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IlosicHuTeNbLHAA 3alIUCKA.

Jannast paboyasi mporpamMma peajin3yercsi Ha OCHOBE CISIYIONINX HOPMAaTHBHO-TIPABOBBIX JJOKYMEHTOB:

-denepanbhbiii 3akoH 0T 29.12.2012 Ne 273-D3 «O06 o6pazoBanuu B Poccuiickoit deneparuny (B 1eHCTBYIOMEH PEAAKIIUN);

-nprka3z Munucrepcra oOpasoBanus u Hayku Poccuiickoit @enepannu ot 17.05.2012 Ne 413 «O06 yTBep:KIeHHH 1 BBEACHUH B JIciicTBHE (eiepaaIbHOro
roCyJIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHapTa CPEHEr0 001Iero 00pa3oBaHusy (B ACHCTBYIOIICH pelaKIum);

-CaHUTapHO-3MHIeMUoNIornyeckue npasuia u HopMatuBbl CanlluH 2.4.2.2821-10 «CaHnutapHO-3IHIEeMUOJIOTHYECKUE TPEOOBAHUS K YCIOBUAM U
OpraHu3aIi 00y4YeHHS B 0011e00pa30BaTEIIbHBIX YUPESKICHUIXY, YTBEPKICHHBIC TOCTAHOBJICHHEM [ JTABHOTO TOCYJapCTBEHHOTO CAHUTAPHOTO Bpaya
Poccuiickoit @eaeparuu ot 29.12.2010 Ne 189 (B neiicTByromieit peakiium);

-npuka3 MunucrepctBa obpazoBanus 1 Hayku Poccuiickoii @eneparu ot 30.08.2013 Ne 1015 «O0 yTBepkaeHUN TOPSAIKA OPTaHU3AIMH U OCYIIECTBICHUS
00pa30BaTeNbHON JIEATEITBHOCTH 110 OCHOBHBIM 00IIe00pa30BaTeIbHBIM ITPOrpaMMaM — 00pa30BaTeIbLHBIM MTPOrpaMMaM HavyaabHOTO OOIIEro, OCHOBHOTO
o0miero u cpeHero ooIero oopa3oBaHus» (B IEHCTBYIOIIECH PElaKIIUN);

-mipuka3 Ne 345 ot 28 nexabps 2018 r. «O denepanbHOM nepevyHe yueOHUKOB, PEKOMEHAYEMBIX K UCIIOIB30BAHUIO MIPH peAIU3allMi UMEIOLITUX
rOCy/IapCTBEHHYIO aKKpPEeAUTAIMI0 00pa30BaTebHBIX TPOrpaMM HA4YaIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeHero 0oIero o0opa3zoBaHus ;

-[IpHKa3 MUHUCTpa oOpazoBaHust MockoBckoit o6mactu ot 20.03.2017 Ne 911 «O BBeneHuu (eaepanbHbIX TOCYAApCTBEHHBIX 00pa30BaTeIbHBIX CTAHAAPTOB
OCHOBHOT'0O O0ILIEro U cpeHero o0mero 00pa3oBaHus B ONEPEXKAIOLIEM PEKUME B MyHUIIUIIAIBHBIX 0011€00pa30BaTeIbHbIX OpPraHu3ausax B MOCKOBCKOH
obmactu B 2017-2018 yue6HOM romy».

-IIpumepHas ocHOBHas 00pazoBaTeNbHAs MIPOrpaMMa Ha4alIbHOTO 0011Iero 00pa3oBaHus, MPUMEpPHas OCHOBHas: 00pa3oBaTelibHasl MPOrpaMMa OCHOBHOTO
obmrero oopazoBanus (B penakiuu nmporokosna Ne3/15 ot 28.10.2015 ®YMO no obmemy o0pa3oBaHHIO).

-Yuebnsrit mnan MBOY COIL Ne8 na 2020-2021 y4yeOHbIit ro.

1. IIporpammsl  0011€00pa3oBaTeNbHBIX yupexxaeHuid. Anredpa. 7-9 knaccel. / Coct. BypmuctpoBa T.A. — M. «IIpocsemenue», 2009 r. ABTopckast
nporpamma no anredpe FO.H. Makapsprue, H.I'. Muntok u ap.

2. Ctanzapt OCHOBHOTO 00111ero 0Opa3oBaHus o Mmarematuke. CTaHIapT OCHOBHOTO OOIIETO oOpa3oBaHus 10 MaTemMaTuke //MaremaTuka B
mkoie. — 2004 r.

3. CO0pHUMK HOPMATHUBHBIX JOKyMeHTOB. MaremaTuka / coct. D./1. lnenpos, A.I'. ApkanseB. — M.: Ipocda, 2007.



PaGouas mporpamma o anredpe B 9 kitacce paccuntana Ha 102 yaca, u3 pacdera 3 yaca B HEJIEIIO.
[Ipn u3ydyeHun Kypca MaTeMaTHKH Ha 0a30BOM ypOBHE IMPOJOJIKAOTCS W TMONTYYarOT Pa3BUTHE COACpIKATEIbHBIC JTMHUU: «Apudmernran, «Anredpay,
«NEeMEeHTHI IOTUKHU, KOMOMHATOPUKH, CTATUCTUKH U TEOPUU BEPOSATHOCTEI».

B xo1e ocBoeHMs coep:KaHUsA Kypca yyaluecs: MoJiy4aloT BO3MOKHOCTb:

Pa3BUTH MPEICTABICHUS O YUCIIE W POJIM BBIUYUCICHUI B YEJIOBEYECKON MPaAKTHKE; CHOPMHUPOBATH MPAKTUUECKUE HABBIKU BBIIOJHEHHS yCTHBIX,
IIMCbMEHHBIX, THCTPYMEHTAJIbHBIX BBIYMCICHUH, Pa3BUTh BEIYUCIUTEIBHYIO KYJIBTYPY;

OBJIA/IETh CUMBOJIMYECKHM SI3BIKOM alreOpbl, BbIpaOOTaTh (pOpMaibHO-ONEpAaTUBHBIE alreOpandeckue yMEHUs M HAyYUThCS HPUMEHATh UX K
PELICHUIO MAaTEMATUYECKUX U HEMATEMATHYECKUX 3a/1a4;

M3YYUTh CBOMCTBA M rpauKu dJIEMEHTAPHBIX (PYHKIUI, HAYYUTHCS UCIOIB30BATH (PYHKIIMOHAIBHO-TpaUIecKe MPeACTaBICHUS IS ONMCAHUS
Y aHaJIU3a peabHbIX 3aBUCUMOCTEM;

pa3BUTh NPOCTPAHCTBEHHbIE MPEACTABICHUS U N300pa3UTeIbHbIE YMEHUS, OCBOMTh OCHOBHBIE (DAKTHI M METO/Ibl INIAHUMETPUH, TO3HAKOMUTHCS C
IIPOCTEUIINMHU ITPOCTPAHCTBEHHBIMM TEJIAMHU U UX CBOMCTBAMU;

MOJIYYUTh MPEJCTABIECHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAJIbHOM MHUPE U O PA3JIMYHBIX CIOCO0aX MX M3ydeHus, 00 0COOEHHOCTAX
BBIBOJIOB U IIPOIHO30B, HOCAIIUX BEPOATHOCTHBIN XapaKTep;

Pa3BUTh JIOTHYECKOE MBIIIICHUE U PeYb — YMEHUS JIOTHYECKH OOOCHOBBIBATBH CY’KAEHUS, IPOBOJUTH HECIOKHbBIE CUCTEMATU3allUH, TPUBOJUTH
IpPUMEPHl M KOHTPIIPUMEPHI, HCIIOJIb30BaTh Pa3IMYHbIE S3bIKM MAaTEMAaTUKH (CIOBECHBIM, CUMBOJMYECKUN, TpapUuecKuil) /Uil WIUTIOCTPALUH,
HMHTEpIIpETALMH, APTYMEHTALUHU U 1I0KA3aTEIbCTBA;

chopMUpPOBAThH MpPEACTABICHUS 00 M3y4yaeMbIX MOHATHUSX U METOJaX KaK Ba)XKHEHWIIMX CPEeACTBAX MAaTEMaTHYECKOI'O MOJEIMPOBAHUS peabHbIX
IIPOLIECCOB U SIBJICHU.

3agaun:

® crucTeMaTu3alus CBEIEHUI O Ynciax; U3y4eHHEe HOBBIX BUJIOB UMCIIOBBIX  BBIPAXEHMH M (OPMYJI; COBEPIIEHCTBOBAHUE NMPAKTHUECKUX HABBIKOB U
BBIUMCIUTENBbHON KYJIbTYPBI; (POPMHUPOBAHKE U PACIIUPEHNE AIreOpandeckoro anmnapara;

e (GopMHpOBaHNE MaTEMATUYECKOr'0 anmnapara Jjs pelieHus 3a/1a4 U3 MaTeMaTHKH, CMEXHBIX IPEJMETOB, OKpY KalolIel pealbHOCTH;

® [IOJIy4eHHE IIKOJIbHUKAMHM KOHKPETHBIX 3HAaHMW O (YHKUUSAX Kak BaKHEWIIeW MaTeMaTHyecKod MOJeNnu [Uisl OINHCAaHUS W HUCCIEeNOBaHUs
Pa3HOOOpa3HbIX MPOLECCOB;

e (hopMHpOBaHKE y IIKOJIBHUKOB MPEACTABICHUI O POJIM MaTEMATHKHU B Pa3BUTHH LIMBUIIN3ALUU U KYJIbTYPHI;

® DA3BUTHE NPEICTABICHUN O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX B OKPYKAIOLIEM MUDE;

® COBEpIIICHCTBOBAHNE UHTEIJIEKTYaJIbHBIX M PEUYEBBIX YMEHHUH MyTeM 00O0TralieHuss MaTeMaTHUECKOr 0 S3bIKa, Pa3BUTHE JIOTUYECKOTO MBIIIIJICHHS.



Hesan
Hzyuenue anredpsl B 9 Kiacce HaPaBJIEHO HA JOCTUKEHHE CICAYIOUINX LEJIe:

o OBJIaAACHUE CHCTEMOH MaTeMaTHYeCKHX 3HAHHI H yMEHHﬁ, H€O6XO,Z[I/IMBIX IJI1 IIPUMCHCHHS B HpaKTquCKOfI ACATCIIBHOCTH, U3YUCHHUS CMCKHBIX
JAUCHUILUINH, ITPOAOJIKCHU A 06paSOBaHI/IH;

o Pa3sBHTHE BBIYUCIUTEIBHBIX H (JOPMATBbHO-0NIEPATHBHBIX AJIre0pand4ecKuX YMeHUH /10 YPOBHsI, IO3BOJISIOLIEr0 YBEPEHHO HCIIONb30BaTh UX IpU
pELICHUH 3a]]a4 MaTeMaTUKU U CMEKHBIX IIPEIMETOB;

L4 HHTCJJIEKTYyaJIbHOC pasBUTHE, (I)OpMI/IpOBaHI/Ie Ka4y€CTB JIMYHOCTH, HeO6XOI[I/IMI>IX YCJIOBCKY JIA HOHHOHCHHOﬁ JKU3HHU B COBPECMCHHOM O6H.[CCTB€,
CBOMCTBEHHBLIX MaTeMaTHUECCKOI ACATCIIBHOCTHU: SACHOCTHM W TOYHOCTU MBICIIM, KPUTUYHOCTU MBINUJICHUA, HWHTYUIIMHU, JIOTUYCCKOI'O MBIIJICHUA,
JJICMCHTOB aHFOpHTMquCKOﬁ KYJbTYPBbI, IPOCTPAHCTBCHHBIX Hpe,ﬂCTaBﬂeHHﬁ, CIIOCOOHOCTH K MpCoOaAO0JICHUIO TPYHHOCTCﬁ;

o (opmupoBaHue npeacTaBieHuii 00 UIEIX U METO/IaX MAaTEeMAaTUKH KaK YHUBEPCAIBHOTO S3bIKa HAYKU M TEXHUKH, CPEACTBA MOACIUPOBAHNUS SIBICHUN
U TIPOLIECCOB;

o BOCNHMTAHUE KYJIbTYpPhI JIMYHOCTH, OTHOILIEHHUS K MaTeMAaTHUKE KaK K YaCTH OOIEYeTI0BEYECKON KyJIbTyphl, UTPAIOIIEH 0COOYIO POJIb B OOIIECTBEHHOM
pPa3BUTHH.

OcHoBHBIE pa3BUBAKOIIME U BOCTIMTATEIbHbIE 1eJTH

Pa3zButue:

e SICHOCTH ¥ TOYHOCTH MBICITH, KpUTUYHOCTU MBITIUICHUSI, UHTYUIIUH, JIOTHYECKOTO MBIIIJIEHUS, YJIEMEHTOB AJITOPUTMHUYECKON KYJIBTYPHI,
MIPOCTPAHCTBEHHBIX MPEICTABIICHU, CTOCOOHOCTH K MIPEOJIOJICHUIO TPYIHOCTEH;
MaremMaTnueckoun peun;
CencopHoii cdepbl; IBUTATEIIBHOU MOTOPUKH;
Braumanms; mamsaru;

e HaBbIKOB caMO U B3aMOIIPOBEPKH.
@opMuUpOBaHHUeE TIPEICTABICHUI 00 UEIX U METOJJaX MAaTEMATHKU KaK YHUBEPCAIBHOTO SI3bIKa HAYKU U TEXHUKH, CPEJCTBA MOJCIUPOBAHMUS SIBICHUN U
MPOIIECCOB.
Bocniuranmue:

e KynbTypsl TMYHOCTH, OTHOIICHUS K MaTeMaTHKe KaK K YaCTH O0IIeYeIOBEYeCKON Ky IbTYPhl, TOHUMAHUE 3HAYMMOCTH MaTEMaTUKU IS

Hay4YHO-TEXHUYECKOTO Tporpecca;
e BoeBBIX Ka4eCTB;



o KomMmMmyHuKaGeIbHOCTH;
e OTBETCTBEHHOCTH.

B xone npernonaBanust MmareMaTuky B 9 kiacce, paboTsl Hax (GOPMUPOBAHUEM Y yUYaAIIUXCS, IEPEUUCICHHBIX B IIPOTrpaMMe 3HAHUH U YMEHHH, CIIETyeT
0o0paTuTh BHUMAHHUE Ha TO, YTOOBI OHU OBJIAJEBAIM YMEHHUSIMU 00I11e y4eOHOro Xapakrepa, pa3Ho0O0pa3HbIMU CIIOCO0aMHU AESTEIbHOCTH, TPUOOPETANIN OIIBIT:

-paboThI ¢ MATEMATHYECKUMU MOJICIISIMH, IPUEMAMK UX TIOCTPOCHUS U HCCIICIOBAHUS;

-METO/IaMHU UCCJIETIOBAHUS PEalbHOI0 MUPA, YMEHUSI IEHCTBOBATh B HECTAHAAPTHBIX CUTYAIUIX;

-pereHus pa3HOo00pa3HBIX KIIACCOB 33/1a4 U3 Pa3IMYHbBIX Pa3/IeioB Kypca, B TOM YMCIIE 3aa4, TPEOYIOIUX MOUCKA IIyTH U CIIOCOOOB PEIICHHS;
-HCCIIeI0BATENbCKON eI TENIbHOCTH, Pa3BUTHUS UICH, IPOBEACHHUSI SKCIIEPUMEHTOB, 0000IIIEHNS, TOCTAHOBKH M (POPMYIHPOBAHUS HOBBIX 3a/1a4;
-sICHOT0, TOYHOTO, TPAMOTHOT'O M3JI0’KEHUSI CBOMX MBICIICH B YCTHOM M MUCHbMEHHOU peuu;

-UCIOJIb30BaHUS PA3JIMUHBIX S3BIKOB MaTEMAaTHKU (CIOBECHOI'O, CHMBOJIMYECKOT0, IpauuecKkoro), CBOOOAHOI0 Nepexoja ¢ OJHOIO sI3bIKa Ha JPYyroi
JUISL WJUTFOCTPALUH, HHTEPIIPETallK, apryMEHTAlNN;

-[IPOBEJICHUS JOKA3aTENIbHBIX PACCYKIEHHUH, apryMEHTALlUH, BbIABUKEHHS TIIOTE3 U UX 00OCHOBAHUS;
-[I0MCKa, CUCTEMAaTU3alluH1, aHaJIn3a U KJIacCUPUKAUU UHPOPMAIIIH, UCIIOJIb30BaHUs Pa3HOOOpa3HbIX MH(OPMAIIMOHHBIX HCTOYHUKOB, BKIIIOUYas Y4eOHYIO U
CIPABOYHYIO JUTEPATYPY, COBPEMEHHbIE HH(POPMALIMOHHbBIE TEXHOJIOTHH.

®OPMbI OPTAHU3AIINMU YYUEBHOT'O ITPOLHECCA

[Tpu opranu3zainuu yueOHOTo mporecca OyneT odecnedeHa nocae0BaTeIbHOCTh U3yUeHUs yueOHOro MaTeprasa: HOBbIE 3HAHUS OMUPAIOTCS Ha HEJaBHO
MIPOMICHHBIN MaTepHaIT, 00ECIIEYEHO MTOATATHOE PACKPBITHE TEM C MOCIESAYIONIECH peann3alneil; 3akperieHrue B MpoIecce MPakKTUKYMOB, TPEHUHTOB U
UTOTOBBIX coOece0BaHMii; OyAyT HCIOIh30BAThCSI YPOKH-COPEBHOBAHUS, YPOKU KOHCYJIHTAIIUU, 3a4ETHI.

®opMbI OpraHu3anuu y4e0HOro npouecca:
® UHJUBUIYaJbHBIE;
® TPYIIIOBBIE;
® UHJIMBUIYaJIbHO-TPYIIIOBBIE;



e (pOHTAIIbHBIC;
® [PAaKTUKYMBI
@opMBbI KOHTPOJIS.

OCHOBHBIMH BHJIaMH KJIACCHBIX U JIOMAILITHUX MUCbMEHHBIX Pab0T 00ydaromuxcs SABISI0TCS 00ydaromme padoThl.
[To anreGpe B 9 kiacce MpOBOAATCS TEKYLIUE U OJIHA UTOTOBAasi MMCbMEHHBIE KOHTPOJIbHBIE PA0OTHI, CAMOCTOATEIbHBIE PA0OTHI, KOHTPOJIb 3HAHUH B
dopme Tecta, nuarnocruyeckue padotsl o auaun Cratl paga.
Tekyiine KOHTPOJIbHBIE paOOTHI UMEIOT LENbIO MPOBEPKY YCBOCHUS N3Y4aeMOT0 U MPOBEPSIEMOT0 IPOrpaMMHOro Marepuana. Ha KoHTposibHbIE paboTh
orBoguTcs 1 yac. UTorosast KOHTpoJbHAs paboTa NPOBOAUTCS B KOHIIE Y4eOHOT0 roja.
CamocTosTenbHbIe Pa0OTHI U TECTUPOBAHUE PACCUUTAHBI HA YacTh ypoka (15-25 MuH), B 3aBUCUMOCTH OT LIeJIU POBEACHUSI KOHTPOJIS.

OO0mey4yeOHbIC YMEHHUSI, HABBIKH H CIIOCO0BI 1eATeJIbHOCTH

B xone uzydeHus anreOpbl 00yJaronmecs MpruoOpeTarT OTbIT:
* [UJJAHUPOBAHUS U OCYILECTBIICHHS aJITOPUTMHUYECKON JAEATEIbHOCTH, BHIIOJIHEHNUS 33/1aHHBIX U KOHCTPYUPOBAHMSI HOBBIX QJITOPUTMOB;
* pelIeHus pa3HOO0pa3HbIX KJIACCOB 33/a4 U3 Pa3IMYHBIX pa3/ieloB Kypca, B TOM YHUCIIE 33/]1a4, TPeOYIOIMX IIOUCKA ITyTH U CLIOCOOOB PELLIEeHUS;
* UCCJIEZIOBATENILCKOM JeSATEIbHOCTH, PA3BUTHS UIEH, IPOBEJCHUS HIKCIIEPUMEHTOB, 0000IIEHNS, IOCTAHOBKU U (hOPMYJIUPOBAHUS HOBBIX 3ajlay;
* SICHOT'0, TOYHOI'0, TPAMOTHOT'0 M3JI0KEHHSI CBOUX MBICJIEH B YCTHON M MMCbMEHHOM pedM, UCIOJIb30BaHUs PA3IIMYHBIX SI3bIKOB MATEMAaTUKHU (CJIOBECHOTO,
CHUMBOJIMUYECKOT0, Tpaduueckoro), CBOOOIHOrO Mepexojia ¢ OJHOTO SA3bIKa Ha APYrol JJIs MIUTIOCTPALlUH,
MHTEPIIPETAlNN, apTyMEHTALlUU U JI0Ka3aTeIbCTBa;
* IPOBE/ICHUS J10KA3aTEIIbHBIX PACCYKICHUI, apryMEHTAIlUH, BBIIBUKEHUS TUIIOTE3 U X 0OOCHOBAHUS;
* IOMCKa, CUCTEMAaTU3alli1, aHaJIN3a U KJIacCU(PUKAUK NHPOPMAIUH, UCIIOJIb30BAHUS pa3HOOOPA3HBIX MH(POPMAIIMOHHBIX UICTOYHUKOB, BKJIIOYas y4eOHYIO
U CIIPAaBOYHYIO JINTEPATYPY, COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTUH.

TpeGoBanus K yPOBHIO NOATOTOBKH yYAIMXCS.

B pe3yabTare usydyenus ajare6pbl BHINYCKHUK OCHOBHOM IIKOJIBI 10JI2KEH

3HATH/IOHMMATD

b CYHIGCTBO IOHATHUA MAaTEMATHYCCKOI'O J0Ka3aTCIIbCTBA, HpI/IBOJII/ITI) an/IMepm J0Ka3aTcJIbCTB,

* CYLIECTBO MOHATHS AITOPUTMa; IPUBOJIUTH IPUMEPHI AITOPUTMOB;

® KaK I/ICHOJ’II)?;}IIOTCS[ MATEMATHUYCCKUEC (1)OpMy.TII)I, ypaBHeHI/ISI 158 HepaBeHCTBa; HpI/IMepLI nux HpI/IMeHeHI/ISI JJISA pemeHI/m MATCMATHYCCKUX U HpaKTI/I‘—IeCKI/IX
3a/a4;

* KaK MaTEMAaTN4YCCKHN onpeneHeHHHe C];)YHKI_[I/II/I MOFYT OIINCBIBATH pea.]'H)HI)Ie 3aBHCUMOCTH, HpI/IBOJII/ITI) an/IMepm TaKOI'0 OIIMCaHMusA,

* KaK OTPEOHOCTH MPAKTUKH MIPUBEIA MATEMATHUECKYIO HAYKy K HEOOXOIMMOCTH PACIIUPEHUSI IOHATHS YUCIIa;



* BEPOSTHOCTHBIN XapaKTep MHOTHX 3aKOHOMEPHOCTEH OKPYKAIOIIEro MUPa; MPUMEPHl CTATUCTUYECKUX 3aKOHOMEPHOCTEH U BBIBOJIOB;
* CMBICII Uiealiu3allii, TIO3BOJISIONIEH penaTh 3a/1a4u pealbHOM 1eHCTBUTEIBHOCTH MaTeMaTHYECKUMHI METOAaMU, TPUMEPHI OIIUOO0K, BOSHUKAIOIINX ITPU
UIeaTH3allnu.

Apudpmeruka
yMeTh
* BBIMIOJIHATH YCTHO apu(METHUECKHE EHCTBUS: CI0KEHNE U BEIUMTAHUE JIBY3HAYHBIX YUCEI U AECATUYHBIX Ipo0el ¢ IByMS 3HAaKaMU, YMHOKECHUE
OAHO3HAYHBIX YHUCCII, apI/I(i)MCTI/I‘-IGCKI/Ie ornepanunu € O6BIKHOBCHHBIMI/I I[pOGSIMI/I C OJHO3HAa4YHBbIM 3HAMCHATCJICM U YHUCIUTCIIEM,
* IEPEXOAUTH OT OAHON (POPMBI 3aIIMCH YUCEI K JPYTOM, MPEACTaBIATh AECATUYHYIO IpOOh B BUE OOBIKHOBEHHOU U B MIPOCTEHINNX CIydasix OOBIKHOBEHHYIO
B BUJIC ZIGCSITPI‘IHOFI, IIPOLCHTBI — B BU/IC [[pO6I/I u I[pO6I> — B BUAC IMPOLICHTOB; 3aIIMChIBATH 00JIbIIIME U MaJIble YHUCIa C UCIOIb30BaHUEM OEIbIX CTeNeHEeH
JECSITKU;
¢ BBITIOJIHATH apI/I(i)MeTI/ILIeCKI/IC ﬂCﬁCTBHﬂ C pallMOHAJIbHBIMU YHCJIaMU, CPAaBHUBATh PAllUOHAJIbHBIC 1 I[CﬁCTBI/ITGJILHBIG qucia, HaXO0JUTh B HECJIOKHBIX
CIIy4asiX 3HaYeHHsI CTETIeHEeH C LIeTbIMU MTOKA3aTeIsIMU U KOPHE; HaXOUTh 3HAYEHHUS YHCIOBBIX BBIPAXKECHUN;
¢ OKPYIJIATH LCJIbIC YHUCJIa U JCCATHYHBIC IlpO6I/I, HaXO0OUTh HpI/I6JII/I)KCHI/I$I YUCCJI C HEAOCTATKOM U C I/I36I>ITKOM, BBITIOJIHATE OLUCHKY YHCJIOBBIX BI)Ipa)I(eHI/II;'I;
* M10JIb30BAThCSI OCHOBHBIMU €IMHULIAMU JJIMHBI, MAaCChl, BP€MEHHU, CKOPOCTH, IIJIOLIaId, 00beMa; BeIpakaTh Oosiee KpymHbIe eIMHULIBI uepe3 Oosiee MeTKue U
Ha000pOT;
* pemath TEKCTOBBIC 33[]a4M, BKIIFOUYAs 3a]]a4i, CBSI3aHHbBIE C OTHOIICHHEM U C MPONOPIHOHATBHOCTHIO BEIHYNH, APOOSIMHU U MPOIICHTAMHU.
Hcnonab3oBaTh MpUOOPETEHHbIE 3HAHUS M YMEHHUSI B MPAKTHYECKOI eI TeJIbHOCTH U MOBCEHEBHOM KU3HM JIJISL:
* pEIICHUS HECIOXKHBIX MPAKTUYECKUX PACUETHBIX 3a7a4, B TOM YHCIIE C UCIIOJIb30BAaHUEM MTPH HEOOXOIMMOCTH CIIPABOYHBIX MaTEPHAIOB, KAIBKYISATOPA,
KOMITBIOTEPA,
* YCTHOW MPUKUAKHU U OIICHKHU pe3yJIbTaTa BEIYHUCICHH; IPOBEPKH PE3YJIbTaTa BBIYUCICHUS, C UCTIOIb30BAHUEM PA3IMUHBIX IPUEMOB;
* UIHTEPIIPETALNN PE3YJIBTATOB PEUICHUS 33/1a4 C YYETOM OIPAHMYEHHM, CBSI3aHHBIX C pE€aJIbHBIMHM CBOMCTBAMHU PACCMATPHUBAEMBIX ITPOLIECCOB U SBJICHMIA.

Auredpa

yMeTh
* COCTaBJIATH OYKBEHHBIC BBIpAXKEHHS U (POPMYJIBI IO YCIOBUSAM 33]1a4; OCYIIECTBIATH B BRIPAKEHUAX U (DOPMYIax YUCIOBBIE TIOJCTAHOBKHU U BBIIIOJIHATD
COOTBETCTBYIOIIINE BbIUNCIICHUS, OCYLIECTBIIATD [TOICTAHOBKY OJJTHOTO BBIPAYKEHUS B APYTO€; BhIpakaTh U3 (opMys OHY IEPEMEHHYIO Yepe3 OCTaJIbHBIE;
¢ BBITIOJIHATH OCHOBHBIC JleﬁCTBI/IH CO CTCIICHAMM C IICJIBIMU I10KAa3aTC/IsIMU, C MHOI'OYJIEHAMHU U C anre6panquKHMn JIpO6$IMI/I; BBITIOJIHATE PA3JIOKCHUC
MHOTOYJICHOB Ha MHOKUTEJIN; BHITIONHATH TOXKJAECTBEHHBIE MPEOOPa30BaHUS PAIlIOHATBHBIX BBIPAKEHUH;
* IPUMEHSATH CBOMCTBA apU(PMETUUECKUX KBAJPATHBIX KOPHEN I BHIYUCICHHS 3HAU€HUHN U MpeoOpa30BaHM YMCIIOBBIX BBIPAKEHUM, COJIEpIKaIIINX
KBaJIpaTHBIE KOPHU;
® peuiaTtb HHHeﬁHBIe, KBaApPATHBIC YPABHCHUA U pAllMOHAJIBHBIC YPaBHCHHA, CBOAAIINECCA K HUM, CUCTEMBI IBYX JIMHENHBIX ypaBHeHI/II\/’I 1 HECJIOKHBIC
HEJIMHEWHBIE CUCTEMBI;



* pemaTh JUHEWHBIC M KBaIpaTHbIC HEPABEHCTBA C OHOM MEPEeMEHHON U UX CUCTEMBI, ® PeIIaTh TEKCTOBBIC 331a4H alredpandeckuM METO/I0M,
UHTEPIPETUPOBATH MOTYUYEHHBIA PE3ysbTaT, IPOBOJUTH OTOOP pEeIIeHUH, ncX0asd U3 (OPMYIUPOBKH 3a/1a4H;

* 1300pakaTh YMCIIa TOYKAMH Ha KOOPJMHATHON MPSMOI;

* ONpeAETATh KOOPAUHATHI TOUKH IJIOCKOCTH, CTPOUTh TOUKHU C 3aJaHHBIMH KOOPAMHATAMM; N300pa’kaTh MHOXKECTBO PELICHUN JIMHEHHOIO HEPaBEHCTBA,;

* pacro3HaBaTh apu(pMeTHIECKUE U TEOMETPHUUECKUE POTPECCHH; PEIIaTh 33aauu C MPUMEHEHHEM (OPMYJIbI OOIIEro YieHa U CyMMbI HECKOJIBKHX MEPBbIX
YJICHOB;

* HaXOAWUTh 3HAUYCHUS (PYHKLUH, 3aJaHHOH (popMyIoii, Tabnu1iei, rpaduKoM 1o ee apryMeHTy; HaXOJUTh 3HaYCHHUE apryMeHTa 10 3HAaYeHUI0 (PYHKIINH,
3aIaHHOM rpauKOM WJTH TaOJIUIICH;

* OTIPEAETATH CBOMCTBA (PYHKINH 1O ee TpaduKy; MIPUMEHATh rpaduiecKkre mpeaCTaBIeHNs IPU PEIICHUN YPaBHEHUH, CHCTEM, HEPABEHCTB;

* ONMCHIBATh CBOMCTBA U3YyUEHHBIX QYHKIUN, CTPOUTH UX IPa(UKH.

Hcnoab30BaTh NpuodpeTeHHbIE 3HAHUS U YMEHUS B MPAKTUYECKOIi 1eATeJIbHOCTH U

NOBCEHEBHOM KM3HM JUIS:

* BBITMIOJTHEHUS pacdeToB Mo (hopMyiiam, Uit COCTaBICHUS (POPMYJI, BRIPAKAIOMIMX 3aBUCUMOCTH MEXKAY PETbHBIMU BEIMYMHAMU; JIJTsI HAXOXKJICHHS HY )KHOM
(dopMyIIbl B CIIPAaBOYHBIX MaTepHalax;

* MOJICIIMPOBAHUS MPAKTUUECKUX CUTYAIMH U HCCIEIOBAHNH TIOCTPOCHHBIX MOJICJICH C HCIIOJIb30BAaHUEM arIapara anreOpsl;

* ONMCaHUS 3aBUCUMOCTEN MEXAYy (PU3NUYECKUMU BEIMYMHAMH COOTBETCTBYIOIIMMU (OPMYIIaMH, IPH UCCIICA0OBAHUH HECJIOKHBIX MPAKTHUECKUX CUTYaIUi;
* HHTEpIpETAH TPadUKOB PEaTHHBIX 3aBUCUMOCTEH MEX]Ty BETHUNHAMH.

DJIeMEHThI JIOTHKH, KOMOMHATOPHUKH, CTATUCTUKH U TEOPHUH BePOSITHOCTEI

yMeThb

* IPOBOJINTH HECJIOKHBIE JIOKA3aTeNbCTBA, 10JIydaTh MPOCTEHILINE CIEICTBHS U3 U3BECTHBIX WM PaHee MOJyUYEHHBIX YTBEP)KICHHH, OLIEHUBATh JIOTHYECKYIO
NPaBUIBHOCTH PACCYKACHUHN, HCIIOIB30BATh MPUMEPHI [T WILTIOCTPAIIMH U KOHTPIIPUMEPHI JJISI ONIPOBEPKEHUS YTBEPIKICHU;

* U3BJIEKaTh MH(OPMAIIHIO, TPECTABICHHYIO B Ta0/IUIaX, HAa AUarpaMmax, rpadukax; cCOCTaBiIsATh TaOIUIbl, CTPOUTH JUarpaMMsbl U rpaduk;

* pemaTh KOMOMHATOPHBIE 3a/1a4X ITyTEM CHCTEMAaTHIECKOTO repedopa BOSMOKHBIX BAPHAHTOB | C MCIIOJIb30BaHUEM MTPAaBUJIa YMHOKEHUS;

* BBIUUCIIATH CPEAHNE 3HAUEHUS Pe3yJIbTaTOB U3MEPEHMUIA;

* HaXO/HUTh YaCTOTy COOBITHS, UCIIOJIB3YsI COOCTBEHHBIE HAOIIOACHHUS 1 TOTOBBIE CTATHCTUYECKHE JaHHBIC;

* HAXOJIUTh BEPOSATHOCTHU CIIyHalHBIX COOBITHH B MPOCTEHIINX CIIydasiX.

Hcnoab3oBaTh npuodpeTeHHbIE 3HAHUS U YMEHUS B PAKTHYECKOH JeATeTbHOCTH U MOBCEHEBHOM KM3HM IS

* BEICTPAMBAHUS apTYMEHTAIINH TIPH JIOKA3aTeIbCTBE U B THAJIOTE;

* pacro3HaBaHMs JIOTUYECKU HEKOPPEKTHBIX PACCykICHU;

* 3aIUCH MaTEMAaTHYECKUX YTBEPKIACHUH, IOKA3aTeIbCTB;

* aHAJIN3a PealbHbIX YHCIOBBIX TaHHBIX, IPEJCTABICHHBIX B BUJIE IUAarpaMM, IpaguKoB, TaOIHIL;



* peleHHst MPAKTHYECKUX 33/1a4 B MOBCETHEBHON M MPO()ECCHOHATLHON AEATEIBHOCTH C UCIOIB30BAHUEM JICHCTBHUH C UHCIIaMU, IPOLIEHTOB, JUTHH,
Iomaaen, o00beMoB, BpEMEHH, CKOPOCTH;
* pemeHust y4eOHbIX U MPAKTHUECKUX 3a71a4, TPEOYIOIUX CUCTEMAaTHYECKOTo Iepedopa BapuaHTOB;
* CPaBHEHUS ILIAHCOB HACTYIUICHUS CITy4alHbIX COOBITUH, /17151 OLIEHKH BEPOSTHOCTH CIy4alHOrO COOBITUS B IPAKTUYECKUX CUTYALUSIX, COIOCTaBICHUS
MOJIENH C PEAIbHON CUTYallUEH;
* [IOHUMAaHMS CTATUCTUYECKUX YTBEPKIACHUM.

Hcnonb3yembie popMbl, c1IOCOOBI M CPeCTBA NPOBEPKH U OLIeHKH 00pa30BaTeJIbHbIX Pe3yJbTaToB

OneHnka 3HaHUH—CUCTEMAaTUYECKHUI MPOLIECC, KOTOPBIN COCTOUT B OIIPEIEICHUH CTENIEHU COOTBETCTBUS NMEIOIMXCS 3HAHUM, YMEHUH, HaBBIKOB,
IpeIBapUTENbHO IIaHUpyeMbIM. [Iporiecc onieHKr BKIIOUaeT B ce0sl TaKue KOMIIOHEHTBI: ONpe/esieHue 1iesiell 00ydeHus; BbIOOp KOHTPOJIbHBIX 3aJaHUH,
IPOBEPSIOLINX JOCTHKEHUE 3TUX LieNlel; OTMETKY WM APYTod Coco0 BBIPaKEHUsI pe3yJIbTaTOB IPOBEPKHU. B 3aBUCHMOCTH OT MOCTaBIEHHBIX 1ieNeil mo-
pa3HOMY CTPOUTCS MPOrpamMMa KOHTPOJIS, MOIOMPAIOTCS Pa3InYHbBIE TUIIBI BOIIPOCOB U 3aaHnii. Ho mpruMeHneHnne npuMepHbIX HOPM OIICHKH 3HAaHUH JTOJIKHO
BHECTHU €IMHO00pa3ue B OLICHKY 3HAaHUM U YMEHM yyaluxcs U clienath ee 6onee 00beKTUBHOM. [IpruMepHbIe HOPpMBI IPEACTaBISAIOT OCHOBY, UCXOS U3
KOTOpPOM, YYNUTEIb OLICHUBACT 3HAHUS U YMEHUS Y4AIIUXCS.

Coaepxanue 1 00beM MaTepHaJIa, OJIEKAILErO IIPOBEPKE U OLIEHKE, ONPEAEIAIOTCA IPOrPaMMOil 110 MaTEMATUKE JUIsl OCHOBHOW IIKOJIBL. B
3a/1aHMA I IPOBEPKHU BKIIFOYAKOTCSI OCHOBHBIE, TUITMYHBIE U IIPUTOM PA3JIMYHOM CIIOKHOCTH BOIIPOCHI, COOTBETCTBYIOLIUE MPOBEPSEMOMY pa3Acily
IIPOrPaMMBI.

OcHOBHBIMM (pOPMAMH NPOBEPKH 3HAHUN U YMEHHUH y4alUXCsl 10 MAaTEMAaTUKE B OCHOBHOM IIKOJIE SIBJISIOTCS ONPOC, IK3aMEH, 3a4eT,
KOHTPOJIbHAsA padoTa, caMocTosiTe/IbHAsA padoTa, TeCTHPOBaHUE, IPOBEPOYHAas padoTa, NPOBEepPKa NMCbMEHHBIX JOMALIHUX PadoT Hapsay C
KOTOPBIMU MIPUMEHSIIOTCS U pyrue (popmbl poBepku. [Ipu 3TOM yUUTBIBA€TCS, UTO B HEKOTOPBIX CIIy4asiX TOJIBKO YCTHBIM OMPOC MOXKET JaTh 00JIee MMOIHbIE
IPECTaBICHUS O 3HAHUAX U YMEHMSX YUaILIUXCs; B TOXKE BpeMs IMCbMEHHasi pa00Ta MO3BOJISIET OLIEHUTh YMEHHE YUalllUXCsl U3/1araTb CBOM MBICIH Ha
OyMmare; HaBbIKH IPaMOTHOT'O O(OPMIICHHSI BHITIOJHSAEMBIX UMH 33/1aHUH.

IIpu oneHKe yCTHBIX OTBETOB M MHUCbMEHHBIX Pad0T yuuTelb B IEPBYIO OUEPEIb YUUTHIBAET UMEIOLIUECS Y yyallerocs pakTH4ecKrue 3HaHUs U
YMEHUS, UX IOJHOTY, IPOYHOCTh, YMEHHE IIPUMEHATH HA IIPAKTUKE B Pa3JIUYHBIX CUTyalMsaX. Pe3ysbTar OLEeHKH 3aBUCUT TaKKe OT HAIMYUSA U XapakTepa
JOMYILIEHHBIX ITIOIPELIHOCTEM.

Cpenu norpemHocTei BoIACIAI0TCS OIIHOKH, Hel0YeThl U MeJIKHe MOTPEelIHOCTH.

[TorpemHoCTh cunTaeTCa OIMOKOM, €CITM OHA CBUAETENIBCTBYET O TOM, YTO YUEHHMK HE OBJIA/I€]] OCHOBHBIMU 3HAHUSIMH, YMEHUSMH U X IPUMEHEHUEM.

K HemoueraM oTHOCATCS MOTPEIIHOCTH, CBUJETEILCTBYIOIINE O HEJOCTATOUHO ITOJTHOM WJIM HEJOCTATOYHO IPOYHOM YCBOCHUH OCHOBHBIX 3HAaHUU U
YMEHHH Ui 00 OTCYTCTBUU 3HAHUH, HE CUMTAIOIIMXCS B COOTBETCTBUU C IPOrpaMMoii oCHOBHbIMU. K HeioueTaM OTHOCSITCS MOTPEIIHOCTH,
OOBIICHAIONINECS PACCETHHOCTBIO MITH HEOCMOTPOM, HO KOTOPBIE HE MIPUBEIH K HCKAXKEHUIO CMBICIIA TIOTYYEHHOTO YYEHUKOM 3aJaHHsl WM crioco0a ero
BbINoJIHEeHUs. ['paMMaTuyeckast ommoOKa, JOMyIIeHHas B HATMCAHUH W3BECTHOTO yUalleMycsl MaTeMaTUYeCKOro TepMUHa, HeOpeXKHas 3aluch, HeOpexHoe
BBIIIOJIHEHHUE YEPTEKA CUUTAIOTCS HEOYETOM.



K MeikuM nmorpemHocTAM OTHOCSTCS TOTPEITHOCTH B YCTHOM M MUCbMEHHOM peuH, HE UCKAKAIOIINE CMbICIIA OTBETA UIIM PEILICHUs, CITydYaiiHbIe
OIIMCKH U T. II.
Kaxxnoe 3amanue st yCTHOTO OMpoca WIIM MUCBMEHHON pabOThI MPECTABIIIECT TEOPETHUSCKUN BONPOC HITH 3a1a4y.
OTBeT Ha BOIIPOC CUYUTACTCS OE3YIPEUYHBIM, E€CITH €T0 COJIEPIKaHNE TOYHO COOTBETCTBYET BOIIPOCY, BKIIFOYAET BCE HEOOXOIUMBbIC TCOPETHIECCKUE
CBeZICHMSI, 000CHOBAHHBIE 3aKITIOUCHHUS U MOSICHSIONINE PUMEPHI, & €r0 U3JI0KEHUE H 0OPMIICHHE OTINYAOTCS KPATKOCTHIO U aKKYPATHOCTBIO.
Pemenue 3amaun cunraeTcs 6€3ynpeyHbIM, €CIIU MOJYyYeH BEPHBIA OTBET MIPH MPaBUILHOM XOJ€ PEIIeHUs, BEIOpaH COOTBETCTBYIONIUH 3a/1a4e CII0co0
pElICHHUs, TPABIIILHO BBITOJIHEHBI HEOOXOIMMbIC BEIYHCIICHUS W MPEOOPA30BaHHUS, TTOCIEAOBATEIHHO U aKKYPATHO O(hOPMIIEHO pelleHuE.
OueHka oTBeTa y4alerocs Ipyu yCTHOM OIPOCE U OLIEHKA MUCbMEHHOM KOHTPOJIBHOU PabOThl MPOBOAUTCS IO MATUOAIITEHOM CUCTEME.
OueHka yCTHBIX OTBETOB:
OTBeT oLeHNBAETCS 0TMETKOM “5”, ecnu yyamuics:
® TMOJHOCTBIO PACKPBLI COJIEpPKaHNEe MaTepuaia B 00beMe, MPeayCMOTPEHHOM MPOrpaMMOi U Y4eOHUKOM;
®  U3JIOXKHI MaTepuas rPaMOTHBIM S3bIKOM, TOYHO UCTIOJIb3YSI MATEMAaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOIIUKY, B ONPEIEICHHOMN JIOTMYECKOM
MTOCJIE0BATEIILHOCTH;
® TIPABWIHHO BBINOJIHWI PUCYHKH, YEPTEKH, TPa(UKH, COMYTCTBYIOIINE OTBETY;
® TI0Ka3aJl yMEHUE WIIIOCTPUPOBATH TEOPUIO KOHKPETHBIMH MPUMEPAMHU, IPUMEHSATH B HOBOW CUTYAIMH MIPU BBHIOJTHEHUH MPAKTUUECKOTO 3aaHUS;
® [POJEMOHCTPUPOBAJT YCBOCHHE PaHEE U3YUCHHBIX COMYTCTBYIOIIMX BOMPOCOB, CHOPMUPOBAHHOCTH H YCTOWIMBOCTD UCIIOJB3YEMBIX IPH OTBETE
YMEHHH U HABBIKOB;
® OTBEYall CAMOCTOSITENIbHO, O€3 HAaBOAILINX BOIIPOCOB YUUTETIS.
OTBeT OEHNBAEeTCA OTMETKOH “4”,
€CJIM YJIOBJICTBOPSET B OCHOBHOM TPEOOBaHMSIM Ha OLIEHKY ‘57, HO MPHU ATOM UMEET OJMH U3 HEJOUETOB:
® B U3JIOKCHUH JIOMYIICHBI HEOOJIbIIINE TPOOEITBI, HE UCKA3UBIIINE MAaTEMAaTUUECKOE CO/IEpIKAHNE OTBETA;
e JlomyImieHbI 1-2 HemoueTa MPU OCBEIIEHUH OCHOBHOTO COJICPKAHUs OTBETA, UCITPABICHHBIC MTOCIIEC 3aMEUaHUsl YUUTES;
e JIONYIICHBI OMIMOKA WK 00Jiee IBYX HEIOYETOB MPU OCBEIICHUU BTOPOCTEIIEHHBIX BOMPOCOB WJIM B BBIKJIA/IKAX, JIETKO MCIPABIICHHBIE TIOCIIE
3aMeUYaHHs YUUTES. )
OTBeT OolleHUBAaEeTCsl OTMETKOM “3”, eciu:
® HEMOJIHO PACKPBITO COJIEpKaHNe MaTepuala (Coaep kaHue U3JI0KeHO (pparMeHTapHO, He BCET/Ia MOCJIe0BATENbHO), HO TTOKa3aHo 00IIee MOHUMAaHHE
BOIIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIE JUISl 1aJIbHEUILIET0 YCBOEHUS TPOTPaMMBl;
® UMETHUCh 3aTPYAHCHUS WIH JIOMYIICHBI OIIUOKHU B ONPEICICHUH MOHATHH, UCIIOIBF30BaHUN MAaTEeMAaTUYECKON TEPMUHOJIOTHUH, YePTEkKaX, BHIKIAAKAX,
WCITPaBJICHHBIC MTOCIIE HECKOIBKUX HABOJISIINX BOIIPOCOB YUUTEIIS;
® YUYEHUK HE CIPABWICS C MPUMEHEHUEM TEOPUH B HOBOW CHTYaIlMU NP BHITIOJHEHUN MTPAKTUUECKOTO 3a/IaHMs, HO BBITTOJIHIII 00s13aTEIbHOE 3aJaHHE.
OTBeT OLleHUBaeTCs 0TMETKOM “2”, ecin:
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® HE PacKpbITO COZep KaHue yueOHOIro MaTepuaa;
e 0OHapy>XEHO HE3HAHHE WJIN HE TIOHUMaHHE YYeHUKOM OoJblel niy Haubosee BaXKHON yacTH yueOHOro MaTepuaia,;
e JIONYLIEHBI OIIMOKU B ONPEAEICHUN OHATHUS, IPU UCIIOIb30BAHUU MaTEMaTHYECKON TEPMUHOJIOTUY, B PUCYHKAX, YepTEXKax UM rpadukax, B
BBIKJIa/IKaX, KOTOPbIE HE UCIIPABJIEHBI I10CJIE HECKOJIBKUX HABOASILNX BOIIPOCOB YUUTEIS.
OueHuBaHMe MUCHbMEHHBIX PadoT:
[Ipu mpoBepke MUCHMEHHBIX pabOT IO MaTEMAaTUKE CIIEAYET pa3inudarh rpyObie M HerpyOble OUTHOKH.
K rpy0bIM ommOKkamM oTHOCSTCS:
-BBIUMCIIUTENIbHBIE OLIMOKH B IPUMEpax U 3a7ayax;
-OIIMOKY Ha HE3HAHME TOPSI/IKA BBINOJIHEHUS apU(PMETHUECKUX eHCTBU;
-HENpPaBUWIBHOE pEIIeHNe 3a1auu (TIPOITYCK EHCTBUM, HEMTPABUIIBHBIN BHIOOD ACUCTBUIL, JIHUITHEE ACUCTBHUE);
-HEJIOBE/IEHUE 10 KOHIIA PEelICHU 3a/1a4l WU IPUMEPA;
-HEBBIIIOJIHEHHOE 3a/laHue.
K Herpy0bIM oImOoKam OTHOCSTCS:
-HEepaLMOHAJIbHbIE IPUEMBI BEIUUCIICHUI];
- HeMpaBUJIbHAs IOCTAHOBKA BOIIPOCA K JIEHCTBUIO ITPH PELLICHUHN 33J]auy;
-HEBEPHO c(hopMyITMpPOBaHHBIN OTBET 33/Jauu;
-HETIPaBUJIbHOE CIMCHIBAHUE JTAHHBIX YHCEl, 3HAKOB;
-HEJIOBE/IeHUE 10 KOHIIa Mpeo0pa3oBaHU.
ITpu olileHKe MMCbMEHHBIX PAa0OT CTABATCS CIENYIOIINE OTMETKH:
“§”- ecnu 3a/1auu pelIeHbl 6€3 OmuooK;
“4”- ecnu nomyuieHsl 1-2 HerpyOble omnoOKy;
“3”- ecnu gonyuieHsl 1 rpy0as u 3-4 HerpyOble OIOKY;
“2”- He3HaHUE OCHOBHOTO ITPOrPaMMHOTO MaTepuaa Wi OTKa3 OT BHIMOJIHEHUS y4eOHBIX 00s3aHHOCTEH.
OuenuBaHne TeCTOBLIX PadoT:
“5”- ecniu HaOpaHo oT 8110100% OT MaKCUMaIbHO BO3MOKHOTO Oasa;
“4”- ot 61110 80%:;
“3”- 0ot 51 mo 60%;
“2”- no 50%.

®opmupoBanue YY/I:
PeryassituBubie YY/I:



— onpedensamy 1ETb ACITEILHOCTU Ha YPOKE C IOMOIIBIO YUUTEIIS U CAMOCTOSITENbHO;
— YYHUTbCS COBMECTHO C YUHUTENeM OOHApYKUBATh U hopMyauposams yuebHY0 npooiemy;,
— YUHUTBbCA NIaHUposams y4eOHYIO ACSITEIbHOCTh HA YPOKE;
— 8bICKA3bI6AMb CBOIO BEPCUIO, IIBITATHCS MpeyIaraTh crnocol e€ npoBepky (Ha OCHOBE MPOAYKTUBHBIX 3a/IaHUN B yUeOHHKE);
— paboTtas no npeIoKEHHOMY IUIaHY, UCHOIb306amb HEOOXOANUMbIE CpeIcTBa (YUeOHUK, KOMIBIOTEP U HHCTPYMEHTHI);
— onpedensamy yCIEUIHOCTD BHITIOJIHEHHS CBOETO 33aJaHHs B IUAJIOTE C YUUTEIICM.
CpenctBoM GOpMUPOBAHUS PETYIATUBHBIX JEHCTBHI CIy>KaT TEXHOJIOTHS MPOOJIIEMHOT0 JTMajiora Ha 3Tare U3y4yeHUsl HOBOro MaTepuana u TeXHOJIOTUS
OIICHUBAHUS 00pa30BaTENIbHBIX JOCTHKEHUH (YUEOHBIX YCIIEXOB).
ITo3znaBarenbHbie YY/I:

— OpPHUEHTUPOBATHCA B CBOCH cucTeMe 3HAHUMN: HOHUMAmMb, YTO HYKHA JAOIMOIHUTENbHAA nH(OpMalus (3HaHUs) 171 pelieHus y4eOHOM 3a/1a4il B OJUH
miar;
— Odenamb NIPEIBAPUTEIBHBIA 0mMOOp UCTOYHUKOB HH(POPMALIAH TS peIIeHHs yaeOHOH 3a1a4w;
— J00BIBaTh HOBBIC 3HAHMSL: HAX0OUMb HEOOXOAUMYIO HH(POPMAIIHIO, KaK B yUeOHUKE, TaK U B IIPEAJIOKECHHBIX YUUTEJIEM CIOBApSX, CIPABOYHUKAX U
HMHTEPHET-pecypcax;
— J00ObIBaTh HOBBIE 3HAHUS: U361eKamb NHHOPMAIUIO, PEJCTABICHHYIO B pa3HbIX (popmax (TeKcT, Tabnuia, cxema, WUTIOCTpaIus 1 JIp.);
nepepadaThIBaTh MOTYUYEHHYIO HH(DOPMAIUIO. Habat00ams U 0elamb CaMOCTOSATEIbHBIE 8b1600bl. CpeacTBOM (GOPMHUPOBAHUS TO3HABATEIBHBIX JEHCTBUN
CITy’KUT y4eOHBIN MaTepual 1 3aaHus yueOHuKa, 00ecrieunBaroIye NepByo JUHUIO pa3BUTH - YMEHHE OOBSICHATh MUD.

KommyHukatusubie YY/1:
JIOHOCHTH CBOIO TIO3HIIUIO J0 IPYTHX: 0hopMsimb CBOIO MBICITH B YCTHON M MUCHbMEHHOM peud (Ha YpOBHE MPEIOKEHUS HITH HEOOJIBIIIOTO TEKCTA);
CIIyIIaTh ¢ TIOHUMATh peub Opyeux;
— BBIPA3UTEIBHO YUMAms U Nepeckasvléams TEKCT;
eécmynams B O0ecelly Ha YpOKe U B )KU3HU;
COBMECTHO 00208apusamscsi O TpaBUIIax OOIIEHUS U TIOBEJICHUS B IIIKOJIE U CIEI0BATh UM,
— YUUTBCSA 8bINOIHAMb PA3IAYHBIC POJIH B TPYIIE (JUAEpa, UCTIOIHUTENS, KPUTHKA).
CpenctBoM GopMHPOBAHUST KOMMYHHKATHBHBIX JAEHCTBHH CITy)KaT TEXHOJIOTHS MTPOOJIEMHOTO Iraora (mo0y KIaroIIrui 1 MOIBOISAIIHNA UAJIOT),
TEXHOJIOTHUS IPOAYKTUBHOTO UYTEHUS U OpTaHu3anus paboThl B MAJIBIX TpyMIax.

JINYHOCTHBIE JOCTHKEHHS Yyamuxcs

HCIIOJB30BAaTh HpI/IO6peTeHHBIe 3HAaHUA 1 YMCHUS B npaKTqucxoﬁ JCATCIBHOCTHU U HOBCGHHGBHOﬁ KHU3HHU JJIA:
-MOJCIUPOBAHUA TPAKTHICCKUX CI/ITyaLII/Iﬁ " UCCIICAOBaHUA ITOCTPOCHHBIX MOI[CJIGI‘;I C UCITIOJIb30BAHUCM arllrapara anre6pLI
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-OMUCaHMS 3aBUCUMOCTEH MEXTy PU3NICCKUMU BEIIMYMHAME COOTBETCTBYIOIIMME (JOPMYJIaMH MPU UCCIEAOBAHUN HECIOKHBIX MPAKTHUECKUX
CUTYyalU;
-MHTEPIPETAINHU TPAPUKOB PEATHHBIX 3aBUCIMOCTEH MEKy BETUIMHAMHU.

(dbopMupoBaHHE OTBETCTBEHHOT'O OTHOIICHHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH 00YYarOIIMXCs K CAMOPa3BUTHIO U caMOOOPa30BaHUIO Ha OCHOBE
MOTHUBAIMH K 00y4EHHIO U TO3HAHUIO, BRIOOPY AajbHelero o0pa3oBanust Ha 6a3e OpUEHTUPOBKH B MUpe npodeccuii u mpopeccnoHaIbHbIX
IPEANOYTEHUH, OCO3HAHHOMY ITOCTPOCHUIO HHMBUAYaIbHON 00pa30BaTeIbHON TPACKTOPUH C YIETOM YCTOMYHMBBIX IIO3HABATEIILHBIX HHTEPECOB
(dopMupoOBaHUE LIEIOCTHOIO MUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOLIECTBEHHOW MPaKTHKU
dopMupoBaHNEe KOMMYHHKATHBHOM KOMIIETEHTHOCTH B OOLIIEHUH U COTPYAHUYECTBE CO CBEPCTHUKAMH, CTAPIIMMH U MJIaJIIMMH B 00pa30BaTeIbHOM,
00IIECTBEHHO T0JIE3HOH, yueOHO-1CCIeA0BaTENbCKOM, TBOPYECKOH 1 IPYTUX BUAAX AEATEILHOCTH

YMEHHE SICHO, TOYHO, TPAMOTHO HM3JIaraTh CBOM MBICIIA B YCTHOW M MMCHbMEHHOM PEeUYM, TOHUMATh CMBICI ITOCTABJICHHOW 33a]]auH, BRICTPAHBATh
apryMeHTaluIO, TPUBOIUTH IPUMEPHI H KOHTPIIPUMEPHI

KPUTUYHOCTH MBIIIJICHHUS, yMEHHE PACIIO3HABATH JIOTHUYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS, OTIIMYATh TUIIOTE3Y OT (hakTa

KPEaTHBHOCTh MBIIUICHHS, HHUIIHATHBY, HAXOIYUBOCTh, AaKTUBHOCTH IIPU PELICHUH aNreOpanvecKux 3a/1a4

yMEHHE KOHTPOJIMPOBATH MPOIIECC U PE3YJIbTAT YUeOHOH MaTeMaTH4eCKON e TeIbHOCTH

CIIOCOOHOCTH K SMOIMOHATIBHOMY BOCIIPHATHIO MaTeMaTHYECKUX OOBEKTOB, 3aJ1a4, PELICHHUH, pacCy KICHUH

Coaepkanue nporpamMmsl.

Oo0s13aTe/IbHbIE MUHUMYM CO/IepPKaHHs 00pa30BaTeIbLHOIM 00/J1aCTH MaTeMaTHKA.
e JleiicTBUsI ¢ OOBIKHOBEHHBIMU U JIECATUYHBIMU JAPOOSMHU.
e OOpMyJIbI COKPALLIEHHOIO YMHOKECHHUS.
¢ Tox/1eCTBEHHbIE ITPe0Opa3zoBaHMs anreOpanyeckiX BhIpasKeHHH.
e CTEIEHb ¢ HAaTYpaJIbHBIM I10Ka3aTeIIEM.
e JIuHeliHbIE YpaBHEHNS U HEPABEHCTBA C OJJTHON IIEPEMEHHOM.
e KBaspaTHble ypaBHEHUS.

TpeGoBanus kK MaTeMaTHYeCKOH NOATOTOBKE

Yposenwv ooaz3amenvnoii noocomosxu odoyuarouezocs

YMeTb BBINONHATE AEHCTBHSI ¢ OOBIKHOBEHHBIMH U AECATUYHBIMU APOOSMH.
YMeTh BBINONHATH TOKIECTBEHHbIE IPE0Opa30BaHusl AIreOpanvdecKiX BbIpaXKeHHH.
3HaTh GOPMYJIBI COKPALIEHHOTO YMHOXKEHHUSI.
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YMeTb pemath JIMHEWHbIC YPAaBHEHUS! U HEPABEHCTBA U UX CUCTEMBI.
YMmeTh periath KBaJpaTHbIE ypaBHEHUS.

Ypoesenwv o6azamenvnoii noocomosxku evinyckHuka
e Haiinure 3Ha4Ye€HHUE BBIPAKEHUSA:

3. 8.1 13, 5)2115:141-2,8.0,125;
81520 50

e Vnpoctuts Beipaxkenue: de(c—2)—(c—4)%;
e Pemnte ypaBHeHue: 2x° +6x—4=0;

e Peminte HepaBenctBo: 18 —3(1—x) < x+2.

YPOGeHb 6O3MOIICHOU NOOZOMOBKU 6bINYCKHUKA

e Haiinure 3Hauenue Beipakenus: 0,364 : 215 + T :0,125+2,5-0,8;
b? 2ab b
® YIPOCTUTE BBIPAXKEHUE: —; = > — ;
a“—2ab \a"-4b° a+2b
ePemmte ypaBHeHue: 3x°+x—4=0;
6x-15y =12,

e Perte cucrem aBHEHUM:
v P 4x -9y =10.

KeagpaTnunasi pyHKuus.
Oynkuus. O6nacTb onpeaenaeHus U 006aacTb 3Ha4eHu pyHKkuuu. CBolCcTBa (PyHKIIUIL.
KBaapaTHbIN TpeXwIeH U €ro KOpHHU. Pa3iioxkeHnne KBajpaTHOTO TPEXWICHA HA MHOXKHUTENH.
Kanparuunas ¢pyukuus u ee rpagux. @ynkuus y = X. Kopens 1n-oif crenenu.
B pezynomame uszyuenusn 0annoii memot 00yuaouuiica 001:4ceH
3Hamb/noHUMams: ONpeeIeHre KBaJpaTHOrO TpexwieHa, (GOpMYyITUPOBKY TEOPEMBI O Pa3IOKEHUN Ha MHOKUTENU KBAIPaTHOTO TPEXUJICHA; ONIpeieIeHre
CTeneHHON (YHKIMH C HaTypaJIbHBIM MOKa3aTelleM; CBOMCTBA cTeNeHHOW (PYHKIIMU C YETHBIM U HEUYETHBIM IOKa3aTesieM; Ollpe/ieJIeHHe KOPHS M-0i CTeNeHH
C pallMOHAJILHBIM [10Ka3aTEJEM;
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ymemo: BLIACIATH KBaApPAT ABYYJICHA U3 KBAAPATHOI'O TPEXWICHA, paCKIIaAblBaTh TPCXYJICH HA MHOXUTCIIN, €CJIU €CTh KOPHU, CXECMATUYCCKHU 1/1306pa>1<aTb
Fpa(bI/IK (1)}’HKI_[I/II/I Y=X IIPpH PA3JIMYIHBIX IT U OIIKUCBIBATDH CBOfICTBa; BBIYHUCJIATD 3HAYCHHUC KOPHA -ou CTCIICHU,; YIIPOIIATh BBIPAXKCHHA CO CTCIICHAMM.

Hcnonvzoeamsy npuodbpemennvie 3HAHUA U YMEHUA 8 NPAKMUYECKOU 0eAMENbHOCHU U NOGCEOHEEHOU HCUZHU TUTS: YTCHUS TPpaGUKOB QYHKIMH, pEIICHNS
HECJIOXKHBIX alreOpandecKux 3a/1ad.

Ypoeenv o6azamenvnoii noozomoeku evinyckHuka

e Haiinure 3nauenne pyskumn Y = x* —6x+4 npu x =-5, x =0.
e TTocTpoiite rpaduk GyHKIHH y = x° —6x +5.

e Pa3noxuTe KBaApaTHEIH TpexuneH 2x° +5x—3 Ha MHOXKHTEIH.

Ypoeenb 603MOIICHOU NOO20OMOBKU 6bINYCKHUKA

e [locTpoiite rpagux QyHKIMH:
a)y:x2—3|x|+2; 0) y:‘x2—6x+5‘.
e Haiiyiute p u ¢, ecou mapa6ona y = x° + px +¢ nepeceKkaeT 0ch abCIHCC
B TOYKaX X=2 U X=3.
e IIpy KaKOM 3HAYEHHH p BHIpaXeHHe 2px° —2X—2p—3 CTAHOBHUTCA

KBa/IpaTHBIM TPEXWICHOM, OJHUM U3 KOPHEH KOTOPOTO SBJISIETCS YUCIIO HYJIb?

Haiinnre BTOpOil KOpEHB.

CrpykTypa Kypca
Ne Tema KonnuecTBo vacos
1. BBoHOE IOBTOpPEHNE 2
2. KBanparnunas GpyHKIus 24
3. VYpaBHEHHS 1 HEPABEHCTBA C OJJHOM MEPEMEHHON 12
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4. YpaBHEHMs U HEPABEHCTBA C IBYMs IIEPEMEHHBIMHU 16
5. Apudmerrdeckas 1 TeOMeTpUIECKas MPOTPECCUU 15
6. DneMeHThl KOMOMHATOPUKH U TEOPUHU BEPOSTHOCTEH 13
7. Hrorosoe nosropenue. Pemenune 3amayd o kypey VII— IX kmaccos 20
Utoro 102

e 0.H. Makaperues, H.I'. Munarok, K.M. Hemkos, C.b. CyBopoBa. Anreb6pa. YueOHuk s 9 kiacca o0IeoOpa3oBaTeIbHBIX YUPEHKICHHIM.

YueOHO-MeTOANIECKOE 00ecIIeUeHne:

IIpocemenue, 2009 r. — 272 c.

e [0.H. Makapsiues, H.I'. Munmiok, C.b. CyBoposa. M3yuenue anredpsl B 7-9 knaccax. Meroauueckoe nocodue. — M.: [Ipocsemenue, 2009.
e [0.H. Makapsiues, H.I'. Munmiok JI.M. KoportkoBa. Jlunaktudyeckue marepuaisl o anredpe, 9 kinace. — M: IIpocsemenue, 2008 — 160c.
e AunreOpa: TunoBsle 3ananus ains popmuposanust Y'Y / JL.N.boxenkoBa, Mocksa 2014.

HNuTepHer-pecypcenl:

-OenepalibHBIN HHCTUTYT MEAarorn4eckux u3mepenuit Www.fipi.ru
-DenepanbHblil HEHTP TECTUPOBAHUS WWW.rustest.ru
-PocO6pHan3op www.obrnadzor.gov.ru

-Poccuiickoe oOpazoBanue. @enepanbHblii mopran edu.ru
-DenepalibHOE areHCTBO 110 0Opa3oBanuto PO ed.gov.ru

-DenepanbHBIN COBET 10 yueOHnKaM MuHHCTEpCTBa 00pa3oBanus U Hayku Poccuiickoit @enepanunu http://fsu.edu.ru
-OTKpBITHIN OaHK 3a7aHuil o MaTeMaTuke http://www.mathgia.ru:8080/or/gial2/Main.html?view=TrainArchive

-CeTb TBOpUECKUX yuuTenei http://www.it-n.ru/

M.:
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