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MOACHUTEJIBHAS 3AIIUCKA
HEJIN U3YYEHUA YYEBHOI'O KYPCA

I'eomeTpus siBnsieTcs] OJHUM U3 0A30BBIX KYpCOB Ha YpPOBHE CpETHEro o0Iero oopazoBaHus, Tak Kak
o0ecreynBaeT BO3MOXXHOCTh HM3YyYCHHUS IUCITUIUIMH ©CTECTBECHHOHAYYHOW HANpPABJICHHOCTH W IPEIMETOB
ryMaHUTApHOTO IWKIa. [ToCKOMBKY JOrHYeckoe MBINUICHHE, (hOpMUpyeMOoe TIPH U3YYCHUU O0YJarOITUMUCS
MOHSATUMHBIX OCHOB TE€OMETPUM, TPH JI0OKA3aTeNIbCTBE TEOPEM U TIOCTPOSCHUH IWEMOYKU JIOTHYECKHUX
YTBEP)KJICHUN TMpHU PEHICHMH TEeOMETPUUYSCKHX 3aJlad, YMEHHE BBIJBUTATh M OIPOBEPraTh T'HIIOTE3BI
HEMOCPEJCTBEHHO HCIIONB3YIOTCS TPH  PEIICHWH 337a4 eCTCCTBEHHOHAYYHOrO IMKJIA, B YaCcTHOCTH
¢bu3nyeckux 3aaad.

Ilens ocBoeHMsI mMporpaMMmbl yuyeOHOro kKypca «l'eoMerpus» Ha yriyOJEHHOM YpOBHE — pa3BUTHE
WHIUBUIYATBHBIX CIIOCOOHOCTEH 00ydJaronuXxcs Py U3YUYCHUU TEOMETPHH, KaK COCTaBIISIONICH MPeIMETHOM
obnactu «Marematuka U HHPOpPMATHKAy yepe3 00ecredeHre BO3MOXKHOCTH MTPHOOPETEHUS U UCTIOIB30BAHHUS
Oonee TIYOOKMX TE€OMETPUUYECKUX 3HAHMM M JEHCTBHUM, CEU(PUIHBIX TE€OMETPHH, U HEOOXOIUMBIX IS
YCIIENTHOT 0 MPo(ecCHOHATEHOTO 00pa30BaHMUsI, CBSI3aHHOTO C UCTIOIH30BAaHUEM MATEMATHUKH.

[IpuoputeTHBIME 3a7auaMu  Kypca TE€OMETPUU Ha YriayOJIEHHOM YpOBHE, PACHIMPSIONIUMU U
YCHJIMBAIOIIUMH Kypc 06a30BOI'0 YPOBHSI, SBIISFOTCSI:

® pacHIMpeHue TPEJCTABICHUS O TEOMETPUM KaK YacTH MHPOBOH KYJIbTYpel W (QopMUpOBaHHUE
OCO3HAHUS B3aUMOCBSI3U TEOMETPHH C OKPYKAIOIIUM MHPOM;

e popMHpOBaHUE MPECTABICHHS O MPOCTPAHCTBEHHBIX (PUTypax Kak O BaXHEUIIUX MATEeMAaTUYECKUX
MOJICJISIX, TIO3BOJISTFOIIMX OMKCHIBATh U U3Y4YaTh Pa3HbIC SBJICHUS OKPYXKAIOIIETO MUPA; 3HAHUE TOHITHHHOTO
arnmapata 1o pazaeny «CrepeoMeTpus MKOIBHOI0 Kypca reOMETPHH;

e opMHpOBaHNE YMEHHUS BIAJETh OCHOBHBIMH MOHSATHUSIMHU O MPOCTPAHCTBEHHBIX (urypax m ux
OCHOBHBIMHU CBOMCTBaMH; 3HaHUE TeopeM, GOpMYJI U YMEHUE MX MPUMEHSITh; YMEHUS JI0Ka3bIBaTh TEOPEMBI U
HaXOJWUTh HECTAHAAPTHBIC CIIOCOOBI PEIICHHUS 3a/1a4;

e (opMHUpOBaHHE YMEHUS PACIO3HABATh HA YEPTEkKAX, MOJIENISAX U B PEATHHOM MHPE MHOTOTPaHHUKH U
TeJa BpallleHHs; KOHCTPYHUPOBATh TEOMETPHUIECKHUE MOJICIIH;

e popMHpOBaHUE MTOHUMAHHS BO3MOKHOCTH aKCHOMATHYECKOT0 TTOCTPOCHUS MAaTEMAaTUICCKIX TCOPHIA,
(dhopMupOBaHrE TOHUMAHUS POJIM AKCHOMATUKHU TIPH MPOBEICHUH PACCYKICHUM;

e popMHpoOBaHUE YMEHHS BIaJE€Th METOAAMH JOKa3aTeIbCTB U alTOPUTMOB pEIICHHS; YMEHHUS HX
MIPUMEHSITh, TIPOBOJIUTH JTOKa3aTEIbHBIC PACCYXKJICHHS B XOJIE PEIICHHS CTEPEOMETPUICCKUX 3a7ad M 3aJ1a4 C
MPAKTUYECKUM COJiepKaHueM; (opMHUpOBaHUE TMPEACTABICHUS O HEOOXOIUMOCTH JOKa3aTeIbCTB TPHU
O00OCHOBAaHUU MATEeMATUYECKUX YTBEPXKICHUW U POIMM AaKCHOMATUKA B TMPOBEACHUU JEAYKTUBHBIX
pacCyxJIeHUi;

® Pa3BUTHE M COBEPIICHCTBOBAHWE WHTEUICKTYAIBHBIX M TBOPYECKUX CIIOCOOHOCTEH OO0YyJaroImxcs,
MO3HABATENbHOW aKTUBHOCTH, MCCIIEIOBATEIbCKIX YMEHUH, KpUTHUHOCTH MBIIIJICHUS, HHTEpeca K U3y4eHUIO
T€OMETPHH;

e popmupoBanue (PYHKIHMOHATLHOM TPAMOTHOCTH, PEIICBAHTHOW TEOMETPHUU: YMEHHUS paclo3HaBaTh
MPOSIBIICHUS] TEOMETPUUECKUX MOHSATHH, 00BEKTOB M 3aKOHOMEPHOCTEH B PEATbHBIX JKU3HCHHBIX CUTYALUSIX U
NPy W3YYCHUU JPYrMX Y4EOHBIX TMPEAMETOB, TMPOSBICHHS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICTTHPOBAHUS PEATBHBIX CHUTYAIllUH, UCCIICIOBAHUS TTOCTPOSHHBIX MOJICICH, HHTEPIPETAIIUU TTOTYdSHHBIX
pE3yIbTaTOB.

OcHoBHbIE cojiepkaTenbhble JIMHUU Kypca «['eomerpumn» B 10—11 knaccax: «I[IpsiMble U MI0CKOCTH B
MPOCTpaHCTBE», «MHororpanHukny, «Tena BpameHus», «BeKTOpbl U KOOPIUHATHI B MPOCTPAHCTBE,
«/IBMKEHHS B POCTPAHCTBEY.



ChopmymupoBanHoe B DepepalbHOM TOCYIapCTBEHHOM 00pa30oBaTEIbHOM CTAaHIAPTE CPEIHEro
obmero oOpa3oBaHus TpeOOBaHHWE «YMETh OMNEPUPOBATH MOHATHSAMH», PEIEBAHTHBIX TEOMETPHH Ha
yrayoséHHoM ypoBHe oOydeHust B10—11 kimaccax, OTHOCHTCS KO BCEM COJIEPIKATEIbHBIM JIMHUSM y4€OHOTO
Kypca, a GOpMHUPOBAHKE JIOTUUECKUX YMEHUN paclpeaesieTcss He TOJIBKO M0 COACPKATETBHBIM JIMHUSM, HO H
no rogam oOyuenus. CoaeprkaHue 00pa3oBaHUS, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yiabTaTaM OCBOCHUS
[IpumepHoii paboueil mporpamMmsl, pacrpeAeaEHHBIM 110 ToaM 00y4YeHHs], CTPYKTYPHUPOBAHO TAKUM 00pa3oM,
YTOOBI KO BCEM OCHOBHBIM, NMPUHIIMIHUAIBHBIM BOMpPOCAM OOydYaroiuecss oOpaniaiuch HEOJHOKPATHO. ITO
MO3BOJISIET OPraHU30BaTh OBJAJCHUE T€OMETPUYECKUMHU IMOHSATUSMU M HaBBIKAMHM IOCIEAOBATEIBHO U
MOCTYNATEIbHO, C COOMIOACHUEM MIPUHIUIA IPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOLIYI0 CUCTEMY
TCOMETPUYECKUX TMPEJACTABICHUN OOy4aroMMXCs, pacmmpss W yriyomss e€, o0pasys TpoYHbIe
MHO>KECTBEHHBIE CBSI3H.

[Tepexon K M3yUEHHUIO TEOMETPUH Ha YrIIyOJIEHHOM YPOBHE MO3BOJISIET:

— €03/1aTh yCJIoBUS s quddepeHIanui 00ydeHMs, TOCTPOSHUST HHIUBUTyaTbHBIX 00pa3oBaTeIbHBIX
nporpamm; o0ecrednTh YriayOJEHHOe U3Y4YeHHE TeOMETPHH KaK COCTaBISIONIEH ydeOHOro mpeamera
«MaremaTuka;

— MOATOTOBUTH OOYYAIOUIUXCS K MPOJOKEHUIO M3YYCHHS MaTeMaTUKU ¢ Y4ETOM BhIOOpa Oymyiien
npocdeccuu, odecrneynBasi IPeeMCTBEHHOCTh MEXAY OOIIMM U MPOodeCCHOHATBHBIM 00Pa30BaHHUEM.

MecTto y4eOHOro Kypca B y4eOHOM IVIaHe

B YueOGHoMm mutane Ha m3ydeHume yriyOn€éHHOro kypca reomerpun B 10—11 kimaccax oTBomuTCs He
MeHee 3 yueOHBIX 4acOB B HEEIIO B TEUCHHE Ka)JIOro rofa oOydeHHs, BCEro 3a JiBa roja o0y4eHHs — He
MmeHee 204 yyeOHBIX 4acoB.

Ilnanupyemble npeaMeTHbIE pe3yJbTaThl 0cBOeHUs [IpumepHoii padoyeil mporpaMmel (110 rogamM
o0yueHus)

OcBoenue yuebHOro kypca «l'eomerpus» Ha ypoBHE CpeqHEro o0Iero oopa3oBaHus JODKHO
o0ecrneunBaTh JOCTHKEHHE CIEAYIOUIUX MPEeIMETHBIX 00pa30BaTEIbHBIX PE3YIbTAaTOB:

10 kmace

e  (CB00OAHO OMEpUpPOBaTH OCHOBHBIMH MTOHATHSAMHU CTEPEOMETPHUH ITPH PEIICHUH 33134 U MPOBEACHUH
MaTeMaTHYECKUX PACCYXKIACHUH.

e [IpuMeHATH aKCHOMBI CTEPEOMETPUU H CIECICTBHS U3 HUX NP PEIICHUH T€OMETPUIECKHX 3a/1a4.

e KrnaccupunupoBars B3aUMHOE PACHOJIOXKEHHUE MPSMBIX B MPOCTPAHCTBE; MJIOCKOCTEH B MPOCTPAHCTBE;
IPSAMBIX M TUIOCKOCTEH B TPOCTPAHCTBE.

e  (CB00OIHO OMEPHPOBATH MOHATUSIMH, CBS3aHHBIMHU C YTJIAMU B IPOCTPAHCTBE: MEXY PSIMBIMA B
IIPOCTPAHCTBE; MEXKAY MPSIMOH U IJIOCKOCTHIO.

e  (CB000AHO ONEPUPOBATH MOHATUAMH, CBA3aHHBIMU C MHOT'OI'PaHHUKAMH.

e (CB00OAHO pacro3HaBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (IpU3Ma, MUPAMHUIA, TPSIMOYTOIbHBINA
napajuieJenunen, Kyo).

e KiaccudpuiupoBars MHOTOrpaHHUKH, BHIOUPast OCHOBaHMS JJIs KJlacCU(UKauu.

e (CB000AHO ONEpPUPOBATH MOHATUAMH, CBA3aHHBIMU C CEYEHUEM MHOTI'OI'PAaHHUKOB IJIOCKOCTBIO.

e  BrmonHATh mapajuieNbHOE, IIEHTPAIbHOE U OPTOrOHAJIBHOE MPOEKTHPOBAaHNE (UTYp HA TUIOCKOCTH;
BBITIOJTHATH H300pakeHUsT GUTYp Ha MIIOCKOCTH.



CtpouTh ce4eHHs] MHOTOTPaHHUKOB PA3JIMYHBIMUA METO/IaMH, BBIIOJIHATh (BBIHOCHBIE) MJIOCKHE YEPTEKHU
U3 PUCYHKOB IPOCTHIX 00BbEMHBIX (PUTYp: BU]I CBEpXY, COOKY, CHU3Y.

Bbraucnare miomaam noBepXHOCTe MHOTOIPaHHUKOB (ITpU3Ma, THpaMH/Ia), FTEOMETPUUECKUX TeJl €
npuMeHeHueM Gopmy.

CB00OJIHO OmnepUpoOBaTh MOHATHAMH: CUMMETPUS B MPOCTPAHCTBE; LEHTP, OCh U MIOCKOCTh CUMMETPHH;
LEHTP, OCh U MIIOCKOCTh CUMMETPHH (PUTYpBI.

CB000/IHO ONEPUPOBATH MOHATUSIMHU, COOTBETCTBYIOLIMMHU BEKTOPAM U KOOPJMHATaM B IPOCTPAHCTBE.
BrInonHATE AeWCTBUS HAJl BEKTOPAMH.

Pemats 3agaum Ha /10Ka3aTeIbCTBO MAaTEMaTHYECKUX OTHOIIEHUM M HAXOXJAECHHUE T'€OMETPUYECKUX
BEJIMYMH, NPUMEHAS W3BECTHBIE METOAbl NPU PELICHMM MaTEMaTHUYECKUX 3a7ad IOBBIIIEHHOTO H
BBICOKOI'O YPOBHS CJIIOKHOCTH.

[TpumeHsTh mpocTeile MpOorpaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI TNpU
pELLIEHUHU CTEPEOMETPUUECKUX 3aau.

W3Bnekatb, mnpeoOpa3oBbIBaTb W HHTEPNPETHPOBATH  MHMOPMAIMIO O  MPOCTPAHCTBEHHBIX
reoMeTpUUYecKuX (purypax, npeacTaBIeHHYIO Ha YePTEKaX U PUCYHKAX.

[IpyuMeHsTh MONy4YEHHbIE 3HAHMUS HAa MPAKTUKE: CPAaBHUBATh M AHAJIM3MPOBATh peajbHbIE CUTYallHH,
OPUMEHATh M3y4YE€HHBIE MOHATUS B Mpollecce MOMCKA PELIeHHS MaTeMaTH4ecKu C(HOpMYIUPOBAHHOMN
npoOeMbl, MOJEINPOBAaTh pEANbHbIE CUTYallud Ha S3bIKE T€OMETPUH, HMCCIEN0BaTh IIOCTPOECHHBIE
MOJIEIM C MCIOJb30BAHUEM TE€OMETPUYECKUX TIOHATUM W TEOopeM, ammapara aiareopbl; pelaTh
IIPAKTUYECKUE 3a]]a4l, CBSI3aHHBIE C HAXOKIECHUEM I€OMETPUUECKUX BEIMYNH.

Hwmets npezacraBieHuss 00 OCHOBHBIX ATallaX Pa3BUTHs I'€OMETPUU KaK COCTaBHOM 4acTu (yHaaMeHTa
Ppa3BUTHUSA TEXHOJIOTUH.

11 kaace

CB0OOAHO OMEpUPOBATH MOHATUSIMH, CBI3aHHBIMH C IMJIMHIPUICCKOM, KOHMYECKOU M ChEepUIECKOM
MOBEPXHOCTSIMU; OOBSICHITH CITOCOOBI MOTyUEHUSI.

OnepupoBaTh NOHATHIMHU, CBSI3aHHBIMH C TeJIaMU BpALLCHUS: IIMJIMHAPOM, KOHYCOM, C(hepoii U mapoM.
PacnioznaBath Tena BparieHus (LUIUHIP, KOHYC, cdepa U 1map) U OObACHATH CIIOCOOBI MONYYESHHS Tell
BpallleHusl.

KnaccugumupoBats B3auMHOe pacrionoxeHue chepsl U MIOCKOCTH.

