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HOACHUTEJIbBHAA 3AIINCKA
HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

I'eoMerpus sBiIsIeTCS OHUM U3 0Aa30BBIX KYpCOB HAa YPOBHE CPEAHETO 00IIEro o0pa3oBaHMsl, TaK KakK
obecrieunBacT BO3MOXKHOCTh HM3YUYCHHS JAUCIUIUINH €CTCCTBCHHOHAYYHOW HAMPABICHHOCTH W IMPEIMETOB
ryMaHUTapHOTO MHKIIA. [T0CKOJIBKY JOTHYECKOe MBIUICHUE, (OPMUPYEMOE TIPH M3YYCHUHU OOYJarOIIHMHUCS
MOHATUMHBIX OCHOB T'€OMETPUHU, IPHU JI0KA3aTEJIbCTBE TEOPEM M IOCTPOCHUM LIENOYKU JIOTUYECKUX
YTBEPKJACHUN TMpPU PEIICHUH TEOMETPUYECKUX 3a7a4, yYMEHHE BBIJIBUTaThb W OINPOBEPrarb T'HIIOTE3bI
HEMOCPEACTBEHHO HCIIOJB3YIOTCA IMPU PEIICHWH 33/ad €CTECTBEHHOHAYYHOrO IMKJa, B YaCTHOCTH
¢buznyeckux 3aaad.

ens ocBoeHus mporpaMmbl ydeOHOTO Kypca «I'eomeTpusi» Ha YriIyOJIEHHOM YpOBHE — pa3BHUTHE
WHJIMBUIYAIBHBIX CIIOCOOHOCTEH 00yUYaromMXCcs MPU U3YICHUH T€OMETPHH, KaK COCTABIISIONICH MPeIMETHON
obnactu «MatemaTuka u HHGOpPMaTHKa» Yepe3 obecrieueHrne BO3MOKHOCTH MPUOOPETEHUS M UCTIOJIb30BaHUS
OoJsiee TIIYOOKHX TE€OMETPUYECKUX 3HAHMM M JEHCTBUM, CHENU(UUHBIX T€OMETPUU, U HEOOXOIUMBIX IS
YCHENTHOTO Po(deccHoHaTbHOTO 00pa30BaHMs, CBI3aHHOTO C UCIIOJIB30BAHHEM MATEMAaTHKHU.

[IpuopureTHpIMU 3a7a4aMu  Kypca TE€OMETPUM Ha YIUIYOJIEHHOM YypPOBHE, PACHIUPSIONIUMUA |
YCHJIMBAIOIIUMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

® pacIIMpeHHe TPEACTABICHHUS O TEOMETPUHM KaK dYacTH MHPOBOW KyJIbTypbl H (opMuUpOBaHHE
OCO3HAaHMS B3aUMOCBS3U T€OMETPUH C OKPYKAKOIIUM MUPOM;

e popMHpOBaHUE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTYypax Kak O BAKHEUITUX MAaTeMAaTHYECKHX
MOJIEJIAX, TO3BOJIAIONIMX OMKUCHIBATH U U3Y4aTh pa3HbIC ABJICHUSA OKPYKAIOUIETO MUpPA; 3HAHWE MOHATUUHOTO
amnmapara no pazaeny «CrepeoMeTpus» MIKOJILHOIO Kypca Fr€OMETPHH;

e popMHpOBaHWE YMEHHUS BJAJCTh OCHOBHBIMHU TOHATHSIMH O IPOCTPAHCTBEHHBIX (HTypax W HX
OCHOBHBIMH CBOWCTBAaMH; 3HaHUE TeOpeM, (OPMYJT U YMEHUE WX TPUMEHSATH, YMEHHUS JTOKA3bIBaTh TEOPEMBI U
HaxO0JIUTh HECTAHIAPTHBIC CTIOCOOBI PEIICHHUS 33714,

e (hopMupoBaHHE YMEHHUsS PACIO3HABATH HA YEPTEkKaX, MOJCIAX U B pealbHOM MHUPE MHOTOT'PAHHHUKHU U
TeJla BpalleHUs; KOHCTPYUPOBATh FT€OMETPUUYECKUE MOCIIH;

¢ hopMHUpOBaHKE TOHUMAHUS BO3BMOXXHOCTH aKCHOMATHYECKOTO TIOCTPOCHHUS MAaTEMaTHYECKUX TEOPHIA;
(hopMupoBaHUE TOHUMAHKS POJIM AKCHOMATUKH MPH TIPOBEICHUH PACCYKICHU;

e popMHpOBaHHWE YMEHHUS BIAJCTh METOJAMH JIOKA3aTEIbCTB M AJITOPUTMOB PEIICHHS; YMEHUS HX
MIPUMEHATh, IPOBOJUTH JI0KA3aTEIbHBIE PACCYKACHUS B XOJI€ PEIICHUs] CTEPEOMETPUUYECKUX 3a7a4 U 3aJad ¢
MPaKTUYECKUM COJIEp’)KaHueM; (opMUpOBaHUE TMPEACTABICHUS O HEOOXOJMMOCTH JI0Ka3aTeIbCTB TIPH
000CHOBaHMM MaTEMaTHUECKUX YTBEPXKICHHUH U pPOJM AaKCMOMAaTUKU B MPOBEACHUU JCTyKTHBHBIX
pacCyXIeHU;

® pDa3BUTHE M COBEPUICHCTBOBAHWE HMHTEUIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH oOydaromuxcs,
MO3HABATEIbHOM aKTUBHOCTHU, UCCIEAOBATENbCKUX YMEHHUI, KPUTUYHOCTH MBIIIJIEHUS, UHTEPECa K U3YUEHUIO
TEOMETPUH;

e hopmupoBanue (QPyHKIIMOHATBLHON TPAMOTHOCTH, pPEJIEBAHTHOW T€OMETPUU: YMEHHS pAaclO3HaBaTh
MIPOSIBIICHUSI TEOMETPUUECKUX TOHATUH, 0OBEKTOB M 3aKOHOMEPHOCTEH B PEAbHBIX KU3HEHHBIX CUTYAIUIX U
IpU  W3YYCHHHM JPYrUX VYYEOHBIX TMPEAMETOB, TMPOSBICHUS 3aBUCHMOCTEH U 3aKOHOMEPHOCTEH,
MOJIEIMPOBAHUS PEATIbHBIX CUTYallUi, MCCIIEIOBAHUSI MOCTPOCHHBIX MOJENIEH, HHTEPIIPETAIUU MTOTYyYEHHBIX
pe3yJabTaTOB.

OcHoBHBbIE cojepxkaTenbHble IMHUM Kypca «I'eomerpun» B 10—11 knaccax: «lIpsimbie U mockocTH B
MpoCTpaHcTBe», «MHororpanHukn», «Tema BpameHus», «BekTopbl MU KOOpPAMHATHI B IPOCTPAHCTBEM,
«/IBM>KEeHMS B TPOCTPAHCTBEY.



CohopmynupoBannoe B DenepaibHOM TOCYIApCTBEHHOM O00pa30BaTENbHOM CTaHAAPTE CPEIHEro
oOmiero oOpa3oBaHusi TpeOOBaHHE «YMETh OIEPUPOBATH MOHATUSAMHY», PEJIEBAHTHBIX T'€OMETPHUH Ha
yray6néHHoM ypoBHe oOyueHust B10—11 kimaccax, OTHOCHTCS KO BCEM COJIEPIKATEIbHBIM JIMHUSAM Y4eOHOTO
Kypca, a popMHUPOBaHUE JIOTHYECKUX YMEHUHN pacipenensieTcs He TOJIBKO 10 COJAepKaTeIbHBIM JIMHUSM, HO U
no roxam oOydyenus. Conepikanue oOpa3oBaHUs, COOTBETCTBYIOIEE MPEIMETHBIM pPe3yIbTaTaM OCBOCHUS
[TpumepHoOit paboueii mporpaMMBl, pacpeeIEHHBIM 110 TOAaM O00yUICHHsI, CTPYKTYPHPOBAHO TAKHMM 00pa3oM,
9TOOBI KO BCEM OCHOBHBIM, NMPHHIIMITAAIHHBIM BOTIPOCaM OOYydYaroImuecs 0Opallaiuch HEOJHOKPATHO. ITO
MI03BOJISIET OPraHHU30BaTh OBJIAJICHHME I'€OMETPUYECKMMH IOHATUSMU U HaBbIKAMH IOCIEAOBATEIbHO M
MOCTYIATENHHO, C COOMIOACHNEM MPUHIINIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS BKJIIOUATh B OOIIYIO CUCTEMY
F€OMETPUYECKUX TMpEACTaBICHUN o0O0ydarolmuxcsi, pacmupss U yrayonss e€, oOpa3ys TpouHbIe
MHO>XECTBEHHBIE CBSI3H.

[lepexon k U3y4EeHHIO T€OMETPUH HA YII1yOJIEHHOM YPOBHE IO3BOJISIET:

— co3/1aTh ycloBus A quddepeHnrannn 00ydeHus, oCTPOSHUsI HHANBUAYATbHBIX 00pa30BaTeIbHbIX
porpaMM; oOecrneyuTh YriayOJ€HHOE H3yuYeHHE T'€OMETPUM Kak COCTaBJISAIOLIEH y4yeOHOro mnpeaMera
«Marematuka;

— HOJrOTOBUTHh OOYYalOMIMXCS K MPOJOJDKEHHIO M3YyUYEHHUsI MAaTeMaTUKU ¢ y4€ToM BblOOpa Oyaymieit
npodeccuu, odecrieunBas MPeeMCTBEHHOCTh MEXKTy OOIIMM U MpodeccnoHalbHBIM 00pa30BaHUEM.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

B YueOnoM mane Ha m3ydeHue yriryos€HHOTO Kypca reomerpuu B 10—11 kiaccax oTBOAMTCS HE
MeHee 3 yuyeOHBIX YacoB B HEJEII0 B TEUEHHE KaXKIOro roja oOy4deHHs, BCEro 3a JBa rojaa oOydyeHuss — He
Menee 204 yaeOHBIX 4acoB.

Iliianupyemble npeaMeTHbIE pe3yJabTaTbl 0cBoeHus1 IIpumepHoii padoyeii mporpaMmmasl (1o rogam
00y4eHms1)

OcBoenne yuebOHOro kKypca «l'eomeTpus» Ha ypOBHE CpeaHero o0Iiiero oOpa3oBaHHs IOJKHO
obecneunBaTh IOCTHKEHHUE CIEAYIOMINX IPEIMETHBIX 00pa30BaTeIbHbIX PE3YIbTATOB:

10 k1ace

e (CBo0OJHO OmepupoBaTh OCHOBHBIMU TOHATHSIMU CTEPEOMETPHM TPH PEHICHUH 3a1ad W IPOBEACHHH
MaTeMaTH4eCKUX PacCyKICHUH.

e [IpuMeHSTh aKCHOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX IPH PEIICHHH T€OMETPUUECKHX 3a/a4.

e KilaccupuuupoBaTh B3aUMHOE PACIIOJIOKEHHE MPSIMBIX B MPOCTPAHCTBE; IUIOCKOCTEH B MPOCTPAHCTBE;
IPSIMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE.

e (CBoOOIHO oOmEpUpOBAaTh MOHATHSIMH, CBSI3AHHBIMH C YIJaMd B IPOCTPAHCTBE: MEXKIY NPSAMBIMH B
MIPOCTPAHCTBE; MEXKY MPSAMON U MIIOCKOCTHIO.

e (CB00OAHO ONEPUPOBATH MOHATUAMH, CBSI3aHHBIMUA C MHOTOTDAHHUKAMHU.

e (CBo0OAHO pacro3HaBaTb OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MpU3Ma, MHUpaMUIa, NPSMOYTOJbHBIN
napasenenunes, Kyo).

e KnaccugunupoBaTb MHOTOTPaHHUKH, BEIOMPAs OCHOBAHUS IS KIIaCCU(PHUKALIUH.

e  (CB00OAHO ONEPUPOBATH MOHATUSMH, CBA3aHHBIMU C CEYEHUEM MHOTOTPAHHUKOB IJIOCKOCTBIO.

e BpImonHATE mapajuienbHOE, LEHTPaIbHOE M OPTOrOHAJIBHOE IMPOEKTUPOBAaHUE (UTYyp Ha IUIOCKOCTH;
BBITOJIHATE U300pakeHus: (PUryp Ha IIOCKOCTH.



CtpouTh ceueHUs] MHOTOIPAHHUKOB PA3JIMYHBIMUA METOJIaMHU, BBIMIOJHATH (BBIHOCHBIE) IJIOCKUE YEPTEKHU
U3 PHUCYHKOB MPOCTHIX 00BEMHBIX (PUTYpP: BHJI CBEPXY, COOKY, CHU3Y.

BoruucnsaTe miomaa MmoBEpXHOCTEH MHOTOTPaHHUKOB (MpU3Ma, MUPAMUJIA), T€OMETPUUYECKUX Tel C
pUMEHEHHEM (POPMYIL.

CBOOOTHO OTIEPUPOBATH MOHSATUSMHU: CAHMMETPHS B IIPOCTPAHCTBE; IICHTP, OCh U TUIOCKOCTh CUMMETPHH;
IIEHTP, OCh U TJIOCKOCTh CHMMETPUU (PUTYPHI.

CB0OOOTHO OTIEPUPOBATH MOHATHAMHE, COOTBETCTBYIOIIIMMH BEKTOPaM M KOOPJIMHATAM B IIPOCTPAHCTBE.
BpInonHATE 1elCTBUS HA/l BEKTOPAMH.

Pemarp 3agauum Ha [10Ka3aTeIbCTBO MAaTEMaTHUYECKHUX OTHOILIEHUH M HaXO0KJEHUE TE€OMETPUYECKHX
BEJIMYWH, MPUMEHSS HM3BECTHBIE METOJBI TPHU PEIICHHH MaTeMaTHYeCKHX 3a/lad TMOBBIIICHHOTO U
BBICOKOT'O YPOBHS CJIOXHOCTH.

[IpuMeHsTh TIpOCTEHIINE TPOTPAMMHBIE CPEJICTBA U DJIECKTPOHHO-KOMMYHUKAITMOHHBIE CUCTEMBI TNPHU
PELICHUH CTEPEOMETPUUECKHX 3aj1au.

W3Bnekatp, mpeoOpa3oBbIBATH W WHTEPHPETUPOBATH  UHGOpPMAIMIO O  MPOCTPAHCTBEHHBIX
TeOMETPHUUECKHX (PUTYpax, MPEICTABIICHHYIO HA YePTEKax U PUCYHKaX.

[IpuMeHsTh TIOJIyd€HHBIE 3HAHWSA HA TPAKTUKE: CPAaBHUBATh M aAHAIM3WPOBATh PEANbHBIC CHUTYaIlWH,
MPUMEHSATh HM3YyYEHHBIE TOHATHUS B TPOIECCE TMOMCKA PEIICHHS MaTeMaTH4YeCKd CPOpMyIUpPOBAHHON
mpoOeMbl, MOJIEIMPOBATh peajbHbIE CHUTYyallUM Ha $3bIKE T€OMETPUH, HCCIENOBATh IOCTPOCHHbIE
MOJENU C HCHOJIb30BAaHUEM TE€OMETPUYECKUX TMOHATUNH U TEOopeM, ammapaTa aireOphl; pemarhb
MIPAKTUYECKHE 3a7a4l, CBSI3AHHBIE C HAXOXKICHUEM T€OMETPUUYECKUX BEIUYHH.

Nwmets mpencrabienns o0 OCHOBHBIX 3Tamax pa3BUTUS T'€OMETPUU KaK COCTaBHOW 4YacTH (yHAaMeHTa
Pa3BUTUS TEXHOJIOTUH.

11 kaace

CB00OOIHO OmEepUpOBaTh TOHSITHSAMH, CBS3aHHBIMH C IWIMHAPUYCCKON, KOHWYECKONH W cheprudecKoi
MMOBEPXHOCTAMHU; OOBACHATH CHOCOOBI OTYUECHHUS.

OnepupoBath NOHATUSAMH, CBSI3aHHBIMU C T€JIAMU BPAILEHUS: IIMIIUHAPOM, KOHYCOM, CEpoi U 1apoM.
PacnioznaBathk Tena BpaieHus (IUIMHAP, KOHYC, cepa U map) U OObSICHATH CIOCOOBI MOTYYeHHS Tell
BpAaIlICHHUS.

Knaccuduimpoats B3auMHOE pacmoiokeHue chepbl U MI0CKOCTH.

BbluncnsaTe BENTWYHMHBI SJIEMEHTOB MHOTOTPAHHMKOB W TeJ BpalleHus; OO0bEMBI U  IUJIOUIAAU
MOBEPXHOCTEH MHOTOTPAHHHUKOB U TE€JI BpalleHHs, TEOMETPHUECKUX TeJl C MPUMEHEHHEM (POpMYIL.
CB0OOIHO OTIEpUPOBATH MOHATUSAMU, CBSI3AaHHBIMU C KOMOMHAIMSIMH T€J BPAIllEHHUsS ¥ MHOTOTPAHHHUKOB:
MHOTOTPaHHUK, BIIUCAHHBINA B chepy U OMUCAHHBIN O0KoJIO0 cdepbl; chepa, BOUCAHHAST B MHOTOTPaHHHUK
WJIH TEJIO BPAIllCHUSI.

BbIYHCHATE COOTHOIIEHHS MEKIY TUIOMIAIIMU TOBEPXHOCTEN 1 00bEMaMU TIOTOOHBIX Tell.

N300paxkaTe u3ydaeMble (DUTYpBHI; BBINONHATH (BBIHOCHBIE) IUIOCKHE UYEPTEKHU U3 PUCYHKOB MPOCTHIX
00BEMHBIX QUTYp: BUJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TeIl BpaIllCHHUS.

W3Bnekatb, HMHTEPIPETUPOBATH W  MPeoOpa3oBBIBATH  HHPOpPMAIMIO O  MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PHUrypax, MPeJACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

CB0OOTHO OTIEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE.

BrinonHATh onepannu HaJl BEKTOPAMHU.

3ajaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.



e Pemarh reoMeTpuYECKUE 3a/1a4d HA BBIYMCIICHUE YIJIOB MEXKIY IIPSIMBIMU U IUIOCKOCTSMHU; BBIYUCIICHHUE
pPacCTOSIHUM OT TOYKHU [0 IUIOCKOCTH; B LIE€JIOM, Ha IIPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO METOJA IpU
peuieHun.

e (CBo0OAHO OMEpUPOBATH MOHSATHIMHU, CBS3aHHBIMU C JBIKEHHEM B IPOCTPAHCTBE, 3HATh CBOWCTBA
JIBVKCHHH.

®  BBINOJHATh M300paKEHHWS MHOIOIPAHHUKOM U TEJI BpaLIEHUs IMpU [apajuleIbHOM IEpEeHOcCE,
LEHTPAJIbHOM CUMMETpPUH, 3€pKaIbHOW CHUMMETPUH, IIPU IOBOPOTE BOKPYI MpPsAMOi; mpeoOpazoBaHus
o100u4.

e CTpouTh Cc€YEHHS] MHOTOIPDAaHHUKOB M TeJl BpallleHUs: CEYEeHHUs UWIMHIApa (mapauieabHO |
MEPIEeHIUKYIIIPHO OCH), CEYeHMsI KOHyca (IapajuleIbHOE OCHOBAHHUIO M MPOXOJSIlee Yepe3 BEPIINHY),
CEYeHMs 11apa.

e lcnonb30BaTh METOABI NMOCTPOCHMSI CEUYEHMI: METOJ CIEIO0B, METOJ BHYTPEHHETO IPOECKTUPOBAHMS,
METO/] IEPEHOCA CEKYILEH MIOCKOCTH.

e JlOKa3bIBaTh FEOMETPUUYECKHUE YTBEPIKICHHUS.

e [IpumeHnsaTes reomerpuuyeckue (akThl I pEIIeHUs CTEPEeOMETPUUECKUX 3ajjad, MpenoJiaratoninx
HECKOJIbKO IIaroB PelIeHus], €CIIU YCIOBUS IPUMEHEHUS 3aJaHbl B IBHOM U HEIBHOH dopme.

e Pemarp 3amauum Ha JOKAa3aTebCTBO MATEMATHMYECKMX OTHOLIEHUM M HAXOXKJIECHUE TI'€OMETPUUYECKUX
BEJINYUH.

e [IpumeHsATh nOporpaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI IIPU PELICHUU
CTEPEOMETPUYECKUX 3a/1a4.

e [IpuMeHATH NMOJY4YECHHBIC 3HAHUS HA NPAKTHKE: CPAaBHUBATH, AHAJIM3UPOBATH U OLECHUBATh PEAJIbHBIC
CUTyallud; IPUMEHATh W3Yy4YCHHBIC IIOHATUSA, TEOPEMBI, CBOMCTBA B IIPOLECCE IIOMCKA pPEIICHUs
MaTeMaTU4ecku c(HOpMyIMpOBAaHHON MNpPOOIEMbI, MOJEIUPOBATh pEAJbHbIE CHUTYyallMM Ha S3bIKe
TE€OMETPHH, HCCIIEN0BATh OCTPOCHHBIE MOJEIIN C UCIIOJIB30BAHUEM I'€OMETPUUECKUX TIOHATHH U TEOPEM,
anmapara ajareOpbl; pellaTb NPaKTHYECKUE 3aJaud, CBSI3aHHBIE C HAXOXAEHUEM T'eOMETPUYECKUX
BEJINYMH.

e Uwmerp npencraBieHus 00 OCHOBHBIX 3Tallax Pa3BUTHs I'€OMETPUM KaK COCTaBHOM 4yacTH (yHAaMeHTa
Pa3BUTHS TEXHOJIOTHH.

COJIEP)KAHUE YUYEBHOT'O KYPCA (ITO TOJAM OBYUEHMSI)

10 xiaace

IIpsiMble U MUIOCKOCTH B MIPOCTPAHCTBE

OcHOBHBIE TMOHATHUS CTepeoMeTpuH. Touka, mpsMas, IUIOCKOCTb, HpocTpaHcTBo. IloHsTHe 00
aKCMOMAaTHYECKOM IIOCTPOEHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHH U CIIEJCTBUS U3 HUX.

B3aumHOe pacnosnokeHue MpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECSA, MapajUleNbHBIE WU
CKpeluBaromuecs npaMele. [IpusHaku ckpemuBaronmxcs npaMbix. [lapamiensHOCT IPAMBIX U IIJIOCKOCTER
B MPOCTPAHCTBE: MapajuleibHbIE MPsAMbIE B MPOCTPAHCTBE; MApaIENbHOCTh TPEX MPSAMBIX; MapajliebHOCTh
npsMoil U 1uiockoctH. IlapamienbHoe W LEHTpalbHOE NMPOEKTUpOBaHHE, M300paxeHue ¢uryp. OCHOBHBIE
CBOMCTBA MapajuIeNbHOTO MPOEKTUpoBaHMs. M300paxkeHune ¢uryp B mapanienbHOW MNPOEKIMU. YTIBI C
COHAIPABJICHHBIMU CTOPOHAMH; yroJl MEXAy HpsIMbIMM B HpocTpaHCTBe. [lapaiienbHOCTh IMIIOCKOCTEM:
napajJiesibHble TUIOCKOCTH; CBOMCTBA MapayieNbHbIX IIocKocTel. [IpocTeiiine mpocTpaHCTBEHHBIE (PUTYPHI
Ha IUIOCKOCTH: TETpa’p, NapajuleIenUIe; IOCTPOCHUE CEUEHUH.



[lepneHUKYIAPHOCTD IPSIMOW U IUIOCKOCTHU: NEPIEHIUKYISIPHBIE NIPAMBIE B IIPOCTPAHCTBE, HPSMBIE
NapaJuleIbHbIE U NEPIEHAUKYISIPHBIE K IUIOCKOCTH, IIPU3HAK MEPIEHIUKYISIPHOCTH IPSIMOM U INIOCKOCTH,
TEOpeMa O MNpPSIMON MEPHEHAUKYIIPHON IuockocTH. OpToroHanbHOE HpoekTupoBaHue. Ilepnenauxynsp u
HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 IIOCKOCTH, PACCTOSIHUE OT MPSAMOM J0 MIOCKOCTH, MPOEKUUs (PUTypbl
Ha IUIOCKOCTb. llepneHauKyaspHOCTh INUIOCKOCTEM: NPHU3HAK NEPHEHAMKYIIPHOCTH [BYX IUIOCKOCTEM.
Teopema o TpEX MepneHANKYISIPAX.

VYribl B IpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO; JBYIPAHHBIM YroJ, JTMHEHHBIM Yroi
JBYTPaHHOIO yrja. TpéXrpaHHbIi U MHOrorpaHHele yriibl. CBONCTBA IJIOCKMX YIJIOB MHOTOTPaHHOIO YTJa.
CBolicTBa IUIOCKUX M [JBYIPAHHBIX YIVIOB TPEXITPAHHOIO Yyrja. TeopeMbl KOCMHYCOB U CHHYCOB JUIf
TPEXTPAHHOTIO YIJIA.

MHOrorpaHHHMKHU

Buapl MHOrOrpaHHUKOB; pa3BEPTKa MHOTOTpaHHUKa. [Ipu3aMa: n-yrojgpHas npu3Ma; mOpsMas u
HaKJIOHHas TpPU3MbI; OOKOBas M TOJHAas MOBEPXHOCTb Npu3Mbl. Ilapannenenunen, npsMOYroJbHBIN
napajuieJienune]] ¥ ero cBoiictBa. Kparwaiimme myTd Ha TMOBEPXHOCTH MHOTOTpaHHUKa. Teopema Dumepa.
[IpoctpancrBennas teopema Iludaropa. Ilupamupa: n-yroibHas nupamMuaa; NpaBUIbHAS W yceu€HHas
nupamuabl. CBolicTBa pébep M OOKOBBIX IpaHel MpaBWIbHOM mupamuabl. [IpaBuibHbIE MHOTOTPaHHUKU:
MpaBUIbHAS MPU3Ma U TIPaBUJIbHAS TMpaMU/Ia; TPaBUIIbHAS TPEYroJIbHAS MTUPAMUIA W TPABHIIBHBINA TETPAdIP;
Ky0. [IpeacraBneHue o NpaBUIbHBIX MHOTOIPAHHUKAX: OKTA3p, JOJEKAdAP U UKOCASP.

Brluncinenue 21€eMEHTOB MHOTOTPAaHHUKOB: péOpa, auaroHanw, yrael. [lmomans OokoBoi
MOBEPXHOCTH W TIOJIHOM TMOBEPXHOCTH TPSIMOW TMPU3MBI, IUIOIIAJAb OCHOBAaHHM, TeopeMa O OOKOBOH
MMOBEPXHOCTH TMPsAMON Tipu3Mbl. [Lmomans GOKOBOW MOBEPXHOCTH M TOBEPXHOCTH MPABWIBHOW MHUPAMU/IBI,
TeopeMa O IUIOIIAIN YCeUEHHON TUPaMU/IBbI.

CummeTpHst B MPOCTPAHCTBE. DJIEMEHThl CUMMETPUU IPaBUIIBHBIX MHOTOIPAaHHUKOB. CHMMeTpus B
MPaBUJILHOM MHOTOTIPAaHHMKE: CUMMETpUs Mapajuielenuneaa, CUMMETPUsT NPABWIBHBIX MPU3M, CUMMETPUS
MPaBUIILHON TUPaMUJIbI.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[TonsiTus: BEeKTOp B NPOCTPAHCTBE; HYJIEBOM BEKTOp, JJIMHA HEHYJIEBOIO BEKTOPa; BEKTOPHI
KOJUIMHEapHbIE, COHAIPABICHHBIE W MPOTUBOIOJIOXKHO HAIMpPaBICHHbIE BEKTOpPHL. PaBEeHCTBO BEKTOPOB.
JleicTBHUsL ¢ BEKTOpaMu: CJIOXKEHHE M BBIYMTAHHE BEKTOPOB; CyMMa HECKOJBKHX BEKTOPOB; YMHOXKEHHE
BekTopa Ha ymcio. CBoiicTBa cioxeHUs BeKTopoB. CBoiiCTBa yMHOXKEHHUS BekTopa Ha uucio. llonsrue
KOMILIaHapHbIe BeKTOphI. [Ipu3Hak koMiianapHocTH TpEX BekTopoB. [IpaBuio napamienenunena. Teopema o
pa3joKEHUU BEKTOpa MO TPEM HEKOMIUIAaHAPHBIM BeKTopaM. I[IpsiMoyronpHas cuctemMa KOOpIMHAT B
npoctpancTtBe. KoopauHatsl BekTopa. CBs3b MEXIY KOOpAMHATAMH BEKTOpPa U KOOPAMHATAMU TOYEK. YTOI
Mexay Bekropamu. CKalsipHOE TPOU3BEICHUE BEKTOPOB.

11 x1acc

Tesna Bpamenus

[TonsiTus: UMIAMHApUYECKas MOBEPXHOCTb, KOHMYECKas MOBEPXHOCTh, c(hepuyeckas MOBEPXHOCTb,
oOpasyromue noBepxHocted. Tena BpalieHus: MUIMHIP, KOHYC, YCeUu€HHBIN KOHYC, cdepa, map. Bzaumuoe
pacrionoxeHue cdepbl U IJIOCKOCTH; KacaTellbHas IUIOCKOCTh K cepe. M300pakeHue Ten BpalleHUs Ha
wiockoctu. Pa3Béprka nununapa u konyca. Cummerpus chepsl U mapa.

O06bEéM. OcHOBHBIE cBOIcTBa 00BEMOB Tel. Teopema 06 00bEME IPSIMOYTOIBHOTO Mapajulesenumea 1
crneactBus u3 He€. OOBEM NpsAMON M HAKJIIOHHOM MPU3MBI, HIWIMHJpPA, MUpaMUIsl U KoHyca. OOBEM miapa u
[IIapOBOT'0 CErMEHTA.



KomOunamuu Ten BpamieHus 1 MHOTOTpaHHUKOB. [Ipu3ma, BOMcanHas B UMIUHJADP, OMMCAHHAS OKOJIO
mwanapa. Ilepecedenue cdepsl U mapa ¢ miockocTbio. Kacanme mapa u cdepsl miockoctero. [Tonstue
MHOTOI'paHHHUKA, OTIMCAHHOTO OKOJIO cepsl, cepsl, BHUCAHHONW B MHOTOTPAHHUK WJIM TEJIO BPAICHHUS.

[Tnomanas MOBEPXHOCTH MUJIUHJPA, KOHYCa; momaas chepsl u e€ yacreii; [lomobue B mpocTpaHCTBe.
OTtHomeHne 00bEMOB, TUIONIAICH TTOBEpXHOCTEH MOA0OHbBIX (uryp. IlpeodpasoBanne moao0us, TOMOTETHSI.
Pemienue 3a1a4 Ha MIIOCKOCTH € MCIIOJIB30BAaHUEM CTEPEOMETPHUIECKUX METOIOB.

[TocTpoeHune cedeHHWii MHOTOTPAHHMKOB W TEJI BpAIICHHUS: CEYCHHS IWUIMHApA (MapayieIbHO H
MEePIEHIUKYIISIPHO OCH), CEYCHHUs KOHyca (mapajijieibHOE OCHOBAHUIO W TPOXOJAIIEE 4Yepe3 BEPIINHY),
CeUeHHs IIapa; METOAbI TIOCTPOCHHUS CEUSHHIA: METO] CJIEJ0B, METOJI BHYTPEHHETO MPOECKTUPOBAHUS, METOT
MepeHoca CeKyIen TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektops! B mpoctpanctBe. Onepanuu HaJl BekTopamu. BekropHoe ymHOXeHHE BeKTopoB. CBolicTBa
BEKTOpHOrOo yMHOXeHMs. [IpsiMoyrosibHas cuctemMa KoopAuHAaT B mpocTpaHcTBe. KoopaumHaTel BeKTOpa.
Pasnoxxenue Bekropa o 0azucy. KoopimHaTHO-BEKTOPHBIN METOJ PU PELICHUH F€OMETPUUECKUX 3aa4.

J{BM:KEeHHMS B IPOCTPAHCTBE
JIBwxkenust mpoctpanctBa. OtoOpaxenus. J[Bwkenus u paBeHcTBO ¢uryp. OOmue CcBoOWCTBa

JNBWKECHUU. Buapl NBIKEHUI: MapajuieIbHbI NEPEHOC, HEHTpaJbHAas CUMMETPHS, 3€pKajbHas CHMMETPHS,
MOBOPOT BOKPYT npsiMoi. IIpeobpazoBanus nogodus. [psmas u chepa Diinepa.

