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INOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma ydeOHOrO Kypca «I'eomeTpus» 0a30BOro YpOBHS s
obygarormuxcsi 10 —11 kmaccoB paspaborana Ha ocHOBe DenepaibHOTO
rOCyIapCTBEHHOTO 00pa30BaTEeIbHOTO CTaHAAapTa CPEAHETO O0IIero 00pa3oBaHus,
C yu€TOM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHUU, TPEABIABISIEMBIX K
MaTEMaTUYeCKOMY OOpa30BaHUIO, W TPAAHWIMN POCCHICKOTO 0O0pa30BaHU.
Peanu3arus mporpaMmbl 00€CIIeYMBAET OBJIAJICHUE KITIOYEBBIMH KOMITCTECHITUSIMU,
COCTABJISIIONUMU OCHOBY JUISI CaMOPAa3BUTHS M HENPEPHIBHOTO OOpa30BaHUA,
IIEJIOCTHOCTh OOIIEKYJIBTYpPHOTO, JIMYHOCTHOTO W TI03HABATEIHLHOTO Pa3BUTHSA
JMYHOCTH OOYJarOIIHUXCSI.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh ydeOHOro Kypca I€OMETpUM Ha YPOBHE CpPEAHEro oOIIero
oOpa3oBaHusi OOYCIOBJI€HAa MPAKTUYECKOW 3HAYMMOCTBIO METaNpEeAMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUEHHUS I€OMETPUM B HAIIPABICHUU JUYHOCTHOIO
pa3BuTusa oOyvaromuxcs, (OpMUPOBaHUSA (YHKIUOHAJIBHOW MaTeMaTUYeCKOM
IPaMOTHOCTH, U3YUYECHUS JAPYTUX y4E€OHBIX AUCHMILTUH. Pa3BuTre y oOyuaronmxcs
NPABWIBHBIX MPEICTaBICHUNA O CYIIHOCTH M MPOHCXOKIECHUH T€OMETPUUECKHX
abcTpakuuii, COOTHOLUIEHUM PEAJbHOTO M HAECAIBHOTO, XapaKTepe OTPAKEHUs
MaTEMaTUUECKONM HAayKON SIBICHHH M IPOLIECCOB pEalbHOIO0 MHUpa, MECTe
r€OMETPUU B CUCTEME HAYK M POJIM MAaTEMATUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KaueCTB MBIIIJICHUS, HEOOXOAUMBIX [JIs aJanTalud B
COBPEMEHHOM 00ILIECTBE.

I'eomeTpus siBisieTcs OOHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero o00pa3oBaHusl, TaK Kak OOECIIEYMBAET BO3MOXHOCTb HM3y4YEHUS Kak
JTUCIUIUINH €CTECTBEHHO-HAYYHON HAMPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbINUIeHHE, (HOpMHUpPYyEeMOe MpPU H3YYEHHH OOYYarolIUMMHCS
HNOHSTUWHBIX OCHOB F€OMETPUM U TOCTPOCHUHU LIEMIOYKH JIOTUYECKUX YTBEPKACHUN
B XOJ€ pELIECHUS TeOMETPUYECKMX 3aJad, YMEHHUE BBIJBUTaTb U OIPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS NPHU PEUIEHUH 3a]ad €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PpU3uKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJb BO
BCEX 00JACTAX AEATENbHOCTU 4yenoBeka. OpUEeHTalMs 4ellOBEKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COLHUaJIbHOIO ObITHs, (opma
OTPaXCHHUS OKPY’KAIOLIETO MHUPA, YCIOBHE YCIHEIIHOTO MO3HAHHUS M aKTHBHOTO
npeoOpa3oBaHusi  JAeWCTBUTENbHOCTH. OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHJbl y4€OHOW U TPYIOBOM JEATEIBHOCTH,



SBJISIETCSI OJIHUM W3 MPO(PECCHOHAIBHO BaXKHBIX KA4YeCTB, MOATOMY AaKTyaJlbHa
3amaya QopMUpOBaHUS Yy OOYYAIOIIUMXCS MPOCTPAHCTBEHHOTO MBIIIJIEHUSI Kak
Pa3HOBUIHOCTU OOpa3HOrO0 MBIIUIEHUST — CYIIECTBEHHOIO KOMIIOHEHTa B
MOTOTOBKE K MPAKTUYECKON JAEATETHHOCTH 110 MHOTUM HAIIPABICHUSIM.

[lens ocBoeHmsi mporpaMMbl y4deOHOTo Kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 0OyueHHss — o00ieo0pa3oBaTeibHOE U OOIIEKYJIbTYPHOE pa3BUTHE
oOyuvaroruxcsi  4yepe3  oOecrneyeHWe  BO3MOXXHOCTM  NPUOOpETeHHs] U
WCMOJIb30BaHUS CHCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM M JICWCTBUM,
crienu(UIHBIX TEOMETPUHU, BO3MOXKHOCTH YCIIEIITHOTO MPOJAODKEHUS 00pa3oBaHuUs
0 CTICTIMATBHOCTSIM, HE CBS3aHHBIM C MPUKIIATHBIM UCTIOJb30BaHUEM T€OMETPHUH.

[Iporpamma 1o reoMeTpud Ha ©0a30BOM YpOBHE IMpeAHA3HAYEHA IS
o0yyJaroumxcsi CpelHel MIKOJIbl, He UCIBITHIBABIINX 3HAYMTENIbHBIX 3aTPyIHEHUN
Ha YPOBHE OCHOBHOTO 001Iero obpazoBaHus. Takum 0Opa3om, oOydaromuecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIME MAaTEMaTUYECKUE YMEHUS, CBS3aHHbBIC
co crneuupuKod TeOMETPUM U HEOOXOJIMMbIE JJIi >KU3HH B COBPEMEHHOM
obmectBe. KpoMe 3TOr0, OHMU UMEIOT BO3MOXHOCTh M3YyUYHUTh F€OMETpHIO OoJiee
ri1yOOKO, €clii B JajdbHEHIIEM BO3HUKHET HEOOXOJIMMOCTh B TIE€OMETPUYECKHX
3HAHMSIX B MPOPECCHOHATBHON JEATETHHOCTH.

JlocTikeHne 1eu OCBOCHHS TPOrPpaMMbl 00ECTIEUMBACTCS PEUICHUEM
COOTBETCTBYIOIIMX 3aj1ay. [IpuopUTETHBIMU 3ajlayaMd  OCBOEHMSI  Kypca
«I"'eometpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBisitoTCS:

e (opmMupoBaHME mNpENCTAaBICHUS O TEOMETPUH KaK 4YacTH MHUPOBOU

KyJbTYPBI © OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHMEe TpeNCTaBIECHUS O MHOTOTPAHHUKAX W TelaxX BpalleHUs
KaK O BaXHEHUIIMX MATeMaTHUYECKUX MOJIEISAX, MO3BOJIIONIMX OMUCHIBAThH
U U3y4aTh pa3HbI€ SABJICHUS OKPYKAIOUIEro MUPA;

o (opmupoBaHme yMeHHs paclo3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHHUKH U TeJla BPAICHUS;

e OBJAJCHUE METOAAMH PEIICHMS 3a/ad Ha TOCTPOEHUS HA U300pa’KeHUAX
POCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHue yMEHHUS ONEPUPOBATb OCHOBHBIMH TMOHSTHSIMH O
MHOTOTPAaHHHUKAX W TeJIaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aNTOPUTMAMHU  pEHICHUS  OCHOBHBIX  THIIOB  3aJad;
dbopMHpoBaHUEe  yYMEHHUS MPOBOJUTH  HECIOXKHbIE JOKa3aTelbHbIE
pacCyXJIeHUs B XOJIe PEIIECHUS CTEPEOMETPUUYECKUX 3ajady W 3ajay ¢
MIPAKTUYECKUM COJEPKAHHUEM;

e pa3BUTHE  UWHTEIUIGKTyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
oOydJaronmmxcsi, TO3HABATEILHON  AKTHUBHOCTH, HCCIICIOBATEIHCKUX
yYMEHUH, KpUTUYHOCTH MBIIIICHHUS;



e (opmupoBaHHE (YHKIIMOHAJIBbHOU I'PaMOTHOCTH, peneBaHTHON
rE€OMETPUU: yMEHHME paclo3HaBaTb IPOSBICHUS T'€OMETPUYECKUX
HNOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEM B pPEANBHBIX KU3HEHHBIX
CUTYyallMsIX U TNPU HU3YyYEHUH APYTHX YUYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBHCHUMOCTEl U 3aKOHOMEpHOCTEeH, (OpMynHpoBaTh HUX Ha S3bIKE
I€OMETPUHU U CO3/1aBaTh FEOMETPUUECKHE MOJENH, IPUMEHITH OCBOSHHBIN
reOMETPUYECKUN amnmapar Jid pelIeHUs IPaKTUKO-OPUEHTHUPOBAHHBIX
3aJlay, MHTEPIIPETUPOBATHh U OLIEHUBATH ITOJYYEHHBIE PE3YIIbTaTHI.

OTIUYUTENFHON OCOOCHHOCTHIO MPOrPaMMBbI SIBIISIETCS BKJIIOYEHHE B KypcC
CTEPEOMETPUM B Hayaje €ro M3y4eHWs 3aJad, pelaeMblX Ha YpOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEAEIEHHBIM 00pa3oM opraHu3oBaHHas paboTa Hax
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMUECKOIO U IPOCTPAHCTBEHHOI'O
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHWE MHTYUTHBHBIX NPOLIECCOB, MOTHUBUPYET K
JAJbHEUIIEMY U3yYEHUIO NPEIMETA.

ITpennourenue oTAAETCSA HAMNISIAHO-KOHCTPYKTUBHOMY METO/ly OO0Y4YEHMUsI, TO
€CTb TEOPETUUYECKNE 3HAHHS MMEIOT B CBOEl OCHOBE UYBCTBEHHOCTh IPEIMETHO-
IPAKTUYECKON NeATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Y
yYallUXCsl B Kypce€ CTEPEOMETPUU MPOBOAMTCS 3a CUYET pElIeHUs 3aJad Ha
CO3/aHHE  TMPOCTPAHCTBEHHBIX 00pa3oB W  3aJady Ha  ONEPUPOBAHHE
IPOCTPAHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3za MPOBOAUTCS C ONOpPOM Ha
HarJIsgHOCTh, & ONEpUpOBaHME OO0pa3soM — B YCIOBUSAX OTBJIEYEHUS OT
HaIJIAIHOCTH, MBICIIEHHOTO U3MEHEHHMS €r0 UCXOJHOIO COAEPIKAHMSL.

OcHOBHBIE cozaepxaTenbHble TUHUKM Kypca «['eomerpum» B 10—11 knaccax:
«MuororpanHukun», «lIpsiMbIe U INIOCKOCTH B IIPOCTPAHCTBE», «Tema BpameHus»,
«BekTopsl U KOOpAMHATHI B IpocTpaHCTBEY). DopMHUpOBaHUE JOTHYECKUX YMEHUN
pacnpenensercd He TOJIbKO IO COAEP)KATEIbHBIM JIMHUSAM, HO W MO TOAaM
0o0y4eHHs Ha YPOBHE CPEIHETO 00IIero 00pa30BaHusI.

Copnepxxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEAMETHBIM PE3YJIbTATAM
OCBOEHHUsI paboyeil nporpaMmbl, pacnpeneia€éHHbIM 10 TrojaM OOy4deHus,
CTPYKTYpUpPOBAaHO TakuM o0Opa3oM, 4TOObl OBJAJACHHE T'€OMETPUUYECKUMHU
HNOHATUSAMM U HAaBBIKAMU OCYIIECTBIISJIOCH MTOCIIEOBATEIBHO U MOCTYIATENBHO, C
cOOJI0ICHHEM TPUHLIMIIA PEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIyI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUM OOYyYaromUXCs, pacIupss U
yriayouisist €€, oOpa3ysi IpOUYHblE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3zydenue reometpun otrBoauTCs 2 yaca B Henento B 10 knacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a iBa roga ooydenus - 102 yueOHbIX daca.



COJEPKAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMbIe M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TNIOHATHS ~ CTEpeoMeTpur. Touka, TmpsAMas, IJIOCKOCTb,
npoctpancTBo. IloHsTe 00 aKCHOMAaTHYECKOM TMOCTPOECHHUH CTEPEOMETPUU:
aKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3auMHOE pacnosjokeHue MpsIMBIX B IPOCTPAHCTBE: IEpECEKaroluecs,
napajulelbHble W CKpeluBampoIuecs npsMble. llapamnensHocTs HPsAMBIX H
IJIOCKOCTEW B NPOCTPAHCTBE: MAapAJUICIbHBIE NPSIMBIE B  IIPOCTPAHCTBE;
NapaJuIeNIbBHOCTh TPEX MPAMBIX; NAPAJLIEIBHOCTD MPAMOW M IUIOCKOCTH. YTUIBI C
COHANPABJIICHHBIMA CTOPOHAaMH; YIrOJd MEXAy IpsMBIMH B IIPOCTPAHCTBE.
[TapamenbHOCT  IUIOCKOCTEH: NapajuleJbHble  IUIOCKOCTH; CBOICTBA
napajuleJbHbBIX IuIocKkocTe. Ilpocreiliine mpocTpaHCTBEHHblE (QUIYypbl Ha
IUIOCKOCTH: TETPadIp, Ky0, mapaiesienumne; IoCTPOSHUE CEeUYSHHI.

[leprieHIUKYISIPHOCTD NPSIMOM M TUIOCKOCTH: NEPIEHINUKYJISPHBIE MIPSMBIE B
IIPOCTPAHCTBE, MpsAMbIC MAPAJUICIBbHBIE W NEPHCHAMUKYJSAPHBbIE K IIJIOCKOCTH,
IPU3HAK NEPNEHAMKYJSIPHOCTH INPSIMOM M IUIOCKOCTH, TeopeMa O MpsSMOU
NEPIEHINKYJISIPHOW IUIOCKOCTH. YIUIBI B IIPOCTPAHCTBE: YrOJI MEXAYy NPSIMOM H
IUIOCKOCTBIO;  JABYIPAHHBIM  YIOJI, JIMHEMHBIA yroia JBYTPaHHOIO  yIUIa.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH IO IJIIOCKOCTH, PACCTOSTHUE
OT mOpsAMOM 10  IJIOCKOCTH,  MNpoeKuuss  (Gurypsl Ha  IIOCKOCTb.
[lepneHaAUKyJISPHOCTE  IUIOCKOCTEW: MNpU3HAK  INEPHEHAMKYJSPHOCTH  ABYX
mIocKocTer. Teopema o TpEX NEPHEHIUKYIAPaX.

MHororpaHHuKHu

[IoHsiTHE MHOTOIpaHHMKA, OCHOBHBIE 3JIEMEHTBl MHOTOI'PDAaHHHKA, BBIITYKJIBIE
Y HEBBIITYKJIbIE MHOTOTPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronpHas
puU3Ma; TPaHU U OCHOBAHUS NMPU3MBbI; IpsiMasi U HaKJIOHHAs MPU3Mbl; OOKOBas U
ITOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuleJienunes; U ero cporcrsa. llupamumpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHUE NUPaMU/Ibl; OOKOBAs U MOJIHAsl IOBEPXHOCTh MMPAMUJbL; IPaBUIIbHAS U
yCeu€HHAas NHMpaMuja. OJEMEHTbl Ipu3Mbl M nupamuzasl. lIpaBunbHbIC
MHOTI'OTPAaHHHKU: MOHATHE NPABUIBHOIO MHOTOIPDAHHUKA; NPAaBUJIbHAS NPU3MA U
IIpaBWIbHAS IMPAaMHUIA; NPaBUJIbHAs TPEYroJibHas NHUPAaMUAA M NPaBWIbHBIN
TeTpasap; KyO. IlpeacrtaBneHne o mNpaBUIBHBIX MHOTOTPAHHUKAX: OKTAadIp,
nonekasip u ukocasap. CeueHus Npu3Mbl U TUPaAMUIBIL.

CuMmmeTprs B NPOCTPAHCTBE: CHUMMETPHUsST OTHOCHUTEIBHO TOYKH, IPSMOM,
IVIOCKOCTH.  OJJEMEHThl CUMMETPUM B NHUPAMHAAX, Mapajuiejenunenax,
IIPAaBWJIBHBIX MHOI'OTPAHHUKAX.



Bbluucienue 57eMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHa M, YIJIbl.
[Tnomans OOKOBOM TOBEPXHOCTH MW TIOJHOM TOBEPXHOCTH NPSMON IPU3MBI,
IJIOLIAJh OCHOBAaHUM, TeopeMa O OOKOBOW MOBEPXHOCTU MPSIMOM TMPHU3MBIL
[Tnomans OOKOBOW TMOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHUPAMUIBI,
TeopemMa O TUIomaAu yceu€éHHoW mnmpamunabl. [lorstue 00 00béMe. OOBEM
MAPAMHU/IbI, TPU3MBL.

[TogoGueie Tena B mnpocTtpancTBe. COOTHOLIEHUS MEXAY IUIOUIAAsIMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEJ.

11 KITACC

Tena Bpamenust

[unuHapuyeckas MTOBEPXHOCTb, oOpasyrolue UUJIMHIPUYECKON
MIOBEPXHOCTH, OCh UWJIWHIPUYECKOW MOBEPXHOCTU. L[lUmuHIOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTb, OOpa3zylollass U OCh; IUIOMIAAb OOKOBOM M TMOJHON
MOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yromue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM nmoBepxHocTU. KoHyC: OCHOBaHME U BeplIrHa, o0pasyroias
U OChb, IUIOMaAb OOKOBOM W TIIOJHON TIOBEPXHOCTU. Y CEUEHHBIM KOHYC:
o0pa3syroiye 1 BhICOTa; OCHOBAHUS U OOKOBAs MOBEPXHOCTb.

Cdepa u map: 1eHTp, paauyc, TUAMETpP; IUIOMIAIb MMOBEPXHOCTU CQepHhl.
B3anmMHoe pacnonoxkenue chepsl U IMIIOCKOCTH; KacaTelabHasi TNIOCKOCTh K cdepe;
TJI01aAb CephI.

N300pakeHue Ten BpallleHHs Ha IIIOCKOCTH. Pa3BEpTka LUIMH]Ipa U KOHYCA.

KoMOuHanuu Tem BpamieHWss W MHOTOTPAHHUKOB. MHOTOTPAaHHUK,
omMCaHHBIM OKoJI0 cdepwl; chepa, BHUCaHHAST B MHOTOTPAHHHUK, WM TEJO
BpAILCHHUS.

[Tonsarue 06 o6bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 00béMe
OPsIMOYTOJILHOTO Tapajvienenunena u ciueActBus u3 He€. OO0BEM HMIMHIpA,
koHyca. O0BEM 1mapa u mIomaas chepsl.

[TomoGueie Tema B mpocTtpancTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
MOBEPXHOCTEN, 00BEMAMU MTOTOOHBIX TE.

Ceuenuss nwiuHiapa (HmapajjiebHO W TEPHEHAMKYJISIPHO OCH), CEUCHHS
KOHyca (mapajuielbHO€ OCHOBAaHUIO U TPOXOSIIEe 4Yepe3 BEPIIMHY), CECUEHUs
uiapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrtop Ha miockocTty U B pocTpaHcTBe. CII0XKEHNUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. Pa3znokeHue BeKTopa 1o TpéM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBwio mapaminenenunena. PemieHwe 3anay, CBS3aHHBIX C
IIPUMEHEHUEM IIpaBHJI JACUCTBMM C Bekropamu. IIpsMoyrompHas cucrema



KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocteiimme 3amaum B
KOOpJIMHATax. Yroa Mexnay BekropaMu. CKajasipHOE MNPOU3BEIEHUE BEKTOPOB.
Briuucienue yrioB Mexay MPsSMBIMU U IJIOCKOCTSIMU. KoOpInMHAaTHO-BEKTOPHBIN
METOJ TP PEIICHUU T€OMETPUUECKUX 3a/1au.



IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJBbTATDBI

JIn4HOCTHBIE pe3ydbTaThl OCBOECHMSI MpOrpaMMbl y4eOHOro TmpeaMera
«MareMaTuka» XapaKTepU3yIOTCS:

I'paxnanckoe BocnMTanue:

c(hOpPMUPOBAHHOCTHIO TPAKAAHCKOM MO3UIIUNA 00YUJAOIIETOCS KaK aKTUBHOTO
U OTBETCTBEHHOI'O 4Yj€Ha POCCHUHMCKOrO OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (YHKIIMOHUPOBAHMS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
IpoLeyp TPakAaHCKOTO o0OmecTBa (BBIOOPHI, OMPOCHI W TIP.), yYMEHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMU HWHCTUTYTaMHU B COOTBETCTBHUM C HX
GyHKUMSIMU U Ha3HAYEHUEM.

IlaTpuoTn4yeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKOMN TPaXKAAHCKON MACHTUUYHOCTH, YBAXKEHUS K
MPOIIIOMY Y HACTOSIIIEMY POCCUUCKOM MAaTEMATUKU, [IEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUAM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKOM MaTEMaTUYECKON IIKOJIBI,
K HCIOJb30BAHUIO 3TUX JOCTHXKEHUW B JIPYrMX HayKaX, TEXHOJOTHUSX, cdepax
DKOHOMHKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OJTUYECKOTO  TIOBEICHUS,
CBSI3aHHOTO C NMPAKTUYECKUM MMPUMEHEHUEM TOCTHKEHUI HAYKH U JIEATEIIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OYyAYIIETrO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKJIIOYAs ACTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, PELIEHNM, pACCYXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JInYHbIX BUOB UCKYCCTBA.

PDusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO yMEHHUS TPUMEHATh MaTEeMaTHYECKWe 3HAHUA B
MHTEpecax 3J0pOBOro U 0€30MmacHoro 0opasa >KU3HU, OTBETCTBEHHOTO OTHOLIEHUS
K CBOEMY 3/I0POBBIO (3I0pOBOE MHUTaHUE, COATAaHCUPOBAHHBIA PEKUM 3aHITHU U

OTJIbIXa, peryisipHas ¢busnueckas aKTUBHOCTb); bu3nuecKoro
COBEpIIEHCTBOBAHUS, npu 3AHATUAX CIIOPTUBHO-03/I0POBUTEIHHOM
NEATEIIbHOCTHIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHEM IICHHOCTH TPYAOJIOOMS; WHTEPECOM K
paznuuHbIM  chepam  MPOQPECCHOHATBHON  NIEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTHUKOW M €€ MPUIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIN BHIOOD
Oynymelr mnpodeccun U peann3oBBIBATH COOCTBEHHBIC KU3HCHHBIC TUIAHBI;



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHMYeckoMy oOpa3oBaHHIO U
caMO0OOpa30BaHUI0 HA NPOTSIKEHUM BCEM JKU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH TPAKTHUECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

JIKOJIOTHYECKOe BOCIIMTAHHUE:

c(OPMUPOBAHHOCTHIO 3KOJOTUYECKOW KYyIbTYphl, MOHUMAaHHUEM BIHSHUA
COLIMAJIBHO-D)KOHOMHUYECKUX ITPOLIECCOB HA COCTOSIHME NPUPOAHOW M COLMAIBHOU
Cpelbl, OCO3HAaHMEM TIJIOOAJBHOTO  XapakTepa HKOJIOTHYECKUX MpodiieM;
OpHEHTallMEel HAa NPUMEHEHUE MATEMaTUYECKUX 3HAHUU I pElIeHHs 3a7ad B
o0nacTu OKpyXKawolled Ccpeapl, IUIAHUPOBAHUS TOCTYNKOB W OLEHKA HX
BO3MO>KHBIX ITOCIEACTBUAN [JI1 OKPY KAIOIIEW CPEJIbI.

IleHHOCTH HAYYHOI'O IO3HAHMSA:

c(OpPMHUPOBAHHOCTBI0 MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAyku M  OOIIECTBEHHOW MPaKTUKHA, T[OHUMaHHEM
MaTeMaTHYeCKONM HayKH Kak c@epbl 4YelIOBEUECKON MAEsITeNbHOCTH, JTAamloB €€
pa3BUTUS W 3HAYMMOCTH JUIA Pa3BUTUS LUBHIIM3ALMM; OBJIAJICHUEM S3BIKOM
MaTE€MaTUKM M MaTE€MaTU4YeCKOM KyJIbTYpOM KaK CPEICTBOM II03HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBIISITh IIPOCKTHYIO M HCCIIENOBATENbCKYHO JESITEIBHOCTD
VHAUBUIYAJIBHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIC PEe3yJIbTaThl OCBOCHHS MPOTPAMMBI yU4E€OHOTO TpeaMera
«MatemaTuka XapaKTepPU3yOTCsI OBJIAJICHUEM YHHUBEPCATHHBIMU
NO3HABAMENbHBIMU  OClCMBUAMY, — VHUBEPCANbHLIMU — KOMMYHUKATMUBHBIMU
0elcmBUAMU, YHUBEPCATIbHBIMU Pe2YTIIMUBHBIMU OetCMBUIMU.

1)  Vuueepcanvnvie  no3nasamenvHvle  Oelicmsus,  0Oecnevu8arom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YHAIOWUXCS  (0CB0eHUe
Memo008  NO3HAHUA — OKPYICAIOULe20  Mupa,  NpUMeHeHue  J10SUYECKUX,
uccnedosamenbCKux onepayuil, ymeHut pabomams ¢ uHpopmayuel).

basoBble j1ornyeckue aeicTBus:

e BBIABIISTh U XaPaKTEPHU30BATh CYIIECTBEHHbBIC MPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TMOHSATUH, OTHOIIEHUH MEXIy MOHATHAMH; (OPMYyIUPOBATH
OTpe/ieNeHus] TOHITHI, YCTaHABIMBATh CYIICCTBEHHBIH  IMPHU3HAK
KJIacCU(pUKALMU, OCHOBaHMUSA i1 OOOOIIEHHS W CpPAaBHEHUS, KPUTEPHUH
IPOBOAMMOIO aHAIIN3A,

e BOCIpPUHUMATH, (opMymIUpoBaTH W NPeoOPa3OBHIBATH  CYXKICHUS:
yTBEpIUTEIbHbIE W OTpULIATEIbHBIC, €IMHUYHBIC, YacTHbIE M OOIIHeE;
YCIIOBHBIE;

e BBIBIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
npotuBopeursi B (aKkTax, JAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX;



npemjiaraTh ~ KpUTEpUU Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNI;

e JieJaTh BBIBOAbI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JIEAYyKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOUCHUN, YMO3aKIIIOUEHUH M0 aHAJIOTUH;

e TPOBOAWUTH CaMOCTOSITEJIHO JI0Ka3aTeNbCTBA  MaTEeMaTHUECKUX
YTBEPKJICHUI (MpsSMbIE U OT MPOTUBHOIO), BHICTPAUBATH apryMEHTAIUIO,
OPUBOAUTH TMPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KICHHS U BHIBOJIBI;

e BbIOMpaTh cmoco0 pemeHus y4yeOHOM 3afaun (CpaBHHUBATH HECKOJBKO
BApMAHTOB pEUIeHMs, BHIOMpaTh Hauboiee NOAXOASIIMNA C y4ETOM
CaMOCTOSITEJIbHO BbIJIEJIEHHBIX KPUTEPHUEB).

ba3zoBrble ucciieoBarebcKue 1eHCTBUSA:

e HCIOJB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
(dbopMynupoBaTh BOIPOCH], (UKCHUPYIOLIHME MPOTUBOPEUUE, MPOOIEMY,
yCTaHaBJIMBAaTh  HMCKOMOE€ W  JaHHOe, (QOpMHUpOBaTh  THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIIUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOSITEJIbHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4EeCKOro
o0BeKTa, SBJICHHS, NPOLECCA, BBIABICHUIO 3aBHCHUMOCTEH MEXIY
00beKTaMu, SIBJICHUSIMU, TIPOLIECCAMH;

e CaMOCTOSITENIBHO (POPMYIMPOBATH OOOOIIEHUSI U BBIBOJIBI MO pe3yjibTaTam
NPOBEAEHHOTO HAOMIONCHUSA, UCCIEIOBaHMs, OLEHUBATH JOCTOBEPHOCTD
MOJIYYeHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHU;

e TMPOTHO3HPOBATH BO3MOXHOE Pa3BUTHE MpPOLECCa, a TAKXKE BBIIBUTAThH
MPEANOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pa6ora ¢ unpopmanmeii:

e BBIABJIATH AePUINUTHI MHPOPMAIUH, AAHHBIX, HEOOXOJUMBIX IJIsi OTBETA
Ha BOIIPOC U JJIS PEIICHUs 3aa4u;

e BbIOMpaTh HMH(OpPMALMIO U3  UCTOYHHUKOB  PA3IUYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(POPMAIIKIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTaBICHUS;

e CTPYKTYypUpOBaTh MH(OPMALIUIO, MIPEACTABIATH €€ B pa3IMUHbIX (opMax,
WLTIOCTPUPOBATH TpaduuecKH;

e OIICHUBATH HaJEKHOCTD uHdopMaIu 1o CaMOCTOSITEJIbHO
c(hOopMyITUPOBAHHBIM KPUTEPHUSIM.

2)  VuusepcanvHvie KOMMYHUKAMUGHble  OeliCmeus, 00ecnevusarom

copMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

Oo0menne:



BOCIIPUHUMATh M (QOPMYJIHMPOBATH CYXKJAECHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIEJIIMU OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pPEHHSI B YCTHBIX M NUCBMEHHBIX TEKCTaxX, 1aBaTh MOSICHEHUS IIO
XOJly pelleHus 3a/1a4i, KOMMEHTUPOBATh MOJyUYECHHbIN pPE3yJIbTaT;

B X0J1e 00CY>KJIeHHS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
npo0sIeMBbl, penraeMoi 3a/1auu, BbICKa3bIBaTh UAECH, HAICJICHHbIE HA TTOUCK
pELIEHUsI; COMOCTAaBIATh CBOM CYKIECHHUS C CYXKICHUSMH JPYyTrUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh pa3nyhe M CXOJCTBO MO3HIIMIA; B
KOPPEKTHOM opme popMyaupoBaTh pa3HOTIACHS, CBOH BO3PAKECHHUS,
NOPEACTAaBIATh  pPE3yJbTaTbl  PELICHHs  3aJadyd,  JKCIIEPUMEHTA,
UCCJIeIOBAHMSI,  NPOEKTa;  CaMOCTOSITeNIbHO  BbIOMpaTh  (popmar
BBICTYIUICHHUS C YYETOM 3a/1a4 MPE3EHTAMU U OCOOEHHOCTEH ayAUTOPHUH.

CoTpyaHu4ecTBO:

3)

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOH  H
WHINBUIYAIbHON paOOThI IPU PElIeHUH YUEOHBIX 3a/1a4; MPUHUMATH 1IEJTh
COBMECTHON JESATENbHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paboThI, pacpeAesaTh BUABI pabOT, TOTOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3yibTat paboThl; 000011aTh MHEHHUS HECKOIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (popmax paboTsl (00CykaeHHS, 0OMEH MHECHUIA,
«MO3TOBBIE MITYPMBD» W WHBIC); BBHIMOJIHATH CBOK YacTh pabOTHI U
KOOPJAMHHUPOBATh CBOW JICUCTBUS C JPYTMMH YICHAMH KOMAaH/IBI;
OLICHMBATh KAa4eCTBO CBOETrO BKJIaJa B OOLIMM MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUS.

Yuueepcanouvie  pecynamuenvie  Oeticmeus, obecneuusarom

G opmuposaHrue cMbLCI08bIX YCIMAHOBOK U HCUHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IUIaH, aJITOPUTM PEIICHUS 3a/1a4H, BEIOUPATh CIIOCO0 perIeHus
C YYETOM UMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN ¢ Y4ETOM HOBOM
uHbOpMaInu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBBIKAMU TO3HABAaTEIbHOM pediekcuu Kak OCO3HaHUS
COBEpLIAEMBIX JIEVCTBUA U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJaJ€Th CHOCOOAMM  CaMOMPOBEPKH, CaMOKOHTpOJIA IMpolecca M
pe3yabTara peuieHusl MaTeMaTUYeCKOM 3a/1auu;

NpPEABUNIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh NpPH PEUICHUU
3a7a4l, BHOCUTb KOPPEKTHUBBI B JI€ITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEILCTB, TAHHBIX, HAMICHHBIX ONMTUOOK, BHISIBJICHHBIX TPYTHOCTEH;



e OIEHUBATh COOTBETCTBHE pE3YJbTaTa WEIHM W YCJIOBUSIM, OOBICHATH
OPUYMHBI JTOCTUKEHUSI WIM HEIOCTHXKEHHS pe3yJbTaTOB JESTEIbHOCTH,
HAXOJUTh OMMOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KIIACC

OnepupoBaTh MOHATUSMU: TOUKA, IPsIMAasi, TNIOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPHHM W CJICACTBUS W3 HUX TPH PEIICHUU
TEOMETPUYECKUX 3a]1aY.

OnepupoBaTh NOHIATUSIMU: NMAPATIIETLHOCTD U MEPIEHIUKYISIPHOCTD NPSIMBIX
Y IJIOCKOCTEHN.

KnaccudummpoBate B3aMMHOE pPACHOJIOKEHUE TPSMBIX W TUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHUAMH: JBYTPAaHHBIA YTOJ, TPaHW JBYTPAHHOTO Yria,
pedpo IBYTPaHHOIO yria; JUHEHHBINA yroy JIBYTPaHHOTO YIJa; TpaaycHas Mmepa
JBYTPAHHOTO yTJa.

OnepupoBaTh MOHSATHUSMU: MHOTOTPAHHHK, BBIMYKIBIA ¥ HEBBITYKIIBIN
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABWIILHBIN MHOTOTPAHHUK.

Pacnio3naBaTh OCHOBHBIE BHJbl MHOTOIPAHHHKOB (MHpaMulia; MpPHU3MA,
NPSIMOYTOJIbHBIN TTapajuiesienumne;, Kyo).

KnaccuduumpoBatb ~ MHOTOIpaHHUKHM,  BbIOMpass ~ OCHOBaHUS ISt
kinaccuukanyuy  (BBITYKIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKH, TIPABUIBHBIC
MHOTOTPAHHUKH; TIPSMBIC U HAKJIIOHHBIE MPU3MBI, TTApaJUICICTTUICbI).

OnepupoBaTh MOHSATUSMU: CEKYIas JIOCKOCTh, CEUEHHE MHOTOTPAHHUKOB.

OOBSICHATH TPUHIIUIIBI TIOCTPOEHUSI CEYEHUH, UCTIONB3YSl METO/ CJIEIOB.

CtpouTh ceue€HHUS MHOTOTPAHHUKOB METOJOM  CJIEJIOB, BBITIOJHSITH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYDP: BHUT
CBEpXY, COOKY, CHU3Y.

Pemiate 3a7aun Ha HaXOXKJIEHUE TEOMETPUYECKUX BEJIMYUH MO 00pa3lamM Hiu
QIrOpUTMaM, TMPUMEHSISI U3BECTHbIE AHAIMTUYECKUE METOJbl TPHU PELICHUU
CTaHJAPTHBIX MAaTEMaTHYECKUX 3aJ]lad Ha BBIYMCICHUE PACCTOSHUN MEXIY TBYMS
TOYKaMH, OT TOYKA JO TPSIMOM, OT TOYKH [0 IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMHU.

Pemiate 3a7aun Ha HaXOXKJIEHUE TEOMETPUYECKUX BEJIMYUH MO 00pa3lamM Hiu
QIrOpUTMaM, TMPUMEHSISI W3BECTHBbIE AHAIMTUYECKUE METOJbl NPU PpELICHUU
CTAaHJAPTHBIX MAaTEMAaTHYECKUX 3aJad Ha  BBIYUCICHHE YIJOB  MEXIY
CKPEIIMBAIOIIUMHUCS TPSIMBIMH, MEXKIy TNPSIMOH U  IUIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Boruncnate 00bEMBI M MJIOMAAN MTOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nUpaMyua) ¢ MpUMEHEHUuEM (OopMyJl; BBIUUCIATH COOTHOILIEHUS MEXIY
IUIOIIA/IIMU [TOBEPXHOCTEN, 00bEMAMHU [TOT0OHBIX MHOTOIPAHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETPHUS B IPOCTPAHCTBE; LEHTP, OCb M
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (DUTYPBHI.

W3Bnekatp, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HH(OOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (UTypax, NPEICTAaBICHHYIO Ha YepTEeKax U
PUCYHKAX.

[TpumensaTy reomeTpuyeckue (aKTbl Ui PELICHUS CTEePEOMETPUUYECKUX
3a/1a4, IPEANOJIaralolinX HECKOJIBKO IAr0OB PELICHUs], €CIIU YCIOBHs IPUMEHEHUS
3aJlaHbl B IBHOHU (hopMe.

[IpumeHsATp mpoCTEMIIME MNPOTrpaMMHBIE  CPEACTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUIECKUX 3a4aU.

[IpuBOIMTHE NpHUMEpPBl MATEMATHYECKHUX 3aKOHOMEPHOCTEM B IPUPOAE H
YKU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[IpuMeHATh MONy4YEHHBIE 3HAHUSA HA IPAKTHKE: AHAJIU3UPOBATh DPEAJIbHBIC
CUTyallUM M IIPUMEHATHh HU3Y4YCHHBIE IIOHATUSA B IPOLECCE IIOMCKA PELICHUs
MaTeMaTH4ecKd C(HOPMYIUPOBAHHONW MPOOJIEMbI, MOAETUPOBATH peEajbHbIC
CUTyallUn Ha $3bIKE TIE€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TEOpEM, anmapara aireopsl; pemarb
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM I€OMETPUYECKHUX BEJINYMH.

11 KIIACC

OnepupoBaTh MNOHSATUAMU: I[WIMHAPUYECKAs MOBEPXHOCTh, 0OOpa3yrolne
HWIMHAPUYECKONM  TMOBEPXHOCTH;  UWIMHADP,  KOHUYECKas  IOBEPXHOCT,
o0Opa3yrole KOHUYECKON MOBEPXHOCTH, KOHYC; cpepruueckasi IOBEPXHOCTb.

Pacno3naBath Tena BpaieHus (HUIMHAP, KOHYC, cdepa u map).

OOBSICHATH CIOCOOBI MOJTYYEHHUS TEJ BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl v MIOCKOCTH.

OnepupoBath MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTAa, BhICOTA
CErMEHTA; IIAPOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOSA, BBICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Beruuciaste 00BEMBI W MUIOMIAAM  TOBEPXHOCTEH TEN  BpAICHUS,
TEOMETPUUYECKUX TEJ ¢ TPUMEHEHUEM (HOpMyII.

OnepupoBaTh TMOHATUSMH: MHOTOTPAaHHUK, BIMCAHHBIK B chepy
OmnMCaHHBIM O0KONO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WJIH TEJIO
BpAILCHNUS.

BBIaucasTe COOTHOIIECHUS MEXAY IUIONIAISIMH TIOBEPXHOCTEH M 00BEMaMu
MOT00HBIX TE.



N300paxaTs u3yyaeMble (QUIypbl OT PYKM U C INPUMEHEHUEM MPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

BbInosIHATE (BBIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHSI TEJ BPAILICHUSI.

W3Bnekatb, HWHTEPNPETUPOBATH W MPeoOpa3oBbIBATh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX I€OMETPUUECKUX (PUTypax, NPEICTABICHHYIO Ha 4epTEKax U
pPHUCYHKaXx.

OmnepupoBaTh MOHITHEM BEKTOP B MPOCTPAHCTBE.

BoInonHATe JEHCTBUS CIOKEHUS BEKTOPOB, BBIUUTAHHUS BEKTOPOB H
YMHOXEHUS BEKTOpa Ha YUCIO, OOBSICHAThH, KAKUMHU CBOMCTBAMU OHH 00JIaatoT.

[TpuMeHATH paBUIIO NapasuieIenuea.

OmnepupoBaTh NOHATUSAMU: JIEKAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YroJl MEXIY
BEKTOPAaMHU, CKAJIIPHOE MPOU3BEACHNUE BEKTOPOB, KOJUTMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxoauts cyMMy BEKTOPOB M IPOU3BEIECHUE BEKTOPA HA YUCIIO, YTOJI MEKIY
BEKTOpPAMH, CKAJSIPHOE IPOU3BEACHUE, PACKIAAbIBaTh BEKTOp IO JABYM
HEKOJUTUHEAPHBIM BEKTOpaM.

3anaBath IVIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

ITpumenaTh reomeTpuueckue (aKkThl Uil PELIEHHUs CTEPEOMETPUUECKUX
3a]1a4, IPEIOJIaraoliiX HECKOJIBKO I11aroB PEIIEHUs], €CIM YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOH (opme.

Pemars mpocreiilme reoMeTpUuecKHe 3aladd Ha MPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METO/1a.

Pemarte 3amaun Ha [0Ka3aTeNbCTBO MAaTEMATUYECKUX OTHOLIEHUH W
HaXO0XJI€HUE FEOMETPUUECKUX BEJIMYMH 110 00pa3laM Wik alrOpuTMam, IpUMEHss
W3BECTHBIE METO/IbI MPU PEIICHUH CTaHAAPTHBIX MATEMAaTUYECKUX 3a/1a4.

[IppuMeHATs MpPOCTEHIINE NPOrpaMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI ITPU PELIEHUH CTEPEOMETPUUYECKUX 3a/1a4.

[TpuBoaUTH HpUMEpPbl MAaTEMaTHUECKUX 3aKOHOMEPHOCTEH B NpUPOIE U
KU3HU, pacllO3HaBaTh MPOSBICHUE 3aKOHOB F€OMETPHUH B UCKYCCTBE.

[IpyuMeHATh TMOJydYeHHbIE 3HAHUS Ha TMPAKTUKE: aHAJU3UPOBATH PEabHBIC
CUTyalldd WM TPHUMEHATh H3yYEHHbIE MOHITHS B TPOIECCE MOMCKA PEIICHUs
MaTeMaTHYecKu C(HOPMYJIUPOBAaHHONM NPOOJIEMBbI, MOJAEIUPOBATh pEaAJbHbIC
CUTyallud Ha A3bIKE TE€OMETPUH, UCCIEAOBaTh IOCTPOECHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmapara ainreopsl; pemarb
NPaKTHYECKHE 3a/1a4M, CBSI3aHHBIE C HAXOXKICHUEM I€OMETPUUECKIX BEIHUMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iejioB U TeM (undposbie)
Koutpoabubie IIpakTuyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypcsl
1 BBenenue B crepeoMeTpuio 10
) [IpsiMbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 |
[TapannenbHOCTh NMPSIMBIX U INIOCKOCTEN
3 [lepneHAUKYISIPHOCTD MPSAMBIX U 12
IIJIOCKOCTEN
4 VYTl MeXAy NPSIMBIMHU U TITIOCKOCTSIMU 10 1
5 MHororpaHHuku 11 1
6 OOBEMBI MHOTOTPaHHUKOB 9 1
7 ITIoBTOpEHME: CEUEHHUS], pACCTOSIHUS U YIJIbI 4 1
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KITIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE

HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabusie IIpakTuueckue (itdpp )

NPOrpaMMmblI Bcero o0pa3oBaTte/ibHbIE

padoThI padoTsI
pecypcebl

Tena BpaieHus 12

OO0BEMEI Tel 5 1

BekTopbl 1 KOOpAWMHATHI B TPOCTPAHCTBE 10 1

[ToBTOpeHue, 06001IEHNE, . 1

cucTeMaTH3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0




HOYPOYHOE INTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTpoabHsbie
padoThI

IIpakTH4eckue
padoTsI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

OCHOBHBIE TIOHSITHS CTEPEOMETPUH: TOYKA,
mpsiMasi, MI0CKOCTh, MpOoCcTpaHCcTBo. [IpaBuia
M300paKeHUS Ha PUCYHKAX: NU300paKCHHUS
IIJIOCKOCTEM, MApaJUIeIIbHBIX MPAMBIX
(oTpe3koB), cepenuHbl oTpe3ka.CrapToBas
JTuarHocTudeckas pabora

IlonsTus: MEPpCCCKArOIMECCs IIIOCKOCTH,
NnepeCeKarommecd npsamas U rmioCKOCTb

[TonsTHA: IepeceKkaromuecs II0CKOCTH,
nepeceKaromuecs npsaMas 1
IUTOCKOCTh.BX0/iHAs rarHocTHaecKast
pabota

3HAKOMCTBO C MHOTOTPaHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PUCYHKAX, Ha MPOEKIIMOHHBIX YePTEKaAX

HavansHbie cBeieHNS 0 KyOe U MupaMu/e,
UX pa3BEPTKU U Mozenu. CedueHust
MHOT'OTPaHHUKOB

HauanbHble cBefieHUs 0 KyOe U mupamue,
uXx pa3BEépTku U Moaenu. CeueHus
MHOTI'OTPaHHUKOB




[TonsATHE 006 AKCHOMAaTUYECKOM ITOCTPOCHUH
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U
CIICZICTBUS U3 HUX

[TonsATHE 006 AKCHOMAaTHYECKOM ITOCTPOCHUH
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUU U
CJIEJICTBUS U3 HUX

[TonsiTrie 06 akCHOMaTUYECKOM TOCTPOCHUU
CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUU U
CJIE/ICTBHS U3 HUX

10

[ToHsATHE 00 aKCHOMATUYECKOM MTOCTPOCHHUH
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U
CIICZICTBUS U3 HUX

11

B3anMHoe pacnosioyxkeHue npsiMbIX B
MIPOCTPAHCTBE: TIEpECEeKAIOIINECS,
napajuieNIbHbIC M CKPEIINBAIONIHECS TPSMBbIC

12

[TapayienbHOCTB IPSIMBIX U INIOCKOCTEH B
IIPOCTPAHCTBE: MMAPAJUICIIbHBIE IIPSIMBIC B
IIPOCTPAHCTBE; MAapaJUIEIBHOCTD TPEX
IIPSIMBIX

13

[TapayuienbHOCTB IPSIMBIX U INIOCKOCTEH B
npocTtpaHcTse: [lapamienbHOCTh NPAMON U
IIJIOCKOCTH

14

VYTl ¢ COHaNpaBiIeHHBIMU CTOPOHAMU

15

VYron Mexay npsiMbIMU B IPOCTPAHCTBE

16

Yroia Mexay IpsMBIMU B IIPOCTPAHCTBE

17

[TapannenbHOCTh MIOCKOCTEM:
napasuieNbHbIe MII0CKOCTH

18

CaolicTBa napasuieibHbIX MIIOCKOCTEN




[IpocTeiinme npocTpaHCTBEHHBIE (PUTYPHI HA

19 IUIOCKOCTH: TeTpa’ip, Ky0, mapaienenumnes

20 [TocTpoenue ceuenuit

21 [Toctpoenue ceuenuit
KonTponbnas pabota o teme "lIpsimbie u

22 IIJIOCKOCTH B IIpocTpaHcTie. IlapamnenbHocTs
IPSIMBIX U IJIOCKOCTER"

” [TeprieHAMKYASAPHOCTH MPSIMOM U TIIIOCKOCTH:
NIEPIEHIUKYJIIPHBIE IPSIMbIE B IPOCTPAHCTBE

24 [Ipsimbie mapasienbHbIE U
MEPIEHIUKYISIPHBIE K ITTIOCKOCTH

25 [IpsiMble mapasienbHble U
NEPIEHIUKYIIPHBIE K IIJIOCKOCTH

26 [Ipu3Hak nepneHIuKyISIPHOCTH MIPSMOU U
IJIOCKOCTH

7 [Ipu3Hak nepneHIuKyISIPHOCTH MIPSMOU U
IIJIOCKOCTH

73 Teopema 0 IpsIMOiL EPIIEH UK YIIIPHOU
IJIOCKOCTH

79 Teopema o psiMOii IEPHEHANKYISIPHON
IIJIOCKOCTH

30 Teopema o psiMOii IEPHEHANKYISIPHON
IIJIOCKOCTH
[lepnieHIUKYNSIp U HAKIIOHHBIE: PACCTOSTHUE

31 OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT
IIPSAMOM 10 IJIOCKOCTH

10 [lepneHauKynsp ¥ HaKJIOHHBIE: PACCTOSIHUE

OT TOYKHU OO INIOCKOCTHU, paCCTOAHUC OT




IIPSAMOM 10 MJIOCKOCTH

[lepnieHauKyNsIp M HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
IIPSAIMOM 10 MJIOCKOCTH
[lepnieHIUKYNAp U HAKIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 TNIOCKOCTH, PACCTOSTHUE OT
MPSAMOM 10 MITOCKOCTH

15 VYTIiabl B IPOCTPAHCTBE: YTOJI MEXKAY MPSIMOi
U IUIOCKOCTBIO

36 JIByrpaHHBIN yIroJl, JMHEHHBIN Yroj
IBYTPAHHOIO yIiia

37 JIByrpaHHBIN yTOJ, JUHEWHBIA YTOJI
IBYTPAHHOIO yIia

13 [lepneHqUKYIAPHOCTD INIOCKOCTEN: IIPU3HAK
MEPIEHIUKYIAPHOCTH JBYX IUIOCKOCTEU

39 IlepneHUKyYIAPHOCTD INIOCKOCTEN: IIPU3HAK
MEPIEHIUKYISPHOCTH JBYX IUIOCKOCTEN

40 [TeprieHAMKYASAPHOCTD MIIOCKOCTEN: MPU3HAK
MEPIECHIUKYIAPHOCTH JBYX IUIOCKOCTEU

41 Teopema o Tpéx nepneHAuKyIsIpax

42 Teopema o TpEX mepHeHIUKYIApax

43 TeopeMma o TpEX mepHeHIUKYIApax
KonrponbHas pabora no Temam

44 "IlepneHIUKYISIPHOCTD NPSMBIX U
wiockocTeil" u "YTIbl MEXAY NPSIMBIMU U
miockocTamMu"

45 IToHsiTHE MHOTOIPaHHUKA, OCHOBHBIE

9JICMCHTLI MHOT'OT'paHHUKA, BBIITYKJIIBIC U




HCBBLIITYKJIBIC MHOTOT'PAHHUKH, pa3B épTKa
MHOI'OrpaHHUKa

46

IIpusma: n-yrosnbHas npu3Ma; rpaHu 1
OCHOBAHMS IIPU3MBI; IIPsIMasi U HAKJIOHHAs
NpU3MBI; OOKOBAs U MOJIHAs TOBEPXHOCTh
IIPU3MBI

47

[Tapannenenunen, NpAMOyTroJIbHBII
MapajuieenuIie]] U €ro CBOMCTBA

48

[Inpamupa: n-yroapHas nupaMua, TpaHu U
OCHOBaHUE MUPaMUbl; OOKOBAsI U MOJHAS
[TOBEPXHOCTh NMUPAMU/IbI; IPABUIIBHAS U
ycedu€HHaAs MupamMuia

49

[IpaBuiibHbIE MHOTOTPAHHUKH: TOHSATHE
MPaBHWJIBHOTO MHOTOTPaHHKKA; MPaBUIIbHAS
npu3Ma U npaBuiibHas MUPaAMUAA;
MpaBWJIbHAS TPEYTrobHAs MUpaMUaa U
MIPaBWIbHBIN TETpa’ip; KyO

50

[Ipencrarnenue o mpaBUIBLHBIX
MHOTOTPaHHUKAX: OKTadp, T0ACKa AP U
HUKOCAdIP.

51

CuMMeTpusl B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIBHO TOYKH, IIPSIMOMN, TUIOCKOCTH.
DneMeHThl CAMMETPHUH B TUpaMHUaax,
napajuieJenuneax, NpaBuiIbHbIX
MHOT'OTPaHHUKAaX

52

Brruncienue 31eMeHTOB MHOTOTPaHHHUKOB:
pEOpa, TuaroHa u, yribl

53

[Tnomaae 60KOBOM MOBEPXHOCTH M IMOJTHOM




IIOBEPXHOCTHU IIPSIMOY IIPU3MBI, IIJIOIIA b
OCHOBaHMH, TeopeMa 0 OOKOBOH
MOBEPXHOCTHU MPSIMON TPU3MBI

[Tnomaas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTHU MPABUIbHOM MUPAMUIBI,

>4 TeopeMa O IO OOKOBOI MOBEPXHOCTH !
YCEUEHHOW MUpPaMUIbI
55 KonrponsHas padora o Teme )
"MHororpaHHuku"
56 [Tonstre 06 06bEME 1
57 O0BEM nupamMuIbl 1
58 O06BEM TUpaMuIBI 1
59 O0BEM nupamMuIbl 1
60 O06BEM TUpaMuIBI 1
61 O0BEM TTPU3MBI 1
62 O0BEM pU3MBI 1
63 O0BEM pU3MBI 1
64 IIpomexyTrouHas atTectanus 3a Kypc 10 )
KJ1acca 1o TeOMETpHUU
[ToBTOpeHME, 0000IIEHNE CHCTEMAaTH3aITUs
65 3HaHui. [locTtpoenne ceuenuii B 1
MHOTOTpaHHHKE
[ToBTOpEeHME, 0600IIIEHNE CHCTEMATH3AIIHS
3HaHUW. Berarcienue paccTosHUI: MEXKIY
66 JIBYMsI TOUKaMH, OT TOYKH JI0 IPSIMOM, OT 1
TOYKH J0 TUIOCKOCTH, MEXKIY
CKPEUIMBAOIIUMHUCS MPSIMBIMH
67 HToroBast KOHTpoOJbHAsA paboTa 1




[ToBTOpEeHME, 0600IIIEHNE CHCTeMATH3AIIHS
3HaHUW. Beraucienue yrios: Mexay

68 CKPEIIMBAIOIIUMHUCS TPSIMBIMU, MEXKITY
MPSIMOY U TIOCKOCTbIO, IBYTPAHHBIX YTJIOB,
YTJI0B MEKY TUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KITIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTposabHbie
padoTsI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
undposbie
oOpa3oBaTe/ibHbIE

pecypchl

Cdepa u map: ueHTp, paanyc, AuaMeTp;
TUTOIAb TOBEPXHOCTH CEpHhI

BsanmHuoe pacrionoxxenue chepsl u
IUTOCKOCTH; KacaTeJIbHas INIOCKOCTh K
cthepe; romanas cheps

N3o6paxenue cdepsl, mapa Ha MIOCKOCTH.
Ceuenus mapa

[uniHgprudeckas mOBEpXHOCTb,
o0pa3yromue MUIHHIPUISCKON
IMMOBCPXHOCTHU, OCh HHHHHHqueCKOﬁ
MIOBEPXHOCTHU

LumHap: OCHOBaHUS U OOKOBas
HIOBEPXHOCTh, 00pa3yolas 1 0Ch; IIONIAb
OOKOBOI U MOJIHOM MMOBEPXHOCTU

N3o00pakeHune MUIMH/IPA HA TUIOCKOCTH.
PazBépTka mmnunapa. CeueHus HUIuHapa
(TUTOCKOCTHIO, TTApAJICIIBHON WITH
MEPIEHANKYJISIPHON OCH IHJIMHIIPA)

Konnueckast moBepxHOCTh, 00pa3yromiue
KOHUYECKOW MOBEPXHOCTH, OCh U BEpIIUHA
KOHUYECKOW MOBEPXHOCTH

Konyc: ocHOBaHMeE 1 BepIlIMHA,




o0pa3yromas U 0ch; II0maab OOKOBO U
MOJTHOM TOBEPXHOCTHU

Yceu€HHBIN KOHYC: 00pa3yollne U BhICOTA;

? OCHOBaHHUs U OOKOBast MOBEPXHOCTh
N3006paxeHne KoHyca Ha MIOCKOCTH.

10 Pa3BépTka konyca. CeueHust KOHyca
(TII0CKOCTHI0, MapayIeIbHON OCHOBaHUIO, U
TUTOCKOCTBIO, TIPOXO/ISIIIIEH Yepe3 BEPIIUHY)

1 Komb6unarus ten BpauieHus u
MHOTOTPaHHUKOB
MHororpaHHHK, OIIMCAHHBIN 0KO0JIO chepbl;

12 cdepa, BliMcaHHasi B MHOTOTPAHHUK UITH B
TEJIO BpallleHus

13 [TonsTre 06 06béMe. OCHOBHBIE CBOWCTBA
00BEMOB TeTT

14 O0BEM UIMHIpA, KOHYCa

15 O0béM 1mapa U mwIomaas chepol
[TonoGHBIE TENa B IPOCTPAHCTBE.

16 COOTHOIIICHUS] MEXY TUIOIAIIMHU
MOBEPXHOCTEH, 00bEMAMHU MOTOOHBIX TET

17 KonTtposnbnas padora mo temam "Tena
BpamieHus" u "Oobembl Ten"

18 BekTop Ha IIIOCKOCTH U B IPOCTPAHCTBE

19 CI10’)keHHE U BBIYUTAHUE BEKTOPOB

20 YMHOXEHUE BEKTOpa Ha YHCIIO
Paznoxenue BekTopa 1mo Tpém

21 HEKOMILJIaHapHbIM BekTopaM. [IpaBuiio

napajjejacnuicaa




22

Pemenune 3ama4, CBSI3aHHBIX C
MIPUMEHEHHUEM MPaBUJI JEHCTBUH C
BEKTOpaMHU

23

[IpsimoyronpHas cucreMa KOOpAUHAT B
npocTtpaHcTBe. KoopanHatel BEKTOpa.
IIpocreiimme 3aga4u B KOOpAMHATaX

24

VYron mexay Bekropamu. CkansipHoe
MIPOU3BEJICHNE BEKTOPOB

25

Boruncnenue yrioB Mexy NpsSIMbIMU U
IUIOCKOCTSIMU

26

KoopaunaTHO-BEKTOPHBII METOA NTPU
peLIEeHUN T€OMETPUYECKUX 3a]1a4

27

KoHnTtposbHas padota o teme "BekTopsl u
KOOpAMHATHI B IPOCTpaHCTBE"

28

[ToBTOpEeHME, 0600IICHUE 1
cucteMarusanys 3Haguii. OCHOBHEIE
burypsl, pakThl, TEOPEMBI Kypca
TJIAaHUMETPUHI

29

[ToBTOpeHnue, 0600ImIEeHNE U
cucteMarusanys 3Haguii. OCHOBHEIE
burypsl, pakThl, TEOPEMBI Kypca
IUTAHUMETPHUH

30

[ToBTOpeHnue, 0600IICHNE U
cUCTeMaTu3alys 3HaHui. 3agaun
TJIAHUMETPUH U METOJIBI MX PEIICHUS

31

[ToBTOpeHnue, 0600ImICHNE U
cucTeMaTu3alysa 3HaHui. 3agaun
TUTAHUMETPUH U METOJIbI UX PEIICHHS




[ToBTOpeHnue, 0600IICHNE U

1 cucrteMarusanys 3Haguii. OCHOBHEIE |
burypsl, GpakThl, TEOPEMBI Kypca
CTEepEOMETpUHN

33 Hrorosas kKoHTpoOJbHASA paboTa 1

14 [ToBTOpEeHME, 0600IICHUE 1 1
CUCTEeMaTH3alusl 3HAaHUH

OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» MaTtemaTuka: anrebpa 1 Hayaiga MaTeMaTHUECKOTO aHAJIN3a, TEOMETPHSL.
I'eometpus, 10-11 kmaccwl/ Atanacsia JI.C., byry3os B.®., Kanomues C.b. u

npyrue, AkuroHnepHoe obiectBo «M3aaTensctBo «IIpocBelienue»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
['eometpus. 10-11 knaccel. [loypounsie pa3paOoTku K yueOHUKY ATaHacsHa -

Caaksn C.M., byty3o0B B.O.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

Marepuans: POIII
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