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MNOACHUTEJIBHASA 3AIIMCKA

['eomerpust siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHusi, Tak Kak 00€CreYMBaET BO3MOKHOCTh U3YUECHUS JUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIMPaBIEHHOCTH W TPEAMETOB TYMAaHHTAPHOTO ITUKJIA.
[TockonmpKy  JIOTHUECKOE  MBINIUICHHE,  (opMupyeMoe TpH  HU3yUYCHUU
OOyYarOIIMMUCS TTOHSITHUIHBIX OCHOB T'€OMETPHUH, IIPH JI0KA3aTEeIIbCTBE TEOPEM H
MOCTPOEHUU LIETIOYKU JIOTHUECKUX YTBEP>KICHUHN MPHU PEIICHUH F€OMETPUYECKHUX
3a/a4, YMEHHE BBIIBUTaTb H OINPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS TIPH PEIICHUH 337]a4 €CTeCTBEHHO-HAYYHOT'O IHUKJIA, B YaCTHOCTHU
bu3nueckux 3amay.

[{eas ocBoeHUs mporpaMMbl yaeOHOTO Kypca «I'eomeTpus» Ha yriyOonéHHOM
YpPOBHE — pa3BUTHE WHJIUBUAYAJIbHBIX CIHOCOOHOCTEM O0OydYaromuxcsi Mpu
WU3YYCHUU TEOMETPUH 4Yepe3 oOeCredeHHe BO3MOKHOCTH TMPUOOpETEHUsS U
UCIIOJIb30BaHUsl Oojee TiyOOKHMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUH,
cnenupUIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIICITHOTO MPO(heCCHOHATHHOTO
o0pa30BaHus, CBSI3aHHOTO C UCIIOJIb30BAHUEM MATEMATHKH.

[IpyopuTeTHBIMU 3aJlayaMu Kypca TIE€OMETpUUM Ha YIiayOJIEHHOM YpOBHE,
PaCHIMPSIONIMMH M YCUIUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

pacIMpeHne MpeCcTaBiICHUsT 0 TEOMETPUU KaK YacTH MUPOBOU KYJIbTYpPHI U
dbopMHpoBaHUE OCO3HAHUS B3AMMOCBSI3H T€OMETPUU C OKPYKAIOIIIIM MUPOM;

dbopMHpOBaHUE TPEACTaBICHUS O IMPOCTPAHCTBEHHbIX (UIypax Kak o
BOKHEUIITUX MAaTEeMATHYCCKUX MOJCINAX, TMO3BOJISIONIMX OMHUCHIBATH M H3ydaTh
pa3HbIE SBJICHUS OKPYIKAIOIIET0 MHUPa, 3HAHUE TOHITHUITHOTO amnmapara 1mo pasaeity
«CtepeoMeTpus» yueOHOTO Kypca TeOMETPHUH;

dbopMHupoBaHUEe  yMEHHUS  BIAQJE€Th  OCHOBHBIMH  TOHSATHUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX U WX OCHOBHBIMHU CBOWMCTBAMH, 3HAHUE TEOPEM,
dbopMyn M yMeHHE UX TPUMEHSTh, YMEHHs JIOKa3bIBaTh TEOPEMbl M HAXOAMTH
HECTaHJAPTHBIE CTIOCOOBI PEIICHMS 3a/1aY;

dbopMHpoOBaHUE YMEHHS PACIIO3HABATh HA YEPTEkKaAX, MOJACISIX U B PEAThHOM
MUpE MHOTOTPAHHHKMA M Tejla BpalleHus, KOHCTPYHPOBATH TE€OMETPUYECKUE
MOJIEIIN;

dbopMHpOBaHUE TOHUMAHUS BO3MOXXHOCTH aKCHOMATHYECKOTO ITOCTPOCHHSI
MaTEMaTUYECKUX TeOpHi, (OPMUPOBAHUE MOHUMAHUS POJIM AKCUOMATUKHA TIPU
IIPOBEJICHNUN PACCYKICHUN;

dbopMHEpoBaHUE yMEHUS BIAACTh METOJAMHU JOKA3aTeIhCTB W AJITOPUTMOB
pelieHusi, yMEHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTEIbHBIE PACCYXKICHHUS B
XOJIC PEIICHHSI CTEPEOMETPHYCCKUX 3a1a4 1 3a/1a4 C IPAKTHICCKUM COACPIKaHUEM,
dbopMHEpOBaHUE TPEACTABICHUS O HEOOXOAMMOCTH JIOKAa3aTEIbCTB  IPHU



000CHOBaHUY MaTEMATUICCKUX YTBEPKICHUN U POJIM aKCHOMATHKHU B ITPOBEACHUU
JEAYKTUBHBIX PacCyKJICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHHE HMHTEIJICKTYalbHBIX U  TBOPUYECKHUX
CIIOCOOHOCTEM 00yYaronIMXcsl, MO3HABATEIbHON aKTUBHOCTH, MCCIIEOBATEIBCKUX
yYMEHUH, KpUTUIHOCTH MBIIICHUS, MHTEepPECca K U3YUCHUIO TEOMETPHUH;

dbopmupoBaHre (DYHKITMOHATILHONH TPAaMOTHOCTH, PEICBAHTHOW T€OMETPHH:
YMEHHUS paclo3HABaTh TMPOSBICHUS TC€OMETPUUYCCKUX TMOHATHUH, OOBEKTOB H
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYaIMsIX W MPHU W3YUYEHUU APYTHX
y4eOHBIX  TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJIIMPOBAHUSl PEAJTbHBIX CHUTYallMi, HCCIEIOBAHMUSI IMOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAIUN TTOTYYEHHBIX PE3YIbTATOB.

OCHOBHBIMH COJIEP)KAaTEILHBIMHU JIMHUAMH y4eOHOTO Kypca «['eomerpus» B
10-11 xmaccax sBusawoTcs: «lIpsiMble W TMJIOCKOCTH B TPOCTPAHCTBEY,
«MHororpanaukun», «Tema  BpameHus», «BekTopel W KOOpAMHATHI B
MIPOCTPAHCTBE», «IBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboOBaHUE «YMETh OINEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU T€OMETPUM Ha YTIIyOJIEHHOM ypOBHE OOy4YeHUS B
10-11 kmaccax, OTHOCUTCS KO BCEM COJEPKATEIbHBIM JTUHUSAM y4eOHOro Kypca, a
dbopMHpoBaHUE  JIOTHUECKMX YMEHHUH  pacmpenensieTcss He  TOJBKO  TI0
coJiep>KaTeNIbHbIM JIMHUSM, HO U 10 Tojgam oOydenus. Conepkanue oOpa3oBaHus,
COOTBETCTBYIOILIEE MPEIMETHBIM pe3yjbTaTaM ocBoeHus dDenepanbHOll padouei
IPOTPAMMBI, PAaCHpeeIEHHBIM IO TOoJaM OOyYEHHs, CTPYKTypPUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, PUHIIMITHAIBHBIM BOTIPOCAM O0yYarOIIHecs
oOpalaquch HEOJHOKpPaTHO. OTO MO3BOJISIET  OpPraHU30BaTh  OBJIAJCHUE
T€OMETPUYECKUMH TIOHATHSIMHU ¥ HaBBIKAMH TTOCJIEI0BATEILHO U MOCTYIIATEIBHO, C
COOJTIO/IEHNEM MPUHIIATIA TIPEEMCTBEHHOCTH, & HOBBIC 3HAHUSI BKIIFOYATh B OOIIYIO
CUCTEMY T€OMETPHUUECKUX MPEJCTABICHUN 00YyUaIOUUXCs, paCIIUpssi U YIIIyOJIsis
e€, 00pa3zysi MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos kK U3y4EHUIO TEOMETPUU Ha YIiyOJEHHOM YPOBHE MO3BOJISIET:

co3garb ycnoBus s guddepeHnuanuu  00ydUeHHS, IMOCTPOCHHUS
WHIUBUIYAIbHBIX 00pa30oBaTeIbHBIX MpOrpaMM, O0O0eCHeunuTh YrIIyOnEHHOE
U3y4eHHE T€OMETPUHN KaK COCTABIISIIONICH yueOHOoro npeamera «MaTteMaTHKay,

MOJATOTOBUTHh OOYYAIOMIMXCA K TMPOJOIKEHUIO H3YUYEHUS MAaTeMaTHKU C
yu€ToM BbIOOpa Oynymied mnpodeccun, obecrieynBas MPEEeMCTBEHHOCTb MEXKIY
o01uM 1 npodeccuoHaibHbIM 00pa30BaHUEM.

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



COAEPKXAHME OBYUYEHUSA
10 KVIACC

IIpsiMble M IJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS  CTEpeOMeTpuu. Touka, npsMasi, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOCHHUU CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMHOE pacnosioKeHue TMpsSMBIX B IMPOCTPAHCTBE: IEPECEKAIOLINECs,
napajuleJIbHble M CKpelluBarolmuecss npsimbie. [Ipu3Hakum cxpelmuBaromuxcs
npsMbIX. [lapamienbHOCTh IPSAMBIX U IJIOCKOCTEW B MMPOCTPAHCTBE: NapalieIbHbIC
MPSIMBIE B IPOCTPAHCTBE, MAPAJIIETBHOCTD TPEX MPSIMBIX, IAPAIIIETBHOCTD MPSAMON
u 1ockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHUE, H300paKeHUeE
¢uryp. OCHOBHbIE CBOMCTBA MapaJJICNIbHOIO NpOeKTHUpoBaHuUs. W300paxkeHue
buryp B mapayuiesibHONW MPOEKIHUU. YTJbl C COHANPABICHHBIMU CTOPOHAMHU, YIOJ
MEXKIy NPsAMBIMU B IIPOCTPAHCTBE. [lapajuienbHOCTh IIIOCKOCTEN: NapajuieiibHbIe
IJIOCKOCTH, CBOWCTBA IapaJlyIeIIbHBIX IIJIOCKOCTEMN. [Ipocrenmue
IPOCTPAHCTBEHHbIE (QUIYphl HA IUIOCKOCTH: TETpaj’Ap, MapaulesienuIie],
MMOCTPOCHHUE CEYEHU.

[leprieHIUKYISIPHOCTD NPSIMOM M IUIOCKOCTH: IEPIICHINUKYJISIPHBIE NIPSMBIE B
MPOCTPAHCTBE, MPSIMBIE MAPAJJICIbHBIE M MEPHEHAUKYISPHbIE K IIOCKOCTH,
NPU3HAK NEPHEHAUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O MPSAMOU
NEPIEHINKYJIAPHON IIJIOCKOCTH. OpToronanpHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 0 IUIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 1O  TUIOCKOCTH,  TPOEKIUs  (QUIypel Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEM: TMPU3HAK  MEPHEHIUKYJSIPHOCTH  JIBYX
I0CKOCTeN. Teopema o TpEX MepHeHIuKyIspax.

VYl B OpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIM
yIoJI, TMHEWHBIA YTOJ ABYTPAHHOTO yria. TpEXrpaHHBII 1 MHOTOI'PAHHBIE YTJIBI.
CpoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKMX H
JBYTPaHHBIX YTJIOB TPEXIPAHHOTO Yyria. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXTPAHHOIO YIJIa.

MHororpasHHuKHu

Buzasl MHOrOrpaHHMKOB, pa3BEépTKa MHOrorpaHHuka. Ilpumsma: n-yrosnpHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs TIPU3MBbI, OOKOBasi U MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, OPsAMOYTOJbHBIA  MapajuleNIENUIE]] W  €ro  CBOWCTBA.
Kparyaiimime myTH Ha TIOBEpXHOCTHM MHOTOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass teopema I[ludaropa. Ilupammma: n-yrompHas mnupammuaa,
npaBuwiIbHas W yceu€HHas mnupamuabl. CBoiicTBa pébep M OOKOBBIX TIpaHel
npaBUIbHOW mUpaMujibl. IIpaBuiibHBIE MHOTOTPAaHHUKHW: MPABHIIbHAs MpU3Ma U



IIpaBWIbHAS IHPAaMHIA, NPABUIbHASA TPEYroJibHAs IHUpPAMHIA W TPABUIIbHBIN
TeTpasap, KyO0. IlpeacraBneHume O MpaBUWIIBHBIX MHOTOIPAHHUKAX: OKTadIp,
JOACKAdIP U UKOCADIP.

Bbruncnenue 351eMEHTOB MHOTOTPaHHMKOB: pEOpa, JuaroHaau, YIJblL.
[Tnomans OOKOBOW MOBEPXHOCTH W TMOJHOM MOBEPXHOCTH MPSIMOU MPHU3MBI,
IUIOLIAJb OCHOBAaHMM, TeopeMa O OOKOBOW MOBEPXHOCTU HPSIMOM IPU3MBIL.
[Tnomans OOKOBOM MOBEPXHOCTHM MW TMOBEPXHOCTH MPaBUIBHOM MNUpaMUIbL,
TeOpeMa O IUIOMAAN yCEYEHHON TMPaMU/IBI.

CuMmMmeTprss B IHPOCTPAHCTBE. OJIEMEHTBl CHMMETPUHM  MPAaBHJIBHBIX
MHOTOIpaHHUKOB. CHMMeETpuss B IPaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulelIenuneaa, CUMMETPHUS MPABWIBHBIX NPU3M, CUMMETpPHUsS IPaBUIBHOU
UpamMubl.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, JIMHA HEHYJIEBOIO
BEKTOPA, BEKTOPbl KOJUIMHEApPHBIE, COHANpPABJIEHHBIE U  IPOTUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHWE BEKTOPOB, CyMMa HECKOJIbBKHX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucyio. CBOMCTBA CII0KEHHsI BEKTOPOB. CBOICTBA YMHOKEHHUS BEKTOPA HA YHUCIIO.
[lonaTne KOMIUTaHApHBIE BEKTOPBL. [Ipu3HaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapatenenunena. Teopema O pPa3jIOKEHUH BEKTOpa II0 TPEM
HEKOMIUIaHApHBIM  BekTopaMm. [IpsmoyronpHas cucrema  KOOpAMHAT B
npoctpaHcTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpPAMHATAMH BEKTOpA U
KOOpJIMHAaTaMHd TO4YEK. YTOI Mexay BekTopamu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tesia Bpaienus

[ToHsiTUS: IWIMHApPUYECKAs TMOBEPXHOCTb, KOHHUYECKAs MOBEPXHOCTD,
cepuyeckas TMOBEPXHOCTh, OOpasyomue TMoBepxHOcTed. Tema BpaieHUs:
IWINHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosnokeHne
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxkenue ten
BpalleHusi Ha TlockocTh. Pa3BépTka muiuHapa u konyca. Cummerpust chepsl u
mrapa.

O6béM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00bEME
NpsSIMOYTOJILHOTO Tapajuienenunena v ciueiactsust u3 He€. OObEM mnpsamoil u
HAKJIOHHOW TPU3MBI, MIJIWHJpA, TUPaMHUIbl U KoHyca. O0BEM 1apa u mapoBOTO
CErMEeHTa.

KomOuHanmu Ten BpamieHuss W MHOTOTpaHHUKOB. [Ipm3ma, BhmcaHHas B
IUIMHIpP, OMHCaHHAs oOkojo wwinuHApa. Ilepeceuenne cdepsl u mapa ¢
wiockocThio. Kacanmne mrapa u cepsl miockocTbio. [loHSATHE MHOTOrpaHHHKA,



OMKMCAHHOIO0 OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WJIU TEJO
BpaIllCHUA.

[Tnomane MOBEPXHOCTH IWJIWHIpA, KOHyca, IUIomanas chepbl U e€ dacteil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIAACH IMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnonodusi, romoreTus. Pemienue 3amad Ha
IJIOCKOCTH C UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHune cedeHnii MHOTOTPAHHUKOB U TEJT BPAIICHUS: CEUCHUS TWJIHHAPA
(mapaJuienbHO MW MEPNEeHANKYISIPHO OCH), CEUYEeHHUs KOHyca (mapajuieibHbIe
OCHOBAHUIO U MPOXOJAIIME YEPE3 BEPIIMHY), CEUCHUS I1apa, METObI MOCTPOCHUS
CEUEHMI: METOJ| CJIEJAO0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] MEPEHOCA
CEKYILLIEH IMIIIOCKOCTH.

BekTOpbI 1 KOOPAUHATHI B NIPOCTPAHCTBE

Bektopel B mpocTpaHcTBe. Omepaniud  HaJ BEKTopamu. BekTopHoe
YMHOXKE€HUE BEKTOpOB. (CBOMCTBa BEKTOPHOTO yMHOXEHMs. IIpsiMmoyronbHas
cuctema KoopauHat B npoctpaHcTBe. Koopaunatel BekTopa. Paznmoxenue BekTopa
no ©Oazucy. KoopIMHATHO-BEKTOPHBIA METOJA MPU PEHICHUH TE€OMETPUUYECKUX
3aja4.

J{BHKeHNs B IPOCTPAHCTBE

JIBmwxenus: mpoctpanctBa. OToOpakenus. [[BrkeHuss M paBeHCTBO (uryp.
OOmme cBoicTBa JBIWKEHUN. BuIbl JBWXEHUN: TMapauiesbHBIM IEepeHoc,
[EHTpaJbHasl CUMMETPHs, 3€pKajJbHas CUMMETpPHs, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanms momoous. [Ipsmas u chepa Ditnepa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«'EOMETPHUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJBTATBI

1) rpakaanckoe BOCIUTAHKE:

c(OpPMHPOBAHHOCTH IPAKIAHCKON MO3ULIMK 00YUalOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOIO  WIEHAa  POCCUHCKOro  OOWIeCTBa,  MPEACTaBICHUE O
MaTeMaTHYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoueayp TIpaxAaHcKoro ofmiecTBa (BbIOOpPBI, OMNPOCH U JAPYroe), yMEHue
B3aMMOJIEUCTBOBATh C COLMAJIbHBIMU HWHCTUTYTaMHU B COOTBETCTBUU C HX
(GYyHKUMSIMHU 1 HA3HAYEHUEM;

2) naTpuoOTHYeCKOe BOCIIUTAHUE:

c(OPMUPOBAHHOCTh POCCUHCKOMN I'pa)KAaHCKOW HJIEHTUYHOCTH, YBa)KEHUS K
IPOLUIOMY M HAaCTOAILIEMY POCCHUHCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIICHHE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTHKOB U POCCUICKON MAaTeMaTHYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHHH B JAPYrMX HayKax, TEXHOJOTHUSX, cdepax
YKOHOMMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEW POCCUHCKOIrO Hapoja, c(popMUpPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAEHUS, CBA3AHHOTO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHKEHUNM HAyKM M JESATENbHOCTBIO YYEHOr0, OCO3HAHUE
JMYHOTO BKJIa/la B TOCTPOCHUE YCTONYUBOTO OYIyIIEero;

4) 3cTeTHYeCKOe BOCIUTAHME:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIOYas 3CTETUKY MaTEeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1ay, PELICHUH, pacCyKICHUIH, BOCIIPUUMUYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

S) pusnveckoe BocnUTaHHE:

c(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATH MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo M 0€3011acHOro 00pasa *KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0pOBBIO (370pOBOE MHUTaHHE, COAJAHCUPOBAHHBIM PEXKUM 3aHATHH U
OTIbIXa, peryispHas (pu3nuecKas aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHKE
IIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHON IE€ATEIbHOCTBIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TpYyZy, OCO3HAaHUE LIEHHOCTU TPYAOTIO0OUs, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATIBHOM  JAESTENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ NPUWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOP
Oyaymieil mnpodeccun U peaau3oBbIBATh COOCTBEHHBIE JKU3HEHHBIE IJIaHBbI,
TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTreéMaTH4ecKoMy  OOpa3oBaHHIO U



caMOOOpa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEeMAaTUYEeCKON HaIpPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(OpPMHUPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYPhl, TIOHUMAaHUE BIUSHHUS
COLMAJIBHO-?)KOHOMHYECKHUX TMPOLIECCOB HAa COCTOSIHUE MPUPOAHON M COLMATBHOU
CpeIlbl, OCO3HAHME TJI00ATBHOTO XapaKTepa dKOJOTHIECKUX MPOOIeM, OPHUECHTAIIHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHUW ISl pelieHusl 3a7ady B 00JacTu
OKpYX AUl Cpeapl, IUIAHUPOBAHHE IIOCTYNKOB M OLEHKH HUX BO3MOKHBIX
IIOCJICICTBUH JIJISL OKPY2KAIOILIEH CPEbI;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKH ¥  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTEeMaTU4YeCKOM HayKH Kak c¢epbl UYeTOBEYECKON JIesSTENbHOCTH, STAloOB €€
pa3BUTHS W 3HAYUMOCTH JUISl Pa3BUTUS LUBUJIM3ALUU, OBJIAJICHUE S3BIKOM
MAaTEMAaTUKH W MaTE€MaTUYECKOM KyJIbTYpOM KakK CpEICTBOM IMO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBIIATH MNPOECKTHYK) W HCCIEIOBATEIBCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TpYMIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YUYeOHbIE 1eCTBUS

ba3oBble jornueckue aAecTBUs:

BBISIBJISITH U XapPaKTEPU30BaTh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHX
OOBEKTOB, TIOHSTHI, OTHOUIEHWHA MEXAy TMOHATUIMH, (HOPMYIUPOBATH
OTIpEJICJICHHS] TIOHATUN, YCTAHABINBATh CYHIECTBEHHBIN NMPU3HAK KIacCU(UKAIUH,
OCHOBAHUS I 000OIIEHUS U CPABHEHUSI, KpUTEPUHU TTPOBOAUMOTO aHAJN3a;

BOCIIpUHUMATh,  (GOPMYJIHMPOBATH U  MPEOOPA30OBBIBATH  CYXKICHUS:
YTBEPUTEIbHBIC U OTPUIIATEIbHBIE, CAMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIC;

BBISIBJISITH MATEMATUUYECKNUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIOJACHUIX W YTBEPKICHUSAX, MpEjIaratb KPUTCPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JIeNIaTh BBIBOALI C HCMOJIb30BAHWEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U
VMHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIFOUYEHHUH 10 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN
(OpsiMbIE ¥ OT MPOTHUBHOIO), BEICTPAUBATh apIyMEHTALIUIO, IPUBOJIUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BBIOMpATh CMOCO0 peleHus y4yeOHOW 3ahaud (CpaBHHUBAThb HECKOJIBKO
BApUAHTOB  PEIIEHHWsA, BHIOMpAaTh HauOoyiee TMOAXOMSAIHMA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICTIEHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarebcKkye 1eMCTBUA:



WCITIOJIB30BaTh BOIPOCHI KaK MCCIEIOBATECILCKHA WHCTPYMEHT TO3HAHUS,
dbopMynuUpOBaTh  BOMPOCH,  (PUKCHPYIONIUE  MPOTHUBOpEUHE,  MpoOsIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3y, ApryMEHTHPOBATH
CBOIO MO3HIINIO, MHEHHUE;

MIPOBOJIUTH CAMOCTOSITEIIBHO CIJIAHUPOBAHHBIA SKCTICPUMEHT, HCCIICIOBAaHUE
10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOT0 00BEKTa, SBJICHHUS, TIpOIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMHU, SIBJICHUSIMU, TIPOIIECCAMH,

CaMOCTOATEITHLHO (OPMYITMPOBATH OOOOIICHUS W BBIBOIBI MO PE3yJIbTaTaMm
MPOBENEHHOTO  HAONIONEHMs, UCCIIENIOBAaHUS, OIICHHBaTh  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IIECHNUH;

MPOTHO3UPOBATh BO3MOXXKHOE pAa3BHTHE IMpOIecca, a TakKe BBIABUTATH
MIPEATOIO0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

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

BEIOWpATh WH(DOPMAIHIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIUIO PA3IUYHBIX BUIOB U
dbopM TpeCTaBICHNUS;

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

OIICHHBATh HaAEKHOCTD nH(bopMaIuu 1o CaMOCTOSITEIIbHO
chOpMyITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKaTHBHbBIE YHHMBeEpPCAJbHbIE YueOHbIe NeicTBUSA

Oo0menue:

BOCIIPUHUMATH U (POPMYJIMPOBATH CYXKACHHUS B COOTBETCTBUU C YCIOBUSAMH U
HEeIIMU  OOIICHUS, SICHO, TOYHO, I'PaMOTHO BBIpakKaTh CBOKO0 TOYKY 3pCHUS B
YCTHBIX W NMHUCBMEHHBIX TEKCTax, JaBaTh IMOSCHEHUS IO XOJy PEIICHHS 3aadH,
KOMMEHTHUPOBATH IOJIYUYEHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXXJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAE€MOM TEMBI,
HpO6JIeMI>I, pemaeMoﬁ 3aJady, BBICKa3bIBaThb MHWJACHU, HALICJICHHBIC Ha IIOHUCK
pEIICHUS, COIMOCTAaBIATh CBOM CYXKICHHUS C CYXKJICHUSIMH JPYTUX YYaCTHHUKOB
auanora, oOHapyKMBaTh Pa3jIMYMe M CXOJCTBO TMO3WIHNA, B KOPPEKTHOU (opme
bopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

HpeI[CTaBJIHTB pGSyHBTaTBI pCIHeHI/ISI 3aJadu, BKCHepI/IMeHTa, HCcCiacaoBaHusl,
MPOEKTa, CaMOCTOSTENILHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4Y€TOM 3ajad
MIPE3CHTAIMK 1 OCOOCHHOCTEH ayIMTOPHH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusamnus:



COCTAaBJIATH IJIaH, AJITOPUTM PEILIEHHUS 3aJ1ayi, BBIOMPATh COCOO pElIeHUs C
y4€TOM HMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ YUETOM HOBOW MH(pOpMaLIUU.

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJJICKT:

BJIAJE€Th HABBIKAMHM  IO3HABATENbHON  pe(JeKcHuH KaK  OCO3HaHUS
COBEPIIAEMBIX JI€UCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
croco0amMu CcamMONpPOBEPKH, CAMOKOHTPOJS MpoLEecca M pe3yibTaTa peHIeHUs
MaTeMaTHUYEeCKOM 3a/1auu;

IpEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJauH,
BHOCUTBH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, JaHHBIX,
HaWJEHHBIX OLIUOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3yJIbTaTa LN U YCIOBUAM, OOBACHATH IPUUUHBI
JOCTUKEHUSI WIIM HEJOCTUKEHUSI pe3yJIbTaTOB JESATEIbHOCTH, HAXOIUTh OLINOKY,
JaBaTh OILIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHas 1eATEJIBHOCTD:

NOHUMATh M MCHOJb30BATH MPEUMYIIECTBA KOMAHAHOW W WHAUBUIYAJIBHON
paboThl TpU peleHuH Yy4eOHBIX 3a7ady, MPUHUMATH 1EJb COBMECTHOM
NESTEIBbHOCTH, TJIAHUPOBATh OPraHMU3AIMI0 COBMECTHOW pabOThl, pacrpeaeisTh
BUJIbI pabOT, JOTOBAapWBATHCS, OOCYX AaTh IMPOIECC W pPe3yJdbTaT padoTHI,
0000111aTh MHEHUSI HECKOJIBKUX JTIOJIEH;

y4acTBOBaTh B TPyHMHOBBIX (opmax paboThl (0OCyxkAeHUS, OOMEH MHEHHI,
«MO3TOBbIE INTYPMBD» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl W
KOOPAMHUPOBATh CBOM JCHCTBHUS C JPYrMMH WI€HAMU KOMAaH[bl, OLEHUBATh
KauecTBO CBOEro BKJajJa B OOIIMNA MPOAYKT MO KPUTEPUSM, CPOPMYITHUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBHSL.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kinacca oOyyaromuiicss Hay4uTCs:

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

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

e KJIACCH(UIIMPOBATh B3aUMHOE PACIIOJIOKEHHUE TMPSMBIX B MPOCTPAHCTBE,
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 CBOOOIHO ONEPUPOBATH IOHATUSMHU, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJIHO pacro3HaBaTh OCHOBHBIE BHUJbl MHOTIOTPAaHHUKOB (IpU3Ma,
nupamuzia, MPSMOYTOIBHBIN MapajuieNenumne], Ky0);

e KJIAaCCU(PUIUMPOBATH  MHOTOTPAHHUKH, BbIOMpas  OCHOBAaHMS IS
KJaccuuKaIum;

e CBOOOJIHO OMNEPUPOBATH  TMOHSITUSMH, CBSI3AHHBIMH C  CEUYCHHUEM
MHOTOTPAHHUKOB IJIOCKOCTHIO;

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

e CTPOWUTH CEYEHUS MHOTOIPAHHUKOB PA3IUYHBIMU METOJAMH, BBIIOJHSITH
(BBIHOCHBIE) TUIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP:
BHJI CBEPXY, COOKY, CHU3Y;

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

e CBOOOJIHO ONEPUPOBATH MOHSITUSMU: CHMMETPUS B MPOCTPAHCTBE, IIEHTP,
OChb M IUJIOCKOCTh CHMMETPHUH, ILEHTP, OCh M IUIOCKOCTh CHUMMETPUU
burypsr;

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

e BBINOJIHATH ACHUCTBHS HaJ BEKTOPAMU;

e peliaTh 3a7a4d Ha JI0KA3aTEIbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HaXO0XXJICHUE TE€OMETPUYECKUX BEIUYUH, MPUMEHSSI U3BECTHBIE METOJbI
[IPU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJI0KHOCTH;

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

e U3BJEKaTh, MPeoOpPa3OBBHIBATH M HHTEPIPETUPOBATH WHGOOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHATH TMOJYYCHHBbIC 3HAHUS HA TNPAKTUKE: CpaBHUBaTh U
aHAJTU3UPOBATh PealbHbIE CUTyallUH, MPUMEHSATH MU3YYEHHBIC MOHSATUS B
mpolecce TMOWCKA  pelieHusT MaTeMaTW4ecKu  CcPopMyITHpOBaHHOMN
MpoOJIeMbl, MOJEIUPOBATh peajbHbIE CHUTyallMd Ha SI3bIKE T€OMETPHH,
UCCJIEN0BATh MTOCTPOCHHBIE MOJIENN C UCIIOJIB30BAHUEM T'€OMETPUUYECKUX
MOHATUM U TEOpeM, ammapara ajareOpbl, pemarbh MPaKTUUYECKUE 3a/auu,
CBSI3aHHBIC C HAX0XKJACHUEM I€OMETPUUYECKUX BEJIUYHH;

e HMETh TMPEJCTaBICHUS 00 OCHOBHBIX JTamaxX pPa3BUTHS T€OMETPUU Kak
COCTaBHOM yacTu QyHAaMEHTa pPa3BUTHUS TEXHOJIOTUH.

K kony 11 kiaacca oOyyaromuiicss Hay4uTCs:



CBOOO/IHO OMNEPUPOBATH MOHATUSIMU, CBSI3AHHBIMU C IUJIUHIPUYCCKOU,
KOHUYECKOW U c(epruyeckoid MOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
MOJTyYCHHUS;

ONEepUPOBATh MOHATUSIMH, CBI3aHHBIMHU C TEJIAMH BpAIICHUS: [IMJIMHIIPOM,
KOHyCOM, c(pepoii u mapom;

pacmo3HaBaTh Tela BpamleHus (LMWIUMHAP, KOHYC, cdepa U map) H
OOBSICHSITH CIIOCOOBI MOJYYEHUS TE BpaIlCHNUS,

KJIACCU(PUIIMPOBATH B3aUMHOE PACIONI0KEHUE CPEPDI U MIOCKOCTH;
BBIYKCIIATh BEJMYMHBI DJIEMEHTOB MHOTOTPAaHHUKOB M TEN BpaIleHHUS,
O00BEMBI U TUIOMIAM TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpallCHMS,
FEOMETPUYECKUX TEJI C IPUMEHEeHHEM (HOpMYII;

CBOOOJTHO OIEPUPOBATH MOHSTHIMH, CBSA3aHHBIMH C KOMOWHAITUSMU TEJ
BpalleH!us] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIA B cepy u
ONMMCAHHBIA OKOJO0 cdepbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpaIllCHHUS;

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

U300pakaTh H3ydaemble (UTYPBI, BBIMOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEkKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUSI TeJl BpallCHUS;

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

CBOOOJTHO OTNIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJIHSATH OIEpalluy HaJl BEKTOPAMU;

3a/1aBaTh IUNIOCKOCTh YPAaBHEHUEM B IEKaPTOBOM CUCTEME KOOP/IUHAT;
peniaTh reOMETPUUYECKHE 3a/1a4d Ha BBIUYMCICHUE YTJIOB MEXKIY MPSMBIMHU
U TUIOCKOCTSIMHM, BBIYHMCIIEHHWE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B
1IeJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia MPH PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSMH, CBS3aHHBIMU C JBWKCHHEM B
MPOCTPAHCTBE, 3HaTh CBOMCTBA JIBUKEHUI;

BBITIOJIHATh HM300pa)K€HWUsST MHOTOTPAaHHUKOB W TEJ BpaIICHUS MPHU
[apaJUIeIbHOM  TIEPEHOCE, LEHTPAIbHOM CUMMETPUH, 3€pPKaJIbHOU
CUMMETPHH, MPU TOBOPOTE BOKPYT MPsIMOiL, mpeoOpazoBanust moao0us;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TEJ BpAICHUS: CEUCHUs IUTUHIIpA
(mapajuienbHO U NEPIEHIUKYJIIPHO OCH), CEUCHUS KOHYca (TapauieIbHbIe
OCHOBAHUIO U TPOXOSAIINE YEPE3 BEPILINHY ), CEUEHUS 11apa;
UCIIOJIb30BaTh METOJAbl TOCTPOCHHUS CEUEHUH: METOJl CJIEJI0OB, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/ MIEPEHOCA CEKYIIEH MITOCKOCTH;



JI0Ka3bIBaTh FEOMETPUUYECKUE YTBEPKICHHUS;

MPUMEHSATh TEOMETpUUeCKre (aKThl ISl PEIICHHS] CTEPEOMETPUICCKUX
3a/1a4, NPEANOJIararmllnX HECKOJIbKO IIaroB pEIICHUS, €CJIH YCJIOBUS
NPUMEHEHUS 3aJIaHbl B SIBHOM U HESIBHOM dopMme;

pemiarh 3aJayd Ha JOKAa3aTelbCTBO MAaTEeMaTHYECKUX OTHOIICHUW U
HaXO0KJEHUE T€OMETPUUECKUX BEIUYHH;

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

MPUMEHITh  TOJYYEHHbIE  3HAHUA HA  NPAKTUKE:  CPAaBHUBATb,
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 MOCTPOCHHBIC
MOJENH C UCIOJb30BAHUEM TE€OMETPUUYECKUX TOHATUHA U TEOPEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/ayd, CBS3aHHBIE C
HaxX0>X/ICHUEM F€OMETPUUYECKUX BEJIMYUUH;

MMETh TPEJCTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHS TEOMETPUU Kak
COCTaBHOM yacTu QyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
n/n MPOrpaMMbl Bcero Koutposbueie  IMpaxkruyeckue oOpa3oBaTejibHbIE
padoThbI padoThI pecypenI

BBenenue B ctepeoMeTpuio 23 1

B3anmMHOe pacnionoxeHue npsMbIX B 5 1

IIPOCTPAHCTBE

[TapaniensHOCTb MPSMBIX U IJIOCKOCTEH B 3

MPOCTPAHCTBE

[TeprieHIUKYISIPHOCTD MPSMBIX U o5

IJIOCKOCTEN 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/ HauMeHoBaHue pa3/iesioB U TeM Komrpomsmie  Tpariseckue (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

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KonTpoJbHble
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4eHust

JJeKTpOHHbIE N (poBbHIE
o0pa3oBaTejibHbIE pecypcChl

OcHOBHbIE TIpaBUIIA
M300paKEeHHS Ha PUCYHKE
IUIOCKOCTH, MapajuieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonsiTs cTepeoMeTpHn: TOUKa,
npsiMasi, MI0CKOCTb,
npoctpancTBO. OCHOBHBIE
npaBuiia H300paskeHus Ha
PHUCYHKE IJIOCKOCTH,
MapajuIeIbHBIX IPSAMbIX
(OTpe3KOB), cepeIMHBI OTpe3Ka

https://m.edsoo.ru/FOIMGVRWHE

https://m.edsoo.ru/5ECB310PZ

ITonsTusA: nepecekaromuecs
IUIOCKOCTH, NIEPECEKAIOITNECS
IpsiMasi U IJI0CKOCTb;
MOJIyIIPOCTPAHCTBO

https://m.edsoo.ru/T2NNAU5SWK

[TonsTus: nepecexarommecs
IIJIOCKOCTH, IepeceKarouecs
npsmMas 1 miIoCKOCTh,
MTOJIYITPOCTPAHCTBO

MHororpaHHUKH, U300pakeHIEe
MIPOCTEUIINX MPOCTPAHCTBEHHBIX

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

https://m.edsoo.ru/AHGUTWH2F



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F

¢buryp, HeCyleCTBYIOIINUX
00BEKTOB

MHororpaHHUKH, H300pakeHIe
MPOCTENIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIeCTBYIOIINX
00BEKTOB

AKCHOMBI CTEPEOMETPHUH U
HEpPBbIE CIECTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U
NIEPBBIE CIEJCTBUS U3 HUX

https://m.edsoo.ru/88UACE52Y

https://m.edsoo.ru/IDKRAG03N

https://m.edsoo.ru/ZIP3R7LQ2
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AKCHOMBI CTEPEOMETPUH U
NIepBbIE CIECTBUS U3 HUX.
CrniocoObl 3a1aHusl IPSIMBIX U
TUIOCKOCTEH B MIPOCTPAHCTBE.
O603HaueHUs NPSAMBIX U
IIJIOCKOCTEMN

N3o0paxeHne cedeHuit
MUpaMUJIbl, KyOa U IPU3MBI,
KOTOPBIE MPOXOJIAT Yepe3 X
pEopa. N3o0pakeHue
MIepeCceUeHHMs MOJTyYEeHHBIX
mockocreil. PackpammBanue
MOCTPOCHHBIX CEUCHHUH Pa3HBIMU
[[BETAMHU

N3o0pakeHune ceueHuit

MUPaMUJIBL, KyOa U IPU3MBIL,

KOTOPBIE MPOXOIST Yepe3 uX 1
pEbpa. N3o0pakenue

MIEPECCUCHHUS MOJTYUYECHHBIX

https://m.edso0.ru/AQXJXEDYR

https://m.edsoo.ru/EVUEQAZ7]

https://m.edso0.ru/XT1VCSWB2



https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2
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mIockocTeil. PackpammBanue
MMOCTPOEHHBIX CEUYEHUN Pa3HbIMU
BETaMU

N3o0pakeHune ceueHmit
NUpaMu/ibl, KyOa U IPU3MBI,
KOTOpBIE ITPOXOJAT Yepe3 UX
pEbpa. N3o0pakenue
IepeceyeHMs MOIyYEHHBIX
mockocreil. Packpammsanue
IIOCTPOEHHBIX CEYEHUN Pa3HbIMU
L[BETaMU

N3o0paxeHne cedeHmit
MUPAMHUJIBI, KyOa U IPU3MBIL,
KOTOPBIE MTPOXOJIAT Yepe3 UX
pé€6pa. UzobpakeHue
TepeCceUCHUS TIOTYyICHHBIX
IocKocTeil. PackpammBanue
MMOCTPOCHHBIX CEYCHUN Pa3HBIMU
LIBETAMU

Merton cnesoB AJist MOCTPOSHUS
CeUeHUU

Mertona cnenoB it HOCTPOCHHUS
ceueHuil. CBoiicTBa nepecevyeHuit
MPSAMBIX U IJIOCKOCTEHN

Mertona cnenoB 11 HOCTPOESHHUS
ceueHuii. CBoiicTBa nepecevyeHuit
MPSAMBIX U IJIOCKOCTEMN

[Toctpoenue ceueHuii B
nupamuje, Kyoe mo TpéM Toukam

https://m.edsoo.ru/08LAY6GMF

https://m.edsoo.ru/EKWHLAWS84

https://m.edsoo.ru/1JO0ON3100

https://m.edsoo.ru/DDABJTC2N

https://m.edsoo.ru/SN3SSUSEQ

https://m.edsoo.ru/HFW6370DR



https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/HFW637QDR
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Ha p&6pax. Co3naHne BBIHOCHBIX
YEPTEKEN U 3aIIUCh 1IaroB
MIOCTPOEHUSA

[Toctpoenue ceueHuii B
nupamuje, Kyoe mo TpéM Toukam
Ha pé6pax. Co3naHne BBIHOCHBIX
YepTeKel U 3aMKCh 111aroB
MOCTPOCHUS

[Toctpoenue ceueHuii B
nupamuze, Kyoe rno TpéM Toukam
Ha péopax. Co3iaHre BEBIHOCHBIX
YEepTEKEH U 3alKCh 1I1aroB
IIOCTPOEHHUS

https://m.edsoo.ru/L62FFLCBW

https://m.edsoo.ru/JIAQIJNZCX
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[Toctpoenue ceuenuii B
nupamuse, Kyoe rno TpéM Toukam
Ha p&opax. Co3/1aHre BEBIHOCHBIX
4YEepTEKEH U 3alKCh 11aroB
IOCTPOCHHUS

[ToBTOpEHME TITAHUMETPUH:
TeopeMa 0 IpONOPLHUOHATIBHBIX
orpeskax. [Togobue
TPEYTOJIbHUKOB

[ToBTOpEHME MIIAHUMETPUN:
Teopema Menenas. Pacuersl B
CEYECHMSIX HAa BBIHOCHBIX
yeprexkax. Mcropus pa3sutus
IJJAHUMETPUHU U CTEPEOMETPUHI

KonrponbHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

https://m.edsoo.ru/XJEZAR5TO

https://m.edsoo.ru/L3FYZLILR

https://m.edsoo.ru/TP9F3DVV1

https://m.edsoo.ru/EBLE09SZ1



https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1
https://m.edsoo.ru/EBLE09SZ1
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BsaumHoe pacnonoxenue
IIPSIMBIX B IPOCTPAHCTBE.
CkpemuBaromyecs MnpsiMble.
[Ipu3Haky CKpenuBarOMuXcs
npsaMmbix. [lapamiensHble npsiMble
B IIPOCTPAHCTBE

Teopema o cyliecTBOBaHUU U
€AUHCTBEHHOCTH MPSAMOU
NapajuleIbHOM TaHHOU IIPSIMOH,
IIPOXOAAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha
JTaHHOM npsAMoil. Jlemma o
NIEPECEYCHUH NTapalJICIIbHBIX
MPSAMBIX IIJIOCKOCTBIO

[TapaniaenbHOCTb TpeX MPSIMBbIX.
Teopema o0 TpEX mapayyIeaTbHbIX
npsmbIx. Teopema o
CKPEUIMBAIOIIUXCS MTPSMBIX

[TapannensHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA

MapajuIeTbHOTO MPOSKTUPOBAHHUSL. 1
N3o0pakenue pa3Hbix Guryp B
napajuieTbHON MPOEKINH

[lenTpanbHas mpoekius. Yo ¢
COHAIPABIICHHBIMUA CTOPOHAMH. 1
VYron Mexay npsiMbIMU

3agaun Ha TOKA3aTeIbCTBO U

HCCIIE0BaHUE, CBI3aHHEIC C 1
paCHOJ'IO)KeHI/IeM HpﬂMBIX B

https://m.edso00.ru/TYO9QBHKY

https://m.edsoo.ru/CYUQMU9K9

https://m.edsoo.ru/TRPMZB3MZ

https://m.edso0.ru/03GR50WZV

https://m.edsoo.ru/Z5FPAG6SHI

https://m.edsoo.ru/7W31COFG6



https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/7W31C0FG6
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MIPOCTPAHCTBE

[TonsATHA: MapamuIeTbHOCTh
MIPSIMOM U INIOCKOCTH B
npoctpanctie. [Ipuznak
MapajuieIbHOCTH NPSAMOU U
m1ockocTH. CBOMCTBA
napajuieIbHOCTH NPSAMOU U
IIJIOCKOCTH

['eomeTpuyeckue 3a1aun Ha
BBIYHCIICHHUE U JOKa3aTeNIbCTBO,
CBSI3aHHBIE C NAPAIIJIEIIBHOCTBIO
IIPSIMBIX U IIJIOCKOCTEHN B
IIPOCTPAHCTBE

https://m.edsoo.ru/N18CU003L

https://m.edsoo.ru/2DD9X2MQ3
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IlocTpoenue ceuenus,
IIPOXOJAILETO Yepes3 JaHHYIO
IIPSAMYIO Ha YepTexKe U
[apaJuIEIbHOTO APYTOU IIPSIMOM.
Pacuér otHOmIEHMI

[TapannensHas npoekuus,
IIPUMEHEHNE JJI IOCTPOEHUS
ceueHHit Kyda u
napayuienenunena. Cpoiictsa
napajuleJienune1a u Ipu3Mbl

[TapannenbHble MIOCKOCTH.
[Tpu3Haky mapamienbHOCTH ABYX
IJIOCKOCTEN

TeopeMa O MMapaJlsiIiCJIbHOCTHU U
CINMHCTBCHHOCTH IINTIOCKOCTH,
npoxonﬂmeﬁ qgepe3 TOUKY, HE

https://m.edsoo.ru/1P06R5839

https://m.eds00.ru/930T7FLSK

https://m.edsoo.ru/QFUJAHV88

https://m.edsoo0.ru/2WG4W4XNO



https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO
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MIPUHAISKAITYI0 TaHHOM
IUIOCKOCTH U CIEACTBUA U3 HEE

CaoiicTBa napauienbHbIX
IUIOCKOCTEH: 0 MapayieIbHOCTH
NPSMBIX TIepeceyeHns pu
NepeCceueHNH JBYX
napajieNIbHBIX MJI0CKOCTEN
TpeTben

CaoiicTBa napauienbHbIX
IUIOCKOCTEH: 00 oTpe3kax
napajieNIbHBIX MPSMBIX,
3aKIIFOUEHHBIX MEXKIY
napajieIbHBIMU TIOCKOCTSIMH; O
IIEPECEYECHUH NPSIMOU C JBYMS
napajieNIbHbIMU TIOCKOCTSIMU

IToBTropenue: Teopema [Tudaropa
Ha TUIOCKOCTH

https://m.edso00.ru/3KIKV3ROG

https://m.edsoo.ru/QLA4PYRAT

https://m.edso0.ru/9VJZIWC6J

39

40

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

CaoiicTBa Kyba u

PSIMOYTOJIbHOT'O
napajuiesenumnesa

https://m.edso0.ru/Z6FNNNT5D

https://m.edsoo.ru/HYNIQ7850Q

41

Boruncnenme JUIMH OTPE3KOB B
KyO€e U MpsIMOYTOJIbHOM
napaiesienumne1e

https://m.edsoo.ru/FZBZVVPOEC

42

IlepnieHIUKYIAPHOCTD NIPSMOU U
mockocty. [Ipu3nak
MEPIEHAUKYISIPHOCTH MIPMOMN U
IUIOCKOCTH

https://m.edsoo.ru/ISFBHOGG3



https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3
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[lepneHaUKyISIPHOCTD NPSAMOM U
mockocty. [Ipusnak
NEePHEHANKYISIPHOCTH MPSIMOUN U
IJIOCKOCTH

Teopema o cyiiecTBOBaHUU U
€IMHCTBEHHOCTH TIPSIMOH,
MPOXOASAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U
NEePHIEHANKYISIPHON K IJIOCKOCTH
IInockoctu n
MEePHEHANKYISIPHBIE UM TIPSIMBbIE
B MHOTOTpaHHUKAX

IInockoctu n
MEPIECHIUKYISIPHBIE UM TIPSIMbIE
B MHOTOTpaHHUKAX

[lepnienauKysip U HAKJIOHHAsL.
ITocTpoeHne nepneHuKyspa us3
TOYKH Ha IPSIMYIO

https://m.edsoo.ru/K38BG3I1ZH

https://m.edsoo.ru/WF3MTS4E5

https://m.edsoo.ru/OKTGKHNSI

https://m.edso00.ru/S1VIAWIW3

https://m.edsoo.ru/KIP9L4ZCX

48

IlepnienuKysp U HaKJIOHHAs.
[TocTpoeHne nepneHuKymnsapa u3
TOUYKHU Ha MPSIMYIO

https://m.edsoo.ru/211TUD45PR

49

Teopema o Tpéx
nepneHauKyspax (mpsmas u
oOpatHas)

https://m.edsoo.ru/CNE1PAIU5S

50

Teopema o Tpéx
NepHeHauKysIpax (mpsmas u
oOpatHast)

https://m.edsoo.ru/IPCG564WN

51

Yron MCKAY CKPCIIHNBAOIIUMHUCA

https://m.edsoo.ru/K4EHQ3E9E



https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E
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MpsAMbIMHA

[Touck neprneHANKYIIPHBIX
MPSIMBIX C IIOMOIIBIO
MEPIEHANKYIJISIPHBIX MNIOCKOCTEN

OpToroHaibHOE NPOEKTUPOBAHUE

https://m.edsoo.ru/EBYVPSMSI

https://m.edso0.ru/GP0ZX8VHE

54

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIIBHOM MUPaMUIbI
C IIOMOIIBIO OPTOrOHAJILHOU
[IPOEKLINU

https://m.edsoo.ru/F5ZMOA1AE
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[TocTpoenue ceuenuii kyoa,
MIPU3MBbI, IPABWIIBHOW MUPAMU/IBI
C IIOMOIIBIO OPTOrOHAJIILHOU
MPOEKIUU

CummMeTpusi B TPOCTPAHCTBE
OTHOCHUTEJIBHO MJIOCKOCTH.
[ImockocTn cuMMeTpHii B
MHOTOIPAaHHHUKAX

ITpu3Hak nepneHuKyJIIpHOCTH
MIPSAIMOM M TNIOCKOCTHU KaK
CJIECTBUE CUMMETPUU

[IpaBuUsIEHBIE MHOTOTPAHHUKH.
Pacuér paccTosiHuii OT TOUKH 10
IUIOCKOCTH

IIpaBHUIIBHBIE MHOTOTPaHHUKH.
Pacuér paccTosHMit OT TOYKH 10
IUIOCKOCTH

CrniocoObl OIyCTHTD
MEPIEHANKYISAPBL: CHMMETPUS,

https://m.edsoo.ru/T50FUDOQOJ

https://m.edso0.ru/N77K7ZM8K

https://m.edsoo.ru/L9E703U3V

https://m.edsoo.ru/Z9E166HHZ

https://m.edso00.ru/TISUOWZTH

https://m.edsoo.ru/DHFUCBWO6



https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/DHFUCBWO6
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C/ABHT TOYKH MO MapaijieIbHOI
IpsAMOI

CnBur 1o HemapaueabHOU
MPSAMO, U3MEHEHUE PACCTOSTHUI
KonTponbhas padota "B3aumuoe
PACIIOJIOKCHHUE MIPAMBIX U
MJIOCKOCTEH B MpocTpaHCcTBe"

https://m.edso0.ru/9OANVFEQE

https://m.edsoo.ru/JW5UZNN8J
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IToBTOpEHME: Yroy MEXKIY
IIPSAMBIMU Ha ITUIOCKOCTH,
TPUTOHOMETPHS B IIPOU3BOIILHOM
TPEYroJIbHUKE, TEOPEMA
KOCHUHYCOB

[ToBTOpEHUE: YTOJI MEXKTY
CKpCHINBAIOIIUMUCS IPSAMBIMHU B
POCTPAHCTBE

FCOMeTpI/I‘IeCKI/IC MCTOABI
BBIYTUCIICHUSA YyIJIa MCIKIY
MMpsAMBIMHA B MHOT'OT'paHHUKaX

JIByrpansslil yroi. CBoicTBO
JMHENHBIX YTJIOB JBYI'PAHHOIO
yria

[TeprieHAMKYASAPHBIE TIIIOCKOCTH.
CaoiicTBa B3aUMHO
MEePHEHANKYISIPHBIX MIOCKOCTEN

[Ipu3Hak nepneHauKyIIpHOCTH
IJIOCKOCTEN; TEOpeEMa O MPSMOM
MEepPECEUCHUS JBYX MIIOCKOCTEN

MEPIEeHIUKYISIPHBIX TPETheil

https://m.edso0.ru/SKORHWDFQ

https://m.edsoo.ru/WBREU9US7

https://m.edso00.ru/3U40237CK

https://m.edsoo.ru/8H4CYFABO

https://m.edsoo.ru/FIHM69NVD

https://m.edsoo0.ru/FY5TMQ43F



https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F
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IINIOCKOCTH

[IpssMoyToNbHBIN
napajuiesenumnes; Kyo;
W3MEpEHHUs], CBOMCTBA
MPSIMOYTOJIBHOTO
napajuiefienumnena

Teopema o AuaroHanmu
MPSAMOYTOJIbHOTO
napajuieJienumnesa u CleCTBUE
U3 Heé

CrepeomeTpuyeckue u
NPUKITAIHbIC 3aa49H, CBSI3aHHBIC
CO B3aMMHBIM PacCIIOIOKECHUEM
OPSMBIX U IIOCKOCTH

[ToBTOpEHME: CKpEIIMBAIOIIUECS
MpsIMbIE, MAPATIIETbHbBIE
IJIOCKOCTH B CTAHJIAPTHBIX
MHOTOT'paHHUKAaX

https://m.edsoo.ru/K99DBNDAW

https://m.edsoo.ru/EST10AD6I

https://m.edsoo.ru/4TBYU36HZ

https://m.edso0.ru/TL947D6WK
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[Tapa napayenbHbIX IIOCKOCTEN
Ha CKPELMBAIOLIUXCS IPSMBIX,
paccTosiHuEe MEXAY
CKPEILMBAIOIIUMUCS IPSIMBIMU B
IPOCTBIX CUTYalUAX

PaccrostHue oT TOYKH 110
MJIOCKOCTH, PACCTOSTHUE OT
MPSIMOM J10 TNIOCKOCTH

Beluncnenue paccTosSsHUN MEKIY
CKPELIMBAIOIIHUMHUCS MPSIMBIMHU C
IIOMOILBIO NIEPIIEHAUKYJIIPHON

https://m.edsoo.ru/YFWZTQREN

https://m.edsoo.ru/\W5GN48EIM

https://m.edsoo.ru/5SW9VI1IHMD



https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD
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IINIOCKOCTH

TpéxrpanHslii yroj, HEpaBeHCTBA

ISl TPEXTPAaHHBIX YTIIOB.
Teopema [Tudaropa, Teopemsr
KOCHHYCOB ¥ CUHYCOB JIJIst
TPEXTPAHHOTO yTiia
DneMeHThI cepruyecKoit
T€OMETPHH: T€O/IC3HUECKHE
JUHUU Ha 3emiie

Konrponsnas padora "Yrisl u
paccrosiHus"

https://m.edsoo.ru/SXGHNLQ4J

https://m.edsoo.ru/HMVTV74CP

https://m.edsoo.ru/AIRTWZ59YU
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CucremaTuzanus 3HaHUN
"MHOrorpaHHuK M €ro
JJIEMEHTHI"

IIupamupa. Buael nupamun.
[IpaBunbHas nupamuga
IIpusma. [IpssmMast u HaKIOHHAA
npusmel. [IpaBuibHas nmpusma
[IpssMo#t napainenenunesn,
IIPSAIMOYTOJIBHBIN
napajuienenunes, Kyo

BbhInmykiible MHOTOTpaHHUKH.
Teopema Dinepa

https://m.edsoo.ru/VC3UOAK3B

https://m.edsoo.ru/J3R0247E0Q

https://m.edsoo.ru/JNDHOOS8EQ

https://m.edso00.ru/L8803LZGS

https://m.edsoo.ru/B4TOMDU1D
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BBIHYKJ'IBIG MHOT'OI'PaHHHUKHU.

Teopema Ditnepa. [IpaBunbHble U

MOJIYIIPABUJIbHBIC
MHOT'OT'paHHUKHN

Kontponbnas padota

https://m.edsoo.ru/QOMX9GA1S

https://m.edso0.ru/3N52B3TEM



https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/3N52B3TEM

"MHuororpaHHuku"

[TonsiTHE BEeKTOpa Ha IUIOCKOCTH

86 1 https://m.edsoo.ru/LRBSE3B09
U B IPOCTPAHCTBE

87 CymMma BEKTOpOB 1 https://m.edso0.ru/MNTSX2XL8

88 Pa3nocth BekTOpOB 1 https://m.edsoo.ru/5SHBMZ1POH

89 [IpaBuno napamienenunena 1 https://m.edso0.ru/XS6AN7LA2

90 YMHOXEHUE BEKTOpa Ha YHCIIO 1 https://m.edsoo.ru/MJUH128LR
Pasnoxenue BekTopa 1o 6asucy

91 TPEX BEKTOPOB, HE JICKAIINX B 1 https://m.eds00.ru/U760IDCTG
OJIHOM MJIOCKOCTH

92 CkansipHO€ IpOu3BEIEHUE 1 https://m.eds00.ru/JZ46VNC71
B

93 PITHEICHHE YIJIa MORAY 1 https://m.eds00.ru/IUSI96UQP
BEKTOPAaMH B IPOCTPAHCTBE
n N

94 POCTCHIIHE Sallasu © 1 https://m.edsoo.ru/FIXV79T8B
BEKTOpPaMH
n .

95 POCTETIIIHE SaAaH © 1 https://m.edso0.ru/JCWURNGOL
BEKTOPaMH
n .

96 POCTCHITITHE Sajtamu © 1 https://m.edsoo.ru/BEHWOELKS
BEKTOPaMHU
n N

97 POCTCHITTIHE Sajlasu © 1 https://m.edsoo.ru/P3W8WZZSY
BEKTOpaMHU
00006

08 COUICHIE 1 CHETeMATIRAMIT 1 https://m.edso0.r/ECRMXSNM3
3HAHUHN
00606

99 © HvleHHe 1 cucTeMatsatiT 1 https://m.edsoo.ru/XXBTFP5WL
3HAHHUH

100 Hrorosas koHTposibHas paboTa https://m.eds00.ru/SFGPDWNKO

101 HToroBasi KOHTpOJIbHAsA paboTa https://m.edso00.ru/X3ZG8A6SO



https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO

00006
102 © HvleHHe 1 eHeTeMaTHati 1 https://m.edso00.ru/931AWXEK1
3HAaHUHU

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102 6 0


https://m.edsoo.ru/931AWXEK1

11 KITACC

KoaudecTBO 9acoB

Ne Hara JJIeKTpOHHbIe N (poBbHIE
n/n Tema ypoka Bcero Kontpoanueie  Tpaxkruueckue u3yueHusi oOpa3oBaTesibHbIE PeCypChl
padoTsbI padoThI

[ToBTOpEHUE TEMBI

1 "Koopaunnartsl BeKTOpa Ha 1 https://m.edsoo.ru/WERSDSI4U
IJIOCKOCTH U B IMPOCTPAHCTBE"

2 Hostopetinte TeMe! "CKaJ;['flpHOC 1 https://m.edso0.ru/M6JO60NJ7
MIPOU3BEICHNE BEKTOPOB
[ToBTOpEeHUE TEMBI

3 "BbruuciieHue yria Mexmy 1 https://m.edso00.ru/55KY41LVG
BEKTOpPaMU B MPOCTpaHCTBE"
[ToBTOpenue temsl "YpaBHeHUE

4 MPSIMOM, IPOXOSIIEH Yepe3 IBe 1 https://m.edsoo.ru/U20HPUS6W
TOYKH"
YpaBHEHUE IOCKOCTH,

5 HOpMaJib, YpaBHEHHUE TUIOCKOCTH 1 https://m.edso0.ru/VYIHSTERW
B OTpe3Kax
YpaBHEHHE IIOCKOCTH,

6 HOpMaJib, YpaBHEHHUE TIIIOCKOCTH 1 https://m.eds00.ru/541910WGX
B OTpe3Kax

7 BekropHoe npousBeaeHue 1 https://m.eds00.ru/NTYOG2APM

8 JIMHCHHLIC HepaBeHCTE, 1 https://m.eds00.ru/54EQ7JQBE
JUHEHHOE MPOrpaMMHUPOBAHNE

9 HHHGF HPIE HEPABCEHCTRA, 1 https://m.edsoo.ru/VPKWBB4AA
JMHEHHOE MPOrpaMMHUpPOBaHUE

10 AHaIUTHYECKHE METOIBI 1 https://m.edsoo.ru/KHJ20M3PV



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/KHJ2OM3PV

11

12

13

pacqéTa yria MEXAy NpsAMbIMHU B
MHOTr'OrpaHHUKax

AHanutnyeckue METO/AbI
pacdéra yria Mexay
IIJIOCKOCTSMU B
MHOTOI'PaHHHKaX

dopmyiia pacCTOSTHUSA OT TOUKH
JI0 TJIOCKOCTH B KOOPAMHATAX
Haxoxaenue paccTosiHui OT
TOYKH JI0 IIJIOCKOCTH B KyOe

https://m.edsoo.ru/DDXUUAIA5

https://m.edsoo.ru/SG451UUG1

https://m.edsoo0.ru/8V2N4X1L3

14

15

16

HaxoxxaeHue paccTosHuil ot
TOUYKH JI0 IIJIOCKOCTH B
MIPaBUIILHON MUpaMHJIE

KontponbHas padota

" AHanuTHuecKas reomerpus”
CeueHust MHOTOIPaHHUKOB:
CTaHJApTHBIE MHOTOTPAHHUKH

https://m.edsoo.ru/UZ15UU37F

https://m.edsoo.ru/SNGILGHFM

https://m.edso00.ru/219603NHQ

17

CeueHnst MHOTOIPaHHUKOB:
METOJ CJIEJIOB

https://m.edso00.ru/52XG02J5B

18

CedeHuss MHOTOIPAHHUKOB:
CTaHJIapTHBIE TIIOCKOCTH,
nepeceyeHus MpsMbIX U
IUIOCKOCTEMN

https://m.edso0.ru/CUP7TCPXQ

19

20

[TapasnnenbHble npsiMble U
IJIOCKOCTH: TapaJljieibHbIe
CeueHus

[TapamienbHbIE IPSIMBIE U
MJIOCKOCTH: pacy€T OTHOLICHUI

https://m.edsoo.ru/MM69MKRDP

https://m.eds00.ru/O71ROIJFI



https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/O71ROIJFI

21

22

23

24

25

[TapannenbHble npsiMbIe U
IJIOCKOCTH: YIJIBI MEXKY
CKPELIMBAIOIIUMHUCS MPSIMBIMU

[lepnennukynsipHbIe NPSMBIE U
IJIOCKOCTH: CTAH/IaPTHBIE MaphI
NEPIEeHINKYISIPHBIX TIOCKOCTEN
Y TIPSIMBIX, CHMMETPUHN
MHOTOT'PaHHUKOB

