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INOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yaeOHoro kypca «I'eomerpus» 0a30BOr0 YpOBHS JJIsi 00Yy4arONTUXCS
10 —11 kmaccoB pa3paboTtana Ha ocHoBe deeparsbHOTO IOCYAapCTBEHHOTO 00pa30BaTEIbLHOIO
CTaHJapTa CpeAHero ooduiero oOpa3oBaHMs, ¢ YYETOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHUH,
MPEIBSIBISIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPAIUIUA POCCHUICKOTO 00pa3OBaHMUS.
Peanu3zanuss  mporpamMMbl  0oOecreuMBaeT — OBJIAJCHHE  KIIOYEBBIMH  KOMIIETCHLUSMH,
COCTABJIIIOIIUMHI OCHOBY [UIS CaMOpAa3BUTHs M HENPEPHIBHOTO 00pa3oBaHMs, IIEIOCTHOCTh
OOMIEKYJIBTYPHOTO, TANYHOCTHOTO Y TIO3HABATEIILHOTO PA3BUTHS JIMYHOCTH O0YUJAIOIIAXCSL.

HEJIN U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4yeOHOro Kypca T'e€OMETPUH Ha YPOBHE CpEIHEro OOIIero 0oO0pa3oBaHHUs
0o0yCIIOBJIEHa MPAaKTUUYECKOW 3HAYMMOCTBIO METANpEeAMETHBIX W TNPEAMETHBIX pPE3yJIbTaTOB
0o0y4eHHs T€OMETPUH B HANPABICHUU JIMYHOCTHOI'O PAa3BUTUS OOYy4aromuxcs, (GOpPMHUPOBAHUS
(YHKIMOHATIHHONM MaTeMaTHYECKOW TPAMOTHOCTH, W3YUEHHS JPYTUX Y4EeOHBIX TUCIMILIHH.
Pa3Butne y oOywaroumxcs NpaBUIBHBIX MPEACTABIECHUN O CYIIHOCTH M MPOUCXOXKICHUU
reOMEeTPUYECKUX a0CTpaKIUil, COOTHOLIEHUH PEaJbHOIO U UACATBHOT0, XapaKTepe OTPakKeHUs
MaTEeMaTU4ECKOM HAYKOH SIBJICHUN W IPOLIECCOB PEaIbHOTO MHUPA, MECTE T€OMETPUU B CUCTEME
HAyK W pOJIM MAaTeMaTUYeCKOTO MOJEITUPOBAHUS B HAYYHOM T[IO3HAHUM U B MPAKTHKE
CHOCOOCTBYET (OPMHPOBAHUIO HAYYHOI'O MHPOBO33PECHUS Yy4allMXCA, a TaKKe KadecTB
MBIIIIEHHSI, HEOOXOIUMBIX JJIsl a1aNTallid B COBPEMEHHOM OOIIECTBE.

I'eomerpust siBisieTcss OqHUM U3 0a30BBIX MPEAMETOB Ha YpPOBHE CpEIHEro oO0IIero
o0pa3oBaHus, TaK KaK O0ECIeYMBAET BO3MOXKHOCTh M3YYEHHsS KaK JUCIUIUIMH €CTECTBEHHO-
Hay4HOU HaIlPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbIIICHHE, (HOpPMUPYEMOE NpPU HM3YYEHHU OOYYAIOUMMMCSA MOHATHHHBIX
OCHOB T€OMETPUM M IOCTPOEHHM LIETIOYKH JIOTUYECKUX YTBEPXKIECHUH B XOJI€ pElIeHUs
reOMETPUYECKUX 3aJlay, YMEHHE BBbIIBUTaTh W OMNPOBEPraTh T'HIOTE3bl HEMOCPEICTBEHHO
HCIIOJIb3YIOTCS TPU PEUIEHMM 3a7ad €CTECTBEHHO-HAY4YHOI'O ILMKJIA, B YaCTHOCTH U3 Kypca
(bu3nKu.

YMeHue OpUEHTHUPOBATHCS B MPOCTPAHCTBE WIPAeT CYIIECTBEHHYIO pPOJb BO BCEX
o0nacTax JesITeIbHOCTH dYenoBeka. OpueHTalus 4YeloBeKa BO BPEMEHHU M IMPOCTPAHCTBE —
HEOOXOJMMOE YCIIOBHE €r0 COIMAJIBHOTO OBITHS, (popMa OTpaKEHHS OKPYKAIOIIETO MHpa,
yCIOBHE  YCHEIIHOIO0 TIO3HAaHUS M aKTUBHOTO  TMpeoOpa3oBaHUs  JEHCTBUTEIBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00BEIMHACT pa3Hble BUABI YIeOHOU U TPYI0BOM
NeSTENbHOCTH, SIBJISIETCS OJHUM U3 MPOPECCHOHATBHO BAXKHBIX KAayeCTB, MOITOMY aKTyalbHA
3ajada (OPMHUPOBAHUS y OOYYAIOMIMXCSI MPOCTPAHCTBEHHOI'O MBIIUICHUS KaK Pa3HOBUIHOCTH
00pa3HOT0 MBIIUJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B IIOJATOTOBKE K IPAaKTHYECKOMN
JESTEIBHOCTH 110 MHOTHUM HAINpPaBICHUSIM.

Lens ocBoeHMs mporpaMMel yueOHOTo Kypca «['eomeTpus» Ha 6a30BOM ypoBHE 00ydeHUs
— 00meo0pa3oBaTelbHOE U OOIIEKYJIBTYPHOE pa3BUTHE OOydYaIOMIMXCS UYepe3 oOecredeHue
BO3MOXKHOCTH MPHOOPETEHUSI M UCIOJIIb30BAHMS CUCTEMATHUYECKHX T'€OMETPUUYECKUX 3HAHUN U
JecTBUH, crienn(UIHBIX TEOMETPHH, BO3MOXHOCTH YCIIEITHOTO NPOJI0JDKEHUsT 00pa30BaHus MO
CHEIHAIbHOCTSIM, HE CBSA3aHHBIM C IPUKJIAHBIM HCIIOIb30BAaHUEM I€OMETPHUH.



[IporpaMmma mo reomeTpuu Ha 0a30BOM YpOBHE IMpelHa3Hau€Ha IS OO0YyYarouXxcs
cpenHei/'I HIIKOJIbI, HE HCIIBITBIBABIHINX 3HAYUTCIIbHBIX 3any[[HCHI/II71 Ha YPOBHC OCHOBHOI'O
obmero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YPOBHE JIOJDKHBI OCBOHTH
o0mye MaTeMaTU4YeCKUe YMEHHMs, CBA3aHHbIE CO CIEIM(PUKON T€OMETPUM U HEOOXOIUMBIE IS
JKM3HU B COBPCMCHHOM O6HIGCTB€. KpOMe 9TOro, OHM UMCIOT BO3BMOXKXHOCTb U3YUUTh rCOMCETPHUIO
Oosee riyOOKO, €ClM B JalbHEWIIEM BO3HMKHET HEOOXOIMMOCTh B T€OMETPUUYECKUX 3HAHUAX B
npoecCHOHATLHON 1EATENbHOCTH.

JIOCTIDKEHHE TIeTTH OCBOSHUS MTPOrpaMMbl 00€CTICUNBACTCS PEIICHHEM COOTBETCTBYIOIIMX
3aaa4. [IppopureTHbIMU 3a1a9aMu OCBOeHUS Kypcea «['eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax sIBJISIOTCS:

e (QopmupoBaHUE TPEJCTABICHHUA O TEOMETPHUH KaK YacTH MHPOBOM KYJIBTYpHl U

0CO3HAHME €€ B3aUMOCBSI3U C OKPYKAIOLIUM MUPOM;
e (QopmupoBaHUE TMPEICTABICHUS O MHOIOTPaHHMKaX U Tejax BpallleHUus Kak o
BaXXKHEUINNX MaTEeMaTHYECKUX MOJCIIAX, MO3BOJIAIOIINX ONNMChIBATL U U3Yy4YaTh PA3HBIC
SIBIICHHSI OKPY’KAIOIIETO MUPA;

e (opMupoBaHHE YMEHHs pacIO3HAaBaTh HA 4YEpTEkKaxX, MOJEISAX U B pPEalbHOM MHUPE
MHOT'OTpaHHUKHU U TCJIa BpalllCHUA,

® OBJAJICHHE METOJaMM peUIeHHs] 3aJad Ha T[OCTPOSHUS Ha H300paKeHUSIX
MIPOCTPAHCTBEHHBIX QUTYD;

e (QopmupoBaHHE YMEHUS ONEPUPOBATH OCHOBHBIMU MOHATUSIMH O MHOTOTPAaHHUKAX H
TEJIaX BpallCHUA 1 UX OCHOBHBIMH CBOI\/IICTBaMI/I;

® OBJQJICHHE AITOPUTMAMHU PEIICHHsS OCHOBHBIX THUIIOB 3a7ad; (HOPMHUPOBAHHE YMEHHUS
MMPOBOAUTH HECJIOXKHBIC JOKa3aTCJIbHBIC PacCCyXKICHHUA B Xoae peIcHusd
CTEPEOMETPUUYECKUX 3a/1a4 U 3a/1a4 C MPAKTHUYECKUM COACPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJbHBIX UM TBOPYECKMX CIOCOOHOCTEM  oOyuarommxcs,
MO3HABATEIBHON aKTUBHOCTH, UCCIIEOBATEIILCKUX YMEHHUH, KPUTHYHOCTH MBIILICHUS;

e (¢opmupoBanne (YHKIIMOHATHLHON TPaAaMOTHOCTH, PEJIECBAHTHOW T€OMETPHH: YMEHHE
pacro3HaBaTh MPOSBICHUS T€OMETPUUECKUX TOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEH B
pEaJIbHBIX JKU3HEHHBIX CUTYallUsX W IPU H3YYEHUHM APYTUX Y4YEOHBIX INPEAMETOB,
MPOSIBJICHUS] 3aBUCHUMOCTEH U 3aKOHOMEpPHOCTEH, (QopMynHpoBaTh HX Ha SI3bIKE
FeOMETPUH M  CO3/1aBaTh T'€OMETPHUUECKHE MOJENM, NPUMEHSITh OCBOCHHBIN
FGOMeTpI/I‘IGCKI/Iﬁ afrmnapar il peIICHHUA HNPAKTHKO-OPUCHTUPOBAHHBIX  3a4a4,
WHTEPIPETUPOBATH U OIICHUBATD MOJIYUCHHBIE PE3YNIbTATHI.

OTnuunTensHOW 0COOEHHOCTBIO MPOTPAMMBI SIBISIETCS BKIIOUEHHE B KYPC CTEPEOMETPHH
B Hayalle €ro u3y4eHus 3aJay, pelIaeMblX Ha YPOBHE HHTYUTUBHOIO TO3HAHUSA, U
orpesieI€HHBIM 00pa30M OpraHM30BaHHAs paboTa HaJ HHUMH, YTO CIOCOOCTBYIOT DPa3BHTHIO
JIOTUYCCKOro " MPOCTPAHCTBCHHOI'O MbINUJICHHUA, CTUMYIHUPYCT MNPOTCKAHUC HWHTYWTUBHBIX
MIPOLIECCOB, MOTUBUPYET K JlajbHEHIIEMy U3yYEHHIO TIpeIMeTa.

[Ipennourenue oOTAAETCS HArISAIHO-KOHCTPYKTUBHOMY METOAY OOy4YeHHs, TO €cThb
TCOPCTUUCCKHUEC 3HAHUA HMCIOT B CBOEH OCHOBE YYBCTBCHHOCTDH HpGIIMeTHO-HpaKTH‘IGCKOﬁ
NesTeNbHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX MpPEJICTaBICHUM y ydamuxcsi B Kypce
CTEpEOMETPUH MIPOBOJIUTCS 3a CUET PEIeHUs 33/1a4 Ha CO3JaHHE MPOCTPAHCTBEHHBIX 00pa3oB U
3a/1ad Ha OMEpPUpPOBAHWE MPOCTPAHCTBEHHBIMU oOpa3zamu. Co3maHue o0Opasza MPOBOIUTCS C



OTIOPO¥ Ha HATJISAHOCTh, @ ONIEPUPOBAHUE 00PA30M — B YCIOBUSAX OTBJICUEHUS OT HATJIATHOCTH,
MBICJICHHOT'O U3BMCHCHHA €T0 UCXOAHOTO COACPIKAHUA.

OcHoBHBIE copepxkaTeiabHble JuHHM Kypca «['eomerpum» B 10-11 Kiaccax:
«MuororpanHukn», «lIpsMble U TIOCKOCTH B MPOCTpaHCTBe», «Tena Bpamenus», «BekTopsl u
KOOPJUHATHI B IPOCTPAHCTBE». DOpMHUpPOBAHUE JIOTHYECKUX YMEHHUH pacIpeiesieTcsl He TOJIBKO
M0 coJepKaTeIbHbIM JIMHUSIM, HO W MO rojaM OOy4eHHs Ha YPOBHE CpEIHEero oOIIero
o0Opa3oBaHUsl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pE3yJbTaTaM OCBOCHUS
paboueii mporpaMMBbl, pacTipeAeIEHHBIM IO ToAaM O0yUeHHUsI, CTPYKTYPUPOBAHO TAKUM 00pa3oMm,
LITO6I:I OBJIaACHUC TCOMCTPUUCCKUMU IIOHATUAMHA n HaBbIKaMU OCYHICCTBJIAIIOCH
MOCTIEIOBATEIbHO M TIOCTYMATENbHO, C COOJIOICHUEM TWPUHIIMIA TMPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHMS BKJIIOYAIUCH B OOIIYI0 CUCTEMY Fr€éOMETPUIECKUX MPEACTABICHUI 00yJarommxcs,
pacumpsisi 1 yriyomsist e€, 00pa3ys IpOYHbIE MHOXXCCTBCHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenne reomerpun otBoauTcs 2 yaca B Heaenmto B 10 knacce u 1 yac B Hegenio B 11
KJ1acce, BCEro 3a JiBa roja ooyuenus - 102 yueOHbIX yaca.



COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble U NJIOCKOCTH B NPOCTPAHCTBE

OCHOBHBIE MOHATUA CTEpeoMeTpuu. Touka, mpsiMasi, INIOCKOCTh, TPOCTPAHCTBO. [loHsTHE
00 aKCHOMaTHYeCKOM MOCTPOCHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX.

B3aumHoe pacnosiokeHue NpsMbIX B IIPOCTPAHCTBE: IEpECeKaroluecs, napauieabHble U
cKkpemuBampmuecss npsamsle. llapamnenbHOCTh NPSAMBIX W IUIOCKOCTEM B MPOCTPAHCTBE:
napajiefibHbIe TpsIMbIE B TMPOCTPAHCTBE; MapaJUICNbHOCTh TPEX MPSIMBIX; MNapaIeIbHOCTD
NpSIMOM M TUIOCKOCTH. YTJBI C COHANPAaBICHHBIMH CTOPOHAMH, YroJl MEXIy NpPSIMBIMH B
npoctpancTBe. [lapamnenbHOCTh  MIOCKOCTEN:  MapajielbHble  IUIOCKOCTH;  CBOMCTBA
napajuieNbHbIX TockocTei. [Ipocreiimme npocTpancTBeHHBIE (PUTYPHI Ha MIIOCKOCTH: TETPAdIP,
KyO, apaJijiesienuIie]]; MTOCTPOSHUE CEUSHUI.

[lepneHauKyasIpHOCTH TPSAMOM M TJIOCKOCTH:  TNEPHNEHIUKYJISpHbIE TMpsIMBIE B
MPOCTPAHCTBE, TMpSIMbIE TMapajUIeIbHbIE W TMEPICHAMKYISPHbIE K IUIOCKOCTH, MPU3HAK
NEePNEHAUKYISIPHOCTH TPSAMOM M IUIOCKOCTH, TeopeMa O NpsSIMOM MepneHAUKYISIPHON
IJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YrOJ MEXKIY MPSIMOM M IJIOCKOCTBIO; JABYTPAHHBIM yroJl,
JUHEWHBIN yron ABYrpaHHOro yria. [lepneHauKyssp U HaKIOHHBIE: PACCTOSHHUE OT TOYKH JI0
IUIOCKOCTH, PAcCTOSHHE OT NPSIMOW [0 TUIOCKOCTH, NPOEKIUs (GUTYpHl Ha IJIOCKOCTb.
[lepnieHIUKYISIPHOCTD TUIOCKOCTEN: IPU3HAK NEPIEHANKYISIPHOCTH ABYX IJIockocTel. Teopema
0 TPEX NMEPIEHAUKYIISIpaXx.

MHororpaHHMKH

[lonsiTue MHOrOrpaHHUKa, OCHOBHBIE JJIEMEHTHl MHOTOTPAaHHUKA, BBINYKJIbIE U
HEBBITYKJIbIE MHOTOTPAHHUKHU; Pa3BEPTKa MHOTOTpaHHUKA. [Ipu3ma: N-yroiapHas mpu3mMa; rpaHu
Y OCHOBaHHUS MPU3MBI; MpsiMasi U HAKJIOHHAsI IPU3MbL; OOKOBAs U MOJIHAS IOBEPXHOCTH MPU3MBI.
[lapannenenunesn, npsIMOYToJIbHBIN NMapajiesienune] U ero cBoicrea. Ilupamuaa: n-yronpHas
nupaMuia, TpaHH W OCHOBAaHWE MNUPAMUIbL; OOKOBas W TMOJIHAS IMOBEPXHOCTb MHUPAMHIBbI;
npaBUjibHAsE W yCceu€HHas MUpaMuja. OIJIEMEHThl MpU3Mbl W mnupamuibl. [lpaBuiibHBIE
MHOTOTPaHHUKH: TIOHATHE MPABUIHLHOTO MHOTOTPaHHUKA;, MpPaBWIbHAS MPU3Ma U MpaBUIbHAS
MMpaMuia; IpaBUIbHAs TPEYrojbHas MUpaMuaa U MpaBHIbHBIN TeTpasap; kyO. [lpencrasienue
O TMpPaBWIbHBIX MHOTOTPaHHUKAX: OKTa’Jp, M0AeKa’Ap W uKocadap. CedeHHs] MPU3MBI U
MIAPaMUJIBI.

CummeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSAMOM, MIOCKOCTH.
DJIeMEHTHl CHMMETPHUU B TUpaMuax, napajuiejaenuneaax, npaBuibHbIX MHOTOIPaHHUKAX.

Brruucienue 3eMeHTOB MHOTOTPAaHHHUKOB: pé0Opa, auaroHanu, yribsl. [lnomans 60xoBoi
MOBEPXHOCTU U TMOJHOW TOBEPXHOCTH MPSMOM MNPHU3MBbI, IUIOUIAJAb OCHOBAaHMM, Teopema o
OOKOBOW TOBEPXHOCTU TPsIMOM mpu3mbl. [lnomaas OOKOBOM TMOBEPXHOCTH M TMOBEPXHOCTHU
MPaBWIBHON MUpaMUAbI, TeopeMa O IUIomaau yceu€HHOM nupamuabl. [loHsTHE 00 00BEME.
OO0BEM TUpaMUIBI, IPU3MBI.

[lonobubie Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMAASMU MOBEPXHOCTEM,
00BpEMaMHU ITOTOOHBIX TE.



11 KVIIACC

Tesa BpanieHus

Hunuaapuyeckas MOBEPXHOCTh, OOpa3ylolie MWIMHIPHUYECKONH TIOBEPXHOCTH, OCh
LWIMHIPUYECKON nmoBepxHocTU. Lnnuuap: ocHoBaHUSA M OOKOBasi IOBEPXHOCTh, 00pa3yroas u
OCh; TUTONIAb OOKOBOW U TTOJTHOW TMTOBEPXHOCTH.

Konunueckass mOBEpXHOCTh, OOpa3ylolre KOHMYECKON MOBEPXHOCTH, OCh M BEpIIMHA
KOHMYecKkoi noBepxHocTu. KoHyc: ocHOBaHMe W BepluHa, oOpasyollas M OChb; IUIOIIAb
OOKOBOW M TIOJHOM TMOBEPXHOCTU. YCEUEHHBIM KOHYC: 0Opasyroliue W BBICOTA; OCHOBAHHS H
OOKOBast IOBEPXHOCTb.

Cdepa u map: neHTp, paguyc, AuaMeTp; IUIOIIAJb HOBEPXHOCTH cdephl. Bianmuoe
pacnojoxeHue cepsl U TNIOCKOCTH; KacaTelbHas TIIOCKOCTh K cdepe; rioanb chepsl.

N300paxkeHue Ten BpalieHus Ha III0CKOCTH. Pa3BépTka MUIMHApa U KOHYCA.

KomOunanuu Ten BpalieHuss ¥ MHOTOTPAHHUKOB. MHOTOTpaHHUK, OIMHMCAHHBIA OKOJIO
cdepsl; chepa, BIMcaHHAs B MHOTOTPAHHUK, WM TEJIO0 BPaIllCHUS.

[Monsitue 00 o00BEMe. OcHOBHBIE CBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Tapaiienenumnena u cienctsus u3 Heé. OO0bEM nuinmHapa, konyca. O0bEM
iapa u miomasns cepsl.

[MonoGHbie Tena B mpocTpaHcTBe. COOTHOUICHHS MEXAY IUIOUIAIIMU TIOBEPXHOCTEH,
00BpEMaMHU MTOTOOHBIX TE.

Ceuenuss mwiMHApa (MapajuleIbHO W NEPHEHAUKYISIPHO OCH), CEUYEHHUs KOHyca
(mapasnienbHOE OCHOBAHHUIO U IPOXO/sINEe Yepe3 BEPIINHY), CeUeHHUs 1Iapa.

BekTOopsbl U KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu U B mpocTpaHcTBe. Cl10KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE
BEeKTOpa Ha uwucio. PasnokeHue BekTopa Mo TpEM HEKOMIUIaHApHBIM BekTopam. [IpaBuio
napasienenumnena. Pemenue 3aiay, CBA3aHHBIX ¢ IPUMEHEHUEM MPABUII IEUCTBHM C BEKTOpaMH.
[IpsamoyronbHas cucrema KoopauHar B npocrtpaHcTBe. Koopaunatel Bektopa. IIpocreimmue
3a7la4d B KOOpAMHATaxXx. YToid MexAy BekTopamu. CKalasipHOE NPOU3BEICHUE BEKTOPOB.
Boluucnenue yrioB Mexay NpSAMbIMU M TJIOCKOCTSIMHU. KOOpIMHATHO-BEKTOPHBIA METOJ HpHU
pelIeHUH TeOMETPUUYECKUX 3a/1a4.



IIVTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yJbTAaThl OCBOCHHS MPOrpaMMmbl ydeOHOro mpeamera «MaTemMaTHKa»
XapaKTepU3YIOTCS:

I'pa:xxnanckoe BocnuTaHue:

c(hOPMUPOBAHHOCTBIO TPAXKAAHCKOM TMO3ULIMUMU OOyYaromIerocs Kak axkTUBHOTO U
OTBETCTBEHHOT'0 WJIEHAa POCCHIMCKOro OO0IlecTBa, MPEACTaBICHUEM O MaTEMAaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TpakIaHCKOro OOIecTBa
(BBIOOPBI, OMPOCHI M TIp.), YMEHHEM B3aMMOJICUCTBOBATh C COLMAIBHBIMH WHCTUTYTaMH B
COOTBETCTBUH C UX PYHKIHUSIMH U HAa3HAYCHHEM.

IIaTpuoTHYeckoe BOCIMTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKON TPAKIAHCKOW MIESHTUYHOCTH, YBAXEHUS K MPOILIOMY
U HACTOSILIEMY POCCHUHMCKOM MaTEMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHHUSIM
POCCHICKHX MAaTE€MaTUKOB M POCCUHCKOM MaTEMAaTHYECKOW IIKOJbI, K HCIOJIb30BAHUIO 3TUX
TOCTHKEHHUM B IPYTUX HayKax, TEXHOJOTHAX, Cepax SIKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI0 BOCTIMTAHUSA:

OCO3HAHWEM JYXOBHBIX IIEHHOCTEH pOCCHHCKOro Haponaa; c(hopMUPOBAHHOCTHIO
HPAaBCTBEHHOT'O CO3HAHMsI, STHYECKOTO MOBEICHHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JTOCTHOKCHUM HAyKU W JIEATENIbHOCTHIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIAa/ia B MOCTPOEHHUE
YCTOMYUBOTO OYAYIIETO.

JcTeTHYEeCKOe BOCIIUTAHME:

ACTETUYECKUM  OTHOILIEHWEM K MUY, BKJIIOYas ACTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, PEIICHWH, PACCYXIACHUN; BOCHPUUMYHMBOCTHIO K
MaTeMaTHYE€CKUM acCleKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA.

Du3uvecKoe BOCIMTAHHE:

c(OpMUPOBAHHOCTHIO YMEHHsSI NPUMEHATh MaTeMaTHYeCKHEe 3HAaHUS B HMHTEpecax
310poBOTO U Oe3omacHOro oOpasza KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO
(3mopoBoe mUTaHWE, COANIAHCHUPOBAHHBIN PEKUM 3aHSATUW W OTIbIXA, PEryNspHas (puznueckas
aKTUBHOCTD); (DM3MUECKOrO COBEPIICHCTBOBAHHUS, NIPU 3aHATUAX CIIOPTUBHO-030POBUTEIHHON
JeATEbHOCTBIO.

TpyaoBoe BociuTanue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM IEHHOCTH TPYAOIIOOMS; MHTEPECOM K Pa3IUnYHBIM
chepam mpodeccHnoHALHON ACSITELHOCTH, CBSI3aHHBIM C MAaTEMAaTHKON U €€ TPUIIOKEHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP OyayIiei npodeccun U peaan3oBbIBaTh COOCTBEHHBIC
KU3HEHHBIC IIJIaHBbl; TOTOBHOCTBHIO M CIHOCOOHOCTHIO K MaTeMaTUYecKOMY OOpa3OBaHUIO U
caMOOOpa30BaHUIO HAa TPOTSHKEHUHW BCEH JKU3HH, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
peIIeHNH MPAKTUYECKUX 3aa4 MaTeMaTUYeCKOM HallpaBICHHOCTH.

JK0JI0rMYeCKoe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTBIO JKOJIOTHYECKON KyJIbTYphl, MOHUMAHWEM BIUSHHS COIMAIBHO-
SKOHOMHUYECKUX TMPOILIECCOB HAa COCTOSHUE MPUPOJHOW U COILHUANBHON Cpeibl, OCO3HAHHWEM
I00AILHOTO — XapaKTepa  AKOJIOTMYECKUX  NpoOJieM; OpUEHTAalueld Ha  IpPUMEHEHHE



MaTeMaTHYeCKUX 3HAHWM JIJIS pelIeHus 3a1ad B 00JacTH OKPYKAIOILIEH Cpelbl, MIaHuPOBaHUS
IIOCTYIIKOB ¥ OLICHKU UX BO3MOJKHBIX IOCIIEACTBUN JUIsl OKPYKAOLIEH CPEJIbI.

IleHHOCTH HAYYHOI'0 O3HAHUSA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKW M OOLIECTBEHHOW MPAKTUKH, TOHUMAaHHEM MaTeMaTHYEeCKON HAyKH KakK C(epsl
YEJI0BEYECKOU IEeATEeIbHOCTH, ITANOB €€ Pa3BUTHS M 3HAYUMOCTH JUJIS Pa3BUTHUS LIMBWIN3ALUU;
OBJIAZICHUEM SI3BIKOM MAaTEMATHUKH U MATEMAaTUYECKOM KyJIbTYpOH KaK CPEACTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYLIECTBJIATH IPOCKTHYIO M HCCIEAOBATEIBCKYIO JIESITEIBHOCTD
WHIMBUYaJIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIe Pe3yIbTaThl OCBOSHUS IPOrpaMMBI Y4eOHOTO TipeameTa «MaremMaTrukay
XapaKTepU3yIOTCSl  OBJAJCHUEM  YHUBEPCAIBHBIMH  HO3HABAMETbHbLIMU  OeUCEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  YHUBEPCATIbHbIMU — pe2yasamuUeHbiMU
0elcmeusmMu.

1) Vnusepcanvnvle noznasamensusle oeticmsus, obecneuusaom Gopmuposanue 6a306vix
KOCHUMUBHBIX NPOYecco8 00yuarowmuxcs (0ceoeHue memooo8 NO3HAHUSL OKPYHCAowe20 Mupa;
npUMeHeHUe T02UHeCKUX, UCCIe008AMeNbCKUX Onepayutl, yMeHul pabomams ¢ uHgopmayueti).

Ba3oBrble Jjornyeckue neicTBUA:

® BBIBISTH M XapaKTePU30BATh CYIICCTBCHHBIC MPU3HAKH MATEMATHYECKHX OOBEKTOB,
MOHSITUI, OTHOLIEHUN MEXAY MOHATUAMH; (HOPMYIUPOBATH OMPEICICHUS MOHSITUM;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIaCCU(PUKALMU, OCHOBAHUS JJIsi 0000IICHUS
W CPaBHEHHUS, KPUTCPUH TIPOBOIMMOTO aHAJIN3a;

® BOCIPHUHHMATH, ()OPMYIHUPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPIUTEIbHBIE H
OTpuLaTeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE; YCIOBHBIE,

® BBIBISATH MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H H IIPOTUBOPEUUS B (haKTax,
JAHHBIX, HAOMIOACHUSX W YTBEPXKACHUAX; IpeajiaraTb KpPUTEPUU Ui BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYMIA;

e JieJaTh BBIBOJBI C HCITOJIb30BAHWEM 3aKOHOB JIOTHUKH, JCIYKTHBHBIX M WHIYKTHBHBIX
YMO3aKTIOYCHUN, YMO3aKIFOUEHUH 110 aHAJIOTHUH;

® [POBOJUTH CAMOCTOSITEJILHO JOKA3aTeJIbCTBA MAaTEMAaTHUECKUX YTBEPKACHUN (IIpsIMbIe
U OT TPOTHUBHOTO), BBICTPAUBATh APTYMEHTAIMIO, TMPUBOAUTH TPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYKIICHHUS U BBIBO/IBI;

e BBIOMpATH CHocoO perieHuss y4eOHOW 3amauu (CpaBHHMBAaTh HECKOJBKO BapHaHTOB
pelieHus, BEIOUpaTh HaMOOJIee MOIXOISIINN C YIETOM CaMOCTOSTEIEHO BBIIEICHHBIX
KPUTEPHUEB).

baszoBble ucciie1oBaTe/IbCKHeE A1eHCTBHUA:

® CNOJNB30BaTh  BONPOCHI  KaK  MCCIENIOBAaTENbCKUN  MHCTPYMEHT  IO3HAHMS,
(dbopMyITHUpOBaTh BOIPOCHI, PUKCUPYIOLTUE MTPOTUBOPEUHE, MPOOIeMy, YCTaHABIUBATh
HUCKOMO€ U JlaHHOe, (OPMHPOBATH THIIOTE3y, APTyMEHTHPOBATH CBOKO ITO3HUIIHIO,
MHEHHUE;



MPOBOJIUTh CAMOCTOSITENIBHO CIUIAHUPOBAHHBIM 3KCHEPUMEHT, HCCIEIOBAaHUE 10
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOrOo OOBEKTa, SBICHUS, NIpoIecca,
BBISIBJICHHIO 3aBUCUMOCTEN MEXy 00bEKTaMHU, SIBICHUSIMU, IPOLIECCAMU;
CaMOCTOSITENIBHO ~ (popMynupoBaTh 000OIIEHUST U BBIBOALI IO  pe3yjibTaTaM
POBEEHHOTO HAOIIOJCHHUSI, UCCIIEAOBAHMUS, OLICHUBATh JOCTOBEPHOCTh MOTYyYEHHBIX
pEe3yabTaTOB, BEIBOJIOB U O0OOIICHHIA,

MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIIBUTaTh MPEIOI0KEHUS
0 €r0 Pa3BUTHUU B HOBBIX YCJIOBHSIX.

PatGora ¢ undgopmaumeii:

BBIABIIAT JAe(PUIIUTHI MHPOPMALIUH, TaHHBIX, HEOOXOJUMBIX JJIsI OTBETa Ha BONPOC U
JUTSl pelieHus 3a1a4H;

BBIOMpaTh HHGOpPMAIMIO W3 MCTOYHUKOB pa3jIMYHBIX THUIIOB, AaHAJIM3HPOBATH,
CHUCTEMAaTH3UPOBaTh U HMHTEPIPETUPOBATh MH(GOPMALMIO PA3IMYHBIX BUIOB U (OpM
IIPEICTABICHUS;

CTPYKTYpUpOBaTh HMH(OpMaLUIo, MpeICcTaBIATh €€ B  pasinyHbIX (opMmax,
WIITIOCTPUPOBATh I'paUuecKH;

OLICHMBATh HAJAEXKHOCTh HHGOPMALMU IO CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) VHhusepcanvhvle KOMMYHUKAMUGHbIE Oeticmeus, 00ecneyusarom c@hopmuposanHoCcms

COYUANBHBIX HABLIKOS 00YUAIOUWUXCSL.
Oo0menune:

BOCIIPUHUMATh U (POPMYIIHPOBATEH CYXKIICHUS B COOTBETCTBUU C YCIOBUSMHU H IEISIMU
OOIIeHNs; SCHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U
MUCbMCHHBIX TCKCTAaX, AaBaTh IMOACHCHUA IO X0y pPCHICHUA 3ada4Y, KOMMCHTUPOBATH
MOJTy4YEHHBIN Pe3yIbTaT;

B X07Ie 00CYKIIEHHsI 3371aBaTh BOIPOCHI TI0 CYIIECTBY 00CYKIaeMOM TeMBI, TPOOIIEMBI,
pemiaeMoil  3a7auM, BBICKa3bIBaTh HJEH, HAICJICHHbIE HAa TOUCK PEIICHUS;
COMIOCTAaBJIATE CBOU CYXKACHUA C CYXKIACHUAMU OPYIUX YYAaCTHUKOB AUajora,
00HapyXMBaTh Pa3IMYUE U CXOACTBO MO3UIINI; B KOPPEKTHOU hopme hopmMyaupoBaTh
pa3HOTIacHsl, CBOU BO3PAKEHUS;

MNPpEACTABIATE PE3YyJIbTaThl PCIICHUA 3aJa4u, SKCIICPUMCHTA, UCCIICAOBAHUA, ITPOCKTA,
CaMOCTOATENIEHO BBIOMpaATh (hopMaT BBICTYIUICHHS C Y4ETOM 3a/ad MpPE3CHTALH U
0COOEHHOCTEN ayAUTOPHUH.

CorpyaHu4ecTBo:

MOHUMATh M WCIOJb30BATh NMPEHMYILECTBA KOMAaHIHOH M MHIUBUAYAJIbHOW pabOTHI
IOpU peIIeHUH Y4YeOHbIX 3a/Jay; MPUHUMATh L€JIb COBMECTHOM JAESITEIbHOCTH,
IUIAHUPOBAaTh OPraHM3ALMI0 COBMECTHOM paboThl, pachpeaesisTb BHIbl padorT,
JIOTOBApUBAThCS, OOCYXKIAaTh TpOLIECC M PE3ynbTar paboTel; 0000IaTh MHEHHUS
HECKOJIbKUX JIIOJIEH;

y4acTBOBAaTh B TPYMIIOBBIX popMax paboThl (00CYKaeHUsI, 0OOMEH MHEHHH, «MO3TOBBIC
IITYPMBI» W HHBIE); BBINOJHATH CBOK YacTb pPabOThl M KOOPAMHHUPOBATH CBOM
JEHCTBUS C IPYTMMH WICHAMHU KOMaH/Ibl; OLEHUBATh KA4€CTBO CBOETO BKJIaJa B OOIIHIA
MPOAYKT MO KPUTEPHSIM, CPOPMYITHMPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUSI.
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3) Vuusepcanvrvie pezynsamuensie oeticmeus, 06ecneuugarom hopmuposanue CMolci06biX
YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCTU.

Camoopranu3anus:

®  COCTaBJIATH IUIAH, AJITOPUTM pEIlIeHUs 3a]laui, BHIOMPATh CIOCO0 pelIeHus ¢ yue€ToM
UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPHAHTHI PELICHHUH ¢ y4ETOM HOBOH MH(OPMALIUHL.

CaMOKOHTPOJIb:

e BJaJeTh HAaBbIKAMHM I[IO3HABATENIbHOM pEe(PIEKCUM KaK OCO3HAHUS COBEPIIAEMBIX
NEHCTBUH W MBICIHUTENBHBIX TMPOIECCOB, WX pPE3ylIbTaTOB, BIAJETh CIIOCOOAMHU
CaMOIIPOBEPKH, CaMOKOHTPOJISl Ipolecca W pe3yibTaTa pPEeLIeHHUs MaTeMaTHYeCKOU
3a]a4u;

® [IPEIBUAETH TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIICHUH 3a/1a4H, BHOCUTh
KOPPCKTUBEI B ACATCIBHOCTE HaA OCHOBE HOBBIX O6CTO$IT€J'H)CTB, JaHHBbIX, Haﬁ}leHHBIX
OIIMOOK, BBISIBICHHBIX TPYAHOCTEI;

® OHOCHHMBATL COOTBCTCTBUC PC3yJIbTaTa LCIU U YCIOBHUAM, OG’bSICHSITB MMPUYIKNHBI
JOCTIDKCHUSI WM HEIOCTH)KEHHS PE3YyNbTaTOB JEATEIBbHOCTH, HAaXOAUTH OIIUOKY,
J1aBaTh OLICHKY IPHOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATbBI
10 KJIACC

OnepupoBath MOHATUSIMU: TOUYKA, PSMasi, IJIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHUH U CIICICTBHUS U3 HUX NPH PEIICHHH T€OMETPUUECKHIX
3a/1au.

OnepupoBaTh TMOHSATHUSAMH: MAPAUICTBHOCTh H  TMEPHEHIUKYISIPHOCTh TPSIMBIX U
TUIOCKOCTEH.

KrnaccudunmpoBars B3aMHOE pacIoioKeHUE MPSIMBIX U TUIOCKOCTEN B IPOCTPAHCTBE.

OnepupoBaTh TOHSATHUSIMU: JABYTPAaHHBIA Yroj, TpPaHW JABYTPAHHOTO yria, peodopo
JBYTPAHHOTO yIJia; TUHEHHBIN yrojl ABYIPaHHOTO YIJia; TpajycHasi Mepa JBYrPaHHOTO yIia.

OnepupoBaTh MOHATHSIMU: MHOTOTPAHHUK, BBIMYKJIBI M HEBBIMYKJIbII MHOTOTPAaHHUK,
3JIEMEHTbl MHOTOI'PaHHUKA, IPaBUIILHBIA MHOTOT'PAaHHUK.

PacrioznaBaTh OCHOBHBIE BUBI MHOTOTPaHHHKOB (THpaMua; Mpu3Ma, MPSMOYTOJIbHBIN
napa’suiesienume/t, Kyo).

KnaccugunupoBate MHOTOrpaHHUKH, BbIOMpass OCHOBaHMSA JJs  KiaccUpUKaLUU
(BBIMYKJIBIE M HEBBIMYKJIbIE MHOTOIPAHHMKHU; MpPaBUWIbHbIE MHOTOTPAHHUKH; TMpSMbIE U
HAaKJIOHHBIE TIPU3MBI, TAPaJUIICIICTIUIIC]IbI ).

OnepupoBaTh MOHATHIME: CEKYIasi INIOCKOCTh, CEYeHIE MHOTOI'PAaHHUKOB.

OOBSCHSTH IPUHIIMITBI IIOCTPOSHUS CEUCHUH, UCIIOJIb3Ysl METO/T CIICIOB.

CtpouTh cedeHHs] MHOTOTPAHHUKOB METOJOM CJIJOB, BBITIOJHSITH (BHIHOCHBIC) TUIOCKHE
YepTEekH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHH3Y.

Pemarp 3amaun Ha HaxXOXKACHHE TEOMETPUYCCKUX BEIMYMH 10 oOpasmaMm Win
ajqropuTMaM, TPHUMEHSsS W3BECTHBIE AHAIMTHYECKHE METOIbl TPH PEIIEHWH CTaHIapPTHBIX



11

MaTeMAaTUYECKHUX 3a/lad Ha BBIYHMCICHHE DPACCTOSHUN MEXAYy IBYMs TOYKAMH, OT TOYKH JO
HpHMOﬁ, OT TOYKH A0 IINIOCKOCTH, Memny CerH_[I/IBaIOH_II/IMI/ICH HpﬁMbIMI/I.

Pemarh 3amaun Ha HaXOXJACHHE TEOMETPUYCCKUX BEJIMYMH 110 OOpasmaM WIn
aNropuT™MaM, NPUMEHSIS HW3BECTHbIE aHAaJUTHUYECKHE METOJbl TMPHU PEUIeHHH CTaHIapTHBIX
MATEMATHUYCCKUX 3a1a4Y Ha BBIYHCIICHUC yr.HOB Me)KIly CerHII/IBaIOIIII/IMI/ICﬂ Hp?[MI)IMI/I, MC)KI[y
MIPSIMOM 1 TUTOCKOCTBIO, MEXKY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U TUIOMIAIA TOBEPXHOCTEH MHOTOTPAaHHUKOB (MIPU3Ma, TUpaMuUa) ¢
MpUMEHEHUEM (OPMYJI; BBIUHCIATH COOTHOIIEHHS MEXAY IUIOWAASIMU IOBEPXHOCTEH,
00bEéMamMu TTOJJOOHBIX MHOTOTPAHHUKOB.

OHepI/IpOBaTB IIOHATUAMMU . CI/IMMeTpI/I}I B HpOCTpaHCTBe; I.[eHTp, OChb M IINIOCKOCTH
CUMMETPUU; UEHTP, OCh U TUIOCKOCTh CHMMETPHUH (DUTYPBHI.

N3Bnekatp, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH MHYOPMAIIHIO O TMPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUrypax, MpeCTaBICHHYIO Ha YePTeKaX U pUCYHKaX.

[IpumeHATh TeoMeTpuYeckre (akThl JUIS PEIICHHS CTEPEOMETPUYCCKUX — 3ajiad,
MIPENOoNaraloiuX HEeCKOJIbKO IIaroB PELICHUs, €CIM YCJIOBUS NMPUMEHEHHS 3aJlaHbl B SIBHOU
dopme.

[TpuMeHATh TpPOCTEHIINE MPOrPaMMHBIC CPEICTBA M JJIEKTPOHHO-KOMMYHHUKAIIHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUIECKHX 3aa4.

[IpuBoauTh mpUMEPBl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TNPHUPOAE U KHU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMmeHATh NOJy4eHHBIE 3HAHMS HA IPAKTUKE: AHAJIU3UPOBATH PEAJIBHBIC CUTyallUd U
HpI/IMeHSITI) I/I?)y‘-IeHHI)Ie IIOHATHUA B HpOHGCC@ IIOUCKa pemeHI/m MAaTCMAaTHUYCCKHU
cOpMYIIMPOBaHHOW TMPOOJIEMBI, MOJCIUPOBATh pPEANbHbIC CHTYyalldd Ha SI3bIKE T'€OMETPHH,
HCCJIEeIOBATh MOCTPOSHHBIC MOJEIN C WCIOJIb30BAHUEM T'€OMETPHUYECKHX MOHSTUH U TEOpeM,
annapaTa anre6p1;1; pemaTb HpaKTquCKHe 3a4a4U, CBJA3aHHBIC C HAXOXICHUEM FeOMeTpI/I'-IeCKI/IX
BEJIUYHH.

11 KUIACC

OnepupoBatb IOHATHAMU: OWIMHIpAYECKas IIOBEPXHOCTB, oOpa3zymoiue
MWINHAPUYECKOH MOBEPXHOCTH; IWIMHP; KOHHYECKAs TIOBEPXHOCTh, 00pa3yIoIne KOHUYECKOM
MMOBEPXHOCTHU, KOHYC; ChepruecKasi IOBEPXHOCTb.

Pacnio3naBate Tena Bpamenus (IWJIKHIP, KOHYC, cdepa u 1map).

OOBACHSTH CIIOCOOBI TOMYYEHUS TEI BPAILICHUSI.

KnaccuduumpoBaTs B3auMHOE pacioiokeHue Cepbl U TNIOCKOCTH.

OnepupoBarh MOHATHSMU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA CErMEHTA;
IapOBOM CJI0M, OCHOBAHUE IIAPOBOTO CJIOS, BBICOTA IAPOBOTO CIIOS; MIAPOBOM CEKTOP.

Boruucnsate 00bEMBI U TUTOMIAIU TTOBEPXHOCTEH TEJ BpAIEHUS, T€OMETPUUYECKUX TEN C
pUMEHEHHEM (HOPMYIL.

OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIHCAHHBIA B Cepy M OMHUCAHHBIA OKOJIO
chepsr; chepa, BNUCAaHHAS B MHOTOTPAaHHUK WJTU TEJIO BPAIICHUS.

BBIUKCIIATE COOTHOMICHHUS MEXIY IUIOIIAISIMHU MOBEPXHOCTEH M 00BEMAaMU TOIOOHBIX
TeN.
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N3o0paxaTh u3ydyaeMbie (QUTYpbl OT PYKH M C TPUMEHEHHUEM MPOCTBHIX YEPTEKHBIX
HHCTPYMEHTOB.

BrImoTHATE (BBIHOCHBIC) IIOCKHUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BU
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUECHUS TEJ BPAICHUSI.

W3BnexaTh, HHTEPIPETUPOBATh U MPEOOPA30BBIBATE MHPOPMALIHIO O MPOCTPAHCTBEHHBIX
TreOMETPUIECKHX (PUTYpax, MPECTaBICHHYIO Ha YePTEeKaX U PUCYHKaX.

OnepupoBath MOHITHEM BEKTOP B IPOCTPAHCTRBE.

BrmmonssaTe I[ef/'ICTBI/Iﬁ CJIOKCHHUS BCKTOPOB, BbIYUTAHHA BECKTOPOB U YMHOXCHHSA BCKTOpPA
Ha YHUCJI0, 00BACHATH, KAKUMHU CBOMCTBAMH OHU 00J1aar0T.

[TpuMeHsTh paBUIIO apauIeIenue/a.

OnepupoBaTh MOHATUSMU: AEKAPTOBbI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, Yrol MEXKIY BEKTOpaMH, CKaJspHOE
MIPOU3BEICHUE BEKTOPOB, KOJUTHHEAPHBIC U KOMIUTAHAPHBIC BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB W MPOW3BECHHE BEKTOPA HA YHCIIO, YOI MEXIy BEKTOPAMH,
CKaJsipHOE TIPOU3BEICHUE, PACKIIAIbIBATH BEKTOP MO ABYM HEKOJUTHHEAPHBIM BEKTOPAM.

3a/maBarh MIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT.

[lpumensaTp TeomMeTpudeckne (axKThl ISl  PEIICHWS CTEPEOMETPUYECKHX — 3ajad,
MIPENOoNararoiX HEeCKOJIbKO IIaroB PELICHUs, €CIM YCJIOBUS NMPUMEHEHHS 3aJlaHbl B SIBHOU
dbopme.

Pemrate mpocTeiine reoMeTprUUSCKUE 3a1aui Ha TIPUMEHEHHE BEKTOPHO-KOOPAHMHATHOTO
METO/1a.

Pemate 3aa4Yl Ha J0Ka3aTCJIbCTBO MATEMAaTHYCCKUX OTHONLICHUN U HAaXO0XICHUEC
TCOMETPUYCCKHUX BEJIMYHMH 10 00pa3liaM WM aJIrOpUTMaM, MPUMEHSST W3BECTHBIE METOIBI MPH
PCIICHNUU CTAHAAPTHBIX MATCMATHYCCKUX 3a/1a4.

[IpumeHnATs mpocTelIne MPOrpaMMHBIE CPENCTBA U DIIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUIECKHX 3a1a4.

[IpuBoauTe mpUMEPBI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE U KU3HHU,
pacro3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

IIpuMeHATh NOJy4eHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH PEANBHBIC CUTyallUd U
IIPHUMCHATH HN3YUCHHBIC IIOHATUA B mponecce IIOHUCKa peIICHUA MaTe€MaTHN4YCCKN
c(OpMYIIHPOBaHHOW TPOOIIEMBI, MOJCIHUPOBATh pPEANbHbIC CHTYyalldd Ha SI3bIKE T€OMETPHH,
HCCICaA0BaTbL MOCTPOCHHBIC MOJCIN C HCIOJB30BAHUEM TI'COMCTPHYCCKUX HOHATUHN U TCOPEM,
ammapara anreOpsbl; penaTh NpakKTHIECKHe 3a1auu, CBSI3aHHbBIC ¢ HAXOXKICHUEM IeOMETPUICCKIX
BEJIMYUUH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

KosaunuyecTBo 4acoB

Ne HaumeHoBaHMe pa3/ie/ioB U TeM DJIeKTpOHHbIe (LM (ppoBHIE)
KonTpoabnbie | IlpakTHyeckue
n/n NMPOrpamMMmsbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoTbI
https://resh.edu.ru/subject/lesson/4756/
1 BBenenue B ctepeoMeTpuio 10
http://geometry2006.narod.ru/Lessons/10-
[IpsimMbIe 1 MIIOCKOCTHU B 11/5a.pptx
2 npoctpanctse. [lapamiensHOCTh 12 1 http://geometry2006.narod.ru/Lessons/10-
IPAMBIX U IJIOCKOCTEM 11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-
[leprneHAUKYISIPHOCTD MPSMBIX U
3 prieHi vy P P 12 1 11/7a.pptx
MIJIOCKOCTEH
http://geometry2006.narod.ru/Lessons/10-
VYriel MeXy PSIMBIMU U
4 Ay TIp 10 1 11/8b.pptx
MJIOCKOCTSIMU
http://geometry2006.narod.ru/Lessons/10-
) MHororpaHHUKU 11 1 11/16a.pptx
6 OGbEMBI MHOTOTPAHHHKOB 9 1 http://geometry2006.narod.ru/Lessons/10-
11/24.pptx
IloBropeHue: cedeHus, pacCTOSHHUS http://geometry2006.narod.ru/Lessons/10-
7 4 1
" yTIBI 11/9a.pptx
OBUIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME



https://resh.edu.ru/subject/lesson/4756/
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
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11 KJIACC
HaumMmeHoBaHHue Ko/un4gecTBO 4acoB
Ne duexkTpoHHbIe (LM poBbIe) 00pa3oBaTeJIbHbIE
pa3esioB H TeM KonTpoasnbie | IIpakTnueckue
n/n Bcero pecypcbl
NMPOrpamMMbl padoTbI padoThI
Tena BpameHus 12 1 https://interneturok.ru/
OO0BEMEI Tel 5 1 https://resh.edu.ru/subject/lesson/6300/conspect/22489/
B
CKTOPBT 1 KOOP/UHATE! 10 1 https://www.yaklass.ru/
B IPOCTPAHCTBE
[ToBTOpEHUE,
0bobmenme, 7 1 https://resh.edu.ru/subject/lesson/6297/conspect/22282/
cUCTEMAaTH3aIHA
3HAaHUH
OBIIEE KOJIMYECTBO 34 4 0
YACOB 110 ITPOI'PAMME



https://interneturok.ru/
https://resh.edu.ru/subject/lesson/6300/conspect/22489/
https://www.yaklass.ru/
https://resh.edu.ru/subject/lesson/6297/conspect/22282/

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBo 4acoB

HdarTa usyyenus

DJIeKTpPOHHBIE N (pOBLIE
o0pa3oBaTe/ibHbIEe pecypchl

Ne
n/ Tema ypoka
I Bcero Kp 1IIP
Jaramo | JaTa mo
IJIAHY dakry
OcCHOBHBIE TIOHATHSI CTEPEOMETPHUH: TOUKA,
npsimMasi, II0CKOCTb, TPOCTpaHcTBo. [IpaBuina https://resh.edu.ru/subject/lesso
n300pakeHus Ha PUCYHKAX: N300pakeHus 1 n/4756/
IJIOCKOCTEH, MapauieIbHbIX MPSMbIX
(OTpe3KOB), cepeIMHbI OTPE3Ka
[ToHATHS: epeceKalouecs MIOCKOCTH, http://geometry2006.narod.ru/L
1 essons/10-11/5a.pptx
nepeceKaronecs npsimasi ¥ miockocTb
[lonsTHs: nepecekaromecs MIOCKOCTH, http://geometry2006.narod.ru/Le
MEPECEKAIOIINAECS MPSIMAsT U THTOCKOCTb. 1 ssons/10-11/7a.pptx
Juarnoctuyeckasi KOHTpOJIbHas padoTa.
3HAKOMCTBO C MHOTOIDaHHUKaMH, http://geometry2006.narod.ru/Le
n300pakeHue MHOTOIPaHHUKOB Ha PUCYHKAX, 1 ssons/10-11/8b.pptx
Ha MIPOEKIMOHHBIX YepTexKax
HauaneHble cBeieHus 0 KyOe U mupamuie, ux http://geometry2006.narod.ru/Le
pasBépTku u Mozenu. CeueHus 1 ssons/10-11/16a.pptx
MHOT'OTPaHHUKOB
HavanpHble cBeieHHs 0 KyOe U TUpaMHJIE, X 1 http://geometry2006.narod.ru/Le

pa3BépTku u Monenu. CedeHus

ssons/10-11/24.pptx



https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
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MHOT'OrpaHHUKOB

[TonsiTe 00 aKCHOMaTHYECKOM MTOCTPOSHUU

http://geometry2006.narod.ru/L

7 CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U
p P P P essons/10-11/9a.pptx
CJIEJICTBUS U3 HUX
HOHHTI/IG 06 AKCUOMATHUYECCKOM HOCTpOGHI/II/I https://resh'edu_ru/subiectﬂesso
8 CTCPEOMETPHH: aKCUOMBI CTEPEOMETPHUH B n/4756/
CJIEJICTBUS U3 HUX
http://geometry2006.narod.ru/L
[Tonsatue 00 akcuOMaTHYECKOM OCTPOCHUU essons/10-11/5a.pptx
9 CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUU U http://geometry2006.narod.ru/L
CJIEJICTBUS U3 HUX essons/10-11/5b.pptx
[TonsiTe 00 aKCHOMAaTHYECKOM ITOCTPOSHUH http://geometry2006.narod.ru/Le
10 CTEpPEOMETPHUH: aKCUOMBI CTEPEOMETPUH U ssons/10-11/7a.pptx
CJIEJICTBUS U3 HUX
B3anMHoe pacronoxKeHue npsmbIx B http://geometry2006.narod.ru/Le
11 MIPOCTPAHCTBE: MepeceKarouecs, ssons/10-11/8b.pptx
[IapaJlIeJIbHbIE U CKPEIIHUBAIOIINECS IPSIMbIE
[TapannensHOCTh NPAMBIX U IJIOCKOCTEH B http://geometry2006.narod.ru/Le
12 IPOCTPAHCTBE: NapajlIe/IbHBIE IPSIMBIE B ssons/10-11/16a.pptx
IIPOCTPAHCTBE; NAPAJIEIBHOCTD TPEX NPSIMBIX
[lapautenbHOCTB NPSAMBIX U IUIOCKOCTEN B http://geometry2006.narod.ru/Le
13 npoctpaHcTse: [lapaniensHoCTh NpsAMOi 1 ssons/10-11/24.pptx
IIJIOCKOCTH
14 VYTIIBl C COHAMPAaBJICHHBIMUA CTOPOHAMH http://geometry2006.narod.ru/L
essons/10-11/9a.pptx
15 VIOJ MEXIy TIPAMBIME B TIPOCTPAHCTRE https://resh.edu.ru/subject/lesso

n/4756/



http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
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http://geometry2006.narod.ru/L
essons/10-11/5a.pptx

16 VYron Mexay NpsMbIMU B IPOCTPAHCTBE http://geometry2006.narod.ru/L
essons/10-11/5b.pptx
[TapannenpHOCTh INIOCKOCTEN: NTapajieIbHbIE http://geometry2006.narod.ru/Le
17 ssons/10-11/7a.pptx
IJIOCKOCTH
http://geometry2006.narod.ru/Le
18 CaoiicTBa mapayieIbHBIX TUIOCKOCTEH ssons/10-11/8b.pptx
[IpocTeiimune npocTpaHCcTBEHHBIE (GUTYPHI HA http://geometry2006.narod.ru/Le
19 ssons/10-11/16a.pptx
MJIOCKOCTH: TETPadp, KyO, mapassieenumne
20 TocTpoerue ceuerii http://geometry2006.narod.ru/Le
ssons/10-11/24.pptx
21 T — http://geometry2006.narod.ru/L
essons/10-11/9a.pptx
KontponbHas padota o teme "[Ipsimbie
22 IJIOCKOCTH B TipocTpaHcTie. [lapamensHocTh 1
IPSIMBIX U IJIOCKOCTEN"
[lepneHaAKYISIPHOCTD MPSIMOM U TNIOCKOCTH: https://resh.edu.ru/subject/lesso
23 ' n/4756/
MEePIEHIUKYIISPHBIE IPSIMbIE B IPOCTPAHCTBE
24 IIpsiMble napaenbHble U NEPIEHIUKYISIPHbIE http://geometry2006.narod.ru/L



http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
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K IINIOCKOCTH

essons/10-11/5a.pptx
http://geometry2006.narod.ru/L
essons/10-11/5b.pptx

[IpsimMble mapasnensHble U NEPIEHIUKYISIPHBIE

http://geometry2006.narod.ru/Le

25 ssons/10-11/7a.pptx
K IUTIOCKOCTH
[Ipu3Hak nepneHauKyIIPHOCTH IPIMOU U http://geometry2006.narod.ru/Le
26 ssons/10-11/8b.pptx
MIJIOCKOCTH
[Tpu3HaK NepHEeHUKYIIPHOCTH MIPSMOM U http://geometry2006.narod.ru/Le
27 ssons/10-11/16a.pptx
TIJIOCKOCTH
28 Teopema o npsiMoil NepPHEHAUKYISIPHON http://geometry2006.narod.ru/Le
IUIOCKOCTH ssons/10-11/24.pptx
29 Teopema o npsiMoii NEPIICHANKYIIAPHOM http://geometry2006.narod.ru/L
IJIOCKOCTH essons/10-11/9a.pptx
Teopema 0 PAMOit TTePTIEHHKYIAPHOM https://resh.edu.ru/subject/lesso
30 4 n/4756/
MJIOCKOCTH
http://geometry2006.narod.ru/L
[lepnenaAnKYyISIp U HAKJIOHHBIE: PACCTOSIHUE OT essons/10-11/5a.pptx
31 TOYKH JI0 TJIOCKOCTH, PaCCTOSIHUE OT IPSIMOM http://geometry2006.narod.ru/L
JI0 TIJIOCKOCTH essons/10-11/5b.pptx
HepHeHI[I/IKyJ'IHp 1 HAKJIOHHBIC: paCCTOXHI/Ie oT http//geometrv2006na rod_ru/l_e
32 TOYKH JI0 THIOCKOCTH, PACCTOSIHUE OT MPSIMOI ssons/10-11/7a.pptx
JI0 TUIOCKOCTHU
33 [lepnieHIUKYIISAp ¥ HAKIOHHBIE: PACCTOSTHHE OT http://geometry2006.narod.ru/Le

ssons/10-11/8b.pptx



http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
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TOYKH OO IJIOCKOCTH, PACCTOAHUEC OT prIMOI\/’I
J0 IINTOCKOCTH

IleprieHquKYIIAp U HAKIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 IJIOCKOCTHU, PACCTOSIHUE OT MPSMOU

http://geometry2006.narod.ru/Le
ssons/10-11/16a.pptx

34 1
1o miockoctu. KoHTponbHas paboTta o reme
«IleprieHIUKYIIPHOCTH TIOCKOCTEN».
35 VTI1bl B IPOCTPAHCTBE: YIOJ MEXAY IPIMON U http://geometry2006.narod.ru/Le
[UIOCKOCTBIO ssons/10-11/24.pptx
36 JIByrpaHHBIN yroJi, TMHEHHBIN yrog http://geometry2006.narod.ru/L
JIBYT'PaHHOI'O yrIJa essons/10-11/9a.pptx
TIBYTpAHHBIH Yo, THHEHHBIHA Yro https://resh.edu.ru/subject/lesso
37 ’ n/4756/
JIBYT'PaHHOI'O yrIjia
http://geometry2006.narod.ru/L
[lepneHAMKYISIPHOCTD IJIOCKOCTEN: PU3HAK essons/10-11/5a.pptx
38 P HeH IHKVILOHOCTI TEVX TLIOCKOCTE http://geometry2006.narod.ru/L
CPHICHIMKYIAPHOCTH JIBY ocKocte essons/10-11/5b.pptx
N http://geometry2006.narod.ru/Le
[lepnenAMKYISIPHOCTD MIIIOCKOCTEN: MPU3HAK
39 PHCHMKYTAP pv ssons/10-11/7a.pptx
MEePIEHIUKYISIPHOCTH ABYX TJIOCKOCTEH
[lepneHAMKYISIPHOCTD IJIOCKOCTEN: PU3HAK http://geometry2006.narod.ru/Le
40 Y ssons/10-11/8b.pptx
MEePIEHIUKYJISIPHOCTH ABYX MJIOCKOCTEH
http://geometry2006.narod.ru/Le
41 Teopema o TpEX nmeprneHANKYISIpax ssons/10-11/16a.pptx
42 Teopema o TPEX MEPICHIAKYIAPAX http://geometry2006.narod.ru/Le

ssons/10-11/24.pptx



http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
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http://geometry2006.narod.ru/L

43 Teopema o TpEX meprneHAUKYIApAx
p P PTCHIHIYIAP essons/10-11/9a.pptx
KonrponbHas pabota mo temam
44 "IlepneH IUKYIAPHOCTD MPSIMBIX U 1
miockocTeil" u "YTibl MEXIY NPSIMBIMU U
iockocTsMu"
IloHATHE MHOTOTpaHHUKA, OCHOBHBIE
https://resh.edu.ru/subject/lesso
3JI€MEHThl MHOTOTPAaHHUKA, BBIITYKJIbIE U
45 . n/4756/
HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA
MHOI'OTpaHHUKA
[Ipu3ma: N-yroibHast IPU3Ma; PPaHd 1 http://geometry2006.narod.ru/L
OCHOBAHMS IPU3MBbI; IPsIMasi U HAKJIOHHAs essons/10-11/5a.pptx
46 NpU3MBI; OOKOBas M MOJTHAS TIOBEPXHOCTD http://geometry2006.narod.ru/L
p ’ P essons/10-11/5b.pptx
MIPU3MBI
I o http://geometry2006.narod.ru/Le
apaJjuleNIenuIe ], IpsIMOYTOJIbHBIN
47 . ssons/10-11/7a.pptx
napajuieJIienuIe ] ¥ ero CBoicTBa
ITupamupa: N-yrosnbHas nupamuzia, TpaHu v
. http://geometry2006.narod.ru/Le
OCHOBaHHE MUPaMHUJIbl; OOKOBas U MOJTHAs
48 ssons/10-11/8b.pptx
MMOBEPXHOCTh MMUPAMU/IbI; IPABUIIbHAS U
yceu€HHas nmupaMmuaa
IIpaBunbHBIE MHOTOTPAHHUKU: TIOHATHE http://geometry2006.narod.ru/Le
[IPaBUJILHOTO MHOTOI'PAHHMKA; [TPaBUJIbHAS ssons/10-11/16a.pptx
49 MpU3Ma U NMpaBUIIbHAS MUPAMU/IA; IPABUIIbHAS
TpeyroyibHasi nupamMuaa U NpaBUIbHBIN
TeTpa’ap; Kyo
50 IIpencraBnenue o NpaBUIBHBIX http://geometry2006.narod.ru/Le



http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
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MHOTOTPaHHUKAX: OKTadAP, JOACKAIAP U
HUKOCAdIP.

ssons/10-11/24.pptx

CuMMeTpusl B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJILHO TOYKH, IIPSIMOH, INIOCKOCTH.

http://geometry2006.narod.ru/L

51 DNIeMEeHTB CHMMETPHUH B TUpaMuUIax,
essons/10-11/9a.pptx
napasuieNienuIe1ax, MpaBUIbHbBIX
MHOTOTpaHHUKAX
BbIYHCIIEHHE DIIEMEHTOB MHOTOTPAHHHUKOB: http://geometry2006.narod.ru/Le
52 .. ssons/10-11/3b.pptx
pEOpa, TuaroHau, yriibl
[Tnomaas 60KOBOM MOBEPXHOCTH U MOJTHOM http://geometry2006.narod.ru/Le
53 MOBEPXHOCTH MPAMOMN IPU3MBL, IIIOLIA]b ssons/10-11/3a.pptx
OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH
MPSAMOM IPU3MBbI
[Tnomaas 6OKOBOM MOBEPXHOCTH U http://geometry2006.narod.ru/Le
£4 HOBEPXHOCTH MPABUIILHOM TIHPAMHUIBL, ssons/10-11/3c.pptx
TeopeMa O IJIOMAan OOKOBON TOBEPXHOCTH
YCEYEHHOU NMUPAMUIBI
KoHTpO/IbHas paboTa 1o TeMe https://resh.edu.ru/subject/lesso
55 1 n/4756
"MHororpaHHuKu" n/4756/
https://resh.edu.ru/subject/lesso
56 INoustue 06 00BEME n/4756
https://resh.edu.ru/subject/lesso
57 O0BEM nupamMuIbI n/4756/
58 O0BEM TUpaMuIbI http://geometry2006.narod.ru/Le



http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
http://geometry2006.narod.ru/Lessons/10-11/3b.pptx
http://geometry2006.narod.ru/Lessons/10-11/3b.pptx
http://geometry2006.narod.ru/Lessons/10-11/3a.pptx
http://geometry2006.narod.ru/Lessons/10-11/3a.pptx
http://geometry2006.narod.ru/Lessons/10-11/3c.pptx
http://geometry2006.narod.ru/Lessons/10-11/3c.pptx
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
http://geometry2006.narod.ru/Lessons/10-11/3b.pptx
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ssons/10-11/3b.pptx

http://geometry2006.narod.ru/Le
ssons/10-11/3a.pptx

59 OO0BEM mupaMuIbI
http://geometry2006.narod.ru/Le
60 OO0BEM TUPAMHUTBI ssons/10-11/3c.pptx
https://resh.edu.ru/subject/lesso
61 OO0BEM ITPU3MBI n/4756/
https://resh.edu.ru/subject/lesso
62 OO0BEM MpU3MBI n/4726
https://resh.edu.ru/subject/lesso
63 OO0BEM TPU3MBI n/4756/
KonTposbHas pabora 1o teme "O0bEMBI http://geometry2006.narod.ru/Le
64 | 1 ssons/10-11/3b.pptx
MHOTOTPAaHHUKOB
T[ToBTOpeHNe, 0600IIIEHIEe CHCTEMATH3AINS http://geometry2006.narod.ru/Le
o . ssons/10-11/3a.pptx
65 3Hanuil. [locTpoeHne ceueHwmii B
MHOTOTpaHHUKE
[ToBTOpenue, 0600IIeHNEe CUCTEMAaTU3AIUS http://geometry2006.narod.ru/Le
3HaHUU. BeluuciaeHue pacCTOSHUM: MEXY ssons/10-11/3c.pptx
66 JIBYMsI TOUKaMH, OT TOUKH J0 MPSIMOM, OT

TOYKH OO IIJIOCKOCTH, MCIKAY
CKpCIIUBAOIUMUCS IIPAMBIMHA



http://geometry2006.narod.ru/Lessons/10-11/3b.pptx
http://geometry2006.narod.ru/Lessons/10-11/3a.pptx
http://geometry2006.narod.ru/Lessons/10-11/3a.pptx
http://geometry2006.narod.ru/Lessons/10-11/3c.pptx
http://geometry2006.narod.ru/Lessons/10-11/3c.pptx
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
http://geometry2006.narod.ru/Lessons/10-11/3b.pptx
http://geometry2006.narod.ru/Lessons/10-11/3b.pptx
http://geometry2006.narod.ru/Lessons/10-11/3a.pptx
http://geometry2006.narod.ru/Lessons/10-11/3a.pptx
http://geometry2006.narod.ru/Lessons/10-11/3c.pptx
http://geometry2006.narod.ru/Lessons/10-11/3c.pptx
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67

HtoroBas koHTposibHAs paboTa

68

[ToBTOpEHUE, 0000IICHNE CUCTEMATH3 AL
3HaHUH. BeluuciaeHue yrios: MExXny
CKPELIUBAIOIIUMUCS IIPSIMBIMH, MEXKIY
IIPSIMOU M TUIOCKOCTBIO, IBYTPaHHBIX YIJIOB,
YIJIOB MEXAY IJIOCKOCTSIMU

http://geometry2006.narod.ru/Le

ssons/10-11/3c.pptx

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68



http://geometry2006.narod.ru/Lessons/10-11/3c.pptx
http://geometry2006.narod.ru/Lessons/10-11/3c.pptx
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KAJIEHJAPHO-TEMATHUYECKOE IINTAHUPOBAHUE

11 KJIIACC

Koan4yecTBo 4acoB

JlaTa
NMPOBeIeHUs

ypoka

DJIeKTpOHHBIe NN (ppoBbIE

Ne n/m Tema ypoka
Bcero | KP P o0pa3oBaTe/bHbIC PeCypChl
Jdaramo | Jlara
IUIaHy no
pakry
1 Cdepa u map: meHTp, panyc, 1TMamMmeTp; 1 https://resh.edu.ru/subject/lesson/4
IUIOUIA/1b MOBEPXHOCTHU Chephl 912/conspect/23572/
B3auMHoe pacnonoxenue cepsl 1
P dep https://resh.edu.ru/subject/lesson/4
2 IJIOCKOCTH; KacaTeabHas MIOCKOCTh K 1
912/conspect/23572/
cthepe; miomaas chepsl
W3o6pakenue chepsl, mapa Ha
3 P dep P 1 https://urok.1sept.ru/articles/212754
miockocT. CeyeHus mapa
[unuuapudeckas MOBEPXHOCTS, https://resh.edu.ru/subject/lesson/60
o0pa3ymolire IIHHIPUYECKOI 65/
4 MMOBEPXHOCTH, OCh IHJIMHIPUIECCKOMN 1
ITOBEPXHOCTHU. J[MarHocTuyeckas
KOHTpOJIbHAs paboTa.
[ununap: ocHOBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3 asi ¥ OChb; o _
5 P pasyrom 1 https://foxford.ru/wiki/matematika/

IUIOIIA s OOKOBOH M IIOJHOM
IIOBEPXHOCTHU



https://resh.edu.ru/subject/lesson/4912/conspect/23572/
https://resh.edu.ru/subject/lesson/4912/conspect/23572/
https://resh.edu.ru/subject/lesson/4912/conspect/23572/
https://resh.edu.ru/subject/lesson/4912/conspect/23572/
https://urok.1sept.ru/articles/212754
https://resh.edu.ru/subject/lesson/6065/
https://resh.edu.ru/subject/lesson/6065/
https://foxford.ru/wiki/matematika/
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N300pakeHre NUINHAPA Ha TUNIOCKOCTH.
Pa3Béprka unnunapa. CeyeHus MWINHIPA

6 . https://foxford.ru/wiki/
(TIIOCKOCTHI0, MapalJIeNIbHON WU
MEPIEeHIUKYIIPHOU OCH LIUIUHPA)
Konnueckas moBepXHOCTh, 00Opa3yroIme https://www.yaklass.ru/p/geometria/1
7 KOHUYECKOU MOBEPXHOCTH, OCh 1 0-klass/
BEpIINHA KOHUYECKON TOBEPXHOCTH
Konyc: ocHOBaHME U BEpILIUHA, https://www.yaklass.ru/p/geometria/1
8 oOpa3syroias 1 0Ch; TJIOMAb OOKOBOH H 1-klass/
MOJTHOM TOBEPXHOCTHU
Yceu€uHblit KOHYC: 00pa3yromye u https://resh.edu.ru/subject/lesson/47
9 BBICOTA; OCHOBAHHUS M OOKOBas 24/
MOBEPXHOCTh
N306pakeHre KOHyca Ha MIIOCKOCTH.
Pa3BépTka konyca. CeueHns KoHyca
10 (HHOCEOCTBIO, l}IlapaJIJIeHBHOﬁ OCIz/OBaHI/IIO, https://interneturok.ru/lesson/geom
U IJIOCKOCTBIO, MMPOXOIAIIECH Yepe3 ety
BEPIIUHY)
11 KomOunanmst Ten BparieHus u https://interneturok.ru/lesson/geom
MHOT'OTPaHHUKOB etry/
MHOrorpasHukK, OIUCaHHbINA OKOJIO
12 ;?;Zi?;;i?;; iiicsigi}é ]:,pameHI/I;I. 1 https://interneturok.ru/lesson/geom
Kontponbhas pabora no teme «Tena ety
BpAIICHUS».
13 [Tonstue 06 06péMe. OCHOBHBIC CBOKCTBA https://resh.edu.ru/subject/lesson/4

00BEMOB Tel

912/conspect/23572/



https://foxford.ru/wiki/
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://resh.edu.ru/subject/lesson/4724/
https://resh.edu.ru/subject/lesson/4724/
https://interneturok.ru/lesson/geometry
https://interneturok.ru/lesson/geometry
https://interneturok.ru/lesson/geometry/
https://interneturok.ru/lesson/geometry/
https://interneturok.ru/lesson/geometry/
https://interneturok.ru/lesson/geometry/
https://resh.edu.ru/subject/lesson/4912/conspect/23572/
https://resh.edu.ru/subject/lesson/4912/conspect/23572/
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14 O0BEM IUIHHIpA, KOHYCca https://infourok.ru/
15 O0BEM mapa u mionags cheps https://urok.1sept.ru/articles/212754
[TonoGHbIe Tea B IPOCTPAHCTBE. https://resh.edu.ru/subject/lesson/60
16 CooTHOLIEHUSs MEKY TLIOIIAIIMHU 65/
MMOBEPXHOCTEH, 00bEMaMH TIOJJOOHBIX TEI
17 KonTponbHas pabora o temam "Tena 1
BpamieHus" u "O6bembl Ten"
18 BekTop Ha IJI0CKOCTH U B IIPOCTPAHCTBE https://foxford.ru/wiki/
19 CrnoxeHue 1 BBIYUTaHUE BEKTOPOB https://www.yaklass.ru/p/geometria/1
0-klass/
https://www.yaklass.ru/p/geometria/1
20 YMHO)KEHNE BEKTOpA Ha YNCIIO 1-klass/
Pasnoxenne BekTopa 1o Tpém https://resh.edu.ru/subject/lesson/47
21 HEKOMILUIaHAapHBIM BekTopam. IIpaBuiio 24/
napajienenuneaa
Pemienue 3aiau, cBA3aHHBIX C
’ . . https://interneturok.ru/lesson/geom
22 MIPUMEHEHUEM MPABUJI JCHCTBUH C
etry/
BEKTOpAMH
[IpsimoyrosibHast cucTeMa KOOpIUHAT B
PAMOYT P https://interneturok.ru/lesson/geom
23 npoctpanctBe. KoopauHaTsl BeKTOpa. N
etry/
[IpocTeiimue 3ama4u B KOOpIUHATAX
24 VYron mexnay Bekropamu. CKansipHoe https://interneturok.ru/lesson/geom
MIPOU3BEJICHUE BEKTOPOB etry
BhITHCIIEHHE YIIIOB MEXTY IPAMBIMH 1 https://www.yaklass.ru/p/geometria/1
25 0-klass/

IIJIOCKOCTAMU



https://infourok.ru/
https://urok.1sept.ru/articles/212754
https://resh.edu.ru/subject/lesson/6065/
https://resh.edu.ru/subject/lesson/6065/
https://foxford.ru/wiki/
https://www.yaklass.ru/p/geometria/10-klass/%20erpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/%20erpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://resh.edu.ru/subject/lesson/4724/
https://resh.edu.ru/subject/lesson/4724/
https://interneturok.ru/lesson/geometry/
https://interneturok.ru/lesson/geometry/
https://interneturok.ru/lesson/geometry/
https://interneturok.ru/lesson/geometry/
https://interneturok.ru/lesson/geometry
https://interneturok.ru/lesson/geometry
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
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KOOp)II/IHaTHO-BCKTOpHHﬁ MCTOJ IpU

https://www.yaklass.ru/p/geometria/1

26 pEIICHUH T€OMETPUUECKUX 3a7a4 1-Mass/
97 Konrponsnas padora no teme "Bekropsl 1

Y KOOPJMHATHI B MpOCTpaHcTBE"

[ToBTOpenwue, 0600mEeHNE U https://www.yaklass.ru/p/geometria/1
)8 cuctemaru3zanus 3HaHuiH. OCHOBHBIE O-klass/

¢burypsl, GpaxTsl, TEOPEMBI Kypca

TUTAHUMETPHUH

[ToBTOpenue, 0600mEeHNE U https://www.yaklass.ru/p/geometria/1
29 cuctemaru3anus 3HaHUH. OCHOBHBIE 1-klass/

¢burypsl, GpaxTsl, TEOPEMBI Kypca

TUTAHUMETPUH

[ToBTOpeHmE, 0600IIEHNE U https://resh.edu.ru/subject/lesson/47
30 CHCTeMaTH3anus 3HaHUIL. 3a1a4n 24/

TUTAHAMETPUHU B METOJIBI X PEIICHUS

[ToBTOpeHwue, 06001eHNE 1 https://www.yaklass.ru/p/geometria/1
31 cucTeMaTU3alys 3HaHWHI. 3amaun 0-klass/

TUTAHUMETPUHU U METOJIbI UX PEIICHUS

[ToBTOpeHue, 0600IeHNE U https://www.yaklass.ru/p/geometria/1
32 cuctemaruzanus 3HaHui. OCHOBHBIE 1-klass/

¢burypsl, GpaxTsl, TEOpEMBI Kypca

CTepeoOMETpUHN
33 HToroBast KOHTpOJIBHAs paboTa 1

TosToperue, 060GmeHHe i https://resh.edu.ru/subject/lesson/47
34 24/

CUCTEMATHU3alUA 3HAHUN



https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://resh.edu.ru/subject/lesson/4724/
https://resh.edu.ru/subject/lesson/4724/
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://resh.edu.ru/subject/lesson/4724/
https://resh.edu.ru/subject/lesson/4724/
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OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME
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