 0a3ucy Tpex BEKTOPOB, HE JICKAITUX B OJHOU

Helens IJIOCKOCTH.
92 CkansipHO€ poU3BECHUE.
93 Brruncnenue yria Mexay BEKTOpaMH.
94 32 [Ipocreiimune 3a1aun ¢ BEKTOpaMHu.
95 Heldens [Ipocreiimune 3a1aun ¢ BEKTOpaMHu.
96 [Ipocreiimue 3a7a4u ¢ BEKTOpaMH.
97 |33 [Ipocreiimue 3a1auu ¢ BEKTOPAMHU.

Helens

IloBTOpEHUe, 00001IeHNE U CUCTEMATU3ALMS 3HAHUI — 54
98 O06001eHre U cucTeMaTH3alus 3HaHu «B3anMHoe pacnoiokeHue NpsMbIX U
MJIOCKOCTEH B MPOCTPAHCTBEY
99 O060061eHne 1 cuctemMaTu3anus 3HaHu «MHOTOrpaHHUKN»
100 | 34 Hrorosas koHTpoibHas paboTa
101 | neoensn Hroroas koHTpoIbHAs paboTa
102 O06o01enre u cucTeMaTi3anys 3HaHUH: aHAIN3 KOHTPOJIBHOM paObOTHI.
HTOIO - 1024

IHoypounoe miianuposanue 'EOMETPUSI, 11 knace

(34 B Heaemr0, 34 yueOHBIX Heaeau, HToro — 102 u)

)

0 Jama Tema ypoka
n/n | llnan ‘ Dakm

AHanuTH4eckas reomerpus - 154

HOBTOpCHI/IC TCMBI «KOOpI[I/IHaTBI BCKTOpPA Ha IJIOCKOCTH U B IPOCTPAHCTBCY

HOBTOpCHI/IC TCMBI «CKaJ'I}IpHOC TPOU3BCACHUC BEKTOPOB»

HOBTOpCHI/IC TeMbI «BbIUuciIeHus yriia MEKAYy BECKTOpaMU B ITPOCTPAHCTBE»

IToBTOpEeHME TEMBI «Y paBHEHUE IIPSIMON, IPOXOASAILEH YEPE3 ABE TOUKU

ypaBHeHI/Ie IMJIOCKOCTH, HOpMaJib, YPABHCHHUC IIJIOCKOCTHU B OTPEC3KaAX.

ypaBHeHI/Ie IMJIOCKOCTH, HOpMaJib, YPABHCHHUC IIJIOCKOCTHU B OTPEC3KaAX.

BekropHoe nipousBeneHue.

JInHeliHbIC HEPABEHCTBA, IMHEHHOE IIPOrPAMMUPOBAHHUE.

JIuHeliHbIE HEPaBEHCTBA, IMHEHHOE IPOTPaMMUPOBAHUE.

NI SN[V RN W~

S

AHanuTHYeCcKre METOIbI pacuéTa yriia Mex1y IpsIMbIMU B MHOTOI'paHHUKaX.

~
~

AHanuTHYecKre METObI pacuéTa yriia Mex1y IpsIMbIMU B MHOTOI'paHHUKaX.

~
N

®dopmysa pacCTOSHUS OT TOYKHU J0 MJIOCKOCTU B KOOPAUHATAX.
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13 Haxosxnenne paccTostHUI OT TOYKH JI0 TUIOCKOCTH B KyOe.

14 HaxoxneHnne paccTossHUM OT TOYKH /10 TFIOCKOCTH B MPABUIILHON MTUPAMHUIE.

15 KonrtpoJsbHas padora Ne 1 «AHaJIMTHYECKAs] TeOMEeTPHUsD)

IToBTOpeHue, 00001IeHHE U cUucTeMaTH3alus 3HaHUI « MHororpanHuku. CeyeHNss MHOTOTPAHHUKOBY —
154

16 CeueHust MHOTOI'PaHHUKOB: CTaH/IapTHbIE MHOTOI'PAaHHUKHU.

17 CeueHust MHOTOTPaHHUKOB: METOJ] CJIE/IOB.

18 CeueHusi MHOTOTPaHHUKOB: CTaH/IaPTHbIE IJIOCKOCTH, IIEPECEUCHUs IPSIMBIX U
IJIOCKOCTEH.

19 [TapatenpHbIe PAMBIE U IUIOCKOCTH: NTAPAJUICIIbHBIE CEUCHHUS.

20 [TapanienbHble IpsIMbIE U INIOCKOCTU: PACYET OTHOLIEHUH.

21 [TapamienpHble NpsAMBbIE U IUIOCKOCTH: YTIIbI MEXKY CKPEIIUBAIOIIUMUCS
MPSIMBIMH.

22 [lepneHiuKynsipHbIE MPSIMBIE U IIJIOCKOCTU: CTaHIaPTHBIE MAPBI
MEPIEeHIUKYISIPHBIX IIOCKOCTEH U MPSMBIX, CAMMETPUH MHOTOI'PAaHHUKOB.

23 [lepnieHuKynsipHbIE TIPSIMBIE U IFIOCKOCTHU: TEOPEMa O TPeX MepreHANKYIIpax.

24 [lepnieHIuKyNsIpHBIE MIPSMBIE U INIOCKOCTU: BBIUMCIICHUS JUIUH B
MHOTOTpaHHHUKAX.

25 [ToBTOpeHue: IO MHOTOYTOJILHUKOB, (DOPMYITBI JUISI TUTOIIAICH,
COOOpaKeHHsI TO00US.

26 [ToBTOpEHUE: MIOMAAX MHOTOYTOJILHUKOB, (POPMYITBI JIJIs TUIOIIAICH,
COOOpasKkeHHsI TO00HS.

27 [ToBTOpEHME: MIOMAAX MHOTOYTOJILHUKOB, (POPMYIIBI IS TIIOIIAEH,
COOOpaKeHHsI TO00HS.

28 [Inomany ceueHnit MHOTOTPAHHUKOB: IJIOLIA/IA TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpakeHUs MOI00US.

29 [Inomany ceueHnit MHOTOTPAaHHUKOB: IJIOLIA/IA TOBEPXHOCTEN, pa3pe3aHus Ha
4acTH, COOOpaKeHUs MOI00usI.

30 Kontpoabnas padora Ne 2 «IloBropenne: MuororpanHuku. CeyeHust
MHOTOTPAHHUKOB)

O0bém MHOTrOrpannmnka — 174

31 O06wem Tena. O6beM NPSAMOYTOJIBLHOIO apayljieNenunesa.

32 3agauu 00 yBOeHUH KyOa, 0 KBajpaType Kyba; 0 TPMCEKLIUH yIJa.

33 CrepeoMeTpuuecKre 3aJjau, CBA3aHHbIE ¢ 00BEMOM MPSIMOYTOJIBHOTO
napajuiesenunesaa.

34 [Ipuknanuele 3a1a4u, CBI3aHHBIE C BEIUMCICHHEM 00beMa MPSMOYTOJIBHOTO
napajuiesenuneaa.

35 O0BeM NnpsAMOoit TPU3MBI.

36 CrepeoMeTpHUyecKHe 3aJjauu, CBA3aHHbIE C BEIYUCIEHHEM 00bEMOB MPSIMOI
MIPHU3MBI.

37 [Ipuknaanble 3aauu, CBsI3aHHBIE ¢ 00BEMOM MPSIMOI PU3MBI.

38 Brruuciienne 005eMOB TeJ ¢ TOMOIIBIO ONpeieIeHHOro nHTerpaita. Oobem
HAKJIOHHOW MPU3MBI.

39 Brruuciienne 005eMOB TeJ ¢ TOMOIIBIO ONpeieIeHHOro nHTerpaita. Oobem
HAKJIOHHOW MHPaMHUJIBI.

40 ®dopmyna oobema mupamuabl. OTHOIIEHHE 00bEMOB TUPAMUJL C OOIIIUM YTIIOM.

41 ®opmyna oobeMa nupamuasl. OTHOIIEHHE 0O0BEMOB TUPAMUJL C OOIIIUM YTJIOM.

42 CrepeoMeTpuuecKre 3a7jauu, CBI3aHHbIE C BBIYMCIEHHEM 00bEMOB HAKJIOHHOM
MIPU3MBI.

43 CrepeoMeTpuyecKre 3aJauu, CBI3aHHbIE ¢ 00beMaMU MTHUPAMHIBI.

44 [Mpuknanueie 3ana4un mo Teme «OO0BEMBI TE», CBI3aHHBIE ¢ 00bEMOM HAKIIOHHON
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MIPU3MBI.

45 [Ipuknanueie 3anaun no Teme «O0BEMBI TEN», CBSI3aHHBIE ¢ 00BEMOM MUPAMHU/IBI.

46 [Ipumenenne o0beMOB. BeruncieHue paccTosHuUs 10 MIIOCKOCTH.

