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1. HopmaTuBHble MNpaBOBble JOKYMEHTBI, Ha OCHOBAHHM KOTOPBIX
pa3pa0otana padouyasi nporpamma:

o @enepanibHBIM 3aK0HOM OT 29 mekadpst 2012 roma Ne 273 «O6 obGpa3oBaHuu B
Poccniickoit @enepannun»;

e 3akonoM Pecmyonmuku CeBepHas Ocerus-Ananust ot 27 nexadbps 2013 roma Ne
61-P3 «O06 o6pazoBanuu B Pecnyonuke CeBepHas OceTusi- AJlaHus»;

o ®enepanbubiM 3ak0oHOM Poccuiickoit @enepanuu ot 24.07.1998 roma Nel24-D3
«O0 OCHOBHBIX TrapaHTHUSX MpaB pedeHka B Poccuiickoit denepanum» (C M3MEHESHUSIMH U
JOTIOJTHEHUSIMH )

e 1mpuxkazoM MunucrepctBa oOpasoBanust Poccuiickoit @exnepanuu ot 9 Mmapra
2004 r. Ne 1312 «OG6 yrBepkaeHUU QeaeparbHOro 0a3MCHOTO YYeOHOro IUTaHA U
MPUMEPHBIX Y4eOHBIX IUJIAHOB Ui 00pa3oBaTeNbHBIX YyupexJeHud Poccuiickoii
denepanun, peaM3yOMMUX MporpaMmbl  odmiero oopazoBanus» (B pen. Ilpukazos
Muno6pHayku P® ot 20.08.2008 N 241, ot 30.08.2010 N 889, ot 03.06.2011 N 1994, ot
01.02.2012 N 74);

e mpukazoM MuHucrepcTBa oOpa3oBaHus U Hayku Poccuiickoii denepauuu oT
05.03.2004 r. Ne1089 «O06 yrBepxkaeHnu (peaepasbHOTO KOMIIOHEHTa TOCYIapCTBEHHBIX
o0pa3oBaTeNIbHBIX CTaHJIAPTOB HAYaJbHOTO OOIEro, OCHOBHOIO OOLIEr0 M CPEeIHEro
(mosmmHOTO) OOmIEro obpazoBanus» (manee — PI'OC) (msa V-XI) ¢ uU3MEHEHUsSIMH U
JIOTIOJTHEHUSMU
7 wrons 2017 r.

e mpuka3 MuHHUCTEpCTBa OOpa3zoBaHust M Hayku Poccuiickorr ®denepanmu ot 18
utonst 2002 r. Ne 2783 «O06 yrBepxknenuu Konuemnuuu npoduibHOro oOydeHus Ha
CTapIIel CTymeHu o01ero oopa3oBaHus»;

e TmpukazoM MuHHCTEpCTBa 00pa3oBaHusi U Hayku Poccuiickoit denepanuu OT
31.03.2014r. Ne 253 «OO6 yrBepkaeHun (QenepanbHOTO TEPEUHS YICOHHMKOB,
PEKOMEHJIOBAHHBIX K HCIIOJIB30BAHHMIO TMPH peaJu3alui HMMEIOIIUX TOCYIapCTBEHHYIO
aKKpeIUTaII0 00pa30oBaTEIbHBIX MPOrPaMM HAYaJIBHOTO OOIIEro, OCHOBHOTO OOIIEro,
cpenHero oOmiero oopa3oBaHus» ¢ U3MEHEHUSIMHU U JOTOTHEHUsMU S wuronst 2017 T.

e TOCTaHOBJEHHEM [ JTaBHOTO rocyaapCcTBEHHOTO CaHUTapHOro Bpaua Poccuiickoi
Oenepanun ot 29 nekadbps 2010r. Ne 189 «O6 yrBepxnenun CanlluH 2.4.2.2821-10
«CaHUTapHO-3MUAEMHOJIOTHYEeCKHe TPeOOBaHMs K YCIOBUSAM M OpraHU3alui 0O0yueHus B
0o01Ie00pa3oBaTeNbHBIX  YUPESKICHHUSIX» C  M3MEHEHUSIMH U JIOTIOJHEHUSMU
, 22 mas 2019 1.

e mnoctaHoBieHueM denepanbHON CIyKObl MO HaA30py B cdepe 3aluThl MpaB
noTpebuTenei u Gnaronoyydrs 4eaoBeka M [J1aBHOrO rocyJapCTBEHHOTO CAaHUTAPHOIO
Bpaua Poccuiickoii @enepannu ot 10.07.2015 rona

Ne26 «CanuTapHO-3MHIEMUONIOTHYECKUE TPEOOBAaHUS K YCIOBHUSM U OpPraHU3AINU
oOyueHuss Y BOCIUTAaHUS B OpPraHU3allUsAX, OCYHIECTBISIOMMUX 00Opa30BaTEIbHYIO
NesITeNbHOCTD MO aJallTUPOBAHHBIM OCHOBHBIM 00I11€00pa30BaTeNbHbIM MporpaMMamM s
00y4aroIUXCsl ¢ OTPAHUYECHHBIMUA BO3MOKHOCTSIMH 3/10poBbsh» (CanlluH 2.4.2.3286-15);

e noctaHoBieHueM [IpaButensctBa Poccuiickoit @enepanun ot 29 mapra 2019 r.
Ne 363 «OO6 yTBepkIeHHU TOCydapCTBEHHOM mporpaMMbl Poccuiickoit deneparuu
«JlocTymHas cpenay;

2. IlosicHuTEIbHASA 3alIMCKA

o [Iporpamma y4eOHOTo Kypca MareMaTHKH 5-6 KJIaccOB, alnreOpbl U TeOMETpuH 7-
9 KiaccoB cocTaBilieHa B COOTBETCTBMM C TpPeOOBaHMAMM K pe3ylbTaTaM OCHOBHOIO
obmiero oOpaszoBanusa, yrBepxkaeHHbiMH @DOI'OC OO0 (Ilpukaz MunucrtepcTBa
oOpazoBanuss u Hayku Poccuiickoit ®enepauuu ot 17 npexabps 2010r. Ne 1897 B
nocnenHeil penakuum), ¢ yderom IIpumepHoii 0CHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl
OCHOBHOro o0miero oo6pasoBanusi (ogoOpena pemenueM @enepanbHoro ydeOGHO-
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METOIMYECKOro o0beIMHeHN 0 001IeMy 00pa3oBaHMIO, IPOTOKO OT § ampens 2015 .
Ne 1/15),

o [lporpamma pa3zpaboTaHa C y4eTOM aKTyaJIbHBIX 33/1a4 BOCIHUTAHH, O0yUCHUS U
pPa3BUTHS Y4YalIMXCS, MX BO3PACTHBIX M HHBIX OCOOEHHOCTEH, a TakXkKe YCIOBHIA,
HEOOXOAUMBIX JUTSl Pa3BUTHSI X TMYHOCTHBIX U TIO3HABATENILHBIX KAYECTB.

[Iporpamma coctaBieHa ¢ coOJtoJiIeHHEM IpeeMcTBEHHOCTH ¢ lIporpammoii mo
MaTeMaTuke Uil HadaibHOTO obmero odpasosanuss MbOY COMIL Ned6 umenu ['epos
Cogetckoro Coroza Moparuma MaromeroBuya /[3ycoBa.

B He#l yuuTHIBAIOTCS JOMUHUPYIOIIUE HICH U TIOJIOKEHUS TIPOTPaMMBI PAa3BUTHUS U
(GbopMUpOBaHHA YHUBEPCATBHBIX y4eOHBIX JEUCTBUH JUII OCHOBHOTO  0OOIIEro
o0Opa3oBaHus, KOTOpble 00ecneunBalOT (HOPMHUPOBAHUE POCCHUICKONW Tpa)kIaHCKOU
MACHTUYHOCTH, KOMMYHUKATUBHBIX Ka4€CTB JITYHOCTH U CIIOCOOCTBYIOT (hOPMHUPOBAHHIO
KJIFOUEBOM KOMIIETEHIIUY - YMEHUS YUUTHCS.

Maremaruka SBIS€TCSI OJHUM M3 OCHOBHBIX, CHCTEMOOOpPA3YIOIIMX MPEIMETOB
IIKOJIBHOTO 00pa3oBaHusa. Takoe MeCTO MaTeMaTUKH CpeAM IIKOJIBHBIX HPEIMETOB
o0ycnoBiuBaeT U €€ 0co0yl pojb ¢ TOUYKH 3PEHHSI BCECTOPOHHETO Pa3BUTHS JIMUHOCTH
yuamuxca. Ilpy 3TOM KOTHHUTHBHAs COCTaBISIOIIas JAHHOTO Kypca IO3BOJSET
obecneunTh Kak TpeOyeMblii TOCYIJapCTBEHHBIM CTAaHJIAPTOM HEOOXOIUMBIH YpOBEHb
MaTeMaTH4YeCKON MOATOTOBKH, TaK U MOBBIIIEHHBIN YPOBEHbB, SBIISIOIIUNCS TOCTATOYHBIM
Ui yrayOJIeHHOTO U3y4eHUs IpeaMeTa.

B ocHOBy HacTosiieli mIporpaMMBbl MOJIOKEHbI MEJaroru4eckiue U TUAaKTHYECKue
MPUHIMUIBI U COBPEMEHHBIE JUJAKTUKO-TICUXOJIOTHYECKUE TEHJAEHIUH, CBSI3aHHBIE C
tpeboBanusmu OI'OC.

A. JIM9HOCTHO OpPUEHTHPOBAHHBIC MPHHIUIIBI TMPUHIHAIT aJaNTHBHOCTH, TMPUHIIHIT
Pa3BUTHUSL; IPUHIMI KOM(OPTHOCTH Ipoliecca 00yueHusl.

b. KynbTypHO OpHEHTHPOBAaHHBIE IPUHITUITBI: IPUHITHIT IIEIOCTHOW KapTHHBI MUPA;
MIPUHIIMI IEJIOCTHOCTH COJIepKaHUsl 00pa30BaHMsL; MPUHIUI CUCTEMATUYHOCTH; TPUHIIMIL
CMBICJIOBOTO OTHOLIEHUS K MHpY; NPUHIMI OPUEHTHPOBOYHON (YHKUUU 3HAHUM;
IIPUHLUI ONIOPHI HAa KYJIbTYPY KaK MUPOBO33PEHUE U KaK KyJbTYPHBIN CTEPEOTHII.

B. JleATenbHOCTHO  OpUEHTUPOBAaHHBIC  MPUHLMIBL:  HOPUHIUN  OOydeHHS
NeATeNbHOCTH; IPUHLIMI YIIPABIAEMOr0 NEPEeXoa OT ACATEIBHOCTU B yUeOHON CUTyalluu
K JIeATeIbHOCTH B >KM3HEHHOW CHUTyallud; NMPHHLMII ONOPbl HA MPOLECCHl CIIOHTAHHOIO
pa3BUTHS; IPUHLIUI (OPMHUPOBAHUS MOTPEOHOCTH B TBOPUECTBE U YMEHUI TBOPYECTBA.

MaremaTrueckoe oOpa3oBaHuE fABISAETCS 00sS3aTENbHOW M HEOTHEMJIEMOM YacTbiO
o01rero oOpa3oBaHus Ha BCEX YPOBHAX 00Opa30BaHUS.

OOyueHne MaTeMaTUKe TIpU [OJYYEHHMH OCHOBHOIO o0mero o0Opa3oBaHus
HaIpaBJICHO HA JOCTHKEHHE CIIEAYIOIINX LeIel: B HallpaBJI€HUH JJUYHOCTHOIO PAa3BUTHU S

®dopMHpoBaHUE NPEJCTABICHUH O MaTeMaTHKE KaK YacTH OOIe4eIoBeYecKon
KyJIbTYpbl, O 3HAaYMMOCTHM MaT€MaTHKH B Pa3BUTUU LUBWIM3ALUM M COBPEMEHHOI'O
00I1IeCTBA;

Pa3Butne J0ruyeckoro ¥ KpUTUYECKOTO MBILIUICHHS, KYJIbTYPbl PEUH, CIOCOOHOCTH
K YMCTBEHHOMY 9KCIIEPUMEHTY;

@®opMHUpPOBaHUE HMHTEIUIEKTYyaIbHONH YECTHOCTH M OOBEKTHUBHOCTH, CIIOCOOHOCTH K
[IPEO0I0JIEHUIO MBICIIUTENIbHBIX CTEPEOTUIIOB, BBITEKAIOIINUX U3 OOBIIEHHOIO OIBITA;

e Bocnuranue kauecTB JIMYHOCTH, 0OECIECUNBAIOLINX COLMATbHYIO MOOMIIBHOCTb,
COCOOHOCTh MPUHUMATh CAMOCTOSITEIIbHbIE PEILICHMS;

o ®dopMupoBaHME KauyeCTB MBbIIIJICHUSA, HEOOXOAMMBIX JUIS ajanTalud B
COBPEMEHHOM HH()OPMAITMOHHOM OOILECTBE;

o Pa3BuTHe wuHTEepeca K MaTeMaTHYEeCKOMY TBOPYECTBY M MaTeMaTUYECKHX
COCcOOHOCTEH; B MeTanpeIMETHOM HalpaBJICHUU:

o Pa3BuTHe mnpencTaBleHHM O MaTeMaTUKe Kak (OpMe ONUCAHHUS MU METOJe
MO3HAHUS AEHCTBUTEIBHOCTH, CO3JIaHME YCIOBHH JUIsl MPHOOpPETeHHs NEepBOHAYAIBLHOIO
OTIbITa MATEMAaTHYECKOTO MOJICITUPOBAHUS;

o ®dopMmupoBaHue OOLIIMX  CIOCOOOB  WHTEIUIEKTYaJbHOW  JIESATEIBHOCTH,
XapaKTepHBIX JJIsI MAaTEeMaTUKU U SBJSIOIIMXCS OCHOBOM IO3HABaTENbHOW KYIBTYpHI,



3HAYUMOM JUISI Pa3IUYHBIX Cdep YeIOBEYECKOW MESITeNbHOCTH, B MPEAMETHOM
HAIPABJIEHUH:

e OpiajieHue MaTeMaTHUYECKUMHU 3HAHUSIMU W YMEHUSIMH, HEOOXOIUMBIMU ISt
MPOJIOJKEHHsT  00pa3oBaHMs, W3YYEHUS CMEXKHBIX JUCIHUIUIMH, TMPUMEHEHHUS B
MMOBCEIHEBHOM KU3HHU,

e Coszmanme ¢dyHmameHnTa UIsi MaTeMaTHYeCKOTO pa3BUTHS, (OPMUPOBAHUS
MEXaHM3MOB MBILJIEHHUS], XaPAKTEPHBIX ISl MATEMAaTUYECKOUN AEATEIbHOCTH.

B opranuzanuu 00pa3oBaTenbHON ACSITEIBHOCTH BAXKHYIO POJIb UTPAIOT 3aauH.
OHU SBIAIOTCS M 1EJBIO, U CPEACTBOM OOyueHus. BakHbIM yCIIOBHEM MpaBUIILHOMN
OpraHu3aIMy 3TOTO IpoIlecca SBISETCS BBHIOOP PAIMOHAIBHOW CHUCTEMBI METOJIOB U
MIPUEMOB 00yUEHUS, CIICIIU(PUKN PEIIaeMbIX 00pa30BaTEIbHBIX U BOCITUTATCIBHBIX 3a/1a4.

[Iporpamma no3Bossier obecnednTb GOPMUPOBAHUE KaK MPEAMETHBIX YMEHMM, Tak
U YHUBEPCAIbHBIX YUEOHBIX JEHCTBUI MIKOJBHUKOB, a TAK)KE CIIOCOOCTBYET JOCTHIKEHUIO
onpenenéHHpix B0 ®I'OC MUYHOCTHBIX PE3y/bTaTOB, KOTOPbIE B JAIbHEUIIEM MO3BOJISAT
yYaliuMcsl TMPUMEHSATh IMOJIyY€HHBbIE€ 3HAHUS M YMEHHUS IS PEIICHUs Pa3InyHbIX
KU3HEHHBIX 3aJ1au.

3. TpeboBaHusl K YPOBHIO MOATOTOBKH YYaIIMXCS MO MpeIMeTy
Hean: B Xxoae u3ydeHHs Kypca CIOCOOCTBYKO (OPMHPOBAHUIO CIEAYIOIIUX
KIIFOUEBBIX YHUBEPCAIbHBIX YUE€OHBIX IEHCTBUM:

YpoBeHb 00513aTe/ILHON MOATOTOBKH:

Ienpto mM3ydeHUs: Kypca MaTeMaTHKHU 5-6 KIIacCOB SIBIISIETCS CHCTEMAaTHYECKOE
pa3BUTHE TOHATHS YHCJIA, BHIPAOOTKA YMEHUW BBINIOJHATH YCTHO W TMHCHMEHHO
apudMeTHYECKUe EHCTBUI Ha/l YUCIIaMH, TIEPEBOIUTH

MPaKTUYECKHE 3aJa4i Ha S3BIK MAaTEMATHKH, MOATOTOBKA YYAIIMXCS K WU3YYCHHUIO
CUCTEeMAaTUYECKUX KypcoB ainredpel u reomerpuu. Kypc cTrpoutcs Ha HHIYKTUBHOMU
OCHOBE C NPHUBJICUEHHEM DHIIEMEHTOB JENYKTHBHBIX pacCyxaeHud. B xozxe wmzydeHus
Kypca ydJalllhecs pa3BHUBAlOT HABBIKM BBIUYMCICHUNM C HaTypalbHBIMU YHCIIAMH,
OBJIaJICBAlOT HAaBBIKAMH pPabOThl C OOBIKHOBEHHBIMH M JIECATUYHBIMU JPOOSIMH,
MOJIOKUTETPHBIMU U OTPULATENIbHBIMM  YUCJIaMHM, MOJy4aloT IMpeJcTaBieHue o0
WCIIOJIb30BAHUHM OYKB IS 3alMCH BBIPAKEHUN M CBOKMCTB apU(PMETHUYECKUX IEHCTBHM,
COCTaBJICHUU YPAaBHEHWH, IPOJOJIKAIOT 3HAKOMCTBO C T'€OMETPUYECKUMHU MOHSITHUIMM,
MPUOOPETAIOT HABBIKU MOCTPOCHUS T€OMETPUUYECKUX pUryp.

[enpto wm3yueHuss Kypca ajaredpbl 7-9 KiaccoB sBisierca 6 pa3BuUTHE
BBIYMCIIUTENIBHBIX YMEHUN 1O YPOBHS, MO3BOJISIOIIET0 YBEPEHHO MCHOJB30BaTh UX MPHU
peuIeHuy 3a1a4 MaTeMaTUKU U CMEXHBIX IPEIMETOB, YCBOCHHE allapaTa ypaBHEHHUH U
HEPAaBEHCTB KaK OCHOBHOTO CpEJICTBA MATEMAaTHYECKOTrO MOJEIMPOBAHMS 3ajad,
ocyllecTBiIeHe (YHKIMOHAILHONW MOATOTOBKM INKOJBHUKOB. Kypc Xapakrepusyercs
MOBBIIIEHUEM TEOPETUUYECKOTO YPOBHS OOyYeHHs, TIOCTENEHHBIM YCHIIUEM pPOJIH
TeopeTuyecKkux 00OOIIEeHUI U eAYKTUBHBIX 3akimtoueHuil. [Ipukinannas HanpaBiIeHHOCTh
pacKpbIBaeT BO3MOKHOCTb U3Yy4aTh U pelIaTh IPAKTUUYECKUE 3a/1a4H.

Lenpto u3yueHuss Kypca reoMerpuu 7-9 KJIACCOB SBISETCA CHCTEMATHYECKOE
W3yYEHUE CBOWCTB reoMeTpuueckux ¢uryp Ha IUIOCKOCTH, (OpMHUpOBaHHE
MPOCTPAHCTBEHHBIX MPEJCTABICHUN, PAa3BUTHE JIOTHUYECKOTO MBIIUIEHUS M MOATOTOBKA
amnmaparta, HeoOXOAUMOTO IJIsi U3YUEHUSI CMEXHBIX TUCIUILUIMH U Kypca CTePeOMETPHH B
CTapIlIMX KJaccax.

N3yuenne ™MareMaTHKM B CTaplieil IIKoJIe HAIpaBlI€HO Ha JOCTHKEHHE
CHEAYIOIUX LETEH:

e (QopmupoBanue TpEICTaBICHUA 00 HAEIX M METOJaX MAaTeMaTUKHU;, O
MAaT€MAaTHKE KaK YHUBEPCAIbHOM SI3bIKE€ HAyKH, CPEACTBE MOJEIMPOBAHUS SIBICHUU M
IIPOLIECCOB;

e OBJIJIeHMe  YCTHBIM W  TIUCBMEHHBIM  MaTEMAaTUYECKUM  SI3BIKOM,
MaTeMaTUYE€CKUMU 3HAHUSIMHU U



YMEHHUSIMH, HEOOXOJWMBIMH JJIsi WM3YYEHHs] IIKOJIBHBIX E€CTECTBEHHO-HAYYHBIX
JTUCIHILIAH, JUTSI IPOJIOJDKEHUST 00pa30BaHMsI U OCBOSHUS M30PaHHOU CIICIUAIBHOCTH Ha
COBPEMEHHOM YPOBHE;

e pa3BuUTHE JIOTUYECKOI'O MBIIUICHUS, AITOPUTMHUYECKOMN KYJIBTYPBI,
MIPOCTPAHCTBEHHOTO BOOOPAXEHUS, pa3BUTUE MATEMATUYECKOTO MBIIUICHUS U UHTYUIIUH,
TBOPUYECKUX CIIOCOOHOCTEH Ha ypOBHE, HEOOXOIMMOM JIs MIPOJOJDKCHHUST 00pa30BaHUs U
JUIE  CaMOCTOSITCIIbHOW JIEATEIHPHOCTH B OOJIACTM MaTEeMaTHKU W €€ MPHIOKCHUW B
Oynyieit mpodeccHoHaNbHON IEeATEIHHOCTH;

e BOCIHMTAHME CPEACTBAMM MATEMATHUKH KYJbTYpPbl JMYHOCTH: 3HAKOMCTBO C
WCTOPHUEN pPa3BUTUS MAaTEMATHKH, 3BOJIIOUMEH MaTeMaTUYECKHX WJACH, IMOHMMAaHUE
3HAYMMOCTHU MAaTeMAaTHKH JJI1 00IIECTBEHHOTO ITporpecca.

B pesyabTaTe nyuenusi npeaMera ody4yarommecs J10JKHbI:

Auredopa 3uaTn/YMeThb

— BBITOJHATh apUPMETHUYECKUE NEHCTBUS, cOYeTas YCTHbIE M IMUCHMEHHbIE NPUEMBI,
MIPUMEHEHHNE BBIYUCIUTEIbHBIX YCTPOWCTB;

— HAXOJWTh 3HAYEHHs KOPHS HATypaJlbHOW CTENEeHH, CTENEHH C palUOHAIbHBIM
rokasareneM, Jiorapupma, HCHONb3yd IpPU HEOOXOJUMOCTH BBIYUCIUTEIbHBIC
YCTPOICTBA;

— II0JIb30BAaThCs OLEHKOM U ITPUKHJIKOM ITPH MPAKTUYECKUX PAcUETaXx;

— TIPOBOJIUTH TI0 HM3BECTHHIM (OpMyJIaM M TpaBWiiaM HpeoOpa3oBaHUsI OYKBEHHBIX
BBbIpa)KEHUH, BKJTFOYAOIINX CTEICHH, paauKaibl, sorapumbl u
TPUTOHOMETPUYECKUE (PYHKIIH;

— BBIUMCIIATH 3HAUEHUsS] YWCJIOBBIX M OYKBEHHBIX BBIPOKEHWH, OCYILECTBIISA
HEOOXOJMMBIE MOJICTAHOBKYU U MPeoOpa3oBaHus;

— HCMOJB30BaTh NMPHOOPETEHHBIE 3HAHUSI M YMEHHS B TPAKTUUYECKOW NIEATeNTbHOCTH U
TOBCETHEBHON YKU3HU IS

— NPAKMuy4ecKux paciemos no ¢hopmynam, 8Ku04as opmynsl, cooepaicaujue cmenenu,
paoukansl, 102apupmbl U mMpuOHoMempudecKue @YHKYuY, UCHONL3YS Npu
HeoOXo00uUMOCmuY  CNpasoyHble MAMepuaivbl U  npocmeliuiue  SbIYUCTIUMETbHbIE
yempoucmea,

— OINpeAeNniaTh 3HaueHWe (YHKIMUM 10 3HAUYEHHIO apryMeHTa IpU Pa3IddHBIX
crnioco0ax 3aaHust QyHKIH;

— CTpOUTh I'padKu U3Y4CHHBIX (QYHKITHH;

— ONMChIBaTh MO TrpaguKy M B MPOCTEHIIMX Cioydasix Mo (opmyse IMOBeIeHUE U
CBOMCTBA (DYHKITUH, HAXOAUTH 1O TpaduKy (PyHKIMH HAHOOJBIINE W HAMMEHBIITHE
3HAYEHHUS;

— peliath yYpaBHEHWs], TPOCTCHIIME CUCTEMbI YpPaBHEHMH, WCIONB3Ysl CBOMCTBA
(byHKUMIt 1 UX rpaduKoB;

— WCIIONB30BaTh MPHOOPETEHHBIC 3HAHUS M YMEHHWSI B TPAKTUYECKOM JEATEIBHOCTU M
TIOBCETHEBHOM JKU3HU JJISI: ONUCAHUS C nOMOWbIO @yHkyu

PA3IUYHBIX 3A8UCUMOCTIEL, NPEOCTABTICHUSL UX epaguuecku,

UHmMepnpemayuu 2paghurkos;

— peliath palMOHATBHBIC, TMOKA3aTeJbHBIC W JIOTApU(PMHUUYCCKHE YPaBHCHHS U
HEPaBEHCTBA,

— TPOCTEHIIINE UPPALOHATIBHBIE U TPUTOHOMETPHYECKHE YPABHEHUSI, UX CUCTEMBI;

— COCTaBJISITh YPAaBHEHMS U HEPABEHCTBA M0 YCIIOBHIO 33/1a4H;

— WCTIONB30BaTh Ul  TNPHOMMKEHHOTO  pEIeHHs YpaBHEHWM W HEpaBEeHCTB
rpaduyeckuii MeTox;

— H300paXaTh HAa KOOPJIMHATHOW IUIOCKOCTH MHOMKECTBA PEIIEHUH MNpOCTEHIINX
YpaBHEHMH U MX CUCTEM;

— HCIOJIb30BaTh MPHOOPETEHHBIEC 3HAHUS U YMEHHUS B MPAKTHUYECKOM IESTENIEHOCTH U
TIOBCE/THEBHOM YKU3HU JIS:



nocmpoenue u uccie008aHus NPOCMeUUUx MamemMamuieckux Mooeneu,
pemiaTh Npocreiilie KOMOMHHPOBAaHHbIE 3aJa4d MeTOAOM  mepedopa,
BBIYNCIISTH B MPOCTEHIIINX CITy4asiX BEPOSITHOCTU COOBITHIA HAa OCHOBE IOZICUETA YHCIIa
HCXO/JIOB;
UCIOJb30BaTh NMPUOOPETEHHbIE 3HAHUS W YMEHHS B  IPAKTHYECKOU
NESITEIbHOCTH U NTOBCEHEBHOM JKU3HU JUISL:
aHAU3A PeanbHblX YUCTOBbIX OAHHBIX, NPEOCMABNIEHHbIX 6 6ude OUaAzpamm,
epaghuxos; ananuza uHghopmayuu cmamucmuiecko2o xapakmepa
peoOpa3oBBIBATh TPUTOHOMETPHUECKUE BBIPAKECHHUS C TIOMOIIBIO (POPMYIT;
BBIYNCIISITh NPOM3BOJHBIE 1 IIEPBOOOPA3HBIE  AIEMEHTApPHBIX  (PYHKLIMIA,
UCIIONB3YsI CIIPaBOYHbIE MATEPUATIbI;
HCCIIE0BaTh B MPOCTEUIIMX CiIydasX (YHKIMM Ha MOHOTOHHOCTb, HAaXOJUTh
HauOOJIbIINE U HAaMMEHbIINE 3HaUYeHUs1 (QYHKIMH, CTpOUTh rpaKi MHOTOYIEHOB U
MPOCTEUIINX ~ PAlMOHAIBHBIX  (YHKIMA  C  HKCHOJB30BAaHMEM  armapara
MaTEMaTUYEeCKOr0 aHAIM3a;
BBIYNCIISITH B MPOCTEHIIMX CITy4YasX IJIOMIAIH C UCTIOJIb30BaHUEM NIEPBOOOPAZHON;
UCTIONIb30BaTh NPUOOPETEHHbIE 3HAHMS M YMEHUS] B IPAKTHYECKOM NEATETbHOCTH U
TOBCEIHEBHOM JKU3HU IS
pewenuss NPUKIAOHbIX 3a0ay, 6 MOM Yucie COYUANbHO-IKOHOMUUECKUX U
Quszuueckux, Ha HauboILWIUE U HAUMEHbLUUUE 3HAYEHUS, HA HAXOJHCOeHUe
CKOpOCMU U YCKOPEHU.
BBIYNCIISITh MIPOU3BO/THbIE U nepBooOpazHbIe AIIEMEHTApPHBIX
(YHKIM, HCTIOJIB3YS CIIPABOYHbBIE MATEPHAIIBL
UCCIeI0BaTh B MPOCTEMIIUX cCiaydasX (DYHKIUM HAa MOHOTOHHOCTb, HAaXOJUTh
HauOOJIbIINE U HAUMEHbIINE 3HaUeHUs (PYHKIM, CTPOUTH IpaMKi MHOTOWIEHOB U
NPOCTEMIINX ~ palOHAIBHBIX ~ (YHKIMM € HCIOJB30BaHMEM  ammapara
MaTeMaTHYEeCKOrO aHAIN3a;
BBIUKCIISITH B TIPOCTEHIINX CITyYasiX TUIOIAA C UCTIONE30BAaHUEM TTEPBOOOPA3HOIA;
UCHOJIB30BaTh NPUOOPETCHHBIE 3HAHWSI U YMEHUsI B IPAKTMYECKOM JETENTBHOCTH U
TOBCEIHEBHOM >KU3HU IS
pewenuss NPUKIAOHbIX 3a0ay, 6 MOM Yucie COYUanbHO-IKOHOMUUECKUX U
Quszuueckux, Ha HauboIbWIUE U HAUMEHbLUUE 3HAYEHUS, HA HAXOMHCOeHUe
CKOpOCMU U YCKOPEHU.
peliaTh palyOHANbHbIE, IOKA3aTelbHbIE W JIOTapU(PMHUUYECKME YpaBHEHHMS U
HEPABEHCTBA, NPOCTEHIIINE UPPALMOHATIBHBIE U TPUTOHOMETPUUYECKHUE YPABHEHHUS, X
CHCTEMBI,
COCTaBIIAATh YPAaBHEHNS M HEPABEHCTBA 110 YCIIOBUIO 33/1a4U;
UCIIONIB30BaTh  JUIi  NPUOMIDKEHHOIO PpELIEHHs YpaBHEHMH U HEpaBEHCTB
rpadu4ecKuii METOI;
n300pakaTh Ha KOOPJMHATHOM IUIOCKOCTH MHOXECTBA pELIeHUH MpocTermx
YPaBHEHUI U X CUCTEM;
UCIOJIb30BaTh NPUOOPETEHHBIEC 3HAHUS M YMEHUS B MPAKTUYECKON JESATENBHOCTH U
MOBCEJIHEBHOM JKU3HU VLS.  NOCMpOEHue U  UCCAe008AHUs  NPOCMEtUxX
MamemamuyecKux mooeneu.
Pemars npocTediie  KOMOMHHMPOBAaHHBIE  3a7aud METOJIOM
nepedopa,a  TaKkKe C MCTOJIB30BaHUEM M3BECTHBI (POPMYIT;
Bbraucrnsats B mpocTeiimx ciryyasx BepOsITHOCTH COOBITHI Ha OCHOBE IMOJICUETa Yncia
HCXOJIOB;
Hcnonb3oBaTh MpHOOpPETEHHBIE 3HAHUS W YMEHHS B  NPAKTHYECKOM
JESTEIbHOCTH W TOBCEAHEBHOW JKU3HU IUI GHAAU3A PEANbHbIX YUCT0GbIX
OQHHBIX, NPEOCMABIEeHHbIX 8 8Ude OUACPAMM, epaduUKos; aHalu3a uH@opmayuu
CMAamucCmMu4ecKo2o xapakmepa.

ATAKMKE C UCIIOJII



I'eomerpust 3naThH/yMeTH

— COOTHOCHTb IIJIOCKHE T€OMETPUUYECKHE (PUTYPBI 1 TPEXMEPHBIE OOBEKTHI C X
ONMCAHUEM, YEpTEeKaMHU, H300paKEHUSMHU; pa3iInyaTb U AHAIU3UPOBATh
B3aMMHOE PACIIOJIOKEeHHE QUTYD;

— u300paxkaTb TreoMeTpuuecKkue (GHUrypsl U Teja, BBINOJIHATH YEPTEX IO
YCJIOBUIO 33/1a4H;

— pelath IeOMETPUYECKHE 3a/auM, OIHpasCh Ha M3yYEHHbIE CBOWCTBA
TUTAHUMETPUYECKAX W CTEPEOMETPUYECKUX (UTYp M OTHOUICHHH MEXIy
HuMu. [Ipumensis anreOpandeckuii u

TPUTOHOMETPUYECKUH ammapar;

— IMPOBOJUTH JIOKA3aTeJIbHbIE pAacCy)KIEHUS NpU pelieHuu 3afad. Jlokas3biBaTh
OCHOBHbIE
TEOPEMBI Kypca;

— BBIYMCIIATH JIMHEWHBIE 3JIEMEHTHI U YIJIbI B IPOCTPAHCTBEHHBIX KOH(UTYpaLIUX;

— CTPOUTH NPOCTEHIINE CeUeHNsI MHOTOTPAaHHUKOB.

Hcnonp3oBaTh MpHOOpETEHHBbIE 3HAHWA W YMEHUS B NPAKTHUUECKOM AEATEIbHOCTH U
MOBCEIHEBHOM JKM3HM JJIS: HUCCIENOBaHMS (MOJENMPOBAHUS) HECIOXKHBIX MHPAKTHUECKUX
CUTyallull Ha OCHOBE M3y4EHHBIX (OpPMY7T M CBOMCTB HpPHU PpEIHICHUM MPAKTUYECKUX 3a/ad,
UCIOJIb3YS IPU HEOOXOIMMOCTH CIIPABOYHUKHU M BHIYMCIUTENIbHbBIE YCTPONUCTBA.

3HaTh/ ymeTh

o ¢dbopMynbl  KOOPAMHAT  BEKTOpa, KOOPAMHATHI CYMMBlI M Pa3sHOCTU

BEKTOPOB, IMPOU3BEACHUS BEKTOpa Ha YHUCIO, CKaISIPHOTO, BEKTOPHOIO

MIPOU3BEICHUS BEKTOPOB;

° MIPUMEHSTH (POPMYIIBI IPU PEIIEHUH 3a/1ay;

° IIPUMEHATh  KOOPJAWHATHO-BEKTOPHBII METOJ  JJI1  BBIYHCICHUS
OTHOILIEHUH, PACCTOSIHUM U YIJIOB;

o 3HaTb M yMEThb OIPEAEIATh BHIBl KPYIJBIX TE€J, B3aHMHOE PAacIION0XKCHHE
KPYIJIBIX T€ U IIOCKOCTEH, BIMCAHHBIX U ONIMCAHHBIX IPU3M U TUPAMHUL;

o COOTHOCHTB IIJIOCKHE FeOMETpUUECKUe (QUTYpBl U TPEXMEPHbIE OOBEKTHI C UX

ONMCAHWSIMH, YEPTEKAaMH, H300paKCHUSAMHU; pa3IudaTh H aHAIM3UPOBAaTh B3AaHMMHOE
pacmosioxxenue Guryp;

o n3o0paxaTb TreoMeTpuyeckue (Urypbl M Tela, BBINOJIHATH YEPTEX IO
YCIIOBHIO 33/1a4H;
o pelatb TeoMeTpUYeCKUue 3ajaud, OMNUpasCh Ha HU3YYEHHbIE CBOHCTBA

IUIAHUMETPUYECKUX M CTEPEOMETPUYECKUX (UTyp U OTHOUICHHM MEXIy HUMH, NPUMEHSSA
anredpanveckuii 1 TPUrOHOMETPUUECKUI anmnapar;

L IIPOBOAUTE AOKA3aTCIIBHBIC PACCYXIACHUA IIPU PCHICHUHU 3aJad, JOKa3bIBAThb
OCHOBHBIC TCOPEMBI KypcCa,
L BBIYHCIIATH JIMHEHUHBIC 9JICMCHTHI n YIJIbI B IMPOCTPAHCTBCHHBIX

KOHUTypanusx, 00bEMbI U IO TIOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJT U UX MPOCTEUIIIHX
KOMOMHAIIMIA;

° CTPOUTH CEUEHUSI MHOTOTPAHHUKOB U U300pakaTh CEUEHUs TEJ BPAILCHUS;

° WCIOJIb30BaTh MPHOOpPETEHHbIE 3HAHUS W YMEHHS B TMPAKTHUECKOM
JESATEIbHOCTH U MIOBCEITHEBHOM KU3HU IS

Hcnonvzosanus (MOOenuposanus)  HECIONCHbIX — NPAKMUYECKUX

cumyayutl OCHoO8e U3y4eHHblX Popmy U c80ticms ueyp;
Buiyucnenuss onun, naowadeii u 06bEMO8 peanbHbIX 00BLEKMO8 Npu  peuleHuu
NPAKmuyeckux 3aday, UCNOAb3YS NpU HEoOXOOUMOCMU CHPABOYHUKU U BbIYUCTUMENbHbIE
ycmpoucmeaa.

Hopwmbl onieHky 3HaHMI, yMeHHI, HABBIKOB 00y4aI0IIUXCH
e Ormerka "S"yuammiics NOJIHOCTBIO CIPABJIAETCA C IOCTABIEHHOW IIENIBIO YpPOKa;
MIPaBWJIBHO M3JIaracT M3y4EHHBIM MaTepuall U yMeeT IPUMEHUTH MIOJIyYE€HHbIE 3HaHUS Ha
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MIPaKTHKE;

e Ormerka "4" yuyanuiics HOJHOCTBbIO OBJAAE] IPOrPaMMHBIM MaTe€pUaoM, HO IIpU
U3JI05KEHUH €T0 JI0IYCKAaeT HETOYHOCTH BTOPOCTENIEHHOIO XapaKTepa;

e Ormerka "3" yuammiics c1abo CIpaBIIIETCS ¢ TIOCTABICHHOH LIEbIO YPOKA; JOMyCKaeT
HETOYHOCTb B U3JI0)KEHUH U3YUYEHHOTO MaTepuaa.

e OtMmerka '"2" yuyamuiics JOmMycKaeT rpyoOble OIMIMOKHM B OTBETE; HE CHpPABISAETCA C
IMOCTABJICHHOM LIEJIbI0 YPOKA;

S kiace

basucHbili yueOHbIN (0Opa3oBaTebHBIN) IJIAaH HA HM3Y4YEHHE MaTeMaTHKU B O KJAcce OCHOBHOM
LIKOJIbI OTBOJUT 5 y4EOHBIX YacOB B HEJEIIO B T€UeHUe roja ooyuenus, scero 170 yacoB = Suacop*34
HEJENH, B TOM YHCIe 3aruTaHupoBado 10 KOHTPOJIBHBIX PadoT.

CoaepikaHue NporpamMmbl

CopnepxaHue MaTeMaTH4eCKOro oOpa3oBaHUS B D Kjacce IMPEICTaBICHO B BHJIE CIIETYIOLINX
COJIepKaTeNbHBIX Pa3AesioB: «ApupmeTnka», «4nuciaoBsie 1 OYKBEHHbIE BBIPAKCHNA. Y PAaBHEHH 51>,
«I'eomeTrpuueckue ¢urypsl. U3mepeHusi reoMeTpUueCKHX BeJIUYMH, «JIEMEHTbl CTATHCTHKH,
BeposiTHocTH. KomOnHaTOpHBIE 3a1auny», «MaTemMaTnka B ICTOPUIECKOM Pa3BUTHI.

Conepxxanne pazaena «ApudMeTrukay CIyKUT 0a30¥ IS NaTbHEUIIEro U3y4eHUs yJaliuMHUCs
MaTeMaTUKd M CMEXHBIX JUCIHIUIAH, CIIOCOOCTBYET PpA3BUTHIO BBIYHCIHTEIBHOW KYyJIbTYPHl U
JIOTMYECKOTO  MBIIUICHHS, (OPMUPOBAHUIO yMEHHUS TOJB30BATHCS alNTOPUTMAMH, a TaKXKe
MPHOOPETEHUIO TPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B MOBCEIHEBHOM KU3HU. Pa3BuTne moHATHS O
YHce CBS3aHO C WM3YYCHHWEM pAIlMOHAIBHBIX YHCENl: HATYpaJlbHBIX YHCEN, OOBIKHOBEHHBIX U
JECATUYHBIX IPOOECi, TOJOKHUTEIHHBIX  OTPUIATEIHHBIX YHCEIL.

Conepxanue pasaena «HucnoBble 1 OyKBEHHbIE BBIPAKEHUS. Y paBHEHUS» GOPMUPYET 3HAHUS O
MaTeMaTH4eckoM si3bike. CyliecTBEHHas pOJIb MPH 3TOM OTBOJWTCS OBJAJCHHUIO (HOPMATbHBIM
anmnapaToM OyKBEHHOTO HcuucieHus. M3yuenue marepuana crnoco0cTByeT GOpPMUPOBAHUIO Y YUAILIUXCS
MaTeMaTU4ECKOTO armapara peleHus 3aa4 ¢ OMOIIbI0 YpaBHEHUH.

Copnepxanune paznena «l'eomerpuueckue ¢QuUrypsl. M3mepeHHs reoMeTpUYECKUX BEITHUYMH»
dopMuUpyeT y YydYalIMXCsl MOHATUS TE€OMETPUUYECKMX (UI'yp Ha IIJIOCKOCTHU W B IPOCTPAHCTBE,
3aKJIa/IbIBA€T OCHOBBI ()OPMHMPOBAHUS TIE€OMETPUYECKOM pedH, pa3BUBACT IPOCTPAHCTBEHHOE
BOOOpPaXXEHUE U JIOTMYECKOE MBILICHHE.

Copnepxxanue paznena «IJEMEHThl CTaTHUCTUKH, BEpOSTHOCTH. KoMOMHATOpHBIE 3amaum» —
00s13aTeNIbHBIA KOMIIOHEHT LIKOJIbHOTO 00pa30BaHMsl, YCHIIMBAIOLIMN €ro MPUKIAAHOE U MPAKTHUECKOe
3HayeHue. OTOT Marepuan, HeoO0XoIuM INpexJae Bcero, Aiasd (OPMHMPOBAHUSA Yy ydaluxcs
(GYHKUIMOHATIBHON TPAMOTHOCTH, YMEHMsI BOCIPUHUMATh U KPUTHYECKU aHAJIU3UPOBaTh MH(OPMALUIO,
IIPEJCTABICHHYIO B pa3IMYHbIX (hOpMax, MOHMUMATh BEPOSITHOCTHBIM XapakTep MHOTUX pealbHbIX
3aBUCUMOCTEH, MPOU3BOJAUTD MPOCTEHIINE BEPOSITHOCTHBIE pacuéTsl. V3yueHrne 0CHOB KOMOMHATOPUKU
MIO3BOJIUT y4YallleMyCsl OCYLIECTBIATh PAaCCMOTPEHHE CilyyaeB, Mepedop BApHAHTOB, B TOM YHCIE B
IPOCTEUIINX MPUKIATHBIX 3a1auax.

Paznen «MaremaTuka B HCTOPUYECKOM pa3BUTHM» IpeJHa3HayeH Ui (OPMHUPOBAHUS
NPEJCTaBICHUH O MaTeMaTHKe KaK 4YacTH 4YeJIOBEYECKOM KyNbTyphl, A OOLIEro pas3BUTHUS
LIKOJIBHUKOB, JJIS1 CO3JJaHUs KYJIbTYPHO-UCTOPUYECKOH cpeibl 00ydeHuUs.

YyeoHo-MeTOoANYECKOE 00eceueHune:

YMK:

1. MaremaTuka: 5 kjacc: y4eOHUK AJsl ydauiuxcs oOmieoOpazoBaTenbHbIX yupexaeHuit / Al
Mep3nsxk, B.b. Tononckuii, M.C. Skup. — M.: Benrtana-I'pag, 2017.

2. Marematuka: 5 Kjacc: JAMJAKTHYECKHE MaTepUalbl: TOcOOMe Ul yJalluxcs
obmreoOpazoBarenbHbIx opranuzaiuii / A.I'. Mepansk, B.b. [Tononckuii, E.M. Pabunosuu, M.C. Sxup.
— M.: Benrana-I'pag, 2017.

3. Matemaruka: 5 knacc: metoaudeckoe nocooue / A.I'. Mep3nsk, B.b. ITononckuii, M.C. Sxup.
— M.: Benrana-I'pag, 2017.



JIMYHOCTHBIE, MeTaNpeMeTHbIC U MPeAMETHbIE Pe3yJIbTaThl 0CBOCHHS COAEPKAHUA Kypca
MAaTeMATHKH B 5 KJ1acce

W3yuenne  MareMaTHKH  CHOCOOCTBYeT  (OPMHUPOBAHHMIO Y  y4YalIMXCAd  JHYHOCTHBIX,
MeTanpeAMeTHbIX U TMPeJAMETHBIX Pe3yJabTaToB OOy4eHHS, COOTBETCTBYIOUIMX TPeOOBaHUIM
(benepaabHOro TOCYAapCTBEHHOTO 00Pa30BaTEILHOTO CTAaHIApPTa OCHOBHOTO 00IIIero 00pa3oBaHusl.

JInyHOCTHBIE pe3yIbTaThl:

1) BocnMTaHHE POCCHIICKON TPaKAAHCKOW HMICHTUYHOCTH: MATPHOTH3MA, yBakeHUs K OTeuecTBy,
OCO3HAHUS BKJIaZla OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOW HAYyKH;

2) OTBETCTBEHHOE OTHOIICHHE K YYCHUIO, TOTOBHOCTh M CIIOCOOHOCTh OOYUYAIOIIUXCS K CAMOPA3BUTHIO
¥ caM000Opa30BaHMIO HA OCHOBE MOTHUBAIMU K OOYyUCHHUIO U TO3HAHUIO;

3) 0CO3HaHHBII BBIOOP M MOCTPOCHHE MajbHEHICH WHAMBUAYaTbHON TPAaeKTOpHH OOpa30BaHUS Ha
0a3e OpHEHTHPOBKA B MHUpE Tpodeccuii MW NPOPECCHOHANBHBIX MPEANOYTCHUH C Y4ETOM
YCTOMYMBBIX MO3HABATEIBHBIX MHTEPECOB, a TAK)KE HAa OCHOBE (OPMHUPOBAHUS YBAKUTEIHHOTO
OTHOIIEHHUS K TPYAY, Pa3BUTHE OIBITA y4acTUsI B COLUAIbHO 3HAYMMOM TPYJIE;

4) yMeHHEe KOHTPOJIUPOBATH MPOIIECC U Pe3yIbTaT YUeOHOW U MaTeMaTHYECKOM eI TeIbHOCTH;

5) KPUTHYHOCTh  MBIIUICHHUS, WHHUIMATHBA, HAXOMYMBOCTb, AaKTUBHOCTh IpPH  PCIICHUU
MaTEeMaTHYECKHX 3a/1a4.

MeTtanpeaMeTHblIe pe3yJbTaThI:

1) ymMeHHe caMOCTOSTENHHO OMPEAEIATh eI CBOCTO 00YUEHHUs, CTAaBUTh U (POPMYIHUPOBATh [T ceOst
HOBBIE 3371a4M B y4u€0e, pa3BUBAaTh MOTHUBBI 1 HHTEPECH CBOEH MTO3HABATEIHLHON IEATEIHOCTH;

2) yMEHHE COOTHOCHTH CBOHM JCHCTBHUS C IUTAHUPYEMBIMH pPe3yJIbTaTaMH, OCYIIECTBIISTH KOHTPOJIb
CBOCH JNEATEILHOCTH B TMPOIIECCE JOCTIDKCHUSI Pe3yabTaTa, OMPEIeNsTh CIOCOObl JEWCTBUIN B
paMKax MpeII0KEHHBIX YCIOBHHM M TpeOOBaHUN, KOPPEKTUPOBATH CBOM ICUCTBHS B COOTBETCTBUU C
U3MEHSIOIICICS CUTYallue;

3) yMeHHE OmnpeessTh MMOHATHS, CO3/1aBaTh 0O0OIICHHS, YCTAaHABIIMBATh aHAIOTHH, KIaCCH(DUIIUPOBATh,
CaMOCTOSITEIHHO BEIOMPATh OCHOBAHUS U KPUTEPUU TSI KIIaCCU(PUKAIIIH;

4) yMeHHE YCTaHaBIMBATh MPHYHHHO-CICACTBCHHBIC CBS3HM, CTPOUTH JIOTHUECKOE PACCYKICHHE,
YMO3aKJIIOYCHHUE (MHAYKTUBHOE, IETYKTUBHOE U TI0 aHAJIOTHH) U JICJIaTh BHIBO/IBI;

5) pa3BuTHE KOMIIETEHTHOCTH B OOJACTH WCIIOJIB30BaHUS HMH(POPMAIIHOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH;

6) mepBOHAYaANbHBIC TPEACTABICHUS 00 HAEAX W O METOJaX MaTeMaTHKH Kak 00 YHHBEPCaIbHOM
SI3bIKE HAYKW U TEXHUKH, O CPEACTBE MOICIUPOBAHUS SBJICHUHN U IIPOIIECCOB;

7) yMeHHe BHJIETh MATEMAaTHYECKYIO 3aJadyy B KOHTEKCTE MPOOJIEMHONW CHTyalldd B JIPYrUX
JTUCLMIUTMHAX, B OKPYXKAIOIIEH KU3HU;

8) yMeHne HaxOWTh B pa3IMYHBIX HCTOYHHKAX HHGPOPMAIMIO, HEOOXOAMMYIO JUIS PELICHHS
MaTeMaTHYeCKUX MpoOJieM, U TPEACTABIATh €€ B TMOHATHOW (opMe, NPHUHUMATh PEIICHHUE B
YCJIOBHUSIX HETIOJHOM MIJIM U30BITOYHOM, TOUHOU HIIM BEPOSITHOCTHONW HH(MOPMAIIHH;

9) yMeHne MOHHUMATh W MCIOJh30BaTh MAaTEMAaTHUYCCKUE CPEACTBA HAIISAAHOCTH (TpaduKu, TaOJIHIIbI,
CXEMBI U JIp.) JAJIsl WLTIOCTPALUU, UHTEPIIPETalliY, apTyMEHTaIlIH;

10) yMeH#ue BbIIBUraTh TUIIOTE3bI MPH PEIICHUH 3aa4l, IOHUMATh HEOOXOJMMOCTh HX ITPOBEPKH;
11) moHMMaHUE CYIIHOCTH AJITOPUTMHYCCKUX MPEANUCAHUI U YMEHHUE JACHCTBOBATh B COOTBETCTBHU C
MPEeI0KEHHBIM aJITOPUTMOM.

IIpeaMeTHbIe pe3yIbTAThI:

1) oco3HaHKe 3HAYCHHS MATEMATUKH ISl IOBCEJHEBHOM KU3HU YEIIOBEKA;

2) MpeACTaBICHHE O MATEMAaTHYECKON HayKe Kak cepe MaTeMaTHUeCKO AeITEeNbHOCTH, 00 JTamnax eé
pa3BUTHSL, O €€ 3HAUUMOCTH JUISl pa3BUTHSI LIUBUIIN3ALIUY;

3) pa3BuTHE yMEHHil paboTaTh ¢ y4eOHBIM MAaTEMATHYECKHM TEKCTOM (aHaJIM3UPOBATh, W3BJICKATH
HE00X0MMYI0 HMH(OPMALMIO), TOYHO W TI'PaMOTHO BBIpaKaTh CBOM MBICIM C IMPHUMEHEHHEM
MaTeMaTH4eCKON TEPMUHOJIOTUH U CUMBOJIMKH, IPOBOJIUThH KiIacCU(HUKAIMH, JOTHYECKHE 000CHO-
BaHUS;

4) BnageHue 6a30BBIM MOHATUITHBIM aMIapaToM 10 OCHOBHBIM pa3JiesiaM COJICPIKaHHS;

5) mpakTHYeckM 3HAaYMMBIE MaTEMaTHYeCKUE YMEHHMS M HaBBIKH, HX TPHUMEHEHHE K PEIICHUIO
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MaTeMaTUYEeCKUX U HeMaTeMaTHUECKUX 3a/a4, Mpeoaraomiee yMeHus:

* BBINOJHATH BBIUMCICHUS C HATYPAIbHBIMH YHUCIaMH, OOBIKHOBEHHBIMH M JECATUYHBIMH
IpoOsSMU, MOJIOKUTEIBHBIMU M OTPUIIATEIbHBIMU YHCIIAMHU;

* pemaTh TEKCTOBbIE 3aJauyd apUPMETUYECKUM CIIOCOOOM M C TOMOUIBIO COCTaBICHUS U
pelieHus: ypaBHEHU;

* m300paxkarh (GUTYpHI HA TUIOCKOCTH;

* HCIOJIb30BaTh TEOMETPHUCCKUH «SI3BIK» JJIsl OMMCAHUS IPEIMETOB OKPYKAIOIIETO0 MUPA,

* W3MEpSATH JUIMHBI OTPE3KOB, BEJIMYMHBI YIJIOB, BEIYUCIIATH TUIONMAAN U 00BEMBI QUTYD;

* pacro3HaBaTh U U300paXkaTh paBHbIC U CHMMETPUYHBIE (PUTYDHI;

* IPOBOJUTH HECIIOKHBIC MPAKTHUECKUE BBIUYMCICHHS C MPOIEHTAMH, UCIIOJIb30BaTh PUKHUIKY
Y OLIEHKY; BBITIOJHATH HEOOXOIMMbIE H3MEPEHHS,;

* WCIOJIb30BaTh OYKBEHHYIO CHMBOJHKY JUIsl 3amucH OOMMX yTBEpXAeHUH, (opmy,
BBIPA)KCHUM, YPABHEHNH;

* CTPOMTh HA KOOPAMHATHOW IUIOCKOCTH TOYKM IO 33/J@aHHBIM KOOpAWHATaM, OIPEIeIsTh
KOOPAMHATHI TOYEK;

* YHUTaTh W HCIOJB30BaTh WH(MOPMAIHIO, TPEACTABICHHYIO B BHUAE TAONHUIIBI, JUArPaMMBbI
(cronbuaToit MM KpyroBoii), B rpaguueckoM BUJIE;

* pemaTh MPOCTeHITe KOMOMHATOPHBIE 33]aui TIepe00POM BO3MOKHBIX BApHUAHTOB.

Ilnanupyemble pe3ybTaThbl 00y4eHUsI

Apudmernka
ITo oxoHYaHMHU M3YUYECHHUS KYyPCa YYALUMUCH HAYYUTCSH:

* TIOHMMAaThb OCOOEHHOCTH JIECATUYHON CHCTEMbI CUMCIICHUS;

* HCIIOJIb30BATh MMOHATHUS, CBA3AHHBIE C IEIMMOCTBIO HaTypalbHbIX YUCE,

* BbIpaXKaTh YMCJa B SKBUBAJEHTHBIX (popMax, BbIOMpas Hanbosee MoAX0AIIy0 B 3aBUCUMOCTH OT
KOHKPETHOW CHUTYyAalLlUH;

* CpaBHHUBATh U YHIOPSIOYUBATH PALIMOHAIIBHBIE YHCIIA;

* BBIIIOJIHATH BBIYMCIICHHS C PAMOHAIBHBIMHM YHCIAMH, COUYETAasl YCTHBIE M NMUCbMEHHBIE MPUEMBI
BBIYUCIIEHUH, IPUMEHSTh KaIbKYyJATOD;

* HCIIOJIb30BATh MMOHATHS U YMEHUS, CBSI3aHHBIE C IPOMOPLHOHAIBHOCTHIO BEJIMYHH, IPOLIEHTAMU, B
XO0JIe pelIeHUsI MaTEMaTUYECKUX 3a/1a4 U 3a7a4 U3 CMEXHBIX IPEIMETOB, BBIIIOIHITH HECIOKHbBIE
MPAKTUYECKUE PACUETHI;

* aHAJIM3HUPOBATH rpaPUKU 3aBUCUMOCTEH MEXIy BEIMYUHAMU (PACCTOSHUE, BPEMs; TeMIIepaTypa u
T. IL.).

Yyaummiics moJy4uT BO3MOKHOCTb:

* II03HAKOMMTHCS C NO3ULMOHHBIMH CHCTEMaMH CUHUCIIEHUSI C OCHOBAHUSAMHU, OTINYHBIMU OT 10;

* YIIIyOWUTb U Pa3BUTh MPECTABICHUS O HATYPAIbHBIX YUCIIaX U CBOWCTBAX JIEIMMOCTH;

HAYYUTHCS HCIIOJNb30BATh MPHEMbI, PAIMOHATU3UPYIOIINE BBIYUCICHUS, MPHOOPECTH HAaBBIK

KOHTPOJHMPOBATh BBIUYUCIICHHUS, BEIOUPAs MOAXOAALIUHN AJISl CUTYalluH CIIOCO0.
YucsioBble 1 OyKBEHHbIC BbIPAKEHHUS. Y PABHEHHUSA

Ilo oxOHYAHMHU M3YUYEHHUS KYPCa YYALUMUCH HAYYUTCH:
BBITIOJIHATh ONEpPallMd C YHCIOBBIMU BBIPQKEHUSMU; BBIMIOJHATE MpPeoOpa3oBaHusl OYKBEHHBIX
BBIpaKEHUH (pacKpbITHE CKOOOK, MpUBEICHHE MOJOOHBIX CIAaraeMbIX); peliaTh JMHEHHbIE YpaBHEHUS,
pelaTh TEeKCTOBBIE 3a/1a4M aIreOpandyecKuM METOJOM.

Yyamuiics MoJIy4uT BO3MOKHOCTD:
Pa3BUTH MPEJICTABICHHS O OYKBEHHBIX BBIPQOKEHUSIX M UX MPeoOpa30BaHUsX; OBIA/ETh CHEIMAIbHBIMU
Ipu€MaMM pEIIeHNs] YPaBHEHUN, IPUMEHSATD annapaT YpaBHEHHUH Ul PELICHHs KaK TEKCTOBBIX, TaK U
MPaKTUYECKUX 3a]a4.

I'eomerpuueckue ¢purypol. U3smepenne reomerpu4ecKuX BeJIUYNH

ITo oxoHYaHMHU M3YYEHHUS KypPCa YYALUMHCH HAYYUTCH:

pacno3HaBaThb Ha 4YEPTEKAX, PUCYHKAX, MOJCIAX U B OKPYXKAIOLWEM MHUpE IUIOCKHE H
MPOCTPAHCTBEHHBIE T'€OMETpUYECKUEe (GUIypbl W HUX OJIEMEHTHI; CTPOMUTH YIJIBI, ONpPEeNsATh HX

10



IPaJyCHYIO Mepy; pacro3HaBaTh U M300pakaTh pa3BEPTKU KyOa, MPSIMOYTOJIBHOTO Mapalielienunesa,
IIPaBUJIBHOM NIUPaMUIbI, UIMHIPA U KOHYCA;
OTpeNeNiATh 1O JIMHEHHBIM pa3MepaM pa3BEPTKH (UTYpHl JHHEHHBIE pa3Mepbl camoil (Urypsl u
HA000POT; BRIYUCIATH 0OBEM MPSIMOYTOJIBLHOTO HapajuIeenuIeaa u Kyoa.
Y4yaumuiics mMoJy4uT BO3MOKHOCTD:

* HAy4YUTbCS BBIYHCIATH O0BEM IMPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (PUTYpP, COCTABICHHBIX W3
IIPSIMOYTOJIBHBIX IIAPAJLJIEIICIIUIIEI0B;

* yrayOWTh U Pa3BUTh MPEACTABICHUS O MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTypax;

* HAy4YUTbCA NIPUMEHSTH NOHIATHE PAa3BEPTKHU I BHITOJIHEHUS IIPAKTUYECKUX PACYETOB.

DJIeMeHThI CTATUCTUKH, BeposiTHOCTU. KoMOMHAaTOpHBIE 3a1aUun
ITo oxOHYAHUM U3YUYEHHS KYpPCa YYAIIMHCA HAYUYUTCH:

* HCIOJIb30BATh MPOCTEUIITNE CIIOCOOBI MPECTABICHUS U aHAIN3a CTATUCTUYCCKUX TaHHBIX;

* pemratb KOMOMHATOPHBIC 33/1a4M HA HAXOXK/JICHUE KOJIMYECTBA OOBEKTOB UM KOMOMHAITUH.

Yyammiics moJy4YuT BO3MOKHOCTh:

* IpPHOOPECTH TMEepPBOHAYAIBHBIA OMBIT OpraHU3alMud cOOpa JMaHHBIX TPH TMPOBEACHUH OIpoca

00I1IeCTBEHHOTO MHEHHUSI, OCYIIECTBIISITh UX aHAIIU3, MPEACTABISITh PE3YJIbTAThl ONMpPOCa B BUJIE

TaOJINILIbI, TUarpaMMBbl;

Hay4YUThCSI HEKOTOPHIM CIEIUATBLHBIM MpUEMaM peIieHusI KOMOMHATOPHBIX 3a7ad.

pasaeJ Ilnanupyemsble pe3ybTaThl
JIMYHOCTHBIE MeTanpeaMeTHbIe npeaMeTHbIe
Harnsannas Y4YeHUuK noJay4unuT Y4eHUK HayquTCs: Y4eHHnK HayuuTCs:
reoMeTpust BO3MOKHOCTb: JIEWCTBOBATH 110 n300pakath GUTYpHI HA
OTBETCTBEHHO OTHOCUTCS | aJTOPUTMY, BUICTh MJIOCKOCTH;
K yue0e, FEOMETPHUYECKYIO 331a4y | ® UCIIOJIb30BATH
KOHTPOJIMPOBATH B OKPYKAIOILIEH )KU3HU, | TEOMETPUUYECKHM «SI3BIK» IS
MPOLIECC U PE3ybTaT MIPEACTABIISATh ONMCaHUs
y4eOHOH 1 nHpopMaIuo B MIPEAMETOB OKPY>KAFOIIETO
MaTeMaTH4eCKO1 Pa3JINYHBIX MOJEIIAX. MHpA;
NEeSATEINBHOCTH. Y4eHHK MOJyYHuT * U3MEPATH JUIMHBI OTPE3KOB,
KputnuHo MpICINTS, BO3MOKHOCTh: BEJINYUHBI YTJIOB, BEIYUCIIATH
ObITh UHUIIMATUBHBIM, N3Bnekatp wiomaay u o0bEMbl Guryp;
HAXOJYUBBIM, AKTUBHBIM | HEOOXOIUMYIO * pacnio3HaBaTh U U300pakaTh
IIPU PELLICHUU uH(pOpMaIIHIO, paBHbIE U CUMMETPUYHBIE
reOMETPUYECKUX 33/1a4. | aHAJIU3UPOBATH €€, TOUHO | (PUTYPBI;
Y I'PAMOTHO BBIPAXKaTh * IPOBOJUTH HE CIIOMKHBIE
CBOU MBICIIH C MIPAKTUYECKHUE BBIUUCIICHUS.
MIPUMEHEHUEM Y4eHnK moay4yur
MaTeMaTUYeCKOU BO3MOKHOCTb:
TEPMUHOJIOTHUU U YIIyOuTh U Pa3BUTh
CHUMBOJIMKH, IPOBOJIUTH | IIPEACTABIICHUS O
KJIaccu(pUKaIm, reOMEeTPHUECKUX (PUTypax.
JIOTUYECKHE
000CHOBaHHSIL.
Apudmertnka Y4eHuK moJy4uT Y4eHNK HAY4YUTCSH: Y4eHnK HAy4YUTCH:

BO3MOSKHOCTb:
OTBETCTBEHHO
OTHOCHUTCS K yueOe,
I'pamoTHO M3Narate cBOU
MBICIH

JlericTBOBATH MO
AITOpPUTMY,

Bunets
MaTEeMaTUYECKYIO 3a/1auy
B OKPY’KaIOILIEeH KU3HU.

*TIOHUMAaTh 0COOCHHOCTHU
JECATUYHON CUCTEMBI
CUHMCIICHHUA,

(I)OpMy.TII/IpOBaTB U NPpUMCHATH
IMPU BEIYUCIICHUAX CBOMCTBA
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Kputn4Ho MbICTUTB,
OBbITh MHUIIUATUBHBIM,
HaXO/4YMBbIM, aKTUBHBIM
IIpU pELICHUH
MaTeMaTHYECKUX 3a1a4.

[IpencraBnsaThb
UHPOpMALIUIO B
Pa3IMYHBIX MOJEIISAX
Y4eHHK MOy4YHuT
BO3MO3KHOCTb:
YcranapiauBaTh
MPUYUHHO-
CIICICTBCHHBIC CBSI3U.
CtpouTh JOTHYECKHE
paccyxaeHusl,
YMO3aKIIIOUeHHS 1
JIeJIaTh BBIBOIBI
Pa3suth
KOMIICTCHTHOCTE B
00J1aCTH UCIIOJIB30BaHUS

JEICTBUS HaJl pallMOHAIbHBIMU
( HEOTPHLL.) YUCITAMH.

Pemate TeKCTOBBIE 3a/1a4u C
palMOHAIbHBIMU YHCIIAMU;
BeIpaxaTh CBOM MBICIIHU C
UCIIOJIb30BAHNEM
MaTEeMaTHYECKOIO S3bIKA.

Y4eHuK moy4yuT
BO3MOKHOCTh:
VYri1yOuTh U pa3BUTh
IPEJCTaBICHUS O
HaTypaJIbHbIX YHCIIax;
Hcrnonp30BaTh pueMsl
paloHaIN3UPYIOIINe

OTBETCTBEHHO OTHOCHUTCS
K yueoe,
KOHTPOJINPOBATh
IPOLIECC U Pe3yNbTaT
yueOHOM U
MaTeMaTH4ecKOn
JeATELHOCTH.
Kputuano MbICIuTh,
OBITh MHUIIATUBHBIM,
HaXO0IYMBBIM, aKTUBHBIM
IpU peLIeHUN
KOMOWHATOPHBIX 33/1a4.

nHpopMaIuo B
pa3IMYHbIX MOJIEISIX.
Y4YyeHUuK mOoJy4YuT
BO3MO’KHOCTh:
Brigenars
anbTepHATHUBHbBIC
CIOCOOBI JOCTHXKEHUS
1[EJIU U BEIOUPATh

3¢ dexTuBHBIEC CITOCOOBI
peleHus

nH(OpMaIMoHHO- BBIYMCIICHUS U pellieHne 3aa4
KOMMYHUKATUBHBIX C parMoOHAILHBIMU ( HEOTP.)
TEXHOJIOTUH. YHCJIaMH.
Yucnossle n Y4eHuKk moay4ur Y4eHuK Hay4YuTCH: YyeHuk HayuuTcs:
OyKBEHHBIE BO3MOKHOCTb: JericTBOBaTH MO Yurath 1 3aMUCHIBATH
BBIPAYKEHUSI. OTBETCTBEHHO aITOPUTMY; BUJICTh OYKBEHHBIE BBIPAXKEHUS,
VYpaBHeHHUs. OTHOCHTCS K yueOe. MaTeMaTHUYECKYIO 3a7[auy | COCTaBJISATh OyKBEHHBIE
['paMoTHO M3NaraTh CBOM | B pa3ian4HBIX (GOpMax. BBIPAYKEHUS.
MBICIIH. Y4eHUK MOJay4YuT CocraBisaTh ypaBHEHUS 110
KonTtponuposath BO3MOKHOCTh: YCIIOBHIO.
TPOLIECC U PE3YIBTAT Brinenars Pemats mpocreiniue
y4eOHOM e TeIbHOCTH. | aJbTepHATUBHBIE ypaBHEHHUS.
OcCBOUTH HALIMOHAJIbHBIE | CIIOCOOBI JOCTHXKEHUS Y4YeHUK NoJIyqYuT
LIEHHOCTH, TPAIULIAN U eI U BBIOUPATh BO3MOKHOCTh:
KYJIbTypY POIHOTO Kpasi | 3pdekTuBHBIE cIOCOOBl | Pa3BuTH mpeacTaBieHus O
HCIIOJIb3Ys peuieHusl. OYKBEHHBIX BBIPKEHUAX
KpaeBeTUECKU I OBIazieTh CIeMaIbHBIMU
Marepua. MIpUEMaMH PELICHUS
YpaBHEHUH, KaK TEKCTOBBIX,
TaK ¥ NPAKTUYECKUX 3a7au.
KombunaTopHsie Y4eHuK MOJy4HuT Y4eHNK HAY4YUTCH: Y4eHuK Hay4uTCs:
3a1a4n BO3MOYKHOCTbD : [IpencraBnsaTs Pemarbs koMOuHATOpHBIE

3aJja4ud ¢ MOMOIIbIO TIepedopa
BapUaHTOB.

Y4eHUuK moayumT
BO3MOKHOCTh:

[TproOpecty nepBoOHAYATBHBIH
OTIBIT OpraHu3aIuu coopa
JTAHHBIX MPU TPOBEICHUU
ompoca 00IIeCTBEHHOTO
MHEHUS;

OcyllecTBISATh UX aHAIU3,
MPEACTABIISATH PE3YyIbTaThI
OTIpoca B BHJIE TaOIHUIIBL.
Hayuurcst HeKOTOpbIM
MpUeMaM pelIeHHs
KOMOMHATOPHBIX 3a/1a4.

Coneprkanue Kypca MaTeMaTHKH 5 KJiacca
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Apupmernka. HarypanabHble ynciia

* Psang wmarypameHbix uucen. [udpwl. Jlecatnynas 3amuch HarypaibHbIX uuncen. OkpyriieHue
HaTypaJIbHbIX YHCEIL.

[ITxana. KoopauHaTHbIl 1y4.

» CpaBHEHUE HaTypaJbHBIX uncen. ClI0KEHHE U BBIUNTAaHUE HAaTypallbHbIX yncesl. CBONCTBA CII0KEHUS.
* YMHOXEHUE U JIeJIEHHE HaTypalbHbIX unucen. CBoiicTBa ymMHOeHus. Jlenenue ¢ ocratkoMm. CTeneHb
YHUCJIA C HATYPAIBHBIM [T0OKA3aTEIIEM.

* Perienne TeKCTOBBIX 33a4 apu(METHUECKIMH CITIOCOOAMHU.

JApodu

* OObikHOBeHHBIE JpoOu. OcHOBHOE CBOMCTBO 1pobOu. [IpaBuibHBIE W HEMpaBWIBHBIE IPOOH.
CMmeniaHHbI€ YHCIIa.

* CpaBHeHHE OOBIKHOBEHHBIX JpOo0O€il M CMEIIaHHBIX uucen. ApuPMETHUecKHe MAECUCTBUS C
OOBIKHOBEHHBIMH JIPOOSMHU M CMEIIAHHBIMHU YHCIIAMH.

 Jlecatuunble qpobu. CpaBHEHHE U OKPYIJIEHHE AECATUYHBIX ApoOel. Apudmernueckue IEHCTBUS C
necITUYHBIMH ApoOsmu. Ilpukunku pe3ynbratoB BeluucieHui. [IpeacraBineHue aecsiTHuHOM ApoOu B
BHJI€ 0OBIKHOBEHHOU IpoOU 1 OOBIKHOBEHHOM B BUJIE JIECATUYHOM.

* [IponenTtsl. Haxoxaenue npoueHToB oT uncia. HaxoxxaeHne uncia o ero nporneHTam.

* Pemienue TeKCTOBBIX 33/a4 apu(PMETHUECKUMHU CIIOCOOaMHU.

Beanunnbl. 3aBHCHMOCTH MeKIY BeJIHUMHAMM

* Enqunauis! AnuHel, oiomany, 00bEMa, Macchl, BpEMEHU, CKOPOCTH.

* Ilpumepsl 3aBucuMocTel MexIy BenuuuHamu. lIpeacraBieHue 3aBUCHUMOCTEM B BuIE (OpMyI.
Breruucnenus mo ¢popmynam.

YuciioBble U OYKBEHHbIE BbIPAKEHHUS. Y PABHEHUA

* UncnoBble BbIpaXE€HUS. 3HAUEHHUE YHCIIOBOTO BBIPAXKEHHUSI.

* [IopsAtoOK AEMCTBUI B YUCIIOBBIX BBIPAKEHUAX. byKBEeHHBIE BhIpakeHHs. DopMyIIbl.

* VYpaBHenus. Kopenb ypaBHeHHs. OCHOBHBIE CBOWMCTBAa ypaBHEHUM. PemieHue TEKCTOBBIX 3a/ad C
MOMOIIBIO YPaBHEHHUM.

JJIeMeHTbI CTATHCTHKH, BeposiTHOCTH. KoMOMHATOpHBIE 3a1aun

* [IpencraBnenne JaHHBIX B BUAE TaOIHII, TpadUKOB.

* Cpennee apupmernueckoe. CpeHee 3HAUCHUE BETUYHHEI.

* Pemienne koMOMHATOPHBIX 3a/a4.

I'eomerpuueckne purypsi. U3mepeHusi reomeTpu4ecKux BeJMYNH

* Otpe3ok. [loctpoenue otpeska. JnruHa oTtpeska, JJoMaHo. M3MepeHue IIuHbBI OTpe3Ka, MOCTPOCHUE
oTpe3ka 3aianHoi ayuHbl. [lepumerp mHoroyrosibHuKa. [InockocTs. [psamas. Jlyy.

* VYron. Buner yrnos. I'pagycHas mepa yria. M3mepeHue U NOCTPOEHUE YIJIOB C MOMOUIBIO
TPaHCIIOPTHPA.

* [Ipsamoyronbauk. KBagpat. TpeyroiasHuk. Buabl TpeyroabHUKOB.

* PaBenctBo ¢uryp. [lonsrue u cpoiicTBa 1wiomaau. [lnomane nmpsmMoyroidpHuka u kBaapara. Och
CUMMETpUU (QUTYPBI.

* Harnsinuele npeacTaBieHus: O MPOCTPAHCTBEHHBIX (pUrypax: mpsMOYroJbHBIN Mapajuienenunesa, Kyo.
[Ipumepsl pa3BépTok MHOrOrpaHHuUKOB. lloHaTtne u cBoiicTBa 00bEMa. OOBEM MNPSIMOYrOJILHOTO
napajuieNienumnesaa u Kyoa.

MaremMaTHKa B HCTOPHUYECKOM Pa3BUTHH

Pumckas cuctrema cuucienus. [losunmonnsie cucreMsl cuncineHus. Obo3nauenue mudp B JpeBuei
Pycu. Crapunnbie Mepbl 1nuHbl. BBegeHne meTpa Kak eIMHUIBI JUIMHBL. MeTpruueckas cucrema Mep B
Poccun, B EBponie. Mcropust popMupoBanus MaTeMaTHIECKUX CUMBOJIOB. J[pobu B BaBmiione, Erunre,
Puwme, Ha Pycu.

DopMbI IPOMEKYTOYHON M HTOTOBOM aTTeCTALUH
[IpomexyTouHas arTecTanus IpoOBOIUTCA B popme
® TECTOB,
® KOHTPOJIBHBIX PadoT,
® IPOBEPOYHBIX padoT,
® CaMOCTOSITENIbHBIX paloT.
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IIpumenenne UKT Ha ypokax
[IpenycmoTpeHo naHHOW mporpammoin npumeHeHue Ha ypokax MKT, B dopme HarmsgHbIx
MIPE3CeHTAIM U1 YCTHOTO CYeTa, P U3yYeHUU MaTepHaia, Ui KOHTPOJIS 3HAHUH, YTO 00YCIIOBJICHO:
e YIy4UIEHUWEM HAIVIAHOCTH U3y4aeMOT0 MaTepuana,
® yBEIMYEHHEM KOJHMUYECTBA IpesiaraeMoi HHPopMaIuy,
e YMEHBIICHHEM BPEMEHHU I10J1a4l MaTepualla

YueOHO-TeMaTHUYECKHIi IJIaH

Howmep KomnuecTtso
KomnyecTso
TJIaBBI Tema KOHTPOJIBHBIX
9acoB
pabot

1 | HarypanpHble yncia 20 1

2 | CnoxeHre ¥ BEIYUTaHNE HATYPAIbHBIX YUCEIT 33 2

3 | YMHOXEHUE U JeJICHNEe HAaTypaIbHBIX YUCEIl 37 2

4 | OGBIKHOBEHHBIE IPOOU 18 1

5 | Jlecatnansie qpodu 48 3

6 | [ToBTOpEeHWE U CUCTEMATH3AIIHSI YICOHOTO MaTepralia 14 1

O0111ee KOJIMYECTBO YacOB 170 10
6 kaacc

MecTo yueOHOro npeaMera B y4e0HOM ILIaHe

CoOTBETCTBEHHO JIEHCTBYIONIEMY YueOHOMY IUIaHy paboyasi mporpaMmma npeaycMaTpuBaeT
CIIeTYIOIINI BapUaHT OpraHU3aIuy Mporiecca o0ydeHus B 6 — X Kiraccax: 0a30BbIN ypOBEHb OOyUCHUS B
o0beme 170 yacoB, B HEZIEINIO - 5 YacCOB.
B Tom uncne mnposeneHue:

® KOHTPOJBHBIX paboT — 11 y4yeOHBIX YacoB;

B y4eO6HOM mporiecce UCIONIb3YIOTCS CIICAYIONINE YPOUHbIC U BHEYPOUHBIE ()OPMBI pabOTHI:

Ypounsie Gopmbl Breypounbie hopmbl
®  YPOKU PA3IUYUHBIX MUNOB U (hopm; ® KOHCynibmauus — Yy4YuTenb paboTaer ¢
e oOweKnaccnasn oucKyccus - HEOOJIBIIION TPYNIOW YYalUXCsA IO UX
KOJUICKTHBHasi  paboTa Kjgacca 1O 3anpocy,
IMOCTaHOBKE y4eOHBIX 3a/1a4, ® Macmepckasa — WHIWBHIyaJlbHas paboTa
00CYXJICHHIO PE3YJIbTATOB; y4YaImuxcsl HaJl CBOUMH MaTeMaTUYEeCKHUMHU
* npezeHmayus — NPEIbSIBICHUE npobiaemMamMu;
yUYaIIUMHCS pE3yabTaToOB ® camocmoamensvHas padooma y4aujuxca:
CaMOCTOSTEIIBHON PaOOTHI; e a) paboTa Haa COBEPIICHCTBOBAHUEM
® npoeepounas pabomas; HaBBIKa,
® npoeKmupoeanue B paMKax ypoKOB. e 0) TBOpueckas paboTa IO HWHHUIMATHBE
y4amierocs;
® npoeKmupoeanue BHE YPOKOB.
o Mamemamuueckuii K1yo
(MaTeMaTHYECKUIA KpPYXKOK,
MareMaTHudeckue Oou  T.11.)

JIMYHOCTHBIM PE3VIbTaTOM M3YUEHHUS IMpEeAMETa SBISETCS d)ODMI/IDOBaHI/Ie CIEeAVIOINX VMEHUN U
Ka4CCTB!
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* MPEICTaBICHUE O MaTEeMaTHYeCKOH Hayke Kak cdepe 4YeloBeuecKOW NEesTeTbHOCTH, O €€ 3Ha-
YUMOCTH B Pa3BUTUU [IMBUIIM3AIINN;
KPEaTUBHOCTh MBILIUICHHSI, MHULIMATHBA, HAXOIYMBOCTh, aKTUBHOCTD IPU PEIICHUH MaTEMAaTHUYECKIX
3a1a4
MertanpeqMeTHBIM pe3yabTaTOM H3y4eHUsl Kypca sBJIAETCS (JOPMHUPOBAHUE YHHBEPCAIBHBIX y4eOHBIX
neiicteuit (YY ).
Perynsarusnsie YV /I
*+ CaMOCTOSITENILHO OOHAPYKUBATh U POPMYITHPOBATH YIEOHYIO TPOOIIEMY, ONIPEENTh Helb Y [1;
* BBIIBUTaTb BEPCHUH PELICHHUS MPOOIEMBbI, OCO3HABAaTh (M HMHTEPIPETUPOBATH B Clydyae HE0O0-
XOAMMOCTH) KOHEUYHBIH pe3yabTaT, BEIOMpATh CPENCTBA JOCTWKECHUS LENU U3 MPEUIOKEHHBIX, a
TaKXKe UCKATh MX CAMOCTOSITENILHO;
* COCTaBJIATH (MHAUBUAYAJILHO WIN B TPYIIIE) IUIaH PEeLIEHUs IPOOIeMbl (BBIIIOIHEHUSI IPOEKTA);
+ paboTtas Mo TIaHy, CBEpSATh CBOM JEHCTBUS C ULENBI0 M TPU HEOOXOIUMOCTH HCIIPABIATH
OIIMOKH CaMOCTOSATENBHO (B TOM YHCIIE M KOPPEKTUPOBATH IUIAH);
* B JIMAJIOTE C YYUTEJIEM COBEPIIEHCTBOBATH CAMOCTOSTENILHO BEIOPAHHBIE KPUTEPHUU OLIEHKH.

ITo3naBarensubic YV [:

* MPOBOJUTH HAOIIOACHNUE U HKCIIEPUMEHT I0J1 PYKOBOJCTBOM YUUTES;

* OCYLIECTBJISITh PACHIMPEHHBIM MOMCK MHPOPMAIUK C UCIOJIB30BaHUEM PECYpCOB OMOIMOTEK U
WNHrepHera;

* CO3/1aBaTh U NpeoOpa30BbIBATh MOJEIU U CXEMBI JUIsl PELLIEHUs 3ajay;

* OCYIIECTBJISITh BBIOOp HamOosiee 3((HEKTUBHBIX CIOCOOOB PEIICHMs 337a4 B 3aBHCHMOCTH OT
KOHKPETHBIX YCIOBUI;

* aHAJTU3UPOBATh, CPABHUBATD, KJIACCUPUIIUPOBATH U 0000IaTh (PAKTHI U SIBJICHUS;

+ J1aBaTh OIpPE/EICHUS TOHATHSIM.

KommyHnukatuBubie YV /I:

- CaMOCTOSATEILHO OPraHU30BbIBATH YIEOHOE B3aUMO/JICHCTBHE B IpyIIie (ONpeaensaTh ooume
LIeJIH, TOTOBApUBATHCA APYT C APYTrOM U T. 11.);

* B JIMCKYCCHU YMETbh BBIJBUHYTH apT'yYMEHTHI U KOHTPAPT'yMEHTHI;

* YYUTBCS KPUTUYHO OTHOCHUTHCSI K CBOEMY MHEHHIO, C JOCTOMHCTBOM NPU3HABATH OUIMOOYHOCTh
CBOET0 MHEHHUS U KOPPEKTUPOBATH €r0;

+ TMOHMMAs MO3ULUIO IPYTOro, pa3iuyaTh B €r0 pedyu: MHEHHE (TOUKY 3peHUs), J0Ka3aTeIbCTBO
(aprymeHTsl), haKkThl (TUTIOTE3BI, AKCHOMBI, TEOPUH);

+ YMETh B3IJISIHYTh Ha CUTYAlLIUIO C MHOM MO3UIIUU U IOTOBAPUBATHCS C JTHOAbMH UHBIX MO3UIIHIA.

IIpenmeTHBIM pe3yJbTATOM H3yUYCHHS Kypca SBISETCS CPOPMUPOBAHHOCTD CIEIYIOIINUX
YMEHUH.

[IpeameTHas obmacte «ApudmeTurar

+ BbInonHATh YCTHO apudmMeTnyeckue AEUCTBUA: CIOKEHUE M BbIUWTAHUE JABY3HAYHBIX YHMCET U

JECSITUYHBIX Apo0eil ¢ NByMsl 3HAaKaMH, YMHO>KEHHE OJIHO3HAYHBIX YHCEJN, OJHO3HAYHOTO Ha

JBY3HAUYHOE YHUCIIO, JIeJICHHE Ha OJHO3HAYHOE YHCIIO, ACCATUYHOW ApoOM ¢ JBYMs 3HAKaMu Ha

OJIHO3HAYHOE YHCIIO; CI0KEHUE U BhIUMTAaHHE OOBIKHOBEHHBIX IPOOEH ¢ OTHO3HAUYHBIMH YHCIIUTE-

JSIMU Y 3HAMEHATEJSIMH; YMHOKEHUE U JielieHne OOBIKHOBEHHOU MpOOH C OJHO3HAYHBIM YHCIIH-

TeJeM M 3HaMEHAaTeJIeM Ha HaTypalbHOE YUCIIO;

* MEPEXOJUTH OT OJHOM (OPMBI 3aITUCH YHCEN K IPYTrOM, MPEICTaBIATh ASCATUYHYIO IpOOh B BUJIE
OOBIKHOBEHHOW M B MPOCTEHUIINX CIIydasiX OOBIKHOBEHHYIO — B BUJE AECATUYHOM, MPOILIEHTH —
B BUJIE 1poOU U IpOOs — B BUJIE MPOIICHTOB;

+ HaxXOJUTh 3HAYEHHUS YHUCIOBBIX BBIPAKEHUI, COAEpKAIIUX Ielble Yncia U JECATHYHBIE TpoOH;
OOBIKHOBEHHBIE APOOU U CMEIIaHHbIC YHCTIA;

* OKPYIJIATH LIeJIble U IECATUYHBIE APOOH, BHIMOIHITH OIIEHKY YHCIOBBIX BBIPAKCHHI;

* MOJIH30BATHCSI OCHOBHBIMU €IMHUIIAMU JUIMHBI, MacChl, BpEMEHH, CKOPOCTH, TUIOMIaAN, 00beMa;
MEPEBOJIUTH OJTHU €TUHUIIBI U3MEPEHUS B IPYTHE;

* pemath TeKCTOBBIC 33/1a4M, BKIIIOYAs 3a7aui, CBSI3aHHbIE C TIPOOSIMH U MPOLIEHTAMHU.

Hcnons30BaTh HpI/I06peTCHHBIC 3HAHUA U YMCHHS B HpaKTquCKOﬁ JIeSITEeILHOCTH U IIOBCETHEBHOM
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KU3ZHHU IS
* PEIICHUS HECIOKHBIX MPAKTUYECKUX PACUETHBIX 3a/1a4, B TOM YHUCIIE C UCTIOIH30BAHUEM IIPU HE-
00X0IMMOCTH CIPABOYHBIX MATEPHAIIOB, KAIBKYJISATOPA;
*+ YCTHOUM MPUKHUJKHA U OLICHKH pe3yJabTaTa BBIYMCICHUN; MPOBEPKHU PE3yJibTaTa BBIYUCICHUS C HC-
MOJIb30BAHHEM PA3TMYHBIX TIPUEMOB;
+ MHTEPIPETAIUU Pe3yJIbTaTOB PEUICHHS 3a/1a4 C YIeTOM OIPaHUYCHHM, CBSI3aHHBIX C PEAbHBIMU
CBOMCTBaMM pacCMaTPUBAEMBIX IPOLIECCOB U SIBJICHUIA.
[IpenmetHas o61acTh «Anredpa»
+ IlepeBoUTH yCIOBUS 331a4U HA MATEMATUICCKHUH SI3BIK;
* HCIIOJIB30BAaTh METOJIbI PA0OTHI C IPOCTCHIIMMHU MATEMATHICCKUMU MO/ICIISIMH,
* OCYIICCTBJIATH B BBIPAKEHUAX U (OpMYJaX YHCIOBBIC TIOJCTAHOBKH U BBIMOJIHITH COOTBETCTBY-
0L BBIYUCIICHUS,
*+ M300pakaTh YHCIIa TOYKAMU Ha KOOPJIUHATHOM JIy4€;
* ONpPENEeNSITh KOOPINHATH TOUKHA HA KOOPJAUHATHOM JIyUe;
*+ COCTABJISITh OYKBCHHBIC BBIPAXKEHHUS W (DOPMYIIBI TI0 YCIOBHUSAM 3a/1a4; OCYIIECTBIIATh B BhIpaXKe-
HUSAX U (POpPMYIIax YMCIIOBBIC TIOICTAHOBKY M BBITIONHSATH COOTBETCTBYIOIINE BBIYUCIICHHUS,
* pelIaTh TEKCTOBBIC 33J]a4d aITreOpandecKuM METOIOM.
Hcnoib30BaTh MPHOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTHYECKOM IEATEITHHOCTH M TOBCEIHEBHON
KU3HH TS
* BBITIOJIHCHUS PAcueToOB 1O (hopMyJiaM, COCTaBIICHUS (DOPMYJI, BRIPAKAIONITUX 3aBUCIMOCTH MEXTY
peaTbHBIMU BEJTMYNHAMM.
[IpenmeTHas o6sacTe «I"eomeTpusi»
+ TTomp30BaTHCS TEOMETPUUYCCKUM S3BIKOM ISl OITUCAHHMSI IIPEAMETOB OKPYKAFOIIET0 MUPA;
* pacro3HaBaTh FeOMETPUYECKHE (PUTYPHI, Pa3IMYaTh UX B3aMMHOE PACITIOJIOKCHHUE;
+ M300pakaTh reoMeTpruIeckie (PUTyphI, PacliO3HABATh HA YEPTEKAX, MOJCIIAX U B OKPYXKAIOIICH
00CTaHOBKE OCHOBHBIC ITPOCTPAHCTBEHHBIE Tela, H300paKaTh UX;
* B MPOCTEUIITNX CITyJasX CTPOUTH Pa3BEPTKH MTPOCTPAHCTBEHHBIX TET,
* BBIYUCIIATH TUIOMIAH, TIEPUMETPHI, 00bEMBI PO CTEHIITNX TeOMETpUIeCKUX (uryp (Temn) mo ¢op-
MyJiaM.
Hcnonb3oBaTh NpuoOOpETEeHHbIE 3HAHUS M YMEHMSI B MPAKTUYECKOW IEsTeNbHOCTH M MOBCEAHEBHOM
KU3ZHU JJIS:
* pellleHus] HECIOKHBIX F€OMETPUYECKHX 3a/lad, CBA3aHHBIX C HAXOXKICHHEM H3Yy4EHHBIX IeoMe-
TPUUECKUX BEJIMYUH (MCTIOIb3Ys TPU HEOOXOAMMOCTH CIIPAaBOYHUKH U TEXHUYECKHE CPE/ICTBA);
* MOCTPOEHHUH reOMETPUUYECKUMH HHCTPYMEHTaMH (JIMHEWKA, YTOJbHUK, IUPKYJb, TPAHCIIOPTHP).
[IpenmerHas o6aacTh «BepoOATHOCTb U CTATHCTUKA»
« HmeTs npeacraBieHne 0 JOCTOBEPHOM, HEBOKMOKHOM U CITy4ailHOM COOBITHU;
* pemath npocreiine KOMOMHATOPHbIE 3a7auyd MepedOpoM BapUaHTOB; METOJOM MMOCTPOCHHUS
JiepeBa BO3MOXHBIX BapUAHTOB.

Conepxanue y4eOHOro npeamera

Apudmeruxa
HartvpajabHbIe yncaa

Jlenutenu u KpaTHBIC.

[Ipusnaku nenumoctu Ha 2, Ha 5, Ha 10, Ha 3, ,Ha 9.
[IpocTeie U cOCTaBHBIE YUCITA.

Pa3znoxeHnue uyncen Ha MPOCTHIE MHOKUTEH.
HaunbGonsinit 00IMi JEIUTEND.

Haumensiiee o61iee kpaTHoe.

Perenue TekcToBBIX 3a/1a4 apu(PMETHUECKUMU CITOCOOaMU.

Apo0u

OOBIKHOBEHHBIE APOOH.
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CpaBHeHHME OOBIKHOBEHHBIX JIpo0Oeil 1 cMelIaHHbIX yucen. ApudmMernueckue IeHCTBUS C
OOBIKHOBEHHBIMH JIPOOSIMH ¥ CMEIIAaHHBIMU YHCJIAMH.

[Ipukuaku pe3yabTaToB BBIYUCIICHUM.

beckoHeuHbIe IEPUOTMUECKUE JICCITUYHBIE TPOOH.

JlecsitTuaHOE IPUOIMKEHIE OOBIKHOBEHHOW ApOOH.

OtHowenue. [IpolieHTHOE OTHOLIEHHUE JBYX YHUCEN.

JleneHue yuciia B JAHHOM OTHOIICHUH. MacmiTa0.

[Iponopuuu. OcHoOBHOe cBoiicTBo mnponopuuu. Ilpsimas u oOparHas NOPONOPLUOHAIbHBIE
3aBUCUMOCTH.

Pemenne TeKCTOBBIX 3a7a4 apu(PMETHISCKUMH CIIOCO OaMH.

PanuonajbHbIe YUCIa
[TonoxurenpHble, OTpULIATENbHBIE YKCTIa U yucio 0.
[IpotuBononoxHbie uncia. Moaysb uncia.
Hensle uncna. Pannonanbuelie yncia. CpaBHEHUE pallMOHAIbHBIX Uyncel. ApudmeTnyeckue AeUcTBU C
paioHaabHbIMU yKciiaMu. CBOMCTBA CIOKEHUS U YMHOKEHHUS pallMOHAIbHBIX YHCEI.
Koopaunarnas npsmas. KoopamHaTHas MI0CKOCTb.

Beanuunbl. 3aBHCHMOCTH MKy BeJUYNHAMH
EvHMIB! JUIMHBL, TIONIAU, BPEMEHHU, CKOPOCTH.
[Ipumeps! 3aBUCMMOCTEN Mexay BeauuuHamu. [IpeacrtaBieHue 3aBUCHUMOCTEH B BUIE (HOPMYIIL.
Beraucnenus mo ¢popmynam.

Yuc/ioBble M OYKBEHHbIE BbIpaskeHUs. Y PaBHEHUS
UucnoBble BbIpaXKEHUSA. 3HAUYEHHE YHCIOBOTO BbIpaxeHHUsA. [lopsgoxk AeHCTBHM B UYMCIOBBIX
BhIpakeHHsX. bykBeHHble BbIpaxeHus. Popmynsl. Packpeite ckoOok. IlogoOHble cnaraemsie,
IpUBEACHHUE MOJA0OHBIX ClIaraeMbIX.
VYpauenus. Kopenb ypaBHeHus. OCHOBHBIE CBOIICTBA ypaBHEHUS.
Pemienne TeKCTOBBIX 3a71a4 ¢ MOMONIbIO YPABHECHUH.

DJleMeHThI CTATHCTHKHI, BEPOSITHOCTH.
[IpencraBieHrie JaHHBIX B BHJIE TaOJIUI, KPYTOBBIX U CTOJIOUATHIX THUArpaMM, rpaukos.
. Cniyuaitnoe coOpiTre. JlocToBEpHOE U HEBO3ZMOXKHOE COOBITHS. BEpOATHOCTH CllydaifHOTO COOBITHSL.

I'eomeTpuueckue GpUrypbl.

* OKpyXXHOCTb U Kpyr. J|IMHA OKPY>KHOCTH.

» PaBenctBo Quryp. [lonsarue u cBoiicTBa momany. Inomaas npsaMoyrojsHUKa U
kBazpara. [Tnomanas kpyra. Ock cCHMMETPHH (PUTYPBHI.

* Harnsgaeie npencTaBieHus O TPOCTPAHCTBEHHBIX (pUTypax: MUIUHIP, KOHYC, I1ap,
cdepa. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, IMIUHAPA, KoHyca. [loHsATHE U CBOMCTBA
00BEMa.

* B3aumnoe pacnonosxenue nByx npsimbix. [lepnennukynspusie npsmele. [lapannensubie
MIpsIMBIE.

* OceBas U LIEHTpaJbHAs CAMMETPHH.

MareMaTHKa B_MCTOPHYECKOM PA3BUTHHI
Jlpo6u B BaBunone, Erunre, Pume, Ha Pycu.
OTKpBITHE JECATUYHBIX APOOEH.
Mup npoCTBIX YHCEN.
30JI0TO€ CEUYECHHUE.
Hucno Hyb.
[TosiBieHne OTpULIATENBHBIX YUCEN.

7 kaacc AJITEBPA
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JlaHHasi mporpaMMa OpUEHTHPOBaHA Ha Y4eOHO-METOIMYECKU KOMIUIEKT «AnreOpa. 7 Kiaccy
aBTopoB A.I'. Mepanska, B.b. Ilononckoro, M.C. Skupa. Ilporpamma paccurtana Ha 3 4acoB B
Henemo, Bcero 102 wyacoB (34 Hemenw) W COOTBETCTBYET (heepalbHOMY TOCYIapCTBEHHOMY
00pa3oBaTeIbHOMY CTaHJAPTy OCHOBHOTO 00IIEro 00pa3oBaHusl.

[Iporpamma mo anrebpe cocraBieHa Ha ocHOBe (DyHIAMEHTAIBHOTO sIpa COJEpIKAHUS OOIIEro

oOpa3oBaHus, TpeOOBAHUI K pe3yIbTaTaM OCBOCHHS 00pa30BaTEIBHOM MPOTrPaMMBl OCHOBHOTO OOIIIETO
00pa3oBaHus, MPEICTABICHHBIX B (eaepaibHOM TOCYJapCTBEHHOM 00pa30BaTeIbHOM CTaHIApTe
OCHOBHOT'O 00IIero o0pa3oBaHMs, C y4ETOM MPEEMCTBCHHOCTH C MPHUMEPHBIMH HPOTpaMMaMH s
Ha4yaJbHOro 0011ero oOpa3oBaHus MO0 MaTeMaTHKe. B Hell Takke y4UTHIBAIOTCS JOMUHUPYIOLIUE UIEU
U TIOJIOKEHUS TPOTPaMMBI Pa3BUTUSA W (OPMHUPOBAHUS YHHBEPCAIBHBIX YYEOHBIX ICUCTBUH JUIS
OCHOBHOTO 001Iero o0pa3oBaHHs, KOTOpbIe 00ecneunBaloT (OPMUPOBAHUE POCCHIUCKON T'Pa)TaHCKOU
UJICHTUYHOCTH, KOMMYHHUKATUBHBIX Ka4eCTB JIMYHOCTH U CIIOCOOCTBYIOT (DOPMUPOBAHHIO KIIFOUEBOM
KOMTETEHIIUH — YMEHUsL Y4UMbCAL.

OOmast XxapakTepUCTHKaA Kypca aiareopsl B 7 KJIacce:

Cooeporcanue Kypca aneebpvl 8 7 Kiacce NpeOCmMasieHO 8 Ude CLeOVIOWUX COOEPHCAMENbHBIX
paszoenog: «Anzeopa» u «@ynkyuuy.

Conepxanne pazzena «Auaredopa» (GopmMupyer 3HaHUS O MAaTEMAaTHUUYECKOM SI3bIKE, HEOOXOJMMBbIC
JUTS PEIIeHUs MaTeMaTHYECKUX 3aJ1ad, 3aJ1a4 U3 CMEKHBIX JUCIUIUINH, a TAKKE MPAKTHICCKUX 3a/1ad.
W3yuenne wmarepuana CrIocoOCTBYeT (OPMHPOBAHWIO Y YYAIIUXCSd MaTeMaTHYeCKOTO armapara
pelIeHHs YpaBHEHUH U X CHCTEM, TEKCTOBBIX 3a/1a4 C IIOMOIIBIO YPAaBHEHUH U CHCTEM ypaBHEHUH.

Marepran maHHOTO paszJenia TpPEACTaBICH B acCleKTe, CII0COOCTBYIOMEM (HOPMUPOBAHHIO Y
YYanuXxcss YMEHHS TOJIh30BaThCs anroputMaMu. CyIIeCTBEHHAS POJIb TIPH 3TOM OTBOJIMTCS Pa3BUTHIO
AITOPHUTMUYECKOTO MBIIIJICHUS — BaKHOM COCTABIIIONICH WHTEIUICEKTYaIbHOTO PA3BUTHUS YEIOBEKA.
Conepxanue pazzaena «UncaoBbIle MHOKECTBA) HAIEICHO HA MaTEMaTHYECKOE Pa3BUTHE YYaIIHXCS,
(dbopMuUpoBaHHE Y HUX YMEHHS TOYHO, C)KAaTO W SICHO M3JIaraTh MBICIIM B YCTHOH M NMUCHMEHHOW PEYH.
Marepuan pasziena pa3BHBAaeT IMOHSATHE O YHUCIE, KOTOPOE CBSA3aHO C M3YYEHHEM JCHCTBUTEIHHBIX
qHCe.

Lenp conmepxanus pazuena «@yYHKUHM» — TIOJYYCHHE NIKOJbHHUKAMH KOHKPETHBIX 3HAHUH O
(GYHKIIMU KaK BaXHEUIIEH MaTeMaTHYSCKOW MOJENH JUIsl OTHMCAaHUS W HCCIEIOBaHUS MPOIECCOB U
SIBIICHUH OKpYyxatomiero mupa. COOTBETCTBYIONIMI MaTepHai ClIOCOOCTBYET Pa3BUTHIO BOOOPaKEHUS U
TBOPYECKHX CIIOCOOHOCTEH Y4YalluXCs, YMEHUIO WCIOJb30BAaTh pa3iIUYHbIC S3bIKH MaTEMaTUKU
(CIIOBECHBIN, CHMBOJIUYCCKUHN, TpauIecKuii).

JIMYHOCTHBIE, METANPEJIMETHBIC M IPEMETHBIC PE3YJIbTaThl OCBOCHHUS COJICPKAHUS Kypca ainreOpbl:

W3yuenune anreOppl IO JAHHOW MporpamMme CrocoOCTByeT (OPMUPOBAHHUIO Yy  y4alluXcs
JIMYHOCTHBIX, MeETANpPEeIMETHBIX U MNpPeIMEeTHbIX pPe3yJbTaTOB OOYYCHHUS, COOTBETCTBYIOLIMX
TpeOOBaHUAM (eIepaTBHOTO TOCYIAPCTBEHHOTO 00pa30BaTEBHOTO CTaHJIapTa OCHOBHOI'O OOIIETo
o0OpazoBaHwUsI.

JIuunocmmnule pesynomamaor:

1) BociuTaHuE POCCUMCKOW Tpa)KIaHCKOM WIEHTUYHOCTU: MAaTPUOTHU3MaA, yBaKeHUs K OredecTBy,
OCO3HAHHS BKJIaZ]a OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOW HAYyKH;

2) OTBETCTBEHHOE OTHOUICHHE K YYEHHIO, TOTOBHOCTh U CIIOCOOHOCTh 00YUaIOMIMXCS K CaMOPa3BUTHUIO
U caM000pa30BaHHUIO Ha OCHOBE MOTUBAIIMK K 00YYEHHIO U IO3HAHUIO;

3) 0co3HaHHBIN BEIOOP M MOCTPOEHUE JalbHEHIIeH HHANBUIyaIbHON TpaeKTOpun 00pazoBaHus Ha Oaze
OPUEHTUPOBKU B MHpe npodeccuii u nmpodecCHOHANbHBIX MPEANOYTEHHH € YYETOM YCTOMUUBBIX
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MO3HABATEIHHBIX MHTEPECOB, a TAKXKE HA OCHOBE (DOPMUPOBAHHS YBAXUTEIHHOTO OTHOIICHHS K
TPYIy, Pa3BUTHE OTBITA YYACTHUS B COLIUAIILHO 3HAYUMOM TPY/E;

4) ymMeHHe KOHTPOJMPOBATh MPOIECC U Pe3yIbTaT yueOHO U MaTEMaTHUECKOU AEATEIbHOCTH;

5) KpUTUYHOCTH MBIIIJICHUS, UHUIIMATUBA, HAXOIYUBOCTh, AKTUBHOCTh MIPHU PEIICHUH MATeMaTHUYECKUX
3a/1a4.

Memanpeomemmnuie pe3yibmamol:

1) yMeHHE CaMOCTOSATENBHO ONPEACIATh LENU CBOEro 00y4eHus, CTaBUTh U (HOPMYIHUPOBATH ISl CeOs
HOBBIE 337]a4M B y4€0Oe, pa3BUBATh MOTUBBI U HHTEPECHI CBOEH MO3HABATEIILHOM JCSITEIHHOCTH;

2) YMEHHE COOTHOCHUTH CBOU JICUCTBHUS C IUIAHUPYEMBIMH pe3yJibTaTaMH, OCYIIECTBIATh KOHTPOJIb
CBOEH 1eATEIbHOCTU B IIPOLIECCE JOCTHKEHUS PE3yNbTara, ONPEesaTh CIOCOOb! JEMCTBUM B paMKax
MPEAJIOKEHHBIX YCIOBUNA W TpeOOBaHUN, KOPPEKTHUPOBATH CBOU JCHCTBUS B COOTBETCTBUH C
W3MEHSIOLICICS CUTYyallue;

3) yMeHHE  ONpenensiTh  TMOHATHS,  co3JaBaTh  OOOOIEHUs,  yCTaHABIMBATh  aAHAJOTHH,
KJIacCU(PHUITMPOBATh, CAMOCTOSTEIHLHO BIOMPATh OCHOBAHUS U KPUTEPUHU TSI KJIacCU(PUKAIIIH;

4) yMeHUE YCTaHABJIMBATh TPUYUHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE pPacCyXKICHHE,
YMO3aKJIIOYeHHE (MHIYKTUBHOE, IEAYKTUBHOE H 110 aHAJIOTUH) U JIeTIaTh BHIBOJIBI,

5) pa3BUTHE KOMIETEHTHOCTH B OOJACTH HCIOJb30BaHUA HH- (HOPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH;

6) mepBOHauYaIbHBIE TIPEACTABICHHS 00 HICSIX U O METOJIaX MAaTEMATHKH KaK 00 YHUBEPCATbHOM SI3bIKE
HayK{ U TEXHUKHU, O CPEJICTBE MOJICITMPOBAHUS SIBJICHUH H MPOIIECCOB;

7) yMeHUE BHJIETh MATEMAaTUUYECKYI0 3a/ady B KOHTEKCTE TMPOOJIEMHOW CHUTyalldd B JIPYTHX
JTUCITUTIIINHAX, B OKPY)KAIOIIEeH KU3HU;

8) yMEHHE HaXOJWTh B pA3IWYHBIX HMCTOYHHKAX WH(POpPMAIUIO, HEOOXOAMMYIO ISl PEUICHUS
MaTeMaTHYeCKUX 3a7ad, U MPEJCTaBIATh €€ B MOHATHOW (opMe, MPUHUMATHh PEUICHHWE B YCIOBHSIX
HETIOJTHOW I U30BITOYHOM, TOYHOM MITH BEPOSITHOCTHOU MH(OpMAIUK;

9) ymMeHHe MOHMMATh M MCIOJIb30BAaTh MATEMaTHYECKHE CPEJICTBA HArJSATHOCTU (TpaduKu, TaONHIIb,
CXEMBI U JIp.) JAJIsl WILTIOCTPALUU, UHTEPIIPETaLlUY, apryMEHTAIIH;

10) ymeHHe BBIIBUTATh TUIIOTE3bI MIPU PELICHUH 331a4H, IOHUMATh HEOOXOIUMOCTh UX MPOBEPKH;

11) moHMMaHWE CYIIHOCTH AJITOPUTMHUYECKHUX NPEANUCAHUN U YMEHHUE JIEUCTBOBATH B COOTBETCTBUU C

MPEAJIOKEHHBIM AITOPUTMOM.

Ilpeomemmnuie pe3yromamut:

1) oco3HaHUE 3HAYEHUS MATEMATUKU JJIs IOBCETHEBHOM KU3HU YEIIOBEKA;

2) TpeacTaBlIeHHWE O MaTeMaTUYECKOW Hayke Kak cepe MaTeMaTH4ecKou e TeIbHOCTH, 00 dTamnax eé

pa3BuUTHsA, O €€ 3HAUMMOCTH ISl pa3BUTHSI LIMBUIIN3ALIUN;

3) pa3BuTHEe yMeHUN paboTaTh C y4eOHBIM MAaTEMaTHYECKHMM TEKCTOM (aHAIW3UPOBATh, U3BJICKAThH

HeoOxXonuMyl0 HHGOpMaNHIO), TOYHO M TPaMOTHO BBIPAXKATb CBOM MBICIH C IPUMEHEHUEM

MaTeMaTH4eCKOH TEPMUHOJIOTUM M  CHMBOJIUKHM, MPOBOAMTH  KIACCH(PHUKAIUH, JIOTUYECKHE

000CHOBAHMS,

4) BnaneHue 6a30BBIM MOHITUWHBIM anIapaToM MO OCHOBHBIM pa3JieliaM COJIep KaHMUs;

5) cucreMaruyeckue 3HaHUS O (PYHKIMIX U UX CBOMCTBAX;

6) mpakTUYECKH 3HAYMMbl€ MATEMAaTUYECKHE YMEHHUS W HaBBbIKM, MX NPUMEHEHUE K PELICHHUIO

MaTeMaTHYECKUX U HEMATEeMaTUYECKUX 3a/1a4 MPEAIoJiararoliee yMeHus:

*  BBIIOJIHATH BBIUMCIIEHUS C ACHUCTBUTEIbHBIMH YHUCIAMU;

*  pelarh ypaBHEHUs, HEPABEHCTBA, CUCTEMbI YPaBHEHU 1 HEPABEHCTB;

*  pemiatb TEKCTOBBIE 3a/ayMl apU(PMETHUYECKUM CIIOCOOOM, C TIOMOIIBIO COCTABIICHUS U PEIICHUS

YpaBHEHUH, CUCTEM YpaBHEHUW U HEPABEHCTB;

*  HCIOJB30BaTh alreOpanuecKuil SI3bIK JJISl OMHMCAHUS MPEAMETOB OKPYKAIOIIET0 MHUPA U CO3AAHUS

COOTBCTCTBYIOINHUX MATCMATHYCCKUX MOHCHCﬁ;
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*  TPOBEPUTH NPAKTUYECKUE PpACUETHI: BBIYUCIEHHS C TPOLIEHTAMM, BBIYHCICHHUS C UYHCIOBBIMHU
MOCIIEIOBATEIBHOCTSIMU, BBIYMCIICHUS! CTATHCTUYECKUX XaPAKTEPUCTHK, BBIMOJHEHHE MPUOIMKEHHBIX
BBIUHCJICHUM;

*  BBINOJHATH TOXJICCTBEHHBIE IPe0OPa30BaHuUs pallMOHAIBHBIX BEIPAXKCHUH;

*  BBINOJHATH ONEPALUH HAJ MHOXKECTBAMU;

¢ HUCCIel0BaTh QYHKIMH U CTPOUTH MX Tpa(uKH;

* YHUTaTh M UCIOJB30BaTh HHGOPMAIMIO, TPEACTABICHHYIO B BHUAE TaOJHIBI, JUarpaMMeI
(cronGuaTo MM KPYroBOi);

¢ pemarb MpoCTeHIe KOMOWHATOPHBIC 3aa4H.

Mecto Kypca anredpbl B y4eOHOM I1JIaHE
basucHblii yueOHbIi (00pa3oBaTeIbHbIN) IJIAaH HA U3Y4YEHHUE alnreOpbl B 7 KJIACCE OCHOBHOM IIKOJIBI

OTBOJUT 3 y4eOHBIX Yaca B HEJIEJI0 B TeueHue roja o0ydenus 34 Hexaenu, scero 102 gaca.

B Tom uncne nposeneHue:
KOHTPOJIBHBIX paboT —8 y4eOHBIX YacoB

[lmarupvemsbie pe3vyiabpTaThl 00VUeHH anredpe B 7 Kitacce

AJiredpanyeckue BbIpaKeHUs
Yuawuiica nayuumeces:

* ONEpUpPOBaTh MOHATUSAMHU «TOXKJECTBO», «TOKJIECTBEHHOE IpeoOpa3oBaHUE», peuaTh 3a7ayd,
coziepskalue OyKBEeHHbIE JaHHbIE, paboTaTh ¢ GopMyIamu;

* BBINOJIHATH IPE0Opa30BaHKE BbIPAXKEHUM, COAEPIKALIUX CTEIICHH C HaTypaJlbHBIMU ITOKa3aTeNsIMU;

* BBINOJIHATH TOXIECCTBEHHbIE IMPEOOPa30BaHMs PALMOHAIBHBIX BBIPAXKEHUI Ha OCHOBE MpaBUII
JIEVCTBHUI HaJl MHOTOYJICHAMM,

* BBINOJIHATH Pa3I0kKEHNE MHOTOWIEHOB HA MHOYKHUTEIH.
Yuawuiica nonyuum eozmorrcnocme:
* BBIMOJHATH MHOTOIIArOBbIE MTPE0OPa30BaHUsl PAllMOHATIBHBIX BRIPAKEHHM, MPUMEHSS IIUPOKUIMA
Habop crmoco60B U MPUEMOB;
* IPUMEHATH TOXKJECTBEHHbIC MpeoOpa3oBaHUs UIsl PEIICHHs 3aJad W3 Pa3juuHbIX pa3/esioB
Kypca.

YpaBHeHus

Yuawuiica nayuumes:
+ pewaTh JHMHEWHBbIE YpPaBHEHHsI C OJHOM IEPEMEHHOM, CHUCTEMBI JIBYX YPaBHEHHH C JABYMS
MIePEMEHHBIMH;
* TIOHMMAaTh YPaBHEHHE KaK BaXHEHIYI0 MaTEeMaTHYECKYI0 MOJENb Uil OMUCAHUS M U3y4eHUs
pa3zHoO00pa3HBIX peabHBIX CUTYAllUH, pelIaTh TEKCTOBBIE 3a7a4u areOpanyeckuM METOI0M;
* MPUMEHATh TpaduvecKue MPeICTaBICHUs IS HCCIEAOBAHUS ypaBHEHUH, HCCIEIOBAHUS U
pEILIeHUs CUCTEM YPaBHEHUN C ABYMS IEPEMEHHBIMHU.
Yuawguiica nonywum eozmorcnocmeo:
* OBJIAJETH CIELUAIBHBIMU NPUEMAMU PEIICHUS YPABHEHMM M CUCTEM YpPaBHEHHMH; YBEPEHHO
NPUMEHATH annapar ypaBHEHUH Ui pelIeHHus pasHOOOpa3HbIX 3aJad U3 MAaTEMaTHKH, CMEKHBIX
IIPEIMETOB, IPAKTUKH;
* MPUMEHATh rpaduyecKkue MperCcTaBIeHUs A UCCIIEAOBAaHUS YpaBHEHUH, CUCTEM YpaBHEHHIH,
cojJiepKalux OyKBeHHbIE KOI()(DUIIUESHTHI.
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DyHKUUHA

Yuawuiica naywumca:
IIOHUMATh MW HCIOJb30BaTh q)YHKLII/IOHaJIBHBIe IIOHATHUA, SA3BIK (TepMI/IHBI, CUMBOJIMYCCKUEC

0003HaYCHHS);

CTpouTh TpaduKu JHUHEHHON (YHKIMI, HCCIeqoBaTh CBOMCTBA YHMCIOBBIX (YHKUIMH Ha OCHOBE
M3yUYEHHsI TIOBEICHUS HX Ipa(uKOB;

MOHUMAaTh (PYHKIMIO KaK BaXHEHIIYI0O MaTEeMaTHYECKYI0 MOJIENb JJIsl OMHCAHUS TMPOLECCOB U
SIBJICHUH OKPYXKAIOIIEr0 MUPA, MPUMEHATh (DYHKIIMOHAIBHBIN S3BIK ISl OMUCAHUS M UCCIICIOBAHUS
3aBHCUMOCTEH MeX 1y (PU3NYECKUMHU BETHIYUHAMU;

Yuawuiica nonyuum ¢osmosrcnocmo:

MIPOBOJIUTh HMCCIICJOBAHMS, CBSI3aHHbIE C W3yYEeHHEM CBOWCTB (YHKIHA, B TOM 4YHCIE C
WCIIOJIb30BAHNEM KOMITBIOTEpA; HA OCHOBE I'pa)MKOB M3YUYEHHBIX (DYHKIHUN CTPOHUTH OO0JIE€ CIOXKHBIE
rpaduku (KyCOYHO-3aJaHHBIE, C «BBIKOJIOTHIMWY TOUKAMU U T. 11.);

WCTIOJNb30BaTh  (DYHKIMOHAJBHBIE TPENCTABICHUS W CBOWCTBA (QYHKIMHA Ui pEUICHHs
MaTeMaTHYeCKUX 33/1a4 U3 pa3 JIMIHBIX Pa3/esIoB Kypca.

CoaepxaHue Kypca aarebpbl 7 kKnacca

Auaredpanyeckue BbIpakeHHs

Bripaxxenue ¢ nepeMeHHbIMH. 3HAYCHUE BBIPAKEHUS C IEPEMEHHBIMU. J[0TTyCTUMBIC 3HAUCHHS
nepeMeHHbIX. ToxaecTa. ToxxaecTBeHHbIE IPeoOpa3zoBaHus alreOpanyecKux BbIpaKeHUH.
JlokazaTenbCTBO TOXICCTB.

CreneHb ¢ HaTypaJbHBIM MOKa3aTeaeM U €€ cBoiicTBa. OgHouweHbl. OIHOWIEH CTaHJAPTHOTO
Buaa. CteneHs oqHOWIeHa MHoTOWIeHBl. MHOTOWIeH cTanaapTHOTO Buaa. CTereHh MHOTOYICHA.
CroxxeHue, BBIMUTaHUE U YMHOKEHUE MHOTOUJIEHOB DOpMyIibl COKpaIEHHOTO YMHOXKEHHUS: KBaapaT
CYMMBI U KBaJIpaT Pa3HOCTH JBYX BBIPAKEHUH, MPOU3BEICHUE PA3HOCTH CYMMBI JIByX BBIPAKECHUH.
Pasnoxxenne MHOrowIieHa Ha MHOKUTENN. BeiHeceHne 0011ero MHOKUTEIA 32 CKOOKH. Meton
rpynnupoBKku. Pa3HOCTh KBaipaToB ABYX BhIpaKeHH. CyMM M pa3HOCTb KYOOB JBYX BBIPAKEHUH.

YpaBHeHust

VYpaBHenue ¢ omgHoil mepemMeHHol. Kopenb ypaBHeHus. PaBHOcuiibHBIE ypaBHeHHs. (CBoOMCTBa
YpaBHEHUH C OJJHOM NIEPEMEHHOM. YpaBHEHHE KaK MaTeMaTH4YECKasi MOJENb PeaIbHOM CUTYAIUH.

JluneitHoe ypaBHeHue. ParmoHanbHble ypaBHEHMS. PerieHue pallMOHaJIBHBIX YpaBHEHHH,
CBOJSIIUXCSA K TUHEHHBIM. PelieHrne TeKCTOBBIX 3a/1a4 € MOMOIIBIO0 PAlIMOHAIBHBIX YPaBHEHUH.

VYpaBHeHue c JByMsl IepeMeHHbIMHU. ['paduk ypaBHeHus ¢ OByMs nepeMeHHbIMU. JluneiHoe
ypaBHEHHUE C ABYMs NIEPEMEHHBIMH U €ro Ipaduk.

Cucrembl ypaBHEHHHl ¢ JByMs TmiepeMeHHbIMHU. ['paduueckuii MeTon pemieHus CUCTEMbI
ypaBHEHUN C JABYMSI MEpeMEHHbIMHU. PeleHue cucrteM ypaBHEHHH METOJOM MOJCTAHOBKU H
cnoxeHus. Cucrema AByX ypaBHEHHUH C IByMs IEPEMEHHBIMU KaK MOJI€b PEAIbHON CUTYallUH.

DyHKUUH

Yucnoevie pynkyuu

@OyHKIMOHANbHBIE 3aBUCUMOCTH MEX1y BednduHamu. IloHstne ¢yHKuu. DYHKIOUS Kak
MaTeMaTuyeckass MOJIeNIb peajbHoro mpouecca. OO6nacTb ompefeneHus U oO0NacTh 3HAYEHUS
¢ynkuuu. CnocoOsl 3afanus ¢pyHkuuu. ['paduk pyHkImu.

JIuneitHas QyHKUMA, ee CBOMCTBA U rpaduKH.

7 kaacc TEOMETPUS

Mecrto npeamera B ¢geepajbHOM 0a3UCHOM YUeOHOM ILJIaHe

Cornacao ¢denepanpbHoMy 0Oa3ucHOMY ydeOHOMY (00pa3oBaTeNbHOMY) IUIaHY JUIsi 00pa30BaTEIbHBIX
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yupexnaenuil Poccuiickoit ®enepaiuu Ha U3ydyeHUE T€OMETpUU B 7 Kiacce OTBOAUTCS He MeHee 50 roJoBBIX
4acoB U3 pacyera 2 4yacoB B HEJEIIO.
Pabouas nporpamma paccuntana Ha 68 y4eOHBIX 4yacoB (2 yaca B HEJENIO0).

.JIH‘!HOCTHbIe, MeTaNpeAMETHBIC M IPEAMETHDBIC PE3YJAbTAThl OCBOCHHUA COACPKAHUA Kypca

[IporpaMma obecrieynBaeT TOCTHKEHHUE CIEAYIOIIUX PE3yIbTaTOB:
JIUYHOCIHbIE:

1) ¢opMupoBaHKE OTBETCTBEHHOI'O OTHOIICHHS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH OOYYarolmMxcs K
CaMOpa3BUTHIO W C€aMOOOpa30BaHWIO HAa OCHOBE MOTHBAallMM K OOYYEHHMIO W TO3HAHHUIO, BBIOOpPY
nanpHelero oOpa3oBaHusi Ha 0a3e OpPHUEHTUPOBKM B Mupe npodeccuié u mpodeccroHaIbHBIX
MPEANOYTEHUH, OCO3HAHHOMY IOCTPOCHUIO MHIMBHIYaJIbHOW 00Opa3oBaTeNbHONW TPACKTOPUHU C YUETOM
yCTOﬁ‘IHBLIX TO3HABATCIIBHBIX MHTCPECOB,

2) (dopMHUpOBaHHE IEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAyK{ U 0OIIeCTBEHHON TIPAKTHKHY,

3) dopmMupoBaHKEe KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIEHUH W COTPYAHHUYECTBE CO CBEPCTHHKAMH,
CTapUIMMHM W MIIQJIIIMMHA B 00OpPa30BaTENIbHOM, OOIIECTBEHHO ITOJIC3HOM, Y4eOHO-HUCCIIEI0BATEIbCKOM,
TBOPYECKOW U JIPYTUX BUAAX JIEATEIbHOCTH;

4) yMeHHE SCHO, TOUYHO, TPAMOTHO M3JIaraTh CBOM MBICIIA B YCTHOIH M MMCHbMEHHOW PEYH, IIOHUMATh CMBICIT
IIOCTABJIEHHOH 3aJ1a4y, BBICTPAUBaTh apryMEHTALUIO, IPUBOAUTH IIPUMEPHI U KOHTPIIPUMEDSI;

5) KPUTUYHOCTb MBINIJICHHA, YMCHUE PACIIO3HABATH JIOTUYCCKN HEKOPPEKTHBIC BBLICKA3bIBAHUA, OTJIMYATh
THITOTE3Y OT (haKTa;

6) KpCaTUBHOCTHh MBINUICHUA, WHUIOWATHBA, HAXOAYUBOCTb, AKTUBHOCTHL IIpHU PCIICHUU TI'€COMCTPUUCCKUX
3ajad;

7) yMeHHEe KOHTPOIUPOBATH MPOIECC U PE3YJIbTaT yIeOHOW MaTeMaTHIECKOM IeITeTbHOCTH,

8) CHocoOHOCTh K OSMOI[MOHAJIBHOMY BOCIPHSITHIO MaTeMaTHYeCKMX OOBEKTOB, 3ajiad, peIIeHHil,
paccyKIeHui;

Memanpeomemnoie:

1) yMmeHHe caMOCTOSTENIbHO IUIAHUPOBATh aJbTEPHATUBHBIC ITyTH JTOCTHKEHUSI Leseil, 0CO3HAHHO BBIOMPATH
Hanbosee 3¢ heKTUBHBIC CITOCOOBI PEIIcHHs YIeOHBIX W MTO3HABATEILHBIX 3a/1a4;

2) yMEHHE OCYIIECTBIISITh KOHTPOJIb IO PE3YyNbTAaTy M IO CIOCOOY ACHCTBHS Ha YPOBHE IPOU3BOJIBHOIO
BHUMAaHUS U BHOCUTh HEOOXOZIMMble KOPPEKTUBBI;

3) yMeHHME aJeKBaTHO OLICHMBATh NPABHIBHOCTh WM OIIMOOYHOCTH BBINOJHEHUsS y4eOHOH 3amaum, e
O00BEKTUBHYIO TPYIHOCTb U COOCTBEHHBIE BO3MOXKHOCTH €€ PEeLICHNUS;

4) 0CO3HAHHOE BJIAJICHHE JIOTHYECKUMH JICHCTBUSMU ONPEACICHUS MOHSITHH, 000OIICHNUS, YCTaHOBIICHUS
aHAJIOTUH, KIacCU(pUKALMM HAa OCHOBE CaMOCTOATENBHOIO BbIOOpa OCHOBAaHMH M  KPHUTEPUEB,
YCTaHOBJICHUS POJOBBIX CBSI3EH;

5) yMmeHHe yCTaHaBIMBATh IPUYMHHO-CICACTBEHHBIC CBSI3H, CTPOUTH JIOTHYECKOE paCCyXICHHE,
YMO3aKJII0ueHHE (MHAYKTUBHOE, JETYKTUBHOE U 110 aHAJIOTHH ) U BBIBOJIBL;

6) ymeHHe co3aBaTh, IPUMEHATH U IPEoOPa30BHIBATH 3HAKOBO-CHMBOJIMYECKUE CPEICTBA, MOJCIH U CXEMBI
IUIsl peleHns y4eOHBIX U I03HABATeIbHbIX 3a/1a4;

7) yMeHHE OpraHH30BBIBaTh y4eOHOE COTPYIHHYECTBO U COBMECTHYIO JACITENBHOCTH C YYHUTENEM H
CBEPCTHUKAMU: OIIPEENATh IeNH, PaclpenensTs GYHKIINN U POIH YIaCTHUKOB, 00IIHe crioco0y padoTh;
yMeHHe paboTaTh B TpyIIe: HAXOAWTh oOINee pelleHne W pa3peniaTh KOH(MIUKTHI Ha OCHOBE
COrJacoBaHMs MO3MLIMK U ydeTa MHTEPECOB; CIyllaTh HapTHEPa; (popMynHpoBaTh, apryMEHTHPOBATh U
OTCTanBaTh CBOE MHEHHUE;

8) ¢dopmupoBanue U pa3BuTHE YUeOHOH H OOIICMOIB30BATEIBLCKON KOMIIETEHTHOCTH B  00IacTH
WCIONB30BaHM HH()OPMAITMOHHO-KOMMYHHKAITMOHHBIX TexHonmoru# (MKT-komnerenTHOCTH);

9) mnepBOHAYaJbHBIC MPEACTABICHHUS 00 UACSIX M O METO/IaX MAaTEMATHKH KaK YHHBEPCAIBHOM SI3bIKE HAYKU
U TEXHUKH, O CPEJICTBE MOACITMPOBAHUS SIBIICHUH U NPOLIECCOB;

10) ymeHue BUACTh MATEMATHUYECKYIO 3a/1a4y B KOHTEKCTE MPOOIEMHOM CHUTYyallld B IPYTUX JAUCHHUIUIMHAX, B
OKpYXXAaroIlel KU3HH;

11) ymeHne HaxoQuTh B PpA3MMYHBIX HCTOYHUKAX HMH(POPMAIMIO, HEOOXOJUMYIO JUIs  PEIICHUS
MaTeMaTHYECKUX MpoOieM, W MPeACTaBIATh €€ B MOHSATHOW (opMe; NPUHUMAThH PEIICHHE B YCIOBHUSX
HEMOJHON U W30BITOYHOMN, TOUHOW U BEPOSITHOCTHON MH(OPMAIINH;

12) ymeHue OHUMATh U MCIIOJIb30BaTh MATEMAaTHIECKUE CPEACTBA HATIISIHOCTH (PUCYHKH, YEPTEKH, CXEMBbI
U Ap.) U WITIOCTPALUK, UHTEPIIPETAluY, apTyMEHTAIUH;

13) ymeHue BBIIBUraTh TUIIOTE3bI P PEIICHUH Y4eOHBIX 3a/1a4 ¥ TOHMMATh HEOOXOAUMOCTh MX IPOBEPKHU;
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14) ymeHuEe TPUMEHATh HMHAYKTUBHBIE M JICIYKTHBHBIC CIIOCOOBI PACCYXICHUH, BUJICTh pa3lIUYHbBIC
CTpaTeruu pelieHns 3aaau;

15) noHMMaHue CYIIHOCTH aJITOPUTMUYECKUX NPEANHUCAHUI M YMEHHE NeHCTBOBATh B COOTBETCTBHUHU C
MPEATIOKEHHBIM AITOPUTMOM;

16) ymMeHHE CaMOCTOSITEILHO CTaBHTh LIEIH, BBHIOMpPATh W CO31aBaTh ITOPUTMBI JUIS PEUICHHS Y4eOHBIX
MaTeMaTHYECKUX MPOOIIeM;

17) ymMeHHe TUIAaHMPOBAaTh W  OCYLICCTBISTH JCITEIBHOCTh, HANPABICHHYIO Ha pEIICHWE 3aj1ad
HCCIIEIOBATEIILCKOTO XapaKTepa;
npeomemnuole:

1) oBnaneHure 6a30BBIM MOHATHUIHHBIM aIlllIAPaTOM MO OCHOBHBIM pa3JieiiaM COJCp)KaHMUs; MPEICTaBICHHE 00
OCHOBHBIX HM3YYaeMbIX MOHATHAX (UMCIIO, TeoMeTphuecKas (Urypa) Kak BaKHEHINIMX MaTEeMaTHYECKHX
MOJIETISIX, TIO3BOJISIIOIINX ONMUCHIBATH M U3y4aTh pPeaslbHbIC MPOLIECCH U SIBICHUS;

2) yMmeHue pabotaTh C TEOMETPUYECKAM TEKCTOM (aHaJM3MPOBATh, H3BJIEKATh HEOOXOAUMYIO
WH(POPMAIMIO), TOYHO M TPaMOTHO BBIPAKATh CBOM MBICIM B YCTHOM M THChMEHHOW pedyd C
MPUMEHEHHUEM MAaTeMaTHYeCKOH TEPMHUHOJIOTMM W CHMBOJHKH, WCIOIb30BAaTh pa3IMYHbIC S3bIKH
MaTeMaTHKH, MTPOBOANUTH KIacCU(PHUKAINH, JIOTHUECKAE O0OCHOBAHMUSI, JJOKA3aTeIbCTBA MAaTEMAaTHUECKUX
YTBEPKIACHUH;

3) oBiajacHUE HABBIKAMU YCTHBIX, THCbMEHHBIX, HHCTPYMEHTAIbHBIX BHIYMCICHUIA;

4) oBnaJicHWE TEOMETPUYECCKHM SI3BIKOM, YMEHHE HCIOJNb30BaTh €ro Ui OMUCAHUS TPEIMETOB
OKpYXKarolero MHpa, pa3BHTHUE MPOCTPAHCTBEHHBIX IPENCTaBICHUH W HM300pa3UTENbHBIX YMEHHIA,
npuoOpeTeHn e HABBIKOB TE€OMETPUIECKUX TTOCTPOCHHIA;

5) ycBOEHHE CHCTEMAaTHYECKUX 3HAHHI O TUIOCKHMX (UIypax M UX CBOMCTBAX, a TAK)KE Ha HATJISJTHOM YPOBHE
— 0 TPOCTEHINNX MPOCTPAHCTBEHHBIX TENAX, YMEHUE NMPUMEHSATh CHCTEMAaTUYeCKHE 3HAHHS O HHUX JUIS
pelleHNs] TEOMETPUIECKUX U MPAKTHYECKUX 3a]1a4;

6) yMeHHMe H3MEpATh JJIMHBI OTPE3KOB, BEJIMYHMHBI YIJIOB, HCIOJIB30BaTh (DOPMYJBI JUIS HAXOXKICHHS
MEPUMETPOB TEOMETPHUUECKUX QUTYp (TPEYrONIbHUKA);

7) yMeHHE MPHUMEHSATh W3YYCHHBIC MOHSATHS, PE3YJIbTAThl, METOMbI JUIS DEIICHUS 3a7ad MPaKTHYECKOro
XapakTepa W 3aJad M3 CMEXKHBIX JUCIHIUIMH C HCHONb30BaHHE TNPH HEOOXOIMMOCTH CHPaBOYHBIX
MaTepHaloB, KalbKyJIsITOpa, KOMITBIOTEPA.

OcHoBHoOe cojiepKaHne Kypca

Harasinnasn reomerpusi. HarnsjHele TpencTaBlieHHs O NPOCTPAHCTBEHHBIX —(QHUTYypax: Kyo,
napaJuiesenuies, mpu3Ma, MupaMua, map, cepa, KOHYC, IIITHHIP.

I'eomerpuueckne ¢purypbl. ['comerpudeckne Gurypsl m Tena. PaBeHCTBO B reomerpuu. Ilpsmbie u
yrabl. Todka, mpsiMasi, TNIOCKOCTh. OTpe3ok, Jiyd. Yroiu. Bumer yrios. [Ipsmoit yrom. OcTpble U TyIbIE YIJIHL.
BeprtukanbHbie U CMEXHBIE YTIIbl. buccekTpuca yria.

[TapannenbHble U nepecekaromuecs npsiMole. IlepneHauKyIapHbIE NpsSMbIE. Y TBEPKACHUE O CBOMCTBE
IBYX TIPSIMBIX, TTEPIIEHANKYIAPHBIX K TpeTheil. Teopema o mepreHauKymspe K mpsaMoii. [Ipu3Haky mapamienbHbIX
MIPSIMBIX.

Tpeyronpuuk. IlpsMoyronbHBIE, OCTPOYrOIbHBIE W TYNOYTOJNBHBIE TPEYroNbHUKH. BpicoTa, Menmana,
OmccekTprca TpeyroibHUKAa. PaBHOOENpPEHHBIE W PABHOCTOPOHHUE TPEYTONBHHUKH, CBOMCTBA W TPU3HAKH
paBHOOENIPEHHOTO TpeyroibHUKA. llpu3Haku paBeHCTBa TPEYrOJIBHUKOB. HepaBeHCTBO Tpeyr ombHUKA.
CoOoTHOIIIEHHS MEX]Ty CTOPOHAMH U yTJIaMH TPEYTONBHUKA.

CymMma yT7I0B TpeyrolbHUKA. BHENIHNE YTIIbl TPEYTObHAKA.

OxkpyxHOCTh U KpyT. LleHTp, panuyc, tuaMeTp, Xopaa.

I'eomerpudaeckue nmpeodpazoBanus. [loHsaTHE 0 paBeHCTBE PUTY.

[TocTpoenust ¢ moMomplo HUPKYIsS W JduHelkn. OCHOBHBIE 3a7add Ha TIOCTPOEHHWE: JEeNIeHHE OTpe3Ka
TIOTI0JIaM; TIOCTPOEHWE YT, PaBHOTO NAaHHOMY; MOCTPOEHHE TPEYrodbHUKA IO TPEM CTOPOHAM; IOCTPOCHHUE
TIEPIICHANKYISIpa K MPSMOI; TIOCTPOEHHUE OUCCEKTPHCHI yTia.

Pemenvie 3ama4y Ha BEIUMCIIEHHUE, OKA3aTENECTBO M MTOCTPOSHUE C UCIOIb30BAHUEM CBOWCTB M3YYEHHBIX
¢buryp (TpeyroiapHUKA).

HN3mepenne reomeTpuyeckux Beau4uH. J[mmHa orpeska. PaccTosHue or Touku 1o npsimoid. Paccrosinue
MKy TapajuiebHBIMA TIPSIMBIMH.

[lepumeTp TpeyronbpHHKA.

I'panycHas mepa yria.

Pemmenvie 3a1a4 Ha BBIYKMCIICHHE U JIOKA3aTEIIBCTBO C UCIIOIB30BAHIE U3YYEHHBIX (POPMYIL.

TeopeTnko-MHOKeCTBEHHbIE MOHATHS. MHOXECTBO. JJeMEHT MHOXECTBA. 3aJlaHHe MHOXXECTB
TepEeYrCICHINEM DJIIEMEHTOB, XapaKTepucTHIeckuM cBorcTBOM. IlommHoxecTBo. OOBbenMHEHNE U TIepeceueHUe
MHOECTB.
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JJIeMeHTbl JIOTHKH. Onpez[eneHI/Ie. AKkcHoMBI U TCOPCMBIL. IIOKa3aTCJ'H>CTBO. ﬂOKa3aTCJ'IBCTBO oT

npotuBHOro. Teopema, oOpaTHas naHHoH. [Ipumep U KoHTpIIpUMED.

IlonsaTue o PaBHOCUJIBHOCTH, CJICAOBAHUMU, yl'[OTpe6J'IeHI/IC JJOrM4YC€CKUX CBA3OK eciu..., mo..., 6 mom u

MOJIbKO 6 mom ciydae, JTOTUYCCKUEC CBA3KU U, UJIU.

FeOMeTpI/IH B HCTOPHYECKOM pPasBHUTHUMU. Bo3nukHoBeHHE rCOMCTpPpUHN U3 MPAKTUKU. Or 3EMJIEMEPUS K

reoMCTpHuu. «Hauamnay EBK.]'II/IIla. I/ICTOpI/Iﬂ IIATOro 1mocTyJiarta.

I[Inanupyemble pe3yJbTaThl H3YUeHHUsI
Kypca reoMeTpus B 7 Kj1acce

Bpe3yﬂbmame Uu3yyenusa mamemamuku Yy4eHuK 00J15iceH

3HAThH/TIOHUMATD:

CYILIECTBO IOHATHSI MAaTEMATUYECKOI O JOKA3aTENbCTBA; IPUMEPHI I0KA3ATENbCTB;
CYILIECTBO IIOHATHSI AJITOPUTMA; IIPUMEPBI AITOPUTMOB;

KaK HUCIONB3YIOTCS MaTeMaTHyeckue (GpopMysbl, ypaBHEHUS W HEPaBEHCTBA; MPUMEPHI X MPUMEHEHHS
JUISl pELIEHHs] MaTEMATUYECKUX U IIPAKTUYECKUX 3a/aY;

KaK MaTeMaTHUYECKH OMpeleieHHble (QYHKIUH MOTYT ONWCHIBATH peajibHbIE 3aBHCUMOCTH; IPHBOIUTH
HPUMEPBI TAKOT'O ONHCAHMUS;

KaK TIOTPEOHOCTH MPAKTUKU MPHUBEIH MAaTEMATHIECKYI0 HAyKy K HEOOXOJAMMOCTH PACIIMPEHUS TTOHATHUS
yuCna;

KakuM 00pa3oM IeOMETpHs BO3HHKIIA M3 MPAKTHUECKHUX 33/1a4 3eMJIEMEpHs; IPUMEPBI TEOMETPHUUECKIX
00BEKTOB U YTBEPXKJCHUH O HUX, BaXKHBIX JUISI IPAKTHKY;

CMBICII MJI€aIN3allii, MO3BOJIAIOIIECH pelaTh 3aJadyd pealbHOM JEMCTBUTEIBHOCTH MAaTEMaTHYECKUMU
METOJIaMH, IPAMEPHI OIIMOOK, BOSHUKAIOIMINX MPH WeaN3alliy;

I'eomerpus
yMeTh:
MOJIb30BATHCS SI3BIKOM T€OMETPHUH IS OITUCAHUS IIPEIMETOB OKPYKAIOIIEro MUPA;
pacro3HaBaTh TeoMeTpHUecKre QUTYPHI, pa3IHyaTh UX B3AUMHOE PACTION0KCHHE;
n300paxaTh TeOMeTpUIecKie (GUTYPHL, BBITOIHATH YePTEKHU 0 YCIIOBHIO 3a]1a4;
pacro3HaBaTh Ha YepTexKax, MOACIIX U B OKpYKarolel 00CTaHOBKE OCHOBHBIE TPOCTPAHCTBEHHBIE TENA,
M300pakaTh UX;
B MPOCTEUIINX CIIydasx CTPOUTH CEUEHHS  Pa3BEPTKU MPOCTPAHCTBEHHBIX TEI;
HaXOAWUTh CTOPOHBI, YTIIbI M IEPUMETPHI TPEYTOILHUKOB, JITHHBI JIOMAaHbIX;
pemaTts reoMeTpudecKre 3aauu, OMUPasch Ha N3YYEHHBIE CBOICTBA (YUTYP M OTHOMICHUH MEXIY HUMH,
MIPUMEHSS JOMOTHUTEIbHBIE TIOCTPOSHHUSI, alredpandecKuii anmapar;
MPOBOIUTH JOKa3aTelIbHBIE PACCYKISHHWS TPU PEIIeHWHd 3a1ad, HWCIOJb3yS W3BECTHBIE TEOPEMBI,
00HapyKHBasi BO3MOXKHOCTH TSI X UCIIOJIB30BAHHUS;
pemaTe IpocTelIre TUTAaHUMETPUIECKHE 3a1a4YH B IPOCTPAHCTBE;

HCIMOJIL30BAaTh MNPHOOpPeTeHHbIe 3HAHUS M YMeEHHS B NPaKTHYeCKOH JesTeJIbHOCTH M
MOBCEAHEBHOM JKM3HHU JIJIA:

OITMCAHUS PEaNbHBIX CUTYAINH Ha SI3bIKE TEOMETPHUH;

pacdeToB, BKIIIOUYAIOIINX MpocTeiime hopMyIbl;

pelIeHus] MPaKTHYECKUX 3aJ]1ad, CBSI3aHHBIX C HAXOXKJIEHHEM T'€OMETPHYECKUX BEIWYUH (HCIONB3YS MPH
HEOOXOAMMOCTH CITPABOYHHUKHU M TEXHUIECKHE CPEICTBA);

MTOCTPOEHUH TEeOMETPUUIECKUMHI HHCTPYMEHTaMu (JINHEHKa, YTONbHUK, TUPKYIh, TPAHCIIOPTHP).

B pesynprare n3ydeHus Kypca reOMETpUH B 7 KJlacce YUEHUK:

«Hazcnaouas zeomempusny

HAay4YUTCA:

pacro3HaBaTh Ha YepTeKax, pUCYHKaX, MOACIAX U B OKPYKaloOIIeM MHpPE INIOCKUE U IIPOCTPAHCTBEHHBIE
reoMerpudeckrie Gpurypsl (Touka, nmpsiMasi, OTPE30K, JIyd, Yrol, TPEYroJbHUK, OKPYXHOCTb, mmap, cdepa,
napajuiesenunes, MMpaMuaa 1 1p.);

pacno3HaBaTh BU/BI YIIIOB, BUABI TPEYTONbHUKOB;
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ONpENeNsITh MO 4YepTeky (Urypsl e€ mapameTphl (IUIMHA OTpe3Ka, rpaxycHas Mepa yria, 3JEMEHTHI
TpEyroJbHHUKA, IEPUMETP TPEYTOJIbHUKA U T.J.);

pacmo3HaBaTh pa3BepTKH Kyba, MPsIMOYTOJBHOTO Mapauiefenuiea, MPaBUiIbHON MUPaMUIbl, HUIXHAPA
U KOHYCa;

MOJIYyYUT BO3MOXHOCTb UCROIB306AMb npuoﬁpemennbte 3HAHUA U YMEHUA 6 npakmultea(oﬁ oesamenvHOCmU U
HO6CEOHEBHOIL HCUZHU OIS

er'Iy6J'I6HI/I$I n paBBI/ITI/Iﬂ HpeI[CTaBJ'ICHI/Iﬁ O IINIOCKHUX H HpOCTpaHCTBCHHBIX T COMCTpI/IIIeCKI/IX (bI/IpraX
(Touka, mpsiMasi, OTPE30K, Jy4, YToJl, TPEYTOJIbHUK, OKPYKHOCTb, Iap, chepa, napauienenunes, Ipu3Ma
v JIp.);

HpI/IMeHeHI/Iﬂ IIOHATUA paSBCpTKI/I JUJIS1 BBITIOJTHECHU ST HpaKTI/I‘ICCKI/IX pvaC’TOB.

«I'eomempuueckue guzypor»

HaY4MTCSL:

[IOJIB30BAThCSL SI3BIKOM TI'E€OMETPUM Il ONMCAHUS IPEIMETOB OKPYXKAIOLIEro MHpPa U UX B3aUMHOIO
PaCIONOXKEHHUS;

pacro3HaBaTh 1 H300pa)xxaTh Ha YePTEKaX U PUCYHKAX TeOMETpHUECcKUe (QUTYPhI U MX KOH(PUTYpAIUH;
HAXOJIUTh 3HAYEHUS JUIMH JIMHEHHBIX 3JIEMEHTOB (PUTYp M MX OTHOLICHUS, TPaAycHYI0 Mepy yriioB oT 0

110 1800, MIPUMEHSIS OTIpe/eNIeHNs], CBOMCTBA U MPU3HAKKM (DUTYpP M MX 3JIEMEHTOB, OTHOILICHUS (HUTYD
(paBEHCTBO, CpaBHEHUE);

pemarh 3a/laud Ha J0Ka3aTeNbCTBO, ONMHMpasCh HAa M3y4YEeHHBbIE CBOMCTBA (UTYp W OTHONICHWH MEKIY
HHUMM U [IPUMEHSS U3YYEHHBIE METO/IbI 0OKa3aTENbCTB;

peuaTh NpocTEHIINE 3a/1a4l HA TIOCTPOEHUE, IPUMEHSIS1 OCHOBHBIE aJITOPUTMBbI IOCTPOEHHUSI € TIOMOILBIO
LUPKYJIA U JIMHEUKY;

penaTh IpOCTENIINE IIIAHUMETPUYECKUE 3a/1a4U B IIPOCTPAHCTBE;

MOJIYYUT BO3MOYKHOCTh UCHOb306ANb NPUOOPEMEHHbIE 3HAHUSL U YMEHUA 6 NPAKMUYUECKOU 0estmebHOCmU U
HOGCEOHEEH O JHCU3HU OJI5L:

OBNIAZICHUSI METOJAaMU DEIIeHUs 3a7ad Ha BBIYMCICHHS W JI0KAa3aTeIhCTBA: METOAOM OT MPOTHUBHOTO,
METOJIOM Iiepedopa BapuaHTOB;

MIPUOOPETEeHNS OIBITa MPUMEHEHHUS are0panyecKoro anmapara mpu pelieHuu TeOMEeTPUIECKUX 3a/1aY;
OBIIAZICHUSI TPATUIIMOHHON CXEMOH pEIIeHHs 3aJad Ha MOCTPOEHHE C TOMOIIBI0 IHUPKYIS U JIMHEHKH:
aHaJIM3, IOCTPOCHUE, JOKA3aTENbCTBO U UCCIIEIOBAHNE;

MPUOOpPETEeHNsT ONBITa MCCIENOBAHUS CBOMCTB IUIAHUMETPHYECKUX (PHUTYp C TIOMOIIHI0 KOMITBIOTEPHBIX
Mporpamm.

«Hwnepeuue ceomempudecKux 6ejiuiun)

Hay4IHUTCS:

HCIIOJIB30BAaTh CBONMCTBA U3MEPEHMS [UIMH U YITIOB IIPU PEIICHUH 3aJa4d Ha HAXOXAEHHUE AJIHHBI OTPE3Ka U
CpagyCHOM MEpHI yIia;

BBIYUCIIATH JUIMHBI IMHEHHBIX 2JIEMEHTOB TPEYTOJIBHUKA U UX YIJIBL;

BBIUUCIIATH [IEPUMETPBI TPEYTOJIbHUKOB,;

pemiath 3aJadd Ha JI0KA3aTENbCTBO C HCIIOJNIB30BAaHMEM IPU3HAKOB PABEHCTBA TPEYTrOJIbHUKOB H
MIPU3HAKOB MAPAJUIEILHOCTH MPAMBIX;

pelaTh NpakTHYeCKue 3a7ayl, CBA3aHHBIC C HAXOXKICHUEM T€OMETPHUYECKHX BEIWYHMH (HCIONb3Ys MPH
HEOOXOIMMOCTH CIIPAaBOYHUKU M TEXHUUECKHUE CPEACTBA);

IOJIY4YUT BO3MOXHOCTb UCROIB306aAMb npuoépemennbte 3HAHUA U YMEHUA 6 npaxmuuecxoﬁ
0esamenbHOCHU U NOBCEOHEBGHOU HCUZHU OIS

BBIYMCIICHNS TPaLyCHBIX MEp YIJIOB TPEYrOIbHUKA U IEPUMETPOB TPEYT OJIbHUKOB;
MpHOOpETEeHNs ONbITa IPUMEHEHUS aredpanyecKoro anmnapaTa Ipy peleHny 3a1a4 Ha BHIYMCIICHHE.

No Tema KonnaecTBo yacoB
1 HavaipHbIie TeoMeTprdecKre CBeIeHUs 10
2 | TpeyronsHUKH 17
3 | IlapayenbHble npsiMble 13
4 COOTHOIIIEHHSI M@Ky CTOPOHAMH U yIJIAMU TPEYTOIbHUKA 18

25



5

| TlosTopenue. Pemenne 3amau 12

HUTOro 68

S KVIACC AJITEBPA

Pabouas nporpamma no anredpe B 8 kiacce paccuntana Ha 102 yaca, u3 pacyera 3 4aca B HEZEIIIO.

YV
PeryﬂﬂTHB]—[Ble:

— CaMOCTOSITENIBHO 0OHapydcueams U opmyauposams NpodiieMy B KIACCHONW UM MHAMBHUAYaTbHON
y9e0HOU IeATeTHbHOCTH;

— 8b1068U2AMb BEPCUU PELIEHUS MPOOJIEMBbl, 0CO3HABATh KOHEUHBIH pe3ysbTaT, BHIOMPATh CpPeCTBA
JOCTHKEHUS LIeJIN U3 IPEUI0KEHHbBIX WIH UX UCKaTh CAMOCTOSATEIBHO;

— cocmagnams (MHAUBUAYAIbHO WIN B TPYIIIE) IUIaH pelieHus: IpooOeMbl (BbINOIHEHUS TPOEKTA);
— paboTasi o MPEJI0)KEHHOMY HJIM CAMOCTOSITEIbHO COCTABIIEHHOMY IUIAHY, UCHOIb308amMb HAPSIY
C OCHOBHBIMM U JIOINOJIHUTENbHbIE CpEACTBA (CHpaBOYHAsl JIUTEpATypa, CIOXHBIE MPUOOPBHI,
KOMIIBIOTED);

— NIAHUPOBamMsb CBOIO MHAMBUAYAJIBbHYIO 00pa30BaTeIbHYIO TPACKTOPHUIO;

— CBOOOHO 10.16306aMbCsl BHIPAaOOTAaHHBIMU KPUTEPUSMHU OLIEHKU M CAMOOLIEHKH, UCXO/I U3 LIETH U
MMEIOLIUXCS KPUTEPUEB, pa3inyasi pe3yibTaT U COCOObI 1eHCTBUI;

— B XOJI€ MTPEICTaBJICHUsI POEKTa 0a8ams OYeHK) €ro pe3yabTaTaM;

— CaMOCTOSITENIbHO 0CO3Ha6amb TIPUUYMHBI CBOETO YcreXa WIM HeycleXxa U HaXOAUTh CIOCOObI
BBIXOJIa U3 CUTYallUU HEycIexa;

— yMemb oyeHums CTENEeHb YCIENIHOCTU CBOSH MHANBUAYaIbHON 00pa30BaTeIbHON A TENbHOCTH;
Cpeocmeom ghopmuposarnus peryisITUBHBIX Y'Y [l ClTy’KaT TEXHOJIOIHsI CHCTEMHO- JSSITeIbHOCTHOIO ITOAX0/a
Ha 3Tare N3y4eHus: HOBOr0 MaTepraja M TEXHOJOTHS OIIEHWBaHUs 00pa30BaTENbHBIX TOCTHKEHNN (yueOHBIX
YCIIEXOB).

Ilo3naBareibHbIE:

— aHAIU3UPOBAMb, CPABHUBAMD, KIACCUDUYUPO8amb U 000Owams HaKTHI U SBICHHUS,

— ocywecmensims CpaBHEHHUE, CEPUAIMIO U KJIACCH(UKAIINIO, CAMOCTOSITEIIHHO BBHIOMpAsi OCHOBAHUS
W KPUTEPHH JUISI YKa3aHHBIX JIOTMYECKHX OIEpaluii; CTPOUTh KIacCU(DUKAIUIO MYyTEM
JTMXOTOMHYECKOTO JeJICHUs (Ha OCHOBE OTPUIIAHUS ),

— cmpoumsb JOTHYECKH OOOCHOBAHHOE PACCYXJCHHUE, BKIIOYAIOINIEE YCTAHOBICHHE MPUYHHHO-
CIICZICTBEHHBIX CBS3CH;

— co30asamb MaTEeMaTHYECKUE MOJICIIH;

— COCTaBIISITh TE3WCHI, PA3JIMYHBIC BUIbI ITUIAHOB (TIPOCTHIX, CIOXHBIX M T.I.). [IpeoOpa3oBbiBaTh
MH(POPMAIIHIO U3 OJTHOTO BHJIA B IPYroi (TaOIHIy B TEKCT, TMarpaMmy u Ip.);

— GbIYUMBIGAMb BCE YPOBHU TEKCTOBOW MH(POPMAIIUH.

— ymembv onpedeiisimb BO3MOXKHBIE HCTOYHUKHA HEOOXOIUMBIX CBEICHUH, MPOU3BOIAUTH TOUCK
nHpOpMAIINHY, aHATH3UPOBAThH U OIICHUBATH €€ JJOCTOBEPHOCTb.

— TIOHMMAasi TO3WIIMIO JIPYroro 4YeJOBEKa, paziuyams B €ro pevd: MHEHHE (TOYKY 3peHusi),
JI0Ka3aTeNbCTBO (apryMeHThI), (DaKThl, THIIOTE3bl, AKCUOMBI, TEOPHH. J[JIsI 3TOrO CaMOCTOSTEILHO
UCIIOJBb30BaTh pPA3JIMYHbIC BHIbl YTEHHs (WU3ydaroliee, IMPOCMOTPOBOE, O3HAKOMHUTEIILHOE,
MOMCKOBOE), MPUEMBI CITYILIAHHS.

— yMemb UCNOIb306aMb KOMIBIOTEPHbIE 1 KOMMYHHKAITMOHHBIE TEXHOJIOTUU KaK HHCTPYMEHT ISt
JOCTHIKEHHS CBOMX LieJieil. YMeTh BBIOMpATh a/IeKBaTHHIE 3a]]au€ HHCTPYMEHTAbHbBIE TPOTPaMMHO-
anmapaTHbIE CPEJICTBA U CEPBUCHI.

Cpeocmeom ¢hopmuposanus To3HaBaTeNbHBIX YVY/J[ ciyxar ydeOHBIH MaTepual M MpPEXKIE BCEro
MPOLYKTHUBHBIE 3a4aHUs yueOHHUKa.

— Hcnonp3oBanne mMaTeMaTH4eCKUX 3HAHMHU U PEIICHHS PA3IMYHBIX MATEeMaTHUECKHUX 3alad M OLEHKH
MOJTY4YEHHBIX PE3YIbTATOB.

— COBOKYNTHOCTh YMEHHH 110 HCITOJIB30BAaHUIO 10Ka3aTENbHOW MaTEMAaTHUECKON PEUH.

— COBOKyNHOCTh YMEHUH 1o pabore ¢ uHpOpMauued, B TOM YHCIE U C PAa3IMYHBIMH MaTeMaTHYECKUMHU
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TEKCTaMHU.
— YMeHHus HCIOJIb30BaTh MAaTEMAaTUYECKUE CPEACTBA JUISI M3YUYEHHUS M ONUCAHUS PEANBHBIX HPOLECCOB U
SIBJICHUM.
— HezaBUCHMOCTD M KPUTUYHOCTH MBILIUICHHUS.
— Bonsg 1 HacCTOMYMBOCTH B JOCTHKECHUH I1ETIH.

KomMMmyHnkaTuBHBIE:

— CaMOCTOSITEIILHO OpeaHU308bl6ams Y1eOHOE B3aUMOICHCTBHE B TPYMIE (OMPEaSsITh OOIIHE LEH,
JIOTOBApUBATHCS JAPYT C APYTOM H T.11.);

— OTCTauBasi CBOIO TOUKY 3PEHUS, NPUBOOUNMb apeyMeHmbl, TIOATBEPKIas NX haKTaMu;

— B JIMCKYCCUU YMemb 8bl08UHYMb KOHTPAPTYMEHTHI;

— YUUTBCS KPUMUYHO OMHOCUMbCS K CBOEMY MHEHUIO, C JOCTOMHCTBOM NPU3HABAMb OIINOOYHOCTH
CBOEro MHEHHUSI (€CIIM OHO TaKOBO) M KOPPEKTHPOBATH €r0;

— MOHHUMAs TO3ULHUIO IPYroro, paziuiams B €ro peun: MHEHHUE (TOYKY 3pEHHUS), JOKa3aTeIbCTBO
(aprymeHTbl), (haKThI; TUTIOTE3bI, AKCHOMBI, TEOPHUH;

Cpeocmeom  popmupoeanusi KOMMYHUKATUBHBIX Y'Y ]I cCiy)xaT TEXHOJIOTHs TMPOOJIEMHOro OOydeHus,
opranuvsanus paGOTBI B MaJIbIX TIpyHImax, TakKXE HMCIIOIb30BAHUME Ha YpPOKaxX TEXHOJIOIMU JIMYHOCTHO-
OPMEHTHPOBAHHOTO M CHCTEMHO- IEATEILHOCTHOTO 00yUIEHHS.

JIMYHOCTHBIE TOCTHKEHUA Yuamuxcs

HCIIOJIB30BATh HpI/IO6peTeHHBIe 3HaHUA U YMCHUSA B HpaKTH‘IeCKOfI JCATCIBHOCTHU U HOBceHHeBHOﬁ KHU3HU
TS

MOACIUPOBAHUA MPAKTUICCKUX CI/ITyaHI/Iﬁ U HCCICA0BAaHUA IMOCTPOCHHBIX MO]ICHeﬁ C HCIIOJIb30BAHUEM
anmapara anredpbl

ONMCAHUS 3aBUCHUMOCTEH Mexay (QU3NYECKMMH BEINYHHAMHU COOTBETCTBYIOIIMMH (OpMyJIaMH TIpU
HCCIIC0BAHNHU HECITIOXHBIX MMPAKTUYCCKUX CHTyaHHﬁ;

WHTEpIpETay TPaQUKOB PEATbHBIX 3aBUCUMOCTEH MEX/Y BETUINHAMH.

(hopMHpOBaHKHE OTBETCTBEHHOTO OTHOLIEHUS K YUYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH 00yUYaOIIUuXCs
K CaMOpPa3BHUTHIO U caMOOOpa30BaHHMIO Ha OCHOBE MOTHBAIMKM K OOYYEHHMIO W TMO3HAHHIO, BHIOOPY
JanpHEero oopa3oBaHusi Ha 0a3e OPUEHTHPOBKH B MHUpe mpodeccuii M MpodecCHOHATBHBIX
MPEANOYTEHNUM, OCO3HAHHOMY ITOCTPOCHHUIO WHIWBHAYAIBHOW 0O0pa30BaTEbHONW TPACKTOPUHU C
y4€TOM YCTOMUYUBBIX MTO3HABATEIBHBIX HHTEPECOB

(dhopMHpOBaHKE LIETOCTHOTO MUPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTH A
HAyKH 1 00I1I€CTBEHHOM MPaKTUKU

dbopMHUpOBaHHE KOMMYHHKATUBHON KOMIETEHTHOCTH B OOUIEHMM M COTPYIJHHYECTBE CO
CBEPCTHUKAMH, CTapUIMMH U MIAAIIUMU B 00pa30BaTeNbHOM, OOIIECTBEHHO IMOJIE3HOH, y4eOHO-
HCCIIeIOBATENIbCKOW, TBOPUECKOM U APYTrUX BUJIAX JEATEIBHOCTH

YMEHHE SICHO, TOYHO, FPAMOTHO H3JaraTh CBOM MBICIHM B YCTHOHM W NMHCBMEHHOH peuyu, MOHUMATh
CMBICTT TIOCTaBJIEHHOW 3a/Jayd, BBICTPaMBaTh apryMEHTAllMI0, T[PUBOJUTH TMPUMEPbl U
KOHTPIPUMEPHI

KPUTUYHOCTh MBIIUICHHUS, YMEHHE pPAclO3HaBaTh JIOTUYECKH HEKOPPEKTHBIE BBICKA3bIBAHMUS,
OTJINYATh THIOTE3Y OT (haKTa

KpEaTUBHOCTb MBIIIJICHHS, UTHULIUATUBY, HAXOAYUBOCTh, AKTUBHOCTh IIPH PELICHUH alre0pandeckux
3aa4

yYMEHHE KOHTPOJIUPOBATH MPOIIECC U PE3YNIbTAT YUeOHON MaTeMaTUYECKOM e TEIIbHOCTH
CIOCOOHOCTh K HMOIIMOHAIILHOMY BOCIPHUSTHIO MaTeMaTHYeCKHMX OOBEKTOB, 3a/lad, pEIICHHH,
pacCy>KIEHUH.

Coaep:xanne y4e0HOro npeamMera
1.PaunonanbHbIe 1poou
PanmonansHast  npoOb. OcCHOBHOE CBOWCTBO JApoOW, cokpamieHue Apobeii. ToxaecTBeHHbIE

o K ..
npeoOpa3oBaHus palMOHAIBHBIX BhIpaskeHni. DyHKuust y = — U e€ rpaduk.
X

I.le.m;: BBIpa60TaTB YMCHHUEC BBIIIOJHATD TOKACCTBCHHDBIC npe06pa30BaHH$[ panroOHaJIbHBIX BLIpa)KeHPIfI.
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Tak kak AEHCTBHA C palMOHANBHBIMH APOOSIMU CYIIECTBEHHBIM O0Opa3oM OMUPAIOTCS Ha JIEHCTBUS C
MHOTOWIEHAMH, TO B HadaJleé TeMbl HEOOXOAMMO MOBTOPHTH C OOYYaIOUIMMHUCS MpeoOpa3oBaHMs IIEJIbIX
BBIPAKECHUM.

I'maBHOE MeCTO B JaHHOI TEME 3aHUMAIOT aJITOPUTMBI IEHCTBUI C IpOOsAMU. YUaliuecs A0JKHBI
MMOHUMATh, YTO CYMMY, Pa3HOCTh, POU3BEICHUE U YaCTHOE IpoOei BCerjja MOKHO MPEJICTABUTh B BUJIE
npo6u. [IpuoOperaeMbie B NaHHOW TEME YMCHHS BBITIONHSTH CIOXEHHE, BHIYMTAHHE, YMHOXEHUE U
JeneHue ApoOel SBISFOTCS OMOPHBIMH B TIPeoOpa3oBaHUAX JAPOOHBIX BbIpaxkeHUi. [losromy um
CIIelyeT yenuTh ocoboe BHUManue. HenenecooOpa3Ho nepexouTb K KOMOMHUPOBAHHBIM 3aJJaHUSM Ha
BCE JCHCTBUA C ApoOSIMU Mpexie, 4yeM OyayT YCBOCHBI OCHOBHBIC QJITOPUTMBI. 3ajaHUs Ha BCE
JEHCTBUS C IPOOSMHU HE TOJDKHBI OBITh U3JIUIITHE TPOMO3AKUMHU U TPYAOEMKHUMH.

[Ipu HaxOoXKACHWUW 3HAYCHUU NPOOEH MAIOTCs 3aJaHUs Ha BBIYMCICHHS C IOMOINBIO KaJIbKyisTOpa. B
JaHHOM TeMe pacIIupsIOTCS CBEICHHS O CTaTHCTUYECKHX XapaKTepUCTUKax. BBOOUTCA MOHATHE CpenHero
FapMOHHMYECKOT0 Psi/ia MOMOKUTEIbHBIX YHCEIL.

. K
WzyueHne TeMbl 3aBepIIaeTCsl pACCMOTPEHUEM CBOUCTB rpaduka QyHKINH y = —.
X

YV
KoMMmyHuKaTHUBHBIE:
Cnymarh ¥ CIbIIATh IPYT Apyra; MPEACTaBIsATh KOHKPETHOE COJEP)KaHWE M CoOOIIaTh €ro B MUCbMEHHOW U
YCTHOM (opme.
PeryasiTuBHbBIE:
[MpuHUMaTh TIO3HABATENBHYIO I€Nlb, COXPAHATH €€ MPU BBIMOJHEHWW Y4YEeOHBIX JEHCTBHM, peryIMpoBaTh BECh
Hpouecc HUX BBIITOJIHCEHUA U T-IéTKO BBIITOJIHATH Tpe6OBaHI/I$I H03HaBaTeJ'II)HOI71 3aa4u.
Ilo3HaBaTebHbIE:
BBIBOZII/ITB CJICACTBUA N3 HUMCHOIIUXCA B yCHOBI/II/I 3aJa49 JaHHBIX, yCTaHaBHI/IBaTB HpI/I‘-II/IHHO-CJ'Ie)ICTBeHHI)Ie
CBSI3H.

2.KBagpaTHble KOPHH
[Monstre 00 wppalMoHadbHBIX uuciaax. OOIIME CBeIEHUS O JICHCTBUTENBbHBIX uuciax. KeaapaTHbIi
KopeHb. [loHATHE O HaxOXAEHWM NPUONMIKEHHOTO 3HAYEeHWs KBaApaTHOro KopHs. CBoWCTBa KBaApaTHBIX
KopHei. TIpeoOpa3oBaHns BBIPaXKEHMH, COIEpKAIKMX KBaapaTHbC KOpHH. DPyHKIMS y = +/x , e cBoiicTBa u
rpaduk.

enn:

CHCTEMaTHU3HUPOBATh CBEJCHHS O PAIlMOHAIBHBIX YMCIAaX U JaTh MPEACTaBIeHNE 00 UPPAIIOHATBHBIX YHC-
JlaX, paclIMpHB TEM CaMBIM TMOHATHE O YHCJE; BHIPaOOTaTh YMEHHE BBIOIHATH MPEoOpa30BaHUS BBIPAKEHHM,
COZIEpKAIIMX KBaJIpaTHbIC KOPHH.

B nmanHOl Teme ywamuecs MOTy4arOT HavaJbHOE MpPEICTaBIICHHE O MOHATHU JeUCTBUTENBHOrO dncia. C
9TOH TENbI0 0000IIAT0TCA U3BECTHRIE 00 YJAOIIMCSI CBEJICHHSI O PAallMOHAIBHBIX YUciax. s BBeICHUS TTOHSITH
HAPPALMOHATIBHOTO YHCIIA UCIIONIB3YETCS HHTYUTUBHOE MPEICTABIECHUE O TOM, YTO KAXKJIbII OTPE30K UMEET IJINHY
U IOTOMY Ka)XKJIOM TOYKE KOOPJIMHATHOM MNpsSMOM COOTBETCTBYET HeKkoTropoe uucio. [lokaspiBaercs, 4To
CYIIECTBYIOT TOYKH, HE UMEIOIINE PAIlMOHATIHHBIX a0CIIHCC.

[Ipu BBeneHUH MOHATHS KOPHS TOJIE3HO O3HAKOMHUTH O0YYaIOIINXCSA ¢ HAXOXK/IEHHEM KOPHEH C TIOMOIIB IO
KaJIbKYJISITOpPA.

OcHOBHOE BHUMaHHE yJeNsieTcsl MOHATHI0 apu(PMETHUecKoro KBaJpPaTHOTO KOPHA U CBOWCTBaM

apu(MeTHIecKknX KBaJIpaTHBIX KOpHEH. [loKka3pIBalOTCS TEOpPEMBI O KOPHE M3 MPOW3BEACHUS W JPOOH, a TaKkKe

TOKIECTBO Va’ =|a|, xoTopele momy4aroT mnpEMeHeHHE B NPeOOPA3OBAHMAX BHIPAKCHHIA, COLEPKALIAX

KBaJIpaTHBIC KOPHU. CrennaabHOE BHEMAaHHE YACIACTCA OCBO60)K,Z[6HI/II-O OT UppallMOHAJIBHOCTH B 3HAMCHATEIIEC

a a
a2
Jb ' Vbt
I/ICHOHB3yeTCH KaK B CaMOM Kypce anre6pLI, TaK U B Kypcax FeOMeTpI/II/I, anrerLI M HaydaJl aHaJIn3a.

IMpoomkaercs pabora 1Mo pa3BUTHIO (YHKIIMOHAIBHBIX TPEICTABIIEHUI 00yJaroiuxcs. PaccMaTpuBaroTes

IpoOH B BBIPAXKEHUAX BHIA . YMeHHne npeoOpa3oBbIBaTh BBIPAXKEHUS, COJEpKALIIEe KOPHH, YacTO

dynxmus y=+/x , eé cpoiictBa u rpaduk. IIpu m3yuennn GyHKIHH y=+/x , TOKa3HIBAETCA €€ B3aMMOCBA3b C
dynkmmeit y = x4 tae x > 0.
YVI:
KoMmyHHMKaTHBHbBIE:
CaywaTh ¥ CHBIIATH APYT Jpyra; MPEACTaBIsATh KOHKPETHOE COIEpKaHWE M COOOIIaTh €ro B MHMCbMEHHOW U
yCTHOU (opme.
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PeryasiTuBHBIC:
[IpuHuMaTh TO3HABATENbHYIO LENb, COXPAHATh €€ MPU BBHIMOJTHEHHH Y4eOHBIX NEHCTBUM, PErylIupoOBaTh BECh
MPOLIECC UX BBHITIOIHEHUS U YETKO BBITOIHATH TPEOOBAaHMUS MMO3HABATEILHON 3a4a4H.
ITo3naBarejbHBIC:
BreiBomuTE cieacTBUS M3 MMEIOIIMXCS B YCJIOBHMM 33Jaud JIaHHBIX; YCTAHABIMBATh IPUYMHHO-CIIEICTBEHHBIE
CBSI3U.
3.KBanparHbie ypaBHeHUst

KBagpatHoe ypaBHenue. @opmyna KOpHEH KBaJpaTHOrO YypaBHEHHUsA. PelieHne pannoHaIBHBIX
ypaBHeHHUIl. Pemenue 3amay, NpUBOAAMIMX K KBaJpaTHBIM YpaBHEHHMSIM M MPOCTEHIINM pPaLUOHAIBHBIM
YpaBHEHUSIM.

Menn:

BBIpAa0OTaTh yMEHHS pellaTh KBaJpaTHbIE ypaBHEHUS W MPOCTEHINNE pallMOHAIbHBIC YpaBHEHUS H
MIPUMEHATH UX K PEeLIeHHIO 3a]a4.

B navane TeMbl HpPUBOAATCS MPUMEPHI PEIICHUS HEMOJHBIX KBAJAPATHBIX YpaBHEHUH. DTOT
Marepuan cucremMatusupyercs. PaccMarpuBarOTCS  anrOpuTMbl  PELICHHS HEMOJIHBIX KBaJpPaTHBIX
YPaBHEHUH Pa3IMYHOTO BUJA.

OcHOBHOE BHHMMaHHWE CJEIyeT yIeNUTh PEIICHHI0 ypaBHEeHHMH Buma ax” + bx + ¢ = 0, rie a # 0, ¢
ucrnonb3oBanueM (Qopmyibl KopHeil. B janHON Teme yuammecs 3HakoMmsTcst ¢ Qopmynamu  Buera,
BBIPAKAIOIIMMH CBSI3b MEXJY KOPHSIMH KBaJPAaTHOI'O ypaBHEHUsS U ero ko dunmenramu. OHU HCHONB3YIOTCS B
JaJbHEHNIIIEM TIpU JOKa3aTeNbCTBE TEOPEMBI O Pa3JIOKEHNUHN KBaJIPATHOTO TPEXUJIEHA Ha JINHEIHbBIE MHOKUTEIH.

VYyamiuecst oBJIaZieBalOT CIIOCOOOM pellleHus NPOOHBIX paIMOHAJIbHBIX YPaBHEHHH, KOTOPBIH COCTOUT B
TOM, 4YTO peElIeHHEe TaKUX YpaBHEHHWH CBOAMTCA K PEIIEHHUIO COOTBETCTBYIOIIMX NENbIX YPaBHEHHUH C
MTOCTIEYIOIIMM UCKITIOYEHNEM TOCTOPOHHUX KOPHEH.

N3ydenne naHHOW TeMBl MO3BOJISET CYIIECTBEHHO PACHIMPHUTH ammapar ypaBHEHHWH, HCIIOIB3YEMBIX IS
pelIeHus TEKCTOBBIX 3a7ad.

2

YV
KommyHukaTuBHBIE:
[IpencTaBasTh KOHKPETHOE COJIEpKAHUE U COOOIIATh €ro B MUCbMEHHOM U YCTHOH (opMme;
YMeTb (Ui pa3BUBaTh CIIOCOOHOCTH) C MIOMOIIIBIO BOMTPOCOB JI0OBIBATH HEIOCTAIOITYIO HH(MOPMAITHIO.
PeryssiTuBHbIe:

CraBuTh y4eOHYIO 3a7jauyy Ha OCHOBE COOTHECEHHS TOTO, UYTO Y€ M3BECTHO, YCBOEHO, U TOTO, YTO eIlé
HEU3BECTHO; CaMOCTOSITENIbHO (OPMYIUPOBATh IMO3HABATEIbHYIO LEdb M CTPOUTH JACWUCTBUSA B
COOTBETCTBUU C HEH.

Ilo3naBaTenbHbIE:

[IpoBoauTh aHaIN3 CIOCOOOB peLICHUS 3a1a4

4. HepaBeHcTBa

UuncnoBsle HepaBEHCTBA M UX cBoWcTBa. [lowieHHOE CIIOXKEHHE M YMHOXEHUE YUCJIOBBIX HEPABEHCTB.
[TorpemHoCcTs ¥ TOYHOCTH MPUONIDKEHNS. JIMHEHHBIE HEpaBEHCTBA C OMHON ITEPEMEHHON U UX CHCTEMBI.

Henn:

03HAaKOMHUThH OOY4aIOIIUXCsl C IPUMEHEHHUEM HEPaBEHCTB AT OLIEHKU 3HAYCHUH BBIPAXKEHUM, BBIPaOOTATh
YMEHUE PeLIaTh JUHEWHbIC HEPABEHCTBA C OHOM NEPEMEHHOM U UX CUCTEMBL.

CpoiicTBa YHUCIOBBIX HEPABEHCTB COCTABISAIOT Ty 0a3y, Ha KOTOPOHW OCHOBAaHO pEIIECHHE JIMHEHHBIX
HEpPaBEHCTB C ONHOW mHepeMeHHOH. TeopeMbl O MOWIEHHOM CIOKEHHH M yYMHOXXCHHUM HEPAaBEHCTB HAXOIAT
MIPUMEHEHHE TPU BBIITOJHEHUH NPOCTEHIINX YIPA)KHEHNUH Ha OLEHKY BBIPAXKEHHMI 110 MeTOAy rpaHull. Beoasrcs
MOHATHS a0comoTHOH [lorpemHocT! 1 TOYHOCTH NPUONHKEHHUS, OTHOCUTEIBHOM MOIPELIHOCTH.

YMeHusi NpoOBOAUTH IEAYKTHBHBIE PACCY)KACHHS MOIYyYalOT pa3BUTHE Kak IIpU JOKa3aTeIbCTBaX
YKa3aHHBIX TEOPEM, TaK U IPU BBHIIOIHEHUH YIIPAKHEHUH Ha JI0KA3aTeNbCTBA HEPABEHCTB.

B cBs3u c penieHHeM JMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOM HNaerTcs MOHSATUE O YHCIOBBIX
MPOMEXYTKaX, BBOIATCA COOTBETCTBYIOLIME HA3BaHUS M 00O3HAa4YeHUs. PaccMOTpeHHMIO CHCTEM HEpaBEHCTB C
OIHOH TNepeMEeHHOU MpeNIIecTBYET O3HAKOMJIEHHE OO0YYaroLIMXCsl C IMOHSTUSAMH MEpecedeHus: U 00beqUHEHUS
MHOXECTB.

[Ipu perieHnn HEpaBEHCTB HCIOIB3YIOTCSI CBOMCTBA PaBHOCHIIBHBIX HEPABEHCTB, KOTOPHIE Pa3bICHSIIOTCS
Ha KOHKpEeTHBIX mHpumepax. Ocoboe BHUMaHHE CIIEAyeT YAEIUTh OTpabOTKe YMEHHUs pelaTh NpOocTeHIIne
HEepaBeHCTBa BUja ax > b, ax < b, 0CTaHOBUBILKCH CHEHABHO Ha ciy4ae, koraa a<o.

B »10i1 Teme paccmaTpuBaeTcs TaKXKe PELIEHNE CUCTEM ABYX JIMHEHHBIX HEPABEHCTB C OHOW IEpEMEHHOM,
B YaCTHOCTHU TaKHX, KOTOPBIE 3aIICAHBI B BUJIE ABOIHBIX HEPABEHCTB.

YvyAa
KoMmyHnkaTuBHBIE:
OOMeHHMBaTBCS MHEHHMSIMM, HMOHMMATh MO3ULMIO MAapTHEPa, B TOM 4YHCIE U OTIMYHYIO OT CBOEH; 3aJaBaTh
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BOIMPOCHI, CIIyIIaTh M OTBEYAaTh HA BOMPOCH IPYruX, (HOPMYJIHPOBaTH COOCTBEHHBIC MBICIH, BBICKAa3bIBATh H
00OCHOBBIBATH CBOIO TOUKY 3PEHUSI.
PeryassiTuBHbBIE:

[InanupoBath (B COTPYAHHUYECTBE C YUYUTENEM M OJHOKIACCHHUKAMH WM CaMOCTOATENHFHO) HEoOXOANWMBIE
NEeWCTBHSI, OIEpalyy, MACHCTBOBATh IO IJIaHy; CaMOCTOSTEIbHO IJIAHMPOBAaTh HEOOXOOUMEBIE JelCTBUS,
OIlepaLUH.

ITo3HaBarejbHBIC:
AHanU3UpOBaTh YCIOBUS U TPpeOOBaHMS 3a/1a4d; MPOBOJUTH aHAJM3 CIHOCOOOB PELICHHUs 3a1a4M C TOUYKH 3pPEHUS
HX PalMOHAIM3aLUU U SKOHOMUYHOCTH.

5.CreneHb ¢ HeJbIM MOKa3aTe/ieM. )JIEMEHTHI CTATHCTUKH
CreneHb C IENbIM TIOKa3aTeleM M ee cBoiicTBa. CTaHmapTHbIM Bui uucia. HavanbHble cBepeHUs 00
OpraHW3alMy CTATUCTHYECKUX wuccienoBannii. CO0Op W TPYNNHUpPOBKA CTATUCTUYECKMX JAaHHBIX. Harmsgnoe
MpeACTaBIeHNE CTATUCTUYECKOH nHpopManuu. KpyroBsie quarpaMMsl, MOJUTOH, TUCTOTPaMMA.

].le.]'[b: BI)Ipa6OTaTI) YMEHUEC NPUMECHATH CBOMCTBA CTEIEHU C IEJIIBIM II0KAa3aTCjIEM B BBIYUCICHUAX H
npeodpa3oBaHusIX, CHOPMHUPOBATH HAYAJIBHBIC ITPESICTABICHUS O COOpPE M TPYIITUPOBKE CTATHCTUYCCKUX JaHHBIX,
WX HarIsiJHOW MHTEPIIPETAIINU.

B 310l Teme QopMyIMpYIOTCS CBOMCTBa CTENEHH C IHENbIM IOKa3aTeneM. MeToj JoKa3aTelbCTBa ITHX
CBOMCTB NOKa3bIBaeTCs Ha IMPpUMEPE YMHOKCHUA cTeneHen ¢ OAMHAKOBBIMHU OCHOBAaHHSIMH. I[aeTCH IIOHATHUE O
3aImucy 4ucjiia B CTaHAApTHOM BHJEC. HpI/IBOILﬂTCSI MIPUMEPHI NCIIOJIb30BaHUSA TaKoOM 3aIliCH B (1)I/I3I/IKe, TEXHUKE U
JPYTUX 00NacTsX 3HAHUH.

VYyamuecs TMOJydalOT HaudajdbHBIE TPEJICTaBIEHUS 00 OpraHu3aldd  CTAaTUCTUYECKUX
uccienoBaHuil. OHU 3HAKOMSTCS C TOHSTUSIMU TE€HEPAIbHOM M BHIOOPOYHONH COBOKYIHOCTH.
[IpuBonsiTCs TIpUMEpHl MPEACTABICHUS CTATUCTHYECKUX JAHHBIX B BHJAE TaONMII YacTOT |
OTHOCHTENBHBIX 4acToT. O0ydaromuMcsl MpeJyiaraloTcs 3aJaHusl Ha HAaXOXKJIEHHWE 10 TaOJIMIe 4acToT
TaKUX CTAaTUCTUYECKUX  XapaKTePUCTHK, KaK cpeaHee apudmeTHdyeckoe, MoJa, pa3Max.
PaccmarpuBaeTcss Bompoc O HarisIHON WHTEpHpETaluu cratucThudecko umHpopmarnuu. M3BecTHbIC
00yJarommMcsi  CrocoObl  HAIJISIAHOTO TPEJCTABICHUS CTATHCTHYECKUX JIAHHBIX C  IOMOIIBIO
CTOJIOYATBIX W KPYTOBBIX JUArpaMM PACIIUPSIOTCSA 3a CYET BBEJACHMS TAaKUX IMOHSATHN, KaK IMOJUTOH U
TACTOTpamMMa.

Yya

KomMmyHuKaTHBHBIE:
VYcranaBnmmBaTh paboune OTHOMICHUS; J(PQPEKTUBHO COTPYJHHYATH UM  CIHOCOOCTBOBATH MPOIYKTHBHOM
KOOTIEpaITHH.

PeryasituBHbI€:

CocTaByTh IJIAaH W TOCIEIOBATENFHOCTD JCHCTBUI, BHOCHUTH KOPPEKTHUBHI W JIOMONHEHUS B COCTaBJICHHBIE
TUTAHBI.

ITo3naBare/ibHbIC:
Breibupats Hanbonee 3¢¢eKTHBHBIE CIOCOOBI pemIeHUs 3aJadll B 3aBUCHMOCTH OT KOHKPETHBIX YCIOBHUI;
MPOBOJIMTH aHAJM3 CIOCOOOB PEIICHHS 3aJ]1a4; BOCCTAHABIMBATD MPEIMETHYIO CUTYAIUIO, OMIMCAHHYIO B 3ajaue,
nyTéM mepeOopMyITUpOBaHHS, H300paKaTh Ha CXEME TOJBKO CYIIECTBEHHYIO HH(OpPMAIINIO; aHATU3UPOBAThH
00BEKT, BBIICNSS CYIICCTBEHHBIC H HECYIIIECTBEHHBIC IIPU3HAKH.

6. IToBTOpeHue ( 6 yacos)

Henb: IloBropenue, o0oOImIeHNe W cHCcTeMAaTH3aIMs 3HAHWH, YMEHHI W HaBBIKOB 3a Kypc anreOphl 8
KJacca.

Yy
KoMmyHHKaTHBHbBIE:
ApryMeHTHUPOBATh CBOIO TOUKY 3PEHUS, CIIOPUTh M OTCTAaUBATh CBOIO IMO3ULMIO HEBPAXAECOHBIM IS ONIOHEHTOB
o0pa3oM; pa3BUBaTb yMEHHMsS MHTETPUPOBATBbCA B TIPYIIy CBEPCTHUKOB M CTPOUTh HPOLYKTUBHOE
B3aMMOJEHCTBHE CO CBEPCTHUKAMH U B3POCIIBIMHU.
PeryasiTuBHbIe:
BHocuTh HE00X0ANMBIE TOMOIHEHNS U KOPPEKTUBEI B IIJIaH U CIIOCO0 ACHCTBUS B Cllydae PacXOKICHUS ITaJIOHA,
peanbHOro JEHCTBHS U €T0 pe3ybTara.
Ilo3HaBaTesbHBIC:

Ocy1ecTBIATh CPaBHEHHUE M KJIACCU(DUKALIMIO MO 3aJaHHBIM KPUTEPHSIM.

Crpykrypa Kypca
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No Tema KonuuectBo uacos
1. BBonHoe noBTOpeHne 2
2. PanmonansHbIC 1pOOH. 23
3. KBagpaThbie kopHU. 19
4, KBanpaThsie ypaBHEHUS. 21
5. Hepagencrsa. 20
6. CreneHb ¢ LENbIM MMOKa3aTeneM. DJIeMEHThl CTATUCTHKU. 11
7. [ToBTOpenue. 6

Hroro 102
8 KJIACC
TFEOMETPUSA
YMK.

Peammsyercst nanHast pabouasi mporpamma 1o yaeOHuKy «l'eomerpust 7-9.» Yueb. mis obmeoOpa3osar.
yupexenuit/ JI.C. AranacsH, B.®. byry3os, C.b. Kagomues u ap. — M.: Ilpocsemenune, 2014., no
TeTpaau Ha medatHod ocHoBe aBTophl: JI.C. AranmacsH, B.®. byrysos, HO.A.I'mazkos, N.1.FOnuHa,
Mockpa "lIpocBemenue" 2014 1, a tak xe mocodue it yuuteneit «lloypounsie pa3pabOTKH TIO
reomeTpun. 8 kimace». MockBa, «BAKO» 2012r. [lannas nmporpamMma obOecrieunBaeT U3ydeHue Kypca
T€OMETPHUH yYAIIUMHUCS 8 Kitacca.

ean oOyuenust

OO0yueHnne MaTeMaTHKe B OCHOBHOM IITKOJIE HAIIPABJICHO Ha JOCTIKEHUE CIACAYIONTUX IICIICH:

1. B HanpaejieHuUU JItYHOCMHO20 pazeumus.

pa3BUTHE JOTMYECKOTO U KPUTUYECKOTO MBIIIEHUS, KyJIbTYPhl PEUr, CHOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

(bOpMI/IpOBaHI/Ie Y ydalmuxcs HHTeHHeKTyaHBHOﬁ YCCTHOCTH U O6’E>CKTI/IBHOCTI/I, CIIOCOOHOCTH K
IpEOJO0JICHUIO MBICIIMTCIIBHBIX CTCPEOTUIIOB, BBITCKAOIIINUX U3 O6I>II[CHHOFO OIIbITA,

BOCIIMTAHHUC KAa4YCCTB JIMYHOCTH, O66CH€‘II/IBaIOH_II/IX COLMAJIBbHYIO MOGI/IHBHOCTB, CIIOCOOHOCTE
IIPpUHKUMAaTh CaMOCTOATCIIbHBIC PCIICHU A,

(dbopMuUpOBaHHE KaYE€CTB MBIIIJICHHS, HEOOXOUMBIX JIJIS aJIalTallid B COBPEMEHHOM
HH(pOPMAITMOHHOM OOIIIECTBE;

Pa3BUTHUC UHTEPECA K MATEMATUYCCKOMY TBOPUCCTBY U MATECMATUUYCCKUX CIIOCO OHOCTE.

2. B memanpeomemnom nanpagienuu:

q)OpMI/IpOBaHI/IC HpeI[CTaBJ'IeHI/Iﬁ O MaTCMAaTHUKC KaK 4aCTH O6H.[€‘I€J'IOB€‘I€CKOI>1 KYJIBTYPBI, O
3HAYUMOCTH MAaTCMATUKH B Pa3BUTHU HHUBUJIU3allMU 1 COBPECMCHHOI'O 06H_IGCTB8.;

pa3sBUTHUC HpeI[CTaBJIeHI/Iﬁ O MaTCMATUKE KaK (I)opMe OIMMCAaHUA U METOJC ITO3HAHUA
HeﬁCTBHTeHLHOCTH, CO3JaHUC YCJIOBI/Iﬁ JJIA HpI/IO6peTCHI/I$I MEPBOHAYAJILHOI'O OIIbITA
MAaTEMaTUICCKOTO MOJACIINPOBAHUAA;

(dbopMupoBaHHE 0OITNX CIOCOOOB MHTEIIEKTYaTbHOM IESATEIBHOCTH, XapaKTEPHBIX IS
MaTEeMaTHKH U SIBJSIFOIIUXCSI OCHOBOM MO3HABATENBHOMN KYJIbTYPBI, 3HAYUMOMN TSI PA3TUIHBIX
cdep yenoBeYecKoi eI TeNbHOCTH.

3. B npeomemnom nanpaenenuu:
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e  OBJAJCHHE MAaTEMaTHUYECKUMH 3HAHUSAMHU U YMEHHUSIMH, HEOOXOIUMBIMU JUTSI TTPOI0JKEHHS
o0Oy4eHus B CTapIIe IIKOJIEe WM HHBIX 00111e00pa30BaTEIbHBIX YUPEKACHUAK, U3YUCHHS
CMEXHBIX JUCLUILINH, IPUMEHEHNS B IOBCEHEBHOM KU3HU;

e co3aaHue GpyHIaMEHTa Il MAaTEeMaTHYECKOTO pa3BUTHsI, (POPMHUPOBAHUS MEXaHU3MOB
MBIIIJIEHNS], XapaKTEPHbIX ISl MATEMAaTUYECKOU EATEIbHOCTH.

CornacHo 6a3ucHOMY ydeOHOMY IJIaHYy Ha H3ydeHHE TEOMETPUH B 8 Kilacce OTBOJIUTCS 2 Yaca B
Hepaeno, Bcero 70 yacos.

JlanHast paboyas mporpamMma peanusyercs 3a 67 ydeOHBIX YaCOB B COOTBETCTBHUH C
KaseHaapHbsiM yueOnbiM rpadpukoM MBOY Cenusanosckoit COLL va 2017-2018 y4eOunbiit ron u
Y4€TOM rOCYJapCTBEHHBIX MTPA3IHUYHBIX JHEH.

INVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS YYEBHOI'O ITIPEAMETA
[Iporpamma oOecrieunBaeT JOCTHKEHHUS CIEAYIOIIMX pe3ylbTaTOB OCBOEHHS 00pa30oBaTeNIbHOMN
MIPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHMUsL:

JAUYHOCHIHbLE:

. (bopMHUpOBaHHE OTBETCTBEHHOIO OTHOIIEHUS K YYEHHMIO, TOTOBHOCTH U CIHOCOOHOCTH
oOyuarouuxcs K caMOpa3BUTHIO M caMO0Opa30BaHUIO HA OCHOBE MOTHBALIMU K 00YYEHHUIO U TIO3HAHMIO,
BBIOOPY JajbHEiIIero oopa3oBaHus Ha 0a3e OPUEHTUPOBKU B MHpe npodeccuil u npophecCHOHaTbHBIX
MPENNOYTEHUH, 0CO3HAHHOMY MOCTPOEHUIO0 MHAMBUAYAIbHON 00pa3oBaTeNbHOM TPAEKTOPUHU C YUETOM
YCTOMYMBBIX IO3HABATEIbHBIX HHTEPECOB;

. (dbopMuUpOBaHHE TIETOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAYKH M OOIIECTBEHHOW MTPAKTUKU;
. (dbopMHpOBaHHE KOMMYHHUKATHBHOW KOMIIETCHTHOCTH H OONICHWH W COTPYTHHUYECTBE CO

CBEPCTHUKAMHM, CTapUIMMH W MIAAIMIMMU B 00pa3oBaTelIbHOM, OOIIECTBEHHO I0JIE3HOM, yueOHO-

MCCIIEI0BATENILCKOM, TBOPUECKOH 1 IPYTUX BUIAX JCIATEIHHOCTH,

. yYMEHHE SICHO, TOUHO, FPAMOTHO M3JIaraTh CBOM MBICIU B YCTHOW U MUCHbMEHHON peydr, MOHUMATh

CMBICT TIOCTaBJICHHOM 3ajauu, BICTpauBaTh ApryMEHTAIIMIO, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI;

. KPUTUYHOCTh MBIIIJICHUS,, YMEHHUE pAaclo3HaBaTh JIOTUYECKHM HEKOPPEKTHBIE BBICKA3bIBAHUA,

OTJINYATh THIOTE3Y OT (aKTa;

. KpEaTUBHOCTb  MBIIUICHUS, HWHHUIMATHBY, HAaXOMYMBOCTb, AaKTUBHOCTh TPU  pPEIICHUU

reOMEeTPUYECKUX 33/1a4;

. yYMEHHE KOHTPOJIUPOBATH MPOIECC U Pe3yIbTaT YueOHOI MaTeMaTuYeCKOM e TeNbHOCTH;

. CIOCOOHOCTh K 3MOIIMOHAJIHLHOMY BOCIPHUSATHIO MaTeMaTHYeCKUX OOBEKTOB, 3aJad, PEIICHUH,

pacCyxJIeHUI;

Memanpeomeninole:

pe2yiamugHble YHUBEPCANbHbLe YYeOHble 0elUCmBUsL:

. YMEHHE CaMOCTOSITEJIBHO IJIaHUPOBATh albTEPHATUBHBIC IMYTH AOCTHKEHHS IEJel, 0CO3HAHHO

BBIOMpaTh Hanboee A3PPEeKTUBHBIE CIIOCOOBI PEIICHHs YICOHBIX M MO3HABATEIbHBIX 33/1a4;

. YMEHHE OCYIIECTBIATh KOHTPOJIb IO pe3ylbTaTy M CHocoOy MAeWCTBUS Ha YpPOBHE

MIPOU3BOJILHOTO BHUMAHUS U BHOCUTb HEOOXOIUMbIE KOPPEKTUBHI;

. YMEHHE aJIeKBaTHO OLIEHUBAThH MPABUJIBHOCTH UM OIIMOOYHOCTD BBINOJIHEHUS Y4eOHOM 3a1auu,

ee O0OBEKTUBHYIO TPYJHOCTb U COOCTBEHHBIE BOBMOYKHOCTH €€ PEILICHUS;

. MMOHUMAaHHE CYIIHOCTH AJITOPUTMUYECKHX MPEANUCAaHUI U yMEHUE JICHCTBOBATh B COOTBETCTBUU

C TMPEJUI0KEHHBIM aJITOPUTMOM;

. YMEHHE CaMOCTOSITENIbHO CTaBUThH 1I€NM, BBHIOMpATh M CO3/1aBaTh AITOPUTMBI UL pEIICHUs

y4eOHBIX MaTeMaTHYECKHX MpoOIeM;

. YMEHHE TUIAHUPOBATh W OCYIIECTBISATH JIEATENBHOCTh, HANpPABICHHYIO Ha pelIeHHe 3a7a4

HCCIIEIOBATENICKOTO XapaKTepa;

Nno3HasamenbHule YHUBEPCAlblble VieOHble Oelticmeus:

. OCO3HAHHOE BIJIAJICHUE JIOTMUECKUMM JICHCTBUAMHU OIpENeNeHusl MOHATUH, 00001eHus,

YCTaHOBJICHHUsI aHAJIOTHH, KJIACCU(PUKALMM Ha OCHOBE CAMOCTOSITEIbHOrO BBIOOpa OCHOBAaHUM U

KPUTEPHEB, YCTAaHOBJICHHS POJOBUIOBBIX CBSI3EH;

. YMEHHUE YCTAHaBJIMBATh NMPHUUYMHHO-CIIEACTBEHHBIE CBSI3M, CTPOUTH JIOTHUECKOE DPACCYyXJEHHE,
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YMO3aKJIHOUYCHUC (I/IHIIyKTI/IBHOG, ACAYKTUBHOC U 110 aHaJIOFI/II/I) U BBIBOJHI,

. YMEHHUE CO3/1aBaTh, IPUMEHATH U IPe0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA, MOACITH
U CXEMBI JIJIsl pelIeHUs yueOHBIX U TI03HABATEIbHBIX 3a/1a4;

. dbopMHupOBaHHE W PA3BUTHE y4eOHOU M OONICTIONB30BATEIHLCKONH KOMIIETEHTHOCTH B OO0JIACTH
MCIOJIb30BaHUS MH(POPMAITMOHHO-KOMMYHHKAIIMOHHBIX TexHoJorui (MKT-koMIeTeHTHOCTH);

. (dopmMupoBaHHEe MEPBOHAYAIBHBIX MPEACTABICHUI 00 HIESX W O METOJaX MaTeMaTUKHU Kak
YHHUBEPCAIbHOM $I3bIKE HAYKH M TEXHUKH, CPEACTBE MOJEINPOBAHUS SBJICHUI U IIPOLIECCOB;

. yMEHHE BHUAETh MAaTEeMAaTHYECKYIO 3a7ady B KOHTEKCTE NpPOOJIEMHOW CHUTyallul B JpPYyrux
JTUCLMIUIMHAX, B OKPY)KAIOIIEH XKU3HU;

. YMEHHE HAaXOJIUTh B Pa3IMYHBIX HMCTOYHHKAX HHPOPMALHUIO, HEOOXOIUMYIO sl pEIICHUs

MaTeMaTHYEeCKUX MPOOJIeM, U MPEJCTABIATh €€ B MOHATHOW (popMe; MPUHUMAThH PEHICHUE B YCIOBUIX
HETIOJHOM 1 N30BITOYHOH, TOUHOW ¥ BEPOSATHOCTHON MH(OPMALIIH;

. YMEHHE TOHHMMAaTh M MCIOJIb30BaTh MaT€MAaTUYECKHE CpEACTBA HAIJISIAHOCTH (PUCYHKH,
YepTEXH, CXEMBI U JIP.) Ul WUIIOCTPALIUM, HHTEPIIPETALIUN, apTyMEHTaLlUN;

. YMEHHE BBIJBUTATh TUIIOTE3bl MPHU PELIEHUH Y4eOHBIX 3a/lad U MOHUMATh HEOOXOAMMOCTh MX
IIPOBEPKHU;

. YMEHHE NMPUMEHATh UHAYKTUBHBIE U JIEAYKTUBHBIE CIIOCOOBI pacCyX ACHUN, BUJIETh Pa3InUHbIE
CTPATETHH pPELICHUS 3a/1a4;

KOMMYHUKAMUBHbIE YHUBEPCANbHbLE YYEOHbIE 0eUCTBUSL.

. YMEHHE OpraHU30BbIBATH YU€OHOE COTPYAHUUECTBO U COBMECTHYIO JIEATENBHOCTh C YUUTEIEM U
CBEPCTHHUKAMM: ONPEIENATh ILENU, pachpelensiTh (YHKUMM M POJIM YYACTHHKOB, OOIIUE CIIOCOOBI
paboThI;

. yMeHHe paboTaTh B IpyIIe: HaXOIUTh OOIlee pelieHrue U pa3pemaTbh KOH(IUKTHI Ha OCHOBE
COTJIaCOBAHUS MO3UINH U y4eTa HHTEPECOB;

. CIIylIaTh MapTHEPA;

. (dbopMynupoBaTh, apryMEHTUPOBATh U OTCTaUBATh CBOE MHEHUE;

npeomemmbole:

IIpeaMeTHBIM pe3yJIbTATOM H3YyUeHHsI Kypca siBjisieTcs CQOPMUPOBAHHOCTD CJIEAYIOIMINX YMEHUI:
* II0JIb30BATHCSI TEOMETPUUECKUM SI3BIKOM JIJISl OTIICAHUS TIPEIMETOB OKPYKAIOIIETO MUPA;
* pacro3HaBaTh T€OMETPHUYECKUE (DUTYPBI, pa3INYaTh UX B3AUMHOE PACIIOJIOKECHHE;

* M300paxaTh reoMeTpuIecKre GUTypHI; BBITOIHATh YSPTEKHU MO YCIOBHIO 3a/1a4H; OCYIIECTBIISITh
npeoOpazoBaHus GUTyp;

® pacCiio3HaBaTb Ha YCPTEXKax, MOACIAX HU B Oprmanmeﬁ 00CTaHOBKE OCHOBHEBIE
IIPOCTPaHCTBCHHEBIC TCJIA, I/1306pa)KaTB ux;

*B HpOCTGﬁLHPIX ClIydadaX CTPOUTh CCUYCHUA U PA3BEPTKU NPOCTPAHCTBCHHLBIX TCII;

¢ MIPOBOOUTH OIICpalluv HAJl BEKTOpPAMH, BBIUUCIIATH MUIMHY U KOOPAWHATHI BEKTOPA, YIroJl MCKIAY
BCKTOpaMu;

*  BBIYUCIATH 3HAYEHUS T€OMETPUUYECKHX BEIUYMH(JUIMH, YIJIOB, IUIONIA/eH, 0OBEMOB); B TOM
gyuciae: g yrioB oT 0 go 180° ompenenars 3HaueHHs TPUTOHOMETPUUYECKHX (YHKIUHM 1O
3aJJaHHBIM 3HAYEHHSIM YIJIOB; HAXOUTh 3HAYEHUS TPUTOHOMETPUUYECKUX (PYHKIHUH 110 3HAYEHUIO
OJIHOM W3 HHMX, HaxOJUTh CTOPOHBI, YIVIBI U BBIYUCIATH IUIOIIATU TPEYTOJIbHUKOB, IUJINHBI
JIOMaHbIX, AYT OKpPYXHOCTH, IUIOIIAJEeH OCHOBHBIX TeOMeTpu4eckux ¢uryp u ¢uryp,
COCTAaBJICHHBIX U3 HUX;

¢ peuaTtb recOMCTpUICCKUC 3aauu, OITNUPaAsICh HA U3YYCHHBLIC CBOMCTBaA (I)I/Il"yp Y1 OTHOIIIEHUH
MCKIY HUMMH, IMPpUMCHSA JOIIOJITHUTCIIbHBIC IMOCTPOCHUA, anre6pa1/1qec1<1/1171 u
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TPUTOHOMETPUYECKUH aIlapar, paBujia CHMMETPUU;

* IIPOBOJUTH J0OKA3aTEIbHBIC PACCYXKICHUSA IIPU PEIICHUU 3a7a4, UCIOJIb3Yysl U3BECTHBIE TEOPEMBI,
oOHapyXH1Basi BO3SMOXKHOCTHU JJISl KX MCIIOJIb30BAHUS;

* peuarh IpocTeiilne INIAaHUMETPUYECKUE 3ajaul B IPOCTPAHCTBE.

Hcnoas3oBath l'IpHOﬁpeTeHHbIe SHAHUSI MW YMCHHUA B HpaKTI/I‘leCKOﬁ HCATCJIbHOCTH H
MOBCETHEBHOM KM3HHU IJIA:

¢ OIMCaHHA pCaibHbIX CI/ITyaHI/If/'I Ha A3bIKC TCOMCTPHU,

* pacyeToB, BKIIOYAIONINX MPOCTEHIINE TPUTOHOMETPHUYECKIE (HOPMYIIHI;
* pelLIeHUs TEOMETPUUYECKUX 33]a4 C UCII0JIb30BAaHUEM TPUTOHOMETPUHU;

* pelIeHHus IPAaKTUYECKUX 3a/1a4, CBSI3aHHBIX C HaX0XJIEHUEM T'€OMETPUYECKUX BETUYUH
(Mcnonb3ys MpU HEOOXOAUMOCTH CIIPABOYHUKH U TEXHUUECKHE CPEACTBA);

* TIOCTPOCHHUH C MOMOIIBIO0 TEOMETPHUECKUX HHCTPYMEHTOB (JIMHEHKA, yrOJbHHK, IUPKYIIb,
TPaHCIOPTHUP).

B pe3ynbpraTe u3yueHus TeOMeTpUd 00Yy4aromUNiC HAYYMTCS:

Harasignast reomerpust

1) pacmo3HaBaTh Ha 4YepTekax, PUCYHKaX, MOJEISIX M B OKPYKAOUIEM MHpE IUIOCKHE U
MIPOCTPAHCTBEHHbIE T€OMETpHUECKUEe (DUTYPBHI;

2) pacrnio3HaBaTh pa3BEPTKU KyOa, IPSIMOYrOJIbHOTO Mapajlielenunena;

3) onpenenars 1o JIMHEHHBIM pa3MepaM pa3BEPTKU QUTypHI IMHEWHbIE pa3Mephl caMoil GUTYphI U
Ha000poT;

4) BEIYHUCIATH 00BEM MPSAMOYTOIBHOTO Mapasiiesienunea.

OOyuaromuicst nOJIYYUm 803MOMHCHOCHIb:

5) esvluuciaimo  00bEMbL  NPOCMPAHCMEEHHBIX 2COMEMPUUECKUX QUeYp, COCMABIEHHBIX U3
NPAMOY20/IbHbIX NAPAJLIeNeNUNeo0s;

6) yenybumo u pazsums npedcmagieHus 0 nPOCMPAHCIBEHHBIX 2e0MEMPUUECKUX Puypax;

7) npumensimo nousmue pazeépmru sk 6bINOJHEHUsL RPAKMUYECKUX PACHEMO8.

I'eomerpuueckne purypnl

OO0yuaromuiicss HayIuTCs:

1) monb30BaThCs SI3bIKOM TE€OMETPHUM JUIsl OTMMCAaHUS IPEIMETOB OKPYKAIOIIEro MHUpa U UX
B3aMMHOI0 PACMOJIOKEHUS;

2) pacmo3HaBaThb W H300pakaTb Ha 4YepTeKaxX U PHUCYHKAX TreoMeTpuyeckue GUrypel U HX
KOH(UTYpAIINH;

3) HaXOAWUTH 3HAYECHUS JUIMH JIMHEHHBIX SJ€MEHTOB (UTYp M UX OTHOIIEHHS, IPaTyCHYIO Mepy
yriaoB oT 0 mo 180°, mpumeHsisi ompezneneHus, CBOWCTBA W NpHU3HAKU (UTYp M HX DIIEMEHTOB,
oTHOIIeHUs (Uryp (paBeHCTBO, M01001€, CAMMETPHUH, IOBOPOT, MApAIJICIbHBIN MEPEHOC);

4) onepupoBaTh ¢ Ha4YaIbHBIMU NOHITHSIMH TPUTOHOMETPHH

Y BBITIOJHATH 3JIEMEHTAapHbIE ONepaui HaJl GYHKIHUSIMH YTIIOB;

5) pemiath 3ala4d Ha J0Ka3aTeIbCTBO, OMHUPAsCh Ha M3yYCHHbIE CBOMCTBA (UTYp U OTHOILICHUHN
MEXly HUMH U IPUMEHSISI U3yUYE€HHbBIE METOIbl JOKA3aTEIbCTB;

6) pemiatb HECIOXKHBIE 3a7]aud HA MOCTPOEHUE, MPUMEHSS OCHOBHBIC ATOPUTMBI MMOCTPOCHHUS C
MTOMOIIIBIO UPKYJIS U TUHEUKH;

7) peuiaTs IpoCTeHIINe TIIAaHUMETPUUYECKUE 3a]]a4i B TPOCTPAHCTBE.

OOyuaromuiicss noIyuum 603M0OMCHOCHIb:

8) osnademv memooamu pewienus 3a0au HA SLIYUCICHUS U OOKA3AMENbCMEA: MEMOOOM Om
NPOMUBHO20, MEMOOOM NOO0OUS, MeMOOOM nepebopa 8apuaHmos U MemoooM 2eoMempuieckKux mMecm
mouvex;

9) npuobpecmu onvim npumeHeHus: aneeOPAUYECKO20 U MPULOHOMEMPULECKO20 annapama u uoet
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OBUIICEHUSL NPU PEULEeHUU 2eOMEMPULECKUX 3a0aY;

10) osrademv mpaduyuonnoil cxemou peutenus 3a0a4 Ha NOCMPOeHUe ¢ NOMOWbIO YUPKYIS U
JIUHENKU: AHANU3, NOCMpoeHue, OOKA3amelbCme0 U UCCIe008aHUe;

11) nayuumovcs pewams 3a0auu HaA NOCMPOCHUE MEMOOOM 2EOMEMPUYECKO20 MeCma MO4eK U
Memooom noooous;

12) npuobpecmu onvim ucciedo8anusi CEOUCME NIAHUMEMPUYECKUX @uUeyp ¢ NOMOWbIO
KOMNbIOMEPHBIX NPOSPAMM.

H3mepenne reoMeTpu4ecKUX BeJTUYHH

OOyuaromuiics Hay4YnuTCs:

1) ucrnosib30BaTh CBOICTBAa WM3MEpPEHHUs JIMH, IUIOMIAZEH M YIJIOB IPU PELIEHMM 3aJad Ha
HaX0XJEHUE JUIMHbI OTPE3Ka, AJIUHBI OKPY>KHOCTH, JUIMHBI 1yTH OKPYKHOCTHU, TPaJyCHOU MEpHI yIIIa;

2) BBIYMCIATH JJIMHBI JHMHEHHBIX 3JEMEHTOB (UIYp W HMX YIIIbI, UCTONB3YS (POPMYIBI JITHHBI
OKPYXHOCTH ¥ JUITMHBI IYTU OKPYKXHOCTH, POPMYIIBI IJIOMAeH GUryp;

3) BBIYMCIATH IUIOIIATU TPEYTrOJBHHUKOB, MPSMOYTOJIbHUKOB, MapajuIeIOrpaMMOB, Tpareuu,
KpPYrOB U CEKTOPOB;

4) BBIYUCIIATH TMHY OKPY>KHOCTH, JUTHHY JYTH OKPYKHOCTH;

5) pemaTh 3a1a4M Ha J0Ka3aTEIbCTBO C MCMOJIb30BaHUEM (HOPMYIT AJIMHBI OKPYKHOCTU U JUTUHBI
YT OKPYXHOCTH, (OpMYIT IIomaae puryp;

6) pemarb MNpPaKTUYECKHE 3aJaud, CBSI3aHHBIE C HAXO0XICHUEM TIEOMETPUYECKUX BEJIUYUH
(Mcnonb3ys MpU HEOOXOAUMOCTH CIIPABOYHUKHU U TEXHUUYECKUE CPEJICTBA).

OOyuarouiicst ROJIYYUm 803MOMHCHOCHIb:

7)  evluucasams  naowaou Gueyp, COCMAGNIEHHbIX U3 08YX UIU 00nee NPAMOY2O0IbHUKOS,
napannenocpammos, mpeyeoibHUKos, Kpy2a u cekmopa,

8) ewluuciambL NAOWAOU  MHOSOY2ONLHUKOS, UCHONb3YS OMHOWEHUS PAGHOBEIUKOCIU U
PABHOCOCMABNIEHHOCUL

9) npuobpecmu onvim npumeneHust aneeOPAUYECKO20 U MPULOHOMEMPULECKO20 annapama u uoet
08UIICEHUs NPU peuleHUU 3a0ay Ha 8blYUCTIeHUe NIoWadell MHO20Y20IbHUKOS.

COAEP>XAHUE YYEBHOIO NMPEAMETA

Ne | Copep:xanmne maTepuasa KoJu-Bo

8 Jac
[ToBTOpEHUe Kypca reomeTpun 7 Kiacca 2

I'naBa V. YUerbipexyrojabuuku (144)

1 | MHOroyrojabHHKU 2

2 | TlapamnenorpamMm u Tparnenus 6

3 | [Ipsmoyronsauk. Pom6. KBagpar 4

4 | Penrenue 3anau 1
Konmponvnas paboma Nel 1

I'nasa VL. ILlnomaas (14 4)

1 | Ilnomaaps MHOTOYTOJTBHUKA 2

2 | Ilnomaau napaiienorpaMMa, TpeyroJibHUKa M Tpaneru 6

3 | Teopema ITucgaropa 3

4 | Pemenue 3agau 2
Konmponvnas paooma Ne2 1

I'maBa VII. Ilono6nubIe Tpeyrojabanku (19 1)
1 | Onpenenenue nmogoOHBIX TPEYTOJIBHUKOB 2
2 | IlpusHaku nojo0us TpeyroJbHUKOB 5
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Koumponvnasn paboma Ne3 1

3 | [Ipumenenue mogoOUs K JOKA3aTEIbCTBY TEOPEM U PEIICHHUIO 3319 7
4 | CoOTHOIICHHUSI MEKY CTOPOHAMH U YTIIaMU IPSIMOYTOJIBHOTO TPEYTOJIbHUKA 3
Konmponvnas paboma No4 1

I'maBa VIII. OkpyxHocTtb (17 4)

1 | KacarenpHasi K OKpY)KHOCTH 3
2 | llenTpanbHbBIC M BOIUCAHHBIC YIIIBI 4
3 | YersIpe 3ameyaTesbHbIe TOYKH TPEYTOJIbHUKA 3
4 | BoucanHas ¥ onycaHHas OKPYKHOCTHU 4
Pemenue 3anau 2
Koumponvnasa paboma Ne 5 1
IloBTOpenue. Peienune 3agaq 4

NUTOI'O 70

9 KVIACC
AJITEBPA

ITporpaMMmsl 001I€00pa30BaTENBHBIX yUpexKaeHUi. Anrebpa. 7-9 kimaccel. /— M. «IIpocsemienue», 2014 r.
ABtopckas mporpamma o anreope FO.H. Maxkapsrues, H.I'. Munzrox u zip.

Pabouas nporpamma 1o anredpe B 9 kiiacce paccuntana Ha 102 yaca, u3 pacyera 3 yaca B HEIEIIO.

[Ipu nM3ydeHun Kypca MaTeMaTHKKA Ha 0a30BOM ypPOBHE HMPOIOJIKAIOTCS U IOJIYYalOT Pa3BUTHE COACPIKATEIbHBIC
JIUHUH:  «ApudMeTrnka», «Aaredpa», «OJEMEHTbl JIOTUKH, KOMOWHATOPHUKH, CTAaTUCTUKA M  TEOPUHU
BEPOSATHOCTEMN».

®opmuposanue YY/I:

PeryasatuBubie YY/I:
— onpedensimb LENb AATEILHOCTH HA YPOKE C IIOMOIIBIO YUUTENS U CAaMOCTOSATENBHO;
— YYHUTBCS COBMECTHO C YUUTEIIEM OOHAPYKUBATE U (hopMYauUposams yueOHyo npooiemy,
— YYWTBCS HAAHUPOGams yieOHYIO AeATeNbHOCTh Ha YPOKE;
— BbICKA3bIGAMb CBOKO BEPCUIO, IBITATHCS MIPEAIaraTh cocod €€ MpoBepKH (Ha OCHOBE MPOAYKTHBHBIX
3aJaHui B yueOHUKe);
— paboTasi 1Mo mpemIoKEeHHOMY TUTaHY, UCHOIb308aMb HEOOXOAUMEBIE cpencTBa (YIeOHIK, KOMITBIOTED U
WHCTPYMEHTHI);
— onpeodensimy yCIEIHOCTh BHIIIONHEHHS CBOETO 3a/1aHUS B IUAJIOTE C YUUTEIIEM.
CpenctBoM (hOpMHUPOBAHUS PEryISATUBHBIX AEHCTBUHN CIyKaT TEXHOIOTHS MPOOJIEMHOr0 AMAJIOra Ha 3Tare
M3y4YEHHS HOBOTO MaTepuaia U TEXHOJIOIMs OLEHUBAHUS 00pa30BaTeIbHbBIX JOCTIDKEHUN (Y4€OHBIX YCIIEXOB).

Ilo3naBareabnbie YY :
— OPHEHTHPOBATHCS B CBOCH CHCTEME 3HAHUN: NOHUMAMb, UTO HY)KHA AOMOJHUTENbHAS HH)OpMaLHs
(3HaHMA) I pereHns yaeOHOH 3a/1a4 B OMH II1ar;
— Oenamb MPEABAPUTENHHBIA 0mMOOp NCTOYHUKOB WH(OPMAIIH [T PElIeHHs YIeOHO! 3a1a4u;
— 10OBIBaTh HOBBIE 3HAHMUS: HAX0O0UMb HEOOXOIUMYI0 HH(POPMAIINIO, KaK B YIEOHHIKE, TaK U B TIPEAT0KEHHBIX
YUUTEIIEM CIIOBapsX, CIIPAaBOYHUKAX U MHTEPHET-pecypcax;
— 7100bIBaTh HOBBIE 3HAHMS: U361eKamb MH(HOPMALMIO, IPEICTABICHHYIO B Pa3HbIX GopMax (Tekct, Tabnuua,
cxema, WITIOCTpaLus U ap.);
nepepadaThIBaTh MONYYEHHYIO HHPOPMALUIO. Habniooamy u desamy CaMOCTOATENbHBIE 6b1600bl. CpelicTBOM
(hopMHpOBaHUS [TO3HABATENBHBIX JEHCTBUN CITYKHUT y4eOHBIN MaTepral U 3aJaHus yueOHHUKa,
o0ecrieunBaloLIye MEPBYIO JIMHUIO Pa3BUTHUS - YMEHHE OOBACHITH MUD.

KommyHnukarususblie YY/I:

36



— JIOHOCHUTbH CBOIO MO3HULIHUIO A0 APYTHX: 0Q)OpMIsAms CBOIO MBICIb B YCTHOW M MUCBMEHHOHN pedu (Ha YpOBHE
MPEATIOKEHUS WM HEOOIBIIOTO TEKCTa);

CIIyLIaTh ¥ MOHUMATh peudb Opyeux;,

— BBIPA3UTENBHO YUMAMb U NEPecKa3bl8ams TEKCT;

eécmynams B Oeceny Ha ypoKe U B )KU3HU;

COBMECTHO 00208apu6amuvcs 0 MpaBUIaxX OOILIEHHS U TIOBEICHNS B IIKOJIC U CIICOBATh UM;

— YUYUTHCS 6bINOIHAMb PA3NUYHBIE PO B IpyIIe (IUepa, UCTIONHUTENS, KPUTHKA).

CpenctBoM (HopMHPOBaHUSI KOMMYHHKATUBHBIX ISHCTBUH CITy>KaT TEXHOJIOTUS TPOOJIEMHOTO ANAJIOra
(moOy>kmarouMii ¥ MOIBOIAIINI TUAIIOT ), TEXHOJIOTHS MPOLYKTUBHOTO YTEHHS U OpTraHu3alus paboThl B
MaJIbIX FpyTnax.

JIMYHOCTHBIE TOCTHKEHUA yqammxcs

o HUCII0JIB30BaTh HpI/IOGpCTCHHBIC 3HaHUA U YMCHUS B HpaKTH‘ICCKOfI JACATCIIBHOCTH 1 HOBCCHHCBHOﬁ KHU3HU
TS
-MOACIINPOBAHUSA ITPAKTUUCCKUX CI/ITyaHI/Iﬁ 1 UCCJICAOBAHHNA ITOCTPOCHHBIX MO):[eHeﬁ C UCITOJIB30BAHNUEM
anmapara anredpbl
-OMHCAHUS 3aBUCUMOCTEH MKy (PU3NIECKUMH BETMUYUHAMU COOTBETCTBYIONIMMHU (HOPMYSIaMH MIPH
MCCIICIOBAHUH HECIOKHBIX MPAKTUYECKUX CUTYAIIHIA;
-MHTEpIpeTaluy rpa(uKoB PealbHbBIX 3aBHCUMOCTEN MEX/y BETUYHHAMHU.

¢ (opmupoBaHUE OTBETCTBEHHOTO OTHOUIEHHS K YI€HHIO, TOTOBHOCTH U CLIOCOOHOCTH 00Yy4YarOIInXCs
K CaMOPa3BUTHIO U CaMOOOpa30BaHUIO HA OCHOBE MOTHBAIIMH K OOYYEHHIO U MIO3HAHUIO, BEIOODY
JanbHenero oopa3oBanus Ha 6a3e OPUEHTUPOBKH B MUpe Tpodecchil u mpodeccnoHalIbHbIX
MPEeNNOYTEeHNH, 0CO3HAHHOMY ITOCTPOEHUIO MHANBUIyaIbHOM 00pa30BaTEIbHON TPAEKTOPUHU C
Y4€TOM YCTOWYHMBBIX MTO3HABATEIBHBIX HHTEPECOB

e (opmupoBaHUE IIEIIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayK{ U OOIIECTBEHHOW MPAKTHKU

e (opmupoBaHUE KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOLIEHUH U COTPYTHHUYECTBE CO
CBEPCTHUKAMH, CTAPIITUMHU U MJIQIIIMMHU B 00pa30BaTEIbHOM, 0OIIECTBEHHO MOJIE3HOH, YIeOHO-
HCCIIEIOBATENIbCKON, TBOPUYECKOM U APYrUX BUJAX NESATEIbHOCTH

® yMEHHeE SICHO, TOYHO, TPAaMOTHO M3JIaraTh CBOM MBICJIH B YCTHOW U MUCbMEHHOMN peyu, TOHUMATh
CMBICTI TIOCTaBJICHHOM 3a7]auu, BICTpauBaTh ApryMEHTAIINIO, IPUBOAUTEH IPUMEPHI U
KOHTPIpUMEPDI

® KPUTUYHOCTH MBILUICHUS, YMEHUE PACIO3HABATH JIOTMYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS,
OTJINYATh THIOTE3Y OT (akTa

® KpPEaTUBHOCTb MBIIUICHUS, THULIUATUBY, HAXOAUYMBOCTh, aKTUBHOCTD MIPH PEIICHUHN alreOpandeckux
3a/a4

® yMEHHE KOHTPOJUPOBAThH MPOIECC U Pe3yIbTaT YUeOHOI MaTeMaTUYeCKOM e TEeIbHOCTH

® CIOCOOHOCTH K SMOIIMOHAIBHOMY BOCIPHUITHIO MAaTEMAaTHUYECKUX O0BEKTOB, 3a/1a4, PEIICHUH,
paccyXIeHuu

Conep:kanue NporpamMmbi.
Oo0s13aTe/IbHBIII MUHMMYM COAepPKAHUS 00pa30BaTeIbHOM 00,1aCTH MaTeMaTHKA.
o JleiicTBHS ¢ OOBIKHOBEHHBIMH U ACCITUYHBIMU APOOSIMHU.
o OopMyIIBI COKPALIEHHOI'O YMHOXKEHHUSI.
o ToxxaecTBeHHbIE TPEOOPa30BAHMUS aNreOpanuecKuX BBIPAXKEHUH.
e CreneHb ¢ HaTypaJIbHBIM MTOKa3aTENEM.
o JIuHeiiHble ypaBHEHUSI U HEPABEHCTBA C OJTHOM MEPEMEHHOM.
e KBajipaTHbIE ypaBHEHHUS.

TpeGoBaHus K MATEMATUYECKON MOATOTOBKE
Yposenv oosa3amenvnoii noozomoexu ooyuarouiezoca
YMeTb BBINOIHATH ACHCTBUS C OOBIKHOBEHHBIMHU U JECATHYHBIMH IPOOSMH.
YMeTh BBINOIHATH TOKACCTBEHHBIE TPE00pa30BaHus alredpanueckuX BHIPAKEHUH.
3HaTh HOPMYIIBI COKPAILIEHHOTO YMHOKEHHS.
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Vmerb peuiaTtb JINHCIHEIC YpaBHCHUSA U HCPABCHCTBA U UX CUCTCMBEIL.
YMerh peuIaTh KBaJAPaTHLIC YPABHCHU.

KBagpaTtuunas pyHknms.
Oynakuma. O6nacTs onpeneneHus 1 0o6aacTh 3HaueHHH GyHKIUN. CBoMcTBA QPYHKITHUH.
KBanmpaTHblil TpexuiieH u ero KopHu. PazinoxkeHrne KBaapaTHOTO TpeXuieHa Ha MHOKHUTEINH.
Ksanpatnunas ¢gynkuus u ee rpadpuk. @ynkuus y = x. Kopenp n-oii creneHu.
B pesynomame u3yuenusn 0annoii memot 00yuaOwuiica 00a)4ceH
3Hamb/NOHUMAamyp: ONPEICIICHUE KBaIPATHOTO TPEXWIeHa, OPMYIHUPOBKY TEOPEMBI O PA3IOKECHUH Ha
MHOHTEIIN KBAJAPATHOTO TPEXWIEHa; ONpeielieHne CTENeHHON (DYHKIIUHU ¢ HATypallbHBIM IT0Ka3aTeleM;
CBOMCTBa CTEMEHHOM (DYHKIUHU C YETHBIM M HEUETHBIM TOKa3aTeeM; Olpe/ielieHne KOPHSI -0l CTENeHH C
palMoHaIbHBIM MIOKa3aTeNeM;
YMemb: BBIICISITH KBaJpaT IBy4YJIeHA U3 KBaJPaTHOTO TPEXWIeHa; PacKIaAblBaTh TPEXWICH Ha MHOKUTENH, €CITH
€CTh KOPHH; CXEMaTHIeCKH N300pakaTh rpaduk GyHKIUHN y=X MPH Pa3INIHBIX 1T U OMMCHIBATH CBOWCTBA;
BBIUUCIIATH 3HAYCHUE KOPHS MM-O1 CTENEHU; YIPOIATh BEIPAKEHHSI CO CTETICHSIMU.
Hcnonv3oeamp npuodpemeHnHnbvle 3HAHUA U YMEHUA 6 NPAKMUYUECKOU 0eAMeNbHOCIU U NOGCEOHEGHOIL HCUZHUL
JUISL: YTSHUs TpaQUKOB GYHKIWHA, PEIICHHS HECTOKHBIX alreOpanyecKux 3a/1ad.

YVYI:
KomMyHuKaTHBHbBIE:
CaymaTh | CIBIIATh APYT APYra; MPEACTaBIATH KOHKPETHOE COJIepKaHue B coOOIIaTh €ro B MUCbMEHHOH 1
YCTHOM (opme.
PeryasiTuBHbIC:
[IpuHIMaTh TO3HABATENBHYIO 11€Jb, COXPAHTH €€ IPY BHIITOIHEHHH YI€OHBIX JEHCTBUN, PErYINPOBATh BECh
MIPOIIECC WX BBIMTOTHEHUS U YETKO BBHIMTOIHATH TPEOOBAaHUS MTO3HABATEIFHON 3a/1a4H.
Ilo3naBaTeibHbBIE:
BBIBOAMTE CIIEACTBUS U3 UMEIOIIMXCS B YCIOBUHU 3a7]a4i JAHHBIX; YCTAHABIMBATh IPUUYMHHO-CIIECACTBEHHBIE
CBS3H.

YpaBHeHMs U HEPABEHCTBA C OJHOI MepeMeHHOii.
Ienoe ypaBHeHME 1 €r0 KOpHU. J[poOHEIC paliioHaIbHBIC YpaBHEHUS. Pelienrie HepaBEHCTB BTOPOH CTEMEHH C
OJIHOW MmepeMeHHOM PerieHne HepaBeHCTB METOJI0M MHTEPBAJIOB.
B pesynomame uzyuenusn 0annoii memol 00yUaOuuiics 00a)HceH
3HamMb/NOHUMAamy . TIOHSTHA LENTOT0 PAIIIOHAIBHOTO YPaBHEHUS; CIIOCOOBI Pa3IoKEHUs
MHOTOWIEHA Ha MHOKHUTENH; ONpeielieHne ONKBAAPATHOTO, IPOOHO-PAIIMOHAIEHOTO YPaBHEHHI; allTOPUTM
pelIeHus ApoOHO-PAMOHANILHBIX YPABHEHUH; ONpeIeICHHe HEPABEHCTBA 2-0i CTEIEHH C OHOM ITepeMEHHOM;
rpaduIecKuii Crrocod pemreHrs HepaBEeHCTB (AITOpUTM); METOJT MHTEPBAJIOB;
yMemp: OTIPENENSITh BUIBI YPABHEHUI; BIIAJIETh PA3IMIHBIMH CITIOCOOaMHU Pa3I0KEHUsT MHOTOYJIeHA Ha
MHOKUTENH; TPUMEHSTH aJlTOPUTM PElIeHHsT TPOOHO-PAIIOHATBHBIX YPAaBHEHHH U UX PEIIeHMs]; OIPEAeIsITh
HEepaBEHCTBA 2-0l CTEIICHH ¢ OHOHN IEPEMEHHOM; TPUMEHSITH rpadyHIecKuii Crtoco0 IS MX PEIIeHNs;
MIPUMEHATH METO/I HHTEPBAJIOB.
Hcnonvzoeamsp npuodpemeHnnble 3HAHUA U YMEHUA 8 NPAKMUUECKOU 0eAmenbHOCHU U NOBCEOHEBHOIL HCUIHU
JUTS: PEIeHws IEbIX PalliOHAIBHBIX, ONKBAaIPATHBIX, IPOOHO-PAIMOHAIFHBIX YPaBHEHUH.

YYA:
KoMmyHHKaTHBHbIE:
CaywaTh ¥ CIBIIIATE APYT APYTa; MPEACTaBIATH KOHKPETHOE COAEPKAHUE M cOOOIIATh ero B IMCbMEHHON U
yCTHOH ¢opme.
PeryasiTuBHbIE:
[IprHUMAaTh O3HABATENbHYIO LENb, COXPAHATH €€ IIPH BHIIIOJHEHUH YUeOHBIX JEHCTBUH, PEryIUpOBaTh BECh
MIPOLIECC UX BBIIOJIHEHUS U YETKO BBIIONHATE TPEOOBAHUS ITO3HABATENBLHOM 3a/1a4H.
Ilo3HaBaTeJbHBIC:
BbIBOANTE CENCTBHA U3 UMEIOIIMXCA B YCIOBUHM 33aull JaHHBIX; YCTAHABJIUBATH IPUUYNHHO-CIICICTBCHHBIC
CBSI3H.

YpaBHeHMsI M HEPaBEHCTBA € ABYMs NepeMeHHbIMH.
VYpaBHeHHA ¢ ABYMsI IEPEMEHHBIMHU U ero rpaduk. I'padudeckuii criocol pemieHus cucreM ypaBHeHHH. Pemenne
CHCTEM YypaBHEHUH BTOpOW cTeneHW. PeleHWe 3amay ¢ MOMOLIBIO CHUCTEM YpaBHEHMH BTOPOM CTEIEHHU.
Hepagencrsa ¢ n1Byms nepeMeHHbIMHA. CHCTEMBI HEPABEHCTB C ABYMS IIEpEMEHHBIMU.

B pezynomame uzyuenusn 0annoit memul 00y4aromuiica 00ceH
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3Hamb/NORUMAmp: OTPENCICHNE PEUICHUS YpaBHEHHs C JABYMsI MEpEMEHHBIMH; OMpenelieHne Tpaduka
YpaBHEHHUS C JBYMs NEPEMEHHBIMM; YTO 3HAYUT PELIMTh CUCTEMY YPaBHEHHH BTOPOW CTENeHH, (aJropuT™M
pelleHus1); ONpeAeieHUe PEleHNs] HEPaBEeHCTB C ABYMsI IEPEMEHHBIMU; PEHICHNE CUCTEMBI HEPABEHCTBA C ABYMS
MepeEMEHHBIMU;

yMeTh: TpauuecKky pelaTh CUCTEMBl YPaBHEHUH; MPUMEHATH CIIOCO0 MOACTAaHOBKHU; PEIaTh 3a1a41 € TIOMO LIBIO
CHCTEM ypaBHEHUH BTOpPOW CTENEHU; TpaduUecKd HIUTIOCTPUPOBATH MHOXKECTBA PEIICHUI HEKOTOPBIX CHCTEM
HEPaBEHCTB C IByMsI IEPEMEHHBIMU U UX CHCTEM.

Hcnonb3oBaTh NpuoOpeTeHHbIE 3HAHUS M YMEHHS B NPAKTHYECKOH NeATeIbHOCTH H

TOBCeJHEBHOW SKM3HM JJIs: pelIeHUs YpaBHEHHMH, CHUCTEM YypaBHEHHIl M CHUCTEM HEPaBEHCTB C JIByMs
repeMeHHBIMHU.

YVI:
KOMMYHHKaTHBHbIe:

IpeacTaBisaTs KOHKPETHOE COIEPIKAaHUE U COODIIATH €ro B IMCbMEHHON U YCTHOH (hopMme;
YMerb (Win pa3BUBaTh CIIOCOOHOCTH) C IIOMOIIBIO BOIIPOCORB JOOBIBATH HEOCTAIOIIYIO HH(POPMAITHIO.

Pel"y.]'lﬂTHBH])Ie:

CraBuTh Y4eOHYIO 3a/1auy Ha OCHOBE COOTHECEHHS TOr'0, YTO yXK€ M3BECTHO, YCBOCHO, M TOT'O, UTO €II€ HEU3BECTHO;

CaMOCTOSATENBHO (hOPMYITMPOBATh MO3HABATEIILHYIO 1IEJIb U CTPOUTD JICUCTBUS B COOTBETCTBUU C HEH.
Ilo3naBareabLHBIE:

ITpoBoauTh aHanM3 criocoOOB pelIeHus 3a1ad

ApudmMeTnyeckas U reoMeTpuyecKas Nporpeccuu.
[MocnenosarensrocTr. Onpenenenne apupmernaecko nporpeccun. @opmyna m-ro wieHa apuphMeTHIecKon
nporpeccun. OmnperneneHne reoMeTpudeckoi nmporpeccun. @opmMysia m-ro 4jeHa reOMeTPUIECKOi TPOrpeccuu.
@opMyJia CyMMBI IIEPBBIX I1 YWICHOB F€OMETPUYECKON
MIPOTPECCHH.
B pe3ynomame u3yuenusa 0aHHOI membl 00Y4aAIOUWUIICA 00IHCEH 3HAMb/NOHUMAMD
TIOHSITHE TIOCIIEIOBATEIHFHOCTH; CMBICI TTIOHATHS «IT-i» WIEH TOCIEI0BATEIHHOCTH; ONPEeTICHIE
apr(pMETHIECKOM M TeOMETPUIECKOMN IIPOrPecCuii; orpeneeHne pa3sHOCTH apU(pMETHICCKON IPOrpeccuu U
3HaMEHATENIsl TEOMETPHUYECKON TIporpeccrii; GopMyIIbl TI-TO WIEHA U CYMMBI IT — YWICHOB apru()METHUECKOH 1
reoOMETPUYECKON
MIPOTPECCHIA; XapaKTEPUCTHKA CBOMCTBA apU(PMETHICCKON U TEOMETPUIECKON TTPOrPecCuii;
yMeThb: UCTIOIh30BATh MHIEKCHOE 0003HAYEHNE; TPUMEHATH (DOPMYJIBI II-TO YeHa U CYMMBI M-4JICHOB
apupMETHIECKON U TEOMETPHUICCKON ITPOTPECCHA IS BBITIOTHEHHS YITPAKHCHHM.
Hcnonb3oBaTh NpuodpeTeHHbIE 3HAHUA M YMEHUS B NPAKTUYECKOI JeATeIbHOCTH U MOBCeTHEBHOI
JKM3HU: JUIS pELICHUS 3aa4.

YYA
KoMmyHHKaTHBHbBIE:
OOMeHMBATHCSI MHEHHUSAMH, IOHUMATh HO3ULHIO TAPTHEPA, B TOM YHCIIE U OTJIMYHYIO OT CBOCH; 3aJaBaTh
BOIPOCHI, CIYIIATh U OTBEYATh Ha BOIIPOCHI IPYruX, (GOPMYyIHUPOBATH COOCTBEHHBIE MBICIIH, BBICKA3bIBATh U
00OCHOBBIBATH CBOIO TOUKY 3PEHHUS.
PeryasiTuBHbIE:
[InanupoBath (B COTPYIHHUYECTBE C YUUTETIEM U OAHOKIACCHUKAMU MJIM CAMOCTOSITENbHO) HEOOXOAUMBIE
JeUCTBHSL, ONlEpalliy, ACHCTBOBATH IO IUIAHY; CAMOCTOSATEIbHO INIAHUPOBATH HEOOXOMMBbIE ACHCTBUS,
OIlepaLH.
Ilo3HaBaTeJbHBIC:
AHanM3UpoBaTh YCIOBUA U TPEOOBAHUS 3a]1a4H; IPOBOIUTH aHAIU3 CIIOCOOO0B PELICHHUS 3a/1a4H C TOUKH 3PEHUS
UX PaLlMOHAIN3AMH 1 SKOHOMUYHOCTH.

DJieMeHTbl KOMOMHATOPUKH M TEOPHH BEPOSITHOCTH.
[Ipumeprr komOnHaTOpHBIX 3a7au. [lepecranoBku. Pasmenienns. Coueranust. OTHOCUTENBHAS YacTOTa
CIly4aifHOTO COOBITHA. BEepoATHOCTH PaBHOBO3MOXKHBIX COOBITH.
B pe3ynomame uzyuenun 0annoii memul 00y4aoumuiica 001ceH 3Hamv/NOHUMAND
KOMOMHATOPHOE MTPABUII0 YMHOXKEHHSI; ONpeie/IeHHEe IIepecTaHOBOK,
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pasMeleHni, cCoueTaHMit; MOHATUS OTHOMICHUH YaCTOThI U BEPOATHOCTH CITyYaHOTO COOBITHS, HOPMYIIBI TS
MOJICYETA WX YHCIIA; TIOHSITHS «CITydaifHOe COOBITHEY», «OTHOCHTENIbHAS YaCTOTay, «BEPOSITHOCTE CAYIaHOrO
COOBITHS;

YMenb: Pa3IndaTh MOHITHS «PA3MEIEHUE» U «COYCTAHH»; OMPENCTIAThH O KAaKOM BHIEe KOMOU HAIIMI HJIET PEeYb B
3ajavax; pelaTh 3a/1a4u, B KOTOPBIX TPEOYETCS COCTABIIATE TC MM WHBIC KOMOWHAIIMY dJIEMEHTOR U MOJCYMTATE
HX YHCJI0; BBIYHUCIIATH BEPOSITHOCTD CIIYYAHOTO COOBITHS MPH KIACCHUECKOM MOIXOJIE.

Hcnonvioeamo npuotpemennble 3HAHUA U YMEHUSA 6 NPAKMUYECKOU 0esAMeIbHOCHU U NOGCEOHEBHOIL JCUZHU
JUTSL: pellieHrss KOMOMHATOPHBIX 3a/1a4.

Yvia
KommynukaruBHble:

YcranaBnmBaTh paboure OTHOIIEHHS;, 9()(HEKTHBHO COTPYAHUYATH M CIIOCOOCTBOBATH TPOYKTHBHOM
KOOIIEpaIUH.

PeryasituBHbIe:
CocTaBiATh MJIaH U MOCIE0BATENLHOCTD JeHCTBHIA, BHOCUTh KOPPEKTUBHI U JOMOIHEHUSI B COCTABIICHHBIE
TUTaHBI.

ITo3naBarenbHbIE:
Bribupats Hanbomnee 3¢ GeKTUBHBIE CIIOCOOBI PEIICHHUS 3aa4H B 3aBUCHMOCTH OT KOHKPETHBIX YCIIOBHIA;
MPOBOANTH aHAJIM3 CIOCOOOB PEIICHHs 3a]1a4; BOCCTaHABIIMBATh MPEMETHYIO CHTYaIUIO, ONMCAHHYIO B 3aja4e,
nyTéM nepedopMyIMpoBaHusl, H300pakaTh HA CXeMe TOJIBKO CYIIECTBEHHYIO HH()OpMAIINIO; aHATTM3UPOBAThH
00BEKT, BBIICNAS CYIIECCTBEHHbIE 1 HECYIIIECTBEHHBIC IIPU3HAKH.

HTorosoe noBropeHue.
Pa3zngen mareMaTuKH.
e Uucna ¥ BEIUKUCIICHUS.
e BeipaxeHus u mpeoOpa3oBaHuUsI.
e VYpaBHEHHUS U HEPABEHCTBA.
o DyHKIIHH.
yYvi
KomMyHuKaTuBHBIE:
ApryMeHTHPOBATH CBOIO TOUKY 3PCHHUSI, CIIOPUTH U OTCTAMBATEH CBOIO TIO3HITHIO HEBPAKICOHBIM TSI OIITTIOHCHTOB
00pa3oM; pa3BUBATh YMEHUS HHTETPUPOBATHCS B TPYITITY CBEPCTHUKOB M CTPOUTH MPOTyKTUBHOE
B3aMMOJIEHCTBUE CO CBEPCTHUKAMU U B3POCIIBIMH.
PeryasitTuBHbIe:
BrocuTh HE00X0ANMEBIE TOTTOTHEHUS M KOPPEKTUBHI B IJIAH U CIIOCO0 IEHCTBHS B CITydae PacXOXKISHHS dTAIOHA,
peanbHOro IEHCTBUA U €r0 pe3ysbTaTa.
Ilo3HaBarebHbIC:
Ocy1ecTBIATh CpaBHEHHE U KIACCH(PUKALINIO TT0 3aITaHHBIM KPUTEPHSIM.

CrtpykTypa Kypca
Ne Tema Konnuectso vacos
8. Brognoe noBTopenue 9
9. KBagpaTtuanas pyHkuus 21
10. YpaBHEeHUS U HEPABEHCTBA C OJJHON NIEpEMEHHOI 11
11. VYpaBHEHNA U HEPABEHCTBA C ABYMS IIEPEMEHHBIMH 15
12. Apudmernyeckasi ¥ TeOMETPHUIECKast IPOTPECCHH 14
13. OnemMeHThl KOMOMHATOPUKHU M TEOPUH BEPOSITHOCTEH 12
14. Urorosoe mosTopenue. Pemenune 3aaa4d o kypcy VIl — IX kmaccos 20
Hroro 102
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9 KJIACC

TEOMETPUSA
Pabouas mporpamma Kypca reoMeTpun 9 kijacca COCTaBlieHa B COOTBETCTBUH C TPEOOBAHUSAMHU
denepanbHOrO roCyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAAPTa BTOPOTO MOKOJIEHUSI OCHOBHOTO
obmiero o6pazoBanus, mporpammsel 001IeoOpa3oBarenbHbiX 3aBeaeHuil ((EOMETPUS 7 - 9 xiacchr /
bypmuctposa. M «[Ipocsenienune» 2015 Aropckoii mporpammer JI.C.Atanacsu ['eomerpus 7-9) .
[Iporpamma KOHKPETU3UPYET COJIEPIKAHUE IPEAMETHBIX TeM 00pa30BaTEIBLHOIO CTaHAApTa U
MOKA3bIBACT PaCTIpe/IeICHNEe YIeOHBIX YacOB TI0 pa3esiamMm

Kypc paccuutan Ha 68 uacos (2 uaca 6 nedento). KonmdaecTBo KOHTPOJIBHBIX pa0doOT — 5 (B TOM YHCIe
WUTOTOBAasi KOHTPOJIbHAs paboTa).

IIpomesicymounviii KOHMpO.Ib TPOBOIUTCA B (hOpME KOHTPOJIBHBIX U CAMOCTOSITEIBHBIX PadoT,
MaTeMaTHYECKUX JIUKTaHTOB, TECTOB. 9 Kiacc — o011e00pa3oBaTeabHbIN KIacC CPEIHErO YPOBHS
MOATOTOBKH, T.K. THMHA3UsI C YIIIyOJ€HHBIM U3Yy4€HHEM aHTJIMHCKOTO s3bIKa. ECTh rpymma xopoio
MOATOTOBJIEHHBIX 00YyUYaOIINXCs, KOTOPbIE MOIY4at0T MHIMBUIyalbHbIE 3aJaHUS TIOBBIILIEHHOTO
yYpOBH:. boublast 4acTe YpOKOB OTBOAMTCS HA YPOKH 3aKPEIUICHUs 3HAHUW U YMEHUHN U
KOMOMHHUPOBAaHHBIE YPOKH C LI€JIbI0 OTPaOOTKH YMEHMI U HaBBIKOB. M3ydueHune kaxaoro naparpaga
3aKaH4YMBAETCA NMPOBEPKOM 3HaHMM U yMeHUH. Ha ypokax coueTraroTcs Kak IICbMEHHBIE, TaK U YCTHBIE
BU/JIBI paboT, ucnonb3ytorcs UKT u 3mopoBrecOeperaromnine TeXHOJIOTHH.

1. Ilnanupyemble pe3yJibTaThbl 0CBOCHHS Yy4eOHOI0 NpeaAMeTa
1. JImyHocTHBIE pPe3yabTaThl OCBOEHHUS MPOrPaAMMBbI:

e JCIIOJIb30BAaTh HpI/IO6peT€HHLIe 3HAaHUA U YMCHUS B HpaKTI/ILIeCKOfI JCATCIIBHOCTH U
HOBCGHHGBHOfI KHU3HU OJId MOACTIUPOBaHUA IMPAKTHICCKUX chyauHﬁ " UCCIICO0BaHUA
IIOCTPOCHHBIX MO,HCHCP'I C MCIIOJIb30BAHUEM allliapata recOMETprUn

e (opMupoBaHHE OTBETCTBEHHOTO OTHOIICHUS K YYEHHUIO, TOTOBHOCTH M CTIOCOOHOCTH
00yJaroIMXCsl K CAMOPA3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIUU K O0YUIEHHUIO U
MMO3HAHMIO, BEIOOPY JaJIbHEHIIIEro oOpa3oBaHus Ha 0a3e OPUEHTUPOBKH B MUpPE Mpodeccuii u
po(hecCHOHATBHBIX MPEIIOYTCHUN, 0CO3HAHHOMY TIOCTPOCHHUIO HHWBHTyTbHOM
00pa3oBaTeNbHON TPAEKTOPHH C YIETOM YCTOWMUUBBIX MIO3HABATEILHBIX HHTEPECOB

e (opMupOBaHHE LEIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHON MPAKTUKU

e (opMupoBaHHE KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOILLIEHUU U COTPYIHUYECTBE CO
CBEPCTHUKAMH, CTAPIIUMHU U MIIQAIIMMU B 00pa30BaTeIbHOM, OOIIIECTBEHHO MOJIE3HOM, yueOHO-
HCCIIeIOBATENIbCKOU, TBOPUECKON U IPYrUX BUJAX JESITEIbHOCTH

e YMEHHE SICHO, TOYHO, TPAaMOTHO H3J1araTh CBOU MBICITH B YCTHOM U MUCHhMEHHOU pedr, MOHUMATh
CMBICT TIOCTaBJICHHOM 3a]auu, BICTpanBaTh ApryMEHTAIIUIO, IPUBOAUTEH IPUMEPHI U
KOHTPIPUMEPHI

e KPUTHUYHOCTH MBIIIJICHUA, YMCHUC PACIIO3HABATL JIOTUYCCKHU HCKOPPCKTHBIC BbICKA3bIBAHNUA,
OTJINYAaTh 'HIIOTE3Y OT (1)aKTa

e KpPCATHUBHOCTb MBIIJICHUA, MTHUIITUATHBY, HAXOAYUBOCTb, AKTUBHOCTDb IIPU PCUHICHUN
TCOMETPHUYCCKUX 3a1a1d

e YMCHHC KOHTPOJUPOBATH MPOUCCC U PEIYIIbTAT yqe6H0171 MaTeMaTHUYECKOH JIesITeIbHOCTU

e  CHOCOOHOCTH K SMOIIMOHAIIBHOMY BOCIPUSATHIO MaTEMAaTHYECKUX OOBEKTOB, 3ajiay, pelIeHuil,
pacCcyXIeHUI

2) MeranpeaMeTHbie pe3yJbTaThl 0CBOEHUSI OCHOBHOI MPOrPaMMBbI NMPeACTABJIEHBI B
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COOTBETCTBMH € MOATPYNIIAMH YHUBEPCAIbHBIX YU4eOHBIX JeHCTBHIT

Me)l(l'[pe[[MeTHbIe NNOHATHUSA

B 9 kinacce Ha ypokax reoMeTpuu, Kak U Ha BCEX IpeMETax, OyeT mpoaokeHa padora 1o
Pa3BUTHIO OCHOB YMTATEIbCKONH KoMIneTeHIHH. O0ydJaronrecs OBIaJCI0T YTEHUEM KaK CPEICTBOM
OCYIIECTBIICHHS CBOMX JATbHEHIINX IJIAHOB: MPOJIOJDKEHUS 00pa30BaHUs U caMOOOpa30BaHus,
OCO3HAHHOTO IJIAHUPOBAHUS CBOETO aKTYaJbHOTO U IMEPCIIEKTUBHOTO KPyra YTCHUSI.

[Ipu u3yyeHnn reoMeTpuu 00y4aroIKecss yCOBEPIICHCTBYIOT IPUOOPETEHHBIE HABBIKH PadOTHI ¢
uHpopmanue 1 NonoiHAT ux. OHU cMOTYT pabOTaTh ¢ TEKCTaMU, IPE0OPa30BLIBATH U
WHTEPIPETHUPOBATH COJACPIKAILYIOCS B HUX HH(POPMAIUIO, B TOM YHCJIE:

* CHCTEMATU3UPOBATh, COMMOCTABJIATH, aHAIM3UPOBATH, 0000IIATH M HHTEPIPETUPOBATH UHPOPMAITHIO,
COJIep’Kallyocs B TOTOBbIX HH(OPMAIMOHHBIX 00BEKTAX;

* BBIJICJIATH TJIABHYIO M U30BITOUHYIO HH(POPMAIHIO, BHIIIOJIHATH CMBICJIOBOE CBEPTHIBAHUE BBIJICIIEHHBIX
(akToB, MBICIIEH; IPEACTABIATh, HHPOPMAIUIO B CHKATOM clloBecHOU (hopMe (B BUAE IIaHa WU
TE3HMCOB) U B HAIJISIIHO-CUMBOJIMYECKOH (hopMe (B BHIE TaOIUL], TpapUUECKUX CXEM U IUarpaMm, Kapt
MOHATUN — KOHLENTYaIbHBIX TUArpaMM, OIOPHBIX KOHCIIEKTOB);

¢ 3aIllI0JIHATH U JOIIOJIHATH Ta6J'II/IHI>I, CXCMbI, JUarpaMmabl, TCKCTHBI.

B xoJ1e n3ydeHus reoMmeTpur 00yJaroniuecs yCOBEPIIEHCTBYIOT ONBIT MPOEKTHOM JeTeJIbHOCTH KaK
0c000i1 hopMbI yaeOHOM pabOTHI, CIOCOOCTBYIOIIEH BOCITUTAHUIO CAMOCTOSITETLHOCTH,
MHUIIMATHUBHOCTH, OTBETCTBCHHOCTH, IIOBBINICHUIO MOTHBAIIUH 1 3(1)(1)CKTI/IBHOCTI/I yqe6H0171
JESTETbHOCTH; B XO/Ie PeaTM3aIiy UCXOTHOTO 3aMbICIIa Ha MPAKTHYECKOM YPOBHE OBIIAJICIOT YMEHHEM
BBI6I/IpaTI) AZICKBATHBIC CTOSH_HGI\/’I 3aaa4e€ CpeaCTBa, IPUHUMAThL PCUICHWA, B TOM YHCJIC U B CUTyallUsaX
HeornpeneneHHOCTH. OHU MoJTydaT BO3MOKHOCTh Pa3BUTh CIIOCOOHOCTH K pa3padOTKe HECKOIBKHX
BapHaHTOB PEIICHHA, K TIONCKY HECTAHJIAPTHBIX PEIICHUH, IOMCKY B OCYIIIECTBICHUIO HanOoJiee
MPUEMIIEMOTO PEIICHHS.

PeryasiTuBHbIe:
e ompedenamy 1IeNb ACITEILHOCTH HA YPOKE C TOMOIIBIO YUUTENS U CAMOCTOSITENILHO;
e  YYHUTHCS COBMECTHO C yUHUTENIeM OOHAPYKUBATh U popMyauposams yueoHyo npoo.iemy;,
e  YUHUTBHCA NIAHUPO8AMb YIEOHYIO AESITETLHOCTh Ha YPOKE;

e BbICKA3bIGAMb CBOIO BEPCHUIO, MBITATHCA MpeAarath crocod e€ mpoBepKu (Ha OCHOBE
MPOJIyKTUBHBIX 33/1aHU B yUEOHHKE);

e pabortas o NpeagoKeHHOMY IUIaHYy, UCHOIb308aMb HEOOXOIUMBIE cpeicTBa (YUeOHUK,
KOMITBIOTEP ¥ UHCTPYMEHTHI);

. OI’lpeae]l}ll’l’Zb YCIICITHOCTD BBITIOJIHCHUS CBOCTO 3a/IaHUsL B JUAJIOTC C YHYUTCIICM.

CpexnctBoM (hOPMHUPOBaHHUS PETYIATUBHBIX AEHCTBUIN CIY)KaT TEXHOJIOTHS IMPOOJIEMHOTO HAajora Ha
JTamne U3y4eHUs HOBOTO MaTepualia i TEXHOJIOTHsI OLIEHUBAaHHsI 00pa30BaTEIbHBIX JOCTH)KEHHI
(y4eOHBIX yCIIEXOB).

ITo3HaBaTeabHBIE:

e OpPHUEHTHPOBATHCS B CBOEH CHUCTEME 3HAHUU: NOHUMAMb, YTO HYKHA JOTIOTHUTEIbHAS
uHpopmanus (3HaHUs) 7S pelIeHus yueOHOU 3a/1a4uM B OJIMH II1ar;

e Oenamv TIPEIBAPUTENBHBIN 0mMOOp UICTOUHUKOB UH(POPMAIMHU IS PELIeHUs yueOHOH 3a1a4H;
e J0OBIBAaTh HOBBIE 3HAHUS: HAX0OUMb HEOOX0AUMYIO0 HH(POPMAIIHIO, KaK B ydeOHHUKE, TaK U B

NPCATIOKCHHBIX YUUTCIICM CJIOBApAX, CIPABOYHHUKAX U UHTCPHET-PECYypCax;
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e N0OBIBAaTH HOBBIC 3HAHUS: U361eKamsb MH(POPMAIUIO, TPEICTABICHHYIO B pa3HbIX (popmax (TEKCT,
TabIuIa, CXeMa, HIUTFOCTPAIUS U JIp.);

nepepadaThIBaTh NOTYYCHHYIO HHPOPMALUIO: HAOI00ams u

oenams CaMOCTOSATEbHBIE 86160061, CpencTBOM (hOPMUPOBAHHUS T03HABATEIBHBIX AEHCTBUI CITyKHUT
y4eOHBI MaTepuall U 3a/1aHus yueOHUKa, 00eCTIeYMBAOIIME TIEPBYIO JIMHUIO PA3BUTUS — YMEHUE
OOBSICHATH MHP.

KOMMyHHKaTHBHbIe:

e JIOHOCHTH CBOIO MO3HIHUIO J0 APYTUX: 0pOpMIsmMb CBOIO MBICIB B YCTHON M MMCBMEHHON pedn
(Ha ypoBHE IIPEUI0KEHUS UM HEOOJIBIIOTO TEKCTA);

e CIyLIATh U IOHUMATb peub OpYeUx;

e BBIPA3UTEJIBHO YUMAMb U NEPECKA3bléams TEKCT;

e gcmynamo B Oecely Ha YpOKE U B )KU3HU;

e COBMECTHO 00208apusamucs O MpaBUilaX OOLIEHUS U MOBEACHUS B IIIKOJIE U CIIEJJOBATH UM;
e  YUUTHCS 8bINOIHAMb PA3UYHBIE POJIU B TpyIIie (JIngepa, UCIIOIHUTENS, KPUTHKA).

CpenctBoM (hopMHUPOBaHHSI KOMMYHUKAaTUBHBIX JIEHCTBUMN CITy’KaT TEXHOJIOTHS MPOOIEMHOI0 Juanora
(moGyXxAaruil U NOABOASIINN AUAJIOT), TEXHOJIOTHSI POTyKTUBHOTO YTEHUSI U OpraHu3anus paboTbl
B MaJIbIX rpymmax.

3) IlpeamMeTHbBIE Pe3yJILTATHI 0CBOCHHSI OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl

BBIHYCKHI/IK HAy4InUTCA ()1.]'[5{ HCIIOJIB30BaHUA B HOBCC}IHCBHOf/i ’KU3HU 1 00eCIIeUeHUs] BO3MOKHOCTH
YCIIEUTHOTO MPOI0JKEHUSI 00pa3oBaHus Ha 6a30BOM ypOBHE)
I'eomerpuueckne purypsbl

e OmnepupoBarh Ha 6a30BOM YPOBHE MOHATHSIMH T'€OMETPHUUECKUX QUTYD;

e U3BJEKaTh MHPOPMAIMIO O TEOMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTeKax B SIBHOM
BUJIE;

e TPHUMEHSTH JUISl PEIICHHS 3a]1a4 TeOMETPHUECKUE (DAKThI, €CIIA YCIOBUS UX IPUMCHCHUS 33IaHbI
B SIBHOU (opmMme;

e pemiaTh 33/1a4M Ha HAXO0XJACHUE T€OMETPUUYECKUX BEJIMYHH [0 00pa3liaM Uiu alrOPUTMAaM.
B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:

e  HCIIOJIB30BaTh CBOMCTBA TCOMCTPUICCKHUX (I)I/Il"yp JJIA PCHICHMA TUIIOBBIX 3a/la4, BO3HHUKAIOIIUX B
CUTYyalludxX IMOBCEIHEBHOM JKU3HHU, 3a/la4 IMPAKTHUYICCKOI'0O COACPIKAHU.

I/I3MepeHI/lﬂ U BBIYUCJICHUSA

e  BpInonaHaTh HU3MCPCHUC INJIMH, paCCTOHHHﬁ, BCJIMYHMH YI'JIOB, C IOMOINBIO HHCTPYMCHTOB JIs1
I/ISMCPCHI/Iﬁ AJIMH U YT'JIOB;

e TIPUMCHSITH (bOpMy.]'IBI nepuMeTpa, miomaiau u O6T:>eMa, rIonaan MmoBCPXHOCTH OTACIbHBIX
MHOT'OTPaHHHUKOB ITPU BBIYUCIICHUAX, KOT'ld BCC NAHHBIC UMCIOTCS B YCJIOBUH,

e mpuMeHsATh Teopemy [ludaropa, 6a30BbIe TPUTOHOMETPUUECKUE COOTHOIIICHUS JITsI BBIYMCIICHUS
JUIMH, PACCTOSIHUM, IUIOLIAAEH B MPOCTEUIINX CIydasiX.

B noBcegHeBHOM KU3HM U NPH U3YYCHUH APYTUX NPeIMETOB:
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e  BBIYHUCIIATH PACCTOSIHUSA HA MECTHOCTU B CTAHJAPTHBIX CUTYALUAX, IUIOMAAN B IIPOCTEHUIINX
clly4asiX, IpUMEHSTh (GOPMYIIbI B IPOCTEHIINX CUTYallUsAX B IOBCEIHEBHON KU3HU.

I'eomeTpuyeckue npeodpasoBanus

e Crpouts Gurypy, CAMMETPUYHYIO TaHHON (PUType OTHOCUTENIHFHO OCH M TOUKH.
B noBcegHeBHOM JKU3HM U NIPH U3YYEeHUH APYTUX NPeIMeTOB:

e pacno3HaBaTh JABWKEHUE OOBEKTOB B OKPYXAIOIIEM MUPE;

e pacno3HaBaTh CUMMETPUYHBIE PUTYPHI B OKPYXKAIOILEM MUDE.
BekTopbl 1 KOOPAUHATHI HA IVIOCKOCTH

e OmnepupoBarb Ha 6a30BOM YPOBHE MOHATUSIMHU BEKTOP, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA
Ha YUCJI0, KOOPAWHATHI Ha INIOCKOCTH;

e  ONpENEeNsATh MPUOIMIKEHHO KOOPIUHATHI TOUKH TI0 €€ N300paKeHUI0 Ha KOOPAMHATHON
IIJIOCKOCTH.

B noBceHeBHOM KHU3HHU U IPpH H3YYCHUH NPYI'UX NMPEeaAMETOB:

e HCIIOJIb30BAaTh BEKTOPHI IJIA pCHICHUS HpOCTGﬁHIPIX 3aaa4 Ha OIpCACICHUE CKOPOCTHU
OTHOCHUTCIIBHOT'O ABHKCHHU.

HcTropust MaTreMaTUKH

o OmnuceIBaTh OTAEIBHBIE BBIAAKOIINECS PE3YIBTATHI, IIOJYYEHHBIE B X0JI€ PA3BUTHS MaTEMaTUKH
KaK HayKH;

e 3HATh NPUMEPHl MATEMATUYECKUX OTKPBITUH U UX aBTOPOB, B CBSI3U C OTEYECTBEHHON U
BCEMHUPHOW UCTOPHEN;

e TIOHUMAaTh POJIb MAaTEMATUKH B pa3BuTUH Poccun.
Metoabl MAaTEMaTHKH

e BpIOupath moaxo i M3y9eHHBIA METO/T VISl PEIICHHS N3YUYCHHBIX THIIOB MAaTEMaTHICCKUX
3a1a4;

. HpI/IBOI[I/ITI) IIPUMEPBI MAaTEMATUYCCKUX SaKOHOMepHOCTCﬁ B OKPY)KaIOIHeﬁ HeﬁCTBHTCHBHOCTH u
IIPOU3BCACHUAX NUCKYCCTBA.

e BBINIYCKHUK NOJIYYHUT BO3MOKHOCTh HAYYUTHCS (JIJ1s1 00eCrieYeHUs] BO3MOKHOCTH YCIICIITHOTO
MPOI0JDKEHHS 00pa30BaHMs Ha 0A30BOM U yriIyOJIeHHOM YPOBHSIX)

I'eomerpuueckne purypsbl
e OmnepupoBarh NOHITHIMH F€OMETPHUUECKUX PUTYD;

e  W3BJIEKaTh, HHTEPIPETUPOBATH U MPE0OPa30BHIBATh HH(POPMAIIMIO O TEOMETPUUYECKUX PUTYpax,
MIPEJICTABICHHYIO Ha YepTexkax;

e [IPUMCHATHb '’COMCTPHUICCKHC (1)3.KTBI I pCHICHHUA 3aaa4, B TOM YHUCJIC, ITPCAIIOJIararomux
HCCKOJIBKO IIAaroB pCIICHUA,

e (QopMyIHpPOBATH B MPOCTEHIINX CIydasiXx CBOWCTBA U MPU3HAKH (PUTYD;
e  JIOKa3bIBaTh F€OMETPUUECKHUE YTBEPKICHUS;

e  BIAJIETh CTAaHAAPTHOH KilaccuuKanueit mIocKux GUryp (TpeyrojibHUKOB U
YEThIPEXYTOJIbLHUKOB).

B noBcenHeBHOM KU3HM U NPH U3YYCHUH APYTUX NPeIMETOB:
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e  HCHOJB30BATh CBOWCTBA FEOMETPUUECKUX (DUTYp [T pelIeHHs 3a1a4u MPAaKTHIECKOTO XapakTepa
U 33]1a4 U3 CMEXHBIX JUCLUIUIMH.

I/I3MepeHHH U BBIYUCJICHUSA

e OmnepupoBaTh NPEICTABICHUSMHE O JUIMHE, IJIOMAAN, 00beMe Kak BelmnuyruHaMu. [IpuMeHsTh
teopemy [Iudaropa, popmyinsl miomaau, ooObemMa Mpy peIeHH MHOTOIIArOBBIX 33j1ay, B
KOTOPBIX HE BCE JAHHBIC IPECTABJICHBI SIBHO, a TPEOYIOT BBIYHCICHUH, ONIEpUpOBaTh Oojee
IIMPOKUM KOJIMYECTBOM (POPMYJI JUTHHBI, TUIOIIAH, 00hEMa, BBIYUCIISTD XapaKTEPUCTUKU
KoMOMHAIMi Guryp (OKpyKHOCTEH U MHOTOYT'OJIbHUKOB) BBIYHCIISTD PACCTOSIHUS MEKIY
¢burypamu, IpuMeHsTh TPUTOHOMETPHUYECKHE (GOPMYIIBI ISl BBIYMCICHUN B 00JIee CIIOKHBIX
Clly4asix, IPOBOJUTH BBIYHUCICHUS HA OCHOBE PABHOBEIMKOCTH U PABHOCOCTABICHHOCTH;

e TIPOBOJIUTH MPOCTHIC BEIYMCICHUSI HA 0OBEMHBIX TEJaX;

e (dopMyIUpPOBaTh 33J]a4H HA BBIYMCIICHUE JJIMH, TUIONIAeH 1 00HEMOB U pelIaTh UX.
B noBceHeBHOM KU3HM U NPU U3YyYEHUM APYrUX MPeAMETOB:

e TPOBOJUTH BBIYHCICHUS HA MECTHOCTH;

e  TPUMEHATH (POPMYJIIBI MPU BHIYUCICHUSIX B CMEXKHBIX YICOHBIX MPEIMETaX, B OKpYKaroen
JIEUCTBUTENHHOCTH.

I'eomeTpuyeckue nocTpoeHust
e U300paxars reoMerpuyeckue GUrypbl o TEKCTOBOMY U CUMBOJILHOMY OIKCAHUIO;
e CBOOOJHO OIIEPUPOBATh YEPTEKHBIMU MHCTPYMEHTAMHU B HECJIOKHBIX CITydasX,

e BBINOJHATH NOCTPOCHUS TPEYTOJILHUKOB, IPUMEHSTH OTAEIbHBIE METO bl TOCTPOCHUIA
LHUPKYJIEM U JIMHEUKON ¥ MPOBOJAUTH MPOCTEHIIINE UCCIETOBAHUS YUCIa PEIICHUN;

e  W300pakaTh TUIIOBBIC TUIOCKHE GUTYPHI 1 0OBEMHBIC TeJIa C IIOMOIIBIO MPOCTEHIITNX
KOMIBIOTEPHBIX HHCTPYMEHTOB.

B noBcegHeBHOM KU3HM U NIPH U3YUYEHUH APYTUX MPeIMETOB:
e BBINOJHATH POCTEHIIINE TOCTPOCHUS HA MECTHOCTH, HEOOXOTUMBIE B PEAIbHOM KU3HU;

e OLCHHMBATH pa3MEPEI pCaIbHBIX 00BEKTOB OKpYyXarouero Mmupa.

IIpeoOpa3zoBanusi

. OHepI/IpOBaTB INOHATHUECM ABMKXCHHA U npeo6pa3013aHI/m HO,Z[O6I/IH, BJIaACTb IIpUuCMaMU
IIOCTPOCHUA (I)I/Il“yp C UCIIOJIb30BaHUEM ABHKECHUN U Hp606p830BaHHﬁ HO,I[O6I/I$I, IIPUMCHSTD
TMOJIYYCHHBIC 3HAHUA U OIIBIT HOCTpOGHI/Iﬁ B CMCIKHBIX IIPEAMECTAX U B PCAJIBHBIX CUTYyaAllUAX
OKpYXXaromero Mmupa;

e CcTpOUTH HUTYpPY, MOJOOHYIO JTAHHOM, TOJIF30BATHCS CBOMCTBAMU TOA00US I 00OCHOBAHUS
CBOMCTB ¢uryp;

e IPHUMEHSATh CBOMCTBA JBWKEHUH [Vl IPOBEAECHUS MPOCTEHIINX 000CHOBAHUI CBONCTB (PUTYD.
B noBcenHeBHOM KU3HHM U NIPH U3YYCHUH APYTUX NPEIMETOB:

e TIPUMCHSITH CBOMCTBA ABWKCHUM U IMPUMCHATD HO,Z[O6I/IC JJIsL HOCTpOCHI/Iﬁ Y BBIYHMCJICHUH.

BekTopbl 1 KOOPAUHATHI HA IVIOCKOCTH
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e OmnepupoBarh NOHIATUSIMH BEKTOP, CyMMa, pa3HOCTb BEKTOPOB, IIPOU3BEACHNE BEKTOPA HA
YKCII0, YTOJI MEXAY BEKTOPAMHU, CKASIPHOE MPOU3BEACHUE BEKTOPOB, KOOPAUHATHI HA
IJIOCKOCTH, KOOPJAMHATBI BEKTOPA;

e BBINOJIHATH JCHCTBUS HAJl BEKTOpaMU (CIIOKEHUE, BBIYUTAHUE, YMHOKEHUE HA YHCIIO),
BBIYUCIIATH CKAJISIPHOE IIPOU3BEICHUE, ONIPEAEIATH B IPOCTEUIINX CIIy4asiX YroJl MexXIy
BEKTOPAMH, BBIIIOJIHATH PA3JI0’KEHUE BEKTOPA HA COCTABIISIIOLIUE, IPUMEHSATH II0Jy4YEHHBIE
3HaHUS B (PHU3HKE, OJIH30BATHCS (POPMYIIOH BHIYMCICHUS PACCTOSHUS MEX/ITy TOUKAMH 110
M3BECTHBIM KOOPJIUHATAM, HCIIOJIH30BATh YPaBHEHUS (UTYp LIS PEIICHHS 3a/1a4;

e I[PUMEHATH BEKTOPHI U KOOPIAMHATHI JJIsl PEIIEHUS TEOMETPUUYECKUX 33/1a4 Ha BBIYUCIICHUE JUIMH,
YIJIOB.

B noBceqHEeBHOM KM3HHU U IPpH H3YYCHUH NPYI'UX NMPEeaAMETOB:

e  HCHOJB30BATh NOHATHS BEKTOPOB M KOOPAWHAT /I PEIICHHs 33124 10 (pU3uKe, reorpaduu u
JIPYTUM y4eOHBIM MpEIMETaM.

I/ICTOPI/IH MaTeMaTuUKH

o XapaKTepI/I3OBaTB BKJIaJ BBIJAOIIUXCA MAaTEMATUKOB B pa3BI/ITI/IC MAaTEMATUKHU U UHBIX Hay‘-IHI)IX
oOJacrei;

e IIOHMMATH POJIb MATEMATHUKU B Pa3BUTHU Poccum.

MeTtoabl MaTeMATUKH
e Hcnonb3yst H3ydeHHBIE METOIbI, IPOBOIUTH JI0KA3aTEIICTBO, BBITIOIHATH ONMPOBEPKEHHUE;
e  BBIOMPATH U3yYEHHBIC METOJIBI M MX KOMOWHAIIMU TSI PEeIICHUS MaTeMAaTHUECKUX 3a/1a4;

e JCIIOJIb30BAaTh MaT€MaTUYCCKUEC 3HAHUA JJI OITMCaHUA BaKOHOMepHOCTef/i B Opr>KaIOIHCﬁ
I[CﬁCTBPITCJ'II)HOCTH 1 IPOU3BCACHUAX UCKYCCTBA,

e TMPUMEHSATH IPOCTEHIINEe IPOrpaMMHbBIE CPEJICTBA U 3JEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBbI
MIpH pelIeHUH MaTeMaTHYeCKUX 3a/1a4.

3. Conep:kanusl y4eOHOI0 nmpeamera
1. BekTopbl. MeTox KOOpAUHAT

ITonsaTue BCKTOpa. AOcCoI0THAsA BEIMYMHA U HaIpaBJICHUC BCKTOPA. PaBencTtBo BCKTOPOB. Crnoxxenue u
BbIYUTAHHEC BCKTOPOB. YMHOXEHUE BCKTOPOB. YMHOXKEHHUE BCKTOPA HAa YHUCJIO. KOJ'IJ'II/IHeapHBIG
BCKTOPEI. Paznoxenue BCKTOpa 110 KOOPpAWHATHBIM BCKTOPAM. KOOpI[I/IHaTbI BCKTODaA. HpOCTGﬁIHHG
3a/ladd B KOOpAMWHATax. YPaBHeHI/Ie OKPY’XHOCTHU U HpHMOﬁ.

OcHoBHas LECJIb — HAYYUTb YHAIlIUXCA BBIITOJHATD HeﬁCTBHH HaJl BCKTOPaMHU KaK HallpaBJICHHbBIMU
OTPE3KaMHU, YTO BA’)KHO JIA IPUMCHCHHA BCKTOPOB B (1)I/ISI/IK€; IIO3HAaKOMUTD C HCIIOJIb30BAHUEM
BCKTOPOB U MECTOZId KOOPAUHAT NPHU PCHICHUN I'COMETPUUCCKUX 3ada4.

BeKTOp OMpCACIIAACTCA KaK HaHpaBJ’IeHHHﬁ OTpPE30K U JIENCTBUS HaZ BCKTOpPAMH BBOJAIATCA TaAK, KaK 3TO
IIPpUHSATO B (I)I/I3I/IKC, T. €. KaK JEHCTBUS C HaIlpaBJICHHBIMH OTPC3KaMHU. OCHOBHOC BHUMAaHHE JOJI?KHO
OBITh YACICHO BBIpa60TKe YMCHI/Iﬁ BBITIOJIHATH OIICpAllMK HaJl BEKTOpaMU (CKJ'IaI[BIBaTB BCKTOPBLI 110
IIpaBHJIaM TPCYTOJIbHUKA U ITapaJUICIIorpaMmMa, CTPOUTL BEKTOP, paBHBIfI Pa3HOCTU ABYX JAHHBIX
BCKTOPOB, a TaKKC BEKTOD, paBHBIﬁ NPOU3BCACHUIO JAHHOTO BEKTOPA HAa JAHHOC I'II/IC.I'IO).

Ha MpUMEpax MOKa3bIBACTCs, KaK BEKTOPBI MOTYT NPUMCHATLHCA K PCHICHUIO TCOMETPUUCCKUX 3aaa.
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JlemoHcTpHpyeTcs 3h(HEeKTUBHOCTD TPUMEHEHHST (POPMYIT JUIsi KOOPAMHAT CEPEIUHBI OTpE3Ka,
paccTosIHUS MEX]Ty IBYMs TOUKaMHM, YPAaBHEHUH OKPY>KHOCTH U TPSMON B KOHKPETHBIX
reOMETPUYECKUX 3ajjauaxX, TEM CaMbIM JIaeTcs MpecTaBiIeHne 00 H3y4eHUH TeOMETPUIECKUX Guryp ¢
IIOMOLIBIO METOJIOB aJIreOpBbl.

1. CooTHomeHHMs MekAYy CTOPOHAMM U yIJIaMHU TpeyroiabHuka. CkaJjsipHoe PoU3Be/leHue
BEKTOpPOB

CuHyc, KOCHHYC U TaHT€HC yriia. TeopemMbl CHHYCOB U KOCUHYCOB. PelieHre TpeyrojabHUKOB.
CooTHoIIEeHHS MEX 1y CTOPOHAMU U YIilaMu TpeyroyibHUKa. CKalspHOE POU3BEACHNE BEKTOPOB U €T0
IIPUMEHEHHE B T€OMETPUYECKUX 3a4a4ax.

OcHoBHasl 11€J1b — Pa3BUTh YMEHHUE YYaLIUXCS NPUMEHITh TPUTOHOMETPUUECKUN annapar npu
peLIeHNN TEOMETPUYECKUX 3a1ad.

Cunyc u kocunyc jiro6oro yria ot 0° 1o 180° BBogsSTCS ¢ IOMOIIBIO €IMHUYHON TOJTYOKPYKHOCTH,
JOKa3bIBAIOTCS TEOPEMBI CHHYCOB M KOCHHYCOB M BBIBOJUTCS €Ille OHa (hopMyria rionam
TPEYroJIbHUKa (TI0JIOBHMHA MTPOU3BEACHUS JIBYX CTOPOH Ha CHHYC yIJIa MEX]Ty HUMH). DTOT armapar
MIPUMEHSETCS K PEICHUIO TPEYTOJIbHUKOB.

CkansipHO€ MPOU3BE/IEHNE BEKTOPOB BBOJIUTCA KaK B (pu3MKe (MPOU3BENCHUE JITMH BEKTOPOB Ha
KOCHHYC yIJla MeX1y HUMH). PaccMaTpuBarOTCsl CBOMCTBA CKAISIPHOTO MTPOU3BEICHHUS U €r0 MMPUMEHe-
HHE MPU PEIICHUU TEOMETPUUYECKHX 3aau.

OcCHOBHOE BHUMaHUE CIEAYeT YACTUTh BbIPaOOTKe MPOYHBIX HABBIKOB B IPUMEHEHUH
TPUTOHOMETPUYECKOTO aIlapaTa Py PeIIeHUH T€OMETPUIECKUX 3aay.

1. JlnuHa OKPYKHOCTH U IJIOIIAAL KPyra

[IpaBunbHbIE MHOTOYTOJIBHUKH. OKPYKHOCTH: OMUCAHHAsI OKOJIO IPABUIILHOTO MHOTOYTIOJIbHUKA U
BNHcaHHas B Hero. [locTpoeHue npaBuIbHBIX MHOTOYT'OJIbHUKOB. J[JTMHA OKPYXHOCTH U TUIOIIAh

Kpyra.

OcHoOBHasl 11eJTb — PACUIMPUTH 3HAHUE YUALTUXCS O MHOTOYTOJIbHUKAX; PACCMOTPETh MOHATHSI JUTHHBI
OKPY>KHOCTH U ILTOLIAAN Kpyra U GopMyJbl Ul UX BRIYUCICHU B Hauane TemMbl gaeTcs onpeaesieHue
MIPaBUJIBHOTO MHOTOYTOJIbHUKA U PacCMaTPUBAIOTCA TEOPEMBI 00 OKPYKHOCTSX, OMMCAHHON OKOJIO
MIPaBUJIBHOTO MHOTOYTOJIbHUKA M BOUCAHHOM B Hero. C MOMOIIbIO OMUCAHHON OKPY>KHOCTH peIIatoTCs
3aJ1a4uM O MOCTPOEHUU MPABUIBLHOTO HIECTUYTOJIbHUKA U MPABUIILHOTO 2re-yrojbHUKA, €ClIU JaH
MIPaBUJIbHBIN M-y OJbHHUK.

@®opmyIibl, BEIpaXKaIOUIHe CTOPOHY MPaBUILHOTO MHOTOYTOJIbHUKA U PaInyC BIIMCAHHOM B HETO
OKPY>KHOCTH 4epe3 paJinyc OMHCAHHON OKPY>KHOCTH, UCTIOJIB3YIOTCS MPHU BbIBOJIE GOPMYIT AITUHBI
OKPY’KHOCTH U IUIOLIAAH Kpyra. BeiBo1 onupaeTcst Ha UHTYUTUBHOE MPEACTABICHUE O Mpejiese: Ipu
HEOTPaHHUYEHHOM YBEJIIMYCHHUH YUCIIa CTOPOH MPaBUIBHOTO MHOTOYTOJIbHUKA, BIMCAHHOTO B
OKPY>KHOCTbB, €0 MIEPUMETP CTPEMHUTCS K JUIMHE ITON OKPYKHOCTH, a TUIOIIAIh — K IJIOLIAAN Kpyra,
OTPAaHUYEHHOTO OKPYKHOCTBIO.

4. JIBu:KeHHnE

OTO6pa)KeHI/Ie IJIOCKOCTH Ha ceOs. [Tousarue JABHIKCHUA. OceBas u HCHTpaJIbHAsA CUMMCTpPH.
HapaJ'IJ'IeJ'ILHLIfI MEpEHOC U TTOBOPOT. HanoxeHus 1 ABHKEHUS.

OcHoBHas HEJIb — MO3HAKOMUTH YHAIUXCA C MMOHATUEM ABHUXKXCHUA U €TI0 CBOﬁCTBaMH, C OCHOBHBIMH
BUJaMU HBH)KCHHﬁ, CO B3aMOOTHOIIIECHUSIMHU HAJIOKECHUH U ABMKECHUM.

JIBM>KEHUE MIIOCKOCTH BBOJUTCS KaK 0TOOpakeHUe MIOCKOCTH Ha ce0sl, COXpaHSIOIIee pacCTOsHUE
Mexay Toukamu. [Ipu paccMoTpeHnn BUJOB IBUKEHUIM OCHOBHOE BHUMAHHE YIEISAETCS IIOCTPOEHUIO
00pa3oB TOYEK, MPSIMBIX, OTPE3KOB, TPEYrOJIBLHUKOB IIPU OCEBOM U LIEHTPATIBHON CUMMETPHSIX,
napajiesIbHOM nepeHoce, moopore. Ha appekTHhIX mpumepax moka3plBaeTCsi IPUMEHEHHUE JBIKEHHUH
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IIpU PELICHUH FEOMETPUYECKUX 3a/1a4.

IloHsTHE HANOXKEHUS OTHOCUTCS B JaHHOM KYpPCC K UUCITy OCHOBHBIX MOHSATHUH. I[OKaSLIBaeTCH, qTo
IIOHATHUA HAJIOXKCHUA U ABMXXCHUSA ABJIAIOTCS SKBUBAJICHTHBIMMU 11000€ HAJIOXKEHHE SIBIISIETCS JABHXXCHU -
€M IINIOCKOCTHU U 06paTHO. I/I3yquHe J0Ka3aTCiabCTBA HE ABJIACTCA O6$I33.TCJIBHBIM, OJIHAaKO CJICayeT
PacCMOTPCTL CBA3b MMOHATUN HAJIOXKCHHS 1 JABMOKCHUS.

1. HauvauabHble cBeeHUs1 U3 cTepeoMeTpuH. [Ipenver crepeomerpun. I'eomerpudeckue Teia u
MOBEPXHOCTH. MHOTOTPaHHUKH: MIPU3Ma, MapajUIeNIenuIe ], MupaMua, (GopMyIbl IS
BBIUMCIICHUS NX 00beMOB. Tena 1 MOBepXHOCTH BpAIICHUs: IIMIIMH/P, KOHYC, cdepa, map,
(bopMyIBI sl BBIYMCIICHUS X TUIOMIAJICH TOBEPXHOCTEH 1 00HEMOB.

OcHoBHasl 11eJ1b — JaTh Ha4aJbHOE MPEICTABICHHE O TEJaX U IOBEPXHOCTSIX B IPOCTPAHCTBE;
MO3HAKOMUTH YYAIIUXCS C OCHOBHBIMHU (hOPMYJIaMU ISl BRIYMCIICHUS IO TOBEPXHOCTEH U 00b-
€MOB TelL

PaccmoTpenune npocTelmx MHOTOTpaHHUKOB (IIPU3MBI, Tapajljiesienuneaa, IupaMu/isl), a TAKKe Tel U
MOBEPXHOCTEN BpallleHus (IIMIMHApa, KOHYyca, cepsl, I1apa) MPOBOJIUTCS HA OCHOBE HAIJISIHbIX
MIpe/ICTaBICHUH, 0e3 IpUBIIEUeHHs aKCUOM cTepeoMeTpuu. DopmMyIibl 1151 BEIUMCIEHHUSI 00bEMOB
YKa3aHHBIX TeJ BBIBOASTCS Ha OCHOBe IpuHLumna KaBansepu, GopMysibl U1sl BBIYUCIIEHUS TUIOIIa e
OOKOBBIX MOBEPXHOCTEN MWIMH/PA U KOHYCA MOJYYarOTCs C TIOMONIBIO pa3BEPTOK ATUX OBEPXHOCTEH,
dhopmyna romaau chepbl IPUBOIUTCS 6€3 000CHOBAHUS.

6. IToBTOpenue

Pewwenune nnaHMMeTpu4ecknx 3aaad.

TemaTnuyeckoe nnaHupoBaHue y4e6GHoOro matepumana

2 4 B Hegento, Bcero 68 4

Ne maparpada Tema K-Bo
4acoB
I'naBa IX. BekTopbl 8
1 [TonsiTne BekTOpa 2
2 CnoXeHHEe U BHIYMTaHUE BEKTOPOB 3
3 YMHOXEHHE BEeKTOpa Ha 4nciio. [IpuMeHeHne BEKTOPOB B PELICHNH 3a1a4. 3
I'naBa X. Metoa koopanHaT 10
1 Pasnoxenue BekTopa 10 AByM HEKOJJIMHEApHBIM BekTopaM. KoopauHaTs! 3
BekTopa. CBsA3p MEXIy KOOPAMHATAMA BEKTOpa U KOOPAMHATAMH €r0 Havyajia U
KOHIIA.
2 [IpocTeiinuie 3a1ayn B KOOpAWHATAX 1
3 YpaBHEHHE TMHAH HA ITIOCKOCTU. Y paBHEHHE OKPY)KHOCTH U TIPSIMOM 3
4 Perienue 3anau 2
5 Koumponvnas paboma Ne 1 1
I'naBa XI. CooTHOLIEHUSI MeKAY CTOPOHAMM M YIJIaMH TpeyroJibHuka. CxanasipHoe 11
npou3BeIeHHe BEKTOPOB
1 CuHyc, KOCHHYC 1 TaHT'€HC yTJIa
2 CooTHOIICHUST MEXKITy CTOPOHAMH U YTIIAMU TPEYTOJIbHUKA
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3 CkansipHoe pOU3BeeHHE BEKTOPOB

4 Pemenue 3amau

Koumponvnas paboma Ne 3

I'maBa XII. /InnHa OKPYKHOCTH U IJIOIAAL Kpyra 12
1 IIpaBuiIbHBIE MHOTOYTOJIBHUKH
2 JinHa OKpYKHOCTH U IUIOINAJb Kpyra

Pemienue 3amau

Koumponvnas paboma Ne 4

I'nasa XIII. /IBn:xenus 8
1 [NousTHE NBUXKEHUS 3
2 [TapannensHbIN IEPEHOC U TOBOPOT 2
Pemienue 3a1a4 2
Koumponvuas paboma Ne 5 1
HauasbHble cBeieHUsI U3 CTepeoMeTpUH 8
1 MHororpaHHUKU 4
2 Ourypsl BpaleHus 4
00 akcnomax IIaHNMeTPUH 2
Hrorosoe nopropenue 9
1 [ToBTOpenue. Penenne 3aaau 8
2 Hmoeosasn konmponvuas paboma 1
10 KVIACC
MATEMATHKA

Peanu3anusi nporpaMMbl 0CyIIeCTBJIAAETCH MO CJAETYIOIMUM YYeOHUKAM:

1. Ance6pa w nadana maTemaTudeckoro ananusa. 10 kmacc : y4e0. i 001eo0pa3oBaTebHbIX YUPEKICHHH
6a3oBbril 1 mpodmiabHB ypoBHHU / C. M. Huxonsckuii [u ap.]. - M. : IIpocBemenne, 2017.

2 Yyeonuk mist 10 xmacca st o61eo0pa3oBaTeNbHbIX YUPEKICHUH : 6a30BbI U MPOPUIILHBINA YPOBHH

«I'eometpus, 10-11», JI.C.Atanacsu, B.®.byry3os, C.b.KagomueB u np. - M.: Ilpocsemenue,

2017

Mecmo yueonozo npeomema 6 yueonom naane. Coriacuo denepanbHomy 0a3MCHOMY y4eOHOMY
IUTaHYy Ha u3y4yeHue marematuku B 10kmacce orBomutcs 1704acoB u3 pacyera 5 4 B Hezenro. M3 HUX Ha
TeOMETPHUIO 2 yaca B HEJICNIO U 3 yaca Ha ajnreOpy U Havana aHaiamsa. [Ipu aTom npeanosaraercs
MOCTPOEHKE Kypca B opMe NOCIIeI0BATEIbHOCTH TEMAaTHYECKUX OJIOKOB C YepEeIOBAaHUEM MaTepraa
1o anredpe, aHAJIM3y U TEOMETPHH.

H3yuenue mamemamuxu ¢ 10 knacce Ha 6a3060m ypoeHe HANPABIEHO HA OOCHUMICEHUE
cnedyruux yenei:

L4 (l)OpMPlpOBaHI/Ie HpeIlCTaBJIeHI/Iﬁ 0 MAaTEeMAaTUKEC KaK YHUBCPCAJIBbHOM A3bIKC HAYKH, CPECIACTBC
MOJCIUPOBAHUS SIBIICHUH U mponeccosB, 00 NACAX U METOJaX MaTCMATHUKU,
L4 Ppa3BUTHE JIOTUYCCKOI'O0 MBINUJICHHSA, ITPOCTPAHCTBECHHOTO B006pa)KeHI/IH, aHrOpHTMquCKOﬁ

KYJIBTYpbl, KpUTUYHOCTU MBIIIJICHUS Ha ypOBHE, HEOOXOAMMOM Juid oOydeHHs B BBICHIEH IIIKOJIE IO
COOTBETCTBYIOLIEH CIEIMaTbHOCTH, B OyayIIel npodeccuoHalbHOM AeATeNbHOCTH;

J OBJIa/IeCHHEe MATEMATHYECKHMM 3HAHMSIMH M YMEHHSIMHM, HEOOXOJIUMBIMU B TOBCEIHEBHON
KHU3HHU, JUIS M3YYEHHs IIKOJbHBIX E€CTECTBEHHOHAYYHBIX MIMCUMIUIMH Ha O0a30BOM YpOBHE, UIs
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noJrydeHus: 00pa3oBaHus B 00JacTAX, HE TPEOYIOIUX YTIyOJIeHHOW MaTeMaTHUYECKOM MOArOTOBKH;

J BOCIIMTaHUE CPEACTBAMM MAaTEMaTHKU KYJIbTYPbl JUYHOCTU: OTHOIIEHMS K MaTEMaTHKE Kak
YacTH OOIIEYeTIOBEYECKONW KYJIbTYPhI: 3HAKOMCTBO C HCTOPHEW DPa3BUTHS MATEMAaTHKH, SBOJIIOLUEH
MaTeMaTUYeCKUX UAeH, TOHUMAaHUS 3HAYMMOCTH MaTEMAaTHKH JUIsl 0OIIECTBEHHOTO TIporpecca.

Ha ocnoBanuu tpeboBanuii l'ocymapcTBeHHOro oOpazoBarensHOro crangapra 2004r. B comepxaHUU
KaJIEHIapHO-TEMaTUYECKOr0 IIJIAaHUPOBAHUS MPEAIONIAraeTCs pealn30BaTh aKTyaJlbHbIE B HACTOSILEE
BpeMsi KOMIIETEHTHOCTHBIN, JUYHOCTHO-OPUEHTHUPOBAHHBIA, NEATEIBHOCTHBIM  IOAXOJbI, KOTOpPbIE
OTIpeneNsoT 3a7auu o0yueHus. [Ipu u3ydeHnn Kypca MaTeMaTHKU Ha 0a30BOM YPOBHE IPOIOJIKAIOTCS
U TOJy4yaroT pa3BUTHE COJAEp)KaTeIbHbIE JHMHUU: «Anzedpa», «Dyukyuu», «Ypasnenus u
Hepasencmea», «leomempusny, «Inemenmvr KOMOUHAMOPUKU, MeOPUU  BEPOAMHOCHEI,
CMamucmuKu u 102uKuy».

B pamkax yka3aHHBIX COJAEPKATEIbHBIX JIMHUN PELIAtOTCS CAEAYIOLIUE 3aAauM:

J CHCTEeMaTH3alHs CBEACHUH O YMCIIax; N3ydeHUe HOBBIX BHJIOB YUCIIOBBIX BRIPAKECHUH U (HOpMyIT;
COBEpUICHCTBOBAHWE IPAKTUYECKUX HABBIKOB M BBIYMCIUTENIBHOM KYyJIbTYpPbI, pacIIUpeHHE U
COBEPIICHCTBOBAHNE alreOpanyeckoro amnmnapara, c(HOpMHpPOBAaHHOIO B OCHOBHOM IIIKOJE, U €ro
MPUMEHEHHE K PEIICHNI0 MaTEMaTHUYECKUX U HEMaTeMaTHUECKUX 3a/1a4;

J paciivpeHre U cucTeMaTu3alus 001X cBeIeHui 0 QYHKIHUAX, MOMOJIHEHUE Klacca U3ydaeMblX
GyHKIMM, WUTIOCTpalUs LIUPOTHl NPUMEHEHUs (YHKIOUN [UIsl ONMMCAaHUS M U3YYEHUS pealbHbIX
3aBHCHUMOCTEI;

J CHCTEMaTHYECKOE U3yUCHHE CBOMCTB T€OMETPUUYECKUX TN B TPOCTPAHCTBE;

o (dbopmMupoBaHHE YMEHHSI IPUMEHSATH TIOJTydYeHHbBIE 3HAHUS ISl PEIICHUS MPAKTHUECKUX 3a/1a4;

J dbopMupoBaHHE YMEHHS JIOTHYECKM OOOCHOBBIBATh BBIBOJBI JUISI HM3YYCHHUS IIKOJIBHBIX
€CTeCTBEHHOHAYYHBIX IUCIUILTAH Ha 0a30BOM YPOBHE;

J pa3BHUTHE CIIOCOOHOCTH K MPEOIOJICHHUIO TPYAHOCTEH;

J pa3BUTHE MPEICTABICHUI O BEPOSTHOCTHO-CTATUCTUYECKAX 3aKOHOMEPHOCTSAX B OKPY)KAIOIIEM

MHpE, COBEpIICHCTBOBAHHWE HWHTEUIEKTYaJlbHBIX U  PEYEeBBIX YMEHHUH MyTeM oOorameHus
MaTeMaTHYECKOTO SA3bIKA.

. OCBOCHHE KOMIICTCHIIUMA: Yy4eOHO-ITO3HABATEIHbHOW, KOMMYHUKATUBHOW, pedICKCUBHOM,
JUYHOCTHOTO CaMOPa3BUTHSI, IEHHOCTHO-OPHUEHTALIMOHHON U MPO(eCcCUOHATBHO-TPYIOBOTO BEIOOPA

B xome ocBoeHHMS ~coIepKaHHMS ~MaTEMaTHYECKOrOo OOpa3oBaHHS  ydJalluecs  OBJIAJCBAIOT
Pa3HOOOPA3HBIMU CTIOCO0AMU ACSITEIHHOCTH, TPHOOPETAIOT U COBEPIICHCTBYIOT OIIBIT:

IIOCTPOCHUA U UCCICAOBAHUA MATEMATUICCKUX MOI[CJ'IGfI JJId OIIMCaHHWA W PCIICHUA IMPUKIAAHBIX 3a/1a4,
3a1a4 U3 CMCXHbBIX JUCHUIIINH,

BBIIIOJTHEHHUA W CAMOCTOATCIIBHOIO COCTAaBJICHHA aJIT'OPUTMHYCCKHUX npez[nncaHI/Iﬁ n I/IHCprKI_II/If/'I Ha
MaTéMaTH4Y€CKOM MATCpUaliC; BBIIIOJTHCHUA PaACUCTOB IIPAKTHYECKOTO XapaKTEpa, HCIIOJIb30BaHUA
MaTCMaTHYCCKHUX (bOpMYJ'I n CaMOCTOATECIBHOI'O COCTAaBJICHUS (bOpMy.]'[ Ha OCHOBC O606HICHI/I$I HJaCTHBIX
CJIY4acB U DKCIICPUMCHTA,

CaMOCTOSITEIIbHOM pa6OTBI C UCTOYHHUKaMH I/IH(I)OpMaI_II/II/I, O606H_ICHI/I${ Hn CUCTCMaTHU3allun HOHy‘IGHHOﬁ
HH(bOpMaIlHH, HHTCTPUPOBAHUSA €C B JIMYHBIN OIIBIT,

IIPOBEACHUS JOKa3aTeJIbHBIX PACCY)XJEHHH, JIOrMYecKoro OOOCHOBaHMs BBIBOJIOB, pa3IMYCHUs
JIOKAa3aHHBIX M HEIOKa3aHHBIX YTBEP)KJIEHHH, apryMEHTHPOBAHHBIX U AMOILMOHAIBHO YOEIUTEIbHBIX
CYKICHUMH;

CaMOCTOSATEIBHON M KOJJICKTHBHOM ACATCIIbBHOCTHU, BKIIFOYCHHSA CBOUX PE3YJIbTATOB B PE3YJIbTAThI

pa6OTI>I rpymibl, COOTHECCHHUE CBOCTO MHCHHUA C MHCHHUEM APYTUX YHYAaCTHUKOB yqe6Horo KOJIJICKTHUBA U
MHCHHUEM aBTOPUTCTHBIX UCTOYHUKOB.
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YueOHO-TeMaTHUYECKHIi IJIaH.

Ne Conepxanue Komnuecr | KontposabHbie

n/n BO YaCOB | pabOTHI
1 IToBTOpEeHME 4 1

2 JlelicTBUTE/IbHBIE YN CJIA. DJIEMEHThl KOMOMHATOPUKH. 7 -
3 PanuoHabHbIC YPABHEHUS] M HEPABEHCTBA 14 1
4 Benenue. Axkcuomsl crepeoMerpuu. [lapaminensHOCTh MPSAMBIX U 24 2

IIJIOCKOCTEMN
5 Kopens crenienu n 9 1
6 CTerneHp NOoJI0KUTEIIBHOTO Yucia 10 1
7 [leprnieH TUKyYNIIPHOCTD NPSMBIX U MJIOCKOCTEN 20 1
8 Jlorapudmel 7 -
9 [TokazarenbHble U JorapuMUUecKie YpaBHEHUS U HEPABEHCTBA 7 1
10 MHororpaHHuKu 12 1
11 CHHYC U KOCHHYC YIJIa 8 -
12 TaHreHc m KOTAHTeHC yrJja 6 1
13 DopMyJIbI CJI0KEHNSI 8 -
14 BekTopbl 6 1
15 Tpuronomerpudeckue GyHKIIUH YUCIOBOTO apryMEHTa 8 1
16 Tpuronomerpudeckre ypaBHEHUS U HEPABEHCTBA 8 4
17 DIEMEHTHI TEOPUU BEPOSTHOCTH. -
18 IToBTOpenue kypca Mmaremarnku 3a 10 kmacc 12 1
UTOTO 170 14
Conep:xanue y4yeOHOI0 nmpeamera.
AJredpa.

[HeiictButenbuble uncina. [lonstue HaTypanbHoro uncia. MHoxxectBa yucenn. CBOKMCTBA IEHCTBUTENBHBIX YHCE.
Memoo mamemamuyeckou uHOyKyuu. J{oKazamenbCmeo YUcioeblx HepageHCma. Jenumocms yeavix yucer.
Cpasuenus no modyno M. 3adauu ¢ YyenoyucieHHbIMU HeU38EeCMHLIMU.
PanmonansHbIe ypaBHEHHS U HepaBeHCTBA. PannonansHbIe BeIpakeHus. @opmynsr 6mHOMa HhoTOHA, CyMMBI U
pa3HOCTH cTeneHeu. Jenenue mHo2ounenog ¢ ocmamxom. Paunonansaelie ypaBHeHHs.. CHCTEMbI paliOHATIbHBIX
ypaBHEHUH. MeTo1 HHTEpBaJIOB pellleHHs HepaBeHCTB. PannonanbHble HepaBeHCTBa. HecTporue HepaBeHCTBa.

Cucrembl pallOHAJIIbHBIX HEPABCHCTB.

HEUYETHOU cTeneHer. Apudmernueckuii kopeHb. CBOMCTBa KOpHEH cTereHu N.

Kopens crenenu n . [lonstue kopHs crenenu N. KopHu yeTHol u

CrerneHb IMOJOXKUTEIbHOro unciia. IloHsATHEe M CBOMCTBA CTEIIEHU C pamroOHAIBHBIM ITOKA3aTCIICM. Hpe,ueJI
IOCIICA0BATCIIBHOCTH. CsolicTBa IMMPpEaciioB. beckoneuno Y6BIB8.IOH_[a$I reoMETpruICCKas MpOrpeccus.
Yucno e. Ilouamue cmenenu c UuppayuoRalbHblM nokasameem.
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Jlorapugpmer.  Ilonstue u cBoiictBa norapudmoB. Jlorapudmuueckas ¢yHKiusa. JlecaTndHbIi
norapudm (IPUOTMKCHHBIC BBIYUCICHUS).

[TokazarenpHble W JOrapuMUYECKUE ypaBHEHUS W HeEpaBeHCTBa. [Ipocrelinive moka3aTelbHbIC U

norapuMUYECKUe YypaBHEHHS. YPaBHCHHS, CBOJSIIMECS K MPOCTEHIINM 3aMEHOW HEM3BECTHOTO.
[Ipocreiimue moka3aTenpHbie © JorapuMHUUecKue HepaBeHCTBA. HepaBeHcTBa, cBOASAIIUECST K
MIPOCTEHUIINM 3aMEHOM HEU3BECTHOIO.

Cunyc, kocunyc yrina Ilonsitue yrina u ero mepsl. OnpezeneHue cuHyca U KOCUHYCa yria, OCHOBHBIE
dbopmynbl s HUX. APKCHHYC M apKKocuHyc. TaHreHc m kotaHreHc yria OnpezeneHne U OCHOBHBIC
dbopMynBl Ui TaHTEHCAa M KOTAaHTE€HCA yria. ApPKTaHT€HC W apKKOTaHTeHC. DOpPMYIbI CIIOKEHUS.
Kocunyc cymmbl (1 pazHocTH) ABYX yrioB. @opMyIibl JUIsl TONOJHUTEIBHBIX YrioB. CHHYC cyMMBbI (U
pa3zHocTH) ABYX yriaoB. CymMma U pa3HOCTb CUHYCOB M KOCUHYCOB. DopMyIbl [U1sl ABOWHBIX U MTOJIOBUH -
HbIX yrioB. [Ipou3BeneHne cHMHYCOB M KOCHHYCOB. DOpMyibl Il TAaHIE€HCOB. TpPUIOHOMETPUYECKHE
(bYHKIMU YKCIIOBOrO apryMmenTa. @yHKIuU Y = SiN X, Y = COS X, Y = tg X, y = ctg X. TpuronoMeTpudeckue
ypaBHEHUsT W HepaBeHCTBa IIpocrelimme TPUTOHOMETPUYECKHE YpPaBHEHHMs. TpPUTOHOMETPUYECKHE
YpaBHEHUS, CBOJAIIHAECS K TMPOCTEHUIIMM 3aMEHOW HEU3BECTHOTO. IIpuMeHeHne OCHOBHBIX
TPUTOHOMETpUUECKUX GopMyn uisl penieHus ypaBHeHHH. OnHoponaHble ypaBHeHMs. IIpocrteifiiue
TPUTOHOMETPUYECKNE HEpaBeHCTBAa. HepaBeHCTBa, cBOAAIIMECS K IPOCTENIIIMM 3aMEHONW HEU3BECTHOTO.
BBenenue BcrioMoraresbsHOTO yria.

DJIeMEeHThl KOMOMHATOPUKHU, CTATUCTUKH M TEOPUH BEPOSITHOCTEI.

[lepecranoBku. Pazmemnienus. Couetanus. BepositHocTh coObITHS. [IoHSATHE 1 CBOWMCTBA BEPOATHOCTH
COOBITHSL. Yactota. VYcimoBHass BeposATHOCTh. OTHOCHTENbHAas 4YacToTa COOBITHS. Y CIIOBHAsI
BEpOSTHOCTH. He3aBucumbie coObITHS.

D yHKIUMH.

Oyaxknuu 1 ux rpadpuku  OdinemeHTapHble pyHKnuu. Uccrnenosaune GpyHKmumii u
nocrtpoeHve wux rpadukoB JjeMeHTapHbiMu wmetogamMu. (OCHOBHBIE CHIOCOOBI
npeobpa3oBaHusd rpadguros. 'paduku Gyukiuii, cogepkanmx moayid. lpexen pyHKIuYU 1
HenpepbIBHOCTb. I[lonsiTe mpenena ¢pyHkuuu. OQHOCTOPOHHUE Npeaesibl, CBOMCTBA MpeaesioB.
HenpepbiBHOCTH QyHKIMII B TOUKe, HA MHTepBaJe, Ha oTpe3ke. HenmpepbIBHOCTH 3j1eMEeHTAPHbIX
¢yukuuii. PaspeiBasie Gyakiun. OoparHbie pyHKIunu . [lonsaTue odparHoii pynkunuun. B3anmuo
oOpatHblie pyHKIMU. OOpaTHBIC TPUTOHOMETPHYECKHE (YHKITUH.

I'eomerpus.

I'eomeTpus HA MJIOCKOCTH.
CBOWCTBO OMCCEKTpPHCBHI yIjla TpeyrosibHHKa. PelneHue TpeyroabHUKOB. BbluncieHue OuccekTpuc,
ME/IMaH, BBICOT, PAJUyCOB BIMCAHHONW M ONMCAHHOW OKpYxHOcTell. PopMysbl IIOLIAAN TPEYroJIbHUKA!
¢opmyna ['epoHa, BbIpaKeHHE IUIOIIAJM TPEYroJIbHUKA 4Yepe3 paauyC BIMCAHHOW W OINMCAHHOM
OKPY>KHOCTEH.
Beruuciienve yriioB ¢ BEpIIMHOW BHYTPU U BHE KPYyTa, yIjla MEKIY XOPAOH U KacaTeIbHOM.
Teopema o npousBeneHnu oTpe3koB xopA. Teopema o kacartenbHOR U cekyuieil. Teopema o cymme
KBaJpaToOB CTOPOH U JUArOHaICH mapasieaorpamma.
Brimcannbsle M omnMcaHHblE MHOTOYrojdbHMKH. CBOMCTBa M TPU3HAKM BIHMCAHHBIX W ONMCAHHBIX
YETBIPEXYT OJIbHUKOB.
I'eoMmerprueckre MecTa TOYEK.
Perenue 3a1a4 ¢ MOMOIIBIO0 FT€OMETPUUECKUX MTPEOOPA30BAHUM U T€OMETPUUECKHX MECT.
Teopema Hesvl u meopema Menenas.
Onnurc, runep6oiia, napabdosa Kak TeOMETPUYECKHUE MECTa TOUECK.
HepaspemmmocTs Ki1acCUYeCKUX 3a1a4 Ha IIOCTPOCHHUE.
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[psimble M MIOCKOCTH B mpocTpaHcTBe. OCHOBHBIC TMOHSTHS CTEPEOMETPUH (TOYKA, MPsMasi, MIOCKOCTB,
MPOCTPAHCTBO).

[lepecekaromuecs, mapanaeabHble U CKpELIUBAIOLIMECS MpsAMBbIE. YTOI MEKIy NPSAMBIMH B IPOCTPAHCTBE.
[lepnienaukynsipHOCTh NpSAMBIX. [lapannensHOCTh U NEPIEHIUKYIIPHOCTh MPSMON M TUIOCKOCTH, MIPU3HAKH U
cBoiicTBa. Teopema o Tpex mepHeHAuKynsdpax. llepneHauKkyasp ¥ HaKJIOHHAs. YTOJI MeXAYy MNpsAMON U
IJIOCKOCTBIO.

[TapamienbHOCTh MIOCKOCTEH, MEPIEHIUKYIIPHOCTh IUIOCKOCTEH, IIPU3HAKU U CBOMCTBA. J[BYIpaHHBIN yroi,
JINHEUHBIN Yron IBYI'PaHHOIO YIJIA.

PaccrosHus or Touku 10 ILIockocTd. PaccrosHue OT npaAMOM A0 IUIOCKOCTH. PaccrosiHue Mexny
HapajuieNbHbIMU INTOCKOCTAMHU. PaccTosiHue MeXy CKPEIUBAOIUMUCS IPSIMBIMH.

[MTapamnensHoe mnpoektupoBanue. Ilmomans OpTOroHaabHON MHPOEKIMHM MHOTOyrojibHUKa. I300paxkeHue
MPOCTPAHCTBEHHBIX (PUTYD.

MuororpanHukd. Bepmael, peOpa, TpaHu MHOrorpaHHuKa. Pa3zBepTka. MHororpanHbie yriibsl. Beimykibie
MHOTOTpaHHUKHU. Teopema Diinepa.

[Ipusma, ee ocHOBaHuUs, OOKOBbIC peOpa, BHICOTA, OOKOBasi MOBEPXHOCTh. [IpsiMas W HAKJIOHHAs MPU3MA.
[IpaBunsnas mpusMma. [lapamnenenunen. Kyo6.

IMupamupa, ee ocHoBaHHE, OOKOBbIE peOpa, BbICOTA, OOKOBas IOBEPXHOCTb. TpeyroyibHas NHpaMH[IA.
IIpaBunbHas nupamuaa. Y ce4eHHas MMpaMua.

Cummerpun B KyOe, B Tapajuielnenurese, B Npu3mMe U nupamuze. [IoHATHE 0 CHMMETPUH B TMPOCTPAHCTBE
(menTpanmpHas, oceBast, 3epKanbHast). [IpuMepsr ciMMeTprii B OKpYKaIOIIeM MUDE.

Ceuenust kyba, MPU3MBI, TUPAMHUIBL.
[Ipencrarienye o MpaBUIBHLIX MHOIOIPAHHUKAX (TETPadp, KyO, OKTadp, NOJAEKadAP U UKOCAIP).

KoopauHatel u BekTOpHl. JleKapTOBbI KOOpAMHATHI B mpocTpaHcTBe. dDopMyna pacCTOSHUS MEXIy ABYMS
TOYKaMH. YpaBHEeHUs cepbl u TUIocKocTH. DopMylia paccTOSHUS OT TOYKH JIO TUIOCKOCTH.

Bekroprel. Monyns BekTropa. PaBeHcTBO BekTopoB. CloXkeHHE BEKTOPOB M YMHOKEHHE BEKTOpa Ha HHCIIO.
Yron wmexnay Bekropamu. KoopaumHaTtsl BekTopa. CkamspHOe Ipou3BelieHHe BeKTopoB. KoiwmHeapHbIe
BEKTOpHI. PaziokeHre BEKTOpa 1O JBYM HEKOJUTMHeapHbIM BekTopaM. KomruranapHeie BeKTOpsl. Pasnoxkenne
10 TPeM HEKOMILIAHAPHBIM BEKTOpPaM.

TpeOoBaHMs K YPOBHIO NOATOTOBKH YYAIIIMXCH:

B pezynomame usyuenus mamemamuku Ha 6a3080M ypoeHe YUeHUK 00J1HCEH

3HATH/MOHUMATD'

3HaYEHHE MAaTeMaTHYECKOW HAYKH JIJIsl PEIICHUS 3a/1a4, BO3HUKAIOIINX B TCOPHH U TPAKTHKE;
[IMPOTY U B TO K€ BPEMS OIPaHUYEHHOCTh MPUMEHCHHS MaTEMAaTHIECKUX METOJIOB K aHAIIU3Y U
HCCIICIOBAHUIO POLIECCOB U SIBIICHUI B IIPUPOJIE U OOIIECTBE;

3HAaYEHHE MPAKTUKU M BOIIPOCOB, BOZHUKAIOIIMX B CAMOM MaTeMaTuKe s (GOPMUPOBAHMS U
Pa3BUTHSA MAaTEMATHYCCKON HAYKH; HCTOPHIO PA3BUTHsI MOHATHS YUCIIA, CO3IAHUS
MaTEMAaTHYECKOTO aHa/IN3a, BOSHUKHOBEHHS U Pa3BUTHS T€OMETPHU;

YHUBEPCAIbHbIH XapaKkTep 3aKOHOB JJOTMKHA MaTEMAaTHUYECKUX PACCYXICHHUM, HX TPUMEHUMOCTD BO
BCEX 00JIACTAX YETOBEYECKOM NEATENBHOCTH;

BEPOSTHOCTHBIN XapaKTep Pa3IUYHBIX MPOIIECCOB OKPYKAIOIIETO MUPA;

AJITEBPA

yMeTh

! TMomumo YKa3aHHBIX B JJaHHOM pa3Jiefie 3HaHHii, B TpeOOBaHUs K YPOBHIO MOATOTOBKU BKJIIOYAIOTCS TAK)Ke 3HAHMS, HEOOXOAUMBIE JUIs

OCBOCHMA NEPCUNCIICHHBIX HUXKE yMCHI/Iﬁ
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BBITIOJIHAT apu(METHYECKHE NeHCTBUS, cOUeTasi yCTHbIE U MUCbMEHHBIE IPHUEMBbI, TPUMEHEHHE
BBIYUCIIUTENIBHBIX YCTPOUCTB; HAXOAUTh 3HAUYECHUsI KOPHS HATYPAJIbHOW CTEIICHH, CTEIICHHU C
panroHaIbHBIM TIOKa3aTeseM, Jorapupma, UCHOIb3ys P HEOOXOTMMOCTH BBIYHCIUTEIbHBIC
YCTPOMCTBA; I10JIb30BATHCS OLICHKOW U IPUKUJIKOM IIPU IPAKTUYECKUX pacyeTax;
MIPOBOJIUTH 110 U3BECTHBIM (hOpMYJIaM U MpaBUIIaM MpeoOpa3oBaHms OyKBEHHBIX BBIPAKECHUH,
BKJTIOYAIOIIUX CTETICHH, PaJMKabl, JOrapu(pMbl U TPUTOHOMETpUYECKHE (DYHKIINH;
BBIUMCIIATH 3HAYEHUS YUCIIOBBIX U OYKBEHHBIX BBIPAXKEHUH, OCYILIECTBIISII HEOOXOIUMBIE
II0ICTAHOBKHU U NpeoOpa3oBaHus;
HCIOJIB30BAaTh l'[pPIOﬁIJETEHHI)Ie 3HAHUA U YMCHUSA B l'lpaRTH‘leCKOﬁ JCATCIBbHOCTH H NOBCeIHEBHOM
KHU3HMH I

ONMCAHUS C IOMOIIbIO (PYHKLNN pa3IMUHbIX 3aBUCUMOCTEN, IPECTABJICHUS UX IpaduyecKy,
UHTEpIIpeTaly rpa(uKos;

YPABHEHUSA U HEPABEHCTBA

yMeThb
pelarh palroHalbHbIe, TIOKa3aTeIbHbIE U JIOTAPU(PMUUECKIE YPaBHEHUS U HEPABEHCTBA,
npocmeuuiue uppayuoHaiIbHble U MPUZOHOMempudecKue ypasHeHus, ux cCucmembl,

COCTAaBJIATh YPABHEHMS U HEpAGeHCMEa 10 YCIIOBUIO 33/1a4H;

MCI0JIb30BATh Il MPUOIMIKEHHOTO pelIeHNs YpaBHEHUN U HEPABEHCTB IpauuecKuil MeTox;
n300paxaTh Ha KOOPJAUHATHOM IMJIOCKOCTH MHOKECTBA PELIEHUH MPOCTENUIINX YpaBHEHUN U X
CUCTEM;

HCI0JIb30BATH NMPUOOpPETEeHHbIE 3HAHUS U YMEHUS B MPAKTHYECKOM 1eSITeJIbHOCTH U
NOBCEIHEBHOM KU3HM JIS:
MOCTPOEHUS ¥ UCCIEA0BAHUS MPOCTEUIIINX MATEMAaTUUECKUX MOJIENEH;

3JEMEHTHI KOMEUHATOPUKH, CTATUCTUKH U TEOPUU BEPOATHOCTEN

yMeThb
pemaTh MpoCTeHIue KOMOMHATOPHBIE 3a/1a49i METOIOM Iepedopa, a TAKKe C UCIOIb30BaAHUEM
W3BECTHBIX (popMyIT;

BBIUMCIIATH B MPOCTEHINNX CITydasiX BEPOSTHOCTH COOBITHI Ha OCHOBE IOJICYETA YUCIIA UCXOIOB;

HCNO0Jb30BATH NPHOOPEeTeHHbIE 3HAHUS M YMEHHSl B MPAKTUYECKOii 1eATeJIbHOCTH U
MOBCEIHEBHOM KM3HHU IS

aHaJIM3a PeabHBIX YHCIOBBIX JaHHBIX, IPEICTABIICHHBIX B BUJIE AHMArpaMM, I'pauKoB;
aHann3a MHPOPMAIIMK CTATUCTUYECKOTO XapaKTepa;

I'EOMETPUA

yMeThb

pacrio3HaBaTh Ha 4epTexax U MOJENSIX POCTPAHCTBEHHbBIE (POPMBI; COOTHOCUTH TPEXMEPHbIE
O0OBEKTHI C UX ONMUCAHUSMHU, U300paKEHUAMHY;

OIIUCBIBATh B3aMMHOE PACIIOJIOKEHUE IPSIMBIX U IUNIOCKOCTEN B IIPOCTPAHCTBE, AP2YMEHMUpos8ams
€80U CYACOeHUs 00 IMOM PACNONONHCEHUU,

aHAJIM3UPOBATh B IPOCTEHIINX CIydasX B3aMMHOE PaCIOJI0XKEeHUE 0ObEKTOB B IIPOCTPAHCTRE;
n300pakaTh OCHOBHbIE MHOT'OI'PAaHHUKH U KPYTJIbIE T€Ja; BBIIOIHITH YEPTEXKH 110 YCIOBUIM
3az1ay;

cmpoums npocmeniuiue ceveHus Kyoa, npusmvl, NUpamuobl;

peuaTh IIaHUMETPUUECKHUE U IIPOCTEHIINE CTEPEOMETPUUECKUE 3aa4l Ha HAX0XKICHUE
reOMEeTPUYECKUX BEIUYUH (JJIMH, YIIIOB, MJI0MIa e, 00bEMOB);

UCIOJb30BATh MPHU PEIICHUH CTEPEOMETPUUECKHX 3a/1a4 IJIaHUMEeTpUdecKre (GakThl U METOJIbI;
IIPOBOJUTH JI0KA3aTEIIbHBIE PACCYKICHUSA B XOJI€ PEILICHUS 3a/1a4;

HCIIOJIb30BaTh npnoﬁpeTeHHme 3HAHUA U YMCHUSA B l'lpﬂKTH'-ICCKOfI JACATECIbHOCTH U
NMOBCEIHEBHOM KM3HH JIJIS:
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ucciae0BaHus (MOACITUPOBAHNS) HECIOKHBIX MPAKTUYECKUX CUTYAIIMH Ha OCHOBE M3YYEHHBIX
(bopmyIn U CBOWCTB GUTYD;

BBIYHMCIICHUS] 00BEMOB U TUIONIAJICH TIOBEPXHOCTEH MPOCTPAHCTBEHHBIX T MIPU PEILICHUN
NPaKTHYECKHUX 33]1a4, UCIOJIb3YsI IPH HEOOXOAUMOCTH CIIPABOYHUKHU U BBIYHCIUTEIBHBIC
YCTPOMCTBA.
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11 KJIACC
AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A

Pabouas mporpamma cocrasiena k YMK C.M. Hukounbckoro u ap. «Anredpa 1 Hayajia MaTeMaTHYECKOTO

aHaimm3a», 11 knacc

Cornacao ®enepanpbHOMy 0a3ucHOMY ydeOHOMY IUTaHY JJIsi 0Opa3oBaTENBHBIX YupekIaeHH Poccuiickoit
®denepauuu s 003aTENIBHOTO U3YyUEHHs] MATEMAaTUKK Ha 3Tare OCHOBHOTro odiero oopazoBanus (10-11 xmaccsr)
orBojuTCS 3 yaca B Hemearo. Pabouas mporpaMmMa KOHKPETHU3UPYET COJEp)KaHWUE IPEIMETHBIX TEM
00pa30BaTeNLHOTO CTaHApTa U AaET pacrpeieieHne YIeOHbIX YacoB 10 pa3JiesiaM Kypca.

B nannoif paboueil mporpamme Ha W3ydeHHE anreOpbl M Hadal MaTeMaTH4YecKoro aHanms3a B 11 kiacce
OTBOJAUTCA 3 4yaca B He/IeNto, U3 pacuéta 33 yueOHBIX Heelb — 99 4acoB B TO/I.

OO0meyueOHbIe YMEHUSI, HABBIKU U CIIOCOOBI IS TEIIbHOCTH
B xone ocBoeHus coaep:kaHMs MAaTeMaTH4YeCKOro oOpa3oBaHUsS ydallluecs OBJA/EBalOT Pa3HOOOpPa3HBIMU
Croco0aMu e TEIIbHOCTH, TPUOOPETAIOT U COBEPIIEHCTBYIOT OIIBIT:
MIOCTPOEHHUS U MCCIEA0BAHNS MaTEMaTHYECKUX MOJENel /Ul ONKUCAaHUs U pellIeHus PUKIaJHbIX 3a/1ad, 3a7a4
U3 CMEXHBIX TUCIUIUINH;
BBINIOJIHEHHSI M CAMOCTOSITEJIbHOTO COCTABJICHUS AJITOPUTMHYECKHUX MPeINUCAHUI M
HHCTPYKIUI HA MaTeMaTH4YeCKOM MaTepHaJie; BbINOJHEHHS PACYeTOB MPAKTHYECKOI0 XapaKTepa;
HCIOJIL30BAHUS MaTeMaTH4ecKux GopMyJ1 H CAaMOCTOATEJHLHOI0 cOCTaBJIeHUsI (pOpPMYJ1 HA OCHOBe
0000111eHNS YACTHBIX CJIYy4YaeB M IKCIIEPUMEHTA;
CaMOCTOSITENIbHOM paboThl C HCTOYHUKAMU HH(popmanuu, OO0OOIIeHHs U CHUCTeMaTH3allMd TOJIyYeHHOU
nH(pOpMaLUY, HTHTETPUPOBAHUSI €€ B JIMUHBINA OTIBIT;
MIPOBEJICHUS JI0Ka3aTeIbHBIX PACCYXIEHUHN, JIOTUYECKOT0 000CHOBAHMSI BHIBOJIOB, PA3IMUYECHUS JOKAa3aHHbBIX U
HEeJ0Ka3aHHBIX YTBEPXKICHHM, apryMEHTUPOBAHHBIX U AMOIIMOHAIBHO YOS IUTENIbHBIX CYXKICHUII;
CaMOCTOSITEJIbHOW M KOJUIEKTUBHOM N€ATENbHOCTH, BKJIIOUEHHUS CBOMX DPE3YJIbTAaTOB B PE3YyNbTaThl PabOThI
IpYyIIBbl, COOTHECEHHWE CBOET0 MHEHHUS C MHEHHEM JPYTHX YYacTHUKOB Y4EOHOIO KOJUIEKTMBA M MHEHHEM
aBTOPUTETHBIX HCTOYHUKOB.

TPEBOBAHMHSA K YPOBHIO IOAI'OTOBKH BbIITY CKHUKOB

B pezynomame uzyuenus mamemamuku Ha 6a3080M ypoGHe YUEHUK OO0IHCEH

3HATH/MIOHUMATH

. 3HAYCHHE MATeMAaTHYECKOW HAyKH JIJIsl PEIICHUS 3a/1ay, BO3HUKAIONIUX B TEOPUH U MPAKTUKE; ITUPOTY U B TO
K€ BpeMs OTPaHUUYEHHOCTh MPUMEHEHUS MaTEMaTHYECKUX METOJ0B K aHAIM3Y M UCCIEAOBAaHUIO MPOIECCOB U
SIBJICHUH B IPUPOJIC M OOIIIECTBE;

. 3HAYCHHE IPAKTUKH W BOMPOCOB, BO3HHMKAIOIIUX B CaMOW MareMaTwke I (OPMUPOBAHHUS M Pa3BUTHS
MaTeMaTH4YeCKOW HayKH; HWCTOPUIO pa3BUTHs TOHATHUS YHWCIA, CO3JaHUS MaTeMaTHYeCKOTO aHaiu3a,
BO3HUKHOBCHHMSI H PA3BUTHUS T€OMETPHUH;

. YHUBEPCAJIbHBIA XapakTep 3aKOHOB JIOTMKM MaTeMaTH4YeCKMX DPACCYXACHUH, UX NPUMEHHMOCTb BO BCEX
001aCTAX YeTI0BEYECKON eATEIIbHOCTH;

. BEPOSATHOCTHBIN XapaKTep Pa3IMYHbIX IPOLIECCOB OKPYKAIOIIET0 MUPA.
AJITEBPA
yMeTh

. BBIMOJIHATE ~ apu(MeTHuecKue JAEeUCTBUS, codeTass YCTHbIE U MHUCbMEHHbIE MPHEMbI, IPUMEHEHUE

BBIUMCIIUTENBHBIX YCTPOICTB; HAXOAUTh 3HAUEHHs] KOPHS HATypalbHOM CTENEHH, CTENEHHU C PAllMOHAIBbHBIM
nokaszaTenieM, Jiorapudma, UCMONb3ysl HpU HEOOXOAMMOCTH BBIYMCIMTEIbHBIE YCTPOMCTBA; IMOJB30BATHCA
OLIEHKOH M MPUKUIKON MPU MPAKTUUYECKUX pacyerax;

. MIPOBOJIUTH IO M3BECTHBIM (hOpMyJIaM M IMpaBHJIaM MpeoOpa3oBaHUs OYKBEHHBIX BBIPAXKEHMMH, BKIFOUAIOIIMX
CTETIeHH, paiuKabl, JOrapupmMbl 1 TPUTOHOMETPUIECKHE (QYHKIINU;
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BBIYUCJIIATH 3HAYUYCHUA YUCIIOBBIX U GYKBGHHBIX BBIpa)KeHHﬁ, OCYHICCTBJIAA HGO6XOI[I/IMLIG IIOACTAaHOBKHU H
peoOpa3oBaHMS;

HCIIOJIB30BATDb l'[pHOﬁpeTeHHbIe SHAHUSI U YMCHUSA B HpaKTquCKOﬁ JeATeJIbHOCTH U IMOBCEIHEBHOI
KU3HMU I

MPAKTUYECKUX PAcUYeTOB IO GopMmynam, BKIOUas (GopMyisl, COAEpIKaIIe CTETICHHU, PAJUKAIIbI, IOTapuPMBbI U
TPUTOHOMETpUYECKHE (YHKIIUH, UCIOJIB3YS MPH HEOOXOJMMOCTH CIPABOYHBIE MaTEpHUalibl M MpOCTEHIIne
BBIYMCIIMTEIIBHBIE YCTPOMCTBA.

O YHKIIUU U T'PAOUKHA

yMeTb
OTIpeNIeNATh 3HaUeHUe (PYHKIIMU M0 3HAYCHUIO apryMEHTa IPU Pa3IUYHBIX CIIOCO0axX 3a1aHus (pyHKIINH;
CTPOUTH IpaQUKU U3y4EHHBIX (PYHKIIHIA;

OTMCHIBATh MO TPAPUKY U 8 npocmenuiux ciyuasx no ¢popmyne IOBEJEHUE U CBONCTBA QYHKIMM, HAXOIUTH IO
rpaduky GyHKIUHU HAMOOJBIINE U HAUMEHBIIINE 3HAUCHUS;

pelaTh ypaBHEHUs, IPOCTEHNIIINE CUCTEMbI YPaBHEHHM, UCIIOJIB3YSI ceoticmea (hyHKyuil U UX rpaUKoB;

HCIO0JIB30BATDb l'[pP[OﬁpeTeHHI)Ie 3HAHUA U YMCHHUS B HpaKTquCKOﬁ JeATEeJHLHOCTH U NOBCEIHEBHOM
KU3HHU I

OTHCAaHUS C IOMOIIbIO (QYHKIUI pa3IMUHbIX 3aBUCUMOCTEH, MPeICTaBICHUs UX TpaduvecK, HHTepIpeTalun
rpaduKoB.

HAYAJA MATEMATHYECKOI'O AHAJIN3A

yMeTh
BBIYHCIISATH IPOU3BOAHBIE U NEep8O0OpaA3Hble HIEMEHTAPHBIX (DYHKIIUH, UCIIONb3YS CIPAaBOYHbIE MAaTEpUAIIbL;
HCCIIEI0BaTh B MPOCTEHIIUX ciaydasX (YHKIMH HA MOHOTOHHOCTb, HAaXOJUTh HAUOOJBIIMNE U HAaUMEHBIINE
3HaueHUs (PYHKUUN, CTPOUTh TpapUKd MHOTOWICHOB U HPOCMENUUX pPAaYyUOHAIbHbIX @DYHKYUL C
WCIO0JIb30BAHMEM aliapaTa MaTeMaTUYeCcKOro aHajan3a;

BLIYUCTAMb 8 NPOCMEIUUUX CYYAAX NIOUWAOU C UCNOTIb308AHUEM NEPEO0OPAZHOU;

HCIO0JIB30BAaTDh HpHOﬁpeTeHHbIe 3HAHUA M YMCHHUS B HpaKTH‘leCKOﬁ JeATeJHLHOCTH U TOBCEJTHEBHOM
AKU3HHU 1JIA:

pEeIICHMA NPUKIAAHBIX 3aaa4, B TOM YHUCJIC COLIHUAJIBHO-3KOHOMHYCCKHUX H (bl/ISI/I‘leCKI/IX, Ha HauOOJIBIINE H
HAaNMMCHBUINEC 3HAYCHUS, HA HAXOXKICHUE CKOPOCTHU U YCKOPCHUA.

YPABHEHUA U HEPABEHCTBA

yMeThb

pelaTh panUoHAIbHbIE, IOKa3aTelbHblE U JOrapu(pMHUUYECKHE YpaBHEHHUS M HEPaBEHCTBA, npocmeuuiue
UpPPAYUOHAIbHYLE U MPULOHOMEMPUYECKUE YPAGHEHUS, UX CUCTEMDL,

COCTaBJIATh YPAaBHEHUS U HepaseHCcmea N0 YCIOBUIO 33/1a4H;

UCIOJb30BATh AJIs MPUOIMKEHHOTO PEIIEHUs] YpaBHEHUH U HEpaBEeHCTB I'pa)uuecKuil METO;

n300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH MHOYKECTBA PEILICHUH TPOCTEUIINX YPAaBHEHUM U UX CUCTEM;

HCIIO0JIb30BaATh l'[pI/IOﬁpeTEHHbIe SHAHUA W YMCHUA B HpaKTI/I‘leCKOﬁ JeATeJLHOCTH H IOBCETHEBHOM
AKM3HH JIJIA:
MOCTPOCHUSA U UCCICAOBAHUS HpOCTGfIH.IHX MaTeMaTHYECKUX MOACICH.

JEMEHTBI KOMBUHATOPUKU, CTATUCTUKHU U TEOPUU BEPOSITHOCTEMN

yMeThb

pemaTh MpocTeiine KOMOMHATOPHbBIE 3a/laud METOAOM Iepedopa, a TakKe C MCHOJIb30BAHUEM H3BECTHBIX
bopmyu;

BBIUUCIIATH B MPOCTEHIIUX CITydasiX BEPOATHOCTH COOBITHI Ha OCHOBE IOJICUETA YUCIIAa UCXO/JIOB;
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HCIO0JIb30BaTh npnoﬁpeTeHHHe 3HAHUA U YMCHHA B HpaKTH‘leCKOﬁ JeATeJLHOCTH H IOBCEJIHEBHOM

JKU3HM JJIS:
. aHaJN3a PeaIbHBIX YMCIIOBBIX JAHHBIX, IPEICTABICHHBIX B BUJE JHArpaMM, rpaduKoB;
o aHanM3a MHPOPMAIK CTATHCTUYECKOTO XapaKTepa.

Coaep:kanue Kypca
Kk yueOHuky C.M. Hukosbckoro u ap.
«Anaredpa u Hayaja aHaan3a» (0a30Bblii ypoBeHb 3 yaca B He/le10, 33 yueOHbIe Heaeu, Bcero 99
4acoB).
1. ®ynkuum u rpadguxu (10 yacos, n3 HuX 1yac KOHTpoIbLHAsA padoTa).

Oynknuu. OO6nacTh omnpepencHUsS W MHOXKeCTBO 3HaueHWH. ['paduk ¢ynknuu. I[loctpoeHue rpadukos
(GYHKIWA, 3alaHHBIX Pa3IUYHBIMU crioco0amu. CBolicTBa (YHKIHNA: MOHOTOHHOCTh, YETHOCTh M HEYETHOCT,
MEPUOANYHOCTD, OTPAaHUYEHHOCTh. [IpoMexXyTKkH BO3pacTaHus U yObIBaHUS, HAHOOJIbIIIEe U HAUMEHbBIIIEE 3HAUCHUS,
TOYKA DKCTpeMyMa (JIOKAJbHOTO MakcuMymMa # MuUHUMyMa). ['paduueckas wunTepnperanus. [Ipumeps
(YHKIIMOHATBHBIX 3aBUCUMOCTEN B PEATBHBIX MPOIECCAX U SIBJICHUSX.

[IpeoGpa3oBanust rpaduKOB: MapasIeNbHbIN NEPEHOC, CAMMETPHUS OTHOCUTENIBHO OCEil KOOpANHAT U
CUMMEMPUsL OMHOCUMENLHO HAYALA KOOPOUHAM, cuMMmempus omuocumenvro npsmoi Y = X, pacmsdicenue u

corcamue 800.71b oceti KOOPOUHAM.

BepmuxanvHule u 20pu30Hmanbhsie acumnmomol epaguxos. I paguxu OpooHO-TUHENHbIX PYHKYULU.
Ob6partnas ¢ysakiua. Obracms onpedenenuss u obaacms 3Hadenuli oopamuou ynkyuu. I'paduk oOpaTHOU

GyHKIMH.
Tlonamue o nenpepvlénocmu QyHKkyuu.

2. [Ipon3BoaHasi pyHKIMHU U ee IPpUMeHeHHe (234yaca, U3 HUX 24aca KOHTPOJIbHbIE paboThI).

[TonsitTne o mpousBoAHON (yHKUIMH, (U3MYECKUH M T€OMETPHUYECKUH CMBICT MPOU3BOJHON. YpaBHEHHE
KacaTenbHOUW K rpaduky ¢ynkuuu. [IpousBojgHble CyMMBbI, Pa3HOCTH, MPOU3BEACHHS, 4yacTHOro. IIpomsBoaHbIE
OCHOBHBIX JJIEMEHTapHBIX (yHKIHH. [IpuMeHeHHe TPOU3BOAHOW K HCCICIOBAHUIO (YHKIUA M TOCTPOCHHUIO
rpadukoB. /Ipouzso0nsie 06pammuoll GyHKYUU U KOMROZUYUU OAHHOU DYHKYUU C TUHEUHOLL.

[Ipumeps! HcoNb30BaHUS TPOU3BOAHOM AJISl HAX0XKIEHUS HaWTYYIlero pelieHus B MPUKIaIHbIX, B TOM YUCIIe
COLIMANIFHO-9KOHOMMYECKUX, 3afadax. HaxoxaeHne ckopoctu i mpoiiecca, 3a1aHHoTo (opMyIoi nin rpadukom.
Bropas npousBoaHas u ee pU3NUECKUN CMBICIL.

3. IlepBooOpa3nasi u unTerpaJj (10 yacos, u3 HUX 19ac KOHTPOJILHAs padoTa).

Tlonsmue 06 onpedenennom unmezpane Kak niowaou kpusoiurnetinou mpaneyuu. Ilepsoodpaznas. @opmyia
Herorona-JleitOuuma.

[Ipumepbl npuMeHeHUs UHTErpaja B PU3UKE U T€OMETPHUH.
4. YpaBHeHHs U HepaBeHCTBA (484aca, M3 HUX KOHTPOJIbHbIE padoThl 34yaca).

OcHOBHBIE MTPUEMBI PEIICHUS] CUCTEM YPaBHEHHIA: TOJICTAHOBKA, allreOpanyecKoe CI0XKEHHE, BBEIEHNE HOBBIX
MEepeMEeHHbIX. PaBHOCHIBHOCTh ypaBHEHHiIl, HEpAaBEHCTB, CUCTeM. PelieHue MpOCTEHIIMX CHCTEM YpaBHEHUH C
JBYMsI HEU3BECTHBIMU. PellieHne cucteM HepaBeHCTB ¢ OJIHOM MepeMeHHOM.

Hcnonb3oBanue cBOWCTB U rpadMKoB (PYHKIIMI MPU PEIICHUN YPaBHEHUN M HEPABEHCTB. MeTo MHTEPBAJIOB.
N3006pakeHue Ha KOOPIMHATHON MIIOCKOCTH MHOKECTBA PEIIEHUH ypaBHEHUI U HEPABEHCTB C JIByMsI IEPEMEHHBIMU
U UX CUCTEM.

[IpuMeHeHre MaTeMaTHYECKUX METOIOB JJISl PELICHUS COJepKaTeNbHbIX 3a7a4 U3 pa3IMYHbIX oOnacTeil
HayK{ U MPakTUKU. MHTepnperanus pe3ynbraTa, yueT peabHbIX OrpaHUYCHHH.

5. IloBTOpeHue Kypca ajaredpbl 1 MaTeMaTH4eckoro anajausa (13 yacoB, U3 HEUX 2 Yaca KOHTPOJIbHbIE
padoThI).

(Kypcusom BbIETIEH MaTepuai, KOTOPBIN MOJUIEKUT U3YyUEHUIO, HO He BKJII0YaeTcsi B TpeOoBaHUs K YPOBHIO
MOJITOTOBKH BBIITYCKHHKOB)
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Y4ebHO-TeMaTHIeCcKoe IUTAHNPOBAaHKE M0 MaTeMaTHKe (anredpe 1 HayaliaM MaTeMaTHYeCKOro aHaN3a)
B 11 kiacce
(3 u B Henemto, 33 yuebHble Helenu, Bcero 99 u)

Paznen, Tema. Kou-Bo yacos Kou-Bo
KOHTPOJIbHBIX
pador
OYHKIMH U UX TPAPUKH 7 0
[Ipenen ¢GyHKIMU M HENPEPHIBHOCTh 1 0
Ob6parnbie QyHKIN 2 1
[IpousBoHas 8 1
[Ipumenenue npousBoIHOM 15 1
ITepBooOpa3Has U MHTETpaI 10 1
PaBHOCWIIBHOCTH ypaBHEHUI U HEPABEHCTB. 2 0
YpaBHEHUS-CIIEICTBUSA 4 0
PaBHOCWIBHOCTh YpaBHEHUI M HEPABEHCTB CUCTEMAM 8 1
PaBHOCWIIBHOCTH ypaBHEHMI HA MHOKECTBAX 5 0
PaBHOCHJIBHOCTh HEPABEHCTB HA MHOXKECTBAX 6 0
Metoa npoMeXyTKOB Il ypaBHEHUN U HEPABEHCTB 4 1
Hcnonb3oBanue cBOMCTB PyHKUUI IPU peILIEHUN 5 0
YpaBHEHU U HEPABEHCTB

CucTeMbl ypaBHEHHI C HECKOJBKUMHU HEU3BECTHBIMU 6
YpaBHEHHUsI, HEpABEHCTBA U CUCTEMBI C ITapaMeTpaMmu 4 1
[ToBTOpEHUE 12 1
Bceero 99 8

11 KVIIACC
I'EOMETPUA

PabGouass mporpamma yueOHOTO mpeamera reomerpun 11 kjmacca  00meoOpa3oBaTENBHON IITKOJIBI
coctaBieHa K y4ueOHuKY «['eomerpus 10-11». VYue6nuk mox pen. JI.C.Aranacsna. PaGouass mporpamma
KOHKPETH3UPYET COJEpKAHUE NMPEAMETHBIX TEM 00pa30BaTeIbHOrO CTaHAApPTa U JAeT paclpeesieHrne y4eOHbIX
4acoB M0 pasjienaM Kypcea.

CornacHo ¢enepaibHOMYy 0a3MCHOMY y4eOHOMY IUTaHy Ui O0Opa3oBaTeNbHBIX yupekaeHuil Poccuiickoii
@denepany Ha U3y4Y€HHE FEOMETPHUH HA CTYMEHU CpelHero odirero oOpa3zoBaHMs OTBOAUTCA 2 4 B Hezeno B 11
KJIacce Wik 68 4acos.

[Ipu u3ydenun yueGHOro Kypca 11 Kiacca KOHTPOJb OCYHIECTBIISIETCS B BHJIE CAMOCTOSITEIBHBIX pabdoT,
MUCBMEHHBIX TECTOB, MaTEMaTHYECKUX IUKTAHTOB IO TEME YPOKa, KOHTPOJBHBIX paldoOT Mo pa3zienam ydeOHHKa.
Bcero 7 KOHTpOIBHBIX paboT.

Kypc 11 knacca sBisieTcsl 3aKkaHYMBAOIIUM 3BE€HOM B M3yYEHUHU CTepeoMeTpuu. B TeueHue roaa ywamuecs
OyAyT HMpOJOJKAaTh HAKAIJIUBaTh T€OMETPUUECKHE 3HAHMS U YMEHUS, U3y4aTh CBOMCTBA r€OMETPUYECKUX (UTYp B
MIPOCTPAHCTBE, pelias 3aJa4u 110 CTEPEOMETPUH, PA3BUBATh JIOTHYECKOE MBIILLJICHUE.

[Iporpamma oOecrieuMBaeT IOCTHXKEHHUS CIEAYIOIIMX pe3yIbTaTOB OCBOECHUs 00pa30BaTENbHONW MPOTPAMMBI
OCHOBHOTO 00111er0 00pa3oBaHus:

JIn4HOCTHBIE pe3y/IbTaThl:

- BKJIIOYAIOIUX TOTOBHOCTb U CIIOCOOHOCTh 00yHaIOIUXCs K CAaMOPa3BUTHIO, JIMYHOCTHOMY
CaMOOTIPE/ICIIEHUIO M CAMOBOCIIMTAHUIO B COOTBETCTBUHU C O0I€UETIOBEYECKUMHU [IEHHOCTSAMU;

- ¢c(hOpMUPOBAHHOCTh WX MOTHUBAIIMH K OOYYEHHIO U LIeJIeHANPaBICHHON O3HABATEIbHOM JAEeATENbHOCTH,
CHCTEMbI 3HAUUMBbIX COITUAIBHBIX U MEXIMYHOCTHBIX OTHOILIEHHH, IIEHHOCTHO-CMBICIIOBBIX YCTaHOBOK;

- CIIOCOOHOCTB CTaBUTH 1IETTH U CTPOUTH KU3HEHHBIE IJIAHBI;
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- TOTOBHOCTH U CIIOCOOHOCTH K CAMOCTOSITEIIEHOM, TBOPYECKOHM U OTBETCTBEHHOH JIEATEIHHOCTH;

- HaBBIKM COTPYJHMYECTBA CO CBEPCTHUKAMU, AETHbMH MIIAJIIIETO BO3PACTa, B3POCIBIMU B 00pa30BaTEIbHOM,
0O0IIeCTBEHHO TOJIE3HOH, ydeOHO-HCCIeI0BaTeNbCKOM, TPOSKTHON M JPYTUX

BHUaX JICATCIIbHOCTH;

- TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE caMOO0Opa30BaHUIO, Ha TPOTSHKCHUH BCEH YKU3HU;

- CO3HATEIHHOE OTHOIIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIICITHOHM MPOQeCcCHOHATBHON 1
0OIIECTBCHHON JCATEIHbHOCTH.

MeTanpeaMeTHble pe3yJbTaThl:

- BKJIFOYAIOIIMX OCBOCHHBIC 00YJAIOUTUMHUCS MEKIIPEAMETHBIC MIOHITUSI M YHUBEPCAIbHBIC YU€OHBIE ACHCTBUSA
(perynsiTUBHBIC, IO3HABATEIbHBIC, KOMMYHUKATHBHBIC);

- CaMOCTOSTEIBHOCTH B TNIAHUPOBAHUH M OCYIIECTBICHUH YI4eOHOU JCSITEILHOCTH U OPTaHU3AIHHA YIeOHOTO
COTPYIHUYECTBA C MEIaroraMu U CBEPCTHUKAMU;

- CIIOCOOHOCTH K IMOCTPOCHHIO MHIUBUTyaTbHOM 00pa30BaTEIIbHON TPACKTOPHH, BIIAJICHIE HABBIKAMHU yIeOHO -
HCCIIEIOBATENBCKOM, MPOEKTHON U COUAIILHOM JIEATEIIbHOCTH;

- YMEHHUE CaMOCTOSITEIIBLHO OMPEACIIATD 1ENN ACSITEIbHOCTH U COCTABIISATh TIJIaHBI IEATETLHOCTH;
CaMOCTOSITEJIbHO OCYIIECTBIISATh, KOHTPOJUPOBATH U KOPPEKTUPOBATH IEATEILHOCTS;

- UCTIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI /ISl TOCTHKEHHS TIOCTABJICHHBIX TIEJIeH U peaan3aluy IaHOB
NESATeIIbHOCTH;

- BRIOUpATh YCIICIIHBIE CTPATETUH B PA3JIMYHBIX CUTYAILIHSIX;

- YMEHHUE MPOAYKTHBHO OOIATHCS U B3aMMO/ICHCTBOBATH B IIPOIIECCE COBMECTHOM JCSITEIHPHOCTH, YYUTHIBATh
MTO3UIINH IPYTUX YIACTHUKOB JIEATETLHOCTH, d(PPEKTUBHO pa3peniath KOH(IUKTHI,

- BJIQJICHHE HaBBIKAMU MTO3HABATEIILHOMN, yI€OHO-HCCIIEI0OBATEIHLCKONW U TPOCKTHOM IeATeIbHOCTH, HABBIKAMU
paspernieHus mpooeM;

- CIIOCOOHOCTh ¥ TOTOBHOCTH K CAMOCTOSATEILHOMY ITOMCKY METOJIOB PelIeHUs MPAKTUUECKHUX 3a]1a4,
MIPUMEHEHHIO PA3JIMYHBIX METOJIOB MTO3HAHUS;

- TOTOBHOCTh M CTIOCOOHOCTh K CAaMOCTOATEIbHON HH(POPMAIIMOHHO- TTO3HABATEIIbHON JEATEIHHOCTH, BKITFOYAs
yMEHHE OPUEHTHPOBATHCS B PA3IMYHBIX HCTOUYHUKAX HHPOPMAITUU, KPUTHIECKH OIICHUBATh U MHTEPIPETUPOBATH
WH(pOpMAITHIO, TTOTYIaEMYIO U3 PA3IMYHBIX UCTOYHUKOB;

- YMEHHUE UCIIOB30BaTh CPEJACTBA MH(POPMAITMOHHBIX 1 KOMMYHUKAIIMOHHBIX TexHoyiorui (nanee — UKT) B
peIeHuN KOTHUTUBHBIX, KOMMYHHUKATHBHBIX U OPraHW3aIl[MOHHBIX 337124 ¢ COOJII0ICHUEM TPpeOOBaHUN IPTOHOMUKH,
TEXHUKH 0€30MMaCHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHHS, MPABOBBIX M ATUUYECKUX HOPM, HOPM MH(GOPMAITMOHHON
0€30I1aCHOCTH;

- BJIQJICHHE HaBbIKAMU MO3HABATEILHON PEQUICKCUU KaK OCO3HAHMS COBEPIIAEMBIX JICUCTBUIN U MBICIUTEIbHBIX
MPOIECCOB, UX PE3YJIbTATOB M OCHOBAHM, TPAHUI] CBOETO 3HAHUS U HE3HAHU S, HOBBIX MTO3HABATEbHBIX 33J1a4 U
CPEACTB UX JOCTUKECHHUSI.

IIpenmeTHbIe pe3ybTAaThI:

-BKJIFOYAOIIIMX OCBOCHHBIC 00YYAIONTUMHUCS B XOJIC M3YU4CHHs YICOHOTO TIpeIMeTa YMEHHUS, BUIbI
JEeSITEILHOCTH T10 MOJTYYEHHUIO HOBOTO 3HAaHUS B paMKax y4eOHOTO MpeaMeTa, ero Mpeoodpa3oBaHUI0 U MPUMEHEHHUIO
B YUEOHBIX, YU€OHO-TIPOCKTHBIX U COLIMATBLHO-TIPOEKTHBIX CUTYAIUX;

- hopMHpPOBaHNE MAaTEMAaTHYECKOTO THITA MBIIIICHHS, BIaICHUE T€OMETPUUECKOM TEPMUHOJIOTHEH,
KJIFOYEBBIMM MOHSATUSIMU, METOJIAMU U IPUEMAMH;

- cOpMHPOBAHHOCTH IIPEICTABIICHUI O MAaTEMAaTHKE, O CIIOCO0aX OMMCAHUs Ha MAaTEMAaTHUYECKOM SI3bIKE
SIBJICHUM peaibHOTO MUPa;

- cOopMHUPOBAHHOCTH MPECTABICHUN O MATEMAaTHUYECKUX TOHITUSX, KaK O BAKHEHIIINX MaTEeMaTUYECKIX
MOJIENISIX, MTO3BOJISIOIINX OMKUCHIBATh U U3y4aTh Pa3HbIE MPOLIECCHI U SIBJICHUS; TOHUMAaHUE BO3MOKHOCTH
AKCHOMATHYECKOT0 MOCTPOCHUSI MAaTEMAaTUUYECKUX TEOPUIA;

- BJIaJICHHE METOJaMH JI0Ka3aTeIbCTB U aJITOPUTMOB PEILICHNUS;

- YMEHHUE UX IPUMEHSATh, TPOBOIUTH JOKA3aTEIbHbIE PACCYK/ICHUS B XOJI€ pELICHU 3a/1aY;

- BJIaJIeHUE OCHOBHBIMU MOHATUSMU O MJIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX PUTYpPAX, HX
OCHOBHBIX CBOMCTBAX;

- copMHUPOBAHHOCTH YMEHHUS PACIIO3HABATh HA YePTEKax, MOACISAX U B PEAIbHOM MHUPE T€OMETPUUYECKIE
burypsr;

- MPUMEHEHNE U3YICHHBIX CBOMCTB TeOMETpUYecKUX puryp u GopMyn Assi pelieHus: TeOMETPUIECKUX 3aa4d U
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3a/1a4 ¢ MIPAKTUYECKUM COJICPKAHUEM;

- BJIaJICHUE HaBBIKAMH MCIIOJIb30BaHMUS TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM IPHU PEIICHUH 3a/1a4.

Hcnonb3oBaTh NpUOOPETEHHbIE 3HAHUS U YMEHNS B IPAKTUYECKOH /1eSITeJIbHOCTH U MOBCETHEBHOM
SKU3HM JIJISL:

-McclieI0BaHus (MOICITUPOBAHNS ) HECIIOKHBIX MPAKTUICCKUX CUTYAIIMH Ha OCHOBE M3YyYCHHBIX (OPMYIT U
CBOMCTB uryp;

-BBIUMCIICHUS JUIH, TUTOIACH 1 00bEMOB peabHBIX 00BEKTOB MPH PEIICHUN IPAKTHYECKUX 3a/1a4,
WCIOJIB3YS TIPU HEOOXOIMMOCTH CITPABOYHUKHU U BBIYUCIUTEIbHBIC YCTPOUCTBA

B pe3ynbraTe uzyueHus reomMmeTpun oOy4aroUIuiicss HAy4YMTCs:

e PACIIO3HABATH HA YEPTEIKAX U MOJCISAX MPOCTPAHCTBEHHBIC (DOPMBI; COOTHOCHUTH TPEXMEPHBIE OOBEKTHI C MX
OTIMCAHUSIMH, N300PAKCHUSIMH,

e OIIMCHIBATh B3aUMHOE PACIOJIOKEHUE MPSIMBIX M IIJIOCKOCTEHl B MPOCTPAHCTBE, AP2YMEHMUPOBAMb CEOU
cyaHcoenusi 06 IMOM pacnolOHCeHUU,

e AQHAJIM3UPOBATH B MPOCTEHUIINX CIIy4asX B3aMMHOE PacloJioKeHne 00BbEKTOB B IPOCTPAHCTBE;

e 300pakaTh OCHOBHBIC MHOTOTPAHHUKH M KPYTJIbIE TEJIa, BBIIOJHATE YSPTEXKH 110 YCIIOBHUSIM 33124,

e CTPOUTH MPOCTEHUIITNE CCUCHUS Ky0a, IPU3MBI, ITHPAMUJIBI;

e pelIaTh MJIAHUMETPUYECKUE U MPOCTEHIINE CTEPEOMETPUUYECKUE 33/1a4l Ha HAXO0XKJIEHUE T'€OMETPHUECKUX
BEJTUYHH

(mmuH, yriioB, mwiomaaei, o0beMoB);

e HCII0JIL30BATh IIPH PEIICHUHU CTEPEOMETPUICCKHX 3a1a4 TUTAHUMEeTpHIecKre (DaKThl M METOIbI;

e IPOBOAMTD JIOKA3aTEJIbHbBIE PACCYXKACHUS B X0OJI€ PELICHUS 3a1a4.

OOyuarouiicst ROJIYYUm 803MOMHCHOCHIb:

* peuiamy HCUIHEHHO NPpaKmuyecKue 3a0ayu;

* CAMOCMOAMENLHO NPUOOPEemMams U NPUMEHAMb 3HAHUS 8 PA3IUYHBIX CUMYAYUSX, pabomamy 6 2pynnax,

* ap2yMeHmupoeams U OMCmMaudams C8010 MOUKY 3DeHUsl;

* YMemb CIyuwams Opy2ux, UseieKams y4eoHyo UHGOPpMAYUI0 Ha OCHO8E CONOCMABUMENILHO20 AHANU3A

00beKmos;

* 11016308AMbCS NPEOMEMHBIM YKA3amenem 3SHYUKIONeOull U CNPagoyHUKO8 OJisl HAXOHCOEHUS

ungopmayuu;

* CAMOCMOAMENLHO 0eliCMB08amy 8 CUMYayuu HeonpeoeleHHOCMU NPU peteHUuU aKmyatbHblX OJisl HUX

npoonem.

* Y3HAMb 3HAYEHUE MAMEMAMUYECKOl HaYKU OJisl peulenus 3a0ay, 603HUKAIOWUX 8 MeopUU U NPAKmuKe;
WUPOMY U 8 MO dHce 8peMsl 02PAHUYEHHOCIb NPUMEHEHUS MAMeMamu4eckux Memooos K anaiu3y u ucciedo8aHuo
npoyeccos u sAleHull 8 npupoode u ooujecmee;

* Y3HAMb 3HAYEHUEe NPAKMUKU U 60NPOCO8, BOZHUKAIOUWUX 8 CAMOU Mamemamuke 0isi (popmMuposarus u
PA38UMUA MAMEMAMUYecKol HaAyKU, UCMOPUIO pa38Umusl 03HUKHOBEHUS U PA3GUMUS 2e0MemPULL;

 NPUMEHAMb YHUBEPCANbHDIU XAPAKMep 3AKOHO8 JI02UKU MAMEMAMUYECKUX PACCYAHCOeHULL, UX NPUMEHUMOCTb
80 6CeX 00OIACMSAX 4eN08eyecKoll 0esmelbHOCMU, 8ePOSMHOCHHbILL XapaKmep pasiuyHblX NPoYeccos
OKpYHCaouie2o Mupa,

COJAEP KXAHME YYEBHOI'O ITPEJIMETA

1. IosTopenne (3 4.)

2. Iuamnap, konye u map (16 4.)
HMunmunap. Konyce. Cohepa.

3. Oonembl Tea (174.)

O6bvem mpsMoyrosbHOro mnapamienenunena. O0beM MpsMoil mpu3Mbl M HUIMHApA. OOBEMBI HAKIOHHOU
MPU3MBI, TUPaMUIbl U KOHyca. OO0beM I1apa u miomas chepsl.

4, BekTopsb! B npocrpancrie (6 4.)

IlonsTe BekTOpa B mpocTpaHcTBEe. ClIOKEHHE M BBIUMTAHUE BEKTOPOB. YMHO)KEHHE BEKTOPAa Ha YHCIIO.
KommutanapHbie BEKTOPBHI.

5. Meton koopauHaT B npocTpancrse. /IBuxkenne. (15 4.)

KoopauHaTsl TOUKH U KOOpAWHATEI BeKTOpa. CKalsgpHOE NPOU3BEACHNUE BEKTOPOB. J{BI)KEHNE.
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6. 3axyI0UUTE/IbHOE MOBTOPEHNE NMPHU MOAT0OTOBKE M UTOroBOM atrectanuu no reomerpun (11 4.)
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