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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-HAYUYHOW HAIMPaBJICHHOCTH M MPEIMETOB T'YMaHUTapHOTO IIUKJIA.
[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/lady, YMEHHE BBIJIBUTaTh W ONpPOBEpPraTh THUIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCS MPU PEIICHUHU 3a/1ad €CTECTBEHHO-HAYYHOrO IMKJIA, B YACTHOCTHU
bu3nueckux 3amay.

[{eas ocBoeHUs mporpaMMbl yaeOHoro Kypca «I'eomeTpus» Ha yriyonéHHOM
YpPOBHE — pa3BUTHE WHIUBUAYAIbHBIX CIHOCOOHOCTEM O0OydYaromuxcsi Mpu
M3YUYCHUHM T€OMETPUH, KaK COCTABJISAIONICH mpeaMeTHON obiactu «MaTtematuka u
uHpopmatrka»  yepe3  OOeCleUeHHE  BO3MOXHOCTH  NpUOOpEeTeHHs U
UCIIOJIB30BaHUSI OoJjiee TIHyOOKMX TEOMETPUYECKUX 3HAHUW W JICHCTBUH,
crenupUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJIsl YCIEITHOTO MpohecCuOHATBLHOTO
0o0pa30BaHus, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBEIMU 3aJa4yaMy Kypca T€OMETPUM Ha YriayOJIEHHOM YpPOBHE,
paCHIMPSIOIINMU U yCUIMBAIOIIMMU Kypc 0a30BOT0 YPOBHSI, SIBJSIFOTCSI:

paclIMpeHrue NpeICTaBICHU O T€OMETPUU KaK YacTU MHPOBOU KyJIbTYpHI U
dbopMHpOBaHUE OCO3HAHUS B3aMMOCBSI3H T€OMETPUH C OKPYKAIOIITUM MUPOM;

dbopMupoBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTrypax Kak o
BOKHEUIIMX MaTEeMaTUYECKUX MOJIENAX, MO3BOJSIONIMX OINUCHIBAaTh M H3y4aTh
pa3HbIC SIBJICHUS OKPY>KAIOLIEr0 MUpPa, 3HAHUE MTOHATUITHOTO ammapara mo pa3iaeiy
«CtepeoMeTpus» yueOHOTO Kypca TeOMETPHUH;

dbopMupoBaHHEe  yMEHUS ~ BJIAJE€Th  OCHOBHBIMM  TMOHSATUSMHU O
POCTPAHCTBEHHBIX (PUTypaX U HX OCHOBHBIMU CBOMCTBAMH, 3HAaHUE TEOPEM,
dbopMysl U yMEHHE UX NPUMEHATh, YMEHHUS JOKa3bIBaThb TEOPEMbI U HAXOAUTh
HECTaH/IAPTHBIE CIIOCOOBI PEIICHHUS 3a]1aY;

dbopMHpoBaHUE YMEHUS PacllO3HABaTh HA YEPTEkKaX, MOJCISIX U B peaTbHOM
MUpE MHOTOTPAHHHKM M Tejla BpalleHUs, KOHCTPYHPOBATb T€OMETPUYECKHUE
MOJIEH;

dbopMupOBaHUE MOHUMAaHUSA BO3MOXHOCTH aKCHOMATHYECKOrO TMOCTPOCHUS
MaTeMaTUYECKUX TEOpuid, (POpMUPOBAHUE MMOHUMAHUSA POJIU AKCUOMATUKHU MPU
IIPOBEJICHUU PACCYXKICHUN;

dbopMHpoBaHUE yMEHUS BIAJACTh METOJaMHU JO0Ka3aTeIbCTB W aJITOPUTMOB
pelieHusi, yMEHUsS UX MPUMEHSTh, MPOBOIUTH JIOKA3aTEJIbHBIC PACCYKJICHUS B
X0JI€ PEILICHUs] CTEPEOMETPUUECKUX 3a/1a4 U 3a7]a4 C TPAKTUUYECKUM COJICPKAHUEM,
dbopMupoBaHUE TPEACTABICHUS O HEOOXOJAMMOCTH  JIOKA3aTENbCTB  IIPH



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

pa3BUTHE ¥ COBEPIICHCTBOBAHHE HMHTEIJICKTYalbHBIX U  TBOPUYECKHUX
CIIOCOOHOCTEM 00yYaronuxcsi, MO3HABATEIbHON aKTUBHOCTH, MCCIIEIOBATEIBCKUX
yYMEHUH, KpUTUIHOCTH MBIIIICHUS, HHTEpPEca K U3YUCHUIO TEOMETPHUH;

dbopmupoBaHre (DYHKITMOHATILHONH TPAaMOTHOCTH, PEICBAHTHOW T€OMETPHH:
YMEHUS paclo3HABaTh TMPOSBICHUS T'C€OMETPUUYECKUX TMOHATHUH, OOBEKTOB H
3aKOHOMEPHOCTEH B pPEaNbHBIX JKM3HEHHBIX CUTYaIUsIX W MPH W3YUYEHUU APYTHX
y4eOHBIX  TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEN M  3aKOHOMEPHOCTEH,
MOJIIMPOBAHUSl PEAJTbHBIX CHUTYallMi, HCCIEIOBAHMUSI IMOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAIUN TTOTYYEHHBIX PE3YIbTATOB.

OCHOBHBIMH COJIEP)KAaTEIBLHBIMU JIMHUSAMH y4eOHOTO Kypca «['eomeTpus» B
10-11 xmaccax sBusAwTcs: «lIpsiMble W IUIOCKOCTH B TIPOCTPAHCTBEY,
«MHororpanaukun», «Tema  BpameHus», «BekTopel W KOOpAMHATHI B
MIPOCTPAHCTBE», «IBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboOBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMU T€OMETPUM Ha YTIIyOJIEHHOM ypOBHE OOy4YeHUS B
10-11 kmaccax, OTHOCUTCS KO BCEM COJEPKATEIbHBIM JTUHUSAM yU4eOHOTO Kypca, a
dbopMHpoBaHUE  JIOTHUECKMX YMEHHUH  pacmpenensieTcss He  TOJBKO  TI0
coJlep KaTesIbHbIM JIMHUSIM, HO M 10 TojaMm oOydenus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOILIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus denepanbHoil padoueil
IPOTPAMMBI, PAaCHpeeIEHHBIM IO TOoJaM OOyYEHHs, CTPYKTypPUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, PUHIIMITHAIBHBIM BOTIPOCAM O0yYarOIIHecs
oOpaliaquch  HEOJHOKpaTHO. OTO MO3BOJISIET OpPraHU30BaTh  OBJIAJICHUE
T€OMETPUYECKUMH TIOHIATHSIMHU ¥ HaBBIKAMHM TTOCJIEI0BATEILHO U TTOCTYIIATEILHO, C
COOJTIO/IEHNEM MPUHIIATIA TIPEEMCTBEHHOCTH, & HOBBIC 3HAHUSI BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPHUUECKUX MPEJCTABICHUN 00YyUaIOUUXCs, paCIIUpssi U YIIIyOJIsis
e€, 00pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos Kk U3y4EHUIO TEOMETPUU Ha YIiyOJEHHOM YPOBHE MO3BOJISET:

co3math ycioBus s auddepeHumranuu  00ydeHUs, MOCTPOEHUS
WHIUBUIYAIbHBIX 00pa30oBaTeIbHBIX MpOrpaMM, O0O0eCHeunuTh YrIIyOnEHHOE
U3y4eHHE T€OMETPUHN KaK COCTABIISIIONICH yueOHOro npeamera «MareMaTukay;

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

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



COAEPKXAHME OBYUYEHUSA
10 KVIACC

IIpsiMble M IJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS  CTEpeOMeTpuu. Touka, npsMasi, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHMOMATHYECKOM TOCTPOCHHH CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMHOE pacnosioKeHue TMpsSMBIX B IMPOCTPAHCTBE: IEPECEKAIOLINECs,
napajulesibHble W CKpellMBaromuecss npsmble. [Ipu3Hakum CcxpelmuBaromuxcs
npsAMbIX. [TapanienbHOCTh IPSMBIX U IJIOCKOCTEN B MTPOCTPAHCTBE: MapaliebHbIE
MPSIMBIE B IPOCTPAHCTBE, MAPAIIIETBHOCTD TPEX MPSIMBIX, MAPATIIETBHOCTD MPAMON
u 1ockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHUE, H300paKeHUeE
¢uryp. OCHOBHbIE CBOMCTBA MapaJJICNIbHOIO NpOeKTHUpoBaHuUs. W300paxkeHue
buryp B mapayiesbHONW MPOEKIMU. YTJbl C COHAMPABICHHBIMUA CTOPOHAMHM, YTOJI
MEXKIy NPsAMBIMU B IIPOCTPAaHCTBE. [lapajienbHOCTh IIIOCKOCTEN: NapaulebHbIe
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 MEPHEHAUKYJISPHbIE K IIOCKOCTH,
NPU3HAK NEPHEHAUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O MPSAMOU
NEPIEHINKYJIAPHON IIJIOCKOCTH. OpToronanpHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 7O  TUIOCKOCTH,  TPOEKIUs  QUIrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEM: TMPU3HAK  MEPHEHIUKYJSIPHOCTH  JIBYX
I0CKOCTeN. Teopema o TpEX MepHeHIuKyIspax.

VYl B OpOCTPAHCTBE: Yroyl MEXAY NPSMOW U INIOCKOCTBIO, JIBYTPaHHBIN
yIOJI, TMHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXrpaHHBI U MHOTOTPAHHBIC 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. Ilpusma: n-yronpHas
npusMa, npsimMasi 1 HakJIOHHasi MPU3MbI, OOKOBasi U TMOJHAsI TOBEPXHOCTb MPU3MBI.
[Tapannenenunen, OPsAMOYTOJbHBIA  MapajuleNIENUIE]] W  €ro  CBOWCTBA.
Kparyaiimime 1yt Ha DIOBEpXHOCTH MHOTOrpaHHuka. Teopema Oinepa.
[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



IIpaBWJIbHAS IHPAMMJA, NPABUIIbHAS TPEYroJibHas MHPAMHUAA W IPABWIBHBIN
TeTpa’ap, KyO. IlpeacraBneHue O MpaBWIBHBIX MHOTOIPAHHUKAX: OKTadp,
JOACKAdIP U UKOCADIP.

Bbruncnenue 351eMEHTOB MHOTOTPaHHMKOB: pEOpa, JuaroHaau, YIJblL.
[Tnomans OOKOBOW MOBEPXHOCTH W TMOJHOM MOBEPXHOCTH MPSIMOU MPHU3MBI,
IUIOLIAJb OCHOBAaHMM, TEOpeMa O OOKOBOW ITOBEPXHOCTU NPSIMOM IPU3MBIL.
[Tnomans OOKOBOM MMOBEPXHOCTHM U IOBEPXHOCTH NPABUIBHOW NUpPamMUIbI,
TeOpeMa O IUIOMAAN yCEYEHHON TMPaMU/IBI.

CuMmMmeTprss B IHPOCTPAHCTBE. OJIEMEHTBl CHMMETPUHM  MPAaBHJIBHBIX
MHOTOIpaHHUKOB. CHMMETpUs B IPaBUJIBHOM MHOTOIPAaHHHUKE: CUMMETPHUS
napajuielienunea, CUMMETPUS MPABWIBHBIX NPHU3M, CUMMETpPUsS NPABUIBHOU
UpamMubl.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, JIMHA HEHYJIEBOIO
BEKTOPA, BEKTOPbl KOJUIMHEAPHBIE, COHANPABJIEHHBIE U IPOTUBOIOIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
U BBIYMTAHHWE BEKTOPOB, CYMMa HECKOJIbKHX BEKTOPOB, YMHOXXCHUE BEKTOpa Ha
yucyio. CBOMCTBA CII0KEHHsI BEKTOPOB. CBOICTBA YMHOKEHHUS BEKTOPA HA YHUCIIO.
[lonaTHEe KOMIUTaHApHBIE BEKTOPHL. [IpU3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapatenenunena. Teopema O pPa3jIoKEHUH BEKTOpa IO TpEM
HEKOMIUIaHApHBIM  BekTopaMm. [IpsmoyronpHas cucrema  KOOpAMHAT B
npoctpaHcTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpPAMHATAMH BEKTOpA U
KOOpJIMHATaMH TOYEK. YTOJI MeXay BekTopaMu. CKalspHOE IPOU3BEJIECHUE
BEKTOPOB.

11 KIIACC

Tesia Bpaienus

[ToHsiTUS: IWIMHIPUYECKAss TMOBEPXHOCTb, KOHHUYECKas MOBEPXHOCTD,
chepuueckass IMOBEPXHOCTb, oOOpasyrlue noBepxHocTel. Tema BpamieHus:
WINHApP, KOHYC, YCEU€HHBIH KOHYyC, cdepa, map. B3aumHoe pacmonoxeHue
cheppl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxkenue temn
BpalleHus] Ha TIoCcKocTU. Pa3BépTka nunuuapa u koHyca. Cummetpus chepsl u
nrapa.

O6béM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00bEME
NpsIMOYTOJILHOTO Tapajuienenunena v cieAactBus u3z He€. OObEM mnpsmoil u
HAaKJIOHHOW NPHU3Mbl, HWJIUHPA, NHUpaMUabl U KoHyca. OObEM 1Iapa U 1mapoBOTO
CerMeHTa.

KomOunanuu Ten BpalieHus U MHOrorpaHHukoB. [Ipusma, BmucaHHas B
UWIMHAP, ONHCAaHHas OKojo wwinHapa. Ilepeceyenue cdepsl W 1mapa ¢
miockocThio. Kacanuwe mapa u cdepsl miaockoctbio. [loHSATHE MHOrOrpaHHHKA,



OMHMCAHHOIO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHMK WM TEJO
BpaIllCHUA.

[Tnomane MOBEPXHOCTH IWJIMHIpA, KOHYyca, IUIomanas chepbl U e€ Jacteil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnomodusi, romoreTusi. Pemienue 3amau Ha
IJIOCKOCTH C UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHne ceueHnii MHOTOTPAHHUKOB M TEJT BPAIICHUS: CEUCHUS TUJIUHAPA
(mapaJuienbHO MW MEPNEeHANKYISIPHO OCH), CEUYEeHHUs KOHyca (mapajuieibHbIe
OCHOBAHHUIO U TIPOXOIAIINE Yepe3 BEPIIMHY), CEUCHHUS I1apa, METO bl IIOCTPOCHUS
CEUEHMI: METOJ| CJIEJAO0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METOJ] MEPEHOCA
CEKYILLIEH IMIIIOCKOCTH.

BekTOpbI 1 KOOPAUHATHI B NIPOCTPAHCTBE

Bektopel B mpocTpaHcTBe. Omepaniud  HaJ BEKTopamu. BekTopHoe
YMHOXKE€HUE BEKTOpPOB. (CBOHCTBA BEKTOPHOTO yMHOXEHHs. IIpsmoyronbHas
cucTemMa KoopauHat B npoctpaHcTBe. KoopanHaTtel BekTopa. Pa3znoxkeHne BekTopa
no ©Oazucy. KoopIMHATHO-BEKTOPHBIA METOJA MPU PEHICHUH TE€OMETPUUYECKUX
3aja4.

J{BHKeHNs B IPOCTPAHCTBE

JIBmwxenus: nmpoctpanctBa. OToOpakeHus. J[B>KeHUsS W paBEHCTBO (uryp.
OO6mme cBoiicTBa JBIWKEHWH. Buasl JBWKEHUN: TapauIeNbHBIA IEepPEeHOC,
[EHTpaJbHasl CUMMETPHs, 3€pKajJbHas CUMMETpPHs, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanms momoous. [Ipsmas u chepa Ditnepa.



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

JIMYHOCTHBIE PE3YJBTATBI

1) rpakaanckoe BOCIUTAHKE:

c(OpPMHPOBAHHOCTH IPAKIAHCKON MO3ULIMH 00YUaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOIO  WIEHAa  POCCUHCKOro  OOWIeCTBa,  MPEACTaBICHUE O
MaTeMaTHYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoueayp TIpaxAaHcKoro ofmiecTBa (BbIOOpPHI, ONPOCH U JAPYroe), yMEHue
B3aMMOJIEUCTBOBATh C COLMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBUU C HX
(GYyHKUMSIMHU 1 HA3HAYEHUEM;

2) naTpuoOTHYeCKOe BOCIIUTAHUE:

c(OPMUPOBAHHOCTh POCCUHCKOMN TI'pa’KAaHCKOW HIEHTUYHOCTH, YBa)KEHUS K
IPOLUIOMY M HAaCTOALIEMY POCCHUKCKOW MaT€MaTHKH, LIEHHOCTHOE OTHOLIEHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB M POCCUMCKON MaTeMaTHYECKON LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYrMX HayKax, TEXHOJOTHSX, cdepax
YKOHOMMUKU;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEW POCCUHCKOIrO Hapoja, c(popMUpPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJEHUS, CBA3AHHOTO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHKEHUM HAyKH M JEATENbHOCTbIO YYEHOr0o, OCO3HaHUE
JMYHOTO BKJIa/la B TOCTPOCHUE YCTONYUBOTO OYIyIIEero;

4) 3cTeTHYeCKOe BOCIUTAHME:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIOYas 3CTETUKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3a/1ay, PELICHUH, pacCyXICHUI, BOCIPUUMUYUBOCTh
K MaTeMaTHUYECKUM acleKTaM pa3Iu4yHbIX BUJOB UCKYCCTBA;

S) pusnveckoe BocnUTaHHE:

c(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATH MaTeMaTUYECKUE 3HAHUS B
UHTepecax 3/10pOBOro U 0e301acHoro oopasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (370pOBOE MHUTAaHHE, COAJAHCUPOBAHHBIM PEXKUM 3aHATHH U
OTIbIXa, peryispHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHON IE€ATEIbHOCTBIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TpYyZy, OCO3HAaHUE LIEHHOCTU TPYAOTIO0OUs, HHTEpeC K
paznuuHbIM  chepaM  MPO(PECCHOHANBHOM  JESTEIbHOCTH, CBSI3aHHBIM €
MaTeMaTHUKOW M €€ NPUWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOP
Oyaymieil mnpodeccun U peaau3oBbIBATh COOCTBEHHBIE JKU3HEHHBIE IJIaHBbI,
TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTreéMaTH4ecKoMy  OOpa3oBaHHUIO U



caMOOOpa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUHU IPAKTUYECKUX 3a/1a4y MaTEeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(OpPMHUPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYPhl, TIOHUMAaHWE BIUSHUS
COLMAJIBHO-?)KOHOMHYECKHUX TMPOLIECCOB HAa COCTOSIHUE MPUPOAHON M COLMATBHOU
CpeIlbl, OCO3HAHKE TJI00ATBHOTO XapaKTepa dKOJOTUYECKHUX MPOOIeM, OPHUCHTAITHS
Ha TPUMEHEHHE MATEMAaTHYECKUX 3HAHUN IS pelieHus 3a7ad B 00JacTu
OKpYXalel Cpeapl, IUIAHUPOBAHHE IIOCTYNKOB M OLEHKA WX BO3MOXHBIX
IIOCJICICTBUH JIJISL OKPY2KAIOILIEH CPEbI;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKH ¥  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTEeMaTUYeCKOM HayKH Kak c¢epbl UYeIOBEYECKOM AEeSTENbHOCTH, STaroB €€
pa3BUTHS W 3HAYUMOCTH JUISl Pa3BUTUS LUBUJIM3ALUU, OBJIAJICHUE S3BIKOM
MAaTEMAaTUKH W MaTE€MaTUYECKOM KyJIbTYpOM Kak CpEICTBOM IIO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBIIATH MNPOECKTHYK) W HCCIEIOBATEIBCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TpYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIC Y4eOHbIC 1eiiCTBUA

ba3oBble jornueckue aAecTBUs:

BBIBILITh M XAPAKTEPU30BATh CYIIECTBEHHBIE NPHU3HAKKM MATEMAaTHYECKUX
OOBEKTOB, TMOHATUH, OTHOIIEHMH MEXIy HOHATUSAMH, (HOpPMYIHpPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTAHABIMBAThH CYLIECTBEHHBIN MPU3HAK KiaccudUKaIuy,
OCHOBaHMSI J171s1 0000IIEHHS U CPABHEHMSI, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3a;

BOCIIPUHUMATh,  (OpMyJIHpOBaTH U  NPEOOpPa3OBBIBATh  CYXKIACHHS:
YTBEPAUTENbHBIE U OTPULATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISBJISITh MATEMATHYECKNE 3AKOHOMEPHOCTH, B3AMMOCBSA3U U IMPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIOJACHUIX W YTBEPXKICHUSAX, MpEIaratb KPpUTCPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIFOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOATENIBHO AOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMbIE U OT MPOTHUBHOTO), BEICTPAUBAaTh apryMEHTAIINIO, IPUBOJIUTH IIPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBOJIbI;

BBIOMpATh CMOCO0 peleHuss y4eOHOW 3ajaud (CpaBHUBATH HECKOJIBKO
BapHAHTOB  pEUIeHHs, BbIOMpaTh HaumboJee MOAXOMAUIMM ¢ y4éToM
CaMOCTOSITEJIbHO BBIJICTIEHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarejbcKkye 1eMCTBUA:



WCITIOJIB30BaTh BOIPOCHI KaK MCCIEIOBATECILCKHA WHCTPYMEHT TO3HAHUS,
dbopMyupOBaTh  BOMPOCH,  (PUKCHPYIONIUE  MPOTHUBOpPEUHE,  MPOOIieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3y, ApryMEHTHPOBATH
CBOIO MO3HIINIO, MHEHHUE;

MIPOBOJIUTH CAMOCTOSITEIIBHO CITIAHUPOBAHHBIA SKCIICPUMEHT, HCCIICTOBAaHUE
10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOT0 00BEKTa, SBJICHHUS, TIpOIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMHU, SIBJICHUSIMH, TIPOIIECCAMH,

CaMOCTOATEITHLHO (OPMYITMPOBATH OOOOIICHUS W BBIBOIBI MO PE3yJIbTaTaMm
MPOBENEHHOTO  HAONIONCHMS, UCCIIEIOBAaHUS, OIICHHBAaTh  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IIECHNUH;

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

Pa6ora ¢ undpopmaumeii:

BBISIBISITh JeOUIIUTHI MHPOPMAITUH, JaHHBIX, HEOOXOTUMBIX NIl OTBETa Ha
BOIIPOC U IS PEIICHUS 3a]1a4H;

BBEIOWPATh WH(POPMAITHIO W3 UCTOYHUKOB PA3TUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIUIO PA3IUYHBIX BUIOB U
dbopM TpeCTaBICHNUS;

CTPYKTYPUPOBaTh HH(POPMAIIMIO, TPEJICTABIATh €€ B PA3IHYHBIX (hopMax,
WLTIOCTPUPOBATH TpapUIeCKH;

OIICHHBATh HaAEKHOCTD nH(bopMaIuu 1o CaMOCTOSITEIIbHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHMKaTHBHbBIE YHHMBeEpPCAJbHbIE YueOHbIe NeicTBUSA

Oo0menue:

BOCIIPUHUMATH U POPMYIHPOBATH CYXKJACHUS B COOTBETCTBUH C YCIOBHIMU U
HEeIIMU  OOIICHUS, SICHO, TOYHO, I'PaMOTHO BBIpakKaTh CBOKO0 TOYKY 3pCHUS B
YCTHBIX W NMHUCBMEHHBIX TEKCTax, JaBaTh IMOSCHEHUS IO XOJy PEIICHUS 3a1adH,
KOMMEHTHUPOBATH IOJIYUYEHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXXJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAE€MOU TEMBI,
HpO6JIeMI>I, pemaeMoﬁ 3aJa4yH, BBICKAa3bIBaTh MHNJIACH, HALCICHHBLIC Ha IIOHUCK
pEIICHUS, COIMOCTAaBIATh CBOM CYXKICHHUS C CYXKJICHUSIMH JPYTUX YYaCTHHUKOB
auanora, oOHapy>KMBaTh Pa3jIMYMe M CXOJCTBO TO3WINNA, B KOPPEKTHOU (opme
bopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

HpeI[CTaBJIHTB pGSyHBTaTH peI_HCHI/IH 3aJadu, BKCHCpI/IMeHTa, HCCJIICAOBAaHUs,
MPOEKTa, CaMOCTOSTENILHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4Y€TOM 3ajad
IIPE3EHTAIMN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusamnus:



COCTAaBJIATH IJIaH, AJITOPUTM PEILIEHHUS 3a]1aui, BRIOUPATh COCO0 pelIeHus C
y4€TOM HMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ YUETOM HOBOW MH(pOpMaLUu.

CaMOKOHTPOJIb, IMOLMOHAJIBHBbII HHTEJJICKT:

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

IpEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 33JauH,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJEHHBIX OLIUOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3yJIbTaTa LN U YCIOBUAM, OOBSICHATH MPUIUHBI
JOCTUKEHUSI WIIM HEJOCTUKEHUSI pe3yJIbTaTOB JEATEIbHOCTH, HAXOUTh OLINOKY,
JaBaTh OIIEHKY IPUOOPETEHHOMY OTIBITY.

CoBmecTHAs 1eATEIBHOCTD:

NOHUMATh M MCHOJb30BATH MPEUMYIIECTBA KOMAHAHOW W WHAUBUIYAJIBHON
paboThl TpU peleHUH Y4eOHBIX 3aJady, M[PUHUMATh LEJIb COBMECTHOM
NESATENbHOCTH, TJIAHUPOBATh OPraHMU3AIMI0 COBMECTHOW pabOThI, pacrpeaeisiTh
BUJIbI pabOT, JOTOBAapUBATHCS, OOCYX IaTh TMPOIECC W Ppe3yJbTaT paboTHI,
0000111aTh MHEHUSI HECKOJIBKUX JTIIOJICH;

y4acTBOBaTh B IPYNNOBBIX (opMax paboThl (0OCyxkaeHUS, OOMEH MHEHUH,
«MO3TOBbIE INTYPMBD» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl W
KOOPAMHHUPOBATh CBOM JCHCTBHUS C JPYrMMH WI€HAaMU 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 337124 U MTPOBEJACHUHN MaTEeMaTHUYECKUX PACCYKICHUI;

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 TMOHATUSAMH, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMA B TPOCTPAHCTBE, MEXKIY MPAMON U
IUIOCKOCTBIO;

e CBOOOIHO OIEPUPOBATH IOHATUSMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJIHO pacro3HaBaTh OCHOBHBIE BHUJbl MHOTIOTPAaHHUKOB (IpU3Ma,
nupamMuzia, MPSMOYTOIBHBIN MapajuieNenume, Ky0);

e KJIAaCCU(PUIUMPOBATH  MHOTOTPAHHUKH, BbIOMpas  OCHOBAaHMS IS
KJaccuuKaIum;

e CBOOOJIHO OMEpUPOBATH TMOHSITUSMH, CBSI3aHHBIMH C  CEUCHHEM
MHOTOTPAHHUKOB IJIOCKOCTHIO;

e BBITIOJHATH napasuiesibHoe, LEHTpaJIbHOE U OpPTOTrOHAIBHOE
MPOCKTUPOBaHKE (HUTYpP HA TUIOCKOCTH, BBIOTHATH H300paxeHuss Guryp
Ha TUIOCKOCTH;

e CTPOUTH CEUYECHHS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIOITHAThH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMAAM  TOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TIpHU3Ma,
NUpaMmuia), FTEOMETPUUYECKUX TeJl C TpUMEHEHUEM (HOPMYIT;

e CBOOOJIHO ONEPUPOBATH MOHITUSMU: CHMMETPUS B MPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTb CHUMMETPHUH, ILIEHTP, OCh M IUIOCKOCTb CHUMMETPHUU
burypsr;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPAMU;

e pelaTh 3a7a4d Ha JI0KA3aTE€IbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HaXOXKJEHUE TEOMETPUUYECKUX BEIWYWH, TMPUMEHSS HM3BECTHBIE METOJIbI
MpU PEIICHUN MAaTeMAaTHYeCKUX 3aJ1ay MOBBIIIIEHHOTO U BHICOKOTO YPOBHS
CJIOHOCTH;

e TMPUMEHATh MPOCTEUIINE TMPOrPaMMHBIE CPEACTBA U  DJIEKTPOHHO-
KOMMYHUKAITMOHHBIE CUCTEMBI TIPU PEIICHUH CTEPEOMETPUUECKHX 3a]1a4;

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

e TMPUMCHATH TIONYYCHHBIC 3HAHWS HA TMPAKTUKE: CpaBHUBATh U
aHAM3UPOBATh PEALHBIC CUTYAIlMH, MPUMCHITh MU3yYCHHBIC MOHSATHS B
mpolecce TIMOWCKA  pEeNIeHUusT MaTeMaTH4ecKd  CPOopMyITHpPOBAHHON
MpoOJIeMbl, MOJEIUPOBATh peajbHbIE CHUTyallMd Ha SI3bIKE T€OMETPHH,
UCCJIeI0BAaTh MOCTPOEHHBIE MOJEIH C UCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUM U TEOpeM, ammapara ajareOpbl, pemarbh MPaKTHUYECKUE 3a/auu,
CBSI3aHHBIC C HAXOXKJICHUEM T€OMETPUUICCKUX BEITMYHH;

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

K koniy 11 kiaacca oOyyaromuiicss Hay4uTCs:



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

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

pacmo3HaBaTh Tela BpalleHus (LMWIUHAP, KOHYC, cdepa U map) H
OOBSICHAITH CIIOCOOBI MOJyYEHUS TE BpaIlleHNUS,

