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PaGouyas nporpamma o aJgareope

I 7 Kiacca
Ha 2018/2019 yueGHbIi ro1
CocraBuTens NporpamMmsl:

Hecapp Tarbsina BiaguMupPOBHA, yuuTellb MaTeMaTHKA



IosicHuTeIbHAS 3aNIMCKA K padoyeil mporpamMmme mno ajaredope 7 Kiacc

B cootBerctBUU C m. 2 cT. 32 3akona P® «OO6 oOpa3oBaHMM» B KOMIIETEHIIMIO 00pa30BaTENbHOTO
YUPEKIACHUS BXOAUT pa3paboTKa U yTBEP)KACHUE pad0YHX MPOrpaMM YIeOHBIX KYpPCOB M JUCIUTUINH.

PaGouas mporpamma — 3T0O HOpMATHUBHO-YNPABICHUYECKHA JOKYMEHT YUUTENs, MpeIHA3HAYCHHBIN JIJIs
peanu3al rocy1apcTBEHHOTO 00pa3oBaTENbHOTO CTAHJApPTA, BKIIOYAIOMIETO TPEOOBAHUS K MHHUMYMY
COJIep>KaHusl, YPOBHIO MOJATOTOBKU yyamuxcsi. Ero ocHoBHas 3a1aya — 00ecreynTh BHIIIOJTHEHUE YUUTEIEM
rOCYJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB M yUYEOHOTO IJIaHA TI0 TIPEAMETY.

PaGouass mporpamMma peanusyeT NMpaBO YUYUTENs PacIIUpPsTh, YIAyOJsTh, U3MEHITHb, (POPMHPOBATH
coZiepKaHne OOY4YeHHMs, ONpPENeNATh MOCIeNI0BATeIbHOCTh M3YUYCHHUSI MaTepHalia, paclpeneisiTh ydeOHbIe
gyacel IO pasjaeiaM, TeMaM, ypoKaM B COOTBETCTBHHM C TIOCTaBJICHHBIMU WEISIMH M 3afadamu. [lpu
HEOOXO/IMMOCTH B T€UCHHE Y4eOHOTO rojla YUUTENlb MOXET BHOCHTh B Y4eOHYIO NMPOrpaMMy KOPPEKTHBBI:
W3MEHATH IMOCIIEIOBATEILHOCTh YPOKOB BHYTPU TEMbI, KOIMYECTBO YacOB, IEPEHOCUTHh CPOKU MPOBEACHHUS
KOHTPOJIbHBIX padoT.

Hacrosimas pabouas nporpamma 1o anredpe ais 7 kinacca coctaBiieHa Ha ocHoBe DyHIaMeHTaIbHOTO
aapa coiepxaHus oOmero oOpasoBanuss W TpeOoBaHuii K pe3yjbTaTaM OCBOCHHS OCHOBHOM
o0m1ieo0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHus, IpelcTaBieHHbIX B denepambHOM
roCyJJapCTBEHHOM 00pa3oBaTeIbHOM CTaHAapTe 00IIero oOpa3oBaHHs, C YYETOM MPEEMCTBEHHOCTH Ha
OCHOBAHUU CIICAYIOMIUX HOPMATHBHBIX MPABOBBIX JTOKYMEHTOB:

e 3axona PO ot 10 uronst 1992 roga Ne3266-1 (pex. ot 27.12.2009r.) «O6 0b6pa3oBaHUNY;

o denepanbHOro KOMIOHEHTA FOCYAAPCTBEHHOTO CTaHAapTa CpelHero (IOJIHOro) oluiero oopazoBaHus,
YTBEPKIEHHOIO IpHKa3zoM MunucrepcrBa oopazoBanus PO ot 05.03.2004 Nel1089;

o [lpukaza MunucrepctBa obpaszoBanusi PD «O0 yTBepkaeHUn (eaepalbHbIX NEpPeUHe yu4eOHUKOB,
PEKOMEHIOBAaHHBIX  (JIOMYIIEHHBIX) K HCIOJB30BaHUIO B  00pa3oBaTelbHOM Ipolecce B
00pa30BaTeNbHbIX YUPEXKICHUAX, PEATU3YIOIUX 00pa3oBaTelbHbIe MPOrpaMMbl 001ero o0pa3zoBaHus
Y UMEIONINX TOCYIapCTBEHHYIO akkpenuTaiuio, Ha 2014/2015 y4eOHbIi rony;

e B Heil Takke y4UTHIBAIOTCS OCHOBHBIC HMJIeUM M ToJIoKeHUs [Iporpammel pa3BuTus U (GOpMUPOBAHUS
YHHUBEPCAIbHBIX yueOHbIX aercTBuil (VY []) 11 0cHOBHOTO 00111er0 00pa3oBaHus.

PaGouast mporpamma y4eOHOTO Kypca 1o anredpe A 7 Kjacca COCTaBJIeHa TakKKe B COOTBETCTBUH
¢ [IpumepHo#i porpaMmMoil OCHOBHOTO 00IIero oOpa3oBaHus (06a30BBI YPOBEHB) C YYETOM TpeOOBaHHIA
(benepanbHOro KOMIOHEHTa TOCYJapCTBEHHOTO CTaHJapTa o0IIero oOpa3oBaHUS M HAa OCHOBE aBTOPCKOM
nporpamMbl }O. H. MakaperueBa. [IporpamMma mpusBaHa cojeiicTBOBaTh (POPMHUPOBAHHUIO KYJIbTYPHOTO
YeJIOBeKa, YMEIOIIETO0 MbBICIHUTh, TOHUMAIOIIET0 UICOJIOTHI0O MATEMAaTHYECKOTO MOJECIIMPOBAHUS peabHbBIX
IPOIIECCOB, BJAJICIONIET0 MAaTEMaTHYECKUM SI3BIKOM, KaK S3bIKOM, OPTraHU3YIOIIUM JIeATEIbHOCTB,
YMEIOIIETO CaMOCTOSITENIbHO J100bIBaTh MH(GOPMALMIO U TOJB30BAThCS €10 Ha NPAKTHKE, BIAJCIOLIETO
JUTEPATypHOU PEUbI0O U YMEIOIIETO B Cly4yae HEOOXOIMMOCTH MOCTPOUTH €€ M0 3aKOHAM MaTeMaTH4eCKON
peun.

B mporpamme ompezeneHa mociaeI0BAaTEIbHOCTh M3YyUYEHHUs] MaTepuana B paMKax CTaHAapTa JUis
cTapuiel MmKoJbI W MyTd (QOPMHUPOBAHUS 3HAHUM W yYMEHUH, HEOOXOIUMBIX HJsi TNPUMEHEHHUS B
NPAKTUYECKON JEATEIIbHOCTH, M3YYCHHS CMEXKHBIX JUCLUILINH, MPOAODKEHHs 00pa3oBaHMsA, a TaK Ke
Pa3BUTHSI yYAIIHXCSI.

W3 0CHOBHBIX cO/IepKaTEIbHO-METOANYECKUX JIMHUN IIKOJIBHOTO Kypca anreOpbl IPHUOPUTETHON B
nporpaMMe sBJsieTcsl QyHKIMOHATBHO-TpaduyecKast TMHHUS.

JlanHas pabGodasi mporpaMma paccydTaHa Ha | Toj, NPEUMYIIECTBEHHO Ha alrOpUTMHUYECKUI
ypoBeHb. [IporpaMma KOHKPETHU3UPYET CONEpKaHHE TeM 00Opa30BaTENBHOTO CTAaHAApTa U JaeT NMPUMEPHOE
pacripenienieHue y4eOHBIX 4acoB IO pasjiesiaM Kypca B COOTBETCTBHM C METOAMYECKUMH PEKOMEHIALUAMU
aBTOPOB Y4eOHO-METOAWYECKOTO KOMIUIEKTA Ui H3Y4YeHHs TpeIMeTHOH oOnacth «Marematuka W
uHpOpPMATHKa» JUI yYaIluxcs 7 KJIaccoB 00111e00pa30BaTeNbHOr0 YUPEKICHHUS, B COCTaB KOTOPOT'O BXOJAT:
Jna yvawuxca:

1. Makapsrues, 10. H. Anre6pa: yueGHuK U1t 7 Ki1acca o0iieodpa3oBarenbHbIX yupexaenuii / FO. H.

Makaperues, K. M. Hemkos, H. I'. Munmiok, C. b. CyBoposa; nox pea. C. A. TensikoBckoro. - M.:

[Ipocsemienue, 2013.

2. Iunaxktuueckue Matepuaisl o anredpe s 7 kinacca / B.W. XKoxos, FO.H. Maxkapsrues, H.I'. Munatok. —

M.: IIpocsemenue, 2006.

3. Anre6pa: Humakt. matepuanst aist 7 . / JI. Y. 3BaBuy, JI. B. Ky3nenosa, C. b» ~ CyBopoBa.- M.:

[Ipocsemienue, 2013.



Jlns yuumens.

1. Makapsrues, 10. H. Anrebpa: yueOHUK U1t 7 Ki1acca o0ieo0pa3oBarenbHbIX yupexaenuii / FO. H.
Makapsrues, K. 1. Hemkos, H. I'. Munaiok, C. b. CyBoposa; noxa pea. C. A. TensikoBckoro. - M.:
IIpoceemenue, 2013.

2. N3yuenue anrebpsl B 7—9 kiaccax: mocooue mis yuutenei / FO. H. Makapsrues, H. I'. Munmiok, C. b.
CysopoBa..— M.: Ilpocsemienue, 2011.

3. IupgakTuyeckune Matepuaisl 1o anreope mis 7 knacca / B.M. XKoxos, FO.H. Makapsrues, H.I'. Muniok. —
M.: Ilpocsemenue, 2006.

4. Anreopa: unakt. matepuansl s 7 k. / JI. U. 3BaBuy, JI. B. Ky3nernora, C. b»  CyBopoBa.- M.:
IIpoceemenue, 2013.

5. I[Iporpammebl 0011e00pa30BaTENbHBIX YupekaeHuid. Anredpa. 7-9 kinaccel. CoctaButenb: bypmuctposa
T.A. —M.: IIpocseuienue, 2009 r.

6. DJIEeMEHTBI CTATUCTUKHU U TeopuH BeposiTHocTel aBTopsl FO.H. Makapseiues, H.I'. Muniok; noj
penakuueit C.A. Tensakosckoro. M., [Ipocsemenue 2009 r.

Y4eOHUK COOTBETCTBYET TpeOOBaHHUSAM cCTaHgapTra 1O Kypcy anreOppl. OTIHYUTENbHBIMU
OCOOCHHOCTSIMU yUYEOHHKA SIBIISIOTCS PAIMOHATBLHOE COYETAHWE YETKOCTH WM JIOCTYITHOCTH W3JIOKCHHS,
MPUOPUTETHOCTh  (PYHKIMOHAIBHO-TpapUUEeCKOH JIMHUM, HaJIWyue OOJIbIIOr0 YHCJIa MPUMEPOB C
MOIPOOHBIMH PEIICHUSIMHU.

CTpyKTypa 10KyMeHTAa

CTpyKTypHBIMU 3J€MEHTaMM palboueil mporpaMmbl SBISIOTCA: THTYJbHBIA JIMCT; MOSICHUTENbHAs
3alKcKa; OCHOBHOE COJIEp)KaHHME ydyeOHOW IMpOrpaMMbl C paclpelielleHMEM y4eOHBIX 4acoB IO pasjienam
Kypca U peKOMeH]IyeMas I10CJIeJ0BAaTeIbHOCTh U3YUYEHHUs TEM U Pa3JiesioB; UH(opMaIys 00 HCII0Ib3yeMOM
y4e0HO-METOIMIECKOM KOMITIEKTE. V37I0KEeHbI IIeTH U 3a/1a4 00y4eHUs, OCHOBHBIE TPEOOBAHUS K YPOBHIO
IOJrOTOBKH yYaIIUXCs C YKa3aHUEM JIMYHOCTHBIX, METAlPEAMETHBIX U IIPEIMETHBIX PE3yIbTaTOB OCBOCHUS
Kypca anreopsl 7 kmacca. [Iporpamma colepUT TeMaTudeckoe IMIIaHUPOBAHUE C YKa3aHHUEM TEMbl M THUIA
ypOKa, a TakK€ OCHOBHBIX BMJOB YUEOHOW [EATENILHOCTH U IJIAHUPYEMBIX DPE3yJbTaTOB; MPOTrPAMMHO-
METOJINYECKOE OOECIEUYEHNE; KOHTPOJBHBIE IapaMeTpbl OLEHKM JOCTHKEHHWH; CIMCOK JIUTEpaTyphl;
MPUMEPHBIE KOHTPOJIbHBIE DPaboThI; mepeueHb WEB-caliToB njis JOMOTHUTENHHOTO 0OOpa3oBaHUS 110
npeaMeTy, MEepedeHb TeM MPOEKTOB, pedepaToB, HCCIEAOBATEIbCKUX pPadOT MO MpenMeTy, ONHCAHuE
y4e0HO-METOIMYECKOT0 U MaTepHAIbHO-TEXHUUECKOr0 00ecieueHMsl.

OO0mas xapakTepucTUKa y4eOHOr0 npeamera, Kypca

B kypce amrebpsl 7 Kiacca MOXHO BBIJICIUTH CIEAYIOUIME OCHOBHBIC COJCpPKATEIbHBIC JIMHUH:
apu(MeTHKa; 3JIE€MEHThl anreOpbl; BEPOSTHOCTh M CTaTUCTUKA. Hapsiy ¢ 3TUM B coiep)kaHuE BKIIHOYEHBI
JOTIOJTHUTEIbHBIE TeMbl TI0J] pyOpuKoit «list TeX, KTO XOUeT 3HaTh OOJbIIe)», YTO CBA3AHO C peanu3anueit
1esiel OOIIENHTEUIEKTYalIbHOIO U OOILEKYJIbTYpHOIO pa3BUTHA yuamuxcs. CoaepikaHue KakJoW U3 3THX
TEM pa3BOPAUMBAETC B COJEPKATEIBHO-METOAMUYECKYIO JIMHUIO, IPOHU3BIBAIOLIYI0 BCE OCHOBHBIE
coZiepKaTelNbHble JIMHUM W CIY)XUT 1€ OBJAJEHUS YyYalllUMHCS HEKOTOPBIMH  3JEMEHTaMH
YHHBEPCAIFHOIO0 MAaTEMAaTHYECKOTO S3bIKa M BIIAJCHUS ONPE/IeIICHHBIMU HAaBBIKAMH, a TaK jK€ COCOOCTBYET
CO3JIaHHIO OOLIEKYJIbTYPHOTO T'YMaHUTAPHOTO (pOHA U3YUEHHUS Kypca.

Copneprxanue JIMHUHN «ApHPMETHKA» CITYKUT GYHIAMEHTOM JUIsl AaJbHEUIIET0 U3yYeHUs YUalUMUCS
MaTeMaTUKU U CMEXHBIX JTUCLMILIMH, CIOCOOCTBYET Pa3BUTHIO HE TOJIBKO BHIYHMCIUTENIBHBIX HABBIKOB, HO U
JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS TOJIb30BATHCS aNTOPUTMAMH CIOCOOCTBYET pPa3BUTHIO
YMEHUH IUIaHUPOBaThb M OCYLIECTBIATH JESATEIBbHOCTb, HAIIPABICHHYI0 Ha pEIICHHE 3a7ad, a TakkKe
NpUOOPETEHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOUMBIX B IOBCEAHEBHOM KU3HHU.

Conepxxanne TUHUKM «OJIEMEHTHI anreOpb» CUCTEMaTH3HPYET 3HAHUS O MATEeMaTHYECKOM SI3bIKE,
MOKa3bIBasi MPUMEHEHUE OYyKB i1 0003HAUEHHS YMCENT M 3alUCH CBOWCTB apHU(PMETHUECKUX ACUCTBUM, a
TaKXe JUI1 HaXOKJEHNUsl HEM3BECTHBIX KOMIIOHEHTOB apH(pMeTHUecKuX neicTBUi

Jluauss «BeposSTHOCTb M CTAaTUCTHKa» - OO0SA3aTENIbHBIA KOMIIOHEHT IIKOJIBHOTO OOpa30BaHMUS,
YCUJIMBAIOIIUHI €ro NPUKJIAJHOE U IPAKTUYECKOE 3HAaYeHUE. DTOT MaTepuasl He00X0AUM, PEXIE BCEro, A
dopmupoBaHus y ydammxcs (yHKIMOHAJIBHOW TI'PAaMOTHOCTHM — YMEHHS BOCHPUHHMATH U KPUTUYECKH
aHAJIM3UPOBaTh MHQPOPMAIMIO, NPEICTABICHHYI0 B pa3IUYHbIX (opmax, MOHMMATh XapaKTep MHOTHUX
pEaJIbHBIX 3aBUCUMOCTEH, IPOU3BOIUTH NpOCTENHIINE pacdeThl. [Ipy U3yueHUH BEpOSTHOCTU U CTaTUCTHKHU
oOoramfaroTcsi MPEACTAaBIEHUS O COBPEMEHHOM KapTHHE MHpa W METoJaX €ro HCCIeJOBaHMs,
(dbopMHpOBaHUS TOHUMAHMUA POJNM CTATUCTHKM KaK HMCTOYHHMKA COIMAJIBHO 3HAYMMOW HHQPOpPMALUU H
3aKJIaJIbIBAIOTCS] OCHOBBI BEPOSATHOCTHOT'O MBIIIICHHUS. .



Kypc anre6psr 7 kiacca xapakTepu3yeTcsi MOBBIIIEHHMEM TEOPETUYECKOr0 OOYy4EeHHs, MOCTENEHHBIM
YCHJICHHEM POJIM TEOPETUYECKUX 000OMICHNI U AeTYKTUBHBIX 3aKimoueHuid. [IpuKiagHas HanpaBieHHOCTh
Kypca oOecneunBaeTcs CHCTEeMAaTHYeCKUM OOpalleHHeM K MpUMepaM, PacKpBIBAIOIIMM BO3MOKHOCTH
IIPUMEHEHNS MaTEMATUKU K U3YUEHUIO IEHCTBUTEIBHOCTH U PELLIEHUIO IPAKTUUECKUX 3aau.

ey uzyyeHnss MaTeMaTUKH
B nanpasnenuu nuunocmnozo pazeumus:
1) pa3BUTHE JIOTUYECKOTO M MPAKTHYECKOTO MBIIUICHUS, KyJIbTyphl PeUH, CIIOCOOHOCTH K YMCTBEHHOMY
AKCIIEPUMEHTY;
2) QopmupoBaHME Yy YYANIMXCS HWHTEIUIEKTYyaJbHOH HYECTHOCTH W OOBEKTHBHOCTH, CIIOCOOHOCTH K
MIPEOI0TICHUIO MBICIUTENBHBIX CTEPEOTHUIIOB, BRITEKAIOIINX M3 OOBIIEHHOTO OMBITA;
3) BocriMTaHWE Ka4eCcTB JIMYHOCTH, 00ECIICUNBAIONINX COLUAIBHYI0 MOOMIBHOCTD, CITOCOOHOCTD MTPUHUMATh
CaMOCTOSITENIbHBIE PEIICHUS;
4) dbopMHupoBaHHE Ka4eCTB MBIILUICHHUS, HEOOXOIUMBIX JUIS JaNTallid B COBPEMEHHOM HWH(OPMAIIMOHHOM
00111eCTBE;
5) pa3BuUTHE HHTEpECA K MATEMATUYECKOMY TBOPUYECTBY U MAaTeMaTHUECKUX CLIOCOOHOCTEA.
B npeomemmnom nanpagienuu:
1) oBnaseHue MaTEMaTUYECKUMU 3HAHUSMU U YMEHMSIMH, HEOOXOIUMBIMU JUIsl IPOJOJKEHUST 00y4EHHUs B
0011e00pa30BaTeIbHBIX YUPEKICHUAX, M3YyUYEHHUE CMEXKHBIX AMCLUUIUIMH, MPUMEHEHHUS B TOBCETHEBHOM
KHU3HU;
2) co3gmanue (yHAaMeHTa Ui MaTeMaTHYeCKOro pa3BUTHUS, (OPMUPOBAHUS MEXAHM3MOB MBIILICHUS,
XapaKTEepPHBIX JIJIs1 MAaTEMAaTUYECKOU JEATEIHOCTH.
B memanpeomemnom nanpaenenuu:
1) ¢popmupoBaHue MpeacTaBICHUH O MAaTEMaTHKE KaK 4acTH OOIIEUETIOBEYECKOH KyIbTyphl, O 3HAUUMOCTH
MaTEeMaTHKHU B Pa3BUTHH LIMBUIIU3ALMU U COBPEMEHHOIO OOIIECTBA;
2) pa3BHUTHE MPEACTABICHUI O MaTeMaTHKe Kak (opMe onmMcaHus U METOJE MO3HAHUS JICHCTBUTEIBHOCTH,
CO3/1aHKE YCIOBHH JIJIsl MpUOOPETeHHs TEPBOHAYAIBHOTO OTbITAa MATEMAaTHYECKOTO0 MOIETUPOBAHUS;
3) dopmupoBanue 0OIUX CIOCOOOB MHTEIUIEKTYaIbHON AEATENBHOCTH, XapaKTEPHBIX Ui MaTEMAaTUKU H
SBJIAIOIINXCSI OCHOBOWM IO3HABATENbHOM KYJNbTYpPbI, 3HAUUMBIX JUIsl Pa3IUYHBIX cdep ueIoBeuecKoi
NESTEIbHOCTH.
Meostcnpeomemmnuwie ceasu.
1. Anre0Opandeckue BBIpaXEHHS — BCTpEYalOTCA B (U3UKE NpPU HM3Y4YeHUH TeMbl: I 'pamynpoBanue
MIPYXUHBI U U3MEPEHUE CUJT TUHAMOMETPOM.
2. Tema OnHOWIEHBI 1 MHOTOYJIEHBI BCTPEUYAETCS] B XUMUU IIPU U3YYEHUU TeMbI Pa3mMepbl MOIEKyI.
3. CreneHb ¢ HaTypalibHbIM MOKa3atesneMm, CTaHZAPTHBIA BUJ OJHOWICHA, Y MHOXKEHUE OJHOYJICHOB,
MHorouneHsl, npuBeaeHUe MOA0OHBIX, ClOXKEHHE U BBIYMTAHHE MHOTOYJICHOB, YMHOXXCHHE Ha
YUCI0O W OJHOWIEH, JleleHue OJHOUYIEHOB M MHOTOWIEHOB, PasnojkeHne MHOTrOWIEHOB Ha
MHOXHTEJH — B (PU3HKE COOTBETCTBEHHO IPH M3y4eHUH TeM: Enunuibl Maccsl, Mi3mepenne 00beMoOB
ten, M3mepeHne Macchl Tena Ha phlUaXHBIX Becax, OrpeneneHHe IUIOTHOCTH TBEPIOro Tedja,
I'paduueckoe n300pakeHUue cui, MOMEHT CWibl, PaBHOMepHOe aBIXKeHHE, B3aumoneicTBue Te,
Macca, III0THOCTh, PaboTa, MomtHoCTh, SHeprHs, KIT/I.

Leab n3yvenns: Kypca ajaredpsl B 7 Kjacce

Lenbto n3yueHus Kypca anredpsl B 7 Kiacce sIBISETCS:

e copmMupoBaTh MPAKTUUYECKHE HABBIKK BBIMOJIHEHUS YCTHBIX, MHHUCbMEHHBIX, HHCTPYMEHTAIbHbBIX
BBIYHMCIICHUM, PA3BUTh BBIYUCIUTEIbHYIO KYJIbTYPY;

e OBJIAJICTh CUMBOJIMUYECKUM SI3BIKOM alreOphl, BHIpa00TaTh (OPMabHO-OMEPATUBHBIC alNTreOpanyecKue
YMCHUA U HAYUUTHCSA NPUMCHATH UX K PCIICHUIO MATCMATUUICCKHUX U HCMATCMATHUYCCKUX 3a1aY,

e M3Y4YUTh CBOMCTBA W rpauKu 3JI€eMEHTapHbIX (YHKIMI, HAYYUTHhCS HCHOJIb30BaTh (DYHKLIHOHAIBHO-
rpaduuecKre MpeACTaBICHUS 7Sl ONMCAHUS M aHAJIN3a PEaTbHbBIX 3aBUCUMOCTEIH;

e Ppa3BUTH JIOTUYECKOE MBIILICHUE U peUYb — YMEHHS JIOTUYECKH OOOCHOBBIBAThH CYXACHHUS, MPOBOAUTDH
HCCJIOXKHBIC CUCTEMATU3AllUU, IPUBOAUTD HNPUMEPBI U KOHTPHPUMCPBI, UCIIOJIB30BATh PA3JIMYHBIC A3BIKU
MaTeMaTUKU (CIOBECHBIN, CHMBOJMYECKUH, TpaduyecKkuil) g WUIIOCTpallMi, WHTEpPIPETalNH,
apryMEHTAalluH U JI0Ka3aTelbCTBA;

. C(bOpMI/IpOBaTI) NpEaACTaBJICHUA 00 HN3YYAaCMbIX IIOHATHUAX W MCETOAAaX Kak BaXXKHEHIITHX cpeacTBax
MaTeMaTHYECKOT0 MO/IEMPOBAHUS PEAbHBIX MPOLIECCOB U SIBICHUI.



B ocHoBe 00y4yeHHss MaTeMaTHKH JIEKUT OBJAJEHHE YYAIUMHCS CIEIYIONIMMH BUAAMH
KOMIIETEHIIUI: IpeIMETHON, KOMMYHUKaTUBHON, OpraHU3allMOHHON 1 O0IIEeKyIbTypHOU. B cooTBeTCTBUM C
STUMHM BHJaMHU KOMIIETEHIIMI BBIJEICHBl OCHOBHBIE COJEpKATEIbHO-IEIeBble HampaBlieHUsl (JIMHUN)
Pa3BUTHS yYAIIUXCSI CPEICTBAMU IIPEMETA MaTeMaTHKa.

IIpenmeTHasi KoMmneTeHIUsl. 3/1€Ch MO MPEIMETHOM KOMIETEHIIMEW TOHUMAETCSI OCBEJOMICHHOCTh
IIKOJIbHUKOB O CHUCTEME OCHOBHBIX MAaTEeMAaTHYECKHUX TIPEICTABICHUI M OBJIAZICHWE MMM OCHOBHBIMHU
MpeIMETHBIMU yMEeHUsIMH. DOPMUPYIOTCS CleIyroue 00pa3yroye 3Ty KOMIETEHIINIO MPEACTaBICHUS: O
MaTEeMaTHYECKOM SI3bIKE KaK CPEACTBE BBIPAKECHUS MAaTEeMaTHYECKUX 3aKOHOB, 3aKOHOMEPHOCTEH | T.1.; O
MaTEeMaTHYeCKOM MOJETUPOBAHUU KaK OJIHOM M3 BaXKHBIX METOJOB MO3HaHUS Mupa. DopMupyoTcs
ClIeAyIONIMe 00pa3ylolye 3Ty KOMIIETEHIIMIO YMEHHUS: CO3[aBaTh MPOCTEHIINE MaTeMaTHYeCKHe MOJEIH,
paboTaTh C HUMHM U HHTEPIPETHUPOBATH MOJYUYEHHBIC PE3yJbTaThl; MPHUOOPETaTh U CUCTEMATU3HPOBATh
3HaHUS O CIOCO0ax pemIeHHs MaTeMaTHUECKUX 3a/ad, a TAaKKe MPUMEHSATh ATH 3HAHUA M YMEHHS s
pElIeHrs MHOTHX JKU3HEHHBIX 3a]1a4.

KomMMyHuKaTHBHAsi KOMIIeTeHUHUsI. 3/1eCb M0JI KOMMYHHMKATHBHOM KOMIIETEHIIMEH MOHUMAeTCs
cOpPMUPOBAHHOCTh YMEHHUSI SICHO W UYETKO U3JlaraTb CBOM MBbICIH, CTPOUTh apryMEHTHUPOBAaHHBIC
paccyXJeHHs, BECTU IUAJIOT, BOCHPUHUMAs TOUYKY 3pEHHMsS COOECeTHHKAa W B TO e BpeMs MOoJBepras ee
KpUTHYECKOMY aHain3y. QOopMUpPYIOTCS cleayIoue o0pa3yolirue 3Ty KOMIIETEHIUIO YMEHUS: U3BIIEKATh
MHPOPMALIMIO M3 Pa3HOTO poja MCTOYHHUKOB, MPEoOpa3oBHIBas €€ MPH HEOOXOIUMOCTH B JIpyrHe (OpMbI
(TeKCThI, TAOTUIIBI, CXEMBI U T.1I.).

OpraHu3anMoHHasi KoMIeTeHIMs. 311eCh TOJ OpPraHMU3alMOHHOW KOMIETEHIIMeH MOHMUMAETCs
c(OpPMUPOBAHHOCTh YMEHHSI CAMOCTOSTEIbHO HAXOAWUTh M MPHCBaUBaTh HEOOXOJIHMMBbIE ydalIUMCSl HOBBIE
3HaHus. POpMUPYIOTCS CeIyIomue 00pa3ylolue 3Ty KOMIIETECHIIMIO YMEHHS: CaMOCTOATEIbHO CTAaBUTh
y4eOHYyI0 3a/1a4y (11e7b), pa30uBaTh €€ Ha COCTABHBIC YaCTH, HA KOTOPBIX OYJET OCHOBBIBATHCS IPOIIECC €€
pellIeHHs], aHaJU3UpPOBATh pE3yJbTaT MACUCTBUS, BBISABIATH JOMYIICHHbIE OIIMOKM W HETOYHOCTH,
UCHPABIATh UX W MPEACTABIATH MOJYyUYEHHBIH pe3ynbTaT B (opme, JEerko JOCTYMHOHM ISl BOCHPUSITHS
JIPYTUX JIOJIEH.

OO0uekyJbTYypHAsE KOMIETEHIHs. 371eCh T0J OOIIEKYJbTYPHOM KOMIIETCHIIMEH TMOHUMAETCs
OCBEJIOMJICHHOCTh IIKOJIBHUKOB O MaTe€MaTHKE KakK 3JIEMEHTE OOIeYesIOBEYECKON KYJbTYphI, €€ MECTE B
CUCTEME JIpYTMX HayK, a TaKKe €€ POJU B Pa3BUTUH MPECTABICHUN YEIOBEUYECTBA O IEJIOCTHON KapTHHE
mMupa. QopMHUPYIOTCS CEIYIONUEe 00pa3yIoMe 3Ty KOMIIETEHIUIO MPeICTaBlIeHus: 00 ypOBHE Pa3BUTHUS
MaTeMaTUKH Ha Pa3HBIX HCTOPHUYECKHX Tarax; O BEICOKOH MPaKTHYECKOW 3HAYMMOCTH MAaTEMaTHKH C TOYKH
3peHHs CO3/IaHUS U Pa3BUTHS MaTepUAIbHOW KYJIbTYphl YEJIOBEUECTBA, a TAKXKE O BAKHOW POJIM MaTeMaTHUKU
C TOYKHM 3peHHs] (OPMHUPOBAHMU TAaKUX 3HAYMMBIX YEPT JMYHOCTH, KaK HE3aBHUCHMOCTb M KPUTUIHOCTH
MBILIUIEHUS, BOJII U HACTOWYMBOCTH B JOCTH)KEHUH LIEJH U JIP.

B pamMkax yKkasaHHbBIX JMHHU PELIAIOTCH CJIeAYIOLIHNe 3a1a4M:

* OBJIa/ICHUE CUCTEMON MaTeMaTUYECKUX 3HAHUM U YMEHM, HEOOXOIUMBIX JIJIsl IPUMEHEHUS B
MPAKTUYECKOH 1eATEIbHOCTH, U3YUEHUS CMEXHBIX JUCLUUIUINH, IPOJOKEHUS 00pa30BaHus;

* popMHUpOBaHUE UHTEIUIEKTA, a TAKXKE JTUYHOCTHBIX KaueCTB, HEOOXOANMBIX YEJIOBEKY AJIs OJHOLICHHOMN
KHU3HH, Pa3BUBAEMbIX MATEMATHKON: ICHOCTH U TOYHOCTH MBICIIH, KPUTUYHOCTH MBILUICHUS, UHTYULUH,
JIOTHYECKOTO MBIIUICHUS, SJIEMEHTOB AJITOPUTMUYECKOM KyJIBTYpbI, IPOCTPAHCTBEHHBIX MPEICTABICHHIA,
CIIOCOOHOCTH K MPEOA0JICHUIO TPYTHOCTEIH;

* (hopmMupoBaHue peaCTaBICHHUN 00 HIIESX U METO/IaX MATEMAaTHKN KaK YHUBEPCAIBHOTO SI3bIKa HAYKH U
TEXHUKH, CPEICTBA MOACTHUPOBAHHUS SIBJICHUH U MIPOIIECCOB;

* BOCIIUTaHUE OTHOIICHUS K MaTeMaTHKe KaK K YacTH 00IIeYeIOBeYeCKON KyIbTYphl, (popMUpOoBaHHEe
MOHUMAaHMsI 3HAYMMOCTH MaTEeMaTUKH JIJIsl HAYYHO-TEXHUYECKOT0 Mporpecca.

OcHOBHBIE (l)Ole)I, TEXHOJIOI'IH, MECTOAbI oﬁyqennﬂ, THUIIbI YPOKOB

®opmbl opranusanum ydeonoro npoin [lopropenne
Ha ypoKax
MPOBOUTCS
B
CJIeYIOIIHX
BHAAX U
dbopmax:

e VHAUWBUAYAJIBHBIC, e TIOBTOPCHUC )41 KOHTPOJIb




IrpynaIioBbIC, TCOPCTUUCCKOTO MaTCpHUaJia;

e HMHJIUBUIYaJbHO-IPYIIOBHIE, e pa3bop M aHaNU3 JOMAIIHETo
e (poHTANIBHBIE, 3a/laHus;
e KJIACCHBIE U BHEKJIACCHBIE. e YCTHBIH CUET;

e MaTeMaTUYECKHI TUKTaHT;
e CcaMOCTOATENIbHAs padoTa;
e  KOHTPOJIbHBIE CPE3BIL.

Ocoboe BHHMaHHE YJICISCTCS MOBTOPCHHUIO TPH MPOBEACHUH CaMOCTOSATECIBHBIX W KOHTPOJBHBIX
pabor.

OcHOBHOI1 (hopMOit OpraHu3aIny y4eOHOro Tpoliecca SIBIAETCS KIIaCCHO-ypOUHas cuctema. B
Ka4eCTBE JOIOJHUTEIbHBIX (POPM OpraHu3aIu 00pa3oBaTeIbHOIO Mpoliecca Mo JaHHOM MporpaMMe
HCIIOJIB3YETCSI CUCTEMA KOHCYJIbTAIMOHHOM MOICPIKKHU, HHIUBHIYalbHBIX 3aHATHI, paboTa ydaIuxcs ¢
HCIIOJIb30BAHHUEM COBPCMCHHBIX HH(bOpMaI_[I/IOHHBIX TEXHOJIOTHH. OpFaHI/ISaLH/ISI COITPOBOKACHU A yUallIUXCA
HarpaBJicHa Ha:

CO3/1aHHE ONTUMAJIbHBIX YCIOBUHA 00yUEHHUS;

HCKJTIOYCHHUE MICUXOTPABMHUPYIONIUX (DAaKTOPOB;

COXpaHCHHE TICMXOCOMATUYECKOTO COCTOSHUS 3I0POBbS YUAIIHXCS;
pa3BUTHE MOJOXKHUTEIILHON MOTUBAIIMH K OCBOCHHIO MTPOTPAMMBI;
Pa3BUTHC HHIWBUAYAJIbHOCTH U OAAPCHHOCTH KaXXA0I'0O peGeHKa.

OcHoBHas1 popMa opraHuzanuu o0pa3oBaTeTbHOI0 Buabl
npouecca

e  TPAIUIHOHHAS KJIACCHO-
ypouHas;

e  HIPOBbIE TEXHOJIOTHH;

e TexHoJsiorusi npodjeMHO

o0yueHus;
*  TEXHOJIOTMH YPOBHEBOM
npeaycMaTpuBaeT NPUMEHeHHe CIeAYIOIUX TEXHOJIOrui au¢pdepeHnaALNH;
o0yuyeHust e 370poBbecOeperaroLue
TeXHOJIOTUH;

. TEXHOJOIrusl pasBuTUA
KPUHTHY€CKOI'O MBIINIJICHUSA §

° Hccjiea0oBaTe/JIbCKasd
HECATECJIbHOCTD.

e  PenpoayKTHBHO-
NPOAYKTUBHbBIE;

e O0OBSICHHTEJIbHO-
WLTIOCTPaTUBHbBIE.

Cpeau MmeTo10B 00yUeHusi MPe0dIaJa0T

N KOMOMHHMPOBAHHBIN THII
3aHATHSA NPEACTABJIAIOT CO00H NMPeUMYyIeCTBEHHO

YpOKa.
IIpo06/1eMHO-TIOMCKOBASA TEXHOJIOTHS HccaenoBareanckas Texnoa
TEeXHOJIOT Ul orust
pa3BUT
us
KPHUTHY
€CKOro
MbILILIe
HHUS
Cpennee apudmeruueckoe, pa3max 1 MoJa, 1.9 I'padux Gpynkuum, .14 Omnpenenenue
MenauaHa Kak CTaTUCTUYECKAsi XapaKTepUCTUKA, [Ipsimasi TpONOPIHOHATBHOCTE | CTEIIEHHU C
.10. u ee rpaduk, m.15 HAaTypaJIbHBIM




3ananue GyHKIMU HECKOIbKUMU (hopMynamu, .17
CnoxxeHre ¥ BEIYUTAaHHE MHOTOYICHOB, 11.26
Bo3sBenenue B kBajipat u B KyO CyMMBI U pa3HOCTH
JBYX BbIpaXXeHU, 11.32

Jlunelinas pyHKUus U ee
rpaduk, m.16.

Pa3no)xeHne MHOrouseHa Ha
MHOXHTEIH CIIOCOO0M

[MOKa3aTelIeM,
m.18
OnHouYJIeH U
ero

PaznoxeHne Ha MHOKUTENHU C TOMOILBIO (hOpMYJT rpynnupoBkH, 11.30. CTaHJIapTHBIN
KBaJipaTa CyMMBI U KBaJipaTa pa3HOCTH, 11.33. I'paduk nuHeitHOTO ypaBHEeHus | Buf, m.21
YMHOK€EHUE pa3HOCTH JIBYX BBIPDAKEHUMN Ha UX C IBYMs IIEPEMEHHbBIMY, 11.41 MHorousneH u
cymmy, .34 ero
PaznoxeHue pa3HOCTH KBaJpaTOB HA MHOXKUTEIIH, CTaHJapTHBIN
m.35 BUI, 11.25.
PaznoxeHne Ha MHOKUTEIN CyMMBI M Pa3HOCTH

KyOOB, 11.36

Crioco0 mmoacTaHoOBKH, M.43
Croco06 cinoxenust, n.44.

Buabl u GopMbl KOHTPOJIA:

e IPOMEKYTOYHBIN;
Buael 1 popmMbl KOHTPOJIA e IpeaynpeauTebHBbIN;
e KOHTPOJIbHbIE PadOTHI.

e OTMeTOK (5-THM O0a/LUIbHA
mKaJja);
o Iloprdoamo nocTuReHN

OueHuBaHue T0CTHKEHHUI 00YyYAOIIMXCH IPOUCXOAUT MPH MOMOL

yC VYcTHBI cuér

OP ®ponTankHas padora B Teuenue yueOHOro roma Ha ypokax oyaer
NPOBOAMTCH MOHMTOPHHTI:

CP CamocTosrenbHas pabora - BXOJIHOH KOHTPOJIb (CEHTSAOPD)

np WunuBuayansHas paboTa - IPOMEXKYTOYHBIN KOHTPOJIb (KOHELL TOJIyTOAMS)

M/ MareMaTH4ecKuil TUKTaHT - UTOTOBBIM KOHTPOJIb (Mail)

KP KonTponbhas padora

OuneHka IaHUPYEMbIX Pe3yJIbTaTOB

Cucrema OLEHKM JTOCTM)KCHUS IIAHUPYEMBIX Pe3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa3zoBaTelIbHOM
IIPOrpaMMbl OCHOBHOTO ~ 00LIEro  oOpa3oBaHMs  MPEAINOJIAraeT KOMHAEKCHbI NO0X00 K  OUEHKe
pe3yn1omamog o0pa3oBaHUsL.

Cucrtema OLIGHKH IpelyCMaTPUBACT yPOGHESblil N00X00 K COACPKAHUIO OLIEHKU U MHCTPYMEHTAPUIO
AJId OLUCHKHU MOOCTWIKCHHA IUIAHUPYCMBIX PC3YJIbTATOB, a TAKXKC K MNPCACTABJICHUIO W HUHTCPHPCTALUU
pe3yJIbTaTOB U3MEPEHUH.

OI[HI/IM u3 HpOSIBJICHI/Iﬁ YPOBHECBOT'O IOAXOJa SABJIACTCA OLICHKA MHAWBHYAJIbHBIX O6pa30BaTeHLHBIX
JIOCTH)KEHHM Ha OCHOBE «METOJa CJIOXEHUS», IPU KOTOPOM (PUKCUPYETCS JIOCTHIXKEHHE YPOBHS,
HCO6XOI[I/IMOFO AJid yCIICIIHOTO HPOJOJIKCHUSA 06pa3OBaHI/I}I n peajibHO AOCTHUIacMOTIO OOJIBIITMHCTBOM
yYalIUXCsl, ¥ €ro MpeBbIIIEHUE, YTO MO3BOJSET BBICTPAUBAaTh WHAMBUIYyalIbHbIE TPACKTOPHUH ABHKEHHS C
y4€ToM 30HBI Omrpkaiimero pa3BuTHs, (OPMUPOBATH MOJIOKUTEIBHYIO YUEOHYI0O M COLMAIBHYIO
MOTHUBALUIO.

Oco0eHHOCTH OlIeHKH MPeIMETHBIX Pe3yJbTATOB

OreHKa IpeIMETHBIX PE3yIbTaTOB MPEICTABISIET COOO0M OIEHKY TOCTHKEHHUS 00ydatomuMCst
IUTAHUPYEMBIX PE3YJIbTATOB MO OTJCJIBHBIM IIPEIMETaM.

®opMHUpOBaHKE ITUX PE3YTBTATOB 00ECIEUNBACTCS 3a CYET OCHOBHBIX KOMIIOHEHTOB
00pa3oBaTeNbHOIO Npoliecca — y4eOHbIX IPEAMETOB.



OCHOBHBIM 0OBEKTOM OLICHKH NPEIMETHBIX PE3YJIbTaTOB B COOTBETCTBUH ¢ TpeboBaHusAMH CTaHaapTa
SBJIIETCS CHOCOOHOCTH K PELICHUIO YUEeOHO-TI03HABATENbHBIX U Y4EOHO-NIPAKTUYECKUX 3a/1a4, OCHOBAHHBIX
Ha U3y4aeMOM y4eOHOM MaTepuaie, C UCIOJIb30BAHUEM CIIOCOOOB AEHCTBUI, PEIeBAaHTHBIX COAEPIKAHUIO
y4eOHBIX IPEMETOB, B TOM YHCJIE METANPEeIMETHBIX (TI03HABATENbHBIX, PETYIISTHBHBIX,
KOMMYHHUKATUBHBIX ) IEHCTBUM.

Cucrema OIEHKH TpPEAMETHBIX PE3yJIbTaTOB OCBOCHHUS YyUEOHBIX MPOrpaMM C y4ETOM ypPOBHEBOTO
noaxona, npuHaroro B Cranaapre, npeanoaracT BblaejJeHue 0a30B0ro ypoBHsi JOCTHKEHUI KAK TOYKH
OTCYETa IPU TOCTPOSHUHM BCEW CHUCTEMBl OLEHKM W OpraHM3alud HWHIUBUAYAIbHOW paboThl C
00yJaronuMucs.

PeanbHbie pocTikeHHS OOYyYaroIMXCSs MOTYT COOTBETCTBOBaTh 0a30BOMY YpPOBHIO, a MOTYT
OTJIIMYATHCSA OT HEro KaKk B CTOPOHY IPEBBIILIEHUS, TaK U B CTOPOHY HETOCTHIKCHUS.

[IpakTKa MOKa3bIBAET, YTO JUIA ONMMCAHUS IOCTHIKCHUN OOYyYaroImuxcs LenecooOpa3HO yCTaHOBHTH
CJIEYIOIIHE IIATh YPOBHEM.

ba3oBblii ypoBeHb 10CTHKEHMI — YPOBEHb, KOTOPBIM IEMOHCTPUPYET OCBOCHHUE YUEOHBIX NEHCTBUI
C ONMOPHOW CHCTEMOW 3HAaHWW B paMKax auamna3oHa (Kpyra) BbIJCICHHBIX 3an1ad. OBiageHue 0a30BBIM
YPOBHEM SIBIISICTCS IOCTATOYHBIM JJISl TIPOJIOJKEHUsI 0O0yUeHHs Ha CIeIyIoueil cTyneHn o0pa3oBaHus, HO
HEe 10 npoduibHOMY HampaBieHH0. JlocTikeHuto 0a30BOro YpOBHA COOTBETCTBYET OTMETKa
«yZOBJIETBOPUTENIBHO» (MIIM OTMETKA «3», OTMETKA «3a4TEHO).

[TpeBblieHre 6a30BOr0 YpOBHS CBHJIETEILCTBYET 00 YCBOGHHM ONOPHOM CHCTEMbI 3HAHUH Ha ypOBHE
OCO3HAHHOTO MPOM3BOJILHOTO OBJAJIEHHUS y4YEOHBIMHU JIEHCTBHSIMH, a TAKXKE O KPYro3ope, MUpOTe (WM
n30MpaTeNbHOCTH) HHTepecoB. llenecooOpa3HO BBIAEIMTH CIEAYIOLIME JIBA YPOBHS, MPeBbIMIAIOIINE
0a30BbIii:

* IOBBIIICHHBI YPOBEHb JOCTHKEHHS IJIAHUPYEMBIX PE3YJIbTATOB, OLICHKA «XOPOLIO» (OTMETKA «4»);

* BBICOKHI1 YPOBeHb JOCTH)KCHHUS IIJIaHUPYEMBIX PE3YJIbTATOB, OLEHKA «OTIIMUHO» (OTMETKA «5»).

[ToBBIICHHBIA U BBICOKMHM YPOBHM JOCTHXKEHHS OTIMYAIOTCA IO IOJHOTE OCBOCHMS IUIAHHPYEMBIX
pe3yJabTaTOB, YPOBHIO OBIAJCHUS YYEOHBIMU ACUCTBUSAMH U C(HOPMHUPOBAHHOCTBIO MHTEPECOB K JTAHHOMN
MpeAMETHOM 00IacTH.

WnauBuayanbHble TPAaCKTOPUM OOYYEHHS OOYdYaOUIMXCS, JAEMOHCTPUPYIOLUIMX IOBBIIICHHBIH U
BBICOKUH YPOBHU JIOCTHXKEHHUH, 11€71ecOo00pa3Ho (OPMHUPOBATE C YUETOM MHTEPECOB ITHX OOYyYaroIUXCs U
uX MJaHoB Ha Oyaymee. Ilpu HalmM4YMK yCTOMUMBBIX MHTEPECOB K YyUeOHOMY NpeIMETy U OCHOBATEIbHOM
MOJATOTOBKM IO HEMY Takue oOydyaromiyecss MOTYyT OBbITh BOBJIEYEHBI B IPOEKTHYIO AESTENBHOCTH IO
IpeaMeTy U COPUEHTUPOBAHBI Ha MPOAOIDKEHHE 00YyUeHHS B CTapIIMX KJIAccax 10 JTaHHOMY MPOQUITIO.

Jns onMcaHud TOATOTOBKM  YYalllUXCS, YpPOBEHb JIOCTHIKEHUN KOTOPHIX HUKe 0a30BoOro,
11€J1eCO00Pa3HO BBIJICINUTh TAKXKE JIBA YPOBHS:

* IOHUKEHHbII YPOBEHb JOCTHKEHHH, OILICHKAa «HEYIOBIETBOPUTEILHO» (OTMETKA «2»);

* HU3KHI1 YPOBEeHb JOCTM)KCHHMH, OLIEHKA «IUI0X0» (OTMETKa «1»).

Henoctmxenne 0a30BOro ypoBHS (MOHMKEHHBIM W HU3KUI YPOBHM JOCTHKEHUMN) (UKCHpYETCS B
3aBUCUMOCTH OT 00bEMa U YPOBHS OCBOEHHOTO M HEOCBOCHHOT'O COJIEPKaHUsI ITPEeIMETA.

Kak  mpaBuio, NOHM:KEHHBIH  ypPOBeHb JIOCTI)KEHUH  CBHUJAETEILCTBYET 00  OTCYTCTBHH
cucreMaTHyecko 0a30BOM MOJIrOTOBKH, O TOM, 4YTO OOYyYalOIIMMCS HE OCBOEHO Ja)K€ M IOJOBHUHBI
IUTAHUPYEMBIX PE3yJIbTaTOB, KOTOpPbIE OCBAaMBAET OOJIBIIMHCTBO OOYYAIOIIMUXCS, O TOM, YTO MMEIOTCS
3HA4YMTENbHbIE TPOOETBl B 3HAHUAX, JalibHelee o0ydyenue 3arpyaHeHo. [Ipu sTom oOydaronmiics MoxeT
BBIIIOJIHATH OT/AEJIbHBIE 3aJ[aHKsI MOBBIIIEHHOrO YpoBHs. JlaHHas rpynna oOydaromuxcs (B CpeHEM B X0
o0yueHus coctaBisoomas okoino 10%) TpebyeT crenuanbHONW JMArHOCTUKU 3aTPyIHEHHH B 00y4eHHH,
po0EeJIOB B CUCTEME 3HAHUN U OKa3aHUU 1IeJIEHANPaBIEHHONW MOMOIIH B IOCTHKEHUHU 0a30BOr0 YpOBHSI.

Hu3knii ypoBeHb OCBOEHUS IUIAHMPYEMBIX pE3YJIbTaTOB CBUACTEIBCTBYET O HAJIUYUHU TOJBKO
OTJENbHBIX (PparMEeHTapHBIX 3HAHUI MO HpeaMeTy, JalibHelllee o0ydeHHe MPAKTUYECKH HEBO3MOXKHO.
OOyuarommcesi, KOTOpble JEMOHCTPUPYIOT HU3KHH yPOBEHb JOCTHXKEHUH, TpeOyeTcs crieruanbHas IoMOIIb
HE TOJIbKO 10 y4eOHOMY IpeIMeTy, HO U 110 (JOPMUPOBAHUIO MOTUBAIIMU K O0YUYEHUIO, Pa3BUTHIO UHTEpEca
K M3y4aeMoil npeaMeTHON 00JacTi, NOHMMAaHHUIO 3HAYUMOCTH IIPpeaMeTa Ul JKU3HU U Jp. ToabKo Hamuuue
MOJIOKUTETIPHOH MOTHBAIlMM MOXET CTaTh OCHOBOW JIMKBHIAIIMK TIPOOEIOB B OOYYEHWH Ui JTAHHON
IpyMIibl 00yYarOMIUXCSL.

OnucaHHBIN BbIIIE MOAXOJ LENECOO0pPa3HO MPUMEHATh B XOJAE PA3JIMYHBIX NPOLEAYP OLIEHWBAHHUSA:
TEKYLIEr0, IPOMEXYTOYHOTO U UTOTOBOTO.



Jns popmupoBaHUS HOPM OLIEHKU B COOTBETCTBUU C BBIJICJICHHBIMU YPOBHSIMH HEOOXOIWMO OIMHUCATh
TOCTIDKEHHsT o0ydJaromierocst 0a30BOro ypoBHsS (B TepMHMHAX 3HAHMH M YMEHHWH, KOTOpBIE OH JOJDKEH
MIPOJIEMOHCTPHUPOBATH), 32 KOTOPbIe 00yJarouiics 000CHOBAaHHO MOJYYaeT OLEHKY «YIOBJIETBOPUTEIHHOY.
[Tocne 3TOro OIpEneNnsoTCs W COAEPKATENBHO ONKCHIBAIOTCS OoJiee BBICOKME WM HU3KHE YPOBHHU
NoCTHXKeHH. BakHO aklleHTHpOBaTh BHMMAaHHE HE Ha OIIMOKax, KOTOpbIE cienan oOydaroluiics, a Ha
Y4eOHBIX JOCTIDKEHHSIX, KOTOpBbIE OOECIEYMBAIOT MPOABIDKEHHE BIEPEN B OCBOCHUU COACPIKAHUS
oOpa3oBaHHs.

Jna ouenku ounamuxu opmuposanus npeomMemHvlX pe3yibmamoe B CUICTEME BHYTPHUIIKOIBHOTO
MOHHUTOPHHTa 00pa30BaTENbHBIX JOCTIDKEHUN Ieecoo0pa3Ho (PUKCHpOBATh M aHATU3UPOBATH JaHHBIE O
c(OPMHPOBAHHOCTH YMEHHI U HABBIKOB, CIIOCOOCTBYIOLINX OCBOEHHIO CHCTEMATHYECKUX 3HAHMI, B TOM
qucle:

* NepBUUYHOMY  O3HAKOMIEHU!0, — OompadomKe U  OCOSHAHUIO — Meopemuyeckux  mooenet u
nousimuti (OOIEHaAYYHbIX W 0a30BBIX JUIsI J@HHOW OO0JAacTH 3HAHUA), CMAHOAPMHBIX ANCOPUMMOE U
npoyeoyp;

* BbIABNICHUIO U OCO3HAHUIO CYWHOCMU U 0COOeHHOCmel U3y4aeMbIX 00BEKTOB, MPOIECCOB U SIBICHUN
JIEUCTBUTENBHOCTH (TIPUPOIHBIX, COIMAIBHBIX, KYJIbTYPHBIX, TEXHHYECKUX M JIp.) B COOTBETCTBUHU C
COJIep’)KaHUEM KOHKPETHOTO Y4YeOHOTro TMpeAMETa, CO30aHUI0 U UCNONIb308AHUI0 MoOelell N3Yy9aeMbIX
0OBEKTOB U MPOLIECCOB, CXEM;

* GLIABGNICHUIO U AHANU3Y CYUJECMBEHHbIX U YCMOUUUBLIX C@sA3ell U OMHOuleHul MeXy OOBbeKTaMu U
nporeccaMu.

[Tpu 3TOM 00s13aTENIBHBIMU COCTABIISIIOIIMMU CUCTEMbI HAKOTUIEHHOM OIEHKH SBJISIOTCS MaTepUabl:

* CIMapmosoil OUazHOCMUKU,;

* memMamuyecKux U umo208ulx NPOBEPOUHbIX pabom no 6cem y4eOHbIM NpeoMemam;

* meopueckux pabom, BKI0Yask yueOHbIe UCCIEIOBaHHS U Y4eOHbIE TIPOCKTHI.

Pemenne o MOCTHXKEHUM WIM HENOCTIKEHUHU IJIAHUPYEMBIX PE3YJbTaTOB MM 00 OCBOEHUH WIIH
HEOCBOCHHUHU y4e€OHOro MaTepuayia NMPUHUMAETCS Ha OCHOBE PE3yJIbTAaTOB BBIOJHEHMS 33JaHUN 0a30BOTO
ypoBHs. B nepuon BBenenus Cranmapra KpUTEpUil JOCTHKEHUS/OCBOCHHS y4eOHOro Marepuaia 3a1aéTcs
Kak BbIlIOJTHEHHE He MeHee 50% 3ananuii 6a30Boro ypoBHs win noiaydenue 50% ot MakcumanbHOrO Oansia

3a BBIMTOJTHEHUE 3aJIaHNl 0230BOTO YPOBHS.
YPOBHM NOATOTOBKH YYAIUXCS 1 KPUTEPUM YCIIEITHOCTH 00yYeHUs

YpoBHHU Ouenka Teopus IIpakTukKa
1 Y3uaBanue Pacno3HaBatbh 00BEKT, HAXOAUTh YMeTh BBINOIHATH 3a1aHUS 110
AJroputTmMuYecKas 3 HYXHYI0 (OpMyITy, TPU3HAK, CBOMCTBO | 00pasily, Ha HEMOCPEICTBEHHOE
JESATENBHOCTD C U T.1. npuMeHeHue Gopmy1, IpaBul,

MTOJCKA3KOM WHCTPYKIIMHU U T. 1.

2. BocnipousBenenue 3HaTh pOpMYyJIMPOBKU BCEX MOHATHH, | YMeTb paboTaTh ¢ yueOHOH u
AJiroputTmMUYEeCcKas WX CBOMCTBA, MpHU3HAKH, (POPMYIIHIL. CIIPABOYHOM JIUTEPATY PO, BBIIIO.
JesITeIbHOCTD 0e3 YMeTb BOCIIPOU3BECTH 3aaHus, TPEOYIOIHe HECIOKHBL
MTO/ICKa3KH «d» JI0Ka3aTesIbCTBA, BBIBOJIBI, peoOpa3oBaHuil C MPUMEHEHHUEN

YCTaHaBJIMBATb B3aUMOCBA3b,
BI)I6I/IpaTB HY>XHOC JJIs BBITIOJTHCHUS
JAHHOI'O 3aaHuA

HN3y4acMoOro Mmarcpuajia

3 Ilonumanue
JlesTenbHOCTh IpU
OTCYTCTBHUH SBHO
BBIPAYKEHHOTO aJrOpUTMa

«5»

€JIATh JIOTHYECKHE 3aKIFOUECHN,
COCTABJIATH aJIFOPI/ITM, MOACIb
HECJIOKHBIX CUTyallui

YMeThb IPUMEHSTH ITOJTy4YCHHBIE
3HAHUA B PA3JIMYHBIX

cuTyanusx. BLIIOJHATE 3a/1aHVs
KOMOMHHMPOBAHHOTO XapakTepa,
COJICpKAIUX HECKOJIBKO MOHSATHI

4 OBJajnenue

B coBepiieHcTBE 3HATH U3yYEHHBIN

YMeTh NpUMEHATh 3HaHUS B JIFOC

!MCTBeHHOﬁ MaTtcpural, CBO60,Z[HO OPUCHTHUPOBATHCA HeCTaHﬂapTHOﬁ
CaAaMOCTOATEC/ILHOCTHIO B HeM. UMeTh3HAHUS U3 CI/ITyaHI/II/I.CaMOCTOHTeﬂbHO
TBOp‘IeCKaH «5» JOINOJTHUTCIABbHBIX KCTOYHHUKOB. BBIIMOJHATHL TBOPYECKUEC
HUCCICA0BATCIIbCKAasA Brnanets onepanuiaMu JIOTHIECKOTo HCCICIOBATCIIBCKHE
ACATCIIBHOCTD MBIIIeHNS. COCTABJIATD MOJCJIb BaI[aHI/IH.BbIHOJIHﬂTb (bYHKI_[I/II/I

J1000H CUTYaIIHH.

KOHCYJIbTaHTA.




Oc00eHHOCTH KOHTPOJISA U OLEHKU Y4€eOHbIX JOCTHKEHUM
Texywuit KoHmpob MOXHO OCYUIECTBIATh Kak B IHMCbMEHHOM, Tak M B YCTHOH Qopme.
[TucbmeHHBIe pabOTHI ISl TEKYIIETO KOHTPOJS PEKOMEHAYETCS MPOBOIWTH B (popMe caMOCTOSTEIHHOMN
paloThl, TecTa WJIM MaTeMaTHYecKOro JuKTaHTa. JKenaTenbHO, YTOOBI pabOThHl Ui TEKYILEro KOHTPOJISA
COCTOSITM M3 HECKOJIbKAX OJHOTHUIHBIX 33/IaHUI, C TOMOIIBI0 KOTOPBIX OCYIIECTBIISIETCS BCECTOPOHHSS
IPOBEPKAa TOJBKO OJHOIO OINPEAEICHHOr0 yMEHHUs (Halnpumep, yYMEHHUS CpaBHMBATh 4YHCIA, YMEHUS
HAXOJUTh 3HaU€HUE QYHKIUU U Ip.).

Temamuueckuit KOHmpoJb NPOBOJUTCS B OCHOBHOM B IHCbMEHHOW Qopme. s Temarudeckux
MIPOBEPOK BBIOMPAIOTCS Y3JIOBBIE BOIPOCHI NMPOTPAMMbI; TPUEMBl BBIYHUCICHUH, ICHCTBUS C YHCIIAMH,
M3MEpEHUe BeJTUYUH U Jp.

Jlnst obecriedeHus] CaMOCTOSTEIBHOCTH YYaIlUXCsl MOAOMPAIOTCS HECKOJIBKO BapHaHTOB paboTel. Ha
BBITIOJTHEHHUE TaKOHW paboThl OTBOAMTCS 15-20 MUHYT ypoKa.

Hmozoewlii kKonmpos poBOIUTCS B GOPME KOHTPOJIBHBIX pabOT KOMOMHHUPOBAHHOTO XapakKTepa.
B »Tux paborax cHauyasa OTIENbHO OLIEHMBACTCS BBHIMOJHEHHUE 3a/ay, MPHUMEPOB, a 3aT€M BBIBOAUTCS
UTOTOBasi OTMETKA 3a BCIO pabory. IIpum 3TOM HTOroBas OTMETKA HE BBICTABISETCS KaK CPeJHUN Oaii, a
OIIpEIENIAETCS C YUETOM TeX BHJIOB 3aJlaHHM, KOTOpPbIE /U1 JAHHOW PabOTHI ABISIOTCS OCHOBHBIMHU.

B ocHOBe olileHMBaHMS MMCHMEHHBIX Pa0OT JeKaT CIEAYIOIINE MOKAa3aTeH: PABIIILHOCTD BHITTOJIHEHHS
1 00bEM BBIIIOJHEHHOTO 3a/1aHUs.

OHeHKa IINCbMEHHBIX KOHTpOJILHbIX paﬁoT yqamnxc;l.
OTmMeTKa «5» CTABUTCH B CJCAYIOUIMUX CAYYAAX:

. paboTa BBITIOJIHEHA TTOJTHOCTHIO.
. B JIOTHYECKHX PACCYKJECHUSIX U 000CHOBAHUSIX HET MPOOEIIOB U OIUOOK;
. B pEILIEHWU HET MaTeMaTHYeCKUX OMMOOK (BO3MOXKHA OJIHA HETOYHOCTH, OMHCKA, HE

ABJIAOIIAACA CICACTBUEM HE3HAHUA NJIIN HCIIOHUMAHUA y‘I€6HOFO MaTepI/IaJIa);
OTMeTKka «4» cTaBUTCS, €CJIN:

o pa60Ta BBITIOJIHCHA IIOJIHOCTBIO, HO 000CHOBAHHMS IIIarOB pemicHuss HCAOCTATOYHLBI
(CCJ'II/I YMCHUA 00OCHOBLIBATH PACCYKACHUS HE ABJIAIUCH CIICIHAJIbBHBIM 00BEKTOM HpOBepKI/I);
° JonmyuicHa oJHa omuOKa WIH ABa-TpU HCAOYCTAa B BBIKIAJKAX, YCPTCIKAX HIIU

rpadukax (eciu 3TH BUJbI pabOThI HE SBJSUIUCH CHEIMATBHBIM 00bEKTOM IPOBEPKN);

OtMeTKa «3» cTAaBUTCH, €CJIN: JIOMYIICHBI O0Jiee OHOM OImuOKY uiu 6oJiee ABYX-TPeX HEIOUETOB B
BBIKJIQ/IKaX, UepTekax Ui rpaduka, HO yyaluiics Buajeet 00si3aTeIbHbIMI YMEHUSIMU 110
IIPOBEPSIEMOU TEME.

OrMeTKa «2» CTABUTCH, €CJIN: JIOMYUICHBI CYIIECTBEHHBIE OIIMOKY, TOKa3aBIlINe, YTO YJallluics He
BJIa/IeeT 00s3aTeIbHBIMUA 3HAHUSMH T10 JAHHOW TeMe B TIOJTHOU Mepe.

TpeOoBaHus K IPOBEACHUIO KOHTPOJIBLHBIX PaldoT.

[Tpu miaHupoBaHUM KOHTPOJIBHBIX pabOT B KaXKJIOM KJlacce He0OXOIUMO MPeayCMOTPETh paBHOMEPHOE
UX pacrhpeiesieHHe B TEUCHHE YETBEPTH, HE JOMYyCKas CKOIUICHUS MUCHbMEHHBIX KOHTPOJBHBIX Pa0dOT K
KOHITy YeTBEpTH, oayroaus. He jxenaTenbHO MpOBOIUTH KOHTPOJIbHBIE paOOTHI B NEPBBIM I€Hb YETBEPTH, B
MIEPBBII IEHb MOCTIe MPa3/JIHNKa, B IOHEICIbHUK.

Hcknrwuenue mpaemupyroujux yueHuKos hakmopos npu op2anu3ayuu padoomol:

e paboTy B MPUCYTCTBUU ACCUCTECHTA (TIPOBEPSIIOIIETO) MPOBOAMT YYUTENb, MOCTOSHHO PAOOTAIONINI C
JETbMH, & HE IIOCTOPOHHUN MIIM MaJIO3HAKOMBIN YUYEHUKAM YeJIOBEK;

e  yUHUTEIb BO BpeMs MPOBEACHUS pabOTHI KIMEET MpaBo CBOOOIHO OOIIATHCS C yUEHUKAMH;

e accucCTeHT (IpoBepsIouIHii) GUKCHpyeT Bce ciiydau oOpallleHusl IeTel K yUWTeNo, CTEleHb MOMOIIH,
KOTOpasi OKa3bIBAETCSl yUYEHHKAM CO CTOPOHBI YYHTENsI, M MPHU TOJBEJACHUH HUTOTOB PAOOTHI MOXKET
YUHUTBHIBATh 3T HAOIIOICHUSI.

Kaxngas pabora 3aBepmaeTcss camornpoBepkoil. (CaMOCTOSTENbHO HAWJACHHBIE U aKKypaTHO
WCIPABIICHHBIE OIMIMOKU HE MOJKHBI CIIY)KUTh MPUUMHOM CHUKEHHSI OTMETKH, BBHICTaBISIEMOH 3a paboTty.
Tonbko HeOpeXKHOE MX HCIpaBIIEHHE MOXKET MPHBECTH K CHIKEHHIO 0ajula MpU YCIOBUH, YTO B KIlacce
MPOBOAMIIACK CHelHalibHas paboTa Mo GOPMUPOBAHUIO YMEHUS BHOCUTH UCTIPABICHHUS.

Onenka YCTHBIX OTBE€TOB YYalluXCH.

OTBeT OLIEHNBAETCH OTMETKOM «5», ec/I YYeHUK:
. MOJIHO PacKphLI coiepaHUe Marepuaia B o0beMe, MPelyCMOTPEHHOM IMpOorpaMMoi

U YYeOHHKOM;




. H3J10KUII MaTepHrual I'pPaMOTHBIM SA3BIKOM B OHpGI[CHCHHOﬁ JIOTHYECKOU
MMOCJICAOBATCIIBHOCTU, TOYHO HUCIIOJIB3YSd MATCMATUYCCKYIO TCPMUHOJIOTUIO 1 CUMBOJIUKY,

. MPABUJIbHO BBIMIOJIHUJ PUCYHKH, YEPTEKH, TPaQUKHU, COMYTCTBYIOLINE OTBETY;

. NOKa3ajl yMEHHE WUIIOCTPUPOBATh TEOPETUYECKUE TIOJNIOKEHHUSI KOHKPETHBIMU
npUMepamMu, IPUMEHATh KX B HOBOW CUTYallUU MPHU BHITOIHEHUH MTPAKTUYECKOTO 3a/IaHuUs;

. IPOJAEMOHCTPUPOBAJI YCBOEGHHWE pPAHEE H3YUYEHHBIX COIYTCTBYIOIIUX BOIIPOCOB,
c(hOpPMUPOBAHHOCTH M YCTOWYMBOCTH UCIIOJIB30BAHHBIX IPU OTBETE YMEHHI U HABBIKOB;

. 0TBEYAJl CAMOCTOSTENFHO 06€3 HaBOSAIIMX BOIIPOCOB YUUTEIIS.

Bo3MoxHEI OJlHa — ABC HCTOYHOCTH ITPpHU OCBCHICHHUH BTOPOCTCIICHHLIX BOIIPOCOB WJIM B BBIKJIAAKAX,
KOTOPBIC YUCHHUK JICTKO UCIIPAaBUJI 11O 3aMCUAHUTIO YUUTCIIA.

OTBeT OLIEHNBAETCA OTMETKOM «4», eci OH YAOBJIECTBOPCH B OCHOBHOM Tpe6OBaHI/I${M Ha OTMCTKY
((5)), HO IIpH 5TOM UMCCT OAWH U3 HCAOCTATKOB:

. B H3JI0KCHUHN OOITYHICHBI HeOOJIbIIINE HpO6€HBI, HE HMCKasWBIINEC MAaTEMaTH4YCCKOI'O
COJACPpIKaHHA OTBCTA, UCITPABJICHHBIC 110 3aMCYAaHHUIO YUUTCIIA.
. JOIMYUICHBI olmMOKN WK Ooee JABYX HE€IOYCTOB IIPU OCBCIICHHHU BTOPOCTCIICHHBIX

BOHpOCOB WKW B BBIKJIaAKax, KOTOpBIe y‘-ICHI/IK JICTKO I/ICHpaBI/I.H I10 3aMCYaHUIO y‘-H/ITeJIH‘
OT1MeTKa «3» CTABUTCH B CJASAVIOIIMX CAVIAAX:

. HETOJIHO WJIM HEMOCJIE0BAaTEIbHO PACKPBITO COACpKaHWE MaTepualia, HO MOKa3aHO
olIiee MOHMMAaHHWE BOMPOCA WU TPOACMOHCTPUPOBAHBI YMEHHS, IOCTATOYHBIC MJIsi JadbHEHIIIETro
YCBOGHHS TMPOTpaMMHOro Marepuana (ompeaeneHHble «TpeOoBaHMSIMH K MaTeMaTHUECKOMN
MOJATOTOBKE yUAIIUXCS ).

o NUMCINUCH 3anyIIHCHI/ISI NJIn I[OHYIJ_IGHLI OH_II/IGKI/I B onpeneneHI/m HOHSITI/Iﬁ u,
WCITOJIb30BAHUNM MATEMAaTHYECKOW TEPMHHOJOTUM, YEepTeKaX, BBIKJIAIKAaX, HCIPaBIECHHBIC TIOCIE
HECKOJIBKHUX HABOOAIIUX BOHpOCOB y‘II/ITe.HSI;

. YYEHUK HE CIpaBUJICS C MPUMEHEHUEM TEOPUU B HOBOUM CUTYyallMH MPH BHIMOIHEHUH
MPAKTUYECKOTO 33aJJaHus, HO BBIMIOJHUI 3aJaHHsI 00s13aTEILHOTO YPOBHS CIIOKHOCTH I10 IaHHOU TeMe;
. npu 3HaHUU TEOPETUUECKOTO MaTepuajga  BbISBJICHA HeJ0CTaTOYHAas

c(OpMUPOBAHHOCTh YMEHUH 1 HABBIKOB.
OTmMeTKa «2» CTABUTCH B CJSAYIONIHUX CAYYAAX:

. HE PacCKpBITO OCHOBHOE COJIepKaHUEe yueOHOro MaTepuarna;

. 0OHapy)XeHO HE3HAHWE WJIM HEMOHWMAaHWE YYEHHKOM OOJbINeil Wiau Haubosee
BaXHOU YacTH y4eOHOro MaTepuarna;

. JIOTYIIIEHbI OMTUOKUA B OMPEAEIICHUN TOHSATUN, TIPH MCTIOJIB30BAaHUN MAaTEeMaTHYECKOM

TEPMUHOJIOTHH, B PUCYHKAX, YepTeKax WU rpadukax, B BbIKJIAJKaX, KOTOPbIE HE UCIPABJICHbI MOCTe
HECKOJIbKMX HaBOJSIIUX BOIIPOCOB YUUTEIS.
Onucanne Mecta yueOHOro nmpeaMeTa B y4eOHOM ILJIaHe
Cornacno ®@enepanbHoMy 0a3uCHOMY yueOHOMY IUIaHy /7151 00pa30BaTEIbHBIX YUPEKICHHUH
Poccutiickoit ®eneparuu a1 0053aTeILHOTO U3YUYSHUSI MaTeMaTHKHU Ha dTare OCHOBHOTO OOIIETO
oOpa3zoBaHus Ha U3yueHue areOpsl B 7 kinacce otBoautcs 102 yaca u3 pacyera 3 yaca B Hefeio (34
y4eOHBIX Heeau). B ToM uncie KOHTpoIbHBIX padoT - 10 (BK/II0OYas HTOTOBYIO KOHTPOJIBHYIO paboTy)
IleHHOCTHBIE OPMEHTHPBI COIEPKAHUA Y4eOHOI0 NpeaMera
1. Ilo3HaBaTenbHBIE HEHHOCTH, KOTOPHIE MPOSBIISIOTCS:
e B IIPU3HAHUU LIEHHOCTH HAYYHOT'O 3HAHHS;
B OCO3HAHHUHU LIEHHOCTU METOJI0B MCCIIEA0BAaHNUS KUBOW U HEXKUBOW IPUPOJIBI.
2. KoMMyHHUKaTHBHBIC HEHHOCTH, OCHOBY KOTOPBIX COCTABJISIOT:
e IpaMOTHAas peub;
e IPaBUJIBHOE UCIOJIB30BAHNE TEPMUHOJIOTUN U CUMBOJIUKY;
e  CIOCOOHOCTH OTKPBITO BBIPAXKATh M apTyMEHTUPOBAHO OTCTAUBAThH CBOIO TOUKY 3PEHHS;
e IOTPEOHOCTh BECTH AMAJIOT, BBICIYLIMBATH MHEHHUE OIIIOHEHTA.
3. IleHHOCTb MOTPEOHOCTH B 310POBOM 00pa3e KM3HM:
e MOTpPeOHOCTH B O€3yCIOBHOM BBINOJHEHUM MpaBUi OE30MaCHOTO MCHOJIb30BAaHUS PA3IUYHBIX
TEXHUYECKHUX YCTPONCTB B IOBCEIHEBHOM JKHU3HH.
TpeGoBanus Kk pe3yJbTaTaM 00y4eHHs] 1 OCBOCHHIO COJEPKAHUSA Kypca
CranpapT ycTaHaBIMBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHHUS OO0YyYaloIUMKCS OCHOBHOM
00pa30BaTeNpHON MPOrpaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHMs:



JUYHOCTHBIM, BKJIIOYAIOIIMM T'OTOBHOCTb M CIOCOOHOCTh OOYyYaroOIMXCSl K CaMOpPa3BUTHIO U
JMYHOCTHOMY CaMOOIIPEIEIIEHUI0, CHOPMHUPOBAHHOCTh UX MOTHBAIMK K OOYUYCHHIO W II€JICHANPAaBICHHON
MIO3HABATEJIBHON JI€ATEIbHOCTH, CHCTEMBbl 3HAYMMBIX COLHAIBHBIX M MEXIJINYHOCTHBIX OTHOILEHUH,
LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK, OTPaXKarOIUX JINYHOCTHBIE U I'PAKIAHCKUE NO3ULIUU B JIEATEIBHOCTH,
COLlMAJIbHBIE KOMIIETEHLIMH, IIPABOCO3HAHUE, CIOCOOHOCTh CTaBUTh IL€IM U CTPOUTh JKU3HEHHBIE

TUTAHBI, CIIOCOOHOCTH K OCO3HAHHIO POCCHUICKON MICHTHYHOCTH B MOJIUKYJIBTYPHOM COIIMYME;
MeTanpeAMeTHbIM, BKJIIOYAIONINM OCBOCHHBIC OOYYaroUIMMUCS MEXIPEIMETHbIE HOHATUS U YHUBEPCAIbHBIE ydeOHbIE
JeHcTBHA (PEryJIATHBHBIC, TO3HABATEIbHbIC, KOMMYHHKATHBHBIE), CIIOCOOHOCTh MX HCIIOJIb30BAaHMS B YUCOHOMH, TO3HABATEIHHON
U COIMANBHON IPAKTHKE, CAMOCTOSTENHHOCTh IUIAHWPOBAHUSA M OCYIIECTBICHHWS y4YEOHOH IESITENBHOCTH W OpPraHU3alnU
y4eOHOT0 COTPYAHHYECTBA C IIEJaroraMi ¥ CBEpCTHUKAMH, TIOCTPOCHNE HHANBUYaIbHON 00pa30BaTeNbHON TPAEKTOPHH;
NpeJIMeTHBIM, BKIIOYAIONIMM OCBOEHHbIE OOYdYalOIIMMHCS B XOJE M3yYeHHs Y4eOHOro TpeaMera yMEHHs
crenuuyYecKye Ul JaHHOH IpeaMeTHOH 00lacTH, BHABI AEATENBHOCTH IO MONYYEHHIO HOBOTO 3HAHMS B PaMKax y4eOHOro

npe/MeTa, €ro MpeoOpasoBaHMI0O M MNpUMeHeHUto B YUCOHBIX, yUEOHO-TIPOEKTHBIX U COIMAIBHO-TIPOCKTHBIX

CUTyalUAX, ¢hopMUPOBAHUE HAYYHOTO THUIA MBIIUICHHS, HAYYHBIX NPEICTABICHUNH O KITIOYEBBIX TEOPHUSX, THIAX WU BHAAX
OTHOILICHUH, BIaJIcHNE HAyYHOW TePMUHONIOTHEH, KIIF0UEBBIMU MOHATHSIMU, METOIaMH U IIPUEMaMH.

[Iporpamma 1O3BOJsIET 0OMBATHCS  CIENYIOIIUMX PE3YJIbTaTOB OCBOCHHMS 0Opa30BaTENbHOU
MIPOrpaMMbl OCHOBHOTO 0011ero oopazoBanusi: JIMUHOCTHBIE pe3yJbTAThl OCBOEHUSI 00pa30BaTe/IbLHOM
NPOrpamMmblI:

1) BocnuTaHWE POCCHUUCKOM TPAKIAHCKOW HWIACHTUYHOCTU: TATPUOTH3MA, YBakeHHs K OTedecTBy;
OCO3HAaHUE CBOEH 3THUYECKOM NPUHAJIEKHOCTH, 3HAHUE HCTOPUH, SI3bIKA, KYJIBTYpbl CBOETO Hapojaa Ha
IpUMepe CoJep>KaHusl TEKCTOBbBIX 3a/1a4;

2) dopMHpOBaHHE OTBETCTBEHHOTO OTHONIEHHS K YYEHHUIO, TOTOBHOCTH U CIIOCOOHOCTH OOYyYaloMIMXCs K
CaMOpa3BUTHI0O U CaMOOOPAa30BaHMIO Ha OCHOBE MOTHMBAllMUM K OOYYEHMIO M IO3HAHHIO, OCO3HAHHOMY
BbIOOpY M MOCTPOEHHIO JalibHEeHIIe HHINBUAYAIbHOW TPAeKTOPHH 00pa3oBaHMs Ha Oa3e OPUEHTUPOBKU B
Mupe mnpodeccuii M NPOPEecCCHOHANbHBIX MPEANOYTEHUH, € YYETOM YCTOMYUBBIX [MO3HABATEIbHBIX
WHTEPECOB, a TaKK€ Ha OCHOBE (DOPMHPOBAHHS yBAXKUTEIHLHOTO OTHOIICHUS K TPYIY, Pa3BUTHS OIbITa
y4acTus B COLIMATIBLHO 3HAYUMOM TPY/IE;

3) popMHupOBaHUE OCO3HAHHOIO, YBAXKUTEIBHOTO U JJOOPOKEIATEIHHOTO OTHOILIEHHS K IPYTOMY YEJIOBEKY,
€ro MHEHMIO, MUPOBO33PEHHUIO, KYJIbTYpE, S3bIKY, BEpe, I'PaKAaHCKOW MO3MIMH, K HUCTOPUH, KYJIbTYpE,
pENUTUH, TPAIUIHSIM; TOTOBHOCTH U CIIOCOOHOCTH BECTH TUANOT C APYTUMU JIOABMH U JOCTUTATh B HEM
B3alMOIIOHUMAaHMSI;

4) OCBOCHHE COLMATBHBIX HOPM, MPABUJ MOBEIACHHS, pojeil U ¢GopM COLUMATHHON KU3HHM B TPYyMMaxX H
CO00I11IeCTBaX, BKJIIOYAs B3pOCibIE U COLMAJIbHbIE COOOIIECTBA; y4acTUE B LIKOJIBHOM CaMOYIpPaBIE€HUU U
OO0I1IECTBEHHOH KU3HU B IIpeJieiax BO3PACTHBIX KOMIIETCHIINH;

5) pa3BUTHE MOPAJIBHOTO CO3HAHUS M KOMIIETEHTHOCTH B PELIEHUM MOpPAJIbHBIX NIPOoOJEeM Ha OCHOBE
JIMYHOCTHOT'O BbIOOpA, (OPMHUPOBAHNE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOI'O MOBEJCHMS, OCO3HAHHOIO U
OTBETCTBEHHOI'O OTHOILIEHUSI K COOCTBEHHBIM MOCTYIIKAM;

6) hbopMUpOBaHHE KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIICHUU U COTPYAHMUYECTBE CO CBEPCTHHUKAMH,
JETbMHM CTapLIero M MIIQJIIEr0 BO3pacTa, B3pOCIBIMU B Ipoliecce 00pa30BaTEIbHOM, OOIECTBEHHO
MOJIE3HOH, Y4eOHO-HCCIIeI0BATENbCKOM, TBOPUECKOM U APYTUX BUAOB ACSITEILHOCTH;

7) yMeHue siCHO, TOYHO, TPaMOTHO H3JIaraTb CBOM MBICIIM B YCTHOM M MUCHbMEHHOW pe4H, HOHUMATh CMbICI
MOCTaBJIEHHOM 3a7]auM, BHICTPAUBaTh apIyMEHTALINIO, IPUBOJUTH IPUMEPBI U KOHTPIIPUMEDBIL;

8) mepBoHAYANIBHOE MPEICTABICHHE O MAaTEMaTHUECKOW HayKe Kak cdepe YeIOBeUeCKOl AeITeTbHOCTH, 00
JTanax ee pa3BUTHs, O €€ 3HAUMMOCTH ISl pa3BUTHS LIMBUIIM3ALIUN;

9) KPUTHUYHOCTb MBIIUIEHUS, YMEHUE PACIIO3HABATh JIOTMUECKU HEKOPPEKTHBIE BBICKA3bIBAHMS, OTINYATh
TUNOTE3Yy OT (aKTa;

10) KpeaTHBHOCTHh MBIILJICHUS, HHUIIMATHBA, HAXOAYUBOCTh, AKTUBHOCTh MPHU PEHICHUH apu(PMETHISCKUX
3a/1a4;

11) ymeHue KOHTPOJIUPOBATH MPOLECC U PE3yNIbTAT YUeOHOI MaTeMaTUIeCKO 1A TeIbHOCTH;

12) ¢opmupoBaHue CHOCOOHOCTH K 3MOIMOHAIBLHOMY BOCIPHUSTHIO MaTEeMaTHYECKUX OOBEKTOB, 3ajad,
PELIEHHH, paCCyKICHUM;

13) hbopmupoBaHKe IEHHOCTH 3JI0POBOTO M 0€30I1aCHOT0 00pasa KU3HU;

14) oco3HaHMe 3HAYECHUsI CEMbU B JKU3HU YelIOBEKa W OOIECTBa, MPUHATHE IICHHOCTH CEMEHHOW KW3HH,
YBaXHUTENbHOE U 3a00TIUBOE OTHOILIEHHUE K UJeHaM CBOEH CEMbH Yepe3 ydacThe BO BHEKIACCHOM paboTe;
15) pa3BUTHE SCTETHYECKOTO CO3HAHMS, TBOPUYECKOW JESATENBHOCTH ASCTETHMUYECKOTO XapakTepa dYepes
BBITIOJTHEHHE TBOPUECKUX paboT



MertanpeaMeTHble pe3yJibTaThl 0CBOEHUSI 00pa30BaTeIbHON MPOrPaAaMMBbI:

1) ymeHHE CamMOCTOSITENILHO OINPEACIATh LETH CBOCT0 OOydYeHHs, CTaBUTh U (POPMYITUPOBATH ISl CeOs

HOBBIE 3a7aud B yu€0e M TIO3HABATEIbHOW JESATeNbHOCTH, DPa3BMBATh MOTHUBBI M HMHTEPECHl CBOEH

IM03HABATEIILHOM JeSITEIHbHOCTH,

2) yMEHHE CaMOCTOSITENIbHO IUIAHUPOBATh MYTH JOCTIDKEHHUsS IIeNiel, B TOM YHCIE albTepHATHBHBIC,

OCO3HaHHO BBIOMpaTh HambOoliee F3PPEKTUBHBIE CIIOCOOBI PEIICHUS YUeOHBIX U IMO3HABATEIBHBIX 33/1a4;

3) yMEeHHE COOTHOCUTH CBOM JEHCTBUS C IJIAHHUPYEMBIMU pe3yJbTaTaMM, OCYIIECTBISTH KOHTPOIb CBOEH

NESITEIbHOCTH B IPOILIECCE JOCTMXKEHUS pe3yjbTaTa, OIpPEAessTh CIOCOObl JIEHCTBUH B paMKax

MPEJIOKEHHBIX YCIOBUM U TpeOOBaHUI, KOPPEKTHUPOBATH CBOU JCHCTBHS B COOTBETCTBUH C U3MEHSIOIICHCS

CUTYyalHE;

4) yMmeHHE OIICHMBATh IPABWJIBHOCTh BBINIOJIHEHUS Y4eOHOW 3ajaud, €€ OOBEKTUBHYIO TPYAHOCTh H

COOCTBEHHBIE BO3MOXXHOCTH €€ peIIeHus;

5) BIasieHne OCHOBAMH CAMOKOHTPOJIS, CAMOOLICHKH, MPUHSATUSL PEIICHUN U OCYIIECTBICHUS OCO3HAHHOTO

BbIOOpa B y4eOHOH U [MO3HABATEIBHON I TEILHOCTH;

6) yMEHHE ONpEeNeNsATh MOHSTHS, CO37aBaTh 000OIIEHNs, YCTaHABIUBATh aHAJIOTHUHU, KIACCHU(PHUIIUPOBATh,

CaMOCTOSITENILHO BBIOMPATh OCHOBAHHMS WM KPUTEPHH ISl KiaccU(HKAIMK, YCTaHABIUBATH MPUYUHHO-

CIIEICTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE PACCyKICHHE, YMO3aKI0UeHHEe (MHIYKTUBHOE, JeIyKTUBHOE U

10 aHAJIOTUH) U JAETIaTh BBIBOJIBL;

7) yMeHue co3aBaTh, IPUMEHATH U MPeoOpa30BhIBATh 3HAKM U CHUMBOJIBI, MOJEIN M CXEMBI ISl peIICHUS

y4eOHBIX U MIO3HABATEIHHBIX 3a7a4;

8) cMBICIIOBOE YTEHHE;

9) yMeHHe OpraHU30BBIBATh yU4e€OHOE COTPYIHHUYECTBO W COBMECTHYIO JCSTEIBHOCTh C YYHUTEIEM H

CBEPCTHUKAMH; paboTaTh MHIMBUAYANbHO W B TpYIIE: HAXOAUTHh OOIIee pelieHne W paspeliarb

KOH(JIMKTHI HA OCHOBE COTJIACOBAHMSI MO3UIIMK M y4€éTa MHTEpECcoB; (POpPMYIHpPOBATH, APTYMEHTHUPOBAThH H

OTCTauBaTh CBOE MHCHHUE;

10) ymMeHue OCO3HaHHO WCIIONB30BATh PEUEBHIE CPEICTBA B COOTBETCTBHM C 3a/1a4eil KOMMYHHKAITUHU JUIS

BBIPQ)KEHUSI CBOMX YYBCTB, MbICIIEH M MOTPEOHOCTE; IUIAaHUPOBAHUS U PETYJIALUN CBOEH NIEATEIbHOCTH;

BJIaJICHUE YCTHOU U ITMCBMEHHOU PEYbI0, MOHOJIOTHYECKOW KOHTEKCTHOU pEYblo;

11) popmMupoBanre ¥ pa3BUTHE KOMIIETEHTHOCTH B O0JacTH HCIOJIb30BaHHMS HMH(POPMAIIMOHHO-

KOMMYHUKAIIMOHHBIX TexHoJorui (nanee UKT— komneTeHun);

12) mepBoHayanbHOE MpejacTaBieHUe 00 HAeIX U METOoAaX MaTeMaTUKH Kak 00 YHUBEPCAJIbHOM S3bIKE

HAYKU ¥ TEXHHKHU;

13) pa3ButHe COCOOHOCTH BHJETh MaTeMaTHYECKYIO 3aJady B JIPYrMX AUCLUUIUIMHAX, B OKpYXKarouieu

KU3HU;

14) yMeHHWe HaxOIWTh B PA3NTUYHBIX HCTOYHHKAX HMHPOPMAIMIO, HEOOXOIUMYIO I PEIICHUS

MaTeMaTHYeCKUX MpOOJIeM, U TPEJACTABIATh €€ B MOHATHOW (opMe; MPUHUMATH DPEIICHHE B YCIOBUSIX

HEMOJIHOM 1 N30BITOYHOM, TOYHOM M BEPOSITHOCTHOM MH(OPMALINY;

15) ymeHne TOHMMATh U HCIONB30BATh MATEMATHUECKHUE CPEACTBA HATTSAHOCTH (PUCYHKH, YEPTEXKH,

CXEMBI U Jp.) U WUTIOCTPAIlMU, HHTEPIPETAlUN, apTyMEHTAIIUH;

16) yMeHue BBIIBUTATh TUMOTE3bl NPU PEIICHUU YYEOHBIX 3aJad U TMOHMMAHHUS HEOOXOIUMOCTH HUX

MIPOBEPKH;

17) moHMMaHHE CYUIHOCTH aNTOPUTMHUYECKUX MPEINUCAHUN W yMEHHUS JEHCTBOBaTh B COOTBETCTBUU C

MIPEAJIOKEHHBIM aJITOPUTMOM;;

18) yMeHue caMOCTOSITENIbHO CTaBHUTh 1I€TH, BHIOMPATh W CO3/AaBaTh ANTOPUTMBI JJISl PEIICHUS y4eOHBIX

MaTeMaTHYECKUX MpooJIeMm;

19) cmocoOHOCTh TUIAHMPOBATH W OCYIIECTBISTH JEATEIHHOCTh, HAMPABICHHYIO HAa peEIICHHE 3a]ad

HCCIIEIOBATENLCKOTO XapakTepa

IIpenmeTHble pe3yJibTaThl 0CBOEHUsI 00Pa30BaTeIbHON MPOTrPaMMbI:

1. ymeHue paboTaTb C MaTe€MaTHYECKHMM TEKCTOM (CTPYKTYpHUpOBaHHUE, W3BJIIEYEHHE HEOOXOAUMON
uH(pOpMaIlMK), TOYHO U TPAMOTHO BbIpakKaTh CBOM MBICIIM B YCTHOW M MHUCHMEHHOW peuu, MPUMEHsS
MaTeMaTHUYeCKYl0 TEPMHHOJOTUIO W CHUMBOJHMKY, HCIOJb30BaTh pPAa3jIMYHbIC S3BIKH MaTEMaTHUKH
(cmoBecHBIN, CHMBOJHMYECKHH, TpadudecKkuii), pa3BUTHE CIOCOOHOCTH OOOCHOBBIBATH CYKICHUS,
MIPOBONTH KJIACCU(DUKAIIHIO;



BlajieHue 0a30BbIM MOHSITHMHBIM ammapatoM: WMETh MpPeACTaBICHHE O Yucie, APoOH, MPOIEHTaxX,
(dhopMUpOBaHHE MPEACTABICHUN O CTATUCTUYCCKUX 3aKOHOMEPHOCTSAX B PEATbHOM MHUPE M Pa3INIHBIX
croco0ax uX U3y4eHHUs;
YMEHHE BBITIOIHATH apuPMeTHIECKHe MPeoOpa30oBaHus PAIMOHAIBHBIX BRIPAKCHHUN, IPUMEHAITh UX IS
pelieHrs yueOHbIX MaTeMaTHYeCKUX 3a/1ay;
MPABWJIBHO YIOTPEOISATh TEPMHUHBI, CBSI3aHHBIC C PA3IMYHBIMUA BUIAMH YHCEN U CIIOCOOAMU MX 3aIUCH:
1enoe, 1poOHoe, MEPEX0/l OT OJHOM POPMBI 3aMUCH K APYTroi (Harpumep, IPOIEHTHI B BUIE NECATUIHON
IpoOwu; BBIZCIICHUE TICJION YaCTH U3 HETPAaBUIHLHOW ApoOU); pemaTh TPU OCHOBHBIC 33]]a4H Ha ApoOU;
CpaBHMBATh YMCIIA, YIIOPSIA0YUBATh HAOOPHI YUCEI, TIOHUMATh CBA3b OTHOIICHHUN «OOJIBIIIe), «MEHBIIIE)»
C pacroJIO’)KeHHUEM TOYEK Ha KOOPAWHATHOW MPSIMOW; HAXOAWTh CpelHee apu(PMEeTHIecKOe HECKOIbKUX
qHCell;
BJIQ/ICTh HABBIKAMU BBIYUCIICHHS 110 ()OpMYJiaM, 3HATh OCHOBHBIC STUHUIIBI U3MEPEHUS 1 YMETh TIEPEHTH
OT OJIHUX €IMHUI] U3MEPEHHUS K IPYTHUM B COOTBETCTBUHU C YCIOBHUSIMHU 3a/1a4H;
HAXOJUTh YUCIIOBbIC 3HAUCHUSI OYKBECHHBIX BBIPAKCHUI;
yMEHHE MPUMEHITh W3YUYCHHbIC MOHSATHUS, PE3YJbTaThl U METOAbl MPU PELICHUH 3a/ad U3 Pa3iIHuHbIX
pa3aesnoB Kypcea.

B pezynvmame uzyuenus anzeopul yueHuUK 00J14CeH

3HATH/IIOHUMATH*

CYILECTBO MOHATHS MATEMAaTUYECKOTO JOKA3aTeNbCTBA; IPUMEPHI 1I0Ka3aTEIIbCTB;
CYILIECTBO MOHATHUS aJITOPUTMA; IPUMEPBI AITOPUTMOB;
KaK MCIOJIb3YIOTCS MaTeMaTudyeckue (hopMyJibl, ypaBHEHHUs U HEPABEHCTBA; NMPUMEPbl UX MPUMEHEHHUS
JUI PELLIEHUs] MaTEMaTUUECKUX U NTPAKTUYECKHUX 3a/a4;
KaK MaTeMaTU4eCKU OIpeJesieHHble (DYyHKIMM MOTYT ONHUCBIBATh PEANbHBIE 3aBHCHUMOCTHU; IPUBOIUTH
IIPUMEpPBI TAKOT'O ONHUCAHUS;
KaK MOTPEeOHOCTH NMPAKTUKH NPUBEJIN MATEMAaTUYECKYI0 HAyKy K HEOOXOAMMOCTH PACIIUPEHUs TIOHATHS
4HCIIa;
BEPOATHOCTHBIM XapaKT€p MHOTMX 3aKOHOMEPHOCTEH OKPY’KAIOLIETO MHUPA; MPUMEPBI CTATUCTUYECKHUX
3aKOHOMEPHOCTEN U BBIBOJOB;
CMBICII MJCAIN3ALMH, TIO3BOJIOEH pEeIIaTh 3aJa4ld PeaJbHOU ACHCTBUTEIBHOCTH MATEMAaTUYECKUMU
METOAaMH, IPUMEPHI OITNOOK, BOSHUKAIOLINX MPHU HJICATN3AIUH.
TIomumo ykasannvix 6 0aHHOM pazoene 3HAHUL, 8 MPeOO8aHUs K YPOBHIO NOO20MOBKU BKIIOUAIOMCA
makice 3HAHUs, He0OXOOUMbLEe OISl OCE0CHUS NEPEUUCTEHHBIX HUNCE YMEHUIL.
AJITEBPA
yMeTb
BBINIOJHATh apudMeTHdyecKkue AeWCTBUSA, COuyeTass YCTHbIE W IUChbMEHHBIE MpPHEMbl, NpPHUMEHEHUE
BBIUUCIUTEIBHBIX YCTPOMCTB, HAXOAWTh 3HAUEHUS CTENEHM C HATypaJbHBIM II0Ka3aTeleM;
MTOJIB30BAThCS OLEHKOW M IPUKHUIKON MTPU MPAKTUYECKUX pacyeTax;
IIPOBOJIUTH 10 U3BECTHBIM (hOpMYyJIaM U MpaBuiIaM NpeoOpa3oBaHus OyKBEHHBIX BhIpa)KEHUIL;
BBIUUCIISITh 3HAUEHUS YUCIIOBBIX U OYKBEHHBIX BBIPaKEHUH, OCYILIECTBIISAS HEOOXOAUMBIE MOJICTAHOBKU
U peoOpazoBaHus;
HCIOJIL30BATHL NpPUHOOPeTeHHbIe 3HAHWUS M YMEHHMs B MNPAKTHYeCKOW [IesTeJIbHOCTH H
NMOBCEHEBHOM KM3HHU JUIA:
MIPAKTUYECKUX pacueroB Mo ¢GopMyliaM, UCHOJB3Ys MPU HEOOXOJUMOCTU CIIPpaBOYHBIE MaTepHallbl U
IIPOCTEHIINE BBIYUCIUTEIBHBIE YCTPOCTBA;
OYHKIUU U TPAOUKHU
yMeThb
OTIpeAEATh 3HaueHHEe (PYHKIMHU M0 3HAYEHUIO apTyMEHTa IIPU Pa3IMuHbIX CII0c00ax 3aaHus PYHKIINH;
CTPOUTH Tpa(UKH U3YYEHHBIX (PYHKIHI;
ONUCHIBaTh MO TpaduUKy u 6 mpocmeuwiux ciy4asx no @opmyne NOBEACHUE M CBOICTBa (YyHKIUH,
HaXOJUTh 10 rpaduKy GyHKIMU HAUOOJIbIINE U HAMMEHBIINE 3HAaUEeHUS;
penaTh ypaBHEHMs, IPOCTEMIINE CUCTEMBI YPABHEHUN;
HCIOJIL30BATh NPHOOPETCHHbIC 3HAHWUS M YMEHHMS B NPAKTHYECKOH [eSTEIbHOCTH H
MOBCEAHEBHOM KM3HH JUIS:
OMUCAHMUA C IMOMOINBIO (DYHKIUH pa3aMyHBIX 3aBUCHUMOCTEH, NPEACTaBICHUS HUX TIpaduyecKH,
MHTEpIpETany TpapuKoB;



YPABHEHUA U HEPABEHCTBA
yMeThb

e pemars NPOCTEHIINE YPABHEHUS U HEPABEHCTBA, U UX CUCHEMDb,

e COCTaBJIATh YPABHEHWS U HEpABEeHCHMEa 110 YCIOBUIO 3aa4H;

e  HCHOJb30BATH AJIS MPUOIMKEHHOTO PEIICHUs] YPAaBHEHUH U HEPAaBEHCTB rpaduuecKuii MeTox;

e M300pa)kaTh Ha KOOPAWHATHOM IJIOCKOCTH MHOXECTBA PEIICHUH NIPOCTEHIINX YPaBHEHUM U UX CUCTEM;
HCIOJIBL30BATh NPHOOPETEHHbIE 3HAHMA M YMEHHMA B INPAKTHYECKOH [IeATeJbHOCTH H
MOBCEHEBHOM KM3HHU JUIS:

e IIOCTPOEHUS U UCCIENOBAHUS NIPOCTEHIINX MATEMAaTUYECKUX MOJIEIIEH;
3JEMEHTBI KOMBUHATOPUKH, CTATUCTUKH U TEOPUU BEPOSTHOCTEN
yMeThb

e pelaTh NPOCTEHUIINE 3a0a4H;

e BBIUUCIIATH B IPOCTEHIINX CIIy4asX BEPOATHOCTH COOBITUI Ha OCHOBE MOCYETA YUCIIA UCXO/I0B;
HCIOJIL30BATh NPHOOPETeHHbIe 3HAHWUS M YMEHHMS B NPAKTHYECKOH [esiTeIbHOCTH U
NOBCEIHEBHOM KM3HM JJIS:

e aHAJIM3a PeaJbHbIX YHCIOBBIX TaHHBIX, IPEACTABICHHBIX B BUJIE IUAarpamMm, IpauKoB;

e aHaJM3a UHPOPMALMHU CTATUCTUYECKOTO XapaKTepa.

dopMupyemMble YHHBEPCcAJIbHbIE y4eOHbIe 1eiiCTBUSA
JInuHocTHbIEe YY]|
1) oco3HaIOT HEOOXOAUMOCTh U3YUYCHHUS;
2) ¢opmHupoBaHHE aJleKBATHOTO TIOJOXHUTEIBHOTO OTHOIIGHUS K IIKOJIE M K TMpoleccy ydeOHOM
JesTeNbHOCTU
PeryasituBubie YY /|
1) cmuyaroT cBOM Crioco0 ACHCTBUS C ATATIOHOM;
2) cnU4aT crmoco0 W pe3yibTaT CBOUX JCUCTBHN C 33JIaHHBIM 3TaJOHOM, OOHAPYKMBAIOT OTKIOHCHHS H
OTJIMYUS OT 3TAJIOHA;
3) BHOCST KOPPEKTHBBI U IONIOJHEHUS B COCTABJICHHBIE IJIAHBI;
4) BHOCAT KOPPEKTHBBI M JONOJIHEHUS B CHOCOO CBOMX JAEHCTBHM B Cllyyae pPAaCXOXJIEHHs STAJIOHA,
pEaIbHOTO AEUCTBUA U €r0 IPOAYKTa
5) BBIIEIAIOT U OCO3HAIOT TO, YTO YK€ YCBOEHO U UTO €I11€ MOJUIEKHUT YCBOCHHIO
6) 0OCO3HAIOT KAUYECTBO U YPOBEHb YCBOCHUS
7) OIIEHUBAIOT TOCTUTHYTHIN PE3yJIbTAT
8) oIpenensaIoT NocaeA0BaTENbHOCTh IPOMEKYTOUHBIX 1IEJIEN C y4ETOM KOHEUHOT'O pe3ysbTara
9) cocTaBAIOT IJIaH U TIOCIICIOBATEIHLHOCTD IEUCTBUI
10) mpeIBOCXUILAIOT BpEMEHHbIE XapaKTEPUCTHKH pe3yibTaTa (Korjaa OyaeT pe3ynbraT?)
11) mpeaBOCXHUIIAIOT pe3yJIbTAaT U YPOBEHb YCBOCHUS (KaKoi OyaeT pe3yabrar?)
12) craBst yueOHyI0 3a7jauy Ha OCHOBE COOTHECEHHS TOTO, YTO YK€ U3BECTHO U YCBOCHO, U TOTO, UTO eIl
HE U3BECTHO
13) npuHUMAIOT MO3HABATENBHYIO 11€Jb, COXPAHSIOT €€ MPU BBHIIOJHEHUN YUYEOHBIX EHCTBUNA, PEryITUpyIOT
BECh MPOLIECC UX BBIMOJIHEHHSI U YETKO BBIIOJHSIOT TpeOOBaHMsI IO3HABATEIbLHON 3a/1a4uM
14) camocTosaTenbHO (POPMUPYIOT MO3HABATENBHYIO LIENIb U CTPOSAT ICHCTBHS B COOTBETCTBUH C HEH
ITo3naBaTesibHbie YV /|
1) yMeroT BBIOMpATh CMBICIOBbIE €MHUIIBI TEKCTA U YCTAHABIMBATh OTHOILICHHS MEXTy HUMHU
2) co37at0T CTPYKTYPY B3aUMOCBSI3€i CMBICIIOBBIX €MHHI] TEKCTa
3) BBIIETAIOT KOJMYECTBEHHbIE XapaKTePUCTHKH OOBEKTOB, 3aJJaHHBIX CIIOBAMHU
4) BOCCTaHaBIMBAIOT MpPEIMETHYIO CHUTyallll0, ONHCAaHHYI0 B 3ajgade, IyTeM nepedopmyaupoBaHus,
YIPOLIEHHOTO MePecKa3a TEKCTa, C BBIACICHUEM TOJIBKO CYIIECTBEHHON IS pelIeHus 3a/1a4 nHpopMaluu
5) BbIAEAIOT 0000UIEHHBIN CMBICT U (DOPMATIBHYIO CTPYKTYPY 3aJ1a4uu
6) YMEIOT 3aMEHATh TEPMHUHbI ONPEACICHUSIMU
7) yMEIOT BBIBOAUTD CJE/ICTBUS U3 UMEIOLUXCS B YCIOBUU 3a7[a4i JAHHBIX
8) BBLACTAIOT (pOpMabHYIO CTPYKTYPY 3a]lauu
9) BbIIENAIOT OOBEKTHI U IPOLECCHI C TOUKU 3PEHMS LIEJIOT0 U YacTen
10) aHaIM3UPYIOT YCIOBUS U TPeOOBaHUS 3a/1a4H
11) BIOMparOT BUJ rpaguueckoil MoJIeH, aleKBaTHOM BbIAEIEHHBIM CMBICIOBBIM €MHHUIIAM
12) BbIOMpPAIOT 3HAKOBO-CUMBOJIMUECKUE CPENICTBA JUISl TOCTPOSHUS MOJIEIH



13) BBIpaXXarOT CMBICII CUTYallUU PA3IUYHBIMU CPEJICTBAMU (PUCYHKH, CUMBOJIBI, CXEMBbI, 3HAKH )
14) BeIpaXkaroT CTPYKTYpY 3aJaui pa3HbIMU CPEJICTBAMU
15) BBIMONHAIOT ONEpaIliU CO 3HAKAMHU ¥ CHMBOJIAMH
16) BBIOUPAIOT, COTIOCTABIISIFOT 1 0OOCHOBBIBAIOT CITOCOOBI PEIICHUS 3aa9n
17) nmpoBoIAT aHANIK3 CIIOCOOOB PEIICHUS 3a/1a4H ¢ TOUYKH 3PEHUS UX PAllMOHATBHOCTH U SKOHOMUYHOCTH
18) ymerot BeIOMpaTh OOOOIICHHBIE CTPATETUN PEIICHUS 3a1a9n
19) BeIAENSIOT U HOPMYIHPYIOT MTO3HABATEIBHYIO LIETh
20) oCyIIECTBISIIOT MTOUCK U BBIJENICHHE HE00X0AUMOI HHPOPMALIUU
21) npuMeHsI0T METOIbI UH(POPMALIMOHHOTO MTOMCKA, B TOM YHCJIE C TOMOIIBI0 KOMIBIOTEPHBIX CPEICTB
KommyHukatusHbie YY /|
1) oOmaroTcs 1 B3aUMOJICHCTBYIOT C MapTHEPAMU IO COBMECTHOM JI€ATEIbHOCTH W1 00MEHy UH(pOpMAaIIH
a) YMEIOT CIIyIIAaTh U CIBILATH APYT Apyra
0) C J0OCTaTOYHOI MOJHOTOW M TOYHOCTHIO BBIPA)KalOT CBOM MBICIM B COOTBETCTBUHU C 3a/ladyaMH U
YCIOBUAMU KOMMYHHKAIIX
B) a/IeKBaTHO UCIOJB3YIOT peUYEBbI€ CPEICTBA I JUCKYCCUM U apTyMEHTAllMU CBOCH MO3UIIUU
T') YMEIOT IPEACTaBIATh KOHKPETHOE COJIepKaHNE M COOOIIATh €ro B MMCbMEHHOM M yCTHOM (hopme
1) UHTEPECYIOTCS Uy’KMM MHEHHUEM U BBICKAa3bIBAIOT CBOE
€) BCTYHAlOT B JHAJIOT, yYacTBYIOT B KOJUIEKTMBHOM OOCYXJEHUHM NpoOjeM, ydarcsi BIaJeTh
MOHOJIOTHYECKOW M JAMaJOoTHYecKod ¢opMaMu peud B COOTBETCTBUU C TIpaMMaTHYECKUMU H
CHHTAaKCUYECKMMHU HOPMaMHU POJIHOTO SI3bIKA
2) y4darcsi AeCTBOBAThH C YYETOM MO3HUIMH JPYTOro U COrJIaCOBLIBATH CBOU JACHCTBUS
a)[IOHMMAIOT BO3MOXKHOCTbD Pa3JIMYHBIX TOYEK 3PEHUS, HE COBIAIAIONINX C COOCTBEHHOM
0) TPOSIBISIOT TOTOBHOCTh K OOCYKICHHIO PAa3IMYHBIX TOYEK 3pPEHUS W BBIPAOOTKE OOIIeH
(TpymnmoBoii) no3uuuu
B) yyaTcsl yCTaHaBJIMBAaTh U CPaBHUBATh pa3Hble TOUKU 3PEHUS, MpEXKIe YeM NMPUHUMATh pElIeHHE U
JieNaTh BEIOOD
T) y4aTcsi apryMEHTUPOBATh CBOIO TOYKY 3PEHMUsI, CIIOPUTh, OTCTAUBATh MO3UIMIO HEBPAXKIACOHBIM IS
OIIMIOHEHTOB 00pazoM
3) yuyaTcsi OpraHrM30BbIBaTh U IJIAHUPOBATH YUYEOHOE COTPYJHHUUECTBO C YUUTEIEM U CBEPCTHUKAMU
a) ONpEeNENSIIOT UeNr ¥ (PYHKIIMN YYaCTHUKOB, CIIOCOOBI B3aUMOJICHCTBUS
0) MIIaHUPYIOT O0ITHE CITIOCOOBI pabOTHI
B) OOMEHMBAIOTCS 3HAHUSAMHU MEX]Yy UYICHAMHU TPYMIbl AT OPUHATHS 3PPEKTUBHBIX COBMECTHBIX
pelLIeHui
I') YMEIOT (MU pa3BUBAIOT CIOCOOHOCTH) OpaTh Ha ce0s MHUIMATUBY B OPraHU3ALUU COBMECTHOIO
NEUCTBUSA
) yMerT (WIM pPa3BUBAIOT CHOCOOHOCTh) C TOMOIIbIO BONPOCOB JOOBIBaTh HEIOCTAIOLIYIO
nH(pOpMaLIHIO
€) ydaTcsl pazpemarb KOH(QIUKTBI — BBISBIATH, WACHTU(GHUIMPOBATH MPOOIEMbl, UCKAaTh U OLICHUBATh
IbTEPHATHBHBIE CITOCOOBI pa3penieHuss KOHPIINKTA, IPHHAMATh PEIICHHE U PEaIn30BBIBATh €TO
) ydaTrcsl YNpaBlIiTh HOBEJCHHEM NapTHepa — yOeXJaTh €ro, KOHTPOJMPOBAaTh U OLEHUBATH €ro
JEUCTBUSA
4) paboTatoT B rpymie
a) yCTaHABJIMBAIOT pabouMe OTHOIICHHsA, y4yaTcsi 3(PPEeKTUBHO COTPyIHHUYATh U CHOCOOCTBOBATH
MPOAYKTUBHON KOONEpaIlu
0) pa3BHBAIOT yMEHHWE WHTETPHUPOBATHCS B TPYIy CBEPCTHUKOB M CTPOHUTH NPOITYKTHBHOE
B3aUMO/ICHCTBHE CO CBEPCTHUKAMHM U B3POCIIBIMU
B) y4arcsi MepeBOIUTh KOH(MIMKTHYIO CHTYalHI0 B JIOTMYECKHH IJIaH W pa3peliaTh €€ Kak 3a1ady
Yyepe3 aHaJIu3 yCIOBUi
5) IpUAEPKUBAIOTCS MOPATBHO-ITUIECKUX U TICHXOJIOTHYECKUX MPUHIUIIOB OOIIEHUS U COTPYAHUYECTBA
a) TPOSIBIIIOT YBAXKUTEJIBHOE OTHOLIEHHWE K NTapTHEpaM, BHUMaHKE K JIMYHOCTH APYToro, aJJleKBaTHOE
MEXITMIHOCTHOE BOCTIPHSITHE
0) JEeMOHCTPUPYIOT CIHOCOOHOCTh K OMIIATHH, CTPEeMJICHHE YyCTaHABIUBATh JIOBEPUTEIbHBIC
OTHOIICHHS
B) MpOSIBJISIIO TOTOBHOCTh aJI€KBAaTHO pearupoBaTh Ha HYXKIbl JIPYTHX, OKa3blBaThb IOMOIIb U
HMOLMOHAIBHYIO TIOAJIEPKKY MapTHEPAM



6) peryJIMpyroT COOCTBEHHYIO JeSITEIbHOCTh MMOCPEICTBOM PEUYCBBIX JICHCTBUI

a) MCHOJb3YIOT aJEKBAaTHBIE S3BIKOBBIE CPEJICTBA JUIsl OTOOpPaKEHHsS CBOUX YYBCTB, MBbICIEH U

OOy X ICHUI

0) ONKCHIBAIOT COJCPKAHWE COBEPIIAEMBIX JEHCTBUH C MLEIbI0 OPUEHTHUPOBKHU IPEIMETHO-

NPaKTUYECKOM MM WHOW JACSTEITbHOCTH

Coneprxxkanue yueOHOro npeamera

Ot60p copepxaHus 00yUeHHUs OCYIIECTBIIICTCS HAa OCHOBE CICAYIOIIMX TUAAKTUYECKUX MPUHIUIIOB!
cUCcTeMaTH3allus 3HAHUH; COOTBETCTBUE 0053aTEIIBHOMY MUHUMYMY COZCp)KaHUsI 00pa30BaHUsI B OCHOBHOM
IIKOJIe; YCWJICHWE OOIIEKYJIbTYPHON HANpPaBICHHOCTH MaTepuana; Y4eT IICHXOJI0ro-TIeJarornaeckux
0COOEHHOCTEH, aKTyallbHBIX JIJII BO3PACTHOTO MEPHUOJIa; CO3JaHUE YCIOBUW Ul MOHMMAHUS U OCO3HAHHMS
BOCIIPHHUMAEMOT'0 MaTepHara.

Koua- Koua-Bo
Tema BO KOHTPOJIbHBIX DJIeMeHTHI colep:KaHusl
4acoB padoT

®da3za 3anmycka

IToBTOpEHME 3

da3a MOCTAaHOBKH U
pelieHnsi CHCTEMbI
y4e0HBIX 32124

UucnoBele  BBIPAXKECHHs,  BBIDAXKECHHA  C
nepeMeHHbIMH.  [Ipocteiime  mpeoOpa3oBaHus
BBIPQKECHHUI. YpaBHEHHE, KOPEHb ypaBHEHMUSI.
JIuHeliHOE ypaBHEHUME C OJHOM IIEPEMEHHOM.
Pemenne TeKCTOBBIX 3a7a4 METOJOM COCTABJICHUS
ypaBHeHU. CTaTUCTUUYECKNE XaPAKTEPUCTUKH.

OcHoéHasi  yenb —  CUCTEMATH3UPOBaTh U
0000IIUTh  CBEACHHUS O  I[pPeoOpa3oBaHUAX
anreOpandeckux  BBIPQXKEHUH U pEIICHUH
YPaBHEHUH C OJTHON IIEPEMEHHOM.

IlepBas Tema Kkypca 7 Kiacca SBIseTCS
CBS3YIOLIMM 3BEHOM MEXJIYy KypcoM MaTeMaTHKHU
5—6 KmaccoB W KypcoMm anrebpel. B Hel
3aKpEIISAIOTCS BBIYHCIIUTEIBHBIE HaBBIKH,
CHUCTEMATHU3HUPYIOTCSI U 00O0OIIAIOTCS CBEACHHS O
npeoOpa3oBaHUSAX  BBIPAKEHUM UM pPELICHUU

I'maBa 1. YpaBHEHUN.

Bripaxenus. 71 ’ Haxoxnenue 3HAYCHUHN YHUCIOBBIX u
ToxaecTsa. OYKBEHHBIX  BBID@KEHHH JaeT  BO3MOKHOCTh
YpaBHenus. MOBTOPUTh C YyYallUMHCS TpaBuia IACHCTBUU C

panMoOHATBFHBIMU YHCIAMH. YMEHUS BBITIOJIHSTH
apupMeTHyeCKre JeHCTBUA C palMOHAJIbHBIMU
YHC/IaMU SIBJISIFOTCSL ONOPHBIMU JJISI BCEro Kypca
anreOppl.  Crienyer  BBIICHMTB,  HACKOJBKO
IPOYHO OBJIAJIIM MMHU Yy4alluecs, U B cllydae
HEOOXO/JMMOCTH OpPraHu30BaTh IOBTOPEHUE C
LeNbl0  JIMKBUJIALMU  BBISBJICHHBIX IPOOEIIOB.
Pa3BuTHIO  HaBBIKOB  BBIYMCICHMHA  JIOJIKHO
YAENATHCS CEPbE3HOE BHUMAHME U B JajbHEHIIEM
IIPU U3yYEHHUH JPYTUX TEM Kypca anreOpsbl.

B CBA3M C PpPAacCMOTPEHHEM BoOIpoca o
CpPaBHEHMM 3HAYEHMH BBIPAXKEHUN DPACHIMPSIOTCS
CBEJCHMSI O HEpaBEHCTBaX: BBOJATCS 3HAKU
HEpaBEHCTB,  JlaeTcsl IMOHATHE O  JBOMHBIX
HEpaBEHCTBAX.

ITpu paccMOTpeHUU npeoOpa3oBaHui




BBIpKEHUN  (QOpMaNbHO-ONIEPATUBHBIE  YMEHUS
OCTalOTCSI HAa TOM K€ YpOBHE, ydalluecs
MIOJHUMAIOTCSI HAa HOBYIO CTYIIEHb B OBJIaJICHUHU
Teopueil. BBOIATCS TOHATHS  «TOXKIECTBEHHO
paBHBIE BBIPAXKEHUS, «TOXJECTBOY,
«TOXIECTBEHHOE TPEeOOpa30BaHNE BBIPAKCHHI,
coaepKaHue KOTOPBIX Oyzner MOCTOSIHHO
pacKpbhIBaTbC M YrayOnsThCA TpPU  H3YyYCHHUH
npeoOpa3oBaHUl  PA3NUYHBIX  alreOpandyecKux
BeIpakeHUl.  IlomuepkuBaercs, dYTO  OCHOBY
TOXKJIECTBEHHBIX MPEOOpa30BaHU  COCTABISIOT
CBOMCTBA JICHCTBUH HAJ YHCIIAMH.

YeunuBaercs poJib TEOPETHUYECKUX CBEIACHUMN
nmpu  paccMoTpeHun ypaBHeHmid. C  1eTbIO

obecrieueHus OCO3HaHHOT'O BOCIIPUATUSA
yYallMMHUCSl QJITOPUTMOB PELICHHsS YpPaBHEHHUU
BBOJIUTCS BCIIOMOTI'aTeJIbHOE MIOHATHE

PaBHOCUJIBHOCTU ypaBHEHUH, (OpMYyIUPYIOTCA U
Pa3bACHAIOTCA  HAa  KOHKPETHBIX  IIpUMepax
CBOMCTBAa paBHOCWIBHOCTH. [laeTcsa moHsATHE
JIMHEMHOIO YpaBHEHUS M HCCIENYETCS BOIPOC O
4yucle €ero KopHeW. B cucreme ynpakHEHHH
ocoboe BHHUMaHUe YAEIAeTCs PELLIECHUIO

ypaBHEHMH BHJaax = DbuOpu  pa3auyHbIX
3HaueHusix a ub. Ilpomomxkaercs pabora 1O
(bopMHpOBaHHUIO y yydalmxcs yMEHUS

UCIIONIb30BaTh ammapaT ypaBHEHUH KakK CpPEACTBO
JJIA peIHCHI/ISI TCKCTOBBIX 3aJ1a4. YPOBCHI)
CJIOKHOCTH 3aJa4 3J€Ch OCTAEeTCs TaKUM K€, KaK B
6 xJacce.

N3yueHne TeMbl 3aBepIIaeTcsi 03HaKOMIICHUEM
yqanmxca C HpOCTCﬁIHHMH CTAaTUCTUYCCKUMU
XapaKTEPUCTUKAMHU: CPETHUM apU(PMETHUIECKHUM,
MOJIOM, MEIMAHOM, pa3MaxoM. YYauuecs JT0IKHbI
YMETb UCIIOIH30BATh ATH XapaKTEPUCTUKH IS
aHaJIi3a psaga JaHHBIX B HCCJIOXXHBIX CUTYallMgX.

I'maBa 2.
DOyHKUUHA
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@OyHkimsa, o6inacTb onpeaeneHus (QyHKIUH.
Brruucnenue 3HaueHwit GyHkmuu mo Qopmye.
I'padpux ynkmuu. Ilpsmas nponoprroHaIbHOCTh
u ee rpaduk. JInneitHas GyHKIMs U ee rpaduk.

OcHo6Hasi yenb — O3HAKOMUTDH Yy4YallluXcsl C
BaOXHEUIIMMHU (YHKIIMOHATLHBIMH TTOHITUSMHA H C
rpadpuKkaMi  MPSMON  MPONOPLUOHATBHOCTH U
JTUHENHON QyHKIUHN 00I1ero BUaa.

JlaHHas Tema SIBJII€TCSl HayaJlbHBIM 3TarioM B
CHUCTEMATUYECKONW (PYHKIIMOHATHHOM MOATOTOBKE
yyamuxcs. 371ech BBOIATCA Takue IMOHATHS, Kak
GbyHKIUS, aprymMeHT, oOJacTb  OINpeAeNeHUs
¢byskuuu, rpaguk pyHkunu. OyHKIUS TpaKTyeTCs
KaK 3aBUCUMOCTb OJHOW IEPEMEHHOM OT JPYIOM.
VYyamuecss noiydaroT IEpPBOE IPEACTABIECHUE O
coco0ax 3amanms (yHknuu. B ganHON Teme
HauuMHaercs pabota 1O  (OPMHUPOBAHUIO Y
ydaluxcss yMEHUM HaxoauTh 1o  ¢opMmylie
3HaYeHUEe (YHKIMU IO M3BECTHOMY 3HAUEHUIO




apryMeHTa, BBIIOJIHATH Ty XK€ 3ajady Mo rpaduky
U pemaTth 1o rpaduky oOpaTHyIO 3a1a4y.
QOyHKIMOHAIBHBIE MOHATHS IOJIy4alOT CBOKO
KOHKPETH3alMl0  IIPU  H3YyYEHUH  JIMHEWHOU
(GyHKIMM W ee YacTHOrO BHAAa — MPIMOii
MIPOMOPLUOHAIBHOCTH. YMEHUSI CTPOUTh U YUTATh
rpaduku 3TUX (QYHKIUH DIMPOKO HCHONB3YIOTCS
Kak B CaMOM Kypce airedpbl, Tak M B Kypcax
reomMeTpud ¥ (U3MKU. Yyammecs JIOJDKHBI
MOHUMATh, KaK BJIUSET 3HaK KOd(p(UIIMEHTa HaA
pacmojoKEeHUE B  KOOPAWMHATHOM  IUIOCKOCTH
rpaduka QyHkumu y = kx, rae u k # 0, kKak 3aBUCUT
OT  3HAYEHUH k M b B3aUMHOE  pacIOJIOKEHUE
rpadukoB nByX (GyHKUUM Buaa y = kx + b.
@®opmupoBanue  BceX  (YHKIHMOHAJIBHBIX
MOHATMM ¥ BbIpabOTKAa  COOTBETCTBYIOIIMX
HaBBIKOB, a TaKKe€ M3yYEHUE KOHKPETHBIX
GYyHKIMH ~ CONPOBOXKIAIOTCA ~ PacCMOTPEHUEM
IIPUMEPOB  PEAIBHBIX  3aBUCHUMOCTEH  MEXAY
BEJIMYMHAMH, YTO CHOCOOCTBYET  YCHJICHUIO
NPUKJIAIHOM HAPaBICHHOCTHU Kypca aIreophl.

I'naBa 3.
Crenenb ¢
HATYPAJIbHBIM
nokasareJjieM

11

Crenenp ¢ HaTypajJbHBIM IIOKa3aTEeM MU €€
cpoiictBa. OquowieH. OyHKIMU y = X2, y = X> U ux
rpadukH.

Ocnoénass  yenb —  BbIPAOOTaTb  yYMEHHUE
BBIIIOJHATh  JCUCTBHS  HaJ  CTEHNEHSAMH €
HaTypaJbHBIMU MOKA3aTEIISMHU.

B nanHOIl TeMe naercs onmpeiesieHUue CTENEHU
C  HaTypaJbHBIM  IIOKazaTereM. B kypce
MaTeMaTUKH O Kjlacca yJaluecs yXKe BCTpeYaIuch
C INpUMEpPaMU BO3BEICHMs YHMCENl B CTENEHb. B
CBSI3M C BBIUYMCIICHHEM 3HAYCHUN CTENeHu B 7/

KJlacC€  JaeTcsl  IPEJICTaBICHHE HaXO0XKJIECHUU
3HAYCHUM CTENEHW C IIOMOIIBIO KaJIBKYJIATOpA.
PaccmarpuBatrores CBOMCTBA CTEIEHU c
HaTypaJbHBIM IOKa3zareiaemM. Ha npumepe
JI0Ka3aTeIbCTBA  CBOMCTB CTENEHM Yydallluecs
BIIEPBBIE  3HAKOMATCA C  JOKAa3aTEJIbCTBAMH,
OPOBOJUMBIMH Ha ajreOpanuyeckoM Marepuale.
CBolicTBa CTENEHM C HATypPAJIbHBIM IOKa3aTeseM
HaxoJsAT  NPUMEHEHHE TpU  YMHOXKXEHUU
OJIHOWJICHOB U BO3BEJECHUU OJHOWICHOB B
creneHsb. [Ipy HaXOKAEeHUN 3HAYEHUN BBIPAKEHUN,
coJiepKalliX CTeNeHH, 0c000e BHUMAHUE CIEAyeT
00paTUTh Ha MOPAIOK JEHCTBUH.

PaccMotpenne QyHKIMA y = X%,y =
x* mo3Bossier IPOJOKUTH paboty 1o
(GOpMHPOBAaHHUIO yMEHHIl CTPOUTH U YWUTaTh
rpaduku ¢yHkumid. BaxHo oOpatuTh BHUMaHUE
ydaluxcs Ha 0cOOEHHOCTH rpaduka QyHKIUU y =
x%: Tpa(uK MPOXOJHUT Yepe3 Havaio KOOPAWHAT,
ocb Oy sBIsSIETCS €r0 OCbI0 CUMMETPHUHU, TpauK
PacrojoKeH B BEPXHEHN MOIYIIIIOCKOCTH.

VMeHue CTpouTh rpaduku GYHKIUHA Yy = X U y
= X3 MCIOJIb3YETCsI JUISl O3HAKOMIICHUSI YUAIIMXCS C




rpaguIecKUM CIIOCOOOM PEIICHHS YPABHCHHIA.

I'naBa 4.
MHuoro4jeHbl
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MHorou4JieH. CJ'IO)KCHI/IC, BBIYMTAHHUC u

YMHOXEHHUE MHOT'OUJICHOB. Pasznoxenune
MHOT'OYJIEHOB HAa MHOXKUTEIIH.
Ocnosnas  yeno —  BBIpAOOTaTh  yMEHUE

BBIIIOJIHATh CJIOKEHUE, BBIUWTAHUE, YMHOKECHHE
MHOTOYJIEHOB M pAa3jOKEHUE MHOTOWIEHOB Ha
MHOXHUTEIH.

JlaHHast Tema UrpaeT GyHIAMEHTAIBHYIO POIb
B dbopMupoBaHUU YMEHUS BBIIIOJIHATH
TOXIECTBEHHBIE TPeoOpa30BaHUsl aNreOpandecKux
BbIpakeHuil. Popmupyemble 3aech (HopMaabHO-
ONEepaTUBHBICE YMEHUS SIBJIAIOTCS OMOPHBIMH IpHU
M3YYCHUU JEUCTBUN C pallMOHAIBHBIMH APOOSAMU,
KOpHSIMH,  CTEMEHAMH  C  palUOHAIbHBIMU
MTOKa3aTENSIMHU.

N3yueHune TeMbl HAayMHAETCS C BBEJCHUS
MOHATUMA  MHOTOWIEHa, CTaHJApTHOIO  BHJA
MHOTO4JIeHa, CTeNeHH MHoroujaeHa. OCHOBHOE
MECTO B OJTOM TEME€ 3aHMMAIOT aJITOPUTMBI
JIEUCTBUM C  MHOTIOYJIEHaMH —  CJIO)KEHHE,
BBIYUTAHUE M YMHOXKEHHUE. Yyamuecs JOJIKHBI
MMOHUMAaTh, YTO CYMMY, Pa3HOCTb, NMPOU3BEICHUE
MHOT'OUYJIEHOB BCErJa MOKHO MPEJICTAaBUTh B BUJE
MHOrowieHa. [[elicTBusl CIOKEHMS, BBIUUTAHUSA U
YMHOXE€HUSI ~ MHOTOWJIECHOB  BBICTYNAKOT  Kak
COCTaBHOM  KOMIIOHEHT B  3aJaHUsX  Ha
npeoOpa3oBaHusl IENBIX BbIpakeHuid. [loaTomy
HeleIecoo0pa3Ho NEPEXOAUTh K
KOMOWHHUPOBAHHBIM  33JIaHUSM  TIPEXKIE, YeM
YCBOEHBI OCHOBHBIE aJITOPUTMBI.

Cepbe3Hoe BHMMaHUE B 3TOH TeMe yJensercs
Pa3OKEHUI0 MHOTOYJIEHOB HA MHOXKHUTEIH C
IIOMOIIIBI0 BBIHECEHHS 3a CKOOKM  0OIrero
MHOXHUTEISI W C T[OMOIIbI  TPYNIUPOBKH.
CootBercTByIOLIME  NpeoOpa3oBaHUsl  HAXOIAT
LIIMPOKOE MPUMEHEHHE KaK B Kypce 7 Kilacca, Tak h
B MOCJEAYIOUINX KypcaX, OCOOEHHO B JIEUCTBUSAX C
paIoHaIbHBIMU APOOSIMH.

B nmanHONM Teme ywamiuecs BCTpEHaroTCs C
MpUMEpaMu  UCIOJIb30BAHUS PaccMaTPUBAEMBbIX
npeoOpa3oBaHWii TMPU PEHICHUU Pa3HOOOPa3HBIX
3a/1a4, B YACTHOCTH IIPH PEILIEHUH YPAaBHEHUU. DTO
MO3BOJISIET B XOJE HM3YYEHUS TEMBI IMPOJIOJKUTH
paboty mo (OpPMHUPOBAHHMIO YMEHHUS pelIaTh
ypaBHEHHUs, a TaKXKe peIaTh 3a7ad4d METOIOM
COCTABJICHUS ypaBHEHUU. B 4ucio ynpaxsHeHun
BKJIIOYAIOTCSA HECJIOXKHbIE 3a/laHus Ha
JI0OKA3aTeJIbCTBO TOXKJIECTBA.

['maBa 5.
DopMyJibl
COKPAILIEeHHOT 0
YMHOKEeHHU S
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®opmyisl (@ + b)? = a’+ 2ab + b, (a+b)? =
@+ 3a’°h + 3ab’+ b, (a £ b) (@° + ab + b)) =
a’® +b3. Tlpumenenue (OpPMyI COKpPAIIEHHOIO
YMHOX€EHHS B IPEOOPA30BAHUIX BHIPAKEHUM.

Ocnoenas  yenb —  BHIPA0OTaTh  yMEHHE
OPUMEHSTH (HOPMYIIBI COKPAILEHHOTO YMHOKEHUS




B IpeoOpa3oBaHMsAX LEIBIX BBIPAKEHWH B
MHOTOYIEHEl U B Pa3I0KE€HHH MHOIOYIEHOB Ha
MHOKHUTEIIH.

B nannoii Teme mnpomomxkaeTcss pabora 1O
(OPMHUPOBAHUIO Y yYALIMXCSA YMEHHS BBIIOIHATH
TOKIECTBEHHBIE npeoOpa3oBaHus LEJIBIX
BelpakeHuii. OCHOBHOE BHUMaHME B TEMeE
ynensercs Gopmynam (a - b) (a +b) =a’ - b, (a +
b)? = a’ £ 2ab + b’. Yuamyecs NOJDKHEI 3HATh 3TU
GopMyNIbBI M COOTBETCTBYIOIIME  CIIOBECHBIE
(GOPMYIIMPOBKH, YMETH MIPUMEHATh MX KaK «CJeBa
HAIIPaBO», TAaK M «CIpPaBa HAJIEBOY.

Hapsiny ¢ yKka3aHHBIMH PacCMaTPHBAIOTCS
Takke Gopmyisl (a + b)3 = a’+ 3a’b + 3ab’ £ b3,
@+ b= (a £ b) (@>+ ab + b?). OnHako oHH
HAXOMAT MEHbIIEE NPUMEHEHUE B KypCeE, TIOITOMY
HE CIle[lyeT H3JIMIIHE YBIEKAThCS BBIOJHEHUEM
yIIpa)KHEHUHN Ha X UCIIOJIb30BAaHHUE.

B 3aKIIIOUYUTEIIHLHOM 4acTu TEMBI
paccMaTpHBaeTCs NpUMEHEHHE Pa3IMYHbIX
PHEMOB Pa3IoKEHUs MHOT'OYJIEHOB Ha
MHOKHTEJIH, a TaKKe HCIIONB30BaHUE
npeoOpa3soBaHuii LENbIX BBIPAXKEHUN I pELIEHUS
LIMPOKOT0 Kpyra 3ajad.

I'naBa 6.
Cucrembl
JMHEHHbIX
YpPaBHeHHUM
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Cucrema ypaBHeHuil. Pemienue cucremsl IByX
JIMHEWHBIX YpaBHEHUH C JBYMs IMEPEMEHHBIMU H
€ro reoMeTpUuYecKas HWHTeplperanus. Pemienue
TEKCTOBBIX 3a/1a4 METOJOM COCTAaBJICHUS CHCTEM
YPaBHEHHH.

OcHosHas yenb — O3HAKOMUTH YYAIIUXCS CO
CIOCOOOM peIlIeHHsI CHCTEM JIMHEHHBIX YpaBHEHU
C JByMSl TEepEeMEHHBIMH, BBIPAOOTaTh YMEHHUE
pelaTh CUCTEMbl YPAaBHEHUI U IPUMEHATH UX IPU
pEeLIeHUH TEKCTOBBIX 3a1a4.

N3yueHne cucteM ypaBHEHUN pacCIpenesieTcs
Mexay kKypcamu 7 m 9 wiaccoB. B 7 kiacce
BBOJUTCS TOHSATUE CUCTEMBlI U PACCMATPUBAIOTCS
CHUCTEMBbI JINHEHHBIX YPAaBHEHUM.

W3noxxeHne HauMHAETCs C BBEJICHUS IMOHITHS
«JIMHEITHOE ypaBHEHHUE C ABYMs IEpEMEHHBIMIY. B
CUCTEMY YIPaXXHEHUM BKJIIOYAIOTCS HECIIOXKHbIE
3a/IaHMsI HAa pEUICHUE JIMHEMHBIX YpPAaBHEHWH C
JBYMsI IEPEMEHHBIMU B LENIBIX YUCIIAX.

dopmHpyeTcs  yMEHUE  CTPOUTHh  Trpaduk
ypaBHeHus a + by = ¢, rne a# 0 wim b # 0, npu
pasNUYHBIX 3HAaYeHUsAX @, b, c¢. Bpenenwue
rpapuueckux  oOpa3oB  JaeT  BO3MOKHOCTh
HarJIsiTHO MCCIIEA0BATh BOIIPOC O YHUCIIE PEIICHUN
CUCTEMBI JBYX JIMHEHHBIX YpPAaBHEHUH C JBYyMs
MIEPEMEHHBIMH.

OcHOBHOE MeCTO B JaHHOM TEME 3aHHUMAaET
U3y4YEHHE aJIrOPUTMOB PpELICHUS CHCTEM JABYX
JUHENHBIX YpPaBHEHUH C JABYMs I[EPEMEHHBIMU
CIIOCOOOM MOJICTAHOBKH WM CIIOCOOOM CJIOKEHHUS.
BBeneHne  cucTteM  MO3BOJISIET  3HAUYMUTEIBHO




pacIIMpUTh KPYr TEKCTOBBIX 3ajad, PEIIaeMbIX C
oMoIlbl0  ammapata aureOpsl.  IIpumeHeHune
CUCTEM YNPOLIACT IPOLECC IMEPEBOJA JaHHBIX
3aJ1a4¥ ¢ OOBIYHOTO SI3bIKA Ha SI3bIK YPaBHEHUII.

PedaexcuBHasn
¢a3za (uTrorosoe
NMOBTOpPEHHE,
AEMOHCTPaLUs
JIUYHBIX
JMOCTHKEHU M)
Hrorosoe
MTOBTOPEHHE
Oo01ee KoJ1-BO
4acoB
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[Iponopiumu. 244,
Pemenue ypaBHeHUH. Ypok Ne237,
1 DPpP 0000111ar011IeETO 240,241
MIOBTOPCHHUS OCTaBIIINE
cs1 OYKBHI,
15
®a3a NOCTAHOBKH U
pelieHnsi CHCTEMbI
Y4E€OHBIX 3324
['nmasa 1.
Bruipakenus.
To:xknecrna.
YpaBHeHus.
§ 1. Boipa:xxeHust 5 BbInoJIHATH 371eMEHTapH




bl 3HAKOBO-
CHMBOJIHYECKHE
JIEUCTBUS: IPUMEHATH Oy
KBBI 1151 0003HAYEHUS
yuce, I 3aicu 00X
YTBEPKICHHI; COCTABJISAT
b OyKBEHHBIEC BBIPAKEHUS
0 YCJIOBUSIM, 33/IaHHBIM
CJIOBECHO, PUCYHKOM WIIH
YEPTEIKOM; MMPe0dPa3oBbI
BaTh alreOpandeckue
CYMMBI U

MPOU3BEICHUS (BBIMOJIHS
Th MPUBEICHUE MOJOOHBIX
CJaraeMblix, pacKpbITUe
CKOOOK, yMpOIIeHHE
MIPOU3BENICHUH).
BbIuMcasiTh 9HCIOBOE
3HaueHne OyKBEHHOTO
BBIpAKEHUS; HAXOAUTH 00
JaCTh TOMYCTUMBIX
3HAYECHUN ITIEPEMEHHBIX B
BBIPKCHUH.
Pacno3HaBaTh JTUHCHHEIC
YpaBHEHHS.

PemaTthb 1uHCHHEIC
YpaBHEHHS.

PemaTh TEKCTOBEIC
3a/1auy anredpanvdecKum
CIoco0oM: ePeXOaUTh OT
CJIOBECHOU
(hOpMYITUPOBKHU YCIOBHS
3a/1auy K anredbpandeckon
MOJICIIU ITyTEM
COCTaBJICHUS ypaBHEHUS;
peniaTh COCTaBJICHHOE
ypaBHEHUE; HHTEPNPETHP
0BaTh PE3yJIbTarT.
N3BaexkaTh nHGOPMAIIHIO
13 TaOJIHI] U

JiarpaMm, BbIMOJIHSATH B
BIYUCIICHUS 110
TaOJIMYHBIM

JaHHbIM. OnpenessiTh 10
JuarpaMmam HauOOJIbIITHE
Y HaMCHBIIIHE

JIaHHbIE, CPABHUBATDH BEJ
WYHUHBI.

IpeacraBasaTs nuapopma
LHMIO B BHE TaOJIHII,
CTOJIOYATBIX M KPYTOBBIX
Juarpamm, B TOM YHUCJIE C
MTOMOIIIBIO KOMITBIOTEPHBIX
porpamm.

IIpuBOAUTH OIPUMEPHI




YHCIIOBBIX JIAHHBIX (IIEHA,
POCT, BpeMsl Ha JIOpOTy U
T. 1.), HAXOAUTb CPEIHEE
apupMeTnIecKoe, pazMax
YHCIIOBBIX HAOOPOB.
IIpuBoaANTH conepKaTeNb
HBIE IPUMEPHI
WCTIOJIB30BaHUS CPETHUX
JUTSL OTUCAHMSI TAHHBIX
(YpoBEHb BO/bI B
BOJIOEME, CIIOPTUBHBIE
[OKa3aTeNHu, ONpeesieHue
TPaHUIl KTUMATHUYECKHUX
30H).

1.1. Uucnossie VYpok ocBoeHMs .1 Ne3,
o P p y Sp,e.u, 10,
BBIPKEHUS HOBBIX 3HAHHI 13
Ypok m.2
.2. Beipaxenus ¢ O03HAKOMJICHUS C Ne21,24a,
oP
MepEeMEHHBIMU HOBBIM 0, 25,30
MaTepHaJIoM
11.2. Beipaxxenus ¢ YPpoK 3aKkperuieHus 1.2 Ne28,
MIePEMECHHBIMHU 3HAHUH 42,44, 46
Ypok Koppekiuu .3 No48,
n.3. CpaBHeHUE CP 3HAHUN U 53, 58,
3HAYECHUN BBIPAXKECHUN OTKPBITHS HOBOT'O 214
3HAHMUSI
§
2. Ilpeobdpa3zoBanue
BbIpasKeHHU
m.4. CBoiicTBa VDOK OCBOCHIS m4 Ne 72,
nefcTBHUi Hax oPpP p N 73,78, 80
HOBBIX 3HAHUI
qrCIaMu
n.5. ToxxnmecTsa. VYpok 1.5 Ne90,
ToxxaecTBeHHBIE 03HAKOMJICHHS C 93,97,
npeoOpa3oBaHUs HOBBIM 1026,
BBIPAKEHUN MaTepHaIoM
.5. Toxnecrtna. .5 Ne79
. Ypok 06001IeHus 1 ’
ToxaecTBEeHHBIE CHCTEMATH3ALIIL 102a,r,
npeoOpazoBaHus . I 1076, 231
. 3HaHUI
BBIPKEHUN
Konmponwvnasa Konmpon
paooma Ne I no VoK NDoGeDKU I bHble
meae kP op enmIt) 31!(5!”12 gonpocs!
K Bwipasicenun u “ c.16, 25
moxcoecmea>>
AHann3 KOHTPOJIBHOM 31-
P Ypok koppekuuu 2,Ne207,
pabotsl. Perenne .
A 3HAHUU 213B,1,
it 223, 230
§ 3. YpaBHenns ¢
O/{HOI IepeMeHHOMH
1.6. YpaBHEHHE U €TO OP YPOK OTKpBITHS .6 Ne
KOpHH HOBOTO 3HAHHUS 113, 118,




122, 125

m.7
n.7. JIunetiHoe Nel293.x,
N Ypok ocBoeHUs
ypaBHEHUE C OJHOU N M, 130a-
. HOBBIX 3HAHUH
MEPEMEHHOMN r,132a,r,
142
n.7. JlunenHnoe .7
o . KoMOunmpoBaHHbIH Nel1320,8,
YpaBHEHUE C OJHOU M/
HepeMEHHOI YPOK 133a,B,
P 137, 244
Ypok .8 Nel48,
n.8. Pemenue 3amau ¢ OP 03HAaKOMJICHHS C 150, 153,
ITOMOIIIBI0 YPaBHEHUI HOBBIM 156
MaTepUaIoM
Ypok .8 Nel45,
1.8. Pemenue 3anau ¢ (opmmpoBanus 151, 158,
o IIPUMEHEHUS 165
MTOMOIIIbIO YpaBHEHUH . .
3HAHUW YMEHHH 1
HaBBIKOB
n.8. Pemenue 3amau ¢ KomOunnpoBaHHbI#I m.8 Nel159-
o Cp
TIOMOIIBIO YPaBHEHHUIT YPOK 161, 163
§
4. CraTucTnyeckue
XapaKTePUCTUKHU
11.9. Cpennee VDOK OTKDEITHS 1.9 Nel69,
apudMeTuIecKoe, p p 172, 174,
HOBOTO 3HAHMS
pa3sMax, MoJja. 175
1.9. Cpennee VoK 3aKDEIUICHIS m.9 Nel77,
apudmernyeckoe, p N p 179, 182,
3HAaHUU
pa3sMax, MoJa. 183
m10
1.10. Mepuana kax Ypok ocBoeHUS Nel87,
CTaTUCTUYECKas .
HOBBIX 3HAHHI 191, 193,
XapaKTepUCTHKA
195
m.10
n.10. Menuana xak Ypok 06001IeHus 1 No189
aparepucritca ot 190, 194,
parrep 248
Konmponvnasa Konmpon
paooma Ne 2 no KP Ypok nposepku u bHble
meme OUEHKU 3HAHUU eonpocol
KL Y¥Ypasunenus> c.35, 46
AHanu3 KOHTPOJILHON §3-4, n.11
paboTHI. YPpok KoppeKIuu Nel98,
n.11. ®opmyns (M3 3HaHUU U 200, 202,
pyopuku «/[ns mex, OTKPBITUS HOBOT'O 204
KMo Xouem 3Hamb 3HAHUS
Oonbuey)
I'naBa 2.
OyHKIUU

§ 5. Oynkumnu u ux
rpaguxn

Beruucagars 3HaYeHUS
byHKIHH, 3a1aHHBIX
dhopmynamu (Ipu




HEOO0XOIMMOCTH MCIOJIb3
0BaTh KAJIbKYJISITOP); COCT
ABJIATEH TaOJIUIIBI
3HaYeHUHN QyHKINH.
CTpouTsh 10 TOUKaM
rpaduxu

¢bysakuii. OnuceIBaThH CB
oiicTBa pyHKIMHU Ha
OCHOBE €€ TpapuuecKoro
NpeCTaBIICHUS.
MopaenupoBaTthb peaibHbI
€ 3aBHCHMOCTH
bopmynamu u
rpadpukamu. Yurarthb rpad
WKU peabHBIX
3aBUCUMOCTEHN.
Hcnoab3oBath GyHKIIMO
HAJTBHYIO CHMBOJIMKY JUIS
3aMucu pazHOOOpa3HbBIX
(akTOB, CBSI3aHHBIX C
paccMaTpuBaeMbIMH
GyHKIUSIMU, oOoraras
OTIBIT BBITOJTHEHUS
3HAKOBO-CHMBOJUYCCKUX
nericteuil. CTpOUTH peue
BBIC KOHCTPYKITHH C
HCIIOJIb30BaHNEM
(GyHKIMOHATILHOU
TEPMHUHOJIOTHH.
Hcnoab30BaTh KOMIIBIOTE
pHBIE TPOTPAMMBI IS
MOCTPOCHUS TPaPUKOB
GyHKIMHA, 1151
UCCIIEIOBAHMS TTOJIOKEHHS
Ha KOOPJAUHATHOM
TUIOCKOCTH TpauKoOB
GbyHKIMI B 3aBUCUMOCTH
OT 3HAYCHUHN

K03 PHUITUEHTOB,
BXOJISAIINX B (hOpMYITy.
Pacno3naBathb BubI
M3Yy4aeMBbIX

¢bynkumii. [Toka3pIBaTHCX
€MaTHYECKH TOJIOKCHHE
Ha KOOPJIMHATHOM
TUIOCKOCTH TpauKoOB

GyHKIHA.

Ypok m12
m.12. Yrto Takoe 03HAaKOMJICHHS C No259,
byHKIMSA HOBBIM 262,
MaTepHaJIoM 264,265
m13
EHL?IGE;EIEI);?;;I;H YPOK OTKpBITUS Ne268,
HOBOT'O 3HAHHUSI 277,279,

o gopmyne

281




n.13. Beruncinenue

n.13

sHaucHMit QyHKIHH Ypok 3aKpeTlIeH Ne270,
10 popMyIIe 3HaHUH 274,275,
282
m.14
m.14. I'padux OP Ypok ocBOCHHMs Ne286,
byHKIIN HOBBIX 3HAaHUU 289, 292,
294a,0
m14
m.14. I'padux MIT KomOunnpoBaHHBIT J\%?z
byHKIIHN YPOK 20451,
351
§ 6. JInuneiinan
byHKIUSA
m.15. ITpsmas YpoK .15 No
HIPOTIOPIHOHATBHOCTH 03HAKOMJICHHS C 300a,B,1,
i ee rpaduK HOBBIM 302, 304,
MaTepUaIoM 307
m.15
Ei)losﬁ(gijlhéil;bHOCTb M KomOunmnpoBaHHBIT Ne308,
i e rpadhuk YPOK 309, 312,
367
m.16
m.16. JIuneiinas Ypok OTKpbITUS No318,
OP
byHKIMA U ee TpaduK HOBOT'O 3HAHHUS 3196,x,
326, 359
1.16. Tnneiinas Ypoxk 060061IeHHs 1 m.16
(yHKIIS 1 ce rpadmK CI/ICTeI\:IaTI/BauI/H/I Ne320,327
3HAHUN , 332,336
Konmponvnas Konmpon
paooma Ne 3 no KP Ypox npoeepxu u bHblE
meme OUEHKU 3HAHUU 60onpocol
L Dyukuuu>> c.69, 83
AHanu3 KOHTPOJIbHOMN §5-6, m.17
paboThL. Ne341a,
n.17. 3aganue v 3420, 344,
byHKIAH POX KOPpeiiii 346
HECKOJIbKUMU SHAMHH 1
(bopmynamu (M3 OTKPBITHSL HOBOT'O
3HAHUS
pyopuxu «/[ns mex,
KMo Xouem 3Hamb
bonvuLey)
['naBa 3.
Cremnenn ¢
HATypaJTbHBIM
MOKa3aTeJieM

§ 7. Crenens u ee
CBOliCTBa

OnuceIBaTh MHOXECTBO
LIEJTBIX YHCEII, MHOJKECTBO
palMOHANIbHBIX YHCEIl,
COOTHOIIIECHUE MEXKTY
STHMHU MHOKECTBAMHU.
CpaBHMBATDH U YIIOPSII0Y
HBAaTh PALIMOHAJIbHbIE




41CJIa, BBIIOJIHATh
BBIUHCIICHUS C
palnoHaIbHBIMU
YHUCJIaMU, BBIYMCJIATH 3Ha
YEHMsI CTENIEHEN C LEIbIM
ITOKa3aTeJeM.
®opmyIMpoOBaTh OIpee
JIEHUE KBaJPAaTHOTO KOPHS
u3

yucia. Ucnmoab3oBaTh rp
aduk pyHKIUU

y = x? 118 HaXOXKIEHUSI
KBaJIpaTHBIX

KOpHEW. BbIuucasaThb Tou
HbI€ U IPUOIMKEHHbIE
3HAYEHHUsI KOPHEW,
UCIIOJIB3YS IIPH
HE00X0JUMOCTH
KaJIbKYJISITOP; POBOJIUTH
OLICHKY KBaJpaTHBIX
KOpHEM.
®opmyMpoOBaTh ONpee
JIEHUE KOPHS TPeThe
CTENEHH; HAXOIUTh
3HA4YEHUs KyOn4eCcKUx
KOpHEH

11.18. Onpenenenune .18 Ne
CTEIICHHU C Ypok ocBoeHuUs 377, 382,
OP N
HATypaJTbHBIM HOBBIX 3HAHUI 387,391a
IOKa3aTelIeM
Ypok n.19
m.19. YMHOXEeHUE U (bopmmpoBaus 1 Ne406,
o MIPUMEHEHUSA 409, 411,
JICTICHHE CTenete 3HAHUU YMEHUH U 415, 422
HaBEIKOB
n.20. Bo3senenue B Ypok n.20
CTCIICHD O3HAKOMJICHUS C Ne426,
MPOU3BEJCHUS U HOBBIM 429,433,
CTENEHHU MaTepHaJIOM 439
m.20. Bo3Benenue B m.20
CTEIIEHb Kom6unupoBaHHbIii Ned41,
MA
IIPOU3BELICHUS U YPOK 443,
CTEIEHH 449,453
§ 8. OnHo41eHbI
m21 Ne
n.21. OnHOYJIEH U ero YPOK OTKpBITHUS 457, 460,
CTaHAApTHBIN BUJ HOBOTO 3HAHUS 462, 454
m.22. YMHOXKEHUE m22
OJTHOYJICHOB. OP Ypok ocBoeHUs Ne466,469
BosBenenue HOBBIX 3HAHHUH , 474, 477
OJIHOYJICHA B CTCIICHb
m.22. YMHOXECHHE m.22
OJIHOWJICHOB. MJT KomOunupoBaHHbII Ned72,
Bo3Benenue YPOK 475, 478,
OJHOYJIEHA B CTENEHD 483




_ Ypok m.23
2522 yqiy;KEP;;I(y - 03HAKOMJIEHHS C Ne486,
rpadku HOBBIM 491, 4940,
MaTepHaJIOM 497
m.23
n523. (DYHSKI_II/II/I y= Ypok 06001IeHNST 1 Ne4$9,
X° Uy =X U UX CHUCTEMaTH3aIu1
Fpa(i)}II/IKI/I 3HAHUI ! 492, 496a,
499
Konmponvnasn Konmpon
paooma Ne 4 no bHble
meme Ypox npoeepxu u eonpocul
KP -
K Cmenenw c OUECHKU 3HAHUTL c.108, 118
HAmMypaIbHbIM
nokazamenem>>
AHaJIN3 KOHTPOJIbHOU §7-8, m.24
paboTel. O MPOCTHIX U Ypok KoppeKIuu Ne5046,
COCTaBHBIX UHCJIaX 3HAHUN U 5050, 508,
(M3 pyopuku «/[ns OTKPBITHS HOBOT'O 513
mex, Kmo xouem 3HAHUS
3HAMb 00JIbULEY)
['naBa 4.
MHoro4yieHsl
DopMyJIHPOBATD,
3aNuChIBATH B
CUMBOJIMYECKOM popme
1 000CHOBBIBATH CBOWCTB
a CTETEeHU C HaTypaJbHBIM
MoKaszaTesieM; NPUMEHSITh
CBOICTBa CTENEHU IS
npeoOpa3oBaHUs
BBIPAXKECHUI 1
BBIYMCIICHH.
BeInoJHATE OeiicTBUA C
MHOTO4YJICHAMHU.
§9. Cymmau BbInoJaHATH pa3iokeHue
Pa3HOCTH MHOTO4YWICHOB Ha
MHOT'04JICHOB MHOKUTEJH.
Pacno3naBarsb KBajipaTH
13171
TPEXUJIEH, BHIACHATH BO3
MO>KHOCTH pa3jIoKEeHUs Ha
MHOKHUTENH, MPeACTABJIA
Th KBa/IpaTHBINA TpEeXuJieH
B BH/JIE€ IPOU3BEICHUS
JIMHEWHBIX MHOXKHUTEJEH.
IIpuMeHATH pa3InuHbIC
($hopMBI CAMOKOHTPOJIA
MIPH BBITIOTHEHUHT
npeoOpa30BaHUIA.
m.25
1.25. MHorousIeH u YPpok OTKpbITUS No569,
€ro CTaHJapTHBINA BUJT HOBOT'O 3HAHUS 571,572,

583




1n.26. CiioxeHue u

n.26

BLIAITAHNE OP Ypok ocBoCHHS Ne586,
HOBBIX 3HAHUU 588, 589,
MHOTOYJICHOB
592
m.26
1.26. Crroxenne n Kom6unmnpoBaHHbIii Ne596,
BBIYUTAHUE M/
MHOTOYJICHOB M >98, 603,
605a,0,1,¢
§ 10. I1pousBenenne
OHOYJIEHA H
MHOI04JIeHa
.27. YMHOXEHUE YPpoK .27 Ne
OIHOMICHA Ha OP 03HAaKOMJICHHS C 617,619,
! HOBBIM 623, 624
MHOTOYJIEH
MaTepHaIOM
Ypok m.27
.27. YMHOXEHUE (dhopmupoBaHus U Ne628,
OJHOYJICHA Ha IIPUMEHEHUS 632, 634,
MHOT'OWIEH 3HaHUU YMEHUHN U 642
HABBIKOB
.27. YMHOXEHUE K OMGHHIDOBAHHLL m.27
OJHOYJICHA Ha MJ1 oK p Ne631,635
MHOTOYJICH yP , 636, 643
n.28. BolHeceHue m.28
0011ero MHOXHUTEISI P YPOK OTKpbITUS Ne656,
HOBOT'O 3HAHUS 658, 660,
3a CKOOKHU
662
m.28
n.28. BeiHecenue Ypok 060011eHus u No667
00IIero MHOXKHTENS CUCTeMaTHU3allH N
3a CKOOKH 3HAHUH 669, 670,
754a,0,11
Konmponwvnaa Konmpon
paooma Ne 5 no bHbLE
meme eéonpocul
KCymma u KP Ypox npoeepxu u c.134, 145
pazHocmup OYeHKU 3HAHUTL
MHO204]1€H08.
Mmuozounent u
00HOUJICHBL>>
§9-10
AHanu3 KOHTPOJIbHOU VoK KODDCKLUMH Ne741,
pabotsl. Perenune POX KOPpeiil 743,
3HaHUU
3ajaq 7458,1,
762
§ 11. TllpousBenenue
MHOT04JICHOB
11.29. YMHOXKEeHUe VDOK OCBOCHIS .29 Ne
MHOro4JIeHa Ha P HCI;BHX - 678, 681,
MHOTOYJICH 684, 706
1.29. YMHOXEeHUE .29
MHOTOMWICH Ha Yok 3akperieHus Ne679,
MHOTOWICH 3HAHUI 687, 695,
705
11.29. YMHOXKEHUE M/ KomOunnpoBaHHBII .29




MHOI'O4JICHA Ha

Ne691,

YPOK 698, 701,
MHOTOUJICH 703
1.30. Paznoxxenue Vpok m.30
MHOro4JIeHa Ha Ne710,
MHOKHUTEIIN oPpP O3HAKOMJICHHA € 712,714,
HOBBIM
criocobom 715
MaTepuaioM
TPYIITAPOBKH
m.30. Paznoxenue m.30
MHOTOYJIEHA Ha Ypok 0600611eHus 1 Ne717,
MHOKHUTEIIN CHCTEMAaTHU3aILUN 720, 786,
crocooom 3HaHUIN 793
IPYIIHPOBKH
Konmpon
Konmponvnasn bHble
paooma Ne 6 no Vi 60onpocwl
meme KP pox nposep Kuvu c.152,
KIlpouszeeoenue Onetixn suarnuu Keaopam
MHO20UIEH06>> bl U Kyobl
yucen
AHaJN3 KOHTPOJIbHOU §11, m.31
paboThI. v Ne725,
.31, Jlenenue ¢ POX KOPPEKIIH 730,733,
octatkoMm. (M3 SHAMHI 1 781
P T mex OTKPBITHUS HOBOT'O
PYOPURI € ’ 3HAHUS
KMo xouem 3Hambp
bonbuey)
I'maBa 5.
DopmyJibl
COKpAIIIEHHOT'O
YMHOKCHHS
BbINOJHATH I€HCTBUSA C
MHOTOYJICHAMH.
BeiBoauTh hopMyIIbI
COKpAIICHHOTO
YMHOKEHUS, MPUMEHSITh
UX B IPeoOpa3oBaHUAX
BBIPAXKCHUN U
BBIYUCIICHHSIX.
BoInoHATH pa3nokeHune
MHOTOYJICHOB Ha
§ 12. KBaapar MHOUTEIH.
CYMMBbI U KBaJIpaT Pacno3naBaTthb KBajipaTH
pa3HocTH bIN
TpEX4JieH, BHISICHATH BO3
MOKHOCTbH Pa3JIOKEHHS Ha
MHOXHUTEIH, MPeACTABJIA
Th KBaJPaTHBIA TPEXUJICH
B BH/JIC ITPOU3BEICHUS
JIMHEWHBIX MHOXKHUTEJICH.
IlpuMeHSITH pa3IMIHbBIC
(bOpMBI CAMOKOHTPOJIS
P BBITIOJTHEHUH
npeoOpa3zoBaHUM
11.32. Bo3BejeHue B OP YPpOK OTKPBITHUS .32




KBaJ[paT U B KyO

Ne800,

CYMMBI U PA3HOCTH HOBOT'O 3HAHUS 804, 806,
JIBYX BBIpaKCHUN 832
n.32. Bo3Benenue B YpOK .32
KBAbaT i B K6 (dhopmMupoBaHUS U Ne809,
P y MIPUMEHEHUS 812, 816,
CYMMBI U PA3HOCTH . .
. 3HAHUW YMEHUH U 820
JIBYX BBIPAKCHHIMA
HaBBIKOB
n.33. Paznoxenue Ha n.33
MHOKHUTEIIH C VDOK OCBOCHIS No834,
MOMOIIBIO (OPMYTT p . 836, 838,
HOBBIX 3HAHUI
KBaJpaTa CyMMBbI U 852
KBaJpaTa pa3HOCTU
n.33. Pa3noxenue Ha .33
MHOKHATEITH C VDoK 3aKDeIUICHIS Ne839,
MOMOIIIBIO hOopMYyIT SHpaHHﬁ p 8400,8,
KBaJpaTa CyMMBI U 843, 845
KBaJIpaTa pa3HOCTH
.33. Pa3noxenue Ha m.33
MHOMHTCEIH © KomOuHMpOoBaHHbIH Neg4é,
OMOIITBIO (hOPMYT CP p 847, 851,
YpPOK
KBaJipaTa CyMMBbI U 968
KBaJIpaTa pa3HOCTH
§ 13. Pa3nocthb
kBajaparoB. Cymma
H Pa3HOCTh KY0OB
11.34. YMHOXEHHE Ypok .34
Pa3HOCTH JABYX 03HAKOMJICHHUS C Ne855,
. oP
BBIPAXXEHUI HAa UX HOBBIM 857, 861,
CYMMY MaTEePHUaAIOM 863
Voo n.34
n.34. YMHOXeHUE (pg O Ne865,
pa3HOCTH JBYX PMHP 869a,0,%,3
N NpPUMEHEHUs
BBIPOKEHUHN HA UX . . ,
3HAHUW YMECHHH 1
CyMMY HABLIKOR 873a,0,%,3
, 876
m.35
Hii'o}c):;ﬂl?:;eHg:OB YPOK OTKPBITHSA No8816,1,e
P AP HOBOT'O 3HAHUS , 884, 886,
Ha MHOXUTEIN
888
n.35. Pa3noxenue . .33
A3HOCTH KBAIDATOR M KomOuanpoBaHHBIH Nog891,
p P YPOK 893, 895,
HA MHOXXUTEIN
897
Ypok ocBoeHHs m.36
m.36. Paznnoxxenue Ha HOBBIX 3HAHUI, Ne906,
MHOXHUTEIH CYMMBI 00001ICHHS U 908, 911,
pa3HOCTH KyOOB CUCTEMaTU3aLUU 914
3HAHUMU
Koumponvnasn Koumpon
paooma Ne 7 no V) bHblE
meme KP p 0’;”:1’ OZBIL K”v” 80npocwl
KL Dopmynwt OHeRKh snanuu c.172, 182

COKPAU{€HHO020




YMHOIICEHUA>>

. §12-13
AHann3 KOHTPOJIbHOMN
AGoTLL. Pelllenme Ypoxk koppeKkuu Ne917,
o 3HaHuii 971, 981,
s 986
§
14. TlpeoGpa3oBanue
1eJIBIX BhIpaKeHHit
n.37. Ypok .37
[IpeobpazoBanue O3HAKOMJICHHUS C Ne921-
oP
LIEJIOTO BBIPAYKEHUS B HOBBIM 923,931
MHOTOUJICH MaTepHaJIOM
Ypok n.37
m.37.
peoGpasoBae dhopmupoBaHUs 1 Ne926,
peoop NPUMEHEHUS 928, 930,
L[EJIOT0 BBIPAXKEHUS B . .
3HaHUU YMEHUHN U 932
MHOTOUJICH
HABBIKOB
n.38. [Ipumenenue m.38
Pa3NIUYHBIX CIOCOOOB YPOK OTKpBITUS Ne936,
oP
JUISL Pa3yIOKEHUs Ha HOBOT'O 3HAHUS 938, 939,
MHOKHTEJIH 942
n.38. [Ipumenenue m.38
Pa3IMYHBIX CIIOCOOOB YpOK 00o0menus u Ne945,
CUCTeMAaTHU3AINH
JUISL pa3yIOKEHUs Ha . 947, 950,
3HAHUI
MHOXHUTEJIH 954
Koumponvnasn Konmpon
paooma Ne 8 no bHble
meme KP Ypox npoeepxu u 6onpocul
<KIlpeobpaszosanue OYeHKU 3HAHUTL c.190,
uenblx Nol024
B8LIPANCCHUTL D>
AHann3 KOHTPOJIbHOMN §14, n.39
pabotbl. Bo3Benenue YPpok KoppeKuu Ne959,
JIBY4JICHA B CTETICHb 3HAHUH WU 961, 963,
(M3 pyopuru «/{ns OTKPBITHSI HOBOT'O 1017

mex, Kmo xoyem
3HAMb OOIbULEY)

3HaHUA

I'maBa 6.
CucTeMbl JIMHEUHBIX
YpPaBHEHUU

§ 15. JInneiinbie
YPaBHEHHS C IBYMSI
nepeMeHHBIMHU U UX
CHCTEMBI

Onpenenasitb, ABISETCS
JIY TIapa Yrcesl peleHueM
JTAaHHOT'O YPABHEHHS C
JIBYMS

MEPEMEHHBIMU;, IPUBOAUT
b [IPUMEPHI PELICHUS
YpPaBHEHUU C JIBYMsI
MePEMEHHBIMHU.

Pemath 3amaun,
anredpandeckoil MOIETIbIO
KOTOPBIX SIBJISIETCS
YpaBHEHUE C ABYMSI




MEPEMEHHBIMU; HAXOAUTH
LIETIBIC PEIICHUS ITyTEM
nepedopa.

Pemarn cucteMsl AByX
ypaBHEHUH C ABYMs
MepEMEHHBIMH,
YKa3aHHBIE B COJIEP>KaHUH.
Pemarb TekcTOBBIE
3aa4u aaredpanyecKum
CIIoco0oM:

MEePEXOUTH OT CIOBECHOM
(GhOpPMYITUPOBKHU yCIOBHS
3aJa4M K anreOpandeckoi
MOJICIIU ITyTEM
COCTaBJICHUS] CUCTEMBI
YpaBHEHUH; peliaTh COCT
aBJICHHYIO CUCTEMY
YPaBHEHUM;
MHTEPIPETUPOBATH
pe3yibTar.

CrpouTthb rpaduku
YpPaBHEHUH C IBYMsI
nepemeHHbIMU. KoHCTpYH
POBAThb SKBUBAJICHTHBIE
peUeBbI€ BBICKA3bIBAHUS C
HCIIOJIb30BAaHUEM
anredpanvyeckoro u
F€OMETPUUYECKOTO SI3bIKOB.
Pemars 1 uccaenoBarsb y
PaBHEHHUS U CUCTEMBI
YpaBHEHUI Ha OCHOBE

(yHKIIMOHATBEHO-
rpaguIecKux
MPECTaBICHUI
ypaBHECHHUI
n.40
1n.40. JIunetiHoe Nel1028,
Ypok ocBoeHUs
YpaBHEHUE C IBYMs O] N 1031,
HOBBIX 3HaHHHI
[IEPEMEHHBIMU 1033,
1038
n.41
H.41.Urpa(1)I/IK Ypok Nol043,
JIMHESHHOTO O3HAKOMIJICHHS C 1044
YpaBHEHHUS C ABYMS HOBBIM 104 6.
nepeMEHHBIMHU MaTepuaioM 1052
m.41
mal. | paduc Nel049,
alfHe:I)I/I;{) C JIByMS 1054,
ilé eMeHHBIME g 1055,
P 1067
1m.42. CucteMsl N;Tl.g;
JIMHEWHBIX YpaBHECHUHN Ypok OTKpbITHS 1 6 60 6’
C ABYMsl HOBOTO 3HAHUS 1062a,8.1,
epeMEHHBIMHU

1066




n.42. CucteMbl

n.42

JINHEVHBIX YPaBHECHUHN KoMOuHMpOBaHHBIIH Nel061,
¢ TByMsI M/ YPOK 10626,1,¢,
IIEPEMEHHBIMA 1065,
1080
§ 16. Pemienue
CHCTEeM JIHHENHBIX
ypaBHeHUI
m.43 Ne
1068
m43. Cn K OCBOCHUSI ’
HO,E?CTSH(())](;I(()S P Z(I))J:)HXO;:HESIHIZ 1070,
1072,
1074
m.43
Nel076,
1079,
1168a,0
m.44
YpoK Nel082,
m.44. Croco6 03HAKOMJICHHUS C
CIIOKEHHS HOBBIM 1084a-p,
MaTepuaioM 1083,
1092
m.44
m.44. Crioco0 M KomOunupoBaHHbI#I ir\f()gglz(t)jii
CIIOYKEHUS YpOK 10954.6,
1097
m.45
gﬁgﬁgiﬁf:g;jfg;q OP YPOK OTKpbITHSA Nel099,11
HOBOT'O 3HAHUS 01, 1103,
ypaBHEHUS 1125
Ypok m.45
m.45. Pemenue 3amau (dhopMupoBaHHs U Nel108,
C IIOMOIIBIO CUCTEM MIPUMEHEHUS 1112,
YpaBHEHUSA 3HAHU YMEHUH U 1118,
HaBBIKOB 1124
m.45
n.45. Peenue 3anau Ypok 0600611eHus 1 Nel107,11
C IOMOILBIO CUCTEM CUCTEMaTHu3aluu 71,
ypaBHEHUSA 3HaAHUHN 11728,1,
11736
Konmponvnasn Konmpon
paooma Ne 9 no bHble
meme Voo Nbosenku 1 eéonpocol
K Cucmemul KP p posep . c.211, 223
g OUEHKU 3HAHUIL
JIUHEIHbIX
YPABHEHUIl U ux
pewenHus>>
AHanu3 KOHTPOJILHON v §15-16,
paboTsl. JIuneiinbie POX KOPPEKIIH m.46
HEPABEHCTBA C ABYM SHAMHI 1 Nel130,
MEPEMEHHBIMH U UX OTKPBITILL HOBOTO 1132,
cucteMsl (M3 pyopuxu SHAtA 1134,




«/na mex, kmo xouem
3Hams OobLULEY)

1136

PedaexcuBnan ¢asa
(aToroBoe

NMOBTOpPEHHE,
JAeMOHCTpAaIUs
JIMYHBIX
JOCTHKEHHH)
Iloemopenue 6
3HaTh MaTepua,
M3Y4YEHHBIN B Kypce
MaTeMaTHKH 3a 7 KJIacc
YMeTb npUMEHSTH §5-6
Vpox MOJTy4YeHHbIC 3HAHUS Ha Ne360,
OyHKIUN 1 P o0o01aromiero ;I;i z:zlji%mqecxn 367,
MMOBTOPEHHUS 372a,B,
MBICJIUTh, OTCTAaUBATh 566
CBOIO TOYKY 3pPE€HHUA U
BBICJTYIIIMBATh MHECHUE
Ipyrux, pabotaTth B
KOMaHJIe.
§7-11
OOHOYJIEHEL. 1 OP nggmammero Ne560,
MHoOT04JIeHBI HOBTOpCHMU 751, 753,
765
Dopmyiibl Ypok y12-14
Ne980,
COKpAIIIEHHOTO 1 oPpP 00001Iaro111ero 982, 989,
YMHOXEHUS MOBTOPEHHUS 1098
§15-16
Cuctembl TUHEHHBIX YpoK Nel168-
ypaBHem 1 oP 0000111a0IIIEr0 e. 1170,
MMOBTOPEHHUS 1175,
1180
Koumponvnasn Vi He
paooma Ne 10 1 KP POK pOGEPKU U 3a0ano
OUeHKU 3HAHUIL
(umozoeas)
AHanu3 KOHTPOJIbHOU Ilpezenm
paboTsl. Pemenue 1 YpoK KOppeKii ayuu
3HaHUU
3a1a4
Ypok Ypok He
3AHUMAMENbHOTL 1 0000111ar011IETO 3a0amH0
Mamemamuku IOBTOPEHUS
Hroro yacos 102

**B TeueHune roaa BO3MOKHbI KOPPEKTUBbI TEMATHYIECCKOI0 IJIAHUPOBAHUSA, CBA3AHHbLIC C

00beKTUBHBIMH NpUYUHAMMA.
Onucanue MaTepuaIbLHO-TEXHUYECKOT0 o0ecnedeHusi 00pa3oBaTeJbHOr0 npouecca
Jluteparypa nis ydammxcst
1. Anrebpa. TecTsl [y mpoMeKyTouHOM atTectanuu. 7-8 kiacc. [lon penakiuein @.d.JIbicenko. PocTos-

Ha-/ony: Jlernon,2007

2. Anmuinoe I1.1. Anrebpa. Tectol. 7-9 xnaccel: YueOHO-meroa. nocobue. I1.M.AnteiHoB. — M.: [lpoda,

1997




3. Anmuinos [1.M. KonTpodbHbIE U 3a4€THBIE pa0doTHl 10 anredpe. 7 ki.: K yueOHuKy «Anredpa. YueOHUK
i 7 k. Iox pen. C.A.TenskoBckoro». — M.: U3narensctBo «Ok3amen», 2004
4. Anvxosa 3.H. IlpoBepounbple pabOTBI C dJEMEHTAMU TECTHpOBaHMs IO anredpe. 7 kmacc. — CapaTos:
«JInnen», 2001
5. I'onobopoowvko B.B., Epwosa A.Il. u np. Anredpa. ['eomerpusi: CaMOCTOATEIbHBIE M KOHTPOJIbHBIC
pabotsl B 7 kimacce. M.: Unekca, 2013 Makapseraes, FO. H. Anrebpa: yueObnuk s 7 kiacca
obmeobpazoBarenbHbIX yupexkaenuii / 0. H. Makapsrues, K. U. Hemkos, H. I'. Munmiok, C. b. CyBopoBa;
nox pen. C. A. TensikoBckoro. - M.: [Ipocsemienue, 2010.
6. 3sasuu, JI. M. lunaxktuyeckue Mmatepuaisl o anreope. 7 kinace / JI. U. 3BaBuy, JI. B. Ky3nenosa, C. b.
Cysoposa. - M.: IIpocsemienue, 2010.
7. 36aeuu JLHU., I[lnanounux JI.A. KOHTpoJbHBIE M TPOBEPOYHBIC pabOTBI TO anredpe. 7-9 KIL.:
MeTtoauueckoe mocodue. — M.: Ipoda, 2000
8. Usanos A.Il. Tectsl s cucTeMaru3anuy 3HaHUK 1Mo Marematuke (7 kiacc): YdeOHoe mocoOue. —
ITepms: U3a-Bo Ilepmckoro yn-ta, 2008
9. Jlesumac I'.I. Marematnueckue TUKTaHTHL. AyreOpa W Hadana aHanuza. 7-11 kmaccel. Jlupaktuyeckue
Matepuainsl. — M.: «Mnekcay, 2006
10. Makapwiues, FO. H. Anre6pa: yueOHuK /11 7 Ki1acca 001meoopa3oBaTenbHbIX yupexaennii / 0. H.
Makapsrues, K. M. Hemikos, H. I'. Munmiok, C. b. CyBoposa; non pea. C. A. TensikoBckoro. - M.:
[Ipocsemenue, 2013.
11. Maxapwviues FO.H., Munowx H.I". AnreGpa: D1eMeHTbl CTATUCTUKH U TEOPUHU BEepOSITHOCTEH. 7—9
kiaccel. M.: [Ipocsemenune, 2008.
12. Mepsnsax A.I"., Hononckuu B.b., Axup M.C. AnreGpanyeckuii TpeHaxép: [locobue i MKOIBLHUKOB U
abutypuenToB. — M.: Unekca, 2003

Jlureparypa s yauTest
OcHoBHast
1. Anre6pa. TecThl a1 mpomMexxyTodHOM arrectanmu. 7-8 kmacc. [lox pemakiueit @.dD.JIpicenko. PocTos-
Ha-Jlony: Jlernon,2007
2. Anmwvinos I1L.U. Anrebpa. Tectol. 7-9 xnaccel: YueOHO-meTon. mocodue. [1.U. AnteiHOB. — M.: [Ipoda,
1997
3. Anmuvinos I1.M. KonTponbHble U 3a4€THBIE pa0doThl 10 anredpe. 7 ki.: K yueOHuKy «Anredpa. YueOHUK
st 7 ki [ox pen. C.A.TensxoBckoro». — M.: U3parensctBo «Jk3amen», 2004
4. Anvxosa 3.H. IlpoBepouHplie pabOThl C 3JEMEHTAMU TECTHPOBaHMs IO anredpe. 7 kmacc. — CapaTos:
«JInnen», 2001
20. Apymwomnsan E.b., Bonoeuu M.bB., I'nasxkoe FO.A., Jlesumac ['.I. MaremaTuueckue AUKTAHTBI I 5-9
knaccoB: KH. s yuurens. — M.: IIpocsemenue, 1991
5. Acmonos A.I'. CUCTEMHO-IEATEILHOCTHBIN MOX0/T K pa3padOTKe CTaHAAPTOB HOBOTO MOKOJICHHS. M.:
Ilemaroruka, 2009.
6. bynanosa JI.M., [[yonuyun FO.Il., [obposa O.H. u Op. IlpoBepouHble 3aqaHus MO MaTEMaTHKE JIs
yuamuxcs 5-8 u 10 knaccoB cpeaneii mxodsl: [locodue misa yuutens.— M.:IIpocsemenue, 1992
7. Bypmucmposa T.A. Anrebpa: CoopHUK pabouux nporpamm. 7-9 knaccel. [locobue nms yaurenei
obmeoOpazoBarenbHbIX yupexaenuid. M.: [Ipocsemenue, 2011.
8. I'onobopoovko B.B., Epwosa A.I1. v np. Anrebpa. 'eometpusi: CaMOCTOSTEHHBIE U KOHTPOJIBHBIC
pabotsl B 7 kiacce. M.: Unekca, 2013.
9. yonuywin FO.11., Kponeays JI.B. Anredpa: Temarnueckue tecthl. 7 knacc. M.: IIpocsemenne, 2011.
10. [iomuna T.FO., Maxonuna A.A. Anrebpa: nopouHsle miaHsl o yueOnuky .H.MakapsraeBa. Bonrorpan,
HUznarennsctBo «Yuurtenaby. 2010
11. ’Koxoe B.H., Kpaiinesa JI.5. Ypoku anreOpsl B 7 knacce: Kuura s yunteneit. M.: [Ipocserienue,
2011.
12. 3sasuu JL.U., Ky3uneyosa JI.B., Cysoposa C.b. u np. Anrebpa: Jlugaktuueckue Matepuansl. 7 kiacc. M.:
[Ipocsemenue, 2013.
13. 36asuu JLU., [nanounux JI.A. KonTponbHble M NpoOBepouHble paboThl Mo anredpe. 7-9 KL
Meroandeckoe mocodue. — M.: JIpoda, 2000
14. Hsanos A.Il. TecThl s cUCTeMaTH3allMM 3HaHWUK 1o MareMatuke (7 kiacc): YueOHoe rmocobme. —
[Tepmb: U3a-Bo Ilepmckoro yn-ta, 2008



15. Kosanésa I'HU. Ypoku maremaTuku B 7 kinacce. Iloypounble miaHbl. — Bosrorpan, wu3maTenbcTBO
«bpatea ['punune, 2002

16. Konuenuus @enepanbHbIX TOCYAapCTBEHHBIX 00pa30BaTeNbHBIX CTAHIAPTOB 001Iero 00pa3oBaHus /
[Tox pen. A.M. Konnakosa, A.A. Ky3uenosa. M.: IIpocsemenune, 2008.

17. Jlesumac I'.I'. MatematnuecKkue AUKTaHTHI. AnreOpa W Havyama aHanuza. 7-11 kmaccel. Jlugaktuyeckue
Matepuaisl. — M.: «Mnekcay, 2006

18. Makapwiues, FO. H. Anre6pa: yueOHUK 111 7 Ki1acca 001meoopa3oBaTenbHbIX yupexaennii / 0. H.
Makaperues, K. M. Hemkos, H. I'. Munmiok, C. b. CyBoposa; non pea. C. A. TensikoBckoro. - M.:
[Ipocsemenue, 2013.

19. Maxapwiues FO.H., Munoiwx H.I"., Cysoposa C.b. I3ydenue anredpsi B 7-9 xiaccax: [locobue mis
yuutenei. M.: IIpocsenienue, 2011.

20. Maxapwiues FO.H., Munowx H.I'. Anre6pa: Di1eMeHTbl CTATUCTUKH U TEOPUU BEPOSTHOCTEN. 7—9
kiaccel. M.: [Ipocsemenune, 2008.

21. Maxapwiues FO.H., Munowx H.I'. u np. Anrebpa: YaeOHUK 111 7 Ki1acca o01ieo0pa3oBaTeIbHbIX
yupexaenuid. M.: IIpocsemenue, 2013.

22. Mapmuvuuosa JL.U. Anrebpa: KoHTponsHO-u3MepuTenbHbie MaTepuansl. 7 kiaacc. M.: BAKO, 2011.

23. Mepznsax A.I., Ilonouckuu B.F., Axup M.C. Anrebpandeckuii TpeHaxep: [locodue it MKOILHUKOB U
abutypuenrtos. — M.: Unexkca, 2003

24. Munowx H.I'. Anre6pa. Pabouune nporpammsl. [Ipeamernas nuaus yueonukos FO.H. MaxkaperaeBa u nip.
7-9 xnaccel. M.: IIpocsemenue, 2012.

25. Munorwx H.I'., llInvikosa U.C. Anrebpa: Pabouas Tetpanb. 7 kinacc. M.: [IpocBemenue, 2012.

26. HanimonanbHast oOpasoBarenbHast nHUIIMAaTUBA <KHaria HoBast mikona>>: [ DNeKTPOHHBIN JOKYMEHT].
Pexxum noctyna: http://mon.gov.ru/dok/akt/6591

27. IlocranoBieHue I’ maBHOro rocygapCcTBEHHOro canuTapHoro Bpada P® ot 29.12.2010 Ne

189« CaHUTapHOATUIEMUOJIOTHIECKHE TPEOOBAHMSI K YCIIOBUSM M OPTaHHU3AIlMN O0y4YEHUS B
obmieoOpazoBarenbHBIX yupexaeausx> (CanlluH 2.4.2.2621-10).

28. IIpuka3z MunuctepcTBa oOpasoBanus u Hayku P® ot 24.11.2011 Ne M/ 1552/03 «<Pexomenaanuuu mno
OCHAIIIEHUIO 00I11e00pa30BaTEIbHBIX YUPEKACHUN yUeOHBIM

1 y4eOHO-1a00paTopHBIM 000pyI0BaHNEM, He00X0AUMBIM AJis peanu3zanuu @I'OC ocHoBHOTO 0011IETO
o0pa3oBaHMsl, OpraHU3aUU IPOEKTHON JeSTENIbHOCTH, MOJICTUPOBAHUS M TEXHUUECKOTO TBOPUYECTBA
00ydaromuxcs>.

29. IlpumepHas ocHOBHasi 0Opa3oBaTeIbHas MporpaMma 00pa3oBaTeIbHOTO yupekaeHus. OCHOBHAs IIKOJA.
M.: Ilpocemienue, 2011.

30. IIpumepHble mporpammsl BHEYpouHoit nestensHocTH / Ilog pen. B.A. I'opckoro. M.: IIpocserenue,
2010.

31. IIpumepHBIC TPpOrpaMMbl OCHOBHOT'O 00111eT0 00pa3oBanus. Maremaruka. M.: [Ipocsemenue, 2010.

32. [IpropUTETHBIN HAITMOHAIBHBIA TPOEKT <KOOpa3zoBaHue>>: [DNEKTPOHHBIN JOKyMeHT]|. Pexum nocryma:
http://mon.gov.ru/pro/pnpo

33. Pypyxun A.H., Jlynenko I'.B., MacnennukoBa M. A. Anredpa: [Toypounsie pa3pabotku. 7 kimacc. M.:
BAKO, 2013.

34. Cuctema rUTHEHUYECKUX TPEOOBAaHUH K YCIOBHIM peann3aliiii OCHOBHON 00pa3oBaTeNbHOM
IIpOrpaMMbl OCHOBHOT'O 00111eT0 00pa30BaHus: [DIEKTPOHHbIN JokyMeHT]. Pexxum nocryma:
http://standart.edu.ru

35. ®enepanbHas LeneBas nporpaMMa pasButus oopazoBanust Ha 2011-2015 rr.: [DnekTpoHHBIH
nokymeHT|. Pexxum noctyma: http://mon.gov.ru/press/news/8286

36. @enepanbHbIi rocy1apCTBEHHBIN 00pa3oBaTEIbHBIN CTAHAAPT OCHOBHOI'O 00I1Iero oopazoBanus. M.:
[Ipocsemenue, 2010.

37. ®enepanbhblii 3akoH 0T 29.12.2012 Ne 273-03 «<KO6 obpazoBanuu B Poccuiickoit deneparum> .

38. ®opMupoBaHrE YHUBEPCATHHBIX YUEOHBIX JEHCTBUA B OCHOBHOM IIKOJIC: OT ACHCTBHUS K MBICIIH.
Cuctema 3aganuii. [locobue ans yuurens / [Tox pea. A.I'. Acmonosa.

M.: IIpocBemenue, 2010.

39. dynpamenTanpHOE SAAPO coaepxkanus obmero oopazosanus / [lox pen. B.B. Ko3nosa, A.M. Konaakosa.
M.: IlpocBenienue, 2011.
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1. Acmonos A.I'. Kak 6ynem »xuth nanbiie? Conuanbabie 3G (PexTsl 00pa3zoBaTeIbHON MOIUTHKH // JInaepsl
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6. JluctaHMOHHBIE 00pa30BaTeIbHbIE TEXHOJOTHH: IPOSKTUPOBAHKE U peanu3anus yueOHbIx KypcoB / [log
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Kysuenona, C.B. CyBopoBa, E.A. bBynumosu4 u ap. — M.: [Ipocsemenue, 2009;
14. Jlapuues I1.A. CoopHuUK 3a7a4 110 anredpe s 6-8 kinaccoB. — M.: [Ipocsemenue, 1971
15.Maremaruka B mkosie. HaydHo-TeopeTnueckuii 1 METOIMYECKUN Ky pHaJ
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http://vschool.km.ru BupTyansHas mkoia Kupumra u Medoaus
http://mat-game.narod.ru/ mMaTemaTuyeckas THMHACTHKA
http://mathc.chat.ru/ mMaTemarnuyeckuil Kanel0CKOM

http://www.rakurs230.ru/kangaroo/ Kenrypy KpacHonmap

http://www.it-n.ru/communities.aspx?cat_no=4510&tmpl=com — ceTh TBOPUECKUX
YUHUTEJICH/COO0IIECTBO YUNUTEICH MaTEMaTHKH

http://www.uroki.net/docmat.htm - ans yuurens MaTeMaTuku, anreOpsl U TEOMETPUN
http://matematika-naS.narod.ru/ - matemaTuka Ha 5! CaliT 119 y4uTeIIe MaTeMaTHUKA
http://idppo.kubannet.ru/ KKUATITIO

http://www.matematika-na.ru - Pemenne MaTreMaTnuecKux 3aja4 5-6 Ki1acchl.
http://4-8class-math-forum.ru - Jlerckuit Marematudeckuit @opym st MKOTLHUKOB 4 - 8 KIIaCCOB.
http://eidos.ru/ - JlucTanimoHHOE 00pa30oBaHUE: KyPChl, OJIUMITHAIBI, KOHKYPCHI, TPOCKTHI,
UHTEepHeT-KypHait "Ditnoc". http://umnojenie.narod.ru/ - Criocod yMHOXEHUS "TpeyroJbHUKOM" .
http://www.mathprog.narod.ru - MmaTepuaisl o MaTeMaTHKe U HHOOPMATUKE ISl yUUTeNei u
YYaIUXCS CPEJHUX IIKOJ, MOATOTOBICHHBIA yUYUTENIeM CpenHed oO0IIeo0pa3oBaTeIbHON IIKOJIBI
TumuasiM Boagumupom.

http://kvant.mccme.ru/ - caiit Hayuno-nomnynsipHoro ¢pusmuko-mMaTeMaTH4eckoro xypHaina "Ksant".
http://zaba.ru - caiiT "MareMaTnuecKkie OJUMITHAIBI U OJTMMITHATHBIC 3a1aun".




http://comp-science.narod.ru - AMIAAKTHIECKHE MaTEpHAIBI IO HHPOPMATHKE U MaTEMaTHKE:
MaTepHuaabl OJUMIIHMAJ I[IKOJIHHUKOB IO MPOTPAMMHUPOBAHHUIO, TMOATOTOBKA K OJUMIIHAJAM TIO
POTPaMMHPOBAHUIO, NTUAAKTHYECKHE MaTepualibl 1Mo anredpe u reomerpuu (6-9 ki1.) B dopmare
LaTeX u ap.

http://www.school.mos.ru - caliT TOMOET IIKOJIbHUKY HalTH He0OX0IMMYI0 HH(POPMAIUIO AJIs
MOJTOTOBKH K YpOKaM, MaTepual s pedepaTos U T.1I.

http://www.history.ru/freemath.htm - 6ecraTable oOyuarolue nMporpaMmsbl 0 MaTeMaTUKe AJIs
IITKOJILHUKOB.

http://www.uic.ssu.samara.ru/~nauka - caiit "[IyreBogurens B MUPE HAYKMU st mkoasHUKOB".
http://www.prosv.ru - caiitT m3ngarensctBa «[IpocBemenue» (pyopuka «MaremaTuka)
http:/www.mnemozina.ru - caidT uzznareabrcTBa MHeMo3uHa (pyOprka «MaTreMaTnka)
http:/www.drofa.ru - caiit m3garensctBa JIpoda (pyOpuka «Maremaruka)
http://www.center.fio.ru/som - METOAMYECKUE PEKOMEHAANH YUUTETIO-TIPEIMETHHKY
(mpencTaBiieHbl BCE IIKOJIBHBIC MPEAMETHI). Matepuanbl i CaMOCTOSTENLHON pa3paboTKu
poGUIBHBIX TPOO M aKTUBHU3ALIUHU TIpoIiecca OOyUCHHsI B CTapIlIe IITKOJIE.

http://www.edu.ru - IlenTpanbHbIii 00pa3oBaTeNbHBIN TOPTAJ, CONEPKUT HOPMATHBHBIE JOKYMEHTHI
MuHHCTEPCTBA, CTAaHIAPTHI, THPOPMAIIUIO O IPOBEICHUE IKCIIEPUMEHTA.
http://www.internet-scool.ru - caiit uTepHeT — mkoisl uznatenscrsa [IpocBemienne. YueOHbIi
IJ1aH pa3paboTaH Ha OCHOBE (efiepaibHOro 0a3MCHOTO y4eOHOTO IJIaHa Jisl 0011e00pa3oBaTeIbHBIX
yupexxaenuii PO® u mpencraBnser oOmacth 3HaHMi «Marematuka». Ha caiiTe mnpencraBiieHbI
WuTepHeT-ypoku 1o anredpe W HadajiaM aHalu3a M TeOMETPUH, C BKIOYAIOT MOJTOTOBKY CIA4d
EID.

http://catalog.alledu.ru/ - Bce o6pa3oBanue. Karamor ccpuiok

http://som.fio.ru/ - B momours yunuremo. @enepanusi HHTEpHET-00pa30BaHUs
http://www.school.edu.ru/catalog.asp?cat_ob_no=1165 - Poccuiickuii 00pa3oBaTeIbHBINA MTOPTAJ.
Karanor cpaBo4HO-MH(POPMAITMOHHBIX UCTOYHUKOB

http://teacher.fio.ru/ - Yuurens.py — @enepaius nHTepHET-00pa30BaHUS

http://allbest.ru/mat.htm - DnekTpoHHbIE OecTIaTHBIE OMOIMOTEKH
http://en.edu.ru/db/sect/3217/3284 - EcTecTBeHHO-HAay4YHBII 00pa30BaTEIbHBINA MOPTAI (YUSOHUKH,
TECTBI, OTUMIHUA/IBI, KOHTPOJIbHBIC)

http://mathem.by.ru/index.html - MaremaTuka online

http://comp-science.narod.ru/
http://matematika.agava.ru/
http://center.fio.ru/som/subject.asp?id=10000191
http://www.samara.fio.ru/resourse/teachelp.shtml#mate

http://refportal.ru/mathemaics/ Pepeparsl mo matemaruke
http://www.otbet.ru/ Jlenaem ypoku Bmecte!

http://www. ipkps.bsu.edu.ru — benropoackuii pernoHaabHbIA HHCTUTYT HOBBIIICHUS
KBaJIM(UKAUU U TPO(ECCUOHATILHON MEePEenoAroTOBKH CIIEUAINCTOB (CM. pa3zen «BupTyanbHblil
METOAMYECKUI KaOuHeT»- MaTtemaTHka)

http://www.prosv.ru - caiiT uznatennctBa «lIpocBemenue» (pyopuka «MaremaTrkay)
http:/www.mnemeozina.ru - caiiT u3aaresnbcTBa MuemMo3uHa (pyOpuka «MaTemaTuka)
http:/www.drofa.ru - caiit u3garensctBa Jpoda (pyopuxa «MaremaTrka)
http://www.profile-edu.ru - PexomMeHganmm u ananus pe3yiabTaToB IKCIEPUMEHTA M0 MPO(QUIBHOM
nikoJie. Pa3paOoTku 371€KTUBHBIX KypCOB Ui MPO(UIBbHON MOAroTOBKH yuanuxcs. [Ipumepsr
y4eOHO-METOIMYECKUX KOMIUIEKTOB JUIsl OpraHU3aluy NPO(UIbHOM MOATOTOBKH YYaIUXCS B
paMKax BapUaTUBHOTO KOMIIOHEHTa

http://www.center.fio.ru/som - MeToiuueCKre pEKOMEHIANH YUUTENIO-TIPEIMETHUKY
(mpencTaBiieHbl Bce LIKOJIbHBIE MPEAMETHI). MaTepuabl A1 CaMOCTOSTENIbHOM pa3paboTKu
IpOoGHUIBHBIX P00 U aKTUBU3ALMU Ipoliecca 00yUYeHHUs B CTapIleil KoJe.

http://www.edu.ru - [{eHTpanbHbIif 00pa3oBaTENbHBIN NOPTAJ, COAEPKUT HOPMATUBHbIE
JOKyMEHTbl MUHHMCTEPCTBA, CTAaHAAPThI, HHGOPMALIHIO O TPOBEACHUE IKCIIEPUMEHTA.
http://www.ed.gov.ru - Ha caiite npencraBieHa HopMaTuBHas 0a3a: B XpOHOJIOTMUYECKOM MOPSIKE
pAacIoyIoKeHbl 3aKOHbI, YKa3bl, KOTOPbIE KaCaIOTCsS KaK OOIIUX BOIPOCOB 00pa30BaHMsI TaK U pa3HbIX
HaIpaBJIEHUN MOJEPHU3ALINH.




http://www.apkro.redline.ru - MockoBckas akajaeMus MoBbIeHUs kBamndukanun. Kadeapsr
MPEJICTABIISIIOT PSAJT pa3padOTOK yueOHO-METOUIECKIX KOMIUIEKTOB IS TPO(HIEHOM ITKOJTEL.
http://www.ege.edu.ru cepsep nHGOPMAITMOHHON TTOAIEP KU EUHOTO TOCYy1apCTBEHHOTO
HK3aMeHa.

http://www.internet-scool.ru - caiit IaTepHeT — mKkoibl u3gatenscTBa [IpocBemenue. YueOHbIi
TUTaH pa3paboTaH Ha OCHOBE (eepaTbHOr0 Oa3UCHOTO YUeOHOTO IIaHa ISl 0011e00pa30BaTEIbHBIX
yupexaenuii PO u npencrasiser o0acts 3HaHUH «MaremaTtuka». Ha caiite npeacraBieHbl
HNHTepHeT-ypoKu o anredpe U HavaiaMm aHajan3a ¥ TE€OMETPHUH, C BKIFOYAIOT TOJTOTOBKY CIIA4H

EI'D .http://schools.keldysh.ru/sch1216/students/black holes/Biografi_Evklid.htm - o
EBxunpaehttp://www.krugosvet.ru/articles/27/1002759/1002759al.htm - o EBkianne

http://www.den-za-dnem.ru/page.php?article=88 — "Illko.s1a neHb 3a qHeM"
1. KpynHeiimue o0pa3oBaTebHbIe PeCypcChl:

Poccuiickoe oO6pazoBanue. @enepanbHblii moptan http:/ www.edu.ru/

Bce obpazoBanue. Katanor cebutok http:/catalog.alledu.ru/

B nmomomnis yunrento. deaepanusi ”HTepHET-00pasoBaHus http://som.fio.ru/

Poccuiickuit o6pa3zoBarenbHbIil noprai. Katanor cripaBo4HO-MH(OOPMAITMOHHBIX HCTOYHUKOB
http://www.school.edu.ru/catalog.asp?cat_ob_no=1165
VYuurens.py — @eneparnust uatepHeT-o0pasoBanus http://teacher.fio.ru/

OO611ecTBEHHBIN pEUTUHT 00Pa30BATEIbHBIX YJIEKTPOHHBIX PECYPCOB
http://rating.fio.ru/current.php?program_type=23subject_id=25$Submit=%E2%FB%E1%F0%E0%F
2%FC
HNHuTepHeT-pecypcsl Mo o0ydaronum mporpaMmam JuctaHImoHHOe 00yueHue — IPOeKT « OTKPBITHIHA
KoJuteK» http://www.college.ru/indexGraph.php3

2. Karaaorun

DneKkTpoHHbIe OecryaTHbie OubIMoTeKu http://allbest.ru/mat.htm
EctecTBeHHO-HAaYy4YHBIH 00pa30BaTeIbHBIN MOPTAT (YUSOHUKH, TECThI, OIMMITUAIBI, KOHTPOJIHHBIC)
http://en.edu.ru/db/sect/3217/3284
Marematuka online http://mathem.by.ru/index.html

3. Meroauyeckue MaTepuabl

http://comp-science.narod.ru/

http://matematika.agava.ru/

http://center.fio.ru/som/subject.asp?id=10000191

http://www.samara.fio.ru/resourse/teachelp.shtml#mate

4. OnbIT padoThl

http://morozko1967.boom.ru/metod.htm

http://www.websib.ru/noos/math/metod.html

®opywm http://pedsovet.alledu.ru/index/638

http://vivovoco.nns.ru/VV/PAPERS/ECCE/ARNOLD.HTM

http://archive.lseptember.ru/mat/2002/21/n021_1.htm
5. Moay/abHoe 00y4eHue

http:/www.nsk.fio.ru/works/014/group3/matem.htm

http://www.baranovichy.by/teach/metod/plans/matem/maths3.htm

http://edu.yar.ru/russian/pedbank/sor_uch/math/mamont/isp.html

http://bspu.ab.ru/Journal/vestnik/ ARHIW/N1_2001/nauch_konf/1_sekz/pavlova.html
6. BupryajibHbI€ IINMAPTraJIKH

http://refportal.ru/mathemaics/ Pedepatsl mo marematuke
http://www.otbet.ru/ Jlenaem ypoku Bmecte!

7. Ilepuoauyeckue usnanus B Uurepuer
http://archive. lseptember.ru/mat/
http://www.poisknews.ru/
http:/www.ug.ru/

http://www.informika.ru/text/magaz/pedagog/title.html

http://www.aboutstudy.ru/magazine2.shtml
8. Pa3Hoe

Mertoanka npernoiaBaHust MaTeMaTuky http://methmath.chat.ru/




Caiit buprokoBoit CeTianbl CepreeBHbl, yunurtens mateMatuku [ 'umuazun Nel576

COTPYAHHKA yueOHOTOo 1eHTpa MIHCTUTYTa TEOPETHYECKON M SKCIIEPUMEHTAIBHON (PU3UKU
PAHhttp://sbiryukova.narod.ru/

Caiit MadopManimoHHble TEXHOJIOTUN B oOpa3oBanuu http://ito.edu.ru/index.html
MeTtono0beIMHEHUE YUuTene MaTeMaTuk rTuMHa3u Ne528 r. CaHKT-
[etepOyprahttp://school528.edu.nw.ru/math_mo/math_mo_index.htm

Caiit B.I1. ®enoroBa Mexaynapoanas [llkonsHas Onumnuana www.vphedotov.narod.ru
O6pa3zoBarenbHas Meaua-ceTh CeBepo-3anannoro okpyra Kpacnosipckoro paitona. Meroaudeckuit
kaOuHeT Menua-cetu. MaTtemaTuka. http://medianet.yartel.ru/medianet/guide/resourse.shtml

Caiit KonmoropoBa Anapest Hukonaesuua http:/kolmogorov.pms.ru

Karanor o6pa3oBaTenbHBIX pecypcoB - "Maremaruka on-line" http://mathem.by.ru/index.html
JlumakTrueckue MaTepuaisl o MaTeMaThke http://comp-science.narod.ru/didakt.html
MonynbHoe o0yuenue http://www.nsk.fio.ru/works/014/group3/modul10.htm

geometr.info "Mup reomerpun" (cTapsiii aapec neive.by.ru - "I'eomerpuueckuii mopran") - moprain
JUTS TIIKOJIBHUKOB, aOUTYPUEHTOB M CTYJICHTOB (TEOPHS, 3a]1a4H TI0 TECOMETPUH).

Paznensi: Teopus (Ilnanumetpus, Ctepeomerpusi); ApxuB u COOpHUK - npumepst pewerus 240
3amay; TectupoBaHue (2 MaJeHBKHUX TECTA C OTBeTaMM); TpuroHoMmerpus (OCHOBHBIE (POPMYJIHI,
tabmuub! bpaguca u np.) [Tomonis B penieHny 3a7a4 Mo TeoMeTpur (MOXKHO MPHUCIATh 3a1a4dy IS
pEIIeHUSs) U JIp.

bymath.net - "Bcst anemenTapHas matemaruka" Cpeanss MaTeMatuueckas MHTepHeT-1Koma.
Tembr: Apudmeruka, Anredpa, ['eomerpust, Tpuronomerpusi, @yukuuu u rpaduku, OCHOBBI
aHanu3a, MuoxxectBa, BeposiTHOCTb, AHanUTHYECKasi reoMeTpusi. Bce TeMbl coaep:kat MHOXKECTBO
MPUMEPOB C PEIICHUSIMHU.

school.msu.ru - MKOJIBHBIN KOHCYJIBTALMOHHBIN caiiT "MaTtemaruka" 1 nHPOPMALMOHHOM
MO/IJICPKKU yuHTeNeld u yaeHukoB. Paznen "M30pannbie 3amaun' - school.msu.ru . Hekoropsie He
TpUBHANbHbIE 3a1aun 10 AnreOpe, [Inanumerpun, Ctepeomerpun, TpUroHomMeTpuu - mogpooHO
paccmaTtpuBaetcs ux pemenue. Marepuaisl 2006 roaa.

school.msu.ru - crates "Hauana MaTemaTH4ecKoOro aHainu3a B cpefneii (6a3oBoit) mkoie" yacth |
uschool.msu.ru yacts 2.

math.ru - caiftr Math.ru, yupenutens - MIITHMO. Ha caiite - ouens npunuunas bubanoreka
(myumre, wem Ha MIITHMO); 3agaum - mpocto cceuika Ha apyroit mpoekt MITHMO problems.ru u
Ha caiT zaba.ru - MaTeM. OJIMMITUAbBI; Y YUTEIbCKAas - IEPEUHH, TIOCTAHOBIEHHS, CTAHAPTHI.
college.ru - paznen "OTkpsiTOro Koyutemka' - "MaTtematuka". BriarogaeT mpekpacHo
WITIOCTPUpPOBaHHbIe yueOHuku: "Anredpa 2.6", "[lnanumerpus 2.5", "Crepeomerpus 2.5",
"®yHKMK U rpaduku” (758 OTKPBITHUS PEIIeHUs WK JOKA3aTeNbCTBA UCIIOJIb30BATh JIEBYIO
KHOTIKY MbIIIKH). Paznen "Mogenu" (pazianyuHble GUTyphl U UX IIOCTPOEHUE).

kvant.mccme.ru - Hayuno-nonymnsipasiii pusnko-matemaruueckuit xxypHan "Ksant" Cratbu,
3a/1a4y¥ ¢ pelieHus My, abutypuentam, onumnuansl. Kaneitnockon "Ksanra"; Illkona B "KBante".
[To cTpanumam mIKONIBHBIX YUEOHUKOB (MaTeMaTuka). MareMaTuueckuil KpyKok. ¥ 100HO
BOCIIOJIb30BaThCs ""YKa3aTeaeM MaTepHalloB 110 MaTemMatuke''kvant.mccme.ru

potential.org.ru - "TloTeHuan" - o0pa3zoBaTeNbHbIN KypHaI ISl CTaPIIEKIACCHUKOB U YUUTENEH.
Pasnen "MaremaTuka'.

mathnet.spb.ru - Mmeroanueckue matepuaisl, astop ['ymun J1./1.: YpaBHEeHUs 1 HEpaBEHCTBA C
monayieM.; [loka3arenbHble ypaBHEHUs U HEPAaBEHCTBA.; MaTepuaibl BCTYIHUTEIbHBIX SK3aMEHOB
1o marematuke.; Hekpacos B.b. Beruncnenue pacctossHui U yIios.

bobych.ru - Anredpa. I'eomerpust. TpuroHomeTpus. (3J1€KTpOHHBIE Y4eOHMKH Ha BoObIU.py.
Uurate pa3genamu, cKayaTh BCe Cpas3y Helb3s)

shevkin.ru - npoekrt "Matemaruka. llkona. byaymee". CaiiT yunrens

MaTeMaTHKH, KaH/I. Ie1aror. HayK, aBTopa y4eOHUKOB U nmocoouii no maremaruke llleBkuna A.B.
Ha caiite - MHOXecTBO akTyanbHbIX cTaTeil, Koncynbranuu, [lone3nsie cOBETH, O TOATOTOBKE K
EI'D u ap.

graphfunk.narod.ru - "I'paduku Gynkuuii" HeGonpiioii callT B TOMOIIb IKOJIBHUKY, H3y4YaIOLIEMY
rpaduky GYHKIUA: ONpeaesieH s, TPUMEPHI, 3aJa9HUK.

courier.com.ru - "Wrpa B 00yuenue marematuke". COOpHUK HecTaHAApTHBIX 3a7a4. FO.A.I'ma3koB.
(apudmernka, anredpa, reomerpusi, pusmuka). s yanrenei.




com[g—science.narod.ru - Yuurensam I/IH(1)OpMaTI/IKI/I M MaTEMATHKH U UX JTI0003HATENLHBIM

yUeHHUKaM (IUIaKTHYEeCKUEe MaTepHaibl 10 HHYOpPMaTHKE U MAaTEMaTHKE).

etudes.ru - caiit "Marematuueckue 3Tr0b1" Ha caiiTe nmpeacTaBieHbl 3TIObI, BBITIOJHEHHBIE C
UCTIOJIb30BaHUEM COBPEMEHHOI KOMITbIOTepHOU 3D-rpaduku, yBIeKaTeIbHO U HHTEPECHO

pacCKa3bIBaArOIIUC O MATCMATUKE U €€ MMPHUIIOKCHHUAX

methmath.chat.ru - Meroauka npenogaBanust MmareMaTHku. Temsl: MccnenoBanne GpyHKIUH,
Tpuronomerpuueckue HepaBeHCTBA, [Ipeodpa3zoBanus rpadukos. Ecte Tectsl st 7, 10 u 11kt
courier.com.ru - i yaurteneid. "TloypodHoe miaHupoBaHue yueOHOro MaTepurania 1o MmareMaruke"”
N .K.Bapmasckuii. (reometpust 9xi., 10ki1., anredpa u mat. aHanm3 11xi1., Mmarematuka 11ki1.)

http://www.uroki.net

UROKINET - 310 0rpoMHO€ KO0JI-BO HOYPOYHBIX, KaJI€HAAPHBIX, TEMATUYECKUX IJIAHOB,
pa3pabOTOK OTKPBITHIX YPOKOB, KJIIACCHBIX YaCOB, KOHCIIEKTOB YPOKOB, CIIEHAPHEB IIKOJIBbHBIX U

BHEIIIKOJbHBIX MeponpusThii. Bc€ s yunrens.

I'azera «Matemarukay M3narensckoro goma «llepBoe ceHTSIOps»

http://mat.1september.ru

Martematrka B OTKpBITOM KOJUIEIKE

http://www.mathematics.r

Math.ru: MaremaTtuka u o6pa3oBanue

http://www.math.ru

MoCKOBCKUI LIGHTP HETPEPHIBHOTO MAaTEMAaTUYECKOTO 00pa30BaHuUs
(MIIHMO)

http://www.mccme.ru

Allmath.ru — Bcs MaTeMaTuKa B OTHOM MECTE

http://www.allmath.ru

EqWorld: Mup matematuueckux ypaBHEHHM

http://eqworld.ipmnet.ru

Bes QJICMCHTAapHAasd MaTCMaTHUKa: CpCI[HHH MAaTCMaTU4YCCKasa HHTCPHCT-
IIKOJIa

http://www.bymath.net

Exponenta.ru: o6pazoBaTenbHbIi MAaTEMAaTUYECKUI CalT

http://www.exponenta.ru

['eomeTpuueckuii mopran

http://www.neive.by.ru

['paduku pyHkunit

http://graphfunk.narod.ru

I[I/IILaKTI/ILIeCKI/IC MaTepHrajbl 110 I/IH(I)OpMaTI/II(C N MaTE€MAaTHKC

http://comp-science.narod.

JuckpeTHas MaTeMaTuka: anroputmsl (mpoekt Computer Algorithm
Tutor)

http://rain.ifmo.ru/cat/

EI'D mo maremaruke: MOoATOTOBKA K TECTUPOBAHUTIO

http://www.uztest.ru

3amauu Mo TeoOMeTpUU: UHPOPMALIMOHHO-TTIOUCKOBAs CHCTEMA

http://zadachi.mccme.ru

BaﬂaIIHI/IK JUIA ITIOATOTOBKH K OJIMMITMaZAaM I10 MaTEMAaTUKE

http://tasks.ceemat.ru

3aHUMAaTenbHasg MaTeMaTHKa — IIKOJbHUKAM (OJ'II/IMHI/IaI[I)I, HI'PBbI,
KOHKYPCBI 110 MaTeMaTI/II(C)

http://www.math-on-line.c

WNHuTepHer-npoekT «3agaun»

http://www.problems.ru

OTIOJbI

http://www.etudes.ru

Maremartuka on-line: cnpaBouHast “HGpOpMaIUs B TOMOIIb CTYICHTY

http://www.mathem.hl.ru

Maremartika B HOMOIIb MIKOJIBHUKY M CTYACHTY (TECTHI 1O
maTteMaTHke online)

http://www.mathtest.ru

MaremaTuka AJI TIOCTYIIAIMX B BY3EbI

http://www.matematika.ag

Marematuka: KoHCyJIbTallMOHHBIN LIEHTpP MpenojiaBaTesic u
BBIITYCKHUKOB MI'Y

http://school.msu.ru

Maremarnka 1 IpOrpaMMHUPOBAHUE

http://www.mathprog.narc




MareMaTHuecKkue OJIMMIONAILI U OJIUMITHAHEIE 3a0auu http://www.zaba.ru

MexayHapoaHblii MaTeMaTHYeCKuil KOHKYpc «KeHrypy» http://www.kenguru.sp.ru
Meroauka npenojaBaHus MaTEMaTHKH http://methmath.chat.ru

http://olympiads.mccme.rt
/

MocKkoBcKas MaTeMaTH4YeCcKasl OJIMMIIMAa IIKOJIbHUKOB

PemeOnuk.Ru: Beiciras maremaTuka u 9KOHOMCTPUKA — 3aa4H,

http://www.reshebnik.ru
pewenus atip.//www.reshebnik.

Caiit snemeHntapHoi mateMatuku Jmutpus 'yumna http://www.mathnet.spb.ru
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TexHn4ueckue cpeacTsa 00yueHust
MynbTUMEAUNAHBIA KOMIIBIOTED.
MynbTUMEAUHHBIA  TTPOEKTOP.
NHTepakTuBHAs J0CKa

O0opynoBaHue kjiacca
Crenka
Cron yuurenbckuii
VYueHu4yeckne IByXMECTHbIE MapThl (B COOTBETCTBUH C CAHUTAPHO-TUTMEHMYECKHMU HOPMaMN)

Y4eOHO-IpaKTHYECKOE M YUeOHO-1a00paTOPpHOEe 000py10BaAHM e
Jlocka MarHuTHas
KoMIuieKkT uepTesKHbIX HHCTPYMEHTOB (KJIACCHBIX U Pa3/1aTOYHbIX): JIMHENHKA, TPAaHCIIOPTUD, YroibHUK (30°,
60°, 90°), yronsuuk (45°, 90°), HUpKyIb.
KoMIUIeKThI INTaHUMETPHUUECKUX U CTEPEOMETPHUYECKHUX TE (I€MOHCTPALMOHHBIX M Pa3/1aTOYHBIX).
KommnekT 11t MozienupoBanus (LBeTHast Oymara, KapToH, KJei, HOXKHMLIbI, TUIACTHIINH).

Pexomenayembie TeMbl pedgepaToB, IPOCKTOB
. AGCOJIIOTHAsI U OTHOCUTEIbHAS TTOTPEITHOCTH
. CTanmapTHbIil BUJ 4ucia
. Marudeckue KBaapaTbl
. ComnpsikeHHbIE Yyncia
. Onpenenurenu
. Pemenue cucrem meronom I'aycca
. Pemenue cucrem merogom Kpamepa
. MareMatuka 1 5JKOHOMHKA
. PUCYHKM Ha KOOpAMHATHON INIOCKOCTH
10. Pemienue ypaBHEHUI U HEPABEHCTB C MOJYJIEM.
11. MaremaTuka B XUMHUH.

O 00 IO\ DN B W=

KoHTpoJsibHO-U3MepuTEIbHbIE MATEPUAJIBI
Konmponvnas paooma Nel no meme «Ilpeodpaszosanue svipasrcenuin)
Bapuanum 1

1. Haitnure 3HaueHue BeipaxeHus 6x - 8y, npu x = , V= .
2. CpaBHuTe 3HaueHus BoipakeHuit -0,8x - 1 u 0,8x - 1 mpu x = 6.
3. YopocTuTte BbIpaKeHUE:
a)2x-3y-1lx+8y;0)52a+1)-3;B) 14x-(x- 1)+ (2x + 6).

4. YpocTute BhIpa)K€HNE U HAWJIUTE €ro 3HaUYCHUE:

-4 (2,5a-1,5)+5,5a—-8, npua=-
5. VI3 ABYX TOPOOB, PaCCTOSTHUE MEKIY KOTOPBIMHE S KM, OJJTHOBPEMEHHO HaBCTPEUY IPYT IPYTY
BbIEXaJIH JIETKOBOW aBTOMOOMIIb U TPY30BHK M BCTPETHIIUCH Yepes ¢ 4. CKOpOCTh JETKOBOTO



aBTOMOOMIIA v KM/4. Haiimute ckopocTh rpy3oBuka. OTBEThTE Ha BOMPOC 3a7a4u, eciu s = 200, ¢ =
2,v=060.
6. Packpoiite ckoOku: 3x - (5x - (3x - 1)).

Bapuanm 2

1. Halinute 3HaueHue BelpaxkeHus 16a + 2y, npu a = y=-
2. CpaBHuTe 3HaueHus BolpakeHuii 2 +0,3au 2 - 0,3a, npua=-9.
3. YpocTuTe BbIpayKEHUE:
a)S5a+7b-2a-8b;06)3(4x+2)-5;8)20b-(b-3)+(3b-10).

4. YrpocTute BeIpa)K€HNE U HAWIUTE €0 3HaUYEHUE:!

-6 (0,5x-1,5)-4,5x— 8, mpu x = .
5. U3 nByX TOpOIOB OJHOBPEMEHHO HABCTpPEUY IPYT JAPYTy BBICXAIH aBTOMOOWIH U MOTOIUKI U
BCTPETHIIUCH Yepe3 fu. Halimure paccTosiHue MEXy TOPOJaMH, €CJIM CKOPOCTh aBTOMOOMJIS Vi KM/4, a
CKOPOCTh MOTOIIMKJIA v, KM/4. OTBEThTE Ha BOIIPOC 3amauu, eciu: ¢ = 3, v; = 80, v, = 60.

6. Packpoiite ckoOku: 2p - (3p - (2p - ¢)).

Koumponvnasn paboma Ne2 no meme «Ypasnenus c 00HOIU nepemeHHO»
Bapuanm 1
¢ 1. Pemnre ypaBHEHME:

B) 5x-4,5=3x+2,5;
r) 2x - (bx - 5) =45.

a) x=12;
0) 6x-10.2=0;

* 2. Tansg B KOy CHavasia eleT Ha aBToOyce, a MOTOM HJET MemKoM. Best mopora y Hee 3aHUMAaeT
26 muH. et oHa Ha 6 MUH J0JIbIIE, YeM e/ieT Ha aBToOyce. CKOJIBbKO MHHYT OHA €/IeT Ha aBToOyce?

3. B nByx capasix cl0oKeHO CeHO, MpUYeM B MEPBOM capae ceHa B 3 pasa OoJibllie, 4eM BO BTOPOM.
ITocne Toro xak u3 mepBoro capas yBesnu 20 T ceHa, a BO Bropoii mpuse3nn 10 T, B o0oux capasx ceHa
cTasio mopoBHYy. CKOJIBKO BCET0 TOHH Ce€Ha ObUIO B IBYX capasix MepBOHAYaIbHO?

4. Pemnte ypaBHenue 7x - (x +3) =3 (2x - 1).

Bapuanm 2
* 1. Pemure ypaBHEeHuUeE:

B) 6x - 0,8 =3x +2,2;
a) x = 18; r)5x-(7x+7)=09.
0) 7x +11,9=0;

* 2. Yacte mytu B 600 KM TypuUCT MpoJieTe] Ha caMoJieTe, a 4acTh Mpoexana Ha aBToOyce. Ha
camoJIeTe OH MpoAeNal MyTh, B 9 pa3 Oosbluii, yeM Ha aBTo0yce. CKOJIbKO KUIOMETPOB TYPUCT Mpoexai Ha
aBToOyCe?

3. Ha ognom ydactke 06110 B 5 pa3 OoJblie caXeHIIEB CMOPOIUHBI, 4eM Ha Apyrom. [locie Toro kak
C mepBOro yyactka yee3nu 50 cakeHleB, a Ha BTopod mocamwin enie 90, Ha 000MX ydacTKax Ca)KEHIIEB
cTasio mopoBHY. CKOJIBKO BCEro Ca)KEHIIEB ObLIO HA JABYX yYacTKaxX IepBOHAYAIbHO?

4. Pemute ypaBHeHue 6x - (2x - 5) =2 2x +4)

Konumponvnas paboma Ne3 no meme «/Iuneinas goynkyusn»
Bapuanm 1

* 1. ®ynkusa 3agana popmynoi y = 6x + 19. Onpenenure:

a) 3HaueHue y, ecnu x = 0,5;

0) 3HaueHue x, Ipu KOTOpoM y = 1;

B) MPOXOUT JIM IrpaduK GyHKUIUU uepe3 Touky 4 (-2; 7).

* 2. a) [loctpoiite rpadpuk pyHkmum y = 2x - 4.

0) YkaxxuTe ¢ momolIipio rpaduka, 4eMmy paBHO 3Ha4eHHE y, Ipu x = 1,5.

* 3. B oz1HOI1 1 TO#1 e cucTeMe KOOpAWHAT MOCTpoiTe rpaduku GyHKIUN: a) y = -2X; 0) y = 3.

4. Haiimute KOOpIMHATHI TOUKU NepeceueHus rpadukoB GyHkiui y=47x - 37 uy =-13x + 23.

5. 3anmaiite hopmynol NMHEHHYIO (QYHKIHIO, TpaduK KOTOPOHM MapasuieleH mpsMoily =3x- 7 |
MIPOXOIUT Yepe3 Hauano KOOpAHHAT.

Bapuanm 2
* 1. dynkuus 3agana popmynoii y = 4x - 30. Onpexnenure:
a) 3HaYEHUE ), eclii X = -2,5;



0) 3HAYCHHE X, IPH KOTOPOM ) = -6;

B) MPOXONT JI1 TpaduK GyHKINHU uepe3 Touky B (7; -3).

» 2. a) [loctpoiite rpaduk GyHKIMU y = -3x + 3.

0) YKaxxuTe ¢ MOMOIIBIO TpaduKa, MpH KaKOM 3HAUCHUH X 3HAYE€HHUE y PaBHO 6.

* 3. B ogHOI ¥ TO¥ ke cucTeMe KOOpAuHAT mocTpoiTe rpaduku pyHKuui: a) y = 0,5x; 6) y = -4.

4. Haiinute KOOpAMHATHI TOUYKH IepecedeHus rpadukoB GpyHKmid y=-38x + 15 uy = -21x - 36.

5. 3anmaiite dhopmynoit nuHElHY (QYHKIHIO, TpadUK KOTOPOH MapajuiesieH IpsiMo y = -5x + 8 u

IPOXOIUT Yepe3 Ha4yaJl0 KOOPANHAT.

1,5, x=

Konumponvnasa paboma Ne4 no meme «Cmenens ¢ HamypanibHbIM NOKA3AMeENEM)
Bapuanm 1

* 1. Haiinure 3Hauenue Boipaxkenus 1 - 5x%, npu x = -4,
2. Beimonuure neicTBU:
a)y’ *¥'%,6) »*° 1 3% B) (0*)%; 1) (2p)".
* 3. Ynpoctute Boipaxkenue: a) -2ab’ ¢ 3a* * b?; 6) (- 2a°h)’.
* 4. Tlocrpoiite rpaduk ¢yskiuu y =x>. C mMOMOIIBI0 TpaduKka ONpeAeTuTe 3HAYCHUE ) IIPH X =
-1,5.

5. Beruucnure:

6. YIIpoCcTUTE BBHIPAKEHHUE: ) 2 L ;0)x""2ex3 ey,
Bapuanm 2

* 1. Haiigure 3Hauenue BeIpaxkenus -9p3, npu p = -
e 2. Bemmonnute aeiicTus: a) ¢ * ¢?%; 0) ¢'® : ¢%; B) (¢*)5; r) (3c)’.

* 3. Yopoctute Beipaxkenue: a) -4x>y? « 3x4, 6) (3x%)°)>.

* 4. Tocrpoiite rpaduk ¢yHknuu y =x>. C noOMOUIb0 rpaduka GYHKIHHA ONPEICTUTE, TPU KaKHX

S3HAUYCHHUAXX 3HAUCHHUC ) paBHO 4,

5. Beruucnure:

6. YIIpoCTUTE BBIpaXKeHHUE: a) 3 o ;0) (a1 a?
Koumponvnasa paooma Ne5 no meme «Cymma, paznocms MHO20UEHO6»
Bapuanum 1

e 1. Beimonuure neicTBU:

a) 3a - 4ax +2) - (11a - 14ax); 0) 32 ()° + 1).

* 2. BeiHecure 001U MHOKUTEND 32 CKOOKH:

a) 10ab - 15b7; 0) 184> + 6a°.

* 3. Pemute ypaBHenue 9x - 6 (x - 1) =5 (x + 2).

* 4. [Taccaxupckuil moesx 3a 4 4 mpolesn Takoe K€ PacCTOSTHUE, KaKoe TOBApHBIN 3a 6 4. Haligure

CKOPOCTH TTACCAKUPCKOTO T0e3/1a, €CITH U3BECTHO, YTO CKOPOCTh TOBAPHOTO Ha 20 KM/4 MEHBIIIE.

5. Pemnre ypaBHeHHE
6. Yapocture Boipaxenue 2a (a+b-c)—2b(a-b-c) +2c(a-b + ¢).
Bapuanm 2

* 1. Beimonuure neicTBU:

a) (2a*>-3a+1) - (7a? - 5a), 0) 3x (4x? - x).

* 2. BeiHecuTe 00IIMIT MHOKUTENH 32 CKOOKH:

a) 2xy - 3x)?; 0) 8b* + 2b°.

* 3. Pemiute ypaBuenue 7 - 4 (3x - 1) =5 (1 - 2x).

* 4. B Tpex mecthix kinaccax 91 yuenuk. B 6 «A» Ha 2 yueHuka mensblie, 4eM B 6 «b», a B 6 «B» Ha

3 ydenuka Gonbiie, 4eM B 6 «b». CKOJIbKO ydamuxcs B KaXJ10M Kiacce?

5. Pemute ypaBHEHUE
6. Yopocrure Beipaxkenue 3x (x +y +c¢) -3y (x-y-¢)-3c (x +y-c¢).
Koumponvnas paboma Nob no meme «Ilpouszeedenue MHO20U1€H06)




Bapuanm 1

* 1. BeimonHure yMHOXEHHE:

a) (c+2)(c-3); 0) 2a-1) (3a+4), B) (5x - 2y) (4x - y); r) (a-2)(a®-3a+6).

* 2. Pa3noxure Ha MHOKUTEIN:

a)a(a+3)-2(a+3); 0) ax - ay + 5x - 5y.

3. Vopoctute Boipaxenue -0,1x (2x2 + 6) (5 - 4x?).

4. IpeacraBbTe MHOTOYJIEH B BUJI€ TPOU3BEICHUS:

a) x? - xy - 4x + 4y, 0)ab-ac-bx+cx+c-6.

5. U3 mpsmoyronbHOro nucta (aHepbl BhIpE3ad KBAApPaTHYIO IUIACTUHKY, Ui YEro C OJHOM
CTOPOHBI JicTa (PaHePBI OTpE3an MOJIOCY MIUPUHOK 2 CM, a C APYTOH, coceanei, - 3 cm. Haiinure cropony
HOJYYUBIIErOCsS KBajapaTa, €CJIM WM3BECTHO, YTO €ro Iulomans Ha 51 cM? MeHblle IUIoIaay
MPSIMOYTOJTbHHKA.

Bapuanm 2

* 1. BeinonHuTe yMHOXEHHE:

a) (a-5) (a-3); 0) (5x+4) 2x-1); B) 3p +2¢) 2p + 4c¢); r) (6 -2)
(b* +2b - 3).

* 2. Pa3ioxuTe Ha MHOKUTEIU:

Ax(x-y)+aix-y); 0) 2a - 2b + ca - cb.

3. Vupocrure Beipaxkenue 0,5x (4x% - 1) (5x% + 2).

4. IlpencraBbTe MHOTOUJIEH B BUJIE TPOU3BEICHUSA:

a)2a-ac-2c + 6) bx + by-x-y-ax-ay.

5. Bacceitn umeer mpsmoyroipHyro (opmy. OmHa U3 ero cropoH Ha 6 M Oonbmie apyroi. OH
OKPY’KEH NTOPOXKKOH, mupuHa kotopor 0,5 m. Haligute cTopoHsl OacceiitHa, €ciy TUIONaab OKPYKaIOIIEH
€ro JIOPOKKU 15 M2,

Koumponvnasa paooma Ne7 no meme «Dopmysivl COKPAUIEHHO20 YMHOHCEHU)

Bapuanm 1

* 1. [IpeoOpa3zyiiTe B MHOTOUJICH:

a) (v-4)% 0) (7x + a)*; B) (5¢-1) (5¢+ 1); r) (3a +2b) 3a - 2b).

¢ 2. Ynpoctute Boipaxkenue (a - 9)? - (81 + 2a).

* 3. Pazjioxure Ha MHOXKUTENH: a) x> - 49; 0) 25x2 - 10xy + 2.

4. Pemute ypasaenue (2 - x)? - x (x + 1,5) = 4.

5. Beimosiaute aeiictus: a) (V2 - 2a) (2a + )?); 0) (3x% +x)% B) (2 +m)? (2 - m)~

6. Paznoxure Ha MHOKUTENN: a) 4x%)? - 9a?; 0) 25a? - (a + 3)%; B) 27m? + n’.
Bapuanum 2

* 1. IIpeoOpa3yiiTe B MHOTOUJIEH:

a) (3a + 4)2; 6) 2x-by: ) (b+3)(b-3); 1) (5y - 2%) (5p + 2x).

* 2. Yupoctute Boipaxkenue (¢ + b) (¢ - b) - (5¢% - b?).

* 3. Pazjoxure Ha MHOXHTENH: a) 25)° - a?; 0) ¢* + 4bc + 4b>.

4. Pemute ypasuenue 12 - (4 - x)>=x (3 - x).

5. Bemmosiaure aeiictus: a) (3x +32) (3x - y%); 0) (@’ - 6a)?%; B) (a-x)> (x +a)

6. Paznoxure Ha MHOKHUTENH: a) 100a* - b? ; 0) 9x? - (x - 1)%; B) x> + )0,

Koumponvnas paboma Ne8 no meme «Illpeobpaszosanue yenvlx ebiparcenuiny

Bapuanm 1

* 1. Ynpoctute BelpaxkeHue:

a)(x-3)(x-7)-2x (3x-5);

0)4a(a-2)-(a-4)%

B) 2 (m + 1)% - 4m.

* 2. Pa3noxure Ha MHOKUTEINHN:

a) x> - 9x; 0) -5a> - 10ab - 5b°.

3. Yapocrture Boipakenue (32 - 2y)> - yX(y + 3) (v - 3) + 2y (22 + 5).

4. Paznoxute Ha MHOXKUTEIIH:

a) 16x* - 81; 0)x*-x-)?-y.

5. JIoKaXXuTe, 4TO BBIpAXKEHHE X” - 4x + 9, npu IrOOBIX 3HAYEHUAX X IPUHUMAET IIOJIOKHUTEILHBIE
3HAYEHHUS.



Bapuanm 2
* 1. Ynpoctute BelpaxkeHue:
a)2x (x-3)-3x(x+5);
0)(a+7)(a-1)+(a-3)%
B)3 (y +5)°-3)2
* 2. Pa3noxure Ha MHOKUTEIHN:
a) ¢ - 16c; 0) 3a? - 6ab + 3b>.
3. Yapocrture Boipakenue (3a - a?)? - a® (a - 2) (a +2) +2a (7 + 3a?).
4. Pazno)xute Ha MHOXKUTEIH:
a) 8la*-1; 0) y?> - x*- 6x - 9.
5. JIOKaXuTe, 4TO BBIPAKEHUE -a° + 4a - 9 MOKET IPUHUMATD JIMIIb OTPUIATEIbHBIE 3HAYCHHUSL.
Konmponvnas pavoma Ne9 no meme «Cucmemot TUHERHbIX YPAGHEHUTL)
Bapuanm 1
* 1. Pemute cucreMy ypaBHEHMI

4x +y =3,
6x-2y=1.
+2. bank nponan npeanpuHuMartento r-Hy Pasuny 8 obmuranuii mo 2000 p. u 3000 p. Ckosibko oOauramuii
Ka)KJIOT0 HOMUHaJa Kynwi r-H PasuH, eciau 3a Bce obsmranuu 6su10 3amiadero 19000 p.?

3. Pemure cuctemy ypaBHEHUN

2(Bx+2y)+9=4x+21,
2x +10=3 - (6x + 5y).

4. llpsimas y = kx + b mpoxoaut uepe3 Touku 4 (3; 8) u B (-4; 1). Hanummmure ypaBHeHHe 3TON IpSIMOH.
5. BeIsICHUTE, UIMEET JIM PEUIEHUE CUCTEMA

3x-2y=17,
6x -4y =1.

Bapuanm 2
* 1. Pemite cucremy ypaBHeHUM

3x-y=7,
2x+3y=1.

* 2. Benocunenuct exan 2 4 1o JiecHOU nopore u 1 9 mo mocce, Bcero oH npoexai 40 kM. CKOpocTh €ro Ha
mocce Obia Ha 4 KM/4 OoJIbIle, YeM CKOPOCTh Ha JiecHOM nopore. C Kakoil CKOPOCTHIO BEIOCUTIEANCT eXall
IO 1I0CCe, ¥ C KaKOH 10 JIECHOU fgopore?

3. Pemnre cucreMy ypaBHEHHUI

2(3x-y)-5=2x-3y,
5-(x-2y)=4y+16.
4. Tlpsamas y = kx + b npoxoaut yepe3 Touku 4 (5; 0) u B (-2; 21). Hanummre ypaBHEHHE dTOM MPSIMOM.
5. BbIsICHUTE, UMEET JIM PELIEHUS CUCTEMA U CKOJIBKO:

Sx-y=11
-10x + 2y = -22.

Hmozoeaa konmponvnasa paboma no anzeope 6 7 Knacce
Bapuanm 1
* 1. Ynpocrture BelpaxeHHe:
a) 3a°b * (-5a°b); 0) 2x%y)3.
* 2. Pemmute ypaBHenue 3x - 5 (2x + 1) =3 (3 - 2x).
* 3. Paznoxkute Ha MHOXKUTEIN:
a) 2xy - 6)7; 0) a* - 4a.
* 4. Ilepumerp TpeyronbHuka ABC paBeH 50 cm. Crtopona ABHa 2 cMm Oombiie croponsl BC, a
cropoHa AC B 2 pa3a 6o:biie croponsl BC. Haiiiute cTOPOHBI TpEyrojJbHHKA.
5. JIoKa)uTe, 4TO BEPHO PAaBEHCTBO
(a+c)(a-c)-b(2a-b)-(a-b+c)(a-b-c)=0.



6. Ha rpaduke ¢ynkummy = 5x -8 HalauTe TOUYKYy, aOCIHCC KOTOPOW MPOTHUBOIIOJIIOXKHA €€

OopJIMHaTe.
Bapuanm 2

* 1. Ynpoctute BelpaxkeHue:

a) -2x)? * 3x%)°; 0) (-4ab’).

* 2. Pemmute ypaBaenue 4 (1 - 5x) =9 -3 (6x - 5).

* 3. Paznoxure Ha MHOXKUTEH:

a) a’b - ab’; 0) 9x - x3.

* 4. Typuct npomen 50 kM 3a 3 gus. Bo BTopoii AeHb OH mpoiien Ha 10 KM MEeHbIIIe, YeM B MEPBBIi
JIeHb, ¥ Ha 5 KM Ooublie, yeM B TpeTHid. CKOJIBKO KMJIOMETPOB MPOXOANI TYPUCT KaX bl 1eHb?

5. JIokaxuTe, 4TO MpH JIOOBIX 3HAYCHHUSIX IEPEMEHHBIX BEPHO PAaBEHCTBO

x-»)@x+y)-(a-x+ty)(a-x-y)-a2x-a)=0.

6. Ha rpaduke ¢pynkmuu y = 3x + 8 HaliguTe TOUYKY, abcLucca KOTOPOH paBHA €¢ OpAuHAaTe.
Jloeunosa Huna Bacunvesna, yuumeno mamemamuxu MBOY « COLL Nol6»



