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IHHOACHUTEJBHAA 3AIINCKA
HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

I'eomerpust sBIsieTCS OJHUM U3 0Aa30BBIX KypCOB Ha YPOBHE CpeIHEro ooOmero oopa3oBaHus, Tak Kak
o0ecrieynBaeT BO3MOXKHOCTh W3YYEHHUS AMCLUUIUINH ECTECTBEHHOHAYYHOH HANpaBICHHOCTH W MPEIMETOB
IryMaHUTapHOro 1ukia. [TockonbKy jgoruueckoe MbllieHHe, (GOpMUPYyEeMOe IpU U3Y4YEHUH OOy4aroIUMUCS
MOHATUMHBIX OCHOB T'€OMETPHM, IPH JIOKa3aTelIbCTBE TEOPEM U IIOCTPOCHHUM LENOYKH JIOTHYECKHX
YTBEPKACHUM IIPU PEIICHUU TIE€OMETPUYECKMX 3a7ad, YMEHHUE BBIABUIATH M OIPOBEPraTb TUIIOTE3BI
HENOCPEACTBEHHO MHCIIONIB3YIOTCSI IIPU  PEIICHMH 33Ja4 eCTCCTBEHHOHAyYyHOIO ILMKJIA, B YacTHOCTU
¢bu3nIecKux 3a1adu.

Llenbp ocBOeHHUs mporpaMmbl ydeOHOro Kypca «l'eoMeTpusi» Ha yriIyONE€HHOM YpOBHE — DPa3BUTHE
WH/IMBUYAIBHBIX CIIOCOOHOCTEH 00Y4YaIOMIMXCs IPU U3YYEHUH T€OMETPHH, KaK COCTABIISIIOIIEH MPeIMETHOM
obmactu «MaremaTrka 1 HHPOpPMAaTHKay Yepe3 oOecreueHrne BO3MOKHOCTH TPUOOPETEHUS M CTIOIb30BAHMS
Oosee TIIyOOKHMX T'€OMETPHUYECKUX 3HAHUH W NIEHCTBHH, CIIEUU(UYHBIX T€OMETPUH, U HEOOXOTUMBIX IS
YCIIEIIHOr0 MPO(heCCHOHAILHOTO 00pa30BaHus, CBA3aHHOTO C UCIOJIb30BAaHUEM MAaTEMATUKH.

[IpuopuTeTHBIMM 3ajlayaMu  Kypca TIeOMETpUU Ha YIrIyOJEHHOM YpOBHE, DPACHIMPSIOUIMMU U
YCUIMBAIOIUMU Kypc 0a30BOr0 ypOBHS, SIBJISIOTCS:

® pacIIMpeHHe TMPEICTaBICHUS O TEOMETPUHM KaK YacTH MHPOBOH KyJIbTYypsl M  (hopMupoBaHHE

OCO3HAHUs B3aMMOCBS3M F€OMETPHUH C OKPYKAIOIIUM MHPOM;

¢ hopMupoBaHHe MpeACTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIINX MaTeMaTHMYECKUX
MOZEJIAX, O3BOJIIIOIIUX ONMCHIBATh U MU3y4aTh PA3HBIC SABJICHUS OKPYKAKOLIErO0 MUPA; 3HAHUE IOHATUIHOTO
anmnapara 1o paszeiny «CtepeoMeTpHs» IKOJIBHOIO Kypca F€OMETpUH;

¢ popMupoBaHNe yMEHHs BIAJE€Th OCHOBHBIMHM IOHSATHSAMU O TPOCTPAHCTBEHHBIX (UIYypax M HX
OCHOBHBIMH CBOMCTBAaMU; 3HaHUE TeOpeM, GOPMYJ U YMEHHE UX MPUMEHSTh; YMEHUS JJOKa3bIBaTh TEOPEMBI U
HaXOJUTh HECTAHJAPTHBIE CIOCOOBI PEeLIECHUS 3a1a4;

e (GopMHpOBaHHE YMEHHUS PAclO3HaBaTh HA YepTekaxX, MOAEISAX U B pealbHOM MHUPE MHOTOIPaHHUKH U
Tejla BpallleHKs; KOHCTPYUPOBATh TEOMETPUYECKHAE MOJIEIIH;

¢ popmMHUpoBaHUE MOHUMAHHUS BO3MOXXHOCTH aKCMOMAaTUYECKOTO MOCTPOSHMSI MaTEMaTHUECKUX TEOPHIi;
(dbopMHpOBaHKE TOHUMAHUS POJIM AKCHOMATUKH IIPU MPOBEAEHUH PacCyKICHUM;

¢ popMupoBaHre yMEHMs BIAJETh METOJAMM JI0OKA3aTENbCTB U QJITOPUTMOB pELICHHUS; YMEHUS HX
IIPUMEHSATH, IPOBOJUTH JI0KA3aTEIbHBIE PACCYKIEHUS B XOJ€ PELICHUSA CTEPEOMETPUYECKUX 3a1a4d U 3a7a4 C
NPAaKTUYECKUM COJEp)KaHUEeM; (OPMHPOBAHUE MPEACTABICHUS O HEOOXOAMMOCTH JI0Ka3aTelabCTB IpHU
00OCHOBAaHMU MAaTeMaTHUYECKUX YTBEPXKICHUH U pOJM AaKCHOMATUKM B MPOBEACHUU JIEAYKTUBHBIX
pacCyKJIeHUH;

® pa3BUTHE M COBEPIICHCTBOBAHME HMHTEIJICKTYAJIbHBIX M TBOPYECKUX CHOCOOHOCTEH OOydaromuxcs,
ITO3HABATEJIBHOW AKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHUHN, KpUTUYHOCTH MBIIUIEHUS, NHTEpECA K U3YUEHUIO
TE€OMETPUH;

¢ popMupoBanre (GYHKIMOHAIBHON TI'PAaMOTHOCTH, PEIEBAHTHOW TE€OMETPUHU: YMEHHUS paclo3HaBaTb
MIPOSIBJICHUS] TEOMETPUUECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX )KU3HEHHBIX CUTYaIUsIX U
OpU  U3YYEHUM JAPYruX Yy4eOHBIX IPEeIMETOB, TMPOSABICHHUS 3aBUCUMOCTEH W  3aKOHOMEpPHOCTEN,
MOJICJINPOBAHNS PEATBHBIX CUTYallMi, UCCIETOBAHUS MOCTPOECHHBIX MOJIEIEH, HHTEPIPETALMH TOJTYYEHHBIX
pe3yJIbTaTOB.

OcHoBHbIE cojiepkaTenbHble TMHUM Kypca «['eomerpun» B 10—11 knaccax: «[Ipsimble 1 MI0CKOCTH B
mpocTpancTee», «MHororpanHukm», «Tena BpameHus», «BeKTOpbl U KOOPAMHATHI B IPOCTPAHCTBEY,
«/IBMKEHMSI B IPOCTPAHCTBEY.



CdhopmynupoBanHoe B DenepaqbHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM CTaHIAPTE CPEIHEro
obmero oOpa3oBaHUs TpeOOBaHHE «YMETh OINEPUPOBATH IOHATUAMUY», PEJICBAHTHBIX TE€OMETPHUM Ha
yray6néaaoM ypoBHe oOydenus B10—11 kiaccax, OTHOCUTCS KO BCEM COJIEPKATEIBHBIM JIMHUSAM Y4eOHOTO
Kypca, a pOpMUPOBAHUE JIOTHYECKUX YMEHUI pacrpeessieTcsi He TOIBKO MO COAEPKaTeIbHBIM JIUHUSAM, HO U
no rogam oOydenusi. ConepikaHue oOpa3oOBaHHUS, COOTBETCTBYIOIIEE MPEAMETHBIM Pe3yIbTaTaM OCBOCHUS
[TpumepHoii paboueii mporpaMmBbl, pacrpeeaEHHBIM 0 To1aM 00y4eHHs, CTPYKTYPUPOBAHO TAKUM 00pa3oM,
4TOOBI KO BCEM OCHOBHBIM, NMPHHIMIHAAIBHBIM BOIpocaM oOydarouiuecs: oOpamaiich HEOAHOKpPaTHO. DTO
MO3BOJISICT OPTraHU30BaTh OBJAJCHUE T€OMETPHUCCKUMH MOHATUSAMH W HaBbIKAMHM IIOCJIEJOBATENbHO U
MOCTYIATENBHO, C COOIOJCHUEM IPUHIIUIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHMSI BKJIIOYATh B OOLIYIO CUCTEMY
TE€OMETPHUECKUX MPEACTAaBICHUN OOYyYalomMXcs, pacmupsas ©  yroyonss e€, o0pa3ys NIpodHbIe
MHOYKECTBEHHBIE CBSI3H.

[epexoa kK U3y4EHHUIO TEOMETPUH HA YTIyOJIEHHOM yPOBHE ITO3BOJISCT:

— €c03/1aTh yCIOBHA U TU(depeHIranuy 00y4eH s, MOCTPOCHUS NHINBHIYaIbHBIX 00pa30BaTeIbHBIX
nporpamm; o0ecreunTh yriyOn€HHOe M3y4eHHE IeOMETPHM KaK COCTAaBIIIONICH y4eOHOTo mpenmera
«Maremarukay,

— MOATOTOBUTH OOYYAIOMIMXCS K MPOJOJDKEHUIO W3YYCHHsT MaTeMaTUKU ¢ Y4€ToM BbIOOpa Oynyriei
npodeccun, odecrieunBasi IPEeeMCTBEHHOCTh MEKAY OOIIUM U TPO(ECCHOHANBEHBIM 00pa30BaHUEM.

MecTo y4eOHOro Kypca B yueOHOM IIaHe

B VuebHoMm mnaHe Ha u3ydyeHue yriyOnéHHoro kypca reomerpun B 10—I11 kimaccax oTBOAMTCS He
MeHee 3 yueOHbIX 4acoB B HEJENI0 B TEUCHHME KaXI0To rojaa oOydyeHus, BCEro 3a JBa roja oOyuyeHus — He
MeHee 204 yueOHBIX 4acoB.

IInanupyemsblie npeaMeTHbIe pe3yJbTaThl 0cBOeHHs IIpnMepHoii padoyeii nporpaMmmsl (10 rogam
o0yueHus)

OcBoenue yueOHOTO Kypca «l'eoMeTpusi» Ha YpOBHE CpeIHEro 00Iero oOpa3oBaHusl TOJKHO
oOecrneunBaTh AOCTHIXKCHUC CIICAYIOINX NPEIMETHBIX 06pa30BaT€J'IIaHI)IX PE3YyIbTATOB:

10 kaace

e (CB00OOAHO OMEPUPOBATH OCHOBHBIMH MOHSATHSIMHU CTEPEOMETPHUH MPHU PEIICHUH 33/1a4 U MPOBEACHUN
MAaTE€MaTHYECKUX PACCYKICHUMN.

e [IpuMeHSTh aKCHOMBI CTEPEOMETPHH U CIEJCTBUS U3 HUX MPU PEUICHUH T€OMETPUUECKUX 3a/1a4.

e KiaccudunupoBarh B3aMMHOE PACIOIOXKEHUE MPSIMBIX B MPOCTPAHCTBE; TUIOCKOCTEH B MPOCTPAHCTBE;
MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

e  (CB00OOAHO OMEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C YTJIaMU B IPOCTPAHCTBE: MEXKIY MPSIMBIMU B
MIPOCTPAHCTBE; MEXKTY IMPSMOM U TIOCKOCTBIO.

e  (CB00OOAHO OMIEPUPOBATH MOHATHIMH, CBI3aHHBIMU C MHOTOTDAHHHKAMH.

e (CB00OAHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (IIpH3Ma, MUPAMUJIA, MPSIMOYTOIbHBIN
napajuiesenumnes, Kyo).

e KiaccudunupoBarb MHOTOTPAHHHUKH, BEIOMPAst OCHOBAHMS [T KITACCU(UKAITUH.

e  (CB00OOAHO OMIEPUPOBATH MOHATHIMHU, CBI3aHHBIMU C CEYEHHEM MHOTOTPAHHHUKOB IJIOCKOCTHIO.

e  BrinmonHATH NapasuieabHOE, IEHTPAIIbHOE U OPTOrOHAIBHOE MPOEKTHPOBAHUE (PUTYp HA TIIOCKOCTH;
BBITIONHSATH N300pakeHus (pUryp Ha MIOCKOCTH.



CtpouTh ceueHuss MHOTOTPAaHHUKOB Pa3IUYHBIMH METOJIAMHU, BBITOIHATH (BBIHOCHBIE) MIIOCKHE YEPTEKHU
W3 PUCYHKOB MPOCTHIX 00BEMHBIX (PHUTYp: BU CBEPXY, COOKY, CHHU3Y.

BrraucisaTs miomaay moBepXxHoCcTe MHOTOTPAHHUKOB (MpU3Ma, TUPaMKIa), TEOMETPUUYECKUX TEI C
npuMeHeHueM (Gpopmyi.

CB0OOOHO ONEepHPOBATH MOHATHAMH: CHMMETPHUS B IPOCTPAHCTBE; IIEHTP, OCh U MJIOCKOCTh CHMMETPHH;
LIEHTP, OCh U TJIOCKOCTh CHMMETPHH (PUTYPBHI.

CB00OIHO OTIEPUPOBATH OHATUSIMU, COOTBETCTBYIOIIUMHU BEKTOPAM M KOOPIMHATAM B IPOCTPAHCTBE.
BpInosHATE AEHCTBUS HAJl BEKTOPAMM.

Pemate 3agaun Ha J0Ka3aTE€IbCTBO MATEMAaTUUYECKUX OTHOIIEHUM M HaXOXICHUE TeOMETPUYECKUX
BEJIMYMH, NPUMEHSS W3BECTHBIE METOJbl IIPU PEIICHUHM MATEMAaTUYECKHMX 3a/1a4 IIOBBILICHHOTO |
BBICOKOTO YPOBHS CJIOKHOCTH.

[IpumensATh mpoCTEHIIME MPOrPaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAIMOHHBIE CHCTEMBI IpHU
PELIEHUH CTEPEOMETPUUYECKHUX 3a/1a4.

N3Bnekatb, mnpeoOpa3oBbIBaTh W HHTEPNPETUPOBATH  HMHPOPMAIMIO O  MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX QUrypax, mpeAcTaBIeHHYIO Ha YepTekax U PUCYHKaX.

[IpumeHnsATh TONYyYECHHBIE 3HAHWS HA NPAKTHKE: CPaBHMBATh W AHAIM3HPOBATh PEAbHBIE CUTYallWH,
MPUMCHSITh M3yYCHHBIC IOHSATHS B IMPOIECCE IMOWCKA PEHICHUS MaTeMaTHYeCKH CHOpMyTUpOBaHHOM
MPOOJIEMBI, MOJCIMPOBATh pEANbHBIC CUTYaIllMd Ha S3BIKE T'COMETPHH, HCCJICIOBAaTh IOCTPOCHHBIC
MOJICJIM C UCIIOJIb30BAHUEM TE€OMETPUYECKUX TOHATHUM UM TEOpeM, ammapara aireOpsl; pemaTth
MPaKTUYECKHUE 3a/1a4U, CBA3AHHbBIC C HAX0KJACHUEM I€OMETPUUECKUX BEJIUYHH.

Nwmets mpesncraBiieHuss 00 OCHOBHBIX 3TallaX Pa3BUTHS T'€OMETPUU KaK COCTAaBHOM dacTh (pyHIameHTa
pa3BUTHS TEXHOJIOTUH.

11 kaace

CB0OOHO OMEpUpPOBATH MOHITUSIMH, CBSI3aHHBIMU C IIJIWHAPUYECKOM, KOHUYECKOU U chepruuecKoi
MOBEPXHOCTAMHU; OOBSACHATH CIIOCOOBI MOTYUYESHHUS.

OnepupoBath MOHATHIMH, CBA3aHHBIMU C TEJIAMU BPAILIEHUS: IIMIIMHIPOM, KOHYCOM, CEPO U IIapoM.
Pacnio3naBate Tena BparieHust (IWIMHAP, KOHYC, cepa u map) u 0OBICHATH CIIOCOOBI TOJYYSHUS Tl
BpallleHUSI.

KnaccudumupoBats B3auMHOE pacrosiokeHne chepbl U MI0CKOCTH.

BbluncnsTe BeMMUMHBI 3JEMEHTOB MHOTOTPDAHHUKOB U Tell BpallleHUs; OOBEMBI M  IJIOLIAAH
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BpallleHUs, TeOMETPUIECKUX TeJl C IPUMEHEHUEM (POopMYyII.
CBoOOAHO OmEepUpOBaTh MOHATHUSIMH, CBA3aHHBIMH ¢ KOMOWHAIIUAMH TEJI BPAIIEHUS U MHOTOTPAaHHUKOB:
MHOTOTPaHHUK, BIUCAHHBIA B chepy U OMUCAHHBIN OKOIO cdepbl; chepa, BIUCAHHAS] B MHOTOTPAHHUK
WJIM TEJIO BpAIlleHHUS.

BrIauciasTe COOTHOIICHHS MEXTY TIIOMIAISIMH TOBEPXHOCTEH 1 00bEMaMu MOJO0OHBIX TEJ.

N300paxaTh u3zydaeMble (UTYpPHI; BBIMIOIHATH (BBIHOCHBIE) TUIOCKHME YEPTEXKH M3 PUCYHKOB MPOCTHIX
00BEMHBIX QUTYp: BUT CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHHUS.

W3Bnekatb, UWHTEPIPETUPOBATH U  MpeoOpa3oBbIBaTh  UHGOPMAIMIO O  MPOCTPAHCTBEHHBIX
reOMEeTPUUYECKUX (PUTypax, MPeJCTaBICHHYIO Ha YepTekaX U PUCYHKAX.

CBo0OoaHO OMIEpHPOBATH TOHSATHEM BEKTOP B TIPOCTPAHCTRE.

BrimonHATE onepaiuy HajJ BEKTOPaMH.

3a,Z[aBaTL IIJIOCKOCTh YPABHCHHUEM B HeKapTOBOﬁ CUCTCMC KOOPAHUHAT.



e Pemarts reoMeTpudecKe 3a1a4l HAa BBHIYMCICHHUE YTIIOB MEXAY MPSIMBIMU H TJIOCKOCTSIMU; BBIYUCIICHUE
pacCTOSTHUN OT TOYKH JI0 TUIOCKOCTH; B II€JIOM, HAa MIPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/a MpPH
perieHun.

e (CB0oOOAHO OMEPHPOBATH IMOHSATHUSMH, CBS3aHHBIMH C JIBIDKCHHEM B TPOCTPAHCTBE; 3HATH CBOWMCTBA
IBIDKECHUH.

®  BBIIOJHATH H300PAKEHUS MHOTOTPAHHMKOM U TeJI BpalleHWs TpU MapajlIeIbHOM —TIepeHoce,
LEHTPAIbHOM CHMMETPHH, 3€PKATbHON CHUMMETPUH, TPH MOBOPOTE BOKPYT MPSMOM; IMpeoOpa3oBaHUS
mopoous.

e CrpouTh CeYECHHS MHOTOTPAaHHUKOB ¥ TEJI BpallleHUs: CEUYEHUs UWIuHApa (MapauieTbHO |
MEePIEHIUKYISIPHO OCH), CeYeHHUs KOoHyca (mapajuiebHOe OCHOBAHUIO U MPOXOJSIIEe Yepe3 BEPILIUHY),
CEYCHHMS IIapa.

e lcrnosp30BaTh METOIBI TOCTPOCHHS CEYCHHI: METOJ CJICJIOB, METOJ BHYTPEHHErO MPOSKTHPOBAHMSI,
METO/I IepeHOca CEKYIIEH MITOCKOCTH.

e Jloxa3bIBaTh FT€OMETPHUECKUE YTBEPIKICHUSI.

o [IpumeHnsaTh reoMmeTpuyeckue (aKThl IS PEIICHUS CTEPCOMETPHUYCSCKHUX 3a1ad, IPEAIOIararonx
HECKOJIbKO IIaroB PeUIeHHUs], €CIIU YCIOBUS IPUMEHEHHUS 3a/1aHbl B SBHON U HEIBHOU (hopMme.

e Pemarh 3amaun Ha J0Ka3aTEIIbCTBO MATEMAaTHYCCKHUX OTHOIICHWH M HAXOXKJICHHE T€OMETPHUYCCKUX
BEJIUYHH.

e [IpuMmeHsTH HPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHCTEMBI IpPH PEUICHUH
CTEPEOMETPUUYECKUX 3a]1a4.

o [IpumeHsATH TONYYCHHBIC 3HAHUS HA MPAKTHUKE: CPaBHUBATh, AHAJIM3UPOBATH U OIICHUBATH pEAJIbHBIC
CUTyallM¥; MPUMEHSITh HM3YYCHHBIC TOHSATHS, TEOPEMBI, CBOWCTBA B TMPOIECCE TOHUCKA PEIICHUS
MaTeMaTU4ecK CPOPMYIMPOBAHHONW TMPOOJIEMBbI, MOJACIUPOBATh pEAIbHBIC CHUTyallMd Ha S3bIKE
T€OMETPHUHU, UCCIEA0BATh TOCTPOCHHBIE MOJEIIN C UCIOJIB30BAHUEM I'€OMETPUUECKUX TOHITHI U TEOPEM,
anmaparta anreOpbl; peliaTh MPaKTHYEeCKHE 3a/ladd, CBS3aHHBIE C HAXO0XKIEHUEM TeOMETPUUYECKUX
BEJIUYHMH.

e lmerps mpeacTaBieHUss 00 OCHOBHBIX JTamax Pa3BUTHUSI T€OMETPUM KaK COCTaBHOM yacTu (yHAaMeHTa
Pa3BUTUS TEXHOJIOTHA.

COJAEPKAHUE YYEBHOI'O KYPCA (I10 'OJAM OBYYEHMUA)

10 kaace

IIpsimble ¥ MIIOCKOCTH B NPOCTPAHCTBE

OcHOBHbBIE TOHSATUS CTepeoMeTpuH. Touka, MpsMas, IUIOCKOCTh, MPOCTpaHcTBO. [loHsATHE 00
aKCMOMAaTUYECKOM MMOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUU U CIEJCTBUSA U3 HUX.

B3auMHOe pacnosioxkeHue TpsSMBIX B MPOCTPAHCTBE: MEPECEKAIOIIMECS, NapajyieIbHble U
CKpenuBaromuecs npsamsie. [Ipu3Haku ckpemmBaomuxcs npsameix. [lapannenbHOCTh NPSAMBIX U TUIOCKOCTEN
B IMPOCTPAHCTBC: MApAJICIIBHBIC NIPAMBIC B IIPOCTPAHCTBEC, MapalJICJIbBHOCTD TpéX MMPAMBIX; TapaJJICIbHOCTD
npsiMOit 1 TIockocTH. [lapannenpbHoe W IEHTpadbHOE MPOCKTHpPOBaHUE, M300pakeHue ¢uryp. OCHOBHBIC
CBOMCTBa MapajlIeIbHOTO MpoeKTupoBaHus. M3o0paxenue ¢uryp B mapamienbHOW NPOEKUUU. YTIbl C
COHATPABJICHHBIMA CTOPOHAMH;, YTOJ MEXAY NPSAMBIMH B TpocTpaHCTBe. [lapamienbHOCTh TUIOCKOCTEH:
napajuieNibHbIe TJIOCKOCTH; CBOMCTBA MapauleNbHbIX TuIockocTell. [Ipocreiiiiyie npocTpaHCTBEHHBIE PUTYPHI
Ha MJIOCKOCTH: TETPAdP, MapaieJenuIe]; TOCTPOCHUE CEUCHUM.



IlepneHUKYIAPHOCTD MPSIMOU M IJIOCKOCTH: NEPIECHAMUKYJISIPHBIE IPSIMBIE B IIPOCTPAHCTBE, IPSMBIC
MapaJuleIbHbIE U NEPIEHINUKYISPHBIE K IUIOCKOCTH, NPU3HAK NEPHEHAUKYJIAPHOCTH IPSIMOM U IUIOCKOCTH,
TeopeMa O NPSIMON MEpPHEeHAMKYIAPHON IIockocTH. OpToroHanbHOE IpoekThpoBanue. llepneHaukymsap u
HaKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM J10 INIOCKOCTH, IPOEKIHs (PUTYpHI
Ha IUIOCKOCTh. [lepneHAMKYISIpHOCTh IUIOCKOCTEH: MPHU3HAK IMEPHEHIAUKYIIPHOCTH [BYX IUIOCKOCTEH.
Teopema o Tpéx nepneHIuKyIIApax.

VYriael B NPOCTPAHCTBE: YIrOJd MEXAY NPSIMOM M IUIOCKOCTHIO; JABYTPAHHBIM YIroJ, JJUHEWHBIN YroJ
JBYTpaHHOro yrija. TpéxrpaHHblii U1 MHOrorpaHsble yribl. CBOWCTBA IIOCKUX YIJIOB MHOI'OTPAHHOIO Yyrja.
CpolicTBa INIOCKUX M [JBYTPaHHBIX YIJIOB TPEXIPAHHOrO yria. Teopembl KOCHHYCOB W CHHYCOB JUIA
TPEXTPAHHOTO YIJIA.

MHOrorpaHHUKHU

Bunbl MHOrorpaHHukoB; pa3BépTka MHOrorpaHHuka. [Ipum3ma: N-yrospHass npusma; npsamas H
HaKJIOHHas MpU3Mbl; OOKOBas M TIOJHAas IOBEPXHOCTb Mpu3Mbl. llapamienenunesn, NpsMOYrojabHbIN
napajuleJienunes] u ero cporcrea. Kparuailiume myTv Ha MOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa.
IIpoctpanctBenHass Teopema Iludaropa. Ilupammpa: n-yrosipHas nupampjaa; MpaBUIbHAas M ycedyEHHas
nupamubl. CBoiicTBa pébep M OOKOBBIX I'paHed NpaBUIbHOM mupamuabl. [IpaBUIbHBIE MHOTOIpaHHUKU:
IIpaBUJIbHAA NIPU3Ma U IIPABUIIbHAS IMPAMUJA; [IPaBUJIbHAS TPEYroJIbHAs IMpaMua U IPaBUIIbHBIN TETPAdD;
ky0. [IpencraBinenue o npaBUIbHBIX MHOTOTPAHHUKAX: OKTAdIp, 1OAEKadIp U UKOCAIP.

Bbluuciienue 3I€MEHTOB MHOTOIpaHHMKOB: pé&Opa, auaroHanu, yrasl. Ilnomanas  GoxoBoit
[IOBEPXHOCTU U IIOJHOM IIOBEPXHOCTH NPSMOM MpHU3MBI, IUIOIAAb OCHOBaHWM, Teopema O OOKOBOMH
MOBEPXHOCTU NpsAMON npu3Msbl. Ilnomans G0KOBOM MOBEPXHOCTH M MOBEPXHOCTH NPABUIBHOM MUpPaMUBbI,
TeopeMa O IUIOLAaU YCEUEHHON MTUPaMUIBbL.

CuMMeTpHst B IPOCTpPAHCTBE. DJIEMEHTHI CUMMETPUH NPABUIIBHBIX MHOTOTpaHHUKOB. CUMMETpHUsS B
IIPaBUJILHOM MHOTOIPDAHHMKE: CUMMETpHs IapajuieJenuIe]a, CAMMETPUS TPABUIBHBIX IPU3M, CUMMETPUS
MIPaBUJILHON TUPAMUIBI.

BekTOopbl M KOOPANHATHI B IPOCTPAHCTBE

IlonsaTHs: BEKTOp B NPOCTPAHCTBE; HYJIEBOM BEKTOpP, MAJMHA HEHYJIEBOIO BEKTOpA; BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIECHHBIE U IPOTHUBOIIOJIOKHO HAlpPaBICHHBIE BEKTOPbl. PaBEHCTBO BEKTOPOB.
JIeWicTBHsI C BEKTOpaMH: CJIOXKEHHE M BBIYMTAHME BEKTOPOB; CyMMa HECKOJIBKHX BEKTOPOB; YMHOXKEHUE
BeKTOpa Ha uyucio. CBoiicTBa cioxkeHUs BeKTOpoB. CBOMCTBA yYMHOXXEHMsI BekTopa Ha uucio. [lonsarue
KOMILIaHapHbIe BEKTOpHI. [Ipu3Hak koMIutaHapHOCTH TPEX BEKTOpoB. [IpaBmiio nmapamienenunena. Teopema o
pa3joKEeHUU BEKTOpa MO TpEM HEKOMIUIaHApHBIM BekTopaMm. [IpsmMoyrosnpHas cucreMa KOOpIMHAT B
npoctpanctBe. Koopaunatsl BekTopa. CBA3b MEXIy KOOpPAWHATAMU BEKTOPAa M KOOPAWHATAMHU TOYEK. YTOI
Mex 1y BekTopamu. CKaJsipHOE MPOU3BEIEHUE BEKTOPOB.

11 xknacc

Tena Bpamenust

[ToHATHS: UMAMHAPUYECKas MOBEPXHOCTb, KOHMYECKas MOBEPXHOCTb, c(eprueckas MOBEPXHOCTb,
oOpa3yromue nmoBepxHocTel. Tena BpalieHus: HUINHAP, KOHYC, YCeUEHHBIH KOHYC, cepa, map. Bzanmuoe
pacnosoxeHue chepsl UM IIIOCKOCTH; KacaTeslbHas IUIOCKOCTh K cepe. M300pakeHne Ten BpalleHUs Ha
mI0cKOCTH. Pa3BépTka mumHapa U Konyca. CuMmMmeTpus cepsl U mapa.

0O6BEM. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00bEME MPAMOYTOIBLHOTO NTapaJUIeenuneaa u
cneactBus u3 He€. OOBEM MpsAMON M HAKIIOHHOM MPHU3MBI, IUIMHIPA, THpaMHUIBl U KoHyca. OO0BEM mapa u
I1apOBOT'O CErMEHTA.



KomOuHnammu Ten BpalieHus U MHOTOTpaHHUKOB. [Ipu3ma, BriucaHHas B IMJIHHIpP, OMKUCAHHAS OKOJIO
muneapa. Ilepeceuenue cdepsl u mapa ¢ miockocTbio. Kacanue mapa u cdepsl miockoctso. IlonsTue
MHOTOT'paHHHKA, OIIMCAHHOTO OKOJIO c(hepbl, chepbl, BIMCAHHON B MHOTOTPAHHHK UJIH TEJIO BPAIICHUS.

[Tomane MOBEpXHOCTH LMIIMHAPA, KOHYCA; TUIomaab cepsl u e€ yacreii; [logobue B mpocTpaHCTBe.
OtHomenue 00bEMOB, MIIOLIaNei oBepxHOCTEH MOA00HBIX (uryp. [IpeoOpazoBanue momo0OUs, TOMOTETHS.
Pemenne 3a1a4 Ha IIIOCKOCTH C MCTIOJIb30BAHUEM CTEPEOMETPHUECKUX METO/IOB.

[TocTpoenue ceueHWid MHOTOTPAHHUKOB W TEJ BpAILCHMSA: CCUCHHMSA LIIMHIApA (MapauieibHO M
NEepPHEeHUKYISIPHO OCH), CEYeHHMs KOHyca (HapajulelbHOE€ OCHOBAHUIO M IPOXOJAIIee 4Yepe3 BEpIINHY),
CEYCHHS IIapa; METOJbI IIOCTPOCHHS CEYCHUI: METO/] CIEeJ0B, METOJ BHYTPEHHEr0 MPOECKTUPOBAHUS, METO/
MEPEHOCA CEKYIIEel MI0CKOCTH.

BekTopbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTops! B npocTpancTBe. Onepauuu Hajx BekTopamu. BekropHoe ymMHOXkeHHE BEKTOpoB. CBolicTBa
BEKTOPHOIO0 yMHOXEHHMA. IIpsmMoyrosnbHas cuctema KOOpAuHAT B IpocTpaHcTBe. KoopauHaThl BEKTOpa.
Paznoxenue BekTopa no 6a3ucy. KoopanHaTHO-BEKTOPHBIN METO/I IPH PELLICHUH T€OMETPUUECKUX 3a/1a4.

JBu:keHHsI B IPOCTPAHCTBE
JBuwxxenust mpoctpaHcTBa. OtoOpaxkenus. JIBmkeHus u paBeHcTBO ¢uryp. OOmme cBoiicTBa

JBIKEHUWA. BUibl ABMKEHUI: NapajuleIbHbIM MEPEHOC, LUEHTPAIbHAs CUMMETPHS, 3€pKAIbHAS CUMMETPUSI,
MOBOPOT BOKPYT mpsimoii. [IpeoGpazoBanus momodus. [psimas u cdepa Ditnepa.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA(I1O
I'OJAM OBYYEHMUA)

10 kJaacc (ne meHee 102 yacoB)

Ha3zsanue
pasaena
(TembI) Kypca OcHoOBHOe coepkaHue OcHOBHBIE BUbI 1eATEJIbHOCTH
(KoJMYeCcTBO y4aummxcs
4acoB)
BBenenue B OCHOBHBIE OHSTHUSI CTEPEOMETPHU : OnpeaenssiTb TJIOCKOCTh Kak  (Gurypy, B
cTepeoMeTpro TOYKa, NpsiMas, MIIOCKOCTbh, KOTOPOU BBITIOJHSAETCS TIJIAaHUMETPHS.
(23 v) npocTpancTBO. OCHOBHBIENIPABUIIA JenaTe mpocreuiure JIOTMYeCKUE BBIBOABI U3
M300pakeHUsT HAPUCYHKE AKCMOMATHKH TIJIOCKOCTH.
IJIOCKOCTH, [HapaJUIEIIbHBIX MPSAMBIX [IpuBomuT, TpUMEpHl peanbHBIX OOBEKTOB,
(OTpe3KoB), cepeIMHBI OTPE3Ka. uaeanu3anueld  KOTOPBIX  SIBIISIIOTCS  aKCHOMBI
[TonsTus: nepecekaromuecs TEOMETPUU.
IUIOCKOCTH, ITEPECEKAIOLITNECS I/I?;y‘—IaTI), MNPUMCHATE MPUHIOUIIBI TOCTPOCHHUA
CEUYECHHU.

npsiMasi ¥ MI0CKOCTh;
Hcnoan3oBaTh IS MMOCTPOEHUS

CEYeHUH METOJA CJIEeAOB, METOJ BHYTPEHHETO
IPOEKTHUPOBAHNUS, METOJI IEPEHOCA CEeKYyILEH




IIOJIYTIPOCTPAHCTBO.

MHOrorpaHHUKH,
n300paxeHue MPOCTEUIITNX
IIPOCTPAHCTBEHHBIX duryp,
HECYIIECTBYIOIINX 00bEKTOB.

AKCHOMBI  CTEpeOMETPUM M
cJ1eCTBHS U3 HUX.

CriocoOpl  3a1aHusl  OPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.

O6o3HaueHus IPSMBIX u
IIJIOCKOCTEM.

Ceuenus. V3o0paxenue ceueHnit
NUPaMUJIBL, Ky0a UIIPU3MBI, KOTOPBIE

poxoaaT  yepe3  ux  pédpa.
N300pakenue nepecedeHust
ITOJTYYEHHBIX IIJIOCKOCTEM.
PackpammBanue MIOCTPOEHHBIX
CEYeHU N

Pa3HBIMHU LIBETAMHU.
Metoa cjieaoB 11 IOCTPOEHUA
CeYeHUil.
CaoiicTBa TepeceyeHu
NpsAMBIX U IuI0ockocTel. [locTpoenue
ceueHui B mupamuie, Kyoe mo Tpém

ToukaMm Ha péOpax. Co3zganue
BBIHOCHBIX 4Y€pTeXeW U  3aluch
raroB IMOCTPOCHU.

IToBTOpPEHHE
MJIAHUMETPHH.

Teopema o
IIPONOPLIMOHAIEHBIX OTpe3Kax.
ITonoOue TPEYTrOJIbHUKOB.
Teopema Menenada. Pacu€rel B

CEUEHUSX Ha BBIHOCHBIXUEPTEKAX.
Hcropus pa3BUTHA ITTAHUMETPUU
U CTEpEOMETPUH

IIJIOCKOCTH.

Pemarthb CTEPCOMETPHUICCKUEC 3aJa4du: Ha
OonmpeaAcIICHUE BHJA CCUYCHHA MW HAXOXICHUC €TI0
IIomaau.

AKTyanusupoBaTh (baxTbI u METO/IbI
[JJAHUMETPUH, PEIIEBAHTHBIE TEME, IIPOBOJAUTH
aHAJIOTUU.

HUcnonb3oBath pu peueHuu 3a1a4

CJIEAYIONINE TUTAHUMETPUYECKUE (PaKThl U METOIBI:

Teopembr ®aneca W 0 NPONOPLUUOHAIBHBIX
oTpe3Kax. AJrOpUTM JI€JIEHUS OTPe3Ka Ha N paBHBIX
yactel. Teopema MeHenasl.

PaBHoOenpeHHbII TPEYTOJIbHUK.
PaBHOCTOpOHHMIA TPEYTrOJIbHUK.
[TpsimoyronbHbIN TpeyronbHUK. CBOMCTBO cpenHel
JUHUM  TpeyroibHuKa. CBOMCTBO OUCCEKTPHUCHI
yria TPEYrOJIbHUKA. CaoiicTBO MeuaH
TPEYroJIbHUKA.

[Tpu3Haky no00usl TPEYTrOJbHUKOB.

[osyyaTrs mnpeacraBjieHUsi 00 OCHOBHBIX
JTamnax pa3BUTUS F€OMETPUM KaK COCTAaBHOM 4acTH
dbyHIaMeHTa pa3BUTHITEXHOJIOTUI

B3aunmMmHoe
pacnoJiokue
NpsIMbIX B

NpocTpancTe

B3anMHoe pacrnonokeHuenpsMbIX
B mpocTpaHcTBe. CKpemunBaromuecs
MpsIMBIE. [Tpusnaku
CKPEIIHBAFOIIUX CATIPSIMBIX.

Hap AJUICIIBHBIC TIPAMBIC B

Kanaccnpuuuposarp B3aMMHOE
PacCIioJIOKCHHEC IpAMBIX B IPOCTPAHCTBE,
WJUTIOCTPUPYS PUCYHKAMHU U TIPUBOJS IIPUMEPHI U3
peanbHON KU3HU.

Joka3piBaTh TeopeMy 0

CYmE€CTBOBAHNU U €IMHCTBECHHOCTHU




(6 v) IIPOCTPAHCTBE. Teopema 0 | mapaJyIeIbHONW NPSMOM, MPOXOIALIEH Yepe3 TOUYKY
CyILIECTBOBAHUH U | IPOCTPAHCTBA M HE JIeXkKallel Ha IpPYyroul mpsmowu;
€IMHCTBEHHOCTH NpsAMOM | IEMMY O  IIEPECEUYCHUM IUIOCKOCTH  JIByMS
MapajuieIbHOM ~ JAHHOM  IpPsIMOM, | HapaJUIeIbHBIMA  NPSMBIMU; TEOpPEMY O TpPEX
MPOXOIAILIEH yepes TOYKY | MapaJUICIbHbBIX MPSAMBIX.

MPOCTPAHCTBA M HE JIeXkallel Ha Joka3bpiBaTh MIPU3HAK
JTAHHOU MPSAMOW. Jlemma 0 | CKpELIUBAOIINXCS MPSMBIX, TEOPEMY 0
MepeCceUCHU MapajuieIbHbIX | CKPEIIMBAIOLIUXCS MPSIMBIX.
MIPSIMBIX IUIOCKOCTBIO. Jdoxka3biBaTh TEOpPEMY O PABEHCTBE YIJOB C
[TapamiensHOCTh  TpeX  MPSAMBIX. | COHANPABIECHHBIMU CTOPOHAMMU.
Teopema o0 TpEX mapaIENbHbBIX OO0BbACHATSD, 4TO HAa3bIBACTCS
MPSMBIX. napajieIbHbIM u LEHTPAIbHBIM
Teopema 0 | MPOEKTUPOBAHUEM u Kak BBITIOJIHSAETCS
CKPEIIMBAIOIIMXCS TIPSAMBIX. MPOEKTUPOBaHKE (PUTYp HA MIIOCKOCTb.
IapasiebHOE IPOEKTHPOBAHUE. Jdoxa3biBaTh CBONCTBA MapajyIeaIbHOIO
OCHOBHBIE MPOEKTUPOBAHUA.
CBOICTBA napajieibHOro I/I306pa>lcaTb B HapaHHeHBHOﬁ IIPOCKIIHNHU
MIPOCKTUPOBAHUS. pa3Hble reoMeTpruecKue GUryphi.
I/Igo6pa)KeHI/Ie pasHbIX Q)Hryp B Pematn CTCPCOMCTPHICCKUC 3a1adyu Ha
NapaJuIeJIbHON IIPOEKIUH. JI0Ka3aTeIbCTBO U HCCIIEIOBAHHME, CBS3aHHBIE C
LenTpanbHas mpoeKIus. PacCIONI0KEHUEM MPSIMBIX B TPOCTPAHCTBE.
Vrom ¢ cOHampaBlICHHBIMH Iposoantk AOKa3aTCIIbHBIC
CTOpPOHAMH. YT0JI MEXKAYNpsiMbiMu, | PACCYRACHIA Tipu pericHIH
Samaun  Ha  JOKasaTenbeTBO m | TCOMETPHUECKHX 3ajiad, CBA3AHHBIX CO B3aMMHBIM
HCCIIEIOBAHHE, CBSA3AHHBIC ¢ | PACIOJIOKEHNEM TIPSIMBIX BIIPOCTPAHCTBE.
pacoNOKeHneM TPAMBIX B CpaBHUBATh, AHAIM3HPOBATH U OLEHHMBAThH
NPOCTpaHCTBE YTBEPXKICHUS C LEIBI0 BbIABICHHA JIOTHIECKH
KOPPEKTHBIX U HEKOPPEKTHBIX PACCYKIACHUM.
MopaenupoBarthb peanbHbIe CUTYalHH,
CBSI3aHHBIE CO B3aMMHBIM PACIOJIOKEHUEM MPSMBIX
B IIPOCTPAHCTBE, Ha A3bIKE T€OMETPUH.
HccaenoBarbs  MOCTPOEHHBIE  MOJEIU €
HCIIOJIb30BAHUEM TE€OMETPUUYECKUX TOHATUU U
TEeopeM, arrmapara aareOpsl, HUPPOBHIX PECYPCOB.
MMoayuyars npeAcTaBjIeHue 0
[EHTPATHLHOM MPOEKTUPOBAHUU U OOUCTOPUM PadOT
10 TEOPUU NEPCIIEKTUBBI
apaniean [TonsTns: MapajyIeIbHOCTh Kuaaccnpuuuposars B3aMMHOE




HOCTb NPSAMBIX
H

IJIOCKOCTEl B

NMPOCTPAHCTB €

(8 4)

IpsAMOI u IJIOCKOCTH B
MIPOCTPAHCTBE.

IIpu3nak [apalIeIbHOCTH
npsamMol u  1ockoctu. CBoiicTBa
[apajieaIbHOCTU IpsAMOM u
IIJIOCKOCTH.

['eomerpuueckue  3amaum  Ha
BBIUMCIICHHME W  JI0Ka3aTesIbCTBO,
CBSA3aHHBIE C  IapaJJICIIBHOCTBIO
MPSAMBIX u IIJIOCKOCTEN B
IIPOCTPAHCTBE.

[TocTpoenue CEYCHHS,
IIPOXO/ISIIETO yepes JTAaHHYO
PSAMYIO Ha YepTexKe u
apajuIeIbHOrO Jpyrou
MPSMOM. Pacuér OTHOIICHUH.
[TapamtenpHas IIPOCKIMA,
MIPUMEHEHHE JUISL MIOCTPOEHHUS
ceueHui Kyba u
napajuieJenuIe/a.

CroiicTBa mapasuienenunena u
MIPU3MBI.
[TapannensHble IJIOCKOCTH.
[Tpuznaku napauieaTbHOCTH
JBYX IIockocren. Teopema o
napayuienTbHOCTH u
C€AUHCTBCHHOCTH IIJIOCKOCTH,
MIPOXOSIIEH Yepe3 TOUKY, He

MPUHAJICKAITYIO JTAHHOU
IIJIOCKOCTH U CIIECTBUS U3 HEE.
CaoiicTBa napajuieabHbIX

IUIOCKOCTEH: 0O MapajiCJIbHOCTH

pacIoJIOKEHUE  IpsIMOM M IUIOCKOCTH B
IIPOCTPAHCTBE, IIPUBOIS COOTBETCTBYIOIIIHNE
IIPUMEPBI U3 PEATLHOM KU3HU.

®opMyIHpPOBaATH OIIpENICTICHNE
MapaJuICIbHBIX IIPSAMOM U INIOCKOCTH.

Joka3biBaTh IIPU3HAK 0

MapauIebHOCTU TMPSIMOM M IUIOCKOCTH; CBOMCTBA
MapaJuIeIbHOCTH NPSIMOU U MIJIOCKOCTH.

Pematnb CTEPEOMETPUYECKUE 3a/1a4u
BBIUMCJICHHUSI W JIOKA3aTeJIbCTBO, CBSI3AHHBIE C
MapajuIeIbHOCTBI0O TPSIMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

PemaTh npaktuueckue 3aaud Ha MOCTPOEHUE
CeUeHUi Ha yeprexax  TeTpadipa u
napajuliesenunesa.

Pematnb CTepEOMETPUYECKHE 3a/1a4d,
CBSI3aHHbIE C IOCTPOCHUEM CEUEHUH TIOCKOCTHIO.

IIpoBoauTh JIOTUYECKH KOPPEKTHBIE
JIOKa3aTeNIbHbIE  PACCYXKACHUS TMPU  PELICHUU
reOMETPUUYECKUX 3a1a4 CBSI3aHHBIX c

MapaIeIbHOCTHIO TIJIOCKOCTEM.
CpaBHUBATP W AaHAJIM3MPOBATH pEAIbHbIC
CUTyallH, CBA3aHHBIC C MapalJICIIbHOCTBIO HpﬂMOfI

U IINIOCKOCTH B IIPOCTPAHCTBEC, MOJACJIHUPOBATDH
PCaJIbHBIC CHUTyaluu, CBsI3aHHBIC C
MapayiCJIbHOCTBIO HpHMOﬁ n IINIIOCKOCTH B

MMPOCTPAHCTBE, HA A3BIKC TCOMCTPUHU

MIPSAMBIX repecedyeHusl Ipu

[IepeCCYCHU N JBYX

MapajuleJIbHbIX IJIOCKOCTEN

TpEThei; 00 oTpe3Kax

napajuleIbHbIX MPSAMBIX,

3aKIIIOUYEHHBIX MEXIY

MapaJuIeIbHBIMU  IUIOCKOCTSIMH; O

MIEpECEeYeHUN TMpPsMOM € JIBYMs

NapajuieIbHBIMU

IIJIOCKOCTSIMU

Ilepnenau IToBTOpEHME: TeopeMa AKTyann3upoBaTh GakThl U METOJbI
KYJISPHOCTD [Mugaropa Ha IIJIOCKOCTH, | IIAHUMETPUH, peIEBaHTHBIE TEME,
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NPSAMBIX "
IJIOCKOCTEl B
NPOCTPAHCTB €
(25 u)

TPUTOHOMETPHUS
IPSAMOYTOJIBHOTO
TPEYrOJIbHUKA.

CgoiicTBa KyOa u
IIPSIMOYTOJIBHOTO MapaJuIeIICUIIe 1a.
Beruuciienue AaMH OTpE3KOB B KyOe
u IIPSAMOYTOJIBHOM
napajulelIeunese.

IlepneHMKyYIAPHOCTD NPAMOU U
miockocty. IIpusHak

MEPIEHIUKYIAPHOCTH IPSAMONHU
IUIOCKOCTH. Teopema 0
CYILIECTBOBAaHUH 5
€IMHCTBEHHOCTHU MPSIMOHA,
MPOXOAAIICH yepe3 TOUKY
MPOCTPAHCTBA u
MePIEeHIUKYISIPHOM K
TIIIOCKOCTH. IImockoctn 174

NEepPIEHAUKYIIIpHbIE MM IpsiMas B
MHOTOTpaHHHUKAaX.

[lepnienaukynsp U
HaKJIOHHas.

IlocTtpoeHne mnepneHauKysapa u3
TOUYKHU Ha MPSAMYIO.

Teopema 0 TpEX
MePIeHIUKYIIApax (npsimas u
oOpaTHas).

Yron MEXKITY
CKPEUIMBAOIIUMHUCS TTPSIMBIMH.
ITouck MEPIEeHIUKYISIPHBIX
MIPSIMBIX c MTOMOLUIbIO

MEePIEeHIUKYISIPHBIX TUIOCKOCTEH
OpTtoronansHoe

IIPOEKTUPOBAHUE.
[Toctpoenue CEYEeHUM KyOa,
IIPU3MBI, IIPABUIIbHON
MU PaMHU/IbI c MIOMOIIbIO
OpPTOTOHAJILHOU MPOEKIINH.
CumMmerpusi B NPOCTPAHCTBE
OTHOCHUTEIIEHO IIJIOCKOCTH.
[Tnockoctn CUMMETpUI B
MHOTOTpaHHHKAaX. [Ipusnak

IMPOBOAWTH AaHAJIOTHH.

®opMyIHpPOBATH onpeneJIeHus:
NEPIEHIUKYIISIPHBIX IIPSIMBIX B
IIPOCTPAHCTBE; olpezeiIeHue IIPSIMOMH,
MEPIEHAUKYISIPHOMN K MIIOCKOCTH.

Jloxa3bpIBaTh! JeMMY 0
HEPIEHIUKYJIIPHOCTH JBYX napauIeIbHbIX
IPSAMBIX K TPETbEH INPSAMOW; TEOPEMBI O CBSI3H
MEXIYy  NapaUIeJIbHOCTBIO  MHPSMBIX W HX

MEPIEHIUKYIISIPHOCTBIO K IIJIOCKOCTH.
Joka3pIBaTh: T€OpPEMY, BBIPAKAIOIIYIO MPU3HAK
NEPHNEHAUKYJIIPHOCTH  IPSAMOM U IUIOCKOCTH;
TEOpEMY O CYLIECTBOBAHMM M €IUHCTBEHHOCTHU
IIPSAMOM, MNPOXOIALIEH 4Yepe3 NaHHYH TOYKy U
MEePHEHANKYJISIPHON K TAHHOM IJIOCKOCTH.
HN3o0paxars B3aUMHO
MIEPIEHAUKYIISIPHBIE IIPSIMYIO U INIOCKOCTb.
DopMyIHPOBATH CBOWCTBO
MEePHEHAUKYJISIPA 10 OTHOLWIEHHUIO K TJIOCKOCTH.
Ilonyyars  mpeacTaBjeHHe O  3HAYCHUU
NEepIeHIuKyNIApa Uid JAPYyrux obiacTtell HayKu
(pusmka, sHepreTuka, JiazepHbIE TEXHOJIOTHH), B

peanbHOM  JKM3HU  (TEXHUKA,  OKpY)Karomas
00CTaHOBKA).

Jloka3pIBaTh  YTBEP)XKJICHUS, CBS3aHHBIC C
POEKIHEH IPSIMOM Ha IJIOCKOCTD,

HENEPNEHIUKYIISAPHYIO K 3TOH MPSAMOIA.
Jloka3bIBaTh TEOpEMY O TPEX MEPHEHAUKYIAPAX

U TeopeMy oOpaTHylO TeopemMe O  TpEX
NEePICHIUKYIISPaX.
Moayuartp Npe/acTaBJIeHHE 00

OPTOrOHAJILHOM MTPOEKTUPOBAHUH.

Joka3piBaTh TEOpPEMY O MPOEKIMH TOYKH Ha
MPSIMYIO.

Pematb ctepeomeTrpuyeckue 3agaud, CBSI3aHHBIE
C NEPHEHANKYJISIPHOCTBIO MPSIMON U MJIOCKOCTH.

Pemats npukiagHble 337ayd, CBA3aHHBIE C
HAaXO0JICHUEM F€OMETPUUYECKUX BEIUYHH.

Pematb crepeomeTpruyecKue 3aiayu, CBI3aHHbBIE
C IPUMEHEHUEM TEOPEMBI O TPEXTIEPIIEHANKYIIAPAX,
HaX0XJIEHUEM
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NEPIEHIUKYJIIPHOCTU
IJIOCKOCTH KaK
CUMMETPUHU.
MHOTOTpaHHUKHU

Pacuér paccrossHull OT TOYKHM 10
mwiockoctd.  CriocoObl  OIYCTHUTH
NIEPIEHIUKYIISAPbl: CHAMMETPUS, CABUT
TOYKM MO MapaJICIbHONW MPSMOM.
CaBur no HemapajielnbHON MPSAMOH,
U3MEHEHHE PACCTOSIHUM

IpsIMON U
CIIECTBUE
IIpaBunbHBIC

pacCTOAHUM, MOCTPOSHUEM MPOCKIUH.

CpaBHUBATh H AaHAJTU3UPOBATH YTBEPXKICHUS C
HOCJIBKO  BBIABJIICHUS JIOTUYCCKHM KOPPCKTHBIX U
HEKOPPEKTHBIX PacCyXJIeHUH.

AHAIM3UPOBATH M MOAEJTHPOBATH Ha S3bIKE
reOMETPUU peajbHble CHUTYalluu, CBSI3aHHBIE C
MEPIECHAUKYJISIPHOCTBIO MPAMOM H  IIOCKOCTH;
HcCJ1eI0BaTh IOCTPOCHHBIE MOZIENH, B TOM YHCIIE U
C MCIIOJIb30BAaHUEM arIapara ajireopbl

Yriabl
paccTosiHUA
(16 u)

Hu

[ToBTOpenue: yromu MEXKIY
MPSIMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPHUS B
MIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB.

[ToBTOpEHuUe: yroi MEXIY
CKPEILMBAIOIIMMUCA  NPSMBIMH B

MIPOCTPAHCTBE.
I'eomeTpuueckue METO/IbI

BBIYUCIICHUS YTJIa MCKAYIIPAMBIMU B
MHOTr'OrpaHHUKax.

JIByrpaHHbIi yroim.
CaoilicTBO JIMHEUHBIX YIJIOB
JIBYTPAHHOIO YIJIA.

IlepnenauKyIspHbIE
IIJIOCKOCTH.

CaoiicTBa B3alMHO
MEPIEHUKYISIPHBIX TUIOCKOCTEH.

IIpusHax
MEPIEHUKYISIPHOCTH IIJIOCKOCTEM;
TeopeMa OIPSMOU

nepeceyeHus JIByX
IJIOCKOCTEN MEPIEHANKYIIAPHBIX

TPETHEUIIIIOCKOCTH.
IIpssMOyTONBHBIM
napajieenuIen, KyO;
n3MepeHus, CBOICTBa
MIPSIMOYTOJIBHOTO

nmapajiiejcnuicaa. TeopeMa 0

AKTyaJIM3MpoOBaTh bakTel  H® METO/BI
IUITAHUMETPUM, pEJIEBAaHTHBIE TEME, IPOBOJUTH
aHAJIOTHU.

®opmyIHpOBaTh OIIpENIEIICHNE
JIBYT'PAHHOI'O yIJIa.

Jloka3pIBaTh  CBOICTBO  pPaBEHCTBA  BCEX
JIMHEHHBIX YTJIOB ABYTPAHHOTO yIJa.

KinaccupuuupoBarbs [ByrpaHHble yIjisl B
3aBUCUMOCTH OT UX I'PaJyCHON MEPBI.

Dopmy/MpOBaTh OIIpEIEIICHHE
B3aMMHO MEPIIEHINKYIISAPHBIX IUIOCKOCTEH.
Joxa3biBaTh TEOpEMY 0 IIPU3HAKE

NEPIEeHIUKYISIPHOCTH ABYX IJIOCKOCTEH.
®opmy.IupoBaTh CleiCTBUE (M3 MpHU3HAKA) O
NEePIEeHIUKYISIPHOCTH IUIOCKOCTH, KOTOpas
NEPIEHIUKYIIIpHA IPSIMOH, 1o KOTOpOM
MIEPECEKAIOTCS JIBE MJIOCKOCTH, 3TU MIIOCKOCTSIM.
Jloka3pIBaTh YTBEPXKACHHS O €ro CBOMCTBAaXx;
TEOpEMY U CJEJICTBUE M3 HeE O JUaroHasiax
IPSIMOYTOJIBHOTO
napajelenunea.
Pemartnb CTEpPEOMETPUYECKHE 3a/1a4H,
CBA3aHHbIE C TMEPHEHAUKYISIPHOCTh NPSIMBIX U
IJIOCKOCTEH, UCIIOJb3YS
IUTAaHUMETPUYECKHe (PAKThl U METOBI.

IIpoBoauTh JIOTUYECKH KOPPEKTHBIE

J0Ka3aTCIbHBIC pacCyKaCHUuA npu pPEIICHUA

TCOMETPHUICCKUX 3aaad, CBs3aHHBIX C

MEPIEHIUKYISIPHOCTHIO TNIOCKOCTEN.

12




IMarOHAIN MPSIMOYTOJIEHOTO
napajuieJienuiea M CJICICTBHE U3
Heé.

Crepeomerpuueckue "
IIPUKJIaIHbIE 3a/1a4y,
CBSI3aHHBIC co B3aMMHBIM
PacIoJIOKEHUEM IPSIMBIX u
IIJIOCKOCTH.

IToBTOpEHME: CKpELIUBAIOILIMECS

IIpsIMBIE,
IapajuIeIbHbIC IJIOCKOCTH B
CTaHJIapPTHBIX
MHOTOTpaHHHUKAaX.

ITapa HapauIeIbHbIX
IIJIOCKOCTEN Ha
CKPEILMBAIOIINXCS IPSIMBIX,
paccrosiHue MEXIY
CKPEILMBAOIIMMHUCA  HPSIMBIMH B
IIPOCTBIX CUTYaIUsX.

Onyckanue
MEPIEHIUKYISPOB,

BBIYMCIICHHE PACCTOSIHUM OT TOYKH
JI0 TOYKU; MPSIMOM;IIIIOCKOCTH.
Brluucnenune paccrossHUNA MEXIY
CKPCIIMBAIOIMIMMUCS  NPSAMBIMU  C
MIOMOIIBIO TEPIEHANKYIISIPHON

IIIIOCKOCTH.

AHaJIM3UPOBATL H MOJCJHPOBATH HA SI3bIKE
TE€OMETPUH pEaJbHBbIE CHUTYyallMd, CBS3aHHBIC C
NEPIEHIUKYJIIPHOCTHIO IPSAMBIX U IUIOCKOCTEH.

HccnenoBarh MOCTPOEHHBIE MOJEIH, B TOM
YHCJIe U C UCIIOIB30BAHKEM allliapara anreOopsl.

Pemare npuxiagHbele  3a1a4yM, CBS3aHHBIC

c HaXO0XKICHUEM
TrEOMETPUUYECKUX BEJIMYUH

TpéxrpanHbii Yroi,
HEpPABEHCTBA  JJI  TPEXTPAHHBIX
YTJIOB.
Teopema [Tudaropa,
TEOPEMbl KOCHUHYCOB M CHHYCOB IS
TPEXTPAHHOTO  yrja.  OJIEMEHTHI
chepudeckoit
reOMETPUHU: T€0/I€3NUECKUEINHUN Ha
3emie
MHuororpan CucremaTtuzanus 3HAHUMU: PaGorarh ¢ y4eOHMKOM: 3aJaBaTh BOIPOCHI,
HUKH MHOrOrpaHHUK M €ro 3JEMEHTHI. JIeNaTh 3aMeuaHus,
(79) [Mupamuna. Buner NUPAMHUJ. | KOMMEHTAPUH.
IpaBumnbHas AHaIM3UPOBATH PEUICHUE 3aa4H.
[paMuia. PucoBaTrp  BBIyKJIbIE  MHOTOTPAaHHUKH  C
[Ipuzma. [Ipsimas 51

3aJaHHbBIMH CBOfICTBaMPI; BOCCTaHaBJINBATh
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HaKJIOHHAs OpU3MbL. | OOIIMI BUJ BBIMYKIOTO MHOTOTPaHHHKA IO JIBYM
[IpaBunbHas npusma. [Ipsamoit €ro MPOEKIUSM.
MapajieenuIie]l, NpsIMOoyroJIbHbII Jloxa3biBaTh CBOICTBA BBIITYKJIOTO
napajuiesienunes, Kyo. MHOT'OIPaHHUKA.
Beinykiisie MHOTI'OTPaHHUKH. PucoBaTh BBIYKJIbIE MHOTOTPAHHUKH C Pa3HOU
Teopema Oiinepa. IlpaBuiibHBIE U | 3MIIEPOBOM XapaKTEPUCTUKON;  HMCCJIed0BaTh
MOJTYIIpaBUJIbHBIC BO3MOXKHOCTH  TIOJIyYeHHMsS  pe3yjbTaTa  MpH
MHOT'OTPaHHUKH BAPbUPOBAHUU JaHHBIX.
Jdoka3piBaTh CBOMCTBA [IPaBUJIbHBIX
MHOI'OTPaHHUKOB. IlnanupoBath
MOCTPOEHUE MPABWIBHBIX MHOTOTPAaHHUKOB
Ha MOBEPXHOCTSX IPYTUX MPaBUITbHBIX
MHOT'OIPaHHUKOB
BekTopsbl B [lonsiTue  BekTOpa Ha AKTyanu3upoBaTh dakThl U METOJBI
NPOCTPAHCTB € | 11710CKOCTH U B IIPOCTPAHCTBE. IUIAHUMETPUM, PEJICBAHTHBIE TEME, IPOBOIUTH
(12 9) CyMMa U pPa3HOCTb BEKTOpOB, | AHAIOTHH.
TIPaBHIIO OnepupoBaTh NOHATHSIMHU: BEKTOP HA
napasuiesienumena, YMHOXEHHUE IJIOCKOCTH u B HPOCTPAHCTBE,
BEKTOpa Ha YHCIO, pPAa3JIOKECHUE KOMILJIAaHAPHBIC BCKTOPBLI. HpI/IBOI[I/ITB
BEKTOpa 10 0a3ucy TPEX BEKTOPOB, puMepbl PU3NIECKUX BEKTOPHBIX BEJTHMYHH.
He JISKAIIMX B OJHOM IIOCKOCTH. OcBanBaThb npaBuja BBITTOJIHEHUS
CkassipHoe NeHCTBUM CJIOXKEHUS U BBIYUTAHUS

IIPOU3BE/ICHUE,
BBIUHCJICHUE YTJIa MEXY BEKTOpaMHU
B IIPOCTPAHCTBE.

[Ipocreiimme 3aga4n CBEKTOpamMu

BEKTOPOB, YMHOKEHHUS BEKTOpPA Ha YUCJIO.

Jdoxa3piBaTh NPHU3HAK KOMIUIAHAPHOCTH TPEX
BEKTOPOB.

Joka3pIBaTh TEOpeMy O Pa3JIOKEHHUH JIFOOOTO
BEKTOpa 10 TpEM JaHHBIM HEKOMILUIAHAPHBIM
BEKTOpaM.

IIpuMeHsiTH TpaBuiia BBINOJIHEHUS JEHCTBHUU
CIIO)KEHUS M BBIYUTAHHUS BEKTOPOB, YMHOXEHMUS
BEKTOpa Ha YMCJIO MPH PEIICHUU 3a/1a4.

HaxoauTh KOOpAMHATBI BEKTOpPa B JTaHHOM
0a3rce U CTPOUTH BEKTOP IO €r0 KOOPJIUHATAM.

BcnnoMHHTH OIpeAcIIeHUE CKQJISIPHOTO
YMHOXXEHHSI M €ro CBOWCTBA. BpuHCIATH C
MOMOLIBIO  CKaJISPHOTO  YMHOXKEHMUS  JUJIMHBI
BEKTOPOB, YIJbl MEXIy HUMH, YCTAaHABIUBATH

MEPIIECHIUKYISIPHOCTD

BEKTOPOB.
AHaJ]]/I3]/lp0BaTI) n MOAECTHUPOBATDL Ha A3BIKC
TCOMETpUHN PCAIIBHBIC CUTyallhMH, CBA3aHHBIC C

(1)I/ISI/I‘ICCKI/IMI/I BCKTOPHBIMU
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BCIIMYNHaAMU.

Hcnoab3oBath Ipy  pelIeHud  3ajad,
CBSI3aHHBIX C BEKTOpaMHU B MPOCTPAHCTBE,
TUTAHUMETPUYECKHEe (DaKThl U METOBI
IToBTOpEHME, CeueHnns MHOT'OI'PaHHUKOB: CBobOoaHO ONepUpPoOBATH TMOHSITUAMMU
00001IeHNE U CTaH/IaPTHBIE MHOTOTPAHHUKH,METOJI | OTOOpaKEHUE TMPOCTPAHCTBA Ha ceOs, JBMKCHUE
cucTeMaTu3a CJIe/IOB, CTaHJApTHbIE IUIOCKOCTH, | IPOCTPAHCTBA; LIEHTpaJIbHAsA, OCEBas U 3€pKaJIbHAS

uus 3Hanmii (5

)

HepeceueHust
IPSIMBIX M IIOCKOCTEHN
[TapamiensHble IpsIMBbIE U
IUIOCKOCTH: MapalleJIbHbIe CEYEHHUS,
pacd€T OTHOLIEHUH, YIIBI MEXIY
CKPELIMBAIOILUMUCS IPIMBIMU.

[lepnieniuKynsipHbIE
psiMbIe u MJIOCKOCTH:
CTaHJapTHbHIC mapbl

NEPpHCHAUKYIISIPHBIX IUIOCKOCTEHN
H [PAMBIX,

CUMMETpPUU MHOTOTPaHHHKOB,
Teopema 0 Tpex
NEepICHIUKYIISpaXx,

BbBIYUCIICHUS JJINH B
MHOTI'OrpaHHUKax

CUMMETpPHH, MapaliebHbIN MEPEHOC; PAaBEHCTBO U
noaobue duryp.

Joka3pIBaTh  YTBEpPXKJCHUS O TOM, 4YTO
LEHTpalbHasl, OCeBasi U 3€pKajbHas CHUMMETPHUH,
MapajvieJIbHbIl TEPEHOC SBJSIOTCS JABUKCHUSMU.
BoinoaHATLIPe0Opa3oBaHus M0100HUs.

OnepupoBaTh MOHATHUSAMU: TpsiMast u chepa
Diinepa.

Pemars T€OMETPUUECKHE
HCIIOJIb30BAHUEM JIBHXKCHMUIA.

Hcnoab30BaTh MpH pelIeHUN 3a7a4 JBUKECHUS
MIPOCTPAHCTBA U UX CBOWCTBA.

CpaBHUBATH U AHAJIU3UPOBATH YTBEPKICHUS
C LEJIbI0 BBISIBICHUS JIOTMYECKH KOPPEKTHBIX H
HEKOPPEKTHBIX PACCYKICHUM.

3aga4dun C

HccaenoBarh oCTpOCHHBIE MOJIEIH.
HUcnonb3oBars nugposbie pecypebl

11 kaacc (ne menee 102 u)

HasBanmue

pa3nena  (TeMbl) OcHOBHbBIC BUIBI 1€ATEJILHOCTH
Kypca (KOJIH4eCTBO OcHoBHOe coepkaHue y4aimxcst
4ACOB)
AHaJIMTHYECKas IloBTOpEHME: KOOpAMHATHI Axryanu3upoBaTb  (GakThl U METOJbI
reoMeTpus BEKTOpa Ha IUIOCKOCTHU U B | IJIJAHUMETPUU, PEJIEBaHTHBIE TeME, MPOBOIUTH
(15 u) IIPOCTPAHCTBE, CKaJISIDHOE | QHAJIOTHH.

NIPOU3BEICHUE BEKTOPOB, CBoauTh JIEHWCTBUS C BEKTOpPAMH K

B TIPOCTPAHCTBE.
YpaBHeHue
MPOXOISIICH Yepe3 IBE TOUKH.

BBIUUCIICHUC YTJIa MCKAY BCKTOpaMU

MIPSIMOI,

AHAJIOTUYHBIM JIEMCTBUAM C HXKOOPAUHATAMMU.
BcenomuuTsh OIIpENETICHUE
CKaJISIPHOTO YMHOXKEHUS U €T0
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YpaBHEHHE TIOCKOCTH, HOPMAJIb,

ypaBHEHHUE
IJIOCKOCTH B OTpE3Kax
BekropHoe IIPOU3BENICHUE.
JInneiinbie HEPaBEHCTBA,

JUHEIHOE MPOTrpaMMHUpPOBaHUE
AHaIUTUYECKHE METO/bI pacuéra

yria MEXIy PSIMBIMU u
IIJIOCKOCTSIMU B
MHOTOTpaHHHKAaX. dopmyna

paccTosiHUs OT TOYKU J10 IJIOCKOCTH
B KOOpJMHATAX.

HaxoxneHue paccrosHui  OT
TOYKH JI0 IUIOCKOCTH B KyOe H
IIPaBUJILHOM TUPAMUJIE

CBOMCTBA. BBIYUCIIATE C MOMOLIBIO CKAISIPHOTO
YMHOXEHHUS JJIMHBI BEKTOPOB, YIJIBI MEXIY
HUMH, YCTaHABJIMBATh IIEPIECHIUKYIAPHOCTD
BEKTOPOB.
BeiBOoAUTHL  ypaBHEHHE IUIOCKOCTH W
(bopMyily pacCTOSHUS OT TOYKH JIO INIOCKOCTH.
Pematn 3aj7a4u, coueras
KOOPJAMHATHBIN Y BEKTOPHBINA METOBI.
IIpoBoauTL  JIOTMYECKHM  KOPPEKTHBIC
JA0Ka3aTeJbHbI¢ PacCy:KIeHHUs IIPHU PEIICHUN
FEOMETPUYECKUX  3aJad Ha I[PUMCHEHHUE
BEKTOPHO-KOOPAMHATHOIOMETOA.
AHanu3upoBaTh Y MOJEJMPOBATL Ha
A3BIKE  T€OMETPUM  pealbHbIC CUTYallUH,
CBSI3aHHBIE BEKTOPAaMHU U KOOPJAHHATAMM.
HccnenoBath oCTpOEHHBIE MOJEINN, B TOM
YHCJIe U C UCIIOJIB30BAaHUEM armapara ajreOpsl.

Hcnoab3oBaTh KOMIIbIOTEPHBIE
IIPOrPaMMBI.
3HaKOMMTBCS C MCTOpPUEH  pa3BUTHS

MaTEMAaTUKN

[HoBTOpEHME,
00001IeHNE
cUCTeMaTH3alusA
3HAHUM

(15 gacoB)

Ceuenus MHOTOTPaHHHUKOB:
CTaHJapTHBIE MHOIOTPaHHUKH,METO/T
CJIEIOB, CTaHIApTHBIE IUJIOCKOCTH,

NIEPECEYCHUS
MPSAMBIX U IIJIOCKOCTEH

[TapamiensHbie IIpsIMBIE u
IIJIOCKOCTH: MapaJulelIbHbIE CEUEHHS,
pacdy€T OTHOUICHUH, YIUIBI  MEXAY
CKPELIUBAIOIIMMUCS MPSIMBIMU

[lepnenukynsapHsie
psiMbIE 51 IIJIOCKOCTH:
CTaHJapTHbIE napbl
MEPIEHIUKYIISPHBIX IUNIOCKOCTEN

U MpSIMBIX,

CUMMETPUU MHOI'OI'PAHHHUKOB,
TeopeMa 0 Tpex
MEePIEHIUKYISIPAX,

CTpouTth ceueHus.

Pemats crepeoMerpuueckue 3agadyd  Ha
JI0Ka3aTeIbCTBO MaTeMaTHYECKUX OTHOIIEHHH,

HaXO0XXJIeHHE

reOMETPUUYECKUX BEIMYMH (JJIUH, YIJIOB,
riomaaei, o0bEMOB).

Hcnoas3oBars pu
CTEPEOMETPUUYECKUX
IUTAaHUMETpUYECKue (PaKkThl U METO/BI.

IIpoBoauTh  JIOTUYECKH  KOPPEKTHBIE
JIOKa3aTeNbHbIE PACCYXACHUS NPU PELICHUU
CTEPEOMETPUUYECKHUX 3a/1a4.

CpaBHHMBATh U aHAJIM3UPOBATH pealTbHBIC
CUTyallud M  BBIABISATH BO3MOXKHOCTh €€
MOJIETTUPOBAHUS HasI3bIKE TEOMETPHUU.

peasibHyI0
CUTYyaIlMI0 Ha SI3bIKE T€OMETPUU U

peleHuu
3a1aq

MopaenupoBaThb
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BBIYMCIICHUS JUITMH B
MHOTOTPaHHUKAX

IToBTOpEHue: IIo1manu
MHOTI'OYTOJIbHUKOB, (hopMyJbl  Jis

Iomaaen, CoOoopakxeHus Moa00usl.
ITmommamun CeueHn
MHOTOTPaHHUKOB: ILJIOIIAIN
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaXeHUs 10100us

HCCJIeI0BATh ITOCTPOCHHBIE MOJENIH, B TOM
YHClie ¥ C UCIIOJIb30BAHUEM alapara ajireopsl.

HUcnoan3oBatb KOMITbIOTEpPHBIE
MPOrpaMMBbI NIPU PELICHUH 3a/1a4.

O0bém
mMHororpannuka (17

1)

O0BéM Tena. Ob6bvem
MPSIMOYTOJIBHOTO ITapaJUIeIICIIUIICA.
3amaun 00ynBOEHUM KyOa, O
KBaJ[paTypeKy0a; O TPUCEKIMH yTJIa.

CrepeomeTpHuuecKue 3a1aqu,
CBsI3aHHBIC C 00BEMOM
MPSMOYTOJIBHOTO TIapaJuIeIICTUIIe/IA.

[TpuknaaHbie 3a1a4n, CBSI3aHHbBIC

C BBEIYMCIIEHUEM 00BéMa
PSIMOYTOJILHOTO
napajuiesienumne/a.

O06BbEM PSIMO TIPU3MBL.
CrepeomeTpHuuecKue 3a1a4u,
CBSI3aHHbBIC c
BBIUHCIICHUEM OO0BEMOBIPAMON
npu3Msbl. [Ipuknanueie3anaqn,
CBSI3aHHBIE ¢ 00BEMOMIIPSAMON

MIPU3MBI.
Boruncnenne o00bEMOB  Tenm ¢
IIOMOUIBIO ONPEAEIEHHOTO
unterpana. OOBEM  HaKJIOHHOM
MIPU3MBI, TUPAMHU/IBL.
®opmyna 00BéMa
MIAPAMU/IBI. OTtHoleHune

00BEMOB MUPAMUJI C OOITUMYTIIOM.
CrepeomeTpruecKkue 3a1aqu,
CBSI3aHHBIE ¢ 00BEMAMUHAKIOHHON

TIPU3MBI,
MHPAMUJIBI.

[Tpuxnagaeie 3a1aun o
TeMe «O0BEMEI T,

CBo00oaHO onepupoBaTh
MOHATUSAMH . 00BEM TeIna, 00BEM
MPSIMOYTOJIBHOTO TIapaJlIeIICITHITE 1A,

®opmyanpoBaTh OCHOBHbIE
cBOiicTBa 0OBEMOB.

Joka3pIBaTh  TeopeMy 00  00béme

IPSIMOYTOJIBHOTO NIapajuleenue1a, CIeICTBUS
n3 HeE.

Pa3pe3arsb
MEePeKIabIBaTh YaCTH.

Pematb  crepeomerpuueckue  3ajaauu,
CBSI3aHHBIC C BBIYHCIICHUEM 00béMa
MPSIMOYTOJIBHOTO Tapajuieenune1a, IpU3Mbl.

CpaBHUBATH | aHAJIU3UPOBATH
YTBEPKACHHS C IIENIbIO BBISIBICHUS JIOTUYECKU

KOPPEKTHBIX u
HEKOPPEKTHBIX PaCCyKICHUI.

AHanu3MpPoOBaTHL M MOJEJMPOBATH Ha
S3bIKE  TEOMETPUU  peajbHble CUTYallUH,
CBA3aHHBIE C OOBEMOM MPSIMOYTOJBLHOTO
napajuieNienuneana, (pu3Mbl, TUPAMHUIBI.

HccnenoBath MocTpoeHHBIE MOJENN, B TOM
YHCIie ¥ C UCIIOJIb30BAaHUEM amapara aireopsl.

BeiBoaurth OCHOBHYIO
UHTETPAbHYI0  (opMyny ISl BBIYUCICHUS
00BEMOB TeT.

Jloka3pIBaTh  TeopeMy 00  00béme
HAKJIOHHOW TIPH3MBI HA TIPUMEpPE TPEYTObHON
MPU3MBI U JJI TPOU3BOJILHOM MTPU3MBIL.

Joka3pIBaTh Teopemy: 00 00BEMe

MHOI'OI'paHHUKH,
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CBI3aHHBIE C OOBEMOM HAKJIIOHHON

nupamMuibl, (HOpMyaHpOBaTh CIEACTBHS U3

npu3Mbl, | Hee: 00bEM yCeu€HHOI mupamubl. BEIBOIUTH
MTUPAMUJIBI. bopmyiny  ans BBIYMCICHHS ~— 00BEMOB
[Tpumenenue 00BEMOB. YCEYEHHOM MUPAMUIBI
Brruuciienue paccTosiHuS hi (o)
TUIOCKOCTH
Tena Hunmaapryeckas HOBEPXHOCTb, CB060IHO onepupoBaTh
BpaleHus. obOpasyromue MOHATUSAMM. HWIMHAPUYECKAs
24 9) LAIHH/APAYECKOI TIOBEPXHOCTH. HOBEPXHOCTh, LMIMHAP. M3ydYaTh CIOCOOEI

Humuaap. [Tpsmoit
KpyroBod  mwimHAp.  Ilnomans
ITOBEPXHOCTU LIWJIMHJPA.

Konnueckas IIOBEPXHOCTb,
obpazyromue KOHUYECKOU
noBepxHoctu.  Konyc.  Ceuenue

KOHYCa MJI0CKOCThIO,TapaiieIbHON

IJIOCKOCTA OCHOBAHMSA. Y CEYEHHBIN

KoHyc. HM300paxkeHHMe KOHYCOB U

YCEUEHHBIX KOHYCOB.

[Tnomane OOKOBOI MOBEPXHOCTH
Y IIOJIHOM ITOBEPXHOCTH KOHYCA.

CrepeoMeTpuueckue 3aJaydl Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
MIOCTPOCHHEM CEUEHUH UWIMHIPA,
KOHYyca.

[IpuknanHele 3amayu, CBSI3aHHBIE
C LMJIMHAPOM

Cdepa u map.

Ilepeceuenune chepsl U 1mapa c
miockocTero.  Kacanme 1mapa u
cheppl  mIOCKOCThIO. Buag wu
n300paXkeHue mapa.

VYpaBuenue chepsl.

[Tnomane cheppl u €€ wacren.
Cummetpus ceps U mmapa.
CrepeomeTpuueckie 3a7adyd Ha

JI0KQ3aTeNbCTBO U BBIYMCIICHUE,

CBSI3aHHBIE CO cepoll U mapom,

IIOCTPOCHUEM HX CEYEHUN

IJIOCKOCTBIO.

MOJYyYCHUS] IMIIMHAPUYECKOW TOBEPXHOCTH,
HWIMHIPA.

N300paxkaTh LWIMHAP U €r0 CEYCHUS
MJIOCKOCTBIO.

CgoOoagHo OIepupoBaTh
NOHSITUSIMU: KOHHYECKAasi TTOBEPXHOCTh,KOHYC,
yceu€HHBIM  KOHYC.  M3ywaTth  crocoObl
MOJIy4YeHUs] KOHUYECKOU MOBEPXHOCTH, KOHYCA.

M300paxkaTh KOHYC U €ro Ce4eHHs
IJIOCKOCTBIO, IPOXOJAIICH Yepe3 OCh, U
IIJIOCKOCTBIO0, NEPIEHANKYJIIIPHON K OCH.

BoiBoauTh bopMyIibI TUISE

BBIYMCIICHUS OOKOBOI U TOJHOU
MOBEPXHOCTEH TEI BpaICHHUS.

Pemats  cTepeoMeTpuueckue - 3aaayd,
CBSI3aHHBIE C TeJlaMH BpAICHUs, HAXOKICHUEM
iomanan OOKOBOM W TOJHOW MOBEPXHOCTH,
IMOCTPOEHUEMCEYEHUN.

Hcnoab3oBaTh 1pU  pEHIEHUH  3a/ad
TUTAHUMETPUYECKUe (PaKThl U METO/BI.

CpaBHHMBaTh u aHAJIU3NPOBATH
YTBEPKACHUS C LEJIbIO BBISIBICHUS JIOTUUECKU
KOPPEKTHBIX U

HEKOPPEKTHBIX PACCYKICHUI.
AHaJIM3MpPOBATh ¥ MOAECJIHPOBATH Ha
A3bIKE  TEOMETPUM  peajbHbIE CUTYallUH,
CBSI3aHHBIE C KOHYCOM MIIMJIUHAPOM.
HccnenoBath MocTpoeHHBIE MOJENN, B TOM
YHCJIE U C MCIIOJIb30BAaHUEM alrapara anreopsl
AKTYyaJau3upoBaTh (HakTbl U METObI

IJIAaHUMCETPHH, PEICBAHTHLBIC TEME,
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[Ipuxnagaeie

IOBCPXHOCTU BPALLICHU»

3aJa4H,

CBsI3aHHBIE CO cepoil HIIapoM.
[ToBTOpeHue: OKpPYKHOCTh Ha

IUIOCKOCTH, BBIYMCIICHUS B
OKPYXKHOCTH, CTaHJapTHBICTIOA00US
Paznuunbie KOMOHMHAINU TeNn

BpaIeHus Y MHOTOT'PaHHUKOB.
SBamaun mno TeMe «Tema wu

NPOBOJUTH AHAJIOTHH.
CBo00oaHO ONepupoBaTh
NOHATUSAMU: cepa W map, MEHTP, PaaUuyc,

nuameTp cdepsl U mapa.

HccaenoBarhb B3aHMHOE
pacmoyioxeHue chepsl U IIOCKOCTH.
dopmyaMpoBaTh omnpeeIeHue

KacaTeJIbHOU IJIOCKOCTH K cdepe.
Jloka3biBaTh TEOpPEMBI O CBOMCTBE H
MPU3HAKE KAacaTeJIbHOM MIOCKOCTH.

BoiBoauTh bopmyny TSI
BBIYKCIICHUS TUTOMIaaK Ccepbl depe3 paauyc
cdepsl.

Pemars  cTepeomeTpuueckue  3aaaud,
CBsI3aHHBIE CO c(epoil U mapoM, HaXOXKJICHHEM
wiomaau cpepbl U e€ 4YacTei, MOCTPOCHUEM
ceueHuit cepbl uapa.

AHATU3MPOBATHL U MOJEJHMPOBATH Ha
A3bIKE  TEOMETPUU  peaJlbHble  CHUTYalluH,
CBSI3aHHBIC C IAPOM U CHEpOoit.

Pemats rmpocThle 3a7aud, B KOTOPBIX
GurypupyroT KOMOWHALMU TeJl BpalIeHUs U
MHOT'OI'PaHHHUKOB.

Hcnoab30BaTh TpHU  pPEHICHWW 33724,
CB3aHHBIX CcO  chepoll U IIapoM,
TUTAHUMETPUYECKUE (PaKThl U METO/BI.

Pemats  cTepeoMeTpuyeckue - 3aaayd,
CBSI3aHHBIE C TEJaMU BPALIEHHUS, TOCTPOCHUEM
CEUEHHI TeN BpalleHMs, C KOMOMHAIUSMH Tell
BpaIEHUs UMHOT'OI'PAaHHHUKOB.

I[IpoBoauTh  JIOTUYECKH  KOPPEKTHBIC
JIOKa3aTeIbHbIE PACCYXAECHUS MpPHU pPELICHUU
r€OMETPHUECKUX  3a]ad,  CBSI3aHHBIX  C
NEePIEHANKYISPHOCTHIO TIIOCKOCTEH.

AHanu3MpoBaTh W MOJEJHPOBATH Ha
A3bIKE  TEOMETPUU  peaJibHble  CHUTYalluH,

CBsI3aHHBIC c
MHOTOI'paHHUKAMH.

HccaenoBarh IMMOCTPOCHHBIC MOJICJIN, B TOM
YHUCJIC U C UCIIOJIb30BAHUCM
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anmapara aareOpsl.

Ilnomann
MOBEPXHOCTH
00BbEMBI KPYTIJIBIX
TeJl

(99)

H

O0béM mumuHApa. Teopema ®
00BEME MTPSAMOTO ITUITUH/PA.
[Tmomaau 60KOBOM  MOJIHOU
MMOBEPXHOCTH IUJIUHIPA.
Brrunciienue 00bEMOB TEJI €
ITOMOIIIBIO OTIPEICTIEHHOTO
uHTerpaia. O6sEM Konyca.
[Tmomany OOKOBOM HMITOIHOM
MMOBEPXHOCTH KOHYCA.
CrepeomeTpHryuecKue 3a1a4u,
CBSI3aHHBIC CBBIYUCIICHHEM
00BEMOBIUIIMHPA, KOHYCA.

[Ipukiagueie 3amadn 10 TeMe
«O0BEMBI U TUTIONIAM TTOBEPXHOCTEH
TEI.

O0béM mmapa ®W  IIAPOBOTO
cektopa. Teopema 06 00bEMe 11apa.
[Tnomane chepsl.

CrepeomeTpHruecKue 3a1a4u,
CBSI3aHHBIC CBBIYHMCIICHUEM O0BEMOB
apa, mapoBOTO CerMEHTA,
1apOBOT0 CEKTOpA.

[Ipukiagueie 3ama4u 1O TeMe
«O0BEMBI  TENM»,  CBS3aHHBIE C
00BEMOM T1apa M TIOMA B0 CHEephI.

CoOTHOIIEHUS MEXITY
TLIOIIAAIMHU MOBEpXHOCTEH u
00BEMaMU TOAOOHEIX TEII.

[Tomo6HbIE Tena B IPOCTPAHCTBE.

N3menenne o0BEMa pu
oA00uH.

CrepeomeTpruecKkue 3a1a4u,
CBSI3aHHBIC C BBIUHCIICHHEM 00BEMOB
TEeJ W TUTOIIAJIeH TTOBEPXHOCTEH

CBoloano OIepUpPOBaTH
MOHSATHSIMU: 00béM  Tela, TUIOIAb
MOBEPXHOCTH.

®opmyanpoBaTh OCHOBHBIE
CBOICTBA OOBEMOB.

Jloka3pIBaTh TeopeMbl: 00 00BEME
mmHApa; o0 o0béMme KoHyca. BbIBOAMTH
hopMyIIbI TUTS BBIYHMCIICHHS 00BéMa

YCEUEHHOI0 KOHYCa.
HccnenoBath MocTpoeHHBIE MOJIENN, B TOM
YHCJIEe U C UCTIOJIB30BAaHUEM arrapara ajreOpsl.
3HaTHL BO3MOXXHOCTH peEIIEHUs 3a7ay Ha

IIOCTPOECHHUE LUPKYJIEM W  JHUHEHKOH, O
KJIACCUYECKUX HEPa3pEUIMMbIX
3a/1a4ax.

CBo0OoaHO OnepupoBaTh
NMOHATHAMM. IIAPOBOM CErMEHT, IIAapOBOU

CJIOH, IIApOBOI CEKTOpP, OCHOBaHUE M BBICOTA
CerMEHTa, OCHOBAaHWE W BBICOTA IIAPOBOTO
CIIosl.

BoiBoauTh  QopMyIIEI
00BEMOB  IIAPOBOTO  CETMEHTA,
CEKTOpa, TUIOIIATUCHEPHI.

Jloka3pIBaTh TeOpeMy 00 00bEMeE mIapa.

Pemats  cTepeomeTpuueckue - 3aaayd,
CBf3aHHBIE C OOBEMOM IIapa, IApOBOTO
CeTMEHTa, MIAPOBOTO CEKTOpa, IUIOMIAIBIO
cdepsl.

CpaBHHMBaTH " aHAJU3MPOBATH
YTBEPKACHHS C IENbI0 BBISIBICHUS JIOTHYECKU

KOPPEKTHBIX u
HEKOPPEKTHBIX PacCyKICHHIH.
AHanu3uMpoBaTh W MOJEJHPOBATH Ha

JJI1 HaAXOXACHUA
mrapoBoOro

S3bIKE  TEOMETPUU  peajbHble CUTYallUH,
CBSI3aHHBIE C O00BEMOM Imapa, IIAPOBOTO
CEerMEHTa, MIAPOBOTO CErMEHTa, IUIOMIA/IBIO
chepsr.

CBoOogno OIepUpPOBaTH
NMOHATHEM. TMOJO00HEIE Tejla B
MIPOCTPAHCTBE.
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BoruncasaTs 00BEMBI TET C TIOMOIIBIO
ONpeEeNEHHOTO UHTErpasa.

Pemiats  crepeoMerpuueckue - 3a1aud,
CBSI3aHHBIE C  COOTHOLIECHUSMH  MEXIY
IUIOMIAIIMA ~ TIOBEpXHOCTEH u  oO0BEMamu
MOAOOHBIX TEI.

IIpoBoauTh  JIOTMYECKHM  KOPPEKTHBIC
AOKAa3aTebHbIe PACCY:KICHUS] IIPU PELICHUU
FEOMETPUYECKUX  3aJay,  CBA3AHHBIX C
BBIUHCJICHHEM OOBEMOB Tel C IOMOIIbIO
ONPEAECIEHHOIO HHTErPAJIA,  HAXOXKIACHUEM
COOTHOUIEHUS MEXIY IJIOIAIMHU
MOBEPXHOCTEH 1 00bEMaMU TOJJOOHBIX TEIL.

AHanuM3MpoBaTh U MOAEJMPOBATH Ha
S3bIKE  TEOMETPUM  pEaJIbHbIE CUTYalluH,
CBsI3aHHbBIE C 00BbEMAMU U MMOBEPXHOCTSIMH Tell,
Ha JIOKa3aTeJIbCTBO M  HA  HAXO0XJICHUE
r€OMETPUYECKUX BETUYNH
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JBuxenns (5

)

JIBrkeHus IIPOCTPAHCTBA.
OTtobpaxeHusl. JBro>keHus u
paBeHcTBO ¢uryp. O0mue cBoiicTa
IBUKECHUH. Buner IBIKECHUH:
napajulesibHbl IEPEHOC, LIEHTpaJIbHAs
CUMMETpHUS, 3epKajbHas CAMMETPHS,
II0BOPOT BOKpPYT HIPSIMOM.
[IpeobpazoBanus nomodus. Ilpsmas
u cepa Diinepa.

I'eomeTpuueckue
MIPUMECHECHHE JBUKCHUS

3aJa4uun Ha

CBo0oaHoO OnepupoOBaThH
MOHSITUSIMM: 0TOOpaKCHHE
MPOCTPAHCTBA Ha ceOs, JIBYDKECHUE
NpPOCTPAaHCTBA;  LIGHTpalibHas, oOceBas W
3epKaJIbHAsi ~ CHUMMETPHUHU,  HapaIeIIbHBINA

IIEPEHOC; PAaBEHCTBO U 1ogooue Gpuryp.
Jloka3pIBaTh YTBEPXKICHHA O TOM, YTO

LHEHTpalbHAasl, oceBast u 3epKajbHast
CUMMETpUH, napasuiebHbIH MepeHoc
SIBJISIFOTCSA JIBUKCHUSIMH. BbInoJaHaTh

npeoOpa3oBaHusl TIOI00MS.

OnepupoBaTh NOHATHSIMU: TIpsIMast |
chepa Ditnepa.

Pemiats  reomerpuueckue
UCIIOJIb30BaHUEM JIBMXKECHUU.

Hcnonb3oBaTh Tpu  peHmICHUH  3a7ad
JIBHKCHHS TIPOCTPAHCTBA M MIX CBOMCTBA.

3aga4du C

CpaBHuBaTH u aHAJIU3UPOBATH
YTBEPXKICHHS C LIEIBIO BBIABICHUSA JIOTUYECKU
KOPPEKTHBIX 51

HEKOPPEKTHBIX PACCyKICHUI.
HccnenoBath NOCTPOSHHBIE MOIEIIH.
Hcnonb3oBath uudpoBbIie

pecypchl
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IHoBTOpEHUE,
00001IeHne
CHCTEeMATH3AIUA
3HAHMH

(17 v)

H

Ob6o0maromiee MOBTOpEHHE
NOHATUH WM METOJIOB  Kypca
r€OMETpUU 10-11 KJIACCOB,
cucTeMaTh3alys 3HaHU.

Hcropus pa3BUTUSA
CTEPEOMETPUH KaK HAyKH U €€ poiib
B pa3BUTUN COBPEMEHHBIX
UH)XXEHEPHBIX M  KOMIIBIOTEPHBIX
TEXHOJIOTUH

Pematp crepeomerpuueckue 3aqayd  Ha

JI0Ka3aTeIbCTBO MaTEMaTHUYECKUX OTHOLLICHUH,
HAXO0XKICHUE

r€OMETPUYECKUX  BEIMYUH  (AJUH, YIJIOB,

iomaaen, o0bEMoB).

HUcnoan3oBatb
CTEPEOMETPUUYECKUX
IUTAHUMETpUYecKHe (DaKThl 1 METOIbI.

IIpoBoauTh  JIOTMYECKH  KOPPEKTHBIE
JIOKa3aTelIbHbIE PACCYXKICHUS NPU pPEUICHUU
CTEPEOMETPUYECKUX M  IJIAHUMETPUUYECKUX
3azay.

CpaBHHUBATH U AHAJM3MPOBATH PEAbHBIC
CUTyallud ¥  BBIABISATH BO3MOXKHOCTh €&
MOJICJINPOBAHUS HASI3bIKE TEOMETPHUU.

MopaenupoBaThb peabHYyIO
CUTyallMl0  Ha  S3bIKE  TE€OMETpUU U
HCCJIeI0BATh TTOCTPOCHHBIE MOJEIH, B TOM
YHCIie ¥ C UCIIOJIb30BAHUEM amapara aireopsl.

Hcnoan3oBarb KOMIIBIOTEPHBIE
[IpOrpamMMBbl IIPU PEIICHUH 3a7a4.

IMonyuyars mnpeacTaBjieHHe O TeOMETPUU
KaK O pa3BUBAIOIIEHCS HayKe, HCCIeayroulei
OKPYXaIOIIM MUpP, CBA3AHHOW C peaJbHbIMU
00BeKTaMH, MOMOTAIOLIEH PEelIUTh peaabHbIe
JKU3HEHHBIE CUTYallUM O POJIM CTEPEOMETPUU

B pa3BUTUHU
COBPEMEHHBIX MH)XCHEPHBIX U KOMITHIOTEPHBIX
TEXHOJIOTUI

npu pelieHuu

3aaa4
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IToypounoe niianuposanue 'EOMETPUS, 10 knacc

(34 B Heaemr0, 34 y4eOHBIX Heaeau, uToro — 102 )

Ne Tema ypoka
n/n oama
BBenenue B crepeoMeTpuio -234

1 OcHOBHbIE OHATHS CTEPEOMETPHUH: TOUKA, NPsiMasi, INIOCKOCTh,IIPOCTPAHCTBO.
OcHognble npaguia u3o0bpadxcenust Ha pUCYHKe NI0CKOCMU, NaAPAINelbHbIX
npAMbIX (Ompe3Kos), cepeduHvl OmpesKd.

2 OcCHOBHBIE OHITHS CTEPEOMETPHUU: TOUKA, MIPSIMasi, IIIOCKOCTb, IPOCTPAaHCTBO. OCHOGHbIE
npasuia u300padiceHusl Ha pucyHke NI0CKOCMU, NapailebHblX NPAMbIX (0MPe3Kos),
cepeounvl ompesKa.

3 [TonsTHs: nepecekarouIrecs MI0CKOCTH, IEPECEKAIOLIUECS MPsAMasi U MJIOCKOCTh;
MIOJIYTIPOCTPAHCTBO.

4 [TonsTHs: nepecekaronuecs II0CKOCTH, IEPECEKAIOIINECS MpsiMasi U INTIOCKOCTh;
MOJIYTIPOCTPAHCTBO.

5 MHororpaHHuKH, U300paXKeHUE TPOCTEHINNX MTPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIIUX OOBEKTOB.

6 MHororpaHHHKH, H300paXKEHUE TPOCTEHIIINX MPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIIUX OOBEKTOB.

7 [TonsiTve 06 aKCMOMATUYECKOM MOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUU 1
CJICJICTBHS U3 HUX.

8 AKCHOMBI CTEPEOMETPUU U CIEJICTBUS U3 HUX.

9 AKCHOMBI CTEPEOMETPUU U CIeACTBUS U3 HUX. CrocoObI 3aJaHus
MPSIMBIX U TUIOCKOCTEH B pocTpancTBe. OO003HAUEHUS NPSIMBIX U IJIOCKOCTEH.

10 N3006paxkeHne ceueHnii mupaMuIbl, Kyoa v Ipu3Mbl, KOTOPBIE MPOXOIAT Yepe3 Ux
pebpa. M3o0paxkeHue nepeceueHus NOTyYeHHBIX MI0CKOCTel. PackpalmBaHNenOCTPOSHHBIX
CEUYEeHMI pa3HbIMH IIBETAMHU.

11 N3o00paxkeHne ceueHni mupaMuibl, Kyoa v MpU3Mbl, KOTOPBIE IPOXOIAT Yepe3 Ux
pebpa. M3o0paskeHue nepeceueHus NOTy4YeHHBIX MII0CKocTel. PackpalmBaHNEeOCTPOSHHBIX
CEUYEeHMI pa3HBIMH IIBETAMHU.

12 N3o0paxkeHne ceueHnii mupaMuIbl, Kyoa U MpU3Mbl, KOTOPBIE MMPOXOAST Yepe3 uxpeodpa.
N300paxeHnue nepeceyeHus NOIy4eHHbIX MII0CKocTel. PackpamBanue
MMOCTPOCHHBIX CEYCHUMN PA3HBIMU IIBETAMHU.

13 N3006paxkeHne ceueHnii mupaMuibl, Kyoa v Ipu3Mbl, KOTOPBIE MPOXOIAT Yepe3 Ux
pebpa. M3o0paskeHue nepeceueHus NOTyYeHHBIX MII0CKoCcTel. PackpalmBaHNEeIOCTPOSHHBIX
CEUYECHHI pa3HbIMHU LIBETAMU.

14 Meroa cnefoB sl TOCTPOEHUS CEYEHU M.

15 Merton cnenoB [yist TocTpoeHus ceueHnit. CBOMCTBA IEPECEUCHUM MPSMBIX U
IJIOCKOCTEM.

16 Merton cineaoB aiig nocTpoeHus ceueHnid. CBOMCTBA MepeceueHn i NPSAMbBIX U
IJIOCKOCTEM.

17 [TocTpoenue ceuenuii B mupamuje, Kyoe mo TpeM Toukam Ha pedpax. Coznanue
BBIHOCHBIX YEpPTEXKEHN U 3aIIUCh IIaroB MOCTPOCHHUS.

18 [Toctpoenue ceuenuii B mupaMmu/ie, Kyoe 1mo TpeM Toukam Ha pedpax. Co3TaHuEeBBIHOCHBIX
YepTEXKEU U 3aiCh IIaroB MOCTPOCHUS.

19 [TocTpoenue ceueHuii B mupaMue, Kyoe mo TpeM Toukam Ha pebpax. Cozmanue

BBIHOCHBIX qepTencei/'I " 3alUChb IIaroB MoCTpOCHUs.
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20 [Toctpoenue ceuenuii B mupamue, Kyoe 1o tpeM Toukam Ha pedpax. Coznanue
BBIHOCHBIX YEPTEXKEHN U 3aIIMCh IIaroB MOCTPOCHHUS.

21 [ToBTOpEHME MIAHUMETPUU: TEOPEMA O MTPOMOPLIUOHANIBHBIX oTpe3kax. [logodue
TPEYrOJIbHUKOB.

22 [ToBropenue mianumerpun: Teopema Menenasi. PacueTsl B ceUeHUsIX Ha
BBIHOCHBIX uepTeskax. Mcropus pa3BUTHS INIAHUMETPUU U CTEPEOMETPUU.

23 KoutpoabHas padora Nel «cAxkcrnomsl ctepeomerpun. CedeHUs»

24 B3aumnoe pacrionoxeHue npsiMbIx B IpocTpancTse. CKpelyBaronyecs npsivble.
[Ipu3naku ckpemuBaromuxcs npsaMbix. [lapamiensHplie npsMble B IPOCTPAHCTBE.

25 Teopema 0 Ccyl1IeCTBOBaHUHU U €AMHCTBEHHOCTH IIPSIMON MapasuleIbHON JaHHOU
NPAMOM, MPOXOSIIEH Yepe3 TOUKY MPOCTPAHCTBA U HE JIeKalllell Ha JaHHOUMPpsIMOil. Jlemma o
[EPECCUCHUH NapAIIEIbHBIX IPSIMBIX IUIOCKOCTBIO.

26 [TapannenpHOCTb TpeX NpAMbIX. Teopema o Tpex napajuieNbHbIX IPSIMBbIX.
Teopema 0 CKpEIMBAOIIMXCA MPSAMBIX.

27 [TapannensHoe npoexktupoBanue. OCHOBHBIE CBOMCTBA MAPALIETLHOTO
poeKTHpoBaHus. M300paxkeHue pasHbIX GUTYp B MapajuIeIbHON MPOSKINH.

28 LentpanpHast mpoeKIus. YTOJI ¢ COHANPABICHHBIMUA CTOPOHAMHU. Y TOJ MEXKTY
MPSIMBIMHU.

29 3aayy Ha JOKa3aTeJIbCTBO U UCCIIEJOBAHUE, CBA3aHHbIE C PACIIONIOKEHUEM
MPSIMBIX B IPOCTPAHCTBE.

30 [ToHsTHA: MapaIIETBbHOCTD MPSIMOM U TUIOCKOCTH B TpocTpaHcTBe. [Ipru3Hak
NapajuIeIbHOCTU MPSMON U TI0CKOCTH. CBONCTBA NapaieIbHOCTH IPSIMON UILIOCKOCTH.

31 I'eomeTpuueckue 3a7aun Ha BBIYMCIEHUE U JJOKA3aTEIbCTBO, CBSI3aHHBIE a
MapajuIeIbHOCTHIO MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.

32 ITocTpoenue ceueHuns, NPOXOAAIIEro Yepe3 JaHHYIO NPSMYIO Ha YEPTEXKE U
MapaJyIENBHOIO IPYTroW MpsiMOil. PacueT OTHOLIEHUH.

33 [TapannenbHas npoekuus, NPUMEHEHUE [l IOCTPOCHUS CeYeHUH Kyba U
napajuienenuneaa. CBolcTBa napaesnenurnesa i Ipu3Mbl.

34 [TapannensHbie ockocTr. [Ipr3Haky napaJIenbHOCTH IBYX MJIOCKOCTEM.

35 Teopema 0 mapamienbHOCTH U €AMHCTBEHHOCTH IJIOCKOCTH, TPOXOIALIEH Yepes
TOUYKY, HE IPUHAJIEKALLYIO JTAHHOM IJIOCKOCTH U CIIEJICTBUS U3 HEE.

36 CaolicTBa napajienbHbIX IJIOCKOCTEMN: 0 MapaJIENbHOCTH NPSMBIX IIEPECEUECHHUS
IIPY NIEPECEUEHUH IBYX MTapaJlIENIbHBIX INIOCKOCTEH TPETHEH.

37 CBoiicTBa mapanenpHbIX MIOCKOCTEN: 00 OTpe3Kax MapajuieIbHbIX MPSIMbIX, 3aKITIOYEHHBIX
MEX 1y apaJuIeIbHBIMU INIOCKOCTSIMH; O NIEPECEUEHUH NIPSAMOI ©
JBYMsI MTapajljIeNIbHBIMH IIJIOCKOCTSMHU.

38 IToBropenue: Teopema Iludaropa Ha MI0CKOCTH.

39 [ToBTOpEHME: TPUTOHOMETPHSI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

40 CBoiicTBa Ky0a 1 MPSMOYTOJILHOTO Napajiesenuesa.

41 Brruncnenue JuiMH 0Tpe3KOB B KyOe U IPSIMOYTOJIBHOM TapalljiesieuIee.

42 [lepneHMKyIApHOCTD NPSAMOM M IIIOCKOCTH. [Ipu3HaK neprneHIuKyIspHOCTH
IIPSIMOM U INIOCKOCTH.

43 [TepneHquKyIsApHOCTD MPSAMOM U IIIOCKOCTH. [Ipu3HAK NepeHINKYIAPHOCTUIIPSIMOM U
IJIOCKOCTH.

44 Teopema o cylecTBOBaHMU U €IMHCTBEHHOCTH IPSAMOM, IPOXOAAIIEH uepes
TOYKY POCTPAHCTBA U NEPIIEHIUKYIIPHON MJIOCKOCTH.

45 [TnockocTH ¥ epneHuKyIIpHbIE UM MPSMbIE B MHOTOTpaHHHUKAX.

46 IInockocTy ¥ NepneHMKyJIIpHbIE UM NPSMbIE B MHOTOTDaHHHKAX.

47 [lepnennukynsp n HaknoHHadA. [locTpoenue neprneHuKyspa u3 TOYKU Ha

MPSMYIO.
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48

Ilepnennukynsp u HakioHHadA. [loctpoeHue neprneHuKyisapa U3 TOYKU Ha

IPSMYIO.

49 Teopema o Tpex nepreHauKyssipax (mpsimasi u oOpaTHast)

50 Teopema 0 Tpex nepneHauKyssipax (mpsmasi 1 o0paTHasi)

o1 VYron Mexny CKpenMBaroIMMKCS IPSIMBIMH.

52 [Touck nepneHAUKYISIPHBIX IPSIMBIX ¢ IOMOILBIO NEPIIEHIUKYIIIPHBIX
IJIOCKOCTEM.

53 OpTOoroHaiabHOE TPOCSKTHUPOBAHUE.

54 [TocTpoenue ceueHuii Kyoa, MpU3MBbIL, MPABHUIIbHON MUPAMHUIBI C TOMOIIBIO
OpPTOTOHAJILHOM MTPOEKIINH.

55 [TocTpoenue ceuenuii Kyoa, MpU3MBbI, MPABHUIIbHON MUPAMHUIBI C TOMOIIBIO
OpPTOTrOHAJILHOM MTPOEKIINH.

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEINIBHO INIOCKOCTH. IlitockocTn cuMMeTpuii B
MHOT'OTpaHHHUKAX.

S7 [Tpu3Hak neprneHUKyIIPHOCTH IPSIMON U IIIOCKOCTH KakK CJIEJICTBUE CUMMETPUH.

58 IIpaBunpHBIE MHOTOTpaHHUKH. Pacuér paccTOssHUM OT TOYKHU 1O IJIOCKOCTH.

59 IIpaBunpHBIE MHOTOTpaHHUKH. PacuéTr paccTOsHUM OT TOYKHU 1O IJIOCKOCTH.

60 Crioco0b! OMYCTUTh NEPIEHIUKYIISAPbI: CHMMETPHS, CABUT TOUKH 1O
NapauIeIbHON MPSAMOM.

61 CnBur no HenapauieabHON NPSIMOM, U3MEHEHHUE PACCTOSIHUM.

62 KonTposbHnas padora Ne 2 «BzaumHoe pacnoJioskeHue npsiMmbiX 1
IUIOCKOCTEH B MPOCTPAHCTBE»

Yrasl u paccrosinust — 164

63 [ToBTOpEHME: Yron Mexay MPsIMbIMU Ha IJIOCKOCTH, TPUTOHOMETPHUS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA KOCUHYCOB.

64 [ToBTOpEHME: YrON MEXAY CKPEIMBAIOIIMMHUCS IPSIMBIMU B IIPOCTPAHCTBE.

65 ['eomeTpryeckue METO/1bl BEIYUCICHUS yTiIa MEXIY MPSMBIMU B
MHOTOTpaHHHUKAX.

66 JIByrpanssiii yrosi. CBONWCTBO JIMHENHBIX YTJIOB JBYTPAHHOIO yIJa.

67 [TepnienpukynsapHble TUIOCKOCTH. CBONCTBA B3aUMHO NEPIIEHIUKYIISPHBIX
IJIOCKOCTEH.

68 [Tpu3Hak neprneHaUKYyIIPHOCTH IUNIOCKOCTEN; TEOpEMa O MPSIMON NIEpeceUeHUs
JBYX TIOCKOCTEH NEPIIEHUKYIIPHBIX TPETHEHN MIIOCKOCTH.

69 [TpstmoyTonbHBIN Mapanienenumnesn; Kyo; u3sMepeHus, CBOMCTBA IPSIMOYTOJIbHOTO
napauleJenunesa.

70 Teopema 0 quaroHaM NIpsIMOYTOJIBHOTO MapaJuIeNIeNUIIea U CIEICTBAE U3 HEE.

71 CrepeomeTpuuecKue U MPUKIIAIHBIE 3a7a491, CBI3aHHBIE CO B3aUMHBIM
PacIoI0KEHUEM MPSMBIX U IIJIOCKOCTEN.

72 IToBTOpEHME: CKpEMMBAIOIINECS TPSAMBIE, ITAPAJUIEIbHBIE TUIOCKOCTH B
CTaH/IapTHBIX MHOTOTPaHHUKAX.

73 [Tapa mapasienbHBIX MIIOCKOCTEN Ha CKPELIMBAIOIINXCS MIPSIMBIX, PACCTOSHUE
MEX1y CKPEIIMBAOIIMMHUCS MPSMBIMU B TIPOCTHIX CUTYALUSX.

74 PaccrostHre OT TOUKM [0 INIOCKOCTH, PACCTOSTHUE OT MPSIMOU JIO MJIOCKOCTH.

75 Brruncnenue paccTossHUNA MEXy CKPEIIMBAOIIUMHUCS MPSMBIMU ¢ TOMOLIBIO
NEPIEHIUKYJIIPHON MJIOCKOCTH.

76 TpexrpanHblil yro, HEpaBeHCTBO I TpeXrpaHHbIX yriaoB. Teopema [Tudaropa,
TEOPEMBI KOCUHYCOB Y CUHYCOB JJIsl TPEXTPAHHOTO yIJia.

77 DeMeHThl ChepruuecKoil FeOMEeTpHH: T'e01e3MUeCKIe JUHUU Ha 3eMIIe.

78 KonTpoabsHas padora Ne 3 «Yriibl 1 paccTOSTHUS»

MHOrorpaHHuKH - 74
79 CucremaTtu3zanus 3HaHUN «MHOIOTPaHHUK U €70 3JIEMEHTHI»
80 [Mupamuna. Buael nupamug. [IpaBunsHas nupamuma.




81 [Tpusma. [Tpsimast u HakJTOHHAs pU3MBl. [IpaBuiIbHAs TTpU3Ma.

82 [IpsimMoit mapasienenure 1, MpsSMOYTOJIbHBIN MMapauieNenume, Kyo.

83 Brinykibsie MHOTOrpanHUKU. Teopema Disiepa.

84 Brinykiibie MHOrorpannuku. Teopema Ditnepa. [IpaBuibHbIe U NOMYTIPaBUIIbHBIC
MHOT'OTPaHHUKH.

85 KonTposbnas padora Ne 4 « MHOrorpaHHMKID)

BekTopsbl B npocTpancTBe — 124

86 [TonsiTve BEKTOpa Ha MJIOCKOCTU U B IIPOCTPAHCTBE.

87 CyMMa BEKTOPOB.

88 Pa3zHocTh BEKTOPOB.

89 [IpaBumo napamienenumnesa.

90 YMHOKEHHE BEKTOpa Ha YUCIIO.

91 PasnosxeHnue BekTopa o 6a3ucy Tpex BEKTOPOB, HE JISKAIUX B OJHOM
TUTOCKOCTH.

92 CkansipHO€ pOU3BEICHNUE.

93 Brruncnenue yria Mexxy BEKTOpPaMU.

94 [Ipocreiimme 3a1a4u ¢ BEKTOPAMHU.

95 [Ipocreiimme 3a1aun ¢ BEKTOpaMH.

96 [Ipocreiimume 3a1auu ¢ BEKTOpaMH.

97 [Ipocreiimme 3a1a4m ¢ BEKTOPAMHU.

IloBTOpEHUe, 00001IeHNEe U CHCTEMATH3AMS 3HAHMI — S4

98 O0o00mIeHne 1 cucTemMaTu3anys 3Hanui «B3anMHoe pacronokeHue npsMbIX U
IUIOCKOCTEH B IPOCTPAHCTBE
99 O06006menne u cucreMaTH3ays 3HaHUH «MHOTOTpaHHUKI
100 Wrorosast koHTponbHAs paboTa
101 Wrorosast koHTpOIBHAS paboTa
102 O06o00meHre 1 cucTeMaTH3aIMs 3HAHWA: aHAJTN3 KOHTPOJIBHOM PaOOTHI.
HTOIO - 1024
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IHoypounoe nianuposanue TEOMETPUSI, 11 knace

(34 B Henet0, 34 yueOHBIX Heeau, HToro — 102 u)

No Jama Tema ypoka
n/n | Ilnan | Daxkm

AHaJMTHYeCcKas reoMeTpus - 154

HOBTOpeHI/Ie TEMBI «KOOpI[I/IHaTI)I BCKTOpA HA INIOCKOCTH U B IIPOCTPAHCTBEY

[ToBTOpeHue TeMpl «CKaIIpHOE IPOU3BEIEHUE BEKTOPOBY

HOBTOpeHI/Ie TeMbI «Bpraucienus yriia MEXXay BEKTOpaMU B ITPOCTPAHCTBE»

[ToBTOpEeHME TEMBI «Y paBHEHHE MPSAMOM, MPOXOIAIIEH Yepe3 IBE TOUKU

ypaBHeHI/Ie IIJIOCKOCTH, HOpMaJib, YPaAaBHCHHUEC IIJIOCKOCTHU B OTPE3KaX.

YpaBHEHME IIII0OCKOCTH, HOPMaJlb, YPaBHEHUE TNIOCKOCTH B OTPE3KaAX.

BexropHoe nponsseneHue.

JluHeiHbIe HEPaBEHCTBA, JTMHEWHOE MPOTrPaMMHUPOBAHHE.

O OINOO| OB WN -

JIuHeiliHbIe HEpaBEHCTBA, JIMHENHOE MPOrpaMMHUPOBAHUE.

=
o

AHanuTHYeCKHUE METOABI pvaéTa yriia MCXAY NpAMBIMU B MHOT'OI'DAHHUKAX.

[
[

AHanuTHYeCcKHue METOABI pvaéTa yriia MCXXAY NpAMBIMU B MHOT'OI'PaAaHHUKAX.

[EY
N

dopmyJiia pacCTOAHUSA OT TOYKH 10 IUNIOCKOCTH B KOOPAMHATAX.
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13 HaxoxxaeHne pacCTOsSHUM OT TOUYKH 10 TUIOCKOCTH B Ky0e.

14 HaxoxneHue pacCTOSIHUM OT TOYKH 10 IUIOCKOCTU B IIPABUIIBHOW NMUpaMULE.

15 KonTtpoabHas padora Ne 1 «cAHauTHYeCKasi reoMeTPHUs»

IloBTOpeEHue, 0000mIeHNe U cucTeMaTH3auus 3HAHUN «MHororpanHuku. Ced4eHUs1 MHOTOTPAHHUKOBY —
154

16 CedeHust MHOTOTPAHHUKOB: CTaHAAPTHHIE MHOTOIPAaHHHKH.

17 CeueHusi MHOTOTPaHHUKOB: METOJ] CIIE/IOB.

18 CeueHust MHOTOI'PaHHUKOB: CTaHIapTHbIE IIJIOCKOCTH, IEPECEUEHUS IIPSIMBIX U
IIJIOCKOCTEM.

19 [TapannenbHble MpsiMble U MIIOCKOCTU: NTApaJuIeIbHbIe CEUCHUS.

20 [TapannenbHble MpsiMbIE U INIOCKOCTU: PacYeT OTHOLICHHIHA.

21 [TapanienpHble MpsiMbIe U IJIOCKOCTHU: YIJIBI MEKY CKPEIINBAIOIIUMUCS
MPSIMBIMHU.

22 [eprieHAUKYIIAPHBIEC MIPSIMBIE U TNIOCKOCTH: CTAHIAPTHBIE TTaphI
MePIEeHIUKYISAPHBIX IIOCKOCTEN U MPSMBIX, CAMMETPUH MHOTOI'PAaHHUKOB.

23 [eprieHAUKYIApHBIE IPSIMBIE U THIOCKOCTH: TEOPEMa O TPEX NEePHIEHINKYIAPaX.

24 [lepnieHIuKymsipHBIE MIPSAMBIE U INIOCKOCTH: BEIYUCICHUS JIUH B
MHOTOTpaHHHUKAX.

25 [ToBTOpEHME: MIOMIAAX MHOTOYTOJIEHUKOB, (POPMYJIBI AJIs TUIOIIA IEH,
COOOpaKeHHS MTOA00HS.

26 [ToBTOpEHME: MIOLMAAX MHOTOYTOJILHUKOB, (POPMYIIBI IS TIIOIIACH,
COOOpaKEeHHS ITOA00HS.

27 [ToBTOpEeHMeE: MIOIIaA MHOTOYTOJILHUKOB, (DOPMYIIBI JIJIs TUTOIIAICH,
COOOpaKeHHS MTOA00HS.

28 [omaau ceyeHnii MHOrOrpaHHUKOB: TUIOILA/IA IOBEPXHOCTEM, pa3pe3aHus Ha
4acTH, COOOpa)KeHUs MOI00usI.

29 [Tnomaau ceueHniit MHOrOIpaHHUKOB: TUIOIIAAM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpakeHUs MOI00US.

30 Kontpoabuas padora Ne 2 «IloBropenne: MuororpanHuku. CeyeHust
MHOTOTPAHHUKOB)

O0bém MHOrorpannnka — 174

31 O6nem tena. O6beM MPSMOYTOJIBHOTO MapajuieenuIeia.

32 3amaun 00 yBOoeHUH Ky0a, 0 KBajparype Ky0a; 0 TpUCEKIIUN yIia.

33 CrepeomeTpHUyecKHe 3a]]auu, CBSI3aHHbIE C 00BEMOM MPSAMOYTOJIEHOTO
napasiesienunesaa.

34 [Ipuknaanble 3a7jauu, CBA3aHHbIE C BEIUMCIIEHUEM 00beMa MPSMOYTOJIBHOTO
napasJiesienunena.

35 O0BeM npsSMOi TPU3MBIL.

36 CrepeomeTprdecKue 3a1a4u, CBI3aHHBIC C BEIYUCICHHEM 00BEMOB TIPSIMOMA
MIPU3MBI.

37 IIpuknaanble 3a7a4u, CBsI3aHHBIE ¢ 00BEMOM MPSIMOI PU3MBI.

38 Brrurcnenne 00beMOB TeJ ¢ TOMOIIBIO ONpeielIieHHOro nHTerpaia. OobemM
HAKJIOHHOW MPU3MBI.

39 Brruucnenune 00beMOB TeJ ¢ TOMOIIBIO OnpeeeHHoro nHTerpaia. Oobem
HAKJIOHHOW MHPaMHUJIBI.

40 dopmyna oobema nupamuibl. OTHOLIEHHE 00bEMOB MUPAMUJL C OOIIIUM YTJIOM.

41 ®dopmyna oobeMa nupamusl. OTHOIIEHHE 0OBEMOB TUPAMUJL C OOIIIUM YIJIOM.

42 CrepeoMeTpuyecKre 3aJjauu, CBI3aHHbIE C BRIYUCIEHHEM 00bEMOB HAaKJIOHHON
MIPU3MBI.

43 CrepeomeTpHuyuecKue 3aJa4M, CBsI3aHHBIE ¢ 00beMaMu MTUPaAMUJIBL.

44 [Ipuknagueie 3agaun 1o Teme «O0BEMBI TE», CBI3aHHBIC ¢ 00bEMOM HAKJIOHHOM
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IIPU3MBL.

45 [Ipuknaansie 3agaun no TeMe «O0BEMBI T, CBSI3aHHBIE ¢ 00BEMOM MTUPAMUIBI.

46 [Tpumenenne o6beMoB. Beruucienue paccTosHus 10 IIOCKOCTH.

47 KontpoabHnas padora Ne 3 «O0beM MHOTOTpaHHHKA)

Tesna Bpamenus — 244

48 Hunuuapudeckast TOBEPXHOCTh, 00pa3yroIIne HUIHHIPUIECKON TTOBEPXHOCTH.

49 Humuaap. [psmoit kpyrosoit nrmmHAp. [nomaas noBepXHOCTH IUIUHIpA.

50 Konnueckas moBepXxHOCTb, 00pa3yronue KOHHUecKoi nosepxHoctu. Konyc.

o1 Ceuenue KOHyca MJI0CKOCTBIO, TapajIeIbHON TNIOCKOCTH OCHOBAHUS.

52 VYceuenHsblil koHyc. M300pakeHne KOHYCOB U yCEYEHHBIX KOHYCOB.

53 [Tnomraape GOKOBOM ¥ MOJTHOM MOBEPXHOCTH KOHYCA.

54 [Tomaae GOKOBOM M TIOJIHON TOBEPXHOCTH KOHYCA.

55 CrepeomeTpruecKue 3aJja4 Ha I0Ka3aTeIbCTBO U BEIYUCICHUE, TOCTPOCHUEM
CeUeHUH UIMHAPA, KOHYCA.

56 CrepeomeTpHruecKue 3aa4u Ha JOKA3aTeIbCTBO U BBIUUCIIEHUE, TOCTPOCHUEM
CeUSHHI IIIITMH/IPA, KOHYCA.

57 [IpuknanHble 3a1a4u, CBI3aHHBIC C IHIUHAPOM.

58 [TpuknagHble 3a7a9u, CBI3aHHBIC C IFITUHIPOM.

59 Cdepa u map.

60 [Tepeceuenue ceps u mapa c mwiockocteio. Kacanue mapa u cdepbl
IJI0CKOCTRI0. By 1 n3o6paxenue mapa.

61 [Tepeceuenue cepsl u mapa c miockocteio. Kacanue mapa u cdepbl
IJIOCKOCTRI0. By 1 n3o0paxenue mapa.

62 VYpasuenue chepsl. [Lnomans chepsl u ee yacteil.

63 Cummerpus chepsl 1 mapa.

64 CrepeoMeTpuuecKre 3a7a4ui Ha 10Ka3aTeIbCTBO U BBIYUCIICHUE, CBA3aHHBIE CO
cdepoii u mapom, HOCTPOSHUEM UX CEYEHUH TIIOCKOCTBIO.

65 CrepeomeTprueckue 3aa4u Ha JOKAa3aTeIbCTBO U BHIYUCIICHHUE, CBS3aHHBIE CO
cdepoii u mapom, HOCTPOCHUEM UX CEYEHUH IIIOCKOCTHIO.

66 [Tpuknagnble 3a7a9u, CBSI3aHHBIE CO CHEPO U MIAPOM.

67 [ToBTOpEeHUEe: OKPYKHOCTH HA TUIOCKOCTH, BEIYMCIICHHS B OKPY>KHOCTH,
CTaHJapTHHIC TTOI00USI.

68 Paznuunble KOMOMHALIMY T€JT BpaIlEHHs] U MHOTOTPAHHUKOB.

69 3agauu no Teme «Tena U TOBEPXHOCTHU BpAIIEHUS»

70 3anaun no Teme «Tena 1 MOBEPXHOCTH BpalLlEHUS»

71 KontpoabHnas padora Ne 4 «Tesia 1 nOBepXHOCTH BpallleHHsD)

IInomanu mMoBEepXHOCTH M 00BEMBI KPYIJIBIX TeJ — 94

72 O6wem nunusapa. Teopema 06 00beMe NPSIMOro HMIUHAPA.

73 Brruucnenune 00beMOB TeJ ¢ TOMOIIBIO OnpeeneHHoro naTerpaia. OobeM
KOHYCa.

74 [Tmomaau 60KOBOM 1 TTOTHOM MOBEPXHOCTH KOHYCA.

75 CrepeomeTpuueckue 3aauu, CBSI3aHHbIE C BEIYUCIEHHEM 00bEMOB LIMIIMH/IPA,
KOHYCa.

76 [Ipuknagueie 3agaun 10 TeMe «OOBEMBI U TIIOMIAN TTOBEPXHOCTEHN TEll.

77 O06nem mapa u mapoBoro cekropa. Teopema 06 oobeme mapa. [lmomans chepsr.
CrepeoMeTpuuecKre 3aJjaui, CBSI3aHHbIE C BBIYMCIEHHEM 00BEMOB I1apa,
[IIAPOBOTO CEIMEHTA M IIIAPOBOTO CEKTOPA.

78 [Ipuknagueie 3agaun 10 TeMe «OOBEMBI TE», CBSI3aHHBIE C 00HEMOM IIapa u
omazbio cepsl. COOTHOIIEHUS MEX Ty TUTOMIAISIMU TIOBEPXHOCTEH 1
00BEMaMH TOT00HBIX TEII.

79 [TonoOHbIe Tena B mpocTpancTBe. MI3MeHeHne o0bema nmpu mog00uH.
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CrepeoMeTpuueckre 3aauu, CBI3aHHbIE C BEIUMCICHHEM 00bEMOB TEJ U
IJTIONIaZeH TOBEPXHOCTEH.

80 Kontpoabnas padora Ne 5 «Iliiomaau moBepxXHoCTH H 00 beMbl KPYIJIbIX
Te»

JABukeHus — Su

81 JBuxxenust npoctpanctBa. OTobpaxkeHus. [[BuxeHUs U paBeHCTBO QUTY.
OOm1me cBoiicTBa IBUKCHUH.

82 Buasl nBukeHui: apajuieIbHbIN IEPEHOC, HEHTPAIbHAS CHMMETPHSL, 3€pKaIbHas
CUMMETpHS, TOBOPOT BOKPYT MPSIMOM.

83 [IpeobpazoBanus momodus. [Ipsimast u cdepa Diinepa.

84 I'eomeTprueckue 3aaun Ha IPUMEHEHNE JIBUKCHUS.

85 KonTpoabHas padora Ne 6 «BeKTOpbI B IPOCTPAHCTBE»

IloBTOpEHUe, 00001IeHNEe U CUCTEeMATU3ALMS 3HAHUN — 174

86 Ob6o0maroree MOBTOPEHKE MOHATHIA U METOI0B Kypca reomerpun 10-11 xmaccos,
cucreMarusanus 3HaHui: «[lapajieabHOCTh IPSIMBIX U IUIOCKOCTEN B
MIPOCTPAHCTBEY

87 Oo6o0maroree MOBTOPEHUE MMOHATHI M METOZ0B Kypca reomerpun 10-11 xmaccos,
cUCTeMaTu3alus 3HaHul: «BeKTOphI B IPOCTPAHCTBE»

88 O6o61maroniee MOBTOPEHUE MOHITHI U METOJI0B Kypca reometpuu 10-11 kimaccos,
cUCTeMaTu3alus 3HaHui: «BeKTOpbI B IPOCTPAHCTBEY

89 Oo6o0maroree MOBTOPEHUE MOHATHI U METOZ0B Kypca reomerpun 10-11 ximaccos,
cucremarnzanus 3HaHui: «O0beM MHOTOTPaHHUKA)

90 O6o61maroniee MOBTOPEHHE MOHATHIA U METO10B Kypca reomerpun 10-11 kimaccos,
cucremarnzanus 3HaHui: «OO0beM MHOTOTPaHHUKA)

91 O6o61maroniee MOBTOPEHHE MOHATHIA U METOI0B Kypca reomerpun 10-11 kinaccos,
cuctemarusanus 3HaHui: «[lmomaan moBepXHOCTH U 00BEMBI KPYTJIBIX TEIDY

92 Oo6o0m1aroniee MOBTOPEHNE MOHATHI U MeTOJI0B Kypca reomerpun 10-11 kmaccos,
cucreMaTru3anus 3HaHui: «llnomaay noBepXHOCTH U 0OBbEMBI KPYTIIBIX TEID»

93 HroroBasi KoHTpPoIbHas padoTa

94 Hrorosasi kKoHTpoOJIbHasI padoTa

95 [ToBTOpenue, 06001IEeHNE U CUCTEMATH3ALMs 3HAHUH.

96 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX HHKCHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTHIA.

97 HcTopus pa3BUTHS CTEPEOMETPHH KaK HAYKH U €€ POJIb B Pa3BUTHH
COBPEMEHHBIX HHKCHEPHBIX B KOMIIBIOTEPHBIX TEXHOJIOTHIA.

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

99 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX HHKCHEPHBIX H KOMITBIOTEPHBIX TEXHOJIOTHHA.

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

101 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJIb B Pa3BUTHU
COBPEMEHHBIX HHKCHEPHBIX H KOMIIBIOTEPHBIX TEXHOJIOTHIA.

102 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJIb B Pa3BUTHU
COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHA.

HTOIO - 1024
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