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MNOACHUTEJIBHAS 3AIINCKA

Pabouvas mporpamma y4e6HOro Kypca «['eomerpus» 6a30BOro ypoOBHsI Il 00yYArOLIUXCS
10-11 kmaccoB pa3paboraHa Ha ocHoBe demeparbHOrO rocyIapCTBEHHOTO 00pa30BaTENbFHOrO
CTaHJapTa CpexHero oomero oOpa3oBaHUs, ¢ Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBAaHUH,
NpPEeIbSBISIEMbIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPAAUIMNA POCCHIICKOrO 0Opa30BaHMUSL.
PeaﬂH?:aHHfI porpaMmal obecneunBaeT OBJIAJICHHUEC KIIFOYEBBIMU KOMIIETCHIIUAMU,
COCTaBJIAIIOIIMMU OCHOBY MUJIA CaMOpPas3BUTUSA W HCIPCPBIBHOI'O 06pa30BaHI/ISI, OECIO0CTHOCTD
O0IIEKYIbTYPHOTO, TMYHOCTHOTO M IIO3HABATEIBHOI'O PA3BUTHS JINYHOCTH O0YYAIOIINXCSL.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTe yueOHOro Kypca T€OMETpUM Ha YpPOBHE CpeaHero oOuiero ooOpazoBaHUs
00yCIIOBJICHA TPAKTUYECKON 3HAUYMMOCTBIO METANpEJAMETHBIX M MPEAMETHBIX pPE3yIbTaTOB
o0y4yeHUs TEOMETPUN B HANPABICHUU JIMYHOCTHOT'O Pa3BUTHS OOydaroumxcs, (HOpMHUPOBAHHUS
(YHKIIMOHATBHOW MaTeMaTHYECKOH TPAaMOTHOCTH, HW3Y4eHHUS APYTrUX Y4YeOHBIX JTUCITHILINH.
PazButne y oOy4arommxcs NpPaBUIBHBIX MPEACTABICHUN O CYIIHOCTH U TIPOHCXOKICHUU
reOMETPUUYECKUX abCTpaKIuii, COOTHOIIEHUH PEaJbHOr0 U HCATbHOI0, XapaKTepe OTPAKECHUS
MaTeMaTU4YECKON HAyKOM SIBJICHUN U MPOLECCOB PEATLHOIO MUpPa, MECTE T€OMETPUHU B CUCTEME
HAayK M pOJIM MaTeMaTHYECKOro MOJCTUPOBAHHMS B HAyYHOM IIO3HAHWHM W B TIPAKTHKE
crocobcTByeT (OPMUPOBAHHUIO HAYYHOTO MHPOBO33PEHUS Y4YalIMXCsA, a TaKKe KadyecTB
MBILUIEHHS], HEOOXOUMBIX JIJIS a/1allTallii B COBPEMEHHOM OOIIIECTBE.

I'eomerpust sBisieTcss OAHMM W3 0a30BBIX IPEIMETOB HA YPOBHE CPETHEro OOIIEero
o0pa3oBaHMs, TaK KaKk OOeCIeYMBaeT BO3MOXHOCTb M3YyYEHUS KaK JWUCHUIUIMH €CTECTBEHHO-
Hay4HOU HaIIPaBJIECHHOCTH, TaK U T'YMaHUTapHOMN.

Jlormdeckoe MeIIIIeHHE, (HOpMHUpPYyEeMOe MPU H3YyYCHUH OOYYAIOIIMMUCS TMOHSTHHHBIX
OCHOB TE€OMETPUM M TOCTPOCHHUM IIETIOUYKH JIOTMYECKUX YTBEPKIECHUN B XOJE PpEUICHHS
TCOMETPHUYSCKUX 3a]a4, YMEHHE BBIIBHTaTh W OMNPOBEPraTh THUIOTE3Bl HEMOCPEICTBEHHO
WCIIONB3YIOTCSL MPU PEIICHUH 3a7ad €CTeCTBEHHO-HAYYHOTO IMKIA, B YaCTHOCTH M3 Kypca
bu3uKw.

YMeHue OpUEeHTHPOBAThCS B MPOCTPAHCTBE MIPaeT CYIIECTBEHHYIO pOJb BO BCEX
00nacTsX AeATeNbHOCTH uenoBeka. OpHeHTalus 4elloBeKa BO BPEMEHH M IPOCTPAHCTBE —
HEOOXOJMMOE YCIIOBHE €ro COLHUAaIbHOro OBITHS, (opMa OTpaKEHHS OKPYXKAIOLIEro MHpa,
YCIOBUE  YCHEIIHOIO TO3HaHMsI M aKTHUBHOIO  IPeoOpa3oBaHUsl  JICHCTBUTEIIbHOCTH.
OmnepupoBaHue MPOCTPAHCTBEHHBIMHI 00pa3amMu 00bEIUHSET Pa3HbIe BUJIBI YICOHOUH U TPYIOBOI
NEeSITEeNbHOCTH, SIBIISIETCS OJHUM U3 MPOQECCHOHAIBHO Ba)XHBIX KAa4yeCTB, IMOITOMY aKTyalbHa
3aaua (pOpMHUPOBAHUS y OOYHAIOIIMXCSl MPOCTPAHCTBEHHOIO MBIIIJICHUS KaK Pa3HOBUIHOCTU
00pa3HOr0 MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B IIOATOTOBKE K MPAKTUYECKOM
NEeSITENFHOCTH 10 MHOTUM HAIPaBJICHUSM.

[ens ocBOeHUS MporpaMMbl yueOHOTo Kypca «l'eoMeTpusi» Ha 6a30BOM ypOBHE O0yUEHHS
— o0meobpazoBaTeibHOE W OOIIEKYJIBTYPHOE pa3BUTHE OOydaromuxcsi depe3 obOecreveHue
BO3MOXKHOCTU MPHOOPETEHHUSI M UCIOIB30BAHUS CUCTEMATUYECKUX T€OMETPUYECKUX 3HAHUHN U
JEWCTBUH, CIICIIU(UIHBIX TEOMETPUH, BO3SMOKHOCTH YCIICITHOTO MPOIODKEHUST 00pa30BaHMUsI 110
CHEIHNATLHOCTSM, HE CBSI3aHHBIM C IPUKJIATHBIM UCIIOIB30BAHUEM T€OMETPHUH.
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[Iporpamma 1o reomeTpud Ha 0a30BOM YypOBHE IIpeIHA3HAYEHA IS OOYYaArOIIUXCS
CpelHEel WIKOJbl, HE HCHBITHIBABIIMNX 3HAYUTENBHBIX 3aTPYIHEHHH Ha YPOBHE OCHOBHOTO
obmero obpazoBanus. Takum oOpazoM, oOyuaromuecss Ha 0a30BOM YpOBHE JOJKHBI OCBOHTH
o0IIMe MaTeMaTHYeCKHe YMEHHS, CBSI3aHHBIC CO CIEMUPUKON T€OMETPHH U HEOOXOIUMBIE IS
KHU3HH B COBPEMEHHOM o01ecTBe. KpoMe 3Toro, OHu MMEIOT BO3MOXXHOCTh U3yYHTh F€OMETPHIO
Oomnee TIIyOOKO, €Clii B JajbHEHIIEM BOSHUKHET HEOOXOAMMOCTh B T€OMETPUYECKUX 3HAHUSAX B
npodeccuoHaIbHON JeSITEeNbHOCTH.

JlocTiKeHHe 1eNT OCBOEHUS MPOrpaMMbl 00E€CIIEUNBAETCS PEIICHUEM COOTBETCTBYIOIINX
3anay. [IppopureTHpMu 3a1ayaMu ocBoeHUs Kypca «I['eomerpumn» Ha 6a3oBoM ypoBHe B 10—11
KJIaccax SIBIISIOTCSA:

e (opMHpOBAHHE TIPEJICTABICHUS O TEOMETPUU KaK YaCTH MHPOBOW KYJIBTYPHl H

OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (QopMHpOBaHWE TPEICTABICHUS O MHOTOIPAaHHMKAaX M Telax BpaIleHHsS Kak o
BOXHEUIIINX MAaTEMATHIECKUX MOJIENSAX, MO3BOJISIONIMX ONMHMCHIBATE U M3Yy4aTh Pa3sHbIE
SIBJICHHSI OKPY’KaIOIIETO MUPA;

e (opMHpOBaHHE YMEHHUS paclio3HaBaTh Ha YEpPTEKax, MOAEISIX U B PEATbHOM MHUpE
MHOTOTPaHHHUKH U TeJa BPAICHHS;

e OBJAJICHWE METONAaMH peIIeHUs 3a7ad Ha TIOCTPOCHUS Ha HM300paKEHUIX
MIPOCTPAHCTBEHHBIX (DUTYD;

e (opMHpOBaHHE YMEHHs ONEPUPOBATH OCHOBHBIMU IMOHSATHUSAMH O MHOI'OIpPaHHHKAaX M
TeNlaX BPAIlEHHUsI U UX OCHOBHBIMU CBOMCTBaMH;

® OBJIAJICHUE AITOPUTMAMH PEIICHUS OCHOBHBIX THUIIOB 33/1a4; (HOpMUPOBAHHE yMEHUS
NPOBOJUTH  HECIOXKHBIE  JIOKa3aTEJIbHBIE  PAcCy)KJICHMS B  XOJ€  peIleHUs
CTEPEOMETPUYUECKHX 3a/1ad M 3aJ1a4 C IPAKTHYECKUM COJICPKAHUEM;

® pa3sBUTHE HHTEJICKTYaJIbHBIX M TBOPYECKHMX CIIOCOOHOCTEH  OOydaromuxcs,
MI03HABATEIILHOW AaKTUBHOCTH, UCCIIEAOBATEILCKUX YMEHUH, KPUTHUYHOCTH MBIIIUICHUS;

e (opmupoBaHUe (YHKIMOHAIBHONW TI'PAMOTHOCTH, PEJIEBAHTHOW TI'C€OMETPUU: yMEHHE
pacro3HaBaTh MPOSBICHUS TCOMETPUIECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEH B
peanbHBIX JKU3HEHHBIX CUTYAIMsIX W TPU U3YUYEHUHM JPYTHX Y4YeOHBIX MpPEIMETOB,
NPOSIBIICGHUS] 3aBUCHUMOCTEH W 3aKOHOMEpHOCTEH, (OpMYIMpOBaTh HUX Ha S3bIKE
TEOMETPUH M  CO3/aBaTb T'€OMETPUYECKHE MOJENH, TPUMEHSITh OCBOCHHBIN
TEeOMETPHUECKUI  ammapar Ui PpeHIeHHs NPaKTUKO-OPUEHTHPOBAHHBIX  3ajad,
MHTEPIPETUPOBATH U OLICHUBATH MOJIYYEHHBIE PE3YJIbTATHI.

OTnruuTeNnbHONH 0COOEHHOCTHIO POrPAaMMBI SBJISIETCS BKIIOUYEHHE B KYpPC CTEPEOMETPUH
B Hayalle €ro W3y4eHHWs 3ajad, pelmaeMblX Ha YPOBHE HWHTYUTHBHOTO TIIO3HAHHA, H
onpenenéHHBIM 00pa3oM OpraHM30BaHHas pa0oTa HaJ HUMH, YTO CIIOCOOCTBYIOT pa3BUTHIO
JIOTUYECKOTO M TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYNHUPYET NPOTEKaHWE WHTYHTHUBHBIX
MPOIIECCOB, MOTUBUPYET K JAlIbHEHIIIEMY U3YUSHHIO MTPEeIMETA.

[Ipennourenue OTAAETCS HAIISIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHMs, TO €CTh
TEOpeTHYECKNEe 3HAHUS HMMEIOT B CBOGH OCHOBE UYYBCTBEHHOCTHb IIPEJAMETHO-IIPAKTHYECKON
JeATeNbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX NPEACTABICHWH Yy YdYallUXcsi B  Kypce
CTEPEOMETPUH IPOBOJUTCS 3a CUET PELIeHU 3a/1a4 Ha CO3JIaHHE MPOCTPAHCTBEHHBIX 00pPa3oB U
3a7a4 Ha OIEPUPOBAHUE IPOCTPAHCTBEHHBIMU oOpasamu. Co3maHue oOpa3a HpPOBOIUTCS C
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OIIOpOM HA HAIJISTHOCTh, & ONIEPUPOBAHUE 00Pa30M — B YCIOBHUSAX OTBJIEUCHMs OT HAIJISAHOCTH,
MBICJIEHHOT'O U3MEHEHHUSI €0 UCXOAHOI0 COJIEP/KaHuUs.

OcHoBHBIE copepxaTenpHble JMHMM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHukn», «IIpsMble U MIOCKOCTH B MPOCTpaHCTBe», «Tena BpamieHus», «Bexropsl u
KOOpJMHATHI B IPOCTpaHCTBE». POpMUPOBAHNE JTOTMUECKUX YMEHUN pacpeeisieTcsl HE TOIbKO
[0 COAEP)KaTEeNIbHBIM JIMHHUSIM, HO M 1O rojamM oOy4eHHMs Ha YPOBHE CpPEIHEro oOILIero
o0Opa3oBaHws.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOLIEE TNPEAMETHBIM pPE3yiIbTaTaM OCBOCHHS
paloueil mporpamMmsl, pacrpeenEHHbIM 10 ToAaM 00yueHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
YTOObl  OBJAJCHHE T'EOMETPUYECKUMH  IOHATHSAMM M HaBbIKAMU  OCYILLECTBIIAJIOCH
MIOCJIEIOBATEIBHO W TOCTYNATENbHO, C COOJIIOJICHMEM TPUHIIMIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYAJIUCh B OOIIYIO CUCTEMY I'€OMETPUUYECKUX MPEACTaBIECHUI 00yJaromuxcs,
pacmmpsist 1 yriryosisisi €€, 00pa3ysi MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

Ha u3yuenne reomerpuu orBoauTcs 2 yaca B Henento B 10 kimacce u 1 yac B Henento B 11
KJ1acce, BCEro 3a JBa roga ooyuenus - 102 yueOHbIX yaca.
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COJEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMmble ¥ IIOCKOCTH B IIPOCTPAHCTBE

OcHoBHBIE MOHATHUSA cTepeoMeTpHuH. Touka, mpsAMasi, INIOCKOCTb, IPOCTpaHcTBO. [loHsaTHE
00 aKCMOMAaTUYECKOM MOCTPOCHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.

B3anMHOe pacniosiokeHue MpsIMBIX B IIPOCTPAHCTBE: NEPECEKAIOIIMECS, NapaJlIeIbHbIE U
CKpelmuBawomuecss npsamele. llapamienbHOCTs NPSAMBIX M IIOCKOCTEH B IMPOCTPAHCTBE:
NapajuleJIbHbIE TPSMBbIE B IIPOCTPAHCTBE; IMApaJUICIIBHOCTh TPEX MNPSAMBIX; IapalIeIbHOCTD
IpsIMOM M IIJIOCKOCTH. YTJbl C COHAIIPaBICHHBIMU CTOPOHAMH; YrOJl MEXAy NpSIMBIMH B
npoctpaHcTBe.  IlapamienpbHOCTP  IUIOCKOCTENM:  mMapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napajuleNIbHbIX TiockocTel. [IpocTeiime npocTpaHCTBEHHbBIE PUTYpPhI HA MIIOCKOCTHU: TETPAdIP,
KyO, mapajuieNenure]]; IoCTpoeHNe CeUeHU .

[lepneHauKynapHOCTH TPSAMOM M IUIOCKOCTH: NEPHEHIUKYJISpPHBIE IpPSMBIE B
MIPOCTPAHCTBE, INPSIMbIE MApPAUICIbHBIE W IEPHEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHIUKYIIIPHOCTH IMPSIMOM M IUIOCKOCTH, TEOpeMa O MPsAMOH NEpPHEHAUKYJISIPHOU
IJIOCKOCTH. YTJbl B MPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO; IABYTPAHHBIN yroil,
JIMHEHHBIN Yroji JBYIpPaHHOrO yria. l[leprneHauKynsap u HakJIOHHBIE: pacCTOSHHUE OT TOYKH J10
IUIOCKOCTH, PACCTOSHUE OT NPSAMOM 10 TIUIOCKOCTH, TPOEKUUs (GUTYphl Ha IUIOCKOCTb.
[lepneHIMKYIAPHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHANKYIIPHOCTH ABYX ILUIOCKOCTed. Teopema
0 TPEX NEPIECHIUKYIISIpax.

MHororpaHHUKH

ITonATHE MHOrOrpaHHMKAa, OCHOBHBIE DJIEMEHTBl MHOTOTPaHHHMKA, BBIIYKIbIE U
HEBBIITYKJIbIE MHOTOI'PAHHUKH; Pa3BEPTKA MHOTrorpaHHuka. IIpusma: N-yroiapHas npusma; rpaHu
1 OCHOBAHHUS MPU3MBI; IIpsIMasi U HaKJIOHHAsI IIPU3Mbl; OOKOBasi ¥ MOJIHASL IOBEPXHOCTD IPU3MBI.
[Tapannenenunen, NpsAMOYTOJIbHBIN Napajulegenunen u ero cpoicrsa. [Iupamupa: n-yrompHas
nMpaMHia, TPaHU U OCHOBaHME NUPaMUJbI; OOKOBas M IMOJHAS MOBEPXHOCTh MHUPAMUIBL;
NpaBWJIbHAsE M YCEU€HHass MHUpamMHAd. OJEMEHTbl MNpU3Mbl W nupamuzabl. IIpaBunbHbIE
MHOIOTPaHHHMKU: IOHATHE NPABUIBHOIO MHOTOTPAaHHUKA; NpaBUIIbHAS MpU3Ma W NPaBUIIbHAs
NYMpaMK/ia; paBUiIbHAs TPEyroibHasi MUpaMuia U IpaBWIbHBIN TeTpasap; KyO. [IpeacraBnenue
O NPaBWIBHBIX MHOIOTPaHHMKAaX: OKTadJp, HOAEKa’aAp M ukocadap. CeueHus NOpuU3Mbl U
NIApaMHIBI.

CumMerpusi B NPOCTPAHCTBE: CUMMETPUS. OTHOCUTENIBHO TOYKH, MPSMOW, IJIOCKOCTH.
DneMeHThl CHMMETPUH B TUpaMuax, napauienenurnenax, IpaBUIbHbIX MHOIOTPaHHHUKAX.

Bbruucienue 31eMEeHTOB MHOI'OIPaHHUKOB: péOpa, nruaroHanu, yrisl. [lnomans 60xoBoi
MTOBEPXHOCTH W IIOJIHOM NOBEPXHOCTH NPSIMOM NPHU3MBI, IUIOMIAJb OCHOBAaHUW, TEOpeMa O
OOKOBOH IMOBEPXHOCTH MNpsMOM Mpu3Mbl. [lnomans OGOKOBOW MOBEPXHOCTH M MOBEPXHOCTH
MIPaBUIBHON NMHUpaMU[Ibl, TEOpeEMa O IUIOMAAM yceuy€éHHOW nupamuisl. [loHsTtue o6 oObEMe.
O0bEM nupaMuIbl, TPU3MBIL.

[TonoOubie Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXIY IJIOMAASIMH I1OBEPXHOCTEH,
00BEMaMU 1TOTO0HBIX TEJI.

11 KUIIACC
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Tena BpalmieHus

Hunuuapuyeckass MOBEPXHOCTb, OOpas3yrolye IWIMHAPUYECKOW IOBEPXHOCTH, OCh
UWINHAPUYECKOH moBepxHocTU. L{unuuap: ocHoBaHMs 1 OOKOBasi MOBEPXHOCTh, 00pa3yromas 1
OCh; TUIOIIA/Ib OOKOBOM U MOJTHOW MOBEPXHOCTH.

Konnueckass MmoBepXHOCTb, 0Opa3ylollde KOHHYECKOH IOBEPXHOCTH, OCh M BEpIIMHA
KOoHM4eckol mnoBepxHOocTH. KoHyc: ocHOBaHMe W BeplIMHa, oOpas3yrolias M OChb; IJIOHIA/b
OOKOBOHM M TOJHOM MOBEPXHOCTH. YCEUEHHBIM KOHYC: 00pa3ylollue M BBICOTA; OCHOBAaHUS U
OOKOBast TIOBEPXHOCTb.

Cdepa m map: ueHTtp, paauyc, IuaMmeTp; IUIOIAJb IMOBEpXHOCTH cdepsl. B3anmmuoe
pacrionoxkeHue cepbl U TNIOCKOCTH; KacaTellbHas TIOCKOCTh K cepe; TUIomaasb cepsl.

N300pakeHue Ten BpalleHus Ha MI0CKocTU. Pa3BépTka uimHapa U KoHyca.

KomOunanuu Tenm BpaiieHuss ¥ MHOTOTPaHHUKOB. MHOTOIpaHHUK, ONUCAHHBIA OKOJIO
cdepsr; chepa, BiMcaHHAss B MHOT'OI'PAaHHUK, WM TEJIO BPAILICHHS.

[Tonsatue 00 o00BEMe. OcHOBHbIE cBoOiicTBa 00bEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOT'O TapaJiiesenuneaa u ciueactsusi u3 He€. OO0bEM mwmHapa, KoHyca. O0bEM
mapa ¥ miomaas cepsl.

ITonoGHble Tena B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOMIASIMH ITOBEPXHOCTEH,
00bEMamMH MOAOOHBIX TEJI.

Ceuenus uwiuHapa (MapauieTbHO M NEPIEHAMKYISIPHO OCH), CEUYEHHS KOHyca
(mapasuienabHOE OCHOBAHHIO U IIPOXOJIAIIlee Yepe3 BEPLIMHY), CEUCHUS LIapa.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miiockocTy U B npocTpaHcTBe. ClI0KEHUE U BBIUNTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uucio. Pa3nokeHne BeKTOpa MO TPEM HEKOMIUIAHApHBIM BekTtopam. IIpaBumio
napajuienenunesna. Penienue 3aiay, CBI3aHHBIX ¢ IPUMEHEHUEM IPaBUII IEHCTBUMN C BEKTOPaAMHU.
IIpssmoyronbHas cucrema KoopauHar B IpocTtpaHcrBe. Koopamuartel Bekropa. IIpocreimmue
3aJa4d B KOOpAMHATax. Yroia Mexay Bekropamu. CKalspHOE NIPOM3BEIECHUE BEKTOPOB.
Boruncnenue yriioB Mexay HOpsIMbIME U IJIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBIM METOA Mpu
pELIEHNN T€OMETPUYECKUX 3a1ad.
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INTAHUPYEMBIE PE3YJIbTATBI
JIMHHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yNbTaThl OCBOCHMS MpOrpaMmbl ydyeOHoro mpeamera «MaremaTtuka
XapaKTEPU3YIOTCS:

I'pa:knanckoe BocnnuTanue:

c(OPMHUPOBAHHOCTHIO TPAXKIAHCKOW MMO3MIMU OOy4aromerocss Kak aKTUBHOTO H
OTBETCTBEHHOI'0 4JieHAa POCCUUCKOro OOIIECTBa, MPEICTABICHUEM O MAaTeMaTHYEeCKHX OCHOBaX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHHUI, MpOLENyp TIpakIaHCKOro oOliecTBa
(BBIOOPBI, OMPOCHI W TIp.), YMEHHEM B3aHMOJICHCTBOBATH C COLMAIHHBIMH HHCTHTYTAMH B
COOTBETCTBUH C UX (PYHKIMUSIMH U HA3HAYCHHEM.

IIarpuoTHYeckoe BOCIIMTAHHE:

c(OPMHUPOBAHHOCTHIO POCCUHCKOM T'pakJaHCKON MIEHTHYHOCTH, YBOKEHHS K MPOILJIOMY
U HACTOSIIIEMY POCCUUCKOW MaTEMAaTUKH, ILIEHHOCTHBIM OTHOIIEHUEM K JIOCTHXKEHHSIM
POCCHUICKHMX MaTE€MaTUKOB M POCCHMCKOW MAaT€MaTHYE€CKOM IIKOJIbI, K HCIOJb30BAHUIO ITHUX
JTOCTHKEHHI B IPYTUX HayKax, TEXHOJOTHUAX, chepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHUEM JyXOBHBIX LIEHHOCTEH POCCHICKOro Hapoaa; CcHOPMHUPOBAHHOCTHIO
HPAaBCTBEHHOI0 CO3HAHMS, STUYECKOr0 MOBEJICHHS, CBSI3aHHOIO C MPAKTHYECKUM MPUMEHEHUEM
JOCTH)KEHUM HAyKH U JIEATEIbHOCTbIO YYEHOr0; OCO3HAHMEM JIMYHOIO BKIIa/la B MOCTPOEHUE
YCTOWYUBOTO OyIyIIETO.

JcTeTH4YecKoe BOCIIUTaHue:

3CTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKIIOYas JICTETUKY  MaTeMaTH4EeCKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajay, pEIIEHUH, pacCyXIEeHUH; BOCHPUMMYUBOCTHIO K
MAaTeMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyeckoe BOCIIUTAHKE:

c(hOpMHUPOBAHHOCTHIO YMEHHUS TPUMEHSITh MAaTeMAaTHYECKHE 3HaHUA B HMHTEpecax
3I0pOBOTO M 0Oe30macHoro obpasa >KM3HHM, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/10pOBBIO
(3mopoBoe mHTaHME, cOATAaHCUPOBAHHBIA PEKUM 3aHATUN M OTAbIXa, peryispHas Quandeckas
AKTUBHOCTD); (PM3WYECKOTO COBEPIICHCTBOBAHUS, MPH 3aHATHUAX CHOPTHUBHO-030POBUTEIHHON
JEATEIbHOCTBIO.

TpynoBoe BocnuTaAHUE:

TFOTOBHOCTBIO K TPYIy, OCO3HAHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K Pa3InYHbIM
chepam mpodecCHOHATBHON NEATeILHOCTH, CBSI3aHHBIM C MAaTEMATHKOW U €€ MPUIIOKEHUSMH,
YMEHHEM COBEpIIIaTh OCO3HAHHBIN BbIOOp OymyIiei mpodeccuu U pearu3oBbIBaTh COOCTBEHHBIC
KU3HEHHBIE IUIaHBl, TOTOBHOCTBIO M CIOCOOHOCTBHIO K MAaTeMaTH4YeCKOMY OOpa30BaHUIO U
caM000pa30BaHUIO HA TMPOTSHKEHUU BCEH JKU3HMU, TOTOBHOCTBIO K AKTHBHOMY Y4YacTHIO B
pEelIeHNU TPaKTUYECKUX 3a]]a4 MaTeMaTH4YEeCKON HalIpaBI€HHOCTH.

JKoJIOTHYecKoe BOCIIMTAHHE:

c(hOPMUPOBAHHOCTBHIO JKOJOTUYECKON KYJIBTYpPhI, TMOHUMAHHEM BIUSHUS COLUAIHHO-
SKOHOMHUYECKUX IPOLECCOB HAa COCTOSHHME IPUPOJHONM M COLMAIBHOM Cpelbl, OCO3ZHAHHEM
r00adbHOrO  XapakTepa JKOJIOTMYECKUX  IpoOsieM; OpHeHTauued Ha  IpUMEHEHHue
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MaTeMaTHYeCKUX 3HAHUU Uil pelIeHUs 3ajad B 00JacTU OKpYXKarouleil cpelpl, MIaHUPOBaHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX ITOCJIEJICTBUI JJIs1 OKPYKAIOILLEH CPE/Ibl.

IleHHOCTH HAYYHOTI0 MO3HAHMSA:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKHd M OOIIECTBEHHOW MPAKTUKH, TOHUMaHHEM MaTeMaTHYECKOW HayKu Kak cepsl
YEJIOBEUECKON NIEATEIbHOCTH, 3TANOB €€ pa3BUTUA U 3HAYMMOCTHU JUISl Pa3BUTHUS LUBWIN3ALUY;
OBJIQZICHUEM $I3BIKOM MaTEMaTHKH M MaT€MaTH4YeCKOW KyJIbTYpOH Kak CpeICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYIIECTBISATh IPOEKTHYIO U HCCIEN0BATENIbCKYIO JAEATEIbHOCTD
WHJIMBUIYaJIbHO U B CPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATHI

MeranpeameTHbie pe3ynbTaThl OCBOSHHUS TIPOrpaMMbl yaeOHOTo TipeaMmeTa «MaremaTrkay
XapaKkTepPU3yIOTCSl  OBJAQJICHUEM  YHUBEPCAIBHBIMH  HO3HAGAMEIbHBIMU  OeliCEUsMU,
VHUBEPCAbHLIMU —~ KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  VHUBEPCAIbHLIMU — Pe2yamUSHbIMU
oelicmeusimu.

1) Vhusepcanvhvle nosnasamenvusle oeticmeus, obecneuusarom Gopmuposarue 6a308bix
KOCHUMUBHBIX NPOYecco8 obyyaowuxcsa (0c6oeHue mMemooos NO3HAHUS OKPYICaAlowe20 Mupa,
npuMeHeHue 102U4eCKUx, UCcied08amenbCKux onepayuil, ymeHui pabomams ¢ ungopmayueti).

ba3oBble Jornvyeckue JeCTBUS:

® BBIBIATH M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKH MAaTEMAaTHUYECKUX OOBEKTOB,
TOHSTUH, OTHOIICHUH MEXIy TMOHATUSIMH; (POPMYIUPOBATH OMpPENCICHUS TOHSITHH;
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCH(PUKAIINN, OCHOBAHUS JIJIsi 00OOIICHUS
Y CpaBHEHUSI, KPUTEPUHU MTPOBOJUMOIO aHAIM3a;

® BOCHPHUHHUMATH, (GOPMYIUPOBATH U MPEOOPA30OBBIBATH CY)KIEHHUS: YTBEPAUTEIbHBIC U
OTpHIIaTeIbHBIC, €IMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIC,

® BBIABIISATH MATEMAaTHICCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAONIOJIGHUAX W YTBEPXKICHUAX; Mpe/iaraTh KPUTEPUU [UISl BBIABICHUS
3aKOHOMEPHOCTEN ¥ IPOTUBOPEUN;

® Jie7IaTh BBIBOJBI C HCIIOIH30BAHUEM 3aKOHOB JIOTMKH, JCTYKTUBHBIX M MHIYKTUBHBIX
YMO3AKIIOUECHHU N, YMO3AKIIFOUEHUI 10 aHAJIOTUU;

® IPOBOJHUTH CAMOCTOSTENHHO JI0Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPKACHUMN (IIpsMbIe
U OT TIPOTUBHOTO), BBICTPAWBATh AaAPTYMEHTAIMIO, TPUBOAUTH TPUMEPHI U
KOHTPIIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIC CY)KJICHUS U BBIBOJIBL;

e BBIOMpaATh CHoOcOO pelmieHuss y4eOHOW 3ajauyd (CpaBHUBATh HECKOIBKO BapHAHTOB
perieHus1, BEIOMpaTh HanboJiee MOAXOAAIINN C y4ETOM CaMOCTOSTEIBLHO BBIICIECHHBIX
KpUTEPUEB).

ba3oBble ucciieqoBaTeIbCKHE 1eUCTBHS:

® JCIOJB30BATh  BOMNPOCHI  KaK  MCCIIENOBATEIbCKUI  MHCTPYMEHT  I1O3HAHMS;
(hopMmynpoBaTh BOMPOCH], GUKCUPYIOIIHE MPOTHBOPEUUE, MpodIeMy, YCTaHABIUBATh
HMCKOMOE W JlaHHOe, (OPMHUPOBATH THUIIOTE3y, APTYMEHTUPOBATH CBOK) IO3UIIHIO,
MHEHHE;
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® [POBOJUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, HCCIEI0BaHUE I10
YCTAHOBJIEHHIO OCOOEHHOCTEM MaTeMaThyeckoro oOBbEKTa, SBJICHHS, IIpolecca,
BBISIBIICHUIO 3aBUCHUMOCTE MEX 1y 00bEKTaMH, SIBICHUSMHU, TPOLIECCAMU;

® CaMOCTOSTENbHO (OpMYIMpPOBATH OOOOMIEHHS M  BBIBOABI 10  pe3yjibTaTaM
MPOBENEHHOIO HAOMIOACHUSI, UCCIEI0BaHNUs, OIIEHUBATh JOCTOBEPHOCTh MOITYYEHHBIX
pEe3yabTaTOB, BEIBOJIOB M 00OOIICHHUI;

® IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE ITPOLIECCA, A TAKIKE BBIIBUIaTh NPEATIONI0KEHNS
0 €r0 pa3sBUTHH B HOBBIX YCJIOBUSX.

Paborta ¢ nngopmanmeii:

® BBIIBIIATH JAeDUIUTH HHPOPMAIH, TAaHHBIX, HEOOXOJUMBIX JUIS OTBETa Ha BOIPOC H
IUIsl pelIeHus 3a/1a4H;

e BbpIOMpaTh MH(OPMALMIO W3 HCTOYHUKOB pAa3IMYHBIX THUIIOB, AaHAJIU3UPOBATH,
CHCTEMAaTHU3UPOBATh U MHTEPIPETHPOBATH WH(GOPMAIHMIO PA3IMYHBIX BUAOB H (OpPM
IPEJCTABIICHHUS;

® CTPYKTYpUpOBaTb HH(OpMaIMio, MpeICTaBlIsATh €€ B  pPa3IUYHBIX  (Qopmax,
WJUTIOCTPUPOBATH IpapuUecKy;

e OLEHUBATh HAAEKHOCTH HMH(OPMAIMHM IO CaMOCTOATENBHO C(HOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KoMMyHuKamueHwvle Oelicmsus, 00ecneyugaiom cQopmuposaHHOCb

COYUATbHBIX HABLIKOG 00YUAIOUUXCS.

Oo0menne:

® BOCIPUHHUMATh U (GOPMYIHPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMH U LEISAMU
o0IIeHNs; SICHO, TOYHO, TPAaMOTHO BBIP@XXaTh CBOIO TOYKY 3pPEHHS B YCTHBIX H
IIICBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOAY PEIICHU 33a4i, KOMMEHTHUPOBATh
IIOJIy4YEeHHBIN pe3ynbTaT;

e B X0/i€ 00CYXEeHHUs 3a7aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIaeMON TEMBbI, IPOOJIEMBI,
pemaeMoil  3aJaud, BBICKa3blBaThb MJAEH, HAIEJEHHbIE HAa IIOMCK pPELIEHUS;
COIIOCTABJIATh CBOU CYXKJAEHUS C CYXKICHMSAMU JpPYrMX YYacTHHUKOB JIMANOra,
OoOHapyKUBaTh pa3Inyle U CXOACTBO MO3ULINN; B KOppEKTHON Gopme HopMyInpoBaTh
pasHorjiacus, CBOM BO3PAXKECHUS;

® I[IPEACTaBIATH PE3YJbTAThl PELICHUS 3a7auy, SKCIIEPUMEHTA, UCCIEN0BaHUs, IIPOEKTA;
CaMOCTOSITENILHO BBIOMpaTh (OpMAT BBICTYIJIEHHUsI C Y4ETOM 3aad IpPE3eHTalUu U
0COOEHHOCTEN ayJUTOPUH.

Corpynnunuecrso:

® [IOHUMAaTh M MCIIOJb30BAaTh NMPEUMYILECTBA KOMaHAHOM M MHIMBUAYaJIbHOH PabOTHI
IpU pelIeHWH Y4eOHbIX 3ajay; MpPUHUMATh LEedb COBMECTHOW JAEATEIbHOCTH,
IUTAHUPOBAaTh OPTaHM3ALMI0 COBMECTHOM paboThl, pacnpenensTb BHIBI padoT,
JIOrOBapuBaThCs, OOCYXIaTh IpoLecc U pe3yiabTaT padoThl; 0000IaTh MHEHUs
HECKOJILKUX JTIOJICH;

® y4acTBOBATh B IPYIIOBBIX popMax paboThl (00CYkAeHUS, 0OOMEH MHEHHH, «MO3TOBBIE
IITYPMBI» U UHBIE); BBINOJHATH CBOK YacTb pPabOThl M KOOPJMHHUPOBATH CBOM
JNEeUCTBUS C qPYTMMHU WiIEHAMU KOMaH/Ibl; OLIEHMBATh KaYeCTBO CBOETO BKJIa/1a B 001U
MPOAYKT MO KPUTEPHUAM, C(HOPMYITHUPOBAHHBIM YUACTHUKAMU B3aUMOJICHCTBUSI.
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3) Vnusepcanvhole pezynamuensle oeticmesus, obecneuusaiom Gopmuposanue CMulCO8bIX
YCMAHOBOK U IHCUZHEHHBIX HABLIKOG NTUYHOCIU.

Camoopranm3anus:

®  COCTaBIIATH IJIaH, AITOPUTM PEIIEHUS 3a/1a4H, BRIOUPATh CITOCOO PEIICHUsI ¢ YIETOM
HMMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEUICHHUH ¢ y4€TOM HOBOM MH(OpMAIUK.

CaMOKOHTPOJIb:

L] BJIaZACTH HABBIKAMU HOSH&B&TCJ’IBHOI\/'I pe(i)ﬂeKCI/II/I KaKk OCO3HaHUs COBepIHaCMI)IX
JNEUCTBUI M MBICIUTEIBHBIX IPOLECCOB, UX pPE3YyIbTaTOB; BIAAETh CHOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3yibTaTa PEHIeHHs MaTeMaTU4YecKOM
3aJa4u;

L HpeZIBI/IZIeTI) TPYI[HOCTI/I, KOTOpI)Ie MOFyT BO3HI/IKHYTI) HpI/I peHleHI/II/I 3ada4d, BHOCUTH
KOPPEKTUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX, HAWJCHHBIX
OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OICHMBAaTb COOTBETCTBHE pe3ylbTaTa LEIU U YCIOBUSAM, OOBSICHATH HPUUYUHBI
JOCTUXCHUSA WJIN HCOOCTUKCHUS pe3y.III>TaTOB ACATCIBbHOCTH, HAaXOIHUTh OIJ_II/I6Ky,
JaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

OnepupoBaTh NOHATUSAMU: TOUKA, NIPsIMast, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM U CIIEACTBUS U3 HUX IPU PELIEHUH T€OMETPHUUECKHUX
3az1a4.

OnepupoBaTh MOHATUAMHU: HNAPAJICIBHOCTh W TMEPHEHAUKYISIPHOCTh HPAMBIX U
IIJIOCKOCTEH.

KnaccugunupoBars B3auMHOE pacioiokKeHNe MPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OmnepupoBaTh MOHATUSAMH: JABYI'PaHHbBIM Yroi, TpaHd JABYIPaHHOTO yria, pedpo
JBYTPAHHOTIO YIJIa; TMHEUHBIN yroj IBYIpaHHOIO yIJia; TpajycHas Mepa ABYrPaHHOIO yrija.

OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BBITYKJIBIM M HEBBITYKJIBIH MHOI'OIPAaHHHK,
3JIEMEHTHI MHOTOIPaHHUKA, IPABUIIbHBIA MHOTOIPaHHUK.

PacriosHaBaTh OCHOBHBIE BUbl MHOTOTPAaHHUKOB (MHpaMuja; MpU3Ma, MPSMOYTOJIbHBIN
napaiesenunen, Kyo).

KnaccugunupoBarh MHOrOIpaHHUKH, BBIOMpass OCHOBAaHUSA Ul KIacCU(UKaLUU
(BBIMYKJIbIE M HEBBIMYKJIbIE MHOTOTPAHHMKH; IPAaBUJIbHBIE MHOTOIPAaHHUKH;, WpPSIMbIE H
HAKJIOHHBIE ITPU3MBI, IapAJUIEICIUIIEAb]).

OnepupoBaTh NOHATUSAMM: CEKYILAs MJIOCKOCTh, CEYEHNE MHOI'OI'PAaHHHUKOB.

OOBSCHATH MPUHIMIIBI TOCTPOSHUS CEYEHUH, UCTIONb3Ys METO/L CIIEJIOB.

Crpouth ceyeHHss MHOI'OI'PAaHHMKOB METOJIOM CIIEJIOB, BBIIOJHSATH (BBIHOCHBIE) IIOCKHE
YepTeKU U3 PUCYHKOB MTPOCTBIX 0OBEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaxXOXAEHHWE TEOMETPUYECKMX BEIMUYMH 1O oOpasuam WU
QIrOpuTMaM, IPUMEHSS HW3BECTHBIE AHAIMTUUECKHE METOAbl IPHU PEIICHUU CTaHAApPTHBIX

[IOKYMEHT MOAMWCAH 3/TEKTPOHHOM MOAMMCHIO

MYHULUUNAJNTbHOE BIOA)XETHOE OBLLEOBPA30BATEJ/IbHOE 16.09.26 11:05 (MSK) CepTudukaT 7630035097C3E6338CC55E22854D8EFA
YYPEXXAEHUE "TMMHA3USA N2 5 I.®EOZ1IOCUN PECMYBJINKU KPbIM",
Noiiko EneHa CTaHWCnaBoBHa, AVPEKTOP




MaTeMaTHYECKUX 3aJad Ha BBIYMCICHHE DPACCTOSHUN MEXIy IBYMs TOYKAMH, OT TOYKH JIO
HpﬂMOI;'I, OT TOYKH 10 IIIOCKOCTH, MCIKAY CKPCIIUBAOIIUMHUCA ITPSAMBIMU.

Pemrate 3amaum Ha HAXOXKICHHE T'C€OMETPUYECKHX BEIMYMH TI0 oOpasnam WiIu
alropuTMaM, MHNPHUMCHAA HN3BCCTHBIC AHAIMTHYCCKHEC MCTOABI IMpU PCIICHUKW CTAaHAAPTHBIX
MAaTeMaTUUCCKUX 3a/la4 Ha BBIYUCIICHHUC YIJIOB MCKAY CKPCIIHMBAIOMIUMUCA MPAMBIMU, MCIKAY
MPSIMOM U TUIOCKOCTBEO, MEXK]TY TIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Beraucasate 00bEMBI U TUIOMIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (MpH3Ma, MHUPAMHIA) C
npUMEHEHHEeM (OpMyJ; BBIYMCIATH COOTHOIICHUS MEXIy IUIOHIAJSIMU TTOBEPXHOCTEH,
00BbEMaMU MOI00HBIX MHOTOTPDAHHUKOB.

OnepupoBarh MOHATHSAMH: CHMMETPHS B NPOCTPAHCTBE;, LEHTP, OChb M ILIOCKOCThH
CUMMETPUH; IIEHTP, OCh U IJIOCKOCTh CHUMMETPHH (DPUTYPHI.

W3BnekaTh, MpeoOpa3oBbIBaTh M MHTEPIPETHPOBATH WH(OPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYecKux (purypax, mpeicTaBIeHHYIO Ha YepTeKax U PUCYHKAX.

[IpumensTh reomerpuueckue (akTbl Ui PEUICHHUs CTEPEOMETPHUYECKUX — 3ajad,
MPEIONAraouX HECKOJIBKO IIaroB PEIICHHUs, €CJIM YCIOBHS NPUMEHEHUS 3aJaHbl B SBHOM
dbopme.

[IpuMeHATH NpoOCTEHIINE IPOrpaMMHBIE CPEICTBA U BJIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CHCTEMBI TIPU PEIICHUU CTEPEOMETPHUYCCKUX 3a71a4.

[IpuBoguTE mpUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEM B TIPHUPOJIE U IKH3HH,
pacmo3HaBaTh MPOSIBIICHNE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsATh TONTYYCHHBIC 3HAHWS Ha MPAKTUKE: aHAJIM3UPOBATh pEAbHBbIC CUTYallud U
IIPUMCHAITH HN3YUCHHBIC IIOHATUSA B mponecce IIOHCKa peIICHUA MaTeMaTHN4YCCKN
chOopMyIUPOBaHHON MPOOIEMBbI, MOAECTUPOBATH pPEalTbHBIC CHUTYAIlMH Ha SI3bIKE T€OMETPHH,
WCCIIEIOBaTh MOCTPOCHHBIE MOJICITU C HCIIOJIB30BAaHHEM T'€OMETPHUECKUX TMOHATHH U TEOpeEM,
arrapara anre6p1)1; peaTh NPAKTUYCCKUEC 3a1a4u, CBA3AHHBIC C HAXOXKICHUCM I'COMETPUICCKUX
BCIIMYUH.

11 KJIACC

OnepupoBatb MOHATHUSMU : HWIHHIpUYEcKast MTOBEPXHOCTb, oOpazymoiue
LUWJIMHAPUYECKOIN MOBEPXHOCTH; IMIUHP; KOHUYECKasi TOBEPXHOCTh, 00pa3yIolie KOHNYECKOM
MOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacrio3znaBaTh Tena BpaiieHus (HHUIMHIP, KOHYC, cepa u map).

OOBACHATH CIIOCOOBI OTYYEHUS TEJl BpALLECHUS.

KnaccugunupoBars B3auMHOE pacnoioxkeHne cepbl U INIOCKOCTH.

OnepupoBarh NOHATUSIMU: IIAPOBOM CErMEHT, OCHOBAHHME CETMEHTA, BBICOTA CETMEHTA;
IapOBOMH CJI0M, OCHOBaHUE IAPOBOI0 CJI0s, BBICOTA IIAPOBOI0 CIIOS; IAPOBOM CEKTOP.

Boruncnare 00bEMBI U TUTOMIAIM TTOBEPXHOCTEH TeJ BpallleHUs, T€OMETPHUYECKUX Tell C
MpUMEHEHHEM (HOPMYIL.

OnepupoBarh MOHSATUSMHU: MHOI'OTPAHHUK, BIUCAHHBIM B cdepy M ONUCAHHBIA OKOJIO
cdepsl; chepa, BMcaHHast B MHOT'OIPAaHHUK HITH TEJIO0 BpaIIeHUSI.

BblyncnsaTe COOTHOIIEHHST MEXAY IUIOMIAIMU TMOBEPXHOCTEH M 00bEMaMu MOIOOHBIX
Tel.

[IOKYMEHT MOAMWCAH 3/TEKTPOHHOM MOAMMCHIO
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N3o0paxkaTh n3ydaemble (QUTYpbl OT PYKH M C TPUMEHEHHEM IPOCTBIX YEPTEKHBIX
HHCTPYMEHTOB.

BBINONHATE (BBIHOCHBIC) TJIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYp: BUI
CBEpXY, COOKY, CHH3Y; CTPOUThH CCUCHUS TEIT BPAIICHHUS.

W3BnekaTh, MHTEPIIPETUPOBATh U MPEOOPA30BBIBATH WH(OPMAIIMIO O MPOCTPAHCTBEHHBIX
TCOMETPHUECKUX (QUTYpaX, IPEJCTABICHHYIO Ha YepTekKaxX U PUCYHKAX.

OrniepupoBaTh MOHITHEM BEKTODP B MPOCTPAHCTBE.

BrimonuaTs I[eﬁCTBHH CJIO)KCHUA BCKTOPOB, BEIUYUTAHUA BCKTOPOB U YMHOXCHUS BCKTOpa
Ha YUCII0, O0BSICHATH, KAKAMH CBOMCTBaMHU OHH 00JIa/Ial0T.

[IpuMeHsTH MpaBUIIO MApaUICIICIUIIE .

OnepupoBarh MOHATUSAMHU: JEKApTOBbI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YrOJ MEXIY BEKTOPAMH, CKaJSIPHOE
IIPOU3BCACHUC BEKTOPOB, KOJINIMHCAPHBIC 1 KOMIIJTAHAPHBIC BEKTOPHI.

HaXOI[I/ITB CYMMY BCKTOPOB U IMPOU3BCACHUC BCKTOPA HA YUCJIO, YT'OJI MCKAY BCKTOpaMHU,
CKaJIIPHOE MPOU3BENICHHE, PACKIIAIbIBATh BEKTOP IO IBYM HEKOJUTMHEAPHBIM BEKTOPAM.

3a1aBaTh TNIOCKOCTh YPABHEHHEM B JICKAPTOBOM CHCTEME KOOP/IMHAT.

[IpumensTh reomerpuueckue (axkTbl JUIs pPELICHHS CTEPEOMETPHYECKHUX — 3ajad,
MPEIONIAraouX HECKOJIBKO IIaroB PEIICHUS, €CIU YCIOBUS NMPUMEHEHHs 3aJaHbl B SIBHOU
dbopme.

Pemarp mpocreiinme reoMeTpudecKie 3a/1a4l Ha MPUMEHEHHE BEKTOPHO-KOOPIMHATHOT'O
METO/Ia.

Pemate 3amaum Ha J10Ka3aTELCTBO MAaTEMAaTHUYECKHUX OTHOIIEHUM M HaxXOXXIEHUE
TCOMCTPHUYCCKUX BCIIMYUH I10 06pa3uaM WM aJIrOpuT™MaM, NMpUMCHAA U3BCCTHBIC MCTOJbI IPU
pEIICHUH CTAaHAPTHBIX MATEMAaTHYECKUX 33]1a4.

[IpuMeHATH NpocTEeHIINe NPOrpaMMHBIE CPEICTBA M DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IPU PEIICHUHN CTEPEOMETPHUSCKUX 3a/1ad.

[IpuBoaMTH, TpPUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B TMPHPOJAC W IKU3HH,
pacro3HaBaTh MPOSBIICHUE 3aKOHOB I'€OMETPHH B HCKYCCTBE.

[IpuMeHATH MONy4EHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATh PEaJbHBIC CUTyalUuUd M
NPUMEHSTh  HM3y4YCHHBIE TOHSITHS B  MPOIECCE TIOMCKA  PEIIeHUS  MaTeMaTHYeCKU
chopMyTUPOBAHHOW MPOOJIEMBI, MOJCIMPOBATH PEATbHBIC CUTYallMH HA SI3BIKE TEOMETPHH,
HCCICA0BaTh NMOCTPOCHHBIC MOJCIIM C HCIIOJIB30BAHHUEM I'COMETPUUCCKUX HOHATHH U TCOPEM,
ammapara ajireOpbl; peliaTh MPaKTHYECKUE 3a/1a4M, CBSI3aHHBIC C HAXOXKJICHUEM IeOMETPUICCKUAX
BCIIMYUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
KoimuecTBo yacoB
Ne HanMeHoBaHMe pa3jeioB U TeM JJIeKTpOoHHbIE (LM (ppOBBIE)
Kontpoiasbnbie | IlpakTnyeckue
n/n MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchbl
padoTshI padoTbI
BBeznenue B crepeoMeTpHio 10 https://m.edso0o.ru/C503R7VIP
I1 .
DAMBIC 1 TLIOCROCTH B HIPOCTpatictbe . 12 1 https://m.edsoo.ru/MWVT7NSO14T
[TapamienbHOCTh NPAMBIX U TUIOCKOCTEN
Tep HeHMEYHHpHOCTb MPAMBIX H 12 https://m.edsoo.ru/V611APUCD
IJIOCKOCTEH
VYTl MEKIY MPAMBIMU M IJIOCKOCTSIMHU 10 1 https://m.edso0.ru/R3BMETBTQ
MHororpaHHUKH 11 https://m.edsoo.ru/ XPW9U5FB2
OOBEMBI MHOTOTPaHHUKOB 9 https://m.edso0.ru/010FX2SJB
I1 :
ORTOPCHIE: CCHEHILL, paceTORHIL I 4 1 https://m.edso00.ru/L1AAMHO3D
YTJIBL
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

[NPOI'PAMME

[JOKYMEHT NOZAMNWCAH 3MEKTPOHHON MOANMUCHIO

MYHULUUNAJIbHOE BIO)KETHOE OBLLLEOBPA3OBATEJIbHOE
YYPEXXAEHUE "TMMHA3US N2 5 I.®EOJOCUN PECMYBJIUKU KPbIM",
JNoiiko EneHa CTaHWCnaBoBHA, AMPEKTOP
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11 KIIACC

KoaunuecTBOo 4acos
HaumeHoBaHue pa3iesioB U TeM JyekTpoHHBbIE (IU(PPOBLIE)
Ne i/l Kontpoabnbie | IlpakTuueckue
MPOrpamMmbl Bcero o0pa3oBaTeJIbHbIE pecypchl
padoThI padoTbI
Tena BpaieHus 12 https://m.edsoo.ru/HYOWQL5KQ
OOBEMBI TET 5 1 https://m.edsoo0.ru/BOORVIYC9
B
CHTOPPI 1 KOOPIMHATRL B 10 1 https://m.eds00.ru/ANCLAGOMF
IIPOCTPAHCTBE
IT
OBTOpeHHe, 0000menNc, 7 1 https://m.eds00.ru/DORV3P725
cucreMatrusanyvs 3HaHUHU
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
I[TPOTPAMME

[JOKYMEHT NOZAMNWCAH 3MEKTPOHHON MOANMUCHIO

MYHUUUNAJIbHOE BHOKETHOE OBLLEOBPA30OBATEJIbHOE

16.09.26 11:05 (MSK)

YYPEXXAEHUE "TMMHA3MS N2 5 I®EOAOCUN PECMYBJIMKU KPbIM",

JNoiiko EneHa CTaHWCnaBoBHA, AMPEKTOP

CepTtudukat 7630035097C3E6338CC55E22854D8EFA



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725

[JOKYMEHT NOZAMNWCAH 3MEKTPOHHON MOANMUCHIO

MYHULUUNAJIbHOE BIO)KETHOE OBLLLEOBPA3OBATEJIbHOE 16.09.26 11:05 (MSK) Ceptudukat 7630035097C3E6338CC55E22854D8EFA
YYPEXXAEHUE "TMMHA3US N2 5 I.®EOJOCUN PECMYBJIUKU KPbIM",
JNoiiko EneHa CTaHWCnaBoBHA, AMPEKTOP




MMPOBEPSEMBIE TPEBOBAHUSA K PE3YJBTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIBHOM ITPOT' PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble NpeIMeTHBIE Pe3yIbTATHI 0CBOEHHs OCHOBHOIA
NpoBepPsIeMoro .
00pa3oBaTe/IbHOM MPOrpaMMBbI CpeIHero 0o1ero 00pa3oBaHus
pe3yJbTaTa
7 I'eomerpus
7.1 OmnepupoBaTh MOHITUSMH: TOUKA, TIPSMasi, IIIOCKOCTh
79 [TpuMeHATh aKCHOMBI CTEPEOMETPUH U CIECICTBHS U3 HUX NPU PEIICHUU
' rEOMETPUYUCCKHX 33124
73 OmnepupoBaTh TMOHATHSAMHU: TAPAVICTBHOCTh M IMEPHEHIUKYISIPHOCTH
' NPSIMBIX U TIOCKOCTEN
74 KnaccugunmpoBars B3auMHOE PacIoOKEHHE MPSIMBIX U TUIOCKOCTEH B
' POCTPAHCTBE
OmnepupoBatb MOHATUSMH: JIBYTPAHHBIA yrojl, TpaHU JIBYTPAHHOTO yrija,
7.5 pedpo IBYrpaHHOTO YIJIa, IMHEHHBINA yroi IBYrPaHHOTO YIJIa, TpaxycHast
Mepa IBYTPaHHOTO yTiia
76 OmnepupoBaTh MOHSITUSMH: MHOTOTPaHHUK, BBIMYKJIBIA W HEBBITYKIIBINA
' MHOT'OI'paHHHK, 3JIEMEHTHI MHOTOTPaHHUKA, TPABHJIbHBIA MHOTOTPaHHUK
77 PacniozHaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MHMpaMuja, MpH3Ma,
NPSIMOYTOJIBHBIN TapaJuIe/IeHIe, Ky0)
KrnaccudummpoBath ~ MHOTOTpaHHHMKH, BBIOMpass ~ OCHOBaHHS  JUIs
78 Kki1accuukanuu  (BBINYKJIBIE W HEBBITYKJIbIE  MHOTOTPAaHHHKH,
' NpaBUJIbHBIE MHOTOTPAHHUKH, TPSMBIE W  HAKJIOHHBIE IPU3MBL,
napajuJieienuneb)
79 OmnepupoBatb MOHSATHSIMHU ceKyIas TUIOCKOCTb, ceueHue
' MHOT OTPaHHHKOB
210 OObBSICHATh ~ NPHUHIUIBI  TOCTPOCHUS  CEYEHUH  MHOI'OrPaHHUKOB,
' UCIIONB3Ys METOJI CIICIOB
CTtpouTh CeYeHHS MHOTOIPAaHHHKOB METO/OM CIIEOB, BBIIOJTHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX UTYP:
BUJ] CBEPXY, COOKY, CHU3Y
Pemrate 3a1aun Ha HAXOXKJICHHE T€OMETPUUYECKUX BEJIWYHMH MO 00paslam
WIN QJITOPUTMaM, MPHUMEHSS W3BECTHBIE AHAJUTUYECKHE METOABI TPH
7.12 pelICHNH CTaHAAPTHBIX MAaTEMAaTWYeCKHX 3aJa4 Ha BBIYHCICHHE
paccTOSHUN MEXIY ABYMS TOUKaMH, OT TOYKHU O MPSMOH, OT TOUKH JI0
TUTOCKOCTH, MEK/Y CKPEIHBAIOIIMMUCS IPSIMBIMH
7.13 Pemarp 3a1aun Ha HaXOXKJICHUE T€OMETPUYECKUX BEJIMYMH 10 0OpasiaM
[LOKYMEHT MO/ANMCAH 3MEKTPOHHOI NOANUCHIO
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WY aIrOpUTMaM, IMPUMEHsAS W3BECTHBIC AHAIMTHUYECKUE METObI IPH
pEeLICHUU CTaHIApPTHBIX MAaTEMAaTHYECKUX 3a1a4 HAa BBIYUCIICHHE YIJIOB
MEXAY CKPEIIUBAIOIUMUCA MPSIMBIMHA, MEXKIY IPSIMOM U IIIOCKOCTBIO,
MEXY IJIOCKOCTSIMU, IBYTPaHHBIX YII0B

7.14

Bbuucnare 00bEMBI M IUIOLIAJM OBEPXHOCTEH MHOIOIPaHHHKOB
(mpu3ma, nupamMua) ¢ NpuMeHeHueM (pOpMyJl, BEIUUCIATH COOTHOIIEHUS
MEXIY IJIOIAIIMA ITIOBEPXHOCTEH, o0BbEMamMu MOI00HBIX
MHOI'OI'PAaHHUKOB

7.15

OnepupoBarh MOHATUSMHU: CUMMETPUS B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUHU (PUTYpBI

7.16

W3BnekaTtb, mpeoOpa3oBbIBATh M HHTEPIPETHPOBATH HH(OPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, MpeAcTaBICHHYIO Ha
4epTekax U pUCyHKax

7.17

[TpumensTh reomMeTprueckue (GaxkThl JUTSI PEIICHHUS] CTEPEOMETPUUECKIX
3a1a4y, NPEAIONIArarollUX HECKOJBKO IIAroB pELICHMs, €CIU YCIOBUS
IIPUMEHEHHMs 33aJJaHbl B ABHOM popme

7.18

[IpumensaTh npocTeWIIue MTPOrpaMMHBIE CpPEICTBA U 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUYECKHUX 3a71a4

7.19

[IpuBOIMTE MpPHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IPHUPOJAE U
JKU3HM, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE

7.20

IIpuMeHsTh NONYy4YEHHBIE 3HAaHUS HA IPAKTHKE: aHAIU3UPOBATh pPealbHbIE
CUTyallUd W TPUMEHATh M3Y4YECHHBbIE IOHATHS B IIpolecce IOHCKa
peuieHus MaTeMaTU4YEeCKH c(opMyIUPOBAHHOMN poOJIEMBIL,
MOJIEIMPOBaTh pEAIbHbIE CUTYallMM Ha SI3bIKE T€OMETPUH, HCCIIENA0BATh
MIOCTPOEHHBIE MOJEIH C HUCHOJIb30BAHMEM I'€OMETPUYECKUX MOHATHH U
TeopeM, arrapara airedpsl, pemarb NpakTHYeCKUe 3a/laul, CBS3aHHbIE C
HaX0X/IEHUEM T€OMETPUUYECKUX BETUUHH

11 KUIIACC

Kon
NMpoBepsieMoro
pe3yJbTaTa

IIpoBepsiemble MpeaMeTHbIE Pe3YJbTATHI OCBOCHUS OCHOBHOM
00pa3oBaTe/IbHOI MPOrPaMMBbI CpelHero 001ero 00pa3oBaHus

6

I'eomerpus

6.1

OnepupoBarh NOHATHAMU: HWIMHIPUYECKAs: IOBEPXHOCTh, 00pa3yromue
[WJINHIPUYECKON TTOBEPXHOCTH, WIMJIMHIP, KOHWYECKas IMOBEPXHOCTD,
oOpasyromme KOHHYECKOW  IOBEPXHOCTH, KOHYC, cdepuueckas
ITIOBEPXHOCTH

6.2

PacnioznaBaTh Tena BpauieHus (IMIIMHAP, KOHYC, chepa u map)

6.3

OOBACHATH CIOCOOBI TOTYYESHHUS TeJ BPALLCHUS

6.4

Knaccudunr
(17080

ES SRS

NOKYME
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OnepupoBaTh MOHSATHSIMHU: IIAPOBOM CErMEHT, OCHOBAHUE CETMCHTA,
6.5 BBICOTA CErMEHTA, IIAPOBOW CJIOH, OCHOBAHHE IIAPOBOrO CJIOS, BHICOTA
IIIAPOBOTO CJIOS, IIAPOBOM CEKTOP

6.6 Boruucnsate 00BbEMBI M TUIOHMIAAM TMOBEPXHOCTEW TENM BpaIllCHUS,

TeOMETPHUECKUX TeJl C IPUMEHEHUEM (HOopMyIT

OnepupoBarh NOHATHSIMU: MHOTOTPAaHHUK, BIIMCaHHBIM B chepy u
6.7 OIKCaHHBIN OKOMO cepsl, chepa, BMcaHHAS B MHOTOTPAaHHUK UITU TEJO
BpallleHus

BBIUKCIIATE  COOTHOIIEHHS MEXKAy IUIOMAAIMH TOBEPXHOCTEH M
00BbEMaMU TOT0OHBIX TENT

6.8

N3o0paxkatp nzydaembie (pUTYpBl OT PYKH M C MIPUMEHEHUEM IPOCTHIX

6.9
YEpTEKHBIX UHCTPYMEHTOB

BrInonHATh (BBIHOCHBIC) TUIOCKHE YEPTEk U U3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (UTYP: BHJ CBEPXy, COOKY, CHH3Y, CTPOUTH CEUEHHUS Tell
BpaIeHus

W3BnekaTh, MHTEPIPETHPOBATH M MPEeoOPa3OBHIBATH HH(POPMAIHIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NpeACTaBICHHYIO Ha
4yepTekax U pUCYHKax

[IpumensTh reomerpuueckre (axkThl Ui PELICHUs CTEPEOMETPUUYECKUX
6.12 3a/1a4, MPEANoJaraluXx HECKOJbKO IIAroB pelIeHHs, €CIU YCIOBUS
NPUMEHEHHUS 33JIaHbl B IBHOW (hopme

6.13 OnepupoBatrh MOHATHEM: BEKTOP B IPOCTPAHCTBE

BEIMONHATE ACHCTBUS CIIOKEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB W
6.14 YMHOXXEHHUSI BEKTOpa Ha YUCIO, OOBSICHATH, KAKUMHU CBOMCTBAMHU OHHU
00a1ar0T

6.15 [IpumeHsaTh MpaBUIIO Napasuieenueia Mpy CI0KEHIH BEKTOPOB

OnepupoBarh NOHATHAMM: JIE€KAPTOBBI KOOPAWUHATHI B IIPOCTPAHCTBE,
6.16 BEKTOp, MOIYJIb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOPA,
' yroa MeXXIAy BEKTOpaMH, CKaJspHOE IIPOU3BEICHUE BEKTOPOB,

KOJIJIMHCAPHBIC U KOMILUIAHAPHBIC BEKTOPBI

Haxoauth cymMMy BEKTOpOB W TMpPOW3BEIEHHE BEKTOpAa Ha YHCIO, Yroil
6.17 MEXIy BEKTOpPaMH, CKAJIIPHOE MPOM3BEICHHE, PACKIIAIbIBATH BEKTOP IO
ABYM HCKOJUJIMHCAPHBIM BEKTOpaM

6.18 3aaBaTh MJIOCKOCTh YPABHEHUEM B JIEKApPTOBOM CHCTEME KOOPAUHAT

6.19 Pemate mpocreiime reoMeTpUYECKHME 3aJadyd  Ha  I[IPUMEHEHHE
' BEKTOPHO-KOOPAUHATHOI' O METO1a

Pemate 3amaun Ha J0Ka3aTENbCTBO MAaTEMAaTUYECKHX OTHOIICHUN H
6.20 HAXOXKJIEHUE TEOMETPUUYECKUX BEIMYUH MO 00pa3llaM WK ajlropuTMawm,
' OPUMEHSSI  M3BECTHbIE  METOABl NpPU  PELIEHWH  CTaHIAPTHBIX

MaTEMAaTHYCCKHUX 3aaa4

6.21 [IpumensaTs mnpocTeililie NporpaMMHBIE CpPEICTBA U DIJIEKTPOHHO-

[IOKYMEHT MOAMWCAH 3/TEKTPOHHOM MOAMMCHIO
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KOMMYHUKAIITUOHHBIC CUCTEMBI ITPHU PCIICHUU CTCPCOMCTPUICCKUX 3a1a4

HpI/IBOIII/ITB OpUMEPBI MAaTECMATUUICCKUX SaKOHOMCpHOCTCﬁ B IIpHUpoac U

6.2 ’KM3HH, PacliO3HABaTh MPOSBICHUE 3aKOHOB T€OMETPHH B ICKYCCTBE
[lpumeHATH MONMyYEeHHBbIE 3HAHMA Ha NPAKTHKE: aHAIU3UPOBAThH
peanbHBIE CHUTyallid W TPUMEHATh HM3y4YCHHBIC TOHSTHS B IIpOIECcCe
MOUCKA pELICHUS MaTeMaTH4YecKu C(HOPMYTUPOBAHHON MPOOIIEMBI,

6.23 MOJICIMPOBATh peajbHbIe CUTYallud Ha SI3bIKE T€OMETPUH, HCCIIEA0BATh

IMOCTPOCHHBIC MOJCIN C HCIIOJIB30BAHUCM TI'COMCTPUUYCCKUX MOHATHH U
TCOPEM, alllapara anre6p51, peuiaTh NPaKTUYCCKUC 3a/la4u, CBA3AHHBIC C
HaX0XIACHUECM I'COMCTPHYCCKHNX BCIUYNH

[IOKYMEHT MOAMWCAH 3/TEKTPOHHOM MOAMMCHIO
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP KXAHUSA

10 KUIIACC

K IIpoBepsieMblil 3JIEMEHT COePKAHUSA
o

7 I'eomerpus

OcHOBHbBIE TOHATHS cTepeoMeTpuu. Touka, MpsMas, IUIOCKOCTb, MPOCTPAHCTBO.
7.1 [lonsatne 00  aKCMOMAaTHYECKOM  TOCTPOCHHHM  CTEPEOMETPUHU:  aKCHOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX

B3aumHOe pacnonoxkeHue NOpsAMBIX B NPOCTPAHCTBE:  MepeceKaroluecs,
napajuleJibHble W CKpeliuBaromuecs mpsimble. [lapamiensHOCTh MPSAMBIX U
IJIOCKOCTEM B IIPOCTPAHCTBE: IMapajulelibHBIE IMpsIMbIE B IPOCTPAHCTBE,
79 MapajyieIbHOCTh TPEX MPSAMBIX, MAPAUIEIBHOCTh HNPSMOM M IJIOCKOCTU. YTJIBI €
' COHANPABJIIEHHBIMU CTOPOHAaMH, Yrojl MeXAY TMpsAMbIMA B IPOCTPAHCTBE.
[TapannenpHOCTh MIOCKOCTEN: MapajieabHble MIIOCKOCTH, CBOMCTBA NapalIeIbHBIX
wiockocTei. IlpocTeifne mpoctpaHcTBEHHbIE (UTYPHI Ha IUIOCKOCTU: TETPadap,

KyO, mapajuiesenumnes, NoCTPOeHUEe CeueHu i

[lepneHIUKYIAPHOCTE MPSAMOM M IUIOCKOCTH: MEPHEHAUKYISAPHBIE MpSMBIE B
IIPOCTPAHCTBE, IPSIMBIC MAPAJUICIIbHBIC U NIEPIICHANKYJISIPHBIE K IIJIOCKOCTH, IPU3HAK
MEPIEHIUKYIIAPHOCTH IPSMON U INIOCKOCTH, TEOPEMA O NPSIMOU IEPIIEHIUKYIISPHON
IJIOCKOCTH. YTJIbl B HPOCTPAHCTBE: Yrod MEXAY IMpPsAMOM M  INIOCKOCTBIO,
7.3 JBYTPAaHHBIM Yroj, JIMHEMHBIM yroa JAByrpaHHoro ymia. llepnenmuxkyisap u
HAaKJIOHHBIC: PACCTOSHHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHHUE OT MPsAMOM 10
IUIOCKOCTH, MPOEKIUs (PUIypbl Ha IUIOCKOCTh. [lepneHauKynsapHOCTh MIOCKOCTEH:
NpU3HAK  MEPIEHAUKYIIPHOCTH  ABYX  Iulockocrted. Teopema o  Tpéx
MEPIEHIUKYIIApax

IlonsiTHE MHOrOrpaHHHMKAa, OCHOBHBIE 3JIEMEHTBI MHOIOTPAaHHMKA, BBIMYKIBIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH, pa3BEPTKa MHoOrorpaHHuka. IIpusma: Nn-yrompHas
[IpU3Ma, TPaHU M OCHOBAHMSI MPU3MBI, IpsMas U HAKJIOHHAs NPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTh Npu3Msl. lapamienenunen, npsiMOyroJbHbIN NapauIeIeIUIIe ]
u ero cBorcTia. [Iupamuaa: N-yroiapHas nupamMuia, TpaHd U OCHOBAHUE NMUPAMUBL,
7.4 OOKOBast ¥ TOJHAsI TTIOBEPXHOCTh MUPAMUJIBI, IPABUIIbHAS M yCEUEHHAs MUPaMU/IA.
OnemMeHTbl mNpu3Mbl M nHpamuabl. [IpaBuiIbHBIE MHOIOTPAHHHUKH: IIOHATHE
MPaBUJIBHOIO MHOIOIPAHHMKA, MpaBUJbHAs IpuU3Ma M NpaBUJIbHAs MHPAMHUJA,
MpaBUIIbHAS TPEYTOJIbHAS MUPAaMUIa U MIPABIIIBHBINA TeTpa’ap, KyO. [IpencraBienue
O NIPaBWJIBHBIX MHOIOI'DAaHHUKAX: OKTa’Ap, NOAEKa’aAp U ukocadapyrue CedyeHust
MPU3MBI U TUPaAMUbI

CI/IMMCTpI/IH B IPOCTPAHCTBC: CHUMMCETPUA OTHOCHUTCIIbHO TOYKH, HpﬂMOﬁ,
7.5 IUIOCKOCTH. DJIEMEHTEI CUMMCTpPUHU B IMUpaMUax, MmapajiCICIUIICaax, IPaBUIbHBIX
MHOT'OIr'paHHUKax
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Brruncnenue »JIeMEHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yriel. [lmomans
OOKOBOW TIOBEPXHOCTH W TIOJHOM TOBEPXHOCTH TPSIMOM TPHU3MBI, IUIONIAIb
7.6 OCHOBaHMi, TeopeMa 0 OOKOBOI MOBEPXHOCTU MPsiMOil npu3mbl. [lnomaas 00KoBoit
MOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHON NHpaMHIbI, Teopema O IUIOaan
yceuéHHor nupamusl. [Toasarue 06 00pEMe. OOBEM MUpaMUIbI, IPU3MBI

[Togo6ubIe Tena B mpocTpancTBe. COOTHOMICHHS MEX/TY IIIOIIAIIMH IIOBEPXHOCTECH,
00bpEMaMU 1TOI00HBIX TEJ

7.7

11 KUIIACC

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

6 I'eomerpus

Hunuaapudeckasi MOBEPXHOCTh, 00pa3yIOIIMe UIHHAPUIECKON TTOBEPXHOCTH, OCh
6.1 MAJTUHIPUYECKOH TOBEepXHOCTU. L{umuHap: ocHoBaHMs W OOKOBas TMOBEPXHOCT,
o0pa3zyromiasi ¥ 0Ch, IIIOMIAh OOKOBOH U TIOIHOM MOBEPXHOCTH

Konudeckasi moBepXHOCTh, 00pa3yIoIIie KOHNYECKON TOBEPXHOCTH, OCh M BEPIITHMHA
6.2 KOHMYECKON moBepxHOcTH. KOHyc: OCHOBaHWE WM BepIIMHA, 00pa3yromias u OcCh,
' mionaabr OOKOBOW W TIOJHOM IOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyromue u

BBICOTA, OCHOBAHHA U OokoBas IMOBCPXHOCTH

Cdepa u mrap: ueHTp, pagnyc, JuaMeTp, oAb MOBEPXHOCTH cdepbl. BzanmHoe
6.3 pacrionoxkeHue chepbl U IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, MIouaab
chepsl

6.4 N300pakeHue Ten BpallleHNus Ha MI0CKOCTU. Pa3BépTka muuinHapa U KoHyca

6.5 KomOuHanmu Ten BpalieHWs W MHOTOTPAHHUKOB. MHOTOTpaHHUK, OMHCAHHBIN
' okoJ10 chepsl, chepa, BliMcaHHAs B MHOT'OIPAHHUK, WM TEJIO BpallleHus

[Tonsitue 06 oO0bEMe. OcHOBHBIE cBoicTBa 00BEMOB Ten. Teopema 00 00BEME
6.6 IOpSMOYTOJILHOTO Tapajuienenunena u ciueacteus u3 Heé. OObEM HMIHMHIpA,
koHyca. OO6BEM mapa u miomaas chepst

6.7 [MomoOupie Tema B mpoctpaHcTBe. COOTHOMICHHS  MEXKIY — IUIOMIAISIMHA
' MTOBEPXHOCTEH, 00BEMaMHU MTOAOOHBIX TEJ

Ceuenuss nuiauHApa (MapajuledbHO U MEPHEHIUKYISPHO OCH), CEUEHHUs KOHyca
(mapanenbHOE OCHOBaHHIO M MPOXOJAIIEE Yepe3 BEPILINHY), CEUEHUS 11apa

6.8

BexTop Ha miockoctd W B mpocTpaHcTBe. ClIO)KeHHE M BbIUMTAHUE BEKTOPOB.
6.9 YMHO)eHue BeKTOpa Ha 4yucio. Pa3noxxkeHne BekTopa Mo TpEM HEKOMILIAHAPHBIM
' BekTopaM. IlpaBuno napamnenenunena. PemeHue 3agad, CBS3aHHBIX  C

MIPUMEHEHUEM MPABUJII JEHCTBUH C BEKTOPAMH

[TpsimoyronbHas cuctemMa KOOpAWHAT B mpocTpaHcTtBe. KoopauHatel BekTOpa.
[Ipocreiiine 3amaunm B KoOpAuMHATaX. Yroil Mexay BekTopamu. CkansipHOe

6.10
IMPOU3BCACHUC BCKTOPOB. Brunciaenue YIJIOB MEXKAY NPAMBIMH U TINIIOCKOCTSMU.

KoopanHaTHO-BEeKTOPHBINA METO/T IPU PEILIEHUU T€OMETPUUYECKIX 3a/1a4
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IMPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHUS K PE3YJIIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHOM ITPOT'PAMMBI CPEJTHEI'O

OBILIEI'O OBPA3OBAHUA
Kon IIpoBepsiemble TPeOOBaHUS K MPeAMETHBIM pe3yJibTaTaM O0CBOEHMUS
NPoBEPSIEMOro OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro o01ero
TpeOOBaHUSA o0pa3oBaHus

Brnanenne meromamMy A0Ka3aTenbCTB, AJTOPUTMAMM PELICHUS 3a7ad;
yMeHue (OpMyIHpOBaTh W ONEPUPOBATh IMOHATUSMHU: OIpENEICHUE,
aKCMOMa, TEOpeMa, CIEJICTBUE, CBOMICTBO, IPHU3HAK, JOKa3aTENbCTBO,
paBHOCUIIbHBIE (DOPMYITHPOBKU; IPUMEHITH UX; yMeHUE (HOPMYIUPOBATH
o0paTHOE U TNPOTUBOMIOJOKHOE YTBEPXKAECHUE, NPUBOIUTH MPUMEPHI U
KOHTPIIPUMEpPBI, HCIOIb30BaTh METOJ MaTEMaTU4YECKONM WHAYKLUY;
IPOBOJIUTH  JIOKA3aTENIbHBIE pACCYXJACHUS IpU pEUIeHUW 3a/ad,
1 OLIEHMBATh  JIOTMYECKYI0  IPaBWJIBHOCTb  PACCYKICHHM;  yMeHHUe
OIIEPUPOBATh MOHATUSAMHU: MHOXKECTBO, ITOJAMHOXECTBO, ONEPALMM Haj
MHO)KECTBAMHU; YMEHHME MCIOJb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapart AJis OIMCAHUsI pEeaJIbHBIX NPOLIECCOB U SBJICHUI U IPU pPELIEHUU
3aJay, B TOM 4HCIE€ W3 JPYrUX Y4eOHbIX MPEIMETOB; YMEHHE
OIlepUpoOBaTh MOHATUAMU: Ipad, CBSI3HBIN rpad, nepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHME 3a/laBaThb M ONUCBIBATH TI'padbl pazIudHbBIMU
crioco0aMu; UCTIONb30BaTh rpadbl MPH peIIeHUH 3a1a4

YMeHue onepupoBaTh MOHATHAMH: HaTypaJbHOE YHUCIIO, LIEJI0E YHCIIO,
CTENEHb C LIEJIBIM I0Ka3aTeIeM, KOPEHb HATYpaJIbHON CTENEHU, CTENEHb
C paluoOHaJbHBIM  IIOKa3aTeleM, CTeNeHb C JACWCTBUTEIbHBIM
nokaszareiaeM, Jorapupm UHCIa, CUHYC, KOCHHYC M  TaHTEHC
IPOU3BOJIBHOIO YHCJIA, OCTATOK IO MOAYJIO, PALMOHAJIBHOE YHUCIIO,
UppAallMOHAJIbHOE  YHUCIIO,  MHOXKECTBA  HATypaJbHBIX,  LEJbIX,
palMOHANbHBIX, JEHCTBUTENBHBIX YHCEN; YMEHHME HCIIOJIb30BaTh
MPU3HAKU JIETUMOCTH, HAMMEHbIIUN OOIIMN NeIUTeNh U HauMEHbIee
ob1iee kpaTHoe, anroput™ EBkiauaa npu peleHuu 3aaay; 3HaKOMCTBO C
pPa3IMYHBIMM ~ NO3MIMOHHBIMM  CHUCTEMAMH  CUHCJIEHMS;  yYMEHHE
2 BBIMOJHATh BBIUMCICHHE 3HAYCHUN M NpeoOpa3oBaHUs BBIPAKEHUU CO
CTETIEHsIMH M Jiorapupmamu, Mpeodpa3zoBaHus IAPOOHO-pALMOHATIBHBIX
BBIPQKECHMM; YMEHHME OIEPUPOBATh IMOHITHSIMM: IOCIEAO0BATEIBHOCTD,
apudmernyeckas nporpeccus, reoMeTrpuyeckas nporpeccus,
OecKOHEYHO YyObIBaloIlas TreoOMETpUYecKass Mporpeccus; yMeHue
3aJ1aBaTh MOCIEA0BATEIBHOCTH, B TOM UUCIIE C IOMOLIBIO PEKYPPEHTHBIX
dbopMyn; yMeHHE ONepupoBaTh MOHATHSAMH: KOMIUIEKCHOE YHCIIO,
CONPSHKEHHBIE KOMITJIEKCHBIE YHCIIa, MOAYJb U apI'yMEHT KOMILIEKCHOIO
yrcna, ¢GopMa 3anucud  KOMIUIEKCHBIX 4ucel (TeoMeTpudeckas,
TPUTOHOMETpUYECKass M  aireOpanyeckas); yYMeTb IMPOU3BOAUTH

apPI(i)MeTI/I'-IeCKI/Ie I[CI\/'ICTBI/ISI C KOMIUICKCHBIMHU 4YHCIIaMH, HNPUBOAWUTH

[IOKYMEHT MOAMWCAH 3/TEKTPOHHOM MOAMMCHIO

MYHULUUNAJNTbHOE BIOA)XETHOE OBLLEOBPA30BATEJ/IbHOE 16.09.26 11:05 (MSK) CepTudukaT 7630035097C3E6338CC55E22854D8EFA
YYPEXXAEHUE "TMMHA3USA N2 5 I.®EOZ1IOCUN PECMYBJINKU KPbIM",
Noiiko EneHa CTaHWCnaBoBHa, AVPEKTOP




OpUMEPBl  KCIOJNb30BAHUS  KOMIUIEKCHBIX  YHCEJI;  ONEepUpOBaTh
MOHATHSAMU: MaTpuua 2X2 wu  3%3,  onpeaenuTeslb  MaTpHIbI,
TEOMETPUYECKUN CMBICI ONPEACITUTENS

YMenune OIICPUPOBATH IMOHATUAMU: PAlMOHAJIBHBIC, WPpPALUOHAILHBIC,
II0Ka3aTCJIbHBIC, CTCIICHHBIC, norapu(bMqucme, TPUTOHOMCTPUYCCKHUC
YPAaBHEHUsT W HEPABEHCTBA, HUX CHUCTEMBI; YMEHHE OIEPUPOBATH
HOHSTHSMH: TOXJECTBO, TOXJIECTBEHHOE NPeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YPAaBHEHMN U HEPABEHCTB, DPABHOCHIIBHOCTH
YPAaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHE pellaTb YpAaBHECHMS,
HEPAaBCHCTBA M CHUCTEMbBI C ITOMOINBIO PAa3JIMYHBIX HpI/IéMOB; peuiaTtb
YPaBHEHHS, HEPABEHCTBA M CHCTEMBI C IIapaMeTpoM; IIPHUMEHATH
YPaBHEHUs, HEPABCHCTBA, UX CUCTEMBI I PEIICHHUS MATEMaTHYECKHX
3aJ1a4 U 3aJ1a4 U3 pa3iIMyuHbIX 00JacTel HayKu U peajabHOU KU3HU

YMeHue onepupoBaTh MOHATUAMU: (QYHKIUS, YETHOCTh (PYHKIMH,
NEepUOJUYHOCTh (YHKIIMH, OTPAaHUYCHHOCTh (YHKIIMH, MOHOTOHHOCTb
(GyHKLIMH, SKCTpeMyM (QYHKLNHU, HauOonbllee U HaUMEHbIlIee 3HAUCHUS
(yHKIIMM Ha IPOMEXYTKE, HeTIpepbIBHAs (PYHKIIMSI, aCUMIITOTHI Tpaduka
(GyHKUIMY, TIepBas U BTOpasi MPOU3BOIHAS (PYHKIUU, TCOMETPUUECKUN U
¢u3nyeckuil CMBICT TPOU3BOJHOM, II€pBOOOpa3Hasi, OIpeneaEéHHbIN
UHTETpaJl; YMEHHE HaXOOUTh aCUMITOTHI Ipaduka (yHKIHH; yYMEHUE
BBIYMUCIATh IPOU3BOAHBIE CYMMBI, IIPOM3BEJIEHHUS, YAacTHOTO U
KOMITO3UIIMM (DYHKIMI, HAXOAUTh ypaBHEHHME KacaTelbHOW K rpaduky
(yHKINW; yMEHUE HaXOJWTh INPOU3BOAHBIC 3JEMEHTAPHBIX (YHKIWH;
YMEHHUE UCIOJIIb30BaTh MPOU3BOIHYIO JUIS HCCIENOBaHUS (DYHKIIHM,
HaXOJUTh HaWOONbIINE M HAaUMEHbIINE 3HA4YeHUs (QYHKUUH; CTPOUTH
rpauKy MHOTOUYJIEHOB C HCIIOJIb30BAHMEM ammapaTta MaTeMaTH4ecKOoro
aHaJIM3a; IMPUMEHATh IPOU3BOJHYIO ISl HAXOXKAECHUS HAWIYdlIEro
peleHysl B MPUKIAAHBIX, B TOM YHUCJIE COLHMAIbHO-IKOHOMHUYECKUX M
(u3NYeCKNX 3a/1a4ax; HAXOAUTh TUIOMAIN U 00BEMBI (PUTY C TIOMOIIBIO
MHTETpaJla; MPUBOAUTH MPUMEPHI MAaTEMATHYECKOIO MOJEIUPOBAHUS C
noMolIbIo 11 (HepeHInATbHBIX YpaBHEHHH

YMeHue onepupoBarh IMOHATUAMHU: TIpaduk (yHKIMM, oOpaTHas
GyHKIMSA, KOMOO3ULMS (QYHKIUM, JuHelHHas (yHKUus, KBaJIpaTUyHas
GbyHKLIHA, paloHaIbHas byHKIMA, CTEIIEHHAast GbyHKuus,
TPUTrOHOMETpUYecKne (YHKIMM, OOpaTHble TPHUTOHOMETPUUYECKHE
(GyHKIMM, TOKa3zaTeNbHAas U Jorapupmuueckas (QyHKIUU; YMEHHE
CTpOUTH TpauKH M3YYEHHBIX (YHKIUH, BBIIOIHATH MPeoOpa3oBaHUS
rpaduKoB (GYHKIHUH, UCIIONB30BaTh IpadUKU JUIsl U3yUEeHUs MPOLIECCOB U
3aBHCUMOCTEH, TPU pEIICHUH 33a1ad U3 JPYruX y4eOHBIX MPEIMETOB U
3a7a4 U3 peabHOM KU3HU; BBIpaXaTb (OPMYIaMU 3aBUCUMOCTU MEXITY
BEJIMYMHAMH; MCIIONb30BaTh CBOWCTBA M rpaduku (yHKUMH A7
peleHus ypaBHEHH, HEPABEHCTB U 3a/1a4d C IMapaMeTpaMu; H300paxaTh

Ha KOOPAMHATHOM IUIOCKOCTHM MHOXKECTBA pEUICHUN YpaBHEHUH,
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HCPABCHCTB U UX CUCTCM

YMeHue pemath TEKCTOBBIE 33/1a4M Pa3HbIX THIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, 10JIM U YacTH, Ha JBUXKEHUE, paboTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3aJjaui U3 00JIaCTHU YIIPaBJICHUSI JINYHBIMU U CEMEHHBIMU
(uHaHCAMM); COCTABJIATH BBIPAKEHUS, YpaBHEHHs, HEPaBEHCTBA M HUX
CUCTEMBI 110 YCIOBHMIO 3aJa4d, HMCCIEAOBATh IOJNYYCHHOE pEUICHUE U
OLICHMBATh IPABJIONOAOOHOCTh PE3YyJIbTaTOB, YMEHHE MOJIEIHPOBATH
peanbHBIE CUTYyallUM Ha $A3bIKE MATEMAaTUKH; COCTABIIATH BBIPAKCHMS,
YpaBHCHUSA, HEPABEHCTBA W HUX CHUCTEMBI II0 YCIOBUIO 3a/1ayH,
UCCIIEZIOBATh IIOCTPOEHHBIE MOJAEIM C HCIOJIb30BAaHUEM armIapara
anreOpbl, MHTEPIPETUPOBATH OTYUCHHBINH Pe3yIbTaT

YMeHue onepupoBaTh MOHATUSAME: cpeHee apu(dMeTHuecKoe, MeauaHa,
HauOosblllee M  HauMEHbIIEe 3HAYeHWs, pa3Max, JucIepcus,
CTaHJAPTHOE OTKJIIOHEHUE 4YHCIOBOrO HaOopa; yMEHHE U3BIEKaTh,
UHTEPIPETHPOBaTh WH(POPMALIMIO, MPEACTABICHHYIO B TalOnuuax, Ha
JMarpammax, rpaukax, oTpakarollyto CBOMCTBA pealbHbIX IMPOLECCOB U
SBJIEHUH; MPEACTABIATh HH(OPMALIMIO C TIOMOIIbIO TaOJUI U IUarpaMm;
HCCIEA0BATh CTATUCTUYECKUE HAaHHBIE, B TOM YHUCJIE C IIPUMEHEHUEM
rpadpuyecKux METONOB U  DJIEKTPOHHBIX  CPEACTB; TIpaduuecku
UCCIIEJIOBATh COBMECTHBbIE HAONIOEHUS C IOMOULIbIO  JMarpamm
pacceuBaHys U JIMHEWHOU perpeccuu

YMeHue onepupoBarh IMOHATUAMU: CIyYalHBIA ONBIT K CIy4ailHOE
COOBITHE, BEPOATHOCTh CIYYalHOrO COOBITHS; yMEHHE BBIYUCIATH
BEPOSATHOCTh C MCIIONb30BAaHUEM T'padUUyeCKUX METOJAOB; MPUMEHSTh
(OpMyNBI CIOKEHUS M YMHOXKEHHS BEPOSTHOCTEH, (OpMyiIy MOIHOM
BEpOATHOCTH, (popMmyiny bepHymnnu, koMOMHATOpHBIE (PAKTHI U (OPMYIIBI;
OLIEHUBATh BEPOATHOCTH PEAIbHBIX COOBITHI; yMEHHE ONepUpOBaTh
NOHATUSAMHU: CJIydallHas BEJIIMYMHA, PACIPEIEICHUE BEPOATHOCTEH,
MaTeMAaTHYECKOE OXKUAAHMUE, IUCIEPCUS U CTAaHAAPTHOE OTKJIOHEHUE
CIIydalHOM BeNMYMHBI, (QYHKIUM paclpeieneHus ¢  IUIOTHOCTH
8 PaBHOMEPHOIr'0, IIOKA3aTeJIbHOIO W  HOPMAJIbHOIO paCIpEICIICHUN;
YMEHHME MHCIOJIB30BaTh CBOWCTBA M3YYEHHBIX paclpeleleHul Ui
pelleHrs 3aJad; 3HAKOMCTBO C IOHSATUSIMHU: 3aKOH OOJBIIUX YHCEl,
METO/ABI BBIOOPOUYHBIX HCCIICJIOBAaHUI; yMEHHE MPHUBOAUTH IMPUMEPHI
NPOSIBJICHUST 3aKOHA OOJBIIMX YHUCEN B NPUPOIHBIX U OOLIECTBEHHBIX
ABJICHUSIX; YMEHUE ONIEPUPOBATH MOHATHUAMM: COUETAHHUE, ITIEPECTAHOBKA,
YHCIO COYETaHWH, YHCIO TEpPecTaHOBOK; OMHOM HpbIoTOHA; ymeHue
IPUMEHATh KOMOMHATOPHBIE (DAKThI U pacCyKACHUS AJIs pelIeHus 3a7ad;
OLICHUBATh BEPOSITHOCTH peanbHbIX COOBITHI; COCTaBIIATH
BEPOSATHOCTHYIO MOJIENIb U UHTEPIIPETUPOBATH IIOJYUYECHHBIN PE3YJIbTAT

YMeHue onepupoBaTh IMOHATHSAMHM: TOYKa, MpsMas, IUIOCKOCTb,
9 IPOCTPAHCTBO, OTPE30K, JydY, BeIMYMHA yIWa, IUIOCKHHM  yrodm,

JBYTPAaHHBI Yroji, TPEXIPAaHHBIA Yroj, CKPEIIMBAIOIIMECS IpsIMBIE,

[IOKYMEHT MOAMWCAH 3/TEKTPOHHOM MOAMMCHIO

MYHULUUNAJNTbHOE BIOA)XETHOE OBLLEOBPA30BATEJ/IbHOE 16.09.26 11:05 (MSK) CepTudukaT 7630035097C3E6338CC55E22854D8EFA
YYPEXXAEHUE "TMMHA3USA N2 5 I.®EOZ1IOCUN PECMYBJINKU KPbIM",
Noiiko EneHa CTaHWCnaBoBHa, AVPEKTOP




NapajyieIbHOCTh U MEPHEHIUKYISIPHOCTh MPSIMBIX U IJIOCKOCTEH, Yroi
MEXy MPSMBIMH, YTOJ MEXAY MNPSIMON U TIIOCKOCTBIO, YTOJ MEXKAY
IUIOCKOCTSIMM, PacCTOSIHUE OT TOYKH /10 IUIOCKOCTH, PAaCCTOSHUE MEXIY
NPSIMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSIMU; YMEHHE HCIIOIb30BaTh MPHU
pelIeHny 3aJa4 HU3y4deHHble (aKThl U TEOPEMbl INTAHUMETPUU; YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB  OKPYXAIOLIETO MHUpA; CTPOUTH
MaTEMAaTUYECKUE MOJEIN C IIOMOILIBI0 T'€OMETPUUYECKUX IOHIATHH U
BEJIMYMH, peUIaTh CBSI3aHHbIE C HUMH MTPAKTUYECKUE 3a/1a4H

YMeHue ornepupoBaTh MOHATHAMU: IUIOMAAL (DUTYPBI, 00BbEM (GUTYPHI,
MHOTOI'paHHHK, MPAaBUJIBHBI MHOTOIPaHHUK, CEYCHHE MHOTOTPAHHUKA,
KyO, mapajuienenumnesn, npu3Ma, nupamuaa, (Gurypa M MOBEPXHOCTb
BpallleHHs, [WJIMHIDP, KOHYC, Imap, cdepa, omanab cepsl, IMIIOMIATh
NOBEPXHOCTH TMHPAMU[BI, TPU3MBI, KOHYycCa, IMJIMHApA, 00BEM KyoOa,
HOPSMOYTOJIBHOTO TapajuleNienuIesa, MUpaMHIbl, MPHU3MbI, UIUHIPA,
KOHYyCa, IIapa, pa3BéPTKa MOBEPXHOCTH, CEUYCHHUS KOHYCAa W IMIUHJPA,
napajjieNbHble OCH WJIM OCHOBAaHHWIO, CEYECHHE IIapa, IUIOCKOCTH,
10 Kacaromasics chepbl, LWIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUYECHUE
MHOTOIpaHHHKA, N300pakaTh MHOTOIPAaHHHUKH, (UTYPHI U TTOBEPXHOCTH
BPAIICHUS, UX CEUYCHUS, B TOM YHCJIE C TIOMOIIBIO SJIEKTPOHHBIX CPE/ICTB;
yMEHHUE NMPUMEHATh CBOWCTBA F€OMETPUUYECKUX (UTYp, CAMOCTOATEIHHO
(bopMyIHpOBaTH ONpPEIENICHHsI U3y9aeMbIX (PUTYp, BBIABHTATh THITOTE3HI
O CBOMCTBax W MPHU3HAKaX r€OMETPHUYECKUX (QHUTYp, 0OOCHOBHIBATH HIIN
olpoBepraTb MX; YMEHHE IMPOBOJIUTH Kilaccuukauuoo Quryp mo
pa3IMYHBIM TPU3HAKAM, BBIMOIHATH HEOOXOIUMBIE JIONOTHUTEIBHBIC
IIOCTPOCHUS

YMeHue onepupoBaTh TOHATHSIMH: JIBIDKGHHE B  IPOCTPAHCTBE,
MapajuieNbHbIA MEPEeHOC, CUMMETPHUsS Ha IJIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MoAoOus, TMMoao0HbIe (HUTYpBI; YMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIC (DUTYpPHI, B TOM YHCIIE B MPHUPOJE,
UCKYCCTBE, apXUTEKType; HUCIOIb30BaTh T'€OMETPUUYECKHE OTHOIICHUS
NpU pEUICHWW 3a/1a4; HAXOIUTh TCOMETPUYECKHE BEIWYHMHBI (JIJIHHA,
yroi, miomaab, o0bEM) NpU pEUIeHHHM 3aJad M3 JPYruxX Y4eOHBIX
MPEeIMETOB U U3 PeabHOUN KU3HU, YMEHHE BBIYHUCISATH T€OMETPUUECKUE
BEITMYUHBI (UTMHA, YrOJI, TUIOMA[h, OOBEM, TUIOIIAAb IOBEPXHOCTH),

11

UCTIONIB3YSl M3YydeHHBbIE (OPMYJIBl W METOABI, B TOM 4YHCIE: IUIOMIAIb
MOBEPXHOCTU MUPAMU/IbI, TPU3MBbI, KOHYCa, IIMIMHIPA, IUIOMAab chepsr;
00BEM Ky0a, MPSIMOYTOJBHOTO MapajuleNenuIe/d, MUPaMUIbl, TTPU3MBI,
IWINHIPA, KOHYCa, IIapa; YMEHHWE HaXOIUTh OTHOIICHHE OOBEMOB
NOJ0OHBIX GUTYp

YmMmenue OIICPUPOBATH NMMOHATHUAMU: IPAMOYT'OJIbHAAd CUCTEMA KOOpJAMUHAT,

12 BEKTOP, KOOPIHMHATHI TOYKH, KOOPJMHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOU3BEJCHUE BEKTOpPAa Ha YHCIIO, PA3JIOKEHHE BEKTOpa 1Mo 0Oa3ucy,

CKaJSIPHOE TPOM3BEICHUE, BEKTOPHOE IIPOU3BEACHHUE, Yrold MEXIy
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BEKTOpaMHU; YMEHUE HCIOJIb30BaTh BEKTOPHBINM M KOOPAMHATHBIA METO]I
JUIS  pelIeHHs] TEOMETPUYECKHX 3a7ady M 3adad JpYyrux Yy4yeOHBIX
PEIMETOB

YMenue BbIOMpaTh MNOAXOASIIMM METOJ JJIs peUIeHHs] 3ajauu;
IIOHUMAHUE 3HAYMMOCTH MAaTEMaTUKU B H3YYCHUU I[PUPOJHBIX U
OOILLECTBEHHbIX IPOLIECCOB M  SIBJICHUH; YyMEHME pAaclO3HABATh
MIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKH B HCKYCCTBE, YMEHHE INPHUBOJIUTH
IIpUMEPbl  MaTEMaTUYECKUX OTKPBITUH POCCUHCKOM U  MHUPOBOU
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MaTeMaTUYECKON HayKu
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INEPEYEHD 9JIEMEHTOB COAEPXAHMUSA, IPOBEPAEMbBIX HA EI'D I10

MATEMATHUKE
IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
Koxa
1 Yucna u BIYUCICHUS
11 HarypaneHblie u nensie yncina. [Ipu3Haku 1eIMMOCTH LEBIX YHCEI
12 Pammonansubie  uywcia. OOBIKHOBEHHBIE U JIECATUYHBIC APOOH, TIPOIICHTHI,
0ECKOHEYHBIE TIEPHOANYECKHIE POOH
13 ApudmeTnueckuii KOpeHb HaTypalbHOW cTerneHu. [leiicTBus ¢ apudmMeTrnuecKumu
' KOpHSIMH HaTypaJIbHO! CTENEHH
14 Crenens ¢ nenbivM nokaszareneM. CTENEHb ¢ paliMoHaIbHbIM MToKa3aTeneM. CBolicTBa
' CTeTeHH
15 CuHyc, KOCHMHYC W TaHI'€HC 4YHCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTAHT€HC YMCIIOBOT0 apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunble U HaTypaIbHbIE JIOrapudMbl
JlefictButenbHble  4ucia. ApudMeTHdyecKkue ornepanud ¢ JACHCTBUTEIbHBIMH
1.7 gyrciaamu. [IpuOnmkEHHbIe BEIYUCIICHS, TIPAaBUJIa OKPYTIICHUS, IPUKUAIKA U OLECHKA
pe3yibTaTa BBIYMCICHUN
1.8 [IpeoOpa3oBanue BeIpaKEeHUN
1.9 KommuiekcHsle uncna
2 VYpaBHEHMS U HEpaBEHCTBA
2.1 Lenble u 1poOHO-pallMOHANIbHBIE YPABHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuueckue ypaBHeHHs
2.4 [TokazarenbHble U JOrapumMUUecKrie ypaBHEHUS
2.5 [enbie u 1poOHO-palMOHATBHBIC HEPABEHCTBA
2.6 HppanmonanbHple HEPAaBEHCTBA
2.7 IToka3arenbHble U JorapumMuyeckie HepaBeHCTBA
2.8 Tpuronomerpuueckue HepaBeHCTBA
2.9 Cucremsbl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHMS1, HEpaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
211 Matpuia CUCTEMBI IMHENHBIX ypaBHEHUH. ONpeneauTens MaTpULbl
3 OyHKIMH U TpaPUKH
31 Oynuknus, crnocoObl 3amanus ¢yHkuud. ['paduk dysxnmmu. B3ammao oOparHbie
' ¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuuU. [lepruoandyeckue GyHKIUU
Ob6nacte ompeneneHuss ¥ MHOXECTBO 3HaueHM ¢ynkuuu. Hymu  QyHkuum.
3.2 IIpomexxyTkn  3HAKONMOCTOSHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKLHUH.
MaxkcumymMbl U MHHUMYMBI (QyHKOuW. Haumbomnbinee W HauMeHbIee 3HAUYCHUE
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(YHKIINHY Ha IPOMEKYTKE
33 CreneHHass (QyHKUUS C HaTypajJbHBIM M LEJbIM TOKa3zareneM. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpad)uK KOpHS N-0il CTEICHU
3.4 Tpuronomerpudeckue QyHKINH, UX CBOMCTBA U rpauKu
3.5 ITokazarenbHas u norapupmMudeckas GyHKIHUU, X CBOHCTBA U TpapUKH
36 Touku paspeiBa. AcumnTorsl rpadukoB Qynkuuii. CoiicTBa  (QYHKIMH,
' HENPEPHLIBHBIX HA OTPE3KE
3.7 ITocneqoBaTENBLHOCTH, CIIOCOOKI 3a4aHUs ITOCIEI0BATEIbHOCTEH
3.8 Apudmernueckas u reomeTpudeckas mporpeccuu. @opmyna ClI0KHBIX TPOLIEHTOB
4 Hauana maremMaTHueckoro aHajimza
4.1 [IpousBonHast Gpynkiuu. [Ipon3BoHbIE 37IEMEHTAPHBIX (HYHKIUH
[IpumeHeHHe TNPOM3BOAHOM K MCCIEJOBAHUIO (YHKIMH Ha MOHOTOHHOCTb H
4.2 aKcTpeMyMbl. Haxokmenne HanOoJbIIero U HaMMEHBIIIEro 3Ha4YeHUsI (PYHKIIUU Ha
OTpe3Ke
4.3 [IepBoobpa3znas. MuTerpan
5 MHOXecTBa U JIOTHKa
5.1 MHokecTBO, olepalnu HaJ MHOXKeCcTBaMu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BepoaTHOCTb U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposTHOCTb
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIJIOCKOCTH
7.2 [IpsiMbIe U TIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKN
7.4 Tena v MOBEpXHOCTH BpallCHUS
7.5 KoopauHath! 1 BEKTOPHI
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