Bbluncnare BeNMYMHBI 3JEMEHTOB MHOTOIPDAaHHMKOB W Tell BpalleHUs; OOBEMBI M IUIOLIAAU
MOBEPXHOCTEl MHOTOIPaHHUKOB U TeJl BPAILEHUS, TEOMETPUUECKUX TeJI C IPUMEHEHHEM (hOpMYII.
CB00OJIHO OmepupOBaTh MOHATUSMH, CBSI3aHHBIMU C KOMOMHALMSIMU TEJ BPAIIEHHUS U MHOTOTPAHHUKOB!
MHOT'OI'paHHMK, BIIMCAHHBIA B c(hepy M ONMUCAHHBIA OKOJIO cepsl; chepa, BIUCAHHAS B MHOTOTPAHHUK
WJIH TEJO BpallleHusl.

BbI4ncnsTh COOTHOIIEHUS MEX Y MIIOaAsIMU TOBEPXHOCTEN U 00bEMaMU IOIO0OHBIX Tell.

N3o00paxaTth m3ydaeMble (UIYpbl; BBIIOIHATH (BBIHOCHBIE) IUIOCKUME YEPTEXKH U3 PUCYHKOB MPOCTHIX
00bEMHBIX (pUTYp: BH]I CBEpXY, COOKY, CHU3Y; CTPOUThH CEUCHMS TeJl BPAILlCHHUS.

W3Bnekatb, HMHTEPIPETUPOBATH W  MpPeoOpa3oBbIBaTh  WHGOpPMAIMI0O O  MPOCTPAHCTBEHHBIX
reoMeTpUUYecKuX (purypax, npeAcTaBIEHHYIO Ha YepTexax U pUCYHKaX.

CB000/IHO OTIEPUPOBATH MOHSATHEM BEKTOP B MIPOCTPAHCTBE.

BrinonHsaTh onepanyu HaJ BEKTOpaMHU.

3amaBaTh IJIOCKOCTh YpaBHEHUEM B JEKapTOBOM CUCTEME KOOPIUHAT.



e Pemats reoMeTpuUeCcKUE 33a1aUM HA BBIUMCICHUE YTIIOB MEXKY MPSMBIMUA U TIJIOCKOCTSMH; BBIYUCIICHUE
PAcCTOSIHMI OT TOYKM JO IJIOCKOCTH; B I[E€JOM, Ha IPUMEHEHUE BEKTOPHO-KOOPJUHATHOI'O METOJa MpHU
pEILICHNH.

e (CBOOOAHO oOMEpHUPOBATH TOHATHUSMHU, CBS3aHHBIMH C JIBIDKCHHEM B TMPOCTPAHCTBE; 3HATH CBOWCTBA
JIBYKCHHH.

®  BBINOJNHATH M300paKEHUS MHOTOTPAHHUKOM ¥ TN BpalleHUS TMpHU TMapalielbHOM TepeHoce,
HEHTPATHPHOW CHUMMETPHH, 3€PKAIBHOW CUMMETPHH, MPU TOBOPOTE BOKPYT MPSIMOM; MpeoOpa3oBaHUS
noxoousi.

e CrpouTh Ce€UEHHS MHOTOIPAaHHMKOB M TeJl BpallEHUs: CEUEHUs UUIUHApa (MapauieTbHO U
NEePIEeHIUKYISPHO OCH), CEUEeHUs KOHYca (TapauielbHOe OCHOBAaHHUIO U MPOXOJAIlee Yepe3 BepUINHY),
cedeHus 1apa.

e Hcmonb3oBaTh METOAbI MOCTPOCHUSI CEUYECHHI: METOJ CJIEI0B, METOJ] BHYTPEHHErO MPOEKTHUPOBAHUS,
METO/1 IEPEHOCA CEKYILEH MIOCKOCTH.

e Jloka3pIBaTh T€OMETPUUECKUE YTBEPKICHHUS.

o [Ipumensarp reomeTpuueckue (aKThl AJIsi pEIIEHUS CTEPEOMETPUUECKUX 3a]ad, MPEeIIoIaraioimx
HECKOJIIbKO IIIar0B PEIICHHs, €CIIM YCIOBUS IPUMEHEHHUS 3a/IaHbI B SBHOW M HESIBHOU (opMe.

e Pemarp 3amauum Ha [0Ka3aTeIbCTBO MAaTEMaTHYECKUX OTHOLIEHWW M HAXOXKJACHHE T'€OMETPUYECKUX
BEITUYMH.

e [IpuMeHATH TPOrpaMMHBIE CPEJICTBA U DJIECKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMBI TIPU PEIICHUH
CTEPEOMETPUYECKHUX 3a]1aU.

e [IpuMeHATH MONydeHHBIE 3HAHUS HA MPAKTUKE: CPABHMBATh, AHAIM3UPOBATh M OLEHUBATH pEalbHBIC
CUTYyallMM; TPUMEHSITh W3YYCHHBIC TIOHSATHS, TEOPEMBI, CBOWCTBA B TIPOIECCE IIOMCKA PEIICHUS
MaTeMaTHuecKu CcQOpMyTUPOBAHHON MPOOIEMBbI, MOJEIHPOBATh peAbHbIE CHUTyallud Ha S3BIKE
F€OMETPHUH, UCCIIE0BATh MOCTPOECHHBIE MOJIENIN C UCIIOJIb30BAHUEM F€OMETPUUYECKUX MOHATUA U TEOPEM,
amnmapaTta ajireOpbl; pemiath NPAKTUYECKUE 3a7adyM, CBS3aHHBIE C HAXOXKJICHUEM TE€OMETPUYECKUX
BEJIMYMH.

e lImerp mpencTaBieHUs 00 OCHOBHBIX JTalax Pa3BUTHUsI M€OMETPUU KaK COCTaBHOM 4YacTH (pyHIamMeHTa
Ppa3BUTHUSA TEXHOJIOTUH.

COJAEP)KAHHME YYEBHOI'O KYPCA (I1IO0 'OJAM OBYYEHUAA)

10 kaace

IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIC TOHATUSL CTEpPeOMETpHH. Touka, mpsmas, IUIOCKOCTb, HpocTpaHcTBO. lloHsTHE 00
AKCUOMATUYECKOM IOCTPOEHUH CTEPEOMETPHUH: AaKCUOMBI CTEPEOMETPHH U CIICICTBUS U3 HUX.

B3anMHOE pacnomoxeHue MpsAMBIX B I[IPOCTPAHCTBE: IIEPECEKAIOIIMECS, IapajuleibHblE U
cKkpemuBaromuecs npsaMslie. [IpusHaku ckpemuBaromuxcs npsamsix. [lapamienbHOCTs IPSIMBIX U IIOCKOCTEN
B MPOCTPAHCTBE: NapajulebHbIC MPSIMbIE B IIPOCTPAHCTBE; MAPAIICIIBHOCTh TPEX MPSIMBIX; NapauIeIbHOCTD
npsiMOM W TuTocKocTU. [lapannenbHoe W LEeHTpaIbHOE MPOCKTUPOBaHHE, M300paxeHue Guryp. OCHOBHBIC
CBOMCTBa MapajyIeNbHOTO MpOeKTHpoBaHUs. M3o0paxkeHne ¢uryp B MapajuleIbHOM NPOEKUHU. YTIBI C
COHAIIPABJICHHBIMH CTOPOHAMM; YTOJ MEXAY MNPsSMBIMM B IpocTpaHcTBe. [lapamienpHOCTh IUIOCKOCTEM:
napajuleJbHbIe MJIOCKOCTH; CBOMCTBA MapasuleibHbIX IUlocKocTel. IIpocTeiiine mpocTpaHCTBEHHbIE (QUTYPBI
Ha IUIOCKOCTHU: TETPAdp, NapaUIeIEIHUIEN; IOCTPOCHUE CEUEHUH.



[TepnieHIUKYISIPHOCTH MPSAMOW U TUIOCKOCTH: MEPIECHIUKYIISIPHBIC TPSIMbIE B MIPOCTPAHCTBE, MPSIMbIC
napajuielbHble U MEPIEHIUKYISIPHbIE K IUIOCKOCTH, MPU3HAK MEPHEHAUKYISIPHOCTH MPSIMOW U IUIOCKOCTH,
TeopeMa O MPAMONM MEePNEHAUKYIAPHON MIOCKOCTH. OpTOroHanbHOE MpoeKTUpoBaHue. [leprnieHAuKysAp U
HAaKJIOHHBIE: PACCTOSTHUE OT TOUYKH JI0 IMIOCKOCTH, PACCTOSHUE OT MPSIMOM 0 TUIOCKOCTH, TPOEKIHS (PUTYPHI
Ha TIUIOCKOCTh. llepneHauKyIspHOCTh TIOCKOCTEN: MNpPHU3HAK MEPHEHIUKYISIPHOCTH JABYX IUIOCKOCTEM.
Teopema 0 TpEX mepneH IUKyIspax.

Yrael B OpOCTPAHCTBE: Yroid MEXAY MPSIMOM M IUIOCKOCTBIO; JIBYTPAaHHBIA YIroJ, JTUHEUHBIM Yrol
JBYTpaHHOro yriia. TpéxrpaHHbli U1 MHOrOrpaHHble yriibl. CBOMCTBA IJIOCKUX YIJI0B MHOI'OTPAaHHOrO YIJia.
CBolicTBa IUIOCKMX M JBYI'PAHHBIX YIJIOB TPEXIPAHHOrO yriaa. TeopeMbl KOCHHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJIA.

MHororpaHHMKH

Bunel MHOrorpaHHukoB; pa3BépTka MHororpaHHuka. [lpusma: N-yronpHas mnpusMma; mnpsmas u
HAKJIOHHAs TMpHU3Mbl; OOKOBas M TMOJNHAas MOBEPXHOCTh Mpu3Mbl. llapamienenumnesn, NOpsIMOYTOIbHBIN
napajulesienuIen] U ero cBorcrBa. Kparuaiiiime myTH Ha MOBEPXHOCTM MHOrOrpaHHuka. Teopema Jiiiepa.
[IpoctpancTBenHass teopema Iludaropa. Ilupamupa: N-yrompHas nupaMuja; OpaBUIbHAasg M ycedEHHas
nupamubl. CBoiicTBa pébep M OOKOBBIX TpaHel NpaBUIbHOM mupamuiabl. IlpaBuibHBIE MHOIOIpaHHUKH:
MpaBUJIbHAS MPU3Ma U IIpaBUJIbHASA MUPAMU/IA; TPaBUJIbHAS TPEYrOJIbHASI MUPaMHUAa U IPaBUIIbHBIN TETPadap;
Ky0. [IpencraBienne o MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTAadp, AOACKAdP U HKOCAdIP.

Bbluucienue 371€MEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, yriasl. lliomaas  GOKOBOIA
MMOBEPXHOCTH W TIOJHOW ITOBEPXHOCTH TPSIMOM TPHU3MBI, ILUIOMIAh OCHOBAaHWUM, TeopeMa O OOKOBOH
MOBEPXHOCTU TpsiMOM mpu3mbl. [lnomans OOKOBOIM MOBEPXHOCTHM M MOBEPXHOCTH NMPABUIBLHOW MUPAMMUIBL,
TeopemMa O IUIOLaAu YCEUEHHON TUPaMUIBI.

CummeTpust B POCTPAHCTBE. DJIEMEHTHI CHMMETPUH IPABUJIBHBIX MHOTOIPaHHUKOB. CHUMMeETpHUs B
MIPaBHWJIBHOM MHOI'OI'PaHHUKE: CUMMETpPHUsSI MapaljiesienuIea, CMMMETPUS MIPaBUIIbHBIX NPU3M, CUMMETPUS
MPaBUIILHON MUPAMHU/IBI.

BekTopbl M KOOPANHATHI B IPOCTPAHCTBE

[lonsiTus: BEKTOp B IPOCTPAHCTBE; HYJIEBOM BEKTOp, JJMHA HEHYJIEBOLO BEKTOpA; BEKTOPHI
KOJUIMHEApHble, COHAIPABJICHHbIE U IPOTHUBOIOIOKHO HAIIPABICHHBIE BEKTOPbI. PaBEeHCTBO BEKTOPOB.
JIecTBUSL C BEKTOpaMU: CIOXKEHHE M BBIYMTAHME BEKTOPOB; CyMMa HECKOJIBKHUX BEKTOPOB; YMHOXEHUE
BEKTOpa Ha uyucio. CBolicTBa cioXeHUs BeKTOpoB. CBOMCTBA YMHO)XKEHHs BeKTopa Ha uucio. [lonsarue
KOMILIaHapHble BEeKTOpbI. [Ipu3Hak kommiianapHocTH TpéX BekTopoB. [IpaBuio napamienenunena. Teopema o
pa3iokKEeHUH BEKTOpa N0 TpEM HEKOMIUIaHApHBIM BekTopam. [IpsMoyronpHas cucTeMa KOOpAMHAT B
npoctpaHcTBe. KoopauHarsl BekTopa. CBsA3b MEXIY KOOpIMHATAMHM BEKTOpAa U KOOpAMHATAMH TOYEK. YTOI
Mex 1y BekTopamu. CKaJsipHOEe MPOU3BEIEHIE BEKTOPOB.

11 xiacc

Tena Bpamenus

[ToHsATHS: UMIMHAPUYECKAs IOBEPXHOCTh, KOHMYECKAs IMOBEPXHOCTb, CQephueckas MOBEPXHOCTb,
oOpazytomue nosepxHocteil. Tena BpaleHus: UUIMHIP, KOHYC, YCEeU€HHBIN KOHYC, cdepa, map. B3aumuoe
pacnionoxeHue chepbl M IMIOCKOCTH; KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxkeHue Ten BpallleHUs Ha
IockocTH. Pa3BépTka mummHapa u konyca. CummeTpust cepsl u mapa.

O06BéM. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME MPSAMOYTOJIBHOIO Napajiesienunesna 1
cnenctBus U3 He€. OOBEM MPSAMOI M HAKIIOHHOW MPU3MBI, MIJIMHIPA, TUPaMHIbl U KoHyca. OO0BEM mapa u
1apOBOr'0 CEIrMEHTA.



Kom0Ounanuu ten BpaiieHuss ¥ MHOrorpanHukos. [Ipu3ma, BricaHHas B LMJIMHJP, ONMCAaHHASL OKOJIO
muuaapa. Ilepeceuenue cdeprl u mapa ¢ miockocTbio. Kacanue mapa u cepsl miockoctbio. TlonsTue
MHOTOTpaHHHKA, OIIMCAHHOT O OKOJIO c(epbl, chepbl, BIUCAHHON B MHOI'OI'PaHHUK WJIM TEJIO0 BpallleHUs.

[Tnomanp MOBEPXHOCTH HWJIMHIPA, KOHYCA; IUIomaas chepsl u e€ gacteii; [loqodue B mpocTpaHCTBe.
OTtHomeHne 00BEMOB, IUIOMIACH MOBEpXHOCTEH MoaoOHbIX (uryp. [IpeodbpaszoBanue mogo0Ous, TOMOTETHS.
Pemenue 3a1a4 Ha TUIOCKOCTH C UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHne ceyeHHi! MHOTOTPAaHHMKOB M TeJl BpalllEHUs: CEYEHHUs LWIMHIApa (MapajieibHO U
NEPIEHAUKYISIPHO OCH), CEYEHHs KOHyca (MapajulebHOE OCHOBAaHHMIO U IPOXOIIee Yepe3 BEpIIMHY),
CEUEHUs IIapa; METOJIbl MOCTPOEHUS! CEUEHUN: METOJI CJIeI0B, METOJ BHYTPEHHET0 POEKTUPOBAHUS, METO/
IepeHoca CeKyIieil MIOCKOCTH.

BekTOopbl M KOOPAMHATHI B MPOCTPAHCTBE

Bekropsl B npoctpancTBe. Onepauuu HaJ BeKTOopamu. BekTopHoe yMHOkeHHE BekTOopoB. CBOICTBa
BEKTOPHOr0 YMHOXeHMs. [IpsmoyronmbHas cucreMa KOOpJAMHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpa.
Pasnoxxenue BexTopa no 6azucy. KoopauHaTHO-BEKTOPHBIM METOJ IPU PEILICHUU T€OMETPHUUECKHX 3aad.

JBHKeHHS B IPOCTPAHCTBE
JBuxkenust mpoctpancTBa. OroOpakeHus. JIBrkeHus W paBeHCTBO ¢uryp. OOmue cBoiicTBa

IBUKCHW. BUIbI MBIOKEHUWI: MapalieNbHbIil MepeHoc, IeHTpalbHas CUMMETPHS, 3epKalbHasi CUMMETPUS,
MMOBOPOT BOKPYT TipsiMoii. [IpeoOpazoBanus mopodbus. [1psmas u chepa Diinepa.

