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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpus» 6a30BOro ypoBHS JJIsi 00YyYaIOLIHXCS
10 —11 xmaccoB pa3paboTana Ha ocHOBe DeaepantbHOro rocyAapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHIapTa CPeIHero oOmero oOpa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHMIA,
NPEABSIBISIEMBIX K MaTeMaTHUECKOMY OOpa30BaHUIO, U TPAJUIUN POCCHUCKOTO 00pa30OBaHUSL.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KIIFOUCBBIMH KOMIICTCHIIUAMU,
COCTaBIISIIOIMMH OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
OOILIEKYIBTYPHOTO, INYHOCTHOT'O U ITO3HABATEIILHOTO PA3BUTHUS IMYHOCTH O0YYAFOLIHXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca IeOMETpUM Ha YpPOBHE CpEAHEro oouero oOpa3oBaHUS
00ycCJIOBJIeHa MPAKTUYECKOM 3HAYMMOCTBHIO METANpeIMETHBIX M MPEIMETHBIX pe3yJIbTaToB
00y4YeHHsI TEOMETPHH B HANPABICHUU JIMYHOCTHOTO PA3BUTHUSA OOy4aromuxcs, (GOpMHPOBAHUS
(YHKLIMOHAJIBHON MaTeMaTH4ecKOM T'PaMOTHOCTH, H3YyYCHMsI IPYTUX Y4YeOHbIX IMCLUIUIMH.
PazButne y oOydaromuxcsi MpaBUIBHBIX IPEICTABICHUH O CYIIHOCTH U HPOUCXOKACHUU
TreOMETPUYECKUX a0CTpaKIWii, COOTHOMIECHUH PEAIbHOTO M MICATBHOTO, XapaKTepe OTPAKCHHS
MaTE€MaTU4YeCKONW HAyKOM SIBJICHUH W IPOLECCOB PEAIBHOIO MHUpPA, MECTE T€OMETPUMU B CUCTEME
HayK M pOJM MaTeMaTH4YeCKOr0 MOJEIMPOBaHUs B HAyYHOM IIO3HAHUUM U B IPaKTHKE
crocoOCTByeT (OPMHPOBAHUIO HAyYHOI'O MHUPOBO33PEHUS YUAIIMXCS, a TaKKe KayecTB
MBIIICHHS], HEOOXOAUMBIX JUISI a[alTallid B COBPEMEHHOM OOIIEeCTBE.

['eomerpus siBisieTCsT OAHMM K3 0a30BBIX TPEIMETOB HA YPOBHE CPEIHETO OOIIero
o0pa3oBaHus, TaK Kak OOecleyrBaeT BO3MOYKHOCTb M3YYEHHUS KaK IUCLUIUIMH €CTECTBEHHO-
Hay4YHOH HalpaBJIEeHHOCTH, TaK U T'yMaHUTAPHOI.

Jlornueckoe MbIIUICHHE, (HOpPMUPYEMOE MPH HM3YYCHHU OOYYAIOUIMMHCS MOHSTHHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKUX YTBEPKIECHUH B XOJlE peIICHUsS
TreOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTaTh W ONPOBEPraTh TI'MIIOTE3bl HENOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU PpEIIEHUH 3aj7ad eCTECTBEHHO-HAyYHOIro LHMKJIAa, B YAaCTHOCTH M3 Kypca
bu3uku.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE WIPaeT CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsax JesaTe’nbHOCTH 4YenoBeka. OpHEeHTalusl yesloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0X0/IMMOE YCIIOBHE €ro COLMAJIbHOrO OBITHS, (hopMa OTpaKEHUS OKPYXKAIOLIEr0 MUpA,
YCIOBHE  YCHENIHOTO TIO3HAHUSI W AKTUBHOTO TPEoOpa3oBaHHs  JACWCTBUTEIHHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3aMu 00bEAUHSIET pa3Hble BUAbI YUEOHON U TPYI0BOI
NeSITeIbHOCTH, SBJSETCS OJHUM M3 MPO(ECCHOHANBHO Ba)KHBIX KAadyecTB, IMO3TOMY aKTyalbHa
3agada (OPMHPOBAHUS y OOYUAIOMIMXCS MPOCTPAHCTBEHHOI'O MBIIIJIEHUS KaK Pa3HOBUIHOCTH
00pa3HOTO MBIIUIEHUS! — CYHNIECTBEHHOTO KOMIIOHEHTa B TOJATOTOBKE K MPAKTHYECKON
NEeSITETHHOCTH 110 MHOTHUM HaIPaBJICHUSIM.

Llenb ocBOEHMSI MporpaMMBbl yueOHOTo Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE 00yUEHHS
— o0mieoOpa3zoBarenbHOEe U OOIIEKYJIBTYPHOE pa3BUTHE OOy4arommxcs depe3 obOecredeHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BaHUS CUCTEMATHUYECKUX T€OMETPHUECKUX 3HAHWH U
NeMCTBUH, CTIEU(UIHBIX TEOMETPHH, BO3SMOXHOCTH YCIIEITHOTO TIPOIOJDKEHUST 00pa30BaHuUs 1O
CHELHATbHOCTSM, HE CBS3aHHBIM C NPUKJIAHBIM HCIIOIB30BaHHUEM IT'€OMETPHH.

[IporpamMa mo reomeTpur Ha 0a30BOM YPOBHE NpeAHA3HAYEHA [UIA OOYYaIOLIMXCS
CpeIHeW IIKOJbI, HE WCIBITHIBABIINX 3HAYHUTENBHBIX 3aTPyJAHEHHH Ha YPOBHE OCHOBHOTO
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obmero obpazoBanusa. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YpPOBHE JOJKHBI OCBOHTH
o0I1ye MaTeMaTHYeCKUe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUM U HEOOXOIUMBIE IS
KHU3HH B COBpeMEHHOM o01ecTBe. Kpome 3Toro, OHM UMEIOT BO3MOKHOCTh U3yYHTh F€OMETPHUIO
6osee ri1yo0Ko, €cliu B JaJlbHEHIIeM BO3ZHUKHET HEOOXOAUMOCTh B F€OMETPUYECKUX 3HAHUSIX B
npodeCCHOHATIBLHOM 1eATEIbHOCTH.

JlocTirkeHue e OCBOCHUS MPOrpaMMBbl 00€CIICUNBACTCS PELICHUEM COOTBETCTBYIOIINX
3agad. [IpuopuTteTHBIMU 3a1a9aMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBoMm ypoBHe B 10—11
KJ1accax sBJISIOTCS:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOH KyJIbTYyphl H

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOLUM MUPOM;
e (opMupOBaHME IPEACTABIECHUS O MHOIOTPAaHHMKAX M TejlaX BpALIEHUsS Kak o
BOXHEHIINX MAaTEMAaTUYECKUX MOJIENAX, TO3BOJISIOIINX ONMMUCHIBATH M U3y4aTh pa3Hble
SIBJICHHUS OKPY’KAIOLIETO MUPA;

e (opMupoBaHME YMEHMs paclO3HaBaThb Ha 4YepTeXaxX, MOJENAX U B pEalbHOM MHUpE
MHOTOTPAaHHHUKH U TeJa BpaIlleHHS;

e OBJIQJICHHE METOJaMHU pEUIeHHs 3aJad Ha IOCTPOCHMS Ha H300pakeHHsIX
IPOCTPAHCTBEHHBIX (UTYD;

e (opMupoBaHHE yMEHHsS ONEPUPOBATH OCHOBHBIMH IOHATHUSMH O MHOTOTPAHHUKAX U
TeJIaX BpAIleHUs] U UX OCHOBHBIMHU CBONCTBAMU;

® OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 331a4; (opMHUpOBaHHE yMEHUS
NPOBOJIUTH  HECIIOKHBIC  JIOKA3aTeNbHBIE  pACCY)KICHHS B  XOJ€  pEIICHUS
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJICPKAHUEM;

® pa3BUTHE MHTEJUIEKTYalbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOyuaromuxcs,
[I03HABATEJILHOM aKTUBHOCTH, UCCIIE0BATEILCKUX YMEHUHN, KPUTUYHOCTH MBILIUICHUS;

e (dopmupoBanue (GpYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMEHHUE
pacrio3HaBaTh MPOSBJICHUS T€OMETPUYECKUX MOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEHN B
pEeaTbHBIX JKU3HEHHBIX CUTYalUsIX M TMPH HW3YYECHUH JPYIHX y4eOHBIX TpPEIMETOB,
NPOSIBJIICHUST 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYIHpPOBAaTH WX Ha S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOEHHBIN
TFeOMETPUYECKUI  ammapaT Julsl peleHus MNpakTUKO-OPUEHTHPOBAHHBIX 3ajad,
UHTEPIPETHPOBATH U OIICHUBATH TMOJTYYCHHBIC PE3yJIbTaTHI.

OTIUYHUTENBHON 0COOCHHOCTHIO TIPOTPAMMBI SIBISIETCSI BKIIFOUEHUE B KYPC CTEPEOMETPUH
B HayaJle €ero U3yueHHWs 3aJad, pellaeMblX Ha YPOBHE WHTYUTHUBHOIO IIO3HAHUS, U
ornpeseN€HHBIM 00pa30oM OpraHU30BaHHAs paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BHUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTHUMYJIHUPYET TPOTEKAaHHE WHTYHUTHBHBIX
MPOIIECCOB, MOTUBUPYET K JAIbHEHIIIEMY U3YUEHHIO TPEIMETa.

[Ipeamourenue OTAAETCS HAIISIHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHHs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb INPEIMETHO-TPAKTUUYECKOM
NeSITeTPHOCTH. Pa3BUTHE TIPOCTPAHCTBEHHBIX TPEACTABICHWH Yy ydYalmIMXcsi B  Kypce
CTEpEOMETPUH MTPOBOJIUTCS 32 CUET PEIICHHS 33/1a4 Ha CO3JIaHKME MPOCTPAHCTBEHHBIX 00pa3oB U
3ajjad Ha OIEPUPOBaHUE MPOCTPAHCTBEHHBIMH oOpasamu. Co3maHume oOpa3za MPOBOAMTCS C
OTIOPOil Ha HAIJISITHOCTh, @ OTIEPUPOBAaHNE 00pPa30M — B YCJIOBUSAX OTBJIICUEHHS OT HAIJIIHOCTH,
MBICJIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COZIep KaHuUsI.

OcHoBHBIE cojepaTenbHble JuHUM Kypca «[l'eomerpun» B 10-11 kjaccax:
«MHororpanHuKN», «[IpsMbie U MIIOCKOCTH B MPOCTpaHCTBeY, «Tena BpameHus», «Bekropsr u
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KOOPJAWHATHI B TIPOCTPAHCTBEY. DopMUpOBaHHE JOTHUECKUX YMEHUH pacrpeiessieTcs He TOJIBKO
o COACPXKATCIbHBIM JIMHUAM, HO H IIO TOJaM 06yquI/151 Ha YPOBHC CPCOHCTO OGH_ICFO
o0OpazoBaHusl.

Conepxanue 00pa30OBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpamMMBbl, pactpeieIEHHBIM 0 ToAaM 00yUYeHHsI, CTPYKTYPUPOBAHO TAaKUM 00pa3oMm,
YTOOBI OBJIaACHUC TCOMECTPUICCKUMU IIOHATUAMUA u HaBbIKaMH OCYLICCTBJIAIOCH
MOCJIEIOBATEIbHO W TOCTYMATENbHO, C COOJIIOJICHHEM INPUHIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKIIIOYAIMCH B OOIYI0 CUCTEMY I'€OMETPUYCCKHUX TPEACTABICHUH 00yJYarouXcs,
pactupsisi 1 yriayousisi e€, o0pasys MpOYHbIE MHOXKECTBEHHBIE CBSI3H.

Pabouass mporpamMma BOCTHTAaHUS peanu3yercss B paMkax monyis «llIKombHBIN ypok»
4yepe3 JOCTIKEHUE JIMYHOCTHBIX PE3yabTaTOB OOYYCHHS HA KaXJIOM YPOKE C Y4ETOM
COJIepKaHUs yPOKa.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun otBoauTcs 2 yaca B Hegenmto B 10 kimacce u 1 yac B Hepento B 11
KJIacce, BCEro 3a JBa rojaa ooyuenus - 102 yaeOHBIX Yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTEpeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. [lonaTne
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUHM U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECs, MTapaJICIIbHbIE U
CKpeluMBamoIuecs npsaMble. IlapaiienbHOCTs HPSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
NapaJulebHble IPSMBIE B IIPOCTPAHCTBE; IAPAUICIBHOCTh TPEX NPSIMBIX; [APaUICIBHOCTD
IPSIMOM M IJIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMH; YroJl MEXKIy IpPSIMBIMU B
npoctpaHcTBe.  llapamienpHOCTH  IUIOCKOCTEH:  MapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napajieNbHbIX m1ockocTel. IIpocreiiue npocTpaHCcTBEHHbIE (PUIYpBl Ha MJIOCKOCTH: TETPa’Ip,
KyO, mapajuieNenuIe; MoCTPOSHNE CeYeHUH.

IlepneHgUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPIEHIUKYJSPHBIE IPSIMBIE B
IIPOCTPAHCTBE, MpsAMBbIE NapauIeIbHBIE M IEPHEHIUKYIAPHbIE K IUIOCKOCTH, IPU3HAK
NEPNEHIUKYJIAPHOCTH TPAMOM M IUIOCKOCTH, TEOpEMa O TMPAMON IEPHEHAUKYISIPHON
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YTOJ MEXAY NPSIMOM U IJIOCKOCTBIO; ABYTPaHHBIM YIOJI,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHUE OT TOYKHU J0
IUIOCKOCTH, PACCTOSHUE OT MpSIMOM 1O IUIOCKOCTH, NPOEKUHs (GUIypbl Ha IUIOCKOCTb.
[TeprieHAUKYJIAPHOCTD TUIOCKOCTEN: NIPU3HAK NEPIEHINKYIIIPHOCTH ABYX ILIOCKOCTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

MHoOrorpaHHuKHu

[lonsiTue MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOTIOIDAaHHHUKA, BBINYKIbIE U
HEBBINTYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yronpHas nmpusma; rpaHu
Y OCHOBAHHUS MPU3MBI; IIpsiMasi ¥ HaKJIOHHAsI IPU3Mbl; OOKOBAs U MOJIHAsA IOBEPXHOCTH IIPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cBoicrsa. Ilupamuaa: n-yronpHas
nupamMpia, TpaHM W OCHOBAaHHME NHMpaMHbl; OOKOBas W MOJHAs IOBEPXHOCTb MUPAMUJBI;
IpaBWIbHAas M YyCEUEHHas MNHMpaMuAa. OJIEMEHTbl MNpU3Mbl W nupamuisl. I[IpaBuibHbIE
MHOTOI'PAHHUKH: TOHATHE IPAaBUIBHOTO MHOI'OIPAHHHUKA; MPABWIbHAS MPU3Ma W IIpaBUIIbHAsS
NUpaMKJia; MpaBUiIbHAasl TPEyrobHasi MUpaMKia U IPaBUIbHBIN TeTpasap; kyO. [IpencraBienue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJAeKa’Ap M Hukocadap. CedeHus NpuU3MBI U
MUpPaMULBL.

CuMmMeTpusi B NPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTENIBHO TOYKH, TMPSAMOM, MIIOCKOCTH.
DneMeHThl CUMMETPUH B IIUpaMuax, napaieienurnenax, IpaBuiIbHbBIX MHOTOTpAaHHHUKAX.

Bbruucnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, quaroHanu, yrisl. [lnomans 6oxoBoit
MIOBEPXHOCTU U IIOJIHOM IIOBEPXHOCTH IPSAMOM IPU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsSMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MPaBWIbHON NMHUpaMuAbl, TeopeMa O IuUloumaau yceu€éHHo mnupamuibl. [loHsTHe 00 00BEME.
O06BEM nupamMubl, IPU3MBI.

[TonoGuble Tena B mpocTpancTBe. COOTHOLIEHHS MEXAY IUIOUIAIIMU TOBEPXHOCTEMH,
00BEMaMHU TOOOHBIX TEJL.
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[MunuHapuyeckas MOBEPXHOCTh, O00pasylolie UWINHIPUYECKONH TOBEPXHOCTH, OCh
WIMHAPUYECKON MoBepxHOCTH. L{MauHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunyeckas moBepXHOCTb, 00pa3yrolre KOHUYECKOW IMOBEPXHOCTH, OCh M BEpIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHuMe M BepIlMHA, OOpasyiolas U OCbh; IJIOLIA/Ib
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yloliue W BHICOTA; OCHOBAaHUS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paiauyc, IuaMeTp; IUIOMIaIb HOBEpXHOCTH chepbl. B3aumuHoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTeabHas INIOCKOCTh K cdepe; IIommaas chepol.

N3o00pakeHue e BpalieHus: Ha II0CKocTU. Pa3BEépTka LUIMHIpA U KOHYCA.

KomOuHanuu Tten BpalieHWs ¥ MHOTOTPaHHMKOB. MHOIOIpaHHUK, OINHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTU TEJIO BPallleHUs.

[Tonsitue 00 oO0BEMe. OcHOBHBIE CBoOWcTBa 00BEMOB Teln. Teopema 00 o00bEME
MPSIMOYTOJIBHOTO Tapaiienenumneaa u cieactsus u3 He€. O0BEM mumHapa, koHyca. O0BEM
nrapa ¥ Iiomasib cQepsl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHHUS MEXAY IUIOMIAIIMU TOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust mwiMHIApa (MapauiebHO MW NEPICHAUKYISIPHO OCH), CEUYCHHS KOHYyca
(mapaiienbHOE OCHOBAHUIO U POXO/ISIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B IpocTpaHcTBe. CI0KEHUE U BBIYMUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTtopam. IIpaBuiio
napajuienenunena. Pemenue 3amay, CBsI3aHHBIX ¢ IPUMEHEHHUEM IIPaBWII JCHCTBUI C BEKTOpaMHu.
[IpssmoyronbHas cucrema KoopauHat B mnpocTpaHcTBe. Koopnunarsl BekTopa. Ilpocrelimue
3a/layd B KOOpAMHATax. YTroa Mexay BekTopaMu. CKallipHOE IPOU3BEIECHHE BEKTOPOB.
Boruncnenue yrioB Mexay NpsMBIMU U INIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIN METOJ IpU
peLIeHNH TeOMEeTPUUYECKUX 3a/1ay.



IIVTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yabTaThl OCBOEHUS POrpaMMBbl yueOHOro npeamera «MaTeMaTuka» XxapaKTepUu3yrTCsL:

I'paxknanckoe BociuTanue:

c(OPMHPOBAHHOCTHIO TPAKIAHCKON TMO3UIUHN OOYYaIOMIerocss KaK aKTUBHOIO M OTBETCTBEHHOTO YJIEHAa POCCHHCKOro o0O0IIecTBa,
IPEJCTAaBICHUEM O MaTEeMaTHYECKUX OCHOBaX (DYHKIMOHUPOBAHMS Pa3lIUUYHBIX CTPYKTYp, SBICHHMH, IPOLELYp TPa)JTaHCKOTO 0OILIecTBa
(BBIOOPBI, ONPOCHI U TIP.), YMEHHUEM B3aUMOICHCTBOBATh C COLMAIIbHBIMUA HHCTUTYTaMH B COOTBETCTBUU C UX (DYHKLIMSAMHU M Ha3HAYEHUEM.

IIarproTHyeckoe BOCIMTaHUE:

c(OpMUPOBAHHOCTBIO POCCUMCKON TPa’KJAaHCKOW HIEHTUYHOCTH, YBAXKEHHUS K IPOLUIOMY M HACTOSLIEMY POCCUMCKOW MaT€MaTUKH,
LIEHHOCTHBIM OTHOIIEHHEM K JOCTHKEHUSAM POCCHHCKMX MAaT€MaTMKOB M POCCUMCKOM MaTeMaTHMYECKOM IIKOJIbI, K HCIOJIb30BAHUIO 3THUX
JOCTH)KEHUH B IPYyTrUX HayKax, TEXHOJOTHX, chepax IKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEH POCCHICKOrO Hapoza; C(OPMHPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHHS, 3TUYECKOTO IOBEICHMUS,
CBS3aHHOI'O C IIPAKTUYECKUM INPUMEHEHHEM IOCTH)KEHUN HAyKH M JIEATENbHOCTBIO YYEHOTO; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHHUE
YCTOMUUBOTO OYAYIIEro.

JcTeTHYecKoe BOCIIUTAHUe:

ACTETUYECKUM OTHOIIEHUEM K MUDY, BKIIOYasi 3CTETUKY MaTeMAaTUYECKUX 3aKOHOMEPHOCTEHN, 00bEKTOB, 3a/1a4, PELICHHH, pacCyKIeHUH;
BOCIIPUMMYHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUIOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OpMUPOBAHHOCTBIO YMEHHUSl TPUMEHSATh MaTeMaTHYeCKHE 3HaHUsS B HHTEpecax 3J0pOBOro M 0Oe3omacHoro obpasza KHU3HHU,
OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3JI0pPOBBIO (340pOBOE MHUTaHUE, COAJAHCUPOBAHHBIM pPEXHUM 3aHATUH M OTIbIXa, pEryJspHas
¢u3nueckas akTUBHOCTb); (PU3NYECKOTO COBEPILICHCTBOBAHMUS, P 3aHATUAX CIIOPTUBHO-03/10POBUTEIBHON 1E€ATETLHOCTBIO.

TpyaoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYNy, OCO3HAHHEM ILIEHHOCTH TPYAOIIOOMS; MHTEPECOM K pa3nyHbIM cepaM NpoeccCHOHANbHON JesSTEIbHOCTH,
CBSA3aHHBIM C MaTE€MaTHUKON M €€ NpPUIIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAaHHBIM BbIOOp Oynaymied mnpodeccuu U pean30BbIBATh
COOCTBEHHBIE KU3HEHHbIC TUIaHBl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHUYECKOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO Ha MPOTSHKEHUU
BCEU KU3HU; TOTOBHOCTBIO K AKTUBHOMY YYaCTHUIO B PELICHUU IIPAKTUYECKUX 3a]1a4 MATEMaTUYECKON HAIIPABICHHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHME:



c(OpPMUPOBAHHOCTHIO JKOJIOTHYECKOW KYJIbTYPHI, MOHUMAHHEM BIMSIHHUS COLUATHHO-)KOHOMUYECKUX IPOLECCOB HAa COCTOSIHHE
NPUPOIHON W COIMATIBHOM Cpebl, OCO3HAHHEM TIJI00AJBHOTO XapakTepa SKOJIOIMYECKHX Mpo0JieM; OpHEeHTaluedl Ha MNpUMEHEHHE
MaTeMaTHYECKUX 3HAHWW JUIs PEUICHHs 3a1ad B O0JAacTH OKpPYKAIOUIeW cpeipl, IUIAHUPOBAHHMS TOCTYIKOB M OIICHKH HMX BO3MOKHBIX
MOCIIEACTBUM JUIsl OKPYXKAIOUIeH cpebl.

LleHHOCTH HAYYHOI'O MO3HAHMSA:

c(OPMHPOBAHHOCTBI0O MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Da3BUTHS HAyKH U OOIIECTBEHHOM MPAKTUKH,
NOHMMAaHUEM MaTEeMAaTUYeCKOH HAyKu Kak cQepbl YeIOBEYECKOH esITEeIbHOCTH, STaloB €€ pa3BUTHUS W 3HAYUMOCTH JJS Pa3BUTHA
UBUJIM3AIMH; OBJIAJICHUEM SI3bIKOM MaTeMaTUKH U MaTeMaTUYeCKOW KyJIbTYpOil KaK CPEJICTBOM MO3HAHUS MUPA; TOTOBHOCTHIO OCYIIECTBISTh
MPOEKTHYIO M HCCIIEI0BATENbCKYIO IEATEIbHOCTh HHANBUIYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeaqMeTHbie pe3yJIbTaThl OCBOSHHsSI IpOrpaMMmbl  ydeOHoro mpeamera «MaTeMaTHKa» XapaKTEPU3YIOTCS — OBJIAJICHHEM
YHHUBEPCATHHBIMUA HO3HABAMENbHBIMU OCUCMBUIMU, YHUBEPCATbHOIMU KOMMYHUKAMUBHBIMU OCUCMBUIMU, YHUBEPCATbHLIMU Pe2YAsMUSHbIMU
oeticmsusmu.

1) Vuueepcanvuvie nosnasamenvnvle Oeticmeus, obecneuusaiom @Gopmuposanue OA306bIX KOSHUMUBHBIX NPOUECCO8 0OVUAIOUWUXCS
(oceoenue Mmemoo08 NO3HAHUSL OKPYICAIOUiee0 MUpa; NpPUMEHeHUe JI02UYECKUX, UCCLe008AmMenbCKUX onepayutl, ymeHutl pabomams ¢
ungopmayuetl).

ba3oBble JloruuyecKue aeiicTBHs:

® BBIABIATh M XapaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKH MAaTEMATHYECKHX OOBEKTOB, TMOHSATHH, OTHOIICHHNA MEXIy TOHSITHIMH,

(GOopMyIMPOBATH OINpPEACIICHUs] MMOHATHH; YCTAaHABIMBATH CYIMIECTBEHHBIA MPU3HAK KJIACCH(UKAIIMKA, OCHOBAHUS IS O00OOIICHUS U
CpaBHEHHUS, KpUTEPUU TTPOBOAUMOTO aHAIIN3a;

e BOCIPHHHMATH, (POPMYITHPOBATH W TMPEOOPA3OBHIBATH CYXKICHHS: YTBEPIUTCILHBIC M OTPHUIATCIbHBIC, CIUHUYHBIC, YAaCTHBIC U

o0111e; YCIOBHEIE,

® BBUIBJIATh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTUBOpeUHs B (DakTax, JNaHHBIX, HAOJIOJCHUSX W YTBEPIKICHUSX,

npeyiaraTb KpUTEPUU IS BBISIBICHUS 3aKOHOMEPHOCTEH U MTPOTUBOPEUHIA;

e JenaTh BBIBOJBI C HCIIONH30BAHHEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX W WHIAYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOYEHUH IO

AHAJIOTUH;

® TMPOBOJUTH CAMOCTOATEIHHO JOKA3aTeNbCTBA MAaTEMaTHYECKUX YTBEPXKIACHHH (IpsMble W OT MPOTUBHOTO), BBICTpaUBaTh

apryMeHTaIlnI0, TPUBOIUTE IIPUMEPHI M KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KICHHS W BHIBOJIHI;



BBIOMpATh CIOCOO perieHus: y4eOHOW 3ajaud (CpaBHHMBATh HECKOJBKO BAapHAHTOB PEIICHHs, BBHIOMpATh Hanbojee MOIXOMSIINI ¢
y4€TOM CaMOCTOSITENILHO BbIJICIIEHHBIX KPUTEPHUEB).

ba3oBble nccienoBareibcKHue AeiCTBUA:

MCIIOJIb30BaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUI HMHCTPYMEHT MO3HAHUS; (DOPMYIUPOBATh BOIPOCHL, GUKCHUPYIOIIUE MPOTUBOPEUNE,
po0JieMy, YCTaHABIMBATh UCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHCHHCE,

MPOBOJAUTH CAMOCTOSATEIBHO CIJIAHUPOBAHHBIA SKCIIEPUMEHT, MCCIEIOBAHUE MO YCTAaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4eCKOIo
00BeKTAa, SIBJICHHUS, TTPOIECCA, BBISIBJICHHIO 3aBUCUMOCTEH MEXTy 00BEKTaMHU, SIBICHUSMU, TIPOIIECCCAMU;

CaMOCTOSTENbHO (HOPMYIHPOBaTH 000OIIEHUS U BBIBOJABI MO pe3yjbTaTaM MPOBEAEHHOTO HAOJIOIEHUS, UCCIIEeI0OBAaHUS, OLICHUBATh
JIOCTOBEPHOCTH MOJIYYCHHBIX PE3YJIbTATOB, BHIBOJAOB M 0000IIIECHHUI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, & TAKXKE BBIJBUTATH IIPEANOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCJIOBUSIX.

Pabora ¢ undpopmanmeii:

BBISIBIIAITH 1e(UIUTH HH(OPMAIINH, JaHHBIX, HEOOXOIUMBIX JUISI OTBETA HA BOTIPOC U JUISI PEILICHHS 3a/1a9H;

BbIOMPATh MH(MOPMAIIUIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, AHATU3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(POPMALIUIO
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHS;

CTPYKTYPUPOBATh HH(POPMAIUIO, IPEJICTABIIATE €€ B Pa3IMYHBIX (OPMAX, HILTIOCTPUPOBATH IPahUIECKH;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOATENIBHO C(HOPMYIHUPOBAHHBIM KPUTEPHSIM.

2) Vnusepcanvnvle KOMMYyHUKamMugHbvle 0eticmeslist, 00ecnequsaron chopmuposaHHoCnms COYUAIbHbIX HABbIKOE 00YHAIUUXC.
Oomenue:

BOCIPUHUMATh U (POPMYIHPOBATH CYKJIEHUS B COOTBETCTBUH C YCIOBHSMH U LEISIMH OOLLEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh
CBOIO TOUKY 3p€HUS B YCTHBIX M IMCBMEHHBIX TEKCTAX, AABaTh MOSCHEHUS IO XOAY PELIEHUS 33]a4l, KOMMEHTHPOBATh NOJyYEHHBIN
pe3yJIbTaT;

B X0Jie OOCYXJEHHs 3aJjaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOH TeMbl, MpoOJeMbl, pelaeMol 3a/laud, BbICKa3bIBaTh UJIEH,
HalleJICHHbIE HA TOUCK PEIICHUS; CONOCTAaBIIATh CBOU CYXKJIEHUS C CYKICHHUAMHU JAPYIMX YYaCTHHUKOB JMaJIora, OOHapyKHBaTh
pa3au4Me U CXOACTBO MO3UIIMIL; B KOPPEKTHOM (hopMe GOopMyINpPOBATh pa3HOrIacHsl, CBOM BO3PAXKEHUS;

NpPEICTaBIATh PE3yJbTaThl pPELIeHUsS 3a/a4yM, SKCIIEPUMEHTa, MCCIIEOBAaHUS, MNPOEKTa; CAMOCTOSTENbHO BBIOMpaTh Qopmar
BBICTYIUICHHUS C Y4ETOM 3aJ1a4 NMPE3EHTAI[MN U OCOOEHHOCTEHN ayUTOPHUH.

CoTpyaHuyecTBo:

MOHUMATh U UCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHON U MHAMBUAYAIbHON pabOThI MPHU pPelIeHNH Y4eOHBIX 3a/1ad; MIPUHUMATh 1IeTh
COBMECTHOHM JI€ATENIbHOCTH, IUIAHUPOBATh OPTaHU3ALMIO COBMECTHOH paloThl, pachpenensTe BHUAbI paldoT, J0roBapuBaThCA,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 00001IAaTh MHEHHUS! HECKOJIBKUX JIFOACH;
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® y4YacTBOBAaTh B IPYIIOBBIX (hopMax paboThl (00CYKIeHHs, OOMEH MHEHUH, «MO3TOBbIE IITYPMBI» U MHBIC); BBIIIOJIHATH CBOIO YacTb
paboTHI M KOOPJIMHUPOBATH CBOU JCHCTBUS C IPYTMMH YICHAMU KOMaH/Ibl; OIICHUBATh KA4€CTBO CBOETO BKJIa/ia B OOIIUI MIPOIYKT IO
KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYACTHUKAMH B3aHMOICHCTBHSL.

3) Vuusepcanvuvie pecynamuenvle Oeticmeus, obecnewusarom @GOpMUpPoOSanHUe CMbICIO8bIX YCMAHOBOK U HCUSHEHHLIX HABIKOG

AUYHOCTU.

Camoopranu3anus:

® COCTaBJIATH IUIAH, AJITOPUTM PEUICHUS 3aa91, BRIOMPATH CIIOCO0 pEIeHUs ¢ Y4ETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOW MH(OpMaIuy.

CaMOKOHTPOJIBb:

e BJAJCTh HABBIKAMH I103HABATEIBLHOH pe(IeKCHMH KaK OCO3HAHHUS COBEPIIACMBIX JEWCTBHH M MBICIUTEIBHBIX IPOIECCOB, HX
pe3yNbTaTOB; BIAJETh CIIOCOOAMU CAMOIIPOBEPKU, CAMOKOHTPOJIS MpoIiecca U pe3yiabTaTra PeleHUs] MaTeMaTUYeCKOM 3a/1a4H;

® MpeABUAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PEIICHUU 33/1a4U, BHOCUTh KOPPEKTUBHI B I€ATEILHOCTh Ha OCHOBE HOBBIX
00CTOSITENILCTB, IAHHBIX, HAMIEHHBIX OIMUOOK, BEISIBJICHHBIX TPYAHOCTEH;

® OIEHUBATh COOTBETCTBHUE pe3yibTaTa IEId M YCIOBUSAM, OOBSCHATh NMPUUYUHBI JAOCTHIKCHHS WIM HEIOCTH)KCHUS PE3yJIbTaToOB
JeSITeIbHOCTH, HAXOIUTh OIIUOKY, 1aBaTh OI[CHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBaTh NOHATUAMU: TOUKA, NPSAMasi, INIOCKOCTb.

[TpyMeHATh aKCHOMBI CTEPEOMETPUN U CIIEACTBHS U3 HUX IIPU PEILIEHUU T€OMETPUUECKHX 3a1a4.

OnepupoBaTh NOHATUAMU: MapaIEIbHOCTh U MEPIEHAUKYISIPHOCTD MPSAMBIX U MIIOCKOCTEH.

KnaccuguupoBaTs B3aMMHOE pacrooKeHUE MPSMbIX U INIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh NOHATHAMMU: JABYTPAHHBIM yroJ, IpaHy JIBYTPAHHOTO yrila, peOpo JBYIpaHHOIO YIia; JMHEHHBIA Yol IBYTpaHHOrO Yria;
rpagycHas Mepa JBYTPaHHOIO yrija.

OnepupoBaTh NOHATHUAMU: MHOTOTPAHHUK, BBINYKJIBIA W HEBBINYKJIbIH MHOTOTPAaHHUK, 3JE€MEHTHl MHOTOTPaHHHKA, MPAaBHJIbHBIN
MHOTOTpaHHHUK.

Pacnio3HaBaTh OCHOBHBIE BUIbI MHOTOTPAHHUKOB (MMUPaMUIa; IPU3Ma, MPSMOYTOJIbHBIN Mapauienenumne, Kyo).

KnaccugpunupoBarb MHOTOTpaHHUKH, BBIOMpas OCHOBAaHUS JUIsl KiacCU(UKAlMM (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOIPAaHHHKH;

MMPpaBUJIbHBIC MHOTOTPaHHUKH; IIPAMBIC 1 HAKJIIOHHBIC IIPU3MBI, Hapannenennnenbl).
10



OnepupoBaTh NOHATUAMU: CEKYILAs INIOCKOCTh, CEYEHNUE MHOTOTPAHHUKOB.

OOBSICHATH IPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCII0Nb3Yys METO/L CIIE/I0B.

CTpouTh cedyeHUs MHOTOTPAHHUKOB METOJIOM CJIEJOB, BBIOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BUII CBEpXy, COOKY, CHH3Y.

Pemate 3a7auM Ha HaXOXXJEHME TNEOMETPUYECKMX BEJIMYMH MO 00pasuaM WIM aJropuTMaMm, IPUMEHSS HU3BECTHbIE aHAJIUTUYECKHE
METO/BI TPU PEIICHUH CTAHAAPTHBIX MAaTEMaTHUECKUX 3a/1a4 Ha BBIYMCICHHUE PACCTOSHUN MEXIy IBYMs TOUYKaMH, OT TOYKH 1O MPSIMOii, OT
TOYKH JI0 TFIOCKOCTH, MEKAY CKPEIIMBAIOLIIMMHUCS TPSIMBIMU.

Pemate 3a7aun Ha HaXOXXJEHME TNEOMETPUYECKMX BEJIIMYMH MO 00pasuaM WIM aJropuTMaM, IPUMEHSS HU3BECTHbIE aHAJIMTUYECKHE
METO/bI IIPU PEIICHUH CTaHJAPTHBIX MaTEMaTHUECKUX 3a/1a4 Ha BBIYUCIIECHHE YIJIOB MEX/Y CKPEIIMBAIOLMMHUCS NPSAMBIMU, MEXY NPSIMON U
TUIOCKOCTBIO, MEXK/1Y IJIOCKOCTSIMHU, IBYTPAHHBIX YTJIOB.

Boeraucnare 00bEMBI W IUIOMIANM TOBEPXHOCTEH MHOTOTPAaHHHMKOB (MpH3Ma, NHpaMKIa) C TpPUMEHEHHEM (OpMyJ; BBIUYUCIATH
COOTHOILIEHUS MEX/1y IIJIOLIAIMH TOBEPXHOCTEH, 00bEMaMHM 110I00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSAMHU: CUMMETPHUS B MPOCTPAHCTBE; LEHTP, OCb U IUIOCKOCTh CUMMETPHUH; LIEHTP, OCh U IUIOCKOCTh CUMMETPUU
burypsl.

W3Bnekarp, MpeoOpa3oBhIBATh U MHTEPIIPETUPOBATH MHPOPMAIIUIO O MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTYpax, MpencTaBICHHYIO
Ha YepTeXax U PUCYHKAX.

[TpuMeHsTh reoMeTpudeckue (akThl AJS PEIHICHUS CTEPEOMETPHUUECKUX 3aj]ad, MPEeANOoJIaraloluX HECKOJbKO ILIaroB peIleHUs, eciu
yCIIOBHS TPUMEHEHHS 3aJ[aHbI B IBHOH (Qopme.

[TpuMeHSTh TpOCTEHIINE MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI TPU PEIICHHH CTEPEOMETPHUECKUX
3ajad.

[TpuBOANTE MpUMEpPHl MaTeMaTHUYECKHX 3aKOHOMEpPHOCTEH B NMpPUPOAE U >KU3HHU, PACIO3HABaTh MPOSIBIEHHE 3aKOHOB I'€OMETPHM B
UCKYCCTBE.

[TpuMeHSTHh TOTyYeHHBIE 3HAHUS HA MPAaKTUKE: aHAJTM3UPOBATh PEajbHBIE CUTYAIlMH W MPUMEHITHh W3YUEHHBIE MOHSITHS B TPOIECCE
MIOMCKA PEIIeHUs] MaTeMaTU4YeCKU CPOPMYIHPOBAHHON MPOOIEMbl, MOAEIUPOBATh pealbHble CUTYyallUHd HA S3bIKE €OMETPHUH, MCCIEI0BaTh
HOCTPOCHHbIE MOJIETH C UCIOJIb30BAaHUEM I'€OMETPHUUECKUX MOHATUH U TEOpeM, ammapara anreOpsl; pelarb NpaKTHUeCKUe 3a/1a41, CBSI3aHHbIE
C HaXOX/ICHUEM I€OMETPUIECKUX BEITHMUNH.

11 KUIIACC

OnepupoBaTh NOHATUSAMHU: IMIIMHAPUYECKAs IOBEPXHOCTb, OOpa3yrollue UUIMHAPHYECKON IMOBEPXHOCTH; WMJIMHAD; KOHHYECKas
MOBEPXHOCTh, 00pa3yrolne KOHNYECKON TOBEPXHOCTH, KOHYC; chepruueckasi TOBEPXHOCTb.
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PacniozHaBaTh Tena BpaleHus (UIMHIADP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTyYSHUS TEJl BPALLCHHUS.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSAMH: IIAPOBONW CErMEHT, OCHOBAHME CETMEHTA, BBICOTA CETMEHTA; IapOBOMl CJIOH, OCHOBAHUE LIAPOBOIO CIIOA,
BBICOTA IIAPOBOTO CJI0s; IAPOBOI CEKTOP.

Boraucnare 00bEMBI 1 TUIOIAAN TOBEPXHOCTEH TEJ BpaIllEHHsI, TEOMETPHUECKUX TEJI C IPUMEHEHUEM (HopMyIl.

OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIMCAHHBINA B cepy U ommcaHHBIN OKosO chepsl; cdepa, BIUCaHHAS B MHOTOTPAHHUK WU
TEJIO BpAILlEHUs.

BbIuuciaTe COOTHOLIEHUS MEXY IUIOIIAASIMU TOBEPXHOCTEN 1 00bEMAMU IOJOOHBIX TEJI.

N300paxars usyyaemble (GUTYpbl OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IUIOCKHUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 0OBEMHBIX (UIYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS Tell
BpALCHHUS.

W3BnekaTb, HHTEPIPETUPOBATh U MIPe0Opa30BbIBATh MH(OPMAIIMIO O MPOCTPAHCTBEHHBIX T€OMETPUUYECKHUX (PUTYypax, MPEICTABICHHYIO
Ha YyepTekax U pUCYHKax.

OnepupoBarh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BbInonHATE AefCTBUS CI0KEHUSI BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOXEHHs BEKTOpa Ha 4MCIO, OOBICHATH, KAKUMU CBOMCTBaMU
OHU 00J1a1aX0T.

IIpuMeHATh paBUIIO MapaJuIeICNIIE A,

OnepupoBaTh MOHATHSMH: JI€KapTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOpP, MOAYJIb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI
BEKTOPA, YToJl MEXY BEKTOpPaMH, CKAJIIPHOE ITPONU3BENCHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTts cymmy BEKTOPOB U IPOM3BEIEHUE BEKTOpA HAa YHUCIIO, YTOJI MEXAY BEKTOPAMHM, CKAJISPHOE MPOU3BEIEHHUE, PACKIIAbIBAThH
BEKTOD I10 JIBYM HEKOJUTMHEAPHBIM BEKTOPaM.

3aaBaTh IUIOCKOCTh YPABHEHHEM B JIEKapTOBOM CHCTEME KOOpAMHAT.

[TpuMeHsTh reomeTpuyeckre (GaxkThl A PEIICHUS CTEPEOMETPHUECKUX 3aj]ad, MPEANOoJaralolMX HECKOJIbKO LIaroB pelieHHs, eciu
yCIIOBHS IPUMEHEHMS 3aJJaHbl B IBHOH (Qopme.

Pemars npocreiiniyie reoMeTprUuecKre 3ajaul Ha IPUMEHEHNE BEKTOPHO-KOOPAUMHATHOTO METO/A.

Pemarp 3amaum Ha J10Ka3aTelbCTBO MaTEMaTHMYECKMX OTHONIEHWH W HAXOXJIECHHE T€OMETPUYECKUX BEJIIMYMH IO olpa3uam Min
aJIrOpUTMaM, IPUMEHS U3BECTHBIE METO/IbI U PELIEHUH CTaHAAPTHBIX MATEMAaTUYECKUX 3a/1a4.

[TpuMeHATh IpOCTENIINE MPOrpaMMHBIE CPENCTBA M DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI IPH PELIEHUU CTEPEOMETPUUYECKUX
3aj1ad4.
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[TpuBOANTE NpHMEpPBl MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B NPUPOAE U KU3HH, paclo3HaBaTh IPOSBICHUE 3aKOHOB I'€OMETPUH B
UCKYCCTBE.

[TpyMeHsTh MOJyYEHHbIE 3HAHUS HA NPAKTUKE: aHAIW3UPOBATh peajbHbIE CUTYyallUd U NPUMEHATh U3yYEHHBIE NOHSTHS B IpoLiecce
IIOHCKA PEIICHUs] MaTeMaTU4eCKU CPOPMYJIMPOBAHHON MPOOIEMBl, MOAEIUPOBATh PEAbHbIE CUTYyallUd Ha SA3bIKE N€OMETPUH, UCCIIEA0BATh
IIOCTPOEHHbIE MOJIEH C UCIOJIb30BAaHUEM I'€OMETPHUECKUX MOHITUH U TEOpEM, anmnapara ajireOpbl; pelarb NpakTHUECKUe 3a/1a4l, CBA3aHHbIE
C HAXO0KJIEHUEM I'€OMETPUUECKUX BETUUHH.

CUCTEMA OHEHKHU JTOCTUXEHUA IINTAHUPYEMBIX PE3YJIBTATOB
OreHOUHBIE MaTepuabl (OPMHUPYIOTCS HA OCHOBE OTKPBHITOrO OaHKa 3aaHWil Ul TEKYIIEro OlEHHBaHHMS C caiToB https:/fipi.ru/ ;
https://edsoo.ru/
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TEMATHYECKOE INTAHUPOBAHUE
10 KJIIACC

Ne KouaunyecTBo dara nmo
Tema ypoka/pa3neiia
n/n 4acoB IUVIAHY

Beenenne B crepeomerpuio (10 gac)

Ara no
pakrty

DJIeKTpOoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

OCHOBHBIE TIOHSITHS CTEPEOMETPHUU:

TOYKa, MPsiMasi, INIOCKOCTH,

npoctpaHcTso. IIpaBuna

M300paKeHHs HA PUCYHKAX: 1 02.09
U300paKeHMs IIIOCKOCTEH,

napauIeNIbHBIX MPSMBIX (OTPE3KOB),

Cepe/IMHbI OTpe3Ka

[TonsaTus: nepecekaromuecs

MJIOCKOCTH, NEePECeKaroIuecs 1 04.09
npsiMasi ¥ MI0CKOCTh

bubmuoreka [JOK
https://m.edsoo.ru/aecc77cd

bu6mmoreka [JOK
https://m.edso0.ru/2d8a9c99

[TonsaTus: nepecekaromuecs
TUTOCKOCTH, TTEPECEKAOIIHECs 1 09.09
npsiMast U TIOCKOCTh

bu6mmorexa [IOK
https://m.edsoo.ru/db685e73

3HaKOMCTBO C MHOTOI'PaHHHMKAaMHU,
n300pakeHre MHOTOIPaHHUKOB Ha

bu6mmorexa [JOK

1 11.09
PHCYHKaX, Ha MPOCKIIMOHHBIX https://m.edsoo.ru/a63959d
yepTexax
HauanbHble cBenieHHs 0 Kyoe u 1 16.09 bubnuorexa [IOK
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paMue, UX pa3BEPTKU U MOJEIIH.
CeueHnss MHOIOIPaHHUKOB

https://m.edso0.ru/b30dff38

10

IIpsimble U mu1ockocTH B npocTpancTie. [lapaneabHocTh NpAMBIX U MJI0cKkocTel (12 yac)

HaganbsHbie cBenieHus 0 KyOe u
paMue, UX pa3BEPTKU U MOJEIIH.
CeueHust MHOTOTPAaHHHUKOB

[TonsiTre 06 akCHOMaTHYECKOM
MOCTPOCHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM
IMOCTPOCHHUU CTCPCOMCTPHU:
AKCHOMBI CTCPCOMETPHU U
CJIICACTBHA U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM
IMOCTPOCHHUHN CTCPCOMCTPHU:
AKCHUOMBI CTCPCOMCTPUH U
CIICACTBHUA U3 HUX

[TonsiTHE 006 AKCHMOMATHYECKOM
IIOCTPOCHHUHU CTEPEOMETPUHU:
AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

18.09

23.09

25.09

30.09

02.10

bubmuoreka [JOK
https://m.edso0.ru/3d8ffd32

bu6mmoreka [JOK
https://m.edsoo.ru/0cc5c4fe

bubmuoreka [JOK
https://m.edso0.ru/239c8ch4

bubmuoreka [JOK
https://m.eds00.ru/65c6b106

bu6mmoreka [JOK
https://m.edso0.ru/258fc245

11

12

B3anMHOe pacmoiokeHue npsmMbIX B
IIPOCTPAHCTBE: MEPECEKAIOIIHECH,
NapauIeIIbHBIE U CKPEIIHUBAIOIINECS
psIMbIE

HapaJ'IJ'ICJIBHOCTB MPSAMBIX U
IUIOCKOCTEM B IMPOCTPAHCTBE:

07.10

09.10

bu6mmorexa [JOK
https://m.edso0.ru/1a2520f6

bu6mmoreka [JOK
https://m.edsoo0.ru/93ad36b3
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NapasulesibHbIE IPSMBIC B
MIPOCTPAHCTBE; MAPATIIETBHOCTh
TPEX ONPSIMBIX

[TapamienbHOCTE NPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

bubmuorexa [JOK

13 [MapaiensHOCTh IPSIMOM U 14.09 https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH

14 VYrael ¢ cOHanpaBJI€HHBIMU 16.09 bubnmoreka [JOK
CTOpOHAMH https://m.edso0.ru/9f4071b9

15 Yron mexay npsiMpIMU B 9110 bu6mmoreka [JOK
IPOCTPAHCTBE https://m.edsoo.ru/fe733862

16 Yron mexay npsiMbIMU B 93.10 bubmmoreka [JOK
IPOCTPAHCTBE https://m.edso0.ru/2935a9a0

17 [TapamienbHOCTD IIIOCKOCTEN: 06.11 bubmmorexa [IOK
napauiebHbIC MIOCKOCTH https://m.edso0.ru/2e18f255

18 CBoiicTBa napayyieabHbIX 11.11 bubnunoreka [JOK
IJIOCKOCTEH https://m.edsoo.ru/e504d656

10 furypu i mowsoons s 1311 BuGinorexa LIOK
T —— https://m.edsoo.ru/4a28dc02

bubnuorexa [JOK
20 Hoerpoerme ceuermii 1811 https://m.edsi.ru/1d434d0f
bubnuorexa [JOK

21 Hoctpoerme cetermii 20.11 htt[6>s://(r)n?edsclnloc.)ru/eCZGfeSd
KonTponbhas pabota no teme

99 "ITpsiMbl€ M TIOCKOCTH B 25 11 bubmuorexa [IOK

npoctpanctse. [lapamienbHOCTh
IPSIMBIX U IIJIOCKOCTEMN"
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[MepneHAMKYJISIPHOCTH NPAMBIX H MJI0cKOcTel (12 yac)

[leprieHAMKYASIPHOCTH NPAMOUN 1

bubmuorexa [JOK
2 : 27.11
3 HIIOCROCTH: HEPHEHMIYIPHAIE https://m.edsoo.ru/b19f6a5d
IPSIMBbIC B IPOCTPAHCTBE
[Ipsambie mapasienbHbIE U bubmuoreka [JOK
24 02.12
NEPIEHAUKYIIAPHBIEC K JIOCKOCTH https://m.edsoo.ru/0ac11c95
[Ipsimble mapasuienbHbIe U bubmuorexa [IOK
25 04.12
NEPIEHANKYIIAPHBIEC K MJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHuKyIsIpHOCTH 09.12 bubmmorexa [IOK
IPSIMOM U TUTOCKOCTH ' https://m.edsoo.ru/f85bfc46
97 IIpr3Hak nepneHIuKyJIspHOCTH 11.12 bubnnoreka [JOK
IPSIMOM U TTOCKOCTH ' https://m.edso0.ru/79165d15
Teopema o npsimoii bubmmoreka [JOK
28 . 16.12
HEePICHIUKYIISPHON TIIOCKOCTH https://m.edso0.ru/635c5087
29 Teopema o npsmoit 18.12 bubmmorexa [IOK
HEePICHIUKYIISPHON TIIOCKOCTH ' https://m.edso0.ru/bd3745f8
30 TeopeMma o npsmoi 93.12 bub6nuorexa [IOK
NEePIEeHANKYIISPHON TNIOCKOCTH ' https://m.edsoo.ru/7d18834b
[MepnieHUKYIISAp U HAKJIOHHBIC:
paccTostHuEe OT TOYKHU JI0 TUIOCKOCTH, bubnuotexa [JOK
31 . 25.12
pacCcTOsTHHUE OT MPSIMOM 10 https://m.edsoo.ru/33c477d3
TUTOCKOCTH
[MeprieHAUKYIISAP U HAKIIOHHBIC:
paccTossHUE OT TOYKH JI0 THIOCKOCTH, bubmuorexa [JOK
32 . 13.01
paccTostHue OT TPSAMOM 10 https://m.edsoo.ru/66fefadd
TUIOCKOCTH
33 [leprieHaUKYNISAp U HAKIOHHBIE: 15.01 bubnuoreka [JOK

PACCTOSAHNEC OT TOUKHU JO INIOCKOCTH,

https://m.edsoo.ru/a5b7b8e3
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paccrosiHue OT MPSAMOU 110
IJIOCKOCTH

[IepnieHauKymsp U HAKIIOHHBIE!
PacCTOsSIHUE OT TOYKH [0 IIJIOCKOCTH,

bubmuoreka [JOK

34 20.01
paccTostHUE OT MPSAMOU 10 https://m.edsoo.ru/dbee22bc
TUIOCKOCTH
Yriabl Me:kny npsiMmbiMi U mJ1ockocTamu (10 gac)
35 VYTl B IPOCTPAHCTBE: YIOJl MEXKITY 99 01 bubmuoreka [JOK
IPSIMO# U TTOCKOCTBIO ' https://m.edsoo0.ru/6b61b2b4
JIByrpaHHBIN yroJl, TMHEHHBIN Yroj bubmmorexa [IOK
36 27.01
JIBYTPaHHOTO yTiia https://m.edsoo.ru/5fa0b3ce
JIByrpaHHbIi yroJi, TMHEHHBIN yroa bubnuoreka [IOK
37 29.01
JIBYTPAHHOTO yTiia https://m.edsoo.ru/c7c777ed
38 feﬁfﬁff EZYEEEHEETZ:: Hﬁi::; Te]fl : 03.02 butmuorexa LIOK
p vp FHRYIEP ABYX ' https://m.edsoo.ru/ec3e2da3
II0CKOCTEH
S —— 05.02 bubmorera LIOK
P PHEHAIYTAP HBYE ' https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEH
0 npwwas nepmemgapocTe Y 1002 bubmorera LIOK
P PHEHAIYTAP HBYE ' https://m.edsoo.ru/ba75dc57
IJIOCKOCTEH
bu6mmoreka [JOK
41 T & 12.02
COPEME O TPEX TIEpHeH Ay Hpax https://m.edsoo.ru/e4972cdc
bu6mmorexa [JOK
42 T & 17.02
COPEME O TPEX TIEpHIeH Iy Hpax https://m.edsoo.ru/52188a7d
b K
43 Teopema o TpEX mepreHANKYIIApax 19.02 ubmorexa 1O

https://m.edso0.ru/9f246736
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KonTtponbsHas pabora mo Temam
"[leprieHAUKYIAPHOCTD MPSIMBIX U

bu6mmoreka [JOK

a4 wiockocteit" u "V IiIbl MeXIy 24.02 https://m.edso0.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMU"
Muororpannuku (11 gac)
[ToHsITHE MHOTOTPAHHUKA, OCHOBHBIC
2JIEMEHTHI MHOTOTPaHHUKA,
45 BBIIYKJIbIE U HCBBIII)IYKJIBIG 26.02 Bubmorexa IOK
. https://m.edsoo.ru/2d24e873
MHOTOTPaHHHKH; pa3BEPTKa
MHOTOTpaHHHKA
[Tpu3ma: n-yrojapHas mpu3Ma; rpaHu
46 Y OCHOBAHUSI TIPU3MBI; IPSIMasi U 03.03 bubmmoreka [IOK
HaKJIOHHAsI [TPU3MbI; OOKOBas 1 https://m.edsoo.ru/b4ad63ad
MIOJTHASI TOBEPXHOCTD PU3MBI
[Tapannenenunen, nNpsMOyroIbHBIN bubnnoreka [JOK
47 . 05.03
napajieNICIUIe]] ¥ ero CBOMCTBA https://m.edso0.ru/8a7be683
[Mupamuaa: n-yrompHasi mupaMuia,
I'paHU U OCHOBaHME MUPAMMU/IbI;
48 612)K0Ba$[ Y TIOJTHAst HOBSpXH(fLCTL 10.03 bubamorexa IOK
https://m.edsoo.ru/fb1cd0a5
MUPaMUJIbI; IPaBHIIbHAS U
yced€HHas MMpamuia
[IpaBuIBHBIE MHOTOTPAHHUKU:
MOHSATHE MTPABUIBHOTO
MHOT'OT'paHHMKA; TpaBUIIbHAS bubmuorexa [IOK
49 12.03
IpU3Ma U MpaBUIbHAs MUPaMU/Ia; https://m.edso0.ru/074c8865
NpaBUJIbHAS TPEYrobHas MUpaMuIa
Y TIPaBUJILHBIN TETPadp; KyO
50 [IpencraBnenue o NpaBUIBHBIX 17.03 bubnuorexa [IOK
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MHOTOTPaHHUKAX: OKTa3p,
JOJICKadAP U UKOCAdIP.

https://m.edsoo.ru/a0fdd5bf

CumMMeTpHs B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIIBHO TOUKH,
IPSIMOM, TUIOCKOCTH. DJIEMEHTBI

bubmuorexa [JOK

51 19.03
CUMMETPHH B IIUPAMU/IAX, https://m.edsoo.ru/b9e777d9
napaJuleIenuIeaax, mpaBUIbHbIX
MHOTOTpaHHHKaX
2 wmororpammimon piop 24,03 bGiorers LIOK
P -+ Peopa, ' https://m.edsoo.ru/6cdbecef
JTarOHAJIH, YTIIbI
[Tnomags GOKOBOM MMOBEPXHOCTH U
53 EOEI:;EI ouas ﬁfﬁl‘l’lﬁi 26.03 butmuoreka LIOK
P > IHIOTHAIE | ’ ' https://m.edso0.ru/37d84157
TeopemMa 0 OOKOBO MMOBEPXHOCTH
IIPSAMOM TIPU3MBI
[Tnomaas 60KOBOI MOBEPXHOCTH U
T — 07,01 biGiorers L1OK
PAMHIAB, TEOP e ' https://m.eds00.ru/5603e30b
OOKOBOI TOBEPXHOCTH YCEUEHHOMN
HpaMUIBI
55 KonTposnbHas pabora no teme 09.04 bubnnorexa [JOK
"MHOTOrpaHHuKH" ' https://m.edsoo.ru/a95f5c04
O0beMbI MHOTOTPAaHHHUKOB (9 4ac)
bu6mmorexa [IOK
56 IT 0 00BE 14.04
OIITHE OB OBBENE https://m.eds00.ru/7ad0020b
b K
57 O0BEM TUpaMHUTBI 16.04 nosmoreka O

https://m.edso0.ru/235171b3
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bubmuoreka [JOK

>8 O0bew mupani et 21.04 https://m.edsoo.ru/f47dfefd
bubmuoreka [JOK
& 23.04
>9 OOEM mipasit ot 30 https://m.eds00.ru/79¢10312
. bu6mmoreka [JOK
00 OObEM mHpaMu bl 28.04 https://m.edsoo.ru/2faadc3f
. bubnmoreka [JOK
o1 O0bem pusvbl 30.04 https://m.edso0.ru/79853608
" bubmmoreka [JOK
62 OOBEM U3 05.05 https://m.edsoo.ru/1e053890
N bubmuoreka [JOK
63 OObEM npu3MbI 07.05 https://m.edso0.ru/482d3f51
64 KonTtponpHas padora o Teme 12.05 bubmmorexa [IOK
"O0BEMBI MHOTOIPAaHHUKOB" ' https://m.edso0.ru/28a6573c
IloBTOpEHHUE: CeueHHsA, PACCTOSIHUA U YIUIbI (4 Yac)
[ToBTOpenue, o6o0IIeHNE
65 CHCTEMATHU3ANS 3HAHUH. 14.05 bubmuorexa [JOK
[Moctpoenue ceueHuii B ' https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpenue, 0600IIEHNE
cUcTeMaTH3aIlus 3HaHUH.
o | e s
ABYM . © » OT TOTRI A0 ' https://m.edsoo.ru/f7792ba9
TPSIMO#A, OT TOYKH JI0 TJIOCKOCTH,
MEKy CKPEITHBAOIIIUMUCS
PSIMBIMH
67 Wrorosast KoHTpoJIbHAS paboTa 21.05 Bubmorexa IOK
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68

[ToBTopenue, 06001IEeHNE
CHCTEMAaTHU3alus 3HAHUH.
BrluncneHue yrioB: MexIy
CKPEIMBAIOIIUMUCS PSMbBIMH,
MEXIy TPSIMOH U TIOCKOCTBHIO,
JBYI'PaHHBIX YITIOB, YIII0B MEXKIY
IUIOCKOCTSIMH

26.05

bu6mmoreka [JOK
https://m.edso0.ru/56765e8b
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11 KJIACC

Ne KounvecTBO Hara mo Hdara mo JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka /pa3nena
n/n 4acoB IUIAHY paxry o0pa3oBaTe/bHbIE PeCypChl
Tesia Bpamenns (12 yac)
C :
L | sseopt st vostpenee 1 0409 buGiorera LIOK
HaMeTp; Ul b TIOBEPXHOCTH :
8 b TotHan P https://m.edsoo.ru/0341bc2b
cepsl
, B3aumMHoe pacrionoxxeHue chepbl u . oo BuGmiorexa LIOK
IUIOCKOCTH; KacaTelbHask INIOCKOCTh :
’ https://m.edsoo.ru/bed12a43
K cdepe; mromanb chepbl
3 N3o6paxenue chepsl, mapa Ha 1 18.09 bubnmoreka [JOK
wiockoctu. CeueHus mapa ' https://m.edsoo.ru/bc15f7{2
[unwaapudeckast MOBEPXHOCTD,
oOpa3zyromue MUINHIPHIECKOM bubnuoteka [JOK
4 . 1 25.09
MOBEPXHOCTH, OCh IIMJIMHIPUYSCKON https://m.edso0.ru/6054b8cl
MMOBEPXHOCTH
Huwaap: ocHOBaHUS U OOKOBas
5 MMOBEPXHOCTh, 00pa3yroias u oCh; 1 02.10 bubnuorexa [JOK
IUI0MIa1b OOKOBOM U IOIHOM ' https://m.edso0.ru/188f6216
MMOBEPXHOCTH
N300pakeHne nuauHApa Ha
iockocTu. Pa3séprka nmumuHpa.
bu6 OK
6 Ceuenus muuHAPA (TUTOCKOCTHIO, 1 09.10 nomotexa 11

napasuieIbHON WUIn
MEPIEeHIUKYJIIPHON OCH LIMIINH/IPA)
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Konnueckas noBEpXHOCTB,
o0pa3yromnye KOHUYECKOn

bu6mmoreka [JOK

7 16.10
[TOBEPXHOCTH, OCh M BEPIIHHA https://m.edsoo.ru/c94ba09b
KOHHYECKOU IMOBEPXHOCTH
. nga};C: OCHaOBa};I/;C u Be;)pm:ma, 2310 Butmorexa LIOK
sI ¥ OCh; I/ b .
pasylomt b, TUIOHHAA https://m.eds00.ru/897dd3b2
OOKOBOW M IMOJTHON MMOBEPXHOCTH
0 | soumnsccsommmn wommt 06.11 uGmorexa LIOK
’ ' https://m.edso00.ru/1468bab3
MTOBEPXHOCTh
N300paxeHne koHyca Ha MIOCKOCTH.
o | e G o o
8 > Hapajuiet ' https://m.edsoo.ru/Obdelbe8
OCHOBAHMIO, U INIOCKOCTBIO,
MIPOXOAIIEH Yepe3 BEPIINHY)
11 KoMmb6unanus ten BpaiieHus u 20.11 bu6mmoreka [JOK
MHOTOTPaHHHKOB ' https://m.edsoo.ru/3cef10e5
" hi[bHOFO.Fp;HHI/IK, OMHMCAHHBIM OKOJIO 1 Bu6miorexa 1IOK
COCPRT, COCPA, BIMCAMHAT B ' https://m.edso0.ru/0b136158
MHOTOTPaHHUK WU B TEJIO BPALIECHUS
O0bembl Tea (5 yac)
13 [Tousitue 06 00béMe. OCHOBHBIE 04.12 bu6mmoreka [JOK
CBOMCTBA 00BEMOB TEN ' https://m.edso0.ru/26a03fb7
" bubnmoreka [JOK
14 O6BEM I Apa, KOHyCa 11.12 https://m.edsoo.ru/5513d87b
bu6mmorekxa [JOK
1 é 18.12
> OObEM wmiapa  IIOMALL CHEpEL 8 https://m.eds00.ru/d189bde2
16 [TooOHBIE TENa B TPOCTPAHCTBE. 25.12 bubnuorexa [IOK
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COOTHONICHUST MEXKTY TLTOMIAISIMHI
MMOBEPXHOCTEH, 00bEMaMHK MOJOOHBIX
TeN

https://m.edsoo.ru/810cfleb

KonrponsHas pabora mo remMmam

bubmuoreka [JOK

17 15.01
"Tena Bpamenus" u "O0bembl Ten" https://m.edsoo.ru/4a33a8ab
BexTopsbl u koopauHaThl B ipocTpancTie (10 vac)
BexTop Ha MJI0CKOCTH U B bubmmorexa [IOK
18 22.01
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
bubmuoreka [JOK
1 29.01
9 CroxeHre ¥ BEIYMTaHHE BEKTOPOB 9.0 https://m.edsoo.ru/234f089
bubmuoreka [JOK
20 YMHOXEHHE BEKTOpa Ha YHCIIO 05.02 https://m.edsoo.ru/dee379b
SR — 1202 BuGinorexa LIOK
Hlatap pam. ' https://m.edsoo.ru/a28fd74e
[IpaBuio napannenenunena
22 npueneren spawin aermai 1902 Eromiorex LLOK
P PaptiL A ' https://m.edsoo.ru/5a827900
BEKTOpaMH
) KOOpZﬁ[:I/IHeaTHO-Bee;(TZpHHIZ (I:VICTOII 500 BuGmorexa [OK
MIPH PEIICHUN TE€OMETPUICCKUX :
PP P https://m.edsoo.ru/d3alfe30
3ajgaq
[IpsiMoyrosbHas cucTreMa KoopIuHatT
24 B IIpocTpaHcTBe. KoopauHaTel 05.03 bu6nuorexa [IOK
BekTopa. [IpocTteiimue 3agauu B ' https://m.edsoo.ru/48db7058
KOOp/IMHATaX
VYron mexay Bektopamu. CKansipHOe bubnmoreka [JOK
25 12.03
MIPOU3BE/ICHNE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruncnenue yrioB Mexay 19.03 bubnuorexa [JOK
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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

MMPpsAMBIMHA U INIOCKOCTAMU

https://m.edsoo.ru/8efbe78e

KonTponbhas pabora no teme

bubmuoreka [JOK
27 "B 26.03
CITOpHL I K?OpHHHaTH . https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
IloBTOpEHUE, 00001IeHNE, cUcTeMaTH3alusA 3HaHu (7 4ac)
[ToBTOpeHUE, 0600IICHNE 1
cucreMaTtu3aius 3HaHuil. OCHOBHbIE bubnmoreka [JOK
28 09.04
burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPHUH
[ToBTOpenue, o6o0IeHNE U
cucreMaTtu3aius 3HaHuii. OCHOBHbBIE bubnmoreka [JOK
29 16.04
burypsl, hakThl, TCOPEMBbI Kypca https://m.edso0.ru/078cd184
TUTAHUMETPHUH
0| comonmmms o, S 200 b morera LIOK
B o ' https://m.edsoo.ru/7491efe0
TUTAHUMETPUHU F METOJIBI HX PEIICHUS
I1
5| coommmm s, Som 002 bimorera LLOK
. e ' https://m.edsoo.ru/4dffda97
TUTAHAMETPUHU B METOJIBI HX PEIICHUS
[ToBTOpeHue, 060061IeHNE U
cuctemaTusaius 3HaHui. OCHOBHBIE bubmuorexa [JOK
32 05.05
¢burypsl, hakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepEeOMETPUU
bubmuoreka [JOK
33 4 12.05
TOroBas KOHTPOIbHAL padota https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHme, 0600IIEHNE U 19.05 bu6mmorekxa [JOK

cHCTEMaTH3aINsI 3HAaHUH

https://m.edsoo.ru/f465d10e

26


https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
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

Ipunoxenune

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kox .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThI 0CBOCHHUS OCHOBHOM
NPOBePsIeMOro .
o0pa3oBaTe/IbHON MPOIrPaMMBbI CpeiHero o01ero 00pasoBanus
pe3yJbTarta
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, PsAMasi, INIOCKOCTb
25 [IpuMeHATh aKCHUOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IIPU PELICHUU
' reOMEeTPUUYECKUX 3a7au
- OnepupoBaTh MNOHATUSAMH: HapalIeIbHOCTh M MEPHEHAUKYIIPHOCTh
' IPSIMBIX U IJIOCKOCTEN
-4 KnaccuuuupoBaTh B3auMHOE pacloyioXEHUE MPSIMBIX M IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYIPAHHBIN Yroj, 'paHH JBYT'PAHHOTO YIJIa,
7.5 peOpo ABYrpaHHOIO yria, JMHEWHBIH yroj ABYIrpPaHHOIO yIia, rpagycHast
Mepa JIBYTPaHHOT'O yria
5 OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BBIMYKJIBIH U HEBBITYKJIBII
' MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPAHHMKA, IPaBUIIbHBIA MHOTOTPAHHUK
-4 Pacno3HaBaTh OCHOBHBIE BUABl MHOTOTPAaHHUKOB (MHpaMuia, Npu3Ma,
' MPSIMOYTOJIBHBIN Mapasuienenunesn, Kyo)
KnaccudunupoBatb ~ MHOTOIpaHHMKH, BBIOMpass  OCHOBaHMS  JUis
- KjaccupuKauuyd  (BBIIYKJIBIE W HEBBINYKJIblE  MHOTOIPAHHUKH,
' [IPaBWIBHBIE MHOTOTPAHHHUKH, TIPSAMBIE M  HAKJIOHHBIE IIPU3MBIL,
TapajuIeTICTUTIC b )
29 OnepupoBatb MOHSATUSMU: CeKyIas MJIOCKOCT, cedeHue
' MHOTOT'PaHHUKOB
210 OOBACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOIPAaHHHKOB,
' UCIOJIb3Ysl METO CIIEJ0B
7.11 Crpouth ce4yeHUsT MHOTOTPAaHHUKOB METOJIOM CJENOB, BBINOJIHATH
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7.12

7.13

7.14

(BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYP:
BHJI CBEPXY, COOKY, CHU3Y

Pemrate 3aa4i Ha HaXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 110 06pa3uaM
WIH aJrOpUTMaM, MPUMEHSS W3BECTHHIC AHAJIMTUYCCKHE METOJBI IPH
peliCHUKM CTAaHAAPTHBIX MATCMATUUYCCKHUX 3aJad Ha  BbIYUCIICHUC
pacCTOSIHUN MEXIY ABYMsI TOYKAMH, OT TOYKHU JO MPSMOM, OT TOYKH JI0

IIOCKOCTH, MCKAY CKPCIIMBAOIIIUMHUCS ITPAMBIMHA

Pemrate 3aa4i Ha HAaXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 110 06pa3uaM
WK aJiroputMam, IMMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKUC MCETOAbI IIPpH
PCIICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aJad Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHMBAOMIMMUCA IIPAMBIMH, MCKIY HpHMOﬁ Hn IIJIOCKOCTBIO,

MCXKAY IJIIOCKOCTAMHU, IBYI'PDAHHBIX YI'JIOB

Boruucisate 00bEMBI M IUIOIIAIM  TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpusma, nmupamMuaa) ¢ npuMeHeHrueM GopMyil, BHIYUCISATh COOTHOIICHUS
MEXKITY IIOIIAAsIMU MMOBEPXHOCTEM, 00bEMamMu 0T0OHBIX

MHOI'OI'paHHUKOB

7.15

OnepupoBaTh MOHATUSMH: CUMMETPHsSI B IMPOCTPAHCTBE, LEHTP, OCh U

INIOCKOCTh CUMMCETPHHU, ICHTP, OCh U IINIOCKOCTb CUMMCTPHH (I)I/Il"prI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPIPETHPOBATH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UIypax, MpeACTaBICHHYIO Ha

yepTekax U pUCyHKax

7.17

HpI/IMeHHTB reoOMCTPpHUICCKUC (I)aKTLI I peHICHUS CTECPCOMETPUUCCKUX
3aaa4, IMpeamnojJararomux HECKOJbKO HIaroB pCmiCHUs, €CJIN YCIOBUA

NPUMCHCHUS 3aJIaHbI B SIBHOM (bOpMe

7.18

7.19

[IpuMeHATH mpocCTEHIIME MPOrpaMMHBIE CPEICTBA U DIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPH PELIEHUN CTEPEOMETPUYECKUX 3a1a4
[IpuBOIUTE MpHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H

JKU3HH, pACIIO3HABATH NPOABJIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHsTh NOTy4YeHHbIE 3HAHUS Ha MIPaKTHKE: aHAIU3UPOBATh PeaIbHbIE
CUTyalluu M MPHUMEHATh HU3YYEHHBIE IIOHATHS B IIPOLIECCE IIOMCKA
penieHus MaTeMaTHYECKH chopMyIHpOBaHHON po0GIIEeMBI,
MOJIETMPOBATh PEAbHbIE CUTyallMM Ha SI3bIKE T€OMETPUH, MCCIIEN0BATH
MIOCTPOCHHBIE MOJIENHN C UCIOJIb30BAaHUEM TI'€OMETPUYECKUX MOHATUH U

TCOPEM, allriapara anrerLI, pelmiaTh NPpAaKTUICCKUEC 3aJa9u, CBA3AHHBIC C
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HaXOXIACHUEM I'COMETPHUICCKUX BEINYNH

11 KUIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeJIbHOM NMPOrPaMMBbI CpelHero o01ero od0pasoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHATUSIMU: UWIMHIPUYECKAs TOBEPXHOCTh, 00pa3yromue
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, LIMIMHIpP, KOHUYECKas IMOBEPXHOCTb,
' oOpa3yromue KOHHYECKOH  IMOBEPXHOCTHU, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacrio3naBath Tena BpameHus (MUINHAP, KOHYC, chepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJ BPAILICHHS
6.4 KrnaccudunupoBaTs B3aUMHOE pacroiokKeHue cepbl U MIOCKOCTH
OnepupoBaTh MOHSATUSIMU: IIAPOBOW CETMEHT, OCHOBAaHUE CErMEHTa,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHHE IIAPOBOTO CIIOS, BHICOTA
[IApOBOTO CJI0S, IIIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M TUIOIIATM TOBEPXHOCTEH TeNn BpallCHHUS,
' TEOMETPHUYECKUX TEJI C IPUMEHEHUEM (HOopMyIT
OnepupoBaTh TOHSATHSIMH: MHOTOTPAHHUK, BIHMCAaHHBIH B chepy u
6.7 OTNKCaHHBIN OKOJIO cdepsl, chepa, BIUCAaHHAS B MHOTOTPaHHUK WJTH TEJIO0
BpaIICHUS
68 BBIUUCIIATE COOTHOIIGHWST MEXIy IUIOMAASIMU TOBEPXHOCTEH W
' 00BbEMaMU MMOAOOHBIX TeI
6.9 N300paxkaTh n3ydaemble GUIYpbl OT PYKH U C MPUMEHEHUEM IMPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IUIOCKME YEpPTEKUW U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BHA CBEpPXY, COOKYy, CHH3Y; CTPOUTHh CEUCHHsS Tl
BpaleHUs
W3BnekaTb, MHTEPIPETUPOBATh M NPEoOPa3OBBIBATH HH(OPMAIHMIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UIypax, NPEJICTaBICHHYIO Ha
yepTekax U pUCyHKax
6.12 [TpumensTh reomeTpuyeckue (PaxKThl A PEHICHUS CTEPEOMETPHUUYECKHUX
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3aaa4, HOpcArnojiararonmx HCECKOJIBKO IIaroB pemicHHdA, C€CJIU YCIIOBUSA

MPUMEHEHHUS 3aJIaHbI B IBHOU (hopMme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

BEITOIHATE I[ef/'ICTBI/ISI CJIOKCHHUA BCKTOPOB, BBIYUTAHHWA BCKTOPOB H
YMHOXCHHA BCKTOpa Ha YHCIIO, O6’b$ICH$ITB, KaKUMH CBOMCTBAMH OHHU

o0J1aaroT
[TpuMeHSTh MpaBUIIO HapalIe/CIHIIe A IPU CII0KCHHH BEKTOPOB

OHGpHpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B ITPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpaA, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroa MCExKAy  BCKTOpaMu, CKaJIIpHOC  HNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

6.20

Haxomuth cyMMy BEKTOpOB M IIPOM3BEIECHUE BEKTOpa Ha YMCIO, yroj
MEX]y BEKTOpaMH, CKaJIipHOE MPOU3BEJCHHUE, PAaCcKIIaAbIBaTh BEKTOP 110

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

38.,HaBaTB IIJIOCKOCTb YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMHAT
Pemats HpOCTCﬁHIHG reOMCTPpUUYCCKUC 3aJa4ud Ha JIIPHUMCHCHUC
BCKTOPHO-KOOPAWHATHOI'O METOda

Pemarr 3amaun Ha A0Ka3aTENbLCTBO MaTEMaTHUYECKHUX OTHOIICHUH H
HaXOXIACHUC I'COMCTPUUCCKHUX BCIUYHH I10 06pa3uaM HJIN aJIrOpUTMaMm,

IMPUMCHAA HU3BECTHBIC METOABI npu pelICHUA CTaHJAPTHBIX

MATCMAaTHYCCKUX 3a1a4

6.21

[IpuMeHATh mpocTEHIIME NPOrpPAMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a4

6.22

6.23

IIpuBOAUTE NpUMEPBl MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U
JKU3HH, PACIIO3HABATh MPOSBIECHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

IIpuMeHATh TOJIy4EHHBIE 3HAaHMWA Ha IPAaKTHKE: AHAIU3UPOBATH
pealbHBIE CUTyallud W NPUMEHATb M3Y4YCHHBIE IIOHATUSA B IIpoLiECcCe
MOMCKA pELIEHUS MaTeMaTHYecKu COpPMYIUPOBAHHON MPOOIEMBI,
MOJICJINPOBATh PEaJbHbIC CUTYAallUU HA SA3BIKE N€OMETPUHU, MCCIIEN0BAThH
ITOCTPOEHHBIE MOJIENIN C HCIIOJIb30BAHUEM I€OMETPHUYECKUX IOHATHHA H
TeopeM, armnapara anreOpbl, perars NpaKTHYECKUe 3a1a4M, CBSI3aHHbIE C

HaXO0XIACHUEM I'COMCTPHICCKUX BEIINYHNH
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IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

['eomeTpus

7.1

OcHOBHBIE MOHATHS cTepeoMeTpud. Touka, mpsiMas, MIOCKOCTh, MPOCTPAHCTBO.
[Tonsatue 00  aKCMOMAaTHYECKOM  MOCTPOCHHH  CTEPEOMETPUHU:  aKCHOMBI

CTCPCOMETPHUU U CICACTBUA U3 HUX

7.2

7.3

7.4

B3auMHOe  pacnosniokeHue NOpAMBIX B IPOCTPAHCTBE:  IEPECEKAOIIHUECH,
napajuleJibHble U CKpeluBaromuecs npsmele. [lapamienbHOCTh NOpsAMBIX U
IUIOCKOCTEM B  MPOCTPAHCTBE: MapajulelibHble NpsIMblE B  MPOCTPAHCTBE,
[apajuIeIbHOCTh TPEX MNPSIMBIX, MAPAJIEIIBHOCTh MPSAMOM M IIOCKOCTU. YTJBI C
COHANpPABJICHHBIMU CTOPOHAMH, YIrOJ MEXIy MpSAMbIMH B IPOCTPAHCTBE.
[TapamienbHOCTh MJIOCKOCTEHN: MapaulebHbIE IJIOCKOCTH, CBOWCTBA MapalieIbHbIX
wiockocteil. [Ipocteiive npocTpaHcTBeHHBbIE (UTYPHI HAa IUIOCKOCTH: TETPadiap,

KyO, mapajuieNenuies], HIOCTPOSHHE CeUeHHM

[lepneHUKYISIPHOCTE NPSAMOM M IUIOCKOCTH: NEPHEHAMKYJISPHBIE IPSAMBIE B
IIPOCTPAHCTBE, MIPSAMBIC MapAIICIIbHBIE U IEPIICHAUKYIISPHBIE K IIIIOCKOCTH, IIPU3HAK
NEPNEHANKYJISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O NMPSAMON NEPIEHAUKYIISIPHON
IJIOCKOCTH. YTJBl B IIPOCTPAHCTBE: YIrOJd MEXAY IpPsSAMOM U IUIOCKOCTBIO,
JBYT'PAaHHBIA yrOJI, JIMHEHHBIM Yroja JAByrpaHHoro yrina. IlepneHaukynsp u
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHHUE OT IPSIMOM 10
IUIOCKOCTH, MPOEKIMsI (PUTyphl Ha IUIOCKOCTh. [lepneHAuKYIsIpHOCTh MIIOCKOCTEH:
NPU3HAK  [EPIEHIUKYISAPHOCTH  ABYX  Iulockocted. Teopema o  Tpéx
NEPHEHAUKYIIPAX

IlonsAiTHE MHOTOIpaHHMKA, OCHOBHBIE DSJIEMEHTHl MHOIOTPAHHHKA, BBIIIYKIBIE H
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipumsma: N-yronpHas
npu3Ma, TPaHU U OCHOBAHHUS MPU3MBI, MpsiMas U HAKJIOHHAs MpHU3MbI, OOKOBas U
MIOJIHASI TOBEPXHOCTH Npu3Mbl. [lapamienenumen, mpsAMOYToJIbHBIN MTapauIIeIICITNATIE]T
u ero ceorcraa. [Iupamuaa: N-yrojabHas nupamuia, TpaHd U OCHOBAaHUE ITUPAMU/IBI,
OOKOBas M IMOJIHAS MOBEPXHOCTh NMUPAMUJbI, IPABUJIbHAS U yCeU€HHAs MUpamMuiaa.

OIEMEHTHI nNpu3Mbl U TMHUPAMUBL. HpaBI/IJ'IBHBIC MHOT'OTPpAaHHUKH: ITOHATUC
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7.5

7.6

1.7

MPaBUJIBHOTO MHOIOTPaHHUKA, IPAaBWIbHAs NpHU3Ma M MPAaBWIbHAS NUPAMHUAA,
NpaBUIbHASA TPEYTOJIbHAS MUPaMUAA U MPaBWIBHBINA TeTpasap, KyO. Ilpeacrasienue
O MPaBWIbHBIX MHOIOTPaHHUKAX: OKTa’Ap, AOJAEKAdAp U uKocadapyrue CedeHus

IMPU3MBbI 1 TUPAMUBI

CuMmMeTpuss B IPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEJIBHO TOYKH, IPSIMOM,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B MUPAMMIAX, NapauICICIUIIECIaX, TPABUIBHBIX

MHOTI'OIrpaHHHUKax

Brruncnenue 31eMEHTOB MHOTOTPAHHHUKOB: p&Opa, amaroHanu, yriael Ilmomans
OOKOBOM TMOBEPXHOCTH U TIOJHON MOBEPXHOCTU MPSMOM MPU3MBI, IUIOMIAIb
OCHOBaHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTHU MpPsiMOI mpu3Mbl. [lnomans 60koBoi
MOBEPXHOCTH W IOBEPXHOCTU NPaBUIBHOM MHpPaMUJIbI, TEOpEMa O ILUIOLIAIN

yceu€nHoi nupamupl. [lorstue 06 06béme. OOBEM MUpaMuIbl, IPU3MBI

[Tono6HbIe Tena B mpocTpancTBe. COOTHOMIECHHS MEXTY TUIOMIASIMH TIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KJIACC

Kon
6

6.1

6.2

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

I'eomerpus

[unuaapuyeckasi MOBEPXHOCTb, 00pa3yroIIie HUINHAPUIECKONH MTOBEPXHOCTH, OCh
UWIMHIPUYECKON TOBEepXHOCTH. LMmuHAp: OCHOBaHWS W OOKOBas MOBEPXHOCTH,
oOpasyromias U oCh, TUIOIaAb OOKOBOW 1 MTOJIHOW TTOBEPXHOCTH

Konundeckas moBepXHOCTh, 00pa3yrolre KOHUYECKON MOBEPXHOCTH, OCh U BEPILINHA
KOHUYECKOW ToBepXHOCTH. KOHyC: OCHOBaHHWE W BepIIWHA, 0Opasyromias U OcCh,

IJI01aAs OOKOBOM M TIOJIHOM TOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyromue u

BbICOTA, OCHOBAHUA U OokoBas IMOBCPXHOCTH

6.3

6.4

6.5

6.6

Cdepa u map: neHTp, paauyc, ITMaMeTp, IIoMaab IOBEPXHOCTH cdephl. B3aumHoe
pacnosnoxeHue cdepbl U MIOCKOCTH, KacaTelbHasl IMJIOCKOCTh K cdepe, IUIoaib
cdepbl

N3o06paxkeHune Ten BpalieHus Ha MII0CKOCTH. Pa3BépTka numuHapa u KOHyca
KoMOuHammu Ten BpalieHuss ¥ MHOTOTPAHHUKOB. MHOTOTpPaHHUK, OIMMCAHHBINA
okoJio cdepsl, chepa, BMCaHHAST B MHOTOTPAHHHK, WJIH TEJIO0 BPAIIEHUS

[Tonstue 06 oO0BEMe. OCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 o0BEME
NPSIMOYTOJIBHOTO TIapayuienienunena u ciaenctBust w3 He€. OOBEM IHIMHIpA,

KoHyca. O0BEM 1mapa u miomaab chepsl
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[Tomobuple Tema B mpocTpaHcTBe. COOTHOMICHHS  MEXIy  IUIOMIAJISIMU

o MMOBEPXHOCTEH, 00hEMaMH MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO W TMEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
' (mapanenbHOE OCHOBAHUIO U MPOXO/SIIEE YEPE3 BEPILINHY), CEUECHUS 11apa
Bexktop Ha miockoctd M B mpocTpaHcTBe. CIIOKEHHE U BBIUMTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. PemeHune 3amad, CBA3AaHHBIX €
IIPUMEHEHUEM IIPAaBUII ACUCTBUM C BEKTOPaMU
[IpssMoyronbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTtsl BekTOpa.
6.10 [Ipocreitimne 3agaun B KOOpAWMHATaX. YToil Mexay BekTopamu. CkaisipHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YrJIOB MCXKAY HNPAMBIMUA M INIOCKOCTAMMH.

KOOp,I[I/IHaTHO'BCKTOpHHﬁ MCTOJ IIPU pCIICHUU I'COMCTPHUICCKUX 3a1aY
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ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHS OCHOBHOI OBPA3OBATEJIBHOM ITPOT'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TPeGOBaHUS K NPeIMETHBIM pPe3yJbTATaM OCBOEHUS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3zoBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMU peElICHUs 3ajady;
yMeHue (HOpMyIHpOBaThH M OMNEPUPOBATH TMOHATUSMU: OIpEAeTIeHHE,
aKcuoma, TEOpeMa, CJIEACTBHE, CBOMCTBO, INPU3HAK, J10Ka3aTEIbCTBO,
paBHOCUJIbHBIE (DOPMYITHPOBKU; MPUMEHATH UX; YMEHUE (GOPMYIUPOBATH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEP)KICHHE, MPUBOIAUTH IPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJI MaTEeMaTUYeCKOM WHIYKIUU;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCY)KIEHUS IpU pPELIEHUH 3aj]ad,
OLICHUBATh  JIOTMYECKYI0  IPaBUJIBHOCTb  PAaCCyKIEHUN; YMEHHE
OIEpUPOBATh MOHATUSMU: MHOXECTBO, IOJAMHOYKECTBO, OINEpaluy Haj
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIM
anmnapar Ui ONUCaHUs pealbHbIX IMPOIECCOB U SBJICHUHN U IIPU PELICHUN
3aJa4, B TOM UYHWCJIE€ W3 JAPYruX Y4YeOHBIX MPEIMETOB; YyMEHHE
OTIEpPHPOBATH MOHATUSAMH: Tpad, CBA3HBINA Tpad, 1epeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTb U OIHUCHIBaTh Tpadbl pa3IuYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

VYMeHue onepupoBaTh MOHATUSAMHU: HaTypaJbHOE YHCIIO, LIEJIO€ YHCIIO,
CTENEHb C IIEJIBIM M0Ka3aTeleM, KOPeHb HaTypalbHON CTENEHH, CTEIIEHb
C paluOHAJIbHBIM  IIOKA3aTelIeM, CTENEHb C  JICHCTBUTEIBbHBIM
nokasareiaeM, JOrapupM UHUCIa, CUHYC, KOCHHYC M  TaHI€HC
IIPOM3BOJIBHOIO YHCJIA, OCTAaTOK IO MOXYJI0, PalMOHAIBHOE YHCIIO,
UppAllMOHATIBPHOE  YWCJIO,  MHOXXECTBa  HATypajbHBIX,  ILIEJIBIX,
pallMOHAIbHBIX, JEHCTBUTENIBHBIX YHCEN, YMEHUE HCIOJIb30BaTh
MPU3HAKU JIETMMOCTH, HAaUMEHBIIMNA OOIIMI JETUTeNlb U HauMeHbIlee
o0riee KpaTHOe, aNropuT™ EBKINIA MU pEIIeHnH 3a]1a4; 3HAKOMCTBO C
pPa3IMYHBIMM ~ MO3UIMOHHBIMM  CHUCTEMAMM  CUUCJICHHS;  YMEHHE
BBINOJIHATh BBIUMCIIEHHE 3HAUY€HUH M MpeoOpa3oBaHUs BBIPAKEHHH CO
CTeNeHs MU M JorapudmMamu, npeodpazoBaHus IpOOHO-pallOHATBHBIX

BBIpa)KeHHfI; YMCHHE OINCPUPOBATH IMOHATHAMHA: IMOCJICIOBATCILHOCTD,
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apudmMeTHuecKas nporpeccus, reoMeTpuIecKas nporpeccus,
OeckoHeyHO yObIBaloIlasi TE€OMETpHYECKass Mporpeccusi; yMEHHue
3aJjaBaTh MOCJIEI0BATEIbHOCTH, B TOM YHCIIE C IOMOILBIO PEKYPPEHTHBIX
dopMyrn; yMEHHE ONepUpOBaTh MOHATUAMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJIb U apIyMEHT KOMILIEKCHOTO
yruciaa, ¢GopMa 3alucHd  KOMIUIEKCHBIX dHcell  (TeoMeTpudeckas,
TPUIrOHOMETpHUUYECKass W  anreOpavyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUECKUue NEHCTBUS C KOMIUIEKCHBIMU YHWCIIAaMH; TMPHUBOJHUTH
IOPUMEpPbl  UCIHOJb30BAHUS  KOMIUIEKCHBIX  YHCEI;  OINEepUpOBaTh
HNOHATHSIMM:  MaTpuma 2x2 u  3x3, onpenenurenb  MaTpULbL,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTEIA

YMeHHe OonepupoBaTh MOHATUAMU: PALMOHAIBHBIC, UPPALMOHAJIBHBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOrapu(PMUUECKHE, TPUTOHOMETPUUECKHE
YPaBHEHHsS U HEPAaBEHCTBA, MX CUCTEMBI; YMEHHE OIEpUPOBATH
MOHATUSMH: TOXIIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHHE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPABHOCUIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE peEIlaTb YypPaBHEHMS,
HEPABEHCTBA M CHUCTEMBI C IIOMOILIBIO DPA3JIMUYHBIX NPUEMOB; pEIIATh
YPAaBHEHUs, HEPAaBEHCTBA M CHUCTEMBl C IIApaMETPOM; IPUMEHATH
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI Ul PELICHHs MaTeMaTUYECKUX

3a]a4 U 3a]1a4 U3 pa3IuvHbIX 00JacTel HayKu U peaIbHOM JKU3HU

YMenue onepupoBaTb MNOHATUSIMH: (YHKUIUS, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIIMHM, OrpaHMYEHHOCTb (PYHKIMH, MOHOTOHHOCTb
(GyHKIMH, 3KCTpeMyM (YHKIHMH, HauOOJIblIee U HAaMMEHbIIee 3HAYCHUS
(GYyHKLIMU Ha IPOMEKYTKE, HENpepbIBHAs (PYHKIMS, aCUMITOTHI I'paduka
GyHKIMM, TepBasi U BTOpas MPOU3BOJHAS (DYHKLMHU, TEOMETPUUECKUN U
¢u3nyeckuif CMBICT TPOU3BOJHOM, NepBOOOpa3Has, OIpeaeTIEHHBIN
MHTETpall; YMEHHE HAaXOJIUTh aCUMNTOTHI rpaduka (yHKIUH; yMEHUe
BBIUMCIIATh IPOU3BOJHBIE CYMMBI, IIPOM3BENEHHUS, YacTHOIO U
KOMIO3UIMK (YHKIUIH, HAXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GyHKLIMY; yMEHUE HAaXOJUTh NPOU3BOIHBIE 3JIEMEHTApHBIX (YHKIUH;
YMEHHME HCMOJIb30BaTh MPOU3BOJIHYIO JI HCCIEAOBaHUSA (YHKIIHM,
HaXOJUTh HaMOOJbIIME M HAUMEHBIINE 3HAUYEHUS (YHKUUH; CTPOUTH
rpauKd MHOTOYJIEHOB C MCIIOJIb30BAaHUEM ammapara MaTeMaTH4ecKoro

aHajin3a; MTPHUMCHATH MNPOU3BOJHYIO [Jid HAXOXICHHUA HAWITYUIICTO
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pelieHusT B TPUKJIAIHBIX, B TOM YHUCIIE COIHMAIbHO-IPKOHOMHUYECKUX H
bu3MUeCcCKUX 3a7a4ax; HAXOIUTH TUIOMIAU U O0BEMBI (DUTY C TTOMOIIBIO
WHTErpajia; MPUBOJIUTH MPUMEPHl MaTEMaTHYECKOTO MOJICIUPOBAHHS C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh MOHATHSAMU: rpaduk QyHKUIUH, oOpaTHas
GyHKIMA, KoMIo3uuus (QyHKIMH, JTUHEHHas (YHKIUS, KBaIpaTHHAsS
byHKLu, paroHaibHast byHKLu, CTENIeHHast byHKIMA,
TpUroHomerpudeckue (QyHKIMM, OOpaTHbIE  TPUTOHOMETPHYECKHE
¢yHkuMu, TOKa3aredbHas W Jorapudmuyeckas QYHKUUH; yMEHHUE
CTPOUTH TI'padHKH W3YyYCHHBIX (DYHKUIWH, BBINOIHATH MPEOOpa3OBaHUS
rpaduKoB (HYHKIMNA, UCTIONB30BaTh TPApUKH JJIS U3yUEHHs TPOLIECCOB U
3aBUCHMOCTEH, MPHU PEIICHUU 3a]ad U3 JPYTUX Y4eOHBIX MPEAMETOB M
3a7a4 U3 peaybHON JKU3HU; BBIPAXKATh (POPMYIIaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku QYHKIMHA IS
peleHns ypaBHEHH, HEPABEHCTB U 33/1a4 C IMapamMeTpaMu; n300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUI YypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 3a/ladd pPa3HbIX TUIIOB (B TOM YHCIE Ha
HPOLIEHTHI, JOJIM U YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTb TOBAPOB U
yCIIyT, HAJIOTH, 3314 U3 00JIaCTH YIPaBJICHUS JTUYHBIMU U CEMEHHBIMH
(dbuHaHCAMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHHs, HEpaBEHCTBA U HX
CHUCTEMBI 11O YCJIOBHIO 3aJa4, MCCIENOBATh IOJyYEHHOE PEIICHHE U
OLIEHUBATh MpPaBAONOAOOHOCTh pE3yJIbTaTOB;, YMEHHE MOJEINPOBATH
peanbHBIE CUTYallUH Ha SI3bIKE MATEMaTUKH; COCTABIIATH BBIPAKEHUS,
YPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBbI [0 YCIOBHUIO 3aJa4H,
HCCIIE0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHMEM alapara

anreOpbl, UHTEPIIPETUPOBATH MOJyYSHHBIH pe3yabTar

YMeHue onepupoBaTh MOHATUSAMU: CpeAHee apupMeTHUecKoe, MeuaHa,
HauOosplllee M  HaWMEHbIIEe 3HAYEHUs, pa3Max, JUCIepCHus,
CTaH/JapTHOE OTKJIIOHEHHE YMCIOBOIO Habopa; yMEHHE W3BIIEKaTh,
MHTEPIPETHPOBaTh HH(OpPMAIINIO, TMPEACTABIECHHYI0 B Talnuuax, Ha
quarpammax, rpaurkax, OTpaskarollyio CBOWCTBA peallbHbIX MPOLIECCOB U
SBJICHUI; TIPEICTABIIATH HHPOPMALIHIO C TIOMOLIbIO TAaOIHIl U TUarpaMM;
UCCIIEIOBaTh CTaTUCTHUYECKHE NaHHbIe, B TOM YHUCJIE C NPUMEHEHHEM

T pa(bI/I‘{eCKI/IX METOJ0B u OJICKTPOHHBIX CpCACTB; Fpa(I)I/I‘-ICCKI/I
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HCCJIE0OBaTh COBMECTHBIE HAOMIOJEHUS C TIOMOIIBIO  JUArpaMM

pacceuBaHus U JINHEWHOU PErpeccuu

YMeHHe OnepupoBaTh IOHATUSAMHU: CIy4alHBIA OIBIT M CIIy4aliHOE
COOBITHE, BEPOSITHOCTb CIyYalHOro COOBITUS; YMEHHUE BBIYUCIATD
BEPOSTHOCTh C HCIIOJIB30BAaHUEM TIpadUuecKuX METOJIOB; HPUMEHSTH
(GOopMynbl CIOKEHHS] M YMHOXEHHUS BEpOSTHOCTEH, (opMyily IOIHOH
BEPOSATHOCTH, (popmyny bepHysim, komOuHaTOpHBIE (GaKTHl U HOPMYJIBL;
OLICHUBATh BEPOATHOCTH pEalbHBIX COOBITUH; YMEHHE OIEepPHUpPOBATH
NOHATUSMH: CIIydaiiHas BeJNWYHMHA, paclpelieieHue BepOsSTHOCTEH,
MaTeMaTHYeCKOe OXXHUJaHHWEe, AMUCIEPCUs M CTaHAAPTHOE OTKJIOHEHHE
CIlyualiHOW BeIMYUHBI, (QYHKIHUH paclpelesNieHuss W IUIOTHOCTH
PaBHOMEpPHOTO, MOKa3aTeJIbHOIO M HOPMAJIBHOIO pPAaCHpeesCHHIA;
YMEHHE WCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX pPACHpPENeNCHUH JUIs
peleHus 3ajay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOABI BBHIOOPOYHBIX HCCICAOBAaHUI, YMEHHE MPHUBOIAUTH IPUMEPHI
IPOSIBJICHUS] 3aKOHA OOJBIIMX YHMCET B IPUPOAHBIX M OOIIECTBEHHBIX
SBIICHHUSX; YMEHHE ONIEPUPOBATh MOHATHAMH: COYETaHUE, TIEPECTaHOBKA,
YHUCIO COYETAaHMH, YMCIO IepecTaHOBOK; OuHOM HploToHa; ymeHue
NPUMEHATh KOMOMHATOPHBIE (PAKTHI M PACCYKICHHUS IS PEIICHHS 3a/1a4;
OLIEHUBATh BEPOSITHOCTH  pealIbHBIX COOBITHI; COCTaBJISATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATH NOJYYEHHBINA PE3YIIBTAT

YMeHue onepupoBarh IOHATHUAMM: TOYKA, MpsAMas, ILIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEJIMYMHA YIVIA, IUIOCKUM yrou,
JBYI'PAHHBIA Yroj, TPEXTPaHHBIA YroJ, CKPEIIMBAIOIIMECS IPSMBIE,
MapaJuIEJIbHOCTh U NEPHEHAUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY MNPSMBIMU, YTOJ MEXIY HPSIMOM M IUIOCKOCTBIO, YrOJl MEXIY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU [0 IUIOCKOCTHU, PACCTOSTHUE MEXKIY
IIPSAMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSAMH; YMEHUE UCIIOIb30BATh IIPH
pelIeHNH 3aJad U3ydeHHbIE (DAKTHI MU TEOpeMbl IJIAaHUMETPUHU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIEr0 MHpa; CTPOUTH
MaTE€MaTU4YeCKUEe MOJEIM C IOMOIUBI0 T€OMETPUYECKUX IOHATHU U

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHUYCCKUEC 3a1a4N

YMeHue onepupoBaTh MOHATHUAMHU: IJIOMIAAL (GUTYphl, 00bEM (UTYDHI,
MHOTOTPaHHHK, MPaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOIOIPaHHUKA,

KyO, mapajuienenumnen, npu3Ma, nupamuaa, (urypa M HOBEPXHOCTb
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BpallleHNs, LUWIMHApP, KOHYC, Hap, cdepa, Iomaas cepsl, MIomanb
MOBEPXHOCTU TMHPaMHJbI, TPU3MBI, KOHYyCa, IMIIMHApa, 00BEM KyoOa,
IPSIMOYTOJIBHOTO NapalljIelIeuIeia, MUPaMUAbI, IPU3MBI, LWIMHIPA,
KOHYCa, Il1apa, pa3BEPTKA IOBEPXHOCTH, CEUCHUs KOHYCa U LIWIMHIDA,
napajuleJibHble OCH WM OCHOBAHMIO, CEYCHHME 1Iapa, IUIOCKOCTb,
Kacaromasicsi cepsl, LUIMHIAPA, KOHYCa; yMEHHE CTPOHUTH CEUCHHE
MHOI'OI'paHHMKA, U300pakaTh MHOIOI'PAaHHUKH, (UTypbl U MOBEPXHOCTU
BpaLICHUS, UX CEUYCHHUsI, B TOM YHUCJIE C IIOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE NPUMEHSTh CBOMCTBAa I€OMETPUUECKUX (DUTYp, CAMOCTOSATEIIBHO
(dbopMyIHpOBaThH ONpPEEIICHUS U3Yy9aeMbIX (UTYp, BBIABHTATh THIIOTE3bI
O CBOMCTBax M NpH3HAKAX reOMETpUYEcKUuX (GUryp, o00CHOBBIBATh WU
OmpoBepraTh MX; YMEHHE TMPOBOAWUTH Kiaccupukanuio ¢uryp mo
pasIMYHBIM IPU3HAKaM, BBIIIOJIHATH HEOOXOIUMBIE JONOJHUTEIbHbIE

MOCTPOCHUS

YMeHue omepupoBarTh MOHATHSAMH: JBW)KCHHE B IPOCTPAHCTBE,
napajuleNbHbI MEPEeHOC, CUMMETPUS Ha TIOCKOCTU U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue Moa00usA, TMOAOOHBIE (UTYpPBHI;, YMEHHE
pacro3HaBaTh paBHbIE U MOJO0OHBIE (PUTYpBI, B TOM YHUCIE B MPHUPOJE,
HUCKYCCTBE, apXHUTEKType; HCIOJb30BaTh T'€OMETPUYCCKHUE OTHOIICHHUS
IpU pElIeHUWH 3a]a4; HAaXOJUTh T€OMETPUYECKHE BEIUYMHBI (IJIMHA,
yroji, IUIomanas, O0BEM) TPU pEelIeHUW 3a7ad U3 JPYruX ydeOHBIX
MPEIMETOB U U3 PEAIbHON JKU3HH; YMEHHUE BBIYUCIATH T€OMETPUUECKUE
BEITMYUHBI (JUTMHA, YTOJ, IUIONIa/b, OOBEM, IUIOMIAAh TOBEPXHOCTH),
UCIIONB3YSl M3Y4YeHHbIE (DOPMYIBI U METONbI, B TOM YHCJE: IUIONIAIb
MOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCA, IIWIMHIPA, TUIOMAIb Cepsr;
00BEM Ky0a, TPSIMOYTOJIBHOTO Mapajulesenureia, MTUPaMUIbL, TPU3MBI,
HWINHIpPA, KOHyCa, Iapa; YMEHHE HaXOAWTh OTHOUIEHHE OO0bEMOB

NOoJ00HBIX (uryp

12

YMmenue ONCpUPOBATH IIOHATUAMU: IIPAMOYT'OJIbHAA CUCTEMA KOOPJAUHAT,
BCKTOpP, KOOpAWHATBI TOYKH, KOOPAWHATBI BEKTOpPA, CyMMa BEKTOPOB,
MPOU3BCACHUC BCKTOpPAa Ha YHCJIO, PAa3JIOKCHHUC BCKTOpa IIO 6331/1cy,
CKaJIIpHOC MPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMH; YMCHHEC HCII0JIb30BATh BCKTOpHBIﬁ n KOOpIII/IHaTHHﬁ METO
I pCeHICHUA TCOMCTPUYCCKHUX 3aaad MW 3aaa4 JPYIrux yqe6H},1x

npeamMeToB
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YMmenue BbIOMpaTh NOIXOAIIMM METOJ JJis pelIeHHus 3aauu;
MOHUMAHWE 3HAYMMOCTH MAaTeMaTUKU B HW3YYECHUU MPUPOAHBIX U
OOLIECTBEHHBIX  MPOIECCOB U  SIBICHUN; YMEHHE PAcClO3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE, YMEHHE IPHUBOJUTH
NpUMEpPbl MAaTEeMaTUYECKUX OTKPBITUH POCCUHUCKOM UM  MHUPOBOH

MaTEeMaTU4YeCKON HayKu
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HEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'I 110
MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

Koxn

1 Hucna u BBIYUCICHUS

11 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEl

19 Pammonanbueie  uyucna. OOBIKHOBEHHBIE M JECATHYHBIC JPOOH, IPOLIEHTHI,
' OCCKOHEYHBIC TTEPUOIUUECKHE TpoOH

13 Apudmernueckuit KOpEHb HaTypaJbHON CTEIICHU. Jencreus c
' apu(pMeTHYECKUMH KOPHSIMHU HATypaJIbHOM CTENEHU

14 Crenenp c nenbiM mokazaTteneM. CTelneHb € palMOHAJIBHBIM I10Ka3aTeNeM.
' CaoiicTBa cTeneHn

15 CuHyc, KOCHHYC ¥ TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOI'O apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHbie U HATypaIbHbIE JOTapu(MbI

JlelicTBuTenbHbIE uncia. ApupMeTHyeckue omnepanuu ¢ JeHCTBUTEIBHBIMU
1.7 gyrciaamu. [IpuOnmkEHHBIE BBIYUCICHHS, MpaBHJa OKPYIJCHHS, MPHUKHIKA WU
OLIEHKA pe3yJIbTaTa BEIYUCIICHUH

1.8 IIpeoOpa3oBanue BoIpaXKeHUH

1.9 KomrmnekcHeie yncna
2 VYpaBHEHUs U HEPABEHCTBA

2.1 [enble u 1poOGHO-pallMOHANIbHBIE YPaBHEHUS

2.2 WppatmonanbHble ypaBHEHUS

2.3 Tpuronomerpruyeckue ypaBHEHUS

2.4 IToka3zaTenbHble U JOrapupMHUUECKUE YPAaBHEHUS

2.5 Lenbie u 1poOHO-paIOHAIbHBIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBEeHCTBA

2.7 [Toka3zaTenbHble U JOrapupMHUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuieckrue HepaBeHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YpaBHEHUH U HEPABEHCTB

2.10 VYpaBHEeHMsI, HEpABEHCTBA U CUCTEMBI C TapaMeTpaMu
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2.11

Marpuiia cucteMbl JUHEUHBIX YpaBHEHUN. OnpeeauTeNb MaTpUIbI

3 OyHKIMU U Tpaduku
31 Oynk1ms, crocodsl 3amanus GyHkuuu. I'paduk ¢pynkuuu. BzaumHo obpatHbie
' ¢dbyakuun. YErHbie 1 Heu€THBIC QyHKIMU. [lepuoandeckue GyHKIUHA
Ob6nacTh ompeaeneHuss U MHOXKECTBO 3HaueHuUd GyHkuuu. Hynu QyHKImm.
3.9 [IpomMexxyTKH 3HAKONOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH —(DYHKIIHH.
' MakcuMymbl 1 MUHUMYMBI GyHKIMH. Haubonbliee v HauMeHblliee 3HAYCHHE
(GyHKIHMU Ha TPOMEXKYTKE
33 CrenenHas ()yHKIMS C HaTypaJbHBIM W LENbIM TOKa3zareneM. EE cBoiicTBa u
' rpaduk. CBoicTBa U TpaduK KOPHS N-0i CTEIICHU
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaPuKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUU, X CBOMCTBA U TpadUKH
36 Touku pa3psiBa. AcuMnTorsl rpadukoB QyHkuil. CBoiicTBa (QYyHKIHIHA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 331aHUS [TOCIIEIOBATEIHHOCTEH
38 Apudmernueckas u reomerpudeckas mporpeccuu. Dopmyna  CIOKHBIX
' MIPOIICHTOB
4 Hauana maremaTndeckoro aHanmnsa
4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (HYHKIMNA
[IpumeneHne NpPOM3BOAHON K HCCIEIOBAHHMIO (PYHKIUH Ha MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxosxaeHne HamOONbLIero U HaMMEHbIIEro 3HaYeHUs (YHKIUU
Ha OTpe3Ke
4.3 [lepBooGpasnas. Murterpain
5 MHoxecTBa 1 JIOTHKa
5.1 MHo3ecTBO, Onepanuu HaJl MHOKecTBaMu. J{narpammel Oitsiepa — BenHa
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIe ¥ TITOCKOCTH B TTPOCTPAHCTBE
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7.3 MHoOrorpaHHHKN
7.4 Tema v MOBEPXHOCTH BpaIleHUS
7.5 KoopauHaTsl 1 BEKTOPBI
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