[lepneniuKynsipHbIe NPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
NEpIEHIUKYIIApax
[lepnieHauKynsipHBIE IPSAMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS JIUH B
MHOTOI'PaHHHKaX

[ToBTOpenue: momanu
MHOTOYTOJILHUKOB, (POPMYJIBI
JUTSL TUTOIIA/ICH, COOOpaKeHUs
nmoaoous

https://m.edsoo.ru/26EPTM74A

https://m.edso0.ru/YQUVT6EVZX

https://m.edsoo.ru/HQIN20ZJP

https://m.edsoo.ru/OWFAQ1A9J

https://m.edsoo.ru/FDRZ0O9G4X

26

[ToBTOpeHue: momanu
MHOTOYTOJILHUKOB, ()OPMYJIBI
JUTSL TUTOIIA/ICH, COOOpaKeHUs
nogoous

https://m.edsoo0.ru/1ZYRNNIKV

27

28

IToBTOpenue: wiomanu
MHOT'OYT'OJIbHUKOB, ()OPMYJIbI
JUTSL TITOMIAICH, COOOpaXKeHHUS
noxoous

[Tnomanu ceyenuin
MHOTI'OTPaHHUKOB: ILIOIIA/IH
IIOBEPXHOCTEH, pa3pe3aHus Ha

https://m.edsoo.ru/HWHVFENLOO

https://m.edsoo.ru/X2HRM9HD4



https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/X2HRM9HD4

29

30

31

Y4acTH, COOOpaKEHHUS MO00Us
IInomanu ceuennii
MHOTOTPaHHHUKOB: TUTOIIA TN
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxeHusl MOA00HS
KontponsHas pabora
"IToBTOpEHNE: MHOTOI'PaHHUKH,
CEUYEHHS] MHOTOTPAHHUKOB"
O0BéMm Tenma. O0beM
MPSIMOYTOJIHHOTO
napauiesienumne/ia

https://m.edsoo.ru/8H4ELY9N6

https://m.edsoo.ru/SSUW1IWWV1

https://m.edsoo.ru/6UXGOO0RC9

32

33

34

35

36

37

3amaun 00 yaBoeHuu Kyba, o
KBaJIpaType Ky0a; O TPUCEKIINH
yria

CrepeoMeTpuueckre 3aaauu,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIHHOTO
napasuieienuie1a

[Ipuknaguelie 3a1a4n, CBI3aHHBIE

C BBIYMCIIEHUEM 00BEMaA
HPSIMOYTOJIBHOTO
napaJenenumnesa

O0BEM TIPSIMO TPU3MBI

CrepeomeTpuueckue 3aj1auu,
CBSI3aHHBIE C BBIUMCIIEHUEM
00BEMOB NPSAMOI TPU3MBI

HpI/IKJ'IaIIHBIe 3aga4u, CBA3aHHBIC

¢ 00bEMOM TIPSMOI TTPU3MBI

https://m.edsoo.ru/VK2J2TXEF

https://m.edsoo.ru/ODR6H6TQS

https://m.edsoo.ru/OSHTIOT1G

https://m.edsoo.ru/SAIL9YHYJ

https://m.edsoo.ru/1D8HV54A9

https://m.edsoo.ru/Ql'YC4F8I1U



https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU

38

39

40

41

42

43

44

45

46

Brrancnenue 06EMOB TeI ©
IIOMOILBIO ONPEACIIEHHOTO
uHTerpaia. O6bEM HaKIIOHHOM
PU3MBI

Brruucinenue 00bEMOB TeI ©
TIOMOIIIBIO OTPEICAEHHOTO
unTerpana. O6bEM MUPaMHU/IbI

dopmyna 00bEMaA TUPAMUIBI.

OTHo1IeHHE 00HEMOB TUPAMUL C

00ImuM yriiom

®opmyna 00bEMa MUpaMHUIbL.

OTHo1IeHHE 00HEMOB TUPAMHUT C

001IUM yTiiomMm

CrepeomeTpuueckue 3aj1auu,
CBSI3aHHBIE C 00BEMaMU
HAKJIOHHOU NPU3MBI

CrepeoMeTpuuecKkue 3aaauu,
CBSI3aHHBIE C O0BEMAMU
MTUPAMUJIBI

[IpuknagHbie 3a1a4u MO TEME
"OOBEMBI TeN", CBI3aHHBIE C
00BEMOM HAKJIOHHOH TPU3MBI

[Ipuknagueie 3a1a4u MO TEME
"OOBEMBI TEN", CBSI3aHHBIC C
00BEMOM MTUPAMUIBI

[Ipumenenne 00BEMOB.

Brranciaenue PacCToOAHUA 10
IIIIOCKOCTHU

https://m.edsoo.ru/ON585060H

https://m.edsoo.ru/2CJLCMKS8N

https://m.edsoo.ru/AL3PODCYE

https://m.edsoo.ru/3GOOAJRNY

https://m.edsoo.ru/7TR8RHWOQO7

https://m.eds00.ru/SF480DTS6

https://m.edso00.ru/9SF60YYVX

https://m.edsoo.ru/Z4MZ27RMY

https://m.edsoo.ru/I39CX03CP



https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP

47

48

49

50

Kontponbras padota "O0bEM
MHOTOrpaHHHKa"

HHJ’II/IHJIPI/I‘-ICCK&S[ HOBerHOCTB,
o0Opasyrommue MUIHHIPHIECKOM
MOBEPXHOCTH

Hunuuap. [pssmoit kpyrosou
uwHap. [nomans
MIOBEPXHOCTU LWJINHIPA
Konnueckas noBEepXHOCTSD,
o0Opa3yronire KOHUIeCKOH
nosepxHoctu. Konyc

https://m.edsoo.ru/XNWZSSJ7P

https://m.edsoo.ru/7DHKEHEG6

https://m.edsoo.ru/MAVW4KY55

https://m.edsoo.ru/PVRE7THQ6Y

51

52

53

54

55

56

CeueHue KoHyca IJIOCKOCTBIO,
napasieIbHON TIOCKOCTH
OCHOBaHHA

Y ceu€HHBI KOHYC.

N306paxkenne KOHYCOB U
YCEUEHHBIX KOHYCOB

[Tmomranb 60KOBOI MOBEPXHOCTH

Y ITOJIHOM ITOBEPXHOCTU KOHYyCa

[Tnomans 60KOBOM MOBEPXHOCTH

1 ITOJIHOM ITOBEPXHOCTH KOHYyCa

CrepeomeTpHruecKkue 3aJa4 Ha
JI0KA3aTeJIbCTBO U BBIYMCIIEHUE,
MMOCTPOCHUEM CEUECHU U
HMUINHApA, KOHyca
CrepeomeTpHruecKkue 3aJauu Ha
JI0KA3aTeJIbCTBO U BBIYUCIIEHUE,
MMOCTPOCHUEM CEUECHU U

https://m.edsoo.ru/EOVSHALSL

https://m.edso0.ru/Q9VKWVDCTE

https://m.edsoo.ru/AWKB9E4ANE

https://m.edsoo.ru/9NF4UE3KJ

https://m.edsoo.ru/QZVH5EXL9

https://m.edsoo.ru/AKF6PW62W



https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W

57

HNUJINHAPA, KOHYCa

[IpuxnagHelie 3a1a4n, CBI3aHHBIE
C UMJIMHIIPOM

https://m.edso00.ru/3429ZLHT5

58

[Ipuxnagselie 3a1aun, CBI3aHHBIE
C UMJIMHIPOM

https://m.edsoo.ru/ZY6ENPVKD

59

60

61

62

Cdepa u map

[lepeceuenue cheps! u mapa ¢
mI0ckocThi0. Kacanue mapa u
cdepsl IOCKOCThIO. Bua u
M300pakKeHHE mapa

[lepeceuenue cheps! u mapa ¢
mI0cKocThi0. Kacanue mapa u
chepsl mockocTeio. Bug u
n300pakeHHE mapa

Ypasaenwne chepsl. [Lnomans
cdepsl u e€ yacren

https://m.edsoo.ru/W1TVKAJOR

https://m.edsoo.ru/JFBNB5ZS0

https://m.edsoo.ru/M6WK9K950

https://m.edsoo.ru/U8G24B0O8H

63

64

65

66

Cummetpus cdepsl u mapa

CrepeomeTpruecKue 3a1a4i Ha
JIOKa3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO chepold U mapom,
MOCTPOCHUEM MX CCUCHHU
TUTOCKOCTBIO

CrepeomeTpuuecKkue 3a1a4i Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
CBsI3aHHBIE cO cepoi U mapom,
TIOCTPOCHHUEM MX CCUCHHI
IUTOCKOCTBIO

[Ipuknagabie 3a1a49u, CBSI3aHHBIE

https://m.eds00.ru/6E6GX0YJS

https://m.edsoo.ru/MSYBPKH7R

https://m.edsoo.ru/MXRDTK72T

https://m.edsoo.ru/XW5LI17A9]



https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/XW5LI7A9J

co cdepoii 1 mapom
[ToBTOpEHME: OKPYKHOCTH HA
TUTOCKOCTH, BEIYHCIICHUS B

67 https://m.edsoo.ru/EJ2QDAVE]
OKPYXHOCTH, CTaHJapTHBIC
I0100us
P 0

68 A3TTHPIC KOMOHHAIH TeiT https://m.edso00.ru/LE7933LXX
BpaHIeHI/Ifl nu MHOFOFpaHHI/IKOB
3 "T

69 VI T Teme Theta https://m.edsoo.ru/PHHL CG54E
HOBerHOCTI/I BpaIIIeHI/Iﬂ
3 "T

70 AT T Teme hela H" https://m.edsoo.ru/22WPBLTP9
MOBEPXHOCTH BPAILICHUS
K 6ora "T

71 OHTPOTIRHAN pabots f et https://m.eds00.ru/33W222M63
HOBerHOCTI/I BpaHIeHI/IH
O0né .T S

72 DM INLHTIIpa. T eopeMa o https://m.eds00.ru/LZN2S6ZMO
00BbEME MPSMOTO HUITUHIPA
Brruncaenune o06EMOB TeN €

73 MTOMOIIBIO ONPEACIEHHOTO https://m.edsoo.ru/ACTOMFMVF
uHTerpaia. O6sEM Konyca
IT 0 i i

74 HOTHA/IH DOKOBOH H TOTHOH https://m.edsoo.ru/ZYTK7P8B1
MTOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aj1auu,

75 CBSI3aHHBIE C BEIYUCIEHUEM https://m.edso0.ru/709VJYPSC
00BEMOB IMITMHPA, KOHYCA
[Ipukiiagueie 3aga4m 110 TEME

76 "OOBEMBI U ILIOIIALN https://m.edso0.ru/QXEA9GPVB
nosepxHocrel Ten"

oy
77 OOBEM Lapa H 1apoBoro https://m.eds00.ru/\'V6ONBVZX

cekropa. Teopema 06 06BEME



https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX

78

79

80

81

82

mrapa. [nomanp chepsl.
CrepeomeTpuueckue 3aj1auu,
CBSI3aHHBIC C BEIYMCICHUEM
00BEMOB 11apa, MapoBOro
CerMEHTa U IMapOBOT0 CEKTOPA

[TpuknaaHbie 337291 IO TEME
"OOBEMBI TEN", CBI3aHHBIE C
00BEMOM M1apa U TUIOIIAIHIO
cdepsl. COOTHOLIEHUS MEKTY
IUIOIIASIMU ITIOBEPXHOCTEN U
00BbEMamMu OJOOHBIX Tell

[TomoOHbIE TEeNa B IPOCTPAHCTRE.
N3menenne o0béma npu
nonobun. CrepeomeTpuyecKkue
3a/1a4M, CBSI3aHHbIE C
BBIYUCIICHHEM 00BEMOB TEN U
IJIOIIA/IeH TOBEPXHOCTEH

Kontponbnas pabdota "[lnomanu
MIOBEPXHOCTH M 0OBEMBI 1
KpyTiabIX Ten"

JIBM>KEHUS POCTPAHCTBA.
OtoOpakenusi. J[BuxeHust u
paBeHCTBO uryp. O6mue
CBOMCTBA IBW)KCHUMN

Bunp! nBmxenuit:

napajijleIbHBIN IIEPEHOC,

LEHTpaJIbHAsl CAMMETPUS, 1
3epKajibHasi CHMMETPHUS,

IIOBOPOT BOKPYT IIPSIMOM

https://m.edsoo.ru/EZH9GRUEJ

https://m.edsoo.ru/H24188MKQ

https://m.edso0.ru/73UODGNYR

https://m.edsoo.ru/RXJ4AYW6ENA

https://m.edso0.ru/ZSUA77NTX



https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX
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[IpeobpazoBanus momo0us.
[psimas u cepa Diinepa
I'eomerpuueckue 3agaun Ha
MPUMEHEHHE JIBIKCHHS

KonTponbHast padora "BekTopsr

B IIpOCTpaHcTBE"

https://m.edsoo.ru/A1IPU2WOAX

https://m.edsoo.ru/KFDHOMGKZ

https://m.edsoo.ru/4F52B11KK
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O6o6maromee noropenue 11
MOHATUN U METOJOB Kypca
reometpun 10—11 kimaccos,
crucTeMaTu3alus 3HaHU:
"ITapanienbHOCTb MPSIMBIX U
IJIOCKOCTEH B TpOCTpaHCTBE"

Ob6o6maromee nosropenue 11
MOHATHI U METOJ0B Kypca
reomerpun 10-11 kimaccos,
cHUCTeMaTU3alus 3HAHU:
"BekTops! B npocTpaHcTBe"

Ob6o6maromee nosropenue 11
MOHATUN U METOJOB Kypca
reometpun 10—11 kimaccos,
cUCTeEMAaTH3allis 3HaHUHN:
"BexTopsl B ipocTpaHcTBe"

https://m.edsoo.ru/IHVB2NZH9

https://m.edsoo.ru/AQEFPERJO

https://m.edsoo.ru/3NIJOLN63

89

90

Ob6o6maromee nosropenue 11
MOHATUN U METOJOB Kypca
reometpun 10—11 kinaccos,
cUcTeMaTH3allis 3HaHHUH:
"OO6beM MHOTOTpaHHHUKA"

O6o61maromiee nopropenue 11
MOHATHI U METOJ0B Kypca

https://m.edso0.ru/B85S7VDTC

https://m.edso0.ru/AJX4CDP5I



https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9
https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I
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93

reomerpuu 10-11 kiaccos,
crucTeMaTu3alus 3HaHU:
"O6beM MHOTOrpaHHuka"

O6o06matomee moBTopenwue 11
MOHATUH U METOJIOB Kypca
reomerpuu 10-11 kiaccos,
CHUCTEMaTHU3alMs 3HAHUMN:
"Ilnomany moBEpXHOCTU U
00BEMBI KpYyTJIbIX Ten"

O6o6matomee moBTopenwue 11
TIOHSTHI U METOJIOB Kypca
reometpun 10—11 kinaccos,
CHCTeMaTH3allus 3HAHMI:
"Ilmomany MOBEPXHOCTU U
00BEMBI KPYTIIBIX TET"

Hroropas KOHTPOJIbHAA pa60Ta

https://m.edsoo.ru/H2ZABPRXO

https://m.edsoo.ru/JG1DJ50NK

https://m.eds00.ru/GXZMP89GD

94

95

96

Hroroas xoHTpoabHas pabora

[ToBTOpeHue, 06001EeHNE 1
cUcTeMaTu3alusd 3HaHUU

Hctopus pazButus
CTEPEOMETPUHU KaK HAYKU U €€
POJIb B Pa3BUTHUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT I

https://m.edsoo.ru/3J174MY6M

https://m.edsoo.ru/U126CB4 XL

https://m.edsoo.ru/I[EBALO6B5

97

Hctopus pazButus
CTEPEOMETPUHU KaK HAYKU U €€
pOJIb B Pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo.ru/8ZKNMYF03



https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/8ZKNMYF03

98

99

100

101

102

Hcropus pa3Butus
CTEPEOMETPUU KAK HAYKU U €€
pOJIb B pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

