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IHHOACHUTEJBbHAA 3AIINCKA
HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

I'eomerpust sBIsETCA OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CpeIHEro OOIIero o0pa3oBaHUs, TaK Kak
o0ecrieynBaeT BO3MOXKHOCTh W3YYEHHUS AMCLUUIUIMH €CTECTBEHHOHAYYHOH HANpaBIEHHOCTH M TPEAMETOB
ryMaHuTapHoro nukia. I[Tockonbky jorudeckoe MblluieHue, GopMUpyeMoe MpU U3YYeHUH O0y4aroIUMUCS
MOHSATUMHBIX OCHOB T'€OMETPUH, IpPHU JOKA3aTEIbCTBE TEOPEM M IOCTPOCHUU LEMNOYKU JIOTHYECKHUX
YTBEPXKACHUI MpU PEIICHHWH TIEOMETPUUYECKMX 3aJ1ad, YMEHHE BBIABUIaTbh M OINpPOBEPraTh THMIIOTE3bI
HEIMOCPEACTBEHHO HCIIONB3YIOTCS IPU PEIICHHM 337ad €CTECTBEHHOHAY4YHOrO IMKJIa, B YaCTHOCTH
¢bu3nUecKux 3a1ad.

Llenb ocBoeHusi mporpaMmbl ydeOHOro Kypca «I'eomeTpus» Ha yriyONE€HHOM ypOBHE — pa3BUTHE
WH/IMBUYAIBHBIX CITIOCOOHOCTEH 00YYaIONIMXCs IPU U3YYCHUU T€OMETPHUH, KaK COCTABIISIOIIEH MPEeIMETHOM
obmactu «MaremaTrka 1 HHQOpMaTHKay yepe3 obecreueHne BO3MOKHOCTH MTPHOOPETEHUST U UCTIOJIb30BaHUS
Oosee TIIyOOKHMX T€OMETPUYECKUX 3HAHUN W NEHCTBHM, CIIEHU(PUYHBIX T'€OMETPHH, U HEOOXOAMMBIX JUIS
YCIENTHOTO MPO(ECCUOHAIBHOTO 00Pa30BaHMsl, CBA3AHHOTO C UCIOJIb30BAHUEM MATEMATHKU.

[IpuopuTeTHBIMU 3ajayaMy  Kypca TE€OMETpUU Ha YrayOJIEHHOM YypOBHE, PACHIMPSIONIUMU U
YCHJIMBAIOIIUMU Kypc 6a30BOT0 YPOBHS, SIBJISIFOTCS:

® pacuIMpeHue IMPEACTaBICHUS O TEeOMETPUM KaK YacTH MHUPOBOH KyJIbTYphl U (OpPMUPOBaHUE
OCO3HaHUs B3aUMOCBSI3H T€OMETPUH C OKPYKAIOLUTUM MUPOM;

¢ popMHUpOBaHUE MPEICTABICHHUSI O IPOCTPAHCTBEHHBIX (QUIypax KaK O BaXXHEMIINX MaTeMaTHYECKUX
MOJIETISIX, TIO3BOJISIOIIMX OMKUCHIBATh U U3Yy4aTh Pa3HbIC SIBICHUS OKPYXKAIOIIEro MUPA; 3HAHWE MOHATUHHOTO
anmnapara no pazaeny «CtepeoMeTpus» MKOIBHOTO Kypca Fr€OMETPHH;

e hopMHUpOBAHHWE YMEHHMsI BJIAJE€Th OCHOBHBIMH TOHSTHSMHU O TPOCTPAHCTBEHHBIX (QUTYpaX U UX
OCHOBHBIMH CBOWCTBaMU; 3HaHHE TeopeM, (OpMyT U YMEHUE UX IPUMEHSATh; YMEHUS JJOKa3bIBaTh TEOPEMBI U
HaXOJUTh HECTAaHAAPTHBIE CIIOCOOBI pelIeHMs 3a1a4;

¢ (hopMHUpOBaHHE YMEHHUS PACIIO3HABATH HA YEPTEKaX, MOJEISAX U B PEaTbHOM MUPE MHOTOTPAHHUKU U
TeJa BpallleHHsl; KOHCTPYUPOBATh TEOMETPUUYECKUE MOJIEIH;

¢ popMHUpOBaHUE TTOHUMAHUS BO3MOXXHOCTH aKCHOMATHYECKOTO MOCTPOCHHSI MaTEMaTHUECKUX TEOPHIi;
(dbopMUpOBaHNE TOHUMAHUS POJIM AaKCMOMATUKHU TIPH MPOBEICHUU PACCY>KICHUI;

e popMupoBaHUE yMEHHs BJIaJIeTh METOJAMHU JIOKA3aTENbCTB U aNTOPUTMOB PEIICHUS, YMEHHUS HX
IIPUMEHSITh, IPOBOJIUTD JI0KA3aTEIbHBIE PACCYKICHHS B XO€ PELIEHUS CTEPEOMETPUUECKUX 3a/1ad U 3aad C
MPAaKTUYECKUM COJep)KaHUeM; (OPMHUPOBAHUE NPEACTABICHUS O HEOOXOAMMOCTH JI0KA3aTelbCTB IPH
O00OCHOBAaHMM MAaTEMATHUYECKUX YTBEPKICHUW W POJIM AaKCUOMATUKH B TIPOBEACHUU JEAYKTHUBHBIX
pacCyKJIeHUH;

® pa3BUTHE M COBEPIICHCTBOBAHWE MHTEJUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH oOydaromuxcs,
M03HABATEIbHON aKTHUBHOCTH, UCCIIEI0BATEIbCKIUX YMEHUM, KpUTUUYHOCTH MBIIIJICHUS, HTHTEpeca K U3yUEHUIO
T€OMETPHH;

¢ popmupoBanue (PyHKIMOHAILHON TPaMOTHOCTH, PENIEBAHTHOW TEOMETPUHU: YMEHHUS paCIO3HABaTh
MPOSIBIICHUS] TEOMETPUUYECKUX TTOHATUN, 0OBEKTOB M 3aKOHOMEPHOCTEH B PEATbHBIX JKU3HCHHBIX CUTYAIHsIX U
Opu  M3YYEHUH JPYTUX YyYeOHBIX TPEIMETOB, NPOSBICHUS 3aBUCUMOCTE W  3aKOHOMEPHOCTEH,
MOJICJINPOBAHNUS PEATBHBIX CUTYAllMM, UCCIEIOBAHUs OCTPOEHHBIX MOJENEH, HHTEPNPETALUNA MOTYyUYEHHBIX
pe3yabTaTOB.

OcHoBHBIE coepkaTenbHble TUHUK Kypca «['eomerpum» B 10—11 kmaccax: «IIpsiMble B IIIOCKOCTH B
MIPOCTPAHCTBE», « MHOrorpaHHuKN», «Tena BpanieHus», « BEeKTopsl 1 KOOPANHATHI B IPOCTPAHCTBEY,
«JIBM>KEHHS B TPOCTPAHCTBEY.



CdhopmynupoBanHoe B DenepaibHOM TIOCYyAapCTBEHHOM OOpPa30BaTEIbHOM CTaHIAPTE CPEIHETO
obmero oOpa3oBaHUs TpeOOBaHHE «YMEThb OMNEPUPOBATH MOHATUSAMHU», pEJICBAHTHBIX T'E€OMETPUU Ha
yriy6néaaoM ypoBHe o0ydenust B10—11 kimaccax, OTHOCHUTCS KO BCEM COJEPIKATEIIbHBIM JIMHUSAM Y4eOHOTO
Kypca, a pOpMHUPOBAaHUE JIOTHICCKUX YMEHHI PacIpeIeNIeTCs] HE TOJIBKO TI0 COJIEPKATEIbHBIM JIMHUSAM, HO H
no ronam oOyuenws. ConepxkaHue 0o0Opa30BaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJIbTaTaM OCBOCHUS
[TpumepHOit pabodeli mporpaMMBl, pacrpeneIEHHBIM 10 ToJjaM 00Y4eHUs1, CTPYKTYPUPOBAHO TaKUM 00pazoMm,
9TOOBI KO BCEM OCHOBHBIM, NPUHIMITHATBHBIM BOIPOCaM OOYyYaroIIuecs: oOpaliaiuch HEOJHOKPATHO. DTO
MO3BOJISIET OPTaHU30BaTh OBJAJCHHE TEOMETPUUYECKUMH TOHATHUSAMH W HaBBIKAMU IIOCJIEOBATEIBHO U
MOCTYTATENBHO, C COOJIIOJICHUEM MPUHIIUIA IPEEMCTBEHHOCTH, a HOBBIE 3HAHHS BKIIIOYATh B OOIIYIO CHCTEMY
TE€OMETPHUECKUX TIPEACTABICHUN O0Oydarommxcs, pacmmpss u  yriuyOomsst e€, oOpasys NpodHbIe
MHOYKECTBEHHBIE CBSI3H.

[lepexoxa K U3y4YEHUIO TEOMETPHUH Ha YIIyOIEHHOM YPOBHE MTO3BOJISET:

— cOo31aTh YCJIOBUS Ui TU(depeHIanu 00ydeH s, TOCTPOCHUST WHAUBUIYAIBHBIX 00pa30BaTEIbHBIX
nporpamMm; 00ecreuuTh yriayOoIEHHOE H3yUCHHE TeOMETPHUU KaK COCTABIISIONIEH y4eOHOro nmpeMeTa
«Maremarukay;

— MOATOTOBUTH 00YYAIOIIMXCSI K MPOJIODKEHUIO H3YUCHUSI MATEMATHKH ¢ YY4ETOM BBIOOpA OyayIien
npodeccuu, ooecreunBas IPEEMCTBEHHOCTh MEKTY OOIIMM U MPo(ecCHOHAIbHBIM 00Pa30BaHUEM.

MecTo y4eOHOro Kypca B yueOHOM IJIaHE

B VyeOHOM mu1aHe Ha u3yyeHHe yrinyOn€HHoro kypca reomerpuu B 10—11 kmaccax OTBOIUTCS He
MeHee 3 y4eOHbIX 4acoB B HEJENI0 B TEUEHHME KaXJI0ro roja oOydeHHs, BCEro 3a JiBa roga oOyueHHs — He
MmeHee 204 yyeOHBIX 4acoB.

IlnannpyemMble mpeAMeTHBIE Pe3y/IbTAaThl OCBOCHHS padoyeil mporpaMmsbl (110 rogamM 00y4eHHus)
OcBoenue yuebHoro Kypca «I'eomeTpus» Ha ypOBHE CpeTHEro o011ero 0opazoBaHus JOIKHO
o0ecreunBaTh TOCTHKEHUE CIECTYIONIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

10 kaace

e (CB00OAHO ONEPUPOBATH OCHOBHBIMU MOHITUSIMHU CTEPEOMETPUH MIPH PEIICHUH 3a/]a4 U TPOBEACHUH
MaTe€MaTHYECKUX PACCYKICHUMN.

e [IpuMeHSTh aKCHOMBI CTEPEOMETPHUH U CIESICTBUS U3 HUX MPHU PEUICHUH TeOMETPUUSCKUX 3a/1ad.

e KiaccuduuupoBarh B3aMMHOE PACIIOIOKEHHUE MPSIMBIX B IPOCTPAHCTBE; MJIOCKOCTEN B TPOCTPAHCTBE;
MPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.

e (CB00OAHO ONEpUPOBATH MOHATUSIMH, CBS3AHHBIMU C YTJIaMH B POCTPAHCTBE: MEKIY MPSMBIMU B
MIPOCTPAHCTBE; MEXKAY MPSIMOU U TIIOCKOCTBIO.

e (CB00OOAHO OMEPUPOBATH MOHATUSMU, CBI3aHHBIMH C MHOTOTPAHHUKAMH.

e (CB00OAHO pacro3HaBaTh OCHOBHBIC BUIBI MHOTOTPAHHUKOB (TMPU3Ma, THpaMUa, MPSIMOYTOIbHBIN
napajuieJienumne], Kyo).

e KuaccudumupoBaTh MHOTOTPaHHUKH, BEIOUPAst OCHOBAHHS TSI KITACCU(UKAIIHH.

o CBOGOI[HO ONncprupoBaTh NOHATUAMU, CBA3aHHBIMU C CCHCHUEM MHOTOI'PAHHUKOB ITJIOCKOCTBIO.

e  BrmonHATe napaienbHoe, HEHTPAIbHOE U OPTOrOHABHOE MPOSKTUPOBAHUE (PUTYD HA MIIOCKOCTB;
BBINOJIHAT H300paxeHus: GUryp Ha IIIOCKOCTH.



CtpouTh CEUEeHHSI MHOTOTPAHHUKOB PAa3IMYHBIMU METO/IaMH, BBHITIOHATH (BBIHOCHBIE) INTIOCKHE YEPTEIKU
W3 PUCYHKOB IPOCTBIX 00BEMHBIX (PUTYD: BUI CBEPXY, COOKY, CHH3Y.

BrruucasTe mioiaam noBepXHOCTE MHOTOTPAHHUKOB (IIpU3Ma, MUPaMUJIa), TEOMETPUUYECKUX Tell C
npuMeHeHueM (Gopmyir.

CB00OOHO ONIEPUPOBATH MOHATUSIMH: CAMMETPHS B IPOCTPAHCTBE; LICHTP, OCh U IJIOCKOCTh CUMMETPHH;
LIEHTP, OCh U TJIOCKOCTh CUMMETPHH (PUTYPHI.

CB00OHO OTIEPUPOBATH MOHATHSIME, COOTBETCTBYIOIIIMMH BEKTOPaM M KOOPIMHATAM B IIPOCTPAHCTRBE.
BpInoyHATE NelCTBUS HAJl BEKTOPAMH.

Pemate 3amaun Ha [10KA3aTEIbCTBO MATEMAaTUYECKUX OTHOIICHUHM M HAXOXKJICHHE T'€OMETPUYECKHX
BEJIMYMH, NPUMEHSAS M3BECTHBIE METOJbl MPU PELUICHUM MATEeMaTHYECKUX 3aJa4 MOBBIIIEHHOTO U
BBICOKOTO YPOBHS CIIOKHOCTH.

[IpumensATh mpocCTEHIIME MPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKAIMOHHBIE CHCTEMBI IPpHU
PELIEHUH CTEPEOMETPUUECKHX 3aa4.

W3Bnekarp, mpeoOpa3oBbIBaTh W UHTEPOPETUPOBATH  HMH(OpPMAIMIO O  MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX PUTypax, MPeACTaBICHHYIO Ha YepTexkKaxX U PUCYHKaX.

[IpumeHATh MONYyYEHHBIE 3HAHWS HA NPAKTHKE: CPaBHHBATh W AHAIM3HPOBATH pEAJbHBIE CUTYyallWH,
MPUMEHATh M3YYCHHBIC TMOHATHUS B MPOIECCE IMOMCKA PELICHUS MaTeMaTHYeCKH CPOPMYITHUPOBAHHOU
MPOOJIEMBI, MOJICTHPOBATh PEAbHBIC CHUTYallMd Ha SI3bIKE T'C€OMETPHH, WCCIEIO0BaTh IOCTPOCHHBIC
MOJICJI C HCIIOJIb30BAHUEM TE€OMETPUYECKUX IOHATHMM W TEOpeM, ammapara ajireOpsl; pemaTth
MPAaKTUYECKHUE 3a/1a4U, CBA3aHHBIE C HAX0XKJICHUEM I'€OMETPUUECKUX BEJIMYHH.

Nwmetrs mpencraBneHuss 00 OCHOBHBIX JTamax pa3BUTHUS T€OMETPUU KaK COCTAaBHOM yacTu (pyHAaMeHTa
Pa3BUTUSA TEXHOJIOTUH.

11 kaace

CB00OHO OnEpUPOBATh MOHATHIMH, CBSI3aHHBIMU C LIMJIMHAPUYECKON, KOHUYECKON U chepruyecKoit
MOBEPXHOCTSAMU; OOBSCHATH CIIOCOOBI MOTYyUSHHS.

OnepupoBaTh MOHATUSAMH, CBA3aHHBIMU C TEJIAMU BPAIIEHUS: [IUIMHIPOM, KOHYCOM, CEepoil U mapom.
Pacrnio3HaBath Tena BpaeHus (LIUJIMHAP, KOHYC, cepa U map) U 0ObACHATH CIIOCOObI MOTyUeHHS Tel
BpalleHHs.

