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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpusi» 6a30BOro ypoBHS JJIsi 00YyYaIOLIHXCS
10 —11 xmaccoB pa3paboTaHa Ha ocHOBe DeaepantbHOro rocyAapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHJapTa cpenHero oomero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHHIA,
HPEIBSBIIEMBIX K MaTEMAaTHYECKOMY OOpa30BaHHUIO, M TPAJUIMN POCCHUIICKOTO 0Opa3oBaHWUSL.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KIIFOUCBBIMH KOMIICTCHIIUSAMU,
COCTaBIISIIOIMMU OCHOBY ISl CaMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
06H_[€KYJIBTypHOFO, JIMYHOCTHOTI'O M MTO3HABATCIIbHOI'O PA3BUTHA JIMYHOCTHU O6y‘IaIOIJ_[I/IXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TIeOMETPUM Ha YpPOBHE CpEAHEro oomero oOpa3oBaHUS
00ycJIOBJI€HAa NPAKTUYECKOM 3HAYMMOCTBIO METANpeIMETHBIX M IPEIMETHBIX pe3yJbTaToOB
00y4YeHHsI TEOMETPUH B HANpPABJICHUHU JIMYHOCTHOTO PAa3BUTHA OOydaromuxcs, (OpMHUpPOBAHUS
(GYHKLIMOHAJIBHON MaTeMaTH4eCKOM T'PaMOTHOCTH, H3YyYCHMsI OPYTUX Y4eOHbBIX IUCLUIUIMH.
Pa3Butne y oOyuaromuxcsi HOpaBWIBHBIX IPEACTABICHUN O CYIIHOCTH M IPOUCXOXKIACHUU
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 OOecleyrBaeT BO3MOXKHOCTb M3YYEHHUS KaK IUCLUIUIMH €CTECTBEHHO-
Hay4HOM HaIIPaBJICHHOCTH, TaK U TYMaHUTapPHOM.

Jlornueckoe MblIUIeHHE, (HOPMUPYEMOE MPU HM3YyYEHHUU OOYYaIOUIMMMCA MOHATHHHBIX
OCHOB T€OMETPUM M IOCTPOCHUM LETOYKU JIOTMUECKUX YTBEP)KIEHUN B XOJ€ pELICHUS
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HENOCPEACTBEHHO
UCIIOJIb3YIOTCSl TIPU PEIIEHUH 33/a4 €CTECTBEHHO-HAy4YHOI'O ILMKJIA, B YAaCTHOCTH U3 Kypca
(hU3MKH.

YMeHue OpHUEeHTUPOBAaThCS B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJIb BO BCEX
o0nacTsax JesTenbHOCTH 4YeroBeka. OpHEeHTalus yesloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0OXOUMOE YCJIOBHE €ro COLMAJIBHOrO OBITHS, (OopMa OTPaKEHUS OKPYKAIOLIEro MHpa,
yCIOBHE  YCHEIIHOTO TO3HAHUS M aKTHUBHOTO  IpeoOpa3oBaHMs — JAECHCTBUTEIBHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3zaMu 00bEAUHSIET pa3Hble BUAbI YUEOHON U TPYI0BOI
NeSITeIbHOCTH, SBJSIETCS OJHUM M3 MPO(ECCHOHANIBHO Ba)KHBIX KadyecTB, IMO3TOMY aKTyalbHa
3a7a4a pOpMHUPOBaHUS y O0YyYaroIMXCs MPOCTPAHCTBEHHOTO MBIIUIEHUSI KaK Pa3HOBUIHOCTU
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOI'O KOMIIOHEHTa B IOJArOTOBKE K MPAKTUYECKOH
JeSITEIbBHOCTH 110 MHOTMM HaIlpaBJICHUSM.

Llenb ocBOEHMsI MporpaMMbl yueOHOTo Kypca «I eomeTpus» Ha 6a30BOM ypOBHE 00yUeHUs
— 0011e00pa3oBaTeIbHOE U OOIIEKYJbTYPHOE pPa3BUTHE OOYUYAIOIIMXCA Yepe3 oOecreueHue
BO3MOXKHOCTH MPHUOOPETEHUS U UCIIOJIb30BAHUS CUCTEMAaTHUECKUX I'€OMETPHUECKUX 3HAHMHM U
neicTBui, ciennUUHBIX TEOMETPUN, BOZMOKHOCTH YCIIEIIHOTO MPOJIOJIKEHHSI 00pa30oBaHUs 1O
CHEUHATBHOCTSM, HE CBA3aHHBIM C NMPHUKJIAIHBIM UCIIOIB30BaHUEM T'€OMETPUU.

[IporpaMmma mo reoMeTpuu Ha 0a30BOM ypOBHE IpelHa3Hau€Ha Uid OO0y4aromuxcs
CpeIHel IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENBHBIX 3aTPyJAHEHHI Ha YPOBHE OCHOBHOI'O
obmero obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 6a30BOM YpPOBHE JOJKHBI OCBOUTH
o0mye MaTeMaTHYeCKUEe YMEHHsI, CBS3aHHBIE CO CHEIM(UKON T€OMETPUH U HEOOXOIUMBbIE IS
YKU3HU B COBpEMEHHOM oO11ecTse. Kpome 3T0ro, oHM UMEIOT BO3MOXHOCTh U3YYUTh F€OMETPHIO
6osiee ri1yO00KO, €Clii B JalibHEHIIeM BO3ZHUKHET HE0OXOAMMOCTh B T€OMETPUYECKUX 3HAHUSAX B
poeCCHOHAIBHON JESTEIHHOCTH.



JlocTirkeHue e OCBOEHUS MPOrpaMMBbl 00€CIIEUNBACTCS PELICHUEM COOTBETCTBYIOIINX
3amau. [IpuopureTHbIMU 3a1auaMu ocBoeHus Kypca «I'eomerpun» Ha 6a3oBoM 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>KAIOIIIETO MUPA;

e (opMupoBaHME YMEHHs paclO3HaBaTb Ha 4YEPTEXKaAX, MOJEIAX M B PEaIbHOM MHUpE
MHOTI'OI'paHHMKH U TeJla BpallleHHs;

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

e (opMupOBaHHE YMEHHUsS ONEPUPOBATb OCHOBHBIMHU IMOHATHUSMU O MHOI'OIpaHHMKax W
TeJlaX BpallleHUs] U UX OCHOBHBIMH CBOICTBaMU;

® OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 331a4; (opMHUpOBaHHE yMEHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNbHbIE  pacCyX JE€HHS B  XOJ€  pPELICHUS
CTEpEOMETPUYECKUX 3a/1a4 U 33/1a4 ¢ IPAKTUYECKUM COJICPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CHOCOOHOCTEM  oOyuaromuxcs,
[IO3HABATEJILHOM AaKTUBHOCTH, UCCIIE0BATEILCKUX YMEHUHN, KpUTUYHOCTH MBILIUICHUS;

e (dopmupoBanue (QpYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: YMEHHUE
pacrno3HaBaTh MPOSIBICHUS FEOMETPUUECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEN B
peasbHbIX JKU3HEHHBIX CUTYalMsIX U NPU U3YYECHUHM JPYTUX Y4eOHBIX IPEIMETOB,
NPOSIBJIICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpPMYIHpPOBATH MX Ha S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, IPUMEHSITh OCBOEHHBIN
FEOMETPUUYECKUN ammapar Juid pelIeHHs IPAKTUKO-OPUEHTHPOBAHHBIX — 3ajiad,
UHTEPIPETUPOBATH U OLIEHUBATH IOJY4YE€HHbIE PE3yJIbTaThl.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOTrPaMMBbl SIBJISIETCSI BKIIOUEHHUE B KypC CTEPEOMETPUU
B HayaJle €ro u3yuyeHWs 3aJady, pellaeMblX Ha YPOBHE WHTYUTHUBHOIO IIO3HAHUS, U
onpeAenéHHbIM 00pa3oM OpraHM30BaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTMYECKOTO M TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIHUPYET MPOTEeKAaHHE WHTYUTHBHBIX
IIPOLIECCOB, MOTUBHUPYET K JajbHEHIIEMY HU3yUEHHIO TIPEIMETA.