Hctopust pazButus
CTEPEOMETPUHU KaK HAYKU U €€
pOJb B Pa3BUTUH COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

Hcropus pa3sutus
CTEPEOMETPUU KAK HAYKHU U €€
POJIb B pa3BUTHU COBPCMCHHBIX
HHKCHCPHBIX 1 KOMIILIOTCPHBIX
TEXHOJIOTUU

Hcropus passurtus
CTEPEOMETPUU KAK HAYKU U €€
pOJIb B pa3BUTHUN COBPEMEHHBIX
VHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

Hcropus passurus
CTEPEOMETPUU KAK HAYKU U €€
pOJIb B pa3BUTHUN COBPEMEHHBIX
MH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMME

102

https://m.eds00.ru/41X3XKQOG

https://m.edsoo.ru/4APGHOJY AH

https://m.edsoo.ru/GEJCO734F

https://m.edsoo.ru/RK4XSFWNR

https://m.eds00.ru/X89TQ8776



https://m.edsoo.ru/41X3XKQOG
https://m.edsoo.ru/4PGHOJYAH
https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/RK4XSFWNR
https://m.edsoo.ru/X89TQ8776




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KVIACC

Kon
IpoBepPsAEeMOro
pe3yJjabTarTa

7
7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTeIbHON NPOrpaMMbI CpeiHero o01ero o0pasoBaHus

I'eomerpus
OHCpI/IpOBaTB MOHATUAMU: TOYKA, IIpAMad, MNIOCKOCTb

[TpuMeHSTh aKCHOMBI CTEPEOMETPHH M CIEICTBUS M3 HUX NPH PEHICHUU
reOMETPUYECKUX 3a/1a4

OnepupoBaTh TOHATHSAMHU: IAPAJUICTBHOCTh U NEPHEHAUKYISIPHOCTD
IPSIMBIX U IVIOCKOCTEN

KnaccupunupoBars B3aUMHOE DPACHOJIOXKEHHME MPSAMBIX M IUIOCKOCTEH B
POCTPAHCTBE

OmnepupoBaTh NMOHATUSMH: JIBYTPAaHHBIA YTOJ, TPaHH ABYTPAHHOTO YTJa,
pedpo ABYrpaHHOTO YIJa, JTUHEWHBIN yroj ABYTPaHHOTO YTja, TpaaycHas
Mepa ABYTPaHHOTO yria

OmnepupoBaTh TMOHATHUSMH: MHOTOTPAaHHHK, BBIMYKIBIH W HEBBITYKIIBIHA
MHOTOTPaHHHK, SJIEMEHTH MHOTOTPAHHUKA, TIPaBIIIbHBI MHOTOTPaHHUK
Pacnio3HaBaTh OCHOBHBIE BHABI MHOTOIPAaHHHMKOB (IIHpamuaa, MpU3Ma,
MPSIMOYTOJIbHBIN Napajuienenumnes, Kyo)

KrnaccudummpoBate ~ MHOTOTpAaHHUKH,  BBIOWpas ~ OCHOBaHHMSA IS
KJIaccu(UKAMK (BBIMYKJIble U HEBBIYKJIble MHOTOIPAaHHUKH, MIPABUJIbHbIE
MHOTOTPaHHHKH, IPSIMbIE U HAKIIOHHBIE MTPU3MBI, MTapaJlIeJIeUIe bl)

OHCpI/IpOBaTI) MOHATHUAMU: CCKYIIAs MITOCKOCTb, CCUCHNEC MHOT'OI'PAHHUKOB

7.10

OOBSCHATH MPUHITUIBI IOCTPOCHHSI CEUCHUH MHOTOTPAHHUKOB, UCTIOIB3YS
METOJI CIIEIOB

7.11

7.12

CTpouTh CEYEeHHS MHOTOIPAHHMKOB METOIAOM  CII€JOB, BBITOJIHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHJI CBEPXY, COOKY, CHU3Y

Perrate 3amaun Ha HAXOXKICHHE T'€OMETPHUCCKUX BEIMYMH IO OOpasiam
WIA alrfOPUTMaM, IPUMEHSAS H3BECTHHIC AHAIMTHYECKHE METOABI IIPH
pELICHUH  CTAaHAAPTHBIX MaTEMaTHMYCCKMX 3a/Jad Ha  BBIYMCIICHUEC
pPacCTOSIHUI MEXIy ABYMs TOYKAMH, OT TOYKH IO MPSAMOM, OT TOUYKHIO
TUIOCKOCTH, MEX/Ty CKPEIINBAIOIMMHUCS TPSIMBbIMUA

7.13

Pemare 3amaun Ha HaXOXKIEHHWE I'€OMETPUYECKUX BEJIMYMH IO oOpasuam
WIM QITOPUTMAM, IPUMEHSSA H3BECTHBIC AHAJIUMTUYECKUE METOABI IIpU
pElICHUU CTaHAApPTHBIX MAaTeMaTHYECKUX 3a7a4 Ha BBIYMCICHHE YIJIOB
MEXKIYy CKPEIIMBAIOIUMHUCA NPAMBIMHU, MEXKIY IMPSIMOM M IUIOCKOCTBIO,



7.14

7.15

MEXIY IJIOCKOCTSMU, ABYTPAaHHBIX YIII0B

Boruncnsate 00bEMBI M IIJIOLIAAN TOBEPXHOCTEH MHOIOIPaHHUKOB (MpU3Ma,
nupammia) ¢ MpPUMEHEHHEM (OPMYIN, BBIYHCISATH COOTHOIICHUS MEXKIY
IUIOIIASIMU TOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOI'PAaHHUKOB
OnepupoBaTh MNOHATUSMU: CHUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCb U
TUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3Bnekatrb, mpeoOpa3oBbIBaTE W HHTEPIPETUPOBATH HH(OpPMAIHIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, MpPeJACTaBICHHYI0 Ha
yepTexax U pUCyHKax

7.17

7.18

7.19

IIpumensaTh reomerpudeckue (GakThl Ui PELICHUS CTEPEOMETPUYECKHUX
3a1a4, NPEAINOJaralolliuX HECKOJIBKO IIaroB pEIIEHUs, €CIU YCIOBUSA
MIpUMEHEeHUS 33J1aHbl B SBHOH (popme

[IpuMeHATH mpocCTEMIIME IPOrPpaMMHBIE CPEIACTBA M DJIEKTPOHHO-
KOMMYHHMKAIIUOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUYECKHUX 33124

[IpuBOoguTE mpHMEpPbl MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOLE H
JKU3HM, PACIIO3HABATh IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

7.20

11 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

6.1

6.2
6.3
6.4

[IpuMeHsTh MONy4YEHHBIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh peajbHbIC
CUTYallMu U NPUMEHATh U3YyUYEHHbIE TIOHATUS B IPOLECCE ITOUCKA PELICHUS
MaTeMaTHYeCKu C(OPMYIMPOBAHHON MPOOJIEMBI, MOJIEIUPOBATh PealbHbIe
CUTyallul Ha S3bIKE T€OMETPUH, MCCIEN0BAaTh IIOCTPOEHHBIE MOJAEIU C
HCIOJIb30BAaHUEM T'€OMETPUUYECKUX TOHATUN M TEOpeM, ammapaTa aareOpsl,
pemate  MpakTUYECKHME  3a7aud,  CBA3aHHbBIE C  HAXOXJACHHUEM
FeOMETPUUECKUX BEIMYUH

IIpoBepsiemble npeMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJIbHOM NPOrPaMMBbI CpeIHero 001ero od0pa3oBanusi

I'eomerpus

OnepupoBaTh MOHITUSIMH: HWIMHIPUYECKas MOBEPXHOCTh, 0Opa3yrolue
UAJTUHAPUYECKOW TIOBEPXHOCTH, UWIMHAP, KOHHYECKAash IOBEPXHOCTD,
o0pa3yrolire KOHU4eCKOW OBEPXHOCTH, KOHYC, cheprudeckasi HOBEpXHOCTh

Pacnio3naBath Tena Bpamenus (LUIUHAP, KOHYC, cdepa H map)
OOBACHATH CITOCOOBI IOJYYCHHSI TEJT BpAIICHUS

KnaccudumnupoBaTs B3aUMHOE pacTofioskeHUe cephl U MIIOCKOCTH

6.5

6.6

OnepupoBaTh NOHATUAMU: IIAPOBON CETMEHT, OCHOBAaHHE CErMEHTA, BBICOTA
CETMEHTA, IIAapOBOM CIIOM, OCHOBAHUE ILIAPOBOI0O CJIOS, BBICOTA LIAPOBOTO
CJ1051, IapOBOM CEKTOP

Brrunciagte  00BEMBI U miomaau HOBerHOCTeﬁ TCJI  BpalllCHUA,



6.7

6.8

TFCOMETPHUYECKUX TeJl C MPUMEHEHHEM (PopMyJT

OnepupoBaTh TOHITHSIMH: MHOTOTPAaHHUK, BIHCAHHBIH B chepy u
OIMMCAaHHBIA OKOJIO cdepbl, cepa, BINUCAHHAS B MHOTOTPAHHHUK WA TEJIO
BpaICHUS

BBIYHCIATE COOTHOMIEHUS MKy IUIOMIAISIMHU TTOBEPXHOCTEH B 00bEMaMu
IMOTOOHBIX TEI

6.9

N3o06paxkaTts uzydaemble (GUTYpbl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEpTEKHBIX UHCTPYMEHTOB

6.10

6.11

6.12

BBIMONHATE  (BBIHOCHBIC) ITUIOCKHE YEPTEKH U3 PHCYHKOB TPOCTBIX
00BEMHBIX (QUTYp: BHI CBEPXY, COOKY, CHHM3Y; CTPOUTH CEUYCHHS Tel
BpAIICHUS

W3Bnekatrb, uHTEpnpeTHpoBaTh M MpeoOpa3oBbIBaTh HH(OpMALHMIO O
NPOCTPAHCTBEHHBIX TEOMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
YepTeKax U pUCYHKax

[IpumensTe reomeTpudeckue (akThl Ui PEUICHUS CTEPEOMETPUUYECKHUX
3a/a4, MPEANONArafolUuX HECKOJBKO IIIaroB pEIIeHUs, €CIU YCIOBHUS
MIPUMEHEHUS 3a/1aHbl B SIBHOM (hopme

6.13

6.14

OnepupoBath MOHATHUEM: BEKTOP B IPOCTPAHCTBE

BhITIONTHATE  IEHCTBUSL  CIOXKEHHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOXEHHUS BEKTOpa Ha YHCJIO, OOBSCHATh, KaKWUMH CBOWCTBAMH OHH
o0JIaaroT

6.15

6.16

6.17

6.18

6.19

6.20

6.21

6.22

6.23

[IpuMeHATH PaBUIIO NapAJLICIICIIUIIENA [IPU CIIOKEHUU BEKTOPOB

OnepupoBarh MOHATHUAMM: JI€KapTOBBl KOOPAWMHATBI B IPOCTPAHCTBE,
BEKTOP, MOJyJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yroj
MEXJly BEKTOpPaMHM, CKaJSIPHOE IPOU3BEIECHUE BEKTOPOB, KOJIJIMHEAPHBIE U
KOMILJIAHAPHBIE BEKTOPBI

Haxomute cymMMy BEKTOPOB M TNPOM3BEACHHE BEKTOpa HA YHUCIO, Yroi
MEXAY BEKTOpaMH, CKaJSIPHOE IPOU3BEACHME, PACKIAIBIBATH BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

3aiaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPIAUHAT
Pematp mpocreiimne reoMeTpuyecKrue 3aaud Ha NMPUMEHEHHE BEKTOPHO-
KOOpJAMHATHOT'O METOJA

Pemlate 3amaum Ha JOKa3aTeNbCTBO MATEMAaTUYECKUX OTHOIIEHUH U
HaXO0XJICHHE TeOMETPUYECKHX BEIUYHMH MO 00pasllaM WU alropuTMam,
OPUMEHSIE  W3BECTHBIE  METOABl  IPH  PEHIEHUWH  CTaHJIApPTHBIX
MaTeMaTUYeCKHUX 3a/1a4

[IpumensaTh mpocTeilline NporpaMMHBIE CpPEACTBA U AJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUUECKIX 3a]1au

[IpuBOoauTE mpHMEpPbl MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOIE H
JKWU3HH, PACIIO3HABATh MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

HpI/IMCHSITI) IMOJIYYCHHBIC 3HAHHWA Ha IMPAKTHKE: aHAJIM3UPOBATHL PCAJIbHBIC



CUTYallMU U NPUMEHATh U3yUYECHHBIE MTOHATUA B IIPOLIECCE MOUCKA PELICHUS
MaTeMaTH4ecKu C(HOpMYyIUPOBAHHOM MPOOIEMbI, MOAEIHPOBATh peaibHbIE
CUTyallUM Ha S3bIKE T'€OMETPHUH, MCCIIEIO0BAaTh IIOCTPOCHHBIE MOJCIH C
UCIIOJIb30BaHUEM T€OMETPUYECKUX TOHATHIA U TEOpeM, ammapara anreOpsl,
pemaTh  MPAaKTHYECKUE  3a7add,  CBA3AHHBIE C  HAXO0XIACHUEM
r€OMETPUYECKHUX BEJINYUH




HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon

7.1

7.2

7.3

7.4

7.5

7.6

IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA

I'eomerpus

OCHOBHBIC TTOHSTHS CTCPCOMCTPHUU. Tqua, npsmas, IIJIOCKOCTh, IPOCTPAHCTBO.
ITonsTHe 00 aKCHOMATUYECKOM MMOCTPOCHHUU CTCPCOMCTPUN: AKCHOMbBI CTCPCOMCTPHUHN U
CICOCTBUA N3 HUX

B3aumHOe pacnosioxeHue NpsiMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TTapalIeIbHbIE
U CKpelmuBaromuecs npsMble. [lapamuienbHOCTP MNpsSMBIX W INIOCKOCTEH B
IIPOCTPAHCTBE: MAapajUlebHbIE MpPsIMbIE B IIPOCTPAHCTBE, NAPaUIEIbHOCTb TPEX
IPSAMBIX, [ApAJICIBHOCTh IPSIMOM M IUIOCKOCTU. YTJBIC COHAIpPaBICHHBIMU
CTOpPOHAMH, Yroj MEXKIy IpsSMbIMH B IpocTpaHCTBe. [laparuiesbHOCTH INTOCKOCTEH:
NapajuleJbHble IUIOCKOCTH, CBOMCTBA NapaJUleibHBIX IIOcKocTel. IIpocteiime
MIPOCTPAHCTBEHHbIE (UIYpbl Ha IJIOCKOCTU: TeTpa’ap, KyO, mapajuienenunen,
MOCTPOEHUE CEUYECHUI

IlepnieHAUKYIAPHOCTE MNPAMOM M IUIOCKOCTH: NEPHEHAUKYISAPHbIE IPsMBIE B
IIPOCTPAHCTBE, MPSIMBIE NapaJlIeIbHbIE U MEPIECHIUKYISPHBIE K IUIOCKOCTH, IPU3HAK
NEPNEHANKYISIPHOCTH NPSAMOU M IJIOCKOCTH, TEOpEeMa O NMPSIMOM NEepPHEHIUKYIIPHOU
IJIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YIOJI MEXKY NPAMON U IUIOCKOCTBIO, IBYIPAHHBIN
YTOJ1, TUHEHHBIN yroj IBYIpaHHOro yria. [leprneHauKynsap u HaKJIOHHBIE: PACCTOSHHE
OT TOYKHU JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 110 IMJIOCKOCTH, NMPOeKLus (pUrypsl Ha
IUIOCKOCTh. [IepneHIuKyIsIpHOCTh MJIOCKOCTEN: NMPU3HAK MEPICHANKYISIPHOCTH IBYX
wi1ockocTeil. Teopema o TpEx meprneHauKyJsIpax

