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IHHOACHUTEJBHAA 3AIINCKA
HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

['eomerpust sBIsieTCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CpeIHEro obuiero oOpa3oBaHus, Tak Kak
o0ecrieynBaeT BO3MOXKHOCTh W3YYEHHUS AMCLUUIUIMH €CTECTBEHHOHAYYHON HANpaBICHHOCTH W MPEIMETOB
IryMaHUTapHOro 1ukia. [TockonbKy jgoruueckoe MbllieHHe, GOpMUPYyEeMOe IpU U3Y4E€HUH OOy4aroIUMUCS
MOHATUMHBIX OCHOB T'€OMETPHM, IPH JI0Ka3aTelIbCTBE TEOPEM U IIOCTPOCHHUM LENOYKH JIOTHYECKHX
YTBEPKACHUM IPU PEIICHUU TIEeOMETPUYECKMX 3a7ad, YMEHHUE BBIABUIATH M OIPOBEPraTb TUIIOTE3BI
HEMOCPECTBEHHO UCIIOJIb3YIOTCS IPU PEIIEHUH 3a/ay €CTECTBEHHOHAYYHOIO LIMKJIA, B YACTHOCTHU (PU3HUECKUX
3a1a4.

Llenp ocBoeHHUs mporpaMmbl ydeOHOTO Kypca «l'eoMeTpusi» Ha yriIyONE€HHOM YpOBHE — pa3BUTHE
WH/IMBUYAIBHBIX CIIOCOOHOCTEH 00y4YarOMIMXCs IPU U3YYEHUH T€OMETPHH, KaK COCTABIISIOIIEH MPeIMETHOM
obmactu «MaremaTrka 1 HHPOpPMAaTHKa) Yepe3 oOecreueHrne BO3MOKHOCTH TPUOOPETEHUS M CTIONIb30BAHMS
Oosiee TIIyOOKHMX T'€OMETPHUYECKUX 3HAHUH W NIEHCTBUH, CIIENU(UYHBIX T€OMETPUH, U HEOOXOIUMBIX IS
YCIIEIIHOTr0 MPO(heCcCHOHAIBHOT0 00pa30BaHus, CBA3aHHOTO C UCIIOJIb30BAaHUEM MAaTEMATUKH.

[IpuopuTeTHBIMM 3ajlayaMd Kypca TIeOMETpUM Ha YIrIyOJEHHOM YpOBHE, pPACHIMPSIOUIMMU U
YCUIMBAIOIUMH Kypc 0a30BOr0 YpOBHS, SIBJISIOTCS:

® paclIMpeHue NPeACTaBICHUs O TEOMETPUH KaK YaCTH MUPOBOU KyJIbTYpbl U (POPMHUPOBAHUE OCO3HAHMUS

B3alMOCBS3U T'€OMETPUU C OKPYKAIOLIUM MUPOM;

¢ hopMupoBaHme MpeACTaBICHUS O MPOCTPAHCTBEHHBIX (HUTypax Kak O BaKHEHIINX MaTeMaTHYECKUX
MOZEJISAX, TO3BOJISIIOIIMX ONMCHIBATh M U3y4aTh PA3HBIE SBJICHUS OKPYKAIOLIEro MUpPa; 3HaHWE NOHATUHHOTO
anmnapara 1o pasneiny «CrepeoMeTpus» IKOJIBHOIO Kypca F€OMETPUH;

¢ hopMupoBaHNe yMEHHs BIAJETh OCHOBHBIMH IOHSATHSAMH O TPOCTPAHCTBEHHBIX (UTYypax M HX
OCHOBHBIMM CBOMCTBAaMU; 3HaHUE TeOpeM, GOpMYJI U YMEHHE UX IPUMEHSTh; YMEHHUS JJOKa3bIBaTh TEOPEMBI U
HaXOJUTh HECTAHJAPTHBIE CIOCOOBI PELICHUS 3a1a4;

¢ (GopMHpOBaHHE YMEHHUS paclO3HaBaTh Ha YepTekaxX, MOAEISAX U B pealbHOM MHUPE MHOTOIPaHHUKU U
Tejla BpallleHKs; KOHCTPYUPOBATh TEOMETPUYECKHAE MOJIEIIH;

¢ popMupoBaHNEe MOHUMaHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO TIOCTPOCHUSI MaTeMaTUYECKHX TEOpui;
(dbopMHpOBaHKE TOHUMAHUS POJIM AKCHOMATUKH MIPU MIPOBEAEHUH PacCyKICHUM;

¢ popMupoBaHre yMEHMs BIAJETh METOJAMM JI0OKA3aTENbCTB U QJITOPUTMOB PELICHHUS; YMEHHUS HX
IIPUMEHSATH, IIPOBOJUTH JI0KA3aTEIbHBIE PACCYKIEHU B XOJ€ PELICHUS CTEPEOMETPUYECKUX 3a1a4d U 3a1a4 C
NPAaKTUYECKUM COJEp)KaHUEeM; (OPMHPOBAHUE MPEJACTABICHUS O HEOOXOAMMOCTH JI0Ka3aTeabCTB IpPHU
00OCHOBAaHMU MAaTE€MaTHYECKUX YTBEPXKICHUH U pOJM AaKCHOMAaTUKM B MPOBEACHUU JIEAYKTUBHBIX
pacCyXJIeHUH;

® pa3BUTHE M COBEPIICHCTBOBAHWE MHTEJUIEKTYAJIbHBIX M TBOPYECKUX CHOCOOHOCTEHN oOyuaromuxcs,
ITO3HABATEJIbHOW AKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHUHN, KpUTUYHOCTH MBIIUIEHUS, NHTEpECA K U3YUEHUIO
TrE€OMETPUH;

¢ popMupoBanre (GYHKIMOHAIBHOH TI'PAaMOTHOCTH, PEIEBAHTHOW TE€OMETPUHU: YMEHHUS paclo3HaBaTb
MIPOSIBJICHUS] TEOMETPUUECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX )KU3HEHHBIX CUTYaIUsIX U
IIPU U3YyYEHUH JIPYTUX Y4EOHBIX MPEIMETOB, IPOSBICHUS 3aBUCIMOCTEN 1 3aKOHOMEPHOCTEH, MOJICINPOBAHUS
peanbHBIX CUTYyALMH, NCCIEIOBAHUS IOCTPOCHHBIX MOJIENEH, HHTEPIIPETALIMHU [TOIYYEHHBIX PE3YJIbTATOB.

OcHoBHBIE conepxaTenbHble IMHUK Kypea «I'eomerpun» B 10—11 kmaccax: «lIpsimeie u muiockoctu B
IIPOCTpPaHCTBE», «MHOrorpaHHukn», «Temna BpameHus», «BEKTOpbl M KOOPAMHATHI B MPOCTPAHCTBEY,
«/IBU>KEHMSI B IPOCTPAHCTBEY.



CdhopmynupoBanHoe B DenepaabHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM CTaHIAPTE CPEIHEro
obmiero oOpa3oBaHMs TpeOOBaHME «YMETh OINEPUPOBATH MOHATUAMUY», PEJICBAHTHBIX T€OMETPUM Ha
yray6néaaoM ypoBHe oOydenus B10—11 kiaccax, OTHOCUTCS KO BCEM COJEPKATEIBHBIM JIMHUSAM Y4eOHOTO
Kypca, a GopMHpoBaHHE JIOTUYECKUX YMEHUHN pacrpeaensieTcsl He TOJIbKO MO COAepKATeNbHBIM JIMHUSAM, HO U
no rogam oOyuenus. CoaepkaHue 0oOpa30BaHUS, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTaM OCBOCHHUS
[TpumepHoii paboueil mporpamMmbl, pacipeAesEHHBIM 110 ToJjaM 00yueHusl, CTPYKTYpPUPOBAHO TaKuM 00pa3om,
YTOOBl KO BCEM OCHOBHBIM, MPUHIMIHAIBLHBIM BOIIpOcaM oOyuaroluecs: oOpamaiuch HEOJAHOKPATHO. DTO
MO3BOJISICT OPTraHU30BaTh OBJAJEHUE T'€OMETPHUCCKUMH MOHATHUSAMH W HaBbIKAMHM IIOCJIEJOBATENbHO U
MOCTYIATENBHO, C COOIOICHUEM IPUHIIUIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHMSI BKJIIOYATh B OOLIYIO CUCTEMY
TE€OMETPHUECKUX NPEACTAaBICHUN OOYyYaloUMXcs, pacmupsas ©  yroyonss e€, o0pa3ys NIpodHbIe
MHOYKECTBEHHBIE CBSI3H.

[lepexoa kK U3y4EHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE ITO3BOJISCT:

— co3/1ath ycioBus A nuddepeHnpanuu o0ydyeHus, IOCTPOSHUS UHIMBUIyaJbHBIX 00pa30BaTEIbHbBIX
porpaMM; 00ecreyuTh yriayOnEHHOe WM3YYeHHE T'€OMETPUU KaK COCTABIAIOIIEeH y4eOHOro mpeamMera
«Maremarukay,

— MOJITOTOBUTH OOYyYarOIIMXCAd K MPOAODKEHUI0 M3YYeHHs] MaTeMaTUKH ¢ y4y€ToM BbIOOpa Oymyrieit
npodeccuu, obecrneynBasi IPEeeMCTBEHHOCTh MEXKAY OOIIKUM U TPpOo(deCcCHOHATbLHBIM 00pPa30BaHUEM.

MecTo y4eOHOro Kypca B yueOHOM IIaHe

B YueOnoMm muiane Ha u3yueHue yriyoaéHHoro kypca reomerpuu B 10—11 kinaccax oTBOIUTCS HE MEHee
3 y4eOHBIX YacOB B HEJIEJIIO B TEUCHHUE KaXI0T0 rojia 00yueHHsl, BCEro 3a JiBa roja o0yueHus — He MeHee 204
y4eOHBIX YaCOB.

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

OcBoenue yueOHOTO Kypca «l'eoMeTpusi» Ha YpOBHE CPEIHEro 00IIero o0pa3oBaHusl TOJKHO
oOecmeunBaTh AOCTHIXKCHUC CIICAYIOINX NPEIMETHBIX 06pa30BaT€J'IIaHI)IX PE3YyIbTAaTOB:

10 kaace

e (CB00OAHO ONMEPUPOBATH OCHOBHBIMU MOHSATHSMHU CTEPEOMETPHUH MPU PELIEHUH 33/1a4 U POBEJACHUN
MAaTE€MaTHYECKUX PACCYKICHUMN.

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

e KiraccudunupoBarh B3aMMHOE PACIIOIOKEHUE MPSIMBIX B MIPOCTPAHCTBE; TUIOCKOCTEH B MPOCTPAHCTBE;
MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

e (CB00OOAHO ONEpPUPOBATH MOHATHUAMHU, CBSA3aHHBIMU C YIJIaMU B IPOCTPAHCTBE: MEXKY MPSIMBIMU B
MIPOCTPAHCTBE; MEXKTY MIPSMOM U TIOCKOCTBIO.

e  (CB00OOAHO OMIEPUPOBATH MOHATHIMH, CBI3aHHBIMU C MHOTOTDAHHHKAMH.

e (CB00OAHO pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHUKOB (MIpH3Ma, MUPAMUJIA, MPSIMOYTOIbHBIN
napajuiesenumnes, Kyo).

e KiaccudunupoBarb MHOTOTPAHHHUKH, BEIOMPAst OCHOBAHHMS [T KITACCU(UKAIUH.

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

e  BrimonHATH MapasuieIbHOE, EHTPAIbHOE U OPTOrOHAIBHOE MPOCKTHPOBAHUE (PUTYp HA TIOCKOCTH;
BBITIONHSATH N300pakeHus (PUryp Ha MIOCKOCTH.



Ctpouth ceyeHHs] MHOTOTPaHHUKOB Pa3IMYHBIMH METOAAMHU, BBIMOJIHATH (BBIHOCHBIE) IJIOCKHE YEPTEKH
W3 PUCYHKOB MPOCTHIX 00BEMHBIX (PHUTYp: BUI CBEPXY, COOKY, CHHU3Y.

BoruucisaTs miomaay noBepXHocTe MHOTOTPAHHUKOB (MpU3Ma, MUPaMHIa), TEOMETPUUYECKUX TEJ C
MpUMEHEHHEM (HOPMYIL

CB000OHO OmNEepHpoBaTh MOHATHAMH: CUMMETPUSI B IPOCTPAHCTBE; LIEHTP, OCh U MIOCKOCTh CUMMETPHH;
LEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

CB00OIHO OTIEPUPOBATH OHATUSIMHU, COOTBETCTBYIOIIUMHU BEKTOPAM M KOOPIMHATAM B IPOCTPAHCTBE.
BpInosHATE AEHCTBUS HAJl BEKTOPAMMU.

Pemate 3amaunM Ha [0Ka3aTENbCTBO MAaTEMAaTHYECKHUX OTHOLICHUA M HAXOXKICHHE T€OMETPUUYECKUX
BEJIMYHH, PUMEHSSI H3BECTHBIC METO/IBI TP PEIICHUY MAaTEMAaTHIECKHIX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO
YPOBHSI CIIOKHOCTH.

[TpuMeHsITh MpPOCTEUINE MPOTPAMMHBIC CPENICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI MPHU
pElIeHUU CTEPEOMETPUUYECKUX 3a]1a4.

N3Biekath, mpeoOpa3oBBIBATE K HHTEPIPETUPOBATH HHPOPMAIIHIO O TPOCTPAHCTBEHHBIX T€OMETPHUICCKHIX
¢burypax, IpeICTaBICHHYIO Ha YepTeKaxX U PUCYHKaX.

[TpuMeHsITh TIOMyYeHHBIC 3HAHWS HAa TPAKTHKE: CPaBHUBATh W AHAIM3UPOBATH PEAbHBIC CHTYAIlHH,
MPUMCHSITh M3yYCHHBIC IOHSATHS B IMPOIECCE TMOWCKA PEHICHUS MaTeMaTHYeCKH chOopMyTUpOBaHHOM
MPOOJIEMBI, MOJICITPOBAThH PEATbHBIC CUTYaIlUU Ha SI3bIKE TEOMETPUH, UCCIICIOBATh TOCTPOSHHBIC MOJICITH
C HCIOJIb30BAaHWEM TI'E€OMETPUUECKUX TMOHATHH M TEOpeM, ammapara ajireOpbl; pelarh MPaKTHYECKHe
3aJla4yu, CBSI3aHHbIE C HAXOXKICHHUEM IeOMETPHUYECKHUX BEIHYUH.

Nwmets mpencraBieHuss 00 OCHOBHBIX JTallax pPa3BUTHUS T€OMETPUU KaK COCTABHOHM yacTH (pyHAameHTa
Pa3BUTUS TEXHOJIOTHA.

11 kaace

CB00OOHO OmEpupOBaTh MOHITUSIMH, CBSI3aHHBIMU C LIMJIMHAPUYECKON, KOHUYECKON U chepruuecKoi
MOBEPXHOCTSAMU; OOBSACHATH CIIOCOOBI MOTyYEHHUS.

OnepupoBaTh NOHATUSAMHU, CBI3aHHBIMU C T€JIAMU BPALIEHUS: [IMJIMHIPOM, KOHYCOM, Cepoii U IapoM.
Pacnio3naBath Tena BparieHus (LMIMHIP, KOHYC, cdepa U 1map) U 0ObSICHATh CHOCOOBI MOTy4eHHs Tell
BpalleHHs.

KnaccudumupoBats B3auMHOE pacrosiokeHne chepsl U MI0CKOCTH.

BbruncnsTe BETUYUHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEJI BpallleHHsI; 00bEMBI M TUIOIIAIU TOBEPXHOCTEH
MHOT'OI'PaHHHUKOB U TeJl BPAIllEHUs], FEOMETPUUECKUX TeJl C TPUMEHEHHEM (HOpMYI.

CB000/IHO OMEpHPOBATh MOHATUAMH, CBA3aHHBIMU C KOMOMHAIMAMU TEJ BPALEHUS ¥ MHOTOIPaHHUKOB:
MHOTOI'paHHHK, BIMCAHHBIN B cepy U OMHMCAHHBIN 0KOJI0 cepsl; cepa, BOUCAHHAS B MHOTOTPAHHUK WIIH
TE€JI0 BpallleHUs.

BbruncnsTe COOTHOLIEHUS] MEXAY MJIOMIAASIMH TOBEPXHOCTENH U 00bEMaMU OTIOOHBIX Tell.

N300paxaTth m3ydaemble (GUTYpbI; BBINOIHATH (BBIHOCHBIE) IUIOCKHME YEPTEXKH M3 PUCYHKOB MPOCTHIX
00BEMHBIX (UTYp: BUJI CBEpXY, COOKY, CHU3Y; CTPOUThH CEYCHHUS TeJl BPAILCHHUSI.

W3Bnekatb, UWHTEpHpETHpPOBaTh U  NpeoOpa3oBbIBaTh  UHGOPMALMIO O  MPOCTPAHCTBEHHBIX
reoOMeTpHUECKUX (PUTypax, MpeICTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

CB000OIHO OMIEpUPOBATH OHITHEM BEKTOP B IPOCTPAHCTBE.

BbInonHATE onepanuy Hajl BEKTOPaMH.

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



e PemaTh reoMeTpUYECKHE 3a/1a4¥ HA BBIUMCICHUE YIJIOB MEXY NPSIMBIMH U IJIOCKOCTSIMU; BBIYMCIICHHUE
pacCTOSIHUM OT TOYKHM [0 IUIOCKOCTH; B LIEJIOM, HA MPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METOJAA MpPH
peuieHun.

e (CB0OOAHO OIEPHPOBATH IMOHSATUSMH, CBS3aHHBIMU C JBHXKCHHEM B MPOCTPAHCTBE;, 3HATH CBOWCTBA
IBIDKECHUH.

®  BBINOJIHATH U300paKEeHNsI MHOTOIPAHHUKOM M Tell BpallleHHsI TPU apajuieIbHOM IepeHoce, HEHTpaIbHOU
CUMMETPUH, 3epPKAIbHON CUMMETPHH, IIPU IIOBOPOTE BOKPYT IMPSIMOI; TpeoOpa3oBaHus Moa00us.

e CrpouTh CceueHHMS MHOTOTPAHHUKOB M TeJl BpallCHUs: CEUYEHUs UWIuHApa (MapauiebHO U
MEPIEHUKYISIPHO OCH), CeYeHHUs KOoHyca (mapajuiebHOe OCHOBAHUIO U MPOXOJSIIEe Yepe3 BEPILIUHY),
CEYEeHHs 1Iapa.

e lcnosnb30BaTh METObI IOCTPOEHUS CEYEHUI: METO/I CJIE€A0B, METOJI BHYTPEHHETO TPOEKTUPOBAHMS, METO/T
IEPEHOCA CEKYUIEN IIOCKOCTH.

e Jloka3bIBaTh T€OMETPUUYECKUE YTBEPKICHUSA.

o [IpumensTe reoMmeTpuyeckue (aKThl IS PEIICHUS CTEPCOMETPHUYSCKHUX 3a1ad, IPEAIOIararonx
HECKOJIBKO IIaroB PEIICHHS, €CIN YCIIOBUS TPUMECHECHHS 33/1aHbI B SIBHOH M HESIBHOH (hopMe.

e Pemarp 3agaum Ha [0Ka3aTeNbCTBO MATEMATHUYECKUX OTHOLICHWH W HAXOXKICHHE T'€OMETPUYECKHX
BEJIMYMH.

e [IpumeHATh NpOrpamMMHBIE CPEACTBA M SIEKTPOHHO-KOMMYHHMKALIMOHHBIE CHCTEMBI IPU PELICHUH
CTEPEOMETPUUECKUX 3a]1ay.

e [IpumeHATh NOJIyYEHHBIE 3HAHUS HA MPAKTUKE: CPABHUBATH, aHAJU3UPOBATh WM OLICHUBATh PEabHbIC
CUTyalluM; NPUMEHSATh HM3YUYCHHbIE IOHATHUSA, TEOPEMBbI, CBOWCTBAa B MPOLECCE IOHUCKA PELICHU
MaTeMaTU4eCcK CPOPMYIMPOBAHHONW TMPOOJIEMBbI, MOACIUPOBATh pEAIbHBIC CHUTyallMd Ha SA3bIKE
r€OMETPUH, UCCIIEA0BATh MOCTPOCHHBIE MOJEIH C UCIOJIb30BAHUEM I'€OMETPUUECKUX MMOHITUN U TEOPEM,
ammapara ajareOpbl; pemaTh MPaKTUYSCKUE 3a/1a4H, CBI3aHHBIC C HAXO0XKJICHHEM I'eOMETPUICCKIX BEIIMYUH.

e lmerps mpeacTaBieHUs 00 OCHOBHBIX JTamax Pa3BUTHUSI T€OMETPUM KaK COCTaBHOM ydacTu (yHAamMeHTa
Pa3BUTHS TEXHOJIOTUI.

COJAEPKAHUE YYEBHOI'O KYPCA (I10 'OAAM OBYYEHMUA)

10 kaace

IIpsimble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TOHATUSL cTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb, HpocTpaHcTBO. [loHsTHE 00
AKCHOMAaTHYECKOM ITOCTPOCHHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUHU U CICICTBUS U3 HUX.

B3aumHOe pacmonoeHue MpAMBIX B INPOCTPAHCTBE: IIEPECEKAIOINMECS, IapauleIbHBIE U
CKpenuBaromuecs npsMsie. [Ipu3Haku ckpemuBaromuxcs npsameix. [lapannensHOCTh NPSAMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE: MapauIeNIbHbIC NPsAMbIE B IIPOCTPAHCTBE; NAPAJIEIBHOCTh TPEX MPAMBIX; MapaLIEIbHOCTh
npsMoil M tuiockoct. IlapamienbHoe W LEHTpalbHOE MPOEKTHpPOBaHUE, M300pakeHHe ¢uryp. OCHOBHBIE
CBOWCTBa MapajuIeNbHOTO MpoeKTupoBaHus. M3o0paxeHue ¢uryp B mapajuleIbHONM NPOEKIMU. YTIBI C
COHAIPABJICHHBIMA CTOPOHAMHM; YIOJ MEXAYy IPsAMBIMH B IIpOCTpaHCTBE. [lapajuienbHOCTH IUIOCKOCTEH:
napajuleNibHble MJIOCKOCTH; CBOMCTBA MapauleNbHbIX IIockocTel. [Ipocreiinie npocTpaHCTBEHHbBIE QPUTYPBI
HAa TUIOCKOCTH: TETPa’Ip, NapajuIeJICIUIEN; TOCTPOCHUE CEUCHUN.



IlepnieHIUKYIAPHOCTD MPSIMOU M IJIOCKOCTH: NEPIECHAMUKYJISIPHBIE IPSIMBIE B IIPOCTPAHCTBE, IPSIMBIC
MapaJuleIbHbIE U NEPIEHIUKYISAPHBIE K IUIOCKOCTH, IIPU3HAK NEPIECHAUKYJIAPHOCTU IPSIMOM U IUIOCKOCTH,
TeopeMa O IpPSIMON MEepHEeHAMKYISPHON IIockocTH. OpToroHanbHOe IpoekTupoBanue. llepneHaukymsap u
HaKJIOHHBIE: PACCTOSHUE OT TOUYKH JI0 INIOCKOCTH, PACCTOSTHUE OT MPSIMOM J10 INIOCKOCTH, IPOEKIHsI (GUTYphl Ha
IUIOCKOCTB. llepreHnquKyIIpHOCTD IIIIOCKOCTEN: MIPU3HAK NIEPICHANKYISIPHOCTH IBYX IUIOCKOCTEH. Teopema o
TPEX NEPIECHIUKYIIAPAX.

VYriael B NPOCTPAHCTBE: YIrOJ MEXAY NPSIMOM M IUIOCKOCTBIO; ABYTPAHHBIM YroJ, JUHEWHBINA Yroi
IBYTpaHHOro yria. TpéxrpaHHblii U MHOrorpaHHble yribl. CBOWCTBA IJIOCKUX YIJIOB MHOTOIPAHHOIO YIJa.
CpolicTBa INIOCKUX M [JBYTPaHHBIX YIJIOB TPEXIPAHHOrO yria. Teopembl KOCHHYCOB W CHHYCOB JUIA
TPEXTPAHHOTO YIJIA.

