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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.
[TockombKy  JIOTHUECKOE  MBINUICHHE,  (QopMHUpyeMoe TpU  H3YUEHUU
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 MPHU PEUICHUU 33Ja4 €CTECTBEHHO-HAYYHOI'O IMKJIA, B YACTHOCTH
bu3nueckux 3amay.

[{eas ocBoeHUs mporpaMMbl yaeOHOTO Kypca «I'eomeTpus» Ha yriyOonéHHOM
YPOBHE — pa3BUTHE WHIUBUAYAIbHBIX CIOCOOHOCTEM O0OydYaromuxcs Mpu
M3YUYCHUHM T€OMETPUH, KaK COCTABJISAIONICH mpeaMeTHON obiactu «MaTtematuka u
uHpopmatrka»  yepe3  OOEClEeUYeHHE  BO3MOXHOCTH  NPUOOpPETeHHS U
WCIIOJIb30BaHUSI OoJjiee TIHyOOKHMX TEOMETPUYECKUX 3HAHUW W JICHCTBUH,
crenupUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIEUTHOTO MPodheCCHOHATBHOTO
0o0pa30BaHus, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMU 3aJa4yaMy Kypca TE€OMETPUU Ha YTIyOJIEHHOM YpPOBHE,
paCHIMPSIOIINMU U yCUIMBAIOIIMMU Kypc 0a30BOT0 YPOBHSI, SIBJSIFOTCSI:

paclIMpeHre NpeICTaBIEHUsI O T€OMETPUU KaK YacTH MUPOBOM KYJIBTYPhI U
dbopMHpOBaHUE OCO3HAHUS B3aMMOCBSI3H T€OMETPUH C OKPYKAIOIITUM MUPOM;

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

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

dbopMHpoBaHUE YMEHHS PacliO3HAaBaTh HA YEPTEkKaX, MOJCISIX U B pealbHOM
MHpPE MHOTOTPaHHUKM M Te€ja Bpall€HUs, KOHCTPYUPOBATh TI'€OMETPUYECKHUE
MO/IEIIH;

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

dbopMHpOBaHUE yMEHUS BIAJACTh METOJAaMHU J0KAa3aTeIbCTB U aJTOPUTMOB
pelieHusi, yMEHUsS UX MPUMEHSTh, MPOBOIUTH JIOKA3aTEJIbHBIC PACCYKJICHUS B
XOJI€ PEUICHHS] CTEPEOMETPUUYECKUX 3a4a4 U 3a/1a4 C MMPAKTUUECKUM COAECPKAHUEM,
dbopMupoBaHUE TPEACTABICHUS O HEOOXOJAMMOCTH  JIOKA3aTENbCTB  IIPH



000CHOBaHUY MaTEMAaTUUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKH B MPOBEICHUHT
JEAYKTUBHBIX PacCyKJICHUN;

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

dbopmupoBaHre (DYHKITMOHATIEHONH TPAaMOTHOCTH, PEICBAHTHOW T€OMETPHH:
YMEHHUS paclo3HABaTh TMPOSBICHUS TC€OMETPUUYCCKUX TMOHATHUH, OOBEKTOB H
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYaIMsIX W MPHU W3YUYEHUU APYTHX
y4eOHBIX  TMPEIMETOB, TMPOSBIECHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJIIMPOBAHUSl PEATbHBIX CHUTYallMi, HCCIEIO0BAHMUS IMOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAIUN TTOTYYEHHBIX PE3YIbTATOB.

OCHOBHBIMH COJIEP)KAaTEILHBIMHU JIMHUAMH y4eOHOTO Kypca «['eomerpus» B
10-11 xmaccax sBusAwTcs: «lIpsiMble W IUIOCKOCTH B TIPOCTPAHCTBEY,
«MHororpanaukun», «Tema BpameHus», «BekTtoppl W KOOpAMHATHL B
MIPOCTPAHCTBE», «IBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboOBaHUE «YMETh OINEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU T€OMETPUM Ha YTIIyOJIEHHOM ypOBHE OOy4YeHUS B
10-11 kmaccax, OTHOCUTCS KO BCEM COJEPKATEIbHBIM JIMHUSAM y4eOHOTO 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, PAacCHpeNeIEHHBIM IO TOoAaM OOyYEeHHS, CTPYKTYPHPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, PUHIIMITHAIBHBIM BOTIPOCAM O0yYarOIIHecs
oOpalaquch HEOJHOKpPaTHO. OTO MO3BOJISIET  OpPraHU30BaTh  OBJIAJCHUE
T€OMETPUYECKUMH TIOHIATHSIMHU ¥ HaBBIKAMHM TTOCJIEI0BATEILHO U TTOCTYIIATEILHO, C
COOJTIO/IEHNEM MPUHIIATIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPHUUECKUX MPEJCTABICHUN 00YyUaIOUUXCs, paCIIUpssi U YIIIyOJIsis
e€, 00pa3zysi MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos Kk U3y4EHUIO TEOMETPUU Ha YIiyOJEHHOM YPOBHE MO3BOJISET:

co3garb ycrmoBus s guddepeHnmanum  O0ydeHHs, TOCTPOCHHS
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, obecreynBas MPEEeMCTBEHHOCTh MEKITY
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 TMpsAMBIX B NPOCTPAHCTBE: IE€pPECEKarOIIHeEcs,
napajuleJIbHble M CKpelluBarolmuecss npsimbie. [Ipu3Hakum cxpelmuBaromuxcs
npsMbIX. [lapamienbHOCTh IPSAMBIX U IJIOCKOCTEW B MMPOCTPAHCTBE: NapalieIbHbIC
MPSIMBIE B IPOCTPAHCTBE, MAPAIIIETBHOCTD TPEX MPSIMBIX, MAPATIIETBHOCTD MPAMON
u 1ockoctu. [lapamienbHoe W LEHTpaJbHOE MPOEKTUPOBAHHUE, H300paKeHUe
¢uryp. OCHOBHbIE CBOMCTBA MapaJJICNIbHOIO NpOeKTHUpoBaHuUs. W300paxkeHue
buryp B mapayuiesibHONW MPOEKIHUU. YTJbl C COHANPABICHHBIMU CTOPOHAMHU, YIOJ
MEXKIy NPAMBIMU B IIPOCTPAHCTBE. [lapajienbHOCTh IIIOCKOCTEN: NapauleIbHbIC
IJIOCKOCTH, CBOWCTBA IapaJlyIeIIbHBIX IIJIOCKOCTEMN. [Ipocrenmue
IPOCTPAHCTBEHHbIE (QUIYphl HA IUIOCKOCTH: TETpaj’Ap, MapaulesienuIie],
MMOCTPOCHHUE CEYEHU.

[leprieHIUKYISIPHOCTD NPSIMOM M IUIOCKOCTH: IEPIICHINUKYJISIPHBIE NIPSMBIE B
MPOCTPAHCTBE, MPSIMbIE MAPAJIJIEIbHBIE 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 TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  (GUrypel  Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEM: TMPU3HAK  MEPHEHIUKYJSIPHOCTH  JIBYX
I0CKOCTeN. Teopema o TpEX MepHeHIuKyIspax.

VYl B OpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIM
yIOJI, TMHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXrpaHHBI U MHOTOTPAHHBIC YTJIBI.
CBoiicTBa IUIOCKMX YIJOB MHOrorpaHHoro yria. CBolcTBa IUIOCKMX U
JBYTPaHHBIX YTJIOB TPEXIPAHHOTO Yyria. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXTPAHHOIO YIJIa.

MHororpasHHuKHu

Buzasl MHOrOrpaHHMKOB, pa3BEépTKa MHOrorpaHHuka. Ilpusma: n-yronpHas
npusMa, npsiMasi 1 HakJIOHHasi MPU3MbI, OOKOBasi U MOJIHAsi TIOBEPXHOCTb IIPU3MBI.
[Tapannenenunen, OPsAMOYTOJbHBIA  MapajuleNIENUIE]] W  €ro  CBOWCTBA.
Kparyaiimime myTH Ha TIOBEpXHOCTHM MHOTOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass teopema Iludaropa. Ilupammma: n-yrompHas mnupammuaa,
npaBuwibHas W yceu€HHas mnupamuabl. CBoiicTBa péOep M OOKOBBIX TpaHel
npaBUIbHOW mUpaMujibl. IIpaBuiibHBIE MHOTOTPAaHHUKHW: MPABHIIbHAs MpU3Ma U



IIpaBWIbHAS IHPAaMHIA, NPABUIbHASA TPEYroJibHAs IHUpPAMHIA W TPABUIIbHBIN
TeTpasap, KyO0. IlpeacraBneHne O MpaBUWIBHBIX MHOTOIPAHHUKAX: OKTadp,
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 TMOBEPXHOCTH MPaBUIBHOW MUpaMUIb,
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 BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbBKHX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyio. CBOMCTBA CII0KEHHsI BEKTOPOB. CBOICTBA YMHOKEHHUS BEKTOPA HA YHUCIIO.
[lonaTne KOMIUTaHApHBIE BEKTOPBL. [Ipu3HaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapatenenunena. Teopema O pPa3jIoKEHUH BEKTOpa IO TpEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyronpHasg cucrtema  KOOpAMHAT B
npoctpaHcTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpPAMHATAMH BEKTOpA U
KOOpJIMHAaTaMHd TO4YEK. YTOI Mexay BekTopamu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tesia Bpaienus

[ToHsiTHS: WIMHIpPUYECKAss TOBEPXHOCTb, KOHWYECKas IOBEPXHOCTH,
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 muinuHapa U koHyca. Cummerpust cepbl 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 MHOTOIPAHHMK 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
CEUEHMI: METOJ| CJIEAO0B, 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. Pasznoxenue 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,
LEHTpaJbHasl CUMMETPHs, 3€pKajbHas CHUMMETpPHs, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanms momoous. [Ipsmas u chepa Ditnepa.



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

JIMYHOCTHBIE PE3YJBTATBI

1) rpaxknaHcKoe BOCIMTAHHE:

c(OpPMHPOBAHHOCTH IPAKIAHCKON MO3ULIMH 00YUaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOIO  WIEHAa  POCCUHCKOro  OOWIeCTBa,  MPEACTaBICHUE O
MaTeMaTHYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLeayp TpakJaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYTroe), yMEHHe
B3aMMOJIEUCTBOBATh C COLMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBUU C HX
(GYyHKUMSIMHU 1 HA3HAYEHUEM;

2) naTpuoOTHYeCKOe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPaKJTAHCKON HMIEHTUYHOCTU, YBOKECHHS K
IPOLUIOMY M HAaCTOAIIEMY POCCUKWCKOW MaT€MAaTHKH, LIEHHOCTHOE OTHOLIEHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaTEMaTUKOB U POCCUIMCKON MaTEMaTUYECKOM MIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHHH B JAPYrMX HayKax, TEXHOJOTHUSX, cdepax
YKOHOMMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHME JYXOBHBIX IEHHOCTEH POCCUUCKOro Hapoaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJEHUS, CBA3AHHOTO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHKEHUNM HAyKM M JESATENbHOCTBIO YYEHOr0, OCO3HAHUE
JMYHOTO BKJIa/la B TOCTPOCHUE YCTONYUBOTO OYIyIIEero;

4) 3cTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIOYas 3CTETUKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3a/1ay, PELICHUH, pacCyXICHUI, BOCIPUUMUYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

S) pusnveckoe BocnUTaHHE:

c(OPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTUYECKUE 3HAHUS 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 3aHATUAX CIOPTUBHO-03J0POBUTEINBHON IE€ATEIBHOCTBIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TpYyZy, OCO3HAaHUE LIEHHOCTU TPYAOTIO0OUs, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATIBHOM  JAESTENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ NPUIOKEHUSIMH, YMEHHE COBEpIIAaTh OCO3HAHHBIM BBHIOOD
Oynymel mpodeccur U peaqr30BbIBATH COOCTBEHHBIC KU3HEHHBIC ILIAHBI,
TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTreéMaTH4ecKoMy  OOpa3oBaHHUIO U



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

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(OpPMHUPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYPhl, TIOHUMAaHWE BIUSHUS
COLMAJIBHO-?)KOHOMHYECKHUX TMPOLIECCOB HAa COCTOSIHUE MPUPOAHON M COLMATBHOU
CpeIlbl, OCO3HAHME TJI00ATBHOTO XapaKTepa dKOJOTHIECKUX MPOOIeM, OPHUECHTAIIHS
Ha TPUMEHEHHE MaTEMAaTHYEeCKUX 3HAHUW JJisi peuieHust 3ajgady B 00JacTu
OKPYXaUel Cpeapl, IUIAHUPOBAHHE IIOCTYNKOB M OLEHKA WX BO3MOXHBIX
IIOCJICICTBUH JIJISL OKPY2KAIOILIEH CPEbI;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKH ¥  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTEeMaTUYeCKOM HayKH Kak c¢epbl UYeTOBEYECKOM JESTENbHOCTH, STaroB €&
pa3BUTHS W 3HAYUMOCTH JUISl Pa3BUTUS LUBUJIM3ALUU, OBJIAJICHUE S3BIKOM
MAaTEMAaTUKH W MaTE€MaTUYECKOM KyJbTYpOM KakK CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBIIATH MNPOECKTHYK) W HCCIEIOBATEIBCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TpYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIC Y4eOHbIC 1eiiCTBUA

ba3oBble jornueckue aAecTBUs:

BBISBILITh M XAPAKTEPU30BaTh CYIIECTBEHHBIE INPU3HAKKM MATEMATUYECKHUX
OOBEKTOB, TMOHATUH, OTHOIIEHMH MEXIy HOHATUSAMH, (HOpPMYIHpPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTAHABIMBAThH CYLIECTBEHHBIN MPU3HAK KiaccudUKaIuy,
OCHOBaHMSI J171s1 0000IIEHHS U CPABHEHMSI, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3a;

BOCIIPUHUMATh,  (opMylIHpoBaTh U  NPeoOpa3oBBIBaTh  CYXKIACHHS:
YTBEPAUTENbHBIE U OTPULATENIbHbIC, 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 HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIFOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOATENIBHO AOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMbIE U OT MPOTHUBHOTO), BHICTPAUBATh APTyMEHTAIINIO, IPUBOJIUTH TPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBOJIbI;

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

Ba3oBble ucciienoBarejbcKkye 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,

CaMOCTOATEIHLHO (OPMYITHPOBATH OOOOIICHUS M BBIBOJBI 1O PE3yIbTaTam
MPOBENEHHOTO  HAONIONEHMs, UCCIIENIOBAaHUS, OIICHHBaTh  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IIECHNUH;

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

Pa6ora ¢ unpopmanmeii:

BBISIBJISITH JICOUIIUTHI MHPOPMAITUH, JaHHBIX, HEOOXOMUMBIX JIJIsi OTBETa Ha
BOIIPOC U IS PEIICHUS 3a]1a4H;

BBEIOWpATh WH(POPMAITHIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIUIO PA3IUYHBIX BUIOB U
dbopM TpeCTaBICHNUS;

CTPYKTYpPUPOBaTh HH(POPMAIIMIO, TPEJICTABIATh €€ B PA3NIMYHBIX (PopMax,
WLTIOCTPUPOBATH TpapUIeCKH;

OIICHHBATh HaAEKHOCTD nH(bopMaIuu 1o CaMOCTOSITEIIbHO
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 IMOSCHEHUS IO XOJy PEIICHUS 3aJadH,
KOMMEHTHUPOBATH IOJIYUYEHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXXJICHHSI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAeMOI TEMBI,
HpO6JIeMI>I, pemaeMoﬁ 3aJady, BBICKa3bIBaThb MHWJACHU, HALICJICHHBIC Ha IIOHUCK
pEIICHUS, COIMOCTAaBIATh CBOM CYXKICHHUS C CYXKJICHUSIMH JPYTUX YYaCTHHUKOB
auanora, oOHapy>KMBaTh Pa3jIMYMe M CXOJCTBO TO3WINNA, B KOPPEKTHOU (opme
bopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAXKEHUS;

HpeI[CTaBJIHTB pGSyHBTaTBI pCIHeHI/ISI 3aJadu, BKCHepI/IMeHTa, HCcCiacaoBaHusl,
MPOEKTa, CaMOCTOSTENILHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4Y€TOM 3ajad
MPE3EHTAIMK U OCOOEHHOCTEH ay IMTOPHUH.

PeryasiTuBHbIe YyHUBEPCAJbHbIE YUeOHbIE 1elicTBUS
Camoopranusamnus:



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

CaMOKOHTPOJIb, IMOLMOHAJIbHBII HHTEJJIEKT:

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 IIPHU PEIICHUU 3aJlauH,
BHOCUTBH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, JaHHBIX,
HaWJEHHBIX OLIUOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3yJIbTaTa LN U YCIOBUAM, OOBSICHATH MPUIUHBI
JOCTUKEHUSI WIIM HEJOCTUKEHUSI Pe3yJIbTaTOB JEATEIbHOCTH, HAXOUTh OIINOKY,
JaBaTh OILIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHas 1eATEJIBHOCTD:

NOHUMATh M MCHOJb30BATH MPEUMYIIECTBA KOMAHAHOW W WHAUBUIYAJIBHON
paboThl TpU peleHWH Y4eOHBIX 3aJady, MNPUHUMATh LEJIb COBMECTHOM
NESTEIbHOCTH, TJIAHUPOBATh OPraHMU3aIlMI0 COBMECTHOW pabOThI, pacrpeneisiTh
BUJIbI pabOT, JOTOBAapWBATHCS, OOCYX AaTh IMPOIECC W pPe3yJdbTaT padoTHI,
0000111aTh MHEHUSI HECKOJIBKUX JTIOJIEH;

y4acTBOBaTh B IPYNNOBBIX (opMax paboThl (0OCyxkaeHUS, OOMEH MHEHUH,
«MO3TOBbI€ INTYPMBD» W HWHBIE), BBIIOJIHATH CBOIO YacTh pabOThl U
KOOPAMHUPOBATh CBOM JCHCTBHUS C JPYrMMH WI€HAMU KOMAaH[bl, OLEHUBATh
KauecTBO CBOEro BKJajJa B OOIIMNA MPOAYKT MO KPUTEPUSM, CPOPMYITHUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBHSL.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kinacca oOyyaromuiicss Hay4uTCs:

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

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

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

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

e CBOOOIHO OIEPUPOBATH IOHATUSMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJIHO pacro3HaBaTh OCHOBHBIE BHUJbl MHOTOTPaHHUKOB (IIpU3Ma,
nupamuzia, MPSMOYTOIBHBIN MapajuieNenumne], Ky0);

e KJIAaCCU(PUIUMPOBATH  MHOTOTPAHHUKH, BbIOMpas  OCHOBAaHMS IS
KJaccuuKaIum;

e CBOOOJIHO OMEpUPOBATH TMOHSITUSMH, CBSI3aHHBIMH C  CEUCHHEM
MHOTOTPAHHUKOB IJIOCKOCTHIO;

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

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

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

e CBOOOJIHO ONEPUPOBATH MOHSITUSMU: CHMMETPUS 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 peliaTh 3a7a4d Ha JI0KA3aTEIbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HaXO0XXJICHUE TE€OMETPUYECKUX BEIUYUH, MPUMEHSISI HU3BECTHBIE METOJbI
[IPU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

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

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

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

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX JTamax Pa3BUTHS 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 MOHATUIMHU, CBSI3AHHBIMU C TEJIaMH BpPALICHUS: IIWIMHIPOM,
KOHyCOM, c(pepoii u mapom;

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

KJIACCU(PUIIMPOBATH B3aUMHOE PACIONI0KEHUE CPEPhl U MIOCKOCTH;
BBIYKCIIATh BEJMYMUHBI JIEMEHTOB MHOTOTPAHHUKOB M TENl BpalleHUs,
O00BEMBI U TUIOMIAM TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpallCHMS,
FEOMETPUYECKUX TEJI C IPUMEHEeHHEM (HOpMYII;

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

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

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

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

CBOOOJTHO OTNEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJIHSATH OIEpalluy HaJl BEKTOPAMU;

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

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



JI0Ka3bIBaTh FEOMETPUUYECKUE YTBEPKICHHUS;

MPUMEHSATh TEOMETpUUeCKre (aKThl ISl PEIICHHS] CTEPEOMETPUICCKUX
3a/1a4, NPEANOJIararmllnX HECKOJIbKO IIaroB pEIICHUs, €CIH YCJIOBUS
NPUMEHEHUS 3a/IaHbl B IBHOM U HESIBHOU dopMme;

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

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

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

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



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KouunyecTBO yacoB
Ne HaumeHoBaHue pa3iesioB U TeM daekTpoHHbIe (LM pPOBbLIE)

n/n NMPOrpaMMblI Bcero Kontpoakubie o0pa3oBaTeJbHbIE PeCYPChI
padoThI
BBenenue B ctepeoMeTpuio 23 1
B3aumHoe pacnonoxeHune mpsiMbIX B 6 1
POCTPAHCTBE
[TapannenbHOCTh MPSAMBIX U TIOCKOCTEH B 8
IPOCTPAHCTBE
[eprieHIUKYIAPHOCTD MPSIMBIX U o5
IUIOCKOCTEH B IPOCTPAHCTBE
VYTIIIBl U paccTOSHUS 16
MHoTOrpaHHUKH 7
BexTops! B mpocTpaHcTBe 12
[ToBTOpenue, 06001IeHNE U CHCTEMAaTU3alUs 5 5

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6



11 KITACC

KoaudecTBO 9acoB

HaumeHoBaHue pa3/iesioB U TeM duekTpoHHbIe (LM pPoBbLIE)
Ne i/m KonTpoJbubie

NMPOrpaMMblI Bcero o0pa3oBaTeJbHbIE PeCYPChI

padoThI

AHaMTHYECKast TEOMETPHS 15 1

[ToBTOpeHnue, 06001IeHNE 1 15 1

cUCTeMaTH3aIMs 3HAHUH

OO0BEM MHOrOrpaHHUKa 17

Tena BpaieHus 24

[Tnomaan moBepXHOCTH B 00BEMBI 9 1

KPYTJIBIX TEJ

JBrxeHus 5 1

[ToBTOpenue, 06001ICHNE U 17 5

CUCTEMATH3allU 3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8







IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

Ne ni/n

Tema ypoka

KoauuyecTBo yacoB

Bcero

OcHoBHbIE TpaBUjIa U300paKEHUS HAa PUCYHKE INIOCKOCTH, MapaslieIbHbIX MPSAMBIX (OTPE3KOB),

1 1
CepeIrHbI OTPE3Ka

) [TonsTHS cTepeoMeTpHH: TOUKa, TIPpsiMasi, MIO0CKOCTh, MPOCTPaHCTBO. OCHOBHBIE TIPaBHIIa 1
n300pakeHNs Ha pUCYHKE TUIOCKOCTH, MapaJuIeIbHBIX MPSMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka

3 [TonsaTus: nepecekaronmecs MIOCKOCTH, MEpEeCceKaAoLIecs IpsiMas U MI0CKOCTD; 1
MOJTYTIPOCTPAHCTBO

4 [TonsTust: mepecekarouecs MIOCKOCTH, IEPeceKaroIIuecs npsiMast U MI0CKOCTh; 1
MOJIYTIPOCTPAHCTBO

5 MHororpaHHUKH, N300paKEHHE POCTEHIIINX MMPOCTPAHCTBEHHBIX (UTYP, HECYIIECTBYIOIINX 1
00BEKTOB

5 MHororpaHHuKH, U300pa)KeHUE MPOCTEUIITNX MPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIINX 1
00BEKTOB

7 AKCHOMBI CTEPEOMETPHH U TIEPBBIE CICICTBUS U3 HUX

8 AKCHOMBI CTEPEOMETPUH U NIEPBBIE CIECICTBUS U3 HUX

9 AKCHOMBI CTEPEOMETPUH U TIEpBbIE cleAcTBHs U3 HUX. CrocoObl 3aJaHusI MPSMBIX U TIOCKOCTEN 1
B npocTpancTBe. O003HAUCHUS MPSMBIX M TNIOCKOCTEH
N3o0pakenune ceueHuit mupaMuibl, Ky0a U MPU3MbI, KOTOPBIE IPOXOIAT Yepe3 ux peopa.

10 N306paxeHnue nepeceueHus NOTy4YeHHBIX MIIOCKOCTEN. PackpalirBanue NoCTPOCHHBIX CEUeHUN 1
pa3HBIMH [IBETaMU
N3o0paxenune ceueHnit mupamMuibl, Ky0a U MPU3MbI, KOTOPEIE MPOXOAAIT Yepe3 ux péopa.

11 N300paxeHnue nepecevyeHus NOJy4YeHHBIX MIIOCKOCTEN. PackpalinBanue NOCTPOSHHBIX CEUEHUN 1

Pa3HBIMU LIBETAMU



N3o06paxenne ceueHnit mupamMuibl, Ky0a U MPU3MBI, KOTOPbIE MPOXOAAT Yepes ux péopa.

12 N300pakeHne nepecedeHus MmoydeHHbIX II0CKOoCcTel. PackpamnBanie mOCTPOSCHHBIX CEUCHHUM
pa3HbIMM LIBETaMU
N3o0pakeHune ceueHuit mupaMuibl, Ky0a U MPU3MbI, KOTOPBIE TIPOXOIAT Yepe3 ux peopa.

13 N300pakeHne nepecevyeHus MolydeHHbIX II0CKOCcTel. PackpamnBaHie NOCTPOSHHbBIX CEUEHHM
pa3HbIMM LIBETaMU

14 Mertoa cnesoB AJist MOCTPOEHUS CeUEHUMN

15 Meroa cnenoB aiis nocTpoeHus ceueHuid. CBoMCTBa epeceueHuid MPSIMbIX U MIIOCKOCTEH

16 Merton cnenoB uisi TOCTpOoeHUs ceueHuil. CBOMCTBA MepeceyeHui MPSAMBIX U MIIOCKOCTEH

17 [TocTpoenue ceueHuii B mupamue, Kyoe no Tpém toukam Ha péopax. CozaHne BEBIHOCHBIX
YepTeKeH 1 3aluch 1I1aroB MOCTPOCHUS

18 [Toctpoenue ceuenuii B mupamuze, Kyoe mo Tpém toukam Ha péopax. CozaHne BBIHOCHBIX
YepTeKeH U 3allUCh 11aroB MOCTPOCHUS

19 [TocTpoenue ceuenuii B mupamuie, Kyoe mo Tpém Toukam Ha péOpax. Co3qaHue BHIHOCHBIX
YepTeKeH U 3allUCh 1IaroB MOCTPOCHUS

20 [Toctpoenue ceuenuii B mupamuse, Kyoe no Tpém toukam Ha péopax. CozaHue BEHIHOCHBIX
YepTeKeH 1 3aluch 1I1aroB MOCTPOCHUS

21 IToBTOpenue manuMeTpun: Teopema o0 MPOMOPIHMOHANIBHBIX OTpe3kax. [Togobue TpeyroabHUKOB

99 IToBropenue mianumerpun: Teopema MeHenas. PacueTsl B cE4eHUAX Ha BBIHOCHBIX YEPTEkKAX.
WcTopus pa3BUTHS MIIAHUMETPUU U CTEPEOMETPUU

23 Konrponsnas padora "Axkcuomsl crepeomerpun. Ceuenus"

24 B3aumHoe pacnonoxeHnue npsmMbix B npocTpaHcTBe. CkpelrBaromuyecs npsmble. [Ipuznaku
CKpEIIMBAOIINXCs NpAMBIX. [lapamiensHble IpsMble B IPOCTPAHCTBE
TeopeMa 0 CylEeCTBOBAHUM U €IMHCTBEHHOCTH IIPSAMOM NapajuieIbHOW JaHHOM NMPSAMOH,

25 MPOXOAIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE JISKAILeW Ha TaHHOU npsiMoi. Jlemma o
MepEeCeYCHUH MapaJIJICNIbHBIX MPSIMBIX MIOCKOCTHIO

26 [TapamienbHOCTB Tpex NpsMbIX. TeopeMa 0 TPEX napaIesbHbIX IpsMBIX. TeopeMa o

CKpCHIMBAIOIINUXCA MTPSAMBIX



HﬁpaHHeHBHOGHpoeKTHpOBaHH&()CHOBHHGCBOﬁCTBaHapaHHeHBHON)HpOCKTHpOBaHH&

2t N300pakenue pasHbIX (GUTYp B apaIeIbHON MPOCKIHH 1

28 LenTpanpHas npoekuus. YToJl ¢ COHAPaBIEHHBIMH CTOPOHAMHU. YTOJI MEKIY MPSIMbIMU 1

29 3azauM Ha JOKa3aTeIbCTBO U MCCIIEN0BAHUE, CBSI3aHHBIE C PACIIOIOKEHUEM IIPSIMBIX B 1
IIPOCTPAHCTBE

30 [ToHsTHS: MapaIEeIbHOCTD MPSIMOM U IJIOCKOCTH B MpocTpaHcTBe. [Ipru3Hak napauiesbHOCTH 1
npsAMo# U miockoctu. CBoMCTBa NapallIeIbHOCTH MPSIMOM U TUNIOCKOCTH

31 ['eomeTprueckue 3a1aun Ha BBIYUCIICHNE U I0KA3aTEIbCTBO, CBA3AHHBIE C MapaJIJIEIbHOCTHIO 1
MPSIMBIX U MJIOCKOCTEH B IPOCTPAHCTBE

39 IlocTpoenue ceueHus, MPOXOAIIETO YEPE3 JaHHYIO NPSAMYIO Ha YEPTEKE U NapallJIeIbHOTO 1
Apyrou npsiMou. Pacuér orHomeHuin

33 [TapannenbHas MpoeKuys, MIPUMEHEHUE JUIsl TOCTPOSHHSI CeUeHuH Ky0a 1 nmapaienenurnesa. 1
CaoiicTBa napasuiesenunea 1 mpu3Mbl

34 [TapannensHble mmockocTh. [IpU3HaKy napanieabHOCTH ABYX MIIOCKOCTEN 1

35 Teopema o0 napanienbHOCTH U €IUHCTBEHHOCTH TUIOCKOCTH, IPOXOSIIEH Yepe3 TOUKY, He 1
IIPUHAIEKALTYI0 JAaHHOW IUIOCKOCTH U CJIEICTBUS U3 HEE

36 CaolicTBa napajuieNbHBIX IJIOCKOCTEH: O MapaJJIEIbHOCTH MPSIMBIX MEPECEUCHUs MPU 1
[IEPECEUEHHH JIBYX MapaJUIeIbHBIX INIOCKOCTEH TPETher
CBoiicTBa mapasienbHbIX MJIOCKOCTEH: 00 OTpe3Kax MapauieIbHbIX MPSIMBbIX, 3aKITIOUEHHBIX

37 MEX/1y NapauieIbHbIMU INIOCKOCTSIMH; O IEPECEUEHUH MPSIMON € ABYMS MapaljieIbHbIMU 1
TJIOCKOCTSIMU

38 IToBTropenue: Teopema [Tudaropa Ha rmiockoctTi 1

39 [ToBTOpEHME: TPUTOHOMETPHS MIPSAMOYTOIHHOTO TPEYTOJIbHUKA 1

40 CaoiicTBa Ky0a U IPSIMOYTOJIEHOTO TIapajuIeIIeTIHITe /1A 1

41 Brruucnenue JUIMH OTPE3KOB B KyOe U MPSMOYTOJIbHOM MapalljiesienuIeie 1

42 [lepneHUKyYIAPHOCTD NPSIMOM U IUIOCKOCTH. [IpU3HAK NEPHEHANKYIIAPHOCTH IPSIMOU U 1

IINIOCKOCTH



[lepneHIUKyYISIPHOCTD MPSAMOM U TUIOCKOCTH. [Ipu3HaK MeprneHIuKyISIPHOCTH MIPSIMON 1

43 1
IJIOCKOCTH
44 Teopema 0 CylIeCTBOBAHUU U €UHCTBEHHOCTH MPAMOM, MPOXOASIIEN YEPE3 TOUKY MPOCTPAHCTBA 1
U TMIEPIEHIUKYIISIPHOM K IIIOCKOCTH
45 [110CKOCTH U EPIIEHIUKYJIIIPHBIE UM IIPSMbIE B MHOIOTPAaHHUKAX 1
46 [TmockoCTH ¥ MepIIeHIUKYISIPHBIE UM MPSMbIE B MHOTOTPaHHUKAX 1
47 Ilepnenukynsap u HaknoHHasA. [locTpoeHne nepneHuKyIspa U3 TOYKU Ha NPAMYIO 1
48 Ilepnennukynsp u HaknoHHas. [locTpoenue nepneHauKyIsapa n3 TOYKH Ha IPSIMYIO 1
49 Teopema o Tpéx nepneHAUKYIIApax (Mpsmasi ¥ oOpaTHasi) 1
50 Teopema o Tpéx nepneHauKyIsIpax (mpsmas 1 oopaTHasi) 1
51 VYroa Mexay CKpeluBaOIIUMUCS TPSIMBIMU 1
52 [Touck neprneHANKYISIPHBIX MPSAMBIX C TOMOILBIO IEPIEHANKYIISPHBIX MIII0CKOCTEN 1
53 OproroHanbHOE MMPOSKTUPOBAHHE 1
54 [TocTpoenue ceueHuit Kyoa, IPU3MBIL, IPABUIBHOM MUPAMUABI C TOMOIIBIO OPTOrOHAIEHON 1
MPOEKLINU
55 [TocTpoenue ceuenunii Kyba, MPU3MBI, MPABUIILHON MTUPAMHUIBI C TTOMOIIBIO OPTOTOHATBHON 1
IIPOEKLINN
56 CummMeTpus B TPOCTPAHCTBE OTHOCUTENIBHO TNIOCKOCTH. [1imockocTn cuMMeTpuil B 1
MHOTOTpaHHHUKaX
57 [Ipu3Hak nepneHuKyJISpHOCTH NPSIMON U TUNIOCKOCTH KaK CJIEICTBUE CUMMETPUH 1
58 IIpaBunbHBIE MHOTOTPaHHUKH. PacdéT paccTosHUIN OT TOUKH A0 MIIOCKOCTH 1
59 IIpaBuibHBIE MHOTOTpaHHUKH. Pacd€r paccTOSIHUI OT TOYKH 10 IJIOCKOCTH 1
60 CriocoObl OIYCTUTh NEPHEHAUKYIISAPbI: CAMMETPUS, CIBUT TOUKH 110 MapajuIeIbHON MpsSMOn 1
61 CaBur 1o HenapauieabHO! IpSIMOM, U3MEHEHHE PacCTOSHUI 1
62 Konrponbnas padora "B3anMHoe pacrosioskeHHe NPSIMbIX U IIJIOCKOCTEH B MPOCTpaHCTBE" 1
63 [ToBTOpEHME: Yyroa Mex 1y NpsIMbIMU Ha MJIOCKOCTH, TPUTOHOMETPUS B IPOU3BOJIBHOM 1

TpeyrojbHUKE, TeOpeMa KOCHHYCOB




64 IToBTOpEHME: Yroa MEKIy CKPEIIUBAOIIMMHUCS MIPSIMBIMU B ITPOCTPAHCTBE 1

65 I'eomeTpryeckre METO bl BEIUUCICHHS YIJIa MEXy MPSIMBIMA B MHOTOTpaHHHKaX 1

66 JIByrpansbiil yrosa. CBOMCTBO JIMHEHHBIX YIVIOB JBYTPAHHOIO yIia 1

67 [lepnennukynsipHeie miaockocTy. CBOMCTBa B3aUMHO MEPIEHINKYISIPHBIX TJIOCKOCTEH 1

68 [Ipu3Hak neprneHauKyJIAPHOCTH IUIOCKOCTEH; TeOpeEMa O MPSIMOM NIEPECEUEHHUS IBYX IUIOCKOCTEH 1
NEPIEHUKYIISPHBIX TPEThEN TIOCKOCTH

69 [IpsiMoyTONBHBIN MapasuieNenumne; Kyo; H3MepeHus, CBOMCTBA MPSMOYTOIHLHOTO 1
napajuleJienune1a

70 Teopema o0 naroHany NPSMOYTOIBLHOTO NapaJlJIe/IeHUIE A U CISACTBUE U3 Heé 1

7 CrepeomeTpHuuecKre U NPUKIAAHbIE 3a7a4l, CBI3aHHbIE CO B3AaUMHBIM PACIOJI0KEHUEM MPSAMBIX 1
U TUIOCKOCTH

79 IloBTOpEHME: CKpEeUIMBAIOIIUECS NIPSMBIE, TapAJUIEIbHBIE ITIOCKOCTH B CTAHJAPTHBIX 1
MHOTOTpaHHHUKaX

73 [Tapa napaJiienbHbIX IUIOCKOCTEN Ha CKPEIIUBAIOIIUXCS MPSMBIX, PACCTOSIHUE MEXKIY 1
CKPEIIMBAIOIIMUCS IPSIMBIMU B IIPOCTBIX CUTYaLMAX

74 PaccrosiHME OT TOUKM 10 IJIOCKOCTH, PACCTOSHUE OT MIPSIMOU J10 IJIOCKOCTH 1

75 Boruncnenue paccToSHUN MEXY CKPEIIUBAIOIIUMUCS MPSIMBIMU C IIOMOIBIO 1
HEPIEHIUKYIISIPHON IIJIOCKOCTH

76 Tpéxrpannslii yron, HepaBeHCTBa AJIs TpeXrpaHHbIX yrioB. Teopema [Iudaropa, Teopemsbl 1
KOCHUHYCOB ¥ CUHYCOB JIJIsl TPEXTPAHHOT'O yIJia

77 DneMeHTHI cpepruuecKoil reOMeTpUH: reoIe3nUecKue JIMHUM Ha 3emiie 1

78 KonTponbhas padota "Yribl u paccrosHus" 1

79 CucremaTtuzanus 3HaHui "MHOTOrpaHHMK M €T0 SJIEMEHTHI" 1

80 [Mupamuna. Bunsl mupamun. [MpaBuiasHas nupamuga 1

81 IIpusma. IIpsamas u HaknoHHas npusmsl. [IpaBuiibHas npu3ma 1

82 [Ipsimoii napanienenunes, IpSMOYTOJIbHBIN Mapanenenumnes, Kyo 1

83 Boinyxiibie MHOrorpanHuku. Teopema Oitiepa 1



84 Brimykibie MEOTOTpanHuKU. Teopema Diinepa. [IpaBribHbIC U TOTYTPABHILHBIE MHOTOTPAHHUKH 1
85 KonTponbhas padorta "MHororpaHHuKT" 1
86 [ToHsTHE BEKTOPA HA IJIOCKOCTH U B IPOCTPAHCTBE 1
87 CymMa BEKTOpPOB 1
88 Pa3zHocTh BEKTOpPOB 1
89 [TpaBwiio naparenenumena 1
90 YMHOK€EHHE BEKTOpa Ha YUCIIO0 1
91 Paznoxenne BexTopa 1o 6aszucy TpéX BEKTOPOB, HE JISKAITUX B OJHOH IJIOCKOCTH 1
92 CkansipHOE TIPOU3BEICHUE 1
93 Brruucnenue yria Mexay BEKTOpaMu B IPOCTPAHCTBE 1
94 [Ipocreiimme 3a1auu ¢ BEKTOpaMHu 1
95 IIpocreiimue 3a1aun ¢ BEKTOpaMU 1
96 [Ipocreiimme 3a1auu ¢ BEKTOpaMHu 1
97 IIpocreiimue 3aaum ¢ BEKTOpaMH 1
98 O0001IeHrEe 1 cucTeMaTh3alus 3HaHUH 1
99 O060061IeHre U cucTeMaTu3alus 3HaHU! 1
100 HroroBas koHTponbHas paboTa 1
101 Hrorosast KOHTpoONbHAs paboTa 1
102 O0001IeHE U CHCTEMATH3AIM SHAHUH 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



11 KITACC

KoaudecTBO 9acoB

Ne o/ Tema ypoka
Bcero
1 [ToBTOpenue Tembl "KoopauHaThl BEKTOpa Ha MIIOCKOCTU U B IPOCTpaHCTBE" 1
2 IToBTOpenue Temsl "CkansgpHOE IPOU3BEAECHUE BEKTOPOB" 1
3 [ToBTOpeHune TeMbl "BbruncieHue yria Mex,1y BEKTOpaMH B POCTpaHCTBE" 1
4 [ToBTOpEeHune TeMbl "YpaBHEHHE NIPSIMON, IPOXOAIIEH Yepe3 1Be TOUKU" 1
5 VYpaBHEeHHE II0CKOCTH, HOpMaJlb, ypaBHEHHE INIOCKOCTH B OTPE3Kax 1
6 YpaBHEHHE IIIOCKOCTH, HOPMaJjlb, YPABHEHHE IIJIOCKOCTH B OTPE3Kax 1
7 Bekroproe mpousBeneHue 1
8 JIuHeniHble HEPAaBEHCTBA, JINHEWHOE ITPOrpaMMHUPOBaHUE 1
9 JluneiiHble HEPABEHCTBA, JIMHEHHOE MTPOTPaMMHUPOBAHUE 1
10 AHanuThyeckue METO/bl pacuéTa yriia Mex,y NpsIMbIMH B MHOTOIpaHHUKaX 1
11 AHaIUTHYECKUE METO/IbI pacy€Ta yriia MeXXAy MIIOCKOCTSIMA B MHOTOI'paHHHUKaX 1
12 dopMyna pacCTOSTHUS OT TOYKH JI0 TUNTOCKOCTH B KOOPIMHATAX 1
13 HaxoxeHne paccTOsHUM OT TOYKH /10 MJIOCKOCTH B KyOe 1
14 Haxosxienne paccTostHU# OT TOYKH J0 TIOCKOCTH B MPABWIIBHON MTUPaAMUIE 1
15 KonrtponbHas padora "Ananutiuaeckas reomerpus” 1
16 CeueHusi MHOTOTPaHHUKOB: CTaHAAPTHbIE MHOTOTPAaHHUKHU 1
17 CeueHusi MHOTOI'PaHHUKOB: METO/ CJIEJIOB 1
18 CeueHnsi MHOTOI'PaHHUKOB: CTaHAAPTHBIE IUIOCKOCTH, IEPECEUEHUS NPSMBIX U IUIOCKOCTEN 1
19 [TapaienbHbIe IPsIMBIE U IIOCKOCTH: NTAPAJUICIIbHBIEC CEYCHUS 1
20 [TapannenbHble IpsSMbIE U TNIOCKOCTH: PacyéT OTHOILIECHHH 1
21 [TapanienbHble NPSIMbIE U TUIOCKOCTH: YIJIbI MEXKAY CKPEIIMBAIOIIUMUCS TPSIMBIMU 1
22 [leprienauKyngpHBIE NPSIMBIE U IUIOCKOCTU: CTaHAAPTHBIE NMAPbl MEPIEHIUKYIISAPHBIX MIIOCKOCTEH 1



" IpAMBIX, CUMMCTPHUHU MHOT'OT'PAHHUKOB

23 [eprieHAUKyIApHBIE IPSIMBIE W TUIOCKOCTHU: TeOpeMa O TpeX NepIeHINKYIIIpax 1
24 [lepnieHIUKyNISIpHBIE MIPSMBIE U TUIOCKOCTH: BHIYMCICHUS ATUH B MHOTOTPaHHUKAX 1
25 [ToBTOpEHME: TUIONITAAN MHOTOYTOJILHUKOB, (DOPMYJIBI JUIS TUIOIIAACH, COOOpax)eHus Moa00us 1
26 [ToBTOpEHUeE: MIIOIIA 1 MHOTOYTOJIbHUKOB, (POPMYJIBI JUIs TUIOIIAAEH, COOOpaKeHUs OO0 1
27 [ToBTOpEHME: TUIONIAAN MHOTOYTOJILHUKOB, (DOPMYJIBI JUIS TUIOIIAACH, COOOpaxeHus moao0us 1
28 [lmomaay ceyeHnii MHOTOrpaHHUKOB: TUIOLIAAU TOBEPXHOCTEN, pa3pe3aHusl Ha 4acTH, 1
COOOpaKeHHsI TIOJTOOMS
29 [Tnomaau ceueHnii MHOTOTPAaHHHUKOB: TUIOIIAN IIOBEPXHOCTEH, pa3pe3aHus Ha YacTH, 1
COOOpaKEeHHSI TIOTOOMS
30 KonTponbhas pabota "[loBTOpeHre: MHOTOTPaHHUKH, CEYEHNS MHOTOTPaHHUKOB" 1
31 O0béM Tema. OO0beM PSIMOYTOIBHOTO TapajuIeIIeIHITe 1a 1
32 3amaun 00 yABOCHHHU Ky0a, 0 KBaapaType Ky0a; 0 TPUCEKIIUH yTIia 1
33 CrepeoMeTpHuyecKHe 3aauu, CBSI3aHHbIE ¢ 00BEMOM MPSIMOYTOJIBLHOTO TapaljieNenuea 1
34 [Ipuknanneie 3a1a4m, CBsI3aHHBIE C BBIYUCICHUEM 00BhEMA MPSAMOYTOJIBHOTO Mapaljeenuneaa 1
35 O06BEM npsAMOit TPU3MBI 1
36 CrepeoMeTpuyecKre 3aJa4i, CBI3aHHbBIE C BBIYMCIEHUEM 00BEMOB MPSIMON TPU3MBI 1
37 [Ipuknanueie 3a1a4un, CBsI3aHHBIE C 00BEMOM MPSIMON TPU3MBI 1
38 Brruncnenune 00bEMOB TeN ¢ MOMOIIIBIO onpeieaéHHOro nHTerpaita. O0bEéM HaKIOHHON TIPU3MBbI 1
39 Brranciienne 00EMOB TeIT € TOMOMIBIO ONpeAeaEHHOTO HHTEerpaia. O0bEM HpaMUIbI 1
40 ®opmyna 06bpéMa mupamuel. OTHOIIEHHE 00BEMOB TUPAMHJL C OOLIUM YTIIOM 1
41 ®opmyna 00béMa nupamuibl. OTHOIIEHHE 00BEMOB MUPAMU]L C OOIIUM YTIIOM 1
42 CrepeoMeTpHuyecKHe 3a1auu, CBsI3aHHbIE ¢ 00bEMaMU HAKIIOHHOM MPU3MBbI 1
43 CrepeomeTpHruecKHe 3a1a4M, CBI3aHHBIC C 00bEMaMHK MTUPAMHUTBI 1
44 [Ipuknagueie 3agaun o Teme "OOBEMBI TeN'", CBA3aHHBIE ¢ 00BEMOM HAKIIOHHOW TTPU3MBI 1
45 [Ipuknagueie 3agaun mo Teme "OO0BEMBI TeNn'", CBA3aHHBIE ¢ 00HEMOM MHUPAMHUTBI 1




46 [IpumeHneHne 00bEMOB. Beruncienne pacCTOSHHS 10 TIOCKOCTH 1

47 KonTponbhas pabota "O6bEM MHOTOTpaHHHKA" 1

48 Hunuaapuyeckas MoBEPXHOCTh, 00pa3yroIINe HUIHHIPHUECKON TOBEPXHOCTH 1

49 Hunuaap. [psmoit kpyroso# nunuHAp. [1nomans noBEpXHOCTH HUIMHAPA 1

50 Konunueckasi moBepXHOCTh, 00pa3yrolie KOHnYeCKou mosepxuoctu. Konyc 1

51 CeueHne KOHycCa TUIOCKOCTBIO, MapalIeIbHOM MIIOCKOCTH OCHOBAHMS 1

52 Yceuénnslii konyc. M300paxeHne KOHYCOB U YCEUEHHBIX KOHYCOB 1

53 [Tnomank 60KOBOI MOBEPXHOCTH M IMOJTHOM MOBEPXHOCTH KOHYCA 1

54 [Tnomane 60KOBOI MOBEPXHOCTH M MOJTHOM MOBEPXHOCTH KOHYCA 1

55 CrepeoMeTpuyecKre 3aJaui Ha I0Ka3aTeIbCTBO U BHIYHCIICHHE, TOCTPOCHUEM CEUeHUN 1
HWIMH]IpA, KOHyCca

56 CrepeoMeTpHuyecKre 3aJJaui Ha JI0Ka3aTeIbCTBO U BHIYHUCIICHHE, TIOCTPOCHUEM CEUCHHIA 1
WINHPA, KOHyca

57 [IpuknagHeie 3a1a4n, CB3aHHBIE C UIUHIPOM

58 [Ipuknanneie 3a1a4m, CBsI3aHHBIE C IIUIIUHIPOM

59 Ccdepa u map

60 [lepeceuenue ceps! u mapa c miockoctbio. Kacanue mapa u cdeps! maockoctsio. Bun u 1
n300pakeHue mapa

61 [epeceuenue chepsl u mapa ¢ wiockocTeio. Kacanue mapa u chepsl miockocTsio. Bun u 1
n300paxeHue mapa

62 VYpaBuenue coepsl. [Tnomans cheps! u e€ yacteit

63 Cummetpust cepsl 1 miapa

64 CrepeoMeTpHUyecKHe 3aaui Ha JOKAa3aTeIbCTBO U BEIUMCIICHHE, CBA3aHHBIE CO Cepoil U mapom, 1
MOCTPOCHUEM MX CEUEHHH TIOCKOCTHIO

65 CrepeoMeTpuuecKre 3aja4u1 Ha JT0KA3aTeIbCTBO U BEIYHCIICHHUE, CBSI3aHHBIE CO C(hepoii U IapoM, 1
MIOCTPOCHUEM UX CEUEHHH MIOCKOCTHIO

66 [Ipuknagueie 3a1a4n, CBsI3aHHbBIE CO cPepoid U IapoM 1




67 [ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH, BHIYMCIICHUS B OKPYKHOCTH, CTaHIapTHBIE TO100Ms 1

68 Pa3znuynble KOMOMHALIMY TeJ BpallleHUs U MHOTOTPAHHUKOB 1

69 3agaun no Teme "Tena ¥ HOBEpXHOCTH BpalieHus " 1

70 3amauu o Teme "Tena U MOBEPXHOCTH BpalieHus " 1

71 Konrponsnas padora "Tena 1 moBepXHOCTH BpameHus" 1

72 O6nem mumHapa. Teopema 00 00bEME MPAMOTO UITUHIPA 1

73 Brruncnenne 00bEMOB TEN ¢ TOMOIIBIO OlpeieéHHoro naTerpana. OobéM KoHyca 1

74 [Tnomanyu GOKOBOM M IMOTHOM MOBEPXHOCTH KOHYCA 1

75 CrepeoMeTpHuyecKre 3aJJaui, CBS3aHHbIE C BHIYMCIEHUEM 00bEMOB LIMIIMH/PA, KOHYCa 1

76 [Tpuknagueie 3agaun mo Teme "OOBEMBI U TUIOIIAAH TOBEPXHOCTEH Tem" 1
O06bEM mapa u mapoBoro cekropa. Teopema 00 06béMe mapa. [nomans chepsl.

77 CrepeomeTpruecKue 3aa4M, CBI3aHHBIC C BRIYUCICHHEM 00BHEMOB TI1apa, IIapOBOTO CErMEHTa U 1
IIapOBOTO CEKTOpa

78 [Mpuknanueie 3anaun mo Teme "OO0BEMBI TeN", CBA3aHHBIE ¢ 00BEMOM IIapa U TUIOMIA B0 ChEpH. 1
CooTHOIIIEHUS MEXKTY TUIOMIAISIMHU TIOBEPXHOCTEN 1 00hEMaMU TTOTOOHBIX TE

79 [TonoOHbIe Tena B mpocTpancTBe. M3aMeHeHne 00béMa nipu nogooun. CtepeomMeTprudecKue 1
3aJlaud, CBA3aHHbBIE C BBIYUCIEHHEM O0BEMOB T U TUIOIIA/IeH TOBEPXHOCTEMN

80 Kontponbnas padota "[lnomany moBepXHOCTH U 00BEMBI KPYTIIBIX TEN" 1

81 JBuxenus npoctpanctsa. OtoOpaskenus. J[BrkeHus u paBeHcTBO Guryp. O61ue cBoiicTBa 1
JIBIKCHUU

82 Bune! nBrkeHmit: mapanienbHbIi HepeHoc, eHTpaibHas CHMMETPHS, 3epKalibHas CUMMETPUS, 1
MIOBOPOT BOKPYT NPSIMOM

83 [IpeobpaszoBanus mogobus. Ilpsmas u chepa Ditnepa

84 I'eomeTpuueckue 3aa4n Ha MPUMEHEHHUE JIBHKEHUS

85 Kontponbnas padota "BekTopsl B mpocTpancTse"

86 Ob6o06maromiee nopropenue 11 monaruit u MmetonoB Kypca reomerpun 10—11 xnaccos, 1

cucreMaru3anus 3HaHui: "llapanienbHOCTh NPSAMBIX U IVIOCKOCTEN B MpocTpaHCTBE"



O6o6maromee moBropenue 11 mouaTHii u MeTog0B Kypca reometpun 10—11 kaccos,

87
cucTeMaTtu3alus 3Hanuii: "BexTopsl B mpocTpaHcTBe"

88 O6o061matomiee nopropenue 11 nouaruit u meronos kypca reomerpun 10—11 kmaccos,
cucteMaTusanus 3HaHuii: "BekTopsl B mpocTtpancTse"

89 O6o61atomiee nopropenue 11 nouaruit u meronos kypca reomerpun 10—11 kaccos,
cucreMmaruzanus 3HaHuii: "OO6beM MHOTOTpaHHHUKA"

90 O6o6matomnee nopropenue 11 nouaruit u meronos kypca reomerpun 10—11 kmaccos,
cucreMaTu3anus 3Hanuii: "O0beM MHOrOrpaHHHUKa"

01 O6o6maromee moBTopenue 11 moHsTHii u MeTof0B Kypca reometpun 10—11 kiaccos,
cuctemMartusanus 3Hanui: "I1nomaaym moBEpXHOCTH U 0O0BEMBI KPYTJIBIX Te"

92 Ob6o6maromee nosropenue 11 monaruit u MmetonoB Kypca reomerpun 10—11 xmaccos,
cuctemaTtu3anus 3Hanuii: "[lnomaau moBepXHOCTH U O0BEMBI KPYTJIBIX Te"

93 Hroroas koHTponbHas paboTa

94 Hrorosas koHTponbpHas paboTa

95 [ToBTOpEeHME, 006001IEHNE 1 CHUCTEMATH3AIUs 3HAHUHT

96 Hcrtopus pa3BuTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B PA3BUTHU COBPEMEHHBIX WHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

97 Uctopus pa3BuTHs cTepeOMETPpUN KaK HAYKU U €€ POJIb B Pa3BUTHH COBPEMEHHBIX MHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

08 HcTopus pa3BUTHS cTepEOMETPHH KaK HAYKH U €€ poJib B Pa3BUTUU COBPEMEHHBIX WHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99 Hcrtopus pa3BuTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B PA3BUTHH COBPEMEHHBIX WHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

100 Hctopus pa3BuTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B PA3BUTHH COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101 HcTtopus pa3BUTHS CTepEOMETPHUH KaK HAYKH U €€ poJib B Pa3BUTUU COBPEMEHHBIX MH)KEHEPHBIX U

KOMITIBIOTCPHBIX TEXHOJIOTHUH



102 I/ICTOpI/IH Pa3BUTHUA CTCPCOMCTPHUHN KaK HAYKHU U eé POJIb B pa3BUTHH COBPECMCHHBIX MHKCHCPHBIX U

KOMIIBIOTEPHBIX TEXHOJIOTUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102






IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KITACC
Kona .
IIpoBepsiembie MpeaMeTHBIE Pe3yIbTATHI OCBOEHHS OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTe/IbHOM MPOrpaMMbl CpeHero ooero 00pa3oBaHus
pe3yJabTara
7 I'eomerpust
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsMasi, INIOCKOCTb
79 [TpuMeHSTh aKCHOMBI CTEPEOMETPHH M CIEICTBUS M3 HUX NPH PEHICHUU
' reOMETPUYECKUX 3314
73 OnepupoBaTh TOHATHSAMHU: IAPAJUICTBHOCTh U NEPHEHAUKYISIPHOCTD
' IPSMBIX U IUIOCKOCTEH
74 KnaccupunupoBars B3aUMHOE DPACHOJIOXKEHHE MPSMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OmnepupoBaTh NMOHATUSMH: JIBYTPAaHHBIA YTOJ, TPaHH ABYTPAHHOTO YTJa,
7.5 pedpo ABYTpaHHOTO YIjla, JIMHEWHBIH yroj JBYTPaHHOTO YTJia, TpajycHas
Mepa ABYTPaHHOTO yria
76 OmnepupoBaTh TMOHATHUSMH: MHOTOTPAaHHHK, BBIMYKIBIH W HEBBITYKIIBIHA
' MHOTOTPaHHHK, SJIEMEHTH MHOTOTPAHHUKA, TIPaBIIIbHBI MHOTOTPaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHUABI MHOTOIPAaHHHMKOB (IIHpamuaa, HpU3Ma,
' MPSIMOYTOJIbHBIN Napajuienenumnes, Kyo)
KrnaccudummpoBate ~ MHOTOTpAaHHUKH,  BBIOWpas ~ OCHOBaHHMSA IS
7.8 K1accuukanyy (BHIMYKIBIE U HEBBITYKJIbIE MHOTOTPAHHHUKH, TPaBHIbHBIC
MHOTOTPaHHHKH, IPSIMbIE U HAKIIOHHBIE MTPU3MBI, MTapaJlIeJIeUIe bl)
7.9 OmnepupoBaTh MOHATUSIMH: CEKYIasi TNIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
210 OOBACHATD MPUHILHUIIBI 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
WIM aIrOpUTMaM, TNPHMEHSS H3BECTHBIE AHAIUTHYCCKHE METOIbl IIPH
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 WIN alrOpUTMaM, IPUMEHSS HW3BECTHbIC AHAIUTHYECKUE METONbl IpH

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



7.14

7.15

MEXIY IJIOCKOCTSMU, ABYTPAaHHBIX YIII0B

Boruncnsate 00bEMBI M IIJIOLIAAN TOBEPXHOCTEH MHOIOIPaHHUKOB (TIpU3Ma,
nupammia) ¢ MpPUMEHEHHEM (OPMYIN, BBIYHCISATH COOTHOIICHUS MEXKIY
IUIOIIASIMU TOBEPXHOCTEH, 00bEMaMU OJOOHBIX 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'€OMETPHUUYECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexax U pUCyHKax

7.17

7.18

7.19

IIpumensaTh reomerpudeckue (GakThl Ui PELICHUS CTEPEOMETPUYECKHUX
3a1a4, NPENOJAralollluX HECKOJIBKO NIAroB PEIIECHUs, €CIU YCIOBUSA
MIpUMEHEeHUS 33J1aHbl B SBHOH (popme

[IpuMeHATH mpocCTEMIIME IPOrPpaMMHBIE CpPEACTBA 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

[IpuMeHsTh MONy4YEHHBIE 3HAHMS HA NPAKTHKE: aHAJIW3UPOBATh pealbHbIC
CUTYallMu U NPUMEHATh U3YyUYEHHbIE TIOHATUS B IPOLECCE ITOUCKA PELICHUS
MaTeMaTHYeCKu C(OPMYIMPOBAHHON MPOOJIEMBI, MOJIEIUPOBATh PealbHbIe
CUTyallul Ha S3bIKE T€OMETPUH, MCCIEN0BAaTh IIOCTPOEHHBIE MOJAEIU C
HCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TOHATUN M TEOpeM, ammapaTa ajareopsl,
pemate  MpakTUYECKHME  3a7aud,  CBA3aHHbBIE C  HAXOXJACHHUEM
FeOMETPUUECKUX BEIMYUH

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

I'eomerpus

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

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

KnaccudumnupoBaTs B3aUMHOE pacTofioskeHUe cephl U MIIOCKOCTH

6.5

6.6

OnepupoBaTh NOHATUAMU: IIAPOBOM CETMEHT, OCHOBAHHE CErMEHTA, BBICOTA
CETMEHTA, IIAapOBOM CIIOM, OCHOBAHUE ILIAPOBOI0O CJIOS, BBICOTA LIAPOBOTO
CJ1051, IAPOBOM CEKTOP

Brrunciagte  00BEMBI U miomaau HOBerHOCTeﬁ TCJI  BpalllCHUA,



6.7

6.8

TFCOMETPHUYECKUX TeJl C MPUMEHEHHEM (PopMyJT

OnepupoBaTh TOHSITHSIMH: MHOTOTPAaHHHWK, BIMCAHHBIH B cdepy u
OIMMCAaHHBIA OKOJIO cdepbl, cepa, BINUCAHHAS 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) ITUIOCKHE YEPTEKH U3 PHCYHKOB TPOCTBIX
00BEMHBIX (QUTYp: BHUJI CBEPXY, COOKY, CHH3Y; CTPOUTH CEUYCHHS Tel
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, MPEANONArafolluX HECKOJBKO IMIaroB pPEIIeHUs, €CIU YCIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOM (hopme

6.13

6.14

OnepupoBath MOHATHUEM: BEKTOP B IPOCTPAHCTBE

BhITIONTHATE  IEHCTBUSL  CIOXKEHHUS BEKTOPOB, BBIYUTAHUS 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
MEXJly BEKTOpPaMHM, CKaJSIPHOE IPOU3BEIECHUE BEKTOPOB, KOJIJIMHEAPHBIE U
KOMILJIAHAPHBIE BEKTOPBI

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

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

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

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

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

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



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




HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon

7.1

7.2

7.3

7.4

7.5

7.6

IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA

I'eomerpus

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

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

IlepnieHAUKYIAPHOCTE MNPAMOM M IUIOCKOCTH: NEPHEHAUKYISAPHbIE IPsMBIE B
IIPOCTPAHCTBE, MPSIMBIE NapaJlIeIbHbIE U MEPIECHIUKYISPHBIE K IUIOCKOCTH, IIPU3HAK
NEPNEHANKYISIPHOCTH NPSAMOU M IJIOCKOCTH, TEOpEeMa O NMPSIMOM NEepPHEHIUKYIIPHOU
IJIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YIOJI MEXKY NPAMON U IUIOCKOCTBIO, IBYIPAHHBIN
YTOJ1, TUHEHHBIN yroj IBYIpaHHOro yria. [leprneHauKynsap u HaKJIOHHBIE: PACCTOSHHE
OT TOYKHU JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 MJIOCKOCTH, MPOEKLus (PUrypsl Ha
IUIOCKOCTh. [IepneHIuKyIsIpHOCTh MJIOCKOCTEN: NMPU3HAK MEPICHANKYISIPHOCTH IBYX
wi1ockocTeil. Teopema o TpEx meprneHauKyJsIpax

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

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS OTHOCUTENIBHO TOUYKH, MPSIMOMU, MIOCKOCTH.
DOneMeHTbl  CUMMETPUM B NHUpaMUAAx, Mapajiesienuienax,  HpaBUIbHBIX

MHOTI'Or'paHHHUKax

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



7.7

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

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

11 KVIACC

Kon
6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

IIpoBepsieMblii 3J1eMEHT COiePKAHUS
['eomeTpus

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

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

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

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

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

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

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

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

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



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

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

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

pelieHuu 3aaa4d

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

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



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

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

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

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

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

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




HUHTCIrpajia, NpHUBOAWUTL MNPHUMEPBI MATCMATHYCCKOI0 MOACIUPOBAHUA C

noMoIbplo ¢ hepeHInaTbHBIX YPaBHECHUI

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

IIJIOCKOCTH MHOKECTBA PELICHUIN YPaBHEHUM, HEPABEHCTB U UX CUCTEM

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

MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yIbTaT

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

HaAOJI0/IEHUS C MTOMOIIBIO TUarpaMM pacceMBaHUs U TUHEHHON perpeccuu

YMeHune onepupoBaTh IOHATHAMM: CIy4YalHBIA ONBIT W CIy4alHOE

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




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

MHTEPIPETUPOBATH IIOJIIYYEHHBIH PE3yIbTaT

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

CBA3aHHBIC C HUMU MPAKTHUYCCKUC 3a1a4N

10

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

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




11

12

13

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

MOCTPOEHUS

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

KOHYCa, l1apa; YMEHHE HaXOIUTh OTHOIICHHE 00BEMOB MOI00OHBIX UTYP

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

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

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

OTKPBITUH POCCUHCKON U MUPOBOM MaTEMAaTUYECKON HAYKH



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA EI'D

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



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

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



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

* Maremaruka: anredpa U Hayajaa MaTeMaTH4YeCKOro aHalln3a, FTeOMETPHSL.
I'eometpus. 10-11 xiacc. Atanacsan JI.C., byty3os B.®., Kagomues C.b. u ap.

AxnnonepHoe obmectBo «M3parensctBo «IIpocBemienne»

METOAUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



LlesieBble OpMEHTUPHI Pe3yJIbTATOB Padoyeil MPorpaMMbl BOCIIUTAHUS,
(¢opMupyeMbie B paMKax peaju3anuu padodel nporpaMmMe 1o MaTeMaTuKe
(ypoBens COO)

PaGouas nmporpamma Bocnutanuss MBOY Urpunckoit COLL Ne 1 peanuzyercs
B TOM YHCJIE U Y€pe3 UCIOJIb30BaHNUE BOCIIUTATEIBHOIO IIOTEHIIMAIA YPOKOB.

Ota paboTa opreHTHpOBaHa Ha POPMUPOBAHUE LIETEBBIX OPUEHTUPOB
pe3yIbTaTOB BOCIIUTAHUS Ha YPOBHE CPEIHEro o0mero oopa3oBaHusi, KOTOPbIE MOTYT
OBITH c(hOPMHUPOBAHEI, B TOM YHUCIIC HA YPOKAaX MAaTEMATHKH:

LeneBbie OpuEeHTHPHI

I'paxxnanckoe Bocnnutanme

CosHaromuii cBO€ eIMHCTBO ¢ Hapo oM Poccuu Kak HCTOYHUKOM BIIACTH M CYObEKTOM ThICSAUYEIETHEN
POCCHUICKON TrOCy1apCTBEHHOCTH, ¢ PoccuiickuM rocy1apcTBOM, OTBETCTBEHHOCTD 3a €0 Pa3BUTHE B
HACTOSIIEeM U OyIylIeM Ha OCHOBE HCTOPUYECKOTO MPOCBELICHNS, CHOPMHUPOBAHHOTO POCCUHCKOTO
HAIlMOHAJILHOTO UCTOPUYECKOI'O CO3HAHUSI.

Oco3HaHHO U ACSITEIHFHO BRIPAKAIOIINNA HEMPHUATHE JTF000M TUCKPUMUHAIIIH 110 COLIMATBHBIM,
HallMOHAJIbHBIM, PACOBBIM, PEJIMTUO3HBIM ITPU3HAKAM, IIPOSIBICHUI SKCTPEMU3MA, TEPPOPU3MA,
KOpPPYIILIUH, AHTUTOCYJTaPCTBEHHOM JEATEIIbHOCTH.

IlarpuoTnyeckoe BOCIUTAHHE

[TposBastomuiA esATebHOE IIEHHOCTHOE OTHOIIICHUE K UCTOPHUYECKOMY U KYJbTYPHOMY HACTICIHIO
CBOETO | IPYTuX HapoaoB Poccuu, Tpagummsam, npa3qHuKaM, MaMsITHUKaM HapOJI0B, MPOKUBAIOIINX B
poaHoi ctpane — Poccuu.

JIyXOBHO-HPABCTBEHHOE BOCIIMTAHHE

JleficTBYIOIINIA U OLIEHUBAIOUIUI CBOE OBEJAEHUE U TIOCTYIIKH, IOBEACHUE U MOCTYIIKH IPYTHUX JHOJEH C
MO3ULIMI TPAJULUOHHBIX POCCUIUCKHUX JyXOBHO-HPAaBCTBEHHBIX EHHOCTEH U HOPM C OCO3HAHUEM
MIOCJIEICTBUH MOCTYIIKOB, JI€ATEJIbHO BBIPAXKAOIINI HENPUATUE aHTUTYMAHHBIX U aCOLIMAJIBHBIX
IIOCTYNKOB, NOBEJAEHUS, IPOTUBOPEYAIINX 3TUM LIEHHOCTSIM.

[TposBrsomuil yBa)KeHNUE K )KU3HU U JJOCTOMHCTBY KaKJO0T0 YEJIOBEKA, CBOOOJIE MUPOBO33PEHUYECKOTO
BBIOOpA M CaMOOTIPEICTICHUS, K TIPECTABUTENSIM PA3IMYHbBIX STHUYECKUX TPYIII, PEIUTHI HAPOIOB
Poccun, nx HaMOHAIBHOMY JIOCTOUHCTBY M PEJIMTHO3HBIM YyBCTBAM C YYETOM COOITIOACHHUS
KOHCTUTYIIMOHHBIX MPaB U CBOOO BCEX TPaXkK/IaH.

du3znyeckoe BOCIUTAHUE, (popMUpPOBaHHE KYJbTYPbI 310POBbS H SMOLMOHAJIBHOI0
Os1aromostyumst




Colmroaromuii mpaBuiia JMYHONW U 00IIECTBEHHOW 0€301MacHOCTH, B TOM YHCIIe 6€30TacHOTO
MOBEICHUS B HUH(OPMAIIMOHHOI cpefie.

[IposiBnsromuii co3HaTeIbHOE 1 000CHOBAaHHOE HETIPUSATHE BPEIHBIX IPUBBIYEK (KypEHUs,
YHOTPEOJIEHUS alTKOT OIS, HAPKOTHKOB, JTIOOBIX ()OPM 3aBUCHMOCTE), IECTPYKTHBHOTO TIOBEJICHUS B
oOmiecTBe u U(POBOIA cpesie, TOHUMAHNUE WX Bpeaa sl (U3HIECKOTO U TICUHXUYECKOTO 370POBBSI.

JIeMOHCTpUPYIOUINI HaBBIKU PeIIEKCUU CBOETO COCTOSAHUS ((PU3HMUECKOr0, IMOLMOHAIIBHOTO,
MICUXOJIOTUYECKOT0), COCTOSTHUS IPYTUX JIFOJIEH C TOUKHU 3peHHs 0€3011aCHOCTH, CO3HATEILHOTO
yHpaBJeHUs! CBOMM 3MOLMOHATIBHBIM COCTOSIHUEM, PA3BUBAIOIINNA CIOCOOHOCTH aAanTUPOBATHCS K
CTPECCOBBIM CUTYAIHsIM B OOIICHNUH, B Pa3HBIX KOJJICKTUBAX, K MEHSIOIIMMCS YCIOBHSIM (COIHMATLHBIM,
UHPOPMAIIMOHHBIM, IPUPOIHBIM).

TpynoBoe BocniuTanue

YBaxkaromuii Tpya, pe3yabTaThl TpyAa, TPYAOBbIe U MPodeccuoHaNbHbIe JOCTUKEHUS CBOUX
3eMJISIKOB, UX BKJIAJl B Pa3BUTUE CBOETO MOCEJIECHHUS, Kpasi, CTPaHbl, TPYJIOBbIE JOCTUKEHHSI POCCUICKOTO
HapoJa.

Bripakaromuyii 0CO3HaHHYIO TOTOBHOCTD K IMOJTYYCHHIO TPO(EeCCHOHAILHOTO 00pa30BaHMsl, K
HEMpPEepPhIBHOMY 00pa30BaHUIO B TEUCHUE KU3HU KaK YCIOBHIO YCIEITHON PO(heCCHOHATLHOMN U
OOIIIECTBEHHON NEATEIILHOCTH.

OpureHTHPOBaHHBII HAa OCO3HAHHBIN BEIOOD chepbl TPY10BOH, MPO(hecCHOHANBHO e TeTbHOCTH B
poccuiickoM o011ecTBe C y4€TOM JIMUYHBIX )KU3HEHHBIX [IJIAHOB, IOTPEOHOCTEN CBOEH ceMbH, O0IIECTBA.

HeHHOCTH HAYYHOI'O IO3HAHUA

JlesiTeIbHO BBIPAKAIOIIHIA TO3HABATEIbHBIC HHTEPECHI B Pa3HBIX MPEIMETHBIX 00J1aCTAX ¢ yUETOM
CBOMX HMHTEPECOB, CIIOCOOHOCTEH, JIOCTHKCHH.

JIeMOHCTpUPYIONIMI HaBBIKA KPUTUYECKOTO MBILIJIEHHUS, OTIPEIEIICHUS] JOCTOBEPHON HAYYHOU
nH(pOPMALMK U KPUTUKU aHTUHAYYHBIX MPECTABICHUN.

Pa3BuBatomuii 1 mpuMEHSIONINN HABBIKK HAOTIOICHNS, HAKOTICHUS 1 CHCTEMaTH3anuu (DakToB,
OCMBICJICHUS OTIbITA B €CTECTBEHHOHAYYHON M TYMAHUTAPHOM 00JIaCTSAX MO3HAHUS, UCCIIEIOBATEIbCKOM
NEATEIBHOCTH.
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