[loHsiTME MHOrOTpaHHHMKA, OCHOBHBIE JJIEMEHTHl MHOTIOIPDAHHMKA, BBIIYKIIBIE H
HEBBIITYKJIBIE MHOTOIPDAaHHMKHM, pa3BEpTKa MHOrorpaHHuka. Ilpusma: nN-yrosipHas
IpU3Ma, TpaHU M OCHOBAHMs INPHU3MBbI, IpsMas U HAKIOHHAs INpPU3MbI, OOKOBas MU
IIOJIHAsI TOBEPXHOCTH Ipu3Mbl. [lapasuienenumnen, NpsMOYTrOIbHBIN NapauIeIenunes 1
ero cpoucrea. Ilmpammpa: N-yrosibHas nmupaMuaa, I'paHd U OCHOBAaHUE IHUPAMU[BI,
OoKOBasi M TOJHAs MOBEPXHOCTh MHMPAMMJIbl, MPABWIIbHAS M yCEUEHHas NHpaMHa.
OneMeHTbl MNpu3Mbl M nupaMuibl. [IpaBuiibHblE MHOTOTpaHHUKH: TOHSATHE
MIPaBUJIBHOTO MHOTOIPAHHMKA, IIpaBWbHAs IMpU3Ma M TNPaBWIbHAS NUPAMHUAA,
[IpaBWJIbHAs TPEYroJibHas MUpaMuJa U IpaBWIbHBIN TeTpasap, KyO. IIpeacrasienue o
IIPABWIBHBIX MHOTOIPDAaHHUKAX: OKTa’Ap, AOJeKa’aAp u uKocadapyrue CedeHus
IIPU3MBI U TUPAMU I

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS OTHOCUTENIBHO TOUYKH, MPSIMOMU, MIOCKOCTH.
DOneMeHTbl  CUMMETPUM B  NHUpaMUAAx, MapajUiesienuienax,  paBUIbHBIX

MHOTI'Or'paHHHUKax

Bbluncnenue 351eMEHTOB MHOTOTPaHHUKOB: pEOpa, numaroHanu, yriel. Ilmomans
OOKOBOI TTOBEPXHOCTH U MOJTHON MOBEPXHOCTH MPSIMOM MPU3MBI, TUIONIA/1b OCHOBaHHH,



7.7

TeopeMa 0 OOKOBOH MOBEPXHOCTH MpMOii ipu3Mbl. [110mans 60K0BOI MOBEPXHOCTH U
MOBEPXHOCTH MPABUIBHON MUpPAMUJbI, TeOpeMa O IJIOUIaJu YCEYEHHOM MHUpaMHIbL.
[Tonsatue 06 00bEMe. OOBEM NUpaMuIbl, MIPU3MBI

[TogoOubie Tena B mpocTpancTBe. COOTHOMICHHS MEXIY IUIONIAISIMH TTOBEPXHOCTEH,
00BEMaMU OJOOHBIX TEI

11 KVIACC

Kon
6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

IIpoBepsieMblii 3J1eMEHT COiePKAHUS
['eomeTpus

[{unuHapryueckas MOBEPXHOCTh, 00pa3yolue MUIMHAPUYECKON MOBEPXHOCTH, OCh
LII/IJII/IHILpI/IquKOfI IMOBCPXHOCTH. I_[I/IJ'II/IHI[pZ OCHOBAaHUA " 601(01321;1 IIOBCPXHOCTD,
oOpa3ytoras 1 0Ch, TUIONIAAh OOKOBOW U TTOJTHOW TTOBEPXHOCTH

Konnueckasi noBepXHOCTh, 00pa3yIolIfe KOHUYECKOH MOBEPXHOCTH, OCh M BEPIIMHA
KOHUYECKOW TMOBEepXHOCTH. KOHYC: OCHOBaHWME W BEpIIMHA, O0Opa3yromias U OcCh,
IOIaAh OOKOBOM M TIOJNHOW TMOBEPXHOCTH. Y CEUYEHHBIH KOHYC: OoOpasyromme |
BBICOTA, OCHOBAHUS M OOKOBasi IOBEPXHOCTh

Coepa u map: neHTp, paguyc, IuaMerp, IUIomaas MoBepXxHOCTH chepbl. B3aumuoe
pacronio’)keHre cdepbl U IJIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, IUIomaab
cdepsl

N300pakeHue Tes BpalleHus Ha III0CKOCTU. Pa3BépTka uuHapa 1 KOHyca
KoM06uHnanmu ten BpaieHus: 1 MHOTOIpaHHUKOB. MHOTIOIpaHHUK, OIMCAHHBIN OKOJIO
cdepsl, cpepa, BIUcaHHasi B MHOTOI'PaHHUK, WM TEJIO BpallleHus

[Torsitue 06 00BEMe. OcHOBHBIE CBOHCTBa 00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Mapauienenunena u cieactsus u3 He€. O0bEM HUIMHIPA, KOHYCA.
O06bEéM mapa u miomaas chepst

[Tono6ubie Tena B mpocTpancTBe. COOTHOIICHHS MEXTY TUIOIIAIIMU TTOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TEN

Ceuenust mwiMHApa (MapajjielbHO W TMEPHEHIUKYISIPHO OCH), CEYeHHsI KOHyca
(mapannenbHOe OCHOBAHUIO M MPOXOAIIEE Yepe3 BEPIINHY), CeUCHUS I1apa

Bektop Ha mimockoctd w B mpoctpaHcTBe. ClIO)KEHHE M BBIYMTAHHE BEKTOPOB.
YMHOXeHHE BEeKTOpa Ha uucio. PaznoxxkeHue BekTopa Mo TPEM HEKOMILIAHAPHBIM
BekTtopam. [IpaBuio napamnenenunena. Pemenue 3a1ad, cBSI3aHHBIX C TPUMEHEHUEM
MPaBWI IEUCTBUI C BEKTOpAMH

[TpsimoyronbHass cuctemMa KOOpAMHAT B IpocTpaHcTBe. KoopamHaTel BeKTOpA.
[Ipocreiimme 3amaun B KOOpAMHATaX. Yrol MexXAy BekropamMu. CKaisipHOe
MIPOU3BE/IEHNE BEKTOPOB. BbruncieHue yrioB MexXIy MNPSMBIMH M IIOCKOCTSMHU.
KoopanHaTHO-BEKTOPHBIN METOJT IPU PEILIEHUU T€OMETPUUECKUX 3a]1a4



IPOBEPSIEMBIE HA EI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATaAM O0CBOCHUS
NPoOBEPSAEMOro OCHOBHOM 00pa30BaTeIbHOI NPOrpaMMbl CpeIHero 0011ero
TpeOoBaHus o0pa3oBaHus

Brnanenne MeTtomamMu OKa3aTENbCTB, AITOPUTMAMHU PEIICHUS 3aj]ad;
yMeHue (GOpMyIHpOBAaTH W OINEPUPOBATH MOHATHIAMM: OIpEAEICHHUE,
aKCMOMa, TeopeMa, CIIEJICTBUE, CBOWCTBO, TPHU3HAK, IOKA3aTEIbCTBO,
paBHOCWIbHBIE (OPMYIHUPOBKH; NPUMEHATh UX; YyMEHHE (OpMYIHpPOBATH
o0paTHOE W TPOTHBONOJIOXKHOE YTBEP)KIEHHE, NMPUBOJUTH TPUMEPHI U
KOHTPIPUMEPBI, HCIOIB30BaTh METOJ MAaTeMaTUYecKOW WHIYKIUH;
IPOBOJIUTH JIOKa3aTeNbHBIC PACCYKICHHUS MIPU PEUICHUH 3a/1a4, OLICHHBATh
1 JOTMYECKYI0  MpPaBHIBHOCTh  PACCYKIEHHH; yMEHHE OIEepUpPOBaTh
HOHSTHSAMH: MHOXECTBO, ITOJMHOXKECTBO, ONEpaluy HaJ MHOXXECTBAMHU;
YMEHHE  HCIOJIb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar s
OITMCAHUS PEaTbHBIX MPOIIECCOB M SBICHUH M NMPU PEIICHUHU 3a/1ad, B TOM
qHcie U3 IPYTUX y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHITHUSMU:
rpad, CBA3HBINA rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a7aBaTh
U OINHUCHIBATH Tpadbl Pa3IMUHBIMU CIIOCOOAMU; UCIIONIB30BaTh Tpadbl mpu

pelieHuu 3aaa4d

YMeHne onepupoBaTh MOHATHSAMH: HATypalbHOE YHCIO, LEJN0Ee YHCIO,
CTCIICHb C IECJIBIM MOKAa3aTCJICM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHD C
palMoOHaIBFHBIM ITOKa3aTeNIeM, CTEIICHb C JICHCTBUTEIBHBIM MOKA3aTesIeM,
JIOI‘apI/I(I)M qucia, CHMHYC, KOCHMHYC MW TaHI'CHC IMPOU3BOJILHOTO YHCIA,
OCTaTOK IO MOJYJIO, PAalMOHAIBHOE YHCIIO, HPPAINUOHATIBHOE YHCIIO,
MHOKECTBA HATypalbHbBIX, IEJbIX, PalMOHANBHBIX, JAEHCTBUTEIHHBIX
2 YKCeN, YMEHHE MCIIOJIb30BaTh PU3HAKU JIEIIMMOCTH, HAUMEHBIINH 00N
JeNUTeh W HaWMeHbIee oO0liee KpaTHOe, alroput™M EBknmma mpu
pelIeHNH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3HIMOHHBIMH CHCTEMaMU
CUMCTICHUS; YMEHUE BHITIONHATH BHIUMCICHUE 3HAUEHUH U TPpeoOpa3oBaHUs
BBIPDOKECHUN CO CTENEHSAIMU M Jiorapudmamu, npeoOpazoBaHus IpOOHO-
pallMOHAJIPHBIX ~ BBIPAKEHHI, yMEHUE  ONEPHPOBATH  MOHITHIMHU:

IIOCJICA0BATCIBHOCTD, apI/I(l)MCTI/ILIeCKaH nmporpeccus, TreoMETpruIcCKad



nporpeccusi, OECKOHEYHO YyOBIBalOIIas TIEOMETpPUYECKas IIPOrpeccus;
YMEHHUE 3a/laBaTh I10CJIEOBAaTEIbHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKYpPpPEHTHBIX (pOpMyIT; yMEHUE ONEpUPOBAThH MOHATHAMU: KOMIUIEKCHOE
YHCII0, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO ~ uucia, ¢GopMa  3alMCH  KOMIUIEKCHBIX  YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredpauueckas); yMeETb
NPOU3BOIUTH apUPMETHUECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOJIUTH IPUMEPHI MCIIOJIb30BaHUA KOMIUIEKCHBIX YHCEN; ONEpUpOBaTh
HNOHATHSAMM:  MaTpuua 2X2  wm  3%3, omnpenenuTeNb  MaTpUlbl,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue onepupoBaTh MOHATUSAMU: pPalMOHAIbHBIC, HPPALUOHAIBLHBIC,
NOKa3aTeNbHble, CTENEHHbIe, JIorapu(pMHUYecKre, TPUTOHOMETPHUECKUE
YPaBHEHHS W HEPAaBEHCTBA, MX CHCTEMBI; YMEHHE OIIEPUPOBATh
MOHATUSAMH: TOXJECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHKUe, ypaBHEHUE,
HEPAaBEHCTBO, CHUCTEMa YPAaBHEHUH M HEPABEHCTB, PaBHOCWIIBHOCTH
YpPaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHME peulaTb YpPaBHEHWS,
HEPAaBEHCTBA W CHCTEMBI C IIOMOINBIO pPa3IMYHBIX NPUEMOB; peEIIATh
YpaBHEHUS, HEPAaBEHCTBA M CUCTEMBl C I1IapaMETpPOM; IIPUMEHSATH
YPaBHEHUs, HEPAaBEHCTBA, UX CHCTEMBI Ul PEIICHUS MaTeMaTHYECKHX

3aa4 U 3a/1a4 U3 pa3JIMIHbIX oOacreit HAayKU U peanLHoﬁ KHN3HHU

YMeHue omnepupoBaTh TOHATHAMH: (DyHKIHS, YETHOCTH (YHKIHH,
HNEPUOJUYHOCTh (YHKIMH, OTPAHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
(GyHKIMH, SKCTpeMyM (QYHKUIUHM, HauOOJblllee W HAUMEHbIIEEe 3HAUYCHHS
(yHKIIMU Ha TPOMEXKYTKE, HempepbIiBHAs (YHKIMS, aCUMOTOTHI rpaduka
(GyHKIMHU, TepBas M BTOpas MPOW3BOAHAs (DYHKIMH, T€OMETPHUECKUN U
(u3nueckuif CMBICT TPOU3BOAHON, TMEpPBOOOpa3Hasi, OIpeneaEHHbIN
UHTETpA; YMEHHME HaXOAWTh ACHUMITOTHI Tpaduka (QyHKIMH; yMEHHUE
BBIUNCJIATh  NPOM3BOJHBIE  CyMMBI, IPOM3BEIEHHUS, YacTHOIO U
KOMITO3UIIMKM (YHKIMHA, HAXOAWUTh ypaBHEHHE KacaTelbHOM K rpaduky
(yHKIMY; YMEHHE HAaXOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCIONB30BaTh MPOM3BOJIHYIO Ui HCCIeNOBaHUSA (YHKIHH,
HaXoJIuTb HauOOJbIIME W HAUMEHbIIME 3HaueHUs (QYHKIMHA; CTPOUTH
rpaduKd MHOTOWICHOB C HCIIOJIb30BAaHUEM arllapaTa MaTeMaTH4ecKOoro
aHaJIN3a; NPHUMEHATH MPOM3BOAHYIO Uil HAXOXACHHA HAWIy4dlIero
pelleHns B MpPHUKJIAJHBIX, B TOM YHUCIE COLMAIbHO-DKOHOMHMUYECKHUX M

(bU3MYeCKUX 3a/avax; HaXxOAUTh TUIOMIAAN U 00BEMBI (PUTYP C MOMOIIBIO




HUHTCIrpajia, NpHUBOAWUTL MNPHUMEPBI MATCMATHYCCKOI0 MOACIUPOBAHUA C

noMoIbplo ¢ hepeHInaTbHBIX YPaBHECHUI

YMeHue onepupoBath NOHIATUAMHU: Tpaduk GyHKIMU, oOpaTHas QyHKLIMS,
KOMIO3UIMS (DYHKUMH, JMHEHHas QYHKIM, KBajapaTHuHas (QyHKIUS,
pauvoHanbHasg (YHKUUS, CTENeHHas (QYHKUUS, TPUTOHOMETpUYECKUE
¢GbyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMHU, TOKa3aTelbHas M
norapupmMuueckas (PyHKIIMH; YMEHHE CTPOUTh TpaduKH H3YYECHHBIX
(GyHKUMHA,  BBINOJHATH  OpeoOpasoBaHust  rpadukoB  (yHKUHUH,
WCIOJIb30BaTh IpaUKH JUIsl U3yYEHUsl MPOLECCOB M 3aBUCHUMOCTEH, MpuU
pelleHny 3a7ad U3 JAPYrux ydeOHbIX IMPEIMETOB M 3a]ad U3 PeajbHOU
KHU3HHM; BbIpaKaTb (OpMYJIaMHU 3aBHCHUMOCTH MEXJy BEJIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA W Trpaduku (QYHKIHMHA Ui pelIeHus ypaBHEHUH,
HEpaBEHCTB M 3aJady C IapaMeTpamMH; H300pa)xkaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOKECTBA PELICHUIN YPaBHEHUM, HEPABEHCTB U UX CUCTEM