[Ipeamourenne OTAAETCS HArISAIHO-KOHCTPYKTUBHOMY METONY OOYy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-NPAKTUYECKON
NeSITeNbHOCTH. Pa3BUTHE TNPOCTPAHCTBEHHBIX NPEACTABICHUH Yy ydallMXcsi B  Kypce
CTEpPEOMETPUH MPOBOJUTCS 3a CUET PEIlIeHHUs 3a/1a4 Ha CO3JJaHUE MIPOCTPAHCTBEHHBIX 00pa30B U
3aJa4 Ha OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. CozgaHue oOpa3za NPOBOAUTCS C
OMOpOM Ha HArJISAHOCTh, & ONEPUPOBAHUE O0Pa30M — B YCIOBUSX OTBJIEUYEHHUS OT HAIJISTHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOTO CONEPIKAHNU.

OcHoBHBIE cojepxaTenbHble JuHUM Kypca «l'eometpunm» B 10-11 kmaccax:
«MHororpanHuku», «IIpsMble U MI0CKOCTU B MpocTpaHcTBe», «Tena BpameHus», «Bekropsl u
KOOpJMHATHI B IPOCTPaHCTBE». POPMUPOBAHKE JTOTMUECKUX YMEHUN paclpeaensieTcsi He TOIbKO
[0 COJAEP)KaTeNIbHBIM JIMHUSIM, HO M MO rojamM oOydeHHs Ha YpOBHE CpeJHero oOIIero
o0Opa3oBaHwUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yJbTaTaM OCBOEHUS
paboueil mporpamMmebl, pacrpeeEHHbIM 0 ToAaM 00yUeHHsI, CTPYKTYPHUPOBAHO TaKUM 00pa3oMm,
yTOOBl ~ OBJIQJICHHE TIEOMETPUYECKHMMH  TOHATUSAMHM UM  HaBbIKAMH  OCYIIECTBISIOCH
MOCJIEI0BATEIbHO U IOCTYNATENIbHO, C COOJIIOJICHHMEM IPHUHIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYAJIUCH B OOLIYI0 CUCTEMY I€OMETPUYECKHX MPEICTaBICHUH 00yJaromumxcs,
pacuupsis 1 yriayousis e€, o0pas3ysi IpOYHbIe MHOXKECTBEHHBIE CBS3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpuun orBoauTcs 2 yaca B Hegento B 10 kinacce u 1 yac B Hegeno B 11
KJIacce, BCero 3a JiBa roga ooydenus - 102 yueOHbIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUSA CTEpeOMETpUH. Touka, npsmas, INIOCKOCTh, pocTpaHCcTBO. IlonaTne
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECs, MTapaJICIbHbIE U
cKpemuBampomyecss npsamsle. llapannensHOCTh NPAMBIX M INIOCKOCTEHM B IIPOCTPAHCTBE:
napajuleJbHble IIPSMBbIE B IIPOCTPAHCTBE; IMApaJICIIBHOCTh TPEX NPAMBIX; MapaLIEIbHOCTh
IPSAMOM M IIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMH; YroJl MEXKIY IpPSIMBIMU B
npoctpaHcTBe.  llapamienpHOCTH  IUIOCKOCTEH:  MapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napajieNbHBIX ockocTel. [Ipocreiimme npocTpancTBEHHBIE (PUTYPHI HA MFIOCKOCTH: TETPAdIP,
KyO, nmapajuiesenumes; NoCTpOeHNe CeYeHU.

IlepneHgUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  IEPIEHIUKYJSPHBIE IPSIMBIE B
IIPOCTPAHCTBE, MpsMBbIE NApaUICIbHBIE M NEPHEHIUKYIAPHbIE K IUIOCKOCTH, IIPU3HAK
NEPHEHAUKYJSIPHOCTH IPSIMOM M IJIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYISPHON
IUIOCKOCTH. YTJBl B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO; IABYTPAHHBIN YIoll,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHUE OT TOYKHU J0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM 10 IUIOCKOCTH, NPOEKIMs (UIrypbl Ha IJIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IPU3HAK MIEPIEHIUKYISIPHOCTH IBYX ILUIOCKOocTed. Teopema
0 TPEX NEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

[TonsiTuE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOTIOI'DAaHHHUKA, BBINYKJIbIE U
HEBBIITYKJIbIE MHOTOI'PAHHUKH; pa3BEPTKa MHOrOrpaHHuka. Ilpusma: N-yroiapHas npusmMa; rpaHu
U OCHOBAHMS MPHU3MBbI; NIPsIMasi U HaKJIOHHAs IPU3Mbl; OOKOBAs ¥ MOJIHAsl IOBEPXHOCTh MPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIbHBIN IMapajuleNenuIe] U ero cBoicrsa. Ilupamuaa: n-yronpHas
nupamp/a, TpaHM W OCHOBaHME IUpPaMU/Abl; OOKOBas M IOJHAs MOBEPXHOCTb MHUPAMHUIBL;
IpaBWIbHAasg M Yyceu€HHas MNHupamMuaa. OJIEMEHTbl MNpuU3Mbl W nupamuabl. [IpaBunbHbIE
MHOTOTPaHHMKU: MOHSITHE NMPABUIBHOIO MHOTIOIDAaHHUKA; NpaBUibHAs MpU3Ma M NPaBUIIbHAs
NUpaMKJia; MpaBUiIbHAas TPEyroibHas MUpaMKia U IPaBHIIbHBIN TeTpasp; KyO. [IpeacraBnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJeKa’Ap M Hukocadap. CedeHus NpuU3MBI U
MAPaMU/BL.

CuMMeTpuss B NIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, INPSAMOM, IIOCKOCTH.
DneMEeHThl CUMMETPUU B TMpaMuiax, Napaieienurneiax, IpaBuIbHbIX MHOTOTpaHHUKAX.

Bbruucnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, quaroHanu, yrisl. [linomans 60koBoit
MIOBEPXHOCTH U IIOJIHOM ITOBEPXHOCTH MPSAMOM NIPU3MBI, IUIONIAJb OCHOBAaHHW, Teopema O
OOKOBOW TMOBEPXHOCTH NpsMON mpu3Mbl. [lnomans GOKOBOM MOBEPXHOCTH U IMOBEPXHOCTH
NPaBWIBHON NMHUpamMuAbl, TeOpeMa O IUlouaau yceuéHHo mnupamuibl. [loHsTHE 00 00BEME.
O06BEM nupamMusl, IPU3MBI.

[Tonobuble Tena B mpocTpaHcTBe. COOTHONIEHHS MEXKIY IUIOMAASIMH TOBEPXHOCTEMH,
00BbEMaMu MOAOOHBIX Tell.

11 KUIIACC

Tesa BpaleHus

[Munuaapuueckas MOBEPXHOCTh, O0O0pa3ylolle UWIMHIPUYECKONH IOBEPXHOCTH, OCh
WIMHIPUYECKON moBepxHOCTU. L{umuHAp: ocHOBaHUS M OOKOBasi TOBEPXHOCTh, 0Opa3yromias u
0Cb; IJIOIIab OOKOBOW M MOJTHOW MOBEPXHOCTH.

Konuueckasi mMoOBEpXHOCTh, 00pa3yrolIMe KOHWYECKOW MOBEPXHOCTH, OCh W BEpIIUHA
KOHUYecKol moBepxHocTH. KoHyc: ocHOBaHMe M BeplIMHA, OOpa3yromas M OCb; IJIOLIAAb



OOKOBOW W TOJHON MOBEPXHOCTH. YCEU€HHBIH KOHYC: 00pa3ylolue M BBICOTA; OCHOBAHUS U
OOKOBast TOBEPXHOCTH.

Cdepa m map: meHTtp, paamyc, AUaMETp; IJIOMIATb IMOBEPXHOCTH cdeprl. B3aumnoe
pacrnosoxeHue cepsl U MIIOCKOCTH; KacaTelbHas IUIOCKOCTh K cdepe; IIomas chepol.

N3o00pakeHue Te BpalieHus: Ha II0CKocTU. Pa3BEépTka LUIMHIpa U KOHYCA.

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

[Tonsitue 00 oO0BEMe. OcHOBHBIE CBoOWcTBa 00BEMOB Teln. Teopema 00 o00bEME
MPSIMOYTOJIBHOTO Tapauienenumneaa u cieactsus w3 He€. O0bEM mumHapa, koHyca. O0BEM
nrapa ¥ 1iomaib cepsl.

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

Ceuenust wmwiMHIApa (MapauiebHO U NEPIEHAUKYISIPHO OCH), CEUYEHHS KOHYyca
(mapaenbHOe OCHOBAHUIO M MPOXO/AIIEE Yepe3 BEPIINHY), CeUeHUs I1apa.

BekTopbl M KOOPAMHATHI B NPOCTPAHCTBE

BekTop Ha MI0CKOCTH U B IpocTpaHcTBe. CII0XKEHNE U BBIYMUTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTtopam. IIpaBuiio
napajuienenunesna. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHHEM PABUII IEUCTBHUI C BEKTOPAMHU.
IIpsmoyronbHas cucremMa KOOpAMHAT B mnpocTtpaHcTtBe. KoopamuHarel Bekropa. lIpocreiimue
3a7layd B KOOpAMHAaTax. YTron Mexay BekTopaMu. CKallipHOE IPOU3BEIECHHE BEKTOPOB.
Boruncnenue yrioB Mexay HNpsMBIMU U IUIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIA METOJ IpU
PELICHUN T€OMETPUUECKUX 3aa4.



IIVTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yAbTATHl OCBOEHHUS IMPOrpaMMbl y4eOHOro mpeamera «MaremaTuka
XapaKTePU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(hOPMUPOBAHHOCTBHIO TPAKIAHCKOW TMO3HMIMK OOydYaromerocs Kak aKTUBHOTO |
OTBETCTBEHHOT'O WICHA POCCHICKOTO OOIIECTBAa, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBIICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COLUAIBLHBIMU HHCTUTYTAMU B
COOTBETCTBUU C UX (PYHKIIUSIMH U Ha3HAYCHHEM.

IIaTpuoTHYeckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCUUCKOM IPakIaHCKOW MIICHTUYHOCTH, YBAXEHHUS K MPOILIOMY
nu HaCTOSIH_[eMy pOCCHfICKOfI MaTE€MaTuKH, LOEHHOCTHBIM OTHOIICHHEM K JOCTHXCHUAM
POCCHUICKHUX MAaT€MaTUKOB M POCCHUHCKOM MaTEMaTHMYE€CKOW IIKOJbI, K HCIOJIb30BAHUIO ITUX
TOCTIIKEHHUH B IPYTHX HayKaX, TEXHOJIOTHAX, chepax SIKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHWEM JYXOBHBIX IIEHHOCTEH PpOCCHHCKOro Hapona; cHOpPMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEACHUS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JIOCTMKEHUN HAYKH U JICSITEIBHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIAJa B MOCTPOEHUE
YCTOHYUBOTO OYyIyILIEro.

cTeTHYECKOE BOCIUTAHHE:

3CTETUYECKUM  OTHOLIEHHWEM K MHUpPY, BKIIOYas 3CTETUKY  MaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEIICHHH, pacCyKIEeHUW; BOCHPUUMYHBOCTHIO K
MaTE€MaTUYECKUM aCIeKTaM Pa3jIndyHbIX BUJIOB UCKYCCTBA.

dusznveckoe BOCIUTAHHE:

c(OpMUPOBAHHOCTBIO YMEHHsSI TPUMEHATH MaTeMaTHYeCKHe 3HAaHUS B MHTEpecax
37I0pOBOr0 U 0€30macHOro 00pas3a >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 TPYJly, OCO3HAHHUEM IEHHOCTU TPYIOJIIOOUS; UHTEPECOM K Pa3IMYHBIM
chepam npodeccroHaTbHON NEeITeIbHOCTH, CBSI3aHHBIM C MAaTEeMAaTHKON M €€ MPUIIOKCHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOP OyayIiel mpodeccuu U pearn3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHBIC TUIAHBI; TOTOBHOCTBIO W CIIOCOOHOCTBHIO K MaTE€MaTHYECKOMY OOpa3OBaHHIO H
€caMo00pa3oBaHUI0 Ha TMPOTSHKEHWH BCEW JKWM3HU;, TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
pGHICHI/II/I HpaKTquCKHX 3aa4 MarT eMaTHHGCKOﬁ HaHpaBHeHHOCTI/I.

IK0JI0rHYecKoe BOCIUTAHNE:

Cq)OpMHpOBaHHOCTBIO BKOHOFHqGCKOfI KYJ'IBTypIaI, IIOHUMAHHUECM BJIUSIHUSA COIIUAJIBHO-
DKOHOMMYECKHMX IIPOLECCOB HA COCTOSSHUE NPUPOAHOM M COLMAIBHOM Cpelnbl, OCO3HAHUEM
M100aTbHOTO  XapakTepa DJKOJOTHYECKHUX  MpoOJieM; OpHEeHTAalMedl Ha  NPUMEHEHHE
MaTeMaTHYECKUX 3HAHUN UIS peleHHs 3a7ad B O0JIaCTH OKPYXKAIOIeH Cpelbl, TIIaHUPOBAHUS
MOCTYIKOB M OILIEHKH UX BO3MOJKHBIX MOCIEACTBHM JJIsI OKPYKAIOIIEN CPEIBI.

I{leHHOCTH HAYYHOI'O MTO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOH MPAKTUKH, TOHUMaHUEM MAaTeMaTHYeCKOW HAyKH KakK Cepbl
T-IeJ'IOBe‘IeCKOI\/’I JACATCIIBHOCTH, 3TAIlOB eé paanTm[ 1 3HAYUMOCTHU IJIs1 paSBI/ITI/ISI OUBHUJIN3aIlN,
OBJIAJICHUEM S3BIKOM MATEMAaTUKM M MAaTEMAaTHUYECKOM KYJIbTYpOM KaK CpEICTBOM IIO3HAHUS



MHpa; TOTOBHOCTBIO OCYHIECTBJISATH MPOEKTHYIO U HUCCIENOBATENbCKYIO JI€ATEIbHOCTh
WHAUBUAYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yabTaThl OCBOEHUS IPOrpaMMBbl yueOHOTo npeaMera «MaremaTukay
XapaKTePU3YIOTCS  OBJAQJICHUEM  YHUBEPCAILHBIMH  HO3HAGAMENbHbIMU  Oeliceusimi,
VHUBEPCANILHBIMU — KOMMYHUKAMUBHBIMU — OCliCBUAMU,  YHUBEPCANbHLIMU — PecyIsimUSHbIMU
OelcmeusIMu.

1) Vhusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposarue 6a308blx
KOZHUMUBHBIX NPOYECCO8 00YyUarowuxcsa (0ceoeHue Memooo8 NO3HAHUS OKPYHCAIowe20 Mupa,;
npUMeHeHUe J102UYeCKUX, UCCIe008amenbCKUX onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble Jloruveckue aAeiicTBUs:

® BBIBIATH M XapaKTePU30BaTh CYIIECTBEHHBIC NMPU3HAKK MaTEMaTHUYEeCKUX OOBEKTOB,
MOHSITHI, OTHOIICHWUH MEXIY TMOHATUSMU; (OPMYIUPOBATH ONPEACICHUS TOHSATHH;
yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(PUKAIIMN, OCHOBAHUS JIJIsl 00001eHus
Y CpaBHEHUS, KPUTEPUHU ITPOBOIMMOTO aHAIN3A;

® BOCIPHHHUMATH, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKICHHUS: YTBEPAUTEIbHBIE U
OTpHUlaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,

® BBIABISTH MAaTEMAaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOpEUHs B haKTax,
JIAHHBIX, HAONIONIEHUSIX M YTBEPXKACHUSX; MpeiaraTb KPUTCPUM JJIs BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

e JieNiaTh BBIBOJABI C MCIOJB30BAaHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX M MHIYKTUBHBIX
YMO3aKJIIOUCHHUH, YMO3aKIIFOUEHHH 110 aHAJIOTHH;

® [POBOJUTH CAMOCTOSTENILHO JOKAa3aTelIbCTBA MaTEMaTHUECKUX YTBEPKIACHUM (TIpSIMbIE
U OT TMPOTUBHOTO), BBICTPAUBATh AaAPryMEHTAIMIO, NPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKIACHUS U BBIBOJIBI;

e BBIOMpaTh Ccroco0 pemieHuss y4eOHOUM 3aaauu (CpaBHHUBAaTh HECKOJBKO BapUAHTOB
pelieHus, BbIOMpaTh Hanbosee MOAXOASIIUN C YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KpUTEPUEB).

baszoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

® HCIOJIb30BaTh  BOMPOCHI  KaK  HMCCJIENOBATENbCKUH  MHCTPYMEHT  IIO3HAHWS;
dbopMyIupOBaTh BOMPOCH, (PUKCUPYIOIINE MPOTUBOPEUNE, MPoOdIeMy, YyCTaHABIUBATh
UCKOMO€ U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATh CBOIO IO3UIIUIO,
MHEHUE;

® [POBOJUTH CaMOCTOSATENbHO CIUIAHUPOBAHHBIA 3KCHEPUMEHT, HCCIEJOBaHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEM MaTeMaTHYeCKOro oO0BEeKTa, SIBJICHUS, IpoIllecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEX1y OObEKTaMH, SBICHUSMU, MPOIIECCAMU;

e camMoCTOATEeNbHO (opMmynupoBaTh OOOOIIEHUST W  BBIBOJABI 1O  pe3yjbTaTam
MPOBEAEHHOTO HAOIIOACHUS, UCCIEAOBaHUS, OIEHUBATh JOCTOBEPHOCTh IMOTYYEHHBIX
pe3yNbTaTOB, BEIBOJIOB U 00OOIICHHIA;

® TIPOTHO3UPOBATH BO3ZMOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIIBUTAThH MPEIITOJIOKEHUS
0 €r0 Pa3BUTHUU B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

® BBIABIATH JeUIUTH MHPOPMAIIUU, TAaHHBIX, HEOOXOIUMBIX JIJIsi OTBETA Ha BOMPOC U
TSl peIIeHUs 3a/1a4u;

e BBIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3NIUYHBIX THIIOB, AaHAJIW3UPOBATH,
CUCTEeMATU3UPOBATh U WHTEPIPETHUPOBATH WHPOPMAIUIO PA3TUYHBIX BUIOB U (GopM
MIPE/ICTABJICHHS;



2)

CTPYKTYpUpOBaTh HMH(OpMAIMIO, TMPEeNCTaBIATh €€ B  Pa3iMYHbIX (opmax,
WJUTFOCTPUPOBATH TPaPUICCKH;

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

Vuueepcanvuvie KOMMyHUKamugHbvle Oelicmeaus, 00ecneuusarom cQhopmMupo8aHHOCb

COYUANBHBIX HABLIKO8 00YUAIOWUXCAL.
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
IIOJIYYEHHBIN pe3yibTarT;

B X0/ 00CYXJIEHHs 331aBaTh BOIPOCHI 0 CYLIECTBY 00CYKAaeMON TeMBI, IPOOJIEMBI,
pelmaeMoi  3aJadd, BBICKa3blBaThb MJEH, HALCJIICHHbIE HAa IIOMCK PELICHUS;
COMOCTABJISAITh CBOU CYXKIEHMS C CYXKACHHUAMH JpPYIMX YYacTHHUKOB JMAJIOra,
oOHapy’KUBaTh pa3IMyuue U CXOJACTBO IMO3ULMI; B KOPPEKTHOH (hopme HOpMyIHpOBaTh
pa3HoIJIacusl, CBOM BO3PAKECHMUS;

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

CorpyannuecrBo:

NOHMMATh U MCIOJIb30BaTh NPEUMYILECTBA KOMAaHJHOW M MHAWBUYaJbHOM pabOThHI
OpU pelleHuH Y4YeOHbIX 3aJay; MPUHUMATh LElb COBMECTHOW JAESITEIbHOCTH,
IUIAHUPOBaTh OpPraHMU3ALMI0 COBMECTHOM paboOThl, pacmnpeneisTb BHUIbI PadoOT,
JIOrOBapuBaThCs, OOCYXKJIaTh MPOLECC M pPe3ynbTaT padoOThl; 0000LIaTh MHEHUS
HECKOJIbKUX JII0JIeH;

y4acTBOBAaTh B IPYMIIOBBIX (hopMax paboThl (00CyKAeHUsI, 0OMEH MHEHHUH, «MO3TOBBIE
LITYPMb» W UHBIE); BBINOJIHATH CBOIO 4YacTb pabOThl UM KOOPAMHHUPOBATH CBOU
JeMCTBUS C JPYTUMU YWIEHaMU KOMaH/Ibl; OLIEHUBATh KA4eCTBO CBOETO BKJIaJa B 0OIIMIA
IPOAYKT [0 KPUTEPHSM, CPOPMYIHPOBAHHBIM YyYaCTHUKAMU B3aUMOACHCTBHUS.

3) Vuusepcanvuvie pezynamusnsie oeticmaus, 06ecnevusaiom opmuposanue CMvlCi08bix
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIL.
Camoopranuzanus:

COCTaBJISATh IUIaH, AJITOPUTM PEIICHUS 3a/1a4H, BBIOMPATh CIIOCO0 pelIeHus ¢ Y4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yuéTOM HOBOM MH(OpMaLIUH.

CaMOKOHTpPOJIb:

BJIQ/IETh HABbIKAMHU II03HABATEJIbHOM peQIeKCUM KaK OCO3HAHUS COBEPIIAEMbBIX
JNEHCTBUII M MBICIUTENbHBIX IPOLIECCOB, WX pE3yNbTAaTOB; BiIaJETh CHoco0aMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpOLEcca M pe3yiabTaTa PEUICHUS MaTeMaTHYeCKON
3a/1a4H;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTbH IIPH PELIEHUU 3aJa4l, BHOCUTH
KOPPEKTHBBI B JESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENbCTB, JAHHBIX, HAWJEHHBIX
OIIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLIGHUBATh COOTBETCTBUE pe3yJibTaTa LEJIW U YCIOBUSAM, OOBSACHATH NPUUMHBI
JOCTMDKEHUSI WIIM HEIOCTHMIKEHHUS PE3y/IbTaTOB JIEATENbHOCTH, HAaXOAWUTh OIIUOKY,
JTaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.



INPEJIMETHBIE PE3YJIBTATbBI
10 KUIIACC

OnepupoBaTh NOHATUAMU: TOUKA, PsAMasi, INIOCKOCTb.

[TprMeHATh aKCMOMBI CTEPEOMETPHH U CIIEJCTBUS M3 HUX MPU PELICHUH I€OMETPUYECKUX
3aja4.

OnepupoBaTb MOHATHSAMHU: MAPAUIENBHOCTh U MEPHEHAUKYISPHOCTh HPSAMBIX U
IUIOCKOCTEH.

KnaccugunupoBars B3auMHOE paciookKeHHe NPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATHAMHU: JABYTPAaHHBIA Yroj, TpaHUd [ABYTPAaHHOTO yriia, pedpo
JIBYIPAaHHOTO YIJIa; JIMHEHHBIN yroJl ABYIPaHHOI'O YIJla; IpaayCcHas Mepa JBYTPAaHHOIO yIia.

OnepupoBaTh MOHATUSAMHU: MHOTOTPAaHHMK, BBITYKJIBIH W HEBBINYKJIbIII MHOI'OIPAaHHUK,
3JIEMEHTHI MHOTOTPAHHUKA, PaBUJIbHBI MHOTOIPaHHHUK.

PacriozHaBaTh OCHOBHBIE BUJBI MHOTOTPAaHHUKOB (MMpaMuja; MpU3Ma, MPSMOYTOJIbHBIN
napajuiejaenumnes, Kyo).

KnaccupumupoBarh MHOTOTpaHHUKH, BBIOMpass OCHOBAaHUS Ui KiaccH(UKanuu
(BBIIYKJIbIE M HEBBINYKIblE MHOTOTPAHHUKH; IPaBWJIbHbIE MHOTOTPAHHUKHU; IMpsMbIE U
HAKJIOHHBIE IPU3MBI, TapajlIeICIUIIEbI).

OnepupoBaTh NOHATUAMU: CEKYILAs MNIOCKOCTb, CEYEHNUE MHOTOTPAHHUKOB.

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

Crpoutb ceueHus: MHOTOIPAaHHUKOB METO/IO0M CIIE€JIOB, BBIOJHATH (BBIHOCHBIE) IJIOCKUE
YEpTEXKH U3 PUCYHKOB NPOCTHIX 00BEMHBIX (QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxoXKJIEHME TIEOMETPUYECKMX BEIMYMH 1O oOpasnaMm HIu
aIropuT™MamM, IMPUMEHSS HU3BECTHBIE AHAJIUTUUECKUE METOJbl IPU PEUIEHHH CTaHAAPTHBIX
MaTeMaTHYECKUX 3aJlad Ha BBIYMCICHUE PACCTOSHUM MeXIy IBYMs TOYKaMH, OT TOYKU M0
IPSIMOM, OT TOYKHU 70 IVIOCKOCTH, MEX/1Yy CKPELIUBAIOLIUMUCS TPSIMbBIMHU.

Pemate 3amaun Ha HaxoXKJIEHME TIEOMETPUYECKMX BEIMYMH 1O oOpasnaMm HIu
aIropuT™MaM, IMPUMEHSS HU3BECTHBIE AHAJIUTUYECKWE METOJbl IPU PELIEHUH CTaHJapTHBIX
MaTEMaTHUYECKUX 3a/a4 HAa BBIYHUCICHHE YIJIOB MEXAY CKPELIMBAIOLIMMUCS NPSMBIMH, MEXIY
IPSIMO U TJIOCKOCTHIO, MEXY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbruucnate 00bEMBI U TUIOIIAAM TOBEPXHOCTEH MHOTOIpaHHMKOB (TMpU3Ma, MUpaMuia) ¢
IpUMEHEHHEeM (OpMYJ; BBIUUCIATH COOTHOIIEHUS MEXIy IUIOMAASIMH IOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTh NOHATUSIMU: CHUMMETpPUS B MPOCTPAHCTBE; ILEHTP, OCb MU IJIOCKOCTh
CUMMETPUHU; LIEHTP, OChb U MIIOCKOCTh CHMMETPHUH (DPUTYPBI.

W3Bnekatp, npeoOpa3oBbIBaTh U UHTEPIPETUPOBATH MHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

[TpumensTb reomerpuueckue (akTbl [ PELIEHUS CTEPEeOMETPUYECKHUX — 3ajad,
IIPEIIOJIAratoIIuX HECKOJIBKO IIarOB PELIEHMs, €CIU YCJIOBUS NPUMEHEHHUS 3aJaHbl B SIBHOU
dbopwme.

[TpuMeHATh TpOCTEHIINE NPOTrPaMMHBIE CPENCTBA M DIIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a/1au.

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

[IpuMeHATh NOJyYyeHHBbIE 3HAHUS Ha MPAKTUKE: aHAJIW3UPOBATh PEAIbHbIE CUTYalluu U
INPUMEHSTh HM3yYEHHBIE TOHATHUS B  MpOLECCe TMOHMCKAa pEIIeHUs  MaTeMaTH4YeCKH
chopMyIMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEAlbHbIE CHUTyallUd Ha S3bIKE T'€OMETPHH,
UCCIJIEIOBATh MOCTPOEHHBIE MOJEIU C HCIOJB30BaHHEM TI'€OMETPUUYECKHUX MOHSATHH U TEeopem,
anmapara anreOpbl; penaTth NpakTUYeCKUe 3a7aui, CBA3aHHbIE C HAXOXKACHUEM IeOMETPUYECKUX
BEJIMYMH.



11 KUIIACC

Onepuposatb MOHATUSAMH: LWIAHPHYECKAs IIOBEPXHOCTb, oOpasyromue
[WIMHAPUYECKON MOBEPXHOCTH; IMIIMHAP; KOHWYECKask TOBEPXHOCTh, 00pa3yroIie KOHUIECKOM
HOBEPXHOCTH, KOHYC; c(hepruuecKas IOBEPXHOCTb.

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
npuUMEeHEHUEM (HOPMYIL.

OnepupoBaTh MOHATUAMHU: MHOTIOIPaHHUK, BIUCAHHBIA B c(epy M ONMCAHHBIA OKOJIO
cdepsr; chepa, BOHCaHHAs B MHOTOTPAHHUK HJIM TEJIO BPAIICHUS.

BbIUuCIATE COOTHOLICHUS MEXIY IUIOMAASMU IOBEPXHOCTEH M 00bEMaMH IOJO0OHBIX
Tell.

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

BbInonHATE (BBIHOCHBIE) IJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeIl BPAIICHUSI.

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

OnepupoBarh OHATHEM BEKTOP B IIPOCTPAHCTBE.

BbINOIHATE AEUCTBUSA CIOKEHUSI BEKTOPOB, BEHIYMTAHUSA BEKTOPOB M YMHOXKEHHUS BEKTOpa
Ha YHUCII0, OOBSICHATh, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

[IpuMeHATh paBUIIO NapaJuIeICNIIE A,

OnepupoBaTh MOHATUSAMU: JEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOIYJIb
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 IBYM HEKOJIIIMHEAPHBIM BEKTOPAM.

3a/aBaTh IUIOCKOCTh YPABHEHHEM B JIEKapTOBOM CHCTEME KOOpIMHAT.

[TpumensaTs reomerpuueckue (akTbl Ui PpEHIEHUs CTEPEOMETPHUECKUX  3ajad,
MIPEANOIAraloIMX HECKOJIbKO IIAaroB PEIICHMs, €CIM YCIOBHs NMPUMEHEHHMs 3a/laHbl B SIBHOU
dopme.

Pemate mpocreiimmye reoMeTpUYECKre 3a/1a4i Ha IPUMEHEHHE BEKTOPHO-KOOPIAUHATHOIO
METOA.

Pemrate 3amaun Ha J0KAa3aTelbCTBO MAaTEMAaTHYECKMX OTHOIIECHUNH M HaXOXICHHUE
TreOMETPUYECKUX BEJIIMYMH MO 00pa3laM MM aJrOpUTMaM, MPUMEHsISI U3BECTHbIE METObI MPH
pelIEeHNH CTaHAAPTHBIX MATEMAaTUYECKUX 3a1a4.

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

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

IIpuMeHATh NOJIy4EHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATh PEAJbHBIC CUTyalUU U
INPUMEHATh  W3Y4YEHHbIE IIOHATHS B  IIPOLlECCE IIOMCKA  PEIICHHS  MaTeMaTH4eCKH
c(opMyIMPOBAHHONW MPOOIEMbI, MOAETUPOBATh pPEANbHbIE CUTyalldd Ha S3bIKE T'€OMETPHH,
HCCJIEN0BATh NOCTPOEHHBIE MOJIENIN C HCIOJIB30BAHMEM TI'€OMETPUYECKHUX IOHATHA M TEOPEM,
anmapara anreOpbl; penaTth NpakTUYeCKUe 3a7aui, CBA3aHHbIE C HAXOXKACHUEM IeOMETPUYECKUX
BEJINYMH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

Ne HauMeHoBauue KoauuecTBo uacoB

n/ pa3aesioB U TeM Bcer KoHTPOJIbHBI MpakTuyecku JyeKTpOoHHBIE (HU(PPOBBIE) 00pa3oBaTelbHbIE PeCYpPChI

1| NMporpamMmbl 0 e padoTsl e padoThl
https://resh.edu.ru/subject/lesson/4756/conspect/20354
1/

BBenenue B 10 https://www.yaklass.ru/p/geometria/10-

CTEPEOMETPHUIO klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-
stereometrii-i-ikh-prosteishie-sledstviia-9252/re-
c0090990-decB8-4417-8427-26130c2d5cfd
https://resh.edu.ru/subject/lesson/6065/conspect/

[IpsimMbIe 1

TIOCKOCTH B https://www.yaklass.ru/p/geometria/10-

;pOCTpaHCTBe' 12 1 klass/parallelnost-v-prostranstve-10435/opredelenie-

apaJluICJIbHOCTD B . . R R .-

MpAMBIX 7 i-svoistva-parallelnosti-priamykh-priamoi-i-

ILUIOCKOCTEH DlOSkOStI—9253/!‘8—15895537-90b0-4flf-b6bd-
4ed1e3c5b600

https://resh.edu.ru/subject/lesson/4724/conspect/

TlepreH Ky ISpHOCT https://www.yaklass.ru/p/geometria/10-

b TIPSMBIX U 12 klass/perpendikuliarnost-v-prostranstve-

TTIOCKOCTEH 10441/opredelenie-i-svoistva-perpendikuliarnosti-
priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-
99a9-25390fc5bb39

VIl MeXIY 10 1 https://resh.edu.ru/subject/lesson/6083/start/149229/

MPSAMBIMHA U



https://resh.edu.ru/subject/lesson/4756/conspect/203541/
https://resh.edu.ru/subject/lesson/4756/conspect/203541/
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-8427-26130c2d5cfd
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-8427-26130c2d5cfd
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-8427-26130c2d5cfd
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-8427-26130c2d5cfd
https://resh.edu.ru/subject/lesson/6065/conspect/
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600
https://resh.edu.ru/subject/lesson/4724/conspect/
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39
https://resh.edu.ru/subject/lesson/6083/start/149229/

IJIOCKOCTAMH https://www.yaklass.by/p/geometriya/10-
klass/perpendikuliarnost-priamykh-i-ploskostei-
3476/perpendikuliar-i-naklonnye-ugol-mezhdu-
priamoi-i-ploskostiu-3479

https://resh.edu.ru/subject/lesson/6018/conspect/22154
9/
> MHororpasHHKn 1 https://www.yaklass.ru/p/geometria/10-
klass/parallelepiped-prizma-piramida-obemy-
mnogogrannikov-11037
https://resh.edu.ru/subject/lesson/5732/main/
6 ObbEubI 9 https://www.yaklass.ru/p/geometria/10-
MHOTI'OT'PAaHHUKOB R R . R
klass/parallelepiped-prizma-piramida-obemy-
“mnogogrannikov-11037
[ToBTOpEHwUeE:
7 CEYCHMU, pACCTOSTHUSA 4
" YTIBI
OBIIEE KOJIMYECTBO
YACOB I10 68

[MTPOT'PAMME



https://www.yaklass.by/p/geometriya/10-klass/perpendikuliarnost-priamykh-i-ploskostei-3476/perpendikuliar-i-naklonnye-ugol-mezhdu-priamoi-i-ploskostiu-3479
https://www.yaklass.by/p/geometriya/10-klass/perpendikuliarnost-priamykh-i-ploskostei-3476/perpendikuliar-i-naklonnye-ugol-mezhdu-priamoi-i-ploskostiu-3479
https://www.yaklass.by/p/geometriya/10-klass/perpendikuliarnost-priamykh-i-ploskostei-3476/perpendikuliar-i-naklonnye-ugol-mezhdu-priamoi-i-ploskostiu-3479
https://www.yaklass.by/p/geometriya/10-klass/perpendikuliarnost-priamykh-i-ploskostei-3476/perpendikuliar-i-naklonnye-ugol-mezhdu-priamoi-i-ploskostiu-3479
https://resh.edu.ru/subject/lesson/6018/conspect/221549/
https://resh.edu.ru/subject/lesson/6018/conspect/221549/
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://resh.edu.ru/subject/lesson/5732/main/
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037

11 KJIACC

Ne HanMeHoBamHe Koawecrso Hacon JuiekTpoHHbIE (IU(POBBIE) 00pa3oBaTeIbHbIE
/i pa3zie/ioB H TeM Beero Konrpoabnbie IIpakTHyeckue pecypebi
MPOrpamMmbl padoThI padoTbI
https://resh.edu.ru/subject/lesson/2031/main/
Tena spamenms 12 https://www.vaklass.ru/_p/qeometria/9- )
klass/nachalnye-svedeniia-o-stereometrii-
13313/tcilindr-konus-sfera-13315/re-f78fa3ef-
0945-4686-b080-5f4e17baf76e
https://resh.edu.ru/subject/lesson/4904/conspect/
Obremet Ten > 1 https://www.yaklass.ru/p/geometria/11-
klass/nakhozhdenie-obemov-tel-10440
https://resh.edu.ru/subject/lesson/5724/conspect/
https://www.yaklass.ru/p/geometria/11-
klass/priamougolnaia-sistema-koordinat-v-
fi“{)‘ﬁ“a‘;é‘f;;pﬂ“‘*an’l 10 1 prostranstve-metod-koordinat-10439/abstcissa-
poctp ordinata-i-applikata-tochki-prosteishie-zadachi-
v-koordinatakh-9263/re-f0263af6-7a42-4310-
a3b5-3dfbf31la3elb
IToBTOpEHuUE,
00001IeHHE, 7 1
CUCTEMAaTHU3alnuAa 3HAaHUU
OBIIEE KOJIMYECTBO 34 3 0

YACOB I10 ITPOTPAMME



https://resh.edu.ru/subject/lesson/2031/main/
https://www.yaklass.ru/p/geometria/9-klass/nachalnye-svedeniia-o-stereometrii-13313/tcilindr-konus-sfera-13315/re-f78fa3ef-0945-4686-b080-5f4e17baf76e
https://www.yaklass.ru/p/geometria/9-klass/nachalnye-svedeniia-o-stereometrii-13313/tcilindr-konus-sfera-13315/re-f78fa3ef-0945-4686-b080-5f4e17baf76e
https://www.yaklass.ru/p/geometria/9-klass/nachalnye-svedeniia-o-stereometrii-13313/tcilindr-konus-sfera-13315/re-f78fa3ef-0945-4686-b080-5f4e17baf76e
https://www.yaklass.ru/p/geometria/9-klass/nachalnye-svedeniia-o-stereometrii-13313/tcilindr-konus-sfera-13315/re-f78fa3ef-0945-4686-b080-5f4e17baf76e
https://resh.edu.ru/subject/lesson/4904/conspect/
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440
https://resh.edu.ru/subject/lesson/5724/conspect/
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263/re-f0263af6-7a42-4310-a3b5-3dfbf31a3e1b
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263/re-f0263af6-7a42-4310-a3b5-3dfbf31a3e1b
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263/re-f0263af6-7a42-4310-a3b5-3dfbf31a3e1b
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263/re-f0263af6-7a42-4310-a3b5-3dfbf31a3e1b
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263/re-f0263af6-7a42-4310-a3b5-3dfbf31a3e1b
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263/re-f0263af6-7a42-4310-a3b5-3dfbf31a3e1b

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara uudposeie
Tema ypoka Kout bHBI IIpakTHYeCcKH
n/n yp Bcero OHTPOI ¢ p ecxne u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoThI pecypebi

OcHOBHBIE TIOHATUS CTEPEOMETPUU: TOUKA,

npsimMasi, I0CKOCTh, IPOCTPAHCTBO.

[TpaBuna n3006pakeHust Ha PUCYHKaX: 1
M300paxeHUsl MII0OCKOCTEH, MapaljieIbHbIX

PSIMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka

ITonstus: MnepeCceKarommecs 1miIoOCKOCTH,
NepeceKarommecsa npsamMasa 1 rmiI0CKOCTb
IlonsTus: NnepeceKaromumecs 1miI0CKOCTH, 1
NepeceKkarommecs npsamMas 1 rmiIOCKOCTb

3HaKOMCTBO C MHOTOTPaHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha 1
pPHUCYHKaX, Ha IPOEKIIMOHHBIX YepTeKax

HauanpHubie cBeienns o ky0e u mupamuse,

uXx pa3BeépTku U Mozenu. CeyeHus 1
MHOTOTPaHHUKOB

HauanpHble cBeieHUS 0 KyOe U mupaMu/ie,

ux pa3BeépTku U Mozenu. CeueHus 1
MHOTOTPaHHUKOB

[TousTHEe 00 aKCHOMATHYECKOM
MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI 1
CTEPEOMETPHUH U CIEACTBUS U3 HUX

[TousaTHe 00 aKCHOMATHYECKOM
MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI 1
CTEPEOMETPHUH U CIECACTBUS U3 HUX

[TousaTHe 00 aKCHOMATHUYECKOM
MIOCTPOCHUU CTEPEOMETPUHU: aKCHOMBI




CTEPCOMETPHH U CIICACTBUA U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM

10 IIOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI 1
CTEpEOMETPUH U CIEICTBUS U3 HUX
B3anMHoe pacnosioxkeHue npsMbIX B

11 IIPOCTPAHCTBE: NIEpPECEKAIOIIMECS, 1
napaielibHble U CKpellUBaroLecs
psSIMbIE
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B

12 MPOCTPAHCTBE: MapaslIeNbHEIC PAMBIC B 1
IIPOCTPAHCTBE; MAapAJIENBbHOCTh TPEX
OpPSMBIX
[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B

13 npoctpaHctse: [[apamienbHOCTh IPAMON U 1
IUIOCKOCTH

14 VYrael ¢ cOHanpaBIEHHBIMA CTOPOHAMU 1

15 Yros Mexay NpsIMBIMU B IIPOCTPAHCTBE 1

16 Yrois Mexay NpsIMBIMHU B ITIPOCTPAHCTBE 1

17 [TapamienbHOCT IIOCKOCTEN: 1
napajesibHble TNIOCKOCTH

18 CBolicTBa napajuIeabHbIX INIOCKOCTEN 1
[Ipocreiinme npocTpaHCTBEHHbIE (PUTYPHI

19 Ha IJIOCKOCTHU: TeTpadp, KyoO, 1
napaesenunes|

20 [Toctpoenue cedeHuit 1

21 [Toctpoenue ceuenuit 1
Kontponbnas padora mo teme "[Ipsmbie u

22 IUIOCKOCTH B IIPOCTPAHCTBE. 1
[TapayeabHOCTB NPSIMBIX U TUIOCKOCTEN"
[leprieHAMKYIASIPHOCTH MPAMOUN 1

23 IUIOCKOCTH: TIEPIIEHINKYIISIPHBIE TIPSMBIC B 1

IPOCTPAHCTBE




[Tpsimble mapanienabHble U

24 NEPIEHIUKYIISIPHBIE K IIJIOCKOCTH

o5 [IpsimMble napaienbHbIe U
NEPIEHIUKYIIIPHBIE K IITIOCKOCTH

26 [Tpu3Hak NeprneHIuKyIIPHOCTH IPSIMON U
IJIOCKOCTH

27 [Ipu3Hak nepnesauKyJIApHOCTH IPSIMOU U
IJIOCKOCTH

28 Teopema o npsAMON NEpIEHANKYIAPHON
IJIOCKOCTH

29 Teopema o npsAMON NEpIEHANKYIAPHON
IJIOCKOCTH

30 Teopema o0 psIMO¥ ITEPIIEHAUKYIISIPHON
IJIOCKOCTH
[TepieHIUKYIIAp M HAKIIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 INIOCKOCTH
[TepieHIUKYIIAp M HAKIIOHHBIE: PACCTOSTHUE

32 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 INIOCKOCTH
[TepieHIUKYNIAp M HAKIIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHHAE OT
IPSIMOM [0 TJIOCKOCTH
[leprieHaUKYNISAp U HAKIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 TIJIOCKOCTH

35 Vsl B POCTPAHCTBE: yTON MEXY
IPSIMOM U TIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JBYTPaHHOIO yria

37 JIByrpaHHbIN yToJ, JMHEHHBIA Yol

JBYTPAHHOI'O yIjla




38

[leprieHAMKYASIPHOCTD IJIOCKOCTEI:
MPU3HAK NEPIECHIUKYISIPHOCTH JIBYX
IIJIOCKOCTEMN

39

[leprieHANKYASIPHOCTD IJIOCKOCTEM:
MPU3HAK NEPICHIUKYISIPHOCTH JIBYX
IIJIOCKOCTEMN

40

[leprieHAMKYASIPHOCTD IJIOCKOCTEI:
MPU3HAK MEPICHIUKYISIPHOCTH JIBYX
IJIOCKOCTEMN

41

Teopema o TpEX nepHeHAUKYIIpax

42

Teopema o0 TpEX nepHeHAUKYIApax

43

44

Teopema 0 TpEX nepHneHIUKYISIpax
KonTtponpsHas pabora mo Temam
"IlepneHUKYISIPHOCTD MPSAMBIX U
iockocTe" u "Yribel MexXAy OpSMBIMU U
MJI0CKOCTSIMU"

45

46

[TonsTue MHOT'OI'paHHUKAa, OCHOBHBIC
3JICMCHTBI MHOI'OI'PAaHHHWKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOTOTPAHHHUKH pa3BépTI<a
MHOI'OrpaHHHUKaA

[Ipu3ma: n-yronpHas npu3Ma; rpaHu 1
OCHOBAHUSA IIPU3MBI; IIpsiMasi U HAKJIOHHAs
pU3MBbL; OOKOBasl U MOJIHASI TIOBEPXHOCTh
IIPU3MBI

47

48

[Tapamenenunen, IpsAMOYIrOJIbHBIN
napauIeIeUIe] U €T0 CBOWCTBA
IInpamua: n-yrojbHas NMpaMuaa, TPaHy U
OCHOBaHUE MUpPaMUJIbl; OOKOBAs U MOJIHAS
[IOBEPXHOCTB MTUPAaMU/IbI; IPABUIIbHAS U
yCeUYEHHAs IUpaMuIa

49

HpaBI/IJ'II)HBIe MHOTI'OT'PpaHHUKU: ITIOHATUC
IMMPaBUJIBHOI'O MHOT'OI'paHHUKA,; IIpaBUJIbHAs




npu3Ma U MpaBUiIbHAS TUPAMKJIA;
MpaBUJIbHAsL TPEYroJIbHAS MUPAMUIA U
MPAaBWIBHBIN TeTpadip; KyO

HpC,I[CTaBJ'ICHI/IC O ITIPaBUJIbHBIX

50 MHOTOTPaHHHUKAX: OKTadIp, TOACKAdIp U 1
UKOCadIp.
CuMMeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIEHO TOYKH, IPSMOM, TUIOCKOCTH.
51 DJIEMEHThl CHAMMETPHUH B TUpamMuax, 1
napajuieNienuIe/1ax, MpaBuiIbHBIX
MHOTOTpPaHHHUKaX
50 Boruncnenue 31eMeHTOB MHOTOTPaHHUKOB: 1
pé0pa, TuaroHanu, yribl
[Tnomaae 6OKOBOM MOBEPXHOCTH U ITOJTHON
53 MOBEPXHOCTU MPSIMON TPU3MBI, TIOIIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOH
MOBEPXHOCTHU MPSIMON TIPU3MBI
[Tmomane 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH MPABHILHOM MUPaAMUIBI, 1
TeopeMa O TUTOIIAIN OOKOBOM MOBEPXHOCTH
YCEUYEHHOU MUPaMUIbI
55 'I'<OHTpOJ'IBHa$I pabota mo Teme 1
MHororpanHukn"
56 [TonsiTHE 06 00BEME 1
S7 O0bEM upamMuIbl 1
58 O0BEM mupamMu B! 1
59 O0BEM TUpaMHUIBI 1
60 O0BEM TUpaMHUTBI 1
61 O0BEM npu3MBbI 1
62 O0BEM TPU3MBI 1
63 O0BEM TPU3MBI 1
64 KonTtponbHast padora o Teme "O0bEMBI 1




MHOTOTPAaHHUKOB"

[ToBTOpEHHE, 0000IICHNE CUCTEMATU3AIIHS
65 3nanuil. [locTpoenue ceueHuii B
MHOTOTPaHHHUKE

[ToBTOpEHME, 0000IICHNE CUCTEMATU3AIIHS
3HaHUU. BBIYKCIIEHHE PACCTOSIHUI: MEXKIY
66 JIBYMSI TOYKaMH, OT TOYKH J0 MPSMOH, OT
TOYKH JI0 THIOCKOCTH, MEXKTY
CKPEITUBAIOIIMMHUCS TPSIMBIMH

67 Hrorosast kKoHTpoIbHAs paboTa

[ToBTOpenue, 06001IEHNE CUCTEMATH3ALIHS
3HaHUU. BBIYKCIIEHNE YTIIOB: MEXKIY

68 CKPEIIMBAIOIIUMHUCS IIPSIMBIMU, MEKITY
IIPSIMOM U INIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YTJI0B MEXKIY IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paanyc, Iuamerp;
IUTOMIA/Tb TIOBEPXHOCTH CHEeph

KoauuyecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3y4eHust

DJIEeKTPOHHbIE
undgpoBbie
o0pa3oBaTe/ibHbIE

pecypchl

Bsaumnoe pacrnonoxenue chepsl u
IJIOCKOCTH; KacaTellbHas INIOCKOCTh K

chepe; iomanab chepsl

N3o0paxkenue cdepsl, mapa Ha
mmockocTu. CeueHus mapa

Hunuuaapudeckast TOBEPXHOCTb,
o0pa3yrolne UIMHIPHIECKOI
MMOBEPXHOCTHU, OCh IHJIMHIPUIECKOMN
MMOBEPXHOCTHU

Hununapap: ocHoBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yoIas 1 och;
IUIOIIA s OOKOBOM M IOJHOM
MMOBEPXHOCTHU

N300paxkeHne NUINHAPA HA TIIOCKOCTH.
Pazpéprka nmmnapa. Ceuenus
UIMHIPA (TDI0CKOCTHIO, MapaieTbHON
VUJTH TIEPTICHIUKYISIPHOM OCH IMITMHIPA)
Konnueckas moBepXHOCTh, 00pa3yromme
KOHUYECKOW MOBEPXHOCTH, OCh U
BEPIIMHA KOHUIECKOW TTOBEPXHOCTH

Konyc: ocHOBaHuE U BeplINHA,
o0pa3yloIias U oCh; IIIOLaAb OOKOBOW U
MOJTHON MOBEPXHOCTHU

VYceu€HHBIN KOHYC: 00pa3yroIme u
BBICOTA; OCHOBAHUS M OOKOBas




IIOBEPXHOCTH

N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

10 (TUTOCKOCTHIO, MapaJlICIIbHON 1
OCHOBAHUIO, U MJIOCKOCTHIO, TIPOXOISIIEH
yepes BEePIIHUHY)

11 Komb6unanus ten BpaiieHus u 1
MHOTOT'PaHHHKOB
MHoOrorpaHHuK, OIMCaHHBIA OKOJIO

12 cdepsl; cdepa, BUcaHHAs B 1
MHOTOTPaHHHK HJIM B TEJIO BPAIICHUS

13 [Tonstue 06 06bEMe. OCHOBHBIE 1
CBOICTBa 00BEMOB TET

14 O0BEéM UITHHIIPA, KOHYCA 1

15 O06bEM mapa u wiomaas chepsl 1
[TonoOHEbIE TeNa B MPOCTPAHCTBE.

16 CoOoTHOIIEHUS MEXKY TUIOMIAIIMHU 1
MMOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TEI

17 KOHTpOJ'II)I'-'Iafl ']{oa60Ta o temam "Tena 1
Bpamenus" u "O6beMbl Ten"

18 BekTop Ha MJIOCKOCTH U B IPOCTPAHCTBE 1

19 Crno’xeHue 1 BBIYMTAHNE BEKTOPOB 1

20 YMHOXEHNE BEKTOpa Ha YHCIIO 1
Pasnosxenne BekTopa 1o TpéM

21 HEKOMIUTaHapHbIM BekTopaM. IIpaBuiio 1
napauiesienumea
Pemenne 3ama4, cBSI3aHHBIX C

22 IIPUMEHEHUEM IIPABUJI ACUCTBUMN C 1
BEKTOPaAMHU
[IpsimoyronbHas cuctema KOOpAUHAT B

23 npoctpancTse. KoopanHaThl BEKTOpA. 1

[Ipocreiimume 3aa4u B KOOpAUHATAX




24

25

VYron mexay Bekropamu. CKaasipHOe
MIPOU3BE/ICHNE BEKTOPOB

Beruncienue yrios Mexay IpsIMbIMU U
IIJIOCKOCTSIMU

26

27

KoopanHatHO-BEKTOPHBINA METOI ITPH
pEIICHUU T€OMETPUYECKUX 3a/1au
Kontponbhas pabota no teme "BekTopsl
Y KOOPJIMHATHI B MPOCTpaHCTBE"

28

29

30

31

32

IToBTOpEeHME, 0000IIEHNE 1
cucremaru3anus 3HaHuid. OCHOBHBIE
¢burypsl, pakThl, TCOPEMBI Kypca
TUTAHAMETPHUH

IToBTOpEeHME, 0000IIEHNE U
cucremaru3anus 3HaHuiH. OCHOBHBIE
¢burypsl, pakThl, TCOPEMBI Kypca
TUTAHAMETPUH

[ToBTOpenue, 0600IIEHNE U
cUCTeMaTu3alus 3HaHUi. 3a1aun
ITAaHUMETPHUU U METOABI UX PCIICHHUA

[ToBTOpenue, 0600IIEHNE U
cUCTeMaTu3alus 3HaHUi. 3a1aun
ITAaHUMETPHUU U METOABI UX PCIICHHUA

[ToBTOpeHme, 0600IIEHNE U
cucreMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, pakThl, TEOPEMBI Kypca
CTEPEOMETPUH

33

Hrorosas KOHTPOJIbHAA pa60Ta

34

[ToBTOpeHme, 0600IIEHNE U
CUCTEeMaTH3aIHsl 3HAaHUHA

OBIIEE KOJIMYECTBO YACOB I10
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