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1. NMNOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma o anredpe uist 8 Kjlacca coCcTaBieHa B COOTBETCTBUH C:

®enepanbHbIM 3aKOHOM OT 29.12.2012 roma Ne 273-03 «O6 ob6pazoBanuu B Poccuiickoii denepanum.

®denepanabHbIM rOCYJaPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOTO 0011ero o0pazoBanus, yTBepxaeHHoro [Ipukazom
MunuctepcTBa 006pa3oBanus u Hayku Poccuiickoit @eneparuu ot 17.12.2010 r Ne 1897 «O06 yTBepxkacHUN (henepanbHOro
roCy/IapCTBEHHOT'O 00pa30BaTEIbHOIO CTaHJAPTa OCHOBHOrO o01iero oopazoBanus» (B pea. Ot 31.12.2015 roga).

OcHoBHoI1 o6pazoBarenbHas nporpamma ['bOY COII . MacieHHUKOBO

VYyeonoro mnana 'BOY COIL n. MacnennukoBo Ha 2020-2021 yueOHbIit ros

[Tonoxenust o Paboueit nmporpamme yueOHOTO Kypca, BHEYPOUHOH €SI TEIbHOCTH

CanurtapHo-3nuaeMuoaornyeckumMu npasuiamMu 1 HopmatuBamu CAHITuH 2.4.2.2821-10 "CanutapHo-31U€MHOJIOTUUECKUE
TpeOOBaHHUs K YCIOBUSM U OpraHU3aliud 00y4deHus: B 00111€00pa30BaTeNbHBIX YUPEKICHUAX", YTBEPKIAEHHBIMU TOCTAHOBICHUEM
IJIABHOTO TOCYJIApCTBEHHOTO caHUTapHOTo Bpaua Poccuiickoit @eneparuu ot 29 nexadpst 2010 1. No 189,
3apeructpupoBaHHbIMUA B MuHtocte Poccuu 3 mapta 2011 r. N 19993 (¢ uzamenenusimu ot 24.11.15).

COopHuKka mpuUMEPHBIX paboUnX IIporpaMm 1o anredpe s 8 kiacca 1o yueOnuky. MaxkaperaeB FO.H., Munaiok H.I'. M.:
ITpocsemnienue 2020r.

PaGouas mporpamma yueOHOro Kypca mo anreOpe ajisi 8 Kilacca COCTaBlIeHa Takke B cooTBeTcTBUM ¢ [IpumepHoii
mporpaMMoli OCHOBHOTO 001Iero ooOpa3oBaHus (0a30BbIii ypOBEHb) € y4eTOM TpeOoBaHMM ¢enepaIbHOTO KOMIIOHEHTA
rOCYy/IapCTBEHHOT'O CTaHAapTa OO0IIero oOpa3oBaHMs W HA OCHOBE aBTOpckoi mporpammbl FO. H. MakapsrueBa. Ilporpamma
npu3BaHa COACHCTBOBaTh (OPMHUPOBAHUIO KYJIHTYPHOTO YENOBEKA, YMEIOMIEr0 MBICIUTh, IOHHMAIOIIETO HICOIOTHIO
MaTE€MaTHYE€CKOTO MOJIEIMPOBAHUS PEATBHBIX MPOLIECCOB, BIAICIOIIET0 MATEMATUYECKUM A3bIKOM, KaK SI3bIKOM, OPTaHHU3YIO [IIUM
JESTENBHOCTh,  YMEIOIIETO CaMOCTOATENbHO J00BIBaTh MH(GOPMAIIMIO W TOJIb30BAThCSA €10 HA TMPAKTHKE, BIIAJCIOIIETO
JTUTEPATypPHOU PEUYBI0 U YMEIOIIETO B ClIy4ae HEOOXOJUMOCTHU MTOCTPOUTH €€ MO0 3aKOHAM MaTeMaTH4YEeCKON PEeyH.

B nporpamme omnpezaeneHa nociaeqoBaTEIbHOCTh U3YUEHUSI MaTepralla B paMKax CTaHAapTa JJisl CTapIIei MIKOJIbI U MyTH
dbopMupoBaHUS 3HAHWWA M YMEHUH, HEOOXOAMMBIX [JIi TPUMEHEHHS B MPAKTUYECKON NEATeTbHOCTH, W3YYCHHS] CMEKHBIX
JUCUUIUIMH, MPOAOJIKEHN 00pa30BaHus, a TaK K€ PA3BUTHUS yUaIIUXCS.

N3 OCHOBHBIX COJIEpKATEIbHO-METOANYECKUX JIUHUN HIKOJIBHOTO Kypca aireOpbl MPUOPUTETHOM B MPOTpaMMe SIBISETCS
byHKITMOHATBHO-TpaduaecKas JIMHMUS.

JlanHast pabouass mporpamMma paccuvTaHa Ha | ToJl, MPEeUMYLIECTBEHHO Ha alropuTMUYECKUil ypoBeHb. lIporpamma
KOHKPETU3UPYET COAEpKaHUE TeM o0pa30BaTelbHOrO0 CTaHAApTa M JAeT NPUMEPHOE paclpeiesieHHe Y4eOHBIX 4YacoB IO



paszzgenamM Kypca B COOTBETCTBUM C METOAMYECKMMHU PEKOMEHAALMSIMHU aBTOPOB Y4E€OHO-METOJUYECKOTO KOMIUIEKTa IS
M3Yy4YEeHUs NMpeaMeTHo obnactu «MaTtemaTuka U nHpOpMaTHKa» Uil ydamuxcs § Kiacca o01meo0pa3oBaTeabHOr0 YUPEKACHMUS,
B COCTaB KOTOPOT'O BXOJIAT:

Jna yuawuxca:

1. Anre6pa: yueOHuUK 1181 8 Kitacca o01eoopazoBaTenbHbiX yupexaenuii / FO. H. Maxkapeiues, H. I'. Munatok. M.:
IIpocsemenue, 2019.

2. Innaktuyeckue Marepuanisl o anredpe A 8 kinacca / B.W. XKoxos, FO.H. Makapserues, H.I'. Muntok. — M.
IIpocsemenue, 2018.

3. Anre6pa: Junakt. matepuansl ans 8 xiu. / JI. Y. 3BaBuy, JI. B. Ky3nenona, C. b» ~ Cysoposa.- M.: IIpocseiienue,
2018.

Jlna yuumens:

1. Anre6pa: yueOHuUK 1151 8 Kitacca ob61meoopazoBaTenbHbIx yupexaenuii / F0. H. Makapsrues, H. I'. Munatok. M.:
ITpoceenienue, 2019

2. N3yuenue anredpsl B 7—9 kiaccax: mocodue s yuutenedt / FO. H. Maxkaperues, H. I'. Munatok, C. b. CyBopoBa..—
M.: [Ipocsemenne, 2018.

3. lunmaktudeckue MmaTepuaisl 1Mo anredpe as 8 kimacca / B.U. XKoxos, FO.H. Makapsrues, H.I'. Munnatok. — M.:
ITpoceenienue, 2018.

4. Anrebpa: unaxt. matepuanst 115 8 k. / JI. U. 3BaBuy, JI. B. Ky3nenona, C. b»  CyBopoBa.- M.: [IpocBemenue,
2018.

Y4eOHUK COOTBETCTBYET TPEOOBAHUSAM CTaHAApTa MO Kypcy ainreOpbl. OTIUYUTENbHBIMA OCOOCHHOCTSMH Y4YEOHHKA
SBJITIOTCSL PAallMOHATBLHOE COYETAHME YETKOCTH M JOCTYIMHOCTH W3JI0KEHUSI, MPUOPUTETHOCTH (PYHKIIMOHAIBHO-TpaPUIeCcKOM
JUHUY, HATAYUE OOJIBIIOTO YUCIIa PUMEPOB C TIOPOOHBIMH PEIICHUSMHU.

MecTto npeagMeTa B yueOHOM IJIaHe

CornacHo ¢enepanpbHOMy 0a3MCHOMY IUIaHY, Ha WM3ydeHHe anreOpbl B 7-9 kmaccax orBogutcs 102 gaca. KommuectBo
y4eOHBIX YaCOB B y4eOHOM TuTaHe mkoiasl — 102,

[IpenoaBanue Benercs o 1 BapuaHTy — 3 4yaca B HEAEIIO



O0ocHOBaHHE aKTYAJbHOCTH U BeylHe HAEH Kypca ajaredpbl
Co3HaTenbHOE OBJIAJICHUE YYAIIUMUCS CUCTEMOMN aireOpandecKux 3HAaHUM U YMEHH HEOOXOJMMO B MOBCEIHEBHOM >KU3HU
JUTSL U3YYEHUSI CMEXKHBIX JUCHUIUIUH U MPOJOJKEHHS] 00pa30BaHUsI.

[IpakTryeckass 3HAUMMOCTh IIKOJBHOT'O Kypca ainreOpbl O0yCIOBJIEHA T€M, YTO €€ OOBEKTOM SIBISIOTCS KOJIMYECTBEHHBIE
OTHOIIECHUS JEUCTBUTEIBLHOTO Mupa. MartemaTuueckas MOJATOTOBKAa HEOOXoauma JiJisi TOHMMaHUs MPUHIMUIIOB YCTPOMCTBA U
UCIIOJIb30BAHUSI COBPEMEHHOW TEXHUKHU, BOCIPUATHS HAYUYHBIX U TEXHUUYECKUX MOHATUHN U Ueil. MaTeMaTuka SIBISETCS SI3bIKOM
HayKu U TeXHUKU. C €€ MOMOIILI0 MOACTUPYIOTCS M U3YUYaIOTCS SIBJICHUS U MIPOLIECCHI, IPOUCXOASAIINE B IPUPOJIE.

Anrebpa sIBISETCS OJHUM W3 OMOPHBIX MPEIMETOB OCHOBHOM IIKOJBI: OHAa 0O€CTEeYMBACT MU3YYCHUE NPYTUX AUCHUILIMH. B
NEPBYIO OYEPE/b 3TO OTHOCUTCS K MPEIMETaM €CTECTBEHHO - HAYyYHOTO IIMKJAa, B YaCTHOCTH K (pusuke. PazButue soruyeckoro
MBIIUICHHUST y4YalIuXxcsi Mpu 0oO0ydeHHUU anredpe CrocoOCTBYET YCBOSHMIO NMPEAMETOB T'yMaHUTapHOTO Iukia. [Ipaktuyeckue
YMEHUS U HABBIKU aJITeOPaNvecKOro XapakTepa HeOOX0IUMBI JJIsl TPYI0BOM U NMpodecCHOHATBLHON MOATOTOBKH IIIKOJIBHUKOB.

Pa3Butre y yuamuxcs NpaBWIBHBIX TPEACTABICHUNW O CYIIHOCTH U TMPOUCXOXKJICHUU alNreOpandecKux aOCTpaKIui,
COOTHOIIIEHUM PEATbHOTO U UICATIBHOTO, XapaKTepe OTPaKEHUsS MATEMAaTHYECKOM HAyKOW SIBJICHUU W TMPOLIECCOB PEajibHOIO
MHUpa, MecTe aureOpbl B CHUCTEME HAayK W POJIM MaTeMaTUYECKOTO MOJICIUPOBAHMS B HAYYHOM IO3HAHMM W B TPAKTHUKE
CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUAIIUXCS M KAa4eCTB MBILIUICHHS, HEOOXOAUMBIX JJIs aJanTalud B
COBPEMEHHOM HMH(OPMAIMOHHOM OOIIIECTBE.

TpeOyst oT y4ammuxcsi yMCTBEHHBIX M BOJIEBBIX YCWJIMM, KOHIICHTpAIlMd BHHUMAaHMs, aKTUBHOCTH PAa3BUTOTO BOOOpaXKEHUS,
anrebpa pa3BUBAET HPABCTBEHHBIE YEPThl JIMYHOCTH (HACTOWYMBOCTH, II€JIEYCTPEMIIEHHOCTh, TBOPYECKYIO AaKTHBHOCTD,
CaMOCTOSITEIIbHOCTh, OTBETCTBEHHOCTh, TPYAOIIO0UE, TUCHUIUIMHY U KPUTHUYHOCTH MBIIUICHHS) U YMEHHE apryMEHTHPOBAHO
OTCTaMBaTh CBOM B3TJIAJIBI M YOSKICHHUS, a TAK)KE CIIOCOOHOCTh MPUHUMATh CAMOCTOSITENILHBIC PEIICHMUS.

Nzyuenue anreOpbl, (QyHKIMIA, BEPOATHOCTH M CTATUCTHUKU CYIIECTBEHHO PACHIUpPSIET KPYro3op Yy4Yamluxcs, 3HAKOMS C
MHIYKIHCH W JeayKIHeHd, o000ImeHrneM M KOHKpETH3allueH, aHaJM30M M CHHTE30M, KiaccuduKalueld W CUCTEMAaTH3alluCH,
abcTparupoBaHueM, aHajorued. AKTHBHOE WCIIOJNIb30BAaHME 3a7ad Ha BCEX JTalax pa3BUBAET TBOPUYECKHE CIIOCOOHOCTH
IIKOJIBbHUKOB.

Nzyuyenue anredpsl mo3BossieT GOpMHUPOBATH YMEHHSI U HABBIKA YMCTBEHHOTO TPyJla — TUIAHUPOBAHUE CBOEH PabOTHI, TTOUCK
palMOHATBHBIX MyTeH €€ BBIMIOJIHEHUS, KpUTUYECKAasl OIIEHKa pe3yabTaToB. B mpoiiecce n3ydeHus: anreOpbl MIKOJIbHUKHA JOJIKHBI
Hay4YUTHCS U3JIaraTh CBOM MBICIHU SICHO M UCYEPHBIBAIOIIE, JJAKOHUYHO U EMKO, IPHUOOPECTH HABBIKU YETKOTO, aKKypaTHOTO U
rPaMOTHOTI'O BBIITOJIHEHHS] MATEMAaTUYECKUX 3aIUCEN.

Baxxneiimei 3amadeil mMKOJRHOTO Kypca aireOpbl SBISETCS Pa3BUTHE JIOTMUECKOTO MBINUICHHS YYalIuXCA. CaMHU OOBEKTHI
MaTeMaTU4YeCKUX YMO3AKIIOUEHUN M MPHUHIThIE B anreOpe MpaBwiia UX KOHCTPYMPOBAHUS CHOCOOCTBYIOT (POPMHPOBAHUIO



yMEHUH 00OCHOBBIBATH M JJOKA3BIBATH CYXKJCHUS, MPUBOAUTH YETKUE OMPEACIICHUS, Pa3BUBAIOT JIOTHYCCKYIO0 HHTYHUITHIO, KPATKO
Y HATJISTHO PACKPBIBAIOT MEXaHMU3M JIOTHYECKUX MOCTPOSCHUN M y4aT WX MPUMEHEHHI0. TeM caMbIM anrebpa 3aHMMaeT OJIHO W3
BEIyIUX MECT B (POPMUPOBAHMHU HAYYHO-TCOPETHUUYECCKOTO MBINUICHUS INMKOJLHUKOB. PacKphiBas BHYTPEHHIOI TapMOHHIO
MaTeMaTuku, GOopMUPYysS MOHMMAHHE KPAcOThl M M3SIIECTBA MATEMAaTHYCCKUX PACCYXKIACHHH, anreOpa BHOCHT 3HAYMTEIBHBIN
BKJIAJT B 3CTETUYECKOE BOCIIUTAHUE YYAIIIUXCSI.
eau 1 3apa4u Kypca

N3yyeHnne MaTeMaTUKHA B OCHOBHOM IIIKOJIE HAIIPABJICHO Ha JOCTHKEHHUE CIICAYIONTUX IIEIICH:

1) B HANIPaBJIEHUH JIUYHOCTHOTO PA3BUTHS
- pa3BUTHE HMHTEpPeca K MaTeMAaTHMYECKOMY TBOPYECTBY W MaTEMaTHYCCKUX CHOCOOHOCTeW. VHTEIeKTyalbHOE pa3BUTHE,
dbopMHUpOBaHUE KAYeCTB JTMYHOCTH, HEOOXOAMUMBIX YEIOBEKY JUIsSl MOJIHOIECHHOW W3HM B COBPEMEHHOM OOIIECTBE: SCHOCTh U
TOYHOCTh MBICIH, KPUTHYHOCTh MBINIJICHUS, WHTYUIIUS, JOTHYECKOE MBIIUICHUE, 3JEMEHTHI aJTOPUTMHYECKON KYJIBTYPHI,
IIPOCTPAHCTBEHHBIX MPEICTABIICHUM, CITOCOOHOCTH K TIPEOJI0JICHUIO TPYAHOCTEH;
- (¢dopMHpoBaHWEe KOMMYHHKATHBHOW KOMIIETEGHTHOCTH B OOIIEHWHW M COTPYAHHUYECTBE CO CBEPCTHHKAMH, CTapIIMMH U
MJIAIIITHMH;
- (hopMupoBaHHE y yUaIIMXCS MHTEIUICKTYaJIbHOW YECTHOCTH U OOBEKTUBHOCTH, CITOCOOHOCTH K MPEOOJECHUIO MBICITHTEIbHBIX
CTEPEOTHUIIOB, BBITCKAIONTUX M3 OOBIJICHHOT'O OITBITA;
- BOCITUTAaHUE KAYECTB JIMYHOCTH, OOCCIICYMBAIONINX COIUATBHYI0 MOOMIBHOCTH, CIIOCOOHOCTh MPUHHMATh CAMOCTOSTCIIBHBIC
pCIICHHS,;
- opMHpOBaHKE KaYECTB MBIIIJICHUS, HCOOXOIUMBIX JUIS aJanTallid B COBPEMEHHOM MH(POPMAIITMOHHOM OOIIECTBE;
- BOCHIHMTAHHWE KYJIbTYPhl JIMYHOCTH, OTHOIICHHS K MaTEMaTHKE KaK K YacTH OOIICUCIOBCUYCCKOW KYJIBTYPHI, IMOHUMAaHHE
3HAYMMOCTH MaTeMaTUKHU JUISI HAYYHO-TEXHUYECKOTO IIporpecca;

2) B MeTanpeamMeTHOM HampaBJIeHUH
- (opMupoBaHHE TPEACTABICHUN O MaTEMAaTHKE KaK YacTH OOIICYEIOBEUYECKON KyJIbTYphl, O 3HAYUMOCTH MAaTEMaTHUKH B
Pa3BUTHH IUBUJIN3AIMH M COBPEMEHHOT'O OOIIECTBa;
- pa3BHUTHE NPEACTABICHUN 0 MaTeMaTUKE Kak (hopMe ONUCAHMS U METOE MTO3HAHUS JECHCTBUTEIBHOCTH, CO3IaHUE YCIIOBHM IS
MPUOOPETCHHS TIEPBOHAYATBLHOTO OIBITA MATEMATHUYECKOTO MOCITHPOBAHUS;
- opMupoBaHKEe OONUX CIIOCOOOB MHTEIICKTYaIbHOU JICITEIIBHOCTH, XapaKTePHBIX ISl MATEMATHKH U SBIISIONIUXCS OCHOBOM
MMO3HABATEILHON KYJIbTYPBI, 3HAYMMOU TSl Pa3IUIHBIX cep YeTOBEUSCKOMN TeATEITLHOCTH.
- OBJAJCHUE CHCTEMOW MAaTeMaTHYCCKUX 3HAHWH M YMEHHH, HEOOXOIUMBIX JIJIS MPUMEHCHHS B MPAKTHYCCKON ACATEIHLHOCTH,
M3YYCHUS CMEXHBIX JTUCIUIUINH, TIPOIOJKCHUST 00pa30BaHus;
- (opMupoBaHHE IPEACTABICHUN 00 HAESIX M METOJaX MaTeMAaTHKH KaK YHHBEPCAJILHOTO SI3bIKa HAYKH M TEXHHKH, CPEJCTBA
MOJICITUPOBAHUS SIBJIICHUH U IIPOIIECCOB;



- (¢dopmupoBaHue yueOHONH M 0OIIEe TMOJB30BATEILCKON KOMIETEHTHOCTH B OOJACTH WCIOJIb30BaHUS HUHQPOPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUM
3agaum npeamera:

1. PazBuTHEe anropuTMHUYECKOTO MBIIUICHUSI, HEOOXOJUMOIO JIJii OCBOEHHUSI Kypca WMH(OpPMATHUKHU; OBIAJCHHUE HaBBIKAMHU
JEYKTUBHBIX PACCYKJICHUH, pa3BUTHE BOOOPAXKEHHUS, CTIOCOOHOCTEH K MaTeMaTUY€CKOMY TBOPUECTRY.

2. IlonyuyeHue MIKOJbHUKAMU KOHKPETHBIX 3HaHUN O (PYHKLIMSAX KaK BaKHEHIIed MaTeMaTuyecKol MOAENHU ISl ONUCAaHUs U
HCCIIEIOBAHUSI PA3HOOOPA3HBIX MPOIECCOB, Mg (OPMUPOBAHUS Y yUaIlUXCS MPEACTaBICHUNA O POJIM MAaTEMAaTUKU B Pa3BUTUU
UMBWIN3ALUUA U KYJIbTYPHI.

3. ®opMHUpOBaHUE S3bIKA OMUCAHUS OOBEKTOB OKPYKAKOIIETO MHpa JJIsi Pa3BUTHUS MPOCTPAHCTBEHHOTO BOOOpPaKECHUS U
WHTYUIIMU, MATEMATHUYECKOU KYIbTYPbI, 111 3CTETUUECKOTO BOCIIUTAHUS YUALIUXCS.

4, ®opMUpOBaHUE Yy YYalIUXCS YMEHHS BOCHPUHHMATh M aHAJU3UPOBATh WHQPOPMAIIUIO, TPEACTABICHHYIO B Pa3IMUHBIX
dbopmax, TOHMMATh BEPOSITHOCTHBIM XapaKTep MHOTUX PEaIbHbIX 3aBUCHUMOCTEH, MPOU3BOIUTH MPOCTEHIIINE BEPOSITHOCTHBIC
pacy€Thl.

N3ydenne maTemMaTuku B 8 KJIacCe HAMPaBJICHO Ha (JOPMUPOBAHUE CIICTYIONINX KOMIICTCHITUA:

e y4eOHO-TIO3HABATEIILHOM;

LEHHOCTHO-OPUEHTALIMOHHO;
pedIIeKCUBHOM;
KOMMYHUKaTUBHOM;
uH(OPMAIMOHHOM;
COLMAIBHO-TPYAOBOM.

Matematudyeckoe oOpa3oBaHHE B IIKOJE CTPOUTCS C YYETOM MPHUHIIUIIOB HEMPEPHIBHOCTH (M3y4YeHHE MAaTEMAaTUKU Ha
NPOTSKEHUU BCEX JIET 00YYEHUS B IIIKOJIE), MPEEMCTBEHHOCTH (y4eT MOJIOKUTEIBHOTO OMbITa, HAKOTUIEHHOTO B OT€YECTBEHHOM
U 32 pyOeKHOM MaTeMaTUYeCKOM 00pa30BaHUM), BAPUATUBHOCTH (BO3MOXKHOCTH PEATN3allii OJJHOTO U TOTO K€ COIEpKaHUS Ha
Oaze pPa3IUYHBIX HAY4YHO-METOJUYECKUX MOAXOJ0B), muddepenimanuu  (BO3MOXKHOCTh JUISI  y4YaIllUXCAd TOJTydYaTh
MaTeMaTUYECKYIO MOATOTOBKY PAa3HOT'O YPOBHS B COOTBETCTBHUH C UX MHAMBUAYATLHBIMU OCOOCHHOCTSMH).

[Imanupyercss MCMONB30BaHUE TAKUX TMEAATOTMYECKUX TEXHOJOTHH B MpENoJaBaHUU MpeaMeTa, Kak AuddepeHIIMpOBaHHOE
oOydeHnne, mpoOieMHOe OOydYeHHWe, TEXHOJOTHS PA3BUBAIOIICTO OOYy4YEHHWsS, TECTHPOBAHUE, TEXHOJIOTHS KPUTHYECKOTO
mbiniennsi, WMKT. Hcnonb3oBaHue S3THX TEXHOJIOTHM IMO3BOJUT 0OOJiee TOYHO pealn30oBaTh MNOTPEOHOCTH YyYallUuXCs B
MaTeMaTH4ecKOM 00pa30BaHUM M MOMOKET MOJATOTOBUTH YYAIIUXCSl K TOCYAApPCTBEHHOW UTOIOBOM aTTeCTallUU.

KoHTponb pe3ynbraTtoB OOy4eHHUS OCYIIECTBISIETCSI YEPE3 UCIOIB30BAHUE CIIEIYIOIINX BUJIOB OLICHKH U KOHTpois 3YH:
BXOJSIIUM, TEKYIIUWA, TeMaTUYeCcKuil, uToroBblid. [lpu 3TOM Hcnonb3ytoTcst paznuyHble (OpMbI OlLIEeHKH M KoHTposst 3YH:



KOHTpPOJIbHAs paboTa, JOMaIlHAS KOHTPOJIbHAs padoTa, caMOCTOsATENNbHAs padoTa, JOMAIIHS MpaKkTUYeckas paboTa, JOMaIIHsISA
caMOCTOsATeIbHas paboTa, TECT, KOHTPOJbHBIN TECT, YCTHBIN OIpoC.

Pe3yabTaThl 00y4eHUs
[Iporpamma obecrnieunBaeT NOCTHXKEHHE CIEIYIOIIUX Pe3yJbTaTOB OCBOEHHS 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOTO
o01iero oOpa3oBaHus:

JAUYHOCHHbIE:

1) chopMUPOBAaHHOCTH OTBETCTBEHHOTO OTHOILCHUS K YYCHHUIO, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCSI K CAMOPA3BUTHIO
U camMoOo0Opa30BaHUI0 HAa OCHOBE MOTHBAlUMKM K OOYYEHHIO W TO3HaHWIO, BbIOOpY JanbHeiliero oOpa3oBaHus Ha 0ase
OPUEHTUPOBKH B MHUpe Mpodeccuil U NpoPecCHOHAIBHBIX MPEANOYTEHUH, OCO3HAHHOMY MOCTPOCHUIO WHAMBUIYAIbHOU
00pa3oBaTeIbHON TPAEKTOPUH C YUETOM YCTOMUMBBIX MO3HABATEIBHBIX HHTEPECOB;

2) chopMUPOBAHHOCTh IIEJIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOLICTO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKH H
OOIIECTBEHHOM MPAKTUKU;

3) chopMHPOBAHHOCTH KOMMYHHUKATUBHOM KOMIICTEHTHOCTH B OOIICHUU M COTPYAHUYECTBE CO CBEPCTHUKAMH, CTAPIIUMH U
MJIQIIIMMHA, B O00pa3oBaTelbHOM, OOLIECTBEHHO TIOJIE3HOW, Y4eOHO-UCCIIEeIOBATENLCKOM, TBOPUECKOW M JIPYrUX BHUAAX
JesITeIbHOCTH;

4) yMeHue SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIIA B YCTHOW M MHCHMEHHOH pedH, MOHMMATh CMBICI MTOCTaBICHHOM
3aJ1a4yM, BEICTpAauBaTh apryMEHTAIs, IPUBOAUTH IPUMEPHI U KOHTIIPUMEDBI;

5) mpencraBieHue O MaTEeMAaTHUECKOW HaykKe Kak cdepe ueloBeYecKOi MAesTeNbHOCTH, 00 Jramax e€ pa3BuUTHi, O &
3HaYUMOCTH, JUJIS pa3BUTHS LIMBUIN3ALUY;

6) KPUTUYHOCTH MBIIUICHUSI, yMEHHE PACTIO3HATH JIOTHYECKH HEKOPPEKTHBIC BHICKA3bIBAHUSI, OTIIMYAThH TUIIOTE3Y OT (DaKTOB;

7) KpEaTUBHOCTH MBIILICHHUS, HHUIIMATHBA, HAXOYMBOCTh, aKTUBHOCTH IPH PELICHUH alNreOpandeckux 3ajad;

8) ymMeHHe KOHTPOIUPOBATH MIPOIIECC U Pe3yJbTaT yUeOHOH MaTeMaTH4eCKON 1esITeIbHOCTH;

9) crtocOOHOCTH K AMOIMOHATBHOMY BOCIIPHUSITHIO MAaTEMaTHIECKUX OOBEKTOB, 3a/1a4, PEHICHUH, pacCyKICHHN.

Mmemanpeomemmubole:

1) yMeHHE CaMOCTOSITEIPHO IUIAHUPOBATh AJIBTEPHATHBHBIC ITyTH OCTHXKCHHE IIEJIe, OCO3HAHHO BHIOMpaTh HamOoJiee
s exTUBHBIE CIOCOOBI PEIICHN YICOHBIX U TIO3HABATEIBHBIX 337124,

2) yMEHUE OCYIIECTBISITh KOHTPOJIb IO pe3yjbTaTaM M IO CIOCO0Y JCWCTBUH HAa ypOBHE MPOM3BOJBLHOTO BHHMAaHHUS W
BHOCUTh HEOOXOANMbIE KOPPEKTHUBBIL;

3) yMeHHe aJeKBaTHO OIICHWBATh IMPABWIBHOCTh W JIM OIIMOOYHOCTH BBHIMOJTHCHHS Y4eOHOW 3amadu, € OO0BEKTUBHYIO
TPYAHOCTbh U COOCTBEHHBIE BO3MOXKHOCTHU €€ pelICHNUS;



4) 0CO3HaHHOE BJIAJICHUE JIOTHYCCKUMHU JEHCTBUSIMH OINPECIICHUS TOHATHH, OOOOINCHWS, YCTAaHOBJICHHS aHAJIOTHIA,
KJ1Iaccu(UKaIMU Ha OCHOBE CAMOCTOSITEIIbHOTO BEIOOpA OCHOBAHUM M KPUTEPHUEB, YCTAHOBJICHUS POJAOBUIOBBIX CBSI3EH ;

5) yMeHue ycTaHaBIWBaTH MPUYMHHO-CIICICTBEHHBIC CBS3H; CTPOHMTH JIOTHYECKOE pPacCCYKICHHE, YMO3AKIIOUCHHE
(MHAYKTUBHOE, IETYKTUBHOE U TI0 AaHAJIOTUH) U BBIBOJIBI;

6) yMeHue co3/1aBaTh, MPUMEHITh U MIPEOOPA30BhIBATH 3HAKOBO-CUMBOJIMYCCKUE CPEICTBA, MOJCIN U CXEMBI I PEIICHHUS
y4eOHBIX U TIO3HABATEIBHBIX 33714,

7) yMEHUE OpraHM30BbIBaTh YYeOHOE COTPYJAHHYSCTBO M COBMECTHYIO JCATEIBHOCTh C YYHTEIEM M CBEPCTHHKAMMU:
ONpeNeNsITh LN, pacnpeneneHue (QyHKUMA U pojied y4acTHMKOB, B3aUMOJEHCTBHE W OO0IIME CrnocoObl pabOThl, yMEHHE
paboTaTh B rpyIMIe: HAXOAUTh OOIIKE PEIICHUS U pa3peniath KOHMIUKTH HA OCHOBE COTJIACOBAHUS MO3UIIUN U YUeTa HHTEPECOB;
CIIylIaTh MapTHepa; GopMyaupoBaTh, ApryMEHTUPOBATh U OTCTAUBATh CBOE MHEHHE;

8) chopMUpPOBaHHOCTh y4eOHOW M OOIIEHOIB30BATEILCKONW KOMIIETEHTHOCTH B OOJIACTH HCITOJIb30BaHUS WH(OPMAIIMOHHO-
KOMMYHHKaIMOHHBIX TexHosorui (MKT-koMnereHTHOCTH);

9) nepBoHayYaIbHBIC MPEACTABICHUS 00 HUACSIX M O METOJaX MaTEMAaTHKH KaK 00 YHHBEPCAJIbHOM SI3bIKE HAYKH U TEXHUKH, O
CpEeIICTBE MOJICIIMPOBAHUS SIBIICHUN U MPOLIECCOB;

10) ymeHnue BUACTh MAaTeMaTHYECKYIO 3aJlayy B KOHTEKCTE MPOOJIEMHON CUTyallud B JAPYTUX JUCIUIUIMHAX, B OKpYKalOIIeh
KU3HHU;

11)ymeHre HaxoIWTh B PA3IUYHBIX HCTOYHHKAX HHPOPMALIUIO, HEOOXOAMMYIO Ui PEIICHHS MaTeMaTUYeCKUX MpodiieM, U
NPEJICTABIATh €€ B MOHATHOW (opMe; MPUHUMATh PEUICHUS B YCJIOBHUSX HEMOJHOM M M30BITOYHOM, TOUHOW M BEPOSITHOCTHOU
uHdOopMaInH;

12)ymeHue moHMMAaTh M MCIIOJB30BaTh MAaTEMAaTHUYECKHE CPEACTBA HArJIAIHOCTH ( PUCYHKU, YEPTEKHU, CXEMbl M JIp.) IJIA
WUTIOCTPAalMU, UHTEPIPETAlUH, apryMEHTAlUH;

13)ymeHue BBIIBUTaTh TUIIOTE3bI IIPU PEIICHNN YUeOHBIX 3a/1a4 U TIOHUMATh HEOOXOIUMOCTh UX MPOBEPKU;

14)ymeHre npuMeHsITh UHIYKTUBHBIE U JE€YKTUBHBIE CLIOCOOBI pACCYKIECHUM, BUACTh Pa3IUYHbIE CTPATETUH PELICHUS 3a/1ay;
15)nonrManne CyIIHOCTH aIrOPUTMUYECKUX MPEANHCAaHUW M YMEHHE JAEHCTBOBaTh B COOTBETCTBUHM C MIPEIJIOKEHHBIM
aNrOpUTMOM;

16)ymeHre caMOCTOSITENIBHO CTaBUThH II€JIM, BHIOMpATh M CO37aBaTh AJITOPUTMBI JJIA PEIICHHUS YYEOHBIX MaTEeMaTHYECKUX
mpooem;

17)ymeHure mIaHupoBaTh U OCYLIECTBIATH AESTEIbHOCTD, HAIPABICHHYIO Ha PEIICHUE 3a/1a4 UCCIIEI0BATEILCKOTO XapaKTepa.

npeomemmnuple:
1) ymenue paboTaTh ¢ MaTeMaTHYCCKHM TEKCTOM (CTPYKTYpPHpOBaHHE, WU3BJICYCHHE HEOOXOIMMOM MH(GOpMANWHU), TOYHO U
IPAMOTHO BBIPAXKAaTh CBOM MBICIM B YCTHOM M MUCbMEHHON pEYU. MPUMEHS MAaTeMAaTHYECKYI0 TEPMHUHOJOTHUIO U CUMBOJIUKY,



UCIIOJIb30BaTh PAa3IMYHbIE S3bIKM MaT€MaTUKH ( CIIOBECHBIM, CHMBOJMYECKUN, Tpaduyeckuii), 0OOCHOBBIBATH CYKIEHUS,
MIPOBOJUTH KJIacCU(UKALUIO, JOKA3bIBATh MATEMATUYECKHUE YTBEPKICHHUS;

2) BajicHue 0a30BOM MOHATHWHBIM allapaToOM: UMETh MPEICTABICHUE O YHCIE, BIAJCHUE CUMBOJIBHBIM SI3bIKOM aireOphl,
3HAHME AIEMEHTAPHBIX (DYHKIIMOHAJBHBIX 3aBUCUMOCTEHN, (POPMUPOBAHUE MPEJICTABICHUNA O CTATUCTUYECKUX 3aKOHOMEPHOCTAX
B pEAIbHOM MHUPE M O Pa3jIM4YHbIX CIIOCO0AX MX M3y4YeHUs, 00 OCOOEHHOCTSIX BBHIBOJAOB M MPOTHO30B, HOCSIIMX BEPOSITHOCTHBIN
XapaKkTep;

3) yMeHHE BBINIOJHATD aaredpandeckue mpeoOpa3oBaHus PAllMOHAIBHBIX BRIPAKCHHN, TPUMEHSATh UX JUIsI PEIICHUS YU4eOHBIX
MaTEeMaTUYECKUX 3a7a4 U 3a/1a4, BOZHUKAIOIINX B CMEKHBIX YUEOHBIX MpEIMeETaX;

4) yMeHHE TOJIb30BaThCSI MAaTEMATUYCCKUMHU (OPMYJIaMH U CAMOCTOSITEIIHO COCTAaBJISITH (POPMYJIbI 3aBUCUMOCTEH MEXITY
BEJIMYMHAMH Ha OCHOBE 000OIIIEHHS YACTHBIX CIIy4aeB U IKCIIEPUMEHTA;

5) ymeHue pemiaTh JUHEWHBIC W KBaJpaTHbIC YPaBHCHHS W HEPABCHCTBA, a TaK)KE NPUBOJIUMBIC K HUM YpaBHEHUS,
HEPABEHCTBA, CUCTEMBI; MPUMEHATH TpadUuecKue MPEeCTaBICHUS ISl PELIEHUS W HCCIEAOBAaHMS YpaBHEHMI, HEPAaBEHCTB,
CUCTEM; IPUMEHSATH MMOJTYUYECHHbIE YMEHHUS JJIsl PELIEHUS 3a7a4 U3 MaTeMaTUKH, CMEXKHBIX IPEAMETOB, TPAKTUKY;

6) oBaieHHe CUCTEMOM (PYHKIIMOHAIBHBIX MOHATHH, (YHKIIMOHAJIBHBIM SI3bIKOM U CHMBOJIUKOM, YMEHUE CTPOUTH rpaduku
(GyHKIMH, ONMUCHIBATH MX CBOMCTBA, MCMOJIb30BaTh (YHKIHOHAIbHO-TpadUyecKue MpPEeICTaBlICHUs AJIA OMHCAaHUs U aHalu3a
MaTEMAaTUYECKUX 3a/1a4 U PEaIbHbIX 3aBUCUMOCTEN;

7) OBIIaJiecHUEe OCHOBHBIMH CIOCOOAMHM TIPEICTABICHUS M aHANIW3a CTATHCTHYECKMX NAHHBIX; YMEHHs peIIaTh 3aJaddl Ha
HaX0’kKJI€HUE YaCTOThl U BEPOSATHOCTH CIy4alHBIX COOBITHII;

8) yMeHue MpUMEHSITh U3y4YCHHBIC TIOHSTHUS, PE3YJIBTAaThl M METOJBI ITP. PELICHUH 33a]]a4 U3 Pa3InYHbIX Pa3/ieiioB Kypca, B TOM
YHUCIIE 3a]1a4, HE CBOJAIIUXCA K HENIOCPEACTBEHHOMY IIPUMEHEHUIO U3BECTHBIX AJITOPUTMOB.

Iesn u3yyeHuss MaTeMaTUKH
B nanpaenenuu nuunocmmuozo pazeumus:
1) pa3BUTHE TOTUYECKOTO U MIPAKTUIECKOTO MBIIIJICHUS, KYJIbTYpPhl pEYH, CIOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY;
2) ¢popMupOBaHHUE Yy YUAIIUXCS UHTEIUICKTYaIbHON YECTHOCTH M 0ObEKTHBHOCTH, CIOCOOHOCTH K MPEOI0TICHUIO MBICITUTEIIBHBIX
CTEPEOTHUIIOB, BBITEKAIONTUX U3 OOBIJICHHOTO OIIBITA;
3) BocIUTaHWE KAYECTB JIMYHOCTH, 00ECIICUMBAIOIINX COIUATBHYI0 MOOMIBHOCTh, CIIOCOOHOCTh IPHUHUMATH CAMOCTOSATEIbHBIC
peLICHUS;
4) popmupoBaHHe KAaYECTB MBIIUICHHS, HEOOXOAUMBIX ISl a/IallTallid B COBPEMEHHOM MH(POPMAIIMOHHOM OOIIECTBE;
5) pa3BUTHE UHTEpPECAa K MATEMAaTUYECKOMY TBOPUECTBY U MAaTEMATUUECKUX CLIOCOOHOCTEH.
B npeomemnom nanpagnenuu:
1) oBnageHue MareMaTHYECKUMHM 3HAHUSIMAU W yYMEHUSIMHM, HEOOXOAMMBIMU JJisI MPOJOJDKEHHS] OOydeHHsT B



N

00111e00pa30BaTENbHBIX YUPEKIACHUAX, U3YUCHHE CMEKHBIX TUCIUIUIMH, MPUMEHEHUS B TOBCETHEBHOM JKU3HU;
2) coznmanue (yHIAMEHTa JUIsi MAaTEeMaTHYECKOro pa3BUTHUsS, (POPMUPOBAHUS MEXAHU3MOB MBIIUICHHS, XapaKTePHBIX IS
MaTeMaTUYECKOU JIeATEIbHOCTH.
B memanpeomemnom nanpagienuu:
1) dopMupoBanue mnpencTaBiICHUNA O MaTEMATHKE KaK YacTH OOIIEYeIOBEUECKOW KyJIbTypbl, O 3HAYUMOCTH MAaTeMaTUKH B
Pa3BUTHHU IUBUJIN3AIMU U COBPEMEHHOI'O O0IIIEeCTBA;
2) pa3BUTHE MPEJCTABICHUN 0 MaTeMaTUKE Kak (pOpMe ONMUCAHUSI U METOJE MO3HAHUS JIEUCTBUTEIBLHOCTH, CO3JaHUE YCIOBUMN
JUTsl TpUOOpEeTeHUs IEPBOHAYAIBHOTO OIBbITa MATEMATHYECKOTO0 MOJICIUPOBAHMSI;
3) popmupoBaHue 0OIIMX CITOCOOOB UHTEIEKTYaIbHON JIESITEIIbHOCTH, XapaKTEPHBIX JIJII MAaTEMATUKHU U SIBJISIOIINXCSI OCHOBOM
MO3HABATEILHOM KYJIbTYPbI, 3HAUUMBIX ISl PA3IUYHBIX cPep UeTOBEYECKOM IeSITEIHHOCTH.
Mesxcnpeomemmnuwle ceasu.
Anrebpanueckre BBIPOKECHHS — BCTpeYaloTCs B (pU3MKe MpuU U3ydeHUU TeMbl: [pagynpoBaHue TMPYKUHBI U U3MEPECHHE CHUII
JTMHAMOMETPOM.
Tema OgHOUWIEHBI U MHOTOWICHBI BCTPEYACTCA B XUMUM IIPU U3YUYCHUHU TeMbl PazMepbl MOJIEKYII.
CreneHb ¢ HaTypallbHbIM TOKa3atesneMm, CTaHAapTHBIA BUJ OJHOWICHA, Y MHOXKEHUE OJHOYJIECHOB, MHOrOYJIEHbI, TPUBEICHUE
1mo00HbIX, CJI0’)KeHHE W BBIUMTAHHUE MHOTOUYJIECHOB, YMHOXXCHHE HA YWCJIO M OJHOWICH, J(eJieHre OHOWICHOB U MHOTOYJICHOB,
Pa3noxeHre MHOTOWICHOB Ha MHOXHUTEIHW — B (DU3UKE COOTBETCTBEHHO MpU M3yuyeHHH TeM: EnuHuiel macchl, M3Mmepenwue
o0beMoB Ten, M3MepeHwe Macchl Tena Ha phIYaXHBIX Becax, OmpenelieHWe IUIOTHOCTH TBepjaoro tena, [paduueckoe
n300pakeHue CHUJI, MOMEHT CHJIbI, PaBHOMepHOe nBWXeHHe, B3aumojeicTBue Tei, macca, IJIOTHOCTh, PabGoTa, MOIIHOCTB,
sueprus, KII/I.

OcHoBHbBIE (P)OPMBI, TEXHOJIOTHH, METOAbI 00y4eHUSA, TUIIHI YPOKOB

®opMbl OpraHu3annu y4eOHOro npouecca: IToBTOpEHHE HA YPOKAX NPOBOAUTCHA B CJAeAYHOIINX BUAAX U popmax:
® UHJIUBUAYAJIbHbBIE, ® [IOBTOPEHHE U KOHTPOJb TEOPETHUECKOTO MaTepHaa;

® T[PYIIOBEIE, e pa30op M aHAIHM3 JOMAIITHETO 3a/IaHMUS,

® HHAWBUAYAIbHO-TPYIIOBEIE, ® YCTHBIH CYET;

e (poHTaNBHEIE, ® MaTeMaTUYECKUI JUKTAHT;

® KJIACCHBIE U BHEKIIACCHBIE. ® camocToATelIbHas padoTa;

® KOHTPOJBHBIE CPE3BI.
Oco00e BHUMaHUE YJEs€TCs MOBTOPEHUIO MPU MPOBEAECHUN CAMOCTOSITEIBHBIX U KOHTPOJIBHBIX paloT.



OcHOBHO opMOI1 Opranu3anuu yueOHOro mpoLecca BIIeTCs KIACCHO-ypOUYHas cucteMa. B kauecTBe JOMOJHUTENbHBIX
(dopM opranuza 00pa3zo0BaTENBHOrO MPOLECCa MO TaHHON NPOrpaMMe HCIOIb3yEeTCsl CUCTEMA KOHCYJIbTallMOHHOM
MOAACPKKHU, UHIAUBUIYATbHBIX 3aHATHM, paboTa ydaluxcs ¢ UCIOJIb30BAHUEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX TEXHOJIOTHMA.

Opranuzanus CONpOBOKICHHS YYalllXCsl HAPaBJICHA Ha!
CO3/7laHU€e ONTUMAJILHBIX YCIOBUM 00yUYeHNS;
HCKJIIOUEHHUE NICUXOTPABMUPYIOUIUX (PaKTOPOB;

COXPAaHCHHUC IICUXOCOMATUYCCKOIoO COCTOAHUSA 3JOPOBbs YHAIIUXCA;

pa3BUTHUC MOJOXXUTEIbHON MOTHUBAIlMU K OCBOCHUIO IIPOTPAMMBI;
PasBUTUC HHANBUAYAJIIBHOCTHU U OJJAPCHHOCTH KaXKI0T'O pe6eHKa.

OcHoBHas popma opraHusanuu 00pa3oBaTeJbHOIO Mpolecca

Buani

npeaycMaTpHBacT MPUMEHEHHE CICAYIOIUX TEXHOJIOTHH
oOy4eHus

TpaJAUIIMOHHAs KJIACCHO-YpPOUHas;
UTPOBBIE TEXHOJIOTHH;

TexHonorust npoOIeMHO 00yUYEHUS;

TEXHOJIOTUH YpOBHEBOM nuddepeHnmrannu;
310pOBbECOEpETaIOIINe TEXHOJIOTUH;

UKT;

TEXHOJIOTUS Pa3BUTHUSI KPUTHUECKOTO MBILICHHUS;

HcciaeaoBarTCiIbCKadad ACATCIIBHOCTD

Cpenu MeToJ10B 00yUueHHUs MpeodIaaaroT

PENPOAYKTUBHO-TIPOIYKTUBHBIE;
00BSICHUTEIHLHO-UIUTIOCTPATHBHBIE

3aHATHS PECTABISAIOT COOON MPEUMYIIIECTBEHHO

e KOMOWHUPOBAHHBIN THUIT YpOKa

Buasbl u popmMbl KOHTpOJIA:

Buabl u ¢popmbl KOHTpOJISE

ITPOMEKYTOYHBIN;
peayNIpPEANTEIbHBIM;
KOHTPOJIbHBIE paOOTHI.

OuennBaHue JOCTHKEHUH 00y4aKOIIMXCH MPOMCXOAUT NPH
MOMOIIH

OTMETOK (5-TH OaJIbHad IIKana);




yC VYcTHBI CUET

OP ®ponTanbHas padbota B TeueHue y4eOHOro roga Ha ypokax OyJaeT npoBOAMTCH MOHUTOPHUHT:
CP CamoctosrenbHas paborta - BXOJTHOM KOHTPOJIb (CEHTSIOPH)

P NuauBuayanbHas pabora - IPOMEXKYTOYHBIN KOHTPOJIb (KOHEI] MOTYT 01 )

M/ MaremaTHU4eCKUN TUKTAHT - UTOTOBBIN KOHTPOJIb (Maii)

KP Konrtponwuas pabota

OueHka IaHMPYeEMBbIX Pe3yJbTATOB

Cucrema OLIEHKU JTOCTHKEHUS TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS OCHOBHOM 00pa3oBaTEIbHON MPOTrPaMMBIOCHOBHOIO
o011ero 00pa3oBaHusl MPEAIONATAET KOMNIEKCHBLIL ROOX00 K OUeHKe Pe3yibmamo600pa3oBaHusl.

Cucrema OILIGHKH TIPEAYCMAaTpPUBACT YPOGHEGblIl NOOXOOK COJIEPKAHUIO OIEHKH W HMHCTPYMEHTApHUIO [JIsl OICHKU
JTOCTHKEHUS IUIAHUPYEMBIX PE3YJILTATOB, a TAKXKE K MPEJICTABIICHUIO U UHTEPIIPETALIUU PE3YILTATOB U3MEPEHH .

OnHuM W3 TPOSBICHUN YPOBHEBOTO IOAXOJA SIBISETCS OICHKA WHIWBHUAYAIBHBIX OOpa30BaTENIbHBIX JIOCTIKCHHM Ha
OCHOBEMETO/Ia CIOXKEHUS», MPU KOTOPOM (UKCUPYETCS] TOCTHKEHUE YPOBHS, HEOOXOIUMOTO NJIsi YCIEUTHOTO MPOAOKCHUS
O6paBOBaHI/I${ H PCAJIbHO OAOCTHUIaCMOI'O OOJIBIINHCTBOM yY4almuxcsa, U €ro IPCBBIMICHHUC, YTO IMO3BOJISACT BbICTPAWBATHL MHAUWBHU-
JyanbHbIE TPACKTOPUM ABUKEHUS C y4E€TOM 30HBI ONMXKANIIero pa3BUTHS, (POPMHUPOBATH TOJOKHUTEIBbHYIO YUYEOHYIO W
COLIMAJIBHYIO MOTHUBAIHIO.

Oc00eHHOCTH OLIEHKH NpeIMEeTHbIX pe3yJIbTATOB

OreHka MpeMETHBIX PE3yJIbTATOB MPEICTABISIET COOO0M OIEHKY JOCTHKEHUS 00yJat0MMMCS TUTAHUPYEMBIX PE3yJIbTaTOB
10 OTAEIBHBIM MPEAMETAM.
DopMHUPOBAHUE ITUX PE3YJIHTATOB 00ECIIEUNBACTCS 3a CYET OCHOBHBIX KOMIIOHEHTOB 00pa30BaTEIbHOTO IIpoliecca —



y4eOHBIX TPEAMETOB.

OCHOBHBIM OOBEKTOM OLIEHKH MPEIMETHBIX PE3yIbTaTOB B COOTBETCTBUHU ¢ TpeOoBaHusIMU CTaHaapTa SBIsSETCS
CIIOCOOHOCTD K PELIEHUI0 Y4eOHO-TI03HABATENbHBIX U YUEOHO-TIPAKTUYECKUX 3a7a4, OCHOBAaHHBIX Ha U3y4aeMOM y4eOHOM
Martepualie, ¢ UCIOJIb30BAaHUEM CIIOCOOOB JIEMCTBUH, pEJIEBAHTHBIX COACPKAHUIO YUEOHBIX IPEIMETOB, B TOM YHUCIIE
MeTaIpeIMETHbIX (I03HABATENIbHBIX, PETYJIATUBHBIX, KOMMYHUKATUBHbBIX) J1EHCTBUMA.

CucremMa OLIEHKM MPEIMETHBIX PE3yJbTaTOB OCBOEHUsSl YUEOHBIX MPOrpaMM € y4ETOM YPOBHEBOIO MOJXOJA, MPUHATOTO B
Cranpmapre, npeanoyiaracT BblAeJIeHHe0a30BOr0 YPOBHA JOCTHKEHHMH KAaK TOYKHM OTCYETA IIPU MOCTPOECHUM BCEM CUCTEMBI
OLICHKHU ¥ OpPraHU3alM1 WHIUBUYAIbHON PabOThl C 00yUYaIOUUMUCH.

PeanbHble AOCTHXKEHUST OOY4YarOIIMXCS MOTYT COOTBETCTBOBATh 0a30BOMY YpPOBHIO, @ MOTYT OTJIMYaTbCA OT HEro Kak B
CTOPOHY NPEBBILIECHHUS, TAK U B CTOPOHY HEIOCTHIKECHUS.

[IpakTuka mMOKa3bIBA€T, UTO JJIs OMHMCAHMS JOCTHXKEHUU OOydaroMXCcs IEeNeco0Opa3HO YCTAaHOBUTH CIIEAYIOIIME MATh
YPOBHEH.

ba3oBblii ypoBeHb 10CTUKEHUI — YPOBEHb, KOTOPBIA I€MOHCTPUPYET OCBOCHHE YUEOHBIX JEHCTBUN C OMOPHOIM CUCTEMOI
3HAHMM B paMKax Juana3oHa (Kpyra) BblJIeJeHHBIX 3anad. OBiageHue 0a30BBIM YpPOBHEM SIBISIETCS JAOCTATOYHBIM IS
IPOJOJKEHUST 00YUEeHHs Ha CIIEAYIOLIEH CTYyIIeHn 00pa30BaHus, HO HE IO MPOQUIBHOMY HampasiieHuto. JJoctrxennto 6a3o0Boro
YPOBHSI COOTBETCTBYET OTMETKA «YAOBJIETBOPUTEIBHO» (MIIM OTMETKA «3», OTMETKA «3aUTEHOY).

[IpeBbllieHne 06a30BOro0 YpOBHS CBHJIETENBCTBYET OO YCBOEGHHMHM OIIOPHOM CHCTEMBl 3HAHUH Ha YPOBHE OCO3HAHHOTO
IPOU3BOJIBHOTO OBJIaJICHUS Y4YE€OHBIMU JACHCTBUSAMHU, a TaKXK€ O KPYyrosope, IHUpoTe (MIM HM30MpATEbHOCTH) HHTEPECOB.
[esniecooO6pa3HO BBLAECTUTH CAEAYIOLIUE /1BA YPOBHS, NPeBbIIAIONINE §A30BbIi:

* NOBBILICHHBIYPOBEHb JOCTHXECHHS INIAHUPYEMBIX PE3YyJIbTAaTOB, OLIEHKA «XOPOIIO» (OTMETKA «4»);

* BBICOKHMI YPOBEHb JOCTHXEHHUS IUNIAHUPYEMBIX PE3YyJIbTaTOB, OLIEHKA «OTIIMYHO» (OTMETKA «5»).

[ToBBINIEHHBIN W BBHICOKUN YPOBHHU JOCTHIKEHHUS OTIUYAIOTCS IO MOJIHOTE OCBOCHUS IJIAHUPYEMBIX PE3yJIbTaTOB, YPOBHIO
OBJIaJICHUs YY€OHBIMU ACHCTBUSAMU U CHOPMHUPOBAHHOCTHIO HHTEPECOB K JAHHOM MPEeIMETHON 00IacTH.

NuauBuayanbHble TPAeKTOpUM OOydYeHUS OOydarolmuxcs, JIEMOHCTPUPYIOIIUX TMOBBIMICHHBIM ¥ BBICOKHH YpPOBHU
JOCTIKEHUH, 11e51ecoo0pa3Ho GOpMHUPOBATH C YIETOM HHTEPECOB 3TUX OOYUYAIONMIUXCA W MX IJIaHOB Ha Oynymiee. [lpu Hanmuuun
YCTOWYUBBIX WHTEPECOB K YYEOHOMY MpEaMETy W OCHOBATEIbHOW MOATOTOBKH MO HEMY TaKue OOydarommecs MOTYT OBITh
BOBJICYCHBI B MPOEKTHYIO NEATEILHOCTh MO MPEIMETY U COPUEHTUPOBAHBI HA MPOJOJDKEHUE O0YUCHHS B CTApPIIMX KIAccax Io
JTaHHOMY TIPO(HITIO.

Jlyist omMcaHusi TOATOTOBKHU yYaIIUXCs, YPOBEHb JTOCTHKCHHUN KOTOPHIX HHUKe 0a30BOr0, 1e1ecO00pa3HO BBIJCIUTH TaKKe
JIBA YPOBHS:

* MOHUKEHHBII YPOBEHb JOCTHKEHUH, OIICHKA «HEYAOBICTBOPUTEIHHOY (OTMETKA «2»);



* HU3KHIi YPOBEHb JJOCTH)KCHUH, OIICHKA «IUI0X0» (0OTMETKa «1»).

Henoctuxenne 0a30Boro ypoBHs (IIOHMKEHHBIM M HU3KUN YPOBHU JOCTUXKEHUIN) (PUKCUPYETCS B 3aBUCUMOCTU OT 00bEMA U
YPOBHS OCBOEHHOT'O M HEOCBOEHHOI'O COEPKaHUs MIPEAMETA.

Kak mnpaBmio, NOHMKEHHBIH YPOBeHb JIOCTH)KEHHH CBHUAETENbCTBYET 00 OTCYTCTBHM CHCTEMAaTH4ecKOMl Oa30Boi
MOJATOTOBKH, O TOM, YTO OOYy4YaloIIUMCS HE OCBOEHO [1a)K€ W IMOJIOBUHBI IJIAHUPYEMBIX PE3yJbTaTOB, KOTOPHIE OCBAaMBAET
OOJIBIIMHCTBO OOYYAIOLIMXCS, O TOM, YTO MMEIOTCS 3HAUMTEIbHBbIE MPOOENbl B 3HAHUAX, JajlbHeilllee o0ydyeHue 3aTpyIHEHO.
[Ipu 3TOM OOyuaromUiicss MOKET BBIIOJHATh OTIEIbHbIE 3aJlaHWs MOBBIIEHHOTO YpoBHS. [laHHas rpymnmna oOywaromuxcs (B
cpenHeM B xojJe oOydeHus cocTaBisiomas okosno 10%) TpeOyer creuuanbHON AMATHOCTHKW 3aTpyJHEHUA B OOy4YeHHH,
npo0esioB B CUCTEME 3HAHUM M OKa3aHUU 1eJICHANIPABICHHOM MOMOIIM B IOCTHKEHUHU 0a30BOT0 YPOBHSI.

Huzkmuii ypoBeHb 0CBOCHUS MIAHUPYEMBIX PE3yJbTAaTOB CBUACTEIHCTBYET O HAIMYUU TOJBKO OTIEIBHBIX (hparMeHTApHBIX
3HaHUM MO MpeaMeTy, JanbHeilee o0ydeHue MPaKTHUYEeCKH HEBO3MOXKHO. OOydaromuMmcs, KOTOpble JEMOHCTPUPYIOT HU3KHI
YPOBEHb JOCTHKEHUM, TpeOyeTcs crelralibHasi MOMOIIb HE TOJBKO MO Y4eOHOMY MpeIMeTy, HO U 10 HOPMHUPOBAHHUIO MOTHBA-
IIUU K O0YYEHHUIO, pa3BUTHIO UHTEpECA K M3y4aeMOi MpeMETHON 001acTH, MOHUMAaHHUIO 3HAUMMOCTH TIPEeIMETa JIJIsl )KU3HU U JIP.
Tonpko HanM4Me MOJIOKUTEILHON MOTHUBAIIMU MOXKET CTaTh OCHOBOW JIMKBUAALMU MPOOETOB B 0OYYEHUU JIA TaHHOW TPYIIIbI
00y4Jaromuxcs.

OnucaHHBIM BBIIE TOAXOJ LEJIECOO0pPa3HO MPUMEHATh B XOJA€ pA3UYHBIX IMPOLEAYp OICHUBAHUS: TEKYUIETO,
IPOMEXYTOYHOTO M UTOTOBOTO.

st hbopMupoBaHUsS HOPM OIEHKM B COOTBETCTBMU C BBIIIEICHHBIMH YPOBHSMH HEOOXOJAMMO OINHCATh JOCTHUKEHUS
oOydaromierocsi 6a30BOro ypoBHs (B TEpPMUHAX 3HAHMM M YMEHHUN, KOTOpbIE OH JOJKEH MPOJAEMOHCTPUPOBATH), 32 KOTOpHIE
oOy4aromuiicss 00OCHOBAaHHO TIOJy4YaeT OIEHKY «YyIOBIETBOPUTENBHO». [locie ATOro ONpeAensoTcss U COAep>KaTeIbHO
OTMMCHIBAIOTCS 00Jiee BHICOKME WIJIM HU3KHE YPOBHU JOCTIKEHUU. BakHO akIeHTHMpOBAaTh BHUMAHWE HE Ha OIMIMOKAaX, KOTOPbHIE
caenan oOydJaromuiicsi, a Ha y4eOHBIX JOCTHKEHUSIX, KOTOpble 00€CTeunBaloT MPOABMUKEHHUE BIIEPE] B OCBOCHUHU COJACPIKAHUS
o0Opa3oBaHUsI.

Ana ouenku Ounamuxu @Gopmuposanus nPeOMemHsvlX pe3yibmamoee B CUCTEME BHYTPUIIKOIBHOTO MOHHMTOPHHIA
o0pa3oBaTeIbHBIX OCTHKCHHM I1e71eco00pa3Ho (UKCHUpOBATh M aHAJIM3UPOBATH JaHHbIE O C(HOPMUPOBAHHOCTH YMEHUU H
HAaBBIKOB, CITIOCOOCTBYIOIMX OCBOCHHI0 CHCTEMATHYECKNX 3HAHUM, B TOM YHUCIIE:

* NepBUYHOMY O3HAKOMIIEHUIO, OMpPAaboOmKe U OCO3HAHUIO meopemudeckux mooeneti u noHAmut(0OUEeHayYHbIX U 0a30BbIX
JUISL TAaHHOM 00JIACTH 3HAHUS), CHAHOAPMHBIX ANCOPUMMOS U NPOYeoyp;

* 8bIAGNICHUIO U OCO3HAHUIO CYWHOCMU U 0CODEHHOCMeUN3y4aeMbIX OOBEKTOB, MPOLECCOB M SIBJCHHH JEHCTBUTEIBHOCTH
(IpUPOIHBIX, COLUMAIBHBIX, KYJIbTYPHBIX, TEXHHYECKHX M JIp.) B COOTBETCTBUHM C COJEPKAHUEM KOHKPETHOTO Y4YEOHOIO
MPEAMETA, CO30AHUIO U UCNOAL30BAHUIO MOOeael N3Yy9aeMblX 00BEKTOB U IPOLIECCOB, CXEM;

* GLIABICHUIO U AHAIU3Y CYUWECMBEHHBIX U YCMOUYUBLIX CEsA3€el U OMHOWEHUUMEXAY 00bEKTaMU U IPOLECCAMHU.




[Ipu 3TOM 00s13aTENBHBIMUA COCTABISIOLIMMH CUCTEMBI HAKOIUICHHON OLIEHKHU SIBJIIFOTCS MaTE€pUaIbl:

* CIapmogou OUACHOCMUKU,

* MeMamudecKux u Umo20o8bix NPoGepoUHbIX pabom no cem yueOHbIM npeomemam;

* meopuecKkux pabom, BKIOYasl ydeOHbIE HCCIEN0BAHUSA U YU€OHBIE TPOEKTHI.

Pemenue o JOCTHKEHUM WM HEJOCTHIKEHUU IUIAHUPYEMbBIX PE3YJIbTaTOB MKW 00 OCBOCHMM WJIM HEOCBOECHHUU YYEOHOIO
Marepuajia IPUHUMAETCS HAa OCHOBE pE3YJbTaTOB BBHINOJHEHMs 3alaHuil 0azoBoro ypoBHs. B mepuopn BBeaenuss Cranpapra
KpUTEPUIl JOCTUKEHUS/OCBOECHUSI yUeOHOro Marepuaia 3aJaéTcsl Kak BbioJHeHue He MeHee 50% 3ananuii 6a30BOro ypoBHS WU
nonyuyeHue 50% OT MakCUMaJIbHOTO 0aJ1a 3a BBIIOJHEHHUE 3aJaHUH Oa30BOr0 YpOBHSI.

YPpoBHM NOATOTOBKH YYAIIMXCH U KPUTEPUH YCHECIIHOCTH 00y4eHUA

YpoBHH

Ouenka

Teopus

IIpakTuka

1. Y3uaBauue

AJ'IFOpI/ITMI/I‘IGCKaH JACs-
TCJIIBHOCTSH C HOﬂCKaSKOﬁ

«3»

Pacno3HaBaTh 00BEKT, HAXOIUTh
HY>KHYI0 (popmyny, IpU3HAK, CBOMCTBO U
T.1.

YMeTh BBINIONHATH 33JJaHUA 110 00pasily,
Ha HEMOCPEIACTBEHHOE IPUMEHEHNE
dbopmMy, npaBuil, UHCTPYKIHHI U T.1.

2. BocnpousBeaeHnue

AnroputTMuAdecKas aes-
TEJIHHOCTH 0€3 MMOACKA3KNA

«4y

3HATH GOPMYIUPOBKHU BCEX MOHITHM, UX
CBOMCTBa, MPU3HAKHU, (HOPMYIIBL.

YMeThb BOCITPOU3BECTH JOKA3ATEIbCTBRA,
BBIBOJIbI, YCTAHABJIMBATH B3aUMOCBSI3b,
BBIOMPATh HY)KHOE JIJIS1 BBITTOJTHEHUS
JIAHHOTO 3aJaHus

YMeThb paboTath ¢ y4eOHON U CIIPaBOYHOM
JUTEPaTyPOU, BBITIOIHST 3aJIaHus,
TpeOYIOIINE HECTOXKHBIX TPE0Opa30BaAHUM
C MPUMEHEHUEM M3y9aeMOro MaTepHasa

3. HouumaHue

JleaTenbHOCTh NpH OT-
CYTCTBHUH SIBHO BBIPAXKEH-
HOT'0 aJIrOpuT™Ma

«5»

€JIaTh JJOTUYECKHUE 3aKIIFOUCHHS,
COCTaBJISITh AJITOPUTM, MOJIENIb HECIIOKHBIX
CUTYyalui

YMeTh NpUMEHSTH MO yYEHHbIC 3HAHUS B
Pa3IUYHBIX CUTyaluUsX. BBINOJIHATH
3aJlaHis KOMOMHUPOBAHHOTO XapakKTepa,
COZEPKAIIUX HECKOJIBKO IOHSTUH.

4.OBJajgeHue YMCTBEH-
HOH CAMOCTOATEJILHO-

«5»

B coBepuieHCTBE 3HATH N3YUYCHHBIN
Marepuai, CBOOOIHO OPUEHTUPOBATHCS B
HeM. UMeTh 3HaHUs U3 IONMOJHUTEIIbHBIX

YMeThb IPUMEHSTh 3HaHUS B JIIOO0OH
HeCTaHAapTHOM cuTyanuu. CaMocTosi-
TeJbHO BbINOJHATH TBOPUYECKUE




CTbIO HCTOYHHKOB. BJIaI[eTB oncpanuiIMunu HCCJICAOBATCIBbCKUC 3a1aHMUA. BbINOJIHATH
Joruyeckoro MeluieHus. CocTaBJasITh (byHKHI/II/I KOHCYJIbTAaHTa.

TBopueckas nccnenosa- MOJIEJIb JTH000H CUTyaluu.
TeNbCKas JesATEIbHOCTD

OCo0CHHOCTH KOHTPOJISI M OCHKH Y4YeOHBIX 10CTHKECHUIN

Texywuit KOHmMpPObL MOXXHO OCYIICCTBIISITH KaK B NMUCBMEHHOH, Tak M B yCTHOW (opme. [IucbMeHHBIE PaOOTBI IS
TEKYIIETO KOHTPOJISI PEKOMEHIYETCS MPOBOJUTH B (hOpPME CaMOCTOSTEILHON pa0dOTHI, TECTa WM MAaTEMAaTHYECKOTO JIUKTAHTA.
XKenatenbHo, 4TOOBI PaOOTHI JIJIsI TEKYIIETO KOHTPOJISI COCTOSIM M3 HECKOJBKHX OJHOTHITHBIX 3aJIaHWH, C TIOMOIIBI0 KOTOPBIX
OCYIIECTBIISICTCS BCECTOPOHHSS IMPOBEPKa TOJBKO OJHOTO ONPEICICHHOTrO YMEHHs (HalpuMmep, YMEHHUs CpaBHUBATh YHUCIIA,
YMCHHS HaXOJAUTh 3HaUCHUE QYHKIIUU U JP. ).

Temamuueckuit KOHmMpPOJib IPOBOJAUTCS B OCHOBHOM B NMUCHhMEHHOW (opme. [l TeMaTH4ecKuX MPOBEPOK BHIOMPAIOTCS
y3JIOBBIE BOITPOCHI MPOTPAMMBI; TIPUEMbI BBIYUCIICHUH, TEHCTBUS C YNCIIAMH, U3MEPEHHUE BETUIHH U JIp.

Jlnist obecriedeHnss CaMOCTOSTENIbHOCTH YYaIIUXCsl TOJOMPAIOTCS HECKOJIbKO BapuaHTOB paboThl. Ha BEIMONHEHWE Takoi
pabotel oTBOAUTCS 15-20 MUHYT ypoKa.

Hmozoswvtit konmpoasb TpoBOaUTCS B (PopMe KOHTPOIBHBIX pabOT KOMOMHHUPOBAHHOTO XapakTepa. B »Tux paborax
CHayvaja OTJEIbHO OICHUBACTCS BBITIOJHEHUE 3a/1ad, MPUMEPOB, a 3aTEM BBIBOJUTCS MTOTOBAs OTMETKa 3a BCIO padoty. Ilpm
9TOM HWTOrOBas OTMETKA HE BBICTABISCTCS KaK CPEAHHA Oaill, a OmpelessieTcs ¢ y4eTOM TeX BHIOB 3aJaHHUi, KOTOpBIC IS
JTaHHOUN pabOThI SIBIISTFOTCS OCHOBHBIMH.

B ocHoBe olleHMBaHHS THCHMEHHBIX pa0OT JeXaT CIEAYIONINe TOKa3aTelu: TMPABUIBHOCTh BBITIOJHEHUS U 00beM
BBHITIOJTHEHHOTO 3a/IaHMS.
OuneHKa MUCbMEHHBIX KOHTPOJbHBIX Pa00T y4aluuxcs.
OTMeTKa «5» CTaBUTCH B CJACAVIOIMX CAYYAAX:

o paboTa BBINOJIHEHA MOJHOCTHIO.
o B JIOTHYECKUX PACCYKICHHUSIX U 000CHOBAHUSAX HET MPOOETIOB U OMINOOK;
o B PEIICHUH HET MAaTEMAaTUYECKUX OMMUOOK (BO3ZMOXKHA OJTHA HETOYHOCTb, ONMCKA, HE SIBIISIOMIASCS CJICICTBUEM HE3HAHUS

WJIM HETIOHUMAaHMS y4eOHOTro MaTepHaa);
OTMeTKa «4» CTABUTCS, €CJIM:




o paboTa BBINOJIHEHA IOJHOCTBIO, HO OOOCHOBAaHMS IIaroB pEUIEHUS HEIOCTaTOYHBI (€ciii yMEHHs OOOCHOBBIBATH
paccyXJIeHUs He SABJSUIHCH CIIEIUaIbHBIM 00BEKTOM MPOBEPKH);

o JOMyIIeHa OJHAa OIMOKAa WM JABa-TPU HEJOuYeTa B BBIKJIAJAKAX, YepTexax Wiu rpadukax (ecid 3TH BHIBI pabOThl HE
ABJISUTACH CIIEHUATBHBIM O0BEKTOM MPOBEPKH);

OrMeTKa «3» CTABHTCS, €CJIM: JIONMYIIEHbI 00Jiee 0JTHON OIMOKY Wi Oosee IBYX-TPeX HEI0YETOB B BBIKJIA/IKAX, YEPTEkKAX WIH
rpaduka, HO ydaluics BiIajeeT 00sA3aTeNbHbIMU YMEHUSMH 10 IPOBEPSEMOM TEME.

OTMeTKa «2)» CTABUTCS, €CJIM:IO0NYIIECHbI CYIIECTBEHHbIEC OIMOKH, MMOKA3aBUINE, YTO yUaIIUiCcs He BiajieeT 00s13aTebHbIMU
3HAHMSIMU TI0 JAHHOM TeMe B MOJHOU Mepe.

TpeOoBaHus K NPOBEJEHNUI0O KOHTPOJIbHBIX PadoT.

[Tpu maHupoBaHUU KOHTPOJIBHBIX Pa0OT B KaXKJIOM Kjacce HE0OXOAUMO MPEayCMOTPETh PABHOMEPHOE UX paclipejieiicHue B
TEYEHUE YETBEPTH, HE JOMyCKasi CKOIJICHUs] MUChbMEHHBIX KOHTPOJIBHBIX PabOT K KOHIy YeTBEepTH, monyroaus. He skemarenbHO
IIPOBOJIUTH KOHTPOJIbHBIE PAOOTHI B MEPBBIN JICHL YETBEPTH, B TIEPBBIH JCHb MMOCTE MPa3AHUKA, B TOHEICIbHHUK.

Hcknrwuenue mpaemupyroniux y4eHuKo8 hakmopoe npu op2anu3ayuu padomol:
paboTy B MPUCYTCTBUM aCCUCTEHTA (MPOBEPSIIONIETO0) MPOBOIUT YUYUTENh, TOCTOSHHO Pa0OTAIONIUN ¢ I€ThbMH, a HE TTIOCTOPOHHUMA
YT MAJIO3HAKOMBIN YYEHUKAM YeJIOBEK;

YUHTENIb BO BPEMsI IIPOBEJICHUsI pabOThl UMEET IPaBO CBOOOHO OOIIAThHCS ¢ YICHUKAMU;
aCCHUCTEHT (mpoBepsronuii) GpukcupyeT Bce ciiydan oOpaleHusl JAeTel K yYHUTeN0, CTENEeHb IMOMOIIH, KOTOpas OKa3bIBAETCS
YYCHUKAM CO CTOPOHBI YUUTEIS, U TIPH TOJIBEACHUN UTOTOB pabOThI MOXKET YUUTHIBATH ATH HAOIIOACHUS.

Kaxmas pabora 3aBepmraetcss camompoBepkoil. CaMOCTOSATENbHO HaWJIEHHBIE W aKKypaTHO HCIPABIICHHBIC OIIMOKU HE
JOJDKHBI CITY)KHTh TPUYMHOM CHUKEHHS OTMETKH, BBICTABIsIeMON 3a pabory. Toiabko HEOpEKHOE WX HCIPABICHHE MOXKET
IPUBECTH K CHIDKCHMIO Oajijla MpU YCIOBHH, YTO B KJAcce IPOBOJAMIIACH CIleMaibHas padora mo (GOpMUPOBAHUIO YMEHHS
BHOCHUTB UCIPABJICHUS.

OuneHka YCTHBIX OTBETOB yYalllUXCH.
OTBeT OLIEHMBAETCSI OTMETKOM «5», €CJiM YUEHHK:

o MIOJIHO PACKPBUT COJEPIKaHNE MaTepuaia B 00beMe, IPeIyCMOTPEHHOM MPOrPaMMOi U yUeOHUKOM;

o U3JI0KUJI MaTepuald TPAMOTHBIM SI3bIKOM B OIpPEACICHHON JIOTMYECKOM MOCIeN0BAaTeIbHOCTH, TOYHO HCIOIb3Ys
MaTeMaTU4YEeCKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY;

o MPABWIIHLHO BBITIOTHWII PUCYHKH, YEPTEKH, TpaduKu, COMYyTCTBYIONINE OTBETY;

o MOKa3ajdl yMEHUE WJUTIOCTPUPOBATH TEOPETUUYECKHUE TMOJIOKEHHUSI KOHKPETHBIMU MPUMEpPAMH, NMPUMEHATh MX B HOBOM

CUTyalluH IIPpHU BBIIOJIHCHHU IIPAKTHUYCCKOI'O 3a{aHUA;



o MPOJEMOHCTPUPOBAT YCBOEHUE DPAHEE M3YUEHHBIX COMYTCTBYIOIIMX BONPOCOB, CHOPMHUPOBAHHOCTH U YCTOMYHMBOCTD
WCIIOJIb30BAHHBIX IIPA OTBETE YMEHUIN U HABBIKOB;

o OTBEYaJI CAMOCTOSITENIBHO 0€3 HABOJAIINX BOIIPOCOB YUUTEIIS.

Bo3M0OXHBI 0JHa — JABE€ HETOYHOCTH NPHU OCBEIICHUH BTOPOCTEIIEHHBIX BOIPOCOB WJIM B BBIKJIAJIKaX, KOTOPHIE YYEHHK JIETKO
WCIIPABUII 110 3aMEYaHUIO YUUTEIIS.

OTBeT OlIeHMBAETCS OTMETKOH «4».,eClii OH YJOBJIETBOPEH B OCHOBHOM TPEOOBAHMSM Ha OTMETKY «5», HO MPU 3TOM HUMEET
OJIMH U3 HEJIOCTAaTKOB:

L4 B U3JIOKCHHUH JOITYIIICHBI HEOOIbIIINE HpO6€JIBI, HC MCKAa3MBHINC MATCMATUYCCKOI'O COACPIKAHUA OTBCTA, UCIIPABJIICHHLIC
10 3aMCYAHUTO YUNTCIIA.
L4 AOITYIICHBI oInOKYU v 0oJiee ABYX HCIJOYCTOB IIPU OCBCUICHUN BTOPOCTCIICHHBIX BOIIPOCOB WJIM B BBIKJIAAKAX, KOTOPBIC

YUCHUK JICTKO UCIIPABUI 110 3aMCYUYAHUTIO YUHUTCIIA.

OTMeTKA «3» CTABHTCS B CJECIVIONIMX CAYIAAX:

° HETOJIHO WJIM HETOCJIeIOBATeNIbHO PACKPBITO COJIEp)KaHWE MaTepuana, HO IMOKa3aHOo oO0Ilee MOHMMAaHHWE BOMpPOCa H
IIPOJICMOHCTPUPOBAHBl YMEHHUSI, JOCTATOYHBIC IS JajdbHEHIIEro YCBOCHHS IPOTPAaMMHOTO Marepuajia (ompelesieHHbIC
«TpebGoBaHHAMHU K MATEMATUUECKOM TOJITOTOBKE YUAIITUXCSI ).

o UMEIIMCh 3aTPYAHCHHs] WU JIOMYIICHBl OIMMOKA B OINpEACICHUU TOHSATUH W, HCIOJIF30BaHUM MaTeMaTHYECKOM
TEPMUHOJIOTHH, YePTEIKAX, BHIKIIAJIKAX, UCIIPABIICHHBIC TTOCIIE HECKOJIBKUX HABOISAIIUX BOITPOCOB YUUTEIIS;

o YUYEHUK HE CIpPABHUJICS C TNPUMEHEHHUEM TEOPUU B HOBOW CHUTYallMH TPHU BBITIOJHEHUH IMPAKTUYECKOTO 3aJaHUS, HO
BBITTOJTHUJI 33J[aHMsI 00S3aTEIIFHOTO YPOBHSI CIIOKHOCTH TI0 JAHHOU TEME;

o NpY 3HAHUW TEOPETHUYECKOTO MaTepralia BBISIBJICHA HEIOCTaTOYHAsI C(HOPMHUPOBAHHOCTh YMEHHUI M HABBIKOB.

OTMeTKA «2» CTABHTCS B CAEAYIOIINX CAYIASIX:

o HE PACKPBITO OCHOBHOE COJIEp)KaHKe YI4eOHOT0 MaTepuana;

o oOHapy>KeHO HE3HAHWE WJIM HETIOHMMAaHNE YYCHUKOM OOJBIIeH Wi HanboJiee BaXKHON 4acTu yueOHOTO MaTepHaa;

o JIOTYIICHBl OMIMOKW B OMNPEACICHUH TOHSTHHA, MPU HCIOIH30BAHUU MATEeMAaTHUYECKOW TEPMUHOJOTHHU, B PUCYHKAX,

4epTeiKax UiIn rpa(bHKax, B BBIKJIAZAKAX, KOTOPBIC HC UCIIPABJICHBI ITOCJIC HCCKOJIBKUX HABOIAIIIMUX BOIIPOCOB YUUTCIIA.

Onucanue MecTa y4e0HOro npeaMera B yueOHOM ILIaHe
Cornacuo ®enepaapHOMy 0a3MCHOMY y4eOHOMY TUTaHY TSl 00pa3oBaTeNbHBIX yupexkaennit Poccuiickont @eaepanmn 1i1s
00513aTEIHPHOTO N3YUYEHUSI MATeMAaTHKH Ha dTarie OCHOBHOTO 001IIero o0pa3oBaHus Ha U3y4YeHHE anreOphl B 7-9 kmaccax



orBoautcs 102 yaca u3 pacyera 3 yaca B Heneso (34 yueOHbIX Hemesn).B ToM yunciie KOHTPOJIBHBIX paboT - 10 (BKIIOYAs
UTOTOBYIO KOHTPOJIBHYIO paboTy)
IlleHHOCTHBIC OPUEHTHPBI COEP:KAHUS Y4eOHOr 0 mpeaMeTa

Ilo3naBaTe/ibHbIEe HEHHOCTH, KOTOPBIE MPOSBISIOTCS:
B [IPU3HAHUU LIEHHOCTH HAyYHOTO 3HAHUS,
B OCO3HaHUU IIEHHOCTH METOA0B MCCIIEOBAHUS KUBOM U HEXKUBOU MPUPOJIBI.
KoMmyHHMKaTHBHBIE IEHHOCTH, OCHOBY KOTOPBIX COCTaBIISIOT:
rpaMOTHas peub;
PaBWJIBHOE UCIOJIb30BAaHUE TEPMUHOJIOTUU U CUMBOJIMKY;
CIIOCOOHOCTH OTKPBITO BBIPAXKATh U APIYMEHTUPOBAHO OTCTAaUBATh CBOIO TOUKY 3PECHMUS;
NOTPEOHOCTh BECTH JIUAJIOT, BBICIYIIMBATH MHEHHE ONIIOHEHTA.
IleHHOCTH MOTPEOHOCTH B 3I0POBOM 00pa3e KU3HM:
NoTpeOHOCTh B 0€3YCJIOBHOM BBIMOJHEHUU TMpPaBUJ OE€30MaCHOTO HCIMOJNb30BAaHUS PA3JIMYHBIX TEXHUYECKUX YCTPOMCTB B
MOBCEHEBHOM JKU3HMU.

TpeOoBanus K pe3yabTaTaM 00y4eHHs U OCBOCHHIO CONEPKAHUS Kypca

CrangapT ycTaHaBiIMBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOCHUSI OOy4YarOIIUMHUCS OCHOBHOM 00pa3oBaTEIbHONM MPOrPaAMMBI
OCHOBHOT'O 00111eT0 00pa30BaHUs:

JIMYHOCTHBIM, BKJIIOYAIONIUM TOTOBHOCTh M CHOCOOHOCTh OOYyYaromMXcss K CaMOpPa3BUTHIO M JMYHOCTHOMY
CaMOOIIPEICIICHNI0, C(HOPMUPOBAHHOCTh WX MOTHBAIMM K OOYYEHUIO M II€JICHANPABICHHOW IMO3HABATEIILHON ESITEIbHOCTH,
CUCTEMBbl 3HAYMMBIX COIMAIBHBIX M MEXJIMYHOCTHBIX OTHOUIEHUW, LEHHOCTHO-CMBICIOBBIX YCTAaHOBOK, OTPa)KarOIIUX
JUYHOCTHBIE U TPAXTAHCKUE MTO3UIIUU B ACSATEIBHOCTH, COIIMAIbHBIE KOMIIETEHIIMH, IPABOCO3HAHKE, CTIOCOOHOCTh CTABHUTH II€JIN
U CTPOUTH )KMU3HEHHBIE TIaHbI, CHOCOOHOCTh K OCO3HAHUIO POCCUNUCKON UIACHTUYHOCTHU B MOJHUKYJIBTYPHOM COIUYME;

MeTamnpeJIMeTHbIM, BKJIIOUAIOIIUM OCBOCHHBIE OOYYAIOIIMMHUCA MEXIIPEIMETHBIE MOHSTHA U YHUBEPCAJbHbIE Y4YEOHbIE
JefcTBUA (PEeTyNATUBHbBIE, TO3HABATENIbHbIE, KOMMYHUKATUBHBIE), CIIOCOOHOCTh UX MCIOJB30BaHUs B y4eOHOM, NO3HABATEIbHOM
U COLMAJIbHOM MPAKTHKE, CAMOCTOSTEIbHOCTh IUIAHUPOBAHMS M OCYLIECTBICHHS Y4eOHOW NEATENbHOCTHM WU OpraHU3aluu
y4eOHOro COTPYIHUYECTBA C MEeAaroraMu U CBEpCTHUKAMU, IIOCTPOCHUE UHIMBHUIyaIbHON 00pa30BaTeIbHON TPAEKTOPHH;

NpeaAMeTHbIM, BKJIIOYAOIIMM OCBOCHHBIE O0YUYaAIOIMMHUCS B XOA€ U3YYEHUsI YUIEOHOI0 peIMETa YMEHHMs crienn(pruuecKue
JUIsL JAHHOW MPEeIMETHOM 00JacTH, BUABI JEATEIBHOCTH MO IOJIYYEHUIO HOBOI'O 3HAaHHSA B paMKax yd4eOHOro IMpeaMEeTa, €ro
npeoOpa3oBaHUI0 M TNPUMEHEHHUIO B Y4YEOHBIX, YYEOHO-TIPOCKTHBIX U COIMATbHO-TIPOCKTHBIX CHUTYalUsiX, (OPMUPOBAHUE
HAy4YHOI'O THUIIA MBIIIJICHUS, HAYYHBIX MMPEACTABICHUM O KIIFOUEBBIX TEOPUSAX, TUIAX U BUIAX OTHOILICHMI, BIaJ€HHE HAy4YHOUH
TEPMUHOJIOTUEH, KIIFOUEBBIMU MTOHATUSAMHU, METOAAMHU U IPHEMaMHU.



[Iporpamma mo3BoJsieT 100MBaThCA CIEAYIOUIMX PE3YIBTATOB OCBOCHUS 00pa30BaTEIbHOW MPOrpaMMbl OCHOBHOI'O OOLIETO
oOpa3oBaHus. JINYHOCTHBIE Pe3y/IbTAThl OCBOEHHS 00pa30BaTeIbHON POrPAMMBI
1) BociuTaHNE POCCUHCKON TPAKIAHCKON WACHTUYHOCTHU: MATPUOTU3MA, YBaKEHUsI K OTEUECTBY; OCO3ZHAHUE CBOCH dTHHYECKOU
MIPUHAJIEKHOCTH, 3HAHUE UCTOPUH, A3bIKA, KYJBTYPBl CBOETO HApOJa Ha IPUMEPE CONEPHKAHUS TEKCTOBBIX 3a/1a4;
2) popMupOBaHUE OTBETCTBEHHOT'O OTHOIICHHS K YYCHHIO, TOTOBHOCTH U CIIOCOOHOCTH OOYyYaroIUXCS K CaMOPa3BUTHIO U
caM000pa30BaHUI0O Ha OCHOBE MOTHBAllUM K OOYYEHHMIO M TMO3HAHUIO, OCO3HAHHOMY BBIOOPY M IMOCTPOCHUIO AalIbHEWIIEH
MHIUBUIYAIbHON TpaeKTOpuK oOpa3oBaHUs Ha 0a3e OPUEHTUPOBKHU B MUpe mpodeccuil u npoPecCuOHaANbHBIX NPEANOUYTEHUM, C
y4€TOM YCTOMYMBBIX MO3HABATEJbHBIX MHTEPECOB, a TAK)KE Ha OCHOBE (POPMUPOBAHHUS YBAKHUTEIHHOIO OTHOILIEHUS K TPYyHY,
Pa3BUTHUSA OIBITA YYaCTHsI B COL[MATIBHO 3HAYUMOM TPY/E;
3) popMHpOBaHUE OCO3HAHHOTO, YBAKUTEIBHOTO W JOOPOXKEIATEIBHOIO OTHOIICHUS K JPYrOMY YEJIOBEKY, €ro MHEHHIO,
MUPOBO33PEHUIO, KYJIbTYpE, SA3BIKY, BEpE, TPAKIAHCKON MO3ULUHN, K UCTOPUH, KYIbTYpE, PEJIUTUH, TPAAULUSAM; TOTOBHOCTH U
CIIOCOOHOCTH BECTH JIUAJIOT C APYTUMH JIFOJIBMH U JOCTUTaTh B HEM B3aUMOTIOHUMAHHS;
4) 0OCBOCHHE COLMAIBHBIX HOPM, MPABHJI MOBEICHUs, POJcH U (OpPM COIMATIBHON JKU3HU B TPYyIMIax M COOOIIECTBAX, BKIIOYAs
B3pOCJIbIE M COLMAJIbHBIE COOOIIECTBA; y4yacTHE B IIKOJBHOM CaMOYIpPABICHWUM W OOIIECTBEHHON >XM3HU B Mpejenax
BO3PACTHBIX KOMIIETCHIIUI;
5) pa3BUTHE MOpPAJIBHOTO CO3HAHUS W KOMIIETCHTHOCTH B PEIICHHM MOPAIBHBIX MPOOJIEM Ha OCHOBE JMYHOCTHOTO BBIOOpA,
(opMupoBaHUE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOI'O IIOBEJEHUS, OCO3HAHHOTO M OTBETCTBEHHOTO OTHOLIEHUS K
COOCTBEHHBIM IOCTYTIKaM;
6) bopmMHpOBaHNE KOMMYHUKATHBHON KOMIIETCHTHOCTH B OOLICHUU M COTPYJHHYECTBE CO CBEPCTHHKAMU, JICThMH CTAPIIETO U
MIIQJIIET0 BO3pacTa, B3pOCIBIMU B Ipoliecce OOpa3oBaTeIbHON, OOIIECTBEHHO IOJIE3HOH, y4eOHO-UCCIIEeI0BaTENbCKOM,
TBOPYECKOW U APYIMX BUJIOB JEATEIBHOCTH;
7) ymeHue SICHO, TOYHO, I'PaMOTHO M3JaraTb CBOM MBICIIM B YCTHOW M IMUCBMEHHOM PEYM, MOHMMATh CMBICI ITOCTABICHHOW
3a/1auy, BBICTPAaUBaTh apryMEHTALUIO, IPUBOJUTH IIPUMEPBI U KOHTPIPUMEPHI;
8) mepBOHaYaIbHOE MPEICTABICHUE O MAaTEMAaTUYECKONW HayKe Kak cepe 4eTOBeUeCKOn eATeNbHOCTH, 00 3Tanax ee pa3BuUTHS,
0 €€ 3HaYUMOCTH IS Pa3BUTHSI LIMBWIN3ALNN;
9) KpUTUYHOCTH MBIIJICHHSI, YMEHHE PACIO3HABATH JJIOTHYECKH HEKOPPEKTHBIE BHICKAa3bIBAHUS, OTJINYATh TUIIOTE3Y OT (DaKTa;
10) kpeaTUBHOCTH MBIIIIJICHHSI, THUIIUATHUBA, HAXOJYMBOCTh, AKTUBHOCTD MPH PEIICHUN apu(PMETUIECKUX 3a/1a4;
11) ymeHre KOHTPOIUPOBATH MPOLIECC U PE3YIbTAT yUeOHON MaTeMaTUYECKON JEATEIbHOCTH;
12) dopmupoBaHue CrIOCOOHOCTH K AIMOIIMOHATLHOMY BOCIIPUSITHIO MATEMATHUECKIX 0OBEKTOB, 3324, PEIICHUH, PACCyKICHUM;
13) dhopMupoBaHHE IIEHHOCTH 37J0POBOTO U OE30ITACHOTO 00pa3a KU3HH;
14) oco3HaHue 3HAuYCHWSI CEMbH B JKM3HU YEJIOBEKa M OOIIECTBA, NMPHHATUE LEHHOCTH CEMEHHOW JKHM3HH, YBAXKHTEIBHOE WU
3a00TJINBOE OTHOILIEHUE K YI€HaM CBOEH CEMbH Y€pe3 y4acTHE BO BHEKJIACCHOU paboTe;



15) pa3BUTHE ICTETHYECKOTO CO3HAHHS, TBOPYECKOH ACSATEIBHOCTH ICTETUYECKOTO XapaKTepa depe3 BBITOJHEHHE TBOPYECKHUX
paboTt

MeTtanpeaMeTHbIe pe3yibTAaThl OCBOCHHUSI 00pa30BaTEeIbLHOM POrpaMMBI.

1) yMeHHE caMOCTOSITEIIbHO OTPEACIATh eI CBOET0 00YYCHHUs, CTAaBUTh M (hOPMYITHPOBATH Ui ceOsi HOBBIE 33/1a4i B Y4€0e U
ITO3HABATEIBHOM JEATEIBHOCTH, PAa3BUBATh MOTHBBI M HHTEPECHI CBOEH MTO3HABATENBHOMN AEATENBHOCTH;

2) yMCHHE CaMOCTOSTENIBHO IUIAHUPOBATh IyTH JIOCTM)KCHUs [eleld, B TOM 4YHUCIE aJIbTCPHATHBHBIC, OCO3HAHHO
BbIOMpaTh Hauboliee 3(h(PeKTUBHBIE CIOCOOBI pelIeHus] yYeOHBIX U MO3HABaTEIbHBIX 33]1a4;

3) yMCHHE COOTHOCUTH CBOW JICHCTBUSI C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIICCTBISATh KOHTPOJb CBOCH JEATEIBHOCTUH B
npolecce JOCTHXKEHUs pe3ysbTaTa, ONpEeAeNsTh CIOCOObl JEHCTBUH B paMKaxX MPeISIOKEHHBIX YCIOBUH M TpeOOBaHUH,
KOPPEKTUPOBATh CBOM JIEMCTBUS B COOTBETCTBUU C M3MEHSIOLIEHCS CUTYALIUEN;

4) yMeHUe OLEHUBATh TPABUIHLHOCTD BBIMOJHEHUSI YUeOHOM 3aaun, €€ 0OBEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXKHOCTH
€€ pelICHHUS;

5) BajicHue OCHOBAMHU CaMOKOHTPOJISI, CAMOOIICHKH, TIPUHATHS PEHICHUN M OCYIIECTBICHHSI OCO3HAHHOTO BHIOOPA B YUCOHOH U
NO3HABATENbHOM AEATEIBbHOCTH;

6) yMeHHE OmpenensaTh MOHSATHS, CO37aBaTh OOOOIICHMS, yCTaHABIMBATH AHAJOTHMH, KIAaCCHU(DUIUPOBATH, CAMOCTOSTEIBHO
BBIOMPATh OCHOBAHUS U KPUTEPUH IS KiIacCU(PUKAIMK, YCTAHABIMBATh MPUYMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH JIOTMUYECKOE
pacCcyKIeHUe, yMO3AKIIYeHUE (MHAYKTUBHOE, NEAYKTUBHOE U 10 AHAJIOTMH) U JIe]aTh BbIBOJBI,

7) yMmeHue co3naBaTh, NPUMEHATh M INPEOOPa3OBHIBATH 3HAKM M CHUMBOJIBI, MOJEIM U CXEMBbl JJI1 PELICHUs Y4eOHBIX U
[IO3HABATEJIbHBIX 33/1a4;

8) cMBICI0BOE YTEHHUE;

9) yMeHUe OpraHU30BBIBATH Y4YeOHOE COTPYAHUYECTBO M COBMECTHYIO JCATCIBHOCTh C YUHUTEIEM U CBEPCTHUKAMH; pPabOTaTh
MHIMBUYAJIbHO U B IPYIIE:HAXOAUTh O0Illee pelIeHne U pa3peliarh KOH(IUKTH Ha OCHOBE COIJIACOBAaHUS MO3ULUN U ydéTa
UHTEpPECcOB; (OPMYIUPOBATH, APIYMEHTHUPOBATH U OTCTAUBATH CBOE MHEHHUE;

10) ymeHHEe OCO3HAHHO HCIOJIB30BATH PEUYEBBIC CPEICTBA B COOTBETCTBHH C 3a7aueii KOMMYHHKAIUU JJISI BBIPAKEHHS CBOHMX
YyBCTB, MBICJICH U MOTPEOHOCTEH; MIIAHUPOBAHUS U PETYIIAIMHN CBOCH JACATEIBHOCTH; BIIaJIEHUE YCTHOM U MUCHMEHHOW PEUbIo,
MOHOJIOTHYECKON KOHTEKCTHOW PEYbIO;

11) popmupoBaHUE U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIIOJIB30BaHMS HH()OPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHIA
(manee UKT— koMneTEeHITUN);

12) nepBoHauanbHOE MpPEACTaBICHUE 00 UAEIX U METO/IaX MAaTEMaTUKU KaK 00 YHUBEPCAIbHOM SI3bIKE HAYKU U TEXHUKU;

13) pa3BuTHE CIOCOOHOCTH BUAETh MAaTEMAaTHUECKYIO 3a/1a4y B IPYTUX JUCHUIIMHAX, B OKPYKAIOUIEH )KU3HU;



14) ymeHue HaxoOuTh B PA3IMUYHBIX MCTOYHUKAX HH(OpMAIMIO, HEOOXOAUMYIO ISl PEIIEHUs MaTeMaTUYecKUX MpoOiem, U
MPEACTABIATh €€ B MOHATHOW (hOopMe; MPUHUMATH PEIICHHUE B YCIOBHUSAX HEMOJHOM M M30BITOYHOM, TOYHOM M BEPOSATHOCTHOM
uH(popMaImy;

15) ymeHue moHMMaTh M HUCIHOJIb30BaTh MAaTEMAaTHYECKHE CPEICTBA HATJSAJHOCTH (PUCYHKH, YEPTEXKH, CXEMbl W Ap.) IS
WJUTFOCTPALMU, NHTEPIIPETALUN, apTyMEHTALINH;

16) ymeHure BBIIBUTaTh TUIIOTE3bI MPU PEUICHUH YYEOHBIX 3a7a4 U TOHUMaHUs HEOOXO0JUMOCTHU UX TIPOBEPKU;

17) moHMMaHHE CYIIHOCTH QJITOPUTMUYECKUX NPEANUCAHUA W YMEHMs JIeWCTBOBATb B COOTBETCTBUU C MPEIJIOKEHHBIM
aNrOpUTMOM;

18) ymeHHe camMOCTOSITEJIbHO CTaBUThH LEJIH, BHIOMpaTh M CO3AaBaTh AJITOPUTMBI IS PEIICHHUS] YYEOHBIX MaTeMaTHYECKUX
npooeM;

19) cnocoOGHOCTh IJIAHUPOBAaTh M OCYLIECTBIATH ACSATENbHOCTb, HANpPABICHHYI0 Ha pEIIeHHE 3aJad HCCIEA0BATENHCKOrO
Xapakrepa

IIpeaMeTHBIE pe3yIbTATHI OCBOCHUSI 00PA30BATEIbHON POrpaMMbI:

1) ymenue paborath ¢ MaTeMaTHUYECKUM TEKCTOM (CTPYKTYpUpOBaHHE, U3BJICUCHHE HEOOXOAMMON HHdOpMauu), TOYHO U
rPaMOTHO BBIpaXaTh CBOM MBICJIM B YCTHOW M NMHUCHbMEHHOW peyd, MPUMEHSIA MATEMATHUYECKYI0 TEPMHUHOJOTHIO U CUMBOJIHKY,
UCIIOJIb30BaTh PA3IMYHbIE SI3bIKM MaTeMaTHUKU (CIOBECHBIA, CHMBOJUYECKUU, TpaduuecKkuii), pa3BUTHE CIOCOOHOCTH
00OCHOBBIBATh CYXACHUS, IPOBOJUTH KIaCCU(UKAIIHIO;

2)BnajeHue 0a30BbIM TOHATHIHBIM ammaparoM: HWMETh TMPEACTABICHHE O 4YHUCie, JpoOu, MpoLeHTax, (OpMHUpPOBAHUE
NPEICTaBICHUH O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEATbHOM MUPE U PA3IMUHBIX CIIOCO0AaX UX U3yUCHUS;

3) yMeHue BBIONHATH apudMeTHYecKue mpeoOpa3oBaHus pallMOHATBHBIX BBIPAXKCHUH, TPUMEHSITh UX JJI PEIIeHUs YYEOHBIX
MaTeMaTUYECKUX 3a/a4;

4) mpaBUIBHO YMOTPEOISATH TEPMHUHBI, CBSI3aHHBIE C PA3JTMYHBIMU BUJAMU YHUCEN M CIOCO0aMM HMX 3alMCH: 1IeJioe, NpoOHOe,
MepexoJi OT OAHOM (OpPMBI 3alUCH K APYrou (Hampumep, MPOIEHTH B BUAC JCCATHYHON NPOOU; BBIICICHHE IICJION YacTH W3
HEMPaBWIBLHOU Ipo0u); pemaTh TPH OCHOBHBIE 33]]a4K HA IPOOU;

5) cpaBHUBaThH YHMCNA, YIOPSIAOYMBATH HAOOPHI YKCEI, TIOHUMATh CBSI3b OTHOIICHUN «OOJBIIEY», «MEHBIIE» C PACIOIOKEHUEM
TOUYEK Ha KOOPJIMHATHON MPSIMO; HAXOJUTH CpeliHee apuhMEeTUIECKOE HECKOIBKUX YHUCET;

6) BIaJeTh HABBIKAMHU BBIYUCICHHS TIO (pOpMyJiaM, 3HATh OCHOBHBIC €UHUIIBI U3MEPEHUS U YMETh MEPEHTH OT OJHUX €IMHUIL
MU3MEPEHUS K APYTUM B COOTBETCTBHUM C YCIOBUSAMU 3aa4U;

7) HaXOAUTh YUCIIOBBIE 3HAUEHUS OYKBEHHBIX BBIPAKCHUN;

8) yMeHue NPUMEHSTh U3yUYEHHbIE MTOHSATHSI, PE3YJIbTaThl U METOJIbI TP PEILICHHUH 3a]1a4 U3 Pa3IMYHbIX Pa3eIoB Kypca.

B pe3zynomame uzyuenus anzeopovl y4eHUK 00J1)4CeH



3HATh/MIOHUMATB*

CYIIECTBO MOHATHS MATEMAaTUYECKOTO JI0KA3aTEIbCTBA; IPUMEPHI JOKA3aTEIbCTB;

CYILIECTBO MOHATHUS aITOPUTMA; IPUMEPHI ANTOPUTMOB;

KaK MCIOJIB3YIOTCSI MaTeMaTudeckue (OpMyJibl, YpaBHEHUSI M HEPABEHCTBA;, NpPUMEPbl HX MPUMEHEHUS ISl pEHICHUs
MAaTEMAaTHYECKUX U MPAKTUYECKUX 3a/1a4;

KaK MaTeMaTHYeCKU ONpelesieHHble (YHKIMA MOTYT ONUCHIBATh peajbHble 3aBUCUMOCTU; MPUBOAUTH MNPUMEPHI TaKOTO
OIMMCAHMS;

KaK MOTPeOHOCTH MPAKTUKH MPUBEITN MATEMATUUYECKYIO HAYKY K HEOOXOMMOCTH PaCUIUPEHUS MOHITHS YHCIIA;

BEPOSATHOCTHBIN XapaKTep MHOTHX 3aKOHOMEPHOCTEM OKPYXKAIOIIEr0 MHUpA; MPUMEpPbl CTATUCTUUECKUX 3aKOHOMEPHOCTEH U
BBIBOJIOB;

CMBICIT WJICIN3AIMY, MMO3BOJSIONIEH pellaTh 33aJa4d peajbHOW JIEMCTBUTEIBHOCTHU MATEMaTUYECKUMHM METOJaMH, MPUMEPbI
omuOOK, BO3HUKAIOIINX MTPU UJCaTU3AIIH.

Tomumo YKA3AHHbBIX 6 OAHHOM pa3de/ze 3HCZH1/[1:2, 6 mp€60661H1/l}l K YPOGHIO NO020OMOBKU GKIIIOYAIOMCA MAKICE SHAHUA,
Heobxooumwle 0isl 0C80EHUS nepevyucienHsvlx Huaxce yMeHuii

AJITEBPA

yMeTh
BBITIOJHATh apu(MeTHdecKue NEeHCTBUSA, coYeTasi YCTHhIE UM MHUCbMEHHBIC NPHUEMbI, PUMEHEHUE BBIUUCIUTENBHBIX YCTPOWCTB;
HAXOJUTh 3HAYCHUS CTEIICHU C HATYPaIbHBIM MOKA3aTeJIeM; MOJIb30BAThCS OLEHKOW U MPUKUIKON IIPU MPAKTUYECKUX PacueTax;
IPOBOAMUTH MO U3BECTHBIM (POPMYJIaM M MpaBUiiaM MpeoOpa3oBaHusl OYKBEHHBIX BhIPAKCHUM;
BBIUUCTISITh 3HAUCHUS YMCIIOBBIX M OYKBEHHBIX BBIPAXKEHU, OCYIIECTBIISAS HEOOX0AMMbIE MOJACTAHOBKH U MPEe0Opa30BaHUS;
HCNOJIb30BAaTh MPHOOpPETEHHbIE 3HAHUA U YMEHHS B PAKTUYECKO 1eITeJIbHOCTH U NMOBCEIHEBHOM "KU3HU J1JI4:
MPAKTUYECKUX pacdeToB 1Mo (opmynaM, HCHOIB3YyS TMPH HEOOXOAMMOCTH CHPABOYHBICE MaTepuanbl W MPOCTEHIITNE
BBIYUCIIUTEIBHBIE YCTPOUCTBA;
OYHKIIUU U TPADOUKHAN

yMeTh
OTIpEJICISITh 3HAYCHHE (PYHKITUHU TI0 3HAYCHHUIO apTyMEHTa MPU Pa3IUIHBIX Clloco0ax 3amanus QyHKINu,
CTpOUTH TpadUKU N3YICHHBIX (YHKITUN;
OMMHCHIBATh TO TpadUKy U 8 Mpocmeuuiux ciy4asx no ¢opmyie TIOBEIEHUWE W CBOMCTBA (YHKIWN, HAXOJUTH TO Tpaduky
GyHKIMY HAauOOJIbIIINE U HAUMEHbIIINE 3HAUCHHUS;



peliaTh ypaBHEHUs, IPOCTEUIIME CUCTEMBI YPABHECHU N,
HCNOJIB30BATH NPUOOPETeHHbIE 3HAHUA U YMEHHS B IPAKTUYECKOI 1esITeJIbHOCTH U MOBCEHEBHOM KU3HH IS
OMUCAHUSA C TOMOIIBI0 (PYHKIIMI pa3IMYHBIX 3aBUCUMOCTEH, MPEICTABICHUS UX TpauyecKu, HHTEPIpETANU TpauKoB;
YPABHEHUSA U HEPABEHCTBA

yMeTh
pemaTh IpoCTeHIINEe ypaBHEHUS U HEPABEHCTBA, U UX CUCHIEMDb,;
COCTaBJISITh YPAaBHEHHUS U HepaseHcmaa 0 YCIOBUIO 3a]1a4u;
UCIIOJIH30BATh JIJI MPUOJIUKEHHOTO PEIIEHUs] YPaBHEHUN U HEPABEHCTB IpapUUECKUil METOI;
n300pakaTh HA KOOPJAMHATHOM MJIOCKOCTH MHOXECTBA PEIISHUM MPOCTEUIIINX YPAaBHEHUN U UX CUCTEM;
HCNO/IbB30BATh MPUOOPETEeHHbIE 3HAHUA U YMEHMS B PAKTUYECKOI eI TeJIbHOCTH U MOBCEHEBHOM KU3HM IS
MOCTPOCHHUSI ¥ UCCIIEAOBAHUS MPOCTEUIITUX MAaTEeMAaTHIECKUX MOJENICH;
3JIJEMEHTBI KOMBUHATOPUKH, CTATUCTUKH Y TEOPUM BEPOSITHOCTEM

yMeTh
peraTh IpoCTEHIIe 3a/1auu;
BBIYHCIISITH B IPOCTEHIITUX CITy4YasiX BEPOSTHOCTUA COOBITHI Ha OCHOBE TOJICUETA YHCIIA UCXO/IOB;
HCNOJb30BaTh MPHOOPETCHHBbIE 3HAHUA U YMEHHMS B PAKTHYECKON AeTeJIbHOCTH U NOBCEAHEBHOM KU3HM IS
aHaJIM3a PeaIbHbIX YUCIIOBBIX JIaHHBIX, PEJICTABICHHBIX B BUJE AUarpaMM, rpaduKos;
aHanu3a uHGOPMAIIMK CTATUCTUYECKOTO XapaKTepa.

®opMupyeMble YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

JInunoctHbie YY /|
1) 0co3HAOT HEOOXOIUMOCTD U3YUCHUS;
2) popmupoBaHHe aIeKBATHOTO MOJOKUTEIBHOTO OTHOIIEHUS K IIKOJIE U K TIPOIECCy YU4eOHOU NesATeIbHOCTH
PeryasituBusbie YY/|
1) cnmryaroT cBOM crioco0 JICHCTBHUS C ATAJOHOM;
2) CIUYArOT CIIOCO0 | pe3yibTaT CBOUX JCHCTBUM C 3aJJaHHBIM 3TAJIOHOM, OOHAPYKMBAIOT OTKJIOHCHHSI M OTJIMYUS OT ITAJIOHA;
3) BHOCST KOPPEKTUBBI U TOMOJHEHUSI B COCTABIICHHBIE ILJIAHBI;
4) BHOCAT KOPPEKTUBHI U JOMOJTHEHUS B CITOCOO CBOWX JICUCTBUH B CIydae PacXOKICHHs ITAJIOHA, PEaTbHOTO JCHCTBHUS U €ro
MPOAYKTa
5) BBIAEHSIOT U OCO3HAIOT TO, YTO YK€ YCBOEHO U UTO €IIe MOMJICKUT YCBOCHUIO
6) 0CO3HAIOT Ka4€CTBO U YPOBEHb YCBOCHHUS
7) OLEHUBAIOT JTOCTUTHYTBIM pe3yabTaT
8) onpenenaoT NOC/IeI0BATEIbHOCTh TPOMEXKYTOUHBIX 1I€JIeH C yUeTOM KOHEUHOI'0 pe3yJibTaTa



9) cocTaBIAIOT IJIaH M TTOCJIEA0BATEIFHOCTD JICHCTBHI

10) mpeABOCXUINAIOT BpEeMEHHBIE XapaKTEPUCTUKH pe3ylibTaTa (Koraa OyAeT pe3ynbTaT?)

11) npenBoCcXUILAOT pe3yabTaT U YPOBEHb YCBOCHHMS (KaKOM OyJeT pe3yabTat?)

12) ctaBsaT yueOHY10 3aJ1adyy Ha OCHOBE COOTHECEHHS TOT'0, YTO YK€ U3BECTHO U YCBOEHO, U TOr'0, YTO €€ HE U3BECTHO
13) npuHUMAaIOT MO3HABATENIbHYIO LIEb, COXPAHAIOT €€ IPH BHIIOJHEHUH Y4E€OHBIX ACHCTBUM, PEryaupylOT BECh MPOLIECC UX
BBITIOJTHEHHUS U YETKO BBITIOJHSAIOT TPEOOBAHUS MO3HABATEIIHLHOM 3aja4l

14) camocTosiTenbHO (POPMUPYIOT MO3HABATEIBHYIO 1I€JIb U CTPOAT JIEUCTBUS B COOTBETCTBUU C HEU
ITo3naBareabHbie YY ][

1) ymMerT BBIOMPATH CMBICIIOBBIC €IMHUIIBI TEKCTA U YCTAHABJIMBATH OTHOIICHUSI MEXKTy HUMU

2) co37a10T CTPYKTYPY B3aUMOCBS3€H CMBICIOBBIX €IMHUIl TEKCTA

3) BBIAETSAIOT KOJIMYECTBEHHbIE XapaKTEPUCTUKU OOBEKTOB, 3aJJaHHBIX CIIOBAMHU

4) BOCCTaHaBIMBAIOT MPEAMETHYIO CUTYallMIO, OMKMCAHHYIO B 3a/aue, MyTeM NepeQopMyIHpOBaHUs, YINPOIIEHHOIO MepecKas3a
TEKCTa, C BbIIEJIEHUEM TOJIKO CYIIECTBEHHOM JIJIsl pellieHus 3a1auu nHGopMaIiuu

5) BbLACIAIOT 0000IIEHHBIN CMBICT U (OPMATIBHYIO CTPYKTYPY 3a7a4u

6) yMEIOT 3aMEHSTh TEPMUHBI OTIPEICTICHUSIMU

7) yMEIOT BBIBOJAMUTDH CIEICTBUS U3 UMEIOIINXCSA B YCIOBUH 3aJ]a4H JIAHHBIX

8) BBIIETSAIOT (DOPMANTBHYIO CTPYKTYPY 3a]a4H

9) BbIICNAIOT OOBEKTHI M MPOIIECCH C TOUKH 3PEHUS 1IEJIOT0 U YacTel

10) aHaTU3UPYIOT yCIOBUS M TpeOOBAaHMS 3a/1a9H

11) BeiOupatoT Bu rpaduueckoil MOAENH, aJeKBATHON BBIJCICHHBIM CMBICIIOBBIM €IHHHIIAM

12) BEIOMpaIOT 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA ISl TOCTPOSHUS MOJICIIH

13) BBIpa)karoT CMBICJ CUTYyallMU Pa3JIMYHBIMU CPEICTBAMHU (PUCYHKH, CUMBOJIBI, CXEMBbI, 3HAKH )

14) BbIpaxaroT CTPYKTYpy 3aJa4u Pa3HbIMH CPEJICTBAMU

15) BBIMOMHSAIOT ONEepaluy CO 3HAKAMU U CUMBOJIAMH

16) BBIOMpAIOT, COMOCTABIIAIOT U 0OOCHOBBIBAIOT CIIOCOOBI PEIICHUS 33291

17) nmpoBoAsT aHAIU3 CIIOCOOOB PEIICHUS 3a/1a4 C TOYKU 3PEHUS UX PAlMOHATHHOCTH U SKOHOMUYHOCTH
18) ymeroT BoIOMpaTh 0000IIEHHBIC CTPATETHH PEIICHUS 3a1a4l

19) BbLACHSAIOT U POPMYIUPYIOT MO3HABATEIBHYIO 1IEJIb

20) OCYIIECTBIISIIOT TIOWCK U BbIICNIEHNE He00X0IMMON nH(MOpMAaITuu

21) npuUMEeHSIOT METOIbl HH(OPMAIIMOHHOT'O IMTOMCKA, B TOM YHCIIE C TTOMOIIBI0 KOMIBIOTEPHBIX CPEICTB
KommyHnukatuBubie YV /|

1) obmarorcs ¥ B3aMMOJICUCTBYIOT C MApTHEPAMU IO COBMECTHOM AEATEIbHOCTU UM 00MeHy MH(pOpMaluu



a) YMEIOT CIyIaTh U CIBIIATh APYT Apyra
0) ¢ 1OCTaTOYHOM MOJIHOTOM U TOYHOCTBIO BBIPAXKAIOT CBOM MBICIM B COOTBETCTBUU C 33Ja4aMH U yCIOBUSMU KOMMYHHUKAIIUU
B) aJIEKBaTHO UCIOJIb3YIOT PEUYEBbIE CPECTBA ISl AUCKYCCUM U apryMEHTalUU CBOEH MO3ULIUU
') YMEIOT MPEACTABIATh KOHKPETHOE COAEpKaHUE U COOOIIaTh €ro B MUCbMEHHOM U YCTHOM opme
1) IHTEPECYIOTCS Yy’KUM MHEHUEM U BBICKA3bIBAIOT CBOE
€) BCTYMAIOT B AMAJIOT, YYaCTBYIOT B KOJJIEKTUBHOM OOCYKJE€HUU MPOOJIEM, ydaTcsl BIaJAeTh MOHOJIOTUYECKON U TUATOTHYECKOM
(opMaMu pedr B COOTBETCTBUHU C TPAMMATHUYECKUMHU U CHHTAKCUYECKUMU HOPMaMH POJHOTO SI3bIKa
2) y4arcs 1eiCTBOBATh C YY€TOM MO3ULIMU JPYTOro U COTJIaCOBbIBATh CBOU JEHUCTBUS
a)[IOHMMAIOT BO3MOKHOCTb Pa3IMYHbIX TOUEK 3PEHHUS, HE COBIAJAIOLIUNX C COOCTBEHHOM
0) MPOSIBIISIIOT TOTOBHOCTH K 00CYK/I€HUIO PA3IMYHBIX TOUYEK 3pEHUs U BbIpaOOTKe 00111el (IpynnoBoii) NO3ULUN
B) yyaTcsl yCTaHABIMBATh U CPABHUBATH pa3Hble TOUKHU 3PEHUS, MPEXK/IE YEM IPUHUMATH PEIICHUE U JeNaTh BHIOOP
I') ydatcst apryMEHTUPOBATh CBOIO TOUKY 3pEHHUSI, CIIOPUTH, OTCTAMBATh MO3ULIMI0 HEBPAXKIE€OHBIM /1JIsi OMIMIOHEHTOB 00pa3oM
3) yuaTcsi OpraHu30BbIBATh U IJIAHUPOBATH Y4eOHOE COTPYAHUYECTBO C YUUTEIEM U CBEPCTHUKAMU
a) OMPEeeIAIOT eNU U QYHKIHUH YYaCTHUKOB, CIOCOOBI B3aUMOACHCTBUS
0) mIaHupyIOT O0IIHE CITOCOOBI PAOOTHI
B) OOMEHMBAIOTCS 3HAHUSIMHU MEK/y WIEHAMU T'PYIIIbI 1715 IPUHATUS 3PPEKTUBHBIX COBMECTHBIX PELLICHUI
I') YMEIOT (WJIM pa3BUBAIOT CIIOCOOHOCTh) OpaTh HA ce0s1 MHUIIMATUBY B OPraHU3allii COBMECTHOTO IEUCTBUS
1) YMEIOT (WM pa3BUBAIOT CIIOCOOHOCTH) C TIOMOILBIO BOIIPOCOB 100BIBATh HEAOCTAIOIIYIO HH(OPMALIUIO
€) yuyaTcsl pa3peiiatb KOHQJIUKTBI — BBIABISTH, UACHTU(UIUPOBATh NPOOJIEMBbI, UCKATh U OLIEHUBATH AJIbTEPHATUBHBIE CIIOCOOBI
pazpelieHus: KOHQIIMKTA, IPUHUMATh PEILIEHUE U PEan30BbIBATh €T0
’K) ydaTcsl yIpaBJIsITh IOBEACHUEM MapTHEpa — yOeXkKAaTh €ro, KOHTPOJIUPOBATh U OLEHUBATh €0 IEUCTBUS
4) pabGoTaroT B rpymime
a) yCTaHaBIMBaIOT paboure OTHOIIEHUS, ydaTcsl 3PPEKTUBHO COTPYAHUYATH U CIIOCOOCTBOBATH MPOIYKTUBHON KOOMEpaIH
0) pa3BUBAaIOT YMEHHUE UHTEIPUPOBATHCS B IPYIITy CBEPCTHUKOB U CTPOUTH MPOAYKTUBHOE B3aUMOJICHCTBUE CO CBEPCTHUKAMU U
B3pOCIIBIMU
B) y4arcs NepeBoIuTh KOHQIIMKTHYIO CUTYalMIO B JOTHUYECKUH MJIaH U pa3pellaTh €€ Kak 3a7ady uyepe3 aHajJu3 yCIOBHi
5) npuAepKUBAIOTCS MOPAITBHO-3TUYECKUX U MCUXOJIOTMUYECKUX MPUHIIUIIOB OOIICHNUS U COTPYJHHUYECTBA
a) TPOSBISIIOT YBAKWUTEIBHOE OTHOLICHHWE K MapTHEpaM, BHMMAaHHE K JMYHOCTH JPYroro, aJeKBaTHOE MEXJIUYHOCTHOE
BOCIIPHSITHE
0) JEMOHCTPUPYIOT CIIOCOOHOCThH K AMIATHH, CTPEMJICHIE YCTAaHABINBATH JOBEPUTEIbHbBIE OTHOLICHHS
B) MPOSIBIISIIO TOTOBHOCTHh aJI€KBAaTHO PEarupoBaTh Ha HYXKAbl JIPYTHX, OKa3bIBaTh MOMOIIb U AMOLMOHAIBHYIO MOIACPKKY
napTHepam



6) peryaupytoT COOCTBEHHYIO J€ATEIbHOCTh MOCPEACTBOM PEUYEBBIX JEHCTBUI

a) HCMOJB3YIOT JICKBATHBIE S3BIKOBBIE CPEACTBA JIs1 OTOOPaKEHHsI CBOMX UYBCTB, MbICIIEN U IOOYXIEHU I

0) OINHUCHIBAIOT COJEPKAHME COBEPIIAEMBIX JEUCTBUM C LEIbI0 OPUEHTHUPOBKU MPEAMETHO-NPAKTUUECKOW WJIM HWHOU
NEATEIbHOCTU

Conep:kanne yueOHOro npeamera ajareopa 8 kiacca
IoBTOpeHue (2 yaca)
I'naBa 1. PaunonajibHbie 1podu (23 yaca)
PanmonanbHass ApoOGb. OCHOBHOE CBOMCTBO JApoOH, cokpamieHue aApoOei. ToxkaecTBeHHblE TPeoOpa3oBaHUS

palMOHANLHBIX BepakeHuil. DyHknus y == u eé rpadux.
X

Ieab: BEIpaboTaTh YMEHNE BBITIOJIHATH TOXKISCTBEHHBIC MPEOOpPa30BaHUs PAllMOHATBHBIX BRIPAKCHUH.

Tak xak IEUCTBUA C pallMOHAIBHBIMHU JIPOOSMHU CYIIECTBEHHBIM 00pa30M OMHUPAIOTCSA HA JACHCTBUSI ¢ MHOTOUYJICHAMHU, TO B
Hayajie TeMbl HCOOXOIMMO IMMOBTOPUTH ¢ O0YUAIOIITUMHUCS TIPEOOPA30BAHUS 1IEIIBIX BBIPAKCHHIM.

['maBHOE MeECTO B JaHHOUW TeMe 3aHUMAIOT AJITOPUTMBI JEUCTBUH C APOOSMHU. YUaluecs JOJDKHBI TIOHUMATh, YTO CYMMY,
Pa3HOCTh, MPOU3BEJICHUE U YaCTHOE JPOOECH BCeraa MOKHO MPEJACTaBUTh B BUe apodu. [IprnoGpeTaeMble B JTaHHOW TeMe YMEHUS
BBITIOJIHSITh CJIOKCHHUE, BBIUYMTAaHWE, YMHOXXEHHUE W JICJICHHE ApoOed SBIISIIOTCS ONOPHBIMH B IMPEOOPa30BaHUAX APOOHBIX
BbIpakeHUi. [loaToMy UM crienyer yaenuTh ocoboe BHUMaHue. HerenecooOpa3zHo nepexoauTh K KOMOMHUPOBAHHBIM 3aJJaHUSIM
Ha BCE JICUCTBUS C JApOOSIMH Tpexie, yeM OyayT yCBOCHBI OCHOBHBIE aJITOPUTMBI. 3aJaHusl Ha BCe JAEHCTBHUS C APOOSMU HE
JIOJDKHBI OBITh M3JTUIITHE TPOMO3JIKUMH U TPYTOSMKHUMH.

[Ipn HaxokaeHWW 3HAYCHUN OpoOei MaroTCs 3aJaHMs Ha BBIUMCICHHUS C TIOMOIIBIO KaJIbKynsATOopa. B maHHOW Teme
pacIIMPSIIOTCS  CBEJCHUS O CTAaTUCTHYECKUX XapaKTepUCTUKaX. BBOIUTCS MOHSATHE CPEIHETO TapMOHUYECKOTO psijia
IIOJIOKUTEILHBIX YHCE.

3ydeHne TeMbl 3aBEpLIAETCS PACCMOTPEHUEM CBOMCTB rpaduka GyHKIMH y = —.
X

I'naBa 2. KBaaparnslie kopHu (19 yacoB)

[Torsitue 00 mppannoHanbHBIX yuciaax. OOmue cBeAeHUs O ACHCTBUTENBHBIX unciax. KBagpartueiii kopenb. [lonarue o
HAXO0XJCHUU TPHOIMKEHHOTO 3HAYEHUsS KBaJpaTHOro kopHs. CBoicTBa KBaapaTHBIX KopHel. [IpeoOpa3zoBaHus BBIpaXEHUH,
COJEpIKaIIMX KBaapaTHbie KOpHU. DyHKINA y = /x , €€ CBOWCTBA U rpaduK.

Heab: cucreMaTnu3upoBaTh CBEACHUS O PAlMOHAIBHBIX YUCIAX M JaTh NpeACTaBiIe€HHE 00 HMppalMOHAIBHBIX YHUCIIAX,
pacuIMpuB TEM CaMbIM IMOHATHE O 4YHWCIIE, BbIPA0OTATh YMEHHE BBIMOJHATH MNPeoOpa3oBaHUs BBIPAKEHUM, COJEPKAIIUX
KBaJIpaTHbIE KOPHHU.



B nanHOi TeMe ydamuecs MOJy4YalOT HAYaJIbHOE MPEICTABICHUE O TMOHATUU JAEHCTBUTENbHOro umcia. C 3TOM LEbIo
0000111at0TCSI U3BECTHBIE OOYYAIOIIMMCSI CBEJICHUSI O PALIMOHAJIBHBIX 4yKciax. [ BBeA€HUs MOHATUS UPPALMOHAIBHOIO YHCia
UCIIOJIb3YETCSl UHTYUTUBHOE MPEJICTABIEHUE O TOM, UYTO KaXKIblii OTPE30K UMEET JUIMHY U OTOMY KaXKJI0l TOYKE KOOPIAUHATHON
MPSIMOM COOTBETCTBYET HEKOTOpOE uncio. [lokaspiBaeTcs, 4TO CyHIECTBYIOT TOUKH, HE UMEIOIINE pallMOHAIBHBIX abCIKCC.

[Ipu BBeI€HUYU NOHATHUS KOPHSI MOJE3HO O3HAKOMUTH 00YYAIOUIUXCS C HAX0XK/IEHUEM KOPHEH C MOMOIIbIO KaJbKYJISATOpPA.

OcHOBHOE BHHMMaHHUE YAENSIETCS MOHATUIO apu(PMETHUEeCKOro KBAJpaTHOIO KOPHS M CBOMCTBAM apu(MeTHUECKHX

KBaJIpaTHBIX KOpHEH. JlOKa3bIBaIOTCS TEOPEMBI O KOPHE M3 TPOU3BEACHUS M JIPOOM, a TaKXkKe TOXKAECTBO va’ =|a|, KOTOpBIE
NOJIy4aloT IPUMEHEHUE B MPEe0Opa30BaHUAX BbIPAXKEHHH, collepKallluX KBaApaTHble KOpHU. CrelMaibHOe BHUMAHUE YAENIsIeTCs

OCBO60)KIICHI/HO OT UPpPAUOHAIIBHOCTU B 3HAMCHATCIIC I[pO6I/I B BBIPpAKCHUAX BHOA YMmenue HpCO6p330BBIBaTB

i a
NCRENCF NS
BBIPQXKEHUS, COJIEpKalllie KOPHH, YacTO UCMOJB3YeTCs KaK B CaMOM Kypce anredOpbl, Tak U B Kypcax I'€OMETpHUH, alreOpbl u
HayaJ aHaJIu3a.

[Iponomkaercs pabota Mo pa3BUTHIO PYHKIIMOHAIBHBIX MpEICTaBleHul oOyuarmuxcs. PaccmaTtpuBarorcss pyHKIus y=
Jx , €é cBolicTBa u rpaduk. [Ipy u3ydennun QyHKIUK y=+/x , IOKAa3bIBAETCA €€ B3aMMOCBA3b ¢ PyHKImei y = X2, rae x > 0.

I'naBa 3. KBagpatnbie ypaBHeHus (21 gac)

KBagpatHoe ypaBHeHue. Dopmyna KOpHEH KBagpaTHOrO ypaBHEHHMs. PellleHHe palMOHAIbHBIX ypaBHEHM. PemeHue
3a/1a4, MPUBOJAIINX K KBaAPATHBIM YPAaBHEHUSAM U IPOCTEUIINM PALIMOHAIBHBIM YPABHEHUSIM.

Heanb: BeipaboTaTh yMEHUS peniaTh KBaJApaTHbIE YPABHEHHS U NMPOCTEHIINE palliOHATIbHbIC YPAaBHEHUS U MIPUMEHSTh UX K
pELIEHUIO 3a/1a4.

B nHayane TeMbl IpUBOATCS MPUMEPHI PELICHUS HEMIOIHBIX KBAIPATHBIX YPaBHEHHI. DTOT MaTepHall CUCTEMATU3UPYETCH.
PaccmaTpuBaroTCsi anropuTMbl PEIICHUS HEMOJIHBIX KBAJpaTHBIX YPAaBHEHUM Pa3IMUHOIO BUJA.

OCHOBHOE BHUMAaHHE CIIEyeT YAeIUTh PEIlCHHIO ypaBHeHMI Buaa ax’ + bx + ¢ = 0, rae, a = 0, ¢ HCIOJB30BaHUEM
dopmynbl kopHed. B nmanHOW Teme ydammecss 3HakoMmsATcs ¢ (opmynamu Bueta, BhIpaKalomMMU CBS3b MEXKIY KOPHSIMU
KBaJI[paTHOTO ypaBHEHUs M ero kodpduuuentamu. OHM HCHOJB3YIOTCS B JajbHEHIIEM IpHU J0KA3aTEIbCTBE TEOPEMBI O
Pa3lIoKEHUU KBAJPATHOTO TPEXUJICHA HA JINHEWHbIE MHOKUTEIIH.

VYyamuecs: 0BlageBaloT CIOCOOOM pelIeHUs] POOHBIX PallMOHATIBHBIX YPaBHEHUMN, KOTOPBIA COCTOUT B TOM, YTO PELICHUE
TAKUX YPAaBHEHUN CBOJIUTCSA K PELIECHUIO COOTBETCTBYIOLIMX LEIBIX YPABHEHUN C MOCIEAYIOIIMM HCKIIOYEHHEM MOCTOPOHHHX
KOpHEM.

W3yuyenne JaHHOM TEMbl MO3BOJISIET CYIIECTBEHHO PACUIMPUTh anmnapar YpPaBHEHHMM, HCIOJb3YEMBIX I PpPEIIEHUs
TEKCTOBBIX 3a/1a4.

I'naBa 4. HepaBenctBa (20 yacoB)



HuciioBple HEPABEHCTBA U UX CBOMCTBA. 1I04YIEHHOE CIIOKEHME WM YMHOKEHHME YHUCIOBBIX HEpaBEeHCTB. [lorpemHocts u
TOYHOCTh NpHOIMKeHUs. JInHEeHbIe HEPABEHCTBA C OJTHOM EPEMEHHON U UX CHUCTEMBI.

Heab: 03HAKOMUTH 00YUYAIONIUXCS C TPUMEHEHUEM HEPABEHCTB JJIsl OLEHKU 3HAUYCHHUM BBIPa)KEHUM, BHIPaOOTATh YMEHHE
peliaTh JUHENHBIE HEPABEHCTBA C OJTHOM MEPEMEHHON U UX CUCTEMBI.

CBoiicTBa YHCIIOBBIX HEPABEHCTB COCTABIISIIOT Ty 0a3y, Ha KOTOPOM OCHOBAHO PEIICHUE JIMHEWHBIX HEPABEHCTB C OJHOMU
MEPEMEHHONU. TeopeMBbl O MOWIEHHOM CJIOXEHUM W YMHOXEHUHM HEPABEHCTB HAXOIAT NPUMEHEHHUE IIPU BBINOJIHEHUU
MPOCTEHIINX YNPAXXKHEHUH HA OLIEHKY BBIPAXXEHUH MO MeToAy rpaHull. BBoasarcs monstus abcomotHoi IlorpemHoctu u
TOYHOCTH MPUOTUKEHUSI, OTHOCUTEILHOMN MOTPEIIHOCTH.

YMeHus npoBOAUTH AEYKTUBHBIE PACCYXKICHUS MTOJYyYarOT Pa3BUTHE, KAK MPHU J0KA3aTEIbCTBAX YKAa3aHHBIX TEOPEM, TaK U
IIPY BBINIOJIHEHUH YIIPAXKHEHUM HA JOKA3aTEIbCTBA HEPABEHCTB.

B cBs3M ¢ pelieHneM JTMHENHBIX HEPABEHCTB C OJTHOW MEPEMEHHOM TAETCS MOHATHE O YHUCIOBBIX TPOMEKYTKAX, BBOJSITCA
COOTBETCTBYIOIIIME Ha3BaHWs M 0003HaueHUsS. PacCMOTpEHHIO CUCTEM HEPaBEHCTB C OJIHOW TEPEMEHHOW TMPEAIIeCTBYET
03HAKOMJICHHE O0YYaIOMUXCS C MOHITUSIMHU MEePeceUeHUs] 1 00beTMHEHUSI MHOXKECTB.

[Ipu penieHrn HEPABEHCTB UCIIOJIB3YIOTCS CBOKWCTBA PABHOCUJIBHBIX HEPABEHCTB, KOTOPBIE PAZBICHIIOTCA HA KOHKPETHBIX
npumMepax. Ocoboe BHUMaHHE CIIEIyeT yACIUTh OTPaOOTKE YMCHHMs pellaTh MPOCTEHIINE HEpaBeHCTBAa BHaa ax > b, ax < b,
OCTaHOBUBIIIUCH CIIEIMATILHO Ha ciydae, korna, a<0.

B »Tol Teme paccMmaTpuBaeTCsl TaKKE PEIICHUE CUCTEM JBYX JIMHEMHBIX HEPABEHCTB C OJHOM MEPEMEHHOW, B YACTHOCTH
TaKUX, KOTOPHIE 3aIMCaHbl B BUJEC IBOMHBIX HEPABEHCTB.

I'naBa 5. CteneHnb ¢ meJbIM NMoKka3zarejgaeM. JjieMeHThI cTaTucTHKH (11 yacoB)

Crenenb ¢ IeIbIM IMOKa3aTeleM W ee cBodcTBa. CraHmapTHBIM BuJ 4ymcia. HaganpHble cBeieHus o0 opraHu3aiuu
CTaTUCTUYECKUX UCCIICIOBAHUM.

Ieab: BeIpaboTaTh yMEHHUE MPUMEHSTH CBOMCTBA CTEICHM C IIEJIBIM ITOKa3aTeJIeM B BBIUHUCICHHSAX U IPeoOpa3oBaHUSX,
chopMHpOBaTh HAYAIBHBIE TIPEICTABICHUS O COOpPE U TPYMIUPOBKE CTATUCTUYECKUX JAHHBIX, X HATJISTHON MHTEPIPETAIUU.

B »aTo0it Teme dopMymupyrOTCs CBOWMCTBa CTENEHH C IEIBIM ITOKa3areileM. MeToa JoKa3aTelnbCTBa 3THX CBOWCTB
[IOKAa3bIBAETCSI HA MPHUMEPE YMHOXKEHHUS CTEIEHEHM C OAWHAKOBBIMM OCHOBaHUSAMHU. JlaeTcs MOHATHME O 3alKuCu 4YKCiIa B
cTaHaapTHOM Buje. [IpUBOASTCS IPUMEPHI UCTIOJIB30BAHUS TAaKOH 3amucu B PU3MKe, TEXHUKE U JPYTHX 00JACTAX 3HAHU.

VYyamuecs moydaroT HadajdbHBIC MPEACTABICHUS 00 OpraHW3allid CTATUCTHYECKUX uccieaoBaHuii. OHU 3HAKOMSITCS C
MOHSATHUAMU T€HEPAIBHON M BEIOOPOYHOM COBOKYNMHOCTH. [IpuBOAsSTCA MpUMEpPHI MPEICTABICHUS CTATUCTUYECKUX JTaHHBIX B BUJIE
Ta0JIUI] 9aCTOT U OTHOCUTENBHBIX 4acTOT. OO0ydaromuMes TpeaiaraloTcsl 3aJjaHusl Ha HaXOXKJICHHE 10 TabJMIle Y9acTOT TaKUX
CTAaTHCTHYECKNX XapaKTePUCTUK, KaK CpeaHee apupMeTHYecKkoe, Monaa, pa3max. PaccmaTtpuBaercs BONpOC O HATJISIHOM
UHTEpIpETAlUd  CTaTUCTUYECKOM uHpopManmu. W3BecTHble oOOydarouuMcsi CIOCOOBI  HAIMISIAHOTO — MPEACTaBICHUS



CTaTUCTUYCCKUX JAaHHBIX C IIOMOIIBIO CTOJIOYATHIX U KPYIOBBIX AWArpaMM pacHIupArOTCA 3a CHCT BBCACHHA TAKUX HOHHTHﬁ, Kak

MOJIUTOH Y TUCTOTpaMma.
IToBTOpeHue (6 yacoB)

Hean: [loBTOopenue, 0000111eHHE U cCUCTEMaTU3allis 3HAaHUH, YMEHUI U HaBBIKOB 32 Kypc aJireOpbl 8 Kiiacca.

Kanermapﬂo — TEMATHYIECCKOC IIJIAHUPOBAHUEC MaTepHaJjJda 1Mo MATEMAaTHKE B 8 kiacce

Tema " IloBTopenue " (2 4.) (1/3: 1 ypok - Ne21, Ne22; 2 ypoxk - Ne50, Ne52)

Tema " Panmonanbubie gpodu " (23 4.)

Ne Tema ypoka § mo Koin-Bo | OCHOBHBIE TEPMUHBI U [IpakTyeckrne HaBbIKU Jlomarnee
ypoKa y4eOHHUKY |YacoB | IIOHSTHS
3a/1aHuE
3-4 PanmonanbHble BbIpaXKeHUs § 1, m1 2 JIlpoOHbIE BBIpaKEHUS, YMeTh HaX0auTh 3HaYeHue | 3 ypok: §1,
paloHaIbHbIC npodu m.1, Ne2,
BBIPAYKCHUS, Ned;
palnroHaabHbIE APOOH 4 ypox: §1,
m.1, Ne6,
Nel0, Ne51
o-7 OCHOBHOE CBOMCTBO JIpOOH. §1,m2 3 YMeTh cokpamars 1poon, | 5 ypok: §1,
Cokparenue apooeit MIPUBOAUTE APOOH K .2, Ne24,




HOBOMY 3HaAMCHATCJIIO

Ne29, No30;

6 ypok: §1,
.2, Ne38 (n-
3), Ne40 (n-

3),

7 ypok: §1,
m.2, Ne35,
Ne4?2, Nod4

(B, T)

CroXeHHe 1 BBIYUTAHHE
po0eii ¢ OTMHAKOBBIMU

3HAMCHATCIISIMU

8§82, 1.3

YMeTh CKJIaAbIBaTh U
BbIYUTATh I[pO6I/I C
OJMHAKOBBIMH

3HaAaMCHATCIIsIMHU

8 ypoxk: §2,
m.3, Ne54,
Ne56;

9 ypok: §2,
.3, Ne61 (a,
0, B), Ne62
(a, 0, B),
Neb64

10-13

CnoxxeHue 1 BEIYUTAaHUE

npo0eii ¢ pa3HBIMU

§ 2, .4

VYMeTh CKIaabIBaTh U

BBIYUTATH APOOHU C

10 ypoxk: §2,
.4, Ne77,




3HaMCHATCIIsIMHU

Pa3HbIMHU 3HAMCHATCIISIMU

Ne78, Nel105;

11 ypoxk: §2,
.4, Ne80,
Ne84, Ne106;

12 ypoxk: §2,
.4, Ne86 (a,
0), Ne92,
Nel07;

13 ypoxk: §2,
.4, Ne93 (a,
0), Ne97 (a,
6)

14

KontponbHas paboTa mo teme

«PanuoHanbHbIe IPOOU»

14 ypox: §2,
.4, Ne9g,
Ne99

15-16

YMHOXEHHE TPoOeii.

Bo3Benenue B creneHn

§ 3, 1.5

YMeTs yMHOXKATh ApOOH,

BO3BOJAUTH B CTCIICHDb

15 ypoxk: §3,
m.5, Nel09,
Nelll,




Nelle6;

16 ypox: §3,
m.5, Nel19
(r, 1, e),
Nel20 (a, B),
Nel123 (a, B)

17-18

Jlenenue apobdei

§ 3, m.6

YMeTh 1enuTh 1poou

17 ypox: §3,
.6, Nel133,
Nel37 (6, 1,

€, 3);

18 ypoxk: §3,
.6, Ne139,
Nel40

19-22

[Ipeo6pazoBanue

pPaLMOHAIBHBIX BBIPAKCHUI

§ 3, m.7

YMmeTs mpeoOdpa3oBhIBaTh
paImoHaIbHbBIE

BBIPAKCHUS

19 ypoxk: §3,
.7, Nel148
(6,r), Ne149
(6, ), Ne150
(0);

20 ypoxk: §3,




m.7, Nel51
(0), Nel152
(0, 1), Nel153
(6);

21 ypok: §3,
n.7, Nel54
(a), Nel55
(a), Nel156
(a), Ne159
(a);

22 ypok: §3,
m.7, Nel61
(a), Ne163
(a, B), Ne196

23-24

OyHKIMA y=K/X U e€ rpadux

§ 3, .8

Oo6parHas
IPOITOPIIMOHATIBLHOCTD,

runepoosa

YMmeTs cTpouTh Tpadux
GyHKIOUHM y=K/X, HAXOIUTh
C TIOMOIIBIO Tpadrka
3HAauYeHWE apTyMEHTA,

3HaueHue QyHKIUN

23 ypoxk: §3,
.8, Nel80,
Nel82,
Ne190 (a, 06);

24 ypox: §3,




.8, Nel 85,

Nel86,
Nel194
25 KonTtponbsnas pabora 1o 1 §3, m.9
Teme «PalrmoHanbHbIC
poOm»
Tema " KBagpatnsie kopuu " (19 4.)
No Tema ypoka § mo Koin-Bo | OCHOBHBIE TEPMUHBI U [IpakTyeckrne HaBbIKU Jlomamuee
ypoKa y4eOHHUKY |YacoB | IIOHSATHS
3alaHue
26-27 | PannoHaibHBIE U § 4, m.10- 2 ParmonanbHBIE YHCIIA, YMeTh npencTaBiasaTh yuciag 26 ypok: §4,
HMppALMOHAILHBIC YHCIIa 11 OecKOHEeYHad JIeCATUYHAA | B BHUIE OECKOHEUHON m.10-11,

Ipo0b, IepuoauICCKast

JIpo0b, IepUo APOOH

JECATUIHOU JpoOu

Ne268, No282
Ne272;

27 ypoxk: §4,
m.10-11,
No285,




Ne294, Ne296

28-29 | KBanmpaTHble KOpHH. § 5, m12 KBaapatHslil KOpeHb, YMeTh HaXOqUTh 28 ypok: §5,
Apudpmernyeckuii apumeTniecKuit 3HAYECHHUE KOPHS .12, Ne301,
KBaJIpaTHBIN KOPEHb KBaJIpaTHBIM KOPEHb Ne302 (0),

Ne303 (0);
29 ypok: §5,
.12, Ne305,
Ne306,
Ne317
30 YpaBHeHHe X% =a §5,n.13 Ywmerts pemiath ypaBHenue | 30 ypok: §5,
x% =a m.13, Ne323,
Ne329,
Ne330

31 Haxoxnenue npuOmmkEHHbIX | § 5, n.14 YMeTb HaXOOUTh 31 ypox: §5,
3HAYEHUM KBaJPaTHOIO npuOmmkEHHbIC 3HaueHust | .14, Ne338,
KOpHS KBaJIpATHOT'O KOPHS No344,

Ne349
32 ®ynkums y = Jx u eé § 5, n.15 C momormpto rpaduka 32 ypok: §5,
(GYHKIIMY HAXOJIUTh .15, Ne357,




rpadux

3HAYEHHUE apryMEHTa,
3HaueHue (PyHKIHH,

CpaBHUBATH YHCJIa

No364,
Ne366

33-35

KBanpaTHslil KOpeHb U3
MPOU3BEACHUS, IPOOH,

CTCIICHH

§ 6, m.16-
17

YMeTsr HaXOIUTh
KBaJIpATHBI KOPEHb U3
MIPOU3BEICHUS, IPOOH,

CTCIICHHU

33 ypox: §6,
.16, Ne369
(r-e), Ne370
(r-e),
Ne392;

34 ypoxk: §6,
m.16, Ne372,
Ne375,
No377 (B,
r);

35 ypox: §6,
.16, Ne385
(1-3), Ne386
(r, ),
Ne396

36

KontponbHas paboTa no teme

Ne419, Ned20




«KBanpartHble KOpHI»

37-39 | BoiHeceHue MHOXKHTEIS 13- § 7, m.18 BriHecenne MHOXKUTENS YMeTh BRIHOCUTh 37 ypoxk: §7,
O] 3HaKa KOpHs. BHeceHnne M3-TI0J] 3HaKa KOPHS, MHOKHUTEJb U3-10J1 3Haka | .18, Ne408,
MHOUTEIIS TI0JT 3HAK KOPHSA BHECEHUE MHOKUTEIA MO | KOPHS, BHOCUTD Ne409,

3HaK KOpHS MHOHUTEIIb T10]T 3HAK No441;
KOPHA 38 ypoxk: §7,
m.18, Ne410,
Ne412,
Ne415;
39 ypox: §7,
m.18, Ne416,
Ne463,
Ne472 (a, 0,
B)

40-43 | [IpeobpazoBaHue § 7,119 YMetb npeobpazoBeiBath | 40 ypok: §7,
BBIPXKEHHH, COJIEPKAIIAX BBIpaXKEHMS, cojiepxkamux | 1m.19, Ned24,
KBaJIpaTHbIE KOPHHU KBaJIpaTHbIE KOPHHU Ne426,

Ne440);

41 ypoxk: §7,




.19, Ned28,
Ned29,
Ned90);

42 ypoxk: §7,
.19, Ne432,
Ne433,
Ne492;

43 ypok: §7,
.19, Ned493
(a, 6, B, 1),

No494 (a,0),
Ne502 (a, 6)

44

KontponsHas pabora mo

Tteme « KBagpatHbie KOpHI»

§7, m.20

Tema " KBagpatnsbie ypaBHenus'" (21 4.)

No

Tema ypoka

§ mo

Komn-Bo

OCHOBHbIE TEPMUHBI U

[IpakTrueckne HaBbIKU

Jlomanuee




ypoka

y4E€OHUKY

qaCoB

IIOHATHUA

3aJaHuC

45-46

Henomnuele kBagpaTHbie

ypaBHEHUS

§ 8, m21

KBanparnoe ypaBHeHue,
HEIOJHOE KBaJIpaTHOE

YpaBHEHHE

YMeTh peniaTh HENOIHOE

KBaJ[paTHOE YPaBHEHUE

45 ypok: §8,
m.21, NoS18,
No521,
Ne524;

46 ypok: 88,
m21, Ne522,
Ne523,
No525

47-50

dopMmyJia KOpHEN

KBaJIpaTHOI'O YPaBHCHUA

§ 8, m.22

JAnCkpuMHUHAHT

KBaJApaTHOI'O YPAaBHCHUS

Ymers pemiath
KBaJpaTHbIC YPAaBHEHUS

o ¢hopmyiie

47 ypok: §8,
m.22, Ne535,
Neo557;

48 ypok: §8,
.22, Ne536
(a, 0, B),

No539 (a, 0,

B, I);

49 ypox: §8,
m.22, Ne541,




No543 (a, 0,
B);

50 ypoxk: §8,
m.22, Ne545
(a, 6, B, 1),

No546 (a, 6)

51-52

Pemenue 3aJa4 ¢ TIOMOIIIBIO

KBaJPATHBIX YPaBHEHUM

§ 8, m.23

Ymers pemats 3a7a4u C
TTOMOIIBIO KBAIPATHBIX

YpaBHECHUU

51 ypoxk: §8,
.23, Ne560,
Ne562;

52 ypox: §8,
m.23, Ne564,
No567

53-54

Teopema Bueta

§ 8, m.24

53 ypoxk: §8,
.24, No582,
Ne597;

54 ypok: §8,
.24, Ne584,
Ne586,




No587

55

KonTponbsHas padbora o teme

«KBanpatHble ypaBHEHHS»

No589,
Ne596 (a, 0,
B)

56-60

Pemenue apoOHbIX

palMOHAIbHBIX YPABHEHUI

§ 9, m.25

Jpo6Hoe panmoHaIbHOE

YpaBHEHHE

YMeTh peniath 1pooHOoe

pPaIOHAJIBHOC YPABHCHHUC

56 ypox: §9,
.25, Ne600
(e, xk, 3, H),

Ne601 (7, e,

X, 3);

57 ypoxk: §9,
m.25, Ne602
(m, e, K, 3),
Ne603 (T, 1,
e);

58 ypoxk: §9,
m.25, Ne605

(r’ I[’ e)’
Ne606 (a);

59 ypok: §9,




.25, Ne607
(r, &, e),
Ne608 (B,
r);

60 ypox: §9,
.25, Ne609

(, 1),
Ne614

61-64

Pemenue 3aJa4 ¢ TIOMOIIIBIO

paIMOHANILHBIX YPaBHEHUHN

§ 9, 1.26

Ymers pemats 3a7a4u C
IIOMOIIBIO PALIMOHAIBHBIX

YpaBHECHUU

61 ypox: §9,
.26, Ne619,
Ne620;

62 ypox: §9,
.26, Ne629,
Ne630;

63 ypoxk: §9,
.26, Ne631,
Ne690 (a, 0,

B, I);

64 ypok: §9,




.26, Ne632,

Ne692 (n, e,
K, 3)
65 KonTtponbsnas pabora 1o 1 §9, m.27
teme « KBagpaTHbie
ypaBHEHUS»
Tema " Hepaencrtna " (20 4.)
No Tema ypoxka § mo Koin-Bo | OCHOBHBIE TEPMUHBI U [IpakTryeckre HaBbIKU Jlomamuee
ypoKa y4eOHHUKY |YacOB | IIOHSTHS
3a/1aHue
66-68 | UunciaoBble HEpaBEHCTBA. § 10, m.28- 3 66 ypok:
CRoiicTBa YUCIOBBIX 29 §10, m.28-
HEPABEHCTB 29, No729,
No732;
67 ypok:
§10, m.28-

29, Ne750,




Ne757;

68 ypok:
§10, m.28-
29, Ne759,
Ne764

69-71

CroeHue 1 yMHOXKEHUE

YHUCJIIOBBIX HCPABCHCTB

§ 10, 11.30

YMmeTh CKJIaAbIBATh U
YMHOXKAaTb YU CJIOBBIC

HEPaBEHCTBA

69 ypok:
§10, .30,
Ne766,
Ne769,
Ne780;

70 ypok:
§10, .30,
No771,
Ne774,
No781;

71 ypok:
§10, .30,
No772,
Ne779




72-73 | IlorpemHoCTh U TOYHOCTh § 10, m.31 AOcomroTHas YMeTh HaXOaUTh 72 ypok:
MPUOTMKCHUS MOTPEITHOCTb, aOCOJIIOTHYIO U §10, m.31,
OTHOCHUTEJIbHAs OTHOCHUTEJIbHYIO No784,
NOTPEIIHOCTD MOTPEIIHOCTH Ne785,
npuOIMKEHHOTO Ne797;
3HAYCHUS 73 ypok:
§10, m.31,
No792,
No798
74 KonrtponbHas paboTa mo teme ctp. 178,
«HepaBencra» BOIIPOCHI
75 [Tepeceuenue u oobeaunenue | § 11, m.32 [lepeceuenue u YMeTh HAaXOUTh 75 ypok:
MHOKECTB 00bEeIMHECHUE MHOXECTB, | IEpecedueHue u §11, m.32,
MyCTO€ MHO>KECTBO oObeauHeHue MHokecTB | Ne80O0,
Ne802
76 HUucnoBble MPOMEXKYTKH § 11, m.33 HucnoBor MPOMEXKYTOK, YMeTb Ha KOOpJMHATHOU | 76 ypOK:
YHCIIOBOU OTPE30K, npsiMoi n300paxathb §11, m.33,
WHTEPBAJ, MOJTYUHTEPBAJ, | YUCIOBOU MPOMEKYTOK No814,
OTKPBITBIM YMCIIOBOM JIy4 Nog15,




NeB18

77-80

Pemenune HepaBeHCTB ¢

OJTHOM IIEpEMEHHOM

§ 11, m.34

HepaseHncrsa ¢ ogHou
IIEPEMEHHOU, pEILLICHUE
HEPABEHCTBA C OJTHOU
IIEPEMEHHOM,
PaBHOCHJIbHBIE

HEPaBEHCTBA

YMeTh pemarhb
HEPABEHCTBA C OJTHOMN

IIEpEMEHHON

77 ypoK:

§11, m.34,
Ne840 (n, e,
X, 3),
No841 (m, e,

K, 3);
78 ypok:

§11, m.34,
No843,
No844 (n, e,

K, 3);
79 ypok:

§11, m.34,
Ne850,
No852,
Nog71;

80 ypok:




§11, m.34,
No854,
No855

81-84

Pemenue cucreM HEpaBEHCTB

C OJHOW NIEpPEMEHHOMN

§ 11, 1.35

Cucrema HEPaBEHCTB C
OJIHOM IIEpPEMEHHOM,
pelIeHNE CUCTEMBI
HEPABEHCTB C OJTHOMU

IIEPEMEHHOM

YMmeTs pemath CUCTEMBI
HEPABEHCTB C OJIHOMN

MIEPEMEHHOM

81 ypoxk:

811, m.35,
Ne876 (B, 1),
Ne877 (B, 1),
Ne878 (B,
r);

82 ypoxk:

§11, m.35,
Ne881 (B, 1),
Ne882 (B, 1),
Ne885 (B,
r);

83 ypok:

§11, .35,
Ne886 (B, T),




No887 (B, 1),

No889 (0);
84 ypoxk:
§11, m.35,
Ne890 (B, 1),
Ne891 (B, 1)
85 KonTponwshas pabora o teme 1 §11, m.36
«HepaBeHncrBa»
Tema " Crenenb ¢ neabiM noxkasaresjaem " (11 4.)
Ne Tema ypoka § o Koin-Bo | OCHOBHBIE TEPMUHBI U IIpakTrueckne HaBBIKU Jlomaiiinee
ypoka y4eOHUKY |YacoB | IIOHATUS
3aJlaHue
86-87 | OmpeneneHue CTEICHU C § 12, n.37 2 CreneHsb C YMeTh HaXOauTh 3HAUCHUE | 86 YpOK:
[EIBIM OTPULIATETLHBIM OTPHUIATEIHHBIM BBIPa)XXEHUS, COAEPKAILETO §12, 137
2 H‘ 2
MoKa3aTeaeM MoKazaTesaeM CTETICHb C OTPHUIIATEIIbHBIM NeO68
2506,

IIOKa3aTCJICM

Ne970, Ne984




87 ypoxk:

§12, .37,
Ne977,
Ne978,
Nel1010

88-90 | CpotictBa crenenu ¢ neiabiM | § 12, m.38 3 YMeTh NPUMEHSTH 88 ypok:

ITOKA3aTCIICM CBOWCTBA CTEIICHU Impu
§12, m.38,

Ne98e6,
Ne989, Ne993

PCUICHUH 3a1a4

89 ypoxk:

§12, .38,
Ne994,

Ne999;
90 ypok:

§12, m.38,




Nel003,
Nel006,

Nel007(B, T)

91 CrangapTHbIi BUJ YUCa § 12, m.39 CraHmapTHBIM BUJ YUCaa | YMETh 3alUChIBATh yuciao | 91 ypok:
B CTaHJAPTHOM BHUJIE §12, m.39,
Nel015,
Nel016,
Ne1020
92 KoHTpoapsHas padbora 1mo Teme cTp. 225,
«CTeneHs ¢ 1eNbIM BOIIPOCHI
nokazaresem»
93-94 | C6op u rpynmnupoBKa §13, m.40 YacroTa, oTHOCHUTENbHAs | YMETh COOMpATh U 93 ypok:
CTaTUCTUYECKUX JAHHBIX 4acToTa, FreHepaJibHas IpyNIUPOBATH §13, m.40,
COBOKYITHOCTb, cratuctuueckue nanubie | Nel029,
BBIOOpOYHAs Nel031,
COBOKYITHOCTb Ne1040;
94 ypok:

§13, .40,




Nel033,
Nel035,
Nel057 (a)

95-96 | HarnmsioHoe mpeacTaBicHUE
CTaTHCTHYCCKOU

uHpopMauu

§13, m41

I'mcrorpamma

YMeTs HarJIsa1HO
MIPEICTABIIATh
CTaTUCTUYECKYIO

uH(pOopMaIIIO

95 ypok:
§13, m.41,
Nel1043,
Nel045,
Nel057 (0);

96 ypok:
§13, m.41,
Nel054,
Nel057 (B),

Nel059

Tema " IloBTOpenne. UToroBasi KOHTpobHas padora " (6 4.)

(97 ypox: Ned72, Ne476, Ne490; 98 ypok: Ne654, Ne661; 99 ypox: Ne1058, Ne1060, Ne1061; 100 ypox: Ne903, Ne904; 101 ypok:
Ne940 (a, 0, B), Ne941 (a, 6); 102 ypok: ---)




[HEN

ok wn

MarepuajibHO-TeXHHYECKOE o0ecreYeHue:
. JleMOHCTpallMOHHBIE IJIAKATHI, COJEPKAIME OCHOBHbIE MaTeMaTHYeCKUe (POPMYJIIbl, COOTHOLIEHUS, 3aKOHBI, TAOIUIIbI
METPUYECKHUX MEP;
Mopenu miockux 1 00bEMHBIX QUTyD;
KitaccHble TMHENKH, YyTOABHUKH, TPAHCIIOPTHP, LIUPKYJIb;
MynpTUMEIUUHBIN IPOEKTOP, KOMIIBIOTED;
Pa3paboTanHble Mpe3eHTalUU M0 OTACIbHBIM TEMaM;
Kaprouku, pa3natounslii MmaTepua.
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KonrpoasHaa paGora No 1 (nm. 1—4)

Bapuanr 1
. Coxparure apobb:
14 x2b4
; O
8) Sieeps’ O

6x x2—- 16
; B) .

2x2 _ Gx’ x-—4

BrinonHKMTe BEIYMTAHUE WJIHM CICKEeHHe Jpobeii:
41y — 3 + 2
a) L_ + y_-

6y 4y
) a _ a
at+tb a-5
_ 2
. HaliznTe 3HaYenue BuIpa)keHMA Ha + &3;& npu a = 4,
b=-12,
2a -1 2a

. YropocTuTe BBIpa)KeHue 1 —

4+ da+1 2a+1

Bapuaur 2

. Cokparure apobb:

35a56% 15x2 | B) x2-9
21a%t’ 6x + 15x2° x+3°

BrinmonHNTE BREIUHTAHHNE MM CAOMKEeHHe Apobeii:
Ty+4 2y+3
a) - ;
8y 6y
6) 22— + 2,
) a+4 a-4

10y

3
" x—
. HatimuTe 3sHaYeHNE BLIDAKEHUA _2y_ +5y% mpn x=—-18,

y=4,5.

. YrupocTuTe BHIpaskeHHe 1 + -

. IlocrpoiiTe rpadbur dyEKnuH [ =

[

.

. IlocTpoiiTe rpadurk dyuxkoum y = ~

KounrpoasHan paGora Ne 2 (1. 5—8)

BapwmanTt 1

1. IIpepcraBrTe B Buae ApeOH BhIparKeHUE:

) 36x° ¥,
yB 96’

5
6) (27220 : %;

( 6-a2] 6+a
B) |a+ :

l+a ) a2-1"

. IlocrpoiiTe rpaduk GyHKIUM Yy = —%. YramxuTe obIacTh

onpeAeneHdsa M obnacTs 3Haverwii dyErnun. IIpw Kakux
3HAYEHHMAX X QYHKIMA OPUHAMAET IOJ0XUTeILHBle 3HAUE-

aua? IIpuaagnesxaT au rpaduKy QyHKIIMY ToukH A (—4; 2),
B(8; 1), C(64; -0,125)7
6
|x |’
BapuanTr 2

IlpencTaBhTe B BHAe ApoOM BEIpAYKEHHE:
2 5
a 4b
a) —3

1265 &’
6 s 14 x2);
) ” ( y)

213
—

2 _ 2
B) a+2+a _1 2a+a.
1-a a+ 2

8

. ITocrpoiiTe rpaduk GQYHKIHH Y = L Vraxure obiacTs

onpejeneEus ¥ obaacte sHavennid dyaxkuun. Ilpu Kakmx
3HAUEHHAX X GVHKIMA UPpMHHEMAET OTPHUILATEIbHEIE 3HAYE-
uua? Ilpusagnesxar au rpaduky dyarinu roukn A (4; —2),
B(-8; -1), C(-64; -0,125)?

6

||’



1.

L

ket

2.

3.

4.

5.

KoaTpoasnana patora Né 3 (mn. 10—17)

Bapwuant 1

2
1 ’ 1 0,6
— J169; 12-4 /6=, =
26 69; 0) 4 B) ( Jﬁ]
Haiiinre saHaYeHHe BHIpaYKEeHWA:

a) ,0,04-225;  B) \56-.14; 1)

Briuncaure:

a) 10,/0,25 +

0,52 — 0,42,

16 V75
0) 289° r) —\/?,

ITocrpoiite rpadur ¢dyHKOHE ¥ = \/.'r_c Kaxue m3 Touex
A(25; -5), B(1,21; 1,1), C(-4; 2) npuHazne:xaT rpaduKy
aTol GyHKUIUH?

Pemure YpaBHeHME:

a) x2=25; 6) y2=19; B) a? =9.

Tocrpoiite rpadux GyHKRIUN y = (Yx).

BapuaxTt 2
Briumciaure:

}i 1 ) _1 i 2
a) 0,83 +2,/0,81; 6) 20,/0,0 241/144, B) (0,540

Haiinure 3HaueHUe BRIPAXKEHHUA:

a) /0,36 256; B) J72-18; n) 2,52 — 2,42,

5

ITocTpoiite rpadux GYHKIUE Yy = J; Kakne H3 TOUYex
A(-36; 6), B(1,44; 1,2), C(4; —2) npuragaexaT rpadury
aToit GyHKOUN?

Pemure ypaBHeHHe:

a) x2=64; 6) y>=61; B) Ja® = 25.

ITocTpoitTe rpadux QyHKUuM y = |/—x.

=

o

o0

!H

|bo

[

KonTpoarnasa patora N 4 (nm. 18—19)

BapmanTr 1

6) (V6 — y2)%

-a, 5\/_
O

OcBofoauTech OT 3HAKA KOPHA B 3HAMeHAaTele:

15. 6
5 B- B

JIORB.DRI’ITB, YTO J3HaAYEeHNe BbIpaKeHHnA

¥YropocruTe BLIpaXKeHne:

a) JE(JE+J_)__J_

Coxparure apobb: a)

a)

4

4

ABJIAETCH PAaINOHAJBHBIM YHUCIAOM.

anoc'rn're BhIDAXKeHHe:
a) J(-3,2)% 6) Jy's B) V.

BrecrTe MHOMUTEJE O] 3HAK KODHA:
a) 2J§; 6) aﬁ, raea =2 0; B) xd—%.

Bapuaur 2

. anoc'rn're BBIDAZKEeHHE!

a) —ﬁ+f(f ¥6);  6) (J7 - 3)%

+J_ 5) 7447
Jid+ 2’

OCBoﬁoJIKTECB OT 3HAKA KOPHA B 3HaAMeEHAaTeJNe:

18 3
O =% %

Coxparure n1polb: a)

a)JE

2

2/3+1

2

3-1

2

HokamuTre, 9TO 3IHAYEHHEe BBHIPAKEHHSA
ABJAETCA PAllMOHAJBLHBEIM YMCIOM.
YnpocTHTe BhIpasKeHHE:

a) /(-4,2)%; 6) Ja¥; B) xlt.

BuaecuTe MHOXKUTEAE Iog SHAK KOPHSA:

a) 3J§; 6) aﬁ, roe a < 0; B) —x‘/%.

3j5+1

3

5-1



|l—l

=

KonTtpoassaa pabGora Ne 5 (nmm. 21—24)

BapuarTt 1

. PellruTe ypaBHeHmue:

a) 5x2+8x -4=0;

6) 25x2 — 4 = 0;

B) 6x% = 18x;

r) (x+3P2-2(x+3)-8=0.

Haiiaure aBa mnociefoBaTelbHBIX HATYDAJBLHEIX YHCIA,
npounaBejleHNe KOTOPHIX paBHO 132,

OmuH KopeHB KBaJpaTHOro ypasHeHus x2 — 4x +c¢ = 0 pa-
BeH 2+ Jﬁ Hajiigure gpyro#f KkopeHb M 3HAYUEHHE C,

BapuasnT 2
Pemure ypaBuenue:;
a) 5x%+ 14x — 3 =0;
6) 36x% - 25=0;
B) 4x% = 16x;
r) (x-32-2(x-3)-15=0.
OaHo M3 ABYX HATYDPANBHBIX 4dHce] Ha 3 00Jbme APYroro.
Haiigure aTH uMcna, ecJuW HX NpoWsBeneHMe paBHO 180,

Kopuwu ypasmerus x2 — x + ¢ = 0 yZ0BJIeTBOPAIOT YCJIOBHIO
3x, + 2x, = 0. Haitnure snauenne ¢.

[

N

|

b0

KontpoasHana paGora Ne 6 (mmm. 25—26)

BapuranT 1
Pewmnte ypBHeHNe:

a) x2 _2x+3,
x+3 x+3°
2x 144
(4} - =1.
) x+6 x2-36

Peurure rpadruecKkn ypaBHEHHE

——4—=3—x.
X

Karep npomren 30 KM 10 TeyeHHIO peKH ¥ 13 KM IIDOTHE Te-
yeHusdA, 3aTpaTuB HA Bech nyTh 1 u 30 muu. Kakosa cober-
BEHHas CKOPOCTb KATEpa, €CIH CKODOCTH TEYEHUS PeKHn
paBHa 2 KM/u?

Bapuasr 2
Pemure ypBHERHE:!

2 _
a) x2-6 __x :
x—3 x -3
x2+2x -8 7
6) 5 = .
x -4 x+2
Pemnre rpadpudecku ypaBHeHHE
6
—=x+1.
x

TypucThl nponavlny Ha OGalifapke NPOTHE TeYeHHA DEKH
6 xM u BepHynuch ofpaTHo. Ha Bce myreiriecTBHe OHH 3a-
TpatTuan 4 4 30 muH. Kaxkosa cobeTBeHHAs cKopocTh Oaii-
JapKH, €¢I CKOPOCThH TeYeHMA PeKH paBHa 1 Km/u?



Konrpoasnaa pa6ora Né 8 (. 32—35)

Bapuanr 1
1. PemnTe HepaBeHCTBO!
a) 6x = —-18;
6) —4x > 36;
B)0,6(x-2)+1,6x<x+ 1.

2. Pemmurte cacTeMy HepPaBeHCTB:

KonTpoasnasa pa6ora N 7 (. 28—31)

x+2<17- 2%, 2x+9>6x-5,
a
Bapunast 1 ) 99— 5x < 24; ) -5 1
1. HsBectHO, uTo @ > b. CpasuuTe; 2
a) a+8 nb+8; 3. Ilpn kakmx 3HAYeHMAX TNePeMeHHOH MMeeT CMBLICJ BbIDA-
2 2p JKeHne:
6) 3 au 3 b;

B) 4—aud-b 8) y3x-17;

6) Bx-2+6-x?

2. JlorkakxuTe HePABEHCTBEO!
a) 4a® +1 2 4a; f
6) (a+2)(a+4) < (a +3)2. 4. PeunTte HepasernctBo (83— 4/10)x >19- 6J1—O ¥ YKaXurTe
HauboJbllee QN0 YUCI0, YAOBJETBOPSIOIIEe 3TOMY Hepa-
3. 3uaa, uro 7,2<a<8,4 1 2<b<?2,5, onegure: BEHCTBY.

a) ab; 6) —2a+b; =B) Z.
b Bapunaur 2

1, Pemwure HEpaBEHCTBO:

a+2+a+2

4. JMoraXHuTe HEepPABEHCTRBO 2 4n0pu a > 0.

2 a) bx > —45;
0) 6x = 42;
Bapmanrt 2 B) 1,2(x + 5) + 1,8x > 7 + 2x.
1. HaBecTHO, uTO @ < b. CpaBHHUTE:
a) a-5nb-5; 2. PemmnTe cHCTEeMY HEeDABEHCTB:
6) —%an—gb; ’ 3x+22x-—4, 5 x+4>-5"£,
B) a—2ub-1. 5 - 8x < 20; 3-0,7x > 0,3x.
2, Joxa’XxuTe HEPABEHCTEO: .
a) 9b% +1 > 6b; 3. Ilpn Kaxkux SHAYEHHUAX IIepeMeHHOH MMeeT CMBICA BhIpa-
6) B-1)(P-3)<®-2)2 HEHUE:

a) /bx— 2;

6) y1-5x — x +87?

3. 3mad, wro 1,6 <a<1,8u 1,2 <b<1,5, onerure:
a) ab; 6) da—b; B) %
4. Pemwure mepasenctrBo (5 - m)x < Bl - IOJ% H YKamHuTe

HauboJbIIEe LEeJoe YHCI0, YAOBJETBODAIONIee 3aTOMY Hepa-
BEHCTBY.

4. Joraxure HepaseHcTBo d® +12 d? +d npu d 2 —1.
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KonTponnBaa padora Nt 9 (. 37—42)

Bapuaur 1
1. Haiaure sHAYeHUe BLIPAYKEHHA:

a) 5'2.571%; g) 78:77; B) (28)2.
. YapoerHuTe BbIpaxKeHue:

-1
a) 2,575 - 4a%"; 6) (3"‘4] . 12x78y2.
4y3

3. llpeacTaBeTe B CTAHAADTHOM BHJE HHCIIO:
a) 3700; 6) 0,084; B) 621,6-10% r) 2161072
4. AIMAHHACTpALMA IIKOJEI IPOBEJA KOHTPOJLHYIO pabory no

anrebpe B 8 Kiaacce, cocToaAnyo u3 9 saxanuii. PaboTy Bbi-
nonHsaay 29 yuammxcsa. Peayaerars! 6blId 3aHeceHEl B TAO-

JUIY:

dmcnosepro | o | 3|l o s|als|6l7l8 e MTOTOBASI KOHTPOJIBHAS PABOTA
BRIIIOJTHEHHBIX 3alaHHHA

BapuasT 1

Hucno yyauruxed 1 1 1 2 4 3 5 6 3 3

+ 1. Pempre cucTeMy HeDABEHCTE
Hafigure: 8) CKOMBKO 3aJaHWH B CpeJHEM BBLITIOJTHHJI KaXK- rﬁ{x 1)-2(1+ %) <1,
oLl yueHuK; 6) Moxy; B) MeJuaHy; I') pa3Max. )[335— 450

Bapuanr 2

. HalipuTe sHaueHHe BLIpAMeHNA: i — = =
a) 4712, 414; 6) 6-9: 6—7; B) (4-1.)2_ (6 ++3)12 -26-43.

* 2 Vopoorurte BEIDAKMEHHE

. YOpocTUTE BLIDAKEeHHe:
P P 3. VupocTure BRIpANKeHHE

-2
-4
a) 3,4a78b!° . 5a%%; 6) (‘Z"—EJ -100x-5y8,
y
3. IlpeacraBkTe B CTAHAAPTHOM BHJAE YHCJO:

. . . 10-2: . 105
a) 4200; 6) 0,0035; =) 51,1-10% 1) 0,24 - 10° 4. JIpa asToMoOuAA BRIE3IKAT OJHOBPEMEHHO M3 OJHOTO TOpoaa

4. B 7 xnacce mposeau KOHTPOJIEHYIO paboTy II0 reOMeTpHH, B JPVIOii, HAXOAAIIMACA HA PACCTOAHMM 560 M. C}:upocfrl, [IePBOTO
cocToALWyIo U3 7 saaaamii. Pa6ory BeImoaEaian 40 yuampx- Ha 10 KM/4 GOJbIIE CKOPOCTH BTOPOTO, M MOBTOMY NEpBLLi aBTOMO-
cA. PeaynpTaTel GHLAM 3aHECeHE B TAGIUILY: GHb NMpHe3/aeT HA MecTo Ha 1 4 paHbille BTOPOTO. Onpegenure CKO-

Yucesno BEpHO pPOCTh KaMJJoro asToMoDuis.
w (¢} 1 2 3 4 5 6 7
BEITIONIHEHHBIX 3aJaHUn
Yuemao y4auimxes 1 2 3 7 10 8 6 3 x—R
9. Ilpu KarMx 3HAMEHUAX X (QYHKIHA I = “— + 1 npuHUMAaeT

Hadigure: a) CKOJBKO 3aAaHW B CpeHEM BBITOJNHHUI KaM-

% T ——— >
ObIH VYeHHK; 6) MOZAY; B) MeZUAaHY; r) pasMax. MOTOAENTENEHEI® 3HAYSCHHE !
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