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IosicHuTenbHAA 3aMKCKa K pado4eil mporpamMMe o ajaredpe 7 Kiacc

B coorBerctBun ¢ m. 2 cr. 32 3akoHa P® «O06 oOpa3oBaHum» B KOMIETEHLHUIO OOpa30BaTENILHOTO YUPEKACHUS BXOJUT pa3padoTKa u
yTBEpKJIeHHE paboYnX MpOorpaMM y4eOHBIX KypCOB U AUCIUILIINH.

Pabowas mporpamMma — S5TO HOPMATHBHO-YNPABICHYECKHH MIOKYMEHT YYHTENs, MpeJHa3sHaueHHBIH IS peanu3alidd TrocyJapCTBEHHOTO
00pa30BaTeNbHOr0 CTaHAApPTa, BKIIIOYAIOLIET0 TPeOOBaHUS K MUHHUMYMY COJEp>KaHUS, YPOBHIO MOJArOTOBKM ywamuxcs. Ero ocHoBHas 3amauya —
00ecneunTh BHIMIOJHEHHE YUUTEIEeM rocyAapCTBEHHBIX 00pa30BaTebHBIX CTAHIAPTOB U yYEOHOTO TUIaHa MO MPEAMETY.

Pabouas mporpamma peanusyeT NpaBO YUYHUTENS pPACHIMPATH, YIIyOsATh, W3MEHATh, (OPMHUPOBATH COJACpXKAHHUE OOYUEHHSs, OIpPECNsATh
MI0CJIEI0BATENbHOCTh U3YUYEHUsI MaTepualla, pacpeesaTh yueOHble Yachl 10 pa3jenaM, TeMaM, YPOKaM B COOTBETCTBHUHU C ITOCTABICHHBIMU LIETSMH U
3agavyamu. Ilpn HEoOXOIMMOCTHM B TEUeHHE Y4YeOHOTrO TroJa Y4YUTEellb MOXET BHOCUTh B YUEOHYIO IpOrpaMMy KOPPEKTHBBI: HM3MEHATH
MI0CJIeI0BATEIbHOCTh YPOKOB BHYTPH TE€MbI, KOJIMYECTBO YaCOB, IEPEHOCUTH CPOKH MPOBEACHUSI KOHTPOJIBHBIX Pa0OT.

Hacrosmas pabouas nporpamma o anreGpe aist 7 Kjlacca cocTaBieHa Ha OCHOBe PyH/IaMEHTAIBHOTO sI/Ipa CoIepKaHus 001ero o0pa3oBaHus U
TpeboBanuii K pe3yiabTaTaM OCBOCHHsSI OCHOBHOI 0011€00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 00Iero oOpa3oBaHUs, NPEACTABICHHBIX B
denepaabHOM TOCYJapCTBEHHOM O00pPa30BAaTEIIFHOM CTaHAApPTE OOIIEro oOpa3oBaHUs, C yYETOM IPEEMCTBEHHOCTH Ha OCHOBAaHHMHM CIEIYIOIINX
HOPMATHBHBIX PABOBBIX IOKYMEHTOB:

—  3axona PO ot 10 uronst 1992 roga Ne3266-1 (pea. ot 27.12.2009r.) «O06 obpazoBaHUN Y,

—  @enepanbHOTO KOMIIOHEHTAa TOCYAAPCTBEHHOTO CTaHAapTa CpeaHero (MoJHOro) oOmiero oOpa3oBaHUs, YTBEPXKIAEHHOIO IMPHUKa30M
MunuctepctBa oobpazoanusi P® ot 05.03.2004 Ne1089;

— Ilpukaza MunucrepctBa oOpazoBanus PD® «O06 yrBepkiaeHun QeaepaabHbIX TepedyHeld YYeOHMKOB, PEKOMEHIIOBAHHBIX (JIOMYIICHHBIX) K
UCIOJIb30BAaHUIO B 00Pa30BATENBLHOM IPOIECCe B OOpPa30BATENbHBIX YUPEKACHHUSIX, PEATU3YIONINX 00pa30BaTelIbHBIE MPOrPaMMBI OOIIEro
00pa3oBaHMs U UMEIONTUX TOCYIapCTBEHHYIO akKkpeauTaiuto, Ha 2014/2015 yaeOHbIi TO1Y;

—  Ilpuka3z MOuH P® Nel1897 ot 17.12.2010r. «O6 yrBepxaenun @I'OC OOO» m.18.2.2;

—  COopuuk paboumx mnporpamm. 7-9 xkmaccel. [locobue mist yumrenmedr oOmeoOpazoBar. yupexaeHuidt / coct. T.A.BypmuctpoBa. — M.:
[Tpocsemenue, 2012), ¢enepanbHOro mepeuHsi y4eOHHMKOB, PEKOMEHIOBAHHBIX HIIM JOMYIICHHBIX K HCIHOJB30BAHUIO B 00pa30BaTEIbHOM
nporecce B 00pa30BaTENbHBIX YUPEXKIEHUAX, 0a3UCHOr0 y4eOHOTo IJlaHa, TeMAaTUYECKOro IUIAaHHPOBAaHUS y4eOHOro maTepuana, ¢ y4eToM
MIPEEMCTBEHHOCTH.

— B Heil Tak)Ke yYUTBIBAIOTCSI OCHOBHBIE UJEH U MOOXKeHus [IporpamMmbl pa3BuTus u GOpMHUPOBAHUS YHUBEPCATBHBIX yueOHBIX nerctBuil (VY /1)
JUTSE OCHOBHOT'O OOIIIETO 00pa30BaHusI.

PaGouast mporpamma yueGHOTO Kypca 1o anredpe /i 7 Kiacca COCTaBJICHA TaKXe B COOTBETCTBUU ¢ [IpuMepHO# mporpaMmoil OCHOBHOTO
ob1iero oopazoBanus (6a30BbIi YpOBEHb) C y4eTOM TpeOoBaHUH (eepabHOr0 KOMIIOHEHTa TOCYJapCTBEHHOTO CTaHAapTa o0miero o0pa3oBaHus U Ha
ocHOBe aBTOpcKkoi mporpammbl 0. H. MaxkaperueBa. [Iporpamma mpu3BaHa coneicTBOBaTh (POPMHUPOBAHUIO KYJIBTYPHOTO YEJIOBEKA, YMEIOIIETO
MBICITUTh, TOHUMAIOIIIETO UACOIOTHI0 MATEMATHIECKOTO MOICTTUPOBAHUS PEATbHBIX MPOIIECCOB, BIAICIONIETO MATEMATHUECKHUM SI3BIKOM, KaK SI3BIKOM,
OpPTraHMU3YIOIIUM JIEATEIbHOCTh, YMEIOLIEr0 CAaMOCTOATEIbHO AOOBIBATh MH(POPMAIMIO U MOJIB30BAaThCS €10 Ha MPAKTUKE, BIACIOUIETr0 JUTepaTypHO
PEUBIO ¥ YMEIOILIETO B ClIydae He0OXOAMMOCTH OCTPOUTD €€ 110 3aKOHaM MaTeMaTHYeCKON peyH.

B nporpamme ompeneneHa mocieAoBaTelbHOCTh U3YUEHHUSI MaTepuaia B paMKax CTaHJapTa JJisi CTaplied IMIKOJbl U IMyTH (OpMHUpPOBaHUS
3HAHUW U YMEHUH, HEOOXOIUMBIX JJII IPUMEHEHUS B MPAKTUYECKON MEATEIbHOCTH, U3YUYCHUS CMEXHBIX TUCIUILIMH, MPOJOJDKEHUST 00pa30BaHus, a
TaK K€ pPa3BUTHS YyUaIUXCSl.



W3 OCHOBHBIX COZlEepKATEeIbHO-METOANYECKUX JIMHUN MIKOJIBHOTO Kypca anreOpbl MPHOPUTETHON B Mporpamme sBiseTcsl (QyHKIIMOHAIBHO-
rpadudeckas TMHUSI.

Jlannast pabouasi mporpaMMa paccuMTaHa Ha | TOJ, MPEMMYIIECTBEHHO Ha AITOPUTMHYECKHH YpoBeHb. [IporpamMma KOHKPETH3HpYET
coZiep)kKaHue TeM OO0pa3oBaTEeNFHOIO CTAaHAApTa M JaeT TPUMEpPHOE pachpeesieHHe YYeOHBIX YacoB IO pasjeiiaM Kypca B COOTBETCTBHH C
METOAMYECKUMH PEKOMEHJAIMSIMU aBTOPOB Y4€OHO-METOANYECKOT0 KOMIUIEKTA Uil U3Y4YEHUS IPEeMETHOM obnactu «MaremaTuka 1 HHPOPMAaTHKa)
JUTSL yYaluxcs 7 KJIaccoB 00IIe00pa3oBaTeIbHOTO YUPEKICHUS, B COCTaB KOTOPOT'O BXOJIAT:

Jna yvawuxca:

1. Makapsrues, FO. H. Anrebpa: yueOHuK mi1s 7 kiacca obmieo0pa3zoBarenbHbix yupexaenuii / FO. H. Makapsrues, K. M. Hemkos, H. I'. Munmioxk, C.
b. CyBopoga; nox pen. C. A. Tenakosckoro. - M.: I[Ipocsemenue, 2015.

2. lnnaktraeckue maTepuaisl o anredpe s 7 kinacca / B.U. Xoxos, F0.H. Makapsrues,H.I'. Munatok. — M.: IIpocsemienue, 2014.

3. Anre6pa: Iunaxt. matepuans! 1uis 7 ki. / JI. W. 3BaBuy, JI. B. Ky3nenosa, C. b»  CyBopoBa.- M.: [Ipocsemienue, 2015.

Jna yuumens:

1. Makapsrues, FO. H. Anrebpa: yueOHuK mi1s 7 kiacca obmieo0pa3zoBarenbHbiX yupexaenuii / FO. H. Makaperues, K. U. Hemkos, H. I'. Munmioxk, C.
b. CyBopoga; nox pen. C. A. Tenakosckoro. - M.: [Ipocsemenue, 2015.

2. Nzyuenne anredpsl B 7—9 kimaccax: nmocodbue mis yuureneit / FO. H. Maxkaperaes, H. I'. Munmgiok, C. b. CyBopoBa..— M.: [Ipocsemenne, 2011.

3. lnnaktuueckue MaTepuansl o anredpe ans 7 kiacca / B.M. XKoxos, FO.H. Makaperues, H.I'. Munatok. — M.: [Ipocsemenue, 2014.

4. Anrebpa: qunaxt. matepuansl 11 7 k. / JI. U. 3BaBuy, JI. B. Ky3nenosa, C. b»  CyBopoBa.- M.: [Ipocsemienue, 2015.

5. [Iporpammel 0011e00pa3oBaTeNbHBIX yupexkaeHuidl. Anredpa. 7-9 knaccel. CocraButenb: bypmucrtposa T.A. — M.: [Ipocsemenue, 2009 r.
6.O51eMeHTBI CTAaTUCTUKU U Teopuu BepositHocTer aBTophl FO.H. Makapsiues, H.I'. Muntok; nog pegakuueit C.A. TenskoBckoro. M., IIpocsemienue
2009 r.

Y4eOHUK COOTBETCTBYET TPEOOBAaHUSAM CTaHIApTa MO Kypcy anreOpbl. OTIMYUTEIBHBIMI OCOOCHHOCTSIMU YUYE€OHHMKA SIBIAIOTCS PallMOHAIBHOE
COYETaHHE YETKOCTHU U JIOCTYIHOCTHU H3JIOKEHUS, MPUOPUTETHOCTh (YHKIMOHATBHO-TpauuecKkoil TUHUM, HaJuurue OOJBIIOTO YMCiIa MPUMEPOB C
MOJPOOHBIMU PELICHUSMHU.

CTpyKTypa 10KyMeHTa

CTpyKTypHBIMH 3JIeMEHTaMu palOoueil mporpamMMbl SIBISIOTCS: THTYJIBHBIA JIUCT; TOSCHHUTEIbHAS 3alMCKa; OCHOBHOE COJepKaHHE yueOHOM
MIPOrpaMMBbI C paclpeiesIeHUEM yu4eOHbIX 4acoB M0 pa3zesiaM Kypca U peKOMEeHAyeMas MOCJIe0BaTeIbHOCTh U3YUEHUSI TEM U pa3esioB; HHPOpMaIHs
00 UCIOJIb3yeMOM y4eOHO-METOMUECKOM KOMIUIEKTE. M3110)KeHBI IeH 1 33a4i 00y4YeHuUs, OCHOBHbIE TPeOOBAaHUS K YPOBHIO MOATOTOBKU y4aIluXcs
C YKa3aHHEM JMYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX PE3yJIbTaTOB OCBOCHHS Kypca anreOpsl 7 kiacca. [IporpaMMa colepXuT TeMaTuyeckoe
IUTAHUPOBAHKUE C yKa3aHMEM TEMbl M THUMA ypOKa, a TaKK€ OCHOBHBIX BHUJIOB YUeOHOW NEATENBHOCTH U IUIAHUPYEMBIX PE3YJIbTAaTOB; MPOTPAMMHO-
MeTOoJIn4Yeckoe obOecredeHne; KOHTPOJIbHBIE MapaMeTphbl OIEHKU AOCTH)KEHUI; CIUCOK JINTEPATypbl; IPUMEpPHbIE KOHTPOJIbHBIE Pa0bOThI; MEepedyeHb
WEB-caiiToB a1 JONOJIHUTEIBHOTO 00pa30BaHMs IO MPEAMETY, NepedyeHb TEeM IPOEKTOB, pedepaToB, HMCCIEAOBATENBCKUX PabOT MO MpPEIMETy,
OlMcaHne y4eOHO-METOANYECKOrO U MaTepUAIbHO-TEXHUYECKOT0 00eCIeYeHH sI.

O0masi xapakTepuCcTHKA Y4eOHOI0 npeaMera, Kypca

B kypce anreOps! 7 ki1acca MOKHO BBIJECIUTH CIEAYIOLIUE OCHOBHBIE COJIEpKaTelbHbIC TUHUM: apU(PMETHKA; SIEMEHThI alnreOpbl; BEPOATHOCTD
U cratucTuka. Hapsay ¢ oTUM B cozepkaHue BKIIOUEHBI TOTIOJIHUTENbHBIE TEMBI M0JT pyOpuKoil «/[ns Tex, KTo XoueT 3HaTh OOJIbIIe)», YTO CBSI3aHO C
peanuzanuei meneil oOUIEMHTEIUIEKTYalbHOIO M OOMIEKYJIbTYpHOTO pa3BUTHs ywammxcs. CopepiaHue KaxJoH W3 3TUX TEM pPa3BOpAaYMBAacTCsS B
COJIEP/KATEIBHO-METOANYECKYIO JIMHUIO, IPOHU3BIBAIOIIYI0 BCE OCHOBHBIE COAEPXKATEIbHBIE JIMHUM M CIY)KUT 1€ OBJIAJACHUS y4allUMHCA



HEKOTOPBIMH JJIEMEHTAMHU YHUBEPCAILHOTO MAaTEMaTHYECKOTO sI3bIKa W BJIAJICHUS OMpEACICHHBIMA HABBIKAMH, a TaK K€ CIIOCOOCTBYET CO3/IaHUIO
0OIIEKYIbTYPHOTO TYMaHUTapHOTO (DOHA M3yUYEHUS Kypca.

Copnepxanvie TUHUH «ApuMeTHKay CIYXHUT (PYHIAMEHTOM IS JajJbHEWIEro M3y4eHUs yYallMMECS MAaTeMaTUKH U CMEKHBIX IUCIHILINH,
CHOCOOCTBYET PAa3BUTHUIO HE TOJIBKO BHIYMCIUTENBHBIX HABBIKOB, HO U JIOTHYECKOTO MBIIUICHHS, (JOPMUPOBAHUIO YMEHUS MOJIb30BAThCS allTOPUTMAMHU
CHOCOOCTBYET Pa3BUTHUIO YMEHHH IUTAHUPOBATH W OCYIIECTBISITH JEATEILHOCTh, HANPABICHHYIO HA pEIICHHE 3a]a4, a TakkKe MPUOOPETCHHIO
MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX B TOBCEITHEBHOM JKU3HH.

Cogepxanrie ITUHUU «DIEMEHTHl aIreOpbl» CUCTEMATH3UPYET 3HAHUS O MATEMATHYECKOM S3bIKe, TOKa3biBas NpUMEHEHUE OYKB IS
0003HaYEeHUsI YMCelI U 3alHhCU CBOWCTB apU(METHUYECKHX [EHCTBUM, a TakKe Ui HaXOXKJIEHUS HEU3BECTHBIX KOMIIOHEHTOB apU(pMEeTHYECKUX
JNEUCTBUI

Jlunus «BeposITHOCTh M CTaTUCTHKA» - 00s3aTEeIbHBIM KOMIIOHEHT LIKOJIBHOTO OOpa30BaHMsI, YCUJIMBAIOIIUN €ro MPUKIIaJHOE U MPaKTHUECKOe
3HaueHUE. DTOT MaTepuall HEOOXOANM, MIPEKE BCEro, A (POPMUPOBAHUS Y yHaluXcst (QyHKIMOHAIBHON IPaMOTHOCTH — YMEHHSI BOCIPUHUMATH U
KPUTHYECKH aHAJIM3UPOBaTh HHGOPMAIUIO, MPEICTaBICHHYI0 B pPa3lIMYHBIX (opmMax, MOHMMATh XapaKTep MHOTHX peallbHbIX 3aBUCHMOCTEH,
MIPOU3BOJIUTEH TpOCTeiime pacueTsl. [Ipu M3ydeHUM BEPOSTHOCTH M CTATHCTUKHM OOOTAIaloTCs MPEACTABICHUS O COBPEMEHHON KapTHHE MHpa U
METOJIaX €ro McciefoBaHus, (OpPMUPOBAHNS MOHUMAHUS POJIM CTATHUCTUKH KaK MCTOYHHMKA COIMAIBHO 3HAYUMOM MH(GOpPMAIMU U 3aKJIabIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHHUS. .

Kypc anrebpsr 7 kiacca XapakTepHU3yeTCsi MOBBIIIEHHMEM TEOPETUYECKOr0 OOYYEeHHMsI, IOCTEIIEHHBIM YCHJIIEHHEM pOJM TEOPETUYECKUX
0000MIeHNiT 1 JMeAYKTUBHBIX 3akiatodeHuid. [IpukmanHas HampaBIEeHHOCTh Kypca 00eCIedrBAaEeTCs CHCTEMAaTHYECKHMM OOpalleHHeM K IpuMepam,
PacKpBIBAIOIINM BO3MOKHOCTH MPUMEHEHUS MATEMATUKH K U3yUCHHIO ICWCTBUTEIHHOCTH M PEIICHUIO MPAKTUIECKUX 3a]1a4.

I_Ie.]'ll/l N3YYCHUSA MATCMATUKHU

B nanpaenenuu auunocmuozo pazeumus:
1) pa3BUTHE JIOTUYECKOTO U MPAKTUYECKOTO MBIIIJICHUS, KYJIbTYPhl PeUH, CHOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY;
2) dbopmupoBaHHEe Yy y4YalIMXCs WHTEIIEKTYalbHOW YECTHOCTH UM OOBEKTUBHOCTH, CIHOCOOHOCTH K TPEOAOJCHHIO MBICIHTEIBHBIX CTEPEOTHIIOB,
BBITEKAIOLINX U3 OOBIICHHOTO OTIbITA;
3) BocITaHKE KAYECTB JINYHOCTHU, 00SCIIEUNBAIOIIUX COITMAbHYIO MOOMIBHOCTh, CIIOCOOHOCTh MIPUHUMATh CAMOCTOSITEIBHBIE PEIICHHUS,
4) popMupoBaHHE KaueCTB MBIIIUICHHS, HECOOXOIUMBIX JIJIsl aanTallid B COBPEMEHHOM MH(POPMAIIMOHHOM OOIIIEeCTBE;
5) pa3BUTHE HHTEpPECA K MATEMAaTHIECKOMY TBOPUYECTBY M MATEMAaTUYECKUX CIIOCOOHOCTEH.
B npeomemmnom nanpagnenuu:
1) oBmameHne MaTeMaTUYECKUMHU 3HAHUSMU U YMEHHUSMHU, HEOOXOIMMBIMHU JIs MPOJOJKEHHSI OOY4YeHHsI B 00IIe00pa30BaTEbHBIX YUPESKICHUSX,
M3Y4YEeHHE CMEXHBIX TUCIUIUINH, IPUMEHEHHUS B TIOBCETHEBHOM KU3HH;
2) cozmanue (yHIAMEHTa [UIsi MATEeMAaTUYECKOTO pPa3BUTHSA, (DOPMHUPOBAHHMS MEXAHU3MOB MBIIUICHUS, XapaKTePHBIX JUII MaTeMaTHYeCKOM
NeSITeIbHOCTH.
B memanpeomemmnom nanpagnenuu:
1) dbopMupoBaHue MpeICTaBICHUN O MaTEMAaTHKE KaK 4acTH OOIIEYEeIOBEYECKON KYIbTYphl, O 3HAYMMOCTH MAaT€MaTUKU B Pa3BUTHH LMBUIU3ALUU U
COBPEMEHHOTO O0IIeCTBa;
2) pa3BUTHE MpPEACTaBICHUI O MaTeMaTuke Kak (opMme ONMMcaHUs U METOJE MO3HAHMS JEHCTBUTENLHOCTH, CO3/aHUE YCIOBHUM IJi MPUOOpETEHUS
MEPBOHAYAIILHOTO OIBITa MATEMAaTHYECKOTO MOJICTUPOBAHUS;
3) dbopmupoBaHue OOUMX CHOCOOOB HMHTEIIEKTYyaTIbHOM NEATENbHOCTH, XapaKTePHBIX AJI MAaTeMAaTUKH U SBISIOLIUXCS OCHOBOM MO3HABATEIbHOMN
KYJIBTYPbI, 3HAUUMBIX JUTsI PA3TUYHBIX c(hep YeITOBEYECKOM IeATEIHHOCTH.
Meostcnpeomemnuwie ceasu.
1. Anrebpandeckrie BRIpaKEHUS — BCTPEYAIOTCS B (PH3UKE MIPH U3yYCHUH TeMBI: [ pagynpoBaHue MPYKUHBI U U3MEPEHUE CUIT TUHAMOMETPOM.



2. Tema OgHOUWIEHBI U MHOTOWIEHBI BCTPEYAETCSl B XUMUHU IIPU U3Y4EHUH TeMbl Pasmepbl MoeKyl.

3. Crenenp ¢ HaTypaJbHBIM mokazareneM, CTaHAApTHBIA BHJI OJHOWICHA, Y MHOKEHHE OJIHOWICHOB, MHOTOYJIEHBI, TIPUBEACHUE IMOAOOHBIX,
C.IIO)KCHI/IC U BBIYUTAHUEC MHOI'OYJICHOB, yMHO)KeHI/Ie Ha 4UCJI0 U OJHOYJICH, I[GJIGHI/Ie OAHOYJICHOB 1 MHOI'OYJICHOB, Pa3no>1<eHHe MHOT'OYJICHOB
Ha MHOXHTEIN — B (U3MKE COOTBETCTBEHHO NMpU M3ydeHUH TeM: EgumHuiel maccel, M3mepenue oobemoB Ten, M3mepenne macchl Tenna Ha
pBIYXHBIX Becax, OmnpezeneHue IUIOTHOCTH TBepAaoro Tena, I'paduyeckoe m3o0pakeHHE CHJI, MOMEHT CWIIbl, PaBHOMEpHOE NBHKEHHE,
B3aumopeiicTBue Ten, Macca, miaoTHOCTh, PaboTa, MomHOCTh, HEeprus, KI1/I.

Ieap n3yuenns kKypca anaredopsl B 7 Kiaacce

[enpro n3ydeHust Kypca aareOpsl B 7 Ki1acce sSBIISIETCS:

e chopMUPOBATh MPAKTUUECKHE HABBIKH BBIMIOJIHEHUS YCTHBIX, MUCHhMEHHBIX, MHCTPYMEHTAIBHBIX BBIYHCICHUH, Pa3BUTh BBIYUCIUTEIHHYIO
KYyJIbTYpY;

e OBJIAJIETh CHMBOJHYECKHM SI3BIKOM aJreOphl, BBIPA0OTaTh (OpMaTbHO-OMEpPATHBHBIC alreOpanveckue YMEHHS M HAyYUThCS NMPUMEHATH UX K
pEIIeHNI0 MaTeMaTHUYEeCKUX U HEMaTeMaTUYeCKuX 3a/1ay;

e U3YYHUTH CBOWCTBA M TpadUKH dIIEMEHTAPHBIX (PYHKIMA, HAYIUTHCS UCIOIH30BaTh (HYHKIIMOHATBHO-TpadUUeCKre MPEeACTaBICHUS ISl OMMCAHUS U
aHaJln3a pealibHbIX 3aBUCUMOCTEN;

e Ppa3BUTh JIOTUYECKOE MBINUIEHUE U PEeYb — YMEHMS JIOIMYECKH OOOCHOBBIBATH CY)KICHHsI, IPOBOJUTH HECIIOKHBIE CHCTEMAaTHU3aLlUH, NMPUBOIAUTH
IpUMEpPbl U KOHTPIPUMEPHI, HCIOJIb30BATh PA3IMYHBIE S3bIKM MaTEMaTHKHU (CJIOBECHBIN, CHMBOJIMYECKUN, TpaduyecKuil) uisi WIUTIOCTpalii,
WHTEPIIPETAINH, aPTYMEHTAIUU U JI0Ka3aTeIbCTBA;

e chopMUpOBaTh MPEACTaBICHUS 00 M3y4yaeMbIX MOHATUAX M METOJaX KaK BaXHEHIIMX CpeACcTBaX MaTEeMaTHMYECKOTO MOJEIMPOBAHUS pealbHBIX
MPOLECCOB U SIBJICHUI.

B ocHoBe 00yueHuss MaTEeMaTHKHU JICKUT OBJIAJICHUE YYaIlUMHUCS CIEAYIOUIMMH BUIAMH KOMIIETEHUHUH: MPEeIMETHOM, KOMMYHHKATHUBHOM,
OpraHU3alOHHON U OOIEKYIbTYpHOH. B COOTBETCTBUM ¢ STUMM BUJaMHU KOMIETEHIUH BBIAEICHB OCHOBHBIE COJIEpKATENIbHO-1Ie/IEBbIC HAPABICHUS
(IuHUM) pa3BUTHA yYalIUXCs CPEeICTBAMU IIpeIMeTa MaTeMaTHKa.

IIpeaMeTHasi KoMmeTeHUMs. 37eCh MOJ NPEAMETHOW KOMIIETEHIIMEH MOHHUMAETCs OCBEJOMJICHHOCTh LIKOJBHHKOB O CHCTEME OCHOBHBIX
MaTEeMaTHYeCKUX MPEICTaBICHUH M OBJAaJCHHE HMHU OCHOBHBIMH TMPEIMETHBIMU yMeHHsIMH. DopMUpYIOTCS cleAyomue o0pa3yrolue 3Ty
KOMIIETEHIMIO TPEICTaBICHUS: O MaTEeMaTHYECKOM SI3bIKE KaK CPEICTBE BBIPAKEHUS MaTEMaTHYECKHX 3aKOHOB, 3aKOHOMEPHOCTEW W T.1.; O
MaTEeMaTHYeCKOM MOJECIMPOBAHUM KaK OJHOM U3 Ba)KHBIX METOJOB Mo3HaHMs Mupa. PopMupyroTcs cieayrolye o0pa3yooliue 3Ty KOMIETEHIINIO
YMEHHUS: CO3/1aBaTh NPOCTEHIINE MaTeMaTHYECKHUe MOJeNu, paboTaTb ¢ HUMH M HMHTEPIPETUPOBATh IOJYYEHHBIC DPE3yJbTaThl; MPUOOpETaTh U
CUCTEeMAaTHU3UpPOBaTh 3HAHUS O CIOCO0AX peIIeHHs MaTeMaTHYeCcKHX 3ajad, a TakkKe MPUMEHSATh ATH 3HAHUS M YMEHUS IJi PEIIeHUsS MHOTHUX
KU3HEHHBIX 3a]1a4.

KoMmyHukaTuBHasi kKoMmneTeHUMs. 37ech 107 KOMMYHHUKAaTHBHOM KOMIIETEHLMEH MOHHUMaeTcsi COPMUPOBAHHOCTh YMEHHUS SICHO U YETKO
u3JaraTb CBOM MBICIIH, CTPOUTh apryMEHTHPOBAaHHBIC PACCYXJIEHHUS, BECTU IHMAJIOT, BOCIPUHHMAS TOUYKY 3PEHHUS COOECEHHKA M B TO K€ BpeMs
no/iBeprasi €e KpuTH4eckoMy aHanuzy. @opMUPYIOTCS ClEeIyIolIue 00pa3yromue 3Ty KOMIETEHIIMIO YMEHHS: U3BJIeKaTh NHGOPMAIUIO U3 Pa3HOTO
poJia HCTOYHHUKOB, TIPe0OPa30BhIBas €€ MPU HEOOXOJUMOCTH B APYyrue (hOPMBI (TEKCThI, TAOIHIIBI, CXEMBI U T.1I.).

Oprasu3zanoHHasi KoMneTeHIUs. 37eCh MO/l OPraHMW3allMOHHONW KOMIIETeHLUEH MOHUMAaeTcsl c(hOPMUPOBAHHOCTh YMEHHUSI CaMOCTOSTEIbHO
HaXOJWTh W TIPUCBAMBATh HEOOXOOUMBIC YydyallMMcs HOBble 3HaHH. DopMupyroTcs cruemyroume oOpas3ylolye 3Ty KOMIETEHIUIO YMEHHS:
CaMOCTOATENILHO CTaBUTh yueOHYIO 3amady (1enb), pa3OuBaTh €€ Ha COCTAaBHBIC YACTH, HA KOTOPBIX OyIE€T OCHOBBIBATHCS MPOIIECC €€ PEeUICHUS,
aHAIIM3UPOBATh PE3YNbTAT JNEHCTBUS, BBIABIATH JOIMYIICHHbIE OMMOKH M HETOYHOCTH, UCHPABISATh UX U MPEICTABIATH MOITYYCHHBIH PE3yibTaT B
dhopme, IerKo TOCTYITHOM JIJIsi BOCIIPHUATHS JPYTHX JIIOICH.

OO01eKkyabTypHasi KOMIETeHIUsl. 3/1eCh M0/ OOIIEKYIbTYPHOH KOMIETEHIIMEH MOHMMAETCs OCBEJIOMIIEHHOCTh LIKOJBHHKOB O MaTeMaTHKe



KaK 3JIeMEHTE OOIeYeIOBEYEeCKON KyIbTYphI, €€ MECT€ B CHUCTEME OPYIUX HAyK, a TAaKK€ €€ pPOJM B Pa3BUTUHU INPEACTABICHUIN 4YeIOBEYECTBA O
LIEJIOCTHOM KapThHE Mupa. opMupyroTcs cienyromue o0pasyroliye 3Ty KOMIETEHIMIO IPEICTaBIeHHs: 00 YpOBHE pa3BUTHUS MaTeMaTHKH Ha Pa3HbIX
UCTOPUYECKUX 3Tallax; O BBICOKOM IPAKTUYECKOM 3HAUYMMOCTH MAaTEMATHKM C TOYKHM 3PEHMsI CO3/IaHHS M PA3BUTHS MaTEpUAIbHOW KYJIbTYpPHI
YeJIOBEYECTBA, & TaKXKE O BAXKHOM POJIM MATEMAaTHKH C TOYKM 3peHUs (POPMUPOBAHMM TAKUX 3HAUYMMBIX 4epT JIMYHOCTH, KAK HE3aBUCHUMOCTb U
KPUTUYHOCTb MBIIIEHUS, BOJIS M HACTOMYMBOCTD B IOCTH)KEHUU LIEJIN U AP.

B paMkax yka3zaHHBIX JJUHHUI PeIAIOTCA CJIeaYyIoNue 3aa49u:

¢ OBJIAACHUC CI/ICTGMOﬁ MaTeMaTHU4YCCKUX 3H8.HI/H71 n yMGHHfI, H€O6XO,Z[I/IMBIX JJIs HpI/IMeHeHI/ISI B HpaKTHHGCKOﬁ ACATCIIbHOCTH, I/I3y‘ICHI/I$I CMCXKHBIX
JTUCITUTIIINH, TIPOJIOJDKEHUST 00pa30BaHUs;

. q)OpMI/IpOBaHI/Ie HHTCIJICKTA, a TAKXKC JIMYHOCTHBIX Ka4YCCTB, HGO6XOI[I/IMBIX ‘-IGJIOBeKy JUTA HOHHOHGHHOfI KHU3HU, paSBHBaeMBIX MaTeMaTHKOfII
SICHOCTH ¥ TOYHOCTH MBICJIH, KPUTUYHOCTH MBIILICHHS, MHTYUIUH, JIOTUYECKOTO MBIIIJICHHS, 3JIEMEHTOB AJITOPUTMUYECKOUN KYJIbTYPBHI,
MPOCTPAHCTBEHHBIX MPEICTABICHUI, CIOCOOHOCTH K TIPEOIO0JICHUIO TPYTHOCTEH;

* opMHUpOBaHUE MIPEACTABICHUI 00 UIEAX M METOJAaX MAaTEMAaTHKH KaK YHUBEPCAIBHOTO SI3bIKa HAYKH M TEXHUKH, CPEACTBA MOJICITUPOBAHUS
SIBJIEHUM U TIPOLIECCOB;

* BOCMIUTAaHUE OTHOIICHHUS K MATEMAaTHKE KaK K YaCTH OOIIEYeIOBEYECKON KYIbTYphl, JOPMUPOBAHUE MOHUMAHUS 3HAYMMOCTH MaTEeMAaTHKH JIJIs
HAay4YHO-TEXHUYECKOT0 ITporpecca.

OcHoBHbIE (OPMBI, TEXHOJIOTHH, METOAbI 00y4YeHHsI, TUIIHI YPOKOB

®opMbI OpraHu3anuu y4eOHOro npouecca: IToBTOpEeHNEe HA ypOKaX MPOBOANTCS B CJICAYIOIINX BHAAX H (popMax:
® UHIUBUIYaJIbHBIE, ® TIOBTOPEHME U KOHTPOJIb TEOPETUUECKOIO MaTEpHaIa;

e TIDYNIOBBIE, e pa30op U aHaJIM3 JOMALIHETrO 3aaHHUs;

® YHJIMBUJYaJIbHO-TPYIIIOBHIE, ® YCTHBIN CYET;

e (poHTANBHBIE, ® MaTeMAaTUYECKUU AUKTAHT;

® KJIACCHBIC U BHEKJIACCHBIE. ® caMocCTosTeIbHas padoTa;

¢ KOHTPOJIbHBIC CPE3bI.

Ocob6oe BHIMaHUE yAEsIeTCs NOBTOPEHHIO IPH NMPOBEICHUN CAMOCTOSTENBHBIX U KOHTPOJIBHBIX Pa0OT.



OcHoBHO# (hopMOI OpraHu3aIy yueOHOTo MpoIecca SBISIETCS KIIaCCHO-ypOUYHasi cucTeMa. B kauecTBe TOMOIHUTENBHBIX (POpM OpraHu3aIuu
00pa30BaTeNpHOro Mpoliecca Mo JaHHOM MporpaMMe UCHIOIB3YEeTCsl cucTeMa KOHCYIbTAllHOHHOM MOAIEPKKH, UHIUBUAYAIbHBIX 3aHATHI, paboTa
YUAIIUXCSl ¢ UCTIONB30BaHUEM COBPEMEHHBIX HHPOPMALIMOHHBIX TEXHOIOTUNA. Opranu3aus COnpoBOKICHHUS YUaIlluXCsl HallpaBleHa Ha!

O CO3/1aHH€ ONTUMAJIbHBIX YCIOBUN O0yUEHUS;

O HCKJIIOUYEHHE IICUXOTPAaBMHUPYIOIUX (HaKTOpPOB;

O COXpaHEHHUE IICUXOCOMATUYECKOIO COCTOSIHUSA 3/I0POBbsI YUaIINXCS;
O pa3BUTHE NOJIOKUTEIBHON MOTHUBALIUN K OCBOEHHUIO ITPOTPAMMBI;

O pa3BUTHE UHAMBUAYAIBHOCTH U OJAPEHHOCTHU KaX/10ro peOeHKa.

OcHoBHasi popma opranusanum 00pa3oBaTeJbHOIO Npouecca

npeaycMaTpuBaeT NPpUMeHeHHe CJIeIYIOUUX TeXHOJI0ruii 00yyeHus

Cpenu MeT010B 00yUeHHUS NPe0dIaTaAI0T

3aHATHSA NPEACTABJIAIOT CO00i NpenMyeCTBEHHO

Buasbl

* TPAAMLHOHHAA KJIACCHO-YPOYHAS;
* HMIPOBbIE TEXHOJIOTHH;

* TexHonorust npodJ1eMHO 00y4eHUs;

* TEXHOJIOrHM YPOBHEBOM NH(pepeHunanmnu;

* 310poBbecOeperarinue TEXHOJIOTHHU;

e UKT;

* TEXHOJIOTUsl Pa3BUTHS KPUTHYECKOr0 MbILIVICHHS

¢ HucciaeaoBaTeJbCKas 1eATCJIbHOCTD.

* PpenpoAyKTHBHO-NPOIYKTHBHbIE;
* 00BSICHUTEJbHO-ULIIOCTPATHBHBIE.

* KOMOMHHUPOBAHHBIH THI YPOKA.

IIpo0/ieMHO-TIOMCKOBASA TEXHOJIOTHS

HccaenoBaTebcKkas TEXHOJIOTUSA TexHoJI0rus1 pa3BUTHA
KPUTHYECKOT0 MbIILIEHUSI

Cpennee apudmeTnyeckoe, pazmax ¥ Moja, 1.9
MennaHa Kak CTaTUCTUYECKAs XapaKTepucTuka, 1m.10.

3amanue GyHKIMU HECKOJIbKUMH hopmynamu, 1.17

I'padux byskmmm, m.14 Omnpenenenue CTENEHU ¢

HaTypaJbHbIM MOKa3aTenem, .18
[IpsiMast mponOPLMOHATIBHOCTD U €€

rpaduk, m.15 OnHOWIEH U €T0 CTaHIapTHBIN

Bum, m.21
Jluneiinas pyHKIUS U ee rpaduk,




Crno’keHre 1 BEIYUTAaHNE MHOTOYJICHOB, 11.26
Bo3Benenue B kBaapar u B KyO CyMMBI M Pa3HOCTH JBYX BBIpaKeHHH, 11.32

Pa3noxxeHre Ha MHOXUTEIH C TOMOIIBI0 (OPMYIT KBaJpaTa CyMMBI U
KBaJipaTa pa3HoOCTH, 1.33.

YMHOK€EHUE pa3HOCTH JIBYX BBIPAKEHUH HA UX CyMMYy, 11.34
Pa3noxxeHne pasHOCTH KBaJpaTOB HA MHOXKUTENH, 11.35
PaznoxeHne Ha MHOKUTEIN CYMMBI U Pa3HOCTH KyOoB, 11.36
Crioco0 rmoacTaHoBKH, 11.43

Crioco6 cioxxenus, m.44.

mn.16.

Pa3znoxxenne MHOrouseHa Ha
MHOKHUTEH CTIOCOOOM TPYIITTUPOBKH,
.30.

['paduk nHEHHOTO YpaBHEHHS C
JIBYMsI IEPEMEHHBIMH, 11.41

MHOTro4IEeH U €ro CTaHAapTHBIN
B, 11.25.

Buabi u popMbl KOHTpOJIS:

Bunabl u ¢popMbI KOHTpOJIA

OuneHuBaHue T0CTHKEHUI 06y'~laIOI[Il/lXCfl MPOMUCXOAUT IIPHA IMOMOIIHA

*  NPOMEKYTOYHBIN;

*  mnpeaynpeAuTeNbHbIN;

* KOHTPOJIbHBbIE PadoThI.

*  0TMeTOK (5-TH 0a/LUIbHAA LIKAJIa);

* Ioprdoauo nocTHKEHH.

yC YcTHBIN cUér

OP ®poHTanbHas pabora B TeyeHue yueOHOr0 roga Ha ypokax Oy/eT NpoOBOAUTCS MOHUTOPHHT:
CpP CamocrosiTenpHas paboTa - BXOJTHOM KOHTPOJIb (CEHTSIOPH)

up NunuBuayanpaas pabota - MPOMEXYTOYHBIN KOHTPOJIb (KOHEIT TTOTYTO/IHS )

M/ MareMaTnyeckuil TUKTaHT - UTOTOBBIM KOHTPOJIb (Maif)

KP KontponpHas padota




OuneHka MIaHNPYeMbIX pe3yJIbTaTOB

Cucrema OIIEHKH JTOCTHXKEHUS MJIaHUPYEMbIX PE3yJIbTaTOB OCBOEHUSI OCHOBHON 00pa30BaTeIbHON MPOTrpaMMBIOCHOBHOTO 001Eero o0pazoBaHus
MpEaroaaraeT KOMHIEKCHbLI ROOX00 K OUeHKe pe3yibmamog o0pa3oBaHusl.

Cucrema OLICHKH NPETyCMAaTPUBAET YPOGHEEbLI NOOX00 K COJIEPKAHUIO0 OLUEHKH U MHCTPYMEHTAPHUIO JUISl OLICHKU JOCTHXKEHMS IJIAaHUPYEMBIX
PE3YJIbTATOB, a TAKXKE K IIPEJCTABICHUIO U HHTEPIIPETALIMH PE3YIBTATOB U3MEPEHUN.

OpHuM U3 TPOSBIEHUN YpOBHEBOTO IMOAXOAA SBJISETCS OIEHKAa WHIWBUIYaJbHBIX OO0pa30BaTENbHBIX JOCTHKEHUM Ha OCHOBE«METOHa
CIIO’KEHHSI», TIPH KOTOPOM (DUKCHUPYETCS AOCTHXKEHHE YPOBHS, HEOOXOAMMOTO Il YCIEITHOTO MPOIOIHKEHUST 00pa30BaHUs M PEaIbHO JTOCTUTAEMOT0
OOJIBIIMHCTBOM YYaILUXCS, U €r0 MPEBBIIICHHE, YTO MMO3BOJISIET BHICTPAaUBAaTh UHIMBUyalbHbIE TPAEKTOPUU ABMKEHUS C YUETOM 30HBI OMIKaNIIero
pa3Butus, GOPMUPOBATH MOJIIOKUTEIHHYIO YIEOHYIO M COITUAIbHYIO MOTHBAIIHIO.

Oco0eHHOCTH OLIEeHKH MPeIMETHBIX Pe3yJIbTaTOB

OneHka npeaMEeTHBIX Pe3yJIbTaTOB MPECTABIIAET COOO0M OLEHKY TOCTHKEHHUS 00yUaoIMMCS TUIAHUPYEMBIX PE3yJIbTaTOB M0 OTIEIbHBIM
npeaMeTam.
DopMHUpPOBaHUE ITUX PE3YJIHTATOB OOECIIEUNBAETCA 32 CYET OCHOBHBIX KOMIIOHEHTOB 00pa30BaTeNIbHOTO Mpoliecca — y4eOHBIX MPEAMETOB.
OCHOBHBIM 00BEKTOM OIICHKH MIPEIMETHBIX PE3YJIbTaTOB B COOTBETCTBHH ¢ TpeOoBaHMsAMHU CTaHAapTa SIBISETCS CIOCOOHOCTH K PEIICHUIO
yueOHO-T03HaBATENbHBIX U YUeOHO-IPAKTUUECKUX 3aJ]a4, OCHOBAaHHBIX Ha M3y4yaeMOM yueOHOM MaTepHalie, ¢ UCIOJIb30BaHUEM CIIOCOO0B ACHCTBHIA,
PEJIEBAaHTHBIX COJIEPIKAHUIO YIEOHBIX TIPEIMETOB, B TOM YHUCIIC METAMPEAMETHBIX (T03HABATEIBHBIX, PETYISATUBHBIX, KOMMYHHKATHBHBIX ) EHCTBUI.
Cucrema OLIEHKM TPEAMETHBIX pEe3yJlbTaTOB OCBOEHHUS Y4YEOHBIX MpOrpaMMm C Y4E€TOM YpPOBHEBOrO MOAXoAa, MpuHsAToro B CraHmapre,
MpeAnoaracT BblaejJeHHe 0a30BOr0 YPOBHSA JOCTHKEHHI KaK TOYKH OTCYETA MPU MOCTPOECHUU BCEM CHCTEMBbI OLIEHKH M OpraHU3allui WUHIUBH-
TyallbHON pabOThI C 00yUYarOIIUMHUCS.
PeanpHbIe JOCTHX)EHHS 00YYAIOMINXCS MOTYT COOTBETCTBOBATh 0a30BOMY YPOBHIO, @ MOT'YT OTJIMYATHCS OT HETO KaK B CTOPOHY MPEBBIIICHHUS, TAK
U B CTOPOHY HETOCTHXKEHUSI.
[IpakTuka MOKa3bIBAET, YTO JJIsI OMUCAHUS JOCTHKEHUH 00yJarOIIMXCs IEIeCO00pa3HO YyCTaHOBUTH CIEAYIONIUE TISTh YPOBHEH.
ba3oBblii ypoBeHb T0CTH:KEHUIT — YpOBEHb, KOTOPBIA JIEMOHCTPUPYET OCBOCHHE YUCOHBIX ACHCTBUIN C OMOPHOM CHCTEMOW 3HAHWUW B paMKax
nuana3oHa (Kpyra) BbIIeTIeHHBIX 3a1a4. OBnageHne 0a30BbIM yPOBHEM SIBISIETCS JOCTATOYHBIM ISl IPOAODKEHUS O0YUYSHUS Ha CIIEIYIOIIeH CTYIIeH!
o0Opa3oBaHMs, HO HE MO NPOoPUIHLHOMY HampaBiieHUI0. JIOCTHKEHHIO 6a30BOTO YPOBHSI COOTBETCTBYET OTMETKA «yIOBJIETBOPUTEIBHO» (MJIM OTMETKA
«3», OTMETKa «3a4TEHO»).
[IpeBblilieHre 6a30BOT0 YPOBHSI CBHJIETENBCTBYET 00 YCBOEGHUU OMOPHOM CHCTEMbI 3HAHUI HAa YpPOBHE OCO3HAHHOTO MPOU3BOJILHOTO OBIIAJICHUS
y4eOHBIMH JICHCTBUSMH, a TaKXKe O KPYyro3ope, MUPOTe (MU H30MPATEIBHOCTH) MHTEpecoB. LlenecooOpa3Ho BBIIEIHUTH CIEAYIONINE IBAa YPOBHS,
NnpeBbIAoNe 6230BbI:

* NOBBILIEHHbIN YPOBEHb JOCTKEHUS MNIAHUPYEMBIX PE3Y/IbTATOB, OLIEHKA «XOPOIIO» (OTMETKA «4»);
* BBICOKMIi YPOBEHb JJOCTIKEHUS IJIAHUPYEMBIX PE3yIbTATOB, OLICHKA «OTIMYHO» (OTMETKA «5»).

[oBbIlIeHHBIN ¥ BBICOKUI YPOBHU JOCTHKCHHS OTIMYAIOTCS MO MOJTHOTE OCBOCHHUS TUIAHUPYEMBIX PE3yJIbTaTOB, YPOBHIO OBJIAJCHUS YICOHBIMU
JNEHUCTBUSMH ¥ CHOPMHUPOBAHHOCTHIO MHTEPECOB K JTAHHOHN MPEIMETHON 00J1acTH.

WnauBuyanbHble TPAeKTOPHHM OO0y4eHUs! 00y4aloNIMXCsl, IEMOHCTPUPYIOUINX MOBBIIIEHHBIA U BBHICOKUN YPOBHU TOCTH)KEHUH, 11€1€CO00pa3HO
dbopMHpOBaTh ¢ YYETOM MHTEPECOB ITHX OOYUaAIOLIUXCS U UX IJIaHOB Ha Oyayuiee. [Ipy Hamu4yuK yCTOMYMBBIX MHTEPECOB K Y4eOHOMY MpeIMeTy U



OCHOBATEJILHOH MOATOTOBKH 110 HEMY TaKHhe 00yJaroniuecss MOryT ObITh BOBJICUEHBI B TPOCKTHYIO JIEATEIHHOCTD M0 MPEIMETY U COPUECHTHPOBAHBI HA
MPOJOJKEHHE 00YUYEeHHUS B CTapIIMX KJIaccax Mo JaHHOMY MPOQUIIIo.

Jlyist onvcaHusl MOATOTOBKY YYAITUXCSl, YPOBEHB OCTIKEHUN KOTOPBIX HUMKE 0230BOT0, 11€1eCO00Pa3HO BBACIUTh TAKXKE J[BA YPOBHSI:

* NOHUKEHHBII YPOBEHb JOCTHKEHHM, OIIEHKA «HEYIOBIETBOPUTEIBHO» (OTMETKA «2%);

* HU3KHIii YPOBeHb JOCTHKCHHI, OIICHKA «TUT0X0» (0TMETKa «1»).

Henoctmxkenne 6a30Boro ypoBHs (MOHMKEHHBIM M HU3KWWA YPOBHU JOCTHXKEHHH ) (DUKCUPYETCS B 3aBUCUMOCTH OT 00bEMa M YPOBHSI OCBOCHHOTO
1 HEOCBOEHHOTO COZIEP KaHUS IIPEIMETA.

Kak mpaBuio, MoOHMKeHHBIH YPOBEHb OCTHKEHUN CBUIETEIHCTBYET OO0 OTCYTCTBHU CHCTEMATHYECKON 0a30BOW IMOATOTOBKH, O TOM, YTO
00y4aromuMcsi He OCBOCHO Ja)K€ M IMOJIOBHHBI IJIAHUPYEMBIX PE3yJIbTaTOB, KOTOPHIE OCBAWBAET OOJIBIIMHCTBO OOYYAIOMIMXCS, O TOM, YTO UMEIOTCS
3HAYUTENIbHbIE MPOOenTsl B 3HAHMX, AalibHeilnee oOydyeHue 3aTpynHeHo. [Ipu 3ToM oOydaromuiics MOKET BBIIOJHATH OTAENbHbIE 3aJaHUS
MOBBIIIEHHOTO YpoBHs. [laHHas rpyrmina oOyJaromuxcs (B CpeHeM B X0Jie 00yueHus coctapisitomast okoio 10%) TpedyeT crenuanibHOl AHarHOCTUKH
3aTpyaHEHUI B 00y4eHUH, MpoOeIoB B CUCTEME 3HAHUM U OKa3aHUU IeJIeHANIPABIEHHOM MOMOIIY B JOCTHKEHUH 0a30BOTO YPOBHS.

Hu3kuii ypoBeHb OCBOCHHSI INIAHUPYEMBIX PE3YyIbTAaTOB CBUIETEIILCTBYET O HATMYUHU TOJIBKO OTJIENBbHBIX (PparMEHTAPHBIX 3HAHUH TI0 MPEIAMETY,
nanpHeliee oO0y4deHHe MPaKTUYECKH HEBO3MOKHO. OOydaromuMmcsi, KOTOphIE JEMOHCTPUPYIOT HHU3KHM YpOBEHb JOCTHXKEHUH, TpedyeTcs
CrieluanbHas MOMOIIb HE TOJIBKO MO y4eOHOMY MpeAMeTy, HO U 1o (OPMHPOBAHHIO MOTHBAIMM K OOYYECHHIO, PA3BUTHIO MHTEpeca K M3ydaeMon
peIMeTHOM 001acTy, MOHUMAHUIO 3HAUMMOCTH MpeaMeTa A KU3HU U Jp. TOoNbKO HalIW4YUe MOJIOKUTEIbHOW MOTHUBALUU MOXET CTaTh OCHOBOM
JTUKBHUJIAIIUY TIPOOETIOB B O0YUCHHH ISl TAHHOM TPYIIIBI 00yJatOIUXCsl.

OnucaHHbIN BbIIIE TOJIXO] LIEIECO00pa3HO MPUMEHSATh B XOJI€ Pa3IUYHbIX MPOLEAYP OLEHUBAHUS: TEKYILEr0, IPOMEKYTOUYHOTO U UTOTOBOTO.

Jns popMHpOBaHUS HOPM OLIEHKH B COOTBETCTBUHU C BBIJICJIEHHBIMH YPOBHSIMH HEOOXOAMMO OMMCATh JOCTHXKEHUS oOydaromierocs 06a30BOTro
ypoBHS (B TePMHMHAX 3HAHUI W yMEHUH, KOTOpble OH JOJKEH MPOJEMOHCTPUPOBATh), 32 KOTOpbIE 00ydaromuiics 00OCHOBAHHO IOJIY4aeT OLEHKY
«yIlOBJIETBOPUTENHHOY. [locie 3TOro ompenensioTcss U COAepKATeIbHO OIMUCHIBAIOTCS OoJiee BBICOKME WJIM HU3KHE YPOBHU JOCTHOKEHHH. BaxkHO
aKLEHTUPOBAaTh BHUMAaHHE HE Ha OIIMOKaX, KOTOpPbHIE cJenai 00ydJaromuiics, a Ha Y4eOHBIX JOCTH)KEHHUSAX, KOTOphle 00ECHeunBalOT MPOJIBUKEHHE
BIIEpE]] B OCBOCHUH COJIEpKaHMsI 00pa3oBaHusl.

/lna ouenku OuHaAMUKU (DOpMUPOBAHUA NPEOMEMHBIX pe3yabmamog B CHCTEME BHYTPUIIKOIBHOIO MOHHUTOPHHra oOpa3oBaTelbHbIX
TOCTIDKEHUH 1es1ecoo0pa3sHo (UKCHUPOBATh M aHAIU3UPOBATh JaHHbIE O COPMHPOBAHHOCTH YMEHMH M HABBIKOB, CIIOCOOCTBYIOIIUX OCBOEHHIO
CHUCTEeMATHYeCKHUX 3HAHUM, B TOM YHUCIIE:

* NEPBUUHOMY O3HAKOMAEHUIO, OMPAbOmKe U OCO3HAHUIO Meopemuyeckux mooenel u noHamuti(00IeHayIHbIX U 0a30BBIX IS TaHHOW OOJIaCTH
3HAHUS), CMAHOAPMHBIX A2OPUMMO8 U NPOYeOYp;

* BbIAGIEHUIO U OCO3ZHAHUIO CYWHOCMU U O0COOEHHOCMeNuN3y4yaeMbIX OOBEKTOB, IPOLECCOB M SBICHUN JAEHCTBUTEIBHOCTH (TIPHUPOIHBIX,
COLIMAJIbHBIX, KYJIbTYPHBIX, TEXHUUYECKUX M Jp.) B COOTBETCTBUU C COJIECPKAHHEM KOHKPETHOTO Y4eOHOTO NMpEeAMETa, CO30AHUI0 U UCNONb308AHUIO
MoOejell N3y9aeMbIX 00BEKTOB U MPOIIECCOB, CXEM;

* BbIABGNIEHUIO U AHANU3Y CYWECMBEHHBIX U YCMOUYUBLIX C8A3€ll U OMHOUWEHUMEXKTY 00BEKTaMHU U MPOIIECCaMHU.

[Ipu 3TOM 00513aTETHHBIMU COCTABIISIONINME CHCTEMBI HAKOTIJICHHON OLIGHKH SIBIISTFOTCS MAaTEPHUAIIBI:

* CIapmosot OUAZHOCMUKLUL

* MeMAmMuyYecKux u umo2o8blx NPoGePOUHbIX pabom no 8cem yYYeOHbIM NPeoOMeman;

* meopueckux pabom, BKIto4yasi ydeOHbIE UCCIE0BaHUS U y4EOHbIE TPOEKTHI.

Pemienne o MOCTHKEHUU WM HEIOCTIKEHUH TUIAHUPYEMBIX Pe3yIbTaTOB WU 00 OCBOCHHH WM HEOCBOCHUHU Y4€OHOTO MaTepuaia MPpUHUMAETCS
Ha OCHOBE pE3yJIbTaTOB BBHIMOJIHEHUs 3aJaHuil 0a3oBoro ypoBHs. B mepuojn BBeneHuss Crangapra KpUTEpUHd TOCTHXKEHUS/OCBOEHHUS Y4eOHOTrO
MaTepHuaia 3a1aércs Kak BblonHeHHEe He MeHee 50% 3amanmii 6a30Boro ypoBHs wiu nosydeHue 50% OT MaKCHMalbHOrO Oaisia 3a BBIOJIHEHHE
3a/1aHnii 6a30BOT0O YPOBHSI.




YPpoBHM NOATOTOBKH YYALIUXCH U KPUTEPUH YCHEIHOCTH 00y4eHUs

YpoBHHU

Ouenka

Teopus

IIpakTuka

1 Y3uaBaHue

AJropuT™MuYecKas aesi-
TEJILHOCTD C IOJCKA3KOM

«3»

Pacno3HaBaTh 00BEKT, HAXOJIUTH HYKHYIO (Op-
MyJy, IPU3HAK, CBOHCTBO U T.].

YMeTh BHINONHATH 337aHus IO 00pa3ily, Ha HETo-
CPEACTBEHHOE IIPUMEHEHNE (POPMYJI, TIPABUII,
WHCTPYKLUH U T.J.

2.Bocnpou3BeneHue

AJiropuT™MUYECKas Jes-
TEIBHOCTH 0€3 MOACKA3KH

«4»

3HaTh GOPMYITHPOBKHU BCEX MOHATHH, HX CBOM-
CTBa, IPU3HAKH, (OPMYIIBI.

YMeThb BOCIPOU3BECTH JOKA3aTEIbCTBA, BHIBOIBI,
yCTaHaBIIMBATh B3aUMOCBSI3b, BHIOMPATh HYKHOE
JUIs1 BBITIOJTHEHUSI TAHHOTO 3a/IaHUsI

YMeTb paboTaTh C y4eOHOM U CIIPABOYHOM
JUTEPATYpPOii, BBITIOJIHATH 3a/1aHUs, TPEOYIOLIHEe
HECIIOKHBIX MPE0Opa30BaHUi C MPUMEHEHHEM
U3y4aeMOoro MaTepuana

3 IHonumanmue

JleaTenbHOCTh TIpU OT-
CYTCTBUU ABHO BBIPA’KCHHOT'O

«5»

€JIATh JIOTHYCCKHUEC 3aKIIFOUYCHUA, COCTABIIATHh
AJITOPUTM, MOJCJIb HCCIIOKHBIX CI/ITyaI_[I/Iﬁ

YMeTh NpUMEHATH MOJYYEHHbBIE 3HAHUS B
Ppa3IUYHBIX CUTyalUsAX. BBINOJHATH 3a1aHUS
KOMOWHHUPOBAHHOTO XapaKTepa, COACPKaIIIX
HECKOJILKO ITOHSATHH.

aJIropuT™Ma
4 OBJajieHHe YMCTBEHHOM B coBepiieHcTBe 3HATH U3YYEHHBIN MaTepUall, YMeThb NPUMEHATh 3HAHUSA B 1000
CaMOCTOATENbHOCTHIO CBOOOJHO OpUEHTUPOBAThCS B HeM. UMeTh HECTaHIapTHOM cuTyanuu. CaMoCTOATEJIbHO

TBopueckas uccienoa-
TCIBbCKAA ACATCIBbHOCTH

«5»

3HAHUSA U3 JTONOJIHUTENIBHBIX NICTOYHUKOB. Bia-
JIETh ONEPAMSIMH JIOTHIECKOT'O MBIILICHHS.
CocTaBjasiTh MOJIENb JTF000 CUTYyaIIUU.

BBINOJHATH TBOPYECKUE UCCIEA0BATEIIbCKUE
3ajaHusl. BoINOJAHATH QyHKINN KOHCYJIbTaHTA.

Oc00eHHOCTH KOHTPOJIAA M OLEHKH Y4eOHbIX JOCTHKEHU

Texkywuit KoHmponab MOXHO OCYLIECTBISATh KaK B NMUCHBMEHHOM, Tak W B ycTHOW (opme. IIncbMeHHBIE pabOTHI Uil TEKYLIETO KOHTPOJIS
peKOMeHAyeTCs IPOBOJUTh B (JOPME CAMOCTOSTENLHON pabOThl, TECTa MJIM MAaTEMAaTUYECKOro JUKTaHTa. JKenatenbHo, 4ToOBl pabOThI ISl TEKYLIETo
KOHTpOJISI COCTOSUIM W3 HECKOJIBKMX OJHOTHUIIHBIX 3aJaHUM, C IOMOLIbIO KOTOPBIX OCYIIECTBJISETCS BCECTOPOHHSSA IIPOBEPKA TOJIBKO OJHOIO
OIpeJICIEHHOT0 YMEHUs (HanpuMep, YMEHHsI CPaBHUBATh YMCIIA, YMEHHUS HAXOAUTh 3HaUeHUE (PYHKIIUH U Jp.).

Temamuueckuit KOHmMpoab TPOBOJUTCS B OCHOBHOM B IMUCHbMEHHOH ¢opme. /i TeMaTHUECKUX MPOBEPOK BBIOMPAIOTCS Y3JIOBBIE BOIPOCHI
[IPOrpaMMBbl; IIPUEMBbI BBIYUCIICHU, IEUCTBUS C YACIAMU, U3MEPEHUE BEJIMYUH U JIp.

Jlst obecrieueHrst caMOCTOSATEILHOCTH YUalTUXCsl MMOAOUPAIOTCS HECKOJIBKO BapUaHTOB paboThl. Ha BeImomHEeHNEe Takoi paboTsl oTBOAUTCS 15-20

MUHYT ypOKa.

Hmozoswvlii konmpoap npoBOIUTCS B (opMe KOHTPOJBHBIX pabOT KOMOMHHPOBAHHOIO XapakTepa. B aTux paborax cHayajga OTAEIHHO
OLICHMBACTCS BBIIIOJHEHHE 33/1a4, IPHMEPOB, a 3aTE€M BBIBOAUTCS UTOTOBAs OTMETKa 3a BCIO padoty. IIpm 3TOM MTOrOBas OTMETKa HE BHICTABIISCTCS
KaK CpeHUi 6asul, a onpeAessieTcs ¢ y4eTOM TeX BUAOB 3a/laHUH, KOTOPbIE sl JAaHHOW PaOOTHI SABISIFOTCS OCHOBHBIMH.




B ocHOBe o1leHMBaHUS MUCBMEHHBIX PA0OT JIeXkKAT CIEAYIOLIME OKa3aTeH: IPaBUIbHOCTh BBIIIOJHEHUS U 00BEM BBIIIOJHEHHOTO 3aJaHMsL.
OneHka NMCbMEHHBIX KOHTPOJIBHBIX Pa00T y4aluxcs.

OTMeTKa «5» CTABUTCH B CJIEAVIOIIUX CJIAVYATAX:

e paboTa BBIOJHEHA MOTHOCTHIO.
® B JIOTMYECKHX PACCYXKIEHUSIX U 0OOCHOBAHUAX HET MPOOEIIOB U OMIMOOK;

® B PCIICHUU HET MaTEeMAaTHUYECKHX OMMOOK (BO3MOKHA OJTHA HETOYHOCTb, OMUCKA, HE SIBJISFOIIASICS CIICJCTBHEM HE3HAHUS WM HETTOHMMAHUS
y4eOHOT0 MaTepuana);
OTMeTKa «4)» CTaBUTCS, €CJIM:

e paboTa BBHINOJHEHA MOJHOCTHIO, HO OOOCHOBAHUS ILIATOB PEIIEHUS] HEAOCTATOUHBI (€CH YMEHUsI OOOCHOBBIBATh PACCYXKACHUS HE SBISUTUCH
CIeIUaTbHBIM 00BEKTOM MPOBEPKH);

e JIOMYIICHA OJHA OLIMOKA WM JIBAa-TPU HEJ0UEeTa B BBIKJIAIKAaX, YePTEKaxX WK rpaduKkax (ecau 3TH BUABI PaOOTHI HE SBISUTUCH CIICUATHHBIM
00BEKTOM MPOBEPKH);

OtmeTKa «3» cTaBUTCH, €CJIN: JIOMYIICHBI 00Jiee OTHOM OMMOKH Wi 0oJiee IBYX-TpeX HEA0YETOB B BBIKJIAIKAX, YePTEeIKaX WK Tpaduka, HO
yJaluncs BiazeeT 00s3aTebHBIMU YMEHUSIMU IO TIPOBEPSIEMOI TEME.

OT1MeTKa «2» CTABUTCS, €CJIU: JTOMYIIEHBI CYIIECTBEHHBIC OMMMUOKH, MTOKA3aBIlIKe, YTO yUalTUNUCS HE BIIaJieeT 00s3aTEIbHBIMHU 3HAHUSIMH T10
JTAHHOW TeME B MOJHOM Mepe.

TpeOoBaHMsl K NPOBeIEHNI0 KOHTPOJbHBIX Pa0doT.

[Tpu ntaHupoOBaHUK KOHTPOJBHBIX PA0OT B KaXKIOM Ki1acce HEOOXOAMMO MPEeIyCMOTPETh PaBHOMEPHOE UX pacIpeqesieHHe B TeUeHHE YETBEPTH,

HE JOIyCKas CKOIUIEHHS MHUChMEHHBIX KOHTPOJIBHBIX pabOT K KOHIly YeTBepTH, momyroaus. He >xemareiabHO MPOBOAUTH KOHTPOJIbHBIE PAaOOTHI B
NepBBIN JeHb Y€TBEPTHU, B TIEPBbIH JI€HD MOCIIE NIPA3IHUKA, B TOHEIEIbHUK.

Hcknwuenue mpaemupyroujux yueHuKo8 hakmaopos npu op2anu3ayuu paoomol:

paboTy B MPHUCYTCTBHM ACCHUCTEHTa (IPOBEPSIONIET0) MPOBOAUT YYWTENb, IOCTOSHHO pPAa0OTAONMK ¢ AEThbMHM, a HE ITOCTOPOHHHH WU
MaJIO3HAaKOMBIH yIEHUKaM YEJIOBEK;

YUUTENb BO BpeMsl TPOBECHUS pabOThl UMEET MpaBo CBOOOIHO OOIIATHCS C YUEHUKAMU;

ACCUCTEHT (TIPOBEPSIONINIA) GUKCUPYET BCE CIyyan OOpaIleHus IeTeH K YUUTEINI0, CTeeHb OMOIIM, KOTOpasi OKa3bIBACTCS YUEHUKAM CO CTOPOHBI
YUUTENs, U IPU MOJIBEACHUU UTOTOB pabOTHI MOKET YUUTHIBATH ATH HAOIIOACHUS.

Kaxnas pabora 3aBeprraercs caMonpoBepkoi. CaMOCTOATENFHO HAaWAEGHHBIE W AaKKYpaTHO MCHpABICHHBIE OMIMOKM HE JOJDKHBI CIY)KUTh

NPUYMHON CHM)KEHUSI OTMETKH, BBICTaBIIsIeMO 3a paboTy. Tonbko HEOpEKHOE UX WCHPABICHUE MOXKET MPUBECTH K CHIDKEHHIO Oallla MpU YCIOBHUH,
YTO B KJIACCE MPOBOJIMIIACH CIIeMaIbHas paboTa 1o (OPMUPOBAHUIO YMEHHSI BHOCHTD UCTIPABJICHUSI.

Ouemca YCTHBIX OTBETOB YUYallIUXCH.

OTBeT OIEHUBAETCS OTMETKOM «5», eCJIH VUYCHHK:

® [IOJTHO PACKPBLI COJEpKaHKe MaTepralia B 00beMe, PeTyCMOTPEHHOM IIPOrpaMMOi M yUeOHUKOM;



® W3JIOXKWI MaTepuag TIPaMOTHBIM SI3bIKOM B OIPENEICHHON JIOTUYECKOW I10CIEN0BATEIbHOCTH, TOYHO HCIOJb3Yysl MaTEeMaTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIUKY;

® TPaBUIHHO BHITIOJHWI PUCYHKH, YEPTEKH, TpapuKU, COMMYTCTBYIOLINE OTBETY;

® [IOKa3aJl YMEHHME WUIIOCTPUPOBATh TEOPETHUUECKHE TIOJOXKEHUS KOHKPETHBIMU IPUMEpPAaMHU, NPUMEHSTh MX B HOBOW CUTyallUH INpuU
BBITNIOJTHEHUH NTPAKTUYECKOTO 3a/1aHuUs;

® MPOJEMOHCTPUPOBAJT YCBOEHUE PaHEE M3YUYEHHBIX COIMYTCTBYIOLIUX BOMPOCOB, CHOPMUPOBAHHOCTh M YCTOMUHMBOCTH MCHOJIB30BAHHBIX MPU
OTBETE YMEHUI U HaBBIKOB;

e OTBEYAJ CAMOCTOSITENILHO 0€3 HaBOJSAIIMX BOIIPOCOB YUUTEIS.

Bo3MOXxHBI 01Ha — ABE HETOYHOCTU IIPU OCBELIEHUM BTOPOCTENEHHBIX BOIPOCOB MJIM B BBIKJIAAKaX, KOTOPHIE YUEHMK JIETKO HCIPABMI IO
3aMEUYaHUIO YUUTEIS.

OTBeT OLIEHUBAETCS OTMETKOM «4».,eCIM OH YJOBJIETBOPEH B OCHOBHOM TpPEOOBAHUSAM Ha OTMETKY «5», HO NPU 3TOM HMEET OJMH U3
HEJ0CTaTKOB:

® B U3JIOKEHUU JOMYIIEHbl HeOosblIne MpoOesbl, He MCKa3UBIIME MaTEeMaTHYeCKOro COJAEp)KaHMsI OTBETA, MCIPABIIEHHBIE MO 3aMEYaHUIO
YUUTEIS.

e JIOMYIICHBI OMMOKHM WK Oojiee ABYX HEIOYETOB MPHU OCBEIICHUU BTOPOCTEIIEHHBIX BOMPOCOB WM B BBIKJIAJKAaX, KOTOPHIE YYCHUK JIETKO
MCIIPaBUJI IO 3aMEYAHUIO YUUTEIIS.

OTMeTKa «3» CTABUTCH B CJACAVIOIINX CJIAVYAAX:

®  HEMOJHO WM HEMOCJIEI0BAaTEIHLHO PACKPBITO COJEpKaHUE Marepuaia, HO MOKa3aHo 00Iee MOHUMAaHUE BONPOCa U MPOJAEMOHCTPUPOBAHBI
YMEHHUS, TOCTATOYHBIE JJI JaJIbHEHUINIET0 YCBOCHUS TPOrpaMMHOTO MaTepuaia (onpeaeneHubie « TpeboBaHUAMHE K MATEMaTHYECKOM TTOATOTOBKE
YUALIHAXCS).

® WMENNCh 3aTPYAHEHUS WIA JOMYIICHBI OMUOKHA B ONPEACICHUH MOHATUN M, MCIOJb30BAaHUU MATEMAaTHUYECKOW TEPMHHOJOTHH, YePTEkKax,
BBIKJIQJIKaX, UCIIPABJICHHBIC MTOCJIC HECKOJIBKUX HABOJISIIINX BOMPOCOB YUHUTEIIS,

® YYEHUK HE CIOpaBUJICA C MPUMEHEHUEM TEOPUM B HOBON CUTYyallMU MPHU BHIMOJIHEHUH MPAKTUYECKOTO 3aJaHUs, HO BBIMOJHUI 3aJaHUS
00513aTeILHOTO YPOBHS CJI0KHOCTH T10 TAHHOU TEME;

® [IpU 3HAHUU TEOPETUUYECKOTO MaTepHalia BRISIBICHA HEAOCTATOYHAS CPOPMUPOBAHHOCTh YMEHHI U HABBIKOB.

OTMeTKA «2» CTABHUTCA B CJSAVIOIIMNX CIAVIAAX:

® HE PacKpPHITO OCHOBHOE COJIEp)KaHKE y4eOHOTO MaTepraa;

e 0O0OHapy)XEHO HE3HAHWE WJIM HETIOHWMMAaHHUE YICHUKOM OOJIbIIeH MiIM Hanbojee BaAXKHOM YacTH yueOHOTO MaTepHaa;

® JIONyIICHBI OIMMOKH B ONPEIEIICHUU TOHATHH, TIPH UCIIOIB30BaHUN MaTeMaTHUECKOW TEPMUHOJIOTHH, B PUCYHKAX, YepTexax WiH rpadukax,
B BBIKJI/IKaX, KOTOPhIE HE MCIPABJICHBI ITOCIIE HECKOIBKIX HABOISIIUX BOTIPOCOB YUHUTEIIS.

Onucanue mecta y4e0HOro npeaMera B y4eOHOM IJIaHe

Cornacao ®denepanbHOMy 0a3UCHOMY Y4eOHOMY TUTaHy JUTsl 00pa3oBaTeIbHbIX yupexaeHui Poccuiickont @enepamnuu ajist 00s13aTeIbHOTO
M3y4YeHHUs MaTeMaTHKH Ha dTare OCHOBHOTO 00I1ero oopa3oBanus Ha U3y4eHHe anreOprl B 7 kiacce orBoautcs 102 yaca u3 pacuera 3 yaca B
Henes10 (34 yueOHbIX Heesm).B ToM unciie KOHTPOIBHBIX padoT - 10 (BKIIOYAsi UTOTOBYIO KOHTPOJIBHYIO paboTy)



I{leHHOCTHBIE OPHEHTHUPHI COIEPKAHUA Y4eOHOT 0 MpeAMeTa

1. Ilo3naBaTebHBbIE EHHOCTH, KOTOPHIE MTPOSIBISIOTCS:

* B IIPU3HAHUU [ICHHOCTH HAYYHOT'O 3HAHUS;

* B OCO3HAHHH LIEHHOCTHU METOJIOB HCCIIEAOBAHUS KUBOU U HEXKUBOU MTPUPOJIBI.

2. KoMMyHMKATHMBHbIE IéHHOCTH, OCHOBY KOTOPBIX COCTaBJISIOT:

* TIpaMOTHas peub;

° MMpaBUJILHOC UCIIOJIb30BAHHUEC TCPMUHOJIOTUHU U CUMBOJIMKH,

*  CHOCOOHOCTBH OTKPBITO BBIPAKaTh U apTYMEHTHPOBAHO OTCTaUBATh CBOIO TOUKY 3PEHUS;

* MOTPeOHOCTh BECTH AUAJIOT, BHICTYIIMBATH MHEHUE ONIOHEHTA.

3. LleHHOCTH MOTPEOHOCTH B 3J0POBOM 00pa3e KU3HM:

* MOTPeOHOCTH B O€3yCIOBHOM BBHITIOJHEHUH MPaBUII 0€30IaCHOTO MCIOJIb30BAHUS PA3IMUHBIX TEXHUYECKUX YCTPOMCTB B MOBCEAHEBHON KHU3HU.

TpeGoBanus k pe3yjJbTaTaM 00y4eHHUs] H OCBOCHHUIO COJIeP:KaHHUS Kypca

CranpapT ycTaHaBIMBaeT TPeOOBAaHUS K pe3ysibTaTaM OCBOCHHs OOYUYarOIIMMHUCS OCHOBHOM 0Opa3oBaTeNbHOM MpOrpaMMbl OCHOBHOTO OOIIETO
o0Opa3zoBaHMS:

JMYHOCTHBIM, BKJIOYAIOIIUM TOTOBHOCTH M CIIOCOOHOCTh OOYYaIOIIMXCS K CAMOPA3BUTUIO W JMYHOCTHOMY CaMOOIIPEENICHUIO,
C()OPMHPOBAHHOCTh MX MOTHUBAllMM K OOYYEHHMIO M LEJICHANPABICHHOW IO3HABATEIbHON [EATEIbHOCTH, CHUCTEMbl 3HAUYMMBIX COLHUAIbHBIX MU
MEXJINYHOCTHBIX OTHOLICHUH, IEHHOCTHO-CMBICIIOBBIX YCTAaHOBOK, OTPAXKAIOUIUX JTUYHOCTHBIE U TPAKIAHCKUE TIO3ULUH B IEATEIBHOCTH, COLUAJIBHBIE
KOMIIETEHIINH, IPAaBOCO3HAHME, CIIOCOOHOCTh CTaBUTh LIEJH M CTPOUTH KU3HEHHBIE IJIaHbI, CIIOCOOHOCTh K OCO3HAHUIO POCCUHCKOM MIEHTHYHOCTHU B
MIOJINKYJIBTYPHOM COLILYME;

MeTanpeAMeTHbIM, BKIIOYAIOIIMM OCBOCHHBIE OOYUYAIONIMMHUCSA MEXKIPEJAMETHBIE TOHATUS W YHHUBEpCAJbHBbIC Yy4yeOHbIE JIEHCTBHS
(perynaTUBHBIC, MTO3HABATENbHbIE, KOMMYHUKATUBHBIE), CIIOCOOHOCTh MX HCIOJIb30BAaHUS B y4eOHOMN, MO3HABATEIbHOM M COLMAIBHOM IpPAKTHKE,
CaMOCTOSITENIbHOCTh TUIAHUPOBAHUSI U OCYILECTBICHUS Y4eOHOM MAEATENbHOCTH M OpraHu3aluyd Y4eOHOTro COTPYIHHMYECTBA C IeJaroraMd u
CBEpCTHUKAMM, IOCTPOEHNUE UHIMBUAYAIbHOW 00pa30BaTeIbHON TPAaeKTOPHH;

NpeAMeTHBIM, BKJIIOYAIOIIUM OCBOCHHBIE OOYYArOIIMMHUCS B XOZA€ M3YYECHHs YUEOHOrO MHpeaMeTa YMEHHs CHelU(HUecKue IS JaHHOU
IPEIMETHOM 00JIaCTH, BUJBI JESITEIBHOCTH 10 MOJTYYEHUIO HOBOI'O 3HAHUS B paMKaxX y4eOHOro IpeaMera, ero npeodpa3oBaHHUIO M MPUMEHEHUIO B
y4eOHBIX, y4eOHO-IIPOCKTHBIX W COLHUAIBHO-IIPOCKTHBIX CHUTYalMsIX, (OPMHUPOBAHHE HAYyYHOT'O THIA MBIIUICHUS, HAYyYHBIX MPEICTaBICHUH O
KIIIOUEBBIX TEOPUSX, TUIIAX U BUJAX OTHOILICHUN, BIaJCHUE HAYYHON TEPMUHOJIOTHEH, KIOYEBBIMU OHATHAMH, METOJaMHU U IIPUEMaMHU.

[Tporpamma 1o3BOJISICT JOOMBATHCS CIEAYIOIIMX PE3YJIbTATOB OCBOSHHS 00pa3oBaTEeIbHONW MpPOTrpaMMbl OCHOBHOTO OOIEro oOpa3oBaHUS:
JIMYHOCTHBIE Pe3yJbTAThI 0CBOEHHSI 00Pa30BaTeJIbHOM IPOrPaMMBbI:

1) BocmuTaHME POCCUICKOMN TpakJIaHCKON MAECHTUYHOCTH: NATPUOTH3MA, YBaXeHUs K OTeuecTBy; OCO3HAaHHUE CBOEM 3THUYECKOW NMPUHAMIEKHOCTH,
3HAHHE UCTOPHH, A3bIKA, KYJIBTYPBI CBOETO HapOJa Ha IPUMEPE COJEPKaHNS TEKCTOBBIX 3a1ad;



2) hopMupoBaHKE OTBETCTBEHHOTO OTHOIIEHUS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH OOYYaIOIIUXCS K CaMOPA3BHTHIO M CaMOOOpa3oBaHUIO Ha
OCHOBE MOTHBAIlMM K OOYyYEHUIO M MO3HAHWIO, OCO3HAHHOMY BBIOOPY M MOCTPOEHHUIO JajdbHEHIIeH MHIWBUIYadbHOW TPaeKTOpUH OOpa30BaHUS Ha
0a3e OpHUEHTHPOBKH B MHpe NIpodeccuil U Mpo(ecCHOHANBHBIX MPEANOYTeHUH, ¢ yUéTOM yCTOMYMBBIX MO3HABATENbHBIX MHTEPECOB, a TaKXke Ha
OCHOBE ()OPMUPOBAHUS YBAKUTEILHOTO OTHOILLIEHUS K TPYAY, PA3BUTHSI OIbITA YYACTHSI B COL[UAIIBHO 3HAYMMOM TPY/E;

3) bopMupOBaHHE OCO3HAHHOTO, YBAKUTEILHOTO U TOOPOKEIATETLHOTO OTHOIICHHS K IPYTOMY YeJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHUIO, KYIbTYpE,
S3BIKY, BEpE, TPaKIaHCKON MO3UINH, K UCTOPUH, KYJIbTYpE, PEIIUTUH, TPAAULIUSIM; TOTOBHOCTH U CIIOCOOHOCTH BECTHU JUAJIIOT C APYTUMHU JIIOJBMU U
AJOCTUIraTh B HEM B3aMMOIIOHUMAaHUAI,

4) ocBO€HHE COLUATIBLHBIX HOPM, MPaBUJI MOBEACHHUSI, PoJieii 1 popM coIMaIbHOM JKU3HH B TPYIIaxX U COOOIIECTBAX, BKIIIOYAs B3POCIIbIE U COIIMAIbHBIE
coonecma; Y4aCTUuC B HIKOJIbHOM CaMOYIPABJICHUU U O6H.I€CTB€HHOﬁ JKM3HU B IpcAciiaX BO3PACTHBIX KOMHGTGHHHﬁ;

5) pa3BUTHE MOPAILHOIO CO3HAHHS M KOMIIETEHTHOCTH B pEIICHHH MOpPajbHBIX MHpoOJieM Ha OCHOBE JIMYHOCTHOTO BbIOOpa, (opMupoBaHHE
HPAaBCTBCHHLIX YYBCTB U HPABCTBCHHOTO IMMOBCACHHA, OCOSHAHHOTO U OTBCTCTBCHHOI'O OTHOIICHUSA K CO6CTBCHHBIM MMOCTYIIKaM;,

6) bopMHpoBaHNE KOMMYHUKAaTUBHOW KOMIETEHTHOCTH B OOLIEHUH U COTPYAHHYECTBE CO CBEPCTHHUKAMM, AETbMU CTapLIero U MiaJlIero Bo3pacTa,
B3POCJIBIMH B IpoIiecce 00pa3oBaTeNIbHOM, OOIIECTBEHHO MOJIE3HON, YIeOHO-HCCIeI0BATENBCKOM, TBOPYECKOM U APYTUX BUAOB JACSITEILHOCTH;

7) yMeHue SICHO, TOYHO, TPAaMOTHO M3JIaraTh CBOM MBICIM B YCTHOW M NMHCbMEHHOH peuH, MOHMMATh CMBICI MOCTAaBJICHHOW 3aJayd, BBICTPAUBATh
apryMeHTalnIo, IPUBOIAUTE IPUMEPEI U KOHTPIIPUMEPEL,

8) mepBOHayalbHOE MPEJICTABICHNE O MaTEMaTHUYECKON Hayke Kak cepe ueloBeUecKoil AesITeNbHOCTH, 00 3Tanax ee pa3BUTHS, O €€ 3HAUUMOCTH JJIst
Pa3BUTHA HUBUIIN3AIUU,

9) KPUTHYHOCTH MBIILJICHUS, YMEHUE PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS, OTIMYATh TUIIOTE3Y OT (paKTa;

10) kpeaTUBHOCTb MBILUICHUS, MHUIIMATUBA, HAXOAYMBOCTh, aKTUBHOCTh IIPU PEIICHUHU apU(PMETHUECKUX 3a/1a4;

11) ymeHHe KOHTPOIUPOBATH MPOIIECC U PE3YJIbTAT YIeOHOH MaTeMaTUUECKOU JIEeATeTbHOCTH;

12) popmupoBanue cCrioCOOHOCTH K IMOITMOHATLHOMY BOCIIPUSATHIO MAaTEMATHUECKUX OOBEKTOB, 3a/1a4, PEIICHUH, pACCyKICHHIA,

13) bopmupoBaHue IEHHOCTH 3J0POBOTO M 0€30MacCHOT0 00pasa KU3HU;

14) oco3HaHue 3HAYCHUS CEMbH B KU3HH YEIIOBEKA M OOINECTBA, MPUHSATUE [IEHHOCTH CEMEHHOU KU3HHU, YBAKUTEILHOE U 3a00TIMBOE OTHOIIIEHUE K
YJICHaM CBOEH CEMbH Yepe3 y4acTHE BO BHEKIIACCHOM padoTe;

15) pa3BuTHE SCTETHYECKOTO CO3HAHMSI, TBOPUYECKOM NEATEIHHOCTH SCTETHUECKOTO XapaKkTepa Yepe3 BHIITOJIHEHHE TBOPUECKUX paboT

MeTanpeaMeTHbie pe3yJbTAThl 0CBOEHHSI 00Pa30BATEILHON POrPAMMBI:

1) yMmeHue caMOCTOSTENBHO OIpPENeNATh LEIH CBOero oOyueHHs, CTaBUTh U (popMynupoBaTh Ajs ceOs HOBBIE 3a/7a4yd B yué€Oe M MO3HaBATEIbHOM
NesITeIbHOCTH, Pa3BUBATh MOTHUBBI M HHTEPECHI CBOEH MMO3HABATENbHOMN AESITEIbHOCTH;

2) yMeHHe CaMOCTOSTENIbHO TUIAHUPOBATh IYTH JIOCTMIKECHUS LIeel, B TOM YMCIIE abTepHATHBHbBIC, OCO3HAHHO BHIOMpaTh Hambosee 3(hdeKkTuBHBIC
CIOCOOBI perieHus1 yUeOHBIX U MO3HABATEIBHBIX 33]1a4;

3) yMEHHE COOTHOCHUTH CBOM ACHCTBHS C INIAHUPYEMBIMU PE3YJIbTaTaMH, OCYILECTBISATh KOHTPOJIb CBOEH AEATEIBHOCTU B IPOLIECCE AOCTHIKECHHUS
pe3yibTaTa, ONpeaessiTh CIOCOOBI JIEWCTBHI B paMKax MPEAJIOKEHHBIX YCIOBUM M TpeOOBaHUN, KOPPEKTUPOBATh CBOM JACHCTBUS B COOTBETCTBHH C
U3MEHSIOIIEHUCS CUTYaLlUEH;

4) yMeHue OlleHUBAaTh MPAaBUIHLHOCTh BHIMOJHEHHS YUeOHOM 3a/1aul, €€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOXHOCTH €€ peIIeHNUS;

5) BIaficHHe OCHOBAMHU CaMOKOHTPOJISl, CAMOOIICHKH, NMPUHSATHS PEIIEHUH U OCYIIECTBICHHS OCO3HAHHOTO BbIOOpa B y4eOHOW M MO3HABaTENbHON
NeSITeNIbHOCTH;

6) YMCHHUEC ONPCACIIATh MOHATHUA, CO3AaBaATh O606H.I€HI/ISI, YCTaHaBJIMBATbL aHAJIOTHU, KJ'IaCCI/I(bI/II_[I/IpOBaTB, CaAMOCTOATECIIBHO BBIGI/IpaTB OCHOBaHHUA U
KpUTEpUHU JUIsl Kilaccu(UKalMK, yCTaHABINBATh IPUYUHHO-CIIEICTBEHHBIE CBA3H, CTPOUTH JIOTHUECKOE PacCyKICHHE, YMO3aKIoueHe (MHAYKTUBHOE,
ACAYKTHUBHOC U IO aHa.IIOFI/II/I) H ACJIaTh BBIBOJBI,

7) yMeHUE co3/1aBaTh, IPUMEHSTh U TPE0OPa30BbIBATh 3HAKU U CUMBOJIbI, MOJIETIH U CXEMBI JJIs pelIeHusl y4eOHbIX U MTO3HABATENIbHbIX 33/1aY;



8) CMBICIIOBOE UTEHHUE;

9) yMeHue OpraHU30BBIBATh y4e€OHOE COTPYIHUYECTBO U COBMECTHYIO JESATEIBHOCTh C YUMTEIEM M CBEPCTHHKAMM; paboTaTh UHIMBUIYaIbHO U B
rpyIIe: HaxoguTh oOIIee pelieHne M pas3pemarb KOH(MIMKTHI Ha OCHOBE COIVIACOBAHMS MO3MLMH M y4€Ta HWHTEpPEecoB; (OpPMYyIHpOBaTh,
apryMEeHTHPOBATh U OTCTAaUBaTh CBOE MHEHHUE;

10) YMCHHUE OCO3HAHHO HCIOJB30BATh PCYUECBLIC CPCACTBA B COOTBCTCTBHU C 3a;[aqel?1 KOMMYHHKAIUKU IJId BBIPpA)KCHUSA CBOUX YYBCTB, MBICIIEH U
MOTPeOHOCTEN; TIIITAHUPOBAHUS M PETYJISIIMHA CBOCH NIEATETHOCTH; BJIaJICHUE YCTHOM M MUCHMEHHOHN PEUbl0, MOHOJIOTHYECKON KOHTEKCTHON PEUbIO;
11) bopmupoBanre u pa3BUTHE KOMIIETEHTHOCTH B OOJACTH HCIOJIb30BaHUSA HH(OPMAIIMOHHO-KOMMYHHMKAIIMOHHBIX TexHosoruit (namee MKT—
KOMITCTCHITHH);

12) nmepBoHauanbHOE MpEACTaBICHHE 00 HIEAX U METO/IaX MaTEMAaTUKU Kak 00 YHUBEPCAIbHOM SI3bIKE HAYKU U TEXHHKH;

13) pazBuTHe criOCOOHOCTH BUIETh MATEMAaTUUECKYIO 3a/1ady B APYTUX AUCLUUIUIMHAX, B OKPYKalollel )KU3HU;

14) ymeHue HaxXoOUTh B PA3MUYHBIX MCTOYHHMKAX HH(POPMALMIO, HEOOXOAWMYIO JJIsl PELICHHs MaTEeMaTUYeCKUX MpoOJeM, W NPEACTaBIATH €¢ B
MOHATHOM (hOpMe; MPUHUMATH PEIICHUE B YCIOBUSX HETIOJTHOW U M30BITOYHOMN, TOUHON M BEPOATHOCTHON MH(POPMAIIHH;

15) ymeHue mNOHUMATh W HCIOJIB30BaTh MAaTEeMAaTHYECKHUE CPEACTBAa HAIJSIIHOCTH (PUCYHKH, YEPTEXH, CXEMbl M [1p.) Ul WIUTIOCTPAlUH,
MHTEpIIpETAINH, apTyMEHTALUH;

16) ymeHune BBIABUTaTh TUIIOTE3bI IPU PELICHUN YIEOHBIX 3a/1a4 U TOHUMaHUsI HEOOXOIUMOCTH UX TIPOBEPKH;

17) noHuMaHue CyIIHOCTH aJITOPUTMHUYECKUX MPEANHUCAHUNA U YMEHUS JeCTBOBAaTh B COOTBETCTBHUU C MPEATIOKEHHBIM aIrOPUTMOM;

18) ymMeHne caMOCTOSTENTLHO CTaBUTD 11€JTH, BEIOUPATh U CO3/1aBaTh AITOPUTMBI JUIsl PELICHUs] y4eOHBIX MaTeMaTUYeCKHX Mpo0iIeM;

19) ciocoOHOCTH MIaHUPOBATH U OCYLIECTBIISTH JEATEIBHOCTh, HAPABJICHHYIO Ha PEIICHHE 3a/1a4 HCCIIeI0BAaTEIbCKOTO XapaKTepa

IIpenmeTHbIe pe3yabTAThI 0CBOEHUsI 00Pa30BaTeIbHON MPOrPaMMbI:

1) ymeHnme paboTaTh C MaTEeMAaTHYECKUM TEKCTOM (CTPYKTypHpOBaHUE, U3BJICYCHHE HEOOXOAUMON MH(OpMAIUK), TOYHO U TPAMOTHO BBIPAXKATh
CBOU MBICIIM B yCTHOﬁ U IIMCHMEHHON peur, NMPpUMCHAA MATCMATUYCCKYIO TCPMHUHOJIOTHUIO WU CHMBOJIMKY, UCIOJB30BATHh PA3JIMYHBIC SA3BIKU
MaTeMaTHUKH (CIIOBECHBIN, CHMBOIMYECKUH, TpadUuecKuii), pa3BUTHE CIIOCOOHOCTH OOOCHOBBIBATH CYXKIACHUS, TPOBOIUTH KIIACCH(DHUKAIIUIO;

2) BuaacHWe O0a30BBIM TOHSTHWHBIM allaparoM: HMETh IMPEICTaBICHHE O 4YHUCle, ApoOH, MpOUeHTaX, (HOPMHUPOBAHHE MPEICTABICHHUNA O
CTaTUCTHYECKUX 3aKOHOMEPHOCTSIX B PEATbHOM MHPE M Pa3INYHBIX CIIOCO0aX UX U3YyUCHUS,

3)  yMeHHE BBINOJHATH apupMeTHYeCKHe MPeoOpa3oBaHMs PALMOHATIBHBIX BBIPAKEHUN, IPUMEHATh MX JUIS PEHICHUS YU4eOHBIX MaTeMaTHYeCKHX
3ajad;

4)  TpaBWIBHO YMOTPEOIATh TEPMHHBI, CBSI3aHHBIE C PA3IMYHBIMHM BUJAAMHU YHCET M CHOCOOAMH MX 3alMCHU: LIeloe, APOOHOe, Iepexoa OT OIHOM
(dhopMBI 3anUCcH K Ipyrou (Hampumep, MPOIEHTHI B BUE JACCATUYHONW IPOOH; BBICICHUE IEI0OW YaCTH W3 HEMPABUIBHOM NpoOM); pemarsh TpH
OCHOBHBIE 3a]1a4u Ha Jpoou;

5) cpaBHHMBaTh 4YHCIA, YHOPSAOYMBATH HAOOpPHI YHWCEN, TIOHUMATh CBSI3b OTHOIICHHW «OOJIBIIE», «MEHBIIE» C PACIOJIOKEHHEM TOYEK Ha
KOOpJIWHATHON MPSIMOI; HAXOAUTH Cpe/iHee apu(PMEeTHIECKOE HECKOIBKUX YUCEIT;

6)  BIAAETh HABBIKAMHU BBIYMCIICHHS 11O POpPMYJiaM, 3HATh OCHOBHBIC €IMHUIIBI H3MEPEHHSI © YMETh TIEPEHTH OT OJTHUX €AMHUI] U3MEPEHHS K IPYTHM
B COOTBCTCTBUU C YCIIOBHUAMU 3a1a4U;

7)  HaxXOOUTh YHCIIOBBIC 3HAYCHUSI OYKBEHHBIX BBIPAKCHHIA;

8)  yMeHue IPUMEHATH U3YUYECHHbIE MIOHATHUS, PE3Y/IbTAThl U METO/IBI IPU PELIEHUH 3a/1a4 U3 PA3JINYHBIX pa3JesoB Kypca.

B pesynomame uzyuenus anzeopul yueHuK 001cen
3HATL/IIOHUMATEL*

L4 CYIICCTBO NOHATHA MAaTCMATUYCCKOI'0 JOKAa3aTCIILCTBA; IPUMCPBI 10KA3aTCIbCTB;



*

CYILECTBO MOHATHUS aJIrOPUTMA; IIPUMEPBI AITOPUTMOB;

KaK HCIOJB3YIOTCS MaTeMaTHUecKue (OpPMYIbl, YpaBHEHHs W HEPAaBEHCTBA; MPUMEPbl MX NPUMEHEHUS [JIsl pPEIIeHUS MaTEeMAaTUYEeCKUX H
IIPAaKTUYECKUX 3a/1a4;

KaK MaTeMaTU4eCKU OTpeieIeHHbIe ()YHKIIUN MOTYT OIIMCHIBATh peajbHblE 3aBUCUMOCTH; IPUBOAUTH MPUMEPHI TAKOTO OTHMCAHMS;
KaK MOTPEOHOCTHU MPAKTUKHU MPUBEIN MATEMaTHUECKYIO HAyKy K HEOOXOIMMOCTH pacIlUpeHus MOHATHS YHCIIa;
BEPOATHOCTHBIN XapaKTep MHOTUX 3aKOHOMEPHOCTEN OKPYKAIOIIEr0 MUpa; MPUMEPhI CTATUCTUYECKUX 3aKOHOMEPHOCTEN U BHIBOJIOB;

CMBICI HAcaIn3alluu, MMO3BOJISIONICH pfmaTth 3aaadyun peaJ'II)HOI\/'I HeﬁCTBHTeHBHOCTH MAaT€EMAaTUYCCKUMU METOJaMH, ITPUMCEPHL OH_II/I6OK,
BO3HHUKAOIHUX IIPpHU UACATU3alH.

Iomumo YVKA3AaHHbIX 6 OaHHOM pa3deﬂe 3HaHI/lI;Z, 68 mpe608anuﬂ K YPOGBHIO NO020MOBKU BKIIOYAIOMCSL MAKI’CE 3HAHUA, Heobxooumble 01l OCE0CHUs.
nepevyuciennvlx Huasuce yM@HulZ

AJITEBPA
yMeThb

BBINOJIHATE apU(METHUECKUe AECUCTBUS, COYETass YCTHbIE W IMHUCHbMEHHbBIC NPUEMBI, IPUMEHEHHUE BBIUYMCIUTEIBHBIX YCTPOMCTB; HAXOIUThH
3HAYEHUS CTENICHU C HATYPAJIbHBIM [TOKA3aTeJIEM; M0JIb30BaThCS OLEHKON U PUKHUIKOHN NPU IIPAKTHYECKUX PacyeTax;

MPOBOJIUTH 110 U3BECTHBIM (hOpMYJIaM U MpaBUiIaM MpeoOpa3oBaHus OyKBEHHBIX BhIPaKEHUIA;

BBIUUCIIATh 3HAUYEHUS YUCIIOBBIX U OYKBEHHBIX BBIPAXKEHUH, OCYIIECTBIISISI HEOOXOAMMBIE TOJICTAHOBKY M ITPE0Opa30BaHNUs;

HCII0JIL30BATH NPHOOPETEHHbIC 3HAHNSA U YMEHHS B IPAKTHYECKOM AeATEJbHOCTH U NOBCEIHEBHOM KU3HHU IS

MPAKTUYECKHX PAacdeToB Mo (hopMyam, UCTIONb3Yys IPU HEOOXOAUMOCTH CIIPABOYHBIC MAaTEPUAIbI U IPOCTEUIIINE BEIYMCIUTEIbHBIE YCTPONCTBA,;
OYHKIUHU U TPAOUKHU

yMeTh

OTIpeIeNIATh 3HaUeHUe (PYHKIMH 110 3HAYCHHUIO apryMEeHTa MPH Pa3IMYHbIX Coco0ax 3aJjaHus (QyHKIINH;

CTPOUTH rpauKK U3yUYEHHBIX (PYHKITUH;

OIUCBIBATH MO TPaUKy U 8 npocmenwux ciy4asx no ghopmyne NOBeeHUE U CBOUCTBA (PYHKIMNA, HAXOAUTH MO rpaduKy GYyHKIMKA HauOOIbIINE
Y HaUMEHbIINE 3HAUYCHMS;

pelarb ypaBHEHMs, IPOCTEHIINE CUCTEMBI YPABHEHUN;

HCNO0Jb30BATH NPUOOPETeHHbIE 3HAHUS M YMEHNS B MPAKTUYECKOM 1eATeIbHOCTH U MOBCETHEBHOM KU3HM IS
OIMMCAHUs C TIOMOIIBIO PYHKIIMNA Pa3IMUHbIX 3aBUCHUMOCTEH, peICTaBIeHHs UX TpadudecKu, UHTEPIpETAlH IPaPUKOB;

YPABHEHUSA U HEPABEHCTBA

yMeThb



o pelaTh NpoCcTeINe ypaBHEHUS U HEPABEHCTBA, U UX CUCTNEMDbL;
o COCTABJISITh YPABHEHMUS U HEPABEHCHMEA 110 YCIOBUIO 3a1a4H;
. MCIOJIb30BATH JIJIsl MPUOIMKEHHOTO PElIeHUs] YpaBHEHUI U HEpaBEHCTB IpaUuecKuii METO;
o n300pakaTh Ha KOOPAMHATHOM TIIOCKOCTH MHOYKECTBA PEIIEHUN MMPOCTEHIINX YPaBHEHUH U UX CUCTEM;
HCIO0J1b30BATH NIPHOOpPETEHHbIE 3HAHUA M YMEHHUS B IPAKTUYECKOM AeATeTIbHOCTH U MOBCEHEBHOM KU3HM IS
o MIOCTPOEHHUS U UCCIAEA0BAHUS TPOCTEUIINX MATEMATUYECKUX MOJIEIIEH;
QJIEMEHTBI KOMBUHATOPUKHU, CTATUCTUKU U TEOPUU BEPOATHOCTEHU
yMeTh
o pelarh NpoCTEeUINE 3a/1a4u;
o BBIYUCIIATH B HpOCTGfII.HPIX ClIydadax BECpOATHOCTU CO6BITI/H>'I Ha OCHOBC IIOJACYCTa YHuCJjia UCXOOA0B,
HCNO0Jb30BATH NPUOOPETeHHbIE 3HAHUS M YMEHHS B MPAKTUYECKOM 1eTeIbHOCTH U MOBCEHEBHOM "KU3HM 15
o aHaJIM3a pealibHbIX YHCIIOBBIX JAHHBIX, IPEICTABICHHBIX B BUJE AUarpaMM, TpaduKoB;
o aHanm3a HHQOPMAIIMK CTATUCTHYECKOTO XapaKTepa.
®opmupyeMble YyHUBepcaabHbIe y4eOHbIE 1eHCTBHA
JInuHocTHblEe YV

1) oco3HarOT HEOOXOIUMOCTh U3YUCHUS;

2) (hopMupoBaHH€e aJEeKBATHOTO MOJOKUTEILHOTO OTHOILIEHUS K IIKOJIE U K MpoIieccy y4eOHOM AeaTeIbHOCTH

PeryasituBubie YY /|

1) cauyaroT cBOM CrIoco0 ACHCTBHUS C ATAIOHOM;

2) cnuyaroT cnocod W pe3yibTaT CBOMX JIEHCTBUH C 3alaHHBIM STATOHOM, 0OHAPYKUBAIOT OTKJIOHEHUS M OTJIMYUS OT HTAJIOHA;

3) BHOCAT KOPPEKTUBBI U AOMOIHEHUS B COCTaBICHHBIE IJIAHBI;

4) BHOCST KOPPEKTUBHI U JAOIMOJIHEHHUS B CIOCOO CBOMX JIEHCTBUI B ClTydae pacXOXACHUSI dTANIOHA, PEaIbHOTO AEUCTBUS U €ro MPoayKTa
5) BBIIESIOT M OCO3HAIOT TO, UTO YK€ YCBOCHO U UTO €IIE MOJIEKHUT YCBOCHHUIO

6) 0OCO3HAIOT KAUYeCTBO U YPOBEHb YCBOCHUS

7) OLIEHUBAIOT JIOCTUTHYTHIN Pe3yJbTaT

8) oIpenensatoT NoCae10BaTENbHOCTh IPOMEKYTOUHBIX 1I€JIEH C Y4ETOM KOHEUHOT'O pe3ysbTara



9) coCTaBIAIOT IJIaH U TIOCIIEOBATENHHOCTD IEUCTBHI

10) mpeIBOCXUINAIOT BPEMEHHBIE XapaKTEPUCTUKH pe3ybTara (Korjaa Oyaer pe3ynbraT?)

11) mpeaBOCXUINAIOT pe3yabTaT U YPOBEHb YCBOCHHUS (Kakoil OyAeT pe3ynbTat?)

12) craBsaT yueOHYI0 3a1a4y Ha OCHOBE COOTHECEHHS TOTO, YTO YK€ U3BECTHO U YCBOCHO, U TOTO, UTO €Ile He U3BECTHO

13) npuHMMAaIOT MO3HABATENBFHYIO 11€JIb, COXPAHAIOT €€ MNP BBINOJHEHUH YUY€OHBIX NEHCTBUHN, PErylupYIOT BECh MPOLECC MX BBIMOJHEHHUS U YETKO
BBITOJIHSAIOT TPEOOBaHMSI TO3HABATEIBHOM 3a/1aun

14) camocTosaTenbHO GOPMUPYIOT MTO3HABATENBHYIO LIENIb U CTPOAT JICHCTBHSI B COOTBETCTBUU C HEM
ITo3naBartenbHbIe YY /[

1) ymeroT BBIOMpaTh CMBICIIOBBIC €IMHUIIBI TEKCTA U YCTAaHABIMBATH OTHOIICHHS MEXTY HUMU

2) cO3/1al0T CTPYKTYPY B3aUMOCBSI3€H CMBICIIOBBIX €IMHUI TEKCTA

3) BBIACISIOT KOJTUYECTBEHHBIC XapaKTEPUCTUKH 0OBEKTOB, 33/JaHHBIX CIIOBAMHU

4) BOCCTaHaBIUBAIOT MPEIMETHYIO CUTYalMIO, OMMMCAHHYIO B 3a/1aye, MyTeM nepeopMyarupoBaHusi, YIPOIIEHHOTO MepecKa3a TeKCTa, ¢ BbIICICHUEM
TOJIBKO CYILECTBEHHOM ISl pellleHus 3a/1a4i UHPOpMaluu

5) BBIACISIFOT 0000IIEHHBIM CMBICT B (POPMATILHYIO CTPYKTYPY 3a7a4u

6) YMEIOT 3aMEHATh TEPMHUHBI OIIPEEIECHUSAMU

7) yMEIOT BBIBOAUTD CJEJCTBUS U3 NMEIOLUXCS B YCIIOBUU 3a7]aui JaHHbBIX

8) BBLACTAIOT (POpPMaATBbHYIO CTPYKTYPY 3aaun

9) BBIAETSAIOT OOBEKTHI U MPOLIECCHI C TOUKH 3PEHHS LIEJIOT0 U YacTeH

10) aHaIM3UPYIOT YCIOBUS M TPEOOBAHUS 3a1a4UH

11) BeIOHparOT BU rpaduuecKoi MOJIENH, aIeKBaTHOM BBIICIIEHHBIM CMBICIIOBBIM €IMHHUIIAM
12) BbIOMPAIOT 3HAKOBO-CUMBOJIMUYECKUE CPEJICTBA [Tl TOCTPOEHHS MOJIEH

13) BBIpaXXar0T CMBICI CUTYALMH PA3INYHBIMU CPEICTBAMHU (PUCYHKH, CHMBOJIBI, CXEMBbI, 3HAKH)
14) BeIpa)karoT CTPYKTYpPY 3aJa4ul pa3HbIMU CPEICTBAMU

15) BBINOJIHAIOT ONEpALIMU CO 3HAKAMHU U CHMBOJIAMHU

16) BbIOMpPAIOT, COMOCTABIISIIOT U OOOCHOBBIBAIOT CIIOCOOBI pEIIEHUS 3a/1a4H



17) npoBoIAT aHANIU3 CIIOCOOOB PEIICHUS 3a/1a4K C TOUKH 3PEHUS UX PAllOHATBHOCTH U SKOHOMHYHOCTH
18) ymerot BeIOMpaTh 0000IIEHHBIE CTPATErMU PELICHUS 3a]auu
19) BbIESIOT U GOPMYITHPYIOT IO3HABATENBHYIO LIETh
20) oCyYIIECTBIISIOT TOUCK U BBIACIIEHHE HE00X0AUMOM HH(pOopMaun
21) npuMeHsI0T METO/1bl UH(POPMALIMOHHOTO MTOUCKA, B TOM YHCJIE C TOMOILIBI0 KOMIBIOTEPHBIX CPE/ICTB
Kommynunkartuubie YV /|
1) o01mIaroTCst ¥ B3aMMOICUCTBYIOT C ITAPTHEPAMH IO COBMECTHOM JIEATEILHOCTH WM 0OMEHY HH(pOpMaIuu
a) yMEIOT CIyIIAaTh U CIBIIATh JPYT Apyra
0) C 1OCTAaTOYHOM MOJIHOTOM U TOYHOCTHIO BBIPAXKAIOT CBOM MBICIIH B COOTBETCTBUU C 33Jja4aMH U YCIOBUSIMU KOMMYHUKALIUN
B) aJIEKBAaTHO UCIIOJIB3YIOT PEUYEBbIC CPEJICTBA I JUCKYCCHH U apTyMEHTALUU CBOEH MO3UINH
') YMEIOT MPEJCTaBIATh KOHKPETHOE COJIepKaHUE M COOOIIaTh €r0 B TMCbMEHHOW U YCTHOU (hopme
1) MHTEPECYIOTCS Uy>)KMM MHEHHEM U BBICKAa3bIBAIOT CBOE

€) BCTYMAIOT B JMAJIOT, YYaCTBYIOT B KOJUJIEKTUBHOM OOCYXIEHUH MpoOsIeM, yyaTcs BIaeTh MOHOJIOTHYECKON U TUATOTHYECKO popmMamMu peun
B COOTBETCTBUHU C IPAMMAaTUYECKUMU U CUHTAKCUYECKUMU HOPMAaMH POJHOTO SI3bIKA

2) y4arcsi I€MCTBOBATh C YU4ETOM TO3UIIMU JPYTOr0 M COTJIACOBBIBATH CBOU JICHCTBHS

a)IOHUMAIOT BO3MOKHOCTh Pa3JIMYHbIX TOUEK 3pEHUsl, HE COBMAAAIOIINX C COOCTBEHHOM

0) MPOSBISIOT TOTOBHOCTH K OOCYXKJICHUIO PAa3IMYHBIX TOUYEK 3pEHUsI U BBIPAOOTKE 001l (TPyNIOBOH) TO3UIIUN

B) Y4aTCsl yCTaHABIMBATh U CPAaBHUBATh Pa3HbIE TOUKU 3PEHUS, TIPEXK/IE UeM PUHUMATh PEelIeHUe U AeTaTh BEIOOp

I') y4aTcs apryMEeHTHPOBATh CBOIO TOUYKY 3pEHHsI, CHOPUTh, OTCTAUBAThH MO3UIIUI0 HEBPAXKICOHBIM ISl ONIITOHEHTOB 00pa3oM
3) y4arcsi OpraHu30BBIBaTh U IUIAHUPOBATH YUEOHOE COTPYTHHUECTBO C YUUTEIEM M CBEPCTHUKAMU

a) OMPEIEINSIOT eTU ¥ PYHKIIMHA YYaCTHUKOB, CIIOCOOBI B3aUMOICHCTBUS

0) MIaHUPYIOT OOIIHE CTIOCOOBI PaOOTHI

B) OOMEHUBAIOTCS 3HAHUAMU MKy YWICHAMH FPYIIBI ISl TPUHATHS 3()PEKTUBHBIX COBMECTHBIX pPELICHUI

') YMEIOT (WU Pa3BUBAIOT CITOCOOHOCTH) OpaTh Ha ce0s1 MHUIIMATUBY B OPTraHU3aIlid COBMECTHOTO JACHCTBUS



1) YMEIOT (MJTM Pa3BHBAIOT CIIOCOOHOCTH) C TIOMOIILIO BOIPOCOB T0OBIBATh HEAOCTAOIIYIO HH(POPMAIIUIO

€) yuaTcsl pa3peuiaTb KOH(JIUKTHI — BBISBIATH, WACHTU(PULIUPOBATH MPOOJIEMBI, UCKaTh U OLIEHUBATh aJbTEPHATUBHBIE CIOCOOBI pa3pelieHus
KOH(DIMKTA, MPUHUMATh PEIICHNUE U PeaTn30BbIBATh €r0

) y4aTcsl yIpaBJsTh HOBEJAECHHEM ITapTHEPA — YOeXKIaTh €ro, KOHTPOJIUPOBAThH U OLIEHUBATH €r0 JeHCTBHS
4) paboTaroT B TpymIe
a) yCTaHABIIMBAIOT pabo4Ke OTHOLIEHHS, ydaTcs 3PPEKTUBHO COTPYIHUYATH M CIIOCOOCTBOBATH MPOAYKTHBHON KOOTIEpAIH
0) pa3BUBAIOT YMEHUE UHTETPUPOBATHCS B IPYIITY CBEPCTHUKOB U CTPOUTH MPOJYKTUBHOE B3aUMOJICHCTBHE CO CBEPCTHUKAMH U B3POCIIBIMH
B) Y4aTcs MepeBOJUTh KOH(PIUKTHYIO CUTYAIMIO B IOTHYECKUH TIJIaH U pa3pelaTh ee Kak 3ajauy depe3 aHallu3 yCIOBUH
5) mpuaep)KUBAIOTCA MOPATBHO-ITHYECKUX U IICHXOJIOTHIECKUX MPUHIUIIOB OOIIEHUS i COTPYIHHYECTBA
a) MPOSBIISIIOT YBKUTENFHOE OTHOILICHNE K MapTHEpaM, BHUMAaHHE K JIMYHOCTH APYTroro, aIeKBaTHOE MEKINIHOCTHOE BOCIIPUSATHE
0) IEMOHCTPUPYIOT CHOCOOHOCTD K DMIIATHH, CTPEMJICHNE YCTaHABIMBATE JTOBEPUTEIBEHBIC OTHOILICHHUS
B) MPOSBIISIO TOTOBHOCTH a/IEKBaTHO PEarMpoBaTh Ha HYXKABI IPYTHUX, OKA3bIBATh OMOILb M SMOLIMOHAIBHYIO MOAIEPKKY ITapTHEpaM
6) perynupyroT COOCTBEHHYIO IeATEIHHOCTh TOCPEJICTBOM PEUEBBIX JACHCTBUIA
a) UCTIOJB3YIOT a/IeKBATHBIE S3BIKOBBIE CPENICTBA ISl OTOOPAXKEHUSI CBOMX UYBCTB, MBICTIEH U IOOYXKIEHUI

0) OMMCHIBAIOT COJIEP’)KaHNE COBEPIIAEMbIX JEHCTBUH C LI€TbI0 OPUEHTHUPOBKU MTPEIMETHO-TIPAKTUYECKON MM UHOM eATeTbHOCTH

Conepxanue y4eOHOro nmpeamera

OT60p comepkanusi 00y4EHHUs OCYIIECTBISETCS HAa OCHOBE CISAYIONIMX JAMJIAKTHYCCKUX MPUHIIUIIOB: CUCTEMAaTH3alusl 3HAHWUN, COOTBETCTBUE
00s13aTeTbHOMY MHHHMYMY COJEp)KaHHsS O0Opa3oBaHUST B OCHOBHOW IIIKOJIE; YCWJICHHE OOIICKYIbTypHOW HAIPABICHHOCTH MaTepuasa; y4er
TICUXOJIOTO-TIEJITaTOTHYECKUX OCOOCHHOCTEH, aKTyaJdbHBIX [II BO3pPAacTHOTO TMEpUOja; CO3JAaHUE YCIOBUH IS TIOHMMaHHWs M OCO3HAHUSA
BOCIIPUHUMAEMOI'0 MaTepurara.

Koa-Bo
Koa-Bo
Tema 4ACOB KOHTPOJIbHBIX DJIeMEeHTBI CO/IePKAHUS
padort

[ToBTOpEHME 3




ITocTaHOBKH U
pelieHnsi CHCTEMBbI
Y4eOHBbIX 32124

I'maBa 1.

Boipaxkenus.
Toxknecrsa.
YpaBHeHus.
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UucrioBble BBIpaKEHUS, BBIpAXKEHHUs C TepeMeHHbIMU. [Ipocteitmme mnpeoOpazoBaHms
BBIDAKCHUN. YPpaBHEHHUE, KOPEHb YpaBHEHMs. JIMHEWHOE ypaBHEHHE C OAHOW IEPEMEHHOMU.
Pemenne TEKCTOBBIX 3adad  METOJOM  COCTAaBJIEHMS ypaBHEHHMU. (CTaTUCTHYECKHE
XapaKTEPUCTHUKHU.

OcHosHast yenrb — CHUCTEMATU3UPOBATh W OOOOIIUTH CBEJAEHUS O MPeoOpa3OBaHUSIX
anreOpanyecKrX BhIPaKEHUH U PEIIEHUH YpaBHEHUI ¢ OJTHON TIEpEMEHHOM.

[lepBas Tema Kypca 7 Kjacca SIBISETCS CBSI3YIOIIMM 3BEHOM MEXKIy KypCOM MaTe€MaTUKH
5—6 xmaccoB W KypcoM anreOpsl. B Hel 3akperistoTcsi BBIYUCIUTEIbHBIC HABBIKH,
CHUCTEMAaTHU3UPYIOTCS U 0000IIAI0TCs CBEICHHs O MPeoOpa3OBaHUSIX BBHIPAKEHHN W pEHICHUU
YpaBHEHUM.

HaxoxneHue 3HaueHUH 4YHUCIOBBIX M OYKBEHHBIX BBIPDAKEHUH [AeT BO3MOXKHOCTD
HNOBTOPUTh C YyYalIMMMCS NpaBWJIa [JEHCTBUI C palMOHAJIbHBIMU YHUCJIaMU. YMEHUs
BBIMOJHATh apU(PMETHUECKHUE JEUCTBUSA C PAllMOHAIBHBIMU YHCIIAaMU SIBISIFOTCS OMOPHBIMHU
Juis Bcero kypca anreOpel. CreayeT BBIICHHTb, HACKOJBKO TIPOYHO OBJAJENH HUMHU
yyamiecs, 1 B cllydae HEOOXOIMMOCTH OPTraHW30BaTh MOBTOPEHHUE C LIEIbIO JIMKBUAALUU
BBIABJICHHBIX Tp00enoB. Pa3BUTHIO HABBHIKOB BBIUYUCIECHHH IOJDKHO YAENSATHCS CEPhe3HOEe
BHUMaHUE U B ajJbHEHIIEM NPy U3YYEHUHU APYTUX TEM Kypca aareopsbl.

B cBs3u ¢ pacCMOTpEeHHMEM BOIPOCAa O CPABHEHUU 3HAYCHUM BBIPAKEHUN PACIIMPSIOTCS
CBEJICHNs O HEPAaBEHCTBAX: BBOJSATCA 3HAKM HEPABEHCTB, JAETCSA IOHATHE O JBOMHBIX
HEPAaBEHCTBAX.

[Ipu paccmoTpenuu mnpeoOpa3oBaHUil BBIPAKEHUH (OPMaTbHO-ONEPATUBHBIC YMEHUS
OCTal0TCSd Ha TOM )K€ ypOBHE, ydyalluecs NOJHUMAIOTCS Ha HOBYIO CTYIIEHb B OBJAJE€HUU
Teopueil. BBOAATCA TMOHATUSA «TOXKIAECTBEHHO PAaBHBIE BBIPAXKEHHUS», (TOXKIECTBOY,
«TOKIECTBEHHOE IpeoOpa3oBaHNE BBIPAKEHUI», COJEpXKAHHE KOTOPBIX OyIeT MOCTOSHHO
pPacKpbIBaThbCA U YIIIYONATHCA MPU M3YYEHUU NpeoOpa3oBaHUM pa3lMYHBIX alredpanyecKux
BeIpakeHUH. [loguepkuBaercs, 4TO OCHOBY TOXIECTBEHHBIX NPeoOpa3oOBaHUIl COCTABISIOT
CBOMCTBA NEUCTBUU HaJ YHCIIAMU.

VYcunupaercst posib TEOPETUUECKUX CBEIACHUN MpPH pacCMOTpeHUH ypaBHeHHUl. C 1eiblo
o0ecreyeHruss OCO3HAHHOTO BOCHPHSATHS YUYallUMHCS aJIrOpUTMOB pEIICHUs] ypaBHEHUM
BBOJIUTCSL BCIIOMOTATENbHOE TOHATHE PAaBHOCHIBHOCTH YpaBHEHHMH, (HOPMYyIUPYIOTCA H
Pa3bICHAIOTCS Ha KOHKPETHBIX IpUMEpax CBOWCTBA PAaBHOCWIBHOCTU. JlaeTcs mOHATHE
JIMHEHNHOI0 YpaBHEHUS U MCCIIENYETCS BOIIPOC O YUCIE €r0 KOpHEeH. B cucreme ynpakHEHUU
0co00e BHUMaHHE yJENsIeTcs pelIeHHI0 YpaBHEHUI BUAA ax = bIpH pa3InyHbIX 3HAYEHUSX a
u b. Ilpopomxkaetcst pabota mo (GOPMUPOBAHMIO y YYAIIMXCS YMEHHS HCIOJIB30BAThH amIapar
YPaBHEHUH KaK CpPEICTBO JJI PEUICHUs] TEKCTOBBIX 3a/1ad. Y POBEHb CIOXHOCTH 33Ja4 371eCh
OCTaeTCsl TAKUM K€, Kak B 6 Kiacce.

M3yueHue TeMbl 3aBepIIaeTCsl 03HAKOMJICHUEM YYAIIUXCS ¢ TPOCTEUIINMHU CTaTUCTUYECKUMU




XapaKTEePUCTHUKAMU: CPETHUM apu(PMETHIECKUM, MOJIOH, MeIMaHO!, pa3MaxoM. Yyariuecs
JOJDKHBI YMETB UCIOJIb30BaTh 3TH XapaKTEPUCTUKY JJI aHAJIN3A PSAA JaHHBIX B HECIOKHBIX
CUTYyalUsX.

I'maBa 2.

DyHKUMH

11

Oynkuus, obmacte ompeneneHuss (yHKIMHU. Bpruncnenue 3HaYeHUH (YHKIMHM 110
dbopmyne. I'papux ¢ynkuuu. Ilpsmas mnpomoprmoHanbHOCT W ee rpaduk. JluHeiHas
¢byHkuus 1 ee rpaduxk.

OcHognas yenb — 03HAKOMHUTD YHAIIUXCsl C BAKHEHIIMMHU (DYHKIIMOHAIBHBIMH MOHSATUSMU
U ¢ rpaduKaMy MPSMON MPONOPLHOHATBHOCTH U TUHEHHOM (PyHKIMM 00111ero BUAA.

JlanHass Tema SBISETCS HAYaJIbHBIM JTAallOM B CHCTEMATHYECKOW (PYHKIIMOHAIBHOU
MOJATOTOBKE y4alluXcs. 37eCh BBOAATCS TaKUe IMOHATHA, KaK (YHKLHS, apryMeHT, 00JIacTbh
onpezaeneHus: pyHkuuu, rpadpuk GyHkuuu. OyHKIMS TPAKTyeTCsl Kak 3aBUCUMOCTh OJTHOM Tie-
pEMEHHOW OT APYrou. Ydamruecs MONYYaroT MEepPBOE MPEICTaBICHHE O CHOco0ax 3aJaHus
byakuun. B pganHOW Teme HaumHaeTcs paboTa 1Mo (GOPMHUPOBAHHMIO Y Yy4YalIUXCs yYMEHUH
HaXoAUTh N0 (popMyse 3HaUeHHEe (QYHKIMU 110 U3BECTHOMY 3HAYCHUIO apI'yMEHTA, BBITOTHSATD
Ty K€ 3a/1a4y 1o rpaduKy U pemarth 1o rpadguky oOpaTHyro 3a1ady.

OyHKIMOHAIBHBIE MOHATHUA IOIY4YalOT CBOK KOHKPETH3ALHMIO IIPU U3YYEHUU JIMHEHHOU
(GYHKIIMM U €e 4aCTHOTO BHAAa — MPSIMON MPOMOPLUUOHATLHOCTH. YMEHHSI CTPOUTh U YUTATh
rpaduKy 3THX QYHKIHMHA OIIMPOKO UCHOIB3YIOTCSA KaK B CAaMOM Kypce anreOphl, Tak U B Kypcax
reoMeTpur U (U3MKU. Yyaliuecsl TOJDKHBI IMOHMMAaTh, KaK BIMAET 3HaK Kod(dduiueHta Ha
pacroyio)xeHne B KOOPAMHATHOW TuIocKocTh Tpaduka pyHkiuu y = kx, tne u k # 0, xak
3aBUCHT OT 3HaUCHUIk nb B3aIMHOE pacIioyiokeHne rpadukoB IByX GYHKIUN Bugay = kx + b.

®opmupoBaHue BceX (YHKIHOHAIBHBIX TOHATUH U BBIPAOOTKA COOTBETCTBYIOIIMX
HaBBIKOB, a TaK)K€ H3yYCHHE KOHKPETHBIX (YHKIMHA COMpPOBOXKAAIOTCS PACCMOTPEHUEM
IPUMEPOB pEAbHBIX 3aBUCUMOCTEH MEXAY BEJIMYMHAMH, 4YTO CHOCOOCTBYET YCHJICHUIO
NPUKJIAQJHON HAIPABICHHOCTH Kypca ajareophl.

I'maBa 3.

Crenens ¢
HATYPAJIbHBIM
noKa3aTrejieM

11

CTeneHb ¢ HATYpaTbHBIM MOKA3aTeIeM U ee CBoiicTBa. OnHounen. OyHKIMH ¥ = X, ¥ =
XM UX rpadHKy.

Ocnosnas yenb — BBIPA0OTaTh yMEHHUE BBIMOJHATH JEHCTBHS HAaJl CTENEHSIMH C
HaTypaJIbHBIMU IOKA3aTCIIAMH.

B nanHON TeMe nmaercs OmpeleleHue CTEIEHM C HATypaJbHBIM IIOKaszareineM. B kypce
MaTeMaTHKu O Kjacca ydalluecsl Y)Ke€ BCTpeYajuch C INpUMEpaMH BO3BEIEHUS YHUCEN B
creneHb. B CBA3M C BbIUMCIEHMEM  3HA4eHUM  CTenmeHW B 7/ Klacce  Jaercs
IPEICTaBICHUE HAXOXKACHWM  3HAYCHUM  CTENEHW C  IOMOIIBI0  KaIBKYJATOPA.
PaccmarpuBaroTcss CBOMCTBA CTENEHUM C HaTypaJbHBIM IIOKasareneM. Ha mnpumepe
JIOKa3aTeNbCTBA  CBOWMCTB CTEIECHM YYalIUECs BIEPBBIE 3HAKOMSATCS C JIOKA3aTelbCTBAMM,
IPOBOJUMBIMU Ha anreOpamdeckoM Marepuaine. CBoilcTBa CTENEHHM C HaTypalbHbIM
[IOKA3aTeIeM HaxXOAAT IPUMEHEHHE IPpd YMHOXKEHHU OJHOYIEHOB U BO3BEICHUU
OIHOWIEHOB B CTemneHb. [IpyM HAaXOXIEHUM 3HAYEHUN BBIPAKCHHH, COIEPIKAIIMX CTEICHH,
0co0oe BHUMaHHE CIIeyeT OOpaTUTh Ha MOPAJOK JeHCTBUH.

PaccmoTpenne GYHKIHIT y = X°, y = X [03BOJISET MPOLOJIKATE paboTy 110 (hOPMHUPOBAHHUIO
YMEHUH CTpOUTh W uMTaTh rpaduku (yHKimid. BaxxHo oOpaTuTh BHUMaHME ydalIMXCs Ha




ocoberHocTH rpaduKa GYHKIHE Y = X°: rpaduK NPOXOIUT Yepes3 HA4auo KOOpAHHAT, ock Oy
SBJISIETCSI €T0 OCBI0 CHMMETPHH, TPa(UK pacIoIo’KeH B BEpXHEH MOTYIUIOCKOCTH.

YMenue crpouts rpaduki GYHKIHA y = X°M y = X HCIONB3YETCS IS O3HAKOMIICHHS
y4amuxcs ¢ rpaguaecKuM CrmocoOoM penIeHHs YpaBHCHUIH.

I'maBa 4.

MHuoro4,eHbl

17

Muorowien. CrnokeHue, BBIYMTAHHE W YMHOXEHHWE MHOTOWICHOB. PaznoxkeHue
MHOTOYJICHOB Ha MHOXKHTCIIH.

OcHosHnas yenb — BBIPA0OTATh YMEHHUE BBIMIOJIHATH CIIOKEHUE, BHIYUTAHUE, YMHOKCHHUE
MHOTO4YICHOB U Pa3JI0KEHUE MHOTOUWJIEHOB HA MHOKHUTEIIH.

Jannas tema urpaer (GyHIaMEHTAIBHYIO POJib B (DOPMHUPOBAHWUM YMEHHUS BBITOJHATH
TOXKJIECTBEHHBIE MpeoOpa3oBaHus anreOpandecknx BoIpakeHUd. Dopmupyembie 37eCh
(dbopMallbHO-OTIEPATUBHBIC YMEHUS SBJISIFOTCS OMOPHBIMHA TP HM3YYCHUH JCUCTBUH C
paIMOHATBFHBIMU APOOSIMH, KOPHIMHE, CTEIICHSIMH C PAllHOHATHHBIMU TTOKA3aTEIISIMU.

N3ydyeHnne TeMbl HAYMHAETCS C BBEACHUS MOHSATUA MHOTOWIEHAa, CTAaHJApTHOIO BHUA
MHOTOWIEHA, CTENEeHU MHOrowieHa. OCHOBHOE MECTO B ATOM TeMe€ 3aHMMAlOT aJIrOPUTMBbI
JIEUCTBUN C MHOTOWIEHAMH — CJI0’KEHUE, BBIUMTAHUE U YMHOXKEHHE. YUaluecs TOJHKHBI 10-
HUMAaTbh, YTO CYMMY, Pa3HOCTb, IIPOU3BEICHUE MHOI'OUYWICHOB BCErJla MOXHO MPEACTaBUTH B
BHJIE MHOTOWIEHA. JIeHCTBUS CIIOKEHMS, BBIYUTAHUSA M YMHOXKEHHUSI MHOTOWICHOB BBICTYIAIOT
KaK COCTaBHOM KOMIIOHEHT B 3aJlaHHSIX Ha MpeoOpa3oBaHusl LENbIX BbpakeHuil. [losTomy
HEIeJIeCO00pa3HO TMEepeXOoAuTh K KOMOWHUPOBAHHBIM 3aJaHHSIM TPEXKAe, YeM YCBOCHBI
OCHOBHBIE aJITOPUTMBI.

Cepbe3Hoe BHUMAHUE B 3TOM TeMe YIENSIETCs Pa3ioKeHUI0 MHOTOWIEHOB Ha MHOKHUTEINH C
MOMOIIIbI0 BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHTENIS W C IOMOIIBIO TPYIIUPOBKH.
CooTBeTcTBYIONINE TPEOOPa30BaHUs HAXOMAT IMIMPOKOE MPUMEHEHHE Kak B Kypce 7 Kiacca,
TaK M B TIOCIEAYIOIIHNX KypcaxX, 0COOCHHO B IEHCTBHUIX C PAIlMOHAIBHBIMU JIPOOSMH.

B nanHoil TeMe yuaniuecsi BCTpEUaroTCsl ¢ IPUMEPAMH KCIIOIb30BaHUS pacCMaTpPUBAEMBbIX
npeoOpa3oBaHWl TPU PEIIEHWH pa3HOOOpa3HBIX 3a7ad, B YACTHOCTH TIPH PEUICHUU
ypaBHEHUU. DTO MO3BOJISIET B XOJ€ U3YUEHHS TEMbI MPOIOJDKUTEH padoTy 1Mo (GOPMUPOBAHUIO
YMEHHS peliaTh ypaBHEHHMS, a TaK)Ke peniaTh 3aJa4d METOJOM COCTaBJIEHUsS ypaBHeHUi. B
YUCJIO YIPAXKHEHUH BKITIOYAIOTCS] HECJIOKHBIE 3aJaHUs Ha I0KA3aTeIbCTBO TOXK/ECTBA.

I'maBa 5.

DopmyJibl
COKPAIIIEeHHOT0
YMHO:KEeHUsl
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®opmynsl (a + b)’ =a” +2ab + b°, (a+b)’=a’ +3a°b + 3ab’ £ b’, (a+b) (@ + ab + b°)
= ¢’ +b’. TIpuMeHeHne pOPMyIT COKPAIIEHHOTO YMHOKEHHUS B IPe0OPa3sOBAHISX BHIPAKEHHUIA.

OcHnosnas yenb — BeIPaOOTATh YMEHHE PUMEHATH (OPMYIIBI COKPAIICHHOTO YMHOKECHUS
B MPe0oOpa30BaHUAX IEJIBIX BBHIPAKCHUH B MHOTOWIECHBI U B PA3JIOKEHUH MHOTOYICHOB Ha
MHO>KUTEJIH.

B nmanHOW Teme mpomomkaercs pabora 1Mo (HOPMUPOBAHHMIO y YYAIIUXCS YMCEHUS
BBITTOJIHATh TOXKIIECTBEHHBIC NpeoOpa3oBaHus IENbIX BbIpaxeHH. OCHOBHOE BHHMAaHHUE B
Teme yaensiercst hopmynam (@ - b) (a + b) = a’ - b, (a + b)’ = a° + 2ab + b’. Yuammecs
JOJDKHBI 3HATh 3TH (OPMYJIBI U COOTBETCTBYIOIIME CIIOBECHBIE (OPMYIUPOBKH, YMETh
MPUMEHSTh UX KaK «CIIEBa HAIPaBO», TAK U «CIIpaBa HAJIEBOY.

Hapsizy ¢ yKa3aHHBIMH PacCMAaTPHBAIOTCS Takxke GopMylbl (a + b)° = a’+ 3a’b + 3ab’ +
b, a’ +b =(a+b) (@ + ab + b’). OnHAKO OHM HAXOLST MEHbLICE MIPUMEHEHHE B Kypce,




MO3TOMY HE CJIETYET U3JTUIIHE YBJIEKATHCS BBIOJHEHUEM YIPAXKHEHUN HA UX UCIIOJIb30BAHHE.

B 3akmiounTenbHON YacTH TeMbl pacCMaTpUBAETCS MPUMEHEHHE Pa3JIMYHBIX MPHEMOB
pa3NoKeHUsT MHOTOYJICHOB Ha MHOXKUTENH, a TaKXKe HCIIOIh30BaHKUE MPEOOPA3OBAHMMA LIETBIX
BBIpQXEHH JUIsl pelIeHNs HIMPOKOTo Kpyra 3aay.

I'maBa 6.

Cucrema ypaBHeHuil. PemieHne cucTtemMbl [JBYX JIMHEHHBIX YpaBHEHUH C JABYMs
IIEPEMEHHBIMU U €0 TE€OMETpUYECKasl UHTEpIIpeTalus. Pemenre TeKCTOBbIX 3a1a4 METOI0M
COCTABJICHUS CUCTEM ypaBHEHUM.

Ocnosenas yenb — O3HAKOMHUTH y4alllUXcs CO CHOCOOOM pEIIEHHs] CUCTEM JIMHEHHBIX
YpaBHEHHH C JBYMsI NE€pPEMEHHBIMHU, BBIPAOOTaTh YMEHHE pEIIaTh CHCTEMbl ypaBHEHUH M
IPUMEHSATh UX MIPU PELIEHUN TEKCTOBBIX 3a/1ay.

N3ydenue cucreM ypaBHEHHH pacnpenensercs Mexay Kypcamu 7 u 9 kiaccos. B 7 kiacce
BBOJIUTCS IOHATHE CUCTEMBI M PACCMATPUBAIOTCS CUCTEMBI JINHEHHBIX YPaBHEHUH.

M3noxenne HaumHaeTCsI C BBCIACHUA IIOHATHUA «IMHEWHOE YpaBHCHHUC C JOBYM:

CHCTeMbI JTHHSHBIX 14 1 NIEPEMEHHEIMID). B CHCTEMY YOPaXHEHUN BKJIIOYAIOTCS HECIOXHBIE 3a/laHUs HA PELICHHE
ypaBHeHHﬁ JIMHCHUHBIX YPAaBHCHUU C ABYMs IICPEMCHHBIMU B ICJIBIX YHCJIAX.
dopmMupyeTcsi yMeHHE CTpOuTh Tpaduk ypaBHeHUs a + by = ¢, rae a # 0 wim b# 0, ipu
pa3MyHbIX 3HaUeHUSX @, b, c. BBenenue rpadguuecknx oO6pa3oB 1aeT BO3MOKHOCTD HATJISIHO
MCCIIEIOBATh BOMPOC O YHCJIE PEHICHUN CUCTEMBbI JBYX JUHEHHBIX YpaBHEHHMH C JByMS Iie-
PEMCHHBIMHU.
OcCHOBHOE MECTO B JIaHHOM TeMe 3aHMMAaeT W3Y4YCHHE aITOPUTMOB PEIICHUS CUCTEM JBYX
JUHEWHBIX YpaBHEHMH C JBYMs MEpPEMEHHBIMH CIIOCOOOM IOJCTAHOBKM U CIIOCOOOM
cloXeHus. BBeZieHHe cUCTeM MO3BOJSET 3HAYUTENBHO PACIIMPUTh KPYr TEKCTOBBIX 3ajad,
pelraeMbIX ¢ TOMOINBI0 ammapara anreOpel. llpuMeHeHuWe CHUCTeM YIpOoIIaeT MpoIece
nepeBojia TaHHBIX 3a7]a4i ¢ OOBIYHOTO SI3bIKA HA S3bIK YPaBHEHUH.
Peduiexcust (uTorosoe
NMOBTOpPEHHE,
AeMOHCTpaNus
JHYHBIX J0CTHKEHMI)
Hrorosoe noBropeHne 7 1
O01mee K0J1-BO 4acoB 102 10

KanennapHo-TreMaTH4yecKkoe MIaHUPOBaHue 7 KJace
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» PHCYH p : .2 Ne21,24a,6,
S5 | n.2. BelpaxkeHus ¢ nepeMeHHbIMU 1 npeodpa3oBbIBATH AITeOpandecKre CYMMBI U 2530
pou3BeIcHUS (BBINOJIHATH IPUBEICHUE TT0I0OHBIX ’
cllaraeMbIX, paCKpbITHE CKOOOK, YIIPOILEHUE .2 Ne28, 42, 44,
6 | n.2. BeipaxeHus ¢ nepeMeHHbIMU 1 Npou3BeIeHH ). 46
; 3 _ . : BBIYHCIAATD 9HCIOBOC 3HAUCHHE OYKBCHHOTO BBIPOXKS- | 1.3 Nod§, 53, 58,
IL.5. UPpaBHCHUE 3HAYCHUH BRIPAXKCHUH HHSI; HAXOAUTb 00J1aCTh JOMYCTUMBIX 3HAYECHUH 214
MEPEMEHHBIX B BHIPAKECHUH.
§ 2. IlpeoOpa3oBanne BbIpaKeHH I 5 .
Pacno3HaBaTh TUHEIHHBIC ypaBHEHUSI.
. . . n.4 Ne 72,73, 78,
8 | m.4. CoiicTBa AEHCTBUI HAJ YHCIIaMU 1 PemiaThb JHHEIHbIC YPABHEHUSL. 20
Pemath TeKCTOBBIE 337]a4U aNredpandeckum
o
9 n.5. ToxxnectBa. ToxXIeCcTBEHHBIE 1 1.5 Ne90, 93, 97,

npeoOpa3oBaHMs BhIPAKESHUN

CHOCO0OM: MEPEXOAUTH OT CIIOBECHOM (HOPMYITUPOBKU
yCIIOBUS 33J]a4 K ajIre0panyeckoi Moaenu myreM

1026,




10 | m.5. ToxnaecTBa. ToxxaecTBEHHBIC
peoOpa3oBaHUs BEIPAKEHUI
Konmponvnaa paboma Ne 1 no meme

11
KBuiparcenus u moscoecmea>>

12 AHanM3 KOHTPOJIBHOU paboThl. Perenue
3a1aqy
§ 3. YpaBHeHus ¢ 01HON nepeMeHHOi

13 | n.6. YpaBHEHHUE U €0 KOPHU

14 n.7. JIuneliHOe ypaBHEHUE C OJIHOU
MepEeMEHHOMN

15 n.7. JIuneliHOe ypaBHEHUE C OJIHOU
MepeMEHHON

16 n.8. Pemienue 3aaa4 ¢ moMOIIbIO
YpaBHEHUU

17 .8. Pemienue 3aga4 ¢ moMoIIbIO
YpaBHEHUU

13 n.8. Pemenue 3a1a4 ¢ TOMOIIBIO
ypaBHEHUI
§ 4. CraTucTnyecKkue XapaKTepuCTUKH

19 .9. Cpennee apudmernueckoe, pazmax,
Moja.

20 .9. Cpennee apudmernueckoe, pazmax,
Moja.

a1 | T 10. MeaunaHna kak craTucTuueckas
XapaKTePUCTHKA

2 | 10. Menuana Kak CTaTUCTUYECKAS
XapaKTePUCTHKA

23 | Konmponvuas paboma Ne 2 no meme

COCTaBJIEHUS YpaBHEHUS; pEeLIaTh COCTaBIEHHOE
YPaBHEHUE; HHTEPIPETHPOBATD PE3YJIbTaT.

N3Baexarp nHdopMaIyio u3 TabIUIl U AUATPaMM, BbI-
MOJIHATH BBIYHMCIICHUS 110 TaOJIMYHBIM JaHHBIM.
OnpeneasiTe 10 AMarpaMmMaM HauOOJBIINE U
HaMMEHBIINE JaHHbIC, CPABHUBATH BEIIMYHMHBI.

IIpeacraBasaTs nHGOpMAIKIO B BUE TAOIUII, CTOIOYA-
ThIX U prI‘OBBIX ,Z[I/IaI‘paMM, B TOM YHUCJIC C IOMOIIBIO
KOMIIBIOTEPHBIX IIPOrPAMM.

IIpuBOAUTH TIPHMEPHI YHCIOBBIX JaHHBIX (IIEHA, POCT,
BpeMs Ha JIOPOTY U T. J1.), HAXOAMTh Cpe/iHee
apudMeTHIECcKOoe, pa3Max YMCIOBBIX HAOOPOB.

IIpuBoaNTH conepkaTeabHble IPUMEPHI
WCITOJIb30BAHUSI CPEHUX JUUISl OIMCAHUS JaHHBIX
(YpoBeHb BOZIBI B BOZIOEME, CHOPTHBHBIE ITOKA3aTeNH,
OIpezieNIEHNE TPaHUL] KIIMMaTHYECKUX 30H).

.5 Ne79, 102a,r,
1076, 231

Konmponwvuovie
eéonpocul c.16, 25

§1-2,Ne207,
2138,r, 223, 230

m.6 Ne 113, 118,
122,125

m.7 Nel1293,x,M,
130a-r,132a,r, 142

m.7 Nel1320,B,
133a,8, 137, 244

1.8 Nel48, 150,
153, 156

m.8 Nel45, 151,
158, 165

.8 Nel59-161,
163

1.9 Nel69, 172,
174, 175

.9 Nel77, 179,
182, 183

.10 Nel187, 191,
193, 195

.10 Ne189, 190,
194, 248

Konmponovnwvie




<KVpasnenusn >

AHaJIN3 KOHTPOJIbHOM padoThl.

eonpocul ¢.35, 46

§3-4, m.11 Nel98,
200, 202, 204

24 | p11. ®opmy.sl (U3 pyopuxku «/[na mex,
KMo xouem 3namp 001buie))
['naBa 2. ®ynkuun
§ 5. ®yukunu u ux rpadpuku
BoruncasaTs 3HaYeHUS QYHKIHMA, 3aJaHHBIX 1,12 Ne259. 262
25 | m.12. Yto Takoe QpyHKums dopMynamu (py HEOOXOIMMOCTH HCIO0JIb30BaTh ' 264 26,5 ’
KaJbKYJIATOP); COCTABISATH TAOIUIBI 3HAUYCHUI ’
26 | T 13.BrrunciennesnayeHniipynkuunnodo yHKIHIA. .13 Ne268, 277,
pMmyiie . 279, 281
Ctpourb no toukaM rpaduku Gyakmuii. OnucbIBaThH
27 | I 13.Brruncnenne3HaueHui G yHKIuunodo CBOHCTBA QYHKIMH HA OCHOBE €€ rpadiiecKoro .13 Ne270, 274,
pMyIIe IIPE/ICTaBICHHUS. 275,282
MozeanpoBathb peabHbIC 3aBUCHMOCTH QOPMYIIaMH H | 1 14 No286, 289,
28 | m.14.I'padukdynxumu rpadukamu. UnTaTh rpadMKu peabHbIX 292, 294a.,6
3aBUCUMOCTEH.
.14 Ne287, 291,
29 | m.14.T'padukdyHKunn Hcnoab3oBaTh QyHKIIMOHATBEHYIO CUMBOJIMKY JJIS 294g,1, 351
3aMmycH pa3HOOOPa3HbIX (DAKTOB, CBA3AHHBIX C
§ 6.JIuneiinas pyHKIUs paccMaTpruBaeMbIMHU (QYHKITHSME, 000TaIas OmbIT
BBIIIOJIHEHHS 3HAKOBO-CHUMBOJIMYECKUX JEHCTBUN.
30 1.15. TIpsimast NponopIHOHANBHOCTE H €€ CrtponTthb peyeBble KOHCTPYKIUH C UCTIOIb30BaHUEM .15 Ne 300a,8,1,
rpaguk (GYHKIIMOHATIBHOM TEPMHHOJIOTHU. 302, 304, 307
31 m.15. HpHMaSI MMPpONnoOpHUOHAJIbHOCTL U €C NUcnoap30Barb KOMIBIOTEPHBIE TPOTPAMMBI JJIS T10- m.15 N9308, 309,
rpagux CTpoeHus TpapuKoB (QYHKIIMMA, IS UCCIIEOBAHUS 312,367
MOJIO’KEHHUS HAa KOOPAMHATHOM MI0CKOCTU TpaduKoB 16 N3138
32 | n.16.JIuneitnasynknusueerpaduk (GyHKIMI B 3aBUCUMOCTH OT 3HaYCHUN - P
3196,x, 326, 359
KOd((UIIMEHTOB, BXOIAIINX B (hopmyy.
33 | n.16.Jlunelinasdpynkuusueerpadux Pacno3HaBaTh BHIbI U3y4aeMbIX (QyHKIUI. H'163§f§3§(3)’6327a
IMoka3pIBaTh CXEMATHUYECKHU MOJIOKECHUE Ha ’
KOOPJAWHATHOH MJIOCKOCTU TpapuKOB (PYHKITHIA.
34 | Koumponvuas paboma Ne 3 no meme Konmponsnvie

eéonpocul c.69, 83




KDynrxyuu >

AHaJIN3 KOHTPOJIbHOM padoThl.

§5-6, m.17 Ne341a,
3426, 344, 346

35 | m.17.3apanne GyHKIUH HECKOIbLKAMHA
dbopmyanammu (U3 pyopuxu «/Ina mex, kmo
Xouem 3namp 001bULE»)
I'naBa 3. CTeneHb ¢ HATYPAJIbHBIM
nokasareJjiemM
§ 7.CrteneHnnb u ee cBOMCTBA
36 n.18. OnpeneneHue cTeneHu ¢ m.18 Ne 377, 382,
HaTypaJbHbIM [TOKa3aTeJIeM 387, 391a
. .19 Ne406, 409,
37 | n.19.YMHOXeHuenaeIeHueCTENeHEN OnuchIBATH MHOKECTBO LEJIBIX YHCEN, MHOKECTBO Pa- 411,415, 422
[IHOHAIBHBIX YHCEJ, COOTHOIIIEHUE MEXITY dTUMHU
38 11.20.Bo3BenenneBcTeneHbpOnu3BeICHUAN MHOECTBaMU. m.20 Ne426, 429,
CTEICHU 433,439
CpaBHUBATH U YHOPAI0YUBATH PAIIOHATHHBIE
39 11.20.Bo3BeIeHNEeBCTENEHBITPOU3BEICHUSI U 1MCJIa, BBIIOJIHATH BBIYMCIICHUA C PaHHOH?HBHHMH .20 Ned441, 443,
CTeICHH YHUCIIaMU, BBIYHCJISITh 3HAUCHUS CTETICHEH C 1[ENIBIM 449.453
MOKA3aTeJIeM.
§ 8.0nH041eHBI
@DopMyJMPOBATh ONPEICTICHUE KBAJPATHOTO KOPHS U3
40 | m.21. OnHOUICH 1 ero CTanapTHbI BHL yucna. Ucnmosab3oBaTh rpaguk GyHKIIUN n.2141\g_>2 4;51;,4460,
y = x’ U1 HAXOXK/ICHHSI KBAPATHBIX KOPHEA. ’
41 1n.22.YMHOKeHHeoJHOWIeHOB. Bo3Benenne BbruncasaTs TOUHbIC U TPUOIMKEHHBIC 3HAUCHUS .22 Ne466,469,
OJIHOWJICHA B CTETICHb KOpHEH, UCTIOJIb3YS MPU HEOOXOIUMOCTH KaJIbKYISATOP; 474, 477
MIPOBOJIUTH OIEHKY KBaIPATHBIX KOPHEH.
42 11.22.YMHOKEHHE OJHOWIECHOB. m.22 Ned72, 475,
Bo3Benenue oqHousIeHa B CTENICHD DopMyJIMPOBATH ONPe/IeTICHUE KOPHS TPEThEi 478, 483
5 . CTETICHH; HAXOJIUTh 3HAYCHHS KyOMYEeCKIX KOpPHEH
43 M.23.OyHKIMU Yy =X Uy = X~ U UX m.23 Ned486, 491,
rpaduku 4946, 497
44 11.23. OyHKIHU y = x> u y= X M UX 1.23 Ne489, 492,

rpaduKu

496a, 499




Konmponvuas paboma Ne 4 no meme Konmponusuwie
45 eonpocul c.108,
KCmenenvb ¢ HAMYPATLHLIM 118
nokaszamenem >
AHaJIN3 KOHTPOJbHOM padoTsl. O §7-8, m.24 Ne5040,
4 | TPOCTBIX H COCTABHBIX IHC/AX (U3 5050, 508, 513
pyopuku «/Ina mex, Kmo xouem 3Hamao
bonvuern)
I'maBa 4. MHOro4/1eHbI
§ 9.CymMa 1 pa3HOCTb MHOTO4JICHOB
.25 Ne569, 571
47 | n.25. MHOrO4WIeH ero CTaHJIapTHBIN B1 ’ ’
Aap A 572, 583
48 11.26.Cnoxenne ¥ BEIYUTaHUE @OpPMYIHPOBATH, 3ANUCHIBATH B CUMBOIHYECKOIT .26 Ne586, 588,
MHOTO"WICHOB (GopmMe 1 000CHOBBIBATH CBOWCTBA CTENEHH C 589, 592
HATypaJIbHBIM MOKa3aTelieM; IPUMEHSATh CBOCTBA
11.26.CrnoskeHue ¥ BEIYUTaHHUE yp - 1P . .26 Ne596, 598,
49 CTENeHH ISl TpeoOpa30oBaHUsI BBIPAKEHUHN 1
MHOT'OYJIEHOB . 603, 605a,0,1,¢
BBIUMCIICHU.
§ 10.11pousBeneHne 0OJHOYICHA H .
BbINOJHATH AEWCTBUS ¢ MHOTOUYJIEHAMHU.
MHOTr04JIeHa
BbINOJHATH pa3iiokeHne MHOTOYJICHOB Ha
m.27. YMHOXEHHE OJHOUIEHA Ha p m.27 Ne 617, 619,
50 MHOXKUTEIIH.
MHOT'OYJICH 623, 624
7Y Pacno3HaBaTh KBaJpaTHBIN TPEXWICH, BHIACHATH 77 Ne623. 632
o
51 | ™=/ YMHOXKCHHC OHOTICHA Ha BO3MOXKHOCTh Pa3IO’KEHUsI HA MHOXHUTEH, . 6321 64’2 ’
MHOTOHIICH NpeaCcTABJATH KBAJPATHBIA TPEXUWICH B BUE ’
57 n.27. YMHOKEHHE OJHOWIEHA Ha NpON3BENCHNA JIMHCHHBIX MHOKHUTEICH. m.27 Ne631,635,
MHOTOICH IIpuMeHSITE pa3anuHbIe OPMBI CAMOKOHTPOIIS TIPH 636, 643
BBIMIOJTHEHUH NTPE0OpPa30BaHUIA.
53 n.28.Boinecenye 001ero MHOKHTEJIS 32 peoop .28 Ne656, 658,
CKOOKH 660, 662
54 n.28.Boinecenye 001ero MHOKHTEJIS 32 .28 Ne667, 669,

CKOOKH

670, 754a,0,n




55

Koumponvuas paboma Ne 5 no meme

KCymma u pasHocms MHO20YIEHOS.
Mmnozounenvt u 00HoOUNEHbL >

56

AHanM3 KOHTPOJIBHOU paboThl. Perenue
3amaqy

§ 11.11pousBeeHue MHOTOYJICHOB

57

n.29. YMHOXeHEe MHOTOWIeHa Ha

Konmponvuovie
eonpocul c.134,
145

§9-10 Ne741, 743,
7458,1, 762

.29 Ne 678, 681,

MHOTOYJICH 684, 706
53 11.29. YMHOXEHHE MHOTOYICHA Ha 1m.29 Ne679, 687,
MHOT'OYJICH 695, 705
59 1n.29. YMHOXEHHE MHOTOYICHA Ha m.29 Ne691, 698,
MHOT'OYJIEH 701, 703
11.30.Pa3noxxeHneMHOr0WICHaHAMHOKHUTE m.30 Ne710, 712,
60
MCTIOCOOOMIPYIIITUPOBKH 714,715
11.30.Pa3noxkeHneMHOrouJIcHaHAMHOKHUTE]T m.30 Ne717, 720,
61
HCITOCOOOMIPYIIITUPOBKH 786, 793
Koumponvnas paboma Ne 6 no meme Konmpovnuie
62 eonpocwl c.152,
<KT1lpouzsedenue mMHo2oun1€HO8 > Keadpamb u
KyoOul uucen
AHaJIU3 KOHTPOJILHOI padoThlI. §11, m.31 Ne725,
730,733, 781
63 | n31. Henenue ¢ ocrarkom. (M3 pyopuku
«/Ina mex, kmo xouem 3namo 601bULE))
I'maBa 5. @opMy.Jibl COKPALLIEHHOTO
YMHOXKEHUSI
§ 12.KBaapat cyMMbI 1 KBajpar BuInoJHATHL OeiCTBUA ¢ MHOTOWICHAMM.
a3HOCTH
P BoiBoauTh (hOpMYIIBI COKPAIIEHHOTO YMHOKEHHSI,
64 nm.32. Bo3BezeHue B KBaapar u B KyO NPUMEHSATH UX B IPe0OPA30BAHUAX BHIPAKECHUHN U m.32 Ne800, 804,

CYMMBI U Pa3HOCTH JIBYX BBIpaKCHUI

BBIYHMCJICHUAIX.

806, 832




65

n.32. Bo3BeneHue B kBaapar u B KyO
CYMMBI U PA3HOCTHU JIBYX BBIpAKCHUHN

66

1n.33.Pa3noxxenre Ha MHOXKUTEIH C
MTOMOIIBIO (hOPMYIT KBaJipaTa CYMMBI U
KBaJipaTa pa3HOCTH

67

11.33.Pa3noxxeHneHaMHOKUTEIUCIIOMOIIBIO
(hopMyIKBaapaTaCyMMBINKBAAPATAPA3HOCT
u

68

1.33.Pa3noxeHne HaMHOKUTEIN CIIOMOIIBLIO
(hopMyIIKBaApaTaCyMMBIUKBAIPATAPA3ZHOCT
nu

§ 13.Pa3noctb kBagpaToB. Cymma u
pa3HoOCTbH KyOOB

69

11.34. YMHOXEHHE pa3HOCTH JBYX
BBIPXXEHUI HA UX CyMMY

70

11.34. YMHOXEHHE Pa3HOCTHU ABYX
BBIPAKCHUM HA UX CYMMY

11.35.Pa3noxkeHnepa3HOCTUKBAAPATOBHAMH

71
OJKUTENH
7 11.35.Pa3nokeHnepa3HoCTUKBaIpaTOBHAMH
OJKUTEIN
73 11.36.Pa3noskeHneHaMHOKUTEINCYMMBIPA
3HOCTHKYOOB
Koumponvnas paboma Ne 7 no meme
74
KDopmynvl COKPAUEHHO20 YMHOICEHUA >
75 AHanM3 KOHTPOJIBHOU paboThl. Perenue

3a71a4

§ 14.1lpeoOpa3zoBaHue HeJabIX
BbIpa:KeHN I

BbInoJaHATH PA3JI0KCHUC MHOT'OYWICHOB Ha
MHOXUTCIIN.

Pacno3HaBaTh KBaJpaTHBIN TPEXWIEH, BHIACHATH
BO3MOYKHOCTb Pa3JIO’KEHHS] HA MHOKUTEIIH,
NMPeICTABJATH KBaIPATHBIN TPEXWIEH B BUJIE
MIPOU3BEJCHUS] JIMHEHHBIX MHOXKHUTEIIEH.

IIpuMeHATH pa3nuuHbie POPMBI CAMOKOHTPOJIS TIPU
BBINOJIHEHUH TTpeoOpa3oBaHuit

.32 Ne809, 812,
816, 820

.33 Ne834, 836,
838, 852

.33 Ne839,
8400,8, 843, 845

.33 Ne846, 847,
851, 968

.34 Ne855, 857,
861, 863

.34 Ne865,
869a,0,%,3,
873a,0,%,3, 876

.35 Ne8816,r,€,
884, 886, 888

.35 Ne®91, 893,
895, 897

.36 Ne906, 908,
911,914

Konmponwvnwvie
eonpocul c.172,

182

§12-13 Ne917,
971,981, 986




n.37. I[IpeoOpazoBanHue METOTO BEIPAKECHUS

76
B MHOTOYJIEH

77 1.37. I[IpeoOpa3oBaHue 1IET0T0 BHIPAKEHHS
B MHOT'OYJIEH

73 11.38.[IprMeHeHnepa3IMIHBIX CIIOCOOOBIS
Pa3I0KECHUSHAMHOXUTEIN

79 11.38.[IpuMeHeHnepa3IMIHbIX CIIOCOOOB IS
Pa3I0KEHUTHAMHOKUTEIH
Koumponvnas paboma Ne 8 no meme

80
<KlIpeobpazosanue yenvix 8bipadCceHull >
AHaJIM3 KOHTPOJIbHOI padoThl.

81 Bo3Benenne qByuiieHa B crenensb (M3

Pyopuku «/[na mex, Kmo xouem 3Hamao
0obuey)

.37 Ne921-923,
931

.37 Ne926, 928,
930, 932

.38 Ne936, 938,
939, 942

.38 Ne945, 947,
950, 954

Konmponovnwvie
eonpocul c.190,
Nel024

§14, .39 Ne959,
961,963, 1017

I'maBa 6. CucTeMbl JHHEHHBIX
YpPaBHeHUil

§ 15./TuHeliHbIe ypaBHEHHUS € IBYMA
NepeMeHHBIMU H UX CHCTeMbI

11.40. JIuneitHOE ypaBHEHUE C IByMs

82
MepEeMEHHBIMU

%3 m.41.I'paduknuHeitHOroypaBHEHUSACIBYMS
MepEeMEHHBIMU

’4 m.41.I'paduknuHeitHOrOypaBHEHUSACIBYMS
MepEeMEHHBIMU

85 11.42.CUCTEMBUIMHEWHBIXYPABHEHUICABYM
ATepeMEHHBIMU

36 11.42.CrucTeMbIIIMHENHBIXYpABHEHUICIBYM

ANCPECMCHHBIMU

OnpenensiTe, BISETCS U TIapa YUCEI pELICHUEM JaH-
HOTO YPaBHEHHUS C ABYMsI IEPEMEHHBIMU; MPUBOIUTH

IIPUMEPHI PELICHUs] YPaBHEHUH C IBYMS IEPEMEHHBIMH.

Pematsb 3aaun, anredpandeckoil MOJIENIbI0 KOTOPBIX
ABJIIETCSL ypaBHEHUE C IBYMS IIEPEMEHHBIMH;
HAXOJMTh LIEJIbIe PELICHHs ITyTeM mepedopa.

Pemarsb crcTeMbl ABYX YpaBHEHUM C IByMS
NEPCMCHHBIMU, YKA3aHHBIC B COACPKAHNU.

Pemath TekCTOBBIE 337]a4U aNredpandeckum
crocoboM:

NEPEXOJIUTh OT CIOBECHOM POPMYIUPOBKH YCIOBUS
3a/1a4¥ K anreOpandeckoi MOJIEH MMyTeM COCTABJICHUS
CUCTEMbI ypaBHEHU; peliaTh COCTABIICHHYIO CUCTEMY
YPaBHEHUN; HHTEPIIPETUPOBATH PE3YJIbTaT.

Ctpourb rpadvku ypaBHEHHH C IBYMS TTepEMEHHBIMHU.
KoncTpyupoBaTh 5KBUBAJICHTHBIE PEUEBbIC

11.40 Nel028,
1031, 1033, 1038

.41 Nel043,
1044. 1046, 1052

.41 Nel049,
1054, 1055, 1067

.42 Nel057,
1060a,0,
1062a,8,1, 1066

.42 Nel061,
10626,r,e, 1065,




§ 16.Pemienue cucrem JIMHEHHBIX
yYPaBHeHHH

87

n.43. Cnoco6 moACTaHOBKU

88

11.43. Cnoco0 ImoACTaHOBKU

89

11.44.Cnoco0cioxeHnst

90

11.44.Cnoco0ciioxeHus

11.45.Penienne3aaucnoMoIbloCUCTEMYPaB

91
HEHUs

9 .45 .Pemienne3agaucnoMonibl0CUCTEMypaB
HEHUs

93 1.45.Pemenne3anaucrnoMobOCUCTEMYpPaB
HEHHUS
Koumponvnas paboma Ne 9 no meme

94 | «Cucmemvi nuneinbix VPA8HeHUll U ux
peuienus >
AHaJIM3 KOHTPOJIbHOI padoThI.
JIuHeiiHbIe HEPABEHCTBA C ABYMS

95 | mepeMeHHbIMHU M UX cucTeMbl (M3

Ppyopuku «/Ina mex, Kmo xouem 3Hamao
O0ovuey)

BBICKa3bIBaHUs C UCIIOJIb30BAHUECM anre6panqecxoro u
TCOMETPHUICCKOI'O A3BIKOB.

Pemiath 1 ucci1e10BaTh YPaBHEHUS ¥ CHCTEMBI
ypaBHEHU HAa OCHOBE (PYHKITMOHATHHO-TPAPUIECKUX
MPEJCTaBICHUN YpaBHEHUI

1080

.43 Ne 1068,
1070, 1072, 1074

.43 Nel076,
10778,r, 1079,
1168a,0

.44 Nel082,
1084a-B, 1088,
1092

.44 Nel1089,
1094a-B, 1095a,06,
1097

.45 Ne1099,1101,
1103, 1125

.45 Nel108,
1112, 1118, 1124

.45 Nel1107,1171,
11728,r, 11736

Konmponovnwvie
eéonpocwl c.211,
223

§15-16, m.46
Nel130, 1132,
1134, 1136

PeduexcuBnas ¢a3a (uTorosoe
MOBTOpPEHME, IeMOHCTPALNS JIHYHBIX




JOCTHKEHUIT)
Iloemopenue 6
o 3HaTh MaTepual, U3y4eHHBIN B Kypce MateMatuku 3a 7 | §5-6 Ne360, 367,
96 | Gymiad 1 Kace 372a,8, 566
YMmeth MNPUMCHATH NOJTYYCHHBIC 3HAHWA HA IPAKTUKE. §7_1 1 Ne560. 751
97 | OnHouwieHbl. MHOTOYWIEHE] 1 75 3' 76 5’ ’
YMeTb JTOrHuecKkyd MbICIUTh, OTCTaUBaTh CBOIO TOUKY ’
3pEeHHs U BBICITYIINBATh MHEHHUE IPYTHUX, paboTaTh B §12-14 No980
98 | @opMyIIBI COKPAIIEHHOTO YMHOXEHUS 1 KOMaHJIe. 982 989 ‘1 09 é
99 | CHuCTeMbI JINHEHHBIX YPaBHEHHIA 1 §11 157- (1)6 IJT_)7151 6181B8-(ﬁ)3'
100 | Konmponwvnas pavomahe 10 (umozoseas) 1 He 3a0ano
101 AHanu3 KOHTPOJIBHOU paboThl. Pemenue 1 Ilpezenmayuu
3a1a4
102 | ¥pok 3anumamenvnoit mamemamuxu 1 He 3a0ano
Hroro yacos 102
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