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IHHOACHUTEJBHAA 3AIINCKA
HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

['eomerpus sBisieTcst oqHUM K3 0a30BBIX KYPCOB Ha YPOBHE CpeIHEro 0O0IIero oopa3oBaHus, TaK Kak
o0ecrieurBaeT BO3MOXKHOCTb HM3YyU€HUS IUCHUIUINH €CTECTBEHHOHAYYHON HAIIPaBICHHOCTH M MPEIMETOB
ryMaHuTapHoro nukia. [Tockonbky jormdeckoe MbIlUIeHHE, (popMHpyeMoe NMpU U3y4EeHHH OO0ydYarolUMUCS
MOHSATUMHBIX OCHOB T'€OMETPHH, IpPH JI0Ka3aTeIbCTBE TEOPEM W MOCTPOCHHUM LEMOYKH JIOTHYECKUX
YTBEPKACHUIM TMpH pElIEHUHM TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTAaTH M ONpPOBEpraTh TUIOTE3bI
HETOCPEJCTBEHHO UCMONB3YIOTCS MpPH PEUICHWH 3a/ad E€CTeCTBEHHOHAYYHOTO LUKJIA, B YacTHOCTH
¢bu3nIecKux 3a1ad.

Ilens ocBOeHHUs MporpaMMmbl ydeOHOro Kypca «l'eoMeTpusi» Ha yriIyOJEHHOM YpOBHE — DPa3BHTHE
MH/IMBUYAIBHBIX CIIOCOOHOCTEH 00Y4JaloUIMXCs MPH U3yYSHUH T€OMETPUH, KaK COCTABIISAIONICH MpeaAMETHON
obnactu «MatemaTuka U HHPOpMaTHKay depe3 o0ecriedeHrne BOZMOKHOCTH MTPUOOPETEHUS U UCTIOIb30BaHUS
OoJiee TIYOOKMX T€OMETPUUECKMX 3HAHUW M JNEUCTBUH, CHCIUPUYHBIX TE€OMETPUU, U HEOOXOJUMBIX IS
YCHEUIHOT0 MPOoQeCCHOHATBHOI0 00pa30BaHMsl, CBSI3aHHOTO C UCIOJIb30BAHUEM MaTeMAaTHKH.

[IpropuTeTHBIMU 3aJayaMy  Kypca TE€OMETpUU Ha YriayOJEHHOM YpOBHE, PpACUIMPSAIOMIMMU U
YCUIIMBAIOIIUMU KypC 0a30BOTO YPOBHS, SIBIISIOTCS:

® pacHIMpeHHEe MPEICTaBICHHUS O TEOMETPUHM KaK YacTH MHPOBOU KYIbTYphl W  (OPMHUPOBAHUE

OCO3HAHUS B3aUMOCBS3H F€OMETPHUH C OKPYKAIOIIUM MHUPOM;

¢ popMHUpoBaHUE MPEACTaBICHHUS O MPOCTPAHCTBEHHBIX (QUTypax KaK O BaXXHEHIINX MaTEeMaTHUYECKHUX
MOJIETISIX, TIO3BOJISIONINX OMKCHIBATh M U3YyYaTh Pa3HbIC SIBJICHUS OKPYKAIOIIETO MUPA; 3HAHUE TTOHATUHHOTO
ammapara 1o paszzaeny «CTepeoMeTpHs» IKOJIBHOTO Kypca TeOMETPHH;

¢ opMupoBaHUE yMEHHUS BIIAJETh OCHOBHBIMH TOHATHUSMU O MPOCTPAHCTBEHHBIX (Urypax u HX
OCHOBHBIMH CBOWMCTBaMU; 3HaAHHE TeOpeM, POPMYJ U YMEHHE UX NMPUMEHSITh; YMEHHUS J1I0Ka3bIBaTh TEOPEMBI U
HaXO/UTh HECTAaHIapPTHBIE CIIOCOOBI PEIICHNUs 33/1aY;

¢ (opMHUpOBaHHE YMEHHUS PACIIO3HABATH HA YEPTEKAX, MOJACIAX U B PEATLHOM MUPE MHOTOTPAaHHUKHU U
Teja BpaIleHUsI; KOHCTPYUPOBATh T€OMETPUUECKUE MOJIEINH;

¢ popMHUpoBaHUE TOHUMAHUS BO3MOXXHOCTH aKCMOMATUYECKOTO MOCTPOCHHSI MaTeMaTHUYECKUX TEOPHIA;
(dbopMHpOBaHNE TOHUMAHUS POJIM AKCMOMATUKHU IIPU MPOBEIECHUHN PACCYKICHUII;

¢ hopMupoBaHUE yMEHHs BJIAJIETh METOJAMU JI0OKA3aTEIbCTB W aNTOPUTMOB PEIICHHS;, YMEHUS WX
MIPUMEHSITh, IPOBOJUTH JI0Ka3aTeIbHbIE PACCYKICHHS B XOJI€ PEILIEHUsI CTEPEOMETPUUECKUX 3a7a4 U 3a]a4 C
MPAKTUYECKUM CoJiepKaHueM; (OpMHUpOBaHUE TMPEACTaBICHUS O HEOOXOIUMOCTH JI0Ka3aTeIbCTB MPHU
00OCHOBaHMM MAaTEMATHYECKUX YyTBEPXKICHUH W POJIM AKCUOMATUKH B TIPOBEACHHM JIEAYKTHUBHBIX
pacCyXJIeHUH;

® pa3BUTHE M COBEPLICHCTBOBAHHE HMHTEIUICKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH O0Oydarommxcs,
MO03HABATEIbHON aKTUBHOCTH, UCCIEA0BATENbCKUX YMEHUN, KPUTUYHOCTH MBIIUICHUS, HHTEpeca K U3YYECHUIO
reOMETPHH;

¢ popmupoBaHue (PyHKIHOHAIBHON TIPaMOTHOCTH, PEJIEBAHTHOM T'€OMETPUU: YMEHHUs pacro3HaBaTh
MPOSIBIICHUS] TEOMETPUUYECKUX TOHATUN, 00BEKTOB U 3aKOHOMEPHOCTEH B peabHBIX )KHU3HECHHBIX CUTYAIUSIX U
OpU  U3YYCHHHM JPYrUX y4eOHBIX MPEIMETOB, TMPOSBICHHUS 3aBUCUMOCTEH W  3aKOHOMEpPHOCTEH,
MOJICTTUPOBAHUS PEAbHBIX CUTYAIlMi, UCCIECIOBAHUS MMOCTPOCHHBIX MOJIENICH, HHTEPIIPETAIIMU TTOTYICHHBIX
pe3yJIbTaTOB.

OcHoBHBbIE coziepkaTenbHble TMHUM Kypca «I'eomerpun» B 10—11 kiaccax: «IIpsmble u miockocTy B
npoctpancTBe», «MHororpanHukn», «Tena BpameHus», «BeKTOpbl U KOOpAUHATHI B MPOCTPAHCTBEN,
«/IBMKEeHMs B TPOCTPAHCTBEY.



ChopmynupoBanHoe B DenepaibHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM CTaHIAPTE CPEIHEro
obmero oOpa3oBaHUs TpeOOBaHHME «yMETh OIEPUPOBATH MOHATUAMUY», PEJICBAHTHBIX TE€OMETPUM Ha
yrayonéHHoM ypoBHe oOyuenus B10—11 kimaccax, OTHOCHUTCSI KO BCEM COJEPKATEIbHBIM JHHUAM Y4eOHOTO
Kypca, a popMHupoBaHUE JIOTHUECKUX YMEHUN paclpeesiieTcsl He TOJIBKO M0 COJIePKaTeNbHBIM JIUHUIM, HO U
no rogam oOydenus. ConepkaHue oOpa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM OCBOCHUS
[IpumepHoit paboueil mporpaMMsl, pacipeeEHHBIM M0 rojaM o0y4eHHUs, CTPYKTYpPUPOBAHO TaKUM 00pa3oM,
9YTOOBl KO BCEM OCHOBHBIM, NMPUHIMIHAIBLHBIM BOIpocaM oOydaromiuecss oOpallainuch HEOAHOKPAaTHO. DTO
MO3BOJISICT OPTraHU30BaTh OBJAJECHHE T'€OMETPHUECKUMH MOHATUSAMH W HaBbIKAMM IIOCJIEJOBATENbHO U
MOCTYIATENBHO, C COOIOICHUEM IPUHIUIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAaHUS BKJIIOYATh B OOILYIO CUCTEMY
IE€OMETPHUECKUX TNPEACTAaBICHUN OO0ydYalommxcs, pacmupsas ©u  yroyonss e€, oOpa3ys NpouHbIe
MHOYKECTBEHHBIE CBSI3H.

[lepexoa kK U3y4EHHUIO FTEOMETPUH Ha YTIyOJIEHHOM YpOBHE MO3BOJISIET:

— co31aTh yciaoBus s nuddepeHuanun o0ydeHus, TOCTPOSHUS HHANBUIAYATIbHBIX 00pa30BaTeIbHbBIX
porpaMM; 0o0ecredynTh yriayOnEHHOe M3YydeHHE T€OMETPUU KaK COCTaBIIAIOIIeNd y4eOHOro mpeamMera
«Marematukay;

— HOJITOTOBUTH OOyYalOIIMXcsd K MPOAODKEHUI0 M3YYeHHs] MaTeMaTUKH C y4€ToM BbiOOpa Oymyniei
npodeccuu, obecnevrnBas MPEEMCTBEHHOCTh MEXKy OOIITUM 1 TTPO(eCcCHOHATBEHBIM 00pa30BaHHUEM.

MecTto y4eOHOr0o Kypca B y4eOHOM IIaHe

B YueOGnom mane Ha m3ydyeHue yriayOonéHHoro kypca reomerpun B 10—11 kimaccax oTBomuTCs He
MeHee 3 yueOHBIX 4acoB B HEJAENIO B TEUEHHE KaXKIOro roja oOydeHus, BCETro 3a JBa roja oO0y4eHHUs — He
MeHee 204 yaeOHBIX 4acoB.

Ilnanupyemble npeaMeTHbIE pe3yabTaThl 0cBoeHus: [IpumepHoii padoveil nporpamMmsl (110 rogam
00y4eHms1)

OcBoenne yuebHOro Kypca «['eoMeTpus» Ha YpOBHE CpeIHET0O O0IIero o0pa3oBaHus JOHKHO
o0ecreunBaTh JOCTIKEHUE CIEAYIONUX MPEAMETHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB:
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e (CB00OAHO ONEPUPOBATH OCHOBHBIMU MOHATHIMH CTEPEOMETPUU TPU PEIICHUH 3a/1a4 U TPOBEICHUH
MaTeMaTH4eCKUX PacCyKIACHUI.

o [IpuMEHATH aKCHOMBI CTEPEOMETPHH H CIICACTBHS U3 HUX IPH PELICHUH T€OMETPHUCCKHX 3a/1ad.

e KiraccupumnupoBaTh B3aMMHOE PACHOJI0KEHHE NMPSIMBIX B IMPOCTPAHCTBE; IUIOCKOCTEH B MPOCTPAHCTBE;
HPSMBIX U IUIOCKOCTEH B TPOCTPAHCTBE.

e  (CB00OAHO ONEPUPOBATH MOHATUSMH, CBA3aHHBIMU C YTJIAMH B IPOCTPAHCTBE: MEXY MPSIMBIMH B
IPOCTPAHCTBE; MEXKY MPSIMOI U TIIOCKOCTBIO.

e  (CB00OAHO OMEPHPOBATH MOHATHIMHU, CBSI3aHHBIMH C MHOTOTPaHHUKAMH.

e (CB00OAHO pacro3HaBaThb OCHOBHBIC BUIBI MHOTOTPAaHHUKOB (MpU3Ma, MUpaMHIA, MPSIMOYTOJIbHBIN
napajuiesenumnes, Kyo).

e KiaccupumnupoBaTb MHOTOTPaHHHUKH, BEIOMPAsi OCHOBAHUS IS KJIACCH(PHUKAIHH.

e  (CB0OOAHO OIIEPUPOBATH MOHATHSIMH, CBI3aHHBIMU C CEYEHUEM MHOTOTPAHHHUKOB IIFIOCKOCTBIO.

e BrImonHATE napajuienabHoe, IEHTPATbHOE U OPTOrOHATIBLHOE MPOSKTUPOBaHUE (PUTYp HA MIIOCKOCTD;
BBITOJIHATE N300paXKeHus: (UTyp Ha IIIOCKOCTH.



CTpouTth ceyeHHuss MHOTOTPAHHUKOB PA3JIMYHBIMU METOJJAMHU, BBINOIHATh (BBIHOCHBIE) IUIOCKUE YEPTEKHU
U3 PUCYHKOB IIPOCTHIX OOBEMHBIX (PUTYp: BH]I CBEpXY, COOKY, CHU3Y.

Bbruuciare miomaay noBepXHOCTe MHOTOTPaHHUKOB (ITPU3Ma, TMpaMK/Ia), TEOMETPHUECKUX TEl C
MpUMEHEHHEM (HOPMYIL.

CB00OHO ONEpUPOBATh MOHATUSAMHU: CUMMETPHSI B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMETPHH;
LEHTP, OCh U MIIOCKOCTh CUMMETPHH (DUTYPBI.

CB000/IHO OTIEPHPOBATH MOHATHIMHU, COOTBETCTBYIOIIMMHU BEKTOPaM M KOOPAMHATAM B IPOCTPAHCTBE.
BrInosHATE nelCTBUS HAll BEKTOPaMHU.

Pemarp 3amaum Ha N0OKa3aTeabCTBO MAaTEMaTHMYECKUX OTHOIICHHH W HAXO0XICHUE T'€OMETPUYECKUX
BEJIMYMH, NPUMEHAS HM3BECTHBIE METOJABl IPH PEIICHUH MAaTEeMaTHYECKMX 3a7ad IIOBBIIICHHOTO H
BBICOKOI'O YPOBH$ CJIOKHOCTH.

[IpuMeHATh MPOCTEUINNE MPOrPpaMMHBIE CPEICTBA U IJIEKTPOHHO-KOMMYHHKALIMOHHBIE CHCTEMBI IIpU
PEILICHNN CTEPEOMETPUYECKUX 3a1a4.

W3Bnekatb, mpeoOpa3oBbIBaTh W MHTEPHPETHPOBATh  HMH(MOPMALMI0O O  MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (UTYpax, MPEACTABICHHYIO Ha YepTeKaX U PUCYHKAX.

[IpuMeHATh TOMy4YEHHBIE 3HAHWS HAa IPAKTHKE: CPABHMBATh M AHAJIM3MPOBATh PEAIBHBIE CHUTYAllWH,
NPUMEHATh HM3YYCHHBIC IMOHATUS B IpPOIECCe MOUCKA PELICHHS MaTeMaTW4ecku chopMyTupoBaHHOM
npoOJeMbl, MOJEIMPOBATh pEaJbHBIC CUTYallMd Ha S3bIKE T'€OMETPHM, HCCIENOBaTh MOCTPOCHHBIC
MOJICIM C HCIIOJIb30BAaHUEM TEOMETPUYECKHUX TOHSATHM M TeopeM, ammapara aiareOphl; pemarhb
IIPAKTUYECKHE 3a/1a4M, CBSI3aHHBIE C HAXOXKICHUEM I€OMETPUYECKUX BEITUYUH.

Nwmets npencraBiaeHus o0 OCHOBHBIX 3Talax pa3BUTHs I€OMETPUM KaK COCTaBHOM 4acTH (yHIaMeHTa
pPa3BUTHUS TEXHOJIOTUM.
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CBoOOAHO OmMEpHUpPOBATH MOHATHUIMH, CBI3AHHBIMU C ITUJIUHIPHUIECCKON, KOHMYECKOU B CPeprIeCKOM
MTOBEPXHOCTSIMH; OOBSICHATH CITOCOOBI MTOTyUCHUS.

OnepupoBath MOHATHIMH, CBA3aHHBIMU C TEJIAMU BpallleHUs: IIMINHIPOM, KOHYCOM, cepoil U Iapom.
Pacnio3naBath Tena BparieHus (LWIMHIP, KOHYC, cdepa U map) U OObACHATh CIOCOOBI MOTYYECHHUS Tel
BpaIllCHUSI.

KnaccuguiupoBaTs B3auMHOE pacroynoxeHue chepbl U IIOCKOCTH.

BbruncnsTe BENMUYMHBI 3JEMEHTOB MHOTOIDAaHHUKOB U TeJl BpallleHHs; OO0bEMBI M  IJIOLIAAU
MOBEPXHOCTENH MHOTOTPAHHUKOB U TEJ BpAIllEH!Us, TEOMETPUUECKHX TeJl C MPUMEHEHHEM (POopMyI.
CB00OHO OMEpPUPOBATH MOHATHIMHU, CBI3aHHBIMU C KOMOMHAIIMSIMH TeJl BpAIlEHUS] U MHOTOTPAaHHUKOB!
MHOTOT'paHHHK, BIMCAHHBIA B chepy M ommMcaHHBIN OKOJO chepbl; cepa, BOUCAHHAS B MHOTOTPAHHUK
WJIH TEJIO BpallleHUS.

BbIUuciATh COOTHOMIECHHS MEXKTY MIIOLIAAIMH MOBEPXHOCTEH U 00BEMAaMU MMOAOOHBIX TEJI.

N3o0paxkats m3ydaemble (DUTYpHI; BBITIOJHSTH (BRIHOCHBIE) TIJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX
00BEMHBIX (PUTYp: BUJ CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJl BPAIICHUSI.

W3Bnekatb, UMHTEPHpETHpPOBaTH W  NpeoOpa3oBbIBaTh  MHGOPMAIMI0O O  MPOCTPAHCTBEHHBIX
reoMeTpHUECKuX (QUrypax, MpeacTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

CB000OIHO OTIEpUPOBATH OHATHEM BEKTOP B IIPOCTPAHCTBE.

BoInonHATE onepanuu HajJ BEKTOPaMH.

3aaBaTh IJIOCKOCTh YPaBHEHHUEM B J€KapTOBOM cucTeMe KOOPIUHAT.



e Pemate reomMeTpudecKue 3a1a4d HAa BBIYHCICHHUE YIJI0B MEXAY NPSAMBIMU M INIOCKOCTSMU; BBIYHCICHHUE
pPacCTOSIHUM OT TOYKHU [0 IUIOCKOCTH; B LIEJIOM, HA IIPUMEHEHHE BEKTOPHO-KOOPAUHATHOIO METOMAA IPH
peLICHUN.

e (CBoOOAHO omepUpOBaTh MOHATHSAMM, CBS3aHHBIMM C JBI)KEHHEM B IPOCTPAHCTBE; 3HATH CBOMCTBA
JIBMKCHUI.

®  BBHINOJHATH HM300paKEHHS MHOTOTPAHHUKOM W TeJl BpallleHWs TMpH MapajuleIbHOM  IEepeHoce,
HEHTPAIILHOW CUMMETPUH, 3€pPKAIbHOW CHMMETpPHUH, TPU MOBOPOTE BOKPYT MPSIMOM; MpeoOpa3oBaHUs
moxoous.

e CrpouTh ce4eHUs MHOTOTPAaHHUKOB U Tel BpPALICHUSA: CEUCHMs IUIMHApa (MapajulebHO H
HNEPIEHANKYJIIPHO OCH), C€UYEHUs! KOHyca (MapajljebHOE OCHOBAHHUIO U MPOXOASIIEE Yepe3 BEPLINHY),
CEYeHM 11apa.

e lcnonp3oBaTb METOABI IOCTPOCHHUS CEYCHMM: METOX CJIENOB, METOJ BHYTPEHHETO IPOCKTUPOBAHUSA,
METOJ [IEPEHOCA CEKYILEH IIOCKOCTH.

e Jloka3pIBaTh FT€OMETPUYECKHUE YTBEPKICHUA.

o [lpumensatp reomerpuueckue (akTbl Ui PELICHUS CTEPEOMETPUYECKHX 3ajad, Mpeanoaraloumx
HECKOJIbKO 1IIaroB PEICHHMsI, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbl B SIBHOW M HESIBHOU (hopMe.

e Pemare 3amauM Ha J0KAa3aTEIbCTBO MAaTEMATHYECKUX OTHOIICHUH M HAXOXKIECHUE TE€OMETPUYECKHX
BEJIMYMH.

e JIpumeHATHP HPOrpaMMHBIE CpPEACTBA W JJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHCTEMBI IIPH PELICHUH
CTEPEOMETPUYECKUX 3a/1a4.

e [IpuMmeHATH MOITYYCHHBIC 3HAHUSA HA NPAKTHKE: CPABHUBATH, AHAJIM3HPOBATH U OLIEHUBATH pPEajbHBIC
CUTyallud; IPUMEHATb HM3Y4YCHHBIC IIOHATHUS, TEOPEMBI, CBOWCTBA B IPOLECCE IIOMCKA PpELIEHUs
MaTeMaTHYecKu CHOPMYTUPOBAHHON MPOOIEMBI, MOJECTUPOBATh pEalbHbIC CHTyallUd Ha S3BIKE
TE€OMETPHH, HCCIIEN0BAaTh IOCTPOCHHBIE MOJIENH C UCIOIb30BAHUEM T€OMETPUYECKUX TIOHATUN U TEOPEM,
anmapara aiareOpbl; pelaTh MPaKTHYECKUE 3a/laud, CBSI3aHHBIC C HAXOXKICHUEM TIeOMETPUYECKHX
BEJIMYHH.

e lmerp npesncraBiaeHus 00 OCHOBHBIX 3Talax pa3BUTHs I'€OMETPUM KaK COCTaBHOM 4acTH (yHIaMeHTa
pPa3BUTHUS TEXHOJIOTUH.

COJEPKAHUE YYEBHOI'O KYPCA (I10 'OJAM OBYYEHMUA)
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IIpsiMble ¥ MJIOCKOCTH B POCTPAHCTBE

OCHOBHBIE TOHATHS CTEpEOMETpPHH. ToOdYKa, TpsiMasi, TUIOCKOCTb, MpocTpaHcTBO. [lonsTHe 00
AKCMOMAaTHYECKOM ITOCTPOCHHUH CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHue TpsAMBIX B NPOCTPAHCTBE: IEPECEKAIOIIMECS, NapajUielbHble U
cKpenBaromuecs npsMsie. [Ipu3Haku ckpemmBaromuxcs npsmseix. [lapannenbsHocTh NPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE: MapajulelibHble MPSIMbIE B MPOCTPAHCTBE; MAPAILIEIBHOCTh TPEX MPSIMBIX; MapauIeIbHOCTh
npsMoil M 1uiockoctu. IlapannensHoe W LEHTpalbHOE MPOECKTHpPOBaHUE, M300pakeHue ¢Guryp. OCHOBHBIC
CBOWCTBa MapaJUIeNbHOTO MpOeKTUpoBaHus. M3o0paxenue ¢uryp B MapajuledbHOH NPOEKUUHU. YTIBI C
COHAIIPaBJIICHHBIMH CTOPOHAMH; Yol MEXAY NpsSAMbIMU B IpocTpaHCTBe. IlapamienbHOCTh MIIOCKOCTEH:
napajuieJbHbIe TUIOCKOCTH; CBOWCTBA MapajUIeNIbHBIX TUIOCKocTel. [IpocTteiiimme npocTpaHcTBEHHBIE (DUTYPHI
Ha IJIOCKOCTH: TETPA3P, MapajlieIenuIe]; TOCTPOCHUE CEYEHUM.



IlepneHIUKYNAPHOCTD MPAMON U IVIOCKOCTH: NEPIEHIUKYJIIPHBIEC MPSIMBIE B IPOCTPAHCTBE, MPAMbIE
MapaJuleIbHbIE U MEPIECHAUKYISPHBIE K IUIOCKOCTH, NMPU3HAK NEPHEHIUKYJIAPHOCTH IPSIMOM U IUIOCKOCTH,
TeopeMa O MpsMON NEPHNEHAUKYISIPHON IIockocTu. OpTOroHajabHOE NMpoeKkTHUpoBaHue. lleprnenaukynsap u
HaKJIOHHBIE: PACCTOSIHUE OT TOYKH A0 MJIOCKOCTH, PACCTOSIHUE OT MPSAMOMN 10 IJIOCKOCTH, MPOEKLUs (PUTypbl
Ha IIOCKOCTb. [lepneHIMKYISIpHOCTh IUIOCKOCTEM: MPHU3HAK INEPHEHAUKYIIPHOCTH JBYX IUIOCKOCTEH.
Teopema o Tpéx nepneHIuKyIApax.

Yrubl B NPOCTPAHCTBE: YroJl MEXAYy IPsMOM M IIOCKOCTBIO; ABYTPAHHBINA YIOJI, JIMHEWHBIA YIroJl
IBYTpaHHOIO yria. TpéxrpaHHbli 1 MHOrorpaHsble yribl. CBOMCTBA IUIOCKUX YIJIOB MHOI'OIPAHHOIO yrja.
CpolicTBa INIOCKUX M [JBYTPaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB U CHHYCOB IS
TpEXTPAHHOIO YTJIA.

MHororpaHHMKH

Bunsl MHOrorpaHHUKOB; pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrojgbHas npusMa; mOpsmas H
HaKJIOHHAs TMpU3Mbl; OOKOBas M TIOJHAs MOBEPXHOCTh Mpu3Mbl. llapannenenunen, NPSMOYTOJIbHBII
napajuieienuien U ero cBoicrBa. Kpardaiimue myTd Ha MOBEPXHOCTHM MHOTrOrpaHHMKa. Teopema Dunepa.
[IpoctpanctBenHas Tteopema Iludaropa. Ilupamupa: n-yronbHas nupamMuja; HpaBHIIbHAsg M yCedEHHAs
nupamuael. CBoiicTBa pédep M OOKOBBIX TpaHEd NpaBWIBHOW mupaMuibl. [IpaBUiIbHBIE MHOTOTPAaHHHKHU:
MpaBUJIbHAS MPU3Ma U MpaBUJIbHAS MUPAMUJIA; PABUIIbHASI TPEYTOJIbHAS MUPAMKU/IA U MPABWIBHBINA TETPadp;
KyO. [IpeacraBienne o mpaBUIBHBIX MHOTOTPAaHHUKAX: OKTAd/IP, JOJACKAdIP U UKOCAIP.

Bbluuciienue 31€MEHTOB MHOTOTPaHHMKOB: péOpa, auaroHand, yriasl. Ilmomans  GOKOBOMA
MMOBEPXHOCTH M TIOJIHOM TOBEPXHOCTH TIPSAMOM TMPHU3MBI, IUIONIA/Ib OCHOBAaHHMM, TeopeMa O OOKOBOH
MMOBEPXHOCTU TMPsIMON Tpu3Mbl. [lnomaas OOKOBOW MOBEPXHOCTH M MOBEPXHOCTH MPABWIBHONW MUPaMUJIBI,
Teopema O IUIOIIAAU YCEeUEHHON MUPaMUbl.

CummeTpusi B IPOCTPAHCTBE. DJIEMEHThl CUMMETPHUM NMPABWIBHBIX MHOTOTPaHHUKOB. CUMMETpHsS B
MPaBUILHOM MHOTOIPAHHHMKE: CUMMETpUS MapajulelieluIe/ia, CHMMETPUsl MPaBUIIbHBIX MPU3M, CUMMETPHS
MPaBUIILHON MTUPAMUJIBIL.

BekTophI M KOOPAMHATHI B IPOCTPAHCTBE

IlonsTHs: BEKTOp B IPOCTPAHCTBE; HYJIEBOM BEKTOpP, JJIMHA HEHYJICBOIO BEKTOpA; BEKTOPHI
KOJUIMHEApHBIC, COHAIPABICHHBIE M IPOTHUBOIOJOKHO HANpPaBICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB.
JIEUCTBHsI C BEKTOpaMH: CIOXKEHUE M BBIYUTAHME BEKTOPOB; CyMMa HECKOJIBKHX BEKTOPOB; YMHOXKEHHUE
BEeKTOpa Ha uyMcio. CBoicTBa clOXEeHUS BEKTOpoB. CBOMCTBA YMHOXKEHMsI BeKTopa Ha uucio. [lonsatue
KOMILIaHapHbIe BEKTOPBL. [Ipu3Hak komMIutaHapHOCTH TpEX BEeKTOpOB. [IpaBmiio napamuenenunena. Teopema o
pPa3IOXKEHUU BEKTOpa IO TPEM HEKOMIUIAHApHBIM BekTopaM. IIpsMoyrosbHas cucreMa KOOpAMHAT B
npoctpancte. KoopaunaTsl BekTopa. CBA3b MEXy KOOPAMHATAMHU BEKTOpPA M KOOPAMHATAMHU TOYEK. YTOJI
MexXny BekTopamu. CKalsipHOE IPOU3BEICHUE BEKTOPOB.

11 xiacc

Tena Bpamenust

[ToHATHA: LMAMHApUYECKAs MOBEPXHOCTb, KOHMYECKas MOBEPXHOCTb, cepuueckas MOBEPXHOCTb,
obpasyromue noBepxHoctedl. Tena BpalieHus: MUIUHIP, KOHYC, YCEUEHHBIA KOHYC, cdepa, map. BzanmHoe
pacrionio’keHue cdepbl U IMIOCKOCTH; KacaTelbHas IUNIOCKOCTh K cdepe. M3o0pakeHne Ten BpamieHHs Ha
iockocTu. Pa3Béprka nunmunapa u konyca. CuMMeTpust cepsl U mapa.

O06BéM. OcHOBHBIE CBOCTBAa 00BEMOB Tel. Teopema 00 00bEME IPSIMOYTOIBHOTO MapauIeenuIeaa u
cnenctBus u3 He€. OOBEM MPsAMON W HAKIOHHOW MPHU3MBI, IIWIMHAPA, THpaMUIbsl U KoHyca. O0BEM 1mapa u
1IapOBOT'O CErMEHTA.



KOM6I/IHaHI/II/I TCJI BpalllCHUA U MHOI'OI'PaHHUKOB. HpI/IBMa, BIIMCaHHAasA B HUJIIMHAP, OIIMCAaHHAasA OKOJIO

mumHApa. [lepecedenue cdepsl u mapa ¢ iockocteio. Kacanue mapa u cdepsl miaockoctbio. [lonsrue

MHOTOT'paHHHKA, ONMCAHHOTO OKOJIO c(hepbl, chepbl, BIMCAHHON B MHOTOT'PAaHHHK WIJIM TEJIO BPAILCHUS.

[Tnomans MOBEpXHOCTH LUIMHAPA, KOHYCA; miouans chepsl u e€ vacteit; [lomoOue B mpocTpaHcTBe.
OtHomenue 00bEMOB, IIOLIaei TOBepXHOCTEH MOA00HBIX (uryp. [IpeoOpazoBanue mogodus, TOMOTETHS.
Pemienue 3a1a4 Ha NJIOCKOCTH € UCMOJIB30BaHUEM CTEPEOMETPUUECKUX METO/I0B.

[locTpoeHne ceueHUl MHOTOTPAHHUKOB W TeJ BpallleHUs: CEYeHUS UWIMHIpa (MapaienbHO U

MEPIEeHIUKYIIPHO OCH), CEUeHHUs KOHyca (MapajijieIbHOE OCHOBAHHUIO U TPOXOSIIEe uYepe3 BEpLINHY),

CCUCHUA mapa; METOAbI IMMOCTPOCHUA CCUCHMUIA: METO[ CJI€A0B, MCTOJ BHYTPCHHETO IIPOCKTHPOBAHUA, METO

MePEeHOCa CEKYIIEH MI0CKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE
Bekropsl B npoctpancTBe. Onepanuu HajJ BekTopamu. BekTopHoe yMHOXeHHE BeKTOpoB. CBoiicTBa

BEKTOPHOIO0 yMHOXeHHUs. [IpsiMoyronbHas cuctema KOOpAMHAT B mIpocTpaHcTBe. KoopauHaTel BeKTOpa.

Pasnoxxenue BexTopa no 6a3ucy. KoopamHaTHO-BEKTOPHBII METO/ MTPU PEILIEHUU T€OMETPUUYECKHX 3a/au.

JABUKeHHMs B MPOCTPAHCTBE
JIBwxenus mnpoctpancTBa. OtoOpakenus. JI[BuxeHus u paBeHcTBO (uryp. OOmme cBoiicTBa

JBIKCHUW. BUabl NBUKEHUN: INMapauIeIbHbIA NIEPEHOC, LEHTPAIbHAs CUMMETPUS, 3€pKAJIbHASL CUMMETpPHUS,

MOBOPOT BOKPYT mpsimoii. [IpeoGpazoBanus nonodus. [Ipsimas u cdepa Ditnepa.

TEMATHYECKOE IIJIAHUPOBAHUE YUEBHOT'O KYPCA
(IO TOAAM OBYUYEHMS)

10 ksacc (He meHee 102 yacoB)

HasBanmue
pasjaesia
(TeMbI) OcHoOBHbBIE BUIBI 1eITEJILHOCTH
OcHoOBHOe coaep:xaHue

Kypca yuyanuxcsi

(Ko1HYeCTBO

4acoB)

BBenenne OcHoBHBIC OmnpeneyasiTh MIOCKOCTh Kak (UTYpy, B

B NMPOCTPAHCTBEHHBbIE (PUTYPbL. | KOTOPOU BBINIOJIHAETCS TUIAHUMETPUS.

crepeoMeTrpu ITonsaTns CTEPEOMETPHUU: Henatp MIPOCTENIINE JIOTUYECKUe

10 TOYKa, IMpsAMasi, IUJIOCKOCTh, | BBIBOJbI U3 AaKCUOMATUKH TIIOCKOCTH.

(23 v) IIPOCTPAHCTBO. OcHOBHBIE IIpuBOIUTH IIPUMEPBHI peanbHbIX
mpaBuja  W300pakeHHWsT  Ha | 0OOBEKTOB, uaeanu3anuen KOTOPBIX
pUCYHKE MJIOCKOCTH, | SIBJISIFOTCSI aKCHOMBI TEOMETPUHU.
napasuiesIbHbIX PSIMBIX N3yuars, MIPUMEHSITh MPUHLIUTIBI
(OTpe3KOoB), cepeIMHBI OTPE3Ka. | TOCTPOCHUS CEUCHUM.

[TonsATHs: mepecekaronmecs HUcnoab3oBarh JUTSL MMOCTPOECHHUSA

IINIOCKOCTH, IICPCCCKAIOIINCCA
ImpsAMas 141 INIJIOCKOCTB,

CEUYEHUI METO/]I CJIe/I0B, METOJ BHYTPEHHETO
IPOCKTUPOBAHMUSI, METOJ] IEPEHOCA CEKYIIIEH
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HOJIYIIPOCTPAHCTBO.
MHOTOrpaHHHUKH,

U300paKeHne IPOCTENIINX

MIPOCTPAHCTBEHHBIX buryp,

HECYIIECTBYIOIMNX O0BEKTOB.

AKCHOMBI CTEpeOMeTPUM U
nepBble CIeICTBUS U3 HUX.

CriocoObl 3aaHusl TIPSIMBIX
Y IUIOCKOCTEN B IPOCTPAHCTBE.

O6o3HaueHusT TMPSAMBIX |
TTIOCKOCTEMN.

Ceuenns. N3o6paxenue
CEYCHHUN THUpaMHIbI, Kyba ®
MPU3MBI, KOTOPBIE MPOXOAAT
yepe3 ux pédpa. M3obpaxenue

IIEpECECUECHUSI MOJTYYEHHBIX
mIockocre.  PackpammBanue
IMOCTPOEHHBIX CEUYECHUM
Pa3HBIMU I[BETAMHU.

Meton cJIe/10B IS
MOCTPOCHUS CeYeHMUI.
CaoiicTBa IIEPECECUCHU
MPSMBIX u IJIOCKOCTEMN.
[TocTpoenue CECUCHUI B
nupamujze, Kyboe 1o Tpém

ToukaM Ha pé&Opax. Co3zmanue
BBIHOCHBIX YEPTEXKEU U 3aIHChH
11aroB MOCTPOEHUS.

IloBTOpEHUe
IVIAHUM ETPHUM.

Teopema 0
MPOMOPIUOHAIBHBIX OTPE3KaAX.
[Tonobue TPEYTOJIBLHUKOB.
Teopema Menenas. Pacué€tel B
CEUCHMSIX Ha BBIHOCHBIX
yepTeKax.

Hcropus pa3BUTUA
IJIAHUMETPHUH U CTEPEOMETPUU

IJIOCKOCTH.

Pemiatb crepeomerpuyeckue 3aaadd: Ha
OIIpEJCIICHUE BUJA CEYCHUS U HAXOXKICHUE
€ro IUIOIIA/IHN.

AKTyanu3upoBath (PakThl M METOJIbI
IJIAHUMETPHUH, pETICBaHTHBIE TEME,
MIPOBOJIUTH AHAJIOTUU.

HUcnoab30oBarh 1pM  pELICHWH 33134
CIIeyIONUe TIAaHUMETPUYEeCKue (AKThI H
METO/IBL:

Teopemsl Paneca 1 0 TPONOPIUOHAIBHBIX
OTpe3Kax. AJTOPUTM JIeJICHUSI OTPE3Ka Ha 7
paBHbIX yacten. Teopema MeHenas.

PaBHOOE1peHHBIIM TPEYTOJbHUK.
PaBHOCTOpOHHUI TPEYTOJIbHUK.
[IpssMOyronbHBIN TpeyroJbHUK. (CBOMCTBO
CpeIHel JMHMM TpeyrojibHuka. CBOMCTBO
OHCCEKTPUCHI yria TPEYIrOJIbHUKA.
CBOIICTBO M€JIMaH TPEYTOJIbHHKA.

[TpusHaku mogo0ust TPEYroJILHUKOB.

Hoayyars NMpeACTABJICHUSA 00
OCHOBHBIX 3Talax Pa3BUTHUS TE€OMETPUM KaK
COCTaBHOW dYacTh (yHIAMEHTa pPa3BUTHS
TE€XHOJIOTUH

B3aumHoe
PacIoJIoKeH
He TNPSMBbIX
B
NMPOCTPAHCTB
e

B3zaumHOe  pacmonoxeHue
NpsIMBIX B IPOCTPAHCTRBE.
CkpeluBaroniecss  npsiMble.
[Ipu3Haku  CKpeIUBarOIIUXCS
MPSIMBIX.

[lapannenbHbie TpsiMble B

Kanaccupuuuposarb B3aMMHOE
PaCIIONIOKEHUE MPSAMBIX B IIPOCTPAHCTBE,
WUIIOCTPUPYSI PUCYHKaMH W IIPUBOIS
IIPUMEPBI U3 PEATbHON KU3HH.

JToxka3biBaTh TEOpEMY 0
CYIIECTBOBAHUM U €IMHCTBEHHOCTH
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(64)

npocTtpaHcTBe. Teopema o
CYILIECTBOBAHUHU u
€AMHCTBEHHOCTH npsiMOi

rapajuieJIbHON TAHHOU MIPAMOMH,
NPOXOISIEd  Yepe3  TOUKY
IIPOCTPAHCTBA M HE JIEeXKaIleh
Ha JaHHOW mpsMou. Jlemma o
MEPECEUCHUN  MapajulebHbIX
MPSIMBIX IIJIOCKOCTBIO.
[TapannenbHOCTh TPEX MPSIMBIX.
Teopema 0 TpEX MmapajuIeIbHBIX
MIPSIMBIX.

Teopema 0
CKPEIIMBAIOIINXCS TPSIMBIX.

[TapannenbHOE
npoektupoBanue.  OCHOBHBIE
CBOKCTBA MapajIeIbHOTO
MPOEKTUPOBAHUSL.
N3o00pakenne pa3HbIXx QUTYyp B
MapaJIICIIbHON POEKIIUU.

[{eHTpasbHAS IPOEKIUSI.

Yron ¢ coHarnpaBiI€HHBIMU
CTOPOHAMHU. Yron MEXIY
MPSMBIMH.

3agauM Ha OKA3aTEIbCTBO U
HCCIIEIOBAHNUE, CBSA3AaHHBIE C
pAaCIlONIOKEHUEM  MPSMBIX B
IIPOCTPAHCTBE

MapauIEIbHON MPSIMOU, MPOXOIAIIENA YEPE3
TOYKY IIPOCTPAHCTBA M HE JEXalled Ha
JIPYrod TMpsIMOM; JIEMMY O TI€PECEUYCHUU

IUIOCKOCTH IOBYMsI napajuleIbHbIMU
IPSAMBIMU; TEOPEMY O TPEX IapalleNbHbBIX
IPSIMBIX.

Jloka3bIBaTh IIPU3HAK

CKPEIIMBAIOIIUXCA MPSIMBIX,
CKPEIIHUBAIOIINUXCS MPSIMBIX.

Jloka3pIlBaTh TEOPEMY O PaBEHCTBE
VTJIOB C COHAIIPABICHHBIMU CTOPOHAMH.

OObSICHATD, 4To Ha3bLIBaeTCs
napasuieIbHbIM u LHEHTPAIBHBIM
MPOEKTUPOBAHMEM M KaK BBINOJHACTCS
POEKTUPOBAHNUE (PUTYP HA MIIOCKOCT.

Jloka3bpiBaTh CBOMCTBA NApPAJUICIIBHOTO
MPOEKTUPOBAHHSL.

M300paxaTth B napauieabHON IPOSKIUU
pa3HbIe TEOMETPUIECKUE (DUTYPHI.

Pemars crepeoMmeTpuueckre 3aJaud Ha
JI0Ka3aTeIbCTBO u UCCIIeIOBaHUE,
CBSI3aHHBIE C PACHOJIOKEHUEM TMPAMBIX B
POCTPAHCTRBE.

IIpoBoauth

TEOpEMy O

Jl0Ka3aTeJIbHbIE
paccyxaeHus npu pelIeHnH
F€OMETPUYECKUX 3a/lad, CBA3AHHBIX CO
B3aMMHBIM  pAaCIOJOKEHUEM TMpPSMBIX B
IIPOCTPAHCTBE.

CpaBHMBaTh, AaHAJU3UPOBATHL H
OLCHMBATL  YTBEPXKACHUS C  LEJBIO
BBISIBJICHUSI  JIOTUYECKH KOPPEKTHBIX M
HEKOPPEKTHBIX PACCYXKIACHUM.

MoaenupoBarb peajbHbIE CUTYyaluH,
CBA3aHHBIE CO B3aUMHBIM DPACHOJOKEHUEM
OpsIMBIX B NPOCTPAHCTBE, HA  S3BIKE
TE€OMETPUH.

HccaenoBath NOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAHUEM I'€OMETPUUYECKUX MOHITHU
U TEopeM, ammapara anreopbl, UPPOBHIX
pEeCypCoB.

ITosnyyarb npeacTaBJIeHHe 0
HEHTPaJbHOM  TPOEKTUPOBAHMU U 00
UCTOPHUH pabOT MO TEOPUH MEPCIEKTUBBI

IHapaniens

IlonaTHA: mMapamIeNbHOCTh

Kaaccuguuuposars B3alMHOE
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HOCTh OpsIMOM M INIOCKOCTH B | PACIOJIOKEHUE TMPSMOM M IUIOCKOCTH B
NPAMBIX M | IPOCTPAHCTBE. IIPOCTPAHCTBE, NMPUBOJS COOTBETCTBYIOIINE
IUI0CKOCTEH [Ipu3Hak  mapajuIeIbHOCTH | IPUMEPHI U3 PEANIBHON KU3HH.
B IPsIMOM " IIJIOCKOCTH. ®opmyMpoBaTh OIIpE/ICIICHHE
npoctpanctB | CBolicTBa NapAJUIEIIBHOCTH | TAPAJUIEIbHBIX IPSIMOU U IIJIOCKOCTH.
e IIPSIMOU U TIIOCKOCTH. Jloka3bIBaTh IIPU3HAK 0
8 4) I'eomeTpuyeckne 3amauy Ha | MApAUIEIBHOCTH MPSIMOM M IUIOCKOCTH;
BBIYMCJICHUE U JJOKA3aTEIbCTBO, | CBOMCTBA  IMAPAJUICIIBHOCTH  IIPSAMOU U
CBS3aHHBIC C MAPAIEIBHOCTBIO | INIOCKOCTH.
NpAMBIX H  IUIOCKOCTEH B Pemiate crepeomerpuueckue  3agayu
IIPOCTPAHCTBE. BBIYMCIICHUS U J10KA3aTeNIbCTBO, CBA3AHHBIC
ITocTtpoenue CEYEHMS, | C MAPAIIIETBHOCTHIO MPSAMBIX U IJIOCKOCTEN
MIPOXOJAILETO Yepe3 MaHHYIO | B IPOCTPAHCTBE.
NpSMYIO  Ha  4YEpTEekKE U Pemiats npakThueckue 3aJayd Ha
MapajuIeIbHOTO OPYroil | MOCTPOEHUE  CEYEHHM  Ha  4YepTekax
npsamoi. Pacu€r oTHOIIEHUM. | TETpa’Apa U NapajieIenunea.
ITapayutenbnas IIPOEKIMs, Pemate crepeoMeTpuyeckue 3aaauu,
IIPUMEHEHUE U1l TIOCTPOCHMS | CBSI3aHHBIE C  IIOCTPOEHUEM  CEUYECHUH
CeYeHUN KyOa U | INIOCKOCTBIO.
napasuiesIenunesa. IIpoBoauTL JOTMYECKHM  KOPPEKTHBIE
CpolicTBa napajuielenunesaa | 10Ka3aTesbHbIe PACCYKICHUS IIPU PEILIEHUN
U IIPU3MBI. FEOMETPUYECKUX  3a4a4  CBA3AHHBIX C
[TapanienbHple  IUIOCKOCTH. | IAPAJUIEIBHOCTBIO IIJIOCKOCTEN.
[TpuzHaku NapaJlJIeIbHOCTH CpaBHuBaThH 7| aHAJIN3UPOBATH
JBYX IUIOCKOCTEN. Teopema O | peaJibHble ~ CHTyallMd,  CBS3aHHBIE  C
I1apajuIeIbHOCTH Y | TApaJUIEIbBHOCTBIO NPSAMOM M IUIOCKOCTH B
€AUHCTBEHHOCTH  IUIOCKOCTH, | IPOCTPAHCTBE; MOJAEJIHUPOBATH pEabHBIC
MIPOXOJAIIECH YePE3 TOUKY, HE | CUTyalluH, CBSI3aHHBIC C MapauICIbHOCTHIO
IIPUHAJIEKALTYIO JTAHHOW | IPSAMOW M IIOCKOCTH B IPOCTPAHCTBE, HA
IJIOCKOCTHU U CIEACTBHS U3 HEE. | A3BIKE T€OMETPUN
CBoiicTBa  mapajuIeIbHBIX
IJIOCKOCTEN: O NapaJljIeIbHOCTH
IPSMBIX ~ MEPECEUEHUus IpHU
IIEPECCUCHUU JBYX
HapaJyIeIbHBIX IIJIOCKOCTEN
TPETHEN; 00 OTpe3Kax
napaJyIeIbHbIX IIPSIMBIX,
3aKJIIOYEHHBIX MEXITY
IIapaJuIeIbHBIMU TIOCKOCTSAMU;
O TIepeceyeHnHu MNpsIMON ¢
JIBYMS napajuieIbHbIMU
IUIOCKOCTAMMU
Hepnenau | IloBropenue: TeopeMa | AKTyanuzupoBaTb (HaKTbl M  METOJbI
KyJasipHocTh | [ludgaropa Ha  miuockocTH, | INIAHUMETPUH, pEJIeBaHTHBIC TEeME,
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NpsIMbIX  H
IJIOCKOCTEH
B
MPOCTPAHCTB
e

(254)

TPUTOHOMETPHS
IPSAMOYTOJIBHOTO
TPEYTOJIbHHKA.
CaoiicTBa
IPSAMOYTOJILHOTO
napasulesIenuneaa.
Bpruncnenne 1MH OTPE3KOB B
KyOe 17} IPSAMOYTOJIBHOM
napasulesIenunese.
[lepnieHIUKYASIPHOCTD
pAMON | THIOCKOCTH. [Ipr3Hak
MEPIEHAUKYIISIPHOCTH MPSIMOM
U IUIOCKOoCcTH. Teopema o

Ky0Oa U

CyLIECTBOBAHUU U
€IMHCTBCHHOCTH IIPSIMOM,
IPOXOJAIIEH  4Yepe3  TOYKY
MPOCTPAHCTBA u
MEPIIEHAUKYIISIPHON K
IJIOCKOCTH. IImockoctn u

NEPHEHANKYJIAPHBIE UM MpsAMast
B MHOT'OTPaHHUKAX.
[lepieHnuKysIp 51
HAaKJIOHHAS.
ITocTpoenue nepneHauKysipa
13 TOYKU Ha IPSIMYIO.

Teopema 0 TPEX
nepreHaAuKyapax (mpsamas u
oOpaTHas).

Yron MEXKY
CKPEIIMBAIOIIUMHUCS MPSIMBIMHU.
[Touck MEePICHIUKYIISIPHBIX
MPSIMBIX c MOMOIIBIO
MEePIICHIUKYJISIPHBIX
IIJIOCKOCTEN

OpTtoronansHOE
MIPOEKTUPOBAHUE.

[ToctpoeHue ceueHunii Kyoa,
MIPU3MBI, IpaBUIILHON
MIAPAMU/IbI c MTOMOUIBIO

OpPTOTOHAIBHOM MPOEKIIUH.
CummeTpust B TMPOCTPAHCTBE

IIPOBOJAUTH AHAJIOTUU.

®opMyIHpPOBaATH onpeaeJeHus:
IIEPIICHIUKYJISIPHBIX IIPSAMBIX B
IIPOCTPAHCTBE;  ONPENEIICHUE  IPSMOHU,
NIEPIIECHIUKYJIIPHON K IUIOCKOCTH.

Jloxka3biBaTh: JEMMY 0
NIEPIIECHIUKYJIIPHOCTH JIBYX IapajulesIbHBIX
IPSAMBIX K TPETbEH NPAMOM; TEOPEMBI O
CBSA3U MEXIYy NMAPAIIIEIBHOCTBIO NMPAMBIX U
UX NEPHEHAUKYIAPHOCTBIO K INIOCKOCTH.

Jloka3pIBaTh: TEOPEMY, BBIPAKAIOLIYIO
IIPU3HAK MEPHEHAUKYIAPHOCTU IPAMOU M
IJIOCKOCTH; TEOPEMY O CYIIECTBOBAHUU U
€AMHCTBEHHOCTU  NPSAMOW, IPOXOAALIEH
yepes JNaHHYK0 TOUKY W NEPHEHAUKYISIPHOU
K JJaHHOM IIJIOCKOCTH.

HN3o0paxkarb B3aMMHO
MEPIIEHAUKYJISIPHBIE TIPSAMYIO U TIJIOCKOCTb.

DopMyJIHPOBATH CBOWCTBO
MEPIIEHAUKYJISIpa [0  OTHOLIEHHUIO K
TJIOCKOCTH.

IHonyyars npeacraBjieHre O 3HAYCHUU
NepHeHAuKyJigpa s JApyrux obnacreu
Hayku ((pu3uka, DSHEpPreTuKa, Ja3epHbIE
TE€XHOJIOTHH), B PEaJIbHOM KM3HU (TEXHHKA,
OKpYXarolas 00OCTaHOBKA).

Jloka3pIBaTh YTBEPXK/ICHUS, CBSI3aHHBIC C

MPOEKIMEN  NpSIMOM  HA  IJIOCKOCTb,
HENEPNEHIUKYISPHYIO K 3TOU MPSIMOM.
Jloxka3pIBaTh TEOpEMY 0 TpEX

NEPHEHANKYIIApax M TeopeMy OOpaTHYIO

TEOpEME O TPEX NEPIEHAUKYIAPAX.
oayyars NnpeacTraBJ/IeHUue

OPTOTOHAJIIBHOM ITPOECKTUPOBAHUMU.
Jloka3bpIBaTh TEOPEMY O NMPOCKLIHUU TOUKHU

00

Ha TPSIMYIO.
Pemath cTepeoMeTpuuecKue  3a/ayw,
CBSI3aHHBIE  C  NEPHEHIUKYJISIPHOCTHIO

MPSAMOU U TNIOCKOCTH.
Pemars npuknanHele 3a1a4M, CBSI3aHHBIC
C HAXOKJICHUEM T€OMETPUUECKNX BEIUYUH.

OTHOCUTEJIBHO miockocTH. | PemaTrh  cTepeoMeTpUYEcKHE — 3ajlauu,
[TnockocTH ~ CHMMETpPHE B | CBA3AHHBIC C IIPUMEHEHUEM TEOPEMBI O TPEX
MHOTOI'PaHHHKAX. [Tpu3Hak | NEpIeHAUKYISAPAX, HaXO0XJICHHUEM
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NEPHEHINKYJIAPHOCTH MPSIMOI
U IUIOCKOCTU Kak CJICICTBUE
CUMMETPHH. [IpaBuIIbHBIE
MHOTOTPaHHHUKH

Pacuér paccrostHuil OT TOYKH
a0  miockoctd.  CrocoOsl
ONYCTUTh  TEPIEHAUKYJIAPHI:
CHUMMETpHUS], CIBUT TOYKH IO
napasuiesnbHo mnpsimoit. CaBur
[0 HENapaJJIEIbHOM IPSMOU,
U3MEHEHUE PACCTOSTHUAN

pACCTOSIHUM, IOCTPOCHUEM MPOEKIUN.

CpaBHuBaThH " aHAJIM3UPOBATH
YTBEPXKAECHUS  C  LEIbK0  BBISBICHUSA
JIOTUYECKU KOPPEKTHBIX U HEKOPPEKTHBIX
pacCyKJICHUMU.

AHaIM3UpoOBaTH M MOJEJUPOBATH Ha
SI3BIKE TEOMETPHM pPEajibHbIE CUTYalUH,
CBS3aHHBIC c MIEPIIEHIUKYJIIPHOCTHEO
NpsIMOM M TUIOCKOCTH;  HCCJIeA0BATh
MMOCTPOCHHBIE MOJEIU, B TOM YHUCJIE U C
HCIIOJIL30BaHUEM ammapara aiareOpsl

Yriabl
paccTrosiHus
(16 9)

41

[ToBTOpEeHHe: yrom Mexmy
OpsIMBIMM ~ Ha  IUJIOCKOCTH,
TPUTOHOMETPUS B

MIPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopemMa KOCUHYCOB.

IloBTOpEHHE: yrom Mexnay
CKPEIIMBAOINAMUCS MPSIMBIMU
B IIPOCTPAHCTBE.
I'eomerpruueckue METO/IbI
BBIUMCIICHHSI ~ yIia  MEXAY
MPSIMBIMA B MHOTOTPaHHUKAaX.

JIByrpaHHbIii YTOJL
CBOMCTBO  JIMHEHHBIX  YIJIOB
IBYIPAHHOTO YIJIA.

IleprieHuKyIApHBIE
IJIOCKOCTH.

CaoiicTBa B3aMMHO
MEPIIECH IUKYJISIPHBIX
IJIOCKOCTEHN. ITpusHax
MIEPIICHIUKYJISIPHOCTH
IUIOCKOCTEWN; TeopeMa 0
NpAMON  TEPECEYEHUs]  JBYX
IIJIOCKOCTEN
IIEPIICHIUKYJISIPHBIX ~ TPEThEN
IIJIOCKOCTH.

[IpssMOyTOJIBHBIM
napajiejenumnes; Ky0;
U3MEPEHUs, CBOMCTBA
MPSIMOYTOJIBHOTO

napayenenunena. Teopema o

AKTyaJqIu3upoBaTh (aKkThl U METOJIbI

IUTAHUMETPUH, pereBaHTHBIE TEME,
MPOBOJIUTH aHAJIOTHUH.
®opmyaupoBaTh OTpe/IeIIeHHe

JIBYIPaHHOTO YIJIA.
Jloka3pIBaTh CBOMCTBO PAaBEHCTBA BCEX
JIMHEWHBIX YTJIOB ABYI'PAHHOIO yTJIA.
KaaccuguuupoBars AByrpaHHbBIE YIUIBI
B 3aBUCHMOCTH OT UX I'PalyCHON MEPBHI.
®opMyaHUpoOBaTH onpeneseHne
B3aMMHO IIEPIIECHINKYJIAPHBIX INIOCKOCTEM.
Jloka3pIBaTh TEOpEMY O TIPU3HAKE
NEPNEHINKYJIAPHOCTH JBYX INIOCKOCTEM.

®opMyIHPOBATH CJIe/ICTBHE (u3
IpU3HAKA) 0 NEPICHIUKYIIPHOCTH
IUIOCKOCTH, KOTOpas MEpHeHANKYJISIpHA

IPsAMOM, II0 KOTOPOW IIEPECEKAITCS JBE
IIJIOCKOCTH, 9THU IIJIOCKOCTSIM.

Jloka3pIBaTh  YTBEPXKICHHUS O  €ro
CBOMCTBAX; TEOPEMY U CIIECTBUE U3 HEE O
JAArOHAJISIX IIPSAMOYTOJIBHOTO
napajuieenunea.

Pemars crepeoMerpuueckue 3aaauu,
CBSI3aHHBIE C IMEPIEHAUKYIIPHOCTD IIPSMBIX
151 IIJIOCKOCTEH, WCIIOJIb3YS
IUIAHUMETPHYECKHE (PAKThl U METOIBI.

IIpoBoauTh JIOTMYECKU  KOPPEKTHBIC
JIOKa3aTeJbHbIC PACCYKACHUS IIPU PELICHUN
FEOMETPUYECKUX  3a/Jad, CBS3aHHBIX C
MEPIIEHAUKYJISIPHOCTHIO TIJIOCKOCTEN.
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TUaroHav MPSMOYTOJIbHOTO
napajjieyenunesa u CiaeaCcTBUe
U3 HEE.

AHAJIM3UPOBATL M MOJEJIUPOBATH Ha
S3bIKE TEOMETPUM peajbHble CUTYyalluH,
CBSA3aHHBIE  C  MEPHEHAUKYJISPHOCTHIO

CrepeomeTpuueckue U | IPSMBIX U TIJIOCKOCTEN.
MIPUKJIA/IHBIE 3a/1a4u, HccienoBatb MOCTPOEHHBIE MOJETH, B
CBSI3aHHBIE  CO  B3aWMHBIM | TOM YHUCJI€ U C HCIOJH30BAaHUEM arlapara
pPACIoJIOKEHUEM  TIPSIMBIX | | alreOpHI.
MIJIOCKOCTH. Pemartn MIPUKJIA/IHbIC 3a/1a4H,
[ToBTOpEHME: CBSI3aHHBIC c HAXO0XKJICHHEM
CKPEILUBAIOIINECS psIMbIE, | TEOMETPUYECKHUX BEIIMUUH
napasuiesibHble IJIOCKOCTH B
CTaHJapPTHBIX
MHOTOTPaHHHKAX.
ITapa IapajuIeIbHbIX
IJIOCKOCTEN Ha
CKPEIIUBAIOIINXCS MPSMBIX,
paccTosiHue MEXITY
CKPEIIMBAIOIIUMHUCS TPSIMBIMHU
B MIPOCTBIX CUTYaIIUSIX.
Onyckanue
NEePHEHIUKYJIISPOB,
BBIYUCJIEHUE PACCTOSIHUM OT
TOYKA JI0 TOYKH; MPSMOM;
IJIOCKOCTH.
Briuncinenne — paccrosHum
MEXKY CKpEIIMBAIOIIUMUCS
PSIMBbIMH c IIOMOILBIO
MEPIEHINKYJIAPHON
IIJIOCKOCTH.
TpéxrpanHbiid yroi,
HEPABEHCTBA ISl TPEXTPAHHBIX
YTJIOB.
Teopema [Tudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB
JUIS TPEXTPAHHOTO yTia.
DNeMEHTBI chepuueckon
Ir€OMETPUU: reoJIe3U4EeCKUe
JMHHUM Ha 3emiie
MHuororpan Cucremarnzanus  3HaHUU: Padorarp ¢ yueOHHMKOM: 3a/IaBaThb
HUKH MHoOrorpaHHuk " €ro | BOIPOCHI, JeNaTh 3amMevaHusl,
(7 v) anemeHThl. [Iupamupa. Buasl | koMmMeHTapuu.
MAPaAMHUI. [IpaBusbHas AHAJIM3MPOBATH PELICHUE 3aJa4H.
MMAPaMHJIA. PucoBarhb BbINyKJIbIE MHOTOTPAHHUKU C
[Tpusma. IIpsimas U | 3aJaHHBIMU CBOWCTBAMH; BOCCTAHABJIMBATh
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HAaKJIOHHAas NPU3MBL. | OOIIMIA BUJ BBITYKJIOTO MHOTOTPAHHHKA I10
[IpaBunpHas nipusma. IIpssMoOl | IBYM €r0 MPOEKLHSIM.
napajiesenuIes, Jloka3plBaThb ~ CBOMCTBA  BBIIIYKJIOTO
MIPSAMOYTOJIbHBIN MHOTI'OTPAaHHHKA.
napauienaenunes, Kyo. PucoBaTth BbINYKJIbIE MHOTOIPAHHUKH C
BbllyKkiible MHOTOIDAaHHMKU. | pa3HOM  SHJIEPOBOM  XapaKTEPUCTUKOW;
Teopema Ditnepa. [IpaBuibHbIE | MHCCAEA0BATH  BO3MOKHOCTH — TOTYYCHUS
u IIOJIYIIPaBUIIBHBIE | pe3yJIbTaTa IPU BAPbUPOBAHUM TAHHBIX.
MHOT'OTPaHHUKHU Jloka3pIBaTh CBOMCTBAa MNPAaBUIJIbHBIX
MHOTOTPAHHUKOB. IlnanupoBaTh
IIOCTPOCHUE MPABUIIBHBIX MHOTIOTPAaHHHUKOB
Ha IIOBEPXHOCTAX JPYIUX IPABUIIBHBIX
MHOI'OIPaHHHUKOB
BekTopel B Ilonatue  BekTOpa Ha AxkTyanu3upoBaTh (akThl U METOIBI
NMPOCTPAHCTB | INIOCKOCTH U B IPOCTPAHCTBE. | INIAHUMETPHH, pEEBaHTHBIE TEME,
e Cymma 17} Pa3HOCTBH | IPOBOJANUTH AHAJIOTUH.
(12 9) BEKTOPOB, MpaBUIIO OnepupoBarb NOHATUAMM: BEKTOP Ha

napajulielienunesa, yMHOXKEHUE
BEKTOpa HA YUCJIO, PA3JI0KEHUE
BEKTOpa 1o 0Oasucy Tpéx
BEKTOPOB, HE JIeXaluux B
OJHOM IIJIOCKOCTH.

CkansipHoe MpPOU3BEAECHUE,
BBIYMCIICHHE  yIJla  MEXIy
BEKTOpPaMu B ITPOCTPAHCTBE.

IIpocrenmme  3agaum ¢
BEKTOpamMu

ILIOCKOCTH u B IIPOCTPAHCTBE;
KOMILIAaHAPHBIE BEKTOPBI. [TpuBoauTH
npuMepbl GU3NIECKUX BEKTOPHBIX BEJIMYHH.

OcBauBarthb MpAaBWJIA  BBINOJHEHUS
eUCcTBUU CJIOKEHUS u BbIYUTAHUS
BEKTOPOB, YMHOKEHUS BEKTOPA HA YUCIIO.

Jloxka3biBaTh NMPU3HAK KOMIUJIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3biBaTh TEOPEMY O PA3JIOKEHUU

T000TO  BEKTOpa 1O TPEM  JAHHBIM
HEKOMILTAHAPHBIM BEKTOPAM.

IIpumensitb  mpaBWia  BBINOJHEHUS
JeCTBUU CJIOKECHUS U BbIYUTAHUS

BEKTOPOB, YMHOXXEHHSI BEKTOpa Ha YHUCIIO
P PELICHUH 3a]1ay.

Haxoaurs KOOpIHMHATBI BEKTOpAa B
JaHHOM Oa3uce U CTPOUTh BEKTOpP IO €ro
KOOpAUHATaM.

BenoMHUTE  OmpesiesieHHE  CKaISIPHOTO
YMHOXKEHHUSA U €r0 CBOMCTBA. BBIUMCIATH C
ITOMOIIBI0 CKaJIAPHOTO YMHOE€HUS JJIMHBI

BEKTOPOB, YIJIBI MEXKITY HHUMU,
YCTaHaBJIUBATh MEePIIEHAUKYIISIPHOCTD
BEKTOPOB.

AHAJIM3UPOBATL U MOJEJIUPOBATH HA
S3bIKE TEOMETPUM pealibHblE CHUTYallUH,
CBSI3aHHbIE C (DU3UYECKUMHU BEKTOPHBIMU
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BEJIMYMHAMMU.
Hcnoab3oBaTh 1pu peHIeHUH 33124,

CBA3aHHBIX C BEKTOPAMH B IPOCTPAHCTBE,

IUTAHUMETpHUUYECKHe (PaKThl U METOIbI

IToBTOpEHUE,
00001IEHNE
u
cucTeMaTH3a
M 3HAHUH

(S 4)

CedeHnsT MHOTOIPaHHUKOB:
CTaHJAPTHBIE MHOTI'OTPAaHHUKH,
METOJ| CJIENOB, CTaHJAPTHBIC
IIJIOCKOCTH, NIepECECUEHUS
NPSIMBIX U IJIOCKOCTEU

[TapannensHble NpsIMbIE U
IJIOCKOCTH: MapaJlIENbHBIE
CEUYCHMUS, PACUET OTHOLLICHUH,
YIJIBI MEXY

CKPEILHBAOIIUMUCS IPSIMBIMHU.
IlepnieniuKynsipHBIE
IIpsIMbIE " IIJIOCKOCTH:
CTaHJapTHBIE napel
MIEPIIEH IUKYJISIPHBIX
IJIOCKOCTEN 51 MPSIMBIX,
CUMMETPUM MHOTOTPaHHUKOB,
Teopema 0 Tpex
MIEPIICHIUKYJISIPaX,
BBIYMCJICHUSA JUTUH B
MHOTOTPaHHUKAX

CB0001HO OmepupoBaTL NMOHATHSIMM:
oToOpa)xeHWe TMpOCTpaHCTBA Ha  ceOs,
JIBMKCHHE TMPOCTPAHCTBA;, IIEHTpaJbHAa,
oceBasl M 3€pKalbHas  CHUMMETPHH,
napajulebHBIA  MEPEHOC; PaBEHCTBO |
nogobue guryp.

Jloka3pIBaTh YTBEPXKACHUS O TOM, UYTO

LEHTpaJbHas1, OceBas W  3€pPKAJIbHAS
CUMMETPHH, IapajuIeNIbHBI  IIEPEHOC
SABJIAIOTCS  JBWXKECHUSAMHU.  BbINOJIHATH

npeoOpa3oBaHus MOJ00US.

OnepupoBars NOHATUAMHU: TpsIMasl U
cdepa Ditnepa.

Pemrars reomerpuyeckue
HUCIIOJb30BAHUEM JIBHMKCHUH.

Hcnoab3oBaTh 1pyM  pELICHUM 33/a4
JIBUKEHHUS TPOCTPAHCTBA U UX CBOMCTBA.

CpaBHuBarthb " aHAJIU3MPOBAThH
YTBEPXKAECHUSI  C  LEJIbI0  BBIABICHUS
JIOTUYECKU KOPPEKTHBIX M HEKOPPEKTHBIX
pacCyXIECHUM.

HccienoBaTh NOCTPOEHHBIE MOJIEIIH.

Hcnoab3oBath HM(ppoBbIE pecypcsbl

3aJJaud = C

11 ksacc (He meHee 102 y4)

Ha3Banue
pas3aesia (Tembl)
OcHOBHBIE BU/IbI 1€ATEJIbHOCTH
Kypca OcHOBHOE coaeprkaHue
yuyamuxcsi
(KoJIM4YeCcTBO
4acoB)
AHAJTUTHYECKASA [loBTOpeHHe: KOOPAMHATHI | AKTyalnu3upoBaTh (DAKTBI U METOJIbI
reoMeTpus BEKTOpa Ha IUIOCKOCTM W B | IUVIJAHUMETPUH,  PEJIEBAHTHBIE  TEME,
(15 9) IIPOCTPAHCTBE, CKAJIIPHOE | POBOJUTDH AHAJIOTUH.
MPOU3BEACHUE BEKTOPOB, CBoauThb JEUCTBUSL C BEKTOPAaMU K
BBIYMCIIEHHE  yIJla  MEX]Yy | QaHaJIOTUYHBIM ~ JIGUCTBUSIM € HUX
BEKTOpaMU B TMPOCTPAHCTBE. | KOOPAUHATAMH.
YpaBHeHUe MPSIMOW, BcecrioMHUTH OIIpeeIICHUE
MPOXOJIAIIEH Yepe3 JBE TOUKU. | CKAUISIPHOTO YMHOKEHUS U €ro
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YpaBHeHUue IIJIOCKOCTH,
HOpPMAaJIb, yYpaBHEHUE
IIJIOCKOCTH B OTpe3Kax

BekropHoe 1mpousBeneHue.
JIlunerinbie HEPABEHCTBA,
JIMHEWHOE ITPOTPaMMHUPOBAHUE

AHaMTHYEeCKHE METO/IbI
pacuéra yriia MexXay OpsiMbIMHU
u ILIOCKOCTSIMU B
MHOT'OTpaHHUKAX. dopmyna
paccTosiHUsT OT TOYKHA [0
IJIOCKOCTH B KOOPJIMHATAX.

Haxoxnenue pacctositHuil OT
TOYKH JI0 TIJIOCKOCTH B KyOe U
[IPaBUJILHOU IUPAMHUJIE

Boruncnsare ¢
CKaJISIPHOTO YMHOKEHUS JUTUHBI
BEKTOpPOB, YTJIbI MEXKITY HUMH,
YCTaHABIMBATh  MEPHEHIUKYISIPHOCTh
BEKTOPOB.

BbIBOAUTH YypaBHEHHUE IJIOCKOCTH U
dbopMyiy pacCTOSHHS OT TOYKH [0
IUIOCKOCTH.

Pemarnb 3aJ1a4u, coueras
KOOPJWHATHBINA U BEKTOPHBIA METOBI.

IIpoBOAMTH JIOTUYECKU KOPPEKTHHIC
JA0KA3aTeJbHbIE PACCY:KIEHUSI TIpU
pelIeHNM TeOMETPUYECKUX 3aJa4 Ha
MPUMEHECHUE BEKTOPHO-KOOPAUHATHOTO
METO/a.

AHAJIU3MPOBATHL U MO/EJIMPOBATH

CBOMCTBA. ITIOMOIIIBIO

Ha  S3bIKE  TEOMETPUU  peaJIbHbIC
CUTyalluMd, CBSI3aHHBIE BEKTOpaMU U
KOOpJAMHATaAMH.

HccaenoBath NOCTpOCHHBIE MOJIEIH,
B TOM 4YHCJI€ M C UCIOJb30BAHUEM
amnmapara anreopsbl.

HUcnoab3oBath
IPOTPAMMBI.

3HAKOMHTBCS C UCTOPUEH Pa3BUTHS
MaTEeMaTHKHU

KOMIIBIOTCPHBIC

IMoBTOpEHME,
00001IeHNe W
cucTeMaTu3anus
3HAHUM

(15 gacoB)

CeueHrss MHOTOTPAaHHUKOB:
CTAHJAPTHBIE MHOTOI'PaHHUKH,
METOJl CJIEIOB, CTaHJIApPTHHIE
IIJIOCKOCTH, nepeceyeHus
IIPSMBIX U TUIOCKOCTEN

[lapamtenpHble NpsMbIE U
IUIOCKOCTH: napaJjiebHbIC
CEUCHUsI, PACYET OTHOIICHUM,
YTJIBI MEXIY
CKPEIIHNBAIOIINMUCS MPSIMBIMU

IlepnenaukynspHbIe
IpsIMbIE 17} IIJIOCKOCTH:
CTaHJapTHBIE napsl
IIEPIIEH IUKYJISIPHBIX
IIOCKOCTEN 51 MPSMBIX,
CUMMETPUM MHOTOI'PaHHUKOB,
TeopeMa 0 Tpex
NIEPIICHIUKYJISIPaX,

CTpouts ceueHusl.

Pemiatb cTrepeoMeTpUUECKHE 3a1a4n
Ha JOKa3aTelIbCTBO MAaTEMATHYECKUX
OTHOILICHUH, HAXOXKJEHUE
F€OMETPUYECKHUX BETUYUH (JIJIUH, YTJIOB,
IJI0Ia/IeH, 00BEMOB).

HUcnoas3oBath peleHnn
CTEPEOMETPUYECKUX 3a1a4
TIAaHUMETPpUUIECKUE (PaKThl 1 METO/BI.

IIpoBOAMTH JTOTHYECKH KOPPEKTHBIE
JIOKQ3aTeIbHbIE  PACCYXIECHUS  IpHU
pEeLIEHNN CTEPEOMETPUYECKUX 3a1ay.

CpaBHUBaTHL U AaHAJM3UPOBATH
peabHbIE  CUTyallUM U  BbIABJIATH
BO3MOXXHOCTb €€ MOJEIMPOBAHUSA Ha
A3bIKE T€OMETPUHU.

MopeaupoBarhb pEATBHYIO
CUTYyalllI0 Ha SA3bIKE F€OMETPUU U

npu
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BBIYMCIICHUS JUTUH B
MHOTOI'paHHUKaX

[ToBTOpEHMUE: TUIOLIAAM
MHOTOYTOJIbHUKOB,  (hOPMYJIbI

JUIS TUIOIIAJIeH, COOOpasKeHUs
mog00us.

[Imomann CeUEeHHUU
MHOTOTPaHHHUKOB: TJIOIIA N
MTOBEPXHOCTEH, pa3pe3aHus Ha
4acTu, COOOpaxeHus Moao0ous

HCCJICA0BATHb IIOCTPOCHHBIC MOJACIIN, B

TOM 4YHCIE€ H C HCIOJb30BaHHEM
arrapara ajareopsl.
Hcnoab3oBarth KOMIIBIOTEPHBIE

IPOrpaMMBbI MPU PEIICHUU 3a/1a4.

O0néMm
MHOTOTPAHHHMKA
(17 9)

O0BEM Tena. O6Bem
IPSIMOYTOJIBHOTO
napasuiefienunena. 3agadad oo
YABOEHUHU Ky0a, O KBajpaType
Ky0a; O TPUCEKLIUHU yTJa.

CrepeomeTpuueckue
3aJa4i, CBI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napaieienunea.

[Ipukiannsie 3a7a4H,
CBSI3aHHBIC C  BBIYHCICHHUEM
00bEMa IPSIMOYTOJILHOTO
napajuiejenuneaa.

O0BEM MPAMON TTPU3MBI.

CtepeomMeTpuuecKue
3a/1a4H, CBSI3aHHBIC c
BBIUHMCIICHUEM 00BEMOB

npssmont npusmsl. [Ipukiiagnsie
3aJ1a4y, CBSI3aHHBIE ¢ 00BEMOM
MIPSIMOU TTPU3MBI.

Brruucnenre o0bEMOB Tl ¢
IMOMOIIIBIO OIPEACIIEHHOTO
unterpana. OO0bEM HaKIOHHOM
MIPU3MBI, TUPAMUJIBI.

dopmyna 00bEMa
MIAPAMUBI. OtHoOmEHNE
00bEMOB MHUpaMU C OOIIMM
YTJIOM.

CrepeomeTpuueckue
3aJ1a4uM, CBA3aHHbIE C 00bEMaMU
HAKJIOHHOU [IPU3MBI,
MAPAMUJIBIL.

IIpuknansele  3agauv 1O
TEME «O0BEMBI TE,

CBo0oaHO ONepPUpPOBATH
NOHATUAMU: O00BEM Tema, O0O0BEM
NPSIMOYTOJILHOTO MapaJijieenuIie/1a.

®opmyTHPOBATH OCHOBHbBIE

cBOMCTBa 0OBEMOB.
Jloka3pIBaTh TeopeMy 00 o0O0BéMe

MPSAMOYTOJIBHOTO napasulesienunena,
CJIICACTBUSA U3 HEC.
Paspesatnb MHOT'OI'PaHHUKH,

IICPCKIIaAbIBATh YaCTH.
Pematn CTCPCOMCTPHUICCKHC 3aJa4u,
CBSI3aHHBIC C BBIYHCIIEHHEM O00BEMA

IIPSAMOYTOJIBHOTO rapajuiesIenunea,
IIPU3MBI.

CpaBHuUBaTL M aHAJIM3UPOBATH
YTBEPKIEHUSI C LEIbI0  BBIABICHUSA
JIOTHYECKHU KOPPEKTHBIX u

HEKOPPEKTHBIX PACCyKICHUM.
AHAJIM3MPOBATH U MOJECJIHPOBATH

Ha  S3bIKE  TEOMETPHUH  pealibHbIC
CUTyalluM, CBS3aHHBIE C O0BEMOM
IPSIMOYTOJIBHOTO napajuieseue/a,

PU3MBI, TUPAMHUJIBI.

HccaexoBaTh NOCTPOECHHBIE MOJIENH,
B TOM 4YHUCIE M C HCIOJb30BAHUEM
amnmapara anreopsbl.

BoiBoauTh OCHOBHYIO
UHTErPaJbHYI0 bopmyy JUTSI
BBIYUCJICHUS O0BEMOB TEJI.

Hoka3piBaTh TEOpeMy 00 00BEME
HAaKJIOHHOM Mpu3Mbl Ha  MpUMEpE
TPEYroJIbHON MIPU3MBbI u JUISt
IIPOU3BOJIBHOW ITPU3MBI.

Jloka3pIBaTh TEOpeMy: 00 00BEME
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CBSI3aHHBIC C 00BEMOM
HaKJIOHHOM TPU3MBI,
TUPAMU/IBL.

[Ipumenenue 00BEMOB.

Bpruucnenue PaCCTOsAHUA 10
IIJIOCKOCTHU

nupamMuzbl, GOpMyIUpOBaTh CIEACTBUS
u3 Hee: 00BhEM yCeYEHHON MUpaMUIbI.
BoiBoguTh GopMyiy Uisl BBIYUCICHUS
00BbEMOB YCECUEHHOM MTUPaAMUJIBI

Tena
BpallleHus.
(24 4)

Hunuaapuyeckas
MIOBEPXHOCTb, obpazyrorue
UWJIMHIPUYECKON
MTOBEPXHOCTH.

Hunusap. [Tpssmon

Kpyroson muiaueap. I[lmomans
ITIOBEPXHOCTH LIUJIMHIPA.
Konunueckass 1OBEPXHOCTB,

oOpasyrormue KOHUYECKOUH
noBepxHocTu. Konyc. Ceuenue
KOHycCa IJIOCKOCTBIO,
napauieJIbHON TIOCKOCTH
OCHOBaHUs. Y CEYEHHBIN KOHYC.
N300paxkeHre  KOHYCOB  H
YCEUEHHBIX KOHYCOB.

[Imomane OOKOBOH
TOBEPXHOCTHU 51 MTOJTHOM

MMOBEPXHOCTH KOHYCA.
CtepeoMeTpuueckue 3ajayuu

Ha JI0Ka3aTeJIbCTBO u

BBIUHMCJICHHE, MMOCTPOECHUEM

CEUCHUN MWJINHAPA, KOHYyCA.
[Tpuknanubie 3a7a4H,

CBSI3aHHBIE C [IUJIMHAPOM
Cdepa u map.

[Tepeceuenue cepshl u mapa
¢ miockocTeio. Kacanme mrapa
u cdepsl MWIOCKOCThIO. Bua u
n300paKeHue 1apa.

YpaBHeHHE cdepsl.
[Tnomane chepsl U e€ yacrei.

CummeTtpus cepsl 1 mapa.

CrepeoMerpruueckue 3aaadu

Ha JI0Ka3aTeNbCTBO u
BBIUKCIICHHUE, CBS3aHHBIE CO
chepoii U 1apom,

IMOCTPOCHHUCM HX CEUYCHUM
IIJIIOCKOCTBIO.

Cro0oaHO ONepupoBaTh
NOHATHAMM: WIMHIpUYecKas
NOBEPXHOCTh,  IwiuHap.  H3yuarsh

CIIOCOOBI TOJTYYCHHS ITUIUHIPUICCKON
MOBEPXHOCTH, ITUIUHIpA.

HN3o0paxkars HUIMHIP W ero
CEYEHHS IIIIOCKOCTEIO.
CB0001HO OnepupoBaTh

NMOHATHUAMM: KOHUYECKAsI IOBEPXHOCTb,
KOHYC, YyCe4YéHHbIM KOHyC. HM3yuats
CHOCOObl  TOJY4YeHHs]  KOHHYECKOU
IIOBEPXHOCTH, KOHYCAa.

MN300paxkaTh KOHYC U €ro CEYEHUs
IJIOCKOCTBIO, MPOXOJSIIEN Yepe3 OCh, U
IJIOCKOCTBIO, IEPIICHAUKYIIIPHOU K OCH.

BeiBoauTH bopmyb TUISt
BBIUKCIICHUS  OOKOBOM W TOJIHOM
ITIOBEPXHOCTEM TEJI BPALLICHHUS.

Pematb crepeoMeTpuyecKue 3a/1a4u,
CBSI3aHHBIE C  TEJlaMM  BpaLICHUS,
HaXOXKJEHUEM IUIOHaAun OOKOBOM U
IIOJTHOW TOBEPXHOCTH, ITOCTPOECHUEM
CEUYECHHUU.

Hcnoab3oBaTh Npy pelIeHUH 3a4ad
IUTAHUMETPUYECKUE (DaKThl U METO/IbI.

CpaBHuUBaTL ¥ aHAJIM3UPOBATH
YTBEPKIEHUS C LEIbI0  BBIABICHUSA
JIOTHYECKHU KOPPEKTHBIX 151

HEKOPPEKTHBIX PACCYXKIACHUM.

AHAJIM3UPOBATL U MOAEJMPOBATH
Ha  s3bIKE TE€OMETPUU  pealbHbIC
CUTyalluM, CBSI3aHHBIE C KOHYCOM U
LUIHHIPOM.

HccnenoBarh NOCTpOECHHBIE MOJIEIH,
B TOM YHUCJIE€ M C UCIOJb30BAHUEM
anmnapara ajnreOpsl

AKTYaJIu3upoBaTh (HaKThl U METOBI
IUIAaHUMETPUM,  PEJIEBAHTHBIE  TEME,
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[IpuknamHbie 3aJ1a4u,

CBsSI3aHHBIE CcO cdepoil U
IapOM.

IToBTOpEHUE: OKPYKHOCTh
Ha IIJIOCKOCTH, BBIYHCJICHHUS B
OKPY>KHOCTH, CTaHJapTHBIE
IOI00U

Pazmmunbie KOMOHHAIINU
TeI BpaIllICHUS 5|
MHOTOTPaHHHUKOB.

Bamaun mo Teme «Tema u
MMOBEPXHOCTHU BPAIICHUS

NPOBOAUTH AHAJIOTHH.
CBo0oaHO OINepPUPOBATH

noHATUAMU: cdepa u 1ap, IEHTP,

paaunyc, nuameTp cepsl u mapa.

HUccaenosarhb B3aMMHOE
pacroyioxeHue cepbl U TIOCKOCTH.

dopmyMpoBaTh onpeiesieHne
KacaTeJbHOM TIOCKOCTH K cepe.

Jloka3bIBaTh TEOPEMBI O CBOMCTBE U
MPU3HAKE KacaTeIbHOMN MJIOCKOCTH.

BoeiBoauTh dbopmyny TSt
BBIYUCJICHUS IUIOMIaAu cdepsbl uepes
paauyc chephl.

PemaTh crepeomeTpuuecKue 3aaaum,
CBS3aHHBIE CcO cdepoil W  mapow,
HaxOXXJICHUEM IuIomaau chepsl U eé
4JacTell, MOCTPOEHUEM ceueHUil cepsl U
mrapa.

AHAJIU3UPOBATL U MOJAEJTHPOBATH
HAa  s3BIKE TEOMETPUU  pealbHbIC
CUTyallMM, CBs3aHHBIE C IIApOM U
chepoti.

PemaTh mpocTeie 3a7a4H, B KOTOPBIX
burypupyror KOMOUMHaIUN TEN
BpAICHUS 1 MHOTOTPAHHUKOB.

Hcnoab30BaTh Npu pelieHUd 3aaad,
CBA3aHHBIX CcO cdepoil u 1IapoM,
IUTAaHUMETpUYECKHE (PaKThl U METOBI.

PemaTh crepeomeTpruueckue 3a1auu,
CBS3aHHBIE C TEJIaMH  BpalIcHUS,
MOCTPOCHUEM CEUCHUH TeJl BpalleHUsl, C
KOMOWHAIIMSAMHA  TEJl  BpalieHUus |
MHOTOTPaHHHUKOB.

IIpoBoaAMTHL JOTHYECKH KOPPEKTHBIC
JIOKa3aTelIbHbIE  pacCyXKJIeHus  Mpu
pelIeHu  TeOMETPUYECKHX  3ajad,
CBSA3aHHBIX C MEPIEHIUKYISIPHOCTHIO
TIOCKOCTEM.

AHAJIM3UPOBATL U MOAEJTHPOBATH

Ha S3BIKC reoMeTpun PCaAIbHBIC
CUTyaluu, CBJ3aHHBIC C
MHOT'OI'paHHHUKaMH.

HUccaenoBarth IMOCTPOCHHBLIC MOACIIN,
B TOM YHCJIC U C HUCIIOJIB30BaHUEM
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anmnapara anreOpsl.

Inomaau
NMOBEPXHOCTH U
00bEMBI
KPYIJIBIX TeJ
99

O6BéM mwmmHapa. TeopeMa
00 00BEME MPAMOTO IUIUHIPA.

[Tmomanu OOKOBOH 51
TIOJIHOM TTOBEPXHOCTH
UIHH/PA.

Brruucnenne o0bEMOB TET C
IIOMOUIBIO OIIPELIETIEHHOTO
uHTerpana. O6bEM KoHyca.

[lnomamu  GOKOBOIA u
ITIOJTHOM MOBEPXHOCTH KOHYCA.

CrepeomeTprueckue
3a/1auu, CBSI3aHHBIC C
BBIUHMCIICHUEM 00BEMOB
[ATUHAPA, KOHYyCA.

[Ipuknaguple 3agadyd 10
TemMe «OOBEMBI U IUIOMIATU
TOBEPXHOCTEN TEI.

O0bEéM MmIapa W IMIAPOBOIO

cektopa. Teopema 00 00BEME
mapa. [Inomane chepsi.

CrepeomeTpuueckue
3a/1auu, CBSI3aHHBIC C
BBIYHCIICHHUEM 00BEMOB I1apa,
IApOBOT'0 CETMEHTA, IIIApOBOTO
CEKTOpA.

[Ipuknansele  3agaun 10
TeEME «O0BEMBI TE,
CBA3aHHbIE ¢ OOBEMOM IlIapa U
MJIOIIA/bI0 CEPBHI.

CooTHOIIECHUSA MEXKTY
IUIOIIAISIMU  TIOBEPXHOCTEU U
00BEMaMHU 1TOJOOHBIX TEI.

[TomoOHEBIE Tena B
MIPOCTPAHCTBE.

N3menenne o0bEMa 1pHu
MOJIO0UH.

CrepeomMeTpuueckue
3a71a4H, CBSI3aHHEBIE c

BBIYHUCJIICHUEM O0BEMOB TEJ U
IJIOIIA/IEN TOBEPXHOCTEN

CBo0oaHO OINepPUPOBATH
NOHATHAMM: O00BEM Tena, IUIOIIA/b
MOBEPXHOCTH.

®opmyTHPOBATH OCHOBHbIE

CBOMCTBa 00bEMOB.

Jloka3pIBaTh TeopeMbl: 00 00bEME
UJTUHAPA; o0  o0BbémMe  KoHyca.
BbiBoauTh (HOpMYIIBI AJIs1 BBIUHUCICHUS
00BbEMa yCEUEHHOTO KOHYCA.

HccnenoBath NOCTPOSHHBIE MOJIEIH,
B TOM UYHCJI€ M C HCIOJb30BAHUEM
amnmapara anreOpsbl.

3HATBH BO3MOXKHOCTH PEIICHUS 3a/1a4
Ha I[IOCTPOCHUE LIUPKYJIEM U JUHEUKOW,

0 KJIACCUYECKUX Hepa3peInMbIX
3ajayax.

CBo000aHO OIepUpPOBATH
NMOHSATUSIMM: IapoOBOM CETMEHT,
IapOBOM  CJIOM, IIApOBOM  CEKTOp,
OCHOBaHME€ M  BBICOTA  CErMEHTA,

OCHOBaHHE U BBICOTA IIAPOBOTO CJIOA.

BoiBoaUTH bopmyIbI TSt
HaXOXKJICHUS 00BEMOB 1apOBOT0
CErMEHTa, IIapOBOI0 CEKTOpa, IJIOLIAAN
chepsl.

Hoka3piBaTh TEOpEMy 00 O00BEME
nrapa.

Pemats cTepeomeTpudeckue 3aau,
CBSI3aHHBIC C 00BEMOM II1apa, MIAPOBOTO
CETMEHTA, IapOBOTO CEeKTOpa,
TJIOIIA/IbIO CEepHl.

CpaBHUBaTh U aHAJU3WPOBATH
YTBEPXKIEHHUSI C IeNIbI0  BBISIBIICHUS
JIOTUYECKH KOPPEKTHBIX "
HEKOPPEKTHBIX PACCyKICHUM.

AHAJIM3UPOBATHL U MOAEJIHPOBATH
HAa  S3bIKE  TEOMETPUH  peasbHBIC
CUTYaIlNH, CBSI3aHHbIE C 00BEMOM 1IaApa,
IapOBOTO CETMEHTA, IapOBOTO
CErMeHTa, IUIOMIAIbI0 ChEPHI.

CBo0oaHO ONepUpPOBATH
NOHSITHEM: TI0JI0OOHBIE Tena B
IIPOCTPAHCTBE.
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Bprunciasate  00bEMBI  TEX c
MIOMOILIBIO ONIPEJICTIEHHOTO UHTETPAJIA.

Pemathb cTepeoMeTpuiecKe 3a1a4H,
CBSI3aHHBIC C COOTHOUIICHUSIMU MEXIY
IJIOIIA/ISIMU TIOBEPXHOCTEW U 00bEMaMU
IIOJOOHBIX TEIL.

IIpoBOAMTH JTOTUYECKU KOPPEKTHBIC
JA0Ka3aTeJIbHbIe PACCYKIACHHUSl IIpU
peLIeHUN F€OMETPUUECKUX 3aj1ad4,
CBSI3aHHBIX C BBIYHCIEHHEM OOBEMOB
TE€1 C TOMOILIBK  ONPEAECITIEHHOTO
MHTETpaJa, HaXO0KJICHHUEM
COOTHOIIEHUSI ~ MEXIY  IUIOWAIIMU
MOBEPXHOCTEH W 00BbEMAMU TMOJOOHBIX
TeJl.

AHAJIU3MPOBATHL U MOJEJIMPOBATH
Ha  A3bIKE TE€OMETPUU  pPEaJbHbIC
CUTyallid, CBSA3aHHbIE C O0BEMaMH U
MMOBEPXHOCTSIMU TEJ, HA JJOKA3aTEJILCTBO
M HAa HaXO0XJICHUE TE€OMETPUUYECCKUX
BEJIMYMH
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JIBuKeHust

(S 4)

JIBWOKEHHUST ~ TIPOCTPAHCTBA.
OtoOpakenusi. JIBrwkeHus u
paBeHcTBO  (uryp.  OOGmue
CBOMCTBaA JBWO)KeHHM. Buapl
JIBMKCHUM: MapajuIeIbHbIN
MepeHocC, IEHTpaJIbHAS
CUMMETpHS, 3epKaJbHAs
CUMMETpPHS, TOBOPOT BOKPYT
PSIMOH. [IpeobpazoBanus
nonobus. Ilpsimass u  cdepa

Diinepa.
['eomeTpuueckue 3amaud Ha
MIPUMEHECHUE JBUKECHUS

CBo0oaHO ONepupoBaTh
MOHATUSIMH: 0TOOpakeHUe
NpoCcTpaHCTBa Ha ce0s, JBHUXKEHUE
IIPOCTPAHCTBA; IIEHTpalbHasA, OceBas U
3€pKajibHasi CUMMETPUH, MapajuleIbHbINI
NEepPEeHOC; PaBEHCTBO U ojodue uryp.

Jloka3pIBaTh YTBEPXKICHUS O TOM,
YTO IEHTpajbHasl, OCEBasi U 3epKajbHas
CUMMETpPHUH, MapajuleNbHBII TEepEeHoC
SIBJISIFOTCSL  IBUOKECHUSIMH. BBINOJIHATH
npeoOpa3oBaHusl MOI00US.

OnepupoBaTh NMOHATHUSIMH: TIpSIMast
u cepa Ditnepa.

Pemiatp reomeTpuueckue 3agayd C
HUCIIOJb30BAHUEM JIBHKCHUM.

Hcnoab3oBaTh Npu pelIeHUH 3ajad
JIBW)KCHUSI ~ MPOCTPAHCTBA U ux
CBOMCTBA.

CpaBHUBaTHL ¥ aHAJM3UPOBATH
YTBEPXKJEHUSI C 1EJbI  BBISIBJICHUSA
JIOTUYECKHU KOPPEKTHBIX u
HEKOPPEKTHBIX PACCYKICHUIA.

HccaenoBarb NOCTPOECHHBIE MOJEH.

Hcnoab3oBarhb uugposBbie

pecypchl
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IToBTOpEHUE,
00001IEHNE /|
cHcTeMaTH3alus
3HAHUH
(17 9)

OO6o0maromee MOBTOPEHUE
MOHATUM W METOAOB Kypca
reomerpun  10-11  kmnaccos,
cucTeMaTH3aus 3HaHUH.

Uctopus pa3BUTHSA
CTEpEOMETPUU KaK HAyKU U €€
pOJib B Pa3BUTUH COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

Pemats crepeoMerpuueckue 3anadu
Ha JI0Ka3aTeabCTBO MAaTEMaTUYECKUX
OTHOLLIEHU, HaxO0XJCHUE
r€OMETPUYECKHUX BEJIMYUH (JIJIMH, YTJIOB,
JI01Iaie, 00BEMOB).

HUcnoas3oBatrb peLeHnuu
CTEPEOMETPUUYECKUX 3a1a4
IUTAHUMETpHUYECKHEe (PaKThl U METOIBI.

IIpoBoaAUTH JOTMYECKU KOPPEKTHBIE
JIOKa3aTEIbHbIE  PACCYKICHMsS  IIpHU
peleHun CTEPEOMETPUIECKUX u
IJJAHUMETPUYECKUX 3a]1a4.

CpaBHuUBaTL M aHAJM3UPOBATH
pealbHbIE  CUTyallud W  BBISABIATH
BO3MOKHOCTb €€ MOJICIUPOBAaHUSA Ha
SI3bIKE T€OMETPUH.

MopaeaupoBarb pEAIBbHYIO
CUTyallUI0 Ha A3bIKE TE€OMETPUU U
HCCJIEA0BATh ITOCTPOCHHBIE MOJEIH, B

npu

TOM YHCI€ M C HCIOJIb30BAHUEM
amnrapara ajareopsl.
HUcnoab3oBarb KOMIIBIOTEPHBIE

IIPOrpaMMBbI [PU PELICHUN 3a1a4.
Hoay4yarp npeacraBjieHue 0
r€OMETPUM Kak O PpPa3BUBAIOIICHCS
HAayKe, MCCICAYIOUIEH OKPYXAOLINN
MHp,  CBSI3aHHOM C  pEAJIbHBIMHU
00beKTaMH, TOMOTAIONIEH  PEIIUTh
pEAIbHBIE )KU3HEHHBIE CUTYyallUu O POJIU
CTEPEOMETPUN B pa3BUTHUH
COBPEMEHHBIX WHXKEHEPHBIX u
KOMITBIOTEPHBIX TEXHOJOTUI
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IHoypounoe minanuposanue 'EOMETPUS, 10 kinacc

(34 B Hexeus10, 34 y4eOHBIX Heaeu, UTOro — 102 u)

Ne Jama Tema ypoka
n/n | ITnan | Daxkm
BBenenue B crepeomerpuio -234
1 1 neoena OcHoBHbI€ ITpaBuiIa U300paKeHHsI HA PUCYHKE TUIOCKOCTH, MapaijiebHbIX
MPSIMBIX (OTPE3KOB), CEPEAUHBI OTPE3KA.
2 [TonsATHA cTepeoMeTprn: TOUKA, MpAMasi, INIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE

MpaBUjIa N300paKEHUs Ha PUCYHKE TUIOCKOCTH, MapajlIeIbHBIX TPSIMBIX
(0Tpe3koB), cepeuHbI OTPE3Ka.

3 [TonsTus: nepecekarouyecs MI0CKOCTH, MEPECEKAOIUECs MpsMasi U MIIOCKOCTb;
MOJIYTIPOCTPAHCTBO.

4 2 nHeoens ITonsaTHs: nepecekarouecs MI0CKOCTH, IEPECEKAOIIUECS MPsAMasi U IMIIOCKOCTb;
MOJIYTIPOCTPAHCTBO.

5 MHororpaHHUKH, H300paXKeHHE MPOCTEUIITNX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0ObEKTOB.

6 MHororpaHHUKH, 1300paKeHNe MPOCTEHIITNX MPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIINX 00bEKTOB.

7 3 nedensn AKCHOMBI CTEPEOMETPUH U MEPBBIE CIEICTBUS U3 HUX.

8 AKCHOMBI CTEPEOMETPUHU U TIEPBBIC CIEACTBUS U3 HUX.

9 AKCHOMBI CTEPEOMETPUH U TIEPBEIE ClIeACTBUA U3 HUX. CrIocoOBI 3a1aHus
MPSIMBIX U TUIOCKOCTEH B mpocTpancTBe. O003HAUCHUS MPSMBIX U TIJIOCKOCTEH.

10 4 neoens N300pakeHne ceueHn mupaMubl, KyOa 1 IpU3Mbl, KOTOPBIE POXOIAT Yepe3 UxX

pebpa. M3o0pakeHue nepeceueHus ModydeHHbBIX MII0CKoCTel. PackpammBanme
MOCTPOCHHBIX CEYCHUI Pa3HBIMU I[BETAMH.

11 N300pakeHne ceueHni MUpaMuibl, Kyoa 1 IPU3Mbl, KOTOPBIE IPOXOJIAT Yepe3 UxX
pebpa. M3o0paxenue nepecedeHrs MOIy4eHHBIX IUIOCKOCTel. PackpamBanue
IIOCTPOCHHBIX CEUYCHUH Pa3HbIMU LIBETAMH.

12 N300pakeHne ceueHni mupaMuibl, KyOa 1 PU3MbI, KOTOPBIE MIPOXOIAT Yepe3 X
pebpa. N3o0pakeHue nmepecedeHus MoaydeHHbIX TI0cKocTel. PackpammBanue
MIOCTPOCHHBIX CEUYCHUH Pa3HBIMU [[BETAMHU.

13 5 neoensa N300pakeHne ceueHn mupaMuibl, KyOa 1 pU3Mbl, KOTOpPBIE POXOIAT Yepe3 UxX
pebpa. M3o0paxenue nepecedeHrs MOIy4eHHBIX IUIOCKOCTel. PackpamBanue
MOCTPOCHHBIX CEYEHUH Pa3HBIMHU IIBETAMH.

14 Merton cinefoB AJisi HOCTPOCHUS CEUCHU M.

15 Meton cnenoB A nocTpoeHus ceueHuil. CBOICTBa IepeceueHuil IpsMbIX U
TUIOCKOCTEHA.

16 6 nHeoena Merton cieaoB aig nocTpoeHus ceueHnii. CBOMCTBA MEpeCceUeHUH MPSAMBIX U
IIJIOCKOCTEM.

17 [Toctpoenue ceuenuii B mupaMue, Kyoe 1o tpeM toukam Ha pedpax. Co3znanue
BBIHOCHBIX YePTEKEH U 3aiCh IaroB MOCTPOCHUSI.

18 [TocTpoeHue ceueHuii B mupamuie, Kyoe rmo TpeM Toukam Ha pedpax. Coznanue
BBIHOCHBIX YePTEXKeH M 3alKCh [IaroB MOCTPOCHHSL.

19 7 Hedens [Toctpoenue ceuenuii B mupamue, Kyoe o tpeM toukam Ha pedpax. Co3znanue
BBIHOCHBIX YepTeKel U 3alKCh IaroB MOCTPOCHUSI.

20 [TocTpoenne ceueHuii B mupamuie, Kyoe rmo TpeM Toukam Ha pedpax. Coznanue
BBIHOCHBIX YepTeKel U 3alKCh IaroB NOCTPOCHUSI.

21 [ToBTOpEHME UTAHUMETPUH: TEOPEMA O IPOTIOPLUOHATBHBIX OTpe3kax. [Togobue
TPEYTOJIbHUKOB.
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22 8 neoena [ToBTrOpenue miannmerpun: Teopema Menenasi. PacyeTsl B ceueHUsAX Ha
BBIHOCHBIX uepTexax. MlcTtopus pa3BUTUs IIIaHUMETPUH U CTEPEOMETPUU.
23 KonTtpoabsHnas padora Nel «Akcnombl crepeomerpuu. CeveHus»
B3anMHoe pacnosio:keHue NpPAMbIX B IPOCTPAHCTBE — 64
24 B3aumHoe pacronoxeHne npsiMbIX B IpocTpancTBe. CKpelyBaronyecs npsmble.
[Ipu3nHaku ckpenBaromuxcs npsAMbIx. [lapamiensHplie npsMble B IPOCTPAHCTBE.
25 9 nHeoensn Teopema 0 cynieCTBOBaHUM U €JUHCTBEHHOCTHU MTPSIMOM NapajlIeIbHOW JaHHON
MPAMOM, MPOXOASNIEH Yepe3 TOUKY MPOCTPAHCTBA U HE JISKAIllel Ha JTaHHOU
npsiMoi. JleMMa 0 mepecedyeHny napasulesIbHbIX MPSMBIX INTIOCKOCTHIO.
26 [TapamtenpsHOCTB Tpex NpsiMbIX. Teopema 0 Tpex MapaieabHbIX MPSMBbIX.
Teopema 0 CKpeImMBarOIUXCs MPSMBIX.
27 [TapannensHoe npoexkTrpoBanue. OCHOBHBIE CBOMCTBA MApaJIENbHOIO
npoektupoBanus. 3o0paxenue pa3Hbix GpUryp B mapamienbHON IPOSKLIUH.
28 10 [lenTpanbHas NpoeKIUsA. YTOJI ¢ COHANPABICHHBIMUA CTOPOHAMU. Y TOI MEXKIY
Heldens MPSAMBIMH.
29 3azayy Ha JOKa3aTeIbCTBO U UCCIIEOBAHME, CBA3AHHBIE C PACIIOIOKEHUEM
MPSIMBIX B IPOCTPAHCTBE.
IHapajuie bHOCTb NPSAMBIX M IVIOCKOCTEH B IPOCTPaHCTBe — 84
30 [ToHsTHA: MapaIENbHOCTD MPSIMOM U INIOCKOCTH B TpOCTpaHCTBE. [Ipu3Hak
MapayIeIbHOCTH MPSIMON U TIOCKOCTH. CBOMCTBA MapajuieIbHOCTH IPSIMOM U
IIJIOCKOCTH.
31 11 ['eomeTpuyeckue 3a1a4n Ha BBIYUCICHUE U 1I0KA3aTENbCTBO, CBA3aHHBIC &
Helens NapaJUIEIbHOCTBIO MIPSIMBIX U IJIOCKOCTEHN B IPOCTPAHCTBE.
32 [TocTpoeHune ceueHus1, NPOXOAAILIEro Yepe3 JAHHYIO IPSIMYIO Ha YEPTEXKE U
[apaJuIeJIbHOTO APYrou NMpsMoM. PacyeT OTHOLIEHUH.
33 [TapannenpHas IpoeKUus, MPUMEHEHUE JIJIs TIOCTPOCHUS CEUeHU KyOa 1
napajuienenunena. CBolcTBa NapajljiesIeNuIe a U IpU3MBbl.
34 12 ITapannenpHble m1ockocTy. [Ipu3Haky napamieaIbHOCTH ABYX MIJIOCKOCTEN.
35 Helens Teopema 0 mapanaeaIbHOCTH U €IMHCTBEHHOCTH TNIOCKOCTH, TPOXOIAIIEH Yepe3
TOYKY, HE MPUHAJIEKALLYIO JAHHOU INIOCKOCTH U CJIEACTBUS U3 HEE.
36 CBolicTBa napajuiesbHbIX INIOCKOCTEN: O NapaJIEIbHOCTH NMPSAMBIX [T€PECCUEHUS
IIPU [IEPECEUEHUH BYX MTapaJUIEIbHBIX IIJIOCKOCTEU TPETHEH.
37 13 CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00 OTpe3Kax mapauieabHbIX IPSIMBbIX,
Helens 3aKJIIOYEHHBIX MEXAY NapajlyIeIbHbIMU INTIOCKOCTSIMU; O IIEPECEYEHUH PSIMOi ¢
JBYMS TapAJLJIEIbHBIMU IJTIOCKOCTSIMHU.
IlepneHAMKYJIAPHOCTH NPSAMBIX U IUIOCKOCTEH B IPOCTPaHCTBe — 254
38 IToBTropenue: Teopema Iludaropa Ha MIOCKOCTH.
39 IToBTOpEHME: TPUTOHOMETPHSI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
40 14 CBoiicTBa Ky0a 1 MPSMOYTOJILHOTO NapaljieNienuIe a.
41 HeOens Brruncnenme JuiMH oTpe3KOB B KyOe U IPSIMOYTOJIbHOM TMapalijiesienumnese.
42 IlepneH IUKYIAPHOCTD MPSAMOM U IIJIOCKOCTH. IIpu3HaK neprneHIuKyIspHOCTH
MPSAMOU U TIOCKOCTH.
43 15 [lepneHuKyIsApHOCTD MPSAMOM U IIIOCKOCTH. [IprU3HaK nepreHIuKyIsIpHOCTH
Heldens MPSMON U TJIOCKOCTH.
44 TeopeMma o0 cyliecTBOBaHUHU U €AMHCTBEHHOCTH MPSIMOM, TPOXOASIICH Yepe3
TOUYKY POCTPAHCTBA U NEPIEHIUKYIIPHON MJIOCKOCTH.
45 IInockocTy ¥ NepneHUKYJIIpHbIE UM MPSMbIE B MHOTOT DAaHHHKAX.
46 16 IInockocTy ¥ NepneHUuKYIIpHbIE UM MPSMbIE B MHOTOT DAaHHHKAX.
47 Heoens Ilepnennukynsap u HakiIoHHadA. [locTpoenue neprneHIuKyisapa U3 TOUKU Ha
MPSAMYIO.
48 Ilepnennukynsp u HakioHHas. [locTpoeHne neprneHauKyspa U3 TOYKH Ha
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IPSMYIO.

49 17 Teopema o Tpex nepneHauKyssipax (mpsimasi u oOpaTHast)
50 Helens Teopema o Tpex neprneHauKyssipax (mpsimast 1 oOpaTHast)
51 VYTroa Mexay CKpeIMBaOUIMMUCS IPSIMBIMH.
52 18 ITouck nepneHuKyISPHBIX MPSAMBIX C IOMOILBIO IIEPIIEHIUKYIIAPHBIX
Helens IJIOCKOCTEM.
53 OpToroHaJiIbHOE MPOEKTUPOBAHUE.
54 [TocTpoenue ceueHuii Kyoa, MpU3MBbIL, IPABHUIIbHON MUPAMUIBI C TOMOIIBIO
OpPTOTOHAJILHOM ITPOEKIIHH.
55 19 [TocTpoenue ceueHuii Kyoa, MPU3MBbIL, IPABUIIbHON MUPAMUIBI C TOMOIIBIO
Heoens OpPTOTOHAJILHOM ITPOEKIINH.
56 CummeTpHsi B MPOCTPAHCTBE OTHOCUTENIBHO IIIIOCKOCTH. [IImockocT cuMmMeTpuil B
MHOTOTpaHHHKAaX.
57 IIpu3Hak nepneHauKyISpHOCTH IPSIMON U IUIOCKOCTH KaK CJIEICTBUE CUMMETPHH.
58 20 IIpaBunbHBIE MHOTOTpaHHUKH. Pacuér paccTOssHUM OT TOYKHU 1O IIIOCKOCTH.
59 Helens IIpaBunbHBIE MHOTOTpaHHUKH. Pacuér paccTOssHMM OT TOYKHU 1O IJIOCKOCTH.
60 CriocoObl ONyCTUTh MEPHEHIUKYIISPl: CHMMETpPHSL, CIABUT TOUKHU 110
MapayiebHON MPSAMOM.
61 21 CaBur 1o HenapauienbHON NPSAMOM, U3BMEHEHUE PACCTOSHUM.
62 Helens KoutpoJabHas padora Ne 2 «B3aumMHoe pacnosiokeHue NpsiMbIX U
IJIOCKOCTEeH B NPOCTPAHCTBE»
Yrabl u paccrossaus — 164
63 IToBTOpEHME: Yron Mexay NPSIMBIMU Ha INIOCKOCTH, TPUTOHOMETPHUS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA KOCUHYCOB.
64 22 [ToBTOpEHME: Yroa MEXAY CKPEIIMBAIOIMMHUCS MPSIMBIMU B IPOCTPAHCTBE.
65 Heodens I'eomeTpuueckue METOABI BEIUMCIIEHUS yIila MEXKIY IPSMBIMU B
MHOI'OTpaHHHKAaX.
66 JIByrpanHbiii yroi. CBOMCTBO JIMHEHHBIX YIJIOB JIByTPAHHOTO yIJia.
67 23 IlepnenaukynspHble II0CKOCTH. CBOKCTBA B3aUMHO MEPIEHIUKYIISIPHBIX
Helens IIJIOCKOCTEM.
68 [Ipu3Hak nepneHIuKyIspHOCTH INIOCKOCTEN; TEOpEMA O IIPSIMOM IepeceyeHus
IBYX IUIOCKOCTEN NEPIEHIUKYIAPHBIX TPETHEH IIIOCKOCTH.
69 [TpssmMoyToNBHBIN Napaienenunesn; Kyo; U3MepeHusi, CBOICTBa MPSMOYTOJILHOTO
napajuleJIenunesaa.
70 24 Teopema 0 [uaroHany NpsIMOYroJIbHOTO MapajuieJenuIle1a U CICACTBAE U3 HEE.
71 Heodens CrepeoMeTpHuuecKre U PUKIIAJHbIE 3a/1a4H, CBA3aHHBIE CO B3aUMHBIM
PacroI0KEHUEM NPSAMBIX U IIJIOCKOCTEH.
72 IToBTOpEHME: CKpEIMMBAIOIIKEC NIPSIMBIE, ITApaJUICIbHbIE IUIOCKOCTH B
CTaHJapPTHBIX MHOTOTPaHHUKAX.
73 25 [Tapa napayiesbHbIX INIOCKOCTEN Ha CKPEIUBAOIIUXCS IIPSIMBIX, PACCTOSIHUE
Hedens MEXy CKPEIIMBAOIIMMHUCS MIPSIMBIMU B IIPOCTBIX CUTYaLUAX.
74 PaccTosiHue oT TOUKM 0 MIIOCKOCTH, PACCTOSTHUE OT MPSAMOM J10 TIIOCKOCTH.
75 Brruncnenue pacCTOSHAN MEXy CKPEIIUBAOIIUMHUCSA MPSMBIMH C TIOMOIIBIO
NEPIEHIUKYISIPHOM MJIOCKOCTH.
76 26 TpexrpaHHblii yroJ, HEPaBEHCTBO JUIsl TpeXrpaHHbIX yriioB. Teopema [Tudaropa,
Helens TEOPEMbI KOCHHYCOB U CHHYCOB I TPEXTPAHHOTO yTJIa.
77 DneMeHTHI CPpepruuecKoil TeOMETPHH: T€01e3MUECKIe JTMHUU Ha 3eMIIe.
78 KonTtpoabsHnas padora Ne 3 «YT1JIbI H pacCTOAHUSD)
MHOrorpaHHUKH - 74
79 27 Cucremaru3zanus 3HaHUN «MHOTOIPaHHUK U €r0 AJIEMEHTBD)
80 Heoensn [Tupamuna. Bunsl nupamua. [IpaBuiibHas nupamMuaa.
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81 IIpusma. IIpsimMas 1 HakiioHHas npu3Msbl. [IpaBuiibHas npusma.

82 28 [Tpsmoii mapanenenumnen, NpsiMOYTroiIbHbIN Napaiesienune, Kyo.
83 Hedens Brimykisie MEHOrorpannuku. Teopema Ditnepa.
84 Beinykiieie MHOrorpanHuku. Teopema Oitniepa. [IpaBriibHbIE U TOTYTIPAaBUIIbHBIE
MHOTOTPaHHUKH.

85 29 KonTtpoabnas pa6ora Ne 4 «K MHOrorpaHHUKN»

Helens

BekTopsbl B npocTpancTe — 124

86 [ToHsiTue BEeKTOpa Ha MIIOCKOCTH M B TPOCTPAHCTBE.
87 CymMmma BEKTOPOB.
88 30 Pa3HoCTB BEKTOPOB.
89 Heldens [IpaBuno nmapamienenumnena.
90 YMHOXEHHE BEKTOpa Ha YUCIIO.
91 31 Pa3noxxeHue BekTopa o 6a3zucy Tpex BEKTOPOB, HE JIeKAIUX B OTHOMN

Helens IIJIOCKOCTH.
92 CkansipHoe pou3BeICHUE.
93 Brruncnenue yria Mex1y BEKTOPaMHU.
94 32 IIpocreiimme 3a1aun ¢ BEKTOPAMHU.
95 Helens IIpocreiimume 3axa4u ¢ BEKTOpaMHU.
96 IIpocreiimme 3aaun ¢ BEKTOPAMHU.
97 33 [Ipocreiimume 3aga4n ¢ BEKTOpaMHu.

Helens

IloBTOpEeHUeE, 00001ICHNE M CCTEeMaTH3alusl 3HAHUH — S4
98 O60061eHre 1 cucTemMaTH3aus 3HaHui «B3anMHoOe pacnoiokeHue MPsSMbIX U
IUIOCKOCTEH B TPOCTPAHCTBE»
99 O06001IeHre 1 cucTeMaTh3anys 3HaHu « MHOTOTpaHHHUKH
100 | 34 HroroBas koHTpoJbHas paboTa
101 | neoensn WroroBas koHTpoJIbHAs paboTa
102 O06o001eHre U cucTeMaTh3anys 3HaHUH: aHAIN3 KOHTPOJIBHOW paObOTHI.
HUTOI'O - 1024

IHoypounoe mianuposanue 'EOMETPUA, 11 kaace

(34 B Hexeus10, 34 y4eOHBIX Heaeu, UTOro — 102 u)

Ne Jama Tema ypoka
n/n | Ilnan | Daxkm

AHanuTHYecKasi reomeTpus - 154

IToBTOpenue Tembl «KoopauHaThl BEKTOpa HA INIOCKOCTH U B IIPOCTPAHCTBEY

IToBTOpenue TeMpl «CKaJIIpHOE TPOU3BENEHNE BEKTOPOB»

IToBTOpeHue TeMBbI «BBIUKMCIICHHS YIiIa MEXAY BEKTOPAMU B IIPOCTPAHCTBE)

IToBTOpEeHME TEMBI «Y paBHEHUE IPSIMOU, IPOXOAAILIEH Yepe3 ABE TOUKU

VpaBHeHHe IMJIOCKOCTH, HOpMaJib, YPABHCHHUC INIOCKOCTHU B OTPEC3KaAX.

VpaBHeHHe IMJIOCKOCTH, HOpMaJib, YPABHCHHUC INIOCKOCTU B OTPEC3KaAX.

BexropHoe npousseneHue.

JInHeHbIE HEPABEHCTBA, JIMHEHHOE TPOrPAMMHUPOBAHUE.

JInHeHbIE HEPABEHCTBA, JIMHEHHOE TPOrPaMMHUPOBAHUE.

NI SN (SN RN W~

S

AHanuTHyecKrue METObl pacuéTa yria MeK1y NpSMbIMU B MHOTOTpaHHUKaX.

~
~

AHanuTHyecKrue METObl pacuéTa yria Mexy NpSMbIMU B MHOTOIpaHHUKaX.

~
N

®dopmyra pacCTOSHUS OT TOYKHU A0 MJIOCKOCTU B KOOPJIMHATAX.
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13 HaxoxxaeHne pacCTOsSHUI OT TOYKH JI0 TUIOCKOCTH B KyOe.

14 Haxoxnenne paccTossHUN OT TOYKH JI0 IFIOCKOCTH B IPABUIIBHOM NTUPAMHU/IE.

15 KonTtpoabHas pabora Ne 1 «cAHaIuTHYECKasi TeOMeTPHUsD

IToBTOpeEHUe, 0000IeHNEe U cucTeMaTH3alus 3HAHUH «MHororpanunku. CedeHusi MHOTOTPAHHUKOB) —
154

16 CeueHusi MHOTOT'PaHHUKOB: CTaH/IaPTHbIE MHOTOI'PaHHUKHU.

17 CedeHuss MHOTOTPAHHUKOB: METOJ] CJIE/IOB.

18 CeueHust MHOTOI'PaHHUKOB: CTaHIapTHBIE IIJIOCKOCTH, IEPECEUEHUS IPSIMBIX U
IJIOCKOCTEM.

19 [TapaniensHble MpsiMbIE U MJIOCKOCTHU: TapaJuIeIbHbIE CEUCHUSI.

20 [TapannensHbIE TPSIMbIE U TIIIOCKOCTH: PACUYET OTHOIIECHHUMN.

21 [TapannenpHble MpsIMbIE U MJIOCKOCTHU: YTIIBI MEKY CKPEIIMBAIOIIUMUCS
MPSIMBIMHU.

22 [lepnieHIuKyNsipHBIE MIPSIMBbIE U MIJIOCKOCTHU: CTAHAPTHBIE Maphl
MEPIEHIUKYIISPHBIX INIOCKOCTEN U MPSIMBIX, CHAMMETPUH MHOTOI'PAaHHUKOB.

23 IlepnieHIUKYNsSIpHBIE IPSIMBIE U IUIOCKOCTH: TEOPEMA O TPEX MEPIEHAUKYIISIPAX.

24 [leprnieHIuKyNsIpHBIE MIPSIMBbIE U IJIOCKOCTHU: BBIYUCIICHUS UIUH B
MHOTOTpaHHHUKAaX.

25 [ToBTOpEHME: MIOLAAX MHOTOYTOJILHUKOB, POPMYIIBI IS TIOIIAEH,
COOOpaKeHHSI TO00HS.

26 [ToBTOpEHME: MIOLAAX MHOTOYTOJILHUKOB, (POPMYIIBI 1JIs TTOIIACH,
COOOpaKeHHsI TO00HS.

27 [ToBTOpEHUE: IO MHOTOYTOJIBHUKOB, ()OPMYJIBI JUIs TUIOIIA/IEH,
COOOpaKeHHsI TO00HS.

28 [Inomanu ceyeHrii MHOTOTpaHHUKOB: ILIOIIAAN [TIOBEPXHOCTEH, pPa3pe3aHus Ha
YacTH, COOOpa)keHUs Mo1o0usl.

29 [Inomany ceyeHnii MHOTOTPaHHUKOB: ILIOIIAAN [TIOBEPXHOCTEH, pPa3pe3aHus Ha
4acTH, COOOpaXeHUs MOI00uSI.

30 KonTtpoabsnas padora Ne 2 «IloBropenne: MHororpanauku. CevyeHust
MHOTOTPAHHUKOB»

O0bém MHOrOrpannnka — 174

31 O06wem Tena. O0beM NPSAMOYToJIBLHOTO MapaljieNenHIe a.

32 3amauun 00 ynBoeHHH Ky0a, 0 KBajparype Ky0a; 0 TpUCEKIIMHU yIia.

33 CrepeoMeTpuuecKre 3aJjauu, CBI3aHHbIE ¢ 00BEMOM MPSIMOYTOJIHHOIO
napajuieNienuneaa.

34 [IpuknanHble 3a1auu, CBA3aHHbBIE C BEIYUCICHUEM 00BbeMa MPSIMOYTOJILHOTO
napajuieNienuneaa.

35 O0BeM MpsIMOi IPU3MBI.

36 CrepeoMeTpuuecKre 3a7a4u, CBSI3aHHBIE C BBIYMCICHUEM 00HEMOB IIPSIMOI
MIPU3MBI.

37 [TpuknaaHble 3aa4u, CBSI3aHHbBIE C 00HEMOM MPSIMOI IPU3MBI.

38 Brruncnenmne 065eMOB TeJ ¢ TOMOIIBIO ONpeieieHHOTro nHTerpaina. Oobem
HAKJIOHHOM MPU3MBI.

39 Brruncnenmne 065eMOB TeJ ¢ TOMOIIBIO ONpeieieHHOro nHTerpaina. Oobem
HAKJIOHHOM IUPaMUIBI.

40 ®dopmyna oobema nmupamuabl. OTHOMIEHHE 00FEMOB TUPaMUJ] ¢ OOIITUM YTIIOM.

41 ®opmyna oobeMa nupamusl. OTHOLIEHHE 00BEMOB TUPAMHJL C OOIIHUM YTIIOM.

42 CrepeoMeTpuuecKre 3a7jauu, CBI3aHHbIE C BHIYHCIEHUEM 00bEMOB HAKIIOHHOM
MIPU3MBI.

43 CrepeoMeTpHuuecKre 3a7a9, CBI3aHHBIE C 00BEMaMU MUPAMUIBI.

44 [Tpuknanueie 3ana4n mo Teme «O0BEMBI TEN», CBSI3aHHBIE ¢ 00bEMOM HAKIIOHHON
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IIPU3MBL.

45 [Mpuknanueie 3anaun o Teme «OO0BEMBI TEN», CBSI3aHHBIE C 00BEMOM MTUPAMU/IBL.

46 [Tpumenenne 06beMOB. BeruncieHne paccTosHUS 0 TUIOCKOCTH.

47 KonTtpoabHnas padora Ne 3 «O0beM MHOTOTPAHHUKA»

Tesna Bpamenus — 24y

48 Hunuaapudeckast TOBEPXHOCTh, 00pa3yIoIne MUIUHIPHIESCKON TOBEPXHOCTH.

49 Humuaap. [psmoit kpyrosoit nummaAp. [Imonaas mnoBEpXHOCTH LUIUHIPA.

50 Konnueckas moBepXxHOCTb, 00pa3yrole KOHMUECKOoi moBepxHocTH. KoHyc.

51 CeueHne KOHyca III0CKOCTBIO, MApaJIENbHOM MNIOCKOCTH OCHOBAHUS.

52 VYceueHnslit konyc. M300pakeHne KOHYCOB U yCEUEHHBIX KOHYCOB.

53 [Tnomans 60KOBOI M MOTHON MOBEPXHOCTH KOHYCA.

54 [Tnomaae 6OKOBOM M TIOJHOM TOBEPXHOCTH KOHYCA.

55 CrepeoMeTpHuuecKre 3a]a41 Ha 10Ka3aTeIbCTBO U BBIYMCIEHUE, IOCTPOCHUEM
CEYEHUI NWIMHAPA, KOHYCA.

56 CrepeoMeTpHuuecKre 3a7a4i Ha I0KA3aTeNbCTBO U BBIYUCIEHUE, IOCTPOCHUEM
CEUEHUH IUIMHAPA, KOHYCA.

57 [IpuknagHeie 3a1a4u, CBSI3aHHBIE C ITUJIUHIPOM.

58 [IpuknagHelie 3a1a4u, CBSI3aHHBIE C IIAJIMHIPOM.

59 Cdepa u map.

60 [lepeceuenue cepsl u mapa c miockocTeio. Kacanue mapa u cdepbl
IJI0CKOCTRI0. By v n3o6paxenue mapa.

61 [lepeceuenue chepsl 1 mapa c miockocTeio. Kacanue mapa u cdepbl
IJI0CKOCTHI0. By u n3obpaxenue mapa.

62 VYpasaenue chepsl. [Lnomans chepsl u ee gacTeit.

63 Cummerpus cepsl 1 mapa.

64 CrepeoMeTpHuuecKre 3a7a4d Ha I0Ka3aTeIbCTBO U BHIYKMCIECHUE, CBA3aHHbBIE CO
cdepoii u mapoM, TOCTPOESHUEM UX CEUYEHUH TIIIOCKOCTHIO.

65 CrepeoMeTpHuuecKre 3a7jaui Ha 10Ka3aTeIbCTBO U BBIUMCIIEHUE, CBSI3aHHBIE CO
cdepoii u mapoM, TOCTPOESHUEM X CEUYEHUH TIIIOCKOCTHIO.

66 [Tpuknaanble 3a7auu, CBI3aHHbIE CO CHEPOil U HIAPOM.

67 IToBTOpEHME: OKPYKHOCTH HA INIOCKOCTH, BBIYUCIIEHUS B OKPY>KHOCTH,
CTaHJIapPTHBIE MTOAO0USI.

68 Pa3znuynble KOMOMHALIMY TEJ BPALEHUS! © MHOTOTPAaHHHUKOB.

69 3amaun o Teme «Tesa v MoBepXHOCTH BPAIICHUS

70 3agaum o Teme «Tena u MOBEPXHOCTH BpAILICHUSD)

71 KonTposbHas padora Ne 4 «Tejia 1 NOBEpXHOCTH BPALlEHHUS»

Ii1omaam MoBepXHOCTH U 00bEMBI KPYIJIBIX TeJ — 94

72 O6bem nmumuHApa. Teopema 06 00beMe MPSMOTOo MUJIWHIPA.

73 Brruuciienue 00beMOB TeJ ¢ IOMOLIBIO ONpeIeIeHHOro nHTerpaia. Oobem
KOHYyca.

74 [Tnomanu 60KOBOI U OTHOM MOBEPXHOCTH KOHYCA.

75 CrepeoMeTpuuecKre 3a7auu, CBI3aHHbIE C BBIYMCIEHHEM 00bEMOB IIMIINHIPA,
KOHYyca.

76 [Tpuknaaneie 3agaun 1o TeMe «O0BEMbI U TUIOIIAAN TOBEPXHOCTEH Tell.

77 O6beM mrapa 1 mapoBoro cexropa. Teopema 06 ooweme mapa. [Tnomane chepsl.
CrepeoMeTpuyeckre 3aJauu, CBI3aHHbIE C BRIYUCIEHHEM 00BEMOB 111apa,
11apOBOT'0 CErMEHTA U IIAPOBOI0 CEKTOpA.

78 [Tpuknanueie 3anaun 1o TeMe «O0bEeMBI TeN», CBsI3aHHbIE ¢ 00bEMOM I1apa U
wiomazabio chepsl. COOTHOIIEHUS MEXTY IJIOLIAIIMU TIOBEPXHOCTEH U
00BEMaMu MOAOOHBIX TEI.

79 [Tono6HbIe Tena B mpocTpancTBe. M3MeHeHue oobeMa npu mo1o0uu.
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CrepeoMeTpHuyecKre 3aJaui, CBI3aHHbIE C BEIYUCICHHEM 00BEMOB TEN U
TJIONIAZeH TOBEPXHOCTEH.

80 Kontpoabsnas padora Ne 5 «Ilsiomaam noBepxHocTH U 00beMbl KPYIJIbIX
T

JABukenus — Su

81 JIBmxenust npoctpancTBa. OtobpaxeHus. [[BuxeHus 1 paBeHCTBO QUTYP.
OO01me cBOIicTBA IBKEHUIA.

82 Buns!l aBukeHU: apajuleabHbIN IEPEHOC, LEHTPAIbHAs CHMMETPHS, 3€pKalbHas
CUMMETpUS1, IOBOPOT BOKPYT NPSMON.

83 ITpeoOpaszoBanus noxodus. [Ipsmas u chepa Ditnepa.

84 I'eomeTpuueckue 3a1auu Ha IPUMEHEHNE ABHXKEHUS.

85 KonTpoabHasi padora Ne 6 «BekTopbl B IpocTpaHCTBE»

IloBTOpEHUE, 00001IeHNE U CHCTEMATU3ALMs 3HAHUI — 174

86 Oo6o0m1aromiee MOBTOPEHUE MOHATHI U METOI0B Kypca reomerpun 10-11 kitaccos,
cuctemaTtusanus 3HaHui: «llapanenbHOCTh NPSIMBIX U TNIOCKOCTEHN B
IIPOCTPAHCTBE

87 O6o0m1aromiee MOBTOPEHUE MOHATUN U METOAOB Kypca reomerpun 10-11 kitaccos,
CUCTEMaTU3alus 3HaHU: «BEKTOpBI B IPOCTPAHCTBE

88 Ob6o61maroniee MOBTOPEHNUE MOHIATHI U METO0B Kypca reomeTpuu 10-11 kiaccos,
cUCTeMaTu3alus 3HaHu: «BeKTOpbl B MPOCTPAHCTBE»

89 O6o0m1aromiee MOBTOPEHUE MOHATUN U METOAOB Kypca reomerpun 10-11 kitaccos,
cucremMaruszanus 3HaHui: «O0beM MHOTOTPaHHUKA

90 Ob6o61maroniee MOBTOpPEHNE MOHITUN U METO/10B Kypca reometpuu 10-11 kiaccos,
cucremMaru3zanus 3HaHui: «OO0beM MHOTOTPaHHUKA

91 Ob6o61maroniee MOBTOpEHNE MOHITUN U METO/10B Kypca reomeTpuu 10-11 kiaccos,
cucremaru3anus 3HaHui: «[1momaan moBepXHOCTH U 00BEMBI KPYTIIBIX TEID»

92 Ob6o61maroniee MOBTOpPEHNE MOHITUN U METO/10B Kypca reometpuu 10-11 kiaccos,
cucreMaru3anus 3HaHui: «[1momaay moBepXHOCTH U 00BEMBI KPYTJIBIX TEID»

93 HTorosasi KoHTpoOJILHast paboTa

94 HToroBasi KOHTpPoOJILHasI padoTa

95 [ToBTOpeHue, 0000IICHNE U CUCTEMATH3AINS 3HAHUM.

96 HcTopus pa3BUTHSI CTEPEOMETPUN KaK HAYKU U €€ pOJIb B pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUH.

97 Hcropus pa3BUTHS CTEPEOMETPUN KaK HAYKU U €€ POJIb B PA3BUTHH
COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUH.

98 HcTopus pa3BUTHSI CTEPEOMETPUN KaK HAYKU U €€ pOJIb B Pa3BUTHU
COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUH.

99 HcTopus pa3BUTHSI CTEPEOMETPUN KaK HAYKU U €€ pOJIb B Pa3BUTHU
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH.

100 Hcropus pa3BUTHS CTEPEOMETPUN KaK HAYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUH.

101 Hcropus pa3BUTHS CTEPEOMETPUN KaK HAYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHUH.

102 Hcropus pa3BUTHS CTEPEOMETPUN KaK HAYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUH.

HTOI'O - 1024
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