MHOrorpaHHUKHU

Bunbl MHOrorpaHHuKoB; pa3BEpTka MHOrorpaHHuka. [Ipusma: nN-yrosbHass npusma; npsmas H
HaKJIOHHas MpU3Mbl; OOKOBas M TIOJHAas IOBEPXHOCTb Mpu3Mbl. llapamienenunesn, NpsMOYroabHBIN
napajuleJienunes u ero cporcrea. Kparuaimme myTv Ha MOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa.
IIpoctpanctBenHass Teopema Iludaropa. Ilupammpa: n-yrospHas nupampjaa; MpaBUIbHAas M ycedyEHHas
nupamubl. CBoiicTBa pébep M OOKOBBIX I'paHe NpaBUIbHOM mupamuabl. [IpaBUIbHBIE MHOTOTPaHHUKU:
IIpaBUJIbHAA NIPU3Ma U IIPABUIIbHAS IMPAMUJA; [IPaBUJIbHAS TPEYroJIbHAs IMpaMua U IPaBUIIbHBIN TETPadD;
ky0. [IpeacraBinenue o npaBUIbHBIX MHOTOTPAHHUKAX: OKTAd/Ip, 10AEKadIp U UKOCAdIP.

Beruuciienue 351eMeHTOB MHOTOTPaHHUKOB: pEOpa, 1uaroHany, yrisl. [lnomans 60KOBOM MOBEPXHOCTH
U TIOJHON MOBEPXHOCTU IMPSIMOM HPU3MBI, IUIOLIAa (b OCHOBaHMM, TeopeMa 0 OOKOBOW MOBEPXHOCTH MPSIMOMN
npu3mbl. [lnomans G0KOBOI MOBEPXHOCTHM M NMOBEPXHOCTH HPAaBUJIBHOM HHMpamMHJibl, TeOpeMa O IUIOLaIu
YCEYEHHOU MUPAMUJIBL.

CuMMeTpHs B IIPOCTPAHCTBE. DJIEMEHTHl CUMMETPUH NPAaBUIIbHBIX MHOTOTpaHHUKOB. CUMMeETpuUs B
MIPaBUJILHOM MHOTOIDAHHMKE: CUMMETpHs IapajuieJenuIe;a, CAMMETPUS IPABUIIBHBIX IPU3M, CUMMETPUS
MIPaBUJIBHON TUPAMUIBI.

BekTOopbl M KOOPANHATHI B IPOCTPAHCTBE

IlonsaTHsA: BEKTOp B NPOCTPAHCTBE; HYJIEBON BEKTOpP, MAJMHA HEHYJIEBOIO BEKTOpA; BEKTOPHI
KOJUIMHEApHbIE, COHAIPABIEHHBIE W IPOTHUBOIOJIOKHO HAlpPaBICHHBIE BEKTOPbl. PaBEHCTBO BEKTOPOB.
JIecTBYSI C BEKTOPAMH: CJIOKEHUE U BBIYMTAHUE BEKTOPOB; CyMMa HECKOJIBKUX BEKTOPOB; YMHOKEHHE BEKTOpA
Ha yncio. CBoicTBa cioxeHus! BeKTopoB. CBOIICTBa yMHOKEHUS BEKTOpa Ha yuciio. [loHsTHEe KoMIIaHapHbIE
BeKTOpbl. [Ipu3Hak komiulaHapHocTH TpéX BekTopoB. [IpaBuio napamienenunesna. Teopema O pazioKeHUU
BEKTOpa MO TpEM HEKOMIUIAaHApHBIM BekTopam. IIpsMoyronpHas cucTeMa KOOpIMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. CBs3b MEX /1y KOOPAMHATAMHU BEKTOPA U KOOPIAUHATAMU TOUYEK. YTOJ MEX]1y BEKTOPAMHU.
CkansipHO€ TPOU3BEIEHNE BEKTOPOB.

11 xknacc

Tena Bpamenust

[ToHsTHS: UUAMHAPUYECKAs MOBEPXHOCTb, KOHHYECKas MOBEPXHOCTh, cdepuyeckas MOBEPXHOCTD,
oOpa3yromue moBepxHocTel. Telra BpaleHus: MIIHHAP, KOHYC, YCeU€HHBIA KOHYC, chepa, map. B3anmuoe
pacmioyioxkeHue cepsl U IUIOCKOCTH; KacaTellbHas IUIOCKOCTh K cepe. M3o00paxkeHWe Ty BpallleHUs Ha
mI0cKoCTH. Pa3BépTka mumHapa U kKonyca. CuMmMmeTpust cepsl U mapa.

0O6BEM. OcHOBHBIE CBOMCTBA 00HEMOB Ten. Teopema 00 00bEME MPAMOYTOIBLHOTO MapaJUIeenuneaa u
cienctBust u3 He€. OOBEM NpsIMON M HAKJIOHHOM MPU3MBI, MUIUHAPA, THpaMuabl U KoHyca. O0BEM mapa u
[IIApOBOTO CETMEHTA.



KomOuHnammu Ten BpalieHus U MHOTOIpaHHUKOB. [Ipu3ma, BnucaHHas B IMJIMHJAP, OMHMCAHHAS OKOJIO

mwmHApa. [lepecedenue cdepsl u mapa ¢ 1ockocthio. Kacanue mapa u cdepsl miockoctsio. Ilonstue
MHOTOT'paHHHKA, OIIMCAHHOTO OKOJIO c(hepbl, chepbl, BIMCAHHON B MHOTOTPAaHHHK WJIH TEJIO BPAIICHUS.

[Tomane MOBEpXHOCTH LWIIMHAPA, KOHYCa; TUIonIaas cdepsl u e€ yacreil; [logobue B mpocTpaHcTBe.
OtHomenne 00bEMOB, IUIOLIAEH TOBepXHOCTEH MOoA00HBIX (uryp. [IpeobpazoBanue momoOusi, TOMOTETHS.

Pemenne 3aaa4 Ha IJIOCKOCTU C UCIIOJIB30BAHUEM CTEPECOMETPHUICCKUX METO0B.

HOCTpOCHI/Ie CeueHHH MHOI'OIrpaHHUKOB W TEJI BpallCHUA: CCUCHHA LIUIIMHIPA (HapaJ'IJ'IeJ'IBHO n

MEPIeHIUKYIIIPHO OCH), CEUEHHUs KOHYyca (MapauieIbHOe OCHOBAHUIO U TPOXO/ISIIEe Uepe3 BEPIINHY ), CEUCHUs

11apa; MEeToAbl MOCTPOSHUSI CEYCHHI: METO/]I CJIE0B, METO/I BHYTPEHHEIO MPOSKTUPOBAHUS, METOJ MIEpeHoca
CEKYILEH TIOCKOCTH.

BekTopbl M KOOPANHATBI B IPOCTPAHCTBE
BekTops! B nipocTpancTBe. Onepauuu Hajx BekTopamu. BekropHoe yMmMHOXkeHHE BEKTOpoB. CBolicTBa

BCKTOPHOI'O YMHOXCHUS. HpﬂMOYl"OJ'IBHaH CUCTCMaAa KOOpAUMHAT B IIPOCTPAHCTBC. KOOpI[I/IHaTLI BCKTOpaA.

Paznoxenue BCKTOpa 110 6a3ncy. KOOpI[I/IHaTHO-BCKTOpHHﬁ MCTO/J IIpU PCIICHHUH I'COMETPUICCKHUX 3a1ad.

JBu:keHHsI B IPOCTPAHCTBE
JiBmxenus mpoctpancTBa. OtoOpaskenust. JIBumxenus U paBeHCTBO Guryp. OO01ime cBoWCTBa IBUKEHUI.

BI/I[IBI HBH)KCHHﬁI HapaJIJIeJH:HBIfI MEpPCHOC, LCHTpaJbHAasA CHMMCETpPUA, 3CpKaJlbHasds CHUMMCTPHA, IMOBOPOT
BOKpyT npsimoii. [IpeoOpazoBanus momodus. [Ipsmas u chepa Ditnepa.

TEMATHYECKOE IJIAHUPOBAHUE YUEBHOTO KYPCA
(IO TOJAM OBYUEHMS)

10 xiacc ( 102 gaca)

Ha3Banmue
pa3nena
(TemMbI) OcHoOBHbBIE BU/IBI 1eSITEJILHOCTH
OcHoOBHOe coaep:xaHue

Kypca y4anuxcs

(KoJIM4YeCcTBO

4acoB)

BBenenne OcHOBHBbIE Omnpenensith MMIOCKOCTh Kak (QUTYpPY, B

B NPOCTPAHCTBEHHbIE (PUTYPBL. | KOTOPOW BBIMOJIHAETCS TIAHUMETPUS.

crepeoMeTpu [TonsiTust CTEPEOMETPHUM: Jenatp MPOCTEUIIHNE JIOTUYECKUE

10 TOYKa, TMpsiMasi, IJIOCKOCTh, | BEIBOABI U3 aKCHOMATUKH IJIOCKOCTH.

(23 u) MPOCTPAHCTBO. OcHOBHBIE [IpuBOIUTH pUMEpPHI peanbHbIX
mpaBuja  W300pakeHHWsl  Ha | 0OBEKTOB, ujean3amnuein KOTOPBIX
pUCYHKE IJIOCKOCTH, | SIBJISIFOTCSI aKCHOMBI TEOMETPUHU.
napaiebHbIX MPSMBIX Nzyuarts, MIPUMEHSTh TIPUHITUTIBI
(0Tpe3KoB), cepeIMHbI OTPE3Ka. | MIOCTPOSHHUS CEUCHUH.

[TonsTHs: mepecekaronmecs Hcnoab3oBarb InIE: IIOCTPOECHUS

IINIOCKOCTH, IICPCCCKAIOIINCCA
InpsaMas )41 ITNIOCKOCTD,

CEUYEHUN METO/I CJIEJI0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHMS, METOJI TIEPEHOCA CEKYIIeH
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MOJIyIIPOCTPAHCTBO.
MHororpanHuky,

U300pakeHHe MPOCTEUINX

IPOCTPaHCTBEHHBIX uryp,

HECYIIECTBYIOIINX 0OBEKTOB.

AKCHOMBI CTEPEOMETPUH U
nepBbie CJAeICTBUA U3 HUX.

CnocoObl 3ajaHusl NPAMBIXU
ITOCKOCTEN B MPOCTPAHCTBE.

O6o3HaueHUsT TMPSAMBIX |
IIJIOCKOCTEH.

Ceuenns. N3o06paxeHue
CCUCHHUH THUpaMHUIbl, Kyda u
OPU3MBI, KOTOPBIE MPOXOAAT
yepe3 ux pédpa. MzobOpaxenue

MEPECCUCHHUS MOJTYYEHHBIX
IJIOCKOCTeW.  PackpammBanue
IIOCTPOEHHBIX CEUCHUI
Pa3HBIMU LIBETAMH.

Meton cJIe10B ISt
NOCTPOEHHUA CeYeHUIl.
CaoiicTBa IepeCceYeHNn
MPSMBIX 151 IJIOCKOCTEMN.
[TocTpoenue CEUCHUM B
nupammuge, Kybe 1o Tpém

ToukamM Ha p&Opax. CozmaHue
BBIHOCHBIX YEPTEXKEN U 3alHCh
1aroB MOCTPOEHUS.

IloBTOpEeHuUe
IVIAHUMETPHUH.

Teopema 0
MPOMOPIMOHANIBHBIX OTPE3KAX.
ITonobue TPEYTOJIBLHUKOB.
Teopema Menenas. Pacuétsl B
CEUYCHMSIX Ha BBIHOCHBIX
yepTexKax.

Uctopus pa3BUTHUSA
IJIAHUMETPHUH U CTEPEOMETPUU

IIJIOCKOCTH.

Pematb crepeoMeTpuyecKue 3a1aun: Ha
ONPENEIICHNE BU/IA CEYEHHUSI U HAXOKJICHHE
€ro IUIoIIaau.

Aktyanu3upoBaTh (GakThl U METOJBI
IJITAHUMETPHH, pETEBAHTHBIC TEME,
MIPOBOAUTH AHAJIOTHH.

Hcnonb30oBaTh m0OpH pelICHUH 3a4ad
ClelyIolMe IJIaHUMEeTpuieckue (akTel U
METOJbI:

Teopembl @aneca U 0 TPONOPLUUOHATIBHBIX
OTpe3Kax. AJITOPUTM JIEJIEHUS OTPE3Ka Ha N
paBHbIX yacTel. Teopema Menenasi.

PaBHOOEeApeHHBIIM TPEYTOJIbHUK.
PaBHOCTOpOHHMI TPEYTOJIbHUK.
[IpssMOyrosbHBIA TpeyronbHUK. (CBONCTBO
CpeoHeW JWHHUM TpeyroyibHuKa. (CBOMCTBO
OMCCEKTPUCHI yria TpeyroyibHuKa. CBOMCTBO
MEIHMaH TPEyroJIbHUKA.

[Tpu3Haku noao0us TPEYTOJIBHUKOB.

IosryuyaTs npeacTaBiaeHus1 000CHOBHBIX
JTanax pa3BUTUS T€OMETPUU KaK COCTaBHOU
JacTH (PyH/IaMEHTA Pa3BUTUSATEXHOJIOTUN

B3aumHoe
PaCHoJIOKeH
He HpﬂMbIX
B
MPOCTPAHCTB
e

B3anmuoe  pacnosoxeHue
IpsAMBIX B IIPOCTPAHCTBE.
CxpemmBaronmecs MpsMBIE.
[Ipu3Haku  CKpelMBarOLIUXCS
IPSAMBIX.

[TapajutenibHbIE TpsIMBIE B

Kaacendpuumuposarn B3aUMHOE
pacCIIOIOKEHUE TMPSAMBIX B IPOCTPAHCTBE,
WUIKOCTPUPYST PUCYHKaMM W TPUBOAS
IIPUMEPBI U3 PEAIBHOMN KU3HU.

Jdoxa3pIBaTh TeopeEMY 0
CYLIECTBOBAHUM U €JUHCTBEHHOCTH




(6 w)

mpocTpancTee.  Teopema O
CYILLECTBOBAHUU U
€AUHCTBEHHOCTHU PSAMOU

IapajuIeIbHON JaHHOM MPSMOU,
MPOXOJAIIEH  4Yepe3  TOYKY
IPOCTPAHCTBA W HE JeXKallen
HAa JAaHHOM mpsmou. Jlemma o
NEPECEUEHNN  TapalIeIbHBIX
IPSMBIX MIJIOCKOCTBIO.
[TapannenbHOCTh TPEX MPSIMBIX.
Teopema 0 TpEX mapauIeIbHbIX
MPSIMBIX.

Teopema 0
CKPEIIUBAIOIINXCS TPSMBIX.

[TapannensHOE
npoektupoBanue.  OCHOBHBIE
CBOKCTBA [apajuIeIbHOTO
MPOEKTUPOBAHUSL.
N3o00pakenne pa3HbIx GUTyp B
napajieIbHOW MPOEKIIUH.

[{enTpasnbHas NPOEKIUSI.

Yron ¢ coHampaBIC€HHBIMU
CTOPOHAMH.  YTOI  MEXKIY
IPSIMBIMHU.

3ajaun Ha JOKAa3aTEIbCTBO U
UCCIIEIOBAHNE, CBSI3aHHBIE C
pacCIOJOKEHUEM  MPSAMBIX B
IIPOCTPAHCTBE

IIapajuleIbHOW IPSMOM, IMPOXOIAILEH Yepes
TOYKY IPOCTPAHCTBA M HE JIeXKALIEH Ha
IpYrol NpsIMOM; JIEMMY O MEpECECYEHUU

IIJIOCKOCTH JIBYMSI MapaJUICIIbHBIMU
MPAMBIMU; TEOPEMY O TPEX MapaICIbHBIX
MPSIMBIX.

Jloka3biBaTh ITPU3HAK

CKpEILIMBAIOIINXCA MPSIMBIX,
CKPEIIMBAIOIINXCS MPAMBIX.

Jloxa3bIBaTh TEOPEMY O PABEHCTBEYTIIOB
C COHAIpaBJIECHHBIMUA CTOPOHAMU.

OO0BSCHATD, 4TO Ha3bIBACTCS
IapajuIeIbHBIM 151 LEHTPAJIbHBIM
MPOCKTUPOBAHUEM M KAK BBINOJHIETCS
MPOEKTUPOBAHKUE (PUTYP HA IIIOCKOCTb.

Jloka3piBaTh CBOMCTBA NapajlIEIBHOTO
IIPOEKTUPOBAHMUSL.

N300paxkath B napajuieIbHOW NPOECKIUU
pa3Hble FEOMETPUUECKUE (PUTYPBI.

PemiaTs crepeomMeTpuyecKkue 3a1adyd Ha
JI0Ka3aTeIbCTBO U UCCIIEIOBAHHUE,
CBSI3aHHBIC C PACIIOJIOKEHUEM IIPSMBIX B
IIPOCTPAHCTBE.

IIpoBoaurtsb

TEOpeMy O

J0Ka3aTeabHbIC
paccykJaeHus npu peneHuu
r€OMETPUYECKUX 3aJlay, CBA3AHHBIX CO
B3aUMHBIM  PACMOJOKEHUEM TMpPSMBIX B
MPOCTPAHCTBE.

CpaBHMBATbD, AHAJIM3UPOBATL U
OLICHMBATb  YTBEPXKJICHHS C  LEJBIO
BBISIBJICHUS JIOTUYECKH KOPPEKTHBIX M
HEKOPPEKTHBIX PACCYKIECHUU.

MogaeaupoBarb peanbHbIE CUTyaluH,
CBSA3aHHBIE CO B3aUMHBIM PACHOJOKEHHEM
OpsMBIX B NPOCTPAHCTBE, HA  S3BIKE
r€OMETPUHU.

HccaenoBath NOCTPOEHHBIE MOJEIU C
MCITOJIb30BAHUEM T'€OMETPUUYECKUX MOHITHM
U TEOpeM, ammapara aareOpbl, U(PPOBHIX
pecypcoB.

Hoayuyars NpeACcTaBJICHHE 0
LHEHTPaJbHOM  NIPOEKTUPOBAHMU U 00
UCTOPUH pabOT MO TEOPUH MEPCIEKTUBBI

Mapaniaens

[lonATusa: mnapamIeabHOCTh

Kaaccuguuuposarp B3aMMHOE




HOCTBb

IpsSAMOA M IUIOCKOCTH B

PacCIIOJIOKCHUC HpﬂMOfI H IINIOCKOCTHU B

NPAMBIX M | IPOCTPAHCTBE. IIPOCTPAHCTBE, MPUBOJAS COOTBETCTBYIOIIHE
IVIOCKOCTEH [Ipr3Hak  mapayIeabHOCTH | IPUMEPHI U3 PEATIbHOM KU3HHU.
B npsAMoil U mockocTu.CBoricTBa DopMyJTHPOBATH ompeacieHue
NPOCTPAHCTB | NAPAJUICIBHOCTA NPSIMOM U | MAapaJUIEIbHBIX IPSIMOU U MJIOCKOCTH.
e IUIOCKOCTH. Jloka3bIBaTh IIPU3HAK 0
(8 u) I'eoMmeTpuyeckre 3ajaud Ha | HApAJUICIIBHOCTH NPSIMOM M IUIOCKOCTH;
BBIYKCIICHHE U JI0KA3aTENbCTBO, | CBOMCTBA  MAapaJUICIBHOCTH  HPSAMOM U
CBSA3aHHBIEC C MAPAJUICIBHOCTBIO | IITIOCKOCTH.
OpsIMBIX M IUIOCKOCTEH B Pemate crepeoMeTpUuYECcKHE  3a1auyu
IPOCTPAHCTBE. BBIYMCIICHHSI U JI0KA3aTEIbCTBO, CBSI3aHHBIC
[TocTpoenue CEYEHHS], | C MAPAJUICTbHOCTBIO MPSMBIX M IIOCKOCTEN
MPOXOJSIIET0 4Yepe3 JAaHHYIO | B IPOCTPAHCTBE.
OpsIMyK0  Ha  4YepTexe W PemaTp mnpakTHUECKHME 3aJayd  Ha
[apaJuIeIbHOTO JIpYrod | MIOCTPOEHHE  CEUEHHWH  Ha  4YepTrexax
npamoi. Pacu€r oTHOmIEHUM. | TETpa’apa U NapajuieIenuneaa.
[TapannensHas MIPOEKIIHNS, Pemiatb crepeoMeTpuyecKHE  3a/1auu,
MPUMEHEHUE JUIsl MOCTPOCHHMS | CB3aHHBIE C  TOCTPOCHHEM  CEUYEHUU
CEUYCHUI KyOa U | IUIOCKOCTBIO.
napaJIesIenuIe1a. IIpoBoauTh JIOTMYECKM  KOPPEKTHBIE
CpoiicTBa napajulelenuneaa | 10Ka3aTesbHbIC PACCYKICHUS IPU PELICHUN
U TIPU3MBI. F€OMETPUYECKUX  3aJa4  CBS3aHHBIX C
[TapamienpHbple IUIOCKOCTH. | MAPAJUIEIBHOCTBIO IJIOCKOCTEM.
IIpuzHaku napajyIeIbHOCTH CpaBHuMBaATH " AHAJIU3UPOBATH
IBYX IUIOCKOCTEN. Teopema o | peallbHble  CUTyalllHM,  CBSI3aHHbBIE  C
napajuieIbHOCTH U | TapaJUICIbHOCTBIO MPSMOM M IIJIOCKOCTH B
€AMHCTBEHHOCTH  IJIOCKOCTH, | IPOCTPAHCTBE;, MOJEJHUPOBATH pPEAIbHbIE
MPOXOSILIEH Yepe3 TOUKY, HE | CUTyallud, CBSI3AHHBIE C MapajuIEIbHOCTHIO
MPUHAIEKAITYIO JAHHOM | MPSMOM M TUIOCKOCTH B MPOCTPAHCTBE, HA
MJIOCKOCTH U CIEACTBUS U3 HEE. | I3bIKE T€OMETPHUH
CBoiicTBa  mapaJuIEIbHBIX
IUIOCKOCTEN: O NapajuIeIbHOCTH
OpSIMBIX ~ MEPECEUEHUst  IpuU
[EPECEUCHUH JBYX
MapajiyIeIbHbIX IJIOCKOCTEN
TpEThEH; 00 OTpe3Kax
napajieIbHbIX PSIMBIX,
3aKJIFOYEHHBIX MEXIY
napaJijiebHBIMUA TUIOCKOCTSIMU;
O TIIepeceueHUur IpsIMOM  C
IBYMSI napajjieIbHbIMUA
IJIOCKOCTAMHU
Hepnenau | IloBTOpenwue: TeopeMa AkTyanu3upoBath (aKThl U METOIbI
KyJasipHocTh | [ludaropa Ha  MmIOCKOCTH, | TUTAHUMETPHH, pEJeBaHTHBIE TEME,
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NpAMBIX ©
IJIOCKOCTEM
B
MPOCTPAHCTB
e

(25 v)

TPUTOHOMETPHUS
OPSIMOYTOJIBHOTO
TPEYTrOJIbHUKA.
CaoiicTBa
NPSAMOYTOJIBHOTO
napajuieNieune1a.
Brluncnienre MIMH OTPE3KOB B
KyoOe U MPSIMOYTOJIBHOM
napajuieIICIuIee.
[leprieHIMKYISIPHOCTH
MPAMOU U TIJIIOCKOCTH. [Ipr3Hak
MEPIEHAUKYIISIPHOCTA  TIPSIMOU
n miockoctu. Teopema o

KyOa U

CyILLIECTBOBAHUH U
€AMHCTBEHHOCTHU IPSAAMOMU,
IPOXOJALIEH  Yepe3  TOYKY
IIPOCTPAHCTBA U
IIEPIICHIUKYJISIPHOU K
miockoctu.  IImockoctn  m
MIEPIICHINKYJIAPHBIE UM MIPsMast
B MHOTOI'DAHHUKAX.

[lepieniukymnsp 51
HAKJIOHHAs.

[TocTpoenue nepneHauKyIsipa
U3 TOYKH Ha IPSIMYIO.

Teopema 0 TPEX
nepreHauKynsapax (mpsmas |
oOpaTHas).

Yron MEXKTY
CKPEUIMBAIOIIUMHUCS MPSMBIMHU.
[Touck NEePHEeHANKYIISIPHBIX
MPSIMBIX C OMOUIBIO
MEePHEHANKYISPHBIX
IJIOCKOCTEN

OproronansHo€
IIPOEKTUPOBAHUE.

[loctpoenue ceuenuid Kyoa,
[IPU3MBI, IIPaBUJIBHOU
MApaMUbI C MOMOILBIO

OPTOTOHAJIBHOM MPOCKIIUH.
CummMeTpus B TNPOCTPAHCTBE

OTHOCUTEJIBHO IIJIOCKOCTH.
[lmockoctn  cummeTpuii B
MHOTOTPAHHUKAX. [IpusHak

IIPOBOAUTH AHAJIOTUU.
®opmyIMpOBaTh onpeaeIeHus:
NEPIEHANKYJIIPHBIX IIPSIMBIX B
IIPOCTPAHCTBE;  OIpPEAEIICHHE  IPSIMOM,
NEPIEHANKYIJIIPHOM K IIJIOCKOCTH.
Jloka3pIBaTh: JEMMY 0
NEPIEHANKYJIIPHOCTH JIBYX IapaJuIeNIbHBIX
IOPSAMBIX K TPETbEW IpPsAMOH; TEOPEMBI O
CBS3U MEXKIYy NapajuleIbHOCTBIO MPSMBIX U
UX MEPIEHIUKYISIPHOCTBIO K IUIOCKOCTH.
Jloka3bIBaTh: TEOPEMY, BBIPAXKAIOLLYIO
IIPU3HAK NEPHEHAMKYJISIPHOCTH IPSIMOU U
IUIOCKOCTH; TEOPEMY O CYLIECTBOBAaHUU H
€IUHCTBEHHOCTH  MPSAMOW, MPOXOMSIIEH
4yepe3 JaHHYI0 TOYKY W NEPHEHAUKYIAPHON

K JAHHOM IJIOCKOCTH.
HN3o0paxkath B3alMHO
MEPIECHAUKYJISIPHBIE TPSIMYIO U TIJIOCKOCT.
DopMyJIHPOBATH CBOMCTBO
MEePNEHAUKYJIsipa MO  OTHONICHHIO K
TJIOCKOCTH.

IosyyaTs mnpeacraBjieHHe O 3HAUYCHUU
NepHeHANKyJiApa s JApYyrux oOdrnacteu
Hayku ((u3uka, DSHEpPreTuKa, Ja3epHbIe
TEXHOJIOTHH), B pEaJbHOM KU3HU (TEXHHUKA,
OKpY>Xarolas 00CTaHOBKA).

Jloka3pIBaTh yTBEPXKICHUSA, CBSI3aHHBIC C

MPOEKIMEN  NpsIMOM  HA  TUIOCKOCTb,
HENEPNEHIUKYISPHYIO K 3TOU MPSIMOM.
Jloxa3biBaTh TEOpEMY 0 TPEX

NEPHEHANKYIApaX M TEopeMy OOpaTHYIO

TEOpEME O TPEX NEPIEHIAUKYIIApax.
Hoayyars npeacraBJ/ieHUue

OPTOTrOHAJIBHOM MTPOEKTUPOBAHUMU.
Joxka3pIBaTh TEOPEMY O NMPOCKIHU TOUKHU

00

Ha NPSIMYIO.
Pemiate  cTepeoMeTpuuecKHe — 3ajJ1ayu,
CBSI3aHHBIC c MEePIEHIUKYIISIPHOCTHIO

MPSAMOM U IIJIOCKOCTH.
PemaTs npukiiagHsle 3a1a4d, CBSI3aHHBIC
C HaX0XJECHUEM I'€OMETPUUECKUX BEITUYHH.
Pemare  cTepeoMeTpUYECKHE  3aJaud,
CBSI3aHHBIE C IPUMEHEHUEM TEOPEMBI O TPEX
MEPIIECHAUKYJISIpax, HaXO0XICHUEM
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MEPIEHAUKYISIPHOCTA  TIPSAMOU
U IUIOCKOCTH KakK CJIEICTBUE
CHUMMETPHUH. [IpaBunbpHbIE
MHOTOTPaHHUKH

Pacuér paccrosanuii oT TOUKH
N0  TUIOCKOCTH. Cnioco6bt
ONYCTUTh  NEPHNEHIUKYJISAPHI:
CUMMETpHSI, CIABUI TOYKH IO
napauiesibHOl npsamoil. CaBur
[0 HemapauielIbHOM TIPAMOM,
U3MEHEHHE PACCTOSHUI

PaCCTOSIHUI, TIOCTPOCHUEM MTPOEKIUM.

CpaBHuBarthb " aHAJIM3HUPOBATH
YTBEPXKJACHUSI  C  I1EJIbI0  BBISIBICHUSA
JIOTUYECKU KOPPEKTHBIX M HEKOPPEKTHBIX
PACCYXICHUN.

AHAJIM3HPOBATH M MOAEJHUPOBATH Ha
S3bIKE TEOMETPUM pEajbHbIE CHUTYyallWH,
CBSI3aHHbBIC c MEPIIEHANKYIAPHOCTHIO
NpsAMOM ¥ IUIOCKOCTH;,  HMCCJIEA0BATH
IMOCTPOCHHBIE MOJEIW, B TOM YHUCIE U C
WCITOJIb30BAHUEM allapaTa areopbl

Yriabl
paccrosiHusi
(16 9)

4 |

[loBTOpEHne: yrom Mexnay
NpsSMBIMA ~ HA  IUIOCKOCTH,
TPUTOHOMETPHS B

IIPOU3BOJIBHOM TPCYI'OJIbHUKCE,
TCOPpCMa KOCHUHYCOB.

[ToBTOpEeHUE: yrom Mexay
CKPEILHUBAIOIIUMUCS MPSIMBIMU
B IIPOCTPAHCTBE.
I'eomerpuueckue METO/IbI
BBIYUCJIEHUSA  yrja  MEXIy
IpPSMBIMUA B MHOTOT'PaHHUKAX.

JIByrpaHHbIii yroJl.
CBOICTBO  JMHEWHBIX  YTJIOB
IBYIPAHHOTO YIJIA.

[IepnienquKyIIsIpHBIE
IJIOCKOCTH.

CaolicTBa B3aHMHO
MEePIICHIUKYJISIPHBIX
IJIOCKOCTEHN. [Ipu3Hax
MEePIEHIUKYIISIPHOCTH
TUIOCKOCTEM; TeopeMa 0
NpAMOM  TEPECEYEHHs]  JBYX
IIJIOCKOCTEN
MEPIECHIUKYIJISIPHBIX  TPEThEil
IIJIOCKOCTH.

IIpsAMOyTOJIbHBIN
napajuiejenumnesn, Ky0;
U3MEPEHUS, CBOMCTBa
MPSIMOYTOJIBHOTO

napaJuiCJICIMIicaa. TeopeMa (¢}

AKTYyaIu3upoBaTth (AKTbl U METOJIBI
IJTAHUMETPHH, pEIEBAHTHBIC TEME,
IIPOBOAUTH AHAJIOTHH.

DopMyJIHPOBATH
JIBYI'PaHHOTI'O yIJIA.

Jloka3pIBaTh CBOMCTBO PAaBEHCTBA BCEX
JIMHEWHBIX YIJIOB JBYI'PAHHOTO YIJIA.

KuaaccnpuumpoBarsb JByrpaHHBIE YIUIBI
B 3aBUCUMOCTH OT UX I'PaJlyCHON MEpBHI.

DopMyIHPOBATH onpeneneHue
B3aMMHO IEPIICHIUKYJIAPHBIX TUIOCKOCTEMN.

Joka3piBaTh TEOpEMYy O NIPU3HAKE
MIEPIIEHINKYJIAPHOCTH JIBYX IUIOCKOCTEM.

OTIpEICIICHHE

dopmyIMpoBaTh CJIEJICTBHE (u3
pHU3HAKa) 0 NEPIEeHIUKYISIPHOCTH
IUIOCKOCTH, KOTOpas  MEpHeHANKYIsIpHA

NpPSMOM, IO KOTOPOM NEPECEKAIOTCS JIBE
IIJIOCKOCTH, 3T IIJIOCKOCTSIM.

Jloka3pIBaTh  YTBEPXKICHUS O  €r0
CBOWCTBAX; TEOPEMY U CJIEACTBUE U3 HEE O
JIAAr OHAJISIX IPSAAMOYTOJILHOTO
napasuiesIenunesa.

Pemiatb crepeoMeTpuyecKUE  3a1auu,
CBS3aHHBIC C NEPIEHIUKYIAPHOCTD MPSAMBIX
51 TUIOCKOCTEH, HCTIOJIb3YSI
MJIaHUMETPUUYECKUE (PaKThl U METO/IBI.

IIpoBoauTh JOTMYECKHM KOPPEKTHBIE
JIOKA3aTEIbHBIE PACCYKAECHUS NIPU PELLICHUN
F€OMETPUYECKUX  3aJay, CBS3aHHBIX C
MEPIIEHAUKYJISIPHOCTBIO TIJIOCKOCTEN.
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JTAaroHaJIn MPSMOYTOJIBHOTO
MapaJuIeIICNIUIEa U CIEICTBUE
U3 Hee.

CrepeomeTpuueckue u
MIPUKJIAJIHbIC 3a/1auu,
CBSI3aHHBIE  CO  B3aMMHBIM
pPACIOJIOKEHUEM  TPSIMBIX U
IIJIOCKOCTH.

[ToBTOpEHME:
CKPEILHUBAIOIINECS MpsIMBIE,
napajielibHble IJIOCKOCTH B
CTaHJaPTHBIX
MHOTOTPaHHHKAX.

[Tapa napasuiesIbHbIX
TTIOCKOCTEN Ha
CKPEIHUBAIOIIUXCSA MPSMBIX,
paccTosiHue MEXTY

CKPEILUBAIOIIUMHUCS TTPSIMBIMUB
MPOCTBIX CUTYAIUSX.

Omnyckanue
MEPIEHIUKYIISPOB,
BBIYMCJICEHUE PACCTOSTHUKA  OT
TOYKA JO TOYKH; MPSIMOIl;
IIJIOCKOCTH.

Brruucnenne  paccrosiHuu
MEXIY CKPEILHBAOIINMUCS
MPSIMBIMH c IIOMOILIBIO
MIEPIICHIUKYIJISIPHON
IJIOCKOCTH.

TpéxrpanHbii yroi,
HEpPABEHCTBA ISl TPEXTPAHHBIX
YTJIOB.

Teopema [Tudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB
TUTS TPEXTPAHHOTO yria.
DJIEMEHTHI chepudeckoit
Ir€OMETPUH: re0/Ie3NYECKUE
JIMHUM Ha 3emiie

AHAJIM3UPOBATL M MOJEJIHPOBATH HA
A3bIKE TE€OMETPUM peajbHble CHUTYyalluH,
CBA3aHHBIE  C  MEPHEHAUKYJISPHOCTBIO
IIPSAMBIX U TUIOCKOCTEM.

HUccnexgoBaTh NMOCTPOCHHBIE MOJAEIH, B
TOM YHUCJIE M C HCIIOJIb30BAaHUEM armapara
anreOphl.

PemaTp npukiagHbie 3a7a4u,CBI3aHHbBIC

C HaXO0XJICHUEM
r€OMETPUYECKUX BEITUUYHH

Mmuororpaun
HUKH
(7 9)

CucreMatuzanus  3HAHUU:
MHOrorpaHHHK U €rO3JIEMEHTHI.
I[Iupamua. Buasl nupamun.

IIpaBunbHas
MUpaMuIa.

ITpusma. IIpsamas 51

Padoratr ¢
BOIIPOCHI,
KOMMEHTapHH.

AHAJIU3MPOBATH PEUICHUE 3a/1a4H.

PucoBarp BBINIYKJIbIE MHOTOTPAHHUKHU C
3aJaHHBIMH CBOMCTBAMH, BOCCTaHaBJIMBATh

y4EOHUKOM:
nenaTh

3aJ1aBaTh
3aMcyaHus,
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HAaKJIOHHAs MPU3MBL. | OOIIMI BUJ BBITYKJIOTO MHOTOTPAHHHKA TIO
IIpaBunbHas npusma. [Ipsamont | AByM €ro npoeKuusMm.
napasulesIenunes, Jloka3pIlBaTb ~ CBOWCTBA  BBIIYKJIIOTO
MIPSAMOYTOJIBHBIN MHOTOTPaHHHKA.
napajuieiaenunen, Kyo. PucoBarthb BBINYKIIBIE MHOTOTPAHHUKHU C
Brinykiible MHOTOIpaHHUKU. | pa3HOM ~ DUJIEPOBOM  XapaKTEPUCTHUKOIM;
Teopema Oiutepa. IIpaBuibHbIE | MCCAEA0BATH  BO3MOXKHOCTH — MOJTYYEHUS
U IIOJIYIIPAaBUJIBHBIE | pe3yJIbTaTa PU BAPbUPOBAHNUU JTAHHBIX.
MHOTOI'PaHHUKHU Jloka3pIlBaTh CBOWCTBA MPABUIIBHBIX
MHOTOTPaHHUKOB. IlnanupoBaTh
IIOCTPOECHUE ITPABWIBHBIX MHOTI'OTPAaHHHUKOB
Ha TIOBEPXHOCTSAX JPYTUX IPaBUIIBHBIX
MHOTOTPaHHHUKOB
BektTopsl B Ilonatue  BekTOpa Ha AkTyanu3upoBath (akThl U METObI
NPOCTPAHCTB | INIOCKOCTH U B IIPOCTPAHCTBE. | IUIAHUMETPUH, pEIEeBaHTHBIC TEME,
e CymmMma 51 Pa3HOCTB | IPOBOJIUTH AHAJIOTUU.
(12 u) BEKTOPOB, IIPABUIIO OnepupoBathb NOHATHAMM: BEKTOP Ha

mapauiCyICiIcaa, yMHOXCHHC

BEKTOpa Ha YHUCJIO, PA3JI0KECHUE
BeKTOpa 1o 0Oazucy TpEx
BEKTOPOB, HE JIeXalluX B
OJTHOM IUTOCKOCTH.

CkansipHoe TPOU3BEACHUE,
BBIUMCIIEHUE  yIa  MEXIy
BEKTOPAaMH B IPOCTPAHCTRBE.

[Ipocreiimme  3amaum C
BEKTOpaMu

IIOCKOCTH u B MPOCTPAHCTBE;
KOMILJITAHAPHBIE BEKTOPBHI. [TpuBoanTH
npuMepbl PU3NYECKUX BEKTOPHBIX BEJIMUUH.

OcBauBaTh  TpaBWia  BBINIOJHECHUS
JICUCTBUM CIOXKECHUS U BBIUMTAHHUS
BEKTOPOB, YMHOKEHHUS BEKTOPA Ha YHCIIO.

Jloka3pIBaTh NMPU3HAK KOMIUIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3pIBaTh TEOPEMY O Pa3JI0KECHUU

J000T0  BEKTOpa 1O TpEM  JTAaHHBIM
HEKOMIUIaHAPHBIM BEKTOPAM.

IIpuMeHsiTh  TpaBWwia  BBINOJHEHUS
JICUCTBUM CIOXKECHHUS u BBIYUTAHUSA

BEKTOPOB, YMHOXEHHSI BEKTOpa Ha YHCIIO
P PELIEHUH 3a]1ay.

Haxoaurs KOOpIMHATBI BEKTOpa B
JTAaHHOM 0a3Huce U CTPOUTh BEKTOpP MO €ro
KOOpAMHATAM.

BcnnoMHUTL  OTpelIeNICHUE  CKAISIPHOTO
YMHOXKEHUSI U €r0 CBOMCTBA. BBIUMCHATH C
MMOMOIIBIO CKAJSPHOIO YMHOKEHUS JIJIUHBI
BEKTOPOB, YIJIBI MEXIY HUMH,
YCTaHaBJIUBATh MEPIIEHAUKYIISIPHOCTD
BEKTOPOB.

AHAJIM3MPOBATHL U MOJEJIMPOBATH Ha
A3bIKE TEOMETPUM PEaJbHbIE CHUTYalUH,
CBSI3aHHbIC C (DU3NYECKUMHU BEKTOPHBIMU

14




BCIIMYMHAaMM.

Hcnoan3oBarsb IIpyn pCeUICHUN 3aaad,
CBA3aHHBIX C BEKTOPAMHU B ITPOCTPAHCTBC,
IIaHUMCTPUICCKUC (l)aKTBI N MCTO/bI

IMoBTOpEHUE,
00001IEHNE
"
cucTeMaTHu3a
IUA 3HAHUM
(5 4)

CedeHusi MHOTOTPaHHUKOB:
CTaHJAPTHBIE MHOTOIPAHHUKH,
METOJl CJIEOB, CTaHJIAPTHBIC
IUIOCKOCTH, MepeceYeHUs
MPSMBIX U TUIOCKOCTEN

[TapannensHble npsiMbIE U
TTIOCKOCTH: MapajlIeIbHbIE
CEUCHUsI, PaCUET OTHOILICHUH,
YTJIbI MEXKIY

CKPEILUBAOIIUMUCS IIPSIMBIMHU.
IleprieHiMKyIsIpHBIE
IpsIMbIE 51 IIJIOCKOCTH:
CTaHJapTHBIE 1apel
MIEPIIECH IUKYJISIPHBIX
IJIOCKOCTEN 51 MPAMBIX,
CUMMETPUM MHOTOTPaHHUKOB,
TeopeMa 0 Tpex
MIEPIICHIUKYJISIPAX,
BBIYMCIICHUSA JUTUH B
MHOTOTPaHHHUKAX

CB000IHO ONEpUPOBATHL MMOHATHAMM:
oTOoOpak€HHWe TMPOCTpaHCTBA Ha  ceOs,
JIBIDKEHHWE TPOCTPAHCTBA;, IICHTpabHA,
oceBass W 3€pKaJbHas  CUMMETPHH,
napajuleNbHBI  TIEPEHOC; PaBEHCTBO H
nomo6ue Guryp.

Jloka3bIBaTh yTBEPXKICHUS O TOM, YTO

LOCHTpAJIbHA, 0CCBasi 141 3CPKaJIbHAA
CUMMCTPHUU, HapaJIJIeJIBHblﬁ IICPCHOC
SABJIAIOTCA JABHKXCHHUSAMMU. BoinoaHsaTh

npeoOpa3oBaHus MOJ00US.

OnepupoBath NOHATHAMM: MpsMas U
cthepa Ditnepa.

Pemiate reomerpuueckue
HCMOJIb30BAaHUEM JBHKCHUM.

Hcnoab30BaTh 1pyu  pEIICHUM 33134
JIBUKEHHUS ITPOCTPAHCTBA U UX CBOMCTBA.

CpaBHuBarth 151 aHAJIU3MPOBAThH
YTBEPXKAECHUSI  C  ULEJIbK0  BBIABJICHHUS
JIOTUYECKU KOPPEKTHBIX M HEKOPPEKTHBIX
pacCykJICHUH.

HccaenoBaTh NOCTPOCHHBIE MOJEIH.

HUcnonb3oBath nugpoBbie pecypchbl

jagadyn C

11 knacc (He meHee 102 y4)

Ha3Banmue
pa3aesa (Tembl)
OcHOBHbBIE BU/BbI 1€ATEIbHOCTH
Kypca OcHOBHOE coepKaAHUE
y4Yanuxcs
(KoJIMYeCTBO
JacoB)
AHaJTUTHYECKASA [ToBTOpeHHEe: KOOpPAWMHATHI | AKTyalM3UupOBaTh (HAKThI U METOJIbI
reoMeTpus BEKTOpa Ha IUIOCKOCTH U B | IVIJAHUMETPUM,  PEJIICBAHTHBICE  TEME,
(15 9) IIPOCTPAHCTBE, CKQJISIPHOE | MPOBOJIUTH AHAJIOTUU.
MPOU3BEICHUE BEKTOPOB, CBoauTh JEHCTBUSL C BEKTOpaMU K
BBIUMCJIEHWE  yIJla  MEX]Y | QHAJJOTUYHBIM ~ JIENUCTBUSIM € HX
BEKTOpaMU B IPOCTPAHCTBE. | KOOPJAHUHATAMHU.
YpaBHeHue IIPSIMOM, BcecnioMmHuTH ompeaesieHue
MPOXOJSIIEH Yepe3 ABE TOUKU. | CKAISIPHOTO YMHOXKEHUSI U €ro
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YpaBHeHue IJIOCKOCTH,
HOpMAJIb, ypaBHEHHE
IJIOCKOCTH B OTpE3Kax

BekrtopHoe mpou3BencHUE.
JIunevinbie HEPaBEHCTBA,
JIMHENHOE NTPOrpaMMHUPOBaHUE

AHanmuTnyeckue METO/IbI
pacyéra yria Mexay IpsMbIMU
" IJIOCKOCTSIMHU B
MHOTOI'PaHHHKAX. dopmyiia
paccTosiHus OT TOYKH  JI0
IJIOCKOCTH B KOOpAUHATAX.

Haxoxenue paccTossHui OT
TOYKU JI0 TUIOCKOCTH B KyOe U
MIPABWJIBHOW NMUPAMUJIE

Beruncnsare ¢
CKQJISIPHOTO YMHOKEHUSA JUTAHBI
BEKTOPOB, YIJIBI MEXTY HHUMU,
YCTAHABIIUBATh  MEPHEHAUKYISIPHOCTD
BEKTOPOB.

BbIBOAUTH ypaBHEHHUE IIJIOCKOCTH U
dbopMylly pacCTOSSHUSIT OT TOYKH JIO
IUIOCKOCTH.

Pematn 3aJ1a4u, coueTas
KOOPJIMHATHBIN U BEKTOPHBIN METO/IBI.

IIpoBoaAUTH JTOTMYECKH KOPPEKTHBIC
JA0Ka3aTeJIbHbIe PACCYKICHHUSI TIpU
pPELICHUM TEeOMETPUYECKUX 3aJlad Ha
MIPUMEHECHUE BEKTOPHO-KOOPJAUHATHOTO
MeTo/a.

AHaJIM3MPOBATHh U MO/JEJIMPOBATH

CBOMCTBA. OMOIIBIO

Ha A3BIKC reoMCTpruun PCaIbHBIC
CuTyalnu, CBsA3aHHBIC BCKTOpaAMH U
KOOpAnHaTaMHu.

HccnenoBaTh MOCTPOCHHBIE MOJIETIH,
B TOM 4YHCIE€ M C HCHOJb30BaHUEM
arirapara ajareOphl.

Hcnoan3oBaTh
MIPOrPaMMBI.

3HAKOMUTBCS C UCTOPUEH Pa3BUTHS
MaTEMaTHUKH

KOMIIBIOTCPHEIC

IToBTOpEHUE,
00001IeHne "
cucTeMaTu3anms
3HAHUHA

(15 yacoB)

CedeHHsi MHOTOTPAaHHHKOB:
CTaHJAPTHbIE MHOTOTPaHHUKH,
METOJ[ CJIEOB, CTaHIApTHHIE
IIJIOCKOCTH, nepeceyeHus
MPSAMBIX U IJIOCKOCTEN

[lapannenbHbple NOpsIMBIE U
IIJIOCKOCTH: rapasuliesIbHbIE
CEUCHHMS, pPACUYET OTHOIICHUH,
YTJIBI MEXK Y
CKPEIHBAOIINMUCS MTPSIMBIMH

IlepnenaukynsipHbIe
psiMbIe U IIJIOCKOCTH:
CTaHJapPTHBIC napsl
NEePHEHIUKYISIPHBIX
IJIOCKOCTEN 151 MPAMBIX,
CUMMETPUM MHOTOTPAaHHUKOB,
TeopeMa 0 Tpex
MEPIEHIUKYJIIApax,

CrpouTth ceucHus.

PemaTh cTrepeoMerpuueckue 3aaadu
Ha JIOKa3aTeJIbCTBO MAaTEMaTHUYECKHX
OTHOIICHUH, HaxoXXcHHIE
reOMETPUYECKUX BEJIUYHH (IJIMH, YTIIOB,
Ioaaeid, o0bEMOB).

HUcnoab3oBatb pereHnn
CTEPEOMETPUUECKUX 3a1a4y
IUTAHUMETpHUUECKHEe (DaKThl U METO/IbI.

IIpoBoaAMTH JTOTMYECKH KOPPEKTHBIE
JIOKa3aTelIbHbIE  PAacCyKIEHUs  IpuU
PELIEHUH CTEPEOMETPUUECKUX 3a/1ay.

CpaBHMBaTL U AaHAJIU3UPOBATH
peanbHble CUTyalUd U  BBIABIATH
BO3MOXKHOCTb €€ MOJEIUpPOBaHUs Ha
A3BIKE TEOMETPUH.

MopaeaupoBarhb pealbHYIO
CUTYalMIO Ha $I3bIKE T'€OMETPUH U

pu
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BBIYHCIICHUSA JUTUH B
MHOTOTPaHHHUKAX

[ToBTOpEHME: IUIOLIA
MHOTOYTOJIbHUKOB,  (DOPMYJIbI

JUIS  TUIOLIA/IeH, COOOpaKeHUs
MOJI00usI.

[Inomamu ceueHuM
MHOTOT'PaHHHUKOB: IUIOIIA N
MTOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUS TI0T00MS

HCCJI€10BaTh IMMOCTPOCHHBIC MOACIIM, B

TOM YHCIE W C HCIOJh30BaHUEM
amrapara anreopsbl.
Hcnoan3oBaTh KOMITBIOTEPHBIE

IIPOTPaMMBI [IPY PELICHUN 3a4a4.

O0BéM
MHOTOrpaHHHKA
(17 v)

O0BEM Tena. O0beM
IPSIMOYTOJIBHOTO
napauienenuneaa. 3agauu 0o
yIBOEHUU Ky0a, O KBajapaType
Ky0a; 0 TPUCEKLUH yTJa.

CrepeomeTpruuecKue
3a/1auu, CBSI3aHHBIE C OOBEMOM
MPSIMOYTOJILHOTO
napajuieienuneaa.

[IpukianHpie 3aJ1aud,
CBS3aHHBIE C  BBIYHUCICHUEM
o0BéMa MPSIMOYTOJILHOTO
napajuieenune/a.

OO0BEM NpsAMON IPU3MBI.

CrepeomeTpruecKue
3a/1a4w, CBSI3aHHBIC C
BBIUHCIICHUEM 00BEMOB

npsMor npusMsl. [Ipukitagneie
3aJ1a4M, CBA3aHHBIC ¢ 0OBEMOM
PSAMOU MIPU3MBI.

Boluncnenre o0bEMOB TeN C
TMOMOIIBIO OIPEAECIEHHOTO
unTerpana. OO0bEM HAKIOHHOM
MPU3MBI, MTUPAMUBI.

dopmyiia o0BEMa
IIAPAMUBI. OtHomeHune
00bEMOB MHUpPaMHUI C OOIIUM
YTJIOM.

CrepeomeTpuueckue
3aJ1auu, CBS3aHHBIC C 00bEMaMHU

HaKJIOHHOM MIPU3MBI,
MUPAMUJIBI.

[Ipuknagaele 3agaud 110
TEME «O0BEMBI TEI,

CBobGoano ONEepPUPOBATH
NMOHATHAMH. O00BEM Tena, OO0BEM
MPSMOYTOJILHOTO MapaJijieenuIea.

@opmMyIHPOBATH OCHOBHEIC

CBOMCTBa 00BbEMOB.
Jloka3piBaTh TEOpeMy 00 o00bEmMeE

MPSAMOYTOJIBHOTO MapaJuIeIeune1a,
CJIEACTBUS U3 HEE.
Pa3pe3arnb MHOTOTPaHHUKH,

IICPCKIIaAbIBATh YaCTH.
Pemarn CTCPCOMCTPHUUYCCKHC 3ada4U,
CBSI3aHHBIC C BBIYHCICHHEM 00BEMaA

IIPSAAMOYTOJIBHOTO napasuliesIenunea,
IIPU3MBI.

CpaBHuUBaTL M AaHAJM3UPOBATH
YTBEPKIACHUSI C LEJIbI0  BBIABICHUSA
JIOTUYECKHU KOPPEKTHBIX 17}

HEKOPPEKTHBIX PaCCyKICHUM.
AHaJIM3MPOBATH U MOJAECJIMPOBATH

Ha  S3bIKE  TEOMETPUH  pealibHbIC
CUTyallid, CBS3aHHBIE C O0BEMOM
HPSAMOYTOJIBHOTO napajuieyCuIe/a,

MPU3MBI, TUPAMHUIBI.

HccsienoBaTh NOCTPOCHHBIE MOJIEIIH,
B TOM YHCJI€ U C HCHOJIb30BAHUEM
ammapara anreopsbl.

BbiBoAUTH OCHOBHYIO
MHTETPAIBHYIO bopmyny TSt
BBIYUCIIEHUS 0O0BEMOB TEJL.

Joka3piBaTh TeOpemMy 00 00bEME
HAaKJIOHHOW TpU3Mbl Ha  TpUMEpe
TPEyTOJbHON MIPU3MBI u TUTST
IIPOM3BOJILHOW MPU3MBI.

Jloka3pIBaTh TeopeMy: 00 00BEME
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CBSI3aHHBIC C 00BEMOM
HAaKJIOHHOU [IPU3MBI,
MUPAMU/IBL.

[Tpumenenue 00BEMOB.

Brraucnenue pacCTossHusA 110
IINTIOCKOCTH

MUPAMHUJIBI, (HOPMYITHPOBATH CIICIACTBHUS
U3 Hee: 00BEM YCEUEHHOW MUpaMUJIbL.
BeBoguTh (opMyITy IS BBIYHCIICHUS
00BEMOB yCEUEHHON TTUPAMUIBI

Teaa
BpalleHnsl.
(24 v)

[nnuHapuyeckas
MTOBEPXHOCT, oOpasytomue
HWIHHAPUYECKOU
ITIOBEPXHOCTH.

Humusap. [Ipssmon

KpyroBou nuiauuap. Ilnomans
MMOBEPXHOCTHU LIWJIUHJIPA.

KoHnueckass 1NOBEpPXHOCTS,
oOpazyroriue KOHHYECKOMN
noBepxHocTu. Konyc. Ceuenue
KOHycCa IJIOCKOCTBIO,
napajieIbHON TTIOCKOCTH
OCHOBaHUsA. Y CEUEHHBIM KOHYC.
N300paxkeHre  KOHYCOB  H
YCEUEHHBIX KOHYCOB.

[Tnomans OOKOBOM
TIOBEPXHOCTH 51 TTOJTHOM

MOBEPXHOCTH KOHYCA.
CrepeoMeTprUuecKUe 3a7adyu

Ha JI0KA3aTeNbCTBO u

BBIUHCIICHUE, IIOCTPOCHUEM

CEYEHMM LUJIIMH]IpA, KOHYCA.
[Tpuxkiagueie 3a7a4y,

CBSI3aHHBIE C HWJIMHIAPOM
Cdepa u map.

[lepeceuenue cdepsl U mapa
¢ tiockocTeio. Kacanme mrapa
u cepsl miockocthio. Bug u
M300paKeHue 1mapa.

YpaBHeHue cdepsl.
[Tnmomans chepsl u e€ yactei.

CummeTpus cepsl 1 mapa.

CrepeoMeTpuueckue 3agayu

Ha JI0Ka3aTeJIbCTBO U
BBIUMCJICHHE, CBS3aHHBIC CO
cdepoit u 1apom,

MMOCTPOEHUEM HMX CECUCHUU
IJIOCKOCTBIO.

CBo00oaHO ONepupoBaTh
NOHATHAMM: LHWIMHIpUYECKas
IIOBEPXHOCTh,  nmwimHap.  U3yyarsb

CHOCOOBI TMOMYYEHUS UUIUHAPUYECKOU
MOBEPXHOCTH, LIWIHH]IPA.

MN300paxaTth ULWIMHAPD W €r0
CEYEHMS TUIOCKOCTBIO.

CBo00oaHO ONepupoOBaTH
MOHATHAMM: KOHUYECKAsl [TOBEPXHOCTD,
KOHYC, YyCE4YéHHbIM KOHyC. MW3yuarh
CHOCOOBI  TOJNY4YEHHUs]  KOHHUYECKOU
IIOBEPXHOCTH, KOHYCA.

HN300paxkaTh KOHYC M €ro0 CEYEHHUs
MJIOCKOCTBIO, MPOXOJAIIEH yepe3 oCh, U
IJIOCKOCTBIO, IEPIIEHAUKYJIISIPHOM K OCH.

BeiBoaAMTH bopmybl TUISL
BBIYMCIICHUS] OOKOBOM W TOJIHOM
ITOBEPXHOCTEMN TEN BPALLICHHUS.

Pemats crepeoMeTpruyecKue 3a1a4u,
CBA3aHHBIE C TellaMH  BpalleHUS,
HaxOXXJIEHUEM Iulomaan OOKOBOM U
MOJIHOM TMOBEPXHOCTH, MOCTPOECHUEM
CEUYECHUM.

Hcnoab3oBaTh Npu pelieHUU 3a1ad
IUTAHUMETpUYECKHEe (DaKThl U METO/IbI.

CpaBHuBaTL ¥ aHAJM3UPOBATH
YTBEPKIACHUSI C LEJIbI0  BBISIBICHUS
JIOTUYECKHU KOPPEKTHBIX 17}

HEKOPPEKTHBIX PACCYKICHUHN.

AHAJIM3HPOBATL U MOJEJMPOBATH
Ha  s3BIKE TCOMETPUU  pCabHBIC
CUTyall¥, CBSI3aHHBIC C KOHYCOM U
AJIUHIPOM.

HccaenoBaTh NOCTPOCHHBIE MOJIEIH,
B TOM YHCJI€ W C HCIOJb30BaHUEM
amnmapara anreopsl

AKTYaJau3upPoOBaTh (PAKThI U METOIBI
IUTAHUMETPUM,  PEJIEBAaHTHHIE  TEME,
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[Ipuknannsie 3a1a4y,
CBsI3aHHBIE CO C(hepOil HIIapOM.

[loBTOpEHnEe:  OKpPYKHOCTh
Ha IUIOCKOCTH, BBIYHCIICHUS B
OKPY’KHOCTH, CTaHJIapTHBIE
moxoous

Pa3znuuHbple KOMOMHAITUUTEN
BpaIleHUs U
MHOT'OTPaHHHUKOB.
3amaun 1o TeMe «Tema u
MTOBEPXHOCTH BpaIEHUS

IPOBOJAUTDL AHAJOIUM.

CBo00oaHO ONepUpoOBATH
NOHATHAMM. cdepa W 1Iap, LEHTP,
paauyc, quameTp cdepsl U mapa.

UccaenoBath B3aUMHOE

pacnoioxkeHue cpepbl U MIOCKOCTH.
®opmMyaIHpPOBATH oTpeJeeHe
KacaTelbHOH TIOCKOCTH K cepe.

Jloka3bIBaTh TEOPEMBI O CBOMCTBE U
MPU3HAKE KAacaTebHOMU MJIOCKOCTH.

BoiBoguTh bopmyy TUTSt
BBEIYHMCIICHHUS TUIOMAnu cdepbl depes
panauyc chepsl.

Pemarts crepeoMeTpruuecKkue 3a1aud,
CBsA3aHHBIE CcO cdepoll U 1mapowm,
HaxXOXJEHUEM Iulomaan chepol U e
qyacTell, TOCTPOECHUEM ceueHUM cepbl U
mapa.

AHAJIM3MPOBATH U MOJEJIHPOBATH
Ha  S3bIKE TIEOMETPUU  pEAJIbHbIC
CUTyallud, CBS3aHHbIE C IIapOM U
chepoii.

