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HOACHUTEJBbHASA 3AIINCKA

Pabouas mporpamma yde6HOTO Kypca «I'eomerpus» 0a30BOro ypoBHS ISl 00YyYatOIIHXCS
10 —11 xmaccoB paspaboraHa Ha ocHOBe DenepanibHOrO roCyAapCTBEHHOTO 00pPa30BATEIHLHOTO
CTaHJapTa CpenHero odmero odpa3oBaHUs, C YUYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUIA,
NPEIBSBISIEMBIX K MaTEeMAaTHYECKOMY OOpa30BaHUIO, U TPAIUIIMKA POCCHHCKOTO OOpa30BaHMS.
Peammzanusi  mporpamMmbl  o0ecrieUyMBAeT  OBJIAJCHUE  KJIFOYEBBIMH  KOMIICTCHIHSIMH,
COCTAaBJIAIOIMMH OCHOBY IUIA CaMOpa3BUTUA W HCIIPCPBIBHOTO 06paSOBaHI/I$I, OECI0CTHOCTD
O6H.I€Ky.HBTypHOI‘O, JIMYHOCTHOTI'O U ITO3HABATCIIBHOI'O Pa3BUTHA JINYHOCTH 06yqa101unxc;1.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca reOMETpUHM Ha YpPOBHE CpelHero oOluiero ooOpazoBaHUs
0O0yCITOBJICHA TPAKTHYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TPEIMETHBIX PE3yJIbTaTOB
00ydYeHUs TEOMETPHUH B HAIPABJICHUU JIMYHOCTHOTO PA3BUTHS OOYYArOIIHUXCS, (POPMHUPOBAHUS
(GyHKIIMOHAIBHOW MaTeMaTHYeCKONH TPaMOTHOCTH, M3Y4YEHHS APYrUX YYeOHBIX IUCIMILIUH.
PazBute y oOywaromuxcs NpaBUIbHBIX MPEICTABICHUH O CYHNIHOCTH U TMPOUCXOXKICHUU
TreOMETPUYECKUX aOCTpaKIMi, COOTHOIIECHHH PEAIbHOTO M MICATBHOTO, XapaKTepe OTPAKCHHS
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUH M IIPOLECCOB PEABHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HAyK W pOJIM MAaTeMaTU4YECKOTr0 MOJEIHPOBAHUS B HAYYHOM TIO3HAHMM M B TIPAKTHKE
crocoOcTByeT (OPMHPOBAHUIO HAyYHOTO MHPOBO33PEHUS Y4YallUXCs, a TaKKe KadecTB
MBIIUICHHSI, HEOOXOIUMBIX JIJISl /IalITAllMU B COBPEMEHHOM OOIIECTBE.

['eomerpust siBisieTcss OAHMM K3 0a30BBIX TPEIMETOB HA YPOBHE CPEIHETO OO0IIero
o0Opa3oBaHMs, TaKk Kak OOECredyrBaeT BO3MOXKHOCTh M3YYEHHS KaK AMCIMILIUH €CTECTBEHHO-
HAyYHOU HAIPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MpllUIeHUE, (GopMHpyeMOe MpU H3YyYEHUH OOYYarolIMMHUCS HOHSITHUHHBIX
OCHOB TCOMETPHH H TIIOCTPOCHHH IICTIOYKH JIOTHUYECKUX YTBEPKICHUH B XOJe pPEIICHUS
TEOMETPHUYSCKHUX 3a/1ad, YMEHWE BBIIBHUTAaTh M OINPOBEPraTh THUIIOTE3BI HEMOCPEICTBEHHO
UCIIONIB3YIOTCSl TPU PEIICHUU 337ad €CTECTBEHHO-HAyYHOTO IMKIJIA, B YAaCTHOCTH U3 Kypca
(hU3MKH.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE HIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0macTsaX NesTedbHOCTH 4YenoBeka. OpHeHTalusi YeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEOOXOJMMOE YCIIOBHE €ro COLMAIBbHOTO OBITHS, (opMa OTPAKEHUS OKPYKAIOIIETO MHpA,
YCIIOBHE  YCIEIIHOTO TO3HAHUS H  aKTHBHOTO MpPeoOpa3oBaHUs  JEHCTBUTEIHHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00BeMHSICT pa3HbIe BUIBI YIeOHOH U TPYIOBOI
JESTSIIbHOCTH, SIBJISICTCS OJHHM W3 TPOPECCHOHATBHO BAKHBIX KAveCTB, MOITOMY aKTyalbHA
3ama4a GOpMUPOBaHUS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUSI KaK Pa3sHOBHUIHOCTU
00pa3HOT0 MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K MPAKTHYECKOH
JESITSIILHOCTH 110 MHOTHM HAITPaBJICHUSIM.

Ilens ocBOEHUS MporpaMMbl yueOHOTO Kypca «I'eoMeTpus» Ha 6a30BOM YpPOBHE OOYUCHHS
— o0mieoOpazoBarenbHOE M OOIIEKYJIBTYPHOE DPAa3BUTHE OOYJArOMIMXCS dYepe3 oOecredeHue
BO3MOXXHOCTH MPUOOPETEHUS U HCIOIH30BAHUS CUCTEMATHUYECKUX T€OMETPUYECKUX 3HAHUU U
JEHCTBUH, cIeU(UIHBIX TEOMETPHUN, BOZMOKHOCTH YCIIEIITHOTO MPOJIOJDKEHUST 00pa30oBaHUS 110
CHEIHAILHOCTSIM, HE CBA3aHHBIM C NMPUKJIAJHBIM HCIIOIb30BaHUEM F€OMETPHH.

[Iporpamma 1o reoMeTpur Ha 0a30BOM ypOBHE IMpeAHAa3HAu€HA IS OOYYaroIIMXCs
CpeIHEH WIKOJIbI, HE WCHBITHIBABIIMX 3HAYMTENBHBIX 3aTPYAHCHHH Ha YpPOBHE OCHOBHOTO
obmero obpazoBanusa. Takum oOpa3zom, oOydaromuecs Ha 6a30BOM YpPOBHE JOJKHBI OCBOWTH
o0ure MaTreMaTH4ecKue yMEHHUs, CBA3aHHbIE CO Creln(UKON reoOMEeTpUH U HEOOXOAUMBIE IS
JKU3HU B COBPEMEHHOM o011iecTBe. Kpome 3TOro, OHM UMEIOT BO3MOXHOCTh U3YYUTh TEOMETPHIO



6onee ri1yO0Ko, €ciii B AajdbHEHUIIEM BO3HUKHET HEOOXOAUMOCTh B TEOMETPHUECKUX 3HAHUAX B

npodeCCHOHATBLHOM 1eATETEHOCTH.

JlocTikeHue e OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHHEM COOTBETCTBYIOLIMX
3anay. [IpuopureTHbIMU 3a1auaMu 0cBoeHHUs Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJIaccax SIBIISIOTCA:

e (opMupoBaHME MPEACTABIECHUS O TEOMETPHH KaK YaCTH MMPOBOHM KYJIBTYphbl M OCO3HaHUE €€
B3aMMOCBSI3H C OKPYXKaIOLIUM MUPOM;

e (opMupoBaHME IPEJCTABICHUS O MHOIOTPAaHHUKAX W TeJaX BPALICHUS KaK O BaKHEHIIMX
MaTEMaTUYECKUX MOJENAX, IO3BOJSIOUIMX ONHUCBHIBATH M M3ydaTb pa3HbIE SBICHUS
OKpPYXKaloIllero Mupa;

e (opMupoBaHHE YMEHHs pACHO3HABATh Ha YEPTEXKAX, MOJCNIAX U B PEATbHOM MHpE
MHOTOTPaHHUKU U T€Jla BPaIlCHMUS,;

® OBJIQJICHWE METOJAMH PEIICHUS 3a/1a4 Ha TOCTPOCHUS Ha H300paKEHUSAX MPOCTPAHCTBEHHBIX
buryp;

e (QopmupoBaHuE YMEHHUS ONEPUPOBATH OCHOBHBIMU IOHATHUSAMU O MHOTOTPaHHHMKAX M TeJjax
BpAILlEHUs U UX OCHOBHBIMM CBOMCTBaMU;

® OBJIAQJICHUWE alNTOPUTMAMH pEIICHHS OCHOBHBIX THIIOB 33aa4; (OPMHUPOBAHUE YMEHUs
IIPOBOAMTDH HECIOXHBIEC JOKA3aTEIbHBIE PACCYKICHHUS B XOAE PEIICHUS CTEPEOMETPUUYECKUX
3aJa4 U 3a]a4 ¢ IPAaKTUYECKUM COJEPIKaHUEM;

® Da3BUTHE UHTEUIEKTYalIbHbIX U TBOPUYECKHX CIIOCOOHOCTEH 00ydarolmuxcs, MO3HaBaTeIbHON
AKTUBHOCTH, UCCIIEIOBATENbCKUX YMEHUN, KpUTUYHOCTU MBILLUICHHUS;

e (dopMmupoBaHue (DYHKIMOHAIBHOW TI'PaMOTHOCTH, pEJIEBAHTHOW T€OMETPHM: YMEHHE
pacro3HaBaTh NPOSIBICHUS T€OMETPUYECKUX TOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEW B
pPEIbHBIX JKU3HEHHBIX CHUTyalUsiX M TMpPU H3YYECHUH JPYrHMX Y4eOHBIX HPEIMETOB,
IPOSIBJIEHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (GOpPMYIHPOBaTh UX Ha A3bIKE T€OMETPUU U
CO3/aBaTb T€OMETPUUYECKNE MOJAEIH, IPUMEHITh OCBOEHHBIM I'€OMETPUYECKUI anmapar ajs
pelIeHNs TPaKTUKO-OPUEHTUPOBAHHBIX 33/a4, UHTEPIPETUPOBATh U OLIEHUBATH MOJyYEHHbIE
pe3yNbTaThl.

OTnu4UTENbHOM 0COOEHHOCTBIO TPOTPAMMBI SIBJISIETCS BKIIOUYEHUE B KYpPC CTEPEOMETPUU
B Hayaje €ro M3ydyeHUs 3a7ad, pellacMblX Ha YPOBHE WHTYUTHUBHOIO IIO3HAHMS, U
onpeAenéHHbIM 00pa3oM OpraHU30BaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 W TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIHUPYET NPOTEKaHWE HWHTYUTUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JajbHENIIEMY U3YUEHHIO IIPEIMETA.

[Ipeamourenue OTAAETCS HAIIAIHO-KOHCTPYKTUBHOMY METONYy OOYy4YeHMs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-NPAKTUYECKOM
JesTeNIbHOCTH. Pa3BuTHE MpOCTPaHCTBEHHBIX IMPEACTAaBICHUM Yy ydalmumxcsi B Kypce
CTEpEOMETPUH MPOBOJUTCA 3a CUET pelIeHHs 3a7ay Ha CO3/IaHUe MPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OIEPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. CoznaHue oOpa3za NPOBOAUTCS C
OMOpON Ha HATJISAHOCTh, & ONEPUPOBAHHE O0PA30M — B YCIOBUSX OTBJIEUYEHHUS OT HAIJISITHOCTH,
MBICJIEHHOTO U3MEHEHHUSI €r0 UCXOJHOTO CO/IepKAHMSL.

OcHOBHBIE conepxkaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHuKn», «lIpsiMble U IIJIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus», «BekTopsl u
KOOpJMHATHI B IPOCTPAHCTBE». POPMUPOBAHKE JTOTMUECKMX YMEHUN paclpeAesieTcsl HE TOIbKO
[0 COAEP)KAaTEeNIbHBIM JIMHUAM, HO W IO TojaM OOydeHHs Ha YpPOBHE CpEIHEro oOIIero
oOpazoBaHwUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueil mporpaMmebl, pacrpeie’aEHHbIM 0 TogaM 00y4deHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,



YyTOOBl ~ OBNAQJICHHE TEOMETPUYECKUMHU  TMOHATHSMH W HaBBIKAMU  OCYIIECTBISJIOCH
MOCIIEIOBATEIPHO M IMOCTYNATENbHO, C COOJIIOJICHUEM MPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY IreOMETPUIECKHX MPEACTABICHUI 00yJarOIIMXCs,
paciupsis ¥ yriuy0ssis e€, 00pa3ys IpOYHbIE MHOKECTBEHHbIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha usyuenue reomerpun oTBoauTCs 2 4yaca B Heaento B 10 kinacce u 1 yac B Hepenmo B 11
KJIacce, BCEro 3a JBa roaa ooyuenus - 102 yaeOHBIX Yaca.

COIAEPKXAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA CcTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHCcTBO. IlonATne
00 aKkcHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUM: aKCHOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anMHOe pacrnosnoxkeHue NpsiMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, ITapaJUICIbHbIE U
CKpeluBamomuecs npsMble. [lapainenbHOCTs NPSAMBIX M IUIOCKOCTEM B IIPOCTPAHCTBE:
napajuleJbHble IPSAMBbIE B IIPOCTPAHCTBE; MApaJJICIIBHOCTh TPEX NPAMBIX; MapajlIeIbHOCTh
OpsIMOM M IUIOCKOCTH. YIJIBI C COHAIpPaBJIEHHBIMU CTOPOHAMH; Yrojd MEXIy MNpSMbIMH B
npoctpancTBe.  I[lapannenbHOCTh  IUIOCKOCTEW:  IMapajuieibHbIE  IUIOCKOCTH;  CBOMCTBA
napaieNbHbIX m1ockocTel. [Ipocreiine npocTpancTBEHHbIE (PUIYPBI HAa MJIOCKOCTU: TETPAdIp,
KyO, Mmapajuiesenumes; NocTpoeHNe CeueHuil.

[lepnieHAUKYNApHOCTh TOPSIMOM M IUIOCKOCTU: NEPIEHIUKYISpHbIE TMpsSMble B
IPOCTPAHCTBE, TMpsMblEe NapajuleJbHblE M MEPHEHAUKYJSIPHbIE K IUIOCKOCTH, MpPHU3HAK
NEPNEHIUKYIAPHOCTH TPSAMOM M IUIOCKOCTH, TEOpEMa O TPAMON MEPHEHAUKYISIPHON
IUIOCKOCTH. YTJIBl B MPOCTPAHCTBE: Yrojl MEXAY NPSIMOW M INIOCKOCTBIO; ABYI'PAaHHBIM Yrod,
JIMHENHBIN Yrojl JBYIpaHHOro yria. llepneHaukyisp M HaKJIOHHBIE: PACCTOSIHUE OT TOYKH 10
IUIOCKOCTH, PAacCTOSHUE OT NPsSIMOM /0 IUIOCKOCTH, MPOEKIus (GUIypbl Ha IJIOCKOCTb.
[TepnieHAUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHANKYISIPHOCTH ABYX IIOCKocTel. Teopema
0 TPEX NMEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

[TonsiTue MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPAaHHUKA, BBIMYKJIbIE U
HEBBIMYKJIblE MHOTOTPAHHMKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yronbHasi mpusma; rpaHu
U OCHOBAHMS NMPHU3MBI; MIPsIMasi U HaKJIOHHAS IPU3MbI; OOKOBAs M TIOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapannenenunesn, NpsAMOYTOJIBHBIN MMapauieNenuIe] U ero cpoiictsa. Ilupamuaa: n-yromapHas
nupaMujia, TpaHU M OCHOBAaHUE NHUPaMUJIbl; OOKOBash W IOJIHAS IMOBEPXHOCTb IHPaMUJBbI;
IpaBWIbHAsg M YyCEU€HHas MNHpaMuia. OJIEMEHTHl MNpuU3Mbl W nupamuasl. [IpaBuibHbIE
MHOTOTPaHHUKU: MOHITHE MPABUIBHOIO MHOTIOIPDAaHHUKA; MpaBUibHAs MpU3Ma M NPaBUIbHAS
NUpaMuJia; MpaBUjIbHAas TPEyroibHas MUpaMuia U MpaBHIbHBIN TeTpasap; kKyO. Ilpencrasnenue
O TMPaBWIBHBIX MHOTOTPAaHHUKAaX: OKTadJp, JoAeKa’ap W ukocadap. CedeHHs NpU3MBl H
MIUPAMHUIBL.

CuMMeTpuss B NIPOCTPAHCTBE: CHUMMETPHUsSI OTHOCUTEIBHO TOYKH, IMPSAMOM, MIJIOCKOCTH.
DIEMEHTBI CUMMETPUH B IMPaMUJaX, apauIeIeIUIIeaX, IPABUIBHBIX MHOTOTPDAaHHHUKAX.

Brrumncienne 351eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lnomans 60xoBO#M
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU MPSIMOM IPU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema O
OOKOBOW TMOBEPXHOCTH NpsAMON mpu3Mbl. [lmomans OOKOBOH MOBEPXHOCTHM U IMOBEPXHOCTU



MpaBUILHON TUpaMHUABI, TEOpeMa O TUIOMaAW yceu€éHHOW mupamunbl. [loHstre o0 oOBnEMe.
O0bEM nupamMuibl, IPU3MBIL.

[TonoOupie Tenma B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOMAIASMHU TOBEPXHOCTEH,
00BEMaMHU ITOJOOHBIX TEI.

11 KIIACC

Tesa BpameHus

[{unuHaprYeckass TOBEPXHOCTh, OOpa3yloue WIMHIPUYECKOH IMOBEPXHOCTH, OCh
WIMHIPAYECKON moBepxHOCTU. L{UmuHAp: OCHOBaHMS M OOKOBasi TOBEPXHOCTh, 00pa3yromias u
0Cb; IUIOMIAh OOKOBOI M TIOJHOM MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3yroliMe KOHUYECKOW IMOBEPXHOCTHU, OCh W BEpIIMHA
KOHUYecKkol mnoBepxHOcTH. KoHyc: ocHOBaHuMe M BepIlIMHA, OOpasyiolas U OCbh; IJIOLIA/Ab
OOKOBOH W TIOJHOM MOBEPXHOCTH. Y CEUYEHHBIN KOHYC: 0Opa3yrollne W BBHICOTA; OCHOBAHHS H
OOKOBast TIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuUaMeTp; IUIOHIa[b MOBEpXHOCTU cdepbl. B3aumHoe
pacnosioxeHue cepsl U IUIOCKOCTH; KacaTelbHas TUIOCKOCTh K cdepe; IIomaas chepol.

N300paxeHue Te BpallleHus Ha TUIOCKOCTH. Pa3BépTka muimHApa 1 KOHYycA.

KoMOuHammu Ten BpamieHWs ¥ MHOTOTPAHHMKOB. MHOTOTpPaHHHK, OIMCAHHBIA OKOJIO
cdepsl; chepa, BliMcaHHAsT B MHOTOTPAHHUK, UJTH TEJI0 BpallleHUsI.

[Tonstue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Tapaiiesienumnena u cieactsus u3 He€. O0BEM mwmHIpa, kKoHyca. O0BEM
mapa v riomajs chepsl.

[Tonobupie Tenma B mpocTpaHcTBe. COOTHONIICHHUS MEXKAY IUIOMAASIMH TOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TETl.

Ceuenust mwiMHIApa (MapauiebHO MW TEPIEHAUKYJISIPHO OCH), CEUYECHHS KOHYyca
(mapasurenbHOe OCHOBAHHIO M IPOXOJAIIEE Yepe3 BepIINHY), CEUYCHHUS IIapa.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha minockocTy U B ipocTpancTBe. Clo)keHue U BEIYUTaHHE BEKTOPOB. Y MHOXKEHHUE
BEKTOpa Ha YWCiI0. Pa3noxkeHwe BeKTopa MO TPEM HEKOMIIaHApHBIM BekTopam. IIpaBmiio
napajurenenumnena. Pemenne 3am1a4, CBI3aHHBIX ¢ IPUMEHEHUEM MTPABIII JICHCTBHUI C BEKTOPAMH.
[TpsimoyronbHasi cucTeMa KOOpAMHAT B TpocTpaHcTBe. KoopauHatel BekTopa. [Ipocreiimue
3a/ladyl B KOOpJAMHATaxXx. Yrol Mexay BekTopamu. CKalsgpHOe NpPOU3BEICHHE BEKTOPOB.
BbrancieHune yriioB Mexay TpSIMBIMH U TIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIM METO TpH
pEIIeHNN TeOMETPUICSCKUX 3a/1a4.

INJTAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3VJIBTATHI

JIM4HOCTHBIE pPe3yNbTaThl OCBOCHHS MPOTrpamMMmbl yueOHOro mpenmera «MaTemMaTHKa»
XapaKTEPU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(hOPMUPOBAHHOCTHIO TPAXKIAHCKOW TMO3HMIMK OOydJaromerocs Kak aKTUBHOTO |
OTBETCTBEHHOT'O WIEHAa POCCHUHUCKOTO OOIIEeCTBa, MPEICTABICHUEM O MaTEMaTHUYECKHX OCHOBAaX
(YHKIMOHUPOBAHUS DPA3MUYHBIX CTPYKTYp, SBJICHHUH, NPOLEAYp TIPaKIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COLHUAIBHBIMU HHCTUTYTAMU B
COOTBETCTBUU C UX (PYHKIIUSIMH U Ha3HAYCHHUEM.



ITaTpuoTHYyeckoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO POCCUIMCKOMN Tpa)K1aHCKOW MACHTHYHOCTH, YBOKEHHS K MPOLIIOMY
U HAaCTOALIEMY pPOCCUHCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTHIKEHUSIM
POCCUICKHX MAaT€MaTUKOB M POCCHMCKONM MaTeMAaTHYECKOM IIKOJIBI, K HCIOJB30BAHUIO ITHX
JOCTH)KEHUH B JPYyTrUX HayKax, TEXHOJIOTHUX, chpepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHMEM JyXOBHBIX LEHHOCTEH pOCCHICKOro Hapoaa; CcHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MTOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATCIBHOCTBIO YYEHOI0; OCO3HAHUEM JIMYHOTO BKJIAaZa B IIOCTPOCHHUE
YCTOMUYMBOTO OyAYIIEro.

JcTeTHYecKoe BOCIIUTAHHUE:

JCTETUYECKUM  OTHOLIEHHWEM K  MHpY, BKIIOYas OCTETHKY  MAaTeMaTH4EeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pelIeHUuH, pacCyKIeHHH; BOCHPUUMYHUBOCTBIO K
MaTeMaTUYECKUM acleKTaM pa3InYHbIX BHI0B UCKYCCTBaA.

PDu3nyecKoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHUS MPUMEHATh MaTeMaTH4YecKHe 3HaHUs B HHTEpecax
3I0pOBOTO U 0Oe30macHOro obpasa *HM3HHM, OTBETCTBEHHOI'O OTHOILEHHUS K CBOEMY 3/I0pPOBBIO
(3mopoBoe mHTaHWe, COATAHCUPOBAHHBIN PEXUM 3aHITUH M OTIbIXA, PEryispHas (usmueckas
AKTUBHOCTH); (PM3NYECKOTO COBEPIICHCTBOBAHUS, MPH 3aHATUSX CIOPTUBHO-03J0OPOBUTEILHON
JESATEIIBHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYJy, OCO3HAHUEM LEHHOCTU TPYJOJIOOUS; MHTEPECOM K DPA3IUYHBIM
chepam npodhecCuOHATBHON AESITeNbHOCTH, CBSI3aHHBIM C MAaTeMaTHUKON U €€ MPHIIOKEHUSIMH,
YMEHHUEM COBEpILaTh OCO3HAHHBIN BbIOOp OyayIiel npodeccuu U peaar3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMYy OOpa3oBaHUIO U
€caM000pa30BaHUI0 Ha MPOTSHDKEHWH BCEW JKM3HM; TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
peLIeHUH MPaKTHYECKUX 3a7jad MaTeMaTUUeCKO HalpaBIeHHOCTH.

IKOJIOTHYECKOe BOCIIUTAHHUE:

Cc(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYyJIbTYPbl, NOHUMAHHEM BIIUSHUS COLMAIBHO-
HKOHOMUYECKUX IPOLIECCOB HAa COCTOSHUE NPUPOIHOW U COLMAIBbHOM Cpeibl, OCO3HAHUEM
JI00aTbHOTO ~ XapakTepa JKOJIOTMYECKUX  MpoOsieM; OpUEeHTalled Ha  [pUMEHEHHE
MaTeMaTHYECKUX 3HAHMUHN I pelIeHHs 3a/ad B 00JIACTH OKPY)KAIOLIEH cpebl, MIaHUPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOIIEN CPEJIBI.

LleHHOCTH HAYYHOI'O MO3HAHMSA:

c(OpMUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH M OOIIECTBEHHON NMPaKTHKH, TOHUMaHUEM MaTeMaTH4ecKod HayKH Kak chepbl
4eJI0BEYECKON JEATENIBHOCTH, ITAlOB €€ Pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM SI3BIKOM MaTeMaTHKW M MaTeMaTH4eCKOW KyJIbTYpOW KaK CpEICTBOM IO3HAHUS
MHUpPa; TOTOBHOCTBIO OCYILECTBJISATH IPOEKTHYHD M HCCIEIOBATEIbCKYIO JIEATEIbHOCTh
WHAWBUAYAJIBHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI

MertarnpeMeTHbIE pe3yabTaThl OCBOCHUS POTrpaMMBbl yueOHOTO npeaMeTa «MareMaTHKay
XapakTepU3yIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCMEUaMU,
VHUBEPCANbHbIMU ~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU — PeYIAMUESHbIMU
oelicmeusmMu.



1) Vhusepcanvhvle nosnasamenvhsle oeiicmaus, obecneyusaiom opmuposarue 6a308blx
KOZHUMUBHBIX NPOYECCO8 00YUarowuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCAIowe20 Mupd,;
npUMeHeHUe 102UHEeCKUX, UCCIe008ameNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3oBrble JJornueckue aeiicTBu:

® BBIIBIATh M XapaKTePU30BaTh CYIIECTBEHHBIC MPHU3HAKA MATEMAaTUYCCKUX OOBEKTOB,
NOHATHI, OTHONICHWH MEXIYy TMOHATHAMU; (HOPMYITUPOBATh ONpPEICICHHS TIOHSTHIA,
YCTaHABIIMBATh CYIIECTBEHHBIN MPHU3HAK KiIaccU(HUKAIMKM, OCHOBaHUS JUIsi 0000IIeHUs U
CpaBHEHHUSI, KpUTEPUU TTPOBOJIUMOTO aHAIIN3A;

® BOCIPHHUMATH, (OPMYIHUPOBATH U TPEOOPA3OBLIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpUIATENIbHBIC, EANHIUYHBIC, YaCTHBIC U OOIINE; YCIOBHEIC,

® BBIBIATH MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TPOTHBOpEYHs B (akKrTax,
JMAHHBIX, HAONIONCHUSX W YTBEPXKACHUSAX; TMPEAIararb KPUTCPUU JUIS  BBISIBICHUS
3aKOHOMEPHOCTEH ¥ MIPOTHBOPCUHIA;

® JleNaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKIIFOYCHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

® [IPOBOJIUTH CAMOCTOSTEIBHO JIOKA3aTEeIbCTBA MATEMATUYCCKUX YTBEPKIACHUN (IPSMbIC U OT
NPOTHBHOTO), BBICTPAMBATh AapPryMCHTAIMIO, IPUBOJIUTH MHPUMEPHI U KOHTPIPUMEDHI,
000CHOBBIBATh COOCTBEHHBIC CYXICHHSI U BHIBOJIBI;

e BBIOMpATH CIIOCOO perieHus: y4eOHOH 3a/1aun (CpaBHUBATh HECKOJILKO BAPHAHTOB PEIICHUS,
BEIOMpaTh HAHOOJIeE TIOIXOASIINN C YIETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPHUEB).

Ba3oBble nccienoBareibCcKue JeiCTBUS:

® HCIIOJIB30BAaTh BOMPOCHI KAaK HMCCIICIOBATEIILCKHI MHCTPYMEHT IMO3HAHUS; (OPMYINPOBATH
BONPOCHI, (DUKCHPYIOIINE MPOTUBOpEUrE, MpoOsieMy, yCTaHABIMBATh MCKOMOE W JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE,

® T[POBOJUTH CAMOCTOSITCIILHO  CIUIAHUPOBAHHBIM  OKCIIEPUMEHT, HCCICJAOBAHUE  II0
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOr0 00bEeKTa, IBJICHUS, MPOIIECCa, BHISIBICHUIO
3aBUCHUMOCTEH MEXKy 00bEKTaMH, IBJICHHUSIMH, TTPOIIECCAMH;

® CaMOCTOSTENbHO (HOPMYIHpPOBaTH OOOOIIECHHS M BBIBOABI MO pe3yibTaTaM MPOBEAEHHOTO
HAOJIIO/ICHUSI, WCCIICJIOBAHMSI, OICHUBATh JOCTOBEPHOCTH TIOJMYYCHHBIX PE3yIbTaTOB,
BBLIBOJIOB M 00OOIIEHU;

® [POTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, & TAKKE BBIABUTATH IMPEAMIOJIOKCHHS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:
® BBIIBIATH JIeHUIUTHI MHPOPMAITUH, JAHHBIX, HEOOXOIUMBIX JIJII OTBETa Ha BOMPOC W JUISA

pellIeHus 3a1a9H;

e BBIOMpaTh WHPOPMAIMIO W3  HUCTOYHHKOB  Pa3UYHBIX  THUIIOB, aHAIM3UPOBATH,
CUCTEeMAaTU3UPOBATh WU HMHTEPIPETUPOBATh WH(POPMAIUIO PA3IUYHBIX BHUIOB U (HopM
MIPEJICTaBIICHHUS,

® CTPYKTYpHpOBaTh MH(OPMALINIO, TIPEACTABIATh €€ B PA3TUYHBIX (OopMax, HILTIOCTPUPOBATH
rpaduyecku;

® OIEHUBaTh HAA&KHOCT, HMHPOpPMAIMHM MO  CaMOCTOSITENBHO  CHOPMYTHPOBAHHBIM
KPUTEPHSIM.

2) Vuueepcanvivie KOMMYHUKAMUBHBIE OCliCMEUs, 00eCcneuusarom coopmupo8aHHoCmsy
COYUATLHBIX HABLIKOG 00YUAIOUUXCA.



Oo0menue:

® BOCIPUHMMATh U (HOPMYJIMPOBATH CYXKICHHMS B COOTBETCTBUM C YCJIOBUSAMHU U LEJISIMHU
o0IIeHus; ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX
TEKCTaX, JaBaTh MOSCHEHHS MO XOAYy pPEUICHHs 3a/aud, KOMMEHTHUPOBATh IOJY4YECHHBIN
pe3ysbTar;

e B Xoie OOCYXJIEHHUS 3a/aBaTh BOIPOCH IO CYIIECTBY OOCYXIaeMOW TEeMbI, MPOOJIEMBI,
pelraeMoil 3ajauu, BBICKA3blBaTh MJIEH, HAllEJICHHbIE HAa IOMCK DPELICHUs; CONOCTaBIIATh
CBOU CYXXJCHMsSI C CYXKIEHUSMH APYrMX YYaCTHHKOB JMAiora, oOHapyXHUBaTh pasjivuyue U
CXO/ICTBO IO3UIIMIA; B KOPPEKTHOH hopme popMynHupoBaTh pa3HOTIACHS, CBOM BO3PAXKEHHUS,

® [IPEICTaBIATh pPE3yJbTAaThl PELICHHUS 3aJaud, SKCIHEPUMEHTa, MCCIEJOBAHUS, IMPOEKTA;
CaMOCTOSITENIbHO BBIOMpaATh (opMaT BBICTYIUIGHHS C Y4YETOM 3a7ad IPE3CHTALUH |
0COOEHHOCTEHN ayAUTOPHH.

Corpyannuecrso:

® [IOHMMAaTh M HCIIOJB30BaTh NPEUMYIIECTBA KOMAHIHOW M MHIMBHIYaJIbHOH pabOTHI MpHU
peleHUH y4yeOHBbIX 3ajay; MPUHUMATH 1IeJIb COBMECTHOM JesATeNbHOCTH, IUJIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM pabOThl, pacnpenessiTh BHABI pabdoT, JAOroBapUBaThCH,
00Ccy)XaTh TPOIIECC U Pe3yIbTaT paboThl; 00001aTh MHEHHS HECKOJIBKUX JIFOJICH;

e y4YacTBOBaTh B TPYNMNOBBIX (opmax paboTsl (00CyxaeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYPMBI» M MHBIC); BBIMOJHATH CBOIO YaCTh paOdOTHl U KOOPAMHUPOBATH CBOM JCUCTBUS C
JPYTUMH 4I€HAaMH KOMAaH/bl; OLEHMBATh KAaueCTBO CBOErO BKJIAAa B OOLIMH MPOAYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YJaCTHUKAMU B3aUMOCHCTBUS.

3) Vuusepcanvuvie pecynamusnsie oeticmsus, obecneuugaiom hopmuposanue CMoiCi08bix

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranuzanus:

® COCTaBJATH IUIAH, JITOPUTM pEIICHHs 3aJadd, BBHIOMPATh CIOCO0 pemIeHUs ¢ y4ETOM
UMEIOIMXCA  PECYypCOB U COOCTBEHHBIX  BO3MOXHOCTEW, apryMEHTHpPOBaTh MU
KOPPEKTHPOBATh BApUAHTHI pelIeHU ¢ y4ETOM HOBOW MH(pOpMAIIHH.

e (CaMOKOHTpOJIb:

e BJAJIETh HABBIKAMH MTO3HABATEIHHON pedIeKCHy Kak OCO3HAHUS COBEPIIAEMBIX ACUCTBUIN U
MBICIIUTENIBHBIX TPOLIECCOB, HX pe3yibTaToOB; BIaAETh CIIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIpOIIecca U pe3ysIbTaTa pelleHns MaTeMaTUUeCcKOH 3aauu;

® [pEIBUAETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HHKHYTh INpPH PEIICHWH 33/]a4d, BHOCHUTH
KOPPEKTHBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, JAaHHBIX, HaWJICHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEIH;

® OIICHWBATh COOTBETCTBHE PE3YNbTATa IETH U YCIOBUSAM, OOBSCHITh IPUIHHBI JOCTHKEHUS
WIA HEIOCTIDKEHHUS pEe3yNIbTaTOB JESTEIbHOCTH, HAXOMUTh OMIMOKY, [aBaTh OICHKY
nproOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATDBI
10 KVIACC

OrniepupoBaTh NOHATUSMU: TOUKA, MPSAMasi, IIIOCKOCTb.

IIpuMeHATh aKCUOMBI CTEPEOMETPHUM U CIICICTBUS U3 HUX IIPU PELIEHUU I€OMETPUUECKUX
3aaay.

OnepupoBaTh TMOHATHUSIMH: TMApPaUICIbHOCTh M TMEPICHIUKYISIPHOCTh TPSAMBIX U
IUIOCKOCTEHA.

KnaccuduimpoBaTs B3aUMHOE PaCIOI0KEHUE MPSMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE.



OnepupoBaTh MOHATHSAMH: JBYTPAHHBI yrojl, TpaHU JBYTpaHHOro Yyria, pedpo
JIBYTPAaHHOTO YyIJIa; JIMHEHHBIN YOl ABYTPAaHHOTO YIJIa; TpalycHas Mepa JIBYTPaHHOTO yria.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHUK, BBIYKJIBIA M HEBBITYKJIBIH MHOTOTPAaHHUK,
3JIEeMEHThl MHOTOTPaHHUKA, IPABUJILHBIM MHOTOTPaHHUK.

Pacnio3naBaTh OCHOBHBIE BHJbI MHOTOTPAaHHHUKOB (MHUpaMHUAA; MPU3MA, MPSIMOYTOJbHBIN
napajuienienumnes, Kyo).

KnaccudumupoBaTh MHOTOTpAaHHUKH, BBIOMpass OCHOBaHUS IS KJIACCU(UKAINU
(BBIMTYKJIBIE M HEBBINMYKJIbIE MHOTOTPAHHHUKH; TPABUJIbHbIE MHOTOIPAHHUKH;, MpSIMblE H
HAKJIOHHBIE IPU3MBI, TapajlIeIeIUIe/bl).

OnepupoBaTh MOHATUSAMH: CEKYILAs TNIOCKOCTh, CEYEHNUE MHOTOTPAHHUKOB.

OOBSICHATH PUHLIMIIBI IOCTPOEHUS CEUEHUH, UCIIONIb3Ys METOJL CIIE/I0B.

Ctpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJIE€JIOB, BBIIIOJHATH (BBIHOCHBIE) IUIOCKHE
YEepPTEXKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemate 3amaum Ha HaxOXIEHHE TEOMETPUYECKHX BEJIMYMH IO o0pasuam WiIH
QITOPUTMAaM, TPHUMEHSS HM3BECTHBIC AHAIMTHYECKHE METOJbl NPU PEHICHWH CTaHAapTHBIX
MaTeMaTUYECKUX 3aJad Ha BBIUMCICHHE PACCTOSHUN MEXKIY IBYMS TOYKAMH, OT TOYKH N0
IPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXKI1Y CKPEIIUBAIOIIUMUCS TPSIMBIMH.

Pemate 3amaunm Ha HaxoXJAEHHE TEOMETPUYECKMX BEIMYMH MO oOpasuam Win
QITOPUTMAaM, TPHUMEHSS HM3BECTHBIC AHAIMTHYECKHE METOJbl NPU PEHICHWH CTaHAapTHBIX
MaTeMaTHUYECKUX 3a/7a4 Ha BBIYHUCICHHE YIJIOB MEXAY CKPEIIUBAIOIIUMUCS MPSIMBIMH, MEXIY
IPSIMO U TIIOCKOCTBIO, MEXKAY TUIOCKOCTSIMH, IBYTPAHHBIX YTIIOB.

Boraucnars 00bEMBI U TUTOMIAIN TOBEPXHOCTEH MHOTOTPAaHHHUKOB (TIpU3Ma, MApaMuza) ¢
npuMeHeHHeM (QOpMyJ; BBIYHCIATH COOTHOIICHHUS MEXIy TUIOMAASIMUA TTIOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTh MNOHATHSAMHU: CHUMMETPHUSl B MPOCTPAHCTBE; LEHTP, OCb M IUIOCKOCTh
CUMMETPHH; LIEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPEI.

W3Bnekarp, MpeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(HOPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, npecTaBICHHYIO Ha YepTeKaxX U pUCYHKaX.

[TpumensaTs reomerpuueckue (akTbl Ui pELIEHHs CTEPEeOMETPUYECKHUX  3ajad,
IPEIOIarafoIluX HECKOJBKO IIaroB pEIIeHUs, €CIM YCJIOBUS NPUMEHEHHs 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHATH TpoOCTEHIIME MPOrpaMMHBIE CPEACTBA U 3IJNEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI IPU PEUICHUU CTEPEOMETPHUECKUX 3a/1au.

[lpuBoNUTH, TpPUMEpPHI MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B TMPHPOJAE W IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHsTh TIONyYeHHBbIC 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh PEabHBIC CUTYAIlUU U
OPUMEHATh  M3Y4YEHHBIE TOHATHUS B  TIpoOllecCe IMOMCKA  pEIIeHUs  MaTeMaTHYeCKH
cOpPMYITHPOBAHHOW TPOOIEMBI, MOACITHUPOBATh pPEATBbHBIC CHTYallUd Ha S3bIKE T€OMETPHH,
UCCIIEIOBATh TOCTPOCHHBIE MOJENN C HCIIOJIb30BAaHUEM T'€OMETPUYCCKHUX TIOHSTHH U TEOPEM,
anmapara anreOpbl; penath IpakTHYeCKUe 3a7aui, CBA3aHHbIE C HAXOXKACHUEM IeOMETPUUYECKUX
BEJIMYMH.

11 KIIACC

OnepupoBaTtb TIOHSATHSIMH: HUIAHAPUYECcKast MIOBEPXHOCTH, oOpazyrommue
LWIMHIPUYECKON OBEPXHOCTH; LIMJIMHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIonie KOHMUECKOH
MOBEPXHOCTHU, KOHYC; cepuyecKas MOBEPXHOCTb.

PacnioznaBats Tena BpamieHus (MIIUHAP, KOHYC, cdepa u map).

OOBACHATH CITOCOOBI MOJTyYSHHS TEJI BPALLICHHSL.



KnaccudumupoBars B3anMHOE pactoyiokeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATHUAMH: IIAPOBOI CETMEHT, OCHOBAHWE CETMEHTA, BBICOTA CETMEHTA;
IIapOBOH CJI0H, OCHOBAHKE IIAPOBOTO CJI0s1, BBICOTA IIAPOBOTO CJIOS; MIAPOBOW CEKTOP.

Bbruncnsate 00bEMBI U TUIOIIAIN MOBEPXHOCTEH TeN BpallleHUsl, TeOMETPUUYECKUX Tel C
npUMeHeHueM (HOpMYyIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHMK, BIMCAHHBIA B c(epy M OMHCAHHBIA OKOJIO
cdepsl; chepa, BMcaHHAs B MHOTOTPAHHUK HJTU TEJIO BPAIICHUS.

Bb4ucasTh COOTHOIIEHMS] MEXAY IUIOMIAAsSAMU MOBEpXHOCTEH M 00bEMaMu MOJO0OHBIX
Tel.

N300paxkaTh n3ydaemble (GUTypbl OT PYKM M C TPUMEHEHHEM IPOCTBHIX YEPTEKHBIX
HHCTPYMEHTOB.

BbIonmHATE (BBIHOCHBIE) MIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BHUIL
CBEpXy, COOKY, CHU3Y; CTPOUTH CEYCHHUSI T€J BPAIICHHUS.

W3BnexaTh, HHTEPIPETUPOBATh U MPEOOPa30BhIBATh MH()OPMAIHIO O MPOCTPAHCTBEHHBIX
reoOMEeTpUYECKUX (PUTrypax, MpencTaBICHHYIO Ha YePTEeKaxX U pUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BbBINOTHATE 1eHCTBUS CII0KEHHSI BEKTOPOB, BHIUMTAHUSI BEKTOPOB M YMHOXKEHUS BEKTOpa
Ha YUCII0, OOBSICHATH, KAKUMH CBOMCTBaMHU OHHU 00JIa/IafO0T.

[IpuMeHATh paBUIIO NapasuIeICINIIEA.

OnepupoBaTh MOHATUSAMHU: JIEKAPTOBBI KOOPJIMHATHI B IMPOCTPAHCTBE, BEKTOP, MOJIYIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWMHATHI BEKTOpPA, Yrol MEXKIY BEKTOpPaMH, CKaJspHOE
MPOU3BCACHUC BEKTOPOB, KOJIJIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPHI.

Haxomute cymMMy BEKTOPOB W MPOU3BECHHE BEKTOPA HA YMCIIO, YTOJ MEXTY BEKTOPAMH,
CKaJIIpHOE MPOU3BE/IEHUE, PACKIIAIbIBATh BEKTOP 10 IBYM HEKOJIJIMHEAPHBIM BEKTOPaM.

3aaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapTOBON cHCTEMe KOOpPAMHAT.

[IpumensTb reoMerpuueckue (akTbl s pPELIEHUS CTEPEeOMETPUYECKHX — 3ajad,
IPEIOIarafoIluX HECKOJIBKO IIaroB pEIIeHUs, €CIM YCIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dopme.

Pemate npocTeiiiime reoMeTpuuecKue 3aJaui Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
MEeTo/1a.

Pemars 3aJadyul Ha A0Kas3aTCJIbCTBO MAaTEMAaTHYCCKUX OTHOIIEHWH Wu HaXO0XICHUC
TreOMETPUYECKUX BEJIMYMH MO 00pas3laM MM aJIrOpUTMaM, IMPUMEHsSI U3BECTHBIE METOABI IpU
pELICHUH CTaHJaPTHBIX MaTEMaTHUECKUX 3a]1ay.

[IpuMeHATs mpocTellne MPOrpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI IPU PEUICHUN CTEPEOMETPHUIECKUX 3a/1ad.

[TpuBoAMTE mNpUMEpPHl MaTEeMaTHUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U HKU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB F'€OMETPUHU B HCKYCCTBE.

[IpuMeHATh NOJIy4eHHBIE 3HAHMS HA NPAKTUKE: aHAJIU3UPOBATh PEAJBHBIE CUTyalUud W
MMPUMCHATH HN3YUCHHBIC IIOHSATUSA B mponecce IIOUCKa peicHuA MAaTEMATUYCCKU
chopMyIMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEAlbHbIE CHUTyallUd HA S3bIKE T'€OMETPHH,
UCCIIEIOBaTh MOCTPOECHHBIE MOJENU C HMCIOJIb30BAaHMEM T€OMETPUYECKUX TOHSATHH U TEopem,
anmnapara ajireOpbl; peniaTh NpakTUYecKue 3a1a4u, CBSI3aHHbIE C HAX0XACHHUEM IeOMETPHUECKHUX
BEJIMUMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

Ne n/m HporpaMmbi Beero Konrpoabnbie  IIpakruueckne @ JJIEKTPOHHbIE (H(POBLIE)

padoThI padoThI o0pa3oBaTejbHbIE PeCypChl
1 BBenenue B ctepeomMeTpuio 10 https://resh.edu.ru/subject/17/10/
2 [IpsiMBbI€ ¥ TUIOCKOCTH B POCTPAHCTBE. 12 1 https://resh.edu.ru/subject/17/10/

[MTapannenbHOCTh MPSMBIX M IUIOCKOCTEH
3 [leprieHIUKYISAPHOCTD MPSIMBIX U IIOCKOCTEN 12 https://resh.edu.ru/subject/17/10/
4 YTIbl MEKAY OPSIMBIMU U TUIOCKOCTSIMU 10 1 https://resh.edu.ru/subject/17/10/
5 MHoOrorpaHHUKH 11 1 https://resh.edu.ru/subject/17/10/
6 O0BbEMBI MHOTOTPaHHUKOB 9 1 https://resh.edu.ru/subject/17/10/
7 [loBTOpEHUE: ceueHus, pacCTOSHUS U YTJIbl 4 1 https://resh.edu.ru/subject/17/10/
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0
11 KJIACC
KosanyectBo yacos
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/m I Konrpoabnbie  IIpakruueckne  JIEKTPOHHBbIE (M (pPOBLIE)
porpamMmal Bcero

padoThI paboThI o0pa3oBaTe/bHbIE PeCypPChl
1 Tena BpameHus 12 https://resh.edu.ru/subject/17/11/
2 OO0BEMBI TEN 5 1 https://resh.edu.ru/subject/17/11/
3 BekTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 https://resh.edu.ru/subject/17/11/
4 HOBTOPCHPIC, 000011IeHNE, CHCTEMATH3AIINS 7 1 https://resh.edu.ru/subject/17/11/

3HAHWH

OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0
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