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HOACHUTEJIbBHAA 3AIINCKA
HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

I'eoMerpus sBiIsseTCsS OHUM U3 0Aa30BBIX KYpCOB HAa YPOBHE CPEAHETO OOIIEro o0Opa3oBaHMsl, TaK KakK
obecrieunBacT BO3MOXKHOCTh HM3YUYCHHS JAUCIUILINH ECTCCTBCHHOHAYYHOW HAMPABICHHOCTH W IMPEIMETOB
ryMaHUTapHOTO MHKIIA. [T0CKOJIBKY JOTHYECKOe MBIIUICHUE, (OPMUPYEMOE TIPH M3YYCHUU OOYJArOIIHMHUCS
MOHATUMHBIX OCHOB T'€OMETPUH, IPHU JI0KA3aTEJIbCTBE TEOPEM M IOCTPOCHUM LIETOYKU JIOTUYECKUX
YTBEPKJICHUM TMpPU PEIICHUH TEOMETPUYECKUX 3a7a4y, yYMEHHE BBIJIBUTaThb W OINPOBEPratb THIIOTE3bI
HEMOCPEACTBEHHO HCIIOJB3YIOTCA TMPU PEIICHWM 33/1a4 €CTECTBEHHOHAYYHOrO IMKJa, B YaCTHOCTH
¢buznyecKux 3anad.

ens ocBoeHHs mporpamMmbl ydeOHOTO Kypca «I'eomeTpusi» Ha YriIyOJIEHHOM YpOBHE — pa3BUTHE
WHJIMBUIYAIBHBIX CIIOCOOHOCTEH 00yUYaromMXCcs MPU U3YICHUU T€OMETPHH, KaK COCTABIISIONICH MpeIMETHON
obnactu «MatemaTuka u HHGOpPMaTHKa» Yepe3 obecreueHrne BO3MOKHOCTH MPUOOPETEHUS M UCTIOJIb30BaHUS
OoJsiee TIIyOOKHX TE€OMETPUYECKUX 3HAHMM U JEHCTBUM, CHENU(UUHBIX T€OMETPUU, U HEOOXOIUMBIX IS
YCHENTHOTO Po(ecCHOHaTEHOTO 00pa30BaHMs, CBI3aHHOTO C UCIIOJIB30BAHIEM MATEMAaTHKHU.

[IpuopureTHpIMU 3a7a4aMu  Kypca TEOMETPUM Ha YIUIYOJIEHHOM YypPOBHE, PACHIUPSIONIUMUA |
YCHJIMBAIOIIUMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

® pacIIMpEHHE TPEACTABICHHUS O TEOMETPUU KaK dYacTH MHPOBOW KyJIbTypbl H (opmMupoBaHHE
OCO3HAaHMS B3aUMOCBS3U T€OMETPUU C OKPYKAKOIIUM MUPOM;

e popMHpOBaHUE MPEJCTABICHUS O MPOCTPAHCTBEHHBIX (PUTYypax Kak O BAKHEUIINX MATEeMATHYECKUX
MO/JIEJIAX, TIO3BOJIAIONIMX OMKUCHIBATH U U3Y4aTh pa3HbIC ABJICHUSA OKPYKAIOUIEr0 MUpPA; 3HAHWE OHATUUHOTO
anmapara no pazaeny «CrepeoMeTpus» IMIKOJIBHOIO Kypca Fr€OMETPHH;

e popMHpOBaHWE YMEHHUS BJAQJCTh OCHOBHBIMHU TOHATHSAMH O MPOCTPAHCTBEHHBIX (HTypax W HX
OCHOBHBIMH CBOWCTBAaMH; 3HaHUE TeOpeM, (OPMYJT U YMEHUE WX TPUMEHSATH;, YMEHHUS JTOKA3bIBaTh TEOPEMBI U
HaxOJIUTh HECTAHIAPTHBIC CTIOCOOBI PEIICHUS 33714,

e (hopMupoBaHHE YMEHHUS PAcIO3HABATH HA YEPTEkKaxX, MOJCIAX U B peaJbHOM MHUPE MHOTOI'PAHHUKHU U
TeJla BpalleHUs; KOHCTPYUPOBATh T€OMETPUUYECKUE MOCIIH;

¢ popMHUpOBaHHE TOHUMAHUSI BOBMOXXHOCTH aKCHOMATHYECKOTO TOCTPOCHHUS MAaTeMaTHYECKUX TCOPHIA;
(dhopMupoBaHUE TOHUMAHKS POJIH AKCHOMATUKH IPH TIPOBEICHUH PACCYKICHU;

e popMHpOBaHHWE YMEHHUS BIAJCTh METOJAMH JIOKA3aTEJIbCTB M AJITOPUTMOB PEIICHHS; YMEHUS HX
MIPUMEHATh, IPOBOJUTH JI0KA3aTEIbHbIE PACCYKACHUS B XOJI€ PEIICHUs] CTEPEOMETPUUYECKUX 3a7a4 U 3a]a4 ¢
MPAaKTUYECKUM COJIep)KaHueM; (opMuUpoBaHUE TMPEACTABICHUS O HEOOXOJUMOCTH JI0OKa3aTeIbCTB TIPH
000CHOBaHMM MaTEMaTHUECKUX YTBEPXKICHUH U pPOJM AaKCMOMAaTUKU B MPOBEACHUU JCTyKTHBHBIX
pacCyXIeHNM;

® pPa3BUTHE M COBEPUICHCTBOBAHWE HMHTEIEKTYaJbHBIX M TBOPUYECKUX CHOCOOHOCTEH oOydaromuxcs,
MO3HABATEIbHOM aKTUBHOCTHU, UCCIEAOBATENbCKUX YMEHHUH, KPUTUYHOCTH MBIIIJIEHUS, UHTEPECa K U3YUEHUIO
TE€OMETPUH;

e popmupoBanue (PyHKIIMOHATBLHON TPAMOTHOCTH, pPEJIeBAaHTHOW T€OMETPUU: YMEHHS pPAaclO3HaBaTh
MIPOSIBIIEHUS] TEOMETPUUECKUX MOHATUH, 0OBEKTOB M 3aKOHOMEPHOCTEH B PEAbHBIX KU3HEHHBIX CUTYAIUAX U
Ipy  W3YYCHHH JPYrUX VYUYEOHBIX TMPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEHM U 3aKOHOMEPHOCTEH,
MOJIEIMPOBAHUS PEAIbHBIX CUTYallUi, MCCIEIOBAHUSI MOCTPOCHHBIX MOJENIEH, HHTEPIPETAIUU MTOTYYCHHBIX
pe3yJabTaTOB.

OcHoBHBbIE cojiepxkaTenbHble JIUHUM Kypca «I'eomerpun» B 10—11 knaccax: «lIpsimbie 1 mI0CKOCTH B
NpoCcTpaHcTBe», «MHororpaHHukn», «Tema BpameHus», «BekTopel MU KOOpPAMHATHI B IPOCTPAHCTBEM,
«/IBM>KEeHMS B TPOCTPAHCTBEY.



CohopmynupoBannoe B DenepaabHOM TOCYIApPCTBEHHOM O00pa30oBaTENbHOM CTaHAAPTE CPEIHErO
oOmiero oOpa3oBaHusi TpeOOBaHHE «YMETh OIEPHUPOBATH MOHATUSAMHY», PEIEBAHTHBIX T'€OMETPHUH Ha
yray6néHHoM ypoBHe oOyueHust B10—11 kimaccax, OTHOCHTCS KO BCEM COJIEPIKATEIbHBIM JIMHUSAM Y4eOHOTO
Kypca, a popMHUPOBaHUE JIOTHYECKUX YMEHUHN pacipeensieTcs He TOJIBKO 10 COJAepKAaTeIbHbIM JIMHUSM, HO U
no roxam oOyuyenus. Conep:kanue oOpa3oBaHUs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yJabTaTaM OCBOCHUS
[TpumepHoOit paboueit mporpaMMBbl, pacpeeIEHHBIM 110 TOAaM 00yUICHHSI, CTPYKTYPHPOBAHO TAKMM 00pa3oM,
9TOOBI KO BCEM OCHOBHBIM, NMPHHIIMITAAIHHBIM BOTIPOCaM OOYydYaroIuecs 0Opallaiuch HEOJHOKPATHO. ITO
MI03BOJISIET OpPraHHU30BAaTh OBJIAJICHHUE I'€OMETPUYECKMMH IOHATUSMH M HaBbIKAMH IOCIEAOBATEIbHO U
MOCTYIATENBHO, C COOMIOACHNEM MPUHIINIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIIOUATh B OOIIYIO CUCTEMY
F€OMETPUYECKUX TMpEACTaBICHUN o0O0ydaromuxcsi, pacmupss U yrayonss e€, oOpa3ys IpouHbIe
MHO>KECTBEHHBIE CBSI3H.

[lepexon k M3y4eHHIO T€OMETPUU HA YIIIyOJIEHHOM YPOBHE IO3BOJISIET:

— co3/1aTh ycloBus A quddepeHnnanun o0ydeHus, MoCTPOEHUsI HHANBUAYAIbHBIX 00pa30BaTeIbHbIX
porpaMM; oOecrneyuTh YriayOJ€HHOE H3yuYe€HHE T'€OMETPUM KakK COCTaBJISAIOLIEH y4eOHOro mnpeaMera
«Marematuka;

— HOJrOTOBUTHh OOYYalOMIMXCS K MPOJOJDKEHHIO M3YYEHHUsI MAaTeMaTUKU ¢ y4€ToM BbIOOpa Oyamymieit
npodeccuu, odecrieunBas MPeeMCTBEHHOCTh MEXKTy OOIIMM U MpodeccnoHalIbHBIM 00pa30BaHUEM.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

B YueOnoM miane Ha m3ydeHue yriryos€HHOTO Kypca reomerpuu B 10—11 kiraccax oTBOAMTCS HE
MeHee 3 yuyeOHBIX YacoB B HEJEI0 B TEUEHHE KaXKIOro roja oOy4deHHs, BCEro 3a JBa rojaa oOydyeHus — He
MeHee 204 yaeOHBIX 4acoB.

Iliianupyemble npeaMeTHbIE pe3yJabTaThbl 0cBoeHus1 [IpumepHoii padoyeii mporpaMmmsl (1o rogam
00y4eHms1)

OcBoenmne yuebHOro kypca «l'eomeTpus» Ha ypOBHE CpeaHero o6Iiiero oOpa3oBaHHs JIOJKHO
obecneunBaTh TOCTHKEHUE CIEAYIONINX IPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB:
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e (CBoOOJHO OmEepUpOBaTh OCHOBHBIMU TOHATHSMU CTEPEOMETPHU TPH PEHICHUH 3a/1a4 W IPOBEACHHH
MaTeMaTH4eCKUX PacCyKICHUH.

e [IpuMeHSTHh aKCHOMBI CTEPEOMETPHHU U CIEACTBUS U3 HUX IPH PEHICHHH T€OMETPUUCECKHX 3a1a4.

e KilaccupunupoBaTh B3aUMHOE PACIIOJIOKEHHE MPSIMBIX B MPOCTPAHCTBE; IUIOCKOCTEH B MPOCTPAHCTBE;
IPSIMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE.

e (CBoOOJHO OmNEpUPOBATH MOHSATHSIMH, CBSI3AHHBIMH C YIiaMd B IPOCTPAHCTBE: MEXKIY NPSMBIMH B
MIPOCTPAHCTBE; MEXKY MPAMON U TIIOCKOCTBIO.

e  (CB00OJHO ONEPUPOBATH MOHATUAMH, CBSI3aHHBIMUA C MHOTOTDAHHUKAMHU.

e (CB0o0OAHO pacro3HaBaTb OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MpU3Ma, MUpaMUJa, MPSMOYTOJbHBIN
napasenenunes, Kyo).

e KrnaccugpunupoBaTb MHOTOTPaHHUKH, BEIOMPAst OCHOBaHUS IS KIIaCCU(HUKALIUH.

e (CB00OAHO ONEPUPOBATH MOHATUSMH, CBA3AHHBIMU C CEYEHUEM MHOTOTPAHHUKOB IJIOCKOCTBIO.

e BpImonHATh mapajuienbHOE, LEHTPAIbHOE M OPTOTOHAIBHOE IMPOEKTHPOBAaHUE (UTYp Ha IUIOCKOCTH;
BBITNOJIHATH U300pakeHus: (PUryp Ha IIOCKOCTH.



CtpouTh CeueHUs] MHOTOIPAHHUKOB PA3JIMYHBIMUA METOJIaMHU, BBIMOJHATH (BBIHOCHBIE) IJIOCKUE YEPTEKHU
U3 PHUCYHKOB MPOCTBIX 00BEMHBIX (PUTYpP: BHJI CBEPXY, COOKY, CHU3Y.

BoruucnsaTe miomaa MmoBEpXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma, MUPAMUJIA), TEOMETPUUYECKUX Tel C
pUMEHEHHEM (HOPMYIL.

CBOOOTHO OTIEPUPOBATH TIOHSATUSMHU: CAHMMETPHS B IIPOCTPAHCTBE; IIEHTP, OCh U TUIOCKOCTh CUMMETPHH;
IIEHTP, OCh U TIIOCKOCTh CHMMETPUU (PUTYPHI.

CBOOOTHO OTIEPUPOBATH MOHATHAMHE, COOTBETCTBYIOIIIMMH BEKTOPaM M KOOPJIMHATAM B IIPOCTPAHCTBE.
BpInonHATE 1elCTBUS HAJl BEKTOPAMHU.

Pemarp 3agaum Ha [10Ka3aTeabCTBO MAaTEMaTHUYECKHUX OTHOIIEHUH M HaXO0KJIEHUE TE€OMETPUYECKHUX
BEJIMYWH, MPUMEHSS HM3BECTHBIE METOJBI TPHU PEIICHHH MaTeMaTHYeCKUX 3a/lady TMOBBIIIEHHOTO U
BBICOKOTO YPOBHS CJIOXHOCTH.

[IpuMensTh TpocTeIIMe TMPOrpaMMHBIE CPEJICTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI MU
pELICHUH CTEPEOMETPUUECKHX 3ajiay.

W3Bnekatp, mpeoOpa3oBbIBATH W WHTEPHPETUPOBATH  WHOOpPMAIMIO O  MPOCTPAHCTBEHHBIX
TeOMETPUUECKHX (PUTYpax, MPEICTABICHHYIO HA YePTEKax U PUCYHKaX.

[IpuMeHsTh TIOJIyd€HHBIE 3HAHWS HA TPAKTHUKE: CPAaBHUBATh M aHAIM3UPOBATh PEATbHBIC CHUTYAIlWH,
MPUMEHSATh HM3YyYEHHBIE TOHATHUS B TIPOIECCE TMOMCKA PEIICHHS MaTeMaTH4YeCKd CPOpMYIHPOBAHHON
npoOieMbl, MOJIEIMPOBATh peajibHble CHUTYyallUM Ha $3bIKE T€OMETPUH, HCCIENOBATh IOCTPOCHHBIE
MOJENU C UCIHOJIb30BAaHUEM TE€OMETPUUYECKUX TMOHATUH U TEopeM, ammapata aireOpbl; pemarhb
MIPAKTUYECKHE 3a7a4l, CBSI3AHHBIE C HAXOXKICHUEM F€OMETPUUYECKUX BEIUYHH.

Nwmets mpencrabienns o0 OCHOBHBIX dTamax Pa3BUTUS T'€OMETPUU KaK COCTaBHOM 4YacTH (yHIaMeHTa
Pa3BUTUS TEXHOJIOTUH.
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CB00OOZHO OmEpUPOBATh TOHSITHSAMH, CBS3aHHBIMH C IWIMHAPUYCCKON, KOHWYECKON W chepudecKoin
MMOBEPXHOCTAMHU; OOBACHATH COCOOBI OTYUCHHUS.

OnepupoBath MOHATUSAMH, CBSI3aHHBIMU C T€JIAMU BPALEHUS: IIIIUHAPOM, KOHYCOM, CEepoi U 1apoMm.
PacrioznaBate Tena BpaieHust (IMUIMHAP, KOHYC, cdepa U map) U OObSICHATH CIOCOOBI MOTYYSHHS Tell
BpAaIlICHHUS.

Knaccuduimpoats B3auMHOE pacmoiokeHue chepbl U MI0CKOCTH.

BbluncnsaTe BENTWYHMHBI SJEMEHTOB MHOTOTPAHHMKOB W Tel BpalleHus; OO0bEMBI U  IUJIOUIAAU
MOBEPXHOCTEH MHOTOTPAHHHUKOB U TE€JI BpalleHHs], TEOMETPHUECKUX TeJl C MPUMEHEHHEM (POpMYIL.
CB0OOOTHO OTIEpUPOBATH MOHATUSAMU, CBSI3aHHBIMU C KOMOWHAIMSIMH T€J BPAIllEHUs 1 MHOTOTPAHHHUKOB:
MHOTOTPaHHUK, BIIUCAHHBINA B chepy U OMUCAHHBIN O0KOJIO cdepbl; chepa, BOUCAHHAS B MHOTOTPaHHHUK
WJIH TEJIO BPAIllCHUSI.

BbIYHCHATE COOTHOIIEHHS MEKIY TUIOMIAIIMU TOBEPXHOCTEN 1 00bEMaMU TIOTOOHBIX Tell.

N300paxkaTe u3ydaeMble (DUTYPHI; BBIIONHITH (BBIHOCHBIE) IUIOCKHME UYEPTEKU U3 PUCYHKOB MPOCTHIX
00BEMHBIX QUTYp: BUJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEIl BpaIllCHHUS.

W3Bnekatb, HMHTEPHIPETUPOBATH W  MPeoOpa3oBBIBATH  HHPOpPMAIMIO O  MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX QUrypax, MPeJACTaBICHHYIO HA YePTEeKax U PUCYHKAX.

CB00OTHO OTIEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE.

BrinonHsATe onepannu HaJl BEKTOPAMHU.

3ajaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.



e Pemare reoMeTpUYECKUE 3a/1a4U HA BBIYMCIICHUE YIJIOB MEXKIY IPSIMBIMU U IUIOCKOCTSMHU; BBIYUCIICHHUE
PacCTOSIHUM OT TOYKHU [0 IUIOCKOCTH; B LIE€JIOM, Ha IIPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO METOJA IpU
peuieHun.

e (CBo0OAHO OMEpPUPOBATH MOHSATHIMHU, CBS3aHHBIMU C JBIKEHHEM B IPOCTPAHCTBE, 3HATh CBOWCTBA
JIBVKCHHH.

®  BBINOJHATh M300paKEHHUS MHOTOIPAHHUKOM U TEJI BpaLIEHUS IMpU [apajuleIbHOM IEpEeHocCeE,
LEHTPAJIBbHON CUMMETpPUH, 3€pKaIbHOW CHUMMETPUH, IPU MOBOPOTE BOKPYI MPsAMOi; mpeoOpazoBaHus
noJ100u4.

e CTpouTh ceYeHHs] MHOTOIPDAaHHUKOB M TeJl BpallleHUs: CEYEeHHs UWIMHIApa (mapauieabHO |
MEPIEeHIUKYIIIPHO OCH), CEYeHMsI KOHyca (IapajuleIbHOE OCHOBAHUIO M MPOXOJSIlEe Yepe3 BEPIINHY),
CE4eHMs 11apa.

e lcnonb30BaTh METOABI MOCTPOCHHSI CEHYEHMI: METOJ CIEIO0B, METOJ BHYTPEHHETO IPOECKTUPOBAHMS,
METO/] IEPEHOCA CEKYILEH MIOCKOCTH.

e JlOKa3bIBaTh FEOMETPUUYECKHUE YTBEPIKICHHUS.

e [IpumeHnsaTe reomerpuyeckue (akThl I pEIICHUsS CTEPEeOMETPUUECKUX 3ajjad, MpernoJiaratoininx
HECKOJIbKO IIaroB PeleHus], €CIU YCIOBUS IPUMEHEHUS 3a/JaHbl B IBHOM U HEIBHOH dopme.

e Pemarp 3amauu Ha JOKAa3aTebCTBO MATEMATHMYECKMX OTHOLIEHUWM M HAXOXKIECHUE TI'€OMETPUUYECKHUX
BEJINYMH.

e [IpumeHsATh NOpOrpaMMHBIE CPEACTBA M AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI IPH PELICHUU
CTEPEOMETPUYECKUX 3a]1a4.

e [IpuMeHATH MOJY4YECHHBIC 3HAHUS HA IPAKTHKE: CPAaBHUBATH, AHAJIM3UPOBATH U OLEHUBATh PEAJIbHBIC
CUTyallud; IPUMEHATh W3Yy4YCHHBIC IIOHATUSA, TEOPEMBI, CBOMCTBA B IIPOLECCE IIOMCKA PEIICHUs
MaTeMaTU4ecKu Cc(HOpMYIUPOBAaHHON MpPOOIEMbI, MOJIEIUPOBATh pEAJbHbIE CHUTYyallMM Ha S3bIKe
TE€OMETPHH, HCCIIEN0BATh NOCTPOCHHBIE MOJEIIN C UCIIOJIB30BAHUEM I'€OMETPUUECKUX TIOHATHH U TEOPEM,
anmapara ajireOpbl; pellaTb MPaKTHYECKUE 3aJaud, CBS3aHHBIE C HAXOXAECHUEM T'eOMETPUYECKUX
BEJINYMH.

e Nwmerb npencraBieHus 00 OCHOBHBIX 3Tallax Pa3BUTHs I'€OMETPUM KaK COCTaBHOW yacTH (yHAaMeHTa
Pa3BUTHS TEXHOJIOTHM.

COJIEP’)KAHUE YUYEBHOT'O KYPCA (110 TOJAM OBYUEHMSI)
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IIpsiMble U MUIOCKOCTH B MIPOCTPAHCTBE

OcHOBHBIE TMOHATHUS CTepeoMeTpuH. Touka, mpsMas, IUIOCKOCTb, HpocTpaHcTBo. IloHsTne 006
aKCMOMAaTHYECKOM IIOCTPOEHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHH U CIIEJCTBUS U3 HUX.

B3aumHOe pacnosokeHue MpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECSA, MapajUIeNbHBIE WU
CKpeluBaromuecs npaMele. [Ipusnaku ckpemuBaronmxcs npsaMbix. [lapamieasHOCT IPAMBIX U NIJIOCKOCTER
B NPOCTPAHCTBE: MapajuleibHbIE MPsAMbIE B MPOCTPAHCTBE; MapaIENbHOCTh TPEX MPSAMBIX; MapajlieIbHOCTh
npsMoil U 1uiockoctH. IlapamienbHoe W LEHTpalbHOE NMPOEKTUpOBaHHE, M300paxeHue ¢uryp. OCHOBHBIE
CBOMCTBA MapajuIeNbHOTO MpOeKTUpoBaHMs. M300paxkeHune ¢uryp B mapanienbHOW MNPOEKIMU. YTIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; yroJl MEXAy HpsIMbIMM B HpocTpaHCTBe. [lapaiienbHOCTh IMIIOCKOCTEM:
napaiesibHble TUIOCKOCTH; CBOMCTBA MapaijieNbHbIX IIocKkocTel. [IpocTeiiine mpocTpaHCTBEHHBIE (PUTYPBI
Ha IUIOCKOCTH: TETpa’p, NapauleIenUIe; IOCTPOCHUE CEUEHUH.



[lepneHUKYIAPHOCTD IPSIMOU U IUIOCKOCTHU: NEPIEHIUKYISIPHBIC NIPAMBIE B IIPOCTPAHCTBE, HPSMBIE
NapajuleIbHbIE U NEPIECHAUKYISIPHBIE K IUIOCKOCTH, IIPU3HAK MEPIEHIUKYISIPHOCTH IPSIMOM U INIOCKOCTH,
TEOpeMa O MpPSIMON MEPHEHAUKYIAPHON IuIocKkocTH. OpToroHanbHOE HpoeKkTupoBaHue. Ilepnenauxynsp u
HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 IIOCKOCTH, PACCTOSIHUE OT MPSAMOM A0 MIOCKOCTH, MPOEKUUs (PUTypbI
Ha IUIOCKOCTb. llepneHauMKynaspHOCTh IUIOCKOCTEM: NPHU3HAK NEPHEHAMKYIIPHOCTH [BYX IUIOCKOCTEM.
Teopema o TpEX MepneHANKYISIPAX.

Yribl B IPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO; JBYIPAHHBIM YroJ, JTUHEHHBIM Yroi
JBYTPaHHOIO yrija. TpéXrpaHHbIi U MHOrorpaHHele yriibl. CBONCTBA IJIOCKMX YIJIOB MHOTOTPaHHOIO YTJa.
CBolicTBa IUIOCKUX M [JBYIPAHHBIX YIVIOB TPEXITPAHHOIO Yyrja. TeopeMbl KOCMHYCOB M CHHYCOB JUIf
TPEXTPAHHOTIO YIJIA.

MHOrorpaHHMKHU

Buapl MHOrOrpaHHUKOB; pa3BEPTKa MHOTOTpaHHUKa. [Ipu3ama: N-yrojgbHas npu3Ma; mOpsMas |
HaKJIOHHas TpPU3MbI; OOKOBas M TOJHAas MOBEPXHOCTb Npu3Mbl. llapannenenunen, npsMOYroJbHBIN
napajuieJienune]] ¥ ero cBoiictBa. Kparwaiimme myTd Ha TMOBEPXHOCTH MHOTOTpaHHUKa. Teopema Dumepa.
[IpoctpancrBennas teopema Iludaropa. Ilupamupa: n-yrosibHas nupamMuaa; MNpaBUIbHAS U yceu€HHas
nupamuabl. CBolicTBa pébep M OOKOBBIX I'paHel MpaBWIbHOM mupamuabl. [IpaBuibHbIE MHOTOTPaHHUKU:
MpaBUJIbHAS MPU3Ma U TIPaBUJIbHAS MMpaMU/a; TPaBUIIbHAS TPEYroJIbHAS MTUPAMUIA U TIPABWIIBHBINA TETPAdIP;
ky0. [IpeacraBineHue o NpaBUIbHBIX MHOTOTPAHHUKAX: OKTA3p, JOJAEKAdAP U UKOCASIP.

Brluncinenue 2leMEHTOB MHOTOTPAaHHUKOB: péOpa, auaroHanw, yrael. [lmomans OokoBoM
MOBEPXHOCTH W TIOJIHOHW TOBEPXHOCTH TPSIMOW MPU3MBI, IUIOIIAJb OCHOBAaHHM, TeopeMa O OOKOBOH
MMOBEPXHOCTH TPsSMON Tipu3Mbl. [lmomans GOKOBOW MOBEPXHOCTH M TOBEPXHOCTH MPABWIIBHOW MHUPAMU/IBI,
TeopeMa O IUIOIIAIN YCeUEHHOW MUPaMU/IBbI.

CummeTpHst B MPOCTPAHCTBE. DJIEMEHThl CUMMETPUU IPAaBUIIBHBIX MHOTOIPAaHHUKOB. CHMMeETpus B
MPaBUJILHOM MHOTOTIPAaHHMKE: CHMMETpUs Mapajuielenuneaa, CUMMETPUsT IPABWIBHBIX MPU3M, CUMMETPUS
MPaBUIILHON TUPaMUJIbI.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[TonsiTHs: BEeKTOp B NPOCTPAHCTBE; HYJIEBOM BEKTOp, JJIMHA HEHYJIEBOIO BEKTOPa; BEKTOPHI
KOJUIMHEapHbIE, COHAIPABICHHBIE W MPOTUBOIOJIOXKHO HAIMpPABICHHbIE BEKTOpPHL. PaBEeHCTBO BEKTOPOB.
JleicTBUsL ¢ BEKTOpaMU: CJIOXKEHHE M BBIYMTAHHE BEKTOPOB; CyMMa HECKOJBKHX BEKTOPOB; YMHOKEHHE
BekTopa Ha uymcio. CBoiicTBa cioxeHUs BeKTOpoB. CBOICTBa yMHOKEHHUS BekTopa Ha uucio. llonsrue
KOMILIaHapHbIe BeKTOpHI. [Ipu3Hak koMiianapHocTH TpEX BekTopoB. [IpaBuno napamienenunena. Teopema o
pa3joKEeHUU BEKTOpa Mo TPEM HEKOMIUIAaHAPHBIM BekTopaM. I[IpsiMoyronpHas cuctemMa KOOpIMHAT B
npoctpancTtBe. KoopauHatsl BekTopa. CBs3b MEXIY KOOpAMHATAMH BEKTOpa U KOOpAMHATAMU TOYEK. YTOI
Mexay BekTopamu. CKalsipHOE MTPOU3BEICHUE BEKTOPOB.

11 x1acc

Tesna Bpamenus

[TonsTus: UMAMHApUYECKas MOBEPXHOCTh, KOHMYECKas IOBEPXHOCTb, cepuyeckas HNOBEPXHOCTH,
oOpasyromue noBepxHocted. Tena BpalieHus: MUIMHIP, KOHYC, YCeu€HHBINH KOHYC, cdepa, map. Bzaumuoe
pacrioniokeHue cdepbl U IJIOCKOCTH; KacaTellbHas IUIOCKOCTh K cepe. M300paxkeHue Ten BpalleHUs Ha
wiockoctu. Pa3Béprka nununapa u konyca. Cummerpus chepsl U mapa.

O06bEéM. OcHOBHBIE cBOIcTBa 00BEMOB Tel. Teopema 06 00bEME MPSIMOYTOIBHOTO Mapajulesenumneaa 1
crneactBus u3 He€. OOBEM NpsAMON UM HAKJIIOHHOM MPU3MBI, HIWIMHJpPA, MUpaMUIbl U KoHyca. O0BEM mapa u
[IIapOBOT'0 CErMEHTA.



KomOuHnamuu Ten BpamieHus 1 MHOTOTpaHHUKOB. [Ipu3ma, BOMcanHas B HMIUHJP, OMIMCAHHAS OKOJIO
mwanapa. Ilepecedenue cdepsl u mapa ¢ miockocTbio. Kacanme mapa u cdepsl miockoctero. [Tonstue
MHOTOT'PaHHHUKA, OTIMCAHHOTO OKOJIO cepsl, cepsl, BHUCAHHONW B MHOTOTPAHHUK WJIM TEJIO BPAICHHUS.

[Tnomanas MOBEPXHOCTH MUJIUHAPA, KOHYCa; mIomaas chepsl u e€ yacreii; [lomobue B mpocTpaHCTBe.
OtHomeHne 00bEMOB, TUIONIAICH TTOBEpXHOCTEH MOA0OHBIX (uryp. IlpeoOpasoBanue moao0us, TOMOTETHSI.
Pemienue 3a1a4 Ha TIIOCKOCTH € MCIIOJIB30BAaHHEM CTEPEOMETPHIECKUX METOIOB.

[TocTpoeHune cedeHHWii MHOTOTPAHHMKOB W TEJI BpAIICHUS: CEUCHHS IWUIMHApa (MapalieIbHO |
MEePIEHIUKYIISIPHO OCH), CEYCHHUs KOHyca (MmapajijieibHOE OCHOBAaHUIO W MPOXOJAIIEE 4Yepe3 BEPIINHY),
CeUeHHs IIapa; METOAbI TIOCTPOCHUS CEUSHHIA: METO] CJIEJ0B, METOJI BHYTPEHHETO MPOESKTUPOBAHUS, METOT
MepeHoca CeKyIen TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrops! B mpoctpanctBe. Onepanuu Hajl BeKTopamu. BekropHoe ymHOMXeHHe BekTOpoB. CBolicTBa
BEKTOpHOro yMHOXeHMs. IIpsimoyrosibHas cuctemMa KoopAuHaT B mpocTpaHcTBe. KoopaumHaTbl BeKTOpa.
Pasnoxxenue Bekropa o 0azucy. KoopimHaTHO-BEKTOPHBIN METOJ PU PELICHUH F€OMETPUUECKUX 3aa4.

J{BM:KeHMS B IPOCTPAHCTBE
JIBwxkenust mpoctpanctBa. OtoOpaxkenus. J[Bwkenuss u paBeHcTBO ¢uryp. OOmue cBoWcTBa

JNBWKECHUU. Buapl NBIKEHUI: MapajuleIbHbI NEPEHOC, HEHTpaJbHAas CUMMETPHS, 3€pKajbHas CUMMETPHSI,
MOBOPOT BOKpYT npsiMoi. IIpeobpazoBanus noaodus. [psmas u chepa Diinepa.

TEMATHYECKOE IIJIAHUPOBAHME YYEBHOTO KYPCA
(IT0 TOJAM OBYYEHMS)

10 kyacc (He meHee 102 yacoB)

Ha3Banmue
pasjaesa
(Tembl) OcHOBHBIE BUIbI 1eATEJIbHOCTH
OcHOBHOe coep:KaHue
Kypca y4yaumxcst
(KoIM4eCcTBO
4acoB)
BBenenue OcHoOBHBIE Onpenensitb TIOCKOCTh Kak QUrypy, B
B NPoCTPaAHCTBeHHbIE GUTYPBI. | KOTOPOU BBIMIOITHAETCS MIIAHUMETPHUS.
cTepeoMeTpu [TonsTus CTEPEOMETPUM: Jenatp IIPOCTEUIIINE JIOTUYECKUE
10 TOYKa, MpsiMasi, IJIOCKOCTh, | BBIBOABI U3 AKCUOMATUKH MIOCKOCTH.
(23 ) POCTPAHCTBO. OcHOBHbIE [IpuBOUTH pUMeEphI peaIbHbIX
npaBWiia  W300paKEHHUS  Ha | 0OBEKTOB, ujeanu3amnuein KOTOPBIX
PHUCYHKE IJIOCKOCTH, | SBJISIFOTCA aKCUOMBI T€OMETPHUH.
napajuieNbHbIX MPSIMBIX N3yuarts, MIPUMEHSITh MPUHIUIIBI
(OTpe3KOB), CepeIUHBI OTPE3KA. | MOCTPOSHUS CEUCHHI.
[lonsiTusi: mepecekaromuecs Hcnoab3oBaTh JUISt MOCTPOCHHUS
IJIOCKOCTH, IEPECEKAIOIINECS | CEYEHUI METOJ CJIEI0B, METOJ BHYTPEHHET O
npsimMast u IJIOCKOCTB; | MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH
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HOJIyTIPOCTPAHCTBO.
MHororpaHHuKHu,

M300pakeHne MPOCTENIINX

IIPOCTPAHCTBEHHBIX ¢buryp,

HECYIIECTBYIOINUX OOBEKTOB.

AKCHOMBI CTEpPEeOMETPUH U
nepBble CJIeICTBUS U3 HUX.

CnocoObl 3aaHusi OPAMBIX
Y IUIOCKOCTEN B IPOCTPAHCTBE.

O6o3HaueHus] TPSIMBIX |
IIJIOCKOCTEMN.

Ceuenusi. N3ob6paxenne
CCUCHUH THMpaMuIbl, Kyba u
OpU3MBI, KOTOpPBIE MPOXOJST
yepe3 ux péopa. M3obpaxenne

nepeceyeHus MOJTYy4YEHHBIX
mwiockocren.  PackpammBanue
MOCTPOEHHBIX CEUCHM I
pa3HbIMU 1IBETAMHU.

Meton cJIe10B hifi g |
MOCTPOCHUS CeYCHUH.
CaoiicTBa IIepECEUYCHU N
IPSIMBIX " IJIOCKOCTEM.
[TocTpoeHue CCUCHUU B
nupamuae, Kybe 1o TpéM

Toukam Ha pEOpax. Cozmanue
BBIHOCHBIX YEPTEXKEN U 3aIUCh
1aroB MOCTPOEHUSI.

IToBTOpEHUE
IUVIAHMMETPHUH.

Teopema 0
IPOMOPIUOHATIBHBIX OTpE3Kax.
[Tono6ue TPEYrOJIbHUKOB.
Teopema Menenas. Pacuétel B
CEUYEHUAX Ha BBIHOCHBIX
YyepTexax.

Uctopus pa3BUTHSA
IJIAHUMETPUHU U CTEPEOMETPUU

IIJIOCKOCTH.

Pemate crepeoMeTpuyecKkue 3a1adn: Ha
OIIPEAEICHUE BUAA CCYCHUS U HAXOXKICHUE
€ro IUIOLIAHN.

AxkTyanuzupoBaTh (aKThl U  METOAbI
IJIJAHUMETPUH, pelleBaHTHBIE TeMe,
IIPOBOJUTH AHAJIOTHUM.

Hcnonp3oBarh 1pu  peUICHUM 3a1a4
clenyloume IUTaHUMEeTpuueckrue (GakTbl U
METOJIbL:

Teopembr Daneca 1 0 IPONOPLHUOHATIBHBIX
OTpe3Kax. AJTOPUTM JI€JIEHHs OTpe3Ka Ha N
paBHbIX yacTen. Teopema Menenas.

PaBHoOenpeHHbIN TPEYTOJIbHUK.
PaBHOCTOpOHHMI TPEYTOJIbHUK.
[IpsMoyronpHbIll TpeyrojdbHUK. (CBOWCTBO
CpeaHed JMHUU TpeyrojbHUKa. CBOWCTBO
OMCCEKTPUCHI yria TPEYroJIbHUKA.
CBOICTBO MEIMaH TPEYTOJIbHHUKA.

[Tpu3naku mogo0us TPEYroJIbHUKOB.

IHonyuars NpeaACTaABJICHUS 00
OCHOBHBIX JTallaX pa3BUTHUsS T€OMETPHUM KaK
COCTaBHOM wyacTH (yHIaMEeHTa pa3BUTHUS
TE€XHOJIOTUH

B3aumHoe
PacIoJiokKeH
He MNPAMBIX
B
NMPOCTPAHCTB
e

B3anmHoe  pacnonoxxeHue
OpsAMBIX B IPOCTPAHCTBE.
CxpenuBaroniuecs MpSIMBIE.
[Ipyu3Haky  CKpemMBarOIINXCS
MPSAMBIX.

[TapannenbHble  OpsiMBIE B

Kaacenpuuuposarn B3aUMHOE
pacmoJIOKEHUE MPSIMBIX B IMPOCTPAHCTBE,
WUIIOCTPUPYST PUCYHKaMH W NPUBOAS
MIPUMEPBI U3 PEATTBHON KU3HMU.

Jdoxa3biBaTh TEOpeEMyY 0
CYIIECTBOBAaHUH " €MHCTBEHHOCTHU




(6 1)

npocrpaHcTee.  Teopema 0O
CYyILLIECTBOBAHUH u
€IMHCTBEHHOCTH psAMON

NapajljIeJIbHOW JAHHOU MPSIMOMU,
IPOXOIAIIEH  4Yepe3  TOUKY
IIPOCTPAHCTBA WU HE JIexKaulen
Ha JNaHHOM IpsaAmon. Jlemma o
NEPECEYEHUN  NapaJIEIbHBIX
IPSMBIX IJIOCKOCTBIO.
[TapamienbHOCTh TPEX MPSMBIX.
Teopema 0 TpE€X mapasieabHbIX
IPSMBIX.

Teopema 0
CKPEILMBAIOLIINUXCS MPAMBIX.

[TapannensHOe
npoektupoBaHue.  OCHOBHbIE
CBOMCTBa napajiesIbHOr O
IPOEKTUPOBAHUS.
N3o6paxkenne pa3Hbix GUryp B
NapaJiyIeIbHON MPOCKLINH.

IleHTpanbHast IpoeKuus.

Yroim ¢ CcoHanpaBICHHBIMU
CTOPOHaMH.  YIOoJI  MEXIYy
IIPSIMBIMU.

3aaun Ha JOKA3aTelbCTBO U
UCCJIEJOBAHUE, CBA3AHHBIE C
pacCIIONIOKEHUEM  IPSIMBIX B
IIPOCTPAHCTBE

[apaJlyIeIbHON IIPSAMON, MPOXOAsAIIEH Yepes
TOYKY IPOCTPAHCTBA W HE JIE)kKAIlEed Ha
Ipyroyd IMpsAMOM; JEeMMYy O II€peCEeUYCHUU

IIJI0OCKOCTH IBYMs IapajieabHbIMU
IIPSMBIMU; TEOPEMY O TPEX MNapajuIeIbHbBIX
IIPSIMBIX.

Jdoxa3bIiBaTh IIpU3HAK

CKPEIIUBAIOLINXCS  MPSIMBIX,
CKPEIIMBAIOIIUXCS TPSMBIX.

Joka3biBaTh TEOpPEMY O paBEHCTBE
YIJIOB C COHAIPABJICHHBIMU CTOPOHAMMU.

OOBACHATD, 4To Ha3bIBaCTCs
napaieabHbIM u LHEHTPAIbHBIM
MPOEKTUPOBAHUEM U KaK BBIOIHAETCS
MPOCKTUPOBaHUE (PUTYP HA MIIOCKOCTb.

Jloka3bpIBaTh CBOWCTBAa MNapajuieIbHOTO
MPOEKTUPOBAHMUSI.

N300paxaTh B NapayieIbHOW MPOEKIINHU
pa3HbIe reOMeTpUYECKre (PUTYPHI.

Pemath crepeoMeTpuyecKue 3ajaud Ha
JI0Ka3aTeJIbCTBO " HCCJIEJOBaHNUE,
CBSI3aHHBIE C PACIOJ0KEHHUEM TPSMBIX B
MIPOCTPAHCTRE.

IIpoBoauTh

TEOpEeMy O

JI0Ka3aTeJIbHbIE
paccyXIeHus npu peneHnu
F€OMETPUYECKUX 3a7ay, CBSI3aHHBIX CO
B3aUMHBIM  pAaCIIOJIOKEHUEM TMPAMBIX B
POCTPAHCTBE.

CpaBHuBaTh, aHAJIU3MPOBATH "
OLICHUBATb  YTBEPXKICHHUS C  LEIBIO
BBIABJICHUSI  JIOTUYECKHM KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.

MopenupoBaTs pealibHbIE CUTYyallUH,
CBSI3aHHBIE CO B3aUMHBIM PACIOJI0KEHUEM
NpsIMBIX B IIPOCTPAHCTBE, Ha  S3BIKE
F€OMETPHH.

HccaenoBarbs MOCTPOCHHBIE MOJEIH C
VICTIOJIb30BAHUEM T'€OMETPUUYECKUX MOHATUI
U TEeopeM, ammaparta aireOpbl, MUQPPOBBIX
pecypcos.

HHonyuyars NpeAcTaBJIeHHE 0
LHEHTPAIbHOM  MPOEKTHUPOBAHUM U 00
HCTOPHUH pabOT MO TEOPUHU MEPCTIEKTUBEI

IMapaJiean

[ToHATHA: mMapaJUIEIBHOCTH

Kaacenpuumuposarn B3aMMHOE
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HOCTh IpsAMOM M IUIOCKOCTM B | PACHOJIOKEHUE NPSIMOM M IUIOCKOCTH B
NpPSAMBIX M | IPOCTPAHCTBE. IIPOCTPAHCTBE, MPUBOJA COOTBETCTBYIOIIHE
IUIOCKOCTEH [Ipyu3Hak  MmapajuIeIbHOCTH | IPUMEPHI U3 PEAIBHOMN KU3HU.
B PSIMOU u [UIOCKOCTH. DopMyJIHPOBATH OIIpE/ICIICHUE
npoctpancTs | CBoiicTBa MapajuIeIbHOCTH | MApAJUIEIBHBIX MPSIMOU U TUIOCKOCTH.
e IIPSMOU U IIJIOCKOCTH. Jdoxa3bIiBaTh IIpU3HAK 0
8 4) ['eoMeTpuueckue 3agauv Ha | MAPALICIBHOCTA MNPAMONM U IUIOCKOCTH;
BBIYMCIICHUE U JOKA3aTeJIbCTBO, | CBOMCTBA  NAPAJUIEIIBHOCTH  NPSIMOM U
CBSA3aHHBIE C MMAPAJUIENBHOCTHIO | TNIOCKOCTH.
NpAMBIX W IUIOCKOCTEHM B Pemnats crepeoMeTpuueckue 3amayu
IPOCTPAHCTBE. BBIYMCIICHUSI U J0KAa3aTeJIbCTBO, CBSI3AHHBIC
[TocTpoenue CEYEHUSs, | C MAPAIIIETBHOCTBIO MPAMBIX U IIOCKOCTEN
OPOXOASUIETO0 4YEpPEe3 JaHHYIO | B IPOCTPAHCTBE.
OpsIMyK0  Ha  YepTexe U Pematp mnpakTHdeckue 3aJadyd  Ha
napajuieJIbHOr O IpYroy | MOCTPOGHHE  CEYEHUHM  Ha  4YepTexax
npsamMor. Pacuér oTHOIIEHUWN. | TeTpaj’apa U napasuieenuIeaa.
[TapannenbHas MIPOEKIKs, Pemiate crepeoMeTpuueckue 3ajayu,
OPUMEHEHHE I TIOCTPOEHHUS | CBA3AHHBIE C  IIOCTPOCHUEM  CEUYEHHUM
CEeYEHUN KyOa U | IJIOCKOCTBIO.
napajuieNIeuIne1a. IIpoBoauTh JIOTMYECKH  KOPPEKTHBIE
CaoiicTBa napajuiesienuneaa | A0Ka3aTellbHbIE pACCYKICHUS MIPU PELICHUH
Y [IPU3MBI. F€OMETPUYECKUX  3aJad  CBA3aHHBIX C
[TapannenbHble  UIOCKOCTH. | MAPAJUICIBHOCTHIO IIJIOCKOCTEM.
[IpusHaku [apaJuIeIbHOCTH CpaBHuBaTh U aHAJIU3MPOBATDH
IBYX IUIOCKOCTEH. TeopeMa O | peayibHbIE  CHUTYallMW,  CBSA3AaHHBIE  C
1apaJuIeIbHOCTH U | MApAJUICJIBHOCTBIO NPSIMOU U IUIOCKOCTH B
€MHCTBEHHOCTH  IUIOCKOCTH, | IPOCTPAHCTBE; MOAEJIMPOBATH DPEajbHbIC
IPOXOJAIIEN 4Yepe3 TOYKY, HE | CUTyal[Md, CBSI3aHHBIE C IapaJICIbHOCTBIO
MIPUHAJIEIKAITYIO JAHHOW | MPSAIMOM M IUIOCKOCTH B MPOCTPAHCTBE, Ha
IJIOCKOCTH U CIEACTBUS U3 HEE. | SI3BIKE TEOMETPUHU
CaoiicTBa  mapaJUieIbHBIX
IUIOCKOCTEN: O MapajuIeIbHOCTH
NpSMBIX  IIEPECEYEHUs]  IIpHU
IIEPECECYCHUN IBYX
napajuieIbHbIX IJIOCKOCTEN
TPEThEN; 00 OTpe3Kax
napajieabHbIX MPSMBIX,
3aKJIIOUYEHHBIX MEXKAY
NapauIeIbHBIMHA TIJIOCKOCTSIMH;
O TIIEpEeCeYeHUH NPsIMOU C
JIBYMSI napajyyieIbHbIMU
IJIOCKOCTSIMH
Hepnenau | IloBTOpEHuUe: TeopeMa AKTyanu3upoBaTh (PakTbl W  METOMbI
KyJsapHocTh | [ludaropa Ha  1miockocTH, | IIIAHUMETPUH, pEIICBaHTHBIC TEME,
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npsMbIX H©
IJIOCKOCTel
B
NMPOCTPAHCTB
e

(25 u)

TPUTOHOMETPUS
IPSAMOYTOJIBHOTO
TPEYroJIbHUKA.
CBolicTBa
IPSIMOYTOJIbHOTO
napa’suiesenurneaa.
Brluncnenue mIMH OTPE3KOB B
KyOe u IPSAMOYTOJIBHOM
napa’suiesenumnese.
[TeprieHAUKYISIPHOCTH
npsAMOr U 1IockocTH. [Ipu3Hak
NEPHIECHAUKYIIPHOCTH TMPSIMOU
u miockoctu. Teopema o

KyOa u

CYyIIIECTBOBAaHUU u
€IUHCTBEHHOCTH MPSIMOW,
NpOXOJSIIe  4Yepe3  TOUKY
MPOCTPaHCTBA U
NEPIEeHANKYIIPHOM K
IUIOCKOCTH. IImockocTn u
NEPIECHAUKYISAPHbIE UM TIpsiMast
B MHOTOTpaHHMKAX.

[TeprieHaUKYIISIp "
HaKJIOHHAS.

[locTpoenue nepneHANKYIIIpa
U3 TOYKH Ha MPSMYIO.

Teopema 0 TpEX
nepneHauKyasipax (mpsMas H
obOpatHas).

Yron MEXIY
CKPEILIMBAIOUIUMHUCS TMPSMBIMH.
[Tounck MEePIEHIUKYIISIPHBIX
IPSIMBIX c IIOMOILBIO
NePHEHIUKYISPHBIX
IJIOCKOCTEN

OpTroroHaiabHOE
POEKTUPOBAHHUE.

[TocTpoenue cedenmii KyOa,
IIPU3MBI, IIPaBUJIBHOU
UpaMU/IbI c MTOMOIIBIO

OPTOTOHAJIBHOW MPOEKIIUH.
CummeTpusi B NPOCTPAHCTBE

OTHOCHUTEJIBHO IJIOCKOCTH.
[Imockoctn  cumMmeTpud B
MHOTOTPaHHHUKAX. ITpusnak

IIPOBOAUTH AHAJIOTHUM.

