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1. NMNOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma o anredpe uist 9 kiiacca cocTaBieHa 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 mana 'bOY COII n. MacnennukoBo Ha 2020-2021 yueOHblit ron

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

CanurtapHo-snuaeMuoaornyeckuMu npasuinamu u Hopmatusamu CAHITuH 2.4.2.2821-10 "CanutapHo-31UAE€MHOJIOTUUECKUE
TpeOOBaHHUs K YCIOBUSM U OpraHU3aliud 00y4deHus: B 00111€00pa30BaTeNbHBIX YUPEKICHUAX", YTBEPKIAEHHBIMU TOCTAHOBICHUEM
TJIABHOTO TOCYJIApCTBEHHOTO caHUTapHOro Bpada Poccuiickoit denepanmu ot 29 nexadps 2010 1. No 189,
3apeructpupoBaHHbIMUA B MuHtocte Poccuu 3 mapta 2011 r. N 19993 (¢ uzamenenusimu ot 24.11.15).

COopHuKka mpuUMEPHBIX paboUnX IIporpaMm Mo anreope s 9 kiacca no yueonuky. Makapsraes FO.H., Munmtox H.I'. M.:
ITpocsemenne 2020r.

PaGouas mporpamma yudeOHOro Kypca mo anrebpe miig 9 kimacca cocTaBieHa Takke B COOTBETCTBUHU C [lpumepHoit
mporpaMMoli OCHOBHOTO 001Iero ooOpa3oBaHus (0a30BbIii ypOBEHb) € y4eTOM TpeOoBaHMM ¢enepaIbHOTO KOMIIOHEHTA
rOCy/IapCTBEHHOT'O CTaHAapTa OO0IIero oOpa3oBaHMs W HA OCHOBE aBTOpckoil mporpammel FO. H. MakaperueBa. Ilporpamma
npu3BaHa COACHCTBOBaTh (OPMHUPOBAHUIO KYJIbTYPHOTO YENOBEKA, YMEIOMIEr0 MBICIUTh, MOHHMAIOIIETO HICOIOTHIO
MaTE€MaTHYE€CKOTO MOJIEIMPOBAHUS PEATBHBIX MPOLECCOB, BIAJCIOIEr0 MATEMATUYECKUM SI3BIKOM, KaK SI3bIKOM, OPTraHU3YIOIINM
JESTENBHOCTh,  yYMEIOIIETO CaMOCTOATENbHO J00BBaTh MHGOPMAIMI0O M TOJh30BAThCS €0 Ha TPAKTHUKE, BIAICIONIETO
JTUTEPATypPHOU PEUYBI0 U YMEIOIIETO B ClIy4ae HEOOXOJUMOCTHU MTOCTPOUTH €€ MO0 3aKOHAM MaTeMaTH4YEeCKON PEeyH.

B nporpamme omnpezeneHa nociaeqoBaTeIbHOCTh U3YUEHUSI MaTepuaja B paMKax CTaHJapTa JJis CTaplliei MIKOJbl U MyTH
dbopMupoBaHUS 3HAHWW W yMEHUH, HEOOXOAMMBIX [JIi TMPUMEHEHHUS B MPAKTUYECKON MEATEIBbHOCTH, M3YYCHHUS CMEKHBIX
JUCUUIUIMH, MPOAOJIKEHN 00pa30BaHus, a TaK K€ PA3BUTHUS yUaIIUXCS.

N3 OCHOBHBIX COAEPIKATETLHO-METOAUYESCKUX JIMHUHN IKOJIBHOTO Kypca aareOpbl MPUOPUTETHON B TIPOTpaMMe SIBISICTCS
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



paszzmenamM Kypca B COOTBETCTBUM C METOAMYECKMMHU PEKOMEHJALMSMHU aBTOPOB YYEOHO-METOJUYECKOTO KOMILUIEKTa IS
U3y4YEeHHs MpeaMeTHON obnactu «MaTtemaTuka u MHpOpMaTUKa» IJs ydaluxcs 9 kimacca o0uieo0pa3oBaTebHOIO YUPEKICHMS,
B COCTaB KOTOPOT'O BXOJIAT:

Jna yuawuxca:

1. Anrebpa: yuebnuk s 9 kiacca obiieodpazoBatenbHbIX yupexkaenuit / FO. H. Makapsiues, H. I'. Munatok. M.:
IIpocsemenue, 2017.

2. Innaktuyeckue Marepuansl o anredpe aig 9 knacca / B.W. XKoxos, FO.H. Makaperues, H.I'. Munaiok. — M.
IIpocsemenue, 2018.

3. Anre6pa: Junakr. marepuans! ana 9 xi. / JI. Y. 3Basuy, JI. B. Ky3nenosa, C. b» ~ CyBopoBa.- M.: Ilpocseiienue,
2018.

Jlna yuumens:

1. Anre6pa: yueOHuk 111 9 kiacca obmeoopazoBarenbHbix yupexaenuii / F0. H. Makapsrues, H. I'. Munatok. M.:
ITpocemnienue, 2017.

2. Nzyuenue anredpsl B 7—9 kiaccax: mocobue s yuutenedt / FO. H. Maxkaperues, H. I'. Munatok, C. b. CyBopoBa..—
M.: IIpocsemenue, 2018.

3. lunaxtudeckue MmaTepuaisl 1o anredpe aist 9 kimacca / B.U. XKoxos, FO.H. Makapsrues, H.I'. Munnatok. — M.:
ITpoceenienue, 2018.

4. Anrebpa: Hunaxt. matepuanst 11 9 ki / JI. U. 3BaBuy, JI. B. Ky3nenona, C. b» CyBoposa.- M.: IIpocsemienue, 2018

Y4eOHUK COOTBETCTBYET TPEOOBAHUSAM CTaHAApTa MO Kypcy aiareOpbl. OTIUYUTENbHBIMA OCOOCHHOCTSMH Y4YEOHHKA
SBJITIOTCSL PAallMOHATBHOE COYETAHME YETKOCTH M JOCTYIMHOCTH H3JI0KEHUS, MPUOPUTETHOCTHh (DYHKIIMOHATBHO-TpauIecKoit
JUHUY, HATHYUE OOJBIIOTO YUCIa PUMEPOB C TIOJPOOHBIMU PEIICHUSIMHU.

MecTo npeaMeTa B y4eOHOM IJIaHe

CornacHo ¢enepanbHOMy 0a3MCHOMY IUIaHY, Ha WM3ydeHWe anreOpbl B 7-9 kmaccax orBomutcs 102 yaca. KommuecTBo
y4eOHBIX YaCOB B yueOHOM TuTane mKkoiasl — 102,

IIpennoaBanue Benercs 1o 1 BapuaHTy — 3 4yaca B HEAEIIO



O0ocHOBaHHE aKTYAJbHOCTH U BeylIHe HAEH Kypca ajaredpsbl
Co3HaTenbHOE OBJIAJICHUE YUYAITUMUCS CUCTEMOM anreOpandyecKux 3HaHUM U YMEHHH HEOOXOAMMO B MOBCEIHEBHOM >KU3HU
JUTSL U3YUYEHUSI CMEXKHBIX JUCHUIUIUH U MPOJOJKEHHST 00pa3oBaHUsI.

[IpakTryeckass 3HAUMMOCTh IIKOJBHOT'O Kypca aireOpbl oOyCIOBJIEHA T€M, YTO €€ OOBEKTOM SIBISIOTCS KOJIMYECTBEHHBIE
OTHOIICHUS JIEUCTBUTEIBLHOTO MUpa. Martemarnueckasi MOJArOTOBKa HEOOXoAWMa JiJii MOHUMAaHUs MPUHIMIIOB YCTPOMCTBA U
UCIIOJIb30BAHUSI COBPEMEHHOW TEXHUKHU, BOCTIPUATUS HAYYHBIX U TEXHUUYECKUX MOHATUM U UAeh. MaTtemaTuka sIBISIETCS SA3bIKOM
HayKu U TeXHUKU. C €€ MOMOIILI0 MOACTUPYIOTCS ¥ U3YUYaIOTCs SIBJICHUS U MPOLIECCHI, IPOUCXOASAIINE B IPUPOJIE.

Anrebpa sIBISETCS OJHUM W3 OTMOPHBIX MPEIMETOB OCHOBHOM IIKOJIBI: OHA OOECIEUMBACT U3YUYCHHUE JPYTrUX AUCIUIUIMH. B
NEPBYIO OYEPE/Ib 3TO OTHOCUTCS K MpeJIMeTaM €CTeCTBEHHO - HAYyYHOTO IMKJa, B YaCTHOCTH K (pusuke. PazBurue s1oruyeckoro
MBIIUICHHUST y4YalIuxcsi Mpu 0oO0ydeHUU anredpe CrocoOCTBYET YCBOCHHUIO MPEIMETOB T'yMaHUTapHOTO Iukia. [IpakTuyeckue
YMEHUS U HABBIKU aJITeOPaNvecKOro XapakTepa HeOOX0IUMBI I TPYAOBOU U MpodeccroHaIbHON MOATOTOBKH IIIKOJIBHUKOB.

Pa3Butre y yuamuxcs NpaBWIBHBIX MPEACTABICHUNH O CYIIHOCTH W TPOUCXOXKJICHUH aireOpanueckux aOCTpaKInid,
COOTHOUIEHWH PEANbHOTO U HACAIBHOIO, XapaKTepe OTPa)KEHHUsS MaTeMaTU4YeCKOM HAyKOW SIBIEHHUM U IMPOLECCOB PEATbHOTO
MHUpa, MecTe aureOpbl B CHUCTEME HAayK W POJIM MaTeMaTUYECKOTO MOJICIUPOBAHMS B HAYYHOM IO3HAHMM W B TPAKTHUKE
CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS YUAIIMXCAd U KaueCTB MBIIUICHHS, HEOOXOAUMBIX NIl afanTaiiy B
COBPEMEHHOM HMH(OPMAIMOHHOM OOIIIECTBE.

TpeOyst oT y4ammxcsi YMCTBEHHBIX M BOJIEBBIX YCWJIMM, KOHIICHTpAIlMd BHUMAaHWs, aKTUBHOCTH PAa3BUTOTO BOOOpaXEHUS,
anrebpa pa3BUBAET HPABCTBEHHBIE YEPThl JIMYHOCTU (HACTOMYMBOCTH, IENCYCTPEMIEHHOCTh, TBOPYECKYIO AKTHBHOCTb,
CaMOCTOSITEIIbHOCTh, OTBETCTBEHHOCTh, TPYAOIIO0ME, TUCHUIUIMHY M KPUTHUYHOCTH MBIIUICHHS) U YMEHHE apryMEHTHPOBAaHO
OTCTaMBaTh CBOM B3TJIAIBI M YOSKIICHUS, a TAK)KE CIIOCOOHOCTh MPUHUMAThH CAMOCTOSITETILHBIE PEIICHUS.

Nzyuenue anreOpbl, (QyHKIUNA, BEPOATHOCTH M CTATUCTHKU CYHIECTBEHHO PACHIMPSET KPYro3op ydYalluxcs, 3HAKOMS C
MHIYKIMCH W JeayKIHeH, o000ImeHneM M KOHKpETH3allueH, aHaJM30M M CHHTE30M, KiaccuduKalueld W CUCTEMaTH3alluCH,
abcTparupoBaHvueM, aHaJOrMed. AKTHBHOE WCIOJNB30BaHHE 3a7a4 Ha BCEX JTamax pa3BHBAET TBOPYECKHE CIOCOOHOCTH
IIKOJIBbHUKOB.

Nzyuenue anredpbl mo3BosseT GOPMHUPOBATH YMEHHSI U HABBIKM YMCTBEHHOTO TPy/a — TUIAHUPOBAHUE CBOEH PabOTHI, TTOUCK
palMOHATIBHBIX MyTeH €€ BBIMOJIHEHUS, KPUTUYECKAsl OLIEHKa pe3yJabTaToB. B mporecce n3yueHus aareOpbl MKOIbHUKHU JTIOTKHBI
HAyYUTHCS M3JIaraTh CBOM MBICIH SICHO W MCUEPIBIBAIOIIE, JJAKOHUYHO U EMKO, MPUOOPECTH HABBIKA YETKOTO, aKKypaTHOTO U
rPaMOTHOTI'O BBIITOJTHEHHS] MATEMAaTUYECKUX 3aIUCEN.

Baxneiimeil 3ajaueid MKOJBHOTO Kypca aiareOphl sIBISETCS Pa3BUTHE JIOTMYECKOT'O MBIILICHUS YYAlIUXCSl. CAMH OOBEKThI
MaTeMaTU4YeCKUX YMO3AKIIOYEHUN M MPUHIThIE B aireOpe mnpaBujia UX KOHCTPYHUPOBAHHUS CIOCOOCTBYIOT (DOPMUPOBAHUIO



YMEHUH 00OCHOBBIBATH M JIOKA3hIBATH CYXXJCHUS, MPUBOAUTH YETKUE OMPEACIICHUS, Pa3BUBAIOT JIOTHIYCCKYIO0 HHTYHUIINIO, KPATKO
W HATJISTHO PACKPBIBAIOT MEXAaHHU3M JIOTHUYECKUX MOCTPOSCHUN M y4aT WX MPUMEHECHHIO. TeM caMbIM airedpa 3aHUMAaeT OJHO W3
BEIyIUX MECT B (POPMUPOBAHMHU HAYYHO-TCOPETHUUYECCKOTO MBINUICHUS INMKOJLHUKOB. PacKphiBas BHYTPEHHIOI TapMOHHIO
MaTeMaTuku, (GopMUPYsS MOHMMAHHWE KPAcOThl U HU3SIIECTBA MAaTEMAaTHYECKUX PACCYKICHHM, anreOpa BHOCUT 3HAYUTEITHHBIN
BKJIJT B 3CTETHYCCKOE BOCIIUTAHHUE YUaIIHXCH.
eau 1 3apa4u Kypca

N3yyeHnne MaTeMaTUKHA B OCHOBHOM IIIKOJIE HAIIPABJICHO Ha JOCTHKEHHUE CIICAYIONTUX IIEIICH:

1) B HANIPaBJIEHUH JIUYHOCTHOTO PA3BUTHS
- pa3BUTHE HMHTEpPeca K MAaTeMAaTHYECKOMY TBOPYECTBY W MaTEMaTHYCCKUX CHOCOOHOCTeW. VHTEIeKTyalbHOE pa3BUTHE,
dbopMHUpOBaHUE KAYECTB JTUYHOCTH, HEOOXOAUMBIX YEIOBEKY JUISl MOJIHOIEHHOW XU3HH B COBPEMEHHOM OOIIECTBE: SICHOCTh M
TOYHOCTh MBICITH, KPUTHYHOCTH MBINIJICHUS, UHTYUIUS, JOTHYECKOEC MBIIUICHHE, JJEMEHTBHI aJITOPUTMHYECKOW KYJIBTYPHI,
POCTPAHCTBEHHBIX MPEACTABIICHUH, CIIOCOOHOCTH K MPEOIOICHUIO TPYIHOCTEH;
- (¢dopMHpoBaHWEe KOMMYHHKATHBHOW KOMIIETEGHTHOCTH B OOIIEHWHW M COTPYAHHUYECTBE CO CBEPCTHHKAMH, CTapIIMMH U
MJIAIIITHMH;
- (hopMupoBaHKE y yUaIIUXCS MHTE/UICKTYyaIbHONH YECTHOCTH U OOBEKTUBHOCTH, CITOCOOHOCTH K TPEOOJICHUIO MBICITMTEIBHBIX
CTEPEOTHUIIOB, BBITCKAIONIUX M3 OOBIJICHHOTO OITBITA;
- BOCITUTAaHUE KAYECTB JIMYHOCTH, OOCCIICYMBAIONINX COIUATBHYI0 MOOMIBHOCTH, CIIOCOOHOCTh MPUHHMATh CAMOCTOSTCIIBHBIC
pCIICHHS,;
- opMHpOBaHKE KaYECTB MBIIIJICHUS, HEOOXOIUMBIX IS aJanTallid B COBpPEMEHHOM MH(POPMAITMOHHOM OOIIECTBE;
- BOCHHMTAHHE KYJIbTYpPhl JIMYHOCTH, OTHOIICHUS K MaTEMaTHKE KaK K YacTH OOIICYEIOBCYCCKOM KYIbTYPhI, ITOHUMAaHHE
3HAYMMOCTH MaTeMaTUKHU JUISI HAYYHO-TEXHUYECKOTO IIporpecca;

2) B MeTanpenmMeTHOM HampaBJIeHUH
- (opMupoBaHHE TpEICTABICHUNH O MaTEMAaTHKE KaK YacTH OOIIMEeYesIOBEYSCKOW KYJIbTYPhl, O 3HAYMMOCTH MaTEMaTUKH B
Pa3BUTHH IUBUJIN3AIMH M COBPEMEHHOT'O OOIIECTBa;
- pa3BHUTHE NPEJICTABICHUN 0 MaTeMaTHKe Kak (opMe ONUCAHUS U METOC MTO3HAHUS JCHCTBUTEIBHOCTH, CO3JJaHNUEe YCIOBUH IS
MPUOOPETCHHS TIEPBOHAYATHLHOTO OIBITA MATEMAaTHUECKOTO MOICIIMPOBAHNS,
- opMupoBaHKEe OONUX CIIOCOOOB MHTEIICKTYaIbHOU JICITEIIBHOCTH, XapaKTePHBIX ISl MATEMATHKH U SBIISIONIUXCS OCHOBOM
MMO3HABATEILHON KYJIbTYPBI, 3HAUMMOU IS Pa3TMIHBIX C(hep YSTOBEUECKOM NeATCIbHOCTH.
- OBJAQJICHUE CHCTEMOW MAaTeMaTHYCCKUX 3HAHWH M YMEHHH, HEOOXOIHMMBIX IS MPUMCHEHHUS B MPAKTHYECKOW JEATCIIBHOCTH,
M3YYCHUS CMEXHBIX JTUCIUIUINH, TIPOIOJKCHUST 00pa30BaHus;
- (opMupoBaHHE TIPEACTABICHUN 00 HJIEIX M METOAaX MaTEMAaTHKH KaK YHHBEPCAJIBHOTO S3bIKa HAYKH W TEXHHKH, CPEJICTBA
MOJICITUPOBAHUS SIBJIICHUH U IIPOIIECCOB;



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

1. PazBuTHe ajaropuTMHUECKOTO MBIIUICHUS, HEOOXOJUMOIO JIJIi OCBOEHHUS Kypca HMH(OPMATUKHU; OBJIAJCHHUE HaBBIKAMHU
JEYKTUBHBIX PACCYKJICHUH, pa3BUTHE BOOOPAKEHUS, CIIOCOOHOCTEM K MaTeMaTHY€CKOMY TBOPUECTRY.

2. IlonyyeHue MKOJbHUKAMU KOHKPETHBIX 3HAaHUW O (PYHKLIMSAX KaK BaKHEHIIeH MaTeMaTUYecKOd MOJIENH JIJIsl ONUCAHUS U
HCCIIeIOBAHUSI PA3HOOOPA3HBIX MPOIECCOB, Mg (OPMUPOBAHUS Y yUaIIUXCA MPEACTABICHUN O POJM MAaTEeMaTUKH B Pa3BUTHHU
UMBWIN3ALUUA U KYJIbTYPHI.

3. ®opMHpOBaHHUE S3bIKA OMHCAHUS OOBEKTOB OKPYXKAIOIIETO MHpa JJIsi Pa3BUTHUSL MPOCTPAHCTBEHHOTO BOOOpAXKEHUS U
WHTYUIIMU, MATEMATHUYECKOU KYIbTYPbI, 111 3CTETUUECKOTO BOCIIUTAHUS YUALIUXCS.

4, ®opMuUpOBaHUE Yy YYalUXCs YMEHHUS BOCIPUHUMATh M aHAIMU3UPOBATh MHGPOPMAIUIO, MPEIACTABICHHYIO B Pa3IUYHBIX
dbopmax, TOHMMATh BEPOSITHOCTHBIM XapaKTep MHOTHUX PEaJbHBbIX 3aBUCUMOCTEH, MPOU3BOJUTH MPOCTECHUININE BEPOSTHOCTHHIC
pacy€Thl.

Nzydenne maTtematuku B 9 Kiiacce HarpaBjieHO Ha (GOPMHUPOBAHUE CIICTYIONINX KOMIICTCHITHIA:

e y4eOHO-TIO3HABATEIILHOM;

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

Matematudyeckoe oOpa3oBaHHE B IINKOJE CTPOUTCS C y4E€TOM NPHUHIIMIIOB HEMPEPHIBHOCTH (M3yuye€HHWE MAaTEMaTUKH Ha
NPOTSKEHUU BCEX JIET 00YUYEHUS B IIKOJIE), MPEEMCTBEHHOCTH (y4eT MOJIOKUTEILHOTO OIbITa, HAKOTNIEHHOTO B OT€YECTBEHHOM
1 32 pyOeKHOM MaTeMaTUYeCKOM 00pa30BaHUM), BAPHATUBHOCTH (BO3MOKHOCTh PeaIU3aIlii OJHOTO U TOTO JK€ COJeP KaHMs Ha
Oaze pPa3IUYHBIX HAY4YHO-METOJUYECKUX MOAXOJ0B), muddepeHnranuu  (BO3MOKHOCTh JUISl  yYalIUXCsl TOJy4aTh
MaTeMaTUYECKYIO MOATOTOBKY PAa3HOT'O YPOBHS B COOTBETCTBHUH C UX MHAMBUAYATLHBIMU OCOOCHHOCTSMH).

[Imanupyercss MCMONB30BaHUE TAKUX TMEAATOTMYECKUX TEXHOJOTHH B MpENOJaBaHUU MpeaMeTa, Kak AuddepeHIIMpOBaHHOE
oOydeHnne, mpoOiemMHOe OOydeHHe, TEXHOJOTHUS Pa3BUBAIOIIETO OOYYEHHS, TECTUPOBAHHME, TEXHOJOTHS KPUTHUYECKOTO
mbiniennsi, WMKT. Hcnonb3oBaHue S3THX TEXHOJIOTHM TMO3BOJUT 0O0Jie€ TOYHO pealn30BaTh MOTPEOHOCTH ydYalluXcs B
MaTeMaTU4ecKOM 00pa30BaHUU U TTOMOKET MOJTOTOBUTH yUaIlUXCS K TOCY/IapCTBEHHON UTOTOBOW aTTeCTAIUU.

KoHTponb pe3ynbraTtoB OOy4eHHUS OCYIIECTBISIETCSI YEPE3 UCIOIB30BAHUE CIIEIYIOIINX BUJIOB OLICHKH U KOHTpois 3YH:
BXOJSIIIUHN, TEKYIIUWA, TeMaTUYeCKUil, UTOroBbld. [Ipu 3TOM HCHONB3YIOTCS paznuyHble (OpMbI OLICHKH M KoHTposst 3YH:



KOHTpPOJIbHAs paboTa, JOMaIlHAS KOHTPOJIbHAs padoTa, caMOCTOsATENNbHAs padoTa, JOMAIIHS MpaKkTUYeckas paboTa, JOMaIIHsISA
caMoCTOsITeIbHasl paboTa, TECT, KOHTPOJbHBIN TECT, YCTHBINA OMPOC.

Pe3yabTaThl 00y4eHUs
[Iporpamma obecrnieunBaeT JOCTHUKEHHE CIEAYIOUIUX PE3yJbTaTOB OCBOEHHUSA O0pa3oBaTENbHOW MPOTPaMMbl OCHOBHOTO
o01iero oOpa3oBaHus:

JAUYHOCMHbIE:

1) chopMUpPOBAaHHOCTH OTBETCTBEHHOTO OTHOIICHHS K YYCHHUIO, TOTOBHOCTh M CIIOCOOHOCTH O0YYAIOIIUXCSI K CAMOPA3BUTHIO
U CcamMo0o0Opa30BaHUI0 Ha OCHOBE MOTHBAlUMKM K OOYYEHUI0O W TIO3HaHUIO, BbIOOpY JanbHeillero oOpa3oBaHus Ha 0Oaze
OPUEHTUPOBKH B MuUpe Mnpodeccuil U NpodhecCUOHANBbHBIX MPEANOUYTEHUNH, OCO3HAHHOMY MOCTPOCHHUIO HHAMBUAYaJIbHOMN
o0pa3oBaTeIbHON TPACKTOPUH C YIETOM YCTOMUYMBBIX MO3HABATEIBHBIX HHTEPECOB;

2) chopMHUPOBAHHOCTh IIEJIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY YPOBHIO pPa3BUTHs HAYKH WU
OOIIECTBEHHOM MPaKTUKU;

3) cpopMHUPOBAaHHOCTH KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHUHM U COTPYIHUYECTBE CO CBEPCTHUKAMH, CTAPIIMMU H
MIIQJIIMMM, B 0Opa30oBaTeNbHOW, OOLIECTBEHHO IIOJE3HOM, y4eOHO-HCCIEeN0BaTENbCKONW, TBOPYECKOW W JPYTHX BHUAAX
JesITeIbHOCTH;

4) yMeHHue SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIIA B YCTHOW W MHCHMEHHOW PEYH, MOHUMATh CMBICI TOCTABICHHOM
3aJ1a4uM, BBICTpAauBaTh apryMEHTAIlUsl, IPUBOAUTH IPUMEPHI U KOHTIIPUMEDBI;

5) mpencraBieHue O MaTEeMAaTHUECKOW Hayke Kak cdepe ueloBe4ecKOW JesITeNbHOCTH, 00 3Tamax e€ pas3BUTHS, O e
3HaYUMOCTH, JUJIS pa3BUTHS LIMBUIN3ALUY;

6) KPUTUYHOCTH MBIIUICHHSI, YMEHHE PACIIO3HATH JIOTHYECKH HEKOPPEKTHBIC BHICKA3bIBAHUSI, OTIINYATh TUIIOTE3Y OT (DaKTOB;

7) KpeaTHBHOCTH MBIIUICHUS, HHUIIUATHBA, HAXOJYUBOCTh, aKTHBHOCTH IPH PEIICHUH aNTreOpandecKux 3a/1ay;

8) ymMmeHHe KOHTPOIUPOBAThH MPOIECC U Pe3yNIbTaT YIeOHOH MaTeMaTHYeCKON AeITeIbHOCTH;

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

Memanpeomemmuole:

1) yMeHHE CaMOCTOSITEIPHO IUIAHUPOBATh aJbTCPHATHBHBIC ITYTH JOCTIDKEHHUE IIeJIeH, OCO3HAHHO BBHIOMpATh HamOoJiee
s exTuBHBIE CIOCOOBI PEIIeHN YIeOHBIX U MMO3HABATEIbHBIX 33144,

2) yMEHUE OCYIIECTBISITH KOHTPOJIb IO pe3yjbTaTaM M IO CIOCO0Y JCWCTBUH HAa ypOBHE MPOM3BOJBLHOTO BHUMAaHHUS W
BHOCUTbh HEOOXOUMbIE KOPPEKTHUBHI,



3) yMeHHEe aJeKBaTHO OIICHMBATh IMPABWJIBHOCTh W JIM OIIMOOYHOCTH BBIMOJHCHHS Y4YeOHOH 3amauu, € OOBEKTHBHYIO
TPYJIHOCTb U COOCTBEHHBIE BO3MOXKHOCTH €€ pelIeHuS;

4) 0CO3HaHHOE BJIAQJICHUE JIOTHYCCKUMHU JCHCTBUSMH OINPECIICHUS TOHATHH, OOOOINCHUs, YCTAaHOBJICHHS aHAJIOTHIA,
KJ1accuUKaIMi Ha OCHOBE CaAMOCTOSATEIIBHOTO BEIOOpA OCHOBAHUM M KPUTEPHUEB, YCTAHOBIEHHUS POJOBUIOBBIX CBSI3CH;

5) yMeHue ycTaHaBIWMBaTh MPUYMHHO-CIICICTBEHHBIC CBS3H; CTPOMTH JIOTHYECKOE pPacCyKICHHE, YMO3AKIIOUCHHE
(MHAYKTUBHOE, IETYKTUBHOE U TI0 AaHAJIOTUH) U BBIBOJIBI;

6) yMeHue co3iaBaTh, MPUMEHATh U MPEOOPA30BHIBATH 3HAKOBO-CUMBOJIIMYCCKUE CPEICTBA, MOJCIU U CXEMBbI I PEIICHHUS
y4eOHBIX U TIO3HABATEIBHBIX 33714,

7) yMEHUE OpraHM30BbIBaTh Y4eOHOE COTPYJAHHYSCTBO W COBMECTHYIO JCATEIBHOCTh C YYHMTEJIEM M CBEPCTHHKAMHU:
ONpeNeNITh LeNH, pacnpeneneHrue (GyHKIUM U pojied YYacTHHKOB, B3aUMOJAEHCTBHE U OOIIME CMOCOObI pabOThl; yMEHHE
paboTaTh B rpymIe: HAXOAUTh OOIIKME PEIICHUS U pa3peniaTh KOHMIUKTH HA OCHOBE COTJIACOBAHUS MO3UIUN U YYeTa UHTEPECOB;
CIIylIiaTh MapTHepa; GopMyIupoBaTh, ApryMEHTUPOBATh U OTCTAaMBAaTh CBOE MHECHUE;

8) chopMUPOBaHHOCTh y4eOHOW M OOIIEHOIB30BATEILCKONH KOMIIETEHTHOCTH B OOJIACTH HCITOJIb30BaHUS WH(POPMAIHOHHO-
KOMMYHHKaMOHHBIX TexHosorui (MKT-koMmnereHTHOCTH);

9) nepBoHayaIbHBIC MPEACTABICHUS 00 HUACSIX M O METOJaX MaTEeMAaTHKH Kak 00 YHHBEPCAIbHOM SI3bIKE HAYKH U TEXHUKH, O
CPEACTBE MOAECIUPOBAHUS SIBIICHUI U TIPOLIECCOB;

10) yMeHue BHAETh MaTEeMaTHYECKYIO 3aJady B KOHTEKCTE MpPOOJIEMHOW CUTYyallMd B JAPYTHMX JUCHUIUIMHAX, B OKPYXKArOIIeH
KU3HHU;

11)ymeHre HaxoIWTh B PA3TMYHBIX HMCTOYHHKAX HHQOpPMAIMIO, HEOOXOAUMYIO [JISi PELICHUS MaTEeMaTHYECKUX MpoOsieMm, U
IPEACTaBIATh €€ B MOHATHOW (hopMe; MPUHUMATH PEHICHUS B YCJIOBHUSAX HEMOJHONW M M30BITOYHOMN, TOYHON M BEPOSTHOCTHOMU
uHdOopMaInH;

12)ymMeHue moHMMAaTh M MCIIOJB30BaTh MAaTEMAaTHUYECKHE CPEACTBA HArJIsAJHOCTH ( PUCYHKU, YEPTEKHU, CXEMbl M Jp.) HJIA
WJUTIOCTPallMU, UHTEPIIPETAllNK, apryMEeHTalNH;

13)ymeHre BBIIBUTATh TUIIOTE3bI IIPHU PEIICHNN yUeOHBIX 33/1a4 ¥ TIOHUMATh HEOOXOAMMOCTh UX ITPOBEPKH;

14)ymeHre npuMeHsITh UHIYKTUBHBIE U JE€YKTUBHBIE CLIOCOOBI pACCYKIECHUM, BUACTh Pa3IUYHbIE CTPATETUH PELICHUS 3a/1ay;
15)nonrManne CyIIHOCTH aJIrOPUTMUYECKUX NPEANUCAHUM M yMEHUE JEWCTBOBATh B COOTBETCTBUM C MPEAJIOAKEHHBIM
aNrOpUTMOM;

16)ymeHre caMOCTOSITETbHO CTaBUTh LI€JIM, BBIOMpATh M CO3/1aBaTh AJTOPUTMbI JUISl PEIICHHS] YYEOHBIX MaTEMAaTHYECKUX
mpo0em;

1 7)ymeHue m1aHupoBaTh U OCYLIECTBIATH ACSTEILHOCTD, HAIPABICHHYIO HA PEIIEHUE 3a/1a4 UCCIIEI0BATEIILCKOTO XapaKTepa.

npeomemmuuple:



1) ymeHne paboTaTh ¢ MaTeMaTHYECKUM TEKCTOM (CTPYKTYpUPOBaHUE, U3BJICUCHHE HEOOXOIMMON MH(pOpMAINU), TOYHO H
IPaMOTHO BBbIPa)KaTh CBOM MBICJIIM B YCTHOM M MHCbMEHHOW PEUYU. MPUMEHSS MAaTEMaTUYECKYI0 TEPMHUHOJOTHIO U CUMBOJIUKY,
HCIIOJIb30BaTh Pa3IMYHbIE S3BIKM MAaT€MaTUKH ( CIIOBECHBIM, CHMBOJIMYECKUH, rpaduyeckuil), 0OOCHOBBIBATh CYXKICHUS,
MIPOBOJUTH KJIacCU(UKAUIO, JOKA3bIBATh MATEMATUYECKHUE YTBEPKICHHUS;

2) BajicHue 0a30BOM MOHATHWHBIM allapaTOM: UMETh MPEICTABICHUE O YHCIIC, BIAJICHUE CHMBOJIbHBIM SI3BIKOM alreOphl,
3HAHME AIEMEHTAPHBIX (PYHKIIMOHAJIBHBIX 3aBUCUMOCTEH, (pOpMUpOBaHUE MPEACTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTIX
B pEAJIbHOM MHUpPE M O Pa3jIMYHbIX CIIOCO0AX MX M3y4yeHUs, 00 OCOOEHHOCTSIX BBHIBOJAOB M MPOTHO30B, HOCSIINX BEPOSITHOCTHBIHI
XapakTep;

3) yMeHHe BBITIOJHATD aaredpandeckue mpeoOpa3oBaHus PallMOHAIBHBIX BRIPAXKCHUN, TPUMEHSITh UX IS PEIICHHUS YIeOHBIX
MaTEeMaTUYECKUX 3a7a4 U 3a/1a4, BOZHUKAIOIINX B CMEKHBIX YUEOHBIX MpEIMeETaX;

4) yMeHHE TOJIb30BaThCSI MAaTEMATUYCCKUMHU (HOPMYJIaMH U CAMOCTOSITEIILHO COCTABIATH (POPMYJIBI 3aBUCHMOCTEH MEXITY
BEJIMYMHAMH Ha OCHOBE 000OIIEHHS YACTHBIX CIIy4aeB U HKCIIEPUMEHTA;

5) ymeHue pemiaTh JUHEWHBIC W KBaJpaTHbIC YPaBHCHHS W HEPABCHCTBA, a TaK)KE NPUBOJIUMBIC K HUM YpaBHEHUS,
HEPABEHCTBA, CUCTEMBI;, MPUMEHSTh TpadUuecKue MPECTaBICHUS IJisi PEIICHHs M HMCCIENOBaHUS YpaBHEHUH, HEPABEHCTB,
CUCTEM; IPUMEHSTH MOJYYCHHbIE YMEHHUSI I PEIIeHUs 3a]1a4 U3 MaTeMaTHUKH, CMEXHBIX NIPEIMETOB, TPAKTUKH;

6) oBlajieHNe CUCTEMON (YHKIIMOHAJIBHBIX MOHITHH, ()YHKIMOHAIBHBIM SI3bIKOM M CHMBOJHMKOW, YMEHUE CTPOHTH Tpaduku
(yHKIMI, ONMUCBHIBATh UX CBOWMCTBA, MCIOJIb30BATh (YHKIMOHAJIbHO-Ipapuueckue MpPEeJCTABICHUS I ONMCAHMS W aHalIu3a
MaTeMaTUYECKUX 3a/1a4 U peasIbHbIX 3aBUCUMOCTEI;

7) OBIIaJIecHUE OCHOBHBIMHU CHOCOOAMHM TIPEICTABICHUS M aHANIW3a CTATHCTHYSCKUX JAHHBIX; YMEHHs peIIaTh 3aJadd Ha
HaX0’KJIEHUE YAaCTOThl U BEPOSITHOCTH CIy4yalHBIX COOBITHII;

8) yMeHue MpUMEHSITh U3yYCHHBIC TIOHSTHUS, PE3YJIbTAaThl H METOJIBI TIP. PELICHUH 33/]]a4 U3 Pa3InYHbIX Pa3/ieiioB Kypca, B TOM
qucie 3a7a4, He CBOJSIINXCS K HEIOCPEICTBEHHOMY IPUMEHEHHU IO U3BECTHBIX aITOPUTMOB.

Ienu u3ydeHnst MaTeMaTHKH
B nanpaenenuu nuunocmnozo pazeumus:
1) pa3BUTHE JTOTHYECKOTO U MPAKTUYECKOTO MBILIUICHUS, KyJIbTyphl p€UH, CHOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY;
2) popmupoBaHUE y yUaIIUXCsI UHTEIUIEKTYaIbHOW YECTHOCTH U OOBEKTUBHOCTH, CHOCOOHOCTH K MPEOOJICHUIO MBICIUTEIbHBIX
CTEPEOTUIIOB, BBITEKAIOLIUX U3 OOBIIEHHOIO OIIBITA;
3) BocHHTaHHE KauecTB JMYHOCTH, 0OECTICEUMBAIOIIMX COLMATIBHYI0 MOOMIBHOCTh, CIIOCOOHOCTh MPUHUMATh CAMOCTOATEIbHBIC
pelLIeHHS;
4) hbopMupoOBaHHE KaUYECTB MBIIIICHUS, HEOOXOAUMBIX IS aJanTallii B COBPEMEHHOM MH()OPMAIIMOHHOM OOIIECTBE;
5) pa3BuTHE HHTEpPECA K MATEMAaTUYECKOMY TBOPUYECTBY U MaTEMAaTUYECKUX CIIOCOOHOCTEM.
B npeomemnom nanpasnenuu:



N

1) oBnageHue MaTeMaTHYECKUMH 3HAHUSIMU W yMEHUSIMHM, HEOOXOJAMMBIMHU JJIsI MPOJOJDKEHHMs] OOydeHHsT B
00111e00pa30BaTENbHBIX YUPEKICHUAX, U3YUCHUE CMEKHBIX TUCIUIUINH, TPUMEHEHHUS B IOBCETHEBHOM KU3HH;
2) coznmanue (yHIAMEHTA JUIsi MAaTeMaTHYECKOro pPa3BUTHUS, (OPMHUPOBAHUS MEXAHU3MOB MBIIUICHUS, XapaKTEPHBIX s
MaTeMaTHYECKOU JIeATEIbHOCTH.
B memanpeomemnom nanpagienuu:
1) dopMupoBanue mnpencTaBiIeHUNA O MaTEMAaTHKE KaK YacTU OOIIEYETIOBEYECKOM KYJIbTYphbl, O 3HAUMMOCTH MaTE€MaTHUKU B
Pa3BUTHHU LIUBUJIN3AIMHN U COBPEMEHHOTO OOIIECTBA;
2) pa3BUTHE TMPEJCTABICHUN 0 MaTeMaTUKe Kak (popMe OMUCAHUSI U METOJIe MO3HAHUS JIEUCTBUTEIBLHOCTH, CO3/aHUE YCIOBUN
JUTsl TpUoOpeTeHUs IEPBOHAYAILHOTO OIBITA MATEMATUUECKOTO MOJICITUPOBAHUS;
3) popmupoBaHue O0OIIUX CITOCOOOB MHTEIJIEKTYaTbHON IESITEIHbHOCTH, XapaKTEPHBIX ISl MATEMATUKH U SIBJISIOIIUXCS OCHOBOM
MO3HABATEILHOM KYJIbTYPbI, 3HAUUMBIX ISl PA3IUYHBIX cPep 4eTOBEUECKOM IeSITEIHHOCTH.
Meoscnpeomemmnule céa3u.
Anrebpanueckre BBIPOKEHHUS — BCTpeYaloTCs B (pU3MKe MpuU U3ydeHUU TeMbl: ['pagynpoBaHue TMPYKUHBI U HU3MEPECHHE CUII
JTMHAMOMETPOM.
Tema OgHOWIEHBI U MHOTOWICHBI BCTPEYACTCA B XMMUM MIPU U3YUYECHUHU TeMbl PazMepbl MOJIEKYII.
CreneHb ¢ HaTypallbHBIM TOKa3atesneMm, CTaHAapTHBIA BUJ OJHOWICHA, Y MHOXKEHUE OJHOWICHOB, MHOIOUYJICHBI, PUBEICHUE
1mo00HbIX, CJI0)KeHHE M BBIUMTAHHUE MHOTOUYJIECHOB, YMHOXCHUE HA YUCJIO U OJHOWICH, /[eleHne ogHOYIEHOB 1 MHOTOYJICHOB,
Pa3noxeHre MHOTOWICHOB HAa MHOXHUTEIW — B (PU3UKE COOTBETCTBEHHO MpU M3yuyeHHH TeM: EnuHuiel maccel, M3Mmepenwue
obbeMoB Ten, M3MmepeHwe Macchl Tenma Ha PphIYAXHBIX Becax, OmpeaelieHHe IUIOTHOCTH TBepjoro tena, [paduueckoe
n300pakeHue CHUJI, MOMEHT CHJIbI, PaBHOMepHOe nBWXeHHe, B3aumojeicTBue Tei, macca, IJIOTHOCTh, PabGoTa, MOIIHOCTB,
sueprus, KII/I.

OcHoBHbIE (POPMBI, TEXHOJIOT U, METOAbI 00Yy4€eHHUS, TUIIHI YPOKOB

®opmMbl OpraHu3annu y4eOHOro npoiuecca: IToBTOpEHHE HA YPOKAX NPOBOAUTCS B CJIACAYONIUX BUAAX U (popMax:
WHIMBHUYyaJbHbIE, MOBTOPEHUE U KOHTPOJIb TEOPETUUECKOT0 MaTepurarna;

IPYIIIOBbIE, pa300p U aHaJIU3 JOMAIIIHETO 33 aHMUS;

MHJIMBU1YaJbHO-TPYIIOBbIE, YCTHBIH CYET;

dbpoHTaTBHBIE, MaTeMaTU4YEeCKUMN TUKTAHT;

KJIACCHBIEC U BHEKJIACCHBIE. caMocTosiTelbHas padoTa;

KOHTPOJIBHBIE CPE3BL.
Oco00e BHUMaHUE YJEs€TCsl HIOBTOPEHUIO MPU MPOBEACHUN CAMOCTOATENIbHBIX U KOHTPOJIBHBIX Pa0oT.



OcHoOBHO opMOI1 Opranr3aluu yueOHOro mpoLecca BIISIETCs KJIaCCHO-ypOoUYHas cucteMa. B kauecTBe JOMOJHUTENbHBIX
(dopM opranuza 00pa3zoBaTENBHOIO MPOIEcca MO JAHHON MpOorpaMMe UCIIONb3yeTCsl CUCTEMa KOHCYIbTallMOHHOM
MOAACPKKHU, UHIUBUTYATIbHBIX 3aHATHM, paboTa ydaluxcs ¢ UCIOJb30BAaHUEM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHH.

Opranuzanus CONpOBOKICHHS YYalllXCsl HAPaBJICHA Ha!
CO3/7laHiE ONTUMAJIbHBIX YCIOBUM 00yUYeHus;
HCKJIIOUEHHUE NICUXOTPABMUPYIOUIUX (PaKTOPOB;

COXPAaHCHHUC IICUXOCOMATUYCCKOIoO COCTOAHUSA 3JOPOBbs YHAIIUXCA;

pa3BUTHUC MOJOXXUTEIbHON MOTHUBAIlMU K OCBOCHUIO IIPOTPAMMBI;
Pa3sBUTUC HHANBUAYAJIBHOCTHU U OJJAPCHHOCTH KaXKI0TI'O pe6eHKa.

OcHoBHas popma opraHusanuu 00pa3oBaTeJIbLHOI0 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 TPECTABISIOT COO0N MPEUMYIIIECTBEHHO

e KOMOWHUPOBAHHBIN THUIT YpOKa

Buasbl 1 popmMbI KOHTpOJIA:

Buabl u ¢popmbl KOHTpOJISE

IIPOMEKYTOYHBIN;
peayIpPEANTEIbHBIM;
KOHTPOJIbHBIE paOOTEHI.

OuennBaHue JOCTHKEHHUH 00y4aKOIIMXCH MPOMCXOAUT NPH
MOMOLIH

OTMETOK (5-Tu OaJIbHasd IIKana);




VC VY CTHBIA CUET

OP ®ponTanbHas padoTa B TeueHue y4eOHOro roga Ha ypokax Oyaer npoBOAMTCH MOHUTOPHUHI:
CP CamocrosrenbHas paborta - BXOJTHOM KOHTPOJIb (CEHTSIOPH)

NP NuauBuayanbHas pabota - IPOMEXKYTOUHBIN KOHTPOJIb (KOHEI] HOTYTOAMs)

MJI | MaremaTU4eCKUid TUKTAHT - UTOTOBBIN KOHTPOJIb (Maif)

KP KonTponbsHas pabora

O1eHKa IAHUPYEMBIX Pe3yJbTATOB

CucreMa OIICHKU JTOCTMDKCHHS TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS OCHOBHOW OOpa30BaTEILHON MPOTPaMMBIOCHOBHOIO
o0111ero 00pa3oBaHus MPEIIONATACT KOMNAEKCHbLIL NOOX00 K OUeHKe Pe3yibmamogodpa3oBaHusl.

Cucrema OIIGHKH TIPEAyCMaTPHUBACT JPOBHEBblIE NOOXOOK COJICPKAHWIO OLEHKHM W WHCTPYMEHTAPHUIO JUISl OLCHKH
JTOCTIKEHUS TJIaHUPYEMBIX PE3YIIbTaTOB, a TAK)KE K MPEJCTABICHUIO M HHTEPIPETAIIMH PE3yIbTaTOB H3MEPCHUH.

OmHMM W3 TPOSIBICHWA YPOBHEBOT'O IOAXOMA SIBIISCTCS OICHKA WHIMBUAYAIBHBIX O00pa30BaTEIbHBIX IOCTHIKCHHN Ha
OCHOBE«METO/Ia CIIOKCHHS», TP KOTOPOM (PUKCUPYETCSI JOCTHIKEHUE YPOBHS, HEOOXOJAMMOTO ISl YCIEIIHOTO IMPOIOJDKEHUS
00pa30BaHUS W PEajbHO JOCTUTAEMOTO OOJBIIMHCTBOM YYAIIUXCs, U €ro MPEBBINICHUE, YTO MMO3BOJISIET BHICTPAUBATH WHIUBH-
OyanbHBIE TPACKTOPUH IBWKCHHS C YYETOM 30HBI OJNIDKaWIero pa3BuUTHS, (OPMHUPOBATH TOJOKHUTEIBHYIO YYEOHYIO H
COLIMATBHYIO MOTHBAIIHIO.

Oco0eHHOCTH OIIeHKH MPeAMETHBIX pe3yJIbTATOB

OrieHKa TIPEIMETHBIX PE3YJIBTATOB MPEACTABISET COOOM OICHKY JOCTHIKEHHUS 00yUJaIOIUMCS TUTAHUPYEMBIX Pe3yIbTaTOB
10 OTJICITHHBIM TIPEIMETAM.

dopMupoOBaHHUE ITUX PE3YIBTATOB 00ECTIEUNBACTCS 32 CYET OCHOBHBIX KOMIIOHEHTOB 00pa30BaTEILHOTO Mpoliecca —
y4eOHBIX MTPEMETOB.

OCHOBHBIM OOBEKTOM OIIEHKH MPEIMETHBIX PE3yIbTaTOB B COOTBETCTBHH ¢ TpeOoBaHusiMu CTaHmapTa sSBISETCS
CIIOCOOHOCTD K PEIICHUI0 Y4eOHO-TI03HABATENBHBIX U YI€OHO-TIPAKTHIECKUX 3a7a4, OCHOBAaHHBIX Ha M3y4aeMOM Y4eOHOM
MaTtepualie, ¢ UCIOJIb30BAaHNEM CIIOCOOOB JIEMCTBUH, PETIEBAHTHBIX COACPKAHUIO YICOHBIX TIPEIMETOB, B TOM YHUCIIC
MeTaIpeIMETHBIX (I03HABATEIBHBIX, PETyJIATUBHBIX, KOMMYHUKATUBHBIX) JEHCTBUN.

CucreMa OILIEHKH MPEIMETHBIX PE3yJbTaTOB OCBOCHHUS YYEOHBIX MPOTpPaMM C YYETOM YPOBHEBOTO TOJIXOJA, MPUHSATOTO B
CrangapTte, mpeanosiaraeT BbleJIeHne0a30BOro YPOBHS JOCTH:KEHHH KAK TOYKH OTCYETA TPU MOCTPOCHUU BCEH CHCTEMBI
OIICHKHU ¥ OPTaHHU3AIMN WHIUBUIYATBHON PaOOTHI ¢ 00yUJaIOITUMUCH.



PeanpHble AocTHXKEHUs OOy4YarOIIMXCA MOTYT COOTBETCTBOBATh 0a30BOMY YpPOBHIO, @ MOTYT OTJIMYaTbCAd OT HEro Kak B
CTOpPOHY IPEBBIILIECHUS, TAK U B CTOPOHY HEJAOCTUKEHUS.

[IpakTuka mMOKa3bIBA€T, YTO JJII OMUCAHUS JOCTHXKEHHM OOydaroIMXCs 11e1ecO00pa3HO YCTAaHOBUTBH CIIEAYIOIIME MATh
YPOBHEH.

ba3oBblii ypoBeHb 10CTHKEHUI — YPOBEHb, KOTOPBIM IEMOHCTPUPYET OCBOCHHE YUEOHBIX JEHCTBUN C OMTOPHON CUCTEMOM
3HAHMM B paMkax JAuana3zoHa (Kpyra) BblIeJ€HHBIX 3anad. OBnaneHue O0a30BBIM YPOBHEM SIBIIETCS JOCTATOYHBIM ISt
MPOJIOJKEHUsI O0yUeHHUs Ha ClenyIolel cTyeHn 00pa3oBaHusl, HO HE MO Mpo(uIbHOMY HamnpaBieHuto. JlocTukeHnto 6a30Boro
YPOBHSI COOTBETCTBYET OTMETKA «YAOBJIETBOPUTENBHO» (MIIM OTMETKA «3», OTMETKA «3aYTEHO).

[IpeBbiienne 0a30BOro YpOBHSI CBHJIETEIBCTBYET OO YCBOEHMHM OINOPHOM CHCTEMbl 3HAaHUN Ha YpPOBHE OCO3HAHHOIO
IPOM3BOJILHOTO OBJIAJICHUA YYEOHBIMU ACHCTBUSIMU, a TaKXe O Kpyrosope, MHpOTe (WM H30UPATETbHOCTH) HUHTEPECOB.
[lesniecoo0pa3HO BBIAEIUTH CAEAYIOUIUE 1BA YPOBHS, NPeBbIIAIONIAE 0A30BbIi:

* NOBBINIEHHBINYPOBEHb JTOCTHKEHUS ITAHUPYEMBIX PE3yJIbTAaTOB, OLIEHKA «XOPOIIO» (OTMETKA «4»);

* BBICOKMIi YPOBEeHb JJOCTIKEHHUS MNIAHUPYEMbBIX PE3yJbTaTOB, OLIEHKA «OTIIMYHO» (OTMETKA «5»).

IToBbIIIEHHBIN W BBICOKMIA YPOBHM JIOCTHXKEHHUS OTIMYAIOTCS MO MOJHOTE OCBOCHUS IUIAHUPYEMBIX PE3yJIbTATOB, YPOBHIO
OBJIaJICHUsI YY€OHBIMU ACHUCTBUSAMU U CHOPMHUPOBAHHOCTHIO HHTEPECOB K JAHHOM MpeIMETHOMN 00JIacTH.

NuauBuayaibHble TPAeKTOpUU OOydeHUs OOy4aroluXcs, JIEMOHCTPUPYIOIIUX TMOBBIMICHHBI M BBICOKHH YpOBHU
JOCTHXKEHUH, 11e5iecoo0pa3Ho GOpMHUPOBATH C YUETOM MHTEPECOB ATUX OOYYarOIIMXCS M WX IJIaHOB Ha Oynyuiee. [lpu Hanuuuu
YCTOWYMBBIX MHTEPECOB K y4eOHOMY IMPEAMETY UM OCHOBATEIHHOM MOATOTOBKM MO HEMY TakKHe 00ydaroluecs MOTYT OBITh
BOBJICUCHBI B MPOEKTHYIO JIEATEILHOCTDh MO MPEIMETY U COPUEHTHPOBAHBI HA MPOAOJKEHUE OOYUYeHHs B CTapIIMX Kiaccax 1o
JTAaHHOMY TpOdHITIO.

Jlyist onucaHusi MOATOTOBKYU yYaIlIMXCs, YPOBEHb JTOCTHKEHHUI KOTOPHIX HUKe 0a30BOr0, 11e1eco00pa3HO BBIJICIUTH TaKKe
JIBa YPOBHSI:

* IOHMKEHHBbIN YPOBEHb JOCTHKEHUH, OIIEHKA «HEYAOBIETBOPUTEIBHO» (OTMETKA «2»);

* HU3KHUIl YPOBEHb JOCTUKEHHI, OLICHKA «IIJI0X0» (OTMETKa «1»).

Henoctuxenne 6a30Boro ypoBHs (MMOHUKEHHBIM M HU3KUW YPOBHH JOCTHKEHUN) (DUKCUPYETCS B 3aBUCUMOCTH OT 00bEMa U
YPOBHSI OCBOEHHOT'O 1 HEOCBOEHHOT'O COAEPKAHUS ITPEIMETA.

Kak mnpaBuio, NMOHM:KEHHBI YPOBeHb JOCTH)KCHUI CBHUJIETEILCTBYET OO OTCYTCTBUM CHUCTEMATHYECKOW 0a30BOM
MOATOTOBKH, O TOM, YTO OOydYarol[MMCSI HE OCBOEHO JaX€ U IMOJOBUHBI IJIAHUPYEMBIX pPE3yJIbTaTOB, KOTOPHIE OCBAaWBAET
OOJBIIMHCTBO OOYYAIONIUXCS, O TOM, YTO UMEIOTCS 3HAUYHMTEIbHBIC MPOOENbl B 3HAHUAX, NajbHEHIIee 00ydeHHe 3aTPYIHEHO.
[Ipu sTOoM OOydaromiuiics MOKET BBIMOJHATH OTAEIbHBIC 3aJaHusl MOBBIIICHHOTO ypoBHs. JlaHHas rpynmna oOydaroniuxcs (B



cpenHeM B xoje oOydeHus cocTaBistomas okono 10%) TpeOyer crneuuanbHON AMATHOCTHKM 3aTPyJHEHUA B OOYy4YEHHH,
npo0OesioB B CHCTEME 3HAaHWH M OKa3aHHUHU 1eJICHANPABICHHONW MOMOIIIH B TOCTHKEHUH 0230BOTO YPOBHHI.

Hu3skuii ypoBeHb OCBOCHUS IIAHUPYEMBIX PE3YJIbTaTOB CBHUIETEIBCTBYET O HAIWYMH TOJBKO OTICNIBHBIX (hparMeHTapHBIX
3HAaHUU MO TpEeAMETY, JNaibHellee 00ydeHHe MPaKTHUYECKd HEBO3MOXKHO. OO0ydarommmcs, KOTOpble IEMOHCTPUPYIOT HU3KHIMA
YPOBEHB JOCTHKEHUH, TpeOyeTcs crelaibHas OMOIIb He TOJBKO MO y4eOHOMY MpeaMeTy, HO U 10 (POPMHPOBAHUIO MOTHBA-
UM K 00YYEHHIO, Pa3BUTHIO MHTEpECa K U3ydaeMoil peIMETHON 001acTH, MOHUMAaHUIO 3HAYMMOCTH TPEAMETa IS )KU3HH | JIP.
Tonpko HamMUYKE MOJIOKUTETHLHOW MOTHBAIIMM MOXET CTaTh OCHOBOW JMKBHIALMU TPOOEIIOB B 00yUEHUU AJI JAaHHOW TPYIIIIBI
00y4Jaromuxcs.

OnucaHHBI BBIIIE MOAXOM IEJIECO00pPa3sHO TPHUMEHSATH B XOJA€ PAa3IMYHBIX TPOIEAYyp OIICHUBAHUS: TEKYIIEro,
POMEXKYTOYHOTO U UTOTOBOTO.

s GopMupoBaHUS HOPM OIICHKHM B COOTBETCTBUU C BBIJCICHHBIMH YPOBHSIMH HEOOXOAMMO ONHCATh JOCTHIKEHUS
oOyuatomierocsi 6a30Boro ypoBHs (B TepMUHAX 3HAHHWNA W YMEHHIA, KOTOPhIE OH JIOJDKEH MPOJACMOHCTPUPOBATH), 32 KOTOPHIC
oOyJaronuiicss 00OCHOBAaHHO TIIOJIY9aeT OICHKY «yIOBJICTBOPHUTENbHO». llocie 3TOoro ompemenstorcs W CoAepiKaTeabHO
OIMCHIBAIOTCS 0OJiee BBICOKME WIJIM HHU3KHWE YPOBHHU JTOCTHKCHHN. Ba)KHO aKIeHTHpOBaThH BHUMaHHE HE Ha OIMIMOKax, KOTOPHIE
cienan o0yJaroluiics, a Ha Y9eOHBIX JOCTH)KCHHUSAX, KOTOPbIE 00ECIeYNBaIOT MPOJIBIKEHUE BIIEPEN B OCBOSHUM COJEPIKAHUS
o0Opa3zoBaHUsI.

Jna ouenku Ounamuku @opmuposanus npeoOMemHbIX pe3yiIbmamoé B CHUCTEME BHYTPUIIKOJIBHOTO MOHHUTOPHHTA
00pa3oBaTEeNbHBIX JTOCTHKEHUN 1e1eco00pa3Ho (UKCHPOBATh U aHAIM3HPOBATH JaHHBIE O C(HOPMUPOBAHHOCTH YMEHHHA U
HaBBIKOB, CITIOCOOCTBYIOIINX OCBOEHHIO CHCTEMATHYECKUX 3HAHMIA, B TOM YHUCIIE:

* NEPBUUHOMY O3HAKOMJIEHUIO, OMpabomKe U OCO3HAHUIO Meopemuyeckux mooenel u noHAmuti(0OUeHayIHbIX U 0a30BbIX
IUISL JAHHOW 00J1aCTH 3HAHUSA), CIMAHOAPMHBIX ANCOPUMMO8 U NPOYedyp;

* 8bIABICHUIO U OCO3HAHUIO CYWHOCMU U 0COOEHHOCMeUn3ydaeMbIX OOBEKTOB, MPOIECCOB U SBJICHUN JEWCTBUTEIHLHOCTH
(IpUPOAHBIX, COIMANIBHBIX, KYJIbTYPHBIX, TEXHHUYECKMX U Jp.) B COOTBETCTBUU C COACPNKAHMEM KOHKPETHOTO Y4YeOHOro
npeaMeTa, co30aHuio U UCHOIb308AHUI0 MoOe el N3y4aeMbIX 00BEKTOB U MPOLIECCOB, CXEM;

* 8bIAGNICHUIO U AHAIU3ZY CYUWECMBEHHBIX U YCMOUYUBLIX CEA3€ll U OMHOUEHUUMEXKTY 00bEKTaMU U MPOIIECCAMHU.

[Tpu 5TOM 00s13aTENIBHBIMU COCTABIISIOIIMMHU CUCTEMbI HAKOTIJICHHON OLIEHKH SIBJIIOTCS] MaTe€pUaJIbL:

* cmMapmoeot OUACHOCMUKU,

* MeMamuyecKux U Umo2o8blx npo8epoUHbIX pabom no 6cem yueOHbIM npeomMemam;

* meopueckux pabom, BKI04ast ydeOHbIe UCCIEA0BAaHUS U YIEOHbIE TPOEKTHI.

Pemenne o JOCTMKEHMH WM HENOCTHIXKEHUHU IUIAHUPYEMBIX PE3yNbTAaTOB WJIM 00 OCBOECHMHM HJIM HEOCBOCHHU Y4eOHOTO
MaTepuanga MPUHUMAETCSl HAa OCHOBE pe3yJbTAaTOB BBINOJHEHUS 3anaHuii 0a3oBoro ypoBHS. B mepuon BBemenms Cranmapra




KPUTEPHI JOCTUKEHUS/OCBOECHUSI yUeOHOIro Marepuaa 3aaéTcsl Kak BblnojgHeHue He MeHee 50% 3aganuii 6a30BOro ypoBHS WU
nonyuerre 50% oT MakcuMaabHOro Oasiia 3a BBINOJHEHUE 3aJaHui 0a30BOTr0 YPOBHSI.
YPpOBHU NOATOTOBKH y4alIUXCH U KPUTEPHH YCIIEIIHOCTH 00yYeHust

YpoBHH

Ouenka

Teopus

IIpakTuka

1. YV3uaBauue

AnroputMuueckas Jes-
TEJIbHOCTD C IOACKA3KOU

«3»

Pacno3HaBaTh 00OBEKT, HAXOIUTh
HYXHYI0 (hOpMYyITly, TPU3HAK, CBOUCTBO U
T.JI.

YMeThb BHITIONHATD 3aJaHus 10 00pasity,
Ha HETOCPEICTBEHHOE MPUMCHCHHE
dbopMy, MpaBuJl, UHCTPYKIIMH | T.]I.

2. BocipouszBeneHue

AJII‘OpI/ITMI/I‘lCCKaSI HCs1-
TEJILHOCTH 0€3 IIOJCKAa3KH1

«4»

3HaTh GOPMYJIUPOBKHU BCEX MOHATHH, UX
CBOMCTBa, MpHU3HAKHU, (HOPMYIIBL.

YmMmerh BOCITPOU3BCCTHU NOKA3ATCIbCTBA,
BbIBOIbI, YCTAHABJINBATH B3daUMOCB3b,
BBI6I/IpaTI> HYKHOC IJIS BBIIIOJIHCHUA
JaHHOT'O 3aJaHUA

YMeTb paboTath ¢ yueOHOM U CIIPaBOYHOM
JIMTEPATypOH, BBIIIOJIHATh 3aJaHHUs,
TpeOyroIlre HECIOXKHBIX TPe0Opa3oBaHUM
C IIPUMEHEHHUEM HU3y4aeMOIo MaTepHuaia

3. Hoaumanue

JlesTebHOCTh TP OT-
CYTCTBUU SIBHO BBIPAJKEH-
HOT'O aJIrOpUTMa

«5»

€J1aTh JJOrMYeCKUEe 3aKII0OUYCHUS,
COCTaBJISITh AJITOPUTM, MOJIE€JIb HECITOAKHBIX
CUTYyalU

YMeThb NPUMEHSATH MOTyYEHHbIE 3HAHUS B
Pa3NUYHBIX CUTYalUsIX. BBINOJHATH
3a/1aHisi KOMOMHUPOBAHHOTO XapakKTepa,
coJiep KalluX HECKOJIBKO TTOHATHIA.

4.0OBJiajIecHHE YMCTBEH-
HOW CAMOCTOATEJILHO-
CThIO

TBOpueckast uccienoBa-
TEJILCKAs AEATEIHLHOCTD

«5»

B coBepiieHCTBE 3HATH N3YYECHHBIN
MaTepual, CBOOOTHO OPUEHTHUPOBATHCS B
HeM. UMeThb 3HaHUS U3 TOMOJHUTEIIbHBIX
UCTOYHUKOB. BrnageTs onepanusmu
JOTUYECKOTO MbIUIeHHUS. COCTABJAATH
MOJIEITb JTF000M CUTYyaIUH.

YMeThb NPUMEHSATH 3HAHUS B JIIOO0H
HeCTaHJ1apTHOM cuTyauuu. CamMmocTos-
TeJbHO BBINOJIHATH TBOPUYECKUE
UCCIIEIOBATEIbCKHUE 3a/1aHNs. BBINOJIHATD
GyHKIIMK KOHCYJIbTaHTA.

Oco00eHHOCTH KOHTPOJISI M OLEHKH Y4YeOHBbIX J0CTHKEHHUH




Texywjuit KOHmpoab MOXHO OCYIIECTBIISITh KaK B MUCbMEHHOW, Tak W B ycTHOM (opme. IlucbmeHHble pabOThI st
TEKYIIEro KOHTPOJISI PEKOMEHIYETCsl MPOBOJAUTH B (POPME CaMOCTOATENbHON palOThl, TECTa WM MATEMATHUYECKOIO JAUKTAHTA.
XKenarenbHo, yTOOBI paOOTHI JIs1 TEKYLIErO0 KOHTPOJISI COCTOSIM M3 HECKOJBKUX OJHOTHUIIHBIX 3aJaHUM, C MOMOILIBIO KOTOPBIX
OCYIIECTBIISIETCSI BCECTOPOHHSS MPOBEPKA TOJBKO OJHOIO ONPENEICHHOr0 YMEHHs (HalpuMep, YMEHHUs CpaBHUBATh 4HUCIA,
YMEHUS HaXOJUTh 3HaUCHUE PYHKIUHU U JP.).

Temamuueckuii KOHmMpPOIp IPOBOAUTCS B OCHOBHOM B IMHCBMEHHOM (opme. [l TeMaTndecKuX MPOBEPOK BBIOMPAIOTCS
y3JIOBbI€ BOIIPOCHI IPOrPaMMBbl; TPUEMbI BBIYMCICHUH, IEUCTBUS C YUCIAMU, U3MEPEHUE BEIUYMH U AP.

Jist obecnieyeHusi CaMOCTOSITENbHOCTH y4YaluXcsl MOJ0MPAIOTCS HECKOJIbKO BapuaHTOB pa®oThl. Ha BhIMmoiHEHWE Takoi
pabotel oTBOAUTCS 15-20 MUHYT ypoKa.

Hmozoeviit konmpony npoBoIUTCS B (OpME KOHTPOJBHBIX pPabOT KOMOMHMPOBAHHOTO Xxapakrepa. B stux paborax
CHayajia OTJEJIbHO OLICHHBAETCSl BBIMOJHEHUE 3a]ad, MPUMEPOB, a 3aTEM BBIBOJUTCA MTOrOBas OTMETKa 3a BCio paboty. Ilpu
ATOM MTOTOBasi OTMETKAa HE BBICTABIISIETCS KaK CPEeIHUN Oajul, a OmpelessieTcsi C YYETOM TeX BHJIOB 3aJaHMM, KOTOpPbIE IS
JaHHOM pabOThI SBJISIOTCS OCHOBHBIMH.

B ocHOBe oneHMBaHMS IHCHbMEHHBIX pa60T JCKAT CICAYIOINUC II0KAa3aTCIn: IPAaBHIIBHOCTL BbIIIOJIHCHUA U 00BeM
BBIIIOJTHCHHOI'O 3aJJaHu.

OuneHKa NUCbMEHHBIX KOHTPOJbHBIX Pa00T y4aluxcs.

OT™MeTKa «5» CTABUTCH B CJACAVIONINX CJAVIAAXS

e paboTa BHITNIOJIHEHA MTOJHOCTHIO.
® B JIOTUYECKUX PACCYKACHUSIX U 0O0OCHOBAHUSX HET MPOOEIIOB U OMHUOOK;

® B pEIICHUHU HET MAaTEMaTUYECKUX OMMUOOK (BO3MOKHA OJHA HETOYHOCThH, ONKCKA, HE SBISIOMIASICS CJIEICTBUEM HE3HAHUS
WJIM HETTIOHMMAaHMS y4eOHOTro MaTepHaa);
OT1MeTKa «4» CTABUTCSH, €CJIHU:

e paboTa BBIMIOJIHEHA TOJHOCTHIO, HO OOOCHOBaHWS IIaroB pEIIEHUS HEIOCTAaTOYHBI (€clii YMEHHS OOOCHOBBIBATH
paccyX/IeHus He ABJSUIMCH CIIEHUabHBIM 00OBEKTOM MPOBEPKH);

e JOmMyIIeHa OfHA ONMIMOKA WM JABA-TPHU HEI0YETa B BBIKJIAJAKAX, YepTexax Wiu rpadukax (eciyd 3TH BHIBI pabOTHI HE
SIBJISUTUCH CIIEHUAJIbHBIM OOBEKTOM MPOBEPKH);



OrMeTKa «3» CTABHTCS, €CJIM: JIONMYIIEHbI 00Jee 0JTHON OIMOKU Wi Oosee IBYX-TPeX HET0UYETOB B BBIKJIA/IKAX, YEPTEKAX
wiK rpaduka, HO yJaliuiics BiajaeeT 00s13aTeIbHbIMU YMEHHUSIMU 110 IPOBEPIEMON TEME.

O1meTka «2» CTABUTCH, CCJOU. TOMYIICHBI CYIIICCTBCHHLIC OHII/I6KI/I, ITOKa3aBIIUEC, YTO yanHHfICH HC BJI1aACCT
00s3aTeJIbHBIMU 3HAHUSIMU 110 I[&HHOIZ TEME B IIOJIHOM MCEpE.

TpeOoBaHus K NPOBEACHUI0O KOHTPOJIbHBIX PadoT.

[Tpu maHupoBaHUU KOHTPOJBHBIX Pa0OT B KaXJOM KJIacCe HEOOXOIUMO MPEAYCMOTPETh PABHOMEPHOE MX Paclpe/ie/iCHUE B
TEYEHUE YETBEPTH, HE JOMyCKasi CKOIUICHUS! TUCbMEHHBIX KOHTPOJIBHBIX PabOT K KOHILY YeTBEepTH, moiayroaus. He skematenbHO
MIPOBOJIUTH KOHTPOJIbHBIE PAOOTHI B MEPBBIN JICHL YETBEPTH, B TIEPBbIN JCHB MOCJE MPa3/IHUKA, B IOHEICTbHUK.

Hcknrwuenue mpasmupyrouwjux yueHuKkoe (pakmopoe npu opeanu3ayuu padomal:

e paboTy B MPUCYTCTBUM aCCHUCTEHTa (MPOBEPSIONICTO) MPOBOJIUT YUUTENb, IMOCTOSHHO palOoTalomuid ¢ JACTbMHU, a HE

MOCTOPOHHUN WJIM MAJIO3BHAKOMBIN YUCHUKAM YEJIOBEK;
® yYUTEIb BO BpeMs MPOBEACHUS PabOTHI UMEET MPAaBO CBOOOIHO OOIIATHCS ¢ YICHUKAMU;
® acCUCTEHT (mpoBepstomuii) GUKCUPYET BCE ciiydyan oOpalieHus AeTe K y4uTeNr0, CTENEHb TOMOIIHU, KOTOpas OKa3bIBAeTCs

YYEHHUKaM CO CTOPOHBI YUUTEIIS, U MPH MOJBEICHUN UTOTOB PaObOTHI MOXKET YUYUTHIBATH 3TH HAOIIOICHUSI.

Kaxnas pabGorta 3aBepriaercst camorpoBepkoil. CaMOCTOSTENbHO HaWACHHBIE W aKKypaTHO HCIIpaBICHHBbIE OMIMOKUA HE
JOJKHBI CITY>KUTh TPUYMHOW CHIKEHHS OTMETKH, BBICTaBIsieMOM 3a pabory. Tonbko HeOpexHOe HX HCIpaBICHHE MOXKET
NPUBECTH K CHUKEHHUIO Oajuia mpH yCIOBUHU, YTO B KJIacce MPOBOAWIACH CIEeluajibHas pabora 1o (OPMHPOBAHUIO YMEHHS
BHOCUTbH UCTIPABJICHUS.

Onenka YCTHBIX OTBETOB YUYalIHUXCH.

OTBeT OLIEHUBACTCH OTMETKOH «S5»., eCJIM VUCHUK:

® [IOJIHO PACKPBLUI COJEPKaHNE MaTepuaia B o0beMe, MPeayCMOTPEHHOM MPOrPaMMOi U yUeOHUKOM;

® W3JI0KWJ MaTrepuall TPaMOTHBIM $I3bIKOM B OIPEIEICHHOM JIOTMYECKON MOCIeA0BaTEIbHOCTH, TOYHO MCHOJb3Ys
MaTeMaTH4YEeCKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY;

® TIPaBUJILHO BBITIOJHII PUCYHKH, YEPTEXKH, TpaduKu, COMyTCTBYIONINE OTBETY;

® [I0Ka3aJl YMEHHWE WITIOCTPUPOBATH TEOPETHUUECKUE TMOJOKEHUSI KOHKPETHBIMU IMPUMEpPaMH, MPUMEHSATh MX B HOBOM
CUTYyalluu NP BHIMIOJIHEHUHU MTPAKTUYECKOTO 3aaHus;



® [IPOJIEMOHCTPHUPOBAJ YCBOCHHUE paHEE H3YUYEHHBIX COMYTCTBYIOUIMX BOIPOCOB, C(HOPMUPOBAHHOCTh U YCTOMYMBOCTH
MCITIOJIb30BaHHBIX IPU OTBETE YMEHUIN U HABBIKOB;

® OTBEYAJI CAMOCTOSITENIBHO 0€3 HABOJAIIMX BOIIPOCOB YUUTEIISL.

Bo3MOXHbI 0/1Ha — IB€ HETOYHOCTH MPU OCBEIIEHUH BTOPOCTENEHHBIX BOIIPOCOB WIIA B BBIKJIAJIKaX, KOTOPbIE YUEHHUK JIETKO
UCIIPaBUJI 10 3aMEYAHUIO YUUTEIIS.

OTBeT oueHMBaeTCH OTMETKON «4»,eCIi OH YAOBJIETBOPEH B OCHOBHOM TPEOOBAHMSM HA OTMETKY «5», HO IPH 3TOM
UMEET OJMH U3 HEJOCTATKOB:

® B M3JIOKCHHUM JIOMYIICHBI HEOOIbITNE TPOOEIIbI, HE UCKAa3UBIINE MAaTEMAaTUYECKOTO COJIEPKaHUsI OTBETA, UCIIPABICHHbIC
10 3aMEUYAHHIO YUUTEIA.

e JIONMYIIECHBI OITUOKH HJIK O0Jiee ABYX HEJIOYETOB IIPU OCBEIIEHUH BTOPOCTEIIEHHBIX BOIIPOCOB MJIM B BBIKJIAJIKaX, KOTOPHIC
YUYEHUK JIETKO UCTIPABUJI 110 3aMEUYAHUIO YUUTEIIS.

OTMeTKA «3» CTABHTCS B CJECAVIOIIMX CAVIAAX:

® HEMOJIHO WJIM HEMNOCIEAOBATEeNbHO PACKPHITO COJAEpKaHWE MaTepuana, HO IMOKa3aHo oOllee MOHMMaHUE BOMpoca U
IPOJIEMOHCTPUPOBAHbl YMEHHMS, JOCTAaTOYHbIC I AAJbHEHIIErO0 YCBOECHHS IMPOrPAMMHOIO MaTepuana (OompeaeseHHbIE
«TpeboBaHUAMHU K MATEMATUICCKOMN MOATOTOBKE YUAITHUXCS»).

® UMENUCh 3aTPyIHEHMS] WM JOMYUIEHbl OIIMOKA B ONPEAENICHUH TMOHSATUN U, HUCIOJb30BAHUHM MaTeMaTHYECKOM
TEPMHHOJIOTHH, YEPTE)KaX, BBIKIIAJIKAX, UCIIPABICHHBIE I10CJIE HECKOJIBKUX HABOJSAIINX BOIIPOCOB YUUTEIIS,

® YUYCHHUK HE CIPaBWICA C NPUMECHEHUEM TEOPUM B HOBOM CUTyallMU IPHU BBIINOJIHEHUM NPAKTUYECKOrO 3aJaHUsl, HO
BBITIOJTHWII 3a7]aHuUsT 00S13aTEIHLHOTO YPOBHSI CJIIOKHOCTH IO IAHHOW TEME;

® [IpU 3HAHWU TEOPETUYECKOTO MaTepHaia BHIABICHA HEJOCTATOYHAs! C(HOPMHUPOBAHHOCTh YMEHHUM U HaBBIKOB.

OTMeTKA «2» CTAaBUTCH B CJAEAYIOMINX CJAYYasax:

® HE PacKpbITO OCHOBHOE COJIEpKaHUE YU4eOHOT0 MaTepurana;

e 00HapY)XCHO HE3HAHHE WM HEMMOHUMAHUE YYEHUKOM OOJIbIel Wi Hanboiee BAXKHON 4acTH y4eOHOro MaTtepuania;

® JIOMYIICHBI OMIMOKW B OMNPEACICHUM TMOHSTHHA, MPU HCIOIH30BAHUUM MATEMATHYECKOW TEPMUHOJIOTHH, B PHUCYHKaX,

gyeprexax Win rpadukax, B BRIKIAAKaX, KOTOPhIE HE UCTIPABIICHBI TIOCIIE HECKOIBKUX HABOJISIIINX BOMPOCOB YUUTEIIS.
Onucanue MecTa y4e0HOro npeaMera B yueOHOM ILIaHe

Cornacuo ®eneparpHOMY Oa3UCHOMY Y4eOHOMY TUTaHy I 00pa30BaTeNbHBIX Yupexkaennid Poccuiickoit @enepanuu st
00513aTEIHPHOTO N3YUYCHUS MAaTeMAaTHKH Ha dTare OCHOBHOTO 00IIIero 00pa3oBaHus Ha U3y4YeHHE anreOphl B 7-9 kmaccax



orBogutcs 102 yaca u3 pacuera 3 yaca B Hexes10 (34 yueOHbIX Helesin). B ToOM uncie KOHTPOJIbHBIX paboT - 10 (BKitouas
UTOTOBYIO KOHTPOJBHYIO paboTy)

IleHHOCTHBIE OPUEHTHPHI COEP:KAHUS YUeOHOI 0 MpeaMeTa

ITo3naBaTeJbHbIE EHHOCTH, KOTOPBIC MPOSBIISIOTCS:
B IIPU3HAHUHU [IEHHOCTH HAyYHOTO 3HAHWS,
B OCO3HAHUU IICHHOCTH METOOB MCCIICIOBAHUS KUBON M HE)KUBOU MTPUPO/IBI.
KoMMyHHKATHBHBIE IEHHOCTH, OCHOBY KOTOPBIX COCTaBIISIOT:
rpaMOTHas PeUb;
NIPAaBWIBHOE UCITOJIb30BAaHUE TEPMUHOJIOTUH U CUMBOJIUKH;
CIIOCOOHOCTH OTKPBITO BBIPAXKATh U apTYMEHTHPOBAHO OTCTAUBATH CBOIO TOUKY 3PCHHSI;
NOTPEOHOCTh BECTH JIUAJIOT, BBICIYIIIMBATH MHEHUE OMIOHCHTA.
IleHHOCTH MOTPEOHOCTH B 3I0POBOM 00pa3e KU3HM:
NOTPEOHOCTh B OE3YCIIOBHOM BBINMOJHCHUU IMpaBU OE30MACHOTO HCIIOIB30BAHUS PA3IMUHBIX TEXHUYCCKUX YCTPOWCTB B
[TOBCEIHEBHOM KU3HH.

TpeGoBaHus K pe3yJbTaTaM 00y4eHHS M OCBOCHHUIO COMEPKaHUsI Kypca

CraHgapT ycTaHaBIMBaeT TPeOOBAaHUSA K pPe3ysibTaTaM OCBOCHHS OOYYarOIIMMHKCS OCHOBHOW 00pa30BaTelIbHOMN MPOTpaMMBbl
OCHOBHOTO 00111eT0 00pa30BaHuUs:

JUYHOCTHBIM, BKJIIOYAIONIUM TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCS K CaMOpPa3BUTHIO M JMYHOCTHOMY
CaMOOIIPECIICHHIO, C(POPMUPOBAHHOCTh WX MOTHBALlMM K OOYYCHHUIO M IICJICHAIPABICHHOM IMO3HABATCIIBHOW JCSITCIIBHOCTH,
CHUCTEMBI 3HAUHMMBIX COITHAIBHBIX M MEKINYHOCTHBIX OTHOIICHUH, IIEHHOCTHO-CMBICIIOBBIX YCTaHOBOK, OTpPa)KAFOIIHMX
JUYHOCTHBIC U TPaXKIaHCKUE MTO3UIIUH B ACATCIBHOCTH, COIIHAIBHBIC KOMITICTCHIIMH, IPABOCO3HAHUE, CITIOCOOHOCTh CTABUTD LIETH
1 CTPOMTH )KU3HCHHBIC TUIAHBI, CIIOCOOHOCTH K OCO3HAHUIO POCCUUCKON UACHTUYHOCTH B IMOJUKYJIBTYPHOM COIIMYME;

MeTanpeaMeTHbIM, BKJIIOYAIONIUM OCBOCHHBIE OOYYAIOMIMMHKCS MEXIPEAMETHBIC TOHATHS W yYHHBEpCAJIbHBIE ydeOHBIS
nercTBHS (PETYIsATUBHBIC, TTO3HABATEIbHBIC, KOMMYHHUKATHBHBIC), CIIOCOOHOCTh UX HMCIOJIb30BaHUS B YUSOHOH, TO3HABATEIILHOM
U COLMAIIBHOW TPAKTUKE, CAMOCTOSTEILHOCTh IUIAHHUPOBAHUS M OCYIISCTBICHHS YYCOHOM MCATEIHLHOCTH W OpTraHU3aINU
y4eOHOr0 COTPYAHUYECTBA C MeJaaroraMi U CBEPCTHUKAMM, IIOCTPOSHNUE HHANBUAYAIBHON 00pa30BaTeIIbHON TPACKTOPHH;

NnpeIMeTHbIM, BKJIIOYAIOIINM OCBOSHHBIC 00YYAIOIIMMHUCS B XOJC M3YUYCHHUS YISOHOTO IpeaMeTa YMCHHS Crelu(UIeCKue
JUIS TAaHHOW TPEIMETHOW 00JIacTH, BUIBI JCATSIHLHOCTH IO IOJIYYSHHIO HOBOT'O 3HAHUS B paMKaxX ydeOHOIo MpeaMeTa, ero
mpeoOpa3oBaHUI0 W TPUMCHCHHIO B YYECOHBIX, YYCOHO-IIPOSKTHBIX M COIHAIBHO-NIPOSKTHBIX CHUTYyaIusAX, (popMHpOBaHHE
HAay4YHOTO THITA MBINUICHUSA, HAyYHBIX MPEJICTABICHUA O KIIOYEBBIX TCOPHAX, TUIAX M BUAAX OTHOIICHHH, BIAJCHHE HAYIHOU
TEPMHUHOJIOTHEH, KJIIOUEBBIMH MOHITHIMH, METOJIAMH U IIPUECMaMH.



[Iporpamma mo3BoJisieT 100MBaThCA CIEAYIOUUX PE3YIbTATOB OCBOCHHSI 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOI'O OOILIETro
oOpa3oBaHus. JINYHOCTHBIE Pe3y/IbTAThl OCBOEHHS 00pa30BaTeIbHON POrPAMMBI
1) BociuTaHNE POCCUHCKOM TPaKIAHCKON WACHTUYHOCTHU: MATPUOTU3MA, YBaKeHUS K OTeUeCcTBY; OCO3HAHHE CBOCH ITHUYECKON
MIPUHAJIEKHOCTH, 3HAHUE UCTOPHH, SI3bIKA, KyJIBTYPbl CBOETO HApOJa Ha IPUMEPE COACPKAHMS TEKCTOBBIX 3a/1a4;
2) popMupOBaHUE OTBETCTBEHHOT'O OTHOIICHHS K YYCHHIO, TOTOBHOCTH U CIIOCOOHOCTH OOYyYaroIUXCS K CaMOPa3BUTHIO U
caM000pa30BaHUIO Ha OCHOBE MOTHBAlMU K OOYYEHHMIO M TO3HAHUIO, OCO3HAHHOMY BBIOOPY M IMOCTPOCHUIO AalIbHEUIIEH
MHIUBUIYAIbHON TpaeKTOpuK oOpa3oBaHUs Ha 0a3e OPUEHTUPOBKHU B MUpe mpodeccuil u npoPecCuOHaANbHBIX NPEANOUYTEHUM, C
y4€TOM YCTOMYMBBIX MO3HABATEIbHBIX MHTEPECOB, a TAK)KE€ HA OCHOBE (DOPMHUPOBAHUS YBAXKUTEILHOIO OTHOUIEHUS K TPY.Y,
Pa3BUTHUSA OIBITA YYACTHS B COUMAIBHO 3HAYMMOM TPYIE;
3) popMHpOBaHUE OCO3HAHHOTO, YBAKUTEIBHOTO W JOOPOXKEIATEIBHOIO OTHOIICHUS K JPYrOMY YEJIOBEKY, €ro MHEHHIO,
MUPOBO33PEHUIO, KYJIBTYpPE, A3BIKY, BEpE, TPAXKJAHCKOUN MO3HUIMHU, K UCTOPUHU, KYJIbTYpE, PEIIUTUH, TPAAULIMUAM; TOTOBHOCTH U
CIIOCOOHOCTH BECTH JIUAJIOT C APYTUMH JIFOJIBMH U JOCTUTaTh B HEM B3aUMOTIOHUMAHHS;
4) 0OCBOCHHE COLMANBHBIX HOPM, MPABHJ MOBEICHUS, POJicH U OPM COIMATIBHOM JKU3HU B TPYIMIax U 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,
(opMupoBaHHE HPABCTBEHHBIX YYBCTB W HPABCTBEHHOI'O IIOBEJEHUS, OCO3HAHHOIO U OTBETCTBEHHOIO OTHOIIEHMS K
COOCTBEHHBIM IOCTYTIKaM;
6) bopmMHpOBaHNE KOMMYHUKATHBHON KOMIIETCHTHOCTH B OOLICHUU M COTPYJHHYECTBE CO CBEPCTHHKAMU, JICThMH CTAPIIETO U
MIIQJIIETO BO3pacTa, B3pOCIBIMU B Ipoliecce O0pa30BaTENbHOM, OOLIECTBEHHO IIOJE3HOM, Y4eOHO-UCCIIEe0BaTENbCKOM,
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 apryMEHTALNIO, IPUBOAUTH IPUMEPBI U KOHTPIIPUMEDBI;
8) mepBOHaYaIbHOE MPEICTABICHUE O MAaTEMAaTUYECKONW HayKe Kak cepe 4eloBeUeCKOU AesITeIbHOCTH, 00 3Tanax ee pa3BUTHUS,
0 €€ 3HaYUMOCTH IS Pa3BUTHSI LIMBWIN3ALNN;
9) KpUTUYHOCTH MBIIUICHUS, yMEHHE PACO3HABATh JOIMUECKU HEKOPPEKTHBIE BHICKA3bIBAHUS, OTIMYATh TUIIOTE3Y OT (paKTa;
10) KpeaTUBHOCTH MBIIIJICHHS], MHUIIMATUBA, HAXOAYUBOCTb, AaKTUBHOCTbH MPHU PEUICHUH apU(PMETHUECKUX 3aa4;
11) ymeHre KOHTPOIUPOBATH MPOLIECC U PE3YIbTAT yUeOHON MaTeMaTUYECKON JEATEIbHOCTH;
12) dopmupoBaHue CTIOCOOHOCTH K IMOIIMOHATFHOMY BOCIIPUSITHIO MATEMAaTHUECKIX 0OBEKTOB, 3a/1a4, PEIICHHUM, 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 OTHOLLIEHHUE K YWIEHAM CBOEH CEMbH U€pe3 ydyacTHe BO BHEKJIACCHOM paloTe;



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

MeTtanpeaMeTHbIe pe3yibTAaThl OCBOCHHUSI 00pa30BaTEeIbLHOM POrpaMMBI.

1) yMeHHE caMOCTOSITEIIBHO OMPEACIATh IEJIU CBOETO O0YYCHUS, CTABUTh U (POPMYJIHPOBATH JJIsl ceOs HOBBIC 3a/1a4uu B yuéOe u
ITO3HABATEIBHOM JEATEIBHOCTH, PAa3BUBATh MOTHBBI M HHTEPECHI CBOEH MTO3HABATENBHOMN AEATENBHOCTH;

2) yMCHHE CaMOCTOSTEIBHO IUIAHUPOBATh IyTH JIOCTM)KCHHs ILeJield, B TOM 4YHUCIE aJIbTCPHATHBHBIC, OCO3HAHHO
BbIOMpaTh Hauboliee 3(hPEeKTUBHBIE CIOCOOBI pelIeHUs] y4eOHBIX U TTO3HABATEIbHBIX 33/1a4;

3) yMCHHE COOTHOCUTH CBOW JICHCTBUSI C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIICCTBISATh KOHTPOJb CBOCH JEATEIBHOCTUH B
npolecce JOCTHXKEHHUS pe3yibTaTa, ONPEAeNaTh CIocoObl JEHCTBUH B paMKaxX MPEISIOKEHHBIX YCIOBUU M TpeOOBaHUH,
KOPPEKTUPOBATh CBOM JICMCTBUS B COOTBETCTBUM C U3MEHSIOIIEICS CUTyalluEH;

4) yMeHue OLEHUBATh IPABUIILHOCTD BBIMOJHEHUSI YUeOHOHM 3a/1aun, €€ OOBEKTUBHYIO TPYAHOCTbh U COOCTBEHHBIE BO3MOKHOCTHU
€€ pelICHHUS;

5) BajicHHe OCHOBAMHU CaMOKOHTPOJIS, CAMOOIICHKH, PUHATHSI PEIICHUNA M OCYIIECTBICHUSI OCO3HAHHOTO BHIOOpA B Yy4eOHOH 1
NO3HABATENbHOM AEATEIBbHOCTH;

6) yMeHHE OmpenensaTh MOHSATHS, CO37aBaTh OOOOIICHMS, yCTaHABIMBATH AHAJOTHMH, KIAaCCHU(DUIUPOBATH, CAMOCTOSTEIBHO
BBIOMPATh OCHOBAHUS U KPUTEPUH JUIS KiIacCU(PUKAIMK, YCTAHABIMBATh MPUYMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH JIOIMUECKOE
pacCcyKIeHUe, yMO3aKIIYeHUE (MHAYKTUBHOE, NEAYKTUBHOE M 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 COTPYAHHUYECTBO U COBMECTHYIO JIESTEIBHOCTh C YUUTEJIEM U CBEPCTHUKAMHU; pPabOTaTh
MHIMBUYAJIbHO U B IPYIIE:HAXOAUTh O0Illee pelIeHne U pa3peliarh KOH(IUKTH Ha OCHOBE COIJIACOBAaHUS MO3ULUN U ydéTa
UHTEpPECcOB; (OPMYIHPOBATH, APIYMEHTHUPOBATH U OTCTaUBATh CBOE MHEHHE;

10) ymeHHEe OCO3HAHHO HCIIOJIB30BaTh PEYEBHIE CPEICTBA B COOTBETCTBHU C 33JaYeil KOMMYHUKAIIMHU ISl BBIPAXKCHUS CBOMX
YyBCTB, MBICJICH U MOTPEOHOCTEH; MIIAHUPOBAHUS U PETYIIAIMHN CBOCH JACATEIBHOCTH; BIIaJIEHUE YCTHOM U MUCHMEHHOW PEUbIo,
MOHOJIOTHYECKON KOHTEKCTHOU PEYbIO;

11) popmupoBaHUE U pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCITOIB30BaHMS HH()OPMAIIHOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHIA
(manee UKT— koMneTEeHITUN);

12) nepBoHauanbHOE MPEACTABICHUE 00 UAESIX U METO/IaX MAaTEMaTUKU KaK 00 YHUBEPCAIBHOM SI3bIKE HAYKU U TEXHUKU;

13) pa3BuTHE CIOCOOHOCTH BUAETh MATEMATHYECKYIO 3a7]a4y B APYIMX JUCLHUILIMHAX, B OKPYKAIOIIEH KU3HM;



14) ymMeHHe HaxXOJWTh B PA3IUYHBIX MUCTOUYHHUKAX HMH(POpMAINIO, HEOOXOAUMYIO NJis PEIICHHS MaTeMaTUYECKUX MpooOsieMm, U
MPEACTABIATh €€ B MOHATHOW (hOopMe; MPUHUMATh PELICHUE B YCIOBHUSAX HEMOJIHOW M M30BITOYHOM, TOUHOW M BEPOSTHOCTHOU
uH(popMaImy;
15) yMeHue MoOHUMATh M UCIOJB30BaTh MaTEMATUUYECKHE CPEJCTBA HAIJISAHOCTH (PUCYHKH, YEPTEXKH, CXEMbl WU JAp.) s
WJUTIOCTPAali, HHTEPIPETALINU, APTyMEHTAIUY;
16) ymeHuUe BBIIBUTaTh TUIIOTE3bI MPU PEIICHUHN YUE€OHBIX 3a71a4 M TOHUMaHUsI HEOOXOAMMOCTH UX MPOBEPKHU;
17) moHMMaHHE CYIIHOCTH AJITOPUTMUYECKUX MPEANUCAHUN U YMEHHUsS JEHCTBOBaTh B COOTBETCTBUU C MPEHAJIOKEHHBIM
aJTOPUTMOM;
18) ymMeHHe camMOCTOSITEIbHO CTaBUTh IIEJH, BBHIOMpATh U CO3/1aBaTh AJTOPUTMBI JJIS PEIICHHUS y4YEOHBIX MaTEMaTHUUYECKUX
npooeM;
19) crnocoOHOCTh TIAHUPOBATH M OCYIIECTBISTH JCATEILHOCTh, HAMPABICHHYIO Ha PEIICHHE 3aJlad HCCIIEI0BATEIbCKOTO
xapakTepa
IIpenmeTHbIE pe3yabTATHI OCBOEHHSI 00Pa30BaTeJIbHOM MPOrpPaMMbl:
1) ymenue paboTaTh C MaTeMaTHYECKHUM TEKCTOM (CTPYKTYpHUpPOBaHHE, H3BJIEUEHHE HE0OXoauMol uHOOpMaIMHM), TOYHO H
rPaMOTHO BBIpaXaTh CBOM MBICJIM B YCTHOW M NMHUCHbMEHHOW peyd, MPUMEHSIA MATEMATHUYECKYI0 TEPMHUHOJOTHIO U CUMBOJIHKY,
UCIIOJIB30BaTh PAa3UYHbIE S3BIKM MaTEMaTUKU (CJIOBECHBIH, CHUMBOJIMYECKUM, Tpaduyeckuii), pa3BUTHE CIOCOOHOCTHU
000CHOBBIBATh CYXKJICHHSI, TPOBOJIUTH KJIaCCU(PUKALIHIO;
2)BmajeHue 0a30BBIM TOHATUHWHBIM amnmapaToM: HWMETh NIPEACTaBICHHWE O uYucie, apoOu, MpoleHTax, (popMupoBaHUe
IPEACTaBICHUN O CTATUCTUUYECKUX 3aKOHOMEPHOCTSX B peaIbHOM MHPE U PA3JIMUHBIX CIIOCO0aX UX U3YUYEHUS,
3) yMEeHHUE BBINOJHATH apupMeTHIECKUE MPeoOpa3oBaHus PAMOHAIBHBIX BRIPAKCHUHN, MPUMEHATh UX JIJIS PEIICHHUS YIeOHBIX
MaTeMaTUYECKUX 3a/aY;
4) mpaBWIBLHO yMOTPEOSATh TEPMUHBI, CBS3aHHBIC C Pa3IMYHBIMU BHJIAMH YHCEI M CIOcoOaMHU WX 3alHCH: Iejoe, ApoOHoe,
mepexoJi OT OAHOM (OpPMBI 3amUCH K APYroil (Hampumep, MPOICHTHI B BHJE JNCCITHYHOW ApOOH; BBIJACICHUE 10N YacTH U3
HEMPaBWIBLHOU Ipo0u); pemaTh TPH OCHOBHBIE 33]]a4K HA IPOOU;
5) cpaBHUBaThH YHMCNA, YIOPSIAOYMBATH HAOOPHI YKCEI, TIOHUMATh CBSI3b OTHOIICHUN «OOJBIIEY», «MEHBIIE» C PACIOIOKEHUEM
TOUYEK Ha KOOPJAMHATHON MPSIMO; HAXOAUTH CpesiHee apuhMEeTHIECKOE HECKOIBKUX YHUCETT;
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 BBIPAKECHUII;
8) yMeHue MPUMEHSTh U3yUYEHHbIE MTOHSATHSI, PE3YJIbTaThl U METO/IbI IPYU PEIICHHUH 3a]1a4 U3 Pa3IUYHbIX pa3/iesioB Kypca.

B pe3zynomame uzyuenus anzeopovl y4eHUK 001)4CeH
3HATH/MIOHUMATH*



CYIIECTBO MOHATHS MAaTEMAaTUYECKOTO JI0Ka3aTEIbCTBA; IPUMEPHI JOKA3aTEIIbCTB;
CYILIECTBO MOHATHUS aITOPUTMA; IPUMEPBI AJTOPUTMOB;
KaK MCIOJIB3YIOTCSI MaTeMaTudeckue (OpMyIibl, YpaBHEHUSI M HEPABEHCTBA, NPUMEPbl UX MPUMEHEHUS MJisi pElICHUs
MaTeMaTU4YEeCKUX U MPAKTUUYECKUX 3a/1a4;
KaK MaTeMaTHYeCKU ONpeAeNICHHbIe (DYHKIMU MOTYT ONHUCHIBATh pPEAbHbIE 3aBUCHUMOCTH; MNPUBOAUTH MPUMEPHI TaKOTO
OTIMCaHUS;
KaK MOTPEOHOCTH MPAKTUKH MPUBEITN MATEMATUYECKYIO HAYKY K HEOOXOMMOCTH PaCUIUPEHUS TIOHITHS YHCIIA;
BEPOSATHOCTHBIN XapaKTep MHOTUX 3aKOHOMEPHOCTEW OKPYKAIOIIEro MHUpa; MPUMEpPbl CTATUCTUYECKHUX 3aKOHOMEPHOCTEW H
BBIBOJIOB;
CMBICIT WJICUIN3AIMHU, TO3BOJISIONICH pellaTh 3aJadyd peaibHOM JEUCTBUTEIBHOCTA MAaTEMAaTHYECKUMHU METOAAMH, MPUMEPHI
omuOOK, BO3HUKAIOIINX MTPU UJeaTU3aAIIH.
Ilomumo yxazaumHvix 8 OaHHOM pasoene 3HAHUL, 6 MpeO08aHUs K VPOGHIO NOOSOMOBKU GKIIOYAIOMCSA MAKHCe 3HAHUS,

Heobxooumble 015 0CB0EHUsL NePEUUCTIeHHbLX HUMCE YMEHULL.
AJITEBPA

yMeTh
BBITMIOJHATh apuMeTHdecKue NeHCTBUSA, coYeTasi YCTHhIE UM MHUCbMEHHBIC MPHUEMbI, IPUMEHEHHUE BBIUUCIUTENBHBIX YCTPOUCTB;
HAXOJUTh 3HAYEHHUS CTETIEHU C HATyPAJIbHBIM ITOKA3aTENIEM; MTOJIb30BATHCS OLEHKOW M MPUKHUIKON NMPH NPAKTUYECKUX pacueTax;
IPOBOAUTH MO M3BECTHBIM (POPMYJIaM M MpaBUIaM MpeoOpa3oBaHusl OYKBEHHBIX BhIPAKEHUM;
BBIUUCTISI T 3HAUCHUS YMCIOBBIX M OYKBEHHBIX BBIPA)KEHU, OCYIIECTBIISAS HEOOX0AUMbIE MTOJACTAHOBKHU M MPE0Opa30oBaHUS;
HCNOJIb30BaTh MPHOOPETEHHbIE 3HAHUA U YMEHHS B PAKTUYECKON AeITeJIbHOCTH U NOBCEAHEBHOM KU3HM JIJIA:
NPAKTUYECKUX pacueToB 10 (opmyiaM, HCHONB3Ys TpH HEOOXOIMMOCTH CIPAaBOYHBIE MaTepuanbl M MPOCTEHIIne
BBIYHCIIUTEIbHBIE YCTPOICTBA;
OYHKIIUN U TPADOUKHAN

yMeThb
OTIpEIeNSITh 3HAUCHHUE (PYHKIIMHU IO 3HAYSHUIO apTyMEHTa IIPH Pa3IMYHBIX CIIOcO0ax 3a1aHus QyHKIINN;
CTpOUTH TpadUKu N3YICHHBIX (YHKITUAN;
OMHCHIBATH TO TpadUKy U 8 nMpocmeuuiux ciy4asx no ¢opmyie TIOBEIEHUWE W CBOMCTBA (YHKIWN, HAXOJUTH TO Tpaduky
GbyHKIIMY HAanOOJbITNE M HAMMEHBIITUE 3HAUCHUS;
pemarb ypaBHEHUS, IPOCTEUIINE CUCTEMbI YPABHCHU;
HCNOJb30BAaTh MPHOOPETEHHbIE 3HAHUA U YMEHHS B PAKTUYECKOI 1eITeJIbHOCTH U MOBCEIHEBHOM KU3HM J1JIA:
OMUCAHUA C MOMOIIBIO (PYHKIIHMI pa3INYHBIX 3aBUCUMOCTEH, MPEICTABICHUS UX TpaQUUECKH, HHTEPIPETAMU rpadUKOB;



YPABHEHUSA U HEPABEHCTBA

yMeTh
pelaTh IpoCTeHIINEe ypaBHEHUS U HEPABEHCTBA, U UX CUCHIEMDb,;
COCTaBIIATh YPaBHEHUS U HepageHCcmea O YCIIOBUIO 3a]1a4H;
WCIIOJIB30BaTh JJIsl TPUOJIMKEHHOTO PEIlICHHs] ypaBHEHUN U HEPABEHCTB rpad)uuecKuil METO/I;
M300pakaTh Ha KOOPJAMHATHOM TUIOCKOCTU MHOKECTBA PELICHUN NPOCTEHIINX YPABHEHUN U UX CUCTEM;
HCNO/IB30BAaTh NPUOOpPETEeHHbIE 3HAHUA U YMEHHS B PAKTUYECKOI eI TeJIbHOCTH U MOBCEAHEBHOM KU3HM IS
MOCTPOCHHUSI ¥ UCCIICAOBAHUS MPOCTEUIITUX MAaTEeMAaTHIECKUX MOJENICH;
3JJEMEHTBI KOMBUHATOPUKH, CTATUCTUKH Y TEOPUM BEPOSITHOCTEM

yMeTh
peraTh MpoCTeHIIe 3a/1auu;
BBIYHCIISITH B IPOCTEHIITUX CIIy4asiX BEPOSTHOCTH COOBITHI Ha OCHOBE TOJICUETA YHCIIA UCXO/IOB;
HCNO/Ib30BaTh MPUOOPETEeHHbIE 3HAHUA U YMEHHS B MPAKTUYECKOI 1esiTeJIbHOCTH U MOBCETHEBHOM KU3HM IS
aHaJM3a peaJibHbIX YMCIIOBBIX JaHHBIX, MPEJICTABICHHBIX B BUJE AUArpaMMm, rpaukos;
aHanu3a HHGOPMAIIUU CTATUCTHYECKOTO XapakTepa.

®opMupyeMble YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBHS

JInuHocTHbIE YY ]|
1) oco3HaOT HEOOXOIUMOCTh U3YUYEHUS;
2) popmupoBaHHe aIeKBATHOTO MOJOKUTEILHOTO OTHOIIEHHUS K IIKOJIE U K MPOoLiecCy YU4eOHOM eaTeTbHOCTH
PeryastuBusbie YY/|
1) cnmuyaroT cBOM crioco0 MEeWCTBUS C ATATOHOM;
2) CIUYArOT CIIOCO0 | pe3yibTaT CBOUX JCHCTBUM C 3aJJaHHBIM 3TAJIOHOM, OOHAPY>KMBAIOT OTKJIOHEHHS M OTJIMYUS OT 3TAJIOHA;
3) BHOCSIT KOPPEKTUBBI U JJONIOJIHEHUS! B COCTABIICHHBIE ILJIAHBIL;
4) BHOCAT KOPPEKTUBHI U JOTMOJHEHUS B CIIOCOO CBOWX JICUCTBHI B Ciydae PacXOKIIEHHUS ITaJOHA, PEaTbHOrO JEUCTBUS U €TO
MPOAYKTa
5) BBIAEISIOT U OCO3HAIOT TO, YTO YK€ YCBOEHO U UTO €IIE MOMJIEKUT YCBOCHUIO
6) 0CO3HAIOT Ka4Y€CTBO U YPOBEHb YCBOEHUSI
7) OLIEHUBAIOT JOCTUTHYTHINA PE3yiIbTaT
8) onpenenaoT NOCIeI0BATEIbHOCTh TPOMEKYTOUHBIX 1I€JIe C YYETOM KOHEUHOIO pe3yjibTaTa
9) cocTaBiAIOT IJIaH M TTOCJIEA0BATEILHOCTD JICHMCTBUI
10) mpeaABOCXUIIAIOT BpEMEHHBIE XapaKTEPUCTUKH pe3ylibTaTa (Koraa OyAeT pe3yibTaT?)
11) mpeaBOCXUIIAIOT PE3YAbTAT U YPOBEHb YCBOCHUS (KaKoil OyAeT pe3ysbTaT?)



12) ctaBsaT yueOHyI0 3aja4yy Ha OCHOBE COOTHECEHHS TOT'0, YTO YK€ U3BECTHO U YCBOEHO, U TOr'0, YTO €LIE HE U3BECTHO
13) npuHUMAaIOT MO3HABATENIbHYIO LIEJIb, COXPAHAIOT €€ MPH BBIIOJHEHUH Y4E€OHBIX JEHCTBUM, PEryJIHpPYIOT BECh MPOLECC MX
BBITIOJTHEHUS U YETKO BBIMIOJHSAIOT TpeOOBaHUs MO3HABATEIbHOMN 3a/1a4u

14) camocTosiTe1bHO (POPMUPYIOT MO3HABATEIBHYIO 1I€JIb U CTPOAT JIEUCTBUS B COOTBETCTBUU C HEU
ITo3naBareabHbie YY ]|

1) ymMerT BBIOMPATH CMBICIIOBBIC €IMHUIIBI TEKCTA U YCTAHABIMBATH OTHOIIECHUS MEXI1Y HUMU

2) co31a10T CTPYKTYPY B3aUMOCBS3€H CMBICIOBBIX €/IMHULl TEKCTA

3) BBIAETSAIOT KOJIMYECTBEHHbIE XapaKTEPUCTUKU OOBEKTOB, 3aJJaHHBIX CIIOBAMHU

4) BOCCTaHaBIMBAIOT MPEAMETHYIO CUTYallMIO, OMMCAHHYIO B 3a/aue, MyTeM Nepe@opMyIHpOBaHUs, YIPOIIEHHOIO Mepeckas3a
TEKCTa, C BbIICJIEHUEM TOJIKO CYIIECTBEHHOM JJIsl pelieHus 3a1auu nHGopmManuu

5) BbIIENSAIOT 0000UIEHHBIN CMBICT U POPMaTIbHYIO CTPYKTYPY 3a/1a4u

6) yMEIOT 3aMEHSTh TEPMUHBI OTIPEICTICHUSIMU

7) yMEIOT BBIBOAUTH CJCACTBUS M3 UMEIOIIUXCS B YCIOBUU 3a/1a4M JIAHHBIX

8) BBIIETSAIOT (DOPMANBHYIO CTPYKTYPY 3a/1auu

9) BbLICNAIOT OOBEKTHI M MPOIIECCH C TOUKHU 3PEHUS 1EJIOT0 U YacTe

10) aHaTU3UPYIOT yCIOBUS M TpeOOBAaHUS 3a/1a9H

11) BeiOupatoT BUJ rpaduueckoil MOAENH, aJeKBATHON BBIJCICHHBIM CMBICIIOBBIM €IMHHIIAM

12) BBIOMpaIOT 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA ISl TOCTPOCHHS MOJIETTH

13) BBIpakaroT CMBICJ CUTYallMU Pa3IMUYHBIMU CPEJICTBAMHU (PUCYHKU, CUMBOJIBI, CXEMbI, 3HAKH)

14) BeIpakaroT CTPYKTYPY 3aJ1auid pa3HbIMHU CpPeJCTBaAMU

15) BBIMOJIHAIOT OMEpallii CO 3HaAKaMH U CUMBOJIaMHU

16) BEIOMpAIOT, COMOCTABIIAIOT 1 00OCHOBBIBAIOT CITIOCOOBI pEIISHUS 3a1a4u

17) mpoBoAsT aHAINU3 CLIOCOOOB PEIICHUS 3a/1a4 C TOYKU 3PEHUS UX PAlMOHATHLHOCTA U SKOHOMUYHOCTH

18) ymeroT BeIOUpaTh 0000IIEHHBIE CTPATETUN PEIICHUS 331291

19) Beiensit0T U POPMYIUPYIOT O3HABATEIBHYIO €N

20) OoCyYIIECTBIISIIOT TIOWCK U BbIICNIEHHE He0OX0IUMOMN nH(MOpMAaITuu

21) MpUMEHSFOT METOIbI HHPOPMAITMOHHOTO TIOUCKA, B TOM YHCJIE C TIOMOIIbIO KOMITBIOTEPHBIX CPEIICTB
KommyHukatuBusie YV /|

1) obmaroTcst ¥ B3aMMOACHCTBYIOT C TAPTHEPAMU IO COBMECTHOM JESATEIHHOCTH WM OOMEHY HH(POpMAITHH

a) YMEIOT CyIIaTh U CJBIIIATH APYT Apyra

0) ¢ 10CTaTOYHOU MOJTHOTON M TOUHOCTHIO BBIPAXKAIOT CBOU MBICIIM B COOTBETCTBUU C 33/1a4aMU U YCIOBUSIMU KOMMYHUKAIIMU
B) aJICKBATHO UCIIOIB3YIOT PEUEBbIC CPEICTBA JJII IUCKYCCUU U apTYMEHTAIUU CBOEH MO3UIUU



') YMEIOT MPEACTABIATh KOHKPETHOE COAEPKAHUE U COOOIIATh €r0 B MUCbMEHHOU U YCTHOM popme
1) MHTEPECYIOTCS 4y>KUM MHEHUEM H BBICKa3bIBAIOT CBOE
€) BCTYNAIOT B IMAJIOT, YYaCTBYIOT B KOJUIEKTUBHOM OOCYXACHHH MPOOJIEM, YIaTcs BIaJeTh MOHOJIOTHUECKON U AUATOTUIECKON
dopmMamu pedr B COOTBETCTBUU C TPAMMATHUYECKUMHU U CHHTAaKCHYECKUMHU HOPMaMH POJTHOTO SI3bIKa
2) y4atcsi IeHCTBOBATh C YUYETOM TO3HIIUHU JPYTOTr0 M COTIIACOBBIBATH CBOU JICHCTBUS
a)TOHUMAIOT BO3MOYKHOCTD Pa3IMYHBIX TOYEK 3PEHHsI, HE COBMAIAIONIUX C COOCTBEHHOU
0) NPOSIBIISIIOT TOTOBHOCTH K 00CY>K/I€HHUIO PA3IMYHBIX TOYEK 3pEHUs U BbIpaOOTKe 00111el (IpynnoBoii) NO3ULUN
B) y4aTCsl yCTaHABIMBATh U CPAaBHUBATH Pa3HbIE TOUKU 3PEHUS, MPEXK/IC YeM MPUHUMATD PEIICHUE U JIeaTh BEIOOD
T) y4aTcsl apryMEHTUPOBATh CBOIO TOUKY 3pEHUsI, CIOPUTh, OTCTAWBATh MO3UIIMIO HEBPAXKACOHBIM JIJIsl ONIIIOHEHTOB 00pa3oM
3) y4arcs opraHM30BBIBATh U TUIAHUPOBATH Y4€OHOE COTPYIHHUYECTBO C YUUTEIIEM U CBEPCTHUKAMHU
a) OTPEEINAIOT e U QYHKIIUU YIaCTHUKOB, CITIOCOOBI B3aMMOICHCTBUS
0) mIaHUPYyIOT O0IITHE CITOCOOBI PAaOOTHI
B) OOMECHHMBAIOTCS 3HAHUSAMH MEXK/Ty WICHAMH TPYIIIBI 171 TPUHATUS 3P PEKTUBHBIX COBMECTHBIX PEIICHUH
') yMEIOT (WM Pa3BUBAIOT CITIOCOOHOCTH) OpaTh Ha ce0si MHUIIMATUBY B OPTaHU3AIUNA COBMECTHOTO JICHCTBHUS
1) YMEIOT (MJIH Pa3BUBAIOT CIIOCOOHOCTH) C TIOMOIIBIO BOITPOCOB JTI00OBIBATH HEJOCTAIONIYIO HH(POPMAITHIO
€) ydarcs paspeniatb KOHQJIUKThI — BBIABIATh, HIEHTU(OUIIMPOBATH IPOOJIEMBI, UICKATh U OLIEHUBATH aJbTEPHATHUBHBIE CTIOCOOBI
paspernieHus: KoHGIUKTa, TPUHUMATh PEIIEHUEe U PEaIu30BbIBATH €TO
) ydarcsl YIpaBisiTh OBEJACHUEM MapTHEpa — YOeKAaTh ero, KOHTPOJIUPOBATh U OLIEHUBATH €T0 IEUCTBUS
4) pabGoTaroT B rpymime
a) YCTaHABJIMBAIOT paboure OTHOMICHUS, ydaTcs 3 (PEKTUBHO COTPYAHNYATEL U CITIOCOOCTBOBATH MPOIYKTUBHON KOOIIEpaIuu
0) pa3BUBaIOT YMEHHE WHTEIPUPOBATHCS B TPYIIIY CBEPCTHUKOB U CTPOUTH MPOJYKTUBHOE B3aUMOJICHCTBHE CO CBEPCTHUKAMU U
B3pPOCJIBIMU
B) y4arcs NepeBoIUTh KOHQIMKTHYIO CUTYallMIO B IOTHYECKHI MJIaH U pa3pellaTh ee Kak 3ajady uyepe3 aHaju3 yCIOBUM
5) npuaepKUBAIOTCS MOPAIBHO-3TUYECKUX U NCUXOJIOTMYECKUX MPUHIUIIOB OOIEHUS U COTPYAHUYECTBA
a) TPOSBISIIOT YBaKUTEIbHOE OTHOLICHHWE K MapTHEpaM, BHMMAaHHE K JIMYHOCTU JPYroro, aJeKBaTHOE MEXJIMYHOCTHOE
BOCITIpUSATHE
0) AEMOHCTPUPYIOT CITIOCOOHOCTh K YMIATHH, CTPEMJICHUE YCTAaHABIUBATH JJOBEPUTEIIbHBIE OTHOILICHUS
B) MPOSIBIISIIO TOTOBHOCTH AJIeKBaTHO PEarupoBaTh Ha HYXKAbI JPYTHX, OKa3blBaTh MOMOIIb M SMOLMOHAIBHYIO MOJACPKKY
napTHEpaM
6) peryJIupyroT COOCTBEHHYIO JAEATEILHOCTh MOCPEACTBOM PEUEBBIX JICHCTBUI
a) UCTIOJNIB3YIOT a/ICKBAaTHBIC SI3BIKOBBIE CPEACTBA IS OTOOPAaKEHHS CBOUX YYBCTB, MBICIIECH U OOYKICHHIA



0) OINHUCHIBAIOT COJEPKAHME COBEPIUIAEMBIX JIEUCTBHM C LEIbI0 OPUEHTHUPOBKU MPEAMETHO-MPAKTUUECKOM WIM HWHOU
NEATEIBHOCTU
Conep:xkanme yueOHOro npeamera ajareopa 9 kiacca

Keagparuunas ¢pynkuus (22 yaca).

Oyukius. CpoiictBa pynkuuil. KBanpaTHelil TpexusieH. PaznokeHne KBapaTHOrO TpexueHa Ha MHOKUATENU. DYyHKIUS y =
ax? + bx + c, eé cBoiicTa 1 rpaduk. HepaBeHcTBa BTOPOIi CTENEHH ¢ OJHOI IepeMEHHOI. MeTo/1 HHTepBAaIoB.

Henab: pacmupuTh CBEAEHUS O CBOMCTBaX (QPYHKUUN, O3HAKOMUTH OOYyYalOIIUXCS CO CBOMCTBAMH U Tpa@uKOM
KBaJpaTUYHON (YHKIMH, c(POPMUPOBATH YMEHHE PEIIATh HEPABEHCTBA Buja ax> + bx + ¢>0 ax? + bx + ¢<0,rne a O.

B Hayane tembl cuctemMaTu3upyroTcs cBeAeHHs O (yHKUUsAX. [IOBTOpSIOTCS OCHOBHBIE MOHATHUS: (PYHKIUS, apTyMEHT,
oOnacte onpeneneHust QyHkuuu, rpaduk. JlaroTcs MOHATHS O BO3pacTaHUUM M yObIBAaHUM (YHKUUH, MPOMEKYTKaX
3HAKOMOCTOSHCTBA. TeM camMbIM co3jaercs 0aza Juisi YCBOEHHUS! CBOMCTB KBaJpaTUYHOW M CTENEHHOW (PYHKIMH, a Takxke s
JanbHeuIero yriyoaeHus (pyHKIIMOHANBHBIX MPEACTaBICHUIN NMPU U3YyUYEHUHU Kypca aJireOphl U Havall aHaJIHu3a.

[loArOTOBUTENBHBIM IIarOM K HM3YYEHUIO CBOWCTB KBAJAPATUYHOW (DYHKIIMM SBISETCS TaKKE PacCMOTpPEHHE BOMpPOca O
KBaJIPaTHOM TPEXWIEHE U €r0 KOPHSAX, BBIICJIICHUM KBaJApaTa JBYYJIEHA U3 KBaJAPATHOIO TPEXUIEHA, PA3JIOKEHUHU KBAJAPATHOTO
TPEXUJIEHA HA MHOKUTEIIH.

N3yuyenue kBaapaTUUHON (PYHKIIMM HAYMHAETCS C pacCMOTpeHUs: QYHKIMU y=ax~, e€ CBOMCTB U 0COOEHHOCTEH rpaduka, a
TAKKe JPYTHX YaCTHBIX BHIOB KBaJPaTHYHON (QYHKIMM — QYHKIMH y=ax>+Nn, y=a(x-M)?. DTH CBeJECHMS HCHOIB3YIOTCH IIPHU
M3y4eHUH CBOMCTB KBaJPaTHUHON (PYHKIMHU 0OLIEro BUAa. BaskHO, 4T0OBI 00yYaromuecs NOHSIIM, YTO rpaguk GyHKIUH y = ax?
+ bx + ¢ MokeT ObITh MONyYeH K3 rpaduka QYHKIMU y = aX? ¢ IIOMOMLIBIO JBYX MapajlebHbIX HepPeHOCOB. IIpUEMBI TOCTPOEHHUS
rpaguka QyHKIuM y = ax? + bx + ¢ oTpabaThIBalOTCs HA KOHKPETHBIX puMepax. IIpu 5ToM 0cob0e BHUMAHKE CIeAyeT yAeIuTh
dbopMUpOBaHUIO Y O0y4YaIOIIMXCS YMEHHUS yKa3blBaThb KOOPAMHATHI BEPIIUHBI Mapaloyibl, €€ OCb CUMMETPHUH, HAMpaBICHUE
BETBEH mapadoJIbl.

[Ipu u3yueHuu 3TON TeMbl JalbHENIIee pa3BUTHE MOJIy4aeT YMEHUE HAaXOJUTh MO IpaduKy MPOMEXYTKH BO3PACTAHUS U
yObIBaHUS (PYHKITUH, & TAKKE MPOMEKYTKH, B KOTOPHIX (DYHKIIUS COXPAHSIET 3HAK.

dopMUpOBaHKE YMEHHMII pelnaTh HepaBeHCTBa Bua ax> + bx + ¢>0 ax? + bx + ¢<0, rne a 0, ocymecTBiIsieTcs ¢ ONOPOii Ha
CBelIeHUS O TpaduKe KBaIPaTUIHOHN (PyHKIIMYU (HaIpaBIeHNE BETBEH MapadoJIbl € PaclooKeHHe OTHOCUTENBHO oc OX).

OOyuaromuecss 3HAKOMATCS C METOJAOM HMHTEPBAJIOB, C MOMOLIBID KOTOPOIO PEIIAFOTCS HECJOXKHBIE pallMOHAJIbHBIE
HEPABEHCTBA.

OOyuatommecs: 3HAKOMATCSI CO CBOMCTBAMH CTETIEHHOW (YHKIMHU y=X" IPU YETHOM M HEYETHOM HATypaIIbHOM IOKa3aTese

2

n.. BBoautcs nouatue KopHs N-i creneHu. OOyvaronuecs AOMKHBI TOHUMATh CMBICI 3alKCceil BUia , . OHM ToJTy4aroT



MIPEICTABICHUE O HAXOXKICHUU 3HAUEHHUI KOPHS C MOMOILIBIO KAJIbKYJIATOPA, IPUYEM BbIPAOOTKA COOTBETCTBYIOIIMX YMEHHI HE
TpeOyeTcsl.

YpaBHeHUS M HEPABEHCTBA ¢ OAHOM nepeMeHHOi (14 yacoB).

Llenble ypaBHEeHMs. YpaBHEHUE C JIByMsl IEpeMEHHBbIMU U ero rpaduk. CucreMbl ypaBHEHUH BTOpoil creneHu. Pernenue
3a71a4 C IOMOILBIO CUCTEM YPABHEHUN BTOPOU CTEICHMU.

Heanb: cucremMatn3upoBath U 0000IIUTH CBEJIEHUS O PEUICHUH LIEJIbIX C OJHOM nepeMeHHo#, BripaboTaTth yMeHue pemaThb
MIPOCTEMIINE CUCTEMBI, COAEPIKAILNE YpaBHEHUE BTOPOM CTENEHU C ABYMs NMEPEMEHHBIMU, U TEKCTOBBIE 3aJa4d C MOMOIIBIO
COCTaBJICHUS TaKUX CHCTEM; BbIpabOTaTh YMEHHUE pellaTh MPOCTEUIINE CUCTEMbI, COJEpPKAlIUe YpaBHEHUE BTOPOM CTEIMEHU C
IBYMSI IEPEMEHHBIMH, U TEKCTOBBIE 3aJa4M C TOMOIIBIO COCTABIECHUS TAKUX CUCTEM.

B srToii Teme 3aBepliaeTcs M3y4EHUE PALMOHAIBHBIX YPABHEHHMI C OJHOM NMEPEMEHHOW. B CBs3M ¢ ATUM NPOBOAMTCS
HEKOTOpoe 00001IeHre U yriayOneHre cBeeHui 00 ypaBHEHUsIX. BBOAATCS MOHATHS 1EJIOT0 PAllMOHATIBHOTO YPABHEHMS U €T0
crenieHu. O0yyaromuecs 3HAKOMSTCS C PEIICHUEM YpaBHEHUN TPEThel CTENEHH M YE€TBEPTOM CTEMEHU C MOMOIIBIO Pa3IoKeHUs
Ha MHOXXWTEJIM U BBEJICHHUS BCIIOMOTATENIbHOW MepeMeHHOW. MeTol pelieHusl ypaBHEHUN MyTeM BBEIAEHHS BCIIOMOTATEIbHBIX
NEPEMEHHBIX OYJeT MIUPOKO MCIOIb30BaThCS JAIbHEUIIEM MPU PEHICHUH TPUTOHOMETPUUYECKHUX, JIOTapu(PMUUECKUX U APYTUX
BUJIOB YPABHEHHIA.

B nanHHON Teme 3aBepmiaeMcsi U3yYE€HHE CHUCTEM YPAaBHEHUU C JIBYMs. NepeMeHHbIMU. OCHOBHOE BHHMAaHUE YJEISETCS
CUCTEMaM, B KOTOPBIX OJHO U3 ypaBHEHUI NIEPBOU CTENEHH, a Jpyroe BTopoil. 3BecTHBIN 00ydarommumMces crocod MmoJcTaHOBKU
HaxXOJMT 3JI€Ch JaJIbHENIIee IPUMEHEHHUE U NT03BOJISIET CBOAUTD PELICHUE TAKUX CUCTEM K PELICHUIO KBAaIPATHOIO YPABHEHUSI.

O3HakomileHHE O0YyYaloUuXcsl C MpUMEpaMU CUCTEM YPAaBHEHUM C JBYMS NEPEMEHHBIMH, B KOTOPBIX 00a ypaBHEHHUS
BTOPOM CTENEHU, JOJKHO OCYIIECTBIATHCSA C JOCTATOYHON OCTOPOKHOCTBHIO M OTPAHUYMBATHCS IIPOCTEUILIUMU IIPUMEPAMH.

[IpuBnedyeHne H3BECTHBIX OOy4aromUMCsA TpadUKOB TIO3BOJSET MPUBECTH MPUMEPHI TpadUUYecKOTO PEIICHUS CHCTEM
ypaBHeHHi. C MOMOIIBIO TpauuecKuX NPEACTaBICHUH MOXXHO HArJISAHO IOKa3aTh OO0Yy4alolmMMCs, YTO CHCTEMBI JIBYX
YPAaBHEHUM C IBYMs IIEPEMEHHBIMHA BTOPOM CTEIIEHU MOTYT UMETh OJHO, 1Ba, TPH, YETHIPE PEIICHHS WIX HE UMETh PELICHUN.

Pa3zpaboTanHblil MaTeMaTHUECKUN anmapar MO3BOJISET CYIIECTBEHHO PACIIMPUTh KJIacC COAEPKATEIbHBIX TEKCTOBBIX 3ajad,
pelaeMbIX ¢ IOMOIIBIO CUCTEM YPaBHEHUM.

YpaBHeHUsI M1 HEPABEHCTBA C AByM1 nepemMeHHbIMU (17 yacos).

Heab:BripaboTaTh yMeHHE pemiaTh MPOCTEHUININE CHUCTEMBI, COJEpXKAIIHe YpaBHEHHE BTOPOW CTEMEHU C JBYMS
IIEPEMEHHBIMM, U HEPABECTBA C JABYMsI NTepeMEHHBIMU. T€KCTOBBIE 3a7]a4M C MOMOIIBI COCTABIEHUS TAKUX CUCTEM; BbIpA0OTATh
YMEHHE pemaTh NPOCTEUIINE CUCTEMBI, COJIEpPKAIIUE YPABHEHNE BTOPOM CTEIIEHU C JBYMs IIEPEMEHHBIMH, U TEKCTOBBIE 3a7a4H C
ITIOMOIIIBIO COCTABIICHUS TAKMX CUCTEM.



B nanHOW Teme 3aBeplIaemMcs W3y4YE€HHE CUCTEM YPaBHEHMM C IByMs. NepeMeHHbIMH. OCHOBHOE BHMMAaHUE YAEISETCS
CUCTEMAaM, B KOTOPBIX OJJHO U3 YpaBHEHUI NEPBOU CTENEHH, a Apyroe BTopoil. U3BecTHBIN 00yyaromuMes ciocod moACTaHOBKU
HaxXOJHNT 37€Ch JaJbHENIIEe IPUMEHEHUE U MTO3BOJISIET CBOJIUTH PEIICHUE TAKUX CUCTEM K PELICHUIO KBAIPAaTHOTO YPABHEHHS.

O3HakomiieHHE OOYy4YaloIIUXCs C MPUMEPAMHU CHUCTEM YpPaBHEHUN C ABYMsI MEPEMEHHBIMH, B KOTOPBIX 00a ypaBHEHHS
BTOPOU CTENEHU, JOJIKHO OCYIIECTBIISITHCA C TOCTATOYHOM OCTOPOKHOCTHIO M OTPAaHMYMBATHCS IPOCTEUIIMMU TPUMEPAMHU.

[IpuBnedyeHre M3BECTHBIX OOydYaroUUMCs TpaUKOB MO3BOJISIET NPHUBECTH MPUMEPHI IpaUUECKOro PEUIeHUsT CHCTEM
ypaBHeHuil. C MoMoIbi0 TpauuecKUX NPEACTaBICHUI MOXXHO HArIsAHO MOKa3aThb OOYYalOIIMMCS, YTO CUCTEMBI JABYX
YPaBHEHUH C IByMsI IEPEMEHHBIMUA BTOPOM CTENIEHU MOTYT UMETh OJHO, /1Ba, TPU, YETHIPE PEILICHUS WK HE UMETh PELICHUN.
Onpenensite, SIBISIETCS JU Mapa yuces pelleHreM HepaBeHcTBa.M300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH MHOXECTBO TOYEK,
3a/1aBaeMo€ HepaBeHCTBOM. MITIoCTpupoBaTh HA KOOPAMHATHOM IJIOCKOCTA MHOKECTBO PEIICHUI CUCTEMBI HEPABEHCTB.
Pa3paboTannublii MaTeMaTHYECKUW amnmapaT MO3BOJISET CYIIECTBEHHO PACIIUPUTH KJIAcC COAEP)KAaTEIbHBIX TEKCTOBBIX 3ajad,
pelaeMbIX ¢ MOMOIIBIO CUCTEM YPaBHEHMIA.

IIporpeccun (15 yacos).

Apudmernyeckas U reoMerpuueckass mnporpeccur. PopMmynbl N-T0 4YjieHA M CYMMBI NEPBBIX N YIEHOB MIPOrPECCHH.
beckoneuHo yObIBarolas reoMeTpuyeckas mporpeccusi.

Heab: nate nousatus 06 apupMETHIECKON U TEOMETPUIECKON MPOTPecCUsiX KaK YMCIOBBIX MOCIEN0BATEIHLHOCTIX 0COO0T0
BUJIA.

IIpy wu3yyeHMM TeMbl BBOJIWTCS IIOHSTHUE IOCJIENOBATEIBbHOCTH, PAa3bSCHAECTCA CMBICI TEpMHHA «N-U  YJIeH
MOCIIEIOBATEIbBHOCTH»,  BBIpAOATHIBACTCSI YMEHHME MHCIOJIB30BaTh MHJEKCHOE O0O3HA4YeHHWE. OTH CBEACHHS  HOCST
BCIIOMOTaTEILHBIN XapaKTep ¥ UCIIOIB3YIOTCS JUIS U3YYeHHUs apu(PMETHIECKON U TeOMETPUIECKON MPOTrPECCHid.

PaGota ¢ dopmynamu N-ro YieHa M CyMMBbI MEPBBIX N YIEHOB MPOrpeccUidl, TOMHUMO CBOErO OCHOBHOTO Ha3HAuYCHUS,
MO3BOJIIET HEOJHOKPATHO BO3BpAIIaThCS K BBIYMCICHUSM, TOXICCTBEHHBIM TMPEOOpPa3OBaHUAM, pEIICHUIO YpPaBHEHUH,
HEPABEHCTB, CUCTEM.

PaccmatpuBarTCsi XapaKTepUCTUYECKUE CBOMCTBA apHU(PMETHUYECKON U TEOMETPUYECKON MPOrPEecCHid, YTO TO3BOJISIET
PaCIIMPUTH KPYT MpEIaraeMpIX 3a1ay.

JJieMeHTbl KOMOMHATOPUKH U Teopuu BepossiTHOcTel (13 yacos).

KomMOunHaTopHoe npaBuiio ymHokeHHUs. llepectraHoBku, pa3menienus, couetannsa. OTHOCUTENIbHASI 4acTOTa U BEPOATHOCTH
CJIy4aitHOTO COOBITHS.

Henb: 03HAKOMUTH OOYYaAKOIIMUXCS C TMOHATHAMM IEPECTAHOBKH, DPA3MELICHUS, COYETaHUS M COOTBETCTBYIOIIMMU
dbopMyamMu 7151 TO/ICUETa UX YUCIIA; BBECTH MOHSATUS OTHOCUTEILHOW YaCTOTHI M BEPOSTHOCTH CIYIaifHOTO COOBITHS.

W3yyeHue TeMbl HAUMHAETCS C PELICHUs 3a/1a4, B KOTOPBIX TPEOYETCs] COCTABUTh T€ WJIM MHbIE KOMOWHALMU AJIEMEHTOB U.
MOJICUUTATh UX YHCIO0. PazpsicHsETCS KOMOMHATOPHOE MPAaBWIO YMHOKEHHUS, KOTOPOE MCIOIHATCS B JAJbHEHMIIEM IPU BBIBOJE



dbopmyn miis moacyéTa 4YMcia MEePEeCTaHOBOK, pa3MElleHU U codeTaHui. [Ipu u3ydeHuUM AaHHOTO Marepuaia HeoOXOIUMO
o0paTuTh BHUMAaHUE OOYYAIOIMXCS HA pa3iuuve TMOHATHH «pa3MEIeHHE» U «COoueTaHue», cPopMHUpOBaATH y HUX yMEHHUE
OMpeNeNATh, O KAKOM BHJI€ KOMOWHAIIUNA UJIET peyb B 3ajaye.

B nanHolt Teme oOyuaroniuecss 3HAKOMSTCSI C HadaJbHBIMU CBEJCHUSIMU M3 TEOPUHM BEPOSTHOCTEU. BBomsTCs moHsATHSA
«clly4aliHOEe COOBITHEY», «OTHOCUTEIIbHAS YacTOTay, «BEPOSTHOCTh CIy4alHOrO COOBITHSY. PaccMaTpuBalOTCs CTATUCTUYECKUM U
KJIACCUYECKUN TTOAXOAbI K OMPEACTICHUIO BEPOSTHOCTH CIy4aitHOTO cOoObITHS. BaxkHO 0OpaTuTh BHUMaHUE O0y4YaronIuxcsi Ha TO,
YTO KJIACCUUYECKOE OMPEICICHUE BEPOSTHOCTA MOKHO MPUMEHSTh TOJBKO K TAKUM MOJIEISIM PEaJIbHbIX COOBITUIM, B KOTOPHIX BCE

NCXOAbI ABJIAKOTCA PAaBHOBO3MOKHBIMHU.

HNrorosoe nosropenne (21 yacos).

Heas: [loBTOopenue, 000011€HNE U CHCTEMATU3allMsl 3HAHUH, YMEHHUI U HaBBIKOB 32 KypcC alnreOpbl OCHOBHOU

00111e00pa30BaTeIbHON MIKOJIBI.

KanengapHo — TeMaTuveckoe IJIAaHUPOBAHHE MaTepHajia
mo maremaruke B 9 Kiacce

Tema "KBagpatuunas pynkuusa' (22 4.)

Ne Tema ypoka Jara | IIlpakTyecKue HABBIKH JlomamHee
ypoka
3a/IaHHe
1. Oynknus. O6acTh ONpeeICHus U YMeTh HAXOIUTh 3HAYCHHS (PYHKIIHH,
00J1acTh 3HaUCHUHN G YHKIIUA 3aJlaHHOHN PopMYyJIOii, TAOIUIIEH,
by 4.09. bopay §1, 1.1, No2, No5, Ne29.
rpaduKoM 1o ee apryMeHTY, HaXOIUTh
3HAUCHHE apTyMEHTA M0 3HAYCHHUIO
) Oyukuus. O01acTh ONpeaeaeHus 1 yHKLKH, 3a1aHHOH GopMyIIoii,
06s1acTh 3HAUCHNH QYHKIHH Tabnuneii, rpagukoM, YuTaTh rpaduk
6.09. §1, m.1, Ne§, Nell, Nel7 (a, B).
byHKIIH




CaolicTBa QpyHKIMI

8.09. §1, m.2, Ne33, Ne43, No54,
CaolicTBa QpyHKIMI
11.09. §1, m.2, Ne47, Ne48, No53.
CaolicTBa QyHKIIMIA
13.09. §1, m.2, Ne50, Ne52, Ne74 (a).
KBaapatusiii TpexusieH u ero kopau | 15.09. | YMeTs HaXoIUTh KOPHU KBaAPATHOTO §2, m.3, Ne60, Ne61, No72.
TpeX4JieHa U BBIMIOJHATH Pa3I0KEHHUE Ha
MHOKHUTEIIH
KBamgpaThsiii TpexwieH u ero kopuu | 18.09. §2, .3, Ne64, No74 (0), Ne75.
Paznoxenune kBajipaTtHOro
€X4JIeHa Ha MHOXKHTEIU
8 20.09. $2. 1.4, Ne77, Ne79, Ne87.

Paznoxenne kBagpaTHOTO

TPEXWIEHA HA MHOKUTEIN

22.00.

§2, .4, Ne84, Ne8S5, Neg&8.
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KonTponpHas padbora o teme

«KBanpaTHbIi TPEXUIIEH»

IloBTOpUTE TEMY

«KBanpaTHble ypaBHEHHUS».

25.00.
11. DyHKuA y=ax?, eé rpaduk u 27.09. | YMmeTh onpenensiTh CBOHCTBA
CBOICTBa KBaJpaTUYHON (QYHKIIMH TIO0 €€ TpaduKy, §3. 1.5, Ne92, Ne9'7, Nel04 (a).
CTPOMTH rpaduK QyHKIUH y=ax> 1
BBITIOJTHATH MTPOCTEHTIIHE
12 Dynxums y=ax®, e€ rpadux n 29 09. | MPE0OpasoBanus rpaduKOB, CTPOUTH
CBOUCTBA rpaduK KBaJApaTHIHON (yHKIIUN
§3, .5, Ne95, Ne96, Ne104 (6).
I'paduku pyHkmil y=ax’>+ N u
13. y=a(x — m)? §3, 1.6, Nel31, mocTpouts
2.10. y=-2x°+4,
I'paduku pyHKIMi y=ax’+ N u
14. y=a(x — m)?
4.10. §3, m.6, Ne106 (3 c1.), Nel17.




I'paduxu QyHKUME y=ax?+ N u

=a(x — m)?
5 |yakx-m)
6.10. §3, m.6, Ne108, Nel12.
[TocTpoenue rpaduka
KBIpaTUYHOM (PYHKITUH
16. §3, 1.7, IOCTPOUTH
7.10. y=x4+2x-3, y=-X?+4x+5.
[TocTpoenue rpaduka
KBaJIpaTUIHON ()YHKITHH
17.
TMoctpoenue rpaduka 16.10. §3, m.7, Ne 121, Nel122.
KBaJPaTUIHOU (PyHKIIHH
18.
18.10. §3, m.7, Nel125, Nel35.
19. Oyukimsa y=Xx" 20.10. | YmeTh pacrio3HaBaTh YeTHbIC, HeueTHbIe | §4, 1.8, Ne139, No140.
dbyHKIIMK TI0 Tpad UKy, OMMMCHIBATDH
CBOMCTBA CTENEHHBIX (PYHKIINI HA OCHOBE
20. Kopens n-crenenu 23.10. §4, m.9, Nel61, Nel68,

ux rpauuecKkoro npeacTaBieHuUs,




HaXOJUTb 3HAUYCHHUC KOPHS N-ou CTCIICHU,

IIPUMEHATH CBOMCTBA KOPHs N-01

Nel78 (a).

21. Kopens n-crenenun 25.10. §4, 1.9, Ne170, Nel172, Nel79.
CTENEeHU Jisl TpeoOpa3oBaHus
BBIPAKCHUH
22. KonTtponbshas pabora o reme [ToBTOpPUTH TEMY
«KBagpatuunas QyHKIus» 2710 «YpaBHEHU.

Tema "YpaBHeHUs1 1 HEPABEHCTBA C OJHOM nMepeMenHoi" (14 4.)

Ne Tema ypoka Jara | [IlpakTHyecKkue HABBIKH JlomamiHee 3agaHue

ypoka

23. Ilesnoe ypaBHEHUE U €TI0 KOPHU 30.10. | YmeTh pemiaTh 1ieible U APOOHBIC §5, m.12, Ne267, Ne285.
palroHaIbHbIC YPaBHEHHUS

24. [lenoe ypaBHEHHE U €TO KOPHH 1.11. §5, m.12, Ne273, No286.

25. [lenoe ypaBHEHHE U €TO KOPHHU 3.11. §5, m.12, Ne279, Ne301.




26. [{enoe ypaBHEHHE U €T0 KOPHU 6.11. 85, m.12, Ne280, No287.
217. [lenoe ypaBHEeHUE U €r0 KOPHU 8.11. §5, m.12, Ne282, Ne283.
28. JpoOHbIe parmoHanbHbie ypaBHeHus | 10.11. §5, m.13, Ne290 (6), Ne291 (6),
Ne293 (6).
§5, m.13, Ne292 (a), Ne294.
29. Hpob6Hbie panmonansHbie ypaBHenus | 13.11.
5, m.13, Ne295 (a), Ne297 (a),
30 Hpob6ubie panmonansHbie ypaBHenus | 15.11. 33, T @) (®)
Ne301.
31. Pemenne HepaBeHCTB BTOPOW YMeTh pemath KBaApaTHOE HEPABEHCTBO
CTEIIEHU C OJHOMU MEPEMEHHOU 1711 METOJIOM UHTEPBAJIOB U HA OCHOBE CBOWCTE $6. .14, Ne305, Ne323.

Pemienue HepaBeHCTB BTOPOU

KBaIpaTUIHON (DYHKITUU




32.

CTEIIEHU C OJHOM IIEPEMEHHOU

18.11. §6, .14, Ne306 (2 cT.), Ne322
Pemienue HepaBeHCTB BTOPOU
33 CTEIIEHU C OHOM IEPEMEHHOU
27.11. §6, m.14, Ne313, Ne314.
Peienrie HEpaBEHCTB METOIOM
UHTEPBAJIOB
34.
29.11. §6, m.15, Ne326, Ne329.
Penienrie HepaBEHCTB METOIOM
MHTEPBAJIOB
35. §6, .15, Ne332, Ne334 (a, 0),
Ne339.
1.12.
36. KonrtponbHas paboTa no teme [ToBTOpPUTH TEMY «YpaBHEHHUS»

«YpaBHEHUS U HEPABEHCTBA C OJHOMN

MEPEMEHHOW

4.12.




Tema "YpaBHeHHMs U HEPABEHCTBA C ABYMs nepeMeHHbIMU' (17 4.)

Ne Tema ypoka Hara | IIlpakTu4yecKkue HABBIKU Jdomamnee
ypoka
3a/1aHHe
37. YpaBHEHUE C ABYMS TICPEMCHHBIMA YMeTh pemaTth CHCTEMY YPaBHCHHH €
U ero Tpaduk ByMS TIEPEMCHHBIMH T'PaPUICCKUM
pad 6.12. | /YMATEP pad §7, 117, No395, Ned02.
Croco0oM, pemniaTh CUCTEMY YpaBHEHUH
BTOPOH CTETICHU CIIOCOOOM ITOJCTAHOBKH
38. YpaBHEeHHE C IByMsl IEPEMEHHBIMH H CII0COOOM CIIOXKEHHS, PElIaTh 3a1aun
1 ero rpaux COCTaBJICHHEM CHCTEM ypPaBHEHUH
8.12. . §7, m.17, Ne404, Ne412 (1 cr).
BTOPOW CTETICHU
I'paduyecknii ciocod pernieHus
39. ypaBHECHUH
11.12. §7, m.18, Ned417, No418.
['paduueckwnii ciocod perneHus
40 ypaBHEHUU
13.12. §7, m.18, Ned420, No428.

Pemenne cucrtem ypaBHEHH BTOPOU




41.

42.

43.

44,

45.

CTCIICHHU

Pemenue cucreM ypaBHEHU BTOPOU

CTCIICHU

Pemenue cucreM ypaBHEHUM BTOPOU

CTCIICHU

Pemenue cucrem ypaBHEHHI BTOPOM

CTCIICHH

Pemenue 3ama4 ¢ TIOMOIIBIO CUCTEM

YpPaBHEHUW BTOPOU CTEIICHU

Pemenue 3aJa4 C IIOMOIIIbIO CUCTEM

YpPaBHEHUU BTOPOU CTEIICHU

15.12.

18.12.

20.12.

22.12.

25.12.

§7, m.19, Ne430 (B, 1), Ne431
(B, T).

§7, .19, Ned432 (B, 1),

Ned33 (s, T).

§7,m.19, Ned434 (1, 1, e),
Ne453 (a).

§7, 11.19, Ned36, Ned54 (a).

§7, .20, Ne456, Ne458.




46.

Pemenue 3amay ¢ momomisro cucrem | 27.12. §7, m.20, Ne460, Ne479.
YpPaBHEHUN BTOPOM CTENICHU
47.
P
SHICHIE SO € HONOTIRIO SHETEN 129 12, §7, .20, Nod67, Ned81 (a, 6).
YpPaBHEHUN BTOPOM CTENICHU
48.
30.12. §7, 1.20, Ne469, Ned74.
49. HepaBeHncTBa ¢ 1ByMs YMeTh pemarh NpocTenne HepaBeHCTBA
MEPEMEHHBIMU C ABYMSI IEPEMEHHBIMU U UX CUCTEMBI
10.01. §8, m.21, Ne483, Ne486.
50. Hepagenctsa ¢ nymst
MePEMEHHBIMU
12.01. §8, m.21, Ne487, Ne49s.
CucTtemMbl HEPABEHCTB C ABYMsI
ol. TepeMEHHBIMH §8, m.22, Ne496 (B, 1),
15.01. No497 (B, T).




92,

CucTtembl HEPABEHCTB C IBYMsI

NepeMEHHBIMU
17.01. §8, .22, Ne500 (B, 1), Ne504
53 KouTponbshas pabora o reme
«YpaBHEHHUS 1 HEPABEHCTBA C JIByMs
IloBTOpUTH TEMY
MepeMEHHBIMI oeob
19.01. «IIpeobpa3zoBanus
BBIPAKECHUID)

Tema "Apudpmerndeckas u reomeTpudeckasi nporpeccun’ (15 4.)

Ne Tema ypoka Hara | [IpakTHu4Yeckue HABBIKH JlomamHee 3amanue

ypoKa

54, ITocnenoBaTenbHOCTH 22.01. | YmeTh pacnio3HaBaTh apupmMeTndeckyro | §9, m.24, Ne562, Ne565 (a, 6).
IPOrPECCHIO, MPUMEHATH GOPMYITy N-ro
YJieHa apu(pMETUYECKON TPOrPECCHH,

95. Omnpenencaue apuhMETHICCKON

nporpeccun. opmyna N-ro wieHa

apupMETHIECKON MPOTpeccun

24.01.

(bopMyIIBI CyMMBI TIEPBBIX N WICHOB
apu(PpMETHIECKON MPOTPECCUU TIPH

PCHICHUHU CTAHAAPTHLBIX 3a/1a4

§9, m.25, Ne576, Ne578,
Ne600.




56.

57,

58.

59.

Omnpenenenue apupmMeTuIecKoi
nporpeccun. opmyna N-ro wieHa

apu(pMeTHUYEeCKOI nmporpeccuu

Omnpenenenne apudpmernyeckon
nporpeccun. opMmyia N-ro wieHa

apu(pMETHIECKOI nmporpeccuu

dopmyiia CyMMBI IEPBHIX N YICHOB

apu(pMETHIECKOI Mporpeccuu

dopmyna CyMMBI IIEPBBIX N YJICHOB

apu(pMETHIECKON Mporpeccuu

dopmyna CyMMBI IIEPBBIX N YJIECHOB

apu(pMETHIECKON MPOTrpeccun

26.01.

29.01.

31.01.

2.02.

§9, m.25, Ne584, Ne585.

§9, m.25, Ne588, Ne589,
Ne591.

§9, 11.26, Ne603 (6), Ne604 (6),
Ne605 (6).

§9, m.26, Ne606 (6), Ne607,
Ne621 (a).

§9, .26, Ne608, Ne611,




60. Ne621 (0).
5.02.
61. KoHnTponbsHas pabora o reme
«Apupmernueckas u
IloBTOpUTH TEMY
reOMEeTpUYECKasi IPOrPECCUI
«IIporpeccum»
7.02.
62. OmnpeneneHne reoOMeTpUIECKOM YMeTh pacno3HaBaTh FreOMETPUUYECKYIO
nporpeccun. @opmyna N-ro yieHa POrPECCHI0, MPUMEHITH POopMyIy N-TO
POtP Py POtp P $opmyy $10, 11.27, No623 (8, ), No624,
reOMETPUYECKON Mporpeccuu YJIeHa TeOMETPUUECKOM MPOTrpeccu,
Ne625 (B, ).
9.02. (bopMyIIbI CyMMBI IIEPBBIX N WICHOB
reOMETPUIECKOM MPOTpeccuu mpu
OmnpeneneHne reoOMeTPUIECKOM DEIEHNH CTAHAAPTHBIX 33,124
63. nporpeccun. @opmyna N-ro yieHa
reOMETPUYCCKON ITPOrPEeCCUu §10, m.27, Ne626 (6), Ne627
(B, T), Ne628 (B).
10.02.
OnpeneneHne reoMeTpUIECKOM
nporpeccun. opmyna N-ro wieHa
64.

r€OMETPUYECKON MPOTrpecCuu

§10, m.27, Ne630 (6) —




@opmyiia CyMMBI IEPBBIX N YWIECHOB

reOMETPUYECKON mporpeccuu

19.02.

Ne633 (6).

65. §10, m.28, Ne648 (6) —
21.02. Ne650 (6).
dopmyita CyMMBI IEPBBIX N YICHOB
TCOMETPUICCKON MPOTrpeccruu
66. §10, m.28, Ne651 (6),
26.02. Ne652 (6), Ne659.
dopmyiia CyMMBI IEPBBIX N YICHOB
reOMETPUYECKON Mporpeccuu
67. §10, m.28, Ne653 (6),
28.02. Ne654 (6), Ne660.
68. KontponbHas paboTa mo teme
«Apudmerrnueckas u
[ToBTOpUTH TEMY
T€OMETPUYECKasi TPOTPECCHUI
503 «IIporpeccum»

Tema ""JsieMeHTHI KOMOMHATOPUKH U Teopus BeposiTHocTel'" (13 4.)

Ne

Tema ypoka

Koa-

HpaKanecKne HaBbIKH

I[OMaIHHee 3aJaHHue




ypoKa BO
4acoB
69. [Tpumepbl KOMOMHATOPHBIX 3a7a4 5.03. | YmeTh pemaTh HECIOKHBIC 75 ypox:
KOMOWHATOPHBIC 3a]]a4H: IPUMEHSTh
§11, m.30, Ne715, Ne718;
KOMOWHATOPHOE TIPABUIIO YMHOKEHUS
70. ITepectanoBku 7.03. [PY PEIIEHHH 32124, HaXO/UTh IO 76 ypok:
(dbopMyIIe YUCIIO TEPECTAaHOBOK, YUCIIO $11, 131, No732, Ne734,
pa3MeIeHU, YMETh ONPEACIIATh, O No751
71. ITepecTaHOBKH 9.03. . I
KaKOM BHJI¢ KOMOWHAIIUNA UJIET PEeUb B
sanade 77 ypok:
11, m.31, Ne737, Ne742
72. Pa3zmerienus 12.03. 3, n3l, ’ ’
No752 (a);
78 ypok:
73. Pa3memenus 14.03.
811, .32, Ne755, Ne757,
No766 (a);
74. Pasmemenus 16.03. 79 ypok:
§11, m.32, Ne759, Ne760,
75. Coueranus 19.03. Ne765;




76.

77,

CoueTanus

CoueTanus

21.03.

23.03.

80 ypoxk:

§11, m.32, Ne762, No764,
Ne766 (0);

81 ypoxk:

§11, m.33, Ne769, Ne771,
No783;

82 ypok:

§11, m.33, Ne772, Ne776,
Ne784;

83 ypoxk:

§11, m.33, Ne779, Ne785

78.

79.

OTHOCHUTENBbHAS YacTOTa

CIIy4aitHOTO COOBITHS

BepOHTHOCTB PaBHOBO3MOKHBIX

COOBITUI

26.03.

YMeTh HAaXOUTh BEPOSTHOCTH
CIIy4ailHBIX COOBITHI B TIPOCTEHIITNX

CIIydasix

84 ypoxk:

§12, m.34, Ne788, Ne790,
Ne797;

85 ypok:

§12, m.35, Ne799, Ne801;




BepOHTHOCTB PaBHOBO3MOKHBIX

28.03.

86 ypok:

§12, m.35, Ne802,Ne803 Ne817

COOBITHIA
80.
30.03.
81. KouTponbshas pabora o reme
«DNeMeHTbl KOMOMHATOPUKH U
IToBTOpUTH TEMY
TEOPUsI BEPOSITHOCTEN
«YpaBHECHUA.
31.03.

3axiounTesibHOe MOBTOPeHUe. UToroBasi KOHTpoJsibHas padora (21 4.)

82 ypok:
83 ypok:
84 ypok:
85 ypok:
86 ypoK:
87 ypoK:
88 ypok:
89 ypok:
90 ypok:
91 ypok:
92 ypok:
93 ypok:
94 ypok:
95 ypok:
96 ypok:

No875 (B, 1), Ne877 (a), 882 (a)
No877 (6), 881 (a)

Ne902 (1-3), Ne906, 907 (m, e)
Ne908 (x-m), 907 (B, 1)

Ne913 (a, 0), 914 (a, 6)

Ne917 (a, 6), Ne919, 920 (a, 6)
Ne925 (a, 6), Ne926

Ne940 (a, 6, B), Ne941

Ne940 (r, 1, e), Ne942

Ne951 (a, 6), Ne953 (a, 6), 957 (a)
Nel005 (a, 6), Nel1011 (a, 6)
Nel021 (6, T), Ne1028 (a, n)
Nel032 (a, 6), Ne1035 (6)
Nel032 (B, ), Ne1035 (B)
BapuanTtsi 3 — 4 6ok Anredpa.




97 ypok: Bapuantsl 7 — 8 610k Anredpa.

98 ypok: Bapuantsi 3 — 4 610k ['eomeTpust.

99 ypok: Bapuantsl 7 — 8 610k ['eomeTpusi.

99 ypok: Bapuantsl 3 — 4 610k PeanbHas maTemartuka.

99 ypok: Bapuantsl 7 — 8 610k PeanbHas maTeMartuka.

102 ypok: Bapuant 9 CoopHUKa SK3aMEHALMOHHBIX 3ajaHuil (SIIeHKOo)
102 ypok: Bapuant 10 COopHMKA 3K3aMeHAIIMOHHBIX 3aaHuii (SIeHko)
102 ypok: -



Koumponvnaa paboma Nel
Bapuanm 1

1. Jlana ¢ynkmus f (x) = 17x - 51. Ilpu kakux 3Hadenusx aprymenrta f (x) =0, f (x) <O, f (x) > 0? Asnsercsa nu sta
dbyHKIMS Bo3pacTaronie niu yoniBaromen? -
2. Pa3noxuTe Ha MHOYKUTENM KBaIPaTHBIA TpexuneH: a) x° -14x +45; 6) 3)2 +7y-6. R 2 . t i
3p2 4 p ) 2 : Lo R R PR ey b ]
4 ) 9p2 | t } t -
4. OGnacte ompeneneHus ¢ynkuuu ¢ (puc. 1) orpesok [-2; 6]. Haitnure Hymm _B _2 'L_*l"; oL1 ./ & 445 6%
(GYHKITUU, TPOMEKYTKH BO3paCTaHUs U yOBIBaHUs, 00J1aCTh 3HAUCHUN (PYHKITUH. N LT T

5. CymMa moyioXHUTeNbHBIX yncen a 1 b paBHa 50. [Ipu kakux 3HaueHwsXx a u b ux
npousBesieHue OyneT HaubonbIum ?

3. Cokparure qpodb

Bapuanm 2

1. Jana dyukums g(x) = -13x + 65. IIpu kakux 3Hadenusx aprymenta g(x) = 0, g (x) < 0, g (x) > 0? SBasercss nu 9Tta
(QYHKIMS BO3pacTaroliell Wik yObIBaroIei?

2. Pa3nouTe Ha MHOKUTENN KBAIPaTHBIHA TpexuieH: a) x>-10x+21; 6) 5y%+9y-2.
4c2+7c-2
1-16¢2
4. O6macte ompenenenus ¢ynkmuu f (puc. 2) orpesok [-5; 4]. Haitnure Hynm
GyHKIMM, TPOMEXKYTKH BO3pacTaHMs M yOBIBaHUS, KJIACTh 3HAYCHUH (PYHKITUH.

5. Cymma nonoxkutenbHbIX yncen ¢ u d paBHa 70. Ilpu kakux 3HadeHusx ¢ u d ux
npousBeAieHre OyaeT HauOOoIbIIUM?

3. Cokparure apodb




Koumponvnaa paboma Ne2
Bapuanm 1

1. ITocTpoiite rpaduk GpyHxmun y = x2 - 6x + 5. Halizure ¢ moMompko rpaduka:
a) 3Hauenue y npu x = 0,5; 6) 3HaYeHU X, IPU KOTOPBIX y = -1;
B) HYyJU (QYHKLMH; TPOMEXKYTKH, B KOTOPBIX ¥ > 0 u B KoTOpHIX y < 0;
') MPOMEKYTOK, Ha KOTOPOM (hYHKIIHMS BO3pACTAET.
2. HaiinuTe HauMeHblIee 3HAUeHHE QYHKIMHU Y = X2 - 8x + 7.
3. Haiinure 06nacTh 3HaueHMi QyHKIMU y = x2 - 6x - 13, rae X € [-2; 7).
4. He BbIMONHSS MOCTPOCHHUS, OIPEICIIUTE, MEpeceKaroTcs Jiu napadorna y =2 x> u mpamasg y = 5x -16. Ecam Touku

MEPpeCCUCHUs CYIICCTBYIOT, TO HaﬁJIHTG HNX KOOPpAWHATHI.

5. Hanipure 3HaueHUE BBIpAKECHUSA i/— 3; +12‘{/ 72—? .

Bapuanm 2
1. TToctpoiite rpaduk GyHxun y = x? - 8x + 13. HaiiauTe ¢ moMoIsio rpaduka:
a) 3HaueHue y npu x = 1,5; 6) 3HaUEHUsI X, PU KOTOPBIX y = 2;
B) HyJU G YHKIUU; TPOMEXKYTKH, B KOTOPBIX ¥ > 0 1 B KOTOpHIX Y < 0;
I') MPOMEKYTOK, B KOTOPOM (YHKITUS YOBIBAET.
2. Haiiure Hanbomnblee 3HaueHHe QyHKIUH y = -x° + 6x — 4.
3. Haiigure o61acTh 3HaYeHuil QyHKuun y = X2 - 4x - 7, tae x € [-1; 5].
4. He BbITIONHSS TOCTPOEHUSA, OIPEACINUTE, TMEePeceKaroTcss Ju mapabona y ngz u npsmass y =20-3x. Ecimmu touxu

MEPECECUEHHUSI CYIIECTBYIOT, TO HAWUTE UX KOOPAUHATHI.

10 1
5. Haiinute 3Ha4YeHNE BBIPAKECHUS i/_ ZE + 84{/ SE .



Konmponvnaa paooma Ne3

Bapuanm 1

* 1. Pemmre ypaBHenue: a) x° - 81x=0;  0) li)y s Y=S _y=3
9y -4 3y+2 2-3y
+2. Pemute HepaBeHCTBO: a) 2x2 - 13x + 6 < 0; 0) x% > 9.

* 3. PemuTe HEpaBEHCTBO METOI0M MHTEPBAJIOB:
a)(x+8)(x-4)(x-7)>0; 0)(x-5)/(x+7) <0.
* 4. Pemnte GukBagpaTHOe ypaBHeHHe x* - 19x% + 48 = 0.

5. Ilpu Kakux 3Ha4eHMsIX m ypaBHeHHe 3x2 + mx + 3 = 0 uMeer 1Ba KOpHA?
6. Haiinure o61actes onpeneneHust GyHKIUNA Y = vV X — NG

7. HaiiiuTe KOOpAHHATBI TOUEK MepecedcHus rpadukoB QyHKmi y = X° / (X—=2) ny=x?-3x+1.



Bapuanm 2

3y+2 y—3 3
+ = :
4y* +y 16y* -1 4y-1

* 1. Pemmre ypaBHenue: a) X° - 25X = 0; 6)

* 2. Pemnte HepaBeHCTBO: a) 2x% - x - 15> 0; 6) x* < 16.
*3. Pemnre HEpaBEeHCTBO METOJIOM UHTEPBAJIOB:
a)(x+11) (x+2) (x-9)<0;6) (x+3)/(x—8) >0.

* 4, Pemnte GMKBapaTHOE ypaBHeHHe x* - 4x% - 45 = 0.

5. Ilpu Kakux 3HaYeHMsAX 71 ypaBHeHHe 2x> + nx + 8 = 0 He UMeeT KopHeii?

6. Haiinure o6macTs onpeenenus GyHKIHH Y = v 3X — 2X°

7. HaiimuTe KOOpIMHATHI TOYEK TIepeceueHus rpaduKkoB PyHKIMN y = X/(X —3) u

y = (3x—4)/2x.



Koumponvnasa paboma Ned
Bapuanm 1
1. Pemure cucremy ypaBHEHHIA:

2X+y=1,

x2-y=1.
2. TlepuMeTp NPAMOYToIbHMKA PaBeH 28 M, a ero miomans pasHa 40 M2, HaiiiuTe cTOpOHBI IPAMOYTOJILHHUKA.
3. N300pa3uTe Ha KOOPAWHATHON TUIOCKOCTH MHOYKECTBO PEIICHUN CUCTEMbl HEPABEHCTB:

x2+y%2 <9,

y<x+1.
4. He BBINOJNHSASA IOCTPOEHUS, HANIUTE KOOPIMHATHI TOYEK MepecedeH s napadonl y = x2 + 4 u npamoii x + y = 6.
5. Pemmre cucremy ypaBHEHUI:

2y -x =1,

x? — xy - y*= 20.



Bapuanm 2
1. Pemnre cucreMy ypaBHEHUN
X -3y =2,

Xy +y = 6.

2. Oz1Ha U3 CTOPOH MPSIMOYTOJbHUKA Ha 2 ¢M 0oJIbliIe APYroi cTopoHsl. HaliinTe cTOpOHBI IPSIMOYTOJIbHUKA, €CITU €TI0

nomaap pasHa 120 cm?,

3. N300pa3ute Ha KOOPAUHATHOM TUIOCKOCTH MHOXECTBO PEIICHN CUCTEMbl HEPABEHCTB:
X2 +)? < 16,
x+y>-2.
4. He BBITIONHSASA IOCTPOEHUS, HANNTE KOOPAMHATEI TOUEK MEPECEUEHHs OKPYKHOCTH X2 + 12 = 10 u mpsamoii x + 2y = 0.
5. Pemmre cucremy ypaBHEHHM:
y-3x =1,

¥2 - 2xy +1% =09,



Konmponvnaa paooma Ne5
Bapuanm 1
* 1. Haiinute nBaauaTh TpeTHH WwieH apudMEeTHUESCKOU Mporpeccuu (an), ecim a; = -15ud = 3.
* 2. Haiinute cyMMy IIeCTHaLIaTH MEPBBIX YWiICHOB apudMeTrueckou nmporpeccuu: §; 4; 0; ....
3. Haitnure cyMMy miecTHaECITH EPBBIX YWieHOB mocieaoBatenbHocT (bn), 3amannoit dpopmymoi by, = 3n - 1.
4. SIBnsercs v yuciio 54,5 uneHoM apudmeTnyeckoi nmporpeccuu (an), B KOTopoit a1 = 25,5 u ag = 5,57
5. Hafigure cymMMy BCeX HAaTypalTbHBIX YKCEN, KPaTHBIX 3 B He npeBocxoasumx 100.
Bapuanm 2
* 1. HaiinuTe BoceMHAaUATHIN YieH apudMeTHIeCKOM mporpeccuu (an),, €cliu
a1=70ud=-3.
* 2. Haiiiutre cyMMy JBaJllIaTH MEPBBIX WICHOB apU(PMETUUECKON TPOTPECCUU:
-21; -18; -15; ...
3. Haiinure cyMMy cOpoKa MepBbIX 4ICHOB mocieaoBareabHoctu (0n), 3amannoit popmyioit by = 4n - 2.
4. SIensercs au yucio 30,4 wieHOM apupMeTHYCCKOM mporpeccuu (an), B KOTOPOit
a1 = 11,6 uais = 17,2?

5. Haiimute cymmy Bcex HaTypallbHbIX YHCEN, KpaTHBIX 7 U HE IpeBocxoasmux 150.



Konmponvnaa paooma Ne6
Bapuanm 1

* 1. Haitnute cenpmoit wien reomerpuueckoii mporpeccuu (bp), ecnmu by =-32 u q =1/2.

* 2. Ilepseiit wien reomerpuueckoii nporpeccuu (bn), paBen 2, a 3HaMeHarte b paBeH 3. Hailiaure cymMMy IIECTH MEPBBIX
YJICHOB TO MPOTPECCHUMN.

3. Haiigute cymmy 6eckoHeUHOM reoMeTpudeckoil mporpeccuu: 24; -12; 6; ...

4. Haiigute CyMMY JICBSTH TIEPBBIX YWICHOB reOMeTprUeckoi mporpeccuu (Dn), ¢ MOMOKUTEIBHBIMHU YWICHAMH, 3Has, 4To Dy
= 0,04 u b, = 0,16.

5. IIpencraBbTe B BUJIe OOBIKHOBEHHOM IPOOM OECKOHEUHYIO IeCATUUHYIO podb: a) 0,(27); 6) 0,5(6).

Bapuanm 2

* 1. Haiigute mecToi uieH reomerpudeckoit mporpeccuu (bp), ecnmm b1 = 0,81 u

q=-13.

* 2. Ilepssrii uneH reomerpudeckoit nporpeccun (bn), paBen 6, a 3HameHarenp paBeH 2. Haiigure cymMMy ceMH MEPBBIX
YJICHOB ATO MPOTPECCHUHU.

3. Haiinmure cymmy GeckoHEUHOM reomeTpudeckon nmporpeccuu: -40; 20; -10; ... .

4. Halimute cymMMy BOCBMH MEPBBIX WICHOB TeOMeTpUIecKoi mporpeccuu (bn), ¢ monoxuTensHbIMA WICHAMU, 3HAsI, 9TO D2
=1,2ubs=48.

5. I[IpencraBbTe B BUJIEe OOBIKHOBEHHOM IPOOM OSCKOHEUHYIO JIeCITHUIHYO ApoOk: a) 0,(153); 6) 0,3(2).



Konumponvnaa paooma Ne7

Bapuanm 1

* 1. CkonpbkHMH cIOCOOAMHU MOTYT Pa3MECTUTHCS 5 YEJIOBEK B CaJlOHE aBTOOYCa Ha MATHU CBOOOHBIX MECTaX.

* 2. CKOJIbKO TPEX3HAYHBIX YUCEN, B KOTOPHIX HET OJIMHAKOBBIX UG, MOKHO COCTaBUTh U3 udp 1, 2, 5, 7, 9?

» 3. [lobeauTento KOHKypca KHUTOJIIOOOB pazperiaeTcss BblOpaTh ABe KHUTH u3 10 paznuusHbix KHUT. CKOJIBKUMHU
croco0aMu OH MOXET OCYIIECTBUTH 3TOT BHIOOP?

* 4. B nome 90 kBapTHUp, KOTOpPBIE paclpeaemstorcs mo xkpeduto. KakoBa BEpOSITHOCTh TOTO, UYTO KUJIBILY HE JIOCTAHETCS
KBapTHUpa Ha MEPBOM ITAXKE, €CIIU TaKuX KBapTup 67

5. 3 8 ManpunkoB U 5 NIE€BOYEK HAJ0 BBIAETUTH JJIS pabOThl HA MPHUIIKOJILHOM Y4YacTKe 3 Majb4MKOB U 2 JI€BOYEK.
CKOJBKMMH CIOCO0aMU 3TO MOKHO CIeNaTh?

6. Ha dernipex kaprtoukax 3amucanbl mudper 1, 3, 5, 7. Kaproukum nepeBepHynu U MepeMmelianud. 3aTeM Hayra
NOCJIEIOBATEIBHO MOJOKHWIN 3T KAPTOYKH B PSA OOHY 3a APYroil M OTKpbuiM. KakoBa BEpOSTHOCTH TOrO, YTO B PE3YJIbTATE
noyuutcs uuciio 31577

Bapuanm 2

* 1. CKOIBKO MIECTU3HAYHBIX YUCET MOXKHO COCTaBUTh W3 1udp 1, 2, 3, 5, 7, 9 6e3 noBropenuii uudp?

* 2. U3 8 yvammuxcsi kiacca, yCHEIIHO BBICTYNUBIIUX HA IIKOJHbHOW OJNIMMIMANE, Haa0 BhIOpaTh ABYX [JIS y4acTus B
ropojickoii onmumnuane. CKOJIbKUMU CIIOCO0aMU MOKHO CIIeaTh 3TOT BIOODP?

* 3. 3 15 TypuctoB Haf0 BRIOpATh JCKYPHOTO U €ro MmoMoIniHruka. KakuMu crmoco6aMu 3T0 MOYKHO cJieiaTh?

* 4. U3 30 kuur, CTOAIIMX Ha TOJKE, 5 yueOHUKOB, a OCTaJbHbIC Xy10°KECTBEHHbIE pou3BeaeHus. Hayran OepyT ¢ nmoiku
oJHy KHHUTy. KakoBa BEpOSITHOCTB TOTO, UTO OHA HE OKa)KeTCsl y4eOHUKOM?

5. 3 9 xHuUr 1 6 )ypHAIOB Ha/I0 BEIOpATh 2 KHUTH U 3 )XypHana. CKOJIBKUMHU CIIOCOOAMU MOXKHO CIelaTh 3TOT BHIOOP?

6. Ha matm xapToukax HamucaHbl OyKBBI a, B, W, J, C. KapTouku mepeBepHYIH M TEpeMemianu. 3aTeM Hayraj
IIOCJIEIOBATEIBHO 3T KAPTOYKHU IMOJIOKHIM B Psii M OTKpbUIH. KakoBa BEpOSITHOCTH TOrO, YTO B PE3YyJIbTaTE MOJYUYHUTCS CIOBO

"ciuBa'?



Hmozosas konmpoavhaa paboma no anzeope ¢ 9 knacce

Bapuanm 1
a+2 a a-2
* 1. YopocTture BbIpakxeHHE: — X .
a-2 a+2) 3a+?2
+2. Pemnre cuctemy ypaBHEHUN: * 3. Peminre HEpaBEHCTBO:
X -y =6, 5x-15(2x + 3) <4x + 1,5.

xy = 16.

-3 -5 -10
4, Hpe,ZICTaBBTC BBIPAKCHUC (a Xa )/a B BUJAC CTCIICHU C OCHOBAHHMCM a.

5. Toctpoiite rpaduk GyHKIMU y = x? - 4. YKaxkuTe, OpM KAKMX 3HAYEHUAX X (PYHKIUS NMPHUHMMAET MOJIOKHTEILHEIE

3HA4YCHUA.

6. B ¢pepmepckom xo3sHCTBE MO Tpedynxy ObUIO OTBEACHO /Ba yyacTka. C mepBoro ydactka coopanu 105 11 rpeunxu, a co
BTOpPOTO, TUIOIMIAAhr KOTOoporo Ha 3 ra Oombiue, coOpamu 152 u. Haliaure miom@anp Kakaoro ydacTka, €ClIU H3BECTHO, YTO

YpOKatHOCThH TPEUYHMXH Ha MEPBOM y4acTke Obuia Ha 2 11 ¢ 1 ra Gosbliie, 4eM Ha BTOPOM.



Bapuanm 2

X+3 X Xx+1
* 1. Ypocrtute BbIpakeHue: - +

x-3 x+3) x+3
+2. Pemnre cuctemy ypaBHEHU: * 3. Pemnre HEpaBEHCTBO:
X-y=2, 2x-4,5>6x-0,5 (4x - 3).
y = 15.

*4. IlpencraBbTe BHIpAKEHUE (y_6 xy® )/ y'® B BHJIE CTEIEHN ¢ OCHOBAHUEM }.

5. Toctpoiite rpaguk QpyHkuuu y = -x*> + 1. YkakuTe, Ip¥ KaKMX 3HAY€HUAX X (QYHKIMS IPUHUMAET OTPULATEILHEIE

3HAa4YCHU.

6. I3 myHkTa A B MyHKT B, pacCTOsIHUE MEXKAY KOTOpPhIMHU 45 kM, Bbiexan Besnocuneauct. Yepes 30 MuUH Bclien 3a HUM
BbIEXaJI BTOPON BEJIOCHUIICIUCT, KOTOPBIM NpuOBT B NMyHKT B Ha 15 MumH panbpine mnepBoro. KakoBa CKOpoOCTh IEpBOTO

BEJIOCUTIEIUCTA, €CIIM OHA Ha 3 KM/4 MEHBIIIE CKOPOCTH BTOPOTO?
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