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MNOACHUTEJIBHASA 3AIIMCKA

['eomerpust siBisieTCS OJHUM M3 0a30BBIX KYypCOB Ha YPOBHE CPEIHETO
oOurero o0pa3oBaHus, Tak Kak 00€CreYyMBaeT BO3MOXKHOCTh U3YUECHUS JUCIUTUINH
€CTECTBEHHO-HAYUYHOW HAIMPaBJICHHOCTH M MPEIMETOB T'YMaHUTapHOTO IIUKJIA.
[TockonmpKy  JIOTHYECKOE€  MBINIUICHHWE,  (opMupyeMoe TpH  HU3yUYCHUHU
OOyYarOIIMMUCS TTOHSITHUIHBIX OCHOB I'€OMETPHUHU, TIPH JIOKA3ATEIBCTBE TEOPEM U
MOCTPOEHUU 1IETIOYKU JIOTHUECKUX YTBEPKJIECHUN MPU PEUICHUU TeOMETPUUECKHUX
3a/la4y, YMEHHE BBIJIBUTaTh W ONpPOBEpPraTh THUIOTE3bl HEMOCPEIACTBEHHO
UCIIOJB3YIOTCS MPU PEIICHUU 3a/1ad €CTECTBEHHO-HAYYHOrO IMKJIA, B YACTHOCTHU
bu3nuecKkux 3aaay.

[{eas ocBoeHUs mporpaMMbl yaeOHoro Kypca «I'eomeTpus» Ha yriyonéHHOM
YPOBHE — pa3BUTHUE HWHIUBUIYAIbHBIX CIOCOOHOCTEH, OOydJarmomuxcs Mpu
M3YUYCHUHM T€OMETPUM, KaK COCTABJISAIONICH MpeaMeTHON obiactu «MaTtemaTtuka u
nHpopMatuka»  yepe3  O0OECleUeHHE  BO3MOXHOCTH  NPUOOPETEHUS U
UCIIOJB30BaHus Oosiee TIyOOKUX TE€OMETPUYECKUX 3HAHUW U JICUCTBUH,
cnenuUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIEITHOTO MPoheCCUOHATBHOTO
o0pa30BaHus, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMU 3aJa4yaMy Kypca TE€OMETPUM Ha YTriIyOJIEHHOM YpOBHE,
PaCHIMPSIONINMU U yCUIMBAIOIIMMU Kypc 0a30BOT0 YPOBHSI, SIBJSIFOTCSI:

paclIMpeHre NpeICTaBIEHUs O T€OMETPUU KaK YacTH MUPOBOM KYJIBTYPhI U
dbopMHpOBaHUE OCO3HAHUS B3aMMOCBSI3H T€OMETPUU C OKPYKAIOIIUM MUPOM;

dbopMupoBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTrypax Kak o
BOKHEHIIMX MaTEeMaTUYECKUX MOJIENAX, MO3BOJSIONIMX OINUCHIBAaTh U H3y4aTh
pa3HbIC SIBJICHUS OKPY>KAIOIIEr0 MUPa, 3HAHUE MOHATUITHOTO ammapara 1o pa3aeiny
«CtepeoMeTpus» yueOHOTO Kypca TeOMETPHUH;

dbopMupoBaHUEe  yMEHHUS  BJIAJE€Th  OCHOBHBIMH  TMOHSATUSMH O
MPOCTPAHCTBEHHBIX (UTYypaX U KX OCHOBHBIMU CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMys1 U yMEHHE UX TPUMEHATh, YMEHHUS JOKa3bIBaThb TEOPEMbI U HAXOAUTh
HECTaH/IAPTHBIE CIIOCOOBI PEUICHUS 3a]1aY;

dbopMHpoBaHUE YMEHUS PacllO3HABaTh HA YEPTEkKaX, MOJCISIX U B peaTbHOM
MUpE MHOTOTPAHHUKMA M Tejla BpalleHUs, KOHCTPYUPOBATh T'€OMETPUUYECKUE
MOJIENH;

dbopMupOBaHUE MOHUMAaHUSA BO3MOXHOCTH aKCHOMATHYECKOrO TMOCTPOCHUS
MaTeMaTUYECKUX TEOpuid, (OpMUPOBAHUE MMOHUMAHUSA POJIU AKCUOMATUKHU MpHU
MIPOBEJICHUU PACCYXKICHUN;

dbopMHpoBaHUE yMEHUS BIAJACTh METOJaMHU JO0Ka3aTeIbCTB W aJITOPUTMOB
pelIieHus, YMEHUS UX NPUMEHSTh, MPOBOAUTH JIOKAa3aTEIbHBIC PACCYXKICHUS B
X0JI€ PEIICHUs] CTEPEOMETPUUECKUX 3aa4 U 3aJ1a4 C MIPAKTUUECKUM COJIEPKAHUEM,
dbopMHupoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH JIOKAa3aTEIbCTB  IPHU



000CHOBaHUY MaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCMOMATHKH B MPOBEICHUHT
JEAYKTUBHBIX PaCCyKICHUN;

pa3BUTHE H COBEPIICHCTBOBAHUE WHTEIUICKTyIbHBIX M  TBOPYECKHUX
CIoCOOHOCTEW 00yYaronIMxcsi, MO3HABATEIbHON aKTUBHOCTH, MCCIIEOBATEIBCKUX
yMEHUH, KpUTUIHOCTH MBIIIICHUS, HHTEpEca K U3YUCHUIO TEOMETPHUH;

dbopmupoBanre (PYHKITMOHATIEHONW TPAaMOTHOCTH, PEJICBAHTHON TEOMETPHH:
YMEHUS paclo3HaBaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEANbHBIX JKM3HEHHBIX CUTYaIMsIX W MPHU W3YUYEHUU APYTHX
y4eOHBIX  TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATbHBIX CHUTYallMil, HCCIEAOBAHMS TOCTPOCHHBIX MOJEIIEH,
WHTEPIPETAIUN TTOJTYYECHHBIX PE3YJIHTATOB.

OCHOBHBIMH COJIEP)KAaTEIBLHBIMU JIMHUAMH y4eOHOTO Kypca «['eomerpus» B
10-11 xmaccax sBusawoTcs: «lIpsMble W IUIOCKOCTH B TIPOCTPAHCTBEY,
«MHororpanaukun», «Tema Bpamenus», «BekTopel ©  KOOpAMHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboOBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMU T€OMETPUM Ha YTIyOJIEHHOM ypOBHE OOy4YeHUS B
10-11 kmaccax, OTHOCUTCS KO BCEM COJEPKATEIbHBIM JTUHUSAM Yu4eOHOrO Kypca, a
dbopMHpoBaHUE  JIOTHUYECKMX YMEHHUH  pacmpenensieTcss He  TOJBKO  TI0
coJiep>KaTesIbHbIM JIMHUSM, HO U 10 rojgam oOydenus. Cojepkanue oOpa3oBaHus,
COOTBETCTBYIOILIEE MPEIMETHBIM pe3yjbTaTaM ocBoeHus dDenepanbHoil padboueit
MPOTPaMMBI, PacHpeNeEHHBIM IO ToaaM OOYYeHHS, CTPYKTypPHPOBAHO TaKUM
o0pa3oM, yTOObI KO BCEM OCHOBHBIM, IPUHIIMITHAIBHBIM BOTIPOCAM O0YyYAIOIIHECs
oOpalaquch  HEOJHOKpPaTHO. TO TMO3BOJISIET  OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUICCKUMH MMOHATHSIMH M HaBBIKAMU ITOCJIEI0OBATEILHO M TIOCTYIIATEIBHO, C
COOJTIO/IEHNEM MPUHIIAIIA TTPEEMCTBEHHOCTH, @ HOBBIC 3HAHHS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTABICHUN O0YUYaIOIUXCs, PACIIUPSA U YIITyOJIsist
e€, 00pa3yst MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos Kk U3y4EHUIO TEOMETPUU Ha YIiyOJEHHOM YPOBHE MO3BOJISET:

co3math ycioBus s auddepeHumranuu  00ydeHUs, MOCTPOEHUS
WHIUBUIYAIbHBIX 00pa30BaTeIbHBIX MpPOTrpaMM, OO0ECHeunuTh YrIyOnEHHOE
U3y4YEeHHE T€OMETPUHU KaK COCTaBIISIIONICH yueOHOoro mpeamera «MaremaTHkay;,

MOJATOTOBUTHh OOYYAIOMIMXCA K TMPOAOKCHUIO H3YUYEHUS MAaTEMaTUKH C
yu€ToM BBIOOpa Oynyiiei mpodeccun, obecreynBas MPEEeMCTBEHHOCTb MEXITY
o01uM 1 npodeccuoHanbHbIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l['eomerpusi» Ha yriayOJIEHHOM YpOBHE
orBoauTcs 204 vaca: B 10 kmacce — 102 yaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEIIIO).



COAEPKXAHME OBYUYEHUSA
10 KUIACC

IIpsiMble M JIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS  CTEpeOMeTpuu. Touka, npsMasi, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHOMATHYECKOM TIOCTPOCHUHM CTEPEOMETPHUHU:
AKCHUOMBI CTEPEOMETPUH U CIEICTBHS U3 HUX.

B3anMHOE pacnosioKeHue TMpsSMBIX B IMPOCTPAHCTBE: IEPECEKAIOLINECs,
IapajulesibHble M CKpellMBarolmuecss npsmble. [Ipu3Haku cxpelmmBaromuxcs
npsMbIX. [lapanienbHOCTh IPSAMBIX U IJIOCKOCTEW B MPOCTPAHCTBE: NapalielibHbIC
MPSIMBIE B IPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPSIMBIX, MAPATIETBHOCTD MPAMON
u 1ockoctu. [lapamienbHoe W LEHTpaNbHOE MPOEKTUPOBAHUE, H300paKeHUE
¢uryp. OCHOBHbIE CBONCTBA MapajIENIbHOIO NpoeKTUpoBaHus. M3o00paxkeHue
buryp B mapayiesibHOW MPOEKIMU. YTJbl C COHANPABICHHBIMU CTOPOHAMHU, YTOJ
MEXKIy NPsAMBIMHU B IIPOCTpAaHCTBE. [lapajuienbHOCTh MIIOCKOCTEN: NapajuleIbHbIe
IJIOCKOCTH, CBOWCTBA MapaJuIeIIbHBIX IIJIOCKOCTEN. IIpocreitmue
POCTPAHCTBEHHbIE (QUTYphl Ha IUIOCKOCTH: TETpasip, Napajljiesenumnen,
MMOCTPOCHHUE CEYEHHUI.

[leprieHIUKYISIPHOCTD NPSIMOM M IUIOCKOCTH: IEPIICHINUKYJISIPHBIE NIPSMBIE B
MPOCTPAHCTBE, MPSIMbIE MAPAJJIECIbHBIE M MEPHEHAUKYISPHBIE K IIOCKOCTH,
MPU3HAK NEPHEHAUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronanpHOE IIPOEKTUPOBAHUE.
[leprieHAUKYIJISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSIHUE
OT TpsMOM 7O  TUIOCKOCTH,  TPOEKIUs  (QUIypbl Ha  IUIOCKOCTb.
[leprieHIUKYNSPHOCTh  IUIOCKOCTEW: TNPHU3HAK  MEPHECHIUKYJISIPHOCTH  JBYX
mIockocTer. Teopema o TpEX MepHeH UKy IsIpax.

VYl B OpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIM
yroJI, JMHEWHBIA YToJ ABYTPAHHOTO yrila. TpEXrpaHHBI U MHOTOTPAHHBIC YTJIBI.
CBolicTBa IUIOCKMX YIJOB MHOrorpaHHoro yria. CBoiicTBa IUIOCKUX U
JBYI'PaHHBIX YTJIOB TPEXIPAHHOIO yria. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXTPAHHOIO YIJIa.

MHororpasHHuKHu

Buzasl MHOrOrpaHHMKOB, pa3BEépTKa MHOrorpaHHuka. Ilpusma: n-yronpHas
npusMa, npsimMasi 1 HakJIOHHasi MPU3Mbl, OOKOBasi U TOJIHAs! TIOBEPXHOCTb MPU3MBI.
[Tapannenenunen, OpSAMOYTOJbHBIA  MMAapajUIENIENUIIE]] W  €ro  CBOMCTBA.
Kparyaiimme mnyTH Ha TIOBEpXHOCTM MHOTOrpaHHuka. Teopema Oiepa.
[IpoctpanctBennass teopema Iludaropa. Ilupammma: n-yrompHas mnupaMmuaa,
npaBwibHas W yceu€HHass mnupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHei
IIPaBWIBHOW mnupamuiel. lIpaBuibHbBIE MHOTOIpaHHUKH: IIPaBHJIbHAS IIpU3Ma U



IIpaBWIbHAS IHPAaMHUIA, NPABUIbHAA TPEYroJibHas IHUPAMHAA W NPaBUIIbHBIN
TeTpa’dip, KyO. IlpencraBmeHue o mpaBUIBHBIX MHOIOTPaHHUKAx: OKTas3p,
JOJEKadIp U UKOCAdIpP.

Bbruncnenue 351eMEHTOB MHOTOTPaHHUKOB: pEéOpa, JauaroHajd, YIJIbL.
[Inomans OOKOBOW MOBEPXHOCTH W TMOJHOM MOBEPXHOCTH MPSIMOU MPHU3MBI,
IUIOLIAJb OCHOBAaHMM, TeopeMa O OOKOBOW IOBEPXHOCTU HPSIMOM IPU3MBIL.
[Inomans OOKOBOM MOBEPXHOCTH MW TOBEPXHOCTH MPaBUIBHOW MNUpaMUIbL,
TeOpeEMa O IUIOIIAAN yCEYEHHON TMPAMU/IBI.

CuMmMmeTprs B HPOCTPAHCTBE. OJEMEHTBI CHUMMETPHHM  IPABHIBHBIX
MHOTOIpaHHUKOB. CHMMETpuss B IPaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulelIenunea, CUMMETPHUS MPABWIBHBIX MPHU3M, CUMMETpPHsS NPABUIBHOU
UpamMubl.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, UIMHA HEHYJEBOTO
BEKTOPA, BEKTOPbl KOJUIMHEApPHBIE, COHANpPAaBJIEHHBIE W IPOTHUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHWE BEKTOPOB, CyMMa HECKOJIbBKHX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMsI BEKTOPOB. CBOMCTBA YMHOKEHHsI BEKTOPA HA YUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPBL. [IpU3HAaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapatenenunena. Teopema O pPa3jIOKEHHH BEKTOpa IO TpPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyronpHas cuctema  KOOpAMHAT B
npoctpaHcTBe. KoopauHatel BekTopa. CBsi3b MEXIy KOOpPAMHATAMH BEKTOpA U
KOOpJMHAaTaMH TO4YEK. YTON Mexay BekTopamu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tesa BpaieHnus

[ToHsiTUS: IWIMHIPUYECKAss TMOBEPXHOCTb, KOHHUYECKas MOBEPXHOCTD,
cepuueckass TMOBEPXHOCTh, OOpasyromue TMoBepxHocTed. Tema BpamieHUs:
IWINHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmonoxkeHne
chepbl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxenue ten
BpalleHusi Ha TiockocTh. Pa3Béprka muiuHapa u konyca. Cummerpust chepsl u
mrapa.

O6béM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00bEME
NpSIMOYTOJILHOTO Tapajuienenunena u ciueiactsus u3 He€. OObEM mnpsamoil u
HAKJIOHHOW TPU3MBI, MIJIWHJpA, TUPpaMHUIbl U KoHyca. O0BEM 11apa u IM1apoBOTO
CErMeHTa.

KomOuHanmu Ten BpamieHuss W MHOTOTpaHHUKOB. [Ipm3ma, BhmcaHHas B
IWIMHIpP, OINHCaHHAas oOKojo wwimHApa. I[lepeceuenne cdepsl u mapa ¢
wiockocThio. Kacanme mapa u chepsl miockocTbio. [loHSATHE MHOTOrpaHHHKA,



OMHMCAHHOIO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAIlICHUA.

[Tnomanae MOBEPXHOCTH IWJIMHJpA, KOHYyca, IUIomanas chepbl u e€ JacTei.
[Tonobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, ILIONMIAACH IMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnogodusi, romoreTus. PemieHue 3amau Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue cedeHnii MHOTOTPAHHUKOB U TEJT BPALICHUS: CEUEHUS IMJIMHIAPA
(mapaJuienbHO M MEPNEeHAUKYISIPHO OCH), CEYeHHUsT KOHyca (mapajuielibHbIe
OCHOBAHUIO U MPOXOJAAIIME YEPE3 BEPIIMHY), CEUCHUS I1apa, METObI MOCTPOCHUS
CEUEHMI: METOJ| CJIEAO0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METOJ] MEPEHOCA
CEKYIIEH MIIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpocTpaHcTBe. Omepaniud  HaJ BEKTopamu. BekTopHoe
YMHOXXE€HHUE BEKTOpPOB. CBOHCTBa BEKTOPHOTO YyMHOXEHMs. lIpsmoyronbHas
cuctema KoopauHat B npoctpaHcTse. KoopanHatel BekTopa. Pa3znoxkeHnne BekTopa
no ©Oazucy. KoopaMHATHO-BEKTOPHBIA METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BHKeHNs B IPOCTPAHCTBE

JIBmwxenus: mpoctpanctBa. OToOpakenus. [[BrkeHuss M paBeHCTBO (uryp.
OO6mme cBoiicTBa JBIWKEHWH. Buael JBWXKEHUN: TapauieNbHBIM IEepPEeHOC,
[EHTpajdbHasl CUMMETPHs, 3€pKajJbHas CHUMMETpPHs, MMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanms moxobus. [Ipsmas u chepa Ditnepa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJBTATBI

1) rpakaanckoe BOCIUTAHKE:

c(OpPMHPOBAHHOCTH IPAKIAHCKON MO3ULIMH 00YUarOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOI0  WIEHA  POCCUHCKOro  OOWIeCTBa,  MPEACTaBICHUE O
MaTeMaTHYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoLeayp TIpaxaaHckoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), YMEHHue
B3aMMOJIEUCTBOBATh C COLMAJIbHBIMU HWHCTUTyTaMU B COOTBETCTBUH C HX
(GYyHKUMSMHU ¥ HA3HAYEHUEM;

2) naTpuoOTHYeCKOe BOCIIUTAHUE:

c(OPMUPOBAHHOCTh POCCUHCKOMN I'pa)KAaHCKOW HJIEHTUYHOCTH, YBaKEHUS K
IPOLIOMY M HAaCTOAIIEMY POCCHUKWCKOW MaT€MaTHKH, LIEHHOCTHOE OTHOLIEHHUE K
JOCTHKEHHSIM POCCUMCKMX MAaTEMAaTUKOB U POCCUICKON MAaTeMAaTHYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHHH B JAPYrMX HayKaX, TEXHOJOTHUSX, cdepax
YKOHOMMUKU;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEW POCCUHCKOIrO Hapoja, c(popMUpPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MOBEJAEHUS, CBSI3aHHOTO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHKEHUNM HAyKM M JESATENbHOCTbIO YYEHOr0, OCO3HAHUE
JMYHOTO BKJIa/la B TOCTPOCHUE YCTONYUBOIO OYIyIIEero;

4) 3cTeTHYeCKOe BOCIUTAHME:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIOYas 3CTETUKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEM, 0OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyKXICHHM, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

S) pusnveckoe BocnUTaHHE:

c(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATH MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOro 1 0e30macHoro oopasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0pOBbBIO (370pOBOE MHUTAaHHE, COAJTAHCUPOBAHHBIM PEXKUM 3aHATHH U
OTJIbIXa, peryispHas (u3nuecKas aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIOPTUBHO-03J0POBUTEINBHON IE€ATEIBHOCTBIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TpYyJy, OCO3HAaHUE ILIEHHOCTU TPYAOJI00Us, HHTEpec K
paznuuHbIM  chepaM  MPOPECCHOHATIBHOM  JACSATENBHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW M €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOP
Oyaymeit mnpodeccun U peaau3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IJIaHBbI,
TOTOBHOCTh M CIHOCOOHOCTh K  MAaTeMaTHYeCKOMY  OOpa30BaHUIO U



caMOOOpa30BaHUI0 HAa TMPOTSHKEHUWU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUH IPAKTUYECKUX 3a/1a4 MaTEeMAaTUYECKOW HaMPaBICHHOCTH;

7) 3K0JI0THYeCcKOe BOCTIUTAHME:

c(OpPMHUPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYPhl, TIOHUMAaHWE BIUSHUS
COLMAJIBHO-Y)KOHOMHYECKHUX TMPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLMATBHOU
CpeIlbl, OCO3HAHHE TJI00ATBEHOTO XapaKTepa dKOJOTUIECKUX MPOOIeM, OPHUCHTAIIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUU IS penieHust 3a7ady B 00JacTu
OKPYXaIEl Cpeapl, IUIAHUPOBAHHE IIOCTYNKOB W OLEHKM HUX BO3MOYKHBIX
IIOCJICICTBUU JUJISL OKPY2KAIOILIEH CPEbI;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ¥  OOIIECTBEHHOW  MPAKTUKH, [MOHUMAaHUE
MaTEeMaTU4YeCKOM HayKH Kak c¢epbl UYeTOBEYECKOM JEeSTENbHOCTH, STaroB €€
pa3BUTUA M 3HAYUMOCTH JUISI PAa3BUTUS LMBUIM3AIMU, OBJAJEHUE S3BIKOM
MAaTEMAaTUKH W MaTEeMaTUYECKOM KyJbTYpOM KakK CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBJISATh MPOCKTHYK) W MCCIEIOBATEIBCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TpYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHbIE YUeOHbIE 1eCTBUS

ba3oBble jornueckue aAecTBUs:

BBISIBJISITH U XapPaKTEPU30BaTh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHX
OOBEKTOB, TIOHSTHI, OTHOIIEHWHA MEXAYy TMOHATUIMH, (HOPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUM, YCTAaHABJIMBAThH CYLIECTBEHHBIN MpPU3HAK KiaccuduKaiuu,
OCHOBAHUS i1 000OIIEHUS M CPABHEHMUSI, KpUTEPUHU TTPOBOAMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHPOBATH U  MPEOOPa3OBLIBATH  CYXKICHUS:
YTBEPUTEIbHBIC U OTPUIIATEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITH MATEMATUYECKHAE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIOJACHUSIX W YTBEPKICHUSAX, MpPEIaratb KPpUTCPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JIeNlaTh BBIBOJbBI C HCHOJIb30BAHWEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIOUECHUH 110 AHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKACHUM
(mpsiMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, IPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBO/IBI;

BBIOMpATh CMOCO0 peleHuss y4eOHOW 3ajaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHHUSA, BBHIOMpAaTh HauOoJiee TMOAXOASAIMMA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ncciienoBarebcKkye 1eMCTBUA:



WCITIOJIB30BaTh BOIPOCHI KaK MCCIEIOBATECILCKHA WHCTPYMEHT TO3HAHUS,
dbopMynupOBaTh  BOMPOCH,  (PUKCHPYIONIUE  MPOTHUBOpEUHE,  MPoOiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOpMUPOBATH TUIIOTE3Y, aApTyMEHTHPOBATH
CBOIO TO3HIINIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEIIBHO CIJIAHUPOBAHHBIA SKCTICPUMEHT, HCCIICIOBAaHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIEeCKOT0 00BEKTa, SBICHUS, TIPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIy 00bEKTaMHU, SIBJICHUSIMU, TTPOIIECCAMH;

CaMOCTOATEITHLHO (OPMYITMPOBATH OOOOIICHUS W BBIBOIBI MO PE3yJIbTaTaMm
MPOBENEHHOTO  HAONIONCHMs, UCCIIENIOBAaHUS, OICHHBAaTh  JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M 000OIICHNUH;

MPOTHO3UPOBATh BO3MOXXKHOE pAa3BHTHE IMIpPOIecca, a TakKe BBIABUTATH
MIPEATOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaumeii:

BBISIBJISITh JCOUIIUTHI HHPOPMAIUH, JAaHHBIX, HEOOXOJUMBIX ISl OTBETA Ha
BOIIPOC U IS PEIICHUS 3a]1a4H;

BBEIOWPATh WH(POPMAITHIO W3 UCTOYHUKOB PA3TUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIUIO PA3IMYHBIX BHUIOB U
dbopM TpeICTaBICHNUS;

CTPYKTYPUPOBaTh HH(POPMAIINIO, TPEJCTABIATh €€ B pPa3IMYHBIX (PopMmax,
WLTIOCTPUPOBATH TpadUIeCKH;

OIICHHBATh HaAEKHOCTD nH(bopMaIuu 1o CaMOCTOSITEIIbHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCcaJbHbIe YueOHbIEe 1eicTBUSA

Oo0menue:

BOCIIpPUHUMATDL U (1)OpMy.]'II/IpOBaTI) CYXKIACHUA B COOTBCTCTBHHA C YCIOBHUAMHU U
HeasIMU  OOIIEHUs, SICHO, TOYHO, TPaMOTHO BBIpaKaTh CBOIO TOYKY 3pEHUS B
YCTHBIX W NMHUCBMEHHBIX TEKCTax, JaBaTh IMOSCHCHUS IO XOJy PEIICHUS 3a1adH,
KOMMEHTHPOBATH IOJYyYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAE€MOU TEMBI,
HpO6HeMI>I, pemaeMoﬁ 3aJa4y, BBICKAa3bIBaTh MHWJIACH, HALCICHHBLIC Ha IIOHUCK
pEIICHHS, COIMOCTAaBJIATh CBOM CYXKICHUS C CYXKICHUSIMH JPYTUX YYaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIMYMe M CXOJCTBO TO3WINNA, B KOPPEKTHOU (opme
bopMyITUpPOBATh PA3HOTIIACHS, CBOU BO3PAXKEHUS;

HpeI[CTaBJIHTB pGSyHBTaTBI pCIHeHI/ISI 3aJadu, BKCHepI/IMeHTa, HCcCiacaoBaHusl,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4YETOM 3aaad
MIPE3CHTAIMNA 1 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusamnus:



COCTAaBJIATH IJIaH, AJITOPUTM PEILIEHHUS 3aJ1ayi, BBIOMPATh COCOO pElIeHUs C
y4€TOM HMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ YUETOM HOBOW MH(pOpMaLIUU.

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJJICKT:

BJIAJE€Th HABBIKAMHM  IO3HABATENbHON  pe(JeKcHuH KaK  OCO3HaHUS
COBEPIIAEMBIX JI€UCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIAACTh
croco0amMu CcaMONpPOBEPKHU, CAMOKOHTPOJS MpoLecca M pe3yibTaTa pEelIeHUs
MaTeMaTHUYECKOM 3a/1auu;

IpPEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJauH,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, JaHHBIX,
HaWJEHHBIX OIIUOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3yJIbTaTa LN U YCIOBUAM, OOBSICHATH MPUIUHBI
JOCTUKEHUSI WIIK HEJOCTUKEHUS pe3yJIbTaTOB JEATEIbHOCTH, HAXOIUTh OIINOKY,
JIaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHAas 1eATEJIBHOCTD:

NOHUMATh M MCHOJb30BATH MPEUMYIIECTBA KOMAHAHOW W WHAUBUIYAJIBHON
paboThl MpU pemeHuH y4eOHBIX 3aJady, MNPUHUMATh LEeJdb COBMECTHOM
NESATENBHOCTH, TJIAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThI, pacrpeaeisiaTh
BUJIbI pabOT, JIOTOBAapUBATHCS, OOCYX AaTh IMPOIECC W PpPe3yJbTaT padoTHI,
0000111aTh MHEHUSI HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B IPYNNOBBIX (opMax paboThl (0OCyxkaeHUS, OOMEH MHEHUH,
«MO3TOBbIE INTYpMBD» M HWHBIE), BBIIOJIHATH CBOIO YacTh pabOThl U
KOOPAMHUPOBATh CBOM JCHCTBUS C JPYTMMH YI€HAMU KOMAaH[bl, OLIEHUBATh
KauecTBO CBOETro BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YYaCTHHKaMU B3aUMOJICHCTBHSL.

INPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kinacca oOyyaromuiicss Hay4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMHU TMOHSATHUSMH CTEPEOMETPUH TIPU
pEIIeHUH 33724 U MTPOBEJACHUHN MAaTEMAaTHUYECKUX PACCYKICHU;

e TPUMCHATH aKCHOMBI CTEPEOMETPUU M CIICJACTBUS W3 HHUX IIPH PEHICHUHU
rCOMETPUUCCKUX 3a]1aY;

e KJIACCH(PUIIMPOBATh B3aUMHOE PACIOJIOKEHHUE TMPSMBIX B TPOCTPAHCTBE,
TUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO ONEPHUPOBATH TMOHATHUSAMH, CBS3aHHBIMH C yIjaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMA B TPOCTPAHCTBE, MEXKIY MPAMON U
IUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSMU, CBI3aHHBIMU C MHOTOTpPaHHUKAMH,



e CBOOOJIHO pacro3HaBaTh OCHOBHBIC BHUJbl MHOT'OTPAHHUKOB (IpU3Ma,
nupamuzia, MPSMOYTOIBHBIN MapajuieNenumne], Ky0);

e KJIACCH(UIIUPOBATH  MHOTOTPAHHUKH, BbIOMpas  OCHOBaHWS IS
KJaccuuKaIum;

e CBOOOJIHO OMEpUPOBATH TMOHSITUSMH, CBSI3aHHBIMH C  CEUCHHEM
MHOTOTPAHHUKOB IJIOCKOCTHIO;

e BBINOJIHSTH napasuiesibHOE, LIEHTPaJIbHOE U OpPTOTrOHAIBHOE
MPOCKTUPOBaHKE (HUTYp HA TUIOCKOCTH, BBIIONHATH M300paxkeHus: Guryp
Ha IJIOCKOCTH,;

e CTPOWUTH CEYEHUS MHOTOIPAHHUKOB PA3IUYHBIMU METOJAMH, BBIIOJHSITH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMAAM  TOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TIpHU3Ma,
NUpaMmuIa), FTEOMETPUUECKUX TeJl C TpUMEHEHUEM (HOpMYIT;

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CHMMETPUSI B MPOCTPAHCTBE, IIEHTP,
OCh M IUIOCKOCTb CHUMMETPHUH, ILIEHTP, OCh M IUIOCKOCTb CHUMMETPHUU
burypsr;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHUCTBHS HaJ BEKTOPAMU;

e pelaTh 3a7a4d Ha JI0KA3aTE€IbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HaXO0XXJICHUE TE€OMETPUYECKUX BEIUYUH, MPUMEHSISI HU3BECTHBIE METOJbI
[IPU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  DBJIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CUCTEMBI IIPU PEILICHUHN CTEPEOMETPUUECKUX 3a]1a4;

e W3BJIEKaTh, MPeOoOpPa3OBBHIBATH M HHTEPIPETUPOBATH HWHGOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHATH TMOJYYCHHBbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh U
aHAJTU3UPOBATh PealbHbIE CUTyallUH, MPUMEHSATH MU3YYEHHBIC MOHSATUS B
mpolecce TIMOWCKA  pEeNIeHUusT MaTeMaTH4ecKd  CPOopMyITHpPOBAHHON
MpoOJIeMbl, MOJEIUPOBATh peajbHbIE CHUTyalldd Ha S3bIKE T€OMETPHH,
UCCJIEN0BATh MTOCTPOCHHBIE MOJIENN C UCIIOJIB30BAHUEM T'€OMETPUUYECKUX
MOHATUM U TEOpeM, ammapara ajareOpbl, pemarbh MPaKTHUYECKUE 3a/auu,
CBSI3aHHBIC C HAX0XKJACHUEM I€OMETPUUYECKUX BEJIUYHH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX JTamax Pa3BUTHS T'€OMETPUU Kak
COCTaBHOM yacTu QyHAaMEHTa pPa3BUTHUS TEXHOJIOTUH.

K xoniy 11 kiaacca oOyyaromuiicss HayquTCs:



CBOOO/IHO OMNEPUPOBATH MOHATUSIMU, CBSI3AHHBIMU C IUJIUHIPUYCCKOU,
KOHUYECKOW U cepuueckord TMOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
MOy YCHHUS;

ONEepUPOBATh MOHATUIMHU, CBSI3AHHBIMU C TEJIaMH BpPALICHUS: IIWIMHIPOM,
KOHyCOM, c(pepoii u mapom;

pacmo3HaBaTh Tela BpamleHus (LMWIUMHAP, KOHYC, cdepa U map) H
OOBSICHAITH CIIOCOOBI MOJyYEHUS TE BpaIlleHNUS,

KJIACCU(PUIIMPOBATH B3aUMHOE PACIONI0KEHUE CPEPhl U MIOCKOCTH;
BBIYKCIIATh BEJMYMUHBI JIEMEHTOB MHOTOTPAHHUKOB M TENl BpalleHUs,
00BEMBI U TUIOMIAJM TMOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpallCHMS,
FEOMETPUYECKUX TEJI C IPUMEHEeHHEM (HOpMYII;

CBOOOJTHO OIEPUPOBATH MOHSTHIMH, CBSA3aHHBIMH C KOMOWHAITUSMU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAHHUK, BIHCAHHBIA B cdepy u
ONMMCAHHBIA OKOJO0 cdepbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpaIllCHHUS;

BBIYUCIISITh COOTHOUICHUS MEXY TUIOIIAISIMU [TOBEPXHOCTEN U 00bEMamMu
IOJIOOHBIX TEI;

U300pakaTh H3ydaemble (PUTYPBI, BBIMOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUSI TeJl BpallCHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH M MPeoOpa3oBbIBATH HH(POpPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (UTrypax, MPEeACTaBICHHYIO Ha
yepTexax U pucyHKax;

CBOOOJTHO OTNEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJIHATH OIEpalluy Ha/l BEKTOPaAMU;

3a/1aBaTh IUNIOCKOCTh YPAaBHEHUEM B JIEKaPTOBOW CUCTEME KOOP/IUHAT;
periaTh reOMETPUUYECKHE 3a/1a4d Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMHU
U TUIOCKOCTSIMHM, BBIYMCIIEHHWE PACCTOSHUM OT TOYKHM JO IUIOCKOCTH, B
1IeJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TMOHSATUSMH, CBS3aHHBIMU C JBWKEHHEM B
MPOCTPAHCTBE, 3HaTh CBOMCTBA JIBUKEHUI;

BBITIOJIHATh HM300pa)K€HWUsST MHOTOTPAaHHUKOB W TEJ BpaIICHUS MPHU
MapaJUIeIbHOM  TIEPEHOCE, LEHTPAIbHOM CUMMETPUHU, 3€pPKAIbHOU
CUMMETPHH, MPU TOBOPOTE BOKPYT MPSIMOM, mpeoOpazoBanusl mogo0us;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TEJ BpAICHUS: CEUCHUs IUTUHIIpA
(mapajuienbHO U NEPIEHIUKYJIIPHO OCH), CEUCHUS KOHYca (TapauieIbHbIe
OCHOBAHHUIO U TPOXOASAIINE YEPE3 BEPILINHY ), CEUEHUS 1Iapa;
UCIIOJIb30BaTh METOJbl TIOCTPOCHUSI CEUEHUW: METOJ CIJIEJIOB, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/ MIEPEHOCA CEKYIIEeH MITOCKOCTH;



JI0Ka3bIBaTh FEOMETPUUYECKUE YTBEPKICHHUS;

MPUMEHSATh TEOMETpUUeCKre (aKThl ISl PEIICHHS] CTEPEOMETPUICCKUX
3a/1a4, NPEANoJIaralmllnX HECKOJIbKO IIaroB pEIICHUs, €CIH YCIOBUS
NPUMEHEHUS 3a/IaHbl B IBHOM M HESIBHOM dopMme;

pemiarh 3aJadyd Ha JOKa3aTelbCTBO MAaTEMaTHYECKUX OTHOIICHUW U
HaXO0KJEHUE T€OMETPUUECKUX BEIUYHH;

MIPUMEHSTH MPOrPAMMHBIE CPEJCTBA M AJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIC
CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKHX 3a]1a4;

MPUMEHATh  TOJYYEHHbIE  3HAHUS  HA  NIPaKTHUKE:  CpPaBHUBATD,
aHaJM3UPOBATh U OLICHUBATH PEAIbHBIE CUTYallUH, IPUMEHATh U3yUYCHHbIC
MOHATHUS, TEOPEMBI, CBOWCTBA B  IMpOILIECCE IMOUCKA  PEHICHUS
MaTeMaTh4ecku  CHOpPMYyIUPOBAaHHOW  MPOOJIEMBI,  MOACIUPOBATH
peanbHbIE CHUTYallMM Ha SI3bIKE T'€OMETPHUH, HCCIEIOBATh MOCTPOCHHBIE
MOJENH C UCIOJb30BAHUEM TE€OMETPUUYECKUX TOHATUHA U TEOPEM,
anmapara anreOpbl, peumarb NPAKTUYECKUE 3a/layd, CBS3aHHBIE C
HaxX0>X/ICHUEM F€OMETPUUYECKUX BEJIMYUUH;

UMETh TpEJCTaBICHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM yacTu (QyHAaMEHTa pPa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KosmnuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
n/n MPOrpaMMbl Bcero Koutpoaburie  Mpaxruyeckue oOpa3oBaTejibHbIE
padoThbI padoThI pecypenI

BBenenue B ctepeoMeTpuio 23 1

B3anmMHOe pacnionoxeHue npsMbIX B 5 1

IIPOCTPAHCTBE

[TapaniensHOCTb MPSMBIX U IJIOCKOCTEH B 3

MIPOCTPAHCTBE

[TeprieHIUKYISIPHOCTD MPSMBIX U o5

IJIOCKOCTEHN B TPOCTPAHCTBE

VYTiIBl ¥ paccTosTHUA 16 1

MHoTOrpaHHUKH 7 1

BexTops! B mpocTpaHcTBE 12

HOBTOPGHI/IG, 000011IeHNe U CUCTEMATU3AIIHS 5 5

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



11 KITACC

KoanvecTBo yacoB DJIEKTPOHHbIE

No 11/ HaunMeHoBaHue pa3/iesioB U TeM Komrponseie  Tpaxriseckue (uudpossbie)

NPOrpamMmbl Bcero o0pa3oBaTejbHbIe

padoThbI padoThI pecypes!

AHanuTHuyecKas reoMeTpus 15 1

[ToBTOpEHME, 06o6meHI:Ie u 15 1

cucTeMaTH3alys 3HaHUH

O0bEéM MHOrOrpaHHHUKA 17 1

Tena BpaieHus 24 1

[Tnomany noBepXHOCTU U 0OBEMBI 9 1

KPYTJIbIX TEJ

JBrxeHus 5} 1

[ToBTOpEHwme, 06o6meHI:Ie u 17 5

CUCTeMaTH3alusl 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0






IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

KosmmyecTBo yacos DJIEeKTPOHHbIE
Ne Hara uudgposbie

Tema ypoka Kontpoasnbie IIpakTn4yeckue
n/n Bcero u3y4eHusi 00pa3oBaTeJIbHbIC

padoThI padoThbI pecypes:

OcHOBHBIE TIpaBUIIa U300PAKEHUS HA
PHUCYHKE INIOCKOCTH, ITapajliIeIbHBIX 1 02.09
IpsSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TonsATHA cTepeoMeTpHun: TOUYKA, IpsIMas,

IUIOCKOCTB, TPOCTPAaHCTBO. OCHOBHEIE

npaBujIa N300paKEHUs Ha PUCYHKE 1 04.09
TUIOCKOCTH, MapajlIeIbHBIX TPSIMBIX

(0Tpe3KoB), cepeauHbl OTpe3Ka

IlonsTus: MNEPpECCKaromureCs IMIOCKOCTH,

IIEpECEKAIOIINECS IPSIMast U IIIIOCKOCTD; 1 04.09
MOJIYIIPOCTPAHCTBO

[lonsTus: nepecekaromuecs mIOCKOCTH,
IIepeCcEeKaroIuecs npsiMast U IIIOCKOCTh, 1 09.09
MOJIYIIPOCTPAHCTBO

MHororpaHHUKH, U300paKeHue
NPOCTEHIINX MPOCTPAHCTBEHHBIX (QUTYD, 1 11.09
HECYIIECTBYIOIINX 0OBbEKTOB

MHororpaHHUKH, U300pakeHHue
HPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYD, 1 11.09
HECYILECTBYIOLINX 00BEKTOB

AKCHOMBI CTEPEOMETPUH U NIEPBBIE 1 16.09



CIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIE
CJIEICTBHS U3 HUX

18.09

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE
ciencTBus U3 HUX. CIIocoObI 3aJaHus
MPSIMBIX U IJIOCKOCTEN B TPOCTPAHCTBE.
O06o03Ha4YeHUs TPSIMBIX U TIIOCKOCTEH

18.09

10

11

12

N3o0pakenue ceueHuit mupamMusl, Kyoa u
PU3MBI, KOTOPbIE IPOXOIAT YEPE3 UX
p€bpa. M3o0pakeHue nepecedeHust
MOJIYYEHHBIX IUIOCKOCTeN. PackpamBanue
IIOCTPOEHHBIX CEYECHNUH PA3HBIMU LIBETAMU

N300pakeHnne ceueHuit nmupamMusl, Kyba u
IPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé6pa. N3o0paxeHue nepecedeHms
IIOJIY4E€HHBIX IUIOCKOCTeN. PackpammBanue
IIOCTPOEHHBIX CEYCHHUH PA3HBIMU LIBETAMU

N3o0pakenune ceueHnit mupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOAAT Y€pPE3 UX
p€bpa. M3o0pakeHne niepecedcHus
MOJTYYEHHBIX IJIOCKOCTEH. PackpaiimnBanue
MMOCTPOCHHBIX ceueHni Pa3sHBIMU LIBETAMU

23.09

25.09

25.09

13

14

N300pakenne ceueHnit mupaMusl, Kyoa u
NPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 X
p€bpa. M3o0pakeHne niepecedeHust
MOJIYYEHHBIX IJI0CKOCTEN. PackpammBanue
IIOCTPOEHHBIX CEYEHUI Pa3HbIMU IIBETaMH

Merton creoB it MOCTPOSHUS CeUEHUN

30.09

02.10



15

16

17

18

19

Merton cie10B A1 TOCTPOCHUS CEYEHHH.
CBolicTBa niepece4eHU MPSIMBIX U
IIJIOCKOCTEH

Merton cneaoB il TOCTPOCHUS CEUCHMIA.
CBoiicTBa niepeceueHuil MPsIMbIX U
IUIOCKOCTEHN

[TocTpoenue ceuenunii B nmupamue, Kyoe
o TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEXKEH U 3aIUCh 11aroB
MOCTPOEHUS

[TocTpoenue ceuenunii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEXKEH U 3aIllUCh IAroB
MOCTPOEHUS

[TocTpoenue ceuennii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YepPTEKEN U 3aIUCh 11aroB
MOCTPOCHUS

02.10

07.10

09.10

09.10

14.10

20

[MoctpoeHue ceuenuit B mupamuse, Kyoe
o TpéM Toukam Ha péopax. Coznanue
BBIHOCHBIX YE€PTEKEH U 3aIKCh IIaroB
MIOCTPOCHHS

16.10

21

[ToBTOpenue mnanumerpun: Teopema o
IPONOPLUOHATBHBIX oTpe3kax. [logobue
TPEYroJIbHUKOB

16.10

22

HOBTOpeHI/IC IIaHUMCTPHU: TeopeMa
Menenas. PacueTsl B CCUCHHUSIX Ha
BBIHOCHBIX YCPTCIKAX. I/ICTOpI/Ifl Pa3sBUTUA
IJIAHUMCTPHUU U CTCPCOMETPUHN

21.10



23

24

25

KoHTponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

B3anMHOe pacnionoxeHue npsMbIX B
npoctpancTBe. CKpelBaroImuecs
npsimble. [Ipru3Haku ckpemuBarommxcs
npsaMeIx. [lapannensHble npsmble B
IIPOCTPAHCTBE

Teopema o CylieCTBOBaHUU U
€MHCTBEHHOCTH MPSMOM MapaijiesibHOM
JTAaHHOU MPSIMO, IPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeKallled Ha JaHHOMN
npsMoil. JleMMa o nepecedeHun
napaieIbHBIX MPSAMBIX IJIOCKOCTHIO

23.10

23.10

28.10

26

[TapannensHOCTb TpeX NpsiMbIX. Teopema o
TPEX MapajuIeIbHbIX NPsMbIX. Teopema o
CKPELIUBAIOIIMXCSA MPAMBIX

30.10

27

[TapanienbHO€ MPOEKTUPOBAHHE.
OcHoBHBIE CBOICTBA MapaIEIBLHOTO
npoektupoBanus. M3o0paxeHne pa3HbIx
¢uryp B napajienbHONH NPOEKIUU

30.10

28

29

30

LlenTpanbHas MpoeKLUs. YTOJI ¢
COHANPABJICHHBIMA CTOPOHAMH. YTOII
MEX1y MPSIMBIMHU

3aayn Ha J10Ka3aTeIbCTBO U
HCCIIENOBAHUE, CBA3AHHBIE C
paconoXeHUeEM MPSIMBIX B IIPOCTPAHCTBE

[ToHsATHA: MapauIeIBHOCTD MPSAMON U
IJIOCKOCTH B MpocTpaHcTee. [Ipu3nak
[1apaJuUIEIbHOCTU IPAMOU U IUNIOCKOCTH.

11.11

13.11

13.11



31

32

33

34

35

36

CaolicTBa mapauieIbHOCTH TPsIMOH 1
MJI0CKOCTH

FGOMeTpI/I‘IeCKI/Ie 3aJa4d Ha BBIYUCJICHUEC U
J0Ka3aTcJIbCTBO, CBA3aHHBIC C
MapayiCJIbHOCTHIO MIPAMBIX U IUIOCKOCTEH
B IIPOCTPAHCTBEC

[TocTpoenue ceuenus, MPOXOIAIIETO YEPE3
JAHHYIO MIPSMYIO Ha 4epTexe U
NapajuieIbHOTO ApYyrou npsamoi. Pacyér
OTHOIIICHUH

[TapannensHast npoeKUUs, IPUMEHEHHE JJISI
MIOCTPOEHUS CEYCHUH KyOa
napasuienenumena. CBorcTa
napajiesenuneaa U Mpru3Mbl

[TapannensHele miockocty. [pusnaku
NapaJlIeIbHOCTH JIBYX IUIOCKOCTEH

Teopema 0 mapajieIbHOCTH U
CAUHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[HIJ.IGfI
4yepe3 TOUKY, HE MPUHAIICKALLYIO TaHHON
IJIOCKOCTH U CJICJICTBUS U3 HEE

CaolicTBa napamieabHbIX MIIOCKOCTEN: O
HapasiebHOCTH NMPSIMBIX [I€peceueHust
IIpH IEPECEUECHUHN IBYX TapalJIEIbHBIX
IJIOCKOCTEN TpeThe

18.11

20.11

20.11

25.11

27.11

27.11

37

CBoiicTBa MapaJICIbHBIX TUIOCKOCTEH: 00
OTpe3Kax NapajyiesbHbIX IPSIMBIX,
3aKIIOYEHHBIX MEK/Ty MapajuieIbHbIMU
MJIOCKOCTSIMU; O TIEPECEUEHUH TIPSIMOH C
JBYMSI MTapajIeTbHBIMU TUIOCKOCTSIMU

02.12



38

39

40

[ToBTopenue: Teopema ITudaropa Ha
IUIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHUS
MPSIMOYT'OJIBHOT'O TPEYTOJIbHUKA
CaoiicTBa Ky0a U IpSIMOYTOJIBHOTO
napasulieJenune1a

04.12

04.12

09.12

41

42

43

44

45

46

47

48

Brruncnenue JuiH 0Tpe3KOB B KyOe U
IIPSIMOYT'OJIBHOM I1apajuleIICIIUIIe e

[leprieHAMKYASIPHOCTH NPAMOUN 1
mockoctu. [Ipu3Hak
NEPIEHIUKYISIPHOCTU IPSIMOU U
MJI0CKOCTH

[IeprieHIMKyYIAPHOCTH NPSAMOU U
mockoctu. [Ipu3Hak
NEPHEHANKYIISIPHOCTH TIPSIMOM U
IJIOCKOCTH

Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOU, IPOXOAAIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
NEPHEHANKYJISIPHOHN K IIJIOCKOCTH

[InockocTu U nepneHAUKYISIPHbIE UM
IpsIMblE B MHOTOTpaHHHUKaX

[InockocTy ¥ NEpNEHAUKYISPHBIE UM
IpsIMblE B MHOTOTpaHHHUKaX
[lepnieHIuKyIsIp ¥ HAKJIIOHHAS.
[TocTpoeHne neprneHuKyIsgpa U3 TOYKU Ha
IPSIMYIO

[lepnienauKynsap U HAKIOHHAS.

11.12

11.12

16.12

18.12

18.12

23.12

25.12

25.12



[TocTpoeHne neprneHuKyIIsapa U3 TOYKU Ha
IPSIMYIO

Teopema o Tp€X NEPHEHANKYIIAPAX

49 13.01
(mpsimast u oOpaTHas)

50 Teopema o TpEX NEpPHEHANKYIIAPAX 15.01
(mpsimast 1 oGpatHas) '

51 VYron Mexay CKpelrBaroIMMUCs 15.01
MPSIMBIMU
[Touck nepneHauKyISPHBIX IPSIMBIX C

52 IIOMOIILIO NIEPIEHIUKYIIAPHEIX 20.01
IJIOCKOCTEN

53 OpTOroHaJIbHOE MTPOCKTUPOBAHUE 22.01
[TocTpoenue ceuenuii Kyoa, MPU3MBI,

54 MPaBUILHON MUPAMU/IBI C TOMOIIBIO 22.01
OPTOTOHAJILHOUN MPOEKIINH
[TocTpoenue ceueHuit Kyoa, MPU3MBI,

55 MPaBUIbHON MUPAMH/IBI C TOMOLIBIO 27.01
OPTOrOHAJIBHOM ITPOEKLIMU
CumMmMeTpHsi B IPOCTPAHCTBE

56 OTHOCHTEJBbHO MIockocTu. [lnockoctu 29.01
CUMMETpUI B MHOT'OTpaHHUKAX

57 [Ipu3Hak neprneHauKyJIApHOCTH IPSIMOU U 29 01
IUIOCKOCTH KakK CJIEJICTBUE CUMMETPUU
IIpaBunbHBIE MHOTOTpaHHUKH. Pacuér

58 . 03.02
PacCcTOSIHUM OT TOYKH JI0 IIIOCKOCTH

59 HpaBI/IJ'IBHIiIe MHOTOTpaHHUKH. Pacuér 05.02
PAcCTOSIHUM OT TOYKH J0 MIIOCKOCTH

60 CriocoObI OMYCTUTh TIEPIICHAUKYJIISPHI: 05.02



61

62

CUMMETpPHUS, CABUT TOUKHU IO
napajIeIbHOU NPSMOU

CnBur no HenapauieabHON IPSIMOH,
W3MEHEHHUE PACCTOSTHUM

Kontponsnas padora "B3anmuoe
PacroJI0KEHUE NPSAMBIX U INIOCKOCTEN B
npocTpaHcTse"

10.02

12.02

63

IToBTOpEHME: Yroyl MEKAy NPSMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMA
KOCHHYCOB

12.02

64

65

66

67

[ToBTOpEHME: Yyroi MexIy
CKpELIUBAIOIIMMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

reOMeTpI/I"IeCKI/Ie METOAbI BEIYHMCIICHUA

yriia MCXKAY IIPSAMbBIMU B MHOI'OTPpaHHUKAX

JIByrpanHsbIil yroia. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPaHHOIO yria

[lepnennukynspHeie niaockoctu. CBoiicTBa
B3aMMHO NEPIEHANKYIISPHBIX MNIOCKOCTEN

17.02

19.02

19.02

26.02

68

69

70

[Ipu3Hak nepneHIuKyIsIpHOCTH
IJIOCKOCTEM; Teopema o0 IpsiMOi
MepeCceveHUs IBYX IIOCKOCTEN
NEPIEHANKYJISIPHBIX TPEThEH IIIIOCKOCTH

[IpsiMoyromibHbII napamuienenunesn; Kyo;
U3MEpPEHUs], CBOMCTBA IPSIMOYTOJIBHOTO
napaJenenumnena

Teopema o nuaroHasu NpSMOYroJbHOTO

26.02

03.03

05.03



71

72

Mnapauiejenuicaa u CJICACTBUC U3 Heé

CrepeoMeTprUUECKHE U TPUKJIIATHBIE
3a/1auu, CBSA3aHHBIE CO B3aUMHBIM
PacCIOI0KEHUEM MPAMBIX U TUIOCKOCTH
[ToBTOpEeHME: CKpEIIMBAIOIIUECS MIPSMBIE,
napajiCJIbHbIC IIJIOCKOCTU B CTaHAAPTHBIX
MHOI'OIrpaHHHUKaXx

05.03

10.03

73

[Tapa napaynenbHbIX IUIOCKOCTEH Ha
CKPELIMBAOIINXCS MTPSAMBIX, PACCTOSTHUE
MEXIY CKPEIUBAIOIIMMUCS IIPSIMBIMU B
IIPOCTBIX CUTYaLHsAX

12.03

74

75

76

77

78

79

80

PaccrosHue oT TOUKH J0 IINIOCKOCTH,
PACCTOSIHUEC OT HpﬂMOﬁ A0 IIIIOCKOCTHU

Brruncnenue paccTosHUI MEXITY
CKPEUIMBAIOIIUMHUCS IPSIMBIMH C IIOMOIIBIO
NEPHEHANKYIISIPHON IIIOCKOCTH
TpéxrpaHHblil yroi, HEpaBEHCTBA IS
TpexrpaHHbIX yrioB. Teopema I[Tudaropa,
TEOpPEMBbI KOCUHYCOB U CUHYCOB JIJIsI
TPEXTPAaHHOTO yIJIa

DNIeMEHTHI ChEPUIECKON TeOMETPHH:
reoJIe3NYECKUE JINHUU Ha 3emiie

Konrtponsnas padora "Yrisl u
paccrosiHus"

CucremaTtu3zanus 3HaHui "MHOrorpaHHUK
Y €T0 DJIEMEHTHI"

[Inpamua. Bunel nupamun. [IpaBunpHas
nupaMuja

12.03

17.03

19.03

19.03

24.03

02.04

02.04



[Tpusma. [Ipsimast U HaKJIIOHHAS TIPU3MBI.

81 1 07.04
[IpaBuibHas npusma

82 [Tpsamoit napannvenennnez[, 1 09.04
IPSIMOYTOJIBHBIN TTapajuieNenune, Kyo

83 Blzmymme MHOTOTpaHHHUKH. Teopema 1 09.04
Ditnepa
Beimykibie MHOTOTpaHHUKU. Teopema

84 Diinepa. [IpaBuiibHbIC U TIOJYIPABUIIbHBIC 1 14.04
MHOTOTPAaHHHKHU

85 KonTtponbsHas pabora "MHuororpaHHuKu" 1 16.04

86 [TonaTne BeKTOpa Ha MIOCKOCTHU U B 1 16.04
POCTPAHCTBE

87 CymMma BEKTOpOB 1 21.04

88 Pa3zHocTh BEeKTOpOB 1 23.04

89 [IpaBumno napannenenuneaa 1 23.04

90 YMHOKEHHE BEKTOpA HA YHCIIO 1 28.04
Paznoxenue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIS)KAIIUX B OTHOU 1 30.04
TUIOCKOCTH

92 CkansipHoe pou3BeICHUE 1 30.04

93 Brranciienue yria Mexay BEKTOpaMH B 1 05.05
IPOCTPAHCTBE

94 [Ipocreiimue 3a1a4u ¢ BEKTOpaMu 1 07.05

95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 07.05

96 [Ipocreiimme 3a1aun ¢ BEKTOPaMH 1 12.05

97 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1 14.05

98 O06o0muIeHrne U cucTeMaTU3aIus 3HAaHUI 1 14.05




99 O06o01eHre u cucTeMaTr3alis 3HaHUK 1 19.05
100 Hrorosas koHTpoNIbHAS paboTa 1 21.05
101 Hroropas koHTposbHas paboTa 1 21.05
102 O00011IeHME U CUCTEMATU3AaLU 3HAHUN 1 26.05

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102



11 KITACC

KonuyectBo yacos DJIEeKTPOHHbBIE
HMara uudposbie
Nen/m  Tema ypoka Kontpoabubie IIpakTHueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThl padoThbI
pecypcebl
1 IToBTOpenue TemMsl "KoopauHaTsl BEKTOpa 1 02.09
Ha TUIOCKOCTH U B IPOCTpaHCTBE" '
5 IToBTOpenue temsl "CkaiisipHOE 1 04.09
IIPOU3BE/IEHNE BEKTOPOB" '
3 [ToBTOpenue Temsl "BeranciieHne yria 1 04.09
MEX/y BEKTOpaMHU B IPOCTPaHCTBE" '
4 [ToBTOpEHME TeMbl "Y paBHEHHE IPSIMOH, 1 09.09
NPOXOIAIIEH yepes3 ABe TOYKH" '
5 YpaBHEHHE IIJIOCKOCTH, HOPMaJlb, 1 11.09
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE ITOCKOCTH, HOPMAJIb, 1 11.09
ypaBHEHHE TIOCKOCTH B OTpe3Kax
7 Bekropnoe mpousBeneHue 1 16.09
3 JIuHeiiHble HEPABEHCTBA, TUHEUHOE 1 18.09
IPOrpaMMUPOBAHUE '
9 JIuHeiiHble HEPABEHCTBA, TUHEUHOE 1 18.09
NpOrpaMMHUPOBAHHUE '
10 AHanuThyeckue MEeTo/Ibpl pacuéTa yria 1 53.09
MEX/1y NPSIMbIMU B MHOTOI'PaHHUKAX '
1 AHanuTUYECKHEe METObI pacuéTa yria 1 2509
MEXY INIOCKOCTSIMA B MHOTOI'PaHHUKAX '
12 dopMya pacCTOSTHUS OT TOYKH JI0 1 25.09



INIOCKOCTH B KOOpAHWHATaXx

Haxoxnenue paccTostHuM OT TOYKH 10

13 30.09
TIJIOCKOCTH B Ky0Oe
Haxoxnenue pacctosiHui OT TOYKHU 10

14 P ’ 02.10
IIJIOCKOCTH B IIPABUJIBHOW IMUPAMHUJIE
Kontposnbnast pabota "AHamuTudeckas

15 | 02.10
reoMeTpus
CeueHusi MHOTOIPaHHUKOB: CTaHAapTHBIE

16 P P 07.10
MHOTOI'PaHHUKH

17 CeueHnsi MHOTOIPaHHUKOB: METO/ CJIEI0B 09.10
CeueHrss MHOTOTPAaHHUKOB: CTaH/IAPTHBIE

18 IIOCKOCTH, TIEPECCUCHUS TIPSIMBIX U 09.10
IJIOCKOCTEMN
[TapamienbHbIE IPSIMBIE U IIJIOCKOCTH:

19 14.10
MapaJyieIbHbIE CEYEHUS
[TapaienbHbIE IPSIMBIE U IIJIOCKOCTH:

20 . o 16.10
pacy€T OTHOLICHUI
[TapaienbHbIE TIPSMBIE U IIJIOCKOCTH:

21 YTIIBI MEXKTY CKPEITUBAIOIIIMMHUCS 16.10
MPSAMBIMHA
[lepneHquKynsipHBIE IPSAMBIE U
IJIOCKOCTH: CTAHJAPTHBIE ITapbl

22 P - 21.10
MEPIICHANKYISAPHBIX IUIOCKOCTEN U
IPSAMBIX, CHMMETPUN MHOTOI'PAHHUKOB
[lepnienquKkynsipHBIE IPAMBIE U

23 TJIOCKOCTH: T€OpEMa O Tpex 23.10
MEPIICHANKYIIApax

24 [IepnenquKynsipHBIE IPSAMBIE U 23.10



25

26

27

IIJIOCKOCTHU: BBIYMCJIICHHUA AJIMH B
MHOT'OrpaHHHUKax

[ToBTOpEHME: TIOIAAN
MHOTOYTOJIEHUKOB, (GOPMYIIbI JIJIs
iomiaaen, cooopaxeHust moa00us

IToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, ()OPMYJIbI JIJIs
101 IeH, COOOPaKEHHMSI TIOT00MSI
[ToBTOpenue: mionanu
MHOTOYTOJIEHUKOB, ()OPMYJIBI TS
101 e, COOOpaKEeHUsI TIOT00MST

28.10

30.10

30.10

28

29

30

31

32

33

34

[lomaay ceyeHnii MHOTOTPaHHUKOB:
IJI0ILIa M TOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKECHHSI TOA00MS

[Tnomaau ceueHnit MHOTOTPaHHHUKOB:
IUIOLIaIM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHHsI TOA00MS
Kontponbnas padota "[loBTopenue:
MHOTOTPaHHHKH, CCUYCHUS
MHOTOT'PaHHUKOB"

O6béM Tena. O6beM MPSIMOYTOIBHOTO
napaJiesienunea

3amaun 06 yaBoeHUH Ky0a, 0 KBaapaType
Ky0a; 0 TPUCEKIIUH yTiia

CTepeOMeTpI/I‘-IeCKI/IC 3aaa4u, CBA3aHHBIC C

00BEMOM MPSIMOYTOJILHOTO
napasienenunena

HpI/IKHaI[HBIe 3aJa4u, CBA3aHHBIC C

11.11

13.11

13.11

18.11

20.11

20.11

25.11



BBIYHCJIEHHEM 00BEMA IpsAMOYT'OJIBHOTO

napajuieNenunena

35 OO0BEM TIPSIMOI TIPH3MBI 27.11

36 CrepeomeTpuuecKkue 3aJ1a4u, CBI3aHHbIE C 2711
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI '

37 [Ipuknagueie 3a1a4m, CBI3aHHBIE C 02.12
00BEMOM TIPAMOI MPU3MBI '
Brrancierne 0606EMOB TEJT ¢ TTOMOIIBIO

38 onpenenéHHoro uHTerpana. O0oneEM 04.12
HAKJIOHHOM IPU3MBI
Brruncienue 00bEMOB T ¢ IIOMOIIBIO

39 onpenenéHHoro uaTerpana. O0néM 04.12
TTUPAMH/TBI

40 dopmyna 06béMa nmupamuasl. OTHOLICHHE 09.12
00BbEMOB IIUPAMUJI C OOLIMM YIIIOM '

41 ®dopmyna 00bEMa nupamuabl. OTHOIICHHE 112
00BEMOB MUPaMUJL C OOIIUM YTIIOM '

42 CrepeomeTpHuuecKue 3aa4u, CBI3aHHBIC C 1112
00bEMaMU HAKJIOHHOH MTPU3MBI '

43 CrepeomeTpuuecKkue 3aJ1auu, CBsI3aHHbIE C 16.12
00BEMaMU THUPaAMUJIBL ’
[Tpuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBsI3aHHBIE C 00HEMOM HAKIOHHOM 18.12
MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OO0bEMBI 18.12
Ten", CBSI3aHHBIE C 00BEMOM TTUPAMHUIBI '

46 [Ipumenenne o0bEMOB. Briunciienne 23.12

PaCCTOAHUA OO0 IMJIOCKOCTHU



Kontponbhas padota "O0bEM

47 | 25.12
MHOTOTpaHHHUKA
[unuaapudeckas MOBEPXHOCTD,

48 oOpa3zyrommue MUITHHIPHIESCKO 25.12
MMOBEPXHOCTH

49 Hunuaap. [pssMoi KpyroBod HUIMHIP. 13.01
[Tnommaas MOBEPXHOCTH LMIMHIPA '

50 Konunueckasi moBepXHOCTh, 00pa3yroIue 15.01
KOHHYECKOU NoBepxHOCcTH. KoHyC '
CedeHune KOHyca MIOCKOCTBIO,

51 . 15.01
napajyieNbHON MI0CKOCTH OCHOBAHUS
VYceu€nnslii konyc. M3o0paxenue

52 . 20.01
KOHYCOB U YCEUEHHBIX KOHYCOB
[Tnomaas 60KOBOM OBEPXHOCTH U

53 " P 22,01
MTOJTHOM IMMOBEPXHOCTH KOHYCa
ITmomane OOKOBOI MOBEPXHOCTH U

54 " P 22,01
MOJIHOM MOBEPXHOCTH KOHYCA
CrepeomeTpuuecKme 3aa4 Ha

55 JI0Ka3aTeJIbCTBO U BEIYHCIIEHHE, 27.01
IIOCTPOCHUEM CEUECHUN IMINH/PA, KOHYCa
CrepeomeTpuueckme 3a1a4u Ha

56 I0KA3aTEIbCTBO U BEIYUCICHUE, 29.01
ITOCTPOCHHUEM CEUYCHHI IIWIMHIPA, KOHYyCa
[MpuknanHbie 3a1a4u, CBsI3aHHBIC C

57 P ’ 29.01
[WTHHIPOM
[Ipuknannele 3a1a4m, CBsI3aHHBIE C

58 P ’ 03.02
HUIHHIPOM

59 Cdepa u map 05.02



60

61

62

63

Ilepeceuenue cheps! 1 mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. By u n3o6paxenue mapa

[lepeceuenue cheps! u mapa ¢
ockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. Bun u n3o6paxenue mapa

VYpasuenue chepsl. [Lnomans chepst u e
yacTein

Cummerpust chepsl u mapa

05.02

10.02

12.02

12.02

64

65

66

67

68

69

70

CrepeoMeTpHyecKHe 3a1a9i Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
CBsI3aHHBIE CO c(hepoil u mapom,
MOCTPOCHUEM MX CCUCHHH MIIOCKOCTHIO

CrepeoMeTprUeCKHE 3a/1a4d HA
JTI0Ka3aTeJIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIE cO cepoit U Mapom,
MOCTPOEHUEM UX CEUEHHH MIIOCKOCTHIO
[Ipuknanueie 3a1a4u, CBSI3aHHBIE CO
chepoit u mapom

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYUCJICHUSA B OKPYKHOCTH, CTAHAAPTHLIC
noxooust

Paznuunble KOMOMHAIIMY TEJ BPAIIEHUS U
MHOTOTPaHHUKOB

3anauu o reMe "Tena v NoBepXHOCTH
BpatieHus"

3anaun no teme "Tena U MOBEPXHOCTH
BpaieHus"

17.02

19.02

19.02

26.02

26.02

03.03

05.03



71

72

73

Kontponbras padota "Tena u
MIOBEPXHOCTH BpaleHus"

O6nem mumHapa. Teopema 00 00bEME
MPSIMOTO HMJIMHJpA

Brrancenue 00EMOB TEIT C TOMOIIBIO

ornpenenéHHoro uHTerpana. OosEM
KOHYycCa

05.03

10.03

12.03

74

IInowanu OOKOBOU U IOJIHOM
MTOBEPXHOCTH KOHYCa

12.03

75

76

77

78

79

CrepeomeTpHruecKue 3a/1a4u, CBI3aHHBIC C
BBIYUCIICHHEM 00BEMOB ITWITMHPA,
KOHYca

[Ipuknagueie 3agaun mo teme "OO0bEMBI U
IJI0IIaAu OBEpXHOCTEN Ten"

O06bEM 11apa u MapoBOTO CEKTOPA.
Teopema 06 00béMe mapa. [lnomans
ctheprl. CTepeoMeTpuIeCcKre 3a/1a4H,
CBsI3aHHBIE C BEIYMCIICHUEM 00BEMOB
rapa, IrapoBoOTO CErMEeHTa U IIaAPOBOTO
CEeKTOpa

[Mpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CB3aHHBIE C 00BEMOM Iapa u
omaaso cepbl. COOTHOMIEHUS MEKITY
IJIOIIA MU TTOBEPXHOCTEH U 00bEMaMH
MOIOOHBIX TEN

[TogoOHbIE Tena B MPOCTPAHCTBE.

N3menenne 06bEéMa mpu moao0ouu.
CrepeomMeTpHUeCKHUE 3a/1a4H, CBI3aHHBIC C

17.03

19.03

19.03

24.03

02.04



80

81

BBIYHCIICHHEM 00BbEMOB Tell U TIOIaeH
MMOBEPXHOCTEN

Kontponbnas pabora "[lnomanu
MTOBEPXHOCTU U 00BEMBI KPYTIIBIX TEN"
JBuxenus npocrpancTsa. OToOpakeHus.

JIBukeHus U paBeHCTBO Guryp. Oomume
CBOICTBA JBUKECHUI

02.04

07.04

82

Buael n1BukeHMII: napauieIbHbII
MEPEHOC, IEHTPAJIbHASI CHMMETPHUS,
3€pKaJbHAsi CHMMETPHS, TOBOPOT BOKPYT
psAMON

09.04

83

84

85

[Ipeo6pazoBanus mogoowus. [Ipsmas u
cdepa Ditnepa

I'eomeTprueckue 3a1a4n Ha IPUMEHEHHE
JBIKCHUS

KonrtponsHas padora "BekTops! B
npocrtpaHncTae"

09.04

14.04

16.04

86

87

88

Ob6o6maromee nopropenue 11 noHsaTuit u
MeTO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTeMAaTH3allus 3HAHUIA:
"[TapaienbHOCTh NPSAMBIX U IIIOCKOCTEN
B IIpocTpaHcTBE"

Ob6o6maroree nopropenue 11 noHsaTuit u
METOJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTeMAaTH3allis 3HAHUIA:
"BexTops! B mpocTpaHcTee”

Ob6o6maroree noropenue 11 nmoHsaTuit u
MeTOJI0B Kypca reomeTpuu 10-11

16.04

21.04

23.04




89

90

91

92

KJIaCCOB, CUCTEMAaTHU3alMsl 3HAHUI:
"BexTops! B mpocTpaHcTBe”

O6o61maromiee nopropenue 11 nouaruit u
MeTO0B Kypca reomeTpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIMsl 3HAHUM:
"O06beM MHOTOrpaHHHUKA"

O6o061matomiee nopropenue 11 nouaruit u
MeTO0B Kypca reomeTpun 10-11
KJIACCOB, CHCTEMAaTH3alysl 3HAHUM:
"O6beM MHOTOTrpaHHUKA"

O6o6mmatomiee nopropenue 11 nouaruit u
MeToA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTHU3allMsl 3HAHUI:
"ILmommanu MoBepXHOCTH U 00BEMBI
KpyIJbIX Ten"

O6o61maromiee nopropenue 11 nouaruit u
MeToA0B Kypca reomeTpun 10-11
KJIACCOB, CUCTEMAaTH3aIUsI 3HAHUM:
"ILmomanu MOBEpXHOCTH U 0OBEMBI
KpYyIJIbIX TET"

23.04

28.04

30.04

30.04

93

HroroBas koHTponbHas paboTa

05.05

94

95

96

HroroBas koHTponbHas paboTa

[ToBTOpeHuE, 0600MIEHNE U
cUCTeMaTH3aIUs 3HAHUH

Hcropus pa3BuTHs CTEPEOMETPUH KaK
HayKH U €€ poJIb B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

07.05

07.05

12.05



97

98

99

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ pOoJib B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcrtopus pa3BuTHs CTEPEOMETPUN KaK
HayKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Wcropus pa3BuTHs cTEpeOMETPUH Kak
HayKHU U €€ poJib B pa3BUTHHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

14.05

14.05

19.05

100

HcTopus pa3BUTHs CTEpeOMETPUH KaK
HayKH " €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

21.05

101

WcTopus pa3BUTHs CTEpeOMETPUH KaK
HayKH 1 €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)KEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

21.05

102

Hcropus pa3Butus cTepeoOMETPUN Kak
HAYKH U €€ POJIb B pa3BUTHH
COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

102

26.05






YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

I'eometpust. 10-11 xmacc (6a30BbIii U yTiTyOJIEHHBIN YPOBEHB) M. ;
[Ipocsemenne, 2020r

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

e (OoO0pa3oBarenbHas miatdopma "AKmace" https://www.yaklass.ru
bu6mnorexa IJOK

OTKpBITHIN OaHK 3aJlaHui 110 MaTemMaTuke WWW.fipi.ru
@denepanbHbIi UEHTP TECTUPOBAHUSA WWW.IUstest.ru

Pemry EI'D https://ege.sdamgia.ru



https://www.yaklass.ru/
http://www.fipi.ru/
http://www.rustest.ru/