47 KounrtpoJabHas padora Ne 3 «O0beM MHOTOTpaHHHKA»

Tesia Bpamenus — 244

48 Hununapudeckast TOBEPXHOCTh, 00pa3yroIne IUIHHIPUYECKON TTOBEPXHOCTH.

49 Hunuunp. [psamoit kpyroso# muwmmHap. [hionans NoBEpXHOCTH HUIUHAPA.

50 Konnueckast moBepXHOCTh, 00pa3yromne KOHUIeCKoi moBepxHocTu. Konyc.

51 CeueHune KOHYycCa INIOCKOCTBIO, MAPaJuIeIbHOM INIOCKOCTH OCHOBAHUSI.

52 VYceuennslit konyc. M300pakeHre KOHYCOB U yCEUEHHBIX KOHYCOB.

33 [Tomaae GOKOBOM M TTOJIHON TOBEPXHOCTH KOHYCA.

54 [Tnomraae GOKOBOM ¥ TOJTHOM MOBEPXHOCTH KOHYCA.

55 CrepeomeTpruecKue 3a1a4 Ha I0Ka3aTeIbCTBO U BEIYUCIEHUE, TOCTPOECHUEM
CEUYEHUI HMIMHAPA, KOHYCA.

56 CrepeomeTpruecKue 3aa4u Ha JOKa3aTeIbCTBO U BBIUUCIIEHUE, IOCTPOCHUEM
CEYEeHMI LIWJIMH]Ipa, KOHYCA.

57 [IpukitanHeie 3a1a4n, CBA3aHHBIE C LIWJIMHIPOM.

58 [IpukitagHeie 3a1a4n, CBSI3aHHBIE C LIUIMHAPOM.

59 Cdepa u map.

60 [Tepeceuenue cepsnr u mapa ¢ mwiockocTeio. Kacanue mapa u chepbl
IJI0CKOCTBI0. By v n3o6paxenue mapa.

61 [Tepeceuenue cepsr u mapa ¢ miIockocTeio. Kacanue mapa u chepbl
IJIOCKOCThI0. By u n3obpaxenue mapa.

62 VYpasuenue chepsl. [Lnomans cheps! u ee yacteil.

63 Cummerpus cepsl 1 mapa.

64 CrepeomeTpruecKue 3aa4u Ha I0KAa3aTEIbCTBO U BEIYUCICHUE, CBS3aHHBIE CO
cdepoil u mapom, MOCTPOEHUEM UX CEUEHUN TIIIOCKOCTHIO.

65 CrepeomeTpHuuecKkue 3aaui Ha JOKa3aTeIbCTBO U BHIYMCIICHHE, CBSA3aHHBIE CO
cdepoil u mapom, MOCTPOESHUEM UX CEUEHUN TIIIOCKOCTHIO.

66 ITpuknaanble 3aauu, cBsI3aHHbIE CO CHEPOIl U IApOM.

67 [ToBTOpEHME: OKPYKHOCTH HA MJIOCKOCTH, BBIYUCIEHUS B OKPYKHOCTH,
CTaHJIapTHBIE MTOJO0USI.

68 Pa3znnunble KOMOMHALIMY TEJ BpALLEHUS! © MHOTOTPaHHHUKOB.

69 3anaun no Teme «Tena 1 MOBEPXHOCTH BpalLlEHUS»

70 3anaun no Teme «Tena 1 MOBEPXHOCTH BpalllEHUS»

71 KontpoabHas padora Ne 4 «Tesia 1 noBepXHOCTH BpallleHUSD

ILi1omaau MOBePXHOCTH U 00bEMBI KPYIJIBIX Te — 94

72 O6nwem mumuHapa. Teopema 00 00beMe MPSIMOTO MHJIUHIpPA.

73 Brruuciienne 005eMOB TeJ ¢ TOMOIIBIO ONpeieIeHHOro nHTerpaita. Oobem
KOHYyca.

74 [Tnomraau 60K0BOI 1 OTHOM MOBEPXHOCTH KOHYCA.

75 CrepeoMeTrpuuecKkre 3a7jau, CBI3aHHbIE C BBIYUCIEHUEM 00bEMOB IIMIIUHIPA,
KOHYyca.

76 [Tpuknanueie 3ana4n 1Mo TeMe «OO0bEMBI U MIJIOMAAN MOBEPXHOCTEH Tell.

77 O6bem mapa u mapoBoro cekropa. Teopema 006 o6beme mapa. [lmomrans chepsr.
CrepeoMeTpuyecKHe 3aJjauu, CBI3aHHbIE C BEIYUCIEHHEM 00BEMOB 111apa,
1IapOBOr'0 CErMEHTA U IIAPOBOrO CEKTOpA.

78 [Ipuknagueie 3agaun 10 TeMe «OOBEMBI TE», CBSI3aHHBIE C 00HEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEX Ty TUTOIIAAIMU TTIOBEPXHOCTEH 1
00BEMamMK MOAOOHBIX TETI.

79 [TonoOHsIe Tena B mpocTpancTBe. Vi3MeHeHne o0beMa MpH 1mo1o0uu.
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CrepeoMeTpuyecKHe 3aauu, CBSI3aHHbIE C BHIYUCICHUEM 00BEMOB Tell U
IJIOLIA/IEN TOBEPXHOCTEH.

80 KonTpoabHas padora Ne 5 «Iliiomaam noBepxXHOCTH M 00beMbI KPYIJIbIX
T

JBuKxeHUs — Su

81 JBmxenus npoctpanctBa. OtoOpaxkeHus. J{BHKEHHs U paBeHCTBO (HUTYD.
OO0m1me cBoiicTBa IBMKCHUH.

82 Buabl aBrkeHuU: napajuieabHbli IEPEHOC, HEHTPAIbHAS. CHMMETPHSL, 3€pKalbHas
CUMMETpPHS, TOBOPOT BOKPYT MPSIMON.

83 [IpeobpazoBanus mogodus. [Ipsmas u chepa Diinepa.

84 I'eomeTpuueckue 3a1aun Ha MPUMEHEHHUE ABUKCHHUS.

85 KonTtpoabnas pabora Ne 6 «BekTopbl B IPOCTPAHCTBE»

IToBTOpeHue, 06001eHNe U ccTeMaTH3alusl 3HAHUH — 174

86 O6o61maroniee MOBTOPEHUE MOHITHI U METOJI0B Kypca reomerpuu 10-11 kimaccos,
cucreMarusanus 3HaHul: «[lapajienbHOCTh IPSIMBIX U IUVIOCKOCTEN B
IIPOCTPAHCTBE

87 O6o61maroniee MOBTOpEHNE OHATUN U METO/10B Kypca reomerpun 10-11 kinaccos,
cUCTeMaTu3alusl 3HaHUl: «BeKTOphI B IPOCTPAHCTBE»

88 O6o01maroiiee MOBTOPEHHE MOHATUN U METO0B Kypca reomerpun 10-11 kmaccos,
cUCTEeMaTu3alus 3HaHu|: «BEKTOpHI B IPOCTPaHCTBE»

89 O6o61maroniee MOBTOpEHNE OHATUN U METO/I0B Kypca reomerpun 10-11 kinaccos,
cucteMaru3anus 3HaHui: «O0beM MHOTOTPaHHUKA)»

90 O6o0061aroiiiee NOBTOPEHNUE MOHIATUI U METO10B Kypca reomerpun 10-11 kinaccos,
cucteMarusanus 3HaHui: «O0beM MHOTOTPaHHUKA»

91 O6o01maroiiee MOBTOPEHHE MOHIATHIM U METOI0B Kypca reomerpun 10-11 kmaccos,
cucremaru3anus 3HaHui: «[1nomaay moBepXHOCTH U 00BEMBI KPYTJIBIX TEID»

92 O6o01maroiiee MOBTOPEHHE MOHIATUIM U METOI0B Kypca reomerpun 10-11 kmaccos,
cucteMmaru3anus 3HaHui: «[1momaay moBepXHOCTH U 00BEMBI KPYTIIBIX TEID

93 HTorosasi KOHTpOJIbHasi paboTa

94 Hrorosasi koHTpoOJIbHasI padoTa

95 [ToBTOpEeHME, 0600IICHIE U CUCTEMATH3AITUs 3HAHH.

96 HcTopus pa3BUTHSI CTEPEOMETPUN KaK HAYKU U €€ POJIb B Pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUH.

97 Hcropus pa3BUTHSI CTEPEOMETPUM KaK HAYKH U €€ pPOJIb B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUH.

98 Hcropus pa3BUTHSI CTEPEOMETPUN KaK HAYKU U €€ pOJIb B pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUH.

99 Hcropus pa3BUTHSI CTEPEOMETPUN KaK HAYKU U €€ pOJIb B pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTH.

100 WcTopus pa3BUTHS cTepeOMETpUN KaK HaAyKU U €€ poJib B pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUH.

101 Hcropus pa3BuTHs CTEPEOMETPUN KaK HAYKU U €€ pOJIb B Pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHH.

102 Hcropus pa3BuTHs CTEPEOMETPUN KaK HAYKU U €€ pOJIb B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUH.

HTOI'O - 1024
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