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INOACHUTEJIBHAA 3ATINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJisi 00Y4aIOLIINXCS
10 —11 xmaccoB pa3paboTaHa Ha ocHOBe DeaepantbHOro rocyAapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHJapTa cpenHero oomero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
HPEIBSBIIEMBIX K MAaTEMAaTHYECKOMY OOpa30BaHUIO, U TPAAUIMN POCCUIICKOro 00pa3oBaHUsL.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KJIIFOUCBBIMH KOMIICTCHIIUSAMU,
COCTaBIISIIOIMMH OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
06HIGKYHBTypHOFO, JIMYHOCTHOTI'O 1 ITO3HABATCJIBHOI'O PA3BUTHA JIMYHOCTHU 06y11a}0mnxcsl.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Baxxnocth ydeOHOro Kypca TEOMETpUM Ha YpPOBHE CpeIHEro oO0Iero ooOpa3oBaHUs
00yCIIOBJIEHa NPAKTHYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W TPEIMETHBIX PE3YJIbTaTOB
00y4YeHHsI TEOMETPHH B HANpPABJICHUHU JMYHOCTHOTO PAa3BUTHS OOydaromuxcs, (OpMHUPOBAHUS
(GyHKIIMOHAIBHOW MaTeMaTH4YeCKONH TPaMOTHOCTH, M3Y4YEHHS APYTrUX Y4eOHBIX JUCIMILIUH.
PazButne y oOydarommxcs NPaBHIBHBIX TIPEACTABICHUH O CYIIHOCTH W TPOUCXOXKICHHU
FeOMETPUUECKUX a0CTPaKIUN, COOTHOIIEHUU PEaIbHOTO U UCAlbHOTO, XapaKTepe OTpaKeHUs
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUH M IIPOLECCOB PEABHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HAyK W pOJIM MAaTeMaTU4YeCKOr0 MOJEIHPOBAHUS B HAYyYHOM TIO3HAHMM M B IIPAKTHKE
CHocoOCTBYeT (OPMHPOBAHMIO HAYYHOTO MHPOBO33PEHUS YUYAIIMXCS, a TaKXKe KadecTB
MBIIUICHUSI, HEOOXOIUMBIX JJISl a/1allTAlliU B COBPEMEHHOM OOIIECTBE.

['eomerpus sBisieTcss OAHMM W3 0a30BBIX TIPEIMETOB HAa YPOBHE CPEIHETO OOIIero
o0pa3oBaHus, Tak Kak oOecleyrBaeT BO3MOXKHOCTb M3Y4EHHUS KaK IUCLUIUIMH €CTECTBEHHO-
Hay4HOM HaIlPaBJIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlornueckoe MblIUIeHHE, (HOPMUPYEMOE MPU HM3YyYEHHUH OOYYaIOUIMMMCA MOHATHHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKHX YTBEPXKIECHUH B XOJI€ pEIICHUS
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTaTh U ONPOBEPraTh TIMIIOTE3bl HEMOCPEACTBEHHO
UCTIONB3YIOTCSl TIPU PEIIeHUH 3a7ad eCTECTBEHHO-HAyYHOTO [HWKJIA, B YAaCTHOCTH W3 Kypca
(hU3MKH.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE HIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsax JesaTeabHOCTH 4denoBeka. OpHeHTalusi yeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0OXOUMOE YCJIOBHE €ro COLMAJIbHOrO OBITHS, (opMa OTPaKEHUS OKPYKAIOLIEro MHpa,
yCIOBHE  YCHEIIHOTO TIO3HAHUS M aKTHUBHOTO  MpeoOpa3oBaHMs  JACHCTBUTEIBHOCTH.
OmnepupoBaH#e MTPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHSIET pa3Hble BUBI YI€OHOH U TPYJOBOM
NeSITeIbHOCTH, SBISIETCS OJHUM M3 MPO(ECCHOHANBHO BaKHBIX KAadyecTB, IO3TOMY akKTyajbHa
3ajada GOPMHUPOBAaHUS Y OOYYArOIINUXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS KaK Pa3HOBHIHOCTH
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B IOJATOTOBKE K MPAKTUYECKOH
NEeSITeTTHHOCTH 110 MHOTHUM HAIPaBJICHUSIM.

Llens ocBOEHMSI MporpaMMbl yueOHOTo Kypca «[ eomeTpus» Ha 6a30BOM ypOBHE 00yUeHUS
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYYAIOIIMXCS uYepe3 0OecleueHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOJIb30BAHUS CUCTEMAaTHUYECKUX T'€OMETPHUUECKUX 3HAHUHU U
NeWCTBUH, CTIETU(PUIHBIX TEOMETPHUH, BO3SMOXXHOCTH YCIIEITHOTO TIPOIOJDKEHUST 00pa30BaHUs 110
CHEUHATBHOCTSM, HE CBA3aHHBIM C MPHUKJIAIHBIM UCIIOIB30BAaHUEM T'€OMETPUU.

[Iporpamma mo reomerpuu Ha 0a30BOM ypOBHE IMpelHa3Hau€Ha Uid OO0YyYarolMXcs
CpeIHEW IIKOJbl, HE HCHBITHIBABIIMX 3HAUYMUTENbHBIX 3aTPyAHEHHH Ha YPOBHE OCHOBHOI'O
obmero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YpPOBHE JOJKHBI OCBOUTH
o0mye MaTeMaTHYeCKUe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUM U HEOOXOIUMBIE IS
’KH3HU B COBPEMEHHOM o01iectBe. Kpome 3T0ro, OHM UMEIOT BO3MOKHOCTh U3YUUTh T€OMETPUIO



Oosee ri1yOOKO, €Clii B JallbHEHIIeM BO3ZHUKHET HEOOXOIMMOCTh B T€OMETPUYECKUX 3HAHUAX B
npo¢eCCHOHATIBHOM 1A TEIbHOCTH.

JlocTikeHue el OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHUEM COOTBETCTBYIOIIMX
3anau. [IpuopureTHBIMU 3a/1auaMu 0cBoeHUs Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBJISIIOTCS:

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

OCO3HaHHUE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;

e (opMupOBaHME IPEACTABIECHUS O MHOIOTPAaHHUKAX M TellaX BpALICHUS Kak o
BOXHEHIINX MAaTEMAaTUYECKUX MOJEINSX, [TO3BOJSIOIIUX ONMMUCHIBATE M U3y4aTh pa3Hble
SBJICHUS OKPY>KAIOILIETO0 MUPA;

e (opMupoBaHME YMEHHs paclO3HaBaTb Ha 4YEPTEXKaX, MOJEIAX M B PEaIbHOM MHUpE
MHOT'OI'paHHHMKH U Tejla BpallleHHs;

e OBJIAQJCHWE METOJaMH pEUICHHs 3aJad Ha IIOCTPOCHHS Ha H300paKeHHIX
IIPOCTPAHCTBEHHBIX (pUTyp;

e (opMupoBaHHE yMEHHUsS ONEPUPOBATb OCHOBHBIMHU IMOHATHUSMU O MHOI'OIpaHHHMKax W
TeJIaX BpallleHUs] U UX OCHOBHBIMH CBOICTBaMU;

® OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THIOB 33aa4; (opMHUpOBaHHE yMEHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNIbHbIE  pAacCyXkJE€HHS B  XOJ€  pPELICHUS
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJICPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOydaromuxcs,
[IO3HABATEJILHOM aKTUBHOCTH, UCCIIE0BATENILCKUX YMEHUHN, KPUTUUYHOCTH MBILIUICHUS;

e (dopmupoBanue (QpYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMEHHUE
pacrno3HaBaTh MPOSIBICHNUS F€OMETPUUECKUX TTOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEN B
peasbHBIX JKU3HEHHBIX CUTYyallMsIX U NPU H3YYEHMHM JPYTUX Y4eOHBIX IPEIMETOB,
IPOSIBJIEHUS] 3aBHCHUMOCTEH M 3aKOHOMEpPHOCTEW, (QOopMylIHpoBaTh HX Ha S3bIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOEHHBIN
TEOMETPUYECKUI  ammapaT JJisl pemieHus NPaKTUKO-OPUEHTHPOBAHHBIX — 3ajad,
UHTEPIPETHUPOBATH U OLIEHUBATH MOJTYYEHHBIE PE3yJIbTaThl.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOTrPaMMBbl SIBJISIETCSI BKIIOYEHHUE B KypC CTEPEOMETPUN
B HayaJle €ro u3yuyeHHWs 3aJad, pellaeMblX Ha YPOBHE WHTYUTHUBHOIO IIO3HAHUS, U
onpeAenéHHbIM 00pa3oM OpraHM30BaHHAs paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTMYECKOTO ¥ TPOCTPAHCTBEHHOIO MBIIUIEHUS, CTHUMYJIHUPYET MNPOTEKaHUE WHTYUTHBHBIX
MIPOLIECCOB, MOTUBHUPYET K JaJbHEHIIEMYy U3yUEHHIO IPEMETA.

[Ipeamourenue OTAAETCS HAIIATHO-KOHCTPYKTUBHOMY METONYy OOYy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-NPAKTUYECKOM
NeSITeIbHOCTH. Pa3BuUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUH Yy YydalIuxcs B  Kypce
CTEepEOMETPUU MPOBOIUTCS 3a CUET PEIleHNUs 3aa4 Ha CO3JJaHUE MTPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OIEPUPOBAHUE IMPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpa3za NMPOBOAMUTCS C
OMOpON Ha HATJISAHOCTh, & ONEPUPOBAHHE O0Pa30M — B YCIOBUSX OTBJIEUYEHHUS OT HAIJISIHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOIO COEPIKaHNUS.

OcHOBHBIE conepxkaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHukn», «lIpsMbie U MI0CKOCTH B MpocTpaHcTBe», «Tena BpameHus», «Bekropsl u
KOOpJMHATHI B IPOCTpaHCTBE». DOPMUPOBAHKE JTOTMUECKUX YMEHUN paclpeensieTcss He TOIbKO
[0 COAEP)KaTeNIbHBIM JIMHHUSM, HO W MO rojaM oOydeHHs Ha YpPOBHE CpEJHEero OO0IIero
oOpa3oBaHusl.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOIEE HPEIMETHBIM pe3yJbTaTaM OCBOEHUS
paboueil mporpamMmebl, pacrpee’aEHHbIM 0 TogaM 00yUdeHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
YTOOBl  OBJAJEHUE TI'EOMETPUYECKMMU MOHATUSAMHM M HaBbIKAMHM  OCYIIECTBIISIIOCH
MOCJIEIOBATEIbHO U IOCTYNATENbHO, C COOJIIOJICHMEM INPUHIMIIA MPEEMCTBEHHOCTH, YTOOBI



HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY IreéOMETPUYECKHIX MPEACTABICHUI 00yJaroImnXxcs,
pactupsis ¥ yrayOssis e€, 00pa3ys IpoYHble MHOXKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenue reomerpun orBoauTCs 2 4yaca B Heaemmo B 10 kinacce u 1 yac B Hepenmo B 11
KJIacce, BCEro 3a JBa roaa ooyuenus - 102 yaeOHBIX Yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KUIIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA cTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, IPOocTpaHCTBO. 1lonATHE
00 aKCHOMaTHUYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AaKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOIUECS, TapalleIbHbIe U
CKpelmuBampomuecss npsMsle. llapamnensbHOCTh MNPAMBIX M INIOCKOCTEM B IPOCTPAHCTBE:
napajuleJbHble IIPSAMBbIE B IIPOCTPAHCTBE; IMApPAJJICIIBHOCTh TPEX NPAMBIX; MapajuIeIbHOCTh
IPSIMOM M IUIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMH; YIOJl MEXIY IPSIMBIMU B
npoctpancTBe.  IlapamienpHOCTh  IJIOCKOCTEH:  MapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napajuieNbHBIX ocKocTel. [IpocTeiimme mpocTpancTBEHHBIE (PUTYPHI HA MIIOCKOCTH: TETPAdIp,
KyO, nmapajuienenumnes; nocTpoeHue CeueHuil.

[lepneHgUKYISIPHOCTE  IPSAMOM M IUIOCKOCTH:  IEPIICHAMKYJSPHBIE  IHpsIMBIE B
IIPOCTPAHCTBE, MpsMbIE NApaUICIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPU3HAK
NEPHEHAUKYJSIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEpHEHAUKYJISPHON
IUIOCKOCTH. YTJIBl B NPOCTPAHCTBE: Yrojl MEXAY NPSIMOW M INIOCKOCTBIO; ABYI'PAaHHBIM Yrod,
JIMHEHHBIN YroJl JBYIPaHHOro yria. llepneHaukyisp M HAKJIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMsS (UIYyphl Ha IUIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEH: IIPU3HAK MEPIEHIUKYISIPHOCTH IBYX ILUIOCKocTer. Teopema
0 TPEX MEPIEHIUKYIIApaX.

MHoOrorpaHHuKHu

IlonsAiTMe MHOIOrpaHHUKA, OCHOBHBIC OJJIEMEHTHI MHOIOTPAaHHUKA, BBIIIYKIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOTOrpaHHuKa. IIpu3ma: N-yrospHas nmpu3Ma; rpaHy
U OCHOBAHMS NMPHU3MBI; NIPsIMasi U HaKJIOHHAs IPU3MbI; OOKOBAast ¥ TOJIHAsI TOBEPXHOCTH MPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuieNenuIe] U ero cBoicrsa. Ilupamuaa: n-yronpHas
nupamMpia, TpaHM W OCHOBAaHME NHMpaMHbl; OOKOBas M TOJHAs IOBEPXHOCTb IMHPAMMUIbL;
IpaBWIbHAsg M Yyceu€HHas MNHpaMuaa. OJEMEHTbl MNpU3Mbl W nupamuabl. [IpaBunbHbIE
MHOTOI'PAHHUKHU: TOHATHE IIPABUIBHOIO MHOIOIDAHHUKA; MPAaBWIbHASA MPU3Ma U IIpaBUIIbHAS
NUpaMKJIa; MpaBUjIbHAas TPEYroibHas MUpaMKia U IpaBUIbHBIN TeTpasap; KyO. Ilpencrasnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJeKa’Ap M ukocadap. CedeHHs HOpU3MBI U
MAPaMU/BL.

CuMMeTpuss B NIPOCTPAHCTBE: CHUMMETPHsSI OTHOCUTEIBHO TOYKH, IMPSAMOM, MIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B IMpaMuax, napajuieienuneax, IpaBuiabHbIX MHOITOTPAHHUKAX.

Brruncnenue 31eMEeHTOB MHOTOTPAaHHUKOB: pEOpa, TuaroHanu, yrisl. [lnomans 60koBon
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHHM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
MPaBWIbHON NMHUpamMuAbl, TeopeMa O Iuiouiaau yceu€HHoW mnupamuabl. [loHsTHE 00 00BEME.
O06BEM nupamMubl, IPU3MBI.

[Tonobusie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOMAASMH TOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

11 KUIIACC

Tesa BpaleHus

[{umuHaaprdeckass MOBEPXHOCTh, OOpa3ymOIIME IMMJIMHIPUYSCKON TOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepXHOCTH. LIMIuHIp: ocHOBaHUS U OOKOBasi MOBEPXHOCTb, 0Opa3yromas u
OCh; TUTIOIIAh OOKOBOW U TTOJIHOW MTOBEPXHOCTH.



Konnueckasi MoOBepXHOCTb, OOpa3yrolliie KOHUYECKOH IOBEPXHOCTH, OCh M BEpIIMHA
KOHMUYEeCKOW moBepxHocTH. KoHyc: ocHOBaHME M BepuUIMHA, OoOpasyrolias U OChb; IUIOLIA/b
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yloliie W BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: meHTtp, paamyc, AUAMETp; IJIOLIAAb IMOBEPXHOCTH cdeprl. B3aumnoe
pacriosio’keHue cepbl U INIOCKOCTH; KacaTellbHasl INIOCKOCTb K cepe; Iomanb chepsl.

N3o00pakeHue e BpalieHus Ha IIocKocTu. Pa3BépTka HUIuHIpa U KOHYCA.

KomOuHanmu Tten BpalleHUss U MHOTOIPAaHHUKOB. MHOIOTpaHHUK, ONHCAHHBIM OKOJIO
cdepsr; chepa, BOUCaHHAs B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonsitue 00 o00BEMe. OcHOBHBIE CBOlcTBa 00BEMOB Teln. Teopema 00 o00bEME
MPSIMOYTOJIBHOTO Tapaienenumneaa u cieactsus u3 He€. O0bEM mumHapa, koHyca. O0BEM
11apa 1 miomaab chepsl.

[TomoGuble Tenma B mpoctpancTBe. COOTHOUICHHS MEXKAY IUIOUIAIIMU TTOBEPXHOCTEH,
00BéMaMu ITONOOHBIX TEI.

Ceuennss uumauHApa (MapaulelbHO M NEPHEHIUKYJISIPHO OCH), CEUEHHUs KOHYyca
(mapasuienbHOE OCHOBAHHIO U IPOXOJALIee Yepe3 BepIINHY), CEYeHHUs 11apa.

BexkTOopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mockocty U B npocTpaHcTBe. C1oKeHne U BBIYUTAHUE BEKTOPOB. Y MHOYKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TpEM HEKOMIUIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenne 3anad, CBI3aHHBIX ¢ IPUMEHEHUEM IIPABWII JEMCTBUM C BEKTOPAMH.
IIpsmoyronbHas cucrema KOOpAHMHAT B mpocTtpaHcTtBe. KoopaunHarsl Bekropa. IIpocreimme
3aJaud B KOOpIMHATaXx. Yroa Mexay BekTopamu. CKalsipHOE NPOU3BEINCHHE BEKTOPOB.
Boruncnenue yrioB MexAy NPSMBIMH U IUIOCKOCTAMHU. KoOpauHATHO-BEKTOPHBIA METOJ MpH
pELIEHNN TEOMETPUUYECKUX 3a/1ay.



IIVTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHS IMporpaMmbl ydeOHoro mpeamera «MareMaTHKa»
XapaKTePU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(hOPMUPOBAHHOCTBIO TPAKIAHCKOW TMO3HMIMH OOydYaromerocs Kak aKTUBHOTO |
OTBETCTBEHHOT'O 4WICHA POCCHIICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COLHUAIBHBIMU HHCTUTYTAMU B
COOTBETCTBUH C UX (PYHKIMSIMHU U HA3HAYCHHEM.

IIaTpuoTHYecKkoe BOCIUTAHHE:

c(hOpPMUPOBAHHOCTBHIO POCCUICKON IPaXKTAHCKOW MIACHTUYHOCTHU, YBAXKEHUS K MPOILIOMY
nu HaCTOﬂHICMy pOCCPIfICKOfI MaT€MaTuKH, LOEHHOCTHBIM OTHOIICHHEM K JOCTHXCHHUAM
POCCHUHCKHUX MAaT€MaTUKOB M POCCHUHCKOM MaTE€MaTUYE€CKON IIKOJbI, K HCIOJIb30BAaHUIO ITHX
TOCTHIKEHHUH B IPYTHX HayKaX, TEXHOJIOTHUAX, chepax SIKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHWEM JYXOBHBIX IIEHHOCTEH POCCHHCKOro Hapona; CcHOpPMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM
JIOCTMKEHUN HAYKH U JICSITEIBHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIAJIa B MOCTPOEHUE
YCTOHYHBOTO OYyIYIIETO.

IcTeTHYECKOE BOCIIUTAHHE:

OCTETUYECKMM  OTHOLIEHHMEM K  MHPY, BKJIKOYasg OCTETUKY  MAaTEeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEIICHHH, pacCyXIEeHUW; BOCHPUUMYHBOCTBIO K
MaTE€MaTUYECKUM aCleKTaM Pa3IuvyHbIX BUJIOB UCKYCCTBA.

du3znveckoe BOCIUTAHHUE:

c(OpMUPOBAHHOCTHIO YMEHHS TPHUMEHATh MaTeMaTHYeCKHe 3HaHUS B HMHTEpecax
37I0pOBOTO U 0€30macHOro o0pas3a >KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe mHTaHUe, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHH U OTHbIXa, peryispHas (uzndeckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JI€SATEIbHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM I[EHHOCTH TPYIOJIOOUS; MHTEPECOM K Pa3IUYHBIM
chepam npodeccHoHaTBbHON NEeITETbHOCTH, CBSI3aHHBIM C MATEeMATHKON M €€ MPUIOKCHUSIMU,
YMEHHEM COBEpIIIaTh OCO3HAHHBIN BBHIOOP Oymyliei mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIS
KU3HCHHBIC TUIaHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa3oBaHUIO U
caMo00pa3oBaHUI0 Ha TPOTSHKEHWH BCEW JKW3HM, TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
peHIeHI/II/I HpaKTI/IquKI/IX 3aga4 MaTeMaTquCKOﬁ HaHpaBHeHHOCTI/I.

IKo0JI0rHYecKoe BOCIUTAHUE:

C(l)OpMHpOBaHHOCTI)IO BKOHOFH‘ICCKOﬁ Ky.]'II)TypBI, IIOHUMAHUEM BIJIUSIHHUSA COIINAJIBHO-
SKOHOMHMYECKHMX IPOLECCOB HA COCTOSHUE NPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HAHUEM
r100aTbHOTO  XapakTepa DJKOJOTHYECKHX  MpoOJieM; OpHEeHTAaIlMell Ha  MPUMEHEHHE
MaTeMaTHYECKUX 3HAHUW JUIS pelIeHHs 3a7ad B O00JIaCTH OKPYXKAIOIIe Cpefbl, MIIaHUPOBaHUS
MOCTYIKOB M OLIEHKH UX BO3MOKHBIX MTOCIEACTBHUM JJIsI OKPYKAIOIIEH CPEIbI.

I{eHHOCTH HAYYHOI'0 TO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAYKH M OOLIECTBEHHON MPAKTHKH, TOHUMaHHEM MaTeMaTHYeCKOW HayKu Kak c(epsbl
YEJIOBEYECKOM JEATENbHOCTH, 3TAOB €€ pa3BUTHUS U 3HAYMMOCTH JJIsI Pa3BUTHUS LIMBUJIM3AINY;
OBJIAACHUECM A3BIKOM MAaTCEMAaTUKU U MaTeMaTquCKOﬁ KYHLTypOﬁ KakK Cpe,Z[CTBOM IIO3HAHUS

7



MHpa; TOTOBHOCTBIO OCYHICCTBJIATH NPOCKTHYHO U  HCCICHOBATCIIBCKYIO ACATCIIBHOCTDH
HHAWUBHUAYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo npeamera «MaremaTrukay
XapakTEpU3yIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCMEUaMi,
VHUBEPCANIbHLIMU —~ KOMMYHUKAMUBHBIMU — OlCMBUAMY,  YHUBEPCATbHLIMU — pe2ylsamueHbLMU
OelcmeusIMu.

1) Vhusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOZHUMUBHBIX NPOYECCo8 00YyUarwuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCAIowe20 Mupd,;
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3oBble joruyeckue AeicTBuUs:

® BBIBIATH M XapaKTePU30BaTh CYIIECTBEHHBIC NMPU3HAKM MaTEMaTHYECKHX OOBEKTOB,
MOHSITHIA, OTHOIICHWUH MEXIYy TOHATUSIMH; (HPOPMYIMPOBATH OMPEACIICHUS TOHSATHI;
yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccU(PUKAIIMN, OCHOBAHUS JIJIsl 00001IeHus
Y CpaBHEHUS, KPUTEPUH TIPOBOIUMOTO aHAIN3A;

® BOCIPHHHUMATH, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKACHUS: YTBEPAUTEIbHbBIE H
OTpULaTeNIbHbIE, eANHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,

® BBIABIIATH MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKACHHSX; IMPEIararb KPUTECPUH IS BBISBICHHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

® JleNaTh BBIBOJIBI C HMCIIOJI30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX W WHIYKTUBHBIX
YMO3aKTFOYCHUN, YMO3aKIIFOUSHUH 110 aHAJIOTUH;

® MPOBOJUTH CAMOCTOSTENLHO JOKa3aTebCTBA MaTEMaTHUYECKUX YTBEPKIACHUH (TIpsMbIe
U OT TPOTHUBHOTO), BBICTPAMBATh APryMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBL;

e BBIOMpaTh Croco0 perieHus y4eOHOUM 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
peleHus, BbIOUpaTh Hanbomee MOAXOASIINN ¢ YIETOM CaMOCTOSTENbHO BBIJEIEHHBIX
KPUTEPUEB).

baszoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HMCCICNOBATEIIbCKUH  MHCTPYMEHT  IO3HAHWS,
dbopMyIHUpOBaTh BOMPOCH], (PUKCUPYIOIINUE MPOTUBOPEUNe, MpodIeMy, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK) MO3HUIIHUIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEIHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIEIOBAHUE II0
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaThuyeckoro oObeKTa, SBJIEHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OOBEKTaMH, SBICHUSMU, IPOIIECCAMHU;

® CaMOCTOATENHHO (OpMyTuUpoBaTh OOOOIIEHWS W BBIBOJALI IO  pe3yjibTaTaMm
MPOBEIEHHOTO HAOJIOACHMS, UCCIIEAOBAHNUS, OICHUBATh JOCTOBEPHOCTH MONYUECHHBIX
pe3yIbTaTOB, BEIBOJIOB U 0000IICHMIA;

® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATh TIPEITOJIOKCHHUS
0 €ro Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

® BBIBIATH AePUIUTHI HH(GOPMALIMU, JAHHBIX, HEOOXOIUMBIX JI1 OTBETa Ha BOIPOC U
JUTSL pEeIlIeHUs 3a1a4H;

e BBIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3NIUYHBIX THIIOB, AaHAIW3UPOBATH,
CUCTEeMATU3UPOBATh U HUHTEPIPETUPOBATH WH(MOPMAIIUIO Pa3IUYHBIX BUAOB H (OpM
MPEJICTaBICHHUS,



2)

CTPYKTYpUPOBaTh HMH(OpMAIMIO, TMPEACTaBIATh €€ B  pasiM4HbIX (opmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMK IO CaMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

Yuueepcanvuvie kommynukamugnwle oeticmeus, odecneyusarom cgopmuposanHocms

COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oo0menue:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHS B COOTBETCTBUH C YCIOBUSIMHU U IEIISIMU
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh IOSICHEHUS 10 X0y PEIICHU 3a1a4i, KOMMEHTHPOBATh
IIOJIYYECHHBIH pe3yibTaT;

B X0/ 00CYKJIEHHs 331aBaTh BOIPOCHI 0 CYLIECTBY 00CYKAaeMOM TeMBI, IPOOJIEMBI,
pelmaeMoi  3aJadd, BBICKa3blBaTb MJEH, HALCJICHHbIE HAa IIOMCK PELICHUs;
COMOCTABJIAITh CBOU CYXKIEHHUS C CYXACHHUAMHU JPYIMX YYaCTHHUKOB JHAaJIOra,
0oOHapyKUBaTh pa3IMune U CXO/ACTBO MO3ULMIL; B KOPPEKTHOH dopme popMyInpoBaTh
pa3HoIJIacusi, CBOM BO3PAKECHMUS;

IIPEJICTABIISITh PE3YNbTAThl PELICHUs 3a/laui, SKCIIEPUMEHTA, UCCIEN0BAaHNUs, IIPOEKTA;
CaMOCTOSITENIbHO BBIOMpAaTh (popMaT BHICTYIUICHUS € Y4ETOM 3a7ay Ipe3eHTAUH U
0COOEHHOCTEHN ayAUTOPUH.

CorpyannuecrBo:

[NOHMMATh U MCIOJb30BaTh INPEUMYILECTBA KOMAaHIHOW M MHAWBHUIYaJIbHOM pabOThHI
OpU pelleHuH Y4YeOHbIX 3ajay; MPUHUMATh LElIb COBMECTHOW JESTEIbHOCTH,
IUIAaHUPOBaTh OPraHMU3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHIbI PadoT,
JIOTOBapUBAaThCA, OOCYXJaTh TMpolecC U pe3ynbTar paboThl; 0000IaTh MHEHHUS
HECKOJIBKUX JIIOCH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboTsl (00CykaeHHUs,, 0OOMEH MHEHUH, «MO3TOBbIE
HITYPMbI» W UWHBIE); BBINOJHATH CBOIO 4YacTb pabOThl UM KOOPAMHHUPOBATH CBOU
JeMCTBUS C IPYTHMU YWIEHaMHU KOMaH/1bl; OLIEHUBATh KAYeCTBO CBOETO BKJIaja B OOIIMIA
IPOAYKT MO KPUTEPHSAM, CPOPMYTHPOBAHHBIM YyUaCTHUKAMU B3aUMOJECHCTBHUS.

3) Vuusepcanvuvie pecynamuesnsie oeticmeusi, 06ecneuugaiom opmMuposanue CMvlCi08bix
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIL.
Camoopranuzanus:

COCTaBJISITh TUIaH, AJITOPUTM PELIeHUs 3a/1a4H, BBIOMPATh CIIOCO0 pelIeHus ¢ Y4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BOZMOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yuéTOM HOBOM MH(OpMAIIUH.

CaMOKOHTpPOJIb:

BJIQJIETh HABbIKAMHU II03HABATENbHOM peQIeKCUH KaK OCO3HAHUS COBEPIIAEMBIX
JNEHUCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX pe3ylbTaToB; BiIaJeTh crocodaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLEecca M pe3yiabTaTa PEUIEHUS MaTeMaTHYeCKON
3a]a4u;

MpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEIICHUH 33]1a4l, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HAIEHHBIX
OomMOOK, BBISBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE pe3yJbTaTa Ied W YCIOBUSAM, OOBICHITh MPUIHHBI
JOCTYIKEHUSI WM HEIOCTIKEHUS Pe3yJNbTaTOB JAEATeIbHOCTH, HAXOIUTh OIIUOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI
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OnepupoBarh MOHATHUSAMH: TOYKA, MPsSMasi, INIOCKOCTb.

[TprMeHSTh aKCHOMBI CTEPEOMETPHUH U CJICICTBUS U3 HUX MPHU PEIICHUU T€OMETPHISCKHUX
3ajad.

OnepupoBaTh TOHATHSIMH: TAPAUICTBHOCTh H  NEPICHIUKYISIPHOCTh TMPSMBIX U
MIJIOCKOCTEH.

KrnaccudunupoBaTs B3aMMHOE paCIONIOKEHUE TPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh NOHATHUAMHU: JIBYTPAaHHBIA Yroj, TpaHU [ABYIPaHHOTO Yyria, pedpo
JBYTPAHHOTO yTJia; TUHEHHBINA yroJl ABYTPaHHOTO YIIIa; TpajyCcHas Mepa JBYTPAaHHOTO yria.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHK, BBIMYKJIBIM M HEBBINYKIIbII MHOIOTPAHHUK,
9JIEMEHTHI MHOTOTPAaHHUKA, MPABUIIHLHBIA MHOTOTPAHHHUK.

Pacnio3naBaTh OCHOBHBIE BBl MHOTOTPAaHHHKOB (MHUpaMHAA; MPU3MA, MPSIMOYTOJbHBIN
napajuiejenumnes, Kyo).

KnaccuduiupoBat MHOTOTpAaHHUKH, BbIOMpass OCHOBaHUSA s KiacCU(UKALUU
(BBITTYKJIBIE W HEBBIMTYKIBIC MHOTOTPAHHWKH; TPABUIBHBIE MHOTOIPAaHHUKH, TPSIMbBIC H
HAKJIOHHBIE IPU3MBI, TapalIeeIUIe/Ibl).

OnepupoBaTh MOHATUSIMH: CEKYIAs TUIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB.

OOBSICHATH NPUHIIUITBI TOCTPOSHUS CEUEHUH, UCTIONb3YS METO/I CIIEIOB.

Ctpouth cedeHUss MHOTOIPAHHUKOB METOJIOM CJICJIOB, BBITIOJNHSATEH (BBIHOCHBIC) TUIOCKHE
YEepPTEXKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3amaun Ha HaxXOXKICHHE TEOMETPUYCCKUX BEIMYMH [0 O00pasmaM WiIn
aIropuT™MaM, MPUMEHSSE U3BECTHBIE aHAJUTHYECKHE METOJbl MPH PEHIeHHH CTaHJapTHBIX
MaTEeMAaTHYECKUX 3a7a4 Ha BBIUMCICHHE PACCTOSHUN MEXIY IBYMS TOYKAMH, OT TOYKH JIO
IPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXAY CKPEIIUBAIOIIUMUCS TPSIMBIMH.

Pemare 3amaum Ha HaxXOXKICHHE TEOMETPUYCCKUX BEIMYMH 10 00pasmaM WIn
aNropuT™MaM, MPUMEHSS HU3BECTHBIE AHAUTHYECKHE METOJbl TMPU PEIICHUH CTaHJapTHBIX
MaTEeMaTHYECKHUX 3a/71ad HAa BBIYHUCICHHE YIJIOB MEXTY CKPEIIUBAIOIIUMHUCS TPSIMBIMH, MEXTY
MPSIMOYN U TNIOCKOCTBIO, MEXY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boeraucnsate 00BEMBI U TUIOMIAIA TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPU3Ma, THpaMua) ¢
npuMeHeHneM (GOpMyI; BBIUKCISATH COOTHOIIEGHUS MEXIy IUIOHIAASMH TOBEPXHOCTEH,
00BEMaMU TOJJOOHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh TNOHITUSIMH: CHUMMETPUS B MPOCTPAHCTBE; IIEHTP, OCh U IIOCKOCTH
CUMMETPUH; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HHPOPMAIUIO O MPOCTPAHCTBEHHBIX
TeOMETPHUSCKHUX (UTYpPAX, MPEJACTABIICHHYIO Ha YepTekaxX U PUCYHKAX.

[TpumensTh reoMerpuueckue (HakThl OIS PEHICHUS CTePEOMETPUYECKHX — 3ajad,
MIPEJIITOJIATAFOIINX HECKOJIBKO IIIaroB PEIICHHS, €CIH YCIIOBUS NMPUMEHEHHS 3aJaHbl B SBHOU
dopme.

[TpuMeHSTh TPOCTEHINNE MPOTPAMMHBIC CPEJICTBA H JJICKTPOHHO-KOMMYHHUKAIIHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUIECKHX 3a/1ad.

[TpuBOIUTE TIpPUMEpPH MAaTEMATHYECKHX 3aKOHOMEPHOCTEH B TPUPOAC H IKH3HH,
pacro3HaBaTh MPOSIBIICHNUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[TpuMeHSTh TIOJydeHHBbIC 3HAHUS Ha MPAKTHUKE: aHAJIM3HPOBATh PEAbHBIC CHTYAIlUU U
NPUMEHSTh HM3YyUYEHHBIE TIOHATHS B  TMPOLECCe TMOWCKAa PEIIeHUs MaTeMaTHYeCKU
chopMyIHpPOBaHHON MPOOJIEMBbl, MOAECIUPOBATH pPEajbHbIE CHUTYallMd Ha S3bIKE TE€OMETpHH,
HCCJIEIOBATh TMOCTPOSHHBIC MOJETU C WCIOJIB30BAHWEM T'€OMETPHUYECKUX TMOHSITHH U TEOpPEM,
anmnapara ajireOpsbl; penaTtb NpakTUYecKue 3aa4u, CBsI3aHHbIE C HAXO0XKJACHUEM [€OMETPUUECKUX
BEJIMYKH.

11 KUIIACC
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Onepuposats MOHATHSAMH: LWIAHPUYECKas IIOBEPXHOCTb, oOpasyromue
LMIMHIPUYECKON ITOBEPXHOCTH; LIWIMHP; KOHUYECKasi IOBEPXHOCTh, 00pa3yolne KOHUYECKON
HOBEPXHOCTH, KOHYC; c(hepruuecKas IOBEPXHOCTb.

Pacnio3naBare Tena BpameHus (IWIMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOJIyYEHUS TEJl BPALEHHUS.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATHUAMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTA;
LIapOBOM CJIOW, OCHOBAHUE IIAPOBOTO CJIOSA, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbruucnate 00bEMBI U IUIOIAAM HOBEPXHOCTEH TeJl BpAalllEHUs,, F€OMETPUYECKUX Tell C
npuUMEeHEHUEM (HOPMYIL.

OnepupoBaTh MOHITUSMHU: MHOI'OIPAaHHMK, BIIMCAHHBIM B c(epy M ONHMCAHHBIA OKOJO
cdepsr; chepa, BIECaHHAs B MHOTOTPAHHUK HITM TEJIO BPAIICHUSI.

BBIUUCIIATE COOTHOLICHUS MEXIY IUIOMAASMU IOBEPXHOCTEH M 00bEMamMM MOJOOHBIX
TeJ.

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

BbInonHATE (BBIHOCHBIE) IUIOCKUE YEPTEXKH U3 PUCYHKOB IPOCTHIX 0OBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeJl BPAIICHUSI.

N3BnekaTb, HHTEPIPETUPOBATh U NMPEOOPa30BBIBATE MH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUrypax, MpencTaBICHHYIO Ha YepTEeKaxX U PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINOMHATE AEUCTBUSA CIO0KEHUSI BEKTOPOB, BEHIYMTAHUSA BEKTOPOB M YMHOXKEHHUS BEKTOpa
Ha YUCI0, OOBSICHATH, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

IIpuMeHATh paBUIIO MapasuIeNICINIIE A,

OnepupoBaTh MOHATUSAMHU: JI€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJll MEXKIY BEKTOPAMH, CKaJSIPHOE
[IPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

Haxoauts cymMy BEKTOPOB U NPOU3BENCHUE BEKTOPA HA YHCIIO, YTOJI MEXAY BEKTOpaMHU,
CKAJIIPHOE MPOU3BEACHUE, PACKIIabIBATh BEKTOP IO IBYM HEKOJIJIMHEAPHBIM BEKTOPAM.

3a/aBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKapTOBOM CHCTEME KOOpMHAT.

[TpumensaTs reomerpuueckue (akTbl Ui PpELIEHHS CTEPEOMETPUUECKUX  3ajad,
MIPEANOJIAraloIMX HECKOJIbKO IIAaroB PEIICHMs, €CIM YCJIOBHs IPUMEHEHHs 3aJlaHbl B SIBHOU
dopme.

Pemate npocrelimue reoMeTpu4ecKre 3a1aui Ha IPUMEHEHNE BEKTOPHO-KOOPANHATHOT O
METOJA.

Pemate 3amauM Ha JOKa3aTeNbCTBO MATEMATHYECKUMX OTHOIIEHWH M HaXOXICHUE
reOMETPUYECKUX BEJIMYMH MO 00pas3laM WM alropuTMaM, MIPUMEHSS W3BECTHBIE METObI MPH
PELIEHNH CTaHAAPTHBIX MAaTEMATHYECKUX 3a/1a4.

[IpuMeHATh IpocTeHlIne MPOrpaMMHBIE CPEICTBA U BJIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CHUCTEMBI IIPH PEUICHUHU CTEPEOMETPUYECKUX 3a]1a4.

IIpuBoauTe IpUMEPBl MATEMATHUYECKUX 3aKOHOMEPHOCTEHM B IPUPOAE U KHU3HH,
pacno3HaBaTh NPOSBICHNE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh NOJyyeHHBbIE 3HAHUS Ha NPAKTUKE: aHAJIM3UPOBATh PEAIbHBIE CUTyalUd U
IPUMEHATh  M3YyYEHHBIE TIOHATHA B  IPOLECCE IOMCKAa PEIIEHUS  MAaTeMaTU4EeCKH
copMyITHpPOBAHHONW MPOOIEMbI, MOACITUPOBATh pPEANbHbIE CHTYyallUd Ha S3bIKE T'€OMETPHH,
HCCIIEI0BATh TOCTPOEHHBIE MOJEIU C HCIOJIB30BAHUEM TI'€OMETPUYECKUX IOHATHN U TEOpEM,
anmapara anreOpbl; penaTh NpakTUIeCKUe 3a7auu, CBA3aHHbIE C HAXOXKACHUEM IeOMETPUIECKUX
BEJIMYHH.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM Kontposbmbie  IpakTieckne (uudpossbie)
n/n NPOrpaMMblI Bcero o0pazoBare/ibHbIE
padoThI padoThI pecypes
1 Brenenue B ctepeoMeTpuio 10
9 IIpsiMble U TIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
3 HepneH)mIEmepHOCTL HPSIMBIX U 12
IJIOCKOCTEHN
4 VYrubl MeXAY NPSAMBIMU U TUIOCKOCTSIMHU 10 1
9) MHoOrorpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHMUS], PACCTOSIHUS U YIJIbI 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0
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11 KJIACC

KosuvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KO;ITpOJIbHLIe HpﬁaKanecxne 06PA30BATETBLHBIE
padoThI patoThI pecypesI
1 Tena BpaieHus 12
2 OOBEMBI TET 5 1
3 BekTopsl M KOOPAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpeHue, 06001EeHNE, 7 1
cHCTEMaTH3aIHs 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0
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INIOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

IlousTus: MEPECCKAIMUECS IINIOCKOCTH,
IepeCCKaromumecs npsamMas U ni0CKOCTb
IlonsTus: MEpeCCKaromurecs mIoCKOCTH,
MNEPCCCKAOIUCCA IMpsAMasd U IJIOCKOCTb

OcHOBHbIE TIOHATHUS CTEPEOMETPUU: TOUKA,
mpsiMasi, III0CKOCTh, IPOCTpaHcTBO. [IpaBmita
M300paKeHUs Ha PUCYHKAX: H300paKCHUs
TJIOCKOCTEH, MapalIeIbHBIX MPSMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

3HAaKOMCTBO C MHOTOTPaHHUKaMH,
n300pakeH1e MHOTOI'PaHHUKOB Ha
PHUCYHKaX, Ha IPOEKIIMOHHBIX YepTerKax

HavaneHble cBeieHNs 0 KyOe 1 mupamu/e,
UX pa3BEpTKU U Mojenu. CeueHus
MHOTOTPaHHUKOB

HavaneHble cBeieHUs 0 KyOe U mupamu/e,
uX pa3BEpTku U Mojenu. CeueHus
MHOTI'OTPaHHUKOB

[TonsTre 06 akCMOMaTUYECKOM TOCTPOEHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX

[TonsTre 06 akCMOMaTUYECKOM TOCTPOEHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX

[TonsiTre 06 akCMOMaTUYECKOM IOCTPOEHUU
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CTEPCOMETPHUU: AKCHUOMBI CTCPECOMETPUU U
CICACTBUA N3 HUX

[TonsaTne 06 aKCHOMAaTHYECKOM MTOCTPOSHUH

10 CTEPEOMETPHUHU: aKCHOMBI CTEPEOMETPUH U 1
CIICICTBUS U3 HUX
B3anMHOe pacnosnokeHue npsmsIx B

11 MIPOCTPAHCTBE: MEepeceKarouecs, 1
napajiesIbHbIe M CKPEIIMBAIOLINECS TPSMBbIC
[TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B

12 NPOCTPAHCTBE: NMAPAIIETBHBIC MPAMBIC B 1
IIPOCTPAHCTBE; MAapaAJIEIbHOCTD TPEX
IPSIMBIX
[TapannenbHOCTh NPSMBIX M IJIOCKOCTEH B

13 npoctpancTse: [lapamienbHoCTh NpsMON 1 1
IJIOCKOCTH

14 VYTIUIBI C COHANPABIEHHBIMU CTOPOHAMU 1

15 Yros Mexay NpsIMbIMU B IPOCTPAHCTBE 1

16 Yros Mexay IpsIMBIMU B IPOCTPAHCTBE 1

17 [TapamienpHOCTB IIOCKOCTEN: 1
napasJiesibHble TUIOCKOCTH

18 CaolicTBa napamienbHbIX INIOCKOCTEN 1

19 [Ipocreiimme mpocTpaHCTBEHHbIE PUTYPHI HA 1
IUIOCKOCTH: TETPadp, KyO, mapasiesnenumne

20 IToctpoenue ceueHnii 1

21 IToctpoenue ceueHnii 1
KonrtponsHas padora no teme "[Ipsimblie u

22 IJIOCKOCTH B pocTpaHcTBe. [lapannenbHoCTh 1
IPSIMBIX U MIJIOCKOCTEN"

23 [leprieHAUKYIAPHOCTH MPSIMON M MIOCKOCTH: 1
MEPIICHAUKYIISIPHBIE TIPSIMBIE B IIPOCTPAHCTBE

24 [Ipsimble napasuieabHbIE U 1
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NEPHNCHANKYIISIPHBIC K ITJIOCKOCTH

[Ipsimble napasuienbHbIe U

25 NIEPIEHIUKYISIPHBIE K INIOCKOCTH

26 [Ipu3Hak neprneHauKyJIIpHOCTH IPSIMOU U
IIJIOCKOCTH

27 [Ipu3Hak nepneHuKyJIIpHOCTH IPSIMOU U
IIJIOCKOCTH

o8 TeopeMa 0 npsAMON NepIEeHIUKYISIPHON
IIJIOCKOCTH

29 Teopema o npsIMOM IEPIIEHAUKYIISIPHON
IIJIOCKOCTH

30 Teopema o npsAMo# eprneHAUKYIAPHON
IIJIOCKOCTH
[lepneHquKyIsIp ¥ HAKJIIOHHBIE: PACCTOSHUE

31 OT TOYKH J0 IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 0 IIJIOCKOCTH
[lepneHuKyIsIp ¥ HAKIIOHHBIE: PACCTOSHUE

32 OT TOYKH 10 INIOCKOCTH, PACCTOSTHUE OT
MPSIMOM A0 MIIOCKOCTH
[lepneHquKyIsIp ¥ HAKIIOHHBIE: PACCTOSIHUE

33 OT TOYKH 10 INIOCKOCTH, PACCTOSTHUE OT
MPSIMOM A0 MIIOCKOCTH
IlepnieHqUKYIAp U HAKIIOHHBIE: PACCTOSHUE

34 OT TOYKH [0 MJIOCKOCTH, PACCTOSHUE OT
IIPSIMOM 0 IIIIOCKOCTH

35 VYIIIBl B IPOCTPAHCTBE: YIOJl MEXAY IIPAMOM
U TUIOCKOCTBIO

36 JIByTrpaHHBIN yroJl, JMHEHHBIN yroa
JBYTPAHHOI'O yria

37 JIByrpaHHBIN yTroJl, JTMHEHHBIN Yroil

JBYTPAHHOT'O yIJia

16




38

39

[lepneHuKyISIPHOCTD MJIOCKOCTEM: TPU3HAK
MEPIEHANKYISIPHOCTH JBYX IIIOCKOCTEN
[TeprieHAMKYAAPHOCTD IUIOCKOCTEM: MTPU3HAK
MEPIEHIUKYISIPHOCTH ABYX IIJIOCKOCTEMN

40

41
42
43

[lepneHuKyISPHOCTD MJIOCKOCTEMN: TPU3HAK
MEePIEHIUKYISIPHOCTH ABYX IJIOCKOCTEH

TeopeMa 0 TpEX NepHeHANKYIIApax
TeopeMa 0 TpEX NepHeHANKYIIIpax
Teopema o TpEX NneprneHauKyIsIpax

e

44

45

KontposbHas paboTa mo temam

"[lepneH IUKYISIPHOCTD MPSAMBIX U
mockocTeil" u "Yriabel MeXy NPSAMBIMU U
IUIOCKOCTSIMH"

IlousTue MHOI'OrpaHHruKa, OCHOBHBIC
9JICMCHTBI MHOT'OI'PAaHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOT'OTPAHHUKH, pa3BépTKa
MHOTI'OrpaHHUKa

46

47

IIpu3ma: N-yrosibHas Npu3Ma; TpaHu U
OCHOBAHUS IPU3MBL; IPsIMasi U HAaKJIOHHAS
pU3MBbI; OOKOBas U TMOJIHAs IOBEPXHOCTh
MIPU3MBI

[Tapamrenenunen, NpsAMOyTOJIbHBII
NapajuIeJIENUIEN U €r0 CBOWCTBA

48

[Inpamua: N-yroapHas MUpaMuIa, TPAHU U
OCHOBaHHE MUPaMHM/JIbL; OOKOBAs U MOJTHAS
MOBEPXHOCTh MUPAMU/IBL; TPaBUIIbHAS U
yceuéHHas nupaMuaa

49

[IpaBuIbHBIE MHOTOTPAHHUKU: TIOHSATHE
MPaBIWJIBHOT'O MHOTOTPAHHUKA; TPaBUJIbHAS
IpU3Ma U MpaBUWIbHAS MUPAMUJIA;
MpaBWJIbHAS TPEYToJIbHASI MUpaMUAA U
NPAaBUIIBHBIN TETpasdap; KyO
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HpeI[CTaBJ'IGHI/Ie O IMPpaBUJIBHBIX

50 MHOTOTpaHHHUKaX: OKTa3p, TOJCKAdIP U 1
HKOCAdI.
CumMeTpus B IPOCTPAHCTBE: CHMMETPHS
OTHOCHUTEIIEHO TOYKH, MPSIMOH, MJIOCKOCTH.
51 DNeMEeHThl CAMMETPHH B TUPAMHIAX, 1
napaJiesienumneax, MpaBUIbHBIX
MHOTOTPaHHHUKAX
59 Beruncienue 31eMeHTOB MHOTOTPaHHHUKOB: 1
pEOpa, MuaroHam, yribl
[Inomanp 60KOBOIM MOBEPXHOCTHU U MOJHOMN
53 MOBEPXHOCTHU MPSMOH MPU3MBI, TIOMIAb 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTHU MPSIMOH MTPU3MBI
[Tomans GOKOBOM TOBEPXHOCTH U
54 MOBEPXHOCTHU MPABUIIbHOW MTUPAMUJIBI, 1
Teopema o oI OOKOBOI MOBEPXHOCTH
YCEUEHHOM MUpaMuIbl
55 'ISOHTpOHLHa}I pabota o Teme 1
MHororpanHuku"
56 [TonsaTue 06 00BEMeE 1
57 OO6bEM upaMuIbl 1
58 O0BEM nupamMuIsI 1
59 O0BEM nupamMuIs! 1
60 O0BEM TUpaMUTBI 1
61 O0BEM npu3MBbI 1
62 O06BEM npu3MBbI 1
63 O0BEM npu3MBbI 1
64 KonTponsHas pa6"0Ta 1o Teme "OO0bEMBI 1
MHOTOTPaHHHKOB
65 [ToBTOpenue, 0000IIEHNE CUCTEMATH3AITUS 1
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3HaHuil. [locTtpoenne ceueHuii B
MHOT'OTPaHHUKE

[ToBTOpEeHME, 0000IIEHNE CHCTEMATH3AIIHS
3HaHUU. BeIuncieHne pacCTOSHUN: MEXKIY
66 JBYMSI TOUKaMH, OT TOUYKH 0 MPSMOM, OT
TOYKH JI0 TUIOCKOCTHU, MEX]TY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU

[ToBTOpEeHME, 0000IIEHNE CHCTEMATH3AIIHS
3HaHWUU. BBIUKCIICHHE YTIOB: MEXITY

67 CKPEILIMBAIOIIUMUCS IIPSIMBIMU, MEXKIY
IPSIMOU ¥ TUIOCKOCTBIO, IBYTPAaHHBIX YIJIOB,
YIJIOB M@Ky TNIOCKOCTSIMH

[ToBTOpenue, 0000IIEHNE CHCTEMATH3AITUS

68 o
3HaHuil. MHOrOrpaHHUKH

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68
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11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paanyc, inamerp;
IUIONIA/Ib TOBEPXHOCTHU ChEPhI

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoTsbI

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

B3aumnoe pacnonoxenue chepsl u
IJIOCKOCTH; KacaTebHas INIOCKOCTh K

cthepe; miomaas chepsl

N3o0paxeHue cdepsl, mapa Ha IIIOCKOCTH.
Ceuenus mapa

unusapudeckast TOBEPXHOCTb,
o0pa3yromue MUIHHIPHYECKON
MOBEPXHOCTHU, OCh IMJIMHIPUIECKOMN
MTOBEPXHOCTHU

Humuaap: ocHoBaHUS M OOKOBast
MOBEPXHOCTh, 00pa3yroas U OChb; IJIOIAb
OOKOBOH U MOJIHON MOBEPXHOCTH
N3o06pakenne NMIMHIPA HA TUIOCKOCTH.
Pa3pépTra nununapa. CeueHus: LUIMHIPA
(TJIOCKOCTHI0, MapauIeIbHON WUITH
HEepHEeHIUKYIISIPHON OCH LIMIMH]PA)

Konunyeckas TOBEpXHOCTH, 00pa3yroIue
KOHUYECKOU MOBEPXHOCTH, OCh M BEPIIIUHA
KOHHUYECKOU MOBEPXHOCTHU

Konyc: ocHoBaHue u BepIMHa,
oOpa3yrolas 1 och; MJI01aab OOKOBOW U
MOJIHOW MTOBEPXHOCTHU

VYceu€HHbIl KOHYC: 00pa3yIolIMe U BHICOTA;
OCHOBaHHUS 1 OOKOBast IMOBEPXHOCTH
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N300pakeHre KoHyca Ha IJIOCKOCTH.
Pa3Béprka konyca. CeueHust KoHyca

10 (MI0CKOCTHI0, NapaIeIbHOW OCHOBaHMIO, U .
TUIOCKOCTBIO, MPOXOIAIIEH Yepe3 BEpPIIUHY)

11 KomOunarus ten BpameHus u 1
MHOTI'OI'PaHHHMKOB
MHororpaHHuK, ONMCaHHbIN 0KOJIO chepsl;

12 cdepa, BliMcaHHasi B MHOTOTPAHHUK HITU B 1
TEJIO BpaIlleHUs

13 [Toustue 06 00béMe. OCHOBHBIE CBOMCTBA 1
00BEMOB Te

14 O06BEM IUIHHApa, KOHYCa 1

15 O0béM 1mapa U mIomaab chepol 1
[TonoGHbIe TETa B IPOCTPAHCTBE.

16 COOTHOIIIEHUS] MEXKTY TUIOIIASIMU 1
HOBEPXHOCTEH, 00bEMaMU NOJOOHBIX TeJ

17 KOHTpOJ‘IBI'-'IaSI Pa60Ta o remam "Tena 1
BpanieHus" u "O0bembl TeN"

18 BekTop Ha MI0CKOCTH U B MPOCTPAHCTBE 1

19 CrnosxeHue ¥ BBIYUTaHHE BEKTOPOB 1

20 YMHOKE€HHE BEKTOpa Ha YNCIIO 1
PasnosxeHne BEKTOpa 10 TPEM

21 HEKOMIUTaHapHbIM BeKkTopaM. [IpaBuio 1
napaenenuneaa
Pemienue 3a1a4, CBA3aHHBIX C

22 IIPUMEHEHHUEM TIPaBUJI AEUCTBUM C 1
BEKTOpaMH
[IpsimoyrosbHas cucTreMa KOOpIuHAaT B

23 npoctpancTBe. KoopaWHATEI BEKTOpA. 1
[IpocTeiinme 3aaun B KOOpAUHATAX

24 Yroa mexny Bekropamu. CKaisipHOe 1
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IIPOU3BCACHUC BEKTOPOB

25

26

Brruncnenue yrioB MExy NPSIMBIMH U
IIJIOCKOCTSIMU
KoopanHaTHO-BEKTOPHBIN METOJ IIPU
PELIECHUU T€OMETPUYECKUX 3a1a4

27

28

KoHnTtposbHas padota mo teme "BekTtopsr u
KOOpJMHATHI B IPOCTpaHCTBE"

[ToBTOpeHnue, 0600IICHNE 1
cucremMaru3anus 3HaHuil. OCHOBHBIE
burypsl, GpaxTsl, TEOPEMBI Kypca
IUIAHUMETPUH

29

[ToBTOpeHue, 0600IMICHNE 1
cucremMaru3anus 3HaHuil. OCHOBHBIE
burypsl, GpaxTsl, TEOPEMBI Kypca
IUIAHUMETPUH

30

IToBTOpEHME, 0000IICHUE 1
cHCTEMAaTHU3alMs 3HaHU. 3agaun
TUTAHUMETPUH U METOJIbI UX PELICHHS

31

[ToBTOpenue, 06001IeHUE U
cHCTEMAaTHU3alMs 3HaHuH. 3agaun
TUTAHUMETPHH U METOJIbI UX PEIICHHUS

32

33
34

[ToBTOpenue, 06001IeHUE U
cucreMaTn3anus 3HaHui. OCHOBHBIE
¢burypsl, GpaxTsl, TEOpEMBI Kypca
CTepEOMETPUH

HtoroBast KOHTpoJIbHAs paboTa

[ToBTOpeHnue, 06001IeHNE U
CHUCTeMaTU3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

34
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IMPUJIO)KEHHUE

YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA

Marematuka: anrebpa ¥ Hadajga MaTeMaTHYECKOTO aHaiu3a, reometpus. ['eomerpus, 10-11
knaccel/ Atanacss JI.C., byryzos B.®., Kanomues C.b. u apyrue, AKnmoHepHoe 0OIIECTBO
«M3narenscTBO «lIpocBemenue»

Marematuka. ['eomerpusi, 10 xknacc/ Mep3nsak A.l'., Homuposckuii [[.A., ITonounckuii B.b.,
SAxup M.C.; mon penmakmuedn Ilomonasckoro B.E., OOmecTtBo ¢ orpaHMYeHHOU
orBeTcTBeHHOCTBhIO M3natenbckuil nentp «BEHTAHA-I'PA®y; AkuuonepHoe 0OLIECTBO
«3narennctBO «lIpocBemienue»

Maremaruka. ['eomerpus, 11 kimace/ Mepsnsak A.I'., Homuposckuii [I.A., [Tononckuii B.B.,
SAxup M.C.; mnon penakmuedn Ilomonsckoro B.E., OOmiectBo ¢  OrpaHH4eHHOU
oTBeTCTBeHHOCThIO M3nmarenbckuii 1ieHTp «BEHTAHA-I'PA®y»; AkimoHepHOe 00IIECTBO
«3marenscTBO «lIpocBemenune»

METOANUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Marematuka. ['eomerpus, 10 xmacc/ Mep3msak A.l'., Homuposckuit [.A., [TonskoB B.M.;
non penakiueit I[lomombckoro B.E., OOmiectBo ¢ OrpaHWYeHHOW OTBETCTBEHHOCTHIO
M3narensckuit nentp «BEHTAHA-I'PA®»; Axnuoneproe oOmiectBo «M3narenscTBo
«IIpocsenienne»

Matemartuka. ['eometpus, 11 kmacc/ Mepsnsk A.l'., Homuposckuii J[.A., [lonskos B.M.;
non penakuueil Ilomombekoro B.E., OOmiectBo ¢ oOrpaHuYeHHONW OTBETCTBEHHOCTHIO
Wznatenbckuii nentp «BEHTAHA-I'PA®»; AxkuumonepHoe oo6mectBo «M3maTenscTBo
«IIpocsenienne»

['eomerpus. YHHBepcalbHBIH MHOTOYpOBHEBbIM cOOpHMK 3amad. 10—11 kmaccsr : yu4eO.
nocobue st obmeobpazosat. opranuzanuit /M. B. SAmenko, C. A. IllectakoB. — 3-¢ u3 .
— M. : [Ipocsemenue, 2021.

I'eomerpus 10 ki1.: cOOpHUK 3a/1a4 U KOHTPOJIbHBIX paboT/A.I". Mep3msik, B.b. ITononckwit,
E.M. Pa6bunoBuu, M.C. Sxup. — X.: ['mmuazus, 2010

CamMocTosTenbHbIE U KOHTPOJIbHBIE padoThl 1o reomerpun ans 10 kmacca. — M.: WUnekca,
2004

I'eomerpusa. Jupaktuueckue wmarepuansl. 10 xmace/b.I. 3uB. — 10-e m3x. — M.
IIpoceemenue, 2009

I'eomerpus. CamoctosTenbHbie paboTel. 10 kiace: yueb. mocobue i oOiieoOpa3oBar.
opranmu3anuii: 6a3oBeiii ypoBeHs/M.A. Nuenckas. — M.: [Ipcemenne, 2018

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH HUHTEPHET

Math.ru — [Onexrponnsiii pecypc]. — URL: https://math.ru

BuptyanbsHsie 1abopaTopHble U IpaKTHUECKUE pabOThI HA YIITyOJIEeHHOM YPOBHE OCHOBHOTO
obmero oopazoBanus. — PI'BHY «MucTUTYyT cTpaTeruu pa3BuTHs 00pa3oBaHUN». —
[DnexTponnsiii pecypc]. — URL: https://content.edsoo.ru/lab/

Poccuiickas snekTpoHHas 1mikojia. — [Anekrponnsiid pecypc]. — URL: https://resh.edu.ru/
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