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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOTO YpOBHS Uil O0YHarOIIUXCs
10 —11 xmaccoB pa3paboTtana Ha ocHOBe DenepalbHOrO TOCYIapCTBEHHOTO 00pa30BaTEIFHOIO
CTaHJapTa cpenHero oomero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
NPEABSIBISAEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPAIUIMK POCCHUICKOTO 00pa3oBaHUS.
Peanmusanus  mporpamMMbel  00eCHEUMBAET  OBJIAJCHHE  KJIIOYEBBIMH  KOMIETEHIMSIMH,
COCTaBJISIFOIIMUA OCHOBY JUISi CaMOpa3BUTHS M HENPEPHIBHOTO 00pa3oBaHMUs, LEIOCTHOCTD
OOMIEKYJIbTYPHOTO, IMYHOCTHOTO U TIO3HABATEIILHOTO PA3BUTHS JIUYHOCTH 00YUaOLTHXCS.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETpUM Ha YpPOBHE CpEeIHEro oO0Iero ooOpa3oBaHUs
00ycJIOBJI€Ha NPAKTUYECKON 3HAYMMOCTBIO METANpeIMEeTHBIX M IPEIMETHBIX Ppe3yJbTaToB
00y4YeHHsI TEOMETPHH B HANPABICHUHU JIMYHOCTHOTO PA3BUTHUSA OOy4aromuxcs, (HopMUpOBaHHS
(YHKLIMOHAJIBHON MaTeMaTU4ecKOM TI'PaMOTHOCTH, W3YyYCHMsI IPYTUX Y4eOHbIX JUCLUIUIMH.
PazButne y oOydaromuxcs NPaBHIBHBIX TPEACTABICHUH O CYIIHOCTH W TPOUCXOXKICHHU
reoMEeTpUYECcKUX aOCTpaKLUii, COOTHOIIECHUH PEabHOIO U HJEaIbHOI0, XapaKTepe OTpa)KeHUs
MaTE€MaTU4YeCKOW HAayKOM SIBJICHUH M IPOLECCOB PEAIBHOIO MHUPA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJM MaTeMaTH4YEeCKOrO MOJEIMPOBaHMS B HAy4YHOM IIO3HAHUM U B IpaKTHKE
CHocoOCTBYeT (OPMHPOBAHMIO HAYYHOTO MHPOBO33PEHUS YUYAIIMXCS, a TaKXKe KadyecTB
MBILIEHHS], HEOOXOAUMBIX JUISl afalTallii B COBPEMEHHOM OOLIECTBE.

['eomerpust sBisieTcst OOHMM K3 0a30BBIX TPEIMETOB HA YPOBHE CPEIHETO OO0IIero
o0pa3oBaHus, TaK Kak oOecleyrBaeT BO3MOYKHOCTb M3Y4EHHUS KaK IUCLHUIUIMH €CTECTBEHHO-
Hay4HOM HaIIPaBJIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlornueckoe MblIUIeHHE, (HOpMUPYyEMOe MPH H3YYCHHHM OOYYarOUIUMHCS HMOHSATHHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKUX YTBEPXKIECHUH B XOJI€ pEIICHUS
TreOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTaTh U ONPOBEPraTh TIMIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIIeHHWH 33/ad €CTECTBEHHO-HAYYHOI'O ILIMKIJIa, B YacTHOCTH U3 Kypca
(hU3MKH.

YMeHue OpHUEeHTUPOBAaThCA B IPOCTPAHCTBE MIPaeT CYIIECTBEHHYIO pOJIb BO BCEX
o0nacTsax HesaTeabHOCTH 4venoBeka. OpueHTalusi yeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0OXOUMOE YCJIOBHE €ro COLMAJIBHOrO OBITHS, (opMa OTPAKEHUS OKPYKAIOLIEro MHpa,
yCIOBHE  YCHEIIHOTO TO3HAHUS M aKTHUBHOTO  MpeoOpa3oBaHMs — JACHCTBUTEIBHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3aMu 0O0bEAMHSIET pa3Hble BUbI YUEOHOH U TPYI0BOI
NEeSITeIbHOCTH, SIBISIETCS OJHUM M3 MPO(ECCHOHANBHO Ba)KHBIX KAauyecTB, IMOATOMY aKTyalbHa
3ajavya (GopMHUpoBaHUS Yy 00YYarOMIMXCS MPOCTPAHCTBEHHOTO MBIIUIEHUS! KaK Pa3HOBUIHOCTHU
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B IOJATOTOBKE K MPAKTUYECKOH
NEeSITETHHOCTH 110 MHOTHUM HaIPaBJICHUSIM.

Llenb ocBOEHMSI MpOrpaMMBbl yueOHOT0 Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE 00yUEHHS
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYUYAIOMIMXCS uYepe3 0OecleueHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIOJIBb30BAaHUS CUCTEMAaTHUYECKUX T'€OMETPHUUECKUX 3HAHUHM U
JecTBUH, crienu(pUUHBIX T€OMETPUH, BO3SMOXHOCTH YCIIELTHOTO MPOI0JDKEHHs 00pa30BaHus Mo
CHENHUATBHOCTSM, HE CBS3aHHBIM C MIPUKJIATHBIM HCITOJIb30BAaHHEM T€OMETPHH.

[Iporpamma mo reomeTpur Ha 0a30BOM YpOBHE NpeAHA3HAYEHA JUIA OOYYaIOIIMXCS
CpeIHeW IIKOJIbI, HE WCIBITHIBABIIMNX 3HAYUTENBHBIX 3aTPYJAHEHHH Ha YPOBHE OCHOBHOTO
obmiero obpaszoBanus. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YPOBHE JIOJDKHBI OCBOWTH
o0mye MaTeMaTHYeCKUe YMEHHUsI, CBA3aHHbIE CO CHEIM(PUKON T€OMETPUM U HEOOXOIUMBIE IS
KHU3HH B COBpeMEHHOM o01ecTBe. Kpome 3Toro, OHM UMEIOT BO3MOKHOCTh U3yYHTh F€OMETPHUIO
Oonee ri1yOo0Ko, eclii B JaJIbHEHIIeM BO3ZHUKHET He0OXOAUMOCTh B T€OMETPUYECKUX 3HAHMSX B
npodeCcCHOHATBLHOMN 1eATETbHOCTH.

JlocTrkeHHe el OCBOEHUS IPOrpaMMbl 00€CIIEUNBACTCS PELIEHHEM COOTBETCTBYIOIIMX
3agad. [IpuoputeTHbIMU 3aauaMi OCBOeHHUA Kypca «I eomeTpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax sBJISIOTCS:



e (opMupoBaHME NPEACTABICHUS O TE€OMETPUM KaK YacTU MHMPOBOM KYJIbTYphl U
0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOIUM MUDPOM;

e (opMupoBaHHME TPEACTABICHUS O MHOTOTPAaHHUKAX M TellaX BpPALICHUS Kak o
BOKHEHIINX MAaTEMAaTUYECKUX MOJIENSAX, MO3BOJSIONIUX OMHUCHIBATH M M3y4aTh pa3HbIC
SBJICHUSI OKPY’KAIOLIETr0 MUPA;

e (opMupoBaHHE YMEHMs pACIO3HABaTh Ha 4YEPTEXKax, MOJCIAX M B PEaJIbHOM MHUpE
MHOTOTPAaHHHMKH U TeJla BpaIlleHHS,;

e OBJIQJICHWE METOJaMHU pEUIeHHs 3aJad Ha IOCTPOCHMS Ha H300pakeHHsIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opMupoBaHHE yMEHHsS ONEPUPOBATH OCHOBHBIMH IOHATHUSMH O MHOTOTPAHHUKAX U
TeJIaX BpAIllEHUs U UX OCHOBHBIMH CBOICTBaMU;

e OBJIQJICHUE AJITOPUTMAMHU PELICHUS OCHOBHBIX TUIOB 331a4; (OpMHUpOBAHHE yMEHUS
IOPOBOJIUTH  HECIOKHBIC  JIOKA3aTeNbHBIE  pACCY)KICHHS B  XOJA€  peIICHUs
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJCPKAHUEM;

® pa3BUTHE MHTEIUIEKTYaJbHBIX M TBOPYECKUX CHOCOOHOCTEH  OOydarolmmxcs,
MO03HABATEIBHON aKTUBHOCTH, UCCIIEAOBATEILCKUX YMEHUH, KpUTHYHOCTH MBIIIUICHUS;

e (opmupoBaHue (DPYHKIMOHAIBHOM TPaMOTHOCTH, PEJIEBAHTHOM TIE€OMETpUHU: YMEHUE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAlMsIX W NpPU W3YYEHUH JPYTUX YYEOHBIX INPEIMETOB,
IPOSIBICHUS] 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYIMpPOBATH HX Ha S3bIKE
TeOMETPUH ¥  CO3/1aBaTh T'€OMETPHUYECKHE MOJENH, NPUMEHSITh OCBOCHHBIN
reOMETPUYECKU ammapar JUlsl peleHHs NpPaKTUKO-OPUEHTHUPOBAHHBIX —3a/ad,
UHTEPIPETHPOBATH U OIICHUBATH IOJYYCHHBIC PE3yJIbTaTHI.

OTnu4UTeNbHOM 0COOEHHOCTBIO POTrPAMMBI SIBJISIETCS BKIKOYEHUE B KYpPC CTEPEOMETPUU

B Haualle €ro W3yYeHHWs 3a/ad, pellaeMblX Ha YpPOBHE WHTYWTHUBHOTO TIO3HAHWA, H
ornpeneN€HHbIM 00pa3oM OpraHu30BaHHAs paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTHUMYJIHUPYET TPOTEKaHHE WHTYUTHBHBIX
IPOILIECCOB, MOTUBUPYET K JJAJIbHEHIIEMY U3YUEHHIO TTpeIMeTa.

[Ipenmourenue OTHAETCS HAMIAIHO-KOHCTPYKTUBHOMY METONY OOY4YeHHs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTHUYECKOM
NeSITeTbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX NPEACTABICHUH Yy YydYalmIuxXcsi B  Kypce
CTEpEOMETPUH MPOBOJIUTCA 3a CUET peleHHs 337a4 Ha CO3/l1aHHe MPOCTPAHCTBEHHBIX 00pa30B U
33/1ad Ha OINEpPUpPOBAHUE NPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpa3za MPOBOAUTCS C
OTIOPOi Ha HAIISITHOCTh, a OTIEPUPOBAHUE 00pPa30M — B YCIOBUSAX OTBJICUEHHS OT HAIJIIHOCTH,
MBICIIEHHOTO U3MEHEHHSI €r0 HCXOTHOTO COICPIKaHUSI.

OcHoBHBIE conepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kjaccax:
«MHororpanHuKn», «IIpsMbie U MIOCKOCTH B MPOCTpaHCTBeY, «Tenma BpameHus», «Bekropsr n
KOOPJMHATHI B MpocTpaHcTBey. DopMupoBaHue JOrHUECKUX YMEHUH pacipeaessieTcss He TOJIbKO
MO0 COJEp)KaTeIbHBIM JIMHUSIM, HO M TI0 TroJaM OOy4YeHHss Ha YpPOBHE CpeaHEro oOIIero
o0Opa3oBaHusl.

Conepxanne 00pa3oOBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueil mporpamMmsbl, pacrpeae’aEHHbIM 0 TogaM 00yUueHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
YTOOBl  OBJAJICHUE T'EOMETPUYECKMMH TOHATHUSMH ¥ HaBBIKAMH  OCYIIECTBIIIOCH
MOCJIEI0BATENIbHO U IOCTYNATENbHO, C COOJIIOJICHMEM NPUHIMIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKITIOYAIINCH B OOIIYI0 CHCTEMY I'€OMETPUIECKUX TPEACTABICHUH 00yJaromuxcs,
pacumpsis ¥ yriayosnsis e€, o0pas3ysi IpOYHbIe MHOXKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reomerpun orBoautcs 2 yaca B Hegento B 10 kinacce u 1 yac B Hegento B 11
KJIacce, BCero 3a JiBa roga o0ydenus - 102 yueOHbIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBO. [loHsATHE
00 aKCMOMaTHYECKOM IIOCTPOEHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3anMHOe pacnosioeHue NpsIMbIX B IIPOCTPAHCTBE: NIEPECEKAIOIIMECS, NTapaJlIeIbHbIE U
CKpeluMBamoIuecs npsaMble. IlapamienbHOCTs NPSIMBIX M IUIOCKOCTEM B IIPOCTPAHCTBE:
napajuleJbHble TpsMbIE B IPOCTPAHCTBE; MApPAJJIEIIBHOCTh TPEX NPSMBIX; MHapaIeIbHOCTh
OPSIMOM M IUIOCKOCTH. YIJIBI C COHAIPABJICHHBIMH CTOPOHAMM; YroJdl MEXIy MNpSMBIMU B
npoctpaHcTBe.  [lapannenbHOCTh  IJIOCKOCTEW:  MapajulesibHbIE  IUIOCKOCTH;  CBOMCTBA
napaieNbHbIX m1ockocTel. [Ipocreiine npocTpancTBEHHbIE (PUIYPBl Ha MJIOCKOCTU: TETPadIp,
KyO, mapauieNenuIie ], MOCTPOSHNE CEYCHUH.

[lepnieHUKYIApPHOCTS NPSAMOM M IUIOCKOCTH: IEPHEHIAUKYJIAPHBIE IpsSMBIE B
IPOCTPAHCTBE, MpsMbIE NapajuleJbHblE M MEPIEHIUKYISIPHbIE K IUIOCKOCTH, IPU3HAK
NEPIEHIUKYIIPHOCTH TPAMOM M IUIOCKOCTH, TE€OpeMa O TPAMON IEPHEHAUKYISIPHON
IUIOCKOCTH. YTJIBl B NPOCTPAHCTBE: Yrojl MEXAY NPSIMOW M INIOCKOCTBIO; ABYI'PAaHHBIM Yrod,
JUHENHBINA yron AByrpaHHoro yria. [lepneHaukyiasp U HaKJIOHHBIE: PACCTOSIHUE OT TOYKH IO
IUIOCKOCTH, PAacCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMs (UIyphl Ha IIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEH: IIPU3HAK MIEPIEHIUKYISIPHOCTH IBYX ILUIOocKocTer. Teopema
0 TPEX NMEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTbl MHOTOIDAHHHUKA, BBIIYKJIBIE U
HEBBIMYKJIble MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yronbHasi mpusma; rpaHu
U OCHOBaHMS NMPHU3MBbI; MIPsIMasi U HaKJIOHHAs IPU3MbI; OOKOBAst M TOJIHAsl TOBEPXHOCTh MPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuieNenuIe] U ero cpoicrsa. Ilupamuaa: n-yronpHas
nupamMpia, TpaHM W OCHOBAHHWE NHpaMHbl, OOKOBas W MOJHAs IOBEPXHOCTb MUPAMUJIbI;
IpaBWIbHAasg M Yyceu€HHas MNHpamMuaa. OJIEMEHTbl MNpuU3Mbl W mnupamuabl. [IpaBunbHbIE
MHOTOTPaHHHMKU: MOHITHE NMPABUIBHOIO MHOTIOIDAaHHUKA; NpaBUibHAs MpU3Ma M NPaBUIIbHAs
NUpaMKJia; MpaBUiIbHAas TPEyroibHas MUpamMuaa U MpaBWIbHBIN TeTpasap; kyO. [IpeacraBnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJAeKa’Ap M Hukocadap. CedeHus NpuU3MBl U
NUPAMHU/IBI.

CuMmMeTpuss B NIPOCTPAHCTBE: CUMMETPHUsSI OTHOCUTEIBHO TOYKH, IMPSAMOM, MIJIOCKOCTH.
DneMEeHThl CUMMETPUU B TMpaMuiax, Napaieienuneiax, IpaBUIbHbBIX MHOTOTpaHHUKAX.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&Opa, 1uaroHaiu, yribl. [lnomans 60koBoi
MOBEPXHOCTU M TOJHOM MOBEPXHOCTH MPSMOM MPHU3MBI, IJIOLIAJAb OCHOBAHWW, Teopema O
OOKOBOW TMOBEPXHOCTH NpsMON mpu3Mel. [lnomans GOKOBOM MOBEPXHOCTH U TOBEPXHOCTH
MPaBWIBHON NMHUpamMuAbl, TeopeMa O IUloum@aau yceuéHHo mnupamunbl. [loHsTHe 006 00BEME.
O06BEM nupamMubl, IPU3MBI.

[Tono6ubie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOMIAASMH TOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

11 KJIACC

Tesa BpaleHus

[{umuHaapudeckass TOBEPXHOCTh, OOpa3yroIUe MIIMHIAPUYSCKONH TOBEPXHOCTH, OCh
WIMHAPUYECKON MoBepxHOCTH. L{MauHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
OCh; TUTIOIIAh OOKOBOW U TTOJIHOW MTOBEPXHOCTH.



Konnueckasi MmMoBepXHOCTb, OOpa3yrollue KOHUYECKOH IMOBEPXHOCTH, OCh M BEpIIMHA
KOHMUYeCcKoW mnoBepxHocTH. KoHyc: ocHOBaHMe M BepuIMHA, oOpa3yroollas U OCh; IIOLIAJb
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.

KomOuHnanmu Tten BpalleHuss U MHOTOTPAaHHUKOB. MHOrOrpaHHUK, ONHCAHHBIM OKOJIO
cdepsr; chepa, BOUCaHHAs B MHOTOTPAHHUK, HJTM TEJIO BPAIICHUSI.

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

[TonoGuble Tema B mpoctpaHcTBe. COOTHOIICHHST MEXAY IUIOMIAIIMH IMOBEPXHOCTEH,
00BéMaMu ITONOOHBIX TEI.

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

BexkTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha mockocTy U B IpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHO)KEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TpEM HEKOMIUIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Penenue 3anay, CBI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEMCTBHUI C BEKTOpaMHU.
IIpsmMoyrosnbHas cucremMa KOOpAMHAT B IpocTpaHcTtBe. KoopaumHatel Bekropa. IIpocreiimme
3aJaud B KOOpIMHATaXx. Yroa Mexay BekTopamu. CKalsipHOE NPOU3BEINCHHE BEKTOPOB.
Boruncnenue yrioB MexAy MNpSMBIMH U IUIOCKOCTAMHU. KoOpauHATHO-BEKTOPHBIA METOJ HpU
pELIEHNN TEOMETPUYECKUX 3a/1ay.



IIVTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Ppe3yNbTAaThl OCBOCHHS IMpOrpamMmbl yueOHOro mnpenmera «MaTemaTHKa
XapaKTEepPU3YIOTCA:

I'paiknanckoe BocnnuTaHue:

c(OPMHUPOBAHHOCTBIO TPAXKIAHCKOW TMO3UIMM OOYdYaIOUIerocss KaK AakTHBHOTO U
OTBETCTBEHHOT'O 4JIEHAa POCCUMCKOrO OOIIeCTBa, MPEACTABICHUEM O MaTeMAaTHUYECKUX OCHOBAaX
(YHKIMOHUPOBAHUS DPA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKAaHCKOTO OOIIecCTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCIHCTBOBATH C COLMAIbHBIMU HHCTUTYTAMH B
COOTBETCTBUH C UX (QYHKIMSAMU M Ha3HAYCHUEM.

IlaTpuoTnyeckoe BocIMTaHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKIaHCKOW MIAEHTUYHOCTH, YBAXKEHUS K IPOILIOMY
U HACTOSILIEMY POCCHUHCKOM MaTEMaTUKH, LIEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHUCKOM MAaTEMAaTHYE€CKOM IIKOJIbI, K HCIOJb30BAHUIO ITUX
JOCTHIKEHUH B IPYIUX HayKaX, TEXHOJIOTHIX, Cepax IKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHMEM JIyXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoja; chHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOT0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>)KECHUM HAyKU U JEATEIbHOCTBIO YYEHOrO; OCO3HAHHMEM JIMYHOIO BKJIAJa B IIOCTPOEHUE
YCTOHYHBOTO OyYIIEroO.

JcTeTHYecKoe BOCIIUTAHUe:

ACTETUYECKMM  OTHOLIEHHMEM K  MHPY, BKJIKOYas OCTETHUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIIeHUH, pacCykIE€HUH; BOCIPUUMUYHUBOCTBIO K
MaTE€MaTUYECKUM aCleKTaM pa3IudyHbIX BUJIOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTHIO YMEHHS TPHUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310poBOTO U Oe3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/J0POBBIO
(3mopoBoe muTaHue, cOATaHCHUPOBAHHBIA PEKUM 3aHATHH M OTHAbIXA, peryispHas Quandeckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JEATEIbHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHWEM IIEHHOCTU TPYAOIIOOUS; WHTEPECOM K pa3IMyHbIM
chepam npodhecCHOHATBHON AESITeNTbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U €€ MPHIIOKEHUSIMU,
YMEHHUEM COBEpILATh OCO3HAHHBIN BBIOOp Oyayliel npodeccu U peaan3oBbIBaTh COOCTBEHHBIE
’KU3HEHHbIE IIJIaHbl; FOTOBHOCTHIO M CIOCOOHOCTBHIO K MaTeMaTH4YeCKOMY OOpa30BaHMIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH >KU3HU; T'OTOBHOCTHIO K AKTHBHOMY YYacTHIO B
PELICHUH IPAKTUYECKUX 3a]]a4 MATEMaTH4YE€CKOM HAPaBJICHHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBHIO 3KOJIOTUYECKOW KYNIbTYpbl, NMOHUMAaHHEM BIUSHUS COLHUAIbHO-
HDKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSHHME MPUPOJHOM U COLMAIBHOW Cpeabl, OCO3HAaHUEM
JI00aNbHOTO  XapakTepa JKOJOTMUYECKUX  MpoOsieM; OpueHTalued Ha  [pUMEHEHHe
MaTeMaTHYECKUX 3HAHUN JUIS pelleHHsl 3a7ad B O0JIaCTH OKPYXKAIOUIeH Cpelbl, MIIaHHPOBAHUS
ITOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUI ISl OKPYKAIOLIEN CPEJIbl.

IleHHOCTH HAYYHOI'0 MO3HAHUA:

c(OpMUPOBAHHOCTHI0O MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOUN MPAKTUKH, TOHUMaHUEM MATeMaTHYECKOW HAyKH KakK CQepbl
YEJIOBEUYECKOU NIEATEIbHOCTH, ITANOB €€ Pa3BUTHUS M 3HAYMMOCTH Ul Pa3BUTHUS LIUBWIM3ALUN;
OBJIAJICHUEM SI3BIKOM MATEMAaTUKM M MATEMATHUYECKOW KYJIbTYpOM Kak CpPEICTBOM IO3HAHHUS



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

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHHUS MTPOrPaMMBI ydeOHOTO TipeameTa «MaTemMaTHKay
XapaKTEpU3YIOTCS ~ OBJAJICHUEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHbIMU  OeliCEUsMU,
VHUBEPCANbHbIMU —~ KOMMYHUKAMUBHBIMU — OCUCMEUAMU,  YHUBEPCANbHOIMU — De2YIAMUGHbLMU
oelicmeusmMu.

1) Vuusepcanvhvle noznasamensmsle oeticmeus, obecnevusaiom Gopmuposarue 6a308uix
KOZHUMUBHBIX NPOYECCO8 00VUAIOWUXCS (0CBOEHUE MemO0008 NO3HAHUSL OKPYIICAIOWe20 Mupd,
npUMeHeHUe J102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

Ba3oBbie JlornuecKue AeiiCTBHUs:

® BBIABIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHSITHIA, OTHOIICHWUH MEXIYy TOHATHSIMH, (DOPMYIHPOBATH OMPEICIICHUS TOHSITHN;
YCTaHABJIMBAThH CYIIECTBCHHBIN MPU3HAK KJIACCH(HUKAIMN, OCHOBAHHS JIJIsi 0000ICHHUS
Y CpaBHEHUS, KPUTEPUH TIPOBOIUMOTO aHATIN3A;

® BOCIPUHHMATH, (OPMYTUPOBATh U MPEOOPA30BBIBATH CYKICHHS: YTBEPAHUTEIBHBIC U
OTPHIIATENIbHBIC, CIMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIC;

® BBIABIIATH MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKACHHSX; IpEAaratb KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEH M MIPOTHBOPCUHIA;

® JleNaTh BBIBOJIBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHKH, JACTYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

® TPOBOJUTH CAMOCTOSTENBHO JOKAa3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHHH (TIpsSMBbIe
U OT TPOTUBHOTO), BBICTPAMBATh AaAPrYMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXJICHUS U BHIBO/IBI,

e BBIOMpaTH CrocoO pemieHus y4eOHOUW 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
peleHus, BbIOUpaTh Haubomee MOAXOMSAIMUNA ¢ YIETOM CaMOCTOSTENLHO BBIJEICHHBIX
KPUTEPUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

® UCHOJB30BATh  BONPOCHI  KAaK  HWCCIEAOBATENBCKUN  WHCTPYMEHT  TO3HAHUS;
dbopMynupoBaTh BOIPOCHI, PUKCUPYIOLINE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, aPTyMEHTHUPOBATH CBOK TIO3HIIHIO,
MHEHHUE;

® TPOBOJIUTH CAMOCTOSITENIFHO CIUIAHWPOBAaHHBIA OKCIEPUMEHT, HCCIEAOBAaHUE TI0
YCTAHOBIICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOTO OO0BeKTa, SBICHUS, IpoIecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OOBEKTaMH, SBICHUSMU, MPOIIECCAMU;

® CcaMOCTOATENbHO (opMynHpoBaThb OO0OOIIEHHS U BBIBOABI IO  pe3yjbTaTam
NPOBENEHHOTO HAOIIOJICHHS, UCCIIEIOBAHMS, OIEHHBATH IOCTOBEPHOCTh MOTYYESHHBIX
pe3yNIbTaTOB, BEIBOJIOB U 0000IICHMIA;

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

Pabora ¢ nnopmanmeii:

® BBUIBIATH AePUINTH HHPOPMALINH, TaHHBIX, HEOOXOAUMBIX JIJIsl OTBETa Ha BOMPOC U
JUTSL PEeUICHUS 3a1auu;

e BBIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3NIUYHBIX THIIOB, AaHAIW3UPOBATH,
CUCTEeMATHU3UPOBATh U HUHTEPIPETUPOBATH WH(POPMAIUIO PA3IUYHBIX BUAOB U (POpM
NPEICTaBIICHHUS;



2)

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

OLICHUBATh HAAEKHOCTh HMH(POPMALMM IO CAMOCTOSITEIBHO COPMYIUPOBAHHBIM
KPUTEPUSM.

Yuueepcanvuvie kommynukamuegnwle oeticmeus, odecneyusarom c@opmuposanHoCms

COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oo0menue:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHS B COOTBETCTBUH C YCIOBUSIMHU U IEIISIMU
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BBIPAKaThb CBOI0 TOYKY 3PEHHUSI B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIICHUs 3a1a4d, KOMMEHTUPOBATh
IIOJIYYECHHBIH pe3yibTaT;

B X0/ 00CYKJIEHHs 331aBaTh BOIPOCHI 0 CYLIECTBY 00CYKAaeMOM TeMBI, IPOOJIEMBI,
pelmaeMoi  3aJadd, BBICKa3blBaThb MJAEH, HALEJICHHBIE HAa IIOMCK PELICHUs;
COMOCTABJIAITh CBOU CYXKIEHHUS C CYXACHHUAMHU JPYIMX YYaCTHHUKOB JHAaJIOra,
0oOHapyKUBaTh Pa3IMuue U CXOJCTBO MO3ULHIL; B KOPPEKTHOH dopme GpopMyInupoBaTh
pa3HoIIacusi, CBOM BO3PAKEHMUS,;

IIPEJICTABIISITh PE3YNIbTAThl PELICHUs 3a/laui, SKCIEPUMEHTA, UCCIEA0BaHUs, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpAaTh (popMaT BHICTYIUICHUS € Y4ETOM 3a7ay Ipe3eHTAUH U
0COOEHHOCTEHN ayAUTOPHH.

CorpyannuecrBo:

NOHMMATh U MCHOJb30BaTh INPEUMYIIECTBA KOMAHJIHOM M MHAMBUAYaJIbHON paOOTHI
OpU pelleHuH Y4YeOHbIX 3ajay; MPUHUMATh LElIb COBMECTHOW JESTEIbHOCTH,
IUIAaHUPOBaTh OPraHMU3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHIbI PadoT,
JIOTOBapUBaThCs, OOCYXKJaTh IMpolecc W pe3ylnbTaT padoThl; 000011aTh MHEHHUS
HECKOJIBKUX JIIOCH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboTsl (00CykaeHHUs,, 0OOMEH MHEHUH, «MO3TOBbIE
HITYPMbI» W UWHBIE); BBINOJHATH CBOIO 4YacTb pabOThl UM KOOPAMHHUPOBATH CBOU
JeMCTBUS C IPYTHMH YICHaMU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaja B OOIIMIA
IPOAYKT MO KPUTEPHUAM, CPOPMYIHMPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHSL.

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

COCTaBJIATh IUIaH, AJITOPUTM PELICHUs 3a/1a4M, 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 pe3ylbTaToOB; BIAAETh CHOCOOAMHU
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, JAHHBIX, HAMIEHHBIX
OomMOOK, BBISBIICHHBIX TPYIHOCTEH;

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

IMPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC



OnepupoBarh MOHATUSAMH: TOUYKA, MPsAMasi, INIOCKOCTb.

[TpuMeHSTh aKCHOMBI CTEPEOMETPHH M CIEACTBUS M3 HUX MPH PELICHUU T€OMETPUUIECKUX
3ajad.

OnepupoBaTh MOHATHSAMHU: MAPAJUICIBHOCTb W TMEPIEHIAUKYISIPHOCTh MNPSAMBIX U
IIJIOCKOCTEH.

KnaccugunupoBars B3auMHOE pacloI0kKEeHNE MPSAMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTb NOHATHUAMHU: JIBYTPAaHHBIA Yroj, TpaHU JABYIPaHHOTO Yyria, pedpo
JBYTPaHHOIO yIJia; JUHEHHBINA yrojl ABYIPaHHOTO YIJIa; TpajgycHas Mepa JBYrPaHHOIO yria.

OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BBIYKJIBIA M HEBBITYKJIBI MHOTOTPAaHHUK,
3JIEeMEHThl MHOTOTPaHHUKA, IPABUIIbHBIM MHOTOTPaHHUK.

Pacnio3naBate OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (MHMpaMuja; MPU3Ma, MPSMOYTOIbHBIN
napasuienenumnes, Kyo).

KnaccudumupoBath MHOTOTpAaHHUKH, BBIOMpass OCHOBAaHUSA JUIS  KJIACCU(UKAINU
(BBIMTYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHHUKHU; TPABUJIbHbIE MHOTOTPAHHHMKH; TMPSMBIE U
HAKJIOHHBIE TIPU3MBI, TapajlIeICIUIIEIb]).

OnepupoBaTh MOHATUSAMU: CEKYIas TUIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBSICHATH NPUHIMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3YsI METO/L CIIE/I0B.

Ctpouth ceueHuss MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBITIONHATH (BBIHOCHBIE) IJIOCKHE
YEpTEXKH U3 PUCYHKOB NPOCTHIX 0OBEMHBIX (QUTYDP: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaxOXACHHE TEOMETPUYECKHMX BEIMYMH 1O oOpasuaMm WiId
QITOPUTMaM, TPHUMEHSS HM3BECTHBIC AHAIMTHYECKHE METOJbl NPU PEHICHWH CTaHAapTHBIX
MaTeMaTHYeCKUX 3aJlad Ha BBIYHUCICHHE PACCTOSHUN MEXAy JBYMs TOUKaMH, OT TOYKH [0
IPSIMOM, OT TOYKH JI0 TUIOCKOCTH, MEXKTy CKPEIIUBAIOIIMMUCS TPSMBIMH.

Pemate 3amaun Ha HaxoXJIEHME TIEOMETPUYECKMX BEIMYMH IO oOpaslaMm HIu
QITOPUTMaM, TPHUMEHSS HM3BECTHBIC AHAIMTHYECKHE METOJbl TPU PEHICHWH CTaHAapTHBIX
MaTeMaTHYeCKUX 3aJjady Ha BBIYMCICHHE YIJIOB MEXIY CKPELIMBAIOIIUMUCS MPSIMBIMH, MEXKIY
NPSIMOH 1 TTOCKOCTBIO, MEXK]Ty TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbruucnate 00bEMBI 1 TUIOIIAAM TOBEPXHOCTEH MHOTOIpaHHMKOB (TMpU3Ma, MUpaMuia) ¢
npuMeHeHHeM (GOpMyl; BBIYHCISITH COOTHOIICHHSI MEXIY IUIOMAASIMHA TIOBEPXHOCTEH,
00BEMaMu MOAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTh TOHSATHSIMU: CHMMETPHS B MPOCTPAHCTBE;, IIEHTP, OCh M IUIOCKOCTh
CUMMETPUHU; IEHTP, OChb U TNIOCKOCTh CHMMETPHUH (PUTYPBI.

W3Bnekath, MpeoOpa3oBBIBaTh U UHTEPIPETHPOBATH WH(GOPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpruuecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

[MpumensaTp Teomerpuueckue (akTbl Ui pPENICHHS CTEPEOMETPHYECKUX — 3ajad,
IPENOoiaraloliuX HECKOJIBKO IIaroB peIleHUs, €ClIH YCJIOBUS NPUMEHEHMs 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHATh TpoOCTEHIIME MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PEIIEHUU CTEPEOMETPHUUECKHX 3a/1ay.

[TpuBoAMTE mNpUMEpPHl MaTEeMaTHUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U HKU3HH,
pacro3HaBaTh MPOSIBIIEHNE 3aKOHOB T'€OMETPUH B HCKYCCTBE.

[TpuMeHATh TOMyYEeHHBIE 3HAHUS HA MPAKTUKE: aHAIM3HPOBATH PEAIbHBIE CUTYallUd U
OPUMEHSATh  HM3YYCHHBIE TIOHATHS B  TPOIECCe IOWCKA  PEIIeHUS  MaTeMaTHYECKH
chopMyITMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEANbHbIE CHTyallUd Ha S3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJETU C HCIOJB30BAaHHEM T'€OMETPUYECKUX TMOHATUNH U TEOpeM,
anmapara anreOpbl; penaTh NpakKTUIECKUe 3aauu, CBI3aHHbIE C HAXOXKICHUEM I'eOMETPUYECKIX
BEJIMUMH.

11 KUIIACC



Onepuposatb MOHATHSAMH: LWIAHPUYECKas IIOBEPXHOCTb, oOpasyromue
WIMHAPUYECKON MOBEPXHOCTH; IIMIIMH/IP; KOHUYECKasi IOBEPXHOCTh, 00pa3yroIne KOHNIECKOH
HOBEPXHOCTH, KOHYC; Chepruueckas HOBEPXHOCTb.

Pacno3naBate Tena BpameHus (IWIMHAP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOJIyYEHUS TEJl BPALLEHHUS.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSAMU: INAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA CETMEHTA;
LIApOBOM CJIOM, OCHOBAHHUE LIAPOBOTO CJIOSI, BBICOTA LIAPOBOTO CJIOS; LIAPOBOM CEKTOP.

Boeruncnsate 00BEMBI U TUIOMIAIM TOBEPXHOCTEH TEN BpalleHUsl, TEOMETPUICCKUX TNl C
IpUMEHEHHEM (OpMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHK, BIUCAHHBIA B c(epy M ONMHCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAaHHUK HJIM TEJIO BpaIEHUS.

BbluncnsaTe COOTHOLIEHUS MEXIYy IUIOLIaJIMU MOBEpPXHOCTEH M 00bEMaMU MOJOOHBIX
Tel.

N300paxarh u3yuyaemble (UIYpbl OT PYKM U C HPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BbInosiHATE (BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB IPOCTHIX OOBEMHBIX (PUTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTh CEYECHHUs TeJl BPaIllCHUs.

W3BnexaTh, HHTEPIPETUPOBATh U MPEOOPA30BBIBATE WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, npeicTaBIeHHYIO Ha YepTeKaxX U PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE NEHCTBUS CIIOKEHHSI BEKTOPOB, BBIUNTAHUS BEKTOPOB M YMHOXXEHHUS BEKTOpa
Ha YUCI0, OOBSICHATh, KAKUMHU CBOMCTBAMU OHH 00J1aJatoT.

[TpuMeHATH paBUIIO NapajlIeeuIea.

OnepupoBaTh MOHATUSAMHU: JE€KAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJl MEXKIY BEKTOpPaMHM, CKaJspHOE
IIPOU3BE/IEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHbBIE BEKTOPHI.

HaxoauTs cyMMy BEKTOPOB U MPOU3BEJEHUE BEKTOPA Ha YKMCIIO, YTOJ MEKIY BEKTOPAaMU,
CKaJISIpHOE MPOM3BEIEHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IVIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOpAMHAT.

[TpumensTh reoMmerpuueckue (akTbl [ PELIEHUS CTEPEeOMETPUYECKHX — 3ajad,
IIPEIIOJIArat0IIMX HECKOJIBKO IIar0OB PELIEHMs, €CIIU YCJIOBUS NPUMEHEHHUS 3aJaHbl B SIBHOU
dbopwme.

Pemats npocreiinye reoMeTpUuueCKre 3aa4i Ha NPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
MeTo/a.

Pemate 3amaun Ha J0Ka3aTENbCTBO MATEMAaTHMUECKUX OTHOIIEHMH U HAXOXACHUE
F€OMETPUUECKUX BEIUYMH MO 00pa3lamM WM aJIropuTMam, IPUMEHSsST U3BECTHbIE METOJbI MpHU
PELIEHNN CTaHIaPTHBIX MaTEMaTHYECKHX 3ajad.

[TpuMeHsTh TpoCTeiline MPOorpaMMHBIE CPEICTBa U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPH PEILIEHUHU CTEPEOMETPUUECKHX 3a/1a4.

[IpuBoauTh, TpHUMEpPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEW B TMpUPOAE U JKU3HH,
pacro3HaBaTh MPOSIBIIEHNE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsTh TONyyeHHbIE 3HAHUS Ha MPAKTUKE: aHAJM3UpPOBATh PEajbHbIE CUTYallMd U
IPUMEHATh  M3YYEHHBIE TIOHATHUA B  IIPOLECCE IOMCKA PELIEHUs  MaTeMaTU4eCKU
c(OpMyIHPOBAHHOW MPOOIEMbI, MOAEIUPOBATh pPEAIbHbIE CUTyallUd HA S3bIKE TI'€OMETPHH,
UCCJIE0BATh MOCTPOEHHBIE MOJAEIN C HCIOJb30BAaHUEM TI'€OMETPUUYECKUX IOHATUH U TEOpEM,
anmapara anreOpbl; penaTb IpakTHIECKUE 3a7aui, CBA3aHHbIE C HAXOKAECHUEM IeOMEeTPUYECKUX
BEJIMYHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
KoJsn4yecTBo 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NPOrpamMMbl Bcero 06H TPOTLHBIC %aKTquCK"e o0pa3oBaTte/ibHbIC
padoTbI padoTbl pecypes
bubnunoreka LIOK
! Baenenne B crepeomerpuio 10 https://m.edsoo.ru/1c209e37
5 [IpsiMble ¥ IITOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnoreka [JOK
[MapamienbHOCTh MPSIMBIX H TIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [TeprieHAMKYASAPHOCTD NPAMBIX U 12 bubmmoreka [JOK
IIOCKOCTEN https://m.edsoo.ru/1c209e37
bubnuoreka [IOK
4 VYrubl MeXAy MPSAMBIMU U IUIOCKOCTSAMH 10 1 hitps:/m.edso0.ru/1c209e37
bubnuoreka [{OK
° Mrororparitii 1 . https://m.edso0.ru/1c209e37
N bubmuoreka [IOK
6 OOBEMbI MHOTOTPAHHHKOR o . https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeueHUs], pACCTOSIHUS U YTJIbl 4 1 bubmorexa HOK
P ' P yr https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0
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11 KJIACC

KoaunyecTBO yacon DJIeKTPOHHbBIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 06PA30BATEIBLHBIE
paGoThI patoThI pecypesI
bu6mmoreka [IOK
1 Tena spamers 12 https://m.edsoo.ru/1c209e37
" bubnuotexa [JOK
2 OOnEmb TeN S 1 https://m.edsoo.ru/1c209e37
bubmuorexa [JOK
3 BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 hitps://m.eds00.ru/1c209e37
4 [ToBTOpenue, 06001ICHNE, 7 1 bubmuoreka [JOK
CHCTEMATU3ALMS 3HAHUI https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME
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INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
No Kosaun4yectBo yacos Jlara DJIeKTpOHHbIe U (pPOBbIE
n Tema ypoka o0pa3oBaTeJIbLHbIC
w/n yp Beero Konrpoabubie IIpakTuueckue wayenus p
padoTbI padoThbI pecypchl
OCHOBHBIE TIOHATHSI CTEPEOMETPHU:
TOYKa, IpsiMast, TUIOCKOCTb,
npoctpaHcTBo. IIpaBuia
1 1/1506 I;)KGHI/IH HapI/IC Kax: 1 Bubmuorexa HOK
P pHcyHiax: https://m.edsoo.ru/aecc77cd
M300paKeHHS TNIOCKOCTEH,
napaieIbHbIX MPSAMBIX (OTPE3KOB),
CepeIMHbBI OTPE3KA
TousTus: mepecexaroniuecs
2 IUIOCKOCTH npe eceKaIIi)I necst 1 Bubmorexa IOK
» 11ep m https://m.edsoo.ru/2d8a9c99
npsiMasi ¥ TJI0CKOCTh
TousTus: mepecexaroniuecs
3 IIIIOCKOCTH npe eceKaIIz)I necst 1 Bubmorexa HOK
> 6P - https://m.edsoo.ru/db685e73
npsiMasi ¥ TII0OCKOCTh
3HAKOMCTBO C MHOTOTpaHHUKAMH,
M300pakeHHEe MHOTOTPAaHHUKOB Ha bubnuotexa [JOK
4 1 )
PHUCYHKaX, Ha IPOCKITHOHHBIX https://m.edso0.ru/a63959ed
yepTekax
HauanbHabeie cBeqeHus 0 KyOe u
5 HOAPaMUIE, UX Ia[BBé TKI/IZIMO el 1 Brbmuorexa LIOK
PaMHJIC, UX p p ACTH. https://m.edsoo.ru/b30dff38
CeueHust MHOTOTPAaHHUKOB
HauganbHble cBeneHNs 0 KyOe U
6 OUPaMUIE, UX 22113136 TKI/I?/IMO el 1 Brbmrorexa LIOK
PAMIIC, WX pasBep e https://m.edso0.ru/3d8ffd32
CedeHusi MHOTOTPAaHHUKOB
ITousaTHe 00 aKCHOMATHYECKOM
7 IIOCTPOEHUHU CTEPEOMETPHHU: 1 bubnmnorexa [JOK

AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

https://m.edsoo.ru/0cc5c4fe
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IToHsTHE 00 AKCHOMATHYECKOM
MOCTPOCHUU CTCPCOMCTPUU:

bubnunorexa LIOK

MapaJijiCJIbHBIC IJIIOCKOCTU

8 AKCHOMBI CTEPEOMETPUH H https://m.edso0.ru/239c8ch4
CJIEJICTBUS U3 HUX
[Tonarue 06 akCHOMAaTHYECKOM
9 MIOCTPOEHUU CTEPEOMETPHHU: bubmuorexa [JOK
AKCHOMBI CTEPEOMETPHHU U https://m.edso0.ru/65c6b106
CJIE/ICTBHS U3 HUX
[TonsiTre 06 akcCHOMaTHYECKOM
10 IIOCTPOEHUHN CTEPEOMETPUH: Bbu6moteka LJOK
AKCHOMBI CTEPEOMETPUH H https://m.edsoo.ru/258fc245
CJIEJICTBUS U3 HUX
B3anMHOe pacnioniokeHue npsmMbIxX
11 B [IPOCTPAHCTBE: MEepeCeKaroIuecs, bubnnorexa [JOK
napajie/ibHbIe U CKPEIIUBAIOIIHECS https://m.edsoo.ru/1a2520f6
psiMble
[TapannenabHOCTh NPSIMBIX U
p | ot s s Buniorsa LOK
https://m.edsoo.ru/93ad36b3
IIPOCTPAHCTBE; NapAJIIEIbHOCTD
TPEX NMPSAMBIX
[TapamienbHOCT IPSAMBIX U
13 IIJIOCKOCTEH B IIPOCTPAHCTBE:! bubmuoreka [IOK
[MapamienpHOCTH MPSAMOIT U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYriel ¢ cCOHanpaBJIEeHHBIMU bubnmnorexa [JOK
CTOpOHAMH https://m.edso0.ru/9f4071b9
15 Yron mexay npsiMbIMU B bubnuotexa [JOK
IPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsiMbIMU B bubnmnoreka [JOK
POCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapayieabHOCTB TUIOCKOCTEN: bu6muoreka [JOK

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

bu6nmoreka [IOK

18 IIOCKOCTEN https://m.edso0.ru/e504d656
o | Do e B 10K
' ’ https://m.edsoo.ru/4a28dc02
KyO, mapayuiesenumne/
20 [TocTpoenue ceueHuit bubmorexa HOK
https://m.edsoo.ru/1d434d0f
21 [TocTpoenue ceuenumii bubmmorexa LIOK
https.//m.edsoo.ru/ec26fe5d
KonTtponpsHast pabora o Teme
29 "[IpsiMbIe ¥ TIJIOCKOCTU B bubnnoreka [JOK
npoctpanctse. [lapanienbHOCTh https://m.edsoo.ru/9a0a9e56
MPSAMBIX U IJIOCKOCTEH"
23 magesoents neprenAp BuGmorera LIOK
) https://m.edsoo.ru/b19f6a5d
NpSIMBIE B IPOCTPAHCTBE
24 [psiMble mapasuienbHbIE U Bbu6mmoteka [JOK
NEePIEeHANKYISIPHBIE K MTIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 IIpsiMble mapasienbHbie U bubmuoreka [IOK
HEePICHAUKYIISPHBIC K MJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepnesauKyJIsIpHOCTH bubmmnoreka HOK
NpsSIMOH | TUTOCKOCTH https://m.edsoo.ru/f85bfc46
27 IIpu3Hak nepneHauKyIIpHOCTH bubmuoteka [IOK
IPSIMOM | TUIOCKOCTH https://m.edso0.ru/79165d15
o8 TeopeMma o npsmoi bubmuoreka [IOK
HEePICHIUKYISPHON TIIOCKOCTH https://m.edso0.ru/635c5087
29 Teopema o npsimoit bu6muoreka [JOK
MEPIEeHIUKYISIPHOM MIOCKOCTH https://m.edsoo.ru/bd3745f8
30 TeopeMma o npsmoit bubmuorexa [IOK
HEePICHIUKYISIPHON TNIOCKOCTH https://m.edsoo0.ru/7d18834b
31 [leprieHaUKYNISAp U HAKIOHHBIE: bu6muoreka [JOK

pacCToOdAHUC OT TOYKH OO0

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

[IepnieHauKYSp U HAKIIOHHBIE!
pPacCTOsIHUE OT TOYKH 10

bu6nmoreka [IOK

32 IUIOCKOCTH, PACCTOSTHUE OT MPSIMOMA https://m.edsoo.ru/66fefadd
JI0 IJIOCKOCTH
[lepnieHuKyIsAp ¥ HAKIOHHbIE:
33 paccTosiHuE OT TOYKH 10 bubmmoreka [JOK
IUIOCKOCTH, PACCTOSIHHE OT MPSMOI https://m.edsoo.ru/a5b7b8e3
JI0 IUNIOCKOCTHU
[leprienaAuKyYISAp ¥ HAKJIOHHBIE:
34 paccTosiHue OT TOYKH J10 bubnuoreka [IOK
IUIOCKOCTH, PACCTOSTHUE OT MPSIMOiA https://m.edsoo.ru/dbee22bc
JI0 IUJIOCKOCTH
35 VYIuibl B IPOCTPAHCTBE: YIOJl MEXAY bubnuoreka [IOK
IPSIMOH H TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIN yroJi, TMHEHHBIN yroi bubnuoreka [IOK
JIBYTPAHHOTO yTiia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroj, TUHEHHBINA yros bubmmnoreka HOK
JIBYTPaHHOTO yTiia https://m.edsoo.ru/c7c777ed
[TepneHAUKYIIPHOCTD MIOCKOCTEH:
38 NPU3HAK MEPICHANKYISIPHOCTH BH6H_HOTeKa LOK
IBYX MIOCKOCTEH https://m.edsoo.ru/ec3e2da3
[TepneHAUKYIIPHOCTD MIOCKOCTEH:
39 NPU3HAK MEPIECHANKYISIPHOCTH BH6H_HOTeKa LOK
IBYX MIOCKOCTEH https://m.edsoo.ru/ed9e2a8e
o | Moo mome B 10K
I[E VX nnochCTelial YAp https://m.edsoo.ru/ba75dc57
41 TeopeMa o TpEX MepHeHANKYIApax BH6H_HOTeKa IOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx neprneHaANKyIsIpax bubmuorexa [JOK



https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc

https://m.edsoo.ru/52188a7d

bu6nmoreka [IOK

43 Teopema 0 TpEx nepreH MKy Ipax https://m.edsoo.ru/9f246736
KonTtponbHas pabora mo Temam
44 "[leprieHAMKYIAPHOCTD HNPSIMBIX U bubmuorexa [JOK
wiockocteit" u "YTIbl MeX Iy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMU"
[TonsiTie MHOTOTPAaHHUKA,
HOBHBI MEHTBI
45 E/I(I:{O(l)“OFpE::H::{JiIGKae BBIMYKJIIbIE U bubmorexa HOK
’ https://m.edsoo.ru/2d24e873
HEBBIITYKJIBIC MHOTOTPAaHHUKH;
pa3BEépPTKa MHOTOTPAHHUKA
[Tpusma: N-yronpHas mpu3Ma; rpaHu
16 Y OCHOBAHUS NIPU3MBIL; IIpsAMast U Bbu6motreka [IOK
HaKJIOHHAS [IPU3MbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
MIOJTHASI TOBEPXHOCTH MPU3MBI
[Tapannenenunen, npsMOyroOIbHBIHI bubnnorexa [JOK
47 . .
napaJuIeNieuIe] U ero CBOMCcTBa https://m.edsoo.ru/8a7be683
[Mupamuma: N-yroapHasi mupaMua,
TpaHU U OCHOBaHUE MUPAMHU/IBI;
48 61(3)K0Ba5[ ¥ TIOJTHAS HOBEpXH(fLTL bubmorexa HOK
https://m.edsoo.ru/fb1cd0a5
MUPAMHU/IBL; IPABUIIbHAS U
yCeu€HHas nupaMuIa
[IpaBuIBHBIE MHOTOTPAHHUKH:
MOHSITHE TTPABUIILHOTO
49 MHOT'OI'PAHHUKA; TPABUIIbHAS bubmmnorexka HOK
IpU3Ma U MpaBUIbHAs MUPaMU/Ia; https://m.edso0.ru/074c8865
NpaBUJIbHAS TPEYroJIbHAS THPaMHUIA
Y TIPaBUIIBHBIA TETPAdP; KYO
[IpencraBnenue o MpaBUIBLHBIX
50 MgoforpaHHHKax: OETaazlp bubmorexa OK
’ https://m.edsoo.ru/a0fdd5bf
JOJIEKAadp U UKOCAdIP.
51 CummeTpus B TPOCTPAHCTBE: bubnuotexa [JOK
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CUMMETpPUS OTHOCUTEIIBHO TOUKH,
IPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETPUU B ITUpaMUIax,
napajuiesenuneax, paBuiIbHbIX

https://m.edsoo.ru/b9e777d9

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

https://m.edso0.ru/79853608
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bu6nmoreka [IOK

62 OOHEM npusMBI 1 https://m.edsoo.ru/1e053890
N bubnuorexa [IOK
63 ObbEm npusMbI 1 https://m.edsoo.ru/482d3f51
64 KoHnTtponbHas pabota 1o Teme 1 bubmuorexa [JOK
"O0BEMBI MHOTOI'PAaHHUKOB" https://m.edsoo0.ru/28a6573c
[ToBTopenue, 06001IEHNE
65 cUCTEMaTH3alysI 3HaHUH. 1 bub6nmmoreka [IOK
[TocTpoeHue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOI'PAaHHHUKE
[ToBTOpEeHME, 0000IIEHNE
CHCTEMAaTH3aIus 3HAHUMA.
o | Dammeme o ey | BuGmorera LOK
. ’ https://m.edsoo.ru/f7792ba9
MPSIMO#, OT TOYKH JIO TUIOCKOCTH,
MEXIYy CKPEIIMBAIOITUMUCS
IPSMBIMU
67 Hroroas koHTpoabHas pabora 1 ]f?tptIS::I;I/OrrT].eg:jasc])_E)(.)rIJ/b9 146bc0
[ToBTOpenue, o6o0IIeHNE
CHCTEMAaTH3aIUs 3HAHUMN.
o | Demmemeymmuemy | BuGorra LOK
. ’ https://m.edsoo.ru/56765e8b
MEXAY MPSMOM U TIOCKOCTHIO,
JIBYTPAHHBIX YTJIOB, YTJIOB MEXKIY
IJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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11 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Tema ypoka Kour 1 Hata o0pa3oBaTeJIbHBI
/i Beero POJIbHBIE paKTHYeCKHe u3yueHus pa3zoBareJ e
padoThI padoThI pecypcbl

L eemerp: nromam voveuoems |1 Bumiorexa LIOK

’ https://m.edsoo.ru/0341bc2b
chepnl
B3aumHoe pacnionoxxeHue cepsl

2 1 IIJIOCKOCTH, KacaTeIbHas 1 bubnunoreka LIOK
IUIOCKOCTH K cepe; IIoIan https://m.edsoo.ru/bed12a43
cepsl

3 N3o6paxkenue cdepsl, mapa Ha 1 bubmmoreka [JOK
wiockoctd. CeueHus mapa https://m.edsoo.ru/bc15f7{2
Hunuaapudeckas MIOBEPXHOCTD,

4 o0pa3yromue HUIHHIPHIECKON 1 bu6nmorexa LIOK
HIOBEPXHOCTH, OCh https://m.edso0.ru/6054b8cl
[UIMHIPHYECKON TTOBEPXHOCTH
[ununaap: ocHOBaHUS U OOKOBast

5 MOBEPXHOCTh, 00pa3yrolas 1 oCh; 1 bubmmnoreka HOK
[UIOIIAIh OOKOBO M MOJHOM https://m.eds00.ru/188f6216
MOBEPXHOCTH
N306paxkenne nunuHapa Ha
IJIOCKOCTH. Pa3zBépTka mmimnHapa.

6 CeueHust MIIMH]IPA (TUTIOCKOCTHIO, 1 bubmuoreka [IOK
napauIeIbHON HITH https://m.edsoo.ru/016e25eb
NEePHEHIUKYISIPHON OCH
LHUAJTUHIPA)

Konunueckas HOBepXHOCTH,
7 00pa3yrorme KOHNIeCKOU 1 bubnuotexa [JOK

IIOBEPXHOCTHU, OCb U BEPIINHA
KOHHYECKOW MTOBEPXHOCTHU

https://m.edsoo.ru/c94ba09b
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KOHYCZ OCHOBAHUEC U BEPIIWHA,

bu6nmoreka [IOK

8 06pa3yIf’maﬂ 11 0¢h; TOMab https://m.edsoo.ru/897dd3b2
OOKOBOH U MOJTHON MOBEPXHOCTH

0w mmcora; ocnonarnn n Goxonin buGarorera LIOK

’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
H306paxeHne koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.

10 Ceuenust KoHyca (TUTIOCKOCTHIO, bubmuorexa [JOK
napauieIbHOW OCHOBaHHIO, U https://m.edsoo.ru/Obdelbe8
IUIOCKOCTBIO, MPOXOASIIEH uepe3
BEPILUHY)

11 Kom6unanus ten BpaieHus u Bu6moteka [JOK
MHOTOI'PaHHHKOB https://m.edsoo.ru/3cefl0e5
MHororpaHHuK, ONMMCaHHBIN

12 okoto cepsr; chepa, BricaHHAS B bubmmoreka [JOK
MHOT'OIPAaHHMK HJIH B TEIIO https://m.edso0.ru/0b136158
BpaIeHus

13 [TousTue 06 00bEMe. OCHOBHEIC bu6nmorexa LIOK
CBOIicTBa 0OBEMOB Tel https://m.edsoo.ru/26a03fb7

. bubmuoreka [IOK
14 OOBEM 1pHE/P3, KOHYCa https://m.edsoo0.ru/5513d87b
. bubnmorexa LIOK

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

16 COOTHOIIEHUS MEXKTY TUIOIIAASIMU bubnmnorexa [JOK
HOBEpXHOCTEH, 00bEMaMuU https://m.edsoo.ru/810cfleb
MOJI0OHBIX TeN

g | S s B LOK
rer" https://m.edsoo.ru/4a33a8ab

18 BekTop Ha MI0CKOCTH U B bu6muoreka [JOK
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IPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CII0)KeHHE ¥ BEIYUTAHHUE BEKTOPOB bubmorexa LIOK
P https://m.edso0.ru/23f4f089
20 YMHOXEHHE BEKTOpa Ha YUCIIO0 bubmorexa LIOK
p https://m.edsoo.ru/dee379eb
2 merowmmanpm sedropi. Bamaorer LIOK
p pam. https://m.edsoo.ru/a28fd74e
[TpaBumo mapasuienenurena
2 pmmencmen pan nefermmi Butmorera LIOK
p p A https://m.edso00.ru/5a827900
BEKTOpaMHU
23w pomenmin reomnpmacom Bubmotera LIOK
pup R https://m.edsoo.ru/d3alfe30
3a71a4
[IpssmoyronbHas cucrema
| ot g Bumorera LOK
P pa- https://m.edso00.ru/48db7058
[Ipocreiimue 3anauun B
KOOpJIMHATAX
25 Crmmpmocmmommorne Busmuorexa LIOK
P p a https://m.edsoo.ru/725effc4
BEKTOPOB
26 Boruncnenue yrioB Mexy bubmmnoreka HOK
IPSMBIMH U TFIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
g | Sapoms o o o Bumorera 0K
P N P https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpenwue, 0600IIEHNE 1
8 CHCTEMAaTH3ALMS 3HAHUH. bubmuoreka [{OK
OcHoBHbIe GUTYpPBI, HAKTHI, https://m.edsoo.ru/1780ba5d
TEOpEMbI Kypca IIAHUMETPUU
29 [ToBTOpeHue, 06001IeHNE U bu6nunorexa LIOK



https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d

CHCTeMaTH3alus 3HaHUH.
OcHoBHBIE GUTYPHI, HAKTHL,
TEOpeMbl Kypca INIaHUMETPHH

https://m.edsoo.ru/078cd184

[ToBTOpEHHE, 0000IICHUE U

30 cHUcTeMaTH3aIlvs 3HaHUi. 3a/1auu 1 bubnuorexa [JOK
IUTAHUMETPUH U METOJIBI X https://m.edsoo.ru/7491efe0
pelIeHus
[ToBTOpeHnue, 0600IICHNE U

31 cUCTeMaTu3anys 3HaHu|. 3agaqu 1 bu6nmmoreka [IOK
IUIAHUMETPUH U METOIBI UX https://m.edsoo.ru/4dffdad7
peleHus
IToBTOpEHME, 0000IICHUE 1

32 CHUCTEMAaTH3alLMs 3HAHUH. 1 bubnuorexa [JOK
OcHoBHBIC GUTYPHI, HAKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTePEOMETPHH

bubnunoreka LIOK

33 HroroBast KoHTpoIbHAs paboTa 1 https://m.edsoo.ru/ec24dfc?

34 [ToBTOpEeHue, 06001mEeHNE U 1 bubmmnoreka HOK
CHCTEMAaTH3aLNA 3HAHUHI https://m.edsoo.ru/f465d10e

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA
I'eomerpus 10-11. JI.C. Atanacsiu u zip.

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET



