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INOACHUTEJIbBHASA 3AIIMCKA

PabGouas mporpamma ydeOHoro kypca «I'eomerpus» 0a30BOro ypOBHS IS
obygarormuxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DenepasbHOTO
rOCyJIapCTBEHHOT'O 00Pa30BaTEeNLHOTO CTaHAApTa CPEAHEro o0Iero oopa3oBaHus,
c yu€TOM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHUH, TPEABIBISIEMBIX K
MaTEMaTUYeCKOMY OOpa30BaHUIO, W TPAAHMIMN POCCHICKOTO 0O0pa3oBaHUA.
Peanuzamus nporpamMmbl 0O6ecTieunBaeT OBIAJCHUE KITIOUEBBIMU KOMITCTCHIIUSIMH,
COCTABJISIIONIUMH  OCHOBY VIS CaMOPAa3BUTHS M HEMPEPHIBHOTO OOpa30BaHUA,
IIEJIOCTHOCTh OOIIEKYJIBbTYPHOTO, JIMYHOCTHOTO M TI03HABATEIHLHOTO Pa3BUTHSA
JUYHOCTH 00YyYarOIMnXCsl.

HEJIM U3YYEHUS YYEBHOI'O KYPCA

Baxxnocth ydeOHOro Kypca TreOMETpMHM Ha YpPOBHE CpPEIHEro oOIIero
oOpa3oBaHusi OOYyCIOBJIEHA MPAKTUYECKOW 3HAUYMMOCTBHIO METANpEAMETHBIX U
IPEAMETHBIX PE3YJNbTATOB OOYYEHHS T€OMETPUU B HAIPABICHUU JMYHOCTHOIO
pa3BuTus oOydarommxcs, (GopMHpOBaHUA (YHKIIMOHAIBHON MaTeMaTH4eCKOM
IPaMOTHOCTH, U3YUYEHHUS APYTUX yU4EOHBIX AUCUMILINH. Pa3Butue y oOyyarommxcs
NPABWIBHBIX MPEJICTaBICHUA O CYIIHOCTH M TMPOUCXOXKIECHUH T€OMETPUUECKHUX
abcTpakiuii, COOTHOIICHUH pPEaTbHOTO W WJACATBHOTO, XapakTepe OTPaKEHUS
MAaTEMaTUYECKOM HAyKOW SABJICHUA M IMPOLECCOB pPEAIbHOIO0 MHPA, MECTE
T€OMETPUHU B CUCTEME HAYK U POJIM MATEMATUYECKOTO MOJECIUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIUJICHUS, HEOOXOAMMBIX [UJIs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpust siBisieTcss OAHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmiero o00pa3oBaHus, TaK Kak O00ECIEeYMBAET BO3MOXKHOCTh M3YYEHHUS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HANpPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIIUIeHHE, (HOpMHUPYEMOE MPU H3YYEHHH OOYyYaroIIMMHCS
MNOHSATUHUHBIX OCHOB T€OMETPUH U MOCTPOCHUH LIETIOYKH JIOTUYECKUX YTBEPKICHUN
B XOJI¢ pEIIEHUS Te€OMETPUYECKUX 3a7ady, YMEHHUE BBIJIBUTaTh U OINPOBEPrarhb
TUIOTE3bl HETOCPEICTBEHHO HCIIONB3YIOTCS IMPH PEHICHUH 3a/lad €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HUKH.

YMeHHne OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsaX AesTenbHOCTH YesnoBeka. OpueHTalusl 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIMaIbHOrO ObITHS, (opMa
OTPaXCHUS OKPYXKAIOLIETO MHUPA, YCIOBHE YCHEIIHOIO MO3HAHHUS M aKTHBHOTO
npeoOpazoBaHus  jAeWcTBUTENbHOCTU.  OmnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpazaMu OO0BEAWHSACT pa3Hbie BHUIbI Y4EOHOH U TPYJIOBOU JEATECIHHOCTH,



SBJIIETCSI OJHUM U3 MPOQPECCHOHAIBHO BAXKHBIX KA4YeCTB, MOATOMY AaKTyaJlbHa
3amadya (QopMUpOBaHUS Yy OOYYAIOIIUMXCS MPOCTPAHCTBEHHOI'O MBIIIJIEHUSI Kak
Pa3HOBUIHOCTH OOpa3HOTO MBIIUIEHUS] — CYIIECTBEHHOIO KOMIIOHEHTa B
MOITOTOBKE K MPAKTUYECKOU JEATETHHOCTH 110 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHmsi mporpaMMbl ydeOHOro Kypca «l'eomeTpusi» Ha 06a30BOM
ypoBHE 0OyueHHs — o00IIeo0pa3oBaTeibHOE U OOIICKYJIbTYPHOE Ppa3BUTHE
oOyyarommxcsi  4epe3  O0eCleUYeHHE  BO3MOXKHOCTH  NPUOOPETEHUS U
WCIOJIb30BaHUS CHUCTEMATHYECKUX TIE€OMETPUYECKUX 3HAHUM U JICWCTBU,
crenu(UIHBIX TEOMETPUHU, BO3MOXKHOCTH YCIICIITHOTO MPOAOKEHUST 00pa30BaHuUs
0 CTICIIHAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKIIATHBIM HUCTIOIH30BAHIEM T€OMETPHH.

[Iporpamma 1o reoMeTpud Ha 0a30BOM ypOBHE IpeAHA3HAYEHA IS
o0yyJaroumxcsi Cpe/lHel MIKOJIbl, HE UCIBITHIBABIINX 3HAYUTENIbHBIX 3aTPyIHEHUN
Ha YPOBHE OCHOBHOTO 00mIero obpazoBaHus. Takum 0Opa3om, oOydarommecs: Ha
0a30BOM YPOBHE MTOJDKHBI OCBOWTH OOIIHME MAaTEMAaTHYECKHUE YMEHHS, CBSI3aHHBIC
co crneuupuKod TEeOMETPUM U HEOOXOJIMMbIE I JXU3HHM B COBPEMEHHOM
obmectBe. KpoMe 3TOro, OHM MMEIOT BO3MOXHOCTh M3YYHTh T'€OMETpHUIO Ooliee
rIyOOKO, €CM B JalbHEWIEM BO3HUKHET HEOOXOJAMMOCTh B T€OMETPHUYECKHUX
3HAHUSX B MPO(ECCUOHATBLHOM IeATeTLHOCTH.

JlocTikeHne 1eu OCBOCHHS TPOrPaMMbl  00ECIIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3aj1ay. [IpuopuTeTHBIMKM  3ajJadyaMud  OCBOEHHSI  Kypca
«I"'eometpun» Ha 6a30BoM ypoBHEe B 10—11 kaccax sBISIIOTCS:

e (opmMupoBaHME mNpEACTAaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOKH

KyJbTYPBI © OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIHM MUPOM;

e (opmMupoBaHME TpEACTaBIECHUS O MHOTOTPAHHUKAX W TelaxX BpaleHUs
KaK 0 BaXHEHIINX MAaTeMaTHUYECKUX MOJENSIX, MO3BOJISIONIMX OMUCHIBAThH
U U3y4aTh pa3HbI€ SABJICHUS OKPYKAIOUIEro MUpa;

e (opmupoBaHMe yMEHHs pacro3HaBaTh Ha YEPTEkKax, MOJICISIX U B
peaTbHOM MHUPE MHOTOTPAHHHUKH U TEJIa BPAICHUS;

e OBJAJCHUE METOAAMH PEIICHMS 3a/lad HAa TIOCTPOEHUS HAa U300pa’KeHUAX
POCTPAHCTBEHHBIX PUTYD;

e (opmMupoBaHue yMeHHUS ONEPUPOBATH OCHOBHBIMH TMOHSTHSIMH O
MHOTOTPaHHHUKAX M TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJNTOPUTMAMHU  pENICHUS  OCHOBHBIX  THIIOB  3aJ1ad;
dbopMHpoBaHUE yYMEHHUS MPOBOJUTH  HECIOXKHbBIE JOKa3aTeJbHbIE
pacCyXJIeHHs B XOJI€ PEIICHUS CTEPEOMETPUUYECKUX 3aJady W 3ajad ¢
MPAKTUYECKUM COJIEP’KaHUEM;

e pa3BUTHE  UWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
oOydJaronmuxcsi, TO3HABATEIBLHON  AKTUBHOCTH, HCCIIEIOBATEIHCKUX
YMEHUM, KpUTUYHOCTU MBIIICHHUS;



e (opmupoBaHUE (YHKIIMOHAJIBbHOU I'PaMOTHOCTH, peIeBaHTHOU
Ir€OMETPUU: yYMEHUE PACIO3HABaTh IPOSIBICHUS T'€OMETPUYECKUX
HOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEM B PEANBHBIX IKU3HEHHBIX
CUTyallMsiX U MPH U3YYECHUU JIPYTUX Y4EOHBIX MPEAMETOB, MPOSIBICHUS
3aBHCHUMOCTEHl U 3aKOHOMEpHOCTEH, (OpMyIHpoBaTh HUX Ha S3bIKE
TE€OMETPUU U CO31aBaTh FEOMETPUUECKUE MOJEIIHN, IPUMEHATh OCBOCHHBIN
IEOMETPUYECKUAN aIIapar Juisl PELICHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIIPETUPOBATh U OLIEHUBATh MOJYyYEHHBIE PE3YJIbTaTHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCSI BKJIIOYEHHE B KYypC
CTEpEOMETPUM B HayaJe €ro H3y4eHus 3aJad, pelmaeMblX Ha YPOBHE
UHTYUTUBHOTO MO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu3oBaHHas paboTa Haj
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMYECKOIO U IPOCTPAHCTBEHHOI'O
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHWE MHTYUTHBHBIX NPOLIECCOB, MOTUBUPYET K
JAJbHENUIIEMY U3YyUYECHHIO IPEIMETA.

[Tpennourenue oTAAETCA HAMSIIHO-KOHCTPYKTUBHOMY METO/ly 00Y4YEeHMsI, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPAaKTUYECKON JAEATEIBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IIPEACTABICHUMN Y
ydalmxcsi B Kypce€ CTEPEOMETPUM IPOBOAUTCA 3a CUET pEeuleHus 3aaad Ha
CO37aHHE  TMPOCTPAHCTBEHHBIX 00pa3oB W  3aJady Ha  ONEPUPOBAHHE
IPOCTPAHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3a IPOBOAMTCA C ONOpPOM Ha
HarjsgHOCTh, a OIEpUpOBaHHE OOpa3oM — B YCIOBUSAX OTBJICYEHMS] OT
HaIJISIAHOCTH, MBICJIEHHOT'O U3MEHEHHUSI €70 UCXOIHOTO COEPKAHUS.

OcHOBHBIE cojepxaTenbHble JUHUKM Kypca «['eomerpum» B 10—11 knaccax:
«MuororpasHukn», «lIpsMbIe U INIOCKOCTH B ITPOCTPAHCTBE», «Tena BpameHus»,
«BexTopsl U KOOpAMHATHI B IIPOCTPAHCTBEY. POPMUPOBAHUE JIOTUYECKUX YMEHUN
pacupenensercs He TOJIBKO II0 COJIEPKAaTENIbHBIM JIMHUSM, HO M IIO TOAaM
00y4eHHs Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHusI.

Conepxanne 00pa30oBaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUsI paboyeil mIporpaMMmbl, pacHpeneia€HHbIM 10 TrojaM OOydYeHHs,
CTPYKTYpUpPOBAaHO TakuM o0Opa3oMm, 4TOObl OBJAJAECHHE T'€OMETPUUECKUMHU
NOHATUSAMHU U HaBBIKAMHU OCYLIECTBIISJIOCH ITOCJIEN0BATEIBHO U IIOCTYIIATEIbHO, C
COOJI0ICHHEM NPUHLIUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIEC 3HAHUS BKJIIOYAJINCH B
OOLIYI0 CHUCTEMY T€OMETPUYECKUX MpPEICTaBICHUM OOydaromuXcs, paciiupss u
yriyostsist €€, 00pa3ysi MPOUYHbIE MHOYKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzydenue reometpum oTBoAuTCs 2 yaca B Henento B 10 kinacce u | yac B
Hezemo B 11 kmacce, Bcero 3a iBa roga ooydenus - 102 yueOHbIX daca.



COJEPXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe M IJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TIOHATHS  CTepeoMeTpur. Touka, mpsAMas, IUIOCKOCTb,
npoctpancTBo. I[loHsiTHE 00 aKCMOMAaTH4YECKOM TOCTPOEHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUHN U CIICICTBUSA U3 HUX.

B3auMHOEe pacnosiokeHue IMpsMBIX B IPOCTPAHCTBE: IIEpECEKaroLIuecs,
napajuielbHble M CKpeluBamoIuecs npsmMsele. llapamnensHoCTs HpsAMBIX U
IJIOCKOCTEW B NPOCTPAHCTBE: MApAJUICIBHBIE MNPSIMbIE B  IIPOCTPAHCTBE;
[IapaJUIeNIBHOCTh TPEX MPAMBIX; NaPAJLIEIBHOCTD NMPAMOW M IUIOCKOCTH. YTJIBI C
COHANPABJIICHHBIMUA CTOPOHAaMH; YIOJ MEXAy IpsMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTH TUIOCKOCTEM: rapasuieIbHbIE TUIOCKOCTH; CBOMCTBA
napauieNibHbIX IUIOCKocTel. IIpocrteifimme mnpocTpaHCTBEHHbIE (UTYpPHI Ha
IUIOCKOCTH: TETpadIp, KyO, mapajjiesienumnea; MIoCTPOEeHUE CEeUSHHI.

[leprieHIUKYIJISIPHOCTD NPSIMOM M TUIOCKOCTH: NEPIEHINKYJIAPHBIE MIPSMbIE B
IIPOCTPAHCTBE, MpsAMBIC IAPAJUICIBHBIE W NEPHCHAMKYJISAPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPIECHAMKYJIAPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsAMOHU
NEPIECHANKYJIIPHONU IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY HNPSIMON U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJ, JIMHEHHBIM YroJ JBYIPaHHOIO  yIJIa.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IIJIOCKOCTH, PACCTOSTHUE
OT MpsAMOM 110  IJIOCKOCTH,  MpoeKuus  (GUrypel  Ha  IUIOCKOCTb.
[lepneHAMKYIAPHOCTD  IUIOCKOCTEW: IPU3HAK  IEPHEHAMKYJSAPHOCTH  ABYX
II0CKoCTeN. Teopema o TpEX NEPHEHIUKYISPax.

MHororpaHHuKHu

[IoHsiTHE MHOTOIPaHHHKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAaHHMKA, BBIITYKJIBIE
Y HEBBIITYKJIBIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. IIpusma: n-yronpHas
pyU3Ma; TPaHU U OCHOBAHUS NMPU3MBbI; IpsiMasl U HaKJIOHHAs MPU3Mbl, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajuiesienunes; U ero cpoucrsa. llupammpa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHUE MUPaMU/Ibl; OOKOBAs ¥ MOJIHAsI TOBEPXHOCTh MUPAMUbL; TPaBUIIbHAS U
yCeu€HHas INHUpaMuJa. OJEMEHTbl Ipu3Mbl M nupamuzasl. lIpaBunbHbIe
MHOI'OTPAaHHUKU: MOHATUE NPABUIBHOIO MHOTOIPDAHHUKA; MPABUIIbHAS MPU3MA U
IIpaBWJIbHAs IHMpPaMHJA; NPABUIIbHAs TPEYroJibHas IHpPaMHUAA U IPaBUJIbHBIN
TeTpasap; KkyO. IlpeacraBieHune O MpaBUIIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadap u ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CuMMmeTprs B NPOCTPAHCTBE: CHUMMETPHUsSI OTHOCHTEIBHO TOYKH, IPSMOM,
IUIOCKOCTH.  JJEMEHThl CUMMETPUM B NHUPAMHJAAX, Mapajuiejenunenax,
IIPABWJIBHBIX MHOI'OTPAHHUKAX.



Brluucienue 57eMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHaIH, YIJIbl.
[Inomans OOKOBOW TOBEPXHOCTH U IIOJTHOM MOBEPXHOCTH MPSIMON TPU3MBI,
IJIOIIAJh OCHOBAaHMM, TeopemMa O OOKOBOW IOBEPXHOCTU MPSIMOM MPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TOBEPXHOCTH MPABUJIBHON MHUPAMUIBI,
TeopemMa O IUIom@aAu yced€éHHoW mmpamunbl. [lorsitue 00 00béMe. OOBEM
MIAPAMHU/JIbI, IPU3MBL.

[TonoGueie Tena B mnpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOHIAAsIMU
MTOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEI.

11 KJTACC

Tena Bpamenust

[Munuuapuyeckas OBEPXHOCT, oOpasyrolue HUJIMHAPUYECKON
MOBEPXHOCTH, OCh IWJIMHIPUYECKON moBepxHOCTU. [lunuHap: ocHOBaHuS U
OOKOBasi TMOBEPXHOCTb, OOpa3zylollas W OChb; IUIOMIA[Ab OOKOBOM U MOJHON
MOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yromue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM noBepxHocTU. KoHyc: OCHOBaHME U BepIlIrHa, 00pa3yroias
U OChb, IUIOMaJb OOKOBOM W TIOJHOH IOBEPXHOCTU. YCEUEHHBIM KOHYC:
o0pa3syrolre 1 BRICOTa; OCHOBAHUS U OOKOBasi TOBEPXHOCTb.

Chepa m map: 1meHTp, paauyc, TUAMETP; IUIOMAIb MOBEPXHOCTU C(]ephl.
B3anMHoe pacnonoxkenue chepsl U MIOCKOCTH; KacaTelabHas TNIOCKOCTh K cdepe;
101131 Chephl.

N300paxkeHue Ten BpallleHHs Ha MIIOCKOCTH. Pa3BEpTka HUIMH]Ipa U KOHYCA.

KoMOuHanun Tem BpamieHuss W MHOTOTPAaHHUKOB. MHOTOTPAaHHUK,
OTMMCaHHBIM OKO0JIO cdephl; chepa, BOHCaHHAST B MHOTOTPAHHHUK, WM TEJO
BpalIeHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 0O0béMe
NPSIMOYTOJILHOTO Tapajiesnenunena M ciaeAcTBus u3 He€. OO0bEM LUIUHIpA,
koHyca. O0BEM 1mapa u miomass chepsl.

[TomoGueie Tena B mpocTtpancTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

Ceuenus mwiuHapa (TapaJUIebHO W TEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M TPOXOJSIIEe 4Yepe3 BEPIIMHY), CECUEHUS
niapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrop Ha miockoctu u B npoctpancTBe. ClI0KeHNEe U BBIYUTAHHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4uCio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILIaHAPHBIM
BekTopaMm. [lpaBuiio mapamienenunena. Pemienwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBWJI JACHUCTBMM € Bekropamu. IIpsMoyronpHas cucrema



KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocteiimme 3amaum B
KOOpJIMHATax. YTroa Mexay BekTopamu. CkalasipHOe MNPOU3BENIEHUE BEKTOPOB.
Briuucnenue yrioB Mexay MPSMBIMU U MJIOCKOCTSIMU. KoopIMHAaTHO-BEKTOPHBIN
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a/1au.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ydbTaThl OCBOEHMSI MpOrpaMMbl y4eOHOro TMpeaMera
«MareMaTuka» XapaKTepU3yITC:

I'paxxnanckoe BocnuTanme:

c(hOpMUPOBAHHOCTHIO TPAXKITAHCKOHN MO3UIIUNA O00YUYAOIIETOCS] KaK aKTHBHOTO
U OTBETCTBEHHOIO 4YJ€Ha POCCHUMCKOrO OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
IpoLeyp TPaXKAaHCKOTO o0OmecTBa (BHIOOPHI, OMPOCHI W TIpP.), yMEHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTAMU B COOTBETCTBUM C HX
GYHKIUSIMYA 1 HA3HAUYCHHUEM.

IlaTpuoTrn4yeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNUCKON TPaXKIAHCKON UACHTUYHOCTH, YBAKEHHUS K
MPOIIIOMY Y HAaCTOSIIIEMY POCCUICKON MAaTEMATUKU, [IEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHXKEHUW B JPYrMX HAayKaX, TEXHOJOTHUSX, cdepax
DKOHOMHKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUN HAYKHU U JEATEIIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETrO.

JcTeTHYeCKOe BOCIIUTAHNE:

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKIIOYAs ACTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad4, pELIEHN, pacCCyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

PDusnyeckoe BOCIUTAHKE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTEMaTUYECKHUE 3HAHUS B
WHTEpecax 3J0pOBOTO U 6€30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0POBBIO (310pOBOE MHUTaHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHN U

OT/IbIXa, peryisipHas busnueckas aAKTUBHOCTb); bu3ruecKoro
COBEpIICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEATEIIbHOCTHIO.

Tpynosoe BocniuTanue:

TOTOBHOCTBIO K TPYJIy, OCO3HAHHUEM IICHHOCTH TPYIOJIOOUS; MHTEPECOM K
paznuuHbiM  chepaM  MpoecCHOHANBHON  JCATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPUJIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBIOOD
Oynymedd mnpodeccur U peanr30BBIBATH COOCTBEHHBIC KU3HCHHBIC TLIAHBI;



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHMYecKoMy oOOpa3oBaHHI0 U
caM00Opa30BaHNI0 Ha NPOTSIKEHUM BCEM JKU3HU; TOTOBHOCTBIO K aAKTUBHOMY
YYaCTHIO B PEIICHUH NTPAKTHUECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

JKOJIOTHYEeCKOe BOCIIUTAHHUE:

c(OpPMHUPOBAHHOCTHIO 3KOJOTHYECKOW KYIbTYphl, MOHHMAaHUEM BIIUSHUA
COLIMAJIBHO-D)KOHOMHUYECKUX IIPOLIECCOB HA COCTOSIHUE NPUPOAHONW U COLMAIBHOU
Cpelbl, OCO3HAHUEM TIJIOOAJBHOTO  XapakTepa JKOJOTMYECKUX MpodiIeM;
OpHMEHTAllMEed Ha NPUMEHEHUE MAaTeMaTHYECKUX 3HAHUU Ul PELICHMS 3a1ad B
o0jacTu OKpyXKawolled cpepl, IUIAHUPOBAHUS TOCTYNIKOB W OLEHKH HX
BO3MO’KHBIX ITOCJIEACTBUN JJI1 OKPYKAIOIEW CPEJIbI.

IleHHOCTH HAYYHOI'O O3HAHMSA:

c(OpPMUPOBAHHOCTBI0 MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAykKM M  OOUIECTBEHHOM MpPaKTUKH, MMOHUMAaHHEM
MaTeMaTHYeCKON HayKH Kak cQepbl 4YeIOBEUECKON MAESITeNbHOCTH, ITAaloB €€
pPa3BUTUSA M 3HAYMMOCTH JUIA Pa3BUTUS LUBUIW3ALMM; OBJIAJECHUEM S3BIKOM
MaTE€MaTUKM M MaTEeMaTU4YECKOM KyJIbTYpOM KaK CPEICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBIIATH ITPOCKTHYKO M MCCIECNOBATENbCKYHO JESITEIBHOCTD
VWHJVMBUAYAJIBHO U B IPYIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yJbTaThl OCBOCHHS MPOTPAMMBI Y4E€OHOTO MpeaMera
«Marematuka XapaKTepU3yOTCs OBJIaJICHHEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
oelcmeusiMuU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCBUIMU.

1)  Vuueepcanvnvie  no3nasamenvmvle  Oelicmsus,  0becnewusarom
Gdopmuposanue 6a308blX KOSHUMUBHLIX HNPOYECCO8 00yUaowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpYJxHCaAlowe2o  mMupa;,  NpUMeHeHue  J102U4eCcKUX,
uccnedosamenbCKux onepayuil, ymMeHut pabomams ¢ uHgopmayuei).

ba3oBble jjornyeckue aeicTBus:

e BBIABIIATH U XaPaKTEPHU30BaATh CYIIECTBCHHBIE MPU3HAKA MAaTEMaTUYECKUX
00BEKTOB, TMOHATHUHA, OTHOIICHUW MEXIY MNOHATHAMU; (HOPMYIUPOBATH
ompeneeHusl TMOHATUW; YCTaHABIMBATh  CYIIECTBEHHBIM  MPU3HAK
KJIacCU(UKALMU, OCHOBAHUA M1 OOOOIICHHS W CpPaBHEHUS, KpUTEPUU
IPOBOAMMOIO aHAIIN3A;

e BOCIpPUHUMATH, (opMymIHpOBaTH U MNPeoOpPa3OBHIBATH  CYXKIACHUS:
YTBEPAUTENbHBIE U OTpULIATEIbHBIC, E€AWHUYHbIC, YACTHBIE U OOUIUE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
npoTtuBopeurss B (aKkTax, JAHHBIX, HAONIOACHUSX W YTBEPKICHUSIX;



npeajiaraTh ~ KpUTEpUM Ui BBISIBJICHUS  3aKOHOMEpPHOCTEH U
MIPOTUBOPEUHH;

e JeJaTh BBIBOJbI C HCIIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
VHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3AKIIFOUEHUH 110 aHAJIOTHH;

e TPOBOAMTH CaMOCTOSITENIHO JI0Ka3aTeNbCTBA MaTeMaTHYECKUX
YTBEPKJICHUM (TPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATH apTryMEHTAIIUIO,
NPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKICHHS U BHIBOJIbI;

e BbIOMpaTh cmoco0 pemeHus y4eOHOM 3a7aun (CpaBHHUBATH HECKOJBKO
BapMAHTOB pEUIeHMs, BBIOMpaTh HauboNee NOAXOAAMMNA C y4ETOM
CaMOCTOSITEJIbHO BbIJICJIEHHBIX KPUTEPHUEB).

Ba3oBhIe ucciienoBarebLCKHe 1eCTBUA:

e HCIOJB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
(dbopMynTupoBaTh BOIPOCH], (UKCHUPYIOLIUME MPOTUBOPEUHE, MPOOIEMY,
yCTaHaBJIMBaTh HCKOMOE€ W  JaHHOe, (QopMUpOBaTh  THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSTENIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOIro
o0beKTa, SBJICHMS, MPOLECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00beKTaMu, SIBJICHUSIMU, IPOLIECCAMH;

e CaMOCTOSITENILHO (hOPMYIUPOBATH OOOOIIEHUSI M BBIBOJIBI 110 pe3yjIbTaTaM
IPOBEAEHHOTO HAOMIOECHUS, UCCIEIOBaHMs, OLEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB M 000O0IICHUI;

e TMPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE MpOIECCa, a TAaKKE BBIIBUTAThH
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ undpopmanmeii:

e BBIABJIATH AePUINUTHI MHPOPMAIUMH, NAHHBIX, HEOOXOJUMBIX IJIsi OTBETA
Ha BOIIPOC U JJIS PELIECHUS 3aauu;

e BbIOMpaTh UH(OpPMALMIO U3  MCTOYHUKOB  PA3jIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMALIUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypHUpPOBaTh MH(OPMALINIO, IPEACTABIATH €€ B Pa3IMUHBIX (opMax,
WLUTIOCTPUPOBATH rpapuuecKH;

e OIICHUBATH HaJEKHOCTD uHdopMaIuu o CaMOCTOSITEJIbHO
c(hopMyITUPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKAmMUGHble  Oelicmeus, 00ecnedusarom

copmMuUpo8anHOCmMb COYUATILHBIX HABLIKOG 00VHUAIOUJUXCSL.

OO0menne:



BOCIIPUHUMATh M  (QPOPMYJIHMPOBATH CYXIEHHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pPEHHSI B YCTHBIX U NUCBMEHHBIX TEKCTaxX, 1aBaThb MOSICHEHUS IO
XOJly pelleHus 3a/1a4i, KOMMEHTHUPOBATh MOJYYECHHbBIN pPE3yJIbTaT;

B X0J1¢ 00CY>KJIEHHS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
po0JIeMbl, perIaeMoi 3a/1auu, BHICKa3bIBaTh UAECH, HAIICJICHHBIC HAa TTOUCK
pELIEHHUsI; COMOCTAaBIATh CBOM CYKIECHHS C CYXACHUSAMH JPYTIUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh pa3iMyhe U CXOJCTBO MO3MIIMIA; B
KOPPEKTHOM popme popMyTupoBaTh pa3HOIIACHS, CBOH BO3PAKECHHUS,
NOPEACTABIATh  PE3yJbTaTbl  PELICHHs  3aJadd,  JIKCIIEPUMEHTA,
UCCJIEIOBAHMS,  NPOEKTa;  CaMOCTOSITENIbHO  BhIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1ay MPE3eHTAIMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHuvecTBO:

3)

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHIMBUIYAIBHON pabOThI PU PEIICHUH YIeOHBIX 3a/1a4; MPUHUMATH 11eJTb
COBMECTHON JESATENbHOCTH, IUIAHUPOBATh OPTaHU3AIUI0 COBMECTHOM
paboThI, pacpeaAesaTh BUABI pabOT, JOTOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3ynbTat paboThl; 00001IaTh MHEHHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (popmax paboTsl (00CykaeHHS, 0OMEH MHEHUI,
«MO3TOBBIE MITYPMBD» W WHBIC); BBHIMOJIHATH CBOIO YacTh pabOTHI U
KOOPAMHHUPOBATh CBOM JICHCTBUS C JPYTMMH WICHAMH KOMAaH]IBI;
OLICHMBATh KAa4eCTBO CBOETrO BKJa/Ja B OOUIMM MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUS.

Yuueepcanvuvie  pecynamuenvie  Oeticmeus, obecneuusarom

GdopmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABbIKOG TUYHOCHIU.
Camoopranusanus:

COCTAaBJIATH IJIaH, AJITOPUTM PELICHUS 3a]1a4i, BRIOUPATh CIIOCO0 pelleHus
¢ y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YYETOM HOBOU
uHbOpMaInu.

CaMOKOHTPOJIb:

BJIAJ€Th HAaBBIKAMU TO3HABAaTEIbHOM pediekcur Kak OCO3HaHUS
COBEpLIAEMBIX JIEVCTBUA U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB;
BIAJCTh CHOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJISI Tpolecca |
pe3yJabTara peuieHrs MaTeMaTUYeCKOM 3a/1auu;

NPEABUNIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh MpPH PELIEHUU
3a7a4l, BHOCUTb KOPPEKTHUBBI B JI€ITEIBHOCTh HA OCHOBE HOBBIX
00CTOSTEILCTB, JAHHBIX, HAMICHHBIX ONTHOOK, BHISIBJICHHBIX TPYIHOCTEH;



e OIGHUMBATh COOTBETCTBUE pE3YJbTaTa WEIHM W YCIOBHUSIM, OOBICHATH
NPUYUHBI JTOCTUKEHUSI WM HEOCTH)KEHHS pPe3yJbTaTOB JESTEbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI
10 KJTIACC

OnepupoBaTh NOHATUSIMU: TOUKA, NIPAMAas, INIOCKOCTb.

[IpUMEHSTh aKCHOMBI CTEPEOMETPUU M CIEACTBUS W3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/au.

OnepupoBaTh NOHATUSIMU: MAPaALICIBHOCTh U MEPIEHIUKYISIPHOCTD MPAMBIX
U TNIOCKOCTEHM.

KnaccudummpoBate B3aMMHOE pPaCHOJIOKEHUE TMPSMBIX W TUIOCKOCTEH B
MPOCTPAHCTRBE.

OnepupoBaTh MOHSATUSMH: ABYIPAHHBIM Yroyi, TpaHU JBYTPAHHOIO YIJia,
pebpo ABYTpaHHOTrO yrja; JUHEWHBIM yroj ABYIPAHHOTO YyIJa; TpajaycHas mepa
JIBYTPAHHOTO yTJIA.

OnepupoBaTh MOHATUSIMU: MHOTOIPAHHUK, BBIMYKJIBIA W HEBBIMYKJIbIHA
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTpaHHUKA, TPaBUIIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOIPaHHUKOB (MUpamMujia; IpU3Ma,
MPSIMOYTOJIbHBIN TTapajuiesienune], Kyo).

Knaccudgunuposathb MHOTOTPaHHUKH, BBIOWpas OCHOBaHUS JUTSE
kinaccudukanyy  (BBITYKIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKH, TPABUIHHBIC
MHOTOTPaHHUKU; MPSAMbIE U HAKJIOHHBIE MPU3MBbl, TapaICIICIUIEIbI).

OnepupoBaTh NOHATUSIMU: CEKYIAS MIJIOCKOCTh, CEUCHUE MHOTOIPAaHHUKOB.

OOBACHITH TPUHIUIIBI TTIOCTPOCHUS CEUYEHUM, UCTIONB3YsI METOJ CJIC/IOB.

CTpouTh CEYEHHS] MHOTOTPAHHHUKOB METOJOM  CJIEIOB,  BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUI
CBEpXY, COOKyY, CHHU3Y.

Pemrats 3a1aun Ha HAXOXKJEHUE TEOMETPUUECKUX BEJIMYMH IO 00pas3liaM UiIu
alropuTMaM, TPUMEHSSI W3BECTHBIC AHAJUTHUYECKHE METOAbl IPU PEHICHUU
CTaHJIaPTHBIX MAaTEMAaTHYECKUX 3a/1a4 Ha BBIYUCIICHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKHM JO TMPsAMOW, OT TOYKH [JI0 IUIOCKOCTH, MEXKIY
CKPENIMBAIOIINUMUCS TPSMBIMHU.

Pemrats 3agaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEJIMYMH IO 00pas3liaM UiIu
alroOpuTMaM, TPUMEHSSI W3BECTHBIC AHAJUTHUYECKHUE METOAbl IIPU PEHICHUU
CTaHJIAPTHBIX MAaTeMaTUYECKUX 3aJad Ha BBIYUCJIEHUE YIJOB  MEXIY
CKpPCIIMBAIOIIUMUCS MOPSIMBIMU, MEXKAYy MPAMOM U  IUIOCKOCTBbIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.



Boruncisats 00bEMBI M TUIOMIAAN TOBEPXHOCTEM MHOTOTPaHHUKOB (TIpHU3Ma,
nupamMyza) ¢ OpuMeHeHHeM (OpMyJ; BBIYHCIATH COOTHOILUEHUS MEXKIY
IJIOIIAASMU TOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh MNOHATHSMHU: CHMMETpPUS B IPOCTPAHCTBE;, LEHTP, OCh H
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U IMJIOCKOCTh CUMMETPUHN (UTYPBHI.

W3Bnekath, mpeoOpa3oBbIBATH W HHTEPHPETHPOBATH HMHPOPMALMIO O
POCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpaX, MPECTABICHHYIO Ha YEpTekKax U
PUCYHKAaX.

[TpumensTe reomeTpuueckue (aKTbl Ui PEUICHHs CTePEOMETPUUECKUX
3a]1a4, MPEeANOJaralouMX HECKOJIbKO IAroB PEIICHMS], €CIU YCIOBHS TPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

[IpyuMeHATh  MpPOCTEWIINE NPOrpaMMHBIE  CpPEICTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUUYECKHX 3a/1a4.

[IpuBoAMTH HpUMEPHl MATEMAaTUYECKHUX 3aKOHOMEPHOCTEH B MPUPOJIE U
YKW3HU, PACTIO3HABATh MIPOSIBJICHUE 3aKOHOB F'€OMETPUH B UCKYCCTBE.

[IpyMeHATh MOJYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEAJbHBIC
CUTyallUd W TPUMEHITh W3YUYEHHBIC IOHATHUS B MPOLECCE IOUCKA PEMICHUS
MaTeMaTH4ecKu CHOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEasbHBIC
CUTyallUM Ha S3bIKE T[EOMETPHUM, MCCIEN0BAaTh IIOCTPOEHHBIE MOJEIU C
UCIT0JIb30BAaHUEM F€OMETPUUYECKUX MOHSATHI U TEOpeM, anmnapara ajareopbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.

11 KJIACC

OnepupoBaTh TOHATHIMH: [WIWHIAPUYECKAsS TOBEPXHOCTh, OO0pa3yOIIHE
HWIMHAPUYECKONM  TMOBEPXHOCTH;  UWIMHADP,  KOHUYECKas  ITOBEPXHOCTb,
oOpa3yrolre KOHUYECKON MOBEPXHOCTH, KOHYC; cpepuueckasi IOBEPXHOCTb.

Pacnio3naBaTh Tena BpauieHus (IIMJIMHIP, KOHYC, cdepa U map).

OOBIICHATH CIOCOOBI MOJTYYEHHUS TEJ BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MITOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTAa, BhICOTA
CErMEHTA; IIAPOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BBICOTA IIAPOBOIO CIIOS;
IapOBOM CEKTOP.

Beruucnsate 00BEMBI W IUIOMIANM TOBEPXHOCTEH TN  BpalieHus,
TEOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOopMyI.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAaHHUK, BIHCAHHBIK B chepy
OMMCaHHBIM OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOIPAHHHUK WA TEJO
BpALLCHUS.

BrrauciasaTte COOTHOIMIEHUST MEXY IUIONIAISIMH TIOBEPXHOCTEW M 00BEMaMu
MOTO0HBIX TE.



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

BbInosiHATE (BBIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX O0BEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHS TEJ BPAILLECHUS.

W3Bnekatb, WHTEPHPETUPOBATH W MPeoOpa3oBbIBaTh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX I€OMETPUUECKUX (PUTYpax, MPEICTABICHHYIO Ha 4epTEKaxX U
pPHUCYHKaXx.

OmnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BoInonHATe  JEHCTBUS CIOKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB H
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBICHITH, KAKHMHU CBOWCTBAMU OHH 00JIaAAt0T.

[TpuMeHsTh IpaBUIIO NapajlieenuIea.

OnepupoBaTh MOHATUSAMU: I€KAPTOBBI KOOPJAUHATHI B POCTPAHCTBE, BEKTOP,
MOJlyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YroJl MEXKIY
BEKTOPAaMH, CKaJIIPHOE MTPOU3BEACHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTODBI.

HaxoauTts CyMMy BEKTOPOB M IIPOU3BEIECHUE BEKTOPA HA YUCIIO, YTOJI MEKIY
BEKTOPAMH, CKAJIIPHOE MPOU3BEACHHUE, PACKIAAbIBaTh BEKTOp IO JABYM
HEKOJJTMHEAPHBIM BEKTOPaM.

3anaBath IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT.

[TpumensaTh reomeTpuueckue (HaKThl Ui PELIEHHs] CTEPEOMETPUUYECKUX
3aJ1a4, IPEIOJIaraolliiX HECKOJIBKO I11aroB PEIIEHUs], €CIM YCIOBUS IPUMEHEHHUS
3aJlaHbl B ABHOM (hopMe.

Pematps mpocrelinine reoMeTpuuecKre 3aaddl Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOT'O METO/1a.

Pemare 3amaun Ha [0Ka3aTelNbCTBO MAaTEMATUYECKUX OTHOLIEHUH W
HaXO0X/I€HWE F€OMETPUUECKHUX BEJIUYMH 110 00pa3laM WM aJlrOpuTMaM, IPUMEHss
M3BECTHBIC METO/IbI PU PEIICHUH CTaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IppuMeHATH MpPOCTEHIINE NPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUUECKUX 3a]1a4.

[TpuBoauTH HpUMEpPbl MAaTEMaTHUUECKUX 3aKOHOMEPHOCTEHl B NpUpOJE U
YKU3HU, pacllO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

[IpuMeHsTh MONydYeHHbIE 3HAHUS Ha MPAKTUKE: aHAJIM3UPOBATh PEaTbHBIC
CUTyalldid W TPHUMEHATb HU3YyYEHHbIE MOHITHS B MPOIECCE MOHMCKA PEIICHUs
MaTeMaTHYeCKu C(OPMYIMPOBAHHONW MPOOJIEMBI, MOJAEIUPOBATH PEAJbHBIC
CUTyallud Ha A3bIKE TE€OMETPUHM, UCCIEAOBaThb IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHSATHI U TeopeM, amnmnapara aireopsl; pemarhb
NPaKTHUECKUE 3a]1a4M, CBA3aHHbIC C HAXOXKEHUEM I€OMETPUIECKUX BEIHUUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3ieioB JuaekTpoHHble (LM poBbIe) 00pazoBaTeIbHbIE
Koutpoabsnbie IIpakTuyeckue
n/m | TeM NpPorpaMmbl Bcero pecypcsl
padoThI padoThI
1 Bseznenue B ctepeoMeTputo 10 https://resh.edu.ru/subject/lesson/4756/conspect/203541/
[Ipsimbie 1 TIIOCKOCTH B
2 HPOCTPAHCTEE. 12 1 https://resh.edu.ru/subject/lesson/6065/conspect/125650/
[TapannenpHOCTH OPSIMBIX U
IIJIOCKOCTEN
I1
3 epHeHHHKyHﬂpHOCTIz 12 https://resh.edu.ru/subject/lesson/4724/conspect/20410/
MPSAMBIX U IJIOCKOCTEMN
v
4 FIbL MEAULY HPAMBIMK 1 10 1 https://www.youtube.com/watch?v=IvHSHnmMPuA
IJIOCKOCTSIMU
5 MHoOrorpaHHuK" 11 1 https://resh.edu.ru/subject/lesson/6018/conspect/221549/
. https://findtheslide.com/geometria/512946-eor-
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 . o
prezentatsiya-po-teme-mnogogranniki-i
7 IToBTOpeHME: ceueHus, 4 1
pacCTOSHUS U YIJIbI
OBUIEE KOJIMYECTBO YACOB 68 5 0

I10 ITPOTPAMME



https://resh.edu.ru/subject/lesson/4756/conspect/203541/
https://resh.edu.ru/subject/lesson/6065/conspect/125650/
https://resh.edu.ru/subject/lesson/4724/conspect/20410/
https://www.youtube.com/watch?v=IvHSHnmMPuA
https://resh.edu.ru/subject/lesson/6018/conspect/221549/
https://findtheslide.com/geometria/512946-eor-prezentatsiya-po-teme-mnogogranniki-i
https://findtheslide.com/geometria/512946-eor-prezentatsiya-po-teme-mnogogranniki-i

11 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

daekTpoHHbIe (UU(pPOBbHIE)

Ne i/ Kontponbnbsie IlpakTnyeckue
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE Pecypchl
padoThI padoTsI
https://shareslide.ru/geometria/eor-

1 Tena BpameHnus 12 prezentatsiya-obemy-tel-vrashcheniya-
geometriya
https://findtheslide.com/geometria/512946-

2 OO0BEMEI Tel 5 1 eor-prezentatsiya-po-teme-mnogogranniki-
1

B
3 CKTOPEL 1 KOOP/UHATLI B 10 1 https://ppt-online.org/218536
MPOCTPAHCTBE
4 [ToBTOpeHnue, 060061IeHNE, 7 1
cucTeMaTu3alus 3HaHu!
OBIIEE KOJIMYECTBO YACOB I10 14 3 0

[NPOT'PAMME



https://shareslide.ru/geometria/eor-prezentatsiya-obemy-tel-vrashcheniya-geometriya
https://shareslide.ru/geometria/eor-prezentatsiya-obemy-tel-vrashcheniya-geometriya
https://shareslide.ru/geometria/eor-prezentatsiya-obemy-tel-vrashcheniya-geometriya
https://findtheslide.com/geometria/512946-eor-prezentatsiya-po-teme-mnogogranniki-i
https://findtheslide.com/geometria/512946-eor-prezentatsiya-po-teme-mnogogranniki-i
https://findtheslide.com/geometria/512946-eor-prezentatsiya-po-teme-mnogogranniki-i
https://ppt-online.org/218536




IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBO 4acos

Bcero

OCHOBHBIE TIOHATHS CTEPEOMETPUU: TOUKA, TPSIMasi, IUIOCKOCTh, MPOCTPaHCTBO. [IpaBuna
M300paXeHUS Ha PUCYHKAX: U300paKeHHsI TNIOCKOCTEH, MapalIeIbHBIX MPSMBIX (OTPE3KOB),
CepeIMHBI OTpE3Ka

[lonasTHs: MEPECCKAINMECS INIOCKOCTHU, IEPECCKAOIIUECC ITPAMasd U MIOCKOCTb

IlonsTus: MEPCCCKAOIHECS TNIOCKOCTHU, NCPCCCKAOIIUCC IMTPAMad U MIIOCKOCTb

3HaKOMCTBO C MHOTOIPaHHUKaMH, H300pakeHe MHOTOIPaHHUKOB Ha PUCYHKaX, Ha
MPOCKIUOHHBIX YEPTEKAX

HauanpHbie cBeieHUs 0 KyOe U mupamuie, ux pa3BEPTKU U Moaenu. CeueHnss MHOTOTPaHHUKOB

HauanbHble cBefieHUs 0 KyOe U mupamMue, ux pa3BEPTKU U Moaean. CedeHnss MHOTOIpaHHUKOB

[ToHsATHE 00 aKCHOMATUYECKOM MTOCTPOSHUH CTEPEOMETPUHN: aKCHOMBI CTEPEOMETPUH H
CIICICTBUS M3 HUX

[TonATHE 006 AKCHOMATUYECKOM ITOCTPOSHUH CTEPEOMETPUHN: aKCHOMBI CTEPEOMETPUH U
CJIEICTBUS U3 HUX

[TonATHE 006 AKCHOMATHYECKOM ITOCTPOSHUH CTEPEOMETPUHN: aKCHOMBI CTEPEOMETPUH U
CJIEICTBUS U3 HUX

10

[ToHsATHE 00 aKCHOMATUYECKOM MTOCTPOSHUH CTEPEOMETPUHN: aKCHOMBI CTEPEOMETPUH H
CIICICTBUS M3 HUX

11

BzaumHoe PACIOJIOKCHHUC MTPAMBIX B ITPOCTPAHCTBE: NCPCCCKAOIIUCCA, TaPaAJUICIIBHBIC U
CKpCHIMBAIOIIHECA TPAMBIC

12

[TapamienpHOCTh IPSIMBIX U IJIOCKOCTENW B MPOCTPAHCTBE: NapaJlIeIbHbIE NPSIMbIE B
MIPOCTPAHCTBE; MaPAJIICIIbHOCTD TPEX MPSAMBIX

13

[TapannenbHOCTh NPSIMBIX U INIOCKOCTEN B MpocTpaHcTBe: [lapanienbHOCTh NpsiMOi U TIJIOCKOCTH




14

yTHBICCOHaHpaBHeHHBmﬂlCTOpOHaMH

1
15 Yron Mmexay npsMbIMU B IPOCTPAHCTBE 1
16 Yrois Mexay IpsMBIMU B IIPOCTPAHCTBE 1
17 [TapaienpHOCTB IJIOCKOCTEHN: MTapajuIeIbHbIE IUIOCKOCTH 1
18 CaoiicTBa mapajuiesbHbIX IIOCKOCTEHN 1
19 [Tpocreiime npocTpaHCTBEHHBIE (PUTYPHI Ha IMIIOCKOCTU: TETPadIp, KyO, mapasuieienumnesn 1
20 [Toctpoenue ceuenunit 1
21 ITocTpoeHue ceueHni 1
” Kontponbnas padota mo Teme "[IpsiMbie 1 MIIOCKOCTH B TpocTpaHcTBe. [lapamiesbHOCTh TPSIMBIX |
U IIJIOCKOCTEN"
23 [lepneHIUKYISIPHOCTH NPSAMON U MIJIOCKOCTH: NEPIEHANKYIISIPHBIE IPSIMBIE B IPOCTPAHCTBE 1
24 [Ipsmbie napaisienbHbIe U NEPHEHIUKYISIPHBIE K TIIOCKOCTH 1
25 IIpsimble napasuienpHble U NEPIEHIUKYIISIPHBIE K IIIIOCKOCTH 1
26 [Ipu3Hak nepneHIuKYJISIPHOCTH MPSMON U TNIOCKOCTH 1
27 [Ipu3Hak neprneHIUKYISIPHOCTH MPSMON U TNIOCKOCTH 1
28 Teopema o npsiIMOi IEPIIEHUKYIIIPHON MIJIOCKOCTH 1
29 Teopema o mpsAIMON MEPICHANKYISIPHOHN TIIOCKOCTH 1
30 Teopema o npsiIMOi IEPIIEHUKYIIIPHON MIJIOCKOCTH 1
31 [lepnieHIuKyNsIip ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 0 TIOCKOCTH, PACCTOSIHUE OT IPSIMOH /10 1
MJI0CKOCTH
0 IlepnieHIUKYINsIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU J0 INIOCKOCTH, PACCTOSIHUE OT IPSIMOM 10 |
IJIOCKOCTH
13 [leprnieHIuKyNsIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 0 TIOCKOCTH, PACCTOSIHUE OT IPSIMOH /10 1
IJIOCKOCTH
14 [lepnieHIuKyNsIip ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 0 TIOCKOCTH, PACCTOSIHUE OT MPSIMOH /10 1

IIJIOCKOCTH




35

VYIuIBl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOM U IUIOCKOCTBIO

1

36 JIByrpaHHBIN yTOJ, JMHEHHBIA YTOJ ABYTPAHHOTO yIJia 1

37 JIByrpaHHBIN yroJl, TMHEHHBIN Yroil ABYTPAHHOTO yria 1

38 IlepneHUKYIAPHOCTD IIJIOCKOCTEMN: IIPU3HAK MEPIICHAUKYIAPHOCTH IBYX IUIOCKOCTEH 1

39 [TepieHAMKYASAPHOCTH MIOCKOCTEMN: MPU3HAK NEPIEHIUKYIIPHOCTH IBYX IIOCKOCTEN 1

40 IlepneHUKYIAPHOCTD IIJIOCKOCTEMN: IIPU3HAK MEPIICHAUKYIAPHOCTH IBYX IUIOCKOCTEH 1

41 Teopema o TpEX NepHeHIUKYIApax 1

42 Teopema o TpEX mepneHIUKYISpax 1

43 KontponbHas padota mo temam "llepneHANKYISIPHOCTD MPSAMBIX U TIIOCKOCTEH" 1 "YTIIBI MEXITY |
MPSAMBIMU U TUIOCKOCTSIMH"

44 IToHsITE MHOTOIPAaHHUKA, OCHOBHBIE 2JIEMEHTHI MHOTOI'PAaHHUKA, BBIITYKJIbIE U HEBBIITYKJIbIE |
MHOT'OTPaHHUKU; Pa3BEPTKAa MHOIOIPaHHUKA

45 IIpu3Mma: n-yrosibHas Mpu3Ma; IpaHd U OCHOBAHMSI IPU3MBI; IPsIMasi U HAKJIOHHAs IIPU3MBL; |
OOKOBast ¥ OJTHASI TOBEPXHOCTD MPU3MBbI

46 [Tapannenenunen, npsaMOyroJibHBIN NapauIeNICIUIIE] U €ro CBOMCTBA 1

47 [Mupamupa: n-yroiabHasi mMpaMu/a, TpaHU U OCHOBAHUE MMUPAMUIbL; OOKOBasi U MOJTHAS |
MIOBEPXHOCTb ITMPAMM/IbI; IPaBUJIbHAS U YCEUEHHAs TUpaMua

43 [IpaBunbHBIE MHOTOTPaHHUKU: TOHATUE NIPABUILHOTO MHOTOI'PAaHHUKA; ITPaBUJIbHAS ITPU3MA U |
MpaBWIbHAS MUPaMK/Ia; IPaBUIIbHAS TPEYTOJIbHAS MUPAMUIA U IPABUIIBHBIN TETPadp; KyO

49 [IpencraBnenue o mpaBUJIBHBIX MHOTOIPAaHHUKAX: OKTa3Ip, JOJECKAdAP U UKOCABIP. 1

50 CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOUKH, IPSIMOM, INIOCKOCTH. DJIEMEHTBI |
CUMMETPUU B IUPAMUJIAX, ApAJUIEIEIUIIEaxX, IPaBUIIbHBIX MHOIOIPaHHUKAX

51 Brruncienue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, TUaroHaliu, yribl 1

59 [Tnomans 60KOBOM MOBEPXHOCTH U MOJHOW MOBEPXHOCTH MPSMON MPU3MBI, TUIOIAAb OCHOBAHHIA, 1
TeopemMa 0 OOKOBOM MOBEPXHOCTH MPSIMOM MTPU3MBI

53 [Tnomans 60K0BOM MOBEPXHOCTU U MOBEPXHOCTH MPaBUIILHON MHUPaMUIbI, TEOPEMa O IIIOIIA TN |

OOKOBOI TTOBEPXHOCTH YCEUEHHON MUPaMUIbI




54 KonrtponsHas pabora o Teme "MHOrorpaHHUKH" 1
55 [Tonsitue 06 06bEMe 1
56 Teopema o TpEX nepneHUKYIsIpax 1
57 O0BEM nupamMuIsl 1
58 O06BEM TUpaMuIbI 1
59 O0BEM nupamMuIsl 1
60 O06BEM TUpaMuIbI 1
61 OO0BEM TPU3MBI 1
62 O0BEM pU3MBI 1
63 OO0BEM TPU3MBI 1
64 Kontponbras padota mo teme "O6bEMBI MHOTOTPaHHUKOB" 1
65 [ToBTOpenue, 0000IeHNE cucTemMaTu3anus 3HaHui. [locTpoeHne cedyeHnit B MHOTOrpaHHUKE 1
66 [ToBTOpenue, 0600IIEHNE cncheMaTmauHﬂ 3HaHUW. BeIunciieHne pacCTOSHUI: MEXIY ABYMS |
TOYKaMH, OT TOUKH JI0 MPSAMOM, OT TOUKH JI0 TNIOCKOCTHU, MEKY CKPEIIMBAIOIIMMHUCS MPSIMBIMU
67 HroroBast koHTpOIBHAS paboTa 1
IToBTOpenue, 0000IIeHNE CUCTEMAaTH3aIUs 3HAaHUN. Brrunciaenne yrios: Mexay
68 CKPEUIMBAIOIIUMHUCS MPSIMBIMH, MEKIY TPSIMON U TIIOCKOCTBIO, IBYTPAHHBIX YTJIOB, YITIOB MEXIY 1
TUIOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KIIACC

Ne i/

Tema ypoka

KoanuecTBOo 4acoB

Bcero

BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE

CrnoskeHne 1 BEIYATAaHHUE BCKTOPOB

YMHOXEHUE BEKTOpa Ha YHUCIIO

PasnoxxeHue BekTopa 1o TpéM HEKOMILIaHAPHBIM BekTopaM. [IpaBuio napamienenumneaa

DR W N

Pewrenue 3anad, CBA3aHHBIX ¢ IPUMEHEHUEM IIPABUIl ACUCTBUI C BEKTOpaMU

[N P GG G G —

[IpsamoyronbHasg cucteMa KoopaAuHaT B ipocTpaHcTBe. Koopannatel Bektopa. [IpocTeiimume
3aJlayM B KOOpJIHWHATaX

VYron mexay Bekropamu. CKalsipHOE IPOU3BEACHUE BEKTOPOB

Brrancienue YTJI0B MEXKAY MPAMBIMHA U IINIOCKOCTAMUA

KoopanHaTHO-BEKTOPHBIN METO/ TP PELIEHUH T€OMETPUUYECKUX 3a1a4

KontponbHas padota mo Teme "BekTopsl 1 KOOpAMHATHI B TPOCTpaHCTBE"

[UNE U R G ) SO —

11

[{unuuapudeckas HOBEPXHOCTh, 00pa3yole HUIMHIPUIECKON ITOBEPXHOCTH, OCh
LUIVHIPUYECKON TTOBEPXHOCTH

12

[unuuap: ocHOBaHUS M OOKOBasi TOBEPXHOCTh, 00pa3yrolasi U 0Ch; IUIOIIAAs OOKOBOI U MOTHOM
MOBEPXHOCTHU

13

N3o6paxenune nuuauHapa Ha miaockoctu. PazsépTka munnuapa. Cedenust nMauHApa (MII0CKOCTHIO,
MapajuieIbHON WIH MEPIIEHIUKYIISIPHOU OCH ITUIHH/IPA)

14

Konnueckas moBepxHOCTh, 00pa3yrolre KOHMUYECKOM MOBEPXHOCTH, OCh U BEPIINHA KOHUYECKOM
MIOBEPXHOCTHU

15

Konyc: ocHOBaHMe U BepiIrnHa, 00pa3yromas ¥ OCh; IIIOMIaAb OOKOBOH U MOJTHON TOBEPXHOCTH

16

VY ceu€HHBIN KOHYC: 00pa3yroliue 1 BbICOTa; OCHOBaHMS U OOKOBasi IOBEPXHOCTh

17

N300paxeHmne koHyca Ha MI0CcKocTU. Pa3BépTka konyca. CedeHus KoHyca (TUIOCKOCTHIO,
napajuiebHON OCHOBAHHIO, U TIOCKOCTHIO, TIPOXO/SIIEH Yepe3 BEPIINHY)




18 Cdepa u map: ueHTp, paanyc, IuaMeTp; TIOIaAb MOBEPXHOCTH Chepbl 1

19 Bsaumnoe pacnonoxenue chepbl U INIOCKOCTH; KacaTeabHasl INIOCKOCTh K cepe; miIomaas 1
cepsl

20 N3obpaxkenue cdepsl, mapa Ha miaockocTu. CeueHus mapa 1

21 KomOuHanus e BpaleHus 1 MHOTOTPaHHUKOB 1

” MHororpaHHHK, ONTUCaHHBIN 0K0JI0 chepsl; chepa, BMCaHHAS B MHOTOTPAaHHUK WK B TEJIO |
BpallleHUs

23 [TonsiTre 06 06béMe. OCHOBHBIE CBOWCTBA 0OBEMOB TET 1

24 O0BEM UIMHIpa, KOHYCa 1

25 O0BéM mapa ¥ miomazsb cepol 1

2% [Tono6uble Tena B mpocTpancTBe. COOTHOLIEHUS MEKY IJIOMIAASIMU IOBEPXHOCTEH, 00bEMaMU 1
MOOOHBIX TET

27 Kontponbnas padota mo temam "Tena Bpamienus" u "O6bembr Ten" 1

73 [ToBTOpeHme, 06001meHne U cucTeMaTu3anus 3HaHuii. OCHOBHBIE PUTYPHI, (PAKThI, TEOPEMBI 1
Kypca IIaHUMETPUHI

79 [ToBTOpeHue, 0600meHNe U cucTeMaTu3amus 3Hanuii. OCHOBHBIC (PUTYPHI, (GAKTHI, TEOPEMBI |
Kypca IIaHUMETPUHI

10 [ToBTOpeHme, 06001IeHNE U cUCTEMaTH3aIMs 3HAHUN. 3a7]a91 TUTAHUMETPHH U METOJIbI UX 1
pelieHus

31 [ToBTOpeHme, 06001IeHNE U cUCTEMaTH3aIMs 3HAHUN. 3a71a91 TUTAHUMETPHH U METOJIbI UX 1
pelieHus

1 [ToBTOpeHmEe, 0000MIIeHNEe U cucTeMaTu3aus 3HaHui. OCHOBHBIC (PUTYPHI, GAKTHI, TEOPEMBI |
Kypca cTepeoMeTpuu

33 HToroBast KOHTpOJbHAs paboTa 1

34 [ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AIUS 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34







YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA
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METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

[Toypounsie pa3pabotku no reometpun. CoctaBurens: B.A. SIpoBeHko.

NznarensctBo " Bako"






		2023-09-14T14:51:30+0300
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ЦЕНТР ОБРАЗОВАНИЯ № 53 ИМ. Л.Н. ТОЛСТОГО"
	я подтверждаю этот документ своей удостоверяющей подписью