Pemats npocTeie 3a1a4u, B KOTOPBIX
burypupyoT KOMOWHaIUu TEN
BpAIllEHHUs] 1 MHOTOTPaHHUKOB.

Hcnonb3oBaTh Npu pelieHud 3aaad,
CBSI3aHHBIX CcO cdepoll U IIapom,
TJIAaHUMETPUUYECKUE (PaKThl 1 METOJIBI.

Pemats crepeoMeTpruyecKue 3a1a4u,
CBSI3aHHBIE C  TeJaMH  BpalleHus,
MOCTPOCHUEM CEYEHUM TeJ BpalleHUs], C
KOMOMHAIIMSAMH  TEJd  BpallleHUs U
MHOTOTPaHHUKOB.

IIpoBOAUTH JOTUYECKU KOPPEKTHHIE
JIOKA3aTEIbHbIE  PACCYXKIEHUS  TpHU
pelIeHnd  TeOMETPUYECKUX  3ajady,
CBSI3aHHBIX C NEPHEHIUKYJIIPHOCTHIO
IJIOCKOCTEM.

AHAJIM3MPOBATH U MOJEJIHPOBATH

Ha A3BIKEC IrcoMCTpUHn pCalIbHBIC
CUTyalmu, CBsI3aHHBIC C
MHOT'OIrpaHHHKaMHU.

HccaenoBaTb NOCTPOECHHBIE MOJENH,
B TOM YMCJIE€ U C UCIOJIb30BAHUEM
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anmnapara ajnreopsl.

Inomanu
NMOBEPXHOCTH H
00BEMBI
KPYIJIbIX TeJ

(9 4)

O6beM mmnunHapa. Teopema
00 00BEéMe PSAMOTO ITMITHH/IPA.

[Tnomann OOKOBOI n
ITOJTHOU IIOBEPXHOCTHU
HUJIMHIpA.

Brruncienne 00bEMOB TEII C
ITOMOIIIBIO ONpeAeIEHHOTO
uHterpaita. O6bpEM KoHyca.

[Tmomanu OOKOBOU 5
MIOJTHOM TTOBEPXHOCTH KOHYCA.

CrepeomeTpruuecKue
3aJa4u, CBSI3aHHbBIC c
BEIYHCIIEHUEM 00BEMOB
IUJIMH]Ipa, KOHYCA.

[Ipuknagaele 3amadn 1O
Tteme «OOBEMBI H IUIOIIAIU
ITOBEPXHOCTEM TEN.

OO0BEéM MmIapa W IMIAPOBOIO

cektopa. Teopema 00 o00BEME
mapa. [lnomanp chepsr.

CrepeomeTpuueckue
3a/1a4H, CBSI3aHHBIC c
BBIYHCJICHHEM 00BEMOB I1apa,
IIIaPOBOTO CETMEHTA, IIapOBOI0O
CeKTopa.

[Ipuknaguele 3amaun 1O
TeEME «O0BEMBI TE,
CBSI3aHHBIE C OOBEMOM IIapa H
MJI0IIA/IbIO CEPHI.

CooTHomeHus MEXKITY
IJIOMIAJAMU  TOBEPXHOCTEN U
o0béMamMu TTOAOOHBIX TEIL.

[TonoOHbIC Tena B
IIPOCTPAHCTBE.

N3menenue o0béma mipu
oA00HH.

CrepeomMeTprUecKue
3a/1a4H, CBSI3aHHBIC c

BBIYKCJICHUEM O0OBEMOB TEJ U
TUIOIIA/IEN IOBEPXHOCTEN

CBolOoano ONepupoOBaATH
NOHATUAMHU: O00BEM Tena, IUIONIAb
MOBEPXHOCTH.

®opMyanpoBaTH OCHOBHBIE

CBOICTBAa 0OBEMOB.

Jloka3pIBaTh TeopeMbl: 00 00bEME
AJTAHIPA,; 00 00BéMe KOHYca.
BoiBoauth GopMysbl 11 BHIYMCIICHUS
00bEMa yCeu€HHOro KOHyca.

HccaenoBath NOCTPOCHHBIE MOJIENH,
B TOM YHCJIE€ M C UCHOJIb30BAHUEM
amnmapara anreopsbl.

3HaTh BO3MOXKHOCTU PEIICHUS 3a/1a4
Ha TIOCTPOCHHME LUPKYJIEM U JIMHEHUKOU,

0 KJIACCUYECKUX HEpa3peluMbIX
3ajayax.

CBo0oano OnepupoBaTh
MOHSATUSIMM: 1apOBO CETMEHT,
IapOBOM  CJIOM, IIAPOBOM  CEKTOD,
OCHOBAaHME M  BBICOTAa  CETMEHTA,

OCHOBAHHE U BBICOTA IIAPOBOTO CIIOSI.

BoiBoauTh dbopmybl TUTST
HaXOXKJICHUS 00BEMOB 1apOBOTO
CErMeHTa, IapOBOT0 CEKTOPa, MJIOMIATU
cdhepsl.

Joka3piBaTh TEopeMy 00 o00bEmME
mapa.

Pemathb crepeoMeTpruecKue 3a1aum,
CBSI3aHHBIC ¢ 00BEMOM I1apa, IAPOBOTO
CErMCHTA, II1apOBOTO CEeKTOpa,
TJIOIIAIBIO CEpHl.

CpaBHMBATL U AaHAJIU3UPOBATH
YTBEPXKJICHUSI C TIEJbI0  BBISBIICHUS
JIOTUYECKH KOPPEKTHBIX u
HEKOPPEKTHBIX PACCYKICHUM.

AHAJIU3UPOBATL U MOAEJIHPOBATH
Ha  s3BIKE TCOMETPUU  peajbHBIC
CUTYalllH, CBA3aHHbIE C 00BEMOM I11apa,
II1apOBOTO CETMCHTA, II1apOBOTO
CErMeHTa, IJIOMIaAbI0 CepHhl.

CB0001HO OIepupoOBATH
NMOHSITHEM: TIOJIOOHBIE TENa B
MPOCTPAHCTBE.
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Borunciasatb  00BEMBI  TEl c
MTOMOIIIBIO OTMIPEACTIEHHOTO HHTETpaa.

Pemath crepeomMeTpuyuecKue 3a1a4u,
CBSI3aHHBIC C COOTHOIICHUSMU MEXKIY
IJIOMIASIMU TIOBEPXHOCTEH U 00BhEMaMu
MOJIOOHBIX TEJI.

IIpoBoAUTH JOTUYECKH KOPPEKTHBIC
A0Ka3aTe/ibHbIe PACCY:KIEHUSA TIPU
pelieHnd  TeoOMeTpUYECKHX  3ajad,
CBS3aHHBIX C BBIYUCIIEHHEM OOBEMOB
Tel C TOMOIIBI  OMNpeaeaEHHOIO
WHTErpaa, HaX0KJIEHUEM
COOTHONICHHSI ~ MEXIy  IUIOMAIIMU
MOBEPXHOCTEN U 00BbEMAMU TMOJOOHBIX
TEl.

AHAJIM3UPOBATL W MOAEJIHPOBATH
Ha  s3BIKE TCOMETPUU  pealbHBIC
CUTyalll¥, CBS3aHHBIE C OO0BEMAMHU U
MMOBEPXHOCTSIMHU TEJI, Ha JOKa3aTEIbCTBO
M Ha HaxOXJICHHE T'C€OMETPUUYCCKUX
BEJINYHH
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JABuxeHust
(ChY)

JIB>KEHMsT ~ ITPOCTPAHCTBA.
OtoOpaxkenusi. [[BrkeHust
paBeHcTBO  duryp.  OOuue
CBOMCTBAa JBWKEHUN. Buubl
JIBYOKEHUH MapaJICTIbHBIN
MIEPEHOC, LEHTpalbHas
CUMMETpHUSI, 3epKaibHas
CUMMETpHUSI, MOBOPOT BOKPYT
MIPSIMOM. [IpeobpazoBanms
nogobus. Ilpsmas wu cdepa

Ditnepa.
['eomerpuueckne 3agaun Ha
MIPUMEHECHUE TBUKCHUSA

CBo00oaHO OnepupoBaTh
MOHSATHAMM: oToOpakeHue
NpOCTpaHCTBa Ha ce0s, JIBUIKCHHE
MIPOCTPAHCTBA; ICHTpPaIbHAsI, OCEBas H
3epKaJIbHAasl CUMMETPHUH, TTapaJlICTbHBINA
MEPEHOC; PaBEHCTBO U Mo00ue Guryp.

Jloka3bIBATh YTBEPXKIACHUS O TOM,
YTO LIEHTpajbHas, OCeBasi U 3epKajbHas
CUMMETPHUH, TapaJUIeIbHbIA TEPEHOC
ABJISIIOTCSL JIBWKEHUSAMH. BBbINOJHATH
npeoOpa3oBaHus MOJ00MUS.

OnepupoBaTh NOHSATUSIMHU: TIpSIMAast
u cepa Diinepa.

Pemath reoMeTpuuecKkue 3amaduu C
HCMOJIb30BaHNUEM JBHKECHUM.

Hcnoab30BaTh Mpu pemieHnd 3a1adq
JBIDKEHUS TIPOCTPAHCTBA U MIX CBOMCTRBA.

CpaBHMBaTHL U AaHAJIU3UPOBATH
YTBEPKICHUSI C LEJIbI0  BBISIBICHUS
JIOTUYECKHU KOPPEKTHBIX u

HEKOPPEKTHBIX PACCYKICHUM.
HccaenoBaTh NOCTPOEHHBIE MOJIEIIH.
HUcnoab3oBarh uudposBble

pecypchbl
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IMoBTOpEHME,
00001IEHNE /|
CHCTEeMAaTH3aIUA
3HAHUH
(17 a)

Oo0o0Ouiaroiee MOBTOPEHHE
MOHATUM MW METOJOB Kypca
reomerpunn  10-11 kmaccos,
CHUCTEMAaTHU3aLUS 3HAHUM.

Hcropus pa3BUTUA
CTEPEOMETPUU KAK HAYKH U €€
pOJIb B Pa3BUTHH COBPEMEHHBIX
WHXCHEPHBIX U KOMIBIOTEPHBIX
TEXHOJIOT UM

Pemartb cTtepeoMeTpruecKue 3aauu
Ha JIOKa3aTeJIbCTBO MaTEMaTHUYECKUX
OTHOIIICHUH, HAXO0XJICHUE
r€OMETPUYECKUX BEJIMYMH (JIJIUH, YTIIOB,
IJIOIIAIeH, 00BEMOB).

HNcnoab3oBaTh pellIeHun
CTEPEOMETPUYECKUX 3a7a4
IJIAHUMETpUUECKre (DaKThIl U METO/IBI.

IIpoBoaAUTHL JTOTMYECKH KOPPEKTHBIC
JIOKa3aTeIbHbIC  PACCYXKICHUA  MpHU
pelleHun CTEPEOMETPUUECKUX u
MJIAHUMETPUYECKHUX 3a]1a4.

CpaBHUBATL M aHAJN3UPOBATH
peanbHble CHUTyalluM W  BBISBIATH
BO3MOXKHOCTh €€ MOJICIUpOBaHUs Ha
SI3bIKE TEOMETPUH.

MopaenupoBarh peagbHyIo
CUTyallMlI0 Ha $s3bIKE TEOMETPUU U
HCCJIeA0BATh MTOCTPOCHHBIE MOJIETH, B

npu

TOM YHCI€ M C HCIOJIb30BAHUEM
arrapara ajnreopsbl.
HUcnoab3oBatb KOMIIBIOTEPHBIE

[IPOrpaMMBbI IIPU PELICHUHN 3a/1a4.
Hoay4yars npeacraBJjieHUue 0
r€OMETPUM Kak O pa3BUBAIOLICHCA
HAayKe, MCCIEAYIOIEH OKPYXarUUn
MHUD, CBSI3AHHOM  C  pEAIbHBIMHU
Oo0OBEKTaMH,  TMOMOTAIONIEH  pPEelInTh
pEaJIbHBIE KU3HEHHBIE CUTYAI[MU O POJIH
CTEPEOMETPUU B pa3BUTUU
COBPEMEHHBIX WHXKEHEPHBIX u
KOMITBIOTEPHBIX TEXHOJIOTUI

23




24



