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INOACHUTEJIBHAS 3AIINCKA

HEJIN NU3YUYEHUA

['eomeTpust SBISETCS OJHUM W3 0A30BBIX KYpCOB Ha YPOBHE CpPEIHEro 0o0IIero oOpa3oBaHus, TaKk Kak
obecreynBaeT BO3MOXKHOCTh W3YYCHHUS NUCIUIUIMH €CTECTBEHHOHAYYHOW HAMPABICHHOCTH W MPEIMETOB
ryMaHUTapHOTO [ukIa. [T0CKONIBKY JIOTHYECKOe MBINUICHHE, PopMUpyeMOe MPU U3YyUEHUH 00yYarOIIUMUCS
MOHSITHMHBIX OCHOB T€OMETPHH, IPH JIOKA3aTeIhCTBE TEOPEM W TIOCTPOCHUU IEMOYKH JIOTHYCCKHX
VTBEP)KIACHUA TIPH PEIICHUW TI'eOMETPUYECKHX 3a7ad, YMEHHUE BBIABUTATh M OMPOBEPraTh THUIIOTE3BI
HETMOCPEJACTBCHHO HCIIONB3YIOTCS TMPU  PENICHHH 33Ja4  eCTECTBCHHOHAYYHOTO IIMKJIA, B YaCTHOCTH
(bU3UYEeCKUX 3a7a4.

[lenb ocBOGHUsT mporpaMmbl ydeOHOro Kypca «['eoMeTpus» Ha yriiyOJEHHOM ypOBHE — pPa3BHTHE
WH/IMBUYATBHBIX CIIOCOOHOCTEH OOYYaONIMXCs MPHU U3YYCHUH TEOMETPUH, KaK COCTABIISIONICH MPEAMETHON
obmactu «MaTeMaTuka U HHPOPMATUKA» Yepe3 00ecleueHue BO3MOKHOCTH MPHOOPETCHUS U UCTIONB30BaHUS
Oonee TIIyOOKHX TEOMETPUYECKUX 3HAHWUW M JEHUCTBUH, CrEeNU(UIHBIX T€OMETPUH, U HEOOXOAMMBIX IS
YCHEIIHOTO MPOPECCHOHATHHOTO 00Pa30BaHMsI, CBSI3aHHOTO C UCTIOJIB30BAHUEM MATEMATHUKH.

[TpropuTeTHEIME 3aJjadaMHd  Kypca TEOMETPUH Ha YyriayOJIEHHOM YypOBHE, PACHIUPSIOMIAMU U
YCWIMBAOIIUMU Kypc 0a30BOTO YPOBHSI, SIBIISTFOTCS:

® pACIIMPCHHE TPEJACTABICHUS O TEOMETPHUM KaK YacTH MHUPOBOW KyJbTYphl W (OPMHPOBaHUEC
OCO3HAHUS B3aMMOCBSI3M TEOMETPHUH C OKPYKAIOIINM MHPOM;

e popMUpOBaHUE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTypax KaK O BAKHEHIIMX MaTEeMaTHUYECKHX
MOJIEJISIX, TIO3BOJISIONIUX OMMCHIBATh M U3y4YaTh Pa3HbIC SBJIICHUS OKPY)KAIOIIEr0 MUPA; 3HAHWE MOHATUHHOTO
anmaparta 1o pazzaeny «CTepeoMeTpHsh MKOJILHOTO Kypca TeéOMETPHUH;

e popMUpOBaHHE yMEHHs BJIAJIETh OCHOBHBIMH TOHATHUSMH O MPOCTPAHCTBEHHBIX (HTrypax M HX
OCHOBHBIMH CBOMCTBAMH; 3HAHUE TEOpPEeM, GOPMYJ U YMEHHUE UX MPUMEHSATh; YMCHHS JIOKA3bIBATH TEOPEMBI H
HAXOJUTh HECTAHAAPTHBIC CITOCOOBI PEIICHUS 3a/1a4;

e (opMHUpOBaHKME YMECHHS PACIIO3HABATH HA YEPTEKAX, MOJCISAX M B pEAIbHOM MHPE MHOTOTPaHHUKH U
TeJia BPALICHUS; KOHCTPYUPOBATh TEOMETPHUUCCKUE MOJICIIH,

¢ popMHpoOBaHUE MOHUMAHKSI BO3MOYKHOCTH aKCHOMATHYECKOTO MOCTPOSHHSI MAaTEMATHICCKUX TECOPHIA;
(dbopMUpOBaHNE TOHUMAHUS POJTM AKCHOMATUKH TIPH MTPOBEICHUU PACCYKICHHIA,

e popMupOBaHHWE YMEHHUS BIQJE€Th METOAAMH JOKa3aTeNbCTB WU alTOPUTMOB PEIICHHS; YMEHHS WX
MPUMEHSTh, TIPOBOJIUTE JTIOKA3aTEIbHBIC PACCYKICHHS B XOJ€ PEIICHUSI CTEPEOMETPHUSCKUX 3a/1a4 U 3a7a4 C
MPAKTUYECKUM COJIepKaHueM; (OPMHUpPOBAHUE TMPEACTABICHUS O HEOOXOTUMOCTH JIOKA3aTeIbCTB IIPH
000CHOBAaHMHM MAaTEMaTHYCCKUX YTBEPXKJACHHA W POJU aAKCHOMATHKH B TIPOBEIACHUM JICTYKTHBHBIX
paccyXIeHHUI;

® pPa3BUTHE M COBEPIICHCTBOBAHHE HWHTEIUICKTYaIbHBIX M TBOPYECKHX CIIOCOOHOCTEH OOYydaroNIMXCs,
MO3HABATEIIBHON aKTUBHOCTH, MCCIICIOBATEIHCKUX YMEHUH, KPUTHYHOCTH MBIIIUICHUS, MHTEpECca K U3YUICHUIO
TCOMETPHH;

e popmupoBaHre (PYHKIIMOHAIBHONH TI'PAMOTHOCTH, PEIIEBAHTHOW TE€OMETPHUU: YMEHHUsS pacro3HaBaTh
MIPOSIBIICHUS] TCOMETPHUYECKUX TIOHATHH, 0OBEKTOB U 3aKOHOMEPHOCTEH B peabHBIX )KH3HCHHBIX CHUTYAIUSIX H
NpH  M3YYCHUHM JIPYTUX YyYEeOHBIX TPEAMETOB, TPOSBICHUS 3aBHCHUMOCTCH W 3aKOHOMEPHOCTEH,
MOJICJTUPOBAHUS PEATbHBIX CHUTYAIlMid, UCCIICIOBAHUS MOCTPOCHHBIX MOJICIICH, HHTEPIIPETAIIMH TTOTYICHHBIX
pE3yIbTATOB.

OcHoBHbIE coepkaTenbHble TUHIH Kypca «'eometpun» B 10—11 kmaccax: «IIpsiMble U MIIOCKOCTH B
poCcTpaHcTBe», «MHororpaHHukuy, «Tena BpameHus», «BEKTOpbl U KOOPAUHATHI B IMPOCTPAHCTBEY,
«/IBMKEHUS B IPOCTPAHCTBEY.



CoopmynupoBanHoe B DenepaqbHOM TOCYAAPCTBEHHOM O00Opa30BaTENbHOM CTaHJApTE CPEAHEro
oOmiero oOpa3oBaHUsl TpeOOBaHHE «yMETb ONEPUPOBATH MOHATUAMUY», PEJICBAHTHBIX TE€OMETPUM Ha
yray6néaHom ypoBHe oOydenus B10—11 kimaccax, OTHOCHUTCS KO BCEM COAEP)KATEIbHBIM JIMHUSAM y4eOHOTrO
Kypca, a pOpMHUPOBaHUE JIOTHUECKUX YMEHHUH pacrpeiessieTcsi He TOJIBKO MO COepKaTeNbHBIM JIMHUAM, HO U
no ronam oOyuenus. ConepxaHue oOpa3oBaHHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pE3yJIbTaTaM OCBOCHUS
[TpumepHOit paboueli mporpaMMBbl, pacTipeieIEHHBIM 10 ToJIaM 00y4YeHHsI, CTPYKTYPHPOBAHO TaKUM 00pa3oM,
YTOOBI KO BCEM OCHOBHBIM, INPHUHIMIMAIBHBIM BOIIpOcaM oOydaromiuecs oOpalajuch HEOJHOKPAaTHO. DTO
MO3BOJISIET OPraHU30BaTh OBJAJEHHE T'€OMETPUUYECKUMH HOHATHSAMHM M HaBbIKAMM IIOCJIEJOBATEILHO U
MOCTYMNATENBHO, C COOJIIOJIEHUEM IPUHIIUIIA IPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOLIYIO CUCTEMY
reOMETPUUECKUX TPEeACTaBICHUH oOydarolmuxcsi, pacumpss U yriayOomss e€, oOpa3ys MNpoYHbIe
MHOECTBEHHbBIE CBSI3H.

[lepexona K U3yueHHUIO FTeOMETPUH Ha YIITyOJIEHHOM YPOBHE IO3BOJISIET:

— co3J1aTh yCaoBuUs i quddepeHnranun o0ydeHusi, TOCTPOCHUST HHANBUYaIbHBIX 00pa30BaTeIbHbIX
nmporpaMM; obecrneyuTh yriayOnéHHOE M3ydeHHE NeOMETPUHM KaK COCTaBIsIOLIed ydyeOHOro mpeamera
«MatemaTukay;

— HOATOTOBUTH OOYYAIOLIMXCS K MPOJOIDKECHUIO M3YYEHHUS MAaTeMaTHKU C Y4ETOM BbIOOpa Oymyriein
npodeccuu, obecneynBas MPEEMCTBEHHOCTh MEXIY OOIUM U TPO(PEeCCHOHATBHBIM 00pa30BaHUEM.

MecTo y4e0HOro Kypca B y4eOHOM IJIaHe

B VYuebHOM mnaHe Ha u3yuyeHue yriyOnéHHoro kypca reomerpuu B 10—11 kiaccax oTBOAMTCS HE
MeHee 3 y4eOHBIX 4acOB B HEZENIO B TEUCHHE Ka)XIOTO roja oOy4eHHs, BCEro 3a JBa roja oOyd4eHus — He
MeHee 204 yueOHBIX YacoB.

IlnanupyemMblie nmpeAMeTHBIE Pe3yJIbTAThl OCBOCHUSI Pado4eil mporpaMmsbl (110 rogam 00y4eHHs )
OcBoenne yueOHOro Kypca «I'eoMeTpus» Ha ypOoBHE CpEeIHEro o0Iero oopa3oBaHus JTOHKHO
o0ecrieunBaTh JOCTH)KEHUE CIIEIYIOIMX IPEAMETHBIX 00pa30BaTENbHBIX PE3yJIbTaTOB!

10 kaace

e (CB000OAHO OMEpUPOBATH OCHOBHBIMH MOHATHSIMHU CTEPEOMETPHH NP PEUICHUH 33/1a4 U MPOBEICHUN
MaTEeMAaTHUYECKUX PACCYKICHHMN.

[ ] HpI/IMeHﬂTI) AKCHUOMBI CTepeOMeTpI/II/I " CJIICACTBUA U3 HUX HpI/I pGHIeHI/II/I F€0M€TpI/I‘I€CKI/IX 3aaa4.

e KnaccuduuupoBaTh B3auMHOE pacloyOKEHUE MPSAMBIX B MPOCTPAHCTBE; IUIOCKOCTEH B MPOCTPAHCTBE;
NPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

e  (CBOOOAHO ONEPUPOBATH MOHATUAMH, CBSI3aHHBIMU C YIJIAaMHU B IPOCTPAHCTBE: MEXKTY MPSIMBIMU B
MIPOCTPAHCTBE; MEKIY MPSIMOH M IIIOCKOCTHIO.

e  (CB0OOOIHO OMEPUPOBATH NOHATHIMH, CBSI3aHHBIMH C MHOTOTPAHHUKAMH.

e (CBOOOAHO pacrno3HaBaThb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MpU3Ma, MUPaAMUAA, MPSIMOYTOJbHBIN
napajuiesienumne, Kyo).

e KnaccuduuupoBaTb MHOTOTpaHHHUKH, BBIOMpAsk OCHOBAHUS ISl KIIACCU(PHUKAIINH.

e  (CB0OOOAHO ONEPUPOBATH HOHATHIMH, CBSI3aHHBIMH C CEYEHUEM MHOTOTPAHHUKOB IIIOCKOCTBHIO.

e  BrmonHATH NapayieabHOE, IEHTPAIHHOE U OPTOTOHAIFHOE MPOEKTUPOBAaHUE (QUTYp Ha IUIOCKOCTB;
BBINOJIHATH U300pakeHUs (UTYpP Ha TIIOCKOCTH.



CTpouTh ce4eHHss MHOTOTPAHHUKOB Pa3JIMYHbIMUA METOAAMH, BBINOJIHATh (BBIHOCHBIE) IUIOCKUE YEPTEKH
U3 PUCYHKOB ITPOCTBIX OOBEMHBIX (PUTYpP: BH]I CBEPXY, COOKY, CHU3Y.

Bbruucnare miomaay noBepXHoCTe MHOTOIPaHHUKOB (IIpU3Ma, MUpaMK/a), TeOMETPUUECKUX Tel C
IpUMEHEHHEM (OopMyI.

CB00OIHO OnepupoBaTh MOHATUSAMH: CUMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U MJIOCKOCTh CUMMETPUH;
LIEHTP, OCh U IIOCKOCTh CHMMETPHUH (DUTYPBHI.

CB000/IHO ONIEPUPOBATH MOHATUAMHU, COOTBETCTBYIOIIMMHU BEKTOPaM M KOOPAMHATAM B IPOCTPAHCTRBE.
BbINONHATE NE€WCTBUS HaJ BEKTOPAMH.

Pemate 3amaun Ha [10Ka3aTENbCTBO MATEMAaTUYECKUX OTHOIIECHUN M HAXOXKICHHE TeOMETPUYECKUX
BEJIMYMH, INPUMEHAS HM3BECTHBIE METOJbl IPH PELIEHUH MAaTEMaTH4YEeCKMX 3a7ad IOBBIIIEHHOTO H
BBICOKOT'O YPOBHSI CIIOKHOCTH.

[IpuMeHATh mpoCTEHIINE IPOTPAMMHBIE CPEICTBA M JJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI IIPU
PEILIEHNN CTEPEOMETPUYECKUX 3a1a4.

W3Bnekatb, npeoOpa3oBbIBaTh W HHTEPHPETHPOBATh  HMH(OpPMAIMI0O O  MPOCTPAHCTBEHHBIX
reoMeTpUUecKuX (Urypax, mpeacTaBICHHYIO Ha YepTeKax U PUCYHKaX.

[IpuMeHsITh TOMy4YEHHBIE 3HAHMS HAa NPAKTHKE: CPaBHMBATh M aHAJIW3MPOBATh DPEAIBHBIE CHUTYyalH,
NPUMEHATh M3Y4YCHHBIE IMOHATUS B MpOIlecce MOUCKA PELICHHS MaTeMaTH4ecKu C(HOpMYIUPOBAHHOM
npoOJeMbl, MOJAEIMPOBATh pPEalbHbIE CUTYallMd Ha S3bIKE T€OMETPHM, HCCIEN0BaThb MOCTPOCHHBIE
MOJICIM C UCIOJb30BAaHUEM TCOMETPUYECKUX TOHSATHH W TeopeM, ammapara aireOphl; pemaTh
IIPAKTUYECKUE 3aa4M, CBA3aHHBIC C HAXOXKICHUEM F€OMETPUYECKUX BEIUYMH.

Nwmets npencraBieHus 00 OCHOBHBIX 3Talax pa3BUTHs I'€OMETPUM KaK COCTaBHOM 4acTH (yHIaMeHTa
Pa3BUTHUSA TEXHOJIOTUH.

11 xkaacc

CB0OOOJHO OMEpUPOBATH MOHATUAMHU, CBI3aHHBIMU C IMIUHAPUIECKON, KOHUYECKOU U chepruecKoit
MOBEPXHOCTSAMU; OOBSICHITH CIIOCOOBI MOTYICHHUS.

OnepupoBaTh MOHATHIME, CBI3aHHBIMU C T€JIAMH BPAIICHUS: IUIHHIPOM, KOHYCOM, C(hepoi 1 apoMm.
Pacnio3HaBath Tena BparieHus (HWIMHID, KOHYC, cepa U map) U OObICHATh CIOCOOBI TIOTYUYCHHUS TEI
BpaIllCHUS.

KnaccuduimpoBats B3auMHOE pacroniokeHue chepbl H IIOCKOCTH.

BbluncnaTe BENWYMHBI 3J€MEHTOB MHOTOIPAaHHMKOB U Teld BpallleHus; OO0bEMBI W IUJIOIIATU
MIOBEPXHOCTEH MHOTOTPAHHUKOB U TEJl BpaIlleHUs, FEOMETPUUECKUX TeJl C IPUMEHEHUEM (hOopMyJI.
CB000/IHO OMEpPHPOBATH MOHATHAMHU, CBI3aHHBIMU C KOMOMHAIMSIMU TEJ BPAILlEHUs] I MHOTOTPAHHUKOB:
MHOTOTPaHHHK, BIHMCAHHBIA B chepy W OMMCAaHHBIN OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAaHHHUK
WJIM TEJIO BPAILCHHUS.

BbIuucniaTe COOTHOLIEHHS MEXTy IUIOLIAIIMU TOBEPXHOCTEH U 00BEMAaMU MMOAOOHBIX TE.

N300paxkaTh m3ydaeMmble (UTypHI; BBHIMOJHATH (BBIHOCHBIC) TUIOCKHE YEPTEKHM W3 PUCYHKOB MPOCTHIX
00BEMHBIX (PUTYpP: BH]I CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUs TeJl BpaIleHus.

W3BnekaTb, MHTEPIPETUpOBaTH U  NpeoOpa3oBbIBaTh  HMHMOPMALMIO O  MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (urypax, mpeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

CB000/1HO ONIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINOMHATE onepanyuy HaJl BEKTOPAMH.

3aznaBaTh IVIOCKOCTh YPABHEHHUEM B JICKapPTOBOM CHCTEME KOOPIAHHAT.



e Pemare reoMeTpUYECKUE 3a7a4M HA BBIYMCICHUE YIJIOB MEKIAY IMPSIMBIMU U INIOCKOCTSMH; BBIYHCICHUE
PacCTOSHUN OT TOYKHU 1O INIOCKOCTH; B II€JIOM, HA NIPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOJA IPH
peuieHun.

e (CB0OOOAHO omnepupoBaTh NOHATHUSAMM, CBSI3aHHBIMM C JIBKEHHEM B IIPOCTPAHCTBE; 3HATH CBOMCTBA
JIBYDKEHUI.

®  BBHINOJHATHL H300paKE€HHsI MHOTOTPAHHUKOM M TeJI BpallleHHs MpH M[apajuleJbHOM IE€peHoce,
LEHTPAJIbHOW CHUMMETPHUH, 3€pKabHOW CHMMETPHH, NPH MOBOPOTE BOKPYT MpPsIMOH; mpeoOpa3oBaHUs
nooous.

e CrpouTh Ce€4YEHUS MHOTOTPAHHUKOB U Tel BpallCHWs: CEUeHHUs IWInHApa (HapajieNbHO MU
NEPIEHANKYISIPHO OCH), CEYEHUS KOHyca (MapajjielbHOe OCHOBAHHMIO U MPOXOJALIEe Yepe3 BEpUIMHY),
CeYeHHMs 11apa.

e lcnonb3oBaTh METOABI MOCTPOCHUS CEYEHUH: METOJ CJIEOB, METOJ BHYTPEHHEIO NPOCKTHUPOBAHHI,
METOJI IEPEHOCA CEKYLIEH MIIOCKOCTH.

e  JloKa3bIBaTh FT€OMETPUUECKHUE YTBEPKACHHUS.

e [IpumensaTe reomerpudeckre (aKThl Ui PEIICHHUS CTEPEOMETPHUYECKUX 3ajad, IPEAIOJIaratoniiux
HECKOJIbKO LI1aroB PeLeHHMs], €CJI YCIOBUS IPUMEHEHUS 3a/1aHbl B SIBHOM U HESIBHOHM (opMme.

e Pemare 3ama4M Ha JOKa3aTEJbCTBO MATEMAaTHMYECKUX OTHOLICHUN W HAXOXKIECHUE TE€OMETPUYECKUX
BEJIMYHH.

e [lpuMeHATH NPOrpaMMHBIE CPEICTBA M IJIEKTPOHHO-KOMMYHMKAI[MOHHBIE CHCTEMBI IIPH PELICHUH
CTEPEOMETPUYECKUX 3aa4.

e [IpuMeHATH MOJIy4YEHHBIC 3HAHUSA HA IPAKTHUKE: CPaBHMBATh, aHAJIM3MPOBAThb U OLICHMWBATH pPEajbHbIC
CUTyalluu; INPUMEHATb W3YUYEHHBIC IIOHATHUSA, TEOPEMBI, CBOICTBA B IIPOLECCE IOMCKA pPEIICHHUS
MaTeMaTH4eCcKu Cc(OpMyIUpOBaHHONH MpPOOJIEMBI, MOJCIUPOBATh pEalTbHbIE CHTyallud Ha S3bIKE
TE€OMETPUH, UCCIIE0BATh TIOCTPOCHHBIE MOJEIIM C UCIIOJIB30BAHUEM I€OMETPUUECKUX TIOHATUM U TEOPEM,
anmaparta ajureOppl; pellaTh NPAaKTHUYECKHE 3a/adyd, CBSI3aHHbIE C HAaXOXKJIEHUEM TE€OMETPUUYECKUX
BEJINYMH.

e Nmerp mpeacraBieHuss 00 OCHOBHBIX 3Talax pa3BUTHS F€OMETPUHU KaK COCTAaBHOW 4acTH (pyHIaMeHTa
Pa3BUTHS TEXHOJIOTUH.

COJAEP)KAHUE YYEBHOI'O KYPCA (I10 'OJAM OBYYEHMUA)

10 xJaacc

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHA CTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTh, MpocTpaHcTBO. IloHsATne 00
AKCMOMAaTHYECKOM ITIOCTPOCHHUH CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPHUHM U CIEACTBUS U3 HUX.

B3aumHOEe pacmonoXeHUEe MPsSMBIX B IPOCTPAHCTBE: IIEPECEKAIOIUECs, IapalleibHbIE U
CKpemuBaromuecs npsmslie. [Ipu3Hakyu ckpemmBarommxcs NpAMbIX. 1lapamiensHOCTh NPsAMBIX M IIIIOCKOCTEN
B IPOCTPAHCTBE: NapaJUICIbHBIC NMPSMBIE B IIPOCTPAHCTBE; NAPaUICIbHOCTD TPEX MPSAMBIX; MAPAJLIENbHOCTD
npsAMoil M 1uiockocty. IlapannensHoe M LIEHTpalbHOE NPOEKTHpOBaHUE, M3o0paxeHue ¢uryp. OCHOBHBIE
CBOWCTBA MapajuIeIbHOIO MNpoeKkTupoBaHus. M3oOpakeHue ¢uryp B mapajienbHOW NPOEKUMU. YTIBI C
COHAIIPABJICHHBIMA CTOPOHAMM; YIOJl MEXAY IPSAMBIMH B IIPOCTpaHCTBE. llapajuienbHOCTH IUIOCKOCTEM:
napajJiesibHble TUIOCKOCTH; CBOMCTBA MapaslIeNbHBIX IIocKocTel. [Ipocreiimue mpocTpancTBEHHbBIE (PUTYPBI
Ha TUIOCKOCTH: TE€TPAdP, NapAJUICIECIIUIIECT; TOCTPOCHNUE CCUECHUM.



[lepneHIUKYIISIPHOCTD MPSAMOM M IUIOCKOCTH: NEPHNEHIUKYJIIPHBIE MPSIMBIE B IPOCTPAHCTBE, NPSIMbIE
HapajuleJIbHble U NEPIEHIUKYJIAPHBIE K IJIOCKOCTH, NMPU3HAK MEPHNEHAMKYISIPHOCTH NMPSMON M IJIOCKOCTH,
TeopeMa O MpsIMOW MEPHNEHAMKYJSAPHON IIockocTU. OpTOroHanabHOE NMpoeKkTHpoBaHue. lleprneHaukynsp u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JIO IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOESKIUS (DUTYPBI
Ha IUIOCKOCTb. llepneHauMKyJISIpHOCTh IUIOCKOCTEH: NIPU3HAK MEPHEHIUKYISAPHOCTH ABYX IUIOCKOCTEM.
Teopema o0 TpEX NMepHEeHANKYIAPaX.

VYrisl B IPOCTPAHCTBE: Yol MEXAY INPSMOM M IIOCKOCTBIO; ABYI'PAaHHBINA YIOJI, JIMHEWHBIA YTOJI
JBYyTpaHHOro yrya. TpéXrpaHHbIi 1 MHOrorpaHsble yribl. CBOMCTBA IUIOCKUX YIJI0B MHOI'OTPAHHOIO yIJa.
CBolicTBa MJIOCKMX M JBYTPaHHBIX YIJIOB TPEXTpaHHOro yria. TeopeMbl KOCHHYCOB U CHHYCOB MJIs
TPEXTPAHHOTO yTIJIA.

MHororpaHHUKHU

Buael MHOrorpaHHUKOB; pa3BEpTka MHoOrorpaHHuka. Ilpu3ma: n-yronpHas mpusma; mpsamas U
HAKJIOHHAs TPHU3MBbI; OOKOBas M TIOJNHAs MOBEPXHOCTh Npu3Mbl. [lapamnenenumnesn, HTPSIMOYTOJIbHbIHN
napajuieJienune]] ¥ ero cBoiictBa. Kparwaiiimue myTd Ha MOBEPXHOCTM MHOTOrpaHHHKA. Teopema Diinepa.
[TpoctpanctBenHass Teopema Iludaropa. Ilmpammnma: n-yrompHas THpamMHna; MpaBUIbHAS M yceuEHHAs
nupamuael. CBoiicTBa péOep M OOKOBBIX T'paHEH MpaBWIBHOW TUpamuibl. [IpaBUIbHBIE MHOTOTPAaHHUKH:
IIPAaBWJIbHASA NIPU3Ma U NIPABWIIbHAS IMPAMUA; IPaBUIIbHAS TPEYTOJIbHAS MUPAMM/IA U IPABWIBHBIN TETpajIp;
Ky0. [IpencraBienne o npaBUIbHBIX MHOTOTPAHHUKAX: OKTa3JIp, JOAEKa3Ap U UKOCAIP.

Bblunciienue 5I€MEHTOB MHOTOTPaHHHMKOB: pEOpa, auaroHand, yriasl. llmomans  OGOKOBOMA
MOBEPXHOCTU U IIOJIHOM MOBEPXHOCTU MpPsIMOW MPU3MBI, IUIOIIAAb OCHOBAaHUH, TeopemMa O OOKOBOI
MOBEPXHOCTU NpsMOM mpu3Mbl. [lnomans G0KOBON MOBEPXHOCTH U MOBEPXHOCTH IMPABWIBHON MHUpaMUbI,
TeopeMa O IUIOUIAN yCECUEHHOW TUPAMMUIBI.

CuMMeTpHst B IPOCTPAHCTBE. DJIEMEHTBI CUMMETPUU NPABUIBHBIX MHOTOIpaHHUKOB. CUMMETpHS B
IIPABWJIBHOM MHOTOTPAaHHUKE: CHMMETPHs NapajuleleNuIe]a, CAMMETPHs NPAaBUIbHBIX NPU3M, CUMMETPHUS
IIPABWJIBHOM MUPaMUJBbI.

BekTOpbl M KOOPAMHATHI B IPOCTPAHCTBE

IMonsarns: BCKTOP B IPOCTPAHCTBC, Hy.]'IGBOfI BCKTOpP, JIMHA HCHYJICBOTO BCKTOpA, BCKTOPLI
KOJUIMHCAPHLIC, COHAIIPABJICHHBIC W IMPOTHUBOIIOJIOXKXHO HAIIPABJICHHBLIC BCKTOPLI. PasencTBo BCKTOPOB.
JleificTBUSL C BEKTOpaMHU: CJIOKEHUE M BBIYUTAHHE BEKTOPOB; CyMMa HECKOJBKHUX BEKTOPOB; YMHOXKEHUE
BeKTOpa Ha yuciio. CBOMCTBa CIOXKEHUS BEKTOPOB. CBOMCTBA yMHOXEHHUsI BekTOpa Ha yucio. llonstue
KOMIUTaHapHbIe BeKTOPHI. [Ipu3Hak koMiaHapHocT TpEX BekTopoB. [IpaBuio mapamienenumnena. Teopema o
pa3joKEHUM BEKTOpa MO TPEM HEKOMIUIaHAPHBIM BekTopam. [IpsMoyronpHas cucTemMa KOOpAWHAT B
npoctpanctBe. KoopaunaTtel Bektopa. CBsi3b MEXAy KOOPAMHATAMH BEKTOpA U KOOpAMHATAMHU TOYEK. YTOJ
MexX 1y BekTopaMu. CKaJasipHOE MPOU3BEICHUE BEKTOPOB.

11 x1acc

Tena Bpamenust

[ToHATHA: LMIMHApPUYECKas IOBEPXHOCTb, KOHMYECKAas IMOBEPXHOCTb, c(eprueckas MOBEPXHOCTb,
obOpasyromue noBepxHocTei. Tema BpameHus: TWIMHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map. Baumuoe
pacrioyio’)keHre cdepbl U IUIOCKOCTH; KacaTesbHas IJIOCKOCTh K cepe. M3o0paxeHue Ten BpallleHHs Ha
riockocT. Pa3BépTka nuinuHapa u koHyca. CUMMeTpus cdepsl U mapa.

O6Bém. OcHoBHBIE cBOiicTBa 00BEMOB Tel. Teopema 06 00bEME MPSIMOYTOIBHOTO MapaUIeenueaa u
cnencteus u3 He€. OObEM NPAMON W HAKIOHHON NMPU3MBIL, LIHJIKMHAPA, TUpaMuabl 1 KoHyca. O0bEM mapa u
1IapOBOI'0 CETMEHTA.



KomOuHanuu Ten BpalieHus U MHOTOTpaHHUKOB. [Ipu3ma, BucaHHas B LMJIMH/AP, OMMCAaHHAs OKOJIO
mnHApa. [lepecedenue cdepsl u mapa ¢ miockocTeio. Kacanue mapa u cdepsl miockocteio. ITonsTue

MHOT'OT'paHHHKA, OMTUCAHHOTO OKOJIO c(epbl, chepbl, BIUCAHHON B MHOT'OI'PAaHHHK WJIM TEJIO BPAILICHHS.

[Tnomanp NOBEepXHOCTH LIUIUHAPA, KOHYCa; Miomanb chepsl u e yacteit; [lomobue B mpocTpaHCTBeE.

OtHomenue 00bEMOB, MIIOMIAEeH MOBepXHOCTEH MOA00HBIX (uryp. [IpeoOpazoBanue 1mMoao0us, TOMOTETHS.

Pemienue 3aa4 Ha INIOCKOCTU C UCIOJIB30BAHUCM CTCPCOMCTPUICCKUX MCTOA0B.

HOCTpOeHI/Ie CEUCHMI MHOT'OTPaHHUKOB W TCJI BpalICHUA: CCUHCHHUA HIHUIMHApPA (HapaJ'IJ'IeJ'II)HO u

NEPIEHIUKYISIPHO OCH), CEUEHHUs KOHyca (MapajljieIbHOE OCHOBAHHUIO U TMPOXOASILEE 4Yepe3 BEPIIUHY),

CEYCHUS IIapa; METOJbl IOCTPOCHHS CEYCHUH: METOJ CJIEIOB, METOJ] BHYTPEHHETO MPOCKTUPOBAHUS, METOT
NepeHoca CeKyIel MIOCKOCTH.

BexkTopbl M KOOPANMHATHI B IPOCTPAHCTBE
BekTops! B pocTpancTBe. Onepauuu Hajx BeKTopamMu. BekTopHOoe ymMHOXKeHUE BeKTOpoB. CBoiicTBa

BEKTOPHOTO YMHOXEHMs. IIpsiMoyrosnbHas cuctema KOOpAuHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpa.

PasnoxxeHne BexTopa mo 6a3ucy. KoopauHaTHO-BEKTOPHBIM METOJT IPH PEIICHUN T€OMETPUICCKIX 3a1ad.

JABuKeHHs B IPOCTPAHCTBE
JBwxkenus mnpoctpancTBa. OtoOpaxkenus. JIBmwxkeHuss W paBeHCTBO (uryp. OOmme CcBoiCTBa

JBW>KEHUW. Buabl ABMKEHUWI: MapalijieIbHbIA MEPEHOC, LEHTpaIbHAsA CUMMETPHUS], 3€pKajibHasi CUMMETPHS,
MOBOPOT BOKPYT npsimoii. [IpeoOpazoBanust mogoOus. [Ipsmas u cdepa Ditnepa.

TEMATHYECKOE IJIAHUPOBAHME YUEBHOT'O KYPCA
(IO TOJIAM OBYYEHUSI)

10 knacc (He meHee 102 yacoB)

Ha3zBaunue
pa3neina
(TeMbI) OcHoBHBIE BH/bBI A€ATEILHOCTH
OcHoOBHOE coepKaHuE

Kypca yyalmuxcst

(KoJIM4YeCcTBO 0P

4acoB)

BBenenne OcHoBHbBIE OmnpeneasiTh IMJIOCKOCTh Kak (uUTypy, B

B NPOCTPAHCTBEHHBbIE (PUTYPBI. | KOTOPOU BBINOJHAETCS IIIAHUMETPHS.

cTepeoMeTpH [TonsTus CTEPEOMETPHH: Henatb pocTeuIme JIOTUYECKHUE

10 TOYKa, MpsMasi, IUIOCKOCTb, | BRIBOJBI U3 AKCHOMATUKH INTIOCKOCTH.

(23 4) IIPOCTPAHCTBO. OcHoBHbIE [IpuBoauTH IIPUMEPBI pealbHBIX
mpaBuia  M300pakeHHs:  Ha | 00BEKTOB, uaeanu3amnuein KOTOPBIX
pUCYHKE IIJIOCKOCTH, | SIBJISIIOTCS AKCUOMBI T€OMETPUH.
napasuiesIbHbIX MPSIMBIX Nzyuars, NPUMEHSITh MPUHIUATIBI
(OTpe3KOB), CepeAUHBI OTPE3KA. | IOCTPOCHUS CEUCHU.

[MonsATus: nepecekaronmecs HUcnoas3oBathb JUTSt IMOCTPOECHHUSA

IIJIOCKOCTH, IICPCCCKAIOIINECCIA
ImpsAMas u IINIOCKOCTD,

CEYEHHI METO/I CIIe/I0B, METO/l BHYTPEHHETO
IPOEKTUPOBAHMUSI, METOJ] IEPEHOCA CEKYIIEeH
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HOJIyTIPOCTPAHCTBO.
MHoOrorpaHHuKy,

U300pakeHue MPOCTEUIINX

MIPOCTPAHCTBEHHBIX duryp,

HECYIIECTBYIOINUX O0OBEKTOB.

AKCHOMBI CTEPEeOMETPUH U
nepBbie CJIeICTBUS U3 HUX.

CrocoObl 3a7jaHusl MPSAMBIX
U IUIOCKOCTEHN B MPOCTPAHCTBE.

O6o3HaueHUsT MOPSIMBIX U
IJIOCKOCTEM.

CeueHusl. N3o0paxenue
CEUYCHHI NHUpaMHIbl, Kyba W
MPU3MBI, KOTOPBIE MPOXOISIT
yepe3 ux pédpa. M3oOpaxeHue

MepeceucHus MTOJTy4YEHHBIX
mockocrerd.  PackpammBanue
IMOCTPOEHHBIX CECUCHUU
Pa3HbIMU LIBETAMM.

Meton CJIeI0B IS
MOCTPOCHUA CCYCHUH.
CaolicTBa MEePECCUCHUN
IPSMBIX U IJIOCKOCTEMN.
[TocTpoenue CEUCHUM B
nupamuzie, Kybe mno Tpém

Toukam Ha pEObpax. Cozmanmue
BBIHOCHBIX YEPTEXKEH U 3aINCh
IaroB MOCTPOCHUS.

IHoBTOpEHUE
IJIAHUMETPHUH.

Teopema 0
MIPOTIOPLIMOHAIIBHBIX OTPE3KaX.
[Togobue TPEYTOJIBLHUKOB.
Teopema Menenas. Pacu€tel B
CEUCHMSIX Ha BBIHOCHBIX
yepTexKax.

Ucropus pa3BUTHS
IJIAHUMETPUH U CTEPEOMETPUU

IIJIOCKOCTH.

Pemiatb crepeoMeTpruyecKue 3a1aun: Ha
ONPENEIICHUE BUAA CEUYCHHS] U HAXO0XKICHUE
€ro IJIOIIAH.

AxTyanu3upoBaTb (akThl U METOJIbI
IIJIAHUMETPHH, pEICBAaHTHBIC TEME,
IIPOBOJAUTH aHAJIOTHH.

Hcnonb3oBarh mnpu peumieHWHd 3anad
cleylolne IJIaHUMETpUYEecKre (akThl U
METO/BI:

Teopemsbl @aneca 1 0 TPONOPLUHUOHAIBHBIX
OTpe3Kax. AJNTOPUTM JIEJICHUs OTPE3Ka Ha 7
paBHbIX yacTen. Teopema Menenasi.

PaBHOOEe 1peHHBIIM TPEYTOJbHUK.
PaBHOCTOpOHHMI TPEYTOJIbHUK.
[IpssMOyrosbHbIA TpeyronbHUK. CBOWCTBO
CpPEIHEH JIMHHUU TpeyroibHUuKa. CBOMCTBO
OUCCEeKTPUCHI yria TPEyTOJIbHUKA.
CBOICTBO MeJIMaH TPEYTOJbHUKA.

[Tpu3Haky nogo0ust TPEyroJIbHUKOB.

HHonyuars NpeaAcTaABJICHUSA 00
OCHOBHBIX 3Tanax pa3BUTHs T€OMETPUH KaK
COCTAaBHOM YacTu (QyHJIaMEHTa pa3BUTHS
TEXHOJIOTUI

http://college.ru/matematika/

http://www.exponenta.ru/

B3aumHoe
PACIOJIOKEH
He MNPSAMbIX
B
MPOCTPAHCTB
e

B3anmuoe  pacnosoxenue
OpsIMBIX B NPOCTPAHCTBE.
CkpemuBaronuecss  IpsiMBIE.
[Ipu3Hakn  CKpEIIMBAKOIIUXCA
PSMBIX.

ITapajutenpHbple IpsiMBIE B

Knacenpuuuposarp B3aMMHOE
PaCIIOJIO)KEHUE IMPSMBIX B IPOCTPAHCTBE,
WUIKOCTPUPYST PUCYHKaMM M TIPUBOAS
IIPUMEPBI U3 PEATIbHON KU3HHU.

Jdoxa3bIBaTh TEOpEMY 0
CYIIECTBOBAHUM U €JUHCTBEHHOCTH
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http://college.ru/matematika/

(64)

npocrpaHcree.  lTeopema 0
CyLIECTBOBAHUU u
€IMHCTBEHHOCTH IPsAMOM
MApALICITBHON JaHHOW MPSIMOH,
OpOXOASALIEH  Yepe3  TOUKY
IPOCTPAHCTBA U HE JeXKallel
Ha JaHHOM mpsiMou. Jlemma o
IIEPECEUCHUN  MAPAJUICIBHBIX
IPSIMBIX IIJIOCKOCTBIO.
[TapajutenbHOCTH TPEX MPSIMBIX.
Teopema 0 TpEX mapajuIeIbHBIX
IPSIMBIX.

Teopema 0
CKPEIIMBAIOIINXCS MPSMBIX.

[TapannenbHOE
npoektupoBane.  OCHOBHBIE
CBONCTBA napajieIbHOrO
IPOEKTUPOBAHMSL.
N3obpaxxenne pa3Hbix Guryp B
MapAJUICITBHON IPOEKIIUU.

[{eHTpanbHas MpOEKIus.

Yron c¢ coHanmpaBJIE€HHBIMU
CTOPOHAMHU. Yron MEXIY
MPSIMBIMH.

3amaun Ha JOKa3aTeIbCTBO U
HCCIICIOBAHNE, CBSI3aHHBIE C
pacCloJIOKEHUEM  NOPSIMBIX B
MPOCTPAHCTBE

[apaJlJICIbHON MPAMOM, NPOXOAALIEH Yepes
TOYKY ITPOCTPAHCTBA M HE JIeXKAalle Ha
IpYyrOW MpsMOM; JIEMMYy O II€pECEYCHUHU

MJIOCKOCTH IBYMsSI napasuieIbHbIMU
NPSIMBIMU; TEOPEMY O TPEX MapajuieIbHbIX
IPSAMBIX.

Jloxka3biBaTh MIPU3HAK

CKPEIIUBAIOIINXCS  TMPSIMBIX,
CKPELIUBAIOLINXCS MTPSAMBIX.

Jloka3pIBaTh TEOpPEMYy O pPaBEHCTBE
YIJIOB C COHAIIPABJIEHHBIMU CTOPOHAMH.

OO0bsACHATD, 4TO Ha3bIBACTCS
napajuIeIbHbIM 151 HEHTPAJTbHBIM
IIPOEKTUPOBAHUEM M KaK BBINOJIHACTCS
IPOEKTUPOBAHUE (PUTYp HA MIOCKOCTD.

Jloka3pIBaTh CBOICTBA MNapaJIEIBHOIO
IIPOEKTUPOBAHMUS.

N300paxkaTh B napayieIbHON MPOEKIUU
pa3Hble reOMETpUYECKHE (PUTYpHI.

Pemiathb crepeoMeTpruyecKue 3ajadd Ha
JI0Ka3aTEIbCTBO 51 HCCIICIOBAHMUE,
CBSI3aHHBIE C pACIOJIOKEHUEM IPSMBIX B
IIPOCTPAHCTBE.

IIpoBoauTth

TEOpeMy O

JI0Ka3aTebHbIC
paccyXaeHusI npu peleHnn
TCOMETPUYCCKUX 3ala4, CBS3aHHBIX CO
B3aUMHBIM  PACIOJIOXKCHUEM TMPSAMBIX B
IPOCTPAHCTBE.

CpaBHMBaTh,  aHAJIU3UPOBATHL W
OIIEHWBATh  YTBEPXKIEHUS C  IICIBIO
BBISIBIICHUSI  JIOTHUECKH KOPPEKTHBIX H
HEKOPPEKTHBIX PacCyKICHHH.

MoneaupoBarh peajbHBIC CHUTYAIlHH,
CBSI3aHHBIC CO B3aWMHBIM PACIOJIOKECHHEM
NpSMBIX B TNPOCTPAHCTBE, HA  S3BIKE
re€OMETPHH.

HcceaenoBarh MOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHITUN
U TeopeM, ammapara aiareOpsl, mu(pOBBIX
pECypCOB.

Hoayyars npeacraBJjieHue 0
[CHTPAJILHOM  MPOCKTUPOBAaHUM U 00
UCTOPHUHU PadOT 110 TEOPUH ITEPCIIEKTUBEI
http://college.ru/matematika/

Mapasiean

[lonsiTus: MapaJuICJIbHOCTDb

KaaccupuumpoBarb B3aMMHOE
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HOCThH IpsSAMOM M IUIOCKOCTM B | PaCIOJIOKEHUE NPSAMOM U IUIOCKOCTH B
NPSAMBIX M | IPOCTPAHCTBE. IIPOCTPAHCTBE, NMPUBOJSI COOTBETCTBYIOIIUE
IUVI0CKOCTEH IIpu3Hak  mapajuieIbHOCTH | IPUMEPHI U3 PEATIBHOM KU3HH.
B npsIMON U MJIOCKOCTH. DopMyJTHPOBATH onpeaeIeHue
npoctpanctB | CBoiicTBa NapajuIeIbHOCTH | MapAJIEAbHBIX MPSAMOU U INTIOCKOCTH.
e IPSIMOM U IIJIOCKOCTH. Jloxa3bIBaTh IIPU3HAK 0
(8 v) ['eomeTpuueckue 3agauv Ha | NAPAVICIBHOCTH MPSIMOM W IJIOCKOCTH;
BBIUMCIICHUE U JOKA3aTENbCTBO, | CBOMCTBA  MAPAUIEJBHOCTH  MPAMOM U
CBSI3aHHBIC C MAPAIIECIBHOCTBHIO | IUIOCKOCTH.
IpsSMBIX W IUIOCKOCTEHM B Pemiate crepeomerpuueckue  3aayu
IIPOCTPAHCTBE. BBIYMCIICHUS U JOKA3aTeNIbCTBO, CBA3aHHBIE
ITocTtpoenue CEYEHMS, | C MAPAIIEIBHOCTHIO IPSMBIX U IJIOCKOCTEN
IIPOXOJAILEr0 Yepe3 JNaHHYIO | B IPOCTPAHCTBE.
OpsMyI0  Ha  4YepTeke U Pemiatp npakTuyeckue 3aJadyd  Ha
NapajuIeIbHOTO IPYroil | MOCTPOEHUE  CEYEHMHA  Ha  4YepTekax
npsaMor. Pacyér OTHOLIEHHH. | TeTpaj’apa U napajuIeJICIUIEa.
[TapannensHas MIPOEKLIHNS, Pemiath crepeomMeTpuyeCcKHE 3aJauyM,
OPUMEHEHUE JIsI TIOCTPOCHHMS | CBA3AHHBIE C  IOCTPOEHUEM  CEUCHUI
CEUYEHUN KyOa U | IJIOCKOCTBIO.
napajuiesenunea. IIpoBoauTH JOTMYECKHM KOPPEKTHBIE
CBoiicTBa napajuiesienunesa | J0Ka3aTelibHble PaCCyKICHUS MPU PEIICHUU
Y [IPU3MBL. F€OMETPUYECKUX  3aJa4  CBS3aHHBIX C
[TapannensHple  IIIOCKOCTH. | IAPAJLIEIBHOCTBIO IIJIOCKOCTEN.
[Ipu3Haku IapajuIeIbHOCTH CpaBHuBaTh " aHAJIM3MPOBATH
IBYX IUIOCKOCTEH. Teopema o | peanpHble  CUTyalldH,  CBS3aHHBIE  C
[apajuIeIbHOCTH Y | MIapAJUICIIbHOCTHIO NPSIMOW M IUIOCKOCTH B
€AUHCTBEHHOCTH  IUIOCKOCTH, | IPOCTPAHCTBE; MOAEJHUPOBATH pPEAIbHBIC
MPOXOJAIIEH Yepe3 TOUKY, HE | CUTyallud, CBA3AHHBIE C IMAPAIIIETBHOCTBIO
MIPUHAJIEKAITY IO JAHHOM | IPSAMOM M IUIOCKOCTH B IIPOCTPAHCTBE, Ha
IJIOCKOCTHU U CIEACTBUS U3 HEE. | A3BIKE TEOMETPUU
CpoiicTBa  mapaUIeIbHBIX http://college.ru/matematika/http://colleg
MJIOCKOCTEM: 0 apajuIesIbHOCTH | e.ru/matematika/
OpSMBIX ~ TEPEeCceUeHus Mpu http://www.exponenta.ru/
IIEPECECYCHNUHN JBYX
napajyieabHbIX IJIOCKOCTEN
TPEThEN; 00 OTpe3Kax
IapajuIeIbHBIX PSIMBIX,
3aKJIIOYEHHBIX MEXIY
NapaJuIeIbHBIMU IIJIOCKOCTSIMU;
O [IIEpECEYEHUU IMpPsSIMOH  C
JBYMSI napajieIbHbIMU
IIJIOCKOCTSIMU
Hepnenaun | IloBTOpenwue: TeopeMa AKTyanu3upoBath (aKThl U  METOIbI
KyJspHocth | [Tudaropa Ha  miIockocTH, | IJIAHUMETPUH, pEJIEBAHTHBIC TEME,
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NpAMBIX ©
IJIOCKOCTEM
B
MPOCTPAHCTB
e

(25 4)

TPUTOHOMETPHUS
IPSIMOYTOJIBHOTO
TPEYTroJIbHUKA.
CaoiicTBa
IPSAMOYTOJIBHOTO
napajuieNieunea.
Brliuncnenre mIMH OTPE3KOB B
KyOe u MPSIMOYTOJIBHOM
napajuiesieumnese.
[lepnieH UKy ISPHOCTD
npsAMOM M 1ockoctu. [IpusHak
MEPIECHIUKYJISIPHOCTH  IPSIMOi
U IUIOCKoCcTH. Teopema o

Ky0Oa u

CyLIECTBOBAHUU 17}
€IMHCTBEHHOCTH IIpsAMO1,
MPOXOJAIIEH  4Yepe3  TOYKY
IIPOCTPAHCTBA U
MEPIIEHAUKYJISIPHON K
mnockoctu.  Ilmockoctn  m

MIEPIICHIUKYJISIPHBIC UM TIpsMast
B MHOTOI'PaHHHKAX.
[lepnenaukymsp u
HaKJIOHHASI.
ITocTpoenue nepneHauKyspa
U3 TOYKH Ha OPSIMYIO.

Teopema 0 TPEX
MEepHEeHIUKYspax (mpsAmas u
oOpaTHas).

Yron MEXKITY
CKPEIMBAIOIIUMUCS TPSIMBIMHU.
[Touck NEePIEHIUKYISIPHBIX
MPSIMBIX c MOMOLUIBIO
MEePIIECHIUKYJISIPHBIX
IIJIOCKOCTEN

OpToroHajibHOE
IPOEKTUPOBAHUE.