KaccudummpoBats B3anMHOE pacnoyioxkeHue chephl U MIIOCKOCTH.

BbluncnsaTh BETMYMHBI DJIEMEHTOB MHOTOTPAaHHUKOB UM Tel BpallleHus; OO0bEMBI M  IUIOMIAIU
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAILLICHUs, TeOMETPUUECKUX Tell C TPUMEHEHHEM (hopMyI.
CB000/IHO OMEpHPOBATh MOHATUAMH, CBA3aHHBIMU C KOMOMHAIMAMU TE€J BPALIEHUS U MHOTOIPAaHHHUKOB:
MHOTOT'paHHHK, BIMCAaHHBIA B c(hepy M ONMUCAHHBIN OKOJIO cdepsl; cdepa, BIUCaHHA B MHOTOIPaHHHUK
WJIM TEJIO BpPAIICHHUS.

BbIyncnsTe COOTHOLIEHUS] MEXKAY TUIOMIAIIMU MTOBEPXHOCTEN M 00bEMaMU MOT0OHBIX TEl.

N3006paxaTs u3yyaemsbie (GUTYpHI; BHITOIHATH (BBIHOCHBIE) IJIOCKHE YEPTENKHU U3 PUCYHKOB MPOCTHIX
00BEMHBIX (QUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeJl BPAILCHHUS.

W3BnekaTb, MHTEpHpEeTUpPOBaTH W IpeoOpa3oBbBaTh  MH(GOPMALMIO O  MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTeKaX U PUCYHKAX.

CB00OHO OnIepupPOBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BhInonHATE onepanum HaJ BEKTOpaMH.

3azaBath IJIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPAMHAT.



e PemaTh reoMeTpHUYECKHE 3a/1a4U HA BBIUYMCICHUE YTJIOB MEXKIY MPSIMBIMH U TJIOCKOCTSIMU; BBIYMCIICHHUE
pacCTOSTHUN OT TOYKH JI0 IUIOCKOCTH; B I1€JIOM, HAa MIPUMEHEHHNE BEKTOPHO-KOOPJAMHATHOTO METO/a MPH
pericHun.

e (CB0oOOAHO OIEPHPOBATH IMOHATHUSIMH, CBS3aHHBIMU C JBHKCHHEM B TPOCTPAHCTBE; 3HATh CBOWCTBA
IBIDKECHUH.

®  BBHINOJHATh H300paKCHUS MHOTOTPAHHUKOM W Tl BpallleHUs TpH MMapauieIbHOM IIEpPeHoce,
LEHTPAIbHOM CHMMETPHUH, 3€PKATbHON CHUMMETPUH, TPH MOBOPOTE BOKPYT MPSMOM; IMpeoOpa3oBaHUS
mopoous.

e CrpouTh CceueHHMS MHOTOTPAHHUKOB M TeJl BpalleHUs: CEYeHUs UWiInHApa (mapajuieibHO U
MEePIEHUKYISIPHO OCH), CeYeHHUs KOHyca (mapajljieIbHOe OCHOBAHUIO M MPOXOSIIEEe Yepe3 BEpIIUHY),
CEYCHHMS I1I1apa.

e lcrnosnb30BaTh METOIBI MOCTPOCHHSI CEUYCHHI: METOJ CIEIOB, METOJI BHYTPEHHErO0 IPOCKTHPOBAHUSI,
METO/I IEpeHOoca CeKyIIeH MI0CKOCTH.

e Jloxa3bIBaTh reOMETPUUECKHUE YTBEPKICHHUS.

e [lpumeHnsaTe reomeTpuueckue (HAaKThI JJIs PEIICHUS CTEPEOMETPUYSCKUX 3a7ad, MPE/Ioaraloimmux
HECKOJIBKO IIaroB PELIeHHs, €CIH YCIOBUS IPUMEHEHUS 33a/JaHbl B IBHON U HEIBHOU dopMe.

e Pemarh 3amauum Ha JOKA3aTEIbCTBO MATEMATHYECKUX OTHOIICHUH W HAXOXXIECHUE T'€OMETPUUYECKHUX
BEJIUYHH.

e [IpumeHsATH NpPOrpaMMHBIE CPEACTBA M 3JIECKTPOHHO-KOMMYHHKAIIMOHHBIE CHUCTEMBI TPU PEIICHUH
CTEPEOMETPUYECKUX 3a]1a4.

e [IpumeHsATH TONyYEHHBIC 3HAHUS Ha MPAKTHKE: CPaBHUBATh, aHAJIM3UPOBATh M OIEHWBATH pEabHBIC
CUTyallMi; TPUMEHSITh HM3YYCHHBIC TOHSTHS, TEOPEMBbI, CBOWCTBA B TMPOIECCE TIOUCKA pEIICHUs
MaTeMaTU4eckK CHOPMYITHUPOBAHHOW TPOOIEMBI, MOJETUPOBATh peaJbHbIE CHUTYyallUd Ha S3bIKE
T€OMETPHUHU, UCCIEN0BATh MOCTPOECHHBIE MOJEIIN C UCIIOJIb30BAHUEM F€OMETPUUECKUX OHATUI U TEOPEM,
anmaparta anreOphl; pemarh MPaKTHYEeCKHE 3a/ladyd, CBS3aHHbIE C HAXOXKIECHHUEM TeOMETPUUYECKHX
BEJIUYHMH.

e lImerp mpencTaBieHHs 00 OCHOBHBIX JTalax pPa3BUTHS T€OMETPUU KaK COCTaBHOM 4YacTH (yHIaMEHTa
Pa3BUTUS TEXHOJIOTHA.

COJAEPKAHUE YYEBHOI'O KYPCA (IIO TOZAM OBYYEHMUA)

10 kaace

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHSA CTEepeoMeTpuH. Touka, mpsimMas, IUIOCKOCTb, HpocTpaHcTBO. lloHsTHE 00
AKCHOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHUHU U CIIECTBUS U3 HUX.

B3aumHOe pacnosjokeHue TNpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOLIUECS, MapajuIeNbHbIE U
CKpeluBaromuecs npsmMele. [IpusHakn ckpemuBaromuxcs npsmbsix. [lapanienbHOCTh NPSAMBIX U IUIOCKOCTEN
B NPOCTPAHCTBE: MapaJUICIbHBIE NMPSMBIE B IIPOCTPAHCTBE; MApalIEIbHOCTh TPEX NMPSMBIX; MAPAJLIEIBHOCTD
npsMoil u 1iockoctu. IlapannensHoe M IEHTpanbHOE NMPOEKTUPOBaHHE, H300paxkeHue ¢uryp. OCHOBHBIE
CBOMCTBa TMapajuieJIbHOTO MpOeKTUpoBaHUsA. M300pakeHue ¢uryp B mapayiebHOW MPOSKIHUH. YTIIBI C
COHAIIPABJIICHHBIMM CTOPOHAMM; YIOJ MEXAY INPAMBIMH B IpocTpaHcTBe. IlapamienbHOCTH IIIOCKOCTEN:
napajiesibHble TUIOCKOCTH; CBOIMCTBA MapaijienbHbIX MmockocTe. [IpocTeiime npocTpaHCTBEeHHbBIE (GUTYPHI
Ha IUIOCKOCTH: TE€TPA3p, NapaUIEIEIHUIIEN; TOCTPOCHUE CEUEHU.



[lepneHUKYIAPHOCTD MPSIMOU U IUIOCKOCTH: NEPICHAUKYJIAPHBIE IIPSIMBIE B IIPOCTPAHCTBE, IIPSIMBIE
MapaJuleIbHbIE U MEPIEHIUKYJISIPHBIE K IUIOCKOCTH, NPU3HAK NEPHEHAMKYJISPHOCTH IPSMOM M IUIOCKOCTH,
TeopeMa O IpPsIMON MEpPHEHAMKYJAPHON IMiIockocTH. OpToroHanbHOE MpoeKkThpoBaHue. llepneHaukynsp u
HaKJIOHHBIE: PACCTOSIHUE OT TOYKM 0 MJIOCKOCTH, PACCTOSIHUE OT MPSAMOMN /10 MJIOCKOCTH, MPOEKUUs (PUTypbl
Ha IIOCKOCTb. [lepneHIuKyISIpHOCTh IUIOCKOCTEW: NpPHU3HAK MEPHEHIUKYISIPHOCTH JABYX IIJIOCKOCTEH.
Teopema o Tpéx nepneHANKYIAPaAX.

VYriael B NPOCTPAHCTBE: YTroOJd MEXAY IMPSIMOM U IUIOCKOCTBIO; JBYTPAaHHBIA YIOJI, JIMHEHHBIA YTOJ
JBYTpaHHOIO yriyia. TpEéXrpaHHbI U MHOrorpaHsble yribl. CBOMCTBAa IUIOCKUX YIJI0B MHOTOTPAHHOIO yIJa.
CpolicTBa INIOCKMX M JBYTPaHHBIX YIVIOB TPEXTPAaHHOrO yria. TeopeMbl KOCHHYCOB M CHHYCOB JUIS
TPEXTPAHHOTO YIJIA.

MHOrorpaHHUKHU

Buzasl MHOrorpaHHuKOB; pa3BEpTKa MHOrorpaHHuka. IIpusma: N-yrosbHass npusMa; npsmas H
HaKJIOHHas MpHU3Mbl; OOKOBas M TMOJIHAS IOBEPXHOCTh npu3Mbl. [lapamienenunen, NpsSMOYIOJIbHBIN
napajuleJienunes U ero cporcrea. Kparuaimme myT Ha IOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa.
IIpoctpanctBenHass Teopema Iludaropa. Ilupammpa: n-yrospHas nupammzaa; MpaBUIbHAas M yceu€HHas
nupamubl. CBoiicTBa pébep M OOKOBBIX I'paHel NpaBMIIbHOM mupamubl. [IpaBuibHbIE MHOIOIpaHHUKH:
IIpaBUJIbHAA NIPU3Ma U IIPaBUIIbHAS IMPAMUJA; NIPAaBUJIbHAS TPEYTOJIbHAS TMPAaMUA U IIPAaBUIIbHBIN TETPAdID;
Ky0. [IpeacraBneHue o NpaBUIbHBIX MHOTOTPAaHHUKAX: OKTa’dAp, 10AEKadIp U HKOCAIP.

Bbruucnenue 31€MEHTOB MHOTOTPaHHUKOB: pé&Opa, aAuaroHanu, yriasl. [lnomans GokoBoid
MOBEPXHOCTU M TIOJHON TMOBEPXHOCTH MPSAMONW MpPHU3MBI, IUIOLIA/b OCHOBaHWH, TeopeMa O OOKOBOIi
MOBEPXHOCTU MpsAMON mpu3Msbl. ITnomans OOKOBOIH MOBEPXHOCTH M MOBEPXHOCTH MPABUIBHON MHUPAMHUIB,
TeopeMa O IJIOLAAU YyCEUEHHON MTUPaMUIBbL.

CuMMeTpHst B IPOCTpPAHCTBE. DJIEMEHTHI CUMMETPUH NPABUIIBHBIX MHOTOTpaHHUKOB. CUMMETpHUsS B
IIPAaBUJILHOM MHOTOIPAaHHMKE: CUMMETpUs IapajuleJenuIie]a, CAMMETPHS MPABUWIBHBIX IPU3M, CUMMETPHS
MIPaBUJIHON TUPAMUBI.

BexkTophl M KOOPAUHATEI B IPOCTPAHCTBE

IlonsATHA: BEKTOp B IPOCTPAHCTBE;, HYJIEBOM BEKTOp, [UIMHA HEHYJIEBOIO BEKTOPA; BEKTOPBI
KOJUIMHEApHbIE, COHAIPABJICHHBIE M IPOTHUBOIIOJIOKHO HAIPABJICHHBIE BEKTOpPHL. PaBEHCTBO BEKTOPOB.
JIeCTBUSA C BEKTOpaMU: CIIOKCHUE U BBIYUTAHUE BEKTOPOB; CyMMa HECKOJIBKUX BEKTOPOB; YMHOXCHHUE
BeKTOpa Ha yucio. CBOWCTBa CIOXEHUs BEKTOpOB. CBOMICTBA yMHOXKEHMsS BeKTOopa Ha uucio. [lonsTtue
KOMIUTaHApHBIE BEKTOPBI. [Ipu3Hak KoMImaHapHOCTH TPEX BeKTOPOB. [IpaBmino napamienenunena. Teopema o
pa3IoKEHUU BEKTOpa IO TPEM HEKOMIUIAaHApHBIM BekTopam. IIpsmoyrosbHass cucrtema KOOpIHMHAT B
npoctpancTBe. KoopaunaTtel BekTopa. CBs3b MEXIy KOOPAMHATAMH BEKTOpAa M KOOpAMHATAMHU TOYEK. YTOJ
Mexy BekTopaMu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.

11 xknacc

Tena BpaumeHus

[ToHATHs: UMIAMHAPUYECKAs MOBEPXHOCTh, KOHMYECKas MOBEPXHOCTh, chepuyeckas MOBEPXHOCTb,
oOpasyromue nmoBepxHocTei. Tena BpamieHus: MIIMHIP, KOHYC, YCeU€HHBIN KOHYyC, cdepa, map. Bzanmuoe
pacnioyioxkeHue cheppl U IIIOCKOCTH; KacaTelibHas IUIOCKOCTh K cdepe. M300paxkeHue Ten BpalleHHs Ha
wiockocT. Pa3Béprka nununapa u konyca. CuMMeTpus cepsl 1 mapa.

0O6BEM. OcHOBHBIE CBOMCTBA 00HEMOB Ten. Teopema 00 00bEME MPSAMOYTOIBLHOTO TTapayieenuneaa u
crneactBus u3 He€. OOBEM MpsAMON M HAKIIOHHOHM MPHU3MBI, IUIUHIPA, THpaMHUIBl U KOHyca. OO0BEM mapa u
I1apOBOT'O CEIrMEHTA.



KomOunamnmu Ten BpalieHus U MHOTOTpaHHUKOB. [Ipu3ma, BriucaHHas B IMJIUHIDP, OMKUCAHHAS OKOJIO
munHapa. Ilepeceuenue cdepsl u mapa ¢ miockocTbio. Kacanue mapa u cdepsl miockoctso. IlonsTue
MHOT'OTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, chepsl, BIMCAHHONW B MHOTOTPAHHUK WIIM TEJIO BPAILLCHHUS.

[Tomane MOBEpXHOCTH LMIIMHAPA, KOHYCa; TUIomaas chepsl u e€ yacreit; [logobue B mpocTpaHCTBe.
OtHomenue 00bEMOB, IIIOLIAICH TTOBepXHOCTEH MOA00HBIX (uryp. [IpeobpazoBanue 1mogoOus, TOMOTETHS.
Pemenne 3a1a4 Ha TIIOCKOCTH C UCTIOJIB30BAHUEM CTEPEOMETPUIECKUX METO/IOB.

[TocTpoeHne ceueHnii MHOTOTPAHHHKOB M TeJ BpAIICHMS: CEUCHMS IMIMHApPA (TMapayiebHO H
NEePHECHUKYISIPHO OCH), CEUeHHs KOHyca (TapajuleIbHOE OCHOBAHUIO M IPOXOJMINEEe Yepe3 BEPILUHY),
CEYCHHS IIapa; METObI IIOCTPOCHHS CEUCHHI: METO]] CJIEI0B, METOJ BHYTPEHHEIr0 MPOSKTHPOBAHUS, METO
MEPEHOCA CEKyIEel MI0CKOCTH.

BexkTopbl M KOOpAUHATHI B IPOCTPAHCTBE

BexTops! B pocTpancTBe. Onepauuu Hajx BeKTopamu. BekTopHoe ymMHOXkeHHE BEKTOpoB. CBolicTBa
BEKTOPHOIO0 YMHOKeHMs. IIpsMoyrosibHas cucteMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpa.
Paznoxenue BexTopa 1o 6asucy. KoopiuHaTHO-BEKTOPHBINA METO/ IPU PELIEHUH N'e€OMETPUYECKHX 3a/1a4.

JBuxeHusi B IPOCTPAHCTBE
JIBuwkenust mpoctpancTBa. OtoOpakeHus. JIBwkeHus u paBeHcTBO (Quryp. OOmue cBoiicTBa

JBVKEHUWA. BuUibl ABMKEHUI: NapajuleIbHbIM NEPEHOC, LNEHTPAIBbHAST CUMMETPUS, 3€pKaIbHAs CUMMETPHSI,
MOBOPOT BOKPYT npsiMoid. [IpeoOpazoBanus nonodus. [Ipsimas u cdepa Diinepa.

TEMATHYECKOE IJIAHUPOBAHUE YYEBHOTO KYPCA
(IO TOAAM OBYYEHUSI)

10 ky1acc (He meHee 102 yacoB)

Ha3Banmue
pasjaeJia
(TeMbI) OcCHOBHBIE BUbI 1€ATEJIbHOCTH
OcHoOBHOE coep:kaHue
Kypca yuyamuxcst
(KoJIH4eCTBO
4acoB)
BBenenne OcHoBHBIC Onpenensitb MIOCKOCTh Kak (QUTypy, B
B NMPOCTPAHCTBEHHbIE (PUIYPBI. | KOTOPOU BBHINIOJHAECTCS INIAHUMETPUSL.
crepeoMeTpu [TonsTus CTEPEOMETPHUH: Jenatp MPOCTEUIIINE JIOTUYECKUE
10 TOYKa, IIpsAMas, IUIOCKOCTbh, | BBIBOJBI U3 AKCUOMATUKH IUNIOCKOCTH.
(23 v) MIPOCTPAHCTBO. OcHOBHbIE [IpuBOaUTH MIPUMEPBI pEAbHBIX
npaBuia  M300pakeHHWs  Ha | OOBEKTOB, uaeanu3anuen KOTOPBIX
PUCYHKE IJTIOCKOCTH, | SIBJISIFOTCSI aKCHOMBI T€OMETPUH.
napasuiesIbHbIX IPSAMBIX N3yuars, MIPUMEHSITh MPUHIIUTIBI
(OTpe3KoB), cepeIMHbI OTPE3Ka. | MOCTPOCHUS CEYEHUH.
[TonaTus: nepecexaronmecs HUcnoab3oBarb TUISL MIOCTPOCHUS
IJIOCKOCTH, TIEPECEKAIOLINECS | CEUEHUIN METOJ CJIEI0B, METOJI BHYTPEHHETO
npsiMas U IJIOCKOCTD; | MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYLIEN
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MOJIyITPOCTPAHCTBO.
MHororpanHukmy,

U300pakeHHe POCTENIINX

IPOCTPaHCTBEHHBIX duryp,

HECYIIECTBYIOINX O0BEKTOB.

AKCHOMBI CTEepPeOMeTPHHU 1
nepBbIe CIeICTBUS U3 HUX.

CnocoObl 3aaHusl OPSAMBIX
Y IJTIOCKOCTEN B ITPOCTPAHCTBE.

O6o3HaueHUsI TMPSAMBIX H
IJIOCKOCTEH.

Ceuennsi. N3o06paxeHue
CCUCHHUU THUpaMHUIbI, Kyda W
NPU3MBI, KOTOpPBIE TPOXOJAT
yepe3 ux péopa. MzobpakeHue

MEPECCUCHHUS MOJTYYE€HHBIX
IJIOCKOCTEeW.  PackpammBanue
TIOCTPOEHHBIX CEUCHUI
pa3HBIMU I[BETAMHU.

Meton cJie10B NI
MOCTPOCHMS CeYeHMUIA.
CaoiicTBa IIEPECECUCHU
MPSIMBIX u IJIOCKOCTEMN.
[TocTpoenue CCUCHUI B
nupamuae, Kyoe 1o Tpém

ToukamM Ha pEbpax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3alHCh
1aroB MOCTPOEHUS.

IToBTOopenune
IJIAHUMETPHUH.

Teopema 0
IPOIMOPLIMOHATBHBIX OTPE3Kax.
[Tomobue TPEYTOJILHUKOB.
Teopema Menemnas. Pacu€rel B
CEUYCHMSIX Ha BBIHOCHBIX
yepTexKax.

Uctopus pa3BUTUSA
IJIAHUMETPHUH U CTEPEOMETPUU

IIJIOCKOCTH.

Pemarb crepeoMeTpuyecKue 3a1aun: Ha
ONPENEIICHNE BUIA CEYCHHS] U HAXO0XKICHUE
€ro IUIoIaau.

AKTyanu3upoBaTh (akThl U  METOJIBI
IJIAHUMETPHH, pEJECBaHTHBIC TEME,
MIPOBOAUTH AHAJIOTHH.

Hcnoanb3oBaTh 0pH pelICHWH 3a4ad
clelyIolue IJIaHUMEeTpuueckue (akThl U
METOJbI:

Teopempl Pazeca U 0 IPONOPLUOHAIBHBIX
OTpe3Kax. AJITOPUTM JIEJIEHUsI OTpE3Ka Ha N
paBHbIX yacTer. Teopema Menenasi.

PaBHOOEApeHHBIIM TPEYTOJIbHUK.
PaBHOCTOpOHHMI TPEYTOJIbHUK.
[IpssmMoOyrosbHBIA TpeyronbHUK. CBOWMCTBO
CpeoHEW JWMHUM TpeyroyibHuKa. (CBOWCTBO
OMCCEKTPUCHI yrIiia TPEyTOJIbHUKA.
CBOWCTBO M€IMaH TPEYTOJbHUKA.

[Tpu3Haku no100us TPEyroJbHUKOB.

Hoay4yars npeacTraB/IeHUs 00
OCHOBHBIX 3Tanax pa3BUTHUS T€OMETPUH KaK
COCTaBHOM YacTu (yHIaMEHTa pPa3BUTUS
TEXHOJIOTUH

B3aumHoe
PacmoJioKeH
He MNPAMBIX
B
NMPOCTPAHCTB
e

B3zaumHoe  pacnonoxxeHue
NpsIMBIX B IPOCTPAHCTBE.
CkpemuBarouecss  IpsiMble.
[Ipu3Haku  CKpeIMBarOUIUXCs
PSIMBIX.

[TapannenbHbie NPsSIMbIE B

Kanaccupuuuposarb B3aMMHOC
PaCIIONIOKEHUE IMPSMBIX B IIPOCTPAHCTBE,
WUIIOCTPUPYSl PUCYHKaMM W IIPUBOIS
IIPUMEPBI U3 PEATBHON KU3HMU.

Jloka3biBaTh TEOpEMY 0
CYIIECTBOBAHNH M €IMHCTBEHHOCTH




(6 1)

nmpoctpancTee.  Teopema o
CyIIECTBOBAHUH u
€AUHCTBEHHOCTHU IPSAMOU
[apajuIeIbHON JaHHOM MPSMOU,
MPOXOJAIIEH  4Yepe3  TOYKY
IPOCTPAHCTBA M HE JeXkKaulen
Ha JaHHOM mpsMmou. Jlemma o
NEPECEYEHNN  NapajuIeIbHbIX
IPSMBIX MIJIOCKOCTBIO.
[TapannenbHOCTh TPEX MPSMBIX.
Teopema 0 TpEX MmapajuIeIbHBIX
MPSIMBIX.

Teopema 0
CKPEIIUBAIOIINXCS MPSAMBIX.

[TapamnensHOE
npoektupoBanue.  OCHOBHBIE
CBOKCTBA napaieabHOro
MPOEKTUPOBAHUSL.
N3o0pakenue pa3HbIx GUryp B
NapajyIeIbHOU NPOCKLINH.

[lenTpanbHas mpoeKus.

Yron ¢ coHampaBlII€HHbBIMU
CTOPOHAMHU. Yron MEXTY
IPSIMBIMHU.

3ajaun Ha JOKa3aTEIbCTBO U
VCCIIEIOBAHNE, CBSI3aHHBIE C
pacCIOJOKEHUEM  MPSIMBIX B
IIPOCTPAHCTBE

IIapajuIeIbHOW NPSMOM, NMPOXOIAILEH depes
TOYKY IPOCTPAHCTBA WM HE JIeXKalleu Ha
OPYroM MNOpsMOM; JIEMMY O IIEPECEUCHUH

IIJIOCKOCTH JBYMSI MapaJUICIbHBIMU
MPAMBIMU; TEOPEMY O TPEX MAPAIUICITBHBIX
MPSIMBIX.

Jloka3biBaTh MIPU3HAK

CKpEILIMBAIOIINXCA TMPSIMBIX,
CKPEIIMBAIOLINXCS MPAMBIX.

Joka3pIiBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHANPABICHHBIMU CTOPOHAMU.

OO0BSACHATD, 4TOo Ha3bIBaeTCs
MapaJICIbHBIM 151 LEHTPAJIbHBIM
MPOCKTUPOBAHUEM M KaK BBINIOJHSIETCA
MPOEKTUPOBAHKE (QUTYP HA IIOCKOCTb.

Jloka3pIBaTh CBOWCTBA MNapauIeIbHOIO
IIPOEKTUPOBAHMUSL.

N300paxkath B napajuieIbHOW NPOECKIUU
pa3Hble TeOMETPUUECKrEe (DUTYPHI.

Pemiatrs crepeomeTpuyeckue 3a1adyd Ha
JI0Ka3aTeIbCTBO 151 HCCIIEIOBAHNUE,
CBSI3aHHBIE C PACIOJI0KEHHUEM INPSMBIX B
IIPOCTPAHCTBE.

IIpoBoaurtsb

TEOpeMy O

JI0Ka3aTeNIbHbIE
paccyxIaeHus npu pELIEHUN
F€OMETPUYECKUX 3a7a4, CBA3aHHBIX CO
B3aMMHBIM PACIOJIOKEHUEM TPSIMBIX B
IIPOCTPAHCTBE.

CpaBHuBarhb, aHAJIM3UPOBAThH "
OLICHUBATh  YTBEPKIECHUS C  LEIbIO
BBIABJIICHUSI JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKIAECHUN.

MopeaupoBarbs pealibHbIE CUTYAlUH,
CBSI3aHHBIE CO B3aMMHBIM DPacCIOJIOKEHHEM
IpSAMBIX B IIPOCTPAHCTBE, Ha  A3BIKE
r€OMETPUH.

HccaenoBarb IMOCTPOCHHBIE MOZEIHU C
WCIIOJIb30BaHUEM I'€OMETPUYECKUX ITOHATUI
U TeopeM, ammapaTta anredpbl, IUPPOBHIX
pecypcoB.

Hoay4yats npeacrasjeHue o
LEHTPAIBHOM  IIPOCKTUPOBAHUM U
MCTOPUH pabOT MO TEOPUU MEPCIEKTUBbI

00

Mapajean

[lonsTus: napaJiCJbHOCTDb

Kaaccupuumposarb B3aMMHOE




HOCTBb

psSMOA M IUIOCKOCTH B

PAaCIIONIOKEHUE TPSAMOM M IIJIOCKOCTH B

NPAMBIX M | IPOCTPAHCTBE. IIPOCTPAHCTBE, MPUBOAS COOTBETCTBYIOIIUE
IVI0OCKOCTEH [Ipr3Hak  mapayIeIbHOCTH | IPUMEPHI U3 PEaJIbHON KU3HHU.
B pAMOU 51 IUIOCKOCTH. DopMyJIHPOBATH OIIpEJICIICHUE
npocrpadcTB | CBoiicTBa NapaJUIeIbHOCTH | MApaJUIEIbHBIX MIPSMOM U MJIOCKOCTH.
e PSIMOM U INTIOCKOCTH. /loka3bIBaTh IIPU3HAK 0
8 ) I'eomeTpuyeckre 3aaud Ha | HApAJUICIBHOCTA NPSIMOM M IUIOCKOCTH;
BBIYKCIICHHE U JI0KA3aTEIbCTBO, | CBOMCTBA  NApAJUICIIBHOCTH — NPSAMOM U
CBSA3aHHBIEC C MAPAJUICIBHOCTBIO | ITIOCKOCTH.
OpsIMBIX M IUIOCKOCTEH B Pemate crepeoMeTpuuYEcKHE  3aauyu
IPOCTPAHCTBE. BBIYMCIICHHS U JI0KA3aTENbCTBO, CBA3AaHHBIC
[TocTpoenue CEYEHUS, | C MAPAJUICIbHOCTBIO MPSAMBIX M IIOCKOCTEN
MPOXOJSIIET0 4Yepe3 JAHHYIO | B IPOCTPAHCTBE.
OpsAMYyI0O Ha  4YepTexe W PemaTp mnpakTHUECKME 3aJayd  Ha
[apaJuIeIbHOTO JIpyroyl | MOCTPOGHHE  CEYEHWHM  Ha  yYepTexax
npamoi. Pacuér oOTHOIIEHUN. | TETpa’apa U NapajuieICnuneaa.
[TapannensHas MIPOEKIIHNS, Pemarb crepeoMeTpuyecKHE  3aJayu,
MPUMEHEHUE ISl TMOCTPOCHHUS | CBS3aHHBIE C  MOCTPOCHHEM  CEYEHUU
CEUYCHUI KyOa U | IUIOCKOCTBIO.
napajuiesIenuInesa. IIpoBoauTh JIOTMYECKHM KOPPEKTHBIE
CpoiicTBa napajuielenuneaa | 10Ka3aTeNbHbIC PACCyKICHUS IPU PELIEHUU
U TIPU3MBI. F€OMETPUYECKUX  3aJa4  CBSI3aHHBIX C
[TapamienpHbple  IUIOCKOCTH. | TAPAJUIEIBHOCTBIO IIIIOCKOCTEN.
IIpuzHaku [apauIeIbHOCTH CpaBHuBaTh u aHAJTU3UPOBATH
JIBYX IUIOCKOCTEH. TeopemMa o | peasibHbIE ~ CHUTyallMd,  CBSI3aHHBIE  C
napajjiebHOCTU 1 | TapaJJIeIbHOCTBIO MPSIMOM M TIJIOCKOCTU B
€AMHCTBEHHOCTH  IJIOCKOCTH, | IPOCTPAHCTBE; MOAEJMPOBATHh peajbHbIC
MPOXOSILIEH Yepe3 TOUKY, HE | CUTyallud, CBSI3AHHBIE C MapajuIeIbHOCTHIO
MPUHAIEKAITY O JaHHOM | MPSMOM M TIOCKOCTH B IMPOCTPAHCTBE, Ha
IUIOCKOCTHU U CJIEICTBUS U3 HEE. | A3bIKE T€OMETPHUU
CBoiicTBa  mapauIeIbHbBIX
IJIOCKOCTEN: O MapajlIeIbHOCTH
NPSAMBIX ~ TEPECEUYEHHs]  MPH
NIEpECEUECHHUU JBYX
MapajiyIeIbHbIX IJIOCKOCTEN
TPEThEN; 00 OTpe3Kax
napajuieIbHbIX NPSIMBIX,
3aKJIFOYEHHBIX MEXKITY
NapaJJIeIbHBIMUA TUIOCKOCTSIMU;
O TIEpeceyeHur ImpsMOu C
IBYMS napaJyIeIbHBIMA
IUIOCKOCTAMMU
Hepnenau | IloBTopenue: TeopemMa AkTyanu3upoBaTh (PaKThl U METOBI
kyjaspHocts | [ludaropa Ha  muIOCKOCTH, | TIIAHMMETPHH, pEeBaHTHBIE TEME,
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NpAMBIX ®
IJIOCKOCTEM
B
MPOCTPAHCTB
e

(25 9)

TPUTOHOMETPHUS
IPSIMOYTOJIBHOTO
TPEYrOJIbHUKA.
CaoiicTBa
NPAMOYTOJBHOTO
napajuieNIeune1a.
Brluncnienre MIMH OTPE3KOB B
KyOe u MPSIMOYTOJIBHOM
napajuieICIuIee.
[leprieHIUKYISPHOCTD
IIPSMOM U IIIOCKOCTH. [Ipr3Hak
MEPIEHAUKYJISIPHOCTH  TPSIMOM
n 1iockoctu. Teopema o

KyOa u

CyIIECTBOBAHUH U
€AMHCTBEHHOCTHU IPSAMOMU,
IPOXOAALIEH  4epe3  TOUYKY
IIPOCTPAHCTBA U
IIEPIICHIUKYJISIPHOU K
mwiockoctd.  Ilmockoctn  wm
MIEPIICHIUKYJISIPHBIE UM TIPSMAast
B MHOTOI'PAHHUKAX.
IlepniennuKynsp "
HAKJIOHHAs.

[TocTpoenue nepneHauKyspa
U3 TOYKH Ha IPSIMYIO.

Teopema 0 TPEX
neprneHauKyapax (mpsMas u
oOpaTHas).

Yron MEXKITY
CKPEIIUBAIOIIUMUCS TTPSIMBIMH.
[Touck MEePICHIUKYJISIPHBIX
PSIMBIX c TIOMOII[LIO0
NepHeHTUKYJISIPHBIX
TUIOCKOCTEN

OproroHanbHOE
NPOEKTHUPOBAHUE.

[TocTpoenue cedyeHuit Kkyoa,
[IPU3MBI, NPaBUIbHOU
MAPAMU/IbI c MTOMOIIBIO

OPTOrOHAJILHOU MPOEKIHUU.
CummeTpust B IPOCTPAHCTBE

OTHOCHUTEIIBHO TIOCKOCTH.
[Inockoctn  cumMmeTpuii B
MHOTOTPAaHHHKAX. [IpuzHak

IIPOBOAUTH AHAJIOTHM.

®opmyIMpOBaTh onpeeIeHus:
NIEPIEHANKYJIIPHBIX IIPSIMBIX B
IIPOCTPAHCTBE;  OIPEACIICHHE  IPSIMOM,
NEPIEHANKYJISIPHOM K IJIOCKOCTH.

Jloka3pIBaTh: JEMMY 0
NEPIEHANKYJIIPHOCTH JIBYX MapaJulesIbHbIX
IPSAMBIX K TPETbEW IPSAMOH; TEOPEMBI O
CBSA3U MEXKIY IapajuIeIbHOCTBIO MPSAMBIX U
UX MEPIEHIUKYIAPHOCTHIO K INIOCKOCTH.

Joka3pIBaTh: TEOPEMY, BBIPAKAIOLLYIO
IIPU3HAK MEPHEHAUKYIAPHOCTH IPSMOU U
IJIOCKOCTH; TEOPEMY O CYLIECTBOBAaHWUU H
€IUHCTBEHHOCTH  IPSAMOW, IPOXOIAIIEH
4yepe3 JaHHYI0 TOUKY W NEPHEHAUKYISAPHON
K TaHHOU ITOCKOCTH.

HN3o0paxatb B3alMHO
MEePIECHIUKYJISIPHBIE TPSMYIO U TIJIOCKOCTD.

DopMyJIHMPOBATH CBOWCTBO
MEpNeHAUKYJIsipa MO  OTHOIIEHHIO K
TJTIOCKOCTH.

IMosyyaTts mnpeacraBjeHre O 3HAYCHUU
NepHeHANKyJIsipa s JApyTrux oOnacteut
Hayku ((u3uka, DSHeEpreTukKa, Ja3epHbIe
TEXHOJIOTHH), B pEaIbHOM KU3HU (TEXHHUKA,
OKpYy>Karolasi 0OCTaHOBKA).

Jloka3pIBaTh yTBEPXKICHUSA, CBSI3aHHBIC C

MpOEKIMEeN  NpAMOM  HA  IUIOCKOCTb,
HENEPIEHIUKYISPHYIO K 3TOU MPSIMOM.
Jloka3bpIBaTh TEOpEMY 0 TPEX

NEPICHIUKYIApaXx W TeopeMy OOpaTHYIO

TEOPEME O TPEX NMEPIEHAUKYJIIIpax.
Hoayuyars NpeAcTaBJIeHHE

OPTOrOHAJILHOM IPOEKTUPOBAHUH.
Joka3pIBaTh TEOPEMY O NMPOEKLUU TOUKHU

00

Ha OPSIMYIO.
Pemiate  cTepeomMeTrpuuecKkue — 3aJayu,
CBSI3aHHBIC c MEePIECHANKYJISIPHOCTHIO

IIPSAAMOU U INIOCKOCTH.
Pemiarb npukiiagHble 3a1a4d, CBS3aHHBIC
C HAXOXKJICHUEM I'€OMETPUYECKUX BEIUYUH.
Pemiare  cTepeoMeTpUYECKHE  3alayd,
CBS3aHHBIE C IPUMEHEHUEM TEOPEMBI O TPEX
IIEPIICHIUKYJIAPAX, HAXO0XICHUEM
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MEPIEHAUKYJSIPHOCTA  OPSIMOU
U IUIOCKOCTH KakK CJIEJICTBUE
CHUMMETPHH. [TpaBuiibHBIE
MHOTOTPaHHUKH

Pacuér paccrosaHuii oT TOUKH
OO0  TUIOCKOCTH. Cnioco6b1
OMYCTUTh  NEPHNEHIUKYJISAPHI:
CUMMETpHS, CIABUT TOYKH IO
napajuiesibHol npsmon. Casur
[0 HemapaielIbHOM MPSAMOM,
U3MEHEHUE PACCTOSIHUN

PaCCTOSIHUN, MOCTPOCHUEM MPOCKIIHHM.

CpaBHuBaTh U aHAJIM3UPOBATH
YTBEPKIAEHUSI C  LEIbIO  BBISBICHUS
JIOTUYECKN KOPPEKTHBIX U HEKOPPEKTHBIX
PACCYX ICHUN.

AHAIM3MPOBATh W MOAECJMPOBATH Ha
A3bIKE TE€OMETPUU pEaJbHbIE CUTYyallUH,
CBSI3aHHBIC c MEPIEHIUKYISIPHOCTHIO
NpsAMOM W IUIOCKOCTH;  HCCJIEA0BATH
IMOCTPOCHHBIE MOJEIU, B TOM YHUCJIE U C
MCIIOJIL30BaHUEM ammapara aareOpsl

Yriabl
paccrosiHusi
(16 9)

4 |

[ToBTOpEHUME: yrom Mexmy
NpAMBIMA ~ Ha  TUJIOCKOCTH,
TPUTOHOMETPUS B

IMIPOU3BOJIBHOM TPCYT'OJIbHUKC,
TCOPCMa KOCHUHYCOB.

[ToBTOpEHUME: yrom Mexuay
CKPEILHUBAIOIIUMUCS TPSIMBIMHU
B IPOCTPAHCTBE.
['eomeTpuueckue METOJIbI
BBIYUCJIEHUSA  yrja  MEXIy
OpPSMBIMUA B MHOTOTPaHHUKAX.

JIByrpaHHbIi yrod.
CBOICTBO  JMHEWHBIX  YTJIOB
JIBYTPAHHOTO yrJia.

[leprienauKyIIpHBIE
NIJIOCKOCTH.

CaolicTBa B3aMMHO
NepHeHTUKYJISIPHBIX
IIJIOCKOCTEH. [Tpusznax
NEePIEHANKYJISIPHOCTH
TUIOCKOCTEM; TeopeMa 0
NpAMOM  TEPECEUEHHS]  JIBYX
IIJIOCKOCTEN
MEPIECHIUKYIJISIPHBIX ~ TPEThEil
IIJIOCKOCTH.

IIpssMOyTroJIbHBIN
napasuiesienunes; Ky0;
U3MEpEHUS, CBOMCTBA
IPSAMOYTOJIBHOTO

napayenenunena. Teopema o

AKTyanu3upoBaTth (AKTBl U METOJBI

IUIAaHUMETPHH, peJeBaHTHBIE TEME,
MPOBOJIUThH aHAJIOTUH.
DopmyMpoOBaTh OIpENICIICHUE

JIBYTPAHHOTO YTIJa.
Jloka3pIBaTh CBOMCTBO PaBEHCTBA BCEX
JIMHEMHBIX YTJIOB IByTPAHHOTO yIJIa.
KnaccuguuupoBars IByrpaHHbBIE YIJIBI
B 3aBUCHUMOCTH OT UX I'PaAyCHON MEPHI.
DopMyJIHPOBATH OIIpENIETICHNE
B3aMMHO IEPIIEHAUKYJISIPHBIX ITNIOCKOCTEM.
Jloka3pIBaTh TEOPEMY O MNPU3HAKE
MEPIEHAUKYJISIPHOCTH JBYX IJIOCKOCTEM.

dopmyMpoBaTh CJIEJICTBHE (u3
pHU3HAKa) 0 NEPICHIUKYISIPHOCTH
IUIOCKOCTH, KOTOpas  TMepHeHANKYJIsIpHA

IPAMOM, II0 KOTOPOW IEPECEKAITCA JIBE
IIJIOCKOCTH, 3TH IIJIOCKOCTSIM.

Joka3pIBaTh  yTBEPKICHHUSI O  €ro
CBOMCTBAX; TEOPEMY M CIEICTBHE U3 HEE O
JIAaroHassAx IPSAMOYTOJILHOTO
napasulesIenunesa.

Pemiarb crepeoMeTpuyecKHE 3a1ayu,
CBS3aHHBIC C NEPIEHAUKYJIAPHOCTD IPSAMBIX
u IIJIOCKOCTEH, UCIIOJIB3YS
IUTAHUMETPUYECKHUE (DaKThl U METOABI.

IIpoBoauTL JOTMYECKU  KOPPEKTHBIE
JI0OKa3aTeIIbHbBIE PACCYKICHUS IIPU PELLICHUU
FCOMETPUYECKUX  3a7a4, CBA3AHHBIX C
IIEPIIEHIUKYJIIPHOCTBIO IIJIOCKOCTEH.
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JTAaroHaJIn MPSMOYTOJIBHOTO
MapaJuIeIICNIUIea U CIEICTBUE
U3 Hee.

AHAJIM3UPOBATHL U MOJEJHPOBATH Ha
A3bIKE TE€OMETPUM peajbHbIE CHUTYallUH,
CBA3aHHBIE  C  MEPHEHAUKYJSIPHOCTBIO

CrepeomeTpuueckue U | IPSMBIX U TJIOCKOCTEH.
MIPUKJIAJIHBIC 3aj7a4i, HccaenoBath MOCTPOEHHBIE MOJICTHU, B
CBSI3aHHBIE  CO  B3aWMHBIM | TOM YHUCJIE U C UCIOJIb30BAaHUEM ammapara
pPacHoJIOKEHUEM  MPSIMBIX  H | aJireOpHI.
IIJIOCKOCTH. Pemartnb MIPUKJIAIHbIC 3a/1a4H,
IToBTOpEHUE: CBSI3aHHBIC c HaXO0XKJACHUEM
CKPEILHUBAIOIINECS MPSMBIE, | TEOMETPUUYECKUX BEIIMYHUH
napajielibHble IIJIOCKOCTH B
CTaHJaPTHBIX
MHOT'OTPaHHUKAX.
[Tapa napasuieIbHbIX
IJIOCKOCTEN Ha
CKPEILUBAIOIIUXCSA MPSMBIX,
paccTosiHUe MEXTY
CKPEILUBAIOIUMHUCS TPSIMBIMHU
B MPOCTBIX CUTYaIIMSIX.
Onyckanue
NEePHEHIUKYIISIPOB,
BBIYUCJICHUE PACCTOSTHUWA  OT
TOYKM JI0 TOYKH; MPSMOM;
IUIOCKOCTH.
Brruncnenne  paccrosHum
MEXKTY CKPEILMBAOIIUMHUCS
IPSAMBIMU c MIOMOILBIO
MIEPIICH IUKYJISIPHOU
MJIOCKOCTH.
TpéxrpanHbIi yroi,
HEPABEHCTBA JIJISI TPEXTPAHHBIX
YTJIOB.
Teopema [Tudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB
TUTS TPEXTPAHHOT'O yria.
DJIEMEHTHI cepudeckoii
r€OMETPUH: reoJIe3U4ECKUe
JIMHUM Ha 3emiie
MHororpaun Cucremaruzauus  3HaHUI: Paboratpb ¢ yueOHMKOM: 3agaBaTh
HUKH MHororpasHHuK U €ro | BOIpPOCHI, nenaTh 3aMeyvaHus,
(7 9) anemeHThl. [Iupamupa. Buasl | koMmMeHTapum.
NUpaMU/I. [IpaBunbHas AHAJIM3UPOBATH PELICHUE 33/1a4U.
nMpaMu/Ia. PucoBath BBITYKIJIbIE MHOTOTPAHHUKHU C

[Tpusma. IIpsmas u

3aJaHHbIMHA CBOI\/'ICTBaMI/I; BOCCTaHAaBJINBAaTb
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HAaKJIOHHAs IIPU3MBI.
IIpaBunbHas npusma. [psamon
HapajuIeeuIe,
MIPSMOYTOJIBHBIN

napajuienaenunen, Kyo.
Brinmykible MHOTOTpaHHHKHU.
Teopema ODitnepa. [IpaBunbHbIE
U HOJTyIpaBUJIbHbIE
MHOT'OTPaHHUKHU

oOmuii BUJ BBIMYKJIOTO MHOTOTPaHHUKA TIO
JIBYM €r0 MPOCKIHSIM.

Jloka3bIBaTh CBOMCTBA
MHOTOIPaHHHKA.

PucoBaTh BBITYKJIbIE MHOTOTPAHHUKHU C
pa3HOM  SWJIEPOBOM  XAPAKTEPUCTUKOM;
HCCJIEI0BATHL  BO3MOXHOCTU  TOJTYUCHUS
pe3yJibTaTa Mpyu BapbUPOBAHUM JTAHHBIX.

Jloka3bpiBaTh CBOWCTBAa ITPABUIIBHBIX
MHOTOTPaHHHUKOB. IInanmpoBarth
MOCTPOCHUE MPABUWIBHBIX MHOTOIPAHHHUKOB
Ha TMIOBEPXHOCTAX JPYTHX MPABUIIBHBIX

BBIITYKJIOT'O

MHOTOTPaHHHKOB
BekTopsl B ITonsiTue BekTOpa Ha AKTyanu3upoBath (akKTbl M METOBI
NPOCTPAHCTB | IIJIOCKOCTH U B IPOCTPAHCTBE. | INIJAHUMETPHH, pelieBaHTHBIC TEME,
e CymmMma u Pa3HOCTh | MPOBOJAUTH aHAJIOTHH.

(12 9) BEKTOPOB, ITPaBUIIO OnepupoBaTh NOHATUSAMHU. BEKTOp Ha

mapauiCiCnuicaa, yMHOXCHHC
BCKTOpa Ha YHUCJIO, PA3JIOKCHHC

BeKTOpa 10 0Oaszucy  Tpéx
BEKTOPOB, HE JIeXKallhuX B
OJTHOM TUTOCKOCTH.

CkansipHoe IPOU3BEACHUE,
BBIYMCIICHHE  yIVIa  MEXIY
BEKTOpPaMH B ITPOCTPAHCTBE.
[Ipocreiimme  3amaum ¢
BEKTOpaMu

IJIOCKOCTH u B MPOCTPAHCTRE;
KOMIUJIAHAPHBIE BEKTOPBI. [IpuBOIUTH
npuMepbl GPU3NYECKUX BEKTOPHBIX BEIUYMH.
OcBauBaTh  TIpaBWIa  BBIOJHEHUS
JIEUCTBUN CIIOKCHMUSI u BBIYUTAHUS
BEKTOPOB, YMHO>KEHHUS BEKTOPa Ha YUCJIO.
Jloka3pIBaTh NMPU3HAK KOMIUIAHAPHOCTH
TPEX BEKTOPOB.
Jloka3pIBaTh TEOPEMY O Pa3JI0KEHUU

J000T0  BEKTOpa 1O TpEM  JaHHBIM
HEKOMILUTAHAPHBIM BEKTOPAM.

IlpumeHsiTb  mpaBWia  BBIIOJHECHUS
NEeUCTBUU CII0KECHUS U BbIYUTAHUS

BEKTOPOB, YMHOXXEHHUSI BEKTOpa Ha YHCIO
MPU pEeLICHUY 3a]1a4.

Haxoaurb KOOpIMHATBI BEKTOpa B
JTAaHHOM Oa3uce U CTPOUTH BEKTOpP MO €ro
KOOpAUHATAM.

BcnnoMHUTB  OIIpENICNIEHHE  CKAIISIPHOTO
YMHOXEHHUS U €ro CBOMCTBA. BBIUMCHATH C
MMOMOIIBIO CKAJSPHOIO YMHOXEHUS JIJIMHBI

BEKTOPOB, YIJIBI MEK Y HHMMH,
YCTaHaBJIMBATh NEPIEHINKYJIAPHOCTD
BEKTOPOB.

AHAIM3UPOBATL U MOJEJIUPOBATH Ha
A3bIKE TEOMETPUM peajbHble CHUTYyaluH,
CBsI3aHHBIE C (PU3NYECKUMU BEKTOPHBIMU
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BCIIMYMHAaMM.

Hcnoan3oBarhb IIpyn pCeUICHUN 3a/1a4,
CBA3aHHBIX C BCKTOpAMHU B IIPOCTPAHCTBC,
IIaHUMCTPUICCKUC CbaKTBI 1 MCTOAbI

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

CeueHrss MHOTOI'PaHHUKOB:
CTaHJAAPTHBIE MHOIOTPAaHHUKH,
METOJl CIIEN0B, CTaHJApTHBIE
IJIOCKOCTH, NIEpPECEUCHHUS
MIPSMBIX U TUIOCKOCTEN

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

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

CB000IHO OMEpHpPOBATHL MOHATHSAMM:
oToOpak€HHWe TMPOCTpPaHCTBA Ha  ceoH,
IBIDKEHHWE TIPOCTPAHCTBA; IICHTpaIbHas,
OoceBass W 3CpKaJbHAs  CUMMETPHH,
napajuleNbHBI  MEPEHOC; PaBEHCTBO H
nogooue Guryp.

Jloka3bIBaTh yTBEPXKICHUS O TOM, UTO

LOCHTpAJIbHA, oCCBasit )51 3CPKaJIbHAA
CUMMCTPHUU, HapaJIHCHBHBIﬁ IICPCHOC
SABJIAIOTCA JABHOXKCHUSMM. BbinoaHaTh

npeoOpa3zoBaHus MOJA00US.

OnepupoBath NOHATHUSIMM: MpsMas U
cthepa Ditnepa.

Pemiatp reomerpuueckue
HUCIOJIL30BAHUEM JBHKCHHUM.

Hcnoab30BaTh T1pyu  pEIICHUM 33134
JIBUKEHHS TPOCTPAHCTBA U NX CBOMCTBA.

CpaBHuBarthb 151 AHAJIU3MPOBAThH
YTBEPXKACHUSI  C  UEIbI0  BBISBICHUS
JIOTUYECKU KOPPEKTHBIX M HEKOPPEKTHBIX
pacCyKJICHUM.

HccaenoBath IOCTPOCHHBIE MOJIEIIN.

HUcnonb3oBaTh HU(pPOBLIE peCypChl

3aJaud  C

11 kiacc (He meHee 102 4)

HasBanue
pasaena (TeMbl)
OcHOBHBIE BUABI 1€ITEJIbHOCTH
Kypca OcHoBHOE copepxxkaHue
yuyamuxcst
(KoJIM4ecTBO
4acoB)
AHaJTUTHYECKas [ToBTOpEHuEe: KOOPAMHATHI AKTyanu3upoBaTth (AKThl U METOJIbI
reoMeTpus BEKTOpa Ha IUIOCKOCTM U B | IVIJAHUMETPUU,  PEJICBAaHTHBIE  TEMe,
(15 4) MIPOCTPAHCTBE, CKQJISIPHOE | MPOBOJIUTH AHAJIOTUU.
MPOU3BEACHUE BEKTOPOB, CBoauThL JEUCTBUS C BEKTOPaMU K
BBIUMCIICHUE  yIJla  MEXAY | aHAIOTMYHBIM ~ JICMCTBUSIM € HX
BEKTOpaMU B MPOCTPAHCTBE. | KOOPAUHATAMH.
YpaBHeHue IPSMOU, BcenioMHUTB OIIpelleICHHE
MPOXOJIAIIEH Yepe3 IBE TOUKU. | CKAISIPHOTO YMHOXKEHUSI U €T0
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YpaBHeHUe TJIOCKOCTH,
HOpMaJlb, ypaBHEHHE
IJIOCKOCTH B OTpE3Kax

BekropHoe mpousBencHue.
JInnerinbie HEPaBEHCTBA,
JIMHENHOE NPOrpaMMHUpPOBaHUE

AHanuTndeckue METO/IbI
pacd€ra yria Mexay IpsSMbIMU
U IUIOCKOCTAMMU B
MHOTOI'PaHHHKAX. dopmyna
paccTostHUSL OT TOYKH  JI0
IJIOCKOCTH B KOOpAUHATAX.

Haxoxnenue paccrtosiHuil ot
TOYKH JI0 TJIOCKOCTH B KyOe U
IIPABWJIBHOW NMUPAMUJIE

Beruncnare ¢
YMHOXKEHUS JUTAHBI
YIJIBI MEXITY HHUMU,
MEPIEHAUKYJISIPHOCTD

CBOICTBA.
CKJISIPHOTO
BEKTOPOB,
yCTaHaBJINBATh
BEKTOPOB.

BbIBOAMTH ypaBHEHHUE IIJIOCKOCTU U
dbopMysTly paccTOSSHUSI OT TOYKH JIO
IUIOCKOCTH.

Pemarp 3aJ1a4u, couerast
KOOPJAMHATHBINA U BEKTOPHBIM METO/IbI.

IIpoBoaAUTH JTOTMYECKH KOPPEKTHBIC
A0Ka3aTeJIbHbIE PACCY:KIEHUSA TIpU
pelIeHUd TeOMETPUYECKUX 3ajJad Ha
MIPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO
METO/IA.

AHAJIM3UPOBATH U MOJEJIHPOBATH

IIOMOIIBIO

Ha SA3BIKE reoMeTprun pCalbHbIC
CuTyallii, CBS3aHHBIC BCKTOpAMH U
KOOpAnHaTaMHu.

HccaenoBaTh NOCTPOCHHBIE MOJIEIH,
B TOM 4YHCJI€ M C UCIOJb30BAHUEM
anmapara anreOpsl.

HUcnoab3oBarh
MIPOTPaMMBI.

3HAKOMHUTBCS C UCTOPHEH pa3BUTHS
MaTEeMaTHKHU

KOMIIBIOTCPHEIC

IToBTOpEHUE,
00001IeHne "
cucTeMaTu3anms
3HAHUHA

(15 yacoB)

CedeHusi MHOTOTPAHHUKOB:
CTAHJApPTHbIE MHOI'OTPaHHHUKH,
METOJ| CJIEIOB, CTaHIapTHBIC
IIJIOCKOCTH, IIEPECEUCHHUS
MPSAMBIX U IJIOCKOCTEN

[TapajutenbHble  TIpsAMBIE U
IIJIOCKOCTH: napajuiesibHbIe
CEUCHUsI, PACYET OTHOIICHUM,
YTJIBI MEXKITY
CKpEILIMBAIOIIMMHUCS TPSIMBIMA

[IepnenaukynspHbIe
npsIMbIE 151 IUIOCKOCTH:
CTaHJapPTHBIE 1apel
IIEPIIEH IUKYJISIPHBIX
IIJIOCKOCTEN u HpSAMBIX,
CUMMETPUM MHOTOTPaHHUKOB,
Teopema 0 Tpex
NIEPIICH IUKYJISIPAX,

CtpouTth ceucHus.

Pemiatb crepeomMerpuueckue 3anayu
Ha JIOKa3aTelIbCTBO MaTeMaTHUYECKHUX
OTHOIIICHMH, HAXO0XJICHHUE
r€OMETPUYECKUX BEJIMUMH (JIJTUH, YTIIOB,
TJI0Ia e, 00BbEMOB).

HUcnoab3oBarh peLIeHuu
CTEPEOMETPUUYECKUX 3aj1a4
IJIaHUMETPpHUECKHE (PAKThI U METOBI.

IIpoBOAMTH JTOTUYECKH KOPPEKTHBIE
JIOKQ3aTelIbHbIE  PACCYXKICHUS  IIpHU
PEILIEHUU CTEPEOMETPUUYECKHX 3a/1a4.

CpaBHUBATL U aHAJN3UPOBATH
peallbHbIE  CUTyallud W  BbIABJIATH
BO3MOXHOCTb €€ MOJCIUPOBAHUA Ha
SI3bIKE T€OMETPHUH.

MopenupoBarhb pEANBbHYIO
CUTYAalUIO Ha A3bIKE TEOMETPUU U

pu
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BBIYMCIICHUS JUTUH B
MHOT'OTPaHHHUKAX

[ToBTOpEHHE: IJI01a 11
MHOT'OYTOJIBHUKOB,  (hOPMYJIBI

Ui TUIomianed, cooOpaskeHus
10100MsI.

[ Inomann CeUYeHUH
MHOT'OTPaHHUKOB: IIOIIA N
MIOBEPXHOCTEH, pa3pe3aHusl Ha
9acTH, COOOpaXKeHUs TT0100MS

HCCJI€e10BaTh IMMOCTPOCHHBIEC MOACIIM, B

TOM 4YHCIIE H C HCIOJb30BaHUEM
ammapara anreOphl.
Hcnoab3oBaTh KOMITBIOTEPHBIE

IIPOTPaMMBI [IPY PEUICHUN 3a4ad.

O0néM
MHOTOTPAaHHHUKA
(17 g)

O06BEM Tena. O0beMm
MPSMOYTOJIBHOTO
napauenenuneaa. 3aaadu oo
yABOCHHH KyOa, 0 KBajpaType
Ky0a; 0 TPUCEKIIUH YTIIa.

CrepeomeTpuueckue
3aJ1a4uM, CBA3aHHbIE C 00BEMOM
PSIMOYTOJILHOTO
napaiiesienure a.

[Ipuknanubie 3aJ1a4H,
CBA3aHHBIE C  BBIYHMCIECHUEM
00BbEMa IPSAMOYTOJIBHOTO
napajuiejaenunesaa.

O0BEM NpSIMON TPU3MBI.

CrepeomeTpuueckue
3a/auu, CBS3aHHbBIE C
BBIYHCIICHUEM 00BEMOB
npsMou npusmel. [Ipuknagseie
3aJ1a4y, CBSI3aHHBIE C 00BEMOM
IIPSIMOU IIPU3MBI.

Boruucnenue o0bEMOB TN C
IMOMOIIBIO OIPEAECIEHHOTO
unterpana. OO6bEM HAKIOHHOM
MIPU3MBI, TUPAMHUIBI.

®opmyna o0BEMa
IIAPAMUBI. OtHoOwEHNE
00bEMOB MHUpPaMU C OOIIUM
YTJIOM.

CrepeomeTpuueckue
3aJa4i, CBSI3aHHLIE C 00bEMaMU

HaKJIOHHOU [IPU3MBI,
MUpaMUbIL.

[Ipuknangaele  3amauu 10
TeEME «O0BEMBI TEI,

CBo000aHO ONepupoBaThH
NOHATHAMHU: 00BEM Tena, O0O0BEM
IPSAMOYTOJIBHOTO MTapaJlIeIeUIeaa.

®opmMyIHPOBATH OCHOBHbIE

CBOMCTBa 00BEMOB.
Jloka3piBaTh TEOpeMy 00 00BEME

MPSAMOYTOJBHOTO napauieIenunea,
CJIECTBUS U3 HEE.
Pa3pe3arnb MHOTOT'PaHHUKH,

IICPCKIIaAbIBATh YaCTH.
Pemarn CTCPCOMCTPHUUICCKHC 3ada4U,
CBSI3aHHBIC C BBIYUCIIEHHEM O00BEMA

IIPSAMOYTOJIBHOTO rapajulesIenuIea,
IIPU3MBI.

CpaBHuUBaTL M aHAJM3UPOBATH
YTBEPKIEHUSI C LEIbI0  BBIABICHUSA
JIOTUYECKHU KOPPEKTHBIX 17}

HEKOPPEKTHBIX PACCyKICHUM.
AHaJIM3MPOBATH U MOJCJIHPOBATH

Ha  s3bIKC TCGOMETPHU  pPCaJbHBIC
CUTyallud, CBS3aHHbBIE C O00BEMOM
IPSIMOYTOJIHLHOTO napasuieNenunena,

MPU3MBI, TUPAMHUIBI.

HccnenoBath NOCTpOCHHBIE MOJIEIH,
B TOM 4YHCJI€ W C HCIOJb30BAHUEM
amnmapara anreOpsl.

BbiBOAUTH OCHOBHYIO
UHTETPAIbHYIO bopmyy TUISt
BBIYHMCIICHUS] 00BEMOB TEll.

Jloka3piBaTh TeopeMy 00 o0O0BéMe
HAaKJIIOHHOM TpuU3Mbl Ha  MpUMeEpe
TPEYTOJIbHON IPU3MBbI u JUTSt
MPOU3BOJILHON MTPU3MBI.

Jloka3bIBaTh TeOpeMy: 00 00BEME
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CBSI3aHHBIC C 00BEMOM
HaKJIOHHOU IIPU3MBI,
MUpaMUJIBIL.

[IpumeHeHnne 0OBEMOB.
Boruncnenne paccrosHUS A0
TJIOCKOCTH

nupamMuzpl, HOpMyIUpPOBATH CIEICTBHS
U3 Hee: 00bEM YCEUEHHON NUpPAMUIBIL.
BeiBoguTh GopMyny IS BBIYHCICHUS
00BEMOB yCEUEHHON TTUPAMUIBI

Teaa
BpallleHH.
(24 v)

Hwimanpryeckas
MTOBEPXHOCTD, oOpazyromye
HWIMHAPUYECKON
ITIOBEPXHOCTH.

Hummnap. [Ipsmoii

kpyroBou mwiauHap. Ilnomans
MMOBEPXHOCTHU LIMJIUHIPA.
Konunueckass MOBEpXHOCTb,

obpazyrorue KOHHYECKOMN
noBepxHocTH. Konyc. Ceuenue
KOHycCa IIOCKOCTBIO,
MapaJIeIbHOM IJIOCKOCTH
OCHOBAaHHUs. Y CEUEHHBIN KOHYC.
N300paxkeHre  KOHYCOB  H
YCEUEHHBIX KOHYCOB.

[Imomane OOKOBOM
TOBEPXHOCTHU 151 MTOJTHOM

MMOBEPXHOCTH KOHYCA.
CrepeoMeTpuueckue 3ajayu

Ha JI0Ka3aTEIbCTBO 151

BBIUHCIICHUE, IMOCTPOCHUEM

CEYCHUM LWIUHAPA, KOHYyCA.
[Ipuknanubie 3aJ1a4H,

CBSI3aHHBIE C LIWJIMHIPOM
Cdepa u map.

ITepeceuenue cdepsl u mapa
¢ miockocThio. Kacanme mapa
u chepsl mIockocThio. Bua u
n300paxxeHue 1apa.

YpaBHeHue chepsl.
[Tnomans chepbl U €€ vacTeil.

CummeTtpust cdepsl U 1apa.

CrepeomeTpuueckue 3aaadyu

Ha JI0Ka3aTeIIbCTBO U
BBIYHCIICHUE, CBS3aHHBIE CO
chepoit u I1apom,

MMOCTPOCHUEM UX CEUECHUU
IJIOCKOCTBIO.

CB000aHO oOnepupoBaTh
NOHATHAMM: UJIMHApHYECKas
IIOBEPXHOCTh,  LuimHAp.  HU3yyars

CHOCOOBI TMOMYYEHUS UUIMHAPUYECKOU
ITOBEPXHOCTH, HUJIMHIPA.

N3o00paxary OWIMHAPD W €r0
CEUYEHHMS TUIOCKOCTHIO.
CB000aHO ONepHupPoOBATH

MOHATUAMM: KOHUYECKAsA IIOBEPXHOCTb,
KOHYC, YyCEuéHHbIM KOHyC. MW3yuaTh
CHOCOOBI  MOJIy4eHHUS  KOHUYECKOH
IIOBEPXHOCTH, KOHYCA.

MN300paxkaTh KOHYC U €r0 CEYEHUs
IJIOCKOCTBIO, IPOXOSIIEN YePE3 OCh, U
IJIOCKOCTBIO, EPIEHAUKYIISIPHOM K OCH.

BoiBOAUTH bopmy b IS
BBIYHMCIICHUSI OOKOBOM W TOJHOM
ITOBEPXHOCTEHN TEJ BPALLIEHUS.

Pemars crepeoMeTpruyecKue 3a1aun,
CBS3aHHBIE C TEJaMH  BpAILCHUS,
HaxXOXXJEHUEM IUIOHaAn OOKOBOM U
IIOJTHOM  TTOBEPXHOCTH, ITOCTPOCHUEM
CEUYECHUM.

Hcnoab3oBaTh npu pelieHnn 3aaad
TUTAHUMETpUYECKHE (DaKThl U1 METOMBI.

CpaBHuUBaTL U aHAJM3UPOBATH
YTBEPKIACHUSI C LEJIbI0  BBISABICHUSA
JIOTUYECKHU KOPPEKTHBIX 17}

HEKOPPEKTHBIX PacCyKICHUH.

AHAJIM3UPOBATL U MO/JEJIMPOBATH
HAa  S3bIKE TEOMETPUU  peajbHBIC
CUTyalluu, CBSI3aHHBIE C KOHYCOM U
UIHHIPOM.