TEMATHYECKOE IIJIAHUPOBAHUE YUEBHOT'O KYPCA
(ITO TOJIAM OBYUYEHHSI)

10 knacc (102 yaca)

HasBanue
pa3nena
(TemMbI) OcHOBHBIE BU/IbI 1eSITEJIbHOCTH
OcHoOBHOE conep:xaHue
Kypca ydammxcst
(KoIM4eCTBO
4acoB)
BBenenue OcHoBHBIC Onpenensitb IIOCKOCTh Kak (purypy, B
B NMPOCTPAHCTBEHHbIE PUIYPBI. | KOTOPOU BBIMOIHAETCS TIIAHUMETPHS.
cTepeoMeTpu [TonsTus CTEPEOMETPUM: Jenatp IIPOCTEULIINE JIOTMYECKUE
10 TOYKa, TMpsAMasi, IIOCKOCTb, | BHIBOJbI U3 AaKCHOMATHKH TJIOCKOCTH.
(23 u) IPOCTPAHCTBO. OcHOBHBIE [IpuBoaUTH IpUMEPHI peanbHbIX
npaBwia  U300paKeHHs  HA | 0OOBEKTOB, ujieanu3anuen KOTOPBIX
PHUCYHKE IJIOCKOCTH, | SIBJIIFOTCS aKCHOMBI T€OMETPHH.
napajieabHbIX MPSIMBIX Nzyuarts, MIPUMEHSITh MPUHIIUATIBI
(OTpe3KOB), CepeIMHbI OTPE3Ka. | IOCTPOCHHUS CEUEHMUIA.
ITonsTHA: nepecekaromuecs HUcnoab3oBath IU1S IIOCTPOECHUS
IUIOCKOCTH, TEPECEKAIOIINECS | CEUEHUN METOJ CIIEI0B, METOJI BHYTPEHHETO
npsimMas u IJIOCKOCTb; | POEKTUPOBAHUS, METOJI IEPEHOCA CEKYLIEH
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IIOJIYIIPOCTPAHCTBO.
MHororpaHHuku,

U300pakeHne IPOCTENIINX

IIPOCTPAHCTBEHHBIX ¢uryp,

HECYIIECTBYIOIIUX OOBEKTOB.

AKCHOMBI CTepeOMeTPUH U
nepBble CJ1eICTBUS U3 HUX.

CriocoObl 3a7jaHusl MPAMBIX
Y TUIOCKOCTEMN B POCTPAHCTBE.

O0o3HaueHHusT MNOpPAMBIX H
IIJIOCKOCTEN.

Ceuenus. N3o0pakenue
CEUYCHUU THUpPaMUIbl, Kyda u
OpU3MBI, KOTOpbIE MPOXOJAT
yepe3 ux péopa. Mzobpaxkenue

nepeceyeHus MOJTYYEHHBIX
miockocrer.  PackpammBanue
IMOCTPOCHHBIX CEUYCHUM
pa3HBIMH I[BETAMMU.

Meton cJIe/I0B I
MOCTPOCHMA CeYeHMH.
CaolicTBa IIepECCUCHUN
IPSIMBIX u IIJIOCKOCTEH.
[TocTpoenne CCUCHUI B
nupamuae, Kybe 1o TpéM

ToukaM Ha péobpax. CozmaHue
BBIHOCHBIX UYEpPTEXKENU U 3aMUCh
1aroB MOCTPOEHUS.

IToBTOpEHME
IUVIAHUMETPUH.

Teopema 0
IPONOPUHUOHAIBHBIX OTPE3KAX.
[TonoOue TPEYTrOJIbHUKOB.
Teopema Menenas. Pacu€rel B
CEYEHUAX Ha BBIHOCHBIX
yepTexax.

Hcropus pa3BUTUA
IJIAHUMETPUU U CTEPEOMETPUU

MJIOCKOCTH.

Pemarb crepeoMeTpuyecKUe 3a1aun: Ha
OIPENEIICHUE BUIA CEUCHHS] U HAXO0XKICHUE
€ro IIOIIAM.

AxtyanusupoBaTh (aKThl U  METOIbI
IJIAHUMETPUH, pEIEBaHTHBIE TEME,
IIPOBOJIUTH aHAJIOTHH.

Hcnonb3oBaTh Ipu peHIeHUU 3aj1ay
clenyoume IJIaHUMETpUdeckue (aKThl U
METO/bI:

Teopempl Paneca U 0 TPONOPLHUOHAIBHBIX
OTpe3Kax. AJNTOPUTM JIEJIEHUs OTpPE3Ka Ha N
paBHbIX yacteu. Teopema Menenasi.

PaBHOOEIpEeHHBIN TPEYrOJbHUK.
PaBHOCTOpOHHMI TPEYTrOJbHUK.
[IpssMoyronpHbIA TpeyroJbHUK. CBOWCTBO
cpeaHedl JTUMHUM TpeyrojibHUKAa. CBOMCTBO
OUCCEKTPUCHI yria TPEYTOJIbHUKA.
CBOWCTBO MEUAH TPEYTOJIbHUKA.

[Ipu3Haku nogo0us TPEYroJIbHUKOB.

IHonyyars npeacTraBjIeHus 00
OCHOBHBIX 3Tanax pa3BUTHS T€OMETPUH KaK
COCTaBHOM 4YacTu (yHIAMEHTa pPa3BUTHS
TEXHOJIOT U

B3aumnoe
PacmoJioKeH
He MNPAMBIX
B
NMPOCTPAHCTB
e

BzaumHoe  pacnosioxeHue
OpsIMBIX B NPOCTPAHCTBE.
CkpemmBaroniecss  IpsiMble.
[Ipu3Haku  CKpEIIMBAIOIINXCS
PSMBIX.

[lapannenbHbie nOpsMbIE B

Kiuaccupuuuposarb B3aMMHOE
pacnoJIOKEHUE NPSAMBIX B IPOCTPAHCTBE,
WUTIOCTPUPYS.  PUCYHKaMM U IPUBOAA
IIPUMEPBI U3 PEaTIbHON KU3HHU.

Joxa3bIBaTh TEOpEMY 0
CYLICCTBOBAHUU U €IMHCTBEHHOCTH




(6 9)

npoctpaHcree.  Teopema 0
CYyILIECTBOBAaHUH u
€MHCTBEHHOCTHU IPSAMON
NapajijIeIbHON JAaHHOW IPSMOU,
OpOXOASAUIEH  Yepe3  TOUKY
MPOCTPAHCTBA M HE JIeXKalIEH
Ha JaHHOM mpsimou. Jlemma o
NEPECEUEHUH  MapajulebHBIX
MPSIMBIX IJIOCKOCTBIO.
[TapannenbHOCTh TPEX MPSIMBIX.
Teopema 0 TpEX mapayIeIbHBIX
PSMBIX.

Teopema 0
CKpEILUBAIOIIUXCA MPAMBIX.

[TapannenbHOE
npoekTupoBanre.  OCHOBHBIE
CBOICTBa apauieaIbHOr0
IPOEKTUPOBAHUS.
N300paxkeHne pazHbIx QUIryp B
napajuIeIbHOM MPOEKIUU.

[{enTpanbHast IPOECKLMUSL.

Yron ¢ coHampaBIIEHHBIMU
CTOPOHAMH. Yron MEXKITY
IPSIMBIMU.

3agaun Ha JOKa3aTEIbCTBO U
UCCIICJIOBAHNE, CBSI3aHHBIE C
pacloyoKEeHUEM  MPSMBIX B
IPOCTPAHCTBE

MapajyIeIbHON MPSAMOM, MPOXOISAIIEN Yepe3
TOYKY NPOCTPAHCTBA W HE JIeXKalled Ha
OPYrol MpsMOW; JIEMMY O IIEpPECEUCHUHN

IIJIOCKOCTH IBYMS IapajuleIbHbIMU
IPSIMBIMM; TEOPEMY O TPEX IapajuICIbHBIX
IPSAMBIX.

Joxa3bIBaTh IIpU3HAK

CKpEILMBAIOIINXCA TPSIMBIX,
CKPEIUBAIOIIUXCS MPSIMBIX.

Joka3bpiBaTh TEOPEMY O PaBEHCTBE
YIJIOB C COHAIPABICHHBIMU CTOPOHAMH.

O0bACHATD, 4TO HA3bIBACTCS
napasuieIbHbIM u HEHTPATbHBIM
MPOCKTUPOBAHUEM M KaK BBINOJHAETCS
POEKTHPOBaHUE (PUTYp HA MIIOCKOCTb.

Jloka3bIBaTh CBOICTBa MapaljIeIbHOIO
MPOEKTUPOBAHUS.

N300paxkath B napaJyieIbHON MPOEKIIUU
pa3Hble TeOMeTpUYeCcKue (PUrypsl.

Pemarts crepeoMerpuyeckue 3ajadyd Ha
JI0Ka3aTeIbCTBO u UCCIIEIOBAHUE,
CBSI3aHHBIE C PACHOJIOKEHUEM IMPSAMBIX B
MPOCTPAHCTRE.

IIpoBoauTnh

TEOpeMy O

J0Ka3aTeabHbIE
paccyxJieHus npu pelIeHuH
F€OMETPUYECKUX 3aJlay, CBSA3aHHBIX CO
B3aMMHBIM  pACIIOJIOKEHUEM MpPSAMBIX B
IPOCTPAHCTBE.

CpaBHuUBAaTD, AHAJIM3UPOBATHL W
OLICHMBATh  YTBEPXKJIECHHUS C  LEJbIO
BBISIBJICHUSI JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKACHUI.

MoaeanpoBarb pealbHBIC CHUTYAIlUU,
CBA3aHHBIE CO B3aUMHBIM PACIOJIOKEHHEM
OpsIMBIX B TMPOCTPAHCTBE, Ha  S3bIKE
r€OMETPUHU.

HccaenoBath NOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAHUEM T'€OMETPUUYECKUX MOHSITHH
U TeopeM, armaparta ainreopbl, HU(PPOBBIX
pecypcoB.

Moayuyath npeacTaBjieHne 0
LHEHTPAJIbHOM  NPOEKTHUPOBAaHUU U 00
UCTOpPUHU PabOT MO TEOPUH MEPCIEKTUBBI

[Hapauiean

[lonsTus: MapaJuiCJIIbHOCTDb

Knaceudpuuuposars B3aMHOE




HOCTBb

IpsSsMOM M IUIOCKOCTH B

PaCIIOJIOKCHUC HpHMOﬁ H IINIOCKOCTH B

NPAMBIX M | IPOCTPAHCTBE. IIPOCTPAHCTBE, MPUBOJSA COOTBETCTBYIOIIHE
IUIOCKOCTEH [Ipu3Hak  mapamIenbHOCTH | IPUMEPHI U3 PEATIbHON KU3HHU.
B IPSMOU u IJIOCKOCTH. DopMyJIHpPOBATH OIIpElICIICHUE
npoctpanctB | CBoiicTBa MapajuieIbHOCTH | MapaJUIEIbHBIX NPSIMOM U TIOCKOCTH.
e IPSIMOM U IJIOCKOCTH. Jloxa3bIBaTh IIPU3HAK 0
(8 u) ['eomerprueckue 3agauv Ha | MAPAUICIBHOCTA NOPSIMOM M TJIOCKOCTH;
BBIYMCJIEHUE U JOKA3aTeIbCTBO, | CBOMCTBA  MApajuIeIbHOCTH  HPAMOA U
CBSI3aHHBIC C MAPAUIEIBHOCTHIO | TUIOCKOCTH.
NpsAMBIX U IUIOCKOCTEHM B Pemiate crepeomeTpuueckue  3agavyu
IIPOCTPAHCTBE. BBIYMCIICHUS U JI0KA3aTeJIbCTBO, CBSA3aHHBIC
ITocTpoenue CEYEHUSs, | C MapAJLIETBbHOCTHIO MIPSAMBIX U IJIOCKOCTEN
IPOXOJALIEr0 4Yepe3 JaHHYIO | B IPOCTPAHCTBE.
OpsMyI0O  Ha  4eprexe | Pemiare nmpaxkThueckue 3ajayd  Ha
napaieIbHOro JIPYroil | MOCTPOEHUE  CEYEHHM  Ha  4YepTexkax
npssMoil. Pacuér OTHOILIEHUH. | TeTpa’apa U napajuiesienuneaa.
[TapautenbHas MIPOEKLIUS, Pemiate crepeoMeTpryeCcKuE 3aJayu,
IPUMEHEHHUE UIsI TIOCTPOEHHUS | CBA3AHHBIE C  IOCTPOEHUEM  CEUYECHUU
ceYeHUu I KyOa U | TNIOCKOCTBIO.
napajuiesIeIuIeaa. IIpoBoauTh JIOTHYECKH  KOPPEKTHBIE
CpolicTBa napajuienenuneaa | 10Ka3aTeJlbHbIEe PacCyKIECHUS PU PELIEHUU
Y TIPU3MBL. FEOMETPUYECKUX  3aJad  CBSI3aHHBIX C
[TapannensHple TIIOCKOCTH. | NAPAJLIEIBHOCTBIO IIJIOCKOCTEN.
[Ipu3naku napasuieIbHOCTH CpaBHuBaTh " aHAJIM3UPOBATH
IBYX IIockocTeil. Teopema o | pealnbHble  CUTyallud,  CBSA3aHHBIE  C
NapajuIeIbHOCTH Y | IApaJUIEIIbHOCTBIO NPSIMOM M IUIOCKOCTH B
€UHCTBEHHOCTH  IUIOCKOCTH, | IPOCTPAHCTBE; MOAEJUPOBATH pEAIbHBIC
IIPOXOJAIIEH Yepe3 TOUKY, HE | CUTYalluH, CBS3aHHBIE C IApajuIeIbHOCTBIO
IIPUHAJIEKALLYIO JAHHOU | IPSIMOM U IUIOCKOCTH B IIPOCTPAHCTBE, Ha
IIJIOCKOCTH U CIEACTBUA U3 HEE. | A3BIKE TEOMETPUHN
CBoiicTBa  mapaJUIEIbHbBIX
IJIOCKOCTEMN: 0 apalIeIbHOCTH
NPSAMBIX  IIEPECEUEHUS  NPH
IIEPECEUYCHNUN JIBYX
napajuieJIbHbIX IJIOCKOCTEN
TPEThEN; 00 OTpe3Kax
napajuIeIbHbIX PSIMBIX,
3aKJIFOYEHHBIX MEXITY
NapajuIeIbHbIMU TJIOCKOCTSAMM;
O TEpPECEeYEeHMH MNpsSIMOM  C
IBYMS napasuieIbHbIMU
IIJIOCKOCTSIMU
Iepnenau | IloBTOpenue: TeopeMa |  AKTyanu3upoBaTh (AKTBl U METOIbI
KyJsipHocTh | [ludaropa Ha  mimockocTH, | MIaHUMETPHH, pEIEeBaHTHBIE TEME,
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npsiMmbIX ®
IJIOCKOCTEN
B
MPOCTPAHCTB
e

(25 9)

TPUTOHOMETPHUS
IPSAMOYTOJIBHOTO
TPEYTOJIbHUKA.
CaoiicTBa
IPSIMOYTOJIbHOTO
napajuiesIeuneaa.
Breruucnenue qivMH OTPE3KOB B
KyOe U IPSIMOYTOJILHOM
napajuIeNICIUIEAE.
[lepnieHIUKYJIAPHOCTD
IPSAMOU U TIOCKOCTH. 1Ipu3Hak
NEePNEHAUKYIIPHOCTH TMPSIMOM
u miockoctu. Teopema o

KyOa u

CYILIECTBOBAaHUH u
€UHCTBEHHOCTH PSIMOH,
OPOXOJAIIEH  Yepe3  TOUKY
IIPOCTPAHCTBA u
NEPIIEHAUKYJIISIPHON K
Iockoctu.  Ilmockoctn  m

NEPHEHIUKYISPHBIE UM TIpsiMast
B MHOT'OTPaHHUKAX.
[lepnenauxynsp u
HAKJIOHHAS.
[TocTpoeHnue nepneHauKyIsipa
U3 TOYKHU Ha MPSIMYIO.

Teopema 0 TPEX
NepHeHauKyJsipax (mpsmas Hu
oOpaTHas).

Yron MEX 1y
CKPELIMBAIOIUMUCA TPSIMBIMH.
ITouck NEPHEHAUKYIISPHBIX
IPSIMBIX C IIOMOUIBIO
NEePHEeHAUKYIISPHBIX
IIJIOCKOCTEN

OpToronanbsHOe
IPOEKTUPOBAHUE.
[locTpoenue cedyeHuii kyoa,
IIPU3MBI, IIPaBUJILHOU
IUpamMUabL C ITOMOILBIO

OPTOTOHAJILHOM NIPOEKLIHH.
CummeTpusi B MPOCTPAHCTBE

MIPOBOJIUTH AaHAJIOTHUH.

DopMyJIMPOBATH onpeaesieHUs:
MEPIIEHAUKYJIIIPHBIX MIPSMBIX B
MPOCTPAHCTRBE; OIpENICIICHUE  TPSAMOM,
MEePIEHAUKYIIPHON K INIOCKOCTH.

Jloka3bIBaTh. JEMMY 0
MEPHEHINKYIAPHOCTH ABYX MapajlielIbHbIX
NPSAMBIX K TPEThEW MPSIMOM; TEOPEMBI O
CBSI3U MEXy MapajuieIbHOCTBIO MPSAMBIX U
VX NEPIECHANKYISPHOCTHIO K INIOCKOCTH.

Joka3pIiBaTh: TEOPEMY, BBIPAKAIOIIYIO
MPU3HAK TEPHEHIUKYISIPHOCTA TPSAMOU U
IJIOCKOCTH; TEOPEMY O CYIIECTBOBAHWUU U
€IMHCTBEHHOCTU  IPSIMOW, MPOXOISIICH
4yepe3 JNaHHYI0 TOUKY U MEPIEHIUKYIISIPHON
K JJAHHOM MJIOCKOCTH.

N3o0paxkath B3aHMHO
NEPIEHIMKYJIISIPHBIE TPSIMYIO U IIJIOCKOCTb.

DopMyJIHPOBATH CBOICTBO
MEPIEHAUKYJApPA O  OTHOWIIEHHUIO K
MJIOCKOCTH.

[MosryuaTsh mnpeacTaBJIeHHE O 3HAYCHUH
NEPHeHANKYJsApa Il JAPYTUX oO0iacTen
Hayku ((u3mKa, DSHEPreTuka, Ja3epHbIC
TEXHOJIOTHH), B PEabHON JKU3HU (TCXHHKA,
OKpYXarolias 00OCTaHOBKA).

Jloka3pIBaTh YTBEP)KJICHUS, CBSI3aHHBIC C

MPOCKIMEN  MPSIMOM  HA  IJIOCKOCTb,
HENEPIEHIUKYISIPHYIO K OTOM MPAMO.
Jloka3pIBaTh TEOpeEMY 0 TPEX

HNEPIEeHIUKYIIpaX U TeopeMy OOpaTHYIO

TeOpEME O TPEX NEPIECHIUKYIIAPAX.
Hoaxyyars NnpeacraBJieHUe

OPTOTrOHAJIBHOM IIPOEKTUPOBAHUH.
Jloka3pIBaTh TEOPEMY O IPOEKIUU TOUYKHU

00

Ha MPSAMYIO.
Pemars  crepeomerpruueckue  3aaum,
CBSI3aHHBIC c MEPIIEHAUKYISPHOCTBIO

IIPSIMOU U TIJIOCKOCTH.
Pemars npukiianHele 3a1a4m, CBSI3aHHBIE
C HaXO0XIECHUEM NeOMETPUIECKUX BEIIMYMH.

OTHOCUTEJILHO mwiockoctu. | Pemarp  crepeoMerpuyeckue  3a1ayd,
[Inockoct  cuMMeTpuil B | CBA3aHHBIE C IPUMEHEHUEM TEOPEMBI O TPEX
MHOT'OI'DAHHHUKAX. [Tpu3Hak | NEpIEHAMKYIIApax, HaXO0XJICHUEM
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NEPHEHIUKYISPHOCTU TMPAMOM
U IUIOCKOCTM KakK CIIEJICTBHE
CUMMETPHUH. [IpaBusibHBIE
MHOTOTPaHHUKHU

Pacuér paccrossHuil OT TOYKH
J0  TUIOCKOCTH. Crioco0b1
OMYCTUTh  NEPHEHIUKYJIAPHI:
CUMMETpHUSI, CIABUT TOYKH IO
napajuiesibHou npsamon. CaBur
[0 HEMapaJIENbHON MPSAMOU,
VU3MEHEHUE PACCTOSIHUN

PacCTOsIHUM, TOCTPOEHNUEM IIPOEKIIHIA.
CpaBHuBarthb " aHAJIM3UPOBATH
YTBEPXKIACHUSA  C  LEIbK0  BBIABICHUSA
JIOTUYECKU KOPPEKTHBIX U HEKOPPEKTHBIX
pPACCYXICHUU.

AHAIU3MPOBATH W MOAECJIMPOBATH Ha
SA3bIKE TE€OMETPUM peajbHble CUTyaluH,
CBA3aHHBIE  C  IEPHEHIUKYJPHOCTBIO
OpsAMOM M IUIOCKOCTH;  HCCJIEA0BATh
IIOCTPOCHHBIE MOJEIW, B TOM 4YHUCJIE U C
UCIIOJIb30BaHUEM ammapara aareopsl

Yriabl

PacCCTOSIHUSI
(16 1)

H

[ToBTOpEHUE: yroa Mexay
OpsIMBIMM ~~ Ha  IJIOCKOCTH,
TPUTOHOMETPHUS B

IIPOM3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCHHYCOB.

[ToBTOpEHME: yroim Mexnay
CKPELIMBAIOIINMUCS TMPSIMBIMU
B IIPOCTPAHCTBE.
I'eomeTpuueckue METObI
BBIUMCIICHUSL  yIJla  MEXKIY
IIPSIMBIMU B MHOT'OI'PaHHUKAX.

JIByrpaHHbIN yIOJI.
CBOMCTBO JIMHEWHBIX  YIJIOB
JIBYTPAHHOIO yIJIa.

[lepniennuKyIsipHbIE
IIJIOCKOCTH.

CaoiicTBa B3aMMHO
NEPIIEHANKYJIISPHBIX
IIJIOCKOCTEM. ITpusHax
MEPIEHANKYIIPHOCTH
TTIOCKOCTEM; Teopema 0
IpSMOM  IEpECEeYEHUsT  JBYX
IJIOCKOCTEN
NEPIEHAUKYISPHBIX ~ TPEThEU
IIJIOCKOCTH.

[IpssMOyTOJIBHBIN
napayiyIeIeuIe T, Ky0;
U3MEPEHUH, CBOMCTBA
IPSIMOYTOJIBHOTO

napajuenenunena. Teopema o

AKTyaau3upoBaTb (akTbl M METObI

MJIAaHUMETPUU, peieBaHTHBIC TeMe,
MPOBOJIUTH aHAJIOTUH.
®opMyTHpPOBATH onpeesicHue

JIBYTPAHHOTO yTJIa.
Jloka3pIBaTh CBOWMCTBO PABEHCTBA BCEX
JIMHEWHBIX YTJIOB ABYTPAHHOTO yTJIA.
KnaccupuuupoBarsb J1BYyrpaHHbIE YTIIbI
B 3aBUCMMOCTH OT UX I'PaJlyCHOU MEPHI.
DopmMyIMpPOBATH OIpEICIICHUE
B3aMMHO NEPIEHIUKYISIPHBIX TIOCKOCTEM.
Joka3pIBaTh TEOpPEMY O TMPU3HAKE
MEPIEHANKYISIPHOCTH ABYX MIIOCKOCTEM.

®opMyTHpPOBATH CJIE/ICTBHE (u3
pHU3HaKa) 0 HEPIICHIUKYIIPHOCTH
IUIOCKOCTH, KOTOpas  IepIeHIUKY/ISIpHA

IPSMOM, IO KOTOPOM MEPECEKAIOTCA JIBE
IUIOCKOCTH, 3TH IUIOCKOCTSIM.

Joka3piBaTh  YTBEPXKIECHUA O  €r0
CBONMCTBAX; TEOPEMY M CJIEACTBHE U3 HEE O
JUaroHaJsx IPSIMOYTOJILHOTO
napajuieIeuneaa.

Pematb crepeomMeTpuYeCcKHe —3aJayH,
CBSI3aHHBIE C IIEPIECHIUKYISAPHOCTD IIPSAMBIX
" IUIOCKOCTEH, UCIIOJIB3YSI
IUTAHUMETPUYECKHE (PaKThl U METOBI.

IIpoBoauThL JIOTHYECKH  KOPPEKTHBIE
JOKa3aTeJIbHbIE PACCYXKICHUS IIPU PELLICHUU
FEOMETPUYECKUX  3a7ad, CBA3AHHBIX C
NIEPIECHIUKYJIIPHOCTHIO MIJIOCKOCTEH.
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JTMaroHaaIu MPSIMOYTOJILHOTO
napajjieNienuneia U ClIeICTBUE
n3 Hee.

AHAJTU3MPOBATh M MOJEJUPOBATH Ha
A3bIKE TEOMETPUU peajbHble CHUTYyalluu,
CBSI3aHHBIC C  NEPHEHIUKYISPHOCTHIO

CrepeomeTpuuecKue Y | IPSIMBIX U TIJIOCKOCTEM.
MIPUKJIaIHbIE 3aJ1a4uu, HccnenoBaTh MOCTPOCHHBIE MOJCIH, B
CBSI3aHHBIE  CO  B3aWMHBIM | TOM YHMCJE M C HUCIOJb30BAHUEM armapara
pPAaCIIOJIOKEHHUEM TPSAMBIX U | aareOphl.
IJIOCKOCTH. Pematnp MPUKJIaIHbIE 3aJ1a4uu,
[ToBTOpEHME: CBSI3aHHbIC C HaXO0XJICHUEM
CKPEIIMBAIOIIHAECS MPSIMBIE, | TEOMETPUUECKUAX BEJIMUNH
MApAUICIbHBIE TIJIOCKOCTH B
CTaHIAPTHBIX
MHOTOTPAaHHUKAX.
[Tapa MapaJuIEIbHBIX
IUIOCKOCTEH Ha
CKPEIIMBAOIINXCS MPSIMBIX,
paccTosiHue MEXIY
CKPEIIMBAIOIIUMUCS TPAMBIMHU
B IIPOCTHIX CUTYaLIUSIX.
Onyckanue
MEPIEHINKYJIISPOB,
BBIUMCIICHUE PACCTOSIHUMA  OT
TOYKH JI0 TOYKH; TPSIMOMU;
IJIOCKOCTH.
Beruucnenne  paccrosiHuit
MEXK Y CKPEIIMBAIOIUMUCS
PSMBIMU c MMOMOILBIO
NEePIEeHIUKYIIPHOU
IJIOCKOCTH.
TpéxrpanHbii yroi,
HEPABEHCTBA JIJISI TPEXTPAHHBIX
YTJIOB.
Teopema [Tudaropa,
TEOPEMBI KOCHHYCOB U CHHYCOB
JUIST TPEXTPAHHOIO yria.
DJIEMEHTBI chepuieckoit
F€OMETPHH: reoAe3u4ecKrue
JUHUU Ha 3emiie
MHororpan Cucremaruzanusi  3HAHUM: PaGorars ¢ y4eOHMKOM: 3a7aBaTh
HUKH MHororpanHuk u €ro | BOIIPOCHI, JienaTh 3aMeUaHusl,
(7 9) aneMmeHThl. [lupamupma. Bupasl | KoMMeHTapUH.
APAMUI. IIpaBuiabHas AHAJM3UPOBATH PEIICHUE 3a]aUH.
nupamMua. PucoBaTh BBIMYKJIbIE MHOTOTPAHHUKHU C
[Tpuzma. [Tpsimas 1 | 3aJIJaHHBIMM CBOMCTBaMHM; BOCCTAHABIIMBATh
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HAKJIOHHAs OPU3MBI. | OOIIMN BUJI BBITYKJIOIO MHOTOTPaHHHUKA IO
[IpaBunbHas npusMma. [IpssMol | AByM €ro npoeKusm.
napajuieNIeIuIes, Jloka3pIBaTh ~ CBOWCTBA  BBIIYKJIOTO
IIPSAIMOYTOJIbHBIN MHOI'OTPaHHHMKA.
napasuiesenune, Kyo. PucoBathb BBINYKIIbIE MHOTOTPAHHUKHU C
BeinmyKkiible MHOTOIpaHHUKU. | pa3HOW ~ JWJIEPOBOM  XapaKTEPUCTHUKOM;
Teopema Oinepa. [IpaBuibHbIE | HCCIEA0BATh  BO3MOXKHOCTH — MOJIYYCHUS
U IIOJIYIIPABWIBHBIE | pE3YyJIbTaTa PHU BAPbUPOBAHUU JIAHHBIX.
MHOTOTPaHHUKHU Jloka3piBaTh CBOWCTBA IPABHJIbHBIX
MHOT'OTPaHHUKOB. Il1anupoBarp
IIOCTPOCHHUE IPABUIIBHBIX MHOI'OTPaHHUKOB
Ha TOBEPXHOCTSIX [JPYTUX MPABUIIBHBIX
MHOT'OTPaHHHUKOB
BexkTopsl B [TonsTue  BekTOpa Ha AKTyanu3upoBaTh (aKThl W  METObI
MPOCTPAHCTB | INIOCKOCTH U B IPOCTPAHCTBE. | IUNIAHUMETPUH, pEIEBAHTHBIC TEME,
e Cymma 151 Pa3HOCTH | IPOBOJUTH AHAJIIOTHUU.
(12 g) BEKTOPOB, IIPaBUJIO OnepupoBarb NOHATUAMM . BEKTOP Ha
napajuielienunesa, yMHOKEHHUE | INIOCKOCTH " B MIPOCTPAHCTBE;
BEKTOpA Ha YHCJIO, PA3JI0KEHUE | KOMIUIAHApHbIE ~ BEKTOpBL.  lIpuBOAUTH
BEeKTOpa Mo Oasucy TpéX | mpuMepbl GU3NIECKUX BEKTOPHBIX BETUUHH.
BEKTOPOB, HE JIEKAIUX B OcBauBarh  mpaBuia  BBINOJHECHUS
OJIHOM TIOCKOCTH. JNEUCTBUM  CIIOKEHHWA M BbIYMTAHUSA
CkansipHoe MpPOU3BEACHUE, | BEKTOPOB, YMHOXKEHHUS BEKTOPA HA YUCIIO.
BBIYMCIICHUE  yIUIa  MEXIY Jloka3bIBaTh NPU3HAK KOMIUIAHAPHOCTH

BEKTOPAMU B IIPOCTPAHCTBE.
[Ipocrenmmue 3a/1a4M C
BEKTOpaAMU

TPEX BEKTOPOB.
Joka3piBaTh TEOpPEMY O Pa3j0KEHUU

J000ro  BEKTOpa MO TpEM  JaHHBIM
HEKOMILJIAaHAPHBIM BEKTOpaM.

IlpumensaTh  mpaBuiia  BBINIOJHECHUS
JIEUCTBUU CIOXKEHUS u BBIYUTAHUS

BEKTOPOB, YMHOXKEHHSI BEKTOpa Ha YHCIIO
MIpY PEILLICHUH 3a/a4.

Haxoauth KOOpAMHATBI BEKTOpa B
JAHHOM Oa3Wce M CTPOUTH BEKTOp II0 €ro
KOOpJMHATaM.

BenmoMHuTh  onpenenieHue  CKaJISIPHOTO
YMHOXEHHUSI U €r0 CBOMCTBA. BBIUHCIATH C
IIOMOIIBIO CKAJSPHOTO YMHOXEHHS JJIMHBI

BEKTOPOB, YTJIBI MEXTY HUMH,
yCTaHABJIMBATh HEPIICHIUKYIIPHOCTh
BEKTOPOB.

AHaJIM3UPOBATHL U MOJEJMPOBATH Ha
SI3bIKE TEOMETPUU peajbHble CUTYallUH,
CBSI3aHHBIC C (DM3MYECKUMHU BEKTOPHBIMU
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BEJIMYMHAMU.

Hcnoab3oBaTh 1pyM  pEUICHWM 3aj1ad,
CBSI3aHHBIX C BEKTOpPaMHU B MPOCTPAHCTBE,
IUTAaHUMETPUYECKHE (PAKThl U METO/IbI

IToBTOpEHUE,
00001IeHNEe
Hu
cucTeMaTH3a
Ms 3HAHUH

(S 4)

CedeHrsi MHOTOTPAHHUKOB:
CTaH/IAPTHBIE MHOTOTPaHHMKH,
METOJl CJIEJIOB, CTaHJAPTHBIE
IJIOCKOCTH, IIEPECCUCHUS
IIPSIMBIX U INIOCKOCTEN

[TapannensHbie TpsMBIE U
IJTIOCKOCTH: TTApaJIEIbHBIE
CEUCHUsI, PACUET OTHOLICHUH,
YTJIBI MEXIY

CKPEIIUBAIOIIUMUCS IIPSIMBIMH.
IleprieH UKy pHBIE
IIpsIMBIE 151 IIJIOCKOCTHU:
CTaHJIapTHBIC napsbl
NEPIEHAUKYIIAPHBIX
IIJIOCKOCTEN 151 MPSAMBIX,
CUMMETPUHA MHOI'OTPAHHUKOB,
Teopema 0 TpeX
IEPIIECHIUKYJIIAPAX,
BBIUMCIICHUS JUTUH B
MHOTI'OI'PaHHUKAX

CB000gHO omepupoBaTh NOHATHSIMM:
oToOpakeHHWe TMPOCTpaHCTBA Ha  ceOs,
JIBUKEHUE TIPOCTPAHCTBA; IICHTpaIbHA,
oceBass W 3€epKaJbHas  CUMMETpPHH,
napaJjieIbHBIA  MEPEHOC; PABEHCTBO M|
noaobue uryp.

Jloka3bpIBaTh yTBEPXKIEHUS O TOM, YTO

LEHTpAJIbHAs, OceBas W  3EpKaJbHAd
CUMMETpUH, IapajijIeIbHbIN IIEPEHOC
SABJISIOTCS  JBIDKCHHMSMHU.  BBINOJHATH

npeodpa3oBaHUs MOI00USI.

OnepupoBath NOHATUSIMH. TIpsMasi U
ctepa Diinepa.

Pemats reomerpuueckue
WCIIOJIb30BaHUEM JIBHXKCHUH.

Hcnonb3oBaTh Mpu peHieHUU 3ajiay
JIBUKEHUS TPOCTPAHCTBA U UX CBOMCTBA.

CpaBHuBaThb U aHAJIM3MPOBATH
VTBEPKIACHUS C  LEJIbI0  BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX M HEKOPPEKTHBIX
pACCYXICHUU.

HccaenoBaTh NOCTPOCHHBIE MOIEH.

HUcnoab3oBath ungposBbie pecypcbl

3aJjlauyd = C

11 knacc (He meHee 102 4)

Ha3zBaunue
pasagena (TemMbl)
OcHoOBHBbIE BU/IbI /1EATEIbHOCTH
Kypca OcHOBHOE coaep:xaHue
ydammxcst
(KoJIMYeCTBO
4acoB)
AHAJTUTHYECKASA [ToBTOpeHue: KOOPAMHATHI AKTyanu3upoBaTh (PaKTBI M METOJbI
reoMeTpust BEKTOpa Ha IUIOCKOCTH M B | IVIJAHUMETPUH,  PEJICBAHTHBIE  TEME,
(15 u) IIPOCTPAHCTBE, CKAJISIPHOE | POBOAUTH AHAJIOTHH.
IIPOU3BECHUE BEKTOPOB, CBoauthb JEUCTBUSI C BEKTOpaMU K
BBIUMCIIEHUE  YIVIa ~ MEXIY | QHAJOTUYHBIM  JIEUCTBUSIM  C  HUX
BEKTOpaMH B TIPOCTPAHCTBE. | KOOPAMHATAMMU.
YpaBHeHHe PSIMOW, BenoMHUTH OIIpEJICIICHUE
MPOXOJSIIEH Yepe3 ABE TOUKU. | CKAJISIPHOTO YMHOKEHUS U €ro
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YpaBHeHne ILIOCKOCTH,
HOpMaJlb, ypaBHEHHE
IJIOCKOCTH B OTPE3Kax

BektopHoe npousBeneHueE.
JIunelinbie HEPABEHCTBA,
JIMHEWHOE NMPOrPAMMHUPOBAHUE

AHanmuTHueckue METObI
pacuéra yriia MeXAy NpsIMbIMU
u MJIOCKOCTSIMHU B
MHOTOIPaHHUKAX. dopmyna
paccTosiHUsT OT TOYKH IO
MJIOCKOCTH B KOOPJIMHATAX.

Haxoxenue paccTtossHuil OT
TOYKH JI0 TUIOCKOCTH B KyOe
NpPaBUJIbLHOW MMUPAMUIC

Breruncisate ¢
CKaJISIPHOTO YMHOXEHUS JUTUHBI
BEKTOPOB, YTJIBI MEXIYy  HUMH,
YCTAHABJIMBAaTh  MEPIECHIAUKYISPHOCTD
BEKTOPOB.

BbIBOAUTH ypaBHEHHE IIJIOCKOCTH U
dbopMysly pacCTOSIHUS OT TOYKH JI0
IUIOCKOCTH.

Pemats 3a7a4u, coyeras
KOOPJIMHATHBIN U BEKTOPHBIA METOBI.

IIpoBOAMTH JTOTMYECKH KOPPEKTHBIE
A0Ka3aTeJbHbIE PACCY:KIEHUS] TpU
pELICHUM TE€OMETPUYECKUX 3a/1ad Ha
MIPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO
METO/IA.

AHAJIM3UPOBATH U MO/JEJIMPOBATH

CBOICTBA. OMOIIBIO

Ha  S3BIKE  TI'EOMETPUM  pEaJIbHbIC
CUTyallud, CBS3aHHbICE BEKTOpPAMU U
KOOpJAMHATaMHU.

HccnenoBaTh OCTPOSHHBIE MOJICIH,
B TOM 4YHCIE€ M C HCHOJIb30BAaHHEM
arrapara ajareOpsl.

Hcnoan3oBaTh
IPOTPAMMBI.

3HAKOMHUTBCS C UCTOPUEH pa3BUTHS
MaTEMATUKHU

KOMIIBIOTCPHBIC

IMoBTOpEHME,
00001eHnne "
cucTeMaTH3ANMA
3HAHUM

(15 yacoB)

CedeHnuss MHOTOIPaHHHUKOB:
CTaHJIAPTHBIE MHOI'OTPAHHUKH,
METOJ CJIENO0B, CTaHIapTHBIE
IJIOCKOCTH, repecevucHus
MPSAMBIX U INIOCKOCTEN

[TapannenbHple TpsIMbIE U
IIJIOCKOCTH: napajuieJIbHbIe
CEUCHUsI, pACy€T OTHOIICHHUM,
YTJIBI MEXKTY
CKPEIIMBAIOIIUMUCS MPSIMBIMUA

[lepnieHIUKyIApHBIE
MpsIMbIE u IIJIOCKOCTH:
CTaHJApTHBIE napel
MEPIEHIUKYJIAPHBIX
IJIOCKOCTEN u NPSMBIX,
CUMMETPUH MHOTOTPaHHUKOB,
TeopeMa 0 Tpex
MEePIEHAUKYJIIAPAX,

CTpouts ceueHusl.

Pemarthb crepeoMeTpuyuecKue 3a1auu
Ha JI0KA3aTeJIbCTBO MaTEMATUUYECKUX
OTHOIIICHHH, HaxO0KJIcHUEC
F€OMETPUYECKUX BEJIUYUH (JIJIUH, YTIIOB,
riomaen, 00bEMOB).

HUcnoab3oBarh peleHuu
CTEPEOMETPUUECKUX 3a/1a4
IUTAHUMETpUYECKHE PaKThl U METO/IbI.

IIpoBOAUTH JIOTUYECKH KOPPEKTHHIE
JIOKA3aTeIIbHbIE  PACCYXICHUS  IIpU
PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

CpaBHuUBaTHL ¥ aHAJU3HPOBATH
peanbHble  CUTyallud W  BBISBISTH
BO3MOXXHOCTb €€ MOJCIMPOBAHUA Ha
A3bIKE TEOMETPUHU.

MopeaupoBarhb peaIbHyI0
CUTYyaIMI0 Ha SI3bIKE T€OMETPUU U

pu
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BBIYHCJICHUS JUIVH B
MHOT'OTPaHHHUKAX

IloBTOpEHME: IJ101a 11
MHOTOYTOJIbHUKOB,  (POpMYJIbI

JUISL  TUTOIAJIel, COOOpaKeHUS
MOJ00HS.

[Imomanu CEUCHUN
MHOTOTPaHHUKOB: IIOIIAIN
MMOBEPXHOCTEH, pa3pe3anusi Ha
9acTH, COOOpaKeHHUS IO I00MS

HCCJICA0BATDb IIOCTPOCHHBLIC MOJCIH, B

TOM 4YHCI€ U C HCIOJIb30BAHUEM
armapara anreopsbl.
HUcnoab3oBaTh KOMIIbIOTEPHBIE

IPOrpaMMBbl IIPHU PEILICHUH 3a/1a4.

O0BéM
MHOTOrPaHHHKA
(17 v)

O06BEM Tena. O6bem
IPSIMOYTOJILHOTO
napauienenuneaa. 3agaduu 0o
YABOCHUU Ky0Oa, 0 KBaaparype
Ky0a; O TPUCEKIIUU yTJIa.

CrepeomeTpuueckue
3aJ1a4uf, CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJILHOTO
napasuiesienunesa.

ITpuknaaHbie 3aJ1a4u,
CBS3aHHBbIE C BBIYHCICHHEM
o0BbEMa IPSAMOYTOJIBHOTO
napasuiesienunesa.

OO0BEM MPSMOI TIPU3MBI.

Crepeomerpuueckue
3a/1auu, CBSI3aHHBIC c
BBEIYUCIICHUCM 00BEMOB

npssmMoit npusmsl. [Ipukiannsie
3aJlayM, CBSI3aHHbIE C 00BEMOM
IIPSIMOM MTPU3MBI.

Brruncienrne o0bEMOB TeT C
OMOIIIBIO ONPENEIEHHOTO
uHTerpanga. OObEM HaAKIOHHOU
MIPU3MBI, TUPAMUJBI.

dopmyna 00béMa
IIAPAMULBI. OTtHomeHne
00bEeMOB MHUpPaMHUJ C OOIIUM
YTJIOM.

Crepeomerpuueckue
3aJ1a4M, CBI3aHHBIC C 00bEMaMU

HaKJIOHHOU [IPU3MBI,
MTAPAMUIBL.

[Ipukiagaele  3amayd 1O
TeMe «OO0BEMBI TE,

CBo0oaHO ONepHupOBATH
NMOHATHAMH. O00BEM Tena, O0OBEM
MPSMOYTOJILHOTO TTapajuieenumnea.

DopMyJIMPOBATH OCHOBHbIE

CBoOlcTBa 00BEMOB.
Joka3piBaTh TEOpeMy 00 o00bEme

IIPSAAMOYTOJIBHOTO IapajulesIenuIea,
CJIIEACTBUSA U3 HEE.
Pa3pe3arsp MHOTOI'DaHHUKHU,

MCPCKIAAbIBATb YaCTH.
Pemartn CTCPCOMCTPHUUYCCKUC 3aJa4H,
CBSI3aHHBIC C BBIYHCICHHEM O00BEMA

IPSIMOYTOJILHOTO napajuieienunenaa,
IPU3MBI.

CpaBHMBaTL W aHAJM3MPOBATh
YTBEP)KJEHUSI C 1eJIbI0  BBISIBICHUS
JIOTUYECKH KOPPEKTHBIX U

HEKOPPEKTHBIX PACCYKICHU.
AHAJIU3UPOBATH W MO/IEJHPOBATH

Ha  S3bIKC  TCOMETPHHM  pCalIbHBIC
CUTyallud, CBSI3aHHBIE C O0BEMOM
IPSIMOYTOJILHOTO napasulescuIea,

PU3MBI, TUPAMU/IBL.

HccaenoBaTh NOCTPOCHHBIE MOJEIH,
B TOM 4YHCJIE€ U C HCIHOJIb30BaHUEM
anmnapara anreopsl.

BobiBOoAUTH OCHOBHYIO
UHTETPATBbHYIO bopmyny s
BBIUUCIIEHUS OOBEMOB TEIL.

Joka3piBaTh TEOpeMy 00 00bEME
HAaKJIOHHOM TMpU3MBI Ha  NpUMEpE
TPEyToJIbHON pU3MBbI U s
IIPOU3BOJILHOU IPU3MBI.

Jloka3pIBaTh TeopeMy: 00 00BEME
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CBSI3aHHBIC C 00BEMOM
HaKJIOHHOM NPU3MBI,
TTUPAMU/TBL.

[Tpumenenue 00BEMOB.

Brruucnenue PacCToOAHUA 10
IIITOCKOCTH

nupaMuibl, OPMYJIUPOBATH CIEACTBUS
U3 Hee: 00bEM YCEUEHHON NUpaMUbI.
BeiBoguTh GopMyny Ui BBIYUCICHHS
00bEMOB YCCUEHHOM MUPAMUIBI

Teaa
BpalllcHUA.
(24 4)

HunuHapuyeckas
MTOBEPXHOCTb, oOpa3syrorue
UWINHIPUYECKON
MTOBEPXHOCTH.

Humsap. [Ipsamoii

Kpyropon nwiusap. Ilnomans
MOBEPXHOCTH LUWJIUHAPA.

Konunueckass MOBEPXHOCTb,
oOpasyromiue KOHHYECKOHN
noBepxHocTH. Konyc. Ceuenune
KOHYyCa IIJIOCKOCTBIO,
MapajyIeIIbHON IIOCKOCTHU
OCHOBaHUs. Y CEYEHHBIN KOHYC.
N300paxkeHne  KOHYCOB  H
YCEUEHHBIX KOHYCOB.

[Lmomans OOKOBOI
TIOBEPXHOCTHU u TIOJTHOM

MMOBEPXHOCTHU KOHYCA.
CrepeomeTpuyeckue 3ajadu
Ha JI0Ka3aTeIbCTBO u
BBIYHUCJICHUE, MOCTPOCHUEM
CEUCHUH LWINHAPA, KOHYCA.

[Tpukiiagaeie 3aJ1a4M,
CBSI3aHHBIC C HIWJIMHAPOM

Cdepa u map.

[lepeceuenue cdepsl U mapa
¢ miaockocThlo. Kacanue mapa
n chepsl mIockocTthio. Bug u
N300payKeHue mapa.

YpaBHeHue cdepsl.
[Inomans cheprl U €€ yacTeu.

CummeTpus chepsl u mapa.

CrepeomeTpuyeckue 3agadu

Ha J0Ka3aTeIbCTBO u
BBIYKCIICHUE, CBS3aHHBIE CO
chepoit U 1apom,

MOCTPOEHUEM HUX CECUYCHUU
IIJIOCKOCTBIO.

CBo06oaHO OnepupoBaTh
MOHSATHSIMH: WTHHIPAYECKAs
MOBEPXHOCTh,  IwmHAp.  M3yuaTsh

CHOCOOBI MOJYYEHUs LUIMHIAPUYECKOU
NOBEPXHOCTH, IWJIMHPA.

MN300paxarh WIMHAPD U €IO
CEYEHMS TUIOCKOCTHIO.

CBo0OoaHO ONepupoBaTh
MOHATHUSAIMM: KOHUYECKAsl [TIOBEPXHOCTB,
KOHYC, YCE4YEHHBIM KOHyc. M3yuars
CHOCOOBl  MOJYYEHUS]  KOHUYECKOH
IIOBEPXHOCTH, KOHYCA.

HN300paxkaTh KOHYC U €ro CE4YeHUs
IUIOCKOCTBIO, MPOXOALIEN Yepe3 OCh, U
IUIOCKOCTBIO, MEPIICHIUKYIISIPHON K OCH.

BeiBoguTh (bopMyIibI JUISL
BBIUMCIICHUA  OOKOBOW W  TOJIHOM
ITIOBEPXHOCTEM TEJ BPALCHUS.

PemaTte crepeomMeTpuuecKHe 3a0a4H,
CBA3aHHbIE C TeJlaMd  BpalleHus,
HaXOXJCHUEM IUIomaAn OOKOBOM U
IIOJIHOM TIOBEPXHOCTH, IOCTPOCHHEM
CEUYCHUN.

Hcnoan3oBaTh Npu pelieHun 3a1ad
IUTaHUMETpUUYECKre (PaKThl U METO/IBI.

CpaBHuBaTh ¥ aHAJM3UPOBATH
YTBEPKACHUS C 1EJIbI0  BBISBICHUS
JIOTUYECKHU KOPPEKTHBIX u

HEKOPPEKTHBIX PACCYKICHUM.

AHAJIM3MPOBATh U MOAECJTHPOBATH
Ha  A3bIKE TEOMETPUU  peajbHbIC
CUTYallUH, CBSI3aHHBIE C KOHYCOM U
UIHHIPOM.

HccaenoBaTh NOCTPOCHHBIE MOJEIIH,
B TOM 4YHMCIE M C MCIHOJb30BAaHUEM
anmnapara ajnreopsl

AKTYyaJIu3upoBaTh (HaKThl U METObI
IUITAHUMETPUH,  PEJICBAaHTHBIE  TEME,
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[Tpukiagueie 3aJla4H,

CBsA3aHHBIe cO cdepoil
1apoM.

IloBTOpEHME:  OKPYKHOCTH
Ha TUIOCKOCTH, BBIYHCIICHHS B
OKPYXHOCTH, CTaHJapTHbIE
noio0us

Paznuunbie KOMOUMHaIUU
TeN BpalLCHUS u
MHOTOTPaHHHUKOB.

3amaun mo Teme «Tema u
MMOBEPXHOCTH BPAICHUS

NMPOBOAUTDb AHAJIOIUH.

CBo0OoaHo OIepupoOBaThH
NoHATHUAMM:. cdepa u 1mIap, LEHTP,
paauyc, quameTp cepsl u mapa.

HccnenoBarh B3aMMHOE

pacrnosoxeHue chepbl U IIOCKOCTH.
®opMyTHPOBATH onpeaeIIeHUE
KacaTeJIbHOM TUIOCKOCTH K cepe.

Jloka3bIBATh TEOPEMBI O CBOMCTBE H
MPU3HAKE KACaTEIbHOU MIOCKOCTH.

BriBoauTh bopmymy TUTS
BBIYMCJICHUS IUIOMaAu cdepsl yepes
panuyc chepsl.

PemaTh crepeoMeTpruyeckue 3a1auu,
CBSI3aHHBIE CO cdepoll U  IIapoM,
HaxXOXJIeHUEeM Iuiomanau chepsl U eé
9JacTell, TOCTPOCHUEM CeYeHUM cephl u
nrapa.

AHAJIM3UPOBATL W MOAEJTHPOBATH
HA  s3BIKE TEOMETPUU  peabHbBIC
CUTyallud, CBSI3aHHBIE C IIAPpOM U
chepoii.

Pemath npocTeie 337291, B KOTOPHIX
burypupyrot KOMOUWHAIUN TeN
BpAIICHHUS] 1 MHOTOTPaHHUKOB.

Hcnoan3oBaTh Mpyu pelieHnn 3a1ad,
CBS3aHHBIX CO cdepoll u IIapom,
IUTAHUMETPUYECKHE (PaKThl U METOJIBI.

Pemathb cTepeoMeTprieCcKue 3aa4H,
CBA3aHHBIE C TeJlaMH  BpaIleHUs,
MIOCTPOCHUEM CEUEHUU TeJl BpaIlEHUs, C
KOMOMHAITUSAMA ~ TEJ  BpAIICHHUS |
MHOTOTPaHHHUKOB.

IIpoBOAUTH JTOTHYECKH KOPPEKTHBIC
JoKa3aTeIbHbIE  PACCYXICHUS  MpHU
pEeIICHNN  TEOMETPUYECKUX  3ajad,
CBS3aHHBIX C TIEPICHIUKYISIPHOCTHIO
IIJIOCKOCTEMN.

AHAJIM3MPOBaThL U MOJEJIHPOBATH

Ha SA3BIKE reoMecTprun pCaJIbHbIC
CUTyalluHu, CBs3aHHBIC C
MHOT'OI'paHHUKAMMU.

I/ICC.HCIIOBaTb IMOCTPOCHHBIC MOJCIIN,
B TOM 4YHCJIC U C MCIIOJIB30BaAHUCM
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amnmapara anreopsl.

Inomanm
MOBEPXHOCTH U
00BbEMBI
KPYIJIBIX TeJl

(9 1)

O06béM nununapa. Teopema
00 00bEME TPSMOT0 HWJIMHJPA.

[Tnomamm OOKOBOM u
IIOJTHOM MTOBEPXHOCTH
UAJIUHIpA.

Brranciaenne 00EMOB TeII €
IIOMOIIBIO OIIPELICIIEHHOTO
uHTerpana. OobEM KoHyca.

ITnomamm OOKOBOM n
IIOJIHOM ITOBEPXHOCTH KOHYCA.

CrepeomeTpuueckue
3aJ1a4u, CBsI3aHHBIC c
BBIYUCIIEHUEM 00BEMOB
IUJIMHIPA, KOHYCA.

[Ipukiiagneie  3agaym 1O
TeMe «OOBEMBI W INIOMIAIN
IIOBEPXHOCTEM TEIL.

OO0béM mapa U MIAPOBOIO

cektopa. Teopema 00 00BEME
mapa. [Tnomans chepsi.
CrepeomeTpudeckue
3a/auH, CBSI3aHHBIC C
BBIYHCIICHUEM 00BEMOB IT1apa,
IIapOBOT'0 CETMEHTA, IIIAPOBOTO

CeKTopa.
[IpuknagHele 3agauud 10
TeME «O0OBEMBI TEI,

CBsI3aHHBIE ¢ OOBEMOM IIapa u
IJI0IIA/IbIO Cephl.
CooTHOIIEHUS MEXTY
TUIOIIAIIMU  TIOBEPXHOCTEH |
00béMamMu TOTOOHBIX TEJI.

[TonoGHbIE Tena B
IIPOCTPAHCTRE.

N3menenne o00bEMa 1pH
OI00MH.

CrepeomeTpruueckue
3a/1auu, CBSI3aHHBIC c

BBIYUCIICHUEM O0BEMOB TEJI U
IUIOMIAAECH MOBEPXHOCTEN

CBo0oaHO OIepUpPOBATH
NOHATUSIMH. O00BEM Tena, IUIONIAh
MOBEPXHOCTH.

®opMyTHPOBATH OCHOBHBIE

CBOMCTBa 0OBEMOB.

Jloka3bIBaTh TeopeMbl: 00 00BEME
HAJIUHPA; 00 00béMme KOHYca.
BoiBoauTh (GOPMYINIBI TSI BEIYUCICHUS
00BbEMa yCEeUEHHOTO KOHYCA.

HccaenoBaTh NOCTPOCHHBIE MOJIEIIH,
B TOM 4YHCJI€ M C UCIHOJIb30BaHUEM
anmnapara anreopsl.

3HATh BO3MOXKHOCTH pEIICHUS 3a71a4
Ha MOCTPOCHUE IUPKYJIEM U JUHEHKOH,

0 KJIACCUYECKUX HEPa3pEUTUMBIX
3a/ayax.

CBo0OoaHO ONepupoBaThH
MOHATHSIMM: 1apoBOM CErMEHT,
IapOBOM  CJIOM, IIApOBOM  CEKTOp,
OCHOBAaHME W  BBICOTA  CETMEHTAa,

OCHOBAHHC M BbBICOTA IIApOBOTO CJIOA.

BeiBoauTh (bopmyIbl JUTS
HAXOXKJICHUS 00bEMOB 1apOBOTO
CErMEHTa, IApOBOr0 CEKTOpa, IO 1
ctepsl.

Jloka3piBaTh TEOpeMy 00 00bEME
mapa.

Pemarthb cTepeoMeTpUUECKUE 3aa4H,
CBSI3aHHBIE ¢ 00BEMOM I11apa, MIapOBOTO
CEerMeHTa, II1apOBOTO CeKTopa,
TJI0IIAIbIO C(PepHl.

CpaBHMBaTHL ¥ AaHAJW3UPOBATH
VTBEPKIIEHUS C TIEJbIO0  BBISBIICHUS
JIOTUYECKHU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKICHHM.

AHAJIM3UPOBATHL W MOAEJTHPOBATH
Ha  S3BIKE  TI'EOMETPUU  pealibHbBIC
CUTyalluH, CBs3aHHbIE C 00BEMOM I11apa,
1apOBOTO CEerMCHTA, 1apOBOTO
CerMeHTa, IUIOIIaAbI0 ChEepPHI.

CBo0OoaHo ONepUpPoOBATH
NMOHATHEM. ITOJOOHBIE TEJIa B
IIPOCTPAHCTRE.
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Burumceasite 00bEMBI Tl c
TIOMOIIBIO ONIPEICIEHHOTO HHTETpaa.

Pemath cTrepeoMeTpuueCcKIe 3aa49H,
CBSI3aHHBIC C COOTHOIICHUSMH MEX]Y
IJIOIIAIIMU TTOBEPXHOCTEN U 00BEMaMHU
MMOJOOHBIX TEI.

IIpoBoaAUTH JTOTHYECKH KOPPEKTHHIS
A0Ka3aTe/ibHble PAaCCYKAeHUs1 TpU
pEIICHNH  TEeOMETPUYECKMX  3ajad,
CBS3aHHBIX C BBIYHCIICHHEM OO0BEMOB
T€JI C IIOMOUIBIO  OINPEIACIEHHOTO
UHTETpaJa, HAXO0XKJICHHEM
COOTHONICHHWSI ~ MEXIy  IUIOMIAJsIMU
MOBEPXHOCTEH W 00BbEMaMHU I10JJOOHBIX
TeJ.

AHAJIM3UPOBATL W MOAEJTHPOBATH
Ha  S3BIKE TEOMETPUU  peabHBIC
CUTyallud, CBs3aHHbIE C OO0bBEMAMU U
MTOBEPXHOCTSIMU TeJ, Ha JOKA3aTeIbCTBO
M Ha HaXOXKJCHHE TI'eOMETPHUUYCCKHUX
BEJIMYNH
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JABuxeHust

(S 4)

JIBM>KEeHHsT  IIPOCTPAHCTBA.
OtobOpaxxenus. JIBWKEeHUS W
paBeHcTBO  (uryp.  OOuue
CBOMCTBa JBMKCHHU. Bunabl
JIBUKCHUU: MapaJuIeIbHBIN
MEPEHOC, [EHTpaJIbHas
CUMMETpHUSI, 3epKajbHas
CUMMETpHUSI, TMOBOPOT BOKPYT
PSIMOA. [IpeoOpazoBanus
nogodus. llpssmas u cdepa

Ditnepa.
['eomeTpuueckue 3aaauu Ha
MPUMEHEHUE ABUKCHUS

CBo0OoaHo ONepupoOBaAThH
MOHATUSIMH oTOOpakxeHue
MIPOCTpaHCTBa Ha ce0s, JBUKEHUE
IPOCTPAHCTBA; ILICHTpaJIbHAs, OCeBasi U
3epKajbHas CUMMETPUH, TIapajlIeIIbHbIN
MEPEHOC; PaBEHCTBO U nojo0ue uryp.

Jloka3pIBaTh YTBEPXKICHUS O TOM,
YTO LEHTpalbHasA, OCEBasi M 3€pKajbHas
CUMMETpPUH, NApaJUICIIbHBIM TEPEHOC
SBJISIFOTCSL  IBWJKCHUSIMUA. BBINOJIHATH
npeoOpa3zoBaHus MOA00US.

OnepupoBaTh NOHATHUSMU: TIPsIMas
u cepa Diinepa.

Pemars reomerpuueckue 3amadd C
UCII0JIb30BaHUEM JIBXKCHUH.

Hcnoan3oBaTh Npu pelieHun 3ajad
NBUKEHHUS  TMPOCTPAHCTBA U ux
CBOMCTBA.

CpaBHUBaTHL U aHAJM3UPOBATH
YTBEPXKIEHUS C 1EJIbI0  BBISIBICHUS
JIOTUYECKHU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.

HccaenoBath NOCTPOECHHBIE MOJIENH.

HUcnoab3oBaTh uu@poBbIe

pecypcsbl
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IToBTOpEHUE,
00001IEHNE ]|
cucTeMaTu3anus
3HAHUH
(17 g)

O6o6maroriee  MOBTOPEHUE
MOHATHM W METOJOB Kypca
reomerpun  10-11 kmaccos,
CHUCTEMATH3ALNS 3HAHUM.

Hcropus pa3BUTUSA
CTEPEOMETPUM KaK HAyKU U €€
pOJIb B Pa3BUTUH COBPEMEHHBIX
MHXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTUH

Pemiatrs crepeomeTpuyeckue 3agaduu
Ha JI0KA3aTeJIbCTBO MaTE€MaTUYECKUX
OTHOIIICHHH, HaxO0KIcHUE
F€OMETPUYECKUX BEJIIMYUH (JIJIMH, YTIIOB,
rIomaen, 00bEMOB).

HUcnoab3oBarh pelIeHun
CTEPEOMETPUUECKUX 3a1a4
IUTAHUMETpUYECKHE PaKThl U METO/IBI.

IIpoBoaAMTH JTOTHMYECKH KOPPEKTHBIE
JIOKA3aTeIIbHbIE  PACCYXICHUS  IIpHU
pelieHun CTEPEOMETPUUECKHUX 51
MJIAHUMETPUUYECKHUX 3a/ad.

CpaBHUBaTHL M aHAJM3UPOBATH
peanbHble CUTyallud W  BBISBIATH
BO3MOHOCTh €€ MOJEIMPOBAHUA Ha
SI3BIKE TEOMETPHUH.

MopeaupoBarh peAIBbHYIO
CUTyallMl0 Ha S3bIKE TEOMETPUH U
HCCJIeI0BATh TOCTPOCHHBIE MOJEIH, B

pu

TOM 4YHCI€ M C MCIHOJIb30BAHUEM
amnmapara anreophbl.
HUcnoab3oBarh KOMIIbIOTEPHBIE

IIPOTPaMMBI IIPY PELICHUH 3aa4.
Hoayyarp npeacraBJieHue 0
reOMETpUM Kak O pa3BUBAIOLICHCSA
HayKe, HCCIEAYIOMIEH OKpYXaIOUIUn
MUDP, CBSI3aHHOM  C  peaJbHBIMU
o0ObeKTaMH,  IOMOTAIONIEH  pPElIUTh
peanbHbIC JKU3HEHHBIE CUTYallMU O POJIN
CTEPEOMETPUHN B pa3BUTUU
COBPEMEHHBIX WHXEHEPHBIX u
KOMITHIOTEPHBIX TE€XHOJIOTUM
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IHoypounoe nmnanuposanue 'EOMETPUS, 10 kiaace

(34 B Henento, 34 yueOHBIX Heleau, uToro — 102 )

No Jama Tema ypoka
n/n | Ilnan ‘ Daxkm
BBenenue B crepeoMeTpuio -234
1 1 neoensn OcHoBHbIE NpaBujIa U300paKEHUS Ha PUCYHKE TUIOCKOCTH, TapauIeIbHbIX
MPSAMBIX (OTPE3KOB), CEPEAUHBI OTPE3Ka.
2 [TonsiTHS CTEpEeOMETpUN: TOUKA, MPSAMAst, INTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIC

npaBuiIa N300pKEHNS HA PUCYHKE TUTOCKOCTH, TApaJUICIbHBIX MPSMBIX
(OTpe3KOoB), CepeIMHbI OTPE3KA.

3 [TonsaTus: nepecekaronecs MIOCKOCTH, NEpECeKaroIMecs IpsMasi U INIOCKOCTb;
HOJTYIPOCTPAHCTBO.

4 2 neoensn [TonsTHs: nepecekaronmecs MIOCKOCTH, IEPECEKAI0IUECs IpsAMas U IIOCKOCTh;
MOJTYTIPOCTPAHCTBO.

5 MHororpaHHUKH, N300pakeHHe MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIONNX OOBEKTOB.

6 MHororpaHHUKH, H300pakeHNe MPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIIUX O0bEKTOB.

7 3 Heoensn AKCHOMBI CTEPEOMETPUU U NEPBBIE CIECICTBUS U3 HUX.

8 AKCHOMBI CTEPEOMETPUU U NIEPBbIE CIEACTBUS U3 HUX.

9 AKCHOMBI CTEpEOMETPUH U TIepBbIe clieACTBUS U3 HUX. CrIocoObI 3a1aHus
MPSIMBIX U TUIOCKOCTEN B IipocTpancTBe. OO03HaYeHUS MPSAMBIX U INTOCKOCTEH.

10 4 neoens N3o0pakeHne ceueHN MupaMubl, Kyoa 1 MpU3Mbl, KOTOPBIE IPOXOAT Yepe3 UX

pebpa. M3o0paxenune nepecedeHrs NOITyIeHHBIX IIJIOCKOCTeH. PackpammBanue
TTOCTPOEHHBIX CEYCHUHN Pa3HBIMHU IIBETAMH.

11 N3o0pakeHue ceueHN MupaMubl, Kyoa 1 pU3Mbl, KOTOPBIE IPOXOAT Yepe3 X
pebpa. M3o0paxeHnune nepecedeHrs NOITyIeHHBIX IIJIOCKOCTeH. PackpammBanue
MIOCTPOEHHBIX CEUYCHUH pa3HbIMU LIBETAMH.

12 N3o0pakeHue ceueHni MupaMuabl, Kyoa v IpU3Mbl, KOTOPBIE IPOXOISAT Yepe3 uX
pebpa. M3o0paxenue nepecedeHus MOIyIeHHBIX IIIOCKOCTe!. PackpammBanue
MIOCTPOCHHBIX CEUYEHHH Pa3HBIMU [IBETAMH.

13 S neoensa N3o0pakeHne ceueHni MupaMubl, Kyoa 1 MpU3Mbl, KOTOpBIE IPOXOAT Yepe3 X
pebpa. M3o0paxenune nepecedeHrs MOITyIeHHBIX IIJIOCKOCTeH. PackpammBanue
IIOCTPOEHHBIX CEYCHUH pa3HbIMU LIBETAMHU.

14 MeTtoz cnenoB A1 IOCTPOECHUS CEUEHUH.

15 Merton cnenoB A noctpoeHus ceueHuil. CBoicTBa nepeceueHuil NpsMbIX U
IJIOCKOCTEH.

16 6 neoens Merton cnenos A nocTpoeHus ceueHuil. CBOMCTBA NepeceueHuil NpsMbIX U
IIJIOCKOCTEM.

17 [TocTpoenue ceuenuii B mupamuie, Kyoe mo TpeM ToukaM Ha pedpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3alMCh I1aroB MOCTPOESHUS.

18 [TocTpoenue ceuenuit B mupamuie, Kyoe 1mo TpeM Toukam Ha pedpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aIMCh IIArOB IOCTPOCHHUSI.

19 7 Heoens [TocTpoenue ceuenuii B nmupamu/ie, Kyoe mo Tpem Toukam Ha pedpax. Coznanue
BBIHOCHBIX YepTeKel U 3aIHCh 1IaroB OCTPOEHUSI.

20 [TocTpoeHnue ceueHuii B mupamuie, Kyoe rmo TpeM Toukam Ha pedpax. Coznanue
BBIHOCHBIX Y€pTEKel U 3alKch 11aroB MOCTPOSHUS.

21 [ToBTOpEHME MIAHUMETPUH: TEOPEMA O IPOMOPIUOHANIBHBIX oTpe3Kkax. [lomodue
TPEYT OJIbHUKOB.
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22 8 neoensn [ToBTOpEHUE TaHUMETPUH: TeopemMa MeHenas. PacueTsl B ce4eHusX Ha
BBIHOCHBIX uepTexax. MicTopus pa3BUTH INIAHUMETPUU U CTEPEOMETPUH.
23 KonTtposbnasi padora Nel «Akcuombl crepeoMeTpun. CevueHus»
B3anMHoe pacnosiokeHne NPsIMBIX B IPOCTPAHCTBE — 64
24 B3aumnoe pacrionoxxenre npsiMbIX B IpocTpancTBe. CKpenmBaronyecs npsiMble.
[Ipu3naku ckpemumBaromuxcs npaMeix. [lapamiensHbie npsMble B TPOCTPAHCTBE.
25 O Hedensn Teopema 0 CynieCTBOBaHUHU U €IMHCTBEHHOCTH MPSIMOM MapasuieIbHON JaHHON
MPSMOU, MTPOXOJIAILIECH Yepe3 TOUKY MPOCTPAHCTBA U HE JIeKAalllell Ha JaHHON
npsiMoii. Jlemma o mepecedeHny nmapaiaebHbIX TPSIMBIX IIOCKOCTBIO.
26 [TapannenpHoCTh Tpex npsAMbIX. Teopema o Tpex napajieabHbIX IPSIMBbIX.
Teopema 0 CKpeIMBAIOIINXCS MPSAMBIX.
27 [TapannensHoe npoexkTupoBanyue. OCHOBHBIE CBOMCTBA MAPAIJIEIBHOTO
npoeKTupoBaHus. 1300paxxeHne pa3HbIX (GUTyp B MapajsiebHON MPOEKIUH.
28 10 LenTpanbHas npoeKIus. YTOJI ¢ COHANPABIEHHBIMU CTOPOHAMU. YTOJI MEXIY
HeOens MPSIMBIMH.
29 3aauy Ha J10Ka3aTeIbCTBO U MCCIIEJOBAHNE, CBA3AHHBIE C PACIOIOKEHUEM
MPSIMBIX B IPOCTPAHCTBE.
ITapanieJbHOCTH NPSAMBIX M IIJIOCKOCTEH B MIPOCTPaHCTBE — 84
30 [lonsATHA: MapauIenbHOCTh IPSIMON U IJIOCKOCTH B NpocTpaHcTse. [Ipru3Hak
napauieIbHOCTH MPAMOI U 1iiockocTu. CBOMCTBA MapaIeIbHOCTH MIPSIMON 1
IIJIOCKOCTH.
31 11 I'eomeTpuyeckue 3a1a4n Ha BBIUUCICHHUE U I0KA3aTEJIbCTBO, CBA3AHHbIC a
Hedens napasuieIbHOCTHIO MPAMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE.
32 [TocTpoenue cedenus, NPOXOASILEro Yepe3 JaHHYIO MPSMYIO Ha YEPTExKe U
MapayIebHOrO IPYrou npsiMoid. PacyeT oTHOIEHUI.
33 [MapannenbHas npoekuus, IPUMEHEHHE ISl IOCTPOCHUS CeUeHU Ky0a u
napauienenunena. CoiicTBa napajuiesaenuneaa u NpusMsl.
34 12 [TapannensHble mockocTy. [Ipu3Haku mapamieabHOCTH ABYX MIOCKOCTEH.
35 Helens Teopema 0 napayIeIbHOCTH U €IMHCTBEHHOCTHU TUIOCKOCTH, IPOXOAIIEH Yepes
TOUYKY, HE IPUHAIJICKAIIYIO JaHHOMU IIJIOCKOCTH U CIIEICTBUS U3 HEE.
36 CBolicTBa MapajIeNbHbIX IJIOCKOCTEN: O MAapaJlJIeIbHOCTH MPSMBIX IIEPECEUECHHUS
IIPY [IEPECEUEHUN ABYX MApAJUIEIbHBIX MNIOCKOCTEN TPETHEH.
37 13 CRoiicTBa mapauIeIbHBIX TUIOCKOCTEH: 00 OTpe3Kax MapauieIbHbIX MPSMBIX,
Helensn 3aKJIFOYEHHBIX MEKy MapaIENbHBIMU TUNIOCKOCTAMM; O IIEPECEUEHNN IIPSIMOH C
JBYMS TapAJLJICIbHBIMU ILIOCKOCTSIMHU.
IepneHaUKYJSIPHOCTH NPSIMBIX U IJIOCKOCTEN B NPOCTPAHCTBE — 259
38 IToBTOopenue: Teopema [ludaropa Ha MIOCKOCTH.
39 [ToBTOpEHUE: TPUTOHOMETPUS MPSMOYTOIBHOT'O TPEYTOJIBHHKA.
40 14 CaoiicTBa Ky0a 1 PsIMOYT OJILHOT'O Hapasuieenunesa.
41 Helens Brruucienue JyInH OTPE3KOB B KyOe U IPSMOYTOJIbHOM HapaijiesieHIee.
42 [IepnieHIUKYISIPHOCTE PSIMOM M INTOCKOCTH. [IpHU3HAK MEepIIeHIMKYIAPHOCTH
IPSIMOM U MJIOCKOCTH.
43 15 [lepnenauKynsapHOCTH NPSIMON U MIIOCKOCTH. [Ipr3HaK neprneHuKyIspHOCTH
Heoens MPSIMOM U TUIOCKOCTH.
44 Teopema o cylecTBOBaHUM ¥ €IUHCTBEHHOCTH MPSMOU, IPOXOAIIEH Yepes
TOYKY [IPOCTPAHCTBA U NEPIIEHIUKYISIPHON MIIOCKOCTH.
45 [TnockocT 1 neprneHuKyIsIpHbIe UM MPSIMbIe B MHOTOTpaHHHUKAX.
46 16 [1nockocTH ¥ NepneHUKYIIpHbIE UM NPSMbIE B MHOTOTPaHHHKAX.
47 Helens [lepnennukynsap u HakioHHas. [loctpoeHne nepneHuKyaspa U3 TOUKH Ha
IPSIMYIO.
48 [lepnennukynsap u HaxsioHHas. [TocTpoeHne nepneHuKyaspa U3 TOUKH Ha
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MPSMYIO.

49 17 Teopema o Tpex nepneHauKysspax (mpsMas u ooOpaTrHas)
50 Heoensn Teopema o Tpex nepneHAUKYIsApax (MpsMas u oOpaTHas)
51 VYron Mexay CKpelBatoUIMMUCS PSIMbBIMH.
52 18 [Touck nepneHANKYISPHBIX MPSMBIX C TOMOILBIO EPIIEHIUKYISPHBIX
Helens IJIOCKOCTEH.
53 OpTroroHajibHOE TPOSKTUPOBAHHUE.
54 [TocTpoenue ceuenuii kyoa, MpU3MBbl, IPaBHUIIbHON MUPaAMU/IbI C TOMOIBIO
OpPTOrOHAJIbHOW IIPOEKIIUU.
55 19 [Toctpoenue ceuenuit kyda, IpU3Mbl, IPABUILHON MUPAMUbI C TIOMOIIbIO
Hneoens OpPTOrOHAJILHOM MPOEKIIUH.
56 CumMMeTpust B IPOCTPAHCTBE OTHOCUTEBHO MJI0CKOCTHU. [lockocTu cummeTpuii B
MHOTOTpaHHUKaX.
57 [Ipu3Hak neprneHAUKyYISIpHOCTH MPSIMOM U MIIOCKOCTH KaK CJIEACTBUE CUMMETPUH.
58 20 [IpaBuibHBIE MHOTOTpaHHUKU. PacuéTr paccTOSHUN OT TOYKHU A0 TUIOCKOCTH.
59 Heoens [IpaBunbHbIE MHOTOrpaHHHUKHU. Pacu€T pacCTOAHUN OT TOUYKHU J10 TIIIOCKOCTH.
60 CriocoOBbI OITyCTUTh MEPIEHAUKYISIPBI: CAMMETPHUS, CABUT TOYKHU 110
napasuieIbHON IPSIMOH.
61 21 CaBur no HenapayIeIbHON MPSAMON, N3MEHEHUE PACCTOSHUM.
62 Hedens KonTpoabHnasi padora Ne 2 «B3anMHoe pacnoJjio:keHue NpsiMbIX U
IUIOCKOCTEH B POCTPAHCTBE)
Yrabl u paccrosinus — 164
63 [ToBTOpEHME: Yron Mexay NpsIMbIMU Ha INIOCKOCTH, TPUTOHOMETPHUS B
MIPOU3BOJIBHOM TPEYT OJIbHUKE, TEOpEMa KOCHHYCOB.
64 22 [ToBTOpEHME: YTON MEXAY CKPEIMBAIOIIMMHUCS IPSIMBIMU B IIPOCTPAHCTBE.
65 Heoens ['eomeTpryeckre METO/IbI BBIUMCIICHUS YIJIa MEXAY NPSIMBIMU B
MHOT'OI'paHHHKaX.
66 JIByrpanHbIiil yron. CBONCTBO JMHENHBIX YIJI0B IBYTPAHHOIO yIJia.
67 23 [lepnennukynapHsie I10CKOCTH. CBONCTBA B3aUMHO MEPIIEHIUKYISIPHBIX
Helens IJIOCKOCTEH.
68 [Ipu3Hak nepneHIMKyIIPHOCTH MIOCKOCTEN; TEOpEMA O MPSMOU MEPECCUCHUS
JBYX IJIOCKOCTEN MEPIEHNKYISIPHBIX TPEThEH MI0CKOCTH.
69 [IpsiMoyronbHbIN Napaenenunes; Kyo; U3MepeHusi, CBOICTBA MPAMOYT OJIbHOI'O
napajuleJenunesaa.
70 24 Teopema 0 quaroHany NpsMOYTOJILHOTO NapajulesIeNuIe/ia v CIeJCTBHE U3 HeE.
71 HeOens CrepeomeTpuuecKie U MPUKIIATHBIC 3a/1a4d, CBA3aHHBIE CO B3aUMHbBIM
PacCONI0KEHUEM MPSAMBIX U IIOCKOCTEH.
72 IToBTOpEHMeE: CKpeluBaroIuecs npsiMble, NapaelbHble INIOCKOCTH B
CTaHJAPTHBIX MHOT OT PAaHHUKAX.
73 25 [Tapa mapanienpHbIX MIOCKOCTEN Ha CKPEUIUBAIOLINXCS MPSMBIX, PACCTOSHUE
Hedensn MEKIY CKPEIMBAIOLIIMMUCS NPSIMBIMU B ITPOCTHIX CUTYALUSAX.
74 PaccrosiHre OT TOYKM 10 IUIOCKOCTH, PACCTOSHUE OT MPSIMOM 1O INIOCKOCTH.
75 Brruucnenue paccTosHUNA MEXy CKPEIIMBAOIIMMUCS MPSMBIMU C TOMOIIBIO
NEepIEHIUKYISIPHOM MIIOCKOCTH.
76 26 TpexrpanHbIii yroi, HEpaBeHCTBO VIS TpeXrpaHHbIX yrioB. Teopema [Tudaropa,
neoens TE€OpEeMbl KOCUHYCOB M CUHYCOB JJIsl TPEXTPAaHHOIO yTJIa.
77 DeMeHTHl chepruecKoil TeOMETPUU: T€0Ie3NYEeCKHE JIMHUU Ha 3eMIIe.
78 KonTpoJsbHas padora Ne 3 «Yri1bl H pacCTOSTHUS
MHoOrorpaHHuKM - 74
79 27 Cucremartuszanus 3HaHUN « MHOTOIpaHHUK U €0 3JIEMEHTHI)
80 Heoens [Mupamuna. Buas! nupamua. [IpaBunbHas nupamuia.
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81

[Tpusma. IIpsimast u HakmoHHast pu3Mbl. [IpaBuibHas pu3Ma.

82 28 [Tpsimoit mapasutenenurme, MpsSMOYTOIbHBIN MapaJIeIIeHIIeI, KyO.
83 Heldens Brinykneie MHOrorpanHuku. Teopema Ditnepa.
84 Boinyxiibie MHOrorpanHuku. Teopema Diinepa. [IpaBuibHbIe U 10JIyIIpaBUIIbHBIE
MHOT'OT'paHHHKH.

85 29 Kontpoabsnas padora Ne 4 « M[HOrorpaHHUKN»

Helens

BekTopsbl B npocTtpancTBe — 124

86 [ToHsiTHE BEKTOpa HA TNIOCKOCTH U B IPOCTPAHCTBE.
87 CyMMa BEKTOPOB.
88 30 Pa3HoCTh BEKTOpPOB.
89 Helens [TpaBuiio mapaienenumnesaa.
90 YMHOXEHHE BEKTOpa Ha YUCIIO.
91 31 Paznoxenue BekTopa o 6a3ucy Tpex BEKTOPOB, HE JISKAIIUX B OJJHOM

Helens IIJIOCKOCTH.
92 CkasipHOE TIPOU3BEICHUE.
93 Brruucnenue yria Mex1y BEKTOPaMH.
94 32 [Ipocreiimne 3a1aun ¢ BEKTOpaMHu.
95 Helens [Ipocreiimne 3agaun ¢ BEKTOPaMHU.
96 [Ipocreiimme 3a1a4m ¢ BEKTOPAMH.
97 33 [Ipocreiimne 3axaun ¢ BEKTOpaMu.

Helens

IloBTOpEHME, 00001IeHNE U CHCTEMATH3ALNS 3HAHUI — 5S4
98 O06o0061enune u cuctemMaTu3aius 3HaHui «B3anMHOe pacrnonokeHrne IpSIMbIX U
IUIOCKOCTEH B IPOCTPAHCTBE»
99 O0o001IeHre U cucTeMaTH3aIvs 3HaHUH « MHOTOrpaHHUKIDY
100 | 34 HToroBast KoHTposbHas paboTa
101 | neoena HroroBasi KOHTpoONbHAs paboTa
102 OO06o01meHne 1 cucTeMaTh3alys 3HaHUH: aHAIM3 KOHTPOJIBHOU PabOTHI.
HTOIO - 1024
IHoypounoe mnanuposanue 'EOMETPHUS, 11 kiaace
(34 B Henento, 34 yueOHBIX Heeau, utoro — 102 )
Ne dama Tema ypoka
n/n | Ilhan \ Daxkm
AHanuTHYeckasi reomeTpus - 154

1 [ToBTOpenue Tembl «KoopAMHATHI BEKTOpA HA TNIOCKOCTH U B TIPOCTPAHCTBEN
2 IToBTOpenue Tembl «CKaJISIPHOE IPOU3BEACHNUE BEKTOPOBY
3 [ToBTOpenue TemMbl «BBIUMCIIEHUS yrila MEX/Ty BEKTOPAMH B TPOCTPAHCTBE)
4 [ToBTOpEeHME TeMbl «YpaBHEHUE IPSIMOM, MPOXOJIAIICH Uepe3 1BE TOUKU
5 YpaBHEHUE TUIOCKOCTH, HOPMaJib, YPaBHEHHE TUIOCKOCTH B OTPE3KaXx.
6 YpaBHeHMeE MII0CKOCTH, HOpMaJlb, YpaBHEHHUE MIIOCKOCTH B OTPE3KaX.
7 BexTropHoe npousBecHUE.
8 JInHeliHbIE HEPABEHCTBA, INHEWMHOE POrPaMMHUPOBAHME.
9 JluHeitHbIe HEpaBEHCTBA, TUHEHHOE TPOrPaMMUPOBAaHHE.
10 AHaTUTHYECKHE METO/IbI pacuéTa yria MexXy MpsSMbIMUA B MHOTOTPaHHUKAX.
11 AHanUTHYECKUE METObI pacuyéTa yria MeXIy NPSMbIMU B MHOT OTpaHHUKaX.
12 dopMmyina pacCTOSHHSI OT TOYKH JI0 MIIOCKOCTH B KOOPIMHATAX.
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13 HaxorxeHne pacCTOsHUM OT TOUKH 10 TNIOCKOCTH B KyOe.

14 HaxoxieHne paccTosHMM OT TOYKHU 10 INIOCKOCTH B IPABUIIBHOW MTAPAMU/IE.

15 KontposbHasi padora Ne 1 «AHaJIuTHYECKAs] T€OMeTPHUsD

IloBTOpeHue, 06001eHNe U cucTeMaTH3ausl 3HAHUI «MHororpanHuku. CedeHUs MHOTOTPAHHUKOBY —
154

16 CedeHust MHOTOTPaHHUKOB: CTaHAAPTHBIE MHOT OTPaHHUKH.

17 CeueHust MHOTOTPAaHHUKOB: METOJ] CJICIOB.

18 CeueHnsi MHOTOTPaHHUKOB: CTaH/IapPTHBIE TNIOCKOCTH, TIEPEeCceUeHus MPSIMBIX U
IJIOCKOCTEH.

19 [MapannenbHbie TPSMbIE U MTIOCKOCTH : TTApAJUICTIHHBIC CEUCHUS.

20 [TapannensHble IpsIMbIE U TNIOCKOCTHU: PacyeT OTHOIICHHIHA.

21 [TapamienpHble IpAMBIE U INIOCKOCTH: YTIIbI MEXKY CKPEILMBAIOIIUMHUCS
TIPSIMBIMH.

22 [leprienAMKYNIsIpHBIE MPSIMBIE U TNIOCKOCTH: CTAHJAPTHBIE aphl
NEePIEHINKYISPHBIX MJIOCKOCTEH M MPSIMBIX, CAMMETPUN MHOTOTPAHHUKOB.

23 [lepnenuKynsgpHbIE MPSIMBbIE U IJIOCKOCTU: TEOPEMA O TPEX MEePHEHAUKYIIpax.

24 [eprieHAUKYIISIpHBIE IPSMBIE U TUIOCKOCTH: BEIYUCIICHUS JUTHH B
MHOT'OIpaHHHKAX.

25 [ToBTOpEHMeE: MIOIAAN MHOTOYTOJILHUKOB, POPMYJIBI JJIs TUIOIIA IEH,
COOOpakeHHs MOA00HUS.

26 [ToBTOpEHMeE: MIOIIaA1 MHOTOYT OJIbHIUKOB, (DOPMYIIBI 171 TLTOMIACH,
COOOpaKeHUS TIO00HS.

27 [ToBTOpEHME: TUIOMAAX MHOT'OYT OJIbHIUKOB, ()OPMYJIIBI VIS TUTOMIA/ICH,
COOOpaKeHHS TTO00HS.

28 [Inomaau ceueHnit MHOrOrpaHHUKOB: TUIOLIAAN TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaXKEHUs MOJ00HS.

29 [lnomaan ceyeHnii MHOrOrpaHHUKOB: TUIOIIAIM TOBEPXHOCTEM, pa3pe3aHus Ha
4acTH, COOOpakeHUs MO100us.

30 Kontpoabnasi padora Ne 2 «IloBropenue: MuororpanHuku. CeyeHus
MHOT'OTPAHHUKOB»

O0bém MHOTOrpanHnka — 174

31 O6nem Tena. O6beM MPSMOYTOJILHOTO MapasuieNenuIe/a.

32 3amauu 00 yIBOCHHH Ky0a, O KBaJparype Kyda; 0 TPUCEKIIUH yIiia.

33 CrepeoMeTprudecKre 3aJauu, CBSI3aHHbIE C 00BEMOM MPSIMOYTOJIEHOTO
napaiesieune s a.

34 [Ipuxnaanble 3a1auu, CBA3aHHBIE C BEIYMCIEHHEM 00beMa MPSMOYT OJIbHOT'O
napaJiesienumnea.

35 O0BeM IPSIMOIA TTPU3MBI.

36 CrepeoMeTpudeckue 3a7auu, CBI3aHHbIE C BEBIYUCICHUEM 00bEMOB MPSIMOI
IPHU3MBL.

37 [Ipukiagabie 3a1a49u, CBsI3aHHBIE C 00BEMOM MPSIMOU MPU3MBI.

38 Brruncnenue 065eMOB TeJ ¢ TOMOIIBIO ONpeeIeHHOro nHTerpaia. Oobem
HaKJIOHHOM IIPU3MBI.

39 Brruucnenue 00beMOB Te ¢ TOMOLIBIO ONPEIENIeHHOro nHTerpaina. Oobem
HAKJIOHHOUN MUPaMU/IBL.

40 ®dopmyna oobema mupamuibl. OTHOIIIEHHE 00BEMOB TTUPAMU]L C OOIITUM YTIIOM.

41 ®dopmyna obbema nupamuipl. OTHOLIEHHE 00BEMOB TUPAMUJL C OOIIKUM YIITIOM.

42 CrepeomeTpuuecKue 3aa4u, CBI3aHHBIC C BHIYUCICHUEM 00hEMOB HAKJIOHHOU
PU3MBL.

43 CrepeoMeTpudeckue 3a7auu, CBI3aHHbIE ¢ 00beMaMy MTUPAMHU/IBL.

44 [Ipuknagaeie 3aaaun o Teme «OO0BEMBI T, CBSI3aHHBIC ¢ 00bEMOM HAKIIOHHOM
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IIPpHU3MBI.

45 [Ipuknagueie 3aaaun o Teme «OOBEMBI T, CBSI3aHHBIE C 00BEMOM MTUPAMHUIBL.

46 [Ipumenenne o0beMoB. BeruncieHne paccTosSHUS 10 MIO0CKOCTH.

47 KonTpoabnasi padora Ne 3 «O0beM MHOTOIPaHHHKA)

Tena Bpamenus — 244

48 Hunuzapudeckast MOBEPXHOCTh, 00pa3yroIue HUIMHIPUIECKOIN TOBEPXHOCTH.

49 Hunuaap. [psimoit kpyrosoi nuuHAp. [Lomaas NOBEpXHOCTH LIUIUHIPA.

50 Konunueckas nmoBepxHocTb, 00pa3yromine KoHn4ecKoi nopepxHoctu. Konyc.

o1 CeueHne KOHyca III0CKOCThIO, MapaJIJIEbHOM MITIOCKOCTH OCHOBAHMUSI.

52 VYcedennslit konyc. M300paxeHre KOHYCOB U YC€YEHHBIX KOHYCOB.

53 [Tnomane 60KOBO 1 OTHON MOBEPXHOCTH KOHYCA.

54 [Timomaae 60KOBOM U TOTHOM MOBEPXHOCTH KOHYCA.

55 CrepeoMeTpuyecKue 3a7]a4i Ha I0Ka3aTeIbCTBO U BBIYMCIEHUE, TIOCTPOCHUEM
CEUeHUH IMIINHpPA, KOHYCA.

56 CrepeoMeTprdeckne 3a7auyl Ha JI0Ka3aTebCTBO M BEIYMCIICHUE, TOCTPOCHUEM
CeUeHUH IMIINH/pPA, KOHYCA.

57 [IpuxnagHeie 3a7a4u, CBSI3aHHBIE C LTUIUHIPOM.

58 [Ipukiagubie 3a1auun, CBSI3aHHBIE C ITUIMHIPOM.

59 Cdepa u map.

60 [epeceuenue chepsl u mapa ¢ mwiockocteio. Kacanue mapa u cdeps
IUIOCKOCTHI0. Buj u n3obpaxenue mapa.

61 Iepeceuenue cdepsl 1 mapa ¢ miockoctbo. Kacanue mapa u cdepsl
IUIOCKOCTBIO. Bu 1 m300paxkenue mapa.

62 VYpasuenue chepsl. [Imomans cdepor u ee yacTeit.

63 Cummerpus chepsl 1 mapa.

64 CrepeoMeTpuyecKue 3a7jauu Ha I0Ka3aTeIbCTBO U BBIYUCIIEHUE, CBA3aHHBIE CO
cdepoit 1 mapom, MOCTPOCHUEM UX CEYEHU MIIOCKOCTHIO.

65 CrepeoMeTprudecKre 3a7au Ha JOKA3aTEIbCTBO U BBRIYMCICHHUE, CBS3aHHBIE CO
cdhepoii 1 mapoM, TOCTPOCHUEM UX CEYCHUH TIIIOCKOCTHIO.

66 [Ipuknanueie 3a1aun, CBSI3aHHBIE CO CHEPOH U IIapOM.

67 [ToBTOpEHME: OKPYKHOCTH HA TUIOCKOCTH, BEIYUCICHUS B OKPY>KHOCTH,
CTaHJIapTHBIE MTO00US.

68 Paznuunbie KOMOMHALIMY TEJ BPAIlEHUS] U MHOTOTPAHHUKOB.

69 3amaun 1o TeMe «Tema ¥ TOBEpXHOCTH BPAIICHHS)

70 3amauu o TeMe «Temna U TOBEpXHOCTH BPAIICHHS)

71 Kontpouabnas pa6ora Ne 4 «TeJia 1 10BepXHOCTH BpaLleHUS»

Iliomaam noBepXHOCTH U 00BEMBI KPYIJIBIX TeJ — 94

72 O6wem nnnunapa. Teopema 06 00beMe IPSIMOro HUIMHIPA.

73 Boruncnenne o0eMOB TeJ ¢ TOMOIIbIO OIpeesieHHOro uHTerpaina. Oobvem
KOHYCa.

74 [Tnommany 60KOBOI U TOTHON MTOBEPXHOCTH KOHYCA.

75 CrepeoMeTpuyecKue 3a7auu, CBSI3aHHbIE C BBIYUCIEHUEM 00bEMOB IIMIIUHIPA,
KOHYCa.

76 [Ipuknanueie 3agaun 1o Teme «O0beMbI U IJIOUIAAN TOBEPXHOCTEN Tell.

77 O6beM mrapa 1 mapoBoro cekropa. Teopema 06 ooveme mapa. [Tnomans chepsl.
CrepeoMeTprdeckre 3aauu, CBI3aHHbIE C BEIYUCIEHUEM 00bEMOB I11apa,
IIaAPOBOT'O CETMEHTA U IAapPOBOT'0 CEKTOpA.

78 [Ipuknanueie 3amaun o TeMe «O0bEeMBbI TeN», CBSI3aHHbBIE ¢ 00bEMOM I1apa 1
wiomaabio chepbl. COOTHOMIECHHS MEXY IJIOLIAIIMU TTOBEPXHOCTEH U
00bEMaMU MOJOOHBIX TEI.

79 [TonoOHbIe Tena B mpocTpaHcTBe. M3MeHeHne oObema pu mog00uu.
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CrepeoMeTprdecKkue 3aauu, CBI3aHHbIEC C BEIUMCICHUEM 00BEMOB TEJ U
IUIOIIAIeH TIOBEPXHOCTEM.

80 KonTpoabHas padora Ne 5 «Ilnomaau noBepxHOCTH M 00beMbl KPYTIJIbIX
TeJ»

JABukeHus — Su

81 JIBmxeHus npoctpanctBa. OtodpaxkeHus. J{BH>KeHHs U paBEHCTBO GUTYP.
OO0mue cBoiicTBa ABMKCHUN.

82 Buapl aBukeHUN: napajIeabHbIN IEPEHOC, IEHTPaIbHAas CHMMETPUS, 3epKaJIbHAs
CHUMMETpUs1, TOBOPOT BOKPYT MPSIMOM.

83 [IpeobpazoBanus momodust. [1psimast u cdepa Diinepa.

84 ['eomeTpuyeckue 3a1aun Ha MPUMEHEHHE JIBUKCHUS.

85 KonTpoabHasi padora Ne 6 «BekTOpbI B IPOCTPAHCTBE»

IloBTOpEHME, 00001IeHNEe U cUCcTeMaTU3alus 3HaHuii — 174

86 Ob6o0maroniee MOBTOPEHUE MOHATUH U METOI0B Kypca reomerpun 10-11 kitaccos,
cucreMaTu3anys 3HaHul: «[lapamieabHOCTh IPSMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE»

87 O6o61maroee MOBTOpeHre MOHATUI 1 MeTo/10B Kypca reomerpun 10-11 kimaccos,
CUCTEMATU3ALM 3HAaHUN: «BEKTOpBI B IPOCTPAHCTBEY

88 O6o06mmaro1iee MOBTOpEHNE NOHATUN U MeTOA0B Kypca reomerpun 10-11 kiaccos,
crcTeMaTu3alus 3HaHUH: «BeKTOpbI B IPOCTPAHCTBE»

89 Ob6o0m1aromiee MOBTOPEHUE MMOHITHN 1 METOAOB Kypca reomerpun 10-11 kmaccos,
cuctemaTusanus 3HaHUH: «OO0bEeM MHOTOTpaHHUKAY

90 Ob6o0maroniee MOBTOPEHNE MOHATHI U MeToI0B Kypca reometpun 10-11 kiaccos,
cucreMaru3auus 3HaHui: «O0beM MHOTOrpaHHUKa»

91 O6o61maroiee MOBTOpEHNE MOHATUN U METO10B Kypca reometpun 10-11 kiaccos,
cucremMarusauus 3HaHui: «Ilnomaau moBepXHOCTH U 0OBEMBI KPYTIIBIX TEI»

92 Oo6o06maromee MOBTOPEHNE MTOHIATHI U METO/IOB Kypca reometpun 10-11 kiraccos,
cucteMaruzanus 3HaHui: «[1momaamu moBepXHOCTU U 0O0BEMBI KPYTIIBIX TEN»

93 Hrorosasi KOHTpOJIbHAs padoTa

94 HToroBasi KOHTpPoOJIbHAsI padoTa

95 [ToBTOpeHue, 06001eHE U CUCTEMATH3AIMsL 3HAHUH.

96 HcTopus pa3BUTHS CTEPEOMETPHH KaK HAYKH U €€ POJIb B Pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOTHH.

97 Hcropust pa3BUTHS CTEPEOMETPUU KAK HAYKU U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOIOTHA.

98 Hcropus pa3BuTHs cTepeOMETpUN KaK HAYKU U €€ poiib B Pa3BUTHH
COBPEMEHHBIX HHKEHEPHBIX U KOMITbIOTEPHBIX TEXHOIOTHH.

99 Hcropus pa3BuUTHs CTEPEOMETPUH KaK HAYKU U €€ pOJib B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOTHH.

100 HcTopus pa3BUTHS CTEPEOMETPHH KaK HAYKH U €€ pOJIb B Pa3BUTHU
COBPEMEHHBIX WHKCHEPHBIX M KOMITBIOTEPHBIX TEXHOIOTHIA.

101 HcTopus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ poJib B Pa3BUTHU
COBPEMEHHBIX WHKECHEPHBIX H KOMITBIOTEPHBIX TEXHOIOTHA.

102 Hcropust pa3BuTUs CTEPEOMETPUH KaK HAYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX U KOMIbIOTEPHBIX TEXHOIOTHH.

HTOI'O - 1024

VYuebnuk: «['eomerpusi»: Yuebd.ansa 10-11 k1. obmeodpazosat. yupexaenuit / JI.C. AranacsH, B.®. byrty3os,

C.b. Kagomuies u np. - M.: [Ipocemenne, 2019 r.

Yuebnvie u cnpasounvie nocoous:
3amauu mo reomerpun: [Tocobue ansa ywammxcss 7 — 11 k. obmeobpazoBat. yupexaenuit / b.I'. 3us, B.M.

Meiinep, A.I'. baxanckuii.. — 5-e uza. M.: [Ipocsemenue, 2020

Yuebno-memoouueckan numepamypa:
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Nzyuenne reomerpun B 10 — 11 kimaccax: meTof. pekoMeHaanuu ky4e0.: k. s yuurens / C.M. Caaxsn, B.O.
Byry3oB. — 3-e uzn. — M.: IIpocsemienne, 2004
3uB b.I'. «/lunaktnueckue marepuaisl 1o reomerpuu it 11 kinacca», M.: [Ipoceemenue, 2019.
3uB b.I'., Meitnep B.M., baxanckuii A.Il. «3agaun no reomerpun ans 7-11 xiaccos». — M.: IIpocsemenue,
2019.

Hymaunpia FO.I1. KonTponsHbie paGotel mo reomerpum: 11 kmacc: k yueOnuky JI.C. AranacsHa — M.:
M3paTenscTtBO «OK3ameny, 2020.
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