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HOACHUTEJBbHASA 3AIIMCKA

PabGouass mporpamma yueOHOro kypca «l['eomerpus» 0a30BOrO ypOBHS s
obyuarommxcst 10 —11 kmaccoB pa3paborana Ha ocHOBe DeaepaibHOTO
roCy/IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa CPEAHEro O0IIero oOpa3oBaHUS, C
Y4ETOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHUMW, MPEABIBISEMBIX K MaT€MAaTHYECKOMY
0o0pa3oBaHMIO, M TPAAUIMI POCCUHCKOro oOpa3oBaHus. Peanmnzanuss mporpammsl
00€ecIeunBaeT OBJIAJICHUE KIIFOUEBBIMH KOMIIETEHIUSMH, COCTABISIOIIUMH OCHOBY IS
CaMOpAa3BUTUSA M HENPEPBIBHOTO 00pa30BaHUs, LEIOCTHOCTh OOLIEKYJIbTYPHOTO,
JUYHOCTHOTO ¥ TIO3HABATEIBHOTO PA3BUTHUS JUYHOCTU O0YUArOIIUXCS.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOT0 Kypca reOMETpUU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus
oOyCJIOBJIEHa TMPAaKTUYECKOW 3HAYMMOCTBIO METANpPEeIMETHBIX M  MPEIMETHBIX
pe3ynbTaTOB OOyYEeHHsS TE€OMETPUH B HANPaBICHWU JIMYHOCTHOTO Pa3BUTHS
oOyuvaroruxcsi, (GopMupoBaHusi (DYHKIIMOHATLHON MaTEMaTUYECKOW TPaMOTHOCTH,
U3YYCHHUS] JAPYTUX Yy4EeOHBIX TUCHUIUIMH. Pa3ButHe y oOyd4aronmmxcsi MpaBHIIbHBIX
NPENCTAaBIICHUH O CYIIHOCTH W TMPOUCXOXKIACHUM TEOMETPUUYECKUX aOCTpaKIUH,
COOTHOIICHHH PEATbHOTO W HJEaIbHOT0, XapakTepe OTPAXKEHUS MaTeMaTHUYeCKOU
HAYKOU SIBJICHUU W TPOIIECCOB PEAIbHOIO MHUpA, MECTE TEOMETPUHU B CUCTEME HayK U
pOJIM MaTEMaTUYECKOTO MOJCIMPOBAaHUS B HAYyYHOM TMO3HAHUM M B MPAKTHUKE
croco0CTBYET (POPMUPOBAHUIO HAYIHOTO MUPOBO33PECHHUS yUaTUXCs, a TAK)KE Ka4eCTB
MBIIIIEHUS, HEOOXOIUMBIX JIJIsl afjanTallii B COBPEMEHHOM OOIIIECTBE.

['eoMeTpust sBIIsIETCS OJHUM U3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHETO OOIIETO
oOpa3oBaHMs, TaK Kak OOCECIEYMBAET BO3MOXKHOCTh W3YYEHUS KaK JUCITUTUIHH
€CTECTBEHHO-HAYYHOM HANPABJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornyeckoe MbIIUieHWE, GoOpMUpyEeMOe MpH HM3YYEHUH OOYYaIOIIUMHUCS
HNOHSTUHHBIX OCHOB T€OMETPUHU U MOCTPOCHUH IEMOYKH JIOTHUECKUX YTBEPKIACHUI B
X0JIe PEIICHUs] TEOMETPUUECKUX 3aJlay, YMEHHE BBIIBUTATh U OMPOBEPraTh T'UIIOTE3bI
HEMOCPEJICTBEHHO MCIOJIb3YIOTCS MPHU PEIICHUH 33]]a4 €CTECTBEHHOHAYYHOTO 1IMKJIA, B
YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHHe OpueHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
00JacTsAX NeATeTbHOCTH YenoBeka. OpueHTalus YeJI0BeKa BO BDEMEHU U IIPOCTPAHCTBE
— HEO0OXOJMMOE YCIIOBUE €r0 COLUATBLHOTO OBITHSI, POpMa OTPAKEHUSI OKPYKAIOILETO
MHUpa, YCJIOBHE  YCHEIIHOrO  TO3HaHUSI W aKTUBHOTO  MpeoOpa3oBaHMs
neucTBUTenbHOCTH. OmnepupoBaHUE NPOCTPAHCTBEHHBIMU oOOpazamMu OOBEAUHSIET



pa3Hble BHIBI y4eOHOM U TPYIOBOM JESATENBHOCTU, SABJISETCS OJIHUM W3
npo(eccCHOHaIbHO BAXKHBIX KAadyecTB, MOATOMY aKTyallbHa 3ajiadya (pOpMUPOBAHUS Y
00yyYaromuxcsi MPOCTPAHCTBEHHOI'O MBIIIJIEHUSI KaK Pa3HOBUIAHOCTH OOpa3HOro
MBIIUIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTAa B TMOJrOTOBKE K MPAKTUYECKOU
NEATEIbHOCTH 110 MHOTUM HAINPABJICHUSIM.

[lenbp ocBoeHMS TporpaMMbl yaeOHOTO Kypca «['eomeTpus» Ha 6a30BOM ypOBHE
00yueHus — 001e00pazoBaTeIbHOE M OOIIEKYILTYPHOE Pa3BUTHE O0YUAIOIITUXCS Yepe3
o0OecrieueHre BO3MOXKHOCTH TIPUOOPETEHHS ¥ HCIOIB30BAHMS CHCTEMAaTHYECKUX
r€OMETPUUYECKUX 3HAHUU W JACUCTBHIA, CHEUU(DUUHBIX TEOMETPUH, BO3MOXKHOCTH
YCHEIIHOTO TPOJOJDKEHUsT O00pa30oBaHUsA IO CHEIUATBHOCTSIM, HE CBSI3aHHBIM C
PUKJIAJHBIM HCIIOJIb30BAHUEM F€OMETPHHU.

[TporpamMma mo reomeTpun Ha 6a30BOM ypOBHE IpeIHA3HAYEHA I 00yJaOIUXCS
CpEeIHEW IIKOJIbI, HE HCIBITHIBABIIMX 3HAYUTENIBHBIX 3aTPYJAHCHUN Ha YpOBHE
OCHOBHOT0 00111eT0 00pa3oBaHus. Takum oOpazoM, oOyyaroluecs Ha 6a30BOM ypOBHE
JOJDKHBI OCBOUTH OOIIUME MaTeMaTHYECKHUE YMEHHs, CBSI3aHHBIE CO Crenu(ukoit
r€OMETPUU U HEOOXOIMMBIE ISl ’KU3HU B COBpEMEHHOM o01iecTtBe. Kpome »Toro, onu
UMEIOT BO3MOXXHOCTh H3Y4YUTh TIE€OMETpUI0 Oojiee TIIyOOKO, €Ciau B JalbHEHIIeM
BO3HUKHET HEOOXOJMMOCTh B TE€OMETPHUYECKUX 3HAHUSAX B MNpodecCHOHATHLHOM
NeSITeTbHOCTH.

JlocTukeHrue 1eJId  OCBOCHHMSI MPOTrpaMMbl  OOECIIEUMBACTCS  pEIICHUEM
COOTBETCTBYIOIIMX 3ajay. [[puopuTeTHRIMU 3ajauaMu OCBOEHHUS Kypca «I'eoMmeTpun»
Ha 6azoBoM ypoBHe B 10—11 kiaccax siBisitoTCS:

- (hopmupoBaHHME NpeICTABICHUS O TEOMETPUU KaK YaCTU MUPOBOU KYJIBTYpPBhI U
OCO3HaHHE €€ B3AMMOCBA3U C OKPYKAIOIIUM MUPOM;

+ (opmupoBaHUE MPEJACTABICHUS O MHOTOIPAHHUKAX M TeJIax BpalleHUs KakK O
BOXHEUIIINX MATEMATUYECKUX MOJEIISIX, MO3BOJSIONIMX OMUCHIBATh U U3y4aTh
pa3HbIE ABJIEHUS OKPYKAOIIETO MUPA;

- (QopmupoBaHUE YMEHHS pacliO3HaBaTh Ha YepTekaxX, MOJEIAX U B peaJbHOM
MHUPE MHOTOTPAHHUKH U Te€Jla BPAIICHUS;

+ OBJIAJICHUE METOJAMU DELICHUS 3a7ad Ha IMOCTPOEHUS Ha H300paKEHUSX
IPOCTPAHCTBEHHBIX (PUTYD;

. (1)OpMI/IpOBaHI/Ie YMCHUA OIICPHUPOBATH OCHOBHBIMH IIOHATHUAMU 0
MHOI'OrpaHHHMKax M TCJIaX BpalllCHUA U KX OCHOBHBIMHA CBOﬁCTBaMH;

*  OBJAJACHHUC AJITOpUTMaMHM PCIICHHA OCHOBHBLIX THIIOB 3a1ay; (l)OpMPIpOBaHI/Ie
YMCHUS IPOBOAUTD HECJIOKHBIC JOKA3ATCIIbHBIC PACCYXXKACHUS B XO0A€ PCHICHHA
CTCPECOMETPUUICCKUX 3aJa4 U 3a/lad C IPAKTUICCKUM COACPIKAHUCM;



* PAa3BUTHUC HMHTCIJICKTYAJIbHBIX M TBOPYCCKHUX CITocoOHOCTEM o6yqa}0mﬂx051,
II03HABATEIIbHOU AKTUBHOCTH, HCCICAOBATCIbCKHUX YMGHHﬁ, KPUTUYHOCTH
MBIIIJICHU A,

« (opmupoBanue ¢GyHKIHMOHATBHOW TPAMOTHOCTH, PEJIEBAHTHONW T'€OMETPHUHU:
yYMEHHUE PpaClO3HABATh MPOSIBICHUS T'€OMETPUUYECKUX MOHATHUM, OOBEKTOB U
3aKOHOMEPHOCTEH B peabHBIX )KU3HEHHBIX CUTYAIUSIX U IPU U3YUEHUU JPYTUX
y4eOHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
dbopMynMpoBaTh WX Ha $S3bIKE TEOMETPUM W CO3JaBaTh T'€OMETPUYECKHUE
MOJIENIA, TPUMEHSATH OCBOCHHBIM T€OMETPUUECKHI ammapar s perieHus
MPaKTUKO-OPUEHTUPOBAHHBIX ~ 3aJlady, HWHTEPIPETUPOBATH M  OICHUBATH
MOJIyYEHHBIE PE3YNIbTATHI.

OTIMYUTENHFHOH OCOOCHHOCTBIO nporpaMmsbl  ABJIACTCA BKIHOYCHHC B KYPC
CTCPCOMCTPHH B HAYAJIC €TI0 H3YUCHHA 3ala4d, pCIIaCMbIX HAa YPOBHC HMHTYHUTHBHOI'O
IIO3HaHHusi, H OHpCIICJIéHHBIM 06p330M OpraHnu30BaHHAasA pa60Ta Haa HHMH, 4YTO
CHOCO6CTBYIOT Pa3BUTHIO JOTM4YCCKOI'O n IMPOCTPAHCTBCHHOI'O MBIIIJICHUWA,
CTUMYJINPYCT IMPOTCKAHNC HHTYHUTHUBHBIX IIPOHCCCOB, MOTHBHPYCT K ﬂMLHGﬁHICMY
HN3Y4YCHHUIO IIpCAMCTA.

[IpeanouTeHue OTAAETCS HATIISIIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHUs, TO €CTh
TEOPETUUECKHE 3HAHUSA MMEIOT B CBOEM OCHOBE YyBCTBEHHOCTb
IPEAMETHOIIPAKTUYECKON NEATEIIBHOCTH. PazButne IIPOCTPAHCTBEHHBIX
IIPEACTABICHUN Yy Y4YalllUXCAd B KypCe€ CTEPEOMETPUM INPOBOIAUTCS 3a CUET PELICHUS
3aJad Ha CO3/laHH€ TPOCTPAHCTBEHHBIX O0Opa30B W 3ajad Ha ONEPUPOBAHME
OpOCTpaHCTBEHHBIMM oOpa3zamu. Co3znaHue o0pa3a MPOBOJUTCS C ONOPOM Ha
HarJIsAHOCTh, @ ONEPUPOBAHUE O0Pa30M — B YCIOBUSX OTBJICYEHHS] OT HArjsiAHOCTH,
MBICJICHHOTO U3MEHEHMS €r0 HCXOAHOTO CONECPIKAHUS.

OcHOBHBIE cojaepKaTenbHble JTUHUM Kypca «l'eomerpum» B 10-11 xiaccax:
«MHuororpanaukn», «lIpsiMmple ¥ TUIOCKOCTH B TpOCTpaHCTBe», «Tena BpaiieHus»,
«BekToppl M KOOpAMHATHI B MPOCTPAaHCTBE». DOpMHUPOBAHUE JIOTMYECKUX YMEHHUH
pacrpenenseTcsi He TOJIBKO MO COJIepKaTeIbHBIM JIMHUSIM, HO U TI0 TOJIaM O0y4eHHS Ha
YPOBHE CpeJHEro 00111eT0 00pa3oBaHus.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM
OCBOGHMSI pabouedl MporpaMmbl, paclnpedes€HHbIM 10 TojJaM  OOy4YeHws,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOObI OBIaJCHUE T€OMETPUUECKUMU MOHATUSIMU U
HaBbIKAMH OCYIIECTBISIJIOCH MOCJENI0BATEIbHO M TOCTYNATENbHO, C COOJIIOJCHHEM
NPUHIMIA TPEEMCTBEHHOCTH, YTOObl HOBBIE€ 3HAHUS BKIIIOYAIUCH B OOIIYIO CUCTEMY
r€OMETPUYECKUX MPEJCTABICHUN O0ydYaloIUXCs, pacupss U yrayonss e€, oopasys
IIPOYHBIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE



Ha u3ydyenue reomerpuun oTBoauTCs 2 yaca B Hejento B 10 kimacce 1 1 yac B Hezento
B 11 kyacce, Bcero 3a JiBa roga o0ydenus - 102 y4eOHbIX yaca.

COILEPKXAHUE YYEBHOI' O KYPCA

10 KJIACC

HpHMLIe N IIJIOCKOCTH B ITPOCTPAHCTBE

OCHOBHBIE MOHATUA CTepeoMeTpuu. Touka, mpsiMasi, MIIOCKOCTh, MPOCTPAHCTBO.
[TonsiTHE 00 aKCMOMATHUYECKOM IMOCTPOCHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U
CJIEICTBHS U3 HUX.

B3auMHOe pacnosnoxkeHue NOpsIMBIX B IPOCTPAHCTBE:  IEPECEKAOIIUECH,
IapajuleJbHbIE U CKpeLIMBaroLecs npsmele. [lapamienbHOCTh MPSAMBIX U INIOCKOCTEN
B IPOCTPAHCTBE: MaApasUICJbHBIC MPSIMbIE B IMPOCTPAHCTBE; MNAPAJUIEIBHOCTh TPEX
IPSMBIX; MApPaUIEIBHOCTh MPSAMOW M IUIOCKOCTH. YTIUVIBI C COHAIIPaBJICHHBIMU
CTOPOHAaMHM; YIroJI MEXJY MNpPsIMBIMU B IIPOCTpaHCTBE. llapannenbHOCTh IUIOCKOCTEH:
NapajuleJIbHbIe IUIOCKOCTH; CBOWCTBA MMAPAJUICIBHBIX IUIOCKOCTEN. [Ipocrenmme
MPOCTPAaHCTBEHHbIE (UTYypbl Ha TIUIOCKOCTH: TeTpadAp, KyO, mapauielenunesn,
MMOCTPOCHUE CEYCHHUI.

[lepneHAUKyYISIPHOCTh NPSMOW M IUIOCKOCTH: IEPIEHAUKYJISIPHBIE MPAMBIE B
IIPOCTPAHCTBE, NPSIMbIC NApaJJICIbHbIE U NEPICHANKYISPHBIE K IUIOCKOCTH, MPU3HAK
NEPIEHANKYJIAPHOCTH NPSIMOU M TUIOCKOCTH, TEOPEMA O MPSIMOW MEPIIEHAUKYIISIPHON
IJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YIOJ MEXIY NPSAMOU U IUIOCKOCTHIO; JBYTPAHHBIN
YTOJI, JIMHEWHBIN YroJI ABYTPAHHOIrO yria. [leprneHaukysnsp u HaKJIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TIJIOCKOCTH, MPOEKIHs (PUryphl Ha
IIOCKOCTh. [lepneHauKyIISIpHOCTh TIOCKOCTEN: MPHU3HAK MEPIEHAUKYIISIPHOCTH IBYX
mrockocTer. Teopema o TpEX NEPHEHIUKYISPax.

MHororpaHHuK#

[loHATHE MHOTOTPAaHHHMKA, OCHOBHBIE 3JIEMEHTbl MHOTIOTPAaHHWKA, BBIMYKIBIE U
HEBBINIYKJIBIE MHOTOTPAaHHUKH; pa3BEpTKa MHororpanHuka. Ilpu3ma: nN-yrosbHas
pU3Ma; FPaHy U OCHOBAHUS MPU3MBI; IIPsIMasi U HAKJIOHHAs MPU3Mbl; OOKOBast U MOJIHAs
IIOBEPXHOCTh Npu3Mbl. [lapajuenenunen, npsAMOYrOabHBIM NapaJuICICHUIEe] U €ro
coiictBa. [lupamuna: N-yroiabpHas nupaMuaa, TpaHud ¥ OCHOBaHHUE MUPaMU/Ibl; OOKOBas
Y MOJHAs MOBEPXHOCTh MUPAaMUbL, IPaBUIbHAS U YCEUEHHAs NUpamMuaa. DJIEMEHTHI
npu3mMbl ¥ nupamuzbl. [IpaBuibHBIE MHOTOIPaHHUKHM: TIOHATHE IPABWIBHOTO
MHOTOTPAHHMKA; IIpaBWIbHAsg IpuU3Ma MW NPaBWIbHAS NUPaMUIa; IpPaBUIbHAs
TpeyrojibHasi IUpaMua U IpaBUIbHBINA TeTpadp; KyO. [IpencraBnenue o npaBUIbHBIX
MHOT'OIPAaHHHMKAX: OKTa3p, NOAEKa’ap U ukocadap. CeueHus Npru3Mbl U MUPAMUBIL.



CI/IMMCTpI/I}I B TIIPOCTPAHCTBEC: CHMMCETpHUA OTHOCHUTCIBHO TOYKH, HpHMOﬁ,
IJIOCKOCTH. DJIEMEHTBI CUMMCTPpHUHU B IIHpaAMHIAAX, IIAPAJIICIICIIMIICAAX, ITPABUJIbHBIX
MHOI'OI'paHHHUKAX.

Beruncnenue 371eMEHTOB MHOTOTPAHHUKOB: péOpa, auaroHanu, yriel. [lnomanb
OOKOBOI1 MOBEPXHOCTH U TIOJHOM MOBEPXHOCTU MPSIMOM TPU3MBI, TUIOMIAh OCHOBAHHIA,
TeopeMa 0 OOKOBOH MOBEPXHOCTH MPsAMOii Tpu3Mbl. [1no1ans 60K0BOI MOBEPXHOCTH U
TIOBEPXHOCTH TPABWIBHON MHUpPaMUIbI, TEOpeMa O IUIOIIANd YCCUEHHOW MUPaMHUIBI.
[Tonsitue 06 06bEMe. OOBEM TUPAMUIBI, TPU3MBI.

[Togo6upie Tema B mpoctpaHcTBe. COOTHOUIEHUS MEXAY IUIOLIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOJIOOHBIX TElL.

11 KIIACC

Tesa Bpamenus

[{umuaapryeckas TOBEPXHOCTh, OOpa3ylonue NUIUHAPUYECKONW IMMOBEPXHOCTH,
OCh MWJIMHAPUYECKOW MOBEPXHOCTH. [IvymHIp: OCHOBaHMUS W OOKOBasi TIOBEPXHOCT,
o0Opasyrolias U oCh; IIoaabr OOKOBOM U MOJHOU MOBEPXHOCTH.

KoHnueckass MOBEpXHOCTh, OOpa3yIOIIME KOHUYECKOM IMOBEPXHOCTU, OCh H
BEpIIMHA KOHUYECKOW MmoBepxHOCTU. KOHYC: OCHOBaHUE W BeplliMHa, 00pa3yroiias u
OCh; TUIONIAh OOKOBOM M MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroiue 1
BBICOTA; OCHOBaHUS M1 OOKOBAsI IOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, AMameTp; IIoaab MoBepXHOCTH chepbl. BzanmHoe
pacnoioxkeHue chepsl U IMIIOCKOCTH; KacaTelbHas INIOCKOCTh K cepe; mioiaab chepol.

N3o0pakeHue Tel BpallleHHus Ha TJI0CKOCTH. Pa3BépTka MUIMHAPA U KOHYCA.

KomMOuHaiuy Ten BpamieHuss ¥ MHOTOTPAHHUKOB. MHOTOTpaHHUK, OMHMCAHHBIN
okoJ10 cdepsr; cepa, BMcaHHAsT B MHOTOTPAHHUK, WJTH TEJIO BPAIICHHUS.

[Tonarue 06 o0béme. OcHOBHBIE CBOMCTBa 00BbEMOB Tell. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapayjienienunena u cieactsus u3 He€. O0bEM mumuHApa, KOHYcA.
O06BEM mapa u miIomaab cepsol.

[Tomo6usie Tema B  mpoctpaHcTBe. COOTHOIIEHUS MEXKIY IUIONIAISIMH
MMOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEI.

Ceuenusi nuivHapa (MapajieibHO W MEPIEHANKYJISIPHO OCH), CEYEHHUs KOHYyca
(mapanienbHOE OCHOBAHUIO U IPOXOAIEE YEPE3 BEPILNHY), CEUEHHUS 1Iapa.

BekTOopbl 1 KOOPAUHATHI B MPOCTPAHCTBE



BekTop Ha 1uiockoctd U B npocTpaHcTBe. CIOKEHHE M BBIYUTAHHUE BEKTOPOB.
YMHOXXEHHE BEKTOpa Ha 4ucio. PasioxeHue BekTopa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuiio mapamtenenunena. Pemenue 3anad, CBsA3aHHBIX C IIPUMEHEHHUEM
IIPaBUWJI IEUCTBUM C BEKTOpaMH. [IpsimoyronbsHas cucteMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunate! Bextopa. [Ipocrelimue 3a1aum B KOOpAMHATAX. YTOJI MEXKIY BEKTOPAMHU.
CkanspHoe MpOM3BEIECHUE BEKTOPOB. BpluncieHue yrioB MeXAy MNOpSIMBIMA H
IJIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN METO IIPU PELICHUU F'€OMETPUYECKUX 3a1a4.

IHIJIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIC PC3YJIbTAThI OCBOCHMH IIpOorpaMMmabI yqe6H0r0 IIpcamMcTa
«MaremaTuka» XapaKTCPU3IYIOTCA:

I'pa:xxnanckoe Bocnmuranue:

c(hOPMHPOBAHHOCTHIO TPAKIAHCKOW IMO3HUIIMH OOYYAIOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHUIICKOTO OOIIECTBA, MPEACTABICHUEM O MaTeMaTHYECKHUX
OCHOBaX (DYHKITMOHMPOBAHUS PA3TMUHBIX CTPYKTYP, SBICHHH, IPOIEAYP IPaKIaHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCH U TP.), YMEHUEM B3aUMOJICUCTBOBAThH C COIMATIbLHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIIUSIMU U HA3HAUCHHUEM.

HanI/IOTl/I‘{eCKOG BOCIIMUTAHUEC:

c(hOpPMUPOBAHHOCTHIO POCCUICKONW TPaKJIAaHCKOW HIEHTUYHOCTH, YBAXEHUS K
MPOUIJIOMY M HACTOSIIEMY POCCUHCKONM MAaTEMATHKH, IIEHHOCTHBIM OTHOIICHUEM K
TOCTHKEHUAM POCCUMCKHX MATEMATHUKOB M POCCUHUCKOM MAaTE€MaTHYECKOW IIKOJBI, K
WCTIOJB30BAHUIO ATUX JOCTHKEHUW B JPYrUX HayKaxX, TEXHOJOTHsX, cdepax
YKOHOMUKH.

I[yXOBHO-HpaBCTBeHHOFO BOCIIMTAHUA

OCO3HAHHEM JIYXOBHBIX IIEHHOCTEH POCCHUUCKOT0 Hapona; c(HhopMUPOBAHHOCTHIO
HPABCTBEHHOI'O0 CO3HAHMS, ITUYECKOIO MOBEJECHUS, CBS3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JIOCTHKEHHUI HAyKH U JIEITEIIbHOCThIO YUYEHOT0; OCO3HAHHEM JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOWIMBOTO OYIyIIEro.

IcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHWEM K MHpY, BKIIOYas O3CTETUKY MAaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEHICHU, PacCyICHUN; BOCIPUUMUYNBOCTHIO K
MaTe€MaTHUYECKUM aCleKTaM pPa3jinvHbIX BUJOB HCKYCCTBA.

duznueckoe BOCIIUTAHUE:



c(OPMHPOBAHHOCTHIO YMEHUS MPUMEHATh MaTeMaTHUeCKUe 3HAHUS B MHTEpecax
3I0pPOBOTO U 0Oe30macHoro obpasa XKU3HU, OTBETCTBEHHOTO OTHOUICHHS K CBOEMY
3I0pOBBIO (3I0POBOE MHUTAaHHE, COAJTAHCUPOBAHHBIA PEXKUM 3aHATUH W OTAbIXA,
perynspHasi (¢u3nyecKas aKTUBHOCTH); (PU3UYECKOTO COBEPIICHCTBOBAHMS, MPH
3aHATUAX CIIOPTUBHO-030POBUTEIHHON ACSITEIEHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TpPYAy, OCO3HAHHEM IIEHHOCTH TPYAOIIO0US; HUHTEPECOM K
paznuyHbIM chepaM npodhecCUOHATBHOM AESITENbHOCTH, CBI3aHHBIM C MAaTEMAaTUKOU U
e MPUJIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP Oymyiel mpodeccuu u
peann30BbIBaTh COOCTBEHHBIC >KU3HEHHBIC IJIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTBHIO K
MaTEMaTUYECKOMY OOpa30BaHUIO U CaMOOOPA30BaHUIO Ha MPOTSHKCHUHM BCEU KU3HU,
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIIEHUU IPAKTUYECKUX 3a7]a4 MaTEMaTUYECKON
HaIPaBJICHHOCTH.

IK0JI0rHYeCcKoe BOCIIUTaHHE:

c(hOPMUPOBAHHOCTBIO ~ DKOJOTUYECKOW  KYyJIbTYphl, TOHUMAaHUEM BIIUSHUS
COIMAJIbHO-D)KOHOMUYECKUX TMPOIECCOB HA COCTOSHUE MPUPOAHOM U COIHMATBHOM
Cpenbl, OCO3HAHUEM TJI00AIBPHOTO XapaKTepa dKOJIOTHYSCKUX MPOoOIeM; OpHUeHTAIHeH
Ha IPUMEHECHHE MaTEMaTUUCCKUX 3HAHHUM JIJIs PEIICHUS 3a/1a9 B 00JIaCTH OKPYIKaroIei
Cpelbl, IJIAHUPOBAHUSI TOCTYNKOB M OLIEHKM WX BO3MOXXHBIX IIOCIEICTBUNA JId
OKPY’KarOIIEH CPEIbI.

HeHHOCTl/I HAYYHOI'O MO3HAHUSA .

c()OPMHPOBAHHOCTBIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH, TOHUMAaHUEM MaTeMaTH4YeCKOU
HayKH Kak cpepbl 4eJIOBEUECKOM JACSATEILHOCTH, TANOB €€ PA3BUTUS U 3HAUUMOCTH TSI
pa3BUTUS LMBWIM3AIMUA; OBJIAJICHUEM S3BIKOM MATEMATHKH W MaTeMaTUYECKOU
KYJbTYpPOH KaK CPEACTBOM MO3HAHUS MUPA; TOTOBHOCTBHIO OCYIIECTBIISITH IPOCKTHYIO U
MCCIIEIOBATENBCKYIO ICSTEIbHOCTh MHINBUIYAJIBHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yJbTaThl OCBOSHUS MPOTrpaMMbl  y4eOHOTO TIpeaMeTa
«MareMaTuKka» XapakTepU3yIOTCs OBJIaICHUEM YHUBEPCATLHBIMA HO3HABAM EIbHbIMU
0elCmBUAMU, YHUBEPCATbHOIMU KOMMYHUKAMUBHBIMU OCUCMBUAMU, YHUBEPCAIbHbIMU
DpecyIAMUBHbIMU OCUCTNBUSIMU.

1) Vuusepcanvuvie noznasamenvuwie oeticmeus, obecnedusaiom Gopmuposarue
0a308b1X KOCHUMUBHLIX NPOYECCO8 00YUarowuxcs (0ceoeHue memooo8 NO3HAHUSA



OKPYIHCAIOUIe20 MUpa, NPUMeHeHUe 102ULeCKUX, UCCIe008amelbCKUX onepayull, ymMeHui
pabomams ¢ ungpopmayueii).

Ba3oBble Jiornyeckue AeicTBHA:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKKM MaTEMaTUYECKHUX
OOBEKTOB, TIOHATHI, OTHOLIEHUH MEXIy TMOHATUAMH; (POPMYIUPOBATH
ompeneneHusl  TOHATHM;  YCTaHaBIMBATh  CYIIECTBEHHBIM  MpHU3HAK
Kjaccu(uKanuy, OCHOBaHUSA MJig OOOOIIEHHS W CpaBHEHUS, KPUTEPUU
IPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (QOpMyJIHpoOBaTh W  NpeoOpa3oBbIBATh  CYXKIACHUS:
YTBEPAMUTENIbHBIE M OTpPULATEIbHBIC, €JIMHUYHBIEC, YacTHbIE M OOILIHUE;
YCIJIOBHBIE;

BBIABJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSA3U U IIPOTUBOPEYUS B
(akTax, JaHHBIX, HAOIIOJIEHUAX U YTBEPKICHUAX; IpeAsiaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

ACJIaTb BbBIBOJAbI C HMCIIOJB30BAHMECM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
NMHAYKTHUBHBIX yMO3aKJIIO‘-ICHI/II>'I, YMOBaKHIO‘-ICHI/Iﬁ 110 aHAJIO0I'uu,

IIPOBOJUTH CaMOCTOSITEJIBHO JOKAa3aTeJIbCTBA MAaTEMaTUYECKUX YTBEPKICHUN
(npsiMble ¥ OT TMPOTUBHOTO), BBICTPAWBATH AaAPTYMEHTAIUIO, TPUBOIUTH
OpUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC CYXKICHUS U
BBIBOJIbI,

BBIOMpATh CMoco0 pemieHus y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BbIOMpaTh HauOoyiee TOAXOMAIIMA C  Yy4ETOM
CaMOCTOSTENILHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBare/bLCKHe 1eiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KAaK HMCCJIEAOBATENbCKUI HHCTPYMEHT IO3HAHMS;
dbopMynMpoBaTh BOMPOCHI, (PUKCHUPYIOIIME MPOTHBOPEUYHUE, MpodIeMy,
yCTaHABJIMBATh UICKOMOE U JaHHOE, POPMUPOBATH TUIIOTE3Y, APIYMEHTUPOBATH
CBOIO MMO3ULIUI0, MHEHHUE;

MPOBOJIUTh CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, MCCJICIOBAHUE
M0 YCTAaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4ecKoro OOBeKTa, SIBIICHUS,
MpoIlecca, BBISIBJICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SBICHUSMH,
MpolIeCCaMu;

CaMOCTOSTENILHO (POPMYJIUPOBATH OOOOIIEHUS W BBIBOJBLI IO pe3yibTaTam
MpOBEeAEHHOTO HAOMIOACHHS, WCCIEAOBAaHUSA, OLEHUBATh JOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHU;

IMIPOTHO3HUPOBATE BO3MOXKXHOC PA3BUTHC IIpoHECCa, a TaKXKE BbIABUTATH
IMPCAIIOJIONKEHHUA O €T0 pa3BUTHHU B HOBBIX YCIIOBUAX.



Pabora ¢ unpopmaumeii:

2)

BBISIBJISITH JIePUITUTHI UH(pOpPMAIUHU, JTaHHBIX, HEOOXOJUMBIX JJIi OTBETa Ha
BOIIPOC U JIJIs pelIeHUs 3a]1auH;

BbIOMpaTh MHGOPMAINIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHOOPMAIUIO PA3TUYHBIX BUJOB U
dbopM npeacTaBICHUS;

CTPYKTYypUpOBaTh WHGOPMAIUIO, TPEACTABIATh €€ B Pa3IMYHBIX (opMax,
WUTIOCTPUPOBATH TpapUIeCcKH;

OIICHUBATh HaJIEKHOCTD uHbopMaIun 0  CaMOCTOATEJIBHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

Ynusepcanvnoie KOMMYHUKAMUGHblE oeticmeus, obecnequsaiom

CHOPpMUPOBAHHOCMb COYUATLHBIX HABLIKOB 00VUATOUWUXCAL.
Oo0menue:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYKICHHSI B COOTBETCTBUU C YCIOBUSMH U
LEeIsIMU OOUIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX U TUCBMEHHBIX TEKCTAaX, 1aBaTh MMOSCHEHUS 110 X0y PEIICHUS 3a/1a4u,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAaT;

B X0J/i€ OOCYXXJIEHUS 3aJ]aBaTh BOMPOCHI IO CYIIECTBY OOCYXIAaEMOUN TEMBI,
npo0ieMbl, pemiaeMol 3aJadyu, BBHICKA3bIBaTh HJICH, HAIlCJICHHBIE Ha TIOWCK
pELIEHUs; COMOCTABIATh CBOM CYXKJICHHS C CYKICHUSIMU JIPYTHX YYACTHUKOB
nuanora, OOHapyKUBaTh Pa3IMUNUE U CXOACTBO MO3UIIHI; B KOPPEKTHOHN (opMme
(bopMyIHpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3YIbTAThl PEUIEHUS 3aJayd, SKCIEPUMEHTA, MCCIENOBaHUs,
IPOEKTa; CAMOCTOATEIBHO BbIOMpaTh (hOpMaT BBICTYIUICHUS C YYETOM 3ajad
Mpe3eHTAlMU U OCOOCHHOCTEH ayIUTOPUH.

CoTpyaHuvecTBo:

MOHWMAaTh W HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIWBUIYaJTbHON
paboThl TpH pENICHUH YYeOHBIX 3ajad; NPHHUMATh IIeIb COBMECTHOMU
NEATEIBbHOCTH,  IUIAHUPOBATh  OPTaHMU3AIMI0O  COBMECTHOM  paboOTHI,
pacnpenensaTh BHIBI padoT, TOTOBAPUBATHCS, 0OCYKIATh IIPOIIECC U PE3yJIbTAT
paboThI; 00001IaTh MHEHUSI HECKOJBKUX JIFOACH;

y4acTBOBaTh B TPYNIOBBIX (opMax padboThl (0OCYyX aeHHUS, OOMEH MHEHHIA,
«MO3TOBBIE TITYPMbI» W WHBIC); BBIIOJHITH CBOIO YacTh pabOTHI U
KOOPJIMHUPOBATH CBOM JICUCTBUS C APYTMMH UYJICHAMHU KOMAaHJbI; OIICHUBATH
KaueCcTBO CBOETO BKJIaga B OOMMM  MPOAYKT TIO  KPHUTEPHUSM,
c(hOpMYyIIMPOBAHHBIM YYaCTHHKAMH B3aUMO/ICHCTBUSI.



3) Vuusepcanvuvie pecynsamuenvie oOeiicmsus, obecneuusaiom Gopmuposanue
CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUUHOCTIU.

Camoopranusanus:

COCTaBIIAITh TUIAH, aJTOPUTM PEIICHUS 3a/Ja4H, BRIOUPATh CIIOCO0 PEIICHHUs ¢
yu4€TOM  UMEIONIMXCA  PEeCypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apTryMEHTHPOBAaTh M KOPPEKTUPOBATH BapHUAHTHI PEUICHUH C y4ETOM HOBOU
uHopMarmm.

CaMOKOHTPOJIb:

BJIQJICTh HaBbIKAMHU MTO3HABATEIbHON peIEKCUHN KaK OCO3HAHMS COBEPIIIAEMBIX
NEeUCTBUN U MBICITUTEIBHBIX TTPOILIECCOB, UX PE3YJbTATOB; BIAAECTh CIIOCO0AMHU
CaMONPOBEPKH, CAMOKOHTpOJISI  Ipolecca MW pe3yjbrarta  PElICHUS
MaTeMaTUYECKON 3a4auH;

NPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPHU PEIICHUU 3aJa4H,
BHOCHUTh KOPPEKTHBBI B JEATECIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
JAHHBIX, HAUJCHHBIX ONTMOOK, BRISBICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTATA LENH U YCIOBUSAM, OOBSACHATH TPUYHUHBI
JNOCTH)KEHUSI WJIM HEJOCTHXKEHHSI pe3yJbTaTOB JAESATENbHOCTH, HAXOJUTh
OIIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

10 KUIACC

OrneprpoBaTh NOHATUSAMHA: TOUYKA, PAMasi, IIIOCKOCTb.

[IpUMEHATP aKCUOMBI CTEPEOMETPUM U CIEACTBUAS W3 HUX MPU PEIICHUU
F€OMETPUYECKUX 3a]1a4.

OnepupoBaTh MOHIATUSMU: NapaJUICIbHOCTh U MNEPHEHAUKYISIPHOCTh MPSAMBIX U
IJIOCKOCTEMN.

KnaccuduimpoBaTs B3aUMHOE pPACIONIOXKEHHE TMPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmneprpoBaTh MOHATUSMH: JBYTPAaHHBIA YrOJ, TPaHU ABYTPAHHOTO YIJa, peOpo
JIBYI'PAHHOTO YIUIA; JIMHEWHBIA yroji ABYIPaHHOTO YIUa; rpagycHas Mepa ABYIPaHHOTO

yria.

OHepI/IPOBaTb IIOHATHUAMM. MHOT'OI'paHHHUK, BBIHYKHLIﬁ u
HGBBIHYKHBIﬁ MHOTOI'PaHHHUK, 3JICMCHTBI MHOT'OTPpaHHUKA, Hp&BHJ’IBHBIfI MHOTOI'pPaHHHUK.



Pacrio3naBaTh  OCHOBHBIE BHJBl MHOIOTPAaHHUKOB (MUpaMua; MpHU3Ma,
PsIMOYTOJIbHBIN Mapasuiesienume, Kyo).

KHaCCI/I(bI/IHI/IpOBaTL MHOI'OI'PaHHUKH, BLI6Hpaﬂ OCHOBaHUA OJIA KHaCCI/I(i)I/IKaHI/II/I
(BI)IHYKJ'II)IC N HCBBIITYKJIBIC MHOT'OT'PAHHUKH; IIPABUJIBHBIC MHOT'OTPAaHHUKHU, IIPAMBIC U
HAKJIOHHBIC ITPU3MBI, Hapanﬂenenuneﬂm).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.
OOBSICHATH TPUHLIMIIBI TIOCTPOEHUS CEYEHUH, UCTIOJIB3YSl METO/, CJIEIOB.

CrpouTh C€4eHHs] MHOTOTPAHHMKOB METOJOM CJIEIOB, BBIIOIHATH (BBIHOCHBIEC)
IJIOCKUE YEPTEXKHU U3 PUCYHKOB IPOCTBIX 00BEMHBIX (DUTYp: BH]I CBEPXY, COOKY, CHU3Y.

Pemiath 3a7aum Ha HAXOXKJEHHE T€OMETPUUYECKUX BEJIMYMH IO 00pas3laM Wiu
aNropuTMaM, TMPUMEHSS M3BECTHBIC AHAJIUTUYECKME METOABl TIPU  PEUICHUU
CTaHJAPTHBIX MATEMATUYECKUX 3a7ady Ha BBIYHCICHUE PACCTOSIHUA MEXIAY ABYMS
TOYKaMHU, OT TOYKHU A0 NPSAMOM, OT TOYKHU JO MIOCKOCTH, MEXKY CKPEIIUBAIOIINMUCS
MPSAMBIMU.

Pemiath 3a7aum Ha HAXOXKJEHHE T€OMETPUUYECKUX BEJIMYMH IO O0pas3laM Wiu
aNropuT™MaM, TMPUMEHSS M3BECTHBIE AHAJIUTUYECKAE METOAbl TMPHU PEIICHUU
CTaHJAPTHBIX  MATEMAaTHYECKMX  3aJa4 Ha  BBIYMCICHUE  YIJIOB  MEXIY
CKPEIIMBAIOIMIMMUCS MPSMBIMH, MEXKY MPSAMOMN U TJIOCKOCTBIO, MEXIY TIIOCKOCTSIMH,
JIBYTPAaHHBIX YIJIOB.

Boruucnsate 00BEMBI M IUIONIAJM TOBEPXHOCTEW MHOTOTPAaHHUKOB (IIpU3Ma,
nvpamujia) ¢ MpUMEHEHUEM (POPMYII; BBIYUCIATH COOTHOIICHHS MEXIY TUIOUIaAsIMU
MOBEPXHOCTEN, 00BEMaMU MOOOHBIX MHOTOIPAHHHUKOB.

OnepupoBaTh MOHATUSIMU: CUMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U MJIOCKOCTh
CUMMETPHH; IIEHTP, OCh U TNIOCKOCTh CUMMETPUU (QUTYPHI.

W3Bnekats, TmpeoOpa3oBbIBATH H  WHTEPHPETUPOBATH  HH(POpPMAIIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (UTYypaxX, NPEICTABICHHYIO Ha YepTekKax H
PUCYHKaX.

[IpumensaTe reomerpuueckue (QaxThl sl PEIICHHUsS] CTEPEOMETPUUYECKUX 3ajad,
IpeAnoiaraloluX HECKOJbKO IIAroB PEUICHUs, €CJIM YCIOBUS MPUMEHEHUs 3a/1aHbl B
ABHOU opme.

[IpumeHnsTh MIPOCTEUIIINE IIpOrpaMMHBIE cpelacraa u
3JIEKTPOHHOKOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUU CTEPEOMETPUUYECKUX 3a/1a4.

HpI/IBOI[I/ITI) MMPHUMCPBI MATCMATHYCCKUX BaKOHOMepHOCTCﬁ B IIpUPOAC U KU3HHU,
pacino3dHaBaTh IMPOABJICHNUC 3aKOHOB I'COMCTPHUHN B HCKYCCTBC.

[IpuMeHsATh TMOJy4YEHHbIE 3HAHMS HA TMPaKTHUKE: aHAJU3UPOBaTh peaybHbIC
CUTyallUM ¥ TPUMEHSTh M3yYCHHbIC TOHATUS B TMPOIECCe TIOMCKA pEIICHUs
MaTeMaTU4Yecku cHOPMYIUPOBAHHON MPOOJIEMbl, MOAECIUPOBATh peajbHbIE CUTYyAIUH



Ha A3BIKC TICOMCTPHUHU, MHCCICAOBATL IIOCTPOCHHBIC MOJCINW C MCIIOJIB30BAHUEM
ICOMCTPHUUCCKUX MOHSITUHN U TCOPCM, aIlliaparta aﬂre6p51; pelIaThb IIPAKTUICCKUC 3a/1a4H,
CBA3aHHBIC C HAXOXICHUCM I'€COMCTPUICCKUX BCIIMYNH.

11 KITACC

OnepupoBaTh MNOHATHSAMH: UWIMHAPUYECKAs IOBEPXHOCTb, OOpasyromme
HUAJIUHAPUYECKON MOBEPXHOCTH; LMIMHAP; KOHUYECKAash MOBEPXHOCTh, OOpa3yrouiue
KOHUYECKOU MOBEPXHOCTH, KOHYC; cpepruyeckasi IOBEPXHOCTb.

Pacnio3znaBath Tena BpaiieHus (IMJIMHAP, KOHYC, cepa u map).
OOBACHATH CIOCOOBI MOTYYEHHUS TE BPAILICHHUS.
KnaccudunmpoBaTh B3auMHOE pacioiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMH: IIAPOBOM CETrMEHT, OCHOBAHHE CETMEHTa, BBICOTA
CEerMEeHTa; MIApOBOM CJIOM, OCHOBAHME IIIAPOBOTO CJIOsl, BHICOTA IIIAPOBOTO CJIOS;
IapOBOM CEKTOP.

Boraucisate 00bEMBI U TUIOIIAAN TTOBEPXHOCTEHN TENl BPAIICHUS, TE€OMETPUUECKHUX
TeJI C IpUMEHEeHHEM (HOPMYIL.

OnepupoBaTh MNOHATUSIMHU: MHOTOTPAHHHUK, BIMCAHHBIM B cepy W ONUCAHHBIN
oKkoJ10 cpepsl; cdepa, BMcaHHAsT B MHOTOTPAHHUK WJTU TEJIO0 BPAILICHUS.

BBIYUCIISATE COOTHOIICHUS MEXKIY TUIOMIQJAsIMU TTOBEPXHOCTEH M 0oO0BEMaMu
MOI00HBIX TEIL.

N300pakath n3ydaemble (PUTYpPHI OT PYKH U C TPUMEHEHHUEM MTPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢duryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPALLCHUS.

W3BnekaTh, WHTEPIPETHPOBATH H  MPeoOpa3oBbIBaTH  WHOOPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUYECKHX (UTYpaxX, MPEACTABJICHHYIO Ha YepTekax U
PUCYHKaX.

OneprpoBaTh NOHIATUEM BEKTOP B IPOCTPAHCTBE.

BoImmonHsATh ,Z[GﬁCTBHSI CJIIOKCHHA BCKTOPOB, BbIYUTAHUSA BCKTOPOB U YMHOXKCHHUSA
BCKTOpAa Ha 9UCJIO, O6’b}ICHHTB, KaKHMMM CBOMCTBaMH OHH O6J'I3.I[8.IOT.

[IpuMeHATh NpaBUJIO MapasuleIenuIea.

OHCpI/IPOBaTB IMOHATHUAMU: ACKAPTOBLI KOOPAMHATHEI B IIPOCTPAHCTBEC, BCKTOD,
MOAYJIb BEKTOpPA, paBCHCTBO BEKTOPOB, KOOPAWHATBI BEKTOpA, YIroJI MCXKAY BCKTOpaMH,
CKaJIAPpHOC IIPOU3BCACHHUEC BEKTOPOB, KOJINIMHECAPHBIC 1 KOMILJIAHAPHBIC BEKTOPHLI.



Haxonute cymMMy BEKTOPOB M MPOU3BEACHHE BEKTOpA HA YHCIO, YrOJ MEXIY
BEKTOpaMH, CKaJsSIpHOE MPOU3BEJCHUE, pACKIaJbIBaTh BEKTOp MO  JIBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3a,Z[aBaTI> IIJIOCKOCTb YPABHCHUCM B I[GK&pTOBOﬁ CUCTEMC KOOpJAHHAT.

[TpumensaTs reomeTpudeckue (HakThl ISl PEIICHUS CTEPEOMETPUUYECKHUX 3ajad,
MPEIOJIaraoIuX HECKOJIBKO IIaroB PELICHUs], €CIU YCIOBHs MPUMEHEHUS 3aJaHbl B
ABHOU (opMe.

Pematsp HpOCTCﬁIHPIE? IrCOMCTPHUUICCKHUC 3aJa4un Ha IMPUMCHCHHNC
BCKTOPHOKOOPAMHATHOT'O MCTO/JIA.

Pemats 3aJa4 Ha JO0Ka3aTCIbCTBO MAaTCMATHYCCKHUX OTHOIIICHUN U HaXO0XICHUC
ICOMCTPHUYCCKUX BCIINYHUH IIO o6pa3uaM HJIK aJIroOpuTMaM, IIPHUMCHAA HN3BCCTHBIC
MCTOABI IIpU PCHICHUHN CTAHAAPTHBIX MATCMATHYCCKUX 3a1a4.

[IpumeHaTH IIPOCTENIINE IIPOIPAMMHBIE cpeacrTaa u
ANEKTPOHHOKOMMYHHMKAIIMOHHBIE CUCTEMBI P PEIICHUH CTEPEOMETPUUECKUX 3a]1a4.

[IpuBOIUTH IIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE U JKU3HU,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUM B UCKYCCTBE.

[IpyMeHATh MOJyYEHHBIE 3HAHUS Ha MPAKTUKE: AHAIM3UPOBATh pEallbHbIC
CUTyallun W TNPUMEHATh HU3YYEHHBIE IIOHATHS B TMPOLECCE TNOUCKA PEIICHUS
MaTreMaTuyecku c(HOpMYIUPOBAHHONW MPOOJIEMBbI, MOJAEIUPOBATh PEaJbHbIE CUTYAIUH
Ha A3BIKE TEOMETPUH, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C HCIOJIb30BAHUEM
r€OMETPUYECKUX MTOHSATUI U TEOPEM, arnapara areopbl; pelaTh NPaKTUYECKUE 3a/1a4H,
CBSI3aHHBIC C HAXO0XKJACHUEM F€OMETPUUYECKUX BEJIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC
KouunyecTBo yacos JJIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposere)
/i NporpaMMbI B Kontposnbnbie  Ipakruueckne | 00pasoBaTeibHbIe
cero padoTshI padoThI pecypceel
1 BBenenue B crepeoMeTpuro 10
[IpsiMble ¥ MIIOCKOCTU B IPOCTPAHCTBE.
2 12 1
[TapanienbHOCTh NPSIMBIX U IIIOCKOCTEH
[lepneHquKyYISPHOCTD MPSAMBIX U
3 IJIOCKOCTEN 12
4 VYTribl MeXAY NPSAMBIMU U TUIOCKOCTSIMHU 10 1
5 MHororpanHuk# 11 1
6 O06BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CeUeHUs], pACCTOSIHUS U YTIJIbI 4 1
OBULIEE KOJIMYECTBO YACOB I10 68 5 0
I[TPOT'PAMME
11 KUIIACC

HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbl

KoaunuyecTBO 4acoB




Ne DJIeKTPOHHbIE
n/n KonrpoJsbueie | Ilpakruyeckue | (umdpoBbie)
Bcero
padoThbI padoThbI o0pa3oBaTte/ibHbIE
pecypchl
1 IToBTOpEHME 2
2 BekTopbl 1 KOOpIMHATHI B IPOCTpaHCTBE. MeTo 10 1
KoopauHaT. [[BrkeHus

3 Temna Bpamenus 6
4 OO0BEMEI Tl 10 1
4 IToBTOpEeHME, 0000IICHNE, CUCTEMATH3aIIHs 3HAHUH 6 1

OBHIEE KOJIMYECTBO YACOB I1O 34 3

I[TPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJTACC
KosimyecTBo 4yacoB JIeKTPOHHbIE
Ne Jara uudgposbie
o Tema ypoka B Koutposbubie | TIpakTHueckue  yyyyepps = 00PasoBaTeibHbie
cero
padoThbI padoThbI pecypcbl
OCHOBHBIE TIOHSITHSI CTEPEOMETPUH: TOUKA,
npsiMasi, INIOCKOCTh, IPOCTPAHCTBO.
[IpaBuia u300paxeHust Ha PUCYHKaX: 1 http://teacher.fio.ru
M300pakeHUs IIOCKOCTEH, MapaieIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[TonsaTus: nepecekaronuecs MmIOCKOCTH,
nepeceKaroIuecs npsimasi ¥ IIocKoCTh 1 hitp://teacher.fio.ru
[TonsaTus: nepecekaronuecs MmIOCKOCTH,
TiepeceKaronInecs mpsiMasi v III0CKOCTh 1 http://teacher.fio.ru
3HaKOMCTBO C MHOT'OI'paHHUKaMH,
n300pa’keHre MHOTOTPAaHHUKOB Ha 1 http://teacher fio.ru
PHUCYHKaX, Ha IPOEKIIMOHHBIX YepTerKax
HauanbHble cBefieHns 0 KyOe U mUpaMu/e,
X pa3BEPTKU ¥ Mojenn. CedeHns 1 http://teacher fio.ru

MHOT'OrpaHHUKOB
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HauanpHbie cBeieHns 0 KyOe U TUpaMHIe,
ux pa3BEéPTKU U Mozaenu. CeueHus
MHOT'OTPaHHUKOB

http://teacher.fio.ru

[TonaTne 06 aKCHOMAaTHYECKOM MTOCTPOSHUH
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U
CIIEZICTBUS U3 HUX

http://teacher.fio.ru

ITousTHE 00 AKCHOMATHYECKOM IIOCTPOCHUH
CTCPCOMECTPHUU: AKCUOMBI CTCPCOMECTPUH U
CIICACTBHA U3 HUX

http://teacher.fio.ru

[TonaTne 06 aKCHOMAaTUYECKOM ITOCTPOSHUH
CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUN U
CJIECTBUSA U3 HUX

10

[TonsiTHE 006 aKCMOMaTUYECKOM TOCTPOECHUHU
CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUU U
CJIEICTBUSA U3 HUX

11

B3anMHOE pacniosiokeHUe NpsIMbIX B
IIPOCTPAHCTBE: IIEpeceKaroIuecs,
NapaJuIeIbHbIE U CKPEIMBAIOIINECS TIPSIMbIE

http://teacher.fio.ru

12

[TapaeapHOCTh NPSIMBIX U TUIOCKOCTEN B
[IPOCTPAHCTBE: NapaJUICIIbHBIE TIPSIMBIC B
IIPOCTPAHCTBE; MAPAUIEIBHOCTD TPEX
IIPSIMBIX

http://teacher.fio.ru
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HapaJIJ'ICJIBHOCTB MpsAMBIX U IUIOCKOCTEH B

npoctpaHctse: [lapaniensHoCTh NpsAMON U
13 poetp Iap p
IUIOCKOCTH
14 VIJIBI ¢ COHANPABJIEHHBIMU CTOPOHAMH http://teacher.fio.ru
15 Vros MeXIy IPSAMBIMU B IPOCTPAHCTBE http://teacher.fio.ru
16 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE
[TapamiensHOCTB IIJIOCKOCTEM:
17 napajuiesbHbIE III0CKOCTU
18 CaoiicTBa NapasIebHbIX II0CKOCTEl http:/teacher.fio.ru
[Ipocreiimme mpocTpaHCTBEHHBIE (PUTYPHI
19 Ha TUIOCKOCTH: TETPadp, KyO,
napajuiesenunes
20 [TocTpoenue ceuennii
21 [TocTpoenue ceuennii
Kontponbnaas padora mo teme "lIpsiMbie u
IJIOCKOCTH B IIPOCTPAHCTBE. )
22 pocip http://teacher fio.ru
[TapanienbHOCTb NPAMBIX U INIOCKOCTEN"
[IeprieHAUKYIAPHOCTD psAMOM 5
23 IUIOCKOCTH: MIEPIEHANKYIISIPHBIE NPSMBIE B

IIPOCTPAHCTBE
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[Ipsimble  mapasuienbHbIC u

24
MEePIECHANKYJISIPHBIE K MITIOCKOCTH
[Ipsambie  mapasuienbHbIE u _
25 http://teacher.fio.ru
MEePIECHANKYIISIPHBIE K ITIOCKOCTH
26 [Ipu3Hak nepneHIuKyJIapHOCTH IPSIMOK U
IJIOCKOCTH
[Ipu3Hak nepneHAUKYIIPHOCTH IPSIMON U
27 IJIOCKOCTH
Teopema 0 npsAMON NEpIEHIUKYISIPHON
28 IUIOCKOCTH
b9 Teopema o npsiMoii nepreH AUKYISIPHON
IJIOCKOCTHU
Teopema o npsIMOH NIEPIIEHINKYIIPHOMN .
30 p p p yip http://teacher.fio.ru
ILIOCKOCTH
[TeprieHAMKYSp U HAKJIOHHBIE: PACCTOSIHUE
31 OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHHE OT
MPsIMOM 10 MIIIOCKOCTH
[lepneHuKymsp ¥ HAKIOHHBIE: PACCTOSIHUE
32

OT TOYKHU OO INIOCKOCTHU, paCCTOAHUC OT

MPSIMOM A0 MIIOCKOCTH
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[lepnieHIuKyNsp M HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT
MPsIMOM 10 MIJIOCKOCTH
[lepnenuKymsip U HAKJIOHHBIE: PACCTOSIHUE
34 OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT
IPSIMOM A0 IIJIOCKOCTH
VYTIIbl B IPOCTPAHCTBE: YIOJl MEXAY MPAMOI
35 U IJIOCKOCTBIO
JIByrpaHHbIN yroJi, JMHEHHBIN yroi _
36 [IBYTPAHHOTO yIia http://teacher fio.ru
BYTPaHHBIN YTroJ1, JMHEHHBIN Yol .
37 Jeyrp Yroi - http://teacher fio.ru
JBYTPAHHOI'O yria
[TeprieHAMKYAAPHOCTD IUIOCKOCTEM: MPU3HAK
38 MEePIEHIUKYISIPHOCTH ABYX
IIOCKOCTEMN
[lepneHuKyYISIPHOCTD MJIOCKOCTEMN: TPU3HAK
39 MEePIEHUKYISIPHOCTH ABYX
IJTOCKOCTEM
[lepneHuKyISIPHOCTD IJIOCKOCTEMN: TPU3HAK
40 HEPIECHANKYIIAPHOCTH ABYX http://teacher fio.ru
IIOCKOCTEMN
41 Teopema 0 TpEX nepHeHANKYIApax
42

Teopema o Tpéx nepneHAUKYISIpax
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43

Teopema o Tpéx nepneHAUKYISIPax

http://teacher.fio.ru

44

KonrponsHas pabora mo remam
"IlepnieH IUKYISIPHOCTD NPSAMBIX U
mwiockocteil" u "Yriabel MeXAy NPSIMbIMU U

IJIOCKOCTSAMA"

45

ITonstue MHOTI'OI'paHHHKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOT'OTPAHHUKH, pa3BépTKa
MHOIr'OrpaHHuKa

http://teacher.fio.ru

46

IIpusma: n-yronpHas npu3Ma; rpaHu 1
OCHOBAHMA IIPU3MBI; IIPsIMasi U HAKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS TOBEPXHOCTh
IIPU3MBI

47

[Tapamnenenunesn, NpsMOYTOIbHBIN
napajuleeuIes] U ero CBOMcTBa

48

[Inpamuia: n-yrosapHas nMpaMuia, TpaHy U
OCHOBaHUE MUPaMUJIbl; OOKOBasl U MOJIHAS
IIOBEPXHOCTh MMUPAMU/IbI; IPABWIIBHAS U
yced€HHas MUpaMuaa

http://teacher.fio.ru

49

[TpaBuiIbHBIE MHOTOTPAaHHUKHU: TOHSTHE
MPAaBUJIBHOTO MHOTOTPaHHUKA; MPaBUIIbHAS
npu3Ma U MpaBUiIbHAS TMPaAMKJIA;
NpaBUJIbHAS TPEYroJbHas MUpaMua u
NPaBUIBHBIN TETpa’ap; Kyo
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50

[IpencraBnenue o MpaBUIbLHBIX
MHOTOTPaHHHUKAX: OKTadIp, TOJACKAdIp U
HUKOCA3IP.

http://teacher.fio.ru

o1

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOUYKH, IIPSIMOM, TNIOCKOCTH.
DNEeMEHTH CUMMETPUH B IMpaMuax,
napajuieienuneax, MpaBuiIbHbIX
MHOI'OIPaHHHUKAX

52

BrrunciaeHue 3J1eMEHTOB MHOTI'OT'PpaHHUKOB!

pé6pa, TuaroHanu, yribl

53

[Tnomans OOKOBOH MOBEPXHOCTH U TIOJTHOM
MOBEPXHOCTU MPSIMON TPU3MBI, TUIOIIATH
OCHOBaHUH, TeopeMa 0 OOKOBOM
MIOBEPXHOCTHU IPSIMON IIPU3MBI

http://teacher.fio.ru

54

[Tnomans 60KOBOI MOBEPXHOCTH U
MMOBEPXHOCTH MIPABMIILHOM MHUPAMUJIBI,
TeopeMa O TIOoIaau OOKOBOM MOBEPXHOCTH
YCEYEHHOU MUPAMUIBI

55

KonTponbhas padota no teme

"MHororpaHHuku"

56

TToustue 00 00BEME

http://teacher.fio.ru

S7

O6BEM upaMuIbl

http://teacher.fio.ru

58

O6bEM upaMuIbl
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59

O0BEM nupamMuIbl

60 OO0BEM TUPaMHUTBI

61 OGBEM IPU3MBI http://teacher fio.ru

62 O0BEM pU3MBI

63 O0BEM npu3MBI

64 KonTponbnas pabota no teme "OObEMBI
MHOTOI'PaHHUKOB"
IToBTOpenue, 0000IIEHNE CUCTEMATU3AUS

65 3HaHui. [locTpoenune ceuenuit B
MHOTI'OI'paHHHKE
IToBTOpenue, 0000IIEHNE CUCTEMATU3AUS

66 3HaHUU. BeIunciieHne pacCTOAHUM: MEXIY
IBYMsI TOUKaMH, OT TOUKH JI0 MPSIMOH, OT
TOUYKH JI0 TJIOCKOCTHU, MEXTY
CKPEIIMBAIOIIUMUCS TPSIMBIMU

67 Wrorosas koHTposibHasA paboTa
[ToBTOpeHmEe, 0000IIEHNE CUCTEMATH3AITIS
3HaHWH. Beruncnenue yrios: Mexny

68 CKPEIBAOIIIUMHUCS TTPSIMBIMH, MEXKIY

HpHMOfI U MJIOCKOCTBIO, IBYI'PAHHBIX YIJIOB,
YIJIOB MEKAY IJIOCKOCTAIMU
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KJIACC

KoanuecTBo yacon DJIeKTPOHHbIE
Jata uudposbie
[
Ne n/m | Tema ypoka Beero KonTpoabhubie | IlpakTnueckue u3ydenusi = 00pasoBarejbHbIE
padoTbI padoThbI pecypchl
1 [ToBTOpenue 1 http://teacher.fio.ru
IToBTOpeHune
2 1
[TonsiTue BekTOpa. PaBeHCTBO BEKTOPOB _
3 1 http://teacher.fio.ru
Crno>xeHue ¥ BHIYUTaHHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha YUCIIO
4 1
Kommanapusie Bektopa. [IpaBuiio
napajuiesienumesa )
5 1 http://teacher.fio.ru
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Pemrenue 3amau

Koopaunarsl Touku 1 BEKTOpa

7 http://teacher.fio.ru
8 [Ipocreiimune 3aa4u B KOOpAUHATAX http://teacher.fio.ru
9 CkansipHOo€ MpOU3BE/ICHUE BEKTOPOB
JBmxeHus
10 http://teacher fio.ru
Pemenue 3agau
11

12

Konrtponsnas padora Nel
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[Tonsitue nunuuapa. [nomans

13 http://teacher.fio.ru
MOBEPXHOCTH IHIMH]IPA
14 [Tonstue konyca. [Lnomanas
MOBEPXHOCTH KOHYCa
15 Pelnenne 3a1au http://teacher.fio.ru
16 Cdepa u map. YpaBaenue chepsl
[Tnomane chepnr
17
18 Pemenue 3anau. IIposepounas pa6ora http:/teacher.fio.ru
19 [Tonstue o6bema. O6bEM IPSIMOTo
napasieNenuneaa
20 O6beM psIMON TPU3MBI
21 O6beM uIMHIpa http://teacher.fio.ru
22 OObeM HaKIIOHHOM MTPU3MBI

23

O6beM nupaMuIsl
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O06Bem KoHyCca

24

25 OO6bem mapa http://teacher.fio.ru
Pemenue 3anau

26
Pemenue 3agau

27
KonTponbnast padota No2

28
[ToBTOpenue, 06001IeHUE U

29 cucremaru3anus 3HaHui. OCHOBHBIC
¢burypsl, paxkTel, TEOPEMBI Kypca
IUTAHUMETPUH
[ToBTOpenue, 06001IeHUE U

30 cUcTeMaTH3alus 3HaHUH. 3a1auu
TUTAHUMETPHH U METOJIbI UX PEIICHHS
[ToBTOpeHue, 06001IeHNE 1

31 cucTeMaTH3alus 3HaHUi. 3a1aun

ITAaHUMETPHUHN U METOABI UX PCIICHUA
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[ToBTOpEeHME, 0000IIEHNE U
cucremarusanus 3Hanuii. OCHOBHEIE

32 ¢burypsl, pakThl, TEOPEMBI Kypca 1
CTepEOMETPUH
33 HToroBast KOHTpOJIbHAs paboTa 1
[ToBTOpeHUe, 06001ICHNE 1
34 CUCTEMaTU3alus 3HAHUU 1
OBIIEE KOJIMYECTBO YACOB I10 3
4

I[TPOTPAMME










YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

* MaTtemaTnka: anrebpa ¥ Hayaia MaTeMaTHYECKOTO aHalIn3a, TEOMETPHUS.
['eometpus, 10-11 knaccewl/ Atanacsa JI.C., Byty3oB B.®., Kagomues C.b. u

npyrue, AkimonepHoe oomectBo «M3aarensctBo «IIpocBerienne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

b.I'. 3uB. lugaktuueckue Marepuaiisl o reomerpuu 15 10 knacca. Mockaa.
ITpoceenienne.2021

b.I'. 3uB. lugaktnueckue Marepuaiisl o reomerpuu 11 11 knacca. Mockaa.
[TpocBemienne.2021r.

C.M. Caaksin, B.®. byty30B. U3yuenne reomerpun B 10-11 knaccax. Kuura nis

yunrens. Mocksa. [Ipocsenienune.2020

A.Il. Epmosa, B.B. T'omo6opoasrko. Maremarnka. YCTHbIE NPOBEPOUYHBIE U

3au€THBIC paboThl. YcTHAs reometpusi. 10-11 knaccel. MockBa. MJIEKCA.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

http://www.edu.ru http://www.school.edu.ru

www.1september.ru http://school-

collection.edu.ru






