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INOACHUTEJIBHAA 3ATINCKA

Pabouyas mporpamma yueGHOTO Kypca «I'eomeTpus» 6a30BOro ypoBHS I 00y4aromuXcs
10 —11 xmaccoB pa3paboTaHa Ha ocHOBe DeaepantbHOro rocyAapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHJapTa cpenHero oomero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHHIA,
HPEIBSBIIEMBIX K MaTeMAaTHYECKOMY OOpa30BaHHUIO, M TPAIUIUI POCCHUIICKOrO 0Opa30oBaHUSL.
PeaJII/I3aLII/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KIIFOUCBBIMH KOMIICTCHIIUSAMU,
COCTaBIISIIOIMMU OCHOBY ISl CaMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
06H.[eKy.HBTypHOI‘O, JIMYHOCTHOTI'O M MTO3HABATCIIbHOI'O PA3BUTHA JIMYHOCTHU O6y‘IaIOIJ_[I/IXC$I.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca T€OMETpUM Ha YpOBHE CpEIHEro oOulero oOpa3oBaHUs
00ycJIOBJI€Ha NPAKTUYECKON 3HAYMMOCTBIO METAlpeIMETHBIX M IPEIMETHBIX pe3yJbTaToB
00y4YeHHsI TEOMETPHH B HANpPABJICHUHU JIMYHOCTHOTO PAa3BUTH OOydaromuxcs, (OpMHUPOBAHUS
(GYHKLIMOHAJIBHON MaTeMaTH4ecKOM TI'PaMOTHOCTH, H3YYCHMsI IPYTUX Y4eOHBIX IMCLUIUIMH.
PazButne y oOydarommxcs NPaBHIBHBIX TIPEACTABICHUH O CYIIHOCTH W TPOUCXOKICHHU
reOMEeTPUYECKUX aOCTpaKLUii, COOTHOIIECHUH PEabHOIO U UJEATbHOI0, XapaKTepe OTPaKeHHs
MaTE€MaTU4YeCKOW HAayKOM SIBJICHUH U IPOLECCOB PEATIBHOIO MHUPA, MECTE T€OMETPUMU B CUCTEME
HayK M pOJM MaTeMaTH4YeCKOr0 MOJEIMPOBaHMs B HAyYHOM IIO3HAHUUM U B IPaKTHKE
CHocoOCTBYeT (OPMHUPOBAHMIO HAYYHOTO MHPOBO33PEHUS YUYAIIMXCS, a TaKXKe KadecTB
MBILIEHHS], HEOOXOAUMBIX JUISl a[lalTallii B COBPEMEHHOM OOIIECTBE.

['eomerpus sBisieTCss OAHMM K3 0a30BBIX TPEIMETOB Ha YPOBHE CPEIHETO OO0IIero
o0pa3oBaHus, TaKk Kak oOecledrBaeT BO3MOXKHOCTb M3YYEHHUS KaK IUCLUIUIMH €CTECTBEHHO-
Hay4HOM HaIIPaBJIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlornueckoe MblIUIeHHE, (HOPMUPYEMOE MPU HM3YyYEHHUH OOYYaIOUIMMMCA MOHATHHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKUX YTBEPKIECHUH B XOJlE peIICHUsS
TreOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTaTh W ONPOBEPraTh TI'MIIOTE3bl HENOCPEACTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIIeHUH 33/a4 €CTECTBEHHO-HAy4YHOIO IMKJIA, B YAaCTHOCTH U3 Kypca
(hU3MKH.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE WIPaeT CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsax JesTenbHOCTH 4YeroBeka. OpHEeHTalus yesloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0OXOUMOE YCJIOBHE €ro COLMAJIbHOrO OBITHS, (opMa OTPaKEHUS OKPYKAIOLIEro MHpa,
yCIOBHE  YCHEIIHOTO TO3HAHUS M aKTHUBHOTO  IpeoOpa3oBaHMs — JAECHCTBUTEIBHOCTH.
OmnepupoBaH#e MTPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHIET pa3Hble BUIBI YI€OHOH U TPYIOBOI
NeSITeIbHOCTH, SBJSIETCS OJHUM M3 MPO(ECCHOHANIBHO Ba)KHBIX KAdyecTB, IMO3TOMY akTyajbHa
3ajada GOPMHUPOBAaHUS Y OOYYArOIIMUXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS KaK Pa3HOBHIHOCTH
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B IOJATOTOBKE K MPAKTUYECKOH
NEeSITETHHOCTH 110 MHOTHUM HAIPaBJICHUSIM.

Llenb ocBOEHMSI MporpaMMbl yueOHOTo Kypca «[ eomeTpusi» Ha 6a30BOM ypOBHE 00yUeHUS
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYUYAIOIIMXCS Yepe3 oOecleueHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOJIb30BAaHUS CUCTEMAaTHUECKUX T'€OMETPHUUECKUX 3HAHUH U
NeWCTBUH, CIIEU(UIHBIX TEOMETPHH, BO3SMOXHOCTH YCIIEITHOTO TIPOIOJDKEHUST 00pa30BaHUs 110
CHEUHATBHOCTSM, HE CBA3aHHBIM C NMPHUKJIAIHBIM UCIIOIB30BaHUEM T'€OMETPUU.

[IporpaMmma mo reoMeTpuu Ha 0a30BOM ypOBHE IpelHa3Hau€Ha Uid OO0y4aromuxcs
CpeIHeW IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENBHBIX 3aTPyAHEHHH Ha YPOBHE OCHOBHOTO
obmero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 6a30BOM YpPOBHE JOJKHBI OCBOUTH
o0Imye MaTeMaTHYECKUEe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUH U HEOOXOIUMBIE IS
’KM3HU B COBPEMEHHOM o011ecTBe. KpoMe 3TOro, OHu MMEIOT BO3MOKHOCTh U3yUUTh F€OMETPUIO
6osee ri1yO0OKO, €Clii B JaJIbHEHIIEM BO3ZHUKHET HEOOXOAMMOCTh B T€OMETPUYECKUX 3HAHUSAX B
npoeCCHOHATIBHOM 1EATEIbHOCTH.



JlocTirkeHue e OCBOEHUS MPOrpaMMBbl 00€CIIEUNBACTCS PELICHUEM COOTBETCTBYIOIINX
3anad. [IppopureTHbIMU 3a1auaMu 0cBoeHUs Kypca «I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11
KJ1accax SIBJISIFOTCS:

e (opMupoBaHME NPEACTABICHUS O TE€OMETPUM KaK 4YacTH MHUPOBOH KyJNbTyphl U

OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY>KAIOILUM MUPOM;

e (opMuUpOBaHME IPEACTABIECHUS O MHOIOTPAaHHMKAX M TejlaX BpALIEHUS Kak o
BO)KHEHIINX MAaTEMAaTUYECKUX MOJIENAX, TO3BOJISIOIINX ONMUCHIBATE U U3yYaTh pa3Hble
SBJICHUS OKPY>KAIOILIEr0 MUPA;

e (opMupoBaHME YMEHHs paclO3HaBaTb Ha 4YEPTEXKaAX, MOJEIAX M B PEaIbHOM MHUpE
MHOT'OI'PaHHMKH U TeJla BPaIlleHUs;

e OBJIQJICHHE METO/JaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha H300paKeHHIX
IPOCTPAHCTBEHHBIX QUTYD;

e (opMupoBaHHE yYMEHHs ONEpUPOBATb OCHOBHBIMHU IOHSTUSAMHU O MHOTOTPAHHUKAX U
TeJlaX BpallleHUs] U UX OCHOBHBIMH CBOICTBaMU;

e OBJIQJICHUE aJNTOPUTMAMHU PEHICHUS OCHOBHBIX THIIOB 33j7ad; (OPMHPOBAHUE YMEHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNbHbIE  pacCyX JE€HHS B  XOJ€  pPELICHUS
CTEpEOMETPUYECKUX 3a/1a4 U 33/1a4 ¢ IPAKTUYECKUM COJICPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CHOCOOHOCTEM  oOyuaromuxcs,
[IO3HABATEJIbHOM AaKTUBHOCTH, UCCIIE0BATENICKUX YMEHUN, KPUTUUHOCTH MBIIIICHHUS;

e (dopmupoBanue (QpYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: YMEHHUE
pacrno3HaBaTh POSIBICHUS FEOMETPUUECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEN B
peasbHbIX JKU3HEHHBIX CUTYalMsIX U NPU U3YYECHUHM JPYTUX Y4eOHBIX IPEIMETOB,
IPOSIBIIEHUS] 3aBHCHUMOCTEH M 3aKOHOMEpPHOCTEW, (opMynupoBaThb HUX Ha S3bIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, IPUMEHSITh OCBOEHHBIN
FeOMETPUUYECKUH ammapar il pelleHus] MPaKTHUKO-OPUEHTHUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OLIEHUBATH MOJTY4YE€HHbIE PE3yJIbTaThI.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOTrPaMMBbl SIBJISIETCSI BKIIOYEHHUE B KypC CTEPEOMETPUN

B HayaJle €ero U3yuyeHHWs 3aJad, pellaeMblX Ha YPOBHE WHTYUTHUBHOIO IIO3HAHUS, U
onpeAenéHHbIM 00pa3oM OpraHM30BaHHAs paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTMYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIMPYET TNPOTEKaHUE HHTYUTHUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JajbHEHIIEMY HU3yUEHHIO TIPEIMETA.

[Ipeamourenue OTAAETCS HAIISIHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-NPAKTUYECKON
NeSITeIbHOCTH. Pa3BuUTHE TPOCTPAHCTBEHHBIX TNPEACTABICHUH Yy ydalMxcsi B Kypce
CTEpEOMETPUU MPOBOIUTCS 3a CUET peIllleHus 3a/1a4 Ha CO3JJaHUE MPOCTPAHCTBEHHBIX 00pa30B U
3aJa4 Ha OIEPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. CoznaHue oOpa3za NPOBOAUTCS C
OMOpON Ha HATJISAHOCTh, & ONEPUpPOBaHKE 00pPa30M — B YCIOBUSX OTBJIEUYEHHUS OT HAIJISTHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOIO CONEPIKaHNU.

OcHOBHBIE conepxkaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 xiaccax:
«MHororpanHuku», «IIpsMbie U MI0CKOCTH B MpoCTpaHCcTBey, «Tena BpameHus», «Bekropsl u
KOOpJMHATHI B IPOCTpaHCTBE». DOpMUPOBAHKE JTOTHUYECKUX YMEHUN pacrpeaensieTcss He TOIbKO
[0 COAEp)KaTeNIbHBIM JIMHHUSM, HO M MO TrojaM oOydeHHs Ha YpOBHE CpeJHEero oOIlero
o0Opa3oBaHwUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yJbTaTaM OCBOEHUS
paboueii mporpamMmebl, pactpeeaEHHbIM 0 ToAaM 00yUYeHHsI, CTPYKTYPHUPOBAHO TaKUM 00pa3oMm,
YTOObl ~ OBJAJEHUE TIEOMETPUYECKMMHU MOHATUSAMM M HaBbIKAMHM  OCYIIECTBIISIIOCH
MOCJIEIOBATEIbHO U IOCTYNATENIBbHO, C COOJIIOJCHHEM INPUHLIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HaHUS BKIIIOYAIINCh B OOLIYIO CUCTEMY T'€OMETPUUYECKUX MPEACTABICHUN 00yJaromuxcs,
pacumpsis ¥ yriayosnsis e€, o0pa3ysi IpOYHbIe MHOKECTBEHHBIE CBS3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun orBoauTcs 2 yaca B Hegeno B 10 kinacce u 1 yac B Hegeno B 11
KJIacce, BCero 3a JiBa roga oOydenus - 102 yueOHBIX yaca.



COJAEPKAHUE OBYYEHUA
10 KUIIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHA CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, MpocTpaHcTBoO. [loHATHE
00 aKCHOMaTHYECKOM IOCTPOEHUHU CTEPEOMETPUU: aKCUOMBI CTEPEOMETPUH U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECs, MTapaJICIbHbIE U
cKpemuBampomyecss npsamsle. llapamnensHOCTs NpAMBIX M INIOCKOCTEH B IIPOCTPAHCTBE:
napajuleJbHble IIPSMBbIE B IIPOCTPAHCTBE; IMApaJICIIBHOCTh TPEX NPAMBIX; MapaLIEIbHOCTh
IPSAMOM M IIOCKOCTH. YTIbl C COHAINPABICHHBIMU CTOPOHAMM; YrOJI MEXKIYy IPSIMBIMU B
npoctpaHcTBe.  llapamienpHOCTH  IUIOCKOCTEH:  MapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napajuieNbHBIX I0cKocTel. [Ipocreiimume mpocTpancTBEHHBIE (PUTYPHI Ha MIIOCKOCTH: TETPAdIp,
KyO, nmapajuienenumnes; nocTpoeHue CeYeHuil.

IlepneHgUKyISIpHOCTE  IPSAMOM M IJIOCKOCTH:  INEPIEHIUKYJSPHBIE IPSMBIE B
IIPOCTPAHCTBE, MpsAMBbIE NapauIeIbHBIE M IEPHEHIUKYIAPHbIE K IUIOCKOCTH, IPU3HAK
NEePHNEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O IMpsAMON NEpPHEHAUKYJISIPHON
IUIOCKOCTH. YTJIBl B NPOCTPAHCTBE: Yrojl MEXAY NPsAMOM M IUIOCKOCTBIO; ABYTPAHHBIN YTOl,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHUE OT TOYKHU J0
IUIOCKOCTH, PACCTOSHUE OT MpPSIMOM 1O IUIOCKOCTH, NPOEKUHs (GUIrypbl Ha IUIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: ITPU3HAK MEPIEHIUKYISIPHOCTH ABYX IUIOCKOcTel. Teopema
0 TPEX NEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

IlonsAiTMe MHOIOrpaHHUKA, OCHOBHBIC DJJIEMEHTHI MHOIOTPAaHHUKA, BBIIIYKIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOTOrpaHHuKa. IIpu3ma: N-yrospHas pu3Ma; rpaHu
Y OCHOBaHMS MPHU3MBI; NIPsIMasi U HaKJIOHHAs MIPU3MBbI; OOKOBas U MOJHAsI TOBEPXHOCTh IPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuieNenuIe] U ero cBoicrsa. Ilupamuaa: n-yronpHas
nupamMpia, TpaHM W OCHOBAaHHME NHMpaMHbl; OOKOBas W MOJHAs IOBEPXHOCTb MUPAMUJBI;
IpaBWIbHAsg M yceu€HHas MNHUpaMuAa. OJIEMEHTbl MNpU3Mbl W mnupamuibl. l[IpaBuibHbIE
MHOTOTPaHHMKU: MOHSITHE NMPABUIBHOIO MHOTIOIDAaHHUKA; NpaBUibHAs MpU3Ma M NPaBUIIbHAs
NUpaMKJia; MpaBUiIbHAasl TPEyrobHasl MUpaMKia U IPaBUIBHBIN TeTpasap; kyO. [IpencraBienue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJeKa’Ap M Hukocadap. CedeHus NpuU3MBI U
MAPaMU/BL.

CuMMeTpuss B NIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, INPSAMOM, IIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B IUpaMuax, napajuieienuneaax, IpaBuiabHbIX MHOTOTPAHHUKAX.

Brruncnenue 31eMEHTOB MHOTOTPAHHUKOB: p&0pa, TuaroHaiu, yrisl. [lnomans 6okoBoi
MIOBEPXHOCTH W IIOJIHOW IOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHMI, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
MPaBWIbHON NMHUpaMuAbl, TeopeMa O IuUloumaau yceu€HHo mnupamuibl. [loHsTHe 006 00BEME.
O06BEM nupamMubl, IPU3MBI.

[Tonobubie Tena B mpocTpaHcTBe. COOTHONIIEHMSI MEXAY IUIOMAISMHU TOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

11 KUIIACC

Tesa BpaleHus

[{umuHaaprdeckass TOBEPXHOCTh, OOpa3ymOIIMEe IMMJIMHIPUYSCKON TMOBEPXHOCTH, OCh
WIMHAPHUYECKON MOBEepXHOCTH. LIMIuHIp: ocHOBaHUS U OOKOBasi MOBEPXHOCTh, 00pa3yomas u
OCh; TUTIOIIAh OOKOBOW M TTOJTHOW MTOBEPXHOCTH.

Konudeckasi MOBEpXHOCTh, 00pa3yrolIe KOHWYECKOW MOBEPXHOCTH, OCh W BEpIIUHA
KOHMYECKOW TMOBepXHOCTH. KOHyC: OCHOBaHWE W BEpIIMHA, 00pasyromias U OCh; IUIOMIAIb



OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yoliue M BBICOTA; OCHOBAaHMS U
OOKOBast MIOBEPXHOCTb.

Cdepa m map: meHTtp, paamyc, AUaMETp; IJIOMIATb IMOBEPXHOCTH cdeprl. B3aumnoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTeabHas INIOCKOCTh K cdepe; IIoImaas chepol.

N300pakeHue Tei BpalieHus: Ha TUIOCKOCTU. Pa3BEépTKa HUIMHApPA U KOHYCA.

KomOunanuu Tten BpamieHus ¥ MHOTOTPaHHUKOB. MHOTOTPaHHHUK, ONHCAHHBIA OKOJO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonsitue 00 oO0BEMe. OcHOBHBIE CBoOWcTBa 00BEMOB Teln. Teopema 00 o00bEME
MPSIMOYTOJIBHOTO Tapaiiesienunena u cieactsus u3 He€. O0béM nmimmHapa, koHyca. O0bEM
nrapa ¥ 1iomaib cepsl.

[TonoGuble Tema B mpocTpaHcTBe. COOTHOLICHHS MEXAY IUIOMIAAIMH IOBEPXHOCTEH,
00BEMaMHU ITOJOOHBIX TEI.

Ceuennss uumnuHApa (MapauleIbHO U NEPIEHIUKYJISIPHO OCH), CEUEHHUs KOHYyca
(mapaenbHOe OCHOBAHUIO U MPOXO/AIIEE Yepe3 BEPIINHY), CeUeHUs 1apa.

BexTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B IpocTpaHcTBe. CI0KEHNE U BBIYMUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTtopam. IIpaBuiio
napajuienenunena. Pemenue 3aaay, CBA3aHHBIX ¢ IPUMEHEHUEM IPABUII IEHCTBHI C BEKTOPaMHU.
IIpsmoyronbHas cucremMa KOOpAMHAT B mnpocTtpaHcTtBe. KoopamuHarel Bekropa. lIpocreiimue
3a7layd B KOOpAMHAaTax. Yroa Mexay BekTopamMu. CKallipHOE IPOU3BEIECHHE BEKTOPOB.
Boruncnenue yrioB Mexay NpsMBIMU U INIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIN METOJ IpU
PELICHUN T€OMETPUUECKUX 3aa4.



IIVTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yAbTaThl OCBOEHHS IpOrpaMMbl ydeOHOro mpeamera «MaremMaTHKa»
XapaKTePU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(hOPMUPOBAHHOCTBIO TPAKIAHCKOW TIMO3MIMK OOYyYaromerocs Kak aKTUBHOTO |
OTBETCTBEHHOT'O WICHA POCCHICKOTO OOIIECTBAa, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBIICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIHHBIMH HMHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIIUSIMH U Ha3HAYCHHEM.

IIaTpuoTHYecKkoe BOCIUTAHHE:

c(hOpPMUPOBAHHOCTBHIO POCCUICKON IPaXKAAHCKOW MIACHTUYHOCTHU, YBAXKEHUS K MPOILIOMY
nu HaCTOSIIIICMy pOCCPIfICKOfI MaT€MaTuKH, ILONEHHOCTHBIM OTHOIICHHEM K JOCTHXCHUAM
POCCHUHCKHUX MAaTeMaTUKOB M POCCHUHCKOM MaTEeMaTHMYE€CKON IIKOJbI, K HCIOJIb30BAaHUIO ITHUX
TOCTIIKEHHUH B IPYTHX HayKaX, TEXHOJIOTHAX, chepax SIKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHWEM JYXOBHBIX IIEHHOCTEH PpOCCHHCKOro Hapona; cHOpPMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JIOCTMKEHUN HAYKH U JICSITEIBHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIAJa B MOCTPOEHUE
YCTOHYUBOTO OYyIyILIEro.

cTeTHYECKOE BOCIUTAHHE:

ACTETUYECKUM  OTHOLIEHWEM K  MHUPY, BKIIOYasg OCTETUKY  MaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHUH, pacCyKIEeHUW; BOCHPUUMYUBOCTBIO K
MaTE€MaTUYECKUM acleKTaM Pa3IudyHbIX BUOB UCKYCCTBA.

du3znveckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTBIO YMEHHsSI TPUMEHATh MaTeMaTHYeCKHe 3HAaHUS B MHTEpecax
37I0pOBOTO U 0€30macHOro 00pasza >KU3HH, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3JI0POBBIO
(3mopoBoe mHTaHUe, cOATAaHCUPOBAHHBIA PEKUM 3aHATHI U OTHbIXa, peryispHas (u3nueckas
AKTUBHOCTh); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-0370POBUTEIHHON
JIESATEILHOCTBIO.

TpynoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHWEM LIEHHOCTU TPYIONIIOOUS; MHTEPECOM K Pa3IMYHBIM
chepam npodeccHoHaTbHON NEeITETbHOCTH, CBSI3aHHBIM C MATEMATHKON W €€ MPUIOKCHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOP OyayIei mpodeccuu U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HCHHBIC IUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa30BaHHUIO U
caM000pa3oBaHUI0 Ha TMPOTSHKEHWH BCEW JKU3HU;, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
peHIeHI/II/I HpaKTI/IquKI/IX 3aga4 MaTeMaTquCKOﬁ HaHpaBHeHHOCTI/I.

IKo0JI0rHYecKoe BOCIUTAHUE:

C(l)OpMHpOBaHHOCTI)IO 3KOJ'I01"I/I'-I€CKOI71 Ky.]'II)TypI)I, IIOHUMAHHUECM BIIMAHHUA COIIUAJIBHO-
SKOHOMHMYECKHMX IPOLECCOB HA COCTOSHUE NPHUPOJHOM M COLMAIBHOM Cpenbl, OCO3HAHUEM
M100aTbHOTO  XapakTepa DJKOJOTHYECKHUX  MpoOJieM; OpHEeHTAalMedl Ha  NPUMEHEHHE
MaTeMaTHYECKUX 3HAHUN UIS peleHHs 3a7ad B O0JIaCTH OKPYXKAIOIeH Cpelbl, TIIaHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOJKHBIX MTOCIEACTBHUM ISl OKPYKAKOIIEH CPEIBI.

I{eHHOCTH HAYYHOI'0 TO3HAHUSA:

c(hOpMUPOBAHHOCTBIO MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHON MPaKTHKH, TOHUMAHUEM MaTeMaTHYeCKON HAayKH Kak chepbl
YEJIOBEYECKOM JEATENbHOCTH, 3TANOB €€ pa3BUTHUS U 3HAYMMOCTH JJISI Pa3BUTHUS LIMBUJIM3AINY;
OBJIQJICHUEM SI3BIKOM MAaT€MAaTHKH M MAaTE€MaTU4YeCKOM KYJIbTYpOM KaK CPEICTBOM IIO3HAHUS



MHpa; TOTOBHOCTBKO OCYHICCTBJIATH MPOCKTHYHO U  HCCICHOBATCIIBCKYIO  ACATCIIBHOCTDH
HHIWBUAYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOro npeamera «MaremaTHKa
XapaKkTEpU3YIOTCd  OBJAJICHUEM  YHHBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCEUaMi,
VHUBEPCANILHBIMU — KOMMYHUKAMUBHBIMU — OCliCBUAMU,  YHUBEPCANbHLIMU — PecyIsimUSHbIMU
OelcmeusIMu.

1) Vhusepcanvhvle noznasamensusle oeticmeust, obecneuusaom Gopmuposarue 6a308bix
KOZHUMUBHBIX NPOYECCO8 00YyUarowuxcsa (0ceoeHue Memooo8 NO3HAHUS OKPYHCAIowe20 Mupa,;
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHul pabomams ¢ ungopmayueti).

Ba3oBble joruyeckue AeicTBuUs:

® BBIBISTH M XapaKTepU30BaTh CYIICCTBEHHbIC MPU3HAKUA MAaTEMaTHYECKHX OOBEKTOB,
MOHSITHIA, OTHOIICHUH MEXIY TOHATHUAMHU; (OPMYIUPOBATH OINPEACICHUS TOHSATHH;
yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccu(PUKAIIMN, OCHOBAHUS JIJIsi 00001eHus
Y CpaBHEHUS, KPUTEPUH TIPOBOIUMOTO aHATIN3A;

® BOCIPHUHHUMATH, (OPMYIHPOBATH U MPEOOPA30BBIBATH CYXKACHUS: YTBEPIUTEIbHBIE H
OTpHUlaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,

® BBIABIIATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOACHHUSX W YTBEPXKIACHUSAX; IpenaraTb KPUTEPHUH [UTSl BBISBIICHHS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

® JleNaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JACITYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUeHHH, YMO3aKIIFOUEHH 110 aHAJIOTHH;

® TPOBOJUTH CAMOCTOSTENLHO JOKAa3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKIACHHH (TpsSMBbIe
M OT TPOTUBHOTO), BBICTPAMBATh AapPryMEHTAIMIO, MPHUBOJUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHUS U BBIBOJIBL;

e BBIOMpaTH Croco0 perieHus y4eOHOW 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
peleHus, BbIOUpaTh Hanbomee MOAXOMSAIMUNA ¢ YIETOM CaMOCTOSTENbHO BBIJEICHHBIX
KpUTEPUEB).

ba3zoBble ucciieqoBaTe/IbCKHE 1eHCTBUA:

® HCIOJNB30BaTh  BONPOCHI  KAaK  HCCIICNOBATCIIBCKHUH  MHCTPYMEHT  ITO3HAHUS;
dbopMyIupOBaTh BOMPOCH, (PUKCUPYIOIINE MPOTUBOPEUNE, MPoOdIeMy, YyCTaHABIUBATh
HUCKOMO€ U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK) IMO3HUIIHIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEIHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIEIOBAaHUE II0
YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaThuyecKoro oObeKTa, SBIEHHS, Ipoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OOBEKTaMH, SBICHUSMH, MPOIIECCAMU;

® CaMOCTOATENHHO (OpMynUpoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yJbTaTaMm
MIPOBEIEHHOTO HAOJIOACHMS, UCCIIEAOBAHUS, OICHUBATh JOCTOBEPHOCTh MOJNYyYECHHBIX
pe3yNIbTaTOB, BEIBOJIOB U 00OOIICHHMIA;

® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATh TIPE/ITOIOKCHHUS
0 €ro Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

® BBIBIATH AePUIUTHI HH(GOPMALIUY, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETA Ha BONPOC U
JUTSL pEeIlIeHUs 3a1a4H;

e BBIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3NIUYHBIX THIIOB, AaHAIW3UPOBATH,
CUCTEeMATHU3UPOBATh U HWHTEPIPETHUPOBATH WHPOPMAIUIO PA3TUYHBIX BUIOB U (GopM
MPEJICTaBICHHUS,



2)

CTPYKTYpUpOBaTh HMH(OpMAIMIO, TPEACTaBIATh €€ B pa3IuyHbIX (opmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOATENBHO C(HOPMYINPOBAHHBIM
KPUTEPUSM.

Yuueepcanvuvie kommynukamuenwle oeticmeus, odecneyusarom c@opmuposanHocms

COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oo0menue:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHSI B COOTBETCTBUH C YCIOBUSIMH U LEISIMHU
OOLIEHUs; SICHO, TOYHO, I'PaMOTHO BBIPAKaThb CBOK TOYKY 3PEHHUS B YCTHBIX H
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHMS 110 XOAY PEILCHUs 3a1a4i, KOMMEHTUPOBATh
IIOJIYYECHHBIH pe3yibTarT;

B X0/ 00CYKJIEHHs 331aBaTh BOIPOCHI IO CYLIECTBY 00CYX1aeMOW TeMbI, IPOOIIEMBI,
pelmaeMoi  3aJaud, BBICKa3blBaTb MJEH, HALCJICHHbIE Ha IIOMCK PELLEHUs;
COMOCTABJISITh CBOU CYKICHHUSI C CYXACHHUAMHU JPYIMX YYacTHHUKOB JHAJIOra,
0oOHapyKUBaTh Pa3IMune U CXOJCTBO MO3ULUI; B KOPPEKTHOI dopme popMyIHpoBaTh
pa3HoIJIacusl, CBOM BO3PAKECHMUS;

IIPEJICTABIIAITh PE3YJIbTAThl PELICHU 3a/lauk, SKCIIEPUMEHTA, UCCIIEI0BaHuUs, IIPOCKTA;
CaMOCTOSITENIbHO BBIOMpaTh (popMaT BHICTYIUIEHUS € Y4ETOM 3a7ay Ipe3eHTAluH U
0COOEHHOCTEHN ayAUTOPHH.

CorpyannuecrBo:

NOHMMATh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHUIYAIBHON pabOTHI
OpU pelleHuH Y4YeOHbIX 3aJay; MPUHUMATh LElb COBMECTHOW JAESITEIbHOCTH,
IUIAaHUPOBaTh OPTaHM3ALMI0 COBMECTHOM paboOThl, pacmnpeneisTb BHUIbI PadoT,
JIOTOBapUBAaThCs, OOCYXKJaTh IMpollecC U pe3ynbTar paboThl; 0000IIaTh MHEHHUS
HECKOJIBKUX JIOCH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboTsl (00CykaeHHs,, 0OOMEH MHEHUH, «MO3rOBbIE
HITYPMb» W UWHBIE); BBINOJHATH CBOIO 4YacTb pabOThl UM KOOPAMHHUPOBATH CBOU
JeMCTBUS C IPYTHMH YI€HaMHU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaa B 00N
IPOAYKT MO KPUTEPHSAM, CHOPMYIMPOBAHHBIM YUaCTHUKAMU B3aMMOJECHCTBHSL.

3) Vuusepcanvhvie pezynamusnsie oeticmeusi, 06ecneuugaiom opmMuposanue CMvlCi08bix
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIUL.
Camoopranuzanus:

COCTaBJIATh IUIaH, AJITOPUTM pEIICHUs 3a/1auk, BHIOMPATh COCO0 peleHus ¢ yuéTomM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BOZMOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHH ¢ yuéTOM HOBOM HH(OpMaLUH.

CaMOKOHTpPOJIb:

BJIQ/IETh HABbIKAMHU II03HABATENbHOM peQIeKCMM KaK OCO3HAHUS COBEPILIAEMbBIX
JNEHUCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX pEe3yNbTaToOB; BJIAalETh CIOCOOAMH
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLEecca M pe3yiabTaTa PEUIEHUs MaTeMaTHYeCKON
3a]a4u;

MpEeABUACTh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEIICHUH 33]a4d, BHOCUTH
KOPPEKTUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX, HAWIEHHBIX
OmMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yiabTaTa IETU U YCIOBHSIM, OOBSICHATH MPUIHHBI
JOCTYIKEHUSI WM HEIOCTIDKEHUS Pe3yJNbTaTOB JAEATEIbHOCTH, HAXOIWTh OIINOKY,
JTaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.



IMPEJIMETHBIE PE3YJIBTATbBI
10 KUIIACC

OnepupoBaTh NOHATUAMU: TOUYKA, PAMasi, INIOCKOCTb.

[IpuMeHsSTh aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPU PEIICHUN T€OMETPHUYECKUX
3azad.

OnepupoBaThb MNOHATUSAMU: TApPaUIEIBbHOCTh M MEPHEHAUKYISIPHOCTh MPSMBIX U
IIJIOCKOCTEM.

KnaccudunupoBaTs B3auMHOE paclooKeHUE MPSMBIX U IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh MOHATHAMHU: JABYTPAaHHBIA Yroj, TpaHUd [ABYTPAaHHOTO yriia, pedpo
JIBYTPAHHOIO yTJia; TUHEHHBINA yroil ABYIPaHHOTO YIJia; TpajycHas Mepa JBYTPaHHOIO yria.

OnepupoBaTh MOHATHUSIMH: MHOTOTPAaHHUK, BBITYKJIBIA M HEBBITYKJIBI MHOTOTPAaHHUK,
3JIEeMEHThl MHOTOTPaHHUKA, TPABHIIbHBIM MHOTOIpPaHHUK.

Pacrio3HaBaTth OCHOBHBIE BUJbl MHOTOIPDAaHHUKOB (IHMpaMuja; IpusMa, NpsMOYTrOJIbHBIN
napasuienenumnes, Kyo).

KnaccupumupoBarh MHOTOTpaHHUKH, BBIOMpass OCHOBAaHUS Ui KiaccH(UKanuu
(BBIMTYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHHUKHU; TPABUJIbHbIE MHOTOTPAHHUKH, TMPSAMBIE U
HAKJIOHHBIE IPU3MBI, TapajlIeICIUIIEbI).

OnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CEYeHHE MHOTOTPAaHHUKOB.

OOBSICHATH NPUHLMIIBI IOCTPOEHUS CEUEHUH, UCII0Nb3Yys METO/I CIIE/I0B.

Ctpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJIE€JIOB, BBIMIOJIHATH (BBIHOCHBIE) ILIOCKHE
YEepTEKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHHU3Y.

Pemate 3amaun Ha HaxoXKJIEHME TIEOMETPUYECKMX BEIMYMH 1O oOpaslaMm HIu
aNIropuT™MaM, IMPUMEHSS HU3BECTHBIE AHAJIUTHUUECKHE METOJbl IMPU PEHIeHHH CTaHAApTHBIX
MaTeMaTHUeCKUX 3aJlad Ha BBIYMCICHUE PACCTOSHUM MeXAy IBYMs TOYKAMH, OT TOYKH [0
PSIMOM, OT TOYKHU 70 TUIOCKOCTH, MEXK/1Y CKPELIUBAIOLIIUMUCS TPSIMbBIMH.

Pemate 3amaun Ha HaxoXJIEHME TIEOMETPUYECKMX BEIMYMH 1O oOpaslaMm HIu
aIropuT™MaM, IMPUMEHSS HU3BECTHBIE AHAJIUTHUUECKWE METOJbl IPU PEHIeHUH CTaHAApTHBIX
MaTeMaTHYeCKUX 3ajJjad Ha BBIYUCIEHHE YIJIOB MEXY CKPEIIUBAIOIIMMUCS MPSIMBIMH, MEXKIY
IPSIMO U TJIOCKOCTHIO, MEXY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbruucnate 00bEMBI U TUIOIIAAM TOBEPXHOCTEH MHOTOIpaHHMKOB (TMpU3Ma, MUpaMuia) ¢
npUMEHEHHEeM (OpMYJ; BBIUMCIATH COOTHOIIEHUS MEXIy IUIOMAAsIMH IOBEPXHOCTEM,
00BbEMaMu MOAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTh MNOHATUSIMU: CHUMMETPUS B IPOCTPAHCTBE; ILEHTP, OCb MU IIJIOCKOCTh
CUMMETPUH; LIEHTP, OCh U TIIOCKOCTh CUMMETPHUH (DUTYPBI.

W3Bnekatp, npeoOpa3oBbIBATh U UHTEPIPETUPOBATH UHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpruuecKux (purypax, npeicTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

[TpumensTh reoMmerpuueckue (akThl [ PELUIEHUS CTePEeOMETPUYECKHX  3ajad,
IIPEIIOJIaratoIIuX HECKOJIBKO IIarOB PELIEHMs, €CIU YCIOBUS NPUMEHEHMS 3aJaHbl B SIBHOU
dbopwme.

[TpuMeHATh TpOCTEMIINE MPOTPAMMHBIE CPENCTBA M AIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a/1au.

ITpuBoauTh, NTpHMEpPBl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE M JKU3HH,
pacro3HaBaTh MPOSIBIIEHNE 3aKOHOB T'€OMETPUH B HCKYCCTBE.

[IpuMeHATh TONyYEeHHBIC 3HAHUS HA MPAKTUKE: aHAIM3HPOBATH pealibHBIE CUTYallUd U
NPUMEHSTh HM3yYEHHBIE TOHATHUS B  MPOLECCe TMOMCKa pEIIeHUs  MaTeMaTH4YeCKH
chopMyITMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEAIbHbIE CHTyallUd Ha S3bIKE T'€OMETPHH,
UCCIIEIOBATh MOCTPOEHHBIE MOJENTU C HCIOJB30BAaHUEM TI'€OMETPUUYECKHUX MOHSTUH U TEOpEM,
anmapara anreOpbl; penaTh NpakTUYECKUe 3aauu, CBI3aHHbIE C HAXOXKICHUEM I'eOMETPUYECKIX
BEJIMUMH.



11 KUIIACC

Onepuposatb MOHATUSAMH: LWIAHPHYECKAs IIOBEPXHOCTb, oOpasyromue
WIMHAPHUYECKON MTOBEPXHOCTH; IIMIIMH/IP; KOHUYECKasi HOBEPXHOCTh, 00pa3yroInue KOHNIECKOH
HOBEPXHOCTH, KOHYC; cheprudeckas NOBEPXHOCTb.

Pacnio3naBars Tena BpameHus (IWIMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MTOJIyYEHUS TEJl BPALLEHHUS.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSAMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTA;
LIapOBOM CJIOM, OCHOBAHUE IIAPOBOTO CJIOSA, BBICOTA IIAPOBOTO CJIOS; IIAPOBOU CEKTOP.

Bbruucnate 00bEMBI U IUIOLIAAM IOBEPXHOCTEH TeN BpallleHHs, F€OMETPUUECKUX Tesl C
pUMEHEHHEM (HOPMYIL.

OnepupoBaTh MOHATUAMHU: MHOIOIPaHHMK, BIIMCAHHBIM B cepy M OMMCAHHBIA OKOJIO
cdepsr; chepa, BIECaHHAs B MHOTOTPAHHUK HITM TEJIO BPAIICHUS.

BBIUUCIIATE COOTHOLIEHUS MEXIY IUIOMAASMU IOBEPXHOCTEH M 00bEMamMM 1MOJIOOHBIX
Tell.

N300paxkaTh n3ydaemble (GUIypbl OT PYKH M C IPUMEHEHHUEM IPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BBInonHATE (BBIHOCHBIE) IVIOCKUE YEPTEXKH U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeIl BPAIICHUSI.

N3BnekaTb, UHTEPIPETUPOBATh U NMPEOOPa30BBIBATE MH(OPMALMIO O MPOCTPAHCTBEHHBIX
reoOMEeTpUYECKUX (PUTrypax, MpeaCcTaBICHHYIO Ha YePTeKaxX U pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOMHATE AEUCTBUSA CIOKEHHSI BEKTOPOB, BEIYMTAHUSA BEKTOPOB M YMHOXKEHHUS BEKTOpa
Ha YUCI0, OOBSICHATh, KAKUMH CBOMCTBaMH OHH 00J1a/1a10T.

IIpuMeHATh paBUIIO MapasuIeNICNIIE A,

OnepupoBaTh MOHATUSAMHU: JE€KAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJl MEXKIy BEKTOPAMH, CKaJSIPHOE
[IPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPBI.

Haxoaute cymMMy BEKTOPOB U NMPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXAY BEKTOpPaMH,
CKAJIIPHOE MPOU3BEACHUE, PACKIIAbIBATh BEKTOP 110 ABYM HEKOJJIMHEAPHBIM BEKTOPAM.

3a/aBaTh IUIOCKOCTh YPABHEHHEM B JIEKapTOBOM CHCTEME KOOpIMHAT.

[TpumensaTs reomerpuueckue (akTbl Ui PpEHIEHUs CTEPEOMETPHUECKUX  3ajad,
MPEANOIAraloMX HECKOJIbKO IIaroB PEIICHMs, €CIM YCIOBHS NPUMEHEHHs 3aJlaHbl B SIBHOU
dopme.

Pemate npocreiimue reoMeTpu4ecKre 3a1aul Ha IPUMEHEHNE BEKTOPHO-KOOPANHATHOT O
METOJA.

Pemate 3amaunm Ha JOKa3aTeNbCTBO MATEMATHMYECKUMX OTHOLIEHUH M HaXOXICHHUE
reOMETPUYECKUX BEJIIMYMH MO 00pas3liaM MM aIrOpUTMaM, IMPUMEHsSI U3BECTHBIE METOAbI IpU
PELIEHNH CTaHAAPTHBIX MATEMATHYECKUX 3a1a4.

[IpuMeHATH IpoCTEHIINe MPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI IIPH PELICHUHN CTEPEOMETPUUECKUX 3a/a4.

IIpuBoauTe mpUMEPBI MATEMATHUYECKUX 3aKOHOMEPHOCTEM B IIPUPOJE U JKHU3HU,
pacno3HaBaTh NPOSBICHNE 3A4KOHOB T€OMETPUH B UCKYCCTBE.

ITpuMeHsTh NOJyYeHHBIE 3HAHWS HA NPAKTUKE: aHAJIU3UPOBAaTh PEaJbHbIE CUTyallMM U
IPUMEHATh  M3YYEHHBIE TIOHATHA B  IPOLECCE IOMCKAa PEIIEHUS  MAaTEMaTH4YECKH
chopMyITMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEAIbHbIE CHTyallUd Ha S3bIKE T'€OMETPHH,
HCCIIEI0BATh MOCTPOEHHBIE MOJEIN C HCIOJb30BAHUEM TI'€OMETPHYECKUX IOHATHH MU TEOPEM,
anmapara anreOpbl; peraTh NpakTHIeCKUe 3aaui, CBA3aHHbIE C HAXOXKACHUEM IeOMETPUIECKUX
BEJIMYHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NPOrpamMMbl Bcero Oé{ TPOTLHBIC [%aRanecmle o0pa3oBaTte/ibHbIC
padoTbI padoTbl pecypes
bu6nmoreka [IOK
! Baezenne B CTepeoMeTpHIo 10 https://m.edsoo.ru/1c209e37
2 [IpsiMBbIE ¥ TUIOCKOCTH B IPOCTPAHCTBE. 12 1 Bu6mmoreka [JOK
[MapannenbHOCTh IPSIMBIX M IIOCKOCTEMH https://m.edsoo.ru/1c209e37
3 [leprieHAMKYAAPHOCTD NPAMBIX U 12 bubnnoreka [JOK
IUIOCKOCTEN https://m.edsoo.ru/1c209e37
bubnunoreka LIOK
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 hitps://m.eds0o.ru/1c209e37
bubnunoreka LIOK
> MrororpanHHuiH 1 . https://m.edsoo.ru/1c209e37
. bubmuoreka [{OK
6 OOBEMbI MHOTOTPaHHHKOR 9 . https://m.edsoo.ru/1c209e37
7 [ToBTOpEeHME: CeueHUs], pACCTOSTHUS U YTJIbI 4 1 bubmorexa LOK
P ' P r https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
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11 KJIACC

KosauuecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m NporpaMMEI Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 06PA30BATEIBLHBIE
padoTsI padoThI pecypesI
bubmuorexa [JOK
. Tena ppameris 12 https://m.edso0.ru/1c209e37
N bu6mmoreka [IOK
2 OOEuMbt Ten > . https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 https://m.eds00.ru/1c209e37
4 [ToBTOpEHHE, 0000IICHUE, 7 1 bu6mmoreka [IOK
CHUCTEMATH3AIMs 3HAHHIHA https://m.edso00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

[NPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE

Ne ABTOD Hazsanue T'on UznarenncTBO
A3IaHUA
1. | Aranacsu JI.C. I'eomerpus. Yueonuk mis 10-11 kmaccos. 2021
«[TPOCBELLIEHUE»
2. | ®anees B.IO. [ToapoO6HBIi pa3dop 3anaHuii U3 yaeOHHUKa 2010 MockBa, BAKO

o reometpuu aBTopos JI.C.ATtanacsHa,
B.®.byry3oBa u ap.:10-11 kmaccet
Pemenne Bcex 3a1a4 NOBBIIEHHON
CJIO’KHOCTH




KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No KosanyectBo 4yacos Jlara DJIeKTpOHHbIe U (pPOBbIE
- Tema ypoka o0pa3oBaTeJIbLHbIC
w/n yp Beero Kontpoabusbie IIpakTuueckue wayenus p
padoTbI padoThbI pecypchl
OCHOBHBIE TIOHATHS CTEPEOMETPHH:
TOYKA, IpsiMasi, TNIOCKOCTb,
npoctpadcTso. [IpaBuiia
1 1/1506 E)KGHI/ISI Hapnc Kax: 1 bubmmorexa [IOK
P PHCYHKAX. https://m.edsoo.ru/aecc77cd
HN300pakKeHHS TUIOCKOCTEH,
napavieIbHbIX MPSMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka
[MousATHS: HepeceKaroLInecs
2 IJIOCKOCTH é)e eceKaIH(j necst 1 bubmorexa LIOK
> 11ep m https://m.edsoo.ru/2d8a9c99
npsiMasi ¥ IJI0CKOCTh
[MousATHS: HEepeceKaroIInECT
3 [UIOCKOCTH Hpe CCCKaIH(-)I necs 1 Bubmorexa HOK
> 1P m https://m.edsoo.ru/db685e73
npsiMasi ¥ MI0CKOCTh
3HAKOMCTBO C MHOTOI'paHHUKAMH,
M300pakeHre MHOTOTPaHHUKOB Ha bu6nmorexa LIOK
4 1 ]
PHCYHKaX, Ha IPOCKIIMOHHBIX https://m.edsoo.ru/a63959ed
yepTexax
HauanbHble cBegeHus o Kyo0e u
5 OupaMue, ux §3Bé TKI/IiMO enu 1 Bubmiorexa LIOK
PaMHJIE, X P P ST https://m.edsoo.ru/b30dff38
CeueHnst MHOTOTPAaHHUKOB
HauansHble cBeneHus 0 Kyoe U
6 ImupamMuac, ux iSBé TKI/IiMO cJIn l BH6HHOTeKa HOK
PAMHIC, UX p P JICITH. https://m.edso0.ru/3d8ffd32
CeueHust MHOTOTPAHHUKOB
TTousiTrie 00 aKCMOMATHYECKOM
7 MMOCTPOEHUH CTEPEOMETPHHU: 1 bubnuotexa [JOK

AKCUOMBI CTCPCOMCTPUN U
CJIICACTBHA U3 HUX

https://m.edsoo.ru/0ccbcéfe
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IToHsTHE 00 AKCHOMATHYECKOM
MOCTPOCHUU CTCPCOMCTPUU:

bubnunorexa LIOK

MapaJijiCJIbHBIC IIJTIOCKOCTU

8 AKCHOMBI CTEPEOMETPUH H https://m.edso0.ru/239c8ch4
CJIEJICTBUS U3 HUX
[Tonarue 06 akCHOMAaTHYECKOM
9 MIOCTPOEHUU CTEPEOMETPHHU: bubmuorexa [JOK
AKCHOMBI CTEPEOMETPHHU U https://m.edso0.ru/65c6b106
CJIE/ICTBUS U3 HUX
[TonsiTrie 06 akCHOMaTHYECKOM
10 IIOCTPOEHUHN CTEPEOMETPUN: Bbu6moteka LJOK
AKCHOMBI CTEPEOMETPUH H https://m.edsoo.ru/258fc245
CJIEJICTBUS U3 HUX
B3anMHOe pacnioniokeHue npsmMbIxX
11 B [IPOCTPAHCTBE: MEePECEKaroIuecs, bubnuoreka [IOK
HapauIeIbHbIC M CKPEIINBAIOIIUECS https://m.edsoo0.ru/1a2520f6
psiMble
[TapannenabHOCTh NPSMBIX U
| ascersha e BuGniorsa LOK
https://m.edsoo.ru/93ad36b3
IIPOCTPAHCTBE; NapAJUIEIBHOCTD
TPEX NMPSAMBIX
[TapamienbHOCTE NPAMBIX U
13 IIJIOCKOCTEW B IIPOCTPAHCTBE: bubmuoreka [IOK
[MapamienpHOCTD NPSIMO 1 https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYriel ¢ cCOHanpaBJIEeHHBIMU bubnmnorexa [JOK
CTOpOHAMH https://m.edso0.ru/9f4071b9
15 Yron mexay npsiMbIMU B bubnuotexa [JOK
IPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsiMbIMU B bubnmnoreka [JOK
POCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapaieapHOCTh IIIOCKOCTEH: bu6muoreka [JOK

https://m.edsoo.ru/2e18f255
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CBolicTBa napauiesbHbIX

bu6nmoreka [IOK

18 IJIOCKOCTEN https://m.edso0.ru/e504d656
o | Do e B 10K
' ’ https://m.edsoo.ru/4a28dc02
KyO, mapayuiesenumne/
20 [TocTpoenue ceueHuit bubmorexa HOK
https://m.edsoo.ru/1d434d0f
21 [TocTpoenue ceuenumii bubmmorexa LIOK
https.//m.edsoo.ru/ec26fe5d
KonTtponpsHas padora o Teme
29 "[IpsiMbIe ¥ TIJIOCKOCTH B bubnnoreka [JOK
npocrtpanctse. [lapanienbHOCTh https://m.edsoo.ru/9a0a9e56
MPSAMBIX U IJIOCKOCTEH"
23 magesoents meprenmyAp BuGmorera LIOK
) https://m.edsoo.ru/b19f6a5d
IpSIMbIE B IPOCTPAHCTBE
24 [psiMble mapasuienbHbIE U Bbu6mmoteka [JOK
NEepPIEeHANKYISIPHBIE K MTIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 IIpsiMble mapasienbHbie U bubmuoreka [IOK
HEePICHAUKYIISPHBIC K MJIOCKOCTH https://m.edsoo0.ru/ba545966
26 [Ipu3Hak nepneHauKyIsIpHOCTH bubmmnoreka HOK
NpsSIMOH | TUTIOCKOCTH https://m.edsoo.ru/f85bfc46
27 IIpu3Hak nepneHauKyIIpHOCTH bubmuoteka [IOK
IPSIMOM | TUIOCKOCTH https://m.edso0.ru/79165d15
o8 TeopeMma o npsmoi bubmuoreka [IOK
HEePICHIUKYIISIPHON TNIOCKOCTH https://m.edso0.ru/635c5087
29 Teopema o npsimoit bu6muoreka [JOK
MEPIEeHIUKYISIPHON MII0CKOCTH https://m.edsoo.ru/bd3745f8
30 TeopeMma o npsmoit bubmuorexa [IOK
HEePICHIUKYISIPHON TNIOCKOCTH https://m.edsoo.ru/7d18834b
31 [leprieHaUKYNISAp U HAKIOHHBIE: bu6muoreka [JOK

pacCTodHUC OT TOYKHU OO0

https://m.edsoo.ru/33c477d3
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IUIOCKOCTH, PACCTOSIHUE OT IPSAMOH
J10 IIJIOCKOCTH

[IepnieHauKYSp U HAKIIOHHBIE!
pPacCTOsIHUE OT TOYKH 10

bu6nmoreka [IOK

32 IUIOCKOCTH, PACCTOSTHHE OT MPSIMOiA https://m.edsoo.ru/66fefadd
JI0 TUIOCKOCTH
[lepnieHuKyIsAp ¥ HAKIOHHbIE:
33 paccTosiHuE OT TOYKH 10 bubmmoreka [JOK
IUIOCKOCTH, PACCTOSIHHE OT MPSAMOM https://m.edsoo.ru/a5b7b8e3
J10 TUIOCKOCTH
[leprienaAuKyYISAp ¥ HAKJIOHHBIE:
34 paccTosiHue OT TOYKH JI0 bubnuoreka [IOK
IUIOCKOCTH, PACCTOSTHUE OT MPSIMOiA https://m.edsoo.ru/dbee22bc
JI0 TUIOCKOCTH
35 VYIubl B IPOCTPAHCTBE: YIOJl MEXAY bubnuoreka [IOK
HPSIMOH | TIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIi yroJi, TMHEHHBIN yroa bubnuoreka [IOK
JIBYTPAHHOTO yTiia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroj, TUHEHHBINA yros bubmmnoreka HOK
JIBYTPaHHOTO yTiia https://m.edsoo.ru/c7c777ed
[TepneHAUKYIIPHOCTD MIOCKOCTEH:
38 NPU3HAK MEPICHANKYISIPHOCTH BH6H_HOTeKa LOK
IBYX MIOCKOCTeS! https://m.edsoo.ru/ec3e2da3
[TepneHAUKYIIPHOCTD MIOCKOCTEH:
39 NPU3HAK MEPIECHANKYISIPHOCTH BH6H_HOTeKa LOK
IBYX MIOCKOCTeS! https://m.edsoo.ru/ed9e2a8e
o | Do mome B 10K
I[E VX HHOCKECTCI%I YAp https://m.edsoo.ru/ba75dc57
41 Teopema o TpEX nepHeHANKYIApax BH6H_HOTeKa IOK
https://m.edsoo.ru/e4972cdc
42 Teopema o0 Tpéx nepneHaAuKyIsIpax bubmuoteka [IOK
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https://m.edsoo.ru/52188a7d

bu6nmoreka [IOK

43 Teopema 0 Tpéx nepne UKy 1pax https://m.edso0o.ru/9f246736
KonTtponpsHas pabora mo Temam

44 "[leprieHANKYIAPHOCTD MPSIMBIX U bubmuorexa [JOK
wiockocteit" u "YTIbl MeX Ty https://m.edsoo.ru/5b971ef3
NPSIMBIMU U TUIOCKOCTSIMH"
[TonsiTie MHOTOTpaHHUKA,
OCHOBHBIE JIEMEHTHI Buborexa LIOK

45 MHOTOTPARITHIA, BRINYIIIBIC | https://m.edso0o.ru/2d24e873
HEBBIMTYKJIbIE MHOTOI'PaHHHKH;
pa3BEépPTKa MHOTOTPAHHUKA
[Tpusma: N-yronpHas nmpu3Ma; rpaHu

16 Y OCHOBAHUS NIPU3MBIL; IIpsAMast U Bbu6motreka [IOK
HaKJIOHHAS [IPU3MbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
MIOJTHASI TOBEPXHOCTH IPU3MBI

47 [Tapannenenunen, npsMOyroOIbHBIHI bubnnorexa [JOK
napaie/ieIIIe,] ¥ €ro CBONCTBA https://m.edso0.ru/8a7he683
[Mupamuma: N-yroapHasi mupaMua,
I'paHU U OCHOBaHME MUPAMMU/IbI;

48 OOKOBas ¥ MOJTHASI TOBEPXHOCTh ﬁggg?/%eezic%?’ﬁ/fblc 40a5
MUPAMHU/IBL; IPABUIIbHAS U
yCeu€HHas nupaMuIa
[IpaBuIBHBIE MHOTOTPAHHUKH:
HOHSATHE MTPABUIBLHOTO

49 MHOT'OI'PAHHUKA; TPABUIIbHAS bubmmnorexka HOK
IpU3Ma U MpaBUIbHAs MUPaMU/Ia; https://m.edso0.ru/074c8865
NpaBUJIbHAS TPEYroJIbHAs TUPaMHUIA
U TIPaBWJIBHBIN TETpadp; KyO
[IpencraBnenue o MpaBUIbHBIX Butmiorexa [[OK

50 MHOTOTPARIHKAX: OKTAP, https://m.edsoo.ru/a0fdd5bf
JOJIEKAadp U UKOCAdIP.

51 CuMMeTpHs B IPOCTPAHCTBE:! bubmuoteka [IOK
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CUMMETpPUS OTHOCUTEIIBHO TOUYKH,
IPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETPUU B ITUpaMUaX,
napajuiesenuneax, paBuiIbHbIX

https://m.edsoo.ru/b9e777d9

MHOTOI'PaHHHKAX
o | Brome oo B LOK
P - bebpa, https://m.edsoo.ru/6cdbecef
JINArOHAJIN, YTJIbl
[Tnomaas 6OKOBOM MOBEPXHOCTH U
53 mpusws, riowa ocHosanni Bubmitorera LIOK
P > THTOHAMD | ’ https://m.edso00.ru/37d84157
TeopemMa 0 OOKOBO MOBEPXHOCTH
MPSIMOM MPU3MBbI
[Tnomaas 60KOBOM MOBEPXHOCTH U
5 mupavus, Teopeva o oK Bubmitorera LIOK
PaMuR!, TEOp mant https://m.edsoo.ru/5603e30b
OOKOBOI TOBEPXHOCTH YCEUEHHOMN
TAPaMUIbI
55 Konrponbnas pabora no reme bubmuoreka [IOK
"MHoOrorpaHHuKu" https://m.edso0.ru/a95f5c04
N bubmuoreka [IOK
56 [omstue 06 06HEMe https://m.edsoo.ru/7ad0020b
. bubmuoreka [IOK
>7 OObEM mapamuy! https://m.edso00.ru/235171b3
. bubnmorexa LIOK
58 OOBEM mupamm et https://m.edsoo.ru/f47dfefd
" bubnuotexa [JOK
59 ObHEm mupamm e https://m.eds00.ru/79¢10312
. bubnunorexa LIOK
60 OOBEm mupamm et https://m.edsoo.ru/2faadc3f
61 O0BEM TTPU3MBI bubmorexa [IOK

https://m.edso0.ru/79853608



https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608

bu6nmoreka [IOK

62 OOBEM mpu3MEI . https://m.edsoo.ru/1e053890
N bubnuorexa [IOK
63 O0EM mpu3MEL . https://m.edsoo.ru/482d3f51
64 KoHnTponbHas pabora 1o teme 1 bubmuorexa [JOK
"O0BEMBI MHOTOI'PAaHHUKOB" https://m.edsoo0.ru/28a6573c
[ToBTopenue, 06001IEeHNE
65 CHCTEeMAaTH3alLMsl 3HaHUH. 1 bub6nmmoreka [IOK
[TocTpoeHue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOI'PAaHHHUKE
[ToBTOpEeHME, 0000IIEHNE
cHucTeMaTu3alurs 3HaHHM.
o | Bamcsemeporemventy | Bumorera LOK
. ’ https://m.edsoo.ru/f7792ba9
MPSIMO#, OT TOYKH JIO TUIOCKOCTH,
MEXIYy CKPEIIMBAIOITUMUCS
IPSMBIMU
67 Wrorosas koHTposibHasA paboTa 1 ﬁgg:f;;:iiiﬁﬁﬁlbg 146bc0
[ToBTOpenue, o6o0IIeHNE
cHUCTeMaTU3alrs 3HaHH.
o | Domenemeymmumy | BuGorra 1O
N ’ https://m.edsoo.ru/56765e8b
MEXIY MPSMOM U TJIOCKOCTHIO,
JIBYTPAHHBIX YTJIOB, YTJIOB MEXKIY
MJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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11 KJIACC

KoauuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Tema ypoka Konr I Hata 00pa3oBaTebHbI
/i Beero POJIbHBIE PAKTHYECKHE | L.oyopng pa3oBareJ e
padoThI padoThI pecypcbl

1 Sl?aii):TE'Iﬁi%ﬁ:;: pn%iiﬂpzz%ﬂn 1 bubmaorexa LIOK

’ https://m.edsoo.ru/0341bc2b
cepsl
B3anmuoe pacronoxxenue cepsl

5 U IUIOCKOCTH; KacaTelbHasl 1 bubnnorexa [JOK
IUIOCKOCTB K cepe; TIomaip https://m.edsoo.ru/bed12a43
chepsl

3 N3o0pakenue cdepsl, mapa Ha 1 bubnnorexa [JOK
wiockoctd. CeueHus mapa https://m.edsoo.ru/bc15f7f2
[{umHaprYecKas IOBEPXHOCTb,

4 00pa3yromue MUJINHIPUIECKOM 1 bubmmoreka [JOK
MIOBEPXHOCTH, OCh https://m.edso0.ru/6054b8c1
[IUTHHIPAYECKON TTIOBEPXHOCTH
Humuaap: ocHoBaHUS M GOKOBast

5 MOBEPXHOCTh, 00pa3yromias u oCh; 1 bubnmnorexa [JOK
Iona > 0OKOBOW M MOJHOM https://m.edso0.ru/188f6216
MOBEPXHOCTHU
N3o00paxeHne NUINHAPA HA
riockocT. Pa3BépTka nmnmHpa.

6 Ceuenus muuHApa (TIOCKOCTHIO, 1 bubnuoreka [{OK
napayuIeIbHON WITH https://m.edsoo.ru/016e25eb
MEPIEeHIUKYISIPHONU OCH
MATTUHIPA)

KoHnueckas moBepXHOCTS,

7 o0pa3yroline KOHUIeCKOn 1 bubnmnoreka [JOK
MIOBEPXHOCTH, OCh U BEPIIHHA https://m.edsoo.ru/c94ba09b
KOHUYECKOU TOBEPXHOCTHU

8 KoHnyc: ocHOBaHMeE U BepILNHA, 1 bubmuoteka [IOK
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o0pa3yromias u 0Cb; IUIONIA/b
OOKOBOH M MOJHON OBEPXHOCTH

Y ceu€HHbIi KOHYC: 00pa3yromme

https://m.edso0.ru/897dd3b2

bubnunoreka LIOK

9 Y BBICOTA; OCHOBaHUS 1 OOKOBas hitps://m.eds0o.ru/1468bab3
MTOBEPXHOCTh
N306paxkenune koHyca Ha
mockocTH. Pa3BépTka KoHyca.

10 CeueHnust koHyca (TUIOCKOCTHIO, bubnuorexa [IOK
napajieibHOM OCHOBAHHMIO, U https://m.edsoo.ru/Obdelbe8
MJIOCKOCTBIO, TPOXOASIIEH Yepe3
BEPILUHY)

11 KoMOuHamust Ten BparieHus u bu6nmorexa LIOK
MHOTOTPaHHHKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, ONMCaHHbBIA

12 okoJo chepsl; chepa, BOUCaHHAS B bubnnorexa [JOK
MHOTOTPaHHHK WJIU B TEJIO https://m.edso0.ru/0b136158
BpaIcHus

13 ITonsitue 06 00béMe. OCHOBHBIE bu6mmoteka IIOK
CBOICTBA 0OBEMOB Tl https://m.edsoo.ru/26a03fb7

. bubmuoreka [IOK
14 O6BEM I Ipa, KOHyCa https://m.edso0.ru/5513d87b
" bubmuoreka [IOK

15 OOBEM mapa 1 nomans chepet https://m.edsoo.ru/d189bde2
[TonoOHbIe Tena B MPOCTPAHCTBE.

16 COOTHOIIIEHUS] MEXKTY TUIOIIAISIMU bubmmoteka IIOK
HOBEPXHOCTEH, 00bEMaMu https://m.edsoo.ru/810cfleb
MMOJOOHBIX TEN

g | oo o e B 10K
rer" https://m.edsoo.ru/4a33a8ab

18 Bekrop Ha MII0CKOCTH U B bubmuoteka [IOK

IIPOCTPAHCTBE

https://m.edsoo.ru/5caefclb
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bu6nmoreka [IOK

19 CliokeHHue ¥ BBIYMTAHUE BEKTOPOB https://m.eds00.ru/23f4f089
20 YMHOXEHUE BEKTOpa Ha YHUCIIO bubmorexa HOK
p https://m.edsoo.ru/dee379eb
2 nerovmmanapunt sektopiy. buGmiorexa IOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuiio mapaiienenumena
22 npuencaen spam seorsi buGmiorexa IOK
p P A https://m.eds00.ru/5a827900
BEKTOpPaMH
23 mpn peuenn eowerpmccrns buGmiorexa IOK
P b P https://m.edsoo.ru/d3alfe30
3a1a4
[IpssmoyronbHas cucrema
| g e B LOK
P pa- https://m.edso00.ru/48db7058
[Ipocreiinme 3a1a4uu B
KOOpJMHATAX
25 Cramproc mpomseremic Bubmnorera LIOK
P P A https://m.edsoo.ru/725effc4
BEKTOPOB
26 Boruncnenue yrioB Mexy bubmmnoreka HOK
NPSMBIMH U TFIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
g | amemansptore o B LOK
P N P https://m.edso00.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpeHnue, 06001IeHNE U
o8 cHUCTeMaTU3alus 3HaHH. bubnuoteka [JOK
OcHoBHBIE QUTYPHI, HAKTHI, https://m.edsoo.ru/1780ba5d
TEOpPEMBI Kypca IIITaHUMETPUN
29 [ToBTOpeHnue, 06061EeHNE U bu6nunorexa LIOK

cUCTeEMAaTHU3alus 3HAHUN.

https://m.edsoo.ru/078cd184
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OcHoBHBIE GUTYPHI, (PaKTHI,
TEOpPEMBI Kypca INIaHUMETPUN

[ToBTOpeHue, 0600IIeHNE 1

30 cUCTeMaTu3alys 3HaHu|. 3agaqu 1 bu6nmoreka [IOK
TUIAHUMETPUH U METOBI UX https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpEHME, 0000IIICHUE 1

31 cHUCTeMaTH3aIlvs 3HaHWi. 3a1aun 1 bubnuorexa [IOK
IUTAHUMETPUH U METOJIBI HX https://m.edsoo.ru/4dffda97
pelIeHus
[ToBTOpeHnue, 0600IICHNE 1

32 cHUCTEMaTU3alMsl 3HAaHUH. 1 bu6nmorexa LIOK
OcHoBHbIE GUTYPBI, HAKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTepeOMEeTPHH

bubnuoreka [{OK

33 Hrorosas KOHTpOsLHAA padoTa . https://m.edsoo.ru/ec24dfc2

34 IToBTOpEHME, 0000IICHUE 1 1 bu6nmorexa LIOK
cucTeMaTH3als 3HAaHUI https://m.edsoo.ru/f465d10e

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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