DopMyMpoBaTh
NEPIECHAUKYIIAPHBIX
IIPOCTPAHCTBE;  OIPEHAECICHUE
NIEPIICHAUKYIIIPHOU K INIOCKOCTH.

Jloxa3bIBaTh: JIEMMY 0
NIEPIICHAUKYIIAPHOCTH ABYX IapajuleIbHbIX
IPSAMBIX K TPETbEU IMPAMOMN; TEOPEMBI O
CBSI3U MEXIy NapajuleIbHOCTBIO IIPSAMBIX U
UX NEPIECHAUKYISPHOCTBIO K INIOCKOCTH.

Joka3bIBaTh: TEOpPEMY, BBbIPAXKAIOIIYIO
IIPU3HAK MEPIEHAUKYISIPHOCTA NIPSMOU U
IJIOCKOCTHU; TEOPEMY O CYLIECTBOBAHUU U
€IUHCTBEHHOCTH  MPSIMOH, IPOXOIALIECH
4yepe3 JaHHYI0 TOYKY U MEPHEHIUKYISIPHOU
K JJaHHOM IIJIOCKOCTH.

onpeae/IeHUs
IPSMBIX B
IIPsIMOH,

HN3o0paxaTh B3aHMHO
MEPIEHIUKYIIAPHBIE NPSIMYIO U TIIOCKOCTb.

DopMyJIHPOBATH CBOWCTBO
MEPHEHINKYJIApa 10  OTHOLICHUID K
IIJIOCKOCTH.

IMosyyaTh mnpeacTraB/ieHHe O 3HAYCHUU
NepHeHAuKysipa s JApYyrux obnacren
Hayku (pu3WKa, DSHEpPreTuka, Ja3epHbIe
TE€XHOJIOTUH), B PEAIbHON KU3HM (TEXHUKA,
OKpYXaroias 00CTaHOBKA).

Jloka3bIBaTh YTBEP)KIEHUS, CBA3aHHBIC C

MPOCKIMEN  NPSIMOM  HA  IUIOCKOCTb,
HETIEPIICHAUKYIISIPHYIO K 3TOW MPSMOM.
Jloka3biBaTh TEOpEMY 0 TPEX

NEPICHAUKYISApaX U TEOpeMy OOpaTHYIO

TEOpEME O TPEX MEPIECHAUKYIISAPaX.
Honyuyars npeacTraBJjeHue

OPTOTOHAJIBHOM ITPOEKTUPOBAHHHU.
Joxka3bIBaTh TEOpEMY O NMPOEKIHUU TOUYKHU

00

Ha MPSMYIO.
Pemiatp  crepeoMeTpuyEecKHE — 3aJauyM,
CBSI3aHHBIE c MEPIIEHANKYIISPHOCTHIO

MPSIMOU U TJIOCKOCTH.
Pemiatp npukiiagHble 3a/1a4d, CBA3aHHbBIC
C HaXOXJECHUEM F€OMETPUUYECKUX BEITUYHUH.
Pemiatp  crepeoMmeTpuuecKkrne — 3aJauw,
CBSI3aHHBIE C IPUMEHEHUEM TEOPEMBI O TPEX
MIEPIICHAUKYJIIAPAX, HAXO0XJCHUEM
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MIEPIECHINKYJIAPHOCTA NIPSIMOM
U IUIOCKOCTU KakK CIJIEICTBUE
CUMMETPHHU. IIpaBuibHbIE
MHOT'OTPaHHHUKHU

Pacuér paccrosHuid OT TOUKH
no  miockoctd.  CrocoObl
OMYCTUTh  TEPIEHAUKYISAPHI:
CUMMETpHUSI, CIABUI TOYKH IIO
napajuieqbHol npsMon. CaBur
II0 HEemapasuleIbHON IPSIMOH,
U3MEHEHNE PACCTOSHUM

pacCTOSAHUN, IIOCTPOCHUEM NPOEKLIUN.

CpaBHuBaTthb U aHAJIU3HPOBATDH
YTBEPKIECHUA  C  LEIbI0  BBIABICHUSA
JIOTUYECKU KOPPEKTHBIX U HEKOPPEKTHBIX
pacCcyKIECHUM.

AHAIM3MPOBATh W MOACJIMPOBATHL Ha
A3BIKE TEOMETPUM pealbHble CUTYyalUH,
CBsI3aHHBIEC c NEPIIEHAUKYIIAPHOCTHIO
IpsAMOM M IUIOCKOCTH;  HCCJIeJ0BaTh
IIOCTPOCHHBIE MOJEIH, B TOM YHCIE U C
UCIIOJIb30BaHUEM ammapara ajareopsbl

Yrawl
paccTosiHust
(16 4)

u

[ToBTOpEHME: yrom Mexmy
NpAMBIMHU ~ HA  IUIOCKOCTH,
TPUTOHOMETPHUS B

IMPOU3BOJIBHOM TPCYT'OJIbHUKCE,
TCOPCMa KOCHUHYCOB.

[loBTOpEHUE: yroa Mexny
CKpEILIMBAIOUIMMHUCS MPSIMBIMH
B IPOCTPAHCTBE.
I'eomeTpuueckue METOBI
BBIUMCIICHUSL  yIVIa  MEXIY
IPSIMBIMU B MHOTOT'PaHHUKAX.

JIByrpanHbIi YTOJL
CBONCTBO JIMHEWHBIX  YIJIOB
JIBYTPAHHOTO yTJa.

[lepneHauKyIIsIpHBIC
MJIOCKOCTH.

CaoiicTBa B3aHUMHO
NEePHEHIUKYISPHBIX
IJIOCKOCTEM. IIpu3nak
NePHEHIUKYISIPHOCTH
IJIOCKOCTEW; Teopema 0
NpsSIMOM  TEepecedYeHnss IBYX
IJIOCKOCTEN
NEPHNEHIUKYISPHBIX  TPETbeil
IIJIOCKOCTH.

[IpssmoyronpHbIN
napasuiesienumnen; KyO;
A3MEPEHUS, CBOICTBa
MPSIMOYT OJILHOT'O

napajuenenunena. Teopema o

AKTyaqu3upoBaTtbh (akTbl U METOMAbI

IUTAHUMETPUH, peJieBaHTHbBIE TEME,
POBOAUTH aHAJIOTHH.
®opMyIHpOBATH OIpe/ieTICHUE

JIBYTPAHHOTO yTJIa.
Jloka3pIBaTh CBOMCTBO PaBEHCTBA BCEX
JIMHEWHBIX YIJI0B ABYTPAHHOIO YIJIA.
KnaccupuuupoBatb IBYrpaHHBIE YTJIbI
B 3aBUCHMOCTH OT UX I'PalyCHON MEpHI.
®opmyIIpOBATH onpeiesIeHHne
B3aUMHO MEPIEHUKYJISPHBIX TUIOCKOCTEN.
Joka3pIBaTh TeEOpeMy O [pHU3HAKE
NEPHEHIUKYIIPHOCTU JBYX IUIOCKOCTEH.

dopMyIMpPOBATH CJIEJICTBUE (u3
pPU3HAKA) 0 NEPIECHIUKYISIPHOCTH
IUIOCKOCTH,  KOTOpas  MepHeHIUKYIsSpHA

IPSIMOM, IO KOTOPOW MEPECEKAIOTCA JIBE
IJIOCKOCTH, 3TH IIJIOCKOCTSIM.

Jdoka3biBaTh  YTBEPXKICHHUS O €TI0
CBOMCTBAX; TEOPEMY U CIEACTBUE U3 HEE O
JAAr OHAJISIX IIPSAMOYTOJIBHOT'O
napajuieenunea.

Pemiate crTepeoMeTpHueCcKHE 3a7auM,
CBSI3aHHBIE C MEPIECHAUKYISIPHOCTh NPSIMBIX
151 IJTOCKOCTEH, HCTIOJIb3Y S
TUTAHUMETPUYECKHE (PaKThl U METOJIBI.

IIpoBoauTHL JOTMYECKH KOPPEKTHBIC
JI0KA3aTENIbHBIE PACCYKICHUS NIPU PELICHUN
FEOMETPUYECKUX  3a/a4, CBSI3aHHBIX C
MEPIEHANKYIIPHOCTBHIO IIIOCKOCTEM.
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JTAaroHaIu MPSMOYTOJILHOTO
NnapajiyieNenunea U CleICTBUE
U3 HeE.

AHAJIM3MPOBATH M MOJECJHPOBATH Ha
A3bIKE TE€OMETPUU pEaJbHbIE CUTYyalUH,
CBS3aHHBIE C  MEpHEHIUKYJIIPHOCTHIO

Crepeomerpuueckue U | IPSIMBIX U TUIOCKOCTEM.
MPUKIIATHBIC 3a7a4u, HccnenoBaTh NMOCTPOCHHBIE MOJENH, B
CBSI3aHHBIE  CO  B3aWMHBIM | TOM YHMCJIE€ W C MCIIOJIb30BAaHUWEM ammapara
pPaCIlONIOKEHHEM  TPSAMBIX U | aareOphl.
IJIOCKOCTH. Pemarp MIPUKJIAHbIE 3a7a4u,
[ToBTOpEHUE: CBSI3aHHBIC c HaX0XJIECHUEM
CKpEIIMBAOLIUECS MpsIMBIC, | TEOMETPUUECKUX BEJIMUUH
napajjiejbHble IUIOCKOCTH B
CTaHIAPTHBIX
MHOTOTPpaHHHUKAX.
ITapa HapajuieabHbIX
IJIOCKOCTEN Ha
CKPEIIMBAOIIAXCS MIPSIMBIX,
paccTosiHue MEXITY
CKPEIIMBAIOIIUMUCS TPAMBIMU
B MPOCTBHIX CUTYaIUSIX.
Onyckanue
NEPHEHIUKYIISPOB,
BBIYMCIICHUE PACCTOSIHUM  OT
TOYKA JO TOYKH; HPSIMOM;
IJIOCKOCTH.
Brluncnenue  paccrosHuin
MEXKITY CKPEILIMBAOIIUMHUCS
IpPSIMBIMU c MTOMOIIIBIO
MEPIEHINKYIAPHON
MJIOCKOCTH.
TpéxrpanHbii yTOJI,
HEPABEHCTBA JUISI TPEXTPAHHBIX
YTJIOB.
Teopema [Tudaropa,
TEOPEMBI KOCHHYCOB U CUHYCOB
TS TPEXTPAHHOTO yria.
DNeMEeHTbI chepuieckoit
T€OMETPHUH: reoAe3u4eCKue
JIMHUU Ha 3eMJie
Mmuororpan CucremaTusanusi  3HAHUU: PaGoratb ¢ y4yeOHMKOM: 3aJaBaTh
HUKHU MHororpanHuk u €ro | BOIpPOCHI, JIEeNaTh 3aMe4YaHus,
(7 9) aneMeHThl. Ilupamumpma. Buasl | KOMMEHTapUH.
nUpaMuz. [IpaBunpHas AHAJIM3UPOBATH PEUICHUE 3a/1a4H.
nMpaMu/ia. PucoBaTh BBITYKJIbIE MHOTOTPAHHUKHU C
[Tpu3zma. [Ipsmas Y | 3aJJaHHBIMU CBOMCTBAMU; BOCCTAHABJIUBATH
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HaKJIOHHAas MPU3MBI. | OOIIMI BUJ BBITYKJIOTO MHOTOTPAHHMKA I10
IIpaBunbHas mnpusMma. IIpsmon | AByM ero npoeKLusaM.
napaijieenunes, Jloka3plBaTb ~ CBOMCTBA  BBIIIYKJIOTO
HPAMOYT OJIbHBIN MHOT'OI'DaHHUKA.
napauiesienumnen, Kyo. PucoBaTp BBITYKJIBIE MHOI'OTPAHHUKHU C
Breinmykiible MHOTOTpAaHHUKU. | pa3HOM  JIWJIEPOBOM  XapaKTEPUCTUKOW,
Teopema Jiinepa. [IpaBuibHBIE | HCCJAEA0BATH  BO3MOXHOCTH  MOJYYCHUS
U IIOJIYIIPABUJIBHBIC | pE3yJbTaTa IIPU BApbUPOBAHUU JAHHBIX.
MHOT'OI'PAaHHUKU Joxa3bIBaTh  CBOWMCTBA INPABUIIBHBIX
MHOT'OI'PAHHUKOB. IlinanupoBarthb
IIOCTPOCHUE IPABUIIBHBIX MHOIOTPAHHUKOB
Ha IIOBEPXHOCTAX JAPYIUX IPaBUIIBHBIX
MHOT'OI'PAHHUKOB
BekTopsl B ITonsiTHe BEKTOpa Ha | AxryanusupoBaTh (aKTbl U METOJbI
NMPOCTPAHCTB | INIOCKOCTH U B IPOCTPAHCTBE. | IUITAHUMETPUHU, peIeBaHTHBIE TEME,
e Cymma 171 Pa3HOCTH | IPOBOAUTH AHAJIOTHM.
(12 u) BEKTOPOB, IIPaBUIIO OnepupoBath NMOHATHUSIMM: BEKTOp Ha

mapayuICJICInIICd, YMHOKCHHUC

BEKTOpa Ha YMCIIO, PA3JIOKECHUE
BeKTOpa 1Mo 0Oasucy Tpex
BEKTOPOB, HE JIeXKallUX B
OJIHOM IIJIOCKOCTH.

CxkansgpHoe TpOU3BEICHUE,
BBIYMCIICHHE  yria  MEeXIy
BEKTOpPaMHU B ITPOCTPAHCTRBE.

[Ipocrenimme 3a1auu C
BEKTOpaMHU

TUIOCKOCTH u B MIPOCTPAHCTRBE;
KOMIIJIaHApHbIE BEKTOPBI. [TpuBoAUTH
IpUMEpPhl PU3UIECKUX BEKTOPHBIX BEJTUYHH.

OcBauBaTthb MpaBWJia  BBINOJHEHUS
JICUCTBUM CJIOKEHUS u BBIUMTAHUS
BEKTOPOB, YMHOKEHHS BEKTOPA HA YHUCJIO.

Jloka3piBaTh NpHU3HAK KOMIUIAHAPHOCTH
TPEX BEKTOPOB.

Joka3piBaTh TEOPEMY O pPa3JIOKECHUU

J000T0  BEKTOpa MO TpEM  JaHHBIM
HEKOMILJIAaHAPHBIM BEKTOPaM.

IlpuMeHssTL  TpaBWJia  BBITIOJHCHUS
NEeHUCTBUH CIIOKEHUS u BBIUHUTAHUS

BEKTOPOB, YMHOJKEHHS BEKTOpa Ha YHCIIO
[IPU PEIICHUU 3a]1a4.

HaxomuTh KOOpIMHATBI BEKTOpa B
JaHHOM Oa3Wce W CTPOUTH BEKTOP MO €ro
KOOpJIMHATAM.

BennoMHUTBL  ompesiesieHue  CKaJIsipHOTO
YMHOKEHHSI U €r0 CBOMCTBA. BBIYMCIATH C
MTOMOIIBIO CKAJSIPHOTO YMHOKEHHS JIJTAHBI

BEKTOPOB, YTJIBI MEXKITY HUMMH,
YCTaHABJIMBATh NEPIEHAUKYIAPHOCTh
BEKTOPOB.

AHAJIM3UPOBATH U MOAECJUPOBATH Ha
SI3bIKE TEOMETPUM pPEaJbHbIE CUTYyallHH,
CBSI3aHHbIE C (PU3NYECKUMU BEKTOPHBIMU
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BEJIMYNHAMH.

Hcnmosb3oBaTh INpHU  pELICHUM 3a]ad,
CBA3aHHBIX C BEKTOPAaMH B NPOCTPAHCTBE,
IUIAHUMETPUYECKHE (PaKThl U METObI

IToBTOpEHUE,
00001IeHME

"
cUcTEMAaTH3a
Ms 3HAHUH
(Sv)

CedeHrsT MHOTOIPAHHHUKOB:
CTaHJAPTHBIE MHOTOIPAHHUKH,
METOJ CJIeOB, CTaHIAApTHHIC
IIJIOCKOCTH, IepeceveHus
IIPSAMBIX U INIOCKOCTEN

[TapannenbHble IpsiMbIE U
IIJIOCKOCTH: NTapaJIICIIbHbBIE
CEUEHUs, PaCUET OTHOLICHUH,
YTJIbI MEXAY

CKPEILIMBAIOLIUMUCS IPSIMBIMHU.
[IeprienauKyIsIpHBIE
IpsIMbIE U IIJIOCKOCTH:
CTaH/IApTHBIE rapsl
NIEPIICHAUKYJIISPHBIX
IIJIOCKOCTEN " MPSMBIX,
CUMMETPUM MHOT'OI'DAHHUKOB,
Teopema 0 Tpex
NEPIEHAUKYIIAPAX,
BBIYMCIICHUS JUIVH B
MHOI'OTpaHHUKAaX

CB000aHO omepupoBaTb NOHATHIMU:
oTOoOpakeHHWe TMPOCTpaHCTBA Ha  ceoH,
JIBW)KCHHE TPOCTPAHCTBA; IICHTpaibHas,
oceBas M 3€pKajbHas  CHMMETPHH,
napajuleJIbHBIA  TIEPEHOC; PaBEHCTBO W
nojgodue guryp.

Jloka3pIBaTh YTBEPXKICHUS O TOM, YTO

LEHTpaJIbHAss, OCeBasi U  3EpKaJIbHAas
CUMMETPHH, NapaJUIeNIbHBI  IIEPEHOC
ABJSIIOTCA ~ JIBMKECHUSAMHU.  BBINOJHATH

npeoOpa3zoBaHus MOA00US.

OnepupoBaTh NOHATUSIMH: TIpsiMasi U
chepa Ditnepa.

Pemate reomeTpuyeckue
MCIIOJIb30BAHUEM JIBUKCHUH.

Hcnmoab3oBaTh MNpH peUICHUU 3a1ad
JNBUKEHHS TPOCTPAHCTBA U UX CBOMCTBA.

CpaBHuBaTh U aHAJIM3UPOBATH
YTBEPKACHUS C  LEIbI0  BBISBICHUS
JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX
pacCcyXICHUM.

HccsenoBaTh NOCTPOECHHBIE MOJEIH.

HUcnoan3oBath HM(ppoBbIe pecypehl

3aJaun = C

11 kiacc (He meHee 102 4)

Ha3zBanue
pa3aena (Tembl)
OcHOBHBIEC BU/BI 1eATEJIbHOCTH
Kypca OcHOBHOe colep:KaHue
YYAIIUXCSH
(KoJIMYEeCTBO
HMAaCOB)
AHaJIuTHYeCKAA [ToBTOpEHME: KOOPAMHATHI AKTyan3upoBaTh (aKThl U METOIbI
reoMeTpus BEKTOpAa Ha IUIOCKOCTA W B | INTAHUMETPUH,  PEJICBAHTHBIE  TEME,
(15 4) IIPOCTPAHCTBE, CKaJISIPHOE | MPOBOJIUTH AHAJIOTUH.
IPOU3BEJCHUE BEKTOPOB, CBoauTh JCHCTBUA C BEKTOpaMH K
BBIUUCJICHUE  yIyla  MEXAY | aHAJIOTUYHBIM ~ JICMCTBUAM € HX
BEKTOpaMH B IPOCTPAHCTBE. | KOOPAMHATAMM.
YpaBHeHue MPSMOH, BcnioMHUTH OIIpEIEIICHUE
MPOXOJISIIIEN YEPE3 ABE TOYKHU. | CKAIIPHOTO  YMHOXKEHUS M €ro
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YpaBHeHuUe IUIOCKOCTH,
HOpMAlJlb, ypaBHEHUE
IIJIOCKOCTH B OTpe3Kax

BextopHoe mpoussenenue.
JIunelinbie HEPABEHCTBA,
JIMHEWUHOE IPOrpaMMHUpPOBAHUE

AHanuTruecKue METO/IbI
pacuéra yriia Mexay NpsMbIMU
u IIJIOCKOCTSIMHU B
MHOT'OI'PAHHUKAX. ®opmyna
paccTostHuss  OT  TOYKM  JO
IJIOCKOCTHU B KOOpJAMHATAX.

Haxoxxnenue paccrossHuil OT
TOYKH JI0 TUIOCKOCTH B KyOe U
IIPAaBWIBHOM NTUPAMUIE

Beraucisate ¢
CKAJIIPHOTO YMHOXKEHUS JTAHBI
BEKTOPOB,  YIJIBI  MEXAYy  HUMHU,
yCTaHABIMBATh  MEPHEHAUKYISIPHOCTH
BEKTOPOB.

BbIBOAUTH YypaBHEHHE IUIOCKOCTH U
dbopmyny paccTOsIHUS OT TOYKU [I0
IIJIOCKOCTH.

Pematnb 3a7a4u, coueras
KOOPJMHATHBIN U BEKTOPHBIN METOJIbI.

IIpoBOAUTH JIOTUYECKH KOPPEKTHHIE
JA0Ka3aTeJibHbIe PACCYKAEHUSI TIpU
pelieHnd TEeOMETPUYECKUX 3ajlad Ha
MPUMEHEHHE BEKTOPHO-KOOPJIMHATHOTO
METO/1a.

AHAIU3MPOBATH U MOJEJTHPOBATH

CBOWCTBA. OMOIILIO

Ha SA3BIKC reoMCTprun PCaJIbHBIC
CUTyalru, CBA3AHHBIC BCKTOpaMHU U
KOOpAHWHATaMH.

HccaenoBaTh NOCTPOCHHBIE MOJIEIH,
B TOM 4YHCIE€ M C HCIIOJb30BaHUEM
amnmaparta anreOpsl.

Hcnoab3oBaTrh
MIPOTPAMMBI.

3HAKOMHUTBHCS C UCTOPUEH pa3BUTHUS
MaTeMaTHKU

KOMITBIOTCPHBIC

IToBTOpEHUe,
00001IIEHNEe "
cucTeMaTu3anus
3HAHUH

(15 yacoB)

CedeHuss MHOTOIPaHHHUKOB:
CTaHJApPTHbIE MHOTOIPAHHUKH,
METOJ, CJIEIOB, CTaHJapTHBIE
IJIOCKOCTH, nepeceyeHust
IPSMBIX U INIOCKOCTEN

[TapamienbHble MpAMBbIE U
IJIOCKOCTH: napasuiesibHbIe
CEUCHUs, PACYET OTHOIICHUM,
YTJIBI MEKY
CKPEIIMBAIOUMMHUCS TPSIMBIMU

[lepienauKyIIsIpHBIE
npsiMbIe u IJTIOCKOCTH:
CTaHJapTHBIC napsl
NepPHEHUKYISPHBIX
ITOCKOCTEN u MPAMBIX,
CUMMETPUM MHOTOI'PAHHUKOB,
TeopeMa 0 Tpex
MEepPIEHIUKYIIApax,

CTpouts ceyeHusl.

Pemiate crepeomeTpuyeckue 3agayu
Ha JI0Ka3aTeJIbCTBO MaTEMaTUYECKUX
OTHOIICHUH, HaxO0XXIeHUE
r€OMETPUYECKUX BEJIUYUH (JIJIUH, YTIIOB,
IO IeH, 00BEMOB).

HUcnoan3oBarh peleHnun
CTEPEOMETPUUECKUX 3a7a4
TUTAHUMETPUYECKHE (PaKThl U METOJIBI.

IIpoBoaAMTH JIOTHUYECKH KOPPEKTHBIE
JIOKAQ3aTeNbHbIE  PACCYXICHUS  IpHU
PEILICHUU CTEPEOMETPUYECKUX 3a/1aU.

CpaBHUBaTHL U aHAJM3UPOBATH
pealibHbIE  CUTyalldd W  BBISBIISTH
BO3MOKHOCTh €€ MOJECIUMPOBAHUS Ha
A3bIKE TEOMETPUHU.

MopeaupoBathb peabHYIO0
CATYyallUl0 Ha S3BbIKE TEOMETPpUH U

pu
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BBIYMCIICHUS JUTUH B
MHOT'OI'paHHUKAX

IToBTOpEHME: IUIOIIAAU
MHOTOYTOJIbHUKOB,  (hOpMYJIbI

UL TUIOIIAJIEH, COOOpakeHUs
1o100us.

IInomanu CeUeHUM
MHOTOTPaHHUKOB: TUIOIIA TN
MOBEPXHOCTEH, pa3pe3aHusi Ha
4acTH, COOOpaKeHUs Mo100us

HCCJIea0BaATh IMOCTPOCHHBIC MOACIIN, B

TOM 4YHCJIE€ H C HCIOJBb30BaHUEM
amnmnapara aiareOpsl.
Hcnoab3oBath KOMITBIOTEPHBIE

IIPOrpaMMBbI IIPU PELIEHUU 3a/1a4.

O0BéM
MHOTOTPaHHHKA
(17 v)

O6bEM Tena. Ob6bem
IPSIMOYTOJILHOTO
napajuienenunena. 3aaadd 0o
yIIBOGHUU KyDa, O KBajapaType
Ky0a; O TPUCEKIUHU yTJIa.

Crepeomerpuueckue
3aJlauM, CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJILHOTO
napajuiesierure/1a.

[Tpuknaanbie 3aJ1a4u,
CBSI3aHHBIE C  BBIYHMCJICHUEM
00BéMa PSIMOYTOJILHOTO
napajuiesienuresa.

OOBEM NPSMOI MPU3MBI.

CrepeoMeTprueckue
3a1a4u, CBSI3aHHBIE c
BBIYHCIIEHHEM 00BEMOB

npsamMor npusMsbl. [Ipuknanusie
3aa4i, CBI3aHHBIE ¢ 00BEMOM
PAMOM MPU3MBI.

Beruucnenne o0bEMOB TeT C
IIOMOIIBIO OIPEAEIEHHOTO
uHTerpasna. OObEM HAKIOHHOM
IPU3MBbI, TUPAMHU/IBI.

dopmyna 00béMa
MAPaMUBI. OTtHomeHue
00BEMOB MHpaMHUA C OOIIMM
YTJIOM.

CrepeomeTpuuecKkue
3a71a4yM, CBsI3aHHbBIE C 00BEMaMU
HaKJIOHHOM MIPU3MBI,
MMUPAMU/IBI.

[Ipukiaguele  3agadd 1O
TEeME «O0BEMBI T,

CBobOoaHo ONepHupoOBaTH
NOHATHAMH: O00BEM Tena, O00BEM
IPSIMOYTOJILHOTO TIapaJIJICIICITHITC 1A,

®opMyTHPOBATH OCHOBHBIC

CBOMCTBa OOBEMOB.
Jloka3pIBaTh TeopeMy 00 o0BEME

MpAMOYTOJIBHOT'O mapauICJICImIicaa,
CJIICACTBUS U3 HEE.
Pa3pe3aTb MHOTI'OTPpaHHUKH,

MMCPCKIaAbIBATh YaCTH.
Pemartn CTCPCOMCTPUYICCKUC 3a1a4H,
CBSI3aHHBIC C BBIYHCIICHHEM O00BEMA

PSAMOYTOJILHOTO napajuiesenuIena,
MPU3MBL.

CpaBHUBaTBL M aHAJIM3HPOBATH
YTBEPKACHUS C LEJIbIO  BBISBICHUS
JIOTUYECKHU KOPPEKTHBIX u

HEKOPPEKTHBIX PACCYKIACHUI.
AHaJIM3UPOBATHL M MOJEJIUPOBATH

Ha  s3BIKC TCOMETPUU  pCalIbHBIC
CUTYyallM¥, CBsi3aHHBIE C 00BEMOM
PSMOYTOJIBLHOTO napauiesenuIie a,

MIPU3MBI, TUPAMUJIBI.

HccnenoBaTh NOCTPOCHHBIE MOJIEIIH,
B TOM UYHCJI€ W C HCIHOJIH30BaHUEM
anmnapara aiareOpsl.

BeiBoauThH OCHOBHYIO
UHTETPAJIbHYIO bopmyy TSt
BBIYHCIICHUSI 00BEMOB TE.

Jloka3pIBaTh TeopeMy 00 o00BEMe
HAaKJIOHHOW TPU3MBI Ha  MpPUMEpPE
TPEyTroJIbHOM MIPU3MBI u TS
MIPOU3BOJIbHOM MPU3MBL.

Jloka3biBaTh TEOpeMy: 00 00BEME
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CBSI3aHHbBIC C 00BEMOM
HaKJIOHHOM [IPU3MBI,
MUpaMUIblL.

[Ipumenenue 00BEMOB.

Brruncnenue pacCTodaHus a0
IINIOCKOCTHU

mUpaMuIbl, (HOPMYITUPOBATH CIICIICTBHS
u3 Hee: 00bEM yCEUEHHON MUpPaMUIbIL.
BreiBoguTh dopmyny ISl BBIUMCICHUS
00bEMOB yCEUEHHOM MUPAMUJIBI

Tena
BpallleHUA.
(24 4)

[unusapuyeckas
MIOBEPXHOCTb, oOpazyrorniue
HWIMHIPAYECKOU
IIOBEPXHOCTH.

Hunmusap. [Ipsamoit

Kpyrosou nwmmHap. Ilnomans
NOBEPXHOCTH LWJIMHAPA.

KoHnueckass TOBEpXHOCT,
obOpazyroriue KOHUYECKOM
noBepxHocTH. Konyc. Ceuenue
KOHYycCa IUIOCKOCTBIO,
napaiesIbHON TUIOCKOCTH
OCHOBaHHUS. Y CEYEHHBIM KOHYC.
N300paxkeHne  KOHYCOB U
YCEUEHHBIX KOHYCOB.

[Lromans OOKOBOM
MOBEPXHOCTH u MOJIHOM

IMOBCPXHOCTH KOHYCA.
CTepGOMeTpI/I‘IGCKI/IG 3agauun

Ha JIOKa3aTEIbCTBO 5

BBIYHCIICHHUE, MOCTPOEHUEM

CEUCHUI NUJIUHApPA, KOHYyCA.
[Ipukiagueie 3aJa4Hu,

CBSI3aHHBIE C HWJIMHAPOM
Cdepa u map.

[lepeceuenue cdepsl u mapa
¢ miockoctero. Kacanume mapa
u chepbl MmIocKkocThi0. Bua u
n300pakeHune mapa.

VYpaBuenue cheps.
[Tnomans chepsl u e€ yactei.

Cummetpust cepsl U mapa.

CtepeomeTpruuecKkue 3aaadu
Ha JI0Ka3aTeIhCTBO u
BBIUMCIICHUE, CBSI3aHHBIE CO
chepoit u 1apom,
MOCTPOCHUEM  HMX  CEUCHUM
TJIOCKOCTHIO.

CBobGoaHo ONepHupoOBATH
NOHSITUSIMH HUWIUHAPUYECKas
NOBEPXHOCTh,  wwIuHAp.  H3yuars

CHOCOOBI TMOJYYEHHS IWJIMHIPUYECKOM
MOBEPXHOCTH, LIWJIMH/PA.

MN300paxaTy UWIMHAD M €rO
CEYEHUS IUIOCKOCTHIO.

CBobGoaHo ONepupoOBATH
NMOHATUSIMM: KOHUYECKasl IOBEPXHOCT,
KOHYC, YyCEYEHHBIM KOHYyC. M3yuars
CoCOOBl  MONYYEHHS]  KOHUYECKOM
MOBEPXHOCTH, KOHYCA.

N300paxkaTh KOHYC M €r0 CEUYECHUS
IJIOCKOCTBIO, IPOXOJAIIEN Yepe3 OChb, U
IIJIOCKOCTBIO, NIEPIIEHAUKYIIIPHOU K OCH.

BeiBoauTH bopMyIbl JUIs
BBIUMCJIEHU  OOKOBOM W  TOJIHOM
IIOBEPXHOCTEH TEJI BPALLICHMUS.

Pemiatb crepeomMeTpudeCcKUe 3a1a4H,
CBA3aHHBIE C TEJaMH  BpaILECHUS,
HaXOXKJIEHUEM IUIom@aan OOKOBOM U
IIOJIHOW TIOBEPXHOCTH, ITOCTPOCHUEM
CEYCHUN.

Hcnoab30BaTh NpU pelICHUU 3a1ad
IUTaHUMETpUUYEeCcKre (PaKThl U METOJIBI.

CpaBHUBaTHL U aHAJM3UPOBATH
YTBEPKACHUS C LEJIbIO BbBISBICHUS
JIOTUYECKHU KOPPEKTHBIX u

HEKOPPEKTHBIX PACCYKICHHIA.

AHAIM3MPOBATL U MOJAEJMPOBATH
Ha  S3bIKE  TIEOMETPUU  peajibHbIe
CUTyallud, CBSI3aHHbIE C KOHYCOM WU
HUITUHIPOM.