HccnenoBath NOCTpOCHHBIE MOJEIIH,
B TOM YHCI€ U C HCIOJIb30BAaHHEM
anmapara anreOpsbl

AKTYyaJu3upoBaTh (HaKTbl © METOIbI
IUTAHUMETPUH,  pEJICBaHTHBIE  TEMe,
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[Ipukannsie 3a1ayy,
CBA3aHHBIE CcO cdepoil u
IapOM.

IloBTOpEHHE:  OKpPYKHOCTH
Ha IUIOCKOCTH, BBIYUCIICHHUS B
OKPY>KHOCTH, CTaHJAPTHBIC
mo100ust

Pasnuuneie KOMOMHALIUU
TeN BpalCHUA "
MHOTOI'PaHHHKOB.

33,[[3‘11/1 no teme «Tema wm
ITOBCPXHOCTH BPALLICHH A

IPOBOJAUTDL AHAJIOIUM.

CBo000aHO ONepUpoOBaTH
NOHATHAMM: cdepa U 1Iap, IMEHTP,
paauyc, auameTp cepsl U mapa.

UccaenoBath B3aUMHOE

pacnoioxkeHue cepbl U MIOCKOCTH.
®opmyaIHpPOBATH onpe/ereHue
KacaTeJIbHOM TIOCKOCTH K cepe.

Jloka3bIBaTh TEOPEMBI O CBOMCTBE U
MPU3HAKE KACcaTeIbHOU IIIOCKOCTH.

BouiBoauTH bopmyny Uit
BBIUUCIICHUS TUIOMaAu cdepsl uepes
paauyc cdhepsl.

Pemarts crepeoMeTpruueckue 3aauy,
CBsA3aHHBIE CcO cdepoil W IapoM,
HaxOXJeHueM Iutomaan chepor u eé
qyacTel, TOCTPOCHUEM ceueHUM cepbl U
mapa.

AHAIM3MPOBATH U MOJEJIHPOBATH
Ha  S3bIKE TIEOMETPUU  pEAJIbHbIC
CUTyallid, CBS3aHHbIE C IIapOM U
chepoii.

Pemarts npocteie 3a1auu, B KOTOPBIX
burypupyoT KOMOUWHaIUU TEN
BpAIllEHHUs] 1 MHOTOTPaHHUKOB.

Hcnonb30BaTh Npu pelieHud 3aaad,
CBS3aHHBIX €O cdepoll W MIapowm,
TJIAaHUMETPUUECKHE (PaKThl U METO/IBI.

Pemars crepeoMeTpruyecKkue 3a1auu,
CBSI3aHHBIC C  TeJlaMH  BpalleHus,
MMOCTPOCHUEM CEYEHUMN TeJT BpalleHUs], C
KOMOMHAIMSMM  Tel  BpallleHUus U
MHOT'OTPaHHUKOB.

IIpoBoAUTH JOTHYECKU KOPPEKTHHIE
JIOKa3aTeNbHbIE  PACCYXKJEHHUS  TpU
pElIEeHNd  TEeOMETPUYECKHX  3a/ad,
CBSI3aHHBIX C NEPHEHIUKYJIIPHOCTHIO
IJIOCKOCTEM.

AHAIM3UPOBATH U MOJEJIHPOBATH

Ha SA3BIKE reoMCcTpruun pCajlbHbIC
CUTyanuu, CBA3aHHBIC C
MHOTI'OIrpaHHUKaMH.

HccaenoBartsb IMOCTPOCHHBLIC MOACIIN,
B TOM 4YHCJIC U C HUCIIOJIb30BAHHUECM

19




anmnapara anreOpsl.

Inomanu
NMOBEPXHOCTH H
00BEMBI
KPYIJIBIX TeJl

9 v)

O0bém mumHapa. Teopema
00 00BEME TTPSMOTO IMITHHIIPA.

ITnomanu OOKOBOM u
ITOJTHOU IIOBEPXHOCTH
HWINHAPA.

Brrunciienne 00EMOB TeI €
ITOMOIIIBIO ONpeACIEHHOTO

unrerpana. O6bEM KoHyca.
[Tmommaan OOKOBOH u
ITOJTHOM MOBEPXHOCTH KOHYCA.

CrepeomeTpuueckue
3a/1auu, CBSI3aHHBIC c
BBIYHCIICHUEM 00BEMOB
LIUWJIMH]Ipa, KOHYyCA.

[Ipuknanssle  3amayum 1O
Teme «OOBEMBI W IUIOMIAIU
TMOBEPXHOCTEH TEIL.

O0bEM MmIapa W MIAPOBOIO

cektopa. Teopema 00 00BEME
mapa. [nomans chepsr.

CrepeomeTpuueckue
3a/1a4H, CBSI3aHHBIC c
BBIYUCIICHHEM 00BEMOB I1apa,
IIIaPOBOT0 CErMEHTA, IIIaPOBOTO
CeKTopa.

[Ipuknaguele 3agauv 1O
TEME «O0BEMBI TE,
CBA3aHHbIE ¢ OOBEMOM IIapa U
JI0IAIbIO C(PepHl.

CooTHomeHus MEXITY
IUIOIIAASIMA  TIOBEPXHOCTEU W
00bEMaMU TTOJOOHBIX TEII.

[Tomo6HBIC Tena B
IIPOCTPAHCTBE.

N3menenne o0béma mipH
moA00uH.

CrepeoMeTpuueckue
3aJ1a4u, CBSI3aHHBIC C

BBIYKCIIEHHEM 00BEMOB TEI U
IUIOIIA/IEN TIOBEPXHOCTEN

CBo0OoaHO ONEepPUPOBATH
NOHATUAMHU: OOBEM Tena, IUIOHIA/lb
MOBEPXHOCTH.

®opMyJIMpoOBaATH OCHOBHBIE

CBOMCTBAa 0OBEMOB.

Jloka3pIBaTh TeopeMbl: 00 00bEME
AJTAHIPA,; 00 00BéMe KOHYCa.
BoiBoauth GoOpMyIbl 11 BBIYMCIICHUS
00bEéMa yCeU€HHOr0 KOHYCa.

HccsienoBaTh NOCTPOCHHBIE MOJIEIIH,
B TOM 4YHCJIE€ U C HCIOJIb30BAHUEM
anmapara anreOpsl.

3HaTh BO3MOXKHOCTU PEIICHUs 3a/1a4
Ha TIOCTPOCHHME LUPKYJEM U JIMHEHMKOU,

0 KJIACCUYECKUX HEpa3peluMbIX
3a7ayax.

CBo000aHO ONepupoBaThH
NOHSATUSIMM: 1apOBO CETMEHT,
IAapOBOM  CJIOM, IIApOBOM  CEKTOD,
OCHOBAaHHE€ M  BBICOTA  CErMEHTA,

OCHOBAHHE U BBICOTA IIIAPOBOTO CIIOSI.

BoiBoauTH dbopmyIbI JUISt
HaXOXKJICHUS 00BEMOB 1apOBOTO
CErMeHTa, IapOBOT0 CEKTOPa, IMJIOMIATU
cdhepsl.

Joka3piBaTh TEOpEeMy 00 00BEME
mapa.

Pemath crepeoMeTpruecKue 3a1aum,
CBSI3aHHBIC C 00BEMOM II1apa, MIAPOBOTO
CETMCHTA, IIapOBOTO CEeKTOpa,
IJIOIIAIBIO CEpHI.

CpaBHMBaTL ¥ AQHAJIU3UPOBATH
YTBEPXKJICHUSI C TIEJIbIO0  BBISBIICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUH.

AHAJIUM3UPOBATL U MOAEJIHPOBATH

Ha  s3bIKE TCOMETPUU  peabHbIC
CUTYaIlMH, CBA3aHHBIC C 00BEMOM IIapa,
I1apOBOTO CEerMeHTa, II1apOBOTO
CETMEHTA, IO B0 CEpHI.

CBo0OoaHO ONEepPUPOBATH
MOHATHEM: [10JI00HBIE TEJIa B
MIPOCTPAHCTBE.
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Boruncaath  00bEMBI TEX  C
MTOMOIIIBIO ONIPEACIEHHOTO HHTETpaa.

Pemath crepeomMeTpuyuecKue 3a1a4u,
CBSI3aHHBIE C COOTHOIICHUSMH MEXKITY
IJIOMIASIMU TIOBEPXHOCTEH U 00bEMaMu
MOJIOOHBIX TEJI.

IIpoBoAUTH JOTUYECKH KOPPEKTHBIC
AoKa3aTe/ibHbIe PACCY:KIEHUS TIPU
pelieHud  IeOMEeTpUYECKHX  3ajad,
CBSA3aHHBIX C BBIYHCIEHHEM OOBEMOB
Tel C TOMOIIBI  ONpeaeIEHHOTO
WHTErpaa, HaXO0XKIECHHEM
COOTHONICHHSI ~ MEXIy  IUIOMAIIMU
MIOBEPXHOCTEH MW 00BbEMaMU TMOJTOOHBIX
TE.

AHAJIM3UPOBATL W MOAEJIHPOBATH
Ha  S3BIKE TCOMETPUU  peabHBIC
CUTyalll¥, CBS3aHHBIE C OOBEMaMH U
MTOBEPXHOCTSIMH TEJI, Ha JOKa3aTEIbCTBO
M Ha HaxOXJICHHUE T'COMETPUUYCCKHUX
BEJINYHUH
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J{BHIKeHUSA
(ChY)

JIBWoKEHUST ~ IIPOCTPAHCTBA.
OtobOpaxenusi. JIBuwxeHuss u
paBeHcTBO  (uryp.  OOmme
CBOMCTBA JBWKEHUU. Buubl
JIBYDKEHUI napayieIbHbIN
IEPEHOC, LEHTpaJIbHAA
CUMMETpHS, 3epKaJibHasl
CUMMETpHS, MOBOPOT BOKPYT
MIPSIMOMU. [IpeobpazoBanms

nonobus. Ilpsmas u cdepa
Ditnepa.

['eomerpuueckue 3amadn Ha
MIPUMEHEHUE TBYKCHUS

CBo00oaHO onepupoBaTh
MOHSATUSIMH: O0TOOpaKeHUE
pPOCTpAaHCTBa Ha ce0s, JBHKEHUE
MPOCTPAHCTBA; IIEHTpajlbHasi, OceBas U
3epKajbHas CUMMETPUHM, TTapalieIbHbIN
MEPEHOC; PaBEHCTBO U T01001e huryp.

Jloka3bIBaTh YTBEPXKICHUS O TOM,
YTO LIEHTpajbHas, OCeBas U 3epKajbHas
CUMMETPHUH, TapaJUIeIbHBIA TMEPEHOC
ABJISIIOTCSL  IBJKCHUSAMH. BBINOJHATH
npeodpa3zoBaHusl MOI00US.

OnepupoBaTth NOHATHSIMH: TIpsiMast
u cepa Ditnepa.

Pemars reomeTpudeckue 3amaud ¢
HUCIOJIL30BAHUEM JBHKCHHUM.

Hcnoab3oBaTh npu pelieHUU 3aaad
JIBW)KCHUST ~ TMPOCTpPAaHCTBA M HX
CBOWCTBA.

CpaBHUBaATL U aHAJN3UPOBATH
YTBEP)KJEHUSI C 1EJbI0  BBISIBJICHUSA
JIOTUYECKHU KOPPEKTHBIX u
HEKOPPEKTHBIX PaCcCyKICHUM.

HccaenoBaTh NOCTPOCHHBIE MOJEIH.

HUcnoab3oBarh uugposBbie

pecypchl
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IMoBTOpEHME,
00001IEeHne /|
CHCTEeMAaTH3aIUA
3HAHUH
(17 9)

O6o061maroniee MOBTOPEHHE
MOHATUA W METOAOB Kypca
reometpun  10-11  kmaccos,
CHUCTEMATHU3ALUS 3HAHUM.

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

Pemars cTtepeomeTpruecKue 3aiauu
Ha JI0Ka3aTeJIbCTBO MAaTEMaTHYECKHUX
OTHOIIICHUH, HaXO0XJCHHUE
r€OMETPUYECKUX BEJIMYMH (JIJIUH, YTIIOB,
IJI0IIAIeH, 00BEMOB).

HNcnoab3oBaTh pelieHuun
CTEPEOMETPUYECKUX 3a7a4
IJIAaHUMETpUUECKre (DaKThl U METO/IBI.

IIpoBoaANTH JTOTMYECKH KOPPEKTHBIC
JIOKa3aTeIbHbIC  PACCYXKICHUA  IpHU
pellIeHun CTEPEOMETPUUECCKUX u
MJIAHUMETPUUECKUX 3a]1au.

CpaBHUBATL M aHAJM3UPOBATH
peanbHble CHUTyallud W  BBISIBJISATH
BO3MOXKHOCTh €€ MOJICTMPOBaHUs Ha
SI3bIKE TEOMETPUH.

MopaenupoBarh peanbHYyI0
CUTyallMl0 Ha S3bIKE TEOMETPUU U
HCCJIeA0BATh MMOCTPOCHHBIE MOJICTH, B

npu

TOM YHCIE€ M C HCHOJb30BAHUEM
amrapara ajnreopsbl.
HUcnoab3oBatrb KOMIIBIOTEPHBIE

IIPOrpaMMBbI IPH PELICHUH 3a/1a4.
Hoay4yars npeacraBJjieHue 0
reOMETPUM Kak O pa3BUBAIOIICHCA
HAayKe, MCCIECAYIOUEH OKPYKAIOLINN
MHUD, CBSI3AHHOM C  pEAIbHBIMHU
0o0OBeKTaMH,  TMOMOTAIONIEH  PElIUTh
pEaJIbHBIE KU3HEHHBIE CUTYallMU O POJIH
CTEPEOMETPUHN B pa3BUTUU
COBPEMEHHBIX WHXKEHEPHBIX u
KOMITBIOTEPHBIX TEXHOJOT U
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IHoypounoe mianuposanue 'EOMETPUS, 10 kinacc

(34 B Henent0, 34 y4eOHBIX Heeau, uToro — 102 v)

No Jlama Tema ypoka
n/n | Ilnan ‘ Dakm
BBenenue B crepeomerpuio -234

1 1 neoensn OcHoBHBIE TpaBUIIa N300paKEHNUS HA PUCYHKE TNIOCKOCTH, apalIeIbHBIX
HPSIMBIX (OTPE3KOB), CEPEIUHBI OTpe3Ka.

2 [loHATHS cTepeoMeTpHH: TOUKA, PsiMast, INIOCKOCTh, IPOCTPAaHCTBO. OCHOBHBIE
IIpaBUJIa N300paKEHUS Ha PUCYHKE [UIOCKOCTH, NAapalIeIbHbIX IPSAMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka.

3 [TonsaTus: nepecekaronmecs MIOCKOCTH, MEPECEKAOLIUECs PsIMasi U IIIOCKOCTb;
MOJIYTIPOCTPAHCTBO.

4 2 Heoensa [TonsaTus: nepecekaromuecs MIOCKOCTH, IEPECEKAIONIUECs MPsIMasi U MIIOCKOCTb;
MOJIyTIPOCTPAHCTBO.

5 MHororpaHHMKH, H300pakKeHHE IPOCTEUIINX TPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00BEKTOB.

6 MHororpanHuKH, H300paKeHHE IPOCTEUIINX TPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00BEKTOB.

7 3 Heoensa AKCHOMBI CTEPEOMETPUHU U TEPBBIE CIEACTBUSA U3 HUX.

8 AKCHOMBI CTEPEOMETPHUHU U TEPBBIE CIEACTBUS U3 HUX.

9 AKCHOMBI CTEPEOMETPUH U MEepBbIE clieAcTBUSA U3 HUX. CIocoObI 3a1aHus
NPSIMBIX M MJIOCKOCTEN B pocTpaHcTBe. OO03HAYEHUS MPSAMBIX U TUIOCKOCTEH.

10 4 neoensn N300paxenue ceueHuit nupamubl, Ky0a v PU3Mbl, KOTOPbIE TPOXOJIAT Yepe3 UX
pedpa. M3o0pakeHne nepecedeHust MoTydeHHbIX MI0ckocTel. PackpammBanue
IIOCTPOCHHBIX CEYEHUH Pa3HBIMU [IBETAMHU.

11 N300paxenune ceueHunit nupamuabl, KyOa U MpU3Mbl, KOTOPbIE IPOXOJAT Yepe3 UX
pedpa. M3o0pakeHne nepecedeHust MoTy4eHHbIX I0ockocTel. PackpammBanue
IIOCTPOCHHBIX CEYEHUH Pa3HBIMU [IBETAMHU.

12 N300pakenue ceueHuil nmupaMusl, Kyoa v IpU3Mbl, KOTOPbIE TPOXOAST Yepe3 X
pebpa. M300paxkeHne nepeceueHus MoJlyueHHbIX IIockocTeil. PackpammBanue
IIOCTPOCHHBIX CEYEHUH Pa3HBIMU LIBETAMHU.

13 5 neoensn N300paxenune ceueHuit nupamubl, Ky0a ¥ pU3Mbl, KOTOPbIE TPOXOJIAT Yepe3 UX
pedpa. M3o0pakeHue nepecedeHust MOIyYeHHbIX II0cKocTel. PackpammBanue
MTOCTPOCHHBIX CEYEHUN Pa3HbIMU [[BETAMHU.

14 MeTton cie10B JUIsl IOCTPOEHUS CEUEHUM.

15 Merton cnenoB aiist mocTpoeHus ceueHnid. CBOMCTBA MepeceueHni MPSMBIX U
IIJIOCKOCTEM.

16 6 neoena Meroa cnenoB i MOCTpOeHus ceuyeHnid. CBOMCTBA EPECEUECHNUN MTPSMBIX U
IIJIOCKOCTEM.

17 [Toctpoenue ceuenunii B nupamuie, Kyoe mo Tpem Toukam Ha pedpax. Co3nanue
BBIHOCHBIX YEPTEKEW U 3alIUCh I1aroB MOCTPOEHUS.

18 ITocTpoenue ceuenuii B nupamuze, Kyoe mo Tpem ToukaMm Ha pedpax. Coznanue
BBIHOCHBIX YEPTEKEW U 3allHCh I1aroB MOCTPOEHUSI.

19 7 Hedens ITocTpoenue ceuenuii B nupamuze, Kyoe mo Tpem ToukaMm Ha pedpax. Coznanue
BBIHOCHBIX YEPTEKEW U 3allUCh I1aroB MOCTPOEHUSI.

20 [Toctpoenue ceuennii B mupamuie, Kyoe mo Tpem Toukam Ha pedpax. Co3nanue
BBIHOCHBIX YEPTEKEW U 3allUCh I1aroB MOCTPOEHUSI.

21 [ToBTOpEHNE MIAHUMETPUH: TEOPEMA O IPONOPIUOHATILHBIX OoTpe3Kkax. [Togobue
TPEYTOJIbHUKOB.
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22 8 neoena [ToBTOpenue miannmeTpun: Teopema Menenas. Pacuersl B ceueHusIx Ha
BBIHOCHBIX YepTexax. McTopus pa3BUTHA IJIAHUMETPUH U CTEPEOMETPHUU.
23 KonTtpoabsnas padora Nel «Axcuomsbl crepeomerpun. CedeHusD»
B3anmHoe pacnosio:keHue NpPAMbIX B IPOCTPaHCTBe — 64
24 B3aumHoe pacnionoxeHnue npsmbIx B IpocTpaHcTBe. CKPEIINBAIOIINECS IPSIMbIE.
[Ipu3naku ckpemuBaromuxcs npaMbix. [lapamiensHeie mpsiMbie B TPOCTPAHCTBE.
25 9 nHeoensn Teopema 0 CylIeCTBOBAHUM U €IMHCTBEHHOCTH MPSAMOM NapaJlIeIbHOW TaHHON
MPAMOM, MPOXOASAIIEH Yepe3 TOUKY IMTPOCTPAHCTBA U HE JIeKalllell Ha JaHHOU
npsiMoii. JlemMMa o nepeceueHun napauieabHbIX MPSMBIX TIOCKOCTHIO.
26 [TapannenbHOCTh TpeX MpsIMBIX. TeopeMa 0 Tpex napauieIbHbIX MPSIMBbIX.
Teopema 0 CKpelnBarOUIUXCsl MPSMBIX.
27 [TapannensHoe npoektrpoBanue. OCHOBHBIE CBOICTBA MapaJICILHOTO
npoektupoBanus. 300paxkeHue pazHbIX (GpUryp B mapamieabHONU MPOSKIIUH.
28 10 LenTpanpHas mpoeKus. YTOJ C COHAPABIEHHBIMA CTOPOHAMH. YTOJI MEXKIY
Heldens MPSAMBIMHU.
29 3aauM Ha JOKa3aTeJIbCTBO U MCCIIE0BAaHUE, CBSI3aHHBIE C PACIIOIOKEHUEM
MPSIMBIX B IPOCTPAHCTBE.
IMapaieJbHOCTH NPAMBIX M IJIOCKOCTEH B POCTPaHCTBe — 84
30 [TonsTHS: MapaIenbHOCTh MPSIMOH U IJIOCKOCTH B MpocTpaHcTBe. [Ipu3nak
MapayuieNbHOCTH MPSAMON U TuIOCKOCTH. CBOWCTBA MapauIeIbHOCTH MIPSIMON 1
TJIOCKOCTH.
31 11 ['eomeTpuueckue 3a1aun Ha BHIYUCIICHUE U I0KA3aTEIbCTBO, CBSI3aHHBIC a
Hedens MapajuIeIbHOCTHIO MPSMBIX U TUIOCKOCTEN B IPOCTPAHCTBE.
32 [TocTpoenue ceueHust, MPOXOAIIETO YEPe3 TaHHYIO MPSIMYIO Ha YepTexe U
MapaJIETBHOIO IPYTOW MpsMOil. Pacuer OTHOIEHUH.
33 [TapannenpHas npoekuys, IPUMEHEHNE AJI IOCTPOEHUs CeUeHUi Kyoa u
napayuienenunena. CBoicTBa napaienenunena u npu3Msbl.
34 12 [TapannensHble MOCKOCTH. [IpU3HAKK MapaIEeIbHOCTH IBYX IJIOCKOCTEM.
35 Helens Teopema o0 napamIeabHOCTH U €IUMHCTBEHHOCTHU IUIOCKOCTH, TPOXOIALIEH Yepes
TOUKY, HE IPUHAJIEKALLYIO TaHHOM IJIOCKOCTH U CIEACTBUS U3 HEE.
36 CaolicTBa napamienbHbIX INIOCKOCTEN: O NMAapaJIJIEIbHOCTH MPSIMBIX IIEPECCUECHHUS
IIPY NEPECEUEHUH IBYX MapaJlIeNIbHbBIX MIJIOCKOCTEN TpeTheil.
37 13 CaoiicTBa nmapaienabHbIX MIIOCKOCTEN: 00 0Tpe3Kkax mapauieIbHbIX MPSIMbIX,
Helens 3aKJIFOUEHHBIX MEX/ly MapajyiebHbIMU IUIOCKOCTSIMH; O TIEPECEUEHUHN MTPSIMOM C
JBYMsI TApAJJIENbHBIMU TUIOCKOCTSIMH.
IlepnieHAUKYJISIPHOCTH NPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE — 259
38 [ToBTOpenue: Teopema [Tugaropa Ha MIOCKOCTH.
39 [loBTOpEHMNE: TPUTOHOMETPUS MPSIMOYTOJILHOTO TPEYTOJIbHUKA.
40 14 CgoiicTBa Ky0a 1 MPSMOYTOJIHHOTO TapaJIJICIICTIUITE 1A,
41 Helens Brruucnenue JUIMH OTPE3KOB B KyOe U MPSAMOYTOJILHOM HapaiesienuIee.
42 [lepneHquKyasspHOCTD MPSAMOM U TIOCKOCTU. [Ipu3HaK nepneHauKyIsipHOCTH
MPSIMON U TUIOCKOCTH.
43 15 [lepneHIuKyAsIpHOCTH NPSAMOM U MI0CcKOCTH. [Ipu3HaK nepneHanKyIsIpHOCTH
HeOdens MPSIMOM M TUTOCKOCTH.
44 Teopema o CyIleCTBOBAHUHU Y €IMHCTBEHHOCTH MPSIMO, TPOXOIALIEH Yepes
TOUYKY IIPOCTPAHCTBA U MEPIEHANKYIIPHON MIIOCKOCTH.
45 [TnockocTu ¥ nepneHAUKYISIPHBIE UM MPSMbIE B MHOTOIPaHHUKAX.
46 16 [ImockoCTH M NEPNEHIUKYJIIIPHBIE UM NPSIMbIE B MHOTOTpaHHUKAX.
47 Heoens [Iepnenpukymsp u HakinoHHas. [locTpoeHue nepreHUKyJIsIpa U3 TOYKH Ha
MPSIMYIO.
48 [lepnennukynsip u HakiaoHHas. [locTpoeHue neprneHANKysspa U3 TOUKU Ha
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IPSIMYIO.

49 17 Teopema o Tpex nepneHaAuKyIApax (mpsmMas u oOpaTHast)
50 HeOens Teopema o Tpex nmepneHAUKyIsApax (mpsimasi 1 00paTHas)
o1 VYroa MexXay CKpeIUBaOIIUMHUCS IPSIMBIMU.
52 18 ITouck neprneHAuKyISIpHBIX MPSIMBIX C TOMOIIBIO NEPIEHAUKYISPHBIX
Helens IIJIOCKOCTEH.
53 OpTOroHajbHOE MPOCKTUPOBAHUE.
o4 [TocTpoenue ceueHuit Kyoa, IpU3Mbl, TPABUIBHOM MUPAMUIBI C TOMOIIBIO
OpPTOTOHAJILHOM MPOEKIIUH.
55 19 [TocTpoenue ceueHuit Kyoa, IpU3MbI, TPABUIBHOM MUPAMUIBI C TOMOIIBIO
Helens OPTOTrOHAJILHOM IIPOEKIIUH.
56 CummeTpus B IPOCTPAaHCTBE OTHOCHUTEIIBHO IUIOCKOCTHU. [1nockocTn cummeTpuil B
MHOTOT'paHHUKAX.
o7 [Ipu3Hak neprneHMKyISIpHOCTH MPSIMON U TNIOCKOCTHU KaK CJIEJICTBUE CUMMETPHH.
58 20 [IpaBunbHBIE MHOTOIPaHHHUKHU. Pac4€T pacCcTOSIHUI OT TOYKHU 1O INIOCKOCTH.
59 Helensn [IpaBuiibHBIE MHOTOIpaHHUKU. Pacy€T paccTOsSHUI OT TOYKHU A0 IJIOCKOCTH.
60 CriocoObl OIyCTUTb NEPIEHANKYISAPbl: CAMMETpPHUS, CIIBUT TOUKHU IO
napasiesIbHOM MpsIMOii.
61 21 CaBur no HenapauienbHON IPSIMON, U3MEHEHHE PaCCTOSHUM.
62 Helens KonTpoabHasi padora Ne 2 «B3aumHoe pacnosioxkeHue NpsiMbIX U
IUIOCKOCTEH B MPOCTPAHCTBE»
Yriabl U paccrosiHus — 164
63 [ToBTOpEHME: Yroa MKy NPSIMbIMU Ha IJIOCKOCTH, TPUTOHOMETPUS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA KOCHHYCOB.
64 22 IloBTOpPEHME: YrOa MEKAY CKPEIIUBAOIIUMHUCS IPSIMBIMU B IIPOCTPAHCTBE.
65 Helens I'eomeTpryeckne METO bl BBIUUCICHHS YIJIa MEXTy IPSIMBIMU B
MHOTOTPaHHUKAX.
66 JIByrpansbiii yroa. CBOMCTBO JIMHEWHBIX YIJI0B JBYTPAHHOIO yIJa.
67 23 [lepnennukynspHble naockocTy. CBOMCTBA B3aUMHO NEPIEHIUKYIISIPHBIX
Helens IIJIOCKOCTEM.
68 [Ipu3Hak nepneHMKyISIpPHOCTH IIJIOCKOCTEH; TEOpeMa O MPSIMON NEpeceUeHUs
JBYX IUIOCKOCTEH NMEePHEeHINKYISIPHBIX TPEThEN MIOCKOCTH.
69 [IpsiMoyroibHBIHN Mapauienenunen; Kyo; n3MepeHusi, CBOCTBa NPSIMOYTOJILHOTO
napajuiesenunesaa.
70 24 Teopema 0 nuaroHanau NPsAMOYIOJIBHOTO MapaljIesICUIEaa U CIEICTBUE U3 HEE.
71 Helens CrepeoMeTpriecKre U MPUKIIAIHbIE 3a7a4H, CBI3aHHBIE CO B3aUMHBIM
PacroI0KEeHUEM NMPSMBIX U TUIOCKOCTEH.
72 [ToBTOpEHME: CKpemMBaromuecs MpsMble, MapajyieIbHbIE IITIOCKOCTH B
CTaH/IapTHBIX MHOTOI'PaHHUKAX.
73 25 [Tapa mapaienbHbIX I0CKOCTEH Ha CKPEIIMBAIOIIUXCS TPSIMBIX, PACCTOSTHUE
Hedens MEX/1y CKPELMBAIOIMMUCS IPSIMBIMHU B IIPOCTBIX CUTYyalHsIX.
74 PaccTosiHrE OT TOUKH 10 INIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 MIIOCKOCTH.
75 Brruncnenue pacCTOSHUN MEXy CKPELUBAIOIIMMUCS NPSIMBIMH C TIOMOIIBIO
MePIEeHIUKYIISIPHOM MJI0CKOCTH.
76 26 TpexrpanHblii yroi, HepaBEHCTBO JUIsl TPEXTpaHHbIX yriioB. Teopema [udaropa,
Hedens TEOpPEMBI KOCUHYCOB U CUHYCOB JJIsl TPEXTPAaHHOIO yrJa.
7 DneMeHTHI ChEePUIECKON TeOMETPHH: T€Oe3NUSCKIE IMHUN Ha 3eMIie.
78 KoutpoJsbHas padora Ne 3 «Yribl U pacCTOSIHUSDY
MHororpaHHukm - 74
79 27 CucremaTtu3zanus 3HaHuN « MHOTOTpaHHUK U €T0 3JIEMEHTHD)
80 Hedens [Mupamuna. Buael nupamua. [IpaBunbHas nupamua.
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81 IIpusma. IIpsamas u HaknoHHas npusMel. [IpaBunbHas npusma.

82 28 [psimoii mapaenenune, TpsIMOyTOJIBHBIN Tapaienenure], Kyo.
83 Helensn Brimykipie MHOTOrpaHHuKH. Teopema Ditnepa.
84 Brinykiibie MHOrorpannuku. Teopema Diinepa. [IpaBuiibHbIE U IOJTyIIPaBUIIbHBIE
MHOTOTPaHHHKH.

85 29 KonTtpoabHas padora Ne 4 « MHOrorpaHHHKW»

Heolens

BekTopbl B npocTpancTBe — 124

86 [ToHsATHE BEKTOPA HA MJIOCKOCTU U B IPOCTPAHCTBE.
87 CyMMa BEKTOPOB.
88 30 Pa3HocTh BEKTOPOB.
89 Heodens [TpaBwiio mapannenenumena.
90 YMHOXEHHE BEKTOpa Ha YHCIIO.
91 31 Pasnoxxenue BekTopa 1o 0azucy Tpex BEKTOPOB, HE JIEXKAIIUX B OJJHOU

HeOens IIJIOCKOCTH.
92 CkansipHO€ MPOU3BEICHHUE.
93 Brraucienue yria Mexmny BEKTOpaMHu.
9 32 [Ipocreiimme 3a1a4u ¢ BEKTOPAMH.
95 Helens [Ipocreiimme 3a1a4u ¢ BEKTOPAMH.
96 [Ipocreiimme 3a1a9u ¢ BEKTOpaMH.
97 33 [Ipocreiiume 3a1a4u ¢ BEKTOPaMH.