KJIACCU(PUIIMPOBATH B3aUMHOE PACIONI0KEHUE CPEPhl U MIOCKOCTH;
BBIYKCIIATh BEJMYMHBI DJIEMEHTOB MHOTOTPAaHHUKOB M TEN BpaIleHHUS,
00BEMBI U MIIOMIAA TOBEPXHOCTEH MHOTOIPAaHHMKOB U TEJ BpallleHHS,
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
YepTEkKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUSI TeJl BpallCHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBATH HHQPOpPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (UTrypax, MPEeACTaBICHHYIO Ha
yepTexax U pucyHKax;

CBOOOJTHO OTNEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJIHSATH OIEpalluy HaJl BEKTOPAMU;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPINHAT;
peniaTh reOMETPUUYECKHE 3a/1a4i Ha BBIYMCICHUE YTJIOB MEXKIY MPSMBIMHU
U TUIOCKOCTSIMHM, BBIYMCIIEHHWE PACCTOSHUM OT TOYKHM JO IUIOCKOCTH, B
1IeJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia 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 MPsIMOiL, mpeoOpazoBanust moao0us;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TEJ BPAILCHUS: CCUCHUS LWJIUHApA
(mapajuienbHO U NEPIEHIUKYJIIPHO OCH), CEUCHUS KOHYca (TapauieIbHbIe
OCHOBAHHUIO U TPOXOASAIINE YEPE3 BEPILINHY ), CEUEHUS 1Iapa;
UCIIOJIb30BaTh METOJAbl TOCTPOCHHUS CEUEHUH: METOJl CJIEJI0OB, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/ MIEPEHOCA CEKYIIEH MITOCKOCTH;



JI0Ka3bIBaTh FEOMETPUUYECKUE YTBEPKICHHUS;

MPUMEHSATh TEOMETpUUeCKre (aKThl ISl PEIICHHS] CTEPEOMETPUICCKUX
3a/1a4, TPEANOJIararmllinX HECKOJIbKO IIaroB pEIICHUs, €CIH YCIOBUS
NPUMEHEHUS 3aJIaHbl B SIBHOM U HESIBHOM dopMme;

pemarb 3aJadyd Ha J0Ka3aTelbCTBO MAaTEMaTHYECKUX OTHOIICHHH 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 PEAJIbHBIE CUTYallUH, IPUMEHATh NU3yUYCHHbBIC
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, pemarb NPAKTUYECKUE 3a/ayd, CBSA3aHHBIE C
HaxX0>X/ICHUEM F€OMETPUUYECKUX BEJIMYUUH;

UMETh TpEJCTaBICHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM yacTu QyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO yacoB
Ne HaumeHoBaHue pa3/ieioB U TeM duekTpoHHbIe (LM POBbLIE)
KonTpoJsbubie
n/n NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI
BBenenue B ctepeoMeTpuio 23 https://academy-content.apkpro.ru/
B3aumHoe pacnonoxeHune mpsiMbIX B
P P 6 https://academy-content.apkpro.ru/
MIPOCTPAHCTBE
[TapannenbHOCTh MPSAMBIX U TIIOCKOCTEH B
P P 8 1 https://academy-content.apkpro.ru/
MIPOCTPAHCTBE
[leprnieHAUKYIAPHOCTD MPSIMBIX U
pHCHIL uy P p 25 1 https://academy-content.apkpro.ru/
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIBI ¥ paccTOSTHUS 16 https://academy-content.apkpro.ru/
MHorOorpaHHUKN 7 1 https://academy-content.apkpro.ru/
Bexkropsl B IpocTpaHCTBE 12 https://academy-content.apkpro.ru/
IToBTOpEHHE, 0000IIEHNE H CUCTEMATH3ALIH
P - H 5 https://academy-content.apkpro.ru/
3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3
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11 KITACC

HaumeHoBaHue pa3iesioB U TeM

KoaudecTBO 9acoB

duekTpoHHbIe (LM pPoBbLIE)

Ne i/m KonTpoJbubie
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI
AHaMTHYECKast TEOMETPHS 15 0 https://academy-content.apkpro.ru/
II 6006
OBTOPEHHE, 000 meHIfe " 15 0 https://academy-content.apkpro.ru/
cucreMatu3anuvs 3HaHUU
OO0BEM MHOrOrpaHHUKa 17 https://academy-content.apkpro.ru/
Tena BpaieHus 24 https://academy-content.apkpro.ru/
n 61e
HOTHAZH TOBEPXHOCTH 1 OOBEMBL 9 1 https://academy-content.apkpro.ru/
KpYIJIBIX TEJI
JBrxeHus 5 0 https://academy-content.apkpro.ru/
II 6006
OBTOPEHHE, 000 meHIfe 1 17 0 https://academy-content.apkpro.ru/
cucreMatu3anuvs 3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 2
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IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

Tema ypoka

OcHOBHBIE TIpaBUIIa U300PAKEHUS HA
PHUCYHKE IIIOCKOCTH, TapaJlIeTbHBIX
IpSAMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[lonsATHA cTepeomMeTpun: TOUKA, IpsIMas,
MJI0CKOCTh, MPOCTPaHCTBO. OCHOBHBIE
npaBuiia U300pakeHUs Ha PUCYHKE
IUIOCKOCTH, MapaJUIeNbHBIX TPSIMbIX
(0oTpe3KoB), cepeuHbl OTpEe3Ka

TlonsTus: MEpCCCKaromurecCs MI0OCKOCTH,

HepeceKaroIuecs npsiMast i II0CKOCTb;
HOJIYIPOCTPAHCTBO

KoaunuecTBo 4acoB

Bcero

KonTtposbHbie
padoThbI

DJIEeKTPOHHbIE

undgposBbie
oOpa3oBaTejibHbIE

pecypchl

https://m.edsoo.ru/588c85b2

https://m.edsoo.ru/ddcdafc?

https://m.edsoo.ru/eba83d84

[TonsTHs: nepecekarommecs MIOCKOCTH,
IIEpeCceKaroIUecs NpsiMasi U INIOCKOCTb;
HOJIyTIPOCTPAHCTBO

https://m.edso00.ru/76122161

MHororpaHHUKH, U300paKeHHE
HPOCTEHIINX MPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 0OBbEKTOB

https://m.edsoo.ru/db7fa53e

MHororpaHHUKH, U300pakeHue
HOPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYD,
HECYILECTBYIOLNX 0OBEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE

https://m.edsoo.ru/4284be8b

https://m.edsoo.ru/c2bed9c5



https://m.edsoo.ru/588c85b2
https://m.edsoo.ru/ddcdafc2
https://m.edsoo.ru/eba83d84
https://m.edsoo.ru/76122161
https://m.edsoo.ru/db7fa53e
https://m.edsoo.ru/4284be8b
https://m.edsoo.ru/c2bed9c5

CIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPHH U NIEPBBIE
CJIEICTBUS U3 HUX

https://m.edsoo.ru/f24c9d86

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE
cienctBus U3 HUX. CIIocoOBI 3aaHus
MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O06o03Ha4YeHUs TPSIMBIX U TIIOCKOCTEH

https://m.edsoo.ru/db11b7fd
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N3o06pakenune ceueHuit mupamMusl, Kyoa u
PU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pébpa. M3o0pakeHue nepecedeHust
MOJIYYEHHBIX IUIOCKOCTeN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH PA3HBIMU LIBETAMU

N300pakeHne ceueHuit mupamMusl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOIAT YEPE3 X
pé6pa. N3o0paxeHue nepecedeHms
IIOJIY4EHHBIX IUIOCKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYCHHUH PA3HBIMU LIBETAMU

N3o0pakenune ceueHnit mupaMusl, Kyoa u
MPHU3MBI, KOTOPBIE IIPOXOOAT YEPE3 UX
pé6pa. N3o0OpaxeHue nepecedeHus
MOJTYYEHHBIX MJIOCKOCTEH. PackpammnBanne
MOCTPOCHHBIX ceueHni Pa3sHBIMU [IBETaAMU

https://m.edsoo.ru/b5dd926b

https://m.edsoo.ru/14ca712c

https://m.edsoo.ru/b2618cce

13

14

N3o6pakenune ceueHnit mupaMusl, Kyba u
NPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 X
pébpa. N3o0paxeHue nepeceyeHus
MOJIYYEHHBIX TUIOCKOCTEN. PackpamrBanue
HOCTPOEHHBIX CEUYECHUH Pa3HBIMH LIBETAMU

MerTon ciie1oB JUIsl IOCTPOEHUS CEUEHU

https://m.edsoo.ru/9cf3b9bf

https://m.edsoo.ru/1b2f91f7



https://m.edsoo.ru/f24c9d86
https://m.edsoo.ru/db11b7fd
https://m.edsoo.ru/b5dd926b
https://m.edsoo.ru/14ca712c
https://m.edsoo.ru/b2618cce
https://m.edsoo.ru/9cf3b9bf
https://m.edsoo.ru/1b2f91f7
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Merton cie10B IS TOCTPOCHUS CEYEHHH.
CBolicTBa niepece4eHU MPSIMBIX U
IIJIOCKOCTEH

Meton cnenoB il TOCTPOCHUS CEUCHHUIA.
CBoiicTBa niepeceueHnil MPsIMbIX U
IUIOCKOCTEHN

[TocTpoenue ceuenunii B nmupamue, Kyoe mo
TpéM TOoukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEXKEH U 3aIHCh 11aroB
MOCTPOEHUS

[TocTpoenue ceuenunii B nmupamue, Kyoe mo
TpéM TOoukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEXKEHU U 3aIlIUCh 11ArOB
MOCTPOEHUS

[TocTpoenue ceuenunii B mupamue, Kyoe mo
TpéM TOoukam Ha péopax. Coznanue
BBIHOCHBIX YEPTEXKEHN U 3aIlIUCh 11AroB
MOCTPOEHUS

https://m.edsoo.ru/1844a2e4

https://m.edsoo.ru/a9d15d32

https://m.edsoo.ru/4c4216e9

https://m.edsoo.ru/57e2e351

https://m.edsoo.ru/4fcbfc2f

20

[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM TOoukam Ha péopax. Coznanue
BBIHOCHBIX YEPTEXKEH U 3aIllUCh 11AroB
MOCTPOEHUS

https://m.edsoo.ru/c5abbc54

21

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

https://m.edsoo.ru/7d1fb4c8

22

[ToBTOpenue mianumerpuu: Teopema
Menenas. PacdeTsl B ceueHUIX HA
BBIHOCHBIX 4epTexax. Mcropust pazButus
TJIAHUMETPUHU U CTEPEOMETPUH

https://m.edsoo.ru/c5a497c4



https://m.edsoo.ru/1844a2e4
https://m.edsoo.ru/a9d15d32
https://m.edsoo.ru/4c4216e9
https://m.edsoo.ru/57e2e351
https://m.edsoo.ru/4fcbfc2f
https://m.edsoo.ru/c5abbc54
https://m.edsoo.ru/7d1fb4c8
https://m.edsoo.ru/c5a497c4
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IToBTOpeHue mianumerpuu: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX 4epTexax. McTtopus pazBuTus
IJITAHUMETPUU U CTEPEOMETPUHN

Bzaumuoe PAacCIIOJIOKCHHUC IIPSAMBIX B

IMPOCTPAHCTBCE. CerIHI/IBaIOH_[I/IeCH IIpsAMBIC.

[Ipu3Haku CKpemUBarOMMUXCA MPSAMBIX.
[TapastenbHbIE IPSIMBIE B IPOCTPAHCTBE

Teopema o CyleCTBOBaHUU U
€IMHCTBEHHOCTH NIPSIMOM NapaJljieIbHON
JAHHOM MPAMOM, IPOXOAAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEKAIECH HA JaHHOU
npsmMoil. JleMMa o nepeceueHun
HapaJIEIbHBIX MPSAMBIX INIOCKOCTBIO

https://m.edsoo.ru/c5a497c4

https://m.edsoo.ru/cbfb4984

https://m.edsoo.ru/ac45fd6f

26

[TapamiensHOCTB Tpex npsiMbIX. TeopeMa o
TPEX MapajlIeIbHbIX NPsMBIX. Teopema o
CKPELIUBAIOIIMXCSA MPSAMBIX

https://m.edsoo.ru/5allad49

27
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29

30

[TapannenbHoe MPOSKTUPOBAHUE.
OCHOBHBIE CBOMCTBA NapajieIbHOTO
npoekTupoBanus. M300paxeHne pa3HbIx
¢duryp B napaisienbHON MPOESKITNI
LlenTpanbHas npoekuus. Yrou ¢
COHAIIPaBJICHHBIMHU CTOPOHAMH. YTOJ
MEXTY MPSIMBIMHU

3amaun Ha JOKA3aTeIbCTBO U
HCCJIEIOBAHNE, CBSI3aHHBIC C
PacoI0KEHUEM MPSMBIX B TPOCTPAHCTBE

[TonATHA: mapamuIebHOCT MPSAMOMN U
IJIOCKOCTH B pocTpaHcTse. [IpusHak

https://m.edsoo.ru/f275db49

https://m.edsoo.ru/7ca4fa2f

https://m.edsoo.ru/53ab7cfd

https://m.edsoo.ru/1737fd63



https://m.edsoo.ru/c5a497c4
https://m.edsoo.ru/cbfb4984
https://m.edsoo.ru/ac45fd6f
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NapaJuIeIbHOCTH NPSIMON U TNIOCKOCTH.
CaolicTBa napamieabHOCTH IPIMON U
IIJIOCKOCTH

["'eomeTprueckue 3aja4uu Ha BEIYUCIIEHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
HapajIeIbHOCTBIO MPSMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE

[TocTpoeHune ceueHus1, NPOXOIAILErO Yepes
JAHHYIO TIPSIMYIO Ha YePTEkKe U
napajuieIbHOTO Jpyrou npsamoi. Pacyér
OTHOIIEHUN

[TapannensHas MPOEKITNs, TPUMEHEHUE TSI
MOCTPOEHUS CEYCHUH KyOa u
napasuienenunena. CBolcTa
napasuieNienurneia u Ipu3Mbl

[Tapannensublie mnockoctu. [lpusnaku
NapauIeIbHOCTU JABYX IIOCKOCTEH

Teopema 0 mapamieIbHOCTH U
CAUHCTBCHHOCTH IINIOCKOCTH, HpOXOI[HH.IGfI
yepes TOUKY, HE MPUHAJICKALLYIO TaHHON
IUIOCKOCTH U CJIEJICTBUS U3 HEE

https://m.edsoo.ru/e8el1391a

https://m.edsoo.ru/49ffaffl

https://m.edsoo.ru/ac13686d

https://m.edso0.ru/b936e992

https://m.edsoo.ru/6be9fbea

36

CaolicTBa napajuiesIbHbIX IJIOCKOCTEH: O
napajyieIbHOCTH NMPSAMBIX TIEPECEUCHUs MPU
MEePECEUCHHH JIBYX MapalIeIbHBIX
IJIOCKOCTEN TpeThen

https://m.edsoo.ru/6c42af37

37

KontponbHas paborta no teme:
[TapamienbHOCTb B IPOCTPAHCTBE

https://m.edsoo.ru/el57c6f7

38

[ToBTOpenue: Teopema [Tudaropa Ha

https://m.edsoo.ru/9ccc55d3



https://m.edsoo.ru/e8e1391a
https://m.edsoo.ru/49ffaff1
https://m.edsoo.ru/ac13686d
https://m.edsoo.ru/b936e992
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IIJIIOCKOCTHU