HccaenoBaTh NOCTPOCHHBIE MOJIEIIH,
B TOM 4YHCI€ M C HCHOJb30BAHHEM
amnmnapara aiareopbl

AKTYaan3upoBaTthb (HaKThl U METOJIbI
IJIAHUMETPUH,  PEJICBAHTHBIE  TEME,
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[Ipuxnagueie 3a1a4Hu,
CBsA3aHHBIE CcO cdepol U
IapPOM.

[ToBTOpEHUE:  OKPYKHOCTH
Ha IUIOCKOCTH, BBIYWCIICHHS B
OKPY’KHOCTH, CTaHJApPTHBIC
Io100us

Paznuunsie KOMOUMHaIUU
TEN BpalleHUs u
MHOT'OTPaHHHUKOB.

3agaun no teme «Tema u
MOBEPXHOCTH BPAIICHUS»

NPOBOAUTH AHAJIOTHH.
CBobOoaHo ONepHupoOBaTH

NOHATHAMM: cdepa u 1ap, LEHTP,

paauyc, nuameTp cdepsl U mapa.

HUccaenoBarp B3aUMHOE
pacnofiokeHue cepbl U MIOCKOCTH.

DopMyMpoBaTh OIIpELIEIICHUE
KacaTeJbHOM MIIOCKOCTH K cdepe.

Jloka3pIBaTh TEOPEMBI O CBOWCTBE U
pU3HAKE KacaTeJIbHON MIOCKOCTH.

BeiBoaMTH bopmyny JUISL
BBIUMCIICHHUS TuToImanu chepsl uepes
panuyc chepsl.

PemaTh crepeomeTpuyeckue 3a1aum,
CBsA3aHHBIE CcO cdepoil W 1Iapom,
HaxXOXJAeHUeM TIuiomaan chepor u e€
qacTei, MOCTPOCHUEM CEUCHHI Cephl U
nrapa.

AHAJTM3HPOBATHL U MOJEJIHPOBATH
Ha  S3bIKE  TEOMETpUU  peabHbIe
CUTyalluM, CBSI3aHHBIE C IIAPOM W
chepoii.

PemaTh npocThie 3a/1a4u, B KOTOPBIX
burypupyror KOMOUHAITHT TeN
BpallIeHHs] 1 MHOTOTPAaHHUKOB.

Hcnonb3oBaTh NpU pelicHUH 3ajad,
CBS3aHHBIX €O cdepoll W Mmapowm,
IUTAHUMETPUYECKHUE (PAKThl U METO/IBI.

PemaTh crepeomMeTpuueckue 3a1aum,
CBA3aHHBIE C  TeJlaMH  BpalleHus,
IOCTPOEHUEM CEUYEHMI Tell BpalleHUs, C
KOMOMHAIIMSIMA ~ T€J  BpallleHUs |
MHOTOTPAHHUKOB.

IIpoBoaMTH JIOTMUECKU KOPPEKTHBIC
J0Ka3aTelIbHbIE  pPAcCyXKICHHs  Tpu
pelIeHnH  TeOMETPUUYECKHUX  3ajad,
CBSI3aHHBIX C MEPHEHAUKYISIPHOCTHIO
IIJIOCKOCTEM.

AHAJIM3UPOBATHL U MOJEJUPOBATH

Ha SA3BIKC reoMCeTprun PCalIbHEBIC
CUTyalluu, CBJ3aHHBIC C
MHOI'OI'paHHHUKaMH.

I/ICCJIeIlOBaTL IMIOCTPOCHHLBIC MOJCIIN,
B TOM 4YHCI€C H C HCIIOJIb30BaHHCM
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anmnapara ajareOpsl.

IMnomaau
MOBEPXHOCTH U
00bEMBI
KPYIJIBIX TeJl

O )

O6béM 1munuHApa. Teopema
00 00BEME MPAMOTo UIUHAPA.

[Tnomanu 00KOBOI u
IIOJTHOM IIOBEPXHOCTHU
HUJIUHIpA.

Brruncnenue 005EMOB Te C
ITIOMOILIBIO OIPEIEIIEHHOTO
unTerpana. O0bEM KoHyca.

[Lnomagn OOKOBOH 51
IIOJTHOM ITIOBEPXHOCTHU KOHYCA.

Crepeomerpuueckue
3a/1a4H, CBSI3aHHBIE c
BBIYHUCIICHUEM 00BbEMOB
UIUHApPA, KOHYCA.

[Ipuknanupie 3aga4u 1O
TeMe «OO0BEMBI W TUIONIAH

TIOBEPXHOCTEH Tell.

O0BéM mIapa W MIAPOBOTO
cektopa. Teopema 00 00BEME
mrapa. [Inomans chepsr.

CrepeomeTpuyeckne
3a1auH, CBSI3aHHEBIC C
BBIUUCIICHHEM OOBEMOB IIapa,
IIapOBOTO CETMEHTA, IAaPOBOTO

CEKTOopaA.
[Ipukiaguele  3agadd MO
TEME «OO0BEMBI TE,

CBSI3aHHBIC ¢ 00BEMOM IIapa u
TJIOMIAIBIO ChEepHI.
CoOTHOIIEHUS MEXTY
IJIOMIAIIMU  TIOBEPXHOCTEH M
00BEMaMHM TTOJIOOHBIX TEJI.

[TonoOHbIE Tena B
IIPOCTPAHCTRE.

N3menenne o0bEMa 1ipu
0 100HH.

CrepeomeTpuuecKkue
3a/1a4H, CBSI3aHHBIC c

BBIYUCJICHUEM OOBEMOB TEN M
IUJIOIIA/IEH MMOBEPXHOCTEN

CBobOoaHoO ONepHpoOBaTH
NOHATHAMH: O0BEM Tejla, ILIONIAAb
MTOBEPXHOCTH.

DopMyJIHPOBATH OCHOBHbBIE

CBOICTBa 00BEMOB.

Jloka3pIBaTh TeopeMbl: 00 00BEME
HUJTUHIPA; 00 00BéMe KOHYCa.
BoiBoauTh (GOPMYIBI JJISI BEIYUCICHUS
00bEMa yCeu€HHOT0 KOHYyca.

HccnenoBaTh NOCTPOCHHBIE MOIEIH,
B TOM 4YHCI€ MU C HCHOJIb30BAHUEM
anmnapara ajareOphi.

3HATh BO3MOXKHOCTH PEIICHUS 3a/1a4
Ha MOCTPOCHUE LIUPKYJIEM U JTUHEUKOH,

0 KJIACCUYECKUX HEpa3perIuMbIX
3ajayvax.

CBobOoaHo ONepupoOBaTH
TMOHSATHSIMM: 1apOBOM CErMEHT,
IapoOBOM  CJIOM, IIApOBOM  CEKTOp,
OCHOBaHME M  BBICOTA  CErMEHTAa,

OCHOBAHHUC M BBICOTA IApPOBOI'0O CJIOA.

BbIBOIUTH dbopMyITBI TUTST
HaxoXJeHuss  00BEMOB  IIapoOBOTO
CETMEHTa, IapOBOTO CEKTOPA, TUIOIIA TN
chepsl.

Jloka3pIBaTh TeopeMy 00 o0BEME
mnrapa.

Pemathb crepeomeTpudeckue 3a1auu,
CBs3aHHBIE ¢ 00BEMOM IIapa, MIApPOBOTO
CEerMEHTA, 1apOBOT0 CEKTOopa,
JIOMIAIBIO ChEephl.

CpaBHUBaTHL U aHAJM3UPOBATH
YTBEPXKIECHUSA C LEIbI  BBISBICHUSA
JIOTUYECKH KOPPEKTHBIX u
HEKOPPEKTHBIX PACCYKICHUM.

AHAJIM3MPOBATh U MOJEJTHPOBATH

Ha  S3bIKE  TIEOMETPUU  peajibHbIe
CUTYyalluH, CBA3aHHbIE C 00BEMOM I1apa,
1apOBOTO CErMEHTa, 1apOBOTO
CErMEHTA, IJIOIIAAbI0 C(ephl.

CBoOoaHoO ONepUpPoOBATH
NMOHATHEM:  MOA00HBIE  Tela B
POCTPAHCTBE.
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Boruuciasatb  00bEMBI  TET  C
NOMOIIBIO OMPENEIEHHOTO UHTETpaia.

Pemathb cTepeomMeTpudecKkue 3aj1auu,
CBSI3aHHBIE C COOTHOIICHUSIMH MEXIY
IUIOUIAISIMU TIOBEPXHOCTEN U 00bEMAMHU
MOJ00HBIX TEJL.

IIpoBOaAUTH JIOTUYECKH KOPPEKTHHIE
JA0Ka3aTeJibHbIe PACCYKIAEHUSA TpU
pEIIEHUH  TEOMETPUYECKUX  3ajad,
CBSI3aHHBIX C BBIYUCIICHHEM OOBEMOB
T€1 € TOMOMIbIO  ONpPeAeEHHOTO
WHTErpana, HaXO0XJEHUEM
COOTHOIIEHUS ~ MEXIY  IUIOIIAIsIMU
MOBEPXHOCTEH U 00BbEMaMU TMOJOOHBIX
TEJI.

AHAIU3MPOBATH U MOJEJTHPOBATH
Ha  S3BIKE  TEOMETPUU  peajibHbIC
CUTyallud, CBSI3aHHBIE C OO0BEMaMH U
MOBEPXHOCTSIMU TeJ, HA JOKA3aTeIbCTBO
U Ha HaxOXJCHHE T'C€OMETPUYECCKUX
BEJINYUH
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JABuKenust
(549)

JIBW>KEHUsT ~ IIPOCTPAHCTBA.
OtobOpaxkenus. J[BrxkeHuss u
paBeHcTBO  (uryp.  OOmme
CBOMCTBA JBIDKEHHUM. Bunasl
JIBUOKCHUM napajuieaIbHbIN
nepeHoc, LEHTpaIbHas
CUMMeETpUs, 3epKajbHas
CUMMETpHUsI, TMOBOPOT BOKPYT
OPSIMOM. [Ipeo6pazoBanus
nonobus. Ilpsamas u cdepa

Ditnepa.
['eomeTpuueckue 3agauud Ha
MPUMEHEHHE IBUKCHUS

CBobOoaHoO ONepHpoOBaTH
MOHSATUSIMM: OoTOOpaxeHue
OpOCTpaHCTBA Ha ce0s, JBUIKEHUE
IPOCTPAHCTBA; LIEHTpalbHas, OceBas U
3epKajibHasi CUMMETPUH, MapajuiesIbHbIN
NEPEHOC; PAaBEHCTBO U N0J1001e PUryp.

Jloka3bIBaTh YTBEPXKIEHUS O TOM,
YTO LIEHTpalbHas, OCeBas M 3epKajibHas
CHUMMETPUH, IMAPAJUICIBHBIN IIEPEHOC
SBIIAIOTCS JABUXKEHUSMU. BBINOIHATH
npeoOpa3zoBaHus MOA00US.

OnepupoBaTh NOHATHAMU: TIpsiMas
u cepa Ditnepa.

PemaTh reoMerpuyeckue 3agauM c
UCIOJIb30BaHUEM JBUKCHUM.

Hcnoab3oBaTh Mpu pelieHuu 3aaad
JNBUKEHUS. ~ TPOCTpAaHCTBA M HX
CBOMCTBA.

CpaBHMBaTHL U AaHAJM3MPOBAThH
YTBEP)KJEHUS C 1I€JIbI0  BBISBICHUS
JIOTUYECKHU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKACHUI.

HccnenoBaTs MOCTPOECHHBIE MOJIEIIN.

HUcnoab3oBaTh uu@pposbie

pecypchbl
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IToBTOpEHUE,
000011IeHnE ]|
cucTeMAaTH3AlUSA
3HAHMI

(17 )

O6o0umaroniee MOBTOPEHUE
MOHATHUM M METONOB Kypca
reomerpun  10-11  kmaccos,
CUCTEMATU3aLUS 3HAHUN.

Hcropus pa3BUTHS
CTEPEOMETPUM KaK HAyKU U €€
POJIb B Pa3BUTHUH COBPEMEHHBIX
WHXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTU M

Pemats crepeomeTpuueckue 3agayu
Ha JOKa3aTeIbCTBO MAaTEMAaTHYECKHUX
OTHOILICHUH, HAaXO0XXJICHUEC
TEOMETPUYECKUX BEJIUUUH (JIJIUH, YTJIOB,
momaaei, 00bEMOB).

HUcnonn3oBarh peLIeHnn
CTEPEOMETPUUECKUX 3aja4
MJIaHUMETpUUYeCKue (hakThl U METOIBI.

IIpoBoaANTH JIOTUYECKU KOPPEKTHBIE
JIOKA3aTeJIbHbIE  PACCYXICHUS  MpHU
pelieHuun CTEPEOMETPUUECKUX u
MJIAHUMETPUUECKUX 3a7a4.

CpaBHuBaTHL W aHAJIM3UPOBATH
pealibHbIE  CHUTyalldd W  BBISBISTH
BO3MOXHOCTh €€ MOJEIUPOBAHUS Ha
A3bIKE TEOMETPUHU.

MopneaupoBath peabHYIO
CUTYallMI0 Ha S3bIKE TEOMETPpUM U
HCCJIEI0BATH TMOCTPOCHHBIE MOJEIH, B

pu

TOM 4YHCI€ HW C HCIOJH30BAHHEM
amnmapara ajareOphi.
HUcnonb3oBaTh KOMITbIOTEPHBIE

IIPOrpaMMBbI [IPU PELICHUU 3a/1a4.
Honyuyarn npeacTaBJIeHHE 0
F€OMETPUM KaK O pPa3BHUBAIOLICHCS
HAayKe, MCCICAYIOIEH OKPYKAIOIIUN
MHD, CBSI3aHHOM  C  pEallbHbIMH
00BbEKTaMM,  TIOMOTAIOIICH  PEIIUTh
peanbHbIE )KU3HEHHBIE CUTYAIlMHU O POJIU
CTEPEOMETPUU B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX u
KOMIBIOTEPHBIX TEXHOJIOTHI
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IHoypounoe nnanuposanue 'EOMETPHUS, 10 kaace

(34 B Hene10, 34 yueOHbIX Heed, UTOro — 102 )

Ne Hama Tema ypoka
n/n | Ilnan ‘ Dakm
BBenenue B crepeomMeTpuio -234
1 1 neoens OcHoBHbIE TTPaBUJIa U300pAKEHUSI HA PUCYHKE TUIOCKOCTHU, TTapaJUIeIbHbIX
IpsSIMBIX (OTPE3KOB), CEPEAMHBI OTPE3KA.
2 [TonsTHS cTepeoMeTpUN: TOUKA, IPsAMAas, NIOCKOCTh, IPOCTPAaHCTBO. OCHOBHbBIE

paBwJIa H300paKCHUS HA PUCYHKE TUIOCKOCTH, IMapaJUICIbHBIX TIPSIMBIX
(oTpe3KoB), cepeIMHbI OTPE3Ka.

3 [TonsTHs: nepecekaroluecs MIOCKOCTH, IEpeCceKaroluecs IpsMast U INIOCKOCTh;
MIOJIYIIPOCTPAHCTBO.

4 2 neodens [TonsTHs: nepecekarouecs MIOCKOCTH, IEpeceKaroluecs IpsMast U INIOCKOCTb;
MIOJIYIPOCTPAHCTBO.

) MHoTOTrpaHHUKH, H300paKEHUE MPOCTEUIITUX MTPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OHEKTOB.

6 MHoTOTrpaHHUKH, H300paKeHNE MPOCTEHIITUX MPOCTPAHCTBEHHBIX (QHUTYP,
HECYIIECTBYIOIINX 00OBEKTOB.

7 3 neoens AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIEACTBUS U3 HUX.

8 AKCHOMBI CTEPCOMETPHH U TIEPBBIC CIICJICTBUS U3 HUX.

9 AXCHOMBI CTEPEOMETPHH U TIEpBBIE CIIeACTBUS 13 HUX. CIIOCOOBI 3aaHus
MPSIMBIX | TIOCKOCTEH B TpocTpancTBe. O003HAYEHUS MPSMBIX U INIOCKOCTEH.

10 4 neoensn N300paxkenue ceueHnil mupamMubl, Kyda v MpU3Mbl, KOTOPbIE MPOXOAAT YePE3 UX

pebpa. N3obpaxenne nepecedeHust MoJydYeHHBIX MII0CKOCTeH. PackpammBanue
MTOCTPOCHHBIX CEYCHUI pa3HbIMU [IBETAMHU.

11 N3o00paxkenue ceueHnit nupamupl, Kyda ¥ MPU3MbI, KOTOPbIE MPOXOAST Yepe3 Ux
pebpa. N3o0paxenne nepeceueHust MoMydYeHHBIX MII0CKOCTEe. PackpammBanue
MOCTPOCHHBIX CEYCHUN Pa3HbIMU [IBETAMHU.

12 N3o00paxkenue ceueHnil mupamMubl, Kyda v MpU3Mbl, KOTOPbIE MPOXOAAT YepPe3 UX
pebpa. M3ob6paxkenue nepeceyeHus MOIyYeHHbIX II0ckocTell. PackpammBanue
MOCTPOCHHBIX CEYEHUN Pa3HbIMU [IBETAMHU.

13 5 neoensn N3o00paxkenue ceueHunil mupamMubl, Kyda v MpU3Mbl, KOTOPbIE MPOXOAAT YePE3 UX
pebpa. M3ob6paxkeHue nepecedeHust MoaydeHHbIX II0cKocTel. PackparBanue
MOCTPOCHHBIX CEUEHUN Pa3HbIMU [[BETAMHU.

14 Mertoz cie10B Ul HOCTPOCHUsI CeUEHHIH.

15 Mertona cnenoB uist MOCTpoeHus ceueHuil. CBOICTBA MepeCceUeHU MPSAMbIX U
IIJIOCKOCTEM.

16 6 neoensa Merton ciienoB A nocTpoeHus ceueHnid. CBOMCTBA nepeceyeHuil IpsIMbIX U
IIJIOCKOCTEM.

17 IToctpoenue ceuenuii B nupamuze, Kyoe 1o Tpem ToukaM Ha pedpax. Coznanue
BBIHOCHBIX YepTEXeH M 3aIiCh 11aroB MOCTPOEHMSL.

18 ITocTtpoenue cedenuii B nmupamuze, Kyoe 1o Tpem ToukaMm Ha pedpax. Coznanue
BBIHOCHBIX YepTeXeH M 3aIiCh 1aroB MOCTPOEHMSL.

19 7 neoens ITocTtpoenue ceuenuii B nupamuze, Kyoe 1o TpemM ToukaM Ha pedpax. Coznanue
BBIHOCHBIX YepTeXeH M 3aIiCh N1aroB MOCTPOEHMSL.

20 ITocTtpoenue ceuenuii B mupamuze, Kyoe 1o TpemM ToukaMm Ha pedpax. Coznanue
BBIHOCHBIX YEPTEXkKEH U 3aITUCh 1aroB MOCTPOEHMSL.

21 [ToBTOpEHUE MIAaHUMETPUH: TEOPEMA O MPOMOPLUOHANBHBIX OTpe3kax. [Togobue
TPEYroJIbHUKOB.
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22 8 neoens IToBTOpenue mnanumeTpun: Teopema Menenas. Pacuersl B cedeHusx Ha
BBIHOCHBIX yepTexax. Mcropust pa3BUTHS IIaHUMETPUH U CTEPEOMETPUU.
23 KonTtpoabHas padora Nel «Akcuombl crepeoMerpun. Ceuenus»
B3anMHoe pacnoJioxkeHue NPAMbIX B IPOCTPAHCTBE — 64
24 B3aumHoe pacnosoxeHue npsAmMeIX B IpocTpaHcTBe. CKpeBaronIecs npsiMble.
[Ipu3Haku ckpemuBaromuxcs npsMbix. [lapamienpHble npsiMble B IPOCTPAHCTBE.
25 9 neoensn Teopema o CylIeCTBOBaHUMU U €IMHCTBEHHOCTH MPSIMOM MapalIeIbHON JaHHOU
IpSIMOM, IPOXOSILEN Yepe3 TOUKY IPOCTPAHCTBA U HE JIeKalllel Ha JaHHON
npsiMoi. JleMMa o nepeceyeHnn napauiebHbIX NPSIMBIX IIOCKOCTHIO.
26 [TapannenbHOCTb TpeX NpsIMBIX. Teopema 0 TpexX MapajieNbHbIX MPSMBIX.
TeopeMa 0 CKpeIMBAIOIIMNXCS TPSIMBbIX.
27 [TapannensHoe npoektrpoBanre. OCHOBHBIE CBOMCTBA MapaJUIEILHOTO
npoexkTrpoBanus. M300paxkenue pasHbIX GUryp B napauieabHONW MPOEKINH.
28 10 LenTpanpHas npoekius. YToJ ¢ COHAPaBICHHBIMU CTOPOHAMHU. YTOJI MEXIY
Helens MPSIMBIMU.
29 3aaun Ha JOKa3aTeJIbCTBO U UCCIIEI0BAaHUE, CBSI3aHHBIE C PACIOJIOKEHUEM
MPSIMBIX B IPOCTPAHCTBE.
IapanjieJJbHOCTh NPSIMBIX M IJIOCKOCTEH B IPOCTPaHCTBE — 84
30 [ToHsTHA: MapaJUIeNTbHOCTh MPSMOM U IIOCKOCTH B pocTpaHcTBe. [Ipu3Hak
MapajuIeIbHOCTH IPSIMON U IITOCKOCTH. CBONCTBA MapaIEIbHOCTH IPSIMON U
IIJIOCKOCTH.
31 11 I'eoMeTpuueckue 3aa4i Ha BEIYMCIIEHUE U I0KA3aTEIbCTBO, CBSI3aHHbBIC a
Helens MapajIeIbHOCTHIO MPSMBIX U TNIOCKOCTEN B TPOCTPAHCTBE.
32 [TocTpoenue ceueHuns, MPOXOAAIIETO Yepe3 JaHHYIO MIPSMYIO Ha YepTekKe U
MapaJyIeIBLHOTO APYrou npsiMoil. Pacuer oTHOIIEHUH.
33 [TapannenpHas mpoekuys, IpUMEHEHUE AJIsl OCTPOCHUS CeUeHU Ky0a u
napajuienenumnena. CBOKWCTBA NMapajuieIenuIea v MprU3Mbl.
34 12 [TapamienpHble miockocTh. [Ipu3HaKky napaienbHOCTH IBYX INIOCKOCTEM.
35 Helens Teopema 0 mapaIeIbHOCTH U €IUHCTBEHHOCTH TUIOCKOCTH, TTPOXOISIIEH Yepe3
TOYKY, HE PUHAJUICKALYIO JAHHOW INIOCKOCTH U CJIECJACTBUS U3 HEE.
36 CBoiicTBa napajiebHbIX IVIOCKOCTEN: 0 NAapaJIEIbHOCTH MPSAMBIX I1€pECEeUEHUS
IIPU NIEPECEUEHUH JIBYX MTAPAUICIBHBIX INIOCKOCTEN TPETHE.
37 13 CpoiicTBa mapayuieIbHbIX IIOCKOCTEN: 00 OTpe3Kax NapaieabHbIX MPSMBIX,
Hedensn 3aKJIOYEHHBIX MEXKY MapajuIeIbHbIMU IIJIOCKOCTSIMU; O IIEPECEYEHUH IPSIMOM ¢
JBYMsI TapAJIEIbHBIMU TJIOCKOCTSMH.
IlepneHAUKYJISIPHOCTH NPSAMBIX U IUIOCKOCTEH B MPOCTPaHCTBE — 254
38 [ToBTOpenue: Teopema [Mudaropa Ha naockoctu.
39 [ToBTOpEHME: TPUTOHOMETPHUS IPSMOYTOJIBHOTO TPEYTrOJIbHUKA.
40 14 CBoiicTBa Ky0a M NPsIMOYT'0JIbHOIO apajieslenunea.
41 Hedens Brruricnenue 1iauH OTpe3KoB B KyOe M IPSIMOYTOJIbHOM MapaliesieuIe]e.
42 [lepneHauKyISIpHOCTD NPAMOU U IIIOCKOCTU. [Ipu3HaK NepneHANKYIIPHOCTH
NPsIMOM M TJIOCKOCTH.
43 15 [lepnenuKynapHOCTD NPAMOI U IIOCKOCTH. [Ipu3HaK nepneHuKyIspHOCTH
Hedens IPSIMON U TUIOCKOCTH.
44 Teopema o cymiecTBOBaHMM U €MHCTBEHHOCTH MPSAMOM, TPOXOIALIEH Yepes
TOYKY IPOCTPAHCTBA U NEPIEHANKYIISIPHON TNIOCKOCTH.
45 [110cKOCTH M NEpNEeHAUKYISIPHBIE UM NPSIMble B MHOTOTPaHHHUKAX.
46 16 [InockocTy M nepneHAUKYIIpHbIE UM NIPSIMbIE B MHOTOTPaHHUKAX.
47 Hedens [lepnenaukynsip u HaknoHHas. [locTpoeHue neprneHauKyIspa u3 TOUKH Ha
PSIMYIO.
48 [lepnenukynsp u HaknoHHas. IlocTpoenue nepneHuKynspa u3 TOYKH Ha
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HIPSIMYIO.

49 17 Teopema 0 Tpex neprneHauKyaspax (mpsiMas u oOpaTHas)
50 Heldens Teopema o Tpex nepreHaAuKysipax (mpsiMas 1 o0OpaTHast)
o1 YT0J1 MEKy CKpEIIUBAIOIIMMUCS MPSMBIMHU.
52 18 [ouck nepneHANKYISPHBIX TPSIMBIX C TIOMOUIBIO MEPIEHANKYIISIPHBIX
Heoens IIJIOCKOCTEM.
53 OproroHajabHOE MPOESKTUPOBAHHE.
o4 [Moctpoenue cevuenuii Kyoa, IpU3MBbI, TPABUIBHON MUPAMUIBI C TOMOIIBIO
OPTOTOHAJILHOM IIPOEKIIUU.
55 19 [Moctpoenue cevyenuii Kyoa, IpU3MBbI, TPABUIBHON MUPAMUIBI C TOMOIIBIO
Heldens OpPTOTrOHAJILHOM NMPOEKITUH.
56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO IIIOCKOCTH. [lmockocT cummeTpuii B
MHOTOTpaHHHUKaX.
o7 [Ipu3Hak nepneHIMKyIIpHOCTH MPSIMOM U IJIOCKOCTH KaK CJIEACTBHE CHUMMETPHH.
58 20 [TpaBuIbHBIE MHOTOTPAaHHUKHU. Pacdér pacCTOSHUIA OT TOYKH /IO TIOCKOCTH.
59 neoens [IpaBriIbHBIE MHOTOTPAaHHHUKU. Pacd€T pacCcTOSHUI OT TOYKH JIO INIOCKOCTH.
60 CriocoObl OITyCTUTh HNEPIEHANKYISPbI: CHMMETpPHUS, CABUT TOUKHU MO
MapajuIeIbHON IPSIMOM.
61 21 CaBur no HenapaieabHOU NPsIMOM, H3MEHEHHE PacCTOSIHUM.
62 Heoens KonTtpoJsbHas padora Ne 2 «B3aumMHoe pacnoJiokeHue nNpsiMbIX U
IVIOCKOCTEH B IPOCTPAHCTBE)»
Yrabl U paccrosinus — 164
63 [ToBTOpEHUE: Yyroa Mex 1y NpsIMbIMU Ha MJIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJIBHOM TPEYrOJIbHUKE, TEOPEMa KOCHHYCOB.
64 22 [ToBTOpEHME: yroya Mex1y CKpeIUBaOIMMHUCS NPSIMBIMU B TPOCTPAHCTBE.
65 Helens ['eomeTpuyeckre METOIbI BBIYMCIICHUS YIIa MEXKTy MPSIMBIMHA B
MHOTOI'paHHUKAX.
66 JIByrpanHsb1ii yrosu. CBOMCTBO JIMHEWHBIX YTJIOB IBYTPAHHOIO yrija.
67 23 [IepnenaukynspHble I0CKOCTH. CBONCTBA B3aUMHO MEPIIEHIUKYISIPHBIX
Helens IIJIOCKOCTEM.
68 [Ipu3Hak nepneHauKyIIpHOCTH IJIOCKOCTEH; TeopeMa O MpsIMOM IepeceueHus
JBYX IJIOCKOCTEH NepIEHIUKYIISIPHBIX TPETheH IIIOCKOCTH.
69 [IpsmoyronpHBIN Napasuienenune; Kyo; nu3MepeHus, CBOMCTBA MPSIMOYTOJIbHOTO
napajuesenumnea.
70 24 Teopema 0 quaroHan NpsMOYroJbHOTO NapaJlJIeIeNNIea U CIEACTBUE U3 HEE.
71 Heodens CrepeomeTpuuecke U IpUKIIaIHbIE 3a7a4H, CBA3aHHbIE CO B3aUMHbBIM
PACII0JIOKEHHEM IPSIMBIX U IIJIOCKOCTEH.
72 [ToBTOpEHUE: CKpelrBaroecs npsmMble, MapauleibHble IIIOCKOCTU B
CTaHJAPTHBIX MHOIOIPAaHHHKAX.
73 25 [Tapa napanenpHbIX MJIOCKOCTEH Ha CKPEIMBAIOIIUXCS MPSIMBIX, PACCTOSTHUE
Hedensn MEXy CKPELIMBAOIMMUCS MPSIMBIMU B IPOCTHIX CUTYALIUSIX.
74 PaccTostHuE OT TOYKM 10 TNIOCKOCTH, PACCTOSIHUE OT NMPSIMOM JI0 TNIOCKOCTH.
75 Brruncnenue paccTossHUNA MEXTy CKPEIMBAIOLIIUMHUCS NMPSIMBIMU ¢ TOMOIIBIO
NEepHEeHIUKYISIPHOM MIOCKOCTH.
76 26 TpexrpanHblil yroi, HEpaBEHCTBO s TpeXTpaHHbIX yrioB. Teopema Iudaropa,
Hedens TEOPEMBbI KOCHHYCOB U CUHYCOB JIJIsl TPEXTPAaHHOI'O YIJIa.
77 DneMeHTh! chepruiecKoil FTeOMETPUH: re0Ie3NIECKUe JIMHUM Ha 3emiie.
78 KonTposabHas pabora Ne 3 «¥Y /bl M pacCTOSIHUSA»
MHOrorpaHHMKH - 74
79 27 CucremaTtuzanus 3HaHul «MHOTOTpaHHUK U €T0 2IEMEHTHI»
80 Heodens IIupamuna. Buael nupamua. IlpaBunpHas nupamuaa.
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81 [Ipusma. IIpsmas u HakinoHHas npusmel. [IpaBuiibHas npusma.

82 28 [TpsiMoii mapayuienenumes, NpsMOYroJIbHBINA Napajuieenumes, Kyo.
83 Heldens Brinykisie MHOrorpannuku. Teopema Ditnepa.
84 Boinyxiible MHOrorpanauku. Teopema Oitnepa. [IpaBuiibHble U M0JIyTIpaBUIbHBIE
MHOTOT'PaHHHKH.

85 29 Kontpoabnas padora Ne 4 «MHOrorpaHHuKN

Helens

BekTopsl B mpocTpancree — 124

86 [ToHsiTHE BEKTOpA HA IJIOCKOCTH M B POCTPAHCTBE.
87 CyMMa BEKTOPOB.
88 30 Pa3zHOCTH BEKTOPOB.
89 Hedens [TpaBwiio napaurenenumnena.
90 YMHOKEHHE BEKTOPA Ha YHCIIO.
91 31 Paznosxenue BexTopa 1o 6a3ucy Tpex BEKTOPOB, HE JISKAIINX B OJHOU

Helens IIJIOCKOCTH.
92 CkaisipHO€ MTPOU3BEICHHUE.
93 Brrunciienue yria Mex 1y BEKTOpaMu.
94 32 [TpocTeiimme 3aaum ¢ BEKTOpaMHU.
95 Heoens [IpocTenmue 3a1a4n ¢ BEKTOPAMH.
96 [TpocTeiimme 3aaum ¢ BEKTOpaMHU.
97 33 [Ipocreiimue 3a1a49u ¢ BEKTOPaMH.

