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IHOACHUTEJIBHASA 3AIINCKA

Pabouas nmporpamma ydae6HOro Kypca «I'eomerpusi» 0a30BOro ypoBHS AJsl 00y4YarOIIUXCS
10 —11 xmaccoB pa3zpaborana Ha ocHOBe DenepaibHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIHLHOTO
CTaHZapTa cpeaHero oOuiero oOpa3oBaHus, ¢ y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBAaHUM,
NPEIbABISIEMBIX K MaTeMaTHYecKoMy O0Opa30BaHUIO, M TPAJUIMUNA POCCUHUCKOTO 0Opa3oBaHMS.
Peanuzanuss  mporpamMMbel  00ecneuMBaeT — OBJIAJCHHE  KJIIOUYEBBIMH  KOMIETEHIUSMH,
COCTaBJIIONUMH OCHOBY JUIS CaMOPAa3BUTHUS M HEMPEPHIBHOTO 00pa3oBaHUs, IIEOCTHOCTh
0OIIEeKyIBTYPHOTO, INYHOCTHOTO U TIO3HABATEILHOTO Pa3BUTHS JIMYHOCTH 00YUYarOINXCS.

HEJIX U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4eOHOro Kypca TI'e€OMETPUH Ha YPOBHE CpEIHEro oOmero oOpa3oBaHUS
00yCJIOBJIEHa NPAKTUYECKOM 3HAYMMOCTBIO METANpPEIMETHBIX M MPEIMETHBIX pe3yIbTaTOB
o0Oy4eHHs] TEOMETPUH B HANpaBICHUH JMYHOCTHOTO Pa3BUTHUA OOydaromuxcs, GOpMHUpPOBAHUS
(GYHKIMOHATIHLHON MaTeMaTHYECKOW TPAaMOTHOCTH, H3YYCHHS IPYTUX YUEOHBIX JUCIUIUIMH.
PazButne y oOydaromuxcsi MpaBHIBHBIX TPEACTABICHUN O CYIIHOCTH W IPOUCXOXKICHUU
TeOMETPUYECKUX aOCTPaKIMii, COOTHOLICHUN PEaJbHOTO U HUJCATBHOTO, XapaKTepe OTPaKEHHs
MaTeMaTUYECKOW HAyKOU SIBJICHUM U IIPOLIECCOB PEAIIBHOIO MHpPA, MECTE TEOMETPUU B CUCTEME
HAayK M pOJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAyYHOM I[IO3HAHUUM U B IIPAKTHKE
crocoOCTBYeT (OPMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS YyYaIIUXCS, a TaKKe KayecTB
MBILIUIEHUS], HEOOXOAUMBIX JUIS aAalTallii B COBPEMEHHOM OOIIIeCTBE.

I'eomerpust siBisieTcst OOHMM M3 0a30BBIX INPEIMETOB HAa YPOBHE CpEIHEro OOIIero
o0Opa3oBaHus, TaKk Kak OOecleyrBaeT BO3MOXKHOCTh M3YUEHHs KaK JUCIHUIUIMH €CTECTBEHHO-
Hay4YHOU HAIIPABJIEHHOCTH, TAK U TYMaHUTapPHOM.

Jloruueckoe MplIeHHE, (opMupyeMoe MpH H3YYEHWH OOYYaIOIIMMUCSA MOHATHHHBIX
OCHOB TEOMETPUM M TIOCTPOCHUM LIEMOYKM JIOTUYECKUX YTBEPXKICHHH B XOJ€ peIIeHUs
TE€OMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTaTb W OIPOBEPraTh TUIIOTE3bl HEMOCPEACTBEHHO
UCTIOJB3YIOTCS MPU PEIICHUWH 3aJad eCTECTBEHHO-HAYyYHOTO IHMKJIA, B YaCTHOCTH M3 Kypca
busuKy.

YMeHrue OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPACT CYLIECTBEHHYIO pOJb BO BCEX
o0acTsaX AEATENbHOCTH 4YeioBeka. OpHEeHTalusi YeloBeKa BO BPEMEHH M IPOCTPAHCTBE —
HEO0XO/IMMOE YCIIOBHE €ro COIMAIbHOrO OBITHS, (hopMa OTPaXKEHHS OKPYXKAIOLIETo MHUpa,
yCIOBHE YCHEUIHOTO TO3HAHUS M aKTHUBHOTO IpeoOpa3oBaHHsA  JACHCTBUTEIHHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pazaMu 0ObEIMHAET Pa3HbIC BUIBI YUCOHOH U TPYAOBOI
NEATeNbHOCTH, SBISETCS OJHUM M3 MPO(ECCHOHAIBHO Ba)KHBIX KAuyeCTB, MO3TOMY aKTyalbHa
3aaya (GOPMHUPOBAHUS y OOy4arOmMXCsS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK Pa3sHOBUIAHOCTU
00pa3HOTO MBIIUIEHUS] — CYIIECTBEHHOIO KOMIIOHEHTa B TMOJrOTOBKE K MPAaKTHYECKON
JEATeIbHOCTH IO MHOTHM HaIpPaBJICHUSM.

Lenb ocBOEHUS POrpaMMBbl yueOHOTO Kypca «I'eomeTprsi» Ha 0a30BOM YpOBHE 00y4eHUS
— o0meoOpa3oBareabHOE U OOIIEKYIBTYPHOE pPa3BUTHE OOYyYarOmMXCS uepe3 obecredeHue
BO3MO’KHOCTH NPHOOPETEHUSI M WCIOJIb30BAHUS CUCTEMATHUYECKUX T'€OMETPUYECKUX 3HAHUHN U
JEeUCTBUH, CIENU(PUUHBIX T€OMETPUH, BO3MOKHOCTH YCIIEIIHOTO MPOJIOJDKEHUS 00pa30BaHMs IO
CIELUANBHOCTSAM, HE CBS3aHHBIM C MPHUKJIAIHBIM UCTIOJIB30BAHUEM I'€OMETPUH.

[Iporpamma 1o reoMeTpuu Ha 0a30BOM YPOBHE NpeAHAa3HA4YCHA Uil OOydYarOIIUXCS
CpeIHEeH WIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENBHBIX 3aTPYJHEHUH Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 6a30BOM YPOBHE JOJKHBI OCBOUTH
o0mne MaTeMaTHYeCKUEe YMEHHUs, CBSA3aHHBIE CO CHENU(PUKON reoMeTpur U HEOOXOUMBIE IS
KHU3HU B COBpeMEHHOM oO1ecTBe. Kpome 3T0ro, OHM UMEIOT BO3MOKHOCTh U3YyYHUTh T'€OMETPHUIO
6osiee TIIyO0OKO, €ClIM B JalbHEHIIEM BO3HUKHET HEOOXOAUMOCTh B T€OMETPUUECKUX 3HAHUSIX B
npohecCHOHATEHON AEATEIBHOCTH.



JIOCTIDKEHHE 1IeSTd OCBOEHUS MPOrpaMMbl 00ECIICUNBACTCS PELICHUEM COOTBETCTBYIOIIUX
3agau. [IpuopuTeTHRIMU 3aauaMu OCBOeHHUs Kypca «I eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBJISIFOTCS:

(dbopMupoBaHHE TPEACTABICHUS O TEOMETPUM KaK YacTH MUPOBOM KYIBTYpHI M OCO3HaHHUE €&
B3aHMOCBSI3U C OKPYXAIOIIUM MUPOM;

(dbopmMupoBaHUE TPEICTABICHUS O MHOTOTPAHHUKAX W TeNax BpallCHUs KaK O BaXHEUIIMX
MaTeMaTHYEeCKUX MOJENAX, IO3BOJISIOIIMX ONUCBIBATh M  M3y4aTh pa3HbIC SBJICHUS
OKPY’KaIOILIEro MUpa;

dopmMupoBaHHEe yMEHHsS paclO3HaBaTh Ha 4YepTekaxX, MOJENAX U B peaJbHOM MHpe
MHOTOT'PaHHHUKH U TeJla BPaIllCHUS;

OBJIAJIEHUE METOJaMH pPEUICHMs 3a7ad Ha MOCTPOCHMSI Ha M300paKEHUSAX MPOCTPAHCTBEHHBIX
uryp;

¢dbopMuUpoBaHHE YMEHHUSI OIEPUPOBATH OCHOBHBIMH MOHSATHUSMH O MHOTOTPAaHHHKaX M TeJax
BpaIlEHHs U UX OCHOBHBIMH CBOMCTBaMU;

OBJIQZICHUE AITOPUTMAaMH PEIICHUsI OCHOBHBIX TUIIOB 33/1a4; (OPMHUPOBAHNE YMEHUS IPOBOIUTH
HECJIOXKHBIE JJOKA3aTEJIbHbIE PACCY)K/IEHUS B XO/I€ PELICHHS CTEPEOMETPUUECKUX 3a1a4 U 3a4a4 C
IIPAKTUYECKUM COJEpKAHUEM;

pa3BUTHE HHTEIUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH OOYyJaromuxcsi, MO3HABaTEIbHOM
aKTUBHOCTH, UCCIIEIOBATENILCKIUX YMEHHUM, KpUTUYHOCTH MBILIUICHHS;

dopmupoBanue  (QYHKIUMOHAIBHOM  TI'PaMOTHOCTH, pPEJIEBAaHTHONH T'€OMETpUU:  YMEHHUE
pacro3HaBaTh MpPOSIBICHUS TE€OMETPHUECKUX TOHATHH, OOBEKTOB W 3aKOHOMEpPHOCTEH B
peanbHBIX KU3HEHHBIX CUTYallMSIX U MPU U3YYEHHH JIPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBHCUMOCTEHl M 3aKOHOMEPHOCTEH, (OpPMYIHMPOBaTh MX Ha SI3bIKE I'€OMETPUH M CO3/1aBaTh
TFEOMETPUYECKUE MOJIEIM, NPUMEHATh OCBOEHHBI T'€OMETPUYECKHI ammapar A peleHus
MPAKTUKO-OPHEHTHUPOBAHHBIX 33/1a4, HHTEPIPETHPOBATH U OL[CHUBATH IOJy4YCHHBIC PE3yIbTATHI.

OTnUYUTENbHOM 0COOEHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHE B KYpC CTEPEOMETPUHU
B HayaJle €ro M3ydyeHus 3ajay, pEIIaeMblX Ha YPOBHE HWHTYUTHBHOIO IIO3HAaHHUA, U
onpenenéHHbIM 00pa3oM OpraHM30BaHHAs pabOTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO W IPOCTPAHCTBEHHOI'O MBIIUIEHUS, CTUMYJIUPYET NIPOTEKaHWE HWHTYUTHUBHBIX
IIPOLIECCOB, MOTUBUPYET K JAIbHEUIIEMY H3YUEHUIO IIPEAMETA.

[Ipenmourenne OTHAETCS HArISAHO-KOHCTPYKTUBHOMY MeETOAy OOy4YeHHs, TO €cThb
TEOPETUYECKUE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-NPAKTUYECKOU
NESITENbHOCTH. Pa3BUTHE IPOCTPAHCTBEHHBIX MPEJICTaBICHUM y ydalmuxcs B Kypce
CTEPEOMETPUH NPOBOJIUTCA 32 CUET PELICHHS 33/a4 Ha CO3JIaHHE MPOCTPAHCTBEHHBIX 00pa3oB U
3ajay Ha OINEPHUPOBAHUE MPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue obOpaza MPOBOAUTCS C
OTIOPOM Ha HArJSIIHOCTh, @ OTIEPHUPOBAHNE 00PA30M — B YCIOBHUSAX OTBJICUEHHS OT HATJIAIHOCTH,
MBICJIEHHOTO U3MEHEHMSI €0 UCXOJHOIO CONEPIKAHUS.

OcHoBHBIE cojJepkaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHukmn», «lIpsmble U IIIOCKOCTH B POCTpAaHCTBEY, «Tena Bpamenus», «BekTopsl u
KOOpPJMHATHI B IPOCTpaHCTBE». POpMHUpPOBaHKE JJOTHUECKMX YMEHUN pacpeesieTcsl HE TOJIbKO
[0 COAEP)KATENbHBIM JIMHUSM, HO W MO TojaM oOy4eHHs Ha YPOBHE CpeaHEro oOIiero
oOpa3oBaHUsI.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yiabTaTaM OCBOCHUS
paboueii mporpaMmsl, pacpeAeIEHHBIM 0 ToJaM 00yYeHHs, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
4TOObl  OBJAJEHHE TIEOMETPUYECKUMHU  TOHATHUSAMH M HaBBIKAMH  OCYILECTBIISJIOCH
MOCIIEIOBATEIbHO U TOCTYNATENBbHO, C COONIONEHHEM NPUHIIMIIA MPEEeMCTBEHHOCTH, UYTOOBI
HOBBIE 3HAHMS BKIIIOYAJIMCH B OOIIYI0 CUCTEMY F€OMETPUUYECKHX MPEACTaBICHUH 00yJaronuxcs,
paciupsis u yriayomnss e€, o0pasysi IpoUHble MHO)KECTBEHHBIE CBSI3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVTAHE



Ha u3yuenne reomerpun oTBOaUTCS 2 yaca B Hegento B 10 kinacce u 1 yac B Hepenio B 11
KJacce, BCero 3a ABa roja ooyuenus - 102 yqeOHbIX yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OcHoOBHbIE TIOHATHUS CTEpeOMETpUH. Touka, mpsiMasi, II0CKOCTh, MpocTpaHcTBo. [loHsTHE
00 aKCHOMaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUHU U CICICTBUS U3 HUX.

B3auMHoOe pacrosiokeHue NpsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOIIMECS, NTapaJlIeIbHbIE U
CKpemuBaomuecss npsaMsie. llapamnenbHOCTh HPSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
MapaJuleJIbHbIE IIPSAMBIE B IPOCTPAHCTBE; IMAPAJUICIBHOCTh TPEX MPSAMBIX; MapaJLICIbHOCTD
IpsIMOM M INIOCKOCTH. YTIIbI C COHAIIPABICHHBIMH CTOPOHAMM; YroJI MEXKAY IMpPSIMBIMU B
npoctpancTtBe.  [lapamnenpHOCTh  IUIOCKOCTEW:  IMapajulelibHbIE  IUIOCKOCTH;  CBOMCTBA
napajieNIbHBIX m1ockocTei. [Ipocreiimue npocTpancTBEHHBIE (PUTYPHI HA TUIOCKOCTHU: TETPadIp,
KyO, mapajsenenumne s, IoCTPOCHUE CEYSHUH.

IlepneHUKYIApPHOCTE HPSMOM M IUIOCKOCTH:  IEPICHAMKYJISPHBIE IpsIMBIE B
IIPOCTPAHCTBE, MpPsIMbIE [ApaUICIIbHbIE M IEPHEHIUKYISAPHbIE K IIOCKOCTH, IIPU3HAK
NEPIEHIUKYJIAPHOCTA IPSIMOM M IUIOCKOCTH, TeopeMa O MNpsAMOW NEepHEHAUKYJIIPHOU
IJIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJl MEXKIy IpPSMOM U INIOCKOCTBIO; ABYIPaHHBIM yro,
JIMHEWHBIN YroJl ABYIrpaHHOro yria. Ilepnenaukyisp M HakJIOHHBIC: PACCTOSIHME OT TOYKH [0
IUIOCKOCTH, PAacCTOSIHHE OT MpsIMOM [0 TUIOCKOCTH, MpPOEKIHs (UTYyphl Ha IUIOCKOCTb.
IlepneHUKYIAPHOCTD IJIOCKOCTEN: IPU3HAK MEPIIEHIUKYISIPHOCTH ABYX IUIOCKOCTER. Teopema
0 TPEX MEPIECHIUKYIIpax.

MHOrorpaHHuKHU

IloHATHE MHOIOrpaHHUKA, OCHOBHBIC JJIEMEHTBI MHOIOTPAaHHUKA, BBIIIYKJIBIE U
HEBBIITYKJIbIE MHOTOTPaHHUKHU; Pa3BEPTKA MHOTOrpaHHMKA. [Ipu3ma: n-yroapHas npusMa; rpaHu
Y OCHOBAHMsI MPU3MBI; IpsIMast M HAKJIOHHAs TPU3MBIL; OOKOBasi U MOJIHASI IOBEPXHOCTh MPU3MBI.
[Tapamtenenunen, NpsMOYTOJIBHBIN MapajUlesIeNUIIe] U ero csorcrea. Ilupamupa: n-yrosbHas
nUpaMya, TpaHU W OCHOBaHME NHUPaMUAbI; OOKOBasg W TOJHAs IMOBEPXHOCTb MUPAMUJBI;
IIpaBWJIbHAs W YyCEU€HHas MNHUpaMuAa. OJIEMEHThl MNpU3Mbl W nUpaMuisl. IIpaBunbHbIE
MHOTOTPaHHUKH: IIOHATHE IIPaBUIBHOIO MHOTOIPAHHMKA; IPAaBWIbHAs MPU3Ma U IIpaBUJIbHAs
NUpaMyUIa; paBUIIbHAS TPEYroJibHAs MUPaMUAa U MPaBUWIBHBIA TeTpasap; Kyo. IlpencraBnenue
O IMpaBWIbHBIX MHOTOTPaHHMKAaX: OKTa’Jap, HOAeKa’aAp M ukocadap. CedeHus OpU3MBI U
MIAPaMHUJIBI.

CuMMeTpust B IPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIBHO TOYKH, INMPSAMOM, MJIOCKOCTH.
DneMEeHThl CUMMETPUY B IMpaMUax, Napajuiesenurenax, IpaBUIbHbIX MHOTOTpaHHHUKAX.

Bbruncrienue 371eMEHTOB MHOTOTPAaHHUKOB: p&0pa, nuaroHanu, yrisl. [lnomans 6oxoBoit
MIOBEPXHOCTH U IIOJIHOW IOBEPXHOCTH IPsAMOM IPU3MBI, IUIOLIAJb OCHOBAHHUM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMOW mpu3Mbl. I[lnomans GOKOBOWM MOBEPXHOCTH M TOBEPXHOCTH
NPaBUIBHON NMUpaMU[IBI, TEOpeMa O IUIOIaau yceu€HHoW mupamuiabl. Ilonstue o6 oObéme.
O0BEM nupaMubl, MIPU3MBI.

[Tonobusie Tema B mpoctpancTBe. COOTHOLICHHS MEXKIY IUIOMAASIMU TOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX TEJ.

11 KJIACC

Tena Bpamenust

[MunuHapudeckas TOBEPXHOCTh, O0Opa3ymoIIHe UWIMHAPUYECKONH IMOBEPXHOCTH, OCh
WIMHAPUYECKON moBepxHOoCTH. [{umuHAp: ocHOBaHMS M OOKOBasi MOBEPXHOCTh, 00pasyromias u
OCh; IJIOMIAh OOKOBOW U TIOJTHOW MOBEPXHOCTH.

Konunyeckass TOBEpXHOCTh, OOpa3yroIHe KOHUYECKOW IMOBEPXHOCTH, OCh U BEpIIMHA
KOHUYECKOW moBepxHOCTH. KOHyc: OCHOBaHHME W BepIIMHA, OOpa3yiomias W OCh; IUIOMAIb



OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBII KOHYC: 00pa3ylolue W BBICOTA; OCHOBAHUS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: meHTp, paaumyc, OUaMeETp; IUIOIIAJb MOBEPXHOCTH cdephl. B3ammuoe
pacrionoxxenue chepbl U IIIOCKOCTH; KacaTellbHas TIOCKOCTh K cepe; uiomans chepsl.

N3006paskeHue Tes BpalleHHst Ha MII0CKOCTH. Pa3BépTka UIMHApaA 1 KOHYCA.

KomOunanuu Ten BpalleHWs U MHOTOTPAHHUKOB. MHOTOTPAaHHHK, ONHCAHHBIM OKOJIO
cdepsl; cdepa, BOUCaHHAS B MHOTOTPAHHHK, WM TEJIO BPAILlEHUSL.

[Tonsitne 06 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
IpSMOYTOJIBHOTO Tapaienenunena u ciaeactBus u3 He€. O0bEM nmiamMHApa, KoHyca. OO0BEM
apa u miomaas cepsl.

[TonoOusie Tena B mpoctpaHcTBe. COOTHOUICHHS MEXAY IUIOUIAIIMHU TOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX TEI.

Ceuenust numauHApa (MapajyleIbHO M NEPHEHIUKYISPHO OCH), CEUEHUs KOHyca
(mapanyenbHOE OCHOBAHUIO U MPOXOIEE YEPE3 BEPIINHY), CEUEHHUS 1I1apa.

BekTopbl M KOOpAUHATHI B IPOCTPAHCTBE

BekTop Ha m1ockocTy U B pocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha 4ucio. PasimokeHue BekTopa 10 TpEM HEKOMIUIAHAPHBIM BekTopaM. lIpasuio
napauienenunena. Pemenue 3agad, CBA3aHHBIX C IPUMEHEHUEM MPABUII IEHCTBUI C BEKTOPAMH.
[IpssmoyronpHas cuctema KoopAMHAT B IpocTpaHcTBe. Koopaunatel BekTopa. Ilpocreiimine
3aJauyd B KOOpAMHATax. Yroil MexAy BekTopamu. CKalpHOE NPOU3BEICHHE BEKTOPOB.
Brruncnenue yriioB Mexay OpsSMbBIMH U INIOCKOCTSIMU. KoopauMHATHO-BEKTOPHBIM METOJ MpHU
peLICHUU TEOMETPUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pE3yAbTaThl OCBOCHHUS IMPOrpaMMbl yd4eOHOro mpeamera «MaremaTHkar
XApaKTEPU3YIOTCS:

I'paxnanckoe BociMTaHue:

C(OPMHPOBAHHOCTBIO TPAXKIAHCKOW MO3UIMU OOy4aromerocs Kak axkTHBHOTO U
OTBETCTBEHHOT'O YJICHa POCCUICKOTO OOIIECTBA, MPEJCTABICHUEM O MAaTEMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHUH, NOpOLEAYp Tpa’kIaHCKOTO oOO0IIecTBa
(BBIOOpPBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCHCTBOBATh C COIHUAIBHBIMH HMHCTHTYTaMHU B
COOTBETCTBUH C UX (YHKLUUSAMHU M HA3HAYECHUEM.

IIarprnoTHyeckoe BOCIMTAHUE:

C(OPMHPOBAHHOCTHIO POCCUMCKOM I'Pa)TaHCKOW MICHTHYHOCTH, YBAKCHHS K MPOILIOMY
U HACTOSIIEMY PpOCCHMCKOM MaTE€MaTHUKH, LCHHOCTHBIM OTHOLICHHEM K JIOCTHKEHUSIM
POCCHICKHX MAaTeMaTUKOB M POCCUMCKOM MaTEMaTHYECKOM WIKOJbI, K HCIOJIb30BAaHUIO ITUX
JTOCTHKEHHUH B IPYruX HayKaX, TEXHOJOTHX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHMEM TYXOBHBIX IICHHOCTEH pPOCCHICKOrO Hapojaa; c(HOPMUPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHUS, ITUYECKOIO IOBEACHMS, CBA3AHHOIO C NMPAKTUYECKUM IIPUMEHEHUEM
JNOCTW)KCHUM HAyKU U JEATEIbHOCTBIO YYEHOIO; OCO3HAHUEM JIMYHOIO BKIJIAJA B IIOCTPOEHUE
YCTOWYHBOTO OYTYyIIETO.

JcTeTHYecKoe BOCIIUTAHHUE:

ACTETUYECKUM  OTHOLIEHHWEM K  MHpY, BKIHOYas 3CTETUKY  MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEUICHUH, pPacCyXJIEHHH; BOCIPUUMYHBOCTHIO K
MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJ0B UCKYCCTBA.

PDu3nyeckoe BOCIIUTAHHUE:

C(OPMHUPOBAHHOCTBIO YMEHHUS NPUMEHSATh MaTeMaTH4YeCKUe 3HAaHUS B HUHTEpecax
3I0pOBOTO M Oe30macHOro o0pa3a XKU3HH, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3JI0OPOBBIO
(3mopoBoe mUTaHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUN M OTIBIXA, PErylsipHas (u3ndecKas
aKTHUBHOCTb); (PU3NYECKOTO COBEPUICHCTBOBAHUS, NMPH 3aHATHSAX CIIOPTUBHO-030POBUTEIHLHON
JEATENbHOCTBIO.

Tpynosoe Bociutanue:

TOTOBHOCTBIO K TpPYyIy, OCO3HAaHUEM IICHHOCTU TPYIOJIOOMS; MHTEPECOM K Pa3InYHBIM
chepam mpodeccHoHATBEHOW JEeSITeNFHOCTH, CBSI3aHHBIM C MAaTEMAaTHUKON U €€ MPHIIOKEHUSIMH,
YMEHHEM COBEpIATh OCO3HAHHBIN BBIOOp OyayIiel mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC IIJIaHbl, TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHMYeCKOMY OOpa3oBaHUIO U
caM0o00pa30BaHUIO0 Ha TPOTSHKEHUU BCEH JKM3HU; TOTOBHOCTHIO K AaKTHBHOMY YYacTHUIO B
PELIEHNH NIPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKOI HAIIpaBIEHHOCTH.

JIKOJIOTHYEeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTHIO AKOJIOTHUECKOW KYJABTYPHI, MMOHMMAaHHEM BIMSHUS COILHMAIBHO-
SKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSIHUE MPUPOAHOW U COLMAIBHOWU Cpelbl, OCO3HAaHUEM
r00aIbHOTO  XapakTepa  OSKOJIOTMYECKMX NpoOjeM; OpHeHTalued Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUU Ul pelieHHs 3a/1a4 B 00JIACTH OKPY)KAIOLIeH cpelibl, MIaHUPOBAHUS
IIOCTYIIKOB U OLICHKU UX BO3MOKHBIX IIOCJICACTBUMN JUIsl OKPYKAIOIIEH CPEbI.

IleHHOCTH HAYYHOI'0 MTO3HAHUA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOILIECTBEHHOW MPAKTHUKHU, TOHUMAaHHEM MaTeMaTHYeCKOW HayKu Kak chepbl
YeJI0BEYECKOUN JEATENIbHOCTH, 3TANOB €€ pa3BUTUS M 3HAYMMOCTH JJI Pa3BUTHUS LUBUIM3ALUY;
OBJIAJIEHUEM SI3BIKOM MaTE€MaTUKU M MAaTEMaTU4EeCKOW KyJIbTYpOH KakK CpEACTBOM IO3HAHMS



MHpa; TOTOBHOCTBIO OCYIIECTBJISATH IIPOCKTHYO U  HCCIENOBATEIBCKYIO JIEATEIbHOCTD
VWHJUBHUYaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATHI

MertanpeqMeTHbIe pe3ynbTaThl OCBOSHUS MPOrpaMMbl y4eOHOTO rpenmeTa «MaTemMaTuka
XapaKTepU3yIOTCS  OBJAJICHUEM  YHMBEPCAJIbHBIMU  HO3HABAMENbHbIMU  OelCMBUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU, — YHUBEPCANLHOIMU — De2YIAMUGHbIMU
oeticmeusmu.

1) Ynusepcanvnvie nosnasamenshsie oeticmaus, obecnewusaiom gopmuposarue 6a306vix
KOCHUMUBHBIX NPOYECco8 00yuarowuxcsa (0ceoeHue mMemooos NOZHAHUS OKPYHCAIOWe20 MUpd,
npuUMeHeHUe 102UeCKUX, UCCLe008ameNbCKUX Onepayutl, yMeHul pabomams ¢ uHghopmayuetl).

ba3oBrble Jornyeckue 1eHcTBHUA:

BBISIBJIATH U XapaKTEPHU30BaTh CYLIECTBEHHBIC MPU3HAKH MATEMaTUYECKUX OOBEKTOB, MOHATHIH,
OTHOLICHUA MEXAy TOHATHAMU; (DOPMYTUPOBATH OIpECICHUs] TOHATUH; YCTaHABIMBATb
CYIIECTBEHHBIN NMPU3HAK KIACCU(PHUKAIIMKA, OCHOBAHUS JUIsI 0000LICHUS U CPAaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAN3a;

BOCIPUHUMATh, (OpPMYIHpOBaTH W TNPeoOpa3OBBIBATH CYKICHUS: yTBEPAUTEIbHBIE U
OTpHLIATENIbHBIC, €IMHIUYHBIC, YACTHBIE U 00INE; YCIOBHEIE,

BBISBJIATH MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEUHS B (paKTax, TaHHBIX,
HAOMIONEHUAX M YTBEPXKACHUSAX; MpeanaraTb KPUTEPUH IS BBISBICHUS 3aKOHOMEPHOCTEH WU
IIPOTUBOPEUUIL;

JenaTh BBIBOJBI C HCIIOJb30BAaHWEM 3aKOHOB JIOTUKHM, JEAYKTUBHBIX M MHIYKTUBHBIX
YMO3aKJIOUYECHUH, YMO3aKIOYEHUI 110 AaHAJIOTUH;

MIPOBOJIUTH CaMOCTOSITEJILHO J0Ka3aTeNbCTBA MAaTEMaTHMYECKHX YTBEPXKACHUH (TpsMble U OT
MPOTUBHOTO), BBICTPAaWBaTh aAPTryMEHTAIMIO, TPUBOAWTH TMPUMEPHl M KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYXICHUS U BBIBOJIBI;

BBIOMpATh CHOCOO pemieHus y4eOHOW 3ajqauu (CpaBHHMBATh HECKOJIBKO BapHUaHTOB DPELICHMUS,
BBIOMpATh HanOOJIee MOIXOAAUINHA ¢ YIETOM CaMOCTOSITENBHO BBIICTICHHBIX KPUTEPUEB).

Bba3oBrble ncciieqoBare/ibCKHe 1eHCTBHA:

UCTOJb30BaTh BOIMPOCHI KaK HCCIICAOBATEIICKAN HHCTPYMEHT TO3HAHUS; (OPMYIUPOBATH
BOMPOCHI, (PUKCHpPYIOIIME NPOTHBOPEYHE, NpoOIeMy, yCTaHABIMBaTh HCKOMOE U JAaHHOE,
(bopMHUpPOBATH THIIOTE3Y, APT'YMEHTHPOBATH CBOIO MMO3UINI0, MHECHHE;

MIPOBOJIUTH CaMOCTOSTEIBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, HCCIEIOBAHUE 110 YCTAaHOBIICHUIO
0COOEHHOCTE MaTeMaTH4ecKoro OOBEKTa, SIBJCHHUS, MpPOIECcCa, BBIABICHHUIO 3aBHCHUMOCTEH
MEX]ly 00BEKTaMH, SIBJICHUSMH, IPOIIECCAMU;

CaMOCTOSTENIbHO (hopMynHpoBaTh OOOOIIEHUS W BBIBOABI IO pe3yjibTaTaM IPOBEIEHHOTO
HaOJI0IeHNS, UCCIIEI0OBAHMS, OLIEHUBATD JIOCTOBEPHOCTH MOJIyYCHHBIX PE3yIbTaTOB, BHIBOJIOB U
0000I11eHMIT;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCa, a TAKXKE BBIIBUTATH MPEAIOJIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pabora c undpopmanueii:

BBISBJIATE JePUUUTHl MH(GOpMAIMM, JaHHBIX, HEOOXOOUMBIX JUISI OTBETa Ha BOINPOC M IS
peleHus 3a/1a4H;

BbIOMpaTh  MHPOPMALMIO M3  HUCTOYHMKOB  PA3MUYHBIX  TUIIOB,  AHAJIU3UPOBATh,
CHCTEMaTH3HpOBaTb W HHTEPIPETHUPOBATh HMHGPOPMAIHMIO PA3IUYHBIX BUAOB U (opMm
MIPEJCTaBIICHHUS;

CTPYKTYpUpPOBaTh MH(POPMALMIO, MPEACTABIATh €€ B pa3IMyHbIX (OopMax, HIUIIOCTPUPOBATH
rpaduyuecKy;

OLIEHUBATh HAAEKHOCTH HH(OPMAIIMU IO CAMOCTOSTENIEHO C(OPMYIMPOBAHHBIM KPUTEPHSIM.



2) Vuusepcanvuvie KoMMyHUKamueHnwle Oelicmsus, obecneuusarom c@hopmupo8anHoCmy
COYUANLHBIX HABLIKOG 00YUAIOUUXCAL.

O0menne:
BOCHPUHHUMATh U (JOPMYIUPOBATH CYXJIEHUS B COOTBETCTBUHU C YCIOBHUAMU U LENSIMU OOIICHUS;
SCHO, TOYHO, I'PaMOTHO BBIPAXaTh CBOIO TOYKY 3PEHHS B YCTHBIX M NMHUCHMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS M0 X0y PEIICHUs 331a4H, KOMMEHTHUPOBATH MOJyYeHHBINH PE3y/IbTaT;
B Xole OOCYXJEHHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXIAeMOW TEMbI, IMPOOJIEMBI,
pemaeMoi 3aJa4M, BHICKA3bIBAaTh WJCH, HALIEJICHHBIE HA MOWCK PEIICHHS; COMOCTABIATh CBOM
CYXJICHHsI C CYXJIEHHUSIMH APYrMX YYAaCTHMKOB JUAJIOTa, OOHApYXUBATh Pa3IU4ME U CXOICTBO
MO3UIIMIA; B KOPPEKTHOU popMe popMyTupoBaTh pa3HOIIACHUS, CBOM BO3PAKEHHS,;
NPEICTaBIATh PpE3YJAbTAThl PEIICHUS 3a/Ja4yM, OHKCIIEPHUMEHTAa, MHCCIEOBAHUS, TIPOEKTa;
CaMOCTOSITEJIbHO  BbIOMpaTh ¢opMar BBICTYIUIGHHS C Y4€TOM 3agady NpPE3CHTAllMd |
0COOEHHOCTEH ayauTOpUH.

CotpyannuecrBo:
MOHMMAaTh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIAHONW W HMHIMBUAYAJIbHOH pabOTHl MpHU
pemieHNMH y4eOHBIX 3ajJad; NPUHUMATh LEJIb COBMECTHOH JEATENIbHOCTH, IUIAHUPOBATh
OpraHu3aIi0 COBMECTHOM pabOTHI, pacrpenessiTh BUIABI padoT, JOrOBapHBATHCS, 0OCYKIAaTh
MIPOLIECC U pe3yNbTaT padoThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;
y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCyxkaeHus, OOMEH MHEHUH, «MO3rOBbIE
IITYPMBI» M HHBIC); BBINOJHATH CBOIO 4YacThb pabOThI M KOOPAMHUPOBATH CBOM JEHCTBHS C
IPYrUMH 4IEHAMH KOMAaHJbI, OIICHMBAaTh KAueCTBO CBOErO BKJIaJa B OOLIMI MPOIYKT IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM yYaCTHUKAMH B3aMMO/ICHCTBUSI.

3) Yuueepcanvnvie pecynamuenuvie oelicmaus, obecneuusarom Gopmuposanue CMulCl06bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranmn3anus:
COCTaBJIATH IUIAaH, AITOPUTM PELICHUS 33J]auH, BEIOUPATh CIIOCO0 pelIeHus ¢ y4ETOM
MUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapHaHTHI PELICHUN C y4ETOM HOBOM MH(pOpMAaIIHH.

CaMOKOHTPOJIb:
BJIQJICTh HABBIKAMH MO3HABATEIbHON pEePIEKCHUH KaK OCO3HAHUS COBEPLIACMbIX ACHCTBUH U
MBICTIMTEIBHBIX ~ IPOIIECCOB, HX  PE3ylbTaTOB; BIAJETh CIIOCO0AMU  CaMOIPOBEPKH,
CaMOKOHTPOJIS TIPOLIECCa U pe3ysIbTaTa pelIeHus] MaTeMaTHYECKON 3a1a4H;
NOPEeIBUAETh TPYAHOCTH, KOTOpbIE MOTYT BO3HUKHYTH IPH pEUICHWW 3a/auyd, BHOCHUTH
KOPPEKTHBHI B JESATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, NAHHBIX, HAMIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa IeJId U YCIOBUSAM, OOBSICHATh MPUYUHBI JOCTHKCHUS WIH
HEIOCTIKEHUS ~ PE3YNbTAaTOB  JESATEIbHOCTH, HAXOMUTh  OWIMOKY, JaBaThb  OIICHKY
npUOOPETEHHOMY OTIBITY.

INPEJIMETHBIE PE3YJIbTATbBI
10 KJIACC

OnepupoBarh NOHATUAMU: TOUKA, NPsAMas, INIOCKOCTb.

[IpuMEHATH aKCUOMBI CTEPEOMETPUH U CIECICTBUS U3 HUX IPU PELICHUHA T€OMETPUUYECKUX
3aJ1a4.

OnepupoBaTb NOHSTHUAMU: MAPAIENBHOCTh U  IEPHEHAUKYISIPHOCTh HPSIMBIX U
MIOCKOCTEH.

KnaccuduimpoBars B3auMHOE pacroioKeHUE MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE.



OnepupoBaTh MOHATHUSMU: JBYTPaHHBI Yroj, TpaHd JABYTPAaHHOTO yria, pedpo
JBYIPAaHHOTO YIJia; TMHEHHBIN yroJl ABYTPaHHOTO yria; rpaaycHas Mepa ABYIPaHHOTO yria.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BBIMYKIBIA W HEBBIMYKJIBIH MHOTOI'PAaHHHK,
3JIEMEHTBl MHOTOTPAaHHUKA, PaBUIIbHBIA MHOTOT PAHHUK.

Pacrnio3HaBaTh OCHOBHBIC BHJIbI MHOTOTPAHHUKOB (MMpaMuja; MpH3Ma, MPSMOYrOJIbHBIN
napaiesienunes, Kyo).

KnaccupunupoBaTb MHOTOTpaHHUKH, BBIOMpas OCHOBaHMSA JUId  KJIAacCU(UKaLUU
(BBIMIyKJIBIE M HEBBINYKJIbIE MHOTOTPAHHMKH; TPaBHJIbHBIE MHOTOTPAHHUKHU; MpsIMble U
HAKJIOHHBIE TIPU3MBI, MTapaUICTICTIUIICbI ).

OnepupoBaTh NOHATUSAMH: CEKYIasi IJIOCKOCTh, CEUEHNE MHOTOT PAHHUKOB.

OOBACHATH MPUHIUIIBI TIOCTPOCHUS CEYCHUH, UCTIONB3Ysl METO/] CIIEIOB.

CTtpouTh ceueHHs MHOTOI'PAaHHUKOB METOJOM CIJIEAOB, BBHIIOJIHATH (BHIHOCHBIE) TUIOCKHE
YEepPTEKU U3 PUCYHKOB IMPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxoXJIEHHE TIEOMETPUYECKMX BEIMYMH 10 oOpasuam Win
aTOpUTMaM, MPHUMEHSS M3BECTHbIE AHATUTHUYECKHE METOJIbl NpPU PEIICHUH CTaHIapTHBIX
MaTeMaTHYeCKUX 3aJad Ha BBIYMCICHHE PACCTOSHUN MEXAy OBYMS TOUYKaMH, OT TOYKH [0
IPSIMOH, OT TOYKH JI0 MJIOCKOCTH, MEXK/TY CKPEIIUBAIOIIMMUCS TPSIMBIMU.

Pemate 3amaun Ha HaxoXJICHHE TIEOMETPUYECKMX BEIMYMH 1O oOpa3laM HIu
aTOpUTMaM, MPHUMEHSS H3BECTHbIE AHATUTHUYECKHE METOJIbl NpPU PEIICHUH CTaHIapTHBIX
MaTeMaTHYECKUX 3a7a4 Ha BBIYMCICHHUE YITIOB MEX]Y CKPELIMBAIOIIUMUCS MPSIMBIMH, MEXKIY
NPSIMOH U TUIOCKOCTBIO, MEXKTY TUIOCKOCTSIMHU, IBYTPAHHBIX YTJIOB.

Bbruucnare 00bEMBI U TIIOIIAIM TOBEPXHOCTEW MHOTOTPAaHHUKOB (TIpU3Ma, MUPAMUAA) C
npUMeHEeHHEeM (GOpPMYJ; BBIYMCIATH COOTHOILCHHS MEXIy IUJIOMAJIMU TOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MOHATHAMHU: CHMMETPHUS B IPOCTPAHCTBE; LEHTP, OCh M IUIOCKOCTh
CUMMETPHHU; LICHTP, OCh U MIIOCKOCTh CUMMETPHH (DUTYPHI.

W3BnekaTh, MpeoOpa3oBbIBATh U MHTEPIPETUPOBATH MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPECTaBICHHYIO Ha YepTex axX U pUCYHKaX.

[IpumensTh reoMeTpuueckue (aKkTbl JUIS  PEHICHHS CTEPEOMETPUYECKUX  3ajad,
MPEIoaraloluX HECKOJIbKO IIaroB pPEIICHUs, €CIM YCIOBUS NMPUMEHEHMs 3a/aHbl B SIBHOM
dopme.

[IpuMeHsTH TpOCTEHIINE MPOTPaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUECKUX 3a1a4.

[IpuBoauTH, TpUMEpPHl MaTEeMAaTHYECKUX 3aKOHOMEpPHOCTEH B TpPUPOAEC U IKHU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB F'€OMETPUHU B HCKYCCTBE.

[IpuMeHsATh NOJyYEHHBbIC 3HAHUS Ha IMPAKTHKE: aHAJIM3UPOBATh pPEAIbHbIE CUTYAIlMH M
OPUMEHSATh  HM3y4YCHHBIE TOHATUA B  TpOLECCe IOUCKAa PEIICHHS  MaTeMaTHYeCKH
cOpMYIMPOBAHHONW MPOOIEMBbI, MOJECTUPOBATh pPEATbHbIC CUTYallMd Ha S3bIKE T'€OMETPHH,
UCCIIEIOBAaTh TOCTPOCHHBIE MOJICNN C UCMOJIb30BAaHHUEM T€OMETPUYECKUX MOHSATHH U TEOpeM,
ammapara anreOpbl; penars IpakTHYeCKue 3a7a4ul, CBA3aHHbIE C HAXOXKACHUEM IeOMETPUIECKUX
BEJIMYHH.

11 KJIACC

OnepupoBaTthb HOHATHSMHU: IWIMHApHYECKAst HIOBEPXHOCTH, oOpazyromue
WIMHAPUYECKOH MOBEPXHOCTH; IMIIMHAP; KOHWYECKasi IOBEPXHOCTb, 00pa3yronue KOHUYECKOn
MOBEPXHOCTHU, KOHYC; ChepruecKasi TOBEpXHOCTb.

Pacrnio3naBats Tena BpameHus (IIUIMHIP, KOHYC, cdepa U map).

OOBACHATH CIOCOOBI MOJTyYSHHUS TEJl BPAILICHHSL.

KnaccugumuposaTs B3auMHOE pacnoyioxkeHne cepsl U MI0CKOCTH.



OnepupoBaTh MOHATUSMU: IIAPOBON CETMEHT, OCHOBAaHME CETMEHTA, BBICOTA CETMEHTA;
[IapOBOM CIIOM, OCHOBAHUE MIAPOBOTO CJIOS, BBICOTA IIIAPOBOTO CIIOS; IAPOBOI CEKTOP.

Beruncnsate 00BEMBI U TUIONIAAN MOBEPXHOCTEH TEN BpAIlleHUs, TEOMETPUUYECKUX Tell C
npuMeHEeHHeM (HopMyIL.

OnepupoBarh MOHSATUSMHU: MHOTOTPAHHHK, BIHCAHHBIM B Cepy W OMUCAHHBIA OKOJIO
cdepsl; cdepa, BUcaHHAS B MHOTOTPAHHUK UJTU TEJIO BPAIICHUS.

BBIYHCIATE COOTHOIICHHSI MEXKIY TUIOMIAISIMU TIOBEPXHOCTEH M 00bEMaMH MMOIO0OHBIX
T

N3o00paxkate wu3ydaembie (UTYpPHl OT PYKH M C MPUMEHEHHEM MPOCTBIX UYEPTEKHBIX
WHCTPYMEHTOB.

BrInoJTHATE (BBIHOCHBIE) IIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYpP: BH]I
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJI BPAIICHUSI.

W3Brekarh, HHTEPIPETUPOBATH M MPeoOpPa30BBIBATh MHPOPMAIMIO O TMPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PHUTypax, MPEJACTABICHHYIO HA YePTEeKaX U PUCYHKAX.

OmnepupoBarh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BEITIOJIHATE ACWCTBUS CIOXKEHHSI BEKTOPOB, BEIYUTAHUSI BEKTOPOB M YMHOXKEHUSI BEKTOPA
Ha YHCII0, OOBICHATH, KAKUMU CBOMCTBAMH OHH 00J1aJai0T.

[TpuMeHsITh MpaBUIO apasuIeIeHIe 1a.

OnepupoBaTh MOHATUSMU: JIEKAPTOBBHI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMWHATHI BEKTOPA, Yroll MEXKIY BEKTOPAMH, CKaIsPHOE
MIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxoauth cyMMy BEKTOPOB U MPOU3BEICHUE BEKTOPA HA YHCIIO, YTOJ MEXIY BEKTOPaMH,
CKaJSIPHOE TIPOU3BEICHIE, PACKIIAIBIBATh BEKTOP MO ABYM HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBath MIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CHCTEME KOOPIUHAT.

[MpumensTpr reomerpuueckue (akThl I PEUICHUS CTEPEOMETPHYECKHUX — 3ajad,
MIPEIOJIAraoNINX HECKOJBKO IIArOB PEUICHUS, €CIU YCIOBUS MPUMEHEHUS 3aJaHbl B SBHOU
dopme.

Pematp mpocreiinme reoMeTpUuuecKue 3314l Ha MPUMEHEHHUE BEKTOPHO-KOOPAUHATHOTO
MeTo/Ia.

Pemate 3amaum Ha J10Ka3aTEIbCTBO MAaTEMATHYECKUX OTHOIICHUM M HAXOXICHHUE
TeOMETPUYECKUX BEIUYHMH 0 00pas3liaM WIH aJIrOpUTMaM, IPUMEHsSIS U3BECTHBIE METOMIbI MPHU
pEIIeHUN CTaHAAPTHBIX MaTEMATHIECKUX 3a/1a4.

[TpuMmeHsITh TpOCTEHINe MPOTpaMMHBIE CPEICTBA M AIIEKTPOHHO-KOMMYHUKAIMOHHBIC
CUCTEMBI TIPU PEIICHUU CTEPEOMETPHUSCKUX 3a/1a4.

[IpuBOoMTE, TpHMEPHl MaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B TPUPOAEC U IKU3HHU,
pacmo3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[TpuMeHsITh TONyYeHHBIC 3HAHUS HA MPAKTUKE: aHAIM3HPOBATh PEalbHBIC CUTYAIlMH WU
NPUMEHITh U3YUYEHHBIC TIOHSATHS B MPOIECCE TOWCKA  PEIICHHS  MaTeMaTHYeCKH
chopMynTUpOBaHHON MPOOIEMBI, MOJCIUPOBATH PEATbHBIC CUTYAIllMH Ha S3BIKE TEOMETPUH,
HCCIIEIOBATh TIOCTPOCHHBIE MOJENU C HCIOJIb30BAaHHEM T'€OMETPHUYECKUX TOHATUNH U TEOpeM,
amnmapara anreOphl; penarth NPaKTUIECKHUE 3a/1a4H, CBI3aHHBIE C HAXOXKJICHHEM IeOMETPHIECKHUX
BCJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne HaumeHoBaHme pa3aesioB U

n/m  TeM MporpaMmbl KosaunuyectBo yacos
Bcero Kourpoaeusre IIpakTnuyeckune padoTsl
padoThI

1 BsexneHue B cTEpEOMETPHUIO 10
IIpsiMbI€e U TUIOCKOCTH B

5 TPOCTpaHCTBE. 12
ITapannenpHOCTb NPSAMBIX U
IJI0CKOCTEN

3 HepneH;[HKvampHOCTL IPSIMBIX 12
U IUIOCKOCTEN

4 VYTl MeXay OpSAMbIMU U 10
IIJIOCKOCTSIMU

5 MHororpaHHUKH 11

6  OOBEMBI MHOTOTPAaHHUKOB 9

7 [ToBTOpEHME: ceueHus, 4

PacCTOSIHUSA U YIJIbI

OBIIEE KOJIMYECTBO YACOB IT10 ITPOIT'PAMME

68

DJIEeKTPOHHBIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypcbl



11 KJIACC

HaumeHoBaHHne
h a3/1eJI0B M TEM
n/n ﬁpo)::"paMMbl KoaugecTBO 4acoB
Beero Koutpoabubie IlpakTudeckue
padoThI padoThI
1 Tena Bpaienus 12
2  OO0BéMEI TN 5 1
3 BekTopsl 1 KOOpIUHATHI 10 1
B IPOCTPAHCTBE
[ToBTOpEHME,
4  0000mmenue, 7 1

cUCTeEMaTU3alus 3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME

DJIEeKTPOHHbBIE

(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypcbl

34






IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
DJIEKTPOHHbBIE
No ngposbie
Tema ypoka unpp
n/n KosanyectBo yacos o0pa3oBaTe/bHbIC
Aara pecypchl
HU3y4eHust
KonTpoabHbie IIpakTnuyeckune
Bcero
padoThI padoThI

OcHOBHBIE TOHSTHS
CTepEOMETPHUH: TOUKa, IpsMasi,
IUIOCKOCTh, POCTPAHCTBO.
[TpaBuna n3obpakeHus Ha
PUCYHKAX: N300paKeHUS
IIJIOCKOCTEH, MapauIeIbHBIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

ITonATHA: nepecekaromuecs
2 IJIOCKOCTH, IEPECEKAIOLINECS 1
psiMas U INIOCKOCTh

ITonATHA: nepecekaromuecs
3 MJIOCKOCTH, EPECEKAIOLIUECS 1
IpsiMasi ¥ IJIOCKOCTh

3HAKOMCTBO C

MHOTOT'paHHUKaMH,
4 wn300pa’keHNue MHOTOTPAaHHUKOB 1
Ha PUCYHKax, Ha
MPOEKIIMOHHBIX YEPTEKAX
HavansHbie cBeneHus 0 Kyoe u
MIApaMUJIEe, UX Pa3BEPTKU U
Mozenu. CeueHus
MHOTOT'PaHHHKOB



10

11

12

13

14
15

HavansHbie cBenieHus 0 Kyoe u
IIApaMUJIe, UX Pa3BEPTKU U
Mojenu. CeueHust
MHOTOTPaHHUKOB

[Nouarue 06 aKCHOMaTUIECKOM
MOCTPOCHUH CTEPEOMETPHUHU:
aAKCHOMBI CTEPEOMETPUU U
CIEICTBUS U3 HUX

[Nouarue 06 aKCHOMaTUIECKOM
MOCTPOCHUH CTEPEOMETPHUU:
aAKCHOMBI CTEPEOMETPUU U
CIEICTBUS U3 HUX

[Nouarue 06 aKCHOMaTUIECKOM
MOCTPOCHUH CTEPEOMETPHUHU:
aAKCHOMBI CTEPEOMETPUU U
CIEICTBUS U3 HUX

[ToHsATHE 00 aKCMOMATUYECKOM
MOCTPOCHUH CTEPEOMETPUH: AKCHOMBI
CTEpEOMETPHUU U CIEACTBHSI U3 HUX

B3aumHoe pacrnosioxkeHne npsmbIX B
IPOCTPAHCTBE: IepeceKaromuec,
napauiebHbIe U CKPEIIMBAIOIIAECS
npsiMbIe

[TapauienbHOCTB IPSAMBIX U IIJIOCKOCTEH
B IIPOCTPAHCTBE: NapAJLJICIIbHBIE MIPSMBIE
B IIPOCTPAHCTBE; NapaAIUICIIBHOCTD TPEX
IIPSIMBIX

[TapayienbHOCTB IPSAMBIX U IIJIOCKOCTEH
B npocTtpanctse: IlapannensHocTh
IIPSIMOM U TUIOCKOCTHU

VYTuIBl ¢ COHANPABICHHBIMUA CTOPOHAMH
YTr0J1 MeXy IPSAMBIMU B IIPOCTPAHCTBE



16
17
18

19

20
21

22

23

24

25

26

27

28

29

30

31

YroJ1 MeXy IPSAMBIMU B IPOCTPAHCTBE
[TapaienbHOCTD IIIOCKOCTEMH:
NapajuleIbHbIE TUIOCKOCTU

CpolicTBa napasuleabHbIX MIIOCKOCTEN
IIpocreiimme NpoCTPaHCTBEHHBIE
(GUrypsl Ha MIOCKOCTH: TETPa’ap, KyO,
napajuIeIeIuIe]|

[TocTtpoenune ceuenui

[TocTpoenue ceuenui

KonTtponsnas padora no teme "[Ipsimbie
U IJIOCKOCTH B IIPOCTPAHCTBE.
[TapannenpHOCTb NPSMBIX U
miockocren”

IlepneHUKYISAPHOCTD NPSAMOU U
IIJIOCKOCTH: TIEPIICHAUKYIISIPHBIC NIPSIMbIE
B IIPOCTPAHCTBE

[IpsiMble napajuiebHbIEC U
MEPIEHIUKYJISIPHBIE K INIOCKOCTH
[IpsiMble napajuiebHbIEC U
MEPIEHIUKYIISPHBIE K INIOCKOCTH
[Ipu3Hak nepnesauKyIspHOCTH IPSIMOM
U IIJIOCKOCTH

[Ipu3Hak nepnesauKyISpHOCTH IPSIMOM
U IIJIOCKOCTH

Teopema 0 npsAMO¥ NEPIIEHAUKYIAPHON
IIJIOCKOCTH

Teopema 0 npsAMO¥ NEPIIEHAUKYIAPHON
IIJIOCKOCTH

Teopema 0 npsIMOi NEPIIEHAUKYIAPHOU
IIJIOCKOCTH

IlepnieHqUKyIISIp U HAKJIIOHHBIE!
paccTosiHue OT TOYKU J0 IJIOCKOCTH,



32

33

34

35

36

37

38

39

40

41
42
43

44

paccTosiHue OT MPSIMOM JI0 TIIOCKOCTH

IlepnieHIuKyIIAp 1 HAKJIIOHHBIE:
paccTosiHUE OT TOYKH JI0 MJIOCKOCTH,
paccTosiHUE OT MPSMOM JI0 TNIOCKOCTH

IlepnieH UKy U HAKJIIOHHBIE:
paccTosiHue OT TOYKU J0 IJIOCKOCTH,
paccTosiHue OT MPAMOM [0 IIIOCKOCTH

[lepnieHIuKyIIAp 1 HAKJIIOHHBIE:
paccTosiHUE OT TOYKH 10 MJIOCKOCTH,
paccTosiHUE OT MPSIMOM 10 TNIOCKOCTH
VYTIIBl B IPOCTPAHCTBE: YTOJI MEXAY
IIPSIMOM U IIOCKOCTBIO

JIBYrpaHHBIN yroJl, TMHEHHBIN yroi
IBYTPAHHOTIO yriia

JIBYrpaHHBIN yroJi, TMHEHHBIN Yrol
JBYTPAHHOTIO yria
IlepneHUKYJIAPHOCTD INIOCKOCTEN:
IIPU3HAK NEPIEHIUKYIIPHOCTH JBYX
IIJIOCKOCTEN

IlepneHUKYJIAPHOCTD INIOCKOCTEN:
IIPU3HAK NEPIEHIUKYISIPHOCTH JBYX
IIJIOCKOCTEN

[lepneHUKYJIAPHOCTD INIOCKOCTEN:
MIPU3HAK NEPIEHIUKYISIPHOCTH IBYX
IIJIOCKOCTEN

Teopema o0 TpEX nepHeHAMKYIIpax
Teopema o0 TpEX nepHeHAMKYIApax
Teopema o0 TpEX nepHeHAMKYIIpax
KonTtponsHas pabota o Temam
"IlepneHIUKYISAPHOCTD NPSMBIX U

miockocTel" u "YTIbl MEXIY IPSIMBIMU

H IwIockocTaMu"



45

46

47

48

49

50

51

52

53

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE
3JIEMEHTBI MHOI'OTPaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPaHHUKH;
pa3BEPTKAa MHOTOI'PAHHUKA

IIpu3ma: n-yrosibHas Npu3Ma; TpaHu U
OCHOBAHUS IIPU3MBL; IIpsIMast U
HAKJIOHHAs! IPU3MBI; OOKOBasl U TOJTHAS
IIOBEPXHOCTbH MTPU3MBI

[Tapamtenenunen, IpsMOYTOJIbHBII
MapajUieenuIiel U ero CBOMCTBa
IInpamua: n-yrojbHass IMpaMuaa,
I'paHy ¥ OCHOBAHWE MUPaMHMIbI; OOKOBas
U TIOJIHAs IOBEPXHOCTD ITUPAMUJIBL;
[IpaBUJIbHASA U YCEUEHHAs IUPaMUIA

IIpaBuiIbHBIE MHOTOIPAHHUKU: IIOHATHE
IIPAaBUJILHOTO MHOTOI'PAHHUKA;
[IpaBUJIbHASA [IPU3MA U NIPABUIIbHAS
MApaMU/JIa; IPaBUIIbHAS TPEYrOJIbHAS
NUpPaMUa U IPaBUWIBHBINA TETpasap; KyO
IIpencrasnenue o NpaBUILHBIX
MHOT'OTPaHHHUKAX: OKTadAp, JOJAEKAdAP U
HUKOCAdP.

CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIIBHO TOUKH,
MPSIMOM, TJIOCKOCTH. DJIEMEHTBI
CUMMETPUHU B IUPAMUAX,
napajuleJenune1ax, MpaBUIbHbIX
MHOTOTPaHHUKAX

Boluncnenue 351eMeHTOB
MHOTOT'PaHHHUKOB: pEOpa, AuaroHam,
yTJIbl

[Tnomans OOKOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTHU MIPSIMOM IIPU3MBI,



54

55

56
57
58
59
60
61
62
63

64

65

66

67

68

IUJIONIaJb OCHOBAHUM, TEOpPEMA O
OOKOBOY MOBEPXHOCTH MPSMOU MPHU3MBI
[Tnomaas GOKOBOY MOBEPXHOCTH H
MMOBEPXHOCTU MIPABUIILHON MUPaAMUJIBI,
TE€OpeMa o IJIoaau OOKOBOM
IIOBEPXHOCTH YCEUEHHOU MUPAMUIBI
KonTtponsHas pabora o Teme
"MHororpaHHuku"

[Tonsitrie 06 00BEME

O0BEM TUpaMHuIBI

OO0BEM TUpaMHuIBI

O0BEM TUpaMHuIBI

OO0BEM TUpaMHuIBI

O0BEM npU3MBbI

O0BEM pU3MBI

O0BEM pU3MBI

KonTtponsHas padora no teme "O0bEMBI
MHOTOTpaHHUKOB"

[ToBTOpeHue, 060061IeHNE
cucremarusanus 3Hanuii. [loctpoenne
CEYEHU B MHOTOTPaHHUKE
[ToBTOpenue, 0600IICHNE
cUucTeMaTu3alus 3HaHui. Beruucnenue
PACCTOSIHUIN: M@Ky IBYMSI TOUKAMHU, OT
TOYKH JI0 NIPSIMOM, OT TOYKH 0
TJIOCKOCTH, MEXAY CKPEIUBAIOIIUMUCS
MPSIMBIMU

Hrorosast koHTpoJIbHAsS paboTa
[ToBTOpenue, o600IIeHNE
cUcTeMaTu3alus 3HaHui. Beruucnenue

YIII0B: MEXKy CKPELIUBAIOIIMMUCS
MPSAIMBIMU, MEXIY IPSIMOH U

—t e ek e e e ek



IIJIOCKOCTBIO, IBYTPAaHHBIX YIJIOB, YIJIOB
MEKy IIIOCKOCTSMHU

OBIIEE KOJIMYECTBO YACOB IT10 ITPOIT'PAMME
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11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBOo 4acoB

KonTpoabHbie

Bcero
padoThI

IIpakTnuyeckune padoTsl

Jara
U3YYEeHUS

DJIEeKTPOHHBIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypcbl

Cdepa u map: ueHrp,
paaryc, IMamMmeTp; IUIomab
MOBEPXHOCTHU Cepsl

B3auMHoe pacnosoxenue
cdepbl ¥ MIOCKOCTH;
KacaTeJbHas MI0CKOCTh K
cdepe; maonaab chepsl

N3o06pakenue cepsl, mapa
Ha miaockoctd. CeueHus
mapa

[unueapudeckas
MOBEPXHOCTh, 00pa3yromme
HWIMHAPUYECKOU
MMOBEPXHOCTH, OCh
HWIMHAPUYECKON
MMOBEPXHOCTHU

Hunueap: OCHOBaHUS U
OOKOBasi IOBEPXHOCTbD,
oOpa3yoinas 1 och;
IUIOIAlb OOKOBOM U
MOJIHOM TOBEPXHOCTHU

N3o00paxkeHne nuiuHapa HA
mockocTH. Pazséprka
uunuuapa. CedeHus




UUATUHIPA (TTIOCKOCTBIO,
NapajuIeIbHON UIH
NEePIEHIUKYIIAPHON OCH
LHAJIMH]PA)

KoHnueckas IoBEpXHOCTD,
oOpa3ymoiire KOHUIeCKOn
IIOBEPXHOCTHU, OCh U
BEPIINHA KOHUYECKOU
IIOBEPXHOCTHU

Konyc: ocHoBanue u
BepIIMHA, 00pa3yromas u
0Ch; IIJIOIaab OOKOBOM U
IIOJIHOW ITOBEPXHOCTH

Yced€HHbIN KOHYC:
o0Opa3yroIue 1 BbICOTa;
OCHOBaHUS U OOKOBast
MTOBEPXHOCTh

10

N300pakenue KoHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.
Ceuenust koHyca (IIJIOCKOCTBIO,
MapajuIeJIbHON OCHOBAHUIO, U
IJIOCKOCTBIO, MPOXOAAIIEH
4yepe3 BEpPUINHY)

11

KoMOuHarus ten BpaiieHus u
MHOTOTPAHHUKOB

12

MHoOrorpaHHuK, ONUCaHHbIA
oKoJI0 cepsl; chepa,
BIIMCAaHHAsl B MHOTOTPaHHUK
WM B TEJIO BpAIICHHUS

13

ITousaTre 00 00BéMe. OCHOBHEBIE
CBOIicTBa 00BEMOB TEN

14

OO0BEM IMIMHIPA, KOHYCA




15

O06bEM mapa u miomaas chepol

16

[Togo6HbIe TENa B
npocTtpancTBe. COOTHOIICHUS
MEXY IJIOMAIIMU
MMOBEPXHOCTEH, 00bEMAMU
MOJOOHBIX TN

17

KonTtponsHas paboTa no Temam
"Tena Bpamenus" u "O0beMbl

TCI

18

Bekrop Ha mmockocT U B
MIPOCTPAHCTBE

19

CI10XKeHHE U BEIYUTAHUE
BEKTOPOB

20

YMHOXKEHUE BEKTOpa Ha YUCIIO

21

PasnosxeHnne BekTopa 1o TpéM
HEKOMIUIAHAPHBIM BEKTOpaM.
[IpaBuno napauienenunena

22

Pemenune 3ama4, CBSI3aHHBIX C
MPUMEHEHUEM TTPABUJT
JEUCTBUN C BEKTOPAMHU

23

IIpssMoyromnpHas cucrema
KOOpPJMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa.
IIpocrenmme 3anaun B
KOOpJAMHATaxX

24

YTr0J1 MeX1y BEKTOPAMH.
CkansipHO€ ITpOU3BEIEHNE
BEKTOPOB

25

Beluncrnenue yriioB Mexuy
IIPSIMBIMU U IJIOCKOCTSMU

26

KoopauHaTHO-BEKTOPHBII
METOJ IPH pELICHUU




rCOMCTPHUYCCKHUX 3ada4

27

KonTtponsHas pabora o Teme
"BeKTopsl ¥ KOOpJUHATHI B
nmpocTpaHcTee”

28

[ToBTOpEHue, 0600MIEeHNE U
cucTeMaTu3alus 3HaHUM.
OcHoBHBIE (UTYpPBI, (PAKTHI,
TEOPEMBI Kypca IIIaHUMETPUN

29

[ToBTOpeHue, 0600MmIeHNE U
cUcTeMaTu3alus 3HaHUM.
OcHoBHBIE QUTYpBI, (PAKTHI,
TEOPEMBI Kypca IIIaHUMETPUHN

30

[ToBTOpeHue, 0600MmEeHNE U
cHCTeMaTHu3aIlus 3HaHUM.
3ajauu MIaHUMETPUU U METOIbI
WX pelIeHus

31

[ToBTOpeHue, 0600MmEeHNE U
CHCTEMaTHu3aIus 3HaHUH.
3ajauu MIaHUMETPUU U METOIbI
WX pelieHus

32

[ToBTOpeHue, 0600MmEeHNE U
cucTeMaTu3anus 3HaHUM.
OcHoBHBIE (UTYpBI, (PAKTHI,
TEOpPEMBI Kypca CTepEOMETPUHN

33

HTorosas koHTpoJbHAsA paboTa

34

[ToBTOpeHue, 0600MmEeHNE U
cUCTeEMaTHU3alus 3HaHUN

OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

34







YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYEHUKA

* MaTtemaTuka: ajiredpa ¥ Hayajaa MaTeMaTHYeCKOro aHain3a, reomerpust. I'eomerpus, 10-11
knaccel/ Atanacsia JI.C., byry3os B.®., Kagomies C.b. u npyrue, AKinoHepHOE 00I11eCTBO
«M3narenscTBO «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HIUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETU UHTEPHET
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