[ToBTOpEHME: TPUTOHOMETPHS

39 https://m.edsoo.ru/e6c98c7c
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
Csoi 0

40 BOHCTRA KyDa 1 HPAMOYTOIBHOTO https://m.edso0.ru/99d56dab
napajuiejenuneaa
B 0

41 BITHOJICHYE JNTHI OTPESKOB B Ky0e U https://m.edsoo.ru/5b1bb69d
IPSIMOYTOJILHOM Tapaieenure/ie
[leprieHAUKyYIAPHOCTH NPAMOU U

42 mockocTu. [Ipu3Hak nepneHIuKyIsIpHOCTH https://m.eds00.ru/5682d452
MPSIMOU U TUIOCKOCTH
[IeprieHAUKyYIAPHOCTH NPSAMOU U

43 m1ockocTh. [Ipu3Hak nepneHIuKyIsIpHOCTH https://m.edso0.ru/59fccc75
IPSIMOM U TUIOCKOCTH
Teopema 0 CylIeCTBOBAHUU U

44 CAMHCTBEHHOCTI NPAMOH, POXOZAIEH https://m.edso0.ru/c93542b5
yepe3 TOUKY MPOCTPAHCTBA U
MEPIICHIUKYJISIPHOM K MITIOCKOCTH
II

45 HOCKOUTIL H HEPHCHAICYIAPHRIE MM https://m.edsoo.ru/62fc55e3
NpsIMbIE B MHOTOI'PaHHHUKAX
IT

46 FOCKOUTH H TIEPHCHANIYIAPHELE UM https://m.edso0.ru/76464a93
npsiMble B MHOTOTPaHHHUKAX
II Nl

47 CRICHIMIYILIP M HACIOHHAR, I0CTPOCHHE https://m.edso0.ru/818779e7
MEPIEHINKYIAPA U3 TOYKU HA IIPAMYIO
II Nl

48 CRICHIMKYILIP M HAIIOHHAR, L I0CTPOCHHe https://m.edso0.ru/b9366929
MEPIEHINKYIAPA U3 TOYKU HA IIPAMYIO
T N

49 copeMa O TPEX MEPHEHAHKYIAPAX (1AM https://m.edsoo.ru/13ca2779
u oOpaTHas)

50 Teopema o Tpéx nepneHAUKyIsApax (mpsmas https://m.edsoo.ru/7e55435e



https://m.edsoo.ru/e6c98c7c
https://m.edsoo.ru/99d56dab
https://m.edsoo.ru/5b1bb69d
https://m.edsoo.ru/5682d452
https://m.edsoo.ru/59fccc75
https://m.edsoo.ru/c93542b5
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https://m.edsoo.ru/7e55435e

u oOpaTHas)

Yron Mexay CKpenBarOmuMUCs

51 https://m.edsoo.ru/4d5fb41d
MPSIMBIMU

52 Homer mepret iy IAPHBIX IPIMBIX © . https://m.edsoo.ru/9eceb7da
MOMOUIbIO NEPIEHANKYIISPHBIX IJIOCKOCTEN

53 OpTOroHaIbHOE MTPOCKTUPOBAHUE https://m.edsoo.ru/c82fe87c
[Moctpoenue ceuenuii Kyoa, IpU3MBI,

54 IIPaBUJILHON MUPAMU/IBI C TIOMOIIBIO https://m.edsoo.ru/fc377c51
OpPTOTOHAJIBHOM MPOEKIINH
[Toctpoenue ceuenuii kyoa, Npu3Msl,

55 MPAaBUJIBHOM MUPaMUJIbI C TOMOIIBIO https://m.edsoo.ru/56c8faa4
OPTOTOHAJIBHOMN MPOEKIINH
CummeTpust B IpOCTPAaHCTBE OTHOCUTEIBHO

56 mwiockoctu. [1mockocTu cummeTpuii B https://m.edsoo.ru/bal7c527
MHOTOTpaHHHUKaX

57 Hpusiiai NepMCHUHKYJIAPHOCTH HPAMOH i https://m.edsoo.ru/3b72c654
IJIOCKOCTH KakK CJIEACTBUE CUMMETPUHU

58 HpaBI/IJ'II)HIile MHOTOTpaHHUKH. Pacuér httns:/m.edsoo.ru/2ae86c5h
PacCcTOSIHUN OT TOYKH JI0 IIIOCKOCTH

59 HpaBHHLHBUIe MHOTOTPAHHHKH. PactCT https://m.edsoo.ru/b33d2119
PaccTOsSIHUM OT TOYKH JI0 IJIOCKOCTH
CrniocoObl OMyCTUTh NEPHEHAUKYIISPDIL:

60 CUMMETPHS, CABUI TOYKH I10 MMAPAIIIETBHON https://m.edsoo.ru/cb1b137c
IpsIMOI

61 Cagur no HenapannemzHon MPAMOH, https://m.edsoo.ru/2625aldb
WU3MEHEHUE PACCTOSTHUN

62 Kourponsras pabora "Biamnoe https://m.edsoo.ru/b5bc8eec

pacmoJIOkKEHNE MPSIMBIX U TNIOCKOCTEN B



https://m.edsoo.ru/4d5fb41d
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pocTpaHCcTBE"

[ToBTOpEHME: yroy Mex 1y NpsSIMBIMA Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOM3BOJIBHOM TPEYTOJIBHUKE, TEOPEMA
KOCHHYCOB

[ToBTOpEHME: yroi MexIy
CKpELIMBAIOIINMHUCS IPSIMBIMH B
IIPOCTPAHCTBE

I'eomeTprueckrie METObI BBIYUCICHUS
yrila Mexay HpsIMBIMU B MHOTOI'PAaHHUKAX

https://m.edsoo.ru/6f93bcdf

https://m.edsoo.ru/15e4fecc

https://m.edsoo.ru/7dec35ee
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JByrpanubiii yroj. CBONCTBO JTUHEHHBIX
YIJI0B ABYTPAHHOTO yria

[lepnennukynsipueie miaockoctu. CBoiicTBa
B3aUMHO MEPIECHINKYIISPHBIX IUIOCKOCTEN

[Ipu3Hak nepneHaANKyISIPHOCTH
IJIOCKOCTEM; TEOpEMa O IMPSIMOM
IIEPECEUCHMS IBYX IIIOCKOCTEN
NEePHEHIUKYIIAPHBIX TPEThEH MIOCKOCTH
[IpsiMoyromibHbIM napauienenunesn; Kyo;
U3MEPEHHUs], CBOUCTBA NPSAMOYTOJIbHOTO
napasuiesenunesia

Teopema o auaroHanu NpsIMOYTOJILHOTO
napasuleJenune1a U cIeACTBUE U3 HE

https://m.edsoo.ru/3922fc23

https://m.edsoo.ru/6blaa76d

https://m.edso0.ru/16c95c3a

https://m.edsoo.ru/52c88814

https://m.edsoo.ru/d47cac87
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CrepeoMeTpuyecKkre U NpUKIaIHbIE
3a/1a4u, CBA3aHHbIE CO B3aUMHBIM
PacMoI0KEHHEM MPSMBIX U TIIOCKOCTH

[ToBTOpEHUE: CKpelMBarOLIUeECs MPsMBbIE,
napaelibHble INIOCKOCTH B CTaHJaPTHBIX

https://m.edsoo.ru/6e119e38

https://m.edso0.ru/1144c324
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MHOT'OI'paHHHUKax

[Tapa mapaenbHbIX II0CKOCTEHN Ha
CKPEITUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXy CKPELUBAIOIIUMUCS NPSIMBIMU B
MPOCTBIX CUTYAITHIX

Paccrosinre OT TOUKH J10 TUIOCKOCTH,
paccTosiHUE OT NPSIMOM J0 TNIOCKOCTH

https://m.edsoo.ru/cfca9ebf

https://m.edsoo.ru/b9a387c8

75

Brruucnenue paccTosHUM MEXKIY
CKPELIMBAIOIIUMHUCS IPSIMBIMU C IIOMOILBIO
NEPIEHANKYJISIPHON IIOCKOCTH

https://m.edsoo.ru/fc762dd4
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82

TpéxrpanHslil yroi, HEpaBEHCTBA AJIs
TpexrpaHHbIx yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOTO YyIJIa

TpEXrpaHHblil yroi, HepaBeHCTBa s
TpexrpaHHbIX yrios. Teopema IIudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JUIS
TPEXTPAHHOTO yIJIa

DNIeMEHTHI ChEePUIECKON TeOMETPHH:
reoJe3NYECKUE JINHUU Ha 3eMIIe

CucremaTtu3zanus 3HaHui "MHOrorpaHHUK
U €T0 3JIEMEHTHI"

[Iupamupa. Buas! nupamug. [paBunbaas
nupamua

[Ipusma. IIpsamast 1 HaKJIOHHASI IPU3MBIL.
[IpaBunpHas npuzma

[Ipssmolt napaienenunen, NpsMOyroIbHbIN
napajienenunea, Kkyo

https://m.edsoo.ru/6e34b31e

https://m.edsoo.ru/6e34b31e

https://m.edsoo.ru/82ba2777

https://m.edsoo.ru/dd1173e8

https://m.edsoo.ru/51ff5abc

https://m.edsoo.ru/68bb5bec

https://m.edsoo.ru/8515ba52
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BBIHYKJ'IBIG MHOI'OI'paHHHUKH. TeopeMa

83 N 1 https://m.eds00.ru/86151552
Ditnepa
Brimykiibie MHOTOrpaHHUKH. Teopema
84 Diinepa. [IpaBriIbHBIC U TTOYITPABUIIHHBIC 1 https://m.edso0.ru/624c65e7
MHOTOTPaHHHUKH
85 KonTponpHas padbora "MHuororpaHHuKT" 1 https://m.edsoo.ru/9ac392c8
86 Horismite excropa fa mockocTi 1 B 1 https://m.edsoo.ru/b744c9ec
MPOCTPAHCTBE
87 CyMMa BEKTOpOB 1 https://m.edsoo.ru/29ad6e37
88 Pa3nocTs BekTOpOB 1 https://m.edsoo.ru/dal62dbc
89 [TpaBumno mapasienenurena 1 https://m.edsoo.ru/a8b5abla
90 YMHOXKEHHE BEKTOpa Ha YHCIIO 1 https://m.edsoo.ru/2a5d2dc1
91 Pasnoxerme sextopa no 633HC}: TPeX 1 https://m.eds00.ru/92765464
BEKTOPOB, HE JIS)KAIIUX B OJHON TUIOCKOCTH
92 CkaJiipHOE TIPOU3BEICHUE 1 https://m.edsoo.ru/fd6b44a5
93 Berimeretiiie yria Mesiy BekTopam & 1 https://m.edsoo.ru/e634d38a
MPOCTPAHCTBE
94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 https://m.edsoo.ru/3d5b22ec
95 [Ipocreiimue 3a1a4u ¢ BEKTOpaMH 1 https://m.edsoo.ru/6b87c2da
96 [Ipocreiimye 3a1aun ¢ BEKTOpaMu 1 https://m.edsoo.ru/b9b6d54f
97 [IpocrTeiimme 3a7aum ¢ BEKTOpaMu 1 https://m.edso0.ru/24e7b226
98 O00011eHrEe 1 cUCTEMaTU3aLUs 3HAHUI 1 https://m.edso0.ru/22247c8c
99 O06o0meHne 1 cucTeMaTu3aus 3HaHUK 1 https://m.edsoo.ru/eb16c6la
100 O00011IeHIE U CUCTEMATHU3aIUs 3HAHU N 1 https://m.eds00.ru/c8863892
101 O00011eHrEe U cUCTEMaTU3ALUs 3HAHUI 1 https://m.edso0.ru/c8863892
102 O00011IeHIE U CUCTEMATHU3AaLUs 3HAHUI 1 https://m.eds00.ru/c8863892



https://m.edsoo.ru/86151552
https://m.edsoo.ru/624c65e7
https://m.edsoo.ru/9ac392c8
https://m.edsoo.ru/b744c9ec
https://m.edsoo.ru/29ad6e37
https://m.edsoo.ru/da162dbc
https://m.edsoo.ru/a8b5ab1a
https://m.edsoo.ru/2a5d2dc1
https://m.edsoo.ru/92765464
https://m.edsoo.ru/fd6b44a5
https://m.edsoo.ru/e634d38a
https://m.edsoo.ru/3d5b22ec
https://m.edsoo.ru/6b87c2da
https://m.edsoo.ru/b9b6d54f
https://m.edsoo.ru/24e7b226
https://m.edsoo.ru/22247c8c
https://m.edsoo.ru/eb16c61a
https://m.edsoo.ru/c8863892
https://m.edsoo.ru/c8863892
https://m.edsoo.ru/c8863892
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11 KITACC

KoaunvecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrtpoabubie IIpakTudeckue p
n/n Bcero u3ydyeHusi oOpa3oBaTesbHbIE
padoThI padoThI
pecypcbl

IToBTOpenue temsl "KoopauHatsl

1 BEKTOpA Ha IJIOCKOCTH U B 1 https://m.edsoo.ru/c7ce9c2f
npocTpaHcTse"
[ToBTOpenue Temsl "CkalsspHOE

2 P " P 1 https.//m.edso00.ru/49d29f46
MIPOU3BEJICHUE BEKTOPOB
[ToBTOpenue Tembl "Brruucienue

3 yrijla M@Ky BEKTOpaMH B 1 https://m.edsoo.ru/ech2a824
npocTpaHcTse”
[ToBTOpeHue TemMbl "YpaBHEHNE

4 IPSIMOM, MPOXOSAIIEN Yepe3 IBE 1 https://m.edso0.ru/7a5e9713
TOYKH"
YpaBHeHHE IIJIOCKOCTH, HOPMAIb,

5 P P 1 https://m.edsoo.ru/24171bae
YpaBHEHUE IUIOCKOCTH B OTpPE3Kax
VYpaBHEHUE II0CKOCTH, HOPMaJlb,

6 P P 1 https://m.edsoo.ru/dec14c37
ypaBHEHHUE TIOCKOCTH B OTPE3Kax

7 BekropHoe npousBeneHne 1 https://m.edso0.ru/de683aaa
JInHeWHbIC HEpaBEHCTBA, JIMHEHHOE

8 P 1 https://m.edsoo.ru/f72c7fa9
MpOrpaMMHUpPOBaHUE
JInHelHbIe HEepaBEHCTBA, JIMHEHHOE

9 P 1 https://m.edsoo.ru/d21cf6ee
MIpOrpaMMHUpPOBaHUE
AHanuTu4yeckne MeTobl pacuéra

10 ARLP 1 https://m.edsoo.ru/d1fa9d71

yria MExKAy NpsAMbIMU B



https://m.edsoo.ru/c7ce9c2f
https://m.edsoo.ru/49d29f46
https://m.edsoo.ru/ecb2a824
https://m.edsoo.ru/7a5e9713
https://m.edsoo.ru/24171bae
https://m.edsoo.ru/dec14c37
https://m.edsoo.ru/de683aaa
https://m.edsoo.ru/f72c7fa9
https://m.edsoo.ru/d21cf6ee
https://m.edsoo.ru/d1fa9d71

11

12

MHOTI'OI'paHHHUKax

AHQJIUTUYECKHE METObI pacuéra
yIila MKy INIOCKOCTSIMHU B
MHOT'OIPAHHHUKAX

@opMyiia pacCTOSIHUA OT TOYKH J10
IUIOCKOCTH B KOOpJMHATaX

https://m.edsoo.ru/fe24d456

https://m.edsoo.ru/5b56823d

13

14

15

16

HaxosxaeHre pacCTOSHHUI OT TOYKH
IO TIJIOCKOCTH B Ky0e

Haxoxnenue paccTossHUM OT TOUKHU
JIO TUIOCKOCTH B TIPaBUIILHOM
npamMue

Haxoxnenue paccTossHUN OT TOUKHU
JI0 TUIOCKOCTH B ITPaBUJIbHOMN
npamMue

CeueHunss MHOTOTPaHHUKOB:
CTaHJAapTHbIE MHOTOTPAaHHUKHU

https://m.edsoo.ru/9ef42fa7

https://m.edsoo.ru/25bclef2

https://m.edsoo.ru/25bclef?2

https://m.edso0.ru/416bc79c

17

18

Ceuenus MHOT'OI'PpaHHHUKOB: MCTO/
CJICI0B

CeucHus MHOI'OIrpaHHUKOB!:
CTaHOApTHBIC IIJIOCKOCTH,
MNEPECCUCHUA ITPSAMBIX U IUIOCKOCTEH

https://m.edsoo.ru/1273ffb9

https://m.edsoo.ru/a2cd38a4

19

20

21

[TapamienbHble IpSIMBIE U
IJIOCKOCTH: MapaJUIeNIbHbIE CEYEHUS
[TapamienbHbIe IpSIMBIE U
IJIOCKOCTH: pACUYET OTHOLLICHUI
[TapaniensHbie IpsIMBIE U
IJIOCKOCTH: YTJIBI MEXIY
CKpCHIUBAOIIUMUCS ITPAMBIMU

https://m.edsoo.ru/e4b889fd

https://m.edsoo.ru/b12282ed

https://m.edsoo.ru/bd78ac3a



https://m.edsoo.ru/fe24d456
https://m.edsoo.ru/5b56823d
https://m.edsoo.ru/9ef42fa7
https://m.edsoo.ru/25bc1ef2
https://m.edsoo.ru/25bc1ef2
https://m.edsoo.ru/416bc79c
https://m.edsoo.ru/1273ffb9
https://m.edsoo.ru/a2cd38a4
https://m.edsoo.ru/e4b889fd
https://m.edsoo.ru/b12282ed
https://m.edsoo.ru/bd78ac3a

22

23

24

25

26

27

28

[lepnenauKynsipHbIE IPSMBIE U
IUIOCKOCTH: CTaHJAPTHBIE Maphbl
NEPIEHIUKYIJIAPHBIX TUIOCKOCTEN 1
MPSIMBIX, CHMMETPUU
MHOTOTPaHHUKOB

[lepnenauKynsipHbIE TIPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
HEPIEHIUKYIIApax
[leprnieHauKyIIpHBIE MIPSIMbIE U
IJIOCKOCTH: BBIUNCIIEHUS JUIMH B
MHOTOTpaHHHUKaX

[ToBTOpEHME: TIOMIAAN
MHOTOYTOJILHUKOB, (DOPMYJIIBI 115
IO e, COOOpaKEHUS MOI00US
[ToBTOpEnue: mIomanu
MHOTOYTOJILHUKOB, ()OPMYJIBI JIJIS
TJI0IAJIeH, COOOpaKEHUS TO00US
IToBTOpEHue: mIomanu
MHOTOYTOJIbHUKOB, (POPMYIIBI TSI
TIonIaiel, cooOpakeHUs MO 100usI

Inomann ceuenut
MHOTOTPaHHUKOB: TUJIOIIA/IA

MOBEPXHOCTEN, pa3pe3aHus Ha YacCTH,

COOOpaKeHHsI TIOT00MSI

https://m.edsoo.ru/f767e671

https://m.edso0.ru/9392d44f

https://m.edsoo.ru/6e7bf7cl

https://m.edsoo.ru/9baad726

https://m.edsoo.ru/d633eedb

https://m.edsoo.ru/fc911a8e

https://m.edsoo.ru/d81cea87

29

ITmomanu ceuenunit
MHOT'OIPAaHHUKOB: IJIOIIA N

MMOBEPXHOCTEN, pa3pe3aHns Ha YacCTH,

COOOpakeHHsI TIOT00MSI

https://m.edso00.ru/83b98d39



https://m.edsoo.ru/f767e671
https://m.edsoo.ru/9392d44f
https://m.edsoo.ru/6e7bf7c1
https://m.edsoo.ru/9baad726
https://m.edsoo.ru/d633eedb
https://m.edsoo.ru/fc911a8e
https://m.edsoo.ru/d81cea87
https://m.edsoo.ru/83b98d39

30

31

32

33

ITmomaau ceuenunin
MHOTOTPaHHHUKOB: TIOIIA !
MOBEPXHOCTEH, pa3pe3aHus Ha YacTH,
COOOpaKeHHS ITOT00MS

O6béM Tena. O6beM
NPSIMOYTOJIBHOTO Mapasuiesienuneia
3amaun 00 yaBOCHUH Kyba, O
KBaJpaType Ky0a; 0 TPHCEKIIUHU yTiia
CrepeomeTpuuecKue 3a1auH,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO TIapaJuIeyIeTIHITe 1A

https://m.edso00.ru/83b98d39

https://m.edsoo.ru/826e23fb

https://m.edsoo.ru/522e867¢

https://m.edsoo.ru/2667e6de

34

35

36

37

HpI/IKJIaHHLIe 3aaa4u, CBA3aHHBIC C
BBIUHCIICHHEM 00bEMa
MpAMOYTOJILHOTO MapauICJICTIMIICAa

OOBEM MpsIMOI TPU3MBI

CrepeomeTpuueckue 3a1auH,
CBSI3aHHEBIE C BEIUMCIIEHHEM 00BEMOB
NPAMOU MPHU3MBbI

[IpuknagHbie 3312491, CBSI3aHHBIE C
00BEMOM TMPSIMOI IPU3MBI

https://m.edsoo0.ru/41398a71

https://m.edsoo.ru/ala4466b

https://m.edsoo.ru/lee258f4

https://m.edsoo.ru/5b64ebdb

38

39

40

Brruncienue 00EMOB TEI C
TIOMOIIIBIO OTIPEECITIEHHOTO
uHTerpana. O0bEM HaKJIOHHOU
MPU3MBI

Brraucienue 00bEM0OB TEII C
MTOMOIIBIO ONPEACAEHHOTO
unTerpana. O6bEM TUPaMUIBI

dopmyna 00bEMa TUPAMUIBI.

https://m.edsoo.ru/ca7dbf2d

https://m.edsoo.ru/c4e2e5c6

https://m.edso00.ru/91672d2f



https://m.edsoo.ru/83b98d39
https://m.edsoo.ru/826e23fb
https://m.edsoo.ru/522e867e
https://m.edsoo.ru/2667e6de
https://m.edsoo.ru/41398a71
https://m.edsoo.ru/a1a4466b
https://m.edsoo.ru/1ee258f4
https://m.edsoo.ru/5b64ebdb
https://m.edsoo.ru/ca7dbf2d
https://m.edsoo.ru/c4e2e5c6
https://m.edsoo.ru/91672d2f

41

42

43

OTHoIIeHNEe 00BEMOB MTUPAMUJT C
00IIUM YTiIoM

dopmyna 00bEMaA TUPAMUIBIL.
OTtHomIeHNe 00BLEMOB TUPAMUJT C
00IIUM YTiIOM
CrepeomeTpuueckue 3a1auH,
CBsI3aHHBIE C 00BEMAMU HAKIIOHHOM
TIPU3MBI

CrepeomeTpuuecKue 3a1auH,
CBsI3aHHBIE ¢ 00BEMAMU TTHPAMHUIBI

https://m.edsoo.ru/5bcdeb66

https://m.edsoo.ru/cfbc984c

https://m.edso0.ru/95db2799

44

45

46

47

[TpuknaaHbie 3a/1a4M 110 TEME
"O0BEMBI TEN", CBSI3aHHBIC C
00BEMOM HAKJIOHHOM MPU3MBI

[Ipuknagaeie 3a1a94 110 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM TTHPAMUIBI

ITpumenenue o0bEMOB. Brruncienue

pacCcToAdHNA OO0 IIIOCKOCTHU

Konrponsnas padora "O0béM
MHOTOTrpaHHHKaA"

https://m.edsoo.ru/55d4f1b7

https://m.edsoo.ru/9d64515e

https://m.edsoo.ru/4e19ech6

https://m.edsoo.ru/db67181c

48

[{wmHapUYecKas OBEPXHOCTb,
oOpa3syromue MUIHHIPHISCKON
MOBEPXHOCTHU

https://m.edsoo.ru/278d4dfd

49

50

Humunaap. [psamoit kpyroBoii
unuHAp. [1nomans noBepxHocTu
HUAIUHAPA

KoHnueckast noBepXHOCTB,
oOpa3syromye KOHHYeCKOn

https://m.edsoo.ru/f83ee683

https://m.edsoo.ru/bcdfefab



https://m.edsoo.ru/5bcdeb66
https://m.edsoo.ru/cfbc984c
https://m.edsoo.ru/95db2799
https://m.edsoo.ru/55d4f1b7
https://m.edsoo.ru/9d64515e
https://m.edsoo.ru/4e19ecb6
https://m.edsoo.ru/db67181c
https://m.edsoo.ru/278d4dfd
https://m.edsoo.ru/f83ee683
https://m.edsoo.ru/bcdfefa6

o1

52

noBepxHocTu. Konyc

Ceuenune KOHyCa TUIOCKOCTHIO,
MapajjieabHOMN MIIOCKOCTH
OCHOBaHUS

VYceuénnslit konyc. M3o00paxenne
KOHYCOB M YCEYEHHBIX KOHYCOB

https://m.edsoo.ru/2e5a1f29

https://m.edsoo.ru/475fea2c

53

54

55

56

57

[Tnomans 60KOBOM MOBEPXHOCTHU U
IIOJIHOY ITOBEPXHOCTH KOHYCa

[Tnomane 60KOBOI MOBEPXHOCTH H
MOJTHOM TOBEPXHOCTH KOHYCA

CrepeomeTpuueckue 3aauu Ha
JIOKa3aTeIbCTBO U BEIYUCIICHHE,
IIOCTPOEHUEM CEUEHU HUINHAPA,
KOHYca

CrepeomeTpuueckue 3aa4u Ha
JA0Ka3aTCIbCTBO U BBIYUCIICHHUC,
IIOCTPOEHUEM CEUEHUI UINHAPA,
KOHYca

HpI/IKJ'IaILHLIC 3aaa4u, CBA3aHHBIC C
HUINHAPOM

https://m.edsoo.ru/9acl1444e

https://m.edsoo.ru/1325f3dd

https://m.edsoo.ru/76844cf2

https://m.edsoo.ru/c3a8bde9

https://m.edsoo.ru/d2del3ca

58

59

60

[TpuknagHbie 3312491, CBSI3aHHBIE C
IMTTHIPOM

Cdepa u map

[Tepeceuenue ceps! u mapa ¢
I10cKOCThI0. Kacanue mapa u
cdepsl TIOCKOCThI0. Bua u
n300pakeHue mapa

https://m.edsoo.ru/3897dad5

https://m.edsoo.ru/fb7912b1

https://m.edsoo.ru/c1475e77

61

[Tepeceuenue chepsl u mapa c

https://m.edsoo.ru/af4a7147



https://m.edsoo.ru/2e5a1f29
https://m.edsoo.ru/475fea2c
https://m.edsoo.ru/9ac1444e
https://m.edsoo.ru/1325f3dd
https://m.edsoo.ru/76844cf2
https://m.edsoo.ru/c3a8bde9
https://m.edsoo.ru/d2de13ca
https://m.edsoo.ru/3897dad5
https://m.edsoo.ru/fb7912b1
https://m.edsoo.ru/c1475e77
https://m.edsoo.ru/af4a7147

62

63

iockocThio. Kacanue mapa u
cdepsl IOCKOCThI0. Bua n
n300pakeHue mapa

VYpasuenue chepsl. [Lnomans cheps
U €€ yacreun

Cummerpust cheps! 1 mapa

https://m.edso00.ru/2474b359

https://m.edsoo.ru/c23ec878

64

CrepeomeTpuueckue 3aauu Ha
J0Ka3aTCJIbCTBO U BBIYUCICHUC,
CBsI3aHHBIE cO chepoit U mapom,
IMOCTPOEHUEM MX CEUCHUI
IIJIOCKOCTBIO

https://m.edsoo.ru/df97bd97

65

66

67

68

69

70

71

CrepeomeTpuueckue 3aauu Ha
JIOKA3aTENbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE cO chepoit U mapom,
MMOCTPOEHUEM MX CEUCHUI
TUIOCKOCTBIO

ITpuxnanHele 3a1a4u, CBA3aHHbBIE CO
cdepoii u mapom

[ToBTOpEHME: OKPYKHOCTH HA
IUIOCKOCTH, BBIYMCIICHUS B
OKPY>KHOCTH, CTaHJapTHbIE OA00US

Paznuunnie KOM6I/IHaI_II/II/I TCI
BpalI€HUsA 1 MHOI'OI'PpaHHUKOB

3amauun 1o Teme "Tena u

MIOBEPXHOCTHU BpalleHus'

3amaun o TeMe "Tena u
MMOBEPXHOCTHU BpauieHus'

3amaun o TeMe "Tena u

https://m.edsoo.ru/d324ea75

https://m.edso0.ru/95a815fb

https://m.edsoo.ru/67dda7ee

https://m.edsoo.ru/447414f7

https://m.edsoo.ru/7f99de3a

https://m.edsoo.ru/a97b28ca

https://m.edsoo.ru/a97b28ca



https://m.edsoo.ru/2474b359
https://m.edsoo.ru/c23ec878
https://m.edsoo.ru/df97bd97
https://m.edsoo.ru/d324ea75
https://m.edsoo.ru/95a815fb
https://m.edsoo.ru/67dda7ee
https://m.edsoo.ru/447414f7
https://m.edsoo.ru/7f99de3a
https://m.edsoo.ru/a97b28ca
https://m.edsoo.ru/a97b28ca

72

MOBEPXHOCTHU BpalieHus"

O6veém mumHapa. Teopema 00
00BEME MIPSMOTO ITUITUHIPA

https://m.edsoo.ru/961d78a8

73

Brruncnenme o0bEMOB Tel ¢
TIOMOIIBIO ONIPENEIEHHOTO
uHTerpana. O0bEM KoHyca

https://m.edsoo.ru/8cf5adc?

74

75

76

77

78

79

[Tmomaay GOKOBOM M OJIHOM
MMOBEPXHOCTU KOHYyCa

CrepeoMeTrpuyeckue 3a1auy,
CBSI3aHHBIE C BBIUUCIIEHUEM 00BEMOB
LWINH/Ipa, KOHyca

[IpuknagHeie 3a1a4u 1O TEME
"O6BEMBI U ITOIIAAN TOBEPXHOCTEN

TCI

O0BEM mapa 1 IapoBOTo CEKTOpa.
Teopema 06 00béMme mmapa. [Lnomans
ctepnl. CTepeoMeTpuIeCcKre 3a/1a4H,
CBSI3aHHBIE C BHIYHCIICHUEM 00BbEMOB
11apa, apoBOro CerMeHTa u
[IApOBOTO CEKTOPa

[IpuknagHelie 3a1a4u 110 TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM II1apa U TIOMALI0 cephl.
CooTHoOIIEHUS MEXTY TUTOIAIMU
MOBEpXHOCTEN 1 00bEMaMu
MOI0OHBIX TeN

[TogoGHBIE TENa B MPOCTPAHCTBE.
N3menenne o0bEéMa npu mogo0uu.

https://m.edsoo.ru/172d4f55

https://m.edsoo.ru/29beaf77

https://m.edso00.ru/88d75145

https://m.edsoo.ru/e5667d27

https://m.edsoo.ru/5efcff8e

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



https://m.edsoo.ru/961d78a8
https://m.edsoo.ru/8cf5adc7
https://m.edsoo.ru/172d4f55
https://m.edsoo.ru/29beaf77
https://m.edsoo.ru/88d75145
https://m.edsoo.ru/e5667d27
https://m.edsoo.ru/5efcff8e
https://m.edsoo.ru/26c1eada

80

81

82

83

84

85

86

87

CTepeOMeTpI/I‘leCKI/Ie 3aJa4u,
CBSI3aHHBIE C BHIYKMCIICHUEM 00BEMOB
TCII U Hﬂomaneﬁ HOBerHOCTeﬁ

Kontponbnas padota "[lnomanu
MOBEPXHOCTH U 00BEMBI KPYTIIBIX

n

TCJI

JIBMKEeHUs MPOCTPaHCTBA.
Otobpaxenus. JIBuxeHus
paBeHcTBO (uryp. Ob1ue cBoiicTBa
IBIDKEHUH

Buapl n1BukeHMit: mapaiebHbIN
MEPEHOC, IEHTPAJIbHAsI CHMMETPUS,
3€pKajbHasi CHMMETPHS, TOBOPOT
BOKPYT NPSAMOU

[IpeobpazoBanms momodwus. [Ipsmas
u cdepa Diinepa

['eomeTpuueckue 3a1aun Ha
MPUMCHCHUC NBHUKCHUA

['eomeTpuyeckue 3a1aun Ha
MPUMEHEHUE ABMKCHUS

Ob6o6matomiee nopropenue 11
MOHATHI U METOJ0B Kypca
reomerpuun 10-11 kiaccos,
CUCTeMAaTH3allUs 3HAHUMNA:
"I[TapajsienbHOCTD MPSIMBIX U
IJIOCKOCTEH B mpocTpaHcTBe"

O6o6maromee moropenue 11
TIOHSATHI U METOJIOB Kypca

https://m.edso0.ru/91c864f2

https://m.edsoo.ru/e8d891e8

https://m.edsoo.ru/75255d4b

https://m.edsoo.ru/d168c275

https://m.edsoo.ru/l1daa4342

https://m.edsoo.ru/1daa4342

https://m.edsoo.ru/ff53f867

https://m.edsoo.ru/89b29e3d



https://m.edsoo.ru/91c864f2
https://m.edsoo.ru/e8d891e8
https://m.edsoo.ru/75255d4b
https://m.edsoo.ru/d168c275
https://m.edsoo.ru/1daa4342
https://m.edsoo.ru/1daa4342
https://m.edsoo.ru/ff53f867
https://m.edsoo.ru/89b29e3d

88

89

reometrpun 10—11 kmaccos,
cUCTEMaTu3alus 3HaHU: "BekTopbl
B IIpOCTpaHcTBE"

O6o6maromee moTopenue 11
MOHSITUI U METOJIOB Kypca
reometpuu 10—11 kiaccos,
cUCTeMaTu3alus 3HaHui: "BekTopbl
B IIpocTpaHcTBe"

Ob6o61matomee nopropenue 11
MOHATHUI U METO/I0B Kypca
reomerpun 10-11 xnaccos,
cucreMaru3anus 3HaHui: "O0bem
MHOTOTrpaHHHKaA"

https://m.edsoo.ru/71e78941

https://m.edsoo.ru/25f8ecf8

90

91

92

O6o6maromee moropenue 11
MOHATUN U METOJ0B Kypca
reomerpun 10-11 xnaccos,
cucremMaTtu3anus 3Hanuii: "O0bem
MHOTOTrpaHHHKaA"

O6o6maromee moBTopenue 11
MOHSITUI U METOJIOB Kypca
reomerpun 10-11 xnaccos,
cucteMmaTusaius 3Hanuii: "[lomamu
MTOBEPXHOCTU U 00BEMBI KPYIJIBIX

TCI

Ob6o6matomiee mosropenue 11
MOHATUN U METOJOB Kypca
reometrpuun 10—11 kimaccos,
cucTeMaTu3anud 3Hagui: "Ilnomanu
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX

https://m.edso00.ru/68371e98

https://m.edsoo.ru/81595c6h

https://m.edsoo.ru/6d737c4c



https://m.edsoo.ru/71e78941
https://m.edsoo.ru/25f8ecf8
https://m.edsoo.ru/68371e98
https://m.edsoo.ru/81595c6b
https://m.edsoo.ru/6d737c4c

93

n

TCII

[ToBTOpeHmE, 0600IICHNE U
cUucTeMaTu3auus 3HaHUI

https://m.edsoo.ru/ba2b4522

94

[ToBTOpeHue, 060061IIeHUE U
cUucTeMaTu3auus 3HaHU

https://m.edsoo.ru/ba2b4522

95

96

97

98

99

100

101

[ToBTOpEHME, 0000IICHUE U
cUCTEeMaTH3allusl 3HAHUH

HcTopus pa3BUTHS cTepeOMETpUU
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

Hcropust pa3BUTHSA CTEPEOMETPUN
KaK HayK{ U €€ poJib B pa3BUTUU
COBPEMEHHBIX MHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayK{ U €€ poJib B pa3BUTUU
COBPEMEHHBIX MHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTUS CTEPEOMETPUA
KAaK HayKU U €€ pojib B PA3BUTHH
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUHI
Hcropust pa3BUTHS CTEPEOMETPUN
KaK HayKU U €€ pojib B Pa3BUTUH
COBPEMEHHBIX UHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUU

https://m.edsoo.ru/ba2b4522

https://m.edsoo.ru/7fd69e7c

https://m.edsoo.ru/2867b89c

https://m.eds00.ru/43115873

https://m.edsoo.ru/4cc117b3

https://m.edsoo.ru/28dd339e

https://m.edsoo.ru/7df6b243



https://m.edsoo.ru/ba2b4522
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https://m.edsoo.ru/2867b89c
https://m.edsoo.ru/43115873
https://m.edsoo.ru/4cc117b3
https://m.edsoo.ru/28dd339e
https://m.edsoo.ru/7df6b243

KaK HayKd U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUI
KaK HayKH U e€ pojib B pa3BUTHU

102 1 https://m.edsoo.ru/6ede9762
COBPEMEHHBIX MH)KCHEPHBIX H
KOMITBIOTEPHBIX TEXHOJIOTUI
OBHIEE KOJIMYECTBO YACOB I10 102 5 0

[TPOT'PAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KITACC
Kona .
IIpoBepsiemble MpeaMeTHBIE Pe3yIbTATHI OCBOEHHS OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTe/IbHOM MPOrpaMMbl CpeHero ooero 00pa3oBaHus
pe3yJabTara
7 I'eomerpust
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsMasi, INIOCKOCTb
79 [TpuMeHSTh aKCMOMBI CTEPEOMETPHH M CIEICTBUS W3 HUX INPH PEHICHUU
' reOMETPUYECKUX 3314
73 OnepupoBaTh TOHATHSAMHU: IAPAJUICTBHOCTh U NEPHEHAUKYISIPHOCTD
' IPSMBIX U IUIOCKOCTEH
74 KnaccupunupoBars B3aUMHOE DPACHOJIOXKEHHE MPSMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OmnepupoBaTh NMOHATUSMH: JIBYTPAaHHBIA YrOJ, TpaHH ABYTPAHHOTO YTJa,
7.5 pedpo ABYTpaHHOTO YIJia, JIMHEWHBIH yroj JBYTPaHHOTO YIJia, TpajycHas
Mepa ABYTPaHHOTO yria
76 OmnepupoBaTh TMOHATHUSMH: MHOTOTPAaHHHK, BBIMYKIBIH W HEBBITYKIIBIHA
' MHOTOTPaHHHK, SJIEMEHTH MHOTOTPAHHUKA, TIPaBIIILHBI MHOTOTPaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHUABI MHOTOIPAaHHHMKOB (IIHpamuaa, HpU3Ma,
' MPSIMOYTOJIbHBIN Napajuienenumnes, Kyo)
KnaccuduimpoBate ~ MHOTOTpAaHHUKH,  BBIOWMpas ~ OCHOBaHMSA IS
7.8 K1accuukanyy (BHITYKIBIE U HEBBITYKJIbIE MHOTOTPAHHHUKH, TPaBHIbHBIC
MHOTOTPaHHHKH, IPSIMbIE U HAKIIOHHBIE MTPU3MBI, MTapaJlIeJIeUIe bl)
7.9 OmnepupoBaTh MOHATUSIMH: CEKYIasi TNIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
210 OOBACHATD MPUHLHUIIBI TOCTPOSHHS CEYCHU MHOTOTPAHHUKOB, UCIOJB3YS
' METOJI CJIEIOB
CtpouTh cedeHHs MHOTOTPAHHHKOB METOJOM CJEIOB, BBIIOJHATH
7.11 (BBIHOCHBIE) IIOCKHE YEPTEXH M3 PUCYHKOB INPOCTHIX OOBEMHBIX (UTYD:
BUJ] CBEPXY, COOKY, CHU3Y
Pemrate 3amaum Ha HaAXOXXICHHWE TE€OMETPHUYECKUX BEIMYMH IO OOpasiam
WIN aNropuTMaM, HPUMEHSS W3BECTHBIE AHAJUTUYECKHE METONIBl HpHU
7.12 peLIeHUH CTAaHAAPTHBIX MaTeMaTHMYeCKMX 3a/Jad Ha  BBIYMCIICHUE
pacCTOSTHUK MEXTy IBYMs TOYKAMH, OT TOYKH 1O TPSIMOM, OT TOYKHIO
TUIOCKOCTH, MEX/1y CKPEIIMBAIOIIMMHUCS TPSIMBIMU
Pematp 3amaun Ha HaXOXKAEHHE I€OMETPHYECKUX BEIMYHMH IO oOpas3uam
213 WIM alrOpUTMaM, IPUMEHSS HW3BECTHbIC AHAIUTHYECKUE METONbl IpH

pElICHUU CTaHAAPTHBIX MAaTeMaTHYECKUX 3a7a4 Ha BBIYMCICHHE YIJIOB
MEXKIY CKPEIIMBAIOIIUMUCA MPAMBIMH, MEXKIAY NPSAMOA U INIOCKOCTBIO,



7.14

7.15

MEXIY IJIOCKOCTSMU, ABYTPAaHHBIX YIII0B

Boruncnsate 00bEMBI M IIJI0LIAAN TOBEPXHOCTEH MHOIOIPaHHUKOB (TIpU3Ma,
nupamMmia) ¢ MpPUMEHEHHEM (OPMYI, BBIYUCISATH COOTHOIICHUS MEXKIY
IUIOIIASIMH TOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAaHHUKOB
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 (Urypax, NpeACTAaBICHHYI0 Ha
yepTexax U pUCyHKax

7.17

7.18

7.19

IIpumensaTh reomerpudeckue (GakThl I PELICHUS CTEPEOMETPUYECKHUX
3a1a4, NPENOJAralollluX HECKOJBKO NIAaroB pEIIECHUs, €CIU YCIOBUSA
MIpUMEHEeHUS 33J1aHbl B SBHOH (popme

[IpuMeHATH mpocCTEMIIME IPOrPaMMHBIE CpPEIACTBA M DJIEKTPOHHO-
KOMMYHHMKAIIUOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUYECKHUX 33124

[IpuBOoguTE mpHMEpPbl MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOLE H
JKU3HHM, PaCIIO3HABATh IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

7.20

11 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

6.1

6.2
6.3
6.4

IIpuMeHsTh MONy4YEHHBIE 3HAHMS HA MPAKTHKE: aHAJIW3UPOBATh 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, armmapara ajireOpsl,
pemate  MpakTUYECKHME  3a7aud,  CBA3aHHbBIE C  HAXOXJACHHUEM
FeOMETPUUECKUX BEIMYUH

IIpoBepsiemble NpeMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM
00pa3oBaTeJIbHOM NPOrPaMMBbI CpeIHero 001ero od0pa3oBanusi

I'eomerpus

OnepupoBaTh MOHIATUSIMH: HWIMHIPHUYECKas MOBEPXHOCTh, O0Opa3yrolue
UAJTUHAPUYECKOW TIOBEPXHOCTH, UWIMHAP, KOHHYECKAash IOBEPXHOCTD,
o0pa3yrolire KOHU4eCKOW TOBEPXHOCTH, KOHYC, cheprudeckasi HOBEpXHOCTh

PacnioznaBath Tena BpameHnus (LUIUHAP, KOHYC, cdepa H map)
OOBACHATH CITOCOOBI IOJYYCHHSI TEJI BpAIICHUS

KnaccudumnupoBaTs B3aUMHOE pacTofioskeHUe cephl U MIIOCKOCTH

6.5

6.6

OnepupoBaTh NOHATUAMU: IIAPOBON CETMEHT, OCHOBAHHE CErMEHTA, BBICOTA
CETMEHTa, IIAapOBOM CIIOM, OCHOBAHUE ILAPOBOI0O CJIOS, BBICOTA LIAPOBOTO
CJ1051, IapOBOM CEKTOP

Brrunciagte 00BEMBI U Iiomaan HOBerHOCTGI;'I TCJI  BpalllCHUA,



6.7

6.8

TFCOMETPHUYECKUX TeJl C MPUMEHEHHEM (PopMyJT

OnepupoBaTh TOHSITHSIMH: MHOTOTPAaHHHWK, BIMCAHHBIH B cdepy u
OIMHMCAaHHBIA OKOJIO cdepbl, cepa, BMUCAHHAS B MHOTOTPAHHHUK WA TEJIO
BpaICHUS

BBIYHCIATE COOTHOMIEHUS MEXTy IUIOMIAIIMHU TIOBEPXHOCTEH B 00bEMaMu
IMOTOOHBIX TEI

6.9

N3o06paxaTts u3zydaemble (GUTYpHl OT PYKH M C HPUMEHEHHEM IPOCTHIX
YEpTEKHBIX UHCTPYMEHTOB

6.10

6.11

6.12

BBIMONHATE  (BBIHOCHBIC) TUIOCKHE YEPTEKH U3 PHCYHKOB TPOCTBIX
00BEMHBIX (QUTYp: BHUJI CBEPXY, COOKY, CHH3Y; CTPOUTH CEUYCHHS Tel
BpAIICHUS

W3Bnekatrb, uHTEpHnpeTHpoBaTh M MpeoOpa3oBbIBaTh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX TIE€OMETPUYECKUX (UIypax, IMPEACTAaBICHHYIO Ha
YepTeKax U pUCYHKax

[IpumensTe reomeTpuueckue (akThl Ui PEUICHUS CTEPEOMETPUUYECKHUX
3a/a4, MPEANONArafoluX HECKOJBKO IMIaroB pPEIIeHUs, €CIU YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOU (hopme

6.13

6.14

OnepupoBath MOHATHUEM: BEKTOP B IPOCTPAHCTBE

BhITIONTHATE  IEHCTBUSL  CIIOXKEHHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB U
YMHOXCHHUS BEKTOpa HA 4YHUCIIO, OOBSACHATh, KAKUMH 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
MEXJy BEKTOpPaMHM, CKaJSIPHOE IPOU3BEIECHUE BEKTOPOB, KOJIMHEAPHBIE U
KOMILJIAHAPHBIE BEKTOPBI

Haxomute cymMMy BEKTOPOB M TNPOM3BEACHHE BEKTOpPA HAa YHUCIO, Yroil
MEXAY BEKTOpaMH, CKaJSIPHOE IPOU3BEACHME, PACKIAIBIBATH BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPINHAT
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  IPU  PEUIeHMH  CTaHIapPTHBIX
MaTeMaTUYeCKHUX 3a/1a4

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

[IpuBOoguTE mpHMEpPbl MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOIE H
JKWU3HH, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE

HpI/IMCHSITL IMOJIYYCHHBIC 3HAHHWA Ha MPAKTHKE: aHAJIU3UPOBATH PCAJIbHLBIC



CUTYallMU U NPUMEHATh U3yUYECHHBIE MTOHATUA B IIPOLIECCE MOUCKA PELICHUS
MaTeMaTH4ecKu C(HOpMYyIUPOBAHHOM MPOOIEMbI, MOAEIHPOBATh peaibHbIE
CUTyallUM Ha S3bIKE I€OMETPUM, MCCIIEI0BaThb ITOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUI M TEOPEM, almapara aiareopsl,
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 COAECPKAHUSA

I'eomerpus

OCHOBHBIC TTOHSTHS CTCPCOMCTPHUU. Tqua, npsamasi, IINIOCKOCTb, IIPOCTPAHCTBO.
ITonsTHe 00 aKCHOMATUYECKOM MMOCTPOCHHUU CTCPCOMCTPUN: AKCHOMbBI CTCPCOMCTPHUHN U
CICOCTBUA N3 HUX

B3aumHOe pacnosioxeHue NpsiMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TTapalIeIbHbIE
U CKpelmuBaromuecs npsMble. [lapamuienbHOCTP MNpsSMBIX W IIOCKOCTEM B
IIPOCTPAHCTBE: MAapajule/IbHbIE MpPsIMbIE B IIPOCTPAHCTBE, NAPaUIEIBHOCTb TPEX
IPSAMBIX, MApAICIBHOCTh IPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOpPOHAMH, Yroj MEXKIy IpsSMbIMH B IpocTpaHCTBe. [laparuiesbHOCTH INTOCKOCTEH:
MapajuleJbHble IUIOCKOCTH, CBOMCTBA NapaJUleNbHBIX IUIOCKOcTel. IIpocreitime
MIPOCTPAHCTBEHHbIE (UIYpbl Ha IJIOCKOCTU: TeTpa’ap, KyO, mapajuienenunen,
MOCTPOEHUE CEUYECHUI

IlepnieHAUKYIAPHOCTE MNPAMOM M IUIOCKOCTH: NEPHEHIAUKYISAPHbIE IPsMBIE B
IIPOCTPAHCTBE, MPSMbIE NapaJlIeIbHbIE U NEPIECHAUKYIISAPHBIE K IUIOCKOCTH, IPU3HAK
NEPNEHANKYISIPHOCTH NPSAMOU M IJIOCKOCTH, TEOpEeMa O NMPSIMOM NEepPHEHIUKYIIPHOU
IJIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YTOJ MEXKIY NPAMOU U IJIOCKOCTBIO, IBYTPaHHBIN
YTOJ1, TUHEHHBIN yroj IBYIpaHHOro yria. [leprneHauKynsap u HaKJIOHHBIE: PACCTOSHHE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM J0 MIOCKOCTH, MPOEKIUs (PUryphl Ha
IUIOCKOCTh. [IepneHIuKyIsIpHOCTh MJIOCKOCTEN: NMPU3HAK MEPICHANKYISIPHOCTH IBYX
1ockocTeil. Teopema o TpEx neprneHauKysIpax

[loHsiTHE MHOrOTpaHHHMKA, OCHOBHBIE JJIEMEHThl MHOIOIPDAHHMKA, BBIIYKIBIE H
HEBBIITYKJIBIE MHOTOIDAaHHHMKM, pa3BEPTKa MHOrorpaHHuka. IIpusma: nN-yrosbHas
IpU3Ma, TpaHU U OCHOBAHMs INPHU3MBbI, IpsMas U HAKIOHHAs HpPU3MbI, OOKOBas MU
IIOJIHAsL [TOBEPXHOCTH Ipu3Mbl. [lapasuienenumen, NpsMOyTrOIbHBIN NapajuIeIenunes] 1
ero cpoucrea. Ilmpammpa: N-yrosibHas nupaMuaa, I'paHd U OCHOBAaHUE ITMPaMUIBI,
OoKkoBast M TOJHAs MOBEPXHOCTh MHUPAMMJIbl, MPABWIbHAS M yCEUEHHAs NHpaMHJA.
OneMeHTbl TNpu3Mbl M nUpaMuibl. IIpaBUibHBIE MHOTOTpaHHMKH: IIOHSATHE
MIPaBUJIBHOTO MHOTOIPAHHMKA, IIpaBWbHAs IMpU3Ma M TNPaBWIbHAS NUPAMHUAA,
NpaBWIbHAS TPEYTOJIbHAS MHPAMHJIA U TPABUIIBHBINA TeTpasap, KyO. IlpeacraBienue 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 NHpaMUAAx, MapajUiesienuneaax,  MNpaBUIbHBIX

MHOTI'Or'paHHHUKax

Bbluncnenue 351eMEHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yriael. Ilmomans
OOKOBOI TOBEPXHOCTH U MOJTHON MOBEPXHOCTH MPSIMOM MPU3MBI, TUIONIA/Ib OCHOBAHHH,



7.7

TeopeMa 0 OOKOBOH MOBEPXHOCTH MPAMOii ipu3Mbl. [110omans 60K0BO MOBEPXHOCTH U
MOBEPXHOCTH MPAaBUIBHOM MHUpPAaMUJIbI, TeOpeMa O IJIOUIaJU YCEYEHHOW MUpaMMIBbI.
[Tonsatue 06 00bEMe. OOBEM NUpaMuIbl, MIPU3MBI

[TogoOubIe Tena B mpocTpancTBe. COOTHOIICHHUS MEXIY TUIOMIQISIMH ITOBEPXHOCTEH,
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 CO/iePKAHUS
['eomeTpus

[{unuHapryeckas MOBEPXHOCTh, 00pa3yolue MUINHAPUYECKON MOBEPXHOCTH, OCh
LII/IJII/IHILpI/IquKOfI IMOBCPXHOCTH. HI/IJII/IHI[pZ OCHOBAaHUsA " 6OKOBa$I IMOBCPXHOCTD,
oOpa3ytoras 1 0Ch, TUIONIaAh OOKOBOW U MTOJIHOW TOBEPXHOCTH

Konnueckasi moBepXHOCTh, 00pa3yrolre KOHUYECKOH MOBEPXHOCTH, OCh U BEPIIUHA
KOHUYECKOW TMOBEepXHOCTH. KOHYC: OCHOBaHWME W BEpIIWHA, OOpa3yromias U OcCh,
IUIOIAAh OOKOBOM M IOJHOW TMOBEPXHOCTH. Y CEUYEHHBI KOHYC: 0Opasyroliue u
BBICOTA, OCHOBAHUS M OOKOBasi IOBEPXHOCTh

Coepa u map: neHTp, paguyc, AMaMeTp, IUIoNaabs MoBepxHocTH chepsl. Banumuoe
pacronio’)keHre cdepbl U IJIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, IUIomaab
cdepsl

N300pakeHue Tes BpalleHus Ha III0CKOCTU. Pa3BépTka uuHapa U KOHyca
KoM06uHnanmu ten BpaieHus ¥ MHOTOIpaHHUKOB. MHOTOIpaHHUK, OIMCAHHBIN OKOJIO
cdepsl, cpepa, BucaHHasi B MHOTOI'PaHHUK, WIH TEJIO BpallleHus

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

[Tono6ueie Tena B mpocTpancTBe. COOTHOLIEHHUS MEXKAY TUIOMIAASIMHA TTOBEPXHOCTEH,
00BEMaMHU ITOTOOHBIX TEN

Ceuenust mwiMHApa (MapajjielbHO W TMEPHEHIUKYISIPHO OCH), CEYeHHsI KOHyca
(mapannenbHOe OCHOBAHUIO M MPOXOAIIEE Yepe3 BEPIINHY), CEUCHUS 11apa

Bektop Ha mimockoctd m B mpoctpaHcTBe. CllOKEHHE W BBIYMTAHHE BEKTOPOB.
YMHOXeHHEe BEeKTOpa Ha uucio. Pa3nokeHue BeKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTtopam. [IpaBuio napaminenenunena. Pemenue 3a1ad, cBSI3aHHBIX C IPUMEHEHUEM
MpaBWI IEUCTBUM C BEKTOpaMH

[TpsimoyronbHass cuctemMa KoopAuMHAT B IpocTpaHcTBe. KoopanHaTel BekTopa.
[Ipocreiimme 3amaun B KOOpAMHATaX. Yroil MeXAy BekTopamu. CkanspHoe
MIPOU3BE/IEHNE BEKTOPOB. BbruncieHue yrioB MexXIy MNPSMBIMH M IIOCKOCTSMHU.
KoopanHaTHO-BEKTOPHBIN METOJT IPU PEILIEHUU T€OMETPUUECKUX 3a]1a4



IPOBEPSIEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon IIpoBepsiemblie TPeOOBAHUS K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUS
NPoOBEPSAEMOro OCHOBHOM 00pa30BaTeIbHOI NPOrpaMMbl CpeIHero 0011ero
TpeOoBaHus o0pa3oBaHus

Brnanenne MeTtomamu OKa3aTENbCTB, AITOPUTMAMHU pPEIICHUS 3ajad;
yMeHue (GOpMyIHpOBAaTH W OINEPUPOBATH MOHATHAMM: OIpEAEICHHUE,
aKCMOMa, TeopeMa, CIIEJICTBUE, CBOWCTBO, TPHU3HAK, J[0KA3aTEIbCTBO,
paBHOCWIbHBIE (OPMYIHUPOBKH; NPUMEHATh UX; YyMEHHE (OpMYIHpPOBATH
o0paTHOE M TPOTHBOMOJIOXKHOE YTBEP)KICHHE, NMPUBOJUTH TPUMEPHI U
KOHTPIPUMEPHI, HCIOIB30BaTh METOJ MAaTeMaTU4ecKOW WHIYKLUH;
IPOBOJIUTH JIOKa3aTeNbHBIC PACCYKICHHUS MIPU PEUICHUH 3a/1a4, OLICHHBATh
1 JOTMYECKYI0  MpPaBHIBHOCTh  PACCYKIEHHH; yMEHHE OIEepHUpPOBaThH
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
palMoOHaIFHBIM ITOKa3aTeNIeM, CTEIICHb C JICHCTBUTEIBHBIM IMOKA3aTesIeM,
JIOI‘apI/I(I)M qucia, CHMHYC, KOCHMHYC MW TaHI'CHC IMPOU3BOJILHOTO YHCIA,
OCTaTOK IO MOJYJIO, PAalMOHAIBHOE YHCIIO, HPPAINUOHATIBHOE YHCIIO,
MHO>KECTBA HATypalbHbBIX, LEJbIX, PAlUOHAIBHBIX, JACHCTBUTEIHHBIX
2 YKCeN, YMEHHE MCIIOJIb30BaTh PU3HAKU JIEIIMMOCTH, HAUMEHBIINH 00N
JENUTeh W HaWMeHbIee oO0Iiee KpaTHOe, alroput™M EBknmma mpu
pelIeHNH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3HIMOHHBIMH CHCTEMaMHU
CUMCTICHUS; YMEHUE BHITIONHATH BHIUMCICHUE 3HAUCHUH U TpeoOpa3oBaHUs
BBIPDOKEHHUN CO CTENEeHSMU M Jiorapudmamu, npeoOpa3oBaHus IpOOHO-
pallMOHAJIPHBIX ~ BBIPAKEHHI, yMEHUE  ONEPHPOBATH  MOHITHIMHU:

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



nporpeccusi, OECKOHEYHO YyOBIBarOIIas TIEOMETPUYECKas 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
NPOU3BOJUTHh apUPMETHUYECKHE JEHCTBHSI C KOMIUIEKCHBIMH UHCIIAMHU;
IPUBOJIUTH IPUMEPHI MCIIOIb30BaHUA KOMIUIEKCHBIX YHCEN; ONEepUpPOBaTh
HNOHATHSMM:  Martpuua 2X2  wm  3x3, onpenenurenb  MaTpULBL,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIIUTEIIA

YMeHue onepupoBaTh MOHATUSAMU: pPalMOHAIbHBIC, HPPALUOHAIBLHBIC,
NOKa3aTelbHble, CTENEHHbIe, JIorapu(pMUyeckre, TPUTOHOMETPHUECKUE
YPaBHEHHS W HEPAaBEHCTBA, MX CHCTEMBI; YMEHHE OIIEPUPOBATh
MOHATUSAMH: TOXJECTBO, TOXKJIECTBEHHOE INpeoOpa3oBaHMe, ypaBHEHHE,
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 HayKu U peanLHoﬁ KHU3HHU

YMeHue omnepupoBaTh TOHATHAMH: (DyHKIHS, YETHOCTH (YHKIHH,
HNEPUOJUYHOCTh (YHKIMH, OTPAHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
(GyHKIMH, SKCTpeMyM (QYHKUIUHM, HauOOJblllee W HAUMEHbIIEEe 3HAUYCHHS
(yHKIIMM Ha TPOMEXKYTKE, HempepbIiBHAs (YHKIMS, aCUMOTOTHI rpaduxa
(¢yHKIMHU, TepBas M BTOpas MPOU3BOAHAS (DYHKIMM, T€OMETPHUECKUN U
(u3nueckuif CMBICT TPOU3BOAHOW, TMEpPBOOOpa3Hasi, OIpeneaEHHbIN
UHTETpA; YMEHHME HaXOJWTh ACHUMITOTHI Tpaduka (QyHKIWH; yMEHHUE
BBIUNCJIATh  NPOM3BOJHBIE  CyMMBI, IPOM3BEIEHHUS, YacTHOIO U
KOMIO3UIMHN (YHKIHHA, 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 HCIIOJIb30BaHUEM arapaTa MaTeMaTH4ecKoro
aHaJIN3a; IPHUMEHATH IPOM3BOAHYIO 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
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMH, TOKa3aTelbHas M
norapupmMuyeckas (PyHKIIMH; YMEHHE CTPOUTh TpaduKH HW3YYECHHBIX
(GyHKUMHA,  BBINOJHATH  mpeoOpasoBaHust  rpadukoB  (yHKUHMH,
WCIOJIb30BaTh IpaUKH JUIsl U3yYEHUsl MPOLECCOB M 3aBUCHUMOCTEH, MpuU
pelleHny 3a7ady U3 JAPYrux ydeOHbIX IPEIMETOB M 3aJad 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 PELICHUN YPaBHEHUM, HEPABEHCTB U UX CUCTEM

VYMeHue pemiaTh TEKCTOBBIE 3a7a4d Pa3HBIX THUIOB (B TOM YHCIIE Ha
IPOLEHTHI, OJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTb TOBapOB U
YCIIYT, HAJIOTH, 33/1a4d U3 O0JIACTH YMPABIICHUS JTUUYHBIMU U CEMEWHBIMU
(MHaHCaMM); COCTaBJIATh BBIPAKEHMS, YpPaBHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMbl N0 YCIOBUIO 3aJlayd, HUCCJIENOBATh IOJYYEHHOE pEUICHUE U
OIICHUBATh TMPABAONOAO0HOCTh PE3YNHTATOB, YMEHUE MOJCIHPOBATH
peajbHbIe CUTYyallMd Ha S3bIKE MATEMAaTHUKH; COCTaBISATH BBIPAKEHMUS,
ypaBHEHUS, HEPABEHCTBA M X CUCTEMBI 110 YCIOBHIO 33J]a4l, UCCIIEI0BATh
MOCTPOCHHBIE ~ MOJEIM C  HUCIOJIB30BaHHMEM  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,
OTPaKAIONIYIO CBOWMCTBA pPeajibHBIX IPOIIECCOB W SIBJICHUH; MPEICTABIATH
UHQOpPMALIMIO C T[OMOIIbIO TabaMIl W  JAMarpamMM; HCCIIEl0BaTh
CTaTHCTUYECKHE JIaHHbIE, B TOM YHCIIE C MPUMEHEHHEM TIpadUIecKux
METO/IOB U AJIEKTPOHHBIX CPEICTB; rpaMuecKu MCCIEeI0BaTh COBMECTHbIE

HaOJI0/IEHUS C MTOMOIIBIO JUarpaMM pacceMBaHUs U JTMHEHHON perpeccuu

YMeHune omnepupoBaTh IOHATHAMM: CIy4YalHBIA ONBIT W CIy4ailHOE

CO6BITI/Ie, BCPOATHOCTD CJ'Iy‘I@.fIHOl"O CO6BITI/I$I; YMCHHUEC BbIYUCIIATH




BEPOSTHOCTb C HCIIOJIb30BAHUEM TpapUUecKHX METOJO0B; IMPUMEHSThH
(GOpMyIIBI CIOKEHHS W YMHOXCHHS BEPOSITHOCTEH, (OpPMYITy IOTHON
BepossTHOCTH, popmyny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHMBATh BEPOSITHOCTU pEaJbHBIX COOBITHI; YMEHHE ONepupoBaTh
NOHATHSIMH:  CIlydaiiHas BENIMYMHA, pAacCIpelesieHHe BEPOSTHOCTEH,
MaTeMaTU4eCcKoe OXXKUAaHWe, IUCIEepCUsl M CTaHAapTHOE OTKIOHCHHE
CIlyuallHOH  BENUYMHBL, (YHKIMU  paACHpeleieHUs U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOT0 ¥ HOPMAJIBHOTO pacIpeeeHnil; yMeHHe
UCIOJIb30BAaTh CBOWCTBA M3YUYCHHBIX pAacHpeAeSICHUN AJIs pelIeHus 3a1ay;
3HAaKOMCTBO C MOHATUSAMH: 3aKOH OOJIBLIMX YHCEN, METOJbl BHIOOPOUHBIX
UCCIICIOBAaHMI; yMEHHE TMPHUBOJUTH MPHUMEPH TPOSBICHHUS 3aKOHA
OONIPIIMX YHCET B MNPUPOIHBIX M OOLIECTBEHHBIX SBIICHHUAX, YMCHHE
OTIIEpUPOBATH MOHATUSAMHU: COUYETAHUE, MEPECTAHOBKA, YHUCIO COUYETAHUH,
YHUCIO  TEPeCcTaHOBOK; OmHOM  HploTOHa;  yMeHHME  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKICHHS Ul PEHICHUS 3a7ad; OICHUBATh
BEPOSITHOCTH pEaIbHBIX COOBITHI; COCTaBNIATh BEPOATHOCTHYIO MOJEIb U

MHTEPIPETUPOBATH ITOJIIYYEHHBIN pe3ybTaT

YMeHue omnepupoBaTh  MOHSATUSMM: TOYKa, MOpsMasi, IIJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JyY, BEJIMUMUHA YIJIa, IUIOCKUM yroJl, JByTrpaHHbIN
yroj, TPEXTPaHHBIN YTOJ, CKPEIIUBAIOLIUECS MPSIMbIE, MAPAUICIbHOCTh U
NEPIECHINKYIAPHOCTh MPSIMBIX U TUIOCKOCTEH, Yrojl MEXIY HpSIMbIMHU,
Yroa MeEXAy TpsSMONM U IUIOCKOCTBIO, YroJl MEXIY TUIOCKOCTSMH,
paccTosiHie OT TOYKH JO IUIOCKOCTH, PACCTOSIHHUE MEXIY MpPsIMBIMU,
paccTosiHue MEXJy IUIOCKOCTSIMHU; YMEHHE HCIONb30BaTh MPHU PEIICHUU
3aja4 U3y4yeHHbIE (DAKThl U TEOPEMBbI MJIAHUMETPUU; YMEHHE OLECHUBATh
pasMepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTh MaTEMaTUYECKHE
MOJIETIM C TIOMOIIbI0 TEOMETPUYECKHX MOHATUH M BEIWYHH, pPElIaTh

CBA3aHHBIC C HUMU MPAKTHUYCCKUC 3a1a4N

10

YMeHue onepupoBaTh MOHATUSAMU: IUIOIAAbL (GUryphl, 00BEM (QUTYpHI,
MHOTOTPaHHHK, MPAaBHJIBHBIH MHOTOTPAHHUK, CEYCHHWE MHOTOTPAHHUKA,
Ky0, mapajuienenuries, NpuU3Ma, NHpaMuaa, (Urypa W TOBEPXHOCTD
BpallleHHs, IWIMHAP, KOHYC, mmap, cdepa, Iomams cdepsl, IUIOMAIb
NOBEPXHOCTH TNHPaMHJIbI, MPU3MBI, KOHyca, IMJIMHApa, 00BEM KyoOa,
IPSMOYTOJBHOTO TapauleNenuneaa, MHPAMUABL, TPU3MBI, LMINHIPA,
KOHYycCa, IIapa, pa3BEpTKa MOBEPXHOCTH, CEYEHMs KOHYca M LMJIMHPA,

mapaii€JIbHbIE OCH HWJIW OCHOBAHWIO, CCUYCHHUEC IIIapa, IIJIOCKOCTb,




11

12

13

Kacaromasicsi cdepsl, IIMHAPA, KOHYCa; YMEHHE CTPOHUTb CEYeHHeE
MHOTOTpaHHHMKa, U300pa’kKaTh MHOTOTPAHHUKH, (UTYPHl U MOBEPXHOCTH
BpalICHUs, UX CEYECHUs, B TOM YKCJIE C IIOMOIIBIO 3JIEKTPOHHBIX CPEACTB;
yYMEHHUE MPUMEHSATh CBOMCTBA I€OMETPUYECKHUX (UTYpP, CaMOCTOSITEIbHO
(hopMynHUpoBaTh ONpeeNeHUs] U3y4yaeMbIX (Uryp, BBIABUTATh THIIOTE3bI O
CBOMCTBaX M MpHU3HAKaX TIeOMETpHUecKuX (uryp, oOOCHOBBIBATH WIIH
OlpoBepraTb MX; YMEHHE MPOBOIUTH KiaccU(PUKALUIO QUryp IO
pa3IMYHBIM TpPHU3HAKaM, BBINOJHATH HEOOXOJUMBIE JIOTIOJHUTEIbHBIC

MOCTPOEHUS

YMeHue onepupoBaTh TOHSATHSIMH: JIBIDKEHHE B  IPOCTPAHCTBE,
HapajuleNbHBIA MEPEeHOC, CUMMETPHsI Ha IUIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe TOM00Us, TONO0HBIE QUTYPHI; YMEHUE
pacro3HaBaTh paBHbIC W IMOJOOHBIE (UTYpHI, B TOM YHCIE B NPHPOE,
HCKYCCTBE, apXUTEKTYpE; HCIOJIb30BaTh T€OMETPHUUECKUE OTHOILCHHS TIPU
pelIeHnH 3ajlay; HaXOJIUThb TE€OMETPUYECKHE BEeIWYMHBI (JUIMHA, YTOl,
IUIOIIAJ(b, O0BEM) MPHU PEUICHUM 3a/1a4 U3 APYTUX YUEOHBIX MPEAMETOB U
U3 peaJbHON JKM3HHW, YMEHHE BBIUYUCIATH TCOMETPHYECKHE BEIUYMHBI
(nvHa, yrom, miomagb, O0BEM, IUIOUIAIb MOBEPXHOCTH), HCIOIB3YS
u3ydeHHbIe (OPMYJIBI M METOABI, B TOM YHCIE: IUIOLIAJh HOBEPXHOCTU
nMpaMyzbl, TPU3MBbI, KOHYCa, IWIMHApA, IUomaas cepsl; 00bEM Kyoa,
IPSIMOYTOJIBHOTO ~ MapajuleNienuieaa, MUPaMHIbI, [PU3MbI, LWIUHIPA,

KOHYCa, l1apa; YMEHHE HaXOIUTh OTHOIICHHE 00BEMOB MOI00OHBIX UTYP

YMmenue OIICPHUPOBATH IOHATHUAMU: HNPAMOYTOJiIbHAA CHUCTCMa KOOPAWHAT,
BCKTOpP, KOOPAHWHATBI TOYKH, KOOpPAWHATBI BCKTOpAd, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpa Ha 4YHCJIO, Pa3JI0KCHUC BCKTOpa II0 6a314cy,
CKaJIIpHOC IIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBCACHHUC, YIOJI MCKAY
BCKTOpaMu; YMCHUC HUCIIOJb30BATb BCKTOpHHﬁ u KOOpHHHaTHBIﬁ METOJ

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

YMeHne BeIOMpAaTh MOAXOMAIINNA METOJT IJIsl pEHICHUS 3a7a4H; TOHUMaHNe
3HAYUMOCTH MATEMATHKH B H3yYEHUU TNPUPOTHBIX M OOIIECTBEHHBIX
MPOIECCOB M SIBJICHUM; YMEHHE paclio3HaBaTh IPOSBICHHE 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 BBIYUCICHUS
1.1 Hatypanbhslie u nenbie yncina. [Ipu3Haku AeTUMOCTH HENbIX YHACEI
12 Panmonanbupie  yncna. OOBIKHOBEHHBIE U JIECATHYHBIE JPOOH, MPOICHTHI,
' OeCcKOHEUHBIE TIEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HAaTypalbHOUW cTerneHH. J[eHCTBHUS ¢ apupMeTHIeCKUMHU
' 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 yrciaamu. [IpuOnmkéHHble BEIUUCIEHMS, PaBUJIa OKPYTJICHHS, IPUKUIKA M OLIEHKa
pe3yJibTaTa BBIYMCIECHUN
1.8 [IpeoOpa3oBaHue BbIpaXEHHM
1.9 KommnekcHplie 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-paAIIOHANIbHBIE HEPABEHCTBA
2.6 HppatmonansHble HEpaBEeHCTBA
2.7 [TokazaTenbpHbIC U JOoTapUMUUECKIE HEPABECHCTBA
2.8 Tpuronomerpuieckue HepaBeHCTBA
2.9 CucTteMbl ¥ COBOKYITHOCTH YpaBHEHUH U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpamMu
2.11 Marpuiia cucTeMbl JTMHEHHBIX ypaBHEHUH. OnpeaeTuTeh MaTPUILIBI
3 OyHKIUH U TpaPUKH



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

3 ¢ynkunu. YétHble 1 HeuéTHble pyHKuMU. [leprnoguueckue GpyHKIUM
OOnactp ompeneneHuss ¥ MHOXECTBO 3HadeHWH ¢yHkumu. Hymm ¢yHkmmm.
32 [TpomMexxyTkH  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 rpagukoB ¢yHknmid. CBoiicTBa  (yHKIHH,
' HETIPEPHIBHBIX HAa OTPE3Ke
3.7 ITocnemoBaTeIbHOCTH, CIIOCOOBI 3a0aHU OCIEN0BATEILHOCTEMH
3.8 Apudmernueckas 1 reomeTpuueckas mporpeccu. @opmyia CI0XXHbBIX MPOLIEHTOB
4 Hauana matemaTndeckoro aHaiansa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIEC 2IeMEHTAPHBIX (YHKIIMN
[IpuMeHeHHe MPOU3BOAHOM K HCCIEAOBAaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 3KcTpeMyMbl. HaxoskaeHre HanOoJbIIero ¥ HAaMMEHBUIETO 3HAYEeHUs (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 BpaILICHUS
7.5 Koopaunats! u BeKTOpbI
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kiacc, M.: IIpoceemenue, 2020, 2022, 2026
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