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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydeOHOro Kypca «I'eomerpusi» 0a30BOro ypoBHS ISl 00YYaIOIIHXCS
10 —11 xmaccoB pa3paboraHa Ha ocHOBe DeneparbHOrO roCyAapCTBEHHOTO 00pa30BaTEILHOTO
CTaHJapTa CpemHEero oOmero odpa3oBaHUs, ¢ YU4ETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHHIA,
NPEIbSIBISEMBIX K MaTEMaTHUYECKOMY OOpa30BaHUIO, U TPATUIUN POCCHICKOTO OOpa30BaHUS.
Peaimzamust  mporpaMmbel  00eCHICUMBACT  OBJIAJICHHE  KJIIOYEBBIMH  KOMIICTCHIUSIMH,
COCTABIIIIOLIMMH OCHOBY JUISI CaMOpa3BUTHSl M HEMPEPBIBHOTO 00pa3oBaHHUs, IEIOCTHOCTh
OOMIEKYJIBTYPHOTO, JINYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHSI TMYHOCTH O0YJAFOIIUXCSI.

HEJIX U3YUYEHUSA YYEBHOI'O TIPEJIMETA

BaxHocTh yueOHOro Kypca IeOMETpUM Ha YpPOBHE CpEAHEro oOuero oOpa3oBaHUs
00yCIIOBJIEHa NPAKTUYECKOM 3HAYMMOCTBIO METANpPEAMETHBIX U NPEIMETHBIX PE3YJIbTATOB
0o0y4yeHHs T€OMETPHM B HANpaBJIEHUH JMYHOCTHOTO PAa3BUTHUA oOywaromuxcs, (GOopMHpPOBaHUs
(YHKIMOHATBHON MaTeMaTW4eCKOH TPAMOTHOCTH, HW3YyYCHHs IPYTUX YUeOHBIX JAMCLUIUINH.
Pa3zButne y oOydaromuxcsi MpPaBUIbHBIX MPEACTABIEHUM O CYIIHOCTH U HPOUCXOXKIACHUU
F€OMETPUUECKUX a0CTPaKLMK, COOTHOIIEHUU PEAIbHOTO U HJCAIbHOTO, XapaKTepe OTPaKEHUS
MaTE€MaTHYECKON HAayKOM SIBJIEHUN U IPOLECCOB PEAIBHOIO MHMPA, MECTE TEOMETPUU B CUCTEME
HAayK M pOJIM MaTeMaTU4YeCKOr0 MOJCIHMPOBAHUA B HAy4YHOM IIO3HAHUU U B IIPAKTHKE
croco0cTByeT (OPMHMPOBAHHIO HAYYHOTO MHUPOBO33PEHHUS YYalllUXCsS, a TaKXKe KayecTB
MBILIEHUSI, HEOOXOUMBIX JUIS aJaNTallii B COBPEMEHHOM OOIIeCTBE.

['eomerpus sBisieTCss OAHMM K3 0a30BBIX INPEAMETOB HAa YpPOBHE CpEIHEro OOILero
o0pa3oBaHMs, TaK KaK O0ECIeYMBAECT BO3MOXKHOCTh M3YYCHHUS KaK JHCIUIUINH €CTECTBEHHO-
Hay4HOM HAIIPaBICHHOCTH, TaK U T'YMaHUTapPHOU.

Jlornyeckoe MbIIUICHHE, (HOPMUPYEMOE MPH HM3YYCHHH OOYYAIOIUMHCS TOHSTHHHBIX
OCHOB T'EOMETPUU M TOCTPOCHUM IEMOYKU JIOTUYCCKHX YTBEPXKICHUH B XOJIE PCIICHUS
TEOMETPUYECKUX 3a/iad, YMCHHE BBIIIBUTaTh W OINPOBEPraTh THIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCSL MIPHU PEIICHUHM 3aj7]ad eCTECTBEHHO-HAYYHOI'O IIMKJIA, B YaCTHOCTH M3 Kypca
bu3HKY.

YMEHUE OpUCHTUPOBATHCS B IPOCTPAHCTBE MIPACT CYHIECTBEHHYIHO pPOJIb BO BCEX
o0acTsX AesTenbHOCTH 4YeioBeka. OpHEeHTalus 4YeloBeKa BO BPEMEHH M MPOCTPAHCTBE —
HEOOXOIMMOE YCIIOBHE €ro COIMAIbHOTO OBITHS, (hopMa OTPaKEHUS OKPYXKAIOIIEro MHUpa,
YCIIOBHE  YCHEIIHOTO TIO3HAHWUSI W aKTHUBHOTO MPeoOpa3oBaHHs  JACHCTBUTEIHHOCTH.
OmnepupoBaHHe POCTPAHCTBEHHBIMU 00pazaMu 00BbEIUHSCT pa3HbIe BUIbI yICOHOM U TPYI0BO#
NEeSITeIbHOCTH, SBISICTCS OJHUM M3 NMPO(ECCHOHAIEHO BAXKHBIX KAueCTB, MOITOMY aKTyalbHa
3agada (OpMHUPOBAHUS y OOYUAIOUIMXCS MPOCTPAHCTBEHHOTO MBIIIICHUS KaK Pa3HOBUIHOCTH
00pa3HOTO MBINUICHUSI — CYHOIECTBEHHOI'O KOMIIOHEHTa B IIOJTOTOBKE K MPAKTUYCCKON
JESITeIbHOCTH 10 MHOTHM HATIPABJICHUSIM.

Ilens ocBOEHUS MporpaMMbl yaeOHOTO Kypca «I'eoMeTpus» Ha 6a30BOM YpPOBHE OOyUCHHS
— o0mieoOpazoBarenbHOE M OOIIEKYJIBTYPHOE pa3BUTHE OOYYaroIIMXCs dYepe3 obecredeHue
BO3MOXXHOCTH TPUOOPETEHUS W MCIIOJIb30BAHMS CUCTEMATHYECKUX T'€OMETPHUSCKUX 3HAHWHA U
JICUCTBHH, CTICIIM(UIHBIX TEOMETPHH, BO3MOKHOCTH YCIICITHOTO TPOJODKEHUSI 00pa30BaHUs 110
CHENUANTBHOCTSIM, HE CBS3aHHBIM C IMPHUKJIATHBIM HCITOJIb30BAaHHEM T€OMETPHH.

[Iporpamma 1o reomeTrpur Ha 0a30BOM YpOBHE NpeAHA3HAYCHA IS OOYYaOLIMXCS
CpeIHeW IIKOJbI, HE WCIBITHIBABIIMX 3HAYMUTEIBHBIX 3aTPYJHECHUH Ha YPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydarommuecs Ha 0a30BOM ypOBHE JIOJKHBI OCBOWTH
o0IIMe MaTeMaTHYECKUEe YMEHUsI, CBS3aHHBIC CO CIEIM(PUKONH TEeOMETPHH U HEOOXOIUMBIE JIJIs
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KHU3HHU B COBpeMEHHOM ol1iecTBe. Kpome 3Toro, OHM MIMEIOT BO3MOKHOCTh U3yUUTh F€OMETPHUIO
Oosee ri1yOOKO, €CiIM B JaIbHEWUIIEM BO3SHUKHET HEOOXOIMMOCTh B TEOMETPUUECKUX 3HAHMSIX B
npogecCHOHATBHOM 1eATENbHOCTH.

JlocTrkeHue 1enu 0OCBOGHUS MpOorpaMMbl 00€CTIeYrBAETCs PEILIEHUEM COOTBETCTBYIOLINX
3agad. [IpuoputeTHpIMU 3a1auaMu 0OCBOeHUA Kypca «I'eomeTpun» Ha 6azoBom ypoBHe B 10—11
KJ1accax SIBJISIFOTCA:

e (opMHUpOBaHME TNPEACTABICHUS O TEOMETPUM KaK 4YacTH MHPOBOH KyJIbTyphl U

OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIHUM MUPOM;

e (opMHUpOBaHME TMPEJACTABICHUS O MHOTOTpAaHHMKaX M TelaxX BpaLICHUs Kak o
BOXHEHIIMX MAaTEMATUYECKUX MOJEINSX, TO3BOJISIOIIMX ONUCHIBATE U U3y4aTh pa3Hble
SBJICHHS OKPY>KaIOLIET0 MUPA;

e (dopMHUpOBaHME YMEHHsS PACIIO3HABATh HA YEPTEKAX, MOACISAX M B PEATBHOM MHpPE
MHOT'OI'PAaHHMKH U TeJla BpaIleHUs;

e OBJIQJICHUE METOJaMHU pEeLIeHUs 3ajJjad Ha IOCTPOECHUS Ha HM300paXKeHUAX
MIPOCTPAHCTBEHHBIX (pUryp;

e (opmupoBaHuEe yMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHUSMU O MHOTOIPAaHHUKAX U
TeJax BpallleHUs] U UX OCHOBHBIMHU CBOMCTBAMU;

® OBJIAQJICHUE AITOPUTMAMHU PEIIEHUS] OCHOBHBIX THUIOB 33/1a4; (hOpMUPOBAHHE YMEHUS
IIPOBOAMTH  HECJOXHBIE  JIOKa3aTEJIbHbIE  PACCYXACHHMS B  XOJA€  pEICHUs
CTEPEOMETPUUECKUX 3a]1a4 U 3a/1a4 ¢ IPAKTUYECKUM COJIepKAHUEM;

® Da3BUTHE UHTEIUIEKTYaJbHBIX UM TBOPYECKHUX CIIOCOOHOCTEH  OOydaromuxcs,
II03HABATEJIBHOM aKTUBHOCTH, UCCIIEIOBATEIILCKUX YMEHUH, KPUTHYHOCTH MBIILIICHHUS;

e (opmupoBaHue (HYHKIMOHAIBHOW TPAaMOTHOCTH, PEJIEBAHTHOM IeOMETpUHU: YMEHHE
pacrno3HaBaTh MPOSIBICHUS T€OMETPUUECKUX MOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEH B
peanbHbIX JKU3HEHHBIX CUTYalMsIX W IPU H3YYEHUM JPYTHX Y4eOHBIX MpEIMETOB,
MIPOSIBJIICHUSI 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIMpPOBATh WX Ha S3BIKE
IreOMETPUM M  CO3JaBaTb TIE€OMETPUYECKHE MOJENH, IPUMEHSTh OCBOEHHBIN
reOMETPUYECKUN amnmapaT JJisi pPELIeHUs IPaKTUKO-OPUEHTHUPOBAHHBIX — 3ajady,
MHTEPIPETUPOBATH U OLICHUBATH MOJIYYE€HHBIE PE3YJIbTAThI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTrPaMMBbl SIBJISIETCS] BKIOYEHHUE B KypC CTEPEOMETPUU
B HayaJle €ro u3y4yeHHs 3ajad, pellaeMblX Ha YPOBHE MHTYUTHUBHOIO IO3HAHUS, U
onpenenéHHbIM 00pa3oM OpraHM30BaHHAs paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTMYECKOTO M TPOCTPAHCTBEHHOIO MBIIUICHUS, CTUMYJIUPYET NPOTEKaHHE HHTYUTHBHBIX
IIPOLIECCOB, MOTUBUPYET K JalbHEHILIEMY U3YUEHHIO IPEIMETA.

[Ipenmourenue oOTHAETCS HATAIHO-KOHCTPYKTUBHOMY METOAY OOY4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IIPEIMETHO-NPAKTUYECKON
NesTeNIbHOCTH. Pa3BUTHE MNPOCTPAaHCTBEHHBIX IMPEACTAaBICHUM Yy ywamuxcs B Kypce
CTEpEOMETPUH MPOBOIUTCA 3a CUET PELICHH 33/1a4 Ha CO3JlaHHE MPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OINEpPHpPOBAHUE IPOCTPAHCTBEHHbIMU oOOpazamu. CozgaHue o0Opaza HPOBOAMUTCA C
OTIOPOi Ha HAIJIATHOCTh, @ OTIEPUPOBAHNE 00pPa30M — B YCIOBUSAX OTBJICUEHHS OT HArJSAHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOIO COJIEPIKaHus.

OcHoBHBIE coaepkaTesnbHble JuHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHukn», «IIpsiMble U MJIOCKOCTH B MPOCTpaHCTBeY, «Tena BpameHus», « Bektopsl u
KOOPJIMHATHI B TpocTpaHcTBe». DopMupoBaHHe JOTMUECKUX YMEHUI pacrpenessercs He TOJIbKO
Mo COAep)KaTeIbHBIM JIMHUSAM, HO W TIO TojJaM OOyYeHHS Ha YpPOBHE CpPEIHETO OOIIEero
o0Opa3oBaHUsl.

Conepkanne 00pa3oBaHMs, COOTBETCTBYIOIEE IPEIMETHBIM pe3yJbTaTaM OCBOEHHS
paboueil mporpamMmBbl, pacrpeieI€HHbIM 0 ToAaM 00yUYeHHs, CTPYKTYPUPOBAHO TAKUM 00pa3oM,
YTOObl  OBJAJICHUE TIEOMETPUYECKMMU MOHATUSAMM M HaBbIKAMM  OCYIIECTBIISIOCH
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IOCJIEI0BATENIbHO U IOCTYNATENbHO, C COOJIIOJICHMEM INPUHIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKITIOYAJIMCH B OOIIYIO0 CUCTEMY I'€OMETPUIECKHX MPEACTABICHUN 00yJaromuXxcs,
pacmmpsis 1 yriayounss e€, o0pa3ysi IpOYHble MHOKECTBEHHbIE CBSI3H.

MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun otBoauTcs 2 yaca B HeAento B 10 kinacce u 1 yac B Hepento B 11
KJ1acce, BCcero 3a jiBa roga o0ydenusi — 102 yueOHBIX Jaca.

COJAEPKAHUE YYEBHOI'O NIIPEJMETA
10 KUIIACC

HpﬂMbIe H IIVIOCKOCTHU B IPOCTPAHCTBE

OcHoBHBIE TIOHATUS CTEpeoMeTpun. Touka, mpsiMasi, III0CKOCTh, pocTpaHcTBo. [loHATHe
00 aKCHOMaTHYeCKOM MOCTPOECHUHU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH U CIIEJICTBUS U3 HUX.

B3auMHOE pacnoyioKEeHUE MPSAMBIX B IPOCTPAHCTBE: NEPECEKAIOIIMECS, NTapAJIIeIbHbIE U
cKpemBamIuecss npsaMmbsle. llapannensbHOCTh MNpPsSMBIX M IJIOCKOCTEM B MPOCTPAHCTBE:
NapaJuleJbHble IPSIMbIE B IMPOCTPAHCTBE; IMAPAUICIBHOCTh TPEX MPSIMBIX; [APAJUICIBHOCTD
OpsIMOMl M TUIOCKOCTH. YTJbl C COHAINPaBICHHBIMU CTOPOHAaMH; YIOJl MEXIY HpPSIMbIMH B
npocTpaHcTBe.  IlapaninenbHOCTh  TUIOCKOCTEH:  NapajulelibHblE  IIOCKOCTH;  CBOMCTBA
napajuleNbHBIX TuIockocTel. [IpocTeiiume mpocTpaHCcTBEHHBIE PUTYpPHI Ha MJIOCKOCTHU: TETPadap,
KyO, mapajuieNenuIe]; MoCTPOSHHE CEYCHU.

[lepneHAUKYISIPHOCTh OPSAMOM M IJIOCKOCTH:  TEPIEHIUKYJSpPHbIE MpsIMbIE B
IIPOCTPAHCTBE, INIPSMBbIC IApajUICIbHBIE W IEPHEHIUKYISAPHBIE K IUIOCKOCTH, IPU3HAK
NEPHEHANKYJSIPHOCTA TOPSIMOM M IUIOCKOCTH, TEOpeMa O MNpAMOW NEepHeHAUKYISIPHON
IUIOCKOCTH. YTIbl B MPOCTPAHCTBE: YrOJd MEXKAY MNPSIMOM M IIOCKOCTBIO; JBYIPaHHBIA YIOJI,
JMHENHBIN yroj AByrpaHHoro yria. llepneHaukyisp M HaKJIOHHBIE: PACCTOSHHUE OT TOYKHU J0
IUIOCKOCTH, PACCTOSHUE OT NPSAMOM 10 IUIOCKOCTH, NPOEKIHs (UTYpbl Ha IJIOCKOCTb.
[lepneHAUKyISIPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHAUKYISIPHOCTH ABYX IUIocKkocTel. Teopema
0 TPEX MEPIECHIUKYIIApax.

MHororpanHuKu

IlonsiTME MHOIrOrpaHHUKA, OCHOBHBIE JJIEMEHTBI MHOTIOIPAaHHHUKA, BBIIIYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKU; pa3BEPTKA MHOrorpanHuka. [Ipusma: N-yroiapHas npusma; rpaHu
Y OCHOBAHHS MPU3MBI; MIPsIMasi U HAKJIOHHAsI IPU3Mbl; OOKOBAs U MOJIHAS IOBEPXHOCTh IPU3MBI.
[Tapannenenunesn, nNpsMOYTOJbHBIN Mapasuienenumnen U ero cBoiictea. Ilupamuaa: n-yronbHas
NUpaMuJa, TPaHU M OCHOBAaHUE NHUPaMUJbl; OOKOBas M IOJHAS IOBEPXHOCTh IMHUPaMUJBbI;
npaBUIbHAsl M YCEUEHHas MupamMuga. OJIEMEHTbl Npu3Mbl M nupaMuibl. [lpaBuiibHbIE
MHOTOI'PDAHHUKHU: MOHATHE NPABHWJIBHOIO MHOTOIDAHHMKA; MPAaBWIbHAS IPU3Ma M IPaBUIbHAsS
MUpaMK/Ia; paBUIbHAs TPEYTroabHAs MUpPaMKIa U IPaBUIBHBIN TeTpasap; kyO. [IpeacraBnenue
O IMpaBWIbHBIX MHOTOTPaHHMKAaX: OKTa’Jp, JoJeKa’aAp M uxocadap. CedeHus OpuU3Mbl U
UpamMubl.

CumMeTpusi B IPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIBHO TOYKH, MPSAMOM, IUIOCKOCTH.
DJIEMEHThl CAMMETPUH B TUpaMuAax, napauieiaenuneaax, NpaBuibHbIX MHOTOTPaHHUKAX.

Brruncnenue 31€MEHTOB MHOTOIPaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans 60okoBoi
MOBEPXHOCTU M TOJHOW MOBEPXHOCTU MPSAMOM NPHU3MBbI, IUIOIIA[b OCHOBAaHUM, Teopema O
OOKOBOM TMOBEPXHOCTU TPsMOM mpu3Mbl. Ilnomans OOKOBOW MOBEPXHOCTH U TMOBEPXHOCTH
NPaBWIBHON NUpamMuabl, TeopeMa o IUIom@aau yceu€HHo mnupamuibl. [loHsTHe 006 00BEME.
O0BEM nupamMubl, IPU3MBIL.



[Tonobupie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXIY IUIOMAIASIMH TMOBEPXHOCTEH,
00BEMaMH MTOJIOOHBIX TEJI.

11 KJIACC
Tesa BpaneHus

[{unuHapuueckas TOBEPXHOCTh, O0Opasylolue WIMHIPHUYECKONH IMOBEPXHOCTH, OCh
TAIUHAPUYECKONW TTOBEpXHOCTH. L{umuHap: ocHOBaHUS B OOKOBasi MOBEPXHOCTH, 00pa3yroImas u
0Cb; IJIOIAb OOKOBOI U TOJTHOW MOBEPXHOCTH.

Konnueckasi MoBepXHOCTb, 00pa3ylolMe KOHMYECKOW MOBEPXHOCTH, OChb W BEpIIMHA
KOHUYECKOH moBepxHOCTH. KoHyc: OocHOBaHME M BeplIMHA, OOpa3yomias M OCh; IUIOMAIb
OOKOBOM M TIOJHOW NMOBEPXHOCTU. YCEUYEHHBIN KOHYC: 0Opa3ylolIe W BBICOTA; OCHOBaHUS U
OOKOBAast TOBEPXHOCT.

Cdepa m map: ueHTp, paaumyc, AWAMETp; IUJIOMIATL IMOBEPXHOCTH cdeprl. B3aumuoe
pacrosioxkeHue chepsl U MIIOCKOCTH; KacaTeIbHas MIIOCKOCTh K cdepe; Tiomaas chepsl.

N3o00pakenue Ten BpalieHus: Ha IWIOCKOCTU. Pa3BEépTka HUIMHIpA U KOHYCA.

KomOuHanuu Tten BpalieHHs U MHOTOTPAaHHMKOB. MHOTOTpaHHUK, OINHCAHHBIA OKOJIO
cdepsr; chepa, BOHCaHHAs] B MHOTOTPAHHUK, HITH TEJIO BPAIICHUSI.

[Tonsitue 060 oO0BEMe. OcHOBHBIE CBOWCTBa 00BEMOB Teln. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Tapaiiesienunena u cieAcTBus u3 He€. O0bEM mumHApa, kKoHyca. OOBEM
nrapa ¥ rmiomaab cepsl.

[TomoGuble Tenma B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOUIAIIMH IOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TEN.

Ceuennss uuMauHApa (MapajjieIbHO M NEPHEHIUKYISIPHO OCH), CEYEHUs KOHyca
(mapannenbHOe OCHOBaHUIO M MMPOXOAIIEE Yepe3 BEPIINHY), CEUCHUS 11apa.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mI0cKocTH U B IpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha 4Hcio. PasnokeHuwe BeKkTOpa MO TpPEM HEKOMIUIAHAPHBIM BekTopaM. lIpaBumio
napajuienenunena. Penienne 3anay, CBI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEHUCTBUI C BEKTOPAMHU.
IIpsamoyronbsHas cucrema kKoopauHar B mpocrpaHcTBe. Koopaunatel Bektopa. IIpocrteimme
3aJaud B KOOpIMHATax. Yroia Mexay BekTopamu. CKalsgpHOE NPOU3BEICHHE BEKTOPOB.
Breruucnenue yrioB MexIy NPSMBIMM U IIOCKOCTSAMHU. KOOPIMHATHO-BEKTOPHBIA METOJ IIPH
PELIEHNN T€OMETPUYECKUX 3a/1ay.

IIVTAHUPYEMBIE PE3YJIbTATDBI
JIMHHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3ynbTaThl OCBOEHMSI NporpamMmbl ydeOHoro mnpeamera «Martemarukay
XapaKTEepU3yIOTC:

I'paknanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAKIAHCKOW TMO3MLIMKM OOy4aromierocss Kak akTUBHOTO U
OTBETCTBEHHOT'0 YJIEHa POCCUICKOro OOIIECTBA, MPEJICTaBIEHUEM O MAaTEMAaTHYECKUX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBIEHUI, NpOlEeayp TIpakJaHCKOTO oOIecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COLMAJIbHBIMH WHCTUTYTaMHU B
COOTBETCTBUH C UX (PYHKIHSIMHU U Ha3HAYECHUEM.

IIarpuoTHYeckoe BOCIUTAHHE:



c(OPMHPOBAHHOCTHIO POCCHICKOM IPa)XTaHCKOW UJACHTUYHOCTH, YBOXKEHUS K MPOLLIOMY
U HACTOAUIEMY PpOCCHUHCKOW MaTeMaTHKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHICKMX MAaTEMaTHKOB M POCCHHCKON MAaTeMaTHYECKOH NIKOJbI, K HCIOJIb30BAHUIO 3THUX
JOCTIDKEHUH B IPYTUX HAYKaxX, TEXHOJOTHUX, Chepax IKOHOMHKH.

JIyXOBHO-HPAaBCTBEHHOT0 BOCTIMTAHUS:

OCO3HAaHMEM JTyXOBHBIX IIEHHOCTEH PpOCCHHCKOrO0 Hapoaa; CcPOpMHPOBaHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMsI, ’TUYECKOTO TOBEJCHHUS, CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHHUEM
JOCTIDKEHUM HAayKU M JIEATEIBHOCTHIO YUEHOTO; OCO3HAHWEM JIMYHOTO BKJIA/a B MOCTPOCHHE
YCTOWYHBOTO Oy TIyIIEToO.

JcTeTHYeCKoe BOCIIUTAHHE:

ACTETUYECKUM  OTHOLIEHHEM K  MHUpPY, BKJIIOYas  ACTETHKY  MaTeMaTH4YEeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, peIICHUH, pacCyXICHHUH;,; BOCHPUUMYHBOCTHIO K
MaTeMaTHYECKUM aCIIeKTaM pa3IMYHbIX BUIOB UCKYCCTBA.

dDu3nyecKoe BOCIUTAHHNE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTH4YecKHe 3HaHUS B HHTEpecax
3I0POBOTO M 0Oe30macHoro o0pasza >KM3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO
(3mopoBoe mMMTaHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUH M OTIbIXa, peryisipHas gusnueckas
AKTUBHOCTH); (PU3NYECKOTO COBEPUICHCTBOBAHMSA, TPHU 3aHATUSAX CHOPTHBHO-03I0OPOBHUTEIBHOM
JeSITebHOCTBIO.

TpynoBoe BocriMTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM IIEHHOCTU TPYAOIIOOUS; MHTEPECOM K pa3IMYHBbIM
chepam mpoheCcCHOHABHOW JIEeATEILHOCTH, CB3aHHBIM C MAaTEMAaTHKON W €€ MPHIIOKEHUSIMH,
YMEHHEM COBEpIATh OCO3HAHHBII BbIOOp Oyaymiei npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE
’KM3HCHHBIC TUIAHBI, TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTH4ecKoMy OOpa30BaHUIO U
caM0o00pa30BaHUIO Ha MPOTSHKEHWU BCEH JKU3HU; T'OTOBHOCTBHIO K AKTUBHOMY Y4YacTHIO B
pEIICHUH MPAaKTUIECKHUX 3a/1a4 MAaTeMAaTHIECKON HAIIPABICHHOCTH.

IKOJOrHYecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO DKOJIOTHYECKOW KYJIbTYPHI, NMOHMMaHUEM BJIHSHUS COIUAIBHO-
HKOHOMHMYECKUX TPOLIECCOB HAa COCTOSIHME NPUPOAHOM W COLMAJIBHOW Cpeibl, OCO3HAHHEM
rI00abHOTO  XapakTepa  9SKOJIOTMYECKHMX  MpoOJieM; OpHEHTalMeld Ha  [pPUMEHEHHE
MaTeMaTHYECKUX 3HAHUN JJI pPEelIeHMs 3a/ad B O00JIACTH OKPYXKAarollel cpeibl, TIIaHUPOBAHUS
MOCTYIIKOB ¥ OIICHKH WX BO3MOJKHBIX ITOCIIEJCTBUH TSI OKPY>KAOIIEH CPEIbI.

LleHHOCTH HAYYHOI'0 IO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKH M OOLIECTBEHHON MPAKTHUKH, TOHUMAHHEM MaTeMaTHYECKOW HayKd Kak c(epsl
YEJI0BEUYECKOU NIEeATENIbHOCTH, ITANOB €€ Pa3BUTHUS M 3HAYUMOCTH JJI Pa3BUTHUS LIUBWIM3ALMUU;
OBJIAJICHUEM SI3BIKOM MAaTE€MaTHUKU M MaTeMaTU4YECKOM KyJIbTYpOH KaK CpPEACTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBJISATh NPOEKTHYIO U  HCCIEAOBATENIBCKYIO JI€ITEIbHOCTh
WHAMBUIYAJIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIbTATBI

MetanpeaMeTHBIE pe3yIbTaThl OCBOSHUS MPOTPaMMBbl yaeOHOTO npeamera «MaTtemaTukay
XapaKTePU3YIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMU  HO3HAGAMETbHbIMU  OeliCEUsMU,
VHUBEPCAILHBIMU — KOMMYHUKAMUSHbIMU — OCUCMEUAMU,  VHUBEPCATbHLIMU — Pe2yISIMUGHbIMU
oeticmeusamu.

1) Vnusepcanvhvle noznasamensusle oeticmeusi, obecneuusaiom popmuposanue 6a3068blx
KOZHUMUBHBIX NPOYECCO8 00VUAOWUXCS (0CBOEHUEe MEeMOO008 NOZHAHUSL OKPYICAIOWE20 MUPA;
npUMeHeHUe I02UYeCKUX, UCCTIe008AMeNbCKUX Onepayutl, ymeHul pabomams ¢ uHgopmayuet).
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Ba3oBbIe Jornueckue geiicTBud:

BBISIBJIATh M XapaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKH MAaTEeMaTHYECKUX OOBEKTOB,
MOHSTUM, OTHOIIEHUH MEXIy HOHATUAMHU; (HOPMYIHUPOBATH OMPEIEIICHUS MOHATU;
YCTaHABJIMBAThH CYIIECTBEHHBINA MPU3HAK KJIACCH(HUKAINN, OCHOBAHUS JJIs1 00001IIeHNs
Y CPaBHEHUs, KPUTEPUHU ITPOBOJIMMOIO aHAJIN3A;

BOCIPUHUMATh, (OPMYIUPOBATh U MPeoOpPa30OBBIBATh CYXKJEHUS: YTBEPAUTEIbHBIE U
OTpHLIATENIbHbIC, CIUHIUYHBIC, YACTHBIEC U O0ILKE; YCIOBHBIE;

BBISIBJISITh MAaTEMaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHs B (pakTax,
JAHHBIX, HAONIOJICHUAX W YTBEPXKACHUAX; MpeliaraTh KPUTEPUU JUISl BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JIeJIaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKHU, JE€AYKTHBHBIX U MHJYKTUBHBIX
YMO3aKIIOUeHUH, YMO3AKITIOUCHHUI TI0 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITENILHO JI0KA3aTeNbCTBA MATEMATHUECKUX YTBEPKACHUH (TIpsiMble
U OT TPOTUBHOIO), BBICTpauBaThb AapryMEHTAlUl0, MPHUBOJUTH TPUMEPHl U
KOHTPHPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOIBI;

BbIOMpaTh crnoco0 pelmieHust y4yeOHOM 3agaud (CpaBHHBATh HECKOJIBKO BapHAHTOB
pelieHus, BEIOUpaTh HanboIee MOIXOAAIINA ¢ YIETOM CaMOCTOSTEIBHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBrbIe ucciaenoBarejanLCcKue AeiicTBHA:

UCTIONIB30BaTh  BONPOCHI  KaK  HWCCIEAOBATCILCKUH  WHCTPYMEHT  TIO3HAHUS;
(bopMyIHMpOBaTH BONPOCHI, (PUKCHUPYIOLIME IPOTHBOPEUYHUE, MPOOIEeMy, yCTaHABINBATD
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, APTYMEHTHUPOBATh CBOKO TIO3HIIHIO,
MHEHHE;

MPOBOJUTH CAMOCTOSITENIHO CIUIAHWPOBAHHBIA AKCHEPUMEHT, HCCIEIOBaHUE TIO
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBJICHUS, IPOIEecca,
BBISIBIICHUIO 3aBUCHMOCTEH MEXIYy 00bEKTaMH, SIBJICHUSMH, IIPOLIECCAMU;
CaMOCTOSITENILHO ~ (pOPMYITUpPOBaTh OOOOMIEHUS ¥  BBIBOABI MO  pe3ylibTaTaM
MPOBEAEHHOTO HAOIIOJICHHS, UCCIICOBAaHUS, OIEHHBATh JIOCTOBEPHOCTh MOJIYyYSHHBIX
PE3YIIbTAaTOB, BEIBOJIOB U 00OOIICHMIA;

MIPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE MPOIIECCA, a TAK)KE BBIIBUTATh MPEIOI0KECHHUS
0 €ro pa3BUTUH B HOBBIX YCIIOBHSX.

PabGora ¢ undopmanmeii:

BBISIBIIATE Ae(PUINTHI MHPOPMALINK, TaHHBIX, HEOOXOAUMBIX JJIsl OTBETa Ha BOMPOC U
JUISl PELLICHUS 3aa4H;

BbIOMpaTh HMHG(OPMAIMIO W3 HWCTOYHHUKOB pA3IMYHBIX THUIIOB, AaHAJIM3HPOBATH,
CHCTEMaTU3UPOBATh U MHTEPIPETHPOBATH MH(GOPMALMIO Pa3IM4YHBIX BHIOB U (HOpM
IIpEJICTaBICHMUS],

CTPYKTYpUpOBaTh HH(OpMAIMIO, TMPEICTaBIATh €€ B  Pa3lIMYHBIX (opmax,
WITIOCTPUPOBATh I'pauuecKu;

OLIEHMBATh HAAEKHOCTh MH(GOpPMALMM 10 CaMOCTOATENBHO C(HOPMYINPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvhvie KOMMYHUKAMUBHbBIE OCliCMEUs, 00eCnedusarom cphopmuposaHHOCmb
COYUANBHBIX HABLIKOE 00YYAIOWUXCS.
Oo0menne:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXIEHUS B COOTBETCTBUU C YCIOBHUSAMHU M LEISIMU
OOlIeHUs; SICHO, TOYHO, I'PAaMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
IIICBMEHHBIX TEKCTaX, 1aBaTh MIOSICHEHUs 110 X0y PELICHUs 3a]a4i, KOMMEHTUPOBATh
ITOJIyYE€HHBIN pe3ysbTarT;



B X0JIe 00CYXICHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOI TEMBbI, TPOOJIEMBI,
pemaeMoﬁ 3aJa4u, BBICKA3bIBATh nacu, HAaIICJICHHBIC Ha TIOUCK PCIICHUA,
COTIOCTABJIATh CBOM CYXJCHHUS C CYXICHHAMH JAPYrHMX YYacCTHUKOB JIMAJIOTa,
OoOHapyKUBaTh PA3IMYNE U CXOJCTBO IMO3UIINN; B KOPPEKTHOU dopme GopMynrpoBaTh
pa3HOTIIACHs], CBOH BO3PAKCHHS,

MPEJCTaBIATh PE3YIbTAThl PEIICHUS 3a/1a4yd, YKCIICPUMEHTA, HCCIICOBAHUS, MPOCKTA;
CaMOCTOSITENIbHO BBIOMpATh (hOpMAT BBICTYIUICHHS C Y4€TOM 3a/a4 IMpPE3CHTAlH U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHnuecTBo:

MOHMMATh M HCIIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHUIYAIbHON pabOTHI
IpU pelIeHuH Y4YeOHbIX 3a/Ja4; IPUHHUMATh LEellb COBMECTHOM JAeATeNbHOCTH,
IUTAHUPOBATh OPTaHM3ALMI0 COBMECTHOM paboOTHI, paclpeiessTb BHIBI pPadoT,
JIOTOBAapUBaThCs, OOCYXXIaTh IpOLECC M pe3yiabTaT paldoThl; 0000IaThb MHEHUS
HECKOJBKHX JIOJICH;

Y4acTBOBAaTh B IPYNIOBBIX (hopmax paboTsl (00cyxaeHus, 0OMEH MHEHUH, «MO3TOBbIE
IITYpPMBl» W MHBIE); BBINOJHATH CBOIO YacTb padOTbl U KOOPIMHHPOBATH CBOU
JCUCTBUS C JPYTUMU YWIEHAMHU KOMaH/Ibl; OLICHUBATh Ka4eCTBO CBOETO BKJIAa B OO
IPOAYKT 10 KPUTEPUAM, C(POPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.

3) Vuuseepcanvuvie pecynamugnsle oeticmaus, 0becneyusarom Gopmuposanue CMbiCi108bIX
YCmMAaHoOB0K U HCUSHEHHbLX HABLIKOG IUYHOCTMU.
Camoopranusauus:

COCTaBJIATh IUIAH, aJlTOPUTM pELICHMs 3aJaud, BHIOMpATh CIOCOO PELICHUS ¢ Yy4ETOM
UMEIOIUXCA PECYpcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PELIEHUH ¢ y4ETOM HOBOI MH(OpMAIIHH.

CaMOKOHTPOJIb:

BIIQJICTh HABBIKAMHU TIO3HABATENBbHOM pe(IeKCUU KaK OCO3HAHMSI COBEPILAEMBIX
NEUCTBUM W MBICIUTENBHBIX IPOLECCOB, WX pe3yJlbTaToOB; BIAAETh CIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJIA Tpollecca M pe3yiabTaTa pPElIeHHs MaTeMaTHYeCKON
3a/auy;

MPeBUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU PEIICHUU 33a]aul, BHOCUTh
KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAMIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHHMBAaTh COOTBETCTBUE pe3yiabTaTa IENU U YCIOBHSIM, OOBSICHATH IPUYUHBI
JOCTHKCHHSI WJIM HEIOCTIKEHUS PE3yJbTaTOB JEATCILHOCTH, HAXOIWTh OIIHOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

OrnepupoBaTh NOHATUAMU: TOYKA, IpsAMasi, INIOCKOCTb.

HpI/IMeHHTB AKCHUOMBI CTCPCOMETPUHN U CICACTBUA U3 HUX IPU PCIICHUU I'€COMECTPUUCCKUX

3aaad.

OnepupoBaTh TMOHATHUSAMH: IMAPAUICIBHOCT, M MEPHEHIUKYISIPHOCTh TPSAMBIX |
IJIOCKOCTEH.

KnaccuduimpoBars B3auMHOE PacioioKeHUE MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTRE.

OnepupoBaTh MOHATHAMU: JBYIPAaHHBIA yroj, TpaHW JBYIPaHHOTO yria, pedpo
JIBYTPAHHOTO yTJIa; TUHEHHBIM YroJl ABYTPAHHOTO yIJja; TpaaycHas Mepa IBYTPaHHOIO yTJa.

8



OnepupoBaTh MOHATUSMHU: MHOTOTPAHHHUK, BBIMYKJIBIH M HEBBINMYKJIBI MHOTOTPAHHUK,
3JICMCHTBI MHOFOFpaHHI/IKa, HpaBI/IJ'H)HI)II\/'I MHOFOFpaHHI/IK.

Pacrnio3HaBaTh OCHOBHBIC BHJIbI MHOTOTPAHHHKOB (ITUpaMUa; MpH3Ma, MPSIMOYTOJIbHBIN
napajuiesenumnes, Kyo).

KnaccuduimpoBaTh MHOTOTpaHHHKH, BBIOMpas OCHOBAaHHUA JJs  KIacCU(UKALUU
(BI)IHYKJ'IBIC nu HeBI)IHYKJ'II)Ie MHOFOFpaHHI/IKI/I; HpaBI/IJ'II)HI)Ie MHOFOI”paHHI/IKI/I; prIMBIG nu
HAKJIOHHBIE MPU3MBI, TapaIeICIUTICIbI).

OHGpHpOBaTB IIOHATUSIMUA: CGKYHIaSI IINIOCKOCTh, CEUCHUEC MHOFOFpaHHI/IKOB.

OOBSICHATH MIPUHIIMITBI TIOCTPOSHUS CEUCHUH, HCTIONIb3YysI METOI CIIEIOB.

CTpOI/ITB CCUCHUS MHOFOFpaHHPIKOB METOJOM CJICAO0B, BBLIIIOJIHATH (BI)IHOCHI)IG) IIJIOCKHEC
YEepTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

PeHIaTI) 3aJa4yl Ha HaAXO0XICHUC FGOMeTpI/I'—I€CKI/IX BCIIMYUH 110 o6pa3uaM NN
aNropuT™MaM, MPUMEHSST U3BECTHbIE AaHATUTHUYECKHE METONbl MPU PEUICHHH CTaHAAPTHBIX
MATEMATHUYCCKUX 3a4a4 HaA BBIYHUCIICHUC paCCTOHHI/II\/’I MC}K}ly ABYMsI TOYKaMH, OT TOYKH [0
IPSIMOM, OT TOYKHU J0 TUIOCKOCTH, MEXIY CKPEIINBAIOIIUMUCS TIPSIMBIMHU.

PeHIaTI) 3aJauyil Ha HaAXO0XICHUC FGOMeTpI/I'—I€CKI/IX BCIIMYUH 110 o6pa3uaM NN
aNropuT™MaM, MPUMEHSS W3BECTHHIC AaHAJTUTHUYECKHE METONbl MPU PEUICHHH CTaHAAPTHBIX
MAaTEMATHUYCCKHUX 3aJa4Y Ha BBIYHCJIICHUC er'IOB Me)K)Iy CKpGHII/IBaI-OHII/IMI/ICﬂ prIMBIMI/I, MC)K}Iy
MPSIMOM U TIOCKOCTBIO, MEXKAY TUIOCKOCTSIMH, TBYTPAHHBIX YTIIOB.

Bbraucisate 00bEMBI M TUIOIIAIA TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPU3Ma, MHpaMHUIa) C
npUMEHeHHeM (opMyl; BBIYMCIATH COOTHOILCHHMS MEXIy IUIOMAAIMU IOBEPXHOCTEH,
00BbEéMaMK TOJJOOHBIX MHOTOTPAHHUKOB.

OHepI/IpOBaTB IIOHATUSAMU. CI/IMMeTpI/ISI B HpOCTpaHCTBe; I.IeHTp, OCb MU IINIOCKOCTH
CUMMETPUH; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (DUTYPBI.

W3Bnekatpb, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH MHPOPMALIUIO O MPOCTPAHCTBEHHBIX
reOMETPHYCCKHUX (PUTYpPAX, MPEACTABICHHYIO HAa YepTekKaX U PUCYHKaX.

[TpumensaTe reomerpuueckue (akTbl JUIs pPELICHUS CTEPEOMETPHUECKUX — 3ajad,
MPEJITOJIATafOIMX HECKOJIBKO IIIaroB PEMICHHS, €CJIM YCJIOBHS IPUMEHEHHUS 3aJIaHbl B SBHOU
dopme.

[TpuMeHSTh TPOCTEHIINE MPOTrPAMMHBIC CPEJICTBA M DJICKTPOHHO-KOMMYHHKAIIHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUIECKHX 3a/1a.

[TpuBOIUTE TpHUMEpPHl MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B TPUPOJAC | IKU3HH,
pacmo3HaBaTh MPOSBIICHUE 32aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHsITh TOMy4YEHHBbIC 3HAHHMS HA MPAKTUKE: aHATW3UPOBATh PeajbHbIE CUTYyallud U
OPUMEHSATh  W3YYEHHBIE TMOHATHA B  IMpOlleCCe IOMCKA  PEHICHUS  MaTeMaTHYEeCKU
c(hopMyJIMPOBAaHHON MPOOJIEMBI, MOJECIUPOBATH pPEaJbHbIE CUTYallMd Ha S3bIKE TE€OMETpUH,
UCCJIEI0BATh MOCTPOEHHBIE MOJIENU C HMCIOJIB30BAHUEM T'€OMETPUUYECKHUX IMOHATUU U TEOPEM,
amnmapara anredpsbl; peniaTtb NpakTUYeCKUe 3a1a4u, CBI3aHHbIE C HAX0XKJACHUEM FeOMETPHUECKHUX
BEJINYUH.

11 KUIIACC

OnepupoBatb HOHSTUSAMU: LMIMHAPUYECKas] IIOBEPXHOCT, oOpa3yromue
LWIMHAPUYECKON MOBEPXHOCTH; LIMIIMH/P; KOHUYECKas IOBEPXHOCTh, 00pa3yroline KOHNIeCKON
MOBEPXHOCTH, KOHYC; chepruiecKas HOBEPXHOCTb.

PacrnioznaBaTh Tena BpameHus (UIMHIP, KOHYC, chepa u map).
OOBSICHATH CIIOCOOBI MOJTYYEHUS TeJl BpallleHuUs.
KnaccugunupoBats B3auMHOE pacnojokeHue cepsl U MI0CKOCTH.



OnepupoBaTh MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBHICOTA CETrMEHTA;
IapOBOM CJIOM, OCHOBaHME MIAPOBOTO CJI0S, BBICOTA IAPOBOTO CJIOS; IAPOBOM CEKTOP.

Boeruncnsate 00bEMBI U TIOIMIATU TTOBEPXHOCTEH TeN BpallleHUs, TEOMETPUUYECKUX TENl C
npuMeHeHueM Gopmyi.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHK, BIUCAHHBIA B chepy M OMHMCAHHBIN OKOJO
cdepsl; cdepa, BIMCaHHAs B MHOTOTPAHHUK WJTU TEJIO BPAILICHHUS.

BBIYHCIATE COOTHOIICHHUS MEXAY IUIOMIAIMU TOBEPXHOCTEH M 00bEMaMu MOJO0OHBIX
TeN.

N3o0paxath u3ydaembie (UTYpHl OT PYKH M C TPUMEHEHHEM MPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BrINONmHATE (BBIHOCHBIC) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (pUTYp: BHUI
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUEHHUS TEJ BPAIICHHUS.

W3Brekatb, MHTEPIPETUPOBATh U MPEOOPA30BBIBATE HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUYECKUX PUTYpax, MPEACTABICHHYIO Ha YepTexaxX U PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBITTOTHATE TEUCTBUS CIIOKEHUSI BEKTOPOB, BEIYMTAHMS BEKTOPOB M YMHOXKCHHS BEKTOpa
Ha YKCJI0, OOBICHITH, KAKUMU CBOMCTBAMU OHH 00JIAAt0T.

[IpuMeHATh MpaBUIIO NapauIeIICIIAIIE A,

OnepupoBaTh MOHATUSIMU: JEKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOAYIb
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpPA, YroJ MEXKJy BEKTOPAMH, CKaISIPHOE
MPOU3BEJICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxonute cymmy BEKTOPOB M IPOU3BEICHUE BEKTOpPA HA YUCIIO, YIOJl MEXIY BEKTOpamH,
CKaJIIPHOE MPOU3BEACHHUE, PACKIIAIbIBATH BEKTOP IO JABYM HEKOJUIMHEAPHBIM BEKTOPAM.

3ajaBaTh IVIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPIMHAT.

[IpumensiTb reoMerpuueckue (aKThl I PEIICHUS CTePEOMETPUYECKHX — 3ajad,
MIPEANOIAraloIIMX HECKOJBbKO INAroB PEIICHMs], €CIM YCIOBHUsS NPUMEHEHUs 3aJaHbl B SIBHOM
dopwme.

Pemate npocreiimme reoMeTpudecKue 3a1aul Ha IPUMEHEHNUE BEKTOPHO-KOOPAUHATHOTO
METO/1.

Pemate 3agaunm Ha JOKa3aTeIbCTBO MAaTEMaTUYECKUX OTHOLUIEHUH M HAXOXICHUE
TEOMETPHUYECKHUX BEIUYHMH 10 00pa3laM WM aJrOpUTMaM, MIPUMEHSS U3BECTHBIC METOJbI TpU
PELICHUH CTAaHJIAPTHBIX MATEMATUYECKUX 3a4a4.

[IpumeHsaTs mpocTellline MpOorpaMMHbBIE CPEJICTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI IIPU PEUIEHUHU CTEPEOMETPUYECKUX 3a1a4.

[TpuBoauTh nOpHUMEpPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U JKU3HH,
pacno3HaBaTh MPOSIBJICHNE 3aKOHOB F'€OMETPUH B UCKYCCTBE.

IIpyuMeHsTh NOJTyYEHHBbIE 3HAHUS Ha NPAKTUKE: aHAJIW3MpPOBATh pEabHbIE CUTyalluu U
NPUMEHATh  W3YYEHHBbIE IMOHATHA B  MpOLlECCE IOMCKA PEHIEHUS MaTeMaTUYEeCKU
chopMyIHpPOBaHHONW MPOOIEMBI, MOJCTUPOBATh pPEATbHbIE CUTyalluUd Ha S3bIKE T'€OMETPHH,
HCCJIEN0BATh NOCTPOEHHBIE MOJIENIN C HMCHOJb30BAHUEM TI'€OMETPUUYECKHX IMOHATHUA U TEOPEM,
anmapara anreOpbl; penaTh NPakTHIeCKUe 3a7aui, CBI3aHHbIE C HAXOXKICHUEM I'eOMETPUIECKIX
BEJINYUH.

TEMATHYECKOE INTAHUPOBAHUE

TemaTtuueckoe IJIAaHUPOBAHUE COCTABJICHO C Yy4CTOM pa60qel71 nporpaMmsbl BOCITUTAHUA.

[ToTeHan JaHHOTO Y4eOHOTO MpenMeTa 00eCeYrBaCT PEANTHU3AIHIO CIIETYIONINX [IEIEBBIX
IPUOPUTETOB BocnuTanus ooyvaromuxcsa COO:

IleneBbie OpUEHTUPBI PE3YIBTATOB BOCIIUTAHUS
10



1. Fpa)K,[[aHCKO'HanI/IOTI/I‘leCKoe BOCIIUTAHUC!

3HAIOUIMHA M JTIOOSAIIMNA CBOIO Mallyl0 POJAMHY, CBOM Kpail, HIMEIONIUI MpeacTaBIeHHE O
Ponune — Poccun, ee Tepputopun, pacioyiOKEHNH;

CO3HAIOUIMI TMPUHAIISKHOCTh K CBOEMY Hapoay M K oOmHoctu Tpaxkian Poccuw,
MPOSIBJISIONINN YBaXKEHUE K CBOEMY U IPYTMIM HApoAam;

MOHUMAIOIIUK CBOIO COIPUYACTHOCThH K MPOIUIOMY, HACTOALIEMY U OyaylieMy pOaHOTO
Kpas, ceoerd Ponunsl — Poccun, Poccuiickoro rocynapctsa;

MIOHMMAIOIINI 3HAaYEHUE TPAKIaHCKUX CUMBOJIOB (TOCYapCTBEHHas cuMBoMKa Poceun,
CBOETO pErvoHa), Mpa3JHUKOB, MECT MOYUTAHHUS TE€POEB W 3alIMTHUKOB (OTedecTna,
MIPOSIBIISAIONINI K HUIM YBaXXCHHUE;

MMEIOIIMI MepBOHAYaIbHbIE MPEACTABICHUS O IpaBaX M OTBETCTBEHHOCTH YEJIOBEKA B
o0IIecTBe, TpaXJaHCKUX MpaBaxX U 00s3aHHOCTSIX;

MPUHUMAIOIIMKA y4YacTHe B JKM3HHM Kiacca, 001eoOpa3oBaTeNbHOM OpraHu3alii, B
JOCTYIHOM II0 BO3pacTy COLMAIbHO 3HAUUMOMN JESITEbHOCTH.

2. J_IYXOBHO'HpaBCTBCHHOC BOCIIUTAHUC!

YBaKAOIINAN TyXOBHO-HPaBCTBEHHYIO KYJIBTYPY CBOE€HM CEMBbH, CBOETO HApPOJ1a, CEMEHUHBIE
LIEHHOCTH C YY€TOM HAllMOHAJIbHOM, PEJTUTMO3HOM ITPUHAJIEKHOCTH;

CO3HAIOIINN EHHOCTh Ka)KJI0M YEeJIOBEYECKOW KWU3HU, TPU3HAIOIINN UHINBUAIYaIbHOCTD
U JOCTOMHCTBO Ka)0r'0 YEJIOBEKA;

NOOpOXKeNaTeNbHbIN, MPOSIBISIIOIMINN CONEepeXKUBaHHE, TOTOBHOCTh OKa3bIBaTh MOMOIIb,
BBIPKAIONIUI HEMPUATHE MMOBEACHUS, TPHUUHSIONETO (PU3NISCKUN U MOPATIbHBINA Bpe/I
JIPYTUM JIFOASM, YBAXKAOIIUI CTapIIuX;

YMEIOUIUN OLIEHMUBATh MOCTYNKHU C MO3ULUHUHA UX COOTBETCTBUS HPABCTBEHHBIM HOpPMaM,
OCO3HAIOLIUN OTBETCTBEHHOCTH 33 CBOU MTOCTYTIKH;

BIQJCIOMNUNA TPEACTABICHUSAMH O MHOTOOOpa3uu  SI3BIKOBOTO M KYJIBTYPHOTO
npocTtpancTBa Poccun, nMeromuii nepBoHavyaibHble HABBIKM OOILIEHUS C JIFOJBMH Pa3HbIX
HapOJ0B, BEPOUCIIOBEAAHUN;

CO3HAIOIINKA HPABCTBEHHYIO M 3CTETHUYECKYIO LIEHHOCTbH JINTEPATypbl, POAHOTO SA3BIKA,
PYCCKOTrO S13bIKa, TPOSIBIIAIOLIMN HHTEPEC K YTEHUIO.

3. DcTeTHYECKOE BOCIIUTAHUE:

CIOCOOHBIN BOCHPUHMMATh W YYBCTBOBATh MPEKpPACHOE B OBITY, MPUPOIE, HUCKYCCTBE,
TBOPYECTBE JIKOJIEH;

MPOSIBJISIONINNA MHTEPEC M YBAKEHHE K OTEYECTBEHHOM M MHUPOBOU XYJI0KECTBEHHOM
KYyJIBTYpE;

MPOSIBJSIONINNA CTPEMJIEHHE K CaMOBBIPDQXXEHHIO B Pa3HbIX BHJIAX XYyJI0KECTBEHHOM
NEesATETLHOCTH, UCKYCCTBE.

4. ®wusmueckoe BOCHUTAHUE, (POPMUPOBAHUE KYJIBTYPbl 3J0pPOBbS M 3MOIMOHAILHOTO
Onaromnonyyus:

OepeKHO OTHOCAIIMICS K (PU3MUECKOMY 370POBBIO, COOMIOAAIOIINN OCHOBHEIE MpaBHIIa
30pOBOr0 M Oe30macHOro s ce0s W IPYyrux Jrojeil oOpasza >KW3HH, B TOM YHCIIC B
MHPOPMALIMOHHOM cpee;

BJIQJICIOMIUNA OCHOBHBIMU HAaBbIKAMHU JIMYHOM M OOIIECTBEHHON T'MTMEHBI, 0€30MacHOro
MOBE/ICHUS B OBITY, IPUPOJIE, OOIIECTBE;

OpUEHTHPOBAaHHBIH Ha (U3MUECKOE pPAa3BUTHUE C YYETOM BO3MOXKHOCTEH 3/10pOBBA,
3aHATUS PU3KYIBTYPOH U CHOPTOM;

CO3HAIOIIMKA ¥ MPUHUMAIOIIUN CBOIO TOJIOBYIO MPUHAMICKHOCTh, COOTBETCTBYIOIIUE €I
ncuxo(u3nuecKre U MOBeIeHIeCKIEe 0COOEHHOCTH C YIETOM BO3pacTa.

5. TpynoBoe BocIIUTaHUE:

CO3HAIONUIUM IIEHHOCTh TpyHda B )KU3HHU YCJIOBCKA, CCMbU, O6IJ.[€CTBa;
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e MPOSBJAIOIIMI yBaK€HUE K TPYIY, JIOJSAM Tpynaa, OepekHOe OTHOILIEHHE K pe3yJbTaTaM

TpyZJa, OTBETCTBEHHOE NOTPEOIICHUE;
e TPOSBISIONIINA UHTEPEC K Pa3HbIM MPO(ecCHsiM;

e YYAaCTBYWOIIMA B pa3IUM4HBIX BHJAX JOCTYIHOTO IIO BO3pacTy TpyAa, TPYAOBOU

NEATEIILHOCTH.
6. DKOJOTHYECKOE BOCIIUTAHUE:

. HOHI/IMaIOI_HI/II\/'I HOCHHOCTDL IIPUPOAbLI, 3aBUCHUMOCTDb JKU3HH HIO,HGI;’I OT IMPUPOJbI, BJIMIHUC

JrO/IeH Ha MIPUPOJLY, OKPYKAIOIIYIO CPELLY;

e TIPOSBISIOUINI JTI000Bb M OEpexHOE OTHOIIEHHE K MPHUpOJE, HEMpHUITHE ACHCTBUIA,

MPUHOCAIINX BPE]] MPUPOJIE, OCOOCHHO KUBBIM CYIIECTBAM;

. BBIpa)KaIOI_HI/Iﬁ TOTOBHOCTE B CBOCH ACATCIIBHOCTH NPUACPKUBATHCA 3KOJOTMYCCKHUX

HOPM.
7. 1LleHHOCTh HAYYHOT'O O3HAHMS:
e BBIP@XKAIONIMN TO3HABATEILHBIE HWHTEPECHl, AKTUBHOCTD,
CaMOCTOSTEJIbHOCTh B MO3HAHUM, UHTEPEC U YBAXKEHHUE K HAYUYHBIM 3HAHUSIM, HAYKE;

JIF0003HATEILHOCTE

n

e 00JAJAIONINIA TIePBOHAYAIBHBIME TIPEICTABICHUSMH O MPHPOTHBIX H COIMAIBHBIX
00BEKTax, MHOr00Opa3uu OOBEKTOB W SIBJICHUN NPHUPOIBI, CBA3M KMBOH M HEXHUBOH

MIPUPOJIBL, O HAYKE, HAYYHOM 3HAHWH;

° I/IMeIOH_[I/Iﬁ NEpBOHAYAJILHBIC HABBIKU H8.6JIIOILCHI/II71, cucreMaru3saliluia U OCMBICICHHUA

OTIbITa B €CTECTBEHHO-HAYYHOUM U TYMaHUTAPHOM 00J1acTAX 3HAHMUSL.

10 KJIACC
No Paznen/rema Kon-Bo Kon-Bo Nudopmanus Hesren
/o YacoB | OLIEHOYHBIX 00 3JIEKTPOHHBIX BHOCTh
poueayp yaeOHo- yUuTeNl
METOMYECKUX ac
Matepuanax (3OP u | yuérom
LIOP) paboue
i
nporpa
MMBbI
BOCITUT
aHMs
bubnnoreka IIOK | 2,3,7
1 | BBeneHue B CTEpEOMETPHIO 10 https://m.edsoo.ru/1c2
09e37
IIpsmble W IUIOCKOCTH B Bubmaoreka 1IOK | 3,6,7
2 | mpoctpanctBe. [lapamienbHOCTB 12 1 https://m.edsoo.ru/1c2
MPSIMBIX U TIOCKOCTEH 09e37
bubmmoreka IIOK | 1,3,7
3 E;g:;:il/;ynﬂp HOCTE TPAMBIX 12 https://m.edsoo.ru/1c2
09e37
Vrnel  Mexay — NOpsAMBIMA U bubmorexa  HOK | 2,3, 6,7
4 TOCKOCTAMIL 10 1 https://m.edsoo.ru/1c2
09e37
bubmuoreka  I[OK | 1,2,3,
5 | MHororpanHuKu 12 1 https://m.edso00.ru/1c2 6,7
09e37
6 | O0BEMBI MHOTOTPaHHUKOB 7 1 bubnnorexa [HOK 1’6?’73’
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. Bubnuoreka OK| 1,23,
7 Hosroperue: COUCHMH, 5 1 https://m.edsoo.ru%llCZ 6,7
pacCTodAHNA U YTIJIbI 09e37
OBIIEE KOJIMYECTBO YACOB I10 68 5
I[TPOIT'PAMME
11 KJIACC
Paznen/Tema Kon-Bo Kon-Bo WNudopmanus Hesrens
Ne 9YacoB | OIIGHOYHBIX | 00 AJIEKTPOHHBIX HOCTh
/i npoueayp yue6HO- yuuTens
METOAMYECKIX ¢ yuétoM
matepuanax (3OP | paboueit
u [IOP) nporpam
MbI
BOCIIHTA
HUA
bubnnoreka IIOK 3,7
1 | Tema BpamieHus 12 https://m.edsoo.ru/1
c209e37
bubmmorexa [IOK | 3,6,7
2 | O0ObEMmBI TEN 5 1 https://m.edsoo.ru/1
c209e37
bubanorexa IIOK | 1,3,6,7
3 Bekroper  m koopauHaTel B 10 1 https://m.edsogrull
POCTPAHCTBE 20937
bubanorexa IIOK | 3,6,7
4 Hosroperine, 00606meHHe’ 7 1 https://m.edsogrull
cucreMatrusanus 3HaHUN c209e37
OBIIEE KOJIMYECTBO YACOB I1O 34 3

ITPOT'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KVIACC

Kox
NpoBepPsIeMOro
pe3yJbTara

7
7.1

7.2

7.3

7.4

7.5

7.6

1.7

7.8

7.9

7.10

7.11

7.12

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTeIbHO MPOrpaMMbl CPeTHEro 0011Iero 00pa3oBaHus

I'eomerpus

OnepupoBath NOHATUSAMU: TOUKA, PsAMas, INIOCKOCTb

[IpyuMeHSITh aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX MPH PEIICHUU
reOMETPHUECKUX 3aJ1a4

OnepupoBarth MOHATHSAMH: TMapPaNIEIPHOCTh W MEPHEHANKYISIPHOCTH
MPSIMBIX U IJIOCKOCTEMN

KnaccudummpoBarh B3auMHOE pacIiONOKEHUE MPSIMBIX M TUIOCKOCTEH B
MIPOCTPAHCTBE

OnepupoBath MOHSATUSMU: ABYTPAHHBIN yroJl, TPAaHU JABYTPAHHOTO YIJIa,
pedpo ABYrpaHHOTO yIiia, JMHEHHBINA YroJl JBYTPaHHOTO yIiia, TpaaycHast
Mepa IBYTpaHHOIO yria

OnepupoBaTh MOHSATUSMU: MHOTOTPAHHHK, BBIMYKIIBI M HEBBITYKIbIT
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHUKA, TPABUIIBHBI MHOTOTPAHHUK
Pacrio3naBaTh OCHOBHBIC BHIBI MHOTOTPAaHHUKOB (TIMpaMuia, TpU3MA,
MPSIMOYTOJIbHBIN Mapajuiesenune, Kyo)

KnaccupummpoBaTe  MHOTOTPaHHMKH, BbIOMpas  OCHOBaHUS  AJis
KiIaccupuKanuyd  (BBIMYKJIBIE W HEBBINYKJIbIE  MHOTOTPAaHHUKH,
MpaBWIbHbIE MHOTOTPAHHUKH, TPSMbIE W  HAKIOHHBIE MPHU3MBL,
napajuieJICTUuIe b))

OnepupoBatb TTOHSITHSIMH ceKymiast TUIOCKOCTH, CeueHue
MHOTOTPaHHUKOB

OOBSCHATh TPHUHIUIBI  TOCTPOCHUS  CEYCHWH  MHOTOTPAHHUKOB,
UCHOJb3Yys METOJ CJIE/I0B

CtpouTh ce4YeHHs MHOTOTPAaHHUKOB METOJIOM CIIEAOB, BBINOJIHATH
(BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYP:
BHJI CBEPXY, COOKY, CHU3Y

Pemarp 3agaun Ha HaxXOXACHUE ICOMCTPUUCCKUX BCIWYUH I10 06pa3uaM
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7.13

7.14

7.15

7.16

7.17

7.18

7.19

7.20

11 KJIACC

WK aJIrOpUuTMaM, IMPUMCHAA H3BCCTHBIC AHAJTIUTHYCCKUC MCTOAbI IIPpU
pPEIICHUKU CTAaHAAPTHBIX MAaTEMATHUYCCKHUX 3aJad Ha BBIYHCIICHHC
paCCTOHHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOYKHU 0 HpSIMOfI, OT TOYKH 10

IIOCKOCTH, MCKAY CKPCIIUBAOIUMHUCS MMPAMBIMHA

Pemate 33124 Ha HaX0XJI€HHE T€OMETPUUECKUX BEIWYHH MO 00pa3iam
WU aNroOpuTMaM, INPUMEHsSI WU3BECTHBIE AHAJIUTHUYECKUE METObl IIPH
pelICHUU CTaHJAPTHBIX MATEMAaTUYECKUX 3a1a4 Ha BBIYKMCICHUE YIJIOB
MEXKIY CKPELIMBAIOIIUMHUCI IPSIMBIMH, MEXAY INPSMONH U INUIOCKOCTBIO,

MEX/1y TIOCKOCTSIMH, IBYTPAHHBIX YTJIOB

Bbuncnare 00bEMBI M IUIOIIAAM ITOBEPXHOCTEH MHOI'OI'PAaHHHMKOB
(mpu3ma, mupamMua) ¢ MPUMEHEHHEM (OPMYII, BEIYUCIATH COOTHOIICHUS
MEXIY IIOUIaAIMH MTOBEPXHOCTEH, o0bEMaMu OJ00HBIX

MHOTI'OrpaHHUKOB

OHepI/IpOBaTB MOHATUAMU: CUMMCTPHUA B MPOCTPAHCTBE, LCHTP, OChb U

INIOCKOCTb CUMMETPHUHU, HHCHTP, OCh U INIOCKOCTb CUMMCTPHUH (1)I/Il"prI

N3Bnekath, npeoOpa3oBbIBaTh U HMHTEPIPETUPOBATH HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYypax, MNPEACTABICHHYI Ha

YepTekKax U pUCYHKax

[TpumensTh reomeTpuveckrue (GaxKThl IS PEIICHUS CTEPEOMETPHUYECKUX
3a/1a4, MPEANONAraloluX HECKOJIbKO WIaroB pPEIICHMs, €CIHA YCIOBHUS

MIPUMEHEHHUS 3aJ1aHbl B IBHOU opMme

[IpuMeHATH mpocTEWIIE TPOrpaMMHBIE CPEACTBA W DIIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPECOMCTPUUICCKUX 3a/1av

HpI/IBOI[I/ITB MMPpUMCPbI MATCMATUYCCKHX SaKOHOMepHOCTeﬁ B IIpUpoAC U

JKU3HH, PACIIO3HABATh MMPOABJIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

[IpuMeHATh NOTyYECHHBIE 3HAHUS HA IIPAKTHUKE: aHAJTU3UPOBATH pealbHbIC
CUTyallUd W IIPUMEHATh H3YyYCHHBIE IIOHATHSA B IIPOLIECCE ITOUCKA
peueHus MaTE€MaTUYECKH chopMyITHpOBaHHON po0JIEMBI,
MOZCIIMPOBATh PEAIbHBIE CUTYALlMU HA S3bIKE I'€OMETPUHU, UCCIIEN0BAThH
IIOCTPOEHHBIE MOJENIH C HCIOJIIb30BAHUEM T'€OMETPUYECKUX IOHATUU U
TEopeM, amnmnapara ajareopsl, pelaTh MPaKTUYECKHE 3a7a4H, CBSI3aHHbBIE C

HaXO0XXIACHUCM I'COMECTPUICCKUX BCINYNH
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Kon

HpOBepfleMbIe NpeAMETHBIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM

NpoBepPsIeMoOro .
o0pa3oBaTe/ILHOI MPOrpamMMbl CpeiHero 001ero o0pazoBaHus
pe3yJabTarta
6 I'eomerpus
OnepupoBaTh NOHATHAMU: IUIMHIPUYECKast TOBEPXHOCTh, 00pa3ylolye
6.1 IMHAPUYECKOW TMOBEPXHOCTH, NWIMHIP, KOHHYECKAs IMOBEPXHOCTD,
' oOpasylonMe  KOHHUYECKOW  TOBEPXHOCTH, KOHYC, cdepuieckas
HOBEPXHOCTh
6.2 PacnoznaBate Tena Bpamenus (MUIUHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CIOCOOBI MTOTYYSHHS TEJT BPALCHUS
6.4 KnaccuduimpoBats B3auMHOE pacoioKeHne cepsl U TTOCKOCTH
OnepupoBaTh MOHATHAMHU: IIAPOBOH CErMEHT, OCHOBAaHHE CETMEHTA,
6.5 BBICOTa CErMEHTa, ILIApOBOW CIIOM, OCHOBAHHE IIAPOBOIO CJIOSI, BHICOTA
IaPOBOTO CJIOs1, IAPOBOM CEKTOP
6.6 Borancnate 00BbEMBI M IUIOMIAMM TOBEPXHOCTEW TeNl BpaIICHUS,
' TreOMETPUUECKUX TeJl C IPUMEHEHUEM (HOPMYJT
OnepupoBaTh TOHSATHSIMH: MHOTOTPAHHUK, BIIMCAaHHBIH B cdepy H
6.7 OTIMCaHHBIN OKOJIO cdepsl, cdhepa, BMUCaHHAS B MHOTOTPAHHUK UJIH TEJIO
BpALLEHUS
6.8 BbMUCIATE  COOTHOHICHMST MEXAY IUIOIAASMU TIOBEPXHOCTEH W
' 00BbEMaMU MOOOHBIX TET
6.9 N300paxkaTh m3ydaemble GUIypbl OT PYKH U C MPUMEHEHUEM IMPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BrImMonHATE (BBIHOCHBIE) TUIOCKHE YEpPTEKH W3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUTYp: BUJ CBEpPXYy, COOKY, CHU3Y; CTPOUTh CEUCHMS Tel
BpaIICHHUS
W3BnekaTh, MHTEPIPETUPOBATH M NpeoOpa3oBbIBaTh HH(OPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKHX (UTypax, MPEACTABICHHYIO Ha
YepTekax U pUCyHKax
[IpumensTs reomMeTprueckue (akThl ISl PELICHUS CTEPEOMETPHUECKUX
6.12 3a/1a4, MPENOoNaraloluX HECKOJBKO IIaroB pELICHHS, €CJIU YCIOBUS
IpUMEHEHHUs 3aaHbl B SBHOH (popme
6.13 OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE
6.14 BbInonHAT AEHCTBUS CIIOKEHHMS BEKTOPOB, BBIYMTAHUS BEKTOPOB H

YMHOXCHHUA BCKTOPAa Ha YHCIIO, O6’L$ICH$ITB, KaKHMH CBOMCTBAMH OHHU
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6.15

6.16

6.17

6.18

001a7a10T

[TpumeHsTh MpaBUIIO apajuICTeHIeIa TIPU CII0KCHHH BEKTOPOB
OnepupoBaTh MOHATUSAMH: JICKAPTOBBI KOOPJAWHATHI B IPOCTPAHCTBE,
BEKTOpP, MOJYJh BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJWHATHI BEKTOPA,
yroJl MEXKIy BEKTOpaMH, CKaJsIpHOE IMPOU3BEICHHUE BEKTOPOB,
KOJUTHHEApHbIE U KOMITJIAHAPHBIC BEKTOPBI

Haxoaute cymMMy BEKTOPOB U TPOM3BEICHUE BEKTOPAa HA YHCIIO, YOI
MEXy BEKTOPaMH, CKAJIIPHOE MPOU3BEICHHE, PACKIIaIbIBATh BEKTOP MO

JABYM HCKOJUIMHEAPHBIM BCKTOPaM

BaIlaBaTI) IIJIOCKOCTh YPABHCHHUEM B I[CKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

6.21

6.22

Pewate mpocrelmme TeOMETpUYECKHE 3aJauyd  Ha IIPUMEHEHHE

BCKTOPHO-KOOPAWHATHOTO METOAa

Pemate 3aga4d Ha aA0Kas3aTCJIbCTBO MAaTEMAaTHYCCKHUX OTHOIIICHUN U
HaxXO0KACHHUEC I'COMCTPUUCCKHUX BCIWYHH I10 o6pa3uaM WK aJITOpUTMaMm,
IMPUMCHSI S HN3BCCTHBIC MCTO/bI npu peuicHun CTAaHAapPTHBIX

MaTEMAaTHYCCKHUX 3aaa4
HpI/IMeHHTB HpOCTCfIIJ.IPIC IIporpaMMHBIC CpCACTBA W DJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPECOMCTPUICCKUX 3a1a4

HpI/IBO,[[I/ITI) MMpUMEPbI MAaTEMAaTUUCCKUX 3aKOHOMepHOCTeﬁ B IIpupoac nu

JKU3HH, paCIIO3HABATh IIPOSABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHATh TIONyYCHHBIC 3HAHWA HA TMPAKTUKE: aHAIU3UPOBATH
peajbHbIe CHUTYalldd W TPUMEHSATh W3YUYCHHBIC TOHATHUS B TPOIECCce
MOMCKa pELICHUS] MaTeMaTHYeCKd CQOPMYIUPOBAHHOW MPOOIEMBI,
MOJICJIUPOBATh peaJbHbIE CUTyallMU Ha SI3bIKE F€OMETPUM, UCCIIEIOBAThH
MOCTPOEHHBIE MOJIENIM C UCIOJIb30BAaHUEM T'€OMETPUUYECKUX IMOHATHH U
TEeopeM, amnmapara anreOpbl, pemaTh MPaKTUICCKUE 3a/1a4H, CBSI3aHHBIC C

HaXO0XXACHUEM I'COMCTPHICCKUX BEIIMYNH
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IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUA

10 KVIACC

Kon

7.1

7.2

7.3

7.4

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUA

['eomeTpus

OcCHOBHbIE TOHATUSI CTEpEOMETpUH. Touka, HpsiMasi, IMIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 00  aKCMOMATHYECKOM  TOCTPOEHHWU  CTEPEOMETPUHU:  AKCHOMBI

CTCPCOMETPHUHU U CICACTBUA U3 HUX

B3aumHoe  pacrnonokeHHE ~TpPAMBIX B IPOCTPAHCTBE:  IEpeceKarolrecs,
NapajulejbHblE W CKpeluBamoIuecs mpsaMble. [lapaieapHOCTs IPSAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: TMapajuleNIbHbIE TPsIMbIE B MPOCTPAHCTBE,
MapajyieIbHOCTh TPEX MPSAMBIX, MAPAIEIbHOCTh NPSAMOM M IUIOCKOCTU. YTJBI €
COHAINpPABJICHHBIMH CTOPOHAMHU, VYoM MEXIy TMPSMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapaJIeIbHbIE MIOCKOCTH, CBOWCTBA MapPaJIEIbHbBIX
miockoctei. IIpocteitmme mpocTpaHCTBEHHBIE (UTYPBI HAa IUIOCKOCTH: TETPadp,

KyO, mapajuienenumne1, NOCTPOCHUE CEUCHUN

[lepneHAUKYIAPHOCTE NPSAMOM M IUIOCKOCTH: IIEPIEHAMKYISPHBIE IIPSMBIE B
IIPOCTPAHCTBE, MPAMBIE MapaJlIEIbHbIE U IEPICHANKYIISPHBIE K INIOCKOCTH, IPU3HAK
NEPIEHANKYISIPHOCTHU IIPSIMOM U INIOCKOCTH, TEOPEMA O IPSAMOU MEPIEHUKYIISIPHON
IUIOCKOCTH. YTIJIBI B IPOCTPAHCTBE: Yrojdl MEXKIy MNPsSMOM M IIOCKOCTBIO,
JBYI'PAHHBIA yroJI, JIUHEHHBIM Yroia JAByrpaHHoro yria. lleprneHaukynsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKH JO INIOCKOCTH, PACCTOSHHE OT NPSIMOM 10
IUIOCKOCTH, MPOEKIUs (Urypbl Ha IUIOCKOCTh. [leprneHauKyIsipHOCTh MIOCKOCTEH:
IPU3HAK  MNEPHEHAMKYISIPHOCTM  JIBYX  Iulockocte. Teopema o Tpéx
NEPIEHANKYIISIPAX

IloHsATHE MHOTOrpaHHMKA, OCHOBHBIC 3JIEMEHTBl MHOIOIPAHHHKA, BBIIIYKIIBIE H
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. [Ipumsma: N-yrompHas
npu3Ma, TpaHU U OCHOBAHHWS NPU3MBI, NpsiMas U HAKJIOHHAsl NMPHU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3MEL. [lapamienenunen, npsAMOyroIbHBIN NapauIeICIUIIe
u ero csorcrsa. [Iupamuna: N-yroiabHas nupamuzia, 'paHd U OCHOBAHUE NTHUPAMUIBI,
OOKOBas M MOJIHAsl MOBEPXHOCTh MUPAMU/bI, IPABUIbHAS U yCeU€HHAs MUpamMuia.
OneMeHTbl Npu3Mbl M nupamuabl. lIpaBUiIbHBIE MHOIOTPaHHMKHU: IIOHSATHE
[IPaBUJIBHOTO MHOIOTPAaHHMKA, IPaBUJIbHAs MpHU3Ma U IPAaBWIbHAS NUPAMHUAA,

MpaBUJIbHAS TPEYroJibHAS MUpaMUIa U IPaBHIBHBIN TeTpasap, Kyo. [IpencraBnenue
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O MpaBWIbHBIX MHOTOTpPaHHMKAX: OKTa3Jp, AOAEKayaAp M ukocadapyrue CeueHus

IMPU3MBbI U ITUPaAMU/JIbI

CumMMeTrpusi B MPOCTPAHCTBE: CUMMETpPUS OTHOCUTEIBHO TOYKH, MPSIMOH,

7.5 MJIOCKOCTH. DJIEMEHTHl CUMMETPHUH B MUPAMUJIAX, MTapajuieNenuIieaX, MpaBuiIbHbIX
MHOTOIPAaHHHUKAX
Boruncnenue 371eMEHTOB MHOTOTPAaHHHMKOB: pé&Opa, auaronanu, yriasl. [linomane
OOKOBOM TIOBEPXHOCTM M TIOJHOM TOBEPXHOCTH MPSMOW MPU3MBI, ILJIOLIA/lb
7.6 OCHOBaHHH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MPAMOU npu3Mebl. [1mommans 60koBoiA
MOBEPXHOCTH W TOBEPXHOCTH NPABUIBHOM MNHpPaMUJIbI, TEOpeMa O IJIOIIAIN
yceuénnoit nupamuabl. [loustue 06 06béme. OObEM MUPAMUIBL, TPUIMBI
27 [TogoGHbIe Tema B mpocTpaHcTBe. COOTHOMICHUS MEXTY TIIOMIA MU TOBEPXHOCTEH,
' 00BéMamMu TOJOOHBIX Tell
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
6 I'eomerpus
[{unuHIpuYeckas MOBEPXHOCTh, 00pa3yIole MUINHAPUICCKON MTOBEPXHOCTH, OCh
6.1 HWIMHIpUYECKON mnoBepXHOCTH. L{umuuap: ocHoBaHust U OOKOBas MOBEPXHOCTb,
o0pa3yromias ¥ 0Ckh, M0 b OOKOBOM U MOJHON MOBEPXHOCTH
Konunueckas moBepXHOCTb, 00pa3yroiire KOHNYeCKO MOBEPXHOCTH, OCh U BEpILINHA
6.2 KOHUYeckol mnoBepxHocTH. KoHyc: ocHoBaHuMe W BepuinMHa, oOpa3yomias U OcCh,
' Iona b OOKOBOM M TIOJHOW TIOBEPXHOCTH. YCEYEHHBIM KOHYC: 0Opasyromiue u
BBICOTa, OCHOBaHMsI U OOKOBasi TOBEPXHOCTh
Cdepa u map: ueHtp, paauyc, AMaMeTp, IIonalb HoBepXHOCTH cheprl. Bzanmuoe
6.3 pacmosoxeHue cepbl U TUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIomanb
cepsl
6.4 N3o00paxeHue Ten BpallleHus Ha TUIOCKOCTH. Pa3BépTka nunuHApa U KOHyca
6.5 KoMOuHanmu Ttenm BpalieHus W MHOTOTPAHHUKOB. MHOTOTpaHHUK, ONMUCAHHBIN
' okoJ10 cdepsl, chepa, BMCaHHAS] B MHOTOTPAHHUK, WJIH TEJIO0 BPAIICHUS
[Tonsatue 06 o0béme. OcHOBHBIE cBOMcTBa 00BEMOB Ten. Teopema 00 00BEME
6.6 OpSIMOYTOJIBHOTO Tapayvienenuneaa u ciaeactsus u3 Heé. OOBEM HHMIMHIpAa,
koHyca. O0bEM mapa u mwiomaab chepsl
6.7 [TogoOubie Tema B mpoctpaHcTBe. COOTHOIIEHUS  MEXKAY  IUIOMIAISIMHU

MOBEPXHOCTEH, 00bEMAMHU MTOTOOHBIX TN
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6.8

6.9

6.10

Ceuenus uunuHapa (MapawieJbHO W TMEPHNEHIUKYISIPHO OCH), CEYEHHUs KOHyca

(HapaHHeJIBHOC OCHOBAHHIO U MPOXOIAIIECE UCPE3 BepI_HI/IHy'), CCUCHUS 1Iapa

BGKTOp Ha IINIOCKOCTH W B HPOCTPAHCTBC. CnoxeHue W BBIYUTAHUE BCKTOPOB.
YMHOXKEHHE BEKTOpa Ha uucio. Pa3znoxkeHue BEKTOpa Mo TPEM HEKOMIUIAaHAPHBIM
BekTopaM. [lpaBuno mnapamnenenunena. PemeHune 3amad, CBA3aHHBIX €
MPUMEHEHUEM MPABUJII JEUCTBUI C BEKTOpaMU

[IpssMoyronbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpA.
[Ipocreiiimue 3amaun B KOOpIMHATaX. YTol Mexay Bekropamu. CkansipHoe
IIPOU3BEJICHUE BEKTOPOB. BhIUMCICHUE YITIOB MEXAY NPAMBIMU U IUIOCKOCTSIMH.

KOOp,Z[HHaTHO'BeKTOpHBIﬁ MCTO/J IIPU pCHICHUU I'COMCTPHUUCCKUX 3a1a4d
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IMPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHHUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kox
NMpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TpeOOBaHUS K NPeIMETHBIM pe3yJibTATaM O0CBOECHUSI
OCHOBHOI1 00pa30BaTeJIbLHOM NPOrPaMMBbI CPeIHEro 00111ero
o0pa3zoBaHus

Bnagenue meromamMu J0Ka3aTeNbCTB, alrOPUTMaMU pELICHHs 3a7ady;
yMeHue (opMynupoBaTh W ONEPUPOBATh MOHSATHSIMH: OIpEIEICHUE,
aKCUOMa, TEOpEMa, CIEACTBHE, CBOMCTBO, INPHU3HAK, I0Ka3aTeIbCTBO,
paBHOCHIIbHBIC (DOPMYITHUPOBKH; IPUMEHSTh UX; YMEHHE (HOPMYITUPOBAThH
oOpaTHOE U MPOTUBOIOJOKHOE YTBEPXKACHUE, MPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJB30BaTh METOJ MAaTeMAaTHYEeCKOW WHIYKLHUH;
IIPOBOAMTH  JI0OKA3aTeIbHBIE PACCYXACHHUA IPpU DPELICHUU 3a1ady,
OLICHMBATh  JIOTMYECKYIO  IPABWIBHOCTb  PACCYXKICHUH;  yMEHUE
OIIEPUPOBATh IMOHATUAMHU: MHOXKECTBO, IOJAMHOXKECTBO, ONEPAaLlUU HAJ
MHOXECTBAMHU; YMEHHME HCIIOJIB30BaTh TEOPETUKO-MHOKECTBECHHBIN
anmapar AJIs OIIMCAHMsI pealIbHbIX MPOLIECCOB U SBJIECHUI U IIPU PEIICHNUN
3aja4, B TOM 4YHCIE M3 JAPYruX Y4YEOHbIX MPEIMETOB; YyMEHHE
OINlepUPOBaTh MOHATHAMMU: rpad, CBSI3HBINA Ipad, 1epeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh U OIUCHIBaTh TIpadbl Pa3TUYHBIMU

croco0aMu; UCTIOIh30BaTh rpadbl MPU PEIICHUH 33424

YMeHue ornepupoBaTh MOHATUSAMH: HAaTypaJlbHOE YHCIIO, IIEJI0€ YHUCIIO,
CTENEHb C ILIEJIBIM MOKa3aTesieM, KOPeHb HaTypalbHOM CTENEeHU, CTENECHb
C palMoHAIbHBIM  [OKa3aTeleM, CTeNeHb C  JIEUCTBUTEIBbHBIM
mokasareyneM, JiorapudmM YUClIa, CHHYC, KOCHHYC ¥  TaHTCHC
MPOU3BOJIBHOTO YHCJA, OCTATOK IO MOMAYJNIO, pPalMOHAIBHOE YHCIIO,
UppalMOHATFHOE  YWCJIO,  MHOXXECTBA  HATYpalbHBIX,  IENBIX,
paliOHANbHBIX, JCUCTBUTENBHBIX YHUCET; YMEHHUE HCIIONb30BATh
MPU3HAKU JIETUMOCTH, HAaUMEHBIIUK OOIIMNA JCNUTENh U HaUMEHbIIIEe
o0miee KpaTHoOe, anroput™ EBKiuaa mpu pemieHuu 3a/1ay; 3HaKOMCTBO C
pPa3IUYHBIMM ~ TMO3UIIMOHHBIMA ~ CHUCTEMaMM  CYHUCIICHHS;  YMEHHE
BBITIOJTHATH BBIYMCIICHUE 3HAYCHHN W TPEoOpa3oBaHUs BBIPAKCHUU CO
CTeTMEeHSAMH W Jorapudmamu, mpeodpazoBaHusi IPOOHO-PANMOHAIBHBIX

BBIan(eHHﬁ; YMCHHC OIICPUPOBATL IIOHATHUAMH: ITOCJICOAOBATCIIBHOCTD,
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apudpmeTnyecKas nporpeccus, reoMeTpuyecKas nporpeccus,
OCCKOHEYHO yOBIBafOIIas TreoMEeTpUYecKas MpOrpeccus; yMEHHe
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMEHHE ONEpUpPOBATh MOHSATHUSAMHU: KOMIUIEKCHOE YHCIIO,
COMPSDKEHHBIE KOMIUJICKCHBIE YHCTIa, MOYJIb U aPTYMEHT KOMIUJIEKCHOTO
gyrcna, ¢opMa 3amucCH KOMIUIEKCHBIX 4ucen (FeoMeTphuecKas,
TPUTOHOMETpPUYECKass W  aiareOpandeckas); yMeTb  MPOU3BOJIUTH
apu(pMETHYECKUE JEUCTBHS C KOMIUICKCHBIMH YHCJIAMH; TPHBOJIUTH
MpUMEPBl  UCTOJIB30BAHMS  KOMIUIEKCHBIX  YHCEN;  ONEpUpPOBATH
MOHATUSAMM: MaTpuma 2x2 u  3x3, omnpeaenurenb  MaTpULb,

FGOMeTpI/I‘-IGCKI/Iﬁ CMBICJI OTTPCACIIUTEIIA

YMeHue omnepupoBaTh MOHITHIMU: pPalMOHAIbHBIC, UPPALMOHATLHEIE,
MOKa3aTeNbHbIE, CTETEHHbIe, JIorapu(MHUUECKHe, TPUTOHOMETPUUYECKHe
yYpaBHEHUST U HEPABEHCTBA, HMX CHCTEMbI; YMEHHUE OINEPUPOBATH
MOHSITUSIMH: TOXJIECTBO, TOKIECTBEHHOE MpeoOpa3oBaHHE, YpaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YpaBHEHUW U HEPABEHCTB, PaBHOCUIHHOCTH
yYpaBHEHUW, HEPABEHCTB M CHUCTEM; YyMEHHE pellaTh YpaBHEHHS,
HEPaBEHCTBA U CUCTEMBI C IOMOIIBIO PA3TUYHBIX MPUEMOB; PEIIAThH
YpaBHEHHS, HEPAaBEHCTBA W CHCTEMbl C MapaMeTpoM; MPUMEHSThH
YpaBHEHHUS, HEPABEHCTBA, MX CUCTEMbI JUIS PEIICHUS MAaTEMaTUYECKUX

3aa4 U 3a/la4 U3 pas3JIMIHbIX obnacreit HAayYKH U peaHBHOﬁ JKHN3HHU

YMeHue omnepupoBaTh MOHATHAMU: (QYHKIUS, YETHOCTh (DYyHKIMH,
NEPUOTUYHOCTh (DYHKIIMH, OTPaHMYEHHOCTh (PYHKUIMH, MOHOTOHHOCTbH
byHKIMH, SKCTpeMyM (YHKIUHA, HAaHOOJbIEe U HAaUMEHbIIIEEe 3HAYCHUS
(GYyHKIMU HA IPOMEKYTKE, HepepbIBHAS (DYHKIIMS, aCUMITOTHI Ipaduka
¢GbyHKUMY, TIepBasi U BTOpasi NPOM3BOJHAS (YHKLIUHU, TECOMETPUUECKUNA U
¢u3nveckuii CMBICT TPOM3BOJHON, NEpBOOOpa3Hasi, ONpPeNeIEHHBINA
MHTErpaji; yMEHHE HaXOJIUTh aCUMNTOTHI Tpaduka (QyHKIUH; yMEHHE
BBIUUCIIAT TPOM3BOJHBIE CYMMBI, TIPOM3BEIEHHs, YacTHOTO U
KOMIO3UILUN (YHKLUH, HAXOQUTh YpaBHEHHE KacaTeJbHOW K Ipaduky
(GYyHKINW; yMEHHE HAaXOIUTh INPOWU3BOAHBIC 3JIEMEHTAPHBIX (YHKIIWH;
YMEHHE HCMOIb30BaTh MPOU3BOJHYIO MJISl HCCIENIOBaHHUS (PYHKLUH,
HaXOIWTh HAWOOJbIIME M HAUMEHbIINE 3HAYCHUS (YHKIHN; CTPOHUTH
rpaMKd MHOTOWIEHOB C HCIIOJIb30BAaHUEM allapara MaTeMaTHYeCcKOro

aHaJIM3a, TMPUMCHATH TMPOU3BOAHYIO IJId HAXOXIACHUSA HaAWITYy4IICTO
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pelieHuss B MPUKIAIHBIX, B TOM YHCIE COIHMAIBHO-IKOHOMUYECKUX U
($U3MYeCKUX 3a7avyax; HaXOAUTh TUIOMIAAN U 00BEMBI (GUTY C TTOMOIIBIO
WHTErpajia; NPUBOJUTH MPUMEPHl MAaTEMATHYECKOTO MOJIETUPOBAHUS C

NOMOIIBI0 U] epeHInanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh MOHATUAMU: rpaduk (yHKIUM, oOpaTHas
GyHKIMS, KOMIO3UIMS (QYHKUWH, TUHEWHas (YHKIMSA, KBaapaTHUHAsS
byHKLH, panyoHaIbHast byHKLIH, CTEIEeHHasI byHKLu,
TPUTOHOMETpUYECKHE  (PYHKIUH, OOpaTHble TPUTOHOMETPHUYECKHUE
byHKIMKM, TIOKa3aTeNbHas | Jorapudmudeckas GyHKIUHA, YMEHHE
CTPOUTHh TpaUKU H3Y4YEHHBIX (DYHKIMH, BBIIOJIHATH NMpeoOpa3oBaHUs
rpaduKoB (YHKUUH, UCTIOIB30BaTh IT'PaQUKH A U3yUEHHsI POLIECCOB U
3aBUCUMOCTEH, MPU pEIICHUH 3a7ad U3 APYruX Y4eOHBIX MPEIMETOB U
3aJjad U3 peabHOM JKU3HU; BbIpaXaTb (OPMYIaMU 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH; UCIIOJNb30BaTh CBOMCTBA W Tpapuku (QyHKIuH JUIs
peleHusl ypaBHEHHUH, HEPaBEHCTB U 3a/1a4 ¢ MapamMeTpaMu; u300paxkaThb
Ha KOOpPAMHATHOM IIJIOCKOCTM MHOXECTBA pEIICHUN YpPaBHEHMI,

HCPABCHCTB H UX CUCTCM

VYMeHue pemate TEKCTOBBbIE 3aJaydl pa3HbIX TUIOB (B TOM YHUCIE Ha
MPOLICHTHI, JOJIM U YacCTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTh TOBapOB M
YCIIyT, HaJIOTH, 33JIa4¥ U3 00JIaCTH YIPaBJIECHUS JTUYHBIMU U CEMEHHBIMU
(¢uHAHCAMM); COCTAaBJIATH BBIPAKEHUS, ypaBHEHHs, HEPaBEHCTBA U HX
CHUCTEMBI IO YCJIOBUIO 3a/a4yM, HUCCIECNOBaTh IOJYyYEHHOE pPEIICHUE U
OLICHMBATh IPaBAONOAOOHOCTh PE3YJIbTAaTOB; YMEHHE MOJEINPOBATH
pEaJIbHBIC CUTyallMM Ha SI3bIKE MAaTEMAaTHKH; COCTAaBJIATh BBIPAXKCHMS,
YPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBl II0 YCJIOBHMIO 33JayH,
UCCIEN0BATh IIOCTPOEHHBIE MOJEIHM C HCIOJIB30BAaHUEM amIapara

ayreOppl, UHTEPIIPETUPOBATH MOJYYEHHBIN pe3ynbTatr

YMeHue onepupoBaTh MOHATUSAMU: cpelHee apudmMeTnieckoe, MeIuana,
HauOoNblllee W  HaWMEHblllee 3Ha4YeHHs, pa3Max, JIUCHEepCHs,
CTaHIApTHOE OTKJIOHEHHWE YHCIOBOrO Habopa; yMEHHe U3BJIEKaTh,
HMHTEPIPETHPOBaTh WH(GOpPMAIIMIO, TPEACTABICHHYI0 B Tabmumax, Ha
auarpammax, rpadukax, OTpa)karIryto CBOMCTBA peabHBIX MPOIECCOB U
SBJIGHUH; MPEICTaBIATh HH(OOPMALIHIO C TOMOUIBIO TAOJIUIl U AUATPaAMM;
UCCJIE0BaTh CTaTUCTUYECKHE [AaHHBIE, B TOM YHUCJIE C NPUMEHEHHEM

rpaduyecKkux METOJOB U  DJEKTPOHHBIX CpPEACTB; Trpaduuecku
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10

ucciacaoBaTb COBMCCTHBIC Ha6JIIOl[€HI/ISI C I[oMompbrO guarpamMm

paccerBaHMs U JIMHEUHOU perpeccuu

YMeHue onepupoBaTh MOHATHAMU: CIYYalHBIM OMNBIT M CIy4ailHOE
COOBITHE, BEPOATHOCTH CIIY4aWHOTO COOBITHSI; yMEHHE BBIUYUCIATH
BEPOSATHOCTh C HCHOJB30BaHUEM TpaUUECKUX METOJOB; MPHUMEHATH
(bOopMyIBI CIIOKEHUS M YMHOXEHHS BEpOSTHOCTEH, (OpMYIy MOIHOU
BEpOATHOCTH, popmyny bepHymiu, koMOuHaTopHbIE (HDaKThl U POPMYIIBL;
OLICHMBATh BEPOSITHOCTH pPEAJbHBIX COOBITHI; YMEHHE OIEepPHpPOBATH
MOHATUAMM: Ciy4ailHass BEJIMYMHA, pacIpelie]ieHHe BepOSTHOCTEMH,
MaTeMaTUYeCcKoe OXKUJAHUE, TUCTEPCHS U CTAHJIAPTHOE OTKJIOHEHHE
CIly4aiilHOM BeNMYMHBI, (YHKIUU pacupefeNeHuss U  IUIOTHOCTH
PaBHOMEpPHOr0, IOKA3aTeJbHOTO W HOPMAaJbHOIO paCIpelEICHU;
yMEHHE HCMOJIb30BaTh CBOMCTBAa M3YYEHHBIX paclpelesieHud Juis
pelIeHusT 3ajav;, 3HAKOMCTBO C TIOHATHSMHU: 3aKOH OOJBIIMX YHCEN,
METOJIbI BBHIOOPOYHBIX HCCIENOBAHUMN; YMEHHE NPUBOAHWTH MPHUMEPHI
IMMPOSABJICHUA 3aKOHa OOJIBIIINX YHCEIl B MNPpUPOAHBIX M 06HICCTBGHHBIX
SBIICHUSX; YMEHHE ONEPUPOBATH MOHATUSAMU: COYETaHUE, TIEPECTAHOBKA,
YUCJIO COYETAaHWM, YMCIO TMepecTaHOBOK; OuHOM HbioTOHA; yMeHwue
MPUMEHATh KOMOMHATOPHBIE (DAKThI M PACCY>KIACHHUS 71 pelIeHus 3a/1a4;
OLCHUBATH BCPOATHOCTHU PCaJIbHBIX COGLITHfI; COCTaBJIATH

BEPOATHOCTHYIO MOJCJIb U UHTCPIIPETHUPOBATH HOJIy‘ICHHLIﬁ pe3yiibTaTt

YMeHue omnepupoBaTh MOHATUSMHU: TOYKa, NpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIWYMHA YIJA, IUIOCKUH yroJl,
JABYTPaHHBIN yrojl, TPEXTPaHHBIA Yroy, CKpEIIMBAIOIIUECS IpPSMBIE,
[IapaJUIEIbHOCTh U NMEPIEHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEW, yroil
MEXy NPSMBIMH, YIOJI MEXAY NpPSIMOH M IUIOCKOCTBIO, YIOJ MEXKIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH J0 IIOCKOCTH, PACCTOSHUE MEXIY
MPSIMBIMHU, PACCTOSTHUE MEXKIY TUIOCKOCTSIMU; YMEHHE HCIOIb30BaTh MPH
peleHnH 3a7ad U3ydeHHbIe (PAKThl M TEOpEeMbl IUIAHUMETPUU; yMEHHE
OLICHHMBAaTh pa3Mepbl OOBEKTOB OKPYXAIOUIETO0 MHpa; CTPOUTh
MaTeMaTHYeCKUe MOJIEIH C IOMOIBI0 T'€OMETPUYECKUX TMOHATHH U
BEJIMYMH, pelIaTh CBSI3aHHbIE C HUMH MPAKTUYECKUE 3aaUn

YMeHue onepupoBaTh MOHATUSAMU: IUIOUIAAb (GUTyphl, 00BEM (UTYPBHL,
MHOTOTPAaHHHK, MPAaBUIbHBIA MHOTOTPAHHUK, CEYCHHE MHOTOIpaHHMKA,

KyO, mapajuienenunen, NpusMa, OUpaMuaa, (urypa U HOBEPXHOCTH
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BpallleHus, MUJIUHAP, KOHYC, Imap, cdepa, IUIomaas cepsl, IUIONaIb
MOBEPXHOCTH MUPAaMUJIbI, MPHU3MbI, KOHYyca, HWIMHIpa, 00BEM KyOa,
NpAMOYTOJIBHOTO TIapauICICuIcaa, MIMUpaMHuIbl, HIPHU3MbI, HOUWJIWHIApPA,
KOHYycCa, Iapa, pa3BEpTKa MOBEPXHOCTH, CEUCHUS KOHyCa U IWIUHIpA,
napajuielibHble OCH WM OCHOBaHMIO, CEUEHHE Iapa, IUIOCKOCTb,
Kacaromiasics cepbl, MUIMHAPA, KOHYCA; YMEHHE CTPOUTH CEUYCHHUE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYpPBl U MMOBEPXHOCTH
BPAIICHUsI, UX CCUCHHUS, B TOM YHCJIC C MOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE TPUMEHSTh CBOMCTBAa T€OMETPHUECKUX (DUTYP, CAMOCTOSATEIBHO
(bOopMyYIIHPOBAThH OMPEICIICHUSI U3YYaeMbIX (DUTYp, BBIABUTaTh THITOTE3bI
O CBOMCTBax W NMpPHU3HAKAX F€OMETPUUECKHX (PUryp, 0OOCHOBBIBATH WIIN
ONpOBEpraTh HX; YMCHHE MPOBOAUTH Kiaccupukamuo Guryp mo
Pa3iIMYHBIM IIPU3HAKAM, BBIIIOJIHATDH H€O6XOI[I/IMBIC JOIIOJTHUTCJIIbHBIC

MMOCTPOCHUA

11

12

YMeHue omnepupoBaTh MOHSITUSAMH: JBIDKEHHE B TMPOCTPAHCTBE,
MapajuIebHBIA TIEPEHOC, CHMMETPHS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHue moa00UsA, MMOAO0OHBIE (UTYPBI; yMEHHE
pacro3HaBaTh paBHBIC W MOJOOHBIE (UTYpPHI, B TOM YHCJIE B MPHUPOJE,
UCKYCCTBE, apXUTEKTYype; HCIIOJIb30BaTh T€OMETPUYECKHE OTHOIICHHUS
IpH PEIICHUWH 3a7a4; HAXOJUTh T€OMETPUYECKHE BEIUYHMHBI (JJIMHA,
yroy, Mmiomanas, o0bEM) TpH pelIeHHH 3aJad M3 JPYruX Yy4eOHBIX
MPEIMETOB M U3 PEATbHOMN JKU3HH; YMEHUE BBIYUCIATH T€OMETPHUCCKUC
BEJIMYMHBI (JJIMHA, YTOJ, IUIOMmA/b, OOBEM, IUIOIMIAIh MOBEPXHOCTH),
UCTIONB3YSl M3y4YeHHBbIE (DOPMYJIBI M METOJBI, B TOM YHCIE: IUIOIMIAIb
MOBEPXHOCTU MHUPAMHUIBI, TIPU3MbI, KOHYCA, IIIMHAPA, IUIOMAab chepsl;
00BEM Ky0a, TIPSIMOYTOJIBHOTO Tapajulefieume a, TUPaMUIbl, TTPU3MBI,
WIMHApPA, KOHYyca, IIapa; yMEHHUE HaXOJUTh OTHOIIEHHE OOBEMOB

oJI00HBIX PUryp

YMeHue onepupoBaTh MOHSATUSAMU: MPSIMOYTOJIbHAS CUCTEMa KOOPJMHAT,
BEKTOP, KOOPJIMHATHl TOYKH, KOOPIMHATHI BEKTOpa, CyMMa BEKTODPOB,
MPOM3BEJCHUE BEKTOpAa Ha YHUCIO, PA3JIOKEHHE BEKTopa 1o 0asucy,
CKaJspHOE TPOM3BEIECHUE, BEKTOPHOE TMPOU3BEACHHUE, YION MEXKIY
BEKTOpPAMH;, YMEHHUE HCIOJIb30BaTh BEKTOPHBIA M KOOPJAWHATHBIA METO]
JUIA  pelleHHs] TEeOMETpUYEeCKHX 3afad M 3aJad JpYrux Yy4eOHBIX

MPEIMETOB
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13

YMmenue BbIOMpaThb NOAXOIAIIMM METOA JJIi pelIeHHs 3aJauu;
IIOHMMAHHWE 3HAYMMOCTH MAaTEMaTUKA B H3YYCHMH IPUPOJHBIX H
OOIIECTBEHHBIX MPOIECCOB M  SBICHHN; YMEHHE pacHO3HaBATh
IIPOSIBJICHUE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE, YMEHHME IIPUBOIUTH
IIPpUMEPBl  MAaTEMaTUYECKMX OTKPBITUA POCCHHCKOM W MHUPOBOU

MaTeMaTHYEeCKOM HAayKH
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HEPEYEHD 3JIEMEHTOB COAEPKXAHMUS, ITIPOBEPAEMbBIX HA EI'J
IHO MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COAEePKAHMS

Kon
1 Yucna ¥ BBIYUCIICHUS
11 HarypanbHble u niensle yncna. [lpusHaku AeIMMOCTH LENbIX Yncel
12 Panmonanbupie  yncna. OOBIKHOBEHHbIE M JIECATUYHbIE JpOOM, MPOLECHTHI,
' OeCKOHEUHBIE TIEPUOTUIECKUE IPOOH
13 Apudmernuecknii KOpeHb HATypaJbHON creneHu. J[eficTBusA ¢ apupMeTHIeCKUMU
' KOPHSIMHU HaTypaJlbHOU CTENEHH
14 Crenens ¢ 1enbIM nokaszateneM. CTeneHs ¢ palnoHaIbHBIM MoKa3aTeneM. CBoNCTBa
' CTETIeHU
e CuHyc, KOCHMHYC M TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecATHIHbIC U HATYpAIbHBIEC JTOTapUPMBI
HevictBurenbHbie yucia. ApupMeTHYECKHE ONepaluu C JeHCTBUTEIbHBIMU
1.7 yrcnamy. [IpruOarkEéHHbIE BEIUMCIIEHUS, IPABUIa OKPYTJIEHUs, IPUKHUIKA U OLIEHKA
pe3yabTaTa BBIYMCICHUN
1.8 [IpeobpazoBanue BeIpaKECHHUN
1.9 KommiekcHsie uncna
2 VYpaBHEHMsI U HEPABEHCTBA
2.1 Lenble u 1poOHO-paIIOHANIbHBIE YPAaBHEHUS
2.2 HppanroHanbHbIe ypaBHEHHS
2.3 TpuronomeTpruyeckue ypaBHEHUS
2.4 [Toka3zaTenbHble U JOrapupMUUECKUE YPaBHEHHS
2.5 I{ensie 1 1poOHO-palMOHATBHBIE HEPABEHCTBA
2.6 HppanuronanbHble HEPABEHCTBA
2.7 [TokazaTenbHbIe U TOTapuMUUECKIE HEPABCHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 CucremMbl ¥ COBOKYITHOCTH YPaBHEHUIN 1 HEPABEHCTB
2.10 VYpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu
211 Matpuiia cucTemsl JIMHEHHBIX ypaBHEHUN. OnpeaennTenb MaTpHULbl

27



OyHKIWH U TpaduKu

OyHkusa, cnocoObl 3axaHus ¢(yHkuuu. ['paduk Qynkumu. B3anmHO 0oOpaTHBIE

3 ¢ynkunu. Yétasie 1 HeuéTHbIe GyHKIMU. [leproamueckue GyHKIIHI
OOnactp ompeneneHuss W MHOXKECTBO 3HaueHW QyHkmun. Hymu ¢dyHKImm.
32 [TpomexxyTkn  3HaKomocTostHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKLHUH.
' MaxkcumymMbl 1 MHHUMYMbI ¢GyHKnud. HaumOonblee M HauMeHblee 3HAUYECHUE
(GYHKLINU Ha IPOMEKYTKE
s CrenenHass ¢QyHKUMS C HaTypaJbHbIM W IeJbIM IOka3areieM. EE cBoiictBa u
' rpa¢uk. CoiicTBa u rpaduK KOpHS N-0i CTETIEHU
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOHCTBA U rpaduKu
3.5 [TokazarenpHas u norapudmuueckas QyHKINUH, KX CBOMCTBA U TpaduKH
36 Toukn paspeiBa. AcuMnToThl rpaduxoB ¢yHkumi. CpoiicTBa  (QyHKUHUH,
' HENpPEPBIBHBIX Ha OTPE3Ke
3.7 ITocnenoBaTeaLHOCTH, CIIOCOOBI 3aJaHUS MOCIIEA0BATEILHOCTEH
3.8 Apudmernueckast 1 reoMmeTpudeckast mporpeccu. @opMyIa CI0XXHBIX MPOLIEHTOB
4 Hayayia MmaTemMaTH4ecKOro aHaausa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe 31eMEHTApHBIX (YHKIIUN
[IpumeHeHne mNPOU3BOAHOM K HCCIENOBaHUIO (YHKIMH HAa MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxokeHne HanOONbIIero 1 HaMMEHbIIEro 3HaYeHHUs (YHKLIHU Ha
OTpe3Ke
4.3 [lepBooOpa3nas. MuTerpan
5 MHo:xecTBa U JOruKa
5.1 MHoecTBO, Onepaluy HaJl MHOKecTBaMu. Jlnarpammel Ditiiepa — BeHHa
5.2 Jloruka
6 BeposTHOCTB 1 cTaTuCTHKA
6.1 OmnucarenbHas CTaTUCTHUKA
6.2 BepositHocTh
6.3 KomMOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IMIIOCKOCTH
7.2 [IpsiMble ¥ TIOCKOCTH B MTPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BpalllCHUS
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7.5

KoopaunaTsl 1 BEKTOpBI
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