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denepallbHBIN TOCYIapCTBEHHBIA CTaHIAPT OCHOBHOTO OOIIEro 00pa3oBaHUs, YTBEPKIEH MPUKa3oM MUHHCTEPCTBA 00pa30BaHUs U HAYKU
Poccutiickoit ®eneparuum ot 17.12.2010 1. No 1897 ¢ usmenenusimu ot 31.12.2015 1.

@3 Ne273 «O06 obpazoBanuu B PO» ot 29.12.2012 .

[TpumepHO# TIporpaMMBbI, CO3JITAHHOW Ha OCHOBE (he/epaaTbHOr0 KOMIIOHEHTa TOCYIapCTBEHHOTO oO0pa3oBareinbHOro cranmapra. Ctanmapt
OCHOBHOT0 00111er0 006pa3zoBaHus o MatemaTuke. //Bectauk oopazoBanust Poccuu. 2004. Nel12 ¢.107-119;

O0s13aTeTbHOT0 MUHUMYMa COJICPKaHUsSI OCHOBHOTO 00111ero oopazoBanus mo npeamery. (IIpukaz MO ot 19.05.1998 Ne1276);

Pabouas mporpamma k yueOHuky FO.H.MaxkapbrueBa: mocobue misi yuurteneid o6meoOpas3oB. yupexaenuit / H.I'. Munmiok. — M.:
[Tpoceemenne, 2011-2017 r.

YueOusriit mman MBOY COLI Ne 45 na 2018-2019 y4eOHsrii roa.

Hannas pabouasi mporpamMma TpeaHa3HadeHa s padoTel o yueOHuKy Makapviuesa FO. H. Anreopa: 9 xi. / FO. H. Makaperues, H. T.
Mungiok, K. Y. HemkoB u n1p. — M.: Ilpocsemenue, 2014-2018.

Orot yuebHuK BXxomuT B DenepanpHblii nepeuenp yaeOHuKoB 2018 — 2019 yueOHOTO TO/Ma, peKOMeH10BaH MUHUCTEPCTBOM 00pa30BaHUS U
Hayku Poccuiickoii @eneparuu, cooTBeTcTBYeT DenepanbHOMY TOCYAapCTBEHHOMY 00pa3oBaTeIbHOMY CTaHIapTy OCHOBHOI'O 0011ero o0pa3oBaHusl.

Co3HaTenpbHOE OBJAJCHUE YYAIIUMHUCS CHCTEMOHN anreOpandecKux 3HAHWK W YMEHUHM HEOOXOJUMO B TIOBCETHEBHOM >KM3HU ISl U3YYCHHS
CMEXHBIX TUCIUIUIMH U MPOJOHKEHUST 00pa30BaHuUs.

[IpakTHdeckas 3HAYMMOCTH IIKOJBHOTO Kypca anreOpbl OOyCIIOBIEHa TeM, 4TO €€ OOBEKTOM SIBIISIIOTCS KOJMYECTBEHHBIC OTHOIICHHS
JIEeWCTBUTENFHOIO MHUpa. MaremaTuyeckas MOATOTOBKAa HEOOXoauWMa Jjsl MOHMMaHMs IMPHUHLUIOB YCTPOWCTBA M MCIIOJIB30BAHUS COBPEMEHHOM
TEXHUKH, BOCTIPUATHS HAYYHBIX M TEXHUUYECKUX MOHATHH U uaeil. MaremaTuka sSBIseTCS SA3bIKOM HayKH M TeXHUKU. C €€ MOMOIIbI0 MOJIETUPYIOTCS U
M3YYaIOTCsl SIBJICHHSI U TIPOLIECCHI, POUCXOISIIUE B IPUPO/IE.



Anrebpa sSBISETCS OJHUM M3 OMOPHBIX MPEAMETOB OCHOBHOM IIKOJIBI: OHA 00ECIeunBaeT W3ydeHUE IPYruxX NUCIMIUIMH. B mepByro odepens
3TO OTHOCHUTCS K MpEJIMETaM €CTCCTBEHHO-HAyYHOI'O IIMKJAa, B YaCTHOCTH K (hu3uke. Pa3BUTHE JOTMYCCKOIO MBIIUICHUS YYallUXCs P O0yYCHUU
anredpe CrocoOCTBYET YCBOSHHUIO MPEIMETOB I'yMaHUTAapHOro Iukia. [IpakTudeckue yMEHUs M HaBBIKH alre0panveckoro xapakTepa HeoOXOaUMbI
JUISL TPYIOBOM U TTPOQ)€CCHOHAIBHOM TTOJATOTOBKH IIKOJILHUKOB.

PazButre y yuaniuxcs npaBWIbHBIX IIPEACTABICHUH O CYIIIHOCTH W MTPOMCXOXKACHUH aJIreOpandecKrX adCTpaKIUid, COOTHOIIIEHUH PEaJIbHOTO U
HJICaIbHOT0, XapaKTepe OTPaKCHUS MAaTeMAaTHYCCKON HAyKOH SIBJICHHUH W NPOIECCOB PEaJbHOTO MHpa, MECTE alreOpbl B CHCTEME HAyK U POJIH
MaTeMaTUYeCKOro MOJCIMPOBAHUS B HAyYHOM IO3HAHWU U B MPAKTHKE CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MHPOBO33PCHHS YUAIIUXCS H
Ka4yeCTB MBIIUICHHS, HCOOXOIUMBIX JIJIS aJanTalliid B COBPEMECHHOM MH(POPMAIIMOHHOM OOIIECTBE.

TpeOyst OT yJammxcss yMCTBEHHBIX M BOJIEBBIX YCHIIMH, KOHIICHTPAIIMK BHUMAaHUS, aKTUBHOCTH Pa3BUTOTO BOOOPaKEHMs, aareOpa pa3BUBaET
HPaBCTBEHHBIC YEPThl JIMYHOCTH (HACTOMYMBOCTH, LEICYCTPEMIEHHOCTh, TBOPYECKYH) AaKTUBHOCTb, CAaMOCTOSITEIBHOCTh, OTBETCTBEHHOCTb,
TPYIOIO0UE, TUCIUTUTMHY ¥ KPUTHYHOCTH MBIIIJICHUS ) © YMEHUE apryMEHTHPOBAHHO OTCTAaMBATh CBOU B3TJISIBI M YOCKICHHUS, & TAKKE CIIOCOOHOCTH
MIPUHUMATH CAMOCTOSTEIbHBIC PEIICHHUS.

Nzydenne anreOpbl, GyHKIHMA, BEPOATHOCTH U CTATUCTUKU CYIIECTBEHHO PACIIUPSIECT KPYro3op y4yaluxcs, 3HAKOMS MX C HHIYKIIMCH W JCITyKIUCH,
0000IIIeHIEM ¥ KOHKPETU3AIMEH, aHAJIM30M U CHHTE30M, KJIacCu(pUKAIMeH U cucTeMaTh3aluei, abcTparnpoBaHueM, aHaJIOTHEH.
AKTHBHOE MCIIOJIb30BaHHUE 33124 Ha BCEX ATAMax y4eOHOTO IpoIecca pa3BUBaeT TBOPUYCCKUE CIIOCOOHOCTH IKOJIHHUKOB.

N3yuenune anreOpbl mo3BoJisieT (GOPMUPOBATh YMEHHUS U HABBIKM YMCTBEHHOT'O TPyJla — TUIAHUPOBAHUE CBOCH padOTHI, MOMCK palliOHAIBHBIX
nmyTeil e€ BBINOJIHCHMS, KPUTHYECKas OllEHKa pe3yJbTaToB. B mpoliecce u3ydeHHs anreOpbl MIKOJILHUKHM JIOKHBI HAYYMTHCS M3JIaraTh CBOU MBICIH
SICHO Y MCYEPITBIBAOIIIE, TAKOHUYHO B EMKO, IIPUOOPECTH HABBIKK YETKOTO, aKKYPATHOTO M TPAMOTHOTO BBIIMTOJIHEHUS MaTEMaTUUECKHUX 3aIHCEH.

Baknefimeid 3a1adeii MIKOJILHOTO Kypca aiureOphl sSBISETCS Pa3BHTHE JIOTUYECKOTO MBINIICHUS ydammxcs. CaMu 0OBEKThl MAaTEMAaTHYECKIX
YMO3aKIIOUCHU W TPUHATHIE B ajareOpe mpaBuia MX KOHCTPYHPOBAHHUS CIOCOOCTBYIOT (DOPMHUpOBAHWIO yMEHUH OOOCHOBBIBATH W JIOKa3bIBATh
CYXJICHHSI, TPUBOJNUTH YETKUE OMPEACIICHUS, PAa3BUBAIOT JIOTUYCCKYIO HWHTYHIIMIO, KPAaTKO M HATJISJIHO PACKPBIBAIOT MEXaHHW3M JIOTHYECKHUX
MMOCTPOSHUH M y4aT UX MPUMEHEHHI0. TeM caMbIM alireOpa 3aHMMaeT OJHO M3 BEAYIIUX MECT B (JOPMHUPOBAHUU HAYYHO-TCOPETUUECKOTO MBIIIICHUS
IIIKOJILHUKOB. PackpbhiBas BHYTPEHHIOIO TapMOHUIO MaTeMaTHKH, (OpPMUPYS TOHHMAaHWE KPACOThl M U3SAIMIECTBA MAaTEMATHYECKHUX PACCYXICHHUMA,
anrebpa BHOCUT 3HAYUTENbHBIN BKJIa/l B 3CTETUYECKOE BOCITUTAHHUE YUAIIUXCSI.

B xoxe ocBoeHH coaep:KaHUA Kypca yyalyecs MoJIy4alT BO3MOKHOCTD:

® Ppa3BUTh MPEJCTABICHUS O YKCJE U POJU BBIYMCICHHUI B U€IOBEUECKOW MpPaKTHKE; chOPMHUPOBATh MPAKTHUECKUE HABBIKM BBINOJIHEHUS YCTHBIX,
MMACbMEHHBIX, THCTPYMEHTAJIbHBIX BIYUCIICHUH, Pa3BUTh BBIYUCIHUTEIBHYIO KYJIbTYPY;

® OBJAJETh CHUMBOJMYECKUM S3BIKOM aireOpsl, BbIpaOOTaTh (HhOpMalbHO-ONEpATHBHBIE anreOpanyeckue yMEHUss M HAYYHTbCS NMPUMEHATh HX K
PELIEHUI0 MAaTEMAaTUYECKUX U HEMAaTEMAaTHYECKUX 3a/1a4;

® M3Y4YUTh CBOICTBA U rpaduku 37eMEHTApHBIX (YHKIMNA, HAYYUTHCS MCIIONB30BaTh (PYHKIMOHAIBHO-TpauyecKre MpeICTaBIeHUs Ul OIMMCAHUS U
aHaJIM3a PealIbHbIX 3aBUCUMOCTEH;

® Dpa3BUTh MPOCTPAHCTBEHHbIE MPEJCTABICHUS U N300pa3uTEIbHbIE YMEHUS, OCBOUTh OCHOBHBIE (DaKThl U METO/IbI INIAHUMETPUH, TTO3HAKOMUTHCS C
MIPOCTEUIINMH ITPOCTPAHCTBEHHBIMH TEJIAMHU U UX CBOMCTBAMU;

® T[IOJIyYUTh MPEACTABICHUS O CTATUCTUUYECKUX 3aKOHOMEPHOCTSX B PEaIbHOM MHMPE M O Pa3IMUYHBIX CIIOCO0AaX MX U3y4eHHs, 00 0COOEHHOCTSX
BBIBOJIOB U IIPOTHO30B, HOCAIIUX BEPOATHOCTHBIN XapaKTep;



pa3BUTH JIOTMYECKOE MBIIUIEHWE M pedb — YMEHHUsS JIOTHYEeCKH OOOCHOBBIBATH CYXJCHMS, MPOBOAUTH HECIOXHBIE CHCTEMAaTU3alUU, TPUBOIAUTH
IpUMepbl U KOHTPIPUMEPHI, MCIOJB30BaTh PA3JIMYHBIC S3BIKKM MATEeMAaTUKH (CIOBECHBIM, CUMBOJIMYECKUH, rpapUuecKuii) AJsi WILTIOCTPALUU,
MHTEpIIpETALMM, apPTyMEHTALUU U J10Ka3aTeIbCTBa;

chopMUpOBATh MpPEJCTaBICHUS 00 M3y4aeMbIX MOHATUSX U METOJaX KaK BaKHEHIIUX CPEeICTBaX MATeMaTUYeCKOro MOJEIMPOBAHUS PealbHBIX
MIPOLIECCOB U SIBJICHUI.

OcHoOBHBIE 321241 Kypca:

CHCTEMaTHU3allus CBEICHUH O YMCIlaX; U3y4eHUE HOBBIX BHJIOB YMCIOBBIX  BBIPAXKEHHUH U (POPMYIT; COBEpIICHCTBOBAHUE MPAKTHUECKUX HABBIKOB U
BBIYUCIIUTENILHON KyIbTYPHI; (POPMHUPOBAHUE U pacIIMpEeHHe alredpanyecKoro anmnapara;

(dbopMHpoOBaHKE MaTEMaTHYECKOIO amrapara JJsl pelieHus 3a/1a4 U3 MaTeMaTHKU, CMEXHbIX IIPEIMETOB, OKPYKAIOLIEH pealbHOCTH;

MOJIyYEeHHE IIKOJIbHUKAMU KOHKPETHBIX 3HAaHUM 0 QyHKIMAX Kak BaKHEHIIeH MaTeMaTHYECKOW MOJIENH JIJIsl ONUCAHUS U UCCIIEI0BAaHUS
pa3HO00Opa3HbIX MPOLECCOB;

(dbopMHpOBaHKE Y IKOJIHHUKOB MPEACTABICHUH O POJIM MATEMATHKH B Pa3BUTHU IIUBIIIU3AIMH U KYJIbTYPHI;

pa3BUTHE NIPEICTABICHUN O BEPOSITHOCTHO-CTATUCTHUECKUX 3aKOHOMEPHOCTSX B OKPY’KAIOLEM MUPE;

COBEPILICHCTBOBAHNE MHTEIUIEKTYaJIbHBIX U PEYEBBIX YMEHUI IyTeM 00oralieH1si MaTeMaTH4eCKOr 0 SI3bIKa, Pa3BUTHE JIOTHYECKOTO MBIIUICHUS.

I/I3yqelme anreﬁpbl B 9 Kki1acce HamnpaBJI€HO HA JOCTUKCHUE CJICAYIOIINUX neJiei:

OBJIaJIeHHe CHCTEMO# MaTeMaTH4eCKHX 3HAHUN W YMeHH#, HeOOXOIUMBIX /ISl IPUMEHEHHS B TIPAKTUYECKOM AESATENbHOCTH, N3YUSHHST CMEKHBIX
JAMCIUILINH, TPOIOJDKEHHsI 00pa3oBaHus;

Pa3BUTHE BHIYUCIUTEIbHBIX H (OPMAIBLHO-0NIEPATUBHBIX AJIredpandyecKuX yMeHHuil 70 YPOBHS, MO3BOJISIIONIETO YBEPEHHO HCIIOIB30BaTh MX
IIpH pCUICHUHA 3a/la4 MAaTCMATUKHN U CMEKHBIX ITPEAMCTOB,

MHTEJJIEKTYaJbHOE pa3BUTHE, (POPMUPOBAHNE KAYECTB JIMYHOCTH, HEOOXOJMMBIX YEJIOBEKY JUIS MOJTHOLUEHHOW KHU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIX MaTEMaTU4eCKOW IEATENBHOCTH: SICHOCTH M TOYHOCTH MBICIH, KPUTUYHOCTH MBIIUICHUS, HHTYUIMH, JIOTHUYECKOTO MBIIUICHHS,
AJIEMEHTOB AJITOPUTMHUECKOHN KYJIbTYphI, IPOCTPAHCTBEHHBIX MIPEICTABICHHH, CIOCOOHOCTH K MPEOI0JIEHUIO TPYIHOCTEH;

(¢opmMupoBanue mpeacTaBIeHHi 00 WAESX M METOJaX MAaTEeMaTHKH KaK YHHBEPCAJIBHOTO s3bIKa HAYKH W TEXHUKH, CPEICTBA MOJCITHPOBAHHMS
SIBJIEHUM U IPOLIECCOB;

BOCIIMTAHME KYJIbTYpPhl JUYHOCTH, OTHOIICHUS K MaTeéMaTHKe KaK K 4YacTH OOIIeUeTOBEYECKON KYyJIbTYphl, Hrparomeid ocoOyio pojb B
OOIIIECTBEHHOM Pa3BUTHH.

OBIIASA XAPAKTEPUCTHUKA KYPCA
B kypce anreOpel MOXHO BBIJECTUTH CIEAYIOLINE OCHOBHBIE COJEpKaTeNbHbIE JUHUM: apudMeTHka; ainredpa; (QyHKIUHM; BEpOSATHOCTb H

CTaTUCTHUKA. Hap;my C OTUM B COACPKAHUC BKIIOUYCHBI JIBa JOIMOJHUTCIBHBIX MCTOAOJOTMYCCKHUX pa3aciia: JIOTMKAa MU MHOKCCTBA, MaT€MaTuka B
HCTOPUYCCKOM pPa3BUTHH, YTO CBA3aHO C peanmam/leﬁ ueﬂeﬁ O6IJ_I€I/IHTCJIJ'ICKTyaJ'IBHOI‘O u O6H.ICKyJ'ILTypHOFO Pa3BUTHUA Yy4dalllUXC:. COI[ep)KaHI/IC
KaXXZI0ro U3 3TUX pa3aciioB pa3sBOpavYMBACTCA B COACPKATCIbHO-METOJUYCCKYIO JIMHUIO, IIPOHU3BIBAIOIITYIO BCC OCHOBHEBIC COACPKATCIIBHBIC JIMHUU.
HpI/I OTOM IICpBasA JIMHUA — «Jloruka ¥ MHOXECTBa» — CIIY)XXUT LCJIU OBJIAACHUA YYAlIUMHUCA HCKOTOPBIMU 3J3JICMCHTAMU YHHUBCPCAJIIBHOTO



MaTeMaTUYeCKoro s3bIka, BTOpas — «MareMaTuka B HCTOPHYECKOM Pa3BUTHU» — CIIOCOOCTBYET CO3/aHHMIO OOIIEKYJIbTYpPHOTO, TYMaHHUTAPHOTO
¢doHa u3yyeHus Kypca.

Conepxkanne JTUHUA «ApupMETHKa» CIYKUT 0a30i I JaJIbHEHIIEr0 M3YYCHHS YYaIllMMHUCS MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO HX
JIOTUYECKOI0 MBIIUICHHUS, (DOPMHUPOBAHUIO YMEHUS I0JIH30BAThCS AJITOPUTMAMHM, a TAKXKE IMPHUOOPETEHUIO MPAKTHYCCKUX HABBIKOB, HEOOXOIUMBIX B
MMOBCETHEBHOM JKM3HU. Pa3BUTHE MOHATHUS O YKCIICE B OCHOBHOH IIIKOJIE CBSI3aHO C PallMOHAIBHBIMU M UPPAMOHAILHBIMHU YKCIaMH, (popMUpOBaHUEM
[IEPBUYHBIX MPEICTABICHUN O JEHCTBUTEIILHOM YHUCIIE.

Conepkanne JUHUU «Anredpa» crmocoOcTByeT (OPMHUPOBAHHMIO Y YYAIIMXCsl MaTeMAaTHYECKOro ammapara Jyis pelieHus 3ajad U3 pas3JiesioB
MaTEMaTHKHU, CMEKHBIX MPEJIMETOB U OKPYKAIOIICH PEabHOCTH. SI3bIK anreOpbl MOTYEPKUBACT 3HAUCHUE MATEMATHKHU KakK SI3bIKA JJIS MOCTPOCHHUS
MaTeMaTHYeCKUX MOACJICH MPOIECCOB U SBJICHUM PeaJbHOTO MHUPA.

Pa3BuTHE anropuTMHUYECKOTO MBINUICHUS, HEOOXOIMMOIO, B YAaCTHOCTH, JUII OCBOCHHMS Kypca WH(OPMATHKH, W OBJIAJICHUE HaBBIKAMH
JNCAYKTUBHBIX PACCYKJICHHMH TaKKe SIBJISIOTCS 3aJadaMu M3ydeHus anreOpul. [IpeoOpa3oBaHue CUMBOJIBHBIX (DOPM BHOCHUT CHCIU(UYSCKHIA BKJIaJ B
pa3BUTHE BOOOpaKEHHUsS YUYalIMXCs, UX CIIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPYECTBY. B OCHOBHOH IIKOJie MaTepuan TPYMNIUPYETCs BOKPYT
palMOHAIBHBIX BBHIPAKEHUM.

Coneprkanne pazjaena « DyHKIIUN» HAICJICHO Ha MOTYyYeHUE IKOJIbHUKAMHA KOHKPETHBIX 3HAHUH O (PYHKITMU KaK BaKHEHIIEH MaTeMaTHYECKOM
MOJICTIH JIJIsi ONKMCAHWS M HCCIEI0BAaHMS pa3HOOOpa3HBIX IporeccoB. M3ydeHue 3Toro marepuaia CrocOoOCTBYET Pa3BUTHIO Y YYAIUXCS YMCHHS
HCII0JIh30BaTh PA3JIMYHbIC SI3bIKU MAaTEMATHKHU (CJIOBECHBIM, CAMBOIMYECKUH, rpadUueCcKrii), BHOCUT BKJIaJa B (hpopMUpOBaHUE MPEACTABICHUN O POJIH
MaTeMaTHUKHU B PA3BUTHH [TUBWIN3ALIUH U KYJIbTYPHI.

Paznen «BeposATHOCTP M CTaTHCTHKA» — 00SA3aTelIbHBI KOMIIOHEHT IIKOJBHOTO O0pa30oBaHUs, YCHIMBAIOIIMA €ro MPUKIATHOE |
MPaKTUYECKOE 3HAYCHHE. DTOT MaTepual HeOOXOAUM TPEk]e BCero Uil (OPMHUPOBAHMS y ydamuxcs (yHKIIMOHATBHOM TPaMOTHOCTH - YMEHUS
BOCIIPUHUMATh U KPUTHYECKH aHAJTU3MPOBATh MHPOPMAIIHIO, MPEICTABICHHYIO B Pa3INYHBIX (hOpMax, TOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTHX
peaNbHBIX 3aBUCHUMOCTEH, MPOU3BOJIUTH TMPOCTEHUININE BEPOATHOCTHBIE pacuéThl. M3ydeHne OCHOB KOMOMHATOPHUKM TO3BOJIUT YYalleMYyCs
OCYIIIECTBISITH PACCMOTPEHHUE CITydaeB, epedop U MOACUET Yncia BApUAHTOB, B TOM YHUCJIE B MPOCTEHIIINX MPUKIIATHBIX 3a/1a4aX.

[Ipy uM3yueHWM CTATHUCTHKKA U BEPOSTHOCTU OOOTAIIAIOTCS MPEICTABJICHHUS O COBPEMEHHON KapTUHE MUpa M METOJaX €ro HCCIeIOBaHUS,
dbopMupyeTcsi MOHUMAHUE POJM CTATHCTUKM KaK HCTOYHMKA COLMAIbHO 3HAYMMON HMH(OpPMAlMM M 3aKJIaIbIBAIOTCS OCHOBHI BEPOSITHOCTHOTO
MBIIIJIEHHUS.

MECTO NPEAMETA B YYEBHOM IIJIAHE
BbazucHelii yueOHbIH (00pazoBaTenbHBIN) IJIaH HA U3y4eHHE anreOphl B 9 Kilacce OCHOBHOM IIKOJIBI OTBOJAMT 3 4aca B HEJENIO B TEUEHHUE T0/1a
oOyuenus, Bcero 102 ypoka.

HNCHOJIB3YEMBIE ®OPMbI, CIIOCOBbI U CPEACTBA ITPOBEPKH U OHEHKHN OBPA3OBATEJIBHBIX PE3YJIBTATOB

OneHka 3HAHMI—CUCTEMATHYECKUI ITPOLIECC, KOTOPBIM COCTOUT B ONPEJECICHUHN CTENEHN COOTBETCTBHS MMEIOIINXCS 3HAHNUN, YMEHUM, HaBBIKOB,
IpeBapUTENIbHO TUIAaHUpYeMbIM. [Ipoliecc OleHKHM BKJIIOYAeT B ce0sl TaKue KOMIIOHEHTHI: OINpe/elieHue Leneld oOydeHus; BHIOOp KOHTPOJBHBIX
3aJlaHuM, MPOBEPSIOIIUX JOCTH)KEHHE OJTHUX LieJei; OTMETKYy WWJIM JAPYyrol crnocod BBIpaXEHUS pe3ysbTaToOB MpoBepku. B 3aBucumocTd OT
MOCTABJICHHBIX LIEJeH MO-Pa3HOMY CTPOUTCS IMporpamMma KOHTpOJIA, MOAOMPAIOTCS paszIMyHbIe THUIIBI BONPOCOB M 3anaHuii. Ho mpumenenue



MPUMEPHBIX HOPM OLIEHKM 3HAHUI [OJKHO BHECTH €IUHOOOpa3ue B OLIEHKY 3HAHUM M yMEHUH yyalluxcs M caenath ee Oojiee 0OBEKTHBHOM.
[IpuMepHbIe HOPMBI IPEACTABISAIOT OCHOBY, UCXO0/IS U3 KOTOPOH, YUUTENb OLICHUBACT 3HAHUS U YMEHUS yJalTUXCsl.

Coaep:xanue U 00beM MaTepHaJa, MOJJISKAIIET0 IPOBEPKE U OLEHKE, OMPEEISIFOTCS IPOrpaMMOl 10 MaTeMaTHKE JUIsi OCHOBHOM MIKOJIbL. B
3a/IaHusl I IPOBEPKU BKJIIOYAIOTCSI OCHOBHBIC, TUITMYHBIC U MPUTOM PA3IUUYHON CIOKHOCTH BOIPOCH], COOTBETCTBYIOIINE MPOBEPSIEMOMY PA3CITy
MIPOrPaMMBI.

OcHoBHBIMH (pOpMaAMM NPOBEPKH 3HAHUI W YMEHHIl y4YalIMXCSl 110 MAaTEMaTUKE B OCHOBHOW IIKOJE SIBJISIOTCS ONMPOC, IK3AMEH, 3a4eT,
KOHTPOJIbHAs1 padoTa, caMocTosATe/IbHasi padoTa, TeCTHPOBaHUe, IPOBEePOYHAasl padoTa, MPOBepPKAa NMMCbMEHHBIX JOMAIIHUX PadoT Hapsay C
KOTOPBIMH TIPUMEHSIOTCS U Jpyrue GopMbl IPoBepKHU. [Ipy 3TOM yIUTHIBAETCS, YTO B HEKOTOPBIX CIydasX TOJIBKO YCTHBIH OIPOC MOXKET JIaTh Ooliee
TMIOJIHBIE MIPEJICTABICHUS O 3HAHUAX U YMEHHUAX YYalUXCs; B TOKE BpeMs MUChbMEHHAasi paboTa MO3BOJIET OLEHUTh YMEHHE YUYallUuXCs U3JaraTb CBOU
MBICITH Ha Oymare; HaBBIKM TPaMOTHOTO O(hOPMIICHHS BBIMOJIHAEMbIX UMU 3aJaHHH.

IIpu omeHKe YCTHBIX OTBETOB U MUCHBMEHHBIX Pa0d0T YIUTEIb B IIEPBYIO OYEPE/lb YIUTHIBACT UMCIOIIHUECS Y ydanierocsi pakTHIeCKue 3HaHUS
U YMEHHS, UX TOJIHOTY, IPOYHOCTh, YMEHUE MPUMEHITh HA MPAKTUKE B PA3IUYHBIX CUTyalUsiX. Pe3ylnbTaT OlEHKHU 3aBUCUT TaKXK€ OT HATUYUA U
XapakTepa JIOMyIIEHHBIX MTOTPEIIHOCTEH.

Cpenu morpemnHocTe BELACTSIOTCS OIIUOKH, Hel0UeThl U MeJIKHe MOTrPelIHOCTH.

[TorpeurHocTs cyuTaeTcsi OIMOKON, €CIM OHA CBUICTEIHCTBYET O TOM, YTO YYEHUK HE OBJIAJIE]] OCHOBHBIMH 3HAHUSIMH, YMEHHSIMH U HX
MIPUMEHEHUEM.

K Hemoueram OTHOCSATCS MOTPEIIHOCTH, CBHUACTEIHCTBYIOIIME O HEIOCTATOYHO TOJHOM WJIM HEIOCTATOYHO IMPOYHOM YCBOEHHUH OCHOBHBIX
3HAHUU U YMEHHH UK 00 OTCYTCTBUM 3HAHUH, HE CYUTAIOIIMXCS B COOTBETCTBUU C MPOrpaMMOil ocHOBHBIMU. K HeloueTaM OTHOCSTCS TIOTPEIIH OCTH,
OOBSACHSIIOLIUECS PACCETHHOCTHIO WJIM HEJOCMOTPOM, HO KOTOpPbIE HE MPUBENIN K HCKAXEHHUIO CMBICIIA MOJIyY€HHOTO YYEHHUKOM 3aJjaHus WK crocoba
€ro BBIMOJNHEHHUA. [ pamMmmaTnueckas ommnOKa, HOMyIIeHHas B HAMHMCAHWU M3BECTHOTO ydYallleMyCs MaTeMaTH4YeCKOro TepMHHA, HeOpeKHas 3aluch,
HEOPEKHOE BHITIOJIHEHHE YEPTEKa CUUTAIOTCS HEIOUETOM.

K MeakuMM mOrpemHoCTsiM OTHOCSATCS MOTPEIIHOCTM B YCTHOW M NMUCbMEHHOW pPEYM, HE MCKa)XalolllMe CMbICIa OTBETAa WM PELICHUs,
CIIy4ailHbI€ OMKMCKH U T. II.

Kaxxnoe 3amanue 111 yCTHOTO ONpoca WM MUChbMEHHON paboThI MPEACTABISET TEOPETUUECKUN BOTIPOC UITH 3a7auy.

OTBeT Ha BOIPOC cUUTAETCs OE3yNpeUyHbIM, €CIIH €ro CO/IepKaHne TOUHO COOTBETCTBYET BOIIPOCY, BKIIOYAET BCE HEOOXOIUMBIE TEOPETUUECKUE
CBeICHUSI, 000CHOBAHHBIE 3aKIIOYCHHSI U MTOSICHSIOIINE MTPUMEPHI, & €r0 U3JI0KEHHE U 0POPMIICHHE OTIUYAIOTCS KPATKOCTBIO M aKKYPaTHOCTHIO.

Pemenue 3amaun cumraeTcsi 6€3ynpeyHbIM, €CIU MOTYYeH BEPHBIM OTBET MPHU MPABIIHBHOM XOJI€ PEIICHHS, BRIOPAaH COOTBETCTBYIOIIUMA 3a71a4e
croco6 pereHus, MPaBUILHO BBITTOJHEHBI HEOOXOUMbIC BEIUMCIICHHS U TPE0Opa30BaHus, IOCIEI0BATENIBHO U AKKYpaTHO 0(OPMIICHO peIlIeHHE.
Ouenka oTBeTa yyamerocsi Mpyu yCTHOM ONPOCE U OI[EHKA MUChbMEHHOW KOHTPOIBHOW pabOTHl TPOBOIUTCS 110 MATHOALTEHON CUCTEME.

OueHka yCTHBIX OTBETOB:
OTBeT OlleHUBaeTCsl 0TMETKOM “5”, eciii yyanuics:
® TOJIHOCTBIO PACKPBLI COJIEpKaHNE MaTepuaia B 00beMe, MPeayCMOTPEHHOM MPOTPaMMOi M Y4eOHUKOM;
®  U3J0XWJ MaTepHall TPAMOTHBIM SI3bIKOM, TOYHO HCIOJIb3Ysl MAaTEMaTHYECKYI0 TEPMHUHOJOTHIO U CUMBOJIMKY, B ONPEAEIEHHON JIOTHYEeCKOM
MOCJIEI0BATEIBHOCTH;
® [PaBWJIHHO BBHIMIOJHII PUCYHKH, YUEPTEKH, TPaQUKU, COMMYTCTBYIOIIUE OTBETY;



MOKa3ajl yMEHHME WIIIOCTPUPOBATh TEOPUIO KOHKPETHBIMHM NpHUMEpaMH, MPUMEHSATh B HOBOW CHUTyallMH NPHU BBINOJHEHUH MPAKTHYECKOTO
3a/laHus;

MIPOJIEMOHCTPUPOBAT YCBOCHHE PAHEE W3YUYCHHBIX COMYTCTBYIOIIMX BOMPOCOB, C(HOPMHPOBAHHOCTHh M YCTOMYMBOCTH HCHIOIB3YEMBIX IPU
OTBETE YMEHHUI U HABBIKOB;

OTBC€YaJl CaMOCTOATCIIBHO, 0e3 HaBOOAIIUX BOITPOCOB YUYUTCIIA.

OTBeT oleHUBAETCHA OTMETKOM “4”,
€CJI yJIOBJICTBOPSIET B OCHOBHOM TPEOOBAHMSIM Ha OIICHKY “5”, HO IPU 3TOM UMEET OJINH U3 HEAOYCTOB:

B U3JIOKCHHHU JONMYIICHBI HeOOJIbIIINE HpO6€HBI, HE UCKa3UBIIHNE MATEMATHYCCKOEC COACPKAHUEC OTBCTA,
AOIYIICHBI 1-2 HEAO0YCTA IIPHU OCBCIHICHUHW OCHOBHOT'O COACPIKAHNA OTBCTA, UCIIPABIICHHBIC ITOCJIC 3aMCYaHU YYUTCIIA,

JOIYILICHBI OIIKOKa WK OoJiee IBYX HEJOYETOB IIPU OCBEIICHUH BTOPOCTEIICHHBIX BOIPOCOB MM B BBIKJIAJIKAX, JIETKO MCIPABJICHHBIC MOCTIe
3aMCUYaHUs YUUTEIIS.)

OTBeT oneHuBaeTcs 0TMETKOH “3”, ecin:

HETIOJIHO PAacKpBITO COJep)KaHWe Marepuaia (COoAepKaHHe H3JI0KeHO (parMeHTapHO, He BCeraa IOCJIeNOBaTelIbHO), HO IIOKa3aHO oOIee
IIOHUMAaHHE BOIIPOCa U MMPOACMOHCTPHUPOBAHBI YMCHUA, JOCTATOYHBIC JIA I[aJ’II:HCfIHIeFO YCBOCHUS MPOrpaMMBbI;

UMEJINCh 3aTPYAHEHHs] WIM JOMYIICHbl OIIMOKA B ONpPEACTICHUH MOHSATHH, MCHOJb30BAaHUM MAaTEMAaTHYECKOW TEPMUHOJOTHH, YepTexax,
BBIKJIAJIKaX, MCIIPABJICHHBIE ITOCIIE HECKOJILKUX HABOAALIMX BOIPOCOB YUHUTEIIS;

YUCHUK HC CIIpaBUJICA C MPUMCHCHUCM TCOPHU B HOBOH CUTyalluu IIPU BBIMMOJIHCHUH ITPAKTUYCCKOI'O 3aJlaHusl, HO BBIITOJHHII 00s13aTeIIbHOE
3aaHuc.

OTBeT olleHUBAETCsl OTMETKOH “2”, eclu:

HE PACKPBITO COZlepkKaHue yueOHOro MaTepHuaia;

00Hapy>K€HO HEe3HaHHE WU He IOHUMaHNEe YIeHUKOM OoJblIel min Hanbosee BaKHOM YacTH y4eOHOTo MaTepuaa;

JOMYIICHBI OIMMOKH B ONPEIEIICHUH TTOHSATHS, TIPU UCTIOIb30BaHUN MaTeMaTHUECKOW TEPMHUHOIIOTHH, B PUCYHKAX, YepTeKax MM rpadukax, B
BBIKJIaJIKaX, KOTOPbIE HE MCIIPABIICHBI MOCJIE HECKOIBKUX HABOSIIUX BOMPOCOB YUUTEIIS.

OuennBanne NUCbMEHHBIX padoT:
[Ipu npoBepke MUCbMEHHBIX PabOT MO MaTeMaTHKE CJIEAYET pa3InyaTh IpyOble U HETpyObIe OMINOKH.

K rpy0nIiM ommokamM oTHOCSTCS:

-BBIYHMCIINTEIbHBIE OLTMOKH B PUMEPAX U 3a/1a4ax;

-OIIMOKM HAa HE3HAHHME MOPSI/IKA BBIMOJIHEHUS apUPMETUIECKUX JIeHCTBHIA;

-HEMIPaBUIIbHOE pellIeHue 3a/1auu (MPOIyCK IeHCTBUN, HEMTPaBUIILHBIN BHIOOD ACHCTBUI, JHIIHEE ACHCTBUE);
-HEIOBEICHUE 10 KOHIIA PEILLEHUs 3a1a4U WU IIPUMEDPA;

-HEBBIINOJHEHHOE 3aJaHuE.

K Herpy0ObIM ommoKam OTHOCATCS:

-HEPALMOHAJIbHBIE IPUEMBI BEIYMCIICHHI;

- HEMPaBWIbHAs IIOCTAHOBKA BONPOCA K JEHCTBUIO IIPU PELICHUU 33]1a4H;

-HEBEPHO C(POPMYJIMPOBAHHBIN OTBET 3a/1a4H;



® -HENpPaBWJIbHOE CIHUChIBAaHUE JAHHBIX YHCEN, 3HAKOB;
e -HEeJOBEeJEHHE JI0 KOHIIAa TPeoOpa3oBaHU.
[Ipu onieHKe MUCBMEHHBIX PabOT CTABSTCS CIEAYIOUINE OTMETKU:
“5”- ecnv 3a71a4M pelIeHbl 0e3 OMnOOoK;
“4”- ecnu gomynieHsl 1-2 HerpyObIie OITUOKY;
“3”- ecnu gonymensl 1 rpy6as u 3-4 HerpyObie OmmOKu;
¢2”- He3HAHHWE OCHOBHOTO MPOrPaMMHOT0 MaTepuajia WM OTKa3 OT BBITOJTHEHHUS y4eOHBIX 00s13aHHOCTEH.
OueHuBaHue TECTOBBIX padoT:
“§”- ecniu HaOpaHo oT 8110100% OT MakCMMaIBbHO BO3MOYKHOTO 0asuia;
“4”- ot 6110 80%);
“3”- ot 51 mo 60%;
“2”- 1o 50%.

COAEPKAHUE YYEBHOI'O ITPEIMETA

Tema 1. «kKBagparuunas ¢pynkuus» (22 yaca)

Oyukuus. Bozpacranue u yobiBanue ¢yHkuuu. KBagparueiil TpexuieH. Pa3inoxkeHne KBaJpaTHOrO TpexwieHa Ha MHOXKUTENH. DyHKIUS Y =
ax’ + bx + ¢, eé coiicraa, rpaduk. CreneHHas GyHKUUS.

[{enb — pacIMpUTh CBEIEHUS O CBOMCTBAX (PyHKIMH, 03HAKOMUTD YYaIIMXCSl CO CBOMCTBaMHU U TpaduKOM KBaJIpaTUYHON (YHKIIHH.

Tema 2. «YpaBHeHHUS U HEPABEHCTBA C 0JIHOM nepemMeHHO» (14 yacoB)
Llenble ypaBHEHHS U €ro KOpHU. PenieHrne ypaBHEHMH TPEThEW W YETBEPTOM CTEIEHU C OJHUM HEU3BECTHBIM C MOMOILIBIO PA3JIOKEHUS HA
MHOXXHUTEJIA U BBEJICHUS BCIIOMOTATEIbHOM repeMeHHol. J[poOHbIe pamnrioHanbHbIe ypaBHeHUs. HepaBeHCcTBa BTOpOW CTENEHU C OAHOM MEePEMEHHO .



Pemenue nepaBeHcTB MeTooM napabdos. MeTos HHTEpBAJIOB.

Ilenp — cucreMaru3upoBarh U 00OOITUTH CBECHUS O PEHICHUH CBEACHUS O PEIICHUU IIENIBIX U IPOOHBIX PAIMOHAILHBIX YPABHCHHUU C OJHOMN
MepeMeHHOH, cOpMUpPOBaTh YMEHHUS pEllaTh HEPABEHCTBA BHJIA at+bx+c>0,at+bx+c<0,rmea#0c OMOpO Ha CBeACHHS O rpaduke
KBaJIpaTUIHON (QYHKIMH4 TTO3HAKOMHUTHCS ¢ METOJIOM UHTEPBAJIOB, C TIOMOIIBIO KOTOPOTO PEHIAOTCS HECIOKHBIE palliOHATIbHBIC HEPABEHCTRA.

Tema 3. «YpaBHeHHsI H HEPaBeHCTBA ¢ ABYMs nepeMeHHbIMU» (17 yacoB)

VYpaBHeHUE ¢ IByMsI TIEPEMEHHBIMH | €r0 rpaduK. YpaBHEHHE OKPY)KHOCTHU. Peienne cucreM, coepykamux oHO YpaBHEHHE IEPBOH, a IPyroe
BTOpOM cTeneHu. PemnieHue 3aady METOJOM COCTaBlIeHUS cuUcTeM. PelieHue cucTteM ABYX ypaBHEHHI BTOPOM CTENEHHM C JBYMs IEPEMEHHBIMHU.
HepaBeHcTBa ¢ 1ByMs IEpEeMEHHBIMH M KX CUCTEMBI.

Ilens — BeIpaboTaTh YMEHUE PEIIaTh MPOCTEHUININE CHUCTEMBI, COACPIKAIIUE YPABHEHHS BTOPOM CTETICHH C JIByMS IIEPEMEHHBIMH, M pElIaTh
TEKCTOBBIC 33/Ia4M C ITOMOIIBIO COCTABJICHHS TaKUX CUCTEM. [T03HAKOMUTBCS C IIOHATHUEM HEPABCHCTBA C IBYMS IIEPEMEHHBIMH, C rpad) MKaMu
ypaBHEHUH C IByMs IIEPEMEHHBIMU, KOTOPbIE UCTIONB3YIOTCA MPH WIUTIOCTPALMU MHOXKECTB PELICHUI HEKOTOPHIX MPOCTEHIIINX HEPABEHCTB C ABYMS
MEPEMEHHBIMU U UX CUCTEM.

Tema 4. «KApudmernyeckass 1 reoMeTpuueckas nporpeccun» (15 yacon)

Apudmernueckas u reomeTpuueckas nporpeccur. Gopmynbsl N-ro wieHa U CyMMBI N MEPBBIX YJIEHOB mporpeccuu. beckoHeuHo yObIBaroIas
reoMeTpuYecKas Mporpeccus.

Llens — nath moHATHE 00 apU(PMETHIECKON M T€OMETPUUECKON ITPOrPECCUAX KaK YHUCIOBBIX TOCIIEIOBATEILHOCTAX 0co00r0 BHuaa. JloOUThCs
MMOHUMaHUS TEPMUHOB «UJICH MOCIEI0BATEILHOCTIY, KHOMED WICHA MOCIEI0BATEILHOCTIY, «hopMyia N —To wieHa apuhMeTUIECKON TPOrPECCHI

Tema 5. «y1eMeHTHI KOMOMHATOPUKH M TeOPUHU BeposiTHOCTel» (13 yacoB)
Kom6unaropusie 3anaun. IlepectanoBku. Pazmemienus. Coderanus. OTHOCUTENbHAS YAaCTOTa U BEPOATHOCTH CIy4aifHOTO COOBITHSL.
HCJ'H: — O3HAKOMMUTH y4dalllUuXCA € NOHATUAMU IIEPECTAHOBKU, PA3MCUICHUA, COUCTAHUA U COOTBCTCTBYHOIIMMU (I)OpMy.]'IaMI/I JUIA 11oAcCY€Ta MX 4Hucljia, BBCCTH
MOHATHS OTHOCHUTEIHLHON YacTOTHI U BCPOATHOCTHU cnyqaﬁHoro coObITHS. 3HATH (l)OpMYJ'ILI Huciia nNepeCTaHOBOK, pa3MeH.IeHHfI, COUETaHUN H YMETH MOJIB30BATHCA
UMH. YMETh MOJIb30BaThCsl POPMYIIol KOMOMHATOPHKH MIPY BBIYHCIIEHUH BEPOSTHOCTEH

Tema 6. «IloBTopenue» (21 yacoB)

]_IGJ'ILZ HOBTOpCHI/IC, 3aKpCIICHUC, O606H_ICHI/IC n cucreMaTu3anusa 3HaHI/II71, y'MCHI/Iﬁ " HAaBBIKOB 3a KypC aﬂrerH 7-9 Knaccos. IToaroroBka k
oro.

TEMATHUYECKOE INIAHUPOBAHUE C OIPEJEJEHUEM OCBOBHBIX BUJIOB YYEBHOM JEATEJIbHOCTH



HaumenoBanne Konn- OcHoBHBIE BUAABI lesiTeIbHOCTH o0yyaromuxcsi | Ilpumevanne
pa3aesioB M TeM 9eCTBO (310poBbe-
4acoB cOeperaiommii,
PeruoHaNbHbII,
IKO0JIOTHYeCKM il
KOMIOHEHTbI —
npu
He00X0TUMOCTH)
1 2 3 4
KBagparuunas 22 Berumcnsate 3HadeHus (QyHKIHMH, 3aTaHHON
byHKIISA dopmynoii, a Takxke ABYMS M TpeMmsd

dbopmymamu. OnuchIBaTh CBOMCTBA (PYHKITUI Ha

OCHOBE UX TIpaUYecKOro MpeACTaBICHHUS.
HNuTepnpeTupoBaTh rpaduku peaNbHBIX
3aBUCUMOCTEM.

[Toxa3piBaTh CXEMaTHYECKH IIOJIOKEHUE Ha
KOOPJMHATHOHM MJIOCKOCTU TpaduKkoB (QyHKIHMIMA

y:axz, y=ax tn,

y = a (x -1)2. CTpouTtb rpaPpukK GyHKuUuM y
= ax2 + bx + ¢, ymerb yKa3biBaTb
KOOPAMHATbI BepLiMHbI napabonbl, eé ocb
CHMMETPHM, HanpaBA€HHe BeTBeM
napa6onbl.

U306parxaTb cxemaTuuecku rpadpuk
GyHKUMH Yy = X" € YETHBIM U HEYETHbIM 1.
NMonumaTth CMbICA 3anuceli BuAa Va, Va

U T.A., TA€ a - HeKoTopoe uucno. UmeTtb
npeacTaBA€HHE O HAXO0)KA€HUM KOpPHeHu n-
M CTEeNneHMu C NOMOLUbLIO KAAbKYAATOpa




YpaBHeHus u
HEpaBEHCTBA C
OJTHOH
MEPEMEHHOMN

14

PewaTtb ypaBHeHHUA TPETbEeH U YETBEPTOH
CTeneHM C NOMOLUbLIO PA3A0XKEHHA Ha
MHO)XUTEAH U BBEAEeHHe BCnomora-
TeAbHbIX NepeMeHHbIX, B YaCTHOCTH
pewartb 6MKBaApaTHbIe YPABHEHHUA.
Pewartb Apo6HbIE pauMoOHaNbHbIE
yPaBHEHHA, CBOAA UX K LLleAbIM
YPaBHEHHUAM C NOCAeAYyIoLel NPOBEePKOM
KOpPHEeM.

Pemats HCPAaBCHCTBA BTOpOI71 CTCIICHU,
KUCIIOJIb3YS rpaduyeckue PEJICTABIICHUA.
Hcnoonp30BaTh MCTOJ MHTCPBAJIOB JIA PCIICHUA
HCCIIOXHBIX paIII/IOHaJH)HI)IX HepaBeHCTB

YpaBHeHus U
HEPaBEHCTBA C
JIBYMS
MEPEMEHHBIMU

17

Crpouts rpaduku ypaBHEHUH ¢ JBYyMs
IEpEMEHHBIMU B MPOCTEHIIUX CIydasx,
Korja rpadukoM sBIseTCs mpsMas, Ia-
paboua, rumnepOoina, OKPYXHOCTb.
Hcnonp3oBath UX I IrpaduyecKkoro
pelleHus CUCTEM YypaBHEHMIl ¢ JByMs Iie-
PEMEHHBIMH.

Pemate cnocoGoM MOJACTAaHOBKH CHCTEMBI
JBYX YpAaBHEHHUM C ABYMs NEPEMEHHBIMU, B
KOTOPBIX OJHO YpaBHEHHE NEPBOW CTENEHH,
a Ipyroe — BTOPOM CTEIECHHU.

Pematp TekcTOBBIE 3amauM, HUCHOJb3YS B
KadyecTBe ajreOpamdyeckoil MoJenu cucTemy
YpaBHEHHH BTOPOM CTE€NEHU C JABYyMs
NEPEMEHHBIMU;  pEelaTh  COCTABJICHHYIO
CHUCTEMY, UHTEPIPETUPOBATH PE3YJIbTAT




Apudmernueckas
U TeOMETpUYECKas
porpeccuu

15

[IpuMeHATs UHIOEKCHble 00O3HA4YeHUs s
YJIEHOB IIOCJe0oBaTeNbHOCTe. IIpuBOIUTH
IpUMEPHl  3aJaHus IOCJIEN0BATEIbHOCTEH
dbopmynoil N-ro 4ieHa u peKyppeHTHo# ¢op-
MYJIOH.

BriBoguth bopmynbl n-ro 4JeHa
apu(pMeTHIeCKOn Iporpeccuu U
reoMeTpUu4ecKoun IIpOrpeCcCuH, CYMMBI
HIEpBbIX 7 UJEHOB apUpMETHYECKOH U
reOMeTpUYECKOU IIPOrpeCCuil, pelarh
3aJlaud C MCIOJb30BAaHUEM 3THUX (GOPMYIL.
Jloka3piBaTh XapaKTEPUCTHYECKOE CBOMCTBO
apu(pMeTHIeCcKon U reoMeTpUYECKON
IIPOTPECCHU.

Pemate 3azauMm Ha CIOXKHBIE IIPOLEHTSHI,
HCIIOJIB3Ys IIpH HEOOXO0IUMOCTHU
KaJIbKYJISITOP

DneMeHThI
KOMOMHATOPUKH U
TEOpUH
BEPOATHOCTEN

13

BoinoAnHuTh nepebop Bcex BO3MOXKHbIX
BapMaHTOB AAA Nepecuyéta o00bLeKToB M
KOMOHHaUMMN. Mpumenarn npaBUAO
KOMOMHaATOPHOIro YMHOXXEHHA.
PacnosHaBaTtb 3apau¥M Ha BbIYMCAEHME
YUCAA NEpPecTaHOBOK, pa3MeLlleHUM,
coueTaHMH U NPUMEHATb COOTBETCTBY-
owue Gopmyabl.

BbIYMCAATD YACTOTY CAYyYaHHOro cobbiTus.
OueHMBaTb BEPOATHOCTb CAy4YaHHOro
coObITMA € NOMOLWULIO 4aCTOTbl, YyCTa-
HOBAGHHOMW ONbITHLIM nyTém. HaxoauTtb
BEPOATHOCTb CAyYaMHOro coblbiTHA Ha
OCHOBE KAACCHUYECKOro omnpepaeneHun
BEpPOATHOCTM. MpuBoauTL npumepbl
AOCTOBEPHbIX U HEBO3MOXXHbIX COOLITHM.

IToBTOpEeHune

21

MoBTOpUTL, 0606WMTL K cucTematuanpoBatb 3YH 3a
Kypc anrebpbl 9 knacca. Mogrotoeka k O3




Hroro 102

IIVIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA KYPCA AJITEBPBI B 9 KJIIACCE

PAILIMOHAJIBHBIE UM CJIA
BBINYyCKHUK HAYYUTCS:
1) moHMMAaTh OCOOEHHOCTH JICCATHYHON CUCTEMbI CUMCIICHUS,
2) BJIAJETh NOHATHUSMH, CBA3aHHBIMU C JICITMMOCTBIO HATYPaIbHBIX YHCEI;
3) BBIpakaTh YUCJIa B SKBHBAJICHTHBIX (hopMax, BEIOMpasi HarnboJiee MoIX 0 ISAIIYI0 B 3aBUCIMOCTH OT KOHKPETHON CUTYaIUH;
4) cpaBHHUBATh M YIOPSAA0YUBATH PAIHOHAILHBIC YKCIIA;
5) BBIIOJIHATH BEIYMCIICHUS C PAalliOHAIBHBIMH YHCIAMH, COYETasl YCTHBIC U MTHCbMEHHBIC IPUEMBbI BBIUMCACHUN, IPUMCHEHUE KaJIbKYIISATOPA;
6) MCIOJIb30BaTh MOHATHS U YMCHHS, CBI3aHHBIC C MMPOMOPIMOHAIBHOCTHIO BEJIMYKMH, MPOLICHTAMH B X0/ PELICHUS MAaTEMAaTHYECKHX 3a]1a4
3a]1a4 U3 CMEKHBIX TIPEIMETOB, BHIMIOIHITH HECIOKHBIC MPAKTUICCKIE PACUCTHI.
Buinycknux nonyuum eozmosicnocms:
7) NO3HAKOMUMBCS C NOZUYUOHHBIMU CUCTIEMAMU CYUCTEHUS. C OCHOBAHUAMU, omaudnbimu om 10;
8) yemybums u pazeums nPeOCmasienuusi 0 HamypaibHbIX YUCIAX U CEOUCMBAX 0eIUMOCU,
9) HayuumsbCcsi UCNOIB306aMb NPUEMbL, PAYUOHATUSUPYIOWUE BbIUUCTLEHUS, NPUOOPECU NPUBLIYKY KOHMPOIUPOSAMb GbIYUCIEHUS, 6blOUpas
nooxo0sawuLl 0 CUMyayuu cnocoo.

JEACTBUTEJBHBIE YUCJA
BrinmyckHuK Haydures:
1) ucnonb30BaTh HAYAJIBHBIE NIPEACTABICHUS O MHOYKECTBE IEHCTBUTEIbHBIX YNCE,
2) BIIAQJETh NOHATUEM KBAJIPATHOTO KOPHS, IPUMEHSTh €TI0 B BBIYMCIICHUSX.
Buvinycknuk nomyuum 603MOHCHOCMY .
3) passumv npeocmasnenue o yucie u YUCIOBbIX CUCIEMAX OM HAMYPATbHbIX 00 OelCMEUMEeNbHbIX YUCeNl, O POJU BbIYUCTEHUL 8 Yel08eYeCcKOl

npakmuxe,
4) pazeumb u yeayoums 3HaHUs 0 0eCAMUYHOU 3aNUCU 0eUCBUMENbHBIX Yucel (nepuoduiecKkue u Henepuoouieckue opoou,).

N3MEPEHUS, TIPUBJINKXEHWS, OLIEHKHU

BrInmyckHUK HAy4UTCS:

1) ucmonb30BaTh B XOJI€ PEIICHUS 3a/1a4 dJIEMEHTapHBIC MPEJICTABIICHUS, CBSI3aHHbBIE C MPUOIMKEHHBIMH 3HAYCHUSIMU BEJTUYHUH.
Buinyckuux nonyuum 603modicHocmb.

2) nowAms, uUMO HUCIOBble OAHHblEe, KOMOpble UCNONL3VIOMCA Ol  XAPAKMEPUCIMUKU —OOBbEKMO8 OKpYHCarouje2o Mupd, Ae1ai0mcs
NPeUMyujecCmeenHo NPUOIUNCEHHBIMU, YMO NO 3aNUCU NPUOTUINCEHHBIX 3HAYEHULl, COOEePHCAUUXCA 68 UHPOPMAYUOHHBIX UCTNOYHUKAX, MONACHO
Cyoums 0 No2peuHoOCmu NPUOTUNHCEHUSA,

3) noHAmMb, YUMo nOZPEUHOCIb PEe3VIbMAmMa 8bIYUCIEHUT OONHCHA ObIMb COUBMEPUMA C NOZPEUHOCTNBIO UCXOOHBIX OAHHBIX.



AJITEBPANYECKHUE BbIPAKEHUSA

BhInycKHUK Hay4UTCS:

1) BIageTh MOHSATUSMHU «TOXKIECTBO», «TOXKICCTBEHHOE NpeoOpa3oBaHME», pellaTh 3ajadd, CoJepKaliue OYKBEHHBIC JaHHBIC; padoTaTh C
dhopmynamu;

2) BBIMONHSTH IPEOOPA30BAHMS BRIPAKEHUH, COACPKAIINUX CTEIICHHU C IISJIBIMH ITOKA3aTeIsIMU U KBaAPATHBIC KOPHH;

3) BBINIOJHATH TOXKACCTBEHHBIE MPEOOPA30BAHUS PALIMOHAIBHBIX BHIPAKEHUI Ha OCHOBE MPABUJI ICHCTBHUI HaJl MHOTOWICHAMH U alireOpanvdecKuMu
JTpoOsSIMU;

4) BBIMIOJHATH PA3JI0)KEHUE MHOTOUWICHOB HA MHOXHTEIIH.
Buinycknux nonyuum 603modcnocms:

5) Hayuumscs 8bINOIHAMb MHOLOWAL08bIE NPEOOPA308AHUS PAYUOHANILHBIX 8bIPANCEHUL, NPUMEHSIS WUPOKULL HAOOP cnOCcoD08 U NPUemMos;

6) npumenams modicoecmeentvle nNpeodPaA306aHus OJil peuleHus 3a0ad U3 pasiuyHulX paszoenos Kypca (Hanpumep, OISl HAXOHCOeHUs
Haubo1bue20/HauUMeHbUIe20 3HAUEHUS BbIPANCEHUSL).

YPABHEHUS

BrinyckHuK HayduTes:

1) pemaTb OCHOBHBIE BU/IbI PALIMOHAIBHBIX YPABHEHHUI C OJTHOM IIEPEMEHHOM, CUCTEMBI IBYX YPABHEHHH C ABYMS IEPEMEHHBIMU;

2) MOHMMATh YpaBHEHHE KaK BKHEHIIYI0 MaTEeMaTHYECKYI0 MOJEINb Ul ONHCAHHUS M U3y4eHUS Pa3HOOOpasHBIX pEalibHbIX CUTYAIMi, pemarh
TEKCTOBBIE 33/1a4l AIITe0pandecKuM METOIOM;

3) npuMeHsTh rpadryuecKue MpeICTaBIeHUs Ul UCCIIE0BAaHMs YpaBHEHHM, UCCIIeIOBaHNS U PEIIEHUS] CUCTEM YPaBHEHHH € IByMsl Ie€peMEHHbBIMH.
Boinycknuk noayyum 603modicHOCHb!

4) osnademv CneyuarbHLIMU NPUEMAMU PeUleHUs. YPAGHEHUN U CUCeM YPABHEHUN, VEEPEeHHO NPUMEHSMb annapam YpagHeHuil O peuleHus
PAa3HOO0PA3HbIX 3404 U3 MAMEMAMUKU, CMEHCHBIX NPEOMemos, NPaAKMUKU,

5) npumenamo epaguueckue npedcmasienuss 0ns UCC1e008aHUSA YPAGHEHULL, CUCTEeM YPABHEeHUU, codepaircauux OyKeeHHble Ko3ppuyuernmupl.

HEPABEHCTBA

BBITTyCKHUK HAydUTCS:

1) moHUMAaTh ¥ IPUMEHSITH TEPMUHOJIOTUIO U CHMBOJIUKY, CBSI3aHHBIE C OTHOIIICHUEM HEPAaBEHCTBA, CBOMCTBA YMCIIOBBIX HEPABCHCTB;

2) pemiath JIMHEWHBIE HEPABEHCTBA C OJHOW TMEPEMEHHOW M WX CHUCTEMBI; pPelIaTh KBaJpaTHbIE HEPABEHCTBA C OMOPOW Ha Tpaduueckue
MIPEICTaBIICHHS;

3) IpUMEHATH anmnapat HEPaBEHCTB JJIs PEIICHUS 3a1a9 U3 Pa3IMIHbIX Pa3eiioB Kypca.

Buinyckuux nonyuum 603mMoACHOCHb HAYYUMBCAL:

4) paznoobpasuviM npuemam OO0KA3aMenbCmea HepPaseHcme, VBepPeHHO NPUMEHAMb annapam HepaeeHcme Oad peuleHus pa3HooOpa3HbIX
MamemMamuyeckux 3a0ay u 3a0ad U3 CMeNCHbIX NPeoMemos, NPaKmuKu,

5) npumenamo epaghuueckue npedcmasieHus 0 UCCIEO08AHUS HEPABEHCNE, CUCEM HEPABEHCME, COOepHCAUUX OYKEeHHble KOIDDUYUSHMb.



OCHOBHBIE NTOHATHUSA. YUCJIOBBIE ®YHKIINN
BrInyCKHUK HayduTCS:

1) moHUMAaTh ¥ UCIOJIb30BaTh ()YHKIIMOHAJIBHBIC IIOHATHS U S3bIK (TEPMHHBI, CHMBOJIMYECKHE 0003HAUCHHUS ),
2) cTpouTh rpaduKH 3JIEMEHTAPHBIX (DYHKIIMI; MCCIIEIOBATh CBOKMCTBA YUCIOBBIX (DYHKIIMI HAa OCHOBE M3y4YCHHUS ITOBEJICHUS HX I'Pa(QHKOB;
3) moHMMaTh (PYHKIIMIO KaK BaKHEWIIYIO MaTeMaTHYECKYH) MOJEb JUIsl OMHMCAHHS TPOIECCOB W SBJICHHH OKPY)KAIOIIETO MHUpA, MPUMEHSTH

(YHKIIMOHATBHBIN SI3BIK JUIS OTTUCAHMS U UCCIICIOBAHUS 3aBUCUMOCTEH MEXKIY (PU3NICCKUMU BEIIMIMHAMH.
Buinycknux nonyuum 603mooicnocms HAyUUmuvCsi:

4) npo8oOUMb UCCIe008AHUS, CEA3AHHbIE C U3YYEeHUeM C8OUCME (YHKYUL, 8 MOM YUCIe C UCNOIb308AHUEM KOMNbIOMepa, HA OCHOBe 2paghuros
UBYVHUEHHBIX (DYHKYULL cmpoumb boJiee ClodHCHble 2PADUKU (KYCOUHO-3A0AHHbIE, C «BbIKOJIOMBIMUY MOYKAMU U M. N.),;
5) ucnonvsoeamv yHKYUOHANbHBIE NPEOCMABIeHUS U CBOUCMBA (YHKYULL OJisl PEULEHUSL MAMEMAMU4eCcKUX 3a0ay U3 paziuyHulx pazoenos Kypcd.

YUCJIOBBIE NIOCJTEJOBATEJIBHOCTH
BhInycKHUK HAy4YHUTCS:

1) moHHMMAaTh U MCIIOJIb30BaTh SI3BIK MOCIIECI0BATEIILHOCTEH (TEPMUHBI, CAMBOIMYCCKHE 0003HAUCHHS);

2) TpUMEHATh (GOPMYJIbI, CBSI3aHHBIC ¢ apU()METUIESCKOW M TeOMETPHUYCCKON MpPOrpeccuil, U ammapar, cOPMHUPOBAHHBIA MPH M3YYCHUH IPYTHX
pa3aeioB Kypca, K peleHUIOo 3a/1a4, B TOM YHCJIE€ C KOHTEKCTOM U3 PEaJIbHON KU3HU.
Bb/ﬂyCK HUK MOJTyYUT BO3MOXHOCTb HAay4YUThbCA.

3) pewamsv KOMOUHUPOBAHHBIE 3A0AYU C NPUMEHEHUEM POPMYN N-20 YIAEHA U CYMMbl NEPEbiX N UYIeHO8 APUMDMEmUYecKol U 2eoMempuieckou
npozpeccuu, NPUMEHsIA npU 3MOM annapam ypasHeHull U HepaseHcms,

4) nonumame apPUGDMETUHECKYIO U [EOMETPUYECKYIO [POrPeccuy Kak GOYHKUMU HaTypasibHOro aprymMeHTa; CBA3bIBaTb apug-
METUYECKYIO MPOIPECCUI0 C JIMHEVIHBIM POCTOM, F€OMETPUYECKYIO — C IKCITOHEHLNATIbHBIM POCTOM.

OINMCATEJIbHAS CTATUCTHUKA
BBIHYCKHI/IK HAaY4IHUTCs UCIIOJIL30BATb HpOCTeI?'IHJPIe CIIoCcoObI MpEACTABJICHUA U aHAJIN3a CTATUCTUYCCKUX NAHHBIX.
BblirycKkHuK 11os1yYnT BO3MOXHOCTb 1IPUOBPECTH NEPBOHAYAEIbHBIV Of1bIT OpraHn3aun coopa AaHHbIX rpu rpoBeaeHun

ornpoca
0611/eCTBEHHOIro0 MHEHMS, OCYLLECTB/IATL UX aHAJTN3, MPEACTaBIIATE PE3Y/IbTaTbl ONPOCa B BUAE TabIIULIbI, ANATDAMMABI.

CJIYUYAHMHBIE COBBITHUA U BEPOATHOCTD
BbInycKHMK HAyYUTCS HAXOJIUTh OTHOCUTEIBHYIO YaCTOTY U BEPOSITHOCTh CIIy4alHOTO COOBITHSI.

BblﬂyCKHl/lK [10J17y4UT BO3MOXHOCTh /7pl405p€0 TV OflbIT poBefeHNA Cﬂy‘laﬂHle IKCIIepUMEeHTOB, B TOM 4Yucsie, C [oMoLLlbro
KOMITbIOTEPHOIo MOAEJIMPOBaHUA, UHTepriperaLnn mx pe3ys/ibTaros.

KOMBHUHATOPHUKA
BhImycKHUK Hay4uTCs periaTh KOMOMHATOPHBIE 331a4K HAa HAXOXKJICHHE YnCila OObEKTOB HJIM KOMOMHALIMH.

Bb/ﬂyCKHI/IK [10J1YYNUT BOSMOXHOCTb HAYYUTBbCA HEKOTOPBLIMU CrieLnasibHbIM [Tpuemam PeLLueHUA Ki omMbuHa TOPHbIX 334ad4.



JJMHHOCTHBIE, METAIIPEJJMETHBIE U ITPEJIMETHBIE PE3YJIBTATBI OCBOEHUA KYPCA

[Iporpamma obecrieunBaeT JOCTHKEHHE CICAYIONIMX PE3yIbTaTOB OCBOCHUS 00pa30BaTEIbHON IPOrPaMMbl OCHOBHOTO 00ILEro 00pa3oBaHusI:

JUYHOCMHblE!

1)

2)
3)

4)
5)
6)
7)

8)
9)

Cc(OPMUPOBAHHOCTH OTBETCTBEHHOI'O OTHOLICHUS K YYEHUIO, TOTOBHOCTb U CHOCOOHOCTH O0YYAIOUIMXCSI K CAMOPA3BUTUIO U CaMOOOPa30BAHUIO HA
OCHOBE MOTHBAIlMM K OOYYEHHIO M IIO3HAHUIO, BBIOOPY JaibHeimiero oOpa3oBaHuss Ha 0a3e OPUEHTHUPOBKM B Mupe mnpodeccuil u
npodeCCHOHATIBHBIX TMPEANOYTCHUH, OCO3HAHHOMY IIOCTPOCHHUIO HWHAWBUAYAIBHOM 00pa3oBaTeNbHON TPAeKTOPUU C YYETOM YCTOHYMBBIX
IIO3HABATEJILHBIX HHTEPECOB;

c(OPMHPOBAHHOCTH IEIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTUKH;
c(OPMHPOBAHHOCTh KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHUHM U COTPYJHHYECTBE CO CBEPCTHHKAMH, CTapIIMMU M MIAAIIUMHU B
00pa30BaTEIbHON, OOIECTBEHHO MOJIE3HOM, y4eOHO-HCCIIeI0BATENbCKOM, TBOPYECKOHN U APYTrUX BUAAX JIEATEIbHOCTH;

YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraThb CBOM MBICJIIM B YCTHOM M NHUCBMEHHOW pE€YM, MOHMMATh CMBICI IIOCTABICHHOW 3a]la4yM, BBICTpAaUBaTh
apryMEeHTalLHIO, IPUBOJUTE IPUMEPHI U KOHTPIIPUMEDHI;

IIPEJCTaBICHUE O MaTeMaTU4YeCKOM Hayke Kak cdepe ueloBeYeCKOM AEATeNbHOCTH, 00 3Tamax e€ pa3BUTHA, O €€ 3HAYMMOCTH ISl Pa3BUTHUS
LBWIN3ALUHY;

KPUTUYHOCTb MBIIUICHUS, YMEHHE PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIE BBICKAa3bIBAHUS, OTINYATh TUIIOTE3Y OT (haKTa;

KpPEaTUBHOCTb MBIIIJIEHHSI, UHULMATHBA, HAXOJYMBOCTh, AKTUBHOCTD IIPH PELICHUHU alredpandeckux 3aj1ad;

YMEHHUE KOHTPOJIMPOBATh MPOLIECC U Pe3ysIbTaT yueOHOH MaTeMaTUYECKON AeATeIbHOCTH;

CIOCOOHOCTH K IMOLIMOHAIILHOMY BOCIIPUSTUIO MaTEMaTHUECKUX OOBEKTOB, 3a/1a4, PEIIEHUH, paCCyKACHHM.

MemanpedMemele:

1)
2)
3)
4)
5)
6)

7)

8)

YMEHHE CaMOCTOSITEIbHO IUIAHUPOBATh aJbTEPHATHBHBIC MYTH TOCTHOXKCHHS II€Jei, OCO3HAHHO BBIOMpaTh HambOojee 3((PEKTHUBHBIE CHOCOOBI
pelieHus yueOHbBIX U MMO3HABATENbHBIX 33/1a4;

YMEHHE OCYIIECTBIATh KOHTPOJIb MO Pe3yibTaTy M MO CIocoOy ACHCTBUS HAa YPOBHE MPOW3BOJIBHOTO BHUMAHUS M BHOCHTH HEOOXOIUMBIE
KOPPEKTHUBHI;

YMEHHE aJICKBaTHO OIICHWBATh MPABHILHOCTh WJIM ONMOOYHOCTH BBHITIOMHEHHS y4eOHOH 3amaun, e€ OOBEeKTHBHYIO TPYJHOCTh M COOCTBEHHBIC
BO3MOXXHOCTH €€ PelleHUs;

OCO3HAaHHOE BIIAJIEHUE JIOTUYECKUMU JEHCTBUSIMH OIPEACIICHUs MOHATUN, 000OIIEeHMs, YCTAaHOBJICHHUS aHAJIOTHH, KiIacCH(pUKAIMA HAa OCHOBE
CaMOCTOSITENILHOTO BBIOOpa OCHOBAHUH M KPUTEPHEB, YCTAHOBIICHHS POJIOBUIOBBIX CBSI3EH;

yMEHHE YCTaHaBJIMBATh MPUIMHHO-CICJICTBEHHBIE CBS3U; CTPOUTH JIOTUUECKOE pacCyXIeHHe, JAellaTb YMO3aKII4YeHHEe (MHIYKTHBHOE,
JETYKTUBHOE U 110 aHAJIOTHUH ) U BBIBOJIBI;

yMEHHE CO37aBaTh, MPUMEHAThH M TPEoOpPa30OBHIBATh 3HAKOBO-CUMBOJIMYECKHE CPEJCTBA, MOJETHM M CXEMBI ISl peIIeHUs Y4eOHBIX |
MO3HABATENbHBIX 33]1aY;

yYMEHHE OPTaHU30BBIBATh YU€OHOE COTPYAHUYECTBO M COBMECTHYIO JIEATEILHOCTh C YUUTENIEM U CBEPCTHUKAMU: OTIPEICIISITh IIEH, PACIIPECIICHHE
GYHKIMHI ¥ posieil y4aCTHUKOB, B3aUMOJICHCTBUE U 00IIMeE CIOCOOBI pabOThl; yMEHHE padoTaTh B TPYIIE: HAXOIUTH 00IIee pelieHne U pa3pemiaTh
KOH()JIUKTBI HA OCHOBE COTJIACOBAHUS MO3HIMN M y4€Ta MHTEPECOB; CIyIIaTh MapTHEPA; HOpPMyITUpOBaTh, apryMEHTHPOBATh U OTCTaWBaTh CBOE
MHEHHUE;

chOPMHUPOBAHHOCTh W pa3BUTHE Yy4eOHOW U OOIIE-TIOIH30BATEIHCKOM KOMIIETEHTHOCTH B O0JAaCTH HCIOJIb30BaHUS HH(POPMAIIMOHHO-



KOMMYHUKAIMOHHBIX TexHojorui (MKT-komneTrenTHOCTH);
9) mepBOHAYaIbHBIEC IPEJICTABICHHS 00 UACIX U O METOJJaX MAaTEMAaTHKHU KaK 00 YHHUBEPCATbHOM SI3bIKE HAYKH U TEXHUKH, O CPEICTBE MOACTHPOBAHUS
SBJICHUU U MIPOIIECCOB;

10) ymeHME BUIECTh MATEMAaTHUECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHON CUTYalluX B APYTUX AUCHHUILIMHAX, B OKPY)KAIOLICH KU3HU;

11) yMeHHE HAXOAWUTh B PA3IUYHBIX HCTOYHHMKAX HH(POpPMAIUIO, HEOOXOIUMYIO Ul PELICHUS MaTeMaTHYeCKUX MpoOjeM, U IMPEACTaBisaTh €€ B
MOHSITHON (hopMe; IPUHUMATh PEIICHUE B YCIOBUSAX HETIOJHON M U30BITOYHON, TOUHOU U BEPOSTHOCTHON HH(OPMAIIHH;

12) ymeHHe TOHUMAaTh W HCIIOJIb30BaTh MAaT€MaTHYEeCKHE CpPEICTBA HArJAJHOCTA (PUCYHKH, YEpPTEXKH, CXeMbl M JAp.) MM WIUIIOCTpAalluH,
MHTEPIIPETALUU, aPIYMEHTALlUH;

13) ymMeHUE BBABUTaTh THIIOTE3bI IPU PEHICHUH Y4eOHBIX 3a7]a4 U TOHUMAaTh HEOOXOAUMOCTh UX ITPOBEPKU;

14) ymeHHEe IPUMEHSITh UHIYKTUBHBIC U JIETyKTUBHBIE CIIOCOOBI pacCyKIEHUI, BUJIETh Pa3IMYHbIC CTPATETUN PEIICHUS 3a/1a4;

15) NOHMMAaHKE CYIIHOCTH aJrOPUTMUYECKHUX IIPEANMCAHUI U YMEHHE IEHCTBOBATH B COOTBETCTBHUH C IPEUIOKEHHBIM AJITOPUTMOM;

16) yMEHHE CaMOCTOSITEIbHO CTABUTH LIEJIH, BHIOMPATh M CO3/1aBaTh AJITOPUTMBI JUI PEIICHUS] yYeOHBIX MaTeMaTHUYECKUX TIPOoOIIeM;

17) ymeHune I1aHupOBaTh U OCYILECTBIIATH IE€ATEIBHOCTD, HAIIPABJICHHYIO HA PEIICHUE 3a/1a4 UCCIIEN0BATEIBCKOr0 XapakTepa.
npeomemmole.

1) ymenwue paboTaTh C MAaTEMaTHYECKUM TEKCTOM (CTPYKTYPUPOBAHHUE, H3BJICUCHNE HEOOXOIUMON MHPOPMAIIMH ), TOYHO U TPAMOTHO BBIPAKaTh CBOU
MBICJI B YCTHOM U TUCBMEHHOM pe4H, IPUMEHSA MAaTEMaTUYECKYI0 TEPMHUHOJOTHUIO U CUMBOJIMKY, UCIIOJIb30BATh PA3IMYHbIC SI3bIKU MAaTEMaTUKH
(clIOBeCHBIN, CHMBOJIMYECKHN, TpaQUUeCKuii), 00OCHOBBIBATh CYXKACHUS, IIPOBOIUTH KJIACCH(PHUKALINIO, JOKA3bIBATh MAaTEMAaTHUECKUE YTBEPHK/IC-
HUS,

2) BiazeHue 0a30BBIM MOHATHIHBIM almapaTOM: UMETh IPEICTaBICHHUE O YUCIIE, BIaJIEHUE CUMBOJBHBIM S3BIKOM alreOpbl, 3HAHUE 3JIE€MEHTAPHBIX
(GYHKIIMOHATBHBIX 3aBHCUMOCTEH, UMETh MPEACTAaBICHHE O CTATUCTHUYECKHX 3aKOHOMEPHOCTSX B PEeaJbHOM MHUPE M O Pa3jIHUYHBIX CIOCO0aX HX
U3y4eHHUs, 00 0COOEHHOCTSAX BHIBOJOB U IPOTHO30B, HOCAILINX BEPOSITHOCTHBIN XapakKTep;

3) yMeHHE BBINONHATH anredpanyeckrue mpeoodpa3oBaHus PAllMOHATBHBIX BBIPAKECHHM, TPUMEHITh UX JJIS PEIICHUs y4eOHBIX MaTeMaTHYECKUX 3a/1a4
¥ 3aj1a4, BO3HUKAIOLIUX B CMEXHBIX Y4EOHBIX IIpeaIMeTax;

4) yMeHHue MOJIb30BaThCs MAaTeMaTHYeCKUMH (HOPMYyJIaMU U CaMOCTOSITETFHO COCTABIATH (POPMYIBI 3aBUCUMOCTEN MEXAY BEIMYMHAMH Ha OCHOBE
0000111eH!S YaCTHBIX CIIy4aeB U HKCIEPUMEHTA;

5) yMeHHWe pemarh JMHEHHbIE M KBAJpAaTHbIE YPaBHEHHUS M HEPABEHCTBA, a TAKXKE MPUBOAMMBIE K HUM YpPAaBHEHUsS, HEPABEHCTBA, CHUCTEMBI;
MPUMEHSTH TpaduyecKue MpeiCTaBiIeHHs 1 PEelIeHUs U CCIe0BaHUs YpaBHEHHH, HEPAaBEHCTB, CUCTEM; MPUMEHSTh MMOTy4€HHbIE YMEHUS IS
pelIeHus 3aa4 U3 MaTEMaTUKH, CMEXKHBIX MPEIMETOB, TPAKTUKH;

6) oBlameHne CUCTeMOM ()YHKITMOHABHBIX MOHITHH, PYHKIIMOHATBHBIM SI36IKOM U CUMBOJIMKOM, YMEHUE CTPOUTH TpaduKu QyHKIIUNA, OMTUCHIBATH UX
CBOICTBa, WMCHOIB30BaTh (PYHKIHMOHATHHO-TpaUYeCKUe TMPEACTABICHUS ISl ONMHCAHWMS W aHallu3a MaTeMaTHYeCKUX 3a/ad U pPeaTbHBIX
3aBUCHUMOCTEH;

7) OBIaJieHWE OCHOBHBIMH CIOCOOAMH TMPEACTABICHUS M aHAIN3a CTATHUCTUYECKUX TaHHBIX; YMEHHUE pellaTh 3a/ladyd Ha HaXOXKICHHE YacTOThl U
BEPOSATHOCTH CIyYalHBIX COOBITHIA;

8) yMeHHe NPUMEHATh U3YYECHHBIE MOHATHUSA, PE3YIAbTATHl U METOABI IIPU PELICHUM 3aJay U3 Pa3jMYHbIX pa3/eiioB Kypca, B TOM YHCIE 3a7ad, HE
CBOJSIIIMXCS K HENOCPEICTBEHHOMY IIPUMEHEHUIO U3BECTHBIX aJITOPUTMOB.
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CemenoB, A.C. Tpenanun, U.B. fAmenko, [I.U. 3axapos; nox pen. U.B. Smenko; MockoBckuil LleHTp HenmpepbIBHOIO MaTEMaTHYECKOTO
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9. statgrad.mioo.ru Juacnocmuueckue u mpenuposoutwvle pabomot ¢ popmame I'HA no mamepuanam MHOO Cmaml pao.

KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHME 110 AJITEBPE 9 KJTACC
Ne Tema ypoka Koun- Conep:xanue 00pa3oBaTeJbHOM JlaTta npoBenenust
YPOK 4eCTBO NAeATeJbHOCTH Mo MJIaHy no gakry
a 4acoB
1 2 3 4 5) 6
Oyukuus. O6nacT onpeaeneHus 1 00J1acTh 3HAYCHUS 1 YMeTh HaxoguTh IO 3HAUEHUIO apryMeHTa
1| dbynknun 3HaueHUe (QYHKIUH U  HA00OpOT, YMETh
Oyuknus. O6nacT onpeaeneHus U 00J1acTh 3HAYCHUS 1 HaXOAWTh OO0JAacTh OMNpEeNeHus H 001acThb
2 | ynknun 3Ha4YeHHs (DYHKIIMU; yMETh CTPOUTH Oosee
Oynknusa. O6nacTs onpeaeneHus 1 00J1acTh 3HAYCHUS 1 CIOXHBIE TpaduKu QYHKITUH.
3 | byaxm
4 | CoiicTBO (pyHKIIMHU 1 YMers ONpPENEIATh HYJIH ¢GbyHKIUY,
5 | CBolicTBO (DyHKIUH 1 IPOMEXKYTKH BO3PACTaHUS U YObIBAHMSL.
1 YMmeTh HaXOJIUTh KOpHU KBaJPaTHOTO
6 | KBagpaTHBIX TpexuJieH U ero KOpHH TpeX4JIeHa.
7 | Pa3noxxeHne KBaipaTHOTO TPEX4I€HAa HA MHOXKUTEIH 1 YMetb HaXOJIUTh KOpHU KBaIPaTHOTO
8 | Pa3noxeHune KBaApaTHOTO TpeXWIeHA HA MHOXHUTEIU 1 TpeX4JIeHa; YMETh PacKIablBaTh HA MHOXKHUTEIN
9 | PaznoxeHne KBapaTHOTO TPEXWIeHa HA MHOKUATEIN 1 KBAJIPATHBINA TPEXWIEH.
1 YMeHHne KOHTPOJIUPOBATh MPOLECC U pe3yibTaT
10 | KonTpompHas pabota Nel yueOHOI MaTeMaTHYeCKOH 1eITeIbHOCTH.
1 YMeTh cTpouth rpaduk (GyHKIHH y = ax’ |
11 | dynkuusa y = ax?, ee rpaduk 1 cBONCTBA MIPaBWJIbHO YUTATh rpaduK.
1 YMmeTs crpouth rpaduk (QYHKIHH, UCTIOIB3YS
12 | I'paduku Gyukimu Y =ax?+nu y = a(x-m)3? npeoOpazoBaHus TpadUKOB.
13 | Hoctpoenue rpaduka KBaapaTHIHON QYHKIUU 1 3HaTh ~ AITOPUTM  TIOCTpOECHUs  rpaduka
14 | ITocTpoenue rpaduka KBaApaTUIHON (YHKIIUN 1 KBaIpaTUYHON QYHKIIHMH.




15 | [TocTpoenue rpaduka KBaApaTUIHON HYHKIIUH 1 YMeTh  HaxoIWUTh  KOOPJWHATHI  BEPIIUHBI
16 | [loctpoenue rpaduka KBaapaTHIHON QYHKIUN 1 napaboJIbl.
3HaTh CBOMCTBA (YHKIIUH C YETHBIM U
1 HEUYETHBIM MOKa3aTelIeM. Y METh
peoOpa3oBbIBaTh TpaduKkn y = x> Uy = x3 n

17 | dyakuus y = x” rpadguku ¢ HanboJiee BBHICOKUMHU CTEIICHSIMH.
18 | Kopens N-oii crenenn 1 3HaTh TaONIHUILy CTETICHEH.

1 YMeTh BBIUHCIIATH 3HAYEHUS HEKOTOPBIX KOPHEHN
19 | Kopensb n-oii crenenu N-oil CTeneHu, yMeTb NPUMEHSITh CBOMCTBA
20 | Kopenb n-oii crenenn 1 KOpHA N-il  CTemeHW T1pH  BBINOJIHEHUH
21 KopeH[, N-0H CTEIleHU 1 BEIYHCJICHUHN U Hpeo6pa3033HHI71

1 YMeHHne KOHTPOJIHMPOBAThH MPOIECC M PE3YNIbTaT
22 | KonrponbHas paborta No2 yueOHOM MaTeMaTHYeCKOH 1edaTeIbHOCTH.
23 | IToBTOpEHUE 1
24 | TToBTOpeHME 1
25 | llenoe ypaBHEHHE U €r0 KOPHU 1 YMeTh ompenensiTs CTENeHb ypaBHEHUS; YMETb
26 | Ilenoe ypaBHEHUE U €T0 KOPHH 1 pemaTh ypaBHEHHS TpEThel W Ooiiee CTEneHew,

1 UCTIONB3YSl  pa3joXeHHWe Ha  MHOXKHUTENH,
27 | llenoe ypaBHEHHE U €r0 KOPHH rpaguyecKuii crocooO.
28 | JIpoOHbIe pallnOHATIbHBIC YPABHEHMSI 1 3HaTh U YMETb pelIaTh IpOOHbIE pPallMOHATIbHbIE
29 | JIpoOHBIC parioHaIbHBIC YPaBHEHUS 1 ypaBHEHHs, Haxols OOmUH  3HaMeHaTelhb
30 | IpobOHble parmoHanbHbIe ypaBHEHUS 1 npobei, BXOASAIMIUX B ypaBHEHUE, U YMHOXas
31 | IpoOHbIe parmoHATBLHBIC YPAaBHEHUS 1 00€e yacTu ypaBHEHHs Ha OOIINI 3HAMEHATEITb.

1 YMeHue KOHTPOJIUPOBATh MPOILIECC M Pe3yabTaT
32 | KontponbHas pabota Ne3 y4eOHOI MaTeMaTH4YeCKOH e TeTLbHOCTH.

Pemenne HepaBEeHCTB BTOPOM CTENEHU C OJHOMN 1 3HaTh ¥ TIOHMMAaTh  aJTOPUTM  pEIICHUS
33 | mepemeHHOM HEPaBEHCTB.
Pemenne HepaBeHCTB BTOPO CTENEHU C OJHOM 1 VYMeTp NOpaBUIBHO HAWTU OTBET B  BUJIE

34 | nepemeHHOM YHICIIOBOTO MPOMEKYTKA.
35 | Pemennie HepaBEHCTB METOJJOM HHTEPBAJIOB 1 3HATh AITOPUTM PEHICHUS HEPABEHCTB METOOM
36 | Pemmenrie HepaBEeHCTB METOOM UHTEPBAJIOB 1 HUHTEPBAJIOB.

1 YMeTp pemarb HEPaBEHCTBA, WUCIOIB3YS METO
37 | Perenrie HepaBEeHCTB METOJOM UHTEPBAJIOB WHTEPBAJIOB.

1 YMeHHne KOHTPOJIHMPOBAThH MPOIECC M PE3YIbTaT
38 | KonTponpHas pabora Nod y4e0OHOM MaTEeMaTHYECKOH eATeIhHOCTH.




3HaTh ONpeNeNeHHe pEeUIeHHs YpaBHEHUS C

1 JIBYMslI TIEPEMEHHBIMH; ONpeAeiieHne TIpaduka
39 | YpaBHeHue ¢ 1ByMs IEPEMEHHBIMH U €T0 rpaduk YpaBHEHUS C ABYMS [IE€PEMEHHbBIMHU.
YMeTh CTpouTh TpaduKd ypaBHEHUH C ABYMS
40 | YpaBHeHUE C IBYMsI IEPEMEHHBIMU U €ro rpaduk 1 HEPEMEHHBIMHU.
3HaTh BUJIBI TPA(QHUKOB U YMETh UX CTPOUTh.
. . 1 VYMeThr  omnpenensitb  KOJWYECTBO  PEIICHUMH
41 | I'paduueckuii criocod peneHns CUCTEM YpaBHEHUH )
CHCTEMBI 1O TpaduKy; YMETh PElIaTh CHCTEMBI
. . 1 rpaguvecKu.
42 | I'paduueckuii criocod penieHns CUCTEM YpaBHEHUH
43 | Pemenue cucreM ypaBHEHUI BTOPOW CTEHEHH 1 3HaTh QJITOPUTM PELICHHS CHUCTEM BTOPOM
44 | Pemenue cucreM ypaBHEHUIN BTOPOW CTENEHH 1 CTEIECHHU.
YMeTp UuX pemiath, HUCHONB3YS H3BECTHBIE
1 crocoObl  (croco® TMOJCTAaHOBKM U CIOCO0
45 | Pemenue cucreM ypaBHEHUIN BTOPOW CTENEHH CIIOKCHHS).
Pemenue 3a1a4 ¢ moMoIIBI0 CUCTEM YPaBHEHHM BTOPOI 1 YMeTh COCTaBJISTh MPUYMHHO-CIIEACTBEHHBIE
46 | creneHn CBSI3U MEXKIy JTaHHBIMH B 33/1a4€ M COCTABIICHUH
Pewienue 3a1a4u ¢ nOMOIIBIO CUCTEM YPAaBHEHHI BTOPOI 1 ypaBHEHUHM, UCHONB3ys  (QOPMYJIbI,  yMETh
47 | crenenn peliaTh ypaBHEHUs Pa3InYHbIMUA CIIOCOOAMH.
Pemenue 3aga4 ¢ mOMOIIBIO CUCTEM YPaBHEHHU BTOPOM 1
48 | crenenn
49 | HepaBeHncTBa ¢ 1ByMs IepeMEHHBIMU 1 3HaTh ONpeeNeHUE pEIIeHUs HEPaBeHCTB C
50 | HepaBeHcTBa ¢ IByMsI TepeMEHHBIMHU 1 TIBYMSI TIEpEMEHHBIMH.
51 | CucteMbl HEpaBEHCTB C IBYMsI IEpEMEHHBIMU 1 3HaTh U yMETh pelIaTh CUCTEMbl HEPABEHCTBA C
52 | CucteMbl HEPaBEHCTB C ABYMS IIEPEMEHHBIMU 1 JIBYMS TIEPEMEHHBIMH.
53 | CucteMbl HEpPaBEHCTB C ABYMS IIEPEMEHHBIMU 1
54 | CucteMbl HEPAaBEHCTB C ABYMS IEPEMEHHBIMU 1
1 YMeHne KOHTPOJIHMPOBAThH MPOIECC M PE3yNbTaT
55 | Kontponbnas pabota No5 yueOHOI MaTeMaTHYECKON JAeITeITbHOCTH.
56 | IloBTOpenue 1
57 | TloBropenue 1
[TpuBOIUTE IPUMEPHI TTOCTIEA0BATETHHOCTEH.
1 YMeTh onpenensiTh WieH MOCIeI0BaTeIbHOCTH
58 | IlocienoBaTenbHOCTh 1o opmyie.
59 | Onpenenenue apudmerndeckoit mporpeccun. opmyna 1 YMeTh OmnpeAensaTh BHJI MPOTPecCHH 1o e




N-To 4wieHast apuMETHIECKON POTPECCHH

OTIpEICIICHUIO.

Onpenenenue apupmernyeckort mporpeccu. Popmyna 1 3HaTh W TPUMEHATh TNPU PELICHUH 3a/1ad
60 | n-ro wieHas apupMEeTHIECKOU MPOTPECCUU yKa3zaHHYIO GOpMYyITy.

Onpenenenne apudmernueckoit mporpeccun. Gopmyna 1

N-ro ujeHast apupMeTHIECKON TPOrPeccuu
61

®opmysa CyMMBI IEPBBIX N YWIEHOB apu(PMETUUECKOM 1 YMeTp HaxoIuTh CyMMy apu(MeTHYecKoil
62 | mporpeccun nporpeccuu 1o Gpopmyiie.

®opmya CyMMBbI IEPBBIX N YWIEHOB apu(PMETUUECKOM 1
63 | mporpeccun

®dopmyna CyMMBI IEPBBIX N YICHOB apuPMETUUECKOM 1
64 | nporpeccun

1 YMeHHne KOHTPOJIHMPOBAThH MPOIECC M PE3YNIbTaT

65 | KorrponpHas paborta Ne6 yueOHOI MaTeMaTHYeCKOH 1eAaTeIbHOCTH.

Ornpenenienne reoMeTpuueckou rmporpeccuu. @opmyia 1 3HaTh onpeereHue r€OMETPUUYECKON
66 | N-ro ueHas TeOMETPUUYECKON Mporpeccuu IPOTrPECCHH.

Onpenenenue reomeTpