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IHHOACHUTEJIBHASA 3ATINCKA

Pabouas mporpamma yuebHoro Kypca «l'eomerpusp» 0a30BOT0 YpOBHSI I 00YyJaIOIIMXCSI
10 —11 kmaccoB pa3paboraHa Ha ocHOBe PDenepaabHOrO roCyIapCTBEHHOTO 00pa3oBaTEIbHOTO
CTaHIapTa cpeaHero oOuiero oOpa3oBaHus, ¢ y4ETOM COBPEMEHHBIX MHPOBBIX TPeOOBAaHUM,
MPEIbABISEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPAJUIMIl pOCCHICKOrO 00pa3oBaHUs.
Peanuzanuss  mporpaMMbl  oOecneurMBaeT — OBJAJEHUE  KIIOYEBBIMM  KOMIIETEHLUSIMU,
COCTaBJIIIOLIMMU OCHOBY JUISI CaMOPAa3BUTHUS M HENPEPBIBHOIO 00pa3oBaHUs, LEIOCTHOCTh
0OMIEKYJIBTYPHOTO, JINYHOCTHOTO 1 TIO3HABATEIILHOTO Pa3BUTHS JIMYHOCTH 00YUJarOIINXCA.
HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHOCTh y4eOHOro Kypca TEOMETPUH HAa YpPOBHE CpeaHero ooOimiero oOpa3oBaHUS
00yClIOBJI€HAa MPaKTUYECKOM 3HAYMMOCTBIO METANpPEIMETHBIX W MPEIMETHBIX pe3yJbTaTOB
oOyueHusi TEOMETPUM B HAIPABJIEHUU JIMYHOCTHOTO pa3BUTHA oOydaromuxcs, GOpMHUPOBaHUS
(YHKIIMOHAJIBHOM MAaTeMaTU4eCKOW T'pPaMOTHOCTH, M3Y4EHMsI JAPYrUX Y4eOHBIX AMCLIMILIUH.
Pa3Butne y oOywarommxcs NpaBUIIbHBIX MPEICTAaBICHUNM O CYIIHOCTH M HPOUCXOXKACHUU
reOMETPUYECKUX aOCTpaKIui, COOTHOIIEHUH PEAbHOTO U HJCAIbHOTO, XapakTepe OTPa’KeHUs
MAaTEeMaTHYECKOM HAyKOM SIBJICHHH M IIPOILIECCOB PEATIBHOIO MHPA, MECTE TEOMETPUU B CUCTEME
HAyK U pOJIM MaTeMaTHUYeCKOro MOJEIMPOBAaHUS B HAyYHOM IIO3HAHMUM U B MPAKTUKE
croco6cTByeT (OPMHUPOBAHUIO HAyYHOTO MHUPOBO33PEHHUS YdYalIUXCsA, a TaKKe KadyecTB
MBIIILJIEHHS], HEOOXOIUMBIX JJISl a1allTallii B COBPEMEHHOM OOIIIECTBE.

l'eomerpus sBnsieTcss oAHMM M3 0a30BBIX MPEIMETOB Ha YPOBHE CpEAHEro OOLIero
oOpa3oBaHus, Tak Kak 0OecreuyrBaeT BO3MOKHOCTh M3YU€HHUs KakK JUCLUHUIIINH €CTECTBEHHO-
Hay4YHOW HAIPABIEHHOCTH, TAK U TYMaHUTAapPHOM.

Jlorudeckoe MbllUIeHHE, (GOPMUPYEMOE MPU H3YYEHUH OOYYarOIIMMHCS TMOHATHUITHBIX
OCHOB TE€OMETPHUM U TOCTPOCHUM LIETIOYKH JIOTUYECKUX YTBEPKICHHM B XOJAE pEIICHUS
reOMETPUYECKUX 3ajJ]ady, YMEHHE BBIABUTaTh M OIPOBEPraTh THUIMOTE3bl HEMOCPEICTBEHHO
WCIOJIb3YIOTCSl TPU pEIIeHUM 3aJjad €CTeCTBEHHO-HAyYHOTO IMKJIAa, B YaCTHOCTH U3 Kypca
bu3uKH.

YMeHue opueHTHpOBaTHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO BCEX 00JIACTIX
JesITeNbHOCTH YenoBeka. OpueHTanus yeinoBeka BO BPEMEHU U MPOCTPAHCTBE — HEOOXOAUMOe
YCIIOBHE €r0 COLIMATIBHOrO OBITHA, (POpMa OTPaXKEHHS OKPYKAIOUIET0 MUPA, YCIOBUE YCIEIIHOTO
MO3HAHUS u AKTHBHOTO npeoOpa3oBaHus JeHCTBUTENLHOCTH. OnepupoBanue
MIPOCTPAHCTBEHHBIMHU 00pa3aMu 00bEUHSIET pa3Hble BUAbI y4eOHOM U TPYAOBOM NEATEIBHOCTH,
SBJISETCS OJHUM U3 MPOo(EecCHOHATLHO BaXKHBIX KauecTB, IOATOMY akTyallbHa 3ajada
dbopMupoBaHusi y OOy4aromMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak pPa3HOBUIAHOCTHU
00pa3HOr0 MBIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B IMOATOTOBKE K MPAKTUYECKOM
JEeSITeNbHOCTH [0 MHOTHM HAIIPaBJICHUSM.

Lenb ocBoeHus nmporpamMmbl yueOHOTO Kypca «I eomeTpus» Ha 6a30BOM ypOBHE 00y4YEeHUS
— o0mieoOpa3oBaresbHOE M OOIIEKYIBTYPHOE Pa3BUTHE OOYyYaroOIIMXCS uepe3 oOecreueHue
BO3MOXHOCTH MPUOOPETEHUS] U UCTOJIb30BAHHS CUCTEMATHYECKUX M€OMETPUYECKUX 3HAHUHU U
NeUCTBUM, crienn(UYHBIX T€OMETPUU, BOZMOKHOCTH YCIEIIHOTO MPOJIOIKEHHUS 00pa30BaHUs 10
CIELMAIBHOCTSIM, HE CBSI3aHHBIM C IIPUKJIAJHBIM HCIIOJIb30BAaHUEM F€OMETPHH.

[Iporpamma mo reomeTpur Ha 0a30BOM YpPOBHE INpeAHa3Ha4YeHa Uil OO0Yy4aroluXcs
CpPEIHEHN IIKOJIBI, HE WCHBITHIBABUIMX 3HAUUTENBHBIX 3aTPYJAHEHUH Ha YPOBHE OCHOBHOTO
oOmero oOpazoBanus. Takum oOpa3oM, oOyuaroiniuecs Ha 0a30BOM YpPOBHE JIOJIKHBI OCBOUTH
oOmire MaTeMaTHYeCKUe YMEHHMs, CBA3aHHBIE CO CHENM(PUKON TeOMETPUM U HEOOXOIUMBbIE s
KHU3HU B COBpeMEHHOM oO1ecTBe. Kpome 3TOro, oHM UMEIOT BO3MO>KHOCTh U3yYUTh I'€OMETPUIO
6osiee r1yO00OKO, €Clii B JajbHEHIIEM BO3HUKHET HEOOXOIUMOCTh B TEOMETPUUECKUX 3HAHUSAX B
npoheccuOHaTBHON AEATEIbHOCTH.

Jloctmxenue LEH OCBOEHUS IIPOrPaMMBl o0ecrieynBaeTcss  pELICHUEM
COOTBETCTBYIOIIUX 3anad. lIpuopurerHpiMu 3amauamMu ocBOoeHMsI Kypca «l'eomerpum» Ha
6azoBoM ypoBHe B 10—11 kaccax siBISIFOTCS:



(dhopMHUpOBaHHE TIPEICTABICHUS O TEOMETPUU KaK YaCTH MHPOBOH KyJIbTYPhl M OCO3HaHUE €
B3aMMOCBSI3U C OKPY>KAIOIIUM MUPOM;

(dhopMHUpOBaHHE TPEACTABICHUS O MHOTOTPDAaHHUKAaX M TelaX BpAlICHUS KAaK O BaKHEUIITHX
MaTeMaTHYEeCKUX MOJENSAX, [MO3BOJSIONIMX ONUCHIBaTh M K3y4aThb pa3Hble SBICHUS
OKPYXAIOIIEro MHUPA;

dbopMHupOBaHHE YMEHHS paclo3HaBaTh Ha YEPTEkKAX, MOJEISIX W B PEATHLHOM MHPE
MHOTOTPaHHUKH U TeJIa BpaIllCHHUS;

OBJIQJICHHE METOJaMH PEIICHUS 3a7a4 Ha MOCTPOEHUS HAa M300paKeHHUSX MPOCTPAHCTBEHHBIX
uryp;

(dbopMHpOBaHHE YMEHHS OIEPUPOBATH OCHOBHBIMU IOHSATHUSMH O MHOTOTPAaHHHMKAX W Telax
BpAIICHUS U UX OCHOBHBIMH CBOHCTBaMU;

OBJIAJICHHUE aJITOPUTMAMH PEIICHUS] OCHOBHBIX TUIIOB 3a7a4; (POPMUPOBAHHE YMEHHS MMPOBOJIUTH
HECJIO)KHBIE JIOKA3aTeIbHbBIE PACCYKACHHS B X0JI€ PEIICHUS CTEPEOMETPHUUECKUX 3a71a4 U 3aa4 C
MPAKTUYECKUM COJICP)KaHUEM;

Pa3BUTHE HHTEJUICKTYaJbHBIX M TBOPUYECKHX CIIOCOOHOCTEW OOYy4aroluxcs, MO3HABATEIbHOU
AKTUBHOCTH, UCCIIEIOBATEIHCKUX YMEHUM, KPUTHUYHOCTH MBIIIJICHUS;

dbopmupoBanre  (YHKIMOHAIBLHONM  T'PaMOTHOCTH, PEJIEBAHTHOM  TEOMETPUHU:  YMEHHUE
pacro3HaBaTh TPOSIBJICHHUS TEOMETPUUYECKUX TOHSATHH, OOBEKTOB W 3aKOHOMEPHOCTEH B
pPEATbHBIX KU3HEHHBIX CUTYAIlUAX M MPH H3yYECHUU JPYTrUX YICOHBIX MPEAMETOB, MPOSBIICHUS
3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (POopMymupoBaTh HMX Ha S3BIKE T€OMETPHU W CO3/1aBaTh
TEOMETPUUECKHE MOJICTH, MPUMEHSATh OCBOSHHBIM TEOMETPHYECKHH ammapar i penieHus
MPaKTUKO-OPUEHTUPOBAHHBIX 3aJ1a4, HHTEPIPETUPOBATH U OIIEHUBATH MOJTYICHHBIC PE3Y/IbTATHI.

OTnm4uTeIbHONM 0COOCHHOCTHIO MPOTPAMMBI SIBJISIETCSI BKITFOYCHHE B KYPC CTEPEOMETPUH B
Hayajie ero U3y4eHHs 3ajad, periaeMbIX Ha YPOBHE UHTYUTUBHOTO MO3HAHUS, U ONPEACIEHHBIM
00pa3oM opraHm3oBaHHas pabOTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO JIOTHYECKOTO M
MPOCTPAHCTBEHHOTO  MBINIJICHUS, CTUMYJIUPYET TMPOTCKAHWE WHTYHTHBHBIX IPOIIECCOB,
MOTHBHPYET K JaJIbHEHUIIIEMY U3YYCHHIO TTPEAMETA.

[Ipeanourenne oTAAéTCS HATIAAHO-KOHCTPYKTHBHOMY METONY OOY4YeHHS, TO €CTh
TEOPETUYECCKUE 3HAHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IPEAMETHO-TPAKTHYCCKOMN
NESATENBPHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX TMPEACTABICHUN y ydYallMXcsS B  Kypce
CTEPEOMETPUH MPOBOJIUTCS 3a CUET PEIICHUS 3a7ad Ha CO3/IaHUE TIPOCTPAHCTBEHHBIX 00pa3oB U
3a/1ad Ha OINEpUPOBAaHUE NPOCTPAHCTBEHHbIMU oOpaszamu. Co3gaHue oOpa3a MPOBOJIUTCA C
OTIOPOM Ha HAIJSIIHOCTh, @ ONIEPUPOBAHUE 00Pa30M — B YCIOBHSIX OTBJICUCHHSI OT HATJISTHOCTH,
MBICJICHHOTO U3MEHEHHS €T0 UCXOJHOTO COJICP KaHMS.

OcHoBHBIE copepareiabHble JMHMM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHUKNY, «IIpsiMble U TIJIOCKOCTH B MPOCTPAaHCTBE», «Tena BpamieHus», «BekTopbl u
KOOpPJUHATHI B TPOCTpaHCcTBE». DOpMHUpPOBaHKE TOTUYECKUX YMEHUN pacpeiensieTcs He TOJIbKO
[0 COJEp)KaTelIbHBIM JMHUSAM, HO W IO rojaM OOy4YeHHs Ha YpOBHE CpEIHEro oOIero
o0OpaszoBaHwUsI.

Copepxanue 00pa3oBaHUS, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ylIbTaTaM OCBOCHHUS
paboyeil mporpaMmbl, pacipeIeIEHHBIM 10 ToJaM 00Y4YeHUs, CTPYKTYPUPOBAHO TaKUM 00pazom,
9TOOBl  OBNQJICHHE TEOMETPUYECKMMH  TIOHATUSAMH W  HaBBIKAMH  OCYILIECTBISIOCH
MOCJIEIOBATEIFbHO U MOCTYNAaTEeNbHO, C COONIIOJIEHUEM MPHUHIUIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYATIUCH B OOIIYI0 CUCTEMY F€OMETPUYECKUX MPEICTABICHUH 00yJarommxcs,
pacmupsis u yruyOomsis e€, o0pasys MpoYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOT O KYPCA B YYEBHOM IIJTAHE
Ha u3zyuenue reomerpun otBoauTcs 2 yaca B Heaento B 10 kiacce u 1 yac B Hepeno B 11
KJ1acce, BCero 3a ABa roja ooyuenus - 102 yqeOHbIX yaca.
COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC



IIpsiMbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS cTepeoMeTpuu. Touka, npsiMas, MI0CKOCTh, NpocTpaHcTBO. [loHsATHE
00 aKCHOMAaTHYECKOM TIOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHHU U CISICTBUS U3 HUX.

B3anMHOe pacnosnoxeHue npsMbIX B IPOCTPAHCTBE: IEPECEKAIOIIUECS, NapaJlIeIbHbIE U
cKpelmuBampomuecss npsamsle. IlapainenbHOCTh NPsAMBIX M IJIOCKOCTEHM B MPOCTPAHCTBE:
NapaJuleIbHbIE IIPSAMBbIE B INPOCTPAHCTBE; IMAPAJUICIBHOCTh TPEX MNPAMBIX; NapPaJLIECIbHOCTh
NpSAMOM M IUIOCKOCTH. YTJIbl C COHAIIPaBJICHHBIMU CTOPOHAMH; YroJd MEXKIy HNpSMbIMU B
npoctpancTtee.  [lapajuienbHOCTH  IJIOCKOCTEW:  MapajuledbHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX IockocTel. [Ipocreiinne npocTpaHCTBEHHbBIE (PUTYPBI HA IIJIOCKOCTU: TETPAdAP,
KyO, mapaienenure 1, IoCTPOCHNUE CEYCHUH.

[lepieHAMKYIAPHOCTh MOPSIMOM M TUIOCKOCTH:  MEPNEHAUKYISPHBIE TpsSMbIE B
MIPOCTPAHCTBE, MpsIMbIE MApaUICJIbHBIE M IEPHEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
MEPHNEHAUKYIIIPHOCTA NIPSMOM M IUIOCKOCTH, TeopeMa O MNpsAMOW NEpHeHAMKYIIPHON
IJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YrOJ MEXKIY NPSIMOM M IIOCKOCTBIO; JBYTPAHHBIA YIOJI,
JIMHEWHBIN YroJl JABYIrpaHHOro yria. Ilepnenaukynisp M HakJIOHHBIE: PACCTOSHUE OT TOYKH 0
IUIOCKOCTH, PAacCcTOSIHWE OT NPSIMOM 10 IUIOCKOCTH, HPOEKIUs (GUIypbl Ha IUIOCKOCTb.
[lepneHMKyYISIPHOCTD TUIOCKOCTEN: MPU3HAK MEPIIEHIUKYISIPHOCTH ABYX IUTOCKocTed. Teopema
0 TPEX MEPIEHAUKYIISIPAX.

MHOrorpaHHMKH

[ToHsiTME MHOTrOTpaHHHMKA, OCHOBHBIE D3JIEMEHTHl MHOTOIPAaHHWKA, BBINYKIbIE U
HEBBINYKJIbIE MHOTOIPAHHUKH; pa3BEPTKA MHOrorpanHuka. [Ipu3ma: N-yroipHas npusMma; rpaHu
Y OCHOBAHWMS MIPU3MBI; IPsSMasi ¥ HaKJIOHHAS MPU3MbI; OOKOBAs U TIOJIHAS TIOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsAMOYroJbHBIA Napajuiesienunes u ero cpoiicta. Ilupamuna: N-yrosbHas
nupaMuia, TpaHd W OCHOBaHWE MUpaMU[bl; OOKOBas W TMOJIHAS MOBEPXHOCTh MHUPAMUJIBI;
MpaBUJIbHAsT W YyCEUYEHHas NupamMuja. OJEMEHThl MNpu3Mbl W nupamuabl. [IpaBuiibHbIE
MHOTOTPaHHUKH: MOHITHE MPaBUIBHOTO MHOTIOTPAHHUKA; MPABUJIbHAS MpPU3Ma U MPAaBUIIbHAS
MMpaMuia; MpaBUiIbHas TPEYrojbHas MUpamMuaa U MpaBMIbHBIN TeTpasap; kyO. [Ipencrapnenue
O MPaBWIbHBIX MHOTOTPAaHHUKAX: OKTa’Ap, AOJEKa’ap M ukocadap. CedeHUs NPU3MBI U
MMAPaAMHU/JIBI.

CummeTpuss B HPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSAMOM, ILIOCKOCTH.
DNIeMEHThl CHMMETPUM B IUpaMuAax, Napajieienuneaax, IpaBuibHbIX MHOTOTPDAaHHUKAX.

Boruncnenue 3neMeHTOB MHOTOTPAaHHHUKOB: p&€Opa, nuaroHanu, yribl. [Inomans 60koBoi
MIOBEPXHOCTH U IIOJIHOW MOBEPXHOCTHU MPSMOM MPU3MBI, IUIONIA[b OCHOBAaHUW, TEOpeMa O
OOKOBOHM TMOBEPXHOCTH MpsAMON mnpusMbl. Ilnomangs OGOKOBOM MOBEPXHOCTH U TMOBEPXHOCTH
MPaBWJIBHON MHpaMUIbl, TEOpeMa O IUIomaau yceu€HHo mnupamunbl. [lonstue 06 oOnéme.
O0BEM UpaMuIbl, PU3MBI.

[TogoGuble Tena B mpocTpancTBe. COOTHOIIEHHS MEXAY IUIOMIANSIMU TOBEPXHOCTEH,
00BEMaMHU ITIOJOOHBIX TE.

11 KJIACC

Tesna Bpamenus

[unuuapudeckass MOBEPXHOCTh, OOpa3yloIllMe IMIMHAPUYECKOW TMOBEPXHOCTH, OCh
LWIMHAPUYECKO noBepxHocTH. LIMmuHIp: ocHOBaHUS U OOKOBas MOBEPXHOCTb, 0Opa3yrouas u
OCb; IO/ OOKOBOH 1 MOIHOI MOBEPXHOCTH.

KoHnnueckass moBepXHOCTh, 0Opa3yrollye KOHHYECKOH MOBEPXHOCTH, OCb M BEpLIMHA
KOHMYECKOW mnoBepxHOcTH. KoHyc: OCHOBaHME M BepIIMHA, oOpasyrouias M OCh; IUIONIA]Ib
OOKOBOW M TMOJHON MOBEPXHOCTH. YCEU€HHBIH KOHYyC: 00pa3yrollfe M BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: HeHTp, paguyc, IUaMeTp; IUIOIIAAb MOBEPXHOCTH cdeprl. BizanmHoe
pacrionoxxenue chepbl U IIIOCKOCTH; KacaTellbHas MIIOCKOCTh K cepe; iomaas chepsl.

N3006pakenue Ten BpalleHHst Ha MIIO0CKOCTH. Pa3BépTKa UIUHAPA U KOHYCa.



KomOunamuu Ten BpameHuss ¥ MHOTOIPAaHHUKOB. MHOTOTPaHHHUK, OMHUCAHHBIA OKOJIO
cdepsr; cdepa, BOUCaHHAS B MHOTOTPAHHUK, UM TEJIO BPAILIEHUSL.

[Tonsitne 006 o00BEMe. OcHOBHBIE cBOiicTBa 00BEMOB Ten. Teopema 00 o00BEMe
MPSMOYTOJIBHOTO Mapayiesienumea u cieAcTBus u3 He€. O0béM munuHApa, KoHyca. O0béM
miapa ¥ rioimap chepsl.

[TomoOusie Tema B mpoctpaHcTBe. COOTHOHICHHS MEXIY IUIOMAASIMH MOBEPXHOCTEH,
00BEMaMu TIOJOOHBIX TETI.

Ceuenus mwmHApa (TapayIeibHO H  MEPIEHIUMKYISIPHO OCH), CEYEHHUsI KOHyca
(mapanyenbHOE OCHOBAHUIO U IPOXOSIILEe Yepe3 BEPILUHY), CEUEHHUS LIapa.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

BexTop Ha miockocTH U B ipocTpaHcTBe. CI0KEHHE U BBIYMTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uyMcio. PasnoxeHue BekTopa Mo TPEM HEKOMIUIaHapHbIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ IPUMEHEHUEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpsmoyronpHas cucrema kKoopauHar B mpoctpaHcTBe. Koopaunatel Bexkropa. IIpocreimne
3aJauyd B KOOpAMHATax. Yroil Mexnay Bekropamu. CkansipHO€ NpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MeXIy OpSIMBIMU U INIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN METOJ HpH
pELIeHUH TeOMETPUUECKUX 3a/1a4.

IJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE pPE3ylbTaThl OCBOEHHUS MpPOrpaMMbl ydueOHOTO mpenMmera «MaTemaThka
XapaKTepU3yIOTCS:

I'paxnanckoe Bocnutanue:

c(OpPMUPOBAHHOCTHIO TPAKIAHCKON MO3UIUM oOOydarolmerocs Kak aKTUBHOTO H
OTBETCTBEHHOT'O 4JIEHAa POCCHIMCKOTrO OOIIecTBa, MPEACTaBIEHUEM O MaTeMaTHYECKUX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHUM, Mpolenyp TpakKIaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHI M Tp.), YMEHHEM B3aUMOJCHCTBOBATH C COLMAIbHBIMU HHCTUTYTaMU B
COOTBETCTBUU C UX PYHKIUSIMH U Ha3HAYCHUEM.

IIaTpuoTnyeckoe BOCIIUTAHHUE:

c(OPMUPOBAHHOCTHIO POCCUNCKON TPakIaHCKON MJIEHTUYHOCTH, YBRKCHUS K IPOLLIOMY
U HACTOSILIEMY POCCHICKOM MAaTeMaTHKH, IECHHOCTHBIM OTHOLIEHHEM K JIOCTHUKEHUSIM
POCCUHCKMX MAaTEMaTUKOB M POCCHICKOM MaTeMaTH4ECKOM IIKOJbI, K HCIOJIb30BAHUIO 3THUX
JOCTHKEHHM B IPYTUX HayKaxX, TEXHOJOTHUAX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEH pOCCHMCKOro Hapoaa; CcHOpMHPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, ITHUYECKOT0 MOBEACHMS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUM HAyKH U JEATEIbHOCTHIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIa/Ja B MOCTPOCHUE
YCTOHYMBOTO OYIYIIETO.

JcTeTH4ecKoe BOCIIUTAHME:

SCTETUYECKUM  OTHOILIEHHMEM K MUY, BKIIOUYasg 3CTETUKY  MaTE€MaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEHIeHUH, PpacCykJCHUH; BOCIPUUMYHMBOCTHIO K
MAaTeMaTHYECKUM acCleKTaM Pa3IMYHbIX BUIOB HCKYCCTBA.

PDu3uyecKoe BOCIUTAHHUE:

cOpPMUPOBAHHOCTHIO YMEHHsI TPHUMEHITh MaTeMaTHYecKue 3HaHUS B HHTepecax
3JI0pOBOTO U 0e30MacHOro obpa3a *H3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO
(3m0poBoe MHTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHH M OT/AbIXa, peryispHas Qusnueckas
aKTHUBHOCTh); (PU3NUYECKOTO COBEPLICHCTBOBAHUS, NP 3aHATUSAX CIIOPTHUBHO-03/I0POBUTEIIBHOM
JESITEILHOCTBIO.

TpynoBoe Bociuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYIOJIOOMS; MHTEPECOM K pa3IMYHBIM
cdepam npoecCHOHAIBHON JIeATENFHOCTH, CBA3aHHBIM C MAaTeMaTHKON U €€ NMPUIIOKEHUSIMH,
YMEHHEM COBEpIlaTh OCO3HAHHBIN BBIOOp Oyayiiel npodeccuu U peaan30BbIBaTh COOCTBEHHbBIE
KU3HEHHBIC IIJIaHbl, TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U



caMo00pa30BaHUI0 HA TMPOTSDKCHUU BCEW JKWU3HU; TOTOBHOCTHIO K AKTHBHOMY YYacTHIO B
pEIICHUH TPAKTHYECKUX 3a/1a4 MAaTeMAaTHYECKON HAIPaBICHHOCTH.

JK0JI0TrHYeCKOe BOCIIUTAHME:

c(OPMUPOBAHHOCTBIO HIKOJIOTHYECKON KyIbTYphI, MMOHUMAHUEM BIIUSHUAS COIHAIIBHO-
SKOHOMHYECKUX IMPOIECCOB HAa COCTOSHHUE NPHUPOTHOW W COUMATBHOW Cpelbl, OCO3HAHHEM
I00ATFHOTO  XapakTepa  JKOJIOTHMYECKUX  MpoOJieM; OpUEHTalMed Ha  MPUMCHCHHC
MaTeMaTUYeCKUX 3HAHWUU JUTSI PEIICHUs 3a/ad B 00JIACTH OKPYXKAIOMICH CpeJIbl, INIAHUPOBAHUS
MTOCTYIIKOB W OLIEHKH WX BO3MOXHBIX TTOCIICICTBUH JIJISi OKPY)KAIOIIEH CpeIpl.

IleHHOCTH HAYYHOI O MO3HAHUS :

c(OPMHUPOBAHHOCTHIO MHPOBO33PCHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKW W OONICCTBEHHOMW MPAKTUKH, TOHUMaHUEM MAaTeMAaTHYECKOW HAyKH KaK CQepsbl
YeIIOBEYCCKOM JICATCIILHOCTH, ITANOB €€ Pa3BUTHS W 3HAYUMOCTH IS Pa3BUTHS [TUBUIIH3AINY;
OBJIAJICHUEM SI3BIKOM MAaTEMaTHKH W MaTeMaTUYeCKOW KYJIBTYpOH Kak CpEJICTBOM TO3HAHUS
MHpa; TOTOBHOCTBIO OCYIIECTBJISATH IPOCKTHYI0 M  HCCIEAOBATEIBCKYIO JEATEILHOCTH
WHIUBUIYAITBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MerTanpeaMeTHbIe pe3yIbTaThl OCBOSHHS IPOTPaMMBI y4eOHOTO TIpeaMeTa «MaTeMaTukay
XapaKTEePU3YIOTCS OBJIaJICHUEM VHHUBEPCATHHBIMU HO3HABAM eIbHBIMU OeliCIEUSIMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHLIMU — OeUCMBUAMY,  YHUBEPCATbHLIMU — Pe2YlamUeHbIMU
oelicmeusmu.

1) Vuueepcanvuvie nosnasamensusle oeticmsust, obecneuusarom opmuposanue 6a306vix
KOCHUMUBHBIX NPOYECCo8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUSL OKPYHCAIOWe20 MUpa;
npumMeHenue 102UYeCcKUX, UCCIe008ameNbCKUX onepayuil, yMeHuti pabomamso ¢ ungopmayueti).

ba3oBrble Jornyeckue 1eMCTBUSA:

BBISIBIISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTEMaTHUYECKUX OOBEKTOB, MOHSTHH,

OTHOIICHUH MEXIy TMOHATUAMU; (QOPMYIHPOBATH OMNpPENEICHUsS TMOHATUN; YCTaHABIIMBATH

CYIIECTBEHHBI NMPU3HAK KiIaccu(PUKAIMKM, OCHOBAHUS U1 0000IIEHNsI U CPaBHEHUS, KPUTEPUH

MIPOBOJMMOTO aHAIH3a;

BOCIIPUHUMATh, (OPMYIUPOBaTb U MPEoOpPa3OBbIBATh CYKJEHUS: YTBEpAUTENbHbIE U

OoTpulaTeNbHbIE, EAMHUYHbIC, YaCTHBIE U OOIIIHE; YCIOBHBIE;

BBISIBIISITh MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUUS B (paKkTax, NaHHBIX,

HaOMIOICHUSAX M YTBEPKIACHUSIX; MpeiaraTb KPUTEPUU IJIsl BBISBICHUS 3aKOHOMEPHOCTEH U

MPOTHUBOPEUHIA;

JieNiaTh BBIBOJBI C HCIOJB30BAaHMEM 3aKOHOB JIOTHMKH, JACAYKTUBHBIX M HHIYKTHUBHBIX

YMO3aKITIOUYEeHUH, YMO3aKIIOUEHHH 0 aHAJIOTUH;

MIPOBOJUTH CAMOCTOSITETIFHO JI0KA3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKICHHM (MpSMbIE U OT

MPOTUBHOTO), BBICTPaWBaTh AaPryMEHTAIUMIO, TPUBOAUTH MPUMEPbl U KOHTPIPUMEDHI;

000CHOBBIBAaTh COOCTBEHHBIE CYXICHUS U BBHIBOJIBI,

BBIOMpATh CHOCO0 pelieHus yueOHOW 3anadyu (CpaBHUBATh HECKOJIBKO BapHAaHTOB pEILCHUS,

BBIOMpATh HanboJIee MOIXO AN ¢ YYETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).
ba3zoBble uccienoBare/ibCcKue 1eHCTBUA:

WCIIOJIb30BAaTh BOMPOCHI KaK WCCIIENOBATENbCKUI HMHCTPYMEHT TMO3HaHUS, (GOpMYIHpOBaThH

BOMPOCHL, (PUKCUpYIOIIKE MPOTUBOpEUYHe, MpoOIeMy, yCTaHABIMBAaTh HCKOMOE U JAHHOE,

(dbopMHUpOBATh TUTIOTE3Y, APTYMEHTHUPOBAThH CBOIO MO3UIINIO, MHEHHE,

MIPOBOJUTH CAMOCTOSITEIHHO CINIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIEAOBAHHUE TI0 YCTAHOBICHUIO

OCOOCHHOCTEl MaTeMaTHyecKoro OOBEeKTa, SBJICHMS, MPOIIECCa, BBISBICHHIO 3aBHCHUMOCTEH

MeXIy 00BEKTaMHU, SIBICHUSAMU, TIPOIIECCAMU;

CaMOCTOSITENILHO  (OPMYIHPOBaTH OOOOIIEHUS W BBIBOJABI MO pE3ylIbTaTaM MPOBEIEHHOTO

HaOIIO/ICHUS], UCCIIeIOBAHUS, OIIEHUBATh JOCTOBEPHOCTh MOJTYYCHHBIX PE3yIbTaTOB, BHIBOJIOB U

0000IIIEHHI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIlECcCa, a TAK)KE BBIIBUTATh MPEAMOIOKEHUS O €ro

Pa3BUTHUH B HOBBIX YCIIOBUSX.



Padora c undopmanueii:
BBISBIIAATh ACPUIUTHl MH(DOpPMALIMM, TAHHBIX, HEOOXOAMMBIX JJIsi OTBETa HA BOIPOC U JUISA
peleHHs 3a/1a9u;
BBIOMpaTh  WHQPOPMAIMIO W3  HWCTOYHMKOB  PA3JMYHBIX  THUIOB,  aHAJIU3UPOBATH,
CUCTEeMATH3UPOBAaTh W HMHTEPIPETUPOBATH HMHMDOPMAIMIO PA3IMYHBIX BHIOB U  (opm
MIPECTABIICHHS;
CTPYKTYpUpPOBaTh HH(POPMAIIHIO, TPEIACTABIATh €€ B PA3NIMYHBIX (OpMAX, WILIIOCTPHUPOBATH
rpaduyuecKy;
OIICHUBATh HAJEKHOCTh HH(POPMAIIHH IO CAMOCTOSITEIIBHO CHOPMYITHUPOBAHHBIM KPUTEPHSIM.

2) Vnueepcanvhvle KOMMYHUKAMUGHbIE Oelicmaus, 00ecneuusaiom coopmuposaHHocmy
COYUANBHBIX HABLIKO8 00YUaAIOUUXCHL.

Oo0menmne:
BOCIIPHHUMATH U (POPMYITHPOBATEH CYXKICHHUS B COOTBETCTBUU C YCIOBHUSAMH U IEJISIMH OOIICHHUS,
SICHO, TOYHO, TPAaMOTHO BBIP@KATh CBOIO TOYKY 3pPEHHUS B YCTHBIX M MHUCHBMEHHBIX TEKCTaX,
JaBaTh MOSICHEHUS TI0 X0y PEIICHUS 3a]]a9i, KOMMEHTHPOBATH IMOJTYICHHBIH pPe3ylIbTaT;
B XoZe OOCYXKZEHHWS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAEeMOW TEMBI, IMPOOIEMBI,
pemaemMoi 3aa4M, BBICKAa3bIBaTh WJICH, HAIICJICHHBIC HAa TOWCK PEUICHHS; COMOCTABISATh CBOH
CYXJICHHS C CYKICHHSIMH JIPYTHX YYaCTHUKOB JMajora, OOHapyKHBaTh pa3jMude U CXOJICTBO
MO3UIIHIA; B KOPPEKTHOH popMe popMyTHUpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,
MPEICTaBIATh PE3yAbTaThl PpEIICHUs 3a7adyd, OKCIEPUMEHTa, WCCICIOBAHUsA, TIPOCKTa;
CaMOCTOSITEIGHO  BBIOMpaTh (GopMaT BBICTYIUICHHS C Y4E€TOM 3aJad TPE3CHTAllMd |
0COOEHHOCTEH ayIUTOPUH.

CoTpyaHunyecTBo:
MOHUMAaTh W UCHOJb30BaTh NPEUMYILIECTBA KOMAHIHONW M HWHIUBUAYAJIbHOW paboThl Mpu
pelieHn y4eOHBIX 3a/ay; MPUHUMATh IeJlb COBMECTHOM JEATEIbHOCTH, IUIAaHUPOBATh
OpraHU3aIMI0 COBMECTHOM PabOThI, paclpenessiTh BUABI padOT, JTOrOBapHBAaThCS, 00CYXKIATh
MPOIIECC B pe3ynbTaT paboThl; 0000IaTh MHEHUS HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (opmax padboTel (0OCYKIeHUs, OOMEH MHEHUH, «MO3TOBBIC
HITYPMb» U HHBIE); BBIIOJHATH CBOIO YacTb pabOThl U KOOPAUHHPOBATH CBOU JIEHCTBUS C
JPYTMMU YI€HaMd KOMAaHJbl; OLICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOHIMIA MPOIYKT IO
KpUTEpUaM, cHhOpMyINPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanvnoie pecynamuensle oeticmaus, 0b6ecneuusarom Gopmuposanue CmvlC08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTUL.

Camoopranuszanmsi:
COCTaBIIATH IUIAH, AITOPUTM PEIICHHUS 3a/1a4M, BEIOUPATh crIoco0 petieHus ¢ y4éTom
HUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM HH(OpMALIHH.

CaMOKOHTPOJIb:
BIIQJIETh HABBIKAMHU MO3HABATEJIbHON peIeKCHH KaK OCO3HAHMSI COBEPILIAEMBIX NEHCTBUN U
MBICIIUTENbHBIX ~ TPOIIECCOB, WX  PE3yNbTaTOB; BIAJIETh CHOCO0AMH  CaMOIPOBEPKHU,
CaMOKOHTPOJIS TIpOIlecca U pe3yibTaTa pelieHuss MaTeMaTHIecKol 3a1a4u;
MpeIBUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH pPEIICHWH 3a7add, BHOCHUTH
KOPPEKTHUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, NAHHBIX, HAMIEHHBIX OIIHUOOK,
BBISIBIICHHBIX TPYTHOCTEH;
OIICHUBATh COOTBETCTBUE PE3yNbTaTa LEIH U YCIOBHIM, OOBSCHATh MPUYUHBI TOCTHKEHUS UITU
HEJOCTHKEHHUSI  pe3ylbTaTOB  AEATEIbHOCTH, HAXOAWTh  OMHOKY, JaBaTh  OIEHKY
MPHOOPETEHHOMY OTIBITY.
MHNPEIMETHBIE PE3YJIbTATBI
10 KJIACC

OnepupoBaTh MOHATUAME: TOUKA, MPSAMas, INIOCKOCTb.

[IpuMeHSITh aKCHOMBI CTEPEOMETPUU M CIEJICTBUS U3 HUX MPU PEUICHUH F€OMETPHUECKUX
3a/ad.



OnepupoBaTb MNOHATUSMM: MApPAJUIEIBHOCTh U IMEPHEHAUKYISPHOCTb MPSAMBIX U
IIJIOCKOCTEM.

KnaccugunupoBaTs B3aMMHOE PACIIOIOKEHHE IPSAMBIX U IUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh TNOHSATHAMU: JIBYIPaHHBIA yrojl, TpaHW JBYIPAHHOTO yria, pedpo
JBYTPAHHOIO yIJIa; JUHEHHBINA yroJl ABYTPaHHOTO yIia; TpajycHasi Mepa ABYI'PaHHOTIO yIJia.

OmnepupoBaTh MOHATHAMHU: MHOTOTPAaHHHK, BBIMYKJIBIA W HEBBITYKIBI MHOTOTPAHHUK,
3JIEMEHTBHI MHOTOI'PaHHUKA, IPABUJIbHBIM MHOTOTpaHHHUK.

PacriozHaBaTh OCHOBHBIE BUABI MHOTOTPAaHHUKOB (IHpaMuIa; MpU3Ma, MPSIMOYTOJIbHbBIN
napajuiesienumne, Kyo).

KnaccupunupoBaTh MHOTOTpaHHHMKH, BBIOMpas OCHOBAaHUS JUIA  KJIACCHU(HKAIUU
(BBITTyKJIBIE W HEBBINYKJIbIE MHOTOTPAHHWKH; TPABWJIbHBIE MHOTOTPAHHUKHU; TMpsIMBIE U
HAKJIOHHbIE TPU3MBI, TapaJlIesICUIIE b ).

OnepupoBaTh NOHATUSAMU: CEKYIIas IIOCKOCTh, CE4EHNE MHOTOTPAaHHUKOB.

OOBACHATH MPUHLMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Ysl METO/I CIIEIOB.

Crpouth cedyeHHs MHOTOTPAHHUKOB METOJIOM CJIEJOB, BBINOJHATH (BBIHOCHBIE) IJIOCKHE
YepTEeKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemath 3a1aun Ha HAXOKIEHHE T€OMETPUUYECKUX BETMYMH 10 00pa3iiaM WK alropuTMam,
MIPUMEHSS] U3BECTHbIE aHAJIMTUYECKHE METOJbl MPH PEIIeHWH CTAaHAAPTHBIX MaTEMaTHUYECKUX
3a/la4 Ha BBIUYMCJIIEHHE PACCTOSHUN MEXy IBYMsI TOYKaMH, OT TOUYKH JI0 MPSMOM, OT TOUKH J10
MJI0CKOCTH, MEXKIY CKPEIINBAIOIIUMUCS IPSIMBIMU.

Pemath 3a1aun Ha HAXOKIEHHE T€OMETPUUYECKIX BETMYMH 10 00pa3iiaM WK alropuTMam,
MIPUMEHSS] U3BECTHbIE aHAJIMTUYECKHE METOJbl MPH PEIIEHWH CTAaHAAPTHBIX MaTEMaTHUECKUX
3aJjad Ha BBIYHUCICHUE YIJIOB MEXIY CKPEUIMBAIOIIMMUCS TNPAMBIMHM, MEXIy HIpAMON H
IUIOCKOCTBIO, MEKIY MJIOCKOCTSIMHU, ABYTPAHHBIX YIJIOB.

Bbruncnare 00bEMBI U IUIOMAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma, MUpaMuia) ¢
IpUMEHEHHEM (OPMYJ; BBIYMCIATH COOTHOILEHHMS MEXIy IJIOMAAsiIMU IOBEPXHOCTEH,
00bEéMaMu OJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHUSAMM: CHUMMETPHUS B IPOCTPAHCTBE; LEHTP, OCb MU IUIOCKOCTb
CUMMETPHHU; LEHTP, OChb U INIOCKOCTh CUMMETPHUH (DUTYPHI.

W3BnekaTh, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH MH(OPMALMIO O IPOCTPAHCTBEHHBIX
reoOMEeTPUYECKUX (PUrypax, IpeJCTaBICHHYIO Ha YepTexkaxX U pUCYHKaX.

[IpumensaTs reomerpuyeckue (akThl I pPEUIEHUS CTEPEOMETPUUYECKHX — 3ajad,
IIPEINOoJaraIliX HECKOJIBKO IIaroB pEIIEHUs, €ClIM YCIOBUS NPUMEHEHMs 3a/laHbl B SIBHOM
dbopwme.

[IpuMeHnsaTh NpocTeiire NporpaMMHbIE CPEICTBA M HIEKTPOHHO-KOMMYHHMKALIMOHHbBIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPUUECKUX 3a7ay.

[IpuBoauTh mHpHUMEpPHl MaTEMaTHUYECKMX 3aKOHOMEPHOCTEH B HPUPOAEC U KHU3HH,
pacrio3HaBaTh NPOSIBICHNE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MOJy4YEeHHBbIE 3HAHMS Ha MPAKTUKE: AHAIM3MPOBATh pPEAIbHbIE CUTYAllMM U
IPUMEHATh M3y4YEHHblE TOHATHA B  IIpoOlleCCe IOMCKAa  pEIIeHUs MaTeMaTU4YeCKH
c(OpMyYIUPOBaHHOW MPOOIEMBl, MOJEIUPOBATh pEAbHbIE CHTYyallMd Ha SI3bIKE T'€OMETPHH,
HCCIIEI0BaTh NOCTPOEHHBIE MOJEIN C HCIOJIb30BAHUEM TI'€OMETPUYECKUX TOHATHN U TEOpEM,
anmapara anreOpbl; pelaTh NPaKTUUYECKUE 3a1a4M, CBSI3aHHbIE C HAXOXKICHUEM I'eOMETPHUECKUX
BEJIMYUH.

11 KJIACC

OmnepupoBaTtb HOHATUSIMHU: LWIMHIPUYECKas IIOBEPXHOCTb, oOpazyromue
LHWIMHAPUYECKOH MOBEPXHOCTH; IMINHAP; KOHUYECKask HOBEPXHOCTb, 00pa3yromue KOHUYECKOn
MOBEPXHOCTHU, KOHYC; ChepruecKasi IOBEpXHOCTb.

Pacnio3naBate Tena BpaiieHus (IWIMHADP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOJTyYEHHUS TEJl BPALLICHHS.

KnaccugumnupoBaTb B3aMMHOE pacioyiokeHne cepbl U MI0CKOCTH.



OnepupoBaTh NOHSTHUAMMU: IIAPOBON CErMEHT, OCHOBAaHHME CETMEHTA, BBICOTA CErMEHTa;
LIaPOBOM CJIOM, OCHOBAHUE IIAPOBOTO CJI0s, BBICOTA IIAPOBOIO CJIOS; IIAPOBOM CEKTOP.

Breruncnsate 00bEMBI M TUIOMAAM TIOBEPXHOCTEH TEN BPAIEHHUS, TEOMETPUUCCKUX TN C
pUMEHEHHEM (HOPMYIL.

OnepupoBaTh MOHSATHUSMU: MHOTOTPAHHMK, BIIMCAaHHBIA B chepy M OMUCAHHBIM OKOJIO
cdepsr; chepa, BOHCaHHAS B MHOTOTPAHHHK HITH TEJIO BPAIICHUS.

BbIUucATh COOTHOIICHUS MEXK/Ty TUIOIIAIIMH ITOBEPXHOCTEH 1 00BEMaMU TIOJOOHBIX Tell.

N3o00paxkats u3ydaembie (UTYpBI OT PYKM W C TPUMCHEHHEM IIPOCTHIX YEPTEKHBIX
MHCTPYMEHTOB.

BEITIONTHATE (BBIHOCHBIC) TUIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYD: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHMSI TEJ BPAILICHHUS.

W3Bnekarb, MHTEPIPETUPOBATh U NMPEOOPa30BBIBATE UHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reOMETPUUECKUX (QUrypax, MPeICTaBICHHYIO Ha YEPTEKaxX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE NEHCTBUSA CIIOKEHUSI BEKTOPOB, BEIYUTAHUS BEKTOPOB U YMHOKEHHUSI BEKTOpA
Ha 4YMCII0, OOBSICHATH, KAKUMHU CBOMCTBAMU OHM 00J1a/1a10T.

[IpuMeHATH MpaBWIIO NApATIIENIECIUIIEAA.

OnepupoBaTh MOHATHAMM: JEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP, MOAYIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJl MEXIy BEKTOPaMH, CKaJISPHOE
MIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAHAPHBIE BEKTOPHI.

Haxonnuts cymMmmy BEKTOPOB M ITPOU3BEJEHUE BEKTOPA HA YUCJIO, YIrOJI MEXK/Iy BEKTOPaMH,
CKaJISIPHOE IPOU3BEACHHUE, PACKIIAbIBATh BEKTOP IO JIBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPANHAT.

[IpumensaTs reomeTpuyeckue GakThl JUIsl  PELIEHUS CTEPEOMETPUYECKUX  3ajad,
MPEANOJIAararoliX HECKOJbKO IIArOB PEHICHUS, €CIM YCIOBHS NPUMEHEHHs 3aJlaHbl B SIBHOU
dbopwme.

Pemrate nmpocreiiimme reomeTpuuecKie 3aa4d Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METO/a.

Pemrarp 3amaum Ha J0Ka3aTe€abCTBO MAaTEMaTHMYECKMX OTHOLUIEHWW M HAXOXKJEHUE
reOMETPUYECKUX BEJTUYMH MO 00pas3liaM WM alrOpuTMaM, IpUMEHsS M3BECTHBIE METOIbl MpHU
pEeLIeHUN CTaHJAPTHBIX MAaTEMaTUUYECKUX 3a1au.

[IpuMeHATh mpoCTEHIINE MPOTPaMMHBIE CPEICTBA M SJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKHUX 3a/1ay.

[IpuBoauTE mnpHUMEpbl MaTEMAaTHUYECKHX 3aKOHOMEPHOCTEM B MPUPOAEC U KU3HH,
pacno3HaBaTh IPOSBICHUE 3aKOHOB F'€OMETPUH B UICKYCCTBE.

[IpuMeHATh MONTy4YEeHHBbIE 3HAHUS HA MPAKTUKE: AHAJIU3UPOBATh PEajbHbIE CUTYALMH U
MPUMEHATh  W3y4YEHHBIE TMOHATUS B  MpoIllecce IOUCKAa pElIeHUsT MaTeMaTU4YeCKU
chopMynupoBaHHON MpOOIEMBbl, MOJECIUPOBATh pPEaTbHBIE CUTYallMM Ha S3bIKE T€OMETPUH,
HCCIeA0BaTh MOCTPOECHHBIE MOJENN C MCHOJIb30BAHUEM IE€OMETPUUYECKHX IMOHATUM M TEOpEM,
anmapara anreOpsbl; pelarh MPaKTHUYeCKUe 3a/1a4H, CBI3aHHBIE C HAX0XKJACHUEM MeOMETPUUECKUX
BEJINYUH.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJTIACC

Ne HaunmeHoBaHMe pa3/ienoB ¥ TeM MPOrpaMMbl Bcero KonnyectBo uacos

n/n Kontponen | IIpakTrueck
ple pabOThl | M€ paboThI

1 BBenenue B crepeoMeTpuio 10

2 [Ipsimble 1 TUIOCKOCTH B IPOCTPAHCTBE. 12 1

HapaJ'IJ'ICJ'ILHOCTL MpAMBIX U IUIOCKOCTEM

3 [lepneHIMKyIApHOCTD NMPSAMBIX U INIOCKOCTEN 12




4 Yrusl MeXy IPSAMBIMU U IUIOCKOCTSIMHU 10
S) MHororpanHuku 11
6 OO6BEMBI MHOTOTPAaHHUKOB 8
7 [ToBTOpEHME: ceueHUs, pACCTOSHUS U YTJIbI 5
OBIIEE KOJIMYECTBO YACOB I1O 68 0
[TPOTPAMME
11 KITACC
Ne HanmenoBanue pa3aennoB U TeM IpOrpamMMsl Bcero KonmyecTBo 4yacoB
n/m Kontpossnsl | [IpakTtinue
€ paboThI CKHE
paboThI
1 Tena Bpamenus 12
2 O06bEMBI TEN 5 1
3 BexTopsl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1
4 [ToBTOpEeHME, 0600IIIEHNE, CUCTEMATHU3AIIHS 7 1
3HaHUU
OBIIEE KOJIMYECTBO YACOB I1O 34 3 0
I[TPOI'PAMME
INOYPOYHOE IINTAHUPOBAHUE
10 KJIACC
No | Tema ypoka Bceero | KonmmuecTBo yacos
1/ Kontposnen | [IpakTuue
i ble paboThl | CKHE
paboThI
IloBTOpEHUE Kypca reoOMeTPpHHU 32 OCHOBHYIO IIKOJIY- 3 yaca
1 Pemenue 3ama4 ¢ ucrons3oBaHueM CBOUCTB (puryp Ha 1

m1ockoctu. M3MepeHue yrios.

2 Pemienue 3a1au Ha U3MEPEHUS HA TIJIOCKOCTH, BBIUYMCIEHUS | 1
JUIAH U IJIOLIageH.

3 Kontponbshas pabora 1 1

BBenenue B crepeomerpuio- 10 yacos.

4 | OcHOBHBIC TIOHATHUS CTEPEOMETPHUU: TOUKA, psMasi, 1
IJI0CKOCTh, MpocTpaHCcTBO. [IpaBuna nzoOpaxkenus Ha
PUCYHKAX: N300paKeHHs MIIOCKOCTEH, MapaieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka

5 | llonsaTtus: nepecekaromuecs mioCcKoCTH, 1
TepeceKaroIuecs npsmasi ¥ IIoCKOCTh

6 | [lonarus: nmepecekaromuecs MiIoCKOCTH, 1
TepeceKaroInecs mpsmas ¥ mioCKoCTh

7 | 3HaKOMCTBO C MHOTOTpaHHUKaMH, H300paskeHne 1
MHOTOTPAaHHUKOB Ha PUCYHKAX, HAa MPOEKIIHOHHBIX
yeprexax

8 HavansHbie cBenieHust 0 Kyoe U mupamue, ux 1
pa3BépTku U Mojienu. CedeHns MHOTOTPAaHHUKOB

9 | HauanbHble CBeACHUS O KyOe U MUpaMUe, X 1

pa3BEpTkU U Mojaenu. CeuyeHuss MHOTOTPaHHUKOB




10 | IlonsTHE 00 aKCMOMATHYECKOM MOCTPOCHUN 1
CTEPEOMETPHUHU: AKCHOMBI CTEPEOMETPUHU U CIEACTBUSA
M3 HUX

11 | IlonsaTHe 06 aKCHOMATUYECKOM IIOCTPOECHUU 1
CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUU U CIIEICTBUS
13 HUX

12 | IlonsaTHe 00 aKCHOMATUYECKOM MOCTPOECHUU 1
CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUU U CIIEICTBUS
U3 HUX

13 | IlonsATHE 00 AKCMOMATHYECKOM MOCTPOCHUN 1
CTEPEOMETPHUN: AKCHOMBI CTEPEOMETPHUHU U CIIEACTBUS
W3 HUX

IIpsimble U MJIOCKOCTH B MPOCTPAHCTBE.
IMapanjieJbHOCTH NPSAIMBIX M IJIOCKOCTEI- 12 yacoB

14 | B3auMHO€ pacIosoKEeHNE MPSAMBIX B IPOCTPAHCTBE: 1
IIEPECEKAIONINECS, IMapAJITIEIbLHBIE U CKPEIIUBAIOIIHECS
NIpSIMBIE

15 | IlapannenbHOCTh NPSAMBIX U IUNIOCKOCTEN B 1

MPOCTPAHCTBE: MapaJIJICIbHBIC TIPSIMBIC B
MIPOCTPAHCTBE; MAPAJUICTIBHOCTD TPEX MPSMBIX

16 | IlapannenbHOCTh NPSAMBIX U IUNIOCKOCTEN B 1
npocTpadcTse: [lapaenbHOCTh NPSMOM U MIIOCKOCTH

17 | Yrasl ¢ coHanpaBJIE€HHBIMH CTOPOHAMM 1

18 | Yron mexay npsMbIMU B IPOCTPAHCTBE 1

19 | Yron mexay npsMbIMU B IPOCTPAHCTBE 1

20 | ITapannenbHOCTH TJIOCKOCTEN: MapaJlieJIbHbIE 1
IIJIOCKOCTH

21 | CpoiicTBa napajyyieabHbIX MIOCKOCTEN 1

22 | IIpocreiime npocTpaHCTBEHHbIE (PUTYPHI HA 1
IJIOCKOCTHU: TETPpadip, KyO, nmapayjiesienumne]

23 | IlocTpoeHnue ceyeHui 1

24 | TlocTpoeHue ceyeHuu 1

25 | KontposbHas pabota o teme "[Ipsmbie u miockoctn | 1 1
B npocTtpanctse. [lapannenbHoCTh NpsAMBIX U
mjockocTen"”

IlepneHAUKYJISIPHOCTH MPSIMBIX H IJIOCKOCTEl- 12 yacoB.

26 | IlepneHAMKYISAPHOCTH MPSAMOU U INIOCKOCTH: 1
MEePIEHUKYISIPHBIE TPSIMBIE B IPOCTPAHCTBE

27 | IIpsimble napasienbHble U NEPHEHANKYISPHBIE K 1
MJIOCKOCTH

28 | IIpsmble napasienbHble U TEPHIEHANKYISPHBIE K 1
MJIOCKOCTH

29 | Ilpu3HaK nepneHAUKYIIPHOCTH NPSAMOM U IIIOCKOCTH

30 | Ilpu3Hak nepneHAUKYISIPHOCTH NPSMOM U IMIIOCKOCTH

31 | Teopema 0 IpsIMOM MEPIIEHIUKYISAPHON INIOCKOCTH

32 | Teopema 0 IpsIMOM EPIIEHIUKYIISIPHON INIOCKOCTH

33 | Teopema 0 IpsIMOM EPIIEHIUKYIISIPHON INIOCKOCTH

S I

34 HepHCH,Z[I/IKYJ'I}Ip 1 HAKJIOHHBIC: PACCTOAHUC OT TOYKH
10 IJIOCKOCTH, paCCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

35 HepHeH,Z[I/IKYJ'Iﬂp 1 HAKJIOHHBIC: PACCTOAHUC OT TOUKH 1
A0 TJIOCKOCTH, paCCTOAHUC OT Hp?IMOﬁ J0 IIIIOCKOCTH




36 | [lepneHauKyJIsAp U HAaKJIIOHHBIE: PACCTOSHHUE OT TOUKH 1
JI0 TUIOCKOCTH, PACCTOSIHUE OT IPSIMOM 10 TNIOCKOCTH

37 | IlepneHauKyIIssp U HaKJIOHHBIE: PACCTOSHHUE OT TOYKH 1
JI0 TUIOCKOCTH, PACCTOSIHUE OT IPSIMOM 10 TNIOCKOCTH

Yribl MexKIy NPSIMBIMHU M II0CKoCcTAMH- 10 yacos.

38 | YIuIbl B IPOCTPAHCTBE: YIOJ MEXAY IPSIMOM U 1
IIJIOCKOCTBIO

39 | JIByrpaHHblil yroJi, TMHEWHBIN yros AByrpaHHoro yria | 1

40 | JIByrpaHHbIi yroi, JMHEHHBIN Yroi AByrpaHHoro yriaa | 1

41 | IleprieHIUKYISPHOCTD INIOCKOCTEN: IPU3HAK 1
NEPIEHIUKYISIPHOCTH JIBYX IIJIOCKOCTEN

42 | IlepneHIUKYISPHOCTD IUNIOCKOCTEN: IPU3HAK 1
NEPIEHIUKYISIPHOCTH JIBYX IIJIOCKOCTEN

43 | [leprieHIUKYISPHOCTD IUNIOCKOCTEN: IPU3HAK 1
NEPIEHIUKYISIPHOCTH IBYX IIJIOCKOCTEN

44 | Teopema 0 TpEX NMEPIEHIUKYIIAPAX 1

45 | Teopema 0 TpEX NMEPIEHIUKYIIAPAX 1

46 | Teopema 0 TpEX MEPIEHIUKYIIAPAX 1

47 | KonTponbHas paboTa 1o Temam 1 1
"[IeprieHIUKYIAPHOCTD NPSMBIX U INIOCKOCTEN" U
"Yrisl MKy IPSMBIMHU U TUIOCKOCTSIMH '

MHuororpanuuku- 11yacos

48 | IloHsTHE MHOTOTPaHHHUKA, OCHOBHBIE 3JIEMEHTHI 1
MHOT'OTPaHHUKA, BBITYKIIbIE U HEBBIITYKIIbIE
MHOTI'OIPaHHUKH; pa3BEPTKA MHOTOIPaHHMKA

49 | Ilpusma: n-yroiapHasi Ipu3Ma; TpaHu U1 OCHOBAHHUS 1
MIPU3MBI; NIpsIMasi U HAKJIIOHHAs IPU3MBbI; OOKOBas U
I10JIHAs! IOBEPXHOCTD IIPU3MBI

50 | [Napannenenunen, NpsMOYrojbHbIN Napauienenunen u | 1
€ro CBOMCTBA

51 | [lupamupa: n-yrojpHas IupaMuja, TpaHu U ocHoBaHue | 1
nupaMuibl; OOKOBas U TMOJIHAS TIOBEPXHOCTh
[ApaMU/Ibl; IPABWIbHAA U YCEYECHHAs TUpaMuUIa

52 | IIpaBuiIbHBIE MHOTOTPAHHUKU: MIOHATHE paBUiIbHOTO | 1
MHOI'OIPaHHUKA; IIPaBUJIbHASA [IpU3Ma U IPABUIIbHAS
NApaMU/JIa; IPaBUJIbHAS TPEYrOJIbHAS IUPAMUIA U
IIPaBUIIBHBIN TETPasIp; KyO

53 | IIpeacrasieHue O MPaBUIbLHBIX MHOIOTPaHHUKAX: 1
OKTasp, JOACKAdAP U UKOCAdIP.

54 | CumMeTpHs B IPOCTPAHCTBE: CUMMETPHS 1
OTHOCHUTEIIBHO TOYKH, IPSAMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETpUH B MUpaMUax, Napajuieiacnunenax,
IIPaBUJIbHBIX MHOTOTpaHHUKAX

55 | Bbluncienue 31eMeHTOB MHOTOIPaHHUKOB: pEOpa, 1
JUarOHAaJIU, yIJIbl

56 | Ilmomrans 60KOBOI MOBEPXHOCTH U MOJHOM 1
IIOBEPXHOCTH MPSMOM IIPU3MBI, ILIOIIAAb OCHOBAHUN,
TeopemMa 0 OOKOBOM MOBEPXHOCTHU MPSMON MPU3MBI

57 | IInomaas OOKOBOM MOBEPXHOCTU U MIOBEPXHOCTH 1

MPaBUILHON MUpPaMU[IBI, TEOpEMa O IO OOKOBOM
IIOBEPXHOCTH YCEUEHHOW NMUPAMUBI




58 \ KonTposnpHas padota no teme "MHoOrorpanHuKN" \ 1 \ 1
O0beMbI MHOTOTPAHHHMKOB -8 YacoB
59 | Ilonstue 06 06bEMe 1
60 | OOBEM HpaMuIbI 1
61 | O6bEM TupamMuIbl 1
62 | OObEM TUpamMuIbl 1
63 | O0BEM pU3MBI 1
64 | O0BEM IpU3MBI 1
65 | O0BEM pU3MBI 1
66 | KontponpHas padora o Teme "OO0bEMBI 1 1
MHOTOTPaHHUKOB"
67 | IloBTOpenue, 0000IIEHNE CUCTEMATH3AINS 3HAHUH. 1
ITocTpoeHne ceueHnit B MHOTOTpaHHHKE
68 | MtoroBasi KOHTpoOJbHasl paboTa 1 1
OBUIEE KOJIMYECTBO YACOB I10 68 6 0
I[MTPOTPAMME
11 KJIIACC
Ne | Tema ypoka Bcero KonmuecTBo yacos
1/ Kontponsusie | [Ipaktuueckue
1! paboThI paboThI
Tesa Bpamenusi- 12 yacon
1 Cdepa u map: 1ieHTp, paanyc, AuameTp; 1
IJIOLIA/1b TOBEPXHOCTHU chephl
2 | B3zaumHoe pacnosioxxeHue cepsl 1 1
MJIOCKOCTH; KacaTelbHas MI0CKOCTh K
cdepe; iomasns chepsl
3 | N3obOpaxenue chepsl, mapa Ha 1
wiockoctu. CeueHus mapa
4 | HwmHapudeckas MoBepXHOCTD, 1
oOpa3ymolne HUINHAPUIECKON
MMOBEPXHOCTHU, OCh UIHHIPHUIECKON
MTOBEPXHOCTHU
5 Hunuuap: ocHOBaHKS ¥ OOKOBas 1
MMOBEPXHOCTh, 00pa3ymoIiias 1 och;
101131 OOKOBOW U TIOJTHOU
MMOBEPXHOCTHU
6 N3o0paxenne MuiIMHIpa Ha TII0CKOCTH. 1
PazpépTka nmmnnapa. CeyeHus
HUIMHApPA (TUIOCKOCTHIO, MapajlleIbHON
WIH NEPIIEeHAUKYISIPHON OCH LMJIMHApPA)
7 | Konnueckasi moBepXHOCTb, oOpa3yromue | 1
KOHUYECKOH MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOH MOBEPXHOCTH
8 | Konyc: ocHOBaHME U BEpILINHA, 1
o0pa3ylolas 1 oCh; MIONAaAb OOKOBOW 1
MIOJIHOW TOBEPXHOCTHU
9 | Yceuénnslit KoHyC: 00pa3yromie u 1
BBICOTA; OCHOBAHU U OOKOBast
MIOBEPXHOCTh
10 | U3o6paskeHue KOHyca Ha IIOCKOCTH. 1
Pa3Béprka koHyca. CeueHus: KoHyca




(TI1I0CKOCTBIO, MapalIeNIbHOM
OCHOBAaHHIO, U INIOCKOCTBIO, IPOXOASIIEH
4yepe3 BEPUINHY)

11 | KomOuHamus Ten BpameHus u 1
MHOTOTPAaHHUKOB

12 | MHOrOrpaHHHK, OTIMCAHHBIN OKOJIO 1
cdepsl; cdepa, BIUCcaHHAS B
MHOTOT'PaHHUK MJIU B TEJIO BPAIICHUS

O0bémbl TeJI- 5 yacos

13 | onstue 06 06vEMe. OCHOBHBIE 1
CBOMCTBa 00BEMOB Tel

14 | O6bEM UIMHApPA, KOHYCA 1

15 | O6nEm mapa u maomak chepsl 1

16 | [lomoOHBIE TENa B MPOCTPAHCTBE. 1
CoOTHOIICHUS MEXTY TUIOMIAISIMA
MMOBEPXHOCTEH, 00bEMaMU TIOTIOOHBIX TEJl

17 | KonrpoinbHas pabota o remam "Tena 1 1
Bpamienus" u "O0nembr Ten"

BekTopbl M KOOpAMHATHI B IpocTpaHcTBe- 10 yacos

18 | BekTop Ha MJIOCKOCTH M B TpocTpaHcTBe | 1

19 | CnoxeHne u BBIYUTaHHE BEKTOPOB 1

20 | YMHOXEHUE BEKTOpa Ha YHCIIO0 1

21 | Pa3noxxeHne BEKTOpA MO TPEM 1
HEKOMIJIaHapHBIM BekTopam. [IpaBuio
napajuiesienunesaa

22 | Pemrenue 3ama4, CBA3aHHBIX C 1
MPUMEHEHHUEM TTPABUJI ICUCTBUH C
BEKTOpaMH

23 | IIpsamoyroapHas cucTeMa KOOpAWHAT B 1
npoctpancTse. KoopauHarel BekTopa.
[Ipocreiimue 3a1aun B KOOpAUHATAX

24 | Yron mexay BekTopamu. CKalsipHOE 1
MIPOU3BEICHNE BEKTOPOB

25 | Beruucienue yrioB MeXIy IpSIMbIMU U 1
TJIOCKOCTSMU

26 | KoopauHaTHO-BEKTOPHBIN METOI IIPH 1
pEIIeHUH T€OMETPUUECKUX 3a/1a4

27 | KontponsHas padora o teme "BekTopbr | 1 1
1 KOOPJIMHATHI B MPOCTPaHCTBE"

IloBTOpEeHue, 06001IeHNEe, CHCTEMATH3AMS 3HAHUI-7 YacoB

28 | I[loBTOpeHue, 06001IIeHNE U 1
cuctemaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, (hakThl, TEOPEMBI Kypca
TUIAHUMETPUU

29 | IloBTOpeHue, 06001IeHNE U 1
cucreMmaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, (hakThl, TEOPEMBI Kypca
TUIAHUMETPU U

30 | IloBTOpeHue, 06001IIeHNE U 1

CHCTeMaTHU3allus 3HaHUH. 3az[aq1/1
TNIAHUMETPUH 1 MECTOJIbI UX PCILICHU




31 | IloBTOpenwue, 0600MIEHUE 1 1
cUCTEMAaTHU3alKA 3HaHUN. 3amaun
TUTAHUMETPUU ¥ METOJIbI X PEIICHUS

32 | IloBTOpenwue, 00600mEeHNE 1 1
cucremaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, (hakThl, TEOPEMBI Kypca

CTEPEOMETPUHN
33 | Urorosast KoHTpoJIbHAsI paboTa 1 1
34 | IloBTOpenue, 0000IIEeHE 1 1
CHUCTEMaTU3alusl 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 34 3 0
IMTPOT'PAMME

YYEBHO METOAUYECKOE OBECINEYUEHHUE:

1. A.T. Mepansk, I.A. Homuposckuii, B.b. Ilononckuit I'eomerpust 10-11 knmace. YueOHuk. —
M.: Tlpocemenne, 2022,

2. AT. Mepansk, JI.A. Homuposckuit, B.B. [lononckuit I'eomerpusnl0-1lkmacc.Meromudeckoe

nocobue s yaurtens. — M.: « Bearana —I"pad», 2020;

HUDPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Konnexuun 31eKTpoHHBIX 00pa30BaTEIbHBIX PECYPCOB:
1. «EquHOE OKHO JOCTYIA K 00pa3oBaTeIbHBIM pecypcam»- http://windows.edu/ru
2. «Engunas xomnekius nudpoBeIX 00pa30BaTEIBHBIX PECYPCOBY -
http://schoolcollektion.edu/ru
3. «®enepanbHbIi HeHTP HHPOPMAIIMOHHBIX 00pa3oBaTeabHBIX pecypcoBy - http:/fcior.edu.ru,
http://eor.edu.ru
4.H(popMamOHHO-TIONCKOBAs crcTeMa 3amaun — Pexxum mocryma — http://zadachi.mccme.ru
5. MaTeMaTuKa AJ1s IIOCTYIAIOIIMX B By3bl. — PexxumM moctyma http://www/matematika.agava.ru
6. "Cerb TBOpYECKHX yuuTenen" www.it-n.ru.
7.MHTepaKkTHBHOE OOYyUEHNE HAa YPOKaX MaTeMAaTHKH [ DJIEKTPOHHBIHN pecypc].
http://pedsovet.org/component/option.
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