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Pabouas mporpamma mo MaremaTtuke JUis 5-9 KIaccoB COCTaBI€HA B COOTBETCTBHUH C
@enepanbHbBIM  TOCYJApCTBEHHBIM ~ 00pa3oBaTeNbHBIM  CTAaHAAPTOM  OCHOBHOTO  OOIIEro
o0pa3oBaHus, MPUMEPHBIMH MPOrpaMMaMHU MO0 MaTeMaTHKE JJIsi OCHOBHOTO 00IIero oOpa3oBaHus,
Ha OCHOBE aBTOPCKUX porpaMm I'.B. Hopodeena, N.o. [Tapsiruna
«Marematukay. (COopHHUK pabouux mnporpamm 5 — 6 kmaccel», - M. Ilpocsemenue, 2014. Cocrt. T.
A. Bypmucrtposa); «Anredpay. (COopHHK pabouyux nporpamm 7-9 Kiaccel: mocodue ais yuurenei
obmieoOpazoBarenbHbIx opranm3ammii/ (coct. T. A. Bbypmucrtposa) -2-¢ wusm., jgom. — M.:
«[Ipocsemenuey, 2018 . — 96 ctp.), JI.C. Aranacsu «I'eomerpus» (COOpHUK pabovHX MpOrpamMm
7-9 xmaccel: mocobue ans  yuutened oOmieoOpasoBarenbHbIX opranmzamuii/ (coct. T. A.
Bypmuctpona) -2-¢ uzn.gopad. — M.: «lIpocsemenue», 2018 r. — 95 crp.), Pabodeli nmporpamMmbl
Bocrutanust MBOVY «Bouube - Anexcanaposckas COLLDy.

HﬂaHpreMble Pe3yJbTaThbl 0CBOCHUSA NPEAMETA «MarteMaTHKa

[Iporpamma mo03BOJIIET  JOOMBATHCS  CIEAYIOUIMX PE3YIbTATOB OCBOCHHSI
00pa3zoBaTeIbHON MPOTrpaMMbl OCHOBHOTO O0IIIEro 00pa30oBaHus:

1) auunocmioie:

® OTBETCTBEHHOTO OTHOILIEHHS K YYEHHUIO, TOTOBHOCTHM M CIIOCOOHOCTH OOy4arommxcs K
CaMOpPa3BUTHIO U CAMOOOPA30BaHUIO HA OCHOBE MOTHBAIIMH K 00YYEHUIO U MMO3HAHUIO;

e (dopMHUpOBaHHUS KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILEHUU U COTPYJHHUYECTBE CO
CBEPCTHHUKAMHM, CTAapIIMMU U MIIAJIIIMMH B 00pa3oBaTeIbHOM, YueOHO-UCCIIEI0BATENbCKOM,
TBOPUYECKOH U IPYTUX BUJAX JIEATEIbHOCTH;

® YMEHHMs SICHO, TOYHO, TPAMOTHO M3JIaraTb CBOM MBICIM B YCTHOW M IHCbMEHHOW pedH,
MIOHMMAaTh CMBICI TOCTaBJICHHOW 3a7auyd, BBICTPAWBaTh APIyMEHTAlMIO, HPHUBOAUTH
IPUMEPHI U KOHTPIIPUMEDBI;

® [IEPBOHAYAIBHOIO IPEJACTABIECHUS O MAaTEMaTHMYECKOM HayKe Kak c(epe ueloBe4ecKOn
JeATeNbHOCTH, 00 3Tanax €€ pa3BUTHUs, O €€ 3HAUMMOCTH AJIs1 pPa3BUTHUS LIUBUIIM3ALINY;

® KPUTUYHOCTU MBILUIEHHS, YMEHUS PACIO3HABATh JJOTMUECKH HEKOPPEKTHBIE BbICKA3bIBAHMUS,
OTJIMYATh FMIIOTE3Y OT (AKTa;

® KpPEaTMBHOCTH MBIIUICHNS, WHULUATUBBI, HAXOAYMBOCTH, AKTHBHOCTH IIPU pELIEHUU
apu(pMeTHYECKHX 3a/1a4;

® YMEHMs KOHTPOJUPOBATh MIPOLIECC U PE3YJIbTAT Y4eOHOW MaTeMaTHUECKON JeITelbHOCTH;

e (QopMHPOBaHUS CIIOCOOHOCTH K SMOLIMOHATBHOMY BOCIPHATHIO MaTEMATUYECKUX OOBEKTOB,
3a7a4, pelIeHUuM, pacCyXACHUN;

2) Memanpeomemuvie:

® CIIOCOOHOCTH CaMOCTOSTENIBHO IUIAHUPOBATh aJbTEPHATUBHBIC IYTH JOCTIDKCHUS IICJICH,
OCO3HAHHO BbIOMpaTh Haubonee dhdeKkTuBHBIE CINOCOOBI peHIeHUs Y4YeOHBIX U
MO03HABATE/bHBIX 32/1a4;

® YMCHHS OCYILIECTBIIATH KOHTPOJIb 10 00pa3ily U BHOCUTh HEOOXOIMMbIC KOPPEKTUBBI;

® CHOCOOHOCTH aJeKBAaTHO OILIEHWBATh MPABUWIBHOCTh WM OLIMOOYHOCTH BBITIOJHEHUS
yueOHOI 3a/1a4n, e€ 00bEKTUBHYIO TPYAHOCTh U COOCTBEHHbBIE BO3MOKHOCTH €€ PEeIICHHUS,;

¢ YVYMEHHSA YyCTaHABIMBAaTh MPUYMHHO-CIEACTBEHHBIE  CBSI3U; CTPOUTH  JIOTUYECKUE
paccyXJAeHUs, YMO3aKIIOUeHUs (MHAYKTUBHBIC, TETYKTUBHBIE U M0 aHAJIOTHH) U BBIBOJIBL;

® YyMEHHUS CO3/aBaTh, NIPUMEHATh U MPeoOpa3oBBIBATh 3HA-KOBO-CHUMBOJMYECKHE CpPEICTBA,
MOJIETTH ¥ CXeMBbI IS pellleHus] yueOHbIX U T03HABATENbHBIX 33/1a4;

® Da3BUTUS CIIOCOOHOCTH OPraHW30BBIBATH Y4eOHOE COTPYAHMYECTBO U COBMECTHYIO
JEeSITENLHOCTh C YYUTENIEM U CBEPCTHUKAMU: OIPENENATh IeNd, pacnpeaensT QyHKIUuU 1
pOJIM YY4aCTHUKOB, B3aMMOJEWCTBOBATH M HAXOAWTH OOIIME CIIOCOOBI PaOOTHI; YMEHHS
paboTaTh B TpymIe: HAXOAUThH oOlIee pelieHrne U pa3peniatb KOH()IUKTH Ha OCHOBE



COTJIACOBAHUS TMO3UIMKA M yd€Ta HMHTEPECOB; CIylIaTh MapTHEPA; (GOPMYTUPOBATH,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHUE;

dbopmupoBanusi y4eOHOW ©  OOIIENOIB30BATENLCKONW KOMIETEHTHOCTH B  00JIaCTH
HCIIOJIb30BAHUS UH(POPMAIIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUH (UKT-
KOMIIETEHTHOCTH );

MEPBOHAYAIBHOTO TPEJACTABICHUS 00 WAeAX M O METOAaX MaTeMaTHKH Kak o0
YHUBEPCAIbHOM $3bIKE HAYKH U TEXHUKU;

pa3BUTHS CHOCOOHOCTH BHJIETh MATEMaTHYECKYIO 3alady B JAPYrHX TUCHHUIUIMHAX, B
OKpYKaroILlen )KU3HU;

YMEHUSI HaXOAWTh B PA3IMYHBIX MCTOYHUKAX MH(POPMALHNIO, HEOOXOAUMYIO ISl PEIICHUS
MaTeMaTHYECKUX MPOOIIEM, U IPEAOCTABIATE €€ B TOHATHOU (hopMe; MPHHUMATH PEIICHHE B
YCIIOBUSAX HEMOJIHON U U30bITOYHON, TOUHOM U BEPOATHOCTHON MH(pOpPMALINH;

YMEHHUsSI MOHMMAaTh M MCIOJb30BaTh MAaTEeMaTHMUYECKUE CPEJICTBA HAIVIAHOCTH (PUCYHKH,
YepTeXKH, CXEMbI U Jp.) ISl WJUTFOCTPALIUU, UHTEPIIpETalliK, apryMEeHTallu;

YMEHHMS BBIABUIaTh TUIIOTE3bI NIPU PELLIEHUH Y4EOHBIX 3a7jau U IOHUMaHUs HE0OOXO0IMMOCTH
UX IIPOBEPKH;

MOHUMAaHMS CYIIHOCTH aJTOPUTMHUYECKUX TMPEANUCAHUNH U YMEHHS JeHCTBOBaTh B
COOTBETCTBUU C MPEATIOKEHHBIM aJTOPUTMOM;

YMEHHSI CaMOCTOSATEIbHO CTAaBUTH 1I€JU, BBIOWpATh U CO3AaBaTh aJTOPUTMBI JUISl PEILICHUS
y4eOHBIX MaTeMaTUYECKUX MTPOOIIeM;

CIOCOOHOCTH IJIAHUPOBATH U OCYIIECTBIIATDH JESTEIbHOCTh, HAIIPABJICHHYIO Ha pEIIeHNE
3a/1a4 UCCIEN0BATEIbCKOrO XapaKkTepa;

3) _npeomemunie;

yMeHUsi paboTaTh C MAaTEeMaTHYECKHMM TEKCTOM (CTPYKTYPHPOBAHHE, HW3BJICYCHUE
HE0OXoauMO# MH(pOpPMANMK), TOYHO U TPAMOTHO BBIpaKAaThb CBOM MBICIM B YCTHOU H
MUCHPbMECHHOW peuYr, MPHUMEHSS MaTeMaTHYeCKyH) TEPMHUHOJIOTHIO M CHMBOJIUKY, WC-
MOJIb30BaTh PA3JIMUHBIC SI3BIKM MATEMATHKH (CIOBECHBIH, CUMBOJHUYECKHUH, TpaduvecKuii),
pa3BUTHS CIOCOOHOCTH 0OOCHOBBIBATH CYXKJICHHSI, TPOBOIUTH KIACCH(PHKAIIUIO;

BlaJieHUs] 0a30BBIM TOHSATHMHBIM amlapaToM: HWMETh IPEICTAaBICHHE O YHUCIE, IpoOH,
MPOICHTaX, 00 OCHOBHBIX T€OMETPHUYECKHX OOBEKTaX (TOYKA, MpsiMasi, JOMaHasi, yroj, MHO-
TOYrOJIbHUK, MHOTOTPaHHHK, KpPYr, OKPYKHOCTh, mmiap, cdepa u 1mp.), (HOPMHUpPOBAHHUS
MPEJICTaBICHUA O CTATUCTUYECKHX 3aKOHOMEPHOCTSX B pEAlbHOM MHPE U Pa3IMYHBIX
croco0ax uX U3y4YCHUS;

YMEHUSl BBINOJHATh apU(PMETHUYECKHE MPEoOpa3OBaHUsl PALMOHAIBHBIX BBIPAKCHUH,
MPUMEHSATh WX JIUIS PeIIeHHs] y4eOHBIX MaTEeMAaTHYEeCKUX 33aJad M 3aJad, BO3HUKAIOIIUX B
CMEKHBIX YUEOHBIX MPEIMETAX;

YMEHHUS T0JIb30BaThCs N3YYCHHBIMH MaTEMAaTHYeCKUMU (POPMYJIaMH;

3HaHUSl OCHOBHBIX CIIOCOOOB MPE/CTABICHUS W aHAIN3a CTATUCTHYCCKUX JAHHBIX; YMEHUS
pelaTh 3a/1a41 ¢ MOMOIIbIO Iepedopa BCeX BO3MOKHBIX BAPHAHTOB;

YMEHHUSI TIPUMEHSATh U3yYCHHBIE TOHSTHSA, PE3YIbTaThl U METOMABI MPU PEUICHUH 3a/ad W3
Pa3IUYHBIX pa3feNioB Kypca, B TOM YHWCIE 3a/lady, HEe CBOJAIIMXCS K HEMOCPEACTBEHHOMY
MIPUMEHEHHIO U3BECTHBIX aITOPUTMOB.



H.]IaHl/IpyeMble pe3yJbTaThbl OCBOCHUA IIPEAMETA «MartemaTuka»

PanuonanpHbie yucaa

Y4eHuk Haydures:
1) moHuMaTh 0COOCHHOCTH JICCSITUYHOM CHCTEMbI CUUCIICHUS;
2) BJIJICTh MOHATHSIMH, CBI3aHHBIMH C JCTMMOCTBIO HATYPAIbHBIX YUCET,
3) BBIpaXKaTh YMCIa B 3KBUBAJICHTHHIX (hopMmax, BbIOMpasi HanboJiee MOAXOISIIYI0 B 3aBUCUMOCTH
OT KOHKPETHOU CUTyaluu;
4) cpaBHHMBATH U YIIOPSI0YUBATh PALIMOHABHBIC YHCIIA,
5) BBIMOJIHATD BHIYHUCIICHHS C PAIIMOHAIBHBIMHU YHCIIAMH, COYETasl YCTHBIC U MUChbMEHHBIC TPUEMBI
BBIYMCIICHUH, IPUMEHEHHE KaJIbKYJIATOPA;
6) MCTOJB30BaTh MOHITUS U YMEHHUS, CBS3aHHBIC C MPOMOPIUOHATLHOCTHIO BEJTMYUH, MTPOIICHTAMHU
B XOJI€ pELIEHUsI MaTEMAaTUYECKUX 3a7a4 U 3a7a4 U3 CMEXKHBIX IIPEIMETOB, BBITIOJIHITh

HECJI0KHBIEC IPAKTUYECKNE PACUETHI.

VYHeHUK noayuum 603MOMCHOCIb!

1) noznakomumscs ¢ ROUYUOHHBIMU CUCMEMAMU CUUCTEHUSL C OCHOBAHUsMU, omaudnbimu om 10;
2) yenybumo u pazsums npeocmagieHuus 0 HamypaibHblX YUCLAX U CBOUCMEAX OeUMOCHU,

3) Hayuumobcs UCnoIb306aMb NPUEMBL, PAYUOHATUZUPYIOUSUE BbIYUCTEHUS, NPUOOPECMU NPUBBIYKY
KOHMPOAUPOBAMb BbIUUCIEHUS, 8blOUPAsL NOOX0OSAUWUL OJisl CUMYAYUU CROCOO.

JlelicTBUTEIBHBIC YNCIA

Y4eHHUK Hay4duTCs:
HCIO0JIb30BaTh HAa4YaJbHBIE MTPE/ICTABICHHS O MHOYKECTBE JCHCTBUTENILHBIX YHCE.

VYeHHK noayuum 603MONCHOCTb:

1) pazeumo npedcmasnenue o wucie u YUCI08bIX CUCIIEMAX OM HAMYPALbHBIX 00 OelCMEUMENIbHbIX
yucen, 0 ponu 8bIYUCTICHULL 8 YeTI08eYeCKOU NPAKMuUKe,

2) pazeumo u yenyoumo 3HaAHUsL 0 OCAMUYHOL 3ANUCU OCLICMBUMETbHBIX YUCel (NepuooudecKue u
Henepuoouyeckue opoou).

Hamepenud, npudamKeHnst, OUCHKH

Y4aeHuk HAay4YHUTCA:
HCIIOJIb30BAaTh B XOAC PCHICHUA 3a/1a4 3JICMCHTAPHBIC ITPCACTABICHHUA, CBA3AHHBIC C
HpI/I6J'II/I)KéHHbIMI/I 3HAa4YCHUAIMHU BCIINYNH.

YYeHUK noyuum 603MONCHOCHb.

1) nonsimo, umo uucnosvie dannvie, KOMOPbIE UCTONLIVIOMCS OISl XAPAKMEPUCMUKU 00bEKMO8
OKPYIHCaoujeco Mupa, si8Istlomcst NPeUMyuweCmeeHHo NPUOIUNCEHHLIMU, YMO NO 3ANUCU
NPUOIUINCEH-

HbIX 3HAYEHUL, COOEPAHCAUSUXCIL 8 UHDOPMAYUOHHBIX UCTIOUHUKAX, MONCHO CYOUMb O NOSPEUHOCU
npUOIUICEeHUSL,

2) noHsIMb, YUMo NOZPEUHOCIb PE3YIbMAMA SbIYUCICHUL OO0JIHCHA ObIMb COUBMEPUMA C
NOSPEUHOCIBIO UCXOOHBIX OAHHBIX.

Harasauas reomerpus

Y4aeHuk Hay4YHUTCA:



1) pacrnio3HaBaTh Ha YepTekKaX, pUCYHKAX, MOJICIIAX U B OKPYXKAIOIIEM MHUPE IIOCKUE U
MIPOCTPAHCTBEHHBIE TEOMETPUYECKHE (PUTYPBI;

2) pacrio3HaBath pa3BEPTKH Ky0a, MPSIMOYTOJIBHOTO Mapauleienue/a, IPaBIIbHON MTUpaMH/Ib,
MUJIIMHAPA 1 KOHYCA,

3) cTpouTh pa3BEPTKH Kyba U MPSIMOYTOJIBHOTO MapaslIeIeuIe/Ia;

4) onpeAeNsTh 10 JUHEHHBIM pa3MepaM pa3BEPTKH (UTYPHI JIMHEHHBIC pa3Mepbl caMoil GUTypbI 1
Ha000pOT;

5) BBIYHCIIATE 00BEM MPSIMOYTOJILHOTO MapaljieenuIe/a.

Yuenux nonyuum 6ozmosrcnocmen:

1) eviuucame 06vEMBL NPOCMPAHCMBEEHHBIX 2€0MEMPUUECKUX

@ueyp, cocmagnenHvlx U3z NpAMOY201bHbIX NAPAINElenuneoos;

2) yenybumo u pazgums npeocmagieHuus 0 NPOCMpPAaHCMEEeHHbIX 2e0MEMPUYECKUX Pueypax;
3) npumensimo noHsimue pazeEépmru sl 8bINOJIHEHUs NPAKMUYECKUX PACHEMOS.

Conep:xxanue yueOHOT0 npeaMeTa

APUOMETUKA
HarypanbHblie uncia

Harypaneubeiit  psg.  Jecatnunas cucrema cyucieHus. ApudMeTHyecKkue JeHCTBHS  C
HaTypaJibHbIMU uucinamu. CBoiicTBa apudmernueckux neiictBuil. Ilonartue o crenenu c
HaTypaJdbHBIM TOKa3areneM. KBagpar u ky0 uuncia. UucioBbie BBIpaKCHHs, 3HAYEHNUE YHCIOBOTO
BeIpakeHUs. [lopsiiok ACWCTBUI B YHMCIOBBIX BBIPAXKEHUSAX, HCIOJIB30BAaHHWE CKOOOK. Pemienwme
TEKCTOBBIX 3adau apudmMerndeckumu crocodamu. Jlemutermm u kpatHbie. HambGonbmmii oOmuit
JICIATENb;, HAaUMEHbIIee oomiee kpatHoe. CBoiicTBa aenuMoctu. [Ipu3Haku nenumoctr Ha 2, 3, 5, 9,
10. IIpocteie U coctaBHble YHcia. Pa3nojkeHrne HaTypalbHOTO 4YMCia Ha MPOCThIE MHOXUTEIH.
Jenenune ¢ ocTaTKOM.

Apoou.
OO6bikHOBeHHBIE JpoOu. OcHOBHOE CBOWCTBO npobu. CpaBHEHHE OOBIKHOBEHHBIX APOOCH.

Apudmernueckue necTBHUS ¢ OOBIKHOBEHHBIMH ApoOsMu. HaxoxaeHne 4yacTu OT LEeNoro u 1esioro
1o ero yactu. Jlecstuanbie qpoou. CpaBHEHUE ACCATHYHBIX Ipobei. ApudmeTndeckue IeHCTBUS C
necITUYHBIME ApoOsamu. [Ipeacrapnenue aecATHYHOM ApoOU B BUIE€ OOBIKHOBEHHOW Ipo0u U
0OBIKHOBEHHOM B BUjE AecaTHUHON. OTHOMIEeHHE. [[ponopiys. ocHoBHOE CBOWCTBO MPONOPIUH.
[Ipo1ieHThI; HaX0XKACHHUE MTPOLIEHTOB OT BEJIMYMHBI ¥ BEIMYMHBI IO €€ TMPOIIEHTaM; BhIpayKEHUE
OTHOIIICHHUS B MIPOlIeHTaX. Perenne TekCTOBBIX 3a/1a4 apu(METHIECKHUMH CIIOCOOaMHU.

PanuonaabHble yncIa.
[TonoxwurenpHbIe U OTPUIIATEIBHBIC YK CIIA, MOIYIb uncia. 300paxkeHne ynucesn TOYkaMu KOOPIH -
HaTHOM NIPSIMOI; TEOMETpUUYECKasi UHTEepIIpeTauus MOAYNs yuciia. MHOXKECTBO LIEJIBIX YUCEIL.
MHO03K€eCcTBO pallMOHANBHBIX uncen. CpaBHEHUE PAIlMOHANBHBIX Yncel. ApuMeTHIeCKrue AeHCTBUS
C palMoHaNbHBIMH yuciaMu. CBoWCTBa apu(PMEeTUIECKUX JEHCTBHIA.

N3mepenus, npudiaukeHns, oeHKH. 3aBUCUMOCTH MKy BeJTHYUHAMU.
Equaunel u3MepeHus oOaumsi, niowaou, o0véma, maccvl, epemenu, ckopocmu. llpumepsl
3aBUCHUMOCTEH MEXIY BETUYHMHAMH CKOPOCHb, 8peMsl, PACCMOAHUe; NPOU3BOOUMETbHOCb, 8PeMS,
paboma, yeua, Koauwecmeo, cmoumocms U Ap. llpeacraBneHue 3aBUCUMOCTEH B BHUAE (HOPMYIL.
Brruncnenus no gopmynam. Penienne TeKCTOBBIX 33124 apu(PMETHYECKUMU CIIOCOOAMH.



OJIEMEHTBI AJI'EBPBI
Hcnonb3oBanue OykB a1l 0003HAYECHUST YHMCEIT; JJISl 3alIUCH CBOMCTB apU(METUUYECKUX JCHCTBUH.
BykBeHHbIe BhIpayKeHUsI (BBIPRKEHUS ¢ IEpeMEHHbIME). UHCI0BOE 3HaUYCHHE OYKBEHHOTO
BBIPDQXKCHUS. YpaBHEHUE, KOpPEHb ypaBHeHUsA. HaxokIeHHe HEHU3BECTHBIX KOMIIOHEHTOB
apupMeTHYeCKNX ACUCTBUH. JlekapToBBl KOOpAMHATHI Ha IUIOCKOCTH. [locTpoeHue Touku mo eé
KOOpJIMHATAM, ONIPEACICHUE KOOPAUHAT TOYKH Ha IJIOCKOCTH.

OIINUCATEJIbHAA CTATUCTUKA. BEPOATHOCTHb.
KOMBUHATOPUKA. MHOXECTBA
[IpencraBnenue naHHbIX B Buje Tabnui, auarpamm. [loHsTHE 0 CilyyalilHOM OIBITE U COOBITHH.
JloctoBepHOE 1 HEBO3MOXKHOE cOObITUsA. CpaBHEHME 1IAHCOB. Perienre KoMOMHATOPHBIX 3a/1a4
nepedopomM BapuaHTOB. MHOXKECTBO, dJeMeHT MHOecTBa. [lycTtoe mHokecTBO. [loaMHOMXKECTBO.
OObearHeHne U rnepeceueHne MHOXKECTB. MIumrocTpanus OTHOLEHUN MEXIy MHOKECTBAMHU C
MOMOIIBIO Juarpamm JDitepa — Benna.

HATJIAAHAA TEOMETPUA

Harnsanuele npencraBieHus o QuUrypax Ha IUIOCKOCTH: HIpsiMas, OTPE30K, JIyd, YroJi, JIoMaHas,
MHOTOYI'OJIbHUK, IPaBWIbHBII  MHOTOYTOJbHHK, OKPYKHOCTb, Kpyr. UeTbIpEXyrojbHUK,
MPSIMOYTOJIbHUK, KBajapaT. TpeyroJibHUK, BUABI TPEYroJbHUKOB. M300pakeHue reoMeTpuuecKux
¢uryp. B3auMHoe pacmnosiokeHue ABYX MPSMBIX, JBYX OKpPY)KHOCTEH, MpSAMOMl M OKPYKHOCTH.
JlnunHa otpeska, tomaHoi. [lepumerp MHOTOyronsHuKa. EnquHuiel nsmepenus JUMHbL. M3Mmepenne
JUTMHBI OTPE3Ka, MOCTPOEHUE OTPE3Ka 3aJaHHOM UIMHBI. YT0J. Bunel yrios. ['pangycHas mepa yria.
W3mepenue M MOCTpOEHHE YIVIOB C NOMOIIbIO TpaHcmoprupa. [loHstue momanu ¢urypsr;
€IMHULIBI M3MepeHus Iomaau. [lnomans mpsMoyroiabHUKa, KBajapaTa. PaBHOBenukue (GUrypsbl.
Harnsanuele mpenctaBieHHss O NPOCTPAHCTBEHHBIX Qurypax: KyO, Mapaienenurne], MNpu3Ma,
nupamuja, map, cdepa, kKonyc, nuauHap. M3o0pakenne mpocTpaHCTBEHHBIX (uryp. ITpumepst
cedueHUi. MHOTOrpaHHUKH, MPaBUIIbHBIE MHOTOTpaHHUKU. [IpuMepsl pa3BEPTOK MHOTOTPAHHUKOB,
nuauHapa W KoHyca. [lomstne o0bEma; emuHUIBI 00béMa. OO0BEM TPAMOYTOJIBHOTO
napajuienenunena, kyoa. [lonstue o paBeHcTBe ¢uryp. LlenTpanbHas, oceBas W 3epKajibHas
cummeTpun. M300paxeHre CHMMETPUYHBIX QUTYP.

MATEMATHUKA B UCTOPUYECKOM PA3BUTHUMN.
Uctopus dopMupoBaHusi TMOHATHS YHUCIA: HATypallbHble 4YHCIa, ApOoOH, HEAOCTATOYHOCTh
palMOHANBHBIX YMCEN JJIs FeOMETPHUYECKUX H3MEPEHMH, HppaluoHaibHble uyucia. CrapuHHbIE
cucteMbl 3amucu umcenl. [[po6u B BaBumone, Erunre, Pume. OTKphITHE ACCITHYHBIX APOOCH.
Crapunnble cuctemMbl Mep. Jlecatuunbsle npoOum u Merpuueckas cucrtema Mep. llosBienue
OTpULIATENBHBIX yucen U Hyd. JI. Marauukuit. JI. Ditnep.

TemaTH4eckoe IMJIAHUPOBAHUE VIS S KJIacca

Tema Koanuec Peanuszanus moayias «llIkoabHbIN YPOK»
TBO Pabo4eit nporpaMMbl BOCIIMTAHUSA
4acoB
JInnun 8 Y CTaHOBIIEHHUE JOBEPUTEIIBHBIX OTHOIICHUM MEXIY YUYUTEIEM

U ero y4yeHUKaMH, CIOCOOCTBYIOUIMX  MO3UTHBHOMY
BOCTIPUATHIO y4aIlUMUCS TpeOOBaHMW W TMPOCHO yuuTens,
NPUBJICUYECHUIO UX BHUMAaHUS K 00OCYyXJaeMoil Ha ypoke
uHpopMaLuy, aKTUBHU3AIIH ux MO3HABATEJIbHOM
JESITENIBHOCTH.




HarypanbHble uncia

13

YcTaHOBIIEHHE JOBEPUTEIBHBIX OTHOLICHUM MEXY YUYUTEIEM
nu €ro Y4CHHUKAMHU, CHOCO6CTBYIOH_II/IX MMO3UTUBHOMY
BOCTIPHSATHIO yYalIUMHUCS TpeOOBaHMNA M TMPOCHO y4HTEIs,
NPUBJICYCHUIO WX BHHUMaHUS K OOCYKJaeMOW Ha Yypoke
UH(OpMAILHY, aKTUBU3ALUU UX MTO3HABATEIHHOM
JIESITETLHOCTH.

JIeiCcTBHS ¢ HaTypaJbHBIMU
YUCIIAMU

22

[IpumeHneHne Ha YpOKE HMHTEPAKTUBHBIX (OpPM pabOTHI
yUalIUXCSA:  MHTEJUIEKTYaJbHBIX  WUIP, CTUMYJIHPYIOIIHUX
MO3HABATEJIIbHYI0 MOTHUBALMIO IIKOJbHUKOB; TIPYIIIOBOMN
paboTel WM paboThl B Mapax, KOTOPbIE y4yaT IIKOJbHUKOB
KOMaHJHON paboTe ¥ B3aUMOJICHCTBHIO C IPYTUMH JETHMHU.

Hcnosb30BaHue CBOMCTB
JNENCTBHUN MPYU BBIYUCIICHUAX

12

BxiroueHue B ypoK HTpOBBIX MPOUELYP, KOTOPHIE MOMOTAIOT
MoJJEpKaTh MOTHUBALMIO JETEH K TMOJYYECHHUIO 3HAHUM,
HaJIa)KMBAHHUIO TO3UTHBHBIX MEKINYHOCTHBIX OTHOIICHHI B
KJIacce, MOMOTAaI0T YCTAaHOBJIECHUIO J00pOKeIaTeIbHOU
aTMoc(epbl BO BpeMsl ypoKa.

VTaBI 1 MHO TOYIrOJIbHUKH

UHUIMUPOBAHUE U TOJJEpKKa  HCCIIENOBATENbCKON
NEeSTeIbHOCTH IIKOJPHUKOB B paMKax peaju3alud HMHU
UHAUBUAYAIbHBIX U TPYIINOBBIX  HCCIEIOBATEIbCKUX
MPOEKTOB, YTO JAacT IIKOJIbHUKAM BO3MO>KHOCTb MPUOOpECTH
HaBbIK CaMOCTOSITEIbHOTO PEIICHUs TEOPETUUYECKOM
npoOiieMbl, HaBbIK TE€HEpUpOBaHUS U OdOpMIIECHUS
COOCTBEHHBIX UIEH

JemumocTth uncen

15

[IpumeHeHne Ha ypOKE€ WHTEPAKTHBHBIX (OpM palbOTHI
YVYAIUXCS:  HUHTEIUICKTYAJIbHBIX  UTP, CTUMYJIUPYIOIIHX
MMO3HABATEJIPHYI0O MOTHBAIIMIO IIKOJBHUKOB; TPYIIIOBOM
paboThl UM pabOThl B Mapax, KOTOPHIE y4aT IIKOJHHUKOB
KOMaH/IHOM pab0Te U B3aUMOJACHCTBHUIO C IPYTHUMH JICTHMHU.

TpeyroabHUKA U
YeThIPEXYTrOJIbHUKU

10

BxiroueHue B ypoK MTPOBBIX IPOLEIYP, KOTOPHIE TTOMOTAOT
nojyiepkaTh MOTHBAIIMIO JIeTed K TMOJYyYEHUIO 3HAHUMH,
HAJIQKUBAHMIO IMO3UTHBHBIX MEXKJIMYHOCTHBIX OTHOIICHHI B
KJIacce, TOMOTAIT YCTAHOBJICHHUIO JTOOpOKEIaTeIbHOM
atMocdepsl BO BpeMs ypoKa.

Hpobu

18

[IpumeneHnne Ha YypoKe UHTEPAKTUBHBIX (QopM pabOTHI
VUAIIUXCSA:  UHTEIJICKTYyaJbHBIX  WIP, CTUMYJIHPYIOIINX
MO3HABATEIbHYI0 MOTHUBAIMIO IIKOJBHUKOB; TPYNIOBOU
paboThl WM paboOThl B Mapax, KOTOPHIE Y4aT HIKOJIbHHUKOB
KOMaHJHON paboTe ¥ B3aUMO/ICHCTBUIO C APYTHUMH I€THMHU.

JelicTBus ¢ qpoOsiMu

34

YcTaHOBIIEHNE JOBEPUTEIBHBIX OTHOIIEHUN MEXy YIUTEIEM
U ero y4eHMKaMH, CHOCOOCTBYIOIIMX  IO3UTUBHOMY
BOCHIPHUATHIO y4allUMHUCS TpeOOBaHMH M TPOCBO y4yHTes,
IPUBJICUYEHUIO UX BHHMAaHUS K OOCYXJaeMOW Ha Yypoke
UH(pOpMaLINHY, aKTUBU3ALUU UX MTO3HABATEIbHOM
JESITEIBHOCTH.

MHororpaHHuku

10

WHnnnupoBanne W NOAJEPKKA  HCCIENOBATENIbCKON
JeITEeIbHOCTH LIKOJBHUKOB B paMKax pealu3alud HMHU
UH/IMBUYaJIbHBIX U TPYNIOBBIX HCCIEI0BATEIBCKUX
IIPOEKTOB.




TaGnuie! u tuarpamMmel

Bxitouenue B ypok MTpOBBIX MPOLEAYpP, KOTOPhIE TTOMOTAOT
MOJJEP)KaTh MOTHBALMIO JETE€d K IMOJYyYECHHIO 3HAHUM,
HAJIQXKUBAHMIO IO3MTUBHBIX MCKIUYHOCTHBIX OTHOIICHHI B
KJlacce, IOMOTAIOT  YCTAHOBICHUIO  JOOPOXKeIaTeIbHOU
aTMoc(epbl BO BpeMsi ypoKa.

IToBTOpEHUE

10

Bximtouenue B ypok MTpOBBIX MPOIEAYP, KOTOPHIE TTOMOTAIOT
MOJJEp)KaTh MOTHBALUIO JETE€d K TMOJYyYECHHIO 3HAHUM,
HAJIQKUBAHMIO IMO3UTHBHBIX MEXKJIMYHOCTHBIX OTHOIICHUI B
KJIacce, MOMOTAIOT YCTAHOBIICHUIO JTOOpPOKENaTeIbHOM
aTMoc(epbl BO BpeMsl ypoKa.

Bcero

170

TemaTn4eckoe IJIAHUPOBAHUE 1JIsA 6 xiacca

Tema

Koau-
4eCcTBO
JaCcoB

Peanuszanus moayas «llIkoabHbINH YPOK»
Paboueii nporpaMMbl BOCIIUTAHUSA

OOBIKHOBEHHBIE TpOOH

18

BxiroueHne B ypoOK HIpOBBIX MPOUEAYP, KOTOpPBIE
IMOMOraroT NoJAACpPKaTb MOTHBALIUIO }IeTeI\/'I K IOJTYYCHHUIO
3HaHHI71, HaJIa> KUBaHUTIO IIO3UTHUBHBIX MEXIINYHOCTHBIX
OTHOIIEHWH B  Kjacce, IIOMOTAIOT  yCTaHOBJICHHIO
noOpoxenareabHOH aTMOoc(ephl BO BpeMs ypoKa.

[Ipsimble HA TIJIOCKOCTH U B
MIPOCTPAHCTBE

NaunuupoBanne W MNOAJEPKKA  HMCCIEI0BATEIbCKOM
JESATETLHOCTH IIKOJBHUKOB B paMKaxX peau3aiiid HMH
WHIUBUIYAIbHBIX M TPYIIOBBIX  HCCIIEI0BATEIBCKUX
MPOEKTOB, YTO JIACT IMIKOJbHUKAM BO3MOYKHOCTh MIPHOOPECTH
HaBBIK CaMOCTOSITEIBHOTO PEIICHUS TEOPETHUECKOU
npoOjieMbl, HaBBIK TEHEPUPOBAHUSA H  OPOPMIICHHUS
COOCTBEHHBIX UIEA.

JlecsTuuHbIe TpoOH

Hcnoap3oBanue BOCIIUTATEIbHBIX BO3MOXKHOCTEHN
coliepXKaHus Y4YeOHOro TpeaAMeTa uepe3 JIEMOHCTPAIUIO
IETIM MIPUMEPOB OTBETCTBEHHOTIO, I'PAKIAHCKOTO
MOBEJICHMS, MIPOSIBIICHUS YeJIOBEKOJIIO0HS "
T00pOCEPICUHOCTH, Yepe3 Moa00p 3aaay AJis PEIICHHS.

JlercTBUSA C IeCATUYHBIMU
IpoOsSIMHU

31

YcTaHoBiieHHE ~ JOBEPUTENBbHBIX ~ OTHOIICHHHA  MEXKIY
yUUTEIeM H  €ro YYEeHUKaMHU, CIOCOOCTBYIOLTUX
MO3UTUBHOMY BOCHPHUSTUIO YyYallUMUCA TpeOOBaHUN U
npock0  yuWTens, TMPUBICYCHHIO HMX BHUMAaHUSA K
oOcyxgaemMoil Ha ypoke HH(pOpMAIH, aKTHUBU3AIUU UX
IMO3HABaTEeNLHON JeSITEeILHOCTH.

OKpyXHOCTb

Bxirouenue B ypok UIpOBBIX ITPOLEAYP, KOTOPbIE TOMOTAIOT
NOAJEPKATh MOTUBALMIO JETEH K IOJyYEHUIO 3HAHUU,
HaJIQ&)KMBAHUIO MO3UTUBHBIX MEXJIMYHOCTHBIX OTHOIIECHUH B
KjJacce, IIOMOTAlOT YCTaHOBJIEHHUIO J100poXkenaTeabHON
aTMoc(epbl BO BpeMs ypoKa.

OrHomeHus 1 IIPOLCHTHI

14

[IpumeHeHne Ha YpOKe HMHTEPAKTUBHBIX (OpM paboOTHI
yyallluXcs:  HMHTEUICKTYalIbHbIX  UTP, CTUMYJUPYIOMIUX
MIO3HABATEJIbHYI0 MOTHBAIIMIO IIKOJBHUKOB; TIPYyINIIOBON
paboThl WM paboOThl B Mapax, KOTOPbIE y4aT IIKOJHHHUKOB




KOMaHJHOM padoTe U B3aUMOJICHCTBUIO C IPYTUMHU JETHMHU.

CummMmerpus

WHUIMUPOBAHUE W TOJJEPKKA  HCCIEeNOBATEIbCKOU
NCATCIIBHOCTU INIKOJBHUKOB B paMKax peaJII/I3aLII/II/I HUMHN
I/IHI[I/IBI/II[yaHBHBIX 158 I pyrIHOBBIX HCCICOOBATCIIBCKUX
HpO@KTOB, YTO OaCT IIKOJBbHHUKaAM BO3MOXKHOCTH HpI/I06p€CTI/I
HAaBBIK CaAMOCTOATCJIBbHOT'O peHICHI/IH TeopeTI/I‘ICCKOf/i
npoOnemMbl, HaBBIK TIE€HEpUpOBaHHS W O(OPMIICHHUSA
COOCTBEHHBIX UIEH

Bripaxenus, popmysl,
YpaBHEHHS

15

[IpumeneHne Ha YpOKe HMHTEPAKTUBHBIX (OpM pabOTHI
yUalIUXCSA:  MHTEIUIEKTYaJbHBIX  WUIP, CTUMYJIHPYIOIIHUX
MO3HABATEJIIbHYI0 MOTHUBALMIO IIKOJBHHUKOB; TIPYIIIOBOMN
paboTel WM paboThl B Mapax, KOTOpPbIE ydyaT MIKOJBHUKOB
KOMaHHOI paboTe 1 B3aUMOJICHCTBUIO C IPYTUMH I€ThMHU.

Iensie uncna

14

Hcnonn3oBanne BOCIIUTATCIIbHBIX BO3MOXKHOCTEH
coJlepaHusg y4eOHOTo TMpenMeTa dYepe3 JIEMOHCTPALUIO
JIETSIM ~ TIPUMEPOB  OTBETCTBEHHOTO,  T'PAXJTAHCKOTO
IIOBCIACHU, IMPOABJICHUA YEJJ0BEKOJIFOOMS u
J0OpOCEPICYHOCTH, Yepe3 MoA00p 3aaay JJis PEIICHHs.

MHoxecTBa.
Kombunaropuka.

Bxomtouenue B ypok UTPOBBIX TPOLIETYP, KOTOPBIE TIOMOTAIOT
MOJIEp)KaTh MOTHUBALMIO JETEH K TOJYYEHUIO 3HAHUU,
HAJIQ)KUBAHMIO MO3UTUBHEIX MEKIMYHOCTHBIX OTHOIIECHUI B
KJIacce, TOMOTAIOT YCTAaHOBJICHUIO JTOOPOKENATeILHOM
atMocdepsl BO BpeMs ypoKa.

PammmonanbHblie uncia

16

YcTraHOBIE€HHE ~ JOBEPUTENIBHBIX  OTHOIIEHUH  MEXKIY
yauTeieM U €ro YUEHUKaMH, CITOCOOCTBYIOMINX
MO3UTUBHOMY BOCHPHATHIO YYallUMHUCS TpeOOBaHUN U
npochd  YYHTENs, TNPUBJICUYCHUIO WX BHUMaHUA K
0o0cyxaaemMoil Ha ypoke MH(OpPMAIUU, aKTUBU3ALHUHA HX
IMO3HABATENILHON JEITEILHOCTH.

MHOFOYFOJ’IBHI/IKI/I u
MHOTI'OI'pPaHHUKHA

10

NHunpupoBaHne W TMOJJICPKKA  MCCIIEI0BATEIbCKOU
JEATEIPHOCTH IIKOJPHUKOB B paMKaxX peau3aliid HMH
WHIUBHUIYAIbHBIX W TPYIIOBBIX  MCCIEIOBATEIBCKUX
MIPOEKTOB, YTO JACT IMIKOJbHUKAM BO3MOXKHOCTh NMPUOOpECTH
HaBBIK CaMOCTOSITEIPHOTO PEIICHUS TEOPETHYCCKOM
npoOJieMbl, HABBIK TCHEPUPOBAHUS H  OQOPMIICHHUS
COOCTBEHHBIX UEH.

IToBTOpEHME.

10

Bxirouenue B ypok UTpOBBIX MPOLIEAYP, KOTOPBIE TOMOTAIOT
NOJAJEpXKaTh MOTHBALMIO JEeTed K TMOJIYYEHUIO 3HAHMIA,
HAJIQKUBAHHUIO MO3UTUBHBIX MEKINYHOCTHBIX OTHOIIEHHUI B
KJIacce, MOMOTa0T YCTaHOBJICHHUIO T0OpOKenaTeIbHON
aTMocQepsl BO BpeMsl ypoKa.

Bcero

170




Matematuka 7-9 KJja aJr a ¥ reoMeTpus
ILIaHNDVEeMEIL JLTATEL OCBOCHUSA VICOHOI0 IIPEAMETA

Auredpa
IIporpamma  oOecrieuuBaeT  JOCTHIKEHHE  CIEAYIOIIMX  PE3yAbTaTOB  OCBOCHHUS
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHMUSL:

1) auunocmuoie:
Cc(OPMHUPOBAHHOCTH OTBETCTBEHHOTO OTHOUICHHS K YYCHHIO, TOTOBHOCTh M CHOCOOHOCTH
oOyJaromuxcss K CaMOpa3BUTHIO U caMOOOPa30BaHUIO Ha OCHOBE MOTHBALIMU K OOYYEHHUIO U
MIO3HAHUIO, BBIOOPY JanbHelero oopazoBanus Ha 0a3e OPUEHTUPOBKU B MUpe Ipodeccuil u
Npo(ecCHOHAIBHBIX  MPEANOYTeHUH,  OCO3HAHHOMY  IOCTPOEHHI0  MHAMBUAYAJIbHOUN
00pa30BaTeNIbHON TPAEKTOPUHU C YUETOM YCTONUMBBIX TO3HABATEIbHBIX HHTEPECOB;
c(OpPMHUPOBAHHOCTH L[EJTOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTUKH;
c(OpMHUPOBAHHOCTh KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOLIEHHMH M COTPYIHUYECTBE CO
CBEPCTHUKAMH, CTapIIUMH W MJIAJIIUMH, B 00pa3oBaTEIbHOW, OOIIECTBEHHO TIOJIE3HOM,
yueOHO-HCCIIeI0BAaTENIbCKOM, TBOPUECKOUN U APYrUX BUJAX JAESITEIbHOCTH;
yYMEHHE SICHO, TOYHO, I'pPaMOTHO H3JaraTb CBOM MBICIM B YCTHOM M NHCHMEHHOH peuw,
MMOHUMATh CMBICJI TOCTABJIEHHOM 3aa4y, BBICTpanBaTh apryMEeHTAIIUIO, IPUBOJAUTH IPUMEPHI U
KOHTPIIPUMEPHI;
MIpe/ICTaBJICHNEe O MaTeMaTHYEeCKON Hayke Kak cepe 4eloBEeYeCKO NesTeIbHOCTH, 00 3Tanax
e€ pa3BUTHSL, O €€ 3HAUMMOCTHU ISl pa3BUTHS LIMBUIN3ALINU;
KPUTHYHOCTh MBILUICHUS, YMEHUE PACTIO3HABAThH JIOTHYECKH HEKOPPEKTHBIE BhICKa3bIBAaHUS,
OTJINYATh TUNOTE3Y OT (aKTa;
KpEaTUBHOCTb  MBIIUICHUS, HMHHUIMATUBA, HAXOJUYWBOCTh, AaKTHUBHOCTb IPH pPELUICHUH
anreOpanvecKux 3a1adq;
yMEHHE KOHTPOJIUPOBATh MPOIIECC U pe3ysbTaT yueOHOU MaTeMaTUUECKOM 1eSTeIbHOCTH;
CIOCOOHOCTh K 3MOIIMOHATIFHOMY BOCIIPUSITHIO MAaTEeMAaTUYECKUX OOBEKTOB, 3a/1a4, peuIeHH,
paccyxJIeHUM.

2) uemanpeomemuvie:

YMEHHE CaMOCTOSITEIbHO IJIAHUPOBATh AIBTEPHATUBHBIC ITyTH OCTHIKCHUS IIeJIel, 0CO3HAHHO
BBIOMpaTh Hanbosee 3pPeKTUBHBIE CIIOCOOBI PEIICHUs YICOHBIX U MO3HABATEILHBIX 33/1a4;
YMEHHUE OCYHIECTBISATh KOHTPOJIb TO pE3yJlbTaTy W 1O cHnocoOy JCHCTBUS Ha YpPOBHE
MIPOU3BOJILHOTO BHUMAHHMSI U BHOCUTh HEOOXOIMMbIC KOPPEKTHBHI;

YMEHHUE aJICKBATHO OIICHUBATh NPABWJIBHOCTh WM ONIMOOYHOCTH BBITMIOJIHEHHUS Y4eOHOUH
3aauu, €€ 00BEKTUBHYIO TPYJAHOCTh U COOCTBEHHBIC BO3MOXHOCTH €€ PEIICHNUS;

OCO3HAHHOE BJIAJICHHE JIOTHYECKUMH JICHCTBHSAMHU ONPEACICHUS TOHITUH, 000OIIeHMS,
YCTaHOBJICHHSI aHAIOTHH, KJIacCU(UKAIIMK Ha OCHOBE CAMOCTOSTEIILHOTO BEIOOpa OCHOBAHUN U
KPUTEPUEB, YCTAHOBIICHUS POJIOBUIOBBIX CBSI3EH;

YMEHHE yCTaHABJIMBATh NMPUYMHHO-CIIECTBEHHBIE CBSI3U; CTPOUTH JIOTUYECKOE PACCYKICHHE,
YMO3aK/IIouYeHre (MHAYKTUBHOE, IeTyKTUBHOE U TI0 aHATIOTHH) U BBIBOIBL;

YMEHHME CO3/aBaTh, MPUMEHATh M MPeoOpa3OBbIBATh 3HAKOBO-CUMBOJIMYECKHE CPE/CTBA,
MOJIETTU M CXeMBI IS pellleHus] yueOHbIX U TT03HABATENIbHBIX 33/1a4;

YMEHHE OPraHU30BBIBATH y4EOHOE COTPYAHUUYECTBO U COBMECTHYIO JIEATEIBHOCTh C YUUTEIEM
U CBEPCTHHKAMU: OMpEAeNsATh I1eNH, pachupefeneHue (GYHKIUHA U pojell y4acTHUKOB,
B3aUMO/ICHCTBUE U 00mIUe crocoObl paboThl; yMEHHE paboTaTh B TPYIIE: HAXOIUTH OOIIee
pelieHre W paspeniaTh KOH(JIUKTHI HA OCHOBE COTJIACOBAHUS TO3HMIMA U y4€Ta HMHTEPECOB;
clymath naptaépa; GopmMyaupoBarh, apryMEeHTUPOBATH U OTCTANBAaTh CBOE MHEHHE,



cOPMHUPOBAHHOCTh Y4€OHOW © OOIIETOIH30BATEIBLCKONH KOMIIETGHTHOCTH B  0o0nactu
MCIOJIb30BaHUsT MH(POPMAIMOHHO-KOMMYHHKAMOHHBIX TexHoJorui (MKT-kommneTeHTHO- 9)
NepBOHAYAIbHBIC PEACTABICHUS 00 HICSIX U O METOJaX MaTEeMAaTUKU Kak 00 YHUBEPCAIbHOM
S3bIKE HAYKU U TEXHUKHU, O CPEACTBE MOJCIMPOBAHUS SBJICHUI U IPOLIECCOB;

YMEHHE BUJETh MATEMaTHYECKYIO 3a7adyy B KOHTEKCTE MPOOJIEMHONW CHUTyalluM B JAPYTUX
JTUCLMILIMHAX, B OKPY)KAIOILEH KU3HU;

YMEHHE HaXOJUTh B PAa3IMYHBIX HMCTOYHHKAX WHGOPMAIHIO, HEOOXOAMMYIO IS PELICHHUS
MaTeMaTHYEeCKUX MPOOJIeM, W TPEACTaBIATh €€ B MOHATHON (opMe; MPUHUMATh PEUICHUE B
YCIIOBHSIX HETIOJIHOW M M30BITOYHOM, TOYHOH M BEPOSTHOCTHOM HH(OpMAIINH;

yMEHHE I[OHHMMATh U HCIOJIb30BaTh MATEMaTUYECKHE CPEACTBA HAIJISIAHOCTH (PUCYHKH,
YepTEeXKH, CXEMBI U Jp.) Ul WJUTFOCTPALIUH, UHTEPIpETallK, apryMEHTalllu;

YMEHHE BBIJIBUraTh TMIOTE3bl P PEIICHUN Y4EOHBIX 3a/1a4 M MOHUMATh HEOOXOIUMOCTh UX
MIPOBEPKH;

YMEHHE NPUMEHSATh UHIYKTUBHbIE U JETYKTUBHBIE CIIOCOOBI pacCyAEHUM, BUIETh pa3InyHbIe
CTPAaTEeTHH pELICHUs 3a/1a4;

MMOHUMAaHWE CYUIHOCTH aJITOPUTMUYECKHX TNpPEINUCaHMM U yMEHuEe JeHCTBOBaTh B
COOTBETCTBUU C MPEAJIOKEHHBIM aJTOPUTMOM;

YMEHHE CaMOCTOSATEIbHO CTaBUThH II€NM, BBIOMPATh U CO3/1aBaTh AJITOPUTMBI Ui PEIICHUS
y4eOHBIX MaTeMaTUYECKUX MTPOOIIEM;

YMEHUE IJIAHUPOBATh U OCYIIECTBIISATH JAESATENBHOCTD, HAIIPABIECHHYIO HAa PEIICHNE 3a/1a4
HCCIIEA0BATENBCKOTO XapaKTepa.

1) upeomemmuuvie:
yMeHHEe paboTaTh C MAaTEMAaTUYECKUM TEKCTOM (CTPYKTYpPHPOBaHHE, U3BICYCHUE HEOOX0MMON
nHpOpMAIIMK), TOYHO U TPAMOTHO BBIpaXXaTb CBOM MBICIIM B YCTHOH W NHUCHMEHHOW pEYH,
MPUMEHSS MaTEMATHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY, UCIIOJB30BATh Pa3IMUHBIC S3BIKA
MaTeMaTHKH (CIIOBECHBIM, CHMBOJIMYECKHM, Tpaduueckuii), OOOCHOBBIBATH CYKJICHUS,
MIPOBOJIUTH KJIACCH(HKAIINIO, TOKA3hIBATh MATEMATUIECKUAE YTBEPIKICHHUS;
BlaJicHHEe 0a30BBIM TOHSATHHHBIM almapaToM: MMETh NPEACTaBICHUE O 4YHCIE, BJaJICHHE
CHMBOJIBHBIM SI3BIKOM aIITeOpbl, 3HAHWE ODJIEMEHTApHBIX (YHKIIMOHAJIBHBIX 3aBHCUMOCTEH,
(dbopMuUpoBaHHE TPEICTABICHUN O CTATHCTUYECKUX 3aKOHOMEPHOCTSX B PEaIbHOM MHUpPE U O
pa3M4HBIX Ccroco0ax WX HU3ydeHHs, 00 OCOOCHHOCTSIX BBIBOJIOB M TPOTHO30B, HOCSIIUX
BEPOSTHOCTHBIN XapaKkTep;
YMEHHUE BBINOJIHATH aJireOpandeckue mpeoOpa3oBaHusl pallHOHAIBHBIX BRIPAXCHHN, IPUMEHSTh
WX JUIS pelieHHs] y4eOHBIX MAaTeMaTHMYeCKMX 3a/la4 W 3a/la4, BO3HHUKAMOIIUX B CMEXHBIX
y4EOHBIX MpEeIMETaX;
YMEHHUE TI0JIb30BAThCS MaTeMaTHYECKUMH (GOpMyJaMH M CaMOCTOSTEIBHO COCTaBIISTh
(bopMyNbl 3aBUCUMOCTEH MEXKIy BEIMYMHAMU Ha OCHOBE OOOOIIEHHS YACTHBIX CIy4aeB H
IKCTIICPUMECHTA;
yMEHUE pellaTh JIMHEHHbIE W KBaJpaTHbIC YpaBHCHHS M HEPAaBEHCTBA, a TaKkKe
(GyHKIIMOHATBHO-TpaQUUecKue NPEACTABICHUS s ONUCAHUS M aHaIM3a MaTeMaTHYeCKHX
3a/1a4 U peaNbHbIX 3aBUCUMOCTE;
OBJIaJICHUE OCHOBHBIMH CHOCOOAMH TIPEJICTaBICHUS M aHAIU3 CTAaTUCTHMYECKUX JIaHHBIX;
YMEHHE pelllaTh 3a/1a4 Ha HaX0KJIEHUE YaCTOThI U BEPOSITHOCTH CITy4ailHBIX COOBITH;
YMEHHE TMPUMEHSATh W3YUEHHBIE MOHATHSA, PE3YAbTaThl M METOAbl MPH pElIeHUH 33734y U3
pa3IMYHBIX pa3[eioB Kypca, B TOM YHCIE 3a/ay, HE CBOMALIUXCA K HEMOCPEIACTBEHHOMY
MIPUMEHEHHIO U3BECTHBIX AITOPUTMOB.

I'eomerpus
[Iporpamma  oOecmeuyuBaeT  JOCTHIKEHHE  CIEAYIOIIMX  pe3yJIbTaTOB  OCBOCHHUS
o0pa3oBaTesbHON MPOTpaMMbI OCHOBHOTO 0OIIEro 00pa3oBaHUsL:



1)auunocmnuoie:
(¢bopMupoBaHHE OTBETCTBEHHOTO OTHOWIEHHS K YYCHHMIO, TOTOBHOCTH M CIOCOOHOCTH
oOyJaromuxcss K cCaMOpPa3BUTHIO U caMOOOPa30BaHUIO HA OCHOBE MOTHBALMU K OOYYEHHUIO H
MO3HAHUIO, BBIOOPY JaibHENIIero o0pa3oBaHus Ha 0a3e OPHEHTHPOBKU B MUpe Mpodeccuii u
npo(ecCHOHANBHBIX ~ MPEANOYTCHUH,  OCO3HAHHOMY  IOCTPOCHHIO  WHAWBUIYAIbHOU
00pa3oBaTeNbHON TPAEKTOPUH C YIETOM YCTOMUMBBIX MIO3HABATEILHBIX WHTEPECOB;
(dbopMupoBaHHE LEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOILECTBEHHON NPAKTUKHY;
¢dbopmMupoBaHHEe KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOLIEHHH W COTPYIHHYECTBE CO
CBEPCTHUKAMH, CTapIIMMU W MIQJAIIMMHA B 00pa3oBaTeIbHOM, OOIIECTBEHHO IOJIE3HOM,
y4eOHO-HCCIIe10BaTEIbCKOM, TBOPUECKOMN U APYrUX BUJAX AESTEIbHOCTH;
YMEHHE SICHO, TOYHO, I'pPaMOTHO H3JaraTb CBOM MBICIIM B YCTHOM W NHCBMEHHOHN pedd,
MMOHUMAaTh CMBICII TIOCTABJIEHHOM 3a/1a4y, BBICTpauBaTh apryMEeHTAlNIO, IPUBOJUTH PUMEPHI U
KOHTPIIPUMEDHI;
KPUTHYHOCTh MBIIIJICHUS,, YMEHUE pPaclo3HaBaTh JIOTMUYECKH HEKOPPEKTHBIE BbICKa3bIBaHMS,
OTJINYATh TUIOTE3Y OT (PaKTa;
KpEaTUBHOCTh  MBIIUICHUS, HWHUIMATUBY, HAXOMYUBOCTb, AaKTHUBHOCTh NIPU pEIICHUU
reOMEeTPHUYECKUX 3a/1a4;
yMEHHE KOHTPOJIUPOBATh MPOIIECC U pe3ysbTaT yueOHOW MaTeMaTUUECKOM 1eSTeIbHOCTH;
CIOCOOHOCTh K SMOIMOHAILHOMY BOCHPUSTHIO MaTeMAaTUYECKUX OOBEKTOB, 3aJad, PEUICHHH,
paccyxICHUM.

2) memanpeomemHole:
YMEHHE CaMOCTOSTEIbHO IJIAHUPOBATh ajJbTePHATUBHBIE MYTH JTOCTHKEHUS 1ieieil, 0CO3HaHHO
BBIOMpaTh Hanbosee 3pPeKTUBHBIE CIIOCOOBI PEIICHUs YICOHBIX U MTO3HABATEILHBIX 33]1a4;
YMEHHE OCYIIECTBISATh KOHTPOJb IO pe3ylbTaTy M MO CHoco0y AeMCTBHS Ha YpPOBHE
MIPOU3BOJILHOTO BHUMAHMS U BHOCUTh HEOOXOIUMbIE KOPPEKTHUBBIL;
YMEHHE aJIeKBaTHO OILICHMBATh NPAaBUIBHOCTb HJIM OMIMOOYHOCTH BBINOJHEHHUS y4eOHOM
3aaun, €€ 00BEKTUBHYIO TPYJTHOCTh U COOCTBEHHBIE BOBMOYKHOCTH €€ PEIICHHUS;
OCO3HAHHOE BJQJICHUE JIOTUYECKUMH JACHCTBUAMM OIpeAeTeHUS MOHIATHHA, 0000IIeHus,
YCTaHOBJICHUS aHAJIOTHA, KJIacCU(UKALUK Ha OCHOBE CAMOCTOSTEIHLHOIO BIOOpAa OCHOBAHUH U
KPUTEPUEB, YCTAHOBJICHUS POIOBUIOBBIX CBSI3€H;
YMEHHE YCTaHaBIUBATh MPUYMHHO-CIECICTBEHHBIE CBSI3U, CTPOUTDH JIOTUUECKOE PACCYKJICHUE,
YMO3aK/IiouYeHre (MHAYKTUBHOE, IEAYKTUBHOE U 10 aHATIOTUH) U BBIBOJIBL;
YMEHHE CO3/aBaTh, MPUMEHATh U MPEoOPa30BbIBATH 3HAKOBOCHMBOJIWYECKHE CPEICTBA,
MOJENU U CXeMBbI IS PellleHus] yueOHbIX U T03HABATENIbHBIX 33/1a4;
YMEHHE OPraHU30BBIBATH y4EOHOE COTPYAHUYECTBO U COBMECTHYIO JIEATEIbHOCTh C YUUTEIEM
U CBEPCTHHKAMH: OINpPEAETATh IIeNd, pachpeneisaTb (YHKIMM U POJIU YYaCTHUKOB, 0OIIue
crocoObl paboThl; yMEHHE paboTaTh B TpYyNIeE: HAXOOUTh OOIIee pelieHHe W pa3peliaTh
KOH(DIUKTH Ha OCHOBE COTJIACOBAHMS TMO3ULMKA M y4y€Ta HMHTEPECOB; CIyIIaTh MapTHEPA;
(dbopMynupoBaTh, apryMEHTUPOBATh M OTCTaWBaTh CBOE MHEHHUE;
(dbopMupoBaHHE U pa3BUTHE YU4eOHOM U OOIIENOIb30BaTENbCKOW KOMIIETEHTHOCTH B OOJIACTH
WCIO0JIb30BaHUs HHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHonoruil (MKT-kommnereHTHOCTH);
(dbopMHpOBaHKE MEPBOHAYAIBHBIX MPEACTABICHUI 00 UIESX U O METO/aX MaTeMaTUKHU Kak 00
YHHUBEPCATHHOM SI3bIKE€ HAYKU U TEXHUKH, O CPEICTBE MOJACTUPOBAHUS SBJICHUI U MPOIIECCOB;
YMEHHE BUICTh MAaTEMaTHYECKYIO 3a7auy B KOHTEKCTE MPOOJIEMHOW CHUTyallMid B JAPYTUX
JTUCIUILTAHAX, B OKPYKAIOIIEH KU3HU;
YMEHHE HAaXOJUTh B PA3IUYHBIX HCTOUYHUKAX HH(POPMAIMIO, HEOOXOMUMYIO Ui PEIICHHUS
MaTeMaTHYeCKUX MPOOJieM, W MPEACTaBIATh €€ B MOHATHOW (opMe; MPUHUMATH PEILICHHE B
YCTIOBUSX HEMOJHOW U U30BITOYHOM, TOYHON U BEPOSTHOCTHOU MH(OpMAIINK;



e yMEHHE TMOHUMATh M HUCIOJIb30BaTh MAaTEMaTHYECKHE CPEICTBA HATJSIIHOCTH (PUCYHKH,
YEePTEKH, CXEMbI U Jp.) Ul WLTIOCTPAIMH, HHTEPIIPETALUH, apTyMEHTALINH;

® yMEHHE BBIJABHIaTh TMIOTE3bl MIPU PEIICHUHN YU4EOHBIX 337]a4 M MOHUMAaTh HEOOXOAUMOCTh UX
MIPOBEPKH;

e yMEHHE NMPUMEHATh MHIYKTUBHBIC U JICTyKTUBHBIE CIIOCOOBI pAaCCYKICHUH, BUACTH PA3TNIHBIC
CTpaTeTUH pelICHUs 3a/1a4;

® T[IOHMMAaHHE CYIIHOCTH aJTOPUTMHYECKUX TMPEINUCaHUH U yMEHHE JIeHCTBOBaTh B
COOTBETCTBUH C IPEIOKEHHBIM aJITOPUTMOM;

® yMEHHE CaMOCTOSATEIBHO CTaBUTh IEJIM, BBHIOMPATh U CO3[ABATH AITOPUTMBI JUIS PEIICHHS
y4eOHBIX MaTeMaTHYECKUX PoOIIeM;

® yMEHHeE IJITAHUPOBAThH M OCYIIECTBIIATH JCATEIILHOCTh, HAIIPABIICHHYIO HA PEHICHUE 3a/1a9
HCCIIEIOBATENILCKOTO XapaKTepa.

3) npeomemmnuvie:

e oOBjIaZeHHE 0a30BBIM TOHATHUHHBIM ammaparoM IO OCHOBHBIM pa3jeiiaM COJCpKaHUS;
MpeACTaBICHNE 00 OCHOBHBIX M3y4aeMBIX MOHIATHIX (YMUCII0, TeOMETpUYecKas Gurypa, BEeKTop,
KOOPJMHATHI) KaK BAXHEHIIINX MATEMATHYECKUX MOJIEISAX, TO3BOJISIIONINX H3y4aTh peabHbIE
MPOIIECCHI U SBJICHHUS;

e yMeHHE PabOTaTh C TEOMETPUUYECKHM TEKCTOM (aHAJIM3UPOBATh, W3BJIEKATh HEOOXOIUMYIO
nH(pOpPMAIIHIO), TOYHO M TPAMOTHO BBIPAXKaTh CBOW MBICIM B YCTHOW M MHCHBMEHHOUW pedH ¢
MPUMEHEHHEM MAaTeMAaTHYeCKOM TEPMHUHOJIOTHM W CHUMBOJIMKH, HCIOJIb30BaTh Pa3IMYHbIE
SI3BIKA MATEMAaTHKH, TTPOBOJUTH KIacCU(UKAIUNH, JIOTUUECKHEe OOOCHOBAHMS, JOKA3aTEIbCTBA
MaTeMaTHYECKUX YTBEP:KICHUI;

® OBJIQJICHHE HABBIKAMH YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAJIBHBIX BBIYUCICHUN;

® OBJIQJICHHE T'€OMETPUUECKHUM SI3BIKOM, YMEHHUE HCIOJIb30BaTh €ro JUIsl OMUCAaHUS MPEIMETOB
OKPY)KAIOILIET0 MHpa, pa3BUTHUE MPOCTPAHCTBEHHBIX MPEACTABICHUN M H300pa3UTEIbHBIX
YMEHUH, MPUOOpEeTEeHNE HABBIKOB T€OMETPHIECKUX TTOCTPOCHHUI;

® YCBOGHHME CHCTEMaTHMYECKUX 3HAHUN O IJIOCKMX (GUTypaX M HUX CBOMCTBaxX, a TakKxke Ha
HarJiiTHOM YpPOBHE — O IMPOCTEHIINX TMPOCTPAHCTBEHHBIX TEJNAaX, YMEHHE MPUMEHSTbH
CUCTEMAaTUYECKUE 3HAHUS O HUX JJIsl PELICHUsI TeOMETPUUYECKUX U IPAKTUYECKUX 3a]1a4;

® yMEHHE U3MEpATh JIMHBI OTPE3KOB, BEJIMYMHBI YIJIOB, KCIOIb30BaTh (HOPMYIBl Ui
HAXO0XJICHUS IEPUMETPOB, IIIOLAAeH U 00BEMOB FreOMETPUUECKHUX (PUTYP;

® yMEHHE MPHUMEHSITh W3Y4YEHHBbIE MOHATHS, pPe3yabTaTbl, METOAbl JUIsl pElIeHUus 3ajad
MPAKTUYECKOr0 XapakTepa W 3aJady W3 CMEXHbIX JUCHUIUIMH C HUCIHOJIb30BAHHUEM IpU
HEO0OXO0IMMOCTH CIIPABOYHBIX MAaTEPHAIIOB, KATbKYIATOPa, KOMIIBIOTEPA.

IInanupyemMble pe3y/bTaThl 0OCBOeHHs npeaMeTa «MaTeMaTHKa)

Aaredpa
L KIacc

PALIMOHAJIBHBIE YNUCIJIA
BbInmycKHUK Hay4uTCS:

1) noHrMaTh 0COOEHHOCTH JECATUIHON CUCTEMbI CUHCIICHHS;

2) BIaJeTh MOHSITUSIMHU, CBSI3aHHBIMH C ICTUMOCTBIO HATYPAIIbHBIX YHCEI;

3) BbIpaxkaTh YKClIa B SKBHBAICHTHBIX (hopMax, BbIOMpas Haubojee MOAXOMIAIIYI0 B
3aBHUCHUMOCTH OT KOHKPETHOM CUTYyallHH;

4) cpaBHHMBATH U YIIOPSAI0YHBATh PALlMOHAIIBHBIC YHCII;

5) BBHINMOJHATH BBIYKMCICHUS C PAlMOHAIBHBIMHM YMCIIAMH, COYETasl YCTHBIC M TTHChMEHHBIC
PUEMBI BEIUMCIICHUH, TPUMEHSATH KaJIbKYJIATOD;



6) HCMoNb30BaTh MOHATHS W YMEHHS, CBS3aHHBIC C IMPOMOPIHOHAIBLHOCTHIO BEIMYHH,
MPOLIEHTAMU B XOJI€ PEIICHUSI MATEMATUYECKUX 3a/1a4 U 33/1a4 U3 CMEKHBIX IIPEIMETOB, BBITIOIHSATh
HECJIOKHBIC TIPAKTUYECKUE PACUETHI.

BBINYCKHUK noyuum 603MoMCHOCMb!

7) NO3HAKOMUMbCSL ¢ NOSUYUOHHBIMU CUCEMAMU CYUCTIEHUSI C OCHOBAHUAMU, OMJIUYHBIMU
om 10;

8) yenybumo u pazeéums npedcmagienust 0 HAMyPAIbHbIX YUCLAX U CBOUCMBAX OeNUMOCU,

9) mayyumwvcs ucnonvbzosames NPUEMBL, PAYUOHATUSUPYIOWUE BbIYUCLEHUS, NPUodpecmu
NPUBBLIUKY KOHMPOIUPOBAMb BbIYUCTEHUS, 8blOUPAsL NOOX0O0AWUL OJisl CUMYAYUU CROCOD.

JIEMCTBUTEJIbHBIE UUCJIA

BBITTyCKHUK HAY9IHTCS:

1) ucrosib30BaTh Ha4aIbHBIEC TIPEACTABICHUS O MHOYKECTBE JICHCTBUTEIBHBIX YHCEIT;

2) BJaJCTh MOHATHEM KBaIPATHOTO KOPHS, TPUMEHSTH €r0 B BHIYHCIICHUSX.

BEIYCKHUK nOyuUm 803MOHCHOCTb!

3) pazeumsv npedcmagieHue 0 YUCIE U YUCLOBbIX CUCMEMAX OM HAMYPALbHBIX 00
0eliCmeUmMenbHbIX YUucesl;, 0 POaU bIYUCTIEHUL 8 Ye08eHeCKOl NPaKmuKe;

4) pazeumv u yenyoumv 3HAHUS O OECAMUYHOU 3aANUCU  OeUCMEUMENbHbIX —HUCET
(nepuoouueckue u Henepuoouieckue opoou,).

N3MEPEHUI, ITPUBJIMXXEHN S, OLIEHKU

BBITTyCKHHUK HAY9IHTCS:

1) wcmosk30BaTh B XOJE PEHICHHS 3a1ad dJIEMEHTAPHbBIC MPEACTABICHHUS, CBA3aHHBIC C
MPUOTMKEHHBIMU 3HAYCHUSIMH BEJTHYMH.

BBITTYCKHHK n01y4Um 603MONCHOCMb.!

2) nomsmb, uMO YUCLOBbIE OAHHBIE, KOMOPbLLE UCNOAL3VIOMC Ol XAPAKMEPUCUKU
00bEKMO8 OKPYIHCAIOUe20 MUpa, SISIIOMCs NPEUMyWeCmeeHHO NPUOIUNCEHHBIMU, YMO NO 3aNUCU
NPUOTUNCEHHBIX ZHAUEHULL, COOCPHCAUWUXC 8 UHPOPMAYUOHHBIX UCTMOYHUKAX, MONCHO CYOUMb O
no2peuHoOCmu RPUOIUNCEHUS,

3) nowsms, umMo nocpeutHocmb pe3yibmamad GbIYUCIeHUL O0JNCHA OblMb COUMEPUMA C
NO2PEUHOCIbIO UCXOOHBIX OAHHBIX.

AJITEBPAMYECKUE BbIPAKEHM A

BeinmyckHuK HayduTes:

1) BIameTh MOHATUSIMH «TOXJIECTBO», «TOXKJIECTBEHHOE IPeoOpa3oBaHuey, pelaTh 3a/aqy,
cojieprkaiue OyKBeHHBIE JaHHbIE; paboTaTh ¢ popmynamu;

2) BBIIOJNHATH OPeOOpa3OBaHUS BBIPAKCHUIl, COJACPIKALIMX CTEMEHH C  LEJBIMH
MOKa3aTeNIIMH U KBaIpaTHbIC KOPHH;

3) BBINOJHATH TOXECTBEHHbIC IPEOOPa30BaHKs PAIIMOHABHBIX BEIPAXKCHHI Ha OCHOBE
NpaBWII ACHCTBUI HaJ MHOTOWICHAMH M alNreOpandecKuMu IpoosiMu;

4) BBINOJIHSTH Pa3JI0KEHHE MHOTOWICHOB HA MHOXKHUTEIIH.

BBINYCKHUK nonyuum 603M0xiCHOCHb!

5) Hayuumbcs binonHAMb MHOLOULA208blE NPEOOPAZ0BAHUL PAYUOHATILHBIX GbIPAICEHUL,
NPUMEHSS WUPOKULL HADOP CnOco608 U NPUEMO8;

6) npumensmo mocoecmeennvie NPeodPA306aHUS OISl PEUEHUs. 3a0a4 U3 PA3TUYHBIX
pazoenos Kypca (Hanpumep, 018 HAX0HCOeHUs HAUDONbLUUE20/HAUMEHbULE20 3HAYECHUSL BbIPAICEHUS).

7 KJacc

N3MEPEHNS, ITPUBJIVDKEHM A, OLIEHKHA
BbInmycKHUK Hay4uTCS:



1) wucmosib30BaTh B XOJIE PEUICHUS 3aqad dJIEMEHTApHbBIC NPEACTABJICHHUsS, CBSA3aHHbBIC C
MpUOTMKEHHBIMU 3HAYCHUSIMU BETHYMH.

BbInyCKHUK nonyuum 603mMoicHOCMb !

2) NOHAMb, UMO HYUCIO8ble OAHHble, KOMOpble UCHOIb3VIOMCS Olsl XAPAKMEPUCMUKU
00bEKMO8 OKPYACAOUe20 MUpa, AGIAIOMC NPEUMYUWECMBEHHO NPUOTUINCEHHBIMU, YMO NO 3aNUCU
NPUOTUNCEHHBIX 3HAUEHULL, COOEPAHCAUUXCA 8 UHPOPMAYUOHHBIX UCTNOYHUKAX, MONCHO CYOUMb O
no2peuHoOCmuU NPUOTUNCEHUSA,

3) nousmb, MO NOZPEUHOCHb Pe3yIbMaAma GbIYUCIEHULl OOJINCHA OblMb COUBMEPUMA C
NO2PEeUHOCMbIO UCXOOHBIX OAHHBIX.

AJITEBPAMYECKUWE BBIPAXKEHUA

BBITTyCKHUK HAY9IHTCS:

1) BafeTh MOHATHIMHU «TOXKIECTBO», TOKIACCTBEHHOE MPEe0Opa30BaHUEy, pellaTh 3a/1a4H,
coJiepkaiiue OyKBeHHbIE JaHHbIE; padoTaTh ¢ (opMyIamu;

2) BBINOJHATH TNPEOOPa30BaHMS BBIPAKCHUM, COJEPXKALUIMX CTEHCHH C  [EIbIMH
MOKa3aTeNsIMU U KBaJpaTHBIE KOPHH;

3) BBITOJIHATH TOXIECTBEHHBIC MPE0OPa30BaHUS PAIIMOHATBLHBIX BEIPAKCHUN Ha OCHOBE
MIPaBHJI ICHCTBUIA HA/I MHOTOWICHAMH U alNTreOpandecKiuMH IPOOSIMH;

4) BBIMOJHSTH Pa3JI0KEHHE MHOTOWICHOB HA MHOYKHUTEIIH.

BEITYCKHUK noyuum 603M0HCHOCb:

5) Hayuumvcs 8bINOIHAMb MHO20ULA208bIE NPEOOPAZ06ANUSL PAYUOHATIbHBIX GbIPAICEHUL,
NpUMEHSIS WUPOKULL HAbOp Cnocobos U NPUEMO8;

6) npumensmo moscoecmeennvie nPeodOPA306anUsl Ol PeUeHUst 3a0ay U3 PA3TULHBIX
pazoenos Kypca (Hanpumep, 07151 HAXOHCOEeHUsT HAUOOIbULe20/HAUMEHbULE20 3HAYEHUSL BbIPANCEHUS).

OCHOBHBIE ITOHATHUSA. YNUCJIOBBIE ® YHKIINHN

BbIyCKHUK Hay4UTCS:

1) mnoHMMaTh ¥ HCIOJb30BaTh (YHKIMOHAJIbHBIC TOHITHS W  S3bIK  (TEPMHUHBI,
CUMBOJIMYECKHE 0003HAUCHNS );

2) cTpouTh rpadHKK dJIEMEHTAPHBIX QYHKIIHIA; HCCIIEI0BATh CBOMCTBA YMCIOBBIX (PYHKIIUI
Ha OCHOBE M3YYCHUS TIOBEJICHUS UX TPAPHKOB;

3) noHuMath (QYHKIUIO KaK BAXKHEHIIYID MaTeMaTHYeCKyI0 MOJENb Ui OIMHCAHUS
MIPOIIECCOB U SIBIICHUI OKPYXKAIOIIETO MUPA, IPUMEHATh (DYHKIIMOHAIBHBIN SI3bIK JUIS OTIMCAHUS U
WCCIICIOBAaHUS 3aBUCUMOCTEH MeX 1y (PU3NIECKUMU BEITMYMHAMHU.

BBINYCKHUK n01yuum 603MOMCHOCHb HAYYUMbCA.:

4) npo6ooums UCCIe008aHUSA, CEA3AHHBLE C U3VUCHUEM CEOUCME (DYHKYUL, 6 MOM YUcle C
UCNONL308AHUEM KOMNbIOMEPA, HA OCHO8E 2PAPUKO8 U3YYEHHLIX (QYHKYull cmpoums 6o/ee
CI0JiCHbLE 2pAPUKU (KYCOUHO-3A0anHble, C «8bIKOIOMBIMUY MOYKAMU U M. N.);

5) ucnonvzosame GynrkyuonarbHble npedcmasienus U CeoUcmea PYHKyull O1sl peuleHus.
MAMeMamuyeckux 3a0ay U3 paziuyHulx pazoenos Kypcd.

YPABHEHUA

BbInycKHUK HayduTCS:

1) pemath OCHOBHBIC BBl PAllHOHANBHBIX YPAaBHEHHUH C OJHOW MEPEMEHHOM, CHCTEMbI
JIBYX YpaBHEHHH C IBYMS IIEpEMEHHBIMH;

2) TOHMMATh YpaBHEHHE KaK Ba)KHEHIIYI0 MATEMaTHYECKYHO MOJENb Ul OMUCAHHS U
U3yUYEHHs] Pa3HOOOPA3HBIX pEaJbHBIX CUTYallMi, pellaTh TEKCTOBBbIE 3a/laud ajaredpanyecKum
METO/I0M;

3) npuMeHSTh TpaduUecKre NpeACTaBICHUs U UCCICAOBAaHHUS YPAaBHEHUH, UCCIECIOBAHMS
U PEIICHUs] CUCTEM YPaBHEHHH C JBYMS IEPEMEHHBIMHU.

BhINyCKHUK nonyuum 603mMo4CHOCMb.!



4) oenademv cneyuanbHLIMU NPUEMAMU DeUleHUsl YPAGHEHULl U CUCHEM YPAGHEeHULL
VBEPEHHO NPUMEHAMb annapam ypaeHeHutl

0715 peuteHus: pasHOOOPA3HBIX 3a0ay U3 MAMEMAMUKU, CMENCHBIX NPeOMemos, NPAKMUKU,

5) npumensmo epapuueckue npedcmasneHusi Ons UCCAEO08AHUSL YPAGHEHUL, CUCTEM
VpasHenuil, cooepaircauux OyKeenHvle KoIpduyueHmol.

8 Kkaacc

HEPABEHCTBA

BBITTyCKHUK HAY9IHTCS:

1) mOHMMATh M MPUMEHSITH TEPMUHOJIOTHIO U CHMBOJIUKY, CBS3aHHBIC C OTHOIIICHUEM
HEPaBEHCTBA, CBOMCTBA YNCIIOBBIX HEPABEHCTB;

2) peuiaTh JIMHEHHBbIC HEPABEHCTBA C OJHOIM TEPEMEHHOW M WX CHUCTEMBI; peIlaTh
KBaJ[paTHbIE HEPABEHCTBA C OTIOPOil Ha rpadudeckre MpeCTaBICHNUS;

3) MpUMEHSTH anmnapaT HepPaBEHCTB JUTS PEIICHHS 3a/1a4 U3 Pa3INUHBIX pa3IeioB Kypca.

BEIYCKHUK n01yuUm 603MOMCHOCHb HAYYUMbCAL:

4)  pasznoobpasHbiM npuémam  OOKA3amMenbCmed HepaGeHCMSE, Y8EePEeHHO NPUMEHSINb
annapam HepageHcme O0i peuleHusi pa3HoOOPAHBIX MAMeMamuyeckux 3a0aiy U 3a0ad U3
CMENCHBIX NPeoMemos, NPAKMUKU,

5) npumensmo epapuueckue npeocmaenieHusi 0N UCCIEO08AHUS HEPABEHCME, CUCTIEM
HepaseHcma, cooepicaujux OyKeeHHvle KO3 duyuenmol.

OCHOBHBIE ITOHATHU . YNUCIIOBBIE ® YHKIINHN

BbIyCKHUK Hay4UTCS:

1) ToOHMMAaTh ¥ HCHOJIL30BaTh (DYHKIHOHAIBHBIC TOHITHS W  S3bIK  (TEPMHUHBI,
CUMBOJIMYECKHE 0003HAUCHNS );

2) ctpouTh rpaduKu 3JIeMEeHTapHBIX (QYHKINN; HCCIeI0BATh CBOMCTBA YHCIOBBIX (DYHKIIHI
Ha OCHOBE M3YYCHUS TIOBEJICHUS UX TPAPHKOB;

3) noHuMath (QYHKIHIO KaK BaXKHEHINYH0 MAaTeMaTHUYSCKYI0 MOJENIb Ui ONUCAHUS
MIPOIIECCOB U SIBIICHHUI OKPYXKAIOIIET0 MUPA, IPUMEHATh (DYHKIIMOHATIBHBIN SI3bIK JUIS OTUCAHUS U
UCCIICIOBAaHUS 3aBUCUMOCTEH MeXTy PU3NIECKUMHU BEITMYMHAMHU.

BBINYCKHUK nomyuum 603MOMCHOCHb HAYYUMbBCS:

4) npo6ooums UCCIe008aHUS, CEA3AHHbBIE C U3YUEHUEM CEOUCME (QYHKYUL, 6 MOM HUcie ¢
UCNONL308AHUEM KOMNbIOMEPA, HA OCHOBE 2PAUKO8 U3YUEHHBIX (DYHKyuti cmpoums 60/ee
CI0JiCHbLE 2pAPUKU (KYCOUHO-3a0anHble, C «BbIKOIOMBIMUY MOYKAMU U M. N.);

5) ucnonvzosame GynkyuoHaibHble NPEOCMABIEHUs U CEOUCMEA (PYHKYULL OISl PeuleHUs.
MAMeMamuyeckux 3a0ay u3 paziuyHulx pazoenos Kypcd.

YUUCJIOBBIE ITOCIIEAOBATEJBHOCTHU

BbINyCKHUK HAy4HTCS:

1) TMOHMMATh W HCIOJIB30BATh SI3BIK IMOCICIOBATEIBHOCTEH (TEPMUHBI, CHMBOJHUYECKHE
0003HaYeHMUS);

2) IpUMEHATH (POPMYIIBI, CBA3aHHBIE C apUPMETHUSCKON M TEOMETPUIECKON POTPECCUIMH,
U amnmapat, CQOPMHUPOBAHHBIN MPU M3YYEHUH APYTHX pas3ieioB Kypca, K PEHICHHIO 3a/1a4, B TOM
YHCIIe ¢ KOHTEKCTOM M3 peallbHOW JKU3HH.

BLIHYCKHI/IK nOyuyum 603MOMNCHOCMb HAYHYUMbCA.

3) pewams KOMOUHUPOBAHHBIE 3A0AYU C NPUMEHEHUEM POPMYIL N-20 YNeHA U CYMMbl NEePEbIX
N uneHo8 apugmemuyeckolu U 2eoMempudecKoll NpoSpeccuti, NPUMeHss Npu SMoM annapam
VPaeHeHull U HepageHcms,



4)  nonumamv  apumMemuyeckyro U  2eoMempudecKkylo npoepeccuu  Kak — (QyHKyuu
HamypanbHo20 apeymMenma, CeA3bl8amy aApUPMemuiecKylo npocpeccuro ¢ JTUHEUHbIM POCHIOM,
2e0MeMPUUECKYI0 — ¢ IKCNOHEHYUANbHBIM POCTIOM.

OIMNCATEJIbHASI CTATUCTUKA

BBITTyCKHUK HayduTCSl HMCIIOJIB30BATh IMPOCTEHINME CIIOCOOBI MPEICTABICHHS W aHaIHM3a
CTAaTHCTUYCCKUX JaHHBIX.

BEIYCKHUK noyuum 603MOMCHOCMb NPUOOpecmu NepeoHAYAIbHbIN ONbIM OpPeAHU3AYUU
cOopa OaHMbIX Npu NpoedeHul Oonpoca O0OWECMBEeHHO20 MHEHUS, OCYWeCMEIAmMb UX aHAIU3,
npeocmasisimo pe3yibmamsl Onpocd 6 sude maobauysl, OUASPAMMbI.

CJIVUHAUHBIE COBBITUS U BEPOSITHOCTD

BBITyCKHUK HAy4YWTCS HAXOIUTh OTHOCHUTEIBHYIO YaCTOTY M BEPOSITHOCTH CIyJaifHOTO
CcOOBITHSL.

BBIIYCKHUK ~ noayuum — 803MOXNCHOCMb — NPUOOpeCmU  ONbIM  NPOBEOeHUs.  CLYYAUHBIX
IKCNEPUMEHMOB, 8 MOM HUCLE C NOMOUBIO KOMALIOMEPHO20 MOOCIUPOBAHUsL, UHMEPNPEMAayUU UxX
pe3yibmamos.

KOMBHUHATOPHUKA
BBITTyCKHUK Hay4duTCsl periath KOMOWHATOPHBIC 337add Ha HAXOXKJICHUE YHCiIa OOBEKTOB
WU KOMOWHAITUH.
BhINyCKHUK nonyuum 603MONCHOCMb HAYUUMBCA HEKOMOPbIM CHEYUANbHbIM HPUEMAM
peuteHuss KOMOUHAMOPHBIX 3a0at.

I'eomeTpust

HATJISIJHASI TEOMETPUA

BBIyCKHUK HAy4UTCS:

1) pacno3HaBaTh Ha YepTEkKaxX, PUCYHKAX, MOJCIISIX M B OKPY)KAIOIIEM MHPE IUIOCKHE U
MPOCTPAHCTBEHHBIC TEOMETPUIECCKHE (DUTYPHI,

2) pacro3HaBaTh pa3BEPTKU KyOa, MPSIMOYTOJLHOTO Mapaule/ieuIea, MPaBuIbHON
MUPaMUIbI, WIMHIPA H KOHYCA;

3) ompenensaTh MO JMHEHHBIM pa3MepaM pa3BEPTKH (GUTYpHI JTHHEHHBIC pa3Mepbl CaMoi
¢burypsl 1 Ha060pPOT;

4) BBIYKUCIATH 00BEM MPSIMOYTOJILHOTO Mapayiesenure/a.

BBINYCKHUK nomyuum 603M0OHCHOCTb!

5) eviuucinmes 06bEMbL NPOCMPAHCMEEHHBIX 2e0MEMPUHECKUX PUYD, COCMABNIEHHBIX U3
NPSAMOY20IbHBIX NAPALIENENUNe008;

6) yenybumo u pazsums npedcmagienus 0 NPOCMPAaHCMEEHHbIX 2eOMEMPUYECKUX (PUeypax;

7) npumensimo noHsimue pazeépmru sl 8bINOJIHEHUSL NPAKMUYECKUX PACHEMOS.

I'EOMETPUYECKHUE ®UT'YPbI

BrinycKHHMK Hay4uuTCSA:

1) mosB30BaThCS A3BIKOM TEOMETPUH ISl OTIMCAHUS TIPEIMETOB OKPYXKAIOIIEro MUpPa M UX
B3aMMHOI'O PaCIOJIOKEHUS;

2) pacro3HaBaTh W M300pa)xkaTh Ha YEPTEkKAX M PHCYHKAX T€OMETpUYecKHe (DUTYpbl U HUX
KOH(Urypauuu;

3) HaXOIUTh 3HAYCHHMS JUIMH JMHEHHBIX JJIEMEHTOB (PUTYp M MX OTHOIICHUS, TPALyCHYIO
Mepy yrioB oT 0 1o 180°, mpuMeHsis onpeieneHus, CBOMCTBA U NMPU3HAKU (QUTYP U UX IJIEMEHTOB,
oTHOIIEHHs GUryp (paBeHCTBO, 1101001e, CHMMETPHH, TOBOPOT, MapaJlIeIbHbIN IEPEHOC);

4) omepupoBaTh C HaYaJIbHBIMU HOHSATUSMH TPUTOHOMETPHH M BBINOJHATH JJIEMEHTapHBIC
orepanuu HaJl GyHKIUSMH YIIIOB;



5) pemarh 3a7ayd Ha JIOKA3aTEIbCTBO, OINMUPAsCh Ha HM3YYCHHBIC CBOWCTBA (GUTYp H
OTHOIICHHUI MEXTy HUMU, IPUMEHSIST H3yYCHHBIC METOIbI IOKA3aTEIIbCTB;

6) pemaTh HECIOXKHBIC 3aJa4d HA TOCTPOCHHE, TMPUMEHSSI OCHOBHBIC AJITOPHUTMBI
MIOCTPOCHHUS C TIOMOIIBIO IIUPKYJIIS U THHEHKHY;

7) pemiath MPOCTEUIINE TNIAHUMETPHUSCKHUE 3a/1a4d B IIPOCTPAHCTBE.

BBITTYCKHHK nOIyYum 03MONCHOCIb!

8) osnademv memooamu pewenus 3a0ay Ha BbIMUCICHUSL U OOKA3AMENbCMBA. MEMOOOM OM
NPOMUBHO20, MeMOOOM NOO00OUs, MEMOOOM nepedopa BapuaHmos U MemoooM 2eOMempUyecKux
Mecm mouex;

9) npuobpecmu onvim npumerenus aneedPAULecKoeo u MpPUeOHOMemMpULecKo20 annapama u
uoeti 08UMNCEHUs NPU PeUuleHUU 2eoMempudecKux 3a0au,

10) osradems» mpaouyuonnotl cxemoul peulerus 3a0a4 Ha NOCMPOEHUE ¢ NOMOUbIO YUPKYIS
U TUHEUKU: AHAU3, NOCPOeHUe, O0KA3AMETbCHE0 U UCCLe)08aHUe;

11) nayuumocs pewams 3a0aqu Ha ROCMPOEHUE MEMOOOM 2eOMEMPUYECKO20 MECTA MOYeK
U MemooomM noooousL;

12) npuobpecmu onvim uccie008aHust CEOUCME NAAHUMEMPUHECKUX GUIyp ¢ NOMOWbIO
KOMNbIOMEPHBIX NPOSPAMM,

13) npuobpecmu onvim  GvinoiHenusi npoekmos no memam. «l eomempuueckue
npeobpaszosanus Ha niockocmuy, «Ilocmpoenue ompesrkos no gpopmyney.

MN3MEPEHUE 'TEOMETPUYECKNX BEJIMYNH

BBITTyCKHHUK HAYIHUTCS:

1) uCmoap30BaTh CBOWCTBA M3MEPCHHS JJIMH, IJIONIAJCH W yrJIOB MPH PEIICHUW 3a1ad Ha
HAXOXXJCHHUE UTMHBI OTPE3Ka, UTMHBI OKPY)KHOCTH, JJTMHBI JYTH OKPYXHOCTH, TPaIyCHOH MephI
yria;

2) BBIYKMCIIATH JJIMHBI JIMHEWHBIX JIEMEHTOB (DUTYP U UX YIJIbI, HCIONB3YsI (GOPMYITbI JUTHHBI
OKPYXXHOCTH ¥ JUITMHBI IYTH OKPYKHOCTH, POPMYIIBI IIOMIanei Guryp;

3) BBIYKMCIATH IUIOMIAMM  TPEYTOJBHHKOB, MPSIMOYTOJbHHUKOB, MapajlieiorpaMMOB,
Tparnenui, KpyroB U CEKTOPOB;

4) BBIYKMCISATH JUTUHY OKPY)KHOCTH, JUTHHY TyT'H OKPY)KHOCTH;

5) pemiath 3a7a4nM Ha J0KA3aTEIbCTBO C MCHOJb30BaHHEM (OPMYJI JUTMHBI OKPY)KHOCTH H
JUTAHBI IYTH OKPY)KHOCTH, (OPMYII TUIOIIanei uryp;

6) pemiaTh MpakTHYECKHE 3a/1a4d, CBSI3aHHBIC C HAXOXKICHUEM IeOMETPHUYCCKUX BEINYNH
(MCTIOJTB3YSI IPH HEOOXOJMMOCTH CITPABOYHUKU M TEXHUYECKUE CPEJICTBA).

BBINYCKHUK no1yuum 603MOMCHOCHb !

7) sviuucisams niowaou ueyp, coOCmasieHHbIX U3 08yX uiu bojee nPimMoyeoJbHUKOS,
napanienozpammos, mpeyeoibHUKo8, Kpyea u cekmopa,

8) evluuCHAMb NIOWAOU MHO20Y20ILHUKOS, UCNOIb3YSL OMHOWEHUSL PABHOBEIUKOCTIU U
PABHOCOCMABIEHHOCMIL,

9) npuobpecmu onvim npumenenus aneedPAUUEcKo20 U MPUSOHOMEMPULECKO20 annapama u
uoetl 0BUINCEHUsL NPU PeUleHUU 3A0ay HA BbIYUCTEHUE NIOUWAOel MHO20Y20IbHUKO.

KOOPIIMHATbBI

BBINyCKHUK HAy4UTCS:

1) BBIYMCIIATH JUTHHY OTpE3Ka MO KOOPIAWHATAM €r0 KOHIIOB; BHIYUCIIATH KOOPIUHATHI
CepeIMHBI OTPE3Ka

2) WCIOJIb30BaTh KOOPIMHATHBIM METO Il H3YUCHHUSI CBOUCTB TPAMBIX M OKPY)KHOCTEH.

BBINTYCKHUK noyuum 603Mo#CHOCb!

3) o0srademb  KOOPOUHAMHLIM — MEMOOOM  peuleHuss 3a0a4 HA  GbIYUCICHUE U
00KaA3aMmenbCmeo;

4) npuobpecmu onvim UCNOIL308AHUSL KOMNBIOMEPHBIX NPOSPAMM O AHAIU3A YACMHBIX
cyuaes 83aUMHOCO PACNONONCEHUS OKPYIHCHOCMEN U NPIMBIX,



5) npuobpecmu onvim evinoinenusi npoekmos Ha memy «lIpumenenue KOOPOUHAMHO20
Memooa npu peuteHuy 3a0a4 Ha 8blYUCIeHUe U O0KA3AMENbCIEOY.

BEKTOPBI

BbInyCKHHUK Hay4uTCS:

1) omepupoBaTh C BEKTOpPaMHU: HAXOIUTh CyMMY M Pa3HOCTh JBYX BEKTOPOB, 3aJaHHBIX
reOMETPUYECKH, HAXOAUTh BEKTOP, PaBHBIN MPOU3BECHUIO 3aJAHHOTO BEKTOPA Ha YKCJIO;

2) HaxOJMTh JIJIsl BEKTOPOB, 33/IaHHBIX KOOPMHATAMU: JUIMHY BEKTOPA, KOOPMHATHI CyMMBI
Y Pa3HOCTH JBYX U 00Jiee BEKTOPOB, KOOPAMHATHI TPOU3BEICHUS BEKTOpA HA YUCIIO, TPUMEHSS TIPU
HEOO0XOIMMOCTH COYETATEeNbHBIN, IIEPEMECTUTEIBHBIN U paclpeleInTebHBINA 3aKOHBI;

3) BBIYMCIATH CKAJSIPHOE IPOU3BEACHHE BEKTOPOB, HAXOAUTH YroJl MEXKIy BEKTOpPaMH,
YCTaHABJIMBAThH NEPIIECHANKYISPHOCTD MPSIMBIX.

BoInycKHUK nonyuum 603mMoxicHOCmb !

4)  osnademv  BEKMOPHLIM ~ MemMOOOM Ol PeweHuss 3a0a4 HA  BblYUCICHUE U
00KA3aMenbCmeo;

5) npuobpecmu onvim évinonnenus npoekmos Ha memy «llpumenenue gekmopHoeo memooa
npu peuleHuu 3a0a4 Ha blYUCIeHUE U OOKA3AMENTbCMBOY.

Conep:xanue y4eOHOr o npeamera
APUOMETHUKA

PaHHOHaHBHBIe qucia. PaCHII/IpeHI/Ie MHOXECTBA HATYpaJIbHBIX YUCEII 10 MHOKCCTBA LICJIbIX.
MHokecTBa IeJIbIX YUCEN 0 MHOXECTBA palloHANbHBIX. PallMoHaIbHOE YMCIO KaK OTHOILIEHHE
m/n, rie m — 1eno0e Yucio, N — HarypaibHoe. CTerneHb ¢ IEeTbIM MOKa3aTesieM.

HevictButenbHble yncna. KBagpaTHeiil kopeHb U3 uncia. KopeHb TpeTheil cTeneHu. 3anuch
KOpHEl ¢ MOMOIIBI0 CTEMeHH ¢ JApPOOHBIM TokazaTteneM. lloHsTue 00 HMppalMOHAIBHOM YHCIIE.
HppaimoHaibHOCTh YHMCIIa U HECOM3MEPUMOCTh CTOPOHBI U JAMArOHANM KBajpara. JlecATuuHbIe
NpUOIDKEHNUST MPPALMOHABHBIX YHucell. MHOXECTBO JEHCTBUTENBHBIX YHUCEI; IpeACTaBICHHE
JNEUCTBUTENBHBIX 4YMCel OCCKOHEYHBIMHM IECSITUYHBIMH ApoOsimu. CpaBHEHHE JEHCTBUTEIBHBIX
yucen. Koopaunarnasa npsimas. M3o0pakeHue 4ucena TOYKaMUd KOOPJAUMHATHOU MpsiMoid. YucaoBbie
MIPOMEXKYTKH.

HN3mepenus, npudamxeHusi, oumeHkH. Pasmepsl 0OOBEKTOB OKpyKaromero wmpa (Ot
AJIEMEHTApHBIX YacTHIl J10 BceneHHO#), UIMTENbHOCTh MPOLECCOB B OKPYXAIOIIEeM MHUpE.
Brienenue MHOKUTENST — CTEINEHM JIeCATH B 3anucu yucia. [Ipubmmkénnoe 3HaueHne BeTUYUHbL,
TOYHOCTH npubIxkeHus. [Ipukuaka u oleHka pe3yabTaToB BHIYUCICHUI.

AJIT'EBPA

AunreOpanyeckue BhIpaKeHHUs.

bykBeHHBIE BbIpake€HMsI (BBIpRXKEHHs ¢ NepeMeHHbIMH). UHcaoBoe 3HayeHHe OyKBEHHOI'O
BbIpakeHUsA. JlomycTuMmble 3HaueHHUs TiepeMeHHBIX. [loacTaHOBKAa  BBIp@KEHUN  BMECTO
nepeMeHHbIX. [IpeoOpazoBaHue OyKBEHHBIX BBIpaKEHHH Ha OCHOBE CBOICTB apU(pMETHYECKUX
nevictBuil. PaBeHCTBO OykBeHHbIX BblpakeHuil. ToxzaectBo. CTemeHb ¢ HaTypaJIbHBIM
nokaszareneM U €€ cpoiictBa. OpHowieHbl W MHorowieHbel. CreneHb MHorowieHa. Clio)keHHe,
BBIYUTAHUE, YMHOKEHUE MHOIO4IEHOB. DPOpPMyIIbI COKPAIIEHHOTO YMHOXKEHHUS: KBAaJIpaT CyMMBbI U
kBagpaT pazHoctu. dopmyna pasHocTH KBaapaToB. I[IpeoOpazoBaHMe LEJIOTO BBIPOKEHUS B
MHOro4jIeH. Pa3yiokeHMe MHOTOWIEHOB HA MHOXKUTEIW. MHOTOWIEHBI C OJHOM IEPEMEHHOM.
Kopenp MHorowiena. KsagpaTHbli TpEXuieH; pa3iloKEHHE KBaJpaTHOTO TpPEXWIEHA Ha
MHOXuUTenu. AnreOpandeckas aApoOb. OCHOBHOE CBOMCTBO anredpamueckoil apoOu. CroxeHue,
BbIUMTaHHE, YMHOXEHHE, JIeleHue anredpandeckux qpooeit. CTeneHp ¢ LeIbIM MoKazaTesieM U eé
cBoiicTBa. PanonansHble BEIpaKeHU U UX Npeodpa3oBaHus. J[oka3aTeabCTBO TOXKJIECTB.




KBangparasie kopau. CBoiicTBa apupMETHUECKUX KBAJPATHBIX KOPHEH M WX MPUMEHEHHE K
peoOpPa30BAHUIO YNCIOBBIX BIPAKEHUN U BEIYUCIICHUSIM.

YpaBHeHuUs.
VYpaBHenue c¢ ogHoi nepemeHHOW. Kopenb ypaBHeHus. CBOMCTBa 4YMCIIOBBIX PaBEHCTB.

PaBHOCWIIBHOCTE ypaBHeHUU. JIuHeitHoe ypaBHeHme. KBanpaTtHoe ypaBHeHUWe: GopMmyia KOpHEH
KBaJI[paTHOro ypaBHeHHsS. Teopema Buera. Pemenue ypaBHEHHI, CBOIAIIMXCS K JMHEWHBIM H
KkBajpaTHbIM. [Ipumepsl pelieHust ypaBHEHUM TpeTbel U ueTBEPTOM creneHeil. Pemenue npoOHoO-
palMOHAIBHBIX YPAaBHEHUHN. YpaBHEHHUE C ABYMs NEPEMEHHBIMU. JIMHEHHOE ypaBHEHHE C OBYMS
IIEPEMEHHBIMH, IIPUMEPBI PEIICHUs YpaBHEHUH B LenbIX uyucinax. Cucrema ypaBHEHUH C JBYMs
nepeMeHHbIMU. PaBHOcuibHOCTH cucteM. CucTeMbl JBYX JHMHEHHBIX YpaBHEHHH C JAByMS
IIEPEMEHHBIMU; pELICHUE MOJCTAaHOBKOM M CJIOXeHUEeM. lIpumepsl perieHuss cucTeM HEeMMHEHHBIX
YpaBHEHUH C JByMs IepeMeHHbIMM. PelieHue TeKCTOBBIX 3ajad anreOpanyeckuM CrocoOoM.
JlexkapToBbl KOOpAMHATHI Ha IUIOCKOCTH. ['paduyeckas uHTEepnperanus ypaBHEHUS C JBYMS
NepeMEeHHbIMHU. ['pa@uK JMHENHOro ypaBHEHUS C ABYMS NEPEMEHHBIMHU; YIIOBOMH KOA(PGUIUEHT
MpsIMOM; YCJIOBUE MapajUIeIbHOCTH HpsMbIX. ['padmku mpocTeHIMX HETUHEHHBIX YpaBHEHUI:
napabona, runepoosa, OKpy>KHOCTh. ['paduueckas WHTEpHpeTaIusi CUCTEM YpPaBHEHHH C JIBYMs
IIEPEMEHHBIMU.

HepageHcria.
UucnoBble HEpaBEHCTBA M UX CBoWcTBAa. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.

PaBHOCWIIBHOCTE HepaBeHCTB. JIMHElHHBIE HepaBeHCTBA C OJHOW mepeMeHHOW. KBangparHsle
HepaBeHcTBa. CUCTEMBI HEPABEHCTB C OJTHOM IEPEMEHHOM.

OYHKINN

OCHOBHBIE OHSITHUS.

3aBucuMOCTH MeEXIy BenmumuuHamH. llorstue ¢yaknun. OOmacTe ompeaeneHus |
MHOXeCTBO 3HadeHW (ynkmuu. CrnocoOwl 3amanus ¢yHkinuu. ['padux (yaxkumm. CpoiicTBa
dbyHKUMA, X oToOpakeHue Ha rpaduke. [Ipumeps! rpadukos

3aBUCHUMOCTEH, OTPaXaIOIINX pealbHbIE MPOIIECCHI.

UucnoBbie GyHKIIHH.

OyHKIMK, ONMHMCHIBAIOIIME MPSIMYI0 OOpaTHYIO MPONOPIHOHATIbHBIE 3aBUCHUMOCTH, HX
rpa¢uku U cBoiicTBa. JluneliHas ¢ynknus, e€ rpaduk u cBoiictBa. KBaaparnunas (yHkuus, eé
rpaduk u cBoiictBa. CteneHHble QYHKINU C HATypalIbHBIMU MOKa3aTensiMu 2 U 3, ux rpaduku u
cBoiicta. I'paduku pyrkumit y = Vx, y = Vx, y =| X |.

UucnoBble NOCAEI0BATEILHOCTH.

[ToHsiTHE YHUCIIOBOM MOCIIENOBATEIBLHOCTU. 3aJaHHE IOCIEIOBATEILHOCTH PEKYPPEHTHOM
dbopmynoit u Gopmynoi N-ro wieHa. ApudmeTndeckas U reoMmeTpuueckas nporpeccuu. Gopmyibi
N-ro uieHa apu(MeTHYecKo W TeOMETPHUYECKOW MpOrpeccuil, CyMMbl MEpPBBIX N-X YJIEHOB.
N300pakenue 4ieHOB aprU(PMETHUECKON U T€OMETPUUYECKON MPOrpeccuil TouKkaMu KOOPAMHATHOM
MJIOCKOCTH. JIMHEMHBIN U SKCIIOHEHUUATBHBIN pOCT. ClI0KHBIE TPOLICHTHI.

BEPOATHOCTD U CTATUCTHUKA

OmnucarenbHas CTaTUCTHKA.

HpC,Z[CTaBJ'ICHI/IC JaHHBIX B BUIC Ta6JII/II_I, Auarpamm, Fpa(bI/IKOB. CnyqaﬁHa;I N3MCHYHNBOCTD.
CraTHCTUYECKHE XapaKTCpUCTUKHU Ha6opa JAaHHBIX: CpPCAHCC apI/I(I)MCTI/I‘{CCKOC, MEauaHa,
HanOOJIbIlIee ¥ HAMMEHBIIIEE 3HA4YCHHA, pa3Max. HpCILCTaB.HeHI/IG 0 BBI60pO‘-IHOM HNCCICIOBAaHHHU.

CnyyJaitHple COOBITHS U BCPOATHOCTE.




[lonsiTe 0 cimy4ailHOM OMBITE W CIy4aiHOM coObITMH. YacToTa CIy4aiiHOTO COOBITHS.
CraTUCTHUYECKUH MOAXOJA K IMOHSITHIO BEPOATHOCTU. BEpOSATHOCTH IPOTHUBONIOJIOKHBIX COOBITHM.
HesaBucumbie coOBITHS. YMHOXKEHHE BEpOsSTHOCTEH. JlOCTOBEpHBIE M HEBO3MOXKHBIC COOBITHS.
PaBHO BO3MOKHOCTH cOOBITHH. Kitaccudeckoe onpeielieHne BepOsSTHOCTH.

KomOunaropuxka.
Pemenne koMOuHaTOpHBIX 3azad nepebopom BapuaHToB. KomOuHaTOpHOE NpaBUIIO
ymHOXeHus. [lepectanoBky u (hakTopHall.

JIOT'MKA 1 MHOXECTBA

TCODCTI/IKO-MHO)KGCTBCHHBIC TIIOHATHS.

MHOXECTBO, JJIEMEHT MHOXECTBA. 3aJaHMEe MHOXECTB TIEPEUUCIICHUEM DJICMEHTOB,
XapaKTepUCTUUeCKUM cBoMCTBOM. CTaHIapTHble 00O3HAu€HUs 4YMCIOBBIX MHOXecTB. Ilycroe
MHOXECTBO W ero oOo3HaueHue. [logmuHOXkecTBOo. OObEeNMHEHHE U TEPECEYCHHE MHOXKECTB,
pa3HOCTB MHOXKCECTB. I/IHHIOCTpaHI/ISI OTHOHIGHI/II7[ Me>1<)1y MHOXECTBAMU C ITOMOIIBHO }II/IanaMM
Diinepa — Benna.

DJeMEHTBI JIOTHKH.
[TonaTe 0 PaBHOCWIBHOCTH, CIIEIOBAaHUH, YIIOTPEOICHNUE JIOTHYECKUX CBSI30K eCiu ..., Mo
<oy 8 MOM U MOJILKO 8 MOM Clyyae, TOTUYECKUE CBSI3KH U, UU.

MATEMATHKA B UICTOPMYECKOM PA3BUTHUNU

Uctopus dopmupoBaHus NMOHATUS YHCIA: HATypalbHbIE YHCIa, APOOU, HEAOCTATOYHOCTh
paloOHaJIbHBIX YHUCEN JUIsi T€OMETPUYECKUX H3MEpPEeHHH, uppanuoHaibHble yucia. CTapuHHBbIE
cucteMbl 3amucu umces. pobu B BaBunone, Erunrte, Pume. OTKpbITHE AECATHYHBIX IPOOCH.
Crapunnble cuctembl Mep. Jlecatuunbsle npo6u u Merpuueckas cucrema Mep. llosBienue
OTpUIIATeNbHBIX uucen u Hymsa. JI. Marawnkwmii. JI. Dinep. 3apoxacHue anreOpbl B HeEapax
apudmeruku. An-Xopesmu. Poxxnenne OykBenHod cumBosmku. I1. depma, @. Buert, P. [ekapr.
HcTopus Bompoca 0 HaxoxJIeHUU (GopMys KOpHEH alreOpandyeckux ypaBHEHHM, HEpa3pelmMocThb
B paJlMKallax ypaBHeHHUH cterneHu, oonbineit yeTeipéX. H. Tapranes, k. Kapmnano, H. X. AGens, D.
l'anmya. M300peTeHne MeToqa KOOPAMHAT, MO3BOJISIFOIIETO MEPEBOIUTH T€OMETPUUECKUE OOBEKThI
Ha s3bIK anreOpsl. P. Jlekapt u I1. @epma. [Tpumeps! pa3nudHbIX CUCTEM KOOPAMHAT HA MIOCKOCTH.
3amaua Jleonapmo Iluzanckoro (PuboHauuu) o Kpoiukax, uucina PubonHauuu. 3amaya o
maxMaTHOM Jocke. VICTOKM Teopuu BEpOSITHOCTEH: CTpaxoBoe jeio, azapTHbie urpsl. [1. depma u
b. Ilackans. S. bepuymmu. A. H. Koamoropos.

I'eomerpus

Harnsaanas reomerpus.

Harnsanele npeicTaBieHHs O TNPOCTPAHCTBEHHBIX GUrypax: KyO, mNapasiesenuner,
npusMa, nMpaMmuia, map, cdepa, KoHyc, winHAp. M3o00pakeHue NpOCTPaHCTBEHHBIX (QUTYP.
IIpumeper ceuenuit. MuororpanHuku. lIpaBunbHble MHOrorpaHHuku. IIpumepsl pa3BEPTOK
MHOTOI'PAaHHUKOB, IMIMHIpa H KoHyca. [loHstne o00béMa; eauHunbl o00bEMa. OO0BEM
NPSIMOYTOJIBHOTO Napaienenunea, Kyoa.

T'eomeTpuueckue d)I/ITVDLI.




[Ipsmele u yrael. Touka, mnpsmas, miaockocTb. OTpe3ok, Jyyd. Yrona. Buasl yrios.
Beprukanbasle 1 cMexHble yribl. buccekrpuca yria.

[TapannensHble U nepecekarouiecs: npsMbie. Ilepnenauxynspueie npsimble. Teopemsl 0
[apaJUIEIbHOCTH U NEPHEHAUKYISIPHOCTU NpsMbIX. I[lepneHaukynsp ¥ HakIOHHAs K HPSAMOM.
CepenMHHBIN NEPIEHAUKYISP K OTpe3Ky. ['eomerpuueckoe Mecto Touek. CBOICTBA OMCCEKTPHUCHI
yIJIa U CEpEIUHHOTO NEPIEHANKYJISAPA K OTPE3KY.

TpeyronbHuk. BrpicoTa, MeauaHa, OHCCEKTpuca, CpeAHssl JIMHUA TpPEyroJbHHKA.
PaBHOOe/peHHbIE ¥ PAaBHOCTOPOHHHE TPEYrOJIbHUKH; CBOWCTBA W TPHU3HAKH PaBHOOEIPEHHOTO
TPEYroJbHUKA.

[Ipu3Haku paBeHCTBa TpeyrojabHUKOB. HepaBeHCTBO TpeyroibHUKa. COOTHOIIEHUSI MEXIY
CTOPOHAMH U yrjamu TpeyroybHuka. Cymma yriioB TpeyrojbHUKa. BHEIIHNE yTiibl TPEYrojJbHUKA.

Teopema daneca. [lonobue TpeyronbHukoB. [IpusHaku nonoOus TpeyroabHukoB. Teopema
[Mugaropa. CuHyc, KOCUHYC, TaHI'€HC, KOTAHT'€HC OCTPOro yIiia MpsIMOYTrOJIbHOIO TPEYroJbHUKA U
yrinoBoT 0 mo 180°;, mpuBenmeHme K ocTpoMmy Yrily. PemieHue mpsiMOYrojbHBIX TPEYroJbHHKOB.
OCHOBHOE TPUTOHOMETPHUUECKOE TOXAEeCTBO. DOpMYyIbI, CBA3BIBAIOLINE CUHYC, KOCUHYC, TAaHT€HC,
KOTaHI€HC OJIHOTO M TOTO K€ yria. PelleHune TpeyrojJbHHMKOB: TeOpeMa KOCHHYCOB U TeopeMma
CHUHYCOB. 3aMeyaTebHble TOUKHU TPEYTOJIbHHUKA.

UYeteipéxyronbHuk. [lapamnenorpamm, ero cBoiicTBa W mnpu3Haku. [IpsIMOYroibHUK,
KBajpat, poM0, UX CBOICTBA U NMpU3HAKU. Tpanenus, CpeaHsist TUHUS TPaNeIiu.

MHOTOyroJIpHUK. Beinmykibele  MHOTOYrOJIbHHMKHU. Cymma  yrios BBIITYKJIOT'O
MHoOTOyroJibHuKa. [IpaBuiibHble MHOTOyronbHUKH. OKpykHOCTh U Kpyr. Jyra, xopaa. Cektop,
cermMeHT. LleHTpanbpHBIM yrosi, BIWCAHHBIA YroJ, BEJIWYMHA BIMCAHHOTO Yyria. B3aumHoe
pacmoyio)KeHue MpsAMOM M OKPYXHOCTH, IBYX OKpyxHoOcTeil. KacarempHas u cekymas K
OKPY’KHOCTH, X CBOMCTBA. BrimcaHHble ¥ ONMCAaHHBIE MHOTOYTOJbHUKU. OKPYKHOCTb, BIMCAHHAS
B TPEYTrOJbHHUK, W OKPY)KHOCTb, OIIMCAaHHAas OKOJIO TPEYroJIbHWKAa. BIMCAaHHBIE W ONMCAHHBIC
OKPY’KHOCTH IIPABHJILHOTO MHOTOYT'OJIBHHKA.

I'eomerpuueckne mpeoOpazoBanus. [lonstue o paBeHctBe Quryp. [loHaTHe 0 ABMKCHUH:
oceBas U LEHTpPaJIbHAsi CUMMETPUH, apajlIesIbHbIN NepeHoc, MoBopoT. IloHsaTue o noxoduun puryp
Y TOMOTETHH.

ITocTpoeHus ¢ MOMOILIBIO IMPKYJIA U JUHEHKU. OCHOBHBIE 3aJjaul Ha IIOCTPOCHUE: JIEIICHHE
OTpe3Ka IIOINOoJIaM; IIOCTPOCHHE YIila, PaBHOTO JAHHOMY; IIOCTPOCHHME TPEYrOJIbHUKA IO TPEM
CTOpPOHAaM; IOCTPOCHUE NEPHEHIUKYJsIpa K MPsMON; MOCTPOEHHE OUCCEKTPHUCHI Yriia; AeJeHue
OTpe3Ka Ha N paBHBIX YaCTEH.

Pemenue 3an1a4 Ha BBIYUCIICHHE, JOKA3ATEIbCTBO U IOCTPOEHHUE C UCIIOJIBb30BAHUEM CBOMCTB
M3Y4YEHHBIX (UTYP.

H3MepeHne reoMeTpUuyecKiX BeJIUYUH.

JnuHa otpe3ka. PaccrosHue ot Touku a0 mpsiMoil. PacctosHue Mexay mnapajuieabHbIMU
HPSIMBIMH.

[lepumeTp MHOrOyrosiapHuKa. JJyIMHa OKPYKHOCTH, YHCIIO TT; JUTMHA AYTH OKPY>KHOCTH.

I'panycHas mepa yriia, COOTBETCTBHE MEXy BEJIMYMHOMN LIEHTPAJIBHOTO yIila U AJMHON 1yTrU
okpyxHocTH. [ToHsTHe Momany miockux ¢guryp. PaBHOCOCTaBIEeHHbIE U PaBHOBEIUKUE (PUTYPHI.
[Tnomane npsmoyronasHuka. Ilnomaau napannenorpaMma, TpeyrojibHuka U Tpaneuuu. [lnomans
MHOTOYyrojpHuka. Ilnomane kpyra um miomans cekropa. COOTHOIIEHME MEXKIy IUIOLIAASIMU
nooOHBIX ¢uryp. PemieHne 3amau Ha BBIYMCIEHHE M JI0KA3aTENbCTBO C HCIOJIb30BaHUEM
U3yUYEHHBIX HOpMYIIL.

Koopannatsi.
VYpasaenue npsmoit. KoopanHatel cepeauabl otpeska. @opmyna pacCTOSIHUS MEXKTY IBYMsI

TOYKaMH ITIJIOCKOCTH. ypaBHeHI/Ie OKPYXHOCTH.



BekTtopsl.

Jlinna (moxynb) Bekrtopa. PaBencTtBo BekTopoB. KosumueapHsle BekTOpbl. KoopauHatbl
BEKTOpa. YMHOXEHHE BEKTOpPa Ha YHUCIO, CyMMa BEKTOPOB, pa3j0oXKEHHE BEKTOpa IO JBYM
HEKOJUIMHEAapHbIM BekTopaM. CKalsipHOE NPOU3BEACHUE BEKTOPOB.

TeopeTuKO-MHOKECTBECHHBIC ITIOHSITHS.
MHO)KGCTBO, OJICMCHT MHOKCCTBaA.

3aI[aHI/Ie MHOXXCCTB ICPCUHUCICHUEM JOJICMCHTOB,

XapaKTepUCTHUYECKUM CBOMCTBOM. [ToamHuokecTBO. OOBbeAMHEHHUE U TTEPEeCeUCHUE MHOKECTB.

DJIEMEHTEI JIOTUKH.

Ompenenenue. AKCHOMBI U TeopeMbl. JlokazaTenbcTBO. J[oka3aTenbcTBO OT MPOTHBHOTO.
Teopema, oOpatHast manHou. [Ipumep u koHTprpumep. [loHsITHE O PAaBHOCHUIBHOCTH, CIICIOBAHUH,

yIOTpeOJIeHHE JIOTHYECKUX CBA30K €CIH ..., TO ..

CBA3KH U, UIIU.

T'eoMmeTpHs B ICTOPUYSCKOM Pa3BUTHH.

., B TOM U TOJBKO B TOM CjIy4dac, JIOTMYCCKHUC

Ot 3emnemepusi k reomerpun. [ludarop m ero mkomna. damec. Apxumen. [loctpoenue
MpaBUWJIBHBIX MHOTOYroibHUKOB. Tpucekuus yria. Kagparypa kpyra. Yasoenue ky0a. Mcropus

qycia T. 30JI0TOE CEUEHHUE.

«Hauana» Esxnuna. JI. Diinep. H. U. Jlo6auesckuii. cTopus msiToro nocrysara.
N300perenne MeToa KOOPAMHAT, MO3BOJISIONIETO IEPEBOJUTh T€OMETPUYECKHE OOBEKTHI
Ha s13bIK anreopsl. P. [lexapt u [1. ®depma. [Iprumepsl pa3nudHbIX CUCTEM KOOPIMHAT HA TUIOCKOCTH.

Aunredpa
7 KJjacc.

Ne Tema Koa-
BO
4acoB

Peanuszanus moayas «llIkoabHbIH ypoK»
Paboueii nporpaMMbl BOCIMTAHUS

1. | ApoOu u mpoIeHTHI 11

YcTaHoBlIEHUE  JTIOBEPUTEIBHBIX OTHOIICHUH
MEXIy yUUTEIEM u ero YYECHUKAMU,
CIOCOOCTBYIOLIMX  MO3UTHUBHOMY  BOCIPHUSITHIO
yyaniuMmucsi TpeOoBaHMH U HPOCKO  yduTelns,
NPUBJIICYCHUIO UX BHHUMAaHUA K OOCYXIaeMoil Ha
ypoke MH(pOpMAIH, aKTUBU3AINUA UX
MO3HABATEJIBHOM JIEATEIHHOCTH.

2. | [pamas u oOparHas | 8
HPOIOPLUOHATIBHOCTD

Bkirouenue B YPOK HUI'POBBIX HPpOHCAYP, KOTOPBIC
IIOMOraroT 1noAACPIKATb MOTHBALIUIO JeTel K
MMOJIYYCHUIO 3HaHI/II71, HaJla’)KUBAaHHUIO IMO3UTHBHBIX
MEKJIMYHOCTHBIX OTHOIIIEHUH B KJIacce.

3. | Beenenue B anredpy 9

[TpuBneuenue BHUMaHHUA  IIKOJbHHUKOB K
LIEHHOCTHOMY acCleKTy H3y4aeMbIX Ha YypOKax
SBJICHUH, OpraHu3aius UxX paboThl C MOJyyaeMoM
Ha YpOKE COIMAIbHO 3HAYMMON MHPOpPMAIHEH.

4. | YpaBHeHus 10

Opl" AaHU3alIusa H_Ie(l)CTBa MOTUBUPOBAHHBIX u
OPYAUPOBAHHBIX yqamuxcd Hanqg Hux
HCYCIICBAIOIMMU OJHOKJIACCHHUKAMH, HAr0IICro
IIKOJIbBHUKaM COIMMAJIbHO 3HAYUMBIH OIIBIT
COTPYAHNUICCTBA U B3aMMHOM ITOMOIIIH.




Koopaunats! u rpaduku

10

BxitoyeHrne B ypoK HIpOBBIX MPOLENYpP, KOTOpBIE
IOMOTAIOT TOJJIEpP’KaTh MOTHUBAIMIO JETeH K
NOJy4eHUIO 3HAHWHM, HaJa)KMBAHUIO TO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOLICHUH B KJIaccCe, MOMOTAlOT
YCTAaHOBJICHHUIO JT0OpOXKenaTeaIbHON aTMoc(hephl BO
BpeMs YpOKa.

CBoJicTBa CTENECHU c
HaTypaJIbHEIM ITOKa3aTeIeM

10

[IpuBneuenue BHUMAaHUS IIKOJIbHUKOB K
[IEHHOCTHOMY AaCIEKTy H3Yy4aeMbIX Ha YpOKax
SBJICHUH, OpraHu3alus X padoThl C MOJydaeMoi
Ha YpOKE COIMAIBHO 3HAUUMOU HHPOpMaLIEH.

MHorousieHsl

16

Opranuzanus 1medcrBa  MOTHUBUPOBAHHBIX U
3PYAUPOBAHHBIX ydaluxcs HaJl 150.4
HEYCIIEBAIOIIMMH OJHOKIACCHUKAMH, JAOIIETO
LOIKOJbHUKAM  COLMAJIBHO  3HAYUMBIA  OIBIT
COTPYAHHMYECTBA Y B3aMMHOM ITOMOIIN.

PaznoxeHre MHOrO4WIEHOB Ha
MHOXHUTCIIN

16

[IpuBneuenue BHUMAaHUS ITKOJIbHUKOB K
[IEHHOCTHOMY acCIleKTy H3y4aeMbIX Ha ypoKax
SIBJICHHH, OPTaHU3aIUs UX pabOThI C TOJIy9aeMOM
Ha YPOKE COIMAIbHO 3HAYMMOUN HHGOPMAITHEH.

YacToTa 1 BEpOSATHOCTH

BxiroueHue B ypokK WTrpOBBIX MPOLETYp, KOTOPHIE
MOMOTAIOT MOJAJEPkKaTh MOTHUBAIMIO JETEed K
MOJTYYECHHIO 3HAHMIA.

10.

[ToBTOpEHME.

BxitoueHue B ypok UIpOBBIX MPOLEAYP, KOTOPHIE
MOMOTal0T MOAJEpKaTh MOTHUBAIMIO JeTed K
MOJTYYECHHUIO 3HAHUM.

11.

Bcero

102

8 kiacc.

Tema

Koa

yacoB

Peanuzanus moayas «llIkoabHbIH yPpOK»
Pa6ou4eii nporpaMMbl BOCIMTAHUS

AnreOpandeckue 1poou

20

VYCTaHOBJIEHUE  JIOBEPUTENbHBIX  OTHOLIEHUMH
MEXIy  y4ydTe€lIeM U ero  y4eHHUKaMmH,
CHOCOOCTBYIOUIMX  [O3UTUBHOMY  BOCIPHUSTHIO
yyaluMmucs TpeOoBaHMH M MPOCHO  y4yuTes,
IPUBJICUEHUIO MX BHUMaHUSA K 00CyXaaeMoil Ha
ypoke HH(OpMaIUM, aKTUBU3ALUN HX

IMO3HaBaTeILHOMN JACATCIIBHOCTH.

KBanpaTHble KOpHU

15

BxittoueHne B ypok UTpOBBIX NMPOLEAYP, KOTOpPbIE
[OMOTAIOT MOJAJEpPKAaTh MOTHBAIMIO JETeH K
HOJY4eHUIO 3HAaHUH, HaTaKUBAHHUIO MO3UTHBHBIX
MEXJIMYHOCTHBIX OTHOLIEHWH B Kjacce,
IIOMOTAIOT  YCTAaHOBJICHHIO  J00pO’KenaTeIbHON
aTMoc(epbl BO BpeMs ypoKa.

KBanpaTHble ypaBHEHUS

19

[IpuBneyeHne  BHMMAaHUS  UIKOJBHHKOB K
LIEHHOCTHOMY acCIEKTy M3Yy4aeMbIX Ha ypOKax
SIBIICHUM, OpraHu3aius ux paboThl C MOJydaeMoi
Ha YpOKE COIMAJIbHO 3HAUNMON HH(pOpMaLUeil.

Crcrempl ypaBHEHUI

20

Opl" AaHU3alus H_IC(I)CTBa MOTUBHPOBAHHBIX U
OPYAUPOBAHHBIX yqamuxces Hanqg Hux




HEYCIICBAIOIMMH  OJHOKJIACCHUKAMM, JAIOIIEro
IIKOJIbHUKAM ~ COUMAIBHO  3HAYUMBIA  ONBIT
COTPYIHHUYECTBA U B3AUMHOUW IMOMOIIIH.

DOyHKIMU

14

BxittoueHre B ypoK UTPOBBIX HPOILETYp, KOTOPbIE
IOMOTAIOT MOJAJEPKAaTh MOTHBAIMIO JEeTeH K
MMOJIYYCHUIO 3HaHHﬁ, HaJIaXUBaHUIO ITIO3UTUBHBIX
MEXKINYHOCTHBIX OTHOIIICHUH B KJ1acce,
IIOMOTAl0T  YCTAHOBJICHHIO J10OpOsKesIaTeIbHON
aTMoc(epbl BO BpeMs ypoKa.

BeposTHOCTh 1 CTaTUCTUKA

[IpuBrneyeHne  BHUMAHUS  IMIKOJBHUKOB K
[IEHHOCTHOMY AaCIIEKTy M3Y4aeMbIX Ha YpoKax
SIBJICHUH, OpTaHU3aIns UX padoThl C MOJydyaeMoun
Ha ypOKe COIMAIbHO 3HAYMMOUN HH(POPMAIIHEH.

[loBTOpEHME.

Opranuzanus miecrBa MOTUBHPOBAHHBIX U
3PYAUPOBAHHBIX YUYaIHAXCs HaJl 1504
HEYCIIEBAOIMMH OJHOKIACCHUKAMM, JAIOLIErO
IIKOJIbHUKAM  COLMAJIBHO  3HAYUMBIA  OIBIT
COTPYAHMYECTBA M B3aMMHOM MOMOIIN.

Bcero

102

9 kJaacc.

Tema

Koa

4acoB

Peanuszauus moayas «llIkoabHbIH yPOK»
Paboueii nporpaMMbl BOCIMTAHUS

HepaBencrtpa

18

VYcTraHOBIE€HHE ~ JOBEPUTENBbHBIX  OTHOLICHMI
MEXIy  y4UTEIeM n ero YYCHUKAMHU,
CIOCOOCTBYIOIMIUX  MO3UTHBHOMY  BOCHIPUSITHIO
yYaluMHCs TpPeOOBaHW W TIPOCHO ydUTes,
MPUBJICYCHUIO WX BHUMaHHs K 0OCY)XJaeMoW Ha
ypOKe nHpopmaruu, aKTHUBU3aLMU X
IO3HABATEILHON JEITEILHOCTH.

KBanpatuunas ¢pyHkius

17

BxitoueHnue B ypok UTpOBBIX IPOLEAYp, KOTOpbIE
MOMOTalOT MOJJEpKaTh MOTHUBALIMIO JeTed K
MOJIYYEHUIO 3HAHWM, HATaKUBAHUIO MO3UTHUBHBIX
MEXJIMYHOCTHBIX ~ OTHOUICHHH B KJiacce,
MOMOTalOT YCTAaHOBJICHUIO J00pOKenaTeIbHON
aTMoc(epbl BO BpeMsl ypoKa.

YpaBHeHus 51
CUCTEMBI YpaBHEHUU

28

[lpuBneueHne  BHHUMaHHMS  IIKOJBHUKOB K
[ICHHOCTHOMY AacCIIeKTy H3y4aeMbIX Ha YypoKax
SBJICHUM, OpraHu3anus ux paboTsl C NOJIyd4aeMoil
Ha YpOKE COIMAIbHO 3HAYMMON MHPOpPMAIHEH.

Apugpmernueckas U
reoMeTpHUYecKas IPOrpeccun

18

Opl" AaHU3alIusa H_Ie(l)CTBa MOTHUBUPOBAHHBIX U
OPYAUPOBAHHBIX yqamuxcd Hanqg Hux
HCYCIICBAIOIMMU OJHOKJIACCHUKAMHU, Haromiero
IIKOJIbHUKAM COLIMAJIbHO 3HAYMMBIM OMBIT
COTPYAHUUICCTBA U B3aMMHOM ITIOMOIIIH.

Cratuctuka u
BEPOSTHOCTh

BxiaroueHnue B YPOK UT'POBBIX MPOLCAYP, KOTOPBLIC
MMoOMOraroT MnoAACp:KaTb MOTHBALIUIO JeTe K
MMOJIYYCHUIO 3HaHI/II>'I, HaJIa’)KUBAaHUIO IMO3UTHBHBIX
MEKIIMYHOCTHBIX OTHOIIICHUH B KJ1acCce,




IIOMOTal0T  yYCTaHOBJIEHUIO JOOpOXKeIaTenbHON
aTMoc(epbl BO BpeMs ypoKa.

6. [ToBTOpEeHue 12 | IlpuBieueHre  BHUMaHHUs  LIKOJbHUKOB K
[ICHHOCTHOMY AaCIIeKTy H3y4aeMbIX Ha YypOKax
SIBJICHUM, OpraHu3anus ux padoThl ¢ MoJydyaeMou
Ha ypOKe COIMaIbHO 3HAUMMOU HH(POpMaLIHEH.
Bcero 102

IIpumeuanue: YMeHbIIEHO KOJIMYECTBO 4acoB (Ha JBa 4aca) Ha TeMy «KBazpartuunas
GyHKIMS» U 100aBICHO B TEMY «YPaBHEHHUS U CUCTEMBbl YpaBHEHUI» B CBSI3U C TEM, UTO pELICHHE
YPAaBHEHUH M CHUCTEM YPABHEHUN BBI3BIBACT 3aTPYJHEHHUS y BBIIYCKHUKOB U  SBISETCS
00s3aTeNbHBIX 33/1aHUEM Ha UTOTOBOM aTTECTALMU B IEPBOM M BTOPOM YaCTAX.

I'eomerpus
7 KJaacc

Tema

Koa-
BO
4acoB

Peanuszauus moayas «llIkoabHbINH YPOK»
Paboueii nporpaMMbl BOCIIUTAHUSA

1.| HavanpHbIe reOMETPUYECKHE
CBEICHUSA

11

Bxirouenue B ypok UTpOBBIX HPOLEAYpP, KOTOPhIE
MOMOTalOT TMOJJEpKaTh MOTHUBALIMIO JeTed K
MOJTYYECHHUIO 3HAHUM.

2.'peyronsHuKH

18

[lpuMeHeHHe Ha YpOKE HMHTEPAaKTUBHBIX (QOpM
paboThl  yJamuxcsi: WHTEJUICKTYaldbHBIX  HID,
CTUMYJUPYIOIINX TI03HABATEILHYI0 MOTHBAIIUIO
IIKOJILHUKOB;, TPYIIOBONW pabdOThl MM pabOTHl B
napax, KOTOpbIe y4ar MIKOJbHUKOB KOMaHHOMN
paboTe 1 B3aMMOICHCTBHIO C IPYTHMU JCTHMHU.

3.| [IlapamnenbHble npsMbie

13

BxiroyeHue B ypok HIPOBBIX MPOIEAYD,
KOTOPBIC TOMOTAIOT MMOJJACPKAaTh MOTHBAITUIO
JIETEH K MOJY4YCHHUIO 3HAHUM.

4.CooTHomIeHUs: MeXAy CTOPOHAMHUU
yriaMH TPEyroJibHUKa

20

[IpumeHneHue Ha ypoKe UHTEPAKTUBHBIX (OPM
paboThl yyaluXxcs: UHTEIJICKTYaIbHBIX UTD,
CTUMYJIHPYIOIINX MO3HABATEIbHYIO MOTUBAIUIO
IIKOJIbHUKOB; TPYIIOBOI pabOThI WK pabOThI B
napax, KOTOpbI€ yuaT MIKOJIbHUKOB KOMaHIHOMN
paboTe 1 B3aMMOJACHCTBUIO C APYTUMU JETHbMH.

5.CooTHOMIEHHS] MEXKIYy CTOPOHAMH U
yriaamMu TpPEeYroJbHUKa
(mpoomKeHue)

20

[IpuMeHeHMEe Ha ypOKe HHTEPAKTUBHBIX (OpPM
paboThI yUalIuXcs: HHTEIUIEKTYalbHBIX UID,
CTUMYJUPYIOIIUX [T03HaBaTEIbHYI MOTHBAIUIO
IIKOJIbHUKOB; TPYNIIOBOM pabOThI UM pabOTHI B
napax, KOTOpble y4yaT MIKOJIbHUKOB KOMaHHON
paboTe 1 B3aUMOJICHCTBHIO C IPYTUMU JAE€ThMH.

Hrorosoe nosropenue

BxiroueHue B ypok UIpOBBIX IPOLIENYD,
KOTOpbIE MOMOTAKT MOJJAEPKATh MOTHUBALUIO
JIeTEH K MOJTYYEHUIO 3HAHUM.

Bcero

68




8 kiacc.

Tema

Kou-
BO
JacoB

Peanuszanus moayas «llIkoabHbINH YPOK»
Pabo4eit nporpaMMbl BOCIIMTAHUSA

YeTpIpEXYyroJIbHUKN

14

VYcraHoBiieHHE — JTOBEPUTEIBHBIX  OTHOIICHUM
MEXITY yauTeneM u ero YU4E€HUKAMHU,
CIOCOOCTBYIOIIUX  TMO3UTHUBHOMY  BOCHPUSITUIO
yyaliuMucs TpeOOBaHMM U MpOChO yuuTens,
MPUBJICYCHUIO UX BHUMaHUS K OOCyKJaeMoW Ha
ypoke uHMOpPMAIUU, aKTHUBU3AINH UX
MMO3HAaBaTEIbHOM NEITEITEHOCTH.

Tlnomtaae

14

BxiroueHnue B ypok MIpoOBBIX IPOLENYP, KOTOPbIE
ImoMoraroT noaAcpKarb MOTHBALIUIO HCTCfI K
MOJIYYCHUIO 3HaHI/II\/JI, HaJIa>XUBAaHHUIO ITO3UTUBHBIX
MEXINYHOCTHBIX OTHOIIIEHHUI B KJ1acce,
IIOMOTAIOT ~ YCTAaHOBJICHUIO  J0OpO’KEeNaTeIbHON
aTMocQepbl BO BpeMsl YpOKa.

[TogoGHbIE TPEYroJbHUKH

19

[IpumeHeHne Ha ypoKe HHTEPAaKTUBHBIX (opm
pa60TBI yJaumunxcA: HHTCJUICKTYaJIbHBIX urp,
CTUMYJIMPYIOIIUX IIO3HABATCIIbHYIO MOTHUBAlWIO
IIKOJILHUKOB; TPYIIOBONH pabOThl MM pabOTHl B
napax, KOTOpPbI€ y4aT IIKOJIBHUKOB KOMaHIHOM
paboTe 1 B3aUMOACHCTBUIO C PYTUMH JCTEMHU.

OKpYXHOCTh

17

VYcTaHOBIE€HHE ~ JOBEPUTEIBbHBIX  OTHOLICHMI
MEXITY yauTeneM n ero YYCHUKaAMHU,
CIOCOOCTBYIOIIUX  MO3UTHBHOMY  BOCHPHUSITHIO
yYaluMHCs TPeOOBaHWM W TIPOCHO ydHTeds,
MPUBJICYCHUIO WX BHUMaHHs K 0OCy)XJaeMoWl Ha
ypOKe nHpopmaruu, aKTUBHU3AINN X
MO3HABATEILHON JEITEILHOCTH.

[ToBTOpEeHUE

Bxitouenue B ypok UTpOBBIX MPOLEAYp, KOTOPHIE
MOMOTAalOT MOJJEPKaTh MOTHBALIMIO JIeTeH K
MOJIYYEHUIO 3HAHWM, HaJa)KUBAHUIO TO3UTUBHBIX
MEXJIMYHOCTHBIX ~ OTHOILIEHUH B KJiacce,
MOMOTalOT YCTAaHOBJICHUIO J00pOKenaTeIbHON
aTMoc(epbl BO BpeMsl ypoKa.

Bcero
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9kiacc.

Tema

Koa-
BO
4acoB

Peanuszanus moayuas «llIkoabHbIN YPOK»
Pabo4eit nporpaMMbI BOCIIMTAHUSA

Bexropsl

YcTaHoBIeHHE JOBCPHUTCIBHBIX OTHOIIICHUM
MCKAY YUUTCIIEM u €ro YUCHHUKaMU,
CHOCOGCTBYIOH.II/IX MMO3UTUBHOMY  BOCIHPHATHUIO




yyaliMMHCs TpeOOBaHMM U MPOCHO yduTes,
IIPUBJICYECHUIO UX BHUMaHMs K OOCyKIaeMoW Ha
ypoke HH(pOpMAaIUH, aKTUBU3ALUN HX
II03HABATEJIbHOM NEATENbHOCTH.

Merton kKoopauHar

10

BxittoueHre B ypoK UTPOBBIX MPOLEAYP, KOTOpPbIE
IMoMoOraroT noaAcpKkarb MOTHBALIUIO IICTGﬁ K
MMOJIYYCHUIO 3HaHHﬁ, HaJIaXUBaHHUIO ITO3UTHUBHBIX
MEKINYHOCTHBIX OTHOIIIECHUI B KJI1acce,
IIOMOTAl0T  YCTAHOBJICHHIO J10OpO’KeIaTeIbHON
aTMoc(epbl BO BpeMs ypoKa.

CooTHOILIIEHHE MEXKTY
CTOpPOHAMHU U yrijiaMu
TpeyroiabHuka. CkaiasipHoe
MIPOU3BEICHNE BEKTOPOB

11

[IpumeHeHne Ha ypOKE HHTEPAKTUBHBIX (OpM
paboThl  ydaluxcs: HMHTEIUIEKTYaJbHBIX UIP,
CTUMYJIMPYIOIIMX T103HABATEIbHYI0 MOTHBAIHIO
IIKOJIbHUKOB; I'PYNIOBOM pabOThl WiIH pabOThl B
napax, KOTOpbIE€ ydyaT MIKOJbHUKOB KOMAaHJIHOM
paboTe U B3aUMOJICHCTBUIO C IPYTUMH JI€THMU.

JInvHa OKPYXHOCTH M IUIONIAdb
Kpyra

12

VYcraHoBieHHE — JIOBEPUTENBHBIX  OTHOIICHUM
MEXIy  y4YUTEeIeM u ero YUYEeHUKaMHU,
CIOCOOCTBYIONIUX  TMO3UTHBHOMY  BOCTIPUSITHIO
yyaliuMucs TpeOOBaHMM W MPOChO y4HTes,
MPUBJICYCHUIO MX BHUMAaHUS K 00CYy)XIaeMoil Ha
ypoke uHMOpPMAIUY, aKTHUBU3AMNH WX

IMO3HaBaTeNLHOMI JACATCIIBHOCTH.

JBrkeHust

Bxitouenue B ypok UTpOBBIX IPOLEAYp, KOTOpHIE
MOMOTalOT MOJJEpKaTh MOTHUBAIMIO JIeTell K
MOJIYYEHUIO 3HAHWM, HaJaKUBAHUIO TMO3UTHBHBIX
MEXJIMYHOCTHBIX ~ OTHOLIEHHH B KJiacce,
MIOMOTal0T YCTAaHOBJICHUIO T0OpOsKenaTeaIbHON
aTMoc(epbl BO BpeMsl ypoKa.

Hauvanbueie
CTEPEOMETPUHU

CBCICHU n3

[IpumeneHne Ha ypoKe HHTEPAKTUBHBIX (HOpM
paboOThl  ydalIUXCS: MHTEJUICKTYAIbHBIX —UI,
CTUMYJIMPYIOIIMX [103HABATEIbHYI0 MOTHBAIIUIO
IIKOJIbHUKOB; T'PYNIIOBOM paboThl MWid paboOThl B
napax, KOTOpbIE€ ydyaT MIKOJbHUKOB KOMAaHJIHOM
paboTe ¥ B3aMMOJCHCTBUIO C IPYTUMHU JETHMHU.

00 akcromax IJIaHUMCTPHUHU

YcraHoBE€HUE  JIOBEPUTEIbHBIX  OTHOLICHUH
MEXIy  y4ydTelIeM U ero  y4eHHUKamH,
CHOCOOCTBYIOIIMX  MO3UTUBHOMY  BOCIPHSTHIO
yyalmuMmucs TpeOOoBaHMH M MPOCHO y4yuTes,
NPUBJICUEHUIO MX BHUMaHUS K 0OCyXIaeMoil Ha
ypoke uHpopManuy, aKTHBM3ALIUU ux

MMO3HABaTENbHOMN AEATEIbHOCTH.

HOBTOpeHI/IC. Pemenne 3agau

BxiaroueHnue B YPOK HUI'POBLIX IMPOLEAYP, KOTOPBIC
MNOMOraroT MNOAACPKATHL MOTUBAIUIO JeTe K
IMMOJIYYCHUIO 3HAHMUH.

Bcero

68
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