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IHosicHuTeIbHASA 3aNIUCKA

[TnaHupoBaHMe COCTABICHO HA OCHOBE YU€OHOM IMpOrpaMMBl JUIst 001e00pa30BaTeNbHBIX IIKOJ, THMHA3UH, JIMIleeB. MaremMaTuka: mporpaMMbl
5-9 kimaccel /A.1. Mepsisk, B.b. ITomonckwit, M.C. Skup, E.B. Bynko. - 2u3a., nopa6. -M.: Benrana-I'pad, 2014. — 112. ISBN 978-5-360-03890-
0/, pexoMent0BaHHO# [lenapraMeHTOM 001Iero cpenHero oopazoBanus MunucTepcrsa oopasoBanus Poccuiickoit @enepanmu.

[peacraBieHHbIE IPOrPaMMBI 0 Kypcam anredpsi (7-9 kimaccel) u reomerpun (7-9 Ki1acchl) CO3/1aHbl Ha OCHOBE MPOrPaMMBI IT0 MaTEMaTHKE
IUIsl CpeAHel mKoJbl, pazpaboranHoi A.I'. Mep3msakom, B.b. [lononckum, M.C. SIkupom - aBTOpamMu yueOHUKOB, BKIIOUEHHBIX B CUCTEMY «AJTOPUTM
ycrexa».

CooTBeTcTBYET (hefiepalibHOMY rOCYIapCTBEHHOMY 00pa30BaTeIbHOMY CTaHIApTy OCHOBHOTO 001iero oopazosanus (2010r.).

PaGouass mporpamma OpHEHTHpOBaHa Ha HCIOJb30BaHHWE ydeOHMKa «AyreOpa 7 Kjacc». YYeOHHK sl ydalmxcs 001eo0pa3oBaTeIbHBIX
yupexnennii / A.I'. Mepansik, B.b. [Tononckwuii, M.C. SIkup. — M. : Benrana-I'pad, 2014-2019.

I'1aBHO# 1HebI0 HIKOJIBHOTO 00Pa30BaHUsA SBISICTCS Pa3BUTHE PEOCHKA KaK KOMIIETEHTHOW JTUYHOCTH ITYTEM BKIFOUEHUS €r0 B Pa3jIMyYHbIC
BUJIbI ICHHOCTHOM 4eJIOBEYECKON JeATENIbHOCTH: y4eba, Mo3HaHue, KOMMYHHUKAIUs, MPo(ecCHOHAIbHO-TPYI0BON BBIOOP, IMYHOCTHOE CAMOPA3BUTHE,
[IEHHOCTHBIC OPUEHTAIIMH, MTOUCK CMBICIIOB JKU3HENEATENBbHOCTH. C 3TUX MO3UIMI 00yueHHe paccMaTpPUBAETCS KaK IMPOLIECC OBJIAJICHUS HE TOJIHKO
ONpPEACICHHON CYMMOW 3HAHUW M CUCTEMOM COOTBETCTBYIOIIMX YMEHUN M HABBIKOB, HO M KaK MPOLIECC OBIAAECHUSI KOMIETEHIIUSIMUA. JTO ONPEAETUIO0
e o0y4eHUs] MaTeMaTHKE:

* OBJIQJICHHE CHUCTEMOW MaTeMaTUYEeCKUX 3HAHMM UM YMEHUH, HEOOXOJUMBIX IJi NPUMEHEHHUS B MPAKTUYECKOM NEeATENbHOCTH, W3Y4YEHUS

CMEXHBIX TUCIUIUINH, IPOAOKEHNs 00pa3oBaHus;

*  HHTEIUIEKTyalbHOE pa3BUTHE, (OPMUPOBAHME KAYECTB JIMYHOCTH, HEOOXOMUMBIX YENOBEKY JJISl TOJHOIIEHHOH >KM3HH B COBPEMEHHOM
oOmiecTBe: SICHOCTh M TOYHOCTh MBICIIH, KPUTUYHOCTh MBIINUICHUS, WHTYHIIMH, JIOTHUYECKOE MBIIUICHHE, 3JIEMEHTHI alrOPUTMHUYECKON
KYJIbTYpbI, IPOCTPAHCTBEHHBIX MPEACTABIECHUH, CIIOCOOHOCTD K MPEOJOJICHUIO TPYIHOCTEH;

* (¢opmMupoBaHUE MPEACTABICHUIN 00 MAEIX U METOAAX MaTEMAaTUKHU KaK YHUBEPCAIBHOTO SI3bIKa HAYKU U TEXHUKHU, CPEICTBA MOJICIIUPOBAHUS
SIBJIEHUM U TIPOLIECCOB,;

* BOCIHUTaHUE KYJIbTYpbl JIMYHOCTH, OTHOIIEHHWE K MaTeMaTHKe KaK K 4YacTu OOIIeueIOBEYECKON KyJIbTypbl, MOHUMaHHE 3HAYMMOCTH
MaTEMaTUKH JJI1 HAyYHO-TEXHUYECKOTO IIporpecca.

O0mast xapakTepuCcTHKA Kypca ajreopbl B 7 Kjacce

Conepkanre Kypca anreOpbl B 7/ Kilacce NPEJICTaBICHO B BHJE CICAYIONIUX COJCPKATEIbHBIX pa3fenoB. «AJredpa», «HuciaoBbie
MHOKeCTBa», <«DyHKIMU», <IJIeMEeHThI NPUKJIATHON MATEMaTUKH», «AJIredpa B HCTOPUYECKOM Pa3BUTHI.

Copepxanue pazzaena «Aaredpa» GopMHUpyeT 3HaHUS O MAaTEMaTHUYECKOM sI3bIKe, HEOOXOIUMBIE JIJIsl pEIlIeHNs MaTeMaTUYeCKuX 3ajad, 3aja4
U3 CMEXHBIX JIUCIMIUIMH, a TaKKe NMPAKTUUYECKUX 3ajgad. M3ydyeHuwe marepuana crocoOCTByeT (POPMHUPOBAHMIO Y YYALIMXCS MaTeMaTHYECKOTrO
amnmaparta pelleHus 3aJad C IMOMOIIBI0 ypaBHEHHUH, CHUCTEM YypaBHEHMIl W HepaBeHCTB. Marepuan AaHHOTO paszjefia NMpeACTaBlIeH B AaclekTe,
CHOC06CTBYIOH_ICM q)OpMI/IpOBaHI/IIO Yy ydJamuxcsa YMCHHUA ITOJIB30BATHCA aJITOPUTMaMHU. CYIHeCTBeHHaH pOJib mIpU 3TOM OTBOJUTCA PA3BUTHIO
AITOPUTMHUYECKOTO MBIIIJICHHUS] — Ba)KHOM COCTABIISIIOIIECH MHTEIJIEKTYaIbHOTO PAa3BUTHSI YEIIOBEKA.



Copnepxanne paznena «Huca0Bble MHOKECTBA» HAIEJICHO HA MAaTEMAaTHUYECKOE Pa3BUTHE ydaluxcs, (OpMUPOBAHUE y HUX YMEHHUS TOYHO,
C)KaToO M SCHO M3JaraThb MbBICIM B YCTHON M MUCBbMEHHOW peun. Marepuan paszena pa3BUBaeT MOHSATHE O YMCIE, KOTOPOE CBSI3aHO C M3yUYEHUEM
,Z[GﬁCTBHTCJIBHBIX qucell.

Lens conepxanus pasaena «@yHKIUM» — TIOJYYCHHE IIKOJIbHUKAMH KOHKPETHBIX 3HAHUH O (PYHKIIMU KaK Ba)KHEUINEH MaTeMaTHYeCKOM
MOACIIN JIA OIMMCAHUSA W HCCICAOBAHUA IIPOLCCCOB H SIBJICHUU OKpYyXKaromero mupa. COOTBGTCTBYIOH_II/Iﬁ Marcpurall CHOCOGCTByeT Pa3BUTHUIO
BOOOpaXCHUS U TBOPYCCKHX CIIOCOOHOCTEH ydallluXCsi, YMEHHIO HCIIOJIb30BaTh PA3JIUUYHBIC S3BIKM MAaTeMAaTUKU (CIOBECHBIH, CHMBOJIMYECKUH,
rpadudeckuii).

Copepxanue paszena «JjaeMeHThl NPHUKJIATHON MaTeMATHMKH» DPAcKpbIBaeT MPHUKJIAJHOE M TNPAKTHUYECKOe 3HAYEHHs] MaTeMaTUKH B
COBPEMEHHOM MHpe. MaTepuan TaHHOTO pasjieia crocoOcTByeT (OPMUPOBAHUIO YMEHHUS MPEJICTABIISATh U aHAIM3UPOBAThH PA3TUUYHYIO HHPOPMALIHUIO,
MOHMMAaHUIO BEPOSITHOCTHOTO XapaKTepa PeaJbHbIX 3aBUCUMOCTEH.

Paznen «Ajredpa B MCTOPHYECKOM Pa3BUTHUM» IIpeHA3HAUYEH /U1 (POPMHUPOBAHUS MPEICTABICHUI O MaTeMaTHKE KaK 4aCTH YeJIOBEYECKOU
KYJIbTYpBI, 17151 OOIIET0 Pa3BUTHS UIKOJIBHUKOB, CO3/1aHUS KYIbTYPHO-UCTOPHUYECKOM Cpebl 00yUeHHUS.

B pa6oueii nporpamme npeaycMorpero 10 KOHTPOJIBLHBIX padoT (7 KOHTPOJIBHBIX paboT 1Mo TeMaM + 2 aIMUHUCTPATHBHBIE pabOTHI: (CEHTSIOPS.
nekabpp) + 1 npomexxyrounas mo uroram roaa (BIIP)).

KonTpoJibHbIE padoThI IO TEMAM:
«/InHeliHbIC ypaBHEHUS C OJTHON NIEPEMEHHON»,
enplie BeIpaKEHUS»,

«leicTBUS C OMHOYICHAMH U MHOTOWICHAMU,

1
2
3
4. dIpeobpazoBaHue BEIpOKCHHUI»,
5 Pa3noxxeHne MHOTo4JIeHa Ha MHOXKHUTEIH,
6 «DyHKIIUN»,

7

«Cuctembl ypaBHEHUH C IByMS IEPEMEHHBIM».

MecTo yueOHOro Kypca B y4eOHOM ILJIAHE.
CoracHo mpumepHoMy ydeOHoMmy(oOpa3oBarenbHOMY) IutaHy u yueOHomy turany MBOY r. Actpaxanu «OOI Ne31», pabouas mporpamma
paccuntana Ha 102yvaca u3 pacuéra 3 yaca B HE/IEIIO.



IIpeanosaraemelie pe3yJibTaThl 0CBOCHUSI Y4eOHOI0 Kypca.

W3yuenne mareMaTHKH MO JaHHOM NporpaMMme CHocOOCTBYeT (OPMHUPOBAHMIO Yy YUAIIUXCS JIUYHOCHHBIX, MEMANPeOMemHuulx, npeomemHslx
pe3yiomamos 00yyenusa, COOTBETCTBYIOIUX TpeOoBaHUsIM DenepalbHOTO rocyJapCTBEHHOTO 00pa30BaTEIbHOrO CTaHAApTa OCHOBHOTO OOIIEro
o0Opa3oBaHUSI.

JIuunocmuule pezyromameot.

1) BocmHMTaHUE POCCHICKON TPa)KTaHCKOW WIACHTHYHOCTH. MATPUOTH3MA, YBaKeHUs K OTedecTBY, OCO3HAHMS BKJIAJa OTECUYCCTBCHHBIX YUYEHBIX B
pa3BUTHE MUPOBOM HAyKH,

2) OTBETCTBEHHOE OTHOIICHHE K YUYCHHIO, TOTOBHOCTh U CIIOCOOHOCTh OOYYAFOIIMXCS K CAMOPAa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMHU K
00y4EeHHIO 1 TTIO3HAHHUIO,

3) OCO3HaHHBII BBIOOpD M IOCTPOCHUE JaNbHEHINEeW WHAWBUAYAJIbHON TpaeKTOpHH 00pa3oBaHUs Ha 0a3e OPUCHTHPOBKH B MHUpE MpOQeccHii
U TMpodecCHOHANBHBIX MPEANOYTEHUN ¢ Y4ETOM YCTONYMBBIX MO3HABATENIbHBIX MHTEPECOB, a TakK€ HAa OCHOBE (POPMUPOBAHUS YBAXKUTEIHLHOTO
OTHOIICHUS K TPYIY, Pa3BUTHUE OIBITA YUYACTHUS B COLUATHLHO 3HAYUMOM TPY/E;

4) yMeHHE KOHTPOJMPOBATH MPOIECC M pe3yJibTaT YYeOHOW M MaTeMaTHYeCKOW JeATeIbHOCTH,;

5) KPUTHYHOCTH MBIIUICHUS, HHUITUATHBA, HAXO{YNBOCTh, aKTUBHOCTH IPH PECIICHUHA MAaTEMAaTHUCCKUX 3a/1aY;

Memanpeomemmnuwie pe3yibmanot.

1) yMeHHE CaMOCTOSITENBHO ONpPEACTSATh LENIW CBOETO OOydYeHHs, CTaBUTh H (hOPMYIHMPOBATh IJisi ce0st HOBBIC 3aaul B yu€0e, pa3BUBaTh
MOTHBBI U UHTEPECHI CBOEH MO3HABATEIHHON JEATENbHOCTH;

2) yMeHHE COOTHOCUTH CBOM JICHCTBHS C TUNIAHUPYEMBIMHU PE3yJIbTaTaMU, OCYIICCTBIISATh

KOHTPOJb CBOEH JEATENbHOCTH B IMpOLIECCe JOCTHXKEHHUS pe3ylbTara, OIMpeNessTh CIOCOObl ACHCTBHI B paMKaxX NpPEIIOKEHHBIX YCIOBUH H
TpeOOBaHUM, KOPPEKTUPOBATH CBOU JCHCTBHS B COOTBETCTBUH C U3MEHSIOMICHCS CUTYaIUEH;

3) yMeHHe ONpeneNiaTh IOHATHS, CO3aBaTh OOOOIICHNS, yCTaHABINBATh aAHAJIOTHH,

KJIACCU(UIIUPOBATE, CAMOCTOSITETFHO BRIOMPATh OCHOBAHUS M KPUTEPHUH TSI KiTacCU(DUKAIIHH;

4) ycTaHaBIMBaTh MPUIMHHO-CICICTBEHHBIC CBA3U, CTPOHUTH JIOTHYECKOE PACCYKICHHE,

yMo3akitoYeHue (MHAYKTUBHOE, ICAYKTUBHOE U 110 aHAJIOTHU) U JICJIaTh BHIBOIBI;

5) pa3BuTHE  KOMIIETEHTHOCTH B  OOJIACTH  HCIIOJIb30BaHHS  HH(POPMAIHOHHO-

KOMMYHHKAITUOHHBIX TEXHOJIOTHIA;

6) mepBoHAauYaNbHBIC TMpEACTaBICHUS 00 HACAX M O METoJaX MaTeMaTHKd Kak 00 YHHBEPCAIbHOM SI3bIKE HAYKH M TEXHUKE, O CPEICTBE
MOJICTTUPOBAHUS SIBJICHHUI U MTPOIIECCOB;

7) yMeHHe BHICTh MaTEMAaTHYECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHON CUTYAIlMU B IPYTUX

JTUCIUILTAHAX, B OKPYKAIOIICH KU3HU,

8) yMeHHe HAXOAWTh B Pa3IMYHBIX MCTOYHHKAX HH(OPMAIIMIO, HEOOXOAUMYIO IS

pElIeHrs MaTeMaTUYECKUX MPOOJIeM, W TIPEJICTABIATh €€ B IOHITHON (popMe, IPUHUMATH PEUICHHUE B YCIOBUSX HETOTHON WU M30BITOYHON, TOUHON
WM BEpOSITHOCTHOM MH(OpMauy;

9) yMEHHE TIOHUMAaTh M HCIOJh30BaTh MATEMAaTHYCCKHUE CPEACTBA HAMIATHOCTH (rpaduku, TaONMIBI, CXEMbI M Jp.) Ui HIUTIOCTPAIUH,
MHTEpPIpETAINH, apPTyMEHTALIUH.

10) ymeHMEe BBIIBUTATh THIIOTE3bI MPU PEIICHUH 33/]a4d TOHUMATh HEOOXOUMOCTh UX MPOBEPKH;



11) noHUMaHKE CYIIHOCTH AITOPUTMUYECKUX MPEIMUCAHUN U YMEHHUE IEHCTBOBATh B COOTBETCTBUU C MPEIOKECHHBIM AJITOPUTMOM.
Ilpeomemmnwie pe3ynomameot.

1) OCO3HAHHUC 3HAUYCHUA MaTEMATUKHU OJIs1 HOBCCHHGBHOﬁ JKU3HU YCIIOBCKA,

2) mpejacTaBlICHHE O MaTEMAaTHYECKOW HayKe Kak cepe MaTeMaTHUeCKOW JesATEeTbHOCTH, 00 3Tamax e€ pa3BuTHs, O ¢€ 3HAYUMOCTH IS Pa3BUTHS
[IUBUIN3ALINH,

3) pa3BuTHE yMeHHI paboTaTh ¢ y4eOHBIM MATEMAaTHIECKUM TEKCTOM (aHAJTU3UPOBATh, H3BJIEKATh HEOOXOAUMYIO HH()OPMAIIHIO), TOYHO U IPAMOTHO

BBIpa)KaTB CBOHU MBIC/IIN C HpI/IMeHeHI/IeM MaTeMaTquCKOﬁ TepMI/IHOHOI‘I/II/I nu CUMBOJIUKH, HpOBOI[I/ITB KJIaCCI/I(bI/IKaI_[I/II/I, JIOTUYECCKUC
000CHOBaHMUA.

4) pnaaeHue 0a30BbIM MOHATHIHBIM anapaToM 10 OCHOBHBIM pa3jieiiaM COJCPKaHUS;

5) IMPAKTUYCCKU 3HAYUMBIC MATCMATHUYCCKHUE YMCHHA W HABBIKU, UX IPUMCHCHHEC K PCIICHHUIO MAaTEMaTHYCCKHUX W HEMATEMATHMYCCKHUX 3a]ad,
IIpeaIoJararoice yMCHUC:

6) BBINOJHATH BHIYMCICHUS C HATYPATbHBIMH YHCIIaMH, OOBIKHOBEHHBIMH U ICCATUYHBIMH JPOOSMH;

7) peumaTh TEKCTOBBIC 334l apU(HMETUISCKUM CITIOCOOOM M C TIOMOIIBIO COCTABJICHUS U PEIICHHUS YPaBHEHHIA;

8) wu300paxkaTh GUTYPHI HA TUIOCKOCTH;

9) uCHoIB30BATh TEOMETPUUCCKHI <SI3BIK» JIJISI OMUCAHUS TPEAMETOB OKPYKAIOIIETO MUPA,;

10) u3mepATH IIMHBI OTPE3KOB, BEIUYUHBI YIIIOB, BRIYUCIIATH TUIOIMAAA U 00BbEMBI QUTYD;

11) pacnio3HaBaTh ¥ U300pakaTh paBHbIE © CAMMETPHUHBIC (DUTYPHI;

12) npoBOMTH HECIIOKHBIE MPAKTUIECKUE BEIYMCIICHHUS C TIPOLICHTAMH, UCIIOIb30BAHME MPUKUIKA M OLIEHKH; BBIMOJIHATH HCOOXOAUMBIC H3MEPEHHS;
13) ncnonb30BaTh OYKBEHHYIO CHMBOJIMKY JJIS 3aIMCH OOIIMX yTBEPKICHHM, POPMYIT BRIPOKCHUH, YpaBHCHUI;

14) uuTaTh U UCIIOJIB30BaTh HH()OPMAIIHIO, IPEACTABICHHYIO B BU/IC TaOIHUIIbI, THAIPAMMBI (CTOI09YaTOM HIH KPYroBOii), rpaiuecKOM BU/IE;

15) pemate nmpocTeime KOMOMHATOPHBIE 3a1auy TEPeOOPOM BO3MOXKHBIX BApUAHTOB.



XapaKTepuCcTHKA OCHOBHBIX BU/IOB /IeATEJIbHOCTH YYeHHKA B npouecce 00y4yeHust

Ha ypoBHe y4eOHBIX JeiicTBHH, yYaluecss CMOIYT:

B reme «JIuHeliHOe ypaBHeHHE ¢ OAHOM IePEeMEHHON»

Pacno3naéamb 4uCIIOBBIE BBIPDAKECHUSA M BBIPAXKCHMS C IIEPEMEHHBIMM, JIMHEHHBIE YpaBHEHMs. [IpUBOAUTE NpUMEPBI BBIPAKEHUN C IIEPEMEHHBIMU,
JUHEWHBIX ypaBHEHHH. COCTaBIATH BBIPAKEHHE C MEPEMEHHBIMU 110 YCIOBHIO 3aJaud. BBINOIHATH HpeoOpa3oBaHUS BBIPAKEHUN: NPUBOIUTH
noJ00HbIE cjaraeMble, pacKpblBaTh CKOOKHM. HaxoauTh 3HaueHHE BBIPAKEHUS C IMEPEMEHHBIMU IpPU 33JaHHBIX 3HAUEHHUSIX I1E€PEMEHHBIX.
Knaccudumnuponars anredbpanyeckue BbipakeHus. ONUCHIBATH 1IETbIE BIPAKEHHS.

Dopmynuposamsp omnpeneicHUE JIMHCHHOTO ypaBHEHHWsA. PemaTe JMHEWHOE ypaBHEHHME B o0mmeM Buiae. HHTepnpeTHpoBaTh ypaBHEHHE Kak
MaTEMaTHYECKYI0 MOJEINb pealbHON cuTyauuu. ONHUChIBaTh CXEMY PEILIEHHs TEKCTOBOM 3aJlauM, MPUMEHATH €€ Uil pemeHus 3anad Teme «[lesbie
BBIPaKCHUA»

Dopmynuposamo:

onpeodenenun. TOXKICCTBEHHO PABHBIX BBIPAXKCHUH, TOKIECTBA, CTEIICHU C HATYypaJIbHBIM II0KA3aTeJIeM, OJHOWICHA, CTAHJAPTHOIO BUAA OJHOYICHA,
KO3 pHIIMEHTa OTHOWICHA, CTENICHU OJTHOWIEHA, MHOTOUJIEHA, CTETIEH! MHOTOYJICHA,;

C60licmea’ CTEIICHY C HaTypaJbHBIM IIOKA3aTeNleM, 3HaKa CTEIICHH,

npaguna’ 10Ka3aTelnbCTBA TOKIECTB, YMHOKEHUS OJTHOUJIEHA HA MHOTOYJIEH, YMHOXXEHHUSI MHOIOWIECHOB.

/loka3vieamp CBOWCTBA CTENEHU C HATypalbHBIM IIOKa3aTelleM. 3alluChlBaTh U JIOKa3blBaTh (POPMYJIbL: IMPOM3BEAECHUS CYMMbl U Pa3HOCTH [JBYX
BBIpQ)XEHUI, pa3HOCTH KBAJAPATOB JBYX BBIPOXKEHUI, KBaJpaTa CyMMBI U KBaJIpaTa Pa3HOCTH JBYX BBIPaKEHHI, CyMMbI KyOOB M Pa3HOCTH KyOOB JIByX
BBIPAYKCHUIA.

Boiuucnams 3HaueHue BBIpRXEHUH C nepeMeHHbIMU. [IpuMeHSATh CBOWCTBa CTENEHW A MpeoOpa3oBaHUs BBIPAXKEHUU. BBHIMONHATHE yMHOXEHUE
OJTHOYICHOB M BO3BEJECHUE OJHOWIEHA B CTENeHb. [IpUBOIMTH ONHOWIEH K CTaHAAPTHOMY BHIY. 3alMCBIBATH MHOTOWIEH B CTAaHIAPTHOM BHJE,
OIIPEAEIATh CTENEHb MHOTOWICHA.

Ilpeoopaszosvieams TIPOU3BEACHHUE OJHOYICHA W MHOIOWICHA; CyMMBI, Pa3HOCTH, IIPOM3BEIEHUS IBYX MHOTOWIECHOB B MHOTOWICH. BBINOIHATH
pa3oKeHWe MHOTOWIEHAa Ha MHOXHUTEIH CIOCOOOM BBIHECEHHS OOILEro MHOXHUTENS 3a CKOOKH, CIIOCOOOM TIpYNIHPOBKH, MO (opMyiaam
COKpAIEHHOTO YMHOXEHHS U C IPUMEHEHUEM HECKOJIBKUX CIOCO00B. Mcronb30BaTh yka3zaHHbIE IPe0Opa3oBaHus B MIPOLECCE PEIIEHUs] YpaBHEHHH,
JI0Ka3aTeNIbCTBA YTBEPKACHUM, PEILIEHUS TEKCTOBBIX 3a/1a4.

B Treme «®yHKkmum»

IIpusooums ipuMepsl 3aBUCUMOCTEI MEX 1y BeTHUnHaMu. PaznruaTs cpenu 3aBUCUMOCTEN (DyHKIIMOHATIBHBIE 3aBUCUMOCTH.

Onucvleamsb nowamusa. 3aBUCUMONM M HE3aBUCUMOM NMEPEMEHHBIX, (PYHKIMM, apryMeHTa (YHKLHHU; CIIOCOOBI 3ahaHus QyHKIuH. POopMynupoBaTh
ompeneNieHus. o0nacTH onpereneHuss (QyHKUWM, oOmacTu 3HaYeHMH (QyHKuMM, Tpaduka GYHKUMM, JIMHEHHOH (QYHKUWH, NpAMOU
IIPONOPLINOHAIBHOCTH.

Botuucnams 3naueHne QyHKINU 10 33JJaHHOMY 3HaueHHIO aprymenTa. CocTaBisATh TaONULbl 3HaYeHUH QyHKIUU. CTpouTh rpaduk QyHKINH,
3a1aHHON Tabm4aHo. [1o rpaduky dhyHKIHH,

SBIISIOIICHCS. MOZEIBIO PEABHOTO MPOLECCa, OMPEEIIATh XapaKTEPUCTUKHU 3TOT0 npouecca. CTpouTh rpadyk JIMHEHHON QYHKIIUN U TPSIMOi
MPONOPIMOHATBHOCTH. OMUCHIBATh CBOMCTBA ATUX (YHKIIUHA



B Tteme «CucreMbl JIMHEHHBIX YPABHEHMI ¢ IBYMS NepeMeHHbIMU» IIpugooums npumepsl. ypaBHEHUs C ABYMS IEPEMEHHBIMHU; IMHEHHOTO
YPaBHEHHUS C ABYMs IEPEMEHHBIMU,; CUCTEMBI IBYX JINHEHHBIX YPABHEHUH C JBYMsI IEPEMEHHBIMHU; PEAJIBHBIX IIPOLECCOB, U1 KOTOPBIX YPAaBHEHUE C
JBYMS IEPEMEHHBIMU WM CUCTEMA YPAaBHEHUU C IBYMS IIEPEMEHHBIMU SIBJIAFOTCS MAaTEMAaTUYECKUMHU MOJEIISIMH.

Omnpenenars, SABIAETCS JIX IIapa YUCell PEUICHUEM JaHHOTO YPAaBHEHHUS C ABYMs IIEPEMEHHBIMHU.

Dopmynuposamo:

onpeodeneHus. PEUICHUs YPABHEHUS C IByMs IEPEMEHHBIMH; YTO 3HAYUT PEIINTh YPABHEHUE C ABYMs IIEPEMEHHBIMU; IpadKa YpaBHEHUS C JBYyMs
[IEPEMEHHBIMU; JTUHEHHOIO YPAaBHEHMUS C IBYMs IEPEMEHHBIMHU; PELICHUS CUCTEMbI YPABHEHU C IBYMs IEPEMEHHBIMU,

c60licmea ypaBHEHHH C IBYyMsI IEPEMEHHBIMU.

Onucwvléams. cBOMCTBA TpaduKa TUHEHHOTO YpaBHEHHS B 3aBUCUMOCTH OT 3HaYCHHUI K03 PUIINEHTOB, rpaduuecKuii METO PEILICHHs CUCTEMBI IBYX
YPaBHEHHH C ABYMs IIEPEMEHHBIMH, METOJ ITOACTAHOBKH U METOJ] CJIOKEHUS JJI PEIIECHUS CUCTEMBI IBYX JIUHEHHBIX YPABHEHUM C JBYMs
[IEPEMEHHBIMU.

Cmpoumbs rpaduK TMHEHHOTO ypaBHEHHUS C IByMsI IEpEMEHHBIMU. Pemare cucTeMsbl ABYX JMHEWHBIX YPaBHEHUH ¢ ABYMS IEPEMEHHBIMHU.

Peuwiamp TeKCTOBBIC 33741, B KOTOPBIX CUCTEMA ABYX JIMHEHHBIX YPABHEHUN C ABYMs IIEPEMEHHBIMU SIBJISICTCS MATEMAaTUYECKOU MOJENIBIO PEAIBHOTO
IIpoLecca, U UHTEPIPETUPOBATh PE3YNIbTAT PEIIEHUS CUCTEMBI.

IInanupyembie pe3y/IbTaThl H3y4YeHNUs Kypca ajredpbl B / Kjacce

Auredpanyeckue BbIPasKeHUsI
Buinycknuk nayuumcs:
*  ONEpPUPOBATH MOHATUSAMH «TOXJIECTBO», TOXJECTBEHHOE NMPeoOpa3oBaHMUE», pelIaTh 3a/auu, cojepKaliie OyKBeHHbIE JaHHbIE, paboTaTh C
bopmynamu,
*  ONEpUPOBATh MOHATUEM KBAJIPATHOTO KOPHS, IPUMEHATD €r0 B BEIUUCIICHUSAX;
*  BBINOJHATH IpeoOpa30BaHUE BBIPAXKEHUH, COIEPKAILUX CTEIEHHU C LEIbIMU [T0Ka3aTeNsIMU U KBaJJpaTHbIE KOPHH;
* BBINOJHATH TOXJECTBEHHbIE NPeoOpa30BaHUs pPALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE IIpaBWJ JEHCTBUH HaJ MHOTOWIEHAMH U
anredpanvdecKuMu IpoOsMHU,
*  BBINOJHATh PA3JI0KECHUE MHOTOWJICHOB HA MHOKUTEIH.
BoinyckHuK noayuum 603mMO0X4cHOCHY.
*  BBINOJHATH MHOTOIIArOBbIe TPe0Opa30BaHuUs PAIlMOHANBHBIX BBIPAKCHHM, TPUMEHSISI LTMPOKHA HAOOp ClIOCOO0B U MPUEMOB,;
* [PHUMEHATH TOXKJECTBEHHBIE MMPEOOPa30BaHMsI I PELUICHUS 3aj1a4d U3 Pa3IMYHBIX pa3zesioB Kypca.
YpaBHeHus
BuinyckHuk nayuumcs:
* pemaTbh OCHOBHBIE BU/bI PAllUOHAIBHBIX YPAaBHEHUH C OJHON IEPEMEHHOM, CUCTEMBI ABYX YPaBHEHUH C IByMs IEPEMEHHBIMH;
* [OHMMAaTh YPaBHEHHE KaK BaXHEHIIYI0 MAaTeMaTHUECKYI0O MOJEIb JUIsl OMUCAHUS U M3y4eHUs PasHOOOpa3HBIX pealbHBIX CUTYaIUi, pemarhb
TEKCTOBBIE 33/1a4i aIre0pandeckKuM METOIOM,
* PUMEHATh TpapUuUeCKHe MPEICTaBICHUS s MCCIECIOBAHUSA YpPAaBHEHHM, HCCIENIOBaHMS M pPEIIEHHs CHUCTEM YPAaBHEHUH C JByMs
IIEPEMEHHBIMH.
BuinyckHuk noayuum 603mMo0x4cHOCHY .



* OBJAJIETh CINEUHAIBHBIMU MPUEMAMU PEUICHUS YPABHEHHM M CHCTEM YpaBHEHUM; YBEPEHHO NMPUMEHSTH ammapar ypaBHEHUMN IUIsl pelieHus
Pa3HOOOPA3HBIX 33/1a4 U3 MATEMATUKH, CMEXKHBIX MPEIMETOB, IPAKTHKH,

* MpUMEHATH rpaduvecKue NpeACcTaBICHUS A UCCIIEOBAHNS YPaBHEHUMN, CUCTEM YPaBHEHUH, COAEpKAIINX OYKBEHHbIE KOI(DPUIIEHTHI.

*  CTpoUTb rpadUKH dIEMEHTAPHBIX (YHKIIUIL, HCCIeI0BaTh CBOMCTBA YHCIOBBIX (DYHKIIMI Ha OCHOBE U3YUEHHUS MOBEACHUS UX IPaQUKOB,;

* MOHMMaTh (PYHKUIHIO KaK BaXKHEHUIIYI0 MaTEeMaTHYeCKYI0 MOJENb JJisi ONMUCAHHUS MPOLECCOB U SBJICHUN OKPYXAIOIIEro MUpa, MPUMEHSTh
(YHKITMOHATBHBIN SI3BIK, JJI1 OMIMCAHUS U UCCIICIOBAHUSI 3aBUCUMOCTEH MEX Ty (PU3NIECKIMU BETHIHHAMH;

* TIOHMUMATh U KCIIOJIb30BATh SA3BIK MOCIICIOBATEIBHOCTEH (TEPMUHBI, CHMBOJIMYECKHE 0003HAUCHU);

* MpUMEHATH (OPMYIIbI, CBSI3aHHBIE C ApU(PMETHUECKON U T€OMETPUUYECKOM MPOrpecCusMH, U anmnapat, CGOpMUPOBAHHBIN MPU U3YUYEHUHU JPYTUX
pa3zienoB Kypca, K pelIeHUIO 3a7a4, B TOM YHCIIE ¢ KOHTEKCTOM U3 PEAJIbHOM KU3HU.

Boinycknuk nonyyum 603M0MCHOCHY .

* MPOBOJUTH MCCIEAOBAHUS, CBA3aHHBIE C U3yUYEHHUEM CBOMCTB ()YHKIUH, B TOM YHCJIE C UCIOJIb30BAHUEM KOMIIBIOTEPA; HA OCHOBE I'pa)UKOB
U3y4YCHHBIX QYHKIUI cTpOUTH OoJice ClIoXkKHBIE rpaduku (KYCOUHO-3aaHHbBIC, C «BBIKOJIOTHIMUY» TOYKAMH U T. I1.);

*  HCIONB30BaTh PYHKIIMOHAIBHBIE MPEJACTABICHUS U CBOWCTBA (DYHKIIUN PEIICHUS MATEMAaTHISCKUX 3a/1a4 U3 Pa3InIHBIX Pa3JIesioB Kypca;

* pemarh KOMOWHUPOBAHHBIE 3a7a4d C MPUMEHEHHEM (OPMYII M-TO YICHA M CYMMBI TIEPBBIX I WICHOB apu(PMETHUECKON U TE€OMETPUUECKOM
MPOTpeCcCuil, MPUMEHSISl IPU TOM aIapaT ypaBHEHH U HEPABEHCTB,

* [OHUMAaTh apU(PMETHUECKYI0O M TE€OMETPUYECKYIO MPOrpeccMy Kak (QYHKIMM HATypaJlbHOTO apryMeHTa; CBS3bIBaTh apU(METHUYECKYIO
IIPOrPECCUIO0 C JIMHEWHBIM POCTOM, T€EOMETPUUECKYIO0 — C IKCIIOHEHIIMAJIBbHBIM POCTOM.

JJIeMeHThI NPUKJIATHON MaTeMaTHKHU
Buinycknuk nayuumes:

*  HCHOJB30BAThH B XOJI€ PEIICHUS 3314 dJI€MEHTapHbIE MPEACTABICHNUS, CBI3aHHbBIE C TPUOIMKEHHBIMU 3HAUEHUSIMH BEJIMYUH;

*  HCHOJB30BATh NPOCTEHIINE CIIOCOOBI MPEACTABICHUS U aHAIN3a CTATUCTHUECKUX JaHHBIX;

*  HaXOAWUTh OTHOCUTEIBHYIO YACTOTY U BEPOSTHOCTH CIYYaHOTO COOBITHS,

* pemath KOMOMHATOPHBIC 33]]a41 HA HAXOXK/ICHUE YMCIa 0ObEKTOB MIM KOMOWHAIHH.

Buvinycknuk noyuum 603M0MCHOCHY.

* [OHATh, YTO YUCIIOBBIE JaHHBIE, KOTOPbIE UCIOIB3YIOTCS Ul XapaKTEPUCTUKU OOBEKTOB OKPYKAIOIIEr0 MUPA, SBIISAIOTCS IPEUMYILIECTBEHHO
OpUONMKEHHBIMH, YTO IO 3alMCHU NPUOMMKEHHBIX 3HAYEHUH, colepKalluxcs B HMH(MOPMALMOHHBIX HCTOYHHMKAX, MOXKHO CYIOUTh O
MOTPEUIHOCTH MPUOIINKECHNUS,

*  MOHATH, YTO MOTPEUIHOCTh PE3y/IbTaTa BHIYUCICHUHN T0JIKHA OBITH COM3MEPUMA C IIOIPEIIHOCTBIO HCXOAHBIX IaHHBIX;

* mpuoOpecTH NMEepPBOHAYAIBHBINA OMNBIT OpraHW3alMU cOOpa JaHHBIX NPHU MPOBEACHHWU ONpOca OOIIECTBEHHOTO MHEHHS, OCYLIECTBISATh HX
aHaJN3, IPEJICTABIIATH PE3yJIbTaThl ONPOCa B BUE TAOIUIIBI, TUArPAMMBI;

* IPUOOPECTH ONBIT MPOBEACHUS CIIydaliHBIX HKCIIEPUMEHTOB, B TOM YHCJIE C MOMOLIbI0 KOMIBIOTEPHOTO MOJEIUPOBAHMS, HHTEPIPETALUN UX
pe3yJIbTaTOB,;

*  HAy4YUTHCS HEKOTOPHIM CHEIHMAIBHBIM MPHUEMaM peIIeHUs] KOMOMHATOPHBIX 3a]1a4.

* pewmarh JMHEHHbIE HEPABEHCTBA C OJHOW IMEPEeMEHHOW M HX CHCTEMBI, pellaTh KBaJpaTHble HEPaBEHCTBA C OMOPOH Ha Trpaduueckue
IIPE/ICTaBJICHHUS;



* IIPUMEHATH allapaT HEPABEHCTB Ul PELICHUS 3a/1a4 U3 pa3JInYHbIX Pa3JeoB Kypca.
BBINYCKHUK NMOJIYYUT BO3MOKHOCTD!
*  OBJIAZETh PA3HOOOPA3HBIMU NIPHUEMAMU J10KA3aTEILCTBA HEPABEHCTB; YBEPEHHO MPUMEHATH allapaT HEPABEHCTB JUIsl pEIIeHHs pa3HOOOpa3HbIX
MaTEMaTUYECKHX 3a7a4, 3a7ja4 U3 CMEXHBIX IPEIMETOB U MPAKTHUKH,
* MPHUMEHATH rpaduyeckre NpeaCcTaBIeHUs I UCCIeI0OBaHNUS HEPABEHCTB, CUCTEM HEPaBEHCTB, COEPKALINX OyKBEHHBIE KO3 pULIMEHTHI.

YucJi0Bble MHOKECTBA
Buvinycknuk nayuumeces:
* IIOHMMAaTh TEPMHUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHBIE C TIOHATHEM MHOKECTBA, BBIITOJIHATH OIEPAlly Hal MHOKECTBAMU,
® HCIOJIb30BAaTh HAYAJIbHBIC ITPCACTABJIICHHUA O MHOKCCTBC HGﬁCTBHTCHBHBIX YUCCII.
Buvinycknuk noyuum 603M0MCHOCHY.
* pa3BHUBaTh NPEACTABICHUE O MHOKECTBAX;
*  pa3BHUBaTh NPEACTABICHUE O YHCIIE U YUCIOBBIX CUCTEMAX OT HATYPAJIBHBIX O JEHCTBUTEIBHBIX YHCEN; O PO BBIYMCICHUN B IPAKTHKE,
*  pa3BHTH U YIIIYOUTH 3HAHUS O ACCSITUYHON 3alHCH JICHCTBUTEIBHBIX YuceN (IePHOANYECKHE H HEIEPHOIUUECKUE POOH).

DyHKUMH
Buvinycknuk nayuumeces:
* [MOHMMATh U UCIOJIb30BATh PYHKIIMOHAIBHBIC MOHATHUS, SI3bIK (TCPMHHBI, CHMBOJIHUCCKUE 0003HAUCHUS);
*  CTpouTh rpaduKu dMEMEHTAPHBIX (YHKIIUI, UCCIIEI0OBAaTh CBOWCTBA YHCIOBBIX (DYHKIIMI Ha OCHOBE U3YUCHUS MOBEACHUS UX TPAHKOB,;
* TOHUMAaTh (PYHKIIMIO KaK BaXHEHITYI0 MaTeMaTHYECKYH) MOJECNb I ONMHMCAHHS MPOIECCOB M SIBICHUM OKPYXKAIOMIErO0 MHUpA, MPUMEHSITh
(YHKIIMOHATBHBIN S3BIK, JUTSI OMMMCAHUS M UCCIICIOBAHUS 3aBUCUMOCTEN MEXIy (DU3NUECKUMH BETMUUHAMY,
* [IOHMMAaTh U UCIIOJIB30BATh SI3BIK MMOCIEIOBATCIBHOCTEH (TEPMHUHBI, CHMBOJIMUYECKUE 0003HAUCHUS);
* mpuMeHATh (OPMYIBI, CBS3aHHBIE C apUPMETHUYECKOW M T€OMETPUYECKOW MPOTPECcCUsiMHU, W ammapar, COPMUPOBAHHBIN MPU HIyYCHUH
JIPYTUX pa3/elioB Kypca, K PEUIEHUIO 33/1a4, B TOM YUCIIE ¢ KOHTEKCTOM U3 PEabHOU KU3HU.
Bovinycknuk noayuum 603mMoxucHOCHb .
* MPOBOJUTH MCCIEAOBAHUS, CBA3aHHBIE C U3yYECHUEM CBOMCTB ()YHKIIWH, B TOM YHCJIE C UCIOJIb30BAaHUEM KOMIIBIOTEPA; HA OCHOBE Ipa)UKOB
U3YUCHHBIX (DYHKIHI CTPOUTDH O0JIee CIIOKHBIC TpaPuKH (KYyCOUHO-3aJaHHBIC, C «BBIKOJOTHIMU» TOUYKAMU H T. I1.);
*  WUCNOJIb30BaTh (DYHKIIMOHAJIBHBIE TIPEJICTABIICHUS U CBOWCTBA (PYHKITUN PEIICHHS MAaTEMaTHYCCKUX 3aJ1a4 U3 PA3INYHBIX Pa3/IesioB Kypca,
* pemarb KOMOMHUPOBAHHBIC 3aJa4K C MPUMEHEHHEM (HOpPMYJ N-TO YieHAa U CYMMBI MEPBBIX N WICHOB apu(METUUECKON M T€OMETPUUICCKOM
MPOTrPECCUM, TPUMEHSIS IIPU 3TOM aIlapaT ypaBHEHUN U HEPABEHCTB,;
* TIOHUMaTh apU(PMETHYECKYI0 M TEOMETPUUYECKYIO TPOTPEeCCHMH Kak (YHKIMM HATypaJlbHOTO apryMEHTa; CBS3BIBATh apU(DPMETHUECKYIO
MPOTPECCHIO C IMHEHHBIM POCTOM, T€OMETPUUECKYIO — C HIKCIOHEHIIUAIIBHBIM POCTOM.



Y4e0HO — TeMATHYECKHUH IJIAH.

3yaca B Henenro, Bcero 102yaca.

Homep Copep:xanue y4e0HOro XapakTepucTHKA OCHOBHBIX BH/IOB J1eSIT€IbHOCTH YUEHHKA
naparpada MaTepuaja (Ha ypoBHe Y4eOHBIX JAeiiCTBHI)
I'naga 1
JInHeitHOe ypaBHeHH e 15
C O/THOM MepeMeHHOM
1 Bgenenue B anredpy 3 Pacnosnasams uncnoBbie BIpaXKEHUS U BIPAXKEHUS C IEPEMEHHBIMU, JINHEHHBIE
N ypaBHeHUs. [IpuBOAUTE IpUMEPHI BEIPAKEHUN € IEPEMEHHBIMU, JINHEWHBIX YPAaBHEHUI.
2 JIuHeitHoe ypaBHEHHE C 4| CocrapsaTs BRPAKEHHE C IEPEMEHHBIMIL TTO YCIOBHIO 33,1241, BBIIOTHATS
OZTHOM TICpEMCHHOM npeoOpa3oBaHus BBIPAKEHH: TPUBOAUTH MOAOOHbIE Cl1araeMble, PACKpPbIBaTh CKOOKHU.
3 Pelenue 3a1a4 ¢ 5 HaxoauTh 3HaueHne BbIpaKeHHsI ¢ IEPEMEHHBIMU MPU 33JJaHHBIX 3HAUECHUSAX MIEPEMEHHBIX.
TOMOIIIBIO YpaBHEHHiT Knaccudunuposars anredpandeckue BoipakeHus. OMUCHIBATH 1ETbIE BRIPAKCHHUS.
Dopmynuposams ONPEICICHUE JIUHEHHOTO ypaBHEHUs. Pemars TuHeHOe ypaBHEHUE B
AJIMUHUCTpAaTUBHASA 1 obmiem Bune. IHTepnpeTupoBaTh ypaBHEHHE KaK MATEMaTHIECKYIO MOJIEINb PealbHOM
JTUArHOCTHYECKasI cutyanuu. OnKUChIBaTh CXEMY pEeIICHUs TEKCTOBOM 3a1auu, IPUMEHSTH €€ [l pelIeHUs
KOHTpOJIbHAs paboTa. 3a1a4
[ToBTOpEeHUE N 1
cucTeMaTu3anus yaeOHoro
MaTepuana
Kontponbnas padorta Ne 1 1
I'naga 2
Lesble BbIpa:keHUs 50
4 ToXAECTBEHHO paBHBIE 2 Dopmynuposamsy:
BbIpakeHUs. ToXxIecTBa onpeoeneHus. TOXKAECTBEHHO PaBHBIX BBHIPAXKEHUI, TOXKIECTBA, CTENIEHU C HaTypalbHBIM
rokaszaresieM, OJHOWIEHa, CTAaHJapTHOTO BUa OJHOUWIEHA, KO PUIIMEHTA OHOYJICHA,
S Crenenb ¢ HATYpanbHBIM 3 CTEIeHH OJHOUJICHA, MHOTOUICHA, CTENIEHH MHOTOUICHA,
TIoKasateieM c6olicmea: CTETIeHU C HaTypaJibHBIM TOKa3aTelleM, 3HaKa CTEICHH;
6 CROJCTBA CTEHEHH C 2 npasuia; 10KazaTeabCTBa TOXK/IECTB, YMHOKEHHUS OJTHOWJIEHA HA MHOTOWIEH, YMHOKEHUS
HATYDATHHBIM MHOTOYJICHOB.
HoKa3aTeneM /loka3zvleame CBOMCTBA CTENEHU C HATYpAIbHBIM MTOKa3aTeleM. 3alUChIBaTh U 1I0KA3bIBATh
(OpMyIIBI: POU3BEICHUS CYMMBI U Pa3HOCTHU JBYX BBIPAXKCHHH, pa3HOCTU KBAIPATOB JIBYX
7 OnHouseHbI 2




Homep Conep:xxanue y4eGHOT0 XapaKkTepucTHKA OCHOBHBIX BI/IOB JIeSITEJIbHOCTH YUeHUKA
naparpada MaTepuaja (Ha ypoBHe Y4eOHBIX JAeiiCTBHI)
8 MHorowIeHBI BBIp)XEHUH, KBaJ[paTa CyMMBI M KBaJIpaTa pa3HOCTH JABYX BBIpa)KEHUH, CYMMBI KyOOB U
9 C Pa3HOCTH KYyOOB JIBYX BBIpa)KEHUH.

JIO’KCHHUC M BBITUTAHNC Bviuuciams 3HaUSHUE BRIPAKEHHIA C TIEPEMEHHBIMHI. IIpHMEHTh CBOMCTBA CTEIEHH JUTS
MHOTOHJICHOB npeoOpa3oBaHus BBIPAKEHHIA. BBIMOIHATS YMHOKECHUE OJJHOWICHOB U BO3BEICHHE
KouTpomsHas paGora Ne 2 OJTHOYJICHA B CTETICHb. [[pUBOIUTH OJTHOWICH K CTAHJAPTHOMY BUJY. 3aIICHIBATh

MHOTOYJICH B CTaHJaPTHOM BH/IE, OTIPECISITh CTEIeHb MHOTOWIeHA. [IpeoOpa3oBbiBaTh
10 YMHOXEHUE OJHOWICHA MIPOU3BECHNE OJHOWICHA U MHOTOYICHA; CYMMBI, Pa3HOCTH, IIPOU3BEICHUS IBYX
Ha MHOTOYWICH MHOTOYJICHOB B MHOT'OWIEH. BEITIONHATE pa3iioykeHre MHOTOWIEHA HA MHOXKUTEIN
11 v CIOCOOOM BBIHECEHHSI OOIIIETO MHOYKHUTEJIS 382 CKOOKH, CITIOCOOOM IPYIIUPOBKH, IO
MHOXCHHC MHOTOHJICHA dbopMynaM COKpAIIEHHOTO YMHOKEHHS U C IPUMEHEHUEM HECKOJIBKUX CITOCOOOB.
Ha MHOTOHJICH Hcnonb30BaTh yka3aHHbIC IPe0OpPa30BaHus B MPOIIECCE PEUICHUS YPaBHCHHUI,
12 PasoskeHne MHOFOUICHOB J0Ka3aTeNbCTBA YTBEPIKACHUH, PEIICHHUS TEKCTOBBIX 33aa4
Ha MHOXKUTEJIH.
Brinecenue obiero
MHOKHUTEJNS 32 CKOOKH
13 PaznoxeHre MHOTOUYJIEHOB
Ha MHOXXHUTeIu. MeTton
IPYNITHAPOBKH
Konrponsnas padora Ne 3
14 IIpousBeneHnue pa3HOCTH U
CYMMBI IBYX BBIpaKCHUAN
15 Pa3nocTh KBaipaToB ABYX
BBIPAKCHUI
16 KBanpat cymmsl
W KBaJIpaT Pa3HOCTH JIBYX
BBIPAKCHUI
17 AJIMUHUCTpaTUBHAs
KOHTpPOJIbHAs paboTa
18 [IpeobpazoBanme




Homep Copep:xanue y4eOGHOro XapaKTepuCcTHKA OCHOBHBIX BI/IOB [1eITeJIbHOCTH YYeHHKA
naparpada MaTepuaja (Ha ypoBHe Y4eOHBIX JAeiiCTBHI)
MHOTOYJIEHa B KBaJpar
CYMMBI WJIU Pa3HOCTH
JIBYX BBIPaXEHUM
Kontponbras pabora Ne 4 1
19 CyMMa 1 pa3HOCTh KyOOB 3
JBYX BBIpaXCHUHI
20 IIpumeneHne pa3inMuHbIX 3
CIIOCO0O0B PA3IOKECHUS
MHOTOYJIEHAa Ha
MHOXKHUTEITH
IToBTOpEeHue u 1
CHUCTEMaTHU3aIHs y4eOHOTO
Marepuana
Konrponsnas padora Ne 5 1
I'naea 3
DOyHKIUN 15
21 CBsi3u MEXITY 3 TIpusooums IipuMeEpHI 3aBUCUMOCTEN MEX Yy BeTMUYMHaMU. Pa3nuuarh cpeau 3aBUCUMOCTEH
BennurHaMU. OyHKIUS (YHKITMOHATTLHBIC 3aBUCHMOCTH.
Onucvieams nouamus. 3aBUCUMON U HE3aBUCHUMOI IepeMEHHBIX, PYHKIINU, apTyMEHTa
22 CriocoOsI 3a1anus 3 . .
¢bynkuuu; cnocoOsl 3aganus GpyHkuuu. opMyaHpoBaTh onpeeneHus: 00IacT
ynxumn onpeneneHus QYHKINHU, 00IacTH 3HAUCHUH (DYHKIHH, rpaduka GpyHKINH, THHEHHOI
AJIMHHICTpATHBHAS 1 (GYHKIIUH, IPSMOU MIPOTIOPIIMOHATBHOCTH.
KOHTpObHas paboTa. BblUuCJl}Zl’nb 3HaYeHUE (PYHKIIHUHU I10 3aJaHHOMY 3HAYCHUIO apryMEHT. CocTaBnsTh TaOIULIBI
3HadeHud pyHkuuu. Ctpouts rpaduk GyHKIUH, 3aqaHHOM TabmuuHo. [To rpaduky
23 I'paduk yakumm 3 GYHKIHH, SBISIIOMIEHCS MOACIBIO PEATbHOTO MPOIIECcca, ONPEACIIATh XapaKTePUCTUKH 3TOTO
o4 Ty . 3 nporecca. CTpouts rpaguk JTUHEHHON QYHKIIMM U PSAMON IPOMOPLUOHATIBHOCTH.
MHCHHAA (byIjKHHH’ ce OmnuceIBaTh CBOMCTBA ATUX (YHKITUN
rpaduk 1 cBOMCTBA
[ToBTOpEeHUE N 1




Homep
naparpadga

Coaepixanue yueOHOTo
MaTepHaJa

XapakTepuCTHKA OCHOBHBIX BH/IOB [eATEJILHOCTH YUYeHHKA
(Ha ypoBHe Y4eOHBIX JAeiiCTBHI)

CHUCTEMaTHU3aIHs y4eOHOTO
MaTtepuana

Konrponsnas padora Ne 6 1
I'naga 4
CucreMbl TUHEHHBIX YPaBHEHU 18
¢ IBYMsI NepeMeHHbIMH

25 YpaBHEHHS C ABYMS 2 IIpugodums npumepsl. ypaBHEHHS C ABYMS [IEPEMEHHBIMH, JTMHEWHOTO YPaBHEHUS C IBYMSI

MIePEeMEHHBIMU MEPEMEHHBIMH; CHCTEMBI JIBYX JTUHEHHBIX YPAaBHCHH C ABYMS IEPEMEHHBIMU, peaTbHBIX
_ MIPOLIECCOB, /ISl KOTOPHIX YpaBHEHHUE C IBYMS IEPEMEHHBIMH WJIM CUCTEMa YPAaBHEHUH C

26 JIMHEHHOE ypaBHEHNE C 2 IBYMSI IEPEMEHHBIMU SIBIISIOTCS MAaTEMATHYECKUMU MOJICIISIMH.
ABYM3 HEPEMCHHBIMH 1 OnpenensTh, IBIACTCS JIM Mapa Yncel PelIeHHEM JJAHHOTO YPABHEHHMS C IBYMs
ero rpagui MEePEeMEHHBIMH.

27 CHcTeMBl ypaBHEHHIA C 3 | Popmyruposame:
JBYMSI TIepeMEHHBIMH. onpeoenerus. pelICHUS YpaBHEHUS C IBYMsI IEPEMEHHBIMH; YTO 3HAYUT PELINTE ypaBHEHHE
T'paduueckuii MmeTox C IByMS IEPEMEHHBIMH; TpaduKa ypaBHEHUS C IBYMS nepeMeHHLIUMI/I; JUHEHHOTO
PETIEHHUST CHCTEMBI JIBYX YPABHEHHUS C ABYMs IEPEMEHHBIMHU; PELUCHIS CHCTEMbI YPABHEHHH C IBYMs! TIEPEMEHHDIMIL
JTHHEHHBIX ypaBHEHHUIT ¢ ceoticmea YpaBHEHHUI © IBYM3 IEPEMEHHBIMIL. §
JBYMS TIepeMEHHBIMH Onucwvieams’ CBOMCTBA rpaduKa TMHEHHOTO YpaBHEHUS B 3aBUCUMOCTH OT 3HAYCHUN

K02 (ppurmeHToB, rpadUUECKUii METOT PEIICHHs CUCTEMBI IBYX YPaBHEHUM C TBYMS

28 Pemenue cucrem 2 MEPEeMEHHBIMH, METO/I ITOJICTAHOBKY U METO]] CIIOKEHUS JJIsI PEIICHUSI CUCTEMBI IBYX
JINHEMHBIX YpaBHEHUHN JIMHEMHBIX YPaBHEHUM C IBYMSI IEPEMEHHBIMH.
METOJIOM MOACTaHOBKH Cmpoums TpaduK JMHEHHOTO YpaBHEHUS C IBYMS IEpeMEHHBIMH. PermaTh cucTeMbl IBYX

JIMHEMHBIX YPaBHEHUH C IBYMSI IEPEMEHHBIMH.

29 PemeUHHe cuerem 3 Pewams TexcTOBBIC 33]a4H, B KOTOPBIX CHCTEMA JBYX JIMHEWHBIX YPAaBHEHUH C IBYMS
JTMHCHUHBIX ypaBHCHHIH MEPEMEHHBIMHU SIBIISIETCA MaTeMaTHUYECKON MOJIENbIO peaibHOro Mmpolecca, 1
MCTOZIOM CIIOKCHMA UHTEPIPETHUPOBATH PE3YIbTAT PEIICHUS CUCTEMBI

30 Pemenue 3amau ¢ 3
MTOMOIIBIO CUCTEM
JIMHEMHBIX YpaBHEHUHN
[TpomexxyTOUHBIN 1

koHTpoJb (BIIP).




Homep Coaep:xaHue yueoOHOT0O XapakTepucTHKA OCHOBHBIX BH/IOB J1eSIT€IbHOCTH YUEHHKA
naparpada MaTepuaja (Ha ypoBHe Y4eOHBIX JAeiiCTBHI)
[ToBTOpEeHUE N 1
cUCTeMaTu3anus y1eOHOTo
Marepuaa
Kontponbnas padota Ne 7 1
IToBTOpEHUE U cHCTEMATH3AIMS 4
y4eOHOro marepuaJia
YrupakHeHus A1 TOBTOPEHUS Kypca 3
/ xnacca
[IpomexxkyTouHnas arrectauus 1

Auredpanyeckue BbIPasKeHUs!
BripaxkeHue ¢ nepeMeHHbIMU. 3HaYEHHUE BBIPAYKEHUS C IEpEMEHHBIMU. JlonycTUMBIE 3HaUeHUs iepeMeHHbIX. ToxnecTBa. ToxnecTBEHHbIE

Conepxanue yue0HOro MmarepuaJa.

npeoOpa3oBaHusl areOpandecKuX BeIpakeHUH. J0ka3aTenbCTBO TOXKICCTB.
CreneHb ¢ HaTypaJbHBIM MOKa3aTeaeM U €€ cBoiicTBa. OnHouneHbl. OqHOWIEH cTaHaapTHOrO BUAa. CTeneHb oqHOwWIeHa MHOTOUYJIEHBI.
Mmuorowien crannaptHoro Buaa. Crenenb MHOrowieHa. Clo)KeHre, BRIYUTAaHUE M YMHOKEHHUE MHOTOWICHOB DOPMYJITbI COKPAIIEHHOTO YMHOKCHHUS:

KBaJIpaT CyMMBbI U KBaJpaT pa3HOCTH JBYX BhIpAKEHH, TPOU3BEACHNE Pa3HOCTH CYMMBI JIBYX BbIpa)keHUH. Pa3noxeHne MHOrousieHa Ha

MHOKUTEH. BeiHECEHHE 00111er0 MHOKUTENS 32 CKOOKU. MeTo rpynnupoBku. PasHOCTE KBaapaToB ABYX BhIpakeHui. CyMM u pa3HOCTh KyOOB

JBYX BBIpaXKCHUM.

YpaBHeHus

VYpaBHeHnue ¢ ogHol nepeMeHHo. KopeHb ypaBHeHus. PaBHocuibHbIEe ypaBHEeHUsA. CBOWMCTBA ypaBHEHUN C OJHON NIEPEMEHHON. Y paBHEHUE KaK

MareMaTHdeCKas MOJCIIb peam)Hoﬁ CUTyalllH.

JIuneitHoe ypaBHeHue. PannoHanbHble ypaBHEHUs. PellieHne pauroHaIbHBIX YPaBHEHUM, CBOJAIINXCS K JUHEUHBIM. PellieHre TeKCTOBBIX 3a7a4

C TIOMOILIBIO PAIlMOHATIBHBIX YPABHEHHIH.
VYpaBHeHue ¢ AByMs epeMeHHbIMU. [ paduk ypaBHEHUS ¢ IByMs niepeMeHHbIMU. JIMHeHOoe ypaBHEHHE ¢ ABYMS [IEPEMEHHBIMU U €T0 rpaduk.

Cucrembl ypaBHEHUH C JByMs MEpeMEHHBIMU. [ paguueckuii MeTo/ peleHust CUCTEMbl YpaBHEHUHN € ABYMs IepeMEeHHbIMU. Perienue cucrem

YpaBHEHHMI METOJIOM MOJCTAHOBKH U cl0keHUs. CucTeMa ABYX YpaBHEHMI C JBYMsI IEPEMEHHBIMU KaK MOJIENIb PEAJIbHOM CUTYallUH.



DOyHKUUHA
UwucnoBbie GyHKIMH
@OyHKIMOHANBHbBIE 3aBUCUMOCTU MEXJy BenuuunHamu. [loHartue ¢yHkumn. DyHKIUS Kak MaTeMaTHdecKas MOJENb pealbHOro Ipolecca.
Ob6nactp onpenenenus 1 00aacTh 3HaueHust pyHkuuu. CriocoOs! 3aaanus GyHkuuu. ['padpuk GpyHKIMM.
Jluneiinas QpyHKIUS, € CBOMCTBA U TPaPUKH.

DopMBbI U CPEeICTBA KOHTPOJISI 3HAHUM.

OcnoeHble munvl y4eOHbIX 3aHAMUIL.

*  YpPOK M3y4YEHHs HOBOTO Y4eOHOTI'O MaTepHana;

*  YPOK 3aKperuieHUsl U MPUMEHEHUS 3HaHUM;

*  ypoK 0000IIArONIEr0 MOBTOPEHUS U CUCTEMATU3AINK 3HAHUMH;

*  YpOK KOHTPOJIS 3HAHUM U YMEHUH.
OCHOBHBIM THIIOM ypOKa SIBJISIETCS KOMOMHUPOBAHHBIM.

Dopmbl opeanuzayuu yueoHo20 npoyecca.

WHAUBHUAYalIbHbIE, [PYNIIOBbIE, MHIUBUIyaJIbHO-TPYIIIOBbIE, PPOHTAIILHBIE.
Ha ypokax ncnomnb3ytorcs Takue GopMbl 3aHATHI Kak:

* MpaKTUYECKUE 3aHATHUS;

* TPEHUHT;

* KOHCYJbTalUS;

@Dopmul Konmpona:. TeKyluii 1 utTorosblil. [IpoBoauTCs B hopMe KOHTPOJIBHBIX paboT, paccuuTaHHbIX Ha 40 MUHYT, TECTOB U
CaMOCTOATENBHBIX padoT Ha 15 — 20mMunyT ¢ nuddepeHInpoBaHHBIM OIICHUBAHUEM.

Texymuii KOHTPOJb TPOBOJUTCS C LEJIBI0 NPOBEPKM YCBOEHUS HM3y4aeMOro U IPOBEPSIEMOI0 IMPOTPaMMHOIO MaTepuana; COJAEp)KaHuE
OINPENENIAIOTCA YYUTENIEM C YYeTOM CTENEHU CIO0XKHOCTH M3y4aeMoro Mmarepuaina, a Takke ocoOeHHocTell oOywaromumxcs kiacca. Mrorossle
KOHTPOJIbHBIE paOOTHI IPOBOISTCS:

- T0CJIe U3y4eHHsI HauboJiee 3HaYUMBbIX TEM IPOTrPAMMBI.

KpuTtepun oeHKH ypoBHS JOCTHXKEHUI 00y4AIOIIMXCH.

OINEHKA YCTHbBIX OTBETOB OBYYAIOIIINXCH 1O MATEMATHUKE

OTBeT OLIeHMBAETCHA 0TMETKOM «5»,eC/IN YYeHHK:

1)motHO pacKphLI CoAepKaHNuEe MaTepraa B 00beMe, MPEIyCMOTPEHHOM MPOTrPaMMO U YIEOHHUKOM,

2)U3JI0KUIT MaTEpUal IPAMOTHBIM SI3BIKOM B OMPEIEICHHOM JIOTMYECKO# MOCIeI0BATEIbHOCTH, TOYHO MCIIOIB3YSI MATEMATHUECKYIO0 TEPMHUHOJIOTHIO
CHUMBOJIUKY,

3)paBUIILHO BBIMOJHUI PUCYHKH, YEPTEIKH, TpaQUKH, COMYTCTBYIOIINE OTBETY;



4)nokazan yMEHUE WILTIOCTPHPOBATh TCOPETHUYECCKUE IMOJIOKECHUS KOHKPETHBIMH IPUMEPaMH, IPUMEHSATh UX B HOBOH CHTYyallMH TPH BBITOJHEHUH
IIPAKTUYECKOI'0 331aHu,;

5)IpoIeMOHCTPUPOBAJ YCBOCHHE paHee U3yYCHHBIX COIYTCTBYIOUIMX BOIPOCOB, CHOPMHPOBAHHOCTh U YCTOWYHMBOCTh UCIIONB3YEMBIX MPH OTPAOOTKE
YMEHHUH U HaBBIKOB;

6)oTBEeUaNl CAMOCTOSITEIEHO 0€3 HABOASAIIMX BOIPOCOB YUUTENs. BO3MOXKHBI 0O/JJHA - IBE HETOYHOCTH MPH OCBELICHUN BTOPOCTEIIEHHBIX BOIIPOCOB MM
B BBIKJIQIKaX, KOTOPbIE YUYEHHK JIETKO UCIPaBHII 10 3aMEYaHHIO YUUTEIS.

OTBeT OLleHMBaETCH OTMETKOM «4>»,eC/IM OH YI0BJIETBOPsSieT B OCHOBHOM TPeOOBAHMSAM HA OLIEHKY «5»,HO NPH ITOM HMeeT OJMH U3
HE/IOCTATKOB:

* B U3JIOKECHMU JOMYIIEHBI HEOOIbIINE TPOOENbl, He UCKA3UBIINE MAaTEMAaTHUECKOE COJIEPKAHUE OTBETA,

*  JIONYILICHBI OJMH — IBA HEJ0YETa MPU OCBEIIEHUN OCHOBHOTO COJIEPYKaHUS OTBETA, UCIIPABIICHHBIE 10 3aMEYaHUIO YUUTEIIS,

* JIONyLIEHBI OmMMOKa UM 0ojee ABYX HEJIOYETOB IMPH OCBEUICHWH BTOPOCTENEHHBIX BOIPOCOB HJIM B BBIKJIAJKAaX, JIETKO HCIPaBIEHHBIC 110
3aMEYaHUI0 YUUTEI.

OTMeTKa «3»CTABUTCH B CJAEAYIOIMIMX CIydasx:

* HENOJHO WJIM HEMOCJIEAO0BAaTEeIbHO PACKPBITO COJAEp)KaHHE MaTepuana, HO MOKa3aHO oOIlee MOHMMaHWE BOMPOCAa M MPOJEMOHCTPUPOBAHBI
YMEHHS, JOCTaTOYHbIC JUI JAIbHEHIIEero YCBOCGHHs IPOrpaMMHOro Marepuana (ompereieHHble «Ipe0OBaHMSMH K MaTeMaTHYECKON
MOJITOTOBKE 00YUYAIOIIUXCSI»);

* HMEJUCh 3aTPYJHEHMs] WM JONYLIEHbl OIIMOKM B ONPEAEICHUM INOHATHUI, HCIOJIB30BAHMM MAaTEMaTHMYECKOW TEpMHUHOJIOIMH, YepTexax,
BBIKJIaJIKaX, UCIIPABJIEHHBIE I10CJIE HECKOIBKUX HaBOAIIMX BOIPOCOB YUUTEINS;

* YYEHHK HE CHpPABUJICS C NPUMEHEHMEM TEOpPHUHU B HOBOM CHUTYyallMd TNPH BBIIOJHEHUM MNPAKTUYECKOTO 3aJaHMsl, HO BBITOJIHMUI 3aJaHUS
00513aTeNILHOTO YPOBHS CII0)KHOCTHU IO JAHHOW TeMe;

* IIpY 3HAaHUM TEOPETHUYECKOI'0 MaTepHasa BbISIBIEHA HEJOCTATOYHAs CPOPMHUPOBAHHOCTb OCHOBHBIX YMEHHH 1 HABBIKOB.

OTMeTKa «2»CTABUTCH B CJAEAYIOIMIMX CIydasX:

* HE PacKpbITO OCHOBHOE COJIepKaHHe yueOHOTo MaTepuana,

* oOHapy)XeHO He3HAHHE WM HEMOHUMaHNUE YICHUKOM OoJbIIell MM HanboJsee BaXKHOM yacTu yueOHOro MaTepuaa,

*  JIONYILICHBI OIIUOKH B ONPE/IEICHUN MOHATUH, PH UCIIOIBb30BAaHUN MaTeMaTHUECKOW TEPMUHOJIOTUH, B PUCYHKAX, YepTexax WM rpadukax, B
BBIKJIaJIKaX, KOTOPbIE HE UCIIPABIICHBI MI0CJIE HECKOIBKUX HABOJAIIMX BOIPOCOB YUUTEIS.

OINEHKA NMCBbMEHHDBIX KOHTPOJIBHBIX PABOT OBYYAIOIIUXCH IO MATEMATHUKE

OtmeTrka «5»cTaBUTCS, €CJIH:
* paboTa BBINOJIHEHA MTOJIHOCTEIO,
* BJIOTMYECKHX PACCYXICHHIX 1 0OOCHOBAHHH PELICHUS HET MPOOETIOB U OMIMOOK;
* B pCIICHHM HET MaTeMaTHYECKHX OMIMOOK (BO3MOXHA OJJHA HETOYHOCTb, ONKCKA, HE SBISIONIASCS CICICTBUEM HE3HAHUS MM HENOHMMAaHHS
yueOHOT0 Marepuana).
OTMeTKa «4»CTABUTCH, €CJIH:
* paboTa BBINOJIHEHA MOJHOCTHIO, HO 00OCHOBAHUSI IIArOB PEIICHUs HEJIOCTATOYHBI (€CiM YMEHHE OOOCHOBBIBATh PACCYKICHUS HE SIBIISUIOCH
CIIeIaIbHBIM 00BEKTOM IIPOBEPKH);



* JIONyIICHa OJHA OMMOKa WM JBa-TPH HEJOYeTa B BBIKJIAJKAX, PUCYHKAX, YepTekax WM rpadukax (eciaw 3T BUABI PadOTHI HE SIBISUIMCH
CIIeIaIbHBIM 00BEKTOM IIPOBEPKH).
OTMeTKAa «3»CTABUTCH, €CJIH:
* JomylieHbl Oojiee OMHOW OmMOKM WM Oojiee ABYX-TPEX HEIOYETOB B BBIKJIAAKAaX, 4YEpTEKaX WIM Tpadukax, HO y4allIWHCS BIlaaeeT
00513aTeNbHBIMU YMEHHSIMH T10 ITPOBEPSIEMOIi TEMeE.
OTMeTKA «2»CTABUTCH, €CJIH:
*  JIONYILICHBI CYIIECTBEHHBIC OINOKH, TOKA3aBIINeE, YTO yYaIlUICs HE BiIajieeT 00s3aTeIbHBIMA YMEHUSMH I10 JTAaHHOH TeMe B MOJIHOW Mepe.

OBIIAA KJIACCUPUKAILINSA OLLIUBOK
I'pyObiMu cunTaOTCS OIINOKU:
* HE3HaHHE OIpeJeICHUS] OCHOBHBIX MOHSATHH, 3aKOHOB, IIPABUJI, OCHOBHBIX IOJIOKEHUH TEOpHUH, HE3HAHHE (HOPMYII, OOIIETPUHATHIX CHMBOJIOB
0003HaYEeHUI BEJTMYMH, €IUHUL UX U3MEPEHUS,
d He3HaHWe HaUMEHOBaHUHU CANHUIL I/IBMepeHI/ISI;

* HEYMEHUE BBIJICIIUTH B OTBETE IVIABHOE,
* HEyMEHHUE MPUMEHSThH 3HAHUS, AITOPUTMBI ISl PEIICHUS 3a1ad,
* HEYMEHHUE JIeJaTh BHIBOABI M 00OOIICHHUS;
* HEYMEHHUE YUTATh M CTPOUTH TpaduKH;
*  MOTepst KOPHS WIIK COXPAHEHUE TOCTOPOHHETO KOPHS;
* orOpackiBanue 6€3 00BSICHEHHI OJTHOTO U3 HUX,
* paBHO3HAa4YHbIC UM OLINOKH,
*  BBIYMCIIUTEIbHBIC OIIUOKH, €CIIM OHU HE SIBJISIOTCS] OMTUCKOM;
*  JIOTUYECKUE OUIMOKH.
K HerpyObiM ommmbkam cJjiexyer OTHECTH:
* HETOYHOCTH ()OPMYIHUPOBOK, OMPEICICHNU, TOHITHIA, TEOPUH, BEI3BaHHASI HEMOJIHOTON 0XBaTa OCHOBHBIX MPU3HAKOB OMPEIEIIEMOTO MTOHITHS
WJIM 3aMEHOW OJTHOTO - ABYX M3 3THUX MPU3HAKOB BTOPOCTEIICHHBIMU,
*  HETOYHOCTH Ipaduka,
*  HEpPAIMOHAJBHBIM METOJ PEHICHUS 3aJayd MM HEJAOCTaTOYHO NPOJYMAHHBIM TUIAaH OTBeTa (HAPYIICHHE JIOTUKU, MOJMEHA OTICIbHBIX
OCHOBHBIX BOIIPOCOB BTOPOCTEIICHHBIMH);
*  HepalMoHAJIbHBIE METOIBI PA0OTHI CO CIPABOYHOMN U APYTON JTUTEPATYPOH;
* HEYMEHHE pelIaTh 3a/1a4M, BHIIOJIHATh 3aJaHus B 00ILIEM BU/IE.
Henouyeramu sIBJISIIOTCS:
* HEpalMOHAIbHBIC TPUEMBI BRIYUCIICHUN U TIpeoOpa3oBaHuii;
* HeOpe)XHOE BBINOJIHEHUE 3aMuceil, yepTexeil, cxeM, rpadukos.



Y4eOHo-MeTOAUYECKOE U MATEPHAJTIBHO TEXHMYECKoe o0ecreueHue 00pa3oBaTeJIbHOI0 mpoiecca.

Ne HanmeHnoBaHus 00BEKTOB U CPEJICTB MaTEPUATBHO-TEXHUYECKOTO 00eCTIeUeHHU s

1.

1.1 CraHgapT OCHOBHOTO 00111ero oopa3zoBaHus 1Mo MaTeMaTike (0a30BbIil ypOBCHB)

1.2 [TpumMepHas mporpaMMa OCHOBHOTO 001Iero 0Opa3oBaHus IO MAaTEMaTHKE

1.3 ITporpammbl. Maremaruka: 5 — 11kmaccel / A.I'. Mepamsik, B.b. ITononckuii, M.C. Sxup, E.B.byiiko —M.: Benrana-rpad, 2014.

1.4 Anrebpa: yue6. ais 7 k1. oduieoOpasoBar. yupexaenuii / [A.I'. Mepansk, B.b. ITononckuii, M.C. Skup]. -M.: Benrana-rpad, 2014-
2019.

1.5 Anre0pa: IUaakT. MaTepuanbl s / K., mocoOue Ui ydammxcs oOmeoOpasoBaTenbHbIX opranusanmii /| A.I'. Mep3msik, B.b.
ITononckuit, M.C. Sxup, E.B.byniko —M.: Benrana-rpad, 2014-2019.

1.6 KontponsHo-u3MepuTensubie Matepuaibl. Anaredpa: 7 kiacc / Coct. JI.U. Mapteimosa. —M.: BAKO, 2017

1.7 KommiekT maTepuanoB AJist MOATOTOBKH K TOCYIapCTBEHHOM UTOrOBOM aTecTalluu

1.8 Hayunas, HayuyHO-IONTYIJIsIpHAS, HCTOPUYECKas JTUTEpATypa

1.9 CnpaBoyHble TOCOOMs (SHIMKIIONIECANH, CIIOBApH, COOPHUKH OCHOBHBIX (hOPMYII M T.II.)

1.10 MeTtoauueckue nocoOus A yUuTens

2. NHO®OPMAIIMOHHO-KOMMYHUKATHUBHBIE CPEACTBA

2.1 MynpTuMeaniiHbIe 00yYalonye NporpaMmMbl U 3JEKTPOHHbIE yueOHbIe U3/IaHUS IO OCHOBHBIM pa3JielaM Kypca MaTeMaTUKH

2.2 NHcTpymeHTanbpHas cpenia mo MaTeMaTHKe

3. 9KPAHHO-3BYKOBBIE IIOCOBUSA

3.1 BuneoguibMbl o HCTOPUM pa3BUTHSI MAaTEMaTHKH, MAaTEMAaTUYECKUX UJIEH U METO/IOB

4. TEXHUYECKHUE CPEJACTBA OBYYEHUA

5.1 Kommbrorep

5.5 MynbTUMEIMATIPOEKTOP

5.7 MynbTuMenuiiHas 10cKa




