SIBnsieTcst 4acThbI0 OCHOBHOM 00111€00pa30BaTeIbHON MPOTrpaMMBbl
cpeanero oomiero oopazosanust MbOVY «Coxonorckas COII»

PABOUYAS [IPOTPAMMA
(ID 8245011)

yueOHoro npeamera «I'eomerpus. Yriy0JeHHbI YPOBEHb)»

st ooydaronuxces 10 - 11 knaccos

¢c.CoKko0J10B0O



MNOACHUTEJIBHASA 3AIIMCKA

['eomerpust siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHusi, Tak Kak 00€CreYMBaET BO3MOKHOCTh U3YUECHUS JUCIUTUINH
€CTECTBCHHO-HAYYHOM HAIMPABJICHHOCTH W IMPEIMETOB TyMaHUTAPHOIO IIMKIIA.
[lockoNbKy ~ JIOTMYECKO€  MbIlUIeHHE,  (OpMUPYEMOE€  MpU  U3YUYEHUHU
OOyYarOIIMMUCS TTOHSITHUIHBIX OCHOB T'€OMETPHUH, IIPH JI0KA3aTEeIIbCTBE TEOPEM H
MIOCTPOCHUM LIENOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH F€OMETPUUYECKHUX
3a/lady, YMEHHE BBIJIBUTaTh W ONpPOBEpraTh THUIOTE3bl HEMOCPEIACTBEHHO
WCIIOJIB3YIOTCA MPH PEUICHUH 33Ja4 €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTH
bu3nueckux 3amay.

[{eas ocBoeHUs mporpaMMbl yaeOHOTO Kypca «I'eomeTpus» Ha yriyOonéHHOM
YPOBHE — pa3BUTHE WHIUBUAYAIbHBIX CIOCOOHOCTEM O0OydYaromuxcs Mpu
M3YUYCHUH T€OMETPUM, KaK COCTABJISAIONICH IpeaMeTHON obnactu «MaTtematuka u
uHpopmatrka»  yepe3  OOeCleUeHHE  BO3MOXHOCTH  NpUOOpEeTeHHs U
WCIIOJIb30BaHUSI OoJjiee TIHyOOKHMX TEOMETPUYECKUX 3HAHUW W JICHCTBUH,
crenupUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIEUTHOTO MPodheCCHOHATBHOTO
00pa30BaHus, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MAaTEMATHKH.

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

paclIMpeHre NpeICTaBIEHUsI O T€OMETPUU KaK YacTH MUPOBOM KYJIBTYPhI U
dbopMHpoBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPUU C OKPYKAIOIIUM MUPOM;

dbopMupoBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTrypax Kak o
BOKHEUIIMX MaTEeMaTUYECKUX MOJIENAX, MO3BOJSIONIMX OINUCHIBAaTh M H3y4aTh
pa3HbIE ABJICHUS OKPYIKAIOIIETO MUPa, 3HAHWE MOHATUHHOIO arapara o pa3aeiny
«CtepeoMeTpus» yueOHOTO Kypca TeOMETPHH;

dbopMHupoBaHHEe  yMEHHUS  BJIAaJ€Th  OCHOBHBIMH  TMOHSATHUSMH O
POCTPAHCTBEHHBIX (PUTypaX U HX OCHOBHBIMU CBOMCTBAMH, 3HAaHUE TEOPEM,
dbopMysl U yMEHHE UX NPUMEHATh, YMEHHUS JOKa3bIBaThb TEOPEMbI U HAXOAUTh
HECTaH/IAPTHBIE CIIOCOOBI pElICHUS 3a]1aY;

dbopMHpoBaHUE YMEHHS PACIlO3HABATh HAa YEPTEkKaX, MOJACISIX U B pEaTbHOM
MHUpPE MHOTOTPaHHUWKM M Te€ja BpallCHUs, KOHCTPYUPOBATh TI'€OMETPHYECKHUE
MO/IEIIH;

dbopMupOBaHUE MOHUMAaHUSA BO3MOXHOCTH aKCHOMATHYECKOrO TMOCTPOCHUS
MaTeMaTUYECKUX TEOpUid, (OpMHUPOBAHUE MMOHUMAHUSA POJIU AKCMOMATUKHU MpHU
IIPOBEJICHUU PACCYXKICHUN;

dbopMHpoBaHUE yMEHUS BIAJCTh METOJAMHU JOKA3aTeIbCTB W aJITOPUTMOB
pelieHusi, yMEHUsS UX MPUMEHSTh, MPOBOIUTH JIOKA3aTEJIbHBIC PACCYKJICHUS B
XOJI€ PEUICHHS] CTEPEOMETPUUYECKUX 3a4a4 U 3a/1a4 C MMPAKTUUECKUM COAECPKAHUEM,
dbopMupoBaHUE 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 MBINIICHUS, HHTEpPECa 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 sBusawTcs: «[IpsiMble W IJIOCKOCTH B MPOCTPAHCTBEY,
«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 COJIEPKATEIbHBIM JIMHUSAM yu4eOHOTO Kypca, a
dbopMHpoBaHUE  JIOTHUECKMX YMEHHUH  pacmpenensieTcss He  TOJBKO  TI0
coJiep>KaTeNIbHbIM JIMHUSM, HO U 10 Tojgam oOydenus. Conepkanue oOpa3oBaHus,
COOTBETCTBYIOILIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus denepanbHoil padoueil
MPOTPaMMBI, PAacHpeNeEHHBIM IO ToaaM OOYYeHHS, CTPYKTypPHPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, PUHIIMITHAIBHBIM BOTIPOCAM O0yYarOIIHecs
oOpalaquch HEOJHOKpPaTHO. OTO MO3BOJISIET  OpPraHU30BaTh  OBJIAJCHUE
T€OMETPUYECKUMH TIOHATHSIMHU M HaBBIKAMH TTOCJIE0BATEIBLHO M TIOCTYIIATEIBHO, 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 MO3BOJISET:

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

MOJATOTOBUTHh OOYYAIOMIMXCA K TMPOAOKCHUIO H3YUYEHUS MAaTEMaTUKH C
yu€ToM BbIOOpa Oynymiei mnpodeccun, obecriednBas MPEEeMCTBEHHOCTb MEXAY
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 HEJIEIIIO).



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
IpsIMBIE B POCTPAHCTBE, MAPAJIIEIBHOCTD TPEX NPSIMBIX, IAPAIIIETBHOCTD MPSAMOU
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 IIPOCTPAaHCTBE. [lapajuienbHOCTh NIIOCKOCTEN: NapajuieiIbHbIe
IJIOCKOCTH, CBOWCTBA IapaJlyIeIIbHBIX IIJIOCKOCTEMN. [Ipocrenmue
IPOCTPAHCTBEHHbIE (QUIYphl HA IUIOCKOCTH: TETpaj’Ap, MapaulesienuIie],
MMOCTPOCHHUE CEYEHU.

[leprieHIUKYISIPHOCTD NPSIMOM M IUIOCKOCTH: IEPIICHINUKYJISIPHBIE NIPSMBIE B
MPOCTPAHCTBE, MPSIMbIE MNapAJJICIbHBIE W MEPIEHANKYISPHbIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O MPSAMOU
NEPIEHINKYJIAPHON IIJIOCKOCTH. OpToronanpHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 0 IUIOCKOCTH, PACCTOSIHUE
OT TpsMOM 1O  TUIOCKOCTH,  TPOEKIUs  (GUrypel  Ha  TUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEM: TMPU3HAK  MEPHEHIUKYJSIPHOCTH  JIBYX
I0CKOCTeN. Teopema o TpEX MepHeHIuKyIspax.

VYl B OpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIM
yIOJI, IMHEWHBIA YTOJ ABYT'PAHHOTO yriyia. TpEXrpaHHBIM U 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. Ilpusma: n-yronpHas
npusMa, npsimMasi 1 HakJIOHHasi MPU3Mbl, OOKOBasi U TOJIHAs! TOBEPXHOCTb MPU3MBI.
[Tapannenenunen, OPsAMOYTOJbHBIA  MapajuleNIENUIE]] W  €ro  CBOWCTBA.
Kparyaiimime myTH Ha TIOBEpXHOCTHM MHOTOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass teopema Iludaropa. Ilupammma: nN-yrompHas nHUpaMmua,
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, KyO. IlpeacraBneHume O MpaBUWIIBHBIX MHOTOTPAHHUKAX: OKTadJIp,
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 MOBEPXHOCTH MW MOBEPXHOCTH MPAaBUIBHOM MNMUpaMUIbL,
TeOpeMa O IUIOMAAN yCEYEHHON TMPaMU/IBI.

CuMmMmeTprss B IHPOCTPAHCTBE. OJIEMEHTBl CHMMETPUHM  MPAaBHJIBHBIX
MHOTOIpaHHUKOB. CHMMeETpuss B IPaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielienunea, CUMMETPUS MPABWIBHBIX NPHU3M, CUMMETpPUsS NPABUIBHOU
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.
IIpaBuno mnapautenenunena. Teopema O PA3NOXKEHUHM BEKTOpa IO 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: IWIMHIPUYECKAss TOBEPXHOCTb, 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 TIockocTh. 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,



OMHMCAHHOIO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WM 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 CTEPEOMETPUUYECKUX 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
CEUYEHMI: METOJ| CJIEJA0B, 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. KoopanHatel BekTopa. Paznoxenue BekTopa
no ©Oazucy. KoopIMHATHO-BEKTOPHBIA METOJA MPU PEHICHUH TE€OMETPUUYECKUX
3aja4.

