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HHOACHUTEJIBHAA 3AIIUCKA

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

I'eomerpust sBIsieTCS OJHUM K3 0a30BBIX KypCOB Ha YpOBHE cpeaHero olmiero oOpa3oBaHus, TaKk Kak
o0ecrieynBaeT BO3MOXKHOCTh H3YYEHHS AMCUUIUIMH €CTECTBEHHOHAYYHOH HANpaBIEHHOCTH U IPEAMETOB
ryMaHUTapHOro 1ukina. [lockonbKy jloruueckoe MblllieHue, (GOpMUPYEMOE IPU U3YHYEHUH O0O0YyYarolMMHCA
MOHATUMHBIX OCHOB T'€OMETPHM, IPU JIOKA3aTelIbCTBE TEOPEM W IIOCTPOCHUU LEMNOYKH JIOTMYECKHX
YTBEPKACHUM IPU PEIICHUU TIEOMETPUYECKUX 3a7ad, YMEHHME BBIIBUIAaTb M OIPOBEPraTb TUIIOTE3bI
HETMOCPECTBEHHO UCTIONB3YIOTCS IPU PEIIEHUH 331a4 €CTECTBEHHOHAYYHOTO IIMKJIA, B YACTHOCTH (PH3UUECKUX
3az1ad.

Llens ocBoeHMs MporpaMmbl ydeOHOTo Kypca «l'eoMeTpusi» Ha yriiyOJNE€HHOM YpOBHE — pa3BUTHE
WH/IMBUYAIBHBIX CITIOCOOHOCTEH 00YUYaIOMIMXCs P U3YyYCHUH T€OMETPUH, KaK COCTABISIONICH MPEIMETHON
obmactu «MaremaTrka 1 HHQOpMaTHKay yepe3 obecreueHue BO3SMOKHOCTH NMMPHUOOPETEHUS U MCTIOIB30BAHUS
Oosiee IIIyOOKHUX TI'€OMETPHUUECKUX 3HAHUM W JIeHCTBUH, CIEMU(PHUUHBIX I'€OMETPHUH, U HEOOXOAMMBIX JUIs
YCIEIIHOT0 MPOo(hecCHOHAIBHOI0 00pa30BaHus, CBA3aHHOTO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[IpuopuTeTHBIMM 3ajladyaMu  Kypca TE€OMETpUM Ha yIIyOJEHHOM YPOBHE, paCIIUPSIOIUMH U
YCUJIMBAIOIIUMU Kypc 6a30BOT0 YPOBHSI, SBIISOTCS:

* paclIMpeHHE MIPEICTABICHHS O TEOMETPUU KaK YaCTU MUPOBOM KyJIbTYPbl M1 POPMUPOBAHUE OCO3HAHUS

B3aMMOCBS3U T€OMETPHUU C OKPYKAIOIUM MUPOM;

* (hoopMUpOBaHME MPEICTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak O Ba)KHEHIINX MaTeMaTHYECKUX
MOZEJIAX, TO3BOJISIOLIUX ONUCHIBATH U U3y4aTb PA3HBIC ABJICHUS OKPYKAIOLIETO MUPA; 3HAHUE MOHATUIHOIO
anmapara 1o pasueny «CtepeoMeTpus» MIKOJIbHOIO Kypca F€OMEeTpuUH;

* (hoopMUpOBaHME YMEHHUS BJIAJETh OCHOBHBIMU MMOHATUSIMH O MPOCTPAHCTBEHHBIX (GUIypax U HUX
OCHOBHBIMH CBOMCTBAaMU; 3HaHUE TEOpeM, GOPMYI U YMEHHE UX MPUMEHATh; YMEHUS J0Ka3bIBaTh TEOPEMBI U
HaXO/IUTh HECTaHIapPTHBIE CIIOCOOBI pEeIIeHus 3a/1a4;

* (hopMuUpOBaHHE YMEHHsI PACIO3HABATh HA YEPTEXKAX, MOJEIAX U B PEATbHOM MUPE MHOTOTPAHHUKU U
TeJa BpallleHHs; KOHCTPYUPOBATh F€OMETPUUECKUE MOIEIIH;

* (hopMupOBaHHE TOHUMAHUS BO3MOXHOCTH aKCHOMATHUYECKOTO TIOCTPOSHUS MaTeMaTHUECKUX TEOPUA;
(dbopMHpOBaHNE TOHUMAHUS POJIM AKCMOMATUKHU IIPU MIPOBEIEHUH PACCYKIEHUI;

* (hopMUpOBaHME YMEHHs BIAJE€Th METOJAAMHU JOKAa3aTeNbCTB M aJTOPUTMOB pEIICHUS; YMEHUS HUX
IIPUMEHSATH, IIPOBOJUTH JI0KA3ATEIbHBIE PACCYKIAEHUS B XOJ€E PELICHUS CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C
MPAKTUYECKUM COJIep)KaHheM; (OPMHUPOBAHME NPEACTABICHUS O HEOOXOAUMOCTH JOKa3aTeNbCTB IPH
O00OCHOBAaHMU MAaTEMaTHUYECKUX YTBEPXKICHUW U PpOJM AaKCUOMATHKM B MPOBEACHUHM JIETYKTHBHBIX
pacCyKJIeHUH;

* pa3BUTHE M COBEPLICHCTBOBAaHME HMHTEIJICKTYAJIbHBIX M TBOPYECKHX CIOCOOHOCTEH 0Oyuarommxcs,
[I0O3HABATEJIbHONW aKTUBHOCTH, UCCIIENOBATEIIbCKUX YMEHUHN, KPUTUYHOCTH MBIIIJIEHUS, HHTEpECa K U3yYEHUIO
TE€OMETPUH;

* (hopmupoBaHre (QYHKIHMOHATBHOM T'PAaMOTHOCTH, PEJIEBAHTHOM TI'€OMETPHHM: YMEHHUS paclo3HaBaTb

MMPOABJICHUA T'COMCTPUICCKUX HOHHTHﬁ, 00BEKTOB U 3aKOHOMepHOCTeI>'I B PCAJIbHBIX ) XU3HCHHBIX CUTYyAlIUAX U



IIPU U3YYEHUU JIPYTUX YUEOHBIX IPEIMETOB, IPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEHN, MOJICINPOBAHUS
peanbHBIX CUTYALMH, UCCIeI0BaHUS IOCTPOCHHBIX MOJIeNell, MHTepIpeTally IOTY4E€HHBIX Pe3yIbTaToB.

OcHoBHbIE cozeprkaTenbHble TUHUM Kypca «['eomerpun» B 10—11 knaccax: «[IpsMble 1 MI0CKOCTH B
npocTpaHcTBe», «MHororpanHukn», «Tema BpamieHus», «BeKTOpbl M KOOPAMHATHI B MPOCTPAHCTBEM,
«/IBM>KEHUS B IPOCTPAHCTBEY.

CohopmynupoBannoe B DenepadbHOM TOCYAAPCTBEHHOM 00pa30BaTENbHOM CTaHAAPTE CPEIHEro
obmero oOpa3oBaHUs TpeOOBaHHE «yMETh ONEPUPOBATH IOHATHAMU», PEJICBAHTHBIX TE€OMETPUM Ha
yriy6aéHHoMm ypoBHe oOyueHus B10—11 kinaccax, OTHOCUTCS KO BCEM COJIEpKATEIbHBIM JIMHUSIM y4eOHOTro
Kypca, a pOpMHUPOBaHUE JIOTHYECKUX YMEHHUH paclpesessieTcsi He TONBKO M0 COAEPKaTebHbIM JIMHUAM, HO U
no roxam oOyuenus. ConepxaHue oOpa3oBaHUs, COOTBETCTBYIOLIEE HPEIMETHBIM pe3yJbTaTaM OCBOEHUS
[TpumepHoi paboyeli mporpaMMBl, pacrpeeEHHBIM 10 T0JIaM 00y4YeHHUsI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
9TOOBI KO BCEM OCHOBHBIM, NMPHUHIIMIUAIBHBIM BOMpOCaM OOydYaromuecs o0pamiaiuch HEOAHOKPATHO. DTO
MIO3BOJISIET OpPraHM30BaTh OBJIAJICHUE TI'E€OMETPUUECKUMU MOHSTUSIMM W HaBBIKAMHU IOCJIEAOBATEIBbHO U
[IOCTYIATENIbHO, C COOJIIOJICHUEM IPUHIUIIA IPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOILYIO CUCTEMY
IE€OMETPUUECKUX MpPEJCTaBICHUN oOydaroumxcs, pacmupsas u  yriyonss e€, oOpa3ys IpouHbIe
MHO>KECTBEHHBIE CBS3H.

[lepexon k U3y4eHHIO T€OMETPUU Ha YTI1yOIEHHOM YPOBHE I103BOJISIET:

—co3JaTh yciaoBus st quddepeHunanun o0yuyeHus, MOCTPOSHUS UHUBHIyalIbHBIX 00pa30BaTeIbHbIX
nporpamMM; obOecneunTh YriIyOJa€HHOE M3y4YeHHE TIEeOMETpPUM KaK COCTaBIsOUIed ydeOHOro mnpeamera
«MatemaTukay;

—TOATOTOBUTH 00YUAIOIIUXCS K MPOJOKEHUIO U3YUEeHUSI MAaTEMaTHKU ¢ y4ETOM BbIOOpa Oyaymien

HpOCI)CCCI/II/I, obecneunBas NMPEECMCTBCHHOCTb MCIKIY O6IJ_II/IM )51 HpO(l)eCCI/IOHaJ'ILHLIM O6p&30BaHI/ICM.

MecTto y4eOHOro Kypca B y4eOHOM ILJIaHE
B YueOHoMm 1ulaHe Ha M3ydeHue yrinyonéHHoro kypca reomerpun B 10—I11 kmaccax orBogutcs 3

yueOHBIX Yaca B HEJIENI0 B TEUEHHE Ka)KJOro roja oOy4deHusl, BCero 3a japa rojga ooyueHuss — 204 yueOHbIX

gaca.

IInanupyemMblie npeaMeTHbIE Pe3y/IbTAaThl OCBOCHH (110 rogaM 00y4eHus )
OcBoenne ydeOHOro Kypca «l'eoMeTpusi» Ha ypOBHE CpeAHEro oOmero oOpa3oBaHUS JOKHO

obecneunBaTh JOCTHUIKCHUC CIICAYIOIIHUX MPEAMCTHBIX O6p8.30BaTCJ'ILHBIX PE3YyJIbTATOB:

10 xiacc

* CB000OAHO OMEepUpPOBaTh OCHOBHBIMHM MOHSATHSAMH CTEPEOMETPUHM MPU PEIICHUH 3aJad M MPOBEACHUHU
MaTE€MaTHYECKUX PACCYKICHHM.

*  [IpuMeHsTh aKCHOMBI CTEPEOMETPHUH U CJIEICTBUS U3 HUX MPU PEUICHUH T€OMETPUYECKUX 3a]1ay.

*  KrnaccugunupoBarh B3aMMHOE pacIojOkKEHUE MPSMBIX B MPOCTPAHCTBE; IUIOCKOCTEH B MPOCTPAHCTBE;
HPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.

e CB0o0OAHO oOmMepUpPOBaTh MOHATHIMM, CBS3aHHBIMU C YyIJIAMH B TPOCTPAHCTBE: MEXKIY HPSIMBIMH B

MIPOCTPAHCTBE; MEXKAY MPSAMOI U IIIOCKOCTHIO.



CB0OOIHO OTNIEPHPOBATH MOHATHIMH, CBA3aHHBIMUA C MHOTOTPAHHUKAMHU.

CBOOOJHO pAacro3HaBaTh OCHOBHBIC BHIBI MHOTOTPAaHHHKOB (TpH3Ma, MHpPAMUIA, MPSIMOYTOJIbHbIH
napajuiesienumnes, Kyo).

KiaccuduimpoBats MHOTOIPaHHUKH, BRIOMPAst OCHOBAHUS JJIs KJIaCCU(UKAIIHH.

CB0OOIHO ONIEPHPOBATH MOHATHIMH, CBA3aHHBIMU C CCUCHUEM MHOTOIPAHHUKOB IIOCKOCTHIO.
BhIMONHATS MapajuieibHOE, HEHTPAIbHOS M OPTOrOHAIBLHOE MPOCKTUPOBaHHE (UTYp Ha IUIOCKOCTH;

BBITNIOJHATH H300paXkeHus (pUryp Ha MIOCKOCTH.

Ctpouth ceueHus MHOTOIPAaHHUKOB Pa3IUYHBIMU METOJIaMHU, BBIIIOJIHATH (BBIHOCHBIE) MIIOCKHE YEPTEKHU
U3 PUCYHKOB IIPOCTBIX 00BEMHBIX (PUTYpP: BH]I CBEPXY, COOKY, CHU3Y.

BbruncnsaTe 1uomaaM moBepXHOCTEH MHOTOTPAaHHHUKOB (MIpH3Ma, MHUpaMUia), T€OMETPUUYECKUX TE C
MIPUMEHEHHEM (HOPMYIL.

CB0OOHO OTEpUPOBATH MOHATUSAMU: CUMMETPHS B IPOCTPAHCTBE; IIEHTP, OCh U MIIOCKOCTh CUMMETPUU;
HEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPEI.

CB000/IHO ONIEpUPOBATH MOHATUSMH, COOTBETCTBYIOIIMMH BEKTOPAM M KOOPJMHATAM B IIPOCTPAHCTBE.
BpInosHATE NEWCTBUSA HAJl BEKTOPAMHU.

Pemarp 3amaum Ha [0Ka3aTeIbCTBO MaTEMaTHYECKMX OTHOIICHUH W HaXOXKICHHE T€OMETPUUYECKUX
BEJIMYMH, IPUMEHSSI U3BECTHBIE METO/IbI TP PEIICHUU MaTEMaTHUYECKHX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO
YPOBHSI CIIO)KHOCTH.

[TpuMeHsTh MpoCTEUIINe MPOrpaMMHBIE CPEICTBA U DIIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI IMPHU
PEIICHIH CTEPEOMETPUIECKHX 3a/1ad.

W3BnekaTh, mpeoOpa3oBbIBATE U MHTEPIPETUPOBATH HH(OPMAIIHIO O IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
¢burypax, IpeACTaBICHHYIO Ha YepTekax M PUCYHKaX.

[TpuMeHsTh TONyYeHHBIE 3HAHHS Ha TMPAKTUKE: CPABHUBATh W AHAIM3HWPOBATh pPEAIbHBIC CUTYAIlHH,
NPUMEHATh M3YYCHHBIC TOHATHUS B TPOIECCE TOMCKA PEIIeHUS MaTeMaTHYecKH chopMyTupoBaHHON
po0JIeMbI, MOJICIMPOBAThH peallbHbIE CUTYAIlMH Ha SI3bIKE T€OMETPHH, UCCIIEI0BATH ITOCTPOCHHBIE MOJIENTU
C HCIONb30BAaHHUEM TE€OMETPHUYECKUX TMOHATUNA M TEeOpeM, afmapara anreOpbl; pemiatb MPaKkTHYEeCKHe
3aJ]auu, CBSA3aHHBIE C HAXOXK/ICHUEM I€OMETPHUIECKUX BEITHMYHUH.

Nmets mpesacTaBneHuss 00 OCHOBHBIX JTalax pa3BUTHUS TEOMETPUU KaK COCTaBHOM yacTH (pyHIamMeHTa

Pa3BUTHS TEXHOJIOTHA.

11 kiaace

CB00OO/IHO omepupoBaTh MOHATUSAMH, CBA3AHHBIMU C IMIMHIPUYECKOW, KOHHYECKOH M chepuyeckoi
MOBEPXHOCTSAMU; OOBSACHATH CIIOCOOBI IOTyUEHHUS.

OmnepupoBaTh MOHATUSIMHE, CBI3aHHBIMU C TEJIAMH BPAIICHUS: [IUJIMHIPOM, KOHYCOM, Chepoid U mapoM.
Pacnio3HaBath Tena BpaiieHus (IWIMHAP, KOHYC, cdhepa U map) U oOBSICHATh COCOOBI MOTYUYEHHUS Tel
BpAICHHS.

KnaccugunupoBats B3auMHOE pacnojokeHne Cephl U MIIOCKOCTH.

BbIuuciiaTh BEMUYHUHBI 3IEMEHTOB MHOTOTPAHHUKOB U TEJI BPALCHHS; 00BEMBI U TUIOIIAAN TOBEPXHOCTEH
MHOTOTPaHHHUKOB U TeJl BPAIICHUs, TEOMETPUIECKUX Tell C IPUMEHEHHEM (hopMyIL.

CBO6OI[HO ONCpHUpOBATH NOHATUAMMU, CBA3aHHBIMUA C KOM6I/IHaI_[I/I$IMI/I TCJI BpalliICHUA 1 MHOT'OT'PaHHHUKOB!
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MHOTOTPaHHUK, BIIUCAHHBIN B c(hepy 1 ONMHCAHHBIA OKOJIO cepbl; chepa, BIUCAHHAS B MHOTOTPAHHUK HITH
TEJIO BpALLCHHUS.

BBI4ucisTh COOTHOMIEHHS MEX Y TUIOMIAAIMHU MTOBEPXHOCTEH U 00bEMaMH MMOJOOHBIX TEll.

N300paxaTh uM3ydaeMble (DUTYPBI; BBINONHSITH (BBIHOCHBIC) TUIOCKHE UYEPTEKU M3 PUCYHKOB IMPOCTHIX
00BEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHHUS.

N3Biekarh, MHTEPIPETUPOBATH M MPE0OPa30BBIBATh HH(POPMAITHIO O MPOCTPAHCTBEHHBIX T€OMETPHICCKUX
¢burypax, IpeJCTaBICHHYIO Ha YePTEkKaX U PUCYHKAX.

CB0OOIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE.

BrinonHsaTh onepanuu Hal BEKTOPaAMH.

3azaBaTh IIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOPJMHAT.

Pewmate reomerpuyeckue 3a1aun Ha BBIYUCICHUE YIIIOB MEXIY HPSIMBIMH U IJIOCKOCTSIMU; BBIYMCIICHUE
pacCTOAHUN OT TOYKH JIO IJIOCKOCTH; B II€JIOM, HA MPUMEHEHHUE BEKTOPHO-KOOPAMHATHOI'O METOoAa IMpHU
peLICHHH.

CBOOOAHO OMEPHPOBATH IOHATUSMH, CBSI3aHHBIMH C JBIDKCHHEM B IPOCTPAHCTBE; 3HATh CBOWCTBA
NIBIKECHUH.

BBITIOJIHATH H300payKEHUsI MHOTOIPAHHUKOM M TEJI BPAIICHUS IIPY TapaJlICIbHOM ITEPEHOCE, IEHTPATbHOM

CUMMETPUH, 3€PKAIbHON CUMMETPHH, IIPU IIOBOPOTE BOKPYT MPSIMOM; TPeoOpa3oBaHus MOI00US.

Crpouth ceueHuss MHOTOTPAHHMKOB U TEJI BpalllEHUs: CEUeHUs IWIMHApa (MapaielnbHO M
MEPIEHIUKYJIIPHO OCH), CEYeHUs KOHYyca (IapajuleIbHOE OCHOBAHUIO M MPOXOAsIlee Yepe3 BEPIINHY),
CeYeHUs 11apa.

Hcnonp3oBaTh MCTOJbI TIOCTPOCHUA CEUCHUI: METO/J CJICA0B, MCTO BHYTPCHHCETO IPOCKTHUPOBAHUSA, MCTO
IEPEHOCA CEKYLIEHN TIIIOCKOCTH.

JIoKka3bIBaTh T€OMETPUYECKUE YTBEPKICHUS.

[Ipumenatry reoMerpudeckue (axkThl IS PEIICHUS CTEPEOMETPUYECKUX 3a/ay, MPeArnoararonimx
HECKOJIBKO IIaroB PeUIeHUs, €CIM YCIOBUS TPUMEHEHHUS 33a/IaHbl B IBHON U HEIBHOU (hopMme.

Pemare 3amaun Ha [10Ka3aTebCTBO MATEMATUUYECKUMX OTHOLIEHUHW WM HAXO0XICHUE TIE€OMETPUUYECKUX
BCJINYHH.

[IpuMeHATh TpPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHUKALIMOHHBIE CHUCTEMBI IIPU PELICHUU
CTEPEOMETPUYECKHX 33]1a4.

[IpuMeHATh MOJIyYEHHBIE 3HAHUS HA IPAKTUKE: CPaBHUBATh, AHAJIU3UPOBATh M OLIEHUBATh PEaAJbHbIC
CUTyallUM; NIPUMEHATb W3YYCHHBIE IIOHATHSA, TEOPEMBI, CBOMCTBA B IIPOLIECCE IIOMCKA PEIICHUS
MaTeMaTH4eCKu CGHOPMYITUPOBAHHON MPOOIEMBbI, MOJAETUPOBATh pealbHBIE CUTyallUd Ha S3BIKE
r€OMETPHUH, UCCIIEN0BATh IIOCTPOECHHBIE MOJIEIIA C UCIOJb30BAHUEM I'€OMETPUUECKUX MOHATUI U TEOPEM,
amnmaparta ajareOpbl; pemaTh MPaKTUYeCKUe 3a/1a4H, CBI3aHHBIE C HAXO0XKJICHUEM r€OMETPUYECKIX BEIMYHH.
Nmets nipencrabiienrs 00 OCHOBHBIX dTamax pa3BUTHS T€OMETPUU KaK COCTABHOM YacTu pyHIaMEHTa

Pa3sBUTHA TEXHOJIOTHIA.



COJAEP)KAHUE YYEBHOI'O KYPCA (IIO TOZAM OBYYEHMUA)

10 xkaacc

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE
OcHOBHBIE TOHATHA CTepeoMeTpuH. Touka, npsAMas, IUIOCKOCTh, MNPOCTpaHCTBO. [loHsTHEe 00

AKCHOMAaTH4Y€CKOM ITIOCTPOCHUH CTEPEOMETPUH: AaKCUOMBI CTEPEOMETPUH U CICACTBUSA U3 HUX.

B3aumHOe pacnonoxXeHue MNpsAMBIX B INPOCTPAHCTBE: IIEPECEKAIOLIUECs, IapajlleibHbIE U
CKpeuBaromuecs npsMsle. [Ipusnaku ckpemuBarommxcs npamsix. [lapamienbHOCTb IPSMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE: IapajuleIbHbIC IPsAMbBIE B IPOCTPAHCTBE; MAPAUICIBHOCTb TPEX MNPAMBIX; MapauIeIbHOCTD
npsMoil u 1uockoctu. IlapannensHoe M LIEHTpanbHOE NPOEKTHpPOBaHUE, M300paxkeHue ¢uryp. OCHOBHBIE
CBOWCTBa MapajuIeNbHOTO IMpoeKkTupoBaHus. M3oOpaxkeHue ¢uryp B napajuleabHONM NPOEKUMU. YTIbl C
COHAIPABJIICHHBIMA CTOPOHAMH; YIOJ MEXAY HNPSMBIMM B IIPOCTpaHCTBE. llapayienpHOCTh IUIOCKOCTEH:
napajuiesIbHbIe TUIOCKOCTH; CBOMCTBA MapajUIeNbHBIX IIOCKocTel. [IpocTeiimme nmpocTpaHCTBEHHBIE (QHUTYPBI
HAa IUIOCKOCTH: TE€TPA3P, NapAJUICIEIUIIEN; TOCTPOCHUE CEUEHUH.

[lepneHMKyYIAPHOCTD NPSIMON M IUIOCKOCTH: NEPHEHAMKYJIAPHBIE IIPSMBIE B MPOCTPAHCTBE, IIPSAMBIC
IapajuleJIbHbIE U NMEPIEHIUKYISAPHBIE K INIOCKOCTH, MPU3HAK MEPHEHAMKYISIPHOCTH MPSAMON M ILIOCKOCTH,
TeopeMa O NPsMOW NEPHEHIUKYJIAPHON IIOCKOocTH. OpTOroHanpHOE NpoekTUpoBaHue. Ilepnenpukynsap u
HaKJIOHHBIE: PACCTOSIHUE OT TOUKH J10 IUIOCKOCTH, PACCTOSHUE OT NPSAMOM 0 MIIOCKOCTH, MPOEKLUs PUTypHI HA
IUIOCKOCTB. 1IeprenauKyIIpHOCTD MIIOCKOCTEN: IPU3HAK NEPIEHIUKYIIPHOCTH ABYX IIocKocTed. Teopema o
TPEX NMEPIECHIUKYIISIpaXx.

Yriel B IPOCTPAHCTBE: YroJl MEXAy NPSAMON M INIOCKOCTBIO; JIBYI'PAHHBIM YIoJl, JIMHEWHBIA YTOJ
IBYTPaHHOIO yria. TpéXrpaHHbI U MHOrorpaHHslie yribel. CBONCTBa IUIOCKMX YIJIOB MHOTOTPaHHOTO YIJIA.
CBolicTBa INIOCKMX M [JBYTPaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopemMbl KOCHMHYCOB U CHHYCOB JUIS

TPEXTPAHHOTO YIJa.

MHOrorpaHHUKHU

Bunel MHOrorpaHHuMKoB; pa3BEpTKa MHoOrorpaHHuka. llpusma: nN-yronbHas mnpusma; nOpsMas H
HaKJIOHHas TpuU3Mbl; OOKOBasi M TIOJIHAs MOBEPXHOCTh MNpu3Mbl. [lapamienenunen, npsSAMOYTOIbHBIN
napajuiesienuien U ero cpoiictBa. KparTuaiimme myTv Ha MOBEPXHOCTH MHOrOTpaHHUKA. Teopema Jumepa.
ITpoctpanctBenHas Teopema [lucdaropa. ITupamupma: n-yronbHas NupaMuja; NpaBWIbHAs U yceyEHHas
nupamubl. CBoiicTBa péObep M OOKOBBIX I'paHel MpaBUIbHOM mupaMuibl. [IpaBUIbHBIE MHOTOTPAHHUKU:
IIpaBWIbHAsA NIPU3Ma U NIPaBWIbHAS IMPaMU/Ia; IpaBUIIbHASI TPEYTOJIbHAS TMPaMK/ia U TPaBUIIbHBIN TETpadap;
ky0. [IpencraBneHue o NpaBUIBHBIX MHOTOTPAHHHUKAX: OKTa3p, 10AEKadIp U UKOCAIP.

Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pE€0pa, AuaroHanu, yriel. [Inomaas O0KoBOM MOBEPXHOCTH
U TIOJTHOM MOBEPXHOCTHU MPSIMOM HMPU3MBI, IJIOLIA (b OCHOBaHMH, TeOpeMa 0 OOKOBOW MOBEPXHOCTH MPSMOMN
npu3Mbl. [lnomaas OOKOBOI MOBEPXHOCTH M MOBEPXHOCTHU INMPABHIBHOW MUPAMUIBI, T€OpeMa O IUIOMIAAN
YCEUEHHOU MMUPAMU/IBI.

CuMMeTpHst B MPOCTPAHCTBE. DJIEMEHTbl CUMMETPHH IPABWIBHBIX MHOTOTPaHHMKOB. CHMMMETpHUs B
IIPaBWJIBHOM MHOTOTPAHHMKE: CUMMETPHS NapajuleeluIea, CHMMETPUS IPABWIBHBIX IPHU3M, CUMMETPHS

MPaBWJIbHOM MUpPaMUIBI.



BekTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE
[TonsTHs: BEKTOp B MPOCTPAHCTBE;, HYJIEBOM BEKTOP, JUIMHA HEHYJEBOTO BEKTOpPAa; BEKTOPHI

KOJIJIMHEapHbIe, COHAIPABJICHHbIE M IPOTHBOIIOJIOXKHO HAlpaBICHHbIE BEKTOpPbl. PaBEHCTBO BEKTOPOB.
JleicTBUSI C BEKTOPAMHU: CIIOKEHHUE U BBIYUTAHHE BEKTOPOB; CyMMa HECKOJIBKMX BEKTOPOB; YMHOKEHHE BEKTOPA
Ha ynciao. CBolcTBa c0XkeHHUs BEKTOpoB. CBONCTBA YMHOKEHHUS BEKTOpa Ha yuciio. [loHsATHe KoMIuIaHapHbIe
BeKTOpbI. [Ipu3Hak KoMIuTaHapHOCTU TpEX BeKTOpoB. IIpaBuino napamienenunena. Teopema O pazioKeHUU
BEKTOpa MO TPEM HEKOMIUIaHapHbIM BekTopaM. [IpsmoyrosibpHas cucTreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunats! Bekropa. CBsA3b MEX Ay KOOPANHATAMU BEKTOPA U KOOPAMHATAMU TOUEK. YTOJI MEXK/1y BEKTOPaMH.

CxansipHOE IPOU3BE/ICHHUE BEKTOPOB.

11 xknacc Teaa
BpAallleHUus

[ToHATHA: UMAMHApPUYECKAss MOBEPXHOCTb, KOHUYECKAash MOBEPXHOCThb, cepuyeckas IOBEPXHOCTH,
obpasyromue nosepxHoctell. Tena BpalleHus: IUIMHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map. B3aumuoe
pacrioyio’)keHre cdepbl U IMIOCKOCTH; KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten BpalleHHUs Ha
iockocT. Pa3séprka munmunHapa u konyca. CuMMeTpus cephl 1 mapa.

O0béM. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00bEME IPSIMOYTOJILHOTO TTapajuIeIeHIea U
cienctBus u3 He€. OOBEM MpPsAMON U HAKJIIOHHOM IPU3MBI, HWIMHIPA, MUpaMUJibl U KoHyca. O0BEM 1m1apa u
1apOBOT'O CErMEHTA.

KoMOuHanmu ten BpalieHus 1 MHOTOrpaHHUKOB. [Ipr3ma, BnucaHHas B UWIMHJIP, ONMCAHHASL OKOJIO
mwmHApa. [lepecedenne cdepbl u mapa ¢ miockocTeio. Kacanue mapa u cdepsl miaockoctsto. [Tonarue
MHOT'OI'paHHHKA, OTIMCAHHOT'O OKOJIO cepsl, chepsl, BIMCAHHONH B MHOTOI'PAaHHUK WJIM TEJIO BPAILICHHS.

[Inomaap moBepXHOCTH HMWIIMHJIPA, KOHYca; Iuiouiaab chepsl u e€ yacteit; [logobue B mpocTpaHCTBe.
OtHomeHnne o0BEMOB, TUIOMIAJEH MoBepxHOCTel MoAoOHBIX ¢uryp. IlpeodpazoBanue 1mompodus, TOMOTETHS.
Pemenue 3a1a4 Ha MJIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METO/IOB.

[locTpoeHne ceueHUil MHOTOTPAaHHUKOB W TE€J BpAlllEHUS: CEUEHHs LWIMHJIpa (MapayielbHO U
NEePIEHINKYIIIPHO OCH), CeUeHHsI KOHYca (TapajieIbHOe OCHOBAHUIO U MIPOXO/ISIIEe Yepe3 BEPILINHY ), CEUCHUs
11apa; METOABI IIOCTPOEHUSI CEUYEHUI: METOJL CJIE0B, METOJ BHYTPEHHETO IIPOEKTUPOBAHMS, METOJI IIEPEHOCA

CEKYILEH MIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE
Bexrops! B npoctpancTBe. Onepanuu Haja BeKTOopamu. BekTopHOEe yMHOXeHHe BEKTOpoB. CBolCTBa

BCKTOPHOI'O YMHOXCHUS. HpﬁMoyr OJIbHad CUCTCMAa KOOPANHAT B IIPOCTPAHCTBE. KOOpIII/IHaTLI BCKTOpA.

Pasnoxxenue Bektopa o 6azucy. KoopauHaTHO-BEKTOPHBIN METOJ MPU PELICHUH T€OMETPUYECKHX 3aay.

J{BMKeHHMS B IPOCTPAHCTBE
JIBxenus nmpoctpancTBa. Otobpakenus. J{BuxeHus u paBeHCTBO Guryp. OO0mme cBoWCTBa ABUKEHUN.

Bunbl 1BHKEHUN: TapAJIJIEIbHBINA IIEPEHOC, IEHTPAJIbHAs CHMMETPHSL, 3€pKaIbHast CAMMETPHS, IOBOPOT BOKPYT

npsmoii. [IpeobpazoBanus nmomodbus. [Ipsimast u chepa Ditnepa.



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA

10 kiacc (102 yaca)

Ha3zBanue
pasjaesia
(TemMbI)
Kypca
(KOJIM4eCcTBO
4acoB)

OcHOBHOe coaepxaHue

OcHOBHBIE BHIBI JeATEJILHOCTH
ydaummxcsi

BBenenue B
CTepeoMeTPHI0
(23 v)

OcHoBHbIE NMPOCTPAHCTBCHHBIC

(¢urypsi.

[TonsiTust crepeoMeTpUH: TOUKa,
npsiMasi, MJIOCKOCTh, MPOCTPAHCTBO.
OcHOBHBIE TIPaBUIIa H300paKEHUS HA
PUCYHKE TUIOCKOCTH, TapaluIeIbHBIX
TIPSIMBIX
(OTpe3KOB), cepeANHBI OTPE3KA.

[TonsTus: nepeceKarouecs
IJIOCKOCTH, nepeceKarouecs
npsiMasi ¥ MI0CKOCTh;
HOJYIPOCTPAHCTBO.

MHororpaHHuky, H300paKeHUE
IPOCTEUIINX POCTPAHCTBEHHBIX
buryp, HeCyIeCTBYIOIINX OOBEKTOB.

AKCHOMBI  CTepeoMeTpUM U

NEPBLIC CJICACTBUA U3 HUX.

CriocoObl  3a1aHusl  TPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.

OO6o3HaueHus:  OPAMBIX "
IJIOCKOCTEMN.

Ceuenus. 1300paxenue ceueHuit
nUpaMu/Ibl, KyOa v PU3MBbI, KOTOPbIE

npoxomar — uepes  uxX  péopa.
N300paxkeHue nepeceyeHust
MTOJIyYEHHBIX IIJIOCKOCTEM.
PaCKpaHH/IBaHI/Ie MMOCTPOCHHBIX

CEYEHUH pa3HbIMU [[BETAMHU.

MeTtopn cien0B 1151 OCTPOEHUS
ceyenuii. CBoiicTBa neEpecedeHU
npsiMbIX U IutockocTel. [locTpoenue
CeueHH B nMupamuje, Kyoe mo Tpém
ToukaM Ha péOpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aI1Ch I1aroB
HOCTPOEHHS.

OnpeneassTh MIOCKOCTh KaK QUTYPY, B KOTOPOIi
BBITIOJIHSIETCS TUTAHUMETPUSI.

Jlenate mnpocTeilue JIOTMYECKHE BBIBOABI W3
AKCHOMATHUKH TJIOCKOCTH.

[IpuBoIUTE, HpUMEpPHl pealbHBIX OOBEKTOB,

I/II[eaJII/I?,aIII/Ieﬁ KOTOpI)IX ABIIAKOTCA AKCHUOMBI
T€OMETPHH.

N3yuyaTh, NpPUMEHATH MNPUHLHUIBI OCTPOCHUS
CEUCHUM.
Hcnonb3oBaTh 11 IOCTPOEHUS CEUEHUN METOT
CJIEZ0B, METOJ BHYTPEHHETO ITPOEKTUPOBAHU,
METOJl IIEPEHOCA CEKYIIEH IIIIOCKOCTH.

Pemiars  crepeoMeTpuuecKHEe — 3aJauyu:
ONpEACIICHUE BHUJA CEYEHUS W HAXOXKICHHUE €ro
TIOIAIH.

AKTyanu3upoBaTh (akThl U

Ha

METO/BI
IUTAHUMETPHH, pEJEBaHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHH.

Hcnoab3oBarb npu peleHnn 3a1a4y
CJIEAYIOIINE TUIAHUMETPHUECKUE (PAKTBI U METOBI:

Teopembr ®ameca ¥ 0 NPONOPLHUOHAIBHBIX

OTpe3Kax. AJTOpUTM JIEJIEHUS OTPE3Ka Ha N paBHBIX
yacteld. Teopema MeHnenasl.

PaBHOGe1peHHBIN
PaBHOCTOPOHHMH TPEYTOIBHUK.
[IpssMoyronbHEIN TpeyroabHUK. CBOMCTBO CpeIHEN
JMHUU TpeyronbHuKa. CBOMCTBO OMCCEKTPHUCHI yriia
TPEYTrOJIbHUKA.

TPEYTOJIbHUK.

CBOICTBO MEIMAH TPEYTOJIbHUKA.
[Tpu3Haku mo100us TPEYTrOIbHUKOB.

Hoayuath npeacTaBJIeHUs 00
OCHOBHBIX 3Talax pa3BUTHsI TEOMETPHUH KaK
COCTaBHOM YacTH (pyHIaMEHTa pa3BUTUSA

TEXHOJIOTUHU




IloBTOpEHUE MIIAHUMETPHH.

Teopema o0 HpPONOPLUOHATIBHBIX
orpes3kax. [lomoOue TpeyroibHUKOB.
Teopema Menenas. Pacuérel B
CEUEHMSIX Ha BHIHOCHBIX YEepTEkKax.

Hctopus pa3BUTHS

IJIAaHUMETPHUU U CTCPCOMETPUUA

B3aumnoe
pacnosioxkeHue
NPSAMBbIX
B
MPOCTPAHCTBE
(69)

B3aumnoe pacrojoKeHue
IPSIMBIX B IIPOCTPAHCTBE.
CkpeluBaroluecs HpsIMBIE.
IIpu3naku CKPEILLHUBAIOIINXCS
IPSIMBIX.

[TapamiensHbie IIpsIMBIE

B  OpocTpaHcTBe. Teopema o
CyIIECTBOBAaHUU U EIUHCTBEHHOCTH
NpsIMOM ~ TIApAJJIENIbHOM  JTaHHOW
IPSAMOM, MPOXOAAIIEH Yepe3 TOYKY
MPOCTPAHCTBA W HE JIeKalled Ha
ITAHHOU MPSAMOM. Jlemma 0
MepPECeUCHUH NapaJIeIbHBIX MPSAMbBIX
IIJIOCKOCTBIO.
[TapanneabHOCTh TPEX NPSIMBIX.
Teopema 0 TpEX mapayeabHbIX
MPSIMBIX.
TeopeMa 0  CKpEIIMBAIOLIUXCS
MPSIMBIX.

[TapannensHO€ TPOEKTHPOBAHUE.
OcHOBHBIE CBOICTBa MapaIeIbHOIO
MPOEKTUPOBAHHUS.
N300paxkeHne pasHbIX Quryp B
napasuiebHON MPOEKIINH.

[eHTpansHas mpoeKLus.

VYron c COHANpPaBJICHHBIMU

CTOPOHAMHU. YTOJI MEXAY NPSIMbIMH.

3aI[an/I Ha JOKa3aTCIbCTBO U

UCCIIEIOBaHHUE, CBs3aHHbBIE c
pacIoIoKeHHNEM TIPSIMBIX B
IIPOCTPAHCTBE

KiacenpuumpoBaTs B3aMMHOE PACIIOIOKEHUE
MPSIMBIX B IIPOCTPAHCTBE, UIUTFOCTPUPYS PUCYHKAMU
U IPUBOJS IPUMEPBI U3 PEATIbHOU KU3HU.
Joka3piBaTh TEOpEMy O CYIIECTBOBAaHUU U
€UHCTBEHHOCTH napajieIbHON IIPSIMOH,
OPOXOJAIIEH uepe3 TOYKy IIPOCTPAHCTBA U HE
JIeXKaAEH Ha IPYTOd MPSAMOiL; IEMMY O IEPECEUEHUH
IUIOCKOCTH ~ JIByMsI MapajuleJIbHBIMU  IPSIMBIMH;
TEOpEMY O TPEX NapalICIbHBIX IPSIMBIX.

Joka3biBaTh IPU3HAK  CKPELIMBAOLIUXCS
NPSIMBIX, TEOPEMY O CKPEIIUBAIOLIUXCS IPSIMBIX.

Joka3pIBaTh TEOpEMY O paBEHCTBE YIVIOB C
COHAIIPaBJICHHBIMU CTOPOHAMM.

OO0BsICHATB, YTO HA3BIBAETCS MapajlICIbHBIM U

LEHTPATbHBIM MPOEKTUPOBAHUEM Hu Kak
BBITIOTHSICTCS MIPOEKTUPOBAHUE ¢buryp Ha
MJIOCKOCTb.

Jloka3bIBaTh CBOMCTBA [apajuIeIbHOro
MPOEKTUPOBAHUS.

H3006paxkars B napajuieaIbHOU IPOEKIIUN Pa3HbIE
reoMeTpHUECcKue (PUTypHI.

Pemate  crepeoMeTpuueckue
JI0Ka3aTeNIbCTBO u
CBS3aHHBIE  C
IIPOCTPAHCTBE.

3a1aun
HCCIIeIOBaHNE,
pacrlojoKeHHEM  MPSIMBIX B

Ha

IIpoBoauTh
npu
CBSI3aHHBIX
MPSIMBIX

JI0Ka3aTeNbHbIe PACCYXICHUSI
pEIICHNH TEOMETPHUYECKUX — 3ajad,

CO B3aUMHBIM PacIOJIOKEHUEM

B IIPOCTPAHCTBE.

CpaBHMBaTh, aHAJIM3HPOBATH M OLEHMBATH
YTBEP)KICHUS C 1IeNbI0 BBIBICHUS JIOTHUECKU
KOPPEKTHBIX U HEKOPPEKTHBIX PACCYKIACHUH.

MopneaupoBathb peanbHbIe CUTYallHH,
CBSI3aHHBIC CO B3aMMHBIM PACIIOJIOKEHHEM TIPSMBIX
B IIPOCTPAHCTBE, HA S3bIKE T€OMETPHUH.

HccnenoBath  MOCTPOCHHBIE  MOJENH  C
UCTIOJIb30BAHUEM T'EOMETPHUYCCKHX MOHATHH U
TEOpeM, arnrmapara anreopbl, HU(PPOBEIX PECYPCOB.




IHosyyaTs mnpeacTaBieHHEe O IIEHTPAIbHOM
MPOEKTUPOBAHUN U 00 HCTOpUU paboT MO TEOpPHH

MEePCIEKTUBBI
IMapasuiean [TousTHs: Kaaccugpuuuponarn B3aMMHOE
HOCTH NPAMBIX [TapamienbHOCT pacroyioXeHue  HpsAMOM M IUIOCKOCTH B
" npsiMoii " UIOCKOCTH B | IPOCTPAHCTBE, MIPUBOJS COOTBETCTBYIOIIME
IIOCKOCTei B MPOCTPAHCTEE. IPUMEPBI U3 pPeaTbHOM KU3HHU.
NpoCcTpaHcTBE Tpusnax NapasLIeNbHOCTH @DopMyJIMPOBATh OIPEICICHUE NapajlIeIbHbIX
CRY) npsmoii ¥ miockoctd. CBoifctpa | IPAMOH U ILIOCKOCTH.
napajyieIbHOCTH PAMOI u Joka3piBaTh TMpU3HAK O MapaIETbHOCTH
ILIOCKOCTU. HpﬂMOfI 1 IINIOCKOCTH, CBOMCTBA napauiCJIbHOCTH
I'eomeTpuueckune 3aJa4u Ha | IPSAMOM U IUIOCKOCTH.
BBIYHCIICHHME W  JIOKAa3aTeJIbCTBO, Pematnb CTEPEOMETPUUYECKUE 3a/1a4uu
CBS3aHHBIC C  MapauICIbBHOCTBIO | BEIUUCIECHUS W JI0Ka3aTeIbCTBO, CBS3aHHBIE C
IIPSIMBIX u IJIOCKOCTEH B | MapajuIeIbHOCTBIO MPSAMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE. IIPOCTPAHCTBE.
Hoctpoenne CCHUCHHA, Pemarp npakTtuyeckue 3aJayd Ha MOCTPOCHUE
HPOXOAALIEro  9epes  AaHHYIO | cegenpif Ha  4eprekax TeTpaspa u
TpAMYTO Ha Heprexe 11 mapannenenunena.
[apa/lICJIBHOTO Iyl O TPAMOH. Pematnb CTEPEOMETPUUYECKUE 3a/1auu,
Pacuér orHowmenun. I[lapamnensHas N
CBSI3aHHBIE C IOCTPOCHUEM CEUCHUM TIOCKOCTHIO.
MIPOEKITHS, MIPUMEHEHUE TUTSt
mocTpocHWs  cevemmii  Ky6a W IMpoBoanTh JIOTUYECKH KOPPEKTHBIC
MapasIIeNenHTesa. JIOKa3aTellbHblE  PACCYXKACHUS TMpPU  PEIICHUU
CroiicTBa mapannenenumena | TCOMETPHIECKHX 3a1a4 ) CBSA3aHHBIX c
MpH3MEL MapajIeIbHOCTHIO TNIOCKOCTEH.
Tapaiebhbie LIOCKOCTH. CpaBHUBATh W aHAJM3MPOBAThH peaanm?
TpusHaky mapamiensHocTH  apyx | CHTYAUMH, CBASAHHBIE C NAPAIUIEILHOCTBIO NPAMOH
LTOCKOCTEIA. Teopema o | @ IUIOCKOCTH B MPOCTPAHCTBE, MOJEIHPOBATH
NapajuIelbHOCTH U eMHCTBeHHOCcTH | PCAIbHBIC CHTyaluu, — CBASAHHBIC ¢
MIOCKOCTH,  TpoXoAsmieii  wepes | 1@PAUICTBHOCTBIO  TIPAMOH M TIOCKOCTH B

TOYKY, HE NMPUHAJICKAN[YI0 JaHHOU
IJIOCKOCTH U CJIE/ICTBUS U3 HEE.

CaoiicTBa HapaJuIeIbHbIX
IUIOCKOCTEM: O  MapaJyIeNbHOCTH
IPSIMBIX [IEpPECEUECHUS pu

NEPECCUCHUN ABYX ITapalJICIbHBIX
IUIOCKOCTEN TpeTbel; 00 oTpe3Kkax

HapajuIeIbHbIX MIPSIMBIX,
3aKIIFOYEHHBIX MEXIY
napauiCJbHbBIMH  IIJIOCKOCTIAMHU, O
MIEPECEUCHUN TMpsIMOM € JIBYMS

napaajaCJIbHbBIMHA IIJIOCKOCTAMU

IIPOCTPAHCTBEC, HA A3BIKC TCOMCTPUHU
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Hepnenau
KYJSPHOCTH
NPSAMBbIX
IJIOCKOCTEN B
MPOCTPAHCTB
e (25

)

H

[ToBTropenue: Teopema [Tudaropa na
IUIOCKOCTH, TPUTOHOMETPHS
IPSMOYTOJIBHOTO TPEYTOJIbHUKA.
CgoiicTBa KyOa u
IPSIMOYTOJIBHOTO TapajliesenuIe/a.
Brruucnenue 1MH OTpe3KOB B KyOe U
OPSMOYTOJIBHOM Mapajuiesienumnesie.
IlepneHquKyISIpHOCTE NPAMOU H

IIJIOCKOCTH. IIpusnax
NEPNEHAUKYJIAPHOCTH  IPSIMOM U
IJIOCKOCTH. Teopema 0

CyILLIECTBOBAaHUU U €AUHCTBEHHOCTH
IPSMOU, IMPOXOIALLIEH Yepe3 TOUKY
MPOCTPAHCTBA U MEPIECHANKYISIPHON
K  IwuockoctH.  Ilnockoctn  m
NEepPHEHAUKYIISIPHBIE MM TpsMas B
MHOT'OIPAaHHUKAX.

[lepnenaukynsp ¥ HakKJOHHasl.

[locTpoeHue mnepneHauKyIsIpa U3
TOYKHU Ha IPSIMYIO.

Teopema o TpEX
nepneHauKyIsipax (mpsimast u
oOpartHas).

Yron MEXKY
CKPEIIMBAOIIUMHUCS MPSIMBIMH.
[louck meprneHaAuKyIspHBIX MPAMbBIX
C TMOMOIIBI MNEPHEHIUKYIIAPHBIX
IIJIOCKOCTEN

OpToroHanbHOE MPOSKTUPOBAHUE.

[Toctpoenune CEUeHUN KyOa,
MPU3MbI, MPAaBWIBHOW NUPAMHUIBI C
TTOMOIIIBEO OPTOTrOHAJIBLHOM
MIPOEKIIUH.
Cummerpus B
OTHOCHUTEIIBHO
ITmockoctu
MHOTOIPAaHHUKAX.
MEePIECHINKYISIPHOCTH
MJIOCKOCTH KaK
cumMmetpuu. [IpaBunbHbIe

MIPOCTPAHCTBE
IIJIOCKOCTH.
CUMMETpUi B
ITpusnak
npsMON |
CIIEJICTBUE

MHOTOTPaHHUKH

Pacuér paccrosHMI OT TOYKH 10
wiockoctd.  CrocoObl  OMyCTUTH
MEePIEHANKYIISIPBI: CAMMETPHS, CIBUT
TOYKH MO TMapaJIEIbHON MPSAMOM.
CuBur no HenapayuleIbHOW IPSIMOH,
W3MEHEHHUE PACCTOSTHUM

AKTyanu3upoBaTh (hDaKkThl U METO/IbI IJTAHUMETPUH,
pEEeBaHTHBIE TEME, IPOBOAUTH AaHAJIIOTMH.

Dopmy.IMpOBaTh omnpeaeJeHu:
NEPIEHIUKYJSIPHBIX  NIPSAMBIX B IIPOCTPAHCTBE;
ONpEeleICHUEe NPSIMOM, MNEePHEHIUKYISIPHOW K
IIJIOCKOCTH.

Joka3pIBaTh: JIEMMY O MEpPIEHIUKYISAPHOCTH
JBYX IAapaJUICIbHBIX IPAMBIX K TPETbEH NPSIMON;
TEOPEMBI O CBS3U MEXKIY NapaJIIEIbHOCTBIO MPSAMBIX
U UX NEPIECHAUKYISIPHOCTBIO K INIOCKOCTH.

Joka3pIBaTh: TEOpPEMY, BBIPAXKAIOLIYI0 IIPU3HAK
NEPIECHIUKYJIIPHOCTH  NPSAMOM M IIJIOCKOCTH;
TEOpEMY O CYIIECTBOBAHUHM U EIUHCTBEHHOCTU
OpsIMOM, MPOXONAIIEH 4Yepe3 MaHHYK TOYKY U
NEPHEHANKYJIIPHON K TaHHOM IIOCKOCTH.

HN3006paxkars,  B3aUMHO  MEPHEHAUKYISPHBIE
PSIMYIO U TUIOCKOCTb.

®opMyJIMPOBATh CBOMCTBO MEPHEHIUKYISIpA IO
OTHOIICHHUIO K IJIOCKOCTH.

[Monyyars  mpeacTaBjeHHEe O  3HAYCHUU
NEepIeHIUKYIsApa IJig JpYrux obiacTtedl HayKu

(pusmka, sHepreTHka, Ja3epHbIE TEXHOJOTHH), B

pealbHOM  KU3HU (TexHuKa, OKpYy>Karomast
00CTaHOBKA).

Jdoka3bpiBaTh  yTBEPXKACHUS, CBSI3aHHBIE C
MIPOEKIUEN MIPSIMOU Ha MJIOCKOCTb,

HETIEPIIEHIUKYISIPHYIO K 9TOU MPSAMOM.

Joxa3pIBaTh TEOpEMY O TPEX NEPIICHINUKYIAPAX U
TEOpeEMyY 00paTHYyIO TeopeMe 0 TPEX
MEPIEHIUKYISIPAX.

IMoayyaTrs mnpeacraBjeHHe 00 OpPTOTOHAIBHOM
IIPOEKTUPOBAHUH.

Joka3piBaTh TEOpEeMYy O IPOCKUMM TOYKM Ha
MIPSIMYIO.

Pemate crepeoMeTrpryeckue 3a1adu, CBSI3aHHbBIC
C IEPIEHINKYIIAPHOCTBIO MPSMOM U IUIOCKOCTH.

Pemate nmnpukiiagHble  3a4add, CBSI3aHHBIE C
HAax0KJICHHEM F€OMETPUYECKHNX BEJINYUH.
PemaTe crepeomeTprdecKkue 3a/1auu, CBA3aHHBIE C
IIPUMEHEHHUEM TEOPEMBI O TPEX NEPIEHINKYIIAPaX,
Hax0JICHHEM PaCCTOSIHUM, TOCTPOEHUEM
MIPOEKIN.

CpaBHHUBATh M AaHAJM3HPOBATHL YTBEPXKICHUSA C
LEIbI0 BBIABJICHUS JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCYKICHUN.
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AHAJIM3UPOBATL W MOJCJTHPOBATL Ha S3bIKE
TEOMETPUH pEalbHblE CUTyalud, CBS3aHHBIE C
MEPHEHIUKYJIAPHOCTBIO NPSIMOM U IJIOCKOCTH;
HCCJIe0BATh IIOCTPOCHHBIE MOJIEIIN, B TOM YHUCIIE U
C MCIIOJIb30BAaHHUEM armapara anreopsl

Yrasl
paccTosiHUA
(16 9)

H

IToBTOpEHMUE: yroi MEXKIY
IPSIMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPHUSL B  IPOU3BOJIBHOM

TPEYTOJIbHUKE, TEOPEMa KOCHHYCOB.

[ToBTOpeHwue: yroi MEXIY
CKPEIIUBAIOIIUMUCA  TPSIMBIMH B
IIPOCTPAHCTBE.

['eomeTpuueckue METO/TBI

BBIYUCJICHUA YTJIa MCKAY IIPAMBIMU B
MHOTI'OI'PaHHHUKAax.

JIByrpansbiii  yron. CBoHCTBO
JMHENHBIX YTJIOB IBYTPAaHHOIO yIJa.
[lepnieHauKyIApHBIE IIOCKOCTH.
CaolicTBa B3aUMHO
NEePIEHIUKYIJISIPHBIX
IIJIOCKOCTEM. [Ipu3nak
MEPIECHANKYJISIPHOCTH  TUIOCKOCTEM;
Teopema o MPSIMOU MEPECEUEHUs IBYX
IJIOCKOCTEH NEePIEeHIUKYISIPHBIX
TPEThEN IIIOCKOCTH.
IIpssMOyTONBHBIN
napajuiefienunen; Ky0; W3MepeHws,
CBOMCTBA

IPSIMOYTOJIBHOTO
napauienenunena. Teopema o
JaroHaiu MPSIMOYTOJIBHOTO

napajieNienumnena U CleICcTBHE M3
HEE.

Crepeomerpuueckue
IMMPUKJIAAHBIC 3aJa41, CBA3aAHHBIC

co B3alMHBIM

pacrojIOKEHUEM  NPSMBIX u
MJIOCKOCTH.

IToBTOpEHME:
CKpeIIMBaOIINecs MpsIMbIE,
napajjieibHble IJIOCKOCTH B
CTaHJAPTHBIX MHOTOI'PAaHHUKAX.

[Tapa MapayIeIbHbIX
IJIOCKOCTEM Ha CKPEHIMBAIOIINXCS
NPSIMBIX,  PACCTOSHHE  MEXAY

AKTYyaJIu3MpoBaTh dakTel  W©
IUIAHUMETPUH, PEJIEBAaHTHBIE TEME,
aHAJIOTHH.

METOJIbI
MIPOBOJUTH

®opMyJIMPOBaTh OIpE/IEICHHE JIBYIPAaHHOTO

yriIa.
Jloka3piBaTh  CBOMCTBO  paBEHCTBAa  BCEX
JMHENHBIX YTJIOB ABYTPAHHOIO yrija.
KnaccupuuupoBars JByrpaHHblE  yIibl B
3aBUCUMOCTH OT UX I'payCHON MEpBHI.
DopMyIHPOBATH ONpeICIICHUE B3aHMHO
MEPIICHINKYIISIPHBIX ITIOCKOCTEM.
Jloka3piBaTh TeopeMy 0 MpU3HAKE

NEePIEHINKYISIPHOCTH JABYX IJIOCKOCTEH.

®opmyMpoBaTh CJIEACTBUE (M3 NPU3HAKa) O
MEePIIEeHAUKYIIPHOCTH TUTOCKOCTH, KOTOpast
HNEepHEeHIUKYIIIpHa  TIPSMOM, o KOTOpOH
MEePECEKAOTCS BE TUNIOCKOCTH, 3TH IIOCKOCTSM.

Jloka3bIBaTh YTBEpXKJICHHS O €ro CBOMCTBax;
TEOpeMy U CIEACTBHE U3 HeE O JAUaroHaisax
IPSIMOYTOJIBHOTO MapalIeIenuIeaa.

Pematsn CTEpPEOMETPUIECKHE 3aa4H,
CBSI3aHHBIE C TMEPINEHIUKYISIPHOCTh TMPSAMBIX U
IJIOCKOCTEH, NCIOJB3YS INIAHUMETPUUYECKUE (PaKThI
Y METOJIBI.

HpOBO)II/ITB JOTHUYCCKHU KOPPEKTHBIC
JA0Ka3aTCIbHBIC pacCyxICHu-d npu peIICHUA
TCOMCTPHUICCKUX 3aaaq, CBA3aHHBIX C

NEpHUCHAUKYIIIPHOCTBIO IIOCKOCTEH.
AHaJ'II/I3I/Ip0BaTb H MOACJIUPOBATDL  A3BIKEC

TCOMCTpHUU PpCAJIbHBIC CUTYyAllUHU, CBI3AHHLIC C

NEPpHCHAUKYIIIPHOCTBIO ITPAMBIX U MJIOCKOCTEH.
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CKpCIIUMBAKOIUMUCA TOpPSAMBIMU B
MIPOCTHIX CUTYaLUSX.

Onyckanue NepreHIuKYISPOB,
BBIYUCICHUC paCCTOSIHI/Iﬁ OT TOYKH
JI0 TOYKH; MPSAMOM; TIIIOCKOCTH.

Boeruucnenue paccTosiHul
MEXIY CKpELIMBAIOIINMUCS
PSAMBIMU c MTOMOILIBIO
NEPIEHIUKYIAPHON MIJIOCKOCTH.
TpéxrpaHHslii YroJL,
HEpPaBEHCTBAa JUISI  TPEXI'PaHHBIX
YIJIOB.
Teopema ITudaropa, Teopemsl
KOCHHYCOB M CHHYCOB ISl
TPEXTPAHHOTO yria.
OnemeHTl  cepuueckon
FEOMETPUU:  TE€O0JE3MYECKHUE JIMHUU
Ha 3emiie
Mmuororpan | Cucremaruzanus 3HAHUMU: Paboratnb c y4eOHUKOM:
HUKH MHOrOrpaHHUK M €ro 3JIEMEHTBHI. 3aj1aBaTh BOIPOCHI, JIEJIaTh
(74) Iupamuna. Buapr  nmmpamu. 3aMe4aHusi, KOMMEHTAPHH.
IIpaBuiibHas nupaMmu/a. AHAJIM3UPOBATH PElICHUE 3a/]a4H.
Tpuzma. TIpavas | pycopark BHITYKIbIC MHOTOIPAHHUKY C 3aJaHHBIMH
1 HAKJTOHHAA MPUSMBL. | cpojicTBaMM;  BOCCTAHABNMBATH ~ OOWIMI  BHJ
IIpaBunpHas npusma. [Ipsamon
. BBIIYKJIOTO ~ MHOTOTpaHHMKa 1O  JIBYM  €ro
napasuieJenune1, IpsMOyroJbHbIH S —
napajuiesaenunes, Kyo. .
BhimyKibie MHOTOpaHHHKH. Jloka3pIBaTh CBOICTBa BBIITYKJIOTO
Teopema Diinepa. IlpaBuibupie u | MHOTOTPAHHHKA.
TIOJTYTIIPABUIILHBIE PucoBaTh BBINYKJIbIE MHOIOTPAHHUKH C Pa3HOU
MHOTOTPaHHHUKH SUJIEPOBOM XapaKTEPUCTUKOM; HCCIe10BATh
BO3MOXXHOCTH  IIOJIyYE€HHUsl  pe3ynbTara  Ipu
BapbUPOBAHUU JaHHBIX.
Joxa3bpiBaTh CBOICTBA MPABUIIBHBIX
MHoOrorpanHukoB.  IlnanmpoBars 1OCTpOEHUE
MIpaBWJIbHBIX MHOTOI'PAaHHUKOB HA  MTOBEPXHOCTAX
JIPYrux MPaBUJIbHBIX
MHOTOI'PaHHUKOB
BexTopsl B [TonsiTHe BEKTOpa Ha MJIOCKOCTH H|  AKTYyalu3upoBaTh (baxThI u METO/IbI
NPOCTPAHCTB B IIPOCTPAHCTBE. IUJIAHUMETPUH, pEJIeBaHTHbIE TeMe, MPOBOAUTH
¢ CyMMa W pa3HOCTh BEKTOPOB, | AHAJIOI'MH.
(109) PaBHIIO napanesnenurnena, OnepupoBaTb  NOHATHSAMH: BEKTOp  Ha
YMHOKEHHE BEKTOpa HA YHCIO, | ITIOCKOCTU M B IPOCTPAHCTBE; KOMILIAHApHBIE
pasyiokKeHHe BEKTopa Mo 0asucy TpéX | BeKTopbl. [IpUBOAMTH  OPUMEPH  (DU3MUYECKHX

BEKTOpPOB, HE JIekKAlIUX B OJIHOU

IIJIOCKOCTH.

BCKTOPHBIX BCJIMYUH.
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CkanspHoe [IPOU3BEJCHUE,
BBIUMCJIEHHUE YIJIa MEX]y BEKTOPAMHU
B IIPOCTPAHCTBE.

[Ipocretimue 3a7a4u C

BEKTOpaMu

OcBanBaTh MpaBWia BBIOJIHEHUS JEHCTBUN
CIIOKEHUS M BBIUATAHUS BEKTOPOB, YMHOXEHUS
BEKTOpA Ha YHUCJIO.

Joka3pIBaTh MNpU3HAK KOMIUIAHAPHOCTH TPEX
BEKTOPOB.

Jloka3pIBaTh TEOpPEMY O Pa3IOKEHHH JFOOOTO
BEKTOpa MO TPEM JAaHHBIM HEKOMIUIAHAPHBIM
BEKTOpaM.

IIpuMeHsATH, TIpaBWJIA BBINOJHEHUS JACHCTBHI
CIIOKEHUS M BBIUATAHUS BEKTOPOB, YMHOXEHUS
BEKTOpPa Ha YMCJIO NMPU PEUICHUH 3a]1ay.

Haxoauth KoOpAWHATHI BEKTOpa B JAHHOM
0a3uce U CTPOUTH BEKTOP IO €ro KOOPAUHATAM.

BcnmoMHHTH onpeeiiCHue CKaJISIPHOTO
YMHOXEHHUSI M €ro CBOWCTBAa. Bpuucisate ¢
NOMOILBIO  CKAJSIPHOTO ~ YMHOXEHUS  JUJIMHBI
BEKTOPOB, YIVIbl MEXAY HHUMH, YCTaHaBIUBATH
NEPHEHANKYJIIPHOCTh BEKTOPOB.

AHAJIM3UPOBATHL U MOJAEJIHPOBATHL Ha S3bIKE
FEOMETPUU pEabHbIE CUTYyallud, CBSI3aHHBIE C
(bU3NYECKUMH BEKTOPHBIMU BEJTMYMHAMU.

Hcnoab30BaTh MpH peIICHUH 3a/1a4, CBI3aHHBIX
C BEKTOpaMHU B IMPOCTPAHCTBE, IIAHUMETPUUYECKUE
(haKThl 1 METOIBI

IHoBTOpEHME,
00001IeHNE U
cuCcTeMAaTH3a
HMA 3HAHUH

3w

Ceuenus MHOT'OTPAaHHHUKOB:

CTaHJapTHBIC MHOTOI'PAaHHMKH,

METOJ CJIENIOB, CTaHJapTHbIE

IIJIOCKOCTH, IEpECEeYCHUS

MPSIMBIX U IIJIOCKOCTEH
[TapaienpHble psMbIE U

IUIOCKOCTH: NTapaJlJIENIbHBIE CEUEHUS,

pacy€T OTHOILIECHUH, YIJIBI MEXIY

CKPELIUBAIOIIMMUCS IIPIMBIMHU.
[lepnenaukynspHbie

IpsIMBIE U IUIOCKOCTHU: CTaHIApTHbIE

napbl

MEePIEHANKYIISPHBIX

IJIOCKOCTEN W NPSMBIX, CHMMETPUH

MHOTOIPAHHUKOB, TEOPEMA O TPEX

CBoOoano onepupoBaTh NOHATHUSIMM:
O0TOOpaX€HHE IPOCTPAHCTBA Ha ceOsl, JBUIKECHHE
IIPOCTPAHCTBA; LIEHTPAJIbHASA, OCEBAsl U 3€pKaJIbHAs
CUMMETPUH, NapaJUIEIbHBIA NIEPEHOC; PABEHCTBO U
nogobue ¢uryp.

Joka3piBaTh yTBEPXKJIEHUS O TOM, 4YTO
LEHTpajJbHas, OCEBas M 3€pKajJbHAs CHUMMETPHH,
NapajuleNIbHbI MepeHOoC SBIAIOTCS JIBHKEHUSMHU.
BbinoaHaTs ipeoOpa3oBaHus M10100usl.

OnepupoBaTh NOHATHUAMU: TpsiMas U cdepa
Ditnepa.

Pemats reoMeTpuYecKue 3a7a4u c
WCIIOJIb30BAaHUEM JIBUKECHHM.

Hcnonb3oBaTh npu peuieHUH 3a1ay JIBUKEHUS

MpOCTpaHCTBA M WX cBoiicTBa. CpaBHMBAaThL U

NEPIEHIUKYIISAPAX,
BEIYMCIICHIS JUTHH B AHAJIU3UPOBATD YTBCPKACHHSA C LCIbIO BBIABIICHUSA
JIOTUYECKH  KOPPEKTHBIX U HEKOPPEKTHBIX
MHOT'OI'PaHHHUKAX .
pacCyKJICHUM.
HccaenoBath NOCTPOECHHBIE MOJEIH.
Hcnosb3oBarh nH(ppoBEIe pecypesl
Pe3eps (4 4)
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11 kyacc (He meHee 102 4)

Ha3zBanue
pasjaesia (TeMbl)
OcHOBHBIE BU/IBI 1eSITEJIbHOCTH
Kypca OcHOBHOE coJiep:KaHue
y4almxcst

(K0JIMYECTBO
4acoB)
AHasMTH4YecKasi [loBTOpEHHE: KOOPAMHATHI AKTyanu3upoBaTh (HaKThl U METOJIbI
reoMeTpusi BEKTOpa Ha IUIOCKOCTH U B | IUIAHUMETPUHU,  PEJICBAHTHBIE  TEME,
(15 1) MPOCTPAHCTRBE, CKQJISIPHOE | MPOBOJIUTh AHAJIOTHUHU.

MIPOU3BEICHUE BEKTOPOB, CBoauThL JEHCTBUS C BEKTOPAMH K

BBIYUCJICEHWE  yIJla ~ MEX/Y | aHAJOTUYHBIM ~ JICUCTBUAM  C  HUX

BEKTOpaMU B MPOCTPAHCTBE. | KOOPAUHATAMU.

YpaBHeHHE IPSMOH, BcnoMHuTH OIpeIeIIEHUE

MPOXOSIIEN Yepe3 ABE TOUKH.

CKaJIIPHOTO YMHOKCHUA U €TO
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VYpaBHeHue MJIOCKOCTH,
HOpMaJlb, ypaBHEHUE
IJIOCKOCTH B OTpE3Kax

BekTtopHoe mpousBejieHHUE.

JIuHerHbIE HEPABEHCTBA,

JIMHENHOE NMPOrpaMMHUPOBAHHUE
AHaIuTHYECKHUE METO/IbI
pacu€ra yriia Mexay NpsMbIMUA
u IJIOCKOCTSIMHU B
MHOTOIrPaHHHKAX. dopmyna
paccTosiHusT OT TOYKH IO
ITIOCKOCTH B KOOPJAMHATAX.
Haxoxnenue paccTositHui OT

TOYKU JI0 TUIOCKOCTH B KyOe U
IPaBUJILHOM MUpaAMU/IE

Boeruucnsare ¢
CKaJISIPHOTO YMHOKECHUS JUTUHBI
BEKTOPOB, YIJIBI MEXIY  HUMH,
YCTaHABIIMBATh  NEPHEHAUKYIAPHOCTH
BEKTOPOB.

CBOMCTBA. IIOMOIIIBIO

BeiBOoAUTH ypaBHEHHE IJIOCKOCTH U
dbopMyny paccTOSHHSI OT TOYKHA JO
IJIOCKOCTH.

Pematsn 3a/1auu, coueras
KOOPJIMHATHBIN ¥ BEKTOPHBIA METO/IBI.

IIpoBoauThL JOTMYECKH KOPPEKTHBIE
AO0Ka3aTeJbHbIe PACCYKAEHUS IpU
pEUIeHMM TEeOMETPUYECKMX 3ajad Ha
IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METO/1a.

AHaJII/I3I/IpOBaTL n MoOI€/JIHPOBaATH

Ha  S3bIKE TEOMETPUM  pEajbHBbIE
CUTyallUH, CBS3aHHBIE BEKTOpaMU U
KOOPAWHATaAMHU.

HccaenoBaTh MOCTPOCHHBIE MOAEIH,
B TOM YHCJI€ M C HCHOJb30BAHUEM
amnmapara anreopsbl.

HUcnoab3oBarb KOMITbIOTEPHBIE

IIPOTPAMMEBI.

3HAKOMMTBCH C UCTOPUEN Pa3BUTHSA
MaTeMaTUKH
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IToBTOpEHUeE,
00001IeHHUE

"
CHCTEMATH3ALMS
3Hanmii (15
4acoB)

CeueHnss MHOIOIPaHHUKOB:
CTaHAAPTHBIE MHOI'OTPaHHUKH,
METOJ CJIEOB, CTaHIapTHHIE
IUIOCKOCTH, IEPECEUCHHUS
OPSIMBIX U IUIOCKOCTEN

[TapannensHple nOpsiMble U
IJIOCKOCTH: IapajulesIbHbIE
CEUCHUs, PACYET OTHOIICHUM,
YIIIbl MEXIY
CKPELIMBAIOIIUMHUCS PSIMBIMA

[lepniennuKynsIpHBIE
psIMbIE u IIJIOCKOCTH:
CTaHJapPTHBIE Iapel
IIEPIICH IUKYJISIPHBIX
IJIOCKOCTEN 51 MPSAMBIX,
CUMMETPUM MHOTOI'PDAHHUKOB,
TeopeMa O Tpex

CrtpouTh ceueHusl.

PemaTh crepeoMeTpuyecKue 3a1auu
Ha JI0Ka3aTeJIbCTBO MaTEMaTUYECKUX
OTHOIIICHUH, HaXOXICHUE
reOMETPUYECKUX BEJIMYMH (JIJIUH, YTJIOB,
rIoaaei, 00bEMOB).

Hcnoab3oBath pelIeHun
CTEPEOMETPUUYECKUX 3a7a4
IJIaHUMETpUYECKUe (DAKThl U METO/IbI.

IIpoBOAUTH JTOTUYECKU KOPPEKTHHIE
JIOKa3aTeIbHbIE  pPACCYXICHUS  TpU
pEIICHUN CTEPEOMETPHUUECKUX 3a/1a4.

npu

CpaBHMBaTHL U aHAJM3MPOBATH
peanbHble  CHUTyalldd W  BBISBISTH
BO3MOXXHOCTh €€ MOJICTUPOBAaHUSA Ha
SI3bIKE T€OMETPUU.

MoaeanpoBaTh pealbHYI0 CUTYAIIHIO

MEPIEHINKYJIIpax,
Ha SI3bIKE TEOMETPUU U
BBIYUCIICHUS JUINH B HUCCJIe0BATh MMOCTPOCHHBIE MOJICNIH, B
MHOTOT'paHHHUKAX TOM yuclJic " C HNCITIOJIB30BAHUEM
[ToBTOpEHME: rromaau | arrapara anreopal.
MHOTOYTOJIbHUKOB,  (POPMYJIbI Hcnoan3oBaTh KOMITbIOTEPHBIE

JUIs TUIOIae, COooOpaKeHHs
10JT00HSI.

[Tnomaamn CeUeHUU
MHOT'OTPaHHUKOB: TIJIOILA TN
MTOBEPXHOCTEH, pa3pe3aHus Ha
Y4aCTH, COOOpaKEHUS TTO100MS

IIPOrpaMMBbI [IPU PELIEHUU 3a/1a4.
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O0Bém
MHOTOTpaHHHMKA
(17 9)

O6bEM
IPSIMOYTOJIBHOTO
napajuienenunena. 3agadud o0
YABOCHUM Ky0a, O KBaaparype
Ky0a; 0O TPUCEKLIMH yTJIa.

CrepeomeTpruueckue
3a]1a4M, CBSA3aHHbIE C 00BEMOM
IPSIMOYTOJIBHOTO
napajuieJenunena.

[Ipuknagubie 3a71a4u,
CBSI3aHHBIE C  BBIYHMCIECHUEM
o0BéMa PSIMOYTOJILHOTO
napasuieNienunena.

Tela. O0BpeM

O0BEM NpAMON TPU3MBI.

CrepeomeTpuueckue
3a7a4H, CBSI3aHHBIE C
BBIYUCIICHUEM 00BEMOB
psAMOM IIpu3Mel. [Ipuknaasbie
3a/1auu, CBA3aHHBIE C 00bEMOM
PSAMOM MIPU3MBI.

Boeruucnenrne 00bEMOB Te €
MOMOIIBIO OIPENIEIIEHHOTO
uHTerpaina. OObEM HaKJIOHHOU
MPU3MBI, TUPAMHUIBI.

dopmyna 00béMa
IIAPAMUBI. OtHoOmEeHNE
00bEMOB MHUpaMHU C OOIIMM
YTJIOM.

CrepeomeTpruUecKue 3a1auu,

CBSA3aHHBIE C o0BEMaMu
HAaKJIOHHOM [IPU3MBI,
MUPaAMUJIBI.

[TpuknagHbie 3a1a4u 110 TEME
«OO0BEMEI TEN,

CBo0oaHoO OIepupoBaTh
NOHATUAMM: OO0BEM TeEna, OO0BEM
IPsIMOYTOJIBHOTO Mapajuieienunesaa.

DopMyJTHPOBATH OCHOBHBIE

CBOMCTBa 00BEMOB.

Joka3biBaTh TEOpEMY 00 00BEME
IPSIMOYTOJIBHOTO TapalijieNienumneaa,
CIIEICTBUA U3 HEC.

Pa3pe3ats MHOTOTPaHHUKH,
NEePEKJIabIBATh YaCTH.

Pemarnb CTCPCOMCTPHUYCCKUC 3aJa4YH,
CBSA3aHHBIC C BBIYHCICHHEM OO0BEMA

IIPSAMOYTOJILHOT'O napajuiesIenunea,
IIPU3MBI.

CpaBHuUBaTL M aHAJIM3HPOBATH
YTBEPXKIACHUS C LEIbI0O  BBIABICHUSA
JIOTUYECKHU KOPPEKTHBIX u

HEKOPPEKTHBIX PACCYKICHUM.
AHAJIM3UPOBATL M MOJEJIHUPOBATH

Ha  SI3bIKE  TEOMETPUU  peajbHbIC
CUTyallMM, CBsI3aHHbIE C OOBEMOM
IPSIMOYTOJIBHOTO napaJuiesienure/a,

IIPU3MBI, ITAPAMHU/IBI.
HccaenoBath NOCTPOCHHBIE MOJIEIH,
B TOM YHCI€ M C WCIHOJb30BaHUEM
amnmapara anreopsbl.
BoeiBoauTh OCHOBHYIO
dopmyty
BBIYHCIICHUS 00BEMOB TeT.

HHTCTPAJIbHYTIO JJIA

Joka3biBaTh TEOpeMy 00 00BEME
HAaKJIOHHOW TpU3MBI HAa  TIPUMEpe
TPEYTOJbHOMN TIPU3MBI " TUTST

IIPOU3BOJILHOU IPU3MBI.
Jloka3bIBaTh TEOpeMy: 00 00bEME
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CBSI3aHHBIE C 00BEMOM

HAKJIOHHOW IIPU3MBI,
IIAPAMHUJIBL.
[Ipumenenue

00BEMOB.

Brraucnenue pacCTodHuA 10

IINTOCKOCTH

nupamMuabl, GHOPMYITUPOBATH CIICICTBUS
u3 Hee: 00bEM yCEUEHHOM THUpaMUIbI.
BriBoguth Gopmyny Uisi BBIYUCICHUS
00bEMOB YCEUEHHOW MUPAMUJIBI
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Teaa
BpaleHusl.
(24 4)

HummHapuyeckas

MTOBEPXHOCTB, oOpasyrolue
HWIAHAPUYECKOU
MTOBEPXHOCTH.

Humusmp. [Ipsamoit

KkpyroBor nwiuHap. [lnomans
MMOBEPXHOCTH LIWJIUHJPA.
KoHnueckass 1OBEPXHOCTS,

oOpasytomue KOHUYECKON
noBepxHocTH. Konyc. Ceuenue
KOHycCa IJIOCKOCTBIO,
napasuieJIbHOM IUIOCKOCTH
OCHOBaHUSA. Y CEUEHHBIA KOHYC.
H300paxkeHne  KOHYCOB U
YCEUEHHBIX KOHYCOB.

[Tnomanp O0KOBOI
IIOBEPXHOCTHU " MTOJTHOM

MTOBEPXHOCTH KOHYCA.
CrepeomMeTpruuecKkue 3aaquu
Ha J0Ka3aTeIbCTBO u
BBIYHCIICHHE, MOCTPOCHUEM
CEYEHUN LUIIMH]IPA, KOHYCA.
[Tpuknannbie 3aJ1a4u,
cBs3aHHbIC ¢ nuauHApOoM Chepa
U miap.
[lepeceuenue cdepsl u mapa
¢ ockocThro. Kacanue mapa u
chepbl TIIOCKOCThIO. Bua u
M300paKeHHE Mapa.
VYpaBuenue chepsl.
[Tnomans chepsl u e€ yacTei.
CummeTtpus cepsbl 1 mapa.
CrepeomMeTpruuecKue 3aaaqyu
Ha JI0Ka3aTeIbCTBO u
BBEIYKCIICHHE, CBS3aHHBIC CO
chepoii 1 mapom, MOCTPOSHUEM
MX CEYECHUH IIOCKOCTHIO.

CBo0oaHO onepupoBaTh
NOHATHSAMU: MTHHAPHYECKas
NOBEPXHOCTh,  LwmHAp.  H3yuarts

CHOCOOBI MOJYYEHUS LWIMHAPUYECKON
MOBEPXHOCTH, LIWINHAPA.

HN300paxaTh NUIVMHIP U €TO CEUCHHUS]
IIJIOCKOCTBIO.

CBo0oaHO OnepupoBaTh
NMOHATUSIMM: KOHMYECKAsA IOBEPXHOCTb,
KOHYC, YCEUYEHHBbIM KOHYyC. HM3y4ars
CHOCOOBI  MOJIy4eHHUS  KOHMYECKOH
NOBEPXHOCTH, KOHYCA.

HN300paxkaTh KOHYC M €r0 CEYECHUS
IIJIOCKOCTBIO, IPOXOAIIEH Yepe3 OChb, U
IUIOCKOCTBIO, EPIIEHINKYIISIPHON K OCH.

BeiBoaAMTH bopmMybl TUTSL
BBIYUCIICHUS  OOKOBOM U TOJHOM
MTOBEPXHOCTEN TEJ BPALLICHUS.

PemaTh crepeomeTpruyeckue 3aauu,
CBSI3aHHBIE C  TEJIaMH  BpallCHUS,
HAaXOXXJEHUEM TIUIOMIaAu OOKOBOW U
IIOJJHOM TMOBEPXHOCTH, IOCTPOEHUEM
CEYECHHUH.

Hcnonb30BaTh Mpu pelICHUH 3aj1ay
TUTAaHUMETPUYECKHUE (PaKThl 1 METO/IBI.

CpaBHuBaTh ¥ AaHAJIM3UPOBATH
YTBEPKIECHUS C LEIbIO  BBISBICHUS
JIOTUYECKHU KOPPEKTHBIX 151

HEKOPPEKTHBIX PACCyKICHUM.

AHaJIM3UPOBATL U MOJEJMPOBATH
Ha  S3bIKE TEOMETPUM  PEaJbHbIE
CUTyallUH, CBS3aHHbIE C KOHYCOM M
UUJIMHIPOM.

HccnenoBath NOCTPOCHHBIE MOJEIIH,
B TOM YHCJIE€ M C HCHOJB30BAHUEM
anmnapara ajnreopsl

AKTyaJau3upoBaTh (HakTbl U METOJIbI
IUIAHUMETPHH, PEICBAaHTHBIE TEME,
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[IpuknanHbie 3a71a4u,
CBsI3aHHBIE CO CHEepOid U IIAPOM.

[loBTOpEHHE:  OKPYKHOCTH
Ha IUIOCKOCTH, BBIYHMCIICHHS B
OKPY’KHOCTH, CTAaHJAAPTHBIE

moxo0us

Paznuunbpie KOMOMHAIIMH TEIT
BpAIllEHUs] 1 MHOTOTIPaHHUKOB.

3amaun no teme «Tema u
MTOBEPXHOCTH BPAILICHUS

NMPOBOJANTH AHAJIOTHM.
CBo000aHO OnepupoBaTh
NOHATHAMM: cdepa W 1Iap, IEHTP,
paauyc, nuameTp chephl U 1apa.
HccaenoBath B3aUMHOE
pacrojioxxeHue chepbl U IIOCKOCTH.

dopmyaMpoBaTh oTpeJeIeHHe

KacaTeJbHOM TIOCKOCTH K cepe.

Jloka3pIBaTh TEOPEMBI O CBOMCTBE U
MpU3HAKe KacaTeIbHOMU MJIOCKOCTH.

BoiBoauTH bopmyy TS
BBIUMCIICHUS TUlomaan cdepel yepes
paauyc chepsl.

PemaTth crepeoMeTpuyecKue 3a1auu,
CBSI3aHHBIE CcO cdepoil U  mIapoM,
HaxOoXXJICHUEM Iulomanu chepbsl u eé
4yacTell, MOCTPOEHUEM CeueHU cepbl U
mapa.

AHAJIM3MPOBATH U MOJAEJIHPOBATH
Ha  SI3bIKE  TEOMETPUM  peajbHbIC
CUTyalluHd, CBSA3aHHbIE C IIapOM U
chepoti.

Pemathb npocTele 3a/1a4d, B KOTOPBIX
burypupyror KOMOUWHAIUN TEN
BpallleHUs] 1 MHOTOTPaHHUKOB.

Hcnoab30BaTh NpyU pelICHUN 3a/ad,
CBSI3aHHBIX €O cdepoll U  Mmapowm,
TUTAaHUMETPUYECKHE (PaKThl U1 METO/IBI.

PemiaThs cTepeoMeTprudecKue 3a0a4H,
CBSI3aHHBIE C  TeJlaMU  BpalICHUS,
MIOCTPOECHUEM CEYEHUN TEJI BPAILLICHUS, C
KOMOWHAIIMSAMHA  TE  BpAlICHHS W
MHOTOTPaHHUKOB.

IIpoBoAUTH JTOTMYECKU KOPPEKTHBIE
JIOKA3aTeIbHbIC  PACCYXICHUS  IIpHU
pelIeHnM  TeOMETPUYECKUX  3a/ad,
CBSI3aHHBIX C MEPIEHIUKYISIPHOCTHIO
IJIOCKOCTEM.

AHAJIU3MPOBATHL U MOAEJIMPOBATH

Ha A3BIKC reoMeTpruun PpCaJIbHBIC
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CUTyaluu, CBsA3aHHBIC C
MHOT'OIrpaHHHKaMH.

I/ICC.]'leIlOBaTb IMOCTPOCHHLBIC MOICIIN,
B TOM 4YHUCJIC U C UCIIOJIb30BaAaHHUECM
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anmnapara ajnreopsbl.
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ILnomaau
MOBEPXHOCTH U
00bEMBI
KPYIJIBIX TeJ

O )

O6BéM nmuuzapa. Teopema
00 00BEME TIPSMOTO IMJIMHJIPA.

[Tmomanu OOKOBOH 51
ITOJTHOU IIOBEPXHOCTHU
HWINHApA.

Brruncienne 00EMOB TeEII €
IIOMOLIBIO OIIPELIEIIEHHOT O

uHTerpaina. O0bEéM KOHyca.
ITnomaau OOKOBO M MOJHOM

IIOBEPXHOCTH KOHYCA.
CrepeomeTpruueckue

3a7a4u, CBSI3aHHBIE C

BBIYHCIIEHUEM 00BEMOB

UINHAPA, KOHYCA.

3a7a4d 110

U IUIOHIAIN

[Tpuxkitagaeie
Teme «OO0BEMBI
ITOBEPXHOCTEM TEN.

OO0BEéM mapa W MAPOBOIO
cektopa. Teopema 00 00BEME
mapa. [Inomanb chepsl.

CrepeomeTpruyeckue
3a/1auw, CBSI3aHHBIC C
BBIYHCJICHHEM 00BEMOB I1apa,
IIIApPOBOT0 CETMEHTA, MAapOBOTO

CEKTOopa.
[Ipuknagaele 3agadd IO
TeMeE «OO0BEMBI T,

CBsI3aHHBIE C O0BEMOM Iapa u
MJI0IIA/IbIO CepHl.
CooTHOLIEHUS MEXKTY
IUIOIIAASIMU  TIOBEPXHOCTEU W
00BbEMaMHU 1TOJOOHBIX TEI.

[TomoOHEIE TeJla B
IIPOCTPAHCTBE.
NsmMmenenue 00BéMa

py MoJ00UH.
CrepeomeTpruecKue
3a/1a4H, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB TEI U
IJTOIAJCH TOBEPXHOCTEN

CBo0oaHoO ONepupoBaTh
NOHATUSIMU: 00BEM TeNa, IITOMAIb
MIOBEPXHOCTH.

@ opMyJINPOBATH OCHOBHBIC
CBOMCTBa 00BEMOB.

Joka3biBaTh TeopeMbl: 00 00bEME
MIMHApa; 00  00béMe  KoHyca.
BoiBoauTh (HopMyInbl A7 BBIYUCICHUS
00BbEMa yCEUEHHOTIO KOHYCA.

HccnenoBath NOCTpOCHHBIE MOJCIIH,
B TOM UYHCJIE€ U C HCHOJIb30BaHUEM
anmnapara ajareopsl.

3HATBH BO3MOXKHOCTH PELICHUS 3a/1a4
Ha [TOCTPOECHUE LIUPKYJIEM U JTUHEUKOM, O
KJIACCHUECKHUX HEepa3perIMMbIX 3a/1a4dax.

CBo00oaHO OonepupoBaTh
NOHATHAMM: IapOBOI CErMEHT,
IapOBOM  CJIOM, IIApOBOM  CEKTOpP,
OCHOBaHME M  BBICOTA  CETMEHTAa,

OCHOBAHHME M BBICOTA IAPOBOI0 CJIOA.

BoeiBoauth dbopmybl TUTst
HaXOXJICHUS 00BbEMOB IapOBOIO
CerMeHTa, IapoBOr0 CEKTOPa, MJIOMIATU
cdepsl.

Joka3piBaTh TEOpEMy 00 00BEME
nrapa.

Pemathb crepeomeTprueckue 3a1a4m,
CBsI3aHHBIE C 00BEMOM I11apa, HIapOBOTO
CEeTMEHTa, IIapOBOTO CEKTOpa,
IJI0IIAIbIO C(PepHl.

CpaBHMBaTHL U aHAJM3MPOBATh
YTBEPKIIEHUSI C 1eJIbI0  BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX u

HEKOPPEKTHBIX PaCCyKJICHUM.

AHAJIM3MPOBATH U MOJAEJIHPOBATH
Ha  SI3BIKE  TEOMETPUM  peajbHbIC
CUTYallNH, CBA3aHHbIE C 00BEMOM I11apa,
1apOBOTO CErMeHTa, 1apOBOTO
CErMeHTa, IJIOIIAIbI0 CepHI.
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CBo0oaHoO OIepupoBaTh
NMOHATHEM: TIOJIO0OHBIE TeEla B
IPOCTPAHCTBE.
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BeruncasaTb 00bEMEBI TN C ITOMOIIBIO
OIIPEAEIEHHOI0 UHTETpAJIA.

Pematsb crepeoMeTpuyecKue 3a1auu,
CBSI3aHHBIE C COOTHOIICHUSMH MEXY
TUTOMIAASIMHU TIOBEPXHOCTEH U 00bEMaMu
ITOJIOOHBIX TEI.

IIpoBoAUTHL JTOTUYECKH KOPPEKTHBIC
JA0Ka3aTeJibHbIE PACCY:KIEHUS TIpU
pellieHuH  TeoOMeTPUYECKHX  3ajad,
CBSI3aHHBIX C BEIYHUCIICHHEM 00BEMOB TEN
C TIOMOIIIBIO OMPEACIIEHHOTO UHTErpaa,
HAaXO0XJCHUEM COOTHOIIEHUS MEXKIY
IJIOIIA/ISIMU TIOBEPXHOCTEU U 00BEMaMU
IIOJOOHBIX TE.

AHAJIM3MPOBATH U MOJEJIHPOBATH
Ha  SI3bIKE  TEOMETPUM  peajbHbIC
CUTyalluH, CBS3aHHBIE C OO0BEMaMU U
MOBEPXHOCTSIMU TEJI, Ha JJOKA3aTEIbCTBO
U Ha HaXOXJICHHE TEOMETPHUCCKUX
BEJTUYNH
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JIBukeHus
(CRY)

JIBoKEHMsT  IIPOCTPAHCTBA.
OtoOpaxkenusi. [[BrwxeHuss u
paBeHctBO  (uryp.  OOmme
CBOMCTBAa JBWXKEHUN. Buabl
JIBUKCHHUM: rapajijieIbHbINA
MIEPEHOC, LEHTpaJIbHas
CUMMETpHUSI, 3epKajbHast
CUMMETpHUS, MOBOPOT BOKPYT
TIPSIMOM. [IpeobpazoBanus

noaoOus. [psimas u cepa
Diinepa.

['eomeTpuyeckue 3amayu Ha
MPUMEHEHUE TBIKCHUS

CBo000aHO OnepupoBaTh
NOHATHAMM: OTOOpaKeHHE
OpOCTpaHCTBa Ha ce0s, JBUIKEHUE

IPOCTPAHCTBA; LIEHTpajbHas, OceBas U
3epKajibHasi CUMMETPUH, NapauleIbHbINA
NIEPEHOC; PAaBEHCTBO U N0J1001e PUryp.
Jloka3pIBaTh YTBEPXKICHUS O TOM,
YTO LEHTpajbHAasi, OCEBas U 3€pKaJbHas
CUMMETPHH, IApaJUICNIbHBI IIEPEHOC
SBIIIOTCS JIBWKCHUSIMU. BBINOJIHATH
npeodpazoBaHus NO00US.
OnepupoBaTh NOHATHSIMM: TIpsMast
u chepa Ditnepa.
Pemiatp reoMeTrpuyeckue 3agaud C
UCIIOJIb30BAaHUEM JBUKCHUM.
Hcnoab3oBaTh Npu pelieHnuu 3aad
JBUKEHMSI IPOCTPAHCTBA U UX CBOMCTBA.

CpaBHMBAaTL U aHAJM3MPOBATh
YTBEPKJIEHUSI C 1EJIbI0  BBISIBICHUSA
JIOTUYECKU KOPPEKTHBIX u

HEKOPPEKTHBIX PACCyKICHUM.
HccaenoBath IOCTPOCHHBIE MOCIIN.

HUcnoab3oBarh undposbie

pecypcsbl
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IHoBTOpEHME,
00001IIEHNE
u
cUCcTEMATH3ALUA
3HAHMH

(17 1)

Oo0o0Ouiaromee MOBTOPEHUE
MOHATUA W METOJAOB Kypca
reometpun  10-11  kmaccos,
CHUCTEMAaTHU3aLIUS 3HAHU.

Hcropus pa3sBUTUA
CTEPEOMETPUU KAK HAYKH U €€
pOJIb B Pa3BUTUU COBPEMEHHBIX
WHKEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOT UM

PemaTh cTtepeoMeTpuuecKre 3aaadu
HAa JOKAa3aTeJIbCTBO MAaTEMATHYECKUX
OTHOILIEHUH, HaXO0XKJIEHUE
IFCOMETPUUYCCKUX BEJIUYHH (ITHH, YTJIOB,
JI0IIaIeH, 00BEMOB).

Hcnojb3oBaTh pereHnn
CTEPEOMETPUICCKUX 3a7a4
TUTAHUMETPHYCCKHUE (PaKThl 1 METO/IBI.

IIpoBoaAMTHL JTOTHYECKH KOPPEKTHBIC
JOKa3aTelbHbIE  PacCyKICHUsS  IpHu
pelieHun CTEPEOMETPUICCKUX u
IJIAaHUMETPUUCCKHUX 3aJ1a4.

pu

CpaBHMBAaTh M AHAJIN3HPOBATH
peabHBIE  CHUTyalldd W BBIABISTH
BO3MOXKHOCTh €€ MOJICIIMPOBAaHUS Ha
S3BIKE TEOMETPHH.

MoaenaupoBarth peabHYIO
CUTyallMI0 Ha s3bIKE TEOMETPUU U
HCCJIeI0BATh TIOCTPOCHHBIE MOJIENH, B

TOM UHCJI€ U C HCIOJIb30BAHUEM
amnmapara anreopsbl.
HUcnoas3oBarh KOMIIbIOTEPHBIE

IIPOTPAMMBI [IPU PELICHUU 3a]a4.

IHonyuyars NpeacTaBJIeHUe 0
FEOMETPUM KAaK O PpPa3BUBAIOLICHCSA
HayKe, MCCIEAYIOUIEH OKPYXarIIUn
MHUp,  CBSI3AHHOW € pEaJbHBIMU
00bEeKTaMH, TOMOTAIONIEH  pPEelnTh
peanbHbIe )KU3HEHHBIE CUTYALMH O POJIH
CTEpEOMETPUH B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U

KOMIIBIOTCPHBIX TEXHOJIOTUM
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IHoypounoe miannpoBanue 'EOMETPHS, 10 kinace

(34 B Henenr0, 34 yueOHBIX Heaeau, HTOro — 102 yv)

No ama Tema ypoka
n/n | Ilnan | Daxm
BBenenue B crepeomeTpuio -234

1 1 neoensn OcHoBHbIE TpaBUiia H300paKEHUS HA PUCYHKE INTIOCKOCTH, TapaslieIbHbIX
HPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA.

2 [TonsiTust cTepeoMeTpUN: TOUKa, IIpsiMasi, JI0OCKOCTh, IPOCTPAaHCTBO. OCHOBHBIE
IIpaBUJia U300paKEHMsI HA PUCYHKE TUIOCKOCTH, ApaUIEIbHBIX IPSIMbIX
(OoTpe3koB), cepeMHbI OTpe3Ka.

3 [TousTust: mepecexkarouecs MmI0CKOCTH, IepeceKaronecs Ipsmast U MI0CKOCTh;
MOJIYTIPOCTPAHCTBO.

4 2 Heoensn [TonsTHs: mepeceKkarourecs MmI0CKOCTH, IepeceKaroInecs IpsMast U MI0CKOCTh;
MOJIYTIPOCTPAHCTBO.

5 MHororpaHHuK#, 1300paXeHHEe MPOCTEHIINX TPOCTPAHCTBEHHBIX QHUTYD,
HECYIIECTBYIOIINX 0OBEKTOB.

6 MHororpanHuky, Hu300pakeHHWE MPOCTEHIIMX MPOCTPAHCTBEHHBIX  (uryp,
HECYIIECTBYIOIIUX O0BHEKTOB.

7 3 Heoensn AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIICJCTBUS U3 HUX.

8 AKCHOMBI CTEPEOMETPUU U NIEPBBIE CIIECTBUS U3 HUX.

9 AKCHOMBI CTepeOMETPHUH U TIEpBBIE ClIeCTBUS U3 HUX. CrocoOsl 3a/1aHus
NPSMBIX U IJIOCKOCTEN B pocTpaHcTBe. O003HAUEHUS MPSAMBIX U INIOCKOCTEH.

10 4 neoens N300pakeHne ceueHuil mupaMupl, Kyoa U MPU3MBbl, KOTOPbIE IPOXOAST Yepe3 UX
pebpa. M3o0pakeHue nepeceyeHus: MOIYUYEHHBIX IJIOCKOCTEeH. PackpaimBanue
IIOCTPOEHHBIX CEYEHUI Pa3HBIMU IIBETAMHU.

11 N300paxeHune cedeHni nupamuibl, Kyoa v MpU3Mbl, KOTOPbIE IPOXOIAT Yepe3 ux
pedpa. M3o0pakeHne nepeceyeHus] MOTYyYEHHBIX IUIOCKOCTeW. PackpamivBanue
MIOCTPOEHHBIX CEYEHUN Pa3HBIMU I[BETAMHU.

12 N300paxeHune cedeHni nmupamuibl, Kyda 1 MpU3Mbl, KOTOPbIE IPOXOIAT Yepe3 UX
pebpa. M3o0paxkeHne nepeceyeHus] MOMYyYEHHBIX IUIOCKOCTeH. PackparnBanue
MIOCTPOEHHBIX CEYEHUN Pa3HBIMU I[BETAMHU.

13 5 neoens N300pakeHne ceueHuil mupaMubl, Kyoa u MpU3Mbl, KOTOPbIE IPOXOASAT Yepe3 X
pebpa. N300pakeHune nepecedyeHus: MOIYYEeHHBIX IIOCKOCTEeH. PackparmBanue
IIOCTPOEHHBIX CEYEHU Pa3HBIMU I[BETAMHU.

14 Merton ciaeaoB 4J1si TOCTPOCHUST CEYEHUIM.

15 Merton crefoB it mocTpoeHus ceueHuil. CBoiicTBa nepeceyeHuit mpsMbIX U
IIJIOCKOCTEM.

16 6 neoenn Meton cnenoB uist NOCTpoeHUs ceueHuil. CBOMCTBA NEPECEUEHU IPAMBIX U
IIJIOCKOCTEM.

17 [TocTpoenue ceuenuii B mupamuje, Kyoe 1mo TpeM Toukam Ha pebpax. Cozmanue
BBIHOCHBIX YepPTEKEW U 3aIllUCh IIaroB MOCTPOEHUSI.

18 [Toctpoenue ceueHuit B nupamuzae, Kyoe mo TpeM ToukaMm Ha pedpax. CozmaHue
BBIHOCHBIX YepTEKEW U 3aIllUCh IIaroB MOCTPOSHUSI.

19 7 Hedens [TocTtpoenue ceueHuit B mupamuze, Kyoe mo Tpem Toykam Ha pedpax. Co3manue
BBIHOCHBIX YEPTEKEW U 3aIlUCh I1aroB MOCTPOEHUS.
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20 [TocTtpoenue ceueHuit B mupamuze, Kyoe mo Tpem Toukam Ha pedpax. Co3manue
BBIHOCHBIX YEPTEKEW U 3aIlUCh I1aroB MOCTPOEHUS.
21 [ToBTOpEHME MITAHUMETPUH: TEOPEMA O MPOMOPIIMOHABEHBIX 0Tpe3kax. [Tomodue
TPEYrOJIbHUKOB.
22 8 neoena IToBTOpenue mianuMmerpun: Teopema Menenas. PacueTsl B ceueHHsIX Ha
BBIHOCHBIX 4yepTexkax. Micropus pa3BUTHUS INIAHUMETPUU U CTEPEOMETPUH.
23 KonTpoubnas padora Nel «Akcuomsl crepeomerpun. CedeHus»
B3anmHoe pacnosio:keHue NPSIMbIX B IPOCTPaHCTBe — 64
24 B3anMHoe pacnonoxeHue npsAMbIX B mpocTpancTBe. CKpeluBaronyecs npsmole.
[Tpu3Haku ckpeuBaromuxcs npsaMbix. [lapamiensHble NpsiMble B IPOCTPAHCTBE.
25 9 nHeoensn Teopema 0 Cyl1eCTBOBAHUH M €IMHCTBEHHOCTH MPSMOM NapaJlieIbHON TaHHON
IPSIMOM, MPOXOJAIIEH uepe3 TOUKY IPOCTPAHCTBA U HE JieXkallleld Ha JaHHOU
npsmMoil. JleMMa o epeceyeHMH napaiesIbHbIX MPSIMBIX MIJI0CKOCTHIO.
26 [TapamnenpHOCTD Tpex NpsMbIX. Teopema o Tpex napaienbHbIX NPsAMBIX. Teopema
0 CKpELIMBAIOIINXCS MPSIMbIX.
27 [TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA NapaJIJIEIIBHOIO
npoeKTHpoBaHus. M300paxkeHue pa3HbIX GUIyp B MapalieNbHOM MPOEKIUH.
28 10 LlenTpanbHas poeKuus. YToi ¢ COHApPaBIEHHBIMU CTOPOHAMU. YTOJ MEXIY
Heldensn MIPSMBIMH.
29 3aauM Ha J0Ka3aTeJIbCTBO U UCCIIEI0BAaHUE, CBSI3aHHBIE C PaCIOI0KEHUEM
IPSIMBIX B IPOCTPAHCTBE.
ITapaieJbHOCTH NPAMBIX M INIOCKOCTEH B POCTPAaHCTBE — 84
30 [TonsiTHst: mapaIeabHOCTh MPSIMON M IJIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak
NapaJuIeIbHOCTH MIPSIMON U TNIOCKOCTH. CBOMCTBA MAapajlIebHOCTH MPSAMOM U
IJIOCKOCTH.
31 11 ['eomeTpuueckue 3amadud Ha BBIYMCICHUE W JOKA3aTEIbCTBO, CBSA3aHHBIC a
Heldens NapajuIeIbHOCTBIO MPSAMBIX U MJIOCKOCTEN B TPOCTPAHCTBE.
32 ITocTpoeHune cedyeHns, NpOXOIAIIEro Yepe3 JaHHYIO NPSAMYIO Ha YEPTEXKE U
MapajuIeJIbHOTO APYTroM MpsAMoi. PacyeT OTHOIIEHMIA.
33 [TapannensHas NpoeKLKs, IPUMEHEHUE JUIsl TOCTPOSHUS CeUeHU KyOa u
napautenenunena. CBoicTBa napajuieenuIesa u Npu3Msbl.
34 12 [TapannensHble ockocTH. [Ipr3HAKK TapamiebHOCTH JBYX TIIOCKOCTEH.
35 Heodens Teopema 0 napamIeIbHOCTU U €IMHCTBEHHOCTH IUIOCKOCTH, TPOXOISALIEH uepes
TOYKY, HE IPUHAJIEKALLYIO TAaHHOU MJIOCKOCTH U CIEACTBUS U3 HEE.
36 CBolicTBa napajuIeIbHBIX INIOCKOCTEN: O MAPAIIIEIBHOCTH MPSAMBIX IIEPECEUECHHUS
IIPY NIEPECEUEHNUH JIBYX MAapaAJIENbHBIX IIIIOCKOCTEN TPETHEM.
37 13 CaoiicTBa MapajleNIbHbIX IJIOCKOCTEN: 00 OTpe3Kax MHapauieIbHBIX MPSIMBbIX,
Hedens 3aKJIFOUYEHHBIX MEX]y MapaylIeIbHBIMU IJIOCKOCTSAMU; O MEPECEUEHUH MPSMOIL ¢
JIBYMsI TapaJJIEbHBIMU TIOCKOCTSIMH.
IlepneHAMKYJIAPHOCTH NPSIMBIX U IVIOCKOCTEH B IPOCTPaHCcTBe — 254
38 [ToBTropenue: Teopema [Tudaropa Ha mIocKocTH.
39 IToBTOpEHME: TPUTOHOMETPUS MPSMOYTOJIBHOTO TPEYTOJIbHUKA.
40 14 CoiicTBa Ky0a U MPSMOYTOJIBHOTO MapaljieNenuIea.
41 Helens Bbruucnenue JUIMH OTPE3KOB B KyOe U MPsIMOYTOJIbHOM NapaljieNienuIee.
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42

IlepneHqUKyYISAPHOCTE HPSAMOM M IIIOCKOCTH. [Ipu3HaK NEepHneHAUKYIJIAPHOCTH
IIPSIMOM U INIOCKOCTH.

43 15 IlepneHUKYISIPHOCTE HPSAMOM M IIOCKOCTH. [Ipu3HaK NEepHneHAMKYJIAPHOCTH
Heodens IPSIMOM U TUIOCKOCTH.
44 Teopema 0 CylIeCTBOBAHUY U €IMHCTBEHHOCTH MPSMOM, IPOXOAAILEH Yepe3
TOYKY IIPOCTPAHCTBA U MEPIEHIUKYIAPHOMN MJIOCKOCTH.
45 [110cKOCTH U IEPIEHANKYIISIPHBIE UM IIPSIMbIE B MHOTOTPaHHHUKAX.
46 16 [110CKOCTH M MEPIIEHIUKYISPHBIE UM NIPSMbIE B MHOTOTPAaHHUKAX.
47 Heodens [Tepnennukynsp u HaknoHHast. [locTpoeHne nepneHIMKyspa U3 TOUKU Ha
IPAMYIO.
48 [lepniengukynsap u HakioHHas. [locTpoeHue nepneHauKyIspa u3 TOUKH Ha
PSIMYIO.
49 17 Teopema o Tpex nepneHAuKysIspax (mpsimas 1 oopaTHas)
50 Heldens Teopema o Tpex neprneHAuKyIsapax (mpsmas u oopaTHast)
o1 VYros MeXy CKpeIUBaOIUMUCS IIPSIMBIMU.
52 18 [Touck neprneHAnKyYISpHBIX IPSIMBIX C TOMOIIBIO NEPIIEHAUKYIISIPHBIX
Heldens IIJIOCKOCTEM.
53 OpTorosanbHO€ MPOEKTUPOBAHUE.
o4 [Toctpoenue cedyenuit kyOa, NpU3MbI, NPABUIBHOM NHUpPaMHUABI C IOMOILBIO
OPTOrOHAJILHOM IIPOEKIIUH.
55 19 [Toctpoenue ceueHuilt kyOa, NpPU3MBI, MPABUIBHOW NHPaAMHIBI C IOMOIIBIO
Helens OPTOTOHAJILHOM IPOEKIIUH.
56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO IIIOCKOCTH. [ImockocTu cummerpuii B
MHOTOTPaHHHUKAX.
S7 [Tpu3Hak neprneHuKyIIpHOCTH MPSIMON U TNIOCKOCTH KaK CIEACTBHE CUMMETPUH.
58 20 ITpaBriIbHBIE MHOTOIPaHHUKH. Pacd€T paccTOsIHUI OT TOYKHU A0 IUIOCKOCTH.
59 Heoens ITpaBriIbHBIE MHOTOIPaHHUKH. Pacd€r paccTOsHUI OT TOYKHU A0 IUIOCKOCTH.
60 CniocoObl 0nyCTUTh NEPIEHIUKYIISAPBI: CHMMETPHUSL, CABUT TOUKH 110
MapaJuIeIbHON IPSIMOM.
61 21 CuBur no HenapasuleaIbHON MPSIMON, U3MEHEHUE PACCTOSHUM.
62 Heodens KontpoabHnas padora Ne 2 «B3anMHoe pacnosioxkeHne NpAMbIX U IVI0CKOCTel
B IPOCTPAHCTBE»
Yrabl u paccrosiHus — 164
63 [ToBTOpEHME: Yron Mexay NpsMbIMHU Ha IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA KOCHHYCOB.
64 22 [ToBTOpEHME: Yroa MEeXAY CKPEIINBAIOIIUMHUCS MPSIMBIMU B IPOCTPAHCTBE.
65 Heodens ['eomeTpryeckue METOAbI BEIUMCICHHS YTIIa MEKTY IPSIMBIMU B
MHOTOTPaHHHUKAX.
66 JIByrpansslii yroa. CBOMCTBO JIMHEWHBIX YIJIOB JBYTPAaHHOIO yIJa.
67 23 [lepnenaukynspHbie m10ckocTd. CBOMCTBA B3aUMHO MEPIEHIUKYISPHBIX
Heoens IUIOCKOCTEM.
68 [Ipu3Hak nepneHIUKYISIPHOCTH IIOCKOCTEN; TeopeMa O MpsSMON IepecedeHus

JBYX IUIOCKOCTEH MEepPHeHIUKYISIPHBIX TPEThEN MIIOCKOCTH.
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69 [TpsMoOyTONbHBIN Mapasuienenunes; Ky0; H3MepeHusi, CBOMCTBA MPSMOYTOJIEHOTO
napajuiejenumnesa.
70 24 Teopema 0 AMaroHanu NPsIMOYTOJIBLHOIO NapaJUICIICUIENA U CIEACTBUE U3 HEE.
71 Helens CrepeoMeTpuueckue U NPUKIATHBIE 3aJaud, CBA3aHHBIE CO B3aHUMHBIM
PacmoI0KEHUEM MPSAMBIX U MIIOCKOCTEH.
72 IloBTOpeHMe:  CKpEIMBAIOIIMECS IPsIMbIE, IApajUIeIbHbIE  IUIOCKOCTH B
CTaH/IapTHBIX MHOI'OIPAHHUKAX.
73 25 [Tapa mapauienbHBIX IJIOCKOCTEM Ha CKPEIIMBAIOLIMXCSA MPSIMBIX, PACCTOSHUE
Helens MEXYy CKPEIMBAIOIIMMUCS MPSMBIMU B IPOCTHIX CUTYAIUAX.
74 PaccTosiH1e OT TOUKH 10 MIIOCKOCTH, PACCTOSIHUE OT MPSIMOM J10 MIOCKOCTH.
75 Brruncnenue paccTosSHUN MEXy CKPELIMBAIOLIMMUCS MPSMBIMH C TOMOLIbIO
MEPIECHINKYIISIPHON TIIIOCKOCTH.
76 26 TpexrpaHHblii yroi, HEPAaBEHCTBO ISl TPEXTPaHHbIX yrioB. Teopema [ludaropa,
Helens TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIsl TPEXTPAHHOTO yIJa.
7 DJeMeHTHI cPepruyecKoil FTeOMETPHUH: Ie0Ie3MUeCKUe TMHUU Ha 3eMIIe.
78 KonTposbHnas padora Ne 3 «Yribl u paccTosiHUS»
MHororpanHuku - 74
79 27 CucremaTtun3zauus 3HaHUN «MHOTOTPaHHUK U €T0 3JIEMEHTHI»
80 Helens [Tupamuga. Bunsl nupamua. [IpaBunsHas nupamuaa.
81 [Tpusma. [Ipsimas u HaknoHHas npusMbl. [IpaBunpHas npusma.
82 28 [Tpsimoii mapasuienenune, IpSIMOYTOJIbHBIN Mapalyienenumnes, Kyo.
83 Heoens Beimyknsie MEHororpannuku. Teopema Diinepa.
84 Brinykieie MHOTOTpanHuku. Teopema Diinepa. [IpaBuiibHbIe U TTONYTIPABUIIHHBIC
MHOTOTPaHHUKH.
85 29 KonTpouabnasi padora Ne 4 «MHOrorpaHHuKN»
Helens
BekTopsl B npocTpancTBe — 10 4
86 [TonsiTHE BEKTOpa HA MJIOCKOCTH M B IIPOCTPAHCTBE.
87 CymMMa BEKTOpOB.
88 30 Pa3HOCTH BEKTOPOB.
89 Helens [TpaBwiio mapaienenure/a.
90 YMHOKEHHE BEKTOPA HA YUCJIO.
91 31 Paznoxenue BekTopa 1o 6a3ucy Tpex BEKTOPOB, HE JISKAIIUX B OJHOM MIIOCKOCTH.
Helens
92 CkaysipHOE MTPOU3BE/ICHHE.
93 Boluncnenue yria MexJ1y BEKTOpaMHu.
94 32 [Tpocreiime 3a1aun ¢ BEKTOPAMH.
95 Heodens [Tpocreiitme 3agauu ¢ BEKTOPaAMH.
IToBTOpeHue, 00001IeHNEe  CUCTEMATH3AIUS 3HAHUI — 34
96 O06o0menne U cucremMaTu3anus 3HaHUN «B3auMHOE pacroyiokeHHe NPSMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE
97 O06o0menre U cucTeMaTr3aus 3HaHu « MHOTOTpaHHUKW
98 33 HToroBast KOHTpOJIbHASA paboTa
Helens
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Pe3zepe — 4 u.

HTOI'O - 1024

IHoypounoe miuanuposanue TEOMETPHUSI, 11 knace

(34 B Hepe10, 34 yueOHBIX Hegesu, uToro — 102 v)

No Jama Tema ypoka
n/n | [han | Dakm
AHanuTH4eckasi reomerTpus - 154

1 IToBTOpenue Tembl «KoopauHaThl BEKTOpa Ha MJIOCKOCTH U B IPOCTPAHCTBE)
2 [ToBTOpenue Templ «CKalIIipHOE IPOU3BEIEHNE BEKTOPOB»
3 [ToBTOpenue Tembl «BhrunciieHnst yriia MeXy BEKTOPaMH B IPOCTPAHCTBE»
4 IToBTOpEHME TEMBI «YpaBHEHUE NIPSIMOM, IPOXOIAIIEH Yepe3 1BE TOUKU
5 VYpaBHEHUE MJIOCKOCTH, HOPMaJlb, YPAaBHEHHUE IIJIOCKOCTH B OTPE3Kax.
6 YpaBHEHUE MJIOCKOCTH, HOPMaJlb, YPaBHEHHUE IIJIOCKOCTH B OTPE3Kax.
7 BekTopHoe nmpousBeeHue.
8 JIvnHeHbIE HEPAaBEHCTBA, JMHEMHOE MPOrpaMMHUPOBAHUE.
9 JIvnHeiHbIE HEPAaBEHCTBA, JMHEMHOE MPOrpaMMHUPOBAHUE.
10 AHaIMTUYECKHE METO/Ibl pacy€Ta yriia MeX1y IpsIMbIMH B MHOTOTPaHHUKAX.
11 AHaIMTUYECKHE METO/IbI pacy€Ta yriia MeKJ1y IpsIMbIMH B MHOTOTPaHHUKAX.
12 dopMyia pacCcTOSIHUS OT TOYKHU JI0 MJIOCKOCTH B KOOPJIUHATAX.
13 HaxosxneHue paccTosSHUM OT TOUKH /10 IIIOCKOCTH B KyOe.
14 Haxoxnenue paccToIHUN OT TOYKH J0 MJIOCKOCTH B MPABUJILHON TUPAMHUIE.
15 KonTpoubHnasi padora Ne 1 «KAHAIMTHYECKASA T€OMETPHS»

IToBTOpeHue, 0000meHne U cucTeMaTu3anus 3HaHui « MHororpananku. CedeHusi MHOTOTPAHHUKOBY —

154

16 CedeHnsi MHOTOTPAHHUKOB: CTaH/IaPTHBIE MHOTOTPAHHUKH.

17 CedeHnst MHOTOTPAHHUKOB: METO/T CJIE/I0B.

18 CedeHnsi MHOTOTPAaHHUKOB: CTaHIAPTHBIE TNIOCKOCTH, TIEPECEUCHUSI IPSIMBIX 1
IJIOCKOCTEM.

19 [TapannensHbIE IPSMbBIE U TUIOCKOCTH: TTApaJUIEIbHBIE CEUEHUS.

20 [TapannenbHble NpsMbIE U MIJIOCKOCTH: pacyeT OTHOLIECHUH.

21 [TapantenpHble NpsMBbIE U IIJIOCKOCTH: YIUIBI MEXAY CKPEIIBAOIIMMUCS
MPSIMBIMH.

22 [TepnenauKymsipHbIC TPSIMBIE U TUTOCKOCTH: CTAHIAPTHBIE TIAPhI
MEePIEHANKYJISIPHBIX TUIOCKOCTEN M MIPSIMBIX, CHMMETPHUH MHOTOTPaHHUKOB.

23 [lepnenaukynsipHbIE TPSIMbIE U IUNIOCKOCTHU: TEOPEMA O TPEX NEPHEHANKYIIApPaAX.

24 [TepnenauKyIsipHBIC TPSIMBIE M TUIOCKOCTH: BRIYUCIICHUSI IJTUH B
MHOTOTpaHHHUKaX.

25 [ToBTOpeHme: TmIOmMAaM  MHOTOYTOJBHHKOB, (OpMYyNIBl Ui TUIONIAJICH,

COOOpakeHHS TTOT00USI.
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26 [ToBTOpeHue: mioOMmagd  MHOTOYTOJIBHHUKOB, (OPMYNIbl Ul IUIOLIaeH,
COO00paKeHMs O00USI.

27 [ToBTOpEeHME: TUIOMIATM  MHOTOYTOJBHUKOB, (OPMYIbI s IJIOMIAACH,
COO0OpakeHUs TOI00USI.

28 [Imomaan ceyeHuid MHOTOTPAHHUKOB: IUIOLIAAM IMOBEPXHOCTEW, pa3pe3aHus Ha
4acTu, cOOoOpakeHUs Moa00us.

29 [Inomanu cedeHWii MHOTOIPAHHMKOB: IUIOLIAAU IIOBEPXHOCTEW, pa3pe3aHus Ha
9acTh, COOOpakeHUs MOI00Ms.

30 KonTtpoubnas padora Ne 2 «IloBropenune: Muororpannuku. Ceuenust
MHOTOTPAHHHKOBY

O0bém MHOTOrpanHuka — 174

31 O06bem Tena. O0beM MPSIMOYTOIBHOTO TTapaJuIeTICTUIIe/IA.

32 3anaun 06 yABOeHUHU KyDa, 0 KBaJpaType Kyda; 0 TPUCEKILIUH YTIIa.

33 CrepeoMeTpHuuecKkue 3aauu, CBI3aHHbIE ¢ 00BEMOM MPSIMOYTOJILHOTO
napasuieNienumnena.

34 [TpuknagHbie 3329, CBA3aHHBIEC C BBIYUCICHUEM 00beMa MPSIMOYTOJILHOTO
napajuiesenunesa.

35 O0beM MpsAMOii IPU3MBIL.

36 CrepeoMeTpHuueckue 3aa4u, CBI3aHHbIE C BHIYUCICHUEM 00bEMOB MIPSIMO
MIPU3MBIL.

37 [TpuxnanHele 3a1a4u, CBA3aHHBIE C 0OBEMOM MPSMOI MPU3MBI.

38 Brruncnenne 0o0BeMOB Tel C IMOMOIIBIO OMpeNeleHHOro uHrerpaiga. OobeMm
HAKJIOHHOM MPU3MBI.

39 Bbruucnenne o0beMOB Tell ¢ IMOMOLIbIO OIpeesieHHOro uHTerpana. O0bem
HAKJIOHHOUW MHPaMUJIBL.

40 dopmyna oobema nupamuabl. OTHOIIEHHE 00BEMOB MUPAMUJT C OOIIIUM YTIIOM.

41 dopmyna oobema nmupamMuibl. OTHOIIEHUE 00HEMOB MTUPAMHU/L C OOIIHUM YTIIOM.

42 CrepeoMeTpHruecKue 3aa4u, CBI3aHHbBIE C BHIYHCIEHUEM 00HEMOB HAKIIOHHON
MIPU3MBL.

43 CrepeomeTpudecKue 3a1a4uu, CBI3aHHbIE ¢ 00BbeMaMU MUPAMU/IBI.

44 [Tpuknanueie 3anaun no reme «OO0BEMBI TEI», CBI3aHHBIE ¢ 00HEMOM HAKJIOHHOMN
MIPU3MBL.

45 [Tpuknanueie 3anaqn no reme «OOBEMBI TEI», CBI3aHHBIE ¢ 00BEMOM MUPAMHU/IBL.

46 [Ipumenenne 06beMOB. BrrunciaeHue paccTossHUS 10 TUIOCKOCTH.

47 KonTtpoubsnas padora Ne 3 «O0beM MHOTOTPaHHUKA»

Tena Bpamenus — 24y

48 [Hunmuaaprdeckas TOBEPXHOCTh, 00pa3yIonue MUINHAPUIECKON TOBEPXHOCTH.

49 HMumuuap. [psamon xpyrosoi nunuaap. Ilnomans moBEpXHOCTH HWIMHPA.

50 Konnueckas moBepxHOCTh, 00pa3yrolue KOHn4ecKor moBepxHoctu. Konyc.

51 Ceuenne KoHyca INIOCKOCTHIO, apaJljIeNIbHOM MNIOCKOCTH OCHOBAHUS.

52 YceueHnslit konyc. M300pakeHre KOHYCOB U YCEUEHHBIX KOHYCOB.

53 [Tnomaae 6OKOBOI ¥ MOTHOM MOBEPXHOCTH KOHYCA.

o4 [Tnomans 60KOBOM U MOJTHON MOBEPXHOCTH KOHYCA.
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95 CrepeoMeTpruecKue 3alayd Ha JI0Ka3aTeNbCTBO M BBIYHUCICHUE, MOCTPOCHUEM
CEYEHUM LUIMHApPA, KOHYCa.

56 CrepeoMeTpruecKue 3a/auyd Ha JI0Ka3aTeJbCTBO M BBIYHUCIEHUE, MOCTPOCHUEM
CEUYEHUN LIUIMHApPA, KOHYCAa.

57 [Tpuknanueie 3a1a4u, CBI3aHHBIC C LIUIMHAPOM.

58 [TpuknaaHbie 3aa4u, CBA3aHHBIE C LIWIHHIPOM.

59 Cdepa u map.

60 [Tepeceuenue chepsl u mapa c miaockocteto. Kacanue mapa u cepsr
IUIOCKOCTBIO. Buj 1 n3o0paxenue mapa.

61 [Tepeceuenue chepsl u mapa ¢ miockocteto. Kacanue mapa u cepsr
IUIOCKOCTBIO. By u n300pakenue mapa.

62 VYpasuenue chepsl. [nomans chepsl u ee yacTei.

63 Cummetpus cdepsl 1 mapa.

64 CrepeomeTpruecKHe 3a/1a4d Ha JOKA3aTeIbCTBO M BEIYUCIICHHUE, CBSI3aHHBIE CO
chepoil u mapom, MOCTPOCHUEM UX CEYECHUH TUIOCKOCTHIO.

65 CrepeoMeTpHuueckre 3ajaud Ha JI0Ka3aTeIbCTBO W BBIYUCIICHUE, CBS3aHHBIE CO
cdepoii u mapom, HOCTPOSHUEM UX CEYEHUI MIOCKOCTBIO.

66 [Tpuknanueie 3a1a4u, CBI3aHHBIE CO C(HEepO U IIapOM.

67 IToBTOpEHME: OKPYKHOCTH HA IUNIOCKOCTH, BBIYUCIICHUS B OKPYKHOCTH,
CTaHJapTHBIC TTOT00USI.

68 Paznuynble KoMOMHAILIMY TEJ BpAIllEHUs! 1 MHOTOTPaHHUKOB.

69 3amaum o Teme «Tena ¥ MOBEepXHOCTH BPALICHUSD»

70 3amaun o Teme «Tea 1 MOBEPXHOCTH BpAILICHHS

71 KonTtpoubnas padora Ne 4 «Tena u noBepxHOCTH BpalieHHsD)

IInomaau noBepxXHOCTH M 00BEMBI KPYIJIBIX Tesl — 94

72 O6nem munuHapa. Teopema 06 00beMe MPSIMOTO IJIUHIPA.

73 Beruucnenne 00eMOB Tell ¢ MOMOIIBIO ONPeAeIeHHOro nuTerpaina. Oobem
KOHYyca.

74 [Tnomaayu 6OKOBOM U MOTHOM MOBEPXHOCTH KOHYCA.

75 CrepeoMeTpHuuecKre 3aa4u, CBI3aHHbBIE C BHIYUCIEHUEM 00HEMOB IIUITHHIPA,
KOHYCA.

76 [Tpuxnanueie 3anaun 1o TeMe «O0BEMBI U TUIOIIAIU TTOBEPXHOCTEH TeT.

77 O0nem mrapa u mapoBoro cekropa. Teopema 06 oobeme mapa. [Lnomans cheps.
CrepeomeTpudecKue 3a/1a4M, CBI3aHHBIC C BEIYMCICHHEM 00BEMOB II1apa,
IapOBOTO CErMEHTA M IIAPOBOTO CEKTOpa.

78 [Tpuknanueie 3anaun 1o TeMe «O0BEeMBI TeNI», CBSI3aHHBIC C 00HEMOM Ilapa u
wiomaapio cepsl. COOTHOMIECHHSI MEXKTy TUTOIIASIMH TOBEPXHOCTEH H
00BbEMaMHU TO00HBIX TEIL.

79 [TonoGHbIe Tena B mpocTpaHcTBe. MI3MeHenue oobema rnpu 1moj1o0uu.
CrepeoMeTpHueCKHe 3a/1a4H, CBSI3aHHBIE C BEIYUCIEHUEM 00bEMOB TeJI M TUTOMIa1eiH
MTOBEPXHOCTEH.

80 KontpoabHnasi padora Ne 5 «Iliiomaau noBepxXHoCcTH H 00 beMbl KPYIJIbIX

TEJD

JABukeHus — 5S4
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81 JBmxenus npoctpancTBa. OToOpakeHus. [IBMkeHus: 1 paBeHCTBO (QuUryp.
OO01me CBOMCTBA IBUKECHUN.

82 Bunbl aBMKEHUN: TapaJuIeIbHbIN IEPEHOC, LICHTPAJIbHAs CHMMETPUs, 3€pKalbHas
CUMMETPUS, IOBOPOT BOKPYT MPSMOIA.

83 [Ipeobpa3zoBanus nmoxobus. [Ipsmas u cepa Ditnepa.

84 I'eomerpuyeckue 3a1aun Ha IPUMEHEHUE JBUKEHUS.

85 KontpoabHnas padora Ne 6 «BekTopbl B IpocTpaHCTBE)»

IloBTOpEHUE, 00001IeHHE U CHCTEMATU3 AU 3HAHUI — 174

86 O6o0matoiee MOBTOPEHKE MOHATHIH U METOA0B Kypca reomerpuun 10-11 kmaccos,
cuctemaruzanus 3HaHuil: «llapamienbHOCTh MPSIMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE»

87 O06o0matoiiee MOBTOPEHHE MOHATUIM U METOAO0B Kypca reomerpuu 10-11 kxiaccos,
cucTeMaru3anus 3HaHui: «BeKTopsI B IPOCTPAHCTBE

88 O6o06m1aro1iee NTOBTOPEHHE MOHATHI U METOI0B Kypca reomerpuu 10-11 xiaccos,
cUCTeMaTu3alus 3HaHi: «BEeKTOpbI B IPOCTPAHCTBEY

89 O6o06m1aroiiee TOBTOPEHHE MOHATHI U METOI0B Kypca reomerpuu 10-11 kiaccos,
cuctemaruzainus 3HaHui: «O6beM MHOTOTpaHHHUKA

90 O06o06m1aroriee NTOBTOPSHHUE MOHATHI U METOJIOB Kypca reomerpuu 10-11 kimaccos,
cucremMarusanus 3HaHui: «O0beM MHOTOrpaHHUKA»

91 O6o06m1aroiiee TOBTOPEHHE MOHATHI U METOI0B Kypca reometrpuu 10-11 xiaccos,
cucteMaTH3anus 3HaHuil: «[lmomany moBepXHOCTH U 00BEMBI KPYTJIBIX TEI»

92 Ob6o611aroliee MOBTOPEHNUE NOHATHI U MeTO10B Kypca reomerpun 10-11 xnaccos,
cuctemaruzaius 3HaHui: «llnomanm noBepXHOCTH M 0O0BEMBI KPYTIIBIX TEID»

93 HroroBasi KOHTpPoOJIbHas padoTa

94 Hrorosasi kKoHTpOJILHAsI padoTa

95 [ToBTOpeHue, 06001IeHNE U CUCTEMATH3AIUS 3HAHU.

96 HcTopus pa3BUTHS CTEPEOMETPUM KaK HAYKU U €€ poJib B Pa3BUTHUU COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHH.

97 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ POJIb B Pa3BUTUU COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH.

98 Hcropust pa3BUTHS CTEPEOMETPUU KaK HAYKU U €€ pOJib B Pa3BUTHUH COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH.

99 HcTopus pa3BUTHS CTEpEOMETPUH KaK HAYKU U €€ poJib B Pa3BUTUU COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHH.

100 Hcropust pa3BUTHS CTEPEOMETPUN KaK HAYKU U €€ POJIb B Pa3BUTHH COBPEMEHHBIX
WHKCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHH.

101 Hcropust pa3BUTHS CTEPEOMETPUN KaK HAYKU U €€ POJIb B Pa3BUTHH COBPEMEHHBIX
WHKCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHH.

102 HcTopus pa3BUTHS CTEpEOMETPUH KaK HAyKU U €€ poJib B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHH.

HTOI'O - 1024
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