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IMOACHUTEJIBHASA 3AIINCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O KYPCA
HEJb U 3AJAYU NU3YUYEHUA

I'eomerpus sBisieTcst oMHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHErO OOIIETro
o0pa3oBaHUs, TaK Kak oOOecrne4ynBaeT BO3MOXKHOCTb HW3YYEHHUS JUCLMIUIUH
€CTEeCTBEHHO-HaYYHOW HAINpaBICHHOCTH M TMPEJAMETOB T'yMaHUTApHOrO IHMKIIA.
[TockonpKy JorMUeckoe MbIIieHHE, GOpMUPYEMOE MPU M3YyUYEeHUH O0yJarOIIUMUCS
NOHATUIUHBIX OCHOB T€OMETPHH, IPHU JOKA3aTEIbCTBE TEOPEM U MOCTPOECHUHN LEMOYKN
JIOTUYECKUX YTBEPKIACHUI NPH PELICHUU N'€OMETPUYECKUX 3a1a4, YMEHHUE BbIIBUTaTh
¥ ONpoBepraTh TMIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS MpPU PEUICHUU 3aaad
€CTECTBEHHO-HAay4YHOTO IIMKJIA, B YACTHOCTH (PU3UYECKHUX 3a]ad.

Ilenp ocBoeHust mporpaMMbl yueOHOro kypca «l'eomeTpusi» Ha yriyOi€HHOM
YPOBHE — pa3BUTUE WHJMBHUAYAJIbHBIX CIIOCOOHOCTEH OOYYaIOIIMXCS MPU U3YyUYEHUU
F€OMETPUHU, KAK COCTAaBJSIOLIEH MpeAMETHOM oOnactu «MaremaTtuka H
uH(popMaTHKa» Yepe3 o0ecreyeHue BO3ZMOXXHOCTH IPUOOPETEHHSI U UCITOJIb30BAHUS
0osee rIyOOKUX F€OMETPUUYECKUX 3HAHUU U JEHCTBUM, CIELIU(PUUHBIX T€OMETPUH, U
HEOOXOJUMBIX Ul YCIEIIHOIO MPO(EeCCUOHAIBHOTO 00pa30BaHUs, CBSI3aHHOIO C
UCIIOJIb30BAHUEM MAaTEMaTUKH.

[IpuoputeTHBIMM 3aJjauaMu  Kypca TE€OMETpUM Ha YIiyOJI€HHOM YpOBHE,
pPaCHIMPAIONIMMHI M YCUIIMBAIOIIMMU Kypc 0a30BOr0 YpOBHS, SIBISIOTCS:

pacUIMpEeHHE MPEACTABICHUS O F€OMETPHHM KaK 4acTH MHPOBOM KYJbTYpbl U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3H F€OMETPUH C OKPYKAIOLIUM MUPOM,;

dbopMUpoBaHUE TMpPEACTaBICHUS O MPOCTPAHCTBEHHbIX (UTypax Kak o
BXHEHUIINX MaTEMaTUYECKUX MOJIENSX, TO3BOJISIONIMX OMUCHIBATh U U3y4YaTh pa3HbIe
SBJICHUS OKPYXKAIOIIEr0 MHUpa, 3HAHUWE MOHATUHMHOIO anmapara IO pa3lerny
«CtepeoMeTpus» y4eOHOro Kypca reOMeTpuu;

(opMHUpOBaHUE YMEHHSI BJIAJIETh OCHOBHBIMU MOHITHSMHU O MIPOCTPAHCTBEHHBIX
¢urypax ¥ HMX OCHOBHBIMU CBOICTBaMH, 3HaHHE TeopeM, (GopMyl M yMEHHUE
UX MIPUMEHSTh, YMEHHUS JIOKa3bIBaThb TEOPEMbI U HaXOJIUTh HECTAHIAAPTHBIE CIIOCOOBI
penieHus 3anay;

(dopMupoBaHuE YMEHHs pPaclio3HaBaTh Ha YepTekax, MOJEISIX U B PEaJTbHOM
MUPE MHOTOTPaHHUKH U TeJa BPALLEHNs, KOHCTPYHUPOBATh FEOMETPUUECKNE MOJCIIN;

dbopMUpOBaHHME TOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO MOCTPOEHUs
MaTEMaTUYECKUX TEOpul, (HOPMUPOBAHHE NOHUMAHMS POJIM AKCUOMATUKU MpPH
IIPOBEJICHUY PACCYXKICHUM;

(opMuUpOBaHME YMEHHUs BJIaJE€Th METOJAMHU JIOKA3aTEIbCTB M AJITOPUTMOB
pElIeHMs, YMEHUS UX MPUMEHSTh, IPOBOAUTH JOKAa3aTEIbHbIE PACCYKACHHS B XOJ€
pEelIeHUs] CTEPEOMETPUYECKMX 3aJad M 3aJad C MPAKTUYECKUM COJEpKAHHUEM,
(dopMupoBaHuE NMPEACTABICHUS 0 HEOOXOIUMOCTHU JI0KA3aTeNbCTB P 00OCHOBAHUU



MaTeMAaTUUYECKUX YTBEPKACHUNA M POJM aKCHOMATHKU B MPOBEICHHUH JCTYKTUBHBIX
paccyXIcHUM;

pa3BUTUE W  COBEPILIEHCTBOBAHHE  HMHTEIUVIEKTYalbHBIX U  TBOPYECKUX
CIIOCOOHOCTEH O00YyYarommxcsi, MO3HABaTEIbHONH aKTUBHOCTH, MHCCIIEI0BATEIbCKIX
YMEHUN, KpUTHUYHOCTH MBIIIJICHHS, THTEpPECca K N3yYSHHUIO T€OMETPHUH;

(dopmupoBanue (GyHKIIMOHAJIBLHOW T'PaMOTHOCTH, PEJIEBAaHTHONM T€OMETpPUU:
YMEHHUSl pPACIO3HaBaTh MPOSBICHHUS TE€OMETPUUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAIbHBIX >KU3HEHHBIX CUTYallUsX U TPU WU3YYCHHH JPYTHX
y4eOHBIX  MPEIMETOB, NPOSBICHHUS  3aBUCUMOCTE W 3aKOHOMEPHOCTEM,
MOJICTTUPOBAHUS PEANIbHBIX CHUTyallud, MCCIEIOBAaHUSA TIOCTPOCHHBIX MOJIENIEH,
WUHTEPIPETALNU TIOTYyYCHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEpKATENbHBIMH JIHHUAMU yueOHOro Kypca «I'eometpus» B 10—
11 xnaccax siBasitorcst: «lIpsiMble U IIIOCKOCTH B TPOCTPAHCTBE», « MHOTOrpaHHUKNY,
«Tena Bpamenus», «BekTopsl W KOOPAMHATHI B MPOCTPAHCTBE», «JIBIKEHUS B
IIPOCTPAHCTBEY.

ChopmymupoBannoe Bo DPI'OC COO TtpeboBaHME «yMETh ONEPUPOBATH
MOHATUSIMI», PEJIEBAHTHBIMHU '€OMETPUM Ha YTIIYyOJIIEHHOM ypoBHE 00yueHus B 10-11
KJaccaxX, OTHOCHTCS KO BCEM COAEpXKATeNbHBIM JHUHHUSAM Y4eOHOro Kypca, a
(dbopMupoBaHuE TOTUUECKUX YMEHUIN pacIpeessieTcs He TOIBKO M0 COAEP KAaTeIbHBIM
JUHUSM, HO U 1o rojaM oOyuenus. CoaepxaHue oOpa3oBaHUs, COOTBETCTBYIOIIEE
NpeIMETHBIM — pe3yiabTaTaM ocBoeHUsi DemepanbHON pabouell  TPOrpaMMBI,
pacnpenenéHHbIM 10 ToAaM 00y4YeHUsl, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOObI KO
BCEM OCHOBHBIM, MPUHIUIHAIBHBIM BONpocaM oOydaroluecs oOpaliaiuch
HEOJHOKpPAaTHO. JTO TMO3BOJISIET OPraHU30BaTh OBJAJCHUE T'€OMETPUUYECKUMHU
NOHATUSAMHU M HaBBIKAMH TIOCJIEIOBATEIbHO W TMOCTYHAaTEeNbHO, C COOJIIOIEHUEM
NPUHLMIIA TPEEeMCTBEHHOCTH, a HOBBIE 3HAHMA BKIIOYAaTh B OOILIYI0 CHCTEMY
reOMETPUYECKUX MPEACTABICHUI 00yJaromuxcs, pacuupss u yrinyomsis e€, oopasys
IPOYHBIE MHOYKECTBEHHBIC CBSI3H.

[lepexon k M3y4EHHUIO TE€OMETPUH HA YTIyOIEHHOM YPOBHE MMO3BOJISIET:

co3gatb  ycioBus Ui auddepeHnuanuu  oOydeHHs,  MOCTPOEHUs
WHIUBUIYaTbHBIX 00pa30BaTEIbHBIX MPOTPaMM, 00€CIeUnTh YIiIyOIEHHOE U3yUeHUe
TeOMETPHUH KaK COCTAaBIISIIOIICH yaeOHOoro npeamera «MarteMaTukay;

HOJrOTOBUTHh OOYYAIOIIUXCS K MPOAOIKEHUIO M3YUYEHUs MAaTEMAaTUKH C y4ETOM
BbIOOpa Oynymiedt npodeccuu, obecrieurBasi MPEEMCTBEHHOCTh MEXKIY OOIIUM H
npo¢eCCUOHATILHBIM 00pa30BaHUEM.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE HIKOJIbBI

CornacHo yueOHOMY MiaHy Ha u3ydeHue yuyeOHoro kypca «['eomerpus» Ha
yray6néaHom ypoBae otBoautces 204 yaca: B 10 kiacce — 102 vaca (3 gaca B Hezieo),
B 11 knacce — 102 gaca (3 yaca B HeJIeIIO).



COAEPXAHUE OBYUYEHUA
10 KJJACC

IIpsimMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATHS CTEpeoMeTpUur. Touka, mpsiMas, MI0CKOCTb, TPOCTPAHCTRO.
[Tonsitue 00 aKCMOMATHYECKOM MOCTPOCHUU CTEPEOMETPUU: aKCUOMBI CTEPEOMETPUU
Y CIICJICTBUS U3 HHUX.

B3auMHOe pacnosoxkeHue npsMbBIX B INPOCTPAHCTBE: MEPECEKAroIIMecs,
napajuielibHbIe ¥ CKpellUBaroluecs npsambie. [[pu3Haku CKpenmBarOIXCs MPSIMbIX.
[TapamienbHOCTh NPSAMBIX U IUNIOCKOCTEN B MPOCTPAHCTBE: MApAJJIEIbHBIE MIPSMbIE B
IIPOCTPAHCTBE, MAPAIIENBHOCTD TPEX MPSAMBIX, TAPATUIEIbHOCTD MPSMOU U INTOCKOCTH.
[TapannenpbHOEe W LEHTpATbHOE MPOEKTUPOBaHUE, M300paxkenue Guryp. OCHOBHbBIC
CBOICTBa MapajujIeIbHOTO MpoeKkTupoBaHus. M3o0paxkeHue guryp B mapasiesibHOU
MPOEKIMU. YTJIbl C COHANpPAaBICHHBIMA CTOPOHAMHU, YTrOJd MEXAY MPAMBIMUA B
npoctpancTe. [lapamienbHOCTh UIOCKOCTEN: MapaJUIeIbHbIE TJIOCKOCTH, CBOMCTBA
napajienbHbIX IockocTel. [Ipocreiiue npocTpaHCcTBEHHbBIE (PUTYPHI HA TNIOCKOCTH:
TeTpa’Ap, NapajulesenuIe]l, HOCTPOCHUE CEUEHU M.

[lepneHAUKYISIPHOCTD NPSIMOM M IIJIOCKOCTH: MEPHEHIUKYISIPHBIE TMPAMBIE B
MPOCTPAHCTBE, MPSAMbIEC NApAJLICIIbHBIE U MEPIICHANKYIISIPHBIE K TUIOCKOCTH, MIPU3HAK
MEePIEHAUKYIIPHOCTH MPSIMOM M IIOCKOCTU, TEOPEMA O NMPAMOUN MEPHEHIUKYISIPHON
IJIOCKOCTU. OpTOrOHAIBHOE IPOEKTUPOBAaHMUE. [IepNEeHIMKYJIAp W HAKJIOHHBIE:
pacCTOsIHUE OT TOUYKH J0 IJIOCKOCTH, PACCTOSTHUE OT IIPSIMOU JI0 IUNIOCKOCTH, IPOCKIIUS
burypel Ha  TUIOCKOCTh.  llepmeHIuKyJIspHOCTh  IUIOCKOCTEH:  MpHU3HAK
MEPIEHANKYIAPHOCTH ABYX IJIOCKOCTEN. Teopema o TpE€X MepneHIuKyIspax.

VYrabl B IpOCTPAHCTBE: YIOJI MEXAY MPSAMOUN U INIOCKOCTBIO, ABYTPAHHBIN Yo,
JIMHEWHBIN YroJl IBYrpaHHOTO yriia. TpéXrpaHHblid © MHOTOrpaHHbIe yribl. CBoMCTBA
IJIOCKUX YIJIOB MHOTOrpaHHOro yria. CBOWCTBA IUIOCKMX W JBYTPAaHHBIX YIJIOB
TPEXTPAHHOIO yrua. TeopeMbl KOCHHYCOB U CUHYCOB I TPEXTPAHHOIO yIJia.

MHoOrorpaHHUKH

Buasl MHOrorpaHHHMKOB, pa3BEpTKa MHOrorpaHHuika. IIpusma: n-yrosbHas
npu3Ma, npsiMas U HAKJIOHHAs MPU3MbI, OOKOBasi U IMOJHAs MOBEPXHOCTH MPU3MBI.
[Tapaienenunen, TpsAMOYTrOJIbHBIM NapajUIeienunes U ero cBorMcrea. Kparyaiimmue
IIyTH Ha MOBEPXHOCTH MHOrOTpaHHHMKa. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopema Iludaropa. [lupamuna: n-yronpHas nupamuia, OpaBWiIbHAs U ycedEHHas
nupamuael.  CBoiicTBa pé0bep U OOKOBBIX TpaHed MPaBUIBLHOM MUPaMHIBI.
[IpaBuipHBIE MHOTIOTPAHHUKH: IMpaBUJIbHAS IMpU3Ma U NPaBWIbHAs NUPaAMHUJA,
MpaBUJIbHAS TPEYToJibHAs TUpaMu/ia U MPaBUIIbHBINA TeTpa’ap, KyO. [Ipencrasienue o
IIPAaBWJIbHBIX MHOTOTPAHHHUKAX: OKTAdIP, NOAEKadAp U UKOCAIP.

Brruncienue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaronanu, yribl. [lnomans
OOKOBOM TOBEPXHOCTM M TOJHOM TMOBEPXHOCTH TMPSMON MPHU3MBI, IUIOIIAIb
OCHOBaHMIi, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsAMOM npu3Msbl. [lnoniaas 00koBoM



MIOBEPXHOCTH W TIOBEPXHOCTH IMPABWIBHOM MNHPAMHUABI, TEOPEMa O IUIOLIAJH
YCEYEHHON TUPAMU/IBI.

CuMmmMmeTprss B HPOCTPAHCTBE.  OJIEMEHTHl  CUMMETPUM  NPABUJIBHBIX
MHOTOTpaHHUKOB. CHUMMETpHsI B IPaBWIBHOM MHOTOTPAHHHMKE: CUMMETPHUS
napajulelienunesa, CUMMETPUS NPaBUJIBHBIX IPHU3M, CHUMMETpUS IPABHIBHOU
IIAPAMHUIBI.

BexkTophI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABICHHBIE W NIPOTHUBOIOJOXHO HAIPABICHHBIE
BEKTOpBl. PaBeHCTBO BEKTOpOB. JIEHCTBHSA C BEKTOpPAMM: CJIOKEHHE W BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha uucio. CBoiCTBa
CIIOKE€HMSI BEeKTOpoB. (BOWMCTBAa YMHOXXEHMS BEKTOpa Ha 4wucio. Ilonsarue
KOMIUIaHApHbIE BEKTOPBL. [Ipu3Hak koMIutamapHocTH TpEX BekTOpoB. IIpaBuio
napajuienenunena. TeopemMa O pas3sIoKEHUU BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTOopaM. [IpsimoyronpHass cucrema KOOpAMHAT B HpocTpaHcTBe. KoopauHaThl
BeKTOpa. CBA3b MEXAY KOOPJIMHATAMU BEKTOPA U KOOPJAMHATAMU TOUYEK. YTOI MEXKAY
BeKTOpamu. CKaJIsIpHOE IPOU3BEACHUE BEKTOPOB.

11 KJIACC

TeJia BpalueHus

[lonsiTvs:  TUIMHAPUYECKAs  MOBEPXHOCTh, KOHUYECKAass  MOBEPXHOCTH,
cepuueckas MoBEpXHOCTb, 0Opasytouire nopepxHocreil. Tena BpamieHus: HUIMHAD,
KOHYC, YCEUYE€HHBIM KOHYyC, cdepa, map. BzaumHoe pacnonoxkenue chepsl u
IUIOCKOCTH, KacaTeldbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten BpalieHHs Ha
wiockocTH. Pa3BépTka nunuHapa u konyca. CuMMeTpus cepbl 1 mapa.

O6béM. OcHoBHBIE cBoWcTBa 00bEMOB Ten. Teopema 00 o00BEME
IPsIMOYTOJILHOTO MapajuieNenumena u caeAacTBus u3 He€. O0bEM NpsIMOl M HAKITOHHOU
IPU3MBL, UIMHIPA, THpaMubl U KoHyca. O0BEM mapa U mapoBOro CErMeHTa.

KoMOunanuu Ten BpamieHuss U MHOTOrpaHHHKOB. [Ipu3sma, BhucaHHas B
IWIMHAP, ONMCaHHAas OKoJIo nuiauHApa. [lepeceuenue cdepsl U 1mapa ¢ mioCKOCTHIO.
Kacanue mapa u cdepsl miockoctsio. [loHATHE MHOTOTpaHHHUKA, OMTHCAHHOTO OKOJIO
cdepsl, ceppl, BIUCAHHON B MHOTOTPAaHHUK WX TEJIO BPALLECHUS.

[Inomans MOBEpXHOCTH UMIMHApPA, KOHYyca, Iiomans chepbl U e€ yacTei.
[logoOue B mnpoctpanctBe. OTHOIIEHHE O0BEMOB, IUIONIAACH MOBEPXHOCTEH
nonoOHeIx ¢uryp. IlpeoOpasoBanmne mnomobusi, romoreTus. Pemienue 3amau Ha
IJIOCKOCTHU C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHne cedeHnii MHOTOTPAHHUKOB M TEN BpAIllEHUS: CEYCHUS LUIMHApA
(mapajuienbHO U NEPIEHANKYIISIPHO OCH), CEYCHUS KOHYca (TTapajuiesibHble OCHOBAHUIO
U [IPOXOJIAIIHIE Yepe3 BEPIIUHY), CEUSHHUSI II1apa, METO bl IOCTPOEHUS CEUEHUI: METO1
CJIEJIOB, METO]l BHYTPEHHETO MPOEKTUPOBAHU S, METO/I IIEPEHOCA CEKYILEeN MIOCKOCTH.



BekTOpbI H KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B ipocTpancTBe. Onepaiuu HaJl BEKTopaMu. BeKTOpHOE YMHOMXEHHE
BEKTOpOB. CBOICTBA BEKTOPHOrO YMHOXeHUs. [IpsiMoyronbHas cuctema KOOpIMHAT B
npoctpancTBe. Koopaunatsl BekTopa. Pasnmokenue BekTopa 1o 0asucy.
KoopanHaTHO-BEKTOPHBINA METOJ MPU PEIIEHUH T€OMETPUUYECKUX 3a/1a4.

JIBHMKeHUsI B IPOCTPAHCTBE

JBuxenuss npocrpaHcTBa. OToOpakenus. [[BuykeHHS W PAaBEHCTBO QUTYD.
OO6mme cBoiicTBa JABWXKEHMM. Bujbsl JBMXKEHMI: mMapaljielbHBIA MEPEeHoC,
LCHTPAJIIbHAST CUMMETpPHS, 3€pKaJIbHAs CHUMMETPHUsA, IOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus noaodus. [lpsimas u chepa Diinepa.

IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«TEOMETPUS» (YTJIYBJEHHBIM YPOBEHBb) HA YPOBHE CPEJHETO
OBHLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaxkaaHckoe BOCIMTAHHE:

c(hOpPMUPOBAHHOCTh TPAXKIAHCKOM IMO3UITMK OOYyYarOIIErocss Kak akKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCHUUCKOTO OOIIECTBA, MPEJICTABICHUE O MAaTEeMaTUYECKUX
OCHOBaxX  (DYHKIITMOHMPOBAHUSA  PA3NHYHBIX  CTPYKTYp, SBICHUW, MPOIEAYP
I'PaKJIaHCKOTO 00111ecTBa (BBIOOPHI, OITPOCHI U APYTOE), YMEHUE B3aUMOJICHCTBOBATH C
COIMAIbHBIMUA UHCTUTYTAMH B COOTBETCTBUHM C UX (PYHKIIUSIMHU U Ha3HAUCHUEM;

2) MATPUOTHYECKOE BOCTIMTAHHUE:

c(hOpMHUPOBAHHOCTh POCCHMCKON TI'pakAAaHCKOW HMIACHTHYHOCTH, YBAXXKCHUS K
MPONUIOMY W HACTOSIIIEMY POCCHUUCKOW MATEMAaTUKH, IIEHHOCTHOE OTHOIICHHE K
JOCTMKEHUSAM POCCHMCKUX MATEMATHUKOB W POCCUMCKOM MATEMAaTUUYECKOM IIKOJIbI,
WCIIOJIB30BAaHUE OJTHX JOCTHKEHHM B JPYyrux HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH;

3) AYXOBHO-HpPaBCTBEHHOE BOCIIMTAHHE:

OCO3HAHWE JyXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoja, cPopMHUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUSA, 3THUYECKOTO IOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTHUKEHUM HAYKU U JEATEebHOCTHIO YUYEHOI0, OCO3HAHUE JIMYHOTO
BKJIaJIa B IOCTPOCHHUE YCTOMUYMBOrO OYIYIIIETO;

4) acTeTHYeCKoe BOCTIMTAHUE:

ACTETUYECKOE OTHOIIEHUWE K MHUPYy, BKIIOYas HJCTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEM, 0OOBEKTOB, 3aj7a4, PEIIEHUN, pacCyXICHU, BOCOIPUUMUYUBOCTh K
MaTEeMaTHYEeCKUM aCIEKTaM Pa3INYHbIX BUJOB UCKYCCTBA;

5) ¢pusnyeckoe BocMTaHHE:

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSITh MaTEMaTUUECKUE 3HAHUS B MHTEpecax
3I0pOBOr0 U 0€30macHoro odbpasza >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO (3JIOPOBOE THMTAaHHWE, COATAHCUPOBAHHBIM PEXKHUM 3aHIATHH W OTJIbIXa,



peryisipHas (u3myeckas akTUBHOCTh), (DU3MYECKOE COBEPILIECHCTBOBAHHE MIPU
3aHATUAX CIIOPTUBHO-03/10POBUTEIHHON AESITEIbHOCTHIO;

6) TpyaoBoe BOoCIIUTaHME:

TOTOBHOCTH K TPYly, OCO3HAHUE IIEHHOCTH TPYAOTIOOWS, HHTEPEC K Pa3TUIHBIM
chepaMm mnpodecCHOHAIBHON JIEATEIbHOCTH, CBSI3aHHBIM C MaTEeMaTUKOM u  e€
MPWIOKEHUSIMA, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOp Oyaymieit mpodeccun u
peann30BbIBaTh COOCTBEHHBIE >KM3HEHHBIE IUIaHBI, TOTOBHOCTh U CIIOCOOHOCTH K
MaTeMaTUYeCKOMY OOpa30BaHMIO U CaMOOOPA30BaHUIO Ha MPOTSHKEHUHU BCEU JKU3HM,
TOTOBHOCTh K aKTUBHOMY YYAaCTHIO B PEIIICHUU MPAKTHYECKUX 3a/1a4 MATEMaTHIECKOM
HaIPaBJICHHOCTH;

7) 3K0JIOTHYECKOe BOCIIUTAHHE:

chOpPMUPOBAHHOCTh  IKOJIOTUYECKOW  KyJNbTYpbl, TOHUMAHHE  BIHSHHUS
COLIMAIbHO-IPKOHOMUYECKUX IPOILIECCOB HAa COCTOSHUE MPHUPOJHON M COLMAIbHOU
Cpelbl, 0OCO3HaHUE TI00aThHOTO XapaKTepa KOJOTHIECKIX POoOieM, OpHUEeHTAINS Ha
NPUMEHEHNE MaTeMaTUYECKIX 3HAHUI IS pelIeHus 3a1a4d B 001acTh OKpYyKaromien
Cpelbl, TUIAaHWPOBAHME MOCTYNKOB M OLEHKH HX BO3MOXHBIX IOCIEICTBUN s
OKpYKarollen Cpebl;

8) HeHHOCTH HAYYHOT0 MO3HAHMSI:

chOpMUPOBAHHOCTh ~ MHPOBO33PEHHS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW U OOIIECTBEHHOW MPAKTHUKH, TOHUMAaHUE MAaTeMaTHYeCKON
HayKH KakK cepbl 4eJOBEUECKON AESITeTbHOCTH, ITAMOB €€ Pa3BUTUS U 3HAYUMOCTHU
JUIA Pa3BUTHS ITUBUIM3AINH, OBIAJCHHUE S3BIKOM MATEMATHKH U MaT€MaTHYECKOU
KYJIbTYpO#l KaKk CpeJCTBOM MO3HAHUSI MUPaA, TOTOBHOCTh OCYIIECTBISATh IPOEKTHYIO U
UCCJIEI0BATEIbCKYIO IEATETbHOCTh UHANBUAYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBUSA

ba3oBble j1ornueckue aAeiicTBU:

BBIABJISATH M XapaKTEpPU30BaTh CYIIECTBEHHbIE NPU3HAKKM MATEMaTHUYECKHUX
OOBEKTOB, TOHSITUH, OTHOIIEHUN MEXy MOHATHUAMHU, GOPMYIHPOBATH ONpPEAEICHUs
MOHSATUM, YCTAaHABINBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIIUU, OCHOBAHUS IS
0000IIIeHNs U CPaBHEHUS, KPUTEPUHU TIPOBOIUMOTO aHAIHN3;

BOCIIPUHUMATh, dbopmynupoBaTh U npeoOpa3oBbIBATh CYXKJICHUS:
yTBEPAUTEIbHbBIC U OTpUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBIABJISAITH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U NPOTHUBOPEUYUS B
dakTax, JaHHBIX, HAOMIOJACHUSX W YTBEPKICHUSIX, TMpeJiaraTb KPUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEY NN,

JI€JaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX W
VHYKTUBHBIX YMO3aKJIIOUCHUM, YMO3AKJIFOYCHUH 10 aHAJIOTUH;



MIPOBOJIUTh CAMOCTOATENILHO JOKa3aTeIhCTBA MAaTEMAaTHUYECKUX YTBEPKICHUN
(IpsiMble ¥ OT TPOTUBHOTO), BHICTPAUBATH APTyMEHTAIIUIO, NPUBOJAUTH HMPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BBIBO/IBI;

BBIOMpPATh CIIOCO0 pelieHus: yueOHoM 3a1aun (CpaBHUBATh HECKOJIBLKO BApUAHTOB
penieHus, BbIOUpaTh Hanboee MOAXOIAIIUN ¢ YIETOM CaMOCTOSITEIbHO BBIICICHHBIX
KPUTEPUEB).

Ba3oBble ucciiegoBarejbcKkue 1eiiCTBUA:

UCIIOIB30BaTh BOIMPOCHI KaK HCCIEIOBATEILCKUNM HHCTPYMEHT I[IO3HAHUA,
dbopMynrpoBaTh BOMPOCHI, PUKCHUPYIOIIHE MPOTUBOPEUYHUE, MPOOIEMY, YCTaHABINBATh
UCKOMOE U JaHHOe, (OpMUPOBATH THUIIOTE3Y, APTYMEHTUPOBATH CBOIO TO3HIIMIO,
MHEHHE;

MPOBOJIUTh CAMOCTOATENILHO CINIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEA0BaHUE MO
YCTaHOBIICHUIO OCOOCHHOCTEH MaTEeMaTU4YeCKOro OOBEKTa, SIBJICHMsS, IpoIliecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEXy 00BEKTaMU, SIBIICHUSIMU, ITPOIIECCAMH;

CaMOCTOSITENIbHO (DopMyUpoBaTh OOOOIIEHHS W BBIBOJBI MO pe3yjibTaTaM
MIPOBEIEHHOTO HAOIOACHMS, HCCIICIOBAHUS, OIICHUBAThH JJOCTOBEPHOCTD MOTYYECHHBIX
pE3yNbTaTOB, BEIBOJOB U 0000IICHUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKXKe BbIJBUTaTh
MPEANOJIOAKEHUS O €T0 PA3BUTHU B HOBBIX YCIOBHUSX.

Pabora ¢ undopmaunmeii:

BBISIBJISITh JIePUIIMTHI MHGOPMAIIUK, JTAHHBIX, HEOOXOJIMMBIX JJIS OTBETa Ha
BOIIPOC U JIJIs1 pEIICHUS 3a]a4H;

BbIOMpaTh WH(OPMAIUIO W3 MCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MHGOPMALIMIO PA3TUYHBIX BUJIOB U (popM
NpeCTaBICHUSI;

CTPYKTYpHpOBaTh HHGPOPMALMIO, TPEACTABIATh €€ B pasaudHbIx (opmax,
WUTIOCTPUPOBATh Tpaduyuecky;

OIICHUBATh HAJEKHOCTh UH(POPMAITUH 110 CAMOCTOSATEIBHO CPOPMYTUPOBAHHBIM
KPUTEPHUSM.

KoMMmyHuKaTHMBHBIE YHHBEPCcAJIbHbIE YUeOHbIe 1eiicTBUSs

OO01enue:

BOCIIPUHUMATh ¥ (POPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSIMHU U
HEeIsIMU OOIEHUS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pPEHHUS B YCTHBIX U
MMUCHMEHHBIX TEKCTAaX, IaBaTh MOSICHEHUS 110 XOIy PEIICHUS 3a1a91, KOMMEHTHPOBAThH
IIOJIyYEHHBIN PE3YIbTAT;

B X0/ie OOCYXJIeHHs 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXIAeMOW TEMBbI,
poOJIeMBI, perraeMoi 3a/1a4u, BEICKA3bIBaTh UCH, HAIICTICHHBIC HA MIOUCK PEIICHUS,
COIMOCTABIISATh CBOM CYXJACHUS C CYXKICHUSIMH JPYIHMX YYaCTHHUKOB JHAJOra,
OOHAPYKUBATh PA3THUUUE U CXOJICTBO MO3UIINI, B KOPPEKTHOH hopme popmynrupoBaTh
pa3HoOIJIacHsi, CBOU BO3PAXKEHUS,



NPEACTABIATh PE3yJbTaThl PEUICHUs 3aJayd, JKCIIEPUMEHTA, WCCIEHOBAHUS,
POEKTa, CAaMOCTOSTEIbHO BHIOMpATh (OpMaT BBHICTYIUIGHHA C Y4€TOM 3adad
IPE3eHTALUN U OCOOCHHOCTEN ayAUTOPUN.

PeryasiTuBHbIE YHUBEpPCAJbHbIE YUeOHbIE 1eiiCTBUSA

Camoopranuszanus:

COCTaBJIITh IUIAH, JITOPUTM PELIECHUs 3a7adM, BHIOMpaTh CIOCOO pelieHus: ¢
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ y4€TOM HOBOU MH(OpMaIuu.

CaMOKOHTPOJIb, SMOIIMOHAJILHBIA MHTEJJICKT:

BJIAJICTh HAaBBIKAMU MMO3HABATEIILHOW pe(IEKCHN KaK OCO3HAHUSI COBEPIIIAEMBIX
JNEUCTBUII M MBICIUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB, BIAJIETh CIOCOOAMHU
CaMOIIPOBEPKU, CAMOKOHTPOJIA Mpoliecca U pe3yibTara PElICHUs MAaTeMaTUYECKOU
3a/1auu;

OpEeABUIETh TPYAHOCTH, KOTOpPbIE MOT'YT BO3HHMKHYTH IPU PEIICHUU 3ajayH,
BHOCUTH KOPPEKTHBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, NAHHBIX,
HaWJICHHBIX OMHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJbTaTa LIEJIU U YCIOBUAM, OOBSCHSITH MPUUUHBI
JOCTHKEHUS WJIM HEJOCTH)KEHHUS PEe3yJIbTaTOB JESITEIbHOCTH, HAXOAUTh OIINOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eITEJIbHOCTD:

NOHUMATh M MCIOJIb30BATh MPEUMYIECTBA KOMAHIHOM M WHIUBHAYaJbHOU
paboThI MIPU peIIeHNN y9eOHBIX 3a]a4, TPUHUMATh 11€JTb COBMECTHOMN JIESITEIbHOCTH,
IUIAaHUPOBATh OPraHU3alMi0 COBMECTHOM palboThl, pachpeneisiTh BUIbI padoT,
JIOTOBApUBATLCA, OOCYXIaTh MPOLECC W pe3ylabTar paboThl, 0000IIATH MHEHHS
HECKOJIbKHX JIFOJCH;

y4acTBOBaTh B TPYNMOBBIX (popMax paboTel (oOcyxaeHUs, oOMEH MHEHHH,
«MO3TOBBIE IITYPMBI» U HHBIC), BBIMOJHATH CBOIO YacTh PadOThl U KOOPIAMHUPOBATH
CBOM JICUCTBUS C IPYTMMU YI€HAMU KOMaH/Ibl, OIIEHUBAaTh KA4€CTBO CBOETO BKJIaJa B
OO TPOJIYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM YUaCTHUKAMHU B3aUMOJICHCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K konity 10 kinacca oOyJaromuiicss HayauTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHATUSIMHU CTEPEOMETPUN IPU PEIICHUU
3a/1a4 ¥ MPOBEAECHNN MATEMATUYECKUX PACCYIKICHHUI;

e TIPHUMEHATH AKCUOMBI CTEPEOMETPUM M CIEACTBUSA M3 HUX IPU PEIICHUH
r€OMETPUYECKUX 3a/1a4;

o KJIAaCCU(PUIMPOBATh B3aUMHOE pPACIHOJIO)KEHUE TMPSMBIX B IPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEpPUPOBATH MOHSATUSMH, CBA3AHHBIMU C yIJaMH B MPOCTPAHCTBE:
MEXy NPSAMBIMU B IIPOCTPAHCTBE, MEK Y IIPSMOU U INIOCKOCTHIO;



CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C MHOTOIPaHHUKAaMU;
CBOOOZHO pacro3HaBaTh OCHOBHBIC BHJBl MHOTOTPAHHHKOB (TIpH3Ma,
nupamMuia, IPsSMOYTOJIbHBIN Mapajuieenunes, Kyo);

KJIacCU(UIIUPOBATH MHOT'OTPaHHUKH, BBIOMpas OCHOBAHUS JUTSt
KJaccupuKanuu;

CBOOOTHO OTIEPUPOBATH OHITUSIMU, CBSI3aHHBIMU C CEUCHUEM MHOTOTPAHHUKOB
MJI0CKOCTHIO;

BBITIOJTHATh MapaJljiebHOE, LIEHTPAJIbHOE U OPTOTrOHAJBLHOE MPOEKTHUPOBAHUE
Gburyp Ha MIOCKOCTh, BHITIOIHATH N300paKeHUs GUTYDP HA TNIOCKOCTH;

CTPOUTh CEUYEHUS MHOTOIPAHHUKOB pPa3IMYHBIMA METOJAMH, BBIOIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD: BU]
CBEpXy, COOKY, CHU3Y;

BBIYUCIISTh IUIOMIAJIA MOBEPXHOCTEN MHOTOIPAaHHUKOB (IIpU3Ma, MUPaMHA),
TrCOMETPUUECKUX TEJ C MPUMEHEHUEM (POpMYII;

CBOOOJIHO OTIEPUPOBATH MOHATUSIMU: CHMMETPUS B POCTPAHCTBE, LICHTP, OCh U
MJIOCKOCTh CHMMETPHH, IIEHTP, OCh U TUIOCKOCTh CHUMMETPUH (UTYPHI,
CBOOOZHO OINEpPUPOBATh TMOHITHSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTBE;

BBITIOJTHSATh JIEUCTBUS HAJl BEKTOPAMU;

pemath 3aJaud  Ha  JIOKA3aTelbCTBO MATEMAaTHYECKUX OTHOIICHHH W
HaXO0XXJICHUE TeOMETPUUYECKUX BEJIIMYUH, NMPUMEHSISI U3BECTHBIE METOJIbI MpHU
pEelIeHNd MaTEeMaTHUYEeCKUX 3aJlad TMOBBIIMIEHHOTO U BBICOKOTO YpPOBHS
CJIO’KHOCTH;

OPUMEHATh  NPOCTEHIINE  MPOrpaMMHBIE  CPEICTBA W DIIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a]1aY;
W3BJICKaTh, TPEOOPA3OBBIBATH W  HHTEPHPETHPOBATH HMHPOPMAIIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEACTABICHHYIO Ha YepTekax
U PUCYHKAX;

MPUMEHSITh MOJYyYCHHbIC 3HAHUSI HAa MPAKTHKE: CPAaBHUBATh U aHAIU3UPOBATH
pealbHbIE CUTYallMM, MPUMEHSITh HM3YyYECHHBIE MOHATHS B MPOLIECCE MOMCKA
pelieHus MareMaTuuecku copMyIupoBaHHON MPOOIEMBbI, MOJAEIUPOBATH
peajbHbIe CUTYallUH Ha SI3bIKE TE€OMETPUH, UCCIIEIOBATh TOCTPOCHHbBIE MOJIENN
C WCTOJb30BAHMEM T'€OMETPUUYECKUX TOHSATHH M TEOpeM, ammapara aiareOpsl,
pemaTh MpakTUYECKUe 3a/aud, CBA3aHHBIE C HAXOXKICHUEM IeOMETPUYECKHUX
BEJINYMH;

MMETh MPEACTABICHUST 00 OCHOBHBIX 3Tamax pa3BUTUS TEOMETPUM Kak
COCTaBHOMW 4acTH (PyH/IaMEHTA Pa3BUTHS TEXHOJIOTHUH.

K koniy 11 kinacca o0yyaronuiicss HQy4uTCS:

CBOOOHO ONEPHPOBATH TOHATHSAMH, CBS3aHHBIMH C IWJIUHAPUYECKOH,
KOHUYECKOH U chepruueckoil TOBEPXHOCTSIMU, OOBSICHATD CITOCOOBI MTOTYUYCHUS;



ONEPUPOBATh TOHATHUAMH, CBA3AHHBIMU C TEJaMHU BPAIICHUS: LHUJIUHIPOM,
KOHYCOM, c(hepoil u mapom;

pacro3HaBaTh Telia BpaileHus (I[IIUHIP, KOHYC, cdepa U map) u oObsICHATDH
CIIOCOOBI MOTYYEHUS TEJ BPAILICHUS;

KJIacCU(UIIMPOBATH B3AUMHOE PACTIOJIOKEHHE Chephl U TNIOCKOCTH;

BBIYHCIIATH BETMYUHBI AJIEMEHTOB MHOTOTPAHHUKOB U TEJI BpAIICHUS, 00bEMBI
¥ IUTOIIA/IA TTOBEPXHOCTEH MHOTOIPAHHUKOB M TE€J BPAIICHUS, FEOMETPUUECKHUX
TEJ C IpuMeHeHneM GopMyIt;

CBOOOZHO OIEPUPOBATH MOHSATUSMHU, CBSI3AHHBIMA C KOMOWHAITUSMH TEIl
BpallleHUs] ¥ MHOTOTPAaHHUKOB: MHOTOTPAHHMK, BIHCaHHBIM B cdepy u
ONMMCAHHBIA OKOJIO cepbl, chepa, BOMCaHHAsT B MHOTOIPAHHUK WM TEJO
BpallCHUS;

BBIYHCIIATh COOTHONICHHS MEXIY IUIOMAsIMUA TIOBEPXHOCTEH W oOBEMamMu
IMOJOOHBIX TEIN;

M300pakaTh U3ydyaeMble (PUTYpbl, BHITOIHITH (BBIHOCHBIE) INTIOCKUE YEPTEKH U3
PUCYHKOB TPOCTBIX OOBEMHBIX (PUTYp: BUII CBEpXY, COOKY, CHU3Y, CTPOUTH
CEUCHMSI TeJl BPAIICHMUS;

U3BJIEKAaTh, WHTEPIPETUPOBATL M  MPEoOpa3oBbIBATH HHOOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKHX (PUTYpax, MPEACTABICHHYIO Ha YepTekKax
U PUCYHKAX;

CBOOOJHO ONEPUPOBATH MMOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHSITH OTNEpallii HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOI CUCTEME KOOPUHAT;

pemaTb reoMeTpUYeCcKUe 3aJladyl Ha BBIUMCIEHUE YTJIOB MEXIY NPSIMBIMH U
IJIOCKOCTSMHM, BBIYMCIIEHHE PACCTOSHHMI OT TOUKH JI0 TUIOCKOCTH, B LI€JIOM, Ha
MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MIPU PELICHUY;

CBOOOJHO ONEPUPOBATH TOHATUAMH, CBSI3aHHBIMU C  JBUKCHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA IBUKECHUM;

BBITIOJIHATh ~ M300pa)kKE€HUsT MHOTOTPAHHMKOB UM TeJ  BpalleHUs IMpHU
napajieJIbHOM MEepPeHOoCce, [EHTPATIbHON CUMMETPUH, 3€pKaIbHON CUMMETPHH,
IIPY MIOBOPOTE BOKPYT MPSIMOIA, MpeoOpa3oBaHus MOA00MS;

CTPOUTHh CEUYEHUS MHOTOTPAHHUKOB W TEJ BpAICHUS: CEUCHHS UUIUHIpa
(mapajuienbHO W MNEPHEHAUKYISIPHO OCH), CEUYEHHUsS KOHyca (MapalijieibHbIe
OCHOBAHMIO U MPOXOISIIUE Yepe3 BEPILINHY), CEUCHHUS 11apa;

UCIIOJIb30BaTh METOJbl IOCTPOEHUS CEUYEHUH: METOJ CJEI0B, METO]
BHYTPEHHET0 MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILEN IIJIOCKOCTH;
JIOKa3bIBaTh FTEOMETPUUECKUE YTBEPKICHHUS;

MIPUMEHSITh TeoMeTpuueckue (akThl NIl PEIICHUSI CTEPEOMETPUUECKUX 3aj1ad,
IPEANONaraloiuX HECKOJIbKO IIaroB PEIICHHs, €CJIU YCIOBUS MPUMEHEHUs
3aJIaHbBI B IBHOM U HESIBHOU (opme;

pemiaTh 3aJaud  Ha  JIOKA3aTelbCTBO MATEMaTHYECKUX OTHOIICHHH W
HaX0XJICHUE T€OMETPUUECKUX BEITUYUH;



OPUMEHSATh MPOTPpaMMHBIE CpPEJICTBA M DJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY;

IPUMEHSATH NOJIyYCHHbIC 3HAHUS Ha MPAKTUKE: CPABHUBATH, AHAJIM3UPOBATH U
OLICHMBATh pPEaJIbHbIE CUTYallUU, MIPUMEHATh W3YUYEHHBIE MOHSATHS, TEOPEMBI,
CBOIICTBa B IMPOIECCE MOUCKA PEUICHUS MAaTEMaTHYECKU CHOPMYITHPOBAHHOU
npoOsieMbl, MOJEIUPOBaTh peajbHble CHUTyalldd Ha S3bIKE TI'E€OMETPHUH,
UCCIIEIOBATh TIOCTPOEHHBIE MOJIEIM C MCIIOJIB30BAHUEM TI'€OMETPUUYECKUX
NOHATUH W TeopeM, ammapara aireOpbl, pemarb NpakTUYeCKHue 3ajadd,
CBSI3aHHBIE C HAX0KJIEHUEM F€OMETPUYECKHUX BEIUYHH;

UMETh MpPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHUA T'€OMETPUU Kak
COCTAaBHOW YacTH (PyH/IaMEHTA Pa3BUTHUS TEXHOJIOTU.



TemaTn4yeckoe MJIAHMPOBAHKE

10 kmacc
Ne Tema ypoka KonnyecTBo yacos OnekTpoHHbIE (LU(POBHIE)
/1 o0OpasoBarebHbIE PECYPCHI
BCETo KOHTPOJIbHBIC | MPAKTHYECKH
paboThI € paboThI
1 BBenenue B ctepeoMeTputo 31 1 bubmuoreka [IOK
https://m.edsoo.ru/7f414745
2 B3aumHoe pacronoxeHrue npsiMbIX B IPOCTPAHCTBE 9 1 bubmuoreka [JOK
https://m.edsoo.ru/7t414745
3 [TapanienpHOCTh NPSIMBIX U IIJIOCKOCTEHN B IPOCTPAHCTBE 10 bubnuorexa [JOK
https://m.edsoo.ru/7f414745
4 [TeprieHAMKYASIPHOCTH MPSAMBIX U TJIOCKOCTEH B 33 bubmuoreka [IOK
MIPOCTPAHCTBE https://m.edsoo.ru/7f414745
5 Vrisl 1 pacCTOSHUS 21 1 bubnuorexa [JOK
https://m.edsoo.ru/7t414745
6 MHororpanHHuKu 9 1 bubmuoreka [JOK
https://m.edsoo.ru/7f414745
7 BekTops! B mpocTpaHCTBE 16 bubmuoreka [JOK
https://m.edsoo.ru/7f414745
[ToBTOpEeHmE, 0600IICHNE U CUCTeMATH3aIls 3HAHUT 6 2 bubmuoreka [{OK
https://m.edsoo.ru/7t414745
OBILEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 6




11 xmacc

No Tema ypoxka KonmuuectBo wacos OnektpoHHbIe (IU(pOBbHIEC)
/11 o0pa3oBaTeIbHBIC PECYPCHI
BCETO | KOHTPOJBHBIE | MPAKTUYECKUE
paboThI paboThI
1 AnanuTudeckas reoMeTpus 16 1 Bbubimoreka [JOK
https://m.edsoo.ru/7f425736
2 IToBTOpEeHUE, 0600IIEHNE U 23 1 bubmmorexa LIOK
CHCTEMATH3ALNS 3HAHMI https://m.edsoo.ru/7f425736
3 O0BEM MHOrOrpaHHUKA 21 1 Bubnnoreka LJOK
https://m.edsoo.ru/7{425736
4 Tena BpateHus 31 1 Bubnuorexa [IOK
https://m.edsoo.ru/7f425736
5 [Tnomaau MOBEPXHOCTU U 0OBEMBI 14 1 bubnmuoreka [JOK
KPYIJIBIX TEI https://m.edsoo.ru/7{425736
6 JBrKeHUS 9 1 Bub6nmorexa [IOK
https://m.edsoo.ru/7f425736
7 IToBTOpEeHUE, 0600ITICHNE U 22 2 Bbu6mmorexa LIOK
CHCTEMAaTH3alus 3HAHUMN https://m.edsoo.ru/7f425736
OBIIEE KOJIMYECTBO YACOB IT1O 136 8

[TPOI'PAMME



https://m.edsoo.ru/7f425736

HOYPOYHOE IVTAHUPOBAHUE

10 KJIACC

Ne Tema ypoka KosmuecTBo

n/n 4acoB

1 OcHOBHBIE TTpaBUIIa U300pAKEHUS HA PUCYHKE TNIOCKOCTH, apaJlIeIbHBIX 1
MPSIMBIX (OTPE3KOB), CEPEMHBI OTPE3KA.

2 OcHOBHBIE NpaBUIIa U300paXKEHUSI HAa PUCYHKE TIIOCKOCTH, MapaIebHbIX 1
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

3 [TonsiTust crepeoMeTpuun: TOUKa, IpsIMast, MI0CKOCTh, MPOCTpaHCTBO. OCHOBHBIE
IpaBUJIa N300paKEHHsI HA PUCYHKE TUIOCKOCTH, MapaJuIeIbHbIX MPSIMBIX 1
(0Tpe3KOB), CepeIMHBI OTPE3KA.

4 [TonsTHs cTepeoMeTpun: TOUKa, IPsMasi, MIIOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa U300paKEHHsI HAa PUCYHKE TUIOCKOCTH, MapaJuIeIbHbIX MPSIMBIX 1
(OTpe3KOB), cepeMHBI OTPE3KA.

5 [TonsiTusi: mepecexaromyecs MIOCKOCTH, epeceKarouecs npsaMas u 1
IIJIOCKOCTb; MOJIYIPOCTPAHCTBO.

6 [TonsiTusi: mepecexarouyecs MmI0CKOCTH, epeceKaroIuecs npsamas u 1
MJIOCKOCTh; MOJTYIPOCTPAHCTBO

7 MHororpaHHUKH, N300paxKeHre MPOCTEHIINX TPOCTPAHCTBEHHBIX (QUTYD, 1
HECYIIECTBYIOMMX 00BEKTOB.

8 MHororpaHHHUKH, N300paKeHrne MPOCTEHIINX MTPOCTPAHCTBEHHBIX (QUTYD, 1
HECYIIECTBYIOIIHMX 00bEKTOB

9 AKCHOMBI CTEPEOMETPUHU U MEPBBIE CIEACTBUS U3 HUX

10 AKCHOMBI CTEPEOMETPUH U NEPBBIE CIAESICTBUS U3 HUX

11 AKCHOMBI CTEPEOMETPUH U TIEPBbIE cleACTBUS U3 HUX. CriocoObl 3a1aHus 1
MPSIMBIX U IJIOCKOCTEH B mpocTpaHcTBe. O003HAUCHUS MPSIMBIX U MIIOCKOCTEH.

12 N300pakeHne ceueHuil mupaMupl, Kyoa U pU3Mbl, KOTOPbIE TPOXOIAT Yepes
ux péopa. M3o0paxkeHue nepecevyeHus MoIy4eHHbIX MII0CKOCTEH. 1
PackpamnBaHue MOCTPOCHHBIX CEUSHUN Pa3HBIMU I[BETAMH.

13 N300pakeHne ceueHuil mupaMupl, Kyoa U pU3Mbl, KOTOPbIE IPOXOAT Yepes3
ux péobpa. M3o0paxkeHue nepecevyeHust Moly4eHHbIX MI0CKOCTEH. 1
PackpainBaHue MOCTPOCHHBIX CEUCHUN Pa3HbIMU I[BETAMHU.

14 N300pakeHne ceueHuil mupaMupl, Kyoa U pU3MBbl, KOTOPbIE TPOXOIAT Yepes3
ux péopa. M3o0paxkeHue nepecevyeHus MoIy4eHHbIX MIIOCKOCTEH. 1
PackpamnBaHue MOCTPOCHHBIX CEYCHU Pa3HBIMU [IBETAMHU.

15 N300pakeHne ceueHuil mupaMupl, Kyoa U IpU3Mbl, KOTOPbIE TPOXOIAT Yepes3
ux péobpa. M3o0paxkeHue nepecedeHust MoIy4eHHbIX MII0CKOCTEH. 1
PackpaimnBaHue MOCTPOCHHBIX CEUCHUN pa3HBIMU I[BETAMHU.

16 Metop cie0B IS OCTPOCHHS CEUCHUH. 1

17 Merton cienoB A mOCTpoeHus ceueHuii. CBOMCTBA MEPECEUCHUI TPSIMBIX 1 1
IIJIOCKOCTEN

18 Meron cnenoB st mocTpoeHus cedeHuit. CBOMCTBa MepeceyeHui MpsIMbIX U 1
TJIOCKOCTEH

19 ITocTpoenue ceuenuii B mupamuze, Kyoe mo Tpém Toukam Ha péopax. Co3nanue 1
BBIHOCHBIX YEPTEKEH U 3alIUCh I11aroB MOCTPOECHHUS.

20 [TocTpoenue ceuenuit B mupamuie, Kyoe mo TpéM Toukam Ha péopax. Co3ganue 1
BBIHOCHBIX YEPTEKEN U 3aIIUCh 11arOB TOCTPOCHHUS

21 [TocTpoenue ceyeHut B mupamMue, Kyoe mo tpém ToukaM Ha péopax. Co3zmanue 1




BBIHOCHBIX LICpTC)KCf/i 1 3allMCh 11aroB MOCTPOCHU A

22 [TocTpoeHue ceueHnuii B mupamuie, Kyoe mo TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEXKEH U 3alUCh 1IAT0B MOCTPOCHUS

23 [TocTpoenue ceueHuii B nmupamu/ie, Kyoe mo Tpém Toukam Ha péopax. Co3znanue
BBIHOCHBIX YEPTEXKEH U 3alHCh 11AT0OB MOCTPOCHUS

24 [TocTpoenue ceuenuit B mupamue, Kyoe mo Tpém ToukaMm Ha péopax. Co3manue
BBIHOCHBIX YEPTEXKEHN U 3allUCh IIArOB MOCTPOCHHUSI

25 IToBTOpenue mianuMerpun: Teopema 0 IPOIOPLUOHAIBHBIX OTPE3KaX.
[Tonobue TpeyroibHUKOB.

26 [ToBTOpenue mianumerpun: Teopema 0 IPOIMOPLHUOHATIBHBIX OTPE3KaXx.
[Tomobue TPeyroILHUKOB.

27 [ToBTOpeHue mianumerpun: Teopema o MPONOPIIMOHATBHBIX OTPE3KAX.
[Toobue TpeyroIbHUKOB.

28 [ToTOpenue mnanumerpun: Teopema Menenas. PacueTsl B cedeHuaX Ha
BBIHOCHBIX uepTexax. Mcropus pa3BUTHS IUIAHUMETPHUH M CTEPEOMETPHUH.

29 [ToBTopenue mnanumerpuun: Teopema Menenas. PacueTsl B ceueHUsIX Ha
BBIHOCHBIX uepTexax. McTopusi pa3BUTHsI INIAHUMETPUU U CTEPEOMETPUU

30 [ToBTOpenue mnanumerpun: Teopema MeHnenas. PacyeTsl B cedeHUIX HA
BBIHOCHBIX uepTexax. MlcTopusi pa3BUTHsI INIAHUMETPUU U CTEPEOMETPUU

31 Konumponvnas paboma Nel "Axcuomovt cmepeomempuu. Ceuenusn''.

32 B3anMHoe pacnionoxkeHue npsiMeIx B mpocTpaHcTBe. CKpelnBaroumecs
npsimble. [Ipu3Haku ckpenuBaronmxcs npsamoix. [lapanienbabie npsiMbie B
IIPOCTPAHCTRBE.

33 TeopeMa 0 Cyl1eCTBOBAHMM U €IMHCTBEHHOCTHU MPSAMOI NapajielbHOW JaHHON
IIPSIMOM, MPOXOAAIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE JIE)Kallled Ha JaHHON
npsiMol. JleMMa o nepeceueHrH napajiebHbIX MPSIMBIX MJIOCKOCTHIO.

34 [TapannensHOCTH Tpex NpsMbIX. TeopeMa o0 TpEX napayIeNbHBIX TPSIMBIX.
TeopeMa 0 CKpelIMBaIOIIMXCs MPSIMBIX.

35- | IlapamnenbHoe npoekTupoBanue. OCHOBHbBIE CBOMCTBA MAPAIJIEIIBHOTO

36 npoekTupoBanus. M3o0paxeHne pa3HeIX GUTYP B MAPAILIEIIbHON MPOEKITHH.

37 [{enTpansHas npoekuys. YToJ ¢ COHAIPABICHHBIMA CTOPOHAMHU. YTOJ MEXAY
PSIMBIMM.

38 3ajaun Ha J0KA3aTeIbCTBO U UCCIIEI0BAHUE, CBSI3aHHbBIE C PACIIONO0KEHUEM
MIPSIMBIX B MPOCTPAHCTBE.

39 3ajauu Ha JOKAa3aTeIbCTBO U UCCIIEIOBAHUE, CBSI3aHHBIE C PACIIONIOKEHUEM
MIPSIMBIX B MPOCTPAHCTBE.

40 [TonsATHA: MapajuIETbHOCTh NPSIMON U INTIOCKOCTH B TpocTpaHcTBe. [Iprn3Hak
MapajuieIbHOCTH NMPSAMOM U I10cKocTU. CBOMCTBA NapaJlJIeIbHOCTU MPSIMOIM 1
IIJIOCKOCTH.

41 [ToHsTHS: MapamIenbHOCTh NPAMON U TIIOCKOCTH B MpocTpaHcTBe. [Ipu3Hak
MapajuieIbHOCTH NMPSAMOM U TI0cKocTU. CBOMCTBA NapaylIeIbHOCTU MPSIMOM 1
IIJIOCKOCTH.

42 ['eomeTpuyeckue 3a1aun Ha BBIYMCIICHUE U JOKA3aTEJIbCTBO, CBA3AaHHBIE C
MapaJUIEIbHOCTBIO IPSIMBIX U IIJIOCKOCTEH B MPOCTPAHCTBE.

43 ITocTpoeHue ceueHus, IPOXOIAIIEro Yepe3 JaHHYIO MPSAMYIO Ha YEPTEXKE U
MapauIeIbHOrO ApYyrou npsmoi. Pacy€r oTHoOIICHUA.

44 [TapannensHas IpOEKIKs, IPUMEHEHHUE AT TIOCTPOSHUs CeUueHui Kyba u
napauienenunesna. CBoiicTBa napajiesenuneaa U Npu3Mbl.

45 [TapannenpHble I0CKOCTU. [IpU3HaKK MapauieIbHOCTH ABYX IMJIOCKOCTEH.

46 [TapautenpHble IIIOCKOCTH. [IpU3Haky mapauIeIbHOCTH ABYX IUIOCKOCTEH

47 Teopema 0 mapajuieIbHOCTH M €AMHCTBEHHOCTH IIJIOCKOCTH, MPOXOJISIIICH Yepe3




TOYKY, HE TIPUHAJICIKAITYIO JAHHOW IIOCKOCTH M CJICJICTBHS M3 HEE.

48 CBolicTBa nmapajieNbHbIX IIIOCKOCTEMN: O NapauIeIbHOCTH IPSIMbIX 1
IIepeceyeHHtsl IPU NEPECCUCHUN JBYX NapajlIeNbHbIX MJIOCKOCTEN TPEThEH.

49 CBolicTBa MmapauIeNbHBIX INIOCKOCTEH: 00 OTpe3Kax MapauieIbHbIX MPSMBIX,
3aKJIFOUEHHBIX MEK]y NapajlIeIbHBIMU IIJIOCKOCTSAMH; O IEPECEUEHUN TIPSIMOI 1
C IByMSI HapajIeIbHBIMU MIJIOCKOCTSIMH.

50 CBolicTBa mapauIeNbHBIX INTIOCKOCTEH: 00 O0Tpe3Kax MapauieIbHbIX MPSMBIX,
3aKJIFOUEHHBIX MEK]y NTapajlIeIbHBIMU IIJIOCKOCTSAMHU; O IIEPECEUECHUN TIPSIMOI 1
C IBYMsI HapajIeIbHBIMU MIJIOCKOCTSIMH.

51 [ToBTOopenue: Teopema Iludaropa Ha MIOCKOCTH. 1

52 IToBTOpEHME: TPUTOHOMETPHUSI IPSIMOYT'OJIBHOT'O TPEYT OJIbHHUKA. 1

53 CaoiicTBa Ky0a 1 IPSIMOYTOJIBHOTO MapaJLIeIICIUTIC IA. 1

54 Brluuciienue JUIMH OTpe3KoB B Ky0Oe U MPsIMOYT'0JIbHOM Mapajulesenunese. 1

55 [lepneHMKyYISIpPHOCTE IPSAMOM M TUIOCKOCTH. 1Ipu3HaK neprneHInKyIspHOCTH 1
MPSIMOM U IJIOCKOCTH.

56 IleprieH UK YISAPHOCTD IPSAMOM U INIOCKOCTU. 1Ipu3HaK nepneHauKyIspHOCTH 1
IPSIMOM M TJIOCKOCTH.

57 Teopema 0 CylecTBOBAHUY U €AMHCTBEHHOCTH NPSIMON, POXOSIIEH Yepes 1
TOUKY IIPOCTPAHCTBA U MEPIEHANKYISIPHON K IIOCKOCTH.

58 [1;10CKOCTH M IEPIIEHIMKYJIPHBIC UM MPSIMbIE B MHOTOIPaHHUKAX 1

59 [110CKOCTH M IEPIEHAUKYIISIPHBIE UM IIPSIMbIE B MHOTOTPaHHUKAX 1

60 [lepnennukynsap u HakioHHas. [locTpoeHue nepneHuKyispa U3 TOUYKU Ha 1
PSIMYIO.

61 Ilepnennukynsp u HakioHHas. [locTpoeHue nepneHIuKysapa U3 TOUKU Ha 1
PSIMYIO.

62 Teopema o Tpéx nepneHauKyspax (mpsMasi 1 o0OpaTHasi). 1

63 Teopema o Tpéx nepneHauKysipax (mpsiMasi ¥ o0paTHasi). 1

64 Yron Mexay CKpEeUIMBAOIIMMUCS IPSIMBIMH. 1

65 Yron Mexay CKpeIMBAOIIUMUCS TPSIMBIMU |

66 [Touck nepneHANKYISPHBIX MPSMBIX C IIOMOIIBIO TEPIEHAUKYISIPHBIX 1
MIJIOCKOCTEM.

67 ITonck nepneHANKYISAPHBIX MPSMBIX C IOMOIIBIO MEPIEHANKYISPHBIX 1
MIJIOCKOCTEH

68 OpToroHajgbHO€ MPOSKTUPOBAHUE 1

69 OpTorosagbHOE NPOEKTUPOBAHUE 1

70 [TocTpoenue ceueHuit kyoa, MPU3MBbI, TPABUIBLHOW MUPAMHJIBI C TTIOMOIIBIO 1
OpPTOrOHAJILHOU IIPOEKLIUU.

71 IToctpoenue ceuenuit Kyoa, IpU3Mbl, IPABUILHOW MUPAMU/IbI C ITOMOILIBIO 1
OpPTOTrOHAJIbHOW MPOEKIIHH.

72 [TocTpoenue ceuennii Kyda, MpU3Mbl, MPABUIbHONW MUPAMUJIBI C TTOMOIIBIO 1
OpPTOrOHAJIbHON IPOEKLUU.

73 CummeTpust B IPOCTPAHCTBE OTHOCUTENBHO IUIOCKOCTH. [1nockocTn 1
CUMMETpPUI B MHOT'OTPaHHHKAX.

74 CuMMeTpust B IPOCTPAHCTBE OTHOCUTENBHO TIOCKOCTH. [110cKkocTH 1
CUMMETPHUI B MHOTOI'PAHHHKAX.

75 [Ipu3Hak nepneHauKyJIIPHOCTH IPSIMOU U INIOCKOCTH KaK CIEICTBUE 1
CUMMETPHH.

76 IIpu3Hak nepneHIMKyIIpHOCTH IPSIMOM U INIOCKOCTHU KaK CJIEICTBUE 1
CUMMETPHH.

77 [IpaBunbHBICE MHOTOTpaHHUKU. Pacy€T pacCTOSHUI OT TOYKH 10 MIIOCKOCTH.

78 [IpaBunpHbIC MHOTOrpaHHHUKU. Pacu€r pacCTOSIHUKA OT TOUKH J10 TIIIOCKOCTH




79 CriocoObl OIMyCTUTD MEePIEHIUKYIISIPBl: CHMMETPHS, CABUT TOYKHU T10 1
napajuieIbHOU MPSIMOM.

80 CriocoOBI OIYCTUTh EPIEHIUKYIISPHI: CHMMETPHS, CIIBUT TOUYKH 110 1
NapaJuIeIbHON MPSMOM.

81 CaBur no HenapajIelbHON NPSMOM, HU3MEHEHNUE PACCTOSIHUM.

82 CaBur no HenmapajieJIbHON NPSMOM, H3MEHEHHUE PACCTOSIHUM.

83 Konmponvnas paooma Ne2 " Bzaumnoe pacnonosricenue npamvix u 1
njaockocmeil 6 npocmpancmee'’.

84 [ToBTOpEHME: Yroa Mexay NPsSMBIMU Ha IUIOCKOCTH, TPUTOHOMETPHSI B 1
MIPOU3BOJIBHOM TPEYT OJIbHUKE, TEOPEMA KOCHHYCOB.

85 [ToBTOpEHHME: YO MEXIY CKPEUIMBAKOIIUMUCS MPSIMBIMHU B IPOCTPAHCTBE. 1

86 ['eomeTpuyeckue MeTObI BBIYUCIICHUS YIIIa MEK/y IPSIMbIMU B 1
MHOTOI'paHHHUKaX.

87 JIByrpanHbiil yron. CBOWCTBO JIMHEHHBIX YIVIOB ABYTPAHHOI'O YIJIa. 1

88 [lepnenqukynsipHble 10cKkocTU. CBOMCTBA B3aMMHO HEPIIEHAUKYISIPHBIX 1
IIJIOCKOCTEM.

89 [lepnennukynspHbie II0CKOCTH. CBOWCTBA B3aMMHO MEPIEHIUKYISIPHBIX 1
MIJIOCKOCTEH.

90 [Ipu3Hak nepneHIUKYJIAPHOCTH INIOCKOCTER; TeOpeMa O MPSIMON EPECECUEHUS 1
JBYX IIJIOCKOCTEN MEPIEHIUKYJISIPHBIX TPEThEH MIIOCKOCTH.

91 [IpsMoyTronbHBII Mapaenenumnes; Ky0; u3MepeHusi, CBONCTBa 1
IPSIMOYT OJIBHOT' O Napajuieenunesia.

92 Teopema 0 AuaroHaJIiv NPsIMOYTOJIBHOTO MapaJJICTIEIUIEAa U CICICTBUE U3 HEE. 1

93 Teopema 0 AMaroHaJIv OPsIMOYTOJIbHOIO MAPAJIIETIEIUIENA U CIEICTBUE U3 HEE 1

94 CrepeomeTpruuecKue U MPUKIIAIHBIE 33]]a4H, CBSI3aHHBIC CO B3AUMHBIM 1
PacioIOKEHUEM IPSIMBIX U IIJIOCKOCTH.

95 CrepeomeTpruuecKkie 1 MPUKIIAIHBIE 33]Ja4H, CBSI3aHHBIE CO B3AUMHBIM 1
PacronokKEeHUEM MPSMBIX U IJIOCKOCTU

96 [ToBTOpEHME: CKpEIMBAIOLIKEC MTPSIMBIE, TapaLIeNIbHbIE IJIOCKOCTH B 1
CTaHAAPTHBIX MHOT'OTPaHHUKAX.

97 [Tapa mapannenbHbIX MIOCKOCTEN HAa CKPEIIMBAKOIINXCA MPSIMBIX, PACCTOSHHUE 1
MEXAY CKPELIMBAIOIIMMUCS IPSIMBIMU B ITPOCTHIX CUTYAIUSIX.

98 [Tapa napayienbHbIX IVIOCKOCTEN HA CKPELMBAIOIINXCS IPSAMBIX, pACCTOSHUE 1
MEXAY CKPEIIMBAKIIMMUCS IPSIMBIMU B ITPOCTHIX CUTYAIUSIX.

99 PaccTosiHME OT TOUKH 10 IIJIOCKOCTH, PACCTOSHUE OT MPSIMOU 0 TNIOCKOCTH. 1

100 | Brruucnenue pacCTOSHUNA MEXKY CKPEIIUBAIOIIUMHUCS MPSIMBIMHU C TIOMOIIBIO 1
MEePIEHANKYISIPHON MIIOCKOCTH.

101 | Beruucnenue paccTOSIHUM MEXAY CKPEIIHMBAIOIIUMUCS IPSIMBIMU C ITIOMOIIBIO 1
NEPIEeHIUKYISIPHON MJIOCKOCTH.

102 | TpéxrpanHslid yroi, HEpaBeHCTBA JJIsl TPEXTpaHHbIX yriaoB. Teopema 1
[Tudaropa, TeopeMbl KOCHHYCOB U CHHYCOB JJIsl TPEXTPAHHOIO YIJIa.

103 | DnemeHTHI cheprUIeCKON T€OMETPHH: TEOC3MUCCKIE JIMHUHU Ha 3eMIIe. 1

104 | Konmponvnaa pavboma Ne3 " Yenwt u paccmoanusn', 1

105 | CucremaTtuzanusi 3HaHui "MHOTOrpaHHUK M €T0 2JIEMEHTHI'". 1

106 | CucremaTtuzanus 3Hanui "MHOTrOrpaHHUK M €ro AJIEMEHTHI". 1

107 | lupamuna. Bunel nupamu. [lpaBunsHas nupaMua. 1

108 | Ilpusma. IIpsmas u HakioHHast npu3Mmbl. [IpaBusbpHas npusma. 1

109 | Ilpsamoii mapaysenenume, NpsMOYTONbHBIN Mapaieenumne, Ky0. 1

110 | Bemykabsie MHOTrOrpanHuku. Teopema Diiepa. 1

111 | Bemmykisle MHOrorpanHuku. Teopema Diinepa. [IpaBunbHbIe 1 1

IOJYIIPAaBHUJIbHBIC MHOI'OI'DAHHHKH.




112

Brinmykibie MHOrOrpannuku. Teopema Ditnepa. [IpaBunbHbIe U

MIOJIYIPaBUJIbHBIE MHOTOTPAHHUKH. !
113 | Konmponvnasa paooma Ned "Muozozpaunuxu'. 1
114 | Ilonatue BeKTOpa HA MJIOCKOCTH U B MPOCTPAHCTBE. 1
115 | Cymma BEKTOpOB. 1
116 | Pa3HOCTh BEKTOpPOB. 1
117 | Pa3HOCTh BEKTOPOB 1
118 | [IpaBwiio napasuienenumnea. 1
119 | YMHOX€EHHE BEeKTOpa Ha YKCIIO. 1
120 | PaznoxxeHue BekTopa o 6a3ucy Tpéx BEKTOPOB, HE JISKAIIUX B OTHOU 1

MIJIOCKOCTH.
121 | CkansipHO€ POU3BENICHHUE. |
122 | CxansipHO€ MPOU3BEJICHUE 1
123 | BeluncneHnue yria MexJ1y BEKTOpaMH B IPOCTPAHCTBE . 1
124 | BoluuciaeHue yria Mex1y BEKTOpaMH B IPOCTPAHCTBE 1
125 | Ilpocreiimne 3a1a4u ¢ BEKTOPaMHU. |
126 | Ilpocreiiine 3a1a4u ¢ BEKTOPAMHU 1
127 | IlpocTeiimue 3a1a4m ¢ BEKTOpAMHU 1
128 | Ilpocteitmue 3aga4n ¢ BEKTOPAMU 1
129 | [lpocreiimine 3aa4u ¢ BEKTOpaMu 1
130 | O6GobmieHne U cucTeMaTr3aIus 3HaHU. 1
131 | O6o061eHNE U cUCTEMATH3ALUS 3HAHUN 1
132 | O0o011eHHEe U cCHCTEMaTU3allus 3HAHU I 1
133 | O600meHe 1 cucTEMAaTH3aA 3HAHWI 1
134- | UTtoroasi KOHTpOJIbHAs paboTa. 1
135 | UtoroBas KoHTpoOIbHAs paboTa 1
136 | O600IIEHNE U CHUCTEMATH3ALUS 3HAHUI. 1




11 KVIACC

Ne Konunuecrso

n/n Tema ypoxa 4acoB

1 [ToBTOpenue Temsl "KoopanHaTsl BEKTOpa Ha MJIOCKOCTH U B 1
npoctpancTae”

2 [ToBTOpenue Tembl "CkansipHOE MPOU3BEIEHUE BEKTOPOB" 1

3 [ToBTOpeHue TeMbl "BbIUnCIeHHE yIlia MEXKIY BEKTOPaMHu B MPOCTPAHCTBE" 1

4 [ToBTOpenue TemMbl "YpaBHEHUE MIPSMOH, IPOXOIAIIEH Yepe3 JABe TOUKH" 1

5 YpaBHEHHE INIOCKOCTH, HOPMaJIb, YPABHEHUE IUIOCKOCTH B OTPE3Kax 1

6 BekTopHoe npousBeneHne 1

7 BekropHoe npousBeneHue 1

8 JInHelHbIE HEPAaBEHCTBA, JTMHEMHOE MPOrPAMMHUPOBAHUE 1

9 JIuHeliHble HEpaBEHCTBA, JIMHEHHOE TPOrpaMMHUPOBaHUE 1

10 AHanuTUYeCKHe METO/bl Pacu€Ta yrila MeXy MPSIMbIMU B 1
MHOT'OI'paHHHUKaX

1 AHanUTUYECKHE METO/IbI pACU€Ta yrila MEeXy INIOCKOCTSIMU B 1
MHOT'OI'paHHHMKaX

12 dopMyna paccTOsIHUSL OT TOYKH JI0 TNIOCKOCTU B KOOpAMHATaX |

13 HaxoxieHre pacCTOSTHHI OT TOYKH J0 TIJIOCKOCTH B KyOe 1

14 HaxoxeHne paccTOSHUN OT TOYKH JI0 TNIOCKOCTH B MPAaBUJILHON NMUPaMU/JIe 1

15 KontponpHas pabora "AHanuTrueckas reomeTpus’” 1

16 CeueHunss MHOTOT'PaHHUKOB: CTaHaPTHbIE MHOTOI'PaHHUKHU |

17 CedeHusi MHOTOTPAaHHHUKOB: METO]I CIIE€JIOB 1

18 CeueHust MHOTOI'PaHHHUKOB: METOJI CJIE/0B 1

19 Ceuenus MHOrOrpaHHHUKOB: CTAHaPTHBIE I10CKOCTH, NePeCeueHNs 1
MPSIMBIX U TIJIOCKOCTEH

20 Ceuenus MHOrOrpaHHHKOB: CTaHAPTHBIE II0CKOCTH, NePECEueHIs 1
MPSIMBIX U TIJIOCKOCTEH

21 [TapannenpHble NIPSMbIE U INIOCKOCTH: TAPAJUIEIbHBIE CEYEHUS 1

22 [TapanyienpHble NpsSMbI€ U MIIIOCKOCTH: MApAJIJICIIbHbIE CEUEHUS 1

23 [TapannenpHbIe TPSIMBIE U TUIOCKOCTH: PACUET OTHOUIEHUM 1

24 [TapannensHble MPSIMBIE U TIIIOCKOCTH: YIIIBI MEXKTY CKPEIIUBAIOIIAMUCS 1
MPSIMBIMU

75 [TapannensHble MPSMBIE U TIFIOCKOCTH: YIJIbI MEXKTY CKPEIIMBAIOLITAMUCS 1
MPSIMBIMU

2% [TepnienquKynsipHBIE IPSMBIE U TI0CKOCTH: CTAH/APTHBIE TapbI 1
MEePIEHIUKYISIPHBIX IUIOCKOCTEN U MPSIMbIX, CHMMETPUHU MHOTOI'PaHHHUKOB

27 [TepnienquKyIsIpHBIC IPSMBIE M TUIOCKOCTH: TEOPEMa O TPEX 1
NepHeHIuKyIsipax

73 [TepnienquKyIsIpHBIC IPSMBIE U TUIOCKOCTH: TEOPEMa O TPEX 1
NepueHIuKyIsipax

29 [lepnieHauKynsipHBIE MPSAMBIE U TUIOCKOCTHU: BBIYUCIIEHUS JUIMH B 1
MHOT'OI'paHHHKaX

30 [lepnenauKkynsipHBIE MPSMBIE U TUIOCKOCTU: BBIYUCIIEHUS JUIMH B 1

MHOTI'OI'PaHHHKAX




HOBTOpeHI/IeZ rjionaan MHOIOyroJIbHUKOB, (pOpMy.TIBI JJIA Hnomaneﬁ,

31
CO00pakeHHsI OA00HS

37 [ToBTOpEHUME: TIIOIIA I MHOTOYTOIbHUKOB, ()OPMYIIBI JIJIS TUIOIIAIEH,
CO00paxeHUs MOI00usI

33 [ToBTOpEHUE: TUIONIAIM MHOTOYTOJIBHUKOB, (DOPMYJTBI JIs TUIOMIAICH,
coo0OpakeHHs TTOT00MS

34 [ToBTOpEHUME: TUIONIA I MHOTOYTOJILHUKOB, (POPMYITBI JIJIS TUIOIAICH,
coo0OpakeHHs TTOT00MS

35 [lnomaan ceueHnii MHOTOTPaHHUKOB: TJIOIIAIA [TIOBEPXHOCTEM, pa3pe3aHust
Ha 9aCTH, COOOpaKCHHS TTOIO0HS

36 [Lomaan ceueHnii MHOTOrPaHHUKOB: TIJIOMIAN TOBEPXHOCTEMN, pa3pe3aHust
Ha 9acTH, COOOpaXeHHs o00us

37 [lomaan ceueHnii MHOTOTPaHHUKOB: TJIOIIAIA TOBEPXHOCTEM, pa3pe3aHust
Ha 9acTH, COOOpaXeHHs o 00us
KonTponsHas padora "[loBropeHre: MHOTOIpaHHUKH, CEUCHHS

38 MHOT'OTPaHHUKOB"

39 O0BéM Tena. OObeM IPSMOYTOIIBHOTO TapauielIenmuIeaa

40 3anmaun 00 ynBoeHUH Ky0a, 0 KBaJparype Ky0a; 0 TPUCEKIIUHU yIia

41 CrepeomerpuyecKkue 3aa4u, CBSI3aHHbIE C 00bEMOM MPSMOYTOIBHOTO
napajviesenumneaa

WKJIA/IHbIE 32/1a41, CBSI3aHHBIE C BBIUMCICHHEM 00bEMa MPSIMOYTOJILHOTO

p |1 ’ 0
napajuiejenumneaa

43 [IpuknanHeie 3a1auu, CBSI3aHHBIE C BEIYUCICHHEM 00bEMA MPSIMOYTOIBLHOTO
napajuiesenumneaa

44 O0BEM IpAMOI TPU3MBI

45 CrepeomerpuyecKkue 3aa4u, CBSI3aHHbIE C BBIYMCIEHHEM 00bEMOB ITPSIMOM
MIPU3MBI

46 [Ipukianneie 3a1auu, CBsI3aHHbIE ¢ 00BEMOM IPSIMOM TPU3MBbI

47 Brruucnenne 00bEMOB TeJ C MOMOIIBIO onpenenéHHoro narerpaita. O0bEm
HAKJIOHHOM MPU3MBbI

48 Brruucnenne 00bEMOB TeJ C TOMOIIIBIO onpenenéHHoro nurerpaia. O0bEm
MTUPAMHU/IBI

49 dopmyna o0béMa mupamuibl. OTHOIIIEHHE 00BEMOB MTUPAMU/T ¢ OOIITUM
YIIIOM

50 ®opmyna o0béMa nupamuibl. OTHOLIEHHE 00BEMOB TUPAMHU/] C OOIIUM
YIJIOM

51 CrepeoMeTprUUeCKHE 3a1a49H, CBA3aHHBIC ¢ 00bEMaMK HAKJIOHHON IIPHU3MBI

52 CrepeoMeTpHUECKHE 3aJ1aud, CBsI3aHHBIE C 00bEMAMU MHPAMHUIBI
IIpuxnagasie 3agaun o TeMe "OOBEMEBI Ten", CBA3aHHEIE C 00BEMOM

53
HAKJIOHHOW MPU3MBbI
[Mpuknagasie 3agaun 1o Teme "OO0bEMBI Te", CBI3aHHBIE C 00BEMOM

54
HAaKJIOHHOM MPU3MBI
[Mpuknagasie 3agaun 1o Teme "OO0bEMBI Te", CBI3aHHBIE C 00BEMOM

55
MTUPaMHU/IbI

56 [Mpuknamasie 3agaun o Teme "OO0bEMBI Te", CBI3aHHBIE C 00BEMOM
MTUPAMHU/IBI

57 [Ipumenenne 06EMOB. BeIdnciieHre pacCTOSHHUS JI0 TIFIOCKOCTH




58 [Tpumenenne 00bEMOB. BeIunceHe pacCTOSIHUS 10 TNIOCKOCTH 1

59 KonTponbHas padora "O0bEM MHOrOrpaHHUKa" 1

60 [unuHapuveckas mTOBEPXHOCTh, 00pa3yIolre UJINHIPUIECKON 1
MIOBEPXHOCTHU

61 Humuaap. [psimoit kpyroBoil uauHap. [lnomans NOBEpXHOCTH WJIUH/PA 1

62 KoHnueckas moBepXHOCTh, 00pa3yromine KOHnYecKol moBepxHoctu. Konyc 1

63 CeueHue KOHYCA MJIOCKOCThIO, TAPAIUIEIbHOM MJIOCKOCTH OCHOBAHUS 1

64 Yceuénnnlii konyc. M300paxeHre KOHYCOB M YCEUEHHBIX KOHYCOB 1

65 [Tromaae 60KOBOIM MOBEPXHOCTH U TIOJTHOM MOBEPXHOCTH KOHYCA 1

66 [Tnomane 6OKOBOM MOBEPXHOCTH U TIOJTHON TTOBEPXHOCTH KOHYCA 1

67 [Tnomans 60KOBOM MOBEPXHOCTH U MOIHON TOBEPXHOCTH KOHYCa 1

63 Crepeomerpuyeckue 3aa4u Ha TOKa3aTeIbCTBO U BHIYHCIICHHE, 1
MIOCTPOCHUEM CEUECHUM LIMJIMHIPA, KOHYCa

69 CrepeomerpryecKkue 3a1a4u Ha TOKa3aTeIbCTBO U BHIYHMCIICHHE, 1
MOCTPOCHUEM CEUEHUM LIMJIMHIPA, KOHYCa

70 CrepeomerpuyecKkue 3aa4u Ha TOKa3aTeIbCTBO U BHIYHMCIICHHE, 1
MMOCTPOCHUEM CEUEHUN LIMJIMH]IPA, KOHYCa

71 [TpuxnagHbie 3aJ1a41, CBSI3aHHBIE C IUJIMHIPOM 1

72 [TpuknagHbie 3a1a41, CBI3aHHBIE C IUJIMHIPOM 1

73 [TpuknagHpie 3aa41, CBSI3aHHBIE C [UJIMHIPOM 1

74 Cdepa u map 1

75 [Tepeceuenue cdepsl u mapa c miockocteio. Kacanue mapa u chepst 1
IJIOCKOCTHIO. Bu 1 n300pakeHne mapa

76 [Tepeceuenue cdepsl u mapa c miockocteio. Kacanue mapa u chepst 1
IJIOCKOCTHIO. Buj 1 n300paxeHue mapa

77 YpaBuenue cdepsl. [Lnomanb cdepsl u e€ yacte 1

78 Cummetpus chepsl U mmapa 1

79 CrepeoMeTpruueckue 3a1a4u Ha JOKA3aTeIbCTBO U BBIUUCIICHUE, CBA3aHHBIC 1
co cdepoii U mapoM, MOCTPOCHUEM UX CEYEHHH MIIOCKOCTHIO

R0 CrepeoMeTprueckue 3aa4u Ha JOKa3aTeIbCTBO U BBIYUCIICHUE, CBSI3aHHbBIC 1
co cpepoii 1 Imapom, MOCTPOSHHUEM X CEUCHHH TIOCKOCTHIO

81 [Ipuknannele 3aauu, CBsI3aHHBIE O cepoil u 1mapom 1

82 [TpukinanHbie 3aa4u, CBsI3aHHBIC CO chepoil u mapom 1

%3 [ToBTOpEHUE: OKPYKHOCTH Ha MJIOCKOCTH, BBIYUCIICHUS B OKPY>KHOCTH, 1
CTaHIapTHBIE MOI00US

34 [ToBTOpEHUE: OKPYKHOCTH Ha IIOCKOCTH, BBIYMCIICHHS B OKPYKHOCTH, 1
CTaHJIapTHBIC MOI00us

85 Paznuynble KOMOMHALIMY TEJ BPAIleHHUs] © MHOTOTPAaHHHUKOB 1

86 PaznuyHple KOMOMHAIIMK TEJ1 BPAICHHU] 1 MHOTOIPAaHHUKOB 1

87 3anauu 1o Teme "Tena ¥ MOBEPXHOCTH BpalIeHUs" 1

88 3amaun o TeMe ""Tena M MOBEPXHOCTHU BpalieHus" 1

89 3agaun no TeMe ""Tena M MOBEpPXHOCTHU BpalieHus" 1

90 KonTponbHas padora "Tena u moBepXHOCTH BpamieHus" 1

91 O0béM umuHApa. Teopema 00 00bEME TPSAMOTO ITHIIHHAPA 1

9 Brruncrienne 066EMOB TeJ ¢ TOMOIIBIO ONpeAeaEHHOro naTerpaina. Oosém 1

KOHYCa




93 Brruncnenmne o05EMOB TeJ ¢ MTOMOIIIBIO orpenenéHHoro narerpana. OobEm 1
KOHYyCa
94 [Tnomanu 60KOBOM U MOTHON MOBEPXHOCTH KOHYCA 1
95 CrepeoMeTpruUecKHe 3a1a4H, CBSI3aHHBIC C BBIYMCICHUEM 00bEMOB 1
HWIMHAPA, KOHYCa
96 [Tpuknagaeie 3aaa49u 1o TeMe "OOBbEMBI M TUIONIAM TOBEPXHOCTEH Ten" 1
97 [Tpuknagaeie 3apa4u 1o TeMe "OObEMBI U TUTOIIAAN TTOBEPXHOCTEH Ten" 1
O0wém mapa u mapoBoro cekropa. Teopema 06 00véme trapa. [Imomans 1
98 cheprl. CTepeoMeTprUeCKUE 3a/1a4H, CBSI3aHHBIE C BRIUHMCICHUEM 00BEMOB
mapa, 1apoBOro CErMeHTa M IIapoBOro CEKTopa
O06béM mapa u mapoBoro cexropa. Teopema 06 00béme mapa. [lnomans 1
99 cdepol. CTepeoMeTpruecKe 3a/1a41, CBSI3aHHbIE C BBIYUCICHHEM 00BEMOB
mapa, IIapoBOro CErMeHTa U MapoOBOT0 CEKTopa
[Mpuknanueie 3anaun mo Teme "OO0bEMBI Ten", CBA3aHHBIE C 00BEMOM I1apa 1
100 1 momaapio cepbl. COOTHOMIEHUST MEXKTY TUIOIIASIMUA MTOBEPXHOCTEH U
00BéMaMHU IMOTOOHBIX TEN
[Ipuknagueie 3agauun o Teme "OO0bEMBI TeN", CBA3aHHBIE C 00BEMOM IIIapa 1
101 1 omazapio cepbl. COOTHOMICHUS MEXTY TUIOMASIMHA TOBEPXHOCTEH U
00bEMaMu TTOOOHBIX TEll
[TomoGuBIe Tena B mpocTpancTBe. M3meHeHne o0bEMa mpu moao0uu. 1
102 Crepeomerpudeckue 3aa4u, CBSI3aHHBIE C BBIYHCIEHUEM 00BEMOB Tell U
TJIONIA/IEN TOBEPXHOCTEN
[TomoOHBIe Tena B mpocTpaHcTBe. MI3MeHeHne 00bEéMa MpH MoI00uH. 1
103 CrepeoMeTpuueckue 3aa4u, CBI3aHHBIE C BHIYUCICHHEM 00bEMOB TEI U
TJIONIA/IEN TOBEPXHOCTEN
104 KonTponbHas padora "[1momaay moBepXHOCTH B 00BEMBI KPYTJIBIX Tea" 1
105 JBuxkenus npocrpancTBa. OToOpaxkeHus. [[BUKEHHS U paBEHCTBO QUTYD. 1
OO01mue cBoOiiCcTBa ABMKEHUI
106 JBmxeHust mpocTpancTBa. OToOpakeHus. J[BH>KeHUs U paBEHCTBO (puryp. 1
OO01mue cBoiicTBa ABMKEHUI
107 Buapl 1BrKeHUN: MapajIeIbHbIN MIEPEHOC, HGHTP&HLHZM CAMMETPHUS, 1
3epKaJIbHAsi CAMMETPHSI, TOBOPOT BOKPYT MPSIMOM
108 Buapl 1BrKeHUN: MapajIeIbHbIN MIEPEHOC, HGHTP&JILHZUI CAMMETPHUS, 1
3epKaJIbHAsi CAMMETPHSI, TOBOPOT BOKPYT MPSIMOM
109 [IpeoOpazoBanus momobwus. [Ipsimas u chepa Ditnepa 1
110 [IpeoOpazoBanus nmomxoous. Ilpsmas u chepa Ditsiepa 1
111 I'eoMeTpuyeckue 3a1a4u HA IPUMEHEHUE IBUKCHUS 1
112 ['eomeTpuyeckue 3a/1a4u Ha MPUMEHEHUE JIBUKCHUS 1
113 KonTponbras pabora "Bekropsl B mpocTpaHcTse" 1
Ob6o06maromee mosropenue 11 monsTuii u MeTonoB Kypca reomerpun 1011 1
114 KJIaCCOB, cUCTeMaru3anus 3HaHuii: "[lapanienbHOCTh NPSAMBIX U
IJIOCKOCTEH B pocTpaHcTBe"
O6o6maromee mopropeHue 11 mouaruii u MmeTon0oB Kypca reomerpun 10—11 1
115 KJIACCOB, cUcTeMaTu3anus 3HaHui: "llapamienbHoCTh NpsIMBIX U
IIJIOCKOCTEH B IpocTpaHcTBE"
116 Ob6o06mmaromiee mopropenue 11 mousTuit 1 MeTonoB Kypca reomerpun 1011 1

KJIACCOB, CHCTeMaTH3alus 3HaHui: "BekTopsl B npocTpaHcTBe"




117 Ob6o06maromee mopropenue 11 mousTuit 1 MeTonoB Kypca reomerpun 1011 1
KJIACCOB, CUCTeMaTH3anus 3HaHui: "Bekropsl B mpocTpaHcTBe"
118 Ob6o06maromee mopropenue 11 mousTuit 1 MeTonoB Kypca reomerpun 1011 1
KJIaCCOB, CUCTEMAaTu3alus 3HaHui: "BekTopsl B mpocTpaHcTBe"
119 Ob6o06maromiee mosropenue 11 monstuit 1 MeTonoB Kypca reomerpun 1011 1
KJIaCCOB, cucTeMarn3anus 3HaHui: "O0beM MHOTOrpaHHUKA"
120 Ob6o06maromiee mosropenue 11 monstuit 1 MeTonoB Kypca reomerpun 1011 1
KJIACCOB, cucTeMarn3anus 3HaHui: "O0beM MHOTOrpaHHUKA"
121 Ob6o06maromiee mosropenue 11 moustuit 1 MeTonoB Kypca reomerpun 1011 1
KJIACCOB, cucTeMarn3anus 3HaHui: "O0beM MHOTOrpaHHUKA"
O6o6maroiee nopropenue 11 nouaruii u meronos Kypca reomerpuu 10-11 1
122 KJIACCOB, cucTemMaru3anus 3Haduii: "[Imomany moBepXHOCTH U 00BEMBI
b
KpYyIJibIX Ten"
O6o6maroiee noropenue 11 nouaruit u meronos Kypca reomerpuu 10-11 1
123 KJIaCcCOB, cCUCTeMaTru3anus 3Hanuii: "[lnomaay moBepXxHoCTH U 00bEMBI
KpYTIJIbIX Teq"
Ob6o06maromee mopropenue 11 monsTuit 1 MeTonoB Kypca reomerpun 1011 1
124 KJIAaCCOB, CUCTeMaTHu3alus 3HaHui: "[lnomaau moBepxHOCTH U 0ObEMBI
KpYyIJIbIX Ten"
126 HtoroBas koHTpOIBHAS padboTa 1
127 HTtoroBas KOHTpOJIbHAs paboTa 1
128 IToBTOpenue, 0000IEHNE U CUCTEMATU3ALUS 3HAHUN 1
b
129 [ToBTOpenue, 0000IICHNE U CHCTEMAaTU3AIIHS 3HAHUM 1
130 Hcropus pa3BUTHS CTEPEOMETPUU KaK HAYKU U €€ pOJib B PA3BUTHH 1
COBPEMEHHBIX MHKCHEPHBIX M KOMIBIOTEPHBIX TEXHOIOTHMA
131 Ucrtopus pa3BuTusi CTEpeOMETPUH KaK HAYKU U €€ poJib B Pa3BUTHU 1
COBPEMEHHBIX MHKCHEPHBIX M KOMIIBIOTEPHBIX TEXHOJIOTUN
132 Ucrtopus pa3BuTHusi CTEpeOMETPUHN KaK HAYKU U €€ pOoJib B Pa3BUTHU 1
COBPEMEHHBIX MHKCHEPHBIX M KOMIIBIOTEPHBIX TEXHOIOTHH
133 Ucrtopus pa3BuTHusi CTEpeOMETPUHN KaK HAYKU U €€ pOoJib B Pa3BUTHU 1
COBPEMEHHBIX MHKCHEPHBIX M KOMIIBIOTEPHBIX TEXHOJIOTHH
134 Uctopus pa3BuTHs CTEPEOMETPUHN KaK HAYKU U €€ pOJib B Pa3BUTHU 1
COBPEMEHHBIX MHKCHEPHBIX M KOMIIBIOTEPHBIX TEXHOJIOTHH
135 Wcrtopus pa3BuTus cTepeoMeTprr Kak HaAyKU U €€ pojib B Pa3BUTHH 1
COBPEMEHHBIX HHKCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTHH
136 Hcropus pa3BuTHs CTEpEOMETPUHN KaK HAYKH U €€ pOoJib B Pa3BUTHH 1
COBPEMEHHBIX MH)XCHEPHBIX U KOMITbIOTEPHBIX TEXHOJIOTUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136
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