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HOACHUTEJIBHAA 3AIINCKA

PaGouas mporpamma yaeOHOTO Kypca «I'eomeTpus» 0a30BOr0 ypOBHS sl OOYJIArOIIHXCS
10 —11 kmaccoB pa3paborana Ha ocHOBe DenepalbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIHHOTO
CTaHJapTa cpeaHero oOmiero obpa3oBaHus, ¢ y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBAaHUH,
MpPEeIbABISEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPAaJULMil pOCCHICKOrO0 00pa3oBaHUs.
Peanmauﬂﬂ porpaMmabI oOecrieunBaeTr OBJIaJICHUC KIITOY€BBIMHU KOMIICTCHIIMAMU,
COCTaBJAIOIIMMHA OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$I, OEJIOCTHOCTh
O6HIeKyJII)TypHOFO, JIMYHOCTHOT'O U IMO3HABATCIBLHOI'O pa3BUTUA JIMYHOCTU O6y‘IaIOHII/IXC$I.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca T€OMETPpUH Ha YpPOBHE CpeaHEero oO0mero ooOpa3oBaHUs
00ycCIIOBNIeHa TPAKTUYECKOM 3HAYMMOCTBIO METANPEIMETHBIX M TPEIMETHBIX pPe3yIbTaToOB
o0y4eHHsI TEOMETPUH B HANPaBICHUH JMYHOCTHOTO PAa3BHTHUs OOydarommxcs, GpopMHupoBaHUS
(GYHKIIMOHATPHOH MaTeMaTHYECKOW TPAMOTHOCTH, W3YYCHHS JPYTUX YUEOHBIX IMCIUTUIMH.
PazButne y oOydaromipxcsi NMPaBWIBHBIX TIPEACTABICHUH O CYIIHOCTH W TPOUCXOKICHHUU
TE€OMETPUYECKUX aOCTPaKIMii, COOTHONICHHN PEabHOTO W HMICATHHOTO, XapaKTepe OTPAKCHHS
MaTeMaTHYE€CKON HAYKOM SIBJICHHU M IPOILIECCOB PEATIBHOIO MHPA, MECTE TEOMETPUU B CUCTEME
HAyK M POJIM MAaTEMaTHYeCKOTO MOJICIIMPOBAaHMS B HAaydYHOM IIO3HAHWM W B TIPAKTHUKE
crocoOCTBYeT (OPMHPOBAHMIO HAYYHOTO MHPOBO33PECHUS YYAIIUXCS, a TaKKe KadecTB
MBIIIUICHUS, HEOOXOIUMBIX JUIS aalTallid B COBPEMEHHOM OOIIIECTRE.

I'eomerpust siBasiercss oOHUM U3 0a30BBIX MPEIMETOB Ha YPOBHE CPEAHEro OOIIEro
oOpa3oBaHus, Tak Kak 00OecredyrBaeT BO3MOXKHOCTb H3YyYEHHUS KaK JUCHUIUIMH €CTECTBEHHO-
HAay4YHOM HaNpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlormdeckoe MbluIeHHE, (GopMHUpyeMoe MpU H3YYEHHH OOYYaloIMMHUCA MOHSATUHHBIX
OCHOB T€OMETPHUM M TOCTPOCHUM IIETIOYKH JIOTMYECKUX YTBEPXKACHUNW B XOJI€ pEeLIeHUs
reOMETPUYECKUX 3aJa4y, YMEHHE BBIABUIaTh U OIMpPOBEPraTh TUIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSl TPU PEIICHUH 3aJjad €CTeCTBEHHO-HAyYHOTO ILMKJIA, B YaCTHOCTH U3 Kypca
bu3uKH.

YMeHue OpHUEeHTHUPOBATHCA B IPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJb BO BCEX
obnacTsax AedareabHOCTH dYeloBeka. OpueHTalusi 4eJoBeKa BO BPEMEHH M MPOCTPAHCTBE —
HE0OX0IMMOE YCJIOBHE €ro COLMAIBHOTO OBITHS, (opMa OTPaKEHUS OKPYNKAIOUIETo MHpA,
yCIOBUE  YCHEIIHOTO TO3HaHUS M  aKTHMBHOTO MpeoOpa3oBaHUs  JEHCTBUTEIHHOCTH.
OnepupoBaHue MTPOCTPAHCTBEHHBIMU 00pa3aMu 00bEIUHSET pa3Hble BUbI YUeOHON U TPyI0BOM
NESITeNbHOCTH, SIBJISETCA OJHUM U3 MPO(GECCHOHAIBHO Ba)KHBIX KadyeCTB, MOATOMY aKTyaldbHa
3amaya GOpMUPOBaHUS y OOYYAIOIMIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3HOBUIHOCTHU
00pa3HOTr0 MBIIIJICHHSI — CYIIECTBEHHOTO KOMIIOHEHTa B MOATOTOBKE K MPAKTHYECKOMN
JEeSITeNHOCTH 110 MHOTHM HAIIPaBJICHUSM.

Ienb ocBOEHUS MporpaMMbl yueOHOTO Kypca «I'eomeTpusi» Ha 0a30BOM ypOBHE 00yUEHHS
— obmeoOpazoBaTenbHOE M OOIIEKYJIBTYPHOE pa3BUTHE OOydaloUIMXcsl yepe3 obecreueHue
BO3MOKHOCTH NPHOOPETeHNs M HCHOJb30BAHUS CUCTEMATUYECKUX I'€OMETPUYECKUX 3HAHUU U
NeWcTBUH, cieU(pUUHBIX T€OMETPUH, BO3MOXKHOCTH YCIIEIIHOTO MPOJIOJKEHUSI 00pa30BaHUs 110
CMELUAIBHOCTSAM, HE CBA3aHHBIM C NMPHUKJIAIHBIM UCIIOJIB30BAHUEM I'€OMETPHUU.

[Iporpamma mo reomeTpuM Ha 0a30BOM YpOBHE NpeaHa3HaueHa JUIsl OO0YyYarolIMXCs
CpeAHEeH WIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENBHBIX 3aTPYJHEHUH Ha YpOBHE OCHOBHOTO
oOmiero oOpazoBanus. Takum oOpa3oM, oOydaroiuecs Ha 0a30BOM YpPOBHE JIOJIKHBI OCBOUTH
oO1ire MaTeMaTHYeCKUe YMEHHUs, CBS3aHHBIE CO CHEIM(PUKON TE€OMETPHHM U HEOOXOAUMBbIE IS
KHU3HU B COBpeMEHHOM oO1ecTBe. Kpome 3T0ro, OHM MMEIOT BO3MOXKHOCTh U3Y4YUTh T€OMETPHUIO
6osiee TIIyOOKO, €ClIM B JaJbHEHIIEM BO3HUKHET HEOOXOIMMOCTh B T€OMETPHUECKUX 3HAHUSX B
npodeccuOHaTBbHON 1A TELHOCTH.

JlocTIKeHHe 1eNT OCBOEHUS MPOrpaMMbl 00ECTICUMBACTCS PEILICHUEM COOTBETCTBYIOIINX
3agau. [IpuopuTeTHRIMU 3aauaM OCBOEHUA Kypca «I eomerpun» Ha 6azoBoMm ypoBHe B 10—11
KJ1accax sIBIISIOTCS:



e (opmupoBaHHe TPEICTABICHHUS O TEOMETPHH KAaK YacTH MHPOBOU KYJIbTYphl U
OCO3HaHHE €€ B3aUMOCBSI3U C OKPYKAIOLTUM MUPOM;

e (opmupoBaHue mMpeACTaBICHUS O MHOTOTPAHHMKAX H TelaX BpAIICHUS Kak o
BOKHEHIIIMX MATEeMaTUYSCKUX MOJIEISIX, TIO3BOJISIONINX OTMMCHIBATh M M3y4aTh Pa3HbIC
SIBJICHUSI OKPY>KAIOIIIETO MHUPA;

e (opmupoBaHue yMEHHs pPAClO3HABATh HA YEPTEKAX, MOJEISIX U B PEATHLHOM MUPE
MHOTOTPAaHHUKH U TeJla BPAICHUS;

® OBIQJCHHEC METOJAMH pEIICHHWS 3a7ad Ha IOCTPOSHUS Ha H300paKeHUIX
IIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHue yYMEHHS ONEPUPOBATH OCHOBHBIMH TOHSTHUSMH O MHOTOTPAaHHUKAX U
TEJIaxX BPAIIECHUS U KX OCHOBHBIMH CBOHCTBaMU;

® OBJIQJICHHE AJITOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 3a1ad; (OPMHpPOBAHUEC YMCHHUS
MPOBOJUTH  HECIOXKHBIC  JOKA3aTeNbHBIE  PAcCYXKJCHHS B  XOJIe  PCIICHUS
CTEPEOMETPUYCCKUX 33J1a4 U 33J1a4 C MIPAKTHICCKUM COJICPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaIbHBIX UM  TBOPYECKMX CIIOCOOHOCTEH  oOyuwaromuxcs,
MMO3HABATEIPHON aKTUBHOCTH, UCCIICJIOBATEIILCKAX YMEHHM, KPUTHYHOCTH MBIIUICHHUS,

e (opmupoBanue (QYHKIIMOHAILHOW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPHH: yMEHHUE
pacro3HaBaTh MPOSBICHUS TCOMETPHUCCKUX IMOHATHI, 00hEKTOB U 3aKOHOMEPHOCTEH B
pEATbHBIX JKU3HCHHBIX CHUTYallUSX W TPH W3y4EHUW JPYTUX YYEOHBIX IMPEAMETOB,
MPOSIBIICHUST 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (OpMYyIMpOBaTh HX Ha s3BIKE
FEOMETPUM W  CO3JIaBaTh TIECOMETPHUYCCKHE MOJICIH, TIPUMEHSATh OCBOCHHBIN
TCOMETPUYCCKHAN  ammapar JUis peIIeHds NPaKTHKO-OPHCHTHPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OLIEHUBATH IMOTYYCHHbIE PE3yJIbTATHI.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOTPAMMBI SBJISIETCS BKJIIOUEHUE B KYpC CTEPEOMETPUU
B Hayajle ero u3y4yeHHUs 3aJady, pellaeMblX Ha YpPOBHE HWHTYUTHBHOTO TIO3HAHUA, U
onpenen€HHbIM 00pa3oM OpraHu3oBaHHas paboTa HAjJ HUMHU, YTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYIHPYET NPOTEKAaHWE HMHTYUTHUBHBIX
IIPOLIECCOB, MOTUBUPYET K JANbHEHIIEMY U3yUCHHIO TIPEIMETA.

[Ipennourenue OTAAETCS HAIVISIAHO-KOHCTPYKTUBHOMY METOy OOYy4YeHHs, TO €cCTb
TEOPETUYECKUE 3HAHUSA HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-IPAKTHYECKOMN
NesTeNbHOCTH. Pa3BuTHE MNPOCTPAaHCTBEHHBIX IMPEACTABICHUI y ydalmuxcs B Kypce
CTepEeOMETPHUH MPOBOTUTCS 3a CUET pellleHns 3a7a4d Ha CO3/IaHue MPOCTPAHCTBEHHBIX 00pa30B U
3a/lady Ha OINEPUpPOBaHHE MPOCTPAaHCTBEHHBbIMU oOpazamu. CoznaHue obpas3a MPOBOIUTCS C
OTIOpPO¥ Ha HATJSAHOCTh, & ONEPUPOBAHUE 00PA30M — B YCIOBUSIX OTBJICUEHUS OT HATJIATHOCTH,
MBICJIEHHOTO U3MEHEHHSI €0 UCXOJHOTO COIePIKaAHUS.

OcHoBHbBIE cojaepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MuororpanHukny, «lIpsMbie U MIOCKOCTH B MPOCTpaHCTBe», «Tena BpamieHus», «BekTopsl u
KOOpPJUHATHI B IIpocTpaHcTBe». DopMupoBaHue TOTHYECKUX YMEHUN paclpeieNiieTcsl He TOJIbKO
[0 COJEp)KaTelIbHBIM JIMHUSAM, HO U MO rojaM OOy4YeHHS Ha YpPOBHE CpEAHEro oOuIero
oOpa3oBaHusl.

Cognepxanue oOpa3oBaHHS, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ylbTaTaM OCBOCHUS
pabodeil mporpamMmsbl, pacrpee’EHHbIM M0 ToaM 00y4YeHH s, CTPYKTYPUPOBAHO TaKUM 00pa3om,
9TOOBl ~ OBNAJICHHE TEOMETPUYECKMMH  TIOHATUSAMH W  HaBBIKAMH  OCYILECTBISIOCH
MOCJIEIOBATENIFHO U TOCTYNAaTeNbHO, C COONIOJIEHWEM TMPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHMSI BKJITFOYATHCH B OOIIYIO0 CUCTEMY T€OMETPUIECKUX MPEACTaBICHUN 00yUJaromxcs,
pacmupsisi u yriuyOsis e€, o0pasys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun oTBOUTCS 2 yaca B Hegento B 10 kimacce u 1 yac B Hepento B 11
KJ1acce, BCero 3a ABa roja ooyuenus - 102 yyeOHbIX yaca.



COJAEPKAHUE YYEBHOTI' O KYPCA
10 KJIACC

IIpsiMmble ¥ IIJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NIOHATHUS CTEpeoMeTpuu. Touka, npsimMasi, III0CKOCTh, pocTpaHcTBO. [loHATHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUN CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U CIIEICTBUS U3 HUX.

B3anMHOE pacrionokeHue NnpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, TapaJLIECIbHbIE U
CKpemuBampomuecss npsmsle. IlapamnensHOCTh NpsSMBIX M IJIOCKOCTEM B MPOCTPAHCTBE:
MapaJuleIbHbIE IIPSAMBIE B IMPOCTPAHCTBE; IMAPAUIEIBHOCTh TPEX NPSIMBIX; IAPALIEIBHOCTh
IpsIMOM M IUIOCKOCTH. YTJIBI C COHANPABICHHBIMH CTOPOHAMM; YroJI MEXIy NpPSIMBIMU B
npoctpanctBe.  [lapaimenbHOCTh  IJIOCKOCTEW: — MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX IiockocTel. [Ipocreiinne npocTpaHcTBEHHbIE GUTYPBI HA MJIOCKOCTU: TETPA3P,
KyO, apaJijiesienumne; NoCTpOeHNUE CEYSHUH.

[lepieHAMKYIAPHOCTh MOPSIMOML M TUIOCKOCTH:  MNEPHEHIUKYISPHBIE TPSMbIE B
MIPOCTPAHCTBE, MpPsIMbIE MApaUIeJIbHBIE M IEPHEHIUKYISIPHBIE K IIOCKOCTH, IPU3HAK
NEPIEHIUKYISIPHOCTH IPSAMOM M IUIOCKOCTH, TeOopeMa O MNpsIMOW INEepHeHAUKYJISAPHON
IJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YrOJ MEXKIY HPSIMON M IUIOCKOCTBIO; JABYTPaHHBIM yroul,
JIMHEWHBIN YroJl ABYIrpaHHOro yria. IlepneHauKyisip M HakJIOHHBIEC: PACCTOSIHME OT TOYKH J0
IUIOCKOCTH, PpACCTOSIHWE OT NPSIMOM A0 IUIOCKOCTH, NpOeKUus (GUrypbl Ha IJIOCKOCTb.
[lepneHMKYISIPHOCTD IIJIOCKOCTEN: MPU3HAK MEPIIEHIUKYIISIPHOCTH JBYX IIJIOCKOCTeN. Teopema
0 TPEX MEPIEHAUKYIISIPAX.

MHoOrorpaHHMKH

[loHdATHE MHOrOrpaHHHWKa, OCHOBHBIE JJIEMEHTbl MHOIOTPAaHHUKA, BBIMYKJIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKa MHOTOrpaHHMKA. [Ipu3ma: n-yrojapHas npusma; rpaHu
Y OCHOBaHMS IPU3MBL; NIpsAMasi U HaKJIIOHHAs! IPU3MbL; OOKOBAs U MOJIHAS MOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsiMOYroJabHBIN Mapajuieenunes U ero cBorcrea. [lupamuna: n-yrosbHas
nupaMuia, TpaHd W OCHOBAaHWE NUPAMUJBI;, OOKOBas W TMOJHAS MOBEPXHOCTh MHUPAMUJIBL;
MpaBUJIbHAsT W YyCEUEHHas NupamMuja. OJNEMEHThl MNpu3Mbl W nupamuabl. [IpaBuibHbIE
MHOTOTPaHHUKU: MOHSTHE MPaBUIBHOTO MHOTOIPAHHMKA; MpPaBWIbHAs MPU3Ma U IpaBUJIbHAs
MMpaMuia; MpaBuibHas TPEYrojbHas MUpaMuaa U MpaBWIbHBIN TeTpasap; kyO. [lpencrasnenue
O MPaBWIbHBIX MHOTOTPAaHHUKAaX: OKTa3Jp, JoJAeKa’aAp M ukocayap. CedeHHs NOpU3MBI U
MMUPAMHU/JIBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSMOM, IJIOCKOCTH.
DJIeMEHThl CHMMETPUH B IUpamMuAax, napajieienuneaax, IpaBuibHbIX MHOTOTPaHHUKAX.

Brrunicnenue 3eMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yribsl. [lnomans GoxoBoi
MOBEPXHOCTU U IOJHOW MOBEPXHOCTH MPSAMOM HPHU3MBI, IUIONIAJb OCHOBAHUM, Teopema O
OOKOBOH MOBEpPXHOCTU MpsMOi mnpusMbl. Ilnomans OOKOBOI MOBEPXHOCTH U TOBEPXHOCTH
MPaBWIIBHON MHpaMUIbl, TEOpEMa O IUIOMAAu yceu€HHOW mupamuibl. [lonstue 06 oObEMeE.
OO0BEM UpaMHIbI, TPU3MBI.

ITono6usle Tena B mpocTpaHcTBe. COOTHOLICHHS MEXKIY IUIOIAASIMU TOBEPXHOCTEH,
00BbEMaMHU MOJOOHBIX TEII.

11 KVIIACC

Tesna Bpamenus

Hunuuapuyeckass MOBEPXHOCTb, 0Opa3yrollue IWINHAPUYECKOH TOBEPXHOCTH, OCh
HWIMHAPUYECKOH noBepXxHOCTH. LlunuHap: ocHOBaHMS M GOKOBasi IOBEPXHOCTh, 00pasyromas 1
0Cb; TUIOIA/b OOKOBOH 1 MOIHOM MOBEPXHOCTH.

Konunueckass moBepxXHOCTb, 00Opa3yroline KOHMYECKONH MOBEPXHOCTH, OChb M BepIIMHA
KOHMYECKOW moBepxHOcTH. KoOHyc: OCHOBaHHME M BeplIMHA, OOpasyolas W OCh; IUIOIIAb



OOKOBOI M TMOJIHOW MOBEPXHOCTH. YCEUEHHBIH KOHYyC: 00pa3yloliue M BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: umeHTp, paamyc, IUaMeTp; IUIOIIATb MOBEPXHOCTH cdephl. B3ammuoe
pacronoxenue chepbl U IIIOCKOCTH; KacaTeslbHas TNIOCKOCTh K cepe; iommaas chepsl.

N3o0pakenue Ten BpaleHus Ha III0CKOCTH. Pa3BépTka mUIUHApPA U KOHYCA.

KomOunamuu Ten BpalleHWs U MHOTOTPAHHUKOB. MHOTOTpPaHHUK, OMHUCAHHBIN OKOJO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, WJIH TEJIO BPAIICHUSL.

[Tonsitme 06 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuiesenunena u cineAactBus u3 He€. O0béM 1muiuHApa, KoHyca. O0bEM
miapa ¥ rioimajp chepsl.

[Tono6usie Tema B mpoctpancTBe. COOTHOWICHHS MEKIY IUIOMAASIMU TIOBEPXHOCTEH,
00béMamMu MOJOOHBIX TET.

Ceuenust nuauHApa (MapajjieIbHO M MEPHEHIUKYISPHO OCH), CEUeHUs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIIEe Yepe3 BEPILINHY), CEUeHHUs 1Iapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha muiockocTy U B pocTpaHcTBe. Cll0)KeHUE U BBIYUTAaHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uMcio. PasnoxkeHue BekTopa Mo TPEM HEKOMIUIaHapHbIM BekTopam. [IpaBuio
napajuienenunesna. Pemenue 3aaa4, CBA3aHHBIX ¢ IPUMEHEHHEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpsmoyronpHas cucrema KoopauHar B mpocTpaHcTtBe. Koopaunatel Bektopa. IIpocreimue
3aJauyd B KOOpJAMHATax. Yroil Mexay BekTopamu. CKalpHOE NpPOU3BEJICHHE BEKTOPOB.
Boruncnenue yrioB MeXIy OpSIMBIMU U IIOCKOCTSIMHU. KOOpAMHATHO-BEKTOPHBIN METOJ HpH
pELIeHUH TeOMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIbTATDBI
JIMUHOCTHBIE PE3YJIbTATHI

JIM9HOCTHBIE PE3YJbTAaThl OCBOEHUS TPOrpamMMbl ydeOHOro mpenmera «Maremarukar
XapaKTEPU3YIOTCS:

I'paxxnanckoe BocnMTaHue:

C(OPMHUPOBAHHOCTBIO TPAKAAHCKOW MO3UIMM OOy4alomerocs Kak axkTHBHOTO U
OTBETCTBEHHOI'0 4WIEHAa POCCHMCKOIrO OOIIECTBa, MPEACTABICHUEM O MaTEMaTHMUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TPakIaHCKOTO OOIIecTBa
(BBIOOpBI, OTIPOCHI W TIP.), YMEHHEM B3aUMOJICHCTBOBATh C CONHMAILHBIMA WHCTHTYTAMH B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

IIarpuoTnyeckoe BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTHIO POCCUICKON Ipa’KJaHCKOW UACHTUYHOCTH, YBAKEHUS K MPOLLIOMY
U HACTOSIIIEMY pOCCHICKOW MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHUEM K JOCTHKEHUAM
POCCHICKMX MAaT€MaTUKOB M POCCHUHCKOM MaTEMAaTHYECKOW IIKOJbI, K HCIOJb30BAHUIO ITUX
JOCTHO)KCHHM B IPYTrUX HayKaX, TEXHOJOTHX, chepax SKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHMEM JIyXOBHBIX LIEHHOCTEM pOCCHIICKOro Hapoaa; CHOPMUPOBAHHOCTHIO
HPABCTBEHHOI'0 CO3HAHUS, STUYECKOTO MOBEJACHUS, CBI3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KEHUM HAayKH W JEATEIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKIJIAJA B IOCTPOEHUE
YCTOMYHMBOTO OYAYIIETO.

JCTEeTHYECKOEe BOCIIUTAHME:

ACTETUYECKMM  OTHOIICHHWEM K  MHUpPY, BKIKOYasg OCTETUKY  MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pelIeHuH, pacCyKIEeHUH; BOCIPUUMYHUBOCTBIO K
MaTE€MAaTHYECKUM acCIEeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHME:

cOpPMUPOBAHHOCTHIO YMEHHSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOro M Oe3omacHoro oOpas3a »U3HH, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBbBIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHATUH M OTAbIXA, peryispHas (uznueckas
aKTUBHOCTb); (PU3MYECKOTO COBEPUICHCTBOBAHHUS, IPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
NESATENBHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM ILEHHOCTU TPYAOIIOOUS; MHTEPECOM K Pa3IMYHBbIM
chepam npodeccnoHaNbHOM JESITEeNbHOCTH, CBSI3aHHBIM C MAaTeMaTHUKON U €€ MPUIIOKEHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BbIOOP Oyayiieil nmpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CHOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
caMo00pa30BaHUIO HAa TMPOTSHDKEHWU BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
peLIeHUU IPAKTUYECKUX 3a7]a4 MATEMAaTUYECKON HAIIPABICHHOCTH.

JK0JI0rH4YecKoe BOCIIUTAHME:

c(OPMUPOBAHHOCTHIO JKOJIOTUYECKON KYNbTYpbl, TMOHUMAHHEM BIHUSHUSA COLUAIBHO-
SKOHOMHUYECKHUX IPOLIECCOB HA COCTOSIHUE NPHUPOAHOW U COLMAIBHOW Cpefbl, OCO3HAHUEM
rII00aTbHOTO  XapakTepa  JKOJOTHMYECKMX  MTpoOsieM; OpHEHTalMell Ha  MpUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU U PelIeHus 3ajad B 00JacTU OKpYXAIoIIel cpelpl, MIaHupOBaHUS
MOCTYIIKOB M OLIEHKH UX BO3MOKHBIX ITOCIEACTBUN I OKPYXKAIOLIEH CPEBL.

IleHHOCTH HAYYHOIO NMO3HAHHUA:

C(OPMHUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKH, TOHUMAaHUEM MaTeMaTHYECKON HayKH KakK Cgepbl
YEJIOBEUECKOU NeATEeNIbHOCTH, ITANOB €€ Pa3BUTHUA M 3HAYUMOCTH JJI Pa3BUTHUS LIMBWINA3AIUY;
OBJIQJICHUEM $SI3bIKOM MAaT€MaTHUKW W MAaTE€MaTUYeCKOW KyIbTYypOH KaK CPEICTBOM IO3HAHUS
MHpPA; TOTOBHOCTBIO OCYILECTBJIATh NPOEKTHYHD H  HCCIENOBATEIBCKYIO JEATEIBHOCTh
WHJIMBUIyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATHI



MetanpeaMeTHbIE pe3yJIbTaThl OCBOCHUS MIPOrpaMMbl ydeOHOTO mpeamMera «MaTemMaTnkay
XapaKTepU3yIOTCSd  OBNAJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OCliCBUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBLIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU — Pe2YAAMUEHbIMU
oeticmeusimMu.

1) Ynusepcanvnvle nosnasamenshsie oeticmausi, obecnewusaiom gopmuposarue 6a308vix
KOZHUMUBHBIX NPOYECCO8 00y4arowmuxcs (0ceoenue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUupa,
npuUMeHeHUe 102UeCKUX, UCCLe008ameNbCKUX Onepayutl, yMeHul pabomams ¢ uHgopmayuet).

Ba3oBble 1ornyeckue neicTBus:

® BBIABIATh M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKH MAaTEMaTHYECKHX OOBECKTOB,
MOHATHH, OTHOIICHUU MEXKIY TOHITHIMH, (DOPMYIHPOBATH OMPEICIICHUS TOHSITUM;
yCTaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK Kiaccu(UKaiu, OCHOBAHUS ISt 0000IeHUS
Y CPaBHCHMSI, KPUTEPUH TIPOBOJIUMOTO aHAIIN3a;

® BOCIPHHUMATH, (POPMYIUPOBATH W MPEOOPA3OBHIBATH CYKJCHUS: YTBEPAUTEIHHBIC U
OTpHUIATEIIbHBIC, SMHIYHBIC, YaCTHBIC U OOIIHE; YCIOBHBIC,

® BBISBIIATH MATEMATHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U H ITPOTUBOPEUHS B (haKTax,
TAHHBIX, HAONIONCHUSX W YTBEPXKICHUSAX; NpeIUIaraTh KPUTEPHUU JUTSI BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JleNaTh BBIBOJIBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JCTYKTHBHBIX W WHIYKTHBHBIX
YMO3aKITIOYCHHH, YMO3AKITFOUCHUH 110 aHAJIOTHH;

® [IPOBOJUTH CAMOCTOSTEIIHHO J0Ka3aTeIbCTBA MATEMATHIYCCKUX YTBEPKIACHUN (TIPSAMBIC
U OT TPOTHBHOTO), BBICTpAaMBATh AapryMEHTAIIMIO, TPHUBOJIUTH IMPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KJICHHUS U BBIBOJIBI;

e BHIOMpaTh crmocod pemieHuss y4eOHOW 3ajaun (CpaBHHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BpIoUpaTh HanboJiee MOAXOASIIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICIEHHBIX
KpUTEPHUEB).

Ba3oBble ucciaenoBarebCcKHe NeliCTBHA:

® CIOJB30BaThb  BOMPOCHI  KaK  MCCJIENOBATENbCKMM  MHCTPYMEHT  IO3HAHUS;
(hopmyaupOBaTh BOMPOCH], (PUKCUPYIOIIHE MPOTUBOPEUHE, MPOOIEeMY, YCTaHABINBATh
HUCKOMOE U JaHHOe, (OpMHUPOBATh THUIIOTE3y, APryMEHTUPOBATH CBOIO IO3UIIHUIO,
MHEHUE;

® T[POBOJUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIA OSKCIIEPUMEHT, HCCIECJOBaHUE IO
YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHU4ecKoro oObeKTa, SBIEHHS, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEX 1y 00ObEKTaMH, SBJICHUSMU, IPOIIECCAMU;

e caMOCTOATENbHO (OopMynupoBaTh O00OOIIEHHMS U BBIBOJABI IO  pe3ylibTaTaM
MPOBEIEHHOTO HAOIIOJCHUSI, UCCIICIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yNbTaTOB, BBIBOJOB U 0000IIEHU;

® [IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIABUTATH MIPEANOIOKECHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmeii:

® BBIABIATH JehUIUTHI WH(OPMAIIUHU, JAHHBIX, HEOOXOAUMBIX JIJIsl OTBETa HA BOIPOC U
JUIS PEIICHUS 3a/1a4H;

e BbIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3NIMYHBIX THIIOB, aHAJIU3UPOBATH,
CUCTeMAaTHU3UPOBATh U HUHTEPIPETHPOBATH WH(MOPMAIUIO PA3TUYHBIX BUAOB U (POpM
MIpe/ICTaBJICHHUS;

® CTPYKTypuUpoBaTh WHQPOpPMAIUIO, TPEACTaBIsATh €€ B  pPa3IUYHBIX  QopMmax,
WJUTIOCTPUPOBATH TpadhUIECKH;

® OIGHMBATh HAAEKHOCTh HH(OPMALMK IO CAMOCTOSTENHHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) VHnueepcanvhvie KomMmyHuKamuenvle oelicmsus, obecneuusarom c@opmuposaHHoCcms

COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

Oo0menne:



BOCIPUHUMATH U (POPMYTUPOBATH CYXIECHUS B COOTBETCTBHU C YCIOBUSAMU U IEISIMHU
oOIIeHHUsA; SICHO, TOYHO, T'PAMOTHO BBIpAXKaTh CBOIO TOYKY 3pEHUS B YCTHBIX H
MIMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 10 X0y PELIeHMs 3ajaul, KOMMEHTHPOBATh
IIOJy4ECHHBIN pe3ysbTart;

B X0JIe 00CYKJICHUS 3a]]aBaTh BOIIPOCHI 0 CYIIECTBY 00CYKIaeMON TEMBbI, IPOOIEMBI,
pelmlaeMoil  3ajaud, BbBICKA3bIBaTh UJEH, HAICJIEHHbIE HAa IIOMCK PEILIEHUs;
COMOCTABJIATh CBOU CYXKICHHUS C CYXKJIEGHUSMU JPYTMX YYacTHMKOB JHajora,
oOHapyXUBaTh Pa3IMYMe U CXOJCTBO MO3UIIHIA; B KOPPEKTHOU popme GopMyaHpoBaTh
pasHoIJIacusi, CBOM BO3paKEHMS,;

MIPE/ICTaBIATh PE3YNIbTaThl PELICHUS 3a7auu, IKCIEPUMEHTA, UCCIEA0BAHUSA, IPOEKTA;
CaMOCTOSTENIEHO BBIOMpPATh (popMaT BBICTYIUICHHS C Y4€TOM 3a/ad IMPE3CHTAMH U
0COOEHHOCTEN ayAUTOPHH.

CoTpyanunuecTBo:

MIOHMMAaTh M HMCHOJb30BaTh MPEUMYILECTBA KOMAaHIHOW M MHAMBHUIYaIbHOU pPabOTHI
IIpM pelIeHUH Y4eOHbIX 3aJay; MpPUHUMATh LEJdb COBMECTHOW JEsTEeNbHOCTH,
IUIAaHUPOBATh OPraHM3alMI0 COBMECTHOM paloOThl, pacmpelnensTb BHUABI pPadoT,
JIOTOBApUBATHC, OOCYXKJIaTh TpOLIECC M pe3ynbTaT paboThl; 0000IIaTh MHEHHUS
HECKOIBKHUX JIFOJIEH;

y4acTBOBATh B TPYNIOBBIX (popmax paboThl (00Cyk1eHUsI, 0OMEH MHEHUN, «MO3TOBBIE
HITYPMb» M HHBIE); BBIIOJIHATH CBOIO YacTh pPabOThl M KOOPAUHUPOBATH CBOU
JNEeUCTBUS C IPYTMMH YWiIEHAMHU KOMaH/bl; OLIEHUBATh KAYECTBO CBOET0 BKJIaJa B 00U
MIPOJIYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMO/ICHCTBUSI.

3) Vuusepcanvuvie pecynamusnule oeticmaus, obecneuusaiom opmuposanue CMulCl08bIX
VCMAHOBOK U MHCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuszanms:

COCTaBIIATH IUIaH, AITOPUTM pEIICHU 3a/1a4uM, BEIOUPaTh crioco0 peuieHus ¢ yuéTom
HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTUPOBATh BapUaHThl PeLIEHUI ¢ y4€TOM HOBOM MH(OpMAaLINHL.

CaMOKOHTPOJIb:

BIaJIeTh HAaBbIKAMM IO3HABATEJIbHOM peQIEeKCUM KaK OCO3HAHUS COBEpLIAeMbIX
JNEUCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yibTaTOB; BIJAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJI Ipoliecca M pe3yinbTaTa pPELIeHHs MaTeMaTH4ecKOon
3aJauuy;

IPEIBUAETh TPYIHOCTH, KOTOPble MOTYT BO3HHUKHYTb NP PEIICHUH 3a7a4H, BHOCUTb
KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIbCTB, JAHHBIX, HAWICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBATb COOTBETCTBHUE pe3yJabTaTa LEJIW U YCIOBUSAM, OOBSICHATH NPUYMHBI
JOCTH)KEHUS] WJIM HEJIOCTH)KEHUSl Pe3yJIbTaTOB JIEATENbHOCTH, HAaXOIUTh OIIMOKY,
J1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI

10 KJIACC

OHepI/IpOBaTB MOHATUAMU: TOYKA, IIpsAMast, IIOCKOCTb.
HpI/IMCHHTL AKCUOMBI CTCPCOMETPUHN U CIICACTBUA U3 HUX IIPU PCIICHHUU I'COMCTPUUCCKUX

3agad.

OnepupoBaTh MOHATUSMU: MAPAJUIEIBHOCTh M MEPHEHIUKYISIPHOCTh MPSAMBIX U
MIOCKOCTEH.

KnaccuduimpoBars B3auMHOE pacIoyioKeHNE MPSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE.

OnepupoBaTh MOHATUAMHU: JBYI'PAaHHBI yroj, TpaHWd ABYTPAHHOTO yria, pedpo
JIBYTPAHHOTIO yIia; JMHEHHBIN yroa ABYrPaHHOTO yIiia; TpaayCcHas Mepa IBYTPaHHOIO yTJa.



OnepupoBaTh MOHATUSIMH: MHOTOTPAHHHK, BBIMYKIBIA W HEBBIMYKJIBIH MHOTOTPAHHUK,
3JIEMEHTHI MHOTOTPaHHUKA, PaBUJIbHBIA MHOTOT PAHHUK.

Pacrnio3HaBaTe OCHOBHBIC BHJIbI MHOTOTPAHHUKOB (MHMpaMU[a; MPH3Ma, MPSMOYTOJbHBIN
napajuiesienumnes, Kyo).

KnaccuduimpoBare MHOTOTpaHHUKH, BBIOMpas OCHOBaHHS i KJIacCH(UKALUN
(BBIMMyKJIBIE ¥ HEBBINYKIBIE MHOTOTPAHHWKH; TPAaBUJIbHBIE MHOTOIPAHHUKH, TMPSIMbIE H
HAKJIOHHBIE TIPU3MBI, TTAPAJUICIICTIUIICbI ).

OmnepupoBaTh NOHATUSAMH: CEKYIasl INIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB.

OOBACHATH MPUHLMIIBI IOCTPOEHUS CEUEHUH, UCTIOIb3Yysl METO/1 CIIE/I0B.

CtpouTh ceueHUs] MHOTOTPAaHHUKOB METOJOM CIIEAOB, BBIOJIHATH (BHIHOCHBIE) TUIOCKHE
YEePTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemrate 3amaun Ha HaxOoXIEHHE TEOMETPUYECKHX BEIWYMH 10 oOpa3lmaM WiIH
QITOPUTMaM, TPHUMEHsS HW3BECTHBIC AHAIMTHYECKHE METOJbl TpPH PEIICHWH CTaHAApPTHBIX
MaTeMaTHYeCKUX 3aad Ha BBIYHCICHHE DPACCTOSHUN MEXTy IBYMs TOYKaMH, OT TOYKH IO
MPSIMOH, OT TOYKH JIO TJIOCKOCTH, MEXIY CKPEIINBAIOIIMMHUCS IPSIMBIMHU.

Pemrate 3amaun Ha HaxoXKJIEHHE TEOMETPHUYECKMX BEJIHMYMH MO oOpasiam Win
QTOPUTMaM, TPHUMEHsSI HM3BECTHBIC AHAIMTHYECKHE METOJbl TpPU PEIICHWH CTaHAAPTHBIX
MaTeMaTUYeCKUX 3a7[ad Ha BBIYMCICHHE YIIIOB MEXIY CKPEUIMBAIOIIUMUCS MPSIMBIMH, MEKIY
MPSIMOH U TUIOCKOCTBIO, MEXKTY TUIOCKOCTSIMHU, IBYTPAHHBIX YTJIOB.

Boraucnare 00bEMBI B IIJIOMIAIN TIOBEPXHOCTEH MHOTOTPAaHHHUKOB (TIpU3Ma, MUpaMu/Ia) ¢
npUMeHeHHeM (GOPMYI; BBIYHCISITH COOTHOIIEHHS] MEXIy IUIOMAAsIMU TTOBEPXHOCTEH,
00BEMaMH TIOOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHSATHSIMH: CHMMETPUS B TPOCTPAHCTBE;, IIEHTP, OCh M IUIOCKOCTh
CUMMETPUH; LEHTP, OCh U TUNIOCKOCTh CHUMMETPHUH (DUTYPBHI.

W3Bnekarb, npeoOpa3oBeIBaTh U UHTEPIPETUPOBATh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX QUrypax, MPeJACTaBICHHYIO Ha YePTEeKax U PUCYHKAX.

[IpumensTs reomerpuueckue (axkTbl Ui pEUICHUS CTEPEOMETPHUYECKHUX 3ajad,
MIPENIOaraloMX HECKOJIbKO IIaroB PELICHUs, €CU YCIOBUS NMPUMEHEHHUS 3aJaHbl B SBHOM
dbopwme.

[IpumeHsaTh MpocTeilne MporpaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBbI IIPU PEIIEHUU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTH mpHUMEpPHl MAaTEMaTHYECKHX 3aKOHOMEPHOCTEHl B MpHUpOJAE U KHU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IpumeHsTh MOJydeHHBbIE 3HAHUS Ha MPAKTUKE: aHAIM3HPOBATh pealibHble CUTYallMH U
MPUMEHSITh U3YYEHHbIE TIOHSITUS B  MPOLIECCE [OUCKA  PpEHICHUs MaTeMaTU4YecKu
chopMynupoBaHHON MpoOIEeMBbl, MOJECIUPOBATH pPEalbHbIE CUTyallMd Ha S3bIKE T'€OMETPUH,
UCCIIEIOBaTh MOCTPOCHHBIE MOJENN C HCIOJIb30BaHHEM TI'€OMETPHUYECKUX TMOHATUU U TEOopeM,
anmapara anreOphbl; perarh NPaKTUYeCKUE 3a1a4H, CBI3aHHBIE C HAX0XKJACHUEM IeOMETPUUECKUX
BEITUYHH.

11 KVIIACC

OnepupoBatb MOHSTUAMMU: LWIAHIPAYECKAs MIOBEPXHOCTb, oOpazyromue
LWIMHAPUYECKOHN MOBEPXHOCTH; MIINHAP; KOHUYECKask OBEPXHOCTb, 00pazyrolne KOHUYECKOn
MOBEPXHOCTHU, KOHYC; ChepruuecKasi HOBEPXHOCTb.

Pacnio3HaBatk Tena BpaiieHus (LMIMHADP, KOHYC, chepa u map).

OOBACHATH CIIOCOOBI MOJTyYSHHUS TEJl BPALLICHHS.

KnaccugumnupoBaTb B3aMMHOE pacofioxkeHue chepbl U MIOCKOCTH.

OnepupoBaTh NOHATUSMHU: IIAPOBON CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA CETMEHTA;
LIapOBOM CJIOH, OCHOBAHHUE IIAPOBOTO CJIOS, BBICOTA LIIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbruncnare 00bEMBI U TUIOIIAAM MOBEPXHOCTEH TN BpalleHUs, T€OMETPUUYECKUX TeNl C
pUMeHEeHHEeM (pOpMYIL.

OmnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIUCAHHBIA B cdepy U OMHCAHHBIH OKOJIO
cdepsl; chepa, BOUCAHHAS B MHOTOTPAHHHK HITH TEJIO BPAIICHUS.



BbIuucasTe COOTHOILIGHUSI MEXY IUIOIIAJIMH MMOBEPXHOCTEH U 00bEMaMu IO JOOHBIX
Tel.

N3o0paxxkaTe u3ydaemble (GUTYpbl OT PYKH M C TPUMEHEHHEM IPOCTBHIX YEePTEKHBIX
HHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeIl BpaIICHUSI.

W3BnekaTh, HHTEPIPETUPOBATH U NPe0OPa30BhIBaTh MH(YOPMAIIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEACTaBICHHYIO Ha YePTekKaxX U PUCYHKAX.

OnepupoBarh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BremonaaTe HeﬁCTBHﬂ CJIOKCHHMA BCKTOPOB, BBIYUTAHUA BCKTOPOB U YMHOXKCHUS BCKTOpa
Ha 4YUCII0, OOBSACHATh, KAKUMU CBOMCTBAMU OHU O0JIaIatoT.

[IpuMeHATs MpaBWIIO NapAIIIEIEUIIEAA.

OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYINb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJ MEXKIy BEKTOPAMH, CKaJSIPHOE
IMPOU3BCACHUC BEKTOPOB, KOJUIMHCAPHBIC 1 KOMILIIAHAPHBIC BEKTOPHLI.

Haxonnute cymMmy BEKTOPOB U NPOU3BEACHHUE BEKTOPA HA YUCIIO, YTOJ MEXKIY BEKTOPAMH,
CKaJIApHOC MPOU3BCACHUC, PACKIIAAbIBATL BEKTOP IO ABYM HCKOJIJIMHCAPHBIM BEKTOpPaM.

3anaBaTh INIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPINHAT.

[IpumensTs reomerpuueckue (akThl Uil pELIEHUS CTEPEOMETPUYECKHX  3ajad,
MPEANOJIArarolUX HECKOJBKO IIArOB PELICHUS, €CIM YCIOBHS NPUMEHEHHs 3aJlaHbl B SIBHOM
dbopwme.

Pemars HpOCTeI\/’IIHI/Ie reoOMETPUICCKUC 3aa4u Ha IPUMCHCHHUEC BEKTOPHO-KOOPAUMHATHOTO
METO/A.

Pemare 3amaunm Ha [OKa3aTeNbCTBO MAaTEMaTHMYECKHX OTHOLICHHMM M HAaXOXKIECHUE
reOMETPUYECKUX BEJIMYMH MO 00pa3laM MM alropuTMaM, IMPUMEHssE U3BECTHbIE METOMbl IpU
PEILIECHNN CTaHAAPTHBIX MaTEMaTHYECKUX 3a1a4.

[IpuMeHATh MpOCTEHIINE NMPOTPaMMHBIE CPEACTBA M IEKTPOHHO-KOMMYHUKALIMOHHBIC
CUCTEMBI IIPH PEIIECHUHU CTEPEOMETPUUECKUX 3aad.

IIpyBoauTe mIpUMEpPHl MAaTEMaTUYECKMX 3aKOHOMEPHOCTEM B IIPUPOAEC M JKU3HH,
pacrno3HaBaTh IPOSIBJICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IpuMeHATh NOJIydeHHBIE 3HAHUS Ha NPAKTUKE: aHAJIW3UPOBATh PEAIbHBIE CUTyallUd U
IPUMEHATh  U3YYEHHBIE TIOHATHA B  IIPOLIECCE IIOMCKA  PEIICHUS  MaTeMaTH4eCKd
c(OpMyJINPOBaHHOW MpOOJIEMBl, MOJEIUPOBATh pPEAIbHbIE CUTYyallMd Ha SI3bIKE T'€OMETPHH,
HCCJIEI0BaTh IIOCTPOCHHBIE MOJEIN C HCIOJIB30BAHUEM TI'€OMETPUYECKUX IOHATHH U TEOpEM,
anmapara anredpsl; perarb IpakTHYeCKUe 3aJjauil, CBSI3aHHbIE ¢ HaXOKICHUEM T'€OMETPUY €CKUX
BEJIMYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbl padoThbI
pecypchl
bubmmoreka [{OK
1 B 1
BEAICHHE B CTEPCOMETPHIO 0 https://m.edsoo.ru/1c209e37
) [Ipsimble ¥ IIIOCKOCTH B MPOCTPAHCTBE. > 1 bubmuorexa [JOK
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NPSAMBIX U 12 bubnuoreka [JOK
IJIOCKOCTEHN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 VYTl MKy NPAMBIMU U TIIOCKOCTSIMU 10 1 hitps://m.edsoo.ru/1c209¢37
bu6mmoreka [JOK
5 M 11 1
HOTOTparHHI https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
6 06 1
MBI MHOTOTPAHHHIKOB ? https://m.edsoo.ru/1c209e37
bubmuoreka [JOK
7 [ToBTOpEHME: CeUeHUs], paCCTOSHUS U YTJIbl 4 1
https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0




11 KVIACC

Koun4yecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcbl
bubmmoreka [IOK
1 T 12
¢J1a BpalleHiA https://m.edsoo.ru/1¢209e37
i bubmuorexa [JOK
1
2 Obnemb1 Ten > https://m.edsoo.ru/1¢209e37
3 BekToprs!l 1 KOOpAMHATEI B IIPOCTPAHCTBE 10 1 bubmmorexa [OK
p P poctp https://m.edsoo.ru/1¢209e37
4 [ToBTOpeHue, 0600IICHNE, 7 | bu6mmoreka [IOK
cUcTeMaTu3alys 3HaHUu! https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
N KonuyecTBo 4acoB Jlata DuekTpoHHbIe HU(POBbIE
o T
Tema ypoxa Kontpoabusie | IIpakTnueckue o0pa3zoBaTeJbHbIE
n/n Bcero HM3y4YeHHA
padoTsl padoTsI pecypchbl
OCHOBHBIE TIOHSTHS CTEPSOMETPUH: TOUKA,
npsiMasi, TNTOCKOCTh, POCTpaHcTBO. [IpaBuia
1 p 5 pocTp 6 P 1 bubaunoreka [JOK
HM300payKEeHHUS Ha PUCYHKAX: N300paKECHUS
P . PHCYH P https://m.edsoo.ru/aecc77cd
IIOCKOCTEH, MapasuIeIbHBIX MPSIMBIX
(OTpe3KOB), cepeMHBI OTPE3Ka
[TonsaTus: mepecekaronyecs mioCKOCTH, bubmuoteka IIOK
2 1
nepeceKaronuecs npsMas U IoCKOCTh https://m.edsoo.ru/2d8a9¢99
3 ITonsaTus: mepecekaronyecs mioCKOCTH, | bubnuoteka IIOK
niepeceKaroIurecs mpsMasi 1 mIoCKOCTh https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOI'OI'paHHHUKAMH,
4 5 P | bubanoreka [JOK
n300pakeHre MHOTOIPAaHHUKOB Ha PHCYHKAaX,
P P pucy https://m.edsoo.ru/a63959ed
Ha MPOCKLMOHHBIX YepTenax
HauanbHble cBeeHUs 0 KyOe ¥ MUpaMUIe, ux
5 A3BE one Ce}; P | bubanoreka [JOK
BEPTKU U Mojenn. CeueHust
basep https://m.edsoo.ru/b30dff38
MHOT'OTPaHHHUKOB
HauanbHble cBeeHus 0 KyOe ¥ MUpaMuie, ux
6 N C y pamiz 1 bubanoreka [JOK
a3BépTku u Moaenu. CeueHust
basep https://m.edsoo.ru/3d8ffd32
MHOT'OTPaHHHUKOB
IToHsITHE 00 AKCMOMATHYECKOM ITOCTPOEHUN
7 P | bubnuoreka I[JOK
CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUU U
P P P p https://m.edsoo.ru/Occ5cdfe
CIIEJCTBUS U3 HUX
IToHsITHE 00 AKCHOMATHYECKOM ITOCTPOEHUH
8 CTepEOMET aKCHOMBI CTEpEOMeE ; 1 brbmmorexa [IOK
T METPHUH: aKCHOMEI CT! METPUH U
P P P P https://m.edsoo.ru/239¢8cb4
CIIEJICTBUS U3 HUX
IToHsITHE 00 AKCHOMATHYECKOM ITOCTPOEHUH
9 epcoMeT encoMe P | bubamorexa [JOK
CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUH U
PEOMETP PEOMETP https://m.eds00.ru/65¢6b106
CIIEJICTBUS U3 HUX
10 [ousTHE 00 AKCHOMATHYECKOM MTOCTPOCHUH 1 Bubmmoreka [IOK




CTCPCOMCTPUUN: AKCUOMBI CTEPECOMCTPUN U
CICACTBUA U3 HUX

https://m.edsoo.ru/258fc245

Bzanmnoe PACIIOIOKCHHUC MPAMBIX B

bubanorexa [JOK

11 :
HIPOCTPANETRE: TEpECeralomuecd, https://m.edsoo.ru/1a2520f6
rapaieJbHbIE ¥ CKPEIIUBAIOLINECS TPSMbIE
H N
2| npoctpariere: mapuicasie npasic bimorera LIOK
POCTPAHETBE: Tiap b https://m_edsoo.rw/93ad36b3
MIPOCTPAHCTBE; MAPAIIIETBHOCTD TPEX MPSIMBIX
5 Eapanne;ms}oc.m; npameBz nizcgoﬂc;ef;l 1;; BuGmiorexa LIOK
POCIPAHCTRE: LIAPAILICIBHOCTS IPAMO https://m.edsoo.ru/ee1d19b9
TUIOCKOCTH
14 Vbl ¢ coHanpaBIeHHBIMUA CTOPOHAMU Brbmorexca HOK
P P https://m.edsoo.rw/9f4071b9
I Vron Mex OCTDAHCTRE bubaunoreka [JOK
T M IIpsAMBIMU B IT HCTB
VI MERAY TP poctP https://m.edsoo.ru/fe733862
16 Yron Mexay npsAMbIMU B TPOCTPAHCTBE Brbmorexca HOK
Ay ip pocTp https://m.edsoo.ru/2935a9a0
17 [TapanmienbHOCTE TIOCKOCTEN: apajiebHbIe bubnuoreka I[JOK
TUIOCKOCTH https://m.edsoo.ru/2e18{255
18 CgoiicTBa mapauie OCKOCTeH BnGamorexa LIOK
BONCTER HApAIICIBHBIX THIOCKOCTEH https://m.edsoo.ru/e504d656
[Ipocreiitiue npocTpaHCTBEHHbIE (HUTYPBI HA bubnunoreka I[JOK
19
IUIOCKOCTH: TETPadp, KyO, mapaiesenurne/ https://m.edsoo.ru/4a28dc02
20 o . bubanoreka [JOK
OCTPOCHHE CEHCHIH https://m.edsoo.ru/1d434dOf
Bubmmoreka IIOK
21 I1 i
OCTPOCHHE CCUCHIH https://m.edsoo.ru/ec26fe5d
K 0 "IT
p | o e
[UIOCKOCTH B HpOCTP i{"TB - APAIISIBHOCTD https://m.edsoo.ru/9a0a9%e56
MPSIMBIX U TIOCKOCTEH
” [eprieHAUKYIAPHOCTD MPSIMON U TUIOCKOCTH: Bubmmoreka LIOK
MIEPIICHANKYIISPHBIE TIPSIMBIE B IPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
o IIpsimble napamiensHble U Bbubnmnoreka [IOK
MEPIEHAUKYIISIPHBIE K MTIOCKOCTU https://m.edsoo.ru/0acl1c95
25 IIpsiMble mapanenbHble U Bubmmoreka [IOK




NEPHNCHANKYIIAPHBIC K INIOCKOCTH

https://m.edsoo.ru/ba545966

2% [Ipu3Hak nepneHAuKyIIPHOCTU IPAMOU U Bubnmnoreka [TOK
TUIOCKOCTH https://m.edsoo.ru/f85bfc46
27 [Ipu3HaK nepneHAuKyIIPHOCTH NPIMOU U Bubnmnoreka [TOK
IIIOCKOCTH https://m.edsoo.ru/79165d15
23 TeopeMa o mpsAMOii epHeH IUKYIIPHON bubnmnoreka [JOK
IIIOCKOCTH https://m.edsoo.ru/635¢5087
29 TeopeMa o mpsAMOii EepHIEeH TUKYISIPHON bubnmnorexa [JOK
IIIOCKOCTH https://m.edsoo.ru/bd3745f8
30 TeopeMa o mpsAMoii epreH TUKYIIPHON bubaunorexa [JOK
IIIOCKOCTH https://m.edsoo.ru/7d18834b
[epnenauKynsp 1 HAKJIIOHHBIE: PACCTOSHUE
31 oT IT)oqxg ;[oynnr;cxocm, paCCTOSII)HI/IC oT Bubmorexa [1OK
. https://m.edsoo.ru/33c477d3
NpsAMOHN 10 IJIIOCKOCTU
IlepnieHauKyJIIp U HAKJIIOHHBIE: PACCTOSIHUE
32 oT zoqxg noynnlc))cxocm, paCCTOSII)HI/IC oT Bubmorexa [1OK
. https://m.edsoo.ru/66fefadd
MIPAMO¥ JI0 TIOCKOCTH
[lepnienanKyIIsIp 1 HAKJIOHHBIE: PACCTOSHUE
33 oT liom(s z[oynnlc))cxocm paCCTO}}I)HI/Ie oT Bubmorexca HOK
. ’ https://m.edsoo.ru/a5b7b8e3
MIPAMO¥ JI0 TNIOCKOCTH
[lepnienanKyIIsIp M HAKJIIOHHBIE: PACCTOSHUE
34 oT lToom(s uoynnzcxocm paCCTo;}I)HI/Ie oT Bubmorexa HOK
. ’ https://m.edsoo.ru/dbee22bc
MIPAMO¥ JI0 TNIOCKOCTH
35 YTIIBI B IPOCTPAHCTBE: YOI MEXKIY MPSIMOI U bubnunoreka I[JOK
IUTOCKOCTBIO https://m.edsoo.ru/6b61b2b4
JByrpaHHbIil yroi, JUHEHHBIN yroia bubnuoreka I[JOK
36
JIBYTPAHHOTO yIia https://m.edsoo.ru/5fa0b3ce
37 JByrpaHHbIil yroi, JUHEHHBIN yroia bubnuoreka I[JOK
JIBYTPAHHOTO yTia https://m.edsoo.ru/c7c777ed
18 [epreHANKYIPHOCTD TNIOCKOCTEH: MPU3HAK Bubmmoreka LIOK
TIEPIICHANKYIISIPHOCTH ABYX TIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 [eprieHANKYIAPHOCTD TNIOCKOCTEH: MPU3HAK Bubmmoreka LIOK
MEPHEHIUKYISIPHOCTH JBYX IUIOCKOCTEH https://m.edsoo.ru/ed9e2a8e
40 IleprnenAMKyIAPHOCTD INIOCKOCTEN: MPU3HAK Bbubnmnoreka [IOK

TICPIICHANKYIIAPHOCTH ABYX IUIOCKOCTEH

https://m.edsoo.ru/ba75dc57




bubaunorexa [JOK

41 Teopema o TpEx nepreHANKYIspax
P P P PP https://m.edsoo.ru/e4972cdc
4 T . Bubmoreka [IOK
eopeMa 0 TPEX MePIIeHIUKYIIpax
PeNa 0 Tpex HEpHEHAMITAD https://m.edsoo.ru/52188a7d
13 T . Bubmoreka [TOK
eopeMa 0 TpEX MEePIIeHIUKYIIpax
eV 0 Tpex HEpHEHAMIAD https://m edsoo.ru/9f246736
KontponpHas padora mo reMam
44 "TlepnieHAMKYIAPHOCTD MPSIMBIX U bubnmnorexa [JOK
mockocTe" 1 "YTiIsl MeXAY NPSIMBIMU U https://m.edsoo.ru/5b971ef3
MJIOCKOCTSIMU"
[ToHsATHE MHOTOTpAaHHHUKA, OCHOBHBIC
45 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKIIbIE U Bubmuoreka [TOK
HEBBITYKJIbIe MHOTOTPaHHUKH; Pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOTOTPaHHHUKA
[Tpusma: n-yronpHas Ipu3Ma; TpaHu U
OCHOBAHUS MPU3MBIL; MPsIMasi U HAKJIIOHHASI Bubmuoreka [TOK
46
MIPU3MbI; OOKOBAs U MOJIHAS TIOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
TIPU3MBI
[Tapamnenenumen, NpsMOYTOIbHBIHA bubnuoreka I[JOK
47 N
TapaJuIeNeuIe]] U ero CBOCTBa https://m.edsoo.ru/8a7be683
[Mupamumga: n-yronpHas mUpaMuia, TPpaHu U
43 OCHOBAHHUE MUPAMUJIbI; OOKOBAsSI U MOTHAS bubnunoreka I[JOK
MTOBEPXHOCTH MUPAMHUIBL; IPAaBUIbHAS U https://m.edsoo.ru/fblcd0as
yceuéHHasl nupaMuIa
[IpaBrIBHBIE MHOTOTPAHHUKH: ITOHSATHE
MIPABIJIFHOTO MHOTOTPAaHHHUKA; TPaBIIIbHAS
49 P P P bubnuoreka I[JOK
MpU3Ma U IpaBUIIbHAS THPAMHUTIA;
P P pamitz https://m.eds0o.ru/074c8865
MpaBIIIBHAS TPEYrOIbHAS IHPaAMUIA U
MIPaBIIIBHBIN TETPadap; Kyo
[IpencraBnenne o MpaBUIHHBIX
50 pollo a a op as, OJIeKand bubmmorexa LIOK
MHOTOTPaHHHUKAX: OKT , Ki u
P AP, AGLEKANIP https://m.edsoo.ru/a0fdd5bf
HKOCadIp.
CuMMeTpus B IPOCTPAHCTBE: CUMMETPHUS
5] OTHOCHUTENIbHO TOUKH, MPSIMOM, TNIOCKOCTH. Bubmmoreka [IOK

DIIeMEHTHI CUMMETPHUU B IUpaMUJax,
napauiejenureaax, npaBuIbHbIX

https://m.edsoo.ru/b9e777d9




MHOT'OIrpaHHHUKax

Brruncienue smemeHTOB MHOT'OI'PaHHHUKOB!

bubanorexa [JOK

52 p€Opa, muaroHau, yritbl https://m.edsoo.ru/6¢cdbecef
[Tnomans GOKOBOI MOBEPXHOCTH U TTOJTHOM
53 MIOBEPXHOCTH NPSMOM NPU3MBI, IUIOIAAb bubnmnorexa [JOK
OCHOBaHUH, TeopeMa 0 OOKOBOW OBEPXHOCTH https://m.edsoo.ru/37d84157
MIPSIMOM TPU3MBI
[Tnourans 6OKOBOM MOBEPXHOCTH U
54 TIOBEPXHOCTH MPaBUWIBHON MUPAMUIBI, bubaunorexa [JOK
TeopeMa o IO OOKOBOW TTOBEPXHOCTH https://m.edsoo.ru/5603e30b
yCeuEHHOM MUPaAMUJIBI
55 KonrponbHas pabora o teme bubaunorexa [JOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
. Bubmuoreka [IOK
36 Honsie 06 00nEme https://m.edS(];E).ru/7ad0020b
.. Bubmuoreka [TOK
> ObwEm mpavize! https://m.edS(];E).ru/235171b3
58 OO0BbEM IMpaMUJIBI Bubmorexca HOK
https://m.edsoo.ru/f47dfefd
59 O06BéM MpamMuIs! Bubmorexa HOK
https://m.edsoo.ru/79¢10312
. bubnunoreka I[JOK
60 OOBEM mHpamHL! https://m.edsc]i).ru/2faadc3f
61 O06BEéM IpU3MBI Bubmmorexa HOK
https://m.edsoo.ru/79853608
. bubnuoreka I[JOK
62 OOnEM mpH3ME https://m.edS(];E).ru/I6:053890
. Bubnmuorexa IIOK
03 ObnEM mpH3ME https://m.edS(])_E).ru/482d3f51
64 Kontpomnsras padora o teme "O0BEMBI Bubmmoreka LIOK
MHOTOTPaHHHUKOB" https://m.edsoo.ru/28a6573¢
o | e e s
https://m.edsoo.ru/098bedad
MHOTOTpaHHHKE
66 [ToBTOpeHue, 0000IMIEHIE CHCTEMATH3AIIHS Bubmmoreka [IOK




3HaHUH. Beraucnenue paccTosHUN: MeXay
JBYMS TOYKaMH, OT TOYKH A0 NPSIMOM, OT
TOYKH JI0 IIIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMHUCS TPSIMBIMU

https://m.edsoo.ru/f7792ba9

67 HroroBas KOHTpoNbHAs paboTa 1 Brbmmorexca HOK
https://m.edsoo.ru/b9146bc0
IToBTOpeHue, 0000IIECHIE CUCTEMATH3AITHS
3HaHUI. BeIUnciieHne yriioB: Mex,
68 CKpEIMBAIOIIIMHUCS HYZMHMI/I M:)I};)l 1 bubmorexa HOK
“pei P » MEAILY https://m.eds00.ru/56765¢8b
MPSIMOM | TUTOCKOCTBIO, ABYTPAHHBIX YIJIOB,
YTJIOB MEXY TUTOCKOCTAMH
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68




11 KJIACC

KoanuecTBo 4acoB

DJIeKTpOHHBIE NH(POBLIE

Ne Jara
Tema ypoxa KontpoabHbie | IIpakTuyeckue o0pa3zoBaTeJbHbIE
n/n Bcero HM3y4YeHHS
padoTsl padoTsl pecypchbl

1 Cdepa u map: neHTp, paguyc, TUaMeTp; 1 Bubmoreka [TOK
TUIONIA b TIOBEPXHOCTH C(hephI https://m.edsoo.ru/0341bc2b
BzaumHuoe pacrionoxenue chepsl u

2 nnocxocm'pxacaTenLHaa rm?;ciocn) K 1 Brbmorexca HOK

’ https://m.edsoo.ru/bed12a43
cdepe; mwionams cheps

3 W300pakerue cdepsl, I1apa Ha MIOCKOCTH. 1 bubmuoreka [IOK
Ceuenus mapa https://m.edsoo.ru/bc15f7{2
Hunuuapuyueckast MOBEPXHOCTb,

4 o0pa3yroliye HUITHHIPUY eCKON | bubmuoreka [IOK
TTOBEPXHOCTH, OCh IIMIHHAPHIECKON https://m.edsoo.ru/6054b8cl
MIOBEPXHOCTH

WIMHIP: OCHOBAHUS M OOKOBast
5 I_Io € ﬂrz)c obpas3 ast 1 oc ouia 1 bubamorexa [{OK
TIOBEPXHOCTH, 11ast ¥ OCh; ILT b
pxd PasyIo e https://m.edsoo.ru/188f6216
OOKOBOII ¥ MOJHON MTOBEPXHOCTH
N300pakeHne NMINHAPA HA TNIOCKOCTH.
Pa3Béprka nnnmunapa. CeueHus MUIHHIPA bubnunoreka I[JOK

6 N 1
(TIOCKOCTRIO, TApAJUIEIEHON HITH https://m.edsoo.ru/016e25eb
MePHeHANKYISIPHON OCH IIMITHH/IPA)

Konunueckas moBepxHocTh, 00pa3 ne

7 . p pasyIom | bubanorexa [JOK

KOHHUYECKOM TIOBEPXHOCTH, OCh U BEPIIIMHA

. P P https://m.edsoo.ru/c94ba09b
KOHHUYECKOM TMOBEPXHOCTH
Konyc: ocHOBaHHE 1 BeplnHa, 00pa3 ast

g Y 5 Ii E’ yiom 1 bubamorexa [JOK
1 OCb; TUIONIA][b OOKOBOM U MOJTHON

st https://m.eds0o.ru/897dd3b2
MOBEPXHOCTH

9 Y ceu€HHBIN KOHYC: 00pa3yIoIne 1 BBICOTA; 1 Bubmmoreka [IOK
OCHOBaHHS 1 OOKOBasi TOBEPXHOCTh https://m.edsoo.ru/1468bab3
N3obpakeHne KOHyca Ha TUIOCKOCTH.

p Y Bubmmoreka [IOK

10 Pa3Béprka koHyca. CeueHust KOHyca 1

(HJ'IOCKOCTLIO, HapaJ’IJ’ICJ’IBHOﬁ OCHOBAHHIO, U

https://m.edsoo.ru/0Obdelbe8




TUTOCKOCTBIO, MIPOXO/ISIIEH Uepe3 BepIInHY)

KOM6I/IHaHI/Iﬂ TECJI BpalllCHUA U

Bbubaunorexa [JOK

11
MHOI'OI'PaHHUKOB https://m.edsoo.ru/3cef10e5
o | e, oot o b
Cepa, BIMCAlIai B MHororpa . https://m.edso0.ru/0b136158
TEJIO BpAIICHUS
13 ITonsitre 06 00bEMe. OCHOBHEIE CBONMCTBA bubaunoreka [JOK
00HEMOB TEN https://m.edsoo.ru/26a03fb7
14 O0BEM HUIUHApPA, KOHYyCa Brbmorexa [10K
TRUTHHEPA, KOHY https://m.edso0o.ru/5513d87b
bubaunoreka [JOK
15 O0né
BEM LIapa H ILIOWAAE CepE! https://m.edsoo.ru/d189bde2
ITono06 .
o | Comer s meme
. f[y A https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00bEMAaMU MOOOHBIX TEI
17 Konrponbhas pabora o temam "Tena bubnuoreka I[JOK
Bpauenus" u "O0beMbl Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha II7I0CKOCTH U B IPOCTPAHCTBE bubmmotexa OK
P poctp https://m.edsoo.ru/5caefclb
19 CromKeHIe AHHE BEKTODO bubanoreka [JOK
TIOMCHIE H BEITHTAHHIC BEKTOPOB https://m.edsoo.ru/23f4f089
bubamnoreka [JOK
20 v
MHOKCHHE Beiropa Ha HHero https://m.edsoo.ru/dee379eb
. P23Jc1)o>1<eznz BeKTOpéel H(()) T;)eMH . Bu6miorexa LIOK
HCKOMILTAHAPHEIM BEKTOPAM. LIpaBHiT https://m.edsoo.ru/a28fd74e
napaJiesenuneia
Pemrenue 3amad, CBA3aHHBIX ¢ TPUMECHEHHEM bubamorexa [JOK
22 . .
TIPaBWII ICHCTBUI C BEKTOPAMH https://m.edsoo.ru/5a827900
3 KooparHaTHO-BEKTOPHBINA METOM TIPH Bubmmoreka [IOK
peIIeHIH TeOMETPHYECKIX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpsiMoyronbHasi CHCTEMa KOOP/IUHAT B Butmorexa LIOK
24 npoctpaHcTBe. KoopinHaThl BEKTOpA.

HpOCTCﬁIHHC 3a/lavy B KOOpJAUHATaX

https://m.edsoo.ru/48db7058




VYron mexay Bektopamu. CKansipHOE

bubanorexa [JOK

25 1
TIPON3BEACHIE BEKTOPOB https://m.edsoo.ru/725effc4
2% Brruncnenue yrinoB Mexay NpsSMbIMHA U | bubnmnoreka [JOK
IUIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
27 Konrponbnas pabora no teme "BexTopsr u 1 bubnmnoreka [JOK
KOOpAMHATHI B IpOCTpaHCTBE" https://m.edsoo.ru/77¢c22fc5
| momoems s oo |
SHATTIH, T /CHOBHRC QUIYPEL, QaKtHL, https://m.edsoo.ru/1780baSd
TEOPEMBI Kypca TNIaHUMETPHU
II 600
| momoree e oo |
' YPEL . https:/m.edsoo.ru/078cd 184
TEopeMbl Kypca ITaHUMETPHU
“ ?(;BTOPC;{:e; O606I;.I€HI/I: U CI/ICTeNéa"l(“)I/BaILI/IH 1 BuGmiorexa LIOK
HaHUU. YU IIJIaHUM U U MCTOAbI UX
A . ™ A https://m.edsoo.ru/7491efeQ
peleHus
. ?(;BTOPB;:B; O606I;.I€HI/I: U cncmw;azmaum 1 BuGmiorexa LIOK
HAHHH. 31 [IAHHMCTPHH 1 METOIHL HX https://m.edsoo.ru/4dffdad7
peleHus
| o e o |
' YPEL . https://m.eds00.ru/74b2ad91
TEOPEMBI Kypca CTepeOMETPUHN
33 Hrorosast KOHTpoabHas pabora 1 Bubmorexa [1OK
TOrOBA KOHTPOIBHAA PabOT https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 0600IIEeHNE U CHCTEMATH3AIINS | Bubmmoreka IIOK
3HAHAN https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34
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