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HHOACHUTEJIBHAA 3AIIUCKA
HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

['eomerpust sBIsETCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CpeIHEro oomero oopa3oBaHusi, Tak Kak
o0ecrieynBaeT BO3MOXKHOCTh H3YYEHHUS IMCLUUIUIMH €CTECTBEHHOHAYYHOH HAIpPAaBICHHOCTH W MPEIMETOB
ryMaHuTapHoro nukia. [Tockonbky joruueckoe MblluieHue, GopMUpyeMoe MpU U3YYEHUU O0y4YaroUMMUCS
MOHATUMHBIX OCHOB T'€OMETPUM, IPU JOKA3aTEeIbCTBE TEOPEM M IIOCTPOCHUHM LENOYKH JIOTHYECKUX
YTBEPXKICHUN MpU PEIICHHMH TIEeOMETPUYECKHX 3a/lady, YMEHHME BBIJBUraTh M OINPOBEPrarb I'MIOTE3BI
HEIMOCPEACTBEHHO HCIOJIb3YIOTCS MPU PEHIEHUMH 33Ja4 €CTECTBEHHOHAYYHOIO IMKJIA, B YaCTHOCTH
¢bu3nIecKux 3a1adu.

Llenbs ocBOoeHUs MporpaMmbl ydeOHOTo Kypca «l'eoMeTpusi» Ha yriiyONE€HHOM YpOBHE — DPa3BUTHE
WH/IMBUYAIBHBIX CIIOCOOHOCTEH 00yUJaIOMIMXCsl IPU U3YYEHUH T€OMETPHH, KaK COCTABIISIFOIIEH MPEeIMETHOM
obnactu «Maremaruka U HHPOPMATUKaA» depe3 00eCIedeHHEe BO3MOKHOCTH MMPUOOPETCHUS U UCIIOJIB30BAHUS
Oosiee TIIyOOKHMX T'€OMETPUYECKUX 3HAHUH W NEHCTBHH, CIIEUM(UYHBIX T€OMETPUH, U HEOOXOTUMBIX IS
yCIIEUTHOTO MPOodecCOHAIbHOTO 00pa30BaHUsl, CBI3aHHOTO C UCTIOJIb30BAHUEM MATEMATHUKH.

[IpuopuTeTHBIMU 3a7a4aMyd  Kypca TE€OMETpUM Ha YIrayOJIEHHOM YpOBHE, PACHIUPSIONIMMU U
YCUITUBAIOIUMU Kypc 0a30BOT0 YPOBHSI, SIBISIOTCS:

® pacuIMpeHHEe MPEJCTaBICHUS O TEeOMETPUM KaK 4YacTh MHUPOBOU KyIbTYpbl U (OpPMUPOBaHHE
OCO3HAaHUS B3aUMOCBS3H FEOMETPUH C OKPYKAIOILIUM MUPOM;

¢ hopMupoBaHUe MpeACTaBICHUSI O IPOCTPAHCTBEHHBIX (UTypax Kak O BAKHEHIINX MaTEeMaTUYECKHX
MOJEJISAX, TO3BOJISIFOLIUX ONMCHIBATh U U3y4aTh PA3HbIE SABJICHUS OKPYKAIOLIEr0 MUPA; 3HAHUE MOHSITUITHOTO
anmnaparta 1no pasaeny «CtepeoMeTpus» IKOJIBHOTO Kypca T€OMETPUH;

e popMUpOBaHUE YMEHHS BIAJETh OCHOBHBIMHM TMOHATHUSMU O MPOCTPAHCTBEHHBIX (UIypax M HX
OCHOBHBIMM CBOWCTBaMU; 3HaHHE T€OpeM, (OpMYJI U YMEHUE UX IPUMEHAThH; YMEHUS JOKa3bIBaTh TEOPEMbI U
HaXO/UTh HECTaHIapPTHBIE CIIOCOOBI PElIeHNUs 3a/1aY;

e (hopMHUpOBaHHE YMEHHUS PACIIO3HABATh HA YEPTEKAX, MOJEIAX U B PEAIbHOM MUPE MHOTOTPaHHUKU U
TeJa BPAIleHUs]; KOHCTPYUPOBATh FEOMETPUUECKUE MOJIENH;

¢ popmMHupoBaHUE TOHUMAHHUS BO3MOXHOCTH aKCMOMAaTUYECKOTO MOCTPOEHHSI MaTEMAaTHUECKUX TEOPHIA;
(dbopMHpOBaHNE TOHUMAHHUS POJIM AKCMOMATUKHU IIPU MPOBEICHNUN PACCYKICHUI;

e opmMupoBaHUE yYMEHMs BJaJE€Th METOAAMU JI0KA3aTEIbCTB WU aJTOPUTMOB PELICHMS; YMEHMS HUX
IIPUMEHSITh, IPOBOJUTD JT0OKA3aTEIbHBIE PACCYKACHHS B XOJ€E PEIIECHUS CTEPEOMETPUUECKUX 3a/1ad U 3a4a4 C
NPAaKTUYECKUM COJEp)KaHUEeM; (OPMHPOBAHUE MPEACTABICHUS O HEOOXOAMMOCTH JI0Ka3aTelIbCTB IpPHU
00OCHOBAaHMU MAaTeMaTHUECKUX YTBEP)KICHUH UM pOJIM AaKCHOMAaTHMKH B IPOBEACHUU JETYKTUBHBIX
pacCyKJIeHUH;

® pa3BUTHE M COBEPIICHCTBOBAHWE HMHTEUIEKTYAJIbHBIX M TBOPYECKUX CHOCOOHOCTEH oOyuaromuxcs,
II03HABATEIbHON aKTUBHOCTH, UCCIIE0BATENIbCKUX YMEHUI, KpUTUUHOCTH MBIIIJIEHNS, HHTEpECA K U3YUEHHIO
TE€OMETPHH;

¢ popmupoBanue (PyHKIHOHAIBHON TIPaMOTHOCTH, PEIEBAHTHOM T'€OMETpUHU: YMEHHUS pacro3HaBaTh
MIPOSIBJICHUS] TEOMETPUUECKUX MOHATUH, 0OBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAIUAX U
OpU  U3YYEHUM JPYruX y4eOHBIX TMPEeIMETOB, TMPOSBICHHUS 3aBUCUMOCTEH H  3aKOHOMEpPHOCTEH,
MOJIETTMPOBAHUS PeabHbIX CUTYallUi, UCCIEeIOBAHUS MTOCTPOCHHBIX MOJENel, MHTePIPETalluy MMOJIYyYeHHbIX
pe3ynabTaTOB.

OcHoBHBIE coaepkaTenbHble TuHUK Kypca «['eomerpun» B 10—11 kiaccax: «IIpsiMble 1 II0CKOCTH B
MIPOCTpaHCTBE», «MHOrorpaHHukn», «Temna BpameHus», «BEeKTOpbl U KOOPAWHATHI B MPOCTPAHCTBEY,
«/IBUKEHMSI B IPOCTPAHCTBEY.



CdhopmynupoBanHoe B DenepaqbHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM CTaHIAPTE CPEIHETro
obmero oOpa3oBaHus TpeOOBaHHME «yMETb OIEPUPOBATh MOHATUSMHU», PEJICBAHTHBIX TEOMETPUU Ha
yray6néaaoM ypoBHe oOydenus B10—11 kiaccax, OTHOCHUTCS KO BCEM COJEP)KATEIBHBIM JIMHUSAM YIeOHOTO
Kypca, a popMHUpOBaHUE JIOTHIECKUX YMEHHI PacIpelIeNIeTCs] HE TOJIBKO TI0 COJIEPKATEIbHBIM JIMHUSIM, HO H
no ronam oOyuenus. Conepkanue oOpa30BaHUs, COOTBETCTBYIOIIEE MPEJAMETHBIM PE3yJIbTaTaM OCBOCHHS
[TpumepHOit pabodeli TporpaMMBl, pacrpeneI€éHHbIM M0 ToJjaM 00Y4YeHUsI, CTPYKTYPUPOBAHO TaKUM 00pazoMm,
9TOOBI KO BCEM OCHOBHBIM, NPUHIMITHAIBHBIM BOIPOCaM OOyYaroIIuecss oOpaliainch HEOJHOKPATHO. DTO
MO3BOJISICT OPTraHU30BaTh OBJAJICHUE T'€OMETPHUCCKUMH MOHATUSMH W HaBbIKAMH IIOCJIEJOBATENbHO U
MOCTYIATENBHO, C COOIOICHUEM IPUHIIUITA IPEEMCTBEHHOCTH, a HOBBIE 3HAHHS BKJIIOYATh B OOIIYIO CHCTEMY
TEOMETPHUECKUX NPEACTABICHUN OOYYaloUMXCs, pacmupsas ¢ yroyonss e€, o0pa3ys NpodHbIe
MHOYKECTBEHHBIE CBSI3H.

[epexoa kK U3y4EHHUIO TEOMETPUH HA YTIyOJIEHHOM yPOBHE ITO3BOJISCT:

— cOo3JaTh YCJIOBUS i qU(depeHIanuu 00ydeH s, TOCTPOCHUSI WHANBUIYAIbHBIX 00pa30BaTEIbHBIX
nporpamMm; 0OeCIeUuTh YrIIyOJEHHOE W3YyYCHHE NEOMETPUH KaK COCTABIIIONICH Y4eOHOTrO IpeaMeTa
«MaremaTtukay;

— MOATOTOBUTHh OOYYAIONIMXCS K MPOJOJDKECHHIO M3YYCHHUS MAaTeMaTHKU C y4ETOM BbIOOpa Oymyriein
npodeccuu, odecneunBas MPEeMCTBEHHOCTh MEKAY OOIIMM U TIPOQEeCcCHOHATBHBIM 00pa30BaHUEM.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

B VuebHoMm mnaHe Ha u3ydyeHue yriyOnéHHoro kypca reomerpuu B 10—I11 kimaccax oTBOAMTCS He
MeHee 3 yueOHbIX 4acoB B HEJEII0 B TEUEHHE KaXI0ro rojga oOydeHus, BCEro 3a JiBa roja oOyuyeHus — He
MmeHee 204 yueOHbIX 4acoB.

IInanupyemsblie npeaMeTHbIe pe3ybTaThl 0cBOeHHs IIpuMepHoii padoyeii nporpaMmsl (10 rogam
o0yueHus)

OcBoenue yueOHOTO Kypca «l'eoMeTpusi» Ha YpOBHE CpeIHEro o0Iero oOpa3oBaHusl TOKHO
oOecreunBaTh AOCTHIXKCHUC CIICAYIOINX NPEIMETHBIX 06pa30BaTeJ'II)HI>IX PE3YIbTATOB!

10 kaace

e (CB00OAHO ONEPUPOBATH OCHOBHBIMHU MOHSATHSIMH CTEPEOMETPUH TPU PEIICHUH 33/1a4 U TIPOBEICHUH
MaTEeMaTHYECKUX PACCYKICHHM.

e [IpuMeHSTh aKCHOMBI CTEPEOMETPHH U CIIEJICTBUS M3 HUX MPU PEUICHUH FeOMETPUUECKUX 3a/1a4.

e KiaccudunupoBarh B3aMMHOE PACIOIOXKEHUE MPSIMBIX B MPOCTPAHCTBE; TUIOCKOCTEH B MPOCTPAHCTBE;
MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

e CBOOOIHO ONIEPUPOBATH MOHITHUSMH, CBSI3aHHBIMH C YTJIAMH B POCTPAHCTBE: MEXKIY MPSIMBIMH B
MPOCTPAHCTBE; MEXKAY NMPSMOM U MIOCKOCTHIO.

e  CBO0OOAHO OTEPHPOBATH MOHSATHIMH, CBSI3aHHBIMHA C MHOTOTPaHHUKAMH.

e (CB0O0OOAHO pacro3HaBaTh OCHOBHBIE BUIBI MHOTOTPAaHHUKOB (TIpU3Ma, MUpaMHa, MPSIMOYTOIHHBIN
napasenenumnes, Kyo).

e KiaccudunupoBarb MHOTOTPAHHHUKH, BEIOMPAst OCHOBAHHMS JIJIsl KITACCHU(UKAITUH.

e  (CB00OAHO OMEPUPOBATH MOHATHIMM, CBSI3aHHBIMH C CEYEHUEM MHOTOTPAaHHUKOB IJIOCKOCTHIO.

e  BrmonHATE mapajuienabHOE, IEHTPATTLHOE U OPTOTOHAIBLHOE MTPOSKTUPOBaHUE (PUTYP Ha IUIOCKOCTD;
BBITIOJTHATH U300paKeHUs (PUTYpP Ha TUIOCKOCTH.



Ctpouth ceyeHHuss MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJJAMH, BHINOIHATH (BBIHOCHBIE) IIJIOCKUE YEPTEKU
U3 PUCYHKOB MIPOCTHIX 0OBEMHBIX (PUTYp: BH]I CBEPXY, COOKY, CHU3Y.

Bbruuciiare miomaayn noBepXHOCTe MHOTOTPaHHUKOB (ITpU3Ma, TUPAMH/IA), FEOMETPUUECKUX Tell C
MpUMEHEHHEM (HOPMYIL.

CB000/IHO OIEpUPOBAThH MOHATUAMHU: CUMMETPHSI B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMETPHH;
LEHTP, OCh U IIIOCKOCTh CHMMETPHH (DPUTYPBI.

CB000/IHO OTIEPHPOBATH MOHSATHIMHU, COOTBETCTBYIOIIMMHU BEKTOPAM U KOOPJMHATAM B IPOCTPAHCTBE.
BbInonHATE AeHCTBUS HaJl BEKTOPaMH.

Pemate 3agaun Ha J0Ka3aTENbCTBO MAaTEMaTHYECKUX OTHOIIEHUM M HaXOXIEHHE T'€OMETPUUYECKHX
BEIMYMH, MPUMEHSsT W3BECTHbIE METOAbl INPH PELICHHH MaTeMAaTU4YEeCKUX 3a/ad IOBBIIIEHHOTO U
BBICOKOT'O YPOBHSI CIIOKHOCTH.

[IpuMeHnsaTh mpocTeiiline NnporpaMMHbBIE CpPEICTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IPH
pELIeHUH CTEPEOMETPUYECKHX 3a/1a4.

W3BnekaTb, mpeoOpa3oBbIBaTh W MHTEPIPETHPOBATH  MHPOPMALMIO O  IPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEkKaX U PUCYHKAX.

[IpuMeHATh MOMyYEHHbIE 3HAHUS Ha NPAKTHUKE: CPAaBHUBAThb M AHAIM3MPOBATh peajbHbIE CHUTYallUH,
NPUMEHSTh M3YYCHHBIC IMOHATHS B IPOIECCEe MOWCKA PEIICHWS MaTeMaTW4ecKu chopMyTupoBaHHOMN
npoOJIeMBbl, MOJCIHPOBATh PEaJbHBIE CHUTYyallMd Ha S3BIKE T€OMETPHH, HCCIEAO0BAaTh IOCTPOSCHHBIE
MOJIEIM C WCIIOJNIb30BaHUEM T'E€OMETPUYECKUX TIOHSATHA M TeopeM, ammapara aireOphl; pemaTh
IIPAKTUYECKHE 3aJ]auH, CBSI3aHHbIE C HAXOX/IEHUEM F€OMETPUUECKUX BETHMYHUH.

Wwmets npezcraBieHus 00 OCHOBHBIX 3Talax pa3BUTHUsS I'€OMETPUM KaK COCTaBHOM yacTu (pyHAaMeHTa
pa3BUTHUS TEXHOJIOTUI.

11 kaace

CB00O/IHO ONEepHpPOBATh NOHATUSAMHU, CBA3aHHBIMU C LIMJIMHIPUYIECKON, KOHUYECKOH U cheprudeckoit
MOBEPXHOCTSAMU; OOBSACHATH CIIOCOOBI MOTYyYEHHUS.

OnepupoBaTh NOHATUSMHU, CBI3aHHBIMU C T€JIAMU BPALIEHUS: [IMJIMHIPOM, KOHYCOM, Cepoii U IapoM.
Pacnio3naBath Tena BpamieHus (LWIMHIP, KOHYC, cdepa U 1map) U 0ObSICHITH CIOCOObI MOIYYEHUS Tel
BpallleHus.

KnaccudumupoBats B3auMHOE pacrosiokeHue chepbl U MI0CKOCTH.

BbIuuciaTe BENWYMHBI 3JE€MEHTOB MHOTOIPDAaHHMKOB UM Tel BpalleHus; OO0bEMBI W  IUIOUIAJU
MIOBEPXHOCTEN MHOTOTPAHHUKOB U TEJI BPALIEHUs, TEOMETPUUECKUX TeJNl ¢ MPUMEHEHUEM (hopMyI.
CB00OHO OMEpUpPOBATH MOHATUSAMH, CBSI3AaHHBIMUA C KOMOMHAIMSMH TeJ BpallleHHus 1 MHOTOIPaHHUKOB!
MHOTOTPaHHUK, BIUCAHHBIA B cepy U OMUCAHHBIN OKOJIO cdepbl; chepa, BOUCAHHAS] B MHOTOI'PAaHHUK
WM TEJIO BpAILECHUS.

BbruncnsTe COOTHOMIEHHSI MEXAY MJIOMAASIMH TOBEPXHOCTEN U 00bEMaMU OIOOHBIX Tell.

N300pakaTh M3yyaemble (UIyphl; BBINOJHATH (BBIHOCHBIE) IUIOCKHE UYEPTEXHU U3 PUCYHKOB HPOCTHIX
00BEMHBIX QUTyp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUECHHUS TEJ BPAIICHHUS.

W3BnekaTb, MHTEPIPETUPOBATH W  NpeoOpa3oBbIBaTh  HMH(GOpPMAIMIO O  MPOCTPAHCTBEHHBIX
reoMeTpUUYecKuX Qurypax, npeAcTaBIeHHYIO Ha YepTeKaxX U PUCYHKaX.

CB000/1HO OMEpHPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE onepanyy Haji BEKTOPaMH.

3azaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKaPTOBOM cHUCTEME KOOPAMUHAT.



e Pemate reoMeTpu4ecKue 3aa4d HAa BBIUMCICHUE YIJI0B MEXAY MPAMBIMHU M IJIOCKOCTSIMU; BBIYMCIICHHE
pacCTOSIHUM OT TOYKHU [0 IUIOCKOCTH; B LIEJIOM, Ha IIPUMEHEHHUE BEKTOPHO-KOOPAMHATHOIO METOAA IPH
peLICHuN.

e (CB00OAHO oOmepUPOBaTh IOHATHSAMM, CBSI3aHHBIMM C JBM)KEHHEM B IPOCTPAHCTBE; 3HATH CBOMCTBA
JIBMOKCHHM.

®  BBHINOJHATH M300pKEHHS MHOTOTPAHHUKOM M TEJI BpalleHWs TMpH [apajulebHOM IEepeHoce,
LEHTPAJIbHOW CUMMETPHUH, 3€pKaJbHOW CHUMMETPUH, IIPU IOBOPOTE BOKPYT MPSAMOI; MpeoOpa3oBaHUs
noxoous.

e CrpouTh Ce€YE€HUS MHOTOTPAaHHUKOB W TeJl BPALICHUSA: CEUCHMs IUIMHApa (HapajjiebHO MU
NEPIEHANKYIIIPHO OCH), CEUEHUs] KOHyca (MapajuleJbHOE OCHOBAaHMIO M IPOXOJIIEe Yepe3 BEPIINHY),
CEYeHM 11apa.

e lcnonp3oBaThb METOABI IIOCTPOCHHUS CEYCHMM: METOJ CJIENOB, METOJ BHYTPEHHETO IPOEKTUPOBAHUSA,
METO/ IIEPEHOCA CEKYIEH TUNIOCKOCTH.

e Jloxa3bIBaTh F€OMETPUYECKUE YTBEPIKICHUS.

o Ilpumensatp reomerpuueckue (akThl Uil PELICHUs CTEPEOMETPUUYECKUX 3aJay, MPEeAroaratoinmx
HECKOJIbKO IIaroB PEIICHHsI, €CIIM YCIIOBHS IPUMEHEHUS 3a/1aHbl B SIBHOK M HESIBHOU (hopme.

e Pemate 3amauM Ha J0Ka3aTEIbCTBO MAaTEMATUYECKUX OTHOLICHUN M HAaXO0XKIEHUE TE€OMETPUYECKUX
BEJINYMH.

e [IpumeHATH NPOrpaMMHBIE CpPEACTBA W 3JIEKTPOHHO-KOMMYHMKAIIMOHHBIE CHCTEMBI IIPU DPELICHUU
CTEPEOMETPUYECKHX 3a]1a4.

e [IpumeHATh MOITY4YECHHBIE 3HAHUS HA NPAKTUKE: CPAaBHUBATh, AHAIU3UPOBATH U OLEHUBATh pEaJIbHbIC
CUTyalluM; NPUMEHATh HW3Y4YCHHBIC IIOHATHSA, TEOPEMBI, CBOWCTBA B MPOLECCE IIOMCKA PELICHUs
MaTeMaTH4ecku CcGOpPMYJIMPOBAHHONM MpOOJIEMBbl, MOJIEIUPOBATh pEaJbHblE CHUTYallud Ha S3bIKE
T€OMETPHUH, UCCIIEN0BATh IOCTPOECHHBIE MOJECIIN C UCIIOJIE30BAHUEM I€OMETPUUECKUX MOHATUU U TEOPEM,
amnmapara ainreOpbl; pelaTh NPaKTHUECKUE 3aJlaud, CBS3aHHbIE C HAaXOXKICHUEM TIe€OMEeTPUYECKUX
BEJINYMH.

e Uwmerp npezcTaBieHus 00 OCHOBHBIX 3Talax pa3BUTHS I'€OMETPUM KaK COCTaBHOM yacTh (yHAaMeHTa
Pa3BUTHS TEXHOJIOTUI.

COJAEPKAHUE YYEBHOI'O KYPCA (I10 'OJAM OBYYEHMUA)

10 kaace

IIpsimble ¥ MIIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHSA cTepeoMeTpuH. Touka, mpsMas, IUIOCKOCTh, MpocTpaHcTBo. I[loHsTue 00
AKCHOMAaTHYECKOM ITIOCTPOCHUH CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUU U CIIECACTBUS U3 HUX.

B3auMHOe pacnosoxeHue MpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOLIUECS, MapajuleIbHbIE U
CKpeluBaromuecs npsMsie. I1Ipu3Haku ckpemuBaromuxcs npsamelx. 1lapannenbHoCTs NPSAMBIX U IUIOCKOCTEH
B IPOCTPAHCTBE: MapajulelIbHbIE MPSMbBIE B IPOCTPAHCTBE; NMApAJIIENBHOCTh TPEX NMPSAMBIX; MAapaIEIbHOCTh
npsiMONt M TIocKoCTH. [lapannenpbHoe W IEHTpajdbHOE MPOCKTUpPOBaHUE, M300pakeHue ¢uryp. OCHOBHBIC
CBOMCTBa MapajIeIbHOTO MpoeKTupoBaHus. M3o0paxenue ¢uryp B mapamienbHOW NPOEKUUU. YTIbl C
COHANPABJICHHBIMA CTOPOHAMHM; YIrOJ MEXAYy HpSAMBIMH B IpOCTpaHCTBE. [lapaiienbHOCTh IUIOCKOCTEM:
napaiesibHble TUIOCKOCTH; CBOMCTBA MapajieNbHbIX II0cKocTel. [IpocTeiime npocTpaHCTBEHHbBIE (DUTYPBI
HAa IJIOCKOCTH: TETPAdP, NapajlIeIeIUIIe]]; IOCTPOCHUE CEUCHUM.



[lepneHIUKYIAPHOCTD MPSAMON U IUVIOCKOCTH: NEPIEHIUKYISIPHBIC IMIPSIMBIE B MPOCTPAHCTBE, MPAMBIE
NapaJuleIbHbIE U NEPIEHIUKYISAPHBIE K IUIOCKOCTH, IIPU3HAK NEPIECHAUKYJIAPHOCTU IPSAMON M IUIOCKOCTH,
TeopeMa O MpsIMOW MEepHEHAMKYISIPHON IIocKocTH. OpToroHanbHOE IpoekTupoBaHue. llepneHaukymsap u
HaKJIOHHBIE: PACCTOSIHUE OT TOUYKHU JI0 IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 IIOCKOCTH, IPOEKIHs (QUTYpHI
Ha IUIOCKOCTh. [lepneHAMKYISIpHOCTh IUIOCKOCTEH: MPHU3HAK IMEPHEHIAUKYIIPHOCTH [BYX IUIOCKOCTEH.
Teopema o Tpéx nepneHIuKyIIApax.

VYriael B NpOCTPAHCTBE: YIrOJd MEXKAY NPSIMOM M IUIOCKOCTBIO; ABYTPAHHBIM YroJ, JJUMHEWHBINA Yroi
JBYTpaHHOro yria. TpéxrpaHHblii 1 MHOrorpaHsHbsle yribl. CBOMCTBa IUIOCKUX YIJIOB MHOI'OTPAHHOIO YyrJja.
CpolicTBa INIOCKUX M [JBYTPaHHBIX YIJIOB TPEXIPAHHOrO yria. Teopembl KOCHHYCOB W CHHYCOB JUIA
TPEXTPAHHOTO YIJIA.

MHororpaHHMKH

Bunbl MHOrorpaHHukoB; pa3BépTka MHOrorpaHHuka. [Ipum3ma: N-yrospHass npusma; npsamas H
HaKJIOHHas MpU3Mbl; OOKOBas M TIOJHAas IOBEPXHOCTb Mpu3Mbl. llapamnenenunesn, NpsMOYroabHBIN
napajuleJienunes u ero cporcrsa. Kparuaiiuue nmyTw Ha MOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa.
IIpoctpanctBenHass Teopema Iludaropa. Ilupammpa: n-yrosipHas HUpamMyaa; NpaBHIbHAs U ycedyEHHas
nupamubl. CBoiicTBa pébep M OOKOBBIX I'paHed NpaBUIbHOM mupamuabl. [IpaBUIbHBIE MHOTOTpPaHHUKU:
IIpaBUJIbHAA NIPU3Ma U IIPABUIIbHAS IMPAMUJA; [IPaBUJIbHAS TPEYroJIbHAs IMpaMua U IPaBUIIbHBIN TETPadD;
ky0. [IpeacraBinenue o npaBUIbHBIX MHOTOTPAHHUKAX: OKTAd/Ip, OAEKadIp U UKOCAIP.

Bbluncnenue 3J€MEHTOB MHOTOIPDAaHHUKOB: péOpa, JauaroHanu, yriael. Ilimomans  GokoBoit
[IOBEPXHOCTU M IIOJHOM IIOBEPXHOCTH NPSMOM MpHU3MBI, IUIOIAAb OCHOBaHWM, Teopema O OOKOBOMH
MIOBEPXHOCTU MpsAMON npusMbl. [lnomans G0KOBOIM MOBEPXHOCTH M MOBEPXHOCTH MPABUIBHOM MUPAMUIbI,
TeopeMa O IUIOLAaU YCEUEHHON MTUPaMUIBbL.

CuMMeTpHst B IPOCTPAHCTBE. DJIEMEHTHI CUMMETPUM NPaBUIIBHBIX MHOTOTpaHHMKOB. CUMMETpuUs B
IIPaBUJILHOM MHOTOI'DAHHMKE: CUMMETpHUs IapajulejenuIle]a, CAMMETPUS NPABUIBHBIX IPU3M, CUMMETPUS
MIPaBUJILHON TUPAMUIBI.

BexkTopbl M KOOPANHATHI B IPOCTPAHCTBE

IlonsaTHs: BEKTOp B IPOCTPAHCTBE; HYJIEBOM BEKTOpP, JUIMHA HEHYJIEBOIO BEKTOpA; BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIECHHBIE M IPOTHUBOIIOJIOKHO HAMpaBICHHBIE BEKTOPbl. PaBEHCTBO BEKTOPOB.
JIeWicTBHsI C BEKTOpaMU: CJIOKEHHE M BBIUMTAHME BEKTOPOB; CyMMa HECKOJBKHMX BEKTOPOB; YMHOXKEHUE
BeKTOpa Ha uyucio. CBoiicTBa cioxkeHUs BeKTOpoB. CBOMCTBA yMHOXKEHMsI BekTopa Ha uucio. [lonsarue
KOMILIaHapHble BeKTOpHI. [Ipn3Hak koMIutaHapHOCTH TPEX BEKTOpOB. [IpaBumio napamienenunena. Teopema o
pa3joKEeHUU BEKTOpa MO TPEM HEKOMIUIaHApHBIM BekTopam. [IpsMoyroibHas cucTeMa KOOpIWHAT B
npoctpanctBe. Koopaunatsl BekTopa. CBsA3b MEXIY KOOpPAWHATaMU BEKTOpAa U KOOPJAHWHATaAMH TOYEK. YTOI
Mex 1y BekTopamu. CKaJIsipHOE POU3BEIEHUE BEKTOPOB.

11 xknacc

Tena Bpamenust

[ToHATHS: UMAMHOPUYECKas MOBEPXHOCTh, KOHMYECKas MOBEPXHOCTb, c(eprueckas MOBEPXHOCTD,
oOpa3yromue noBepxHocTel. Tena BpalieHus: HUIMHAP, KOHYC, YCEUEHHBIH KOHYyC, cepa, map. Bzanmuoe
pacnosoxeHue chepsl U MIIOCKOCTH; KacaTelbHas IUIOCKOCTh K cepe. M300pakeHne Ten BpalleHHs Ha
mI0cKOCTH. Pa3BépTka mummHapa U Konyca. CuMmMmeTpus cepsl U mapa.

0O6BEM. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00bEME MPSIMOYTOJIBHOTO MapajieenuIe1a u
cneactBus u3 He€. OOBEM MpsAMON M HAKIIOHHOM MPHU3MBI, IUIMHIPA, THpaMHUIbl U KoHyca. OO0BEM mapa u
L1apOBOT'O CErMEHTA.



KOM6I/IHaHI/II/I TEJI BpallCHUA U MHOI'OI'PAaHHUKOB. HpI/I3Ma, BIIMCaHHAA B HUJIUHAP, OIMMMCAHHAsA OKOJIO

mHapa. [lepeceuenne cdepbl U mapa ¢ miockocTbio. Kacanue mapa u cdepsl miockoctblo. [loHsTHe

MHOTOT'paHHHKA, OTIMCAHHOTO OKOJIO c(hepbl, chepbl, BIMCAHHONH B MHOTOTPAHHHK UJIH TEJIO BPAIICHUS.

[Tnomaap MOBEpXHOCTH MUIUHAPA, KOHYCa; TUTomanb cdepsl u e yacreii; [lomobue B mpocTpaHCTBeE.

OtHomenue 00bEMOB, IUIOLIACH TOBepXHOCTEH MOoA0OHBIX (uryp. [IpeobpazoBanue momoOus, TOMOTETHS.

Pemenne 3aaa4 Ha IJIOCKOCTU C UCIIOJIB30BAHUEM CTEPEOMETPHUICCKUX METO0B.

HOCTpOGHI/Ie CeueHH I MHOI'OI'paHHUKOB W TEJI BpallCHUA: CCUCHHA LIUIIMHIPA (HapaJ'IJ'IeJ'IBHO n

MEPIEeHIUKYJIAPHO OCH), CEUeHHUs KOHyca (MapajijieIbHOE OCHOBAHMIO M MPOXOJSIIEe 4Yepe3 BEpIIUHY),
CeUeHHs 1Iapa; METOJIbl TIOCTPOCHUSI CEYCHUI: METOJ CIIEOB, METO/l BHYTPEHHETO MPOSKTUPOBAHUS, METOJ
IIEpEHOCA CEKYIIEH TIOCKOCTH.

BekTopbI M KOOPAUHATHI B IPOCTPAHCTBE
BekTops! B npocTpancTBe. Onepauuu HaJl BeKkTopamu. BekropHoe ymMHOXeHHE BEeKTOpoB. CBolicTBa

BCKTOPHOI'O YMHOXCHUS. HpﬂMOYl"OJ'IBHaH CUCTCMAa KOOpAUMHAT B IIPOCTPAHCTBC. KOOpI[I/IHaTLI BCKTOpaA.
Paznoxenue BCKTOpa 110 6a31/10y. KOOpI[I/IHaTHO-BCKTOpHHﬁ MCTOJ IIpU PCIICHHUH I'COMETPUICCKHUX 3a1aY.

JBu:keHHsI B IPOCTPAHCTBE
IBuwxenust mnpoctpancTBa. OtoOpakenus. J[BikeHus u paBeHCTBO ¢uryp. OOmmue cBoiicTBa

JNBIKEHUWA. BUibl NBUKEHUI: NMapajuIeIbHbIM IEPEHOC, LEHTPAIBbHAS CUMMETpPHs, 3€pKajbHas CHUMMETPUs,
MOBOPOT BOKPYT mpsimoii. [IpeoGpazoBanus momodus. [psimas u cdepa Ditnepa.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA
(10 I'OJAM OBYYEHMUA)

10 ks1acc (He meHee 102 yacoB)

HasBanue
pa3nena
(TemblI) OcHOBHBIE BU/IBI A1eSITEJIbHOCTH
OcHOBHOE coepkaHue

Kypca yyalmxcs

(KoJIMYecTBO

4acoB)

Beenenne OcHoBHBIE OnpeneasiTh MIOCKOCTh Kak (purypy, B

B NMPOCTPAHCTBEHHBbIE PUTYPBI. | KOTOPO BBIMIOJIHAETCS MJIAHUMETPUSI.

crepeoMeTpH ITonsTus CTEpEOMETPHUH: Jenatb IIPOCTEULLINE JIOTUYECKUE

10 TOYKa, TMpsMasi, IUJIOCKOCTb, | BHIBOABI U3 aKCHOMATHKH MJIOCKOCTH.

(23 9) POCTPAHCTBO. OcHOBHBIE [IpuBoauTH IpUMEPbI peanbHBIX
npaBuia  U300paKEeHHs  Ha | 0OOBEKTOB, ujeanu3anuen KOTOPBIX
pUCYHKE MJIOCKOCTH, | SIBJIIFOTCSI aKCHOMBI T€OMETPHH.
napajiebHbIX PSIMBIX Nzyuarts, MPUMEHSITh MIPUHIIUATIBI
(0Tpe3KOoB), cepeIMHBI OTPE3Ka. | TOCTPOCHUS CEUCHUM.

[ToHsTHA: MEepeceKaromuecs HUcnoab3oBath IS IMOCTPOEHUSA

INIOCKOCTH, IICPCCCKANOIINCCA
mpsAMas u IIJIOCKOCTD,

CEYEHHI METOJI CIIEI0B, METO/] BHYTPEHHETO
IIPOEKTUPOBAHHUS, METOJI IEPEHOCA CEKYLIEH
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MOJIYIIPOCTPAHCTBO.
MHOTOrpaHHUKH,

U300paKeHne IPOCTENIINX

IIPOCTPAHCTBEHHBIX ¢uryp,

HECYILIECTBYIOIIHNX OOBEKTOB.

AKCHOMBI CTEpeOMeTPUH U
nepBble CIeCTBUS U3 HUX.

CriocoObl 3aaHusl MPSIMBIX
H IJIOCKOCTEH B IPOCTPAHCTBE.

O6o3HaueHusT MPSAMBIX |
IJIOCKOCTEHN.

Ceuenus. N3o00paxxenue
CEUYCHUH THUpaMUIbl, Kyda u
OPU3MBI, KOTOPBIE TMPOXOMIST
yepe3 ux péopa. MzobpaxkeHue

[IepeCeUYCHUs MOJTYYEHHBIX
IJIOCKOCTEN.  PackpamvBaHue
IIOCTPOECHHBIX CEUCHUU
pPa3HBIMH IIBETAMMU.

Meton cJie0B IS
MOCTPOCHMSA CeYCHMH.
CaoiicTBa IepeCEYEHUN
MIPSIMBIX U IJIOCKOCTEMN.
[Toctpoenue CCUCHUH B
nupamujzie, Kyboe 1o Tpém

Toukam Ha péOpax. Co3zmgaHue
BBIHOCHBIX UYEpTEXeH U 3aluch
1aroB TOCTPOCHUS.

IHoBTOpEHue
IJIAHUMETPHUH.

Teopema 0
MPONOPIIMOHANIBHBIX OTpEe3Kax.
[TomoGOue TPEYTOJILHUKOB.
Teopema Menenas. Pacu€rel B
CEUYEHUAX Ha BBIHOCHBIX
yepTexKax.

Hctopus pa3BUTUS
MJIAHUMETPUU U CTEPEOMETPUU

IIJIOCKOCTH.

Pemiatb crepeoMeTpuyecKue 3a1aun: Ha
OMpPENICIICHUE BUIA CEUYCHUS] U HAXOXKJICHHE
€ro IUIOIIaau.

AKTyanu3upoBath (PakTel M METOJBI
IJITAHUMETPHH, pEIEBAaHTHBIC TEME,
IIPOBOAUTH AHAJIOTHM.

HUcnonb3oBarh mnpu pemieHuH 3aaad
ClIeyIOIIKe TUIAaHUMETPUYECKHe (aKThl U
METO/BI:

Teopempr Paneca 1 0 TPONOPLUUOHAIBHBIX
OTpe3Kax. AJNTOPUTM JIEJIEHHs OTpPEe3Ka Ha N
paBHbIX yacter. Teopema Menenasi.

PaBHOOEIpeHHBINH TPEYTOJIbHUK.
PaBHOCTOpOHHUI TPEYTOJIbHUK.
[IpssMOyroJibHBIA TpeyronbHUK. (CBONCTBO
CpPEIHEH JIMHUU TpeyroybHUKa. (CBOMCTBO
OMCCEKTPUCHI yria TPEYTrOJIbHUKA.
CBOMCTBO MEJIMaH TPEYTOJbHUKA.

[Ipu3Haku nogo0us TPEYrOJIbHUKOB.

Hoayyars npeacTaBJIeHus 00
OCHOBHBIX 3Tanax pa3BUTHS T€OMETPHUM KaK
COCTaBHOM YacTh (yHIAMEHTa pa3BUTHS
TEXHOJIOTUH

B3anmMHoe
PacnosioKeH
He MNPAMBIX
B
NPOCTPAHCTB
e

BzanmHoe  pacnosoxeHue
OpsIMBIX B IIPOCTPAHCTRBE.
CxpeluBaroniyecs MpsSIMBIE.
[Ipu3Haku CKpemMBaKOIINUXCA
MPSIMBIX.

[TapamienbHple npsiMbIE B

Kuaaccuguuuposarp B3aMMHOE
PACIIOJIOKEHUE TMPSAMBIX B IMPOCTPAHCTBE,
WUTIOCTPUPYST  PUCYHKaMM W TPUBOAS
MIPUMEPBI U3 PEATBHOMN KU3HU.

Jdoxka3pIBaTh TEOpEMY 0
CYIIECTBOBAHUM U €AUHCTBEHHOCTH




(6 4)

npocTpaHcTBe. Teopema o0
CYILIECTBOBAHUHU u
€MHCTBEHHOCTH npsIMOit

MAPALIEITBHON JaHHOM MPSIMOM,
OPOXOJSAIIEH  Yepe3  TOYKY
IIPOCTPAHCTBA M HE JIeXKAIEH
Ha JaHHOW mpsMmou. Jlemma o
MEPECECUCHUH  NapaJlIeIbHBIX
MPSIMBIX MJIOCKOCTBIO.
[TapannenbHOCTh TPEX MPSMBIX.
Teopema 0 TpEX MapauICIbHBIX
IPSIMBIX.

Teopema 0
CKPELIMBAIOIINXCS IPSAMBIX.

[TapamtensHOE
npoektupoBanre.  OCHOBHBIE
CBOMCTBA 1apajuIeIbHOTO
IIPOEKTUPOBAHMUSL.

N300paxkeHne pa3HbIX QUIYyp B
MapajuIeIbHON NPOEKIUH.

LleHTpanbHas NPOEKLIHUSL.

Yron ¢ coHanpaBiICHHBIMH
CTOPOHAMHM.  YTOl  MEXKIY
PSIMBIMHU.

3aaun Ha J0Ka3aTeIbCTBO U
UCCJIEIOBAHNE, CBS3aHHBIE C
pacHoJIOKEHUEM  TPSIMBIX B
IPOCTPAHCTBE

MapajuieIbHON MPSIMOU, TIPOXOIAIICH Yepe3
TOYKY IPOCTPAHCTBA M HE JeXKalled Ha
JIpYyrol MpsIMOM; JIEMMY O THEPECECUECHUU

MJIOCKOCTH TIBYMSI napajijieIbHbIMU
NPSIMBIMH; TEOPEMY O TPEX MapajuiesIbHbBIX
MPSMBIX.

Jloka3bIBaTh MIPU3HAK

CKPEILUBAIOIIUXCA MPSIMBIX,
CKPEIMBAIOIIUXCS MPAMBIX.

Jloka3pIiBaTh TEOPEMY O paBEHCTBE
YTJIOB C COHAIPABICHHBIMU CTOPOHAMH.

OO0bsACHATD, 4YTO Ha3bIBACTCS
MapaiieIbHbIM u IICHTPaJIbHBIM
MIPOCKTUPOBAHUEM M KaK BBITOJHICTCS
MIPOCKTUPOBAHKE (PUTYP HA IIOCKOCTD.

Jloka3biBaTh CBOMCTBA MApPAILICIBHOTO
MPOEKTUPOBAHMSL.

HN300paxkaTh B MapayieaIbHON TPOEKIUU
pa3Hble TEOMETPUYECKUE (PUTYPBI.

Pemath crepeoMeTrpruueckue 3ajadyd Ha
JI0Ka3aTeJIbCTBO u HCCJICIOBAHUE,
CBSI3aHHBIC C PACMOJIOKEHUEM TMPSAMBIX B
MIPOCTPAHCTBE.

IIpoBoaurts

TEOpeMy O

JOKa3aTeIbHbIC
paccyxaeHus pu peleHnn
F€OMETPUYECKUX 3a7a4, CBI3aHHBIX CO
B3aMMHBIM PACIOJIOKEHUEM TPSIMBIX B
IIPOCTPAHCTBE.

CpaBHHMBATD, aHAJIM3MPOBATH "
OLICHUBATb  YTBEPKICHUS C  LEJbIO
BBIBJICHUSL JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCyKICHUM.

MopaeaupoBarb pealbHbIE CHUTYyalWH,
CBS3aHHBIE CO B3aMMHBIM PaCIOJIOKEHUEM
NpsIMBIX B IIPOCTPAHCTBE, Ha  S3BIKE
rEOMETPHH.

HccaenoBarb MOCTPOEHHBIE MOJETU C
WCIIOJIb30BaHUEM I'€OMETPUYECKUX MMOHIATUI
U TEeopeM, ammapara ajireOpbl, HUPPOBHIX
pecypcos.

Hoay4yarb npeacraBJjieHHe 0
LHEHTPAIbHOM  IPOCKTUPOBAHUM H 00
UCTOPHUH padOT MO TEOPUH NEPCIEKTUBBI

Mapajean

[lonsTus: napaJiCJbHOCTDb

KaaccupuumnpoBarb B3aMMHOE




HOCTh OpsMOM M TUIOCKOCTHM B | paCHOJIOKEHHWE TMPSMOW U IUIOCKOCTH B
NPAMBIX M | IPOCTPAHCTBE. MIPOCTPAHCTBE, MPUBOJASI COOTBETCTBYIOIINE
IUI0CKOCTEH [Ipyu3Hak  mapayIeabHOCTH | IPUMEPHI U3 PEATIbHON KU3HHU.
B npsMON U IIJIOCKOCTH. DopMyJTHPOBATH ONpeJIeTICHUE
npoctpancTB | CBolicTBa MapajuieIbHOCTH | HapaJUIEIbHBIX NPSIMOM U TIIOCKOCTH.
e MPAMOM U TIOCKOCTH. Joxka3pIBaTh MPU3HAK 0
(8 u) ['eomeTpudeckne 3amadd Ha | MAPAUIEIBHOCTH NPSIMOM M IUIOCKOCTH;
BBIYMCIICHUE U JOKA3aTEIbCTBO, | CBOMCTBA  MAPAJJIENBHOCTH  INPAMOU U
CBSI3aHHBIC C MAPALIEIBHOCTBIO | IUIOCKOCTH.
NpAMBIX W IUIOCKOCTEH B Pemiate crepeoMeTrpuueckue  3agayu
IIPOCTPAHCTBE. BBIYMCIICHUS U JOKAa3aTeJIbCTBO, CBA3AHHBIE
ITocTtpoenue CEUECHHS, | C MAPaAUICIbHOCTHIO MPSIMBIX U IUIOCKOCTEU
IIPOXOALIEIO0 Yepe3 [aHHYIO | B IPOCTPAHCTBE.
OpsMyl0  Ha  4YEepTEekKE U Pematp mnpakThyeckue 3aJaud  Ha
[1apaJiyIeIbHOTO JIpPYTOU | IOCTPOCHUE  CEUYEHUMHM  HA  4YepTexkax
npssMoil. Pacuér oTHOIIEHUH. | TeTpa’apa U NapajuieIenuneaa.
[TapannensHas MIPOEKIINS, Pemiatb crepeoMeTpuyecKue 3aauu,
IIPUMEHEHUE Ul IIOCTPOCHMS | CBA3aHHBIE C  IIOCTPOCHUEM  CEUYECHUH
CEYEeHUI KyOa U | IUIOCKOCTHIO.
napasuleJIenuneaa. IIpoBoauTL JOTMYECKHM  KOPPEKTHBIE
CaoicTBa napajuieNienuneaa | A0Ka3aTelbHbIE PACCYKICHUS NPU PEIICHUN
Y TIPU3MBI. F€OMETPUYECKUX  3a7ad  CBA3AHHBIX C
[TapannensHple TIOCKOCTH. | TAPAUIEIBHOCTBIO MIJIOCKOCTEN.
[Ipu3naku [apajlyIeIbHOCTH CpaBHuBarthb U aHAJIU3MPOBATDH
JBYX INIOCKOCTEU. Teopema o | peajpHble  CUTyallUd,  CBSI3aHHBIE  C
napauieIbHOCTH Y | MAapAJUICIIBHOCTBIO NPSIMOW U IUIOCKOCTH B
€IMHCTBEHHOCTU  IUIOCKOCTH, | IPOCTPAHCTBE; MOAEJIMPOBATH pPEaJIbHBIC
MPOXOASIIEN YEPE3 TOUKY, HE | CUTYyalluH, CBSI3aHHBIC C IMApaAJUICIbHOCTHIO
[IPUHAJICKALLY IO JAHHOM | IPSAIMOM M IUIOCKOCTH B IPOCTPAHCTBE, Ha
IIJIOCKOCTH U CIIEACTBUS U3 HEE. | A3BIKE T€OMETPUU
CBoiicTBa  mapajUIeIbHbBIX
IJIOCKOCTEN: O MapajuIeIbHOCTH
OpSIMBIX ~ TEPECEUCHUS]  MPHU
NIEPECECUYEHNUHN JIBYX
MapajuIeIbHbIX TUIOCKOCTEN
TpeThEH; 00 OTpe3Kax
napajuiesIbHbIX MPSIMBIX,
3aKJIFOYEHHBIX MEXKITY
napajuieIbHbIMU [IOCKOCTSAMU;
O TIEPECEYEHHUH TMPSIMOM  C
JIBYMS napauieIbHbIMU
TTIOCKOCTSIMU
Iepnenau | IloBTopenue: Teopema | AKTyanu3upoBaTh (aKTbl M METOJbI
KyJasipuocth | [ludaropa Ha  miIOCKOCTH, | TUIAHUMETPHH, pEIICBaHTHBIC TEeMe,
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NpsIMbIX  H
IJIOCKOCTEH
B
NMPOCTPAHCTB
e

(25 9)

TPUTOHOMETPHUS
IPSAMOYTOJIBHOTO
TPEYTOJIbHUKA.
CaoiicTBa
IPSIMOYTOJIBHOTO
napasuleJIenunea.
Brruncienne mIMH OTPE3KOB B
KyOe U IPSAMOYTOJIBHOM
napasuleJIenunese.
[leprieHIMKYISAPHOCTD
IPSMOU U IIOCKOCTH. [Ipr3Hak
NEPHEHAUKYJIIPHOCTH  MPAMOU
U IUockoctd. Teopema o

KyOa u

CYyILLIECTBOBAHUU U
€UHCTBEHHOCTH IIPSAIMOH,
MPOXOJAIIEH  4Yepe3  TOUYKY
IIPOCTPAHCTBA 17§
[IEPIECHIUKYJIAPHON K
wiockoctyu.  Ilmockoctn  m

NEPIEHIUKYJIAPHbIE UM MPsAMast
B MHOT'OTPaHHHKAX.
[TepnienauKysIp u
HaKJIOHHAs.
[TocTpoenune nepneHauKysipa
13 TOUKH Ha MPSMYIO.

Teopema 0 TPEX
NepneHanKyapax (mpsamas u
oOpatHas).

Yron MEKITY
CKPELIMBAIOIINMHUCS MPSMBIMHU.
ITouck NEPHEHANKYJIIPHBIX
OPSIMBIX C OMOLIBIO
MEePIEHANKYIIPHBIX
IIJIOCKOCTEN

OpTtoronansHOE
POEKTUPOBAHUE.

[locTpoenue ceueHuit KkyoOa,
IIPU3MBI, [IPaBUJILHOM
UPAMUJIbI C MOMOILBIO

OPTOTrOHAJIIBHOMN IIPOECKIIUU.
CummMmerpuss B NpPOCTPAHCTBE

IIPOBOAUTH AHAJIOTUU.

DopMyIHPOBATH onpeaeJIeHHs:
MEPIIEHAUKYIISIPHBIX MPSMBIX B
IIPOCTPAHCTBE;  ONPENEIICHHE  IPSAMOM,
IIEPIICHIUKYJIIPHOU K TUIOCKOCTH.

Jloka3biBaTh: JIEMMY 0
MIEPIICHINKYJIIPHOCTA JIBYX MapajuleIbHbBIX
NPSAMBIX K TPETbEU NPSAMOM; TEOPEMBI O
CBS3U MEXIY MAPAIIIEIBHOCTBIO NMPAMBIX U
UX NEPHEHAUKYIAPHOCTBIO K INIOCKOCTH.

Joka3pIBaTh: TEOPEMY, BBIPAKAIOLIYIO
MPU3HAK MEPHEHIUKYISIPHOCTH MPAMON U
IJIOCKOCTH; TEOpEMY O CYLIECTBOBAaHUU M
€JUHCTBEHHOCTH  IpPsAMOW, MPOXOAALICH
4yepe3 JaHHYI0 TOUYKY U NEPHEHAUKYIAPHON
K JaHHOU INIOCKOCTH.

HN3o0paxkath B3alMHO
MEPIICHAUKYJISIPHBIE TPSIMYIO U TIJIOCKOCT.

DopMyJUPOBATH CBOWCTBO
MEPIEHAUKYJIIpa MO  OTHOUIEHHUIO K
IJIOCKOCTH.

I[Monyyars mnpeacraBjieHue O 3HAYCHUU
NepHeHANKYIApa s JAPYyrux oljacTeu
Hayku ((pusuka, DSHepreTuKa, JazepHbIC
TEXHOJIOTUH), B PEaTbHOMN XKM3HU (TEXHHKA,
OKpY’Karolasi 00CTaHOBKa).

Jloka3pIBaTh yTBEPKICHUS, CBSI3aHHBIC C

MPOEKIMEN  MNpsIMOM  HA  IUIOCKOCTb,
HETIEPIICHINKYJSIPHYIO K OTOM MTPSMOM.
Jdoxa3pIBaTh TEOpEMY 0 TPEX

MEPHEHIUKYIApax U TEopeMy OOpaTHYIO

TEOPEME O TPEX NMEPIEHIUKYIAPaX.
Hoayuarsb npeacraBJjieHue

OPTOTrOHAJIBHOM MPOEKTUPOBAHUM.
Jloka3pIBaTh TEOPEMY O MPOCKIHNHU TOUKHU

00

Ha IPSIMYIO.
Pemate  cTepeoMeTpuyecKue — 3aJauu,
CBA3aHHBIE  C  NEPHEHAMKYJSAPHOCTBIO

MPSAMOM U TIOCKOCTH.
Pemiats npukinaaHeie 3a1a4u, CBSI3aHHBIE
C HaXO0XJIECHUEM T€OMETPUUECKUX BEITUYHH.

OTHOCUTEJILHO mwiockoctr. | Pemars  crepeomerpuueckue  3a1aud,
[TnockocT  CHUMMETpPUil B | CBSA3aHHBIE C IPMMEHEHUEM TEOPEMBI O TPEX
MHOT'OIPAHHHKAX. [Tpu3Hak | NEpIEHAUKYISAPAX, HaXO0XJICHUEM
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NEPHNEHINKYJIAPHOCTA MPSIMOM
U IUIOCKOCTH Kak CJIEJICTBUE
CUMMETPHH. [IpaBuIIbHBIE
MHOT'OTPaHHUKHU

Pacuér paccrostHuil OT TOYKHM
a0  miockoctd.  CrocoOsl
OMYCTUTh  NEPHEHIUKYJISAPHL:
CUMMETpPHS, CIABUT TOYKH IIO
napauieabHo npsiMod. Casur
[0 HEMAapAJUIEIbHOM IPSMOU,
U3MEHEHHE PACCTOSHUMN

PACCTOAHUI, IOCTPOEHUEM MPOCKIIUH.

CpaBHuBaTh U aHAJIM3MPOBATH
YTBEPXKACHUSI  C  LEIbK0  BBISBJICHUSA
JIOTUYECKU KOPPEKTHBIX M HEKOPPEKTHBIX
pacCyKJICHUMU.

AHAJIUM3UPOBATH M MOACJHUPOBATH Ha
A3bIKE TEOMETPUM DPEaJbHbIE CHUTYallUH,
CBSI3aHHBIC c NEPIEHIUKYJIAPHOCTBIO
NpsAIMOM M IUIOCKOCTH;  HCCJIEN0BATh
IIOCTPOCHHBIE MOJIENIA, B TOM 4YHUCIE U C
MCIIOJIb30BAaHUEM allapara ajireopbl

Yriasl
paccTrostHusi
(16 9)

H

[ToBTOpEHUE: yrOom MEXAY
OpsIMBIMM ~ Ha  TUIOCKOCTH,
TPUTOHOMETPHS B

IPOU3BOJIHLHOM TpPEYTOJIbHHKE,
TeopeMa KOCHHYCOB.

[loBTOpEHne: yrom Mexnay
CKPEIIUBAIOIIAMUCS TNPSIMBIMU
B IIPOCTPAHCTBE.
['eomerpuueckue METOIbI
BBIUMCIICHUS  yIja  MEXIY
MPSIMBIMM B MHOTOTPAaHHUKAX.

JIByrpaHHbIi YIOJL
CBOMCTBO  JMHEWHBIX YIJIOB
IBYI'PAHHOTO yIJIA.

[leprieHnuKyIApHBIE
IIJIOCKOCTH.

CaoiicTBa B3aMMHO
NEPIEHANKYJIIPHBIX
TTIOCKOCTEMN. ITpuszHak
IIEPIIEHIUKYJIIPHOCTH
TUIOCKOCTEN; TeopeMa 0
IpsSMOM  IEpECEYEHUst  JBYX
IIJIOCKOCTEN
NEPNEHINKYJISIPHBIX  TPEThEU
MJIOCKOCTH.

[IpssMoyTOIBHBIN
napasjeaenunes; KyO;
U3MEPEHHUS, CBOWCTBA
MIPSIMOYTOJIBHOTO

napauiesnenunena. Teopema o

AKTYaqIu3upoBaTh (aKThl U METOJBI

TUTAHUMETPUH, pEJIEBAHTHBIC TEME,
MIPOBOAUTH AHAJIOTHH.
®opmyMpoBaTh onpeJieTICHUE

JBYTPaHHOTO yIJIA.
Jloka3pIBaTh CBOMCTBO PAaBEHCTBA BCEX
JIMHEWHBIX YTJIOB JBYIPAHHOTO YTJIA.
KunaccuguuupoBars IBYyTrpaHHbBIE YTJIBI
B 3aBUCHUMOCTH OT UX T'PaJlyCHON MEpBHI.
DopMyJIHPOBATH omnpeacieHue
B3aMMHO IEPIIEHIUKYJIPHBIX TUIOCKOCTEMN.
Jloka3pIBaTh TEOpPEMY O IpPHU3HAKE
NEPHEHANKYJIIPHOCTH JIBYX INIOCKOCTEN.

®opmyaMpoBaTh CJIEJICTBHE (u3
NIpHU3HAKA) 0 NEPIICHINKYIIPHOCTH
IUIOCKOCTH, KOTOpas  TMEpIEHANKYIISIpHA

MpsAMOM, II0 KOTOPOW NIEPECEKAOTCS IBE
IJIOCKOCTH, 3T IIJIOCKOCTSIM.

Jloxka3pIBaTh  YTBEPXKICHUS O  €ro
CBOMCTBaX; TEOPEMY M CIEACTBHE W3 HEE O
JIAAr OHAJISIX MPSMOYTOJIBHOTO
napasuieJIenuneaa.

Pematp crepeoMeTpuyecKME  3a/1auu,
CBSI3aHHBIE C MEPIEHAUKYIIPHOCTH MPSAMBIX
51 IJTIOCKOCTEH, VCIIOJIB3YS
TJIaHUMETPUUECKUE (PaKThl U METO/IBI.

IIpoBoauTh JIOTMYECKHM  KOPPEKTHBIE
JIOKa3aTeIbHbIC PACCYKACHHUS MPU PELIEHUH
FEOMETPUYECKUX  3aJay, CBSI3aHHBIX C
MEPIEHANKYJISIPHOCTHIO TIJIOCKOCTEM.
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TUaroHajn MPSMOYTOJILHOTO
napajjieJenunesa u CiaeaCTBUE
U3 HEE.

AHAJIM3UPOBATL M MOJEJIHPOBATH HA
S3bIKE TEOMETPUM peajbHble CHUTYyalluH,
CBA3aHHBIE  C  MEPHEHAUKYJISPHOCTHIO

CrepeomeTpuueckue U | IPSAMBIX U TIJIOCKOCTEH.
IIPUKJIATHBIE 3a/1a4u, HccaenoBarb MOCTPOEHHBIE MOJIENH, B
CBSI3aHHBIE  CO  B3aWMHBIM | TOM YHUCJIIE M C HUCIIOJb30BAHUEM armapara
PACIOJIOKCHUEM  TIPSMBIX | | alireOpHI.
IJIOCKOCTH. Pemarsp MIPUKJIaHbIC 3a71a4H,
IloBTOpEHHE: CBSI3aHHBIC c HAXO0XJICHUEM
CKPEIHBAIOIINECS MPSIMBIE, | TEOMETPUUECKUX BETUYNH
[apajuleyibHble  IUIOCKOCTH B
CTaHIAPTHBIX
MHOTOIrPaHHHKAX.
[Tapa IapajuIeNIbHBIX
IIJIOCKOCTEN Ha
CKPEIIUBAIOLINXCS PSIMBIX,
paccTosiHue MEXKITY
CKPELIUBAIOLIUMUCS TPSIMBIMU
B IIPOCTBIX CUTYaLUSX.
Onyckanue
MEPIICHANKYJIIAPOB,
BBIUHCIICHUE PACCTOSIHUM  OT
TOYKM JI0O TOYKH; MPSIMOMU;
IJIOCKOCTH.
Brruncienne  paccrosiHuiM
MEXTY CKPEUIMBAIOIINMUCS
NpAMBIMU c IIOMOIIIBIO
NEPIIEHANKYJIIIPHOU
IIJIOCKOCTH.
TpéxrpanHbli yIoJl,
HEPABEHCTBA ISl TPEXTPAHHBIX
YTJIOB.
Teopema [Tudaropa,
T€OpPEMbl KOCUHYCOB U CUHYCOB
TUTSt TPEXTPAHHOTO yria.
DJIEMEHTBI chepuueckoit
TEOMETPUHU: re0/IE3NYECKHE
JIMHUU Ha 3emiie
MmHororpan Cucremarnzauus  3HAHUU: Paborath ¢ yueOHHUKOM: 3a7aBaTh
HUKH MHororpanHuk 151 €ro | BOIIPOCHI, JeTaTh 3aMEYaHus,
(7 9) aneMeHThl. [lupamupma. Bupael | koMmmeHTapuu.
nUpaMuz. IIpaBunbHas AHAJIU3MPOBATH PEUICHHE 3a/1a4H.
NUPAMUJA. PucoBathb BBITYKIIbIE MHOTOTPAHHUKHU C
[Tpu3zma. [Ipsamas U | 3aJaHHBIMHA CBOMCTBAMHU; BOCCTAHABJIMBATH
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HAKJIOHHAs OPU3MBIL. | OOIIMIA BUJ BBITYKJIOTO MHOTOIPaHHUKA MO
[IpaBunbpHas nipusma. [IpssMOl | IBYM €r0 IPOEKIHSIM.
napajuielIenunes, Jloka3piBaTb ~ CBOWCTBA  BBIIYKJIIOTO
IPSAMOYTOJIbHBIN MHOTOTPaHHHKA.
napajiesnenumnen, Kyo. PucoBarth BBINYKIIbIE MHOTOTPAHHUKHU C
BplllyKkiible MHOTOIDAaHHUKU. | pa3HOM  3UJIEPOBOM  XAapaKTEPUCTUKOW;
Teopema Ditnepa. [IpaBuibHbIE | MCCAEA0BATH  BO3MOXKHOCTH — TTOJTYYCHUS
51 [IOJIyIIPaBUIIBHBIC | pe3yJIbTaTa MPHU BAPbUPOBAHUN TAHHBIX.
MHOT'OTPaHHUKHU Jloka3pIBaTh CBOMCTBA NPAaBHJIBHBIX
MHOTOTPaHHHUKOB. IlnanupoBaTh
IIOCTPOCHUE IMPABWIBHBIX MHOTOTPAHHUKOB
Ha TIOBEPXHOCTSX JPYTrUX MPaBUIIbHBIX
MHOTOTPaHHHKOB
BekTopel B [TonsiTne  BekTOpa Ha AKTyanu3upoBatb (akTbl W  METOHBI
NPOCTPAHCTB | INIOCKOCTH U B IIPOCTPAHCTBE. | INIAHUMETPUH, pETCBaHTHBIC TeMe,
e Cymma u Pa3HOCTh | MPOBOAUTH aHAJIOTHH.
(12 u) BEKTOPOB, MPaBUIIO OnepupoBaTh NOHATUSIMH: BEKTOP HA

MapaJUICJIENNUIEIa, YMHOKEHHUE
BEKTOpA HAa YHUCJIO, PA3JIOKEHHUE
BeKTOpa 1Mo 0Oasucy Tpéx
BEKTOPOB, HE JIEXKaIUX B
OJIHOM IIJIOCKOCTH.

CkansipHoe TpPOU3BEACHUE,
BBIUMCJICHUE  yIJla  MEXIY
BEKTOpPAMU B MPOCTPAHCTBE.

[Ipocreiimme  3amaum ¢
BEKTOpAMU

IIOCKOCTH u B MIPOCTPAHCTBE;
KOMILTaHAPHBIE BEKTOPBI. [TIpuBoauTH
npuMepbl PU3NIECKUX BEKTOPHBIX BEJIMYHH.

OcBauBaTh  TIpaBWja  BBINIOJHEHUS
JICUCTBUM CJIOKECHUS U BBIYMTAHUS
BEKTOPOB, YMHOXKEHHUS BEKTOpA Ha YKCIIO.

Jloka3biBaTh NPU3HAK KOMILJIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3piBaTh TEOPEMY O pA3JIOKECHUU

J000ro  BEKTOpa MO  TpEM  JTAaHHBIM
HEKOMILTAaHAPHBIM BEKTOpPaM.

IlpumensiTb  TpaBWwiIa  BBINOJHEHUSA
IerucTBUN CIIOKCHMUS u BBIUMTAHUS

BEKTOPOB, YMHOKE€HUSI BEKTOpa Ha YHCIIO
MIPU PEIICHUU 33/1a4.

HaxoauTh KOOpJIMHATBI BEKTOpa B
JJAaHHOM 0a3uce M CTPOUTHb BEKTOpP IO €ro
KOOpJAWHATaM.

BcnoMHUTBL  OIIPENICNIEHUE  CKAISIPHOTO
YMHOXEHUSA U €r0 CBOMCTBA. BBIUMCIATHL C
MOMOIIBI0 CKAIIPHOTO YMHOXKEHUS JJIMHBI

BEKTOPOB, YTJIBI MEXTY HUMH,
yCTaHABIINBATh HEPIICHIUKYJIIPHOCTD
BEKTOPOB.

AHAIM3UPOBATL U MOJEJIHUPOBATH Ha
A3BIKE TE€OMETPUM PpEAbHbIE CHUTYallHH,
CBSI3aHHBIE C (DU3MYECKUMHU BEKTOPHBIMU
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BEJIMYMHAMU.

Hcnoan3oBarh Ipu penieHUH 3ajad,
CBSA3aHHBIX C BEKTOPAMH B MPOCTPAHCTBE,
IUTAHUMETpHUUECKHEe (PaKThl U METOIbI

IToBTOpEHHUE,
00001IEeHNEe
u
cucTeMaTH3a
M 3HAHUH

(S 4)

Ceuenus MHOI'OT'PAaHHUKOB!

CTaHIAapPTHBIC MHOT'OI'PAaHHHUKH,
MCTOA CJICAOB, CTAHIAPTHBIC
IIIIOCKOCTH, MCPCCCUCHUA

IPSIMBIX U TUIOCKOCTEN
[TapannensHble NpsIMBIE U
IJIOCKOCTH: MapajiieibHbIC
CEUYCHMUS, PACUET OTHOLICHUH,
YIJIBI MEXTY
CKPEIIMBAIOIINMUCS MPSIMBIMH.

[lepnieniuKynsIpHBIE
EIISE 151 IIJIOCKOCTH:
CTaHJapPTHBIE apel
NEPIEHIUKYJIIPHBIX
IIJIOCKOCTEN 51 IIPSMBIX,
CUMMETPUM MHOTOI'PaHHUKOB,
TeopeMa 0 Tpex
NEPIEHIUKYJIIAPaX,
BBIYUCIICHUS JUIUH B
MHOI'OTPaHHUKAX

CB000aHO oOmepuUpPOBATH TOHATHUSIMH:
OTOOpa)KeHHE TMPOCTPAHCTBA Ha  ceds,
JBIDKEHUE TPOCTPAHCTBA; IIEHTpaJbHas,
oceBass W 3€pKajbHas  CHMMETPHH,
napajyielbHbli  MEPEeHOC; PaBEHCTBO U
nogobue Guryp.

Joka3bIBaTh YTBEPXKIECHUS O TOM, YTO

LEHTpaJbHAas, OceBas W  3€pKAJIbHAA
CUMMETPHH, HMapaJyIeNbHBIA  IIEPEHOC
ABJISIIOTCS.  JBWKCHUSAMH.  BBINOJHATH

npeoOpa3zoBaHus TOA00HS.

OnepupoBath NOHATUSAAMM:. TpsAMas U
cthepa Ditnepa.

Pemmats reomerpuyeckue
HCIIOJIb30BaHUEM JIBUKEHU.

Hcnonb30oBaTh m0OpH peUICHUH 3a/ad
JIBH>KCHUS IIPOCTPAHCTBA U X CBOMCTBA.

CpaBHuBaTh U aHAJIM3MPOBATH
YTBEPKIEHUSI C  LEJIbI0  BBISBICHUSA
JIOTUYECKN KOPPEKTHBIX M HEKOPPEKTHBIX
pacCyKJICHUM.

HccsienoBaTh NOCTPOECHHBIE MOJICIIH.

Hcnoab3oBaTh HU(PPOBLIE pecypChl

jagadn ¢C

11 knacc (He meHee 102 y4)

Ha3Banmue
pa3aesa (Tembl)
OcHOBHBbIE BU/IbI 1€ATEILHOCTH
Kypca OcHoBHOe coaep:xaHue
yyanuxcs
(KoJIMYeCTBO
4acoB)
AHasMTH4YeCKAas [ToBTOpeHme: KOOpPAMHATHI | AKTyaau3upoBaTh (PaKThl U METOJbI
reoMeTpus BEKTOpa Ha IUIOCKOCTH U B | IDJAHUMETPUM,  PEJIEBAHTHBIE  TEME,
(15 u) MPOCTPAHCTRBE, CKQJISIPHOE | MPOBOJIUThH AHAJIOTUHU.
IPOU3BEICHUE BEKTOPOB, CBoauThL JEUCTBUS C BEKTOpAMH K
BBIYUCJICHHWE  yIVla  MEX]Y | QaHAJJOTUYHBIM ~ JIGMCTBUSIM € HX
BEKTOpaMH B IIPOCTPAHCTBE. | KOOPJAMHATAMU.
YpaBHeHne MIPSIMOH, BenoMHUTH OIpEICIICHUE
IPOXOASLIEN YEPE3 ABE TOUKU. | CKAISIPHOTO YMHOKEHUS M €ro
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YpaBHeHUE IIJIOCKOCTH,
HOpMaJlb, YpaBHEHHE
MJIOCKOCTH B OTPE3Kax

BektopHoe mnpousBencHuE.
Jlunerinbie HEPABEHCTBA,
JIMHEWHOE MTPOTPaMMHUPOBAHUE

AHanuTH4eckue METOIbI
pacu€ra yriia Mexay npsiMbIMU
51 TTIOCKOCTSIMU B
MHOTOIrPaHHHKAX. dopmyna
paccTosiHUsT OT TOYKH  JI0
IJIOCKOCTH B KOOPJAUHATAX.

Haxoxnenue paccrossHuil ot
TOYKH JI0 TUIOCKOCTH B KyOe U
IIPaBUJILHOW IIUPaMHU/JIE

Boruncnare ¢
CKaJISIPHOTO YMHOKEHUSA JUTUHBI
BEKTOpPOB, YTJIBI MEXIy  HUMH,
YCTAHABIMUBATh  MEPHEHIUKYJISIPHOCTD
BEKTOPOB.

BbIBOAUTH YpaBHEHHUE IIOCKOCTH U
dbopMynly paccTOsHHS OT TOYKHA JO
IIOCKOCTH.

Pemarn 3a7a4u, coderas
KOOPJIMHATHBIN U BEKTOPHBIN METOJBI.

IIpoBoAUTH JTOrMYECKU KOPPEKTHBIC
A0KAa3aTeJIbHbIE PACCY:KICHUS IIPU
pELIEHNU TEOMETPUUECKUX 3a7a4d Ha
MIPUMEHEHUE BEKTOPHO-KOOPJAUHATHOIO
MeEToJa.

AHAJIU3MPOBATHL U MOJEJIMPOBATH

CBOMCTBA. ITIOMOIIIBIO

Ha  sA3bIKE  TIEOMETPUU  pEaJIbHbIC
CUTyalluH, CBs3aHHBIE BEKTOpaMU U
KOOPANHATaMH.

HccaenoBaTh TOCTPOSCHHBIE MOIEIH,
B TOM YHCIC M C HCIIOJIb30BAaHUEM
amrapara ajnreopsbl.

HUcnoab3oBars
MIPOTPaMMBI.

3HAKOMHUTBCS C UCTOPUEH pa3BUTHUS
MaTEeMaTUKHU

KOMIIBIOTCPHLIC

IToBTOpEHME,
00001IeHUE ]|
cucTeMaTU3alus
3HAHUM

(15 gyacoB)

CedeHnss MHOTOIPAHHUKOB:
CTaHJAPTHBIE MHOTOTPAaHHHKH,
METOJl CJIENOB, CTaHIApPTHBIE
IJIOCKOCTH, repeceyeHust
MPSIMBIX U TUIOCKOCTEN

[TapamienbHble  NpsiMbIE U
IIJIOCKOCTH: NapaijieIbHbIE
CEUCHUSI, pPACYET OTHOIICHHUM,
YIJIBL MEXK Y
CKPEIIUBAIOIIUMUCS NPSIMBIMU

[lepnenaukynsipHbIe
psiMbIE 151 IIJIOCKOCTH:
CTaHJapTHHIE napsbl
NEePIEHANKYJISPHBIX
IIJIOCKOCTEN 51 MPSIMBIX,
CHUMMETPUM MHOTOTPAHHUKOB,
TeopemMa 0 Tpex
NEepPNEHINKYJIIApax,

Crpouts ceueHus.

Pematb cTepeomerpuueckue 3anayu
Ha JIOKa3aTeJIbCTBO MAaTEMaTHUYECKUX
OTHOIIICHUH, HaXO0XJCHHUE
r€OMETPUYECKUX BEJIMYHH (IJTHH, YTIIOB,
TJI0IIaIe, 00BEMOB).

HUcnoab3oBarh peLeHn
CTEPEOMETPUYECKUX 3agad
MJIAaHUMETpUUECKre (DAKThI U METO/IBI.

IIpoBoaANTH JTOTHUYECKH KOPPEKTHBIE
JIOKa3aTeIbHbIE  PACCYXKIECHUS  IpHU
PEILICHUU CTEPEOMETPUUYECKUX 3a/1a4.

CpaBHuBaTh U aHAJU3HPOBATH
pealibHbIE  CUTyallud W  BBIABJIATH
BO3MOXHOCTb €€ MOJIECIUPOBAHUA HaA
A3BIKE TEOMETPHH.

MoaenupoBarsb pealnbHyI0
CUTYallMI0 Ha S3bIKE T€OMETPHUU U

pu
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BBIYMCIICHUS JUTUH B
MHOTOI'paHHUKaX

[ToBTOpEHuUeE: TUIOIIA U
MHOTOYTOJIbHUKOB,  (hOPMYJIBI

JUIS TUIOIAJICH, COOOpaKeHHS
og00us.

[Inomanmu CeUeHUU
MHOTOTPAaHHHUKOB: IUIOIIA N
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxeHus Moao0us

HCCJICA0BATh IMOCTPOCHHBIC MOJICIIH, B

TOM YHCI€ M C HCIOJb30BaHUEM
anmnapara anreopsbl.
Ucnoan3oBarh KOMITbIOTEPHBIE

MIPOTpaMMBbI MPHU PEIICHUH 3a/1a4.

O0ném
MHOTOTpaHHHKA
(17 9)

O06BEM Tena. O6bem
IPSAMOYTOJIBHOTO
napayenenunena. 3aaadd oo
YABOEHUU KyOa, O KBajpaType
Ky0a; 0 TPUCEKLIUH YTJIa.

Crepeomerpruueckue
3aJ1a4y, CBI3aHHBIE ¢ 00BEMOM
MPSIMOYTOJIBHOTO
napasuiesienunesa.

[Tpukannabie 3aJ1a4u,
CBSI3aHHBIE C  BBIYMCICHHEM
00BbéMa MPSIMOYTOJIBHOTO
napajuiesierumnena.

O0BEM NpAMON TPU3MBI.

Crepeomerpuueckue
3a7a4H, CBSI3aHHbIC c
BBIYUCIICHUEM 00BEMOB

npssmMout npusmsl. [Ipukiaansie
3aa4y, CBI3aHHBIE ¢ 00BEMOM
IPSIMOU TIPU3MBI.

Brruucnenne o0bEMOB TeT C
IIOMOIIBIO OIPEINEIIEHHOTO
unTerpana. OObEM HaAKIOHHOU
IIPU3MBI, TUPAMHUIBI.

®opmyia o0BEMa
MMUPAMUIBI. OTtHomieHue
00BbEMOB MHUpPAMHUI C OOIIMM
YTJIOM.

CrepeomeTpruueckue
3aJ1a4u, CBSI3aHHBIEC C 00BEMAMU

HAaKJIOHHOU IIPU3MBI,
UPaMU/IBI.

IIpuknanuele  3agayv 10
TeMe «OO0BEMBI TE,

CBo00oaHO ONepupoOBaTh
NOHATUSIMMU. O0BEM Tena, O00BEM
MPSMOYTOJIBHOTO Mapalieenuneaa.

D®opMyTHPOBATH OCHOBHBIE

CBOMCTBa 0OBEMOB.
Jloka3piBaTh Teopemy 00 00bEMe

MPSAMOYTOJBHOTO napajuiesienunena,
CJICJICTBUS U3 HEE.
Pa3zpesatnb MHOT'OTPaHHUKH,

MNCPCKIAAbIBATh YaCTH.
Pemarn CTCPCOMETPUICCKHUC 3aaa49H,
CBSA3aHHBIC C BBIYHCIICHHEM OO0BEMa

MPSIMOYTOJIBHOTO napajienenunena,
MIPU3MBI.

CpaBHUBATL ¥ AHAJM3UPOBATH
YTBEPXKIECHHUSI C 1LEJIbI0  BBISBICHUSA
JIOTUYECKH KOPPEKTHBIX U

HEKOPPEKTHBIX PACCYKICHUH.

AHAJIU3UPOBATL M MOAETHPOBATH
Ha  S3BIKE TEOMETPUU  peabHbIC
CUTYyallMM, CBSI3aHHbIE C O00BEMOM
MPSMOYTOJIBHOTO napajuienenumnenaa,
MIPU3MBI, TTUPAMHIBI.

HccaenoBaTb NOCTPOECHHBIE MOJENH,
B TOM YHCIC M C HCIOJb30BAaHUEM
arrapara ajareophbl.

BeiBoauTh OCHOBHYIO
WHTETPATLHYIO bopmyy TUTST
BBIYHCIICHUS] O0BEMOB TElI.

Jloka3biBaTh TeopeMy 00 o00BEme
HAaKJIOHHOW TIpU3Mbl Ha  TIPUMEpE
TPEYTOJIbHOU MIPU3MBI u TUTST
IIPOU3BOJIBHON ITPU3MBI.

Jloka3pIBaTh TeOpeMy: 00 00BEME
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CBSI3aHHBIC c 00BEMOM
HAKJIOHHOU IIPU3MBI,
UPaMU/IBI.

[Ipumenenue 00BEMOB.

Breruucnenue PaCCTOsAHUA 100
IIJIOCKOCTH

nupamMuzbl, GOpMyIUpOBaTh CIEICTBUS
U3 Hee: 00BhEM yCedEHHOW MUpaMUIBI.
BoiBoguth Gopmyny Uisi BBIYUCICHUS
00BbEMOB YCECUEHHOM MUPAMUJIBI

Tena
BpallleHus.
(24 4)

unmuaapruyeckas
MIOBEPXHOCTB, oOpa3yroniue
UUJIMHIPUYECKON
MOBEPXHOCTH.

Hunusap. [Tpssmont

Kpyrosoil muiueAp. Ilmomans
ITIOBEPXHOCTHU LUJIMHJPA.
Konuueckass 1MOBEpXHOCTB,

oOpazyronue KOHUYECKOMN
noepxHocTH. Konyc. Ceuenune
KOHYCa MJIOCKOCTBIO,
napauieIbHON MIJIOCKOCTH
OCHOBaHUs. Y CEYEHHBIN KOHYC.
N300paxkeHrie  KOHYCOB |
YCEUEHHBIX KOHYCOB.

[Tnomans OoKOBOM
IIOBEPXHOCTH 51 TTOJIHOM

MOBEPXHOCTH KOHYCA.
CrepeoMeTpuueckue 3agayuu

Ha JI0Ka3aTeIbCTBO 17§

BBIYMCJIEHUE, IIOCTPOECHUEM

CEYEHUI HWINH]IPA, KOHYCA.
[Tpuknannbie 3a71a4u,

CBSI3aHHBIE C IWJIMHIPOM
Cdepa u map.

[Tepeceuenue cdepsl U mapa
¢ mockoctero. Kacanue miapa
n cdepsl MIOCKOCThIO. Bua u
M300paKeHHE 1Iapa.

VYpaBHeHue cdepsl.
[Tnomans chepsr u e€ gacteil.

CummeTtpus cepsl u mapa.

CrepeoMeTpuueckue 3ajadu

Ha JI0Ka3aTeNIbCTBO u
BBIYKCIICHUE, CBS3aHHBIC CO
chepoit u 1apom,

IMOCTPOCHUEM HX CEUYCHUM
IIITOCKOCTBIO.

CBo00oaHO ONepupoBaTh
NOHSATHAMM: HUIHMHIpUYECcKas
MOBEPXHOCTh,  IwiuHAp.  H3yuarsh

CITOCOOBI [MOJIYy4CHUA HI/IJ'II/IHI[pI/I‘ICCKOI‘/’I
IMOBCPXHOCTHU, HUJIMHAPA.

M300paxxaTte 1WIMHAPD U €TI0
CEYEHUS IIOCKOCTBIO.
CBo0oaHoO OIepHpoOBATH

NMOHATUAMM: KOHUYECKAS MOBEPXHOCTb,
KOHYC, YCEYEHHbIM KOHYyC. I3yuatp
CrOCOObl  TOJYYEHUS!  KOHUYECKOMU
MMOBEPXHOCTH, KOHYCA.

HN300paxkaTh KOHYC U €ro CEUYCHUS
TUIOCKOCTBIO, TTPOXOJAIIECH Ye€pe3 OCh, U
TUIOCKOCTBIO, TIEPIEHIUKYJIISIPHON K OCH.

BoiBOAMTDH bopmyIIbl JUIST
BBIYMCJICHUS  OOKOBOM MW  IOJHOM
MMOBEPXHOCTEMN TEJ BPALLICHUS.

Pematb cTepeomerpudeckue 3a1auu,
CBSI3aHHBIE C  TeJlaMHU  BpalllCHUS,
HaXOXKJICHHEM TIUIOIagu OOKOBOH M
MOJIHOM TOBEPXHOCTH, IMOCTPOECHUEM
CCUCHUI.

HUcnoab30BaTh NpU pENICHUU 3a7a4
MJIAaHUMETpUUECKrEe (DAKThI U METO/IBI.

CpaBHUBATL U AaHAJN3UPOBATH
YTBEPXKIEHUSI C 1EJIbI0  BBISIBICHUS
JIOTUYECKHU KOPPEKTHBIX u

HEKOPPEKTHBIX PacCy KICHUI.

AHAJIM3MPOBATL U MOJEJMPOBATH
Ha  S3bIKE  TEOMETpUU  peajibHbIC
CUTyalliu, CBSI3aHHBIE C KOHYCOM U
[IUTAHPOM.

HccaenoBaTb NOCTPOECHHBIE MOJENH,
B TOM UYHCI€ M C HCIOJb30BAHUEM
anmnapara anreopsl

AKTYyaJau3upoBaTh (PakThl 1 METOJIbI
IUIAHUMETPHUH,  PEJICBAaHTHBIE  TEME,
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[IpuxnaaHbie 3a1a4u,

CBsI3aHHBIE CcO cdepoil U
IIIapOM.

[ToBTOpEHUEe: OKPYKHOCTh
Ha IIJIOCKOCTH, BBIYHCICHHUS B
OKPY>KHOCTH, CTaHJapTHHIC
oI00us

Paznmunbie KOMOHHAIINU
TE BpalIeHUs n
MHOTOTPaHHUKOB.

3amaun o TeMme «Tema u
MTOBEPXHOCTHU BpaICHUSI»

NPOBOAMTH AHAJIOTHH.
CBo00oaHO ONepUpPoOBATH

NoHATHAMM. cdepa u 1map, ICHTP,

paauyc, nuameTp cdepsl u mapa.

HUccnenoBatb B3aMMHOE
pacmnoiokeHue cepbl ¥ TIOCKOCTH.

®opMyIHPOBATH OnpeielICHHE
KacaTeJIbHOM TIOCKOCTH K cepe.

JJoka3piBaTh TECOPEMBI O CBOMCTBE U
MIPU3HAKE KAaCaTeJIbHOMU IJIOCKOCTH.

BoiBoaMTH bopmymy VTSI
BBIYHCIICHUS TUIOMAIu cepbl uepes
paguyc chephl.

Pemarts crepeoMeTpuueckue 3aaauw,
CBSI3aHHBIE CO cdepoil u 1apowm,
HaxOXXJeHUEM IuUiomaan chepol U e
4yacTeil, HOCTPOEHUEM CeYeHUM cepbl u
mapa.

AHAJIM3UPOBATH U MOJEJIHPOBATH
Ha  S3bIKE TEOMETPUU  peaJIbHbIC
CUTyallud, CBA3aHHbIE C 1IAPpOM U
chepoii.

Pematsb npocteie 3a1a4u, B KOTOPBIX
burypupyoT KOMOWHAIIUN TEN
BpAILIEHHS] 1 MHOTOTPaHHUKOB.

Hcnoab30BaTh Npy peUICHUU 3a/ad,
CBSI3aHHBIX €O cdepoil U IIapoMm,
MJIaHUMETpUUECKre (DaKThl U METO/BI.

Pemats crepeoMeTpruyecKue 3a1a4u,
CBSI3aHHBIE C  TeJaMH  BpalleHUs,
MIOCTPOCHUEM CEYEHUM TeJ BpallECHUS], C
KOMOWHAIUAMH  TEJl  BpallleHUus U
MHOTOTPaHHUKOB.

IIpoBoAUTH JOTUYECKU KOPPEKTHHIE
JIOKa3aTeIbHbIE  PACCYXKIEHUSI  TpHU
pelieHud  TeoOMEeTpUYECKUX  3ajady,
CBSI3aHHBIX C TEPHEHIUKYJISIPHOCTHIO
TIOCKOCTEM.

AHAJIM3UPOBATh U MOJEJIHPOBATH

Ha SI3BIKE reoMCTpuun pCalIbHbIC
CUTyalmu, CBs3aHHBIC C
MHOI'OrpaHHHUKaMH.

I/ICCJIeIlOBaTL IMOCTPOCHHBLIC MOACIIN,
B TOM 4YHUCJIC U C UCIIOJb30BaAHHUCM
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anmnapara ajnreopsl.

Inomaau
NMOBEPXHOCTH U
00BEMBI

KPYIJIBIX TeJl
(99)

O6beém mmunapa. Teopema
00 00BEME TIPSMOTO HIMJIMHJIPA.

[Tmomanu OOKOBOH 5
IIOJIHOM MTOBEPXHOCTHU
AJTUHIpA.

Brrunciienne 0065EMOB TEIT C
IIOMOUIBIO OIIPENIETIEHHOTO
uHTerpana. O0bEM KoHyca.

[Tnomagn OOKOBOI n
ITIOJTHOM MOBEPXHOCTH KOHYCA.

Crepeomerpruueckue
3a71a4H, CBsI3aHHBIE c
BBIUMCIICHUEM 00BEMOB
IIWJIMHIpa, KOHYyCA.

[Ipuknagaele  3agadu 110
temMe «OOBEMBI H INIOMIAAHN

IIOBEPXHOCTEN TEIL.

O0bEéM MmIapa W IIAPOBOTO
cektopa. Teopema 00 00BEME
mapa. [Tnomans cdepsi.

Crepeomerpuueckue
3a/auu, CBSI3aHHBIC C
BBIYMCIIEHHEM O0BEMOB I1apa,
[IApOBOTO CETMEHTA, IIapOBOTO

CeKTopa.
[Ipuknaguple 3agayd = MO
TeMe «O0OBEMBI T,

CBSI3aHHBIE ¢ O0OBEMOM IIIapa H
TUIOMIAABIO C(HEpPHI.
CooTHOILIIEHHUSA MEXTY
TUIOMIAASIMU  TIOBEPXHOCTEH W
00BéMaMU TTOTO00HBIX TE.

[TomoOHBIE TeIa B
IIPOCTPAHCTBE.

N3menenune o0bEMa 1pu
IIOJOOHH.

Crepeomerpuueckue
3a/auu, CBSI3aHHBIC C

BBIYHCIICHHEM O00BEMOB TEII U
TUIOIIAAEH TOBEPXHOCTEU

CBo0oaHO ONepUpPoOBATH
NOHATHAMM. O00BEM Tena, IUIONIAlb
MOBEPXHOCTH.

®opmyaIHpPOBATH OCHOBHBIE

CBOMCTBa 00BEMOB.

Jloka3pIBaTh TeopeMbl: 00 00bEME
UUAJIMH]IPA,; 00 00BéMe KOHYCa.
BbiBoauTh (HOpMyIBI A1 BBIUMCICHUS
00BEMa yCEeU€HHOTO KOHYCA.

HcciienoBaTh NOCTPOCHHBIE MOJIEIIH,
B TOM UYHCI€ M C WCIOJb30BaHUEM
anmnapara anreopsl.

3HAaTBH BO3MOKHOCTH PELICHUS 3a/1a4
Ha MOCTPOEHHUE LUPKYJIEM U JMHEHKOMH,

0 KJIACCHYECKHUX HEpa3pelInMbIX
3aja4ax.

CBo00aHO ONepUpPOBATH
NOHATHAMM: 1apOBOM CErMEHT,
IapOBOM  CJOW, IIAPOBOM  CEKTOD,
OCHOBAaHME M  BBICOTA  CETMEHTA,

OCHOBAHMEC W BBICOTA IIAPOBOI0O CJIOA.

BoiBoaMTH (bopMyJIBI TUTSI
HAXOXKJICHUS 00BEMOB IapOBOrO
CErMEHTa, IIapOBOT0 CEKTOPa, MJIOMIATH
ctepsl.

Jloka3pIBaTh Teopemy 00 00bEME
mapa.

Pemathb crepeoMeTpruecKue 3aaaum,
CBsI3aHHBIE ¢ 00BEMOM I1apa, IMapOBOTO
CErMeHTa, 1apOBOTO CEeKTOopa,
MJI0IIA/IbIO CPEPHI.

CpaBHMBaTL W AaHAJIW3UPOBATH
YTBEPKICHHUSI C IIENBbI0  BBISIBIICHHS
JIOTUYECKH KOPPEKTHBIX u
HEKOPPEKTHBIX PACCYKICHUHN.

AHAJIM3HPOBATL W MOAEJTHPOBATH
Ha  S3BIKE TEOMETPUU  peabHbIC
CUTYaIllH, CBA3aHHBIC C 00BEMOM II1apa,
I1apOBOTO CErMeHTa, IIapOBOTO
CETMEHTAa, IUIOMIAIbI0 CeEpHI.

CB0001HO OIepupoOBATH
NMOHSITHEM: TIOJIOOHBIC TENa B
MIPOCTPAHCTBE.
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Borunciasate  00bEMBI  TEl C
MOMOIIIBIO ONPEICIEHHOTO HHTETPpAJIa.

PemaTthb cTepeoMeTpuiecKkue 3agauu,
CBSI3AHHBIE C COOTHOIICHUSIMU MEXKIY
TJIOIIA/ISIMU TIOBEPXHOCTEH U 00BEMaMu
IMOJTOOHBIX TEI.

IIpoBoaAUTH JTOrMYECKU KOPPEKTHBIC
JA0Ka3aTeJIbHbIe PACCYKICHHUS] TpU
pelIeHUn F€OMETPUYECKHUX 3aj1ad4,
CBSI3aHHBIX C BBIYHCIECHHEM OOBEMOB
TeJI C TOMOLIBID  ONPEAEIEHHOrO
HMHTETrpala, HaXO0XKJICHUEM
COOTHOIIIEHUS ~ MEXIY  IUIOIAIsIMU
MMOBEPXHOCTEH W 00BEMaMU IMOJJOO0HBIX
TeJl.

AHAJIU3MPOBATHL U MOJEJIMPOBATH
Ha  SI3bIKE  TEOMETPUU  pEaJbHbIC
CUTyallid, CBS3aHHBICE C OO0BEMaMH U
MMOBEPXHOCTSIMM T€JI, HA JOKA3aTEIbCTBO
M Ha HaXO0XIECHHUE T'E€OMETPUYECKHUX
BEJIMYMH
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JIBuKeHust
(5w

JIBMOKE€HUST  TIPOCTPAHCTRBA.
OrobpaxxeHusi. JIBwkeHus U
paBeHcTBO  (uryp.  OOuue
CBOMCTBA JBWKeHHMN. Buael
JIBUKCHUM MapaJuICIbHbIN
MEPEHOC, LEHTpaIbHAas
CUMMETpHUS, 3epKajbHast
CUMMETpHUS, TOBOPOT BOKPYT
PSIMOH. [IpeobpaszoBanus
momgobus. Ilpsimass u  cdepa

Ditnepa.
['eomeTpuyeckue 3agauu Ha
IPUMEHEHUE IBUKCHUS

CBo00oaHO OnepupoBaTh
NOHSATHAMM: O0TOOpakeHue
MpoCTpaHCTBa Ha ce0s, JIBHXKEHUE
MPOCTPAHCTBA; IIEHTpajbHasi, OCeBas U
3epKaJIbHasl CUMMETPUH, NapalieIbHbIN
MepPEeHOC; PaBEHCTBO U Mojjo0ue puryp.

Jloka3bIBATh YTBEPKIACHHUS O TOM,
YTO IIEHTpaJIbHAsA, OCeBas M 3epKajbHas
CUMMETPHUH, TapaUICIbHBIA TIEPEHOC
SBJISIFOTCSL  IBIDKCHUSMH. BBINOJHATH
npeodpa3zoBaHus TOA00HS.

OnepupoBaTh NOHATUSIMHU: TIpsIMast
u ctepa Diinepa.

PemiaTh reomerpuyeckue 3aayu C
UCIIOJIb30BAHUEM JIBUYKEHU.

Hcnoan3oBaTh Nnpu pelieHnun 3aaad
JNBIDKEHUS ~ TMPOCTPAHCTBA U ux
CBONCTBA.

CpaBHMBaTHL U AaHAJIU3UPOBATH
YTBEPXKJICHUSI C IENbI0  BBISABICHUS
JIOTUYECKH KOPPEKTHBIX u
HEKOPPEKTHBIX PACCYKICHUH.

HccaenoBaTh MOCTPOCHHBIE MOJICTIH.

HUcnoab3oBarh undposBbie

pecypchbl
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IToBTOpEHUE,
00001IEeHNEe "
cHcTeMaTH3anus
3HAHUH

(17 g)

OO6obmaromiee MOBTOPEHHUE
NOHATUH W METOAOB Kypca
reomerpun  10-11  kmaccos,
CUCTEMaTHU3aIlMs 3HAHUU.

Ucropus pa3BUTHUS
CTEpEOMETPUM KaK HAyKU U €€
POJIb B pa3BUTHUU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

Pematb cTrepeoMerpuueckue 3aaadu
Ha J0Ka3aTeJIbCTBO MaTeMaTHYECKUX
OTHOILICHUH, HaXOXJICHUE
r€OMETPUYECKUX BEJIMYMH (JIJIUH, YTJIOB,
TJI0IIaIe, 00 BEMOB).

Hcnoab3oBaTh pelieHuu
CTEPEOMETPUUYECKUX 3a71a4
IJIAHUMETPUUIECKHUE (PaKThl B METOJIBI.

IIpoBoAUTHL JOTUYECKU KOPPEKTHBIC
JIOKA3aTeIbHbIE  PACCYXKJCHHUS  MpHU
pelIeHUn CTEPEOMETPUUECKUX u
IJIAHUMETPUUECKUX 3a]1ad.

CpaBHuBaTL W aHAJU3HPOBATH
pealibHbIE  CUTyalldd W  BBIABJIATH
BO3MOXKHOCTb €€ MOJEIUpPOBAaHUs Ha
SI3bIKE TEOMETPUHU.

MoaeaupoBarhb pealbHYIO
CUTyallMI0 Ha S3bIKE TEOMETPUM U
HCCJIeI0BATH TOCTPOCHHBIE MOJEIHU, B

pu

TOM 4YHUCIE€ U C HCIOJIb30BaHUEM
amnmnapara anreopsl.
Hcnoab3oBaTh KOMIIBIOTEPHBIE

MPOTpPaMMBbI MPU PEIICHUH 33/1a4.
HHoayuars NpeacTaBJIeHUe 0
reOMETPUM KakK O pa3BUBAIOLIEHCA
HAayKe, MCCICOYIOMEH OKPYX AU
MHp,  CBSI3aHHOM C  pEaJbHBIMH
00OBEKTaMHM,  TMOMOTAIOUIel  pPEelInTh
peabHbIC JKU3HEHHBIE CUTYallMH O POJIH
CTEPEOMETPUH B pa3BUTUHU
COBPEMEHHBIX WHKEHEPHBIX "
KOMITBIOTEPHBIX TEXHOJIOTHI
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IHoypounoe mianuposanue 'EOMETPUS, 10 kinace

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

Ne Hama Tema ypoka
n/n | ITnan ‘ Daxkm
BBenenue B crepeoMeTpuio -234
1 1 nHeoensn OcHoBHbIE NpaBuiIa U300paXKeHHs Ha PUCYHKE TIIOCKOCTH, MapaijiesIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA.
2 [lonsATHS cTepeomMeTpun: TOUKA, IpsMasi, INIOCKOCTh, IPOCTPaHCTBO. OCHOBHBIE

MpaBHJIa U300paKEHUS HA PUCYHKE TUIOCKOCTH, NMapajlIeIbHBIX TPSIMBIX
(0oTpe3koB), cepeIMHbI OTpE3Ka.

3 [TonsaTus: nepecekaronyecs MIOCKOCTH, IEPECEKAIOLINEC IPsAMasi U INIOCKOCTh;
HOJYTIPOCTPAHCTBO.

4 2 HedensA [TonsTHA: epeceKaromuecs MI0CKOCTH, IEPECEKAIOINECs IPsAMast U MJIO0CKOCTb;
MOJYTIPOCTPAHCTBO.

5 MHororpaHHHKH, 1300paKeHNE MPOCTEHIITNX MPOCTPAHCTBEHHBIX (pUTyp,
HECYIIECTBYIOUIUX O0BEKTOB.

6 MHororpaHHUKH, 1300paXKeHHE MPOCTEHIITNX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOUIUX O0BEKTOB.

7 3 Heodena AKCHOMBI CTEPEOMETPUH U NIEPBBIE CIIEACTBUS U3 HUX.

8 AKCHOMBI CTEpEOMETPHH U TIEPBBIC CIICACTBUS U3 HUX.

9 AKCHOMBI CTEpEOMETPUH | TIEPBbIE ClieACTBUS U3 HUX. CIIOCOOBI 3a1aHus
NPSIMBIX U IUIOCKOCTEH B mpocTpaHcTBe. O003HAUEHUS MPSIMBIX U IJIOCKOCTEH.

10 4 neoensn N300pakenne ceueHni MUpaMuIbl, Kyda U MPU3Mbl, KOTOPBIE IIPOXOJIST Yepe3 UX

pedpa. N300pakeHue nepeceueHus Moay4eHHbIX MII0CKocTel. PackpammBanue
MIOCTPOEHHBIX CEYEHUN Pa3HbIMU LIBETAMH.

11 N300paxenune ceueHnii mupamMuibl, Kyoa v Mpu3Mbl, KOTOPbIE IPOXOIAT YePe3 UX
peOpa. M300paxeHnue nepecedeHns NOIy4EHHBIX III0CKOCTEN. PackpamBanue
IIOCTPOCHHBIX CEYEHUI Pa3HBIMU [IBETAMHU.

12 N300paxenune ceueHnii mupaMuibl, Kyoa U IpU3Mbl, KOTOPbIE IPOXOAST Yepe3 UX
pebpa. M300paxkeHne nepeceyeHns MoJyYeHHBIX MIIOCKOCTe!. PackparinBanue
IIOCTPOCHHBIX CEYEHUI Pa3HBIMU IIBETAMH.

13 S nedens N300paxenune ceueHnii mupaMu/ibl, Kyoa v IpU3Mbl, KOTOPbIE IPOXOIAT YePe3 UX
peOpa. M300paxeHue nepecedeHns NOIy4EeHHBIX IIII0CKOCTeN. PackpamBanue
IIOCTPOCHHBIX CEYEHNUH pa3HbIMM LIBETAMHU.

14 Mertopa cnesoB Al MOCTPOEHUS CEYSHUH.

15 Merton cinenoB 11 NocTpoeHus ceueHnui. CBOMCTBA MepeceueHu i NPAMbIX U
TUTOCKOCTEH.

16 6 neoena Mertop ciiefioB 171 TOCTpoeHus ceueHuit. CBONCTBA NepecedeHuil MpsMbIX U
TUTOCKOCTEH.

17 [TocTpoenue ceuenuii B mupamue, Kyoe rmo Tpem Toukam Ha pedpax. Co3nanue
BBIHOCHBIX Y€PTEKEH U 3aIHCh IaroB TOCTPOCHUSI.

18 [TocTpoenue ceuenuit B mupamue, Kyoe mo TpeM Toukam Ha pedbpax. Co3zmanue
BBIHOCHBIX YePTEKEH M 3aIHCh [IIATOB MTOCTPOCHHSL.

19 7 neoenn [TocTpoenue ceuenuii B mupamue, Kyoe rmo Tpem Toukam Ha pedpax. Co3nanue
BBIHOCHBIX YePTEKel U 3aIHUCh [IaroB MOCTPOCHUSI.

20 [TocTpoenue ceuenuit B mupamue, Kyoe mo TpeM Toukam Ha pedpax. Coznanue
BBIHOCHBIX YePTEKEH U 3aIHUCh [IaroB MOCTPOCHUSI.

21 [ToBTOpEHME MIAHUMETPUU: TEOPEMA O MPOMOPLUOHANBHBIX 0Tpe3kax. [logodue
TPEYTrOJIbHUKOB.
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22 8 Heoensn [ToBTOpenue miannmerpun: Teopema Menenasi. PacueTsl B ceUeHHSIX Ha
BBIHOCHBIX uepTeskax. Mcropus pa3BUTHS IJITAHUMETPUU U CTEPEOMETPHUH.
23 KonrtpoabsHnas pabora Nel «Akcnomsl crepeomerpuu. CedeHus»
B3anMHoe pacnosio:keHue NPAAMbIX B IPOCTPAHCTBE — 64
24 B3aumHoe pacrionoxeHue npsMbIx B IpocTpancTBe. CKpeluBaronyecs npsivble.
[Ipu3naku ckpemuBaromuxcs npamoix. [lapamiensHpie npsMbie B TPOCTPAHCTBE.
25 O Heoensn Teopema 0 cylieCTBOBaHUU U €AMHCTBEHHOCTH IIPSIMON MapasulesIbHON JaHHOU
MPAMOM, MPOXOASIIEH Yepe3 TOUKY MPOCTPAHCTBA U HE JieKalllell Ha JaHHOU
npsiMoii. JlemMMa o mepeceueHnn napamieabHbIX MPSMBIX MIOCKOCTHIO.
26 [TapamenpHOCTB Tpex NpsMbIX. Teopema 0 Tpex napajuieIbHbIX MPSMBIX.
Teopema 0 ckpenMBarOIINXCS MPSIMBIX.
27 [TapannensHoe npoexktupoBanue. OCHOBHBIE CBOMCTBA MAPALIETBHOTO
npoektupoBanus. M3o0paxeHue pasHbIx pUryp B napamieabHONW TPOSKIIUH.
28 10 LentpanbHas npoeKus. YTOI ¢ COHAPABICHHBIMA CTOPOHAMHU. YTOJ MEXKIY
Heldensn MPSAMBIMHU.
29 3aauM Ha JOKa3aTeJIbCTBO U UCCIIEIOBAHKE, CBA3aHHbBIE C PACIIONIOKEHUEM
MPSIMBIX B IIPOCTPAHCTBE.
IMapajuieJbHOCTb NPSIMBIX M IVIOCKOCTEH B MPOCTPaHCTBEe — 84
30 [ToHsTHA: MapaIEIbHOCTD MPSIMOM U TUIOCKOCTH B TpocTpaHcTie. [Ipru3Hak
MapajuieIbHOCTH IPSIMON U MIOCKOCTH. CBOMCTBA MapajlIeIbHOCTH HIPSIMON U
TJIOCKOCTH.
31 11 ['eomeTpuueckue 3a1a4un Ha BRIYUCICHUE U I0KA3aTEIbCTBO, CBSI3aHHBIC &
Hedens MapajuIeIbHOCTBIO MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.
32 [TocTpoeHue ceueHust, IPOXOAAILETO Yepe3 JAHHYIO IPSIMYIO Ha YEpPTEXKE U
MapaAIIENBHOIO IPYTrOW NpsiMOi. PacueT OTHOLIEHUH.
33 [TapannensHas IpoeKKs, MPUMEHEHHUE JIJIs TOCTPOCHUSI CEUeHU Kyba u
napayuienenunena. CBolcTBa napaesenunena 1 Ipu3Msl.
34 12 [Tapannensubie miockocTu. [Ipu3Haku nmapawieTbHOCTH ABYX MIOCKOCTEH.
35 Helens Teopema o mapaymienbHOCTH U €EAMHCTBEHHOCTH IIOCKOCTH, TPOXOIALIEH yepes
TOUYKY, HE TPUHAJICKALTYIO TAHHOW MIJIOCKOCTH U CJIEICTBUS U3 HEE.
36 CBoiicTBa napauieNbHbIX INIOCKOCTEHN: O MapaIEIbHOCTH NMPSAMBIX ITEpEeceUEHUs
IIPH NIEPECEUEHUH IBYX MapalIeNIbHbIX IUIOCKOCTEH TPEThEH.
37 13 CaoiicTBa nmapauienbHbIX MIIOCKOCTEN: 00 0Tpe3kax mapauienbHbIX MPSIMBbIX,
Helens 3aKJIIOYEHHBIX MEXAY NapajljIeIbHbIMU INIOCKOCTSIMU; O MIEPECEUEHUN MTPSAMOIL C
JBYMsI ITapaJlIeIbHBIMH IIJIOCKOCTSMHU.
IMepneHaUKYyJIAPHOCTH NPSAMBIX U IVIOCKOCTEH B IPOCTPpaHCcTBe — 254
38 [ToBTOpenue: Teopema [Tudaropa Ha MIOCKOCTH.
39 [ToBTOpEHME: TPUTOHOMETPHSI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
40 14 CgoiicTBa Ky0a ¥ MPSIMOYTOJIBLHOTO TTapaJIJIeIIeTUIIE/a.
41 Helens Brruncnenue JiH 0TpE3KOB B KyO€ U IPSIMOYTOJIBHOM Mapalijiesienumese.
42 [lepneHMKyIAPHOCTD MPSAMOM U IJIOCKOCTH. [IpHu3HaK NeprneHIuKyIspHOCTH
IIPSIMOM U INIOCKOCTH.
43 15 [lepneHuKyISIPHOCTD MPSAMOM U MIIOCKOCTH. [Ipu3HaK nepreHIuKyIsIpHOCTH
Helens PSIMON U TJIOCKOCTH.
44 Teopema 0 CynecTBOBaHUM M €IMHCTBEHHOCTH MPSIMOM, TPOXOIAIIEH yepes
TOUKY IMPOCTPAHCTBA U MEPIIEHINKYISIPHON MIOCKOCTH.
45 [TmockocTH 1 epreHUKYIISIPHBIE UM TIPSIMBbIE B MHOTOTPaHHHUKAX.
46 16 [ImocKOCTH M TepIEHAUKYIISIPHBIE UM IPSIMbIE B MHOTOIPAHHUKAX.
47 Heodens [Iepnennukynsap n HakinoHHadA. [locTpoenne neprneHIuKyspa U3 TOYKU Ha
MPSMYIO.
48 [lepnennukynsp u HaknoHHas. [loctpoeHue neprnieHIUKyspa U3 TOUKH Ha
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HPSIMYIO.

49 17 Teopema o Tpex nepneHauKyssipax (mpsimast 1 oOpaTHasi)
50 Heoens Teopema o Tpex nepreHauKysspax (mpsmasi 1 oOpaTHast)
o1 VYTroa Mexay CKpelUBatOIIMMUCS IPSIMBIMH.
52 18 [Touck nepneHANKYISAPHBIX MPSMBIX C TOMOIIBIO EPIEHIUKYISIPHBIX
Heoens IIJIOCKOCTEH.
53 OpTOroHabHOE MPOCKTUPOBAHHKE.
o4 [TocTpoenue ceueHuii Kyoa, MpU3MBbIL, MPABUIIbHONW MUPAMHUIBI C TOMOILBIO
OpPTOTOHAJILHOW IPOEKIINH.
55 19 [TocTpoenue ceueHuii Kyda, MpU3MBbIL, MPABUIIbHON MUPAMHUIBI C TOMOILBIO
Heolens OPTOTrOHAJILHOM IPOECKIIAH.
56 CummeTpust B MPOCTPAHCTBE OTHOCUTENIBHO IIIOCKOCTH. [1mockocTn cummerpuil B
MHOTOTpaHHUKAX.
o7 [Ipu3Hak neprneHuKyIIpHOCTU IPSIMON U MJIOCKOCTH KaK CJIECTBUE CHMMETPHH.
58 20 [IpaBunbHBIE MHOTOTpaHHUKH. Pacuér pacCTOAHMM OT TOYKH 0 INIOCKOCTH.
59 Helens [IpaBuiibHBIE MHOTOIpaHHUKU. PacuéTr paccTosHMI OT TOYKHU 70 IIOCKOCTH.
60 CriocoObl OIyCTUTh NEPHEHIUKYIISAPHI: CHMMETPHSL, CABUT TOUKH I10
HapajuIeIbHOM MPSMOIA.
61 21 CaBur 1o HenapauielabHON NPSMOl, U3BMEHEHNE PACCTOSIHUM.
62 Helens KourpoJabHas padora Ne 2 «B3aumMHoe pacnosioxkeHue NpPAMbIX 1
IUIOCKOCTEl B MPOCTPAHCTBE»
Yribl U paccrossHus — 164
63 [loBTOpEHME: Yyron Mexay NpsIMbIMU Ha IJIOCKOCTU, TPUTOHOMETPHUS B
[IPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA KOCHHYCOB.
64 22 [loBTOpEHME: Yron Mexay CKpEeUMBaOLIMMUCS PSIMBIMU B IIPOCTPAHCTBE.
65 Heoens I'eomeTpuueckne METO/Ibl BEIYMCIICHUS yTiIa MEXAY NPSMBIMU B
MHOTOTpaHHHKAaX.
66 JIByrpanHbIil yron. CBONCTBO JUHENHBIX YIJIOB JBYTPAHHOIO YIJIA.
67 23 [lepnennukynspHbie m10ckocTH. CBOKWCTBA B3aUMHO MEPIEHIUKYISPHBIX
Helens IIJIOCKOCTEM.
68 [Ipu3Hak nepneHIuKyIIpHOCTH IIIOCKOCTEN; TEOpEMaA O MPSAMON MepeceueHus
JBYX IUIOCKOCTEN NEPIEHIUKYIIAPHBIX TPETHEH MIIOCKOCTH.
69 [IpssmoyronbHBIN Napaienenumnes; Ky0o; u3sMepeHus, CBOMCTBa IPSIMOYTOJIBHOTO
napajuleJIenuneaa.
70 24 Teopema 0 quaroHay NpsMOYTOJILHOTO MApAJIENIECIIAIIENA U CIIEICTBUE U3 HEE.
71 Heoens CrepeoMeTpuuecKre 1 MPUKIIAJAHbIE 3a/1a4H, CBI3aHHBIE CO B3AUMHbBIM
PacroI0KEHUEM MPSAMBIX U IIJIOCKOCTEH.
72 [ToBTOpEeHME: CKpemmBaromuecs MpsiMbIe, MapauleIbHbIE IUIOCKOCTH B
CTaH/IaPTHBIX MHOTOTpaHHUKAX.
73 25 [Tapa mapanienbHbIX IIOCKOCTEN Ha CKPEUIUBAIOLINXCS MPSMBIX, pPACCTOSHUE
Hedens MEXy CKPELIMBAOIMMHUCS IPSIMBIMU B IIPOCTBIX CUTYaLUAX.
74 PaccTosiHMe OT TOUKH A0 IUNIOCKOCTH, PACCTOSTHUE OT MPSIMOM 10 MIIOCKOCTH.
75 Brruncnenue paccToSHUN MEXy CKPEIUBAOIIUMHUCS MPSMBIMH C TIOMOIIBIO
MEPIEeHIUKYIIPHON MIOCKOCTH.
76 26 TpexrpanHblii yroy, HepaBeHCTBO Ul TpeXrpaHHbIX yrioB. Teopema [udaropa,
Heoens TEOPEMBI KOCUHYCOB M CUHYCOB I TPEXTPAHHOTO yTJa.
7 DneMeHTHI ChepUIeCKO TeOMETPHH: T€0Ie3NUECKUE TUHUHU Ha 3eMIIe.
78 KouTtpoJubHas padora Ne 3 «¥YrJ/ibl 4 paccTOSTHU
MHororpaHHuKM - 74
79 27 CucremaTtu3zanus 3HaHU « MHOTOIpaHHUK U €70 3JIEMEHTHI»
80 Heoens IMupamuna. Buas! nupamua. [paBunbHas nupamuza.
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81

IIpusma. IIpsimMas 1 HakioHHAas npu3Mel. [IpaBuiibHas npusma.

82 28 [IpsiMoit mapannenenumnen, NpsiMOYTrOIbHBIN apanenenurnes, Kyo.
83 Heoens Beimykiibie MHOTOTpanHuKH. Teopema Diinepa.
84 Brinykiieie MHOrorpanHuku. Teopema Ditniepa. [IpaBuiibHbIE U OTYTIPAaBUIIbHbBIE
MHOTOI'PaHHUKH.

85 29 Kontpoabnas padora Ne 4 « MHOrorpaHHHKN

Heodenn

BekTopbl B npocTpancTBe — 124

86 [loHsATHE BEKTOPA HA IUNIOCKOCTH U B IPOCTPAHCTBE.
87 CyMMa BEKTOpOB.
88 30 Pa3HocTh BEKTOPOB.
89 Heoens [IpaBuio napannenenumnena.
90 YMHOXEHHE BEKTOpa Ha YUCJIO.
91 31 Pa3noxxenue BekTopa o 0aszucy Tpex BEKTOPOB, HE JIeXKAIUX B OJHON

Helensn IIJIOCKOCTH.
92 CkansipHO€ Ipou3BeICHHUE.
93 Brruuciienue yria Mexry BEKTOPaMU.
9 32 [Ipocreiinme 3aa4un ¢ BEKTOPAMHU.
95 Heldens [Ipocreiimme 3axa4n ¢ BEKTOpaMHU.
96 [Ipocreiimme 3a1a4m ¢ BEKTOPAMH.
97 33 [Ipocreiimune 3aga4u ¢ BEKTOpaMHu.

Helens

IloBTOpEHUe, 00001IeHNEe U CHCTEMATH3AMS 3HAHMI — S4
98 O06o01ieHne 1 cucreMaTH3alys 3HaHUH «B3anuMHoOe pacrosioskeHue IpsSMbIX 1
TUTOCKOCTEH B TPOCTPAHCTBE»
99 O06o001ieHne u cucremMaTu3anus 3HaHui «MHOTOrpaHHUKI
100 | 34 Htoroasi KOHTpOJIbHAS paboTa
101 | neoenn HToroasi KOHTpOJIbHAs paboTa
102 O06o011eHne 1 cucTeMaTH3alys 3HaHWH: aHAJIN3 KOHTPOJIbHOM paboTHI.
HTOIO - 1024
IHoypounoe miuanupoBanue 'EOMETPUA, 11 kaace
(34 B Henet0, 34 yueOHBIX Hemeau, HToro — 102 u)
No Hdama Tema ypoka
n/n | Ilhan ‘ Dakm
AHajiMTHYeCKas reomeTpus - 154

1 [ToBTropenue Tembl «KooparHATHI BEKTOPA HA IIOCKOCTH M B TIPOCTPAHCTBEY
2 [ToBTOpenue TeMbl «CKansipHOE TPOU3BEACHUE BEKTOPOBY
3 [ToBTopenue TemMbl «BBIYHCICHNUS yTiia MKy BEKTOPAMH B IPOCTPAHCTBE)
4 [ToBTOpEeHMEe TEMBI «Y paBHEHUE IPSIMON, TPOXOASAIIEH YEPE3 ABE TOUKU
5 YpaBHEHHE TUIOCKOCTH, HOPMaJTh, YpaBHEHHE TUIOCKOCTH B OTPE3KaX.
6 YpaBHEHHE TUIOCKOCTH, HOPMaJTh, YPaBHEHHE TUIOCKOCTH B OTPE3KaX.
7 BexropHoe nponsBeneHue.
8 JInneliHbIE HEPABEHCTBA, IMHENHOE POrPAMMHUPOBAHHUE.
9 JInneliHbIe HEPAaBEHCTBA, TMHEHHOE IPOTPAMMHPOBAHUE.
10 AHaIMTHYECKUE METO/IBI Pacuy€Ta yria MeX 1y IpSIMbIMA B MHOTOTPAHHUKAX.
11 AHanuTHYeCKre METO/bI pacuéTa yria MeXy IpsIMbIMU B MHOTOI'DaHHUKaX.
12 dopmyia pacCTOSHUS OT TOUKH JI0 IIIOCKOCTH B KOOPAMHATAX.
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13 HaxoxxaeHne pacCTOsSHUI OT TOUYKH JI0 TUIOCKOCTH B Ky0e.

14 HaxoxneHue pacCTOSIHUM OT TOYKH 10 IUIOCKOCTU B IIPABUIIBHOW NMUpaMULE.

15 KonTtpoabHas padora Ne 1 «cAHauTHYeCKasi reoMeTPHUs»

IloBTOpeEHue, 0000mIeHNe U cucTeMaTH3auus 3HAHUN «MHororpanHuku. Ced4eHUs1 MHOTOTPAHHUKOBY —
154

16 CeueHusi MHOTOIPaHHUKOB: CTaH/IaPTHbIE MHOTOI'PAaHHUKHU.

17 CeueHusi MHOTOTPaHHUKOB: METO/] CIIE/IOB.

18 CedeHust MHOTOTPAaHHUKOB: CTAHAAPTHBIE TUIOCKOCTH, IEPECCUSHHSI MPSIMBIX U
IIJIOCKOCTEMN.

19 [TapanienbHble MpsiMbIe U MIIOCKOCTU: TTApaJUIeIbHbIE CEUCHUS.

20 [TapannenbHble MpsiMbIE U INIOCKOCTU: PacYeT OTHOLICHHIHA.

21 [TapanienpHble MpsiMbIE U IJIOCKOCTHU: YIJIBI MEKY CKPEIINBAIOIIUMUCS
MPSIMBIMHU.

22 [lepnieHIuKynsipHBIE MPSIMbIE U IIJIOCKOCTHU: CTaHIAPTHBIE MAPBI
MEPIIEHAUKYISIPHBIX TUIOCKOCTEH U MPSMBIX, CAMMETPUN MHOTOTPAHHUKOB.

23 [eprieHAUKYIApHBIE IPSIMBIE U THIOCKOCTH: TEOPEMa O TPeX NEePIEHINKYIAPAX.

24 [lepnieHIuKymsipHBIE MIPSAMBIE U IIIOCKOCTU: BEIYUCICHUS JIUH B
MHOTOTpaHHHUKAX.

25 [ToBTOpEHME: MIOMIAAX MHOTOYTOJILHUKOB, (POPMYJIBI AJIs TUIOIIA e,
COOOpaKeHHS MTOA00HS.

26 [ToBTOpEHME: MIOMAAX MHOTOYTOJILHUKOB, POPMYIIBI IS TIIOIIAEH,
COOOpaKEeHHS ITOA00HS.

27 [ToBTOpEHUeE: IO MHOTOYTOJIEHUKOB, (POPMYJIIBI IS TUTOIIAICH,
COOOpaKeHHS MTOA00HS.

28 [Inomany ceyeHnii MHOTOTPaHHUKOB: ILIOIIAIN TIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKeHUs MOI00usI.

29 [Inomaay ceyeHnii MHOTOTPaHHUKOB: IUIOIIAIA TIOBEPXHOCTEN, pa3pe3aHus Ha
4acTH, COOOpakeHUs MOI00US.

30 Kontpoabunas padora Ne 2 «IToBropenne: MuororpanHuku. CeyeHust
MHOTOTPAHHUKOB)»

O0bém MHOrorpannnka — 174

31 O6nem tena. O6beM MPSMOYTOJIBHOTO MapajuieenuIeia.

32 3amaun 00 yBOoeHUH Ky0a, 0 KBaIparype Ky0a; 0 TpUCEKIINN yIia.

33 CrepeoMeTpuuecKre 3aJa4u, CBI3aHHbIE ¢ 00BEMOM MPSIMOYTOJIBHOTO
napasiesienunesaa.

34 [Ipuknaanble 3a7jauu, CBA3aHHbIE C BEIUMCIIEHUEM 00beMa MPSMOYTOJIBHOTO
napasJiesienunena.

35 O0BeM npsAMOi TPU3MBIL.

36 CrepeoMeTpHUECKHE 3a]]a9d, CBA3aHHBIC C BEIYUCIICHUEM 00BEMOB TIPSIMOI
TIPU3MBI.

37 [TpuknagHble 3a1a9u, CBSI3aHHBIE ¢ 00BHEMOM MTPSIMOM TPHU3MBI.

38 Brrurcnenne 00beMOB TeJ ¢ TOMOIIIBIO OpeielieHHOro nHTerpaia. OobemM
HAKJIOHHOW TIPU3MBL.

39 Brruncnenne 00beMOB TeJ ¢ TOMOIIIBIO OpeielieHHOro nHTerpaia. Oobem
HaKJIOHHOW TTHPAMHUIBL.

40 dopmyna oobema nupaMuibl. OTHOLIEHHE 00bEMOB MTUPAMUJL C OOIIIUM YTJIOM.

41 ®opmyna oobema nupaMupl. OTHOLIEHHE 00BEMOB MUPAMHUJL C OOILIUM YTJIOM.

42 CrepeoMeTpuuecKre 3a7a4u, CBI3aHHbIE C BBIYMCIEHHEM 00hEMOB HAKJIOHHOM
MIPU3MBI.

43 CrepeomeTpruecKue 3aa4M, CBSI3aHHBIE ¢ 00beMaMU MTUPaAMUJIBL.

44 [Ipuknagueie 3agaun 1o Teme «O0BEMBI TE», CBI3aHHBIC ¢ 00bEMOM HAKJIOHHOM
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IIPU3MBL.

45 [Ipuknaaneie 3agaun no TeMe «OO0BEMBI Ty, CBSI3aHHBIE ¢ 00BEMOM MUPAMUIBI.

46 [Tpumenenne o6beMoB. Bpruucienue paccTossHUs 0 TIOCKOCTH.

47 KontpoabHnas padora Ne 3 «O0beM MHOTOTpaHHHKA)

Tesa Bpamenus — 244

48 Hunuaapudeckas MOBEPXHOCTb, 00pa3yIollie HUINHAPUIECKONH TOBEPXHOCTH.

49 Huwmuaap. [psmoit kpyrosoit nrmmHAp. [Lnomaas noBepXHOCTH UIUHIpA.

50 Konnueckas moBepXHOCTb, 00pa3yronue KOHHUecKoi nosepxHoctu. Konyc.

o1 Ceuenue KOHyca MJI0CKOCTBIO, TapajIeIbHON INIOCKOCTH OCHOBAHUS.

52 YceueHnslii konyc. M300pakeHne KOHYCOB U yCEUEHHBIX KOHYCOB.

53 [Tnomraae GOKOBOM ¥ OJTHOM MOBEPXHOCTH KOHYCA.

54 [Tomaae GOKOBOM M TTOJIHON TOBEPXHOCTH KOHYCA.

95 CrepeomeTpruecKue 3aJa4l Ha I0Ka3aTeIbCTBO U BEIYUCICHUE, TOCTPOECHUEM
CeUeHUH UIMHAPA, KOHYCA.

56 CrepeomeTpruyecKre 3a7auu Ha JJOKa3aTEIbCTBO U BEIUMCIICHUE, TIOCTPOCHUEM
CeUSHHI IIIITMH/IPA, KOHYCA.

57 [IpuknanHble 3a1a4u, CBI3aHHBIC C IHIUHAPOM.

58 [Ipukiannele 3a1a4u, CBSI3aHHBIC C IMIIMHIPOM.

59 Cdepa u map.

60 [Tepeceuenue ceps u mapa c mwiockocteio. Kacanue mapa u cdepbl
IJI0CKOCTRI0. By v n306paxenue mapa.

61 [Tepeceuenue cepsl u mapa c miockocteio. Kacanue mapa u cdepbl
IJI0CKOCTHI0. By 1 n3o0paxenue mapa.

62 VYpasaenue chepsl. [Ltomans chepsl u ee gacTei.

63 Cummerpus chepsl u mapa.

64 CrepeoMeTrpuyeckue 3a7aui Ha JOKa3aTeIbCTBO U BHIUMCIIEHUE, CBSI3aHHBIE CO
cdepoii u mapom, HOCTPOSCHUEM UX CEYEHUH IIIOCKOCTbIO.

65 CrepeoMeTpHuyecKre 3a7aui Ha JOKA3aTeNbCTBO U BBIYHCICHHUE, CBS3aHHBIC CO
cdepoii u mapom, HIOCTPOSHUEM UX CEUEHUH IIIOCKOCTHIO.

66 [Tpuknagnble 3a7a9u, CBSI3aHHBIE CO CHEPO U MIAPOM.

67 [ToBTOpEeHUE: OKPYKHOCTD Ha TUIOCKOCTH, BEIYMCIICHHS B OKPY>KHOCTH,
CTaHJapTHHIC TIOI00USI.

68 Paznuunble KOMOMHALIMY T€J BpalleHHUs] U MHOTOTPAaHHUKOB.

69 3anauu no teme «Tena U HTOBEPXHOCTHU BpAILIEHUS»

70 3anauu no Teme «Tena U HTOBEPXHOCTHU BpPAILIEHUS»

71 KontpoabHas padora Ne 4 «Tesa 1 nOBepXHOCTH BpallieHHsD)

ILnomanu MOBEepXHOCTH M 00BEMBI KPYIJIBIX TeJ — 99

72 O6wem numuHapa. Teopema 06 00beMe NPSIMOro HUIUHAPA.

73 Brruucnenune 00beMOB TeJ ¢ TOMOIIBIO OnpeeneHHoro naTerpaita. OobeM
KOHYCa.

74 [Tmomaau 60KOBOM 1 TIOTHOM MOBEPXHOCTH KOHYCA.

75 CrepeoMeTpuuecKre 3a7a4u, CBI3aHHbIE C BBIYUCIEHHEM 00hEMOB IIMIIUHIPA,
KOHYCa.

76 [Ipuknagueie 3agaun 1m0 TeMe «OOBEMBI U TIIOIIAIN TTOBEPXHOCTEH TElL.

77 O06mwem mapa u mapoBoro cekropa. Teopema 06 o0beme mapa. Ilnomans chepsr.
CrepeoMeTpHuuecKre 3aJjau, CBI3aHHbIE C BBIYUCIEHHEM 00BEMOB I1apa,
[IIAPOBOTO CEIMEHTA M IIIAPOBOTO CEKTOPA.

78 [Tpuxnaansie 3agaun 1o Teme «O0BEMBI Te», CBSI3aHHBIE ¢ 00BEMOM IlIapa U
ionaabio ceprl. COOTHOIICHUS MEXTY TUIONIAISIMU TOBEPXHOCTEN 1
00BEMaMHU TOT00HBIX TEII.

79 [TonoOHbIe Tena B mpocTpancTBe. MI3MeHeHne o0bema npu mog00uH.
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CrepeoMeTpuuecKre 3aaun, CBI3aHHbIE C BEIUMCICHHEM 00bEMOB TEJ U
IJTIONIaJeH TOBEPXHOCTEH.

80 Konrtpoabsnas padora Ne 5 «Iliiomaam noBepxHocTH U 00beMbl KPYIJIbIX
TeJ»

JABukeHus — Su

81 JBuxenust npoctpanctBa. OTobpaxkeHus. /[BuxkeHUs U paBeHCTBO QUTY.
OO61ue cBoiicTBa ABMKEHUN.

82 Buasl nBukeHui: apajuieIbHbIN IEPEHOC, HEHTPAIbHAS CHMMETPHSL, 3€pKalbHas
CUMMETpPHS, TOBOPOT BOKPYT MPSIMOM.

83 [IpeobpazoBanus momodus. [Ipsimast u cdepa Diinepa.

84 I'eomeTpuueckue 3a1aun Ha IPUMEHEHNUE ABUKCHHUS.

85 KourtpoJsbHas padora Ne 6 «BekTopbl B IPOCTPAHCTBE»

IloBTOpEHUe, 00001MeHNe U cCUCTEeMATU3ALMS 3HAHUN — 174

86 Ob6o0maroree MOBTOPEHKE MOHATHIA U METOI0B Kypca reomerpun 10-11 xmaccos,
cuctemarusanus 3HaHuii: «[lapanneabHOCTh IPSIMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBEY

87 Ob6o0maromee MOBTOPEHUE MOHATHI M METOZ0B Kypca reomerpun 10-11 xmaccos,
CUCTEMaTU3alus 3HaHNUH: «BEKTOpBI B IPOCTPAHCTBE

88 O6o61maroniee MOBTOPEHUE MOHITHI U METOJI0B Kypca reometpuu 10-11 kimaccos,
cUCTeMaTu3alus 3HaHui: «BeKTOpbI B IPOCTPAHCTBEY

89 Ob6o0maroree MOBTOPEHUE MOHATHI M METOZI0B Kypca reomerpun 10-11 xmaccos,
cucremaru3anus 3HaHui: «O0beM MHOTOTPaHHUKA)

90 O6o61maroniee MOBTOPEHNE MOHITHI U METO10B Kypca reomerpun 10-11 kimaccos,
cucremarn3anus 3HaHui: «O0beM MHOTOTPaHHUKA)

91 O6o61maroniee MOBTOPEHNE MOHITHI U METO10B Kypca reomerpun 10-11 kinaccos,
cucremMaTru3anus 3HaHui: «llnomaay noBepXHOCTH U 0OBbEMBI KPYTIIBIX TEID»

92 Ob6o0m1aroriee MOBTOPEHNE MOHATHIH U MeTOJI0B Kypca reomerpun 10-11 kmaccos,
cucreMaTru3anus 3HaHui: «llnomaay noBepXHOCTH U 0OBbEMBI KPYTIIBIX TEID»

93 HroroBasi KoHTpPoIbHas padoTa

94 Hrorosasi KOHTpOJILHAsI padoTa

95 [ToBTOpenue, 06001IeHNE U CUCTEMATH3ALMs 3HAHUH.

96 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX HHKCHEPHBIX H KOMIIBIOTEPHBIX TEXHOJIOTHIA.

97 WcTopus pa3BuTHs cTepeoOMeTpUN Kak HAyKU U €€ poib B pa3BUTUU
COBPEMEHHBIX HHKCHEPHBIX B KOMIIBIOTEPHBIX TEXHOJIOTHIA.

98 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX HHKCHEPHBIX M KOMIIBIOTEPHBIX TEXHOJIOTHIA.

99 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJIb B Pa3BUTHU
COBPEMEHHBIX HHKCHEPHBIX H KOMITBIOTEPHBIX TEXHOJIOTHHA.

100 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ poJib B Pa3BUTHU
COBPEMEHHBIX HHKCHEPHBIX H KOMIIBIOTEPHBIX TEXHOJIOTHIA.

101 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ poJib B Pa3BUTHU
COBPEMEHHBIX HHKCHEPHBIX H KOMIIBIOTEPHBIX TEXHOJIOTHIA.

102 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ poJib B Pa3BUTHU
COBPEMEHHBIX HHKCHEPHBIX M KOMIIBIOTEPHBIX TEXHOJIOTHIA.

HTOI'O - 102y
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