J{BHKeHNs B IPOCTPAHCTBE

JIBmwxenus: mpoctpanctBa. OToOpakenus. [[BrkeHuss M paBeHCTBO (uryp.
OO6mme cBoiicTBa JBIWKEHWH. Buasl JBWKEHUN: TapauIeNbHBIA IEepPEeHOC,
[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 PE3YJIBTATBI

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 oOmiecTBa (BbIOOpPBI, OMPOCHl M APYroe), yMEHHE
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 HAaCTOALIEMY POCCHUKCKOW MAaT€MAaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB M POCCUMCKON MaTeMaTHYECKON LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHHH B JAPYrMX HayKax, TEXHOJOTHUSX, cdepax
YKOHOMMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEW POCCUHCKOIO Hapoja, cpOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJEHUS, 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 MaTEeMaTHYECKUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3a/1ay, PELICHUH, pacCyXICHUI, BOCIPUUMUYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

S) pusnveckoe BocnUTaHHE:

c(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATH MaTeMaTHMYeCKWE 3HaHUSA B
UHTepecax 3/10pOBOro U 0e301acHoro oopasa 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
Oyayuieil mnpodeccun U peaau3oBbIBATH COOCTBEHHBIE >KU3HEHHbBIE IJIaHBbI,
TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTreéMaTH4ecKoMy  OOpa3oBaHHUIO U



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

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(OpPMHUPOBAHHOCTh  JKOJIOTMUECKOW  KYJIbTYPhl, TIOHMMAaHWE BIUSHUS
COLMAJIBHO-?)KOHOMHYECKHUX TMPOLIECCOB HAa COCTOSIHUE MPUPOAHON M COLMATBHOU
CpeIlbl, OCO3HAHME TJI00ATBHOTO XapaKTepa dKOJOTHIECKUX MPOOIeM, OPHUECHTAIIHS
Ha TPUMEHEHHE MATEMAaTHMYECKUX 3HAHUN IS pelieHus 3a7ad B 00JacTu
OKPYXaUel 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
MaTEeMaTU4YeCKOM HayKH Kak c(epbl 4YeTOBEYECKOM JEeSTENbHOCTH, STaroB €€
pa3BUTHS W 3HAYUMOCTH JUISl Pa3BUTUS LUBUJIM3ALUU, OBJIAJICHUE S3BIKOM
MAaTEMAaTUKH W MaTE€MaTUYECKOM KyJIbTYpOM KakK CpEICTBOM IMO3HAHUS MHPA,
FOTOBHOCTh OCYIIECTBIIAThH MNPOECKTHYK) W HCCIEIOBATEIbCKYIO JIESITEIBHOCTh
WHJMBUAYAJIbHO U B TpYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIC Y4eOHbIC 1eiiCTBUA

ba3oBble jornueckue aAecTBUs:

BBIBILITh M XAPAKTEPU30BaTh CYILECTBEHHBIE INPU3HAKM MATEMATUYECKHUX
OOBEKTOB, TMOHATUH, OTHOIIEHMH MEXIy MOHATUSAMH, (DOPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTAHABIMBAThH CYLIECTBEHHBIN MPU3HAK KiaccudUKaIuy,
OCHOBaHMSI J171s1 0000IIEHHS U CPABHEHMSI, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3a;

BOCIIPUHUMATh,  (OpMyJIHpoBaTh U  NPEeOOpPa3OBBIBaTh  CYXKIACHHS:
YTBEPAUTENbHBIE U OTPULIATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISBJISITh MATEMATHYECKNE 3AKOHOMEPHOCTH, B3AMMOCBSA3U U IMPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIOJACHUIX W YTBEPKICHUSAX, MpEjIaratb KPUTCPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JieJaTh BBIBOABI C HCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIFOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOATENIBHO AOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMbIE ¥ OT MPOTHUBHOIO), BEICTPAUBATh apIyMEHTALIUIO, IPUBOJIUTH TPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHHUS U BHIBOJIBI,

BBIOMpATh CMOCO0 peleHuss y4eOHOM 3aaauu  (CpaBHUBATH HECKOJIBKO
BapHAHTOB  pEUIeHHs, BbIOMpaTh HaumboJee MOAXOMAUIMM ¢ y4éToM
CaMOCTOSITEJIbHO BBIJICTIEHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarebcKkye 1eMCTBUA:



WCIIOJIB30BaTh BOIPOCHl KaK MCCIIEIOBATEILCKUA WHCTPYMEHT TIO3HAHUS,
dbopMyupOBaTh  BOMPOCH,  (PUKCHPYIONIUE  MPOTHUBOpPEUHE,  MPOOIieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3y, ApryMEHTHPOBATH
CBOIO MO3HIINIO, MHEHHUE;

MIPOBOJIUTH CAMOCTOSITEIIBHO CIJIAHUPOBAHHBIA SKCTICPUMEHT, HCCIICIOBAaHUE
110 YCTAaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHYECKOTO OOBEKTA, SBICHHUSI, TIPOIIECCa,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMHU, SIBJICHUSIMH, TIPOIIECCAMH,

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

MPOTHO3UPOBATh BO3MOXXKHOE pAa3BHTHE IMIpPOIecca, 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(POPMAITNIO W3 UCTOYHUKOB PA3TUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIUIO PA3IUYHBIX BUIOB U
dbopM TpeCTaBICHNUS;

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

OIICHHBATh HaAEKHOCTD nH(bopMaIuu 1o CaMOCTOSATEITLHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

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 IMOSCHCHUS IO XOJy PEIICHUS 3a7adH,
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 CYXKJICHHUSIMH JIPYTUX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3jIMYMe M CXOJCTBO TO3WINNA, B KOPPEKTHOU (opme
bopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

HpeI[CTaBJIHTB pGSyHBTaTBI pCIHeHI/ISI 3aJadu, BKCHepI/IMeHTa, HCcCiacaoBaHusl,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHUS C Y4ETOM 3ajaad
MPE3EHTAIMK U OCOOEHHOCTEH ay IMTOPHUH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusamnus:



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

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJJICKT:

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

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

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

CoBMmecTHas 1eATEJIBHOCTD:

NOHUMATh M MCHOJb30BATh MPEUMYIIECTBA KOMAHAHOW W WHIAUBUIYAIbHOU
paboThl TpU peleHWH Y4eOHBIX 3aJady, MNPUHUMATh LEJIb COBMECTHOM
NESTEIBbHOCTH, TJIAHUPOBATh OPraHMU3AIMI0 COBMECTHOW pabOThl, pacrpeaeisTh
BUJIbI pabOT, JOTOBAapWBATHCS, OOCYX AaTh IMPOIECC W pPe3yJdbTaT padoTHI,
0000111aTh MHEHUSI HECKOJIBKUX JTIOJIEH;

y4acTBOBaTh B I'PYyNHOBBIX (opmax paboThl (0OCykAeHUS, OOMEH MHEHUH,
«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
YYaCTHHKaMU B3aUMOJICUCTBUS.

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
TrCOMETPUYCCKUX 3a]1aY;

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

e CBOOOJHO ONEPHUPOBATH TMOHATHUSAMH, CBS3aHHBIMH C yIjaMd B
MPOCTPAHCTBE: MEXJIY MPSMBIMH B TPOCTPAHCTBE, MEXKIY NPSIMOA U
IUIOCKOCTBIO;

e CBOOOIHO OIEPUPOBATH IOHATUSMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;



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

e KJIAaCCU(PUIUMPOBATH  MHOTOTPAHHUKH, BbIOMpas  OCHOBAaHMS IS
KJaccuuKaIum;

e CBOOOJIHO OMNEpPUPOBATH  TMOHSITUSMH, CBSI3aHHBIMH C  CEUCHHEM
MHOTOTPAHHUKOB IJIOCKOCTHIO;

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

e CTPOWUTH CEYEHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJIAMH, BBIIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

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

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

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

e BBINOJIHATH ACHUCTBHS HaJ BEKTOPAMU;

e pelaTh 3aJa4d Ha JI0KA3aTeIbCTBO MATEMaTUYECKUX OTHOIIEHUU U
HaXO0XXJICHUE TE€OMETPUYECKUX BEIUYUH, MPUMEHSISI HU3BECTHBIE 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 HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHATH TMOJYYCHHBbIC 3HAHUS HA TNPAKTUKE: CpaBHUBaTh U
aHAJTM3UPOBATh peajbHbIE CUTyallUM, MPUMEHSATh NU3Y4YEHHBIC MOHATHUS B
mpolecce TIMOWCKA  pEeNIeHUusT MaTeMaTH4ecKd  CPOopMyITHpPOBAHHON
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 HAX0XKJICHUEM 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 cepuueckord TMOBEPXHOCTAMH, 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 BpaICHUS;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIONI0KEHUE CPEPhl 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, CBSI3aHHBIMU 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 (UTYPHI, BBIMNOJIHATH (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, MpeACTaBICHHYIO Ha
yepTexax U pucyHKax;

CBOOOJTHO OTNEPUPOBATH 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, BBIYHMCIIEHHE PACCTOSHUM OT TOYKH 1O IUIOCKOCTH, B
1IeJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia MPH PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSMH, CBS3aHHBIMU C JBWKCHHEM B
MPOCTPAHCTBE, 3HaTh CBOMCTBA JIBUKEHUI;

BBITIOJTHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalieHUs MpHU
MapaJUIeIbHOM  TIEPEHOCE, LEHTPAIbHOM CUMMETPUHU, 3€pPKAIbHOU
CUMMETPHH, MPU TOBOPOTE BOKPYT MPsIMOiL, mpeoOpazoBanust moao0us;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TEJ BpAICHUS: CEUCHUs IUTUHIIpA
(mapajuienbHO U NEPIEHIUKYJIIPHO OCH), CEUCHUS KOHYca (TapauieIbHbIe
OCHOBAHUIO U IPOXOASAIINE YEPE3 BEPILINHY ), CEUCHUS 11apa;
UCIIOJIb30BaTh METOJAbl TOCTPOCHHUS CEUEHUH: METOJl CJIEJI0OB, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/ MIEPEHOCA CEKYIIEH MITOCKOCTH;



JI0Ka3bIBaTh FEOMETPUUYECKUE YTBEPKICHHUS;

MPUMEHSATh TeOMETpUUeCKre (aKThl IS PEIICHHS] CTEPEOMETPUUICCKUX
3a/1a4, NPEANOJIararmllnX HECKOJIbKO IIaroB pEIICHUs, €CIH YCJIOBUS
NPUMEHEHUS 3aJIaHbl B SIBHOM U HESIBHOM dopMme;

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

MIPUMEHSThH MPOrPAMMHBIE CPEJCTBA M AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
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
MaTeMaTU4ecku  CHOpPMYIUPOBAHHOW  MPOOJIEMBI,  MOACIUPOBATH
peanbHbIE CHUTYallMM Ha SI3bIKE T'€OMETPHUH, HCCIEIOBATh MOCTPOCHHBIE
MOJENH C UCIOJb30BAHUEM TE€OMETPUUYECKUX TOHATUHA U TEOPEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/ayd, CBS3aHHBIE C
HaxX0>X/ICHUEM F€OMETPUUYECKUX BEJIMYUUH;

UMETh TPEJCTaBICHUSI 00 OCHOBHBIX 3Tanax pPa3BUTHUS TEOMETPUHU Kak
COCTaBHOM yacTu QyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
n/n MPOrpaMMbl Bcero Koutpoaburie  IMpaxruyeckue 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 Komrponsmie  Tpariseckue (uudpossbie)

NPOrpamMmbl Bcero o0pa3oBaTejbHbIe

padoThbI padoThI pecypes!

AHanuTHuyecKas reoMeTpus 15 1

[ToBTOpEHME, 06061].[6HI:I€ 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 I[TPOTPAMME 102 8 0






IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

KosmmyecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie

Tema ypoka Kontpoasnbie IIpakTnyeckue
n/n Bcero u3y4eHusi 00pa3zoBaTeJIbHbIC

padoThI padoThbI pecypes:

OcHOBHBIE TIpaBUIIa U300PAKEHNS HA
PHUCYHKE TIIOCKOCTH, TTapaJlIeTbHBIX 1
IpSAMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[TonsATHA cTepeomMeTpHun: TOUKA, IpsIMas,
MJI0CKOCTb, MPOCTPAaHCTBO. OCHOBHBIE

npaBujIa N300paKEHUS Ha PUCYHKE 1
IUIOCKOCTH, MapaJIeIbHBIX TPSIMBIX

(OTpe3KOB), cepeaHBI OTPE3Ka

[onsaTus: mepeceKaromumecs MmIOCKOCTH,
nepeceKaroIyecs npsimasi 1 mioCKOCTh; 1
TIOJTYTIPOCTPAHCTBO

[TonsTHs: nepecekaromuecs MIOCKOCTH,
nepeceKaroIyecs npsimasi v MioCKOCTh; 1
HOJIyTIPOCTPAHCTBO

MHororpaHHHKH, U300paKeHHE

HPOCTEHIINX MPOCTPAHCTBEHHBIX (QUTYD, 1
HECYIIECTBYIOIINX 00OBbEKTOB

MHoOrorpaHHuKH, H300pakeHnE

MPOCTEHIIINX MPOCTPAHCTBEHHBIX (PUTYD, 1
HECYIIECTBYIOIINX 00BEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE 1



CIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBbIE
CJIEICTBUS U3 HUX

10

11

12

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE
cienctBus u3 HUX. CII0cOOBI 3aaHus
MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O06o03HaueHUs IPSAMBIX U TJIOCKOCTEH

N3o06pakenue ceueHnit mupamMusl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOAT YEPE3 UX
pé€bpa. M3o0pakeHue nepeceyeHust
MOJIY4EHHBIX IUIOCKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH PA3HBIMU LIBETAMU

N3o06pakenue ceueHuit mupamMusl, Kyba u
IPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé6pa. N3o0paxeHue nepecedeHms
IIOJIY4E€HHBIX IUIOCKOCTeN. PackpamBanue
IIOCTPOCHHBIX CEYCHUH PA3HBIMU LIBETaMU

N3o0pakenune ceueHnit mupaMusl, Kyoa u
[IPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
p€bpa. M3o0pakeHne niepecedcHus
MOJTYYEHHBIX IJIOCKOCTEH. PackpammBanue
MOCTPOCHHBIX ceueHuu PAa3HBIMU LIBETAMU

13

14

N3o06pakenue ceueHnit mupaMusl, Kyoa u
NPU3MBI, KOTOPBIE IPOXOIAT Yepe3 X
p€bpa. M3o0pakeHne niepecedeHust
MOJIYYEHHBIX IUIOCKOCTeN. PackpammBanue
IIOCTPOEHHBIX CEYEHUH Pa3HBIMHU LIBETAMU

Merton cieoB it TOCTPOSHUS CeUEHUN



15

16

17

18

19

Merton cieq10B 11t TOCTPOCHUS CEUSHHH.
CBolicTBa niepece4eHU MPSIMBIX U
IIJIOCKOCTEH

Merton cineoB AJisi HOCTPOCHUS CEYEHUM.
CBoiicTBa nepeceueHnil MPsIMbIX U
IUIOCKOCTEHN

[TocTpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3alHCh I1aroB
MOCTPOEHUS

[TocTpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEN U 3alHUCh [11aroB
MOCTPOEHUS

[TocTpoenue ceueHuit B mupamue, Kyoe
o TpéM Toukam Ha péOpax. Co3nanue
BBIHOCHBIX YEPTEXKEN U 3aIllHUCh [11aroB
MOCTPOEHUS

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha péOpax. Co3nanue
BBIHOCHBIX YEPTEKEH 1 3aIiCh [I1aroB
MOCTPOCHUS

21

22

[ToBTOopenue nnanumerpun: Teopema o
IPONOPLUMOHATIBHBIX OoTpe3kax. [logobue
TPEYroJIbHUKOB

[ToBTOpenue miaanumetpun: Teopema
Menenas. PacdeTsl B ceueHUIX Ha
BBIHOCHBIX 4epTexax. Mcropus pa3BuTus
MJIAHUMCTPHUU U CTCPCOMETPUN



23

24

25

KoHTponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

B3anMHOE pacniosiokeHue NpsMbIX B
npoctpancTBe. CKpelBaroIuecs
npsimble. [Ipru3Haku ckpemuBaromuxcs
npsaMeIx. [lapamienbHble MpsiMbIe B
IIPOCTPAHCTBE

Teopema o CylIeCTBOBaHUU U
€MHCTBEHHOCTH MPSAMOI MapaijiesibHOI
JTAaHHOW MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeKallled Ha JaHHOUN
npsMoil. JleMMa o nepecedeHnn
napauieIbHBIX MPSAMBIX IJIOCKOCTHIO

26

[TapamnensHOCTB TpeX NpsMbIX. Teopema o
TpEX MapajuleIbHbIX NPsMbIX. Teopema o
CKPELIUBAIOIIUXCA MPAMBIX

27

[MTapannensHoe TPOSKTHPOBAHUE.
OCHOBHBIC CBOWCTBA MMapaLICIBHOTO
NpOeKTHPOBaHuUs. M300pakeHne pa3HbIX
¢buryp B napauuieabHON NPOEKIUN

28

29

30

IlenTpanbHas MpoeKIUs. YTOJI ¢
COHANPABJICHHBIMA CTOPOHAMHU. YTOII
MEX1y MPSIMbIMU

3ajgaun Ha IOKA3aTeEIbCTBO U
HCCIIENOBAaHUE, CBI3AHHBIE C
pAacIonoXeHUeEM MPSIMBIX B IIPOCTPAHCTBE

[ToHATHA: MapauIeIbHOCTD NPSAMON U
IJIOCKOCTH B MpocTpaHcTee. [Ipu3nak
[1apaJuIeJIbHOCTH IPSAMON U INIOCKOCTH.



31

32

33

34

35

36

37

CaolicTBa mapauieIbHOCTH IPSMOU U
MJIOCKOCTH

I'eomeTpuueckue 3aaun Ha BHIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
NapajyIeIbHOCTBIO MPSAMBIX U MJIOCKOCTEHN
B IIPOCTPAHCTBE

ITocTpoeHue cedueHust, MPOXOIAIIETO Yepe3
JTAHHYIO MIPSIMYIO Ha 4epTeke U
NapajulebHOTO Apyrou npsamoi. Pacuér
OTHOIIICHUI

[TapannenbHas npoeKuus, HPUMEHEHUE
JUTSI TIOCTPOCHHUSI ceueHH Ky0a 1
napasuienenunena. CBorcTa
napasuieNienumneia u Ipu3Mbl

[TapannensHble iockocTy. [Tpusnaku
NapaJjIeIbHOCTH JIBYX INIOCKOCTEH

Teopema 0 mapamieIbHOCTH U
CAUHCTBCHHOCTH IIJIOCKOCTH, HpOXOIISIH_Ieﬁ
4Yepes3 TOUKY, HE MMPUHAIICKALLYIO TaHHOU
IJIOCKOCTH U CJICJICTBUS U3 HEE

CBolicTBa napasuieabHbIX MIOCKOCTEN: O
[1apaJuUIEJIbHOCTH IPSMBIX IIEPECCUCHUS
IPH IIEPECEYECHUH IBYX ITapajljlesIbHbIX
IJIOCKOCTEN TpeThei

CBoiicTBa mapayIeIbHBIX INIOCKOCTEH: 00
OTpEe3Kax NapajjiebHbIX IPSIMBIX,
3aKTI0OYEHHBIX MEXK/Ty MapajuieIbHbIMU
MJIOCKOCTSIMU; O TEPECEUYCHUH TIPSIMOI C
JBYMsI MTapajllIeTbHBIMU TUIOCKOCTSIMU



38

39

40

[ToBTOopenwue: Teopema ITudaropa Ha
IUIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYT'OJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a U IPSIMOYTOJIBHOTO
napasuiejenunesia

41

Brruncnenue UiMH OTpe3KOB B KyOe U
IIPSIMOYT'OJIBHOM IapajuIeIeuIesne

42

43

44

45

46

47

48

[leprieHAMKYASIPHOCTH MPAMOUN 1
mockoctu. [Ipuznak
NEPIECHIUKYISIPHOCTU MPSIMOU U
MJIOCKOCTH

[IeprieHAUKYIAPHOCTH NPAMON U
mockoctu. [Ipu3nak
NEePHEHANKYISIPHOCTH IPSIMOM U
IJIOCKOCTH

Teopema 0 CyleCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOSAIEH
4yepe3 TOUKY MPOCTPAHCTBA U
NEPHEHANKYIISIPHON K IMJIOCKOCTH

[InockocTu U nepneHAUKYISIPHBIE UM
IpsIMbIE B MHOTOTpaHHHUKaX

[InockocTy ¥ NepNeHAUKYISPHBIE UM
IpsIMblE B MHOTOTpaHHHUKaX
[lepnieHIuKyIsIp ¥ HAKIIOHHAS.
[TocTpoeHne neprneHuKyIIsapa u3 TOUYKH Ha
IPSIMYIO

[leprnienauKynsp U HAKIOHHAS.



[TocTpoeHne neprneHuKyIsapa U3 TOYKH Ha
IPSMYIO

Teopema o Tp€X nepHeHANKYIISIPAx

49
(mpsimast 1 oOpaTHas)

50 Teopema 0 TpEX NEpHEHANKYIIIPAX
(mpsimast u oOpaTHast)

51 Yroa MexIy CKpEeIUBAOIUMUCS
IPSIMBIMU
[Touck nepneHAUKYIAPHBIX MPSMBIX C

52 IIOMOUIBIO NEPIEHANKYIIIPHBIX
IJIOCKOCTEH

53 OproroHanbHOE MPOSKTUPOBAHHE
[Toctpoenue ceuenuii kyda, mpU3MBbl,

54 IIPABWJIBHOM NUPaMU/IbI C IOMOILIBIO
OPTOTrOHAJILHOMN MPOEKIINH
[TocTpoenue ceuenuit Kyoa, MPU3MBI,

55 IIPABWJIBHOM NMUPaMUIBI C IOMOIIBIO
OPTOrOHAJIBLHOM ITPOEKIINU
CumMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJIBHO I1ocKocTH. [1nockoctn
CUMMETpPUI B MHOTOTPaHHHUKaX

57 [Ipu3Hak neprneHauKyJISpHOCTH IPSIMOU U
IUIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

58 [IpaBuiibHBIE MHOTOTpaHHUKH. Pacuér
PacCTOSIHUM OT TOYKH JI0 IJIOCKOCTH

59 IIpaBuibHBIE MHOTOTpaHHUKU. Pacyér
paccTosHUM OT TOYKHU A0 IUNIOCKOCTH

60 CriocoObI OIYCTHTD MEPIIEHANKYIISPHI:



61

62

63

CUMMETpPUS, CABUT TOUKH 110
napajuleIbHOU NMPSAMOU

CnBur no HenapajieabHON IPSIMOH,
W3MEHEHHUE PACCTOSHUM

KonTponbhas padota "B3aumnoe
PACIOJIOKCHUC TIPAMBIX U IUIOCKOCTEH B
npocTpaHcTse"

IToBTOpEHME: Yyroy MeKay NPSIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

65

66

67

[ToBTOpEHME: Yyroi MexXIy
CKPELIUBAIOIIMMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

I'eoMeTpuyeckre METOAbI BHIYUCICHUS
yria MKy NPsIMBIMA B MHOTOTPaHHUKAX

JIByrpanssblii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JIBYTPaHHOIO yria

[lepnenaukynsipusle miockoctH. CBONCTBa

B3aUMHO IEPIIECHIUKYIISPHBIX IUIOCKOCTEN

68

69

70

[Tpu3Hak neprneHaIuKyIIpHOCTH
MJIOCKOCTEH; Teopema o0 mpsiMOi
MepeceveHus! IBYX II0CKOCTEN
NEPIEHANKYISIPHBIX TPEThEH MIIOCKOCTH

[IpsimoyrosbHbI napamuienenunesn; Kyo;
U3MEpPEHUs], CBOICTBA NPSIMOYTOJIBHOTO
napaJenenunesaa

Teopema o AuaroHasu NPSMOYroJbHOTO



71

72

73

mapauiejcenuicaa u CJICACTBUC U3 Heé

CrepeoMeTprUYECKHE U TPUKJIIAIHBIE
3a7a4M, CBA3aHHbBIE CO B3aUMHBIM
PACIIONI0KEHUEM NPSMBIX U INIOCKOCTH

[ToBTOpEeHME: CKpeHIMBAIOIIUECS MPSMBIE,
napajieiabHble TNIOCKOCTH B CTAaHAAPTHBIX
MHOTOT'PaHHHUKAX

[Tapa napaynenbHbIX IUIOCKOCTEH Ha
CKPELIUBAOIINXCS MPSAMBIX, PACCTOSTHUE
MEXy CKPEIIUBAIOIIUMUCS IIPSIMBIMU B
IIPOCTBIX CUTYaLHsAX

74

75

76

77

78

79

80

PaccrosHue oT TOUKH J0 IINIOCKOCTH,
pacCcTodHHuC OT HpﬂMOﬁ A0 IINIOCKOCTH

Brrunciienre pacCTosTHUM MEXIY
CKPELIMBAIOIIMMHUCS TPSIMBIMU C
MOMOIUIBIO TEPIIEHANKYISIPHON TNIOCKOCTH

TpéxrpanHslil yroji, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema I[Tudaropa,
TEOpPEMbl KOCUHYCOB U CUHYCOB JIJIS
TPEXTPAaHHOTO yIJia

DNIeMeHTHI ChEePUIECKON TeOMETPHH:
reoJIe3NYECKUE JINHUU Ha 3emiie

Kontponbnas padora "Yrisl u
paccrosiHus"

CucremaTtuzanus 3HaHu "MHOrorpaHHUK
Y €T0 DJIEMEHTHI"

ITnpamupa. Buael mupamuna. IpaBunbsHas
nUpaMua



[Tpusma. [IpsiMast U HaAKJIIOHHAS TIPU3MBI.

81 1
[IpaBuiibHas npusma

82 [Ipsimoit mapamienenunen, 1
IPSIMOYTOJIBHBIN Mapajuieenumne, Kyo

83 Brimykiible MHOTOrpaHHUKH. Teopema 1
Ditnepa
Beimykible MHOTOTpaHHUKU. Teopema

84 Oitnepa. [IpaBuiibHbIE U TIOJYIIPABUIbHBIC 1
MHOTOTPaHHHKHU

85 KoHnTtponbHas pabora "MHuororpanHHuku" 1

86 [TonaTne BeKTOpa Ha MIOCKOCTH U B 1
IPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3HocTh BEekTOpOB 1

89 [IpaBuo napannenenunena 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO0 1
Paznoxenue BexTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIS)KAIIUX B OJHOU 1
TUIOCKOCTH

92 CkanspHoe pou3BeICHUE 1

93 Brranciienue yria Mexay BEKTOpaMu B 1
IIPOCTPAHCTBE

94 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1

95 [Ipocreiimure 3a1aun ¢ BEKTOpaMu 1

96 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1

97 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1

98 O06o001eHne U cucTeMaTu3alus 3HaHUN 1




99 O000111eHrEe U cUCTEMAaTU3ALINS 3HAHUM 1
100 HtoroBast KOHTpoOJbHAs paboTa 1
101 HroroBasi KOHTpoJIbHAs paboTa 1
102 O00011IeHNE U CUCTEMATU3AaIUs 3HAHU T 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



11 KITACC

KonuyectBo yacos DJIEeKTPOHHbBIE
HMara uudposbie
Nen/m  Tema ypoka Kontpoabnubie IIpakTuueckue
Bcero H3yYeHus:  oOpa3oBaTe/IbHbIE
padoThl padoThbI
pecypcebl
1 [ToBTOpenue temsl "KoopauHars! BeKTOpa 1
Ha TUIOCKOCTH U B IPOCTPaHCTBE"
5 [ToBTOpenue temsl "CkansgpHoe 1
IIPOU3BEIEHUE BEKTOPOB"
3 [ToBTOpenue Temsl "Beruuciienue yria 1
MEXy BEKTOpaMH B IpOCTpaHCTBe"
4 [ToBTOpEHUE TeMbl "Y paBHEHHE MIPSIMOH, 1
POXOJsIIeN yepe3 1Be TOUKu"
5 YpaBHEHHE IUIOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHUE IOCKOCTH, HOpMaJib, 1
YpaBHEHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeneHue 1
3 JIuHeliHbIe HEPaBEHCTBA, TUHEUHOE 1
IPOrpaMMUPOBAHNE
9 JIuHeliHbIe HEPaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBaHUE
10 AHanuTHYECKHE METO/IbI pacuéTa yria 1
MEXy IPSIMBIMH B MHOTOI'paHHUKAX
1 AHaIMTUYECKHE METO/bI pacyéTa yria 1
MEXy IIIOCKOCTSIMUA B MHOTOTpaHHHUKaX
12 ®dopmyra pacCTOSHUS OT TOYKH JI0 1



IIJIOCKOCTH B KOOpJAHMHATax

HaxoxneHne paccTossTHUM OT TOUKH 10

13
TJIOCKOCTH B KyO€

14 HaxoxneHnue paccTosiHUM OT TOYKHU 10
MJIOCKOCTH B MPABWJIBHOW MHUPaMUIE

15 KoHnTtposnbHas pabota "AHamuTudeckas
reomerpus”

16 CedeHust MHOTOTPAaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIE/I0B
CeueHMsi MHOTOTPaHHUKOB: CTaHAapTHBIE

18 IJIOCKOCTH, NEPECEYEHUS NPSIMBIX U
MIJIOCKOCTEH

19 [TapamienbHbIe TPSIMBIE U TITIOCKOCTH:
napasuieJIbHbIe CeUCHHUS

20 [TapannenbHble NpsIMbIE U MIJIOCKOCTH:
pacu€T OTHOLIECHUI
[TapannenbHble TpsIMbIE U MIJIOCKOCTH:

21 YTIIBI MEXTY CKPEITUBAIOIIIMMHUCS
IPSIMBIMU
[lepnieHquKyNApHBIE IPSIMBIE U

99 MJIOCKOCTH: CTaHIAPTHBIC Maphl
HEPIECHIUKYISAPHBIX TIIOCKOCTEN U
TPSIMBIX, CHMMETPUU MHOTOTPAHHUKOB
[leprieHquKynApHBIE IPSIMBIE U

23 MJIOCKOCTH: TEOpPEMaA O TPeX
NEPICHIUKYIIpax

24 [MeprieHIUKYISIPHBIC IPSMBIC U



25

26

27

IIJIOCKOCTH . BBIYMCIICHUA OJIMH B
MHOTI'OIrpaHHUKaXx

[ToBTOpEHME: TIOIAAN
MHOTOYTOJIbHUKOB, (JOPMYJIBI JUIS
TIoIIaied, cooOpaskeHus mo1oous

[ToBTOpenue: wiomanu
MHOTOYT'OJIbHUKOB, (JOPMYJIBI JUISI
TUIOMIAEH, COOOpaKEeHUS MOA00HUS
[ToBTOpenue: omanu
MHOTOYTOJIbHUKOB, ()OPMYJIBI TS
TI0IAEH, COOOpaXKeHUs MOA00uUs

28

29

30

31

32

33

34

[Inomany ceyeHnii MHOIOTPaHHUKOB:
IUIOIAU TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaXKEeHHUsI TOA00MS

[Tnomaau ceyennii MHOrOrpaHHUKOB:
IUTOIIA/IM TIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKEHHsI TOA00HS
KonTtponbhas padorta "IloBTopenue:
MHOTOTPaHHHKH, CCUCHUS
MHOTOTPaHHUKOB"

O6béM Tena. O6beM MPSMOYTOIBHOTO
napaienenunena

3anmaun 06 yABOCHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIIUU yTia
CrepeoMeTpuueCcKre 3a]a4u, CBSI3aHHBIE C
00BEMOM MPSMOYTOIHHOTO
napasuieNienune1a

HpI/IKJ'IaI[HI)IC 3aJa4u, CBA3aHHBIC C



BBIYMCIICHHEM 00BEMA MMpAMOYT'OJIBHOT'O

napajuienenuneaa

35 O0BEM psAMON TIPU3MBI

36 CrepeoMeTpuueCKre 3a]a4u, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB TIPSIMOK TIPU3MBI

37 [IpuknagHbie 3a1a9u, CBSI3aHHBIE C
00BEMOM TIPSAMOI IPU3MBI
Brruncnenne 00bEMOB TeEN ¢ IOMOIIBIO

38 onpenenaéHHoro uHTerpaita. OobéM
HaKJIOHHOW MPU3MBbI
Borunciaenue 00EMOB TEJI ¢ IIOMOIIBIO

39 onpeaenéaHoro uaTerpaina. O0bpém
TTUPAMHU/TBI

40 dopmyna 06béMa nmupamusl. OTHOILICHHE
00BeMOB UpamMu ¢ OOLIUM YIIIOM

41 ®dopmyna o0bEMa mupamuabl. OTHOIICHUE
00BEMOB MUpaMUJ ¢ OOLIUM YTIIOM

42 CrepeomeTpuyuecKue 3a/1auu, CBI3aHHBIC C
00bEMaMU HAKIIOHHOW MTPU3MBI

43 CrepeoMeTpuueCKre 3aa4H, CBSI3aHHBIE C
00BbEMaMH TUPAMHUIBI
[Ipuknanueie 3agaun mo Teme "OO0bEMBI

44 Ten", cBsA3aHHbIE ¢ 00BEMOM HAKIOHHOM
PU3MBI

45 [Tpuknagaeie 3aaaun 1Mo Teme "OO0BEMBI
Ten", CBsI3aHHBIE C 00BEMOM TTUPAMHUIBI

16 [Tpumenenne 00pEMOB. Brruncienne

PACCTOSAHUA A0 IMIIOCKOCTHU



KoHnTtponbsHas padora "O0bEM

47 |
MHOTOTPaHHHUKA
[Hunuaapudeckas MOBEPXHOCTD,

48 o0pasyrolmue MUITHHIPHIECKOM
MOBEPXHOCTH

49 unuaap. [pssMoit KpyroBou HUIHHAD.
[Imoma e MOBEpXHOCTH HUIUHIPA

50 Konunyeckas moBepXHOCTh, 00pa3yroliue
KOHNYECKOM noBepxHOCTH. Konyc

51 CedeHue KOHyca MIOCKOCThIO,
napasuieIbHON IIOCKOCTH OCHOBAHMS

59 VY ceuénnslil konyc. M3o0paxxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH H
IIOJIHOM ITOBEPXHOCTU KOHYyCa

54 [Tnomaae 60KOBOM MOBEPXHOCTH H
MOJTHOM MOBEPXHOCTU KOHYCa
CrepeomeTpHuyuecKue 3a1a4i Ha

55 JI0KA3aTeJIbCTBO U BEIYUCIICHHUE,
MOCTPOCHUEM CEUECHUH IMIINHJPA, KOHYCa
CrepeomeTpuueckue 3a1aui Ha

56 JIOKa3aTeJIbCTBO M BEIYHCIICHHE,
MOCTPOEHUEM CEUEHUH IIWINH/IPa, KOHyCa

57 [IpuknanHbie 3a1a4u, CBsI3aHHBIC C
[IWTHHIPOM

58 [Tpuxnanubie 3a1a4u, CBI3aHHbIE C
UIHHIPOM

59 Cdepa u map



60

61

62

63

[Tepeceuenue cdepsl U mapa ¢
riockocThio. Kacanue mapa u chepsl
IUIOCKOCTHI0. Bun 1 n306pakenue mapa

[Tepeceuenue cdepsl U mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. By u n3o6paxenue mapa

VYpasuenue chepsl. [Inomans chepst u eé
yacTen

Cummerpus chepsl 1 mapa

64

65

66

67

68

69

70

CrepeoMeTpHUEeCKHE 3a/1a41 Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
CBsI3aHHBIE cO CEepoi U mapom,
MOCTPOCHUEM UX CEYCHHI MIIO0CKOCTHIO

CrepeoMeTpuueckre 3aJauu Ha
JI0Ka3aTEeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE cO cepoi U mapom,
MOCTPOCHUEM UX CEYCHHI MIIO0CKOCTHIO
[Tpuxnanueie 3a1a4u, CBSI3aHHBIE CO
chepoit u mapom

[ToBTOpEHUE: OKPYKHOCTH HA TUIOCKOCTH,
BBIYUCJICHUA B OKPYXHOCTH, CTAHAAPTHEBIC
noaoous

Paznuunble KOMOMHAIMY TEJ BpAIEHUs U
MHOTOTPaHHHUKOB

3anauu o reme "Tena U MOBEPXHOCTH
BpaieHus"

3anaun o reme "Tena U MOBEPXHOCTH
BpaieHus"



71

72

73

74

KoHnTtponbHas padora "Tena u
IIOBEPXHOCTH BpaleHus"

O6neém mumuHapa. Teopema 06 00bEMe
pSIMOTO HUJIMHJpA

Boruncnenue 00bEMOB Tel ¢ TOMOULIBIO
onpeaenéHHoro uurerpana. O0bpéM
KOHyca

IInomanu OOKOBOM U ITOJIHOM
MOBEPXHOCTH KOHYCa

75

76

77

78

79

CrepeoMeTpHUEeCKHE 3a/1a4, CBSI3aHHBIE C
BBIYUCIICHHEM 00BEMOB IIHITUHIIPA,
KOHYCa

[Tpuknanueie 3agaun mo Teme "OO0bEMBI U
IJIOIIAAN TOBEpXHOCTEN Temn"

O06BEM 11apa u MapoBOTro CEKTOpa.
Teopema 06 00béme mapa. [Lnomans
cheprl. CTepeoMeTpuiecKre 3a/1a4H,
CBSI3aHHBIE C BEIYMCIICHUEM 00BEMOB
mrapa, IapoBOTO CErMEeHTa U IIaPOBOTO
CEeKTOpa

[Mpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM Iapa u
riomaaso cepbl. COOTHOIICHUS MEXKITY
IUTOMIAIIMU TTOBEPXHOCTEN 1 00bEMaMu
IMOAOOHBIX TEI

[TomoOHBIE TEeNa B IPOCTPAHCTBE.

N3menenune o0bEMa rpu moo0mu.
CrepeomMeTpHUECKHUE 3a/1a4H, CBI3aHHBIC C
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BBIUHCIICHHEM 00BEMOB TEN U IJIOMIAACH
MTOBEPXHOCTEU

Kontponbnas pabdota "[lnomann
MOBEPXHOCTH U OOBEMBI KPYTJIBIX TE"

JBuxenus npocrpancTsa. OToOpaskeHusl.
JIBukenus v paBeHCTBO (uryp. O0mime
CBOICTBA JBHKCHUHN

Buabl n1BukeHMIN: napauiebHbII
MIEPEHOC, IEHTPAJIbHAs! CHMMETPHUS,
3epKajibHasi CHMMETPHS, TIOBOPOT BOKPYT
IpsIMOI
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[Ipeo6pazoBanus momgoous. [Ipsmas u
cdepa Ditnepa

['eomeTprueckue 3a1a4n Ha TPUMEHEHNE
JIBYDKCHUS

KontponsHas pabora "BexTops! B
npocTpaHcTse"
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Ob6o6maromee nosropenue 11 nmonaruit u
METO/10B Kypca reomeTtpun 10-11
KJIACCOB, CHCTEMAaTHU3aIlMs 3HAHWIA:
"IlapanienbHOCTb MPSMBIX U INIOCKOCTEN
B IIpOCTpaHcTBe"

Obo6muaroee noropenue 11 noHsATUit U
MeTOoJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3AIMsl 3HAHUI:
"BekTopsl B IpocTpaHcTBe"

Ob6o6maroiee nosropenue 11 noHsATU U
MeT0/10B Kypca reomerpuun 10-11
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KJIACCOB, CUCTEMAaTH3alMsl 3HaHUIL:
"BekTopsl B IpocTpaHcTBe"

O6o6maromiee nopropenue 11 nouaruit u
MeTO0/10B Kypca reomerpuun 10-11
KJIACCOB, CUCTeMAaTH3allHsl 3HAHUI:
"OO6beM MHOTOTpaHHHUKA"

O6o6maromiee nopropenue 11 nouaruit u
MeTO0/10B Kypca reomerpuun 10-11
KJIaCCOB, CHCTEMAaTH3aIsl 3HAHWM:
"OO6beM MHOTOTpaHHHUKA"

O6o6maromiee nopropenue 11 nouaruit u
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3allusl 3HAaHUI:
"ITmommaaym MOBEPXHOCTH U 00BEMBI
KpYIJIbIX TEN"

Ob6o6maromee mosropenue 11 moHsTHH U
MeTO0/1I0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3allMsl 3HAHUI:
"ITmomraay MOBEPXHOCTH U 00BEMBI
KpYIJIbIX TEN"
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HroroBasi KoHTpoOJIbHAs paboTa
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Hrorosas koHTpoNbHAs paboTa

[ToBTOpEeHHE, 0600IICHUE 1
CUCTEMATH3aLAs 3HAHWI
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Hcropus pa3sBuTHsa CTEpEOMETPUM KaK
HAyKU U €€ pOJlb B pa3BUTUU
COBPEMEHHBIX UHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN
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COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Ucrtopus pa3BuTHs CTEpEOMETPUN KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUM

Hcropus pa3BuTHs CTEpEOMETPUH KaK
HAyKU U €€ pojb B Pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH

HcTopus pa3BUTHs CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI
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KOMITbIOTEPHBIX TEXHOJIOTUI
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KJIACC

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

[IpuMeHsTh aKCMOMBI CTEPEOMETPHH M CIIEACTBUS M3 HUX TPU PEUICHUU
reOMETPUYECKUX 3a/1a4

OnepupoBaTh TOHATHSAMHU: IAPAJUICTBHOCTh U NEPHEHAUKYISIPHOCTD
IPSIMBIX U IVIOCKOCTEN

KnaccupunupoBars B3aUMHOE DPACHOJIOXKEHHE MPSMBIX M IUIOCKOCTEH B
POCTPAHCTBE

OmnepupoBaTh NMOHATUSIMH: JTBYTPAHHBIA YTrOJ, TpPaHH IBYIPaHHOTO YT,
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
KJaccu(UKAMK (BBIMYKJIble U HEBBIMYKJIblE MHOIOI'PaHHUKH, NPAaBUIIbHbIE
MHOTOTPaHHHKH, IPSIMbIE U HAKIIOHHBIE MTPU3MBI, NTapaJUIeIIeIUIIe bl)

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

7.10

7.11

7.12

7.13

OOBSCHATH MPUHITUIBI IOCTPOCHHSI CEUCHUH MHOTOTPAHHUKOB, UCTIOIB3YS
METOJI CIIEIOB

CTpouTh CEYEeHHS MHOTOIPAHHMKOB METOIAOM CII€AOB, BBITOJIHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHJI CBEPXY, COOKY, CHU3Y

Perrate 3amaun Ha HAXOXKICHHE T'€OMETPHUCCKUX BEIMYMH IO OOpasiam
WIA aJTOPUTMaM, IPUMEHSS H3BECTHHIC AaHAIUTHYECKHE METOMAbI IPH
pELICHUH  CTAaHAAPTHBIX MaTEMaTHMYCCKMX 3a/Jad Ha  BBIYMCIICHUEC
pPacCTOSIHUI MEXIy ABYMs TOYKAMH, OT TOYKH IO MPSAMOM, OT TOUYKHIO
TUIOCKOCTH, MEX/1y CKPEIINBAIOIIMMHUCS TPSIMbIMUA

Pemare 3amaun Ha HaXOXKIEHHWE I'€OMETPUYECKUX BEJIMYMH IO oOpasuam
WIM QITOPUTMAM, IPHUMEHSS H3BECTHBIC AHAJIUTUYECKUE METOABI IIpU
pElICHUU CTaHAApPTHBIX MAaTeMaTHYECKUX 3a7a4 Ha BBIYMCICHHE YIJIOB
MEXKIY CKPEIIMBAIOIUMUCA INPAMBIMH, MEXKIAY NPAMOM M IUIOCKOCTBIO,



MEXy TJIOCKOCTSMH, ABYTPAaHHBIX yTJIOB

Brruucnsate 00bEMBI B MJI0MIAIH TOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma,

7.14 nupammia) ¢ MpPUMEHEHHEM (OPMYIN, BBIYHCISATH COOTHOIICHUS MEXKIY
IJIOUIAIIMU MTOBEPXHOCTEN, 00bEMaMHU MOT0OHBIX MHOTOI'PAaHHUKOB
215 OniepupoBaTh MOHATUSMU: CUMMETPHUSL B IPOCTPAHCTBE, IEHTP, OChb U
' IJIOCKOCTh CHMMETPUH, LIIEHTP, OCh U TIIOCKOCTh CHMMETPUH (PUTYPHI
W3Bnekatrb, mpeoOpa3oBbIBaTE W HHTEPIPETUPOBATH HH(OpPMAIHIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, TMPEeACTaBICHHYIO Ha
YepTekKax U pUCyHKaxX
[IpumensaTs reomerpuueckue (QakThl ISl PELICHHUS] CTEPEOMETPHUUYECKHUX
7.17 3a/a4, MPEINONaraloliuX HECKOJbKO IIaroB pEIIeHUs, €CIU YCIOBHUS
MIPUMEHEHUS 33/IaHbl B SBHOU (hopMme
718 [IpumenaTp mnOpocTeiire NpPOrpaMMHBIE CPEICTBA W 3JIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUECKUX 3a]1a4
219 [IpuBOoguTE mpHMEpPbl MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOLE H
' YKU3HH, PACIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHsTh MONMy4YeHHbIE 3HAHUS HA MPaKTUKE: aHAIM3UPOBATH peajbHbIC
CUTYyAllMU U MPUMEHSTh U3yUYCHHbIC TTOHATHUS B MPOLIECCE MMOMCKA PELICHUs
MaTeMaTH4ecKu chopMyTHUpOBAHHONM MPOOIEMBI, MOJAECIUPOBATH PEATbHbBIE
7.20 CUTyallUM Ha S3bIKE T€OMETPHUH, HCCIIEIOBATh IOCTPOCHHBIE MOJCIU C
WCIIOJIb30BAHUEM T€OMETPUYECKUX TIOHITHI M TEOpeM, arrapara ajareOpsl,
pemaTh  MpPaKTHYECKUE  3a7aud,  CBA3aHHBIE C  HaXOXIACHUEM
T€OMETPUUYECKHUX BEITUINH
11 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
NMpoBePsIeMOro .
00pa3oBaTeJIbHOM NPOrPaMMBbI CpeIHero 001ero od0pa3oBanusi
pe3yJibTarTa
6 I'eomerpus
OnepupoBaTh MOHITHSIMH: HWIMHIPHUYECKas MOBEPXHOCTh, 0Opa3yrolue
6.1 UAJTUHAPUYECKOW TIOBEPXHOCTH, UWIMHAP, KOHHYECKAash IOBEPXHOCTD,
o0pa3yrolire KOHU4eCKOW OBEPXHOCTH, KOHYC, cheprudeckasi HOBEpXHOCTh
6.2 Pacnio3naBath Tena Bpamenus (LUIUHAP, KOHYC, cdepa H map)
6.3 OOBACHATH CITOCOOBI IOJYYCHHSI TEJT BpAIICHUS
6.4 KnaccudumnupoBaTs B3aUMHOE pacTofioskeHUe cephl U MIIOCKOCTH
OnepupoBaTh NOHATHSIMU: IIAPOBOM CEIMEHT, OCHOBAHHUE CETMEHTA, BbICOTA
6.5 CErMEeHTa, IIApPOBOM CIIOM, OCHOBAaHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJ1051, IapOBOM CEKTOP
6.6 Boruncnate 00bEMBI M TUIOHIAAM  TIOBEPXHOCTEH Ten  BpalleHus,



6.7

6.8

TFCOMETPHUYECKUX TeJl C MPUMEHEHHEM (PopMyJT

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

BBIYHCIATE COOTHOMIEHUS MEX]Ty IUIOMIAISIMHU 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) ITUIOCKHE YEPTEKH U3 PHCYHKOB TPOCTBIX
00BEMHBIX (QUTYp: BHUI CBEPXY, COOKY, CHH3Y; CTPOUTH CEUYCHUS T
BpAIICHUS

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

[IpumensTe reomeTpudeckue (akThl Ui PEUICHUS CTEPEOMETPUUYECKHUX
3a/a4, MPENOoNaraloIiuX HECKOJBKO IIIaroB pEIIeHUs, €CITH YCIOBUS
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

[IpuMeHATH PaBUIIO NapAJLICIICIIUIIENA [IPU CIIOKEHUU BEKTOPOB

OnepupoBaTh NOHATHAMM: JACKAapTOBbl KOOPAMHATHI B IIPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YroJl
MEXYy BEKTOpaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILIAHAPHBIE BEKTOPBI

Haxomute cymmMy BEKTOpPOB M TNPOM3BEIEHHE BEKTOpa Ha 4YHCIO, YTroJl
MEXKIy BEKTOPAMH, CKaJspPHOE IIPOU3BEICHUE, PACKIAAbIBATH BEKTOP I10
JBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

6.19

6.20

6.21

6.22

6.23

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,
OPUMEHS  U3BECTHBIE  METOABl  IPU  PEHIEHMH  CTAHAAPTHBIX
MaTeMaTUYeCKHUX 3a/1a4

[IpuMeHATh mpocTEMIIMEe MPOrpaMMHBIE CpPEACTBA M BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUYECKUX 3a]1a4
[IpuBoiuTE mpUMEpPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B NpUpoae U

JKHU3HH, PACIIO3HABATH IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

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€OMETPHUM, MCCIIEI0BAaTh IIOCTPOCHHBIE MOJCIU 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 COAEPKAHUS

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: MAapajUlebHbIE MpPsIMbIE B IIPOCTPAHCTBE, NAPaUIEIbHOCTb TPEX
IPSAMBIX, [ApAICIBHOCTh 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: MNEPHEHAUKYISAPHbIE 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 TOYKHU JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 MIOCKOCTH, MPOEKIUs (PUryphl Ha
IUIOCKOCTh. [IepneHIuKyIsIpHOCTh MJIOCKOCTEN: NMPU3HAK MEPICHANKYISIPHOCTH IBYX
1ockocTeil. Teopema o TpEx neprneHauKysIpax

[loHsiTME MHOrOTpaHHHMKA, OCHOBHBIE JJIEMEHTHl MHOTIOIPDAHHMKA, BBIIYKIIBIE H
HEBBIITYKJIBIE MHOTOIDAaHHHMKM, pa3BEPTKa MHOrorpaHHuka. IIpusma: nN-yrosbHas
IpU3Ma, TpaHU M OCHOBAHMs INPHU3MBbI, IpsMas U HAKIOHHAs INpPU3MbI, OOKOBas MU
IIOJIHAsI TOBEPXHOCTH Ipu3Mbl. [lapasuienenumnen, NpsMOYTrOIbHBIN NapauIeIenunes 1
ero cpoucrea. Ilmpammpa: N-yrosibHas nNUpaMuaa, I'PaHd U OCHOBAaHUE ITUPAMUIBI,
O0oKOBasi M TOJHAs MOBEPXHOCTh MHpPaMHJIbl, NpaBWIbHAsA M yCeu€HHas MUpaMUjA.
OneMeHTbl MNpu3Mbl M nupaMuibl. [IpaBuiibHblE MHOTOTpaHHUKH: TOHSATHE
MIPaBUJIBHOTO MHOTOIPAHHMKA, IIpaBWbHAs IMpU3Ma M TNPaBWIbHAS NUPAMHUAA,
NpaBWIbHAS TPEYTOJIbHAS MHPAMHJIA U TPABUIIBHBINA TeTpasap, KyO. IlpeacraBienue o
IIPABWIBHBIX MHOTOIPaHHUKAX: OKTa’Ap, AOoJeKa’aAp u uKocadapyrue CedeHus
IIPU3MBI U TUPAMU I

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS OTHOCUTENIBHO TOUYKH, MPSIMOMU, MIOCKOCTH.
DneMeHTbl  CUMMETPUM B MNHpaMUAax, MapajUiesienuneaax,  MpaBUIbHBIX

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 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 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 u 0Ch, TUIONaAh OOKOBOW U TTOJIHOW TTOBEPXHOCTH

Konnueckasi moBepXHOCTh, 00pa3yrolre KOHUYECKON MOBEPXHOCTH, OCh U BEPILIMHA
KOHUYECKOW TMOBEepXHOCTH. KOHYC: OCHOBaHWME W BEpIIMHA, O0Opa3yromias U OcCh,
IUIOIAAh OOKOBOM M IOJHOW TMOBEPXHOCTH. Y CEUYEHHBI KOHYC: 0Opasyromiue 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: 1 MHOTOIpaHHUKOB. MHOTIOIpaHHUK, OIMCAHHBIN OKOJIO
cdepsl, cpepa, BucaHHasi 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

[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 I1apa

Bektop Ha mimockoctd m B mpoctpaHcTBe. CllOKEHHE W BBIYMTAHHE BEKTOPOB.
YMHOXeHHEe BEeKTOpa Ha uucio. Pa3nokeHue BeKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTtopam. [IpaBuio napamnenenunena. Pemenue 3a1ad, cBSI3aHHBIX C TPUMEHEHUEM
MPaBWI IEUCTBUI C BEKTOpAMH

[TpsimoyronbHass cuctemMa KoOOpAuMHAT 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 TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATaAM O0CBOCHUS
NPoOBEPSAEMOro OCHOBHOM 00pa30BaTeIbHOI NPOrpaMMbl CpeIHero 0011ero
TpeOoBaHus o0pa3oBaHus

Bnanenne MeTtomamMu JOKa3aTENbCTB, AITOPUTMAMHU pPEIICHUS 3ajad;
yMeHue (GOpMyIHpOBAaTH W OINEPUPOBATH MOHATHIAMM: OIpEAEICHHUE,
aKCMOMa, TeopeMa, CIIEJICTBUE, CBOWCTBO, TPHU3HAK, IOKA3aTEIbCTBO,
paBHOCWIbHBIE (OPMYIHUPOBKH; NPUMEHATh UX; YyMEHHE (OpMYIHpPOBATH
o0paTHOE W TPOTHBOMNOJIOXHOE 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, ITOJMHOKECTBO, ONEpalny 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 IMOKAa3aTesIeM,
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 MCII0JIb30BaTh PU3HAKU JICIMMOCTH, 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 CTENEHSMU 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 I10CJI€OBATEIbHOCTH, B TOM YHCJIE C TMOMOIIbIO
PEKYpPpPEHTHBIX (pOpMyIT; yMEHUE ONEpUPOBAThH MOHATHAMU: KOMIUIEKCHOE
YHCII0, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO ~ uucia, ¢GopMa  3alMCH  KOMIUIEKCHBIX  YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredpauueckas); yMeETb
NPOU3BOJIUTHh apUPMETHUYECKHE JEHCTBHSI 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,
NOKa3aTelbHble, CTENEHHbIe, JIorapu(pMUyeckre, 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 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
(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
KOMITO3UIIMKN (YHKIMNA, HAXOIWUTh 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; 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
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMH, 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 ydyeOHbIX IMPEIMETOB M 3aJady 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 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,
ypaBHEHHs, HEPABEHCTBA M X CUCTEMBI 110 YCIOBHIO 33a]]a4H, 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 Habopa; yMeHHE H3BJIEKaThb, 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 MPUMEHEHUEM TIpadUIecKux
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; YMCHHUE BBIYHUCIIATH




10

BEPOSTHOCTb C HCIIOJIb30BAHUEM TpapUUecKHX METOJO0B; IMPUMEHSThH
(GOpMyIIBI CIOKEHHS W YMHOXCHHS BEPOSITHOCTEH, (OpPMYITy IOTHON
BepossTHOCTH, popmyny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLIGHMBATh BEPOSITHOCTU pEajbHBIX COOBITHI; YMEHHE ONEepupoOBaTh
NOHATHSMH:  CIlydaiiHass BEJIMYMHA, pAaCIpeesieHHe BEPOSTHOCTEH,
MaTeMaTU4eCcKoe OXXKUAaHWe, IUCIEepCUsl M CTaHAapTHOE OTKIOHCHHE
CIIyuallHOH  BENUYMHBL, (YHKIMU paACTIpENCICHUS U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOT0 U HOPMAJIBHOTO pacIpeeeHuil; yMeHHe
UCIOJIb30BAaTh CBOWCTBA M3YUYCHHBIX pacHpeAeieHUN AJIs pelIeHus 3a1ay;
3HAaKOMCTBO C MOHATUSAMH: 3aKOH OOJIBLIMX YHCEN, METOJbl BHIOOPOUHBIX
UCCIICIOBAaHMI; yMEHHE TMPHUBOJUTH MPHUMEPH TPOSBICHHUS 3aKOHA
OONIBIIMX YHCET B NPUPOIHBIX M OOLIECTBEHHBIX SBIICHHUAX, YMCHHE
OTIIEpUPOBATH MOHATUSAMHU: COUYETAHUE, MEPECTAHOBKA, YHUCIO COUYETAHUH,
YHUCIO  TEPeCcTaHOBOK; OmHOM  HploTOHa;  yMeHHME  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKICHHS Ul PEIICHUS 3a1ad; OICHUBATh
BEPOSITHOCTH pEAIbHBIX COOBITHI; COCTaBNIATh BEPOATHOCTHYIO MOJEIb U

MHTEPIPETUPOBATH IIOJIIYYEHHBIH PE3yIbTaT

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 MEXy IUIOCKOCTSIMHU; YMEHHE HCIONb30BaTh MPHU PEIICHUU
3aa4 U3y4yeHHbIe (DAKTHl U TEOpPEMbl IMJIAHUMETPUHU; YMEHHUE OIICHUBATh
pasMepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTh MaTEMaTUYECKHE
MOJIeJIM C TIOMOIIbI0 TEOMETPUYECKHX MOHATUH M BEIWYHH, pPEelIaTh

CBA3aHHBIC C HUMU MPAKTHUYCCKUC 3a1a4N

YMeHue onepupoBaTh MOHATUSAMU: IUIOMAAbL (GUrYphl, 00BEM (QHUTYpHI,
MHOTOTPaHHHK, MPAaBHJIBHBIH MHOTOTPAHHUK, CEYCHHWE MHOTOTPAHHUKA,
Ky0, mapajuienenuries, NpuU3Ma, NHpaMuaa, (Urypa W TOBEPXHOCTD
BpallleHHs, IWIMHAP, KOHYC, mmap, cdepa, Iomams cdepsl, IUIOMAIb
NOBEPXHOCTH THpaMHIbI, MPHU3MBI, KOHyca, IIMHApA, O0BEM Kyoa,
IPSMOYTOJBHOTO TapauleNenuneaa, MHPAMUABL, TPU3MBI, LMINHIPA,
KOHYycCa, IIapa, pa3BEpTKa MOBEPXHOCTH, CEYEHMs KOHYca M LMJIMHPA,

mapaii€JIbHbIE OCH HWJIW OCHOBAaHWIO, CCUYCHHEC 1Iapa, IIJIOCKOCTb,
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Kacaromasicsi cdepsl, IIMHAPA, KOHYCa; YMEHHE CTPOHUTb CEYCHHE
MHOTOTpaHHHMKa, U300pa’kKaTh MHOTOTPAHHUKH, (UTYPHl U MOBEPXHOCTH
BpalllEHUs, UX CEUYEHHUs, B TOM YHCJIE C MIOMOILBIO JIEKTPOHHBIX CPEACTB;
yYMEHHUE MPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (UTYp, CaMOCTOSITEIbHO
(dhopMynHupoBaTh ONpeeNeHus] U3y4yaeMbIX (Uryp, BBIABUTATh THIIOTE3bI O
CBOMCTBaX M MpHU3HAKaX TIeOMETpHUecKux (uryp, oOOCHOBBIBATH WIIU
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 TMOMO00Us, TONO0HBIE QUTYPHI;, YMEHUE
pacro3HaBaTh paBHbIC W IMOJOOHBIE (UTYpHl, B TOM YHCIE B NPHPOE,
HCKYCCTBE, apXUTEKTYpE; HCIOJIb30BaTh T€OMETPHUUECKUE OTHOILCHHS TIPU
pelIeHnH 3ajlay; HaXOJIUThb TE€OMETPUYECKHE BEeIWYMHBI (JUIMHA, YTOl,
IUIOIIA)(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
nMpaMuzbl, TPU3MBbl, KOHYCa, LWIMHApA, IUoaas cdepsl; 00bEM Kyoa,
IPSIMOYTOJIBHOTO ~ MapajuleNienuieaa, MUPaMHIbI, [PU3MbI, LWIUHIPA,

KOHYCa, l1apa; YMEHHE HaXOIUTh OTHOIICHHE 00BEMOB MOI00OHBIX UTYP

YMmenue OIICPHUPOBATH IOHATHUAMU: HNPAMOYTOJiIbHAA CHUCTCMa KOOPAWHAT,
BCKTOP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAd, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpa Ha YHCJIO, 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‘lC6HBIX npeaAMETOB
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YMeHne BeIOMpATh MOAXOMAIIANA METOT IJIsl pEHICHUs 3a7a4r; TOHUMaHNe
3HAYUMOCTH MATEMAaTHKH 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 yncia. [IpusHaku AeTMMOCTH HENbIX YHACEI
12 Panmonanbupie  yncna. OOBIKHOBEHHBIE U JIECATHYHBIE JPOOH, MPOICHTHI,
' OeCcKOHEeUHbIE TIEPUOTUUECKUE 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 yrciaamy. [IpuOnmkéHHble BEIUUCIEHMS, IPaBUJIa OKPYTJICHHS, IPUKUIKA M OLIEHKa
pe3yJibTaTa BBIYMCIECHUN
1.8 [IpeoOpa3oBaHre BbIpaXKEHHIM
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-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. OnpeaeTnTeh MaTPULIBI
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 [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 rpadukoB ¢yHkimid. CBoiicTBa  (yHKUIHUH,
' HETIPEPHIBHBIX HAa OTPE3Ke
3.7 ITocnemoBaTeIbHOCTH, CIIOCOOBI 3a0aHU OCIEN0BATEILHOCTEMH
3.8 Apudmernueckas 1 reomeTpuueckas mporpeccur. @opmyia CI0XXKHbBIX MPOLIEHTOB
4 Hauana maTtemaTndeckoro aHaiansa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe 2IeMEHTAPHBIX (YHKIIMN
[IpumeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxxneHne HanOONbIIEro U HaMMEHBIIETO 3HAYeHUs (DYHKLIUHU 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

MatemaTuka: anredpa U Hayajla MAaTEMaTUYECKOTO aHaU3a, TEOMETPHSI.
['eomerpus, 10-11 xknaccesl/ Atanacsia JI.C., byty3os B.®., Kangomies C.b. u
npyrue, AkuponepHoe obuiectBo «M3narensctBo «IIpocBeiienne»
METOAUYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

- Metonuueckue pekoMmenaanuu k yueonuky Aranacsit JI.C. 10-11 kmaccsr;
- [Toypounoe mnanupoBanue k yueOHuky Aranacsas JI.C. 10-11 kiacchbr
HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
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