[TocTpoenue cedyenuit kyoOa,
[IPU3MBEI, IIPaBUJIBHOU
MAPAMU/IbI c ITOMOILBIO

OpPTOrOHAJILHOM MPOEKLHH.
CumMmeTpus B IPOCTPAHCTBE

OTHOCHUTEJIBHO IIJIOCKOCTH.
[lmockoctn  cuMmmeTrpuii B
MHOTOIPAHHUKAX. [IpusHak

MIPOBOJIUTH AHAJIOTHH.

DopMyJIHMPOBATH onpeaeeHus:
NIEPIIEHAUKYJISIPHBIX IPSMBIX B
IIPOCTPAHCTBE;  OIPEICIICHUE  NIPSMOWU,
MEPIIEHAUKYJISIPHOMN K IUNIOCKOCTH.

Jloxka3bIBaTh: JIEMMY 0
MEPIIEHAUKYJISIPHOCTH JBYX IapaJUICIIbHBIX
INPSAMBIX K TPETEW MNPSIMOW; TEOPEMBI O
CBSI3M MEXY MapajuIeIbHOCTBIO MPSMBIX U
YX NEPIECHINKYISPHOCTBIO K INIOCKOCTH.

Jloxka3biBaTh: TEOPEMY, BBIPAKAOULYIO
MPU3HAK TEPHEHIUKYISIPHOCTA NPSMOU U
IJIOCKOCTH; TEOPEMY O CYIIECTBOBAHWUU U
€IUHCTBCHHOCTH NPSMOW, MPOXOMSIIEH
4yepe3 JaHHYI0 TOYKY U MEPHEHIUKYISPHON
K JAHHOM TUIOCKOCTH.

N3o0paxkatb B3aUMHO
NEPHEHIUKYJISIPHBIC TPSMYIO U IIOCKOCTb.

®opmyIUpPOBaATH CBOMCTBO
NEPHEHMKYJIIpa MO  OTHOILIGHHUIO K
IJIOCKOCTH.

IMosyyaTrs mnpeacraBjieHHe O 3HAYCHUU
NepHeHAuKyigpa s JApyrux oOrjacteit
Hayku ((usuka, dHepreTuka, JazepHbIe
TE€XHOJIOTUH), B pPEaTbHOM >KM3HU (TEXHHKA,
OKpY’Karoliasi 00CTaHOBKa).

Jloka3pIBaTh YTBEPXK/ICHUS, CBSI3aHHBIE C

MPOCKIMEN  MPSIMOM  HA  IUIOCKOCTb,
HENEPIEHIUKYISPHYIO K 3TOU MPSIMOM.
Jloka3biBaTh TEOpEMY 0 TPEX

NEPHeHANKYJIApaXx M TeopeMy OOpaTHYIO

TeopeME O TPEX MEPNEHINKYIIIPAX.
Hoay4yarb npeacraBJjieHUue

OPTOTrOHAJIBHOM ITPOEKTUPOBAHUMU.
Jdoxka3pIBaTh TEOpEMY O MNPOCKLIHHU TOUKH

00

Ha OPSIMYIO.
Pemiate  crepeoMeTpuyeckue — 3anayd,
CBA3aHHBIE  C  MNEPHEHAUKYJSIPHOCTHIO

IPSAMOM U IJIOCKOCTH.
PemaTy npukiiaggele 3a1a4u, CBA3aHHBIC
C HaX0XKJACHUEM IT'€OMETPUUYECKUX BEJIMUMH.
Pemate  crepeoMeTpHuYECKUE  3a]ayu,
CBSI3aHHBIE C IPUMEHEHHUEM TEOPEMBI O TPEX
NIEPIIECHIUKYJIAPAX, HAXO0XKJCHUEM
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NEPIEHAUKYJIAPHOCTH TMPSIMOM
U IUIOCKOCTU KakK CIIECTBUE
CHUMMETPHUH. [IpaBunbHbBIE
MHOT'OTPaHHUKHU

Pacuér paccrostHuil OoT TOYKH
N0  IUIOCKOCTH. CriocoObl
ONyCTUTh  IEPIEHAUKYJISPHI:
CUMMETpHUsS], CIBUI TOYKH IO
napauiesnbHo npsmoit. Casur
[0 HENapajuIeIbHOW MPSMOU,
WU3MEHEHHE PACCTOSHUMN

pPACCTOAHUMN, IOCTPOEHUEM MIPOCKIIUH.
CpaBHUBaTh U aHAJIM3UPOBATH
YTBEPXKIEHUS C  LEIbI0  BBISABICHUS
JIOTUYECKA KOPPEKTHBIX U HEKOPPEKTHBIX
pacCyKJICHUN.

AHA/IM3UPOBATL M MOAEJIMPOBATH Ha
SI3bIKE TEOMETPUU peajbHbIe CHUTYyallUH,
CBA3aHHBIE  C  MEPHEHIAUKYISIPHOCTHIO
IpsAMOM M IUIOCKOCTH;  HCCJIeJ0BaTh
MOCTPOCHHBIE MOJIENIM, B TOM 4YHUCIE U C
UCIIOJIb30BaHUEM armapara ajreOpsl
http://college.ru/matematika/http://college.
ru/matematika/

http://www.exponenta.ru/

Yrael n
paccTosiHus
(16 9)

[ToBTOpEHUE: yrom Mexmy
NpSAIMBIMM ~ Ha  IUIOCKOCTH,
TPUTOHOMETPHUS B

IMPOU3BOJIbHOM TPCYI'OJIbHUKC,
TCOpPCMA KOCHMHYCOB.

IToBTOpEHHE: yroa Mexay
CKPEILMBAIOIIUMHUCS MPSIMBIMU
B IIPOCTPAHCTBE.
I'eomeTpuueckue METO/IbI
BBIUMCIICHHST ~ yTJla  MEXAY
MPSIMBIMA B MHOTOI'PAaHHUKAX.

JIByrpaHHbIi YIOJL
CBOICTBO  JIMHEHHBIX  YTJIOB
IBYIPAHHOTO yTJIA.

[lepneHauKyIsspHBIE
IIJIOCKOCTH.

CaolicTBa B3aMMHO
MEePIEeHIUKYJISIPHBIX
IIJIOCKOCTEH. ITpusHax
NEPIEHIUKYISIPHOCTH
MJIOCKOCTEN; TeopemMa 0
OpsIMOM  TEpECEUeHHs] JABYX
IIJIOCKOCTEN
NEPNEHIUKYJIAPHBIX  TPEThel
IIJIOCKOCTH.

[IpsAmMOyTONBHBIN
MapajIeIeune]T; KyO;
U3MEpEeHUs, CBOMCTBa
MPAMOYTOJIBHOTO

napajenenunena. Teopema o

AKTyaJIu3upoBaTh (HAKTBl W  METO[bI

MJIAHUMETPUH, peJeBaHTHBIC TeMe,
MPOBOJAUTH aHAJIOTUH.
dopmyaupPoOBaTH orpeziesieHne

JIBYTPAHHOTO yIJIa.
Jloxka3piBaTh CBOMCTBO PaBEHCTBA BCEX
JIMHEWHBIX YTJIOB ABYTPAHHOIO yIJia.
KanacenpuuupoBars 1ByrpaHHbIE YIUIbI
B 3aBUCUMOCTH OT UX IPalyCHON MEPBHI.
DopMyJIHPOBATH OmnpeAcseHue
B3aHMHO NEPIECHANKYJISPHBIX MIJIOCKOCTEM.
Jloka3piBaTh TEOpPEMY O MPHU3HAKE
MEPIEHANKYJISIPHOCTH ABYX IIIOCKOCTEH.

DopmMyIHpPOBATH CJIEJICTBHE (u3
IpU3HAKa) 0 NEPICHIUKYIIPHOCTH
IUIOCKOCTH, KOTOpas TMEepHeHAUKYISIpHA

NpsIMOM, IO KOTOPOM NEPECEKAIOTCS JIBE
IJIOCKOCTH, 3T IIJIOCKOCTSIM.

Joka3pIBaTh  yTBEPKIEHHUSI O  €ro
CBOMCTBAX; TEOPEMY U CJIEIACTBUE U3 HEE O
JIAArOHAJISAX IPSIMOYTOJIBHOTO
napajuieenunea.

Pemiate crepeoMeTpuyecKue 3a1ayu,
CBSI3aHHBIE C NEPIECHAUKYJIIPHOCTD MPSMBIX
51 IJIOCKOCTEH, HCIOJIB3Y sl
MJIAHUMETPUUECKUE (DAKThI U METO/IbI.

IIpoBoaMTHL JIOTMYECKHM KOPPEKTHBIC
JIOKA3aTENbHBIE PACCYKACHUS MIPU PEIIEHUN
F€OMETPUYECKUX  3a7ad, CBA3AHHBIX C
NEPIEHIUKYJISIPHOCTBIO MIJIOCKOCTEN.
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http://college.ru/matematika/http:/college.ru/matematika/

TUaroHajiIu MPSMOYTOJIBHOTO
napajjieJenunesia u CiaeaCTBUe
n3 HeE.

AH&IJ’IHC}HPOB&TL H MOJIEIUpoOBaThb Ha
A3BIKEC TCOMCTPHU PCAJIbHBIC CHTYAIUH,
CBA3aHHBIC C MNCPHNCHANKYJIAPHOCTBIO

Crepeomerpuueckue U | IPSMBIX U TJIOCKOCTEN.
IIPUKJIaTHbIE 3a/1auu, HccaenoBath MOCTPOEHHBIE MOJEIH, B
CBSI3aHHBIE  CO  B3aWMHBIM | TOM YHUCJE U C UCIOJb30BAaHUEM ammapara
pPacCIoJIOKEHUEM  TPSMBIX U | aJIreOpHI.
IJIOCKOCTH. Pematpb MIPUKJIA/IHbIE 3a7a4H,
IToBTOpEHUE: CBSI3aHHbIEC c HAXO0XKJIEHUEM
CKpEILMBAIOIINECS psIMbIE, | TEOMETPUYECKUX BEIIMUUH
MapaJJICIIbHbIE  TUIOCKOCTH B http://college.ru/matematika/
CTaHAApTHBIX http://www.exponenta.ru/
MHOT'OTPaHHHKAX.
ITapa ITapajuIeNIbHBIX
ITIOCKOCTEN Ha
CKPEIUBAIOIIUXCS MPSIMBIX,
paccTosiHue MEX Ty
CKPEILMBAIOIIUMHUCS TPSIMBIMHU
B MIPOCTHIX CUTYaLIHSIX.
Onyckanue
NEPIEHANKYISPOB,
BBIYMCJIEHUE PACCTOSIHUKA  OT
TOYKK JO0 TOYKH; MPSIMOW;
IJIOCKOCTH.
Briuncnenne  paccrosHuu
MEXKTY CKPEIIUBAIOIIUMUCS
MNPSMbIMU c MIOMOILBIO
IIEPIICHIUKYJIIPHON
MIJIOCKOCTH.
TpéxrpanHbii yrou,
HEPaBEHCTBA JJII TPEXTPAHHBIX
YTJIOB.
Teopema [Tudaropa,
TEOPEMbI KOCHHYCOB U CUHYCOB
TUISt TPEXTPAHHOTO yria.
DJIEMEHTBI chepudeckon
F€OMETPUHU: re0JIe3NYECKHE
JIMHUU Ha 3eMJie
Muororpan Cucremaruszanus  3HaHMUIL: Padorath ¢ ydeOHHUKOM: 3aJaBaTh
HUKH MHororpaHHuk u €ro | BOIPOCHI, nenaTh 3aMevaHus,
(7 v) anemeHThl. [lupamupa. Buabl | koOMMeHTapuu.
UpaMuz. IIpaBunbHas AHAJIU3UPOBATH PELICHUE 3aaUH.
nupamu/ia. PucoBathb BBITYKIIbIE MHOTOIPAaHHUKH C
[Ipuzma. [Tpsmas U | 3aJaHHBIMH CBOMCTBAMHU; BOCCTAHABJIUBATh
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HaKJIOHHas MPU3MBL. | OOIIMI BUJ BBITYKJIOIO MHOTOTpaHHHUKA IO
IIpaBunbHas npusma. Ilpsamoint | 1ByM €ro npoeKnusm.
napajuielIeUIes, Jloka3plBaTh ~ CBOMCTBA  BBIIIYKJIOTO
IIPSIMOYTOJIbHBIN MHOTOI'PaHHHUKA.
napaJuiesienurnen, Kyo. PucoBarh BBHIIYKIIbIE MHOTOI'PAHHUKHU C
Bplnykiible MHOTOTPAaHHUKU. | pa3HOW  SUJIEPOBOM  XapaKTEPUCTUKOIA;
Teopema Ditnepa. [IpaBuibHbIE | HCCAE€A0BATHL  BO3MOXXHOCTH  ITOJTYYCHHS
151 [IOJIYIPABUIIBHBIE | pE3yJIbTaTa IIPU BAPbUPOBAHUHN JTAHHBIX.
MHOT'OIPaHHUKU Jloka3piBaTh CBOMCTBAa MNPABUIBHBIX
MHOTOTPaHHHUKOB. IlnanupoBaTh
MMOCTPOCHHUE MPABWIBHBIX MHOTOIPAHHUKOB
Ha TMOBEPXHOCTAX JAPYTUX MPaBUIBHBIX
MHOTOIPaHHHUKOB
http://college.ru/matematika/
BekTopsl B [TonsTue  BekTOpa Ha Aktyanu3zupoBaTh (aKTbl ©U  METOIbI
NPOCTPAHCTB | IUNIOCKOCTH U B IPOCTPAHCTBE. | INIAHUMETPUH, pEJICBaHTHBIE TEME,
e Cymma " Pa3HOCTh | MPOBOJAUTH AHAJIOTHH.
(12 v) BEKTOPOB, ITPaBUIIO OnepupoBaTh NOHATHUSIMH: BEKTOP Ha
napajieJenunea, YMHOXKEHUE | INIOCKOCTH 151 B MIPOCTPAHCTBE;
BEKTOpa Ha YMUCJIO, PA3I0KEHUE | KOMIUIAHAPHBIE  BEKTOPhL.  [IpuBOAMTH
BeKTOpa 1Mo 0asucy Tpéx | mpumepsbl GU3NUECKUX BEKTOPHBIX BEIUYHH.
BEKTOPOB, HE JIeXKalllUX B OcBauBaTh  NpaBWIa  BBINOJIHEHUS
OJHOM IIJIOCKOCTH. JNEUCTBUM  CIIOKEHHUS W BBIUATAHUA
CkansipHoe MpPOU3BEACHUE, | BEKTOPOB, YMHOKEHHUS BEKTOPA Ha YNCIIO.
BBIUMCJIEHUE  yIJla  MEXIy Jloka3bpIBaTh MPU3HAK KOMIUIAHAPHOCTH
BEKTOpPaMH B ITPOCTPAHCTBE. TPEX BEKTOPOB.
IIpocrenmme  3amaun € Jloka3bIBaTh TEOpPEMY O pa3lI0KEHUU
BEKTOpPaMH J000ro  BEKTOpa MO TpEM  JaHHBIM
HEKOMIUIAHAPHBIM BEKTOPAM.
IIpumensitb  mpaBWwia  BBINOJHEHUS
JICUCTBUM  CJIO)KCHUST W BBIYMTAHUS

BCKTOPOB, YMHOKCHHUSI BCKTOpPa Ha YHCIIO
IIpH pCHICHNUHA 3a/1a1.

HaxoauTh KoOpAMHATBI BEKTOpa B
JAHHOM 0a3uce W CTPOUTH BEKTOp IO €ro
KOOpJIMHATaM.

BcnoMHUTBH OIpeNieNiEHHE  CKaSIPHOTO
YMHOXEHHUSA U €ro CBOMCTBA. BBIUMCIATH C
MMOMOIIBIO CKAJISIPHOTO YMHOXKEHUS JIJIMHBI

BEKTOPOB, YTIIBI MEXTY HUMH,
yCTaHaBJIUBATh MEPIICHIUKYJIIPHOCTD
BEKTOPOB.

AHaJII/I3I/Ip0BaTb H MOJICJIHUPOBATL Ha
A3BIKEC TCOMCTPHM PCAJIbHBIC CHUTYallHH,
CBJ3aHHBIC C (I)I/IBI/ILICCKI/IMI/I BCKTOPHBIMHU
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BEJINYUHAMU.
Hcnoan3oBaTh TIpU  pEIICHUM 3aj1ad,
CBSI3aHHBIX C BEKTOPAMH B IPOCTPAHCTBE,
TUTAHUMETPUUIECKHE (PAKTHI U METOIBI
http://college.ru/matematika/

IHoBTOpEHUE,
00001IEeHNE
"
cucTeMaTH3a
I Ms 3HAHUM
(Sv)

CeueHus MHOT'OI'paHHHUKOB!:

CTaHAAPTHBIC MHOI'OI'PAaHHUKH,
MCTOA CJICAOB, CTAaHIAPTHBIC
IIJIOCKOCTH, IMEPCCCUCHUA

IPSAMBIX U INIOCKOCTEMN
[TapaiutenbHBIE TIPSMBIE U
IJIOCKOCTH: MTapaJIJICIIbHbBIE
CEUCHUsI, PaCUET OTHOILICHUM,
YIJIBI MEXKIY
CKPEIIMBAIOIIUMUCS MPSIMBIMH.

[lepnenaukynsipHbIC
psIMbIE u IJIOCKOCTH:
CTaHJApPTHBIE napsl
NEPIEHINKYJIIPHBIX
IIJIOCKOCTEN 51 MPSIMBIX,
CUMMETPUM MHOTOIPAHHUKOB,
Teopema 0 Tpex
NEpPHEHIUKYJIApax,
BBIUMCIICHUS JUTUH B
MHOTOI'PaHHHUKAX

CB000aHO omepupoBaTh MMOHATHIMM:
oTOoOpa)keHWE TMPOCTpaHCTBA Ha  ceOs,
JBWKEHUE TIPOCTPAHCTBA; IIEHTpabHas,
oceBass U 3€pKajbHas  CHMMETPHH,
napajyieyibHbIA  [EPEHOC; PAaBEHCTBO U
nogobue Guryp.

Jloka3bIBaTh YTBEPXKIEHUS O TOM, YTO

LEHTpaJbHas, OceBasi U  3epKaJIbHAas
CUMMETPHH, NapaJjIebHBIA  IIEPEHOC
SABJSIOTCS  JBWKCHUSAMH.  BBINOJHATH

npeoOpa3oBaHus MOA00HS.

OnepupoBarh NOHSATUAMM: TpsMas U
cthepa Ditnepa.

Pemrats reomerpuyeckue
VCIIOJIb30BAHUEM JIBUKECHUN.

HUcnoab3oBaTh mnpHu peUmIeHUH 3a4ad
JNBHKEHUS IPOCTPAHCTBA U UX CBOMCTBA.

CpaBHuBaThH " aHAJIM3UPOBATH
YTBEPKIEHUSA C  LEIbI0  BbIABJICHUSA
JIOTUYECKU KOPPEKTHBIX M HEKOPPEKTHBIX
pacCykJICHUMU.

HccaexoBaTh NOCTPOEHHBIE MOJIEIIN.

Hcnoab3oBath nndpoBbie pecypcbl

http://college.ru/matematika/

jagadynun C

11 knacc (He meHee 102 4)

HaszBanmue
pasnena

4ACOB)

(TembI)
Kypca (KoJu4ecTBO

OcHoBHOe€ coaep:kaHue

OcHOBHBIC BUABI 1€ATEJILHOCTH
ydauuxcst
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AHAJIUTHYIECKAA
reoMeTpus
(15 9)

[ToBTOpEeHME: KOOPAMHATHI
BEKTOpa Ha IUIOCKOCTH U B
IIPOCTPAHCTBE, CKJIIPHOE
IIPOU3BEICHUE BEKTOPOB,
BBIUMCIICHHE  yIila  MEXAY
BEKTOpaMU B IIPOCTPAHCTBE.
YpaBHeHHE MIPSIMOH,

IIPOXOJISIIIEN YEPE3 IBE TOUKHU.

AKTyanu3upoBaTh (PakTbl U METOJbI
IUJIJAHUMETPHUM,  PEJIEBAHTHBIE  TEME,
IIPOBOJAUTH aHAJIOTHH.

CBoauTh [EHCTBHS C BEKTOpPaMH K

QHAJIOTUYHBIM  JCUCTBUAM  C  HUX
KOOpJMHATaMH.
BcnnoMHUTH OIIpENICIICHUE

CKQJISIPHOI'O YMHOXXEHUSI U €ro
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YpaBHeHue IUIOCKOCTH,
HOpMalJlb, ypaBHEHUE
IJIOCKOCTH B OTpE3Kax

BekrtopHoe mpou3BencHUE.
JIlunerinbie HEPABEHCTBA,
JMHEWHOE TPOrpaMMHUPOBAHUE

AHanmuTHuecKue METObI
pacuéra yriia Mexay HpsMbIMHU
151 IJIOCKOCTSIMU B
MHOTOTPAHHHUKAX. dopmyna
paccTositHAsT OT TOYKHA 10
IJIOCKOCTH B KOOPJIMHATAX.

Haxoxnenue paccrossHuil ot
TOYKU JI0 TUIOCKOCTH B KyOe u
IIPAaBUILHOU IUPaMUJIE

Beruucaste ¢
CKaJISIPHOTO YMHOKEHUS JUTUHBI
BEKTOPOB, YIJIBI MEXKITY HHUMHU,
YCTaHABJIMBATh  MEPIEHIUKYIAPHOCTD
BEKTOPOB.

BbIBOAMTHL YypaBHEHUE IIJIOCKOCTH U
dbopMyIlly pacCTOSSHHSI OT TOYKH JIO
IIOCKOCTH.

Pemarn 3a7a4Hu, coderas
KOOPJAMHATHBIA U BEKTOPHBIN METO/IbI.

IIpoBOAMTH JOTMYECKU KOPPEKTHBIE
JAOKa3aTeJIbHbIE PACCYKIAEHHUSI TpU
pPELICHUM TEOMETPUYECKHX 3aJad Ha
MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO
METO/a.

AHaJIM3UPOBATH U MO/EJIMPOBATH

CBOMCTBA. IOMOIILIO

Ha SA3BIKC reoMeTpun pCalIbHbIC
CuTyallu, CBA3aHHBIC BCKTOpaMHU H
KOOpAWHaTaMHu.

HccnenoBaTh NOCTPOCHHBIE MOJEIH,
B TOM 4YHUCIE€ M C HCHOJb30BAaHUEM
anmapara anreopsbl.
Hcnouab3oBaTh
POrpamMMBl.
3HAKOMMTBCH C UCTOPUEU PA3ZBUTUS
MaTeMaTHUKU
http://college.ru/matematika/

KOMIIBIOTCPHBIC
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IHoBTOpEHHME,
00001IeHue "
cucTeMaTu3anus
3HAHMH

(15 yacoB)

CedeHrsi MHOTOI'PAaHHUKOB:
CTaHJAPTHBIE MHOI'OTPAaHHUKH,
METOJ| CJIEIOB, CTaHIApPTHHIE
IUIOCKOCTH, IIEpECEUCHNUs
IPSIMBIX U IUNIOCKOCTEN

[TapajtenpHple NpsMbIE U
IIJIOCKOCTH: napajuiesIbHbIC
CEUCHUsI, PACYET OTHOIICHUM,
YTJIBI MEXKIY
CKpEILIMBAIOIUMHUCS IPAMBIMA

[lepniennuKynspHBIE
IpsIMbIE u IIJIOCKOCTH:
CTaHJapPTHBIE 1apsl
NEPIEHNKYJIIPHBIX
IJIOCKOCTEN 51 MPSIMBIX,
CUMMETPUM MHOTOIPaHHUKOB,
TeopeMa 0 Tpex
NEPIEHINKYJIAPAX,

CrtpouTsh ceueHusl.

Pemarp crepeomeTpruueckue 3agadyu
Ha JI0Ka3aTeJIbCTBO MaTEeMaTHYECKUX
OTHOIIICHUM, HaXO0XJICHUE
reOMETPUYECKUX BEJIUYUH (JJIMH, YTJIOB,
rIoaaen, o0bEMOB).

HUcnoas3oBath pelieHuu
CTEPEOMETPUUYECKUX 3a7a4
MJIaHUMETpUuueckue (HakThl U METOIBI.

IIpoBOAUTH JIOTUYECKH KOPPEKTHBIE
JIOKA3aTeNbHBIE  PACCYXICHUS  IIpHU
PEILIEHUN CTEPEOMETPUUECKHUX 3a/1a4.

CpaBHuBaTh U aHAJM3HUPOBATH
pealibHbIE  CUTyallud W  BBIABJIATH
BO3MOXHOCTh €€ MOJICIMPOBaHUS Ha
SI3BIKE T€OMETPHH.

MopeaupoBaThb peanbHyIO
CUTYaIlMIO Ha S3bIKE T€OMETPUM U

pu
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BBIUMCIICHUS JUTUH B
MHOT'OI'PaHHUKAX

IToBTOpeHue: IO U
MHOTOYT'OJIbHUKOB,  (pOpPMYJIbI

JUIS TUTOIAJIeH, COOOpaKeHUS
[IO00MSI.

IImomann CeUeHHUU
MHOTOT'PaHHUKOB: TJIOIIA N
MOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKeHUS TTOJ00USI

HCCJIEA0BATH IIOCTPOCHHLIC MOACIIN, B

TOM 4YHCIE€ W C HCIOJb30BaHUEM
anmapara anreopsl.
Hcnoan3oBath KOMITbIOTEPHBIE

IPOrpaMMBbI TP PEIICHUN 3a]1ad.
http://college.ru/matematika/

O0Bém
MHOTOrPaHHHUKA
(17 v)

O0BéMm Tena. O0BbeMm
IPSIMOYTOJILHOTO
napayienenuneaa. 3aaadd oo
yABOCHHH Ky0a, O KBajparype
Ky0a; O TPUCEKIIUU YTJIa.

CrepeomeTpuuecKue
3aJa4M, CBA3aHHBIE ¢ 00BEMOM
PSIMOYTOJIHOTO
napayieyenuIe a.

[Ipuknanusie 3a7a4u,
CBS3aHHBIC C  BBIYHCICHUEM
00BbéMa IPSIMOYTOJILHOTO
napaijieyenure/a.

O0BEM PAMON TIPU3MBI.

Crepeomerpuueckue
3a/auw, CBSI3aHHBIC C
BBIYUCIICHUEM 00BbEMOB

npssMoul npusmsl. [IpukianHsie
3aJla4yM, CBA3aHHBIC ¢ 00BEMOM
IIPSIMOM TIPU3MBI.

Boruucnenne 00bEMOB T C
MIOMOIIIBIO ONPEEIEHHOTO
uHTerpana. O0bEM HAKIOHHOM
PU3MBI, MTUPAMHUIBIL.

dopmyna o0BEMa
MUPaAMU/IBI. OTtHomeHue
00BbEMOB MHpPaMHUJ C OOIIUM
YTJIOM.

CrepeomeTpuueckue
3a/1a4u, CBSI3aHHBIE C O0BEMAMU

HaKJIOHHOU [IPU3MBI,
MAPAMUJIBI.

[Ipuknanaele  3agauv 110
TEeME «O0BEMBI TE»,

CBo00oaHO ONepupoBaThH
NOHATHAMM: 00BEM Tena, 00BEM
IPsIMOYTOJIBHOTO Napajieienunesaa.

PopmyTHpPOBATH OCHOBHBIE

CBOMCTBa 00BbEMOB.
Joka3piBaTh TEOpeMy 00 00BEME

NPSIMOYTOJIBHOTO napajuiesienunesaa,
CJIE/ICTBUS U3 HEE.
Pa3pe3arsp MHOTOTPaHHUKHU,

IMCPCKIaAbIBATh YaCTH.
Pemarnb CTCPCOMCTPHUYCCKHUC 3a/ a4,
CBSI3aHHBIC C BBIYUCIEHHEM OO0BEMA

IPSIMOYTOJILHOTO napajuienenunena,
IPU3MBI.

CpaBHMBaTL W aHAJM3MPOBATh
YTBEPXKJIECHUSI C 1IeJIbI0  BBISIBJICHUSA
JIOTUYECKU KOPPEKTHBIX u

HEKOPPEKTHBIX PaCcCyKICHUM.
AHAIM3MPOBATH U MOJEJTHPOBATH

Ha  fA3bIKE TIEOMETPUM  peEajbHbIC
CUTYyalluM, CBS3aHHbIE C O0O0BEMOM
MPSAMOYTOJIBHOTO napajuiesenunea,

IIPU3MBI, TUPAMMUJIBI.

HccnenoBath NOCTPOEHHBIE MOJIENH,
B TOM YHUCJIE M C HCIOJIb30BAaHUEM
amnrmapara anreopsbl.

BeiBOAUTH OCHOBHYIO
UHTETrPaJIbHYI0 bopmyy VIS
BBIYHCIIEHUS] 00BEMOB Tell.

Jloka3piBaTh TEopeMy 00 o00BbEME
HAaKJIOHHOM TMpuU3Mbl Ha  NIpHUMEpE
TPEYTroJbHOU IPU3MBI U s
IPOU3BOJIBLHON IPU3MBI.

Joka3pIBaTh TEOpemMy: 00 00BEME
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CBSA3aHHBIE C 00BEMOM
HAaKJIOHHOM HPU3MBI,
MAPAMUIBI.

[Ipumenenue 00BEMOB.

Breruucnenue pacCTodHusA a0
IIJIOCKOCTH

nupamMubl, HOpMyJIUPOBATh CIEICTBUS
U3 Hee: 00bEM YCEUEHHOU NUpPAMUJBI.
BeiBouth Gopmyisly AJisl BBIYMCICHUS
00BEMOB YCEUEHHOM MUPAMUJIBI
http://college.ru/matematika/

Teaa
BpallleHHUs.
(24 4)

Hunusapuyeckas
MIOBEPXHOCT, oOpa3yrolue
HWIMHIPUIECKON
IIOBEPXHOCTH.

Humannp. [Tpssmont

KpyroBou nwiauHap. Ilnomans
MTOBEPXHOCTH LIWJIMHIPA.

Konunueckass moBEpXHOCTb,
obpazyrorue KOHHYECKOM
noBepxHocTH. Konyc. Ceuenue
KOHyca IUIOCKOCTBIO,
napasieabHOU IIOCKOCTH
OCHOBaHUs. Y CEUEHHBIN KOHYC.
N300paxkeHre  KOHYCOB  H
YCEUYEHHBIX KOHYCOB.

[Imomtaae OOKOBOM
IOBEPXHOCTH U MIOJTHOM

MOBEPXHOCTHU KOHYcCA.
CrepeomeTpuueckue 3aaadyu
Ha JI0Ka3aTeIbCTBO u
BBIYHCIICHUE, MOCTPOCHUEM
CEYCHMM UJIMHIPA, KOHYCA.

[Ipuxkiiagueie 3a7a4y,
CBSI3aHHBIC C TUITUHAPOM

Cdepa u map.

[Tepeceuenne cdepsl u mapa
¢ miockocTeio. Kacanme mrapa
u chepbl MmI0OCKOCThIO. Bua u
U300pakeHUe 1apa.

YpaBHeHue cdepsl.
[Tnomanes chepel u e€ vactei.

Cummetpus cepsl U mapa.

CrepeomeTpuueckue 3agadu

Ha JI0Ka3aTeIbCTBO u
BBIYUCIICHUE, CBS3aHHBIC CO
cdepoit u mapom,

MIOCTPOCHUEM HUX CEYCHUH
IJIOCKOCTBIO.

Cro0oaHO OnepupoBaTh
MOHATHSIMH: HUWTUHIpUYECKas
MOBEPXHOCTh,  uuiauHiap.  H3yyarsn

CIOCOOBI TMOJTYUYECHHS IUIUHIPUICCKON
MOBEPXHOCTH, LIUINHAPA.

N3o00paxkaTr UWIMHIP U €rO
CEYEHUS IIOCKOCTBIO.

CBo0oaHO ONepUpPOBATH
MOHATUAMHU: KOHUYECKAsA [IOBEPXHOCTD,
KOHYC, YyCE4YéHHbIM KOHyC. M3yuarh
CIIOCOOBI  TIONYYEHUSI  KOHUYECKOH
ITOBEPXHOCTH, KOHYCA.

MN300paxkaTh KOHYC U €r0 CE4YEeHUs
IJIOCKOCTBIO, MPOXOJAIIEN Yepe3 OCh, U
TUIOCKOCTBIO, TIEPIIEHIUKYJIISIPHOM K OCH.

BouiBoauTh dbopmyibl JUIsL
BBIYUCIICHUS  OOKOBOW U MOJHOM
MTOBEPXHOCTEN TEJ BPALICHHUS.

Pemates cTepeoMeTprudecKue 3aaauu,
CBSI3aHHBIE C  TEJlaMHU  BpalllCHUS,
HaXOXJICHUEM TUIOIaau OOKOBOM U
MOJHOM TOBEPXHOCTH, IOCTPOCHUEM
CEYCHUM.

Hcnoab30BaTh IIpy peLICHUM 3a]1a4
MJIaHUMETpUudecKkue (HakThl U METOIBI.

CpaBHuBaTh ¥ aHAJM3UPOBATH
YTBEPXKIEHUS C LEIbI0  BBIABICHUSA
JIOTUYECKHU KOPPEKTHBIX u

HEKOPPEKTHBIX PACCYKACHUIM.

AHAJIM3UPOBATL U MOAEJTHPOBATH
Ha  SI3bIK€  TE€OMETPUU  pPEaJbHBIC
CUTyalluu, CBSI3aHHbIE C KOHYCOM H
LWIAHIPOM.

HccnenoBaTh NOCTPOCHHBIE MOJEIH,
B TOM YHUCJIE€ M C UCHOJb30BAaHUEM
anmnapara ajnreopsl

AKTYaJIH3UPOBaTh (PAKTHI U METO/BI
IUITAHUMETPUH,  PEJIEBAaHTHBIE  TEME,
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[Ipuxiagueie 3a7a4u,

CBA3aHHblE cO cdepoil
IapoM.

[ToBTOpEHHME:  OKPYKHOCTH
Ha IUIOCKOCTH, BBIYKMCICHHUS B
OKPY)KHOCTH, CTaHapTHBIC
mog00us

Paznuuneie KOMOWHAIINU
Tell BpaIleHHUS u
MHOT'OTPAaHHUKOB.

3amaun 1o TtemMe «Tema u
MMOBEPXHOCTH BpaICHUS

IMPOBOAUTDL AaHAJIOTUH.

CBo00oaHO OIepHpPOBATH
NOHATUSIMM: cdepa U ImIap, IEHTP,
paauyc, muameTp cdepsl U mapa.

HccaenoBarhb B3alIMHOE

pacmonoxeHue chepsl U MIOCKOCTH.

@opmyTHpPOBATH OTpe/ieTICHUE
KacaTeIbHOH TIOCKOCTH K cepe.

Jloka3bIBaTh TCOPEMBI O CBOWCTBE U
NpHU3HAKe KacaTeIbHOM MIIOCKOCTH.

BoiBoauTH bopmyny JUTST
BBIYUCJICHUS IUIOIaAu cdepsl yepes
paauyc chephl.

PemaTh crepeomeTpryueckue 3a1aum,
CBs3aHHBIE CcO cdepoil U IIapom,
HaxOoXXJICHUEM Iutomanu chepsl u eé
4acTeil, MOCTPOECHUEM CeUeHUN cephl U
mrapa.

AHAJIM3UPOBATL W MOJEJTHPOBATH
HA  s3BIKE TEOMETPUU  pEalbHBIC
CUTyallW¥, CBS3aHHBIE C IIApOM U
chepoti.

PemaThb mpocTeie 3a7a4M, B KOTOPHIX
burypupyor KOMOUMHaIUU TEN
BpAICHUS ¥ MHOTOTPAHHUKOB.

Hcnoan3oBaTh npu pelieHur 3ajad,
CBA3aHHBIX €O cdepoil u mIapowm,
IUTAHUMETpUYECKHe (PaKThl U METOBI.

PemaTh crepeomMeTpuuecKue 3a1a4u,
CBS3aHHBIE C TEJlaMH  BpallcHUs,
MOCTPOCHUEM CEUCHUI TEJI BPAIICHHS, C
KOMOWHAIIMSAMHA  TEJl  BpalieHUS |
MHOTOT'PaHHUKOB.

IIpoBoAUTH JIOTUYECKH KOPPEKTHBIC
JOKa3aTelbHbIE  PacCyKJIEHUs  Mpu
pelIeHNN  TEeOMETPUYECKHX  3ajad,
CBS3aHHBIX C TEPIECHIUKYISIPHOCTHIO
IIJIOCKOCTEMN.

AHAJIM3UPOBATL W MOAEJTUPOBATH

Ha A3BIKE reoMCcTpumn pCajIbHbIC
CuTyaluu, CBA3aHHBIC C
MHOTOIrpaHHHKaMHU.

HccaenoBars IOCTPOCHHBIE MOJEIH,
B TOM YHCJIC M C UCTIOJIB30BaHUEM
http://college.ru/matematika/
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anmnapara ajareOphi.

Ilnomanu
MOBEPXHOCTH U
00bEMBI
KPYIJbIX TeJl

9 v)

O6BéM nmnunapa. Teopema
00 00BEME MPSAMOro HMIWIHMHAPA.

ITnomanu OOKOBOI1 u
IIOJIHOM IIOBEPXHOCTH
UAJIAHAPA.

Brruncienne o00bEMOB T C
TTOMOIIILIO ONPEAEIEHHOTO
unTerpaia. O0bEM KoHyca.

IImomagn OOKOBOH 5
IIOJIHOM ITOBEPXHOCTH KOHYCA.

Crepeomerpuueckue
3aJ1auu, CBSI3aHHBIC c
BBIUKCIICHUEM 00BEMOB
HWJIUHAPA, KOHYCA.

[Ipuknaguele  3amauv 110
teMe «OO0BEMBI W INIOMIATH
IIOBEPXHOCTEN TEIL.

O0BEM mIapa W IIAPOBOTO

cektopa. Teopema 00 00BEME
mrapa. [Imomans cdepsr.
CrepeomeTpuueckue
3a/auu, CBSI3aHHBIC C
BbIYMCIIEHHEM 00BEMOB I11apa,
[IApOBOTO CETMEHTA, IAPOBOTO

CeKTopa.
IIpuknaneele  3amaum 1O
TeME «O0BEMBI TEN,

CBs3aHHBbIE ¢ OOBEMOM IlIapa U
IJI01A1bI0 C(hEepHI.
CooTHoIEeHUS MEXTY
IUIOMIAASIMU  [TOBEPXHOCTECH M
00BbéMaMH ITOJOOHBIX TEI.

[TomoOHEBIE TeIa B
IIPOCTPAHCTRE.

N3menenue o0béma mpu
II0JIOONH.

Crepeomerpuueckue
3a1a4H, CBsI3aHHBIE c

BBIYHCIIEHUEM O0BEMOB TET U
IUIOIIAIEN TIOBEPXHOCTEN

CBo0oaHO OnepHpoOBaTH
NMOHATHSAMH: OO0BEM TeNa, INIOMIAb
MTOBEPXHOCTH.

DopMyIMPOBATH OCHOBHbIE

CBOMCTBa 00BEMOB.

Joka3piBaTh TeopeMbl: 00 00BbEME
UAJTUHIPA; 00 00BéMe KOHYyca.
BoiBoauTh GOpMyIbl NI BHIYHCIICHUS
00BéMa yCeu€HHOTO KOHYCa.

HccaenoBaTh NOCTPOCHHBIC MOJICIH,
B TOM YHCI€ M C HCIOJb30BAaHUEM
anmnapara anreopsl.

3HATH BO3MOXKHOCTH PEIICHUS 3a1a4
Ha IIOCTPOCHHUE LIUPKYJIEM U JIMHEUKOU,

0 KJIaCCUYECKUX HEpa3peIInMbIX
3a/1a4dax.

CBo0oaHO ONepHpoOBATH
MOHATHSIMH: 1apOBOM CErMEHT,
IapOBOM  CJIOM, IIApOBOM  CEKTOP,
OCHOBAaHME M  BBICOTA  CEIMEHTA,

OCHOBAHHC M BBICOTA IIAPOBOI'O CJIOA.

BoiBoaANTH dbopmybl TUISt
HAaXOXJICHHUS 00BbEMOB IapOBOTO
CErMEHTa, IIapOBOr0 CEKTOpa, MIOLIAIU
cdepsl.

Jloka3biBaTh TeopeMy 00 o00bEme
napa.

Pemath crepeomMeTpuiecKue 3a1a4H,
CBsI3aHHBIE ¢ 00BEMOM I1apa, MapoBOTO
CerMEHTa, IIapOBOTO CEeKTOpa,
TUTOMIAIBIO C(ephl.

CpaBHUBAaTL U aHAJIU3HPOBATH
YTBEPXKACHUS C LENbI0 BBISIBICHUS
JIOTUYECKH KOPPEKTHBIX u
HEKOPPEKTHBIX PaCCyKICHUI.

AHAJIM3UPOBATHL U MOAEJTUPOBATH
Ha  SI3bIKE TEOMETPUU  pEajbHBIC
CUTYalllH, CBS3aHHbIE C 00BEMOM I1apa,
IIapOBOTO CETMEHTAa, IapOBOTO
CErMEHTa, IJIOMIaAbI0 CepHI.

CB0001HO ONepupoOBATH
NMOHSITHEM: TIOJJOOHBIE Tella B
IIPOCTPAHCTRBE.

22




Boiuucasatb  00bEMBI  Tel c
MOMOIIIBIO ONIPEACIEHHOTO HHTErpaa.

Pemath cTepeomMeTpuyecKue 3a1auu,
CBSI3aHHBIE C COOTHOIICHUSIMU MEX]Y
IUIOLIAASIMU TIOBEPXHOCTEH U 00BEMaMu
MOJOOHBIX TEIL.

IIpoBoaUTH JTOTMYECKU KOPPEKTHBIE
A0KAa3aTeJibHbIe PACCYKACHUSI TpU
pelIeHnH  TeOMETPUYECKUX  3ajady,
CBSI3aHHBIX C BBIYHCIEHHEM OO0BEMOB
T€JI C TIOMOUIBI  ONPEAEIEHHOIO
UHTErpaa, Hax0XJICHHUEM
COOTHOIICHUSI ~ MEXAY  IUIOIIASIMU
MOBEPXHOCTEN U 00BbEMaMU TMOJOOHBIX
Tel.

AHAJIM3MPOBATH U MOJEJTHPOBATH
HAa  s3bIKE TEOMETPUU  pealbHbIC
CUTYyalluM, CBsI3aHHbIE C OOBEMaMH U
MOBEPXHOCTSIMU T€Jl, HA IOKA3aTeJIbCTBO
M HAa HAXOXJCHHE T'€OMETPUUYECKUX
BEITUYNH
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JABH:xeHust
(54)

JIBU>KEHHsT  IIPOCTPAHCTBA.
Otrobpaxkenust. [[BrwkeHuss u
paBeHcTBO  uryp.  OOmme
CBOMCTBA JBMKCHHM. Buabl
JIBUKCHUI: MapAIUICIIbHBIN
NIEPEHOC, LEHTpalbHas
CUMMETpHUS, 3epKasibHast
CUMMETpHs, MOBOPOT BOKPYT
PSIMOM. [IpeoOpazoBanus
nonobus. Ilpsamas u cdepa

Dinepa.
['eomeTpuueckue 3agauyd Ha
MIPUMEHEHHE JBUKCHUS

Cro0oaHoO OnepupoBaTh
MOHATHSIMH: oToOpaxeHue
OpOCTpaHCTBA Ha ce0s, JBUKEHUE
IPOCTPAHCTBA; LIEHTpajbHasi, OcCeBas U
3epKajbHasi CUMMETPHUH, MapajuiesIbHbINI
NEPEHOC; PaBEHCTBO U 1ojo0ue Guryp.

Jloka3bpIBaTh YTBEpPXKICHUS O TOM,
YTO LEHTpalbHasA, OCEBasi U 3€pKajbHas
CUMMETPHH, MApaJUIENbHBIM IEPEHOC
SIBJISIFOTCSL  IBMOKCHUSIMU. BBINOJIHATH
npeoOpa3oBaHusl MOI00USI.

OnepupoBaTh NOHATUSIMU: TIPsIMas
u chepa Diinepa.

Pemrars reomerpudeckue 3amadu C
UCIIOJIb30BaHUEM JIBUKEHU.

Hcnmoab30BaTh NpH pelICHUU 3a1ad
JIBIKEHUST ~ MPOCTPAHCTBA U ux
CBOMCTBA.

CpaBHuUBaTHL ¥ aHAJM3UPOBATH
YTBEPKIEHUS C LEIbI0  BbIABICHUSA
JIOTUYECKHU KOPPEKTHBIX u
HEKOPPEKTHBIX PacCyKICHUM.

HccsenoBaTh NOCTPOESHHBIE MOJEIH.

HUcnoas3oBarb nu@ppoBbIe

pecypchl
http://college.ru/matematika/
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IHoBTOpEHHE,
00001IEHNE H
CHCTEeMAaTH3aIUA
3HAHMI

(17 9)

O6o0maroiee MOBTOPEHUE
MOHATUM M METOJOB Kypca
reomerpun  10-11  kmaccos,
CUCTEMATHU3aLIMs 3HAHUM.

Ucrtopus pa3BUTHUSA
CTEPEOMETPUU KAK HAYKH U €€
pOJIb B Pa3BUTUHU COBPEMEHHBIX
WHKEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTUH

Pemrars crepeoMeTpuueckue 3amgayu
HAa JO0Ka3aTeJIbCTBO MAaTEMATUUYECKUX
OTHOIIICHMH, HaXO0XXJICHHUC
reOMETPUYECKUX BEJIUYMH (JIJIMH, YIJIOB,
10 IeH, 00BEMOB).

Hcnoab3oBarh pelIeHun
CTEPEOMETPUYECKUX 3a1a4
IUTAHUMETPUUECKHE (PaKThl K METOJIBI.

IIpoBOAMTH JIOTMYECKH KOPPEKTHBIE
JIOKAQ3aTeNbHbIE  PACCYXKICHUS  IpHU
peLIeHnn CTEPEOMETPUUECKUX u
IJIAHUMETPUYECKUX 3a7ad.

CpaBHuBaTh M aHAJM3UPOBATH
peallbHBIE  CUTyallUM U BBIABJIATH
BO3MOXKHOCTb €€ MOJIEIUPOBAaHUA HaA
SI3BIKE TEOMETPHH.

MopaeaunpoBarsb pEAIBHYIO
CUTYallMI0 Ha S3bIKE TEOMETPUU U
HUCCJIEA0BATh IOCTPOCHHBIE MOJIENH, B

npu

TOM 4YHUCJI€ M C UCIOJb30BaHUEM
anmapara anreopsl.
HUcnoab3oBath KOMITHIOTEPHBIE

MpOrpaMMBbl MIPU PEIICHUU 3a/1a4.
Hoayyars npeacraBJjieHUue 0
FEOMETPUM KaK O pa3BUBAIOLIEHCA
HayKe, MCCICAYIOMEH OKPYXaroUUn
MHD, CBSI3aHHOM  C  pEaIbHbIMU
00bEKTaMM, TOMOTAIONIEH  PElIUTh
peanbHbIE )KU3HEHHbIE CUTYalluU O POIU
CTEPEOMETPUU B pa3BUTUH
COBPEMEHHBIX WH>KEHEPHBIX u
KOMITHIOTEPHBIX TEXHOJIOTHIM
http://college.ru/matematika/
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IHoypounoe miianuposanue 'EOMETPUS, 10 knace

(34 B Hepeu110, 34 yueOHBIX Hee M, uToro — 102 v)

Ne Hama Tema ypoka
n/n | Ilnan ‘ Daxkm
BBenenue B crepeoMeTpuio -234
1 1 neoensn OcHoBHbIE NpaBUIa U300paXKEHHs HA PUCYHKE TUIOCKOCTH, TapauIeTbHBIX
MPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3KA.
2 [TonsiTHs cTepeoMeTpun: TOUKa, MpsIMas, IIIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE

MpaBHjIa U300paKEHUS Ha PUCYHKE TUIOCKOCTH, MapauIeIbHBIX TPSIMBIX
(0Tpe3KoB), CepeIMHbBI OTPE3Ka.

3 [TonsTHs: nepecekaroluecs MI0CKOCTH, EPECEKaoIUecs MpsMas U MII0CKOCTh;
MOJIyTIPOCTPAHCTBO.

4 2 neoens [TonsaTus: nepecekaronmecs MIOCKOCTH, NEPECEKAIOIINECS NPsAMasi U IIIOCKOCTb;
MOJIyTIPOCTPAHCTBO.

5 MHororpaHHHUKH, H300paXeHHE MPOCTEHIITNX MPOCTPAHCTBEHHBIX (uryp,
HECYUIECTBYIOIIUX OOBEKTOB.

6 MHororpaHHUKH, H300paxeHNe TPOCTEHIINX MPOCTPAHCTBEHHBIX (UTYD,
HECYUIECTBYIOIIUX OOBEKTOB.

7 3 Hedens AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEJICTBUS U3 HUX.

8 AKCHOMBI CTEPEOMETPUH U TIEPBBIE CICICTBUS U3 HUX.

9 AKCHOMBI CTEPEOMETPUH U NTEPBBIE CiIeACTBUS U3 HUX. CrIocOOBI 3ajaHus
MPSIMBIX U IUIOCKOCTEH B IpocTpancTBe. OO003HAUEHUS MPSMBIX U INIOCKOCTEH.

10 4 neoens N300pakenne ceueHN MUpaMu/Ibl, KyOa U MPU3MBbI, KOTOPBIE IIPOXOIAT Yepe3 UX

pebpa. M3o0pakeHue nepecedeHus NoayYeHHBIX I0CKocTel. PackpammBanue
TTOCTPOCHHBIX ceueHuu Pa3HBIMU [IBCTAMMU.

11 N3o0pakenne ceueHNi MUpaMuIbl, Kyoa U MPU3MBbI, KOTOPBIE TIPOXOIAT Yepe3 X
pebpa. M3o0pakeHue nepecedeHus NoayYeHHBIX I0CKocTel. PackpammBanue
MOCTPOCHHBIX CEUCHHUI Pa3HBIMHU LIBETAMH.

12 N300pakenne ceueHNit MUpaMuIbl, Ky0a 1 IPU3MBI, KOTOPBIE MPOXOIAT Yepe3 UX
pebpa. M3o0pakeHue nepecevdeHus Moy9eHHbIX TNIOCKOCTeH. PackpamvBanue
MIOCTPOEHHBIX CEUYCHUI Pa3HBIMH [[BETAMH.

13 5 neoensa N3o0pakenne ceueHN mupaMuibl, Kyoa U MPU3Mbl, KOTOPBIE IIPOXOAT Yepe3 UX
pebpa. M3o0pakeHue nepecedeHus NoayuYeHHBIX I0CKocTel. PackpammBanue
MOCTPOSHHBIX CEUYCHUI pa3HbIMU LIBETAMHU.

14 Merton cnesoB 1St TOCTPOEHUS CEYCHUH.

15 Merton cienoB 1uig NocTpoeHus ceueHuid. CBOICTBa IepeceueHni IpsMbIX U
IJIOCKOCTEH.

16 6 neoensn Merton crenoB i nocTpoeHus ceueHuid. CBOICTBa NepeceueHni NpsSMbIX U
IJIOCKOCTEH.

17 IToctpoenue cedenuii B nupamuse, Kyoe 1o Tpem Toukam Ha pedpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aIIMCh IarOB IOCTPOEHUS.

18 [TocTpoeHue ceuenuii B nupamuie, Kyoe rmo TpeM ToukaM Ha pedpax. Coznanue
BBIHOCHBIX UepTeXel U 3alKCh I1aroB NOCTPOCHHUS.

19 7 Hedens [TocTpoenue ceuenunii B mupamuze, Kyoe rmo tpem Toukam Ha peopax. Coznanue
BBIHOCHBIX YEPTEXKEH U 3alHUCh LIar0B IOCTPOEHUS.

20 [TocTpoenue ceuenuii B mupamue, Kyoe mo TpeM Toukam Ha pedpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aIUCh LIarOB IOCTPOEHUS.

21 [ToBTOpEHUE IITAHUMETPUH: TEOpEMa O IPOMOPLHUOHATIBHBIX OoTpe3kax. [logobue
TPEyTroJIbHUKOB.
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22 8 neoena [ToBTrOpenue mnannMmerpun: Teopema Menenasi. PacueTsl B ceueHUsAX Ha
BBIHOCHBIX uepTekax. McTopus pa3BUTH IIIAaHUMETPUU U CTEPEOMETPUHN.
23 KonTtpoubnas padora Nel «Axkcnombl crepeomerpuu. CeveHus»
B3anmHoe pacnosio:keHue NpsiMbIX B IPOCTPAHCTBE — 64
24 B3aumHoe pacnonoxenue npsiMbIX B pocTpancTBe. CKpermuBarommecs npsmble.
[Ipu3naku ckpemuBaromuxcs npsMbix. [lapamiensHblie npsMble B TPOCTPAHCTBE.
25 9 neoensa Teopema 0 cylieCTBOBaHUU U €AMHCTBEHHOCTH MPSAMON MapajuIeIbHON TaHHOU
MPSAMOM, MPOXOASIICH Yepe3 TOUKY MPOCTPAHCTBA U HE JIeKallel Ha JaHHOU
npsiMoi. JIeMMa 0 mepecedeHun napajulebHbIX MPSIMBIX ITIOCKOCTBIO.
26 [TapamienpHOCTB Tpex NpsMbIX. TeopeMa 0 Tpex napajuieIbHbIX MPSMBIX.
Teopema 0 CKpenMBarOMMXCs MPSIMBIX.
27 [TapannensHoe npoekTupoBanue. OCHOBHBIE CBOMCTBA MapaNIETbHOTO
npoektupoBanus. M3o0paxeHue pasHbIx puryp B napamieabHONW IPOEKIINH.
28 10 lenTpanbHas NpoeKUsA. YTOJI ¢ COHAIPABICHHBIMA CTOPOHAMHU. YTOJ MEKY
Helens NPSAMBIMU.
29 3aiauyu Ha JOKa3aTeJIbCTBO U UCCIIEIOBAHKE, CBA3aHHbBIE C PACIIONIOKEHUEM
MPSIMBIX B IPOCTPAHCTBE.
I[HapanneJbHOCTH NPAMBIX U IVIOCKOCTEH B MPOCTPAaHCTBE — 84
30 [ToHsTHSA: MapaIENbHOCTD MPSAMON U INIOCKOCTH B IPOCTpaHCTBe. [Ipu3Hak
NapajyIeIbHOCTH MPSIMON U TUIOCKOCTH. CBOMCTBA NapauIeIbHOCTU IPSIMON U
IIJIOCKOCTH.
31 11 ['eomerpuueckue 3a1aun Ha BBIYUCICHUE U 1I0KA3aTENBCTBO, CBSI3aHHBIC &
Heodens NapajlyIeIbHOCTBIO MIPSIMBIX U MJIOCKOCTEN B IPOCTPAHCTBE.
32 ITocTpoeHue ceuenus, IPOXOIALLErO Yepe3 JaHHYIO0 IIPSIMYI0 Ha YePTEXKE U
NapajuIeIbHOTO APYrou npsMoi. Pacuer oTHOIIEHUI.
33 [MapannenbHas mpoeKuus, IPUMEHEHHE Il IOCTPOCHUS ceYeHui Ky0a u
napayienenuneaa. CBolicTBa napaienenunena i Ipu3Msl.
34 12 [TapamnensHble 1ockocTU. [IpU3Haky nmapamwieaIbHOCTH ABYX INIOCKOCTEH.
35 Heodens Teopema 0 mapanaeabHOCTH U €IMHCTBEHHOCTH IIOCKOCTH, MPOXOSIIEH Yepe3
TOUKY, HE IPUHAJIEIKALTYI0 JaHHOW IUIOCKOCTH U CJIEICTBUS U3 HEE.
36 CaolicTBa napamienabHbIX INIOCKOCTEHN: 0 MAapaJIENbHOCTH NPSMBIX IIEPECECUCHHUS
IIPY [IEPECEUEHUN JIBYX NTAPAJIIENIBHBIX INIOCKOCTEN TPEThEN.
37 13 CBoiicTBa mapanieNbHbIX MJI0CKOCTEN: 00 OTpe3Kax MapajieIbHbIX IPSIMBIX,
Heoens 3aKJIFOYEHHBIX MEXKy IIapajuIeIbHBIMU INIOCKOCTSIMH; O IIEPECEUCHHUH MIPSIMOU C
JBYMsI ITapaJIJIEIbHBIMU IIJIOCKOCTSIMHU.
IlepneHIUKYJIAPHOCTH NPSIMBIX M INIOCKOCTEH B NPOCTPaHCTBe — 254
38 IToBTropenue: Teopema [Tudaropa Ha MI0CKOCTH.
39 [loBTOpPEHME: TPUTOHOMETPHSI IPSIMOYTOJIBHOTO TPEYTOJIBHUKA.
40 14 CaoiicTBa Ky0a 1 MPsMOYTOJILHOTO MapajuleNenunea.
41 Heoenn Boruncnenue IIMH OTPE3KOB B KyOe U IPSIMOYTOJIBHOM TMapalljiesienuIeie.
42 [IepneH UKy IAPHOCTH NPSAMOM U IIIOCKOCTH. [IpH3HAK NepneHIuKyJIIpHOCTH
MPSIMON U TJTIOCKOCTH.
43 15 [IepneH UKy IAPHOCTH NPSAMOM M INIOCKOCTH. I IpU3HAaK nepreHuKyIspHOCTH
Helens MPSIMOM M TUIOCKOCTH.
44 TeopeMa 0 cylIECTBOBAaHUU U €AMHCTBEHHOCTH MPSIMOMU, IPOXOASILEH Yepe3
TOUKY IIPOCTPAHCTBA U NEPIEHANKYJIIPHON IIIOCKOCTH.
45 [1nockocTu ¥ NEpHeHUKYISIPHBIE UM MPSMbIE B MHOTOTpaHHHUKAX.
46 16 [InockoCcTH U epneHAUKYIAPHBIE UM IIPSIMbIE B MHOTOTPAHHUKAX.
47 Heodens [Tepnenaukysnsap u HakinoHHas. [locTpoeHune nepneHauKyJsapa u3 TOUKU Ha
IPSIMYIO.
48 [lepnennukynsap u HaknoHHas. [locTpoeHne neprneHuKyIIgpa U3 TOUKU Ha
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MPSMYIO.

49 17 Teopema o Tpex nepneHauKyJspax (mpsimas 1 oOpaTHast)
50 Hedens Teopema o Tpex nepneHauKysIpax (mpsmas 1 oOpaTHast)
51 Yron Mexay CKpeluBaIOIIMMUCS TPSIMBIMH.
52 18 [Touck nepneHANKYISAPHBIX MPSIMBIX C TOMOIIBIO MEPIEHIUKYISIPHBIX
Heodens IJIOCKOCTEM.
53 OpTOoroHaJIbHOE MPOEKTUPOBAHUE.
54 [TocTpoenue ceueHuit Kyoa, MPU3MBbIL, MPABUILHON MUPAMU/IBI C TOMOILBIO
OpPTOTOHAJILHOM ITPOEKIINH.
55 19 [TocTpoenue ceueHuit Kyoa, MpU3MBbl, MPaBUIbHONW MUPAMU/IbI C TOMOILBIO
Heodens OPTOTrOHAJILHOM IPOEKIINH.
56 CruMMeTpHs B TPOCTPAHCTBE OTHOCUTEIBHO MIIOCKOCTH. [IlmockocTn cummeTpuii B
MHOTOTPaHHUKAX.
57 [Ipu3Hak nepneHauKyIJISpHOCTH IPSIMOM U INIOCKOCTH KaK CJIEICTBUE CUMMETPHH.
58 20 IIpaBuibHBIE MHOTOTpaHHUKH. Pacu€r paccTOAHMM OT TOYKHU [0 MJIOCKOCTH.
59 Helens IIpaBuibHBIE MHOTOTPAaHHUKH. Pacu€T pacCTOAHMM OT TOYKHU [0 MJIOCKOCTH.
60 CriocoObl Oy CTUTh EPHEHAUKYIISPbl: CUMMETPHS, CIBUT TOUKH I10
MapaJIEIbHON MIPSMO.
61 21 CaBur 1o HenapauienbHON NPSAMO, U3BMEHEHUE PACCTOSHUM.
62 Helens KonTpoabHas pabora Ne 2 «B3aumMHoe pacnosioxkeHue nNpsiMbIX U
IUIOCKOCTEH B IPOCTPAHCTBE»
Yrabl u paccrosinust — 164
63 [loBTOpEHME: Yroa MeXay NPSMBIMHU Ha INIOCKOCTH, TPUTOHOMETPHUS B
MIPOU3BOJILHOM TPEYTOJIIBHUKE, TEOPEMA KOCUHYCOB.
64 22 [ToBTOpEHME: Yrom Mexay CKpEIIMBAOIIUMHUCS MPSIMBIMUA B TIPOCTPAHCTBE.
65 Heoens ['eoMeTpuueckre METOAbI BEIYMCIICHUS yTIiia MEXAY NPSMBbIMU B
MHOTOTpaHHUKAX.
66 JByrpanubiii yroa. CBOMCTBO JIMHEHHBIX YIJIOB IByTPAHHOTO YTJa.
67 23 [lepnennukynspHble ma0ckocTy. CBOKWCTBA B3aUMHO MEPIEHIUKYIISIPHBIX
Heoens IIJIOCKOCTEH.
68 [Ipu3Hak nepneHIuKyJIIpHOCTH INIOCKOCTEN; TEOpEMA O MPSIMOM IepeCceUeHUs
JBYX INIOCKOCTEH NEPIEHIUKYJIIPHBIX TPEThEH IIJIOCKOCTH.
69 [IpsiMOyTONBHBII Mapauieenune 1; Ky0; N3MEpeHusi, CBOMCTBA MPSMOYTOJILHOTO
napajuiejenumnesa.
70 24 Teopema 0 quaroHanu NpssMOYIrOJbHOIO NapaJlIeIeUIeaa U CIEACTBUE U3 HEE.
71 Heoens CrepeoMeTpHuueckue U MPUKIIAJHbIE 3a/1a4H, CBA3aHHbBIE CO B3aUMHBIM
PacoJI0)KEHUEM MPSAMBIX U IJIOCKOCTEH.
72 [ToBTOpEHME: CKpemMBarOmuecs MpsIMbIE, TAPaJUIeIbHbIE TUIOCKOCTH B
CTaH/IapTHBIX MHOTOTpaHHUKAX.
73 25 [Tapa napaynenbHbIX INIOCKOCTEN Ha CKPEILMBAIOIIUXCS IIPSIMBIX, PACCTOSHUE
Heolens MEXAY CKPEUIMBAIOUIMMUCS MPSIMBIMU B IIPOCTBIX CUTYaLUAX.
74 PaccTosiHue OT TOUKM 10 MIIOCKOCTH, PACCTOSHHUE OT MPSMOM J10 TIIIOCKOCTH.
75 Borunicnienue paccTOSHUNA MEXy CKPEIIMBAOIIMMHUCS NPSMBIMH C TIOMOIIBIO
NEPIEHIUKYIISIPHOM MII0CKOCTH.
76 26 TpexrpanHblii yroi, HepaBEHCTBO I TpeXTpaHHBIX yriioB. Teopema [Tudaropa,
Heoens TEOPEMBI KOCUHYCOB U CUHYCOB JJIs1 TPEXTPaHHOI'O yIJia.
77 D1eMeHTHI ChepruIecKoil TeOMETPHH: T€0Ie3UYECKHE JINHUH Ha 3eMIe.
78 KonTtpoJubnasi padora Ne 3 «Yribl H pacCTOSHUSD)
MHororpaHHuKkHM - 74
79 27 CucremaTtu3zanus 3HaHUN « MHOTOIPAHHUK U €T0 3JIEMEHTHI»
80 Helens [Mupamuna. Bunsl nupamun. [IpaBuibHas nupaMusa.
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81

IIpusma. IIpsimMas u HakiioHHas npusMmsl. [IpaBuibHas npusma.

82 28 [Ipsimoit napasienenunen, NpsIMOYTOIbHBIN Napaienenunes, Kyo.
83 Hedens Beinyknbslie MHOrorpanHuku. Teopema Olinepa.
84 Brinykiibie MHOrorpanHuku. Teopema Oitniepa. [IpaBriibHbIE U TOTYTIPABUIIbHBIE
MHOTOI'PaHHUKH.

85 29 KonTtpoubnas padora Ne 4 «MHOrorpaHHuKN»

Helens

BekTopsl B npocTpancTBe — 124

86 [ToHsiTHE BEeKTOpa HA MJIOCKOCTH M B TPOCTPAHCTBE.
87 CyMMa BEKTOpOB.
88 30 Pa3HoCTB BEKTOPOB.
89 Heoens [IpaBuno napannenenumnena.
90 YMHOKEHUE BEKTOPA HA YHCIIO.
91 31 Paznoxenue BekTopa o 6a3ucy Tpex BEKTOPOB, HE JIEKAIIUX B OAHOMN

Hedens IIJIOCKOCTH.
92 CkansipHO€ IPOM3BEICHUE.
93 Bolunicnenue yriia Mexay BEKTOpamH.
94 32 [Ipocreiimue 3a1aun ¢ BEKTOPaMHU.
95 HeOens [Ipocreiimme 3a1a4u ¢ BEKTOPAMMU.
96 [Ipocreiimune 3agauu ¢ BEKTOpaMHu.
97 33 [Ipocreiimune 3ana4n ¢ BEKTOpaMHU.

Heldens

IToBTOpeHUe, 00001IeHNE U CUCTEeMATH3AIMS 3HAHUH — S4
98 O06o0uieHne 1 cucreMaTH3alys 3HaHu «B3anuMHoe pacnosiokeHue NpsMbIX U
IJIOCKOCTEN B POCTPAHCTBE
99 O0600menre u cuctemMaTu3anus 3HaHUH « MHOTOTpaHHUKW
100 | 34 Hrorosas koHTpoipHas paboTa
101 | neoens Hrorosas koHTpobHas paboTa
102 O06o00muieHne 1 cucTeMaTH3alMs 3HAaHUH: aHAJIN3 KOHTPOJIBHOM PabOTHI.
HTOI'O - 1024
IHoypounoe niianuposanue 'EOMETPUS, 11 knace
(34 B Hepeu10, 34 yueOHBIX Hee 1M, UTOro — 102 v)
No Hama Tema ypoka
n/n | Ilnan ‘ Daxkm
AHasMTH4YecKas reomerpus - 154

1 IToBTropenue Tembl «KoopanHaTBI BEKTOpa Ha IVIOCKOCTU U B TIPOCTPAHCTBE
2 [ToBTOpeHue TeMbl «CKaJIIpHOE IPOU3BEIEHUE BEKTOPOBY
3 IToBTOpenue Tembl « Bbruncienus yria Mexay BEKTOpaMH B IPOCTPAHCTBE
4 [ToBTOpEHME TEMBI «Y paBHEHHE NPSIMOM, MPOXOASAIIEH YEPE3 IBE TOUKU
5 YpaBHEHUE INIOCKOCTH, HOPMaJlb, ypaBHEHHE INIOCKOCTH B OTPE3KaXx.
6 YpaBHEHHE IUNIOCKOCTH, HOPMaJlb, ypaBHEHHE INIOCKOCTH B OTPE3KaXx.
7 BekropHoe nmpousseneHue.
8 JIvHeliHbIEe HEPAaBEHCTBA, JIMHEHHOE TPOrpaMMHUPOBAHUE.
9 JIuHeliHbIEe HEPABEHCTBA, JTMHEHHOE TPOrpaMMHPOBAHUE.
10 AHanuTHYeCKue METObl pacy€ra yria Mex 1y IpsSMbIMUA B MHOTOTPaHHUKAX.
11 AHanuTHYeCKre METObI pacuéTa yria MeXy IPSIMbIMU B MHOTOTPaHHHUKAX.
12 dopmyiia pacCTOIHUS OT TOYKH JI0 INIOCKOCTH B KOOPAMHATAX.
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13 HaxoxaeHne pacCTOsSHUI OT TOUKH JI0 TUIOCKOCTH B Ky0e.

14 HaxoxxaeHue pacCcTOsHUM OT TOUYKH 10 IUIOCKOCTH B IPAaBUJIbHOM MUpaMue.

15 KonTtpoJsbHasi padora Ne 1 «AHATMTHYECKAsI TeOMETPHUsD

IToBTOpeHue, 00001IeHHE U ccTeMAaTH3aNs 3HAHUI « MHOrorpaHHuKU. CeyeHUsi MHOTOTPAHHUKOB) —
154

16 CeveHuss MHOTOTPaHHUKOB: CTaHAAPTHbIE MHOT'OI'PaHHUKH.

17 CedeHuss MHOTOTPAHHUKOB: METOJ] CJIEJIOB.

18 CeueHust MHOTOI'PaHHUKOB: CTaHIapPTHBIE IIJIOCKOCTH, IEPECEUEHUS IIPSAMbIX U
IJIOCKOCTEH.

19 [TapannenbHbIe MPSAMBIE U MNTIOCKOCTH: MapalIeIbHbIE CEUCHMUS.

20 [TapasuienbHbIE IpAMBIE U IUIOCKOCTH: PACYET OTHOLLICHU.

21 [TapannenbHble IpsMbIE U IIIOCKOCTHU: YIJIBI MEX/Ty CKPELIHBAOIIUMUCS
MPSIMBIMH.

22 [eprieHAUKYISIpHBIE IPSIMBIE U TNIOCKOCTH: CTaHIapPTHBIE Maphl
MEPIICHAUKYIISIPHBIX TNIOCKOCTEH U MPSIMBIX, CAMMETPUU MHOTOT PAHHUKOB.

23 [leprieHAUKYIsIpHBIE MIPSIMBIE U TUIOCKOCTH: TEOPEMA O TPeX MEePHEeHIUKYIApaX.

24 [eprieHAUKyYISIpHBIE TIPSIMBIE W TUTOCKOCTH: BEIYUCIICHUS UTHH B
MHOTOI'paHHHKAX.

25 IToBTOpEHUeE: MI0IIa 1 MHOTOYTOJIBHUKOB, (POPMYJIbI IS IUIOIIAJEH,
COOOpakeHUS TTO00HS.

26 [ToBTOpEHUE: MIOMAIN MHOTOYTOJILHUKOB, (DOPMYJIBI JJIs TUTOIIA ICH,
COOOpakeHUS TTO00HS.

27 [ToBTOpEHME: MIOMAIN MHOTOYTOJILHUKOB, (POPMYJIBI JJIs TUTOIIA ICH,
COOOpakeHUsI MOA00HS.

28 [Inomany ce4enrii MHOTOTPaHHUKOB: IIJIOIIAIN TIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpakeHHS TO100MS.

29 [Inomany cedennii MHOrOTpaHHUKOB: IIJIOIAIN TOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpakeHHS MOT00MS.

30 KonTtpoubnasi padora Ne 2 «IloBropenne: Muororpanauku. CeyeHust
MHOTOTPAHHUKOB)»

O0bém MHOTOrpannnka — 174

31 O6nem tena. O6beM MPSMOYTOIHLHOTO MapasuIeIeUIe 1a.

32 3anauun 00 ynBoeHHHU Ky0a, 0 KBajaparype Ky0a; 0 TPUCEeKLIUH Y.

33 CrepeomeTpUueCKHEe 3aJa4H, CBSI3aHHbIE C 00BEMOM MPSMOYTOJIEHOTO
napasuiesienumnesa.

34 [IpuknanHbie 3a1a4M, CBSI3aHHBIE C BEIYUCICHHEM 00BheMa MPSMOYTOIHHOTO
napasuiesenumnesa.

35 O0BeM NpsIMOi TPU3MBI.

36 CrepeomeTpuuecKkue 3a1a4u, CBI3aHHBIC C BHIYUCICHUEM 00BEMOB MPSIMOA
MIPU3MBI.

37 [Ipuknagueie 3a1a9n, CBSI3aHHBIE C 00BEMOM MPSIMOM MTPU3MBI.

38 Brrurcnenue 00beMOB Tel ¢ TOMOIIBIO ONpeIeIeHHOro nHTerpana. Oosem
HAKJIOHHOW MPU3MBI.

39 Brruucnenue 006eMOB TeJT ¢ MOMOIIIBIO OnpeeieHHoro naTerpaia. OobeM
HAKJIOHHOW TTHPaMH/IBL.

40 ®opmyia oobeMa nupaMuibl. OTHOLIEHHE 00bEMOB TUPAMUJL C OOIIIMM YTIIOM.

41 ®opmyna oobeMa nupamusl. OTHOLIEHHE 0O0BEMOB TUPAMUJL C OOIIIUM YTIIOM.

42 CrepeomeTpuuecKue 3ajauu, CBSI3aHHbIE C BEIYUCIEHUEM 00bEMOB HAaKJIOHHOM
MIPU3MBI.

43 CrepeoMeTpuyecKue 3aJauu, CBSI3aHHbIE ¢ 00beMaMU MUPAMUJIBI.

44 [Tpuknaaneie 3agauu no reMe «OO0BEMBI T, CBSI3aHHbIE ¢ 00BEMOM HAKJIOHHON
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MIPU3MBL.

45 [Ipuknanueie 3anayn no reme «OOBEMBI TEN», CBSI3aHHBIE C 00BEMOM MTUPAMU/IBL.

46 [Ipumenenne 00beMOB. BerancieHne paccTosHus 10 MIO0CKOCTH.

47 KonTpoabHnas padora Ne 3 «O0beM MHOTOrpaHHUKA

Tena Bpamenus — 244

48 Hunuaapudeckas MOBEPXHOCTh, 00pa3yIoLIie HWIHHIPUIECKON TTOBEPXHOCTH.

49 Humnap. [psamoit kpyrosoi nuiuaap. [lmomaas HoOBEpXHOCTH HHWIUHAPA.

50 Konunueckas moBepxHoCTbh, 00pasyromnine KoHnYeckoi nopepxHoctu. Konyc.

51 CeueHue KOHyca INIOCKOCTBIO, MapalieIbHOM MIIOCKOCTH OCHOBAHMSL.

52 VYceuennslit koHyc. M300pakeHne KOHYCOB U YCEUEHHBIX KOHYCOB.

53 [Tomane 6OKOBOM M TOTHOM MOBEPXHOCTH KOHYCA.

54 [Tomaae 6OKOBOM M TOTHOM MOBEPXHOCTH KOHYCA.

55 CrepeoMeTpHuueckre 3aJa4ui Ha 10Ka3aTeIbCTBO U BHIYUCIIEHUE, IOCTPOCHUEM
CEUYCHMI WIMHAPA, KOHYCA.

56 CrepeoMeTpHuueckre 3aJjaui Ha I0Ka3aTeIbCTBO U BBIYMCIEHUE, IOCTPOCHUEM
CEYCHMI WIMHAPA, KOHYCA.

57 [IpuknagHeie 3a1a4u, CBSI3aHHBIEC C ITUIUHIPOM.

58 [IpuknanHeie 3a1a4n, CBSI3aHHBIE C LIWIMHIPOM.

59 Cdepa u map.

60 [Tepeceuenue cdepsl u mapa ¢ mIOCKocThio. Kacanue mapa u cdepbl
TUIOCKOCTBIO. By u n306paxenue mapa.

61 [Tepeceuenue cdeps! u mapa c miIockocThio. Kacanue mapa u cdepbl
IJIOCKOCTHIO. By 1 nu3o0paxenue mapa.

62 VYpasuenue coepsl. [Tnomans chepsl u ee yactei.

63 Cummetpus cepsl 1 mapa.

64 CrepeomeTpuuecKue 3aJ1a4 Ha JOKA3aTeIbCTBO U BHIUUCIICHUE, CBSI3AHHBIC CO
chepoit u mapom, MOCTPOESHUEM WX CEUYEHUHN TIIIOCKOCTHIO.

65 CrepeomeTpuuecKue 3aja4u Ha JOKA3aTeIbCTBO U BHIYHCIICHHUE, CBS3aHHBIE CO
chepoil u mapom, TOCTPOEHUEM UX CEUYEHUH TIIIOCKOCTHIO.

66 [Ipuknagueie 3aaa9u, CBSI3aHHBIE CO C(HEPOit U IIaApOM.

67 [ToBTOpEHME: OKPYKHOCTD HA INIOCKOCTH, BBIYMCIIEHUS B OKPY’KHOCTH,
CTaHJapTHHIE TIOI00US.

68 Pa3znuynble KOMOMHALIMY TEJ BpALEHUs] © MHOTOTPAHHUKOB.

69 3anauu no teme «Tena ¥ MOBEPXHOCTU BpALLCHUS

70 3anauun 1o Teme «Tena U MOBEPXHOCTU BpaIllCHU

71 KonTtpoubnas padora Ne 4 «TeJsia 1 NOBepXHOCTH BpallleHUsD)

IInomaau moBepXHOCTH M 00BEMBI KPYIJIBIX TeJ — 94

72 O6wem nununapa. Teopema 06 00beMe IPIMOTo HMIUHAPA.

73 Brruncnenue 00eMOB T ¢ IIOMOUIBIO ONIpeieIeHHOro nHTerpaita. Oobvem
KOHYyca.

74 [Tnomaau 60KOBO# U OTHOM MOBEPXHOCTH KOHYCA.

75 CrepeoMeTpHuuecKkue 3aa4u, CBSI3aHHbIE C BBIYMCIEHHEM 00bEMOB IIHIINHPA,
KOHyca.

76 [Mpuknaaneie 3agaun 1o Teme «O0BEeMBbI U TUIOIAAN TOBEPXHOCTEH Tell.

77 O06mwem mapa u maposoro cekropa. Teopema 00 o0beme mapa. Ilnomans chepsl.
CrepeoMeTpHuueckue 3aaun, CBI3aHHbIE C BBIYUCIEHHEM 00BEMOB I1apa,
IaPOBOr'0 CETMEHTA U MIAPOBOT'0 CEKTOpa.

78 [Ipuknanueie 3anaun 1o TeMe «OOBEMBI TE», CBI3aHHBIE C 00bEMOM IIapa U
wionaapio ceprl. COOTHOIICHHS MEXK Y IJIOMIAASIMU TOBEPXHOCTEN U
00BEMaMHU 1TO100HBIX TEIL.

79 [Tono6ubIe Tena B mpocTpancTBe. i3MeHeHne oobeMa mpu mo1o0uu.
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CrepeomeTpudecKue 3a1a4u, CBI3aHHBIC C BBIYUCICHUEM 00BEMOB TEN U
IUIOIIAZIEH TIOBEPXHOCTEN.

80 KonTtpoubsnas padora Ne S «Iliiomaan noBepxHocTu U 00beMbl KPYIJIbIX

T
JIBrKeHHMsT — 54

81 JIBmxenus npoctpancTBa. OTobpaxkenus. [[BuxeHus v paBeHCTBO QUryp.
OO01me CBOMCTBA IBMKEHHUI.

82 Bunsl aBukeHui: apauleIbHbIN EPEHOC, IEHTPAIbHAs CUMMETPHS, 3€pKalbHas
CUMMETPHs, IOBOPOT BOKPYT NPSAMOM.

83 IIpeobpazoBanus nopodus. [lpsmas u cdepa Diinepa.

84 I'eomeTpuyeckue 3a1a4u Ha IPUMEHEHUE JBUKECHUSI.

85 KonTtpoJsbHasi padora Ne 6 «BekTOpbI B IPOCTPaHCTBE»

IloBTOpPEHUE, 00001IeHNEe U cUCTeMAaTH3alMs 3HAHUI — 174

86 Ob6o0mu1aroree MOBTOPEHNE MOHATHI U METO10B Kypca reometpun 10-11 kiaccos,
cuctemMaruszanus 3HaHui: «llapamieapbHOCTh IPAMBIX U IUIOCKOCTEN B
IIPOCTPAHCTBE»

87 Ob6o0maroriee MOBTOPEHUE MOHATUN B METOAOB Kypca reomerpun 10-11 xiaccos,
cucTeMaTu3alus 3HaHul: «BEKTOpBI B IPOCTPAHCTBE

88 Ob6o0m1aroree MOBTOPEHNE MOHATHI U METO10B Kypca reometpun 10-11 kiaccos,
CHUCTeMaTU3alus 3HaHU: « BEeKTOpbI B MPOCTPAHCTBE

89 Oo6o0maroriee MOBTOPEHUE MOHATUH 1 METOAOB Kypca reomerpun 10-11 xiaccos,
cucreMaTH3anus 3HaHul: «OO0beM MHOTOTpPaHHUKA)

90 Oo6o0maroree MOBTOPEHNE MOHATHI U MeTOI0B Kypca reomerpun 10-11 kiaccos,
cucreMaTH3anus 3HaHui: «OO0beM MHOTOTpaHHUKA

91 O6o061maroniee NOBTOpEHNHE MOHATUN U METO/I0B Kypca reomerpun 10-11 kmaccos,
cucreMaTH3anus 3HaHui: «[11omaay noBepXHOCTH U 0OBEMBI KPYTJIBIX TEID

92 O6o061maroniee TOBTOpEHNUE MOHATUN U METO/10B Kypca reomerpun 10-11 kinaccos,
cucreMaTu3anus 3HaHui: «[lnomaay noBepXHOCTH U 0OBEMBI KPYTJIBIX TEID»

93 HUToroBasi KOHTpPOJIbHasi padoTa

94 HTorosasi KoHTpOJIbLHAasI padoTa

95 [ToBTOpEeHME, 0600IICHNE U CHCTEMATH3AIUs 3HAHHM.

96 Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH.

97 Hcropus pa3BUTUSA CTEPEOMETPUN KaK HAYKU U €€ POJIb B PA3BUTHH
COBPEMEHHBIX HHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI.

98 Hcropus pa3sBUTUA CTEPECOMETPUN KaK HAYKU U €€ POJIb B pPa3BUTUU
COBPEMEHHBIX HHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUH.

99 Hcropus pa3sBUTUA CTEPECOMETPUN KaK HAYKU U €€ POJIb B pPa3BUTUU
COBPEMEHHBIX HHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUH.

100 Hcropus pa3sBUTUA CTEPECOMETPUN KaK HAYKU U €€ POJIb B pPa3BUTUU
COBPEMEHHBIX HHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUH.

101 Hcropus pa3sBUTUA CTEPECOMETPUN KaK HAYKU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHH.

102 Hcropus pa3sBuTus CTEPEOMETPUN KaK HAyKU U €€ pOjib B pa3BUTUU

COBPCMCHHBIX HHKCHCPHBIX 1 KOMIIBIOTCPHBIX TEXHOJIOTHIA.

HTOI'O - 1024
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