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MHHOACHUTEJIBHAA 3AITMCKA

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

I'eometpus sBnsieTcs OTHUM U3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEro o0mero oopa3oBaHusi, Tak Kak
o0ecrieynBaeT BO3MOXKHOCTh HM3YYEHHS AMCUUIUIMH €CTECTBEHHOHAYYHON HANPABICHHOCTH U IPEIMETOB
ryMaHuTapHoro nukia. [IockoibKy JIOTMYecKOe MBIIIIEHHE, (OPMUPYEMOE MPU HU3YYEHUU OOy4daroUIMMUCS
IIOHATUHMHBIX OCHOB T'€OMETPUM, IPH JI0KA3aTeIIbCTBE TEOPEM M IOCTPOCHUU LENOYKU JIOTHMYECKUX
YTBEPXKACHUM MPH PELICHWM TIEeOMETPUYECKUX 3aJad, YMEHHME BBIIBUIAaTb M OIPOBEpPraTb THUIIOTE3bI
HETIOCPEICTBEHHO MCIOJB3YIOTCS MIPH PELUICHUH 33/1a4 €CTECTBEHHOHAYYHOTO IUKJIA, B YACTHOCTH (pU3HYecKuxX

3aaa4.

lenp ocBoeHust mporpamMMmbl yueOHOro kypca «l'eomerpusp» Ha yriayONE€HHOM YpPOBHE — pPa3BUTHE
WHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaromuxcs Npy U3Yy4eHUH T€OMETPHUHU, KaK COCTaBJISIOUICH MpeIMeTHOM
obnactu «MaTtematuka U HH(OPMATHKa» yepe3 o0ecrieueHrne BO3MOKHOCTU NMPUOOPETEHUS U UCTIONIb30BaHUS
Oosee TrIyOOKMX T€OMETPUYECKUX 3HAHMM W AEUCTBUN, CIEUM(PUUHBIX T€OMETPUH, U HEOOXOIUMBIX s
YCIENHOTO Mpo¢deCCHOHATBFHOIO 00pa30BaHus, CBSI3aHHOTO C UCIOJIb30BAHUEM MaTEeMAaTUKH.

[IpuoputeTHbIMU 3a7ayaMy  Kypca TE€OMETPUM Ha YIrUIyONE€HHOM YpOBHE, PaCHIMPSAIONIUMU U
YCUJIMBAIOIIUMHU Kypc 6a30BOT0 YpOBHS, SBIISIOTCS:

* paclIMpeHHe MPeICTaBICHHs O TEOMETPUU KaK YaCTU MUPOBOM KYJIbTYphl U (HOPMHUPOBAHHE OCO3HAHUS
B3aMMOCBSI3U T€OMETPUU C OKPYXKAIOIIUM MHPOM;

* (hopMUpPOBaHME MPEICTABJIECHUS O MPOCTPAHCTBEHHBIX (Urypax Kak O BaXXHEHWIIMX MaTeMaTH4ECKUX
MOZEIISX, O3BOJIAIOIINX OMMCHIBATh U U3y4aTh Pa3HbIC SIBICHUS OKPYKAIOLIEr0 MUPA; 3HAHUE NOHATUIHOTO
anmapara 1o paszgeny «CtepeoMeTpus» MKOJIbHOTO Kypca FeOMETPHH;

* (bopMUpPOBaHME yMEHHS BJIAJETh OCHOBHBIMM IOHATUSAMH O IPOCTPAHCTBEHHBIX (UIypax M HX
OCHOBHBIMH CBONCTBaMM; 3HaHUE TEOpeM, (GOpMyYJI U YMEHHE UX IPUMEHSTh; YMEHUS JJOKa3bIBaTh TEOPEMBI U

HaxXOoJUuTh HECTaHAAPTHEBIC CII0COOBI pE€UICHU 3a4a4;

* (hopMUpOBaHME YMEHHUS PACIO3HABATh HA YEPTEXkKaX, MOJEJIAX U B PeaJIbHOM MUPE MHOTOI'PDAaHHUKH U
Tesa BpalleHUs; KOHCTPYUPOBATH FEOMETPUUECKUE MOJIENH;

* (hopMupOBaHME OHUMAHUS BO3MOKHOCTH aKCMOMATHUECKOTO MOCTPOCHHSI MaTEMaTUUYECKUX TEOPUH;
(bopMupoBaHUE NOHUMAHUS POJIM AKCHOMATHKH IIPU IPOBEAECHUH PacCyKIACHUH;

* bopMUpOBaHME YMEHHUS BIIAJE€Th METOJAMM JI0Ka3aTeIbCTB M AJTOPUTMOB PEIICHUS; YMEHUS HUX
IIPUMEHSATH, IPOBOJUTH J0KA3aTEIbHBIE PACCYXKACHHS B XOJE PELICHUS CTEPEOMETPUUECKUX 3aad U 3a7ad C
[IPAKTUYECKUM COJEp)KaHueM; (OPMHPOBAHUE IPEACTABICHUS O HEOOXOIUMOCTH JO0Ka3aTeNbCTB IPH
00OCHOBaHMM MaT€MaTHYECKUX YTBEPXKICHUH M pOJM AaKCHOMATUKU B TPOBEIEHUHM JEIyKTHBHBIX
pacCyXICHU;

* pPa3BUTHE U COBEPLICHCTBOBAHME HMHTEIJICKTYaJbHBIX M TBOPYECKHX CHOCOOHOCTEH 00ydaromuxcs,
[I0O3HABATEIbHOW aKTUBHOCTHU, UCCIIEOBATEIILCKUX YMEHUHN, KPUTUYHOCTU MBIIUICHHS], THTEPECA K U3YUECHUIO

rEOMETPUH;

‘q)OpMI/IpOBaHI/IC (I)yHKLIHOHB.HBHOfI T'paMOTHOCTH, peHeBaHTHOﬁ reoMeTpruu: yMCHHUS PACIIO3HABATDH

MMPOSABJICHUSA TCOMETPUUCCKUX HOHHTHﬁ, 0O0BEKTOB U 3aKOHOMCpHOCTCﬁ B PCAJIbHBIX JKU3HCHHBIX CUTYyAIIUAX U



[IPU U3YyYCHUU JIPYTUX YI€OHBIX PEAMETOB, IPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, MOJICTTMPOBAHHUS
peaJIbHBIX CUTYallUMH, UCCIEA0BAaHNS IOCTPOCHHBIX MOJIEIEH, HHTEPIIPETALIMU [T0JIyYEHHBIX PE3YyJIbTAaTOB.

OcHoBHbIE cozepkaTenbHble TUHUH Kypca «l'eometpun» B 10—11 knaccax: «lIpsmble u miockocTu B
npocTpaHcTBe», «MHororpanHuku», «Tena BpameHus», «BekTopsl W KOOpAMHATBI B IPOCTPAHCTBE,
«/IBUXKEHHS B IPOCTPAHCTBEY.

CohopmynupoBannoe B DenepaqbHOM TOCYIapCTBEHHOM O00pa30BaTEIbHOM CTaHIApTE CPETHETO
obmero oOpa3oBaHus TpeOOBaHHE «YMETh OINEPUPOBATH TOHATHSAMHY», PEJIEBAHTHBIX T'€OMETPHH Ha
yriay6néaaoM ypoBHe 00ydeHus B10—11 kmaccax, OTHOCHTCS KO BCEM COJCPKATCIBHBIM JTUHUSM YIeOHOTO
Kypca, a GOpMUpPOBaHUE JOTMUECKUX YMEHUN pactpeenseTcs He TOJIbKO MO COAep KaTeIbHbIM JIUHUSM, HO U
no rojgam oOydenus. CoxaeprkaHue oOpa3oBaHMs, COOTBETCTBYIOLIEE IMPEIMETHBIM pe3yJabTaTaM OCBOECHHUS
[TpumepHoit paboueit mporpamMmmsl, pacrpeaeIiéHHbBIM 10 roJaM 00ydeHUsI, CTPYKTYPHUPOBAHO TaKUM 00pa3om,
9TOOBI KO BCEM OCHOBHBIM, MPUHIUIUAAIBLHBIM BOIMPOCAM OOy4arolrecss 0Opaliaiuch HEOJHOKPATHO. DTO
MO3BOJISIET OPraHU30BaTh OBJIAJIEHUE TEOMETPUUYECKMMM IOHSATHSAMH M HaBbIKAMHU IIOCJIEIOBaTEbHO H
MOCTYHATeNbHO, C COOJIIOJICHUEM IIPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOLIYI0 CUCTEMY
FeOMETPUUECKUX TPEACTaBIeHUH oOy4arouuxcs, pacmupss U yrayomss e€, oOpasys mpoYHbIe
MHO>KECTBEHHBIE CBSI3U.

[lepexon K M3y4EHHIO FTEOMETPUH HA YIITyOJIEHHOM YPOBHE TIO3BOJISIET:

— co3JaTh ycinoBus 11 AuddepeHnuanuyu o0yd4eHus, NOCTPOSHHs MHIUBUAYAIbHBIX 00pa30BaTEIbHbIX
mporpaMM; oO0ecnednTh yYriayOn€HHOe W3yYeHHE TEOMETPUM KaK COCTaBIIAIONICH y4eOHOTO TmpeaMera
«MaTteMaTnka;

—MOJATOTOBUTH 00YYAIOIIUXCS K MPOIODKEHUIO N3yUEHUSI MaTEMAaTUKH ¢ y4ETOM BbIOOpa OyayIieit

npodeccuu, odecreunBas MPeeMCTBEHHOCTh MEXK Ty OOIIUM | Mpo(eCcCHOHATBLHBIM 00pa30BaHUEM.

MecTo y4eOHOr0 Kypca B y4eOHOM IIaHe
B VYuebHoM maHe Ha um3ydeHue yriyonéHHoro kypca reomerpuu B 10—11 kmaccax oTBomuTcs 3

y4eOHBIX Yaca B HEJCNIO B TEYCHHE KaXJ0Tro roja oOydeHwusi, BCEro 3a aBa rojga obyuenus — 204 yueOHBIX

qgaca.

IlnannpyemMble mpeaMeTHbIE Pe3yJabTAThI 0CBOeHUH (110 roxaM 00y4eHust)
OcBoenne yuyebHoro kypca «['‘eomerpusi» Ha ypoBHE cpenHero oOmero oOpa3oBaHHUS OJIKHO

obecreynBaTh JAOCTHXKCHUC CIICAYIOMIUX MMPEAMCTHBIX O6paSOBaTCJ'II>HbIX pPE3yJIbTAaTOB:

10 kaace

* (CB000AHO OMEpUPOBATH OCHOBHBIMU MOHATHUSIMU CTEPEOMETPUHU TPU PEUICHUH 3a/la4 U MPOBEICHHUU
MaTeMaTHYeCKUX PACCYXKICHHM.

*  IIpuMeHsTh aKCHOMBI CTEPEOMETPHH U CIICJCTBUS U3 HUX MPU PEUICHIUH T€OMETPUUECKUX 3a/1a4.

*  KuaccudunupoBarh B3aMHOE PacloJIOKEHHE MPSMBIX B MPOCTPAHCTBE; MIOCKOCTEH B MPOCTPAHCTBE;
MPSIMBIX | IJIOCKOCTEH B MPOCTPAHCTBE.

*  CBo00oAHO omepHpoBaTh MOHSTHUSIMH, CBSI3AHHBIMH C YIJaMH B MPOCTPAHCTBE: MEXIY MPSIMBIMH B

MMPpOCTPaHCTBC,; MCIKAY HpHMOﬁ " INJIOCKOCTBIO.



CB00601HO OTIEPHPOBATH MOHATHSAMH, CBSI3AHHBIMHU C MHOTOTPAHHUKAMH.

CB000HO pacro3HaBaTh OCHOBHBIE BHUJbI MHOTOIPAaHHMKOB (IIpH3Ma, MHUPaMUIA, HPSIMOYTOJIbHBIN
napasulenenunes, Kyo).

KnaccugunupoBaTb MHOTOTpaHHHUKH, BEIOMpAsi OCHOBAHUS JUTS KIACCH(PUKALIH.

CB000IHO OTIEPHPOBATH TOHSATHAMH, CBSI3aHHBIMH C CEYCHHEM MHOTOTPAHHUKOB IJIOCKOCTBIO.
BeImonHATh napaiiensHoe, HEHTPAIbHOE U OPTOTOHAIBHOE MPOSKTUPOBaHKWE (UTYp Ha IUIOCKOCTH;
BBITIOJTHATH U300paXKeHUs PUTyp Ha MIIOCKOCTH.

CTtpouTh ceueHus MHOTOTPAHHUKOB Pa3IMYHBIMU METO/IaMH, BBITIOJHATH (BBIHOCHBIE) IIOCKUE YEPTEKU
13 PUCYHKOB MPOCTBIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Bbraucniare miomaan moBEpXHOCTEH MHOTOTPAaHHHUKOB (TIpH3Ma, MHpPaMHIA), TEOMETPHUECKUX TE C
MpUMEHEHUEM (POPMYIL.

CB000THO OTIEpUPOBATh MOHATUSAMH: CHMMETPHS B IPOCTPAHCTBE; IIEHTP, OCh U TNIOCKOCTh CHMMETPHH;

LIEHTP, OCh U MJIOCKOCTh CUMMETPHUH (PUTYPHI.

CB00O0HO OTIEPUPOBATH TOHATHSIMHU, COOTBETCTBYIOIIIMMH BEKTOPaM M KOOPJAMHATAM B IMMPOCTPAHCTBE.
BrInoHATE 1eHCTBUA HAl BEKTOPAMHU.

Pemate 3amaum Ha M0OKa3aTeNbCTBO MAaTEMATHYECKUX OTHOIIEHHWA M HAXOXKICHUE T€OMETPUYECKUX
BEJIMYMH, IPUMEHSIS U3BECTHBIE METO/IbI PH PEHICHUH MAaTEMATUYECKUX 3a71a4 MOBBIIIEHHOTO U BEICOKOTO
YPOBHSI CJIO)KHOCTH.

[Ipumenars mpocTeime mporpaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHUKAIMOHHBIE CUCTEMBI MPH
PELICHUHU CTEPEOMETPUUYECKUX 3aa4.

N3Bnekarpb, mpeoOpa3oBbIBATh U HHTEPIPETUPOBATh HHPOPMAIIUIO O TIPOCTPAHCTBEHHBIX TEOMETPUUECKUX

¢burypax, IpeJICTaBICHHYIO Ha YepTekaxX U PUCYHKaX.

HpI/IMeHHTB IMOJIYYCHHBIC 3HAaHMs Ha IIPAKTHKE: CpaBHHUBATh W aHAJIU3UPOBATH PCEAJIBHBIC CHUTYyallUH,
INPUMCHATh HM3YYCHHBIC IIOHATHA B IIPOLECCE IMOMCKA PCIICHHUA MaTEMaTH4YCCKU C(l)OpMyanOBaHHOﬁ
HpO6J'IeMI>I, MOJCIIMPOBATE PEAJIBHBIC CUTYyallu Ha A3BIKC TCOMCTPHHU, UCCIIECA0BATh IIOCTPOCHHBIC MOJCIN
C HCIIOJIB30BAHUEM TCOMETPHUYCCKUX MMOHATUH U TCOpPEM, aIlrapara aJ'Il"e6pI:I; pe€uiaTth MIPaKTUYCCKUEC
3aaa4u, CBA3aHHBIC C HAXOXKIACHUEM I'COMETPUICCKNX BCIIMYKH.

Nmets npeaACTaBJICHHUA 00 OCHOBHBIX JTaIax Pa3BUTHA I'COMCTPHU KaK COCTaBHOHM YacTH (1)YHI[aMeHTa

Pa3BUTUA TEXHOJIOTHH.

11 kiaace

CB0060IHO OMEpUpPOBaTh MOHATHAMM, CBSI3aHHBIMHM C LIMJIMHAPUYECKON, KOHHYECKOH U cdeprueckoit
MIOBEPXHOCTSAMU; OOBACHATH CIIOCOOBI MOJTyYESHHUS.

OnepupoBaTh NOHATUSAMH, CBI3aHHBIMU C T€JIAMH BPALLEHUS: [IMJIUHIPOM, KOHYCOM, C(EepOoii U IIapoM.
Pacnio3naBate Tena BpaiieHHs (LMIMHAP, KOHYC, cdepa U map) U 0ObACHATh CIOCOOBI MOTy4EHUs Tell
BpalleHuUsI.

KnaccugunuposaTb B3auMHOE pacnojiokKeHne chepsl U MIOCKOCTH.

BbIuncnaTe BeIWYHHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeJl BpaIlleHUs; 00bEMBI U TUIOIIA N TOBEPXHOCTEH

MHOT'OT'PpaHHUKOB U TCJI BpallICHUA, TCOMCTPUICCKUX TCJI C IPUMCHCHHUEM (I)OpMy.TI.

CBO60,[[HO ONICpUPOBATH IMNOHATUAMHU, CBA3aHHBIMU C KOM6I/IH8.I_[I/I$IMI/I TCJI BpalllCHUSA U MHOT'OTPAaHHHUKOB:

4



MHOTOT'PaHHHK, BIUCAHHBIN B Cepy U OMUCAHHBIN 0KOJIO cepsl; cepa, BIUCAHHAS B MHOTOTPAHHUK UITH
TEJIO BPALLCHUS.

Bb1uncnsaTe COOTHOLIEHUSI MEXAY IO SIMU IOBEPXHOCTEN U 00bEMAaMHU NIOTOOHBIX TeEIL.

N300paxaTs n3ydaemble (HUTypHI; BBINOJHATH (BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX
00BEMHBIX (UTYpP: BHJI CBEPXY, COOKY, CHU3Y; CTPOUTH CECUCHHS TEIl BPALLICHHUS.

W3BnekaTh, HHTEPIIPETUPOBATH U IPe0OPa30BHIBATh MHPOPMAIUIO O TIPOCTPAHCTBEHHBIX T€OMETPUIECKUX
¢burypax, npeAcTaBICHHYIO HA YePTEkKax U PHCYHKAX.

CB00601HO OTIEPHPOBATH TIOHSATHEM BEKTOP B IPOCTPAHCTBE.

BrInonHATE onepanyuy HaJ BEKTOPaMHU.

3aaBaTh IVIOCKOCTh YPaBHEHHUEM B IEKAPTOBOM CUCTEME KOOPAMHAT.

Pemate reomerprueckue 3a4a4n Ha BBIYMCIICHHE YIJI0B MEXIY IPSAMBIMU U IUIOCKOCTSMH; BBIUYHCIICHUE
pPacCTOSHUM OT TOYKHU 10 IUIOCKOCTH; B ILIEJIOM, HA MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOJa IIPHU
PELICHNN.

CBOOOJIHO omepupoBaTh MOHSTHUAMM, CBS3aHHBIMH C JBM)KEHHEM B IPOCTPAHCTBE; 3HATh CBOMCTBa
JIBIDKEHUH.

BBITIOJIHATH N300pakeHNs MHOTOTPAaHHUKOM U TeJl BpallleHUs IpY MapajieIbHOM IepeHoCce, IEHTpaIbHOU
CUMMETPUH, 3€pKaJIbHON CUMMETPUH, IIPU IIOBOPOTE BOKPYT MPSIMOIi; peoOpa3oBaHus M0 A00Hs.
CtpouTh ce€4eHUs MHOTOIPDAaHHUKOB U TeJI BpAUICHUsA: CEUCHMs IMIMHApA (MapauleIbHO MU
NEPIEHANKYIISIPHO OCH), C€YEHUs! KOHyca (TMapajuleIbHOE OCHOBAHHUIO U IPOXOJAIIEE Yepe3 BEPLIMHY),
CCYeHUs 1apa.

Hcnosb30BaTh METOABI TOCTPOCHMSI CEUEHUN: METOJ CIIEA0B, METO BHYTPEHHEIO IIPOEKTUPOBAHUS, METOJ
IIEPEHOCA CEKYLIEH MNIOCKOCTH.

JloKka3pIBaTh F€OMETPUYECKUE YTBEPIKICHHUS.

[IpumensaTh reomerpuyeckue (akThl JUId pEIIEHHs] CTEPEOMETPHUECKUX 3ajad, MPEeANoJIararoiinx
HECKOJIBKO LI1aroB peIleHUs, €CJId YCIOBUS PUMEHEHM 3a/1aHbl B SIBHOW M HEsIBHOU (opme.

Pemare 3amaum Ha J0Ka3aTEIbCTBO MATEMAaTUYECKMX OTHOUICHMM M HAXO0XICHHE I'E€OMETPHUUYECKUX
BEJIMYMH.

[IpuMeHAT DpOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHUKALIMOHHBIE CHCTEMBI IIPU PpELICHUU
CTEPEOMETPUYECKUX 3a]1a4.

[IpuMeHATh MOJIydEHHBIE 3HAHWS Ha IPAKTUKE: CPAaBHHUBATh, aHAJIM3MPOBAThb U OLICHUBATH DPEaJbHBIC
CUTyallud; IIPUMEHATh W3YyYCHHBIC IIOHATUSA, TEOPEMBI, CBOMCTBA B IIPOLECCE IIOMCKA PELICHHUS
MaTeMaTU4ecKu CPOPMYIUPOBAHHOM MpPOOJEMBbI, MOJEIUPOBATh peajbHbIE CHUTYallMd Ha S3bIKE
TE€OMETPUH, UCCIIEA0BATh IIOCTPOCHHBIE MOJENH C UCIIOJIb30BaHUEM N€OMETPUUYECKUX ITOHATUIM U TEOPEM,
afmapara ajareopsl; peraTh IpakTHYEeCKUe 33]JauH, CBsI3aHHbIE C HAXOKICHUEM T'€OMETPUYECKUX BETMUNH.
Wmetsb npencTaBieHust 00 OCHOBHBIX 3Talax pa3BUTHs FT€OMETPUHN KaK COCTaBHOM yacTH QyHIaMeHTa

pPa3sBUTUA TEXHOJIOTHH.



COJAEPKAHME YYEBHOI'O KYPCA (ITIO 'OJJAM OBYYEHMUA)

10 kiaace

IIpsimble U IOCKOCTH B IPOCTPAHCTBE
OcHOBHbIE TIOHATHA CTepeoMeTpuu. Touka, mpsiMasi, IJIOCKOCTh, MpocTpaHcTBO. Ilonstue 00

aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHUH: AKCHOMbI CTEPEOMETPUHU U CIIEACTBUSI U3 HUX.

B3aumHOoe pacnojio)keHHE HOpsIMBIX B IIPOCTPAHCTBE: IE€pECEKarollMecs, MapajUlesibHblE U
CKpeluBaromuecs npsamblie. [lpusnaku ckpeniuBaromuxcs npsmbix. [lapannenbHOCTb NPSAMBIX U IJIOCKOCTEN B
MIPOCTPAHCTBE: MapajuleJbHbIE NPSMbIE B MPOCTPAHCTBE; MAPAUIENBHOCTh TPEX MPSAMBIX; MapalljeIbHOCTh
npsiMoi U miockoctu. [lapamnenbHoe W LIEHTpalbHOE NMPOEKTHpOBaHUE, M300pakeHue Quryp. OCHOBHBIE
CBOMCTBa MapajJIeIbHOTO NpoeKkTupoBaHus. M3o0paxeHue ¢uryp B mHapauieIbHOW MPOEKUMH. YTJbl C
COHAIpPABJICHHBIMU CTOPOHAMH; YIOJ MEXIy HpsIMBIMU B IpocTpaHcTBe. IlapamienbHOCTh IIIOCKOCTEH:
napajuiesibHble IJIOCKOCTH; CBOMCTBA MapaienbHbIX Mmiockoctei. [IpocTeiiiine npoctpancTBEHHbIE (QUTYPBI
Ha IUIOCKOCTH: TETpadp, NapajuieJenune1; HOCTPOCHUE CEUEHUH.

[lepnieHIuKyIApHOCTDh NPSIMOM U TIOCKOCTHU: MEPHEHIUKYISIPHbIE NPSIMble B MPOCTPAHCTBE, MPsIMbIE
napajulefibHble U MEpPHEeHAUKYISIpHbIE K IUIOCKOCTH, MPHU3HAK MEPIEeHIUKYISIPHOCTH MPSIMONW U TUIOCKOCTH,
TeopeMa O MNPSAMONW NEPHEHAMKYIAPHON IIOCKOCTH. OpTOroHanmbHOE IpoekTupoBanue. [lepneHmukynsap u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU J0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOH /10 MIIOCKOCTH, MPOEKIHS (PUTyphl Ha
IJTIOCKOCTh. [lepneHaAnKyISIpHOCTD MIIOCKOCTEN: MPU3HAK MEPIEHANKYISIPHOCTH JIBYX IUIOCKOCTEN. Teopema o
TpEX NEPIECHAUKYIISIPaX.

Yriael B OPOCTPAHCTBE: YrOJ MEXKAY MNPSMOW M IJIOCKOCTBIO; JBYIPAHHBIA Yroj, JIMHEHHBIA Yyroj
JBYrpaHHOTO yria. TpéXrpaHHbId U MHOTOTpaHHbIE yriibl. CBOMCTBA IUIOCKMX YIJIOB MHOTOTPaHHOTO yrIJia.
CBoiiCTBa IUIOCKMX M JBYI'PAaHHBIX YIJIOB TPEXTPAaHHOTO Yyrya. TeopeMbl KOCMHYCOB M CHHYCOB IS

TPEXTPAaHHOTO YTJIa.

MHororpaHHMKH

Buabl MHOrorpaHHUKOB; pa3BEpTKa MHOTOrpaHHWKaA. Ilpw3ma: N-yrojgpHas mpu3Ma; nOpsMmas Hu
HAKJIOHHAsl TpPU3MbI; OOKOBas W TIOJIHAA TOBEPXHOCTh NpusMbl. [lapamienenunen, NpSIMOYTOIbHBIN
napajuienenumne] u ero corcrsa. Kparuaiimme nmyTd Ha MOBEpPXHOCTH MHOTOrpaHHuKa. Teopema Oinepa.
[IpoctpancrBennas teopema I[lucdaropa. Ilupamupa: n-yronpHas nupamujaa; MpaBUIbHAs U yCed€HHas
nupamubel. CBoiicTBa péOep M OOKOBBIX TpaHel MNMpaBWIbHOW Tupamuabl. [IpaBuiabHBIE MHOTOTPaHHUKH:
MpaBWJIbHAS MPU3Ma U MPaBUIIbHAS MUPAMUA; IPaBUIIbHAS TPEYroJibHas MUpaMHa U MPaBUIIbHBIN TETpadIp;
ky0. [IpeacraBneHune o mpaBUILHBIX MHOTOTPAHHUKAX: OKTAdP, JOJIEKAdAP U HKOCAIP.

Brruncnenue 3n1eMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yribl. [nomans 60KoBOM MOBEPXHOCTH
Y TOJHON MOBEPXHOCTU MPSMON MPU3MBI, TJIOIA/Ib OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOM
npu3Mel. [lnomans G0KOBOM MOBEPXHOCTH W MOBEPXHOCTU MPABUIBHONW MHpaMUIbI, TeOpeMa O IUIONIaau
YCEYEHHOU MUPaMU/IbI.

CummeTpusi B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPHUHM MPABWIBHBIX MHOTOIpaHHUKOB. CHUMMETpuUs B
MPaBUJILHOM MHOTOTPaHHUKE: CUMMETPHUS MapajUIesIeNune1a, CUMMETPUS MPABUIbHBIX MPU3M, CUMMETPUS

MPAaBUILHON MUPaMUIBL.



BekTopbl M KOOpAUHATHI B IPOCTPAHCTBE
[lonsTHSA: BEKTOp B MPOCTPAHCTBE; HYJIEBOW BEKTOp, JJIMHA HEHYJIEBOIO BEKTOpa; BEKTOPHI

KOJUIMHEapHbIE, COHAIIPaBJICHHBIE M IPOTHUBOIIOJIOXKHO HAIIPABIEHHBIE BEKTOpbl. PaBEHCTBO BEKTOPOB.
JIeHCTBHS ¢ BEKTOPAMMU: CII0KEHHE U BBIYUTAHUE BEKTOPOB; CyMMa HECKOJIBKMX BEKTOPOB; YMHOKEHHUE BEKTOPA
Ha yucio. CBoicTBa clokeHus: BEKTOpoB. CBOWCTBAa yMHOXKEHUS BEKTOpa Ha yucio. [loHsTue komruiaHapHbie
BeKTOpHI. [Ipu3Hak koMIutaHapHOCTH TpEX BEekTOpOB. IIpaBuno mapamienenunena. Teopema o pasnoxeHUn
BEKTOpAa MO TPEM HEKOMIUIAHAPHBIM BekTOopaM. [IpsAMoyronpHas cucremMa KOOPAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa. CBsi3b MEK/y KOOpPAXHATaMU BEKTOPa M KOOPAMHATAMHU TOUYEK. YTOJI MEKYy BEKTOPAMHU.

CxarsipHOE ITPOH3BE/ICHNE BEKTOPOB.

11 xiacc Tena
BpallleHust

[TonsTHs: HUIMHApPUYECKas MOBEPXHOCTb, KOHHMYECKas MOBEPXHOCTb, Cepuyeckas MOBEPXHOCTb,
oOpasyromue moBepxHocTei. Tema BpameHus: NTUINHIP, KOHYC, YCEUEHHBIN KOHYyC, cdepa, map. BzanmHoe
pacnojio’)keHue cdepbl U IUIOCKOCTH; KacaTelbHasl IIIOCKOCTh K cepe. M300pakeHue Ten BpalleHHs Ha
MI0CKOCTH. Pa3BépTka mummHIpa u koHyca. CummeTpusi chepsl U mapa.

O6bEM. OcHOBHBIE CBOICTBA 00BEMOB Tenl. Teopema 00 00bEME IPSIMOYTOJIBHOTO TapaJlyIe/ICTUIeIa 1
cienctBus U3 He€. OOBEM MPSAMOM M HAKIIOHHOW MPHU3MBI, IWIMHAPA, MUpaMUIbsl U KoHyca. O0bEM 11apa u
IapOBOTO CETMEHTA.

KoMOuHamuu ten BpaieHus 1 MHOrOrpaHHuKoB. [Ipu3ma, BnucanHas B LHUIMHJP, OMUCAHHAs OKOJIO
umnuHapa. Ilepecedenue cdeprl u mapa ¢ miockocThio. Kacanue mapa u cdepsl miockoctbo. Ilonstue
MHOTOTpaHHHUKA, OMTMCAHHOTO 0KO0JIO cpepbl, chephl, BIUCAHHONW B MHOTOTPAaHHUK HJIM TEJIO BPALICHHUS.

[Tnomaap MoBepXHOCTH UIMHIPA, KOHYCA; TUIomaas chepsl u e€ yacteit; [logobue B mpocTpaHCcTBe.
OTtHoteHnne 00bEMOB, MUIONIAeH moBepxHOCTel MoJ00HBIX (uryp. IIpeobpazoBanue moro0Ous, TOMOTETHS.
Pemrenne 3a1a4 Ha IIOCKOCTH € UCIIOJIB30BAHUEM CTEPEOMETPUUECKHX METOOB.

[TocTpoenne ceueHuit MHOTOTPAHHUKOB W TeJ BpAIllEHUS: CEUEHUS LWIMHIApa (MapauielbHO H
MEPIEeHIUKYIIIPHO OCH), CEYeHHsI KOHYca (MapauieIbHOe OCHOBAHUIO U MPOXOASIee Yepe3 BEPIINHY), CeUCHUs
miapa; METO/Ibl MOCTPOEHHUS CEUYEHUI: METOJ CJIEI0B, METOJ BHYTPEHHETO IPOECKTUPOBAHUS, METO [TEpeHOCca

ceKymeﬁ IIJIOCKOCTH.

BekTOopbl M KOOPAUHATHI B MIPOCTPAHCTBE
Bektopsl B mpocTtpanctBe. Onepanuu Haj BeKTopaMu. BekTtopHoe ymMHOXKeHHE BeKTOpoB. CBoiicTBa

BCKTOPHOI'O YMHOKCHUH. HpHMOYTOHBHaH CUCTCMA KOOPAUHAT B IMIPOCTPAHCTBC. KOOp,[[I/IHaTBI BCKTOpa.

Paznoxenue BCKTOpPa 110 6331/Icy. KOOp,Z[I/IHaTHO'BeKTOpHHﬁ MCTO/J IpU pCHICHUH '’€COMETPUICCKUX 3adal.

JBH:KEHHS B IPOCTPAHCTBE
JiBmxeHus npoctpancTBa. OtoOpaxenus. [IBukeHus u paBeHCTBO ¢uryp. O0uue cBoiicTBa IBUKEHUM.

Buas! n1BMKEHMII: Hapa.]'lJ'IeJ'ILHLIfI NEpCHOC, HCHTpAJIbHAasA CUMMCTPUS, 3CpKaJIbHAsA CHMMETPUA, IOBOPOT BOKPYT

npsamoii. [IpeoOpazoBanus nomobus. [Ipsmas u chepa Ditnepa.



TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA

10 kiacc (102 gaca)

Ha3zBanue
pasaena
(Tembl)
Kypca

(KoIM4eCcTBO
4acoB)

OcHoBHOE conepxanue

OcHOBHbBIC BU/IBI 1eATEJIbHOCTH
YYALIMXCH

BBenenue B
cTepeoMeTpHIo
(23 v)

OcHoBHbBIE MPOCTPAHCTBCHHbLIC

(¢purypsl.

[TonaTust crepeoMeTpuu: TOUKAa,
npsimMasi, TIOCKOCTb, MPOCTPAHCTBO.
OcHoBHbIE ITpaBUJIa U300paKEHUST HA
PUCYHKE IUIOCKOCTH, HapauieIbHbIX
TIPSIMBIX
(oTpe3koB), cepeMHBI OTPE3Ka.

[TonsTus: TEPECEKAOIINECS
IJIOCKOCTH, nepeceKaronmecs
npsiMasi ¥ MJI0CKOCTh;
MOJTYTIPOCTPAHCTBO.

MHororpaHHuku, H300pakeHue
MPOCTENIINX MIPOCTPAHCTBEHHBIX
(uryp, HECYIIECTBYIONMUX 0O0BEKTOB.

AKCHOMBI  CTEpeOMEeTPUM U
nepBble CJIeICTBUS U3 HUX.

CriocoObl  3a7aHUsd  TMPSMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE.

O6o03HaueHus MPSIMBIX u
IJIOCKOCTEM.

Ceuenus. M3o0paxenue ceueHUn
MUpaMUIbl, Ky0a U IpU3Mbl, KOTOpbIE

mpoxoasar  uepe3  ux  pédpa.
N3o6paxkenue nepeceveHust
MOJTy4EHHBIX IJIOCKOCTEH.
PackpamuBanue MOCTPOEHHBIX

CEUEHUN Pa3HBIMHU I[BETAMHU.

Merton caenoB 1Jis1 MOCTPOCHUSA
ceyeHuii. CBoNCTBa IE€pecEeUCHU
NpsAAMBIX U IIockocTel. Iloctpoenune
CeueHHi B MUpamuje, Kyoe mo Tpém
ToukaM Ha péOpax. Co3manue
BBIHOCHBIX UEPTEKEHN U 3aIIUCh 11ar0B
IIOCTPOEHUS.

OnpenesasiTh MIOCKOCTh Kak QUIypy, B KOTOPOil
BBIIIOJTHACTCA INIAHUMETPUSA.

JenaTe mnpocTeuimne JIOTMYECKHE BBIBOJBI U3
AKCHMOMATHUKU IIJIOCKOCTH.

[TpuBoUTE mNpUMEpPHl pealbHBIX OOBEKTOB,

uJeanu3ane  KOTOPBIX  SIBISFOTCA ~ AKCHOMBI
T€OMETPHH.

N3yuarh, TPUMEHSTH MPHUHIUIIEI MOCTPOEHUS
CCUCHHI.

Hcnonb30BaTh 1 MOCTPOEHUS CEYEHUM METO/T
CJIEZIOB, METOJT BHYTPEHHETO MPOEKTUPOBAHUA,
METO/I IEPEHOCA CEKYIIEH MIIOCKOCTH.

Pemars crepeomeTpuyeckue  3amayd:  Ha
OIpEeICIICHNE BHUJIAa CEYEHUS U HAXOXKJCHHE €ro
TUIOIIAIH.

AKTyanu3upoBath (GakThl U METOJIbI
MIJIAHUMETPHH, pEJIeBaHTHBIE TEME,
MPOBOJUTH AHAJIOTHH.

Hcnoan3oBaTh npu peneHnn 3a1a4
Cleayolre IIaHUMETpUIecKre (PaKkThl U METOMbI:

Teopembr @aneca ©W O MOPOMOPLUHUOHAIBHBIX
OTpe3Kax. AJITOPUTM JEJICHUS OTpe3Ka Ha N paBHBIX
yacreil. Teopema MeHnenas.

PaBHOOE 1peHHBIIM
PaBHOCTOpPOHHUI TPEYTOJIBHUK.
[TpsitmoyronbHbIN TpeyronbHUK. CBOMCTBO cpenHeEn
JUHUH TpeyroiabHuKka. CBOHCTBO OMCCEKTPUCHI yIia

TPEYTOJIbHUKA.

TPECYTOJIbHUK.

CBOWCTBO MeIMaH TPEYTrOJIbHUKA.
[Tpu3naku no00Hs TPEyroJbHUKOB.

MHoayyarb NpeACTaBJICHUS 00
OCHOBHBIX 3Tarax pa3BUTHs F€OMETPUH KaK
COCTaBHOM YacTH (pyHJaMEHTa pa3BUTHUS

TEXHOJIOTUN




IloBTOpEHUE NVIAHUMETPHH.

TeopemMa 0 NPONOPUUOHAIBHBIX
orpe3kax. [logoOue TpeyrosbHUKOB.
Teopema Menenas. Pacuétel B
CEUEHUSAX HAa BHIHOCHBIX YEPTEXKaX.

Hcropus pa3BuTUA

IUIAaHUMETPUU U CTCPCOMCTPUU

B3aumnoe
pacnoJioxeHue
NPSAMBIX
B
MPOCTPAHCTBE

(6 )

B3anmnoe pacIooKEeHHE
MIPSIMBIX B IIPOCTPAHCTBE.
CkpemuBaroiyecs psIMbIE.
[Ipu3Haku CKpELMBAIOIUXCS
MPSIMBIX.

[TapannensHsle IIpsIMBbIE

B npocTtpaHctBe.  Teopema o
CYLIECTBOBAaHMUM U €IWHCTBEHHOCTU
NpsAMOM  NapajUIeIbHOM  JTaHHOM
MPSIMOM, MPOXOJAIIEH Yepe3 TOUYKY
MPOCTPaHCTBA W HE Jexalled Ha
JAHHOU MIPSIMOIA. Jlemma 0
MepeCceYeHNH NapayIeNIbHBIX IPSIMBIX
IIJIOCKOCTBIO.

[TapanneabHOCTh TPEX MPAMBIX.
TeopeMa o TpEX mapauieIbHBIX
IPSMBIX.

Teopema 0  CKpEUIMBAIOIIMXCS

MPSIMBIX.

[TapanmnensHoe NPOEKTHPOBAHUE.
OcHoBHBIE CBOICTBa MapauIeIbHOTO
MIPOEKTUPOBAHMUSL.

N3obpakenue buryp B

pasHBIX
napayuiebHOM MPOEKIUH.
LenTpanpHas MpoeKIHUs.
VYron c COHAMpPaBICHHBIMU
CTOPOHAMHU. YTOJ MEXAY MPSMBIMU.

33,[[3‘114 Ha J0Ka3aTCiIbCTBO H

HCCIIeIOBAHUE, CBSI3aHHBIE c
pacIoioxKeHueM HPSAMBIX B
IIPOCTPAHCTBE

KaaccupuuupoBars B3aUMHOE PaCIOIOKEHUE
NPSIMBIX B TIPOCTPAHCTBE, WILTIOCTPUPYS PUCYHKAMHU
Y TIPUBOJISI IPUMEPHI U3 PEATHHON KU3HU.
Jdoka3piBaTh TEOPEMY O CYIIECTBOBAaHUHM U
€IUHCTBEHHOCTHU NapajuieIbHON IpsIMO1,
MPOXOJAIIeH dYepe3 TOYKYy WPOCTPAHCTBA M HE
JeXale Ha Apyrou npsMou; JIEeMMY O MEPECEUCHUN
MJIOCKOCTH  JIBYMs  TMapajUIeTbHBIMU  TIPSIMBIMHU;
TeOpeMy O TPEX MapaJlIeTbHBIX MPSMBIX.

Jloka3pIiBaTh  TPU3HAK  CKPEUIMBAIOIIUXCS
MPSIMBIX, TEOPEMY O CKPEIIHBAIOITUXCS TIPSIMBIX.

Jloka3bIBaTh TEOPEMY O PaBEHCTBE YIJIOB C
COHAIpaBJICHHBIMH CTOPOHAMH.

OO0BbsACHATH, YTO HA3bIBACTCA MapAJUICIIBHBIM U

HEHTPaIbHbIM MIPOEKTUPOBAHUEM u Kak
BBINIOJIHSIETCSl ~ TPOEKTUpoBaHuME  GUryp  Ha
MJIOCKOCTb.

Joka3bIiBaTh CBOMCTBA napasuieIbHOTO
MPOEKTHUPOBAHUSI.

HN300paxkath B napajuieIbHON NPOECKIUH pa3HbIE
reoMeTpudeckue (Gpurypsol.

Pematrs  crepeomerpuueckue  3agauu
JI0Ka3aTeIbCTBO u UCCIIeZIOBaHHE,
CBA3aHHBIE C  PACIOJIOKEHHUEM  MPSIMBIX B

Ha

MIPOCTPAHCTBE.

IIpoBoauTh
npu
CBSI3aHHBIX

JAOKAa3aTCJIbHBIC PACCYKIACHUA
pCIICHUU I'’COMCTPUICCKUX  3aJiay,
CO B3aMMHBIM PAacCIIOJIOKCHUEM
IIPsAMBIX
CpaBHI/IBaTL, AHAJIM3UPOBATHL U OLCHUBATDH
YTBCPKACHUA C LCJIbKO BbIABJICHUA JIOTHYCCKU

KOPPCKTHBIX U HCKOPPECKTHBIX paCCy)I(,[[eHI/Iﬁ.

B IIPOCTPAHCTBE.

MopenuposaTtb peanbHbIe CUTYalluH,
CBS3aHHBIC CO B3aUMHBIM PAaCIOJIOXKEHUEM NPSAMBIX
B [IPOCTPAHCTBE, Ha SI3bIKE T€OMETPUH.

HccnenoBatb  MOCTPOEHHBIE  MOJENH €
UCIIOJIb30BAHUEM TE€OMETPUYECKUX IOHATHH U
TeopeM, anmnapara areOpbl, HU(POBBIX PECYPCOB.




ITosyyaTrs, mnpeacraBieHHMe O LEHTPaIbHOM
IPOEKTUPOBAHUU U 00 UCTOpUU pabOT MO TEOPHH
HEPCIIEKTUBBI

IMapamiens
HOCTb NPSIMBIX
"
IUIOCKOCTEH B
NPOCTPaHCTBE

8w

[Tousarus:

[TapannenbHOCTH
MpSIMOU 51 IJIOCKOCTU B
IIPOCTPAHCTBE.

[Ipu3Hak [1apajuIeIIbHOCTU
npsiMo M 1uiockoctu. CBoiicTBa
[apajuIeIbHOCTH IPSIMOU "
IIJIOCKOCTH.

I'eomerpuueckue
BBIUMCJIEHUE U
CBS3aHHBIE C
MIPSIMBIX u
MIPOCTPAHCTBE.

[TocTpoenue
MIPOXOIALIETO

3aJayl = Ha
JIOKa3aTelbCTBO,
MapajuieIbHOCTHIO
MIOCKOCTEN B

CEYCHHS,
yepes JAHHYIO
MIPSIMYIO Ha yepTexe "
MapajuieIbHOrO0  JIPYroM  IPsIMOM.
Pacuér oTHomenui. IlapannensHas
MIPOEKIus, MIpUMEHEHHE TUIst
MOCTPOCHUsSI  CEYCHMH Kyba |
napasuiesienumnena.

CaoiicTBa mapajuieyenunena |
MIPU3MBI.

[TapannensHbie IJIOCKOCTH.
[IpusHaky mapajuieIbHOCTH  JIBYX
TJIOCKOCTEH. Teopema 0
MapajuieIbHOCTH U €AWHCTBEHHOCTH
IUIOCKOCTH,  TpOXOJsIIed  uepe3
TOUYKY, HE MPUHAIEKAIIYIO JaHHON
IJIOCKOCTH U CIIEACTBUS U3 HEE.

CsoiicTBa napaJuiCJIbHbIX
MJIOCKOCTEH: (6] MMapaJuiCJIbHOCTH
IIpAMBIX IMEPpCeCCUCHUA Ipu

MEePEeCceYeHur [BYX MapajlieIbHBIX
IJIOCKOCTEH TpeThel; 00 OoTpe3kax

napaieabHbIX IPSAMBIX,
3aKJIIOUEHHBIX MEXTy
NapauIeIbHBIMA  IUIOCKOCTSIMH; O
IIEPECEYEHUN TPAMOM € JBYMS

napaJilICJIbHBIMU IIJIOCKOCTAMU

Kiaaccudguuuposars B3aUMHOE
pacmoJioKeHue  NpsSAMOM M IUIOCKOCTH B
IIPOCTPAHCTBE, IIPUBOIA COOTBETCTBYIOIUE
IIPUMEPBI U3 PEaTbHOM KU3HU.

DopMyJIHPOBAThL OIPEICIICHUE IapaJUIEIbHBIX
IIPSIMOM M TUIOCKOCTH.

Jloka3pIiBaTh MpHU3HAK O MAPAJUIEIBHOCTH
IpPsIMOM M IUIOCKOCTH; CBOMCTBA IapaJuIEIbHOCTH
IIPSIMOM M TUIOCKOCTH.

Pemate CTEPEOMETPUUYECKHE 3a1a4u
BBIYMCIICHUA W O0Ka3aTCJIbCTBO, CBA3aHHBIE C
napaiCJIbHOCTBIO  IPSAMBIX H MIIOCKOCTEH B
IIPOCTPAHCTBE.

PemiaTe mpakTudeckue 3a1adu Ha MOCTPOCHUE
CEYEeHU I Ha yepTexax TeTpa’apa 51
napajiiesIenuneaa.

Pemarb CTEPEOMETPUYECKHE 3aJa4H,
CBSA3aHHBIE C IOCTPOECHUEM CEYEHHH IIIIOCKOCTBIO.

IIpoBoauTH JIOTUYECKH
JOKa3aTeNbHbIE  PACCYKIEHUS
FEOMETPUYECKUX 3az1a4

MapajuiebHOCThIO TIJIOCKOCTEM.

KOPpEKTHBIE
IpU  pelIeHUH
CBSI3aHHBIX C

CpaBHUBATL M AQHAJM3HPOBATH pEaAbHbBIC
CUTYalluH, CBSI3aHHBIE C MApaUIeIbHOCTHIO MPSIMON
U IIJJOCKOCTH B TMPOCTPAHCTBE; MOJEJMPOBATH
peaibHbIe CUTYaIIH, CBS3aHHbBIC C
NapajuleIbHOCThIO  MPSMOM M IJIOCKOCTH B
MIPOCTPAHCTBE, HA SI3bIKE T€OMETPUU
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epnenamn
KYJSAPHOCTH
NPAMBIX
IJIOCKOCTEl B
MPOCTPAHCTB
e (25

1)

U

[ToBTOpenue: Teopema IIudaropa na
IUIOCKOCTH, TPUTOHOMETPHUS
MPSIMOYTOJIBHOTO TPEYrOJIbHUKA.
CaoiicTBa KyOa U
MPSIMOYTOJIBHOTO TapaliesieIHIe .
Brruncnenue niuuH 0Tpe3KOB B KyOe U
MPSIMOYTOJIbHOM TTapaJuIesIeTIUIIeIe.
[lepneHIUKYISPHOCTE TPSIMOM U

IJIOCKOCTH. [Ipu3Hak
NEPIEHIUKYIIPHOCTA  INPSAMOW U
IJTOCKOCTH. Teopema 0

CYIIIECTBOBAaHUU U E€IUHCTBEHHOCTH
MPSIMOM, TNPOXOJALIEH Yepe3 TOUKY
MPOCTPAHCTBA U TIEPIEHAUKYISIPHON
K  miockoctu.  Ilmockoctn
MEePNEHIUKYIISIPHBIE UM TpsiMasi B
MHOTOTpaHHUKAX.

[lepnienauKkymnsip U HaKJIOHHAS.

[Toctpoenne mnepneHAMKYIIpa U3
TOYKHU Ha MIPSAMYIO.

Teopema o TpEX
MepHeHIuKynsapax (nmpsmas u
oOpaTHas).

VYron MEXITY
CKpEIIHMBAIOIIMMHUCS HPSIMBIMU.
[Tonck nepneHANKYIAPHBIX HPSIMBIX
C TMOMOIIBK MEPHEHIUKYISIPHBIX
IIJIOCKOCTEN

OpToronanbHOo€ NPOEKTUPOBAHHUE.

[Toctpoenue CEYEHUI KyOa,
MPU3MBI, NPABWIBHON MNHUPAMUIBI C
MIOMOILBIO OpPTOTOHAJIBHOMN
MIPOEKIINH.
CummeTtpust B
OTHOCHUTEIIBHO
[Linockoctu
MHOT'OI'PaHHUKAX.
MEePIEHIUKYIISIPHOCTH
IIJIOCKOCTH KaK
cumMmetpuu. [IpaBunbHbIe

MIPOCTPAHCTBE
MJIOCKOCTH.
CUMMETpHUIA B
ITpuznax
npssMoOl |
CJIe/ICTBUE

MHOT'OI'paHHUKU

Pacu€r paccrossHuld OT TOYKH 10
wiockoctd.  CrocoObl  OMYyCTUTH
NIEPIEHIUKYIIAPBL: CHMMETPUS, CIABUT
TOYKM II0 IIApaUICIBHOM IIPSIMOM.
CaBur no HemapayuleIbHOM MpPSIMOMH,
HU3MEHEHUE PACCTOSHUN

AxTyanu3upoBaTh (aKThl K METOIbI INIAHUMETPHH,
pEEeBaHTHBIE TEME, IPOBOAUTH AHAJIIOTUHU.

DopMyIHpOBATH onpeaeaeHus:
HEPIECHANKYIAPHBIX MPSAMBIX B IIPOCTPAHCTBE,;
OIIpeleNeHue IpPsIMOM, IEpPIECHIUKYISIPHOU K
IUIOCKOCTH.

Jloka3pIBaTh: JIEMMY O NEPIEHIUKYISIPHOCTH
JBYX IapajuICIbHBIX IPSMBIX K TPETbEU IPSIMOW;
TEOPEMBI O CBA3U MEKy IapAJIEIIbHOCTBIO IIPSIMBIX
U WX NEPIECHIUKYISAPHOCTBIO K INIOCKOCTH.

Jloka3bIBaTh: TEOPEMY, BBIPAXKAIOUIYIO MPHU3HAK
NEPNEHANKYJIAPHOCTH  MPSAMOM M IUIOCKOCTH;
TEOPEMY O CYyIIECTBOBAaHMU M E€AMHCTBEHHOCTH
IPSIMOM, MPOXOJAIIEH dYepe3 JaHHYH TOYKy U
NEPNEHANKYJIAPHON K JaHHOM IJIOCKOCTH.

HN3o0paxars B3aUMHO  IEpPIEHIUKYISIPHBIE
HPSIMYIO U TIJI0CKOCTb.

DopMyJIHPOBATh CBOMCTBO NEPHEHAMKYISApPA 10
OTHOILIEHHIO K IIJIOCKOCTH.

IHonyyars,  mpeacraBjieHHe O  3HAYCHHUH
NEepNeHIuKyasipa A Jpyrux obiacTtedl Hayku

(pusmka, sHEpreTHKa, jJa3epHbIC TEXHOJOTHH), B

peasibHOM  KHM3HU  (TEXHHKA,  OKpy)Karomas
00CTaHOBKA).

Jloka3pIBaTh  YTBEP)KIEHUS, CBS3aHHBIE C
MpOEKIUEen MPpSIMO Ha IJIOCKOCTb,

HEMePNEHANKYISPHYIO K 3TON MPSAMOM.

Jloka3bIBaTh TEOpEMY O TPEX MEPHEHIUKYIISIPax U
TeopeMy o0paTHyIO TeopeMe 0 TpEX
nepIeHAuKYIspax.

IMoayuyaTs npeacraBjieHne 00 OPTOTOHAIBHOM
MPOEKTUPOBAHUU.

Jloka3pIBaTh TEOpPEMY O TPOCKIUH TOYKH Ha
IPSIMYIO.

Pemath crepeoMerpuueckue 3a7ayu, CBSI3aHHbBIC
C TIEPIEHANKYASIPHOCTHIO MPSMOU U TIIIOCKOCTH.

Pemiaty mnpukiaaHble 3aladyd, CBSI3aHHBIE C
HAaXOKJIEHUEM F€OMETPUUECKUX BEJINYUH.
PemaThb crepeoMeTpuiecKkue 3a1auu, CBSI3aHHBIE C
MPUMEHEHUEM TEOPEMBI O TPEX MEPIEHIUKYISAPAX,
HaXOKJIEHUEM PACCTOSIHUM, IOCTPOCHUEM
IIPOEKLIMH.

CpaBHMBATH M aHAJTU3UPOBATH YTBEPKICHUS C
LEIbI0 BBISABICHHUS JIOTMUYECKH KOPPEKTHBIX H
HEKOPPEKTHBIX PacCyKJIECHUH.
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AHAJIM3UPOBATL W MOJEJUPOBATH HAa SA3bIKE
F€OMETPUM pPEAIbHBIE CUTYyallMW, CBS3aHHBIE C
MEPIECHIUKYJSIPHOCTBIO  MPSIMOM U IUIOCKOCTH;
HCCJIeI0BATh IOCTPOCHHBIE MOJEIIH, B TOM YUCIIE U
C HMCIIOJIb30BAaHHUEM ariapara areOpbl

Yriabl
paccrositHust

(16 u)

U

IToBTOpEHuUeE: YroJl MEXKIY
IpAMBIMHA Ha IIJIOCKOCTH,
TPUTOHOMETPUA B  IPOU3BOJIbHOM

TPEYroJIbHUKE, TEOPEMA KOCHHYCOB.

IToBTOpEHME: YroJ MEXIY
CKpCIIUMBAOIIMMHUCA MpsAMbIMHA B
MIPOCTPAHCTBE.

I'eomerpuueckue METOIbI

BBIYMCIIEHUS yrila MKy NPSIMbIMU B
MHOTOTPaHHHUKAX.
JIByrpannsiii  yroia. CBOWCTBO
JIMHEWHBIX YIJIOB JIBYTPAHHOIO yIJa.
[lepnieH TuKynsApHBIE MIIOCKOCTH.
CBoiicTBa B3aMMHO

MEPIEHAUKYIIIPHBIX
TJTIOCKOCTEH. [TpuznHak
MEPIEeHAUKYIIPHOCTH  IJIOCKOCTEH;
TeopemMa O MPSIMOM MepecedeHus IByX
IJI0CKOCTEN NEPIEHANKYIIIPHBIX
TPEThEH MIIOCKOCTH.

[IpsimoyroabHbIH

napajuieJienumes;; Kyo; u3MepeHus,
CBOIiCTBa

IpAMOYTOJIBHOT'O
nmapaiiCICnuIcaa. TeopeMa (6]
JuaroHajin MMpsAMOYI'OJIBHOT'O

napauiCaCnmIicia u CJICICTBUC U3

Hegé.
CrepeoMeTrpuueckue u
MIPUKJIAIHBIE 3a/1a4H, CBSI3aHHBIC
co B3aUMHBIM
pacnoyioKeHueM

TIJIOCKOCTH.

MMPAMBIX u

IloBTOpEHME:!
CKpELIMBAIOIINECS IPsIMBIE,
rapajuieJIbHbIE IIJIOCKOCTH B
CTaHJAPTHBIX MHOIOTPaHHUKAX.

[1apa NapaJiyIeIbHbIX
IJIOCKOCTEN Ha CKPELIUBAIOIIUXCS
NpSIMBIX,  PAacCTOSIHUE  MEXKIY

AKTyaJIM3MpPOBaTh (dakThbl u METO/Ibl
IUIAHUMETPUH, PEJIEBAHTHBIE TEME, IPOBOJUTH
AQHAJIOTUHU.

@DopMyIHPOBATH  OINpPECICHUE JBYTPAHHOIO
yria.

Jloka3pIBaThb  CBOWMCTBO  paBEHCTBA  BCEX
JIMHENHBIX YIJI0B ABYIPAHHOTO YIJja.

KiuaccuguuupoBars,  AByrpaHHble  yIVIBL B
3aBUCHMOCTH OT UX IPajlyCHOM MEPBI.

DopMyIHpPOBATH ONpeJIEIICHNE B3aUMHO
NEPHEHANKYIISAPHBIX INIOCKOCTEMN.

Jloka3bIBaTh TEOpEMY 0 MIPU3HAKE

NEPNEHANKYJISIPHOCTH JABYX IJIOCKOCTEH.

@D opMyJIHpPOBaTh CIEICTBHE (U3 MPH3HAKA) O
NEePIEHANKYIIPHOCTH MJIOCKOCTH, KOTOpas
MepIEHINKYIsIpHA MPSIMOH, o KOTOPOi
MEePECeKaloTCs BE MIOCKOCTH, 3TH IJIOCKOCTSIM.

Jloka3bIBaTh YTBEPXKICHUS O €r0 CBOWCTBAX;
TEOpeMy M CJEeACTBHE M3 HeE O JIUaroHajsx
MPSIMOYTOJIBHOTO MapaiiesienuIe/a.

Pematsp CTepeOMEeTpUYECKHE 3aJ1auu,
CBSA3aHHBIE C NEPHEHAUKYISIPHOCTh MPSIMBIX U
IUIOCKOCTEH, NCTOJb3Ys MIaHUMETPUUECKUE (PaKThI
U METO/IBI.

IIpoBoauTh
JOKa3aTeJIbHbIE  PAcCY)KICHHs TPU  PEIICHUU
TEOMETPUYECKUX 3ajad, CBSI3aHHBIX C
MEPIEeHIUKYISIPHOCTHIO TIOCKOCTEH.

AHAJIM3UPOBATL W MOJEJIHPOBATH  S3BIKE

FEOMETPUU pealibHble CUTYalluH, CBSI3aHHBIE (

JIOTHUYCCKHU KOPPCKTHLIC

NEPNCHAUKYIAPHOCTBIO IIPSAMBIX U IUIOCKOCTEM.
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CKPEUIMBAIOIIUMUCS TPSAMBIMH B
MPOCTBIX CUTYaIHsX.

OnyckaHue NepHIEeHANKYISPOB,
BBIUMCIICHUE PACCTOSHUI OT TOYKU
JI0 TOYKH; MPSIMOM; TIIIOCKOCTH.

Beruncnenue pacCcTossHUN
MEXITY CKPEIIMBAIOIIUMHUCS
TIPSIMBIMU c TTOMOIIBIO
MEPICHANKYIISIPHOM IJIOCKOCTH.
TpéxrpannbIid yrou,
HEpPaBEHCTBA [UIsl  TPEXTPaHHBIX
YTJIOB.
Teopema Iludaropa, Teopemsl
KOCHHYCOB U CHHYCOB ]IS
TPEXTPAHHOTO yIia.
OnemeHTHl  chepuyeckon
TEOMETPUH: TEOJIE3MUECKHUE JIMHUHU
Ha 3emie
Mmuororpan | Cucrematuzanus 3HAHWM: Padorars c Y4EOHUKOM:
HUKU MHOFOFpaHHI/IK U €10 DJJIEMCHTHI. 3aJlaBaTh BOIIPOCHI, JI€JIaTh
(7 v) Hupamura. Bt ITApaMHU L. 3aMe4aHMs, KOMMEHTapHUH.
TlpapuibHas mupamuna. AHaJIM3HPOBATH PEIIEHNE 3a1a4H.
[pusma. llpavas | pycopath BbIMyKIIbe MHOTOPAHHHKH © 3a1aHHBIMH
1 HaKJIOHHAA IPUSMBL. | cpojicTBaMH;  BOCCTAHABIMBATH OO BHI
[IpaBunbsHas npusma. [Ipsmoi
. BBIIYKJIOTO ~ MHOTOTpaHHMKa 1O  JBYM  €rO
napasuiesienunes, NpsMoyroabHbIi
MPOEKIUSIM.
napajuiesenumne;, Kyo. .
Bomykisie MHOTOTPAHHHKIL Jloka3bIBaTh CBOIiCTBa BBIITYKJIOTO
Teopema Diinepa. IlpaBunpHpie u | MHOTOIPAHHUKA.
MOy PaBUIBLHBIE Pucosartp BBIITYKJIBIE MHOTOT'paHHHUKHU C paSHOﬁ
MHOTOTPAHHUKH SUNIEpOBOM XapaKTEePUCTUKOM; HCCJIeI0BATh
BO3MOXHOCTH  TIOJIyUY€HHUS  pe3yinbTarta  Ipu
BapbUPOBAHUU JAHHBIX.
Jloka3pIBaTh CBOIiCcTBa MIPABUIILHBIX
MHOTOTPaHHHKOB. I[InanupoBaTh TMOCTpOCHUE
MPABIJIbHBIX MHOTOTPAHHUKOB HA ~ MOBEPXHOCTAX
IPYTUX MPABUIIBLHBIX
MHOTOTPaHHUKOB
BekTopsl B [lonsTHE BEKTOPA HA TUIOCKOCTH M|  AKTyaJIu3upOBaTh (bakThI u METObI
NPOCTPAHCTB B IIPOCTPAHCTBE. IJJAHUMETPUU, pPEJIEBaHTHbIE TEME, IPOBOJUTH
€ CymMa M pa3HOCTh BEKTOpOB, | AHAJIOTMH.
(10u) MIPaBUIIO napajuiesenunesaa, OnepupoBaTh  NOHATHSAMH: BEKTOp Ha
YMHOXEHHE BEKTOpa Ha YHUCIO, | INIOCKOCTH MU B IMPOCTPAHCTBE; KOMILIAHAPHBIE
Pa3OKEHUE BEKTOPA 110 0a3sHCy TPEX | BeKTOpHL.  IIpUBOAMTH  NpUMEphl  (PH3UYECKHX

BCKTOpPOB, HC JICXKaAIIUX B OJIHOH
TIJIOCKOCTH.

BCKTOPHBIX BCIIMYWH.
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CkansipHoe IIPOU3BECHNUE,
BBIYUCJIICHUC YIJIa MCXKAY BCKTOPpaMH
B IIPOCTPAHCTBE.

IIpocreimme 3a7a4u c

BEKTOpamMu

OcBauBaTh MpaBUiia BBINOJHEHUS JCHCTBUIMA
CJIOKEHUS W BBIUUTAHUS BEKTOPOB, YMHOXKECHHS
BEKTOpA Ha YHUCJIO.

Jloka3bIBaTh IIPU3HAK KOMIUIAHAPHOCTH TPEX
BEKTOPOB.

Jloka3pIBaTh TEOPEMY O Pa3JIOKEHUM IJFOOOTO
BEKTOpa IO TPEM JAHHBIM HEKOMIUIAHAPHBIM
BEKTOPaM.

IIpuMeHsATH mpaBwia BBITOJIHEHUS JEHCTBUUI
CJIOKEHUS W BBIUUTAHUS BEKTOPOB, YMHOXKECHHS
BEKTOpa Ha YUCJIO MPH PEIICHUH 33/1a4.

Haxoaurh koOpAMHATBI BEKTOpa B JaHHOM
0a3rce U CTPOUTH BEKTOP IO €r0 KOOPAUHATAM.

BcnnoMHUTD OIpeaesieHue CKQJISIPHOTO
YMHOKEHUSI M €ro CBOMCTBAa. Bpruucisate ¢
MOMOIIBID  CKaJISIPHOTO  YMHOXXEHUS  JUJIUHBI
BEKTOPOB, VIJbl MEXIYy HHUMH, YCTaHABIWBaTh
MEPIECHINKYIISIPHOCTH BEKTOPOB.

AHAJIM3UPOBATHL U MOAEJMPOBATH Ha A3BIKE
F€OMETPUH pEaAlIbHbIE€ CHUTYallMW, CBS3aHHBIE C
(bU3UYECKUMU BEKTOPHBIMU BETUIMHAMHU.

HUcnonb30BaTh Ipyu peIIEHUHN 3a/1a4, CBSI3AHHBIX
C BEKTOpaMH B IMPOCTPAHCTBE, MIAHUMETPUUECKHUE
(bakThl 1 METOIbI

IToBTOpEHHE,
00001IeHE "
cHcTeMAaTH3a
UA 3HAHUI
3 v)

Ceuenust MHOTOTPaHHUKOB:
CTaHJIapTHBIC MHOTOTPaHHUKH,
MeTOoJ CIJIEJIOB, CTaHJIapTHbIE

IJIOCKOCTH, IIEPECEUEHUS

IPSIMBIX U IJIOCKOCTEN
[TapannenpHble IpsMbIE U

IJIOCKOCTH: NTapaJlIeIIbHBIE CEUEHUS,

pacy€T OTHOLIEHUM, YIJIbI MEXKIY

CKPEILMBAIOIIUMHUCS IPSIMBIMH.
IlepnienauKynspHbIe

IpsIMBbIE U IUIOCKOCTHU: CTaHIAPTHHIE

napsl

HEPIEHANKYIIPHBIX

IIJIOCKOCTEN U INPSMBIX, CHMMETPUH

MHOT'OTPaHHUKOB, TEOpEMa O TPEX

MIEPIICHIUKYIIApax,

BBIYHCIICHUS
MHOT'OI'paHHUKAX

JUTAH B

CBo0oaHo ONepupoOBaTH TMOHSITUSIMMU :
0TOOpakeHUe MPOCTPAHCTBA Ha ceOsi, ABMKEHHUE
IIPOCTPAHCTBA; LIEHTPAJIbHASI, OCEBask U 3€pKajibHas
CUMMETpUH, MAPALIEIbHBIN [IEPEHOC; PABEHCTBO U
noaooue Guryp.

Jloka3pIBaTh  YTBEPXKJIECHHUS O TOM, YTO
LEHTpalbHasi, OCeBasi U 3€pKajbHasi CHUMMETPUH,
napajuyieidbHblil MEPEHOC SBJSAIOTCA JABUKEHUSIMHU.
BbInoJHATH IpeoOpazoBaHus Mo 100U

OnepupoBaTh NOHATHAMM. TpsMas U cdepa
Diinepa.

Pematp r€OMETPUYECKUE 3a/1a4u c
UCIIOJIb30BAHUEM JIBHKEHMUIA.

Hcnosb30BaTh NpU pELICHUH 337a4 JIBUKECHUS
NpPOCTpaHCTBA M UX cBolcTBa. CpaBHMBATBL WU
AHAJIM3UPOBATH YTBEPKICHUS C LIEJIbIO BBISIBJICHUS
JOTUYECKH  KOPPEKTHBIX U HEKOPPEKTHBIX
pPacCyXICHUM.

HccnenoBath NOoCTpOEHHBIE MOJIEIH.

Hcnoub30BaTh HU(PPOBLIE pecypChl

Pe3eps (4 u)
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11 ki1acc (He meHee 102 4)

Ha3Banue
pasaesia (TeMbl)
OcHOBHBIE BH/BI 1eATEIbHOCTH
Kypca OcHOBHOe coepkaHue
y4Yaluxcs

(KOJIM4eCcTBO
4acoB)
AHaJIuTHYECKAs [ToBTOpEHUE: KOOPAMHATHI AKTyanu3upoBaTh (PakTbl U METObI
reoMerTpus BEKTOpa Ha IUIOCKOCTHU U B | INIAHUMETPUM,  PEIICBAHTHBIE  TEME,
(15 u) IIPOCTPAHCTBE, CKaJISIPHOE | MPOBOJIUTH AHAJIOTUU.

MIPOU3BEACHUE BEKTOPOB, CBoauTh JACHCTBUA C BEKTOPaMH K

BBIUHCIICHHE yriia  MEXIY | aHAJOTUYHBIM NEUCTBUAM C UX

BEKTOpaMH B TPOCTPAHCTBE. | KOOPJUHATAMM.

YpaBHeHue MPAMOH, BcnoMHUTH OIpeLICIICHUE

HpOXOJISIIIIGfI qcpe3 ABC TOYKMH.

CKAJLIPHOT'O YMHOXCHUSA U €T0
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YpaBHeHuUe IUIOCKOCTH,
HOpMaJlb, ypaBHEHUE
IIJIOCKOCTU B OTpE3Kax

BextopHoe  mpousseneHue.
JIuneiinbie HEPABEHCTBA,

JIMHEVNHOE IPOrpaMMUPOBAHUE
AHanuTryecKue METO/BI
pacuéra yriia Mexay HIpsMbIMU
U IJIOCKOCTAMH B
MHOTOTpaHHUKAX. ®opmyna
paccTosiHUsT OT TOYKM 10
IJIOCKOCTH B KOOpAUHATAX.
Haxoxnenue paccTosiHU OT

TOYKH JI0 TUIOCKOCTH B KyOe H
NpaBUJIbHOM MTUpaMHU/JIe

Beruucaate ¢
CKaJISIPHOTO YMHOKEHHUS JIIMHBI
BEKTOPOB, YIJIBI MEXKIY HUMH,
YCTaHABJIUBAaTh  NEPIECHAUKYISIPHOCTD
BEKTOPOB.

CBOMCTBA. OMOIIBIO

BpIBOAUTHL ypaBHEHHE MIOCKOCTU H
dbopmyny pacCTOsIHUSL OT TOYKH JI0
IUIOCKOCTH.

Pematn 3a7a4u, codeTas
KOOPJMHATHBIN U BEKTOPHBIA METO/IBI.

IIpoBOANTH JIOTUYECKH KOPPEKTHBIE
JA0Ka3aTeJbHble PACCYKACHUNA TIpU
pELICHUM TEOMETPUUYECKUX 3aJady Ha
MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METOJIa.

AHa.]II/I3I/IpOBaTb H MOICIUPOBATD

Ha SA3BIKC reoMeTprun PCaJIbHBIC
CUTyalluu, CBJA3dHHBIC BCKTOpaMH U
KOOpAHWHAaTaMH.

HccaenoBaTh MOCTPOCHHBIE MOJIEIH,
B TOM 4YHCI€ U C HCIOIb30BaHUEM
anmapara anreOpsbl.

Hcnoan3oBaTh KOMIIBIOTCPHBIC

IIPOTPaMMBI.

3HAKOMUTBCS C UCTOPHUEH Pa3BUTHS
MaTEeMaTHKU
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IToBTOpEHME,
00001IeHHne

"
CHCTEeMATU3ALUSA
3nanui (15
4acoB)

CeucHus MHOT'OI'PaHHUKOB!
CTaHAAPTHBIC MHOI'OI'PaHHHKH,
MCTOA CJICAOB, CTaHAAPTHBIC
IIJIOCKOCTH, IIEPCCCUCHUA

IIPSAMBIX U IIJIOCKOCTEHN
[TapannenbHble TpsMBIE WU
IUIOCKOCTH: napajuleiIbHbIC

CEUCHUs, pACYET OTHOLICHUH,
YIJIBL MEXIY
CKPEILMBAOIIUMUCS NPSIMBIMU

[IepniennuKynspHbIe
IIpsIMbIE 51
CTaHJapTHBIE
NIEPIICHIUKYJISIPHBIX
IIJIOCKOCTEN 51 MPAMBIX,
CUMMETPUM MHOI'OTPAaHHHUKOB,
TeopeMa O Tpex

IUIOCKOCTH:
napbl

CrtpouTsh ceueHusl.

PemaTh crepeoMeTpuyecKue 3aj1auu
Ha JI0KAa3aTeJIbCTBO MAaTEMATUYECKUX
OTHOIIICHUM, HaXO0XICHUE
FeOMETPUYECKUX BEJIMUMH (JIJIUH, YTJIOB,
mommaaei, o0bEMOB).

HUcnonn3oBarh pelLIeHun
CTEPEOMETPUUYECKUX 3a1a4
MJIaHUMETpUUYeCKUe (aKThl U METOIBI.

IIpoBoaANTH JIOTUYECKH KOPPEKTHBIE
JIOKA3aTeJIbHBIE  PACCYXAEHUS  MpPU
PEILIEHUU CTEPEOMETPUUYECKUX 3a/1aU.

pu

CpaBHI/IBaTb u AHAJIU3UPOBATDH
PCAJIBHBIC CUTyaluu 151 BBISABIIATH
BO3MOKHOCTb €€ MOICIIMPOBAHHUA Ha
SA3BIKC TCOMCTPUMU.

MoaeaupoBaTh peajgbHYIO CUTYaLUIO

NepIICHINKYIISIpaXx,
Ha SI3bIKE TEOMETPUU U
BBIYHCIICHUS  JUIMH B HccIe10BaTh MOCTPOCHHBIE MOJIEIH, B
MHOTOTPaHHUKAX TOM 4YHCIIE U C HCIOJb30BaHUEM
[ToBTOpEHUE: romaay | 4lapara anreOpsl.
MHOTOYTOJIbHUKOB,  (hOpPMYJIbI Hcnoab3zoBarh KOMITbIOTEPHBIE

JUIS TUIOIIAJICH, COOOpa’keHHS
Io100us.

[ Imomannu CECUYCHUU
MHOTOI'PaHHUKOB: IUIOIIA TN
MOBEPXHOCTEH, pa3pe3aHus Ha
94acTH, COOOpaKeHUSI TOA00US

IIPOTPAMMBI [IPU PELICHUU 3a]a4.
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O0BéEM
MHOIOrpaHHHKA
(17 q9)

O0BéM Tena. O0Bvem
OPSIMOYTOJBHOTO
napajuiesnenunena. 3agadu oo
yIABOCHUU Ky0a, O KBaJpaType
Ky0a; O TPUCEKLUHU yTJIa.

CrepeomeTrpuueckue
3aJ1a4yy, CBsI3aHHBIE C 00BEMOM
IpSIMOYTOJBHOTO
napajuieenunea.

[Ipukiagaeie 3aJa4u,
CBS3aHHBIE C  BBIYUCICHUEM
00BEMa IPSIMOYTOJIBHOTO
napajuieenunea.

O06BEM NpSMON IPU3MBL.

CrepeomeTrpuueckue
3a/1ayu, CBSI3aHHBIE C
BBIUYHCIICHUEM 00BEMOB
npsiMoi npusmel. [Ipukinaassie
3aJ1a4yM, CBA3aHHbIE C 00BEMOM
PAMOM PU3MBI.

Bbruncnenue o6bEMOB TEN C
IIOMOLIBIO OIPEENEHHOTO
uHTerpana. O0bEM HaAKIOHHOM
IIPU3MBI, TMPAMHUIBI.

dopmyna 00BbEMa
MAPaMUJIBL. OTtHoOILIEHNE
00bEMOB MHpaMHUA C OOIIUM
yTJIOM.

CtepeoMeTpuUeCcKUE 3a/1auH,
CBsI3aHHBIC c 00BEMaMH
HAaKJIOHHOU IIPU3MBI,
UPaMU/IBL

[IpuknagHble 3a7a4u 110 TEME
«O0BEMEI TEI»,

CBoboaHo onepupoBaTh
NMOHATHAMHU: OO0BEM Tella, OO0BEM
MPSIMOYTOJILHOTO Mapajuieienunesa.

DopMyJIHUPOBATH OCHOBHBIE
CBOMCTBAa OOBEMOB.

Jloka3bIBaTh TeOpeMy 00 00bEME
IPSIMOYTOJILHOTO Tapajuielienumnea,
CJICJICTBHUS U3 HEE.

Pa3pe3atsn MHOTOTPaHHUKH,
NepPEKJIaIbIBATh YaCTH.

Pematn CTCPCOMCTPHUUYCCKUC 3ada4H,
CBSI3aHHBIE C BBIUMCICHHEM O0BEMA

MpAMOYTOJIBHOT'O nmapauICJICImIicaa,
IMPpU3MBI.

CpaBHI/IBaTb H aAHAJIHU3UPOBATD
YTBCPIKACHUA C  LCJIBKO  BBIABJICHUA
JJOTHYCCKHU KOPPCKTHBIX n

HEKOPPEKTHBIX PACCYKICHUI.

AHAJIM3UPOBATHL M MOJEJTHPOBATH

Ha S3BIKC reoMCTprun PCaJIbHLBIC
CUTyallnuu, CBs3aHHBIC C 00BEMOM
MMPpAMOYTOJIBHOT'O ImapauICJICIIuIICaa,

MPU3MBI, TUPAMU/IBI.
HccnenoBaTh NOCTPOCHHBIE MOJIEIH,
B TOM 4YHCJI€ U C HCIOJb30BAaHUEM
amnmapara anreOpsl.
BeiBoauTH OCHOBHYIO
opmyiry
BBIYUCIICHUS 00BEMOB TE.

VHTETPAJIbHYIO VTS

Jloka3pIBaTh TeopeMy 00 o00BEME
HAKJIOHHOM MNpU3MBI Ha  MpUMEpe
TPEYroJbHOMN IIPU3MBI u VIS

IIPOU3BOJIbHOM MPU3MBL.
Jloka3bIBaTh TeopeMy: 00 00bEME
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CBSI3aHHBIE C 00BEMOM

HAKJIOHHOHN NIIPU3MBI,
IIAPaMUJIBIL.
[Ipumenenue

00BEMOB.

Breruuciaenue pacCToAHUA 10

IIJIOCKOCTH

nupaMuabl, (HOpMyITUPOBAThH CIIEICTBHS
U3 Hee: 00bEM YCEUEHHOW NUpaMUIbI.
BeiBoguTh (GopMyNy M BBIYHCIICHHS
00BEMOB YCEUEHHOU MUPAMHUIBI
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Tena
BpallleHusl.
(24 4)

Hunuuapuyueckast

MOBEPXHOCTD, oOpa3ytoiue
HWIMHAPUYECKON
MTOBEPXHOCTH.

[umunnp. IIpsmoii

Kpyrosou nwimHAp. IDiomans
NOBEPXHOCTH LIWIMHAPA.

Konnueckass MOBEpXHOCTS,
oOpazyrorue KOHUYECKOM
noBepxHocTH. Konyc. Ceuenue
KOHYCa IUIOCKOCTBIO,
napajusiesIbHON MJI0CKOCTH
OCHOBaHMSA. YCEYEHHBIH KOHYC.
N300pasxkeHre  KOHYCOB |
YCEUEHHBIX KOHYCOB.

[Tmomans OOKOBOI
MOBEPXHOCTH U MOJIHOM

MIOBEPXHOCTH KOHYCA.
CrepeoMeTprUdecKue 3aaaqn
Ha JI0Ka3aTeIbCTBO 17}
BBIUHUCIICHNE, MIOCTPOEHUEM
CEYCHUH IMIMHAPA, KOHYCA.
[Tpuknagnabie 3aJ1a4H,
cBsizaHHbIC ¢ HAPoM Cdepa
¥ 1map.
[lepeceuenne cdepbl U mapa
¢ mockocThio. Kacanue mapa u
chepbl TIOCKOCTRIO. Bunm wu
nU300pakeHune mapa.
VYpaBHeHue cdepsl.
[Tnomans chepsr u e€ gacTeil.
CummeTpus cepsl u mapa.
CtepeomeTpruuecKkue 3aadu
Ha JI0Ka3aTeIIbCTBO u
BBIYUCIICHHUE, CBSI3aHHBIC CO
chepoii u mapom, MOCTPOCHUEM
UX CEYEHUM MIIOCKOCTBIO.

CBoboaHo onepupoBaTh
NOHATHSIMU: HUIMHIPUYECKast
NOBEPXHOCTh,  LWIHHIAp.  H3ydarsh

CHOCOOBI TMOMYYEHUS LUIMHAPUYECKOU
MOBEPXHOCTH, LIMJIMHIPA.

N300paxkaTh HIUIMHIP U €r0 CEYEHUs
IUIOCKOCTBIO.

CBobOonHo OnepupoBaTh
MOHSITUSIMM: KOHUYECKasi TOBEPXHOCTD,
KOHYC, YyCE4Y€HHbIM KOHyc. M3yuarh
CHOCOOBI  TOJY4YEHUS  KOHUYECKOU
MOBEPXHOCTH, KOHYCA.

MN300paxaTh KOHYC U €r0 CEUYECHUs
IUIOCKOCTBIO, IPOXOASAIICH Yepe3 OCh, U
IUIOCKOCTBIO, MEPIEHANKYIISIPHON K OCH.

BoiBoIMTH dbopMyibl IS
BbIUMUCIICHUSI  OOKOBOW M TOJHOM
MOBEPXHOCTEH TelN BpallleHusI.

PemaTth crepeomMeTpUUueCcKHe 3a0a4H,
CBA3aHHBIE C  TEJlaMH  BpallcHMUS,
HaxXoKJIEHUEM IIom@aan OOKOBOM U
IIOJIHOM ITOBEPXHOCTH, IIOCTPOCHHEM
CEUYCHU.

Hcnonb30BaTh NpH pelICHUU 3aaay
IUTaHUMETpUUYECKUe (PaKThl U METO/IBI.

CpaBHUBaTBL U aHAJIM3UPOBATH
YTBEPKICHUA C LEJIbI0 BbIABICHUSA
JIOTUYECKH KOPPEKTHBIX u

HEKOPPEKTHBIX PACCYKICHHM.

AHAJIM3UPOBATHL W MOAEJIMPOBATH
HA  s3BIKE TEOMETPUU  pEabHbBIC
CUTyallud, CBS3aHHBIE C KOHYCOM W
[IUTAHIPOM.

HccnenoBaTh MOCTPOCHHBIC MOJICIH,
B TOM 4YHCJI€ U C HCIOJb30BAaHUEM
amnmapara anreOpsl

AKTyaan3upoBaTtb (PakTbl U METObI
MJIAHUMETPHUHU, PEJICBAHTHBIC TEME,
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[Ipukiagaeie 3a7a4u,
CBSI3aHHBIE CO CPEPOii U IIIaPOM.

IToBTOpEHHE:  OKPYKHOCTH
Ha IJIOCKOCTH, BBIYMCIICHUS B
OKPY’KHOCTH, CTAaHJAPTHBIE
no100us

Paznuunbie KOM6I/IH3,I_[I/II/I TCJI
BpamCHUA U MHOT'OI'PaAHHUKOB.

33):[&‘11/1 o teme «Tena u
IMOBCPXHOCTH BPALICHUA)

IMPOBOAUTDL aHAJOI'HH.

CBoboaHo onepupoBaTh
NOHATUSIMH: cdepa W 1Iap, LEHTP,
paauyc, nuameTp cdepsl U mapa.

HUccaenoBarb B3aMMHOE

pacmonoxenue chepsl U TIOCKOCTH.

DopMyJIHUPOBATH OIpe/ieICHUE
KacaTeJIbHOH MIOCKOCTH K cdepe.

Jloka3bIBaTh TECOPEMBI O CBOMCTBE W
NPU3HAKE KacaTeNbHOU MIOCKOCTH.

BoiBoauTH bopmyny VTSI
BBIUMCIICHUS Tutomaan chepsl depe3
paauyc chepsbi.

Pemath cTepeoMeTpuiecKre 3aa4u,
CBsi3aHHBIE cO cdepoii u mapoMm,
HaxOXKJIeHUEM 1uiomann chepsl U eé
JacTeH, IOCTPOCHUEM CeUCHUH cephl u
nrapa.

AHAJTM3UPOBATHL U MOJAEJTHPOBATH
Ha  S3bIKE  TEOMETPUU  peajbHbIe
CUTyalli¥, CBsI3aHHBIE C IIAPOM U
cepoil.

PemaTp nipocThIe 3a/1a4M, B KOTOPBIX
burypupyror KOMOMHAITUU TeN
BpaIlleHUs] 1 MHOTOT'PaHHUKOB.

Hcnoab30BaTh NIpU peUICHUH 3aj1ad,
CBA3aHHBIX CcO cdepoli W mIApoM,
TUTAHUMETPUYECKHE (PaKThl U METOJIBI.

PemaTp cTepeoMeTpuiecKue 3a1auu,
CBSI3aHHBIE C  TeJlaMH  BpallleHUs,
MOCTPOCHUEM CEUYCHHUM TeJl BpalleHHUS, C
KOMOMHAIIMSIMA ~ T€JI  BpallleHUs |
MHOTOTPaHHHUKOB.

IIpoBoaANTH JIOTUYECKH KOPPEKTHBIE
JIOKa3aTeJIbHBIE  PACCYXICHHUS  TIpHU
pellIECHUH  TeOMETPUYECKUX  3ajad,
CBSI3aHHBIX C TEPINEHIUKYISIPHOCTHIO
IIOCKOCTEH.

AHAJIM3UPOBATH U MOJEJIMPOBATH

Ha A3BIKC reoMCcTpuu PCaIbHEIC
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CUTYAIUH, CBS3aHHBIC C
MHOT'OI'PAHHUKaMH.

HccnenoBath IOCTPOCHHBIE MOJIEIH,
B TOM YHCJIE U C UCITOJIb30BAHUEM
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anmnapara aiareopsbl.
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Iomaau
MOBEPXHOCTH U
00BbEMBI

KPYIJIBIX TeJ

O )

O6véM mmnunapa. Teopema
00 00BEME MPAMOTO MUIUHAPA.

[Tnomanu O0KOBOI u
IIOJTHOM IIOBEPXHOCTHU
UUAJIAH]IPA.

Brruncnenue 005EMOB Te C
ITOMOILIBIO OIPEIEIIEHHOTO

unTerpaina. O0bEM KoHyca.
[Imomagu OOKOBOU M MMOTHOU
MOBEPXHOCTH KOHYCA.
CrepeomeTrpuueckue
3a/1auu, CBSI3aHHBIC C
BBIYHCJICHHEM 00BEMOB
UIMHIpPA, KOHYCA.
[Ipukiagaeie
TeMe «OO0BEMBI
IIOBEPXHOCTEN TeEI.
O0bEéM 1mIapa W IMIapOBOTO
cektopa. Teopema 00 00BEME
mapa. [Tnomans chepsi.
CrepeoMeTrpuueckue
3a/1a4u, CBSI3aHHBIE C
BBIUHCIIEHHEM 00BbEMOB 11apa,

mapoBOro CCrMcHTa, N1apoBoro

3aJaud 110
A IUIONIAIH

CeKTopa.
[Ipuxiiagaele  3agadyn MO
TEME «O0BEMBI TEI,

CBsI3aHHBIE C OOBEMOM Iapa u
TUTOIIAIbIO CEPHI.
CooTHOIIEHUS MEXKTY
IJIOMIAIIMU  TIOBEPXHOCTEH M
00BbEMaMH TTOJOOHBIX TEIL.

[TogoOHBIE TEna B
IIPOCTPAHCTBE.
N3menenue 00BEMa

IIPH TI0TO0HH.
CrepeomeTpuueckue
3a/1a4H, CBSI3aHHBIC C
BBIYHCIICHUEM 00BEMOB TEN U
IJIOIIAIEH MOBEPXHOCTEN

CBoboaHo oNnepupoBaTh
MOHATHAMH. 00BEM TeJa, IIIOIIAIb
MOBEPXHOCTH.

DopMyJIUPOBATH OCHOBHbBIE
CBOICTBa OOBEMOB.

Jloka3pIBaTh TeopeMbl: 00 00bEME
muIMHApa; 00  00béMe  KOHyca.
BeiBoauTh (GOpMYNbI SISl BBIUUCICHUS
00BbEMa yCeu€HHOTO KOHYca.

HccaenoBaTh NOCTPOCHHBIE MOJIEIH,
B TOM 4YHUCJIE€ U C HCIOJb30BAaHUEM

anmnapara ajareOphi.

3HaTh BO3MOXKHOCTH PELICHUS 3a7a4
Ha ITIOCTPOCHUE [IUPKYJIEM U JIMHEUKOU, O
KJIACCUYECKUX HEPA3PEIIMMBbIX 3a/1a4ax.

CBobGoaHo onepupoBaTh
MOHSITUAMM: 1apOBOM CErMEHT,
IapOBOM  CJIOW, IIApPOBOM  CEKTOP,
OCHOBAaHME M  BBICOTA  CErMEHTAa,

OCHOBAHHUC U BBICOTA IIApPOBOTO CJIOA.

BbIBOIUTH bopMyITBI TUTST
HaxOXIeHusi  00OBEMOB  MIAPOBOTO
CerMEHTa, IapOBOT0 CEKTOPA, TUIOIIA !
cepsl.

Jloka3piBaTh TeopeMy 00 00BEMeE
nrapa.

PemaTh cTepeomMeTpuueckue 3a1aum,
CBsI3aHHBIEC C 00BEMOM I11apa, MApOBOTO
CEeTMEHTa, IIapOBOTO CEKTOpa,
TJIOMIAIBIO CEPBI.

CpaBHMBaTHL U AaHAJU3UPOBATH
YTBEPKIEHUS C TIENbI0  BBISBICHUSA
JIOTUYECKH KOPPEKTHBIX u
HEKOPPEKTHBIX PACCYKICHHM.

AHAJIM3UPOBATHL W MOAEJTHPOBATH
HA  s3BIKE TEOMETPUU  PCaTbHbBIC
CUTYalllH, CBSI3aHHBIE C 00BEMOM IIIapa,
I1apOBOTO CErMeHTa, IIapOBOTO
CErMEHTA, IJI0IIA/IbI0 C(hephI.
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CBobOoaHoO ONepHpPOBATH
NMOHATHEM: NOHOOHBIE TEJla B
MIPOCTPAHCTBE.
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Boruucasitb 00bEMBI TN C TOMOIIBIO
ONPENEIIEHHOrO UHTErpaa.

Pemars crepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C COOTHOLICHUSAMHU MEXKIY
IUIOUIAASIMU TIOBEPXHOCTEN U 00bEMAMHU
MOJ00HBIX TEJL.

IIpoBOAUTH JTOTMYECKH KOPPEKTHBIE
A0Ka3aTejJbHbIe PAaCCYyKACHUSA TIPU
pElIEHNH  TEeOMETPUYECKUX  3aj1ady,
CBSI3aHHBIX C BEIYUCICHUEM O0BEMOB TE
C TIOMOIIIBIO ONPENEIEHHOTO UHTErpaa,
HAXOXJICHUEM COOTHOLICHUS MEKIY
TJIOMIAIIMU TIOBEPXHOCTEH U 00bEMaMu
IMOJOOHBIX TEI.

AHAIM3HUPOBATH U MOJEJIMPOBATH
Ha  S3bIKE  TEOMETPUM  PEAIbHBIC
CUTyalluu, CBsI3aHHbIE C OO0BEMaAMU U
TIOBEPXHOCTSIMH TEJI, HA JI0KA3aTEIbCTBO
M Ha HaxOXJICHUE TIE€OMETPUUYECKUX
BEJINYMH
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JABuKeHUust
(549)

JIBW>KEHUsT ~ IIPOCTPAHCTBA.
OtobOpaxkenusi. JIBkeHuss u
paBeHcTBO  (uryp.  OOmue
CBOMCTBA JBMKCHHM. Bunabl
JIBUKCHUU MapaJUICIIbHBIN
IIEPEHOC, LEHTpaJIbHAS
CUMMETpHS, 3epKajIbHas
CUMMETpHUs, TOBOPOT BOKPYT
PSIMOA. [IpeoGpazoBanus

noaoOus. [Ipsmas u cdepa
Ditnepa.

['eomeTpuyeckue 3amadn Ha
NPUMCHCHUE JIBHKCHHSI

CBoboaHo onepupoBaTh
MOHSATHAMM: OTOOpakeHHE
NpOCTpaHCTBA Ha ce0s, JABUKEHUE
IPOCTPAHCTBA; LIEHTpalbHas, OoceBas U
3epKajJibHasi CUMMETPUH, MapajuiesIbHbIN
NEPEHOC; PAaBEHCTBO U N0J1001e PUryp.
Jloka3bIBaTh YTBEPXKICHUS O TOM,
YTO LIEHTpalbHasi, OceBasi U 3epKajibHas
CUMMETPHUH, TapajulesIbHbIi  MEePEeHOC
SIBIISIIOTCSL  IBMOKCHUSMH. BBINOJHATH
npeoOpa3zoBaHus MOJA00US.
OnepupoBaTh NMOHATHAMM: TIpsMast
u cepa Diinepa.
Pemiath TeoMeTpuueckue 3amaud C
UCIOJIb30BaHUEM JBUKCHUM.
Hcnoas3oBaTh npu penieHUH 3aaad

ABMIKCHUS IIPOCTPAHCTBA U UX CBOMCTBA.

CpaBHUBATL U AaHAJM3UPOBATH
YTBEPXKICHHUSI C II€JIbI0  BBISBICHHUS
JIOTUYECKH KOPPEKTHBIX u

HEKOPPEKTHBIX PACCYyKICHUM.
HccaenoBaTh MOCTPOECHHBIE MOICIIH.

HUcnonb3oBaTh uudposbie

pecypchl
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IToBTOpEHME,
00001IeHHne
U
CHCTeMaTHU3 AU
3HAHMU

(17 a)

O6oO0maromiee MOBTOPEHUE
MOHATUA W METOIOB Kypca
reomerpun  10-11  kmaccos,
CHUCTEMATU3aLUs 3HAHUN.

Hctopus pa3BUTHUA
CTEpEOMETPUM KaK HAyKHd U €€
pOJib B Pa3BUTUH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

Pemats crepeomeTpuueckue 3agayu
Ha JOKa3aTeJIbCTBO MAaTEMaTHYECKUX
OTHOILICHUM, HaXO0XXICHUE
FEOMETPUYECKUX BEJIMYUH (JIJIUH, YTIIOB,
mommaaei, o0bEMOB).

HUcnonn3oBarh pelLIeHnn
CTEPEOMETPUUYECKUX 3aga4
MJIaHUMETpUUYeCcKue (hakThl U METOIBI.

IIpoBoaANTH JIOTUYECKU KOPPEKTHBIE
JIOKQ3aTeNbHbIE  PACCYXICHUS  MpHU
peLIeHUN CTEPEOMETPUUECKUX u
MJIAHUMETPUUECKUX 3a7a4.

npu

CpaBHMBaTHL W AaHAJM3MPOBATH
peaibHblE  CHUTyalldd W  BBISBIATH
BO3MOXHOCTh €€ MOJIETUPOBAHUS Ha
SI3bIKE T€OMETPHH.

MopeanpoBartb peabHy0
CUTYallMI0 Ha S3bIKE TEOMETPUH W
HCCIe0BATh TOCTPOEHHBIE MOJENH, B

TOM YHCJIE M C HCIOJb30BAaHUEM
anmapara ajareOphi.
Hcnoab3oBaTh KOMITBIOTEPHbBIE

POrpaMMBbl IIPH PELICHUU 3a]1a4.

Honyuars NnpeacTaBJIeHHe 0
r€OMETPUM KaK O pa3BUBAIOIIECHCS
HAayKe, MCCICAYIOIEH OKPYKAIOIIUM
MHD, CBSI3aHHOM  C  pEallbHbIMHU
0o0BbEeKTaMH,  IOMOTAIOMICH  PEIINTh
pEaJIbHBIE KU3HEHHBIE CUTYallUd O PO
CTEPEOMETPUH B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U

KOMIIBIOTCPHBIX TEXHOJIOTUH
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IHoypounoe miianuposanne 'EOMETPUS, 10 knacc

(34 B Hene110, 34 yueOHbIX Heed, UTOro — 102 )

No Jama Tema ypoka
n/n | Ilnan ‘ Dakm
BBenenue B crepeoMeTpuio -234

1 1 neoens OcHOBHBIE MpaBHIIa U300pPAKEHNSI HA PUCYHKE TIOCKOCTH, TTapauIeIbHBIX
HPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA.

2 [TonsaTus crepeomMeTpun: TOUKa, MPsMasi, IOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
npaBuiIa H300paKeHNs Ha PUCYHKE TNIOCKOCTH, MapajlIeIbHBIX MPSMBIX
(oTpe3koB), cepeIMHBI OTPE3Ka.

3 [TonsTHs: nepecekaromnrecs MI0CKOCTH, MepeceKaronirecs npsmas 1 niocKoCTh;
MOJTYTIPOCTPAHCTBO.

4 2 neoens [TonsTHs: nepecexaroniyecs MI0CKOCTH, MEpeceKaronIrecs npsmas 1 niocKoCTh;
MOJTYTIPOCTPAHCTBO.

5 MHororpaHHuKH, H300pa)KeHNUE TPOCTEUIITUX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00BEKTOB.

6 MHororpanHukd, H300paKEeHWE MPOCTEUIINX  MPOCTPAHCTBEHHBIX  (GUTYD,
HECYIIECTBYIOIINX 00BEKTOB.

7 3 neoensn AKCHOMBI CTEpPEOMETPUH U TIEPBBIE CICICTBUS U3 HUX.

8 AKCHOMBI CTEpEOMETPHUH U NIEPBBIE CICACTBUS U3 HUX.

9 AKCHOMBI CTEPEOMETPUH U MEPBbIE caeACcTBUS U3 HUX. CriocoObl 3a1aHus
MPSIMBIX | TJIOCKOCTEH B mpocTpancTBe. O003HAUEHUS MPSMBIX H TIOCKOCTEH.

10 4 neoensn N3o00paxkenue ceyeHuit mupamuipl, Ky0a U MpU3Mbl, KOTOPBIE IPOXOISAT Yepe3 UxX
pebpa. M3obOpaxenne nmepecedeHus MOJYy4eHHBIX TUIOCKOCTeH. PackparmmBanue
MIOCTPOCHHBIX CEUEHUN Pa3HBIMU IIBETAMHU.

11 N300paxkenue ceyeHuit mupamubl, Kyda u Mpu3Mbl, KOTOPbIE TPOXOAT Yepe3 UxX
pebpa. M3ob0paxenue nepeceyeHus MOTYUYEHHBIX IIockocTed. PackpammBanue
MOCTPOCHHBIX CEUEHUH pPa3HbIMH LIBETAMH.

12 N3o00paxkenue ceueHuit nmupamuipl, Ky0a U MpU3Mbl, KOTOPBIE IPOXOIAT Yepe3 Ux
pebpa. M3o0pakeHue nepecedeHus MOTYYEeHHBIX IJIockocTed. PackpammBanue
MOCTPOCHHBIX CEUEHUH pPa3HbIMH LIBETAMH.

13 5 nHeoensn N3o00paxkenue ceyeHuit mupamuibl, Ky0a U MpU3Mbl, KOTOPBIE TPOXOIAT Yepe3 Uux
pebpa. M3o0paxkeHue mepecedeHus MOJy4eHHBIX IIOCKocTell. PackpamuBanue
MOCTPOCHHBIX CEUEHUH pa3HbIMH LIBETAMH.

14 Merton crnefioB [Tl MOCTPOCHHS CEYCHUH.

15 Merton crnefoB [uist mocTpoeHus ceuenuii. CBONCTBa repeceueHuil mpsMbIX U
IIJIOCKOCTEM.

16 6 Hedens Merton cnenoB aist nocTpoeHus cedeHnii. CBONCTBA MEPECEUCHUM MPAMBIX U
IIJIOCKOCTEM.

17 [TocTpoenue ceuenuit B nmupamuiae, Kyoe mo tpem Toukam Ha pebpax. CosnaHue
BBIHOCHBIX YEpPTEXKEHN U 3alUCh IIarOB MOCTPOCHHUS.

18 [TocTpoenne ceuenuii B nupamuiae, Kyoe mo Tpem ToukaMm Ha pebpax. CosnaHue
BBIHOCHBIX YEPTEKEW U 3aMKCh 11arOB MOCTPOECHUSL.

19 7 Hedens [TocTpoenne ceuenuit B nmupamuae, Kyoe mo tpem Toukam Ha pebpax. CosmaHue
BBIHOCHBIX YEPTEKEW U 3aMKCh 11arOB MOCTPOECHUSL.
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20 [MocTpoenue ceuenuit B nmupamuae, Kyoe mo tpem Toukam Ha pebpax. CosmaHue
BBIHOCHBIX YEpPTEKEH U 3aIlMCh 111ar0oB OCTPOSHMUSL.
21 [ToBTOpEHUE ITAHUMETPUH: TEOPEMA O TPONIOPLUUOHANBHBIX O0Tpe3Kax. [lonodue
TPEYTOJIbHUKOB.
22 8 Hedensn [ToBTOpeHue muanuMeTpuu: Teopema Menenasi. PacueTsl B ceUeHUAX Ha
BBIHOCHBIX uepTekax. MicTopust pa3BUTHS INIAHUMETPUU U CTEPEOMETPHUU.
23 KonTpoabHnas padora Nel «Axkcuomsl crepeomerpuu. CeueHus»
B3anMHoe pacnojiokeHue NPAAMbIX B IPOCTPAHCTBE — 64
24 B3aumHoe pacrionoxenue npsiMbIX B mpocTpancTse. CKpelmBarommecs npsmble.
[Ipu3naku ckpemuBaromuxcs npsAmMeix. [lapannenbHbie npsMblie B IPOCTPaHCTBE.
25 9 neoena TeopeMa 0 CylmecCTBOBaHUM M €IMHCTBEHHOCTH MPSAMON MapaJIEIbHONU JaHHOU
MPSIMOM, MPOXOJAIIEH Yyepe3 TOUKY MPOCTPAaHCTBA M HE JIeKallel Ha JaHHOU
npsiMoit. JIeMMa o mepeceyeHnH napajiesIbHbIX MPSIMbIX IJI0CKOCTBIO.
26 [TapannensHOCTB TpeX NpsAMbIX. TeopeMa o Tpex napasuieabHbIX NpsAMBIX. Teopema
0 CKpEUIMBAIOIINXCS NPSIMBIX.
27 [TapamnensHO€ npoekTpoBanre. OCHOBHBIE CBOKCTBA MAPAJIIIEIILHOTO
npoexTupoBanus. 300paxenue pazHbIx GUryp B napamieabHONU MPOESKIHH.
28 10 LlenTpanbHas npoeKius. YToJ ¢ COHAPaBIECHHBIMA CTOPOHAMH. YTOJI MEXKITY
HeOens MPSMBIMH.
29 3aaun Ha JI0Ka3aTeIbCTBO U UCCIIEJOBAHHE, CBA3AHHBIE C PACHOJIOKEHUEM
MPSIMBIX B IPOCTPAHCTBE.
IMapa/ieJbHOCTh NPSIMBIX M IJIOCKOCTEH B MPOCTPaHCTBE — 84
30 [ToHATHS: mapamienbHOCTh NPSAMOM U INIOCKOCTHU B ITpocTpaHcTie. [Ipu3Hak
MapaJJIEIbHOCTU MPSAMON U MII0CKOCTH. CBOMCTBA MapaJIETbHOCTH MPSIMOUN U
MJIOCKOCTH.
31 11 l'eomerpuueckue 3aayud Ha BBIYUCICHHE M JI0KA3aTEIbCTBO, CBS3aHHBIC a
Heodens NapauIeTbHOCTHIO MPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.
32 [TocTpoenue cedenust, IPOXOAIIETO Yepe3 JaHHYIO MPSIMYIO Ha YepTexke U
napajuiesIbHOTO Jpyroi npsiMoi. Pacuer oTHOIIEHHUIA.
33 [TapannenpHas IpoeKys, MPUMEHEHHUE ISl IOCTPOCHUS CeUeHUH Ky0a U
napasuienenunena. CBoiicTBa napaiesenumneaa u npu3Mbl.
34 12 [TapannensHbie miockoctu. [Ipu3Haku napamieabHOCTH ABYX INIOCKOCTEH.
35 Heldens Teopema 0 mapainenbHOCTH U MHCTBEHHOCTH IIJIOCKOCTH, MIPOXOIAIICH yepes
TOYKY, HE TPUHA ICKAIIYIO0 JTAHHOU MIIOCKOCTH U CIIEACTBHS U3 HEE.
36 CpoiicTBa mapamienbHbIX JIOCKOCTEH: 0 MapaiieIbHOCTH MPSAMBIX MePECeUCHHS
U EPECEYCHHUH IBYX MapaJJICIbHBIX INIOCKOCTEH TpeThel.
37 13 CBoiicTBa mapajiesIbHBIX IUIOCKOCTEH: 00 OTpe3Kax MapajlieNbHBIX MPSMBIX,
Heodens 3aKJIFOUEHHBIX MEXKy apaJIEbHBIMU IUIOCKOCTSIMU; O IIEPECEUEHUH MTPSIMOM ©
JBYMsI TApaJJIENbHBIMU TUIOCKOCTSIMH.
IlepneHaMKYISAPHOCTH NPSAMBIX U INIOCKOCTEH B IPOCTPaHCTBE — 254
38 IToBTOpenue: Teopema [Tudaropa Ha mIOCKOCTH.
39 [ToBTOpEHUE: TPUTOHOMETPHS IPSIMOYTOJIBHOTO TPEYT OJIbHUKA.
40 14 CaoiicTBa Ky0a U IPSMOYTOJIBHOTO Mapajieenunesia.
41 Heodens Brruncnenue JUIMH OTPE3KOB B KyOe U IPSIMOYTOJIBHOM MapajlieNenumese.
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42

[lepnieHIUKYIAPHOCTE HPSAMOM M IUIOCKOCTH. [IpH3HaK nepneHIuKyJIApHOCTH
IPSIMOM U TUIOCKOCTH.

43 15 [lepnieHIUKYIAPHOCTE HPSAMOM M IUIOCKOCTH. [IpH3HaK nepneHIuKyJIspHOCTH
Hedens MPSIMON U IJIOCKOCTH.
44 Teopema 0 CylIeCTBOBAHUH U €JUHCTBEHHOCTH IIPSIMOM, IIPOXOASILEH Uyepes
TOYKY IIPOCTPAHCTBA U NEPIEHIUKYISIPHON MIIIOCKOCTH.
45 [InockocTu U nepneHIMKyJIIpHblE UM NPSIMbIE B MHOTOTPaHHUKAX.
46 16 [1nockocTu U NepneHIMKyJIIpHbIE UM NPSIMbIE B MHOTOTPaHHUKAX.
47 Heldens [lepnennukynsp u HakioHHas. [locTpoeHHne nepneHUKYIsApa U3 TOUKH Ha
PSIMYIO.
48 [lepnennukynsap u HakioHHas. [locTpoeHue nepneHuKyaspa U3 TOUKH Ha
MPSIMYIO.
49 17 Teopema o Tpex nepneHaukyaspax (mpsmasi 1 oOpaTHas)
50 neoens Teopema o Tpex neprneHaukyaspax (mpsmasi 1 oOpaTHas)
51 Yroa Mexay CKpelnBaOIMIMMUCS TPSIMBIMHU.
52 18 [Touck nepneHANKYISIPHBIX TPSIMBIX C TOMOIIBIO MEPIEH IUKYISIPHBIX
Helensn IIJIOCKOCTEH.
53 OpToroHaiabHOE MPOCSKTUPOBAHUE.
54 [Toctpoenne cedeHnii Ky0Oa, TPU3MBI, MPABUIBHON TUPAMHUABI C TOMOIIBIO
OPTOTOHAJILHOM TPOEKITUH.
55 19 [TocTpoenune ceueHuit kyOa, MPU3MbI, NPABUIBHOW MNUPAMUIBI C MOMOIIBIO
Heoenn OPTOTOHAJILHOM TPOEKITUH.
56 CummeTpus B IPOCTPAHCTBE OTHOCUTENBHO INIOCKOCTH. [1ockocTH cumMmeTpuii B
MHOTOTPaHHHUKaX.
S7 [Ipu3Hak nepneHIuKyaspHOCTH NPSIMOU U TUIOCKOCTH KaK CIEACTBUE CUMMETPHUH.
58 20 [IpaBusibHBIE MHOTOTPAHHUKH. Pacdér pacCTOsIHMI OT TOUKH JI0 TUIOCKOCTH.
59 Heodens [IpaBunbHBIE MHOTOTPpaHHUKU. Pacuér paccTOsHUI OT TOUKH JI0 IIOCKOCTH.
60 CriocoObl OITYCTUTH MEPIEHANKYISIPbI: CAMMETPHS, CIIBUT TOUKH I10
napasuieibHON IPSIMOIA.
61 21 CrBur 1o HenapasuieJIbHON IPSIMON, U3MEHEHUE PACCTOSHUM.
62 Heoens KonTtpoabHas padora Ne 2 «B3aumHoe pacnoJio:keHue NpsiMbIX U MJIOCKOCTel
B IIPOCTPAHCTBE»
Yrabl u paccrosinus — 164
63 [ToBTOpEHUE: yroy Mexay NPsIMbIMHU Ha IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOPEMa KOCHHYCOB.
64 22 [ToBTOpEHUE: YrOa MEXAY CKPELIIMBAIOIUMUCS IPSIMBIMU B IIPOCTPAHCTBE.
65 Heodens ['eomeTpuueckre METOIbI BHIYUCIICHUS YIJIa MKy IPSMBIMU B
MHOTOIpaHHHUKAX.
66 JIByrpansbiii yron. CBOWCTBO JIMHEMHBIX YIVIOB IByTPAHHOIO yIJIA.
67 23 [lepnenukynspHsie II0cKocTH. CBOKWCTBA B3aUMHO NEPIIEHUKYISIPHBIX
Heodens IJIOCKOCTEH.
68 [Ipu3Hak nepneHIuKyJIIpHOCTU IUIOCKOCTEH; TeopeMa O MpsAMOM IepecedeHust

ABYX IIOCKOCTEH NEPNCHAUKYIAPHBIX TpeTBefI IIJIOCKOCTH.
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69 [IpsimoyromnpHbIi Napauienenune; Kyo; i3MepeHHus, CBOICTBaA IIPSIMOYTOJIbHOTO
napasuieienumnena.
70 24 TeopeMa o 1MaroHany NpAMOYIroJIbHOTO MapajIeenuIea U CIEACTBUE U3 HEE.
71 Helens CrepeoMerprueckie W TPHUKIAJHBIE 3aJauyd, CBS3aHHBIE CO B3aUMHBIM
PacIoJIOKEHUEM TPSIMBIX U IJIOCKOCTEM.
72 [loBTOpEHME:  CKpelMBAIOIIMECS  IpsMble, IMAPALICIBbHBIE  IUIOCKOCTH B
CTaH/IaPTHBIX MHOTOTPAHHUKAX.
73 25 [Tapa mapamienbHBIX IJIOCKOCTEM Ha CKPEIMBAIOLIMXCSA MPSMBIX, PACCTOSIHUE
Helens MEXy CKPEIIMBAIOIIUMHUCS IPSIMBIMH B IIPOCTHIX CUTYaIIHSX.
74 PaccrosiHre OT TOUKH 10 TVIOCKOCTH, PACCTOSIHUE OT MPSAMOM JI0 TUIOCKOCTH.
75 Borunicnenue paccTossHUN MEXTy CKPEIIMBAIOIIMMUCS IPSIMBIMU C TOMOIIIBIO
MEPIEHUKYIIIPHON TUIOCKOCTH.
76 26 TpexrpaHHblii yroJ, HEpaBEHCTBO JUIsl TpeXrpaHHbIX yrioB. Teopema [ugaropa,
Hedens TEOPEMBI KOCHHYCOB U CUHYCOB JUIsl TPEXTPAHHOTO YTJIa.
7 DNeMEeHTHI CheprUecKO TeOMETPUN: T€0Ie3NYECKUE JIMHIUU Ha 3eMIIe.
78 KonTpoabHasi padora Ne 3 «Y1ibl H paccTOSTHHS»
MHororpanHuku - 74
79 27 Cucremaru3zanusi 3HaHUN «MHOTOTpaHHUK U €r0 AJIEMEHTHD)
80 Heoens [Inpamua. Bunael nupamua. IpaBunbHas nupamuaa.
81 [Ipusma. [Ipssmas u HakiIoHHas pu3MBbl. [IpaBriibHas pu3Ma.
82 28 [Ipsimoii napanienenunena, NpIMOYroJIbHBIN Mapauieenune, Kyo.
83 HeOens Brinyknsie MHOTOrpanHuKU. Teopema Ditepa.
84 Brinyknsie MHOTOrpanHuku. Teopema Ditnepa. [IpaBusibHbIE U OJTyTPaBUIbHBIE
MHOT'OI'PaHHUKHU.
85 29 KonTtposbHas padora Ne 4 «MHOrorpaHHUKH
Helens
BekTopsbl B npocTpancTtee — 10
86 [TonaTHE BeKTOpa HA IVIOCKOCTH U B IIPOCTPAHCTBE.
87 CymMMa BEKTOpPOB.
88 30 Pa3HoCTh BEKTOPOB.
89 Hedens [IpaBuno napannenenunena.
90 YMHOXEHUE BEKTOpa Ha YUCIIO.
91 31 Paznoxxenue BekTopa 1o 6a3ucy Tpex BEKTOPOB, HE JIEKAILIUX B OJHOM MJIOCKOCTH.
Hedens
92 CkansipHo€e Ipou3BeICHUE.
93 Brluucnenue yria Mex1y BEKTOpaMHu.
94 32 [Ipocreiimme 3an1a4u ¢ BEKTOPaMH.
95 Heodens [IpocTeiimue 3aaa4n ¢ BEKTOpaMH.
IToBTOpEeHuUe, 00001eHNE U CHCTEMATH3AUMS 3HAHUI — 34
96 O06o0mmenne U cucreMarusanus 3HaHUN «B3anMHOE pachoyioKeHUE MPSIMBIX U
IUIOCKOCTEN B TPOCTPAHCTBE»
97 O6o0meHne u cucreMaTu3anus 3HaHui « MHOTOTpaHHHUKID)
98 33 HroroBas koHTpoJIbHAs paboTa
Hedens
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Pezepe — 4 u.

HUTOI'O - 1024

IHoypounoe muianuposanne 'EOMETPUS, 11 knacc

(34 B Hene110, 34 yueOHBIX Heed, UTOro — 102 4v)

No Jama Tema ypoka
nwn | Inan Dakm
AHaJMTHYeCKas reoMeTpus - 154

1 [ToBTOpenue Temspl «KoopauHaTel BEKTOPA HA TUIOCKOCTU U B TIPOCTPAHCTBE»
2 [ToBTOpenue Templ «CKansipHOE MPOU3BEIEHUE BEKTOPOB)
3 [ToBTOpeHue Tembl «Brruncnenus yria Mexay BEKTOpaMU B IPOCTPAHCTBE»
4 [ToBTOpEHUE TEMBI «Y paBHEHUE MPSIMOU, TPOXOAAIIEH YEPE3 ABE TOUKU
5 YpaBHEHHE MJIOCKOCTH, HOpMaJjlb, YpaBHEHUE TUIOCKOCTH B OTPE3Kax.
6 YpaBHEHHE MJIOCKOCTH, HOpMaJlb, YpaBHEHUE TUIOCKOCTH B OTPE3Kax.
7 BekropHoe npousBeneHue.
8 JIuHeiHbIe HEpaBEHCTBA, JIMHEHHOE TPOrpaMMUPOBAHHE.
9 JIuHeiHbIe HEpaBEHCTBA, JIMHEHHOE TPOrPaMMUPOBAHHE.
10 AHanuTU4YeCKrue METO bl pacu€ra yriia Mexay IpsIMbIMU B MHOTOTPDAHHUKAX.
11 AHanuTH4YeCcKre METObl pacu€ra yriia Mexay IpsIMbIMU B MHOTOTDAHHUKAX.
12 ®opmya pacCTOSIHUS OT TOUYKHU J0 IJIOCKOCTH B KOOPAWHATAX.
13 Haxosxnenne paccTosTHUI OT TOYKH JI0 TIJIOCKOCTH B KyOe€.
14 HaxosxieHne pacCTOsIHMI OT TOUKH JI0 IVIOCKOCTH B IPABUIIBHOM MUpaMUJIE.
15 KonTtposibHas padora Ne 1 «KAHajmuTHYecKasi reoMeTPHUsD

IToBTOpEHUe, 00001IeHNE U ccTeMaTH3AUA 3HAHUN «MHOrorpaHHuku. CedyeHusi MHOTOTPAaHHUKOB) —

154

16 CedeHusi MHOTOTPAHHUKOB: CTaHIAPTHBIE MHOTOIPAHHUKH.

17 CedeHusi MHOTOTPAHHUKOB: METO]I CJIEJIOB.

18 CedeHusi MHOTOTPAHHUKOB: CTaHJIAPTHBIE TJIOCKOCTH, NTEPECEUCHUS MPSAMBIX U
INIOCKOCTEM.

19 [TapannenpHble NPSAMbIEC U IIJIOCKOCTH: apaJlIeJIbHbIE CEUCHUS.

20 [TapannenpHble NPAMbBIEC U INIOCKOCTH: PacyeT OTHOIICHUH.

21 [TapannenpHble NpsIMbIE U TUIOCKOCTHU: YTJIbI MEXK/Y CKPELIMBAIOLIUMUCS
MPSIMBIMHU.

22 [lepnenqukynsipHbIE TPSIMBIE U MIJIOCKOCTH: CTAHIAPTHBIE MapPbI
NEePHEHANKYIAPHBIX MJIOCKOCTEN U MPSAMBIX, CHMMETPUU MHOTOTPAHHUKOB.

23 [lepnenqukynsipHbIE TPSIMBIE U IIJIOCKOCTH: TEOPEMA O TPEX MEPHEHIUKYIISIPAX.

24 [lepnenqukynsipHbIE NPSIMBIE U MIJIOCKOCTH: BBIUNUCIEHUS AJIVH B
MHOT'OIPaHHUKAX.

25 [loBTOpeHne: TUIOMIAAM  MHOTOYTOJNBHUKOB,  (OpMynabl s IUIOMIAJICH,

Co00paxeHus Moa00usl.
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26 [loBTOpEeHMe: TUIOMAAM  MHOTOYTOJIBHUKOB,  (OpMynabl s IUIOMIAJICH,
CO00paxeHus Moa00usl.

27 [loBTOpEeHWE: TUIOMAAXM  MHOTOYTOJIBHUKOB,  (OpMynabl s IUIOMIAJICH,
CO00paxeHus moa00usl.

28 [Inomaau ceyeHUil MHOTOTPaHHUKOB: IUIOLIAIM MOBEPXHOCTEH, pa3pe3aHusi Ha
4acTH, COOOpakeHUsI 0100usl.

29 [Inomaau ceyeHUil MHOTOTPaHHUKOB: ITUIOMIAIM MOBEPXHOCTEH, pa3pe3aHusi Ha
4acTH, COOOpakeHUsI 0100usl.

30 Kontpoabnas padora Ne 2 «IloBropenue: Muororpanuuku. Ceuenus
MHOTOTPAHHUKOBY

O0bém MHOrOorpanuuka — 174

31 O6bem Tena. O0beM NPSIMOYTOIBLHOTO TTapaJUIeTIeHIIe 1a.

32 3anauu 00 ynBOCHHH Ky0a, O KBaaparype Ky0a; 0 TPUCEKIIUH yria.

33 CrepeoMeTpHueCcKHe 3a/1auH, CBSI3aHHbIE C 00BEMOM TIPSIMOYTOJBHOTO
napaJiesernure/a.

34 [MpuknamHbie 3a1a4M, CBSI3aHHBIC C BEIYHCICHHEM 00beMa IPSMOYTOJIBHOTO
napaJiesenuIe a.

35 OOBeM MpsIMO# TIPU3MEI.

36 CrepeoMeTpHYeCKHe 33]]a9d, CBI3aHHBIC C BEIYUCIICHUEM 00BEMOB TIPSIMOit
TIPU3MEL.

37 [Ipuknagaeie 3a1a49d, CBSI3aHHBIE C 00BEMOM MIPSMOM TIPU3MEI.

38 Brruucienue 00BEMOB TEn € TOMOIIBIO OMpeAesieHHOro uHrerpaina. Oobem
HAKJIOHHOM MPHU3MBI.

39 Brruucinenue 00BEMOB TEn € TOMOIIBIO OMpeAesieHHOro uHTrerpaina. Oobem
HAKJIOHHOW MUPAMHUIBI.

40 ®opmyna oobema nupamuibl. OTHOLIEHHE 00BEMOB TUPAMU/ C OOILIUM YTIIOM.

41 ®opmyna oobema nupamuibl. OTHOLIEHHE 00BEMOB TUPAMU/] C OOILIUM YTIIOM.

42 CrepeoMeTpHruecKkue 3aauu, CBI3aHHBIE C BBIYUCIEHUEM 00bEMOB HAKIIOHHOMN
IPU3MBI.

43 CrepeoMeTpHruecKue 3aauu, CBA3aHHbIE ¢ 00beMaMu MUPAMHUIBI.

44 [Ipuknanueie 3anaun no reme «OObEMbI TeND», CBSI3aHHBIE ¢ 00BEMOM HAKJIOHHOU
MPU3MBI.

45 [Ipuknanueie 3anaun no Teme «OObEMBI TeN», CBSI3aHHBIE C 00BHEMOM MUPAMU/IBL.

46 [Ipumenenne o0beMOB. BoruricieHue paccTosHUS 10 TIOCKOCTH.

47 KonTtpoabHnas padora Ne 3 «O0beM MHOTOTPaHHUKA)

Tena Bpamenns — 244

48 HunuHapudeckas MOBEPXHOCTh, 00pa3yIoIUe MUIUHAPUIECKON TOBEPXHOCTH.

49 Hwmnap. [psamoit kpyrosou nuinuHap. [lnomans MoBEpXHOCTH LIWJIMHIPA.

50 Konunueckast moBepxHOCTh, 0Opa3yrolue KOHN4IecKo# moBepxHocT. Konyc.

51 Ceuenre KOHyca INIOCKOCTHIO, MAPAIIENBHOMN MIIOCKOCTH OCHOBAHUS.

52 Ycedennslit konyc. M300paxeHne KOHyCOB U YCEUEHHBIX KOHYCOB.

53 [Tnomaas OOKOBOM M MOJTHOM MOBEPXHOCTH KOHYCA.

54 [Tnomaas OOKOBOM M MOJTHOM MOBEPXHOCTH KOHYCA.
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95 CrepeoMeTpuieckue 3a/ladyd Ha J0Ka3aTeIbCTBO W BBIYMCIICHHE, MOCTPOCHHEM
CEUYEHUI LIUIUH/pA, KOHYCA.

56 CrepeoMeTpuieckue 3a/ladyd Ha J0Ka3aTeIbCTBO W BBIYMCIICHHE, MMOCTPOCHHEM
CEUYEHHU LIUINH/pA, KOHYCA.

57 [IpuknagHele 3a1a4u, CBSI3aHHBIE C LIWIMHIPOM.

58 [IpuknanHeie 3ana4n, CBSI3aHHBIE C LIMHIPOM.

59 Cdepa u map.

60 [Tepeceuenue cheprr u mapa ¢ miockocthio. Kacanue mapa u cepbl
IUTOCKOCTBIO. B u m300pakeHue mapa.

61 [Tepeceuenue chepsrr u mapa ¢ miockocthio. Kacanue mapa u cepbl
TUTOCKOCTHI0. By 1 n300pakenue mapa.

62 VYpasuenue chepsl. [Lnomans ceprr u ee yacTeid.

63 Cummerpust cdepsl U mapa.

64 CrepeomeTpruecKye 3ajaui Ha JOKA3aTeLCTBO U BEIYMCIICHUE, CBSI3aHHBIE CO
cdepoil u mapom, MOCTPOESHUEM UX CEUCHUM MIIOCKOCTHIO.

65 CrepeomeTpruecKie 3a7adll Ha JOKA3aTeIbCTBO W BBIYMCIICHHWE, CBS3aHHBIE CO
cdepoil u mapom, MOCTPOESHUEM WX CEUCHUH TIIOCKOCTHIO.

66 [Ipuknagaeie 3aaa49u, CBsI3aHHBIE CO CEepoil U IapoMm.

67 [ToBTOpEHUE: OKPYKHOCTH HA INIOCKOCTH, BBIYUCIIEHUS B OKPYKHOCTH,
CTaHJapTHBIE TIOI00NSI.

68 Paznmunbie KOMOWHAIIMY TEJT BPAIEHUS K MHOTOTPAHHUKOB.

69 3agaun no Teme «Tena u MOBEPXHOCTH BPAILICHHSI

70 3agaun no Teme «Tena u MOBEPXHOCTH BPAILICHHSI

71 KonTtposbHas padora Ne 4 «Tesia 1 moBepXHOCTH BpallleHHUsD)

ILomaau mMoBepXHOCTH M 00BEMBI KPYIJIBIX TeJ — 94

72 O6bem mumHApa. Teopema 06 o6beMe MPSMOTO ITUITHHIIPA.

73 Brruncienue 00beMOB TeI ¢ TOMOIIBIO ONIpeiesieHHOTo uHTerpaia. Oobem
KOHYCa.

74 [Tmomaan GOKOBOM | MOJTHOM MTOBEPXHOCTH KOHYCA.

75 CrepeoMeTpHrueckue 3aauu, CBI3aHHbIE C BBIYUCIEHUEM 00bEMOB IIMIIMH/PA,
KOHYCa.

76 [Ipuknanueie 3anaun 1o Teme «OO0bEMBbI U IJIOLIAIN TOBEPXHOCTEH TeIl.

77 O6mbeM mrapa u mapoBoro cekropa. Teopema 06 oo0beme mapa. [Lnomans cdepsi.
CrepeoMeTpHrueckue 3a/1auu, CBSA3aHHbIC C BHIYHCICHHEM 00bEMOB I11apa,
[IAPOBOTO CEIMEHTA U IIapOBOT0 CEKTOpA.

78 [Ipuknanueie 3anaun 1o Teme «OO0bEeMBI TeN», CBSI3aHHBIE ¢ 00BEMOM IIapa
wiomapo chepsl. COOTHOLIEHHUS MEXKIY MIIOMIAIIMH MTOBEPXHOCTEH
00bEMamMu MOJOOHBIX TETI.

79 ITooOHbIe Tena B mpocTpaHcTBe. M3MeHeHne o0beMa npu 1o 1001H.
CrepeomeTpHUecKUe 3a/1a41, CBSI3aHHBIE C BBIYMCICHHEM 00bEMOB TeI U IJIOIaeiH
MOBEPXHOCTEN.

80 KonTpoabnas padora Ne 5 «Ilsiomaan noBepxHocTH H 00beMbl KPYIVIbIX

TEJD»

JABukenus — Su
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81 JBuxenus npocrpanctBa. OtoOpaskeHus. J[BrKeHNS 1 paBEHCTBO (QUTYP.
OOm1re cBoiicTBa IBUKECHUM.

82 Buapl nBrKeHUi: apaJyIeabHbIA IEPEHOC, LIEHTPAIbHA CUMMETPUS, 3epKajlbHas
CUMMETPHSI, TOBOPOT BOKPYT MPSMONA.

83 [Ipeo6pazoBanms moaoowus. [Ipsmas u cdepa Ditnepa.

84 I'eoMeTpuueckue 3a1a4n Ha IPUMEHEHUE IBUKECHUS.

85 KonTpoabnas padora Ne 6 «BeKTOpbI B IPOCTPAHCTBE»

IloBTOpEeHuUe, 00001IeHNEe U cUCTeMAaTU3aUMs 3HAHU — 174

86 Ob6o06maromee MOBTOPEHUE MOHITHI U METOI0B Kypca reomerpun 10-11 xiraccos,
cucreMarn3anus 3HaHul: «[lapamenpHOCTh NIPSAMBIX U IJIOCKOCTEN B
MIPOCTPAHCTBE

87 Ob6o06maromee MOBTOPeHUE MOHATHI U METOI0B Kypca reomerpun 10-11 kinaccos,
cucTeMarn3anus 3HaHu: « BEeKTOpbI B MPOCTpaHCTBE)

88 Ob6o06maroree MOBTOPeHNE MOHATHI M METOI0B Kypca reomerpun 10-11 kinaccos,
cucTeMarn3anus 3HaHu: « BEeKTOpbI B MPOCTpaHCTBE)

89 Ob6o06maroriee MOBTOPEHUE OHATHIA M METOI0B Kypca reomerpun 10-11 kimaccos,
cucreMaTH3anus 3HaHui: «O0beM MHOTOTPaHHUKA»

90 Ob6o06maroree MOBTOPEHUE OHATHI M METOI0B Kypca reomerpun 10-11 kimaccos,
cucreMaTH3anus 3HaHui: «O0beM MHOTOTPaHHUKA»

91 Ob6o06maroree MOBTOPEHUE OHATHI U METOI0B Kypca reomerpun 10-11 kimaccos,
cucreMaTu3anus 3HaHui: «[lnomanm noBepXHOCTH U 0OBEMBI KPYIJIBIX TEI»

92 O6o0061aroniee TOBTOPEHHE MOHITHI U METOJ0B Kypca reomerpun 10-11 kaccos,
cucreMaTu3anus 3HaHui: «[lnomanm noBepXHOCTH U 0OBEMBI KPYIJIBIX TEI»

93 HTorosasi KOHTpPOJILHasA padoTa

94 HTorosasi KOHTpPOJILHasA padoTa

95 [ToBTOpEeHuUe, 0000IIEHNE U CHCTEeMAaTH3aIIHs] 3HAHHUA.

96 HcTopust pa3BUTHSA CTEPEOMETPUH KaK HAyKU U €€ poJib B pa3BUTHH COBPEMEHHBIX
MH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHH.

97 HcTopust pa3BUTHSA CTEPEOMETPUH KaK HayKU U €€ poJib B Pa3BUTUU COBPEMEHHBIX
MH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHH.

98 HcTopust pa3BUTHSA CTEPEOMETPUH KaK HAyKU U €€ poJib B pa3BUTHH COBPEMEHHBIX
MH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHH.

99 HcTopust pa3BUTHS CTEPEOMETPUH KaK HAyKU U €€ pOJib B Pa3BUTUU COBPEMEHHBIX
MH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHH.

100 HcTtopust pa3BUTHS CTEPEOMETPUH KaK HAyKU U €€ poJib B pa3BUTHH COBPEMEHHBIX
MH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHH.

101 HcTopust pa3BUTHS CTEPEOMETPUH KaK HAyKU U €€ poJib B pa3BUTHH COBPEMEHHBIX
MH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHH.

102 HcTopust pa3BUTHS CTEPEOMETPUH KaK HAyKU U €€ poJib B pa3BUTHH COBPEMEHHBIX

HWHKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOT 15078

HTOI'O - 1024
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