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IlosicHuTEIbHAS 3aAIUCKA

PaGouasi nporpaMma cocTaBjieHa HA OCHOBAHUU:

e apTopcKoii mporpammsbl A.I'. Mep3sika, B.b. Ilononckoro, M.C. fxup, E.B. Bynko no anredpe
115t 00111€00pa30BaTENbHBIX YUPEKACHUH, KOTOPAsi BXOJUT B €MHBIN peecTp MPUMEPHBIX
OCHOBHBIX 00pa30BaTEIbHBIX MPOTPaAMM;

¢ QyHIaMEHTAIBLHOTO sI/Ipa CoACpIKaHMsI 00IIero oopa3oBaHMs;

e YcTaBa MIKOJIbI ¥ JIOKAIBHEIX akToB OV

¢ Yuebnoro ana MbOY Enmsaposckast OOLL;

¢ Konnenuu pa3Butusi MaremMatudeckoro oopazoBanus B Poccuiickoit @enepanuu ot 10
HOs10ps 2016 1.5

e TpeGoBaHull K pe3ysbTaTaM OCBOCHHSI 00pa30BaTEIbHON POTpaMMbl OCHOBHOT'O OOIIIEro
o0pa3oBaHus, MPEJCTABICHHBIX B (elepaTbHOM roCyIapCTBEHHOM CTaHIapTE OCHOBHOTO
o0uiero 06pa3oBaHus ¢ y4ETOM NMPEEMCTBEHHOCTH C IPUMEPHBIMH ITPOTrPAMMAaMHU TSI
Ha4yaJIbHOTo 00I11ero 00pa3oBaHus 0 MaTEMaTHKE.

O0mas xapakTepucTHKa NPOrpaMMbl

[Tporpamma 1o anredpe cocTaBlieHa Ha OCHOBe DyHTaMEHTAILHOTO SIpa COJICPIKAHUS OCHOBHOTO
obmrero oOpa3oBanus1, TpeOOBaHMIA K pe3yIbTaTaM OCBOCHUS 00pa30BaTEeILHON IPOTrPAMMBI
OCHOBHOTO 00I1Iero 00pa3oBaHusl, MPEACTABICHHBIX B (peIepaTbHOM rOCYAapCTBEHHOM CTaHIapTe
OCHOBHOTO 00111eT0 00pa30BaHus C YIETOM MPEEMCTBEHHOCTH C IIPUMEPHBIMU TIPOTpaMMaMH IS
HavyaJbHOTO 00IIero 00pazoBaHus N0 MaTeMaTHke. B Hell Takke yUUTHIBAIOTCS JOMUHUPYIOIIHE
uaeu u nosoxkenus [IporpamMmel pa3BuTus U GOPMUPOBAHUS YHUBEPCATbHBIX Y4EOHBIX NEHCTBUIN
JUTsl OCHOBHOTO 00111eT0 00pa30oBaHus, KOTOPhIE 00€CIIeunBarOT (hOPMUPOBAHKE POCCUICKON
IpaXXJaHCKOW MACHTUYHOCTH, KOMMYHHUKATUBHBIX Ka4€CTB JIMYHOCTH U CIIOCOOCTBYIOT
(hOopMHUPOBAHHIO KITFOUEBON KOMIETEHIIUU - YMEHUS YUUTHCS.

Kypc anredpsl 7-9 knaccoB siBasieTcs: 6a30BbIM IS MATEMATHYECKOTO 00pa30BaHUs U
Pa3BUTHUS LIKOJILHUKOB. AlreOpandeckue 3HaHUSI 1 YMEHUSI He0OXO0IUMBI [Tl U3YyYEeHUS T€OMETPUU
B 7-9 Kiaccax, areOpbl U Hayan MareMarudeckoro ananmsa B 10-11 kmaccax, a Takxke s
W3YYEHHUS CMEXHBIX IUCIUIUIHH.

[IpakTryeckas 3HAUMMOCTb LIKOJIBHOTO Kypca ajredpsl /-9 KiIacCoB COCTOUT B TOM, UTO
MpeIMETOM €€ U3Y4eHUs SBIISIOTCA KOJMUYECTBEHHBIE OTHOIICHUSI U MPOLIECCH PealbHOTO MUPA,
OTHMCAaHHbIE MAaTEMaTUYECKUMH MOJENIMU. B coBpeMeHHOM 00111ecTBE MaTeMaTuyecKas
MOATOTOBKA HE0OX0IMMa KaxJI0My YelIOBEKY, TaK KaKk MaTeMaTHKa MPUCYTCTBYET BO BceX cdepax
YeII0BEYECKOM eI TeIbHOCTH.

OnHoM M3 OCHOBHBIX IIeJIel N3y4eHUs alreOphl ABIISIETCS Pa3BUTHE MBIILICHUS, IPEXK/IE BCETO
dopmupoBaHue aOCTPaKTHOTO MbIIIICHUS. B mporecce u3ydenus anreOpsl GopMupyercs
JIOTUYECKOE U AITOPUTMHUYECKOE MBILIUICHUE, a TAK)KE TaKUE KaueCTBA MBIIIUICHUS, KaK CUJIa U
rUOKOCTh, KOHCTPYKTUBHOCTh U KPUTUYHOCTD. J{J1s afanTanuu B COBpEeMEHHOM HH(OPMaIlMOHHOM
oO11ecTBe BaXKHBIM (PAaKTOPOM sBJILeTCSA (POPMUPOBAHNE MATEMATUYECKOTO CTHUIISL MBILIUICHHUS,
BKJTIOUaroliee B ce0s MHAYKIUIO U JeAYKIHI0, 0000IeHIe 1 KOHKPETU3ALIUIO, aHAIU3 U CUHTE3,
KJIaCCU(UKAIUIO U CUCTEeMATHU3AIINI0, a0CTparupoOBaHUE U aHAJIOTHIO.

OO6ydeHue anredpe AaéT BOZMOXHOCTH IIKOJbHIUKAM HAYYUThCS MJIAHHUPOBATH CBOIO
NeSITeNbHOCTh, KPUTUYECKH OIIEHUBATH €€, MPUHUMATh CAMOCTOSITENIbHBIE PEIIeHHUs, OTCTAuBATh
CBOM B3TJIAIBI U YOSIKICHHUS.

B mpouiecce nzyueHus anredpsl MIKOJIBHUKH Y4aTCs U3JIaraTh CBOU MBICIH SICHO U
MCYEPIBIBAIOIIE, TPHOOPETAIOT HABBIKK YETKOTO M TPAMOTHOTO BBITIOJTHEHUS MATEMAaTUYECKUX
3amucei, Mpu TOM UCTIIOJIB30BAHUE MATEMATHYECKOTO S3bIKA MMO3BOJISIET PA3BUBATH Y YUAIIUXCS
IPaMOTHYIO YCTHYIO U TUCHbMEHHYIO PEUb.
3HAKOMCTBO C HCTOPHEH pa3BUTHUS aNreOphl Kak HAyKu (GOPMHPYET Y yUalluXcs MpecTaBIeHne 00
anredpe Kak 4acTH 00IIeYeIOBEYeCKON KYIbTYPHI.



3HaYNTEIbHOE BHUMAHHE B U3JI0KEHUU TEOPETHUECKOTO MaTepHraa Kypca yJaesieTcsi ero
MOTHBALIUH, PACKPBITUIO CYTH OCHOBHBIX MOHATUH, UJeH, MeTo10B.. OOyueHHe MoCTpoeHo Ha Oa3e
TEOPHUH Pa3BUBAIOIIETO O0YUYEHUS, YTO JOCTUTACTCS 0COOCHHOCTIMH M3JI0KEHHUS TEOPETUIECKOTO
MaTepHualia ¥ ynpaKHEHHsIMH Ha CpaBHEHUE, aHAJIN3, BBIJICIIEHUE TJIABHOTO , YCTAHOBJICHHE CBSI3€H,,
KIaccudukaiuio, 0600menue u cucremaruzanio. Oco00 aKIEeHTUPYIOTCS COJIEPIKATEIBHOE
PacKpbITHE MAaTEeMaTHYECKUX TOHSATHH, TOJKOBAHUE CYITHOCTH MaTEMaTHYECKIX METOJIOB H
00J1acTH MX MPUMEHEHUS, IEMOHCTPAIHUS BO3MOXHOCTEH MPUMEHEHUS TEOPETUICCKUX 3HAHUH ISt
pereHus pa3Ho0Opa3HBIX 3aa4u MPUKIIATHOTO XapaKTepa, HalpuMep PEIIeHUs TEKCTOBBIX 3a/1a4,
JICHEKHBIX U TPOLICHTHBIX PACYETOB, YMEHHUE MOJIb30BATHCS KOJTMYECTBEHHOW MH(OPMaIUEH,
MPEJCTAaBICHHON B pa3n4yHoil popme, ymMeHue untath rpadpuku. OcozHanue oo1ero,
CYLIECTBEHHOTO SIBJIIETCS OCHOBHOM 0a30i1 1y perieHust ynpaxHeHuil. BaxxHo npuBouTh
JieTabHbIE MOSICHEHUS K PEIICHUIO TUITOBBIX YITPAKHEHUH. DTHM PaCKpPBIBACTCS CYTh METO/IA,
MOJIX0/a, PEJIaraeTcs aTOPUTM WITH IBPUCTHYECKASI CXeMa PEUICHHS yIPaKHEHUN
OIIPEAEIIEHHOTO THIIA.

OO0mas xapakTepucTHKa Kypca ajaredpsl B 7-9 ki1accax

Conepxanue Kypca anzeopwt B 7-9 knaccax npeACTaBICHO B BUJE CIEAYIOMINX Pa3aeyoB:
«Auredpay, «4Yuca0Bble MHOXKECTBA», «DYHKUMW), «IJIeMEHThI NPUKJIATHON MATEeMATUKID,
«AJredpa B MCTOPHYECKOM Pa3BUTHI)

Conepxanue pazzena «Aaredpa» GopMupyeT 3HaHUSI O MATEMATUYECKOM S3BIKE,
HEO0OXO0IUMBIC JUTS PEIICHUS MaTeMaTHIECKUX 3a/1a4, 3a7a4 U3 CMEKHBIX JUCIMILINH, a TAKKe
MpaKTUYECKUX 3a7a4. M3ydyenue matepuana crnoco0cTByeT GOPMUPOBAHUIO Y yHAIIIUXCS
MaTeMaTHYeCKOro anmnapara peleHus 3ajay ¢ MIOMOIbI0 YpaBHEHUN, CUCTEM YPaBHEHUHN U
HEPaBEHCTB.

Martepuan 1aHHOTO pasjiena MpeICTaBjeH B aclekTe, CocoOCTBYIOMEM (GOPMUPOBAHUIO Y
yUaluxcs yMEHHs OJIb30BaThCs anroputMaMu. CyliecTBeHHast poJib MIPU STOM OTBOJIUTCS
Pa3BUTHIO AITOPUTMUYECKOTO MBIIUICHUS — BAXKHOM COCTABIISIIOIIECH HHTEIIEKTYalIbHOTO Pa3BUTHS
YeloBeKa.

ConepmaHI/Ie pasaciia «UncjaoBbIE MHOKECTBA» HaneCJICHO HA MaTEMAaTUYCCKOEC Pa3BUTHUE
ydamuxcs, (bOpMI/IpOBaHI/Ie Y HUX YMEHHUA TOYHO, CKATO U sAICHO HU3JIaraTb MBICJIU B YCTHOﬁ n
MMMChbMEHHOM peun. MaTepHan pasaciia pa3BUBACT IMOHATHE O YHUCIIE, KOTOPOEC CBA3aHO C U3YUCHUEM
HeﬁCTBHTCHBHBIX YHuCCJI.

Lenb cogepxanus pazaena «@yHKIHW» - TOTYYSHHE HIKOJIbHIUKAMH KOHKPETHBIX 3HaHUH O
GYHKIMY KaK BaKHEHIIeH MaTeMaTHUeCKO MOJIeNn AJisl OTMIMCAHUS U UCCIIEAOBAHUS MTPOLIECCOB U
SBJICHUN OKpykaromiero Mupa. COOTBETCTBYIOIIMI ~ MaTepual CocOOCTBYET pa3BUTHIO
BOOOpaKeHHUS U TBOPUYECKUX CIIOCOOHOCTEN ydaluXxcs, yMEHUIO UCIIOIb30BATh Pa3INYHbIC S3BbIKH
MaTeMaTUKH (CIOBECHBIN, CHMBOJIMYECKUH, Tpadudeckuii).

CO,Z[ep)KaHI/IC pasaciia «IJIeMEeHTBI npmc.nazmoﬁ MaTeMaTHKHW PACKPBIBACT IPHUKIAJTHOEC U
MPaKTUICCKOC 3HAYCHUEC MATECMATHKHN B COBPEMECHHOM MHPC. MaTepI/IaJ'I AAaHHOT'O pa3aciia
CHOCO6CTByeT (bOpMHpOBaHI/II-O YMCHUA MMPEACTABIIATh U AHAJIM3UPOBATH PA3JIMYHYIO I/IH(I)OpMaLII/IIO,
MMOHUMAHHUIO BEPOATHOCTHOT'O XapaKTepa pCaJIbHbIX 3aBHCHUMOCTEH.

Paznen «Agaredpa B HCTOPHYECKOM Pa3BUTHW) TpeIHAa3HAYEH Ui (GOPMHUPOBAHUS
MPEJCTaBICHUN O MaTEeMAaTHUKE KaK YaCTH YEJIOBEUECKOU KYJIbTYPBI, U OOIIETro pa3BUTHSA
IIKOJIBHUKOB, CO3/aHUs KYJIbTYPHO-UCTOPUYECKOH Cpe/ibl 00yueHHs.



JII/I‘lHOCTHLIe, METANPEAMETHBIC H NIPCAMETHLIC PE3YJAbTAaThl 0CBOCHUS COACPKaHUSA KypcCa

[Tporpamma no3BosseT JOOUBATHCA CIIEAYIOUIMX PE3YIbTATOB OCBOEHHS 00pa30BaTeIbHON
IIPOrpaMMbl OCHOBHOTO 001IIEr0 00pa3oBaHMsL:

JIUYHOCMHbLE:
® OTBETCTBEHHOI'O OTHOUIEHMS K YYEHHIO, TOTOBHOCTU U CHOCOOHOCTH OOy4aroumiuxcs K
CaMOPAa3BUTHIO U CAMOOOPA30BAHHIO HA OCHOBE MOTHBAIMH K 00YYSHHIO U TIO3HAHUIO;
¢ (dopMupoBaHHS KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIEHHH U COTPYIHHYECTBE CO
CBEpCTHHKAMH, CTapIIUMH ¥  MJIQAIMMH B  00pa3oBaTelbHOMW,  y4eOHO-
HCCIIEI0BATENIbCKOM, TBOPUECKON U APYrUX BUJAX JACSTEIbHOCTH;

® yMEHHS SICHO, TOYHO, IPaMOTHO H3JIaraTb CBOM MBICIIM B YCTHOM M NMUCBMEHHOW pedH,
MIOHMMAaTh CMBICI TIOCTaBJICHHOM 3a/lauM, BBICTPaWBaTh AapryMEHTAlMI0, HPHUBOIUTH
MPUMEPHI U KOHKPETU3UPOBAThH MPUMEPHI;

® [IEPBOHAYAIBHOIO MPEJCTABJICHUS O MAaTeMaTUYECKOW Hayke Kak cdepe denoBedecKou
NeSITeIbHOCTH, 00 3Tanax e€ pa3BUTHS, O €€ 3HAUMMOCTH JJIs Pa3BUTHS LIMBWIN3ALINY,
OCO3HAHHUS BKJIaJla OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOH HayKu, IaTpUOTHU3MA,
yBaxkeHHs Kk OTedecTBy

® KpUTUYHOCTM  MBIIUIEHUS, YMEHHUS  paclo3HaBaTh JIOTUYECKH  HEKOPPEKTHBIE
BBICKa3bIBaHUS, OTIMYATh TUIIOTE3Y OT (PAKTa;

® KpPEaTUBHOCTH MBIIUICHHS, UHUIIMATUBBI, HAaXOJYMBOCTHU, AKTUBHOCTU IpHU pEIICHUU
apupMETHUIECKUX 3a]1aY;

® YyMEHHS KOHTPOJMPOBAaTH MpPOLECC M  pe3yiabTaT Yy4eOHOM  MaTeMaTU4YecKOu
NEeSATENbHOCTH;

e (opmupoBaHus CHOCOOHOCTH K SMOIMOHAJILHOMY BOCHPHUSTHIO MaTeMaTUYECKUX
00BEKTOB, 3aja4, PEIICHUH, PACCYKICHUM

Memanpeomemuule:
® YyMEHHS CaMOCTOSATENbHO OMNpENesiTh IEeIU CBOEro OOydeHHUs, CTaBUTh W
(dbopmynupoBath i ceds HOBBIE 337a4u B yuéOe, pa3BUBAaTh MOTUBHI U HUHTEPECHI

CBOCH TIO3HABATEIILHOM JCATEIBHOCTH;

® CIIOCOOHOCTH CaMOCTOSITEIBHO IUIAHUPOBATh AJTCPHATHBHBIC IMYTH JTOCTH)KCHUS ILENCH,
OCO3HAaHHO BbBIOMpaTh HambOosiee dPGEKTUBHBIE CIOCOOBI pEIICHUS y4eOHBIX U
MO03HABATENbHBIX 33/1aY;

® YMEHWHsI OCYIIECTBIISITh KOHTPOJIb 10 00pa3ily ¥ BHOCUTh HEOOXOIMMbIE KOPPEKTUBBI;

® CIIOCOOHOCTH aJICKBATHO OIICHUBATh MPABUIILHOCTh MIIM OIIMOOYHOCTH BBITIOJHECHUS YIeOHOU
3aauu, €€ 00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIC BO3MOXHOCTH €€ peIleHUS;

® YMCHHS YCTaHABIUBATh MPUYNHHO-CIICJCTBEHHBIC CBSI3U; CTPOUTH JIOTUYECKUE PACCYKIICHHS,
YMO3aKITIOUYCHUS (MHYKTHBHBIC, JICAYKTHBHBIC U [0 aHAJIOTHUHN) U BBIBOJIBI;

® YMCHHS CO3/aBaTh, NPHUMEHATh U NPeoOPa30BbIBATH 3HAKOBO-CUMBOJHMUYECKUE CPEICTBA,
MOJIENTH M CXEMBI JUI PelleHusl ydeOHbIX U TO3HABATENbHBIX 3a71a4;

® pPa3BUTHS CIOCOOHOCTH OPraHHU30BBIBATH Y4eOHOE COTPYAHHYECTBO K COBMECTHYIO
JeSITENLHOCTh C YYUTETIEM U CBEPCTHUKAMU: OINPENEeNsITh IeNIU, paclpeAensiTh GYHKIUN U
pOJIM YYaCTHUKOB, B3aUMOJICHCTBOBATh M HAXOIUTh OOIIME CHOCOOBI PabOThI, YMEHHS
paboTaTh B TpyIIe: HAaXOAWTh OOIIee pelleHue U pa3pemaTbh KOH(DIUKTHI HAa OCHOBE
COTJIaCOBAaHWsl TMO3MLIMKA M Y4€Ta MHTEPECOB; CIYIIaTh MapTHEPA; (QOPMYyIHUPOBATH,
apryMEeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

e dopMupoBaHus y4eOHON U  OOIIEMONB30BATEIHCKOM KOMIIETEHTHOCTH B  00JacTH
WCIIOJIb30BaHUS UH(OPMAIIMOHHO -KOMMYHUKAIIMOHHBIX TEXHOJIOTHiA (MKT-
KOMITETEHTHOCTEH);



NEPBOHAYAIBHOTO TMpEACTaBICHUA 00 UAEIX H O MEeToJaX MaTeMaThKh Kak o0
YHUBEPCAIBHOM SI3bIKE HAYKU U TEXHUKH;

pa3BUTHS CIIOCOOHOCTH BHJIETh MAaTEMAaTUYEeCKyIO 3afady B JAPYIMX AWCHUIUIMHAX, B
OKpYKaroLEen KU3HHU;

YMEHHUSI HAaXOJUTh B PA3JIMYHBIX MCTOYHMKAX HWH(GOPMALUIO, HEOOXOIUMYIO JJISi PEHICHHUS
MaTeMaTHYECKUX MPOOIeM, U MPEJCTABIATH €€ B MOHATHOW (opMe; MPUHUMATh PEUICHUE B
YCIIOBUSIX HEMOJHOM U N30bITOYHOMN, TOYHOM U BEPOSITHOCTHOW MH(OPMaLINK;

YMEHHSI TOHMMaThb M HCIOJb30BaTh MaTEMATUYECKHE CPEICTBA HAIISIIHOCTH (PUCYHKH,
YepTEekKH, CXEMBI U JIp.) Ul WIUTFOCTPALIUH, HHTEPIIPETALIUH, apTyMEHTALUY;

YMEHUS BBIIBUTATh TUTIOTE3bI TP PEUICHUU YUEOHBIX 337a4 M MOHUMaHUS HE0OXOAUMOCTH
HX IPOBEPKU;

IIOHUMAaHHs CYIIHOCTH QJITOPUTMHYECKMX TNPEANUCAHUA W YMEHUs JCWCTBOBaTbh B
COOTBETCTBUU C IPEIJIOKEHHBIM AITOPUTMOM;

YMEHHSI CAMOCTOSITETIbHO CTaBUTh 1I€JIM, BHIOMpPATh M CO3/1aBaTh JITOPUTMBI JJIS PELICHUS
y4eOHBIX MaTeMaTUYECKUX MPOOIIEM;

npeomemmole:

1)oco3HaHue 3HAYECHUST MATEMATHKH IS TOBCEHEBHOM KU3HU UEIIOBEKA,;
2)npeAcTaBiIeHUs] O MaTeMaTHYECKON HayKe Kak cepe MaTeMaTUuecKol NesTelbHOCTH, 00
JTanax e€ pa3BUTHS, O €€ 3HAYMMOCTH ISl PA3BUTHS [IMBUJIH3AIINN;
3)ymeHus paboTaTh ¢ MATEMATHYECKHUM TEKCTOM (CTPYKTYPUPOBAHHUE, H3BICUCHUE
Heo0xo 1Mo nH(popMaLuK), TOYHO ¥ TPAMOTHO BBIPaXKaTh CBOU MBICIIU B YCTHOM U
MMCbMEHHOM pedr, IpUMEHsII MaTeMaTHUECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, UC-
M0JIb30BaTh Pa3IMYHBIC A3bIKM MAaTEMATHKU (CIOBECHBIHN, CHMBOJMYECKHM, rpaduyeckuil),
Pa3BUTHS CITIOCOOHOCTH 0OOCHOBBIBATH CYXKICHUS, TPOBOIUTH KiIacCU(PHUKAIINIO;
4)BnageHusi 0a30BbIM MOHATUHHBIM amlmapaToM: UMETh IMpPEJICTaBIeHHE O 4Yucie, IpooH,
MPOIIEHTaX, 00 OCHOBHBIX T€OMETPUUECKUX 0OBEKTaX (TOYKA, psMas, JOMaHasi, yroJi, MHO-
TOYrOJIbHUK, MHOTOTPAaHHHUK, KpPYT, OKPYXKHOCThb, Imap, cdepa u 1mp.), (GOpMHPOBAHUS
MPEJICTAaBICHUM O CTAaTHCTUYECKUX 3aKOHOMEPHOCTSIX B pEalbHOM MHUpPE M Pa3iIHuHBIX
crocobax X U3y4eHus;
5)mpakTHUecKd 3HAYUMble MaTeMaTUYeCKUE YMEHHUS M HaBbIKM, WX IPUMEHEHHE K
PELICHHUIO MaTeMaTHYECKIX U HEMaTeMaTUYeCKUX 3aJ1ad, MPeoararoe yMeHus:

BBITIOJIHATh BBIYKMCIICHUSI C HATYPaJbHBIMH YHCIAaMH, OOBIKHOBEHHBIMH M AECATUYHBIMU
JIPOOSIMU TOJIOKUTEIIBHBIMUA U OTPULIATEIbHBIMU YU CIIAMU;

pelaTh TeKCTOBBIC 33]a4i apU(PMETHUECKUM CIIOCOOOM U C MMOMOIIBI0 YPaBHEHUM;

n300paxaTh (GUTyphl HA MJIOCKOCTH;

HCII0JIb30BAaTh T€OMETPUUYECKUH «SI3BIK» JJIsl OMMCAHUS MIPEAMETOB OKPYKAIOIIET0 MUPA;
U3MEPSATH JIUHBI OTPE3KOB, BETUYHUHBI YTJIOB, BBIYUCIIATH IUIOMIAAH U 00BEMBI Uryp

pacrno3HaBaTh U U300pakaTh paBHbIE U CUMMETPUYHbBIE QUTYPHI;

MPOBOJUTH HECJIOXHBbIE TPAKTUYECKUE BBIYUCIEHUS C TMPOILIEHTAMH, HCIOJIb30BaTh
MPUKUJIKY U OLIEHKY; BBIIOJIHATH HEOOXOIMMbIE H3MEPEHMUS;

UCMOJb30BaTh OYKBEHHYIO CHUMBOJIMKY JUId 3alucu OOIIMX YTBEpXKAECHUH, Gopmyi,
BBIpaXKCHUH, YpaBHEHHUI;

CTPOUTh Ha KOOPJIMHATHOW IIOCKOCTH TOYKM MO 33aJaHHBIM KOOpPAMHATaM, ONPEAEIAThH
KOOpAMHATHI TOYEK;
YUTaTh U MCIOJIb30BaTh MH(POPMALMIO, MPEICTABICHHYI0 B BHJE TaOJMIbI, JAUArpaMMbl
(cronbuaToit MM KPyroBoii), B TpadMuecKoM BU/IE;

pemaTh NpocTeiine KoOMOMHATOPHbIE 33Jaul Tepe0OpOM BO3MOXKHBIX BAPHAHTOB.



Mecrto Kypca aaredpsl B y4eOHOM ILIaHe.

ba3ucHpIil yueOHbIH TU1aH HAa U3y4YeHHe aareOpsl B 7-9 Kilaccax OCHOBHOM IIKOJIBI OTBOJAUT 3

y4eOHBIX Yaca B HEJIEIIO B TEUCHHE KaXI0T0 roja ooyueHus, scero 306 dacos.

1.

IlnanupyemMble pe3vbTaThl H3VUEHHS AJIreopbl B 7-9 Kiaaccax

Auaredpanyeckue BbIpaKeHHs

Bbmycmum Haywumca:

OTIEpUPOBATh MOHATUSIMHU «TOXKIECTBOY, «TOXKIECTBEHHBIE TPEOOPa30BaHUM», PEIIaTh
3aJauy, coAeprKalire OyKBEHHbIE TaHHbIE, padoTaTh ¢ (POPMYIaMU;

ONIEPUPOBATH ITOHATUEM KBAJPATHOTO KOPHS, IPUMEHSTH €r0 B BBIYUCIICHUAX;

BBITNIOJIHATH IPE0OPA30BaHUs BBIPAXKEHNUN, COJIEPKAIINX CTETIEHU C LEIbIMU MOKa3aTeIsIMu
Y KBaJJpaTHbIEC KOPHU;

BBITNIOJIHATH TOXAECTBEHHbIE MPE0Opa30BaHMsl pallMOHAJIbHBIX BHIPAKEHUN HAa OCHOBE
MpaBWJI JEHCTBUI HAaJl MHOTOUIEHAMH U aJlreOpandyeckKuMu Jpo0simu;

BBITIOJIHATH PA3JI0KEHNE MHOTOWICHOB HA MHOKHUTEIIH.

BblnyCKHllK noJiyuum 603MONHCHOCHLb:

2.

BBITIOJIHUTH MHOTOLIIArOBbIE MTPE0Opa30BaHUs PAIIMOHANBHBIX BRIPAXKEHUI, TPUMEHSIS
LIIMPOKUN BBIOOP CITOCOOOB U MPUEMOB;
IIPUMEHSATh TOKJECTBEHHBIE IIPe00pa30BaHysl Ul PELICHH 3a4a4 U3 Pa3IMUHbIX Pa3/ieioB

Kypca.

YpaBHeHust

Boinycknuk naywumcea:

pelaTh OCHOBHBIE BU/IbI PAIIMOHAIILHBIX YPABHEHHM ¢ OJIHOM MepEMEHHOM, CUCTEMBI IBYX
ypaBHEHUH C ABYMS IEPEMEHHBIMU;

MMOHMMATh YPaBHEHHUE KaK BaKHEHIITYI0 MAaTEMAaTHUECKYIO MOAETIbJISL ONTUCAHUS U U3YUEHUS
pa3HooOpa3HbIX pealbHbIX CUTYAIUH, peniaTh TEKCTOBBIE 3a/1a4H anreOpanuecKum
METO/IOM;

MIPUMEHSTH rpaguuecKkue MpeICTaBIeHUs sl UCCIeI0BaHus ypaBHEHUH, UCCIeI0BaHUS U
pELIeHUs CUCTEM YpPaBHEHUN C ABYMS IEPEMEHHBIMHU.

BblnyCKHuK noayuum 603MOHCHOCHIb:

OBnajeTs cuenyaIbHbBIMK IPUEMaMH pEIICHHs] YPaBHEHHUH U CUCTEM YpaBHEHMI; YBEPEHHO
NPUMEHATH almnapar ypaBHEeHHUH JUTS PelIeHHs pa3HOOOpa3HbIX 3a/1ad U3 MaTeMaTHKH,
CMEXHBIX NPEIMETOB, TPAKTHKH;

[IpumensTh rpaduyeckre NpeacTaBICHUs A UCCIEOBAHUS YpaBHEHUH, CUCTEM
ypaBHEHUH, cofiepKalnx OyKBeHHbIE KOI(PPHUIIMEHTHI.

HepaBencrBa

Bbll’lyCKHllK Haydyumcs:

IloHuMmaTth TCPMHUHOJIOTUIO U CUMBOJIUKY, CBA3AHHYIO C OTHOIICHUCM HEPABCHCTBA,
CBOMCTBA YHMCJIOBBIX HCPABCHCTB,

Pemiate nuHeliHbIC HCPaBCHCTBA C OJIHOH nepeMeHHoﬁ " UX CUCTCMBI; pCIIATh KBAAPATHLIC
HCPAaBCHCTB C OHOpOfI Ha rpa(bnqecm/le MMPpEACTaBJICHU,

HpI/IMeHHTB armapaTt HEPaBCHCTB UIA PCHICHUS 3aia4 U3 PA3JIMYHBIX pa3JICJIOB Kypca.



BoinyckHuK nonyuyum 603M0MCHOCHIb:

e OBgianerh pa3IUYHBIMU IPUEMAMU JI0KA3aTEIbCTBA HEPABEHCTB; YBEPEHHO IPUMEHSTH
anmapar HepaBEeHCTB JUIS PelIeHUs Pa3HOOOPa3HbIX MaTEMaTHYECKHX 3a/1a4, 3a/1a4 U3
CMEXHBIX IPEIMETOB U MPAKTUKH;

e [IpumensaTs rpaduveckre MpeACTaBICHUS IS HCCIEI0BAHUS HEPABEHCTB, COACPIKAIIINX
OykBeHHBIE KOY(D(DUITUECHTBI.

4. YucjaoBble MHOKECTBA

Buinycknuk nayuumcs:

e [loHUMaTh TEPMHUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C TIOHATHEM MHOXKECTBA, BBHIIOJIHITh
oTiepaIy Ha/l MHOXXECTBAMH,

e licnonb30BaTh HAYAJIbHBIC TTPEICTABJICHHS O MHOXKECTBE JEHCTBUTEIBHBIX YUCE.

Boinycknuk nonyuyum 603M0MCHOCHb:
e Pa3BuBaTh NpeAcCTaBICHNE O MHOKECTBAX;
e Pa3BuBaTh npeACTaBICHNE O YHCIIEC U YACIOBBIX CUCTEMAaX OT HATYPAIBHBIX YHCEN JI0
JEWCTBUTENFHBIX; O POJIM BRIYHUCIICHUH B IPAKTHKE;
e Pa3BuTh M yriryOUTh 3HAHUS O IECSITUYHON 3aIMCH ICHCTBUTEIBHBIX YHCEN(TICPUOITUECKIE
U HENepUoaAuYecKue Apoou).

5. DyHKHUM

Boinycknuk naywumcen:

e [loHumaTh 1 UCTIONIB30BATh (PYHKIIMOHANIbHBIE MOHATHS SI3bIKa (TEPMUHBI, CHMBOJIMYECKHE
0003HaYCHHS);

e CrpouTth rpaduKu dJIEMEHTAPHBIX (DYHKIIHI, HCCIIEIOBATh CBOMCTBA YMCIIOBBIX (DYHKITUN Ha
OCHOBE M3YUEHUS MOBEICHUS UX TPaPUKOB;

e [lonumaTh QYHKIHIO KaK BaXKHEHIIIYIO MATEMAaTUYECKYIO MOJIEIIb [T ONIMCAHUS TIPOIIECCOB
U SIBJICHUH OKPYXAIOIIETr0 MUPa, MPUMEHATh (YHKIIMOHATBHBIN S3bIK JJIs OMIUCAHUS U
WCCIIeIOBAHUS 3aBUCUMOCTEN MEX 1y PU3NUECKUMU BEIMYUHAMM;

e [loHumaTh U UCIIOJIB30BATH SA3BIK MOCIEIOBATEIHLHOCTEHN (TEPMUHBI, CHUMBOJIHUYECKHE
0003HAYCHHS)

e [Ipumensts GopMyibl, CBA3aHHBIE C apU(IMETHUECKOH U reOMETPUUYECKON POTPECCUsIMH,
W anmnapar, cGopMHUpPOBaHHBINA MPU U3YUYEHUHU APYTUX PA3IENIOB Kypca, K PELICHHIO 3ajad,
B TOM UYHUCJI€ C KOHTEKCTOM U3 PEaIbHOM JKU3HH.

BuinyckHuk noayuum 603moxcHocmb:

e IIpoBoaUTH HCCIIEOBAHUS, CBA3aHHBIE C U3YYEHUEM CBOMCTB (DYHKIIMH, B TOM UHUCIIE C
HCIOJIb30BAHNEM KOMIIBIOTEPA; Ha OCHOBE Ipa)uKOB U3yUEHHBIX (PYHKIUI cTpOUTH OoJiee
CIIOKHBIE TpauKH (KycOUHO-3a/laHHbIE, C BBIKOJIOTHIMU TOUKAMH U T.II. );

e lcnonp3oBaTh GYHKIMOHAIbHbIE IIPEJICTABICHUST M CBOMCTBA (DYHKLIUU PELICHUs
MaTeMaTHYECKHX 3a7a4 U3 Pa3IMYHbIX Pa3/IeIoB Kypca;

e Pemars KOMOMHMPOBAHHBIE 337]aYH C IPUMEHEHHEM (GOPMYJT N-TO WieHAa U CYMMBbI IIEPBBIX
N YWICHOB apU(PMETUUECKOI U TeOMETPUUECKON IPOTPEeCCHil, MpUMEHSsS IPH ITOM armapar
YpaBHEHUI U HEPABEHCTB;

e [loHuMaTh apUPMETHUECKYIO U TEOMETPUUECKYIO MPOrPECCHH KaK (PYHKIIMM HATYpaIbHOTO
apryMeHTa; CBS3bIBATh apU(PMETHUECKYIO IPOTPECCUIO C TUHEHHBIM POCTOM,
TFEOMETPUUECKYIO - C OKCIIOHEHIIMAIBHBIM POCTOM.



6. DJeMeHTbI npmc.nam{oii MaTEeMaTHKH

Buvinycknuk nayuumcea:

Hcnonws3oBath B X0JI€ pelIeHUs 3a/1a4 dJIEMEHTapHbIE MTPEACTABJICHUS, CBSI3aHHBIC C
MPUOIMKEHHBIMU 3HAYCHUSIMU BEJTMYNH;

Hcnonws3oBarh npocTeime crnocoObl MPeICTaBICHUs U aHANIN3a CTATUCTUYECKUX JaHHBIX;
HaxonuTh OTHOCHTEIBHYIO YaCTOTY U BEPOSTHOCTH CITYJaHOTO COOBITHS;

Pemath koMOMHATOpPHBIC 3371291 HA HAXOKICHHUE YMCIa 00BEKTOB MJIM KOMOWHAITHIA.

Bbmycmum nojiyuum 603MOHCHOCHLIb:

[ToHATH, YTO YMCIIOBBIE JAHHBIE, KOTOPbIE UCTIONB3YIOTCS AJIs XapaKTEPUCTUKH 00BEKTOB
OKPY’KaIOILIET0 MUPA, SIBJIAIOTCS IPEUMYIIIECTBEHHO NPUOIMKEHHBIMHU, YTO TI0 3aIIUCH
NpUOIMKEHHBIX 3HAYEHUH, co/lepKaluxcs B MHPOPMAIIMOHHBIX HICTOYHUKAX, MOKHO
CYIUTh O MOTPEIIHOCTH MPUOIMKEHHUS;

[ToHATH, YTO MOTPEIIHOCTH pe3ybTaTa BBIYUCIECHUHN JOJKHA OBITh COM3MEpPUMA C
MTOTPEIIHOCTBIO UCXOIHBIX JaHHBIX;

[IproOpectr nepBoHaYaIbHBIN ONBIT OpraHU3alMK cOOpa JaHHBIX IPU MTPOBEICHUH OIIpoca
0OLIECTBEHHOT'O MHEHUS, OCYLIECTBIISTh UX aHAJIU3, IPEJCTABIIATh PE3YIbTaThl OMPOCaA B
BH/JIE TaOIHIIBI, AUATPAMMBI;

[IproOpecTy ONBIT MPOBEACHUS CIYyYalHBIX SIKCIIEPUMEHTOB, B TOM YHCIIE C TIOMOIIBIO
KOMIIBIOTEPHOTO MOJIETIUPOBAHUS, HHTEPIPETALNN UX PE3YIbTaTOB; HAYYUTHCSI HEKOTOPHIM
CHeIHaIbHBIM MpUEMaM perieHHs] KOMOMHATOPHBIX 3a/1ad.



Coaep:kaHue Kypca ajreopbl 7-9 KjiaccoB

Aﬂreﬁpanqecmle BbIPAKCHUSA

BripakeHue ¢ nepeMeHHbIMU. 3HAUE€HUE BBIPKEHUSI C IEPEMEHHBIMU. [lonycTHMbIE 3HAaUEHUS
nepeMeHHbIX. ToxnecTBo. ToxkaecTBeHHBIE MPe0Opa30BaHUS ANTeOpPanIeCKUX BHIPAKCHHIA.
JlokazaTeabCTBO TOX/ICCTB.

CreneHsp ¢ HaTypalbHBIM IIOKa3aTesieM U e€ cBoiicTBa. OnHoueHbl. O JHOUWIEH CTaHAapTHOIO
Buja. Crenenb ogHowIeHa. MHorowieHsl. MHOrousneH cranaapTHoro Buja. CTeneHb MHOTOWIEHA.
CrnosxeHue, BBIMUTAaHUE U YMHO’KEHUE MHOTOWIEHOB. POpMYJIbl COKPAILIEHHOTO YMHOKEHUS:
KBaJpaT CyMMBbI M KBAaJIpaT Pa3HOCTH JIBYX BBIPAKECHUH, IPOU3BEACHUE CYMMBI U PA3HOCTH JBYX
BbIpakeHul. Pa3noxkeHne MHOTO4JIeHa HA MHOKUTENH. BolHeceHne MHOXKUTENS 3a CKOOKH. MeToJ
rpynnupoBKU. Pa3HOCTh KBajpaToB ABYX BbIpakeHUH. CyMMa U pa3HOCTh KyOOB JIBYX BbIpaXKEHHII.
KBanparuslit Tpéxunen. Kopens kBagpaTtHoro TpéxuneHa. CBONCTBA KBaJpaTHOTO TPEXUJICHA.
PasnoxeHne KBagpaTHOro TpEXUIEHA HA MHOKHUTEIN

Panmonaneubie Beipakenus. Llensie Beipaxkenus. J[poOHbie BeipakeHus. ParmonanbHast 1po0Os.
OcHOBHOE CBOMCTBO parnMoHanbHOM apoou. CrokeHue, BRIYNTaHUEe, YMHOXKCHUE U JICTICHHE
panoHaNBHBIX ApoOeii. Bo3Benenune pannoHanbHOU IpOOH B CTeNeHb. TOXKIECTBEHHbIE
npeoOpa3oBaHus palIMOHATBHBIX BEIpakeHU. CTENeHb C IENIBIM MTOKa3aTesieM U €€ CBOWCTBA.

KBanparusie kopHU. ApudmMernyeckuii KBaapaTHbIN KOpEHb U €ro cBOoICcTBa. ToXIeCTBEHHbIE
npeoOpa3oBaHMsl BEIPAKEHUH, CoJepKalIUX KBaJApaTHbIE KOPHHU.

YpaBHeHust

YpaBHeHue ¢ oHOM niepeMeHHoi. Kopenb ypaBHeHuss. PaBHocuibHbIE ypaBHeHHs. (CBOMCTBa
YpaBHEHUH € OJHOUM NMEPEMEHHOM. YpaBHEHHE KaK MaTEMAaTHYECKasi MOJENb PEaIbHOM CUTYyAIUH.
JIuneitnoe ypaBHenue. KBampatHoe ypaBHeHue. DopMyiia KOpHEN KBAIpaTHOTO YpaBHEHUS.
Teopema Buera. PartnonansHbie ypaBHEHUs. PelieHre paBHOCUITbHBIX YPAaBHEHUN, CBOSIIUXCS K

JUHEIHHBIM WIK KBaJIpaTHBIM YpaBHEHUSAM. PellieHne TEeKCTOBBIX 3a/1a4 C MOMOIIBIO
paIOHATIbHBIX YPABHEHUIH.
VYpaBHeHue ¢ AByMs nepeMeHHbIMU. [ paduk ypaBHeHUs ¢ ABYMs IepeMEeHHbIMU. JIuHeiiHoe
ypaBHEHHUE C JIBYMS IIEpEMEHHBIMH U €ro rpaduk.
Cucrembl ypaBHEHUH € ABYMS IepeMeHHbIMU. ['paduueckuii MeTo ] pelieHrs CUCTEMbI
YpaBHEHUU C JABYMSI TIepeMEHHBIMH. PelieHue cucteM ypaBHEHH METOI0M MOJCTAHOBKH U
cnoxeHud. Cucrema JAByX ypaBHEHHH C IByMsl IEPEMEHHBIMU KaK MOJEJIb PealbHOW CUTYalLNH.

HepagBencrBa

Yucnossie HCPAaBCHCTBA U UX cBoiicTBa. CloKeHHe U YMHOKCHHEC YUCIIOBBIX HCPABCHCTB.
OI_[eHI/IBaHI/IC 3HAYCHH BBIPpAKCHUA. HepaBeHCTBO C O,Z[HOI>'I nepeMeHHoﬁ. PaBHOCHIBEHEIE
HCEpPAaBCHCTBA. YucaoBeie MMPOMCIKYTKHU. JInHeiiHbIe U KBaJApAaTHBIC HEPABCHCTBA C OJIHOH
nepeMeHHoﬁ. Cucrtembl HCPAaBCHCTB C OJIHOH HepeMeHHOﬁ.

YucaoBbie MHOKECTBA

MHOeCTBO U €ro 31eMeHThI. CrocoObl 3aJlaHus MHOKeCTBa. PaBHBIE MHOKECTBA. HYCTOG
MHOeCTBO. [loaMHOXKECTBO. OHCpaLII/II/I HaJa MHOXCCTBaMU I/IHJ'IIOCTpaLII/IH COOTHOIIICHUI MCKAY
MHOKCCTBaMU C MIOMOIIBIO JUarpamMm 317mepa. MHoxecTBa HaTypaJIbHBIX, LCIIbIX, PATHOHAIIbHBIX
yucell. ParroHaibHOE YHCI0 KaK IlpO6B Buaa % , [I€ M- ONEJI0C YUCII0, a N —HATYypPaAJIbHOC, U KaK
OcCcKOHEUHas nepuoanudeCckad acCAaTuIHas Ilp06b. HpCI[CTaBHeHI/Ie 00 HppallMOHAJILHOM YHCJIC.
MHOXeCTBO JIeiICTBUTEIIBHBIX YHCE]. HpCILCTaBJIeHI/Ie JIECTBUTEIIFHOIO YHCJIa B BUJIE



0eCKOHEYHOM HEMEePHOJMUECKON AecATHUHON apobu CpaBHEHHE AEWCTBUTENBHBIX Yrcen. CBs3b
Mexay MHoxkecTBamu N. Z. Q.

D yHKUUH

Yucnoevie hynkyuu

OyHKIMOHAIBHBIE 3aBUCUMOCTH MeX 1y BennuuHaMmu. [lonstie Gpynkunn . OyHKIus Kak
MaTeMaTH4ecKasi MOJIeJIb peabHOro nporecca. O0macTs onpeneneHus 1 001acTb 3HaYEHUH
¢bynkuuu. CiocoOsl 3aganus ¢pynkuun. ['paduk pynkuuu. [loctpoenue rpadukoB QyHKIHIA ¢
noMo1bIo ipeoOpazoBanuii puryp. Hymm dynaxum. [TpomexyTkn 3HaKOTIOCTOSIHCTBA (DYHKIIMH.
[TpomexxyTKH BO3pacTaHUs U IPOMEKYTKU yOBIBaHUS (DYHKITHH.

Jluneitnast pyHkuus, oOpaTHas MPONOPLUOHATIBHOCTD, KBaApaTHuHas (QyHKIMS, QYHKUIUS Y

= /X , UX CBOMCTBA U rpapUKH.

Yucnoevle nocnedosamenvHocmu

ITonsiTre yncnoBOM MociienoBaTebHOCTH. KoHeuHble 1 OECKOHEUYHEIE
nocyenoBareabHoCcTU. CrocoObl 3ajaHusl TOCIIEN0BaTENbHOCTU. ApudMerndeckas 1
reoMerpuueckas nporpeccuu. CBoiicTBa WwieHOB apu(PMETHUYECKON U TeOMeTpUUECKOM
nporpeccuit. ®opmyiibl 001IeTO YIeHa apuPMETHUECKO U T€OMETPHUUECKON MPOTPECCHIA.
®opMmysbl CyMMBI N —IEPBBIX YWIEHOB apu(PMETHUECKOI U reoMeTpuueckoit nporpeccuit. Cymma
OECKOHEYHOM TeoMeTpUUECKOM porpeccuH, y Kotopoii |q| < 1. IlpeacraBinenne 6eCKOHEUHOM
MEePUOIUYECKON AeCATUYHON ApoOU B BUJIE OOBIKHOBEHHO IpOOH.

JJieMeHThI NPUKJIATHOH MaTeMATHKHU

Marematuueckoe moaenupoBanue. [IporeHTHbIe pacué€Tbl. @opmysia CI0KHBIX MPOLIEHTOB.
[TpubmmkEénnble BoIuucieHus. AOCOJIIOTHAs U OTHOCUTeINbHAs norpemHocTd. OCHOBHBIE NPaBUIIa
KOMOMHATOpUKHA. YacToTa ¥ BEPOATHOCTH CITyJaitHOTO coObITHA. Kiaccuueckoe onpesenenue
BeposiTHOCTH. HawanbHblie cBeieHus o ctaTucTuke. [IpencraBienue TaHHBIX B BUAE TaOIuIl,
KpPYTOBBIX M CTOJIOYATHIX quarpamm, rpagukoB. CTaTUCTHUYECKHUE XapaKTEPUCTUKH COBOKYITHOCTHU
JTAHHBIX: Cpe/Hee 3HaYeHHe, MOJa, pa3Max, MeJHaHa BbIOOPKH.

AJuiredpa B HCTOPHYECKOM Pa3BUTHH.

3aposxJieHue anreOpbl, KHUTa O BOCCTAHOBJIGHUH U MPOTUBOIIOCTABIEHNU MyxaMMea ajb-
Xopesmu. Uctopus hopMupoBanusi MaTeMaTH4eCKOTO si3bika. Kak 3aponauiach uaest KOOpAUHAT.
OTtkpbiTHE UppalMoHaibHOCTU. W3 HcTOprr BOZHUKHOBEHUS (GOpMYI AJisl pelIeHUsl ypaBHEHUH 3 -
i u 4-i1 creneneit. Vcropus pa3sutus nouarust Gynkuuu. Kak 3apoaumnach Teopus
BeposiTHOCTe. Uncna ®dubonauuu. 3amaya JI.IIuzanckoro (PuboHayuM) O KPOIUKAX.
JI.® Maruuukwuii. [1.JI.Ye6bimes. H.W.Jlob6aueBckuii. B.S.bynskoBckuii. A.H.Kommoropos.
®.Buer. [1.depma. P.Jexapr. H.Tapranes. .Kapmnano. H.AGens. b.Ilackane. JI.ITuzanckuii.
K.T"aycc.



HpaKTH‘leCKaﬂ YacTb NporpaMmal

KoauuecTBoO KOHTPOJIbHBIX paﬁoT B 7 kiacce:

I'naBa 1. JIuneitHoe ypaBHEHUE C OJTHOU

1 . KonTtponsnas padota Ne 1
epeMEHHO M
Kontponpnas pabora Ne 2
KontposapHas padota Ne 3
2 I'maBa 2. [lenbie BbIpaKeHHUS. P P
Kontponsnas padota Ne 4
Konrtponbnas pabora Ne 5
3 I'maBa 3. @yHKIMH. KontpoabHas pabora Ne 6
I'naBa 4. Cuctembl TUHEHHBIX YPaBHEHHUH C
4 P KontponrHnas padora Ne 7
JIBYMSI TIEPEMEHHBIMH.
5 [ToBTOpEHUE U cucTemMaTH3aus yaeOHOTo Kontponbnas padora Ne 8
Marepuania. (uToroBas)
KosmmuecTBO KOHTPOJIBLHBIX padoT B 8 Kiacce:
KonTponsnast pabora Ne 1
1 I'maBa 1. PannoHaneHbIe BBIpaXXEHUS KonTponbHas padorta Ne 2
KonTponbnas pabora Ne 3
I'maBa 2. KBagpaTHbie KOpHHU.
2 - P p Kontposbnas padota Ne 4
JleiicTBUTENbHBIE YHUCIIA.
KonTponsnast pabora Ne 5
3 I'maBa 3. KBagpaTHbie ypaBHEHUS. D P
Kontposbhas padota Ne 6
4 [ToBTOpEHME M cUcTeMaTU3alUsI Y4eOHOTO Kontposbnas padota Ne 7
Marepuana. (uToromas).
KosuvecTBO KOHTPOJIBLHBIX padoT B 9 Ki1acce:
1 I'naBa 1. HepaBeHncrna. KontpospHas pabota No 1
KonTponbnas padorta Ne 2
2 I'maBa 2. KBagpatuunas GyHKIms. D D
Kontposbnas padora No 3
3 I'maBa 3. DnmeMeHThI TpukiIagHol MateMaTuku | KoHTposbHas padoTta Ne 4
4 I'naBa 4. YncnoBble NOCIEI0BATEIBHOCTH. KonTponsnas pabora Ne 5
5 [ToBTOpEHUE U cucTeMaTH3aIUs y4eOHOTO KonTponbnas padorta Ne 6

MaTcpuraja.

(uToroBas)




OcCHOBHbIE TE€XHOJIOTHH

C uenpto obecrieueHust dPGEKTUBHOCTH U PE3yIbTATUBHOCTH Y4€OHOTO Mmporiecca
WCTOJB3YIOTCS pa3IMYHbIC TEXHOJIOTUU O0ydeHUS.

I'maBHOM 3aaueli UCIIOJIB30BAHUS HOBBIX TEXHOJIOTHM ABIISIETCS PACILIUPEHUE
MHTEJJIEKTYaJIbHBIX BO3MOKHOCTEN uesioBeka. Bee ucnosnp3yemble TEXHOJIOTMH HaIlPaBIEHbI Ha
cOoXpaHeHHe (PU3NIECKOTO, ICUXUIECKOTO U HPABCTBEHHOTO 3/I0POBbS KAXKIOTO YYCHHKA.

Ha YPOKaAx ucnojib3yromcs 3,1€mMeHn bl cne()yiomux mexHo102uilL:

IIpo6s1emHOe 00yueHne

Cosznmanue B y9eOHOM JISATSIILHOCTH MTPOOIEMHBIX CUTYAITUH U OPTaHU3aIHs AKTHBHON
CaMOCTOSITEIIBHOM EATEITPHOCTH YUAITUXCS 110 UX Pa3PEIICHHIO, B PE3YJIbTATE YEro MPOUCXOTUT
TBOPYCCKOC OBJIAACHHUC 3HAHUAMU, YMCHUAMU, HABbIKAMHU, PA3BUBAIOTCSA MBICIIMTCIIBHBIC
CIOCOOHOCTH.

NuauBuayajibHo-pa3BuBaloiiee o0yyeHue
3HaKOMCTBO C HOBBIMU METOJAMH MBICIUTENBHOMN EATEIbHOCTH MPU PELICHUH TBOPUYECKUX
3aJlaHUM C yepTekaMu, TEXHOJOTHYECKUMH KapTaMH B MHIUBUTyalbHOM MOPSJIKE

Pa3HoypoBHeBoe 00yuyeHMe

VY yuurens nosiBisieTcs BO3MOKHOCTh IIOMOTaTh CIabOMy, YIENSITh BHUMAaHHE CUIbHOMY,
peauzyeTcsl JKeJaHHe CUIIbHBIX yJalluxcs ObIcTpee U IIy0xe MpoABUraThcs B 00pa30BaHUM.
CunbHble yyaluecs: yTBepKIatTCsl B CBOMX CIIOCOOHOCTSX, ci1a0ble MOJIy4aroT BO3MOYKHOCTh
UCHBITBIBATh YYEOHBIH yCIIEX, MOBBIIIAETCS YPOBEHb MOTUBALIUY YUEHHUS.

TexHoJ10rMsl NPOEKTHOI0 00y4YeHUs
YauTens opranusyer yaeOHO-IM03HABATEIbHYIO, HCCIIE0BATENBCKYIO, TBOPUECKYIO MIIH UTPOBYIO
JESTETBHOCTh 00YUYAIOMIUXCS, KOTOPBIE OBJIAICBAIOT HABBIKAMH CaMOCTOSTEIHHOTO
MOMCKa, 0O0paOOTKU M aHAIKM3a HY)KHOW WHOOPMAIMH JJI1 PEHICHHUS KaKOW-TH00 MpoOIeMBbl,
3HAYUMOM JUIs y4aCTHUKOB IPOCKTA.

PaboTa ¢ ucronp30BaHUEM ITON TEXHOJIOTUU JTa€T BO3MOYKHOCThH Pa3BUBATh MHMBHyaTbHbIC
TBOPYECKHE CIIOCOOHOCTH ydalIuxcsi, 00jee 0CO3HAHHO TMOIXOAUTh K MPO(ecCHOHATBHOMY U
COLIMAIIBHOMY CaMOOMPEICIICHHIO.

TexHo0TUs MCMOJIb30BAHNS B 00Y4eHHH UTPOBBIX METOI0B: POJIEBBIX, 1€JI0BBIX H APYTHX
BH/I0B 00YYaIOIIUX UIP

Pacmmpenne kpyroszopa, pa3BUTHE O3HABATEIBHOM AEATEIHLHOCTH, (hopMUpOBaHHE
OTIPEICTICHHBIX YMEHUN M HaBBIKOB, HEOOXOANMBIX B TIPAKTHUYECKO JEATEILHOCTH, pa3BUTHE
0011ey4eOHbIX YMEHUN U HABBIKOB.

TecTOBBIE TEXHOJOTHMH

OrneHka ypoBHsI 00y4EeHHOCTH TI0 KOHKPETHOM TeMe, MO3BOJISIONIAs PealbHO OIEHHUTD
TOTOBHOCTh 00YYaIOIIUXCSI K MTOTOBOMY KOHTPOJIIO, YCTAHOBJICHUE KOJIMUECTBEHHBIX U
KaueCTBEHHBIX MHANBUYAJbHBIX Pa3INUU.

OOyueHue B cCOTpyAHHU4YeCTBe (KOMaHAHAs, IPyNnoBas padora)

CoTpyIHUYECTBO TPAKTYETCS KaK Uesl COBMECTHOM pa3BUBAIOIICH JEATEILHOCTH B3POCIBIX U
nereii. CyTh HHAWBHIyadbHOTO MOX0/1a B TOM, YTOOBI UATH HE OT y4eOHOTO MpeaMeTa, a OT
pebeHKa K MpeMeTy, UATH OT TeX BO3MOKHOCTEH, KOTOPBIMU PAcIoiaraeT peOeHOK, IPUMEHSTh
TICUXOJIOTO-TIeJArOTUYECKUE NTUAarHOCTUKU THUHOCTU. O0ydaromuecs U y9uTelb 3aHUMAaI0TCS
COBMECTHOM AeATEeIbHOCTHI0. DPPEKTUBHOCTH METO/Ia HE TOJIHKO B aKaJIEMUYECKHX ycIiexax



OGy‘-IElIOH.II/IXCSI, HO U B UX MHTCJUICKTYaJIbHOM U HPAaBCTBCHHOM pPa3BUTHH.

NudopmannoHHO-KOMMYHHKAIIHOHHbIE TEXHOJIOTHH

Hcnonws3oBanue [1K B yuebnoM mporiecce. Coznanue pedeparos, Caii0B, MPE3SHTAINNA U Jp.
[Touck nyxHOI nHPopManuu B Mutepuert. [IpuMeHeHne Noay4eHHBIX 3HAHUN B TIPAKTUYECKOM
NESATENBHOCTH.

310poBhe cOoeperaiime TEXHOJIOT I

Hcnonb30BaHne JaHHBIX TEXHOJIOTMH MTO3BOJISIIOT PABHOMEPHO BO BpeMs YpOKa paclpeessiTh
pa3MYHbIE BUJIBI 3aJJAaHUH, YE€PEOBATH MBICIIUTEIHHYIO IEATEILHOCTD C (PM3MHUHYTKAMH,
ONPEENATh BpEMs M0Jauu CJI0KHOI0 y4eOHOro MaTepurasa, BbIACIATh BpeMs Ha POBEACHUE
CaMOCTOSITENIbHBIX paboT, HopMaTUBHO NpuUMeHsITh TCO.

OcHognble munsl y4eOHbIX 3aHAMUIL:
® YpOK M3Y4EHHs HOBOTO yueOHOTO MaTepuaia;
®  YPOK 3aKpEIUICHUsI 1 TPUMEHEHHUsI 3HAHUH;
®  ypoK 0000IIAIOIIEr0 MOBTOPEHUS U CUCTEMATH3AIluU 3HAHU;
® YPOK KOHTPOJISI 3HAHUW U YMEHHUI.
OCHOBHBIM THIIOM ypOKa SIBJISICTCSI KOMOMHUPOBAHHBIH.

Dopmul opzanuzayuu yuedHo20 npoyecca:
WHIUBUAYaJIbHbIE, TPYNIOBbIE, HHAWBUYaIbHO-TPYNIIOBbIE, (PPOHTATbHBIE.
Ha ypoxax ucnosb3ytorcst Takue GopMbl 3aHATUH Kak:
® [IPAKTUYECKHE 3aHATHS;
® TpPEHUHT;
® KOHCYJIbTAllUs;

Cucrema ypoKOB YCIIOBHA, HO BCE K€ BBIICIISIOTCS CJIEIYIOIINE BUBI:
Ypox-nexyusa. Ilpeanonaraiorcss COBMECTHBIE YCWIIHS YYUTEINS U YUCHUKOB Ui pelieHus oOmiei
poOIeMHOM MO3HaBaTeNbHON 3a1aun. Ha TakoM ypoke HCTIONb3yeTcsl IeMOHCTPAlMOHHBIN
MaTepual Ha KOMITbIOTepe, pa3pab0TaHHBIN yUUTENIeM WIH YY€HUKaMU, MYJIbTUMEAUMHbBIE
MIPOJTYKTHI.

Ypox-npakmuxym. Ha ypoke yuaniuecst paboTaroT HaJ pa3IuYHbIMU 33JaHUSIMH B 3aBUCUIMOCTH OT
CBOEi MOATOTOBIECHHOCTU. Bubl paboT MOTYT OBITH CAMBIMH Pa3HBIMH: IMCbMEHHBIE
UCCIIEIOBAHUS, PEIlCHUE PA3IMYHbBIX 33/1a4, MPAKTHYECKOe MPUMEHEHUE PA3INYHBIX METOI0B
peuienus 3ana4. KoMmprorep Ha TaKUX YpOKaxX HCIOJB3YETCs KaK JIEKTPOHHBIN KaIbKYJISTOP,
TpEHa)Kep YCTHOTO CYeTa, BUPTYyallbHAas 1a00paTopusi, UICTOUHUK CIIPABOYHOMN MH(OpMAILIHH.

Ypox-uccnedosanue. Ha YPOKEC Yy4dJallUuecCsa pCeHIiaroT HpO6J'ICMHYIO 3ala4y HCCIICAOBATCIILCKOT'O
XapaKkTepa aHAJIIUTUYCCKUM METOJIO0M U C IIOMOIIBIO KOMIIBIKOTCPA.

Komoéunuposannslil ypok npeanonaraeT BHIIOJIHEHNE padOT U 3aJJaHU pa3HOTO BUJA.
Ypox pewenusn 3a0au. BuipabaTbiBaloTcs y ydyalluxcss YMEHHs W HaBBIKM pEIICHUS 3a/ad Ha
ypoBHE 00s3aTeTbHOM W BO3MOXKHOUW moAroToBke. JIroOoW ywammiics MOKET HCIHOJIb30BaTh

KOMIIbFOTCPHYIO I/IH(I)OpMaLII/IOHHy'IO 6a3y 0 MCTOJaM PCUICHUA PA3JIMYHLBIX 3a1a4.

\Y ‘POK-mecm. TeCTI/IpOBaHI/IC MpOBOAUTCA C HCJIBIO AUATrHOCTUKH HpO6€HOB 3HaHHﬁ, KOHTPOJIA
YPOBHA OGy‘ICHHOCTI/I yqamuxcsa, TPCHUPOBKHU TCXHUKE TCCTUPOBAHUA. Tecthl nmpeIararoTCAa Kak B
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INe4aTHOM TaK W B KOMIIBIOTCPHOM BapUaHTC. HqueM B KOMIIBIOTCPHOM BapHWaHTC BCCria C
OTpaHUYCHHUECM BPCMCHU.

Ypok-3auem. YcTHBII ONIPOC yyanuxcsl 10 3apaHEE COCTABIICHHBIM BOIIPOCAM, a TaKKE PELICHUE
3aJ1a4 pa3HOro YpPOBHsI [10 U3yYEHHOU TEME.

Ypok - camocmosamenvnaa padoma. llpemnararorcs pasHble BHUIbl  CaMOCTOSTENbHBIX
paboT: JBYXypOBHEBas — YpPOBEHb O0s3aTeIbHOM TOATOTOBKUA - «3», YpOBEHb BO3MOXKHOM
MOJATOTOBKU - «4» U «5»; OOJBIION CIHCOK 33JaHHI Pa3HOTO YPOBHSA, U3 KOTOPOTO ydalluHCs
peliaeT ux 1o CBOeMy BeIOODY.

Ypok - koumpononasa pavoma. IlpoBoauTcs Ha IBYX YPOBHSX:
YPOBEHB 00S3aTEIHLHON MOATOTOBKH - «3», YPOBEHb BO3MOKHOM MOJATOTOBKH - «4» U «5».
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]
o
= % & XapakTepucTHKA OCHOBHBIX BU/I0B
S 2 Conepxanue yueOHOT 0o 5 a
z 5 MaTepHana g 5 NeATeIbHOCTH YYeHUKA
(5] < o
= = P == (Ha ypoBHe y4eOHBIX JAelicTBHIA)
= 57
S
=
I'naesa 1. JInneiinoe ypaBHeHue ¢ 15
O/IHOI1 NepeMeHHOo
1 Brenenue B anredpy 3 Pacnosnasame 4uciioBble BBIPAKEHUS U
5 T — BBIPXCHUS C TIEPEMEHHBIMHU, JTUHEHHBIC
. . ypaBHeHUs1. [IpuBOIUTE IpHIMEPHI
OJTHOU TIepEMEHHOM . .
BBIPOXCHUH C IEPEMEHHBIMU, JTHHEHHBIX
3 | Pemenne 3a/1a4 ¢ IOMOLIBIO S | ypaBHeHuii. COCTaBISATh BHIPAKEHNE
7 C TIEPEMEHHBIMH T10 YCIOBUIO 3a/1a4H.
ypaBHEHU y
TToBTOpeHHE H 1 BoinonHATe mpeoOpa3zoBaHus BhIPaXKEHUIA:
CHCTEMATH3AIS YIEOHOTO MPUBOJUTH MOJOOHBIE ClaraeMsble,
MaTepHaia packpbiBaTh cKOOKU. HaxonuTe 3HaueHue
BBIPA)XEHUS C IEPEMEHHBIMH TP 3aJaHHBIX
Konrposnbhast padota Ne 1 1 3HAYCHUSIX TIEPEMEHHBIX.
Knaccudunmponats anrebpanyueckue
BbIpakeHUsl. ONMUCHIBATh LENIbIE BEIPAKECHHUSL.
Dopmynuposamsv ONpeICICHUE JTUHEHHOTO
ypaBHeHus1. Pemiate 1MHEiiHOE ypaBHEHUE B
obmem Buze. aTepripeTpoBaTh ypaBHEHUE
KaK MaTEMaTUYECKYIO0 MOJIENb PEAIbHON
cutyanuu. OnuchIBaTh CXEMY PEIICHUS
TEKCTOBOM 3a7a4u, IPUMEHATH €€ JUIs
penieHus 3aaa4y
I'naea 2. lleable BbIpaKeHUs 52
0’KJIECTBEHHO paBHbIE OPMYIUPOBAND:
4 T 2 Dopmynup
BbIpaxkeHus1. ToxaecTBa onpeoeiieHus: TOXJIECTBEHHO PaBHBIX
5 CTeTieHp ¢ HATYpATEHBIM 3 BBIPAXXEHUI, TOKIECTBA, CTETIICHU C
HaTypaJbHbIM MOKa3aTesieM, OJJHOUJICHA,
MOKa3aTeleM
CTaHJApTHOTO BUJA OJJHOYJIEHA,
6 CBONCTBA CTEINEHH C 3 Koa(I)(I)HuHeHTa OJHOYJIEHA, CTENIEHU
HaTypaJIbHbIM II0KAa3aTCIICM OJTHOYJIEHA, MHOTOWIEHA, CTEIICHU
7 OIHOYIICHBI 2 MHOTOHJICHA,
€6801icmea: CTENEHU C HaTypalbHbIM
8 MHorouseHb! MOKa3aTelieM, 3HaKa CTCIICHH;
9 CII03KEHHE 1 BEIUNTALHIE 3 npasua: 10Ka3aTelbCTBa TOXKIECTB,
MHOTOUICHOB YMHOKEHUS OJIHOWJIEHa Ha MHOTOUJIEH,
YMHOKEHUSI MHOTOUJICHOB.
KonTtponeHas padota Ne 2 1
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10 | YMHOXEHHE OJHOYJICHA Ha 4 Jloka3zvleams CBONCTBA CTEIEHU C
MHOTOYJIEH HaTypaJIbHbIM TOKa3aTesieM. 3alluchiBaTh U

0Ka3bIBaTh (POPMYJIbI: IPOU3BEICHUS

11 | YMHOXeHuEe MHOTOWICHa Ha 4 a1 (bopuy p JICHH

CYMMBI M Pa3HOCTHU JIBYX BBIPAKEHUHN
MHOT'OWIEH M p /IBYX BbIP >,
Pa3HOCTH KBaJPaTOB JIBYX BBIPAKEHUI,

12 | Pa3noxeHne MHOTOYJIEHOB Ha 3 | kBajgpaTa CyMMBI M KBaJpaTa Pa3sHOCTH JBYX
MHOXHUTeNH. Boinecenne BBIPAYKEHUI, CyMMBbI KyOOB U Pa3HOCTH
00IEr0 MHOXKHUTENS 38 KyOOB JIByX BbIpaXEHHIl.

CKOOKH Buviuucnams 3HaueHne BBIPAKEHUN

13 | PasnoskeHme MHOIOUICHOB Ha 3 C TIEpEMEHHBIMH. lgpI/IMeHSITB cBoficTBA
MHOKHTEIH. MeTton CTENeHHU JUIsl MpeoOpa30BaHMsl BEIPAKEHUH.
TPYTIHPOBKH BBIMOTHATE YMHOKEHHE OTHOUJICHOB U

BO3BE/IEHUE OJTHOUYICHA B CTEIEHb.
Konrposnbsnas pabora Ne 3 [IpuBOANTHL OTHOWICH K CTAaHIAPTHOMY

14 | IponsBeseHye PasHOCTH 1 3 BUJY. 3alUChIBATh MHOTOUIEH B

CYMMBI JIBYX BbIDaKeHHil CTaHJAapPTHOM BHJIE, ONIPEIENSTh CTEIIEHb
MHorouwieHa. [IpeoOpa3oBhIBaTH

15 | PasuHocts KBaZpaToB IBYX 2 TIPOU3BEIcHNE OHOUIECHA U MHOTOUJIEHA;
BBIPAKCHAN CYMMBI, Pa3HOCTH, IPOU3BEICHHUS IBYX

16 | KBagpaT cymMbl U KBajpar 4 MHOTOYICHOB B MHOTOYJIeH. BEITIOIHSTE
pa3HOCTH IBYX BBIpa)KeHI/Iﬁ Pa3a10KEHUE MHOI'OYWICHA HA MHOXKHUTCIINU

17 | Iocos 3 CIIOCOOOM BBIHECEHHSI 00IIEr0 MHOXKUTEIIS

PeobpasOBAHAC MHOTOMICHA 3a CKOOKH, cIocoO0M rpynIupoOBKH, 10
B KBaJpaT CyMMBI UJIU ..
. dbopMynam COKpaIIEHHOTO YMHOXKEHUS U C
PA3HOCTH IBYX BRIpAKCHIH MPUMEHEHHEM HECKOJIbKHX CIIOCO00B.
KonTtponsnas padora Ne 4 1 Hcnonb3oBath ykazaHHble peoOpa3zoBaHus
B [IPOLIECCE PEUICHHs YpaBHEHUN

18 | Cymma u pa3HOCTh KyOOB 2 pott P P .

. JOKa3aTeNbCTBA YTBEPXKJICHUH, pPEIICHHS
JIBYX BBIPaKCHHI
TEKCTOBBIX 3aJ1a4

19 | IlpumeHeHue pa3InyHbIX 4
CHOCO00B pa3IoKEeHH
MHOTOYJIEHA HA MHOKUTEIN
[ToBTOpEHUE U 2
cucreMaTH3anus yueOHoro
Marepuana
KonTtponpHas padota Ne 5 1

I'nasa 3. ®ynxkuun 12

20 | CBs3u MeXAy BEIMUMHAMMU. 2 IIpu6ooums IpuMepbI 3aBUCUMOCTEN MEXITY
OyHKIUA BenMuuHaMu. Paznuuate cpenu

3aBUCUMOCTEN KIIMOHAJIbHbBIE

21 | CnocoOsl 3aianust QyHKIUK 2 bynku
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22 | I'paduk pyakumn 2 3aBUCHUMOCTH.
o N Onucvieams nNOHAMUSA. 3aBUCUMON U
23 | Jluneitnas pyHknus, eé 4 .
. HE3aBHCUMOM MePEMEHHBIX, PYHKIINH,
rpaduku cBoKCTBa
aprymenTa (QyHKIMH; CTIOCOOBI 3aaHus
IloBTOpEHue n 1 ¢Gysxumn. @opMyIUpOBaTh OIPEAEICHUS:
CHUCTEMATH3alus y4eOHOTO obnactu onpeneneHust GyHKIUUA, 00J1aCTH
Marepuaia 3Ha4YeHHUH QyHKINH, Tpaduka GyHKINH,
KonTtponbnas pabota Ne 6 1 TMHEHHOH QyHKIMH, NPAMOIt
MPONOPLUUOHATIBHOCTH.
Buvluucnams 31auenne QyHKIMU 110
3a/laHHOMY 3HA4eHHIO apryMeHTa.
CocTaBasaTh TaOIULIbI 3HAYEHUN (QYHKIIMH.
Crpouts rpaduk GyHKUINH, 3aJaHHON
tabmuHo. [lo rpaduky byHKIINH,
ABIISIIOIIENCS. MOJIEIIBIO PEAIBHOTO ITpoliecca,
OTIPENIENSATh XapaKTEPUCTUKU ITOTO
nporecca. CTpouTh rpaduK TUHEHHOM
(GYHKIUH U IPSIMON MPONIOPLUOHAIBHOCTH.
OnuceIBaTh CBOMCTBA 3TUX (QYHKITUN
I'nasa 4. CucreMbl THHEHHBIX 20
YPaBHEHMIi ¢ ABYMsI lepeMeHHbIMHU
24 | YpaBHeHuUs ¢ IByMs 3
NIepEMEHHBIMU IIpueooums npumepnvi: ypaBHEHUS C IBYMS
o [IEPEMEHHBIMU; TMHEHHOIO YPABHEHUS C
25 | JIluneitHOe ypaBHEHUE C 3 P ’ yP
JIByMsl IEPEMEHHBIMH; CUCTEMBI IBYX
JIBYMs IEPEMEHHBIMH U €TO - .
rpadmK JMHENWHBIX YPaBHEHUH C ABYMsI
[EPEMEHHBIMU; PEAJIbHBIX IPOLIECCOB, VIS
26 | Cucrembl ypaBHEHUH € IByMsl 3 | KOTOpBIX YpaBHEHHUE C JBYMS IIEPEMEHHBIMH
nepeMeHHbIMU. ['padrueckuii WIM CHCTEMA YPaBHEHHH C IBYMs
MCTOH PCHICHUS CHUCTCMBI IIEPEMEHHBIMU ABJIAIOTCS MaTeMaTUUECKUMU
ABYX JUHEWUHBIX ypaBHeHI/Iﬁ C MOJECISIMU.
ABYMs IIEPEMCHHBIMUI Onpenensars, ABIAETCS JIM Iapa YUCEI
27 | Pemenue cucreM JTMHEWHBIX 2 PCIICHIEM JIAaHHOTO ypaBHCHUA C IByM
YPaBHEHUH METOI0M TICPEMCHHDIMH.
I10ICTAHOBKH Dopmynuposams.
onpedeneHus: PELICHNs YPaBHEHUS C IByMs
28 | Pemenue cucreM TMHEUHBIX 3 IIEPEMEHHBIMHU; 9TO 3HAYHUT PEIIUTH
YPaBHCHHH METOIOM ypaBHEHHE C IByMs ITIe€peMEHHBIMU; rpaduka
CIIOKCHIA YPaBHEHUS C ABYMS IEPEMEHHBIMU;
29 | Pemenue 3aga4 ¢ MOMOIIBIO 4 | JIMHCUHOTO ypaBHCHUS C IBYMs

CUCTEM JIMHEHHBIX YPaBHCHUIN

MNEPEMCHHBIMU,; PCIICHUS CUCTCMbI




Coaepixkanue yueOHOT o
MaTepHaJja

Homep
naparpadga

KoauuecTBO

qacoB

XapakTepucTHKAa OCHOBHBIX BH/10B
NAeATEeJbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX JAelicTBHIA)

[ToBTOpEHUEe u
cUCTeMaTu3alus yaeoHoro
MaTepuaa

KonTponsnas pabora Ne 7

YpaBHEHUH C ABYMS IEPEMEHHBIMU;
c6801icmea ypaBHEHUH C IBYMs
NEPEMEHHBIMH.

Onucvieams: cBOMCTBA IpadriKka TUHEHHOTO
YpaBHEHUS B 3aBUCUMOCTH OT 3HaYEHU
K03 UIMEHTOB, rpauuecKuil MeTo
pELIeHUs CUCTEMBI IBYX YpaBHEHU C IByMsI
NEPEMEHHBIMH, METO/I [TOJICTAHOBKU U METO]1
CJIOXEHHUS JIJIs1 PELIEHUs CUCTEMBI JIBYX
JIMHENHBIX YPaBHEHUH C ABYMsI
NEePEMEHHBIMH.

Cmpoums rpapyK JTMHEWHOTO YpaBHEHHUS C
JIBYMsI IepeMEHHBIMU. Pemats cuctemsl
JIBYX JIMHEWHBIX YPABHEHUU C IBYMS
HEPEMEHHBIMH.

Pewamb TeKCTOBBIE 3a/1a41, B KOTOPBIX
cucTeMa JBYX JIMHEHHBIX YPaBHEHUH ¢
JIByMs1 IEPEMEHHBIMHU SBJISAETCS
MaTEeMaTH4ECKO MOJIENbIO PEaIbHOIO
npoliecca, 1 UHTEpIpPEeTUPOBATh PE3yabTaT
pELICHUSI CUCTEMBI

IloBTOpEHUE U cUCTeMATH3ALUSA
yueOHOro MmarepuaJjia

YnpaxkHeHus 1J1s MOBTOPEHUS Kypca
7 xi1acca

Hrorosas koHTposibHas padoTa Ne 8.

Conepxanue TeM y4eOHOro pasjesa. Aiaredopa. 8 kiace
3 gaca B Hegemo, Bcero 102 yacos.
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XapakTepucTHKa OCHOBHBIX BH/10B
NAeATEJHbHOCTH YYCHHKA
(Ha ypoBHe y4eOHBIX NelcTBHI)

I'naea 1. PannonaabHbIe
BbIPA:KEHH S

i
i




g
2 31
& g XapakTepucTHKAa OCHOBHBIX BUJI0B
S 2 Conepxanue yueOHOr0o 5
s 5 MaTepHaNa 2 NeTeIbHOCTH YYeHUKA
= = P 5 (Ha ypoBHe y4eOHBIX AelicTBHIA)
3]
o =
=
=
=]
=z
1 PannonanbHblie 1pobu Pacnosznasams 1ienvle panuoHaJIbHbIE
o BBIPKEHUS, IPOOHBIC PAIIMOHAIBHEIC
2 OCHOBHOE CBOWCTBO 3 P - /1P pail
. BBIPaXCHUS, PUBOIUTH MIPUMEPHI TAKUX
palnoHaIBHOM TpoOu .
BBIpAKEHUI.
3 CrnosxeHre M BEIYUTAHHE 3 | @opmyrupoeams:
palMOHANIBHBIX IpOo0eH ¢ onpeodeieHus: palmoOHaIbLHOTO BBIPAXKEHUS,
OJMHAKOBBIMHU JIOITYCTUMBIX 3HAYEHUHN NIEPEMEHHOM,
3HaMCHATEIISIMHU TOJIECTBEHHO PAaBHBIX BBIPAKEHUH,
4 L — 6 | TOXKIECTBA, PaBHOCHJIBHBIX YPABHCHNI,
PAHOHATBHBIX APOGEit PaILMOHATILHOTO YPAaBHEHUS, CTETIEHH C
C PA3HBIMH 3HAMEHATEAMH HYJIEBBIM MOKAa3aTeNieM, CTEIIEHH C LIEeTIbIM
OTpULIATENIbHBIM ITOKa3aTeleM,
KontpossHas padora Ne | CTaHJIApPTHOTO BHJIA YKCIIa, 00paTHOU
5 | YMHOXeHHUE U JeTIeHUES 4 | TPOUOPIHOHATBHOCTH,
PALMOHAIBHBIX APOGEH. c601icmea: OCHOBHOE CBOMCTBO
Bo3Be/IeHNE PALMOHAIBHOI panoHaNbHON JPOOH, CBOWCTBA CTEIIEHH C
JPoGH B CTENEHD LEJIBIM TI0Ka3aTelieM, ypaBHeHHH,
k
6 ToxXnecTBEHHBIE 7 GyskuM Yy = 0 ;
npeoOpazoBaHus
. npaeuia: CloKeHUs, BBIYUTaHMUS,
palMOHATIbHBIX BhIPAXKEHUI .
YMHO>KEHUS, IeJIeHUsI Ipo0Oeii, BO3BeICHUS
KonTtponsHas padorta Ne 2 1 | apobu B cTenens; ycaoBue paBeHCTBA
7 PaBHOCHIIBHBIE ypaBHEHUS. 3 Apodu HyILIO. .
PalHOHATBHBIE YPABHCHHS lokasvieams CBOMCTBA CTENEHU C LIEIBIM
MOKa3aTeJIeM.
8 CremneHs ¢ HeabM 4 | Onucwieams rpaduteckuii METO PEIICHHS
OTpUIIATENILHBIM MTOKa3aTeleM YPaBHEHHIA C OHOIT [IEPEMEHHOI.
9 CBOJCTBA CTENCHH C LIeJIbIM 5 | IIpumensams OCHOBHOE CBOMCTBO
HOKa3aTeIeM palroHaIbHOU ApoOU Ui COKpaIlleHus
u ipeoOpazoBanus apodeit. [IpuBoauts
10 DyHkuus Y = k U eé rpadux 4 Ipodu K HOBOMY (0011emMy) 3HaMEHATelTIo.
X Haxomuts cymmy, pa3HOCTb,
KomTpormsHas padota Ne 3 1 | mpomsBeneHnue u yacTHOE APOOCH.

BBINOMHATE TOXKIECTBEHHBIE
npeoOpa30BaHus PallMOHAIBHBIX
BBIPaKCHUM.

Pewams ypaBHEHMS C IEPEMEHHOU B
3HaMeHareJse Jpoou.

Ilpumensims CBOMCTBA CTEIIEHU C LIEJIBIM
nokasartesem il IpeoOpa3oBaHus
BBIPaKCHUM.

3anucvléamp 4uClIa B CTAaHAAPTHOM BUJE.
Buvinoansams OCTpOCHUE U UTEHUE
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rpaduka GyHKIUH Y = K
n

I'naga 2. KBanpaTHble KOpPHU.

. 25
JleiicTBUTEIbHBbIE YHCIA
11 | ®ynkmous Y = X2 u eé rpaduk Onucvleams. IOHATHE MHOXKECTBA,
3JIEMEHTa MHOKECTBA, CIIOCOOBI 3aaHus
12 | KBagpaTHble KOpHH.
AprdMeTHaecKuil MHOYECTB; MHOYXECTBO HATYPaIbHBIX
N YKCesI, MHOYKECTBO IIEIBIX YHCET,
KBaJpaTHBIA KOPEHB
MHOYECTBO PAI[HOHAIBHBIX YHCET,
13 | MHOeCTBO U €ro 3J€MEHTbI 2 | MHOXECTBO JCHCTBUTEIBHBIX YHCE 1
14 | MommuoxecTBO. Oneparym o | cBA3M MEXy STUMH YMCIIOBBIMHU
HaJ MHOKECTBAME MHOYECTBAMH; CBSI3b MEKIY
OECKOHEYHBIMU JIECATHUHBIMU JPOOSIMH 1
15 | YucnoBble MHOXECTBA paMOHATLHBIMH, UPPAITUOHATHLHBIMA
16 | CoiicTBa apu(hMETHIECKOTO 4 | THCIaMu.
KBaJ[PATHOTO KOPHSI Pacnosnasams panmoHaibHbIC U
UppalMoHaibHbIe Yrcia. [IpuBoanTh
17 | ToxnectsenHbie 5 5 | npuMeps! panHOHATBHEIX THCEN 1
npeoOpa3oBaHus BEIPAKCHUH, HPPAIHOHATBHBIX YHCET.
CONCPKAIINX KBA/IPATHBIC 3anucviéams ¢ TOMOIBIO GOPMYI
KOpHH CBOMCTBA NEHCTBUI C IEHCTBUTEILHBIMH
YHCITaMHU.
18 | Oynkmms y = x u eé rpadux 3 | Popmynuposams.
onpeoeienus: KBaIpaTHOTO KOPHS U3
KonrposbsHas pabota Ne 4 1 | gucna, apupMeTHUECKOrO KBAJAPATHOTO

KOPHS M3 YKCJIa, PABHBIX MHOXKECTB,
IO0JIMHOYKECTBA, IIEPECECUCHHUS] MHOYKECTB,
00bEIMHEHNS MHOYKECTB;

ceoticmea: HyHKIMH Y = X2,
apu(PMETHYECKOTO KBAPATHOIO KOPHS,

byHKIMYN Y = NS

Hoxazvieams CBOWCTBA apU(PMETHUECKOTO
KBaJIpaTHOTO KOPHSI.

Cmpoump rpaduku GyHKUMi Y = X> 1

y=~/x.

[IpumeHnsATh MOHATHE apU(PMETUYECKOTO
KBaJPaTHOTO KOPHS [UIsl BBIYUCIICHUS
3HAQYECHUI BBIPAKECHUMN.

Ynpowamyo Belpaxenus. Pemars
ypaBHeHus. CpaBHUBATh 3HAYECHUS
BbIpakeHuil. BbIMoHATE ipeoOpa3oBaHue
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& g XapakTepucTHKA OCHOBHBIX BH/IOB
S 2 Conepxanue yueOHOr0o 5
2 = 2 AeATEJHLHOCTH YUYeHHKA
s MaTepHaJia = . "
= = 3 (Ha ypoBHe y4eOHBIX AelicTBHIA)
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BBIPKEHUH C TPUMEHCHUEM BBIHECCHHSI
MHOYHUTEIS] U3-110]1 3HaKa KOPHS, BHECCHHE
MHOJKHTEJIS 1O/ 3HAK KOPHS. BBITIOTHATS
0CBOOOXK/IEHHE OT HPPAIIMOHAILHOCTH B
3HaMeHareJse JpoOu, aHaIH3 COOTHOIICHUH
MEXTy YUCIIOBBIMU MHOXECTBAMH H UX
JJIEMEHTaMU
I'naga 3 KBagpaTHble ypaBHeHHS 26
19 | KBagpaTHble ypaBHEHUSI. 3 | Pacnoznaséams v NpUBOIUTH TIPAMEPHI
Pemenue HeMmoHBIX KBaJIPATHBIX YPABHCHUN Pa3IMYHBIX BUIOB
KBaJIPATHBIX YPaBHCHHM (TTIOJTHBIX, HETIOJTHBIX, PUBEICHHBIX),
N KBAJIPATHBIX TPEXWICHOB.
20 | ®opmyna KopHEH 4 P p
Onucvleams B 00IIIEM BHJIE pEIICHHUE
KBaJIPAaTHOTO YpaBHEHUS .
HETOJIHBIX KBAJPAaTHBIX ypaBHEHUI.
21 TeopeMa Buerta 3 (DopMyﬂupogamb:
KoutposbHas paGota Ne 5 1 | onpedenenus: ypaBHCHNUS IEPBOiA CTEIICHH,
KBaJIPaTHOTO ypaBHEHUS; KBaIpaTHOTO
22 | KBagparHblit TpEXIcH 3 TPEXWICHA, TMCKPUMHUHAHTA KBAIPATHOTO
23 | Pemenune ypaBHEHHUIA, 5 | YPaBHCHUA )
KOTOPbIE CBOJATCA K U KBaJI[PaTHOTO TPEXUICHA, KOPHS
KBaJIPATHBIM YPABHEHUAM KBaJIpaTHOTO TPpEXUJIeHa; OMKBAAPATHOTO
ypaBHEHUS;
24 | PanuonanbHble ypaBHEHUS 6 | ceoticmea xmampatHoTO TpéxUNCHA;
KaK MaTeMaTH4CeCKHE MOCITH meopemy Buera u 06paTHyIo eif Teopemy.
PCATIbHBIX CHTYyalllu 3anuceiéamsv U NOKa3bIBaTh GOPMYITy
KOHTpOJ'ILHaH pa60Ta Ne 6 1 KOpHeﬁ KBaJApaTHOI'O YpaBHCHUSI.

HccnenoBaTe KOJIMUECTBO KOPHEN
KBaJIpaTHOI'O ypaBHEHUS B 3aBUCHUMOCTH OT
3HaKa €ro JIUCKPUMUHAHTA.

Hoxkasvieams meopemor: Buera (mpsiMmyto u
00paTHy10), 0 Pa3I0KEHUH KBAJPATHOTO
TpEXUICHA HA MHOKUTEIIH, O CBOWCTBE
KBaJPaTHOIO TPEXUICHA C OTPULIATEIbHBIM
JUCKPUMHUHAHTOM.

Onucvieams Ha IPUMEPAX METOJ, 3aMEHbI
MIEPEMEHHON MJIs PEIIECHNs YPABHEHUN.
Haxooums KOpHU KBaIpaTHBIX YpaBHEHUI
pas3nuyHbIX BUIOB. [IpuMeHaTs TEOpEMY
Buera u oOpartnyto eit Teopemy.
BrInonHATE pa3nokeHue KBagpaTHOrO
TpéXuwieHa Ha MHOKUTeIU. HaxoauTe
KOPHU YpaBHEHHM, KOTOPBIE CBOIATCA K
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kBaapaTHbIM. COCTaBIIATh KBAJPATHbHIC
YpPaBHEHUS U YPABHEHUS, CBOISIINECS K
KBaJIpaTHBIM, SBJISIOIINECS
MaTeMaTUYECKUMH MOJIEIIIMU PEATTbHBIX
CUTYalHil

HOBTOpeHHe H CUcCTeMaTu3anus

7
y4eOHOro MaTepuaja
VYrpaxHeHus Uil IOBTOPEHUS Kypca 6
8 Kiracca
Urorosas koHTposbHas padota Ne 7 1

Conep:xanue TeM y4eOHOIro pasaena. Aireopa. 9 kiacc
3 gaca B HeAemto, Bcero 102 gacos
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z 5 pMaTe “Zﬂa 2 NeATeJbHOCTH YICeHHKA
= = P 5 (Ha ypoBHE Y4eOHBIX JeiicTBHII)
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I'nasa 1. HepaBeHncrBa 20
1 UucnoBele HEPABEHCTBA 3 Pacnosnasams 1 NpUBOIUTH IPUMEPHI
o YHCIIOBBIX HEPABEHCTB, HEPABEHCTB C
2 OcHoBHBIE CBOMCTBA 2 .
JHCIIOBEIX HEPABCHCTE IIEPEMEHHBIMU, TUHEHHBIX HEPABEHCTB C
OJTHOM TIEPEMEHHOM, TBOMHBIX
3 CnosxeHne 1 yMHOKEHHUE 3 HEPABEHCTB.
YHUCJIOBBIX HCPABCHCTB. @OpMyﬂupogamb;
OnenuBanue 3HaYEHUS onpeodenenus. CPaBHEHUS JABYX UHCEII,
BBIPpaKCHUA pELICHUS HEPAaBEHCTBA C OJHON

4 HepaBeHcTsa ¢ o/1Hoii 1 NIEPEMEHHOM, paBHOCHJIbHBIX

MepeMeHHof HEPABEHCTB, PEILICHUS CUCTEMBbI
HEPaBEHCTB C OJHOU IIEPEMEHHOM,

5 Pemenne HepaBeHCTB ¢ OHOM 5 o0acTu onpeaeneHus BIpaKEeHUS;
TnepeMeHHOU. ucoBbIe c60ticmea YMCIOBBIX HEPABEHCTB,
IIPOMCIKYTKH CJI0KEHUS U YMHOKEHUS YA CIIOBBIX

6 | CucreMbl IHHEHHBIX 5 HCPABCHCTB
HEPABEHCTB ¢ OIHOI okazvieams: CBOMCTBA YUCIOBBIX
TepeMeHHOT HEPABEHCTB, TEOPEMBI O CJIOKEHUU U

YMHO’KEHUH YHCIIOBBIX HEPABEHCTB.
KonTtponpHast padota Ne 1 1
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Pewamsb nuHeliHbIE HEPABEHCTBA.
3anuchIBaTh PEIICHUS] HEPABEHCTB U UX
CHCTEM B BHJIC YHCIIOBBIX IPOMEKYTKOB,
00beTMHEHHNS, TIEPECEUCHHS YHCIIOBBIX
IPOMEXYTKOB. Pemars cucremy
HEPaBEHCTB C OJJTHOU MEPEMEHHOM.
OneHnBaTh 3HAYEHUE BBIPAKCHUS.
N300paxkaTe Ha KOOPIMHATHON TIPSIMOM
3a/laHHbIe HEPaBEHCTBAMH YHCJIOBbIE
IPOMEKYTKA

I'naga 2. KBanpaTtnunasi pyHKuus 38

7 [ToBTOpEHME M pacmupeHue 3 Onucvlieams IOHATHE QYHKITUN KaK
CBEJICHHI O (DYHKIIHH MPaBWJIa, YCTAaHABIMBAIOIICTO CBS3b

8 CBoiicTa yHKIH MEXy JJIEMEHTAMH JIBYX MHOXECTB.

Dopmynuposams.

9 | Kak moctpouTts rpapuk onpedenenus: Hyns QyHKIUN;
¢byukuuun y = kf(X), ecnu POMEKYTKOB 3HAKOTIOCTOSHCTBA
U3BECTEH rpaduK GpyHKIUH GyHKIMY; QYHKIUH, BO3pACTAIOMECH
y =f(x) (yOBIBaIOIEil) Ha MHOKECTBE;

10 | Kax moctpouts rpaduki 4 KBaJ[paTHYHOW (DYHKIINU; KBAJIPATHOTO
(bYHKI_[I/Iﬁ y= f(X) +b HCpEVlBeHCTBa; 5
wy = f(x + a), ec w3BECTEH ceolicmea KBaJIpaTUIHON (PyHKIINH;
rpaduk bysxms y = f(x) npasuia TOCTPOCHUs rpaduKoB

(GYHKIIUN ¢ TTOMOIIIBIO TPE0Opa30BaHUMA

11 | KBagpartuuHas pyHkuus, eé 6 Buza f(X) — f(x)+a;
rpaduK U CBOHCTBA f(x) — f(x + a); f(X) — kf(X).
KonTpoisHas padoTa Ne 2 1 Cmpoump rpaduxy QyHKumi ¢

IIOMOIIBI0 TIpeoOpa3oBanuii Buaa f(x) —

12 | Pemienue KBaapaTHbIX 6 o)+ a;

HEPaBEHCTB f(X) — fix + a); f(x) — kf(x).

13 | Cucrtembl ypaBHEHUN C IBYMS 6 Cmpoume rpaduK KBaJpaTHIHOM
epeMeHHBIMH ¢byukuuu. [To rpaduky kBagpaTUIHOU

(YHKIIUHM ONUCHIBAThH €€ CBONCTBA.

14 | Pemenne sanad c TTOMOIIBIO 5 Onucwviéams cXeMaTHYHOE
CHCTCM ypaBHCHUH BTOPOH pacrmooKeHue mapadboabl OTHOCUTEIHHO
CTETIeHH

ocH a0CIHcC B 3aBUCUMOCTH OT 3HaKa
KonTtponsHas padota Ne 3 1 cTapuiero koddduirenta u

JUCKPUMHMHAHTA COOTBETCTBYIOLIETO
KBaJIpaTHOTO TPEXUJICHA.

Pewams xBagpaTHbIE HEPABEHCTBA,
HCIIOJIB3YS CXEMY PACIOJIOKEHUS
napaboJIbl OTHOCUTENHHO OcH alcIuce.
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Onucvisams TpaduiecKuii MeTox
peuIeHuss CUCTEMBI ABYX YPAaBHEHMM C
JBYMS IIEPEMEHHBIMU, METO T
MOJCTAHOBKU U METOJI CJIOKECHHUS JUIS
peuIeHusl CUCTEMBI JBYX YPAaBHEHUH C
JBYMSI IIEPEMEHHBIMH, OJTHO U3 KOTOPBIX
HE SIBJIIETCSI JINHEWHBIM.

Pewiams TexcTOBBIE 3a1a4M, B KOTOPBIX
CHUCTEMA JIBYX YPAaBHEHUH C ABYMsI
MIEPEMEHHBIMU SIBIISIETCA
MaTEMaTHYECKON MOJENIBIO PEAIBHOTO
Ipolecca, U NHTEPIPETUPOBATH
pe3yiabTaT PELICHHS CUCTEMBI

I'nasa 3. IaeMeHTHI NPUKJIATHON

20
MaTeMaTUKHU
15 | Maremaruueckoe 3 IIpusooumsv npumepwi:
MOJIeTUPOBAHNE MaTeMaTHYECKUX MOJIENIeN pealbHbIX
R CUTYALN; IPUKIAJIHbIX 331a4;
16 | IIpoueHTHBIE pacu€Thl 3 YAIuit, Tip o e,
npUOIMKEHHBIX BETUYUH;
17 | IlpuOnmxEHHBIE BBIYUCIICHHS 2 YICTIOJIb30BaHUs KOMOMHATOPHBIX ITPABHII
18 | Ocrosubie mpasua 3 CYMMBI U MIPOU3BEJCHHUS; CITyYaHBIX
KOMOHHATOPUKH COOBITHI, BKIItOYAs TOCTOBEPHBIE U
HEBO3MOJKHBIE COOBITHS; OIBITOB C
19 | Yacrora 1 BEpOATHOCTh 2 PaBHOBEPOSITHBIMU HUCXOJIAMH;
CIly4alHOTO COOBITHS MPEJCTABIICHUS] CTATUCTUYECKUX JTAHHBIX
20 | Kimaccuueckoe onpe/ieiieHue 3 B BUJIC TaOJIMLL, ;MarpaMM, rpapukos;
BEPOATHOCTH HCIIOJIb30BAaHHUSI BEPOSTHOCTHBIX CBOMCTB
OKPY)KAIOIIUX SIBJICHHA.
21 | HavanbHble CBEIEHUS O 3 Dopmyruposams:
CTaTHCTHKE onpeoenenus: adCOTIOTHOM
KOHTpOJ'ILHaH pa60Ta Ne 4 1 MIOrpE€UIHOCTH, OTHOCHUTEJIbHOM

HOTPELIHOCTH, IOCTOBEPHOTO COOBITHS,
HEBO3MOXKHOTO COOBITHS; KJIaCCHYECKOE
OTIPEIEIIEHUE BEPOSTHOCTH;

npasuia; KOMOMHATOPHOE MPABHUIIO
CyMMBbI, KOMOMHATOPHOE MPABUJIIO
IIPOU3BEICHUS.

Onucvléams 3Tanbl PELICHUs
NPUKIIAJHOM 3a1auu.

[osicuATh 1 3anuceIBaTh GOPMYITY
CJIOXHBIX MPOLIEHTOB. [IpoBoIUTH
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MPOIEHTHBIC PACUYETHI C UCTIOIB30BAHUEM
CJIOXHBIX IPOIICHTOB.

Haxooumws TOYHOCTH IPUOJIMKEHUS 110
Ta0IUIe TPUOTMKEHHBIX 3HAYCHUN
BEJTMYHHEL. VICITOIB30BaTh pa3InyHbIC
dbopmBbI 3anTUCH TPUOTHKEHHOTO
3HAUCHUS BeIMUMHBL. OIEHUBATH
npUOIMKEHHOE 3HAUCHUE BEIMUNHBIL.
11po6o0ums ONBITHI CO CyYaHBIMU
ucxonamu. [oSICHATE U 3aIKCHIBATH
bopMyITy HaXOXKIEHUS YaCTOTHI
cirydaitHOTO coObITHsA. ONUCHIBATH
CTAaTHCTUYECKYIO OIIEHKY BEPOSATHOCTH
ciydaitHoTro coObIThs. HaxomuTts
BEPOSITHOCTH CITy4aitHOTO COOBITHS B
OTIBITaX C PABHOBEPOSITHBIMHU MCXOJIaMU.
Onucwviéams 3TaIbl CTATUCTHYECKOTO
uccienoanus. OGopmisITh
nH(popMaIrio B BUIE TAOIUIL U
nuarpamm. M3BiekaTs HHQOpMAIIHIIO U3
Tabnun u auarpamMm. Haxoauts u
MPUBOIUTH MPUMEPHI UCTIOIH30BAHUS
CTAaTUCTUYECKUX XapaKTEPUCTHK
COBOKYITHOCTH JTAHHBIX: CpEHEe
3Ha4YeHHe, MOJIa, pa3Max, MeiMaHa
BBIOOPKH

I'naea 4. YnciaoBbie

17
MOCJIeA0BATEILHOCTH
22 | Yucnoselie 2 Ilpusooumo npumepuol:
MOCJIENOBATEILHOCTH [OCJIEAOBATENHHOCTEH; YHCIOBBIX
[IOCJIEI0OBATENLHOCTEH, B YACTHOCTH
23 | Apudpmernyeckas 4 A . ’ .
apuMeTUYECKOil U TeOMETPHUECKON
mporpeccust o
MPOTPECCUil; UCTIONH30BAHUS
24 CymMa N nepBbIX YICHOB 3 MOCIIEI0BATEIILHOCTEN B PEANIbHOM
apudmeTryeckoil mporpeccuu YKU3HU; 3a]1a4, B KOTOPBIX
25 | 'eomerpuueckas nporpeccust 3 PacCMaTpHUBAIOTCS CyMMBI €
OECKOHEYHBIM YHCJIOM CIaraeMbIX.
26 CymMMa N nepBbIX YICHOB 2 Onucwieams. TTOHSTHE
FEOMCTPUICCKOU NPOTPECCHU MOCJICIOBATEILHOCTH, YJICHA
27 CyMMa GeCKOHEUHOI 2 MIOCJIEAOBATENLHOCTH, CIIOCOOBI 3aJaHHs

reOMEeTPUYECKOil porpeccum,
y KoTopo#t | q | <1

noCjaca10BaTCIbHOCTH.
Buiuucname dieHbl
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[EEN

KonTponasnas padora Ne 5 IIOCJIEI0BATEILHOCTH, 3aJAHHON
(dopMyIoit n-ro YieHa Uil peKyppeHTHO.
Dopmynuposams.

onpeodenenus: apuPhMeTHIECKOn
IIPOTPECCUH, TEOMETPUIECKOM
IIPOrPECcCui;

c6oticmea YIeHOB T€OMETPUYECKON 1
apupMeTHUIECKON IPOTrPeCcCHil.
3aoasams apuMETUIECKYIO U
F€OMETPUYECKYIO TPOrpecCuun
PEKYpPEHTHO.

3anucvlieamo 1 noscHams GOpMyIIbl
o01mero ujieHa apupMETHIECKON 1
F€OMETPHUYECKON MPOTPECCUN.
3anucwvlieamo 1 0okazviéams: HGOPMYIIBI
CYMMBI N MEPBBIX YJICHOB
apuMETUIECKON U TEOMETPUIECKOMN
nporpeccuit; GopMyIibl, BEIpAXKAIOLINE
CBOMCTBA YJICHOB apU(PMETHIECCKON 1
reOMETPUYECKON TTPOrPECCHil.
Buiuuciams cymmy 6€CKOHEYHOM
reOMETPUYECKOH TPOrpecCru, y KOTOPOit
| q| <1.IIpeacraBusiTh OECKOHEYHBIC
epuoIuIecKue Ipoou B BHIE
OOBIKHOBEHHBIX

HOBTOpeHHe H cucreMaTu3anus

y4eOHOro MaTepuaJia 10

VYrpaxHeHus il IOBTOPEHUS Kypca 9
9 xiacca

Hroropas koHTpoJbHAs padoTa Ne 6 1




KpnTeplm U HOPMbI OIEHKH 3HaHI/II71, yMeHHﬁ 1 HABBIKOB Oﬁy‘lalOlIII/IXCH mo MaTeMaTHKe.
1. Ouemca RUCOBMEHHBIX KOHMPOJ1bHbIX pa60m oﬁyualomuxcu no wamemamuke

Ommemka «5» cmasumces, eciu:

e pa0oTa BBINIOJHEHA MTOJTHOCTHIO;

® B JIOTHYECKUX PACCYKJICHUSIX U 000CHOBAHUU PEIICHHS HET MPOOESIOB U OMIHOOK;

® B peHIeHI/II/I HCT MaTCMAaTHUYCCKUX OHII/I6OK (BOBMO)KHa OJHa HETOYHOCTB, OIIMCKaA, KOTOpaﬂ
HEC ABJIACTCA CIICACTBUECM HC3HAHUSA NI HCIIOHUMAHU A y‘IG6HOI‘O MaTepI/IaJIa).

Ommemkxka «4» cmagumces 6 ciedylouux ciyuanx:

e paboTa BBIMOJIHEHA IOJIHOCThIO, HO OOOCHOBAHUS LIAroB PEIIeHUs HEJOCTATOYHBI (€ciu
yMeHHE 000CHOBBIBATh PACCYXKJIEHUS HE SIBJSUIOCH CIIEUaIbHBIM 0ObEKTOM IIPOBEPKH);

® JIONYIIEHbl OJHAa OIIMOKa WJIM €CThb JIBa — TPU HEN0YETa B BBIKIAJKAX, PUCYHKAX,
yepTexax Win rpadukax (eciau 3Tu BUIbl pabOT HE SBISIIUCH CIIEHUATbHBIM 0OBEKTOM IIPOBEPKH).

OTMeTKa «3)» CTaBUTCS, ECIIN:

e jomymeHo Oosee onHOW omuOKM WM Oojee JBYX — TPEX HEIOYETOB B BBIKJIAJIKAX,
yepTexax win rpadukax, Ho oOydaromuiics: o0aaaaeT 00s3aTeIbHBIMUA YMEHUSIMHU 10 TTPOBEPSIEMOM
TeMe.

Ommemkxka «2» cmagumcs, eciu:
® JIOMYINEHBl CYIIECTBEHHBIC OIIMOKHM, TOKa3aBilMe, 4TO oOydarmwuiics He o0jamaer
00s3aTeNbHBIMY YMEHUSMH 110 JTaHHOM TeMe B MOJIHOM Mepe.

2. OueHKa ycmHblx omeemoe 06ylmromuxc;l no wmamemamuke

Omeem oyenugaemcsa OmmemKou «5», eciu y4eHuK:

® [IOJIHO PACKPBUI COJIEpXKAHHE MaTepuayia B 00beMe, MPEeIyCMOTPSHHOM MPOTPaMMON U
y4eOHUKOM;

® U3JIOKWJI Marepuai TPAMOTHBIM  SI3bIKOM, TOYHO HCIOJB3YS MaTeMaTHYECKYIO
TEPMUHOJIOTHIO ¥ CUMBOJIMKY, B ONIPEICICHHOMN JIOTHYECKOH MOCIIeI0BATEIBHOCTH;

® [IPABWJILHO BBITOJHWI PUCYHKH, YEPTEKH, I'paduKu, COMYTCTBYIOIINE OTBETY;

e [0Ka3aj] yMEHHE WUTFOCTPHPOBATh TEOPUIO KOHKPETHBIMH IPUMEpPAMH, MPHUMCHATH €€ B
HOBOM CHTYaIlUH TPU BBHIIOJHCHUH MPAKTHYECKOTO 33 JaHHUS;

® [IPOJICMOHCTPUPOBAJI 3HAHHE TEOPHUH paHEE M3YYCHHBIX COIMYTCTBYIONIMX TEM,
Cc(OPMHUPOBAHHOCTh M YCTOWYUBOCTH MCIIOJIb3YEMBIX TIPU OTBETE YMEHUI M HABBIKOB;

® OTBEYAJI CAMOCTOSATENBHO, O€3 HABOSAIIMX BOIIPOCOB YUUTEJIS;

® BO3MOXXHBI OJIHA — JIB€ HETOYHOCTH IPH OCBEIIECHHH BTOPOCTEIIEHHBIX BOTIPOCOB WU B
BBIKJIaJIKaX, KOTOPbIC YYCHHK JICTKO UCIIPABHII TIOCIIC 3aMEYaHUS YIUTEIIS.

Omeem ouyenueaemcsa ommemiou «4», eciu y0oenemeopaem 6 0CHO6HOM MpPedOBAHUAM

HA OUEHKY «5», HO RPU IMOM UMeem 0OUH U3 HeOOCMaMmKOoE:

® B U3JIOXKEHWU JIOMYLIEHbl HEOOJbIIME MpoOesbl, HE HWCKa3WBIIEe MaTeMaTHYecKoe
COJIep’KaHueE OTBETA;

e JONYIICHBl OJWH — [JBa HEIOYETa IPU OCBELICHHMM OCHOBHOIO COJIEp’KaHUS OTBETA,
HCIIPABJIEHHBIE [IOCJIE 3aMEUYaHUs YUUTEIS;

e JIONYIIEHb! OIMOKa WK OoJjiee ABYX HEJOYETOB TIPU OCBEUICHHH BTOPOCTETIEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKAX, JIETKO UCIPABIECHHBIE NIOCIIE 3aMEYAHNS YUUTES.



Ommemka «3» cmasumcs é c1edyiouux cayuanx:

® HEMOJIHO PACKPBITO COJEepKaHWE MaTepuana (Colep)KaHue M3JI0KEeHO (parMeHTapHO, HE
BCerja IOCIE0BATENIbHO), HO TOKa3aHO oOllee MOHMMAaHUE BOIPOCAa U MPOJAEMOHCTPUPOBAHBI
YMEHHUSI, 1OCTaTOYHbIE JJI1 YCBOGHMs IporpaMMHOro marepuana (omnpezaeneHs! « TpeboBaHUsIMU K
MaTeMaTHYECKON MOJIrOTOBKE 00y4YaIOUIUXCs» B HACTOSLIEH MporpaMMe o MaTeMaTUKe);

® UMCJIWCh 3aTpyAHCHUSA WM JOMMYIICHBI om0k B OINpCACIICHUU MaTeMaTHU4eCKOU
TCPMHUHOJIOTHUH, YCPTCIKAX, BBIKJIAAKAX, HWCIIPABJICHHBLIC ITIOCJIC HCCKOJBKUX HABOAALIMX BOIIPOCOB
YUUTENA;

¢ YYCHHUK HC CIpaBUIICA C NPUMCHCHUCM TCOPHU B HOBOU CUTyallul IPH BbINIOJIHCHUN
IMPAKTUYCCKOI'0 3aJjaHusl, HO BBIIIOJHHII 3adaHUA O6$I321T€JII)HOI‘O YPOBHA CJIOXKHOCTHU I10 I[aHHOfI
TeMe;

® IPY JIOCTATOYHOM 3HAHWW TEOPETHUYECKOTO MaTepuaia BBISBICHA HEJIOCTATOYHAS
c(hOpMUPOBAaHHOCTh OCHOBHBIX YMEHUH U HABBIKOB.

Ommemka «2» cmagumcs 6 c1e0yIOuUX Cy4anx:

® HE PACKPBITO OCHOBHOE COZEpKaHUE YUeOHOTO MaTepuana;

e 0OHApY)KEHO HE3HAHHWE YYEHWKOM OoJibllield WM Hanbojee BaXKHOW YacTH y4eOHOTO
MaTepHana;

® TOIMYIICHBI OIIMOKN B ONpCACICHUN HOHﬂTHﬁ, IIpru HCIIOJIBE30BaHUN MaTeMaTHYECKOU
TEPMHUHOJIOTHHU, B PUCYHKAX, YCPTCKaAX WA rpa(bHKax, B BBIKJIaZIKaxX, KOTOPbLIC HE HUCIPAaBJICHBI
MOCJIe HECKOJIBKMX HABOISAIINX BOIIPOCOB YUUTEIISI.

3. Oowaa knaccugukayus ouwiuodoK.
[Ipu oreHnke 3HaHMIN, YMEHUN M HABBIKOB OOYYAIOIIUXCS CJIEAYET YUUTHIBATH BCE OIIMOKH
(rpyOble u HEerpyObie) U HEAOUETHI.

3.1. I'pybvimu cuumaromes owmuoKu:
® HE3HAHHWE OTPE/CIICHUS OCHOBHBIX IMOHSTHM, 3aKOHOB, MPaBHJI, OCHOBHBIX IOJIOXKECHHUI
TEOpHH, He3HaHue (OPMYJ, OOMICHPHHATHIX CHMBOJIOB OOO3HAYCHWH BCIIMYWH, CIUHUI] HX
HU3MEpPEHUS;
e HE3HAHMC HAMMEHOBAHUI €IMHUI] H3MEPECHHUS,
® HCYMCHHE BBIJICIUTH B OTBETE TJIABHOE;
HEYMCHHE TPUMECHSITh 3HAHHS, JITOPUTMBI JUTS PEIICHUS 3a/1a4;
HEYMEHHE JIeJIaTh BBIBOJIBI U 000OIICHNS,
HEYMEHHE YUTATh U CTPOUTH IPpaUKH;
HEYMEHHE IM0JIb30BAThCS IEPBOUCTOYHUKAMH, YICOHUKOM U CIIPAaBOYHUKAMH,
MOTEPst KOPHS MM COXPaHCHHE MOCTOPOHHETO KOPHS;
oTOpackIiBaHuEe 0€3 0OBSICHCHUH OJTHOTO U3 HUX;
paBHO3HAYHBIC UM OIIIHOKH;
BBIUHCIIMTENbHBIC OMIUOKH, €CJIU OHU HE SBIISIIOTCS OIMCKOM;
JIOTHYCCKHUE OITHUOKH.

3.2. K necpyovim owmuokam cnedyem ommnecmu:

® HETOYHOCTh (POPMYIHUPOBOK, OMpEeNeHUN, MOHITHIA, TEOPHii, BhI3BAaHHAS HEMOJIHOTOMN
O0XBaTa OCHOBHBIX MPHU3HAKOB OMPEAETSEMOr0 TMOHSATHS WM 3aMEHOM OJHOTO - JIBYX M3 ITHX
MPU3HAKOB- BTOPOCTETICHHBIMH;

® HETOYHOCTh TpaduKa;

® HEepaIMOHANBHBINA METOJI PEIICHUS 3a/1a4l WIH HEJOCTATOYHO MPOJyMAaHHBIN TIaH OTBETa
(HapyIIeHue JIOTUKH, TT0JIMEHA OT/JIEIbHBIX OCHOBHBIX BOMIPOCOB BTOPOCTEIICHHBIMH);

® HEepaIMOHAIBHBIE METO/IbI PAOOTHI CO CIIPABOYHON U JAPYroil TUTEPaTypOil;



¢ HCYMCHMC PCIIaTh 3aJa4u, BbIIIOJIHATL 3alaHUA B O6H.[CM BUJC.

3.3. Heoouemamu saenaomcesa:
® HEepalMOHAJbHBIE IPHEMbI BEIYHUCICHUI 1 TpeoOpa3oBaHuii;
¢ HeOpE)KHOE BBITIOJTHEHHUE 3aIHCEH, YePTEeKEH, CXeM, TpaduKoB.

YueOHO-MeTOANYECKOE H HH(])OpMaIII/IOHHOC OCHAIlICHUE 06p330BaTeJH)HOFO nmpouecca

bubruomeunwviii pono

HOpMaTI/IBHbIe AOKYMECHTBI

1.®enepanbHBINA rOCyJapCTBEHHBIN 00pa30BaTeIbHbIA CTAHAAPT OCHOBHOIO O0IIEro 00pa30BaHMUsI.
2. IlpumepHsbIe nporpaMMbl OCHOBHOTO 00111ero oopazoBanus. Matemaruka.(CraHnaapThl BTOPOrO
nokojenus.) — M.: [Ipocsemenne, 2010.

3. Matemaruka: nporpammsl:5-9 knacesl/ A.I'.Mep3insk, B.b.ITononckuii, M.C.fxup, E.B.Byiiko
(Anroputm ycniexa)M.:Benrana-I'pad, 2013.

Yueono-memoouueckuit komnaexkm

1. Aunre6pa: 7 knacc: y9eOHUK ISl yIaIuxcsi 001eo0pa3oBaTeIbHBIX YUPEKICHUN/
A.I''Mep3znsak, B.B.Ilonorckuii, M.C.Sxup. — M :Benrana-I'pad, 2012.

2. AunreOpa: 7 KJ1acc: TUAaKTHYECKHE MaTepHAIbl: COOPHUK 3a/1ad U KOHTPOJILHBIX paboT/
A.I''Mep3znsak, B.B.Ilononckuii, M.C.Sxup. — M :Benrana-I'pad, 2013

3. Aunrebpa: 7 xinacc: meroauueckoe nocooue/E.B.bymko, A.I'.Mep3msk, B.Bb.IlonoHckuid,
M.C.SAxup. — M :Benrana-I'pad, 2013.

4, AnreOpa: 8 kiacc: y4eOHHK I YIaIIuXcsl 0011e00pa3oBaTEIbHBIX YUPEKICHUN/
A.I''Mep3znsak, B.B.Ilononckuii, M.C.Sxup. — M :Benrana-I'pad, 2013

5. Aunre6pa: 8 kitacc: TUIAKTUUECKHE MaTepHUalibl: COOPHUK 3a7a4 U KOHTPOJIbHBIX padoT/
A.I''Mep3ansak, B.B.Ilononckuii, M.C.Sxup. — M :Benrana-I'pad, 2013.

6. AnreGpa: 8 kiacc: metonuueckoe nocooue/E.B.bynko, A.I'.Mep3nsak, B.b.Ilononckuid,
M.C.Sxup. — M :Benrana-I'pad, 2013.

7. AnreOpa: 9 xiacc: ydeOHHK I yJaIIuXxcs 001eo0pa3oBaTeIbHbIX YUPEKICHHH/
A.I''Mep3znsak, B.b.Ilononckuii, M.C.Skup. — M :Benrana-I'pad, 2014.

8. Aurebpa: 9 kiacc: TuIaKTUUECKHE MaTepHUalibl: COOPHUK 3a7a4 U KOHTPOJILHBIX paboT/
A.I''Mep3ansak, B.b.Ilononckuii, M.C.Skup. — M :Benrana-I'pad, 2014.

9. Aure6pa: 9 xiacc: meronuueckoe nocooue/E.B.bynko, A.I'.Mep3msak, B.b.Ilononckuid,
M.C.Sxup. — M :Benrana-I'pad, 2014.

1.
2.

3.
4.

Cnpaesounvie nocoous, HaAy4HO-NONYIAPHAA U UCHOPUYECKAA TUMEPAmMypa
baspun U,U,, ®pudyc E.A. Crapunnsie 3anaun. — M: [Ipocsemenue, 1994.
I'aBpunosa T./l. 3anumarenbHas MmareMatuka : 5-11 kiaccel. — Bonrorpan: Yuurens,
2008.

Jlesurac I'.I'. Hecrangaptaele 3anaun no maremaruke. — M.: MJIEKCA, 2007

®apkoB A.B. Maremaruueckue oaumnuazsl B mkome: 5-11 kmaceel. — M.:Aiipuc-Ilpecc,
2005.

5.http://www.kvant.info/ XKypuan «Ksaut»

6.ITnuyrun JI.®. 3a ctpannnamu yuebHuka anredpsl. — M. : [Ipocsemienue, 2010

7.I'yce B.A. CoopHuk 3a1a4 o reometpun:5-9 knaccel.-M:Onuke 21 Bex:Mup u
obpazoBanue,2005

8.Iloia /Ix.Kak pemats 3anauy? — M.:IIpocsemenue, 1975.

9. llapeirun 1.®.,Epramxuesa JI.H. Harnaaunas reomerpus. — M.:.MHUPOC, 1995.



IleuaTHble nocodus
1._Tabmump! o anredpe i 7-9 knaccos
2.IlopTpeTsl BBLAAIOIINXCS IeATENIEeH MaTEMATUKY.

HNupopmannoHHbIe cpeacTBa

1. «Kapman s yuurens marematukuy» http://karmanform.ucoz.ru.
2. 5l uny Ha ypoK MareMaTuku (METoM4ecKre pa3padoTku): Www.festival.1sepember.ru
3.OLUOP http://www.fcior.edu.ru u EK LIOP http://school-collection.edu.ru.
4.CVYII (coBpeMEHHBIN yUUTENbCKUI
noptan)http://easyen.ru/?_openstat=0KTQsNC50Lst0YHRgdGLOLvQutCwOzs7
5.3aByu. udo Meroandeckas oubnmoteka http://www.zavuch.info/methodlib/5/
6. YpOKH — KOHCIIEKTBI WWW.pedsovet.ru
7.http://www.mathvaz.ru/docie.php?action=articles&catalog_id=3&cat_id=8

TexHu4eckue cpeacTBa 00yUeHUsI
1. KowmmpbroTep.
2. MyJbTHMEIUATIPOEKTOP.
3. DkpaH.

YueOHO-IpakTHUYeCcKOe U y4eOHO-J1a0opaTopHOe 000py10BaHuUe
Jlocka MarHuTHasi ¢ KOOPJAMHATHOMN CETKOM.
Ha6op uudp, OykB, 3HAKOB I CPETHEN IITKOJIHI.
Hab6opsr «Yactu 1ienoro Ha kpyre». «IIpocTeie qpoom».
HaGopsl reoMeTpruuecKux Tel.
KoMmrnekT 4epTEéKHbIX HHCTPYMEHTOB ( KJIACCHBIX): JIMHEHKA, TPAHCIIOPTHUD,

yroabHUK(3 00u600), yeofszuK(45 045 0), YUDK)Tb.

aogrwdE
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