TEMATHYECKOE IIJIAHUPOBAHME YYEBHOTO KYPCA
(IT0 TOJAM OBYYEHMS)

10 ks1acc (He MmeHee 102 yacoB)

Ha3Banmue
pasjaesa
(Tembl) OcHOBHBIE BUIbI 1eATEJIbHOCTH
OcHOBHOe coep:KaHue

Kypca y4yammxcst

(KoJIM4eCcTBO

4acoB)

BBenenue OcHoOBHBIE Onpeaensith TWIOCKOCTh Kak (QUTypy, B

B NpoCTPaHCTBeHHbIe GUTYPBI. | KOTOPOU BBIMIOITHAETCS MIAHUMETPHUS.

cTepeoMeTpu [TonsTus CTEPEOMETPUM: Jenatp IIPOCTEUIIINE JIOTUYECKUE

10 TOYKa, TMpsMasi, IUJIOCKOCTh, | BBIBOABI U3 aKCUOMATUKH IMIOCKOCTH.

(23 v) IIPOCTPAHCTBO. OcHOBHbIE [IpuBOoAUTH IIPUMEPBI peaJIbHBIX
npaBWiia  W300paKEHHWS  Ha | 0OBEKTOB, ujeanu3amnuei KOTOPBIX
pHUCYHKE IJIOCKOCTH, | SBJISIFOTCA aKCUOMBI T€OMETPHUH.
napajieNIbHbIX MPSIMBIX N3yuarts, IPUMEHATD MPUHIUIIBI
(OTpe3KOB), CepeIUHBI OTPE3KA. | MOCTPOSHUS CEUCHHI.

[lonsiTusi: mepecekaromuecs Hcnoab3oBaTh JUISt MOCTPOCHHUS
IJIOCKOCTH, TEPECeKaloluecs | CEYEHU METO]T CJIEJIOB, METOJ] BHYTPEHHETO
npsiMast u IJIOCKOCTB; | MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH
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HOJIYIIPOCTPAHCTBO.
MHororpaHHuKH,

M300pakeHne MPOCTENIINX

IIPOCTPAHCTBEHHBIX ¢uryp,

HECYIIECTBYIOIINUX OOBEKTOB.

AKCHOMBI CTEpPEeOMETPUH U
nepBble CIeICTBUS U3 HUX.

CrocoObl 3aaHusi OPSAMBIX
Y IUIOCKOCTEN B IPOCTPAHCTBE.

O6o3HaueHHusT TNPSIMBIX |
IIJIOCKOCTEM.

Ceuenusi. N3obpaxenne
CEUYCHUH THMpaMuIbl, Kyba u
OpU3MBI, KOTOpPbIE MPOXOJST
yepe3 ux péopa. M3obpaxxenne

nepeceyeHus MOJTY4YEHHBIX
mwiockocren.  PackpammBanue
NOCTPOEHHBIX CEUCHM I
pa3HBIMU 1IBETAMHU.

MeTton cJIe10B hifi§: |
MOCTPOCHUS CCYCHUH.
CgolicTBa IIepECECUYCHU N
IPSIMBIX " IJIOCKOCTEH.
[TocTpoeHue CECUCHUU B
nupamuae, Kybe 1o TpéM

Toukam Ha pEOpax. Cozmanue
BBIHOCHBIX YEPTEXKEN U 3aIUCh
1aroB MOCTPOEHUSI.

IToBTOpEHUE
IUVIAHMMETPHUH.

Teopema 0
IPOMOPIUOHATIBHBIX OTpE3Kax.
[Tomo6ue TPEYrOJIbHUKOB.
Teopema Menenas. Pacuétel B
CEUYEHUAX Ha BBIHOCHBIX
yepTexax.

Uctopus pa3BUTHSA
IJIAHUMETPUU U CTEPEOMETPUU

IIJIOCKOCTH.

Pemate crepeoMeTpuyeckue 3a1adn: Ha
OIIPEAEICHUE BUAA CCYCHUsI U HAXOXKICHUE
€ro IUIOLIAHU.

AxkTyanuzupoBaTh (aKTbl U  METOAbI
IJIJAHUMETPUH, pelleBaHTHBIE TeMe,
IIPOBOJUTH AHAJIOTHUM.

Hcnonb3oBarh 1pu  peUIeHUM 3a1a4
clenyloume IUTaHUMeTpuueckue (GakTbl U
METOJIbL:

Teopemsl Daneca U 0 IPONOPLHUOHATIBHBIX
OTpe3Kax. AJITOPUTM JIEJIEHUsI OTPE3Ka Ha 7
paBHbIX yacTen. Teopema Menenast.

PaBHOOenpeHHbIN TPEYTOJIbHUK.
PaBHOCTOpOHHMI TPEYTOJIbHUK.
[IpssMoyronpHbI TpeyrojdbHUK. (CBOWCTBO
CpeAaHed JMHUU TpeyrojbHUKa. CBOWCTBO
OMCCEKTPUCHI yria TPEYroJIbHUKA.
CBOIICTBO MEIMaH TPEYTOJIbHHUKA.

[Tpu3Haku mog00Us TPEYroJIbHUKOB.

IHonyuars NpeaACTaABJICHUSA 00
OCHOBHBIX JTallaX pa3BUTHUsS T'€OMETPUU KaK
COCTaBHOM wyacTH (yHIaMEeHTa pa3BUTHUS
TEXHOJIOTUH

B3aumHoe
PacIoJiokKeH
He MNPAMBIX
B
NMPOCTPAHCTB
e

B3anmHoe  pacnonoxxeHue
OpsAMBIX B IPOCTPAHCTBE.
CxpenuBaroniyecs MpSIMBIE.
[Ipyu3Hakn  CKpemMBaOIINXCS
MPSAMBIX.

[TapannenbHble  OpsiMBIE B

Kaacenpuuuposarn B3aUMHOE
pAacmoJIOKEHUE MPSIMBIX B IMPOCTPAHCTBE,
WUIIOCTPUPYST PUCYHKAaMH W NPUBOASA
MIPUMEPBI U3 PEATTBHON KU3HMU.

Jdoxa3biBaTh TEOpeEMyY 0
CYIIECTBOBAaHUH " €MHCTBEHHOCTH




(6 1)

mnpocrpaHcTee.  Teopema 0O
CYyILLIECTBOBAHUH u
€IMHCTBEHHOCTH psAMON

[apajijIeIbHOW JAHHOU IPSIMOH,
IPOXOIAIIEH  4Yepe3  TOYKY
IPOCTPAHCTBA WU HE JeEXKaleh
Ha JaHHOM mpsaAmon. Jlemma o
NEPECEYEHNN  NapaJIIEIbHBIX
IPSAMBIX IJIOCKOCTBIO.
[TapamienbHOCTh TPEX MPSMBIX.
Teopema 0 TpE€X mapaieabHbIX
IPSMBIX.

Teopema 0
CKPEILLMBAIOLINUXCS MPAMBIX.

[TapannensHOE
npoektupoBaHue.  OCHOBHbIE
CBOMCTBa napajiesIbHOT O
IPOEKTUPOBAHUS.
N3o6paxkenne pa3Hbix (Uryp B
[apaJuyIeIbHON NPOCKLINH.

IleHTpanbHas IpoOeKIus.

Yroim ¢ CcoHanpaBICHHBIMU
CTOPOHaMH.  YIOJI  MEXIYy
IIPSIMBIMU.

3aaun Ha JOKA3aTelbCTBO U
UCCJIEJOBAHUE, CBA3AHHBIE C
pacCIIONIOKEHUEM  IPSIMBIX B
IIPOCTPAHCTBE

[apaJljIeIbHON IIPSAMOM, NPOXOMsIIEH Yepes
TOYKY IPOCTPAHCTBA W HE JIeXkKAIlEW Ha
Ipyroyd IpsAMOH; JEMMYy O II€peCEeUYCHUU

IIJIOCKOCTH IBYM IapajieabHbIMU
IIPSIMBIMU; TEOPEMY O TPEX MNapajuIeIbHbBIX
IIPSIMBIX.

Joxa3biBaTh IIPpU3HAK

CKPEIIUBAIOIINXCS  MPSIMBIX,
CKPEIIMBAIOIIUXCS TPSMBIX.

Joka3biBaTh TEOpPEMY O paBEHCTBE
YIJIOB C COHAIPABJICHHBIMU CTOPOHAMMU.

OOBACHATD, 4yTo Ha3bIBaCTCs
napaieabHbIM " LHEHTPAILHBIM
MPOEKTUPOBAHUEM U KaK BBIOJIHAETCS
MPOCKTUPOBAaHUE (PUTYP HA MIIOCKOCTb.

Jloka3bpIBaTh CBOWCTBAa MapajuieIbHOTO
MPOEKTUPOBAHMUS.

N300paxaTh B NapaieIbHOW MPOEKIINU
pa3HbIe reoMeTpUYEeCKre (PUTypHI.

Pemath crepeoMeTpuyecKue 3aJaud Ha
JI0Ka3aTeIbCTBO " HCCJIEJOBAHHUE,
CBSI3aHHBIE C PACIOJ0XEHUEM TPSMBIX B
MIPOCTPAHCTRE.

IIpoBoauTh

TEOpEMy O

JI0Ka3aTeJIbHbIE
paccyXIeHus npu peneHuu
FEOMETPUYECKUX 3a7ay, CBSI3aHHBIX CO
B3aUMHBIM  pAaCIIOJIOKEHUEM TMPAMBIX B
POCTPAHCTBE.

CpaBHuBaThD, aHAJIU3MPOBATH "
OLICHUBATb  YTBEPXKICHUS C  LEIBIO
BBIABJICHUSI JIOTUYECKHM KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.

MopenupoBaTs peajibHbIE CUTYyallUH,
CBSI3aHHBIE CO B3aUMHBIM PACIIOJI0KEHUEM
IpSMBIX B IIPOCTPAHCTBE, HA  S3BIKE
F€OMETPHH.

HUccaenoBarh MOCTPOCHHBIE MOJEIH C
VICTIOJIb30BAHUEM T'€OMETPUUYECKUX MOHATUI
U TEeopeM, ammaparta aireOpbl, MUQpPOBHIX
pecypcos.

HHonyuyars NnpeAcTaBJIeHHE 0
LHEHTPAIbHOM  MPOEKTHUPOBAHUM U 00
HCTOPHUH pabOT MO TEOPUHU MEPCTIEKTUBEI

IMapaJiean

[ToHATHA: mNapaJUIEIBHOCTH

Kaaceunpuumuposarn B3aMMHOE
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HOCThH IpsAMOM M IUIOCKOCTM B | PACHOJIOKEHUE NPSIMOM M IUIOCKOCTH B
NpPSAMBIX M | IPOCTPAHCTBE. IIPOCTPAHCTBE, MPUBOJA COOTBETCTBYIOIIHE
IUIOCKOCTEH [Ipyu3Hak  MmapajuIeIbHOCTH | IPUMEPHI U3 PEAIBHOMN KU3HU.
B PSIMOU u [UIOCKOCTH. DopMyJIHPOBATH OIIpE/ICIICHUE
npoctpancTs | CBoiicTBa MapajuIeIbHOCTH | MapAJUIEIBHBIX MPSIMOM U TUIOCKOCTH.
e IIPSIMOU U IIJIOCKOCTH. Joxa3biBaTh IIpU3HAK 0
8 4) ['eoMeTpuueckue 3aauv Ha | MAPALICIBHOCTA MNPAMONM U IUIOCKOCTH;
BBIYMCIICHUE U JOKA3aTeIbCTBO, | CBOMCTBA  NAPAJUIEIIBHOCTH  NPSIMOM U
CBSA3aHHBIE C MMAPAJIIENBHOCTHIO | INIOCKOCTH.
OpsIMBIX W IJIOCKOCTEH B Pemate crepeoMeTrpuueckue  3aaadu
IPOCTPAHCTBE. BBIYMCIICHUSI U JOKA3aTeJIbCTBO, CBSI3AHHBIC
[TocTpoenue CEYEHUSs, | C MAPAIIIETBHOCTBIO MPAMBIX U IIOCKOCTEN
IPOXOASUIETO0 4YEpPE3 JAaHHYIO | B IPOCTPAHCTBE.
OpsMyI0  Ha  4YepTexe W Pemiatp mnpakTHdeckue 3aJadyd  Ha
napajuieJIbHOr O OpYroy | MOCTPOEHHE  CEYEHUH  Ha  4YepTexax
npsamMor. Pacuér oTHOLIEHUI. | TeTpaj’apa U napasuieenuIeaa.
[TapannenbHas MIPOEKIKs, Pemiate crepeoMeTpudecKkue 3ajayu,
OPUMEHEHHE I TIOCTPOEHHUS | CBA3AHHBIE C  IIOCTPOCHUEM  CEUEHHUM
CeUYEeHUN KyOa U | IJIOCKOCTBIO.
napajuiesIeuIea. IIpoBoauTh JIOTMYECKH  KOPPEKTHBIE
CaoiicTBa napajuiesienuneaa | A0Ka3aTellbHbIE PACCYKICHHUS MIPU PELICHUH
Y [IPU3MBI. F€OMETPUUYECKUX  3aJad  CBA3aHHBIX C
[TapannenbHble  IUIOCKOCTH. | MAPAJUICIBHOCTHIO IIJIOCKOCTEM.
[IpusHaku [apaJuIeIbHOCTH CpaBHuBaTh " aHAJIU3MPOBATDH
IBYX IUIOCKOCTEH. TeopeMa O | peasibHbIE  CHUTYyalluW,  CBSA3aHHBIE  C
N1apaJuIeIbHOCTH U | IApAJUICIIBHOCTBIO NPSIMOU U IUIOCKOCTH B
€MHCTBEHHOCTH  IUIOCKOCTH, | IPOCTPAHCTBE; MOAEJIMPOBATH pPEajbHbIC
IPOXOJAIIEN 4Yepe3 TOYKY, HE | CUTyal[Md, CBSI3aHHBIE C IapaJICIbHOCTBIO
MIPUHAJIEKALTYIO JAHHOW | MPSAMOM M IUIOCKOCTH B MPOCTPAHCTBE, Ha
IJIOCKOCTH U CIEACTBUS U3 HEE. | SI3BIKE TEOMETPUHU
CaoiicTBa  mapaJUieIbHBIX
IUIOCKOCTEN: O MapajuIeIbHOCTH
OpSMBIX  IIEPECEYEHUs]  IIpHU
IIEPECECYCHUN IBYX
napajieIbHbIX IJIOCKOCTEN
TPEThEN; 00 OTpe3Kax
napajieIbHbIX MPSMBIX,
3aKJIIOUYEHHBIX MEXKAY
NapauIeIbHBIMHA TIJIOCKOCTSIMH;
O TIIEpEeCeYeHUH NPsIMOU C
JIBYMSI napajyieIbHbIMU
IIJIOCKOCTSIMH
Hepnenau | IloBTOpEeHue: TeopeMa AKTyanu3upoBaTh (PakTbl U  METOMbI
KyJsapHocTh | [ludaropa HAa  mIIOCKOCTH, | IIIAHUMETPUH, pEeJICBaHTHBIC TEME,
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npsMbIX H©
IJIOCKOCTel
B
NMPOCTPAHCTB
e

(25 v)

TPUTOHOMETPUS
NPSAMOYTOJIBHOTO
TPEYroJIbHUKA.
CBolicTBa
IPSIMOYTOJIBHOTO
napa’suiesenuneaa.
Brluncnenue mIMH OTPE3KOB B
KyOe u PSAMOYTOJIBHOM
napasuiesenumnese.
[TeprieHAUKYISIPHOCTH
npsAMOr U 1IockocTu. [IpuszHak
NEPHNECHAUKYIIPHOCTH TMPSIMOU
u miockoctu. Teopema o

KyOa U

CYIIIECTBOBAaHUU u
€IUHCTBEHHOCTH MPSIMOH,
NpOXOJSIIe  4yepe3  TOUKY
MPOCTPaHCTBA U
NEPIEeHANKYIIPHOU K
IUIOCKOCTH. IImockocTn u
NEPIECHAUKYIAPHbIE UM TIpsiMast
B MHOTOTpaHHMKAX.

[TeprieHaUKYIISIp "
HaKJIOHHAS.

[locTpoenue nepneHANKYIIIpa
U3 TOYKH Ha MPSMYIO.

Teopema 0 TpEX
NepneHauKyasapax (mpsMas H
obOpatHas).

Yron MEXIY
CKPEILIMBAIOUIUMHUCS MPSMBIMH.
[Tounck MEePHEHIUKYIISIPHBIX
IPSIMBIX c IIOMOILBIO
HNePHEHIUKYISPHBIX
IJIOCKOCTEN

OpTroroHaiabHOE
POCKTUPOBAHHE.

[TocTpoenue cedenmii KyoOa,
IIPU3MBI, IIPAaBUJIBHOU
UpaMU/IbI c ITOMOIIBIO

OPTOTOHAJIBHOW MPOEKIIUH.
CummeTpusi B NPOCTPAHCTBE

OTHOCHUTEJIBHO IJIOCKOCTH.
[Imockoctn  cumMmeTpud B
MHOTOTPaHHHUKAX. ITpusnak

IIPOBOAUTH AHAJIOTUM.

