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IHHOACHUTEJBbHAA 3AIINCKA
HEJIN U3YUYEHUSA YYEBHOI'O KYPCA

I'eomerpust sBIsieTCA OJHUM U3 0Aa30BBIX KypCOB Ha YPOBHE CpPEeIHEro oO0mero oopa3oBaHus, Tak Kak
o0ecrieynBaeT BO3MOXKHOCTh W3YYEHHUS IMCLUUIUIMH ECTECTBEHHOHAYYHOH HANpaBICHHOCTH W MPEIMETOB
ryMaHUTapHOro 1ukia. [TockonbKy Jloruueckoe MbllieHue, GopMUpyeMOe IpU U3Y4EHUU OOydarolUMUCs
MOHATUMHBIX OCHOB T'€OMETPUM, IPH JI0Ka3aTelIbCTBE TEOPEM W IIOCTPOCHHUM LENOYKH JIOTHYECKHX
YTBEP)KICHUM IIPU PEIIEHUU TIE€OMETPUYECKHMX 3alad, yYMEHHUE BBIABUIATH M OIPOBEPraTb TUIIOTE3BI
HENOCPEACTBEHHO MHCIIOJIB3YIOTCSI TP PEIICHMH 33Ja4 eCTCCTBEHHOHAyYHOIO LMKJIA, B YacTHOCTU
¢bu3nIecKux 3a1adu.

Llenp ocBOeHHUs mporpaMmbl ydeOHOro Kypca «l'eoMeTpus» Ha yriiyONE€HHOM YpOBHE — Pa3BUTHE
WH/IMBUYAIBHBIX CITIOCOOHOCTEH 00YYaIONIMXCs IPU U3YYCHUU T€OMETPHUH, KaK COCTABIISIOIIEH MPEeIMETHOM
obmactn «MaremaTrka 1 HHpOpMaTHKay depe3 obecrieueHrne BO3MOKHOCTH TPUOOPETEHHS M MCITOIb30BaHHS
Oosiee TIIyOOKHMX T€OMETPUYECKUX 3HAHUH W NIEHCTBHU, CIIEUU(UYHBIX T€OMETPUH, U HEOOXOJUMBIX IS
YCIIEIIHOTO NMPO(hecCHOHAIBHOTO 00pa30BaHus, CBA3aHHOTO C UCIOJIb30BAaHUEM MAaTEeMATUKH.

[IpuopuTeTHBIMM 3ajlayaMu  Kypca TIeOMeTpUM Ha YriyOlIE€HHOM YypOBHE, pPACHIMPSIOUIMMU U
YCUJIMBAIOIMMU KypC 6a30BOr0 ypOBHS, SIBJISIOTCA:

® paclIUpeHHUe IMpPeJCTaBIEHUSI O TEeOMETPUM KaK YacTh MHUPOBOH KyJIbTypsl U (hopMupoBaHHE
OCO3HAHUs B3aUMOCBS3M F€OMETPHUH C OKPYKAIOIIUM MHPOM;

¢ popMupoBaHUe MpeACTaBICHUSI O MPOCTPAHCTBEHHBIX (UTYypax KaK O BHKHEHIINX MaTEeMAaTUYECKHX
MOJIETISIX, TIO3BOJISIOIIMX OMKUCHIBATh U U3Yy4aTh Pa3HbIC SIBICHUS OKPYXKAIOIIEro MUPA; 3HAHWE MOHATUHHOTO
anmnapara 1o pasaeny «CrepeoMeTpHsh» IKOJIbHOIO Kypca FT€OMETPUH;

e opMHUpOBaHUE YMEHHMsI BIIAJETh OCHOBHBIMHM TIOHATHUSMU O IPOCTPAHCTBEHHBIX (Urypax U HX
OCHOBHBIMH CBOMCTBAaMH; 3HaHUE TEOPEM, GOPMYJI U YMEHHE UX MPUMEHSTh; YMEHHUS JJOKa3bIBaTh TEOPEMBI U
HaXOJUTh HECTAHJAPTHBIE CIOCOOBI PELICHUS 3a1a4;

e (GopMHpOBaHHE YMEHHUS PaclO3HaBaTh Ha YepTekaxX, MOJAEISIX U B PealbHOM MHUPE MHOTOIPaHHUKH U
TeJa BPAIleHUs]; KOHCTPYUPOBATh FEOMETPUUECKUE MOJIENH;

¢ popMupoBaHNEe MOHUMaHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO TIOCTPOCHUSI MaTeMaTUYeCKHX TEOpui;
(dbopMHpOBaHKE TOHUMAHUS POJIM AKCHOMATUKH [IPU MIPOBEAECHUH PacCy KICHUM;

¢ popMupoBaHre yMEHMs BIAJETh METOJAMM JIOKA3aTEeNbCTB U AJITOPUTMOB PELICHUS; YMEHUS HX
IIPUMEHSITh, IPOBOJIUTD JI0KA3aTEIbHBIE PACCYKICHHS B XO€ PELIEHUS CTEPEOMETPUUECKUX 3a/1ad U 3aad C
NPAaKTUYECKUM COJEp)KaHUueM; (OPMHPOBAHUE TMPEJCTABICHUS O HEOOXOAMMOCTH J10Ka3aTelIbCTB IpPU
00OCHOBAaHMU MaT€MaTHYECKUX YTBEPXKICHUH U pOJMM AaKCMOMATUKM B MPOBEACHUU JIEAYKTUBHBIX
pacCyKJIeHUH;

® pa3BUTHE M COBEPIICHCTBOBAHWE MHTEJUIEKTYaJbHBIX M TBOPYECKUX CHOCOOHOCTEH oOydaromuxcs,
M03HABATEIbHON aKTHUBHOCTH, UCCIIEI0BATEIbCKIUX YMEHUM, KpUTUUYHOCTH MBIIIJICHUS, HTHTEpeca K U3yUEHUIO
reOMeTpUH;

¢ popMupoBanre (GYHKIMOHAIBHON TI'PAaMOTHOCTH, PEJIEBAHTHOW TIE€OMETPUHU: YMEHHUS paclio3HaBaThb
MIPOSIBJICHUS] TEOMETPUUECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peasIbHBIX KU3HEHHBIX CUTYallUsIX U
OpU  U3yYEHUHM JAPYTruX Y4eOHBIX TMPEIMETOB, TMPOSABICHHUS 3aBUCUMOCTEH U  3aKOHOMEpPHOCTEH,
MOJIECIIUPOBAHUS PEAIBHBIX CUTYallMH, UCCICIOBAaHUS MMOCTPOCHHBIX MOJEIIEH, HHTEPIPETALMN ITOIY4EHHBIX
pe3yJIbTaTOB.

OcHoBHBIE coepkaTenbHble TUHUK Kypca «['eomerpum» B 10—11 kmaccax: «IIpsiMble 1 IIIOCKOCTH B
IpoCTpaHcTBe», «MHororpanukn», «Tema Bpamenus», «BeKTOpbl U KOOpAUHATHI B MPOCTPAHCTBEY,
«/IBrXeEHMS B IPOCTPAHCTBEY.



CoopmynupoBanHoe B DenepalbHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM CTaHAApTE CPEIHEro
obmero oOpa3oBaHHMs TpeOOBaHHE «YMETh ONEPUPOBATH MOHATUAMW», PEJICBAHTHBIX TEOMETPUM Ha
yriry0aéHHOM ypoBHE 00yueHus B10—11 kiiaccax, OTHOCHTCSI KO BCEM COJCPIKATEIbHBIM JIMHUSIM Y4€OHOTO
Kypca, a GOpMUPOBAHUE JIOTHYECKUX YMEHUI pacrpeesnsieTcsi He TOIBKO MO COAEPKaTeIbHBIM JIUHUSAM, HO U
no rogam oOyuenusi. ConeprkaHue oOpa3oBaHHs, COOTBETCTBYIOUIEE MPEAMETHBIM pe3yJbTaTaM OCBOCHHS
[TpumepHoii paboueii mporpaMmebl, pacipeaeIEHHBIM 110 ToJlaM 00yYeHHs, CTPYKTYPHPOBAHO TAKUM 00pa3oM,
4TOOBI KO BCEM OCHOBHBIM, NMPHHIMIAAIBHBIM BOIpocaM oOydaromuecs: oOpamaiich HEOJAHOKPATHO. DTO
MO3BOJISICT OPraHM30BaTh OBJIAJCHUEC TCOMETPHUUCCKMMHU IOHATHSMUA M HABBIKAMH IIOCIICIOBATEIBHO |
MOCTYIATENBHO, C COOJIIOJICHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, 3 HOBBIC 3HAHMUS BKJIFOYATh B OOIIYIO CHCTEMY
TEOMETPUYCCKUX MPEJCTABICHUI OOydYaloluXcs, paciupsis W yroyossist  e€, o0pasyst NpOyHbIC
MHOYKECTBEHHBIC CBSI3H.

[Tepexo/ kK U3yYCHUIO TEOMETPHUHU Ha YIIIyOJIEHHOM YPOBHE TIO3BOJISICT:

— c03/1aTh YCIOBHS U TuddepeHnranuy 00y4eHus, MOCTPOSHU HHINBHYJIbHBIX 00pa30BaTeIbHBIX
nporpamm; o0ecreunTh yriryOnéHHOe M3y4YeHHE TeOMETPHU KaK COCTAaBILIONICH y4eOHOro mpenmera
«Maremarukay;

— MOATOTOBUTH OOYYalOUIMXCS K MPOAOJDKEHUIO W3YyUCHHs MAaTeMaTUKu C y4€ToM BbIOOpa Oynyriei
npodeccun, odecrieunBasi IPEeeMCTBEHHOCTh MEKAY OOIIUM U TPO(ECCHOHANIBEHBIM 00pa30BaHUEM.

MecTo y4eOHOro Kypca B yueOHOM IIaHe

B VuebHoM miaHe Ha u3yuyeHue yriyOna€HHOro kypca reomerpuu B 10—11 kmaccax oTBoaMTCS HE
MeHee 3 ydeOHbIX 4acoB B HEJENI0 B TEUEHHME KaXJI0ro roja oOydeHus, BCEro 3a JiBa roga oOyueHHs — He
MeHee 204 yueOHbIX 4acoB.

IInanupyemsblie npeaMeTHbIe pe3yabTaThl 0cBOeHHs IIpnMepHoii padoyeii nporpaMmsl (10 rogam
o0yueHus)

OcBoenue yueOHOTO Kypca «l'eoMeTpusi» Ha YpOBHE CpeIHEro 00IIero o0pa3oBaHusl TOJKHO
o0ecrneunBaTh JOCTHKEHUE CIEAYIOLUX MTPEIMETHBIX 00pa30BaTeIbHbIX PE3yIbTATOB!

10 kaace

e CB00OOIHO ONIEPUPOBATH OCHOBHBIMHU TIOHSATHSIMH CTEPEOMETPUH TIPU PEIICHUH 3a/1a4 U TIPOBEICHUH
MaTeMaTHYECKUX PACCYKIACHUH.

e I[IpuMeHATH aKCHOMBI CTEPEOMETPUHU U CIEJICTBHS U3 HUX MPH PEIICHUH T€OMETPUUYECKHX 3a/1a4.

e KraccudumupoBarh B3aUMHOE PACIIOIOKEHHUE TPSMBIX B TPOCTPAHCTBE; IJIOCKOCTEH B MPOCTPAHCTBE;
NPSIMBIX M IUIOCKOCTEH B IPOCTPAHCTBE.

e CB0O0OOIHO ONIEPUPOBATH MOHITUSMH, CBSI3aHHBIMH C YTJIAMH B IPOCTPAHCTBE: MEXKIY MPSIMBIMH B
MIPOCTPAHCTBE; MEKAY MPSIMOH U IIIOCKOCTHIO.

e  (CB0060OAHO OMEPUPOBATH MOHATHIMHU, CBSI3aHHBIMH C MHOTOTPaHHUKAMH.

e (CB00OAHO pacro3HaBaThb OCHOBHBIE BUIBI MHOTOTPAHHUKOB (MpU3Ma, MUpaMHIa, MPSIMOYTOJIbHBIN
napajuieJienumne, Kyo).

e KraccugunupoBarb MHOrOIpaHHUKH, BBIOMpasi OCHOBAHMS ISl KJIACCH(PHUKALINU.

e  (CB00OAHO OMEPUPOBATH MOHATHIMHU, CBSI3aHHBIMH C CEYEHUEM MHOTOTPAHHUKOB IJIOCKOCTBIO.

e  BrImonHATE napajyuienabHOE, IEHTPATbHOE U OPTOTOHAIBLHOE MPOSKTUPOBaHUE (PUTYp HA TIOCKOCTD;
BBINOJIHATH N300paXkeHus (UTyp Ha TIIOCKOCTH.



CTpouTh ceueHUsI MHOTOTPAHHUKOB PA3IMYHBIMH METOJIAMH, BBITOJIHATH (BBIHOCHBIC) TUIOCKHE YEPTEIKU
W3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHU3Y.

BrruucasTe miomaam noBepXHocTed MHOTOTPAaHHUKOB (MpU3Ma, MUPaMHIa), TEOMETPUUYECKUX TEJ C
npuMeHeHueM Gopmyir.

CB0OOAHO ONEepUPOBaTh MOHATUSIMH: CHMMETPHSI B IPOCTPAHCTBE; IIEHTP, OCh M MJIOCKOCTh CHMMETPHH;
LIEHTP, OCh U TIJIOCKOCTh CHMMETPHH (PUTYPBHI.

CB00OIHO OTIEpUPOBATH OHATUSMHU, COOTBETCTBYIOIIUMHU BEKTOPAM M KOOPIMHATAM B IPOCTPAHCTBE.
BpInoyHATE nelcTBUS HAl BEKTOPaMHU.

Pemare 3amaun Ha [0Ka3aTeIbCTBO MATEMATUUYECKUX OTHOUIEHMA M HAXO0XJACHUE TE€OMETPUYECKUX
BEJIMYMH, NPUMEHSS W3BECTHBIE METOJbl IPU PEIICHUM MATEMAaTUYECKHMX 3a/1a4 IIOBBILICHHOTO |
BBICOKOT'O YPOBHS CJIOKHOCTH.

[IpumensATh mpoCTEHIIME MPOrPAMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHUKAIMOHHBIE CHCTEMBI IPHU
PELIEHUH CTEPEOMETPUUYECKHUX 3a/1a4.

W3Biekatb, mpeoOpa3oBbIBaTh W HWHTEPIPETHPOBATH  WHGOPMALMIO O  TPOCTPAHCTBEHHBIX
reoMeTpUUYEeCKUX (purypax, npeAcTaBIeHHYIO Ha YepTekKax U PUCYHKAX.

[IpuMeHsATh TONYyYEHHBIE 3HAHWS HA NPAKTHKE: CPaBHMBATh W AHAIM3UPOBATh PEAIbHBIE CUTYaLHH,
MPUMCHSITh M3yYEHHBIC IMOHSATHS B IMPOIECCE TMOWCKA PEHICHUS MaTeMaTHYeCKH CHOpMyTUpOBaHHOM
pOOJIeMbI, MOJCIIMPOBATh pEATbHBIC CUTYalldd Ha S3BIKE T'COMETPHH, HCCICIOBAaTh IOCTPOSHHBIC
MOJICJIU C UCIIOJIb30BAHUEM TE€OMETPUYECKUX TOHATHUM W TEOpeM, ammapara aireOpsl; peuaTh
MPAaKTUYECKHUE 3a/1a4U, CBA3AHHbBIC C HAX0XKJICHUEM I€OMETPUUECKUX BEJIUYHMH.

Wmets mpenctaBieHuss 00 OCHOBHBIX JTarax pa3BUTHUS TE€OMETPUU KaK COCTAaBHOM yacTu (pyHAaMeHTa
Pa3BUTHUSA TEXHOJIOTUH.

11 kaace

CB00OOJHO OmepupoOBaTh MOHITUSIMHM, CBSI3aHHBIMU C LIMJIMHAPUYECKON, KOHUYECKON U chepruecKoi
MOBEPXHOCTSAMU; OOBSACHATH CIIOCOOBI MOTYyYSHHS.

OnepupoBaTh NOHATUSAMM, CBSI3aHHBIMH C T€JIAMU BPALEHUS: [IMJIMHIPOM, KOHYCOM, Cepoil U apoM.
Pacnio3HaBath Tena BparieHus (LWIMHIP, KOHYC, cdepa U 1ap) U 0ObSICHATh CHOCOOBI MOTYyYeHHs Tel
BpaILECHHS.

KnaccudumupoBats B3auMHOE pacrosiokeHue chepsl U MI0CKOCTH.

BbluncnsaTe BENMYMHBI 3JE€MEHTOB MHOTOTPDAaHHUKOB U Tell BpallleHHsd; OO0bEMBI M  IJIOLIAAH
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPALICHUS, TEOMETPUUYECKUX TeJ C MPUMEHEHUEM (HopMyII.
CB000/IHO OMEpPHPOBATh MOHATUAMH, CBA3aHHBIMUA C KOMOWHAIMSAMU TeJ BPALICHUsI U MHOTOI'PaHHUKOB!
MHOT'OI'paHHHK, BIHCAHHBINA B c(epy U ONMUCAHHBIN OKOJO cdepsl; chepa, BIUcaHHAS B MHOTOIPaHHHUK
WM TEJIO BpAIlleHHUS.

BbryncnsaTe COOTHOLIEHHSI MEX Y MJIOIIAAsIMH TOBEPXHOCTEN U 00bEMaMU OJOOHBIX Tell.

N300paxaTts u3ydaemble (GUTYpbl; BBIIOIHATH (BBIHOCHBIE) TUIOCKHME YEPTEXKH M3 PUCYHKOB MPOCTHIX
00BEMHBIX (PUTYP: BHJI CBEpXY, COOKY, CHU3Y; CTPOUThH CEYCHHUS TeJl BPAILCHHUSI.

W3Bnekarb, UMHTEpHpEeTHpOBaTh U  NpeoOpa3oBbIBaTh  MHGOPMALMI0O O  MPOCTPAHCTBEHHBIX
reOMeTPHUECKUX (UTYpax, MPEICTABICHHYIO Ha YepTeKaxX U PUCYHKAX.

CB000IHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE.

BeInonHATE onepanuy Hajl BEKTOPaMH.

3azaBaTh IVIOCKOCTh YPABHEHUEM B JIEKaPTOBOM cHUCTEME KOOPIMHAT.



e PemaTh reoMeTpHUYECKHE 33a/1a4M HA BBIYMCIICHUE YTJIIOB MEXY MPSIMBIMHA U TUIOCKOCTSMHU;, BBIYUCIICHUE
pPacCTOSTHUN OT TOYKH JIO0 TUIOCKOCTH; B II€JIOM, HAa MIPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/a MpPH
perieHun.

e (CB00OOAHO OIEPUPOBATH IMOHSATHUSMH, CBS3aHHBIMUA C JBHXKCHHEM B IPOCTPAHCTBE; 3HATH CBOWCTBA
TIBYKECHUH.

®  BBHINOJHATh HW300pPOKEHHWs] MHOTOTPAaHHMKOM M TEJ BpalleHHWs TMPH MapaliebHOM  IepeHoce,
LEHTPAIbHOM CHMMETPHUH, 3€PKaIbHON CHUMMETPUH, TPH MOBOPOTE BOKPYT MPSMOM; IpeoOpa3oBaHUs
O 00USI.

e CTpouTh CceYCHHS MHOTOTPAaHHUKOB U TeJ BpalICHHs: CEUYCHHS NHUIUHApA (MapajUieibHO W
MEPICHIUKYISIPHO OCH), CEYCHHS KOHYca (MapalljieIbHOE OCHOBAHUIO M MPOXOSIIEe Yepe3 BEpIINHY),
CEYCHHMS IIapa.

e lcmonp30BaTh METOABI TOCTPOCHUS CEUCHHIA: METOJ CJIEIOB, METOJ] BHYTPEHHETO MPOSKTUPOBAHUS,
METO/I IepEeHOCca CEeKYIIeH MIOCKOCTH.

e Jloxa3bIBaTh FT€OMETPHUECKUE YTBEPIKICHUS.

e [Ipumensate reomerpuueckue (aKThl IS PEIICHUS CTEPEOMETPHUYECKUX 3a/ad, MPEAroJararonmx
HECKOJIBKO LIaroB PeUIeHHUs], €CIIU YCIOBUS IPUMEHEHUS 3a/1aHbl B SBHON U HEIBHOH (hopMe.

e Pemare 3amauM Ha JOKa3aTEIIbCTBO MATEMATHUYECKUX OTHOIICHWH W HAXOXKICHUE TEOMETPUUYCCKUX
BEJIUYHMH.

e [IpuMeHSTH TPOrpaMMHBEIC CPEICTBA W AJICKTPOHHO-KOMMYHHKAITMOHHBIC CHCTEMBI MPH PEHICHUH
CTEPEOMETPUUYCCKUX 3aJ1ad.

o [IpuMeHSATH MONTYYCHHBIC 3HAHHWS HA TPAKTHKE: CPAaBHUBATH, AHAIU3UPOBATH W OICHUBATH pPEaTbHBIC
CUTyalli{; TPUMEHSATh H3yYEHHBIC TIOHATHS, TEOPEMBbI, CBOHCTBAa B TPOIECCE IOMCKA PEIICHUS
MaTeMaTHYeCKH CHOPMYIIMPOBAHHONW MPOOJIEMBI, MOJCIUPOBATh peaTbHBIC CHUTYalldd Ha S3bIKE
Te€OMETPUHU, UCCIIEeI0OBATh TOCTPOCHHBIE MOJIENIU C MCIIOJIb30BAHUEM I€OMETPUUECKHX MOHATHI U TEOpEM,
anmaparta anreOphl; peliaTh MPaKTHYEeCKHE 3a/ladd, CBS3aHHBIE C HAXOXKIECHUEM TeOMETPUUYECKUX
BEJIUYHMH.

e lmerp mpencTaBieHHUss 00 OCHOBHBIX JITalax pPa3BUTHUS T€OMETPUM KaK COCTaBHOW YacTu (yHIaMeHTa
Pa3BUTUS TEXHOJIOTHA.

COJAEPKAHUE YYEBHOI'O KYPCA (I10 'OJAM OBYYEHMUA)

10 kaace

IIpsiMbIe ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHUA cTepeoMeTpuH. Touka, mpsMas, IUIOCKOCTh, MpocTpaHcTBO. IloHsTHe 00
aKCHOMAaTHUUYECKOM IOCTPOEHUH CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3aumHOe pacnosnoxkeHue TNpsAMBIX B IPOCTPAHCTBE: IIEpECEKaloIluecs, NapajuleIbHble U
cKpemuBaomuecs npsaMsle. [IpuzHaku ckpemuBaromuxcs npaMbixX. [lapamiensHoCTh NpSIMBIX U IIIOCKOCTEN
B IIPOCTPAHCTBE: MapaulesIbHbIE MPSMbIE B IPOCTPAHCTBE; NAPAIENBHOCTh TPEX MPAMBIX; MMAPATLIEIbHOCTh
npsMoil U 1uockoctu. IlapannensHoe M LiEHTpanbHOE NPOEKTHpPOBaHUE, M300pakeHue Guryp. OCHOBHBIE
CBOMCTBa TMapajuIeIbHOTO MPOCKTUpOBaHUs. M300pakeHne (Guryp B mapajieIbHOM NPOEKIHH. YTIBI C
COHAIIPABJIICHHBIMM CTOPOHAMH; YroJd MEXAY NpPsAMBIMH B IpOCTpaHCTBE. [lapaylelbHOCTH IIOCKOCTEH:
napajiesibHble TUIOCKOCTH; CBOMCTBA MapaieNbHbIX MIockocTel. [IpocTeiime npocTpaHCTBEHHbIE (GUTYPHI
Ha IUIOCKOCTH: TE€TPa3JIp, NapajuleenuIea; IOCTPOCHUE CEUEHUH.



IlepnieHIUKYIAPHOCTD IPSIMOU M IJIOCKOCTH: NEPICHAMUKYJIAPHBIE MIPSAMBIE B IIPOCTPAHCTBE, IPSIMBIC
MapaJuleIbHbIE U NEPIEHIUKYJISIPHBIE K IUIOCKOCTH, NMPU3HAK NEPHEHAMKYJIAPHOCTH IPSIMOM U IUIOCKOCTH,
TeopeMa O IpPsIMON MEpPHEHAMKYJAPHON IMiIockocTH. OpToroHanbHOE MpoeKkThpoBaHue. llepneHaukynsp u
HaKJIOHHBIE: PACCTOSIHUE OT TOYKM 0 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 MJIOCKOCTH, MPOEKLUs GUrypsbl
Ha IIOCKOCTh. [lepneHAMKYIsSpHOCTh IIJIOCKOCTEH: MPHU3HAK IMEPHEHIAUKYJIIPHOCTH [BYX IUIOCKOCTEH.
Teopema o Tpéx nepneHIUKyIIpax.

Yrubl B NPOCTPAHCTBE: Yoyl MEXAY IPSAMOM M IIOCKOCTBIO; JBYI'PAHHBIM YIOJI, JIMHEWHBIA YTOJI
JBYTpaHHOro yriyia. TpEéXrpaHHbli 1 MHOrorpaHsble yribl. CBOMCTBAa IUIOCKUX YIJI0B MHOTOTPAHHOIO YIJa.
CpolicTBa INIOCKUX M [JBYTPaHHBIX YTIJOB TPEXI'PAHHOrO yria. Teopembl KOCHHYCOB W CHHYCOB JIUIA
TPEXTPAHHOTO YIJIA.

MHOrorpaHHUKHU

Buasl MHOrorpaHHukoB; pa3BépTka MHOrorpaHHuka. [Ipu3ma: N-yrosbHass npusma; npsmas H
HaKJIOHHas MpU3Mbl; OOKOBas M TIOJHAas IOBEPXHOCTb IMpu3Mbl. llapamienenunesn, NOpsMOYrojJbHBIN
napajuleJienunes U ero cporcrea. Kparuaimme myT Ha IOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa.
IIpoctpanctBenHass Teopema Iludaropa. Ilupammpa: n-yrosnpHas nupampjaa; MpaBUIbHAas M ycedyEHHas
nupamubl. CBoiicTBa pébep M OOKOBBIX I'paHe NpaBUIbHON mupamuabl. [IpaBUiIbHBIE MHOTOIPAaHHUKU:
IIpaBUJIbHAA NIPU3Ma U IIPaBUIIbHAS IMPAMUJA; NIPAaBUJIbHAS TPEYTOJIbHAS TMPAaMUA U IIPAaBUIIbHBIN TETPAdID;
ky0. IIpeacraBnenue o npaBUIbHBIX MHOTOTPAHHUKAX: OKTAd/Ip, OAEKadIp U UKOCAIP.

Bbluucnenue 51€MEHTOB MHOTOIpaHHMKOB: péOpa, auaroHanu, yrasl. Ilmomaas  GokoBoid
MOBEPXHOCTU UM IIOJHOM IIOBEPXHOCTH HPSMOM MpPHU3MBI, IUIOIIAJb OCHOBaHHWM, Teopema O OOKOBOM
MOBEPXHOCTU MpsAMON mpu3Msbl. ITnomans G0KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABUIBHON MHUPaMUIB,
TeopeMa O IUIOLAaU yCEUEHHON TUPaMUIBbL.

CuMMeTpHst B IPOCTpPAHCTBE. DJIEMEHTHI CUMMETPUH NPABUIIBHBIX MHOTOTpaHHUKOB. CUMMETpHUsS B
MIPAaBUJILHOM MHOTOIPAaHHMKE: CUMMETpHs IapajuleJenuIie/]a, CAMMETPHS MPABUIBHBIX IPU3M, CUMMETPHS
MIPaBUJIBHON TUPAMUIBI.

BekTopbI M KOOPAMHATHI B IPOCTPAHCTBE

IlonsATHA: BEKTOp B IPOCTPAHCTBE; HYJIEBOM BEKTOp, JUIMHA HEHYJIEBOI'O BEKTOPA; BEKTOPBI
KOJUIMHEApHbIE, COHAIPABJICHHBIE M IIPOTUBOIIOJIOKHO HAIPABICHHBIE BEKTOPbL. PaBEHCTBO BEKTOPOB.
JIeCTBUA C BEKTOpaMU: CIIOKCHUE U BBIYUTAHUE BEKTOPOB; CYMMa HECKOJIBKMX BEKTOPOB; YMHOXEHUE
BEKTOpa Ha yucio. CBOMCTBa ClOXKEHHs BEKTOpPOB. CBOMCTBA YMHOXEHUs BeKTOpa Ha uucio. [lonsarne
KOMIUTaHApHBIE BEKTOPBI. [Ipu3Hak KoMImaHapHOCTH TPEX BeKTOPOB. [IpaBmino napamienenunena. Teopema o
pa3IoKEHUU BEKTOpa IO TPEM HEKOMILIAHAPHBIM BeKTOpaM. IIpsMoyronbpHas cucreMa KOOpAMHAT B
npoctpancTBe. KoopaunaTtel BekTopa. CBs3b MEXIy KOOPAMHATAMH BEKTOpAa M KOOpAMHATAMHU TOYEK. YTOJ
Mexly BekTopamu. CKaJsipHOE POU3BEIEHUE BEKTOPOB.

11 xknacc

Tena Bpamenust

[ToHATHS: UMAMHOPUYECKas MOBEPXHOCTh, KOHMYECKas MOBEPXHOCTb, c(eprueckas MOBEPXHOCTb,
oOpasyromue nmoBepxHocTei. Tena BpamieHus: MIIMHIP, KOHYC, YCeU€HHBIN KOHYyC, cdepa, map. Bzanmuoe
pacnosyioxkeHue cheppl U MIOCKOCTH; KacaTelbHas IUIOCKOCTh K cepe. M300pakeHne Ten BpalleHUs Ha
wiockocT. Pa3BépTka nunuuapa u konyca. CuMmmerpust cepsl U mapa.

0O6BEM. OcHOBHBIE CBOMCTBA 00HEMOB Ten. Teopema 00 00bEME MPSAMOYTOIBLHOTO TTapayieenuneaa u
crneactBus u3 He€. OOBEM MpsAMON M HAKIIOHHOM MPHU3MBI, IWIMHIPA, TUPaMHUIbl U KoHyca. O0bEM mmIapa u
I1apOBOT'O CErMEHTA.



KomOunamnmu Ten BpalieHus U MHOTOTpaHHUKOB. [Ipu3ma, BriucaHHas B IMJIUHIDP, OMKUCAHHAS OKOJIO
munHapa. Ilepeceuenue cdepsl u mapa ¢ miockocTbio. Kacanue mapa u cdepsl miockoctso. IlonsTue
MHOTOT'paHHHKA, OIIMCAHHOTO OKOJIO c(hepbl, chepbl, BIMCAHHON B MHOTOTPAaHHHK WUJIH TEJIO BPAIICHUS.

[Tomane MOBEpXHOCTH LMIIMHAPA, KOHYCa; TUIomaas chepsl u e€ yacreit; [logobue B mpocTpaHCTBe.
OtHomenue 00bEMOB, IIIOLIACH TOBEepXHOCTEH MOA0OHBIX (uryp. [IpeobpazoBanue 1mogo0us, TOMOTETHS.
Pemenne 3a1a4 Ha IIIOCKOCTH C MCTIOJI30BAHUEM CTEPEOMETPHUECKUX METO/IOB.

[TocTpoenune cedeHWii MHOTOTPAaHHUKOB W TEN BpAICHHSA: CEYEHHS LWIMHApA (HapajulellbHO WU
NEepPHEeHIUKYISIPHO OCH), CEYeHHs KOHyca (HapajulelbHO€ OCHOBAHUIO U IPOXOJSAIIEe 4Yepe3 BEpIINHY),
CEYCHHS IIapa; METObI IIOCTPOCHHS CEYCHUH: METOJ| CIE€0B, METO/] BHYTPECHHETO NPOSKTHPOBAHHS, METO]
MEPEHOCA CEKyIel MI0CKOCTH.

BekTopbl M KOOpAUHATHI B IPOCTPAHCTBE

BexTops! B pocTpancTBe. Onepauuu Hajx BeKTopamu. BekTopHoe ymMHOXkeHHE BEKTOpoB. CBolicTBa
BEKTOPHOIO0 YMHOKeHMs. I[IpsMoyroipHas cucremMa KOOpJAMHAT B IpocTpaHCcTBe. KoopauHAThl BeKTOpa.
Paznoxenue BekTopa no 6a3ucy. KoopauHaTHO-BEKTOPHBIN METOJI IPH PELLICHUH T€OMETPUUECKUX 3a/1a4.

JBu:keHusI B IPOCTPAHCTBE
JBuwxenust mpoctpaHcTBa. OtoOpaxkenus. JIBmkeHus u paBeHcTBO ¢uryp. OOmme cBoiicTBa

JBVKEHUWA. BuUibl ABMKEHUI: NapajuleIbHbIM NEPEHOC, LNEHTPAIBbHAST CUMMETPUS, 3€pKaIbHAs CUMMETPHSI,
MOBOPOT BOKPYT npsimoi. [IpeoGpazoBanust momodus. [Ipsimas u cdepa Ditnepa.

TEMATHYECKOE IJIAHUPOBAHUE YYEBHOTO KYPCA
(IO TOIAM OBYUEHMS)

10 ks1acc (He meHee 102 yacoB)

Ha3Banmue
pa3nena
(TemMbI) OcHOBHBIE BU/IBI 1eSITEJILHOCTH
OcHOBHOe coaep:xaHue

Kypca yyanuxcs

(KoJIH4eCTBO

4acoB)

BBenenne OcHoBHBIC Onpeneasitb MJIOCKOCTh Kak (QUTYpy, B

B NMPOCTPAHCTBEHHbIE (PUTYPBL. | KOTOPOU BBIMOJIHAETCS TUIAHUMETPHS.

crepeoMeTpu [TonsiTust CTEPEOMETPHUM: Jenatp MIPOCTEHUIIINE JIOTUYECKUE

10 TOYKa, TMpsiMasi, IUJIOCKOCTh, | BEIBOABI U3 aKCHOMATUKH IJIOCKOCTH.

(23 u) MPOCTPAHCTBO. OcHoOBHBIE [IpuBOIUTH IpUMeEpHbI peanbHbIX
mpaBuja  W300pakeHHWsT  Ha | 0OOBEKTOB, ujeann3amnuein KOTOPBIX
pUCYHKE IJIOCKOCTH, | SIBJISIFOTCSI aKCHOMbBI TEOMETPUHU.
napasuiesIbHbIX MPSMBIX N3yuars, MPUMEHSITh MPUHIIUTBI
(0oTpe3koB), cepeAHbI OTPE3KA. | TOCTPOEHUS CEUEHUH.

[ToHATHS: EepeceKaromuecs HUcnoab3oBarb JUIS MIOCTPOCHUS
IJIOCKOCTH, TEPECEKAIOLINECS | CEYEHUN METOI CIEN0B, METOJ BHYTPEHHETO
npsiMas U IJIOCKOCTb; | HPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH
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MOJIyITPOCTPAHCTBO.
MHororpanHuku,

U300pakeHHe MPOCTEUINX

IPOCTPaHCTBEHHBIX ¢uryp,

HECYIIECTBYIOIHUX O0BEKTOB.

AKCHOMBI CTEPEOMETPUH U
nepBbie CJAeICTBUA U3 HUX.

CnocoObl 3aaHusl MPAMBIX
Y IIJIOCKOCTEN B IIPOCTPAHCTBE.

O06o3HaueHUsT MOPSIMBIX H
IJIOCKOCTEH.

Ceuenus. N3o0paxenue
CEYCHHM mNHUpaMHIbl, Kyba W
OPU3MBI, KOTOPBIE MPOXOAAT
yepe3 ux péopa. MzobpakeHue

MEPECCUCHHUS MOJTYYE€HHBIX
IJIOCKOCTEeW.  PackpammBanue
TIOCTPOEHHBIX CEUCHUI
Pa3HBIMU LIBETAMH.

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

ToukaM Ha p&Opax. CozmaHue
BBIHOCHBIX YEPTEXKEH U 3aMKCh
1aroB MOCTPOEHUS.

IloBTOpEeHuUe
IVIAHUMETPHUH.

Teopema 0
IPOIMOPLIMOHATBHBIX OTpPE3Kax.
[Tomobue TPEYTOJILHUKOB.
Teopema Menemnas. Pacu€rel B
CEUYCHMSIX Ha BBIHOCHBIX
yepTexKax.

Uctopus pa3BUTHUSA
IJIAHUMETPHUH U CTEPEOMETPUU

IIJIOCKOCTH.

Pemarb crepeoMeTpuyecKue 3a1aun: Ha
ONPENEIICHNE BU/IA CEYCHHUSI U HAXOKJICHHE
€ro IUIOIIA/IHN.

AkTyanu3upoBaTh (GakKThl U METOJBI
IJIAHUMETPHH, pETEBAHTHBIC TEME,
MIPOBOAUTH AHAJIOTHH.

Hcnonb3oBaTh 0OpH pelIeHUH 3a1ad
CIeIyIOIUe IJIaHUMETpUUeckue (aKThl U
METOJbI:

Teopembl Pazneca U 0 TPONOPLUUOHATIBHBIX
OTpe3Kax. AJITOPUTM JIeJIEHUsI OTpe3Ka Ha N
paBHbIX yacTel. Teopema Menenasi.

PaBHOOEApeHHBIIM TPEYTOJIbHUK.
PaBHOCTOpOHHMI TPEYTOJIbHUK.
[IpssMOyToJIBHBIA TPEYronbHUK. (CBOMCTBO
CpeaHeW JWHHUM TpeyroibHukKa. (CBOMCTBO
OHCCEKTPUCHI yria TPEYTOJIbHUKA.
CBOWCTBO M€IMaH TPEYTrOJbHUKA.

[Tpu3Haku nog00usl TPEYTOJIbHUKOB.

IHonyyars NpeaAcTaABJICHUSA 00
OCHOBHBIX JTanax pa3BUTHUs T€OMETPUM KaK
COCTaBHOM YacTH (yHJaMEHTa pa3BUTHUSA
TEXHOJIOTUH

B3aumnoe
PacmoJioKeH
He MPSMbIX
B
NMPOCTPAHCTB
e

B3anmHoe  pacnosioxeHue
NpsIMBIX B IPOCTPAHCTBE.
CkpemuBarouecss  npsiMble.
[Ipu3Haku  CKpeIMBarOUIUXCs
PSIMBIX.

[TapannenbHbie TpsiMble B

Kaacenpuuuposarn B3aUMHOE
PACIOJIOKEHUE MPSIMBIX B IMPOCTPAHCTBE,
WUIKOCTPUPYST PUCYHKaMM UM IPUBOAS
MIPUMEPBI U3 PEATIbHON KU3HHU.

Jloka3biBaTh TEOpEMY 0
CYIIECTBOBAHUM U €JUHCTBEHHOCTH




(6 w)

mpocrpancTee.  Teopema 0
CYILLIECTBOBAHUHU U
€AUHCTBEHHOCTHU IPSAMOU

[apajuIeIbHON JaHHOM MPSMOU,
MPOXOJAIIEH  4Yepe3  TOYKY
IPOCTPAHCTBA M HE JeXkKaulen
HAa JaHHOM mpsMou. Jlemma o
NEPECECYEHNN  MapalIeIbHBIX
IPSMBIX MIJIOCKOCTBIO.
[TapannenbHOCTh TPEX MPSMBIX.
Teopema 0 TpEX mapalieIbHbIX
MPSIMBIX.

Teopema 0
CKPEIIUBAIOIINXCS TPSMBIX.

[TapamnensHOE
npoektupoBanue.  OCHOBHBIE
CBOKCTBA [apajuIeIbHOTO
MPOEKTUPOBAHUSL.
N3o0pakenue pa3Hbix GuUryp B
IapaiyIeIbHOU MPOECKIINH.

[lenTpanbHas TpOEKLUSI.

Yron ¢ coHampaBI€HHBIMU
CTOPOHAMHU. Yron MEXIY
IPSIMBIMHU.

3ajaun Ha JOKa3aTEIbCTBO U
UCCIIEIOBAHNE, CBSI3aHHBIE C
pacCIOJOKEHUEM  MPSAMBIX B
IIPOCTPAHCTBE

IIapajuIeIbHOW NPSMOM, ITPOXOIAILEH Yepes
TOYKY IPOCTPAHCTBA M HE JIekKALIEH Ha
IPYroM TpsIMOM; JIEMMY O IEPECECUEHUU

IIJIOCKOCTH JIByMSI MapaJUICIIbHBIMU
MPSAMBIMU; TEOPEMY O TPEX MapaIeIbHBIX
MPSIMBIX.

Jloka3biBaTh MPU3HAK

CKpEIIMBAIOIINXCA MPSMBIX,
CKPEIIMBAIOLINXCS MPAMBIX.

Jloka3pIlBaTh TEOPEMY O paBEHCTBE
YIJIOB C COHAIIPABICHHBIMU CTOPOHAMH.

OO0BSACHATD, 4TOo Ha3bIBaCTCS
MapaJIeIbHBIM 151 LEHTPAJIbHBIM
MPOCKTUPOBAHUEM M KAK BBINOJHIETCS
MPOEKTUPOBAHUE (PUTYP HA TIOCKOCTh.

Jloka3pIBaTh CBOWCTBA MNapauIEIbHOIO
IIPOEKTUPOBAHMUSL.

N300paxkath B napajuieIbHOW NPOECKIUU
pa3Hble TeOMETpUIeCKre (PUrypsl.

Pemiats crepeomeTpuyeckue 3a1adyd Ha
JI0Ka3aTeIbCTBO 151 VICCIIEIOBAHHUE,
CBSI3aHHBIE C PACIIOJI0KEHHUEM NPSMBIX B
IIPOCTPAHCTBE.

IIpoBoaurtsb

TEOpeMy O

JOKa3aTeJIbHbIC
paccy X aeHus npu pelIeHnn
F€OMETPUYECKUX 3a7a4, CBSI3aHHBIX CO
B3aMMHBIM PACIOJIOKEHUEM TPSMBIX B
IIPOCTPAHCTBE.

CpaBHuBarhb, aHAJIM3UPOBATH U
OLICHUBATh  YTBEPXKIECHUSA C  LEIbIO
BBISIBJICHUSL JIOTUYECKA KOPPEKTHBIX U
HEKOPPEKTHBIX PacCyKICHUM.

MopeaupoBarh pealibHbIE CHUTYAlUH,
CBSI3aHHBIE CO B3aMMHBIM PacCIIOJIOKEHUEM
NpsAMBIX B  MPOCTPAHCTBE, Ha  SA3BIKE
r€OMETPUHU.

HccaenoBarb IMOCTPOCHHBIE MOJEIU C
WCIIOJIb30BaHUEM I'€OMETPUYECKUX ITOHATUI
¥ TEOpeM, ammapara aareOpbl, IU(PPOBHIX
peCypcoB.

Hoayuyars NpeAcTaBJ/IeHUE 0
HEHTPaJbHOM  TIPOEKTUPOBAHUU U 00
UCTOPHUH pabOT MO TEOPUH MEPCIEKTUBBI

Mapajean

[lonsTus: napaJiCJbHOCTDb

Kaaccupuumposarb B3aMMHOE




HOCTBb

IpSAMOA M IUIOCKOCTH B

pPACIIONIOKEHUE TMPSAMOM M IUIOCKOCTH B

NPAMBIX M | IPOCTPAHCTBE. IIPOCTPAHCTBE, MPUBOJAS COOTBETCTBYIOIIHE
IVI0OCKOCTEH [Ipr3Hak  mapayIeabHOCTH | IPUMEPHI U3 PEATIbHOM KU3HHU.
B pAMOU 51 IUIOCKOCTH. DopMyJIHPOBATH OIpeeIICHUE
npocrpadcTB | CBoiicTBa MapajuyieIbHOCTH | MAPAUIEIBHBIX MPSAMOM U MIIOCKOCTH.
e PSIMOM U INIOCKOCTH. /loka3bIBaTh IIPU3HAK 0
(8 u) I'eoMmeTpuyeckre 3aJauyd Ha | HApAJUICIIBHOCTH NPSIMOM U IUIOCKOCTH;
BBIYKCIICHHE U JI0KA3aTENbCTBO, | CBOMCTBA  MApaJUICIBHOCTH  HPSAMOM U
CBSA3aHHBIEC C MAPAJUICIBHOCTHIO | ITIOCKOCTH.
OpsIMBIX M IUIOCKOCTEH B Pemate crepeoMeTpUYECKHE  3aauyu
IPOCTPAHCTBE. BBIYNCIICHHSI U JI0KA3aTEIbCTBO, CBSI3aHHBIC
[TocTpoenue CEYEHHUS], | C MAPAJUICTbHOCTBIO MPSMBIX M IIOCKOCTEN
MPOXOJSIIET0 4Yepe3 JAHHYIO | B IPOCTPAHCTBE.
OpsIMYyI0  Ha  4YepTexe W PemaTp mnpakTHUecKHME 3aJayd  Ha
napajuieaIbHOro JIpYrod | MOCTPOEHHE  CEUEHHWH  Ha  4YepTrexax
npamoi. Pacuér oTHoOmIEHUi. | TETpa’apa U NnapajuieIenunea.
[TapannensHas MIPOEKIIHNS, Pemarb crepeoMeTpuyecKHE  3aJa4H,
MPUMEHEHUE JUIsl MOCTPOCHHMS | CBSI3AHHBIE C  TOCTPOCHHEM  CEUEHHUU
CEUYCHUI KyOa U | IUIOCKOCTBIO.
napaJiyIesIenuIe1a. IIpoBoauTh JIOTMYECKM  KOPPEKTHBIE
CpoiicTBa napajuienenuneaa | 10Ka3aTebHbIe PACCyKICHUS NPU PELIEHUU
U TIPU3MBI. F€OMETPUYECKUX  3aJa4  CBSI3aHHBIX C
[TapamienpHbple  IUIOCKOCTH. | MAPAJUIEIBHOCTHIO IIJIOCKOCTEM.
IIpu3Haku napajyIeIbHOCTH CpaBHuBaTh " AHAJIU3UPOBATH
IBYX IUIOCKOCTEN. Teopema o | peallbHble  CUTyalHH,  CBSI3aHHBIE  C
napajuieIbHOCTH U | IapaJUIeIbHOCTBIO MPSMOM M IIJIOCKOCTH B
€AMHCTBEHHOCTH  IJIOCKOCTH, | IPOCTPAHCTBE;, MOJEJHUPOBATH pPEAIbHbBIE
MPOXOJSIIEN Yepe3 TOUKY, HE | CUTyalld, CBSI3AHHBIE C MapajlIeIbHOCTHIO
MPUHAIEKAITY O JAHHOM | MPSAMOM M TJIOCKOCTH B MPOCTPAHCTBE, HA
MJIOCKOCTH U CIEACTBUS U3 HEE. | I3bIKE T€OMETPUH
CBoiicTBa  mapauIEIbHBIX
IIJIOCKOCTEN: 0 NapaJyIeIbHOCTH
NPSAMBIX ~ TEPECEUEHUs  MpH
IIEpECEUECHHUH IBYX
MapajiyIeIbHbIX IJIOCKOCTEN
TpEThEH; 00 OTpe3Kax
napajieIbHbIX PSIMBIX,
3aKJIFOYEHHBIX MEXIY
napaJijieNbHbIMUA TIOCKOCTSIMU;
O TIepeceyeHuu MpsMON ¢
IBYMS napaJyIeIbHBIMA
IUIOCKOCTAMMU
Hepnenamu | IlosTopenue: TeopeMa | AKTyanu3upoBaTb (HaKThl M METOMbI
KyJaspHocTh | [ludparopa Ha  miIockocTH, | TUIAHUMETPHH, pEJeBaHTHBIE TEeME,
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NpAMBIX ®
IJIOCKOCTEM
B
MPOCTPAHCTB
e

(25 9)

TPUTOHOMETPHUS
IPSIMOYTOJIBHOTO
TPEYrOJIbHUKA.
CaoiicTBa
NPAMOYTOJBHOTO
napajuieNIeune1a.
Brluncnienre MIMH OTPE3KOB B
KyOe U IPSIMOYTOJILHOM
napajuieICIuIee.
[leprieHIUKYISPHOCTD
MPAMOU U TIJIIOCKOCTH. [Ipr3Hak
MEPIEHAUKYJISIPHOCTH  TPSIMOM
n 1iockoctu. Teopema o

KyOa u

CyIIECTBOBAHUH u
€AMHCTBEHHOCTHU IPSAMOMU,
IPOXOJALIEH  Yepe3  TOYKY
IIPOCTPAHCTBA "
IIEPIICHIUKYJISIPHOU K
miockoctu.  [lmockoctn m

MEPHEHANKYJISIPHBIE UM MpsMast
B MHOT'OTpaHHUKaX.
IlepniennuKynsp u
HaKJIOHHAs.
[TocTpoenue nepneHauKyspa
13 TOYKHU Ha IPSIMYIO.

Teopema 0 TPEX
nepreHauKyapax (mpsmas Hu
oOpaTHas).

Yron MEXKITY
CKPEUIMBAIOIIUMHUCS MPSMBIMHU.
[Touck NEePHEeHAUKYIIPHBIX
IPSIMBIX C OMOLUIBIO
NEePHEeHAUKYJIIPHBIX
IIJIOCKOCTEN

OproronansHO€
IIPOEKTUPOBAHUE.

[loctpoenue ceuenuil KyoOa,
[IPU3MBI, IIPaBUJIBHOU
ApaMUIbI C MOMOILBIO

OPTOrOHAJILHOU MPOEKLHU.
CummeTpust B IPOCTPAHCTBE

OTHOCHUTEIIBHO TIOCKOCTH.
[Inockoctn  cummeTpuii B
MHOTOTPAaHHHKAX. [IpuzHak

MIPOBOJIUTH AHAJIOTHH.

DopMyJIUPOBATH onpeaeeHus:
MEePIECHIUKYJISIPHBIX MPSMBIX B
MIPOCTPAHCTRBE; ONpEACICHUE  MPSIMOMH,
MEePIEHIUKYJISIPHON K MJIOCKOCTH.

Jloka3bIBaTh. JEMMY 0
MEPICHAUKYJISIPHOCTH JBYX IMapaJlIeIbHBIX
NPAMBIX K TPEThEH NPSIMOW; TEOPEMBI O
CBSI3M MEXIY MapajuieIbHOCThIO MPSAMBIX U
WX TIEPIECHANKYIIPHOCTHIO K TNIOCKOCTH.

Jloka3pIBaTh: TEOPEMY, BBIPAKAIOIIYIO
MPU3HAK TEPICHAUKYISPHOCTH NPAMOM M
IJIOCKOCTH; TE€OPEMY O CYILIECTBOBAHUHM H
€IMHCTBCHHOCTH  NPSIMOM, MPOXOISIIIEH
yepes JaHHYIO TOYKY U NMEPHEHIUKYISIPHON

K JAHHOM IJIOCKOCTH.
HN3o0paxatb B3alMHO
MEPIECHAUKYJISIPHBIE TPSIMYIO U TIJIOCKOCT.
DopMyJIHMPOBATH CBOMCTBO
MEPIEHAUKYJIspa MO  OTHONICHHIO K
TJIOCKOCTH.

IMosyyaTrs mnpeacraBjeHre O 3HAYCHUU
NepHeHANKyJigpa s JApYyrux oodnacteut
Hayku ((pusuka, >SHepreTuka, Ja3epHbIE
TEXHOJIOTUH), B pPEaIbHOU KU3HU (TEXHHUKAa,
OKpYy>arolas 00OCTaHOBKa).

Jloka3pIBaTh yTBEPXKICHUS, CBSI3aHHBIC C

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

NEPIECHIUKYIIpaX U TeopeMy OOpaTHYIO

TEOPEME O TPEX NEPIEHAUKYIAPAX.
Hoayuyars NnpeAcTaBJIeHHE

OPTOrOHAJILHOM IPOEKTUPOBAHUH.
Joka3pIBaTh TEOPEMY O MPOEKIUU TOUKHU

00

Ha NPSIMYIO.
Pemiate  cTepeomMeTrpuuecKkHe — 3ajJayu,
CBSI3aHHBIC c MEePIEHAUKYJISIPHOCTHIO

IIPSAMOM U IIJIOCKOCTH.
Pemiarb npuKiiagHble 3a1a44, CBS3aHHBIC
C HAXOXXJICHUEM I'€OMETPUUECKUX BEIUYUH.
Pemiare  cTepeoMeTpUYECKHE  3aJaud,
CBS3aHHBIE C IPUMEHEHUEM TEOPEMBI O TPEX
NEPIIEHAUKYJISIpax, HaXO0XICHUEM
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MEPIEHAUKYJISIPHOCTA  TIPSMOU
U IUIOCKOCTH KakK CJIEICTBUE
CHUMMETPHH. [IpaBunbHbIE
MHOTOTPaHHUKH

Pacuér paccrosaHuii oT TOUKH
N0  TUIOCKOCTH. Cnioco6b1
ONYCTUTh  NEPHEHIUKYJISPHI:
CUMMETpHSI, CIABUI TOYKH IO
napauiesibHOu npsmoil. CaBur
[0 HemapauielIbHOM TIPAMOM,
U3MEHEHHE PACCTOSHUI

PaCCTOSIHUMN, TIOCTPOCHUEM MTPOEKIUM.

CpaBHuBaTh U aHAJIM3MPOBATH
YTBEPKIEHUSI  C  LEIbIO  BBIABJICHUSA
JIOTUYECKN KOPPEKTHBIX M HEKOPPEKTHBIX
paccyXIeHUM.

AHAIM3MPOBATh W MOAECJMPOBATH Ha
A3bIKE TE€OMETPUU pEaJbHbIE CHUTYyallUH,
CBSI3aHHBIC c MEPIIEHANKYJIAPHOCTHIO
NpsAMOM ¥ IUIOCKOCTH;  HMCCJIEA0BATH
ITIOCTPOCHHBIE MOJEIW, B TOM YHUCJIE U C
MCIIOJIB30BaHUEM anmapara ajareopsl

Yriabl
paccrosiHusi
(16 9)

4 |

[loBTOpEHne: yrom Mexnay
NpsSMBIMA ~ HA  IUIOCKOCTH,
TPUTOHOMETPHS B

IIPOU3BOJIBHOM TPCYI'OJIbHUKCE,
TCOPpCMa KOCHUHYCOB.

[ToBTOpEeHUE: yrom Mexny
CKPEILHUBAIOIIUMUCS MPSIMBIMU
B IIPOCTPAHCTBE.
['eomeTpuueckue METOJIbI
BBIYUCJIEHUSA  yrja  MEXIy
OPSMBIMUA B MHOTOTPaHHUKAX.

JIByrpaHHbIi YIOJL
CBOICTBO  JMHEWHBIX YIJIOB
JIBYTPAHHOTO yrJia.

[IepnienquKyIsIpHBIE
IJIOCKOCTH.

CaolicTBa B3aUMHO
NepHeHTUKYJISIPHBIX
IIJIOCKOCTEH. ITpusHax
NEePIEHANKYJISIPHOCTH
TUIOCKOCTEM; TeopeMa 0
NpAMOM  TEPECEYEHHs]  JIBYX
IIJIOCKOCTEN
MEPIECHIUKYIJISIPHBIX ~ TPEThEil
IIJIOCKOCTH.

IIpssMOyTroJIbHBIN
napasuiesienunes; KyO;
U3MEpEHUS, CBOMCTBA
IPSAMOYTOJIBHOTO

napayenenunena. Teopema o

AKTyaIu3upoBatbh (AKTBl U METOJBI

IUTAaHUMETPHH, peneBaHTHBIE TEeME,
MPOBOJUTH AHAJIOTUHU.
DopmyMpoOBaTh OIIpENIETICHNE

JIBYTPAHHOTO YTIJa.
Jloxka3pIBaTh CBOMCTBO PaBEHCTBA BCEX
JIMHENHBIX YTJIOB IByTPAHHOTO YIJIA.
KnaccuguuupoBars IBYyIpaHHbIE YIUIbI
B 3aBUCHMOCTH OT UX I'PalyCHOU MEpHI.
DopMyJIHPOBATH OmpeAcIeHue
B3aMMHO NEPIICHAUKYJIIIPHBIX INIOCKOCTEH.
Jloka3pIBaTh TEOPEMY O MPU3HAKE
MEPIEHAUKYJISIPHOCTH JIBYX TJTIOCKOCTEH.

dopmyMpoBaTh CJIEJICTBHE (u3
pHU3HaKa) 0 NEePICHINKYISIPHOCTH
IUIOCKOCTH, KOTOpas  MEpHeHANKYJspHA

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

Joka3pIBaTh  yTBEP)KIEHHUS O  €ro
CBOMCTBAX; TEOPEMY M CIEACTBHE U3 HEE O
JIAaroOHasAX IPSAMOYTOJILHOTO
napasuliesIenunesa.

Pemiatb crepeoMeTpuyecKUE 3a1auu,
CBS3aHHBIC C NEPIEHAUKYJIAPHOCTD MPSMBIX
51 TUIOCKOCTEMH, HCTIOJIb3YSI
IUTAHUMETPUYECKHUE (DAKThl U METOMBI.

IIpoBoauTL JOTMYECKU  KOPPEKTHBIE
JI0OKa3aTEIIbHbBIE PACCYKICHUS IIPU PELLICHUU
FCOMETPUYECKUX  3a1a4, CBA3aHHBIX C
IIEPIIECH IUKYJIIPHOCTBIO IIJIOCKOCTEH.
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JUMaroHaqu  MOpsIMOYTOJIBHOTO
MapajulesIenunesa u CIeICTBUE
U3 Hee€.

CrepeomeTpuueckue u
MIPUKJIAJIHBIC 3a/1a4u,
CBSI3aHHBIE  CO  B3aMMHBIM
pPACIOJIOKEHUEM  TPSIMBIX U
IIJIOCKOCTH.

[ToBTOpEHME:
CKPEILHUBAIOIINECS MpsIMBIE,
napajielibHble IIJIOCKOCTH B
CTaHJaPTHBIX
MHOT'OTPaHHUKAX.

[Tapa napasuieIbHbIX
IJIOCKOCTEN Ha
CKPENIUBAIOIINXCS MPSMBIX,
paccTosiHue MEXTY
CKPEILUBAIOIIUMHUCS TIPSIMBIMU
B MPOCTBIX CUTYaLIMSIX.

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

Brruncnenne  paccrosiHun
MEXKITY CKPEILMBAIOLIUMHUCS
IPSAMBIMU c IIOMOILIBIO
MIEPIICH IUKYJISIPHOU
IJIOCKOCTH.

TpéxrpanHbIi yroi,
HEPABEHCTBA ISl TPEXTPAHHBIX
YTJIOB.

Teopema [Tudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB
TUTS TPEXTPAHHOTO yria.
DJIEMEHTHI chepudeckoit
T€OMETPHM: reoe3NYECKUE
JIMHUM Ha 3emiie

AHAIM3UPOBATL M MOJEJIHPOBATH HA
A3bIKE TE€OMETPUM peajbHblE CHUTYyalluH,
CBA3aHHBIE  C  MEPHEHAUKYJSIPHOCTBIO
IPSAMBIX U TUIOCKOCTEM.

HccnepoBaTh NMOCTPOCHHBIE MOJEIH, B
TOM 4YHUCJIE M C UCIIOJIb30BAaHUEM arapara
anreOphl.

Pematsn pUKJIaHbIC
CBSI3aHHBIC C
r€OMETPUYECKUX BEIUUHH

3aJ1a4u,
HaXO0XICHUEM

Mmuororpaun
HUKH
(7 9)

Cucrematuszanust  3HAHWIL:
MHororpasnHuk u ero
aneMeHThl. [lupamuma. Bupasl
ApaMUI. [IpaBunbHas
MAPAMUIA.

[Tpusma. ITpsmas 151

Padoratr ¢
BOIIPOCHI,
KOMMEHTapHHU.

AHAJIM3UPOBATH PEIICHUE 3a]]a4H.

PucoBath BBHITYyKIIbIE MHOTOTPAHHUKU C
3aJJaHHBIMH CBOMCTBAMH,; BOCCTAaHABJIMBAThH

y4eOHUKOM:
JenaTh

3a/1aBaTh
3aMeYaHus,
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HAaKJIOHHAs MPU3MBL. | OO BUJ BBITYKJIOTO MHOTOIPAaHHUKA I10
IIpaBunbHas npusma. [Ipsamont | AByM €ro npOoeKuusm.
napasulesIenunes, Jloka3plBaTb ~ CBOWCTBA  BBIIYKJIOTO
MIPSMOYTOJIBHBIN MHOTOTPaHHHKA.
napajuienaenunen, Kyo. PucoBarthb BBITYKIIBIE MHOTOTPAHHUKHU C
Brinykiible MHOTOIpAaHHUKU. | pa3HOM ~ DUJIEPOBOM  XapaKTEPUCTHUKOI;
Teopema Oiutepa. IIpaBuibHbIE | MCCI€A0BATH  BO3MOKHOCTH — MOJTYYEHUS
U IIOJIYIIPABUIIBHBIE | pe3yJibTaTa IpU BapbUPOBAHUU JTaHHBIX.
MHOTOI'PaHHUKHU Jloka3piBaTh CBOWCTBAa MPABUIIBHBIX
MHOTOTPaHHHUKOB. IlnanupoBaTh
IIOCTPOCHUE ITPABWIIBHBIX MHOTOTPAaHHHUKOB
Ha TIOBEPXHOCTSAX JPYTUX NPaBUIBHBIX
MHOTOTPaHHHUKOB
BektTopsl B Ilonatue  BekTOpa Ha AkTyanu3upoBath (akThl U METOHbI
NPOCTPAHCTB | INIOCKOCTH U B IIPOCTPAHCTBE. | IUIAHUMETPUH, pEIEeBaHTHBIC TEME,
e Cymma 1%} Pa3HOCTBH | IPOBOJAUTH AHAJIOTUU.
(12 u) BEKTOPOB, IIPABUIIO OnepupoBath NOHATHSAAMM: BEKTOP Ha

mapauiCiCnuicaa, yMHOXCHHC

BEKTOpa Ha YUCJIO, PA3JI0KECHUE
BeKTOpa 1o 0Oa3ucy  TpeEx
BEKTOPOB, HE JIeXalluX B
OJTHOM TUTOCKOCTH.

CkansipHoe TpPOU3BEACHUE,
BBIUMCIICHUE  yTiia  MEXKAY
BEKTOPAMH B IPOCTPAHCTRBE.

[Ipocreiimme  3amaum C
BEKTOpaMu

IJIOCKOCTH u B MPOCTPAHCTRE;
KOMILJIAHAPHBIE BEKTOPBHI. [TpuBoanTH
npuMepbl GU3NIECKUX BEKTOPHBIX BEJIMUUH.

OcBauBaTh  TIpaBWIa  BBINIOJHEHUS
NEeUCTBUN CJII0KCHHUS u BBIUUTAHUA
BEKTOPOB, YMHOXKEHHUS BEKTOpA Ha YHCIIO.

Jloka3pIBaTh NMPU3HAK KOMIUIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3pIBaTh TEOPEMY O Pa3I0KEHUU

J000T0  BEKTOpa 1O TpEM  JTAaHHBIM
HEKOMIUIaHAPHBIM BEKTOPaM.

IIpuMeHsiTh  TpaBWwia  BBINOJHEHUS
NEeUCTBUN CIIOKCHHUS u BBIUMUTAHUS

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

Haxoaurb KOOpIMHATBI BEKTOpa B
JTAaHHOM 0a3Huce U CTPOUTh BEKTOp MO €ro
KOOpAMHATAaM.

BcnnoMHUTL  OmpelieNiCeHUE  CKaIISIPHOTO
YMHOXKEHUS U €r0 CBOMCTBA. BBIUMCHATH C
MMOMOIIBIO CKAJSPHOIO YMHOXEHUS JIJIUHBI
BEKTOPOB, YIJIBI MEXIY HUMH,
YCTaHaBJINBATh MEePIIEHANKYJISIPHOCTh
BEKTOPOB.

AHAJIU3MPOBATH U MOJEJIMPOBATH Ha
A3bIKE TEOMETPUM PEaJbHbIE CHUTYyallUH,
CBSI3aHHBIC C (DU3NYECKUMHU BEKTOPHBIMU
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BCIIMYMHAaMM.

Hcnoan3oBarhb Inpu peuICHUN 3aaad,
CBA3aHHBIX C BEKTOPAMHU B ITPOCTPAHCTBC,
IIaHUMCTPUICCKUC (baKTBI N MCTO/bI

IMoBTOpEHUE,
00001IEeHne
"
cucTeMaTHu3a
UA 3HAHUH
(5 4)

CeueHrss MHOTOIPaHHUKOB:
CTaHJAAPTHBIE MHOTOTPaHHUKH,
METOJl CIEAOB, CTaHJAPTHBIC
IJIOCKOCTH, NIEpPECEUCHHUS
IIPSMBIX U TUIOCKOCTEN

[TapannensHplie npsiMbIE U
IUIOCKOCTH: MapajliebHbIE
CEYEHMS, paCYET OTHOLICHUI,
YTIIBI MEXKTY

CKPEILUBAOIIUMUCS IPSIMBIMHU.
IleprieH UKy IsIpHBIE
IpsIMbIE 51 IIJIOCKOCTH:
CTaHJapTHBIE apel
MIEPIICH IUKYJISIPHBIX
IJIOCKOCTEN 51 MPAMBIX,
CUMMETPUM MHOTOTPaHHUKOB,
TeopeMa 0 Tpex
MIEPIICHIUKYJISIPAX,
BBIYMCIIEHUSA JUTUH B
MHOTOTPaHHHUKAX

CB000IHO ONEpPUPOBATH MMOHATHAMM:
oToOpak€HHWe TMPOCTpaHCTBAa Ha  ceOs,
JIBIDKEHHWE TPOCTPAHCTBA;, IICHTpabHA,
OoceBass W 3€pKaJbHAs  CUMMETPHH,
napaJyieIbHBIA  MEPEHOC; PABEHCTBO U
nomooue Guryp.

Jloka3pIBaTh yTBEPKICHUS O TOM, YTO

LHCHTpAJIbHA, 0CCBasit )51 3CPKaJIbHAA
CUMMCTpPHUU, HapaHHeHBHBIﬁ IICPCHOC
SABJIAIOTCA JABHOKXCHUSAMM. BoinoaHsaTs

npeoOpa3zoBaHus MOJ00US.

OnepupoBath NOHATHSAMM: IpsMas U
cthepa Ditnepa.

Pemiate reomerpuueckue
HUCIOJIL30BAHUEM JBHKCHHUM.

Hcnoab30BaTh T1pyu  pEINICHUM 331a4
JIBUKEHHS TIPOCTPAHCTBA U UX CBOMCTBA.

CpaBHuBarthb 151 AHAJIU3MPOBAThH
YTBEPXKACHUSIT  C  UEIbK0  BBIABJICHHUS
JIOTUYECKU KOPPEKTHBIX M HEKOPPEKTHBIX
pacCykJICHUM.

HccaenoBaTh NOCTPOCHHBIE MOJEH.

HUcnoab3oBath nngpoBbie pecypchbl

jagadyn C

11 knacc (He meHee 102 4)

Ha3zBanue
pasaena (TeMbl)
OcHOBHBIC BU/BI AeITEJIbHOCTH
Kypca OcHoBHOE coaep:xaHue
yyanuxcs
(koIM4YECTBO
4aCoB)
AHAJINTHYECKAS [ToBTOpEHUE: KOOpPAMHATHI AKTyanu3upoBath (HaKThl U METOJIbI
reoMeTpus BEKTOpa Ha TIUIOCKOCTM W B | [INIJAHUMETPUHU,  PEJIEBAHTHBICE  TEME,
(15 9) MIPOCTPAHCTBE, CKQJISIPHOE | MPOBOJIUTH AHAJIOTUU.
MPOU3BEICHUE BEKTOPOB, CBoauThb JEUCTBUSL C BEKTOpaMU K
BBIUKMCJIIEHUE  yIVIa  MEXJAY | aHAJIOTUYHBIM ~ JEHUCTBUAM  C  HUX
BEKTOpPAaMU B MPOCTPAHCTBE. | KOOPAUHATAMMU.
YpaBHeHue IIPSIMOH, BcenioMHUTB ompeacieHue
MPOXOJSIIEN YEPEe3 IBE TOUYKHU. | CKUISIPHOTO YMHOXEHHS U €ro
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YpaBHeHHE ITIOCKOCTH,
HOpMaJlb, yYpaBHEHHE
IJIOCKOCTH B OTpE3Kax

BektopHoe mpousBencHue.
JInnerinbie HEPaBEHCTBA,
JIMHENHOE NPOrpaMMHUpPOBaHUE

AHanuTndeckue METO/IbI
pacd€ra yria Mexay IpsSMbIMU
U IUIOCKOCTAMMU B
MHOTOI'PaHHHKAX. ®opmyna
paccTosiHUsL OT TOYKM  JI0
IJIOCKOCTH B KOOpAUHATAX.

Haxoxnenue paccrtossHuil OT
TOYKH JI0 TJIOCKOCTH B KyOe U
IIPAaBWJIBHOW MUPAMUIE

Beruucnsare ¢
CKQJISIPHOTO YMHOKECHUSA JUTAHBI
BEKTOPOB, YIJIBI MEXKTY HUMU,
YCTAHABIIMBATh  MEPHEHAUKYISIPHOCTD
BEKTOPOB.

BbIBOAUTH YpaBHEHHUE IIJIOCKOCTH U
dbopMysly paccTOSHUSI OT TOYKH JI0
IUIOCKOCTH.

Pematn 3aJIa4u, coueTas
KOOPJIMHATHBIN ¥ BEKTOPHBIN METO/IBI.

IIpoBoaANTH JTOTMYECKU KOPPEKTHBIC
JA0Ka3aTeJIbHbIe PACCYKIEHUS] TpU
pPELICHUM TEeOMETPUYECKUX 33aJlad Ha
MIPUMEHECHUE BEKTOPHO-KOOPJAUHATHOTO
MeTo/a.

AHaJIU3MPOBATHh U MOJEJIMPOBATH

CBOMCTBA. IOMOIIBIO

Ha A3BIKC reoMCTpruun pCajIbHbIC
CuTtyalli, CBsA3aHHBIC BCKTOpaMH U
KOOpAnHaTaMHu.

HccaenoBaTh NOCTPOCHHBIE MOJIEIH,
B TOM YHCJI€ H C UCIOJb30BAHUEM
amnmapara anreopsbl.

HUcnoab3oBarh
MPOTPaMMBI.

3HAKOMHUTBCS C UCTOPHEH pa3BUTHS
MaTEeMaTHKHU

KOMIIBIOTCPHEIC

IToBTOpEHUE,
00001IeHne "
cucTeMaTu3anms
3HAHUHA

(15 yacoB)

CedeHnsi MHOTOTPAHHHUKOB:
CTAHJAPTHBIE MHOI'OI'PaHHUKH,
METOJ| CJIEIOB, CTaHIApTHBIE
IIJIOCKOCTH, repeceyeHus
NPSAMBIX U IJIOCKOCTEN

[TapayutenbHbie  HpsiMBIE U
IIJIOCKOCTH: napasuiesibHbIC
CEUCHUsI, PACYET OTHOIIECHHUM,
YTJIBI MEXKITY
CKpEILIMBAIOIIMMHUCS TPSIMBIMA

[TepnieHaukynspHbIe
npsIMbIE 151 IIJIOCKOCTH:
CTaHJapTHBIE apsbl
IIEPIIEH IUKYJISIPHBIX
IIJIOCKOCTEN u PSAMBIX,
CUMMETPUM MHOTOTPaHHUKOB,
Teopema 0 Tpex
NIEPIICH IUKYJISIPAX,

CtpouTth ceuecHus.

Pemiatb crepeomMerpuueckue 3anayuu
Ha JIOKa3aTeJIbCTBO MAaTEMaTHYECKHUX
OTHOIICHUH, HaxOoXXJcHHUE
r€OMETPUYECKUX BEJIMUMH (JIJTUH, YTIIOB,
Ioaaeid, o0bLEMOB).

HUcnoab3oBarh pelLIeHnu
CTEPEOMETPUUYECKUX 3a7a4
IJIAaHUMETPHUCCKHE (DAKTHI M METO/IBI.

IIpoBoaAUTH JOTHYECKH KOPPEKTHBIE
JIOKa3aTEIbHbIE  PACCYXKICHUS  MpHU
PEILICHUU CTEPEOMETPUUYECKUX 3a/1a4U.

CpaBHuBaThL U aHAJU3HPOBATH
peanbHble CHUTyallud W  BBISBIATH
BO3MOXKHOCTh €€ MOJICIMPOBaHUs Ha
SA3bIKE TEOMETPHUH.

MopenupoBarhb pEATBHYIO
CUTYaIIMI0 Ha A3bIKE T€OMETPUM U

pu
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BBIYMCIICHUS JUTUH B
MHOT'OTPaHHHUKAX

ITloBTOpEHHE: IJI01a 1
MHOTOYTOJIbHUKOB,  (POPMYJIBI

ULl TUTOIIA/IEH, COOOpaKeHHs
10100MsI.

[ momagn ceUYeHUN
MHOT'OTPaHHUKOB: ILIOIIAIH
MIOBEPXHOCTEH, pa3pe3aHusi Ha
4acTu, COOOpaKeHus Moao0us

HCAJI1€10BaTb IMMOCTPOCHHBIE MOACIIM, B

TOM YHCIE W C HCIOJh30BaHUEM
amrapara anreopsbl.
Hcnoan3oBaTh KOMITBIOTEPHBIE

IIPOTPaMMBI [IPY PELICHUN 3aa4.

O0néM
MHOTOTPAaHHHUKA
(17 g)

O06bEM Tena. O06bem
PSIMOYTOJIBHOTO
napauienenuneaa. 3agaun oo
yIBOEHUHU Ky0Oa, O KBajpaType
Ky0a; 0 TPUCEKIIUU YTIIa.

CrepeoMeTpuueckue
3aJlayu, CBSI3aHHBIE C 00BEMOM
PSIMOYTOJILHOTO
napaiiesienure a.

[TpuxnamgHbie 3a/1a4u,
CBS3aHHBIC C  BBIYHCICHHUEM
00BbEMa PSIMOYTOJILHOTO
napasuiesienunesa.

O0bEM npAMON TPU3MBI.

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

npsAMOW Tpu3Msbl. [IpukianHsie
3aJ1a4y, CBI3aHHBIE C 00BEMOM
MPSIMOU TIPU3MBI.

Brruucnenre o0EMOB Tl C
IMOMOIIBIO OIPEAETIEHHOTO
unterpana. OO6bEM HAKIOHHOM
MIPU3MBI, TUPAMUJIBI.

®opmyna o0BbEMa
IIAPAMUBI. OTtHo1meHNE
00bEMOB MHUpPaMUI C OOIIMM
YIJIOM.

CrepeomeTpuueckue
3aa4i, CBSI3aHHLIE C 00BEMaMU

HaKJIOHHOU [IPU3MBI,
ITAPAMUIBI.

IIpuknanssle  3agauv 1O
TEME «O0BEMBI TE,

CBo000aHO ONepHpoOBaTH
NOHATHAMHU: 00BEM Tena, 00bEM
IPSAMOYTOJIBHOTO MTapaJlIeIeUIeaA.

®opmMyIHPOBATH OCHOBHBIE

CBOMCTBa 00BEMOB.
Joka3piBaTh TeopeMy 00 00bEME

MPSAMOYTOJBHOTO MapaJuIeIeune1a,
CJIECTBUS U3 HEE.
Pa3pe3arnb MHOTOTPaHHUKH,

IICPCKIIaAbIBATh YaCTH.
Pemarn CTCPCOMCTPHUUICCKHC 3aJa4H,
CBSI3aHHBIC C BBIYHCIEHHEM O00BEMaA

IIPSAMOYTOJIBHOTO napasuliesIenunea,
IIPU3MBI.

CpaBHuBaTL M aHAJIM3UPOBATH
YTBEPKIEHUSI C LEJIbI0  BBIABICHUSA
JIOTUYECKHU KOPPEKTHBIX 17}

HEKOPPEKTHBIX PaCCyKICHUM.
AHaIM3MPOBATH U MOJAEIMPOBATH

Ha  s3bIKC TEOMETPHH  peajbHbIC
CUTyalluu, CBs3aHHbIE C O0BEMOM
IPSIMOYTOJIHLHOTO napaiesenurnena,

MPU3MBI, TUPAMHUIBI.

HccaenoBaTh NOCTPOCHHBIC MOJIEIH,
B TOM 4YHCJI€ W C UCIOJb30BAHUEM
ammapara anreopsbl.

BbiBOAUTH OCHOBHYIO
UHTETPAIbHYIO bopmymy TUTSt
BBIYUCIIEHUS 00BEMOB TEJL.

Jloka3piBaTh TeopemMy 00 00bEMe
HAaKJIIOHHOM TMpuU3Mbl Ha  TPUMEPE
TPEYTOJIbHON PU3MBbI u TUTSE
MPOU3BOJILHON MTPU3MBI.

Jloka3pIBaTh TeOpeMy: 00 00BEME
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CBSA3aHHBIE C 00BEMOM
HaKJIOHHOU [IPU3MBI,
MTUPAMU/IBL.

[Ipumenenue 00BEMOB.

Brraucnenue pacCcTodaHusa oo
IIIIOCKOCTH

nupamMuzpl, HOpMyIUpPOBATH CIEICTBHS
U3 Hee: 00bEM yCEUEHHOM MUpPaMUIBL.
BeiBoguTh GopMyny UIsI BBIYHCICHUS
00BEMOB yCEUEHHON TTUPAMUIBI

Teaa
BpalleHusl.
(24 v)

wimenpryeckas
MMOBEPXHOCT, oOpa3zyromiue
HWIMHAPUYECKON
ITIOBEPXHOCTH.

Hummnap. [Ipsmon

kpyroBou nwiauHap. Ilnomans
MMOBEPXHOCTHU LIMJIUHIPA.

KoHnueckass 1NOBEpPXHOCTS,
obpazyrorue KOHMYECKOM
noBepxHocTH. Konyc. Ceuenue
KOHycCa IJIOCKOCTBIO,
MapaJIeIbHOM IJIOCKOCTH
OCHOBAaHHUs. Y CEUEHHBIN KOHYC.
N3o00paxkeHne  KOHYCOB  H
YCEUEHHBIX KOHYCOB.

[Tnomans OOKOBOM
TOBEPXHOCTHU 151 MOJTHOM

MMOBEPXHOCTH KOHYCA.
CrepeoMeTpuueckue 3ajayu

Ha JI0Ka3aTeJIbCTBO u

BBIUHMCJICHHE, MMOCTPOCHUEM

CEUCHUN MWINHIpPA, KOHYyCAa.
[Tpuknanubie 3aJa4H,

CBSI3aHHBIE C [IUJIUHAPOM
Cdepa u map.

[Tepeceuenue cdepsl u mapa
¢ miockocTeio. Kacanme mrapa
u chepsl mIockocThio. Bug u
n300paxxeHue 1apa.

YpaBHeHue cdepsl.
[Tnomans chepbl U €€ vacTeil.

CummeTtpus cepsl 1 mapa.

CrepeoMeTpuueckue 3aaadu

Ha JI0Ka3aTeIIbCTBO u
BBIYHCJICHWE, CBSI3aHHBIC CO
chepoit u mapom,

MIOCTPOCHUEM HMX CEUYECHUU
IJIOCKOCTBIO.

CB000aHO OIepupoOBAThH
NOHATHAMM: HWIMHIpUYECKas
IIOBEPXHOCTh,  wimHAp.  HU3yyarsb

CHOCOOBI TMOMYYEHUS UUIUHAPUYECKOU
MOBEPXHOCTH, LIWJIMH]IPA.

HN300paxkary UWIMHIP W €IO
CEYEHMS TUIOCKOCTBIO.

CB000aHO ONepupoOBaTH
MOHATHAMM: KOHUYECKAsl [TOBEPXHOCTD,
KOHYC, YyCEU€HHBIM KOHyC. MHM3yuarb
CHOCOOBI  MOJNY4YEHHUs] ~ KOHUYECKOU
IIOBEPXHOCTH, KOHYCA.

HN300paxkaTh KOHYC M €ro CEYEHUs
IJIOCKOCTBIO, IPOXOASAIIEN YepE3 OCh, U
IJIOCKOCTBIO, NEPIIEHANKYJIIPHOM K OCH.

BoiBOAUTH bopmy b TUTSt
BBIYUCIICHUS  OOKOBOM U TOJHOM
ITOBEPXHOCTEM TEN BPALLICHHUS.

PemaThb crepeomeTpuyueckue 3aauu,
CBA3aHHbIE C TeJaMH  BpalleHus,
HaxOXXJIE€HUEM Iulonaan OOKOBOM U
MOJIHOM TMOBEPXHOCTH, MOCTPOECHUEM
CEUYECHUM.

Hcnoab3oBaTh Npu pelieHUH 3a1ad
IUTAHUMETpHUUECKHEe (PaKThl U1 METO/IbI.

CpaBHuUBaTL U aHAJM3UPOBATH
YTBEPKIEHUSI C LEJIbI  BBISIBICHUSA
JIOTUYECKHU KOPPEKTHBIX 17}

HEKOPPEKTHBIX PacCyKICHUH.

AHAJIM3UPOBATL U MO/JEJIMPOBATH
HAa  S3bIKE TEOMETpUU  peajbHbIC
CUTyalluu, CBSI3aHHbIE C KOHYCOM U
LUIHHIPOM.

HccnenoBath NoCTpOSHHBIE MOJIEIH,
B TOM 4YHCJIE€ U C HCIOJIb30BaHUEM
anmapara anreOpsbl

AKTYaJau3upoBaTh (PakThl U1 METOIbI
IUIAHUMETPHUH,  PEJICBAHTHBIE  TEME,
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[Ipuknannsie 3a7a4u,

CBA3aHHbIE cO cdepoll
IapOM.

IloBTOpEHnEe:  OKpYKHOCTh
Ha IUIOCKOCTH, BBIYUCJIEHHUS B
OKPY>KHOCTH, CTaHJIapPTHHIE
mo100ust

Paznuunsie KOMOMHAIUU
TeI BpalLleHUs U
MHOTOTPaHHHUKOB.

33,[[3‘-1](1 nmo teme «Tema wu
ITOBCPXHOCTH BpAILLICHU

NMPOBOAUTH AHAJIOTHM.

CBo000aHO ONepUpPoOBATH
NOHATHAMM. cdepa W 1Iap, LEHTP,
paauyc, ruameTp cdepsl U mapa.

UccaenoBath B3aUMHOE
pacnoioxkeHue cepbl U MIOCKOCTH.

®opmyaIHpPOBATH oTpeJeeHe
KacaTelbHOH TIOCKOCTH K cepe.

Jloka3bIBaTh TEOPEMBI O CBOWMCTBE U
MPU3HAKE KACcaTeIbHOMN MJIOCKOCTH.

BoiBoauTH bopmymy TUTSt
BBIYUCJICHUS IUIOMIaAN cepbl yepes
paguyc cdepsl.

Pemarts crepeoMeTpruuecKkue 3aauy,
CBsA3aHHBIE CcO cdepoll U Iapom,
HaxXOXJEHUEM Iulomaan chepbol U e
qyacTel, TOCTPOCHUEM ceueHUM cepbl U
mapa.

AHAIM3MPOBATH U MOJEJIHPOBATH
Ha  S3bIKE TEOMETPUU  pEAJIbHbIC
CUTyallud, CBS3aHHBIE C IIApOM U
chepoii.

Pemarts npocteie 3a1a4n, B KOTOPBIX
burypupyoT KOMOUWHaIUU TEN
BpAIllEHHUs] 1 MHOTOTPaHHUKOB.

Hcnonb3oBaTh Npu pelieHud 3aaad,
CBS3aHHBIX CO cdepoll U IIapom,
TJIAaHUMETPUUECKHE PaKThl 1 METOJIBI.

Pemars crepeoMeTpruueckue 3a1auu,
CBSI3aHHBIC C  TeJaMHU  BpallCHUS,
MMOCTPOCHUEM CEUEHUH TeJl BpallleHUs], C
KOMOMHAIMSAMH  TeJd  BpallleHUs U
MHOT'OTPaHHUKOB.

IIpoBOAUTH JOTHYECKU KOPPEKTHHIE
JIOKA3aTEIbHbIE  PACCYXKICHUS  TpHU
pelIeHnd  TEeOMETPUYECKUX  3ajady,
CBSI3aHHBIX C NEPHEHIUKYJIIPHOCTHIO
IJIOCKOCTEM.

AHAJIM3MPOBATH U MOJEJIHPOBATH

Ha A3BIKC recoMCTprun pCajIbHBIC
CUTyanuu, CBA3aHHBIC C
MHOTI'OIrpaHHUKaMH.

HccaenoBartsb IMOCTPOCHHBLIC MOACIIN,
B TOM YHCJIC U C HUCIIOJIB30BaHUEM
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anmnapara ajnreopsl.

Inomanu
NMOBEPXHOCTH H
00BEMBI
KPYIJIBIX TeJl

(9 4)

O6bvéM munmuaapa. Teopema
00 00BEME TIPSMOTO ITMITHH]IPA.

ITnomanu OOKOBOM H
MOJTHOM MMOBEPXHOCTH
HAJIMH]IPA.

Brruncienne 00EMOB TeEII €
ITOMOIIIBIO ONPEAETEHHOTO
unrerpaita. O6bEM KOHyca.

[Imomaan OOKOBOH 5
MIOJTHOM MTOBEPXHOCTH KOHYcCA.

CrepeomeTpuueckue
3aJ1a4H, CBSI3aHHBIC c
BEIYHCIIEHHEM 00BHEMOB
LHUWJIMH]Ipa, KOHYyCA.

[Ipuknansele  3agauv 1O
TeMe «OOBEMBI W INIOMIAJN

ITOBEPXHOCTEN TeJ.

O0bEM 1mIapa W IMIAPOBOIO
cektopa. Teopema 00 00BEME
mapa. [Tnomans chepsi.

CrepeomMeTpuueckue
3a/1a4H, CBSI3aHHBIC C
BBIYKCIIEHHEM 00BEMOB I1apa,
IIApOBOTO CETMEHTA, IIIAPOBOTO
CEeKTopa.

[IpuknagHele 3amadyd 1O
TeMe «O0OBEMEI TEI,
CBA3aHHbIE ¢ OOBEMOM IIapa U
MJI0IIA/IbIO Cephl.

CooTHomeHus MEXKIY
IUIOIIAASIMU  TIOBEPXHOCTEN U
00bEéMamMu TTOJOOHBIX TEIL.

[Tomo6HBIC Tena B
IIPOCTPAHCTBE.

N3menenne o0béma mipu
moA00uH.

CtepeomMeTpuuecKkue
3a/1a4H, CBSI3aHHBIC Cc

BBIYHCIIEHHUEM OOBLEMOB TEI U
IUIOIIA/IEN TIOBEPXHOCTEN

CBo0OoaHO ONepupoBaTH
NOHATUAMHU. OO0BEM Tena, IUIONIAlb
MOBEPXHOCTH.

®opMyJIMpoOBaATH OCHOBHBIE

CBOMCTBa 0OBEMOB.

Jloka3pIBaTh TeopeMbl: 00 00BbEME
AJTAHIPA,; 00 00BéMe KOHYca.
BoiBoauth GopMysbl 11 BBIYMCIICHUS
00bEMa yCeu€HHOro KOHYCa.

HccsienoBaTh OCTPOCHHBIE MOJIEIIH,
B TOM YHCJIE€ U C HCIOJIb30BAHUEM
amnmapara anreopsbl.

3HaTh BO3MOXKHOCTH PEIICHU 3a/1a4
Ha TIOCTPOCHHME LUPKYJIEM U JIMHEHMKOU,

0 KJIACCUYECKUX HEpa3peluMbIX
3a7ayax.

CBo000aHO onepupoBaTh
MOHSATUSIMM: 1apOBO CETMEHT,
IapOBOM  CJIOM, IIAPOBOM  CEKTOD,
OCHOBAaHME M  BBICOTA  CETMEHTA,

OCHOBAHHE U BBICOTA IIAPOBOTO CIIOSI.

BoiBoauTH dbopmyIbI TUISt
HaXOXKJICHUS 00BEMOB 11apOBOTO
CErMeHTa, IapOBOT0 CEKTOPa, IMJIOMIATU
cdhepsl.

Joka3biBaTh TeOpeMy 00 00bEME
mapa.

Pemarh cTepeomeTpudeckue 3a1au,
CBSI3aHHBIC ¢ 00BEMOM I1apa, IAPOBOTO
CETMEHTA, IIapOBOTO CEeKTOpa,
IJIOIIAIBIO CEepHl.

CpaBHMBaTHL ¥ AaHAJIU3UPOBATH
YTBEPXKJICHUSI C TIEIbIO0  BBISBIICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.

AHAJIUM3UPOBATL U MOAEJIHPOBATH
Ha  s3bIKE TCOMETPUU  pCalbHBIC
CUTYalllH, CBA3aHHBIE C 00BEMOM I11apa,
IapOBOTO CETMEHTA, IIIapOBOTO
CETMEHTA, TUIOIAbI0 ChEPHI.

CBo0OoaHO ONepupoOBaATH
NMOHSITHEM: TIOJIOOHBIC TENa B
MIPOCTPAHCTBE.
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Borunciaate  00bEMBI  TEI c
MTOMOIIIBIO OMPEAECIEHHOTO HHTETpaa.

Pemath crepeomMeTpuyuecKue 3a1a4u,
CBSI3aHHBIC C COOTHOIICHUSMH MEXKIY
IJIOMIASIMU TIOBEPXHOCTEH U 00bEMaMu
MOJIOOHBIX TEJI.

IIpoBoAUTH JOTUYECKH KOPPEKTHBIC
AoKa3aTe/ibHbIe PACCY:KIEHUS TIpU
pelieHnd  TeoOMeTpUYECKHX  3ajad,
CBSA3aHHBIX C BBIYHCIEHHEM OOBEMOB
Tel C TOMOIIBI  OMNpeaeaEHHOTO
WHTErpaa, HaXO0KJI€HUEM
COOTHONICHHSI ~ MEXIy  IUIOMAIIMU
MMOBEPXHOCTEN W 00bEMaMU TMOJOOHBIX
TE.

AHAJIM3UPOBATL W MOAEJIHPOBATH
Ha  s3BIKE TCOMETPUU  pCalbHBIC
CUTyalll¥, CBS3aHHBIE C OO0BEMAMHU U
MTOBEPXHOCTSIMH TEJI, Ha JOKa3aTEIbCTBO
M Ha HaxOXJICHHE T'C€OMETPUUYCCKUX
BEJINYHUH
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JABu:xeHust
(ChY)

JIBIOKEHUST ~ IIPOCTPAHCTBA.
OtobOpaxenusi. JIBmwxkeHus w
paBeHCcTBO  (uryp.  OOmme
CBOMCTBA JBWKEHUU. Bwuabl
JIBYDKEHUI MapajyIeIbHbINA
IEPEHOC, LEHTpaIbHAas
CUMMETpHS, 3epKaJibHast
CUMMETpHS, TOBOPOT BOKPYT
MIPSIMOMU. [IpeobpazoBanms
nonobus. Ilpsmas u cdepa

Ditnepa.
['eomerpuueckue 3amadn Ha
MIPUMEHECHUE JBUKCHUS

CBo00oaHO OnepupoBaTh
MOHSATHAMM: 0TOOpaKeHNE
IPOCTPAHCTBA Ha ce0sl, JIBXKCHHE
MPOCTPAHCTBA; IIEHTpalbHasA, OCeBasi U
3epKajbHas CUMMETPUHM, TapajlieIbHbIN
MepPEeHOC; PaBEHCTBO U Mo100me Guryp.

Jloka3bIBATh YTBEPKACHHUS O TOM,
YTO LIEHTpajbHas, OCeBas U 3epKajbHas
CUMMETPHUH, TapaJUIeIbHBIA TEPEHOC
ABJISIIOTCSL JIBWKEHUSMH. BBINOJHATH
npeoOpa3oBaHus MOA00HS.

OnepupoBath NOHATHSIMH: TIpsiMast
u cepa Diinepa.

Pemars reomeTpuueckue 3ajadd C
HCMOJIb30BaHUEM JBHKCHUM.

Hcnoab3oBaTh npu pelieHUd 3aaad
JBI)KCHUSI ~ MPOCTpaHCTBA U ux
CBOWCTBA.

CpaBHuBars u
YTBEPXKJEHUSI C 1EJIbI0  BBISIBJICHUS
JIOTUYECKHU KOPPEKTHBIX u
HEKOPPEKTHBIX PACCyKICHUI.

HccsenoBaTh NOCTPOECHHBIE MOJEIIH.

HUcnoab3oBaTh nu@poBbIe

pecypchl

AHAJIN3UpPOBATDh
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IoBTOpEHME,
00001IEeHne /|
CHCTEeMAaTH3aIUA
3HAHUH
(17 )

Ob6o061maroniee MOBTOPEHHE
MOHATUA W METOJOB Kypca
reomerpun  10-11 kmaccos,
CHUCTEMATHU3ALUS 3HAHUM.

Hcropus pa3BUTUA
CTEPEOMETPUU KAK HAYKH U €€
pOJIb B PA3BUTUH COBPEMEHHBIX
WHXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTUH

Pemars ctepeoMeTpruecKue 3aiauu
Ha JIOKa3aTeJIbCTBO MaTEMaTHUYECKUX
OTHOIIICHUH, HaXO0XJICHUE
r€OMETPUYECKUX BEJIMYMH (JIJIUH, YTIIOB,
IJI0IIAIeH, 00BEMOB).

HNcnoab3oBaTh pelIeHun
CTEPEOMETPUYECKUX 3aja4
IJIAHUMETpUUECKre (DAKThl U METO/IBI.

IIpoBoaANTH JTOTMYECKH KOPPEKTHBIC
JIOKa3aTeIbHbIC  PACCYXKICHUA  MPHU
pelleHun CTEPEOMETPUUECKUX u
MJIAHUMETPUUECKHUX 3a]1ay.

CpaBHUBaATL M aHAJN3UPOBATH
peanbHblE CHUTyallUM W  BBISBIATH
BO3MOXKHOCTh €€ MOJICIMpOBaHUs Ha
SI3bIKE TEOMETPHUH.

MopaenupoBarh peaibHyIo
CUTyallMlI0 Ha $S3bIKE TEOMETPUU U
HCCJIeA0BATh MOCTPOCHHBIE MOJIEIHU, B

npu

TOM YHCI€ M C HCIOJIb30BAHUEM
amrapara ajnreopsbl.
HUcnoab3oBatrb KOMIIBIOTEPHBIE

IIPOrpaMMBbI IPU PELICHUHN 3a/1a4.
Hoay4yars npeacraBJjieHUue 0
r€OMETPUM Kak O pa3BUBAIOLICHCA
HAayKe, MCCIECAYIOUEH OKPYXaOLWUN
MHUD, CBSI3AHHOM  C  pEAIbHBIMHU
0o0BEKTaMH,  TMOMOTAIONIEH  pPEelInTh
pEaJIbHBIE KU3HEHHBIE CUTYallMU O POJIH
CTEPEOMETPUU B pa3BUTUU
COBPEMEHHBIX WHXKEHEPHBIX u
KOMITBIOTEPHBIX TEXHOJOT U
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IHoypounoe mianuposanue 'EOMETPUS, 10 kinacc

(34 B Hene10, 34 yueOHBIX Heaeau, uToro — 102 v)

No Jama Tema ypoka
n/n | ITnan ‘ Daxkm
BBenenue B crepeoMerpuio -234
1 1 neoena OcHoBHbI€E ITpaBUIa U300paKEHUsI HA PUCYHKE IUIOCKOCTH, apaJIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3KA.
2 [TonsTHS cTepeoMeTpUH: TOUKa, IPSIMast, III0CKOCTh, MPOCTPaHCTBO. OCHOBHBIE

MpaBWJIa U300paKCHHSI HA PUCYHKE TUIOCKOCTH, MapaJUICITbHBIX TPSIMBIX
(OTpe3KoB), cepeIMHBI OTPE3Ka.

3 [TonsTHs: nepecekaronecs MI0CKOCTH, IEPECEKAIOIIUECS NPSAMAas U IIJIOCKOCTB;
MOJIYTIPOCTPAHCTBO.

4 2 Hedensn ITonsTHs: nepecekaroniecs MI0CKOCTH, IEPECEKAOLIUECS NPSAMAs U IIJIOCKOCTB;
MOJIYTIPOCTPAHCTBO.

5 MHororpaHHMKH, 1300paXKeHne MPOCTEHIINX IPOCTPAHCTBEHHBIX (GUTyp,
HECYIIECTBYIOIUX O0BEKTOB.

6 MHororpaHHUKH, 1300pakeHne MPOCTEUIINX TPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIUX O0bEKTOB.

7 3 Heodena AKCHOMBI CTEPEOMETPUN U NIEPBBIE CIECICTBUSA U3 HUX.

8 AKCHOMBI CTEPEOMETPUH U NIEPBBIE CIIEACTBUS U3 HUX.

9 AKCHOMBI CTEpEOMETPUH U NIEpBbIE clieACTBUS U3 HUX. CIocoOBI 3a1aHus
IPSIMBIX U IUIOCKOCTEH B mpocTpaHcTBe. O003HAUEHUS MPSIMBIX U IIJIOCKOCTEH.

10 4 neoensa N300paxenune ceueHnii TupaMuipl, Kyoa v Ipu3Mbl, KOTOPbIE POXOAST Yepe3 UX

pebpa. N3o0pakeHue nepeceueHus MoIyYeHHBIX MI0CKocTel. PackpammBanue
MTOCTPOCHHBIX CEYEHUN Pa3HBIMU I[BETAMH.

11 N300paxenune cedeHni mupamMuibl, Kyoa 1 Mpu3Mbl, KOTOPBIE IPOXOIAT YEPE3 UX
peOpa. M3o0paxeHue nepecedeHrs NOIyUEHHBIX II0CKOCTel. PackpanBanue
MIOCTPOECHHBIX CEYEHUN pa3HbIMU [[BETAMHU.

12 N300pakeHune ceueHn mupaMuibl, Kyoa 1 MpU3Mbl, KOTOPbIE IPOXOAT Yepe3 X
pebpa. M300paxkeHne nepeceyeHns MoJyYeHHbIX IIIOCKOCTeN. PackparnBanue
IIOCTPOECHHBIX CEYEHUN Pa3HBIMU IIBETAMH.

13 S neoenn N300paxenune ceueHnii TupaMuipl, Kyoa v IprU3Mbl, KOTOPbIE POXOAST YEPe3 UX
pebpa. M3o0paxenne nepecedeHrs NOIyYEHHBIX II0CKOCTeH. PackpanBanue
MOCTPOCHHBIX CEUYCHHUI Pa3HBIMU IIBETAMH.

14 MeTtoz ciefoB i IOCTPOCHUS CEYEHUH.

15 Merton cnenoB st TOCTpoeHUs ceueHnit. CBOMCTBA IEPECEUCHUM MPSMBIX U
IJIOCKOCTEH.

16 6 nedens Merton cinenoB i nocTpoeHus ceueHui. CBOMCTBA MepeceueHn i NPSAMbBIX U
IJIOCKOCTEH.

17 [TocTpoenue ceuenuii B mupamuje, Kyoe mo TpeM Toukam Ha pedpax. Cozmanue
BBIHOCHBIX YEPTEKEN U 3aIUCh 11ar0OB OCTPOEHUS.

18 [TocTpoeHue ceuenuii B mupamuie, Kyoe mo Tpem Toukam Ha pedpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aIIUCh I1aroB MIOCTPOEHUS.

19 7 neoensn [TocTpoenue ceueHuii B mupamue, Kyoe rmo Tpem Toukam Ha pedpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aIUCh 1Iar0OB IOCTPOEHUS.

20 [Toctpoenue ceuenuii B mupamue, Kyoe mo TpeM Toukam Ha pedpax. Co3znanue
BBIHOCHBIX YEPTEKEN U 3aIUCh 1Iar0OB IOCTPOEHUS.

21 [ToBTOpEHME MIAHUMETPUU: TEOPEMA O MPOMOPLUOHANIBHBIX 0Tpe3kax. [logodue
TPEYTOJIbHUKOB.

24




22 8 neoens [ToBropenue miannmerpun: Teopema Menenas. PacyeTsl B ceUeHHsIX Ha
BBIHOCHBIX uepTekax. Micropus pa3BUTHS IIIAHUMETPUU U CTEPEOMETPHUU.
23 KonTtpouabHnas pabora Nel «Axkcuomsl crepeomerpru. CedeHus»
B3aumHoe pacnoJioxkeHue NPSIMbIX B MPOCTPaHCTBE — 64
24 B3aumHoe pacrionoxenue npsiMbIx B IpocTpancTBe. CKpeluBaroyecs npsivble.
[Ipu3naku ckpemuBaromuxcs npameix. [lapamiensHpie npsMbie B TPOCTPAHCTBE.
25 O Hedensn Teopema 0 cyl1eCTBOBaHUU U €AMHCTBEHHOCTH IIPSIMON MMapasuieIbHON JaHHOU
IPSIMOH, TPOXOAALICH Yepe3 TOUKY MPOCTPAHCTBA M HE JIeXKAIeH Ha TaHHOK
npsiMoii. JIeMMa o repecedeHny napauiesIbHbIX MPSIMBIX TNIOCKOCTBIO.
26 [TapannensHOCTh TpeX NpAMbIX. Teopema o0 Tpex napajyienbHbIX IPSIMbIX.
Teopema 0 CKpenIMBAIOIINXCS MTPSIMBIX.
27 [TapannensHoe npoexktupoBanue. OCHOBHBIE CBOMCTBA MAPAIETBHOTO
npoektupoBanus. 3o0paxenue pasHbix puryp B napamieabHONU TPOSKIIUH.
28 10 LlenTpanpHas MpoeKius. YToJl C COHAMPABICHHBIMU CTOPOHAMU. YTOI MEKIY
Heodens MPSMBIMH.
29 3aa4yu Ha JOKa3aTeJIbCTBO U UCCIIEJOBAHUE, CBA3aHHbIE C PACIIONIOKEHUEM
MPSIMBIX B IIPOCTPAHCTBE.
IMapaniebHOCTH NPSIMBIX U IJIOCKOCTEl B IPOCTPaHCTBe — 84
30 [ToHsTHS: MapaIenbHOCTh NPSMOI U TIIOCKOCTH B TpocTpaHncTse. [Ipusnak
napajIeIbHOCTH MPSAMOU M MI0cKocTH. CBOMCTBA MapayUIeTbHOCTH MPSIMOH U
IIJIOCKOCTH.
31 11 ['eomeTpuueckue 3a1aun Ha BEIYUCICHUE U JIOKA3aTEIbCTBO, CBSI3aHHbBIC a
Helens MapajIeIbHOCTHIO MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.
32 [TocTpoenue ceuenus, NPOXOASAIIEro Yepe3 JaHHYIO NMPSMYIO Ha YepTexe U
MapaJyIENBHOIO IPYTroi MpsiMoil. PacueT OTHOLIEHUH.
33 [TapannenpHas IpoeKLus, IPUMEHEHHUE JUIs IOCTPOSHUSI CEUeHU KyOa 1
napajuienenuneaa. CBolcTBa napajesnenurnesa i Ipu3Msl.
34 12 [TapannensHbie miockocTu. [Ipu3Haku nmapamieTbHOCTH ABYX TUIOCKOCTEH.
35 Heodensn Teopema o mapaaienbHOCTH M €TUHCTBEHHOCTH IJIOCKOCTH, MPOXOIAIIEH yepes
TOUKY, HE MPUHAJIEkKAIYI0 JAaHHOM MJIOCKOCTU U CIIEACTBUS U3 HEE.
36 CBoiicTBa mapayieabHbIX INIOCKOCTEH: 0 MapaieIbHOCTU MPSAMBIX [TEpeceueHust
MIPH TIEPECEUSHHUH JIBYX MapajlIeIbHBIX MJIOCKOCTEH TPEThEH.
37 13 CBoiicTBa mapasienbHbIX MIOCKOCTEN: 00 OTpe3Kax MapajuledbHbIX IPSIMBIX,
Helens 3aKIJIFOYCHHBIX MEX/Ty apaIeIbHBIMU TUTIOCKOCTSIME; O TIEPECeUEHUH MPSIMOH ¢
IBYMS TTApAIIIETbHBIMU IJIOCKOCTSIMHU.
IlepnieHAUKYISAPHOCTH NPAMBIX U IVIOCKOCTEH B IPOCTPAHCTBE — 254
38 [ToBTOpenue: Teopema [Tudaropa Ha MIOCKOCTH.
39 [ToBTOpEHUE: TPUTOHOMETPHS TPSIMOYTOJIBHOTO TPEYTOIBHHUKA.
40 14 CgoiicTBa Ky0a U IPSIMOYTOJILHOTO TIapaJlIeIeTTUIe/a.
41 Heodens Brruncnenue JUIMH OTPe3KOB B KyOe U IPSMOYTOJIbHOM HapaljiesienuIee.
42 [eprieHAUKYIAPHOCTH MPSIMOM U MIOCKOCTH. [IpU3HaK neprneHauKyIIpHOCTH
MPSIMOI U TIOCKOCTH.
43 15 [lepnieHIuKyISIPHOCTH MPSAMOM U MI0cKOCTH. [IpH3HaK neprneHuKyIsSpHOCTH
HeOens MIPSIMOM M TUTOCKOCTH.
44 Teopema o cymiecCTBOBaHWUU U €JUHCTBEHHOCTH TIPSIMOM, TIPOXO/ISIIIEH Yepe3
TOYKY IPOCTPAHCTBA M MIEPIICHANKYISIPHON TTIOCKOCTH.
45 [11nockocTH ¥ EepIeHIUKYJIIPHBIE UM MPSMble B MHOTOTPAaHHUKAX.
46 16 [InockocTH U epneHUKYISIPHBIE UM IIPSIMbIE B MHOTOI'PAHHHKAX.
47 Helens Ilepnennukynsap u HakioHHadA. [loctpoenue neprneHIuKyssipa U3 TOYKU Ha
IPSIMYIO.
48 [lepnennukynsp u HaknoHHas. [loctpoeHue neprneHaNKyIsApa U3 TOUKH Ha
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IIPSIMYIO.

49 17 Teopema o Tpex nepneHauKyspax (mpsmas 1 oOpaTHasi)
50 HeOens Teopema o Tpex neprieHAUKyIsgpax (psiMasi © 0OpaTHast)
o1 VYTroa Mexay CKpelUBarOIIMMUCS IPSIMBIMH.
52 18 ITouck neprneHAuKyIApHBIX TPSAMBIX ¢ TOMOIIBIO EPIEHAUKYIISIPHBIX
Heoens IJIOCKOCTEM.
53 OpTOroHaibHOE TPOCKTUPOBAHHUE.
o4 IToctpoenue ceuennii Kyoa, pU3Mbl, IPaBUILHOW MUPAMUBI C IOMOLIBIO
OpPTOTOHAJILHOW IPOEKIINH.
55 19 IToctpoenue ceuennii Kyoa, Npu3Mbl, IPABUILHOW MUPAMUBI C IOMOIIBIO
Helens OPTOTOHAJILHOM IPOECKIIUH.
56 CummeTpust B MPOCTPAHCTBE OTHOCUTENIBHO IIOCKOCTH. [1mockocTn cummerpuil B
MHOTOTpaHHUKAX.
o7 [Ipu3Hak neprneHuKyJISpHOCTU MPSIMON U MJIOCKOCTH KaK CJIECTBUE CUMMETPHH.
58 20 [IpaBunbHBIE MHOTOTpAaHHUKH. Pacuér pacCTOSAHMM OT TOYKH 0 INIOCKOCTH.
59 Helensn [IpaBuiibHBIE MHOTOIpaHHUKU. PacuéTr paccTOSHMI OT TOYKHU J0 IIOCKOCTH.
60 CriocoObl OIyCTUTh NEPHEHUKYJIISAPbI: CHMMETPHSL, CABUT TOUKH IO
napaiesIbHOM MpsIMOii.
61 21 CaBur 1o HenapauienbHON NPSMOI, U3MEHEHUE PACCTOSHUM.
62 Helens KontpoabHas padora Ne 2 «B3auMHoe pacnosiokeHue NpAMBIX H
IUIOCKOCTEH B POCTPAHCTBE
Yribl U paccrosiHus — 164
63 [ToBTOpEHME: Yroa MeXay NPSMbIMU Ha MJIOCKOCTH, TPUTOHOMETPHUS B
IIPOM3BOJILHOM TPEYTOJIbHUKE, TEOPEMA KOCHHYCOB.
64 22 IToBTOpEHME: YrOa MEXKAY CKPEUIMBAIOLIMMHUCS MPSIMBIMU B IIPOCTPAHCTBE.
65 Heoens I'eomeTprueckne METO/bl BEIYMCIICHUS yTiia MEXAY MPSIMbIMU B
MHOT'OI'paHHHKaX.
66 JIByrpanHbIil yroa. CBOWCTBO JUHENHBIX YIJIOB IBYTPAaHHOIO yIJa.
67 23 IlepnenukymnspHble MI0cKOCTH. CBONWCTBA B3aUMHO NEPIEHANKYIISIPHBIX
Heoens IJIOCKOCTEM.
68 IIpu3Hak neprneHuKyIIpHOCTH INIOCKOCTEH; TeOpeEMa O MPSAMOil epeceueHus
JBYX IJIOCKOCTEN NEPIIEHIUKYISIPHBIX TPETHEH MIIOCKOCTH.
69 [TpsiMoyrobHBIN Napasienenunes; Ky0; U3MepeHus, CBOHCTBA MPSIMOYTOJIBHOTO
napajuiesenunesaa.
70 24 Teopema o quaroHay NpsMOYTOJIBHOTO MapajuIeNIeNuIe a U CIEICTBUE U3 HEE.
71 Helens CrepeoMeTpriecKHe U MPUKIIATHBIE 3a/1a4, CBSI3aHHBIE CO B3aUMHBIM
PacroI0KEHUEM MPSAMBIX U IIJIOCKOCTEH.
72 [ToBTOpEHME: CKpemMBarOIKEcs MPsIMbIE, TAPAUIEIIbHBIE TUIOCKOCTH B
CTaHJIaPTHBIX MHOTOTpaHHHUKAX.
73 25 [Tapa mapanienbHbIX MIIOCKOCTENH Ha CKPEUIUBAIOLINXCS MPSIMBIX, PACCTOSHUE
Hedens MEX/ly CKpELIMBAIOIIMMHUCS MIPSIMBIMU B IIPOCTBIX CUTYaLIUsX.
74 PaccTosiHME OT TOUKH A0 IUNIOCKOCTH, PACCTOSTHUE OT MPSIMOM 10 MIOCKOCTH.
75 Brruncnenue paccToSHUN MEXy CKPEIIUBAOIIUMHUCS MPSMBIMH C TIOMOIIBIO
MEePIEeHIUKYISIPHON MJI0CKOCTH.
76 26 TpexrpanHblil yro, HepaBeHCTBO Ul TpeXrpaHHbIX yrioB. Teopema [udaropa,
Hedens TEOpPEMBI KOCUHYCOB M CUHYCOB U1l TPEXTPAaHHOIO yIJa.
7 DneMeHTHI ChEePUIECKO TeOMETPHH: Te0Ie3NIECKUE TUHUHU Ha 3eMIIe.
78 KontpoabHas padora Ne 3 «¥Yr1Jibl 4 paccTOSTHUS
MHororpaHHuKM - 74
79 27 CucremaTtu3zanus 3HaHui « MHOTOTPaHHUK U €0 3JIEMEHTHI)
80 Heodens [Mupamuna. Buasl nupamua. [IpaBunsHas nupaMuaa.
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81

IIpusma. IIpsimMas u HakinoHHAas npusMel. [IpaBuiibHas npusma.

82 28 [Tpsimoit mapanenenumnen, NpsiIMOYToJIbHBIN Napaieenunes, Kyo.
83 Helensn Beimykibie MHOTOrpanHukn. Teopema Diinepa.
84 Brinykiibie MHOrorpanHuku. Teopema Ditniepa. [IpaBuiibHbIE U OTYTIPaBUIIbHbBIE
MHOT'OI'PaHHUKH.

85 29 KonTtpouabHas padora Ne 4 « MHOrorpaHHUKH

Heodens

BekTopbl B npocTpancTBe — 124

86 IToHsATHE BEKTOPA HA IUNIOCKOCTH U B IPOCTPAHCTBE.
87 CyMMa BEKTOpOB.
88 30 Pa3HocTh BEKTOPOB.
89 Helens [TpaBwiio mapannenenumnesa.
90 YMHOXEHHE BEKTOpa Ha YUCJIO.
91 31 Pa3noxxenue BekTopa o 6a3zucy Tpex BEKTOPOB, HE JIeXKalllUX B OJIHOMN

Helens IIJIOCKOCTH.
92 CkansipHO€ Ipou3BeICHHUE.
93 Brrauciienue yria Mex 1y BEKTOPaMH.
9 32 [Ipocreiimme 3aaun ¢ BEKTOPAMHU.
95 Hedensn [Ipocreiime 3aaun ¢ BEKTOPAMHU.
96 [Ipocreiimme 3a1a4m ¢ BEKTOPAMH.
97 33 [Ipocreiimume 3a1aun ¢ BEKTOPaMHU.

Helens

IToBTOpEHUE, 0000IIeHNE U CUCTEeMATH3ALMS 3HAHUIN — 54
98 O06001eHne U cucTeMaTH3aus 3HaHui «B3anMHoe pacnoiokeHue NpsMbIX U
IIJIOCKOCTEN B POCTPAHCTBE
99 O06o00uieHne u cucremMaTu3anus 3HaHui « MHOTOrpaHHUKID)
100 | 34 HTorosast KOHTpOJIbHASA paboTa
101 | neoenn HToroBast KOHTpOJIbHAs paboTa
102 O06o0011eHne 1 cucTeMaTH3alys 3HaHUH: aHAJIN3 KOHTPOJIbHOM paboTHI.
HTOIO - 1024
IHoypounoe miianuposanue 'EOMETPUSI, 11 knace
(34 B Heae10, 34 y4eOHBIX Heae U, uToro — 102 u)
3 Jlama Tema ypoka
n/n | Ilnan ‘ Dakm
AHajiMTHYeCcKas reomeTpus - 154

1 [ToBTropenue Tembl «KooparHATHI BEKTOPA Ha IUIOCKOCTH M B TIPOCTPAHCTBE)
2 IToBTopenue Tembl «CKaJIIpHOE NIPOU3BEICHHE BEKTOPOBY
3 [ToBTOpenue TemMbl « BprauciieHus yriia Mex Iy BEKTOpaMH B IPOCTPAHCTBEY
4 [ToBTOpEHME TEMBI «Y paBHEHUE NPSIMOU, TPOXOASAIIEH YEPE3 ABE TOUKU
5 YpaBHEHHE TUIOCKOCTH, HOPMaJTh, YpaBHEHHE TUIOCKOCTH B OTPE3Kax.
6 YpaBHEHHE TUIOCKOCTH, HOPMaJTh, YpaBHEHHE TUIOCKOCTH B OTPE3Kax.
7 BexropHoe mpousBeneHue.
8 JInHeliHbIC HEPAaBEHCTBA, IMHEHHOE IIPOrPAMMUPOBAHHUE.
9 JIuHeiiHbIe HEpAaBEHCTBA, JIMHEHHOE MPOrpaMMHUPOBAHUE.
10 AHaNUTHYECKHE METOJIbI pacyéTa yriia MeKay MPSIMbIMA B MHOTOT DAaHHUKAX.
11 AHanuTHYECKHE METO/IbI pacuéTa yIjia MeX1y IpsIMbIMUA B MHOIOI'PaHHUKAX.
12 dopmyiia pacCTOSHUS OT TOUKH JI0 IIIOCKOCTU B KOOPAMHATAX.
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13 HaxosxneHue pacCTosSHUM OT TOYKH JI0 TUIOCKOCTH B KyOe.

14 HaxoxeHue pacCTOSHUM OT TOYKH 10 IUIOCKOCTU B IIPABUIIBHOM NMHUpaMULE.

15 KonTtposabHasi padora Ne 1 «AHaJIMTHYeCKasi TeOMeTPHUs»

IMoBTOpEHue, 06001IeHNe U cucTeMaTH3auus 3HAHUH « MHOrorpaHHUKU. CedeHHs1 MHOTOTPAHHUKOB)» —
154

16 CeueHusi MHOTOTPaHHUKOB: CTaH/IaPTHbIE MHOTOI'PAaHHUKHU.

17 CeueHusi MHOTOTPaHHUKOB: METOJ] CIIE/IOB.

18 CedeHust MHOTOTPaHHUKOB: CTaHAAPTHHIE TUIOCKOCTH, IEPECCUEHUS MPSAMBIX U
TUIOCKOCTEHA.

19 [TapaniensHble MpsiMbIe U MIIOCKOCTU: NTApaJUIeIbHbIE CEUCHUS.

20 [TapannenbHble MpsiMbIE U IJIOCKOCTU: PacYeT OTHOIICHHIHA.

21 [TapannenpHble MpsiMbIE U IIIOCKOCTHU: YTIIbl MEXKY CKPEIIUBAIOIIUMUCS
MPSIMBIMHU.

22 [eprieH UKy ISApHBIE IPSMBIE U TUIOCKOCTH: CTAHIAPTHBIE TTAPhI
MEPICHIUKYISIPHBIX TUIOCKOCTEH M MPSMBIX, CHMMETPHH MHOTOTPAaHHUKOB.

23 [eprieHAUKYISIpHBIE IPSIMBIE U THIOCKOCTH: TEOPEMa O TPEX MEPICHIUKYIIAPAX.

24 [leprnieHIuKyIsIpHBIE MPSMBIE U INIOCKOCTU: BEIYUCIICHUS JIIUH B
MHOTOTpaHHUKAX.

25 [ToBTOpEHME: MIOMIAAX MHOTOYTOJILHUKOB, (POPMYJIBI IS TUIOMIA/ICH,
COOOpaKeHHS TOA00HS.

26 [ToBTOpEHME: MIOMIAAX MHOTOYTOJILHUKOB, (OPMYJIbI AJIs TUIOIIA e,
COOOpaKeHHS TO00HS.

27 [ToBTOpEHME: MO MHOTOYTOJILHUKOB, OPMYJIbI AJIs IUIOIIAJIEH,
COOOpaKeHHS TOA00HS.

28 [Inomaay ceyeHnii MHOTOTPaHHUKOB: IUIOIIAINA TOBEPXHOCTEN, Pa3pe3aHus Ha
YacTH, COOOpa)KeHUs MOI00usI.

29 [Tnomaau ceueHnit MHOTOTPAHHUKOB: TJIOIAIA TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs MOI00uSI.

30 KonTpoabnas padora Ne 2 «IloBropenne: MuororpanHuku. CeyeHust
MHOTOTPAHHUKOB»

O0bém MHOrorpannnka — 174

31 O6nem tena. O6beM MPSMOYTOJIBHOTO MapasuIeseuIe1a.

32 3amaun 00 yaBoeHUH Ky0a, 0 KBajipaType Ky0a; O TPHUCEKIIUU yTJIa.

33 CrepeoMeTpuuecKre 3aJa4u, CBI3aHHbIE ¢ 00BEMOM MPSIMOYTOJIHHOTO
napasuieNenunenaa.

34 [IpuknanHbie 3a1a4n, CBSI3aHHBIE C BEIUMCICHHEM 00beMa MPSMOYTOJIBLHOTO
napajuieNienumnena.

35 O0BeM MpsAMOi TPU3MBL.

36 CrepeoMeTpHUYECKUE 3a]]a9, CBA3aHHBIC C BEIYUCICHHEM 00HEMOB TIPSIMOM
MIPU3MBI.

37 [IpuknanHelie 3a1a4u, CBsI3aHHBIE C 00BEMOM MPSIMOM TIPU3MBL.

38 Brrarcnenue 00beMOB TeJ ¢ TOMOIIIBIO OIpeielIeHHOro nHTerpaia. Oobem
HAKJIOHHOW TIPU3MBI.

39 Brrurcnenue 00beMOB TeJ ¢ TOMOIIIBIO OpeielieHHOro nHTerpaia. Oobem
HAKJIOHHOW TTHPAMHUIBL.

40 ®opmyiia oobeMa nupaMubl. OTHOLIEHHE 00bEMOB TUPAMUJL C OOIIIUM YTIIOM.

41 dopmyna oobema mupamMuabl. OTHOMIEHHE 00BEMOB TUPAMHUJI C OOIITUM YTIIOM.

42 CrepeoMeTpuuecKre 3a7a4u, CBI3aHHBIC C BBIYUCIEHUEM 00hEMOB HAKIIOHHOM
MIPU3MBI.

43 CrepeomeTpHruecKue 3aJ1a4M, CBSI3aHHBIE ¢ 00beMaMHU MTUPaAMUJIBL.

44 [Tpuknagueie 3agaun 1o Teme «OOBEMBI T, CBSI3aHHBIC ¢ 00bEMOM HAKJIOHHOM
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IIPU3MBL.

45 [Tpuknaaneie 3agaun mo TeMe «OOBEMBI Te», CBSI3aHHBIE ¢ 00BEMOM MTUPAMUIBI.

46 [Tpumenenne o6beMoB. Bbrunciienue paccTosHus 0 TUIOCKOCTH.

47 KonTpoabHnas padora Ne 3 «O0beM MHOTOIPAHHHKA)

Tesa Bpamenus — 244

48 [Hunuuapudeckast TOBEPXHOCTh, 00pa3yIoIe UIHHIPUIECKON TTOBEPXHOCTH.

49 Humuaap. [psimoit kpyrosoit nxmmHAp. [Lnomaas noBepXHOCTH IUIUHIpA.

50 Konnueckasi moBepXHOCTb, 00pa3yromue KOHUIecKoi nosepxHoctu. Konyc.

ol CeueHue KOHyca INIOCKOCTBIO, MapajuIeIbHON TIIOCKOCTH OCHOBAHUSI.

52 VYceueHnslii konyc. M300pakeHne KOHYCOB M yCEYEHHBIX KOHYCOB.

53 [Tnomiaabe GOKOBOM ¥ MOJTHOM MOBEPXHOCTH KOHYCA.

54 [Tnomaae 6OKOBOM M TOJIHON TOBEPXHOCTH KOHYCA.

95 CrepeomeTpruecKue 3aJja4M Ha JI0Ka3aTeIbCTBO U BEIYUCICHUE, TOCTPOCHUEM
CeUeHUH MUINHAPA, KOHYCA.

56 CrepeoMeTpruyecKre 3a7aui Ha JJOKA3aTEIbCTBO U BEIUMCIICHUE, TIOCTPOCHUEM
CEUCHHI IIIITMHIPA, KOHYCA.

57 [IpuknanHele 3a1a4u, CBA3aHHBIC C IHIUHAPOM.

58 [IpuknanHelie 3a1a4u, CBSI3aHHBIC C IMIIMHIPOM.

59 Cdepa u map.

60 [Tepeceuenue cepsnr u mapa ¢ mwiockocTeio. Kacanue mapa u chepbl
TUIOCKOCTBI0. By n m300pakenue mapa.

61 [Tepeceuenue ceps u mapa c miockocteio. Kacanue mapa u cdepbl
IJIOCKOCTHI0. By u n3o0paxenue mapa.

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

63 Cummerpus chepsl 1 mapa.

64 CrepeoMeTpuuecKre 3a7aud Ha 10Ka3aTeIbCTBO U BBIYUCIICHUE, CBA3aHHBIE CO
cdepoii u mapom, HIOCTPOSCHUEM UX CEUEHUH IIIOCKOCTHIO.

65 CrepeoMeTpruyecKre 3a7aui Ha JOKA3aTeIbCTBO U BBIYHCIICHNUE, CBSI3aHHBIE CO
cdepoii u mapom, HOCTPOSHUEM UX CEYEHUH IIIOCKOCTHIO.

66 [TpuknagHble 3a7a9u, CBSI3aHHbIE CO CHEPOI U IIAPOM.

67 [ToBTOpEHUE: OKPYKHOCTDH Ha TUIOCKOCTH, BEIYMCIICHHS B OKPY>KHOCTH,
CTaHJapTHHIC TTOI00USI.

68 Pa3znuynble KOMOMHALIMY TET BPAILIEHUS 1 MHOTOTPAHHHUKOB.

69 3anaun no Teme «Tena v MOBEPXHOCTH BpAILIEHUS

70 3agaum 1o TeMe «Tena 1 MOBEPXHOCTH BpaIICHUSD)

71 KontpoabHas padora Ne 4 «Tesna u noBepXHOCTH BpalleHHsD)

Ilnomaau moBepxXHOCTH M 00BEMBI KPYIJIBIX TeJ — 94

72 O6wem nnmmunapa. Teopema 06 00beMe IPSIMOTro HMIUHAPA.

73 Brruucnenue 006eMOB TeJ ¢ MTOMOIIBIO onpeeneHHoro naTerpaita. OobeM
KOHYCa.

74 [Tmomaau 60KOBOM M TTOTHOM MOBEPXHOCTH KOHYCA.

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

76 [Tpuknagueie 3agaun 10 TeMe «OOBEMBI U TIIOMIAN TTOBEPXHOCTEHN TElL.

77 O06bem mapa u mapoBoro cekropa. Teopema 06 oobeme mapa. [lmomans chepsr.
CrepeoMeTpuuecKre 3aa4u, CBSI3aHHbIE C BBIYUCICHUEM 00HEMOB II1apa,
[IIAPOBOT'O CEIMEHTA M [IAPOBOTO CEKTOPA.

78 [Ipuknagueie 3agaun 10 TeMe «OOBEMBI T, CBI3aHHBIC C 00HEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXTy TUIOIIAASIMU TIOBEPXHOCTEH 1
o0BEMaMK MOAOOHBIX TETI.

79 [TonoOHbIe Tena B mpocTpaHcTBe. MI3MeHeHne oObema mpu mog00uH.
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CrepeoMeTpuuecKre 3aaui, CBI3aHHbIE C BEIUMCICHHEM 00bEMOB TEJ U
IJIONIAJEH MTOBEPXHOCTEH.

80 KonTpoabHas padora Ne 5 «Ilimomaam moBepxHoCTH M 00beMbI KPYIJIbIX
T

JABukenus — Su

81 JBuxenus npoctpanctBa. OToOpaxkeHus. J[BuKeHUs U paBeHCTBO UTYD.
O61ue cBoiicTBa ABMKEHUN.

82 Buapl nukeHunii: napajuieabHblil IEPEHOC, IEHTPAJIbHAS CHMMETPUSL, 3€pKalbHas
CUMMETpPHUS1, TOBOPOT BOKPYT MPSIMOH.

83 [TpeoOpazoBanus nmomodus. [Ipsimast u cdepa Diinepa.

84 ['eomeTpuueckue 3aaun Ha IPUMEHEHUE JIBUKCHUS.

85 KonTpoabHasi padora Ne 6 «BeKTOpPbI B IPOCTPAHCTBE»

IloBTOpEHUE, 00001IeHNE U CHCTEMATU3ALMS 3HAHUI — 174

86 O6o061maroniee MOBTOPEHNUE MOHITHIA U METOJI0B Kypca reomerpuu 10-11 kmaccos,
cucreMmarusanus 3HaHuii: «llapanneabHOCTh IPSIMBIX U TUIOCKOCTEH B
IIPOCTPAHCTBE»

87 O06o06maroree MOBTOPEHNE IOHATHN U MeTO/I0B Kypca reomerpun 10-11 ximaccos,
CUCTEMaTH3alus 3HaHU: «BEKTOpBI B IPOCTPAHCTBE

88 Oo6o0miaroree MOBTOPEHUE TOHSATHI U METOIOB Kypca reomerpun 10-11 ximaccos,
cUCTEeMaTu3alus 3HaHui: « BEeKTOpBI B TPOCTPAaHCTBE»

89 O6o06maroree MOBTOPEHNE IOHATHN U MeTO/I0B Kypca reomerpun 10-11 ximaccos,
cucreMaru3anus 3HaHui: «O0beM MHOTOTpPaHHUKA

90 O6o61maroniee MOBTOPEHHE MOHITHI U METOI0B Kypca reomerpun 10-11 kimaccos,
cucreMaru3anus 3HaHui: «O0beM MHOTOTpaHHUKA)

91 O6o0m1aroriee MOBTOPEHNE MOHATHI U MeTOJI0B Kypca reomerpun 10-11 kmaccos,
cucreMaru3anus 3HaHui: «[11omaay noBepXHOCTH U 0OBbEMBI KPYTJIBIX TEI»

92 O6o0m1aroriee MOBTOPEHNE MOHATHI U MeTOJI0B Kypca reomerpun 10-11 kmaccos,
cucremMaTru3anus 3HaHui: «[11omaay noBepXHOCTH U 0OBbEMBI KPYTJIBIX TEID»

93 HroroBasi KOHTpoIbHasi padoTa

94 Hrorosasi kKoHTpoOJILHasi padoTa

95 IToBTOpenue, 06001IEeHNE U CUCTEMATH3AIMs 3HAHUH.

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

97 VcTopus pa3BUTHS CTEPEOMETPHH KaK HAYKH U €€ POJIb B Pa3BUTHH
COBPEMEHHBIX HHKECHEPHBIX H KOMIIBIOTEPHBIX TEXHOJIOTHIA.

98 HcTtopus pa3BUTHS CTEPEOMETPUH KaK HAYKH H €€ POJIb B Pa3BUTHU
COBPEMEHHBIX HHKCHEPHBIX H KOMIIBIOTEPHBIX TEXHOJIOTHIA.

99 HcTtopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX WHKCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHHA.

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

101 WcTopus pa3BUTHS cTepeOMETPUN KaK HAyKU U €€ poJib B pa3BUTHH
COBPEMEHHBIX HHKEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHA.

102 WcTopus pa3BUTHS cTepeOMETPUN KaK HAyKU U €€ poJib B pa3BUTHH
COBPEMEHHBIX HHKCHEPHBIX H KOMIIBIOTEPHBIX TEXHOJIOTHIA.

HTOI'O - 102y
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