Helens

IToBTOpeHue, 00001IeHNE U CUCTEMAaTH3aUs 3HAHUN — S4
98 O6001eHne u cucreMaru3anus 3HaHui «B3auMHoe pacnoiokeHue NpsMbIX U
IUIOCKOCTEHN B MPOCTPAHCTBE
99 O06o01enre U cucTeMaTu3als 3HaHui « MHOTOTpaHHHUKNY
100 | 34 Wrorosas koHTposibHasA paboTa
101 | nHeoena Hroropas koHTpoJbHAs paboTa
102 O600111eH1e U cHCTeMaTH3allks 3HAHUN: aHAJIU3 KOHTPOJILHOU pabOTEHI.
HTOI'O — 1024

IHoypounoe nnannposanue 'EOMETPUSI, 11 knace

(34 B Hene110, 34 yueOHBIX Heeau, UTOro — 102 4)

Ne Jlama Tema ypoka
n/n_| Ilnan ‘ Dakm

AHajuTHYecKasi reoMeTpus - 154

HOBTOpeHI/Ie TEMBI «KOOpI[I/IHaTBI BCKTOpA Ha IIJIOCKOCTU U B IIPOCTPAHCTBEC»

HOBTOpeHI/Ie TEMBI «CKaJ'IprHOC IIPONU3BCACHNEC BEKTOPOB»

HOBTOpeHI/Ie TeMbl «BbIUncIeHNs yrijia MCKJy BEKTOPaMH B ITPOCTPAHCTBEY

HOBTOpeHI/Ie TCMBI ((ypaBHeHI/Ie HpHMOﬁ, Hpoxomnueﬁ qgCepe3 ABC TOUKU

YPaBHeHI/Ie IHJIOCKOCTHU, HOPMaJIb, YPABHCHUC TIJIOCKOCTH B OTPC3KaAX.

YPaBHeHI/Ie IIJIOCKOCTHU, HOPMaAJIb, YPABHCHUC TIJIOCKOCTH B OTPC3KaAX.

BeKTOpHOe ITPONU3BCACHUC.

JInHeliHbIe HCPABCHCTBA, JIMHEHOE MMporpaMMHUpOBaHUC.

OO INOOTAWIN|F-

JInHeliHbIe HCPAaBCHCTBA, JIMHEMHOE MMporpaMMHupOBaHUC.

=
o

AHanuTHYeCKHue MCTObI pacqéTa yrijia MCXKAY MPSIMBIMUA B MHOTOT'PAHHHKAX.

o
o

AHanuTHYeCKHE METOIbI pacqéTa yriia MCXKAY NMPSIMbIMU B MHOTOT'PAHHHUKAX.

=
N

dDopMyna PaCCTOSAHUA OT TOUYKHU OO0 TTIJIOCKOCTH B KOOPpAWHATAX.
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13 HaxosxaeHne pacCTOsHUI OT TOYKHU A0 IIOCKOCTH B Ky0e.

14 Haxosx1eHre pacCTOSTHUI OT TOYKH JI0 IJIOCKOCTH B IIPABWIIBHOM MHUPaMUJIE.
15 KonTtpouabHas pabora Ne 1 «cAHanIuTHYECKAS TeOMETPHSI»
IloBTOpeHue, 0000mIeHNe U cUcTeMaTH3aus 3HAHUI «MHOrorpanHuKku. CedeHUs] MHOTOTPAHHUKOBY —
15y

16 CeyeHrsI MHOTOT'PAHHUKOB: CTaHAAPTHBIC MHOTOTPAHHUKH.

17 CeueHusi MHOTOTPAaHHUKOB: METOJI CJIEJIOB.

18 CeueHusi MHOTOIPAaHHUKOB: CTaHAAPTHBIE IUIOCKOCTH, IEPECEUCHUS MIPSAMBIX U
IIJIOCKOCTEM.

19 [TapasienpHble NpsIMbIE U TUIOCKOCTH: NapaJlJIeNIbHbIE CEUEHMSL.

20 [TapamienpHbIe NIPsIMBIE U INIOCKOCTH: PacdyeT OTHOLICHUN.

21 [TapamienpHble IPsIMBIE U IITIOCKOCTH: YIUIBI MEXKAY CKPELIUBAIOIMMHUCS
TIPSIMBIMU.

22 [lepneniuKkynspHbIE MPSMBIE U IUIOCKOCTH: CTaHJAPTHBIE APl
MEPICHIUKYIIIPHBIX TUIOCKOCTEH U MIPSIMBIX, CHMMETPHUY MHOTOTPAHHHUKOB.

23 [lepnieniuKynspHbIe NPSIMBIE U IUIOCKOCTH: TEOPEMA O TPEX NEPIEHIUKYIspax.

24 [eprieHAMKyIApHBIE IPSMBIE U IJIOCKOCTU: BBIYUCIICHUS UTHH B
MHOTOTpaHHHUKaX.

25 [ToBTOpEHUE: MO MHOTOYTOJIbHUKOB, (DOPMYJIBI 171 TUIOIAJIEH,
cooOpakeHUs TI0T00USI.

26 [ToBTOpEHME: TIIOMIAAN MHOTOYTOJIbHIKOB, (DOPMYJITBI JUTS TUTOIIIAIEH,
coOo0OpakeHUs TI0T00MSI.

27 [ToBTOpEHME: TIIOMIAAN MHOTOYTOJIBHIUKOB, (POPMYITBI JUTS TUTOIIIAIEH,
cooOpakeHHs TI0100usI.

28 [Inomany ceyeHN MHOTOIPAHHUKOB: IIJIOIIAN TOBEPXHOCTEH, pa3pe3aHusl Ha
YacTH, COOOPaKEHUs IMOJ00MS.

29 [Inomany ceyeHnii MHOTOrPaHHUKOB: TUIONIAU TOBEPXHOCTEN, pa3pe3aHus Ha
YacCTH, COOOPaKEHUsI MOJ00HS.

30 KontposbHnas padora Ne 2 «[loBropenne: Muororpanuuku. Ceuenust
MHOTOTPAHHUKOB»®

O0bém MHOrOrpanunka — 174

31 O6beM Tena. O6beM MPSIMOYTOJIHLHOTO Mapauiesenuneia.

32 3amaun 00 yaBOoeHUHU Ky0a, 0 KBajpaType Kyba; 0 TPHCEKIMH yra.

33 CrepeoMeTpHrueckue 3a/lauu, CBA3aHHbIE ¢ 00BEMOM MPSIMOYTOJIbHOTO
napasuieJenunesa.

34 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C BRIUUCICHUEM 00beMa MPSIMOYTOJIBLHOTO
napasuieJienunea.

35 O06beM MpsIMOii TPU3MBIL.

36 CrepeoMeTpHrueckue 3a/1auu, CBSI3aHHbBIC C BHIYUCICHHEM 00bEMOB MPSIMOM
PU3MBL.

37 [Ipuknanneie 3a1a4m, CBsI3aHHBIE ¢ 00BEMOM MPSIMON PU3MBI.

38 Brruncnenue 06beMOB Tel ¢ MOMOLIbIO OIPEeIeHHOT0 HHTerpana. OobeM
HAKJIOHHOM MPU3MBEI.

39 Brruncnenue 06beMOB Tel ¢ MOMOLIbIO OIPEeIeHHOT0 HHTerpana. OobeM
HAKJIOHHOUN MUpaMUJIbL.

40 ®dopmyna oobeMa nupamuipl. OTHOIIEHHE 00BEMOB MUPAMUJL C OOLIMM YTIIOM.

41 ®dopmyna oobeMa nupamuibl. OTHOIIEHHE 00BEMOB TUPAMHUJT C OOILIMM YIIJIOM.

42 CrepeoMeTpHruecKue 3a/1a4i, CBSI3aHHbBIE C BHIYHCICHHEM 00beMOB HAKJIOHHOM
TIPU3MBI.

43 CrepeomeTpHUeCKHe 3a/1a4H, CBSI3aHHbIE ¢ 00BEMaMU MUPAMUJIBI.

44 [Mpuknanueie 3anaun mo Teme «OOBEMBI TEJ», CBA3aHHBIE ¢ 00BEMOM HAKJIOHHOMN
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IIPU3MBL.

45 [Mpuknanaeie 3anaun mo Teme «OOBEMBI TEJ», CBA3aHHBIE ¢ 00BEMOM MTUPAMHU/IBI.

46 [Tpumenenne 00beMOB. BounciaeHne paccTosHUS 0 TUIOCKOCTH.

47 KonTtpoabHas pabora Ne 3 «O0beM MHOTOrpAHHHKA»

Tesna Bpamenus — 24y

48 [unuHapuyeckas IOBEPXHOCTh, 00pa3yrolue HUIMHIPUYECKON TOBEPXHOCTH.

49 Humusap. [psmoit kpyroBoit nunuHap. 11nomane noBepXHOCTH HUIMHIPA.

50 KoHnueckasi HoBepXHOCTh, 00pa3yromire KOHuYeckoil moBepxHoctu. Konyc.

ol Ceuenune KOHyca INIOCKOCTHIO, TApAJJICIbHOM IIIOCKOCTH OCHOBAHMSIL.

52 VYceuennsiit konyc. M300paxeHne KOHYCOB U YCEUCHHBIX KOHYCOB.

53 [Tnomaas OOKOBOM M OJTHOW MOBEPXHOCTH KOHYCA.

54 [Tmomaas 60KOBOM M MOJHOM MOBEPXHOCTH KOHYCA.

55 CrepeoMeTpriecKue 3a/1a4u Ha J0Ka3aTeIbCTBO U BBHIYUCICHUE, TOCTPOSHUEM
CEUYEHU IUIMHpa, KOHYyCa.

56 CrepeoMeTpriecKue 3a/1au Ha J0Ka3aTeIbCTBO M BBIUUCIEHNE, TOCTPOECHUEM
CEUYEHU IUIMHIpa, KOHYyCa.

S7 [Ipuknagueie 3aa4n, CBSI3aHHBIC C IFJIMHIPOM.

58 [Ipuknagaeie 3a1a9n, CBI3aHHBIC C IFJIMHIPOM.

59 Cdepa u map.

60 [Tepecedenue cdepsl U mapa ¢ miockocTeio. Kacanue mrapa u chepsr
MJIOCKOCTRI0. B 1 n3o0pakenwue mapa.

61 [Tepecedenue cdepsl U mapa ¢ miockocTeio. Kacanue mapa u cheps
TJIOCKOCTRI0. B 1 n3o0pakenwue mapa.

62 Ypasuenue chepsl. [Tnomans chepsl u ee yacTei.

63 Cummetpus cdepsl 1 mapa.

64 CrepeoMeTpuuecKkue 3a/1a4i Ha JOKA3aTEIbCTBO U BBIUNCIECHUE, CBSA3aHHBIE CO
ctepoil u mapom, MOCTPOCHUEM MX CEYCHHUH TIII0CKOCTHIO.

65 CrepeomeTpuuecKkue 3a/1a4u Ha JJ0KA3aTENbCTBO U BBIYUCIECHUE, CBSI3aHHBIE CO
cdhepoil u mapom, MOCTPOCHUEM MX CEYCHHUH TIII0CKOCTHIO.

66 [Ipuknanueie 3aa4n, cBsi3aHHbIE CO cHepoil U IAPOM.

67 [ToBTOpEHUE: OKPYKHOCTH Ha MIOCKOCTH, BBHIYUCICHUS B OKPYKHOCTH,
CTaHJapTHbHIE OI00US.

68 Pa3nuynble KOMOMHALIMY TeJl BpAllleHUsI U MHOTOTPAHHUKOB.

69 3agaun no Teme «Tena u TOBEpXHOCTH BPALICHUS

70 3agaun no Teme «Tena u TOBEpXHOCTH BPALICHUS

71 KontpoJsbHas padora Ne 4 «Tes1a 1 NOBepXHOCTH BpalleHHUs

ILi1omaam moBepxXHOCTH U 00bEMBI KPYIJIBIX T — 94

72 O6bem munHApa. Teopema 00 00beMe ITPSIMOTO IHJIMHIPA.

73 Boruncnenue 00beMOB TeN ¢ TOMOIIBIO ONIpeIeIeHHOTO nHTerpana. Oobem
KOHYCa.

74 [Tnomaau 60KOBOM U MOJTHON MOBEPXHOCTH KOHYCA.

75 CrepeoMeTpHruecKkue 3a/1a4u, CBA3aHHbBIE C BHIYUCIEHHEM 00bEMOB IIUIUHIPA,
KOHYcCA.

76 [Tpuknanueie 3anaun mo TeMe «OO0BEMBI U TUIONIAIM TOBEPXHOCTEH TeTl.

77 O06mwem mapa u mapoBoro cekropa. Teopema 06 o0beme mapa. I[Tnomans chepsr.
CrepeoMeTpHuueckue 3a/1auu, CBSA3aHHbBIE C BHIYHCIEHHEM 00bEMOB II1apa,
IIAPOBOTO CErMEHTA U IIAPOBOTO CEKTOPA.

78 [Mpuknanueie 3anaun 1o Teme «OOBEMBI TE€», CBSI3aHHBIE C 00HEMOM IIapa U
onaapio ceprl. COOTHOMICHHS MEXKAY IUTOIMIAIIMU TTIOBEPXHOCTEHN U
00BpEéMaMu MOJJOOHBIX TETl.

79 IToto6HbIe Tena B mpocTpaHcTBe. M3mMeHeHne oobema npu 1mo100uu.
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CrepeoMeTpHuueckre 3a/1aui, CBA3aHHbIE C BBIYMCIECHUEM 00BEMOB TEN U
IIJIOIIAJIEH ITOBEPXHOCTEH.

80 KonTtpoabHnas padora Ne 5 «Iliiomaau noBepxHocTu U 00beMbl KPYIJIbIX
TeJ»

JABukenus — Su

81 JBuxenus npocrpancTBa. Otobpaxenus. [IBUKeHUs U paBEHCTBO QUTYP.
OO61me CBOMCTBA ABUKEHUM.

82 Buab!l nBukeHUI: apauieabHbI IEPEHOC, HEHTPAIbHAS CUMMETPHSL, 3€pKaIbHasA
CUMMETPUS, IOBOPOT BOKPYT MPSAMOIL.

83 ITpeoOpazosanwms moxoous. [Ipsmas u cdepa Ditnepa.

84 ['eomeTpuueckue 3ajaul Ha IPUMEHEHNE JIBUKEHUS.

85 KonTtposabHas padora Ne 6 «BeKkTopbl B IPOCTPaHCTBE)

IloBTOpEeHue, 06001IeHNE U CHCTEeMATU3AIUs 3HAHUI — 174

86 Ob6o06m1aroree MOBTOPEHNE TOHATHIA U METOIOB Kypca reomerpun 10-11 xiraccos,
cucreMarn3anus 3HaHu: «[lapamenpHOCTh NIPSAMBIX U IJIOCKOCTEN B
MIPOCTPAHCTBE»

87 O6o061maroniee NOBTOPEHNUE MOHITUI U METOJ0B Kypca reometpun 10-11 kiaccos,
CHUCTeMaTH3alus 3HaHU: «BEeKTOphI B MPOCTPAHCTBE»

88 Oo6o06maroree MOBTOPEHNE TIOHATHI U METOIOB Kypca reomerpun 10-11 xiraccos,
CHUCTeMaTH3alus 3HaHU: «BEeKTOPhI B MPOCTPAHCTBE»

89 Oo6o0maroree MOBTOPEHNUE TIOHSATHI U METOIOB Kypca reomerpun 10-11 xiaccos,
cucteMaruzanus 3HaHui: «O0BeM MHOTOTPaHHUKA»

90 Oo6o06maroree MOBTOPEHNE TIOHATHIA U METOIOB Kypca reomerpun 10-11 xiaccos,
cucteMaruzanus 3HaHui: «O0beM MHOTOTPaHHUKA»

91 O6o061aroniee NTOBTOPEHHUE MOHITUI U METOJ0B Kypca reomerpuu 10-11 kiaccos,
cucreMmarusanus 3HaHuii: «[lnomany noBepxXHOCTH U 0OBEMBI KPYTJIBIX TEJ»

92 O6o0061maroniee NTOBTOPEHHUE MOHITHI U METOJ0B Kypca reomerpuu 10-11 kiaccos,
cucremarusanys 3HaHui: «[lnomany noBepxXHOCTH U 00BEMBI KPYTJIBIX TEJ»

93 HTorosasi KOHTPOJILHAsA padoTa

94 HTorosasi KOHTPOJILHAs padoTa

95 [ToBTOpEeHUE, 0600IIEHNE U CUCTEMATH3AIHS 3HAHUH.

96 HcTopust pa3BuTHS CTEPEOMETPUHN KaK HAYKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHl.

97 HcTopust pa3BuTHS CTEpEOMETPUH KaK HAYKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX NH)KEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHl.

98 HcTopust pa3BuTHS CTEPEOMETPUHN KaK HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHl.

99 HcTopust pa3BuTHS CTEPEOMETPUHN KaK HAYKH U €€ poJib B pPa3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOTHl.

100 HcTopust pa3BuTHS CTEPEOMETPUHN KaK HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHl.

101 Hcropus pa3BUTHS CTEPEOMETPUM KaK HAyKU U €€ poJib B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUH.

102 Hcropus pa3BUTHS CTEPEOMETPUM KaK HAyKU U €€ poJib B pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHl.

HTOI'O — 1024
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