DopMyMpoBaTh
NIEPIECHAUKYIIAPHBIX
IIPOCTPAHCTBE;  OIPEAECICHUE
NIEPIICHAUKYIIAPHON K INIOCKOCTH.

Jloxa3bIBaTh: JIEMMY 0
NIEPIICHAUKYIAPHOCTH ABYX IapajuleIbHbBIX
IPSMBIX K TPETbEU IMPAMOMN; TEOPEMBI O
CBSI3U MEXIy MapajuleIbHOCTBIO IIPSAMBIX U
UX NEPIECHAUKYISIPHOCTBIO K INIOCKOCTH.

Joka3bIBaTh: TEOpPEMY, BBbIPAXKAIOIIYIO
IIPU3HAK MEPIEHAUKYISIPHOCTA NPSAMOU U
IJIOCKOCTU; TEOPEMY O CYLIECTBOBAHUU U
€IUHCTBEHHOCTH  MNPSIMOH, IPOXOIALIEH
4yepe3 JaHHYI TOUYKY U HEPHEHIUKYISIPHOU
K JJaHHOM IIJIOCKOCTH.

onpeae/IeHUs:
IPSAMBIX B
IIPsAMOH,

N3o0paxaTh B3aUMHO
MEPIEHIUKYIIAPHBIE MPSIMYIO U TIIOCKOCTb.

DopMyJIHPOBATH CBOWCTBO
MEPHEHINKYJIApa 10  OTHOLICHUID K
IJIOCKOCTH.

IMosyuyaTh mnpeacTraB/ieHHe O 3HAYCHUU
NepHeHAuKysipa sl JApYyrux obsacren
Hayku (¢u3uKa, DSHEpPreTuka, Ja3epHbIe
TEXHOJIOTUHU), B PEAIbHON KU3HH (TEXHUKA,
OKpYyXaroias 00CTaHOBKA).

Jloka3bIBaTh YTBEPXKIEHUS, CBA3aHHBIC C

MPOCKIHMEN  NPSIMOM  HA  IUIOCKOCTb,
HETIEPIICHAUKYIISIPHYIO K 3TOU MPSMOM.
Jloka3biBaTh TEOpEMY 0 TPEX

NEPIeHAUKYSIpaX U TEOpeMy OOpaTHYIO

TEOpEME O TPEX MEPIECHAUKYIISAPaAX.
Honyuyars npeacTraBJjeHue

OPTOTrOHAJIBHOM ITPOEKTUPOBAHKHU.
Joxa3biBaTh TEOpEMY O NMPOEKIHUU TOUYKHU

00

Ha MPSMYIO.
Pemiatp  crepeoMeTpuUECcKHE — 3aJayM,
CBSI3aHHBIE c MEPIIEHANKYIISPHOCTHIO

MPSIMOM U TIJIOCKOCTH.
Pemiatp npukiiazHble 3a/1a4d, CBA3aHHbBIC
C HaXOXJIECHUEM F€OMETPUYECKUX BEITUYHUH.
Pemiatp  crepeoMeTpuyecKHe — 3aJauw,
CBSI3aHHBIE C TPUMEHEHUEM TEOPEMBI O TPEX
MIEPIICHAUKYJIIAPAX, HaXO0XJICHUEM
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MEPIEHNKYJIAPHOCTA NPSIMOM
U IUIOCKOCTU KakK CIJIEICTBUE
CUMMETPHH. [IpaBunbHbIE
MHOT'OTPaHHHUKHU

Pacuér paccrosHuid OT TOUKH
no  miaockoctd.  CrocoObl
OMYCTUTh  TEPIEHAUKYISAPHI:
CUMMETpHUSI, CABUT TOYKH IIO
napajuieabHol npsMon. CaBur
II0 HEmNapajuleIbHON IPSIMOH,
U3MEHEHNE PACCTOSHUM

pPacCTOSHUN, IIOCTPOCHUEM NPOEKIIUN.

CpaBHuBaTthb 71 aHAJIU3HPOBATDH
YTBEPKIECHUA  C  LEIbI0  BBIABICHUSA
JIOTUYECKU KOPPEKTHBIX U HEKOPPEKTHBIX
pacCcyKICHUM.

AHAIM3MPOBATh W MOACJIHMPOBATHL Ha
A3bIKE TEOMETPUM pealbHble CUTYyalUH,
CBsI3aHHBIE c NEPIIEHAUKYIAPHOCTHIO
IpsAMOM M IUIOCKOCTH;  HCCJIeJ10BaTh
IIOCTPOCHHBIE MOJEIM, B TOM YHCIE U C
UCIIOJIb30BaHUEM armmapara ajareopsbl

Yrawl
paccTosiHust
(16 4)

u

[ToBTOpEeHmne: yrom Mexay
NpAMBIMM ~ HA  IUIOCKOCTH,
TPUTOHOMETPHUS B

IMPOU3BOJIBHOM TPCYT'OJILHUKCE,
TECOPCMa KOCUHYCOB.

[loBTOpEHUE: yroa Mexny
CKPEILIMBAIOUIMMHUCS TPSIMBIMU
B IIPOCTPAHCTBE.
I'eomeTpuueckue METOBI
BBIUMCIICHUSL  yIVIa  MEXIY
IPSAMBIMU B MHOTOT'paHHUKAX.

JIByrpanHbIi YTOJL
CBOHCTBO JIMHEWHBIX  YIJIOB
JIBYTPaHHOTO yTJa.

[lepneHauKkyIsipHbIC
MJIOCKOCTH.

CaoiicTBa B3aHUMHO
HNEePHEHIUKYISPHBIX
IIJIOCKOCTEM. IIpusnak
NEePHEHIUKYISIPHOCTH
IJIOCKOCTEW; Teopema 0
NpsSIMOM  TepecedYeHnst JBYX
IJIOCKOCTEN
NEPHEHIUKYISPHBIX  TPETbeil
IIJIOCKOCTH.

[IpssmoyronpHbIN
napasuiesienumnen; KyO;
A3MEPEHUS, CBOICTBa
MPSIMOYT OJILHOT'O

napayuienenunena. Teopema o

AKTyaqu3upoBaTth (akTbl U METOMAbI

IUTAHUMETPUH, peJieBaHTHbBIE TEME,
MPOBOAUTH aHAJIOTHH.
®opMyIHpOBATH OIpe/ieTICHUE

JIBYTPAHHOTO yTJIa.
Jloka3pIBaTh CBOMCTBO PaBEHCTBA BCEX
JMHEWHBIX YIJI0B ABYTPAHHOIO YIJIA.
KnaccupuuupoBath IBYIpaHHbBIE YTJIbI
B 3aBUCHMOCTH OT UX I'PaJlyCHON MEpBHI.
®opmyIpOBATH OnpeieJICHHE
B3aMMHO MEPHEHIUKYJISPHBIX TUIOCKOCTEMN.
Joka3pIBaTh TEOpeMy O [pHU3HAKE
NEPHEHIUKYIIPHOCTU JBYX IUIOCKOCTEM.

®opMyIMpOBATH CJIEJICTBUE (u3
PU3HAKA) 0 NEPIECHIUKYISIPHOCTH
IUIOCKOCTH, KOTOpas  MepHeHIUKYIsSpHA

IPSIMOM, II0 KOTOPOW MEPECEKAIOTCA JIBE
IJIOCKOCTH, 3TH IIJIOCKOCTSIM.

Jdoka3biBaTh  YTBEPXKICHHUS O  €IO0
CBOMCTBAX; TEOPEMY U CIEACTBUE U3 HEE O
JIAAr OHAJISIX IPSIMOYTOJIBHOTO
napajuieyenunea.

Pemiatp crepeoMeTpHueCKHE 3aJauM,
CBSI3aHHBIE C NMEPIECHAUKYISIPHOCTh NPSIMBIX
151 IJTIOCKOCTEM, HCTIOJIBb3Y S
TUTAHUMETPUYECKHIE (PaKThl U METOJIBI.

IIpoBoauTh JOTMYECKH KOPPEKTHBIC
JIOKA3aTENIbHBIE PACCYKICHUS NIPU PELICHUN
FEOMETPUYECKUX  3a/a4, CBSI3aHHBIX C
MEPIEHANKYISIPHOCTHIO TIIIOCKOCTEM.
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JTAaroHaIu MPSMOYTOJILHOTO
NnapajiyieNenunesa u CleICTBUE
U3 HeE.

AHAJIM3MPOBATH M MOJECJHPOBATH Ha
SA3bIKE TE€OMETPUU pEaJbHbIE CUTYyalUH,
CBSI3aHHBIE C  MEpIEHIUKYJIIPHOCTHIO

Crepeomerpuueckue U | IPSIMBIX U TUIOCKOCTEM.
MPUKIIATHBIC 3a7a4u, HccaenoBaTh NMOCTPOCHHBIE MOJENH, B
CBSI3aHHBIE  CO  B3aWMHBIM | TOM YHMCJIE W C HMCIIOJIb30BAaHUEM ammnapara
pPaCIlONIOKEHHEM  TPSAMBIX U | aareOphl.
IIJIOCKOCTH. Pemarp MPUKJIAHbIE 3a7a4H,
[ToBTOpEHUE: CBSI3aHHBIC c HaXO0XXJIECHUEM
CKpEIIMBAOLIUECS MpsIMBIE, | TEOMETPUUECKUX BEJIMUUH
napajjiejbHble TUIOCKOCTH B
CTaHIAPTHBIX
MHOTOTPpaHHUKAX.
ITapa napajieabHbIX
IJIOCKOCTEN Ha
CKPEIIMBAIOIIAXCS MIPSIMBIX,
paccTosiHue MEXKTY
CKPEIIMBAIOIIUMUCS TPSAMBIMU
B IIPOCTBHIX CUTYaIUSIX.
Onyckanue
NEPNEHIUKYIISPOB,
BBIYMCIICHUE PACCTOSIHUM  OT
TOYKA JO TOYKH; HPSIMOM;
IJIOCKOCTH.
Brluncnenue  paccrosHuin
MEXKITY CKPEILIMBAOIIUMHUCS
IPSMBIMU c MTOMOIIIBIO
MEPIEHINKYIAPHON
MJIOCKOCTH.
TpéxrpanHbii yTOJI,
HEPABEHCTBA JUISI TPEXTPAHHBIX
YTJIOB.
Teopema [Tudaropa,
TEOpPEMBI KOCHHYCOB U CUHYCOB
TUISA TPEXTPAHHOTO yria.
DNEeMEeHTbI chepuieckoit
T€OMETPHUH: reoAe3u4eCKue
JIMHUU Ha 3eMJie
MHuororpan CucremaTusanusi  3HAHUU: PaGoratb ¢ y4yeOHMKOM: 3aJaBaTh
HUKH MHororpanHuk u €ro | BOIpPOCHI, JIEeTaTh 3aMe4YaHus,
(7 9) aneMeHThl. Ilupamumpma. Buuasl | KOMMEHTapUH.
nUpaMuz. [IpaBunpHas AHAJIM3UPOBATH PEUICHUE 33/1a4H.
nMpaMu/ia. PucoBaTh BBITYyKJIbIE MHOTOTPAHHUKHU C
[Tpuszma. [Ipsamas Y | 3aJJaHHBIMU CBOMCTBAMU; BOCCTAHABJIUBATH
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HaKJIOHHAas MPU3MBI. | OOIIMI BUJ BBITYKJIOTO MHOTOTPAHHMKA I10
IIpaBunbHas mnpusma. IIpsmon | AByM ero npoeKIusaM.
napajijieenunes, Jloka3plBaTh ~ CBOMCTBA  BBIIIYKJIOTO
MIPSAAMOYT OJIbHBIN MHOT'OI'DaHHUKA.
napajuiesienumnen, Kyo. PucoBath BBIYKJIbIE MHOTOIPAHHUKH C
Breinmykible MHOTOTpAaHHUKU. | pa3HOM  JIWJIEPOBOM  XapaKTEPUCTUKOW;
Teopema Jiinepa. [IpaBuiibHBIE | HCCJAEA0BATH  BO3MOXHOCTH  MOJYYCHUS
51 IIOJIYIIPABUJIBHBIC | pE3yJbTaTa IIPU BApbUPOBAHUU JAHHBIX.
MHOT'OTPaHHUKHU Jloka3pIBaTh CBOMCTBa IPAaBUIBHBIX
MHOT'OI'PAHHUKOB. IlnanupoBath
IIOCTPOCHUE IPABUIIBHBIX MHOIOTPAHHUKOB
Ha TIOBEPXHOCTSAX JPYTUX NPaBUIIBHBIX
MHOT'OTPaHHUKOB
BekTopsl B ITonsTHE BEKTOpa Ha | AxryanusupoBaTh (aKTbl U METOJHbI
NMPOCTPAHCTB | INIOCKOCTH U B IPOCTPAHCTBE. | IUITAHUMETPUHU, peIIeBaHTHBIE TEME,
e Cymma 171 Pa3HOCTh | IPOBOAUTDH AHAJIOTHM.
(12 v) BEKTOPOB, IIPaBUIIO OnepupoBath NMOHATHUSIMHM: BEKTOp Ha

mapajuICJICInIICd, YMHOKCHHUC

BEKTOpa Ha YMCIIO, PA3JIOKECHUE
BeKTOpa 1Mo 0Oasucy TpExX
BEKTOPOB, HE JIeXKalllUX B
OJTHOM IIJIOCKOCTH.

CxkansgpHoe TpOU3BEICHUE,
BBIYMCIICHUE  yria  MEXIy
BEKTOpPaMHM B ITPOCTPAHCTRBE.

[IpocTrenimme 3a1auu C
BEKTOpaMHU

TUIOCKOCTH u B MPOCTPAHCTRBE;
KOMILJIaHApHbIE BEKTOPBI. [TpuBoaUTH
pUMEpPhl (PU3UIECKUX BEKTOPHBIX BEJTUYHH.

OcBauBaTthb MpaBWJia  BBINOJHEHUS
JICUCTBUM CJIOKEHUS u BBIUMTAHUS
BEKTOPOB, YMHOKEHHS BEKTOPA HA YHUCJIO.

Jloka3piBaTh NMpHU3HAK KOMIUIAHAPHOCTH
TPEX BEKTOPOB.

Joka3piBaTh TEOPEMY O pPa3JIOKECHUU

J000T0  BEKTOpa MO TpEM  JaHHBIM
HEKOMILJIAaHAPHBIM BEKTOPaM.

IlpuMeHssTL  TpaBWiia  BBITIOJHCHUS
NEeNCTBUH CIIOKEHHUS u BBIUMUTAHUSI

BEKTOPOB, YMHOXKEHHSI BEKTOpa Ha YHCIIO
[IPU PEIICHUU 3a]1a4.

HaxomuTh KOOpAMHATBI BEKTOpa B
JaHHOM Oa3Wce W CTPOUTHh BEKTOP IO €ro
KOOpJIMHATAM.

BenoMHUTBL  ompesiesieHue  CKaJIsipHOTO
YMHOKEHHSI U €r0 CBOMCTBA. BBIYMCIATH C
MTOMOIIBIO CKAJSIPHOTO YMHOKEHHS JIJIUHBI

BEKTOPOB, YTJIBI MEXKITY HUMMH,
YCTaHABJIMBATh NEPIEHAUKYIAPHOCTD
BEKTOPOB.

AHAJIM3UPOBATH U MOAECJUPOBATH Ha
A3bIKE TEOMETPUU pEAIbHBIE CHUTYAlWH,
CBSI3aHHbIE C (PU3NYECKUMU BEKTOPHBIMU
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BEJINYMHAMH.

Hcnmosb3oBaTh IpU  pElIEHUM 3a]ad,
CBS3aHHBIX C BEKTOPAaMHM B NPOCTPAHCTBE,
IUIAHUMETPUYECKHE (PaKThl U METObI

IToBTOpEHUE,
00001IeHME

"
cUCTEMAaTH3a
Ms 3HAHUH
(Sv)

CeueHMsT MHOTOIPAHHUKOB:
CTaHJAPTHBIE MHOTOIPAHHUKH,
METOJ CJIEI0B, CTaHJapTHbIE
IIJIOCKOCTH, repeceveHus
IIPSMBIX U INIOCKOCTEN

[TapannenbHble IpsIMbIE U
IIJIOCKOCTH: NTapaJIJICIIbHbBIE
CEUCHUs, PaCUET OTHOLICHUH,
YTJIbI MEXIY

CKPEILIMBAOIUMUCS IPSIMBIMU.
[leprienauKyIIsIpHBIE
IIpsIMbIE U IIJIOCKOCTH:
CTaHIApTHBIE rapsl
NEPIICHAUKYJIISPHBIX
IIJIOCKOCTEN U MPSMBIX,
CUMMETPUM MHOTOI'DAHHUKOB,
Teopema 0 Tpex
NEPIEHIUKYIIAPaXx,
BBIYMCIICHUS JUIVH B
MHOI'OTpaHHUKAaX

CB000aHO omepupoBaTb NOHATHIMU:
oTOoOpakeHHWe TMPOCTpPaHCTBA Ha  ceodH,
JIBW)KCHHE TIPOCTPAHCTBA; IICHTpaibHas,
oceBas M 3€pKajbHas  CHMMETpPHH,
napajuleJIbHBIA  TIEPEHOC; PaBEHCTBO W
nojodue guryp.

Jloka3pIBaTh YTBEPXKICHUS O TOM, YTO

LEHTpaJIbHAs, OCeBasi U  3EpKAJIbHAs
CUMMETPHH, NapaJUIeNIbHBI  IIEPEHOC
ABJISIIOTCA ~ JIBMKECHUAMHU.  BBINOJHATH

npeoOpa3zoBaHus MOA00US.

OnepupoBaTh NOHATUSIMH: TIpsiMasi U
chepa Ditnepa.

Pemathr reoMmeTpuyeckue
MCIIOJIb30BAHUEM JIBUKCHUM.

Hcnmoab3oBaTh 0NpH peUIeHUU 3aaad
JBUKEHHS IPOCTPAHCTBA U UX CBOMCTBA.

CpaBHuBaTh U aHAJIM3UPOBATH
YTBEPKACHUS C  LEIbI0  BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U HEKOPPEKTHBIX
pacCcyKXICHUM.

HccsenoBaTh NOCTPOSHHBIE MOJEIH.

HUcnoan3oBath 1M poBbIe pecypehl

3aJaui = C

11 kiacc (He meHee 102 4)

Ha3zBanue
pasaena (Tembl)
OcHOBHBIEC BU/IBI 1eATEJIbHOCTH
Kypca OcHOBHOe colep:KaHue
YYAIIUXCH
(KoJIMYEeCTBO
HMAaCOB)
AHaJIuTHYeCKAA [ToBTOpEHME: KOOPAMHATHI AKTyamm3upoBaTh (aKThl U METOIbI
reoMeTpus BEKTOpa Ha IUIOCKOCTA W B | INTAHUMETPUH,  PEJICBAHTHBIE  TEME,
(15 4) MIPOCTPAHCTBE, CKaJISIPHOE | MPOBOJIUTH AHAJIOTUH.
IPOU3BEJCHUE BEKTOPOB, CBoauTh JCHCTBUA C BEKTOpaMH K
BBIUHUCJICHUE  yIyla  MEXAY | aHAJIOTUYHBIM ~ JICMCTBUAM € HX
BEKTOpaMH B IPOCTPAHCTBE. | KOOPAMHATAMM.
YpaBHeHue MPSMOH, BcrioMHUTH ONpEIEIICHUE
MPOXOJISIIIEN YEpE3 ABE TOYKHU. | CKAIIPHOTO  YMHOXKEHUS WM €ro
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YpaBHeHuUe IUIOCKOCTH,
HOpMalJlb, ypaBHEHUE
IIJIOCKOCTH B OTpe3Kax

BexTopHoe mpousBsenenue.
JInneiinbie HEPABEHCTBA,
JIMHEUHOE IPOrpaMMHUpPOBAHUE

AHanuTryecKkue METO/IbI
pacuéra yriia Mexay NpsMbIMU
u IIJIOCKOCTSIMHU B
MHOT'OI'PAHHUKAX. ®opmyna
paccTostHuss  OT  TOYKH  JO
IJIOCKOCTHU B KOOpJAMHATAX.

Haxoxnenue paccTtossHuil OT
TOYKH JI0 TUIOCKOCTH B KyOe H
IIPAaBWIBHOM NMUPAMUIE

Beraucisate ¢
CKAJISIPHOTO YMHOXKEHUS JTAHBI
BEKTOPOB,  YIJIBI ~ MEXAYy  HUMHU,
yCTaHABIMBATh  MEPHEHAUKYISIPHOCTH
BEKTOPOB.

BbIBOAMTH YpaBHEHHE IUIOCKOCTH U
dbopmynly paccTOsIHUS OT TOYKU [I0
IIJIOCKOCTH.

Pemartnb 3a7a4u, coueras
KOOPJAMHATHBIN U BEKTOPHBIN METOJIbI.

IIpoBOaAUTH JIOTUYECKH KOPPEKTHHIE
JA0Ka3aTeJibHbIe PACCYKAEHUSI TIpU
pelieHnd TEeOMETPUYECKUX 3ajad  Ha
MPUMEHEHHE BEKTOPHO-KOOPJIMHATHOTO
METO/Ia.

AHAIU3MPOBATh U MOJEJHPOBATH

CBOWCTBA. OMOIIILIO

Ha SA3BIKC reoMCTprun PCaJIbHBIC
CUTyaluu, CBA3AHHBIC BCKTOpaMHU U
KOOpJAHWHATaMH.

HccaenoBaThb NOCTPOCHHBIE MOJIEIH,
B TOM 4YHCIE€ M C HCIIOJb30BaHUEM
amnmaparta anreOpsl.

Hcnoab3oBaTrhb
MIPOTPAMMBI.

3HAKOMHUTBHCS C UCTOPUEH pa3BUTUS
MaTeMaTHKU

KOMITBIOTCPHBIC

IToBTOpEHUE,
00001IIEHNE "
cucTeMaTH3aI U
3HAHM I

(15 yacoB)

CedeHuss MHOTOIPaHHUKOB:
CTaHJApPTHbIE MHOTOIPAHHUKH,
METOJ, CJIEIOB, CTaHJapTHBIE
IJIOCKOCTH, nepeceyeHust
IPSMBIX U INIOCKOCTEN

[TapamienbHble NpSAMbIE U
IJIOCKOCTH: napasuiesibHbIe
CEUCHUs, PACYET OTHOIICHUM,
YTJIBI MEKY
CKpEILIMBAIOUIMMHUCS TPSIMBIMU

[lepienauKyIIsIpHBIE
npsiMbIe u TJTIOCKOCTH:
CTaHJapTHBIC napsl
HNePHEHIUKYISPHBIX
ITOCKOCTEMN u MPSMBIX,
CUMMETPUM MHOTOIPAHHUKOB,
TeopeMa 0 Tpex
MePIEHIUKYJIIApax,

CrtpouTsh ceueHus.

Pemate crepeomeTpuueckue 3agayu
Ha JI0Ka3aTeJIbCTBO MaTEMaTUYECKUX
OTHOIICHUH, HaxO0XXeHUE
F€OMETPUYECKUX BEJIUYUH (JIJIUH, YTIIOB,
IJI0IAIeH, 00BEMOB).

HUcnoan3oBarh pelLIeHuA
CTEPEOMETPUUECKUX 3a7a4
TUTAHUMETPUUYECKHE (PaKThl U METOJIBI.

IIpoBoaAMTH JIOTHUYECKH KOPPEKTHBIE
JIOKA3aTeNbHbIE  PACCYXICHUS  IpHU
PELICHUU CTEPEOMETPUYECKUX 3a/1aU.

CpaBHUBaTHL U aHAJM3UPOBATH
pealibHbIE  CUTyalldd W  BBISABISTH
BO3MOKHOCTh €€ MOJECIUMPOBAHUS Ha
A3bIKE TEOMETPUMU.

MopneaupoBatsb peabHYIO0
CATYyallil0 Ha $A3bIKE TEOMETPUH U

pu
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BBIYUCIICHUSA JUTUH B
MHOT'OI'paHHUKAX

IToBTOpEHME: IO U
MHOTOYTOJIbHUKOB,  (hOpMYJIbI

JUISL TUIOIIAJIEH, COOOpaKeHUs
1o100us.

IInomanu CeUeHUM
MHOTOTPaHHUKOB: TUIOIIA TN
MOBEPXHOCTEH, pa3pe3aHusi Ha
Y4acTH, COOOpaXKEHUs Mo100us

HCCJIea0BaTh IMOCTPOCHHBIC MOACIIN, B

TOM 4YHCJIE ®W C HCIOJB30BAaHUEM
amnmnapara aiareOpsl.
Hcnoan3oBath KOMITBIOTEPHBIE

IIPOrpaMMBbI IIPU PELIEHUU 3a/1a4.

O0BéM
MHOTOTPaHHHKA
(17 v)

O6bEM Tena. Ob6bem
IPSIMOYTOJILHOTO
napajuienenunena. 3aaadd 00
yIIBOGHUU KyDa, O KBajapaType
Ky0a; O TPUCEKLUHU yTIa.

Crepeomerpuueckue
3a7lauM, CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJILHOTO
napasuiesierure/1a.

[Tpuknanubie 3aJ1a4u,
CBSI3aHHBIE C  BBIYHMCJICHUEM
00BEéMa IPSMOYTOJILHOTO
napajuiesienuresa.

OO0BEM NPSMOI MPU3MBI.

CrepeoMeTpuueckue
3a1a4Hu, CBSI3aHHBIE c
BBIYHCIIEHHEM 00BEMOB

npsamMor npusMsbl. [Ipuknagubie
3aa4i, CBI3aHHBIE ¢ 00BEMOM
PAMOM PU3MBI.

Brruucnenne o0bEMOB TET C
IIOMOIIBIO OIPEAEIIEHHOTO
uHTerpasa. OObEM HAKIOHHOM
IPU3MBbI, TUPAMHU/IBI.

dopmyna 00béMa
MAPAMUBI. OTtHomeHue
00BEMOB MHpaMHUA C OOIIMM
YTJIOM.

CtepeomeTpruuecKue
3a71a4yu, CBsI3aHHbIE C 00BEMaMU
HAKJIOHHOM MIPU3MBI,
MMUPAMU/IBI.

[Ipukiaguele  3agadd 1O
TEME «O0BEMBI T,

CBobGoaHo ONepupoOBaTH
NOHATHAMH:. O00BEM Tena, O00BEM
PSIMOYTOJILHOTO TIapaJIJICIICITHITC 1A,

®opMyTHPOBATH OCHOBHBIC

CBOMCTBa OOBEMOB.
Joka3pIBaTh TeopeMy 00 o0BEME

MMpAMOYTOJIBHOT'O ImapauICJICImIicaa,
CJIIECACTBUS U3 HEE.
Pa3pe3aTb MHOTI'OTPpaHHHUKH,

MMCPCKIaAbIBATh YaCTH.
Pemartn CTCPCOMCTPUYICCKUC 3a/ a4,
CBSI3aHHBIC C BBIYHCIICHHEM 00BEMA

PSAIMOYTOJIbHOTO napajuiesenuIe1a,
MIPU3MBL.

CpaBHUBaTHL ¥ aHAJIM3HPOBATH
YTBEPKACHUS C LEJIbIO  BBISBICHUS
JIOTUYECKHU KOPPEKTHBIX U

HEKOPPEKTHBIX PACCYKIACHUI.
AHAJIM3UPOBATHL U MOJEJIUPOBATH

HAa  s3BIKC TCOMETPUU  PCalIbHbBIC
CUTyallM¥, CBsi3aHHBIE C 00BEMOM
PSMOYTOJIBLHOTO napauiesenuIe 1a,

MIPU3MBI, TUPAMUJIBI.

HccaenoBaTh NOCTPOCHHBIE MOJIEIIH,
B TOM UYHCJI€ W C HCHOJIH30BAaHUEM
anmnapara anareOpsl.

BeiBoauThH OCHOBHYIO
HUHTETPAJIbHYIO bopmyy TS
BBIYHCIICHUSI 00BEMOB TE.

Jloka3pIBaTh TeopeMy 00 o00BEME
HAaKJIOHHOW TPU3MBI Ha  TMpPUMEpPE
TPEyTroJIbHOM MIPU3MBI u TS
MIPOU3BOJIbHOM MPU3MBL.

Jloka3biBaTh TEOpeMy: 00 00BEME

17




CBSI3aHHbBIC C 00BEMOM
HaKJIOHHOM [IPU3MBI,
NUpaMUIblL.

[Ipumenenue 00BEMOB.

Brruncnenue pacCTodHus a0
IINIOCKOCTHU

nupaMuIbl, HOPMYITUPOBATH CIICIICTBHS
u3 Hee: 00bEM yCEUEHHON MUpPaMUJIbI.
BreiBoguTh (Gopmyny Ui BBIYMCICHUS
00bEMOB YCEUEHHOM MUPAMUJIBI

Tena
BpallleHUA.
(24 4)

[unusapuyeckas
MOBEPXHOCTb, oOpazyrorniue
HWIMHIPUYECKOU
IIOBEPXHOCTH.

Hunmusap. [Ipsamoit

Kpyrosou nwmHap. Ilnomans
NOBEPXHOCTH LWIMHAPA.

KoHnueckass TOBEpXHOCT,
obOpazyrorue KOHHUYECKOM
noBepxHocTH. Konyc. Ceuenue
KOHYycCa IUIOCKOCTBIO,
napasiesIbHON TUIOCKOCTH
OCHOBaHHUS. Y CEYEHHBIM KOHYC.
N300paxkeHne  KOHYCOB U
YCEUEHHBIX KOHYCOB.

[Lromans OOKOBOH
MOBEPXHOCTH u MOJIHOM

IMOBCPXHOCTH KOHYCA.
CTepGOMeTpI/IIIGCKI/IG 3aJaun

Ha JIOKa3aTEIbCTBO 5

BBIYHCIICHHUE, MOCTPOCHUEM

CEUCHUU [UIIMHApPA, KOHYCA.
[Ipukiagueie 3aJa4Hu,

CBSI3aHHBIE C HWJIMHAPOM
Cdepa u map.

[lepeceuenue cdepsl u mapa
¢ miockocTero. Kacanume mapa
u chepbl MmIocKoCThIO. Bua m
nU300pakeHune mapa.

VYpaBuenue cheps.
[Tnomans chepsl u e€ yactei.

Cummerpus cepsl U mapa.

CtepeomeTpruuecKkue 3aaadyu
Ha JI0Ka3aTeIhCTBO u
BBIUMCIICHUE, CBSI3aHHBIE CO
chepoit u 1apom,
MOCTPOCHUEM  HMX  CEUCHUM
TJIOCKOCTHIO.

CBobGoaHo ONepHupoOBATH
MOHSITUSIMH HUIUHAPUYECKAs
NOBEPXHOCTh,  wIuHIAp.  H3yuars

CHOCOOBI TMOJYYEHHS IWJIMHIPUYECKOM
MOBEPXHOCTH, LIWIIMHAPA.

HN3o00paxkaTy UWIMHAD U €rO
CEYEHUS IUIOCKOCTHIO.

CBobOoaHo ONepupoBaTH
NMOHATUSIMM: KOHUYECKasl IOBEPXHOCT,
KOHYC, YCEYEHHBIM KOHYyC. M3yuars
CocOOBl  TMONYYEHUS]  KOHUYECKOM
MOBEPXHOCTH, KOHYCA.

N300paxkaTh KOHYC M €r0 CEUYECHUS
IJIOCKOCTBIO, IPOXOJAIIEN Yepe3 OChb, U
IIJIOCKOCTBIO, NIEPIIEHAUKYIIIPHON K OCH.

BeiBoauTh bopMyIbl JUIs
BBIUMCJIEHUS  OOKOBOM W  TOJHOM
IIOBEPXHOCTEM TEJI BPALLICHMUS.

PemaTh crepeoMeTpudeCcKUe 3a1a4H,
CBA3aHHBIE C TEJaMH  BpAILECHUS,
HaXOXKJIEHUEM IUIom@aaun OOKOBOM U
IIOJIHOW TIOBEPXHOCTH, ITOCTPOCHUEM
CEYCHUN.

Hcnoab30BaTh IpHU pelICHUU 3a1ad
IUTaHUMETpUUYecKre (PaKThl U METOJIBI.

CpaBHUBaTHL U aHAJM3UPOBATH
YTBEPKACHUS C LEJIbIO  BBISBICHUS
JIOTUYECKHU KOPPEKTHBIX u

HEKOPPEKTHBIX PACCYKICHHI.

AHAIM3MPOBATL U MOJAEJMPOBATH
Ha  S3bIKE  TIEOMETPUU  peajibHbIe
CUTyallud, CBSI3aHHbIE C KOHYCOM U
UUJIUHIPOM.

HccaenoBaTh NOCTPOCHHBIE MOJIEIIH,
B TOM YHCI€ M C HCHOJb30BAHHEM
anmnapara aiareopbl

AKTYaan3upoBathb (HaKThl U METOJIbI
IJIAHUMETPUH,  PEJICBAHTHBIE  TEME,
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[Ipuxnagueie 3a1a4H,
CBsA3aHHBIE CcO cdepol U
IapPOM.

[ToBTOpEHUE:  OKPYKHOCTH
Ha IUIOCKOCTH, BBIYWCIICHHS B
OKPY’KHOCTH, CTaHJApPTHBIC
Io100us

Paznuunsie KOMOUWHaIUU
TEN BpallCHUs u
MHOT'OTPaHHHUKOB.

3agaun no teme «Tema u
MOBEPXHOCTH BPAIICHUS»

NPOBOJAUTH AHAJIOTUH.
CBobOoaHo ONepHpoOBaTH

NOHATHAMM: cdepa u 1Iap, LEHTP,

paauyc, nuameTp cepsl U mapa.

HccaenoBarp B3aHMHOE
pacnojyiokeHue cepbl U MIOCKOCTH.

DopMyMpoBaTh OIIpELIEIICHUE
KacaTeJbHOM MIIOCKOCTH K cdepe.

Jloka3pIBaTh TEOPEMBI O CBOWCTBE U
IpU3HAKE KacaTeJIbHON MIOCKOCTH.

BeiBoauTH bopmyny TUISL
BBIUMCIICHHUS TuToImanu chepsl uepes
panuyc chepsl.

Pemartpb crepeoMeTpruecKre 3a1aum,
CBsA3aHHBIE CcO cdepoil U 1Iapom,
HaxoXKJIeHueM riomann chepel u eé
qacTel, MOCTPOCHUEM CEUCHHI Cephl U
nrapa.

AHAJTM3HPOBATHL U MOJEJIHPOBATH
Ha  S3bIKE  TEOMETpUU  peabHbIe
CUTyalluM, CBSI3aHHBIE C IIAPOM M
chepoii.

PemaTh npocThie 3a/1a4u, B KOTOPBIX
burypupyror KOMOUHAITHU TeN
BpallleHHs] 1 MHOTOTPAaHHUKOB.

Hcnonb3oBaTh NpU pelieHUH 3ajad,
CBS3aHHBIX €O cdepoll W Mmapowm,
IUTAHUMETPUYECKHUE (PAKThI U METOJIBI.

PemaTh crepeomMeTpuueckue 3a1aum,
CBA3aHHBIE C  TeJlaMH  BpalieHus,
IOCTPOEHUEM CEUYEHMI Tell BpalleHUs, C
KOMOWHAIIMSIMA ~ T€J  BpallleHus |
MHOTOTPAHHUKOB.

IIpoBoaUTH JIOTMYECKU KOPPEKTHBIE
J0Ka3aTelIbHbIE  pPAcCyXKICHHs  Tpu
peIIeHnH  TeOMETPUUYECKHUX  3ajad,
CBS3aHHBIX C MEPHEHAUKYISIPHOCTHIO
IIJIOCKOCTEM.

AHAJTM3UPOBATHL U MOJEJIHPOBATH

Ha SA3BIKC reoMeTpun PCalIbHBIC
CUTyaluu, CBJ3aHHBIC C
MHOI'OI'paHHHUKaMMH.

I/ICCJIeIlOBaTL IIOCTPOCHHLBIC MOJCIIN,
B TOM 4YHCI€C H C MHCIIOJIb30BaHHCM
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anmnapara ajareOpsl.

INnomaau
MOBEPXHOCTH U
00bEMBI
KPYIJIBIX TeJl

O )

O6béM 1munuHApa. Teopema
00 00BEME MPAMOTo UIUHAPA.

[Tnomanu 00KOBOI u
IIOJTHOM IIOBEPXHOCTHU
HUJIUHIpA.

Brruncnenue 005EMOB Te C
ITIOMOILIBIO OIPEECIIEHHOTO
unTerpana. O0bEM KoHyca.

[Inomaan OOKOBOH 51
IIOJTHOM ITIOBEPXHOCTHU KOHYCA.

Crepeomerpuueckue
3a/1a4H, CBSI3aHHBIE c
BBIYHCIICHUEM 00BbEMOB
UIMHApPA, KOHYCA.

[Ipuknanuple 3aga4u 1O
TeMe «OO0BEMBI W TIIONIAIH

IIOBEPXHOCTEU TEI.

O0béM mIapa W MIAPOBOTO
cektopa. Teopema 00 00BEME
mapa. [nomans chepsi.

CrepeomeTpuyeckue
3a/iauu, CBsI3aHHbBIC C
BbIUKCIIEHUEM OOBEMOB IIapa,
IApOBOTO CETMEHTa, IIapOBOTO

CEKTOopaA.
[lpukiaguele 3agadyn MO
TEME «OO0BEMBI TE,

CBSI3aHHBIE ¢ 00BEMOM IIapa u
IJIOIAIBIO ChEpHI.
CoOTHOIIEHUS MEXTY
IUIOMIAIIMU  TIOBEPXHOCTEH M
00BEMaMHM TTOJIOOHBIX TEJI.

[TonoOHbIE Tea B
IIPOCTPAHCTRE.

N3menenne o0bEMa 1ipu
0 100HH.

CrepeomeTpruuecKue
3a/1a4H, CBSI3aHHBIC Cc

BBIYUCJICHUEM OOBEMOB TEN M
IUJIOIIA/IEH MMOBEPXHOCTEN

CBobOoaHoO ONepHpoOBATH
NMOHATHAMH: O0BEM Tela, ILIONIAAb
MTOBEPXHOCTH.

DopMyJIMPOBATH OCHOBHbBIE

CBOICTBa 00BEMOB.

Jloka3pIBaTh TeopeMbl: 00 00BEME
HUJTUHIPA; 00 00BéMe KOHYCa.
BoiBoauTH (GOpMYIIBI ISl BBIYMCICHUS
00bEMa yCeu€HHOT0 KOHYyca.

HccaenoBaTh NOCTPOCHHBIE MOJIEIIH,
B TOM 4YHCI€ MU C HCHOJIb30BAHUEM
anmnapara ajareOphi.

3HATh BO3MOXKHOCTH PEIICHUS 3a/1a4
Ha IIOCTPOCHUE LIMUPKYJIEM U JIMHEUKOH,

0 KJIACCUYECKUX HEpa3perImMbIX
3ajayvax.

CBobGoaHo ONepupoOBaTH
TMOHATHSIMM: 1apOBOM CErMEHT,
IapoOBOM  CJIOM, IIApOBOM  CEKTOp,
OCHOBAaHME M  BBICOTA  CErMEHTAa,

OCHOBAHHUC M BBICOTA IAPOBOI'0O CJIOA.

BbIBOIUTH dbopMyITBI TUTST
HaxoXIeHuss  0OBEMOB  IIapoOBOTO
CETMEHTa, IapOBOTO CEKTOPA, TUIOIIA TN
chepnl.

Jloka3pIBaTh TeopeMy 00 o0BEME
nrapa.

Pemarth crepeoMeTpHUECKUE 3a1aUH,
CBSI3aHHBIC ¢ 00BEMOM IIIapa, IapOBOI0
CErMCHTA, IIIapOBOTO CEKTOpA,
JIOMIAIBIO ChEephI.

CpaBHMBaTh U AaHAJM3MPOBAThH
YTBEP)KJICHUS C IICJIBIO  BBISBICHUS
JIOTHYECKHU KOPPEKTHBIX u
HEKOPPEKTHBIX PACCYKIACHHIA.

AHaJIM3UPOBATHL U MOJEJIHPOBATH

Ha  SI3bIKE  TEOMETPUM  peajibHbIe
CUTYyalluH, CBA3aHHbIE C 00BEMOM IIapa,
1apOBOTO CErMEHTa, 1apOBOTO
CErMEHTa, IJIOIIAAbI0 Cephl.

CBo0oaHoO ONepUPOBATH
NMOHATHEM:  TMOA00HBIE  Tela B
POCTPAHCTBE.
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Boruucasatb  00bEMBI  TEnT  C
MOMOIIBIO OMPENETIEHHOTO UHTETpaia.

Pemathb cTepeomMeTpudecKkue 3aj1auu,
CBSI3aHHBIE C COOTHOIICHUSIMH MEXIY
IUIOUIAISIMU TIOBEPXHOCTEN U 00bEMAMHU
MOJ00HBIX TEJL.

IIpoBOaAUTH JIOTUYECKH KOPPEKTHHIE
A0Ka3aTeJibHbIe PACCYKIAEHUSA TpU
pEIIEHUH  TEOMETPUYECKUX  3ajad,
CBSI3aHHBIX C BBIYUCIICHHEM OOBEMOB
T€1 € TOMOMIbIO  OMNpPEeAeEHHOTO
WHTErpana, HaXO0XJEHUEM
COOTHOUIIEHUS ~ MEXIY  IUIOIIAISIMU
MOBEPXHOCTEH U 00bEMaMU MOJOOHBIX
TeN.

AHAJIU3MPOBATh U MOJEJHPOBATH
HAa  S3bIKE  TEOMETPUU  peajibHbIe
CUTyallud, CBSI3aHHBIE C O0BEMaMH U
MOBEPXHOCTSIMU TeJ, HA JO0KA3aTeIbCTBO
U Ha HaxOXJCHHE T'C€OMETPUUYCCKUX
BEJINYUH
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JABukenust
(54)

JIBW>KEHUsT ~ IIPOCTPAHCTBA.
OtobOpaxxkenus. J[BrxeHuss u
paBeHcTBO  (uryp.  OO6mme
CBOMCTBA JBIDKEHHUM. Bunasl
JIBUOKCHUM napauieaIbHbIN
nepeHoc, LEHTpaIbHas
CUMMeETpHUsI, 3epKajbHas
CUMMETpHUsI, TOBOPOT BOKPYT
OPSIMOM. [IpeoGpazoBanus
nonobus. Ilpsamas u cdepa

Ditnepa.
['eomeTpuueckue 3agauud Ha
IPUMEHEHHE IBUKCHUS

CBobOoaHoO ONepHpoOBaATH
MOHSATUSIMM: OoTOOpaxeHue
OpOCTpaHCTBA Ha ce0s, JBUKEHUE
IPOCTPAHCTBA; LIEHTpalbHas, OceBas U
3epKajibHasi CUMMETPUH, MapajuiesIbHbIN
NEPEHOC; PAaBEHCTBO U N0J1001e PUryp.

Jloka3bIBaTh YTBEPXKICHUS O TOM,
YTO LIEHTpaibHas, OCeBas U 3epKajibHas
CHUMMETPUH, IMAPAJUICIBHBIN IIEPEHOC
SBIIAIOTCS JABUKEHUSMU. BBINOIHATH
npeoOpa3zoBaHus MOJA00US.

OnepupoBaTh NOHATHUAMU: TIpsiMas
u chepa Ditnepa.

PemaTth reoMerpuyeckue 3agauM c
UCIIOJIb30BaHUEM JBUKCHUM.

Hcnoab3oBaTh Mpu pelieHuu 3aaad
JNBUKEHUS. ~ TPOCTpAaHCTBA M HX
CBOMCTBA.

CpaBHMBaTHL U AaHAJM3MPOBATh
YTBEPKJECHUS C 1I€JIbI0  BBISBICHUS
JIOTUYECKHU KOPPEKTHBIX 1
HEKOPPEKTHBIX PACCYXKACHUI.

HccnenoBaThs MOCTPOECHHBIE MOJIEIIN.

HUcnoab3oBath uu@pposbie

pecypchbl
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IToBTOpEHUE,
00001IeHHE "
cucTeMaTHu3alus

3HAHUM
(17 v)

O6oO0wmaromiee MOBTOPEHUE
MOHATHUM UM METONOB Kypca
reomerpun  10-11  kmaccos,
CHCTEMATH3aLUs 3HAHUN.

Hcropus pa3BUTHS
CTEPEOMETPUM KaK HAyKU U €€
POJIb B Pa3BUTHUH COBPEMEHHBIX
WHXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTU M

Pemats crepeomeTpuueckue 3agayu
Ha JOKa3aTeJIbCTBO MAaTEMAaTHYECKHUX
OTHOILICHUH, HAaXO0XKJICHUE
FEOMETPUYECKUX BEJIUUUH (JIJIUH, YTJIOB,
momaaei, 00bEMOB).

HUcnoan3oBarh peLIeHnun
CTEPEOMETPUUECKUX 3a7a4
MJIaHUMETpUUYecKue (hakThl U METOIBI.

IIpoBoaANTH JIOTUYECKU KOPPEKTHBIE
JIOKA3aTeJbHbIE  PACCYXICHUS  MpHU
pelieHuun CTEPEOMETPUUECKUX u
MJIAHUMETPUUECKUX 3a7a4.

CpaBHuBaTHL W aHAJIM3UPOBATH
pealibHbl€  CHUTyalldd W  BBISABIISTH
BO3MOXHOCTh €€ MOJEIUPOBAHUS Ha
A3bIKE TEOMETPUHU.

MopneaupoBath peabHYIO0
CUTYallMI0 Ha S3bIKE TEOMETPpUM U
HCCJIeI0BATh TMOCTPOCHHBIE MOJEIH, B

pu

TOM 4YHCI€ M C HCIOJH30BAHHEM
anmapara ajareOphi.
HUcnonb3oBaTh KOMITbIOTEPHBIE

IIPOrpaMMBbl [IPU PELIEHUU 33/1a4.
Honyuyarn npeacTaBJIeHHE 0
F€OMETPUM KaK O pPa3BHUBAIOLICHCS
HAayKe, MCCICAYIOIEH OKPYKAIOIUN
MHD, CBSI3aHHOM  C  pEallbHbIMH
00BbEKTaMM,  TIOMOTAIOIICH  PEIIUTh
peanbHbIE KU3HEHHBIE CUTYAIlMHU O POJIU
CTEPEOMETPUU B pa3BUTUU
COBPEMEHHBIX WHKEHEPHBIX u
KOMIBIOTEPHBIX TEXHOJIOTHI
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IHoypounoe nnanuposanue 'EOMETPHS, 10 kaace

(34 B Hene10, 34 yueOHbIX Heead, UTOro — 102 )

Ne Jama Tema ypoka
n/n | Ilnan ‘ Dakm
BBenenue B crepeoMeTpuio -234
1 1 neoensn OcHoBHBIE TTpaBUJIa U300pAKEHHUSI HA PUCYHKE TUIOCKOCTH, TTapaJUIeIbHbIX
IpsSIMBIX (OTPE3KOB), CEPEAMHBI OTPE3KA.
2 [TonsTHS cTEepeoMeTpUM: TOUKA, IPsAMas, INIOCKOCTh, IPOCTPAHCTBO. OCHOBHbBIE

paBwJia H300paKCHUS HA PUCYHKE TUIOCKOCTH, IMApaJUISIbHBIX TIPSIMBIX
(oTpe3KoB), cepeIMHbI OTPE3Ka.

3 [onsiTus: nepecexaromuecs MIOCKOCTH, IEPECEKAOLINECS IPSIMas U IJIOCKOCTb;
HOJIyIPOCTPAHCTBO.

4 2 neodens [TonsTHs: nepecekarouecs MIOCKOCTH, IEpPeCceKaroluecs IpsMast U INIOCKOCTb;
HOJIyIIPOCTPAHCTBO.

5 MHororpaHH1KH, U300pa’keHue MPOCTEUIINX TPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OHEKTOB.

6 MHororpaHHuKH, U300pa’keHne MPOCTEUIINX POCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00OBEKTOB.

7 3 Heodens AKCHOMBI CTEPEOMETPHUH U NTEPBBIE CIECICTBUS U3 HUX.

8 AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIEIACTBUS U3 HUX.

9 AKCHOMBI CTEpEOMETPUH U TIEpBbIe cleACTBUS 13 HUX. CrocoObl 3aJjaHus

MPSIMBIX | TIOCKOCTEH B TpocTpancTBe. O003HAYEHUS MPSAMBIX U INIOCKOCTEH.

10 4 neoensn N300paxkenue ceueHnit mupamMubl, Kyda v MpU3Mbl, KOTOPbIE MPOXOAAT YEPE3 UX
pebpa. N3o0paxenne nepeceueHust MOMydYeHHBIX TII0OCKOCTEeH. PackpammBanue
MTOCTPOCHHBIX CEYCHUN Pa3HbIMU [IBETAMHU.

11 N3o00paxkenue ceueHnit nupamupl, Kyoa ¥ MpU3MbI, KOTOPbIE MPOXOAST Yepe3 Ux
pebpa. N3o0paxenne nepeceueHust MOTydYeHHBIX TII0OCKOCTEe. PackpammBanue
MOCTPOCHHBIX CEYEHUN Pa3HbIMU [IBETAMHU.

12 N3o00paxkenue ceueHnit mupamMubl, Kyda v MpU3Mbl, KOTOPbIE MPOXOAAT YePE3 UX
pebpa. M3ob6paxxkenue nepeceyeHus MOIy4eHHbIX II0ckocTel. PackpammBanue
MOCTPOCHHBIX CEYEHUN Pa3HbIMU [IBETAMHU.

13 5 neoena N3o00paxkenue ceueHnit mupamMubl, Kyda v MpU3Mbl, KOTOPbIE MPOXOAAT YEPE3 UX
pebpa. M3ob6paxkenue nepecedeHust MoaydeHHbIX II0cKocTel. PackparBanue
MOCTPOCHHBIX CEUEHUN Pa3HbIMU [[BETAMHU.

14 Meton cie 0B [Ulsl IOCTPOEHUS CEUEHU.

15 Merton crnenoB i1 nocTpoeHus ceueHuil. CBOMCTBA NEPECEUEHUM NPSAMBIX U
IIJIOCKOCTEM.

16 6 neoensa Merton crenoB A nocTpoeHus ceueHuid. CBOMCTBA nepeceyeHuil MpsIMbIX U
IIJIOCKOCTEM.

17 ITocTtpoenue ceuenuii B nupamuze, Kyoe 1o TpemM ToukaM Ha peOpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aIIUCh IIaroB NOCTPOECHHUSL.

18 ITocTtpoenue cedenuii B nupamuze, Kyoe 1o TpemM ToukaMm Ha pedpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aIIUCh I1aroB IIOCTPOECHHUSI.

19 7 Hedensn ITocTtpoenue ceuenuii B nupamuze, Kyoe 1o Tpem ToukaM Ha pedpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aIIUCh I1aroB IOCTPOECHHUSI.

20 ITocTtpoenue ceuenuii B nmupamuze, Kyoe 1o TpemM ToukaMm Ha pedpax. Coznanue
BBIHOCHBIX YEPTEKEH U 3allMCh 1IaroB MOCTPOEHMUSL.

21 [ToBTOpEHUE MIAaHUMETPUH: TEOPEMA O MPOMOPLUOHANBHBIX OTpe3kax. [Togodue
TPEYTOJIbHUKOB.
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22 8 neoens [ToBTOpenue mianumeTpun: Teopema MeHnenast. PacueTsl B ceueHUsIX Ha
BBIHOCHBIX YepTexxax. Mcropust pa3BUTHS IIaHUMETPUH U CTEPEOMETPUU.
23 KonTtpouabHas padora Nel «Akcuombl crepeomerpun. Ceuenus»
B3anMHoe pacnoJioxkeHue NPAMbIX B IPOCTPAHCTBE — 64
24 B3aumHoe pacnosnoxeHue npsAmMeIX B IpocTpaHcTBe. CKpelBaroniecs npsmble.
[Ipu3naku ckpemuBaromuxcs npsMbix. [lapamienpHple npsiMble B IPOCTPAHCTBE.
25 9 neoensn TeopeMa 0 CylIeCTBOBAaHUY U €IMHCTBEHHOCTH MPSIMOM MapasjIeIbHON JaHHOU
IpSIMOM, IPOXOSILEN Yepe3 TOUKY IPOCTPAHCTBA U HE JIeXKallel Ha JaHHON
npsiMoi. JIeMMa o nepeceyeHnn napajuiebHbIX NPSIMBIX MIOCKOCTHIO.
26 [TapannenbHOCTb TpeX NpsIMBIX. Teopema 0 Tpex napaieNbHbIX MPSMBIX.
TeopeMa 0 CKpeIMBAIOIIMXCS TPSIMBbIX.
27 [TapannensHoe npoektrpoBanre. OCHOBHBIE CBOMCTBA MapaJUIEILHOTO
npoexkTrpoBanus. M300paxkenue pasHbIX GUryp B napauieabHONW MPOEKIINH.
28 10 LenTpanbHas npoeKkuusa. YToja ¢ COHaApaBJICHHBIMA CTOPOHAMH. YTOJ MEXKITY
Helens MIPSIMBIMU.
29 3aaun Ha JOKa3aTeJIbCTBO U UCCIIEI0BAaHUE, CBSI3aHHBIE C PAaCIOJIOKEHUEM
MPSIMBIX B IPOCTPAHCTBE.
IapanjieJJbHOCTh NPSIMBIX M IJIOCKOCTEH B IPOCTPaHCTBE — 84
30 [ToHsTHA: MapaJUIeNbHOCTh NPSIMOM U INIOCKOCTH B pocTpaHcTBe. [Ipr3Hak
MapajuIeIbHOCTH IPSIMOU U IITOCKOCTH. CBONCTBA MAapaIEIbHOCTH IPSIMON U
IJIOCKOCTH.
31 11 I'eoMeTpuueckue 3aa4i Ha BEIYMCIIEHUE U I0KA3aTEIbCTBO, CBSI3aHHbBIC 4
Helens MapajIeIbHOCTHIO MPSMBIX U TUIOCKOCTEN B MPOCTPAHCTBE.
32 [TocTpoenue ceueHus, MPOXOASAIIETO Yepe3 JaHHYIO MIPSMYIO Ha YepTexKe U
MapaJyIeIBLHOTO APYrou npsiMoil. Pacuer oTHOIIEHUH.
33 [TapannenpHas mpoekuus, IpUMEHEHUE AJIsl IOCTPOCHUS CeUeHU Ky0a u
napayuienenunena. CBOKWCTBA NMapajuieienuIea v Mpru3Mbl.
34 12 [TapamenpHble miockocTy. [Ipu3HaKy napaenbHOCTH IBYX INIOCKOCTEM.
35 Helens TeopeMa o mapaieIbHOCTH U €JUHCTBEHHOCTH MJIOCKOCTH, MPOXOSIIEH yepe3
TOYKY, HE PUHAJUICKALYIO JAHHOW INIOCKOCTH U CJIEJACTBUS U3 HEE.
36 CBoiicTBa napajjiebHbIX IVIOCKOCTEN: O NAapAJIEIbHOCTH MPSAMBIX I1EpECEeUEHUS
IIPU NIEPECEUEHUH JIBYX MTAPAUICIBHBIX INIOCKOCTEN TPETHEIL.
37 13 CpoiicTBa napauieIbHbIX INIOCKOCTEN: 00 OTpe3Kax NapaieabHbIX MPSMBIX,
Hedensn 3aKJIIOYEHHBIX MEXKY MapajuIeIbHbIMU IIJIOCKOCTSIMU; O IIEPECEUEHUH IPSIMOM ¢
JBYMSI TapAJIEIbHBIMU TJIOCKOCTSMH.
IlepneHAUKYJISIPHOCTH NPSAMBIX U IUIOCKOCTEH B MPOCTPaAHCTBE — 254
38 [ToBTopenue: Teopema [Mudaropa Ha naockoctu.
39 [loBTOpEHME: TPUTOHOMETPHUS IPSMOYTOJIBHOTO TPEYTrOJIbHUKA.
40 14 CBoiicTBa Ky0a M NPsIMOYTr0JIbHOIO apaljieslenunea.
41 Hedens Brrunicnenue 1iauH OTpe3KoB B KyOe M IPSIMOYTOJIbHOM MapaliesienuIe]e.
42 [lepneHauKyISIpHOCTD NPAMOU U IIOCKOCTU. [Ipu3HaK NepneHaAuKyIIpHOCTH
IPSIMOH U TUIOCKOCTH.
43 15 [lepnenukynapHOCTH NPAMOI U IIOCKOCTH. [Ipu3Hak nepneHuKyIspHOCTH
Hedens IPSIMON U TUIOCKOCTH.
44 Teopema o cyliecTBOBaHMM U €JMHCTBEHHOCTH MPSAMOM, MPOXOIALIEH Yepes3
TOYKY IPOCTPAHCTBA U NEPIEHANKYIISIPHON TNIOCKOCTH.
45 [I1ocKkOoCTH M NepHeHAUKYISIPHbIE UM NPSIMble B MHOTOTPaHHHUKAX.
46 16 [InockocTu U NeprneHAuKyIsIpHbIE UM NPSIMble B MHOTOTPaHHHUKAX.
47 Hedens [lepnennukynsap u HaknoHHas. [locTpoenue nepneHnKymnsapa U3 TOYKH Ha
PSIMYIO.
48 [lepnenaukynsip u HaknoHHas. [locTpoeHue neprneHauKyIspa u3 TOUKH Ha
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HPSIMYIO.

49 17 Teopema 0 Tpex neprneHaAuKyIspax (mpsiMas u oOpaTHast)
50 Heldens Teopema o Tpex nepreHaAuKyaspax (mpsiMas u o0paTHast)
51 YTr0J1 MEKy CKpEUIUMBAOIIMMUCS MPSMBIMHU.
52 18 [Tonck neprneHMKyISpHBIX IPSAMBIX C IOMOIIBIO IEPIIEH UK YIISIPHBIX
Heoens IUIOCKOCTEM.
53 OpToroHanbHOE NPOEKTUPOBAHUE.
54 [Toctpoenue cevuenuii Kyoa, IpU3MbI, TPABUIBHOMN MUPAMUIBI C TOMOIIBIO
OPTOTOHAJILHOM IIPOEKIUH.
55 19 [Toctpoenue ceuenuii Kyoa, IpU3MbI, TPABUIBHOMN MUPAMUIBI C TOMOIIBIO
Heoens OpPTOTrOHAJILHOM NMPOEKITUH.
56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO IIIOCKOCTH. [lmockocTu cummeTpuii B
MHOTOT'PaHHUKAX.
57 [Ipu3Hak nepneHauKyJIIPHOCTH MPSIMOM M INIOCKOCTH KaK CIIEJICTBUE CHMMETPHH.
58 20 [IpaBusibHBIE MHOTOIpAaHHUKH. PacdyéT paccTosHUI OT TOUKHU A0 MJIOCKOCTH.
59 neoens [IpaBriIbHBIE MHOTOTPAaHHHUKHU. Pac4€T pacCTOSHUI OT TOYKH JIO INIOCKOCTH.
60 CriocoObl OITyCTUTh HNEPIEHAUKYISPbI: CHMMETPHUS, CABUT TOUKHU MO
MapajuIeIbHON IPSIMOM.
61 21 CIBur 1o HenapaJIeIbHOM NPSIMON, U3MEHEHUE PACCTOSHUM.
62 Heoens KonTtpoJsbHas padora Ne 2 «B3aumMHoe pacnoJiokeHue nNpsiMbIX U
IVIOCKOCTEH B IPOCTPAHCTBE)»
Yrabl u paccrosinus — 164
63 [ToBTOpEHUE: Yyroa Mex 1y NpsIMbIMU Ha MJIOCKOCTH, TPUTOHOMETPHUS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA KOCUHYCOB.
64 22 [ToBTOpEHUE: yroya Mex1y CKpEeIUBAOIMMHUCS PSIMBIMU B TPOCTPAHCTBE.
65 Helens I'eoMeTpuueckne METOIbI BEIYUCIIEHHUS YTJIa MEXKIY MPSIMbIMU B
MHOTOTPaHHUKAX.
66 JIByrpanHsb1ii yrosu. CBOMCTBO JIMHEWHBIX YTJIOB IBYTPAHHOIO yrija.
67 23 [IepnenaukynspHble I0CKOCTH. CBOMCTBA B3aUMHO MEPIIEHIUKYISIPHBIX
Helens IJIOCKOCTEM.
68 IIpu3Hak nepneHIuKyIIPHOCTH IJIOCKOCTEN; TEOpEMa O MPSAMON IEpeCeUCHUs
JBYX INIOCKOCTEH NEPIEHAUKYIISIPHBIX TPEThEH IIIOCKOCTH.
69 [IpsimoyromnbHbIi napauienenunen; Kyo; U3MepeHusi, CBOICTBa IPSIMOYTOJILHOTO
napaJuIeIeIuIea.
70 24 Teopema 0 quaroHany NpsSMOYroOJBLHOTO MMAPAJUIEJICIUIIEAA U CIEICTBUE U3 HEE.
71 Hedens CrepeoMeTpryuecKkue U IPUKIAJHbIE 33Ja41, CBA3AHHBIE CO B3AUMHBIM
PacIoJI0KEHUEM NPSIMBIX U INIOCKOCTEH.
72 [ToBTOpEHUE: CKpelUBarOIUECs IPAMBIE, TapaJlIeIbHbIE ITIOCKOCTU B
CTaHJAPTHBIX MHOTOI'PaHHUKAX.
73 25 [Tapa nmapayienbHbIX IJIOCKOCTENW Ha CKPELUBAIOLIUXCS MPSIMBIX, PACCTOSIHUE
Hedens MEXY CKpPEUIMBAIOUIMMUCS NPSMBIMH B IPOCTBIX CUTYALUSIX.
74 PaccTostHuE OT TOUYKM 10 TNIOCKOCTH, PACCTOSIHUE OT NPSIMOM JI0 TNIOCKOCTH.
75 Brruncnenue paccTosIHUNA MEXy CKPELIMBAIOIIMMUCS IPSIMBIMU C IIOMOILBIO
NEPIIEHIUKYISIPHON MIIOCKOCTH.
76 26 TpexrpanHblil yroi, HEpaBEHCTBO s TpeXTpaHHbIX yrioB. Teopema ITudaropa,
Heoens TEOPEMBI KOCHHYCOB U CUHYCOB JIJIsl TPEXTPAaHHOI'O YIJIa.
77 DeMeHTh! chepruiecKoil FTeOMETPUH: Te0Ie3NUECKUe JIMHUM Ha 3emie.
78 KonTpoabHas pabora Ne 3 «¥Y /bl M pacCTOSIHUSA»
MHOrorpaHHMKHu - 74
79 27 CucremaTtuzanus 3HaHul «MHOTOTpaHHUK U €70 IEMEHTHI»
80 Heoens IIupamuna. Buael nupamun. IlpaBunpHas nupamuaa.
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81 [Ipusma. IIpsmas u HakinoHHas npusmel. [IpaBuiibHas npusma.

82 28 [Tpsimoil mapasuienenumes, NpsMOYroJIbHBINA Napajuieenumes, Kyo.
83 Heldens Boinykiible MHOrorpaniuku. Teopema Dilsiepa.
84 Boinyxkiibie MHOrorpanauku. Teopema Oinepa. [IpaBuiibHble U M0JIyTIpaBUIIbHBIE
MHOTOT'PaHHHKH.

85 29 KonTpoabHnas padora Ne 4 « MHOrorpaHHMKID)

Helens

BekTopsl B npocTpancree — 124

86 [ToHsTHE BEKTOpA HA MJIOCKOCTH U B IIPOCTPAHCTBE.
87 CymMMa BEKTOPOB.
88 30 Pa3HoCTh BEKTOPOB.
89 Helens [IpaBusio napannenenumnenaa.
90 YMHOXEHNEe BEKTOpa Ha YHCIIO.
91 31 Pa3znosxenue BexTopa 1o 6a3ucy Tpex BEKTOPOB, HE JISKAIINX B OJHOU

Helens IIJIOCKOCTH.
92 CxaysipHO€ MPOU3BEICHUE.
93 Brrunciienue yria Mex 1y BEKTOpaMu.
94 32 [Ipocreiinme 3a1aun ¢ BEKTOpaMH.
95 Heoens [IpocTenmme 3aqa4n ¢ BEKTOPAMH.
96 [Ipocreiinume 3a1a4n ¢ BEKTOpaMH.
97 33 [IpocTeitmme 3a7a9n ¢ BEKTOPAMH.

Helens

IToBTOpeHue, 00001IeHNE U CUCTEMAaTH3alUs 3HAHUI — S4
98 O6001eHne 1 cucreMaTu3anus 3HaHui «B3auMHoe pacrnoiokKeHue NpsMbIX U
IUIOCKOCTEHN B MPOCTPAHCTBEY
99 O06o01enre U cucTeMaTu3als 3HaHui « MHOTOTpaHHUKNY
100 | 34 WroroBas koHTposibHas paboTa
101 | neoena Hrtorosas koHTpoJbHAs paboTa
102 O0600111eH1e U cCTeMaTH3allks 3HAHUN: aHAJIU3 KOHTPOJILHOU paboTHI.
HTOI'O — 1024

IHoypounoe nnannposanue 'EOMETPUSI, 11 knace

(34 B Hene110, 34 yueOHBIX Heeu, UTOro — 102 )

Ne Jlama Tema ypoka
n/n_| Ilnan ‘ Dakm

AHajuTHYecKasi reoMeTpus - 154

HOBTOpeHI/Ie TEMBI «KOOpI[I/IHaTBI BCKTOpA Ha IIJIOCKOCTU U B IIPOCTPAHCTBEC»

HOBTOpeHI/Ie TEMBI «CKaJ'IHpHOC IIPON3BCACHNEC BECKTOPOB»

HOBTOpeHI/Ie TeMbl «BpIuncieHus yrijia MCKJy BEKTOPaMH B ITPOCTPAHCTBE)

HOBTOpeHI/Ie TCMBI ((ypaBHeHI/Ie HpHMOfI, Hpoxomnueﬁ qepe3 ABC TOUKU

YPaBHeHI/Ie IHJIOCKOCTH, HOPMaAJIb, YPABHCHUC TIJIOCKOCTHU B OTPC3KaAX.

YPaBHeHI/Ie IIJIOCKOCTHU, HOPMaAJIb, YPABHCHUC TIJIOCKOCTH B OTPC3KaAX.

BeKTOpHOe ITPONU3BCACHUC.

JInHeliHbIe HCPAaBCHCTBA, JIMHEHOE MMporpaMMHUpOBaHUC.

JInHeiliHbIe HCPAaBCHCTBA, JIMHEWHOE MMporpaMMupOBaHuC.

S

AHanuTHdeckue MCTObI pacqéTa yriia MCXKAY MPSIMBIMU B MHOT'OT'PAHHHKAX.

NN (NN N R W (N~

~

AHanuTHYeCKHE METObI pacqéTa yrijia MCXKAYy NMPSIMbIMU B MHOTOT'PAHHHUKAX.

~
[\S)

dDopMyna PAaCCTOAHUA OT TOUYKHU OO TTIJIOCKOCTH B KOOPpAWHATAX.
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13 HaxosxaeHne pacCTOsHUI OT TOYKHU A0 IIOCKOCTH B KyOe.

14 Haxosx1eHre pacCTOSTHUM OT TOYKH JI0 IJIOCKOCTH B IIPABWIIBHOM MHUPaMUJE.
15 KonTtpouabHas padora Ne 1 «KAHaIuTHYECKAsl TeOMETPHS»
IloBTOpeHue, 0000meHne U cucremMaTu3anus 3HaHUN «VMHororpanHuku. CedyeHHs1 MHOTOTPAHHUKOB) —
154

16 CeueHrsi MHOTOIPAaHHUKOB: CTaHAAPTHbIE MHOTOTPAHHUKH.

17 CeueHusi MHOTOTPAHHUKOB: METOJI CJIEJIOB.

18 CeueHusi MHOTOIPAaHHUKOB: CTaHAAPTHBIE IUIOCKOCTH, IEPECEUCHUS IPSAMBIX U
IIJIOCKOCTEM.

19 [TapannenpHble TPsIMbIE U MJIOCKOCTH: MapaJuIeNIbHbIEC CEUCHHUSI.

20 [TapaienpHbIe NPsIMBIE U INIOCKOCTH: PacdeT OTHOIIECHUN.

21 [TapamienpHbIe IPsIMBIE U IITIOCKOCTH: YIUIBI MEXAY CKPELIUBAOIIMMHUCS
TIPSIMBIMH.

22 [lepneniukynspHbI€ MPSMBIE U IUIOCKOCTH: CTaHJAPTHBIE Mapbl
MEPIEeHIUKYISIPHBIX MNIOCKOCTEH U MPSIMBIX, CHMMETPUU MHOTOTPAaHHHUKOB.

23 [lepnieniuKynsgpHbIe NPSIMBbIE U IUIOCKOCTH: TEOPEMA O TPEX NEPIEHIUKYIspax.

24 [lepneniukynspHble MPSAMBbIE U IUIOCKOCTH: BBIYUCIEHUS AJIUH B
MHOTOTpPaHHUKaX.

25 [ToBTOpEHUE: IO MHOTOYTOJIbHUKOB, (DOPMYJIBI 171 TUIOIIAJIeH,
cooOpakeHUs TI0T00uSI.

26 [ToBTOpEHUE: MO MHOTOYTOJIBHUKOB, (DOPMYJIBI 171 TUIOILAJEH,
coOoOpakeHUs TI0T00MSI.

27 [ToBTOpEHUE: IO MHOTOYTOJIBHUKOB, (DOPMYJIBI 171 TUIOILAJEH,
cooOpakeHUs TI0T00uSI.

28 [Inomany ceyeHM MHOTOIPAHHUKOB: IIJIOMIAN TOBEPXHOCTEH, pa3pe3aHusl Ha
YacTH, COOOpPaKEHUs IMOJ00MS.

29 [nomany ceyeHnii MHOTOrPaHHUKOB: TUIONIAM MTOBEPXHOCTEN, pa3pe3aHus Ha
YacTH, COOOpPaKEHHUsI MOJ00HS.

30 KontposbHnas padora Ne 2 «[loBropenne: Muororpanuunku. Ceuenust
MHOTOTPAHHUKOB»®

O0bém MHOrOrpanunka — 174

31 O6beM Tena. O6beM MPSIMOYTOJIHLHOTO Mapauiesenune/ia.

32 3agaun 00 yABOEHUM Ky0a, 0 KBajpaType Ky0a; 0 TPUCEKLUH yra.

33 CrepeomeTpruecKHe 3a/1auu, CBSI3aHHbIE ¢ 00BEMOM MPSMOYTOJIBHOTO
napajesenunea.

34 [Ipuknaanele 3aauu, CBsI3aHHbIE C BBIYMCICHUEM 00beMa IPSIMOYTOJILHOTO
napajesienunesa.

35 O06beM MpsIMOii TPU3MBIL.

36 CrepeomeTpHruecKue 3a/1auu, CBSI3aHHbIE C BBIYUCICHUEM 00bEMOB MPSAMON
IPU3MBI.

37 [Ipuknanneie 3a1a4u, CBsI3aHHBIE ¢ 00BEMOM MPSIMON PU3MBI.

38 Brruncnenue 065eMOB Tel ¢ MOMOLIbIO ONPEeIeHHOT0 HHTerpana. OobeM
HAKJIOHHOM MPU3MBI.

39 Beruncnenue 06beMOB Tel ¢ MOMOLIbIO OIPEeIeHHOT0 HHTerpana. OobeM
HAKJIOHHON NUpaMUIpbIL.

40 dopmyna oobeMa nupamuipl. OTHOIIEHHE 00BEMOB MUPAMUJL C OOLIMM YIIJIOM.

41 ®dopmyna oobeMa nupamuipl. OTHOIIEHHE 00BEMOB TUPAMHUJT C OOIIHM YTIJIOM.

42 CrepeomeTpHuuecKye 3a/1auu, CBSI3aHHbIE C BBIYMCICHHEM 00bEMOB HaKJIOHHON
MIPU3MBI.

43 CrepeomeTpHUeCKHe 3a/1a4H, CBSI3aHHbIE ¢ 00BEeMaMU MUPAMUJIBI.

44 IIpuknanneie 3agaun no Teme «OOBEMBI TeN», CBA3aHHBIE C 00HEMOM HAKJIOHHON
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IIPU3MBL.

45 [Mpuknanaeie 3ana4un mo Teme «OOBEMBI TEJ», CBA3aHHBIC ¢ 00BEMOM MTUPAMHU/IBL.

46 [Tpumenenne 00beMOB. BolunciaeHne pacCTosHUS JI0 TUIOCKOCTH.

47 KonTtpoabHas padora Ne 3 «O0beM MHOTOrpAHHHKA»

Tena Bpamenus — 24y

48 [unuuapudeckas TOBEPXHOCTh, 00pa3yronye NUINHAPUIECKON MOBEPXHOCTH.

49 Humuaap. [psmoit kpyroBoit nunuHap. 11nomane noBepXHOCTH HUIUHIPA.

50 KoHnueckasi HoBepXHOCTh, 00pa3yromire KOHuYeckoil noBepxHoctu. Konyc.

51 Ceuenune KOHyca TNIOCKOCTHIO, TApAJJICIIbHOM IMIIOCKOCTH OCHOBAHMSIL.

52 YceueHHbli koHyc. M300paskeHne KOHYCOB M YCEYEHHBIX KOHYCOB.

53 [Tnomaas OOKOBOM M OJTHOW MOBEPXHOCTH KOHYCA.

54 [Tnomaas 60KOBOM M MOJHOM MOBEPXHOCTH KOHYCA.

55 CrepeoMeTpriecKue 3a/1a4u Ha J0Ka3aTeIbCTBO U BHIUHUCIECHUE, TOCTPOSHUEM
CEUYEHU IUIMHIpa, KOHYyCa.

56 CrepeoMeTpuiecKue 3a/1aui Ha J0Ka3aTeIbCTBO U BBIUUCIEHUE, TOCTPOSHUEM
CEUYEHU IUIMHIpa, KOHYyCa.

57 [Ipuknagneie 3a/1a4u, CBSI3aHHBIE C IMJIMHIPOM.

58 [Ipuknagaeie 3a0a9n, CBSI3aHHBIC C IHJIMHIPOM.

59 Cdepa u map.

60 [Tepecedenue cdepsl U mapa ¢ mIockocTeo. Kacanue mrapa u chepsr
IJI0CKOCTRI0. By u n3o0paxkenue mapa.

61 [Tepecedenue cdepsl U mapa ¢ mIockocTeto. Kacanue mrapa u cheps
IJI0CKOCTRI0. By u n3o0paxkenue mapa.

62 Ypasuenue chepsl. [Tnomans cheps u ee yacTei.

63 Cummetpus cdepsl 1 mapa.

64 CrepeoMeTpHrueckue 3a/1aui Ha JJOKa3aTeIbCTBO U BHIYMCICHUE, CBA3aHHBIE CO
chepoil u mapom, MOCTPOCHUEM MX CEYCHHUH TIII0CKOCTHIO.

65 CrepeoMeTpHuueckye 3a/1aui Ha JOKa3aTeIbCTBO U BHIYMCIICHUE, CBS3aHHbBIE CO
cepoil u mapom, MOCTPOCHUEM HX CEYCHHUH TIII0CKOCTHIO.

66 [Ipuknanueie 3aa4n, cBsi3aHHbIE CO c(Hepoil U MAPOM.

67 [ToBTOpEHUE: OKPYKHOCTH Ha MIOCKOCTH, BBHIYUCICHUS B OKPYKHOCTH,
CTaHJIapTHbHIE OI00USL.

68 Pa3nnynble KOMOMHALIMY TeJl BpAllleHHUsI U MHOTOTPAHHUKOB.

69 3agaun no Teme «Tena u TOBEpXHOCTH BPALICHUS

70 3agaun no Teme «Tena u TOBEpXHOCTH BPALICHUS

71 KontpoJsbHas padora Ne 4 «Tes1a 1 noBepXHOCTH BpalleHHUs)

ILi1omaam moBepxXHOCTH U 00bEMBI KPYIJIBIX T — 94

72 O6beM nunnHapa. Teopema 00 060beMe MPSMOro HUIHHIIPA.

73 Boruncnenue 00beMOB TeN ¢ TOMOIIBIO ONpeIeIeHHOTo nHTerpana. Oobem
KOHYCa.

74 [Tnomaau 60KOBOM U MOJTHON MOBEPXHOCTH KOHYCA.

75 CrepeoMeTpHyuecKue 3a/1a4u, CBSA3aHHbBIE C BHIYHCIEHHEM 00bEMOB IIUITUHIPA,
KOHYcCA.

76 [Tpuknanueie 3anaun mo TeMe «OOBEMBI U TUIONIAIM TOBEPXHOCTEH TeTl.

77 O06mwem mapa u mapoBoro cekropa. Teopema 06 o0beme mapa. I[Tnomans chepsr.
CrepeoMeTpHruecKkue 3a/1auu, CBSI3aHHbBIE C BHIYHCIEHHEM 00bEMOB II1apa,
1apOBOI'0 CETMEHTA U IIAPOBOT0 CEKTOPA.

78 [Mpuknanueie 3anaun 1o TemMe «OOBEMBI TE€», CBSI3aHHBIE C 00HEMOM IIapa U
onaapio ceprl. COOTHOMICHHS] MEXAY IUTOIIAAIMU TIOBEPXHOCTEHN 1
00BbEMamMu MOJOOHBIX TeTl.

79 ITogoGHbIe Tena B mpocTpaHcTBe. VMI3MeHeHne oobeMa npu 1mo100HH.
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CrepeoMeTpuueckre 3a/1aui, CBA3aHHbIE C BBIYMCIEHUEM 00BEMOB TEN U
IIJIOIIAIEH TOBEPXHOCTEH.

80 KonTtpoabHnas padora Ne 5 «Iliiomaam nopepxHocTu U 00beMbl KPYIJIbIX
TeJ»

JABukenus — Su

81 JBuxenus npocrpancTBa. Otobpaxenus. [IBMKeHUs: U paBEHCTBO QUTYP.
OO6mme CBOMCTBA ABUKEHUM.

82 Bunb!l nBukeHni: apauieabHbI IEPEHOC, HEHTPAIbHAS CHMMETPHSL, 3€pKaIbHas
CUMMETPUS, IOBOPOT BOKPYT MPSAMOIL.

83 ITpeobpazosanms mogoous. [Ipsmas u cdepa Diinepa.

84 ['eomeTpuueckue 3ajaul Ha IPUMEHEHNE JBUKEHUS.

85 KonTpoabHas pabora Ne 6 «BekTopbl B IPOCTPaHCTBE)

IloBTOpEeHuUe, 06001IeHNEe U cCCTeMATH3alus 3HAHUI — 174

86 O6o0061aroniee NTOBTOPEHNUE MOHITUH U METOJ0B Kypca reomerpuu 10-11 xiaccos,
cucreMarn3anus 3HaHul: «[lapamenpHOCTh NIPSAMBIX U IJIOCKOCTEN B
MIPOCTPAHCTBE»

87 O6o0061maroniee NTOBTOPEHNUE MOHITUH U METOJ0B Kypca reomerpun 10-11 kiaccos,
CHUCTEeMaTH3alus 3HaHU: «BEeKTOphI B IPOCTPAHCTBE»

88 O6o0061maroniee NTOBTOPEHNUE MOHITUI U METOJ0B Kypca reomerpuu 10-11 xmaccos,
CHUCTeMaTH3alus 3HaHU: «BEeKTOPBI B MPOCTPAHCTBE»

89 O6o0061maroniee NTOBTOPEHNUE MOHITUI U METOJ0B Kypca reometpun 10-11 kiaccos,
cucteMaruzanus 3HaHui: «O0BEM MHOTOTPaHHUKA»

90 O6o0061aroniee NTOBTOPEHNUE MOHITUI U METOJ0B Kypca reomerpuu 10-11 kiaccos,
cucteMaru3anus 3HaHui: «O0beM MHOTOTPaHHUKA

91 O6o061aroniee NTOBTOPEHHUE MOHITUI U METOJ0B Kypca reometpuu 10-11 kiaccos,
cucremarusanus 3HaHui: «[lnomany noBepxXHOCTH U 00BEMBI KPYTJIBIX TEl»

92 O6o0061maroniee NTOBTOPEHHUE MOHITUI U METOJ0B Kypca reomerpuu 10-11 kiaccos,
cucreMmarusanys 3HaHuii: «[lnomany noBepxHOCTH U 0OBEMBI KPYTJIBIX TEN»

93 HTorosasi KOHTPOJILHAsA padoTa

94 HTorosasi KOHTPOJILHAsA padoTa

95 [ToBTOpEeHUE, 0600IIEHNE U CUCTEMATH3AIHS 3HAHUH.

96 Hcropus pa3BUTHS CTEPEOMETPHUM KaK HAYKU U €€ POJIb B Pa3BUTHH
COBPEMEHHBIX NHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH.

97 Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ pOJib B pa3BUTUU
COBPEMEHHBIX NHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH.

98 Hcropus pa3BuTHS CTEpEOMETPUN KAaK HAYKU U €€ pOJib B Pa3BUTUU
COBPEMEHHBIX HHXEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOTUH.

99 Hcropus pa3BuUTHS CTEPEOMETPUN KAaK HAYKU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX HHKEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOTUH.

100 Hcropus pa3BuUTHS CTEPEOMETPUN KAaK HAYKU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX HHXEHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOTUH.

101 Hcropus pa3BuTHS CTEPEOMETPUM KaK HAYKU U €€ poJib B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUH.

102 Hcropus pa3BUTHS CTEPEOMETPUM KaK HAyKU U €€ poJib B pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHl.

HTOI'O — 1024
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