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HOACHUTEJBbHASA 3AIINCKA

Pabouas mporpamma yde6HOTrO Kypca «I['eomerpus» 0a30BOT0 YpOBHSI JJIsi O0YYAIOIINXCS
10 —11 xmaccoB paspaboraHa Ha ocHOBe DenepanibHOrO roCyIapCTBEHHOTO 00pPa30BaATEIHLHOTO
CTaHJapTa cpenHero oomero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
NPEIbSBISIEMBIX K MaTeMAaTHYECKOMY OOPa30BaHUIO, U TPAIHMIMNA POCCHHCKOTO OOpa3OBaHMSL.
Peammzanust  mporpamMmbl  o0ecrieUMBAeT  OBJIAJCHHUE  KJIFOYEBBIMH  KOMIICTCHIHSIMH,
COCTABJIIIOLIMMH OCHOBY JUISI CaMOpa3BUTHS M HEMPEPBIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
06H.[€Ky.HBTypHOI‘O, JIMYHOCTHOTI'O M MTO3HABATCIIBHOI'O Pa3BUTHA JIMYHOCTH OGy‘-IaIOH_[I/IXCSI.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocth ydeOHOro Kypca TEOMETpUM Ha YpPOBHE CpeIHEro oO0Iero ooOpa3oBaHUs
0OyCITOBJICHA TPAKTHYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TPEIMETHBIX PE3yJIbTaTOB
o0ydeHHs T€OMETPUM B HANPABICHUU JIMYHOCTHOTO Pa3BUTUA 00ydaromuxcs, GopMupoBaHUS
(GyHKIIMOHATBHOW MaTeMaTH4eCKONW T'PaMOTHOCTH, M3y4YEHHS APYTUX YYEeOHBIX JUCIHUILIUH.
PazBuTne y oOydaromuxcsi NPaBHIBHBIX IPEACTABICHUN O CYIIHOCTH M MPOUCXOXKICHUU
TeOMETPUYECKUX aOCTpaKIMii, COOTHOIIECHUH PEaTbHOTO U HICAIBHOT0, XapaKTepe OTPaKECHUs
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUW U IIPOLIECCOB PEAIBHOIO MMPA, MECTE T€OMETPUU B CUCTEME
HAyK W pOJIM MAaTeMaTU4YeCKOr0 MOJEIHPOBAHUS B HAYyYHOM TIO3HAHMM M B TIPAKTHKE
crocoOcTByeT (OPMHPOBAHMIO HAYYHOTO MHPOBO33PEHHUS YYAIIUXCS, a TaKXKe KauecTB
MBIIUICHHSI, HEOOXOIMMBIX JIJISl QIalITAllMH B COBPEMEHHOM OOIIECTRBE.

['eomerpus siBisieTcss OAHMM W3 0a30BBIX TIPEIMETOB HA YPOBHE CPEIHETO OO0IIero
o0Opa3oBaHMs, TaKk Kak OOECredyrBaeT BO3MOXKHOCTh M3YYEHHs KaK AMCIMILIUH €CTECTBEHHO-
HAyYHOW HAIPaBJICEHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MblluIeHUE, (GOpMHUPYEMOE NpPU H3YUYEHUU OOYYaIOUIUMUCS TMOHATHIHHBIX
OCHOB TCOMETPHH H TIIOCTPOCHHH IICTIOYKH JIOTHUYECKUX YTBEPKICHUH B XOJe pPEIICHUS
TEOMETPUUECKUX 3a/lad, YMEHHE BBIIBUTAaTh M OIMPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCSl TPU PEIICHUWH 33/7a4 €CTECTBEHHO-HAyYHOTO IIHMKJIA, B YAaCTHOCTH U3 Kypca
buzuku.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE HIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsax JesTenbHOCTH 4enoBeka. OpHeHTalusi 4eloBeKa BO BPEMEHU U TPOCTPAHCTBE —
HEOOXOJMMOE YCIIOBHE €ro COLMATBHOTO OBITHS, (opMa OTPAKEHUS OKPYKAIOIIETo MHpA,
YCIOBHE  YCHENIHOTO TIO3HAHWS H  aKTHUBHOTO TPEoOpa3oBaHHs  JACHCTBUTEIHHOCTH.
OmnepupoBaHue MPOCTPAHCTBCHHBIMU 00pa3aMu 00BEMHSICT pa3HbIe BUIBI YISOHOH U TPYIOBOI
NESTENIbHOCTH, SIBJISETCS OJHUM U3 MPOPECCHOHATHHO BAXKHBIX KAYECTB, MOATOMY aKTyalbHa
3ama4a GOpMHUPOBaHUS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3HOBHUIHOCTU
00pa3HOTO MBIIIICHHSI — CYIIECTBEHHOTO KOMIIOHEHTa B TIOJATOTOBKE K MPAKTHYCCKON
JESTSIILHOCTH 110 MHOTHM HAITPaBJICHUSIM.

[lenb ocBoeHMS porpaMMBbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM ypoBHE 00yUYEHUS
— o0meoOpazoBaTenbHOEe M OOIIEKYIBTYPHOE DPa3BUTHE OOYYalOLIUMXCs uepe3 obOecreueHue
BO3MOXXHOCTH NPUOOPETEHUS U HCIOJIb30BAHUS CHUCTEMAaTHUYECKUX T'€OMETPUUYECKUX 3HAHUU U
JeicTBUi, cienu(pUUHBIX TEOMETPUN, BOZMOKHOCTH YCIIEITHOTO MPOIOJDKEHUST 00pa3oBaHUs 1O
CIEIUAILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAJHBIM HCTIOJIb30BAHUEM I'€OMETPHUH.

[IporpamMmma 1o reoMeTpur Ha 0a30BOM ypOBHE IMpeIHAa3HAu€HA IS O0YYaroIIMXCs
CpeIHEH UIKOJIbI, HE HCHBITHIBABIIMX 3HAUMTENbHBIX 3aTPYAHEHHM Ha YpOBHE OCHOBHOTO
obmero obpazoBanusa. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YpPOBHE JOJKHBI OCBOHTH



o0Iye MaTeMaTHYECKUE YMEHUs, CBSI3aHHBIE CO CEeUU(UKON reoMeTprun U HEOOXOIUMBIE s
’KH3HU B COBPEMEHHOM o01iectBe. Kpome 3T0ro, OHM UMEIOT BO3MOKHOCTh U3YUUTh T€OMETPUIO
Oosee riyObOKO, €l B JaIbHEWUIIEM BOSHUKHET HEOOXOIMMOCTh B TEOMETPUUYECKUX 3HAHUSIX B
npodeCCHOHATBLHON 1eATEIbHOCTH.

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

e popmMHupoBaHUE TPEICTABICHUS O TEOMETPUM KaK 4YacTH MHPOBOW KYJIBTYpHl H

OCO3HaHHUE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;

e opmMHUpoBaHUE TMPEACTABIECHUS O MHOTOIPAaHHUKAX U TejlaxX BpalleHHs Kak o
BOXHEHMIINX MaTeMaTUUYECKUX MOJEINSX, TO3BOJSIOUINX ONUCHIBaTh U U3y4aTh pa3HbIE
SBJICHUS OKPY>KAIOILIEr0 MUPA;

e hopMupoBaHHE YMEHHs pAcIO3HABAaTh HA YEPTEKaxX, MOACISIX M B PEATbHOM MHUPE
MHOTOTPaHHUKU U Tejla BpalleHMUS,;

®OBJIAZICHME METOJAaMH pCEHICHHs 3aJady Ha TMOCTPOSHHs Ha  W300paKeHHSIX
IIPOCTPAHCTBEHHBIX (pUTyp;

¢ hopMupOBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMH MOHSATHSMH O MHOTOTPAaHHHKAaX M
TeJax BPAILLEHUs U UX OCHOBHBIMU CBOMCTBaMU;

® OBJIQ/ICHUE AJITOPUTMAMHU DELIECHUS OCHOBHBIX THUIIOB 3aJayd; (POPMUPOBAHUE YMEHHUS
MPOBOJIUTh  HECJIOKHBIE  JIOKA3aTElIbHbIE  PACCYXKJEHHUS B  XOJI€  peUIeHUs
CTEPEOMETPUUYECKUX 33J1a4 U 337a4 C IPAKTUUYECKUM COJEPKAHUEM;

®pa3BUTHE MHTEJJIEKTYAIbHBIX W TBOPYECKMX  cHocoOHocTell  oOywarommxcs,
MIO3HABATEJILHON aKTUBHOCTH, UCCIIEA0BATENbCKUX YMEHUM, KPUTUYHOCTH MBIIIIJICHUS;

e hopMupoBaHre (QYHKIMOHAIBHOM TI'PaMOTHOCTH, PEJIEBAHTHOM TIE€OMETpUU: YMEHHUE
pacrno3HaBaTh MPOSIBICHUS F€OMETPUUECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEN B
peaIbHBIX JKU3HEHHBIX CUTyallUsIX U MPU U3YUYEHUU JPYTUX Y4EOHBIX MPEIMETOB,
NPOSIBIEHUS] 3aBUCUMOCTEM M 3aKOHOMEPHOCTEH, (OpMYIMpPOBAaTH HX Ha S3bIKE
FEOMETPUM U  CO3JaBaTh TIE€OMETPUYECKHE MOJEIHM, IPHUMEHATh OCBOEHHBIN
FeOMETPUUECKUN ammapar JJis pelieHusT MPaKTHUKO-OPUEHTHUPOBAHHBIX — 3ajad,
MHTEPIPETUPOBATH U OLIEHUBAThH [TOJIYYE€HHbIE PE3YJIbTATHI.

OTnu4UTENBbHOM 0COOEHHOCTBIO TPOTPAMMBI SIBISIETCS BKIIIOUYEHUE B KYpPC CTEPEOMETPUU
B Hayaje €ro M3y4yeHus 3a7ady, pellacMblX HAa YpPOBHE WHTYUTHUBHOIO IIO3HAaHUA, U
ornpenenéHHbIM 00pa30oM OpraHU30BaHHAs paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BHTHUIO
JIOTUYECKOTO0 W TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIHUPYET NPOTEKaHWE HWHTYUTUBHBIX
MIPOLIECCOB, MOTUBHUPYET K JaJbHEHIIEMYy U3yUEHHIO TIPEMETA.

[Ipeamourenue OTAAETCS HArIAIHO-KOHCTPYKTUBHOMY METONY OOYy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-NPAKTUYECKOU
JesTeNIbHOCTH. Pa3BuTHE MNpOCTPaHCTBEHHBIX MPEACTAaBICHUM Yy ydaliuxcsi B Kypce
CTEpEOMETPUU MPOBOIUTCS 3a CUET pPeIlleHNUs 3aa4 Ha CO3JJaHUE MPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OIEPUPOBAHUE IPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue o0pa3a MPOBOJUTCS C
OTIOPOil Ha HAIJISITHOCTh, @ OTIEPUPOBAHNE 00pPa30M — B YCJIOBUSAX OTBJICUEHHS OT HAIJISHOCTH,
MBICJIEHHOT'O U3MEHEHHUSI €T0 UCXOJHOTO COJAEPKAHMS.

OcHOBHBIE coaepkaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHUKN», «lIpsiMble U IIJIOCKOCTH B IPOCTpaHCTBe», «Tena BpaweHus», «BekTopsl u
KOOpJMHATHI B IPOCTPAHCTBE». POPMUPOBAHNE JTOTHUECKMX YMEHUN paclpeAesieTcsl HE TOIbKO
[0 COJIep)KaTeNbHBIM JIMHUSIM, HO W 1O TrojJaM o0Oy4YeHHs] Ha YpOBHE CpEIHEro OOIIero
oOpazoBaHwUs.



Cognepxanne o00pa3oBaHHS, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yabTaTaM OCBOCHUS
paboueit mporpaMMsl, pacipeIesIEHHBIM 10 T01aM 00yUeHHUsI, CTPYKTYPUPOBAHO TAKUM 00pa3oM,
YTOOBl  OBJAJICHUE TI'E€OMETPUYCCKHMMH TOHATUSMH WM  HaBBIKAMH  OCYIIECTBIISLIOCH
MOCIIEOBATEIPHO M MOCTYHATENbHO, C COOJIOCHUEM MPUHIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYAIUCH B OOIIYI0 CHCTEMY IeéOMETPUIECKHX MPEACTABICHUN 00yJarOIIMXCs,
pactupsisi 1 yriayousisi e€, o0pasys MpOYHbIE MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzyuenne reomerpun orBoauTcs 2 yaca B HeAeno B 10 kinacce u 1 yac B Hegento B 11
KJIacce, BCcero 3a JiBa roga ooydenus - 102 yueOHbIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHCcTBoO. [loHATne
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3auMHOe pacnosiokeHue MpsMbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapaJJIeIbHbIE U
CKpelmuBawpIuecss npsaMmbsle. llapamnenbHOCTh MNpPAMBIX M IJIOCKOCTEN B MPOCTPAHCTBE:
napajuieJbHble NpPsIMblE B IPOCTPAHCTBE; MAPALIEIBHOCTh TPEX NPSAMBIX; MNapalIeIbHOCTh
OpsIMOM M IUIOCKOCTH. YIUIBI C COHAIpPaBJIEHHBIMU CTOPOHAMH; Yrojd MEXJy MNpSMbIMH B
npoctpaHcTBe.  [lapannenbHOCTh  IUIOCKOCTEW:  IMapajulesibHblE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHBIX TIockocTei. [IpocTeiime npocTpaHCTBEHHBIE PUTYPHI Ha TNIOCKOCTU: TETPadip,
Ky0, mapaJuiefienunea; moCTPOCHUE CEUCHU.

[lepnieHaAUKYIApHOCTh OPSIMOM M IUIOCKOCTU: NEPIEHIAUKYJISpPHbIE MpsSMble B
IIPOCTPAHCTBE, INPSMBbIE IApAJUICIbHBIE M IEPHEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
NEePHEHAUKYISIPHOCTH TPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsSMOM NEpHeHAUKYISIPHOU
IJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YrOJ MEXAY NPSIMOW M IUIOCKOCTHIO; JBYIPAHHBIA YIOJI,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, pAacCTOSHUE OT NPsSIMOM /0 IUIOCKOCTH, NPOEKUUs (QUIypbl Ha IJIOCKOCTb.
[leprieHAUKYIAPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHAUKYISIPHOCTH ABYX IIOCKOcTel. Teopema
0 TPEX NMEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

[TonsiTue MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPDAaHHUKA, BBIMYKJIbIE U
HEBBINTYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yronbHasi npusma; rpaHu
U OCHOBaHMS NMPHU3MBbI; MIPsIMasi U HaKJIOHHAs IPU3MbI; OOKOBAas M TOJIHAsI MOBEPXHOCTH MPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cpoicrsa. Ilupamuaa: n-yronpHas
NUpaMusia, TPaHU M OCHOBAaHUE NHUPaMU[bl; OOKOBas W IOJIHAS IMOBEPXHOCTb INHPaMUJBbI;
IpaBWIbHAasg M YyCEUEHHas MNHpaMuia. OJIEMEHTbl MNpU3Mbl U nupamuzasl. [IpaBuibHbIE
MHOTOTPaHHMKU: MOHITHE NMPABUIBHOIO MHOTIOIDAaHHUKA; MpaBUibHAs MpU3Ma M NPaBUIIbHAs
NUpaMuJia; MpaBUiIbHas TPEyroibHasi MUpaMKia U IPaBUIBHBIN TeTpasap; kyO. [IpencraBinenue
O TMPaBWIBHBIX MHOTOTPAaHHUKAaX: OKTa3Jp, JoaeKka’ap M ukocadap. CedeHus MNpusMbl U
MIUPAMHUIBL.

CuMMeTpuss B NIPOCTPAHCTBE: CHUMMETPHsSI OTHOCUTEIBHO TOYKH, IMPSAMOM, MIOCKOCTH.
DOneMeHThl CUMMETPUH B IIMpaMuiax, napaieienurneiax, IpaBuIbHbBIX MHOTOTpaHHHUKAX.

Brruncnenue 31€MeHTOB MHOTOIpaHHUKOB: péOpa, nuaroHaiu, yribl. [lnomans GoxoBoi
MIOBEPXHOCTU M TIOJHOM IOBEPXHOCTH MPSMOM MNPHU3MBI, IJIOLIAAb OCHOBAHMW, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U MOBEPXHOCTH
MPaBWIBHON NMHUpamMuAbl, TeopeMa O Iulouiaau yceu€HHoW nupamujbl. [lonstue o6 oObEMe.
O0bEM upamMuIbl, MPU3MBIL.

[TonoGuble Tena B mpocTpancTBe. COOTHOLICHHS MEXAY IUIOUIAIIMU TOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TEII.



IIJTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE Ppe3yNbTAaThl OCBOCHHS IMpOrpamMmbl ydeOHOro mnpenmera «MaTemaTHKa
XapaKTEepU3yIOTCS:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW TMO3MIMU OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHAa POCCHIMCKOro OOIIEeCTBA, MPEACTABICHUEM O MAaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3UYHBIX CTPYKTYp, SBJICHHM, Mpolenyp Tpa’kJaHCKOro oOIecTBa
(BBIOOpBI, OMpOCHI M Ip.), YMEHHEM B3aUMOJEHCTBOBATH C COLMAIbHBIMU MHCTUTYTAMHU B
COOTBETCTBUH C UX (QYHKIMAMHU M HA3HAYCHUEM.

IlaTpuoTnyeckoe BocIMTaHUE:

c(hOpPMUPOBAHHOCTHIO POCCUICKON TPaXKTAHCKOW MIACHTUYHOCTHU, YBAXKEHUS K MPOILIOMY
U HACTOALIEMY pPOCCUUCKOM MaTeMaTHKH, LEHHOCTHBIM OTHOIIEHMEM K JIOCTHXKEHUSIM
POCCHICKHX MAaT€MaTUKOB M POCCHUHUCKOM MAaTEMAaTHYECKOW IIKOJIbI, K HCIOJb30BAHUIO ITUX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHMEM JIyXOBHBIX ILIEHHOCTEM PpOCCHIICKOro Hapoja; chHOopMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOIO; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOHYHBOTO OyIYIIETO.

JcTeTHYecKoe BOCIIUTAHUe:

ACTETUYECKUM  OTHOLIEHHWEM K MHpYy, BKJIKOYas 3CTETUKY  MaTeMaTH4YeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIEeHUl; BOCIPHUMMYHMBOCTHIO K
MaTE€MaTUYECKUM acleKTaM Pa3IuvyHbIX BUJIOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTBIO YMEHMSI TNPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTepecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHUe, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHI U OTHbIXa, peryispHas (uznueckas
AaKTUBHOCTb); (PU3MUECKOr0 COBEPIICHCTBOBAHUS, MPHU 3aHATUSAX CIIOPTUBHO-0310POBUTEIHHON
JESITENIbHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTU TPYAOIIOOUS; WHTEPECOM K pa3IMyHbIM
chepam npodhecCuOHATBFHON AESITeNTbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON M €€ MpUIIOKEHUSIMHU,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BbIOOP Oyayliei nmpodeccuu U peann3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUIO Ha MPOTSHKEHWU BCEH JKU3HU; TOTOBHOCTBIO K AaKTHBHOMY Y4YacTHIO B
pEIIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTHYeCKON HallpaBI€HHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO HKOJIOTMUYECKOW KYJIbTYPHI, NMOHUMAHHEM BIUSHUS COLMAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE NPUPOJHOW M COLMAIBHOM Cpeibl, OCO3HAHUEM
NI00aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOiieM; OpUeHTaluel Ha  [pUMEHEHHE
MaTeMaTHUYeCKUX 3HAHUU ISl pelleHHs 3aja4 B 00JacTU OKpY’Kalolled cpelibl, MIIaHUPOBaHUs
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOILEN CPEJIBI.

IleHHOCTH HAYYHOI'O MO3HAHMSA:



C(OPMHPOBAHHOCTBIO MHPOBO33PEHMSI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHOW MPAKTHUKH, TOHUMaHUEM MAaTeMaTHYECKOW HAayKH Kak CQepsl
YeJI0OBEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOHM KaK CpPEACTBOM IIO3HAHUS
MHUPA; TOTOBHOCTBIO OCYILECTBJISATH IPOEKTHYH0O M  HCCIENOBATEIbCKYI JEATEIbHOCTD
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo npeamera «MaremaTtrukay
XapakTEpU3YIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHbIMU  OeliCEUaMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OUCMBUAMY,  YHUBEPCATbHbIMU — Pe2VAAMUEHbIMU
oelicmeusimu.
1) Vnusepcanvhvle noznasamensmsle oeticmeus, obecneuusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECCO8 00y yalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;
npUMeHeHUe 102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHut pabomamsos ¢ ungopmayueti).
Bba3zoBble Jioruyeckue eiicTBUSA:
®BBISIBIISITh M XAPAKTEPHU30BATh CYIIICCTBCHHBIC MPU3HAKH MAaTEMaTHYCCKUX OOBEKTOB,
MOHSTHUM, OTHOIICHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACICHUSI MOHATHUMH;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIaCCH(DUKAIINN, OCHOBAHUS JJI1 O0OOIICHHUS
U CpaBHEHUS, KPUTCPUH TIPOBOIUMOTO aHATN3A;

® BOCIIPHHHUMATH, (OPMYJTUPOBATH M MPEOOPa3OBBIBATH CYKICHUS: YTBEPAUTCIHHBIC H
OTpUIIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U OOIIHE; YCIOBHEIC,

® BEISIBIISITh MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHUBOPEUHs B (haKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKICHUSX; IPEIarath KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;
® J[eTIaTh BBIBOJBI C HWCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX W WHIYKTUBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

® [IPOBOJTUTH CAMOCTOSITEIIEHO JTOKA3aTeIhCTBA MATEMATHUYCCKUX YTBEPKICHUN (IIPSAMBIC H
OT TMPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, TPUBOAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHUS U BBIBOJIBL;

® BEIOMpATh CIOCOO pemieHus y4eOHOM 3amaun (CpaBHHMBATh HECKOJIBKO BAapUaHTOB
peleHus, BEIONpaTh HanOoJIee TOIXOASAIINNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® HICITOJIB30BATh  BONPOCHI  KaK  HCCIICIOBATEIIbCKUH ~ HHCTPYMEHT  ITO3HAHWS,
dbopMynHUpoBaTh BOIPOCHI, PUKCUPYIOIINE TPOTHBOPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMOE U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK MO3HUIIHIO,
MHEHHUE;

® [IPOBOJUTH CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIIEIOBaHUE II0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaThuyeckoro oObeKTa, SBJICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXy 00bEKTaMH, SIBICHUSMU, MPOIIECCAMU;

® CaMOCTOSITENBHO (POPMYITHPOBATH 000OIIEHHUS U BHIBOIBI IO pe3yJbTaTaM MPOBEIEHHOTO
HAOJIO/IEHUs, UCCIICIOBAHUS, OICHUBATh JOCTOBEPHOCTH IMOJYYCHHBIX DPE3yJIbTaTOB,
BBIBOZOB 1 0000IIEHNI;



® [I[POrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIABUIATh MPEAIOIOKEHHS O
€r0 pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ unopmanmeii:

® BELSIBJIATH AC(PUIINTHI HHPOPMALIUH, TaHHBIX, HEOOXOAUMBIX JIJISl OTBETA HA BOIIPOC U JIJIS
peLIeHHS 3a/1a9u;

eBEIOMpaTh HMH(MOPMAIIMIO W3 HCTOYHHKOB pAa3jMYHBIX THIIOB, aHAJIHU3UPOBATH,
CHCTEMaTH3UPOBATh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IMYHBIX BUAOB U (hopm
NPECTaBICHHUS;

® CTPYKTYpHpOBaTh  HH(OpMAIMIO, NPEACTaBIATh €€ B  pasuuuHbIX  (popmax,
WLTIOCTPUPOBATH IPadUUECKH;

® OIICHMBATh HAAEKHOCTh HMHPOPMALUU IO CaMOCTOSTEIBHO CHOPMYINPOBAHHBIM
KPUTCPHSIM.

2) VHhusepcanvnvle KOMMYHUKAMUGHbIE Oelicmsus, 00ecneuusarom c@hopmupoeanHoCcms

COYUAIbHbIX HABBIKO6 06)/‘{61}01/(41/!)(6’2.

Oo0menne:

® BOCIIpUHUMATb U (1)OpMy.HI/IpOBaTI) CY)KACHUA B COOTBCTCTBHH C YCIIOBUAMH H LCIISIMU
OOLIEHUs; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO X0y PEeIIeHUs 3a7aui, KOMMEHTHPOBATh
MOJTyYEHHBIH Pe3ybTaT;

®B X0jic 00CYXKJEHHS 3aJlaBaTh BOIIPOCHI MO CYHIECTBY OOCYXAaeMON TEMbI, IPOOIEMBI,
pemaeMoﬁ 3ajJa4u, BBICKA3bIBaThb HJCH, HANCJICHHBIC Ha IIOMCK PCIICHHA,
COIIOCTABJISITb CBOU CYXKACHUA C CYXIACHUAMU APYIrUX YYaCTHUKOB Jgualiora,
0oOHapyXUBaTh Pa3IMuMe U CXOJCTBO MO3UIIHIL, B KOPPEKTHOH hopme GPopMyIHpoOBaTh
pa3HoTJIacHsl, CBOU BO3PAKEHUS;

® [IPCACTABIATE PE3YJIbTAThl PCIICHUA 3adadMd, SKCIICPHUMCEHTA, HCCICIOBAHUSA, IMPOCKTA,
CaMOCTOSITENIbHO BBIOMPATh (opMaT BBICTYIJICHUS C YU4ETOM 3a/ad Mpe3eHTAluu U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

® [IOHUMAaTh U UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAMBHUYyaJIbHON pabOThl IpH
PEIICHUN y‘I€6HI>IX 3aaa4; IpUHUMAThb LECJIb COBMECTHOU ACATCIIBHOCTH, IJIAHUPOBATH
OpPTaHM3AIMI0 COBMECTHOW paboOThl, pacmpeneNsiTh BUAbI paboOT, IOTOBapUBATHCA,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 0000IIATh MHEHUS! HECKOJIBKUX JIFOACH;

® y4acTBOBaTh B TPYHMHOBBIX (hopmax paboThl (00CYkaeHHs, OOMEH MHEHUN, «MO3TOBBIC
ITYPMBI» W WHBIC); BBHIMOIHATH CBOIO YacThb pabOThl U KOOPAMHHUPOBATH CBOU
JIEHCTBUSI C IPYTMMHU YI€HAMU KOMaH/Ibl; OIICHHMBATh Kaue€CTBO CBOETO BKJIa/Ia B OOIIIHiA
MPOAYKT MO KPUTEPHIM, CHOPMYTHPOBAHHBIM yUaCTHUKAMU B3aUMOJECHCTBHUS.

3) Yuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmvlCio8bix

YCmaHOB0K U JHCUSHEHHbIX HABLIKOB IUYHOCNIU.

Camoopranusanus:

® COCTaBIIATH TUJIaH, AITOPUTM PEUICHUS 3aa4H, BBIOUPATh CIIOCO0 PEIICHUs C YIETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yuéTOM HOBOM MHOpMAIIUH.

CaMOKOHTPOJIb:



® BJIa/ICTh HaBbIKAMH MTO3HABATEIbHOM peduieKCHu KaKk 0CO3HAHUS COBEPIIIAEMBIX JICHCTBUI
U MBICJIIUTENIBHBIX MPOLIECCOB, UX PE3YyJbTATOB; BJIALETh CIOCOOAMHU CAMOIPOBEPKHU,
CaMOKOHTPOJIA IIPOLECCA U PE3YIbTATA PEIICHU MAaTEMaTUYECKOH 3a1a4u;

® [IPEIBUJIETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HHUKHYTb IIPH PEILIEHUH 3aa4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HalIEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OIICHWBAaTh COOTBETCTBUE pE3y/lbTaTa IeMd U YCIOBUAM, OOBSICHATH TNPUYNHBI
JOCTIDKEHUSI WIIM HEINOCTHMIKECHHUSI PE3Yy/IbTaTOB JIEATEIbHOCTH, HAXOAWTh OIIUOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBaTh MOHATUAMH: TOUKA, IPAMas, IJIOCKOCTb.

[TprMeHSITh aKCMOMBI CTEPEOMETPHH U CIIEJCTBHUS M3 HUX MPU PEIICHHHA T€OMETPUIECKUX
3ajad4.

OnepupoBaTh MOHATHSMHU: MAPAUIENBHOCTh U MEPHEHIAUKYISIPHOCTh HPSIMBIX U
IIJIOCKOCTEM.

KnaccugummpoBars B3auMHOE pacloI0KEHNUE MPSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTb NOHATHUAMHU: JIBYTPAaHHBIM Yroj, TpaHM JABYIPaHHOTO Yyria, pedpo
JIBYTPaHHOTO yIJIa; JIMHEHHBIN Yol ABYTPAaHHOI'O YIjia; IpaayCcHas Mepa JBYTPaHHOTO yIJa.

OnepupoBaTh MOHATUSAMHU: MHOT'OI'PAaHHMK, BBIMYKJIBIH M HEBBIMYKJIbII MHOTOTPaHHUK,
9JIEMEHTHI MHOTOTPaHHUKA, TPABHILHBI MHOTOTPAHHUK.

Pacnio3naBate OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (MMMpaMuUia; MPHU3Ma, MPSIMOYTOJIbHBIN
napanjenenurnes, Kyo).

KnaccupunupoBarb MHOTOTpaHHUKHM, BBIOMpass OCHOBaHUS s KiIaccu(uKanuu
(BBIIIYKJIBIE W HEBBIMYKIIBIE MHOTOTPAHHUKH; TPABWJIbHBIE MHOTOTPAHHUKH; TMpSMBIE U
HAKJIOHHBIE IPU3MBI, TapajlIeIeUIe/Ibl).

OnepupoBaTh NOHATUAMU: CEKYIAs TNIOCKOCTh, CE4EHHE MHOTOTPaHHUKOB.

OOBACHATH MPUHLUIIBI TOCTPOCHUS CEUYSHH, UCTIONB3YS METO]T CIIE/IOB.

Ctpouth ceuyeHuss MHOTOTPAHHUKOB METOJIOM CJIE/IOB, BBIIOJHATH (BBIHOCHBIE) IIOCKHE
YepTekH U3 PUCYHKOB NMPOCTHIX 00BEMHBIX QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amauM Ha HaxoXJIEHHE TIEOMETPUYECKMX BEIMYMH 10 oOpa3naMm HIu
QITOPUTMAaM, TPHUMEHSS HM3BECTHbIE AHAINTHUYECKUE METOJbl MpH pPELIeHUH CTaHIapTHBIX
MaTeMaTUYeCKHUX 3aJady Ha BBIUMCICHHE PACCTOSHUN MEXIy JIBYMS TOUKAMH, OT TOYKH JI0
NPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXK1Y CKPEIIUBAIOIIUMUCS TPSIMbBIMH.

Pemarp 3amaun Ha HaxXOXACHHE TEOMETPUYECKMX BEIMYMH 10 oOpaslaM WId
QITOPUTMaM, MPHUMEHssS H3BECTHbIE AHAIUTHYECKHME METOJbl NPU PELIEHWH CTaHAApPTHBIX
MaTeMaTHYeCKUX 3aJ[ady Ha BBIYMCICHHE YIJIOB MEXIY CKPEUIMBAIOIIUMUCS MPSIMBIMH, MEXKIY
IPSAMOM U TNIOCKOCTBIO, MEX]Ty IIIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Bbruucnate 00bEMBI 1 TUIOIAAM TOBEPXHOCTENH MHOTOIPaHHUKOB (MPU3Ma, MUpaMUIa) ¢
npUMeHeHHeM (OpMyJ; BBIYMCIATH COOTHOILEHHUS MEXIy IUIOMAASIMU TOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTh MOHATHSMU: CHUMMETPUS B IPOCTPAHCTBE; LEHTP, OCb M IUIOCKOCTh
CUMMETPUH; HEHTP, OChb U INIOCKOCTh CUMMETPUH (PUTYPBI.



W3Bnekarh, MpeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(OPMAIHIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUTYpPAX, MPEJCTABICHHYIO Ha YePTEkKaX U PUCYHKAX.

[IpumensiTh  reoMerpuueckue (HaKThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIArafoIluX HECKOJIBKO IIaroB PEIICHUs, €CIM YCIOBUS NMPUMEHEHUS 3aJaHbl B SBHOW
dbopwme.

[TpuMeHsSTh TPOCTEHIINE MPOTPAMMHBIE CPEJICTBA H JIIEKTPOHHO-KOMMYHUKAIIHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUICCKHX 3a/ad.

[lpuBoUTH TpUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[TpuMeHsTh TIONyYeHHBbIC 3HAHUS Ha MPAKTUKE: aHAIM3HPOBATh PEAbHBIC CHUTYAIlUU U
NPUMEHSTh M3YyYEHHBIC TIOHATHS B  MPOLECCe TMOWCKAa PEIICHUS  MaTeMaTUYeCKU
c(OpMYITMPOBAHHOW TPOOIEMbI, MOACITUPOBATh PEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICNIM C UCIOJIb30BAHUEM T'€OMETPUYECKHX TOHSATHH M TEOpEM,
anmapara aJreOpsl; peniaTh NPakTHICCKUE 3a/1a9H, CBI3aHHBIC C HAXOXKJICHUEM I'€OMETPHUCCKUX
BCJIMYMH.
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IIpax
THYeC
KHe
padot
bl

Bugbl gesatenbHoCTH

AKTyanu3upoBaTh GaKThl U METOJIbI
IJIAHUMETPHUH, PEIIEBAHTHBIE TEME.
[TonyuaTe npencraBieHus o
MIPOCTPAHCTBEHHBIX (pUTypax, pa3dbuparb
IpocTeime mpaBuiia n300paxeHus
TUX QUTYP.

N306paxaTh NpsMyro U MJIOCKOCTh Ha
PHUCYHKE.

Pacno3naBaTe MHOTOTrpaHHUKH,
NUpaMUy, KyO, Ha3bIBaTh UX AJIEMEHTHI.
Jlenatb pucyHOK Ky0Oa, TUpaMH/IbI,
HaXO/UTh OUIMOKU B HEBEPHBIX
M300paKEHUSX.

3HAKOMHUTBCS C CEUEHUSIMH, C METOJIOM
CJIEJIOB; MCIIOJIb30BaTh JIJIsl IOCTPOEHUS

DJIEeKTPOHH
ble
(uudpossbie)
o0pa3oBareJ
bHbIE

pecypchl

https://ege.sd
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IIpsimMble 1
IIJIOCKOCTH B
IIPOCTPAHCTBE.
ITapaieapHOCTD
IPSIMBIX U
IJIOCKOCTER
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CCUCHHS METO/I CJICJIOB, KPATKO
3aIMCHIBATH IIAr MIOCTPOCHUS CCUCHHUS.
Pacnio3HaBaTth BUJ CEUEHUS U
OTHOIICHUH, B KOTOPBIX CECUCHUE JICTTHT
pebpa kyba, HaXOIUTh IJIOMIATh
CCUCHHS.

Hcnonb30Bath 101001e IPH PEIICHUN
3a7a4 Ha IOCTPOCHUE CEYEHU.
3HAKOMHTBLCS C aKCHOMATHYECKUM
MTOCTPOCHHUEM CTEPEOMETPHUH, C
AKCHOMaMHM CTEPEOMETPHH U
CIIEJICTBUSIMU U3 HUX. VILTIoCTprpoOBaTh
AKCUOMBI PHCYHKaMH U TIPUMEPaMH U3
OKpYKaroImiel 00CTaHOBKU

AKTyanu3upoBaTh (GaKThl © METOIbI
IJIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJUTH AHAJIOTHH.

[lepeuncnsaTh BO3MOXKHBIE CIIOCOOBI
pacIooKEHUs IBYX MPSAMBIX B
MPOCTPAHCTBE, WILUTFOCTPUPOBATH UX Ha
MpUMepax.

JlaBaTh onpenesieHne CKpeInBarOIINXCS
MPSIMBIX, POPMYIUPOBATH MTPU3HAK
CKPEIIMBAOIIMUXCS IIPSAMBIX U
MPUMEHSTH €r0 IPU PELICHUU 3a/ad4.
PacnioznaBatp npusMy, Ha3bIBaTh €€
JJIEMEHTBHI.

CtpouTth ceueHus IPU3MbI Ha TOTOBBIX
yepTexax.

[TepeuncnsTh BO3MOXKHBIE CIIOCOOBI
B3aUMHOTO PACIIOJIO0KEHUS MPSIMOMN 1
ILUIOCKOCTH B ITIPOCTPAHCTBE, IPUBOAUTH
COOTBETCTBYIOIIME TPUMEPHI U3
peaNbHON JKU3HHU.

https://ege.sd
amgia.ru/
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JlaBaTh omnpenencHue NapaieIbHOCTH
IIPSIMOM U TUIOCKOCTH.

DopMyIMpOBaTh NPU3HAK
NapajuIeIbHOCTH MPSIMON U TNIOCKOCTH,
YTBEPXKACHUE O MPSIMOM ITepeceueHus
JBYX IUIOCKOCTEH, MPOXOAIINX Yepe3
HapajuIeIIbHbIC IPSIMBIE.

Pemarp npaktudeckue 3a1auu Ha
IIOCTPOCHHE CEYEHUH MHOTOTPaHHUKA.
OOBACHATD CiIy4au B3aUMHOTO
PacIoJI0KEHUS TUNIOCKOCTEH.

JlaBaTb onpeneneHue napauieabHbIX
IJIOCKOCTEH; IPUBOAUTD IIPUMEPHI U3
peanbHOM JKU3HU U OKPYXkKaIoIEen
00CTaHOBKH, UJUTIOCTPUPYIOLIHE
[1apaJUIEIbHOCTh TUIOCKOCTEH.
Hcnonp30BaTh MpU3HaK NapauieIbHOCTH
JIBYX TJIOCKOCTEW, CBOMCTBA
NapajuIeNIbHBIX IUIOCKOCTEN MTpU
pEeIIeHNH 3a]]a4 Ha TIOCTPOEHHUE.
OOBACHATD, UTO Ha3bIBACTCS
napajuieIbHbIM IPOEKTUPOBAHUEM U KaK
BBINOJIHAETCS IPOEKTUPOBaHUE QUTYp
Ha TUIOCKOCTb.

N3006pakaTh B napauienbHOI MPOEeKIUU
pa3Iu4HbIe T€OMETPUUECKHE PUTYPHI.
MonennpoBaTh peanbHble CUTYallud Ha
A3bIKE TEOMETPHUH, UCCIIEIOBATD
IIOCTPOEHHBIE MOJIEIIN C
WCIIOJIb30BAHUEM T€OMETPUUECKUX
TIOHSATHUH.

Hcnonb30Bath Mpu pelieHnu 3ajad Ha
IIOCTPOECHHE CEYEHUN MTOHSITHE
napajuiesIbHOCTH, TPU3HAKU U CBOWMCTBA




mapalsICJIbHBIX IMPAMBIX Ha INIOCKOCTHU

[lepnenaukynspHo
CTb MPSIMBIX U
IJIOCKOCTEN
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AKTyanu3upoBaTh (haKThl U METO/IbI
IJIAHUMETPUH, PEIICBAHTHBIE TEME,
IIPOBOJMTH aHAJIOTHUH.

OOBACHATD, KaKOH yroJl Ha3bIBaCTCS
YIJIOM MEXY IEPECEKaAIOINUMUCS
MPSIMBIMHU, CKPEILMBAIOIUMUCS
IIPSIMBIMU B IIPOCTPAHCTBE.

JlaBatb onpenesieHre
NEPIEHIUKYJISPHBIX IPSIMbIX U IPSIMOH,
NEPIEHIUKYISIPHON K IUNIOCKOCTH.
Haxomuts yriel Mexnay
CKPEILMBAIOIIMMUCS IPSIMBIMU B KyOe U
UpamMuze.

[IpuBOIUTE IPUMEPHI U3 PEATBHOU
KHU3HU U OKpYXKarollel 00CTaHOBKH,
MJUTFOCTPUPYIOLIHE
NEPIEHIUKYJIAPHOCTD MIPSIMBIX B
MIPOCTPAHCTBE U MEPIECHIUKYISIPHOCTD
MIPSIMOH K IJIOCKOCTH.

@opMynHMpoOBaTh NMPU3HAK
MEPIEHIUKYJIAPHOCTU IPSIMON U
IIJIOCKOCTH, IPUMEHSATH €T0 Ha
MIPAKTUKE: OOBSICHSTD
MePIEeHIUKYJIIPHOCTh pedpa Kyda u
JMarOHallu €ro rpaHu, KOTopas €ro He
COJICPKUT, HAXOJUTH JJINHY THATOHAJIH
Ky0a. BBIUHCIATH BHICOTY MPAaBUIBHOM
TPEYTOJIbHOU U MPABUILHON
YeTBIPEXYTOJIBHOM MUpaMUJ 110 IITMHAM
péoep.

Pematp 3a1aun Ha BeIYMCIIEHUS,
CBSA3aHHBIE C MTEPIIEHINKYISIPHOCTHIO
IIPSIMOM U TUIOCKOCTH, C

[IpakTuko
OpPUEHTHPO
BaHHbIC
3a/1a4uu
Ol u
EI'D
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Yriel MeXy
OpAMBIMH U
IUIOCKOCTAMU

10

WCIIOJIb30BAHUEM IIPU PEIICHUHN
IUTAHUMETPUIECKHX (DAaKTOB U METOIOB.
OOBACHATD, YTO HA3BIBAIOT
MEePIEHIUKYIISIPOM U HAKJIIOHHOM U3
TOYKH K IIJIOCKOCTH; IPOEKIUEN
HaKJOHHOH Ha IJI0CKOCTh. OOBICHATD,
YTO HA3bIBAETCS PACCTOSHUEM: OT TOUKHU
710 TUIOCKOCTH; MEXIY NapajuieIbHbIMU
IJIOCKOCTSIMU; MEXKIy NMPSMOM U
MapajuIeIbHOM €1 INIOCKOCTBIO; MEXIY
CKPEUIMBAIOIIUMHUCS IPSIMbIMH.
Haxoautb 3T pacCTOSIHUS B IPOCTHIX
cllydasx B KyOe, mupaMue, mpu3Me.
MopenupoBaTh peajibHbIe CUTYaIlMu Ha
SI3bIKE€ TEOMETPUH, UCCIIEI0BATh
MTOCTPOCHHBIE MOJIETU C
WCIIOJIb30BAHUEM I€OMETPUUECKUX
TTOHSITUM.

Hcnonws30Barh npu pemieHny 3aia4d Ha
MOCTPOEHUE CEUCHUI TEOPEMY
[Mudaropa, cBoMCTBA MPSIMOYTOIBHBIX
TPEYTOJILHUKOB.

AKTyanu3upoBath (aKTbl 1 METOJIbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MIPOBOJUTH aHAJIOTHH.

JlaBaTh onpesieNieHue yria Mexay
MPSIMON U TUIOCKOCTbBIO0, POPMYITUPOBATH
TEOpEMY O TPEX NMEPIEHAUKYISIPAX U
o0paTHYIO K HEH.

Haxomuts yron mexay npsMoun u
IJIOCKOCTBIO B MHOTOTPaHHHUKE,
paccTosiHue OT TOYKH JI0 IPSIMOU Ha
IJIOCKOCTH, UCIIOJIb3Ysl TEOPEMY O TPEX
nepneHukynapax. [Iposoauts Ha

https://profim
atika.ru/

IIpakTuko
OPHUEHTHPO
BaHHBIC
3a1a4u
OI'Du
EI'D

MaTema
TUYECKO
e
onwucaH
ne
3aBucH
MOCTHU




MHororpanHuKu

11

YepTEKEe MEePIESHIUKYISIP: U3 TOUYKU Ha
MPSIMYIO0; U3 TOYKH HA IJIOCKOCTb.
JlaBaTh omnpeneneHne ABYTPaHHOTO yria
1 ero 351eMeHTOB. OOBSICHATH PAaBEHCTBO
BCEX JIMHEHHBIX YTJIOB JBYTPAHHOTO
yria. HaxonuTtes Ha yeprexe
JBYTPAHHBIN yroJ Ipu pedpe MUpaMHuIbl,
MIPU3MBI, TapaJIJIeIeUIe/a.

JlaBaThb onpenenieHre yria MexXIy
IUIOCKOCTSIMH.

JaBaTh onpenenenue u GopMyIupoBaTh
MPU3HAK B3aUMHO MEPIICHIUKYISPHBIX
IVIOCKOCTEH.

Haxoautsb yriibl Mexay MI0CKOCTSIMU B
KyOe U mupamu/e.

Hcnonb3oBarh npu pelieHnu 3aaad
OCHOBHBIEC TEOPEMBI U METO/IbI
IJTAHUMETPHH.

MopenupoBaTh peajibHble CUTYallMu Ha
SI3BIKE TEOMETPHUH, UCCIIEI0BATh
MIOCTPOEHHBIE MOJIENU C
WCIIOIb30BAHUEM T€OMETPHUUECKUX
MOHSTHH.

Hcnonw3oBath npu pemieHnn 3aaad Ha
MIOCTPOEHUE CEYEHUN COOTHOIIEHUS B
MIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

AKTyanu3upoBath (aKTbl 1 METOJIbI
IJITAHUMETPUH, PEIIEBAHTHBIE TEME,
MIPOBOJUTH aHAJIOTHH.

JlaBaTh onpeneneHue napauiesenunenaa,
pacro3HaBaTh €ro BUJIbI U U3Y4aTh
CBONCTBA.

JlaBaTh onpeneieHue MUpaMHIbl,
pacrno3HaBaTh BUJIbl IUPAMU,

IIpakTuko
OpHUEHTHPO
BaHHbIE
3a1a4u
OI'Du
EI'D

MNpoekT
«busHec
nnaH
MHANBU
AyanbHO
ro

npeanp




dhopmynupoBaTh CBOMCTBa pEOEp, rpaHei
Y BBICOTHI MTPABUIILHON MTUPAMUJIBI.
HaxoauTh 1mromans moiaHoi 1 60KOBOMI
MOBEPXHOCTU MHUPAMUJIBI.

JaBatb onpeesieHue yCeUEHHON
MUPaAMU/IbI, Ha3bIBaTh €€ JIEMEHTHI.
dopMyIMpoBaTh TEOPEMY O IIOLIAIN
OOKOBOI TOBEPXHOCTH MPABHIBLHON
yCeu€HHOM MUpaMUIbI.

Pemiate 3a1aun Ha BBEIYKCIICHUE,
CBSI3aHHBIE C TUPAMHIaMU, a TAKXKe
3a7a4¥ Ha TOCTPOCHUE CEUCHHUI.
JlaBaTh ompeieieHre Mpu3Msl,
pacrno3HaBaTh BUbI IPU3M, U300pakaTh
MIPU3MBbI Ha YEPTEXKE.

Haxoaute miomans moaHou win
OOKOBOI MOBEPXHOCTH MPU3MBI.
N3yuate cooTHOIIEHUs Ditniepa s
yucia pédep, rpaHelt U BepIInH
MHOTOTpaHHUKA.

N3yuaTk BUIBI IPABUIIBHBIX
MHOTOTPaHHUKOB, X Ha3BaHUS U
KOJIMYECTBO I'PaHE.

N3yuaTh CHMMETpPHIO MHOTOTPAHHUKOB.
OOBACHATDH, KaKHE TOUYKH HAa3bIBAIOTCS
CUMMETPUYHBIMH OTHOCUTEIHHO TAHHOM
TOYKH, IPSIMOM MJIM TIJIOCKOCTH, YTO
Ha3BIBAIOT IIEHTPOM, OCBIO WUJTH
MJIOCKOCTBI0 CUMMETPUU (DUTYPBHIL.
[IpuBOIUTE IPUMEPHI CUMMETPHUIHBIX
¢buryp B apXUTEKType, TEXHUKE,
TIpUpPO/IE.

MopenupoBaTh peajibHble CUTYallMu Ha
SI3BIKE TEOMETPHUH, UCCIICIOBATH

UHUMAT
ena»




O0BEMBI
MHOTOTPaHHUKOB

IIOCTPOCHHBIC MOJICIIN C
HCIIOJIb30BAHHUEM I'COMETPUICCKUX
HOHﬂTHﬁ, HCIIOJIB30BAaThb HOI[O6I/IC
MHOT'OI'paHHUKOB.

AKTyanu3upoBaTh (PaKThl U METOJIBI
IUTAHUMETPUH, PEJICBAaHTHBIE TEME.
OOBACHATD, KaK U3MEPAIOTCS 00BEMBI
TeJ1, IPOBOJISI AaHAJIOTUIO C U3MEPEHUEM
IIJIOIIAe MHOTOYTOJIbHUKOB.
®opMynupoBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

N3yyath, BEIBOIUTE HOpMYIbI 00bEMa
MPSIMOYTOJIBHOTO MapalIeIIeuIIe A,
IPU3MBI U TUPAMUIBIL.

Borauciare 006EM PU3MBI U THPAMHEIBI
10 UX 3JIEMEHTaM.

[TpumMeHsATh 00BEM TSI peTICHHS
CTEpEOMETPUYECKHUX 3a/1a4 U JIJIs
HAXOXKJICHUS TEOMETPHUECKUX BEITHUHH.
MopenupoBaTh peajgbHble CUTyallud Ha
SI3BIKE TEOMETPHH, HCCIIEIOBATh
MOCTPOEHHBIE MOJIENH C
WCTIOJIH30BAHUEM T€OMETPUIECKHUX
MIOHATUHI

IIpakTuxo
OPHUEHTHUPO
BaHHBIC
3a1a4u
OI'Du
EI'D

https://extern
at.foxford.ru/

Moctpoe
Hue
0b6BEMH
bIX
34aHUM
apxuTek
TYpbl

IToBTOpEHME:
CEueHU,
pacCTosIHUA U
YTJIBI

CTpouTh c€ueHre MHOTOTPaHHUKA
METOJIOM CIIEHOB.

JlaBaTh omnpenesieHue pacCTOSTHUSL MEXKIY
¢burypamu.

Haxonute paccrosaue Mmexay
MapajyIeIbHBIMU UIOCKOCTSIMU, MEKTY
IUIOCKOCTBIO U MapAJIIEIBbHON i
MPAMOM, MEXAY CKPEIIMBAIOIIAMHUCS
MIPSAMBIMHU.

CtpouTh JTMHEWHBIN YToJI JBYTPaHHOIO

IIpakTuko
OpPHUEHTHPO
BAaHHBIC
https://extern 3a1a4n
at.foxford.ru/ OI'Dwu
EI'D




OBIIEE KOJIMYECTBO
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yrja Ha 4€pTEKE MHOI'OI'pPaHHHUKA U
HaxOJUThb €ro BCIINYUHY.

HaXO,I[I/ITB YIJIBI MEXKAY INIOCKOCTSAMMU B
MHOTr'OrpaHHUKax




Ne

n/n

HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC

Tema ypoka

KoanyecTBo 4acoB

JJIeKTPOHHbIE

Bcero

KoHTpoJibHbIE
padoThI

uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

IpakTuyeckne  Buabt
padoThbI KOHTPOJIA

JaTa nzydyenus

Ilo
IJIaHy

ITo
paxry

OCHOBHBIE IOHATHS
CTEpEOMETPHUH: TOUKA,
npsiMasi, III0CKOCTb,
npoctpaHcTso. [IpaBuna
M300paXeHUs HA PUCYHKAX:
n300pakeHus II0CKOCTEH,
napajeNbHbIX MPSIMbIX
(OTpE3KOB), CepeaNHBI
oTpe3Ka

[TonsATHs: nepecekaromuecs
IUIOCKOCTH,
nepeceKaroluecs npsmas u
IUIOCKOCTh

https://profimatika.ru/

Ormpoc

[Mucemennbii | https://profimatika.ru/
OIpocC

[TonsATHs: nepecekaromuecs
IUIOCKOCTH,
IepeCEKAOIIMECs IpsMas U
IIJIOCKOCTH

[Mucemennbii | https://profimatika.ru/
oIpoc

3HaKOMCTBO C
MHOI'OrpaHHUKaMU,
n300paxeHue
MHOTOIPAaHHUKOB Ha
pUCYHKaX, Ha

https://profimatika.ru/

Ompoc




MPOCKIMOHHBIX YCPTCIKAX

10

HauanbHble cBefeHus 0
KyOe u nupamuze, ux
pa3BEPTKU U MOJIETIN.
CeueHust MHOIOIPaHHUKOB

HauanbsHbie cBeeHUS O
KyOe ¥ TUpaMue, ux
pa3BEPTKU U MOJIETIN.
CeueHust MHOTOTPAaHHUKOB

[Tousatue 00
AKCUOMATUYECKOM

MOCTPOCHUU CTEPEOMETPHUU:

AKCHOMBI CTEPEOMETPUU U
CIIEICTBHS U3 HUX
ITousitre 00
aKCHOMaTHYECKOM

IIOCTPOCHHUH CTEPEOMETPUU:

aKCHOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX

[Tousatue 00
AKCUOMATUYECKOM

HIOCTPOCHUH CTEPEOMETPHUH:

aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

[TonsTue 00
AKCUOMATUYECKOM

HIOCTPOCHUH CTEPEOMETPHUH:

aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

ITnceMeHHBIN
ompoc

IInceMeHHBIN
onpoc

IInceMeHHBIN
ompoc

Onpoc

Tect

IIncrMeHHblit
onpoc

https://profimatika.ru/

https://profimatika.ru/

https://profimatika.ru/

https://profimatika.ru/

https://profimatika.ru/

https://profimatika.ru/




B3aumHoe pacnionoxenue
IPSIMBIX B IPOCTPAHCTBE:

https://profimatika.ru/

11 nepeceKaroImecs,

napajuielIbHbIC U

CKPEIIUBAIOIINECS MPSMbIE

[MapaiienbHOCTD MPSIMBIX U https://profimatika.ru/

IIJIOCKOCTEM B

IPOCTPAHCTBE:
12 napajuieIbHbIC MPSMBIC B Ormpoc

POCTPAHCTBE;

[apajuIeIbHOCTD TPEX

PSIMBIX

[MTapanaensHOCTh MPAMBIX K ITucemennwiit  https://profimatika.ru/

IIJIOCKOCTEH B omnpoc
13 MIPOCTPAHCTBE:

[TapamienbHOCTE IPAMON U

TUIOCKOCTH

VIJIBI ¢ COHAMpPABIEHHBIMU Incemennniit — https://profimatika.ru/
14 ornpoc

CTOpPOHAMH

Vron Mexy IpSMBIMH B [Mucemennbii | https://profimatika.ru/
15 oTpoc

NIPOCTPAHCTBE

Vrosa Mexty psIMbIMH B [Mucemennwiii | https://profimatika.ru/
16 orpoc

IPOCTPaHCTBE

[TapannensHOCTD [ucemennwiii  https://profimatika.ru/
17 IUIOCKOCTEH: MapaienbHble ompoc

IUIOCKOCTH
18 CaolicTBa apauIeIbHBIX Ompoc https:/profimatika.ru/




IJIOCKOCTEN

[pocreiitme ITucemennwiit  https://profimatika.ru/
19 POCTPAHCTBEHHBIE (PUTYPHI OIpoc

Ha IJIOCKOCTH: TETPadIp,

KyO, mapasuiesnenumesn

Iucemennsiii  https://profimatika.ru/
20 [TocTpoenune ceuenmii orpoc
[ucemennbii | https://profimatika.ru/

21 [TocTpoenue ceueHuit orpoc

KontposnbHast paboTa 1o [Mucemennwtii | https://profimatika.ru/

teme "lIpsimMble U TIIIOCKOCTH ompoc
22 B IIPOCTPAHCTBE.

[TapannensHOCT NPSAMBIX U

mIockocTein"

[MepneHUKYIAPHOCTH [Mucemennwtii | https://profimatika.ru/
23 IIPSAMOM U INIOCKOCTH: ompoc

HepIEeHIUKYIISPHbIE MPsIMble

B IIPOCTPAHCTBE

[psiMble mapanienbHbIe U [Mucemennwtii | https://profimatika.ru/
24 MEPIEHANKYIIIPHBIE K OTpoc

IJIOCKOCTH

[psiMble mapanienbHbIe U [Mucemennwtii | https://profimatika.ru/
25 MEPIEHANKYIISIPHBIE K OIpoc

TUTOCKOCTH

[Ipu3nak Iucemennwiii  https://profimatika.ru/
26 NEePIEeHIUKYISIPHOCTH onpoc

IPSAMOM M TUNIOCKOCTH




27

[Ipu3nak
NEPIEHIUKYJIAPHOCTH
IIPSIMOM U TUIOCKOCTH

Ormpoc

https://profimatika.ru/

28

Teopema o npsimoit
NEPIEHANKYJIIPHON
IUIOCKOCTH

https://profimatika.ru/

29

30

31

32

33

34

Teopema o npsimMoi
NEePIEHAUKYIIPHON
IJIOCKOCTH

Teopema o npsmMoi
NEePHEHANKYJIAPHON
IJIOCKOCTH
[lepnenaukynsp u
HAaKJIOHHBIE: pacCTOSTHUE OT
TOYKH J0 MJIOCKOCTH,
paccTosiHuE OT IPSMOH 10
IJIOCKOCTH
[lepnenaukynsp u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 IJIOCKOCTH,
paccTosiHuE OT IPSMOH 10
IJIOCKOCTH
[lepnenaukynsp u
HaKJIOHHBIE: PACCTOSHUE OT
TOYKH JI0 MJIOCKOCTH,
paccTosiHuE OT IPSMOH 10
MJIOCKOCTH
[lepnenaukymnsip u
HAKJIOHHBIE: PACCTOSHUE OT

Ormpoc

IInceMeHHBIN
ompoc

ITnceMeHHBIN

orpoc

Onpoc

Onpoc

Ompoc

https://profimatika.ru/

https://profimatika.ru/

https://profimatika.ru/

https://profimatika.ru/

https://profimatika.ru/

https://profimatika.ru/




TOYKH JI0 IJIOCKOCTH,
paccTosiHue OT NPSIMOH 10
IJIOCKOCTH

VYTI1BI B IPOCTPAaHCTBE: YIoJl [Mucemennwtii | https://profimatika.ru/
35 MEXy TIPSIMOM 1 ompoc

IUIOCKOCTBIO

JIByrpaHHbIi Yo, ITucemennwiit  https://profimatika.ru/
36 JMHEWHBIA yro onpoc

JIBYTPaHHOTO yTja

JIByrpaHHbBIH yrod, ITucemennwiit  https://profimatika.ru/
37 JUHEHHBIN yrom omnpoc

JIBYTPaHHOTO yTJja

[MeprieHAUKYIAPHOCTD Omnpoc https://profimatika.ru/
38 IJIOCKOCTEH: MTPU3HAK

HEPICHIUKYIISIPHOCTU JIBYX

IIJIOCKOCTEMN

[MepnieHUKYIAPHOCTH Omnpoc https://profimatika.ru/
39 IIJIOCKOCTEN: MpU3HAK

HEePICHIUKYIISIPHOCTH JIBYX

IIJIOCKOCTEMN

[MepnieHUKYIAPHOCTH Omnpoc https://profimatika.ru/
40 TJIOCKOCTEH: TPU3HAK

HEePICHIUKYIISIPHOCTH JIBYX

IIJIOCKOCTEMN
41 Teopema o Tpéx Ompoc https://profimatika.ru/

TIePIICH UK YIISIPax
4 Teopema o Tpéx IMucemennpiii | https://profimatika.ru/

HePICHIUKYIISIpax o1poc




43

Teopema o TpéEx
HEePIeHIUKYIIsIpax

ITnceMeHHBIN
ompoc

https://profimatika.ru/

44

KonTtponbsHas padora o
TeMaM
"IlepnieHIUKYISIPHOCTD
IpPSIMBIX U IIJIOCKOCTER" 1
"VTIiael MeXAYy NPSIMBIMU U
IJI0CKOCTSIMU"

KonTtponbsHas
pabota

https://profimatika.ru/

45

[TonsiTHE MHOTOTpAaHHUKA,
OCHOBHBIE JIEMEHTBI
MHOTOTPAaHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIbIC
MHOT'OIPAaHHUKH; pa3BEPTKa
MHOT'OIPaHHHUKA

Tect

https://profimatika.ru/

46

47

[Ipu3ma: n-yronsHas
NpU3Ma; TpaHk U OCHOBAHUS
NIPU3MBI; TIpsIMast U
HAKJIOHHAS TPU3MBI;
0OKOBas U ITOJHAS
MOBEPXHOCTh TIPU3MBI

[Tapamnenenunen,
IIPSIMOYTOJIBHBIN
napajuieeuInes] 1 ero
CBOMCTBA

IIncrmennsblit
omnpoc

IIncrMmeHnnsblit
onpoc

https://profimatika.ru/

https://profimatika.ru/

48

[Inpamupna: N-yroapHas
nUpaMuIa, TPaHu U
OCHOBaHHE TTHUPAMHU/IBI;
0OKOBas U ITOJHAS
MOBEPXHOCTh TTMPAMHM/IBL;

IIncrMeHHblit
onpoc

https://profimatika.ru/




IIpaBUJIbHAS U yCEUEHHAs
nupamuia

49

50

51

[IpaBunbHbBIE
MHOTOTPaHHUKU: TIOHATHE
IIPABUJIBHOTO
MHOT'OTpaHHMKA;
IIPaBWJIbHAS IPU3Ma U
IIPaBWIbHAS TUPAMMIA;
IIPaBWJIbHAS TPEYTOJIbHAS
NIMPaMKJIa U IIPABUIIbHBIN
TETpadp; KyO
ITpencrasnenue o
IIPABUJIBHBIX
MHOT'OTpaHHHUKaX: OKTa’dp,
JOJIEKad P U UKOCAIP.

Cummerpus B
IIPOCTPAHCTBE: CUMMETPHUS
OTHOCHUTEIIBHO TOUYKH,
IIPSAMOM, INIOCKOCTH.
ONEMEHTBI CUMMETPUU B
nupamuaax,
napajuleenune1ax,
IIPaBUJIbHBIX
MHOTOIPAHHHUKAX

Tect

Ompoc

https://profimatika.ru/

https://profimatika.ru/

https://ege.sdamgia.ru/

52

53

Brruncnenue sneMeHTOB
MHOTOTPaHHHUKOB: pEOpa,
JAuaroHajiu, yribl

ITnomanes 00K0BOI
MOBEPXHOCTH U MOJTHON

Ompoc

Ompoc

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/




IIOBEPXHOCTHU NPSMOU
MIPU3MBI, TUIOLIA/1b
OCHOBaHUH, TEOpEMA O
OOKOBOI TOBEPXHOCTH
NPSMON MPU3MBI

ITnomwans 00x0BOI
MIOBEPXHOCTH U
MOBEPXHOCTH TPABUIILHOM

https://ege.sdamgia.ru/

[TucrMeHHbIN
54 MUPAMHU/JIBI, TEOPEMA O oo
Iomaau 0OKOBOM P
IIOBEPXHOCTU YCEUEHHON
U PAMHU/TBI
55 KonrpossHas pabora 1mo Kontponsnas = https://ege.sdamgia.ru/
teme "MHororpaHHuku" pabora
56 [Tonsarue 06 06bEMe ITucemennriii |~ https://ege.sdamgia.ru/
onpoc
57 OGBEM MHpaMHBI ITucemennwiit — https://ege.sdamgia.ru/
omnpoc
58 OO6BEM mUpaMuIbI Ompoc https://ege.sdamgia.ru/
59 O06BEM nHpaMuIBI Omnpoc https://ege.sdamgia.ru/
60 O6BEM MUpaMuIbI Omnpoc https://ege.sdamgia.ru/
61 O06BEM pU3MBI Ompoc https://ege.sdamgia.ru/
62 OGBEM PU3MBI Ompoc https://ege.sdamgia.ru/
63 O06BEM mpU3MBI Ompoc https://ege.sdamgia.ru/




64

KonTtponbHas pabora o
teme "OO0bEMBI
MHOTOTPaHHUKOB"

Kontponbsnas
pabota

https://ege.sdamgia.ru/

65

[ToBTopenue, 06001IEeHNE
cHUCTeMaTU3alus 3HaHU.
ITocTtpoenue ceuenuii B
MHOT'OIPAHHUKE

Tect

https://ege.sdamgia.ru/

66

67

[ToBTopenue, 06001IEeHNE
cucTEeMaTu3alus 3HaHUM.
Brruucnenue paccTosHuM:
MEXy IByMsI TOUKaMH, OT
TOYKH /10 MPSAMOH, OT TOUKHU
710 TUIOCKOCTH, MEXY
CKPELIMBAIOIUMUCS
IPSMBIMU

Hrtorosast KOHTpOJIbHASA
pabota

IInceMeHHBIN
oTpoc

Koutponbshas
pabota

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

68

[ToBTOpEeHnue, 06001mEeHNE
cUCTEMaTU3alus 3HaHUM.
Brruncnenue yrios: Mexay
CKPELIMBAOIINMUCS
IPSIMBIMU, MEXKY IPSIMON U
IUIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YTJIOB MEXAY
IUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

68

IIuceMeHHEBIN
oTpoc

https://ege.sdamgia.ru/
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I'eomerpus, 10—11: Yueb. mis obmeobpasosar. yuapexaenuit/ JI.C. AtanacsH,
B.®. byry3os, C.b. Kagomues u ap. — M.: [Ipocsemienue, 2022
['eometpus, 7 —9: Yuel. nis obmeodpasosart. yupexaenunii/ JI.C. Aranacs, 2022
B.®. byry3os, C.b. Kagomues u ap. — M.: IIpocsemienue, 2022.
b.I'. 3uB. lunaktuyeckue matepuaisl o reomerpun s 10 kiacca. — M. IIpocsemenue, 2022.
FO.A. I'mazkoB, .W. FOnuna, B.®. Byry3oB. Pabouas Tetpaas no reometpuu i 10 knacca. — M.: [Ipocsemenue, 2020.
b.I'. 3u, B.M. Meiinep, A.Il. baxanckuii. 3anaun o reometpun ajst 7 — 11 kinaccos. — M.: IIpocsemenue, 2020.
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yunrens. — M.: [Ipocsemenue, 2021