VYMeHue pemaTh TEKCTOBBIE 3a7a4d Pa3HbIX THUIOB (B TOM YHCIIE Ha
IPOLEHTHI, O W YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTb TOBapOB U
YCIIYT, HAJIOTH, 33/1a4d U3 O0JIACTH YMPABIICHUS JTUUYHBIMU U CEMEWHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHMS, YpPaBHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMbl N0 YCIOBUIO 3aJlayd, HUCCJIENOBATh IOJYYEHHOE pEUICHUE U
OIICHUBATh TMPABAONOAO0HOCTh PE3YNHTATOB, YMEHHE MOJCIHPOBATH
peanbHbIe CUTYyallMd Ha S3bIKE MATEMAaTHUKH; COCTaBISATH BBIPAKEHMUS,
ypaBHEHUS, HEPABEHCTBA M X CUCTEMBI 110 YCIOBHIO 33J]a4l, UCCIIEI0BATh
MOCTPOCHHBIE ~ MOJEIM C  HUCIONB30BaHWEM  ammapara  aireOpsl,

MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yIbTaT

YMeHne omnepupoBaTh MOHATUSAMHU: CpeqHee apu(MeTHdecKoe, MeIraHa,
HanOoJbIlIee M HaMMEHbINIEe 3HAUCHUS, pa3Max, AUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOrO Halbopa; yMEHHE H3BIEKaTh, WHTEPIPETUPOBATH
UH(POPMALIMIO, PEACTABICHHYIO B Ta0NMIaX, HA AUarpammax, rpadukax,
OTPaKAIOIIYIO CBOWCTBA pPeajbHBIX IPOIIECCOB W SIBICHUH; MPEICTABIAT
UHQOpPMALIMIO C T[OMOIIbIO TabaMIl W  JAMarpamMM; HCCIIEl0BaTh
CTaTHCTUYECKHE JIaHHbIE, B TOM YHCIIE C MPUMEHEHHEM TIpaduuecKux
METO/IOB U AJIEKTPOHHBIX CPEICTB; rpaMuecKu MCCIEeI0BaTh COBMECTHbIC

HaAOJI0/IEHUS C MTOMOIIBIO TUarpaMM pacceMBaHUs U TUHEHHON perpeccuu

YMeHune onepupoBaTh IOHATHAMM: CIy4YalHBIA ONBIT W CIy4alHOE

CO6BITI/IC, BCPOATHOCTD CJ'Iy‘l&fIHOl"O CO6BITI/I$I; YMCHHUEC BBIYHUCIIATH




BEPOSTHOCTb C HCIIOJIb30BAHUEM TpapUUecKHX METOJO0B; IMPUMEHSThH
(GOpMyIIBI CIOKEHHS W YMHOXCHHS BEPOSITHOCTEH, (OpPMYITy IOTHON
BepossTHOCTH, popmyny bepHymnn, komOuHaTopHBIe (aKTHl U (OPMYIIBI,
OLIGHMBATh BEPOSITHOCTU pEajbHBIX COOBITHI; YMEHHE ONEepupoOBaTh
NOHATHSIMH:  CIlydaiiHass BEJIMYMHA, pacIlpelesieHHe BEPOSTHOCTEH,
MaTeMaTU4eCcKoe OXXKUAaHWe, IUCIEepCUsl M CTaHAapTHOE OTKIOHCHHE
CIlyuallHOM  BENUYMHBL, (YHKUIMU pACTPENENICHUs M  IJIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOT0 U HOPMAJIBHOTO pacIpeeeHuil; yMeHHe
UCIOJIb30BAaTh CBOMCTBA M3YUYECHHBIX pAcIHpeAeieHUN A pelIeHus 3a/1ay;
3HAaKOMCTBO C MOHATUSAMH: 3aKOH OOJIBLIMX YHCEN, METOJbl BHIOOPOUHBIX
UCCIICIOBAaHMIA; yMEHHE TMPHUBOJUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONIBIIMX YHCET B NPUPOIHBIX M OOLIECTBEHHBIX SBIICHHUAX, YMCHHE
OTIEpPUPOBATH MOHATUSAMH: COYETAHUE, MEPECTAaHOBKA, YHUCIO COUYETAHUH,
YHUCIO  TEPeCcTaHOBOK; OmHOM  HploTOHa;  yMeHHME  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKICHHS Ul PEIICHUS 3a1ad; OICHUBATh
BEPOSITHOCTU pEealIbHBIX COOBITHIl; COCTaBNIATh BEPOSATHOCTHYIO MOJETbh U

MHTEPIPETUPOBATH IIOJIIYYEHHBIH PE3yIbTaT

YMeHue omnepupoBaTh MOHSATUAMM: TOYKa, MpsMasi, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JyY, BEJIMUMUHA YIJIa, IUIOCKUM yroJl, JByTrpaHHbIN
yIoJ, TPEXTPAaHHBIN YTOJ, CKPEIIMBAIOIIKECS MpsAMbIe, apalieNbHOCTh U
NEPIECHINKYIAPHOCTh MPSIMBIX U TUIOCKOCTEH, Yrojl MEXIY HpSIMbIMHU,
Yroa MeEXAy TpsSMONM U IUIOCKOCTBIO, YroJl MEXKIY IUIOCKOCTSMH,
paccTosiHie OT TOYKH JO IUIOCKOCTH, PACCTOSIHHUE MEXIY MpPsIMBIMU,
paccTosiHUE MEX]y IUIOCKOCTSIMU; YMEHHE HCIOJb30BaTh MPHU PEIICHUU
3aa4 U3y4yeHHbIe (DAKTHl U TEOpPEMbl IMJIAHUMETPUHU; YMEHHUE OIICHUBATh
pasMepbl OOBEKTOB OKPYKAIOIIETO MHpPA; CTPOUTh MAaTEMaTHUECKHE
MOJIeJIM C TIOMOIIbI0 TEOMETPUYECKHX MOHATUH M BEIWYHH, pPEelIaTh

CBA3aHHBIC C HUMU MPAKTHUYCCKUC 3a1a4N
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YMeHue onepupoBaTh MOHATUSAMH: IUIOIAAbL (QUTYphl, 00BEM (QUTYpHI,
MHOTOTPaHHHK, MPAaBHJIBHBIH MHOTOTPAHHUK, CEYCHHWE MHOTOTPAHHUKA,
Ky0, mapajuienenuries, NpuU3Ma, NHpaMuaa, (Urypa W TOBEPXHOCTD
BpallleHHs, IWIMHAP, KOHYC, mmap, cdepa, Iomams cdepsl, IUIOMAIb
MOBEPXHOCTH THPAMHIbI, MPHU3MBI, KOHyca, IWIMHApa, 00BEM KyoOa,
IPSMOYTOJBHOTO TapauleNenuneaa, MHPAMUABL, TPU3MBI, LMINHIPA,
KOHYycCa, IIapa, pa3BEpTKa MOBEPXHOCTH, CEYEHMs KOHYca M LMJIMHPA,

mapaii€JIbHbIE OCH HWJIW OCHOBAaHWIO, CCUYCHHEC 1Iapa, IIJIOCKOCTb,




11

12

13

Kacaromasicsi cdepsl, IIMHAPA, KOHYCa; yMEHHE CTPOUTH CEUYCHHUE
MHOTOTpaHHHMKa, U300pa’kKaTh MHOTOTPAHHUKH, (UTYPHl U MOBEPXHOCTH
BpalICHUs, UX CEYECHUs, B TOM YKCJIE C IIOMOILIBIO 3JIEKTPOHHBIX CPEACTB;
yYMEHHUE MPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (UTYp, CaMOCTOSITEIbHO
(hopMynHupoBaTh ONpeeseHUs] U3y4yaeMbIX (UTYp, BBIIBUTaTh TUIOTE3HI O
CBOMCTBaX M MpHU3HAKaX TIeOMETpHUecKux (uryp, oOOCHOBBIBATH WIIU
OlpoBepraTb MX; YMEHHE MPOBOIUTH KiaccU(PUKALUIO QUryp IO
pa3IMYHBIM TpPHU3HAKaM, BBINOJHATH HEOOXOJUMBIE JIOTIOJHUTEIbHBIC

MOCTPOEHUS

YMeHue onepupoBaTh OHSATHSAMH: JIBIDKEHHE B  IMPOCTPAHCTBE,
HapajuleNbHBIA MEPEeHOC, CUMMETPHsI Ha IUIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe TMOMO00Us, TONO0HBIE QUTYPHI;, YMEHUE
pacro3HaBaTh paBHbIC W IMOJOOHBIE (UTYpHl, B TOM YHCIE B NPHPOE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUUYECKIE OTHOILICHHS TPU
pelIeHnH 3ajjay; HaXOJIUTh TIE€OMETPUYECKHE BEIWYMHBI (JUIMHA, YTod,
IUIOIIA)(b, O0BEM) MPHU PEUICHUM 3a/1a4 U3 APYTUX YUEOHBIX MPEAMETOB U
U3 peaJbHON JKM3HHW, YMEHHE BBIUYUCIATH TCOMETPHYECKHE BEIUYMHBI
(nuHa, yroiy, miomagb, O00BEM, TIIONMIANb TOBEPXHOCTH), HCIOIB3YS
u3ydeHHbIe (OPMYJIBI M METOABI, B TOM YHCIE: IUIOLIA[h HOBEPXHOCTU
nMpaMyzbl, TPU3MBbI, KOHYCa, IWIMHApA, IUomaas cepsl; 00bEM Kyoa,
IPSIMOYTOJIBHOTO ~ MapajuleNienuieaa, MUPaMHIbI, [PU3MbI, LWIUHIPA,

KOHYCa, l1apa; YMEHHE HaXOIUTh OTHOIICHHE 00BEMOB MOI00OHBIX UTYP

YMmenue OIICPHUPOBATH MNOHATHUAMU: HNPAMOYIOJibHAd CHUCTCMa KOOPAUHAT,
BCKTOpP, KOOPAHWHATBI TOYKH, KOOpPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpa Ha YHCJIO, Pa3JI0KCHUC BCKTOpa II0 6a314cy,
CKaJIIpHOC IIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBCACHHUC, YIOJI MCKAY
BCKTOpaMu; YMCHHUC HCIIOJb30BATH BGKTOpHBIfI u KOOp,[[I/IHaTHBIf/'I METO

JJId pEeIICHU TCOMCTPHUICCKUX 3a4ad 1 3aJiad JPYTUX y‘lC6HHX npeaAMETOB

YMeHne BeIOMpATh MOAXOMAIIANA METOT IJIsl pEHICHUs 3a7a4r; TOHUMaHNe
3HAYUMOCTH MATEMAaTHKH B H3yYEHUU TNPUPOTHBIX M OOIIECTBEHHBIX
MPOIECCOB M SIBJICHUM; YMEHHE paclo3HaBaTh MPOSIBICHUE 3aKOHOB
MAaTeMaTUKH B UCKYCCTBE, YMEHHE MPHUBOAUTH MPUMEPHl MAaTEMATUYECKUX

OTKPBITUH POCCUHCKON U MUPOBOM MaTEMAaTUYECKON HAYKH



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA EI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BIYUCICHUS
1.1 Hatypanbhslie u nenbie yncia. [IpusHaku AeTMMOCTH HENbIX YHACEI
12 Panmonanbupie  yncna. OOBIKHOBEHHBIE U JIECATHYHBIE JPOOH, MPOICHTHI,
' OeCcKOHEeUHbIE TIEPUOTUUECKUE IPOOH
13 Apudmernueckuil KOpeHb HAaTypalbHOW cTereHH. JleWcTBUs ¢ apupMeTHIeCKUMU
' KOPHSIMHU HaTypaJlbHOW CTENEHU
14 Crenens ¢ nenpiM nokasarenaeM. CTENEHb ¢ pallMOHAJIBHBIM NoKa3aTeneM. CBoMCTBa
' CTETEeHU
15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uucna. /lecatuunbie 1 HaTypaabHBIC JTOTApU(MBI
JeiicTBuTenpHble uucia. ApU(PMETHYECKHE OIlepaluud C  JeHCTBUTEIbHBIMU
1.7 yrciaamy. [IpuOnmkéHHble BEIUUCIEHMS, IPaBUJIa OKPYTJICHHS, IPUKUIKA M OLIEHKa
pe3yJibTaTa BBIYMCIECHUN
1.8 [IpeobOpaszoBanme BeIpaKeHUN
1.9 KommnekcHpie yncna
2 VYpaBHEHMs U HEpaBEHCTBA
2.1 Lemnblie u 1poOHO-paIOHANIbHBIE YPAaBHEHUS
2.2 HppaunonanbHble ypaBHEHUS
2.3 TpuroHomeTpuveckrue ypaBHEHUS
2.4 [Toka3zarenbHble U JorapuMUIecKre ypaBHEHUS
2.5 Llenbie u 1pOOHO-paIOHANIbHBIE HEPAaBEHCTBA
2.6 HppatmonansHble HEpaBEeHCTBA
2.7 [TokazaTenbpHbIC U JOoTapUMUUECKIE HEPABECHCTBA
2.8 Tpuronomerpudeckue HepaBeHCTBA
2.9 CucTteMbl ¥ COBOKYITHOCTH YpaBHEHUH U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpamMu
2.11 Marpuiia cucTeMbl JTMHEHHBIX ypaBHEHUH. OnpeaeTuTe b MaTPHIIbI
3 OyHKIUH U TpaPUKH



Oyukus, crocoObl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aummuo oOpaTHbIE

3 ¢ynkunu. YétHble 1 HeuéTHble pyHKuMU. [leprnoguueckue GpyHKIUM
OOnactp ompeneneHuss M MHOXECTBO 3HadeHWH ¢yHkumu. Hymm ¢yHkmmm.
32 [TpomexxyTku  3HAKONMOCTOSIHCTBA.  IIpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcuMymbl U MUHUMYMBI (yHKIuH. HanbGonbliee u HauMeHbIlee 3HAUYEHUE
(GYHKINY HAa TPOMEKYTKE
33 Crenennas ¢GyHKOHMS C HaTypajdbHBIM M II€JIBIM TOKa3aTeneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHs N-0i cTeneHn
34 Tpuronometrpuyeckue QyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [oka3zaTtenbHast u orapudmudeckas GyHKIHH, X CBOWCTBA U TPapUKH
36 Touku paspeiBa. AcumnToTel rpadukoB ¢yHkimid. CBoiicTBa  (yHKUIHUH,
' HETIPEPHIBHBIX HAa OTPE3Ke
3.7 ITocnemoBaTeIbHOCTH, CIIOCOOBI 3a0aHU OCIEN0BATEILHOCTEMH
3.8 Apudmernueckas 1 reoMmeTpudeckas mporpeccur. @opmyia CI0XXHBIX MPOLIEHTOB
4 Hauana maTtemaTndeckoro aHaiansa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe 2IeMEHTAPHBIX (YHKIIMN
[IpumeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 3KkcTpeMyMbl. HaxoskaeHue HanOoJIbIIEero 1 HaMMEHbLIErO 3Ha4eHUs (QYHKIUH Ha
OTpe3Ke
4.3 [TepBooOpasnas. MHTETpan
) MHosxecTBa U JIOTHKA
5.1 MHoXxecTBO, onepanuu HajJ MHOKecTBamu. Jluarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTS B cTaTHCTHKA
6.1 OmnucarenpHasi CTATHCTHKA
6.2 BepostHocTh
6.3 Komb6unaropuka
7 [Ceomerpust
7.1 @urypsl Ha IJIOCKOCTU
7.2 [TpsiMble 1 TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOTOrpaHHUKH
7.4 Tena v MOBEpXHOCTH BpallEHUS
7.5 Koopaunats! u BeKTOpbI



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET






