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YTBEPXJIAIO




1. NOACHUTEJBbHASA 3AIINCKA

Pabouas nporpamma 1o anredpe Jyist 7 Kjlacca coCTaBjeHa B COOTBETCTBHH C:

denepanbHbIM 3aKk0HOM 0T 29.12.2012 roga Ne 273-D3 «O6 ob6pazoBanuu B Poccuiickoit deneparium.

denepanbHBIM TOCYIAPCTBEHHBIM 00pa30BaTeIbLHBIM CTAaHIAPTOM OCHOBHOTO 001Iero 00pa3oBaHus, yTBepKaeHHOTO [Iprkazom
MunucrtepcTBa oOpazoBanus u Hayku Poccuiickoit deneparuu ot 17.12.2010 r Ne 1897 «O6 yTBepknennn (enepaibHOTO
roCyIapCTBEHHOT0 00pa30BaTEeIbHOTO CTaHJapTa OCHOBHOTO 0011ero oopa3zoBanus» (B pea. Ot 31.12.2015 rona).

OcHoBHOI1 00pazoBatenbHas nporpamma ['6OY COILL n. MacneHHUKOBO

VYue6noro mnana 'bOY COUI . MacnennnkoBo Ha 2020-2021 yueOHbIH 101

[Tonoxenust o Paboueit nporpamme y4eOHOro Kypca, BHEYPOUHOU €ATETbHOCTH

CaHuTapHO-31UIeMUOJIOTHYeCKUMHU TTpaBuiiamu 1 HopMatuBamu CAHIIuH 2.4.2.2821-10 "CanutapHO-31THMAEMHUOIOTUYECKUE
TpeOOBaHUSI K YCIOBUSIM U OpTaHU3AIMU O0Oy4YEHHUs B 0011€00pa30BaTEIbHBIX YUPEKACHUAX ", YTBEPKIEHHBIMU TOCTAHOBJICHUEM
[JIABHOT'O FOCYJIapCTBEHHOTO caHuTapHoro Bpada Poccutickoit denepannu ot 29 nexadps 2010 r. No 189,
3apeructpupoBaHHbiMU B Muntocte Poccnu 3 maprta 2011 r. N 19993 (c usmenenusmu ot 24.11.15).

COopHUKa TPUMEPHBIX pabOUYnX MpOorpaMM 1o ainredpe st 7 kiacca o yueonuky. MaxkapsrueB FO.H., Munmtoxk H.I'. M.:
[Tpocsemenne 2020r.

Pabouast mporpamma yueOHOTO Kypca mo anrebpe ais 7 Kiacca COCTaBlieHa Takke B COOTBETCTBUU ¢ [IpumepHoit
MpOrpaMMOil OCHOBHOTO 00I1Iero ooOpa3oBaHusi (0a30BBI YPOBEHb) C ydeTOoM TpeOoBaHUM (enepasbHOrO KOMIIOHEHTA
roCyJIapCTBEHHOTO CTaHAapTa 00IIero oOpa3oBaHUsi U HAa OCHOBe aBTOpckod mporpammbl FO. H. MakapsiueBa. IIporpamma
MpU3BaHa COJIEUCTBOBATh (POPMHUPOBAHUIO KYJIBTYPHOTO YEJIOBEKA, YMEIOIIErO0 MBICIUTh, TTOHUMAIOIIETO HJICOJOTHUIO
MaTeMaTUYECKOT0 MOJICITUPOBAHUS PEAJIbHBIX MPOIECCOB, BJIAJICIONIEI0 MATEMATHUYECKUM SI3BIKOM, KaK SI3bIKOM, OPTaHU3YIOIUM
NEeSATENbHOCTh,  YMEIOLIEr0 CaMOCTOSITENBHO J00bIBaTh HMH(OpPMALMIO M TOJb30BATHCS €H0 Ha NPAKTUKE, BIIAJCIOLIEIO
JUTEPATYPHOU PEUBIO U YMEIOIIETO B CIyyae He0OX0AUMOCTH TOCTPOUTH €€ MO 3aKOHAM MaTEMaTUYEeCKOM peyu.

B nporpamme onpezeneHa nociaeaoBaTeIbHOCTh U3YUEHUs MaTepHalia B paMKax cTaHAapTa JUIsl CTapIIed IIKOJbI U IMyTH
dbopMHUpOBaHUS 3HAHWK W YMEHUM, HEOOXOJUMBIX IS NMPUMEHEHHUS B MPAKTUYECKOW NESITEIbHOCTH, M3YUYCHUS CMEKHBIX
JTUCITUTUINH, TIPOIODKEHHSI 00pa30BaHus, a TaK Ke Pa3BUTHUS yUaIUXCS.

W3 OCHOBHBIX COJEPKATEIHEHO-METOIMYECKUX JIMHUN TIKOJIBHOTO Kypca anreOphl MPUOPUTETHON B TIpOrpamMme sIBISIETCS
GbyHKIMOHATBHO-TpadUYeCcKast TUHUA.

Jlannasi pabouas mporpaMma paccuuTaHa Ha | roja, MPEeMMYIIECTBEHHO Ha aJTOPUTMHUYECKUU ypoBeHb. [Iporpamma
KOHKPETU3UPYET COJepKaHUE TeM 00pa30oBaTEIbHOTO CTaHAApTa M JaeT MPUMEPHOE pachpenesieHne ydeOHBIX YacoB IO
paszjiesiaM Kypca B COOTBETCTBUM C METOJUYECKUMHU PEKOMEHIAUSMU aBTOPOB Y4YEOHO-METOAMYECKOTO0 KOMILUICKTA JIJIst



U3y4eHUs npeaMeTHo obnactu «MaTemaTuka u uHPOpMaTUKay s ydyalmxcs 7 Kiacca 0011eo0pa3oBaTeIbHOTO YUPEXKICHMS,
B COCTaB KOTOPOT'O BXOJIAT:

Jna ywawuxcs:

1. Anrebpa: yaeOHUK 17151 7 Kitacca o0meoopa3oBaTenbHbIX yupexaenunii / 0. H. Makapsrues, H. I'. Munaiok. M.
IIpocsemenne, 2019.

2. Innaxktrueckne Matepuaisl mo anredpe mist 7 kinacca / B.M. Xoxos, FO.H. Makapsraes, H.I'. Munaiok. — M.: [IpocBenienne,
2018.

3. Anre6pa: unakr. matepuanst ans 7 ki. / JI. Y. 3BaBuy, JI. B. Ky3nenosa, C. b»  CyBoposa.- M.: Ilpocsemienue, 2018.

Jna yuumens:

1. AnreOpa: yueOHUK Ji71s1 7 Kitacca o61eoopazoBaTenbHbIx yupexaenuii / FO. H. Makaperues, H. I'. Munatok. M.
IIpoceemienue, 2019.

2. Nzyuenue anreOpel B 7—9 kiaccax: nmocooue mis yuurtenert / FO. H. Maxkaperues, H. I'. Munmiok, C. b. CyBopoBa..— M.:
IIpoceemienue, 2018.

3. lunaxktudeckue mMaTepuaisl rmo aareope mis 7 kinacca / B.M. XKoxos, FO.H. Makapsiues, H.I'. Munntok. — M.: [IpocBemienue,
2018.

4. Anrebpa: {unakt. matepuans juis 7 k. / JI. . 3BaBuy, JI. B. Ky3uenosa, C. b» CyBopoBa.- M.: [Ipoceemenue, 2018

Y4eOHHK COOTBETCTBYET TpPEOOBaHUSIM CTaHIapTa MO Kypcy aiareOpbl. OTIMYUTENbHBIMH OCOOCHHOCTSAMH Yy4eOHUKa
ABJISIFOTCS. PALIMOHAJIBHOE COYETAaHUE YETKOCTU M JIOCTYNMHOCTH HM3JIOKEHHS, MPUOPUTETHOCTh (PYHKUHUOHATBHO-TpaduyecKoi
JUHUY, HATUYKE OOJBIIOTO YKCiia IPUMEPOB € TOJAPOOHBIMU PEIICHUSIMH.

MecTo npeaMeTa B y4eOHOM IJIaHE

CornacHo ¢enepanbHOMy 0a3MCHOMY IUIaHY, Ha HM3ydeHHe anreOpel B 7-9 kmaccax orBoautcs 102 gaca. KommuecTBo
y4eOHBIX 4acoB B Y4eOHOM IUIaHe KOs - 102.

[IpenonaBanue Beaercs no 1 Bapuanty — 3 yaca B HEZIEIIO

O0ocHOBaHME AKTYAJbHOCTH M BeAylHMe UIeH Kypca ajaredopol
Co3HarenbHOE OBIIAJICHUE YUYAIIUMHUCS CUCTEMOU anreOpanvyecKux 3HaHWW U YMEHHM HeOOXOAMMO B MOBCETHEBHOM KU3HU
JUTSL UBYUYEHUSI CMEXHBIX TUCIUIUIMH U TIPOIOKEHUST 00pa30oBaHuUs.
[IpakTHyeckass 3HAYMMOCTh IIKOJIBHOTO Kypca aireOpsl oOycClOBJIeHa TeM, YTO €€ OOBEKTOM SIBJISIIOTCS KOJUYECTBEHHBIC
OTHOIIICHUS JIEUCTBUTEILHOIO MUpa. MaTeMaTthueckas MOATrOTOBKa HEOOXoaAuMa JiJii NMOHUMaHMs MPUHIIMIIOB YCTPONCTBA U



UCIIOJIb30BAHUSI COBPEMEHHON TEXHUKH, BOCIPUATHS HAYYHBIX U TEXHUUYECKUX MOHATUM U Uael. MaTemMaTuka siBIIETCS A3bIKOM
HayKH U TeXHUKU. C €€ MOMOIIbIO0 MOAETUPYIOTCS U U3YUYarOTCS ABJIEHUS U MMPOLECCHI, IPOUCXOIALINE B IIPUPOJE.

AnreOpa ABJISIETCSI OTHUM U3 OMOPHBIX MPEAMETOB OCHOBHOMW IIKOJIBI: OHA 00ECIeUMBAEeT U3yYCHHE APYTUX NUCHUILIMH. B
NEPBYIO OYEPEb 3TO OTHOCUTCS K MPEAMETaM €CTECTBEHHO - HAYYHOI'O LMKJIA, B YACTHOCTH K Qu3uke. PazButre noruyeckoro
MBIIUJICHUS] yYalIuxcs Npu oOydeHuu anreOpe CIocOOCTBYET YCBOSHHUIO MPEIMETOB T'yMaHHUTapHOro mukia. Ilpaktuueckue
YMEHHSI 1 HaBBIKU alreOpanveckoro xapakrepa HeoOXOAUMBI IJIsl TPYI0OBOM U po(dhecCrOHAIBHOM MOATOTOBKH IIKOJIHHUKOB.

PasBuTtHe y ydamuxcsi TpPaBUIBHBIX TNPEACTABICHUH O CYIIHOCTH M MPOUCXOXKACHUU alredpandeckux aOCTpaKIIHid,
COOTHOILLIEHUH DPEATBHOTO W HICATBHOIO, XapaKTEPEe OTPAKEHUS MATEMATUYECKOM HAYKOW SIBJICHMM M IPOLIECCOB PEAIBHOTO
MHpa, MECT€ aireOpbl B CUCTEME HAyK M POJM MAaTEeMAaTHYECKOTrO MOJEIMPOBAaHUS B HAay4HOM IIO3HAHUU M B TMPAKTUKE
CrocoOCTBYeT (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUYAIIMXCS M KaueCTB MBIIUICHHUS, HEOOXOAUMBIX JUIsS aJanTalud B
COBPEMEHHOM MH(POPMALIMOHHOM OOLIECTBE.

TpeOyst oT yyammxcs yYMCTBEHHBIX M BOJIEBBIX YCHUJIMM, KOHIEHTpAIlMM BHUMAaHMS, aKTUBHOCTH Pa3BUTOIO BOOOpPaKEHUS,
anredpa pa3BUBAE€T HPABCTBEHHBbIC YEPThl JIMYHOCTH (HACTOMYMBOCTB, IEJICYCTPEMIIEHHOCTh, TBOPYECKYID aAKTHUBHOCTb,
CaMOCTOSTENIbHOCTh, OTBETCTBEHHOCTh, TPYA0Jt00UEe, TUCHUIUIMHY U KPUTUYHOCTh MBIIUICHUS) U YMEHUE apTyMEHTHPOBAHO
OTCTauBaTh CBOM B3IJISI/IBI M YOCKICHUS, a TAK)KE CIIOCOOHOCTh MPUHUMATh CAMOCTOSTENIbHBIE PEIICHUS.

N3yuyenue anrebpbl, (yHKIHM, BEPOSITHOCTU M CTATUCTUKH CYIIECTBEHHO pACIIUPSET KPYro30p YYalluxcs, 3HAKOMS C
UHIYKIMEH U JeayKiued, o0oOIeHneM M KOHKpeTH3allued, aHallu30M W CHHTE30M, KilaccuuKalued U cucremMaTHh3alue,
abCcTparupoBaHHeM, aHajorueid. AKTUBHOE HCIOJIb30BAaHME 3aJad Ha BCEX HTalax pa3BUBAET TBOPUYECKUE CIOCOOHOCTU
IIKOJIbHUKOB.

N3yuenue anredOpbl mo3BoJigeT (OPMUPOBATH YMEHUS M HaBBIKM YMCTBEHHOI'O TpyZAa — IJIAHUPOBAHHE CBOEH pabOThI, MOUCK
palMOHAIBHBIX yTEH €€ BBINOJIHEHUS, KPUTHYECKasl OLIEHKA pe3yJbTaToB. B mpoliecce nzyueHus: anreOppl MIKOJIbHUKU JOJIKHBI
HAy4HUThCSl M3JIaraTh CBOU MBICIHU SICHO M MCYEPIIBIBAIOIIE, JJAKOHUYHO U €MKO, IPHUOOPECTH HABBIKA YETKOTO, aKKypaTHOTO U
IPaMOTHOTO BBIITOJIHEHUSI MATEMATUYECKUX 3AITACEN.

Baxueiiiield 3aayeil MKOJIBHOTO Kypca anreOpbl SIBJISETCA PAa3BUTHE JIOTMUYECKOTO MBILUICHUS y4Yal[UXCs. CAMH OOBEKTHI
MaTeMaTUYeCKUX YMO3AKIIOUEHUN W TMPUHATHIE B anredpe mpaBuia WX KOHCTPYUPOBAHHUSA CHOCOOCTBYIOT (DOPMHUPOBAHUIO
yMEHUN 00O0CHOBBIBATH U JIOKA3bIBATh CYKJICHHUS, PUBOIUTEH YETKHUE OMPEEICHUS, PA3BUBAIOT JIOTHUECKYI0 HHTYHITUIO, KPATKO
Y HaTJISTHO PACKPBIBAIOT MEXAHU3M JIOTHYECKUX MOCTPOCHUN M y4aT WX MPUMEHEHHIO. TeM caMbIM airebpa 3aHUMAaeT OJTHO W3
BEIyIUX MECT B (OPMHUPOBAHWU HAYYHO-TECOPETUUYCCKOTO MBINIJICHUS IIKOJBHUKOB. PacKkphiBasi BHYTPEHHIOIO TapMOHUIO
MaTeMaTuku, GopMUPYs TTOHUMAHUE KPACOThl M M3SIIECTBA MAaTEMAaTUUECKHX PACCYXKIEHWH, anreOpa BHOCUT 3HAYUTEIHHBIN
BKJIaJ] B 3CTETUYECKOE BOCIIMTAHNE YYAIIUXCS.

eau u 3axa4m Kypca
N3ydenune MaTeMaTuKyd B OCHOBHOM IIKOJIE HAMPABJIEHO HA TOCTUKEHUE CIEYOIINX LIEJICH:



1) B HANIPaBJICHUH JJUYHOCTHOI'O pa3BUTHSA
- pa3BUTUE MHTEpPEcCa K MaTeMaTH4YECKOMY TBOPYECTBY M MaTe€MaTHYECKUX CHOCOOHOCTEN. WHTemnekTyalbHOE pa3BHUTHE,
(opMHpOBaHNE KAYECTB JIMYHOCTH, HEOOXOAUMBIX YEJOBEKY JJIs MOJHOLEHHOW JKU3HU B COBPEMEHHOM OOLIECTBE: SICHOCTH U
TOYHOCTb MBIC/IM, KPUTUYHOCTb MBIIUICHUS, UHTYULUSA, JOTMYECKOE MBIIUICHUE, DJIEMEHTBhl AITOPUTMHUYECKON KYIbTYPBHI,
IIPOCTPAHCTBEHHBIX MPEACTABICHUI, CIIOCOOHOCTD K MPEOJI0JIEHUIO TPYIHOCTEM;
- (popMuUpOBaHHE KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIEHWHM M COTPYJHHUYECTBE CO CBEPCTHUKAMH, CTapUIUMU U
MJIQIIUMU;
- (hopMHpOBaHHE y YHAIIUXCSI UHTEIEKTYaIbHON Y€CTHOCTU M OOBEKTHUBHOCTH, CIIOCOOHOCTH K MPEOJA0JICHUIO MBICIUTEIBHBIX
CTEPEOTHUIIOB, BBITEKAIOIINX U3 OOBIJIEHHOT'O OIIbITA;
- BOCIIUTAHHUE KAa4YeCTB JTUYHOCTH, 00ECMECUMBAIOIINX COLHUATBHYI0 MOOWIBHOCTH, CIIOCOOHOCTh MPUHHUMATH CAMOCTOSITEIbHBIC
peleHns;
- (hopMHpOBaHUE KaueCTB MBIIIIEHHSI, HEOOXOJUMBIX JJIs a1allTallii B COBPEMEHHOM MH(OPMAallMOHHOM OOLIECTBE;
- BOCIIUTaHUE KYJbTYpbl JIMYHOCTH, OTHOIICHHS K MaTeMaTHKE KaK K YacTH OOIIeYeIOBEYECKOW KYJIbTYphl, MOHMMAaHUE
3HAYMMOCTH MaT€MAaTUKHU Ul HAyYHO-TEXHUYECKOIO Iporpecca;
2) B MeranpeaMeTHOM HanpaBJIeHUH

- (opMupOBaHHE NPEACTABICHUNH O MaTeMaTHKE KaK 4acTh OOIIeYeIOBEYECKON KyJIbTYphl, O 3HAYUMOCTU MAaTEMAaTUKH B
Pa3BUTUU [IUBIWIIM3ALMH U COBPEMEHHOT'O O0ILIECTBA;
- pa3BUTHE NPEJICTABICHUN O MaTEMATUKE Kak popMe OMMCaHusl U METO/I€ MO3HAHUS AEMCTBUTEIBbHOCTH, CO3/IAHUE YCIOBUM 115
MpUOOPETEHUS TIEPBOHAYATILHOTO OMbITA MATEMATUYECKOTO MOACIIUPOBAHUS;
- (popmupoBaHre OOMMX CIOCOOOB MHTEIIEKTYAIbHOU NEATEIbHOCTH, XapaKTEPHBIX JIJI1 MATEMATUKH U SBIISAIOIIMXCS OCHOBOM
MO3HABATENIbHON KYJIbTYPhl, 3HAUUMOM ISl PA3JIMYHBIX c(pep 4eIoBeUECKOU AeSTENbHOCTH.
- OBJIQJICHHE CUCTEMOM MaTeMaTU4YeCKHX 3HAHUW M yMEHUH, HEOOXOAUMBIX NJisi MPUMEHEHHS B MPAKTUYECKON NEATEIbHOCTH,
M3YYEHUSI CMEXHBIX AUCIHUIUIMH, IPOIOJKEHUS 00pa30BaHus;
- (dopMHpOBaHUE MPEJCTABICHUN 00 MAESIX U METOJaX MAaTEMaTUKH KaK YHUBEPCAIBHOTO SI3bIKA HAYKM WM TEXHUKH, CPEACTBA
MOJEIUPOBAHUS ABJICHUM U IIPOLIECCOB;
- (¢opmupoBanue y4eOHOW U OOIE TOJIL30BATEIHCKOM KOMIIETEHTHOCTH B 00JacTH HCIHOJIb30BaHUS WH(OpMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN
3amayu npeamera:

1. Pa3BuTHE anropUTMHUYECKOTO MBIIUICHUS, HEOOXOIMMOTO JUIsl OCBOGHMsI Kypca HMH(OPMATHKH; OBJaJICHUE HAaBBIKAMU
JeNyKTUBHBIX PacCyKJI€HUH, pa3BUTHE BOOOPAKEHUS, CIIOCOOHOCTENW K MaTeMaTHYECKOMY TBOPUECTBY.

2. IlonyyeHre MIKOJIbHUKAMU KOHKPETHBIX 3HAHUM O (PYHKIUSAX KaK BaKHEHIIEH MaTeMaTH4ecKON MOJENH JUIsl ONUCAHUS U
MCCJIEIOBaHMS Pa3HOOOPa3HbIX MPOLECCOB, sl (GOPMUPOBAHMS Y yUYalIUXCs MPEACTABICHUN O pOJIM MAaTEMAaTUKH B Pa3BUTUHU
LUABUIN3ALUHA U KYJIbTYPBHL.



3. ®opMupoBaHHUe s3bIKa OMHUCAHUS OOBEKTOB OKPYKAIOIIET0 MHUpa JUIsl Pa3BUTUS MPOCTPAHCTBEHHOTO BOOOpaKEHHUS U
UHTYULHAHA, MATEMATUYECKOU KYJIBTYPBI, 1JI1 3CTETUUYECKOTO BOCIIUTAHUS YYAIINXCS.

4. ®opMUpOBAHUE y YyYalIUXCS YMEHHUS BOCIPUHUMATh U AHAIU3UPOBATH MHGOPMAIIMIO, MPEACTABICHHYIO B Pa3IUYHBIX
dbopmax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOIHMX peajbHBIX 3aBUCUMOCTEH, MPOU3BOJAUTH MPOCTEUIINE BEPOSTHOCTHBIC
pacu€Thl.

N3yyenne MaTeMaTHKH B 7 KJIacce HAaIPaBJIEHO Ha (POPMUPOBAHUE CIEAYIOMIUX KOMIETEHIIUN:

e  y4eOHO-TI03HABATEIILHOM;

LIEHHOCTHO-OPUEHTALIMOHHOI;
pedIIeKCHBHOIM;
KOMMYHUKaTUBHOM;
MH(POPMALTMOHHOM;
COLMAIBHO-TPYIOBOM.

Marematnyeckoe 00pa3oBaHHE B IIKOJIE CTPOUTCS C YYETOM MPHUHIIUIIOB HEMPEPHIBHOCTU (M3y4eHHE MaTEeMaTHUKU Ha
MPOTSDKEHUH BCEX JIET O0yUEHHUS B IIKOJIE), IPEEMCTBEHHOCTHU (YUET MOJOKUTEIHLHOTO OMBITAa, HAKOIJICHHOTO B OTE€UYECTBEHHOM
1 32 pyOeKHOM MaTeMaTHU4eCKOM 00pa30BaHUM), BAPUATUBHOCTU (BO3MOXKHOCTh pean3allii OJTHOTO U TOTO YK€ COJIepKaHUs Ha
Oaze Pa3NUYHBIX HAYYHO-METOJMYECKHX IOIXOOB), muddepennpanuu  (BO3MOXKHOCTh JUIsl  y4YalIUXCsl TOJIy4aTh
MaTeMaTUYECKYIO MOJATOTOBKY PAa3HOTO YPOBHS B COOTBETCTBUM C UX UHAUBUYyATIbHBIMU OCOOCHHOCTSIMU).

[Tnanupyercs MCHOIB30BAHUE TAKUX TMEAArOTMYECKUX TEXHOJIOTHMH B MpEnojaBaHUM MpeaMeTa, Kak IuddepeHnpoBaHHOE
oOydeHue, mnpoOieMHoe OOy4eHHe, TEXHOJIOTHsSI pPa3BHBAIOLIETO0 OOYYEHHMs, TECTUPOBAHHE, TEXHOJOTUS KPUTHUYECKOTO
MmbiieHuss, MKT. Hcnonb3oBaHue 3TUX TEXHOJOTMH TMO3BOJUT 00Jie€ TOYHO peaau3oBaTh MOTPEOHOCTH YyyalllUuXCs B
MaTeMaTUYECKOM 00pa30BaHUU U TTIOMOXKET MOJITOTOBUTH YUAIIMXCSl K TOCYJaPCTBEHHOW UTOTOBOM aTTeCTAIINH.

KoHTposib pe3ynbTaToB OOy4eHHMs OCYIIECTBISECTCS YE€pe3 MCHOJb30BaHUE CIEAYIOIINUX BUAOB OLIEHKUM U KoHTpousst 3YH:
BXOJISIIINMA, TEKYIIUH, TEMATUYECKUN, UTOTOBBIN. [Ipu 3TOM HCHONB3ylOTCS pas3nuyHbie (OpMbI ONEHKH W KoHTposis 3YH:
KOHTpPOJIbHAs padoTa, JOMAIIHSAS KOHTPOJIbHAsI padoTa, caMOoCTOsITeIbHAsT padoTa, TOMAIIHSsL TMpakTHYecKas padoTa, TOMaITHss
caMoCTOsTeNIbHas padoTa, TECT, KOHTPOJIBHBIA TECT, YCTHBIN OIMpPOC.

Pe3yibTarhl 00y4eHust
[TporpamMmMa obecriedrBaeT IOCTHXKEHHUE CIEIYIOIIUX PE3yJIbTaTOB OCBOCHMsI 00pa30BaTEIbHOW MPOrpaMMbl OCHOBHOTO
o0111ero 0Opa3oBaHus:
JUYHOCMHbLE:
1) chopMHUpPOBaHHOCTH OTBETCTBEHHOTO OTHOIICHUS K YYCHHIO, TOTOBHOCTh U CIIOCOOHOCTH O0YYAIOIIUXCS K CAMOPa3BUTHIO
U CcaMOOOpa30BaHMIO HAa OCHOBE MOTHBAIlMM K OOYYECHHIO W IIO3HAHUWIO, BBIOOPY JajibHEWIIero oOpa3oBaHus Ha 0ase



OPUEHTHUPOBKU B MuUpe mnpodeccuid M npodhecCHOHANbHBIX MPEANOUYTEHUH, OCO3HAHHOMY IOCTPOEHUIO WHIWBUYAIbHOU
00pa3oBaTeNbHON TPAEKTOPUU C YUETOM YCTONYMBBIX TO3HABATENbHBIX HHTEPECOB;

2) chOpMHUPOBAHHOCTH IICIOCTHOTO MHPOBO33PCHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH |
0OIIIECTBEHHON TPAKTUKH;

3) chopMHPOBAHHOCTh KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIICHUU W COTPYAHUYECTBE CO CBEPCTHUKAMH, CTAPIIUMH U
MJIQIIIMMH, B 00pa3oBaTeIbHOM, OOIIECTBEHHO IIOJIE3HON, Y4YEOHO-UCCIIEOBATENLCKON, TBOPUECKOM M JIPYrHMX BHIAX
NEeSATENbHOCTH;

4) ymeHue SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIH B YCTHOW W MUCHMEHHOH pe4H, MOHUMATh CMBICI MOCTABICHHOM
3a/1a4M, BBICTPAUBATh apryMEHTAIMs, IPUBOJIUTH IPUMEPHI U KOHTIPUMEPHI,

5) mpeacraBieHHEe O MaTEeMaTHYECKOW HayKe Kak cdepe YelmoBEeYeCKOW NesATeNIbHOCTH, 00 JTamax e€ pas3BUTHA, O €
3HAYUMOCTH, JJIS1 PA3BUTHS LIUBUIIN3ALIUN;

6) KPUTUYHOCTH MBIIIUICHUS, YMCHHE PACIIO3HATH JIOTHYSCKH HEKOPPEKTHBIC BHICKA3bIBAHHS, OTIIMYATh THIOTE3Y OT (aKTOB;

7) KpeaTUBHOCTH MBIIIJICHHS, MHUIIMATHBA, HAXOIYMBOCTh, AKTUBHOCTD TIPH PEIICHUH alreOpanveckux 3a1ad;

8) yMeHHEe KOHTPOIMPOBATH MPOIECC U PE3YNIbTAT y4eOHOW MaTeMaTHIEeCKOM eI TEIbHOCTH;

9) crtocoOHOCTH K SMOIMOHAILHOMY BOCIIPUSATHIO MATEMAaTHUECKHX OOBEKTOB, 3a/1a4, PEIICHUH, PACCyKICHHIA.

MemanpeomenHuvle:

1) yMeHHE CaMOCTOSTEIbHO IUTAHUPOBATh AlbTEPHATHBHBIC MYTH JOCTHIKCHHE IIeJicH, OCO3HAHHO BBIOMpATh Hauboee
s PeKkTUBHBIE CITOCOOBI pelIeHN YYEeOHBIX U NMO3HABATENIbHBIX 33]1a4;

2) yMEHHE OCYIIECTBIATh KOHTPOJb IO pe3ysbTaTaM M IO CIOCO0y JCHCTBHI Ha YPOBHE IMPOW3BOJILHOIO BHHUMAHHUS M
BHOCHUThH HEOOXOUMBbIE KOPPEKTUBHI;

3) yMEeHHE aJieKBATHO OICHWUBATH IMPABUJIBHOCTh W JIM ONIMOOYHOCTH BBHITIOJHCHHS ydeOHOW 3amaud, ¢€ OOBEKTHBHYIO
TPYAHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€ PEILICHHUS;

4) 0CO3HAaHHOE BJIAJICHHE JIOTHYCCKUMHU JICUCTBHUSAMHU OIPEACICHUS TOHATHA, OOOOIICHMS, YCTAHOBJICHUS aHaJIOTHH,
KJIaccU(PUKaIMK Ha OCHOBE CAMOCTOSITEILHOTO BIOOpAa OCHOBAaHUH M KPUTEPUEB, YCTAHOBJICHHS POJOBHIOBBIX CBSI3EH;

5) yMeHHe yCTaHABIMBATh MPUYMHHO-CICACTBCHHBIC CBS3HM;, CTPOMTHh JIOTHYECKOE PACCYXIACHHE, YMO3aKIIOYCHHE
(MHOYKTUBHOE, IETYKTUBHOE U 11O aHAJIOTHUH) U BBIBO/IBI;

6) ymeHHEe co3aBaTh, MPUMEHATh U MPEOOPA30BLIBATh 3HAKOBO-CHMBOJIMYCCKHE CPEICTBA, MOJCIH U CXEMBI IS PEIICHUS
y4eOHBIX U MMO3HABATEIIbHBIX 3a/a4;

7) yMeHHE OpraHHW30BbIBATH Y4eOHOE COTPYJAHHYECTBO M COBMECTHYIO JEATEIBHOCTh C YYHTEIEM M CBEPCTHHKAMHU:
OnpeneNnsaTh Leu, pacupeneiaceHue (QyHKIM W posied YYaCTHUKOB, B3aUMOJECHCTBHME M oOOLIME CrOCOoObl pabOThl; yMEHUE
paboTaTh B rpynme: HaXOUTh OOIIUE PEIICHUS U pa3peliaTh KOHPIUKTH HA OCHOBE COTJIaCOBAHUS MO3UIIUM M yueTa HHTEPECOB;
CIIylIaTh MapTHEpa; GOpMyJIUPOBATH, APTYMEHTUPOBATH U OTCTAUBATh CBO€ MHEHUE;



8) copmupoBaHHOCTH Y4EOHON M OOIIETIONH30BATEILCKOW KOMIIETEHTHOCTH B OOJACTH MCIIOIB30BAHUS WH(OPMALMOHHO-
KOMMYHHUKaIIMOHHBIX TexHosoruil (MKT-komnereHTHOCTH);

9) mepBOHAaYANBHBIC MTPEACTABICHHS 00 UACAX M O METOJaX MaTeMAaTHKH KaK 00 YHUBEPCAIBHOM SI3bIKE HAYKU M TEXHUKH, O
CPEICTBE MOJECIMPOBAHHUS SIBICHHUI U ITPOLIECCOB;
10) ymenue BUAECTh MAaTEMaTHUECKYIO 3aJady B KOHTEKCTE MPOOJEMHOM CHUTyallud B APYTUX AUCLUUIUIMHAX, B OKpY’Karollen
KU3HU;
11)yMeHne HaxXoIWTh B Pa3IMYHBIX HCTOYHHMKAX HH(POPMAIUIO, HEOOXOAWMYIO NJISl PEHICHHS MAaTeMaTHYeCKUX MpoOsieM, H
MPE/ICTaBIATh €€ B MOHATHOHN (hopMe; MPUHUMAThH PEIICHUS B YCIOBUSX HEMOJHOW M M30BITOYHON, TOUHON M BEPOSITHOCTHOU
uHbOpMaIny;
12)ymenne moHUMaTh M MCHOJB30BaTh MAaTEMAaTUYECKHE CPEJICTBA HAITAOHOCTH ( PUCYHKH, YEPTEKH, CXEMbl W JIp.) A
WJUTIOCTPALN, HHTEPIIPETALIMN, aApPTyMEHTALVH;
13)yMeHue BbIIBUraTh TUIIOTE3BI IPU PEILICHUHU YUEOHBIX 33]1a4 U TOHUMATh HEOOXOIUMOCTb UX MPOBEPKH;
14)yMeHne npUMEHATh UHAYKTUBHBIE U IEAYKTUBHbBIE CIIOCOOBI pacCyACHUI, BUIETh pa3INUHbIC CTPATETUHU PELICHUs 3a/1a4;
15)noHMManue CyIIHOCTH QJITOPUTMHUYECKUX NPEANUCAaHUM W yMEHHE JEeHCTBOBATh B COOTBETCTBUU C MPEHAJIOKEHHBIM
AITOPUTMOM;
16)yMeHne caMOCTOATENbHO CTaBUTh LENH, BBIOMPATh M CO3AaBaTh AJITOPUTMBI JJI pPEUICHHs] y4eOHBIX MaTeMaTHUYECKHUX
npo0Jem;
17)ymeHune miaHupoBaTh U OCYLIECTBIIATH ACSITEIbHOCTD, HAIIPABICHHYIO HAa pEUICHUE 3a]]a4 UCCIIE0BATEIbCKOTO XapaKTepa.

npeomemmuuwie:

1) ymenne paboTaTh ¢ MaTeMaTHYECKUM TEKCTOM (CTPYKTYpPHPOBAHHE, W3BJICYCHUE HEOOXOAUMOW MH(OPMAIIUH), TOYHO U
IPaMOTHO BBIPaXaThb CBOM MBICIHM B YCTHOM M MUCHbMEHHOW peud. MPUMEHSIS MAaTEMAaTUYECKYI0 TEPMHUHOJOTHUIO U CUMBOJIUKY,
HCIIOJIb30BaTh PAa3JIMYHbIE SA3BIKM MATEMAaTHKU ( CIIOBECHBIM, CHUMBOJIMYECKHH, Tpaduueckuii), 0OOCHOBBIBaTH CYXKICHHUS,
MPOBOJIUTH KJIACCU(PHUKALIMIO, TOKA3bIBATh MATEMATHUECKUE YTBEPKIACHUS;

2) BnajieHre 0a30BOW MOHATUIHBIM aNiapaToM: UMETh MPEJCTABICHUE O YMCIIC, BJIQJICHUEC CUMBOJBHBIM SI3BIKOM aNreOphl,
3HAaHHE JIEMEHTAPHBIX (QYHKIIMOHAJIBHBIX 3aBUCUMOCTEH, (POPMUPOBAHUE MPEIACTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX
B PEAIbHOM MHpPE U O Pa3jIMyYHBbIX CIOCOo0ax MX H3y4deHUs, 00 0OCOOEHHOCTSAX BBIBOJOB U MPOTHO30B, HOCSIINX BEPOSTHOCTHBIH
XapaKTep;

3) yMEHUE BBIMOJHSTH AreOpandecKue mpeoopa3oBaHusl pallMOHATIBHBIX BBIPAKCHUHN, IPUMEHSTh UX JIJIS PEIICHHS YICOHBIX
MaTeMaTHYeCKUX 3ajay U 3aja4, BOZHUKAIOIIUX B CMEKHBIX YUEOHBIX MTpeIMeTax;

4) yMeHUE TOJIb30BAThCS MAaTEMaTHYECKUMH (DOpPMyJIaMU M CaMOCTOSITEIIBHO COCTABIISATH (POPMYJIBI 3aBUCHMOCTEH MEXIY
BEJIMYMHAMU Ha OCHOBE 00OOIIEHUS YACTHBIX CIIy4aeB U SKCIIEPUMEHTA;



5) yMeHue pemiath JIMHCHHBIC M KBaJIpaTHbIC ypPaBHCHHS W HEPABEHCTBA, a TAKKE NPUBOJMMBIC K HUM YPaBHEHUS,
HEPABEHCTBA, CHUCTEMbI; MPUMEHSATh Ipauueckue MpeICTaBlICHUs ISl PEIIeHUs] U HCCIEeOBAaHUS YpaBHEHUM, HEPABEHCTB,
CUCTEM; IPUMEHATH MOJYYCHHbIE YMEHUS ISl PEIIEHUSA 3a7a4 U3 MaTEMaTUKH, CMEXHBIX IPEIMETOB, PAKTUKH;

6) oBiaieHUe CUCTEMOM (PYHKIIMOHATIBHBIX TOHATHH, ()YHKIIMOHAIBHBIM S3bIKOM U CHMBOJIMKOH, YMEHHUE CTPOUTH TPadUKH
GbyHKIUI, OMHUCHIBATH UX CBOMCTBA, MCMOIB30BaTh (DYHKIMOHATBHO-TpapUUECKHe MPEJCTABICHUS IJs OMHCAHMUS W aHajau3a
MaTE€MaTUYECKHX 3a/1a4 U PEeAJIbHBIX 3aBUCUMOCTEN;

7) oBNaiecHNEe OCHOBHBIMHU CIIOCOOAMHU TIPEJICTABICHUS M aHAM3a CTATUCTUYCCKUX JAHHBIX, YMEHHUS pellaTh 3a/layd Ha
HAXO0XJICHNUE YaCTOTHI U BEPOSITHOCTHU CIIyYalHBIX COOBITHIA;

8) yMeHMe MPUMEHSTh N3y4YCHHBIC MTOHSTHS, PE3YJIbTAThl U METOJIBI ITP. PEIICHUH 33]1a9 U3 Pa3JIUYHBIX Pa3/elioB Kypca, B TOM
YKCIIE 33/1a4, HE CBOJSIINUXCS K HETIOCPEACTBEHHOMY ITPUMEHEHUIO U3BECTHBIX aJTOPUTMOB.

Hean n3yyeHusi MaTeMaTUKH
B nanpaenenuu nuunocmnoz2o pazeumus:
1) pa3BuUTHE JJOTUYECKOTO U MPAKTUYECKOTO MBIIIUICHUS], KYyJIbTYPbl PEUU, CIOCOOHOCTH K YMCTBEHHOMY JKCIIEPUMEHTY;
2) dbopMHUpOBaHKE Y YUAIIUXCS UHTEIUIEKTYIbHOW Y€CTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH K TIPEOJIOJICHUIO MBICIIUTEIBHBIX
CTEPEOTHUIIOB, BHITEKAIOIIUX U3 OOBIZIEHHOTO OIIbITA;
3) BOoCHUTAaHHE KAYECTB JIMYHOCTH, 00ECTIEUNBAIOIINX COLUAIBHYI0 MOOMIBHOCTD, CIIOCOOHOCTh NMPUHUMATh CAMOCTOSITEIbHBIC
pEIICHMS;
4) popMupoBaHUE KAU€CTB MBIIIUICHUS, HEOOXOUMBIX JIJI aJIalTallid B COBPEMEHHOM MH(OPMAIIMIOHHOM OOIIECTBE;
5) pa3BuTHE UHTEpPECAa K MaTEeMaTHYECKOMY TBOPYECTBY U MaTeMaTUYECKUX CIIOCOOHOCTEH.
B npeomemnom nanpaenenuu:
1) oBmameHne MaTeMaTHYCCKUMU 3HAHWSIMH W YMCHHUSAMH, HEOOXOAUMBIMH JUIS TPOJOJDKCHHSI OOy4deHUsS B
0011e00pa30BaTEIbHBIX YIPEIKIACHUIX, U3yUYEHNE CMEKHBIX JTUCITUTIINH, PUMECHECHHS B TIOBCETHEBHOM KU3HM,
2) co3manme ¢GyHAAMEHTa I MATEMaTHYECKOTO pPa3BUTHS, (HOPMUPOBAHHMS MEXAaHHU3MOB MBIIIJICHUS, XapaKTEPHBIX IS
MaTeMaTUYeCKON JeSTEIHHOCTH.
B memanpeomemnom nanpaenenuu:
1) dbopmupoBanue npeACTaBICHUI O MaTeMaTUKE KaK YacTH OOIIEYEIOBEYECKON KYJIbTYphl, O 3HAYMMOCTH MAaTEMAaTHKU B
Pa3BUTHH UBUJIM3AIMN U COBPEMEHHOTO OOIIIECTRA;
2) pa3BUTHE MPEJCTABICHUN O MaTeMaThKe Kak (popme OmucaHus W METOJE MO3HAHUS JEHCTBUTEIHLHOCTH, CO3JaHUE yCIOBUN
JUTSI IPUOOPETEHUS MEPBOHAYAIBHOTO OTIBITa MATEMAaTUUECKOTO MOJICITMPOBAHUS;
3) dbopmupoBaHue OOLIUX CIIOCOOOB UHTEIUICKTYAIbHOM JEATEIbHOCTU, XapaKTEPHBIX JJIsI MATEMaTUKH U SIBJISIOIIMXCSI OCHOBOM
MMO3HABATEIIbHON KYJIbTYPhI, 3HAUUMBIX JIJIS1 PA3JIUIHBIX CEp YETOBEUCCKOM MEATSTLHOCTH.
Mescnpeomemmubsle cea3u.



1.

no

AnreOpanyecKkrue BhIpaXXEHHUS — BCTpEUaroTCs B (DU3MUKE MPU M3YYEHUU TeMbl: ['pagyupoBaHue TPYKUHBI U U3MEPEHHUE CHJI
JTMHAMOMETPOM.

Tema OgHOYIEHBI 1 MHOTOYJIEHBI BCTPEYAETCSl B XUMUU TIPY U3yUYEHUU TEMBI PazMepbl MOJIEKYII.

Crenenb ¢ HaTypaJIbHBIM TOKa3zaTenaeM, CTaHIapTHBIM BUJ OJIHOYJICHA, ¥ MHOXXEHHE OJIHOYJICHOB, MHOTOYJICHBI, TTPUBEIACHUE
mogo0HbIX, CI0KEHUE U BHIYUTAHWE MHOTOWICHOB, YMHOXKEHHUE HA YKCJIO U OJHOYJIEH, JleneHne 0THOUIEHOB U MHOTOUJICHOB,
Pa3noxenne MHOTOUYJICHOB Ha MHOKUTENTH — B (PU3MKE COOTBETCTBEHHO TpHW M3ydeHUW Tem: EgumHuimer maccel, M3mepenue
o0bemoB Ten, M3MepeHwe Macchl Tela Ha pblYaXHBIX Becax, OmnpeaeneHue IUIOTHOCTH TBepaoro tena, ['paduueckoe
M300paKeHWE CHUJI, MOMEHT CWJIbl, PaBHOMepHOEe aBWXeHHe, B3zanmMmopeiicTBue Ten, Macca, MIIOTHOCTh, PaboTa, MOIIHOCTS,
sneprus, KII/I.

OcHoBHBIE (l)Ole)I, TEXHOJIOI'nH, METOABI oﬁyqemm, THIIBI YPOKOB

®opMBbI Oprauu3anuy y4e0HOro nmpouecca: IHoBTOpEeHHe HA YPOKAX MPOBOJAMTCH B CJIeAYIOIIMX BUAAX U ¢popmax:
® HHIWBUIYAJIbHBIC, ® [IOBTOPEHUE U KOHTPOJIb TEOPETUYECKOIO0 MaTEPUAIIA;

® TIPYIIOBLIE, e pa3dop U aHaJIU3 JOMAILIHETO 3aJaHMs;

® HHIWBUIYaJIbHO-TPYNIIIOBEIE, ® YCTHBIN CYET;

e (hpoHTANIbHBIE, ® MAaTEMAaTUYECKUN JUKTAHT;

® KJIACCHBIC U BHEKJIACCHBIE. ® camocTosITeNbHas paboTa;

® KOHTPOJIbHBIE CPE3BI.

Oco0oe BHUMaHKE YACNIETCS IOBTOPEHUIO TP MPOBECHUU CAMOCTOSITEIbHBIX M KOHTPOJIBHBIX pa0oT.

OcHOBHOI1 (popMOI OpraHn3aluy y4eOHOTO Mpoliecca ABISIETCS KIAaCCHO-ypOUYHasi cucteMa. B kauecTBe TOMOJHUTEIbHBIX
(dbopm opranuzanuu o0pa3oBaTEILHOTO MPOLIECcca MO TaHHON MPOrpaMMe UCIOJIb3YETCA CUCTEMA KOHCYIbTAl[MOHHOU
MOAACPKKHU, UHIUBUIYATbHBIX 3aHITHH, pab0oTa ydaluxcsi ¢ UICIOJIb30BAHUEM COBPEMEHHBIX MH(POPMAITMOHHBIX TEXHOJIOTHH.
Opranuzanusi CONpoOBOXKICHUS yUalllUXCs HallpaBJjeHa Ha:

CO37IaHUE ONTUMAJIBHBIX YCIOBHUI O0yUeHHUS;

MCKITFOUCHHE TICUXOTPABMHUPYIOMUX (HaKTOPOB;

COXpaHEHUE NICUXO0COMATUYECKOTO COCTOSIHUSI 3JI0POBbS yUaIIUXCS;
Pa3BUTHE MOJOXKUTEIHHON MOTUBAIIMKM K OCBOEHUIO TTPOTPAMMBI;
pa3BUTHE HHIUBUIYATFHOCTH U OJAPEHHOCTH KaXX0TO peOeHKa.



OcHoBHasi popma opranu3anuu 00pa3oBaTeJbHOro npouecca | Buabi

npeayCcMaTpuBacT NIPpUMCHCHHEC CIICAYIOIINX TEXHOJOTUH * TpaAUIIKMOHHAA KJIACCHO-YpOYHasd;

o0y4eHus

* HUTPOBBIC TEXHOJIOTUU;

» Texuonorus npo6ieMHO 00yUeHHUS,;

* TEXHOJIOTUH YPOBHEBOU AU PepeHInaIuu;

* 37I0pOBbecOEperarnre TEXHOJIOTUH;

* UKT;

* TEXHOJIOTHS Pa3BUTHUS KPUTHUECKOTO MBIIUICHHUS;
HCCJIEIOBATENIbCKAs JESITEIbHOCTD

Cpenu MeToJI0B 00yUeHHS ITpeob1agaoT

¢ PCIIPOAYKTUBHO-IIPOAYKTHUBHBIC,
° O6’b$ICHI/IT€J'II>HO-I/IJ'IJ'IIOCTpaTI/IBHBIG

3aHATHS TPENICTABIIAIOT COOOM MPEUMYIIECTBEHHO e KOMOWHHMPOBAHHBIN THIT YPOKa

Buabl u gopmMbl KOHTPOJIA:

Buabl u gopmMbl KOHTPOJIA

*  MPOMEXKYTOUHBIN;
* MpeayNnpeuTeIbHBIN;
* KOHTPOJIbHBIC PAOOTHI.

OueHnBaHue JOCTHKEHUI 00yYAKOIUXCH MPOUCXOAUT MPH * 0oTMeTOK (5-Tu OasibHas IIKaia);
TMOMOIIH
yC Y CTHBIN CUET
OP ®ponTanpHas padboTa B Teyenne yueOHOro roga Ha ypokax OyaeT NpoBOAUTCSH MOHUTOPHHT:
CP CamocrosiTenbHas paboTa - BXOJHOM KOHTPOJIb (CEHTAOPH)
NP NunuBuyanbHas paboTa - MPOMEXKYTOUYHBIA KOHTPOJIb (KOHEL[ TTOJTYyTOAMS)

M/ MareMaTu4ecKui JUKTaHT

- UTOTOBBIA KOHTPOJIb (Maii)

KP Kontponbhas pabota




OueHka NJIAHNPYeMBbIX Pe3yJibTATOB

CucrteMa OLICHKH JOCTHXKEHUS TUIAHUPYEMBIX PE3yJIbTATOB OCBOCHHS OCHOBHOW 00pa30BaTEIbLHOM MPOTrpaMMbIOCHOBHOTO
oO1ero o0pa3oBaHus MPEAIOIATAET KOMNIECKCHbLIL NOOX00 K OUEHKe Pe3yibmano8o0pa30BaHus.

Cucrema OLICHKM MPEAYCMATPUBAET YPOGHEEbll NOOXO0OK CONEPKAHUIO OLEHKM W HMHCTPYMEHTApHUIO Il OLEHKH
JTOCTHKEHUS IJITAHUPYEMBIX pPe3yJIbTaTOB, a TAKXKE K IMIPEICTABICHUIO U HHTEPIIPETAIIMHU PE3yJIbTaTOB U3MEPEHUM.

OngHuM W3 TPOSABICHHUM YPOBHEBOTO MOAXOJA SIBIISETCS OILIEHKA WHIWBHUAYyaJIbHBIX OOpa30BaTENbHBIX JOCTHXKEHUNU Ha
OCHOBE«METO/a CIOKECHUS», PU KOTOPOM (UKCHUPYETCS JTOCTUKEHUE YPOBHS, HEOOXOJIMMOIO JJi YCHIEIIHOTO MPOI0JIKEHUS
o0pa3oBaHUs U PEAIbHO JOCTUTAaeMOro OOJIBIIMHCTBOM YYalllMXCs, U €r0 MPEBBIIICHHUE, YTO MO3BOJISIET BHICTpAUBaTh UHAUBU-
IyallbHbIE TPACKTOPUM JBIKEHUS C Y4YETOM 30HBI OMIDKAWIIEro pa3BUTHSA, (HOPMUPOBATH MOJOXKUTEIBHYIO YYEOHYIO U
COIMAJIbHYIO MOTHUBALUIO.

Oc00eHHOCTH OLICHKH NPEAMETHBIX Pe3yJIbTATOB

OueHka NpeMETHBIX PE3YJIbTATOB MPEACTABISIET COO0M OLEHKY JOCTHKEHUS 00YUYarOIMMCS TUIAHUPYEMBIX PE3YJIBTATOB
10 OTZEJIBHBIM IPEIMETAM.

@opMHpPOBaHUE ITHX PE3YJIBTATOB 00ECIIEUNBAETCS 32 CYET OCHOBHBIX KOMIIOHEHTOB 00pPa30BaTEIbHOIO MPOIIecca —
y4eOHBIX MPEIMETOB.

OCHOBHBIM OOBEKTOM OLIEHKU MPEAMETHBIX PE3YJIbTATOB B COOTBETCTBUU C TpeOoBaHUsAMHU CTaHIapTa SBISETCA
CIIOCOOHOCTH K PEIICHUI0 Y4EOHO-TI03HABATENIbHBIX M YUYEOHO-TTPAKTUYECKUX 33]1a4, OCHOBAHHBIX HAa U3y4aeMOM y4eOHOM
MaTepuase, ¢ UCIIOJIb30BaHUEM CIIOCOO0B AEHCTBHIM, PEIEBAHTHBIX COJACPKAHUIO YUEOHBIX IPEMETOB, B TOM YUCIIE
MeTanpeaIMEeTHBIX (IT03HABATEIbHbBIX, PETYJIATUBHBIX, KOMMYHUKAaTUBHBIX ) JEHCTBHIA.

Cucrema OLIEHKH IPEIMETHBIX PE3yJIbTaTOB OCBOCHMS YUEOHBIX MPOTrpamMM C YYETOM YPOBHEBOIO MOAXOAA, MPUHSATOrO B
Crangapre, npeanojaracT BblAeIeHHe0a30BOI0 YPOBHS JOCTHKEHMH KAK TOYKHM OTCYETA NP MMOCTPOECHUU BCEH CUCTEMBI
OLIEHKH U OpraHMU3alli UHIUBUYaJIbHOU pabOThl C 00yYarOITUMHUCS.

PeanbHble gocTHKEHUS OOyYarOIIMXCsl MOTYT COOTBETCTBOBAaTh 0a30BOMY YPOBHIO, @ MOTYT OTJIMYAThCS OT HEro Kak B
CTOPOHY IIPEBBILIEHUS, TAK U B CTOPOHY HEOCTUKEHUS.

[IpakTrka TOKa3bIBAET, YTO MAJIS OMMCAHMS JOCTHXKEHUU OOYYalolMXCS 11eJ1ecCO00pa3HO YCTaHOBUThH CIEAYIOIIME MSATh
YPOBHEM.

ba3oBblii ypoBeHb 10CTUKEHUI — YPOBEHb, KOTOPBIM I€MOHCTPUPYET OCBOCHUE YUEOHBIX JIEUCTBUM C OMOPHON CUCTEMOM
3HAHUM B paMmkax JuanazoHa (Kpyra) BbIAeNeHHbIX 3agad. OBiazeHue 0a30BbIM YPOBHEM SIBJISETCS JOCTATOYHBIM IS
MPOJIOJKEHUS OOYyYEHHUsI Ha CIEeAYIOIIel CTYIIeHH 00pa3oBaHusl, HO HE M0 MPOPUIbHOMY HarpaBieHuto. JJocTimkenno 6a30Boro
YPOBHSI COOTBETCTBYET OTMETKA «YAOBJIETBOPUTEIBHO» (MIIM OTMETKA «3», OTMETKA «3aYTCHO»).



[IpeBbiieHre 6a30BOr0 YpOBHSI CBHUJAETEIBCTBYET OO0 YCBOGHHM OIOPHOW CHCTEMBI 3HAHUI Ha YpPOBHE OCO3HAHHOTO
MPOU3BOJILHOTO OBJIAJIEHUS] Y4eOHBIMH JEHCTBUSAMH, a TaKKe O Kpyrosope, WHpOTe (MIM W30MpaTeNIbHOCTH) HHTEPECOB.
Llesrecoo6pa3Ho BBIIEINUTH CIEAYIONIHNE B YPOBHS, MPeBbILIAIOLIHE HA30BbIii:

* IOBBIIIEHHbIITYPOBEeHb TOCTHKCHNUS TNIAHUPYEMBIX PE3YJIbTAaTOB, OLIEHKA «XOPOIIO» (OTMETKA «4»);

* BLICOKHUI YPOBEeHb JIOCTIDKCHUSA TUIAHUPYEMBIX PE3YJIbTATOB, OLEHKA «OTIMYHOY» (OTMETKA «5»).

[ToBBIIIIEHHBIN W BBICOKHIA YPOBHH JOCTHKEHHS OTIMYAIOTCS IO IMOJHOTE OCBOCHHUS IUIAHUPYEMBIX PE3yJbTaTOB, YPOBHIO
OBJIAJICHUS Y4€OHBIMH JIEHCTBUSMU U CPOPMUPOBAHHOCTHIO HHTEPECOB K JTAHHOW MPEeIMETHON 00JIaCTH.

WuauBuayanbHble TPaeKTOpUM OOydeHHUs OOydalolmuXcsl, JIEMOHCTPUPYIOIIMX TOBBIIICHHBIH W BBICOKHM YpPOBHHU
JTOCTHKEHHH, 11e51eco00pa3Ho GOpMHUPOBaATh ¢ YIETOM HHTEPECOB ITHX OO0YYAIONIMXCS M UX TUIaHOB Ha Oyaymiee. [Ipu Hanuyumu
YCTOWYHMBBIX MHTEPECOB K Y4eOHOMY MpEIMETYy M OCHOBATEIbHOW MOATOTOBKH IO HEMY Takuhe OOydYaroliuecss MOTYT OBITh
BOBJICUEHBI B MPOEKTHYIO JEATEIHHOCTD MO MPEAMETY U COPUEHTHUPOBAHBI HA MPOJOIKEHHE OOYUYCHHs B CTapIIMX Kiaccax o
JaHHOMY TIPOQUITIO.

Jlig onucaHusl TOJATOTOBKU Y4YalUXCs, YPOBEHb JOCTHKEHHUM KOTOPBIX HMKe 0A30BOro, LeIecOo00pa3HO BBIIEIUTH TAKXKE
JIBa YPOBHSIL:

* IOHNKEHHBIH YPOBeHb JOCTH)KCHUM, OLIEHKA «HEYJOBIETBOPUTEIBHO» (OTMETKA «2»);

* HU3KUH YPOBeHb JOCTH)KEHUHN, OLIEHKA «IJI0X0» (OTMETKa «1»).

Henoctuxenue 0a30Boro ypoBHs (IOHMKEHHBIA U HU3KUN YPOBHU JOCTHKEHUM) PUKCUPYETCS B 3aBUCUMOCTH OT 00bEMa U
YPOBHSI OCBOEHHOTO W HEOCBOCHHOTO COZCPKAHUS MPEAMETA.

Kak mnpaBuio, NMOHUKEHHBIi YpPOBeHb JOCTHKCHHHA CBUICTEIHLCTBYET 00 OTCYTCTBHHM CHCTEMaTHYEeCKOW 0a30BOM
MOJTOTOBKHA, O TOM, YTO OOYyYaromIMMcsi HE OCBOCHO JaX€ M TOJIOBHHBI TUIAHUPYEMBIX Pe3yJIbTaTOB, KOTOpPHIE OCBaWBaeT
OOJIBPIIMHCTBO OOYYAIOIIMUXCS, O TOM, YTO MMEIOTCS 3HAUYUTEIbHBIC MPOOEThl B 3HAHUAX, JalibHElIIee o0yuyeHue 3aTpyaHEHO.
[Ipu 5ToM OOyUarOUIUIiCS MOKET BBIMOIHATH OTACNbHBIC 3aJaHHs TMOBBIINIEHHOTO YpoBHs. [laHHas rpymma oOydarommxcs (B
cpenHeM B xoje oOydeHusi cocraBisiomas okoio 10%) TpeOyeT crnenualbHOM AMArHOCTUKU 3aTPyJAHEHH B 0Oy4YeHUH,
mpo0OesIoB B CUCTEME 3HAHUN U OKa3aHUM IIeJICHAPABICHHON MOMOIIU B TOCTIKEHUN 0a30BOTO yPOBHSI.

Hu3kuii ypoBeHb OCBOCHUS IJIAHUPYEMBIX PE3YJIbTaTOB CBUAETEILCTBYET O HAIMYUU TOJBKO OTAEIBHBIX ()parMeHTapHBIX
3HaHUU MO TMpPEaMETy, NajbHeiliee o0ydyeHHe MPaKkTUYeCKH HEBO3MOKHO. OOydaromuMmcs, KOTOpble JEMOHCTPUPYIOT HU3KUH
YPOBEHb JOCTIKEHUH, TpeOyeTcs crenranbHasi MOMOIIb HE TOJIBKO M0 Y4eOHOMY IpeaMeTy, HO U 1o (OpPMHUPOBAHUIO MOTHBA-
LIUU K 00YYEHHIO, Pa3BUTHIO MHTEpECa K U3ydaeMOl peaMeTHON 00J1acTH, TOHUMAaHHUIO 3HAYMMOCTH IIpeAMeTa JJIsl KU3HU U JIp.
Tonpko HamU4Ke MOJIOKUTETLHOW MOTHBALIMM MOXET CTaTh OCHOBOW JTMKBHUJALUMHU MPOOETOB B O0OYUEHUH JJISl JAHHOM TPYIIIIBI
00yJaroIIMXcs.

OnucaHHBI BBIIE TMOAXOM IIEecO00pa3HO TMPHUMEHSITh B XOJE€ pa3IUYHBIX MPOLEAYpP OICHUBAHUS: TEKYIIETro,
MIPOMEKYTOUYHOTO B UTOTOBOTO.




Jns GopMupoBaHUST HOPM OIICHKM B COOTBETCTBHM C BBIJCIICHHBIMH YPOBHSIMH HEOOXOJUMO OMHUCATh JOCTH)KCHUS
oOyuatomerocsi 6a30Boro ypoBHs (B TepMHUHAX 3HAHUN M YMEHUH, KOTOpBIE OH JIOJDKEH MPOJEMOHCTPUPOBATH), 32 KOTOPHIS
oOyJaromuiicss 00OCHOBAaHHO TIIOIYYaeT OICHKY «YyIOBJICTBOPUTEIBbHO». [locime 3TOro OmpenensioTcss W COAepXKaTelbHO
OIMHCHIBAIOTCSI OOJiee BHICOKHME MM HU3KHE YPOBHHU JOCTHXKCHHH. BakHO akIleHTUpOBaTh BHUMaHWE HE HAa OIMMOKaX, KOTOPBIC
caenan o0yJaronuiics, a Ha y4eOHBIX JOCTHKECHHSIX, KOTOPhIe 00ECTIeYMBaIOT MPOJABIKEHUE BIEPEN B OCBOCHUH COJEP>KAHUS
oOpa3oBaHUs.

Jlna ouyenku Ounamuku GopmupoeanHus npeoMemHwIX pe3yibmamoeé B CUCTEME BHYTPUIIKOIHHOTO MOHHUTOPUHTA
00pa30BaTeNbHBIX JOCTHKEHHUM I1eIecO00pa3HO (PUKCHUPOBATh U aHATU3UPOBATH JIaHHBIE O C(HOPMHPOBAHHOCTH YMEHHH H
HABBIKOB, CIIOCOOCTBYIOIIUX OCBOEHHMIO CHCTEMATHYECKHUX 3HAHU, B TOM YHUCIIE:

* NEPBUUHOMY O3HAKOMIEHUIO, OMpabomKe U OCOHAHUW meopemuyeckux mooenetl u nonsamuti(00ImeHayIHbIX U 0a30BbIX
JUISL JAaHHOUM 00JIaCTU 3HAHUSA), CIMAHOAPMHBIX AI2OPUMMO8 U NPOYeoyp;

* BLIAGICHUIO U OCO3HAHUIO CYWHOCMU U OCOOEHHOCMelN3y4aeMbIX OOBEKTOB, MPOIECCOB U SIBJICHUN JEHCTBUTEIHLHOCTH
(IpUpPOAHBIX, COLUMAIBHBIX, KYJIbTYPHBIX, TEXHHYECKMX U Jp.) B COOTBETCTBUU C COJAEpPKAHMEM KOHKPETHOrO Y4eOHOro
MIpeaMeTa, CO30aHUI0 U UCNONb30BAHUIO MOOe el N3YIaeMbIX OOBEKTOB M IIPOIIECCOB, CXEM;

* BLLABNCHUIO U AHAIU3Y CYUWECMBEHHBIX U YCIMOUYUBLIX C8A3ell U OMHOUWEHUIMEXKTY 00bEKTaMU U MPOIECCAMHU.

[Tpu 3TOM 00s13aTEIBHBIMU COCTABIISIFOIIMMHU CUCTEMBI HAKOIUIEHHOM OLIEHKHU SIBJISIOTCS MaTepUalbl:

* CIapmosotl OUACHOCMUKU,

* MeMamMuUYecKux U UMmo2o8blx NPO8ePOUHbIX pabom no 6cem yueOHbiM npeoMeman,

* meopueckux pabom, BKI04as yaeOHbIe UCCIeTOBaHUS U YI€OHBIE TPOCKTHI.

Pemenne o AOCTMKEHMM WU HEIOCTIKEHUHW IIAHUPYEMBIX PE3ylbTaTOB MM 00 OCBOCHHWW WJIM HEOCBOCHHH Y4E€OHOTO
MaTepuaia MPUHUMAETCS Ha OCHOBE pPe3yJbTaTOB BBIMIOJIHEHUS 3alaHuii 0a3oBoro ypoBHs. B mepuon BBemenus Cranmapra
KpUTEPUI JOCTUKEHHUS/OCBOEHUS yueOHOro MaTepurana 3aJaéTcsl Kak BbloJIHeHHE He MeHee 50% 3amanuii 0a30BOro ypoBHS WIH
nonyyeHue 50% oT MakCHMalbHOTO OaJijia 3a BBIIIOJIHEHUE 3a/1aHUii 0230BOT0 YPOBHSI.



YPpoBHU NOATOTOBKH YYAIIMXCSl M KPUTEPUH YCIEIHOCTH 00y4YeHHUs

YpoBHHU

Ouenka

Teopus

IlpakTuka

1. Y3uaBanue

AunroputmMuyeckas Jes-
TEIBHOCTH C MOJICKa3KOH

«3»

Pacnmo3HaBaTh 00OBEKT, HAXOIUTH
HY)XKHYIO0 (popMyITy, mpHU3HAK, CBOHCTBO U
T.J.

YMeThb BHINOIHATH 3a/1aHUs 110 00pa3iy,
Ha HEMOCPEICTBEHHOE IPUMEHEHUE
dbopMmy, mpaBuil, MHCTPYKIIUHA U T.J.

2. BocipousBeaeHue

AJroputMuyeckas nes-
TEIBbHOCTH 0€3 MOACKA3KH!

«4»

3HaTh GOPMYJIUPOBKH BCEX MOHATUHN, UX
CBOMCTBA, MpU3HAKU, (DOPMYJIBI.

YMmeTh BOCIIPOMU3BCCTHU N0KA3aTCIIbLCTBA,
BBIBOAbI, YCTAHABJIMWBATb B3aNMOCBA3b,
BBI6I/IpaTB HYXHOC IJIS1 BBIITOJIHCHUS
JaHHOTI'O 3aaHusd

YMerh paboTaTh C yueOHOM U CIIPaBOYHOM
JUTEPaTypPOH, BBITIOTHATH 3aaHUS,
TpeOyIoIe HECTOXKHBIX MPEe0Opa30OBaAHUIMA
C MPUMEHEHUEM H3y4aeMOoro MaTeprana

3. [louuMaHue

JlesSsTenbHOCTD MIPHU OT-
CYTCTBHH SIBHO BBIPAYKEH-
HOTO aJIropuT™Ma

«5»

eJIaTh JIOTUYECKUE 3aKIIFOYCHHUS,
COCTaBJISITh AIITOPUTM, MOJIENIb HECIIOKHBIX
CUTyalun

YMeTh NpUMEHATH MOJIYYCHHBIC 3HAHUS B
PA3JIMYHBIX CUTYyalUsIX. BBINOJIHATH
3a/1aHUs KOMOMHUPOBAHHOTO XapaKkTepa,
COZEpKAIMX HECKOJIBKO TTOHSITHM.

4 .OBJageHue YMCTBEH-
HOM CAMOCTOATEILHO-
CTBIO

TBopueckas ucciienona-
TeNbCKas AesITeIbHOCTh

«5»

B coBepiieHCTBE 3HATH U3YYEHHBIN
MaTepuai, CBOOOJHO OPUEHTUPOBATHCS B
HeM. UMeTh 3HaHuA U3 IOMOJHUTENbHBIX
MCTOYHUKOB. Biaaets onepanusmu
JIOTUYECKOro MbIUIeHHs. COCTABJIATH
MOJIeJIb JIF00OM CUTYALIHH.

YMeTh NPUMEHATH 3HaHUS B 000
HeCTaHJapTHOU cuTyanun. CaMocTosi-
TeJbHO BbINOJHATH TBOPUYECKUE
UCCJIEI0BATENbCKUE 3aaHNUs. BBINOJIHATD
(GyHKIMHA KOHCYJIbTAHTA.




Oc00eHHOCTH KOHTPOJIA U OLIEHKU Y4€eOHBbIX J0CTHKEHU M

Texywjuit KOHmMpPO1p MOXKHO OCYIIECTBJISITh KaK B NMUCbMEHHOW, Tak M B ycTHOM (opme. IlucbmeHHble pabOThI 1St
TEKYILIEro KOHTPOJS PEeKOMEHIYETCSl MPOBOAUTH B (DOPME CaMOCTOSITEIbHOM pabOThl, TECTa WM MATEeMAaTHUYECKOTO TUKTAHTA.
XKenatenbHo, yTOOBI PabOTHI AJI TEKYIIET0 KOHTPOJS COCTOSUIA M3 HECKOJIBKUX OJIHOTHUIHBIX 3aJaHHM, C TOMOIIBI0O KOTOPBIX
OCYILIECTBIISIETCS BCECTOPOHHSISI MPOBEPKA TOJBKO OJHOTO OMPENEIICHHOTO YMEHUs (Hampumep, YMEHHsI CpaBHUBATh YHCIIA,
YMEHUS HaXOJIUTh 3HAYCHUE (PYHKITUU U JIp.).

Temamuueckuii KOHmMpPOJb TIPOBOAUTCS B OCHOBHOM B MUCHhMEHHOU (opme. [ TeMaTudecKuX MPOBEPOK BBIOMPAIOTCS
y3JI0BBIE BOIPOCKHI MPOrPaAMMBbI; TPUEMBI BEIYUCIICHUM, IEHCTBHSI C YUCIIAMU, U3MEPEHUE BETUYUH U Jp.

Jlist obecnieueHrsi caMOCTOSATEILHOCTH YYAIIUXCS MOAOUPAIOTCS HECKOJIbKO BapuHaHTOB paloThl. Ha BhIMOTHEHWE Takoit
pabotsl otBoguUTCS 15-20 MUHYT ypoKa.

Hmozoewtit kKonmpoas NPOBOIUTCS B (POpME KOHTPOJIBHBIX PabOT KOMOMHHPOBAHHOTO XapakTtepa. B »Tux pabotax
CHayaJla OTJIEJIbHO OIICHUBAETCS BBINIOJIHEHUE 3aJ1ad, IPUMEPOB, a 3aTEM BBIBOJUTCS MTOTOBasg OTMETKa 3a BCIO pabdoty. [lpu
ATOM HMTOrOBasi OTMETKA HE BBICTABISIETCS KaK CpPEeIHHMM 0aul, a OmpenesisieTcss ¢ Y4eTOM Te€X BHJIOB 3aJIaHUid, KOTOpPbIE IS
JTAHHOM pabOTHI SBISIOTCS OCHOBHBIMHU.

B ocHoBe olleHHBaHUS THCBMEHHBIX PAOOT JEXKAT CIEAYIONIME TOKa3aTelid: IMPAaBWIBHOCTh BBINOIHEHUS U 00bEM
BBITIOJTHEHHOTO 3aJJaHUS.
OuneHka MUCHbMEHHBIX KOHTPOJIbHBIX PA0OT yUALUXCS.
OTMeTKA «5» CTABUTCS B CJACIYIOIIUX CIAYVYAAX:

o paboTa BBITIOJIHEHA TTOJTHOCTHIO.
o B JIOTUYECKUX PACCYKACHUIX U 00O0CHOBAHUAX HET MPOOEIIOB U OMIUOOK;
o B PEIICHUU HET MaTeMaTUYECKUX OMMOOK (BO3MOXKHA OJHA HETOUYHOCTh, OMKCKA, HE SBIIAIONIASCS CICACTBUEM HE3HAHUS

WU HETIOHWMAaHUs y9eOHOro Marepuaa);
OTMeTKa «4» CTABUTCH, €CJAN:

o paboTa BBINOJIHEHA MOJHOCTHIO, HO OOOCHOBAHMS IIAroB PEUIEHUS HEIOCTAaTOYHBbI (€ciu YMEHHsS OOOCHOBBIBATh
PacCyKJI€HUS HE ABJUIUCH CIIEHUATbHBIM 00BEKTOM IIPOBEPKH );
o JIOTIyIlIeHa OJHA OIIMOKa WJIM JABa-TPU HEJOuUETa B BBIKJIAJAKaX, uyepTekax WM rpaduxax (eciu 3T BHUIAbI pabOThl HE

ABJISTUCH CIIEUaIbHBIM OOBEKTOM MPOBEPKH);

OtMeTKa «3)» CTABUTCH, €CJIM: JTOMYIICHBI O0siee 01HOM OomMOKH UK 0oJiee ABYX-TPEX HEJOUETOB B BBIKIIAAKAX, YepTEKaX WIH
rpaduka, HO yJaluiics BiajeeT 00s3aTeIbHBIMU YMEHUSMU IO IPOBEPSEMOI TEME.

OTMeTKAa «2) CTABUTCH, €CJIM:IONYIICHBI CYIIECTBEHHbIE OIIMOKY, MTOKA3aBIINe, YTO YUAIIUNUCS HE BIIaJeeT 00s13aTeIbHBIMU
3HaHUSAMM 110 TaHHOU TEME B ITOJHOU MeEpE.




TpeOoBaHUs K NPOBEIEHUI0 KOHTPOJIBLHBIX PadoT.

[Ipu nnaHupoBaHUM KOHTPOJIBHBIX PabOT B KAXKJIOM KJIAaCcCe HEOOXOAMMO MPEayCMOTPETh PABHOMEPHOE UX paclpesielieHue B
TEYEHUE YETBEPTHU, HE JIOMYyCKasi CKOIUICHHS] MUCbMEHHBIX KOHTPOJBHBIX padOT K KOHILYy YETBEPTH, mosyroaus. He sxenatenbHo
IPOBOJUTH KOHTPOJbHBIE pa0OTHI B IEPBBIM JIEHb YETBEPTH, B MEPBBIN JE€HB MOCIIE IPa3JHUKA, B IOHEEIbHUK.

Hcknrwuenue mpasmupyoujux y4eHuUKo8 (hakmopoe npu op2anuzayuu  padoomol:
paboTy B MPUCYTCTBUU aCCUCTEHTA (ITPOBEPSIOIIECTO) MPOBOAUT YUUTEND, TOCTOSHHO PAOOTAIONINH ¢ IETHMHU, & HE TIOCTOPOHHUN
WJIM MaJIO3HAKOMBIN YUEHHKaM YeJIOBEK;

YUUTEh BO BpeMs IPOBEICHUSI pabOThl UMEET MPaBO CBOOOIHO OOIIATHCS C YYCHUKAMU;
accucTeHT (MpoBepsIolInii) PUKCUpyeT Bce cilydau OOpalleHHs JAETel K y4HUTeNto, CTENEeHb MOMOIIU, KOTOpas OKa3bIBACTCS
YUYEHHUKaM CO CTOPOHBI YUUTEINS, U NP TIOJIBEJICHUH UTOTOB PAOOTHI MOKET YUUTHIBATh ATH HAOIIOICHMUS.

Kaxnas pabGora 3aBepiiaercsi caMorpoBepkoid. CamMOCTOSITENIbHO HAaWJACHHBIE M aKKypaTHO HCIpPaBJIEHHBIE OIIMOKU HE
JOJDKHBI CIY’KUTh TMPUYMHOM CHUMXKEHUS OTMETKHU, BBICTABIsIEMON 3a palboTy. Tonbko HEOPEKHOE UX HUCIPABICHUE MOXKET
MPUBECTH K CHIDKEHUIO Oajlyla MpH YCJIOBHH, YTO B KJlacce MPOBOAWIACH cCleluaibHas padora mo (HOPMUPOBAHUIO YMEHUS
BHOCHUTH UCITPABIICHUSI.

OuneHka yCTHBIX OTBETOB YYAITUXCS.
OTBeT OLICHUBAETCH OTMETKOM «5», €CJIM VUYCHHK:

o IIOJIHO PacKpbLI CoiepKaHUe MaTepualia B 00beMe, IPelyCMOTPEHHOM MPOTrpaMMOn U Y4EOHUKOM;

o W3JI0KWJI MAaTepruall TPAaMOTHBIM SI3BIKOM B OIPEIEICHHONW JIOTMYECKOM ITOCIEAOBATEIBHOCTH, TOYHO MCHOJIb3YS
MAaTeMaTUYECKYIO TEPMUHOJIOTHUIO U CUMBOJIUKY;

o MPaBUJIBLHO BBITOJIHWI PUCYHKH, YEPTEKH, TpadMKH, COMYyTCTBYIOIINE OTBETY;

o MOKa3aJl YMEHHUE WIUIKOCTPUPOBATHh TEOPETHUYECKHUE IIOJIOKEHHUSI KOHKPETHBIMU MPUMEpPAMU, NMPUMEHITh UX B HOBOWU
CUTYalLlUU IIPY BBINOJIHEHUH NPAKTUYECKOTO 3aJaHUS;

o IPOJAEMOHCTPUPOBAJI YCBOEGHUE paHee M3YUYEHHBIX COMYTCTBYIOIIMX BOMPOCOB, COPMUPOBAHHOCTH U YCTONYMBOCTH
HCIOJIb30BaHHBIX TP OTBETE YMEHHUMN U HABBIKOB;

o OTBEYAJl CAMOCTOSATENIBHO 0€3 HABOASIIUX BOIIPOCOB YUUTEIIS.

Bo3MoxHBI OoaHa — JABC HCTOYHOCTHU IIPpU OCBCHICHHMH BTOPOCTCIICHHLIX BOIIPOCOB HWJIM B BBIKJIAAKaX, KOTOPBIC YYCHHK JICTKO
HCIIpaBUII 11O 3aMCUYAHUIO YUUTCIIA.

OtBeT OLICHUBACTCHA OTMETKOM «4»,CCHI/I OH YJOBJICTBOPECH B OCHOBHOM TpC6OBaHI/I$IM Ha OTMCTKY ((5)), HO IIpU 3TOM HMCECT
OAHMH N3 HCAOCTATKOB.

L B U3JIOKCHHUU NOITYIICHBI HeOOJIbIIINE Hp06eHBI, HC MCKAa3MBIINC MATCMATHYCCKOI'O COACPIKAHUA OTBCTA, UCIIPABJICHHEIC
10 3aMCYAaHUTO YYUTCIIA.




L JOITYIICHBI OIIMOKHU HIJIH OoJiee JABYX HEAOYCTOB ITPHU OCBCIICHHNH BTOPOCTCIICHHBIX BOIIPOCOB HUJIM B BBIKJIIaAAKaX, KOTOPEIC
YUCHHUK JICTKO UCIIPAaBUJI 110 3aMCUAHNIO YUUTCIIA.

OTMeTKa «3» CTaBUTCH B CJACAVIOMIUX CJAYYaAX:

o HEIOJHO WIM HENOCIEAO0BATEIBHO PACKPBITO COIAEP)KAHME MaTepuasia, HO IOKa3aHO oOllee MOHMMAaHUE BOIpOCa U
IIPOJIEMOHCTPUPOBAHbl YMEHHsI, JOCTAaTOYHBbIE Il JAJbHEWILEro YCBOEHUS MPOrpaMMHOIO Marepuana (OmpereseHHbIE
«TpeboBaHUsAMHU K MaTEMaTUUECKOMN MOATOTOBKE YUAILIUXCSI»).

o UMENNUCh 3aTpyJHEHUS WIM JAONYLIEHbl OIIMOKA B ONPEJEIICHUH IOHATUNH U, HCIIOJIIB30BAHMM MaTEMaTHUYECKON
TEPMHHOJIOTHH, YEPTEXkKaxX, BbIKJIAKaX, UCIIPABICHHBIE [10CJI€ HECKOJIBKUX HABOASAIINX BOIIPOCOB YUUTEIS;

o YUYEHHK HE CHOpaBWICS C NPUMEHEHUEM TEOPUM B HOBOW CUTYallMM MPHU BBITOJHEHUH MPAKTUYECKOTO 3aJaHUsl, HO
BBINIOJIHUJI 33JJaHUsI 00513aTEILHOTO YPOBHS CIOKHOCTH 110 JAHHOU TEME;

o IpU 3HAHUU TEOPETHUUECKOI0 MaTepuraa BbIsBI€HA HEIOCTATOUYHAsA C(hOPMUPOBAHHOCTh YMEHUN U HABBIKOB.

OTMeTKa «2» CTABUTCH B CJCAVIOUIMX CAYYAAX:

o HE PacKpbITO OCHOBHOE COJIepKaHue yUeOHOTro MaTepuania;

o 0OHapy>K€HO HE3HAHHWE UM HEMOHUMAaHUE YYEHUKOM OoJIbllIeH Wik HanOoJiee BAXKHOW YacTH y4eOHOro Marepuarna;

o JOMYUIEHbl OLIMOKKA B OINPEICICHUM MOHSTHI, NPH HCIOJb30BAHMM MATEMAaTHYECKON TEPMHUHOJOIMHU, B PUCYHKAX,

qepTeiKax Uin rpachKax, B BBIKJIAAKAX, KOTOPBIC HE UCITPABJICHLI ITIOCJIC HCCKOJBbKUX HABOJAININX BOIIPOCOB YUHUTCIIA.

Onucanne Mecta y4eOHOro npeaMera B y4eOHOM ILIaHe
Cornacno ®enepanbHOMy 0a3MCHOMY yueOHOMY TIIaHy JUIsl 0Opa3oBaTeIbHBIX yupexkaeHuit Poccuiickoit deneparuu ais
00s13aTEIHPHOTO U3yUCHUSI MATEeMATHKH Ha dTarie OCHOBHOTO 00IIero o0pa3oBaHus Ha U3ydeHue anreopsl B 7-9 kitaccax
orBonutcs 102 yaca u3 pacuera 3 yaca B Heen1o (34 yueOHbIX Heaesn).B ToM uncie KOHTpOIbHBIX padoT - 10 (BiIrogas

UTOTOBYIO KOHTPOJIbHYIO PadoTy)

LleHHOCTHBIC OPMEHTHPBI COAEPKAHUA Y4eOHOI0 NpeaMeTa

Ilo3HaBaTe/IbHbIE IEHHOCTH, KOTOPBIE TIPOSIBISIOTCS:

B MIPU3HAHKUH [ICHHOCTH HAYYHOT'O 3HAHUS;

B OCO3HAHUU LIEHHOCTHU METOJIOB MCCJIEIOBAHUS dKUBOU U HEXKUBOW TTPUPOIBI.
KoMMyHMKATHBHBIE IEHHOCTH, OCHOBY KOTOPBIX COCTaBJISIIOT:

rpaMOTHas Peyb;

MPaBUJIBHOE MCIOJIb30BAHUE TEPMUHOJIOTUU U CUMBOJIUKY;



CIIOCOOHOCTH OTKPBITO BbIpakaTh U Apr'yMEHTHUPOBAHO OTCTaMBATh CBOIO TOUKY 3PEHUS;
NOTPEOHOCTh BECTH IUAJIOT, BBICITYIIIMBATh MHEHHUE ONIIIOHEHTA.
IleHHOCTH MOTPEOHOCTH B 3/I0POBOM O0pa3e KU3HU.
NOTPEeOHOCTh B 0E€3YCJIOBHOM BBIMIOJHEHUU IMPaBUIl O€30MAaCHOTO HCIOJIb30BAHUS PA3JIMYHBIX TEXHUYECKUX YCTPOUCTB B
MMOBCEIHEBHOM KU3HU.
TpeGoBanus K pe3yJbTaTaM 00y4eHHsI 1 OCBOCHHIO COJIEPKAHUA Kypca

CrangapT ycTaHaBiIMBaeT TPeOOBaHMS K pe3ysbTaTaM OCBOCHHS 0OYyYarolIMMHCS OCHOBHOM 00pa3oBaTEIbHON MPOTrpamMMbl
OCHOBHOTO 00TIIeT0 00pa30BaHUS:

JMYHOCTHBIM, BKJIIOYAIOIIUM TOTOBHOCTh U CIIOCOOHOCTh OOYyYarOIIMXCS K CaMOPa3BUTHIO U JHMYHOCTHOMY
CaMOOMPEEICHNI0, CHOPMUPOBAHHOCTh UX MOTHBAIIMM K OOYYEHHUIO M IEJICHAINPABICHHON MMO3HABATEIbHON NEATEIbHOCTH,
CHUCTEMBbI 3HAYMMBIX COIMATBHBIX W MEXKIWYHOCTHBIX OTHOIICHWW, IICHHOCTHO-CMBICIOBBIX YCTAHOBOK, OTPaKarOIIHX
JUYHOCTHBIE U TPAXKIAHCKUE TMO3UIIMH B JACATEIHHOCTH, COIUATBHBIE KOMIIETEHIIUHU, TPABOCO3HAHUE, CIOCOOHOCTh CTABUTH EIH
U CTPOUTH KU3HEHHBIE TIJIaHbI, CIIOCOOHOCTH K OCO3HAHUIO POCCUMCKON UIEHTUYHOCTH B MOJUKYIBTYPHOM COLIMYME;

MeTanpeIMeTHbIM, BKIIIOYAIONIMM OCBOEHHBIE OOYYAaIOIMMHUCS MEXIIPEJAMETHBIC TMOHSTHS U yYHHUBEPCAJIbHbIE Y4eOHbBIC
JENUCTBUA (pEryJsiTUBHbBIC, I03HABATEIbHbIC, KOMMYHUKATUBHBIC), CIIOCOOHOCTh X MCIOIB30BAHUS B YUCOHOM, MO3HABATEIHLHON
U COIMAIBHOWU TMPAKTUKE, CAMOCTOATEIBbHOCTh IUIAHHUPOBAHUA M OCYIIECTBJICHUS] YYEOHOM JNEATeNTbHOCTH M OpraHu3aluu
y4e0HOTO COTPYIHUYECTBA C MeJaroraMy U CBEPCTHUKAMHU, TIOCTPOCHNE WHIUBUTyaIbHONH 00pa30BaTeIbHON TPAeKTOPHUH;

NnpeaIMeTHbIM, BKJIIOYAIOIIMM OCBOCHHBIE OOYUYaIOIIMMHUCS B XOJI€ U3yUEHHUs Y4EeOHOro MpeaMeTa yMEHUs celupuyeckue
JUISL TAHHOW TMPEAMETHOM 00JacTH, BUABI JEATEIbHOCTH MO MOJYYEHHUIO HOBOTO 3HAHMS B paMKaxX y4eOHOIo MpEegMETa, €ro
npeoOpa30BaHUIO W TNPUMEHEHHIO B YYEOHBIX, YUYEOHO-TIPOEKTHBIX M COLIMAJIBHO-TIPOEKTHBIX CHUTyalusx, (popMupoBaHHE
HAyYHOTO THIA MBIIUICHNS, HAYYHBIX MPEJACTABICHUN O KIIFOUEBBIX TEOPHSX, THIAX W BUJAX OTHOIICHHWH, BIaJCHUE HAYIHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH MOHATHSIMH, METOJIaMU U TIPHEMaMHU.

[Iporpamma no3BosiieT AOOMBATHCS CIAEAYIOIIUX PE3YIbTATOB OCBOEHUSI 00pa30BATEIBLHON MPOrpaMMbl OCHOBHOT'O OOILIETO
oOpa3oBaHus: JIMYHOCTHBIE Pe3yJIbTATHI OCBOCHUSI 00Pa30BaTe/IbHOI NPOrPaMMBbI:

1) BocMTaHUE POCCHUCKOM IpakIaHCKON WIACHTUYHOCTHU: MATPHOTH3MA, YBaxkeHHUs K OTEUECTBY; OCO3HAHUE CBOCH STHHUCCKOM
MIPUHAIJICKHOCTH, 3HAHUE UCTOPHUH, S3bIKA, KYJIBTYPhl CBOETO Hapoa Ha MPUMEPE COJIEPIKaHMsI TEKCTOBBIX 33]1a4;

2) popMHpOBaHHE OTBETCTBEHHOIO OTHOIICHHMS K YYCHHIO, TOTOBHOCTH W CIIOCOOHOCTH OOYYaroIIMXCs K CaMOpPa3BHTHIO H
caM000pa30BaHMI0 HAa OCHOBE MOTHUBALIMM K OOYYEHHMIO M TMO3HAHHUIO, OCO3HAHHOMY BBIOOPY U IMOCTPOCHUIO JajbHeHIein
WHJUBUTyaJIbHOW TpaeKTOpuH 00pa3oBaHus Ha 0a3e OPUEHTUPOBKU B MUpPE TIpodeccuii u mpodeCCHOHAITBHBIX TPEANOYTCHHH, C
y4€TOM yYCTOWYHMBBIX MMO3HABATEIHHBIX MHTEPECOB, a TaK)Ke€ HAa OCHOBE (DOPMHUPOBAHUS YBAKHUTEIHLHOTO OTHOIIEHUS K TPYIY,
Pa3BUTHS OIbBITA YYACTHUS B COLMATBHO 3HAUUMOM TPY/IE;



3) popMHpOBaHHE OCO3HAHHOTO, YBaXHTEIBHOTO M JOOPOXKEIATSIHLHOIO OTHOIICHHS K JIPYroMy 4eJIOBEKY, €ro MHEHHUIO,
MUPOBO33PEHUIO, KYJIbTYPE, SA3BIKY, BEPE, TPAXKIAHCKON MO3ULMU, K UCTOPUH, KYJIbTYypE, PEIIUTUH, TPAAUIUSAM; TOTOBHOCTH U
CIIOCOOHOCTH BECTH IUAJIOT C APYTUMH JIIOJBMH U IOCTUTAaTh B HEM B3aUMOIIOHUMAHUS;

4) 0OCBOCHHE COIMAJIBHBIX HOPM, MPABUJI MOBEACHUS, poJicii B GOpPM COIMATIBLHON KHM3HH B TPYIIAaX M COOOINECTBAX, BKIHOYAS
B3pOCJIbIE U COILMANbHBIE COOOIIECTBAa; y4acTHE B UIKOJBHOM CaMOYIPaBICHUM W OOIIECTBEHHOW KH3HU B Ipenenax
BO3PACTHBIX KOMITETEHIINM;

5) pa3BuTHE MOPAIBLHOTO CO3HAHUS W KOMIIETEHTHOCTH B PEUICHHHM MOPATBHBIX MPOOJIEM Ha OCHOBE JIMYHOCTHOTO BBHIOOpA,
dbopMUpOBaHHE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO IIOBEACHMS, OCO3HAHHOTO M OTBETCTBEHHOTO OTHOIICHHS K
COOCTBEHHBIM IMOCTYITKAM;

6) popmMupoBaHNE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHUH U COTPYIHUYECTBE CO CBEPCTHUKAMH, IETHMH CTApIIECTO M
MJIQJIIIETO BO3pacTa, B3pOCIBIMU B Mpouecce o0pa3oBaTeIbHOM, OOIIECTBEHHO MOJE3HOM, Y4YeOHO-HCCIIEN0BATENbCKOM,
TBOPYECKOW U IPYTUX BUIOB JIESITEIBHOCTH;

7) yMeHue SICHO, TOYHO, I'PAaMOTHO HW3JlaraTh CBOM MBICIM B YCTHOM M NMUCBMEHHOW peYM, MOHMMATh CMBICI MOCTaBICHHOM
3a/1a4M, BBICTPAUBATh apPIyMEHTALIMIO, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI;

8) nmepBOHAYAIbHOE MPEJICTABIIEHUE O MAaTEMaTUYECKON Hayke Kak cepe demoBeYeCcKOi nesTeIbHOCTH, 00 3Tamax ee pa3BUTHS,
0 €€ 3HaYMMOCTH [IJIS1 Pa3BUTHUS IUBUJIN3ALINY;

9) KPUTUYHOCTH MBIIIUICHHS, YMEHUE PACIIO3HABATDH JIOTUYECKA HEKOPPEKTHBIE BBICKA3bIBAHMUS, OTIMYATh TUIIOTE3Y OT (haKTa;

10) kpeaTUBHOCTb MBIIIJICHUS, UHUIIMATUBA, HAXOYMBOCTh, aKTUBHOCTh MPHU PEIICHUN apu(PMETHUECKUX 3a/1a4;

11) ymeHre KOHTPOIMPOBATH MPOLIECC U PE3YJIHTAT YUEOHONM MaTeMaTUYECKON AESTENbHOCTH;

12) bopMupoBanue cioCOOHOCTU K IMOIIMOHATILHOMY BOCIIPHUSITHIO MAaTEMAaTHUYECKUX 0OBEKTOB, 3a/1a4, PEIICHUMN, PacCyKICHU;
13) hopmupoBaHKE IEHHOCTH 30POBOrO U OE30MMaCHOTO 00pa3a KU3HU;

14) oco3HaHMe 3HAYCHUS CEMbH B JKM3HHM YEJIOBEKAa M OOIIECTBA, MPHUHATUE LEHHOCTH CEMEHHOW KHM3HH, YBOKUTEIHLHOC U
3a00TJIMBOE OTHOILIEHHE K YJIEHAM CBOEH CEMbH Yepe3 yJacTHE BO BHEKIIACCHOM paboTe;

15) pa3BuTHE ICTETUYECKOTO CO3HAHUS, TBOPYECKOW JESITEIBHOCTH 3CTETHUECKOTO XapaKTepa 4Yepe3 BBITIOJTHEHUE TBOPYECKUX
pabor

MeTanpeaMeTHbIe pe3yJbTATHI OCBOCHUSI 00Pa30BaTeJIbHOM IPOTPAMMBI:

1) yMeHHE CaMOCTOSITEILHO ONPECIIATh IEIM CBOCr0 00yUYCHHS, CTaBUTh U (hOPMYJTUPOBATh s ceOs HOBBIC 3a/1a4M B yuéoOe u
MO3HABATENIbHON JIEATEIbHOCTH, PA3BUBATh MOTUBBI U HHTEPECHI CBOEH MMO3HABATEILHON JEATEIbHOCTH;

2) yMCHHE CaMOCTOSITEJIbHO IUTAHUPOBATh IYTH JIOCTHIKCHHS II€JCH, B TOM 4YHCIE ajbTePHATHBHBIC, OCO3HAHHO
BBIOMpAaTh HanOoiiee 3 (PEeKTUBHBIE CIOCOOBI PEIICHNS YUEOHBIX U TTO3HABATEILHBIX 33]1a4;

3) yMEHHE COOTHOCUTH CBOM JCHCTBUS C IUIAHUPYEMBIMH PE3yJIbTaTaMU, OCYIIECTBIIATH KOHTPOJb CBOCH ICSITEIBHOCTH B
MpoIecce JOCTUKEHHUSI pe3ysibTaTa, OMPENeNaTh CIOCOObl JEWCTBUN B paMKax MPEJIOKECHHBIX YCJIOBUH U TpeOOBaHUM,
KOPPEKTUPOBATh CBOU JACHUCTBUS B COOTBETCTBUU C U3MEHSIIOLIECUCS CUTyallue;



4) yMeHH€e OLIEHUBATh MPaBUJILHOCTD BBIMOJHEHUS YUYEOHOU 3a7aul, €€ OOBEKTUBHYIO TPYJIHOCTh U COOCTBEHHBIE BOZMOXHOCTH
€€ pelIeHHUS;

5) BiajicHHe OCHOBAMHU CAMOKOHTPOJISI, CAMOOIICHKH, IPUHSATHUS PCIICHUIA M OCYIIECTBICHUSI OCO3HAHHOTO BhIOOpa B YUCOHOM U
NO3HABATEIBbHOMN AEATEIBbHOCTH;

6) yMeHHE OmpenensiTh MOHSATHS, CO3JaBaTh OOOOIICHHS, yCTaHABIMBATH AHAIOTUH, KJIACCU(PHUIIMPOBATH, CAMOCTOSTEIBHO
BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIACCU(PUKALIMY, YCTAaHABINBATh MPUUUHHO-CIICICTBEHHBIEC CBS3H, CTPOUTH JIOTUYECKOE
paccykJIeHHue, yMO3aKIoueHue (MHAYKTHBHOE, JEAYKTUBHOE U M0 aHAJIOTUH) U JIeJaTh BBIBOJBI;

7) yMeHue cozaaBaTh, MPUMEHSATh W MPeoOpa3OBHIBATh 3HAKHM W CHMBOJBI, MOJEIM M CXEMbl JUJISl PEIICHUs YYEOHBIX U
MTO3HABATEJIbHBIX 33/1a4;

8) CMEBICIIOBOE YTEHHE;

9) yMeHHE OpraHM30BBIBATh y4EOHOE COTPYJHHYECTBO U COBMECTHYIO JICATEIBHOCTD C YUUTEJIEM U CBEPCTHUKAMH, paboTaTh
VMHAVBUAYAIbHO U B TPYIIE:HAXOIUThH OOLIee pelIeHNe U pa3peliaTh KOHQIMKTH HA OCHOBE COTJIACOBAHUS MO3UIMN U yuéTa
UHTEPECOB; (POPMYIUPOBATH, APTYMEHTUPOBATH U OTCTAUBaTh CBOE MHEHHUE;

10) ymMeHHE OCO3HAHHO HCIOJIB30BaTh PEUYCBBIC CPEJCTBA B COOTBETCTBUM C 3a/laueii KOMMYHUKAIIMU JJISi BBIPAXKCHUSI CBOMX
YyBCTB, MBICJIEN U MOTPeOHOCTEN; TUIAHUPOBAHUS U PETYIIALIMUA CBOEH AESITENbHOCTU; BJAJE€HHUE YCTHOW M NMHUCbMEHHOM peublo,
MOHOJIOTHYECKOW KOHTEKCTHOU PEYbIO;

11) popMupoBaHue 1 pa3BUTHE KOMIETEHTHOCTH B 00JIACTH MCIIOIB30BaHUS HH()OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA
(manee UKT— koMnereHnn);

12) nepBoHauaabHOE MpEACTaBICHUE 00 UAESIX U METOAAX MAaTEMATUKHU KaK 00 YHUBEPCATIbLHOM SI3bIKE HAYKH U TEXHUKH;

13) pa3BuTHE CIOCOOHOCTH BUAETh MATEMAaTHUECKYIO 3a/1a4y B IPYTUX IUCLHUIUIMHAX, B OKPYKaIOLIEH )KU3HU;

14) ymeHue HaxoIWTh B PA3JIMYHBIX MCTOYHUKAX HHPOpPMALKIO, HEOOXOIUMYIO NIl PEIICHUs MaTeMaTU4YeCKUX MpoOJeM, U
MPEJCTABIATh €€ B MOHATHOM (hopMe; MPUHUMATH PEIICHUE B YCIOBUAX HEMOJIHOW W M30BITOYHOW, TOUHOW M BEPOSITHOCTHOM
uH(popmanuu;

15) ymeHue MoOHMMATh M HMCIOJB30BAaTh MATEMaTUYECKUE CPEACTBA HATISAHOCTA (PUCYHKH, UYEPTEXKH, CXEMbl U Jp.) AJIA
WJUTFOCTPALIMH, NHTEPIPETALNH, apTYMEHTALNN;

16) ymeHue BbIABUTaTh TUIIOTE3bI IPU PEIICHUH YUeOHBIX 3a]]a4 U TOHUMAaHUsI HEOOXOJUMOCTH UX MPOBEPKU;

17) nmoHMMaHHMe CYIIHOCTHM QJITOPUTMHYECKHX NPEANACAHUM W yYMEHHS [EWCTBOBATbH B COOTBETCTBHM C NPEIJIOKEHHBIM
AITOPUTMOM;

18) yMeHue camMOCTOSITEIbHO CTaBUTh LEJIH, BHIOMpATh M CO3/1aBaTh AJITOPUTMBI ISl PEHICHUS Y4YEOHBIX MaTeMaTHYECKUX
npo0Jem;

19) cnocoOHOCTH TMUIAaHUPOBATH M OCYIIECTBISATH JEATEIbHOCTh, HAMPABICHHYIO Ha pELIEHUE 3a/lady HUCCIEeI0BATEIbCKOIO
XapakTepa

IIpeaMeTHbIe pe3yabTaThl 0CBOEHHS 00Pa30BaTEIbHONH IPOrPAMMBbI:



1) ymenue paboTaTh ¢ MaTeMaTHYE€CKUM TEKCTOM (CTPYKTYpHpPOBAaHME, U3BJICUEHHE HEOOX0aMMOW HHGOpPMAaIlUHh), TOYHO U
IPaMOTHO BbIPa)XaThb CBOM MBICIM B YCTHOM U MUCHBMEHHOM pe4H, MPUMEHSST MAaTEeMaTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIHKY,
UCIIOJIb30BaTh PA3jMYHbIC SI3BIKM MATEMATUKHU (CIOBECHBIM, CHUMBOJIMYECKHM, TpapuyecKkuil), pa3BUTHE CIIOCOOHOCTHU
000CHOBBIBATh CYXKIEHUS, IPOBOJAUTH KJIacCU(UKAIIHIO;
2)BmaneHre 0a30BBIM TOHSATHUHHBIM amnmapaToM: HMETh TMPEACTaBICHUE O 4YHucie, Apodw, MporeHTax, (OPMHUPOBAHUE
MPEJCTABICHUM O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHUPE U PA3IMYHBIX COCO0aX UX U3YUYCHUS;
3) yMeHHE BBIMOJIHATH apu(dMETHUCCKHE TPeoOpa30BaHus PallMOHATBHBIX BBIPAKCHHUM, TPUMEHITh UX JJIS PEIICHUS YIeOHBIX
MaTeMaTUYECKHX 3a]1ay;
4) mpaBWIBHO YMOTPEOJATh TEPMUHBI, CBSI3aHHBIC C PA3IMYHBIMU BUIAMH YHCEN U CIHOCOOAMM WX 3alHUCH: IIefioe, ApoOHOe,
mepexoj; OT OAHOW (HOPMBI 3aMHMCH K APYrod (Hampumep, MPOIEHTHI B BUIE NECATUYHON IPOOH; BBIICICHUE IICJION YacThu U3
HEIPaBUJIBLHOM Ipo0Ou); pelaTh TpU OCHOBHBIE 33J]a4M Ha IpoOu;
5) cpaBHMBaTh 4YuCIa, YNOPSAO0YMBATH HAOOPHI YHCEI, IIOHUMATh CBSA3b OTHOIICHUN «OOJIBIIIE», «MEHBIIE» C PACHOIOKEHHUEM
TOYEK Ha KOOPJUHATHOM MPAMOM; HAXOJIUTh CpeHee apu(PMETHUECKOE HECKOJIBKIX YUCENT,;
6) BIIaJeTh HABBIKAMH BBIUUCIEHUSA MO (HOpMyJaM, 3HaThb OCHOBHBIC €AMHUIIBI U3MEPEHUS U YMETh MEPEUTH OT OJHUX EIUHUIL
M3MEPEHHUs K IPYTUM B COOTBETCTBUHU C YCIOBUSIMU 3371a4H;
7) HaXOJIUTh YUCIIOBbIC 3HAYEHUS OYKBEHHBIX BBIPAXKCHUMN;
8) yMeHHE MPUMEHSTh U3y4eHHBIE TIOHSITHS, PE3YyIbTaThl U METOBI IIPU PEIICHUHN 3a/1a4d U3 Pa3INIHBIX Pa3AeiioB Kypca.
B pe3ynomame uzyuenusn anzedpvt yueHUK 00J1)4CeH

3HATH/MIOHUMATDH*
CYILIECTBO MOHATHS MAaTEMATUYECKOTO JOKA3aTeIbCTBA; MPUMEPHI TOKA3ATEIbCTB;
CYILIECTBO MOHSTHUS AITOPUTMA; IPUMEPHI AITOPUTMOB;
KaK HCIIONB3YIOTCA MaTeMaTHdeckue (QOopMyIbl, ypaBHEHHS M HEPABCHCTBA; MPUMEPHI WX TMPUMEHECHHS IS PCIICHUS
MaTeMaTHYECKUX W MPAKTUICCKUX 33714,
KaK MaTeMaTHYEeCKH OIpeACNICHHbIE (PYHKIIMM MOTYT ONUCHIBAaTh peajbHbIE€ 3aBUCUMOCTH; TMPUBOIAUTH TMPUMEPHI TAKOTO
OTIMICaHMUS;
KaK OTPEOHOCTH MPAKTUKU MIPUBEIN MAaTEMAaTHYECKYIO HAyKy K HEOOXOIUMOCTH PACIIUPEHUS TTOHSATHS YHCIIA;
BEPOSTHOCTHBIA XapaKTep MHOTHUX 3aKOHOMEPHOCTEH OKpYKaloIlero Mupa; MPUMEpPbl CTATUCTUUYECKUX 3aKOHOMEPHOCTEH H
BBIBOJIOB;
CMBICIT WJeaU3allii, MO3BOJISIONICH peraTh 3a7aud PealbHOU JEHCTBUTEILHOCTH MAaTEMAaTHYECKUMU METOJAMH, MPUMEPHI
OIMOOK, BO3HUKAIOIIUX MPU UACATA3AIIH.

Iomumo ykasauHvlx 6 OaHHOM pazoene 3HAHUU, 8 MpPebo8aHUs K YPOGHIO NOO20MOBKU GKIIOUAIOMCA MAKHCEe 3HAHUS,
Heobxoo0umvle 015 0C80EHUS NEPEYUCTIeHHbIX HUCE YMEHU.



AJI'EBPA

yMeTh
BBINOJIHATh apU(PMeTUUECKUEe NEHCTBUS, COUETasi YCTHHIE U NMHUCbMEHHBIE MPUEMBI, IPUMEHEHUE BBIUMCIUTEIbHBIX YCTPOUCTB;
HaXOJUThb 3HAYEHUS CTEIICHU C HATypaJIbHBIM I10KA3aTEJIEM; II0JIb30BATHCS OLICHKOM U MPUKUIKON ITPU NIPAKTUYECKUX pacyeTax;
MPOBOAMTH IO U3BECTHBIM (hOpPMYyJIaM U IIpaBHIaM peoOpa3oBaHusl OYKBEHHBIX BHIPAKEHUH;
BBIYMCIIATh 3HAUEHUS YHCIOBBIX U OYKBEHHBIX BBIPAXKEHHH, OCYILIECTBIISASI HEOOXOUMBbIE OJCTAHOBKH U ITPE0oOpa30BaHMUS;
HCIO0JIb30BAaTh MPUOOPETEHHbIC 3HAHUS U YMEHHUS B IPAKTHYECKOM AeTeJIbHOCTH U MOBCEIHEBHOM KM3HU IS
OPAKTHUYECKUX pacuyeToB MO (opMynaM, HCIONb3YysSd MpPH HEOOXOAMMOCTH CIpPAaBOYHBIE MaTepuaibl U MIpOCTeHime
BBIYMCIIMTEIIBHBIE YCTPOKCTBA;
OYHKIIUU U T PAOUKHU

yMeTh
OTIpeEIATh 3HaUeHHE (PYHKIMHU 10 3HAYEHUIO apryMEHTa IPU Pa3IMYHbIX crioco0ax 3a1anus QyHKIUY;
CTPOUTH IPAPUKU U3yUYEHHBIX (QYHKIIHII;
ONHUCHIBaTh MO TpaQuKy U 6 nmpocmeuwux cayuasx no @opmyne TOBEACHUE W CBOMCTBA (DYHKUMH, HaXOOUTh MO Tpapuky
GyHKIUM HaUOOJIbIINE U HAUMEHbBIIINE 3HAYCHMUS;
pelaTh ypaBHEHMs, IPOCTEUIIINE CUCTEMBI YPABHEHU;
HCIO0JIb30BAaTh NPHOOPETEHHbIC 3HAHUSA U YMEHUS B IPAKTHYECKOM AeATeTbHOCTH U IIOBCEIHEBHOM JKU3HHU JUIS:
OMMCAHUS C MOMOUIBIO (DYHKIMI pa3IMYHBIX 3aBUCUMOCTEM, IPEACTABICHUS UX rpa@UuecKu, HHTEpIpeTauuu rpaduKoB;
YPABHEHUS N HEPABEHCTBA

yMeTh
pemaTh NpOCTENIINE YPABHEHUSI U HEPABEHCTBA, U UX CUCIEMDbI;
COCTaBIIATh YPABHEHUS U HEpageHCcmaa N0 YCIOBUIO 3a/1a4u;
MCIIOJIb30BATh AJI MPUOIMKEHHOTO PEIICHNS] YPaBHEHUN U HEPABEHCTB rpaUUEeCKuil METOI;
M300pakaTh HA KOOPAMHATHOM MJIIOCKOCTH MHOKECTBA PEIICHUN MPOCTEUIINX YPABHEHUM U UX CUCTEM;
HCIO0JIb30BAaTh NPHOOPETEHHbIC 3HAHUSA U YMEHHUS B IPAKTHYECKOM AeATeJIbHOCTH U MOBCEIHEBHOM KM3HHU IS
IIOCTPOECHUS U UCCIEA0BAHUS IPOCTEUIINX MATEMATUYECKUX MOJIEIICH;
3JEMEHTBI KOMBUHATOPUKH, CTATUCTHUKH U TEOPUU BEPOATHOCTEM

yMeThb
pemaTh IPOCTEUIINE 3a/1a4H;
BBIUUCIISAThH B MPOCTEUIIUX CIydasiX BEPOSITHOCTH COOBITHI Ha OCHOBE MOJICYETA YHCIIA UCXO/I0B;
HCMO0JIb30BAaTh NPUOOPETEeHHbIE 3HAHUS U YMEHHUS B IPAKTHYECKOH AeAITeJIbHOCTH M NOBCEIHEBHOM KM3HH IS
aHaIM3a peaJibHbIX YMCIIOBBIX JAHHBIX, PEJCTABIECHHBIX B BUJIE JUArPaMM, IpaQUKOB;
aHanu3a uHGOpPMaIMU CTAaTUCTHYECKOTO XapakTepa.



@®opmMupyeMble YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA
JInuHocTHbIC Y'Y /]
1) oco3HaOT HEOOXOAMMOCTD U3YUYECHUS;
2) hopMupoBaHHE aJEKBATHOTO MOJIOKHUTEIFHOTO OTHOIIEHUS K IIKOJIE M K MPOIIecCy YUeOHOH NeATeIbHOCTH
Peryasrusubie YY /|
1) cmyaroT CBOM CITOCO0 ICHCTBUS C STAIOHOM;
2) cnu4aroT cnocod | pe3yibTaT CBOMX JEHCTBUM € 33JaHHBIM 3TAJIOHOM, OOHAPY>KUBAIOT OTKJIOHEHUS U OTIMYHS OT 3TAJIOHA;
3) BHOCAT KOPPEKTUBBI U JIONOJIHEHHSI B COCTABIICHHBIE IJIaHBbI;
4) BHOCAT KOPPEKTUBHI U JOMOJHEHUS B CIIOCOO CBOMX JEHUCTBUM B ClIydae PacXOKJCHHS HTajOHA, PEaIbHOrO JEUCTBUS U €T0
MPOIyKTa
5) BBIIEISIOT U OCO3HAIOT TO, YTO Y>K€ YCBOECHO M YTO €II€ MOAJIE)KUT YCBOCHUIO
6) OCO3HAIOT KAUYECTBO U YPOBEHb YCBOCHMUSI
7) OLIEHUBAIOT JOCTUTHYTBIA PE3yJIbTAT
8) ompenensoT N0CiIe10BaTeIbHOCTh IPOMEKYTOUHBIX LI€JIEH C yUeTOM KOHEYHOTO pe3yJibTaTa
9) cocTaBiAIOT IUIaH U MOCJEI0BATEIbHOCTD IEHCTBUI
10) npeaBOCXUILIaOT BpEMEHHbIE XapaKTEPUCTUKH pe3ylibTaTa (koraa Oyner pe3yibrar?)
11) npenBOCXUIIAIOT pe3ybTaT U YPOBEHb YCBOEHUS (Kakou Oyner pe3ynbrar?)
12) cTaBsat yueOHYI0 3a/1ayy Ha OCHOBE COOTHECEHHUS TOTO, UTO YK€ U3BECTHO U YCBOEHO, U TOT'0, YTO €I1I€ HE U3BECTHO
13) npuHUMAIOT MO3HABATENbHYIO LIETb, COXPAHSIOT €€ MPHU BBINOJIHEHUH YYE€OHBIX IEHCTBUMN, PEryJIUPYIOT BECh MPOILECC UX
BBINIOJIHEHHSI M YETKO BBINIOJHAIOT TPeOOBaHUS TO3HABATEIbHOM 33/1a4u
14) camocToATENEHO (POPMUPYIOT O3HABATEIBHYIO LIEb U CTPOSIT ACUCTBUS B COOTBETCTBUU C HEM
ITo3naBaTeabHbie YY J{
1) ymeroT BEIOMPATH CMBICIIOBBIE €JUHULIBI TEKCTA U YCTAHABIMBATH OTHOILICHUS MEKy HUMU
2) CO3/Ial0T CTPYKTYPY B3aMMOCBSI3€H CMBICIIOBBIX €IMHUIL TEKCTA
3) BBIIETSAIOT KOJIMYECTBEHHbBIE XapaKTEPUCTUKU OOBEKTOB, 33JAHHBIX CJIOBAMU
4) BOCCTaHABIMBAIOT MPEIMETHYIO CHUTYallMIO, OMMCAHHYIO B 3ajade, ImyTeM IepedopMyIMpoBaHUs, YIPOILIEHHOIO Mepeckas3a
TEKCTa, C BBIJICJIEHUEM TOJIBKO CYIIIECTBEHHOM JJIsl peLIeHHs 3a1a4i HHPOPMAIIH
5) BBIIEISAIOT OOOOIICHHBIN CMBICT U (POPMaJIbHYIO CTPYKTYPY 3aJauu
6) yMEIOT 3aMEHATh TEPMUHBI ONPEIEICHUIMU
7) yMEIOT BBIBOAUTH CJIECTBUS U3 UMEIOLIUXCS B YCIOBUU 3a/1a4yl JAHHBIX
8) BBIIEIAIOT (OPMAIBHYIO CTPYKTYPY 3a7a4u
9) BBIAENSIOT OOBEKTHI U MPOLECCHI C TOUKHU 3PEHUS LIEJI0ro U yacTel



10) aHanu3upyrOT yCa0BUS U TPEOOBaHUS 3aa4n
11) BeIOMparoT BUJ rpaduueckoi MOJIEIH, aJIEKBATHOM BBIJEIIEHHBIM CMBICIIOBBIM €JUHUILIAM
12) BBIOMpAOT 3HAKOBO-CUMBOJIMYECKUE CPEACTBA JIJIs [IOCTPOEHUS MOJENIN
13) BbIpa)kar0T CMBICII CUTYallMU Pa3InYHBIMU CPEICTBAMU (PUCYHKH, CUMBOJIbI, CXEMBI, 3HAKH )
14) BeIpaxkaroT CTPYKTYpY 3a7a4M pa3HbIMU CPEACTBAMU
15) BBINOJHSAIOT ONepaluy co 3HaKaMy U CUMBOJIaMHU
16) BBIOMPAIOT, COTIOCTABIISIIOT K 0OOCHOBBIBAIOT CIIOCOOBI PEIICHUS 3a]aun
17) mpoBoOaAT aHAK3 CITOCOOOB PEIICHHUS 3aJa4H C TOYKU 3PEHUS UX PALIMOHAIBHOCTH U SKOHOMHYHOCTH
18) ymeroT BbIOMpaTh 0000IIEHHBIE CTPATErUH PELICHUS 3aJa4H
19) BeIICTAIOT B POPMYTUPYIOT TTO3HABATEIHHYIO 1€
20) ocyIIeCTBISIOT MOUCK U BbIJIENIEHUE HEO0X0AUMOM HHGOpMaIIUU
21) npuMeHsI0T METO bl HH()OPMALIMOHHOTO MTOUCKA, B TOM YHCJE C TOMOUIbI0 KOMIIBIOTEPHBIX CPEACTB
KommynukaTuBubie YY /|
1) oOmraroTcs 1 B3aUMOJICHCTBYIOT € TAPTHEPAMU 110 COBMECTHOM JIEATEIbHOCTH WM OOMEHY MH(pOpMaluu
a) YMEIOT CIIyIIaTh U CIBIILIATE APYT Apyra
0) ¢ 1O0CTAaTOYHOMN MOJHOTOM U TOUHOCTHIO BHIPAXKAIOT CBOM MBICIH B COOTBETCTBUH C 33Jja4aMU U YCIOBUSIMHU KOMMYHUKAIIUU
B) a/IEKBATHO UCHOJIB3YIOT pEUYEBbIE CPEICTBA AJIs JUCKYCCUU U apTyMEHTAILlUU CBOEH MO3UIUU
I') YMEIOT MPEACTABIATh KOHKPETHOE COAEpKaHue U cOO0UIaTh €ro B MMCbMEHHOM U YCTHOM (hopme
1) IHTEPECYIOTCS YY>KUM MHEHHEM M BBICKa3bIBaIOT CBOE
€) BCTYNAaroT B AUAJIOT, YYaCTBYIOT B KOJUIEKTUBHOM OOCYXJIE€HUH MPOOJIeM, ydaTcsl BIaJAETh MOHOJOTHYECKOW U TUAIOTUYECKON
(dbopmamu peur B COOTBETCTBUH C IPaMMAaTUYECKUMU U CHHTAKCHYECKUMHU HOPMaMH POJIHOTO SI3bIKa
2) y4arcsi IeCTBOBATh C YYETOM IMO3UIIMH IPYTOTro U COIIACOBBIBATH CBOU JIEHCTBHUS
a)[IOHUMAIOT BO3MOXHOCTh PA3JIMYHBIX TOUEK 3PEHMS], HE COBIAJAIOIINX C COOCTBEHHOMN
0) NPOSIBISIOT TOTOBHOCTh K 00CY X ACHHUIO PA3IMYHbIX TOUEK 3pEHUS U BbIPAOOTKE 00111ei (IpynnoBOil) MO3ULIUH
B) y4aTcsl yCTaHaBJIMBATh U CPABHUBATH pa3Hble TOUKH 3pPEHHUS, IPEXKIE YeM PUHUMATh PELUICHUE U JIeIaTh BEIOOD
I') y4aTcsi apryMEHTHPOBATh CBOIO TOUKY 3PEHMSI, CIOPUTH, OTCTAUBATh MO3ULIUIO HEBPAXKIEOHBIM AJIs1 ONIIIOHEHTOB 00pa3oM
3) yuyaTcsi OpraHM30BbIBaTh U IJIAHUPOBATh Y4EOHOE COTPYAHUUYECTBO C YUUTEIEM U CBEPCTHUKAMHU
a) ONPEIESIIOT LIeNU U (PYHKIIMH yYaCTHUKOB, CIIOCOOBI B3aUMOIEHCTBUS
0) MIaHUPYIOT O0IIHE CTIOCOOBI PAOOTHI
B) OOMEHHMBAIOTCS 3HAHUSIMU MEX]y WICHAMU IPYNIIbI A1 OPUHATHSA 3 (HEKTUBHBIX COBMECTHBIX PEIICHUN
') yMeIoT (WM pa3BUBAIOT CIOCOOHOCTH) OpaTh Ha ce0sl MHUIIMATUBY B OpTraHU3AllM COBMECTHOTO JIEHCTBHUS
1) YMEIOT (MJIM pa3BUBAIOT CLIOCOOHOCTH) C TOMOILBIO BOPOCOB 100BIBATh HEIOCTAIOIIYIO HH(OPMAIUIO



€) yJarcs paspemath KOH(QIUKTHI — BBISBISATh, HASHTU(GUIUPOBATH TPOOIEMBI, UCKATh U OLEHUBATH AJIbTEPHATHUBHBIE CIIOCOOBI
paspenieHus KOH(QIUKTa, IPUHUMATh PEIIEHUE U PEaTn30BbIBATh €ro

K) yyaTcs ynpaBiiaTh IOBEJCHHEM apTHepa — yOeK1aTh €ro, KOHTPOJIMPOBATh U OLIEHUBATh €T0 ACHCTBUS

4) paboTaroT B TpyIIIie

a) YCTaHABIIMBAIOT paboyure OTHOIICHHUSI, ydaTcs 3p(EKTUBHO COTPYIHUYATH U CIIOCOOCTBOBATH MPOAYKTUBHOM KOOTEpaluu

0) pa3BUBAIOT yMEHHE UHTETPUPOBATHCS B TPYIIITY CBEPCTHUKOB M CTPOUTH MPOJYKTHBHOE B3aUMOJICHCTBUE CO CBEPCTHUKAMH U
B3pPOCIIBIMH

B) y4aTcsl epeBOAUTh KOHGIUKTHYIO CUTYallUIO B IOTHYECKUH IJIaH M pa3peliaTh ee Kak 3a/1ady 4epe3 aHaIu3 YCIOBUM

5) npuaepKUBAIOTCA MOPATBHO-ITHUECKUX U TICUXOJIOTUIECKUX MPUHIIMIIOB OOLICHUS U COTPYIHUYECTBA

a) TPOSBISIOT YBAaXUTEIHHOE OTHOIIEHHWE K MapTHEpaM, BHMUMAaHHE K JHMYHOCTH JAPYroro, aJeKBaTHOE MEXIMYHOCTHOE
BOCTIPUATHE

0) JEMOHCTPUPYIOT CIIOCOOHOCTh K SMIATHH, CTPEMJICHUE YCTaHABIUBATh JOBEPUTEIIbHBIE OTHOLLICHUS

B) MPOSIBJISII0 TOTOBHOCTh aJ€KBAaTHO pearupoBaTh Ha HYXAbl JPYTUX, OKa3blBaTh MOMOIIb M SMOLMOHAIBHYIO MOJICPKKY
napTHepam

6) peryaupyroT COOCTBEHHYIO I€ATEIbHOCTh IOCPEACTBOM PEUEBBIX AEUCTBUN

a) UCIOJIb3YIOT aJI€KBAaTHBIE A3BIKOBBIE CPEACTBA JJIsl OTOOPAKEHHUSI CBOMX UYBCTB, MBICIICH U MOOYXIEHUI

0) ONMCHIBAIOT COACPKAHHE COBEPIIAEMBbIX JEHCTBUI C LENbI0 OPUEHTUPOBKH MPEIMETHO-NPAKTUUYECKOW WM HHOMN
AeSITeIbHOCTH

Conep:xanue yueOHOro nmpeaMera ajaredpa 7 kiacca
OT60p conepxkaHusi OOy4YEHHUS OCYIIECTBISECTCS Ha OCHOBE CJICAYIOMIMX IUIAKTUYECKUX MPUHIIUIIOB: CHUCTEMAaTHU3allUs
3HaHUMN; COOTBETCTBUE 0053aTEILHOMY MUHUMYMY COJIEp>KaHUsI 00pa30BaHMsl B OCHOBHOM IIIKOJIE; YCUJIEHHE OOLIEKYIbTYPHOM
HaIpaBJICHHOCTH MaTepuala; Yy4eT IICUXOJIOro-NeIarornyeckux OCOOCHHOCTEH, aKTyalbHBIX [JIsi BO3PACTHOTO MEPHOJA;
CO3/IaHUE€ YCJIOBUU JIJIsl TOHUMAHUS U OCO3HAHUSI BOCIIPUHUMAEMOT0 MaTepuara.

Kou- KoJu-Bo
Tema BO | KOHTPOJIbHBIX DJIeMEHTBI CO/IePKAHUSA
4acoB padot
[ToBTOpEHME 3
Inasa 1. 21 5 HucmoBble BbIpaXEHUs, BBIpAXEHUs C nepeMeHHbMU. [Ipocrenue
npeoOpa3oBaHus BHIPAKECHUN. YpaBHEHHE, KOpeHb ypaBHEeHUs. JIuHeilHoe
Bripaxenusi. YpPaBHEHHUE C OJIHOW IEPEMEHHOW. PelieHne TEeKCTOBBIX 3aJa4 METOJ0M CO-




ToxxknecTBa.
YpaBHeHus.

CTaBJICHUS ypaBHEHUN. CTaTUCTUYECKUE XAPAKTEPUCTUKH.

OcHnosHas yenb — CUCTEMATU3UPOBATh U OOOOIIUTH CBEACHUS O
npeo0pa3oBaHusAX aareOpanvyecKux BBIPAKEHUM W PEIICHUH YPaBHEHUH C
OJIHOW NEPEMEHHOM.

[IepBas Tema Kypca 7 Ki1acca sIBISIETCS CBA3YIOIIUM 3BEHOM MEXIY KypCOM
MaTeMaTHKu 5—6 Ki1accoB W KypcoM anreOpel. B Heil 3akpemsiorcs
BBIUMCIUTENbHBIE HABBIKH, CUCTEMATH3UPYIOTCA U O0O0OIIAIOTCS CBEACHUSA O
peoOpa30BaHUIX BBIPAKEHUI U PEIICHUH YPABHEHU.

HaxoxxeHne 3HauYeHWiI YHCIOBBIX M OYKBEHHBIX BBIPDAKEHHHM J1aeT
BO3MOKHOCTb ITOBTOPUTH C yYAIIMMUCS IIPaBUJIA IEVCTBUN C PAlMOHAJIBHBIMU
qyclIaMU. Y MEHHUS BBIIOJHATh apu(METHUECKUE JIEHCTBUS C pallMOHAIbHBIMU
qlyCcllaMd  SIBJIIIOTCA  ONOPHBIMMU JUIsL Bcero Kypca anreOpel.  Cremyer
BBISICHUTH, HACKOJBKO IIPOYHO OBJAACIM MMHU Y4YallMecs, U B Clydae
HEOOXOJUMOCTH  OpPraHuW30BaTh IMOBTOPEHHME C  LENbI0  JIMKBUJALUHU
BBISIBJICHHBIX MPOOENoB. Pa3BUTHIO HABBIKOB BBHIYMCICHUH TOJKHO YAEISATHCS
CEpPbE3HOE BHHMAHME M B JAJbHEHINEM IPU H3YYEHUM IPYIHX TEM Kypca
anreops.l.

Bces3u ¢ paccmoTpeHrneM BOIPOCa O CPABHEHUM 3HAYEHUN BBIPAKEHHMN
pacCIIMpSIOTCS CBEACHUS O HEPABEHCTBAX: BBOJATCA 3HAKUM HEPABEHCTB,
JAETCA MOHATHE O IBOWHBIX HEPABEHCTBAX.

I[Ipu  paccmMoTpeHuu  mpeoOpa3oBaHUM  BbIpaXeHUH  (opmanbHO-
ONIEPATUBHBIC YMEHUS OCTAIOTCS HA TOM JK€ YPOBHE, yJalluecs IMOJHUMAIOTCS
Ha HOBYIO CTYIIEHb B OBJAJEHUU TeOpUEl. BBOIATCS MOHATUSA «TOXKAECTBEHHO
paBHBIE BBIPAKEHUSN», «TOXKIECTBO», «TOXKIECTBEHHOE MpeoOpa3oBaHue
BBIPQXKECHUID», COAEpP)KAHHE KOTOPBIX OYIET IOCTOSHHO pacKphIBaTbCsl U
yrayOnsThCA TPU M3YYCHHHM TMPEeoOpa3oBaHUM PA3NMMUHBIX anreOpandecKux
BbIpakeHui. [loguepkuBaeTcsi, YTO OCHOBY TOXIACCTBEHHBIX MPE0Opa3OBaAHMIA
COCTAaBJISIIOT CBOMCTBA JICUCTBUM HAJ YHCIIAMH.

YcunuBaercs poiab  TEOPETHUYECKMX CBEICHUM IIPU  PaCCMOTPEHUH
ypaBHeHuil. C 1enabpi0 00ecreyeHus: OCO3HAHHOIO BOCHPUSTHUS YYalIUMHUCS
QNTOPUTMOB PEUICHUS YPABHEHWM BBOIAUTCA BCIOMOTATENIbHOE ITOHSATHE
PaBHOCWJIBHOCTH  ypaBHEHUH, (DOPMYIUPYIOTCS M  Pa3bACHIIOTCA Ha
KOHKPETHBIX IIPUMEpax CBOMCTBA PAaBHOCHWIBHOCTH. JlaeTcs NOHSTHE




JIMHEWHOT0 YpaBHEHHUS M UCCIIEAYETCsl BOIPOC O YUCTE ero KopHel. B cucreme
yOpaXHEHUH 0c000€ BHUMAHUE YIEISETCS PElIeHHI0 YpaBHEHUM BHAA ax =
bripu paznuunbIX 3HaueHusx a U b. [IpomomkaeTcst pabota 1mo GoOpMHUPOBAHUIO
y YYalluxcsi YMEHHUS HKCMOJb30BaTh almapar ypaBHEHHM KakK CpPEICTBO IS
pelIeHUs] TEKCTOBBIX 3aJ1ady. YPOBEHb CI0KHOCTH 3aay 3/1eCh OCTAETCSI TAKUM
’Ke, Kak B 6 Kiracce.

N3ydenune TeMbl 3aBepIiiacTcsi 03HAKOMIICHUEM YYaIIUXCs C TPOCTEHIITMMU
CTATUCTUYCCKUMHU XaPAKTEPUCTHKAMU: CPETHUM apu(PMETHICCKUM, MOJIOH,
MEJUAHOW, Pa3MaxoM. YUYallUecs JI0JKHBI YMETh UCIIOJb30BATh ATU
XapaKTePUCTHUKU JJIsl aHAIM3a Psi/ia TAHHBIX B HECJIOKHBIX CUTYaIUsIX.

I'nasa 2.

DYyHKIUU

11

OyHkuus, obnacte omnpeaeneHus (yHkuuu. Beluucienue 3HavYeHUH
bynkuuu o gopmyne. I'pabuk bynkuuu. [Ipsmas mpornopuoHAIBHOCT U €€
rpaduk. JIuneitHas GyHKIUS U ee Tpaduk.

Ocnognass  yenb ~ —  O3HAKOMHUTh  y4YallUXCsl C  BaKHEMIIMMU
(YHKIIMOHAJIBHBIMU MOHATUSIMM M C TrpapuKkaMyd MOpPSMOW TMPOMOPLHO-
HaJbHOCTH U JTUHEHHON (PyHKIMU 0OIIEro BUA.

JlanHast Tema SBISETCA HAYaJIbHBIM JTAalloOM B  CHCTEMaTHYECKOU
(YHKIIMOHATBHON MOATOTOBKE yUalTUXcs. 3/1€Ch BBOJSITCS TaKUE TOHITHS, KaK
byHKIUSA, apryMeHT, o0JiacTh onpeneiacHus (yHKuuu, rpaduk (QyHKIUH.
QOyHKIMUSA TPaKTyeTCsl KaK 3aBUCHMOCTb OJHOW IIEPEMEHHOM OT JpPYroi.
VYuyanuecs mojiy4aroT nepBoe MpeACTaBlI€HUE O croco0ax 3aaHust PyHKIIHUHU.
B nanno# Teme HaumHaeTcs paboTa o GOPMUPOBAHUIO Y YUAITUXCS YMEHUIN
HaxoAuTh MO (opmysne 3HaueHHe (QYHKIUMU IO HU3BECTHOMY 3HAYCHUIO
apryMeHTa, BBINOJHATH Ty K€ 3aJady Mo rpaguky M pemarb 1o rpapuxy
oOpaTHyI0 3a7a4y.

OyHKIMOHANbHBIE TOHATUS TOJY4YalOT CBOK KOHKPETH3AlMI0 IpHU
U3yYCHUU JIMHEHHOW (YHKIMM ¥ €€ 4YacTHOro BUAa — MPAMOM Mpo-
HOPLUOHATFHOCTH. YMEHHS CTPOUTh M UWTaTh Tpadukd HTHUX (QYyHKIUN
IIMPOKO HCIONB3YIOTCS Kak B CaMOM Kypce aireOpbl, Tak M B Kypcax
reoMeTpun M (U3MKK. YdYamuecs IOJDKHBI TIOHMMAaTh, KaK BIMSAET 3HAK
koa(dduiieHTa Ha PACMOJOKEHHE B KOOPJAMHATHOM IUIOCKOCTU Trpaduka
¢ynkuun y = kx, rme u K # 0, kak 3aBucHT OT 3HadeHWiK ub B3ammHOe
pacroJiockeHue rpadukoB 1ByX GyHKImiA Buaay = Kx + b.




dopmupoBaHue Bcex (QYHKIMOHATBHBIX TMOHATHA W  BBIpaOOTKA
COOTBETCTBYIOIIMX HABHIKOB, a TaKXe H3YYCHHUE KOHKPETHBIX (DyHKIHiA
COMPOBOXKIIAIOTCS PACCMOTPEHUEM MTPUMEPOB PEATbHBIX 3aBUCUMOCTEH MEXTY
BEJIMYMHAMH, YTO CIIOCOOCTBYET YCHJICHHIO TNPUKIAIHON HAIPaBICHHOCTH
Kypca anreopsl.

I'naBa 3.

CreneHnn ¢
HATYPaJbHBIM
nmokKasarejiemM

11

CreneHb C HaTypaJbHbIM IIOKa3zaTreaeM M ee cBoicTBa. OHOUJIEH.
®dyHKMYA y = X%, y = X°1 ux rpaQuKy.

Ocnoenass yenb — BBIPAOOTaTb YMEHHUE BBITIONHATH JICHCTBUS HaJ
CTETICHSIMH C HATypaJIbHBIMH MMOKA3aTESIMHU.

B naHHOl Teme pmaercs oOmpene’eHHE CTENEHUW C HaTypalbHBIM I10-
KazareneM. B kypce maremaruku O Kjacca ydaluecsi yXe BCTPEYalIHUCh C
IpUMepaMH BO3BEICHMSI YMCEN B CTENIEHb. B CBSA3M C BHIUMCIEHUEM 3HAuY€HUMN
CTEeHH B 7 KJacce JaeTrcd MpeACTaBICHUE HAXOXACHUN 3HauY€HUMN
CTENEHH C TNOMOUIbIO KajlbKyJsiTOpa. PaccMarpuBaroTCsi CBONWCTBA CTENEHU
C HaTypalbHbIM IOKa3areneM. Ha mpumepe  noka3arenbcTBa  CBOMCTB
CTETICHH y4allrecs BIEPBhIE 3HAKOMSTCS C JOKA3aTeIbCTBAMH, MPOBOJAUMBIMHU
Ha anreOpanyeckoM wmartepuaine. CBOWCTBa CTENEHW C HaTypaIbHBIM
MoKa3aTeieM HaXONAT TPUMEHEHHWE TPH YMHOXKEHHHW OJHOUYICHOB U
BO3BEJICHUH OJTHOYJIEHOB B CTEINEHb. [Ipyn HaXOKAEHNN 3HAUEHUIN BBIPAKECHH,
COJIepKalINX CTEMeHH, 0cOo00€ BHHMMaHHWE ClieyeT OoOpaTHTh Ha MOPSIOK
JICUCTBUH.

Paccmorpenne GyHKIMi y = X2, y = X°N03BOJISET MPOJAODKHTE paboTy 1Mo
GbopMHpPOBAaHHIO YMEHHH CTpPOUTh M uuTarth rpaduku GyHKIUE. BaxHo
0OpaTUTh BHUMAaHHUE YYalIMXCH Ha O0COOEHHOCTH Tpaduka QYHKIUH y = X2
rpaduk TPOXOAUT uepe3 Hadajo KOOpAWHAT, ocb OysBISETCS €ro OChIO
CUMMETPUH, TpapuK PACIONOKEH B BEPXHEN MOTYIIOCKOCTH.

VMmenue ctpouth rpaduku QyHKIME y = XM y = X°HCIOJIB3YyeTCs IJIs
O3HAKOMJICHHS yYaIIMXCs C rpaMuecKUM CIIOCOOOM pellIeHHs YpaBHEHUH.

I'naBa 4.

MHuoro4wieHbl

17

MHoro4jieH. CJ'IO)KeHI/Ie, BBIYUTAHUC W  YMHOXCHHC MHOI'OYJICHOB.
Pa3noxeHre MHOrO4IeHOB Ha MHOKHUTEJIH.

OcHosnas yeib — BBIpa6OTaTB YMCHHC BBITIOJHATH CIIOKCHHUC, BBIYUTAHUC,
YMHOXXCHHEC MHOTOYJICHOB M PA3JIOKCHHUC MHOTOYJICHOB HA MHOYKHTCIIN.




Jlannast TemMa urpaetr QyHIaMeHTalIbHYIO pojib B (HOPMUPOBAHUU YMEHUS
BBITIOJIHATh TOXKIECTBEHHBIE MPeoOpa3oBaHUs aIreOpanyecKuX BBIPAKECHUH.
dopmupyembie 37ech (HOPMaTbHO-ONIEPATUBHBIE YMEHHUS SIBIISIOTCSI OTIOPHBIMU
MIPU U3YYEHUU JACHCTBUM C pAlIMOHAIBHBIMHU APOOSIMU, KOPHSIMHU, CTEIICHIMU C
palMOHAJIBHBIMU MTOKA3ATEISIMH.

N3yyeHne TemMbl HA4YMHAETCS C BBEJACHHUS MOHATHM MHOTOYJICHA,
CTaHJAPTHOTO BHUJAa MHOTOWIEHa, CTENEHH MHoroujleHa. OCHOBHOE MECTO B
3TOM TEME 3aHUMAIOT AJITOPUTMBI JECUCTBUM C MHOTOWICHAMHU — CIIOXKECHHUE,
BBIUUTAHUE W YMHOXKECHHE. Y4Yalluecs AOJDKHBI IOHUMATh, 4YTO CYMMY,
Pa3HOCTh, MPOU3BEICHUE MHOTOWICHOB BCErJIa MOYKHO IPEACTABUTH B BUIE
MHOrowieHa. JIeMCTBUSL CIOKEHUs, BBIYUTAHUSA U YMHOKEHUSI MHOTOYJICHOB
BBICTYIAIOT KaK COCTABHOM KOMIIOHEHT B 3aJIaHUAX Ha MPeoOpa30BaHUs 1IEIIbIX
BbIpakeHuid. [loaToMy HelenecooOpa3HO MEPEeXoJUTh K KOMOWHHUPOBAHHBIM
3aJJaHUSIM TIPEKJIE, YEM YCBOCHBI OCHOBHBIE aJITOPUTMBL.

Cepbe3HOEe BHUMAaHUE B 3TOW TEME YJIENAETCS PA3JIOKEHUI0 MHOTOUYJIEHOB
HAa MHOXXHUTEJM C MOMOIIBIO BBIHECEHHS 32 CKOOKMU OOIIEr0 MHOMHUTENS U C
MOMOIBI0  TpynnupoBKU. COOTBETCTBYIOIIME NPEOOpa3OBaHUS HAXOMST
HIMPOKOE MPUMEHEHUE KaK B Kypce 7 Kilacca, Tak M B MOCIEAYIOIIUX Kypcax,
0COOEHHO B JIEUCTBUSIX C PALIMOHAIBHBIMU APOOSMHU.

B nmanHoM TeMe ywamuecss BCTPEUYAKOTCS C MPUMEPAMH HCIOJIb30BAHUS
paccMaTpuBaeMbIX MPEOoOpa30BaHUM MPU PEIICHUU Pa3HOOOpa3HBIX 3ajad, B
YAaCTHOCTH MPHU PEUICHUH YPABHEHHI. DTO MO3BOJISIET B XOJAE U3YUYCHUS TEMBI
POJIOIKUTE pabOTy MO (OPMUPOBAHUIO YMEHHUS pelllaTh YpaBHEHUS, a TaAK¥Ke
pelars 3aJadd METOJOM COCTAaBJICHUS YpaBHEHUU. B uunciio ynpaxsHeHuin
BKJIFOUAIOTCS] HECJIOKHBIE 33JIaHUS HA JI0KA3aTEJIbCTBO TOXKIECTBA.

I'naBa 5.

Dopmy.JIbl
COKpalEeHHOI'0
YMHOKEHUA

18

®opmyisl (a + b)? = a? £ 2ab + b?, (a £b)3=a® + 3a?h + 3ab® £ b3 (a £ h)
(a*> + ab + b?) = ¢ +b3. TIpumenenne GopMyI COKPAIECHHOTO YMHOKCHHS B
peoOpa30BaHUSIX BBIPAKCHUM.

OcnosHasi  yenb —  BHIPAO0OTaTh YMCHHE TMPUMCHSTH  (POPMYIIBI
COKpAIIIECHHOIO0 yMHOXCHHS B MPeoOpa3oBaHMSIX IIENBIX BBIPAKCHUH B
MHOTOYJICHBI M B Pa3JI0KEHUH MHOTOUYJICHOB HA MHOXKHTEIIH.

B nanHoil Teme mpogoipkaercs pabota mo (GOPMHPOBAHUIO Y YHAIIMXCS
YMEHHSI BBINOJIHATH TOXKJICCTBEHHBIC IMPEOOPAa30BaHMS IEIBIX BBIPAKCHHI.




OCHOBHOE BHMMAaHUE B TeMe yaensercs popmynam (a - b) (a + b) = a? - b? (a
+ b)2 = 4> £ 2ab + b% VYyammecs 0mKHBI 3HATH 3T (QOPMYJILl U
COOTBETCTBYIOIME CIIOBECHBIE (DOPMYIMPOBKH, YMETh HPHMEHATh HMX KaK
«cJIeBa HAIPaBoy», TaK U «CIIPaBa HAJIEBOY.

Hapsiy ¢ ykazaHHBIMH paccMaTpUBAIOTCs Takxke GpopMyinsl (a + b)® = o+
3a?h + 3ab?> £ b3, a® + b = (a £ b) (@®> + ab + b?). OxgnHako oHM HaxomsAT
MeHbIllee NTPUMEHEHHE B Kypce, MO3TOMY He clefyeT WM3JIUIIHE yBIEKaThCs
BBINOJHEHNEM yIPaKHEHHH Ha MX UCIIONb30BaHHE.

B 3aKJII04MTENBHON YaCTH TEMbI PACCMATPUBAETCS TPUMEHEHHE PA3IMUHBIX
IPUEMOB PA3JIOKEHHs MHOTOUJIEHOB Ha MHOKHTEIH, a TAK)Ke HCIOIb30BaHUE
IpeoOpa3oBaHMil LIEIbIX BRIPAXKEHHUI U1 PENICHUS IMMPOKOTro Kpyra 3ajad.

I'naBa 6.

CucremMmsl
JMHENHBIX
YPaBHEHHMH

14

Cucrema ypaBHeHUH. PelieHue cucTembl ABYX JIMHEHMHBIX YPAaBHEHUU C
JIBYMSI TIEPEMEHHBIMM M €TI0 T'€OMETpHUYECKas HHTeplperauus. Pernienue
TEKCTOBBIX 3371a4 METOJIOM COCTABJICHUSI CUCTEM YPAaBHEHMUM.

Ocnoénas yenp — O3HAKOMMTD YYalllUXCSl CO CIOCOOOM PEIIEHUsI CUCTEM
JUHEWHBIX YpaBHEHUHN C JBYMs NEPEMEHHBIMHU, BBIPA0OTaTh YMEHHE peIlaTh
CUCTEMBI YPaBHEHUI U IPUMEHSATH UX IPU PELICHUH TEKCTOBBIX 3aa4.

N3ydenne cucrteM ypaBHEHMH pacHpenessaercss Mexnay Kypcamu 7 U 9
KiaccoB. B 7 kilacce BBOOWTCS TOHSATHUE CHCTEMBI M PAacCMaTpPUBAIOTCS
CHUCTEMBI JIMHEUHBIX YPABHEHHUM.

N3noxeHne HAYMHAECTCA C BBEIACHHUS IOHATHUS «JIMHEWHOE YpPAaBHEHHE C
IBYMs TIEPEMEHHBIMM». B CHCTEMY ymnpaKHEHHWH BKIIIOYAIOTCS HECIIOXKHBIE
3a1aHUSI HAa PELICHUE JIMHEWHBIX YPABHEHUU C IBYMS NEPEMEHHBIMU B LIENBIX
qHuCax.

dopmupyeTcst yMeHue CTpouTh rpaduk ypaBHenusa + by = ¢, rae a # 0
wiu b# 0, npu pa3nuyHbIX 3HaUeHUsX a, b, c¢. Beenenue rpadudeckux odOpa3on
Ja€T BO3MOKHOCTB HAIJISITHO UCCIEN0BATh BONPOC O YUCIIE PELIEHUN CUCTEMBI
JBYX JJUHEHHBIX YPABHEHUH C IBYMsI [IEPEMEHHBIMU.

OcCHOBHOE MECTO B JAHHOW TEM€E 3aHUMAET U3yYEHUE aJTOPUTMOB PELICHUS
CUCTEM JBYX JHMHEWHBIX YPaBHEHHH C JABYMsS NEPEMEHHBIMH CIOCOOOM
NOJICTAHOBKM M CIIOCOOOM  ClOKeHMs. BBeneHue cucteM MO3BOJISIET




3HAUUTENBHO PACHIMPUTHh KPYTI TEKCTOBBIX 3a7ay, pPEIIaeMbIX C IMOMOIIBIO
annapata anreOpel. [IpuMeHeHHMe cucTeM YOpPOILIAET TNpoliecc MepeBoaa
JTAHHBIX 33J1a4¥ C OOBIYHOTO SI3bIKA HA SI3bIK YPABHEHU.

Urorosoe 7 1
MTOBTOPEHUE
OO0uiee K0JI1-BO 102 10
4acoB
PA3BBEPHYTOE TEMATHUYECKOE INTAHUPOBAHUE**
dopm
Ne Kox- a XapakTepUCTHKa OCHOBHBIX JlomanHee
YPOK HaunmMenoBaHne TeMbl BO KOHTD Tun ypoka BH/IOB JIEATEIbHOCTH YYAIIXCS S—
a daco | -4 (Ha ypoBHE yUeOHBIX AEHCTBUIA)
IToBTOpEHUE Ypok
1 1 ®p | 00oOwmaromero
MOBTOPEHUS
IToBTOpEHUE Ypok
2 1 ®p | 00oOwmaromero
MOBTOPEHUS
[ToBTOpEHUE Ypok
3 1 ®p | 00oOmaronero
MOBTOPEHUS
['naBa 1.
Bripaxkenusi. Toxaecrsa.




YpaBHeHus.

§ 1. Boipa:keHust

YPpOK oCBOCHUS

4 | YucnoBble BbIpAKECHUS DP .
HOBBIX 3HaHUI
YPpOK 3aKperuieHus
5 YucrioBble BhIpaXEHUs .
3HAHUM
Ypok
O3HAKOMJICHUS C
6 | BeipaxkeHus ¢ nepeMeHHBIMU ®P
HOBBIM
MaTepruaioM
7/ | BeipaxkeHus ¢ nepeMeHHBIMU YPOK 3aKpeIieHus
3HAHUMN
8 5 YPOK KoppeKuu
19.0 CpaBHeHHﬁ; 3HAYEHHUU SHAHMH 7
9' BbIPKCHIH OTKPBITHS HOBOT'O
3HAHUS
§ 2. IlpeoGpa3oBanue
BbIPaKeHU U
9
CBolicTBa NE€HMCTBUI HAJ Ypok ocBOEHHUS
21.0 | ypcmamu ®P | HoBbIX 3HAHMI
9

BbINOJIHATH 3JIEMEHTapHbIE
3HaKOBO-CUMBOJIMYECKHE
NEHCTBUS: NPUMEHATb OYKBbI
JUIst 0003HAYEHUSUYNUCE, IS
3anucu OOIIMX YTBEPIKICHUH;
COCTaBJATH OYKBEHHBIE BbIpa-
YKEHUS 10 YCIOBUSAM, 3aJaHHBIM
CJIOBECHO, PUCYHKOM HJIN
YepTEKOM; MPeodpa3oBbIBATH
anredpandyecKkue CyMMbl U
npou3BeieHUs (BBINOJIHATH
IpUBeIeHNE OJOOHBIX cliarae-
MBIX, pAaCKpBITHE CKOOOK,
YIPOLIEHUE IPOU3BEACHUN ).

BbIuuc/siTh YUCI0BOE 3HAUCHHE
OYKBEHHOTO BbIpaKEHUS,
HAXOJAUTb 00JIACTh JOMYCTUMBIX
3HAYEHHUU NIEPEMEHHBIX B
BBIPAKEHUMU.

Pacno3HaBarp JIMHEHHBIE
ypaBHEHUSI.

Pemiare 1uHeliHbIE YpaBHEHUS.

Pemiathb TEKCTOBBIE 3a/1a4U
anredpanyeckuM crocoOoM:
MEPEXOAUTH OT CIIOBECHOU
(GhOopMYJIMPOBKY YCIIOBUS 3a/1a4U

§1II.1. Ne2,
5a,r,kx, 4B,71,K,
6(a-1),

§1m.1. Ne 3,
8,15

§1m2. Ne 21,
24, 30

§1 m. 2Ne 28
(),

32,39(a, 0,
B),46

§1 1m.3 Ne48(a,
0) 50(a), 53(a),
64(a, 0)

82 1. 4,
No72(a,r),75,81




10

CBolicTBa neiicTBUN HAJ

Ypok 3akperneHus

23.0 | ypcnamu SHAHUIHA
9
11 Ypok
ToxnectBa. TOXIECTBEHHbIE O3HaKOMJICHHA €
26.0 - HOBBIM
9 npeoOpa3oBaHus BbIPAKCHHI
MaTepuaioM
12 Vpoxk 0606
1n.5. ToxmecTsa. POK OOOOIICHHS
28.0 | ToxaecTBEHHBIE 1 CHCTCMATH3ALIH
9 | npeoOpa3zoBaHMs BEIPAKEHHUIA SHaHUH
13 | Konmponvnaa paboma Ne 1
30.0 ZgBmeM" R xp | Ypox nposepxu u
o bIPAdICEHUA, MOIHCOeCmea, ouenKu 3nanuii
ypasHeHua >
8§ 3. YpaBHeHus ¢ 0HOM
NnepeMeHHOM
14 | YpaBHeHuUE U ero KOpHU DP YPOK OTKpBITHS
HOBOTO 3HAHUS
15 JIuHeiHoe ypaBHEHHE C OJTHOU Ypok ocBOeHHUs
TIEPEMEHHOU HOBBIX 3HAHUU
16 JInnerHoe ypaBHEHUE C OHOM KomOuHupoBaHHbI
IIEPEMEHHOU 1 ypOK
Ypok
17 Pemenue 3aga4u ¢ moOMOIIBIO P P

O3HAKOMJICHHUA C

K aJire0pandecKon MoJIeu
MyTEM COCTaBJICHUS ypaBHEHUS,
peniaTh COCTABICHHOE
ypaBHEHHUE; HHTEPNPETUPOBATH
pe3yJbTar.

N3BaekaTs HHPOpMAITUIO U3
TaOJIUIl U JUarpamm, Bbl-
NOJIHATH BBIYUCIICHHUS 110
TaOJIMYHBIM

JTaHHbIM. OnpeaeasiTh 1Mo
JrarpaMMaM HauOOoJIbIINUE U
HAaNMMECHbBIIINE JaHHbIC,
CPaBHMBATH BEJIMYUHBI.

IIpeacraBasith HHOOPMAITHIO B
BHJI€ TAOJIMII, CTOJIOYATHIX U
KPYTOBBIX IHarpamm, B TOM
YHCIIE C IIOMOIIBI0
KOMITBIOTEPHBIX TIPOTPAMM.

IIpuBoauTh MpuMepbI
YUCJIOBBIX JIAHHBIX (LI€Ha, POCT,
BpeMsl Ha JOPOTY U T. 1.),
HAXOJAUTh cpeHee apupMeTu-
YeCcKOe, pa3Max YUCIOBBIX
HaOOPOB.

IpuBoauTH ConepKaTeIIbHBIC
MIPUMEPHI UCTIOJIB30BAHUS
CPEIHUX JIJIS OTIUCAHUS JaHHBIX
(YpoBeHB BOJIBI B BOJIOEME,
CIIOPTHBHEBIE TTOKA3aTeIH,
OTIpeIeJICHUE TPAHUIl KITMMAaTH-

§2.1.4

§2.11.5 Ne 91,
97, 99, 100

§2.1m.5 Nel02(s,
a), 107,105(a,
hy)

§3 1.6 Ne 115,
118, 125

§3.1m.7. Ne 130,
109(a,r), 133,
142

§3. I1.7
Nel130(B,r,x)13
2(a,B)137(6,r)

§3 11.8. Ne 136,




ypaBHEHUI HOBBIM
MaTepuaioM
Ypok
dbopMUpOBaHUS U
Pemenune 3a1a4 ¢ moMoIusbro
18 - MIPUMEHECHUS
ypaBHEHUI . .
3HAaHUW YMEHUM U
HABBIKOB
19 Pemienue 3a1a4 ¢ momMoIpio KomOuHMpOBaHHBI
YpaBHEHUU U ypOK
§ 4. CraTucTuveckue
XapaKTepUuCTHKH
20 Cpenuee apudmernueckoe, VpOK OTKpHITHS!
pasMmax, MOJa. HOBOTO 3HAHUS
21 Cpennee apudmernyeckoe, VpOK 3aKperieHus
pasmax, Moja. SHAHMI
29 Menuana Kak CTaTUCTUYECKAs Ypok ocBOeHUS
XapaKTEePUCTHUKA HOBBIX 3HAHHM
Ypox 0600111eH S
Menunana Kak cTaTucTUuecKas
23 Y CUCTEMaTHu3alliu
XapaKTepUCTUKA .
3HAHUI
Koumponvnaa paboma Ne 2
24 | no meme KBwvipascenus, Ypoxk nposepku u

moosicoecmaea, ypagHeHusn >

KP

OUEHKU 3HAHUIL

YECKHUX 30H).

138, 139

§3. IL1.8 Ne 148,
151, 153

§3 m.8Nel49,
150,158

84
11.9.Ne169(a,B,r)
172, 146,

§4.11. 9. Nel78,
181, 182,

§4. TL.10 Ne187
(6), 190, 193

§4. I1.10.
Nel194, 195(6),
185, 147

['naBa 2. ®dyHkuumn




8 5.®yHKIMH H UX TPpaPuKH

Ypok
03HAKOMJICHUS C

25 | m.12. Yro Takoe pyHKIUSA
HOBBIM
MaTepruaIoM
2% 1. 13.Beruricienue 3HaueHui VPOK OTKpBITHS
bymnKin no popmyse HOBOTO 3HAHUS
o7 | 13.BprunciieHne 3Ha4YEHUM VPOK 3aKperuieHns
byHkuuu 1o popmye SHAHMI
Ypok ocBoeHHUs
28 | n.14.I'padux GpyHKIIIH ®P | HoBLIX SHAHMIA
K
29 | n.14.I'padux dyakumu ﬁ;ESEHHpOBaHHH
§ 6./Iuneiinas pyHKIHA
n.15. IIpamas YpoK
o O3HAKOMJICHUS C
30 | mponopIHUOHATBHOCTD U €€ HOBBIM
rpaduk
pad MaTepuaaoM
m.15. Ipsamas
P KoMOuHUpOBaHHBI
31 | mpomOpIMOHATEHOCTD U €€ .
i ypoK
rpadux
32 n.16.JIuneitnas QyHKUMs U ee op VPOK OTKpHITHS
rpaguk HOBOT'O 3HAHUS
33 VYpok 06001meHus

n.16.JIuneitHas QyHKUMS U ee

H CucrTeMaTtu3anuu

Bpruncasitb 3HaYCHUS
GbyHKIWIA, 32 TaHHBIX
dbopmynamu (ipu
HEOOXOMMOCTH UCIO0JIb30BaTh
KaJIbKYJIATOP); COCTABJATH
TaOJIUIBI 3HAUCHUN (PYHKIIHIA.

Ctpoutb 1o ToukaM rpaduku
byaknmii. OnucbIBaTh
CBOMCTBA (DYHKIIMU HA OCHOBE €€
rpauyecKoro npeacTaBICHUsI.

MoaenupoBarh peanbHbIE
3aBUCUMOCTH (POPMYJIAMH U
rpadgukamu. YuraTh rpadpuku
pEAIbHBIX 3aBUCUMOCTEMN.

HUcnoab3oBarh
(GYHKIIMOHATBHYIO CUMBOJIHKY
JUTS1 3aIMCH Pa3HOO0pa3HbIX
(hakTOB, CBSI3aHHBIX C
paccMaTpuBaeMbIMHU
GbyHKIUAMH, 00O0TaIas OmbIT
BBITIOJIHEHUSI 3HAKOBO-
CHMBOJIMYECKUX JICMCTBUM.
CTponTh pedyeBbie KOHCTPYKIIUU
C UCTIOJIb30BaHUEM
byHKIIMOHATBHOU
TEPMUHOJIOTHH.

HUcnoab30BaTh KOMIBIOTEPHBIE
MIPOrpaMMBbI JIJIS1 IOCTPOCHUS
rpadukoB HYyHKIHM, IS
WCCJIEIOBAHUS TTOJIOKEHUS Ha

I112 Ne 263,
262, 264

IT13 Ne 268,
270

IT13 Ne275, 266

Ne 289, 355,
292, 295,296(a)

Ne351, 348,
294(a,r), 349

I1.15 Ne301,
309, 310,
312(a,6)

IT.15 Ne357,
367, 368, 358

m. 16, Ne315,
318, 336(6),
294(6,8)

Ne320, 327,




rpaduk

3HAHUH

KOOPJMHATHOH TIOCKOCTH
rpadukoB GyHKIUHN B 3a-

323, 332

n.16. JIuneitnas GyHKIUS U ee Ypok 0600meHus BHCHUMOCTH OT 3HAYCHUI Ne373, 311,
34 U CHCTeMaTH3aIuu 296(6), 402
rpaduk » K02 (PpHUITMEHTOB, BXOASIINX B
3HaHUH’ bopmysy.
Koumponvnas paooma Ne 3 VoK NDoeepKl U
3| no mene Kp ogeﬂkupmazuﬁ
KDynxkyuu>
[';maBa 3.
CreneHnb ¢ HATypPaJIbHBIM
nokasareJjieM
§ 7.Crenenb u ee cBojicTBa OnucbIBaTh MHOXECTBO IEJIBIX
qHCel, MHOXKECTBO Pa- I1.18 Ne391(6),
MOHAJbHBIX YHCE
11.18. Onpesienienne CTENeH: ¢ YPOK 0CBOEHUS H ’ 382,
36 DP . COOTHOIIEHHUE MEXIY STUMH
HaTypaJIbHBIM ITOKa3aTeIeM HOBBIX 3HAHUU 386,405,410
MHO>KECTBaMHU.
CpaBHuBaTh U
Ypox ynopsaounsarh panponansusre | 1-19- Ne404,
11.19. Y MHOKEHHE 1 IeICHHS (bopmupoBarns M | yycya, pemonssTs Berancenns | 409, 415, 423
37 | creneneii TPUMCHCHIA C paLMOHAIBHBIMU YHCIIAMH,
SHaHUM yMCHUU U | griqycisiTh 3HAYEHUS CTENCHEN
HaBBIKOB C 1EJIBIM TTIOKa3aTesIeEM.
VYpok 06001eHus No412, 427
1.19. YMHOX€EHUE U IeJIeHue p a DopMyIMPOBATH OIPEJICIICHNC ) ’
38 CTemeHeH M CHCTEMATH3AUMH | kpapaTHOTO KOPHS M3 YHCIIA. 535, Ne 430,
SHAaHUH Hcnoan3oBath rpaduk 441
Vpoxk bysKmmn 1.20. Nod29,
39 n.20.Bo3BeneHue B cTeneHb O3HAKOMJIEHUS C y = x2 U1 HAXOXKICHHSI 433, 440

IMPOU3BCACHUA U CTCIICHU

HOBBIM
MaTepuaioM

KBAaJIPAaTHBIX KOPHEU.
Bb1uucjasaTs TOUHbIE ¥ PUOITH-




40 m1.20.Bo3BeieHne B CTENEHb KomOuHUpOBaHHBI | )KEHHBIC 3HaUYCHUSI KOPHEH, Ne448, 547,
MIPOU3BEICHUS U CTETICHU i ypok HCIIOJIB3YS MPU HEOOXOAUMOCTH 548, 542
KJIBKYJISITOP; TIPOBOJIUTH
§ 8.0nmotenst OIICHKY KBaJIpaTHBIX KOPHEH.
41 m21. OHHOI{?GH B €T VPOK OTKpHITHUS DopMyIHPOBATE OIPEIEIICHUE Ne458, 460
CTaH/apTHBIM BUA HOBOT'O 3HAHUS KOPHS TPEThEH CTEIEHH;
par 21. ONHOWICH 1 ero Vpok 06oGmerns | HAXOMUTh 3HAUCHUs KyOHUYEeCKHUX Ne 462, 464
CTaHJAPTHBII BUJL u cucteMarmsanun | KOPHCH
3HAHUU
11.22.YMHOXXEHHE OJHOUWICHOB. VDOK OCEOCHIS m 22
43 | Bo3BeneHue oqHOYJIEHA B ®P P . Ned469,473, 478
HOBBIX 3HAHHI
CTCIICHb
11.22. YMHOKEHHE OJHOYJICHOB. Ne421, 474,
KoMOuHHpOBaHHBI
44 | Bo3BeneHue OgHOYICHA B . 476, 554
i ypoK
CTCIICHb
Ypok Ne486, 499,
n.23.Oyskmun y = x°u y = x° O3HAKOMJIEHHS C 498, Ne 489,
45
U uX rpapuku HOBBIM 490, 491
MaTepHuaioM
Koumponwvnan paooma Ne 4
no meme Ypox nposepxu u
46 KP .
<KCmenens c HAMypaIbHBIM OUEeHKU 3HAHUU
nokazamesnem>
I'naBa 4.
MHoOro4jieHnl

§ 9.CymMma u pa3HoCcTh
MHOT0YJIEHOB

®opMyIHPOBATH, 3AIIUCHIBATH
B CUMBOJIMYECKOI hopme U




n.25. MHOTOYJIEH U €ro

47 8 YPOK OTKpBITHS
CTaHJAapTHBIN BUJ HOBOT'O 3HAHMS
48 11.26.C0KE€HUE U BEIYUTAHUE YPpOK oCBOCHUS
MHOTOYJICHOB OP | HoBBIX 3HAHMIT
49 11.26.C0KE€HUE U BEIYUTAHUE KomOuHMpOBaHHBI
MHOTOYJICHOB 1 ypok
§ 10.IlpousBeneHue
OJJHO4YJIeHA U MHOTOYJIeHA
Ypok
50 .27. YMHOXXEHUE OJHOWIECHA O3HAKOMJICHUS C
HA MHOTOYJICH OP | HoBbIM
MaTepuaioM
Ypok
OPMUPOBAHUS U
.27. YMHOXXEHUE OJHOWIECHA (popmup
51 MPUMEHEHUS
Ha MHOTOYJICH g .
3HAHUN YMEHUI U
HABBIKOB
50 1n.27. YMHOXeHHE OJHOWICHA KomOuHupOoBaHHbI
HAa MHOTOYJICH 1 ypOK
53 | n.28.BeiHeceHue o0miero OP YPOK OTKpBITHS
MHOKHTEIIS 328 CKOOKHU HOBOT'O 3HAHUS
11.28.BeiHeceHne 001IEero Ypok 0bobuierus
94 | vHOoKHTENs 1 CHCTEMATU3ALIH
3a CKOOKH 3HaHHUH
55 | m.28. BeiHeceHue o01ero Ypok 0000mmeHus

MHOKHNTCJIA

Hn CucreMaTu3aiuu

000CHOBBIBATH CBOMCTBA
CTEIEeHU C HaTYypaJbHbIM I10-
Ka3aresieM; NPUMeHSATh
CBOMCTBA CTCIICHU I
npeoOpa30BaHus BRIPAKCHUH
BBIYHCJICHUH.

BpInoOJHATE JIeHICTBUSA C
MHOT'OYJICHAMHU.

BbinoHaTh Pa3JI0KCHHUC
MHOTI'OYWICHOB Ha MHOKHTCJIH.

Pacno3naBatb KBagpaTHbBIN
TPEXWICH, BHIACHATH BO3MOX-
HOCTb Pa3JI0kKECHUSA Ha
MHOXHUTENH, PEACTABJIATH
KBaJIpAaTHBIM TPEXWICH B BUE
MIPOU3BEICHUS JINHEUHBIX
MHOKHUTEIIEH.

I[MpumeHnsaTs paznuyabie GOPMbI
CaMOKOHTPOJIS TIPU BHITIOJTHEHUH
npeoOpa3oBaHuUM.

Ne735, 571,
573(a), 583

Ne596, 598, 606

Ne599,597

. 27 Ne617,
619, 623, 653

Ne 628(a),

632(a, 0),

636(a, 0),
642(0)

Ne 628(0),
631(B, ),
636(B, 1), 643

Ne656, 659, 648

Ne 667, 669,
672, 761

Ne 662, 769,




3a CKOOKH

3HAHUH

767, 754

Koumponwvnaa paboma Ne 5

Ne679, 681 684,
706(a)

Ne686, 689,
698(a, 6), 705

Ne690(0),
698(s, 1), 703,
786

Ne710, 712,
720(a)

Ne 714,717

Ypok nposepxu u
>0 1o meme KP opeHKupmazuﬁ
<KMmnozounenvr > “
§ 11.1Tpou3sBenenue
MHOTI'04JICHOB
57 11.29. YMHOXEHUE MHOTOUYJIEHA YPpoxk ocBOEHUs
Ha MHOTOYJIEH ®OP | yoBpIX 3HAHMI
58 11.29. YMHOXXEeHHE MHOTOYJIeHa VpOK 3aKperTenns
Ha MHOTOYJIEH SHAHMH
59 11.29. YMHOXEHUE MHOTOYJIEHA KoMOuHHupOBaHHBI
Ha MHOTOYJIEH i ypok
Ypok
11.30.Pa3noxenne MHOTOYJIEHA P
03HAKOMJIEHUSI C
60 | Ha MHOXXHTEIHN CIIOCOOOM P
HOBBIM
TPYIITHPOBKHU
MaTepuaioM
11.30.Paznoxenue MHOTOUJICHA Ypok 0000meHus
61 | HAa MHOXXHUTEIH CIIOCOOOM U CUCTEMAaTH3aILlUU
IPYNIMPOBKU 3HaAHUU
11.30.Paznoxenue MHOTOUIICHA Ypok 0000mmeHus
62 | Ha MHOXKUTEIHN CIOCOOOM A CUCTEMAaTH3alluNA
IPYIIIUPOBKU 3HAHUU
Koumponwvnas paooma Ne 6 Yook nposepKu 1
63 | no meme KP p posep

<Mnozounenvr >

OUEHKU 3HAHUL

Ne720(6), 713,
716




I'maBa 5. ®opmy.ibl

COKPAIIIEHHOTO YMHOKEHHUsI

§ 12.KBaapaT cyMMbI H
KBaJpaT pasHOCTH

64

1.32. Bo3BeneHue B KBaJpar u
B KyO CyMMBI U Pa3HOCTH JIBYX

YPOK OTKpBITUSA

oPpP
BBIp&)KeHI/II‘/'I HOBOI'O 3HAHUA
Ypok
n.32. Bo3BeneHue B KBajpatT u dbopmupoBaHUs U
65 | B KyO CyMMBI U Pa3HOCTH JABYX MIPUMEHEHUS
BBIPAKCHUU 3HAHUU YMEHUU U
HABBIKOB
n.33.PaznoxeHue Ha
66 | MHOKHTEIH C IOMOLIBIO Ypok ocBoeHUS
dbopmy1 KBasipaTa CyMMBI U HOBBIX 3HAHUM
KBaJpaTa pa3HOCTH
n.33.Pa3noxeHue Ha
67 | MHOKHTEIH C IOMOLIBIO VpoK 3aKperTenns
dbopmy KBasipaTa CyMMBI U SHAHMH
KBaJpaTa pa3HOCTH
n.33.Pa3noxeHue Ha
68 | MHOKHTEIH C IOMOLILIO KoMOuHUpOBaHHBI
dbopmy KBasipaTa CyMMBI U i ypoK

KBaJ[paTa pa3HOCTH

§ 13.Pa3HoCTh KBaJpaToB.
CyMma ¥ pa3HOCTh Ky0OB

BpInoJHATEL JIeHICTBUSA C
MHOT'OWICHAMH.

BoiBoauTh hopmyIibl
COKPALIEHHOI'O0 YMHOXEHUS,
NPUMEHSITh UX B
npeoOpa30BaHUSX BBHIPAKECHUN U
BBIYHMCIICHUSIX.

BbinoHaTh Pa3JT0KCHHUC
MHOTI'O4JICHOB Ha MHOZKHUTCJIH.

Pacno3naBath KBaapaTHBIN
TPEXWICH, BHIACHATH BO3MOX-
HOCTb Pa3JIOKEHUs HA
MHOXKHUTENH, MPeACTABJIATH
KBaJIpaTHBIN TPEXUJIEH B BUJIC
MPOM3BEICHUS JIMHENHBIX
MHOKUTEJEH.

I[MpumensaTs paznuyabie GOPMbI
CaMOKOHTPOJIS TIPU BHITIOJTHCHUH
npeodpa3oBaHMA

Ne800, 804,
807, 831

Ne809, 813,
816, 818(a, 6)

Ne 818(B, 1),
820, 822, 649

Ne835, 838,
977(r, 1), 882

Ne843, 845,
851(6), 853,
789




11.34. YMHOXX€HUE Pa3HOCTH

Ypok
03HAKOMJIEHUS C

Ne855, 861,
881(a,0,8), 864

Ne871, 881(n),
877

Ne885, 888, 904

Ne893, 896,
973(a, 6, )

Ne906, 908,
910, 917(a)

69 .
JIBYX BBIpAKEHUHN HA KX CYMMY OP | HoBbIM
MaTepuaioM
Ypok
OpPMHUPOBAHUS U
1.34. YMHOXXEHUE pa3HOCTU (Gopmup
70 " MIPUMEHEHUS
JIBYX BBIpAKEHUHN HA KX CYMMY . .
3HAHUW YMEHUU U
HAaBBIKOB
71 1.35.Pa3nokeHue pa3HOCTH YPOK OTKPBITHSI
KBaJpaTOB HA MHOXKUTEIN HOBOT'O 3HAHMS
79 1.35.Pa3nokeHue pa3HOCTH KoMOuHupOBaHHBI
KBaJpaTOB HA MHOXKUTEIN 1 ypok
YPpok ocBOEHHUS
11.36. Pa3noxxeHue Ha HOBBIX 3HAHMH,
73 | MHOXUTEIH CYMMBI M Pa3HOCTH 00001IeHUs U
Ky0OOB cCUCTeMaTHU3aluu
3HAHUMN
1.36.PaznoxeHue Ha
KoMOuHHupOBaHHBI
74 | MHOXUTENIH CYMMBI U pa3HOCTHU .
1 ypok
KyOOB
Koumponwvnas paooma Ne 7
75 | no meme KP Ypoxk npoeepku u

KDopmynvt cOKpauieHHo20
YMHONCCHUA >

OUEHKU 3HAHUL

Ne914, 986(s,
r), 987(0, B),
917(6)

§ 14.IIpeoOpa3oBaHue HeJIbIX
BbIPasKeHHU I




Ypok

Ne924, 928,

76 n.37. [IpeoOGpazoBanue 11€710T0 03HAKOMJIEHHUS C 929, 932
BBIpAKEHUS B MHOTOUJICH OP | yoBbIM
MaTepuaIoM
Ypok Ne823, 870,
n.37. [IpeobpazoBanue 11€710T0 (opmupoBanms 1 902(s, )
77 IIPUMEHEHUS
BBIpAKEHHUS B MHOTOUJICH . .
3HAHWN YMEHUU 1
HABBIKOB
11.37. [IpeoOGpazoBanHue 11€710T0 YpoK 000bmenms Ne 1017(s, )
78 1 CHCTEMaTH3aIliN 998(0)
BBIPKEHUSI B MHOTOUJICH .
3HAHWI
1.38.I[pumMeHeHne pa3InuHbIX Ne936, 938,
79 | cocoOoB IJis pa3IoKEeHHs Ha OP YPOK OTKpBITHS 956, 903
1.38.I[pumMeHeHne pa3InuHbIX Ypok 00006meHus Ne941, 945,
80 | cmocoOoB 1S pa3IoKEHUS Ha 1A CUCTEMATHU3AIAN 947, 950
MHOKUTEN 3HAHUU
Koumponvnas paooma Ne 8
81 |nomeme Ypox nposepku u
KP y
KDopmynvl COKpAugeHH020 OUEeHKU 3HAHUIL
YMHOMNCCHUA D
I'naBa 6.

CucreMbl TUHEHHBIX
YpPaBHEHUI

§ 15./IuneiiHbIe ypABHEHHSI C
JBYMSI IepeMeHHbIMHU U X
CHCTEMBbI

Onpeneasitb, ABISETCS JIU Iapa
YUCeJl PEeIICHUEM JaHHOTO
YpaBHEHHUS C ABYyMSI




11.40. JIuneiiHOEe ypaBHEHUE C

YPpok ocBOEHHUSA

82 @P )
JIBYMsI TIEPEMEHHBIMU HOBBIX 3HaHUI
. Ypok
n.41.I'paduk muHEHHOTO P
83 ABHEHWS C TBYMSE 03HAKOMJICHUS C
P Y HOBBIM
IePEeMEHHBIMU
MaTepuaioM
n.41.I"'paduk nuHEHHOTO
84 | ypaBHEHHUs C NIBYyMs KomOnuupoBaHHBI
IIEPEMEHHBIMU 1 ypOK
11.42.CucreMsbl JIUHEHHBIX
85 | ypaBHEHUH ¢ ABYyMs YPOK OTKpBITHS
[IEPEMEHHBIMU HOBOI'O 3HAHHUA
11.42.CucteMbl JIUHEHHBIX
N KoMOuHHpOBaHHBI
86 | ypaBHEHUl ¢ AByMs .
i ypoK
MIepEMEHHBIMU
§ 16.Pemenne cucrem
JIMHEMHBIX YPABHEHUM
YPpok ocBOEHUS
87 | n.43. Crioco0 moacTaHOBKH OP P .
HOBBIX 3HaHHUI
88 | m.43. Crioco0 moacTaHoOBKH YpOK 3aKpeIUICHUSI
3HAHUU
89 | m.43. Cnocob moacTaHOBKH KomOnHHpOBaHHbI
1 YpOK
Ypok
90 | m.44.Crioco0 cnoxeHus

O3HAKOMJICHUA C
HOBBIM

NEepEMEHHBIMU; PUBOAUTH
MPUMEPDI PEIICHUs YPaBHEHUH C
JIBYMSI IEPEMEHHBIMHU.

Pemartp 3a1aun,
anre0pandecKo MOJIEITbIO
KOTOPBIX SIBJISICTCSI YPABHEHHE C
JBYMSI TIEPEMEHHBIMU;
HAXOJUTH IIEJTbIC PEIICHMUS
myTeM rnepedopa.

Pemarsb cuctemsl 1Byx
YPaBHEHUH C IBYMsI [IEPEMEHHBI-
MU, YKa3aHHBIE B COJICPKAHUU.

PemaTh TeKCTOBBIC 331241
anredpandeckuM CrocoOoM:
NEPEXOJIUTh OT CIOBECHOM
(bOpMYITUPOBKHU yCIOBUSA 3a/1a4d
K aJire0panyecKoi MoJenn
MyTE€M COCTaBIICHUSI CUCTEMBI
YpPaBHEHHUI; peliaTh
COCTABJICHHYIO CUCTEMY
ypaBHEHUH; HHTEPIPETUPOBATH
pe3ynbTar.

Crpontsh rpaduku ypaBHEHUN €
JBYMSI TIEPEMEHHBIMHU.
Koncrpyuposarnb
HKBUBAJICHTHBIC PEUCBBIC
BBICKA3bIBAaHUS C
UCITOJIb30BAaHUEM
anredpandecKoro u
T€OMETPUUYECKOTO SI3BIKOB.

Ne1028, 1038,
1031

Nel046, 1049,
1054(6)

Ne 1141(a),
1151, 1148

Nel063,1058

Nel061,
1067(a)

Ne 1070(a,B)
1072(a,B)

Nel076(6)
1078(a, 6)

Nel076(6)
1078(a, 6)

No 1083(a,0)
1085(a,06) 1089




MaTepuaioM PemaTh 1 ucciaenoBaThb
YpaBHEHUS U CUCTEMBI YpaBHE-
91 | 1.44.Clioco6 clLosKerIs KomGuuupoBanusl | THH Had OCHOBC q)yHKHHOHamZHO' Ne 1083(B, 1)
44, i ypoxK rpaqmqecEHx MpEeJCTaBICHUI 1085(s, 1)
ypaBHEHUI
92 .45 . Penrenue 3amad ¢ op VpOK OTKpHITHS! Nell16, 1108,
ITOMOIIIBIO CUCTEM YpaBHEHHUS HOBOT'O 3HAHMS 1124(a, 0)
Ypox Nellll, 1105,
OpPMHPOBaHUS U 1125
1n1.45.Pemenue 3aga4d ¢ (opmp
93 MIPUMEHEHUS
MTOMOIIIBIO CUCTEM YPaBHEHHUS g .
3HAHUN YMEHUI U
HABBIKOB
Ypox 060011eH S Nelll12,1114
n.45.Peuienue 3aaad ¢ P ’
94 1 CUCTEMaTU3alun
MTOMOIIIBIO CUCTEM YPaBHEHHUS .
3HaHUI
Koumpononaa paboma Ne 9
95 | nomeme KP Ypoxk npoeepxu u
<K Cucmembwl 1uHeCHHBIX OUEHKU 3HAHUIL
YPasHeHuu >
Iloemopenue
Ypox 3HaTh MaTtepuall, U3y4YCHHBIN B
96 | OyHKIHH ®p | 00oOmaromero Kypce MaTeMaTHKH 3a 7 KJiacce
MOBTOPEHUS
YMeThb NIPUMEHSTH MTOTyYECHHbBIC
Ypok 3HAHHS Ha MPAKTHUKE.
97 | Omuounentt. Muorowerr @p | obobuwarowero YMeTb TOrM4ecKy MBICTUTh
IOBTOPCHUSI ’
OTCTauBaTh CBOIO TOUKY 3PEHUS
DopMyJTbI COKPAIIEHHOTO Y BBICTYIIMBATh MHEHUE APYTHUX.
98 op | YPOK

YMHOXEHHUS

0000IIArOIIIETO




IOBTOPCHUA

Ne 1177, 638(r)

99 CHcTeMBbl THMHCHHBIX L Y6po61< , C.
ypaBHeHuii @p | ODODIIAIOMIETO 18,20,23,24-
MOBTOPCHUS
paBuiIa
Koumpononaapavbomahe 10
100 1 KP Ypox npoeepxu u
(umozosas) OUEHKU 3HAHUIL
101 | Pemenne 3amau 1 VYPOK KOppEKILIHU
3HAHUMN
Ypok
102 | Pemenue 3amau 1 000011ar0111eTo
MTOBTOPCHUS
Hroro yacon 102

**B TeueHue roaa BO3MOKHbI KOPPEKTUBbI TEMATHYCCKOI'0 IVIAHUPOBaAHUSA, CBA3AHHLIC C 00beKTHBHBIMH NpUuIuHaAMMHU.




Texnuveckue cpeacTsa 00y4eHust
MyJIbTUMETUNHBIA KOMITBIOTED.
MyJIbTUMETUNHBIUTTPOEKTOP.
OobopynoBanme Kiaacca
Crenka
Cron yuuTenbCcKuit
VYueHnueckue JByXMECTHBIE TAPThI (B COOTBETCTBUU C CAHUTAPHO-TUTUEHUYECKUMU HOPMAMH )
Y4eOHo-pakTHYECKOE U YU4eOHO-1a00paTOPHOE 000pyA0BaHHUeE
Jlocka MarHuTHas
Kommiekt yepTeKHbIX HHCTPYMEHTOB (KJIACCHBIX U pa3aTOUHbIX): JIMHEHKA, TpaHCHOPTUP, YrodabHUK (30°, 60°, 90°), yronbHUK
(45°, 90°), uupKyIb.
KoMIiekThl TUIaHUMETPUUYECKUX U CTEPEOMETPUUYECKUX Tell (IEMOHCTPALIMOHHBIX U pa3JaTOYHBIX).



KonTpoabHO-u3MepuTebHble MATEPHAJIBI
Konumponovnas paooma Nel no meme «Ilpeoopazosanue evipasrxcenuit)
Bapuanm 1

1. Haitnute 3HaueHue BhIpakenus 6X - 8y, npu X = 2/3,y = 5/8.
2. CpaBHuTe 3HaueHus Boipakenuit -0,8X - 1 u 0,8X - 1 mpu X= 6.
3. YrpocTuTte BbIpakeHue:
a) 2X - 3y- 11x + 8y; 6) 5(2a+ 1) - 3; B) 14x - (X - 1) + (2x + 6).
4. YrpocTuTe BhIpaKEHUE U HANIUTE €ro 3HAaUCHHE:
-4 (25a-1,5) +55a—8, mpua=- 2/9.
5. 13 ABYX ropoAoB, pacCTOsTHUE MEKAY KOTOPBIMU SKM, OJJHOBPEMEHHO HABCTPEUy JPYT IPYTy BbIEXau JIETKOBOU
aBTOMOOMIIb ¥ TPY30BHK M BCTPETHIIUCH Yepe3 tu. CKOpOCTh JIErKOBOro aBTOMOOMIIS V kM/4. Haiinnre ckopocTh rpy30BHKa.
OTtBeThTe Ha Bompoc 3amayu, ecimm S = 200, t= 2, v= 60.
6. Packpoiite ckobOku: 3x- (5x - (3x- 1)).
Bapuanm 2
1. Haiinure 3HaueHue Belpaxkenus 16a + 2y, mpua = 1/8, y = - /6.
2. CpaBHurte 3HaueHus Boipakenuit 2 + 0,3au 2 - 0,3a, npua=- 9,
3. Ynopocture BbIpaKeHHE:
a)Sa+7b-2a-8b;0)3@4x+2)-5;8)20b-(b-3)+(3b-10).
4. YnpocTuTte BRIpAKEHUE U HAWIUTE €r0 3HaYCHHUE:
-6 (0,5x - 1,5) - 4,5x — 8, mpu X = 2/3.
5. 3 AByX ropo/ioB OJHOBPEMEHHO HABCTpedy APYT APYry BbIEXald aBTOMOOWIIb MU MOTOLMKI M BCTPETWIHCH uepes3 tu.
Haiigute paccrosiHue Mexay ropojiaMu, €ciii CKOPOCTb aBTOMOOMJIS ViKM/4, a CKOPOCTh MOTOLIMKIIA VokM/4. OTBEThTE Ha
BoOIpoc 3ajauu, eciau: t = 3, vi= 80, v, = 60.

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



Koumponvnas paooma Ne2 no meme «Ypaenenusn c 00HOIU nepemeHHO»
Bapuanm 1

* 1. Pemute ypaBHeHue:

a) 1x=12; B) 5X -4,5=3x + 2,5;
3 r) 2x - (6 - 5) = 45.

0) 6x - 10,2 = 0;

* 2. TaHs B IIKOJTy CHa4ajla €eT Ha aBTo0yce, a TOTOM HJIET nemkoM. Best jopora y Hee 3anumaet 26 muH. et oHa Ha 6
MUH J10J1bllIe, YeM e/IeT Ha aBToOyce. CKOJIbKO MUHYT OHA €/IeT Ha aBToOyce?

3. B IByX capasix CJIOXEHO CEHO, IPUYEM B MEPBOM capae ceHa B 3 paza Oosblie, yeM Bo BTopoM. Ilocie Toro kak u3
nepBoro capas yBe3nu 20 T ceHa, a Bo BTopoit npuBe3nu 10 T, B 000ux capasx ceHa cTajo nmopoBHY. CKOJbKO BCErO TOHH CEHa
OBLIIO B JIBYX capasx NEepPBOHAYAIHHO?

4. Pemute ypaBHeHHe 7x - (x+ 3) =3 (2x - 1).

Bapuanm 2

* 1. Pemnre ypaBHEeHue:

B) 6x - 0,8 =3x + 2,2;

1 _ ..
2) Ex_l& r)5x-(7Tx+7)=09.

0) 7x+ 11,9 =0;
2. Yacts iyt B 600 KM TypuUCT mpoJieTe] Ha caMoJieTe, a 4acTh Ipoexall Ha aBToOyce. Ha camorietre oH npopenal nyTh, B

9 pa3 6onpinii, yeM Ha aBToOyce. CKOIbKO KMJIOMETPOB TYPHUCT ITpoexall Ha apToOyce?

3. Ha ogHom ydacTke ObL10 B 5 pa3 OoJIbIe CAKEHIIEB CMOPOJIMHEI, YeM Ha Jipyrom. [locie Toro kak ¢ mepBoro ydacTtka
yBe3nu 50 caxkeHleB, a Ha BTOpoi mocaauwiu eimre 90, Ha 000UX ydacTKax CaKEHIEB CTaio MOpOBHY. CKOIBKO BCETO CAXKCHIIEB
OBLJIO HA IBYX y4acTKaX MEePBOHAYAIHHO?

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



Koumponvnas paboma Ne3 no meme «/luneiinasa pynkuus»
Bapuanm 1
* 1. ®ynkuus 3agana popmysont y = 6x + 19. Onpenenure:

a) 3Ha4eHwue y, ecau x = 0,5;

0) 3Ha4Y€HHE X, IPU KOTOpOM y = 1;

B) MPOXOAMT Jiu rpaduk GyHKIHH dyepe3 ToukyA(-2; 7).

* 2. a) [loctpoiite rpaduk pyHkuuu y = 2x - 4.

0) Ykaxure ¢ momoliipto rpaduka, 4eMy paBHO 3HaueHue y,mpu x = 1,5.

* 3. B o1HO# U TOI e CUCTEME KOOpMHAT NocTpoiiTe rpaduku PyHKIui: a) y = -2x; 0) y = 3.

4. Haiinute KOOpaUHATHI TOUKU TiepecedeHus rpaduko ¢pyHkmii y=47x - 37 uy = -13x + 23.

5. 3anaiite dhopmyioil TMHENHYIO QYHKIMIO, TpaduK KOTOPOU MapamieneH npsaMon y = 3x - 7 U MPOXOJUT Yepe3 Havalo
KOOpJMHAT.

Bapuanm 2
* 1. ®ynkuus 3agana popmysoit y = 4x - 30. Onpenenure:

a) 3HaYCHHUE Y, €l X = -2,5;

0) 3HaYCHHE X, TIPH KOTOPOM y = -6;

B) MPOXOUT Jiu rpaduk GpyHkmu yepe3 ToukyB(7; -3).

* 2. a) [locTpotite rpaduk hyHkmu y = -3x + 3.

0) YkaxuTe ¢ TOMOIIIBIO rpaduka, Py KaKoM 3HaYeHUHU X 3HAYE€HUE YPABHO 0.

* 3. B o1HOM U TOI e CucTeMe KOOpIMHAT ocTpoiiTe rpaduku ¢pynkiumii: a) y = 0,5x; 0) y = -4.

4. Haiinure KOOpaAUHATHI TOUKU NiepeceueHus rpadukoB ¢pyHkimid y=-38x + 15 n y = -21x - 36.

5. 3anaiite hopmyIioi JIMHEHHYIO QYHKIIHIO, rpadUK KOTOPOH MapajiesieH MpsMon y = -5x + 8 U MpOXOJUT Yepe3 Havajo

KOOpAUHAT.



Konumponwsnasa paboma Ne4 no meme «Cmenens ¢ HamypaibHblm ROKA3Amenem»
Bapuanm 1
» 1. Haiinure 3HaueHue BeIpaxkeHus 1 - 5x2, mpu x = -4.
2. BrimosiHuTe NEeNCTBUS:
a) y' *y'%,6) y1y°; B) ()% 1) (20)".
* 3. Yupoctute Belpakenue: a) -2ab® 3a? « b*6) (- 2a°b?)3.
« 4. TToctpoiite rpaduk GpyHkmu y = x2. C nomMompio rpaduka onpeaenure 3nadenre ynpu x = 1,5; x = -1,5.

252 x5°

57

5. Beruucnure:

4
6. YIIpocTHUTE BBIPAXKEHHUE: Q) 2§X2y8-(—1% Xy3j ; 0) X2 ex3-Ney

Bapuanm 2

y 3 1
* 1. HaiiguTe 3HaueHue BeIpaxkeHus -9p°,npu p= - 3

« 2. Bemonnure aeiictsus: a) ¢ ¢?%,0) c'®:.c%; B) (c¢*)®; ) (3¢)°.
* 3. Vipocrture Belpaxkenue: a) -4x°y?e3x)*; 6) (3x%y3)2.
* 4. [loctpoiite rpaduk pyukmun y = x°. C momonisio rpaduxa QyHKIIUU ONPEACIIUTEe, MPU KaKUX 3HAYEHUAX X 3HAUCHHE

ypaBHo 4.
3% %27

81>

5. Beruucnure:

2
6. YIIpocTHUTE BBIPaXKEHHUE: ) 3% Xsyﬁ{— Z%XSyj ;0) (@"1)Za



Konumponvnas paooma Ne5 no meme «Cymma, paznocmo MHO20U1€HO6»
Bapuanm 1

* 1. BrimosiHuTE NENCTBUA:
a) (3a - 4ax + 2) - (11a - 14ax); 6) 3y (° + 1).
* 2. BrinecuTe 001K MHOKUTEND 32 CKOOKU:
a) 10ab - 15b?%; 6) 184> + 64°.
* 3. Pemmute ypaBHeHue 9x - 6 (x - 1) =5 (x + 2).
* 4. Ilaccaxupckuii moe3n 3a 4 9 mpomIea TaKoE€ K€ PacCTOSTHHE, KAKO€ TOBapHbIM 3a 6 4. Halaurte CKOpoOCTh

IMaCCa’KMpPCKOIo 1moe3aa, CCJIn U3BECCTHO, YTO CKOPOCTh TOBAPHOI'O HA 20 xM/9 MeHBIIIE.

3x-1 x 5-x
5. Pemnre ypaBHEeHUE "3 = 9
6. Yupocture Beipaxkenue 2a (a + b-c)—2b(a-b-c¢) +2c (a-b + ¢).

Bapuanm 2

* 1. Boinmonuure neicTBUS:

a) (2a® - 3a + 1) - (7a? - 5a); 6) 3x(4x>- x).

* 2. BriHecuTe 00U MHOXKHUTEID 34 CKOOKU:

a) 2xy - 3x)?; 0) 8b* + 2b3,

* 3. Pemnre ypaBaenue 7 -4 (3x-1) =5 (1 - 2x).

* 4. B Tpex mecthix kiaccax 91 yuenuk. B 6 «A» Ha 2 ydeHuka meHsblie, 4yeM B 6 «by, a B 6 «B» Ha 3 ydyeHuka Oouibliie,
4yeM B 6 «b». CKOJIBKO ydaluxcsi B KaKJI0M Kjacce?

Xx-1 5-x 3X
5. Pemure ypaBHEHHE —— = —— + —.
S) 2 4

6. Ynpocrture Beipaxkenue 3x(x +y +¢) -3y (x-y-c)-3¢c(x +y-c).



Koumpononas paboma Neb6 no meme «Ilpouszeedenue mnozounenoey
Bapuanm 1
* 1. BeInosHUTE YMHOKEHUE:

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

* 2. Paznoxure Ha MHOKHUTENN:

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

3. Vnpocture Beipaxenue -0,1x (2x% + 6) (5 - 4x?).

4. IlpeacTaBbTe MHOTOWICH B BUJIC IPOU3BEICHHS:

a)x*-xy-4x +4y; 6)ab-ac-bx+cx +c-6.

5. U3 npssMOyroiasHOro JucTa (haHephbl BhIpE3ajdd KBaAPAaTHYIO IUIACTHHKY, IJIS YEro C OJHOM CTOPOHBI jJHCTa (haHepbl
OTpe3aliu MOJIOCY IUPHHOM 2 CM, a C Ipyro#, coceqanei, - 3 cM. Haliaure cTOpOHY MOJIy4HMBILIErOCs KBajapara, €Cjd W3BECTHO,
4TO €ro IIomanb Ha 51 ¢cM? MeHbIIIE IIOMAAN NPAMOYTOIbHUKA.

Bapuanm 2

* 1. BIOJTHUTE YMHOXKEHHUE:

a)(a-5)(a-3),06)(5x+4)(2x-1); B) (3p +2¢) (2p +4c); 1) (6 - 2) (b*+ 2b - 3).

* 2. Paznoxure Ha MHOKHUTENU:

a)x (x-y)+a(x-y);0)2a-2b+ca-ch.

3. Vnpocrture Beipaxenue 0,5x (4x? - 1) (5x% + 2).

4. IlpeacTaBbTe MHOTOWICH B BUJIC IPOU3BEACHUS:

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

5. Bacceitn numeet npsimoyroasHyto hopmy. OnHa U3 ero CTopoH Ha 6 M Ooibie Apyroid. OH OKPYKEH JTOPOKKOM, IIIMPHUHA

xoTopoii 0,5 M. Halimure cTopoHs! Gaccelina, eciu MIomanb OKpyKaroLlei ero Jopoxkku 15 M2,



Koumponwvnas paboma Ne7no meme « Dopmyiibl COKPAULEHHO20 YMHONCCHU)

Bapuanm 1

* 1. [IpeoOpa3yiiTe B MHOTOYJICH:

a) (v - 4)%6) (7x + )%, 8) (5¢ - 1) (5¢ + 1); 1) (3a + 2b) (3a - 2b).

* 2. Yupoctute Beipaxkenue (a - 9)2 - (81 + 2a).

» 3. Pasnoxure Ha MHOKHUTENH: a) X - 49; 0) 25x2 - 10xy + )2

4. Pemmure ypaBrenue (2 - x)? - x (x + 1,5) = 4.

5. BelnosHute aeicTBus: a) (12 - 2a) (2a +)?); 6) (3x* + x)% B) (2 + m)? (2 - m)%.

6. Pasnoxure Ha MHOkuTenn: a) 4x%y? - 9a*; 6) 25a% - (a + 3)%; B) 27m> + n°.

Bapuanm 2
* 1. [IpeoOpa3yiiTe B MHOTOUJICH:
a) 3a +4)% 6) (2x - b)% B) (b +3) (b - 3); 1) (By - 2¢) (By + 2x).
« 2. Vnpocture Beipaxenue (¢ + b) (c - b) - (5¢? - b?).
* 3. Paznoxure Ha MHOHUTENH: a) 2517 - a%,0) ¢? + 4bc + 4b2,
4. Pemmwre ypaBuenue 12 - (4 - x)> = x (3 - x).

5. Bemonuure geiictust: a) (3x +17) (3x - %);6) (a® - 6a)?; B) (a - x)? (x + a)?.

6. Paznoxure Ha MHOkuTENH: a) 100a* - %bz :6) 9x% - (x - 1) B) x° +)°.



Koumponvnaa paooma Ne8no meme «Ilpeobpazoeanue uenvix evlparxceHuil»
Bapuanm 1
* 1. YpocTuTe BhIpakKeHUE:

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

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

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

* 2. Paznoxure Ha MHOKHUTENN:

a) x> - 9x; 6) -54° - 10ab - 5b2,

3. Yupoctute Beipakenue (12 - 2y)? - y2(y + 3) (v - 3) + 2y (2)* + 5).

4. Pa3nouTe HA MHOXHUTEIIN:

a) 16x*-81;6) x?-x-)? - .

5. JIOKaXHTe, UTO BBIPAXKEHHE X - 4x + 9, IIpH MFOOBIX 3HAYECHUAX X IIPUHUMAET I1OJI0KHUTEILHBIEC 3HAUCHUS.

Bapuanm 2
* 1. YpocTure BbIpaxkeHue:

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

6)(a+7)(a-1)+(a-3);

B) 3 (y +5)- 3~

* 2. Pa3noxure Ha MHOXUTENH:

a) ¢? - 16¢; 6) 3a? - 6ab + 3b2.

3. Vnpocrure Belpaxenue (3a - a?)? - a*(a - 2)(a + 2) + 2a (7 + 34°).
4. Pa3noxuTe Ha MHOXHUTEIIN:

a) 81a*-1;6)y%-x?-6x-9.

5. JIOKaXuTe, uTO BhIpaKeHHe -a° + 4a - 9 MOKeT NPUHUMATH JIIIbL OTPULATEIbHBIC 3HAYCHUS.



Konmponvuaa paoomaiNe9 no meme «Cucmemol 1uHeilHbIX ypAGHEHUID)

Bapuanm 1 Bapuanm 2
* 1. Pemmire cucrteMy ypaBHEHUN * 1. Pemute cucreMy ypaBHEHUI
4x+y =3, {3x-y=7,
{6x—2y=1. 2x+3y=1.
2. bank mpoman npeanpuHumateno r-Hy Pasuny 8 * 2. Benocunenucr exan 2 4 no JiecHOW gopore u 1 9 o
obmuramuii mo 2000 p. m 3000 p. CkoybKo oOIUTAIIHIA miocce, Beero oH npoexan 40 kM. CKOpOCTh €ro Ha 1occe
KOKJIOT0 HOMMHana Kynuwi r-H PasumH, ecnm 3a Bce Obula Ha 4 KM/4 OoJbllle, YEM CKOPOCTb Ha JIECHOM
obnuranuu Obuto 3arutadedo 19000 p.? nopore. C KakoWl CKOpPOCTBIO BEJIOCHIEANCT €Xall IO
3. Pemure cucreMy ypaBHEHHM 110CCE, U ¢ KaKOM 10 JIECHOU 10pore?
2 (3x+2y)+9=4x+21, 3. Pemmre cuctemy ypaBHEHUH
2x +10=3 - (6x + 5y). 2(3x-y)-5=2x-3y,
4. llpsimast y = kx + b mpoxoaut uepe3roukud (3; 8) u B { 5-(x-2y)=4y+16.
(-4; 1). Harmummre ypaBHEHHUEITOM MPSIMOKA. 4. Ipsimas y = kx + bopoxoaut uepe3 ToukuAd (5; 0) u B
5. BeisicHuTE, MIMEET NI pElIEHNE CUCTEMA (-2; 21). Hanmmure ypaBHEHHE STON TPSMOM.
3X-2y=1, 5. BelsicHUTE, UMEET JIM PEUIEHUs] CUCTEMA U CKOJIBKO:
{6x-4y:1. S5x -y =11,
{-10x + 2y =-22.



Hmozosan konmponvnuas paboma no anzeope 6 7 Kuacce
Bapuanm 1
* 1. YopocTtute BolpaxkeHue:
a) 3a’b * (-5a°b); 6) (2x?y)3.
* 2. Pemnre ypaBaenue 3x - 5 (2x + 1) =3 (3 - 2x).
* 3. Pazno)xute Ha MHOKHUTEIIN:
a) 2xy - 6y%; 0) a*- 4a.
* 4. Ilepumetp tpeyroapauka ABCpasen 50 cm. Ctopona 4B Ha 2 cm Gombiie croponbl BC, a cropona AC B 2 pasa
6osb1ie ctoponsl BC. Haliute cTOpOHBI TPEYTOJbHUKA.
5. Jlokaxkute, 4TO BEPHO PABEHCTBO
(a+tc)(a-c)-b2a-b)-(a-b+c)(a-b-c)=0.
6. Ha rpaduke pynkuuu y = 5x - 8 HalliuTe TOUKY, a0CIIUCC KOTOPOIl MPOTUBOMNOJIOKHA €€ OpIUHATE.
Bapuanm 2
* 1. YopocTtute BeipaxkeHue:
a) -2x)? * 3x%°; 6) (-4ab®)>.
* 2. Pemnre ypaBuenue 4 (1 - 5x) =9 - 3 (6x - 5).
* 3. Pa3noxute Ha MHOXXUTENH:
a) ab - ab?; 6) 9x - x3.
* 4. Typuct npomien 50 km 3a 3 nHs. Bo BTOpo#i nenb oH npomien Ha 10 KM MeHbIIE, YEM B MEPBBIM JI€Hb, U HA 5 KM
OosbuIe, yeM B TpeTHil. CKOJIbKO KAJIOMETPOB MPOXOAMIT TYPUCT KaXKIbIi 1eHb?
5. JIokaxuTe, 4TO MpH JHOOBIX 3HAYEHUAX IEPEMEHHBIX BEPHO PABEHCTBO
-y)(x+y)-(a-x+y)(a-x-y)-a(2x-a)=0.
6. Ha rpaduke pynkmum y = 3x + 8 HaliauTe TOUKY, abCIcca KOTOPOU paBHA €€ OpINHATE.