HeOens

IloBTOpEHUe, 00001IeHNE U CUCTEMATU3ALMS 3HAHUI — 54
98 O060061eHne U cucTeMaTu3alus 3HaHui «B3anMHoe pacronoxeHue NpsiMbIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE»
99 O06o001ieHne 1 cuctemMaTu3anys 3HaHui « MHOTOrpaHHUKIDY
100 | 34 HTorosast KOHTpOJIbHAs paboTa
101 | neoenn HTorosast KOHTpOJIbHAs paboTa
102 O06o011eHne U cucTeMaTU3alysl 3HAHUH: aHaJIU3 KOHTPOJIbHOW PabOTHI.
HTOIO - 1024

IHoypounoe miianuposanue 'EOMETPUSI, 11 knace

(34 B Hexest0, 34 yueOHbIX HegeJau, uToro — 102 v)

No Jlama Tema ypoka
n/n | Ilnan ‘ Daxm

AHajquTHYecKas reoMeTpus - 154

[ToBTOpenue Tembl «KoopiMHATHI BEKTOpA Ha TUIOCKOCTH U B TIPOCTPAHCTBE»

HOBTOpCHI/IC TCMBI ((CKaJ'IHpHOC IMPOU3BCACHUC BCKTOPOB»

HOBTOpeHI/Ie TeMbI «BeraucieHus yriia MEXJay BEKTOpaMHU B ITPOCTPAHCTBE»

[ToBTOpEHME TEMBI « Y paBHEHUE MPSAMOM, IPOXOAAIICH Yepe3 ABE TOUKH

ypaBHeHI/Ie IIJIOCKOCTH, HOPpMAJIb, YPAaBHCHUEC ITIJIOCKOCTH B OTPE3Kax.

YpaBHeHHE IJIOCKOCTH, HOPMaJlb, YpaBHEHHE MJIOCKOCTH B OTPE3KaXx.

BekTtopHoe npousBeneHue.

JInHeliHbIC HEPABEHCTBA, JIMHEMHOE IPOTPaMMUPOBAHUE.

O OOINOO| OB W N

JIuHeitHbIe HEPaBEHCTBA, TUHEUHOE MPOrPaMMUPOBAHUE.

[N
o

AHanuTHYeCKHEe METO/bI pacuéTa yriia MeX,ly NpsIMbIMH B MHOTOI'PaHHUKAX.

[
[

AHanuTHYeCKre METO/bI pacuéTa yriia Mex,1y NpsIMbIMH B MHOTOI'PaHHUKAX.

[EY
N

dopMyna pacCTOSHUS OT TOYKH JI0 TUIOCKOCTU B KOOpANHATAaX.
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13 HaxosxneHue paccTOsSHUM OT TOYKH /10 IIIOCKOCTH B KyOe.

14 HaxoxieHne pacCTOSIHUM OT TOYKH A0 IJIOCKOCTH B IIPABUIIBHOW MHUPaMU/IE.

15 KontpouabHnas padora Ne 1 «cAHanmuTH4YeCKasi reOMeTpHs»

IToBTOpEeHUeE, 06001IeHNe U cucTeMaTU3alusA 3HaHU| «MHororpanHuku. CedeHUsi MHOTOTPAHHUKOB)» —
154

16 CeueHusi MHOTOIPaHHUKOB: CTaHAapTHbIE MHOTOTPAHHUKH.

17 CeueHusi MHOTOTPaHHUKOB: METO/I CJIEJIOB.

18 CedeHust MHOTOTPaHHUKOB: CTaHAAPTHBIE IMJIOCKOCTH, TIEPECEUCHUS MPSIMBIX U
IUTOCKOCTEH.

19 [TapannenbHble MpsAMBbIE U TUIOCKOCTH: Mapaljie/IbHbIe CEYSHHUSI.

20 [TapannenbHble MpsMbIE U TUIOCKOCTH: pacyeT OTHOIICHUH.

21 [TapannenbHble NPsMBbIEC U TVIOCKOCTH: YIIIbI MEXKAY CKPEIIHMBAIOIIUMUCS
MPSIMBIMHU.

22 [eprieH UKy ISIpHBIE IPSIMBIE U IIIOCKOCTU: CTAHIAPTHBIE MAPHI
MEPIIEHAUKYISIPHBIX TUIOCKOCTEH U MPSMBIX, CAMMETPUH MHOTOTPAHHUKOB.

23 [eprieHAMKyISIpHBIE TIPSIMBIE M TUIOCKOCTH: TEOPEMa O TpeX MEePICHANKYIISIpax.

24 [lepnieHuKysIpHBIE MPSAMBIEC U TUIOCKOCTH: BBIYUCICHUS JAJTUH B
MHOTOTpaHHUKAX.

25 [ToBTOpEHME: MIOMIAIN MHOTOYTOJILHUKOB, (DOPMYJIBI 7S TUIOIIAJEH,
COOOpaKEHHS TI0I00MSI.

26 [ToBTOpEHME: MO MHOTOYTOJILHUKOB, (DOPMYJIBI IS TIOIIAEH,
COOOpaKEHHS TI0I00MSI.

27 [ToBTOpeHue: MIoIIa i MHOTOYTOJIBHUKOB, (POPMYJIIBI JUIS TUTOIIAICH,
COO00paxKeHusl MOA00usI.

28 [Inomany cedeHMit MHOTOIPaHHHUKOB: IUIOIIAAU IIOBEPXHOCTEM, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUS MO00uUs.

29 [Tnomanau ceyeHuit MHOrOrpaHHUKOB: IIOLIA/IM IOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUS MO00uUs.

30 KonTtpoabsnas padora Ne 2 «Ilopropenne: Muororpannnku. CevyeHust
MHOTOTPAHHUKOB)»

O0bém MHOrorpannnka — 174

31 O6nbem Tena. O0BeM IPSIMOYTOJIBHOTO MapasuiesenuIea.

32 3amaun 00 yaBoeHUH Ky0a, 0 KBaapaType Ky0a; 0 TPUCEKIIUU yTJia.

33 CrepeoMeTpHuuecKre 3aJa4u, CBI3aHHbBIE C 00BEMOM MPSIMOYTOIHHOTO
napasiesienunesa.

34 [IpuknaaHble 3a1a4u, CBSI3aHHbIE C BBIYMCICHUEM 00beMa MPSMOYTOJIEHOTO
napasiesienunesa.

35 O0BeM MPSIMOH TPU3MBI.

36 CrepeoMeTpHUECKUE 3a]]a9d, CBA3aHHBIC C BBIYHCICHUEM 00HEMOB TTPSIMOI
TIPU3MBI.

37 [TpuknaaHble 3a1a4u, CBSI3aHHbIE C 00HEMOM MPSIMOI IPU3MBI.

38 Brrarcnenue 00beMOB TeJT ¢ IOMOIIIBIO OIpeieJIeHHOTo nHTerpaia. OobeM
HAKJIOHHOW TIPU3MBEI.

39 Brrarcnenue 00beMOB TeJT ¢ TIOMOIIBIO ONpeIeJICHHOTo nHTerpaia. O0beM
HAKJIOHHOW MUPaMU/IBL.

40 dopmyia oobeMa mupamuipl. OTHOIIEHHE 00BEMOB TUPAMHUJL C OOLITUM YTJIOM.

41 ®dopmyna oobema mupamMuabl. OTHOIICHHE 00BEMOB TUPAMHJL C OOIIUM YTJIOM.

42 CrepeoMeTpuuecKre 3a1a4u, CBSI3aHHBIE C BRIYHCICHUEM 00hEMOB HAKJIOHHOM
MIPU3MBI.

43 CrepeomeTpHuyuecKue 3a1a4M, CBI3aHHBIC ¢ 00beMaMH MUPAMHU/IBI.

44 [Ipuknagueie 3agaun mo Teme «OOBbEeMBI TE, CBA3aHHBIE C 00HEMOM HAKJIOHHOU

28




IIPU3MBL.

45 [Mpuknanueie 3ana4un mo Teme «OObEMBI TEJ», CBA3aHHBIE C 00HEMOM MHPAMUJIBL.

46 [Tpumenenne 00beMOB. Boruncienne pacCTOsHUS O TUIOCKOCTH.

47 Kontpoabnas padora Ne 3 «O0beM MHOTOrpaHHHKA)

Tesa Bpamenus — 24y

48 Hunuaapudeckasi MOBEPXHOCTh, 00pa3yIoNHe NWIHHAPHISCKONH TOBEPXHOCTH.

49 Hunmuaap. [psimoit kpyrooit nunuuap. 1lnomans NOBEpXHOCTH IUIUHIpA.

50 Konundeckas moBepXHOCTh, 00pa3yrole KOHMIECKO# moBepxuoctu. Konyec.

ol CeueHue KOHYyCa IJI0CKOCTHIO0, TAPAILIEILHOM MITIOCKOCTH OCHOBAHMS.

52 YcedeHHbIH KoHYC. M300paskeHne KOHYCOB M YCEUCHHBIX KOHYCOB.

53 [Tnomans 60KOBOI U MOJHOM MOBEPXHOCTH KOHYCA.

54 [Tnomaae 60KOBOI M MOTHOM MOBEPXHOCTH KOHYCA.

55 CrepeomeTpryuecKue 3aa4u Ha I0Ka3aTeIbCTBO M BBIYUCICHUE, TOCTPOCHUEM
CEUeHUH UWINH]PA, KOHYCA.

56 CrepeoMeTpHUeCKre 33]]a9d Ha JOKA3aTeIbCTBO M BEIYHCIICHHUE, TOCTPOCHHEM
CEUYEHU WIMHApPA, KOHYCa.

57 [Ipukiannele 3a1a4M, CBSI3aHHBIC C [IJIUHAPOM.

58 [IpuknanHele 3a1a4u, CBSI3aHHBIE C LHJIUHAPOM.

59 Cdepa u map.

60 [Tepeceuenue cheprr u mapa ¢ mwiockocTeio. Kacanue mapa u cdepsr
TJIOCKOCTRIO. Bu 1 n300paxkeHue mapa.

61 [Tepeceuenue cheps! u mapa c mnockocteo. Kacanue mapa u cdepsr
IJIOCKOCTBI0. Buj u n3o0paxenue mapa.

62 VYpasnaenue chepsl. [Inomane chepsl u ee yacTeid.

63 Cummerpus chepsl u mapa.

64 CrepeoMeTpHuuecKre 3aJa4i Ha JI0Ka3aTeNbCTBO U BHIYUCIICHHE, CBA3aHHBIE CO
cdepoit u mapoM, TOCTPOSHUEM UX CEUCHUMN TIIOCKOCTBIO.

65 CrepeoMeTpHUECKUe 33]]a9d Ha JIOKA3aTeIILCTBO U BEIYHCIICHHE, CBSI3aHHBIC CO
cdepoit u mapoM, TOCTPOSHUEM UX CEUCHUN MIOCKOCTBIO.

66 [TpuknagHble 3a1a9u, CBSI3aHHBIE CO CHEPOIl U MIapOM.

67 [ToBTOpEHME: OKPYKHOCTH HA TIIOCKOCTH, BBIYMCICHUS B OKPY>KHOCTH,
CTaHJapTHBIC TTOI00USI.

68 Pa3znuuynbie KOMOMHALIUY TeI BpallleHUsI U MHOTOTPAHHUKOB.

69 3anmaun o Teme «Tena v MOBEpXHOCTH BPAIICHUSD)

70 3agaum 1o TeMe «Tena u MOBEpXHOCTH BPAILICHUS»

71 Kontpoabnas padora Ne 4 «Tena m mnoBepxHocTH BpalieHUusD

ITnomanu moBepxXHOCTH M 00BEMBI KPYIJIBIX Tel — 94

72 O6wem nunungpa. Teopema 06 o0beMe MPSIMOTo HUIHHAPA.

73 Brraucnenue o0eMOB TeN ¢ TOMOIIBIO OTpeie]IeHHOTo HHTerpaia. OobeM
KOHYyca.

74 [Tmomany 60KOBOI M MOTHOM MOBEPXHOCTH KOHYCA.

75 CrepeoMeTpHuuecKre 3aJa4u, CBI3aHHBIE C BEIYUCIEHUEM 00bEMOB IIMIIHHIPA,
KOHYyca.

76 [Ipuknagueie 3agaun mo Teme «OOBbEeMBI U TUTOIAH TOBEPXHOCTEHN TEI.

77 O6bem mapa u mapoBoro cekropa. Teopema 00 o6beme mapa. [Lnomans chepsl.
CrepeoMeTpuuecKre 3aJjauu, CBSI3aHHbIE C BEIYUCICHHEM 00bEMOB I11apa,
IApOBOT'0 CErMEHTA U MIAPOBOT0 CEKTOPA.

78 [Ipuknagueie 3agaun mo Teme «OOBEMBI TE», CBI3aHHBIE C 00BEMOM IIapa U
ionaapio ceprl. COOTHOMICHUS MEXAY TUIOIIAIIMU TIOBEPXHOCTEH U
00BEMaMH ITOTOOHBIX TE.

79 [TonoOHbIe Tena B mpocTpancTBe. M3MeHeHne oobema mpu moao0uu.
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CrepeomeTpHuuecKue 3aJauu, CBSI3aHHbIE C BBIYMCICHUEM 00BEMOB TEI U
IJIONIaJeH TOBEPXHOCTEH.

80 Kontpoabsnas padora Ne 5 «Ilsiomaan nopepxHocTa ¥ 00beMbl KPYIJIbIX
T

JABukenus — Su

81 JBuxenust npoctpancTa. OtoOpaskeHus. J(BU>keHUs U paBEeHCTBO GUTYD.
OO01ue cBOMCTBA IBUKEHUN.

82 Buas! nBrkeHui: napajuieabHblil IEPEHOC, HEHTPAIbHAS. CHMMETPHSL, 3€pKalbHas
CUMMETpHS, IOBOPOT BOKPYT IPSIMOIA.

83 [IpeobpazoBanus nmomxoowus. [Ipsmas u cepa Diinepa.

84 I'eomeTpuueckue 3aaun Ha IPUMEHEHUE ABH)KEHUS.

85 KontpoabHnas padora Ne 6 «BekTopbl B IpocTpaHCTBe»

IloBTOpEHUE, 00001IeHNE U CHCTEMATH3 AN 3HAHUI — 174

86 O6o61maroniee MOBTOPEHNUE MOHITHI U METOJI0B Kypca reometpuu 10-11 kimaccos,
cucreMaTu3anus 3HaHui: «llapamienbHOCTb NPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE»

87 O6o0maroiiee MOBTOPEHUE MOHATUM U METOA0B Kypca reomerpuun 10-11 kmaccos,
cucTeMaTu3alus 3HaHui: « BEeKTOpBI B IPOCTpaHCTBE»

88 Obo0maroree MOBTOPEHKE TOHATHI U METOIOB Kypca reomerpun 10-11 xmaccos,
CUCTEMaTU3alMs 3HaHUI: « BEKTOpBI B IPOCTPAHCTBE»

89 O6o0061maroiiee NOBTOPEHNUE MOHIATUH U METOJ0B Kypca reomerpuu 10-11 knaccos,
cucreMaru3anus 3HaHui: «O0beM MHOTOTPaHHUKA

90 O6o061maroniee MOBTOPEHUE MOHITHI U METOJI0B Kypca reometpuu 10-11 kimaccos,
cucreMaru3anus 3HaHui: «O6beM MHOTOTpaHHUKA

91 Oo6o011aro1iee MOBTOPEHNE MOHATHIM U MeTO10B Kypca reomerpun 10-11 kmaccos,
cucreMaTu3anus 3HaHui: «[lnomaaym NoBepXHOCTH U 00BEMBI KPYTIIBIX T

92 Ob6o011aro1ee MOBTOPEHNE MOHATHI U MeTO10B Kypca reomerpun 10-11 kmaccos,
cucTeMaTu3anus 3HaHui: «[lnomanm noBepXHOCTH U 00BEMBI KPYTIIBIX T

93 HroroBasi KoHTpoIbHasI padoTa

94 Hrorosasi KoHTpoJIbHaAsI padoTa

95 IToBTOpenue, 0000IIEHNE U CUCTEMATH3ALMSI 3HAHU .

96 WcTopus pa3BuTHS CTEpEOMETPUH KaK HAyKH U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U KOMITbIOTEPHBIX TEXHOJOTUH.

97 WcTopus pa3BuTHS CTEpEOMETPUH KaK HAyKH U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOTHH.

98 WcTopus pa3BuTHS CTEpEOMETPUH KaK HAyKH U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U KOMITbIOTEPHBIX TEXHOJOTHUH.

99 WcTopus pa3BuTHS CTEpEOMETPUH KaK HAyKH U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOTHH.

100 HcTopus pa3BuTHS CTEPEOMETPUM KaK HAyKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U KOMITbIOTEPHBIX TEXHOJOTHUH.

101 WcTopus pa3BuTHS CTEpEOMETPUH KaK HAyKH U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHUH.

102 WcTopus pa3BuTHS CTEpEOMETPUH KaK HAyKH U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOIOTUH.

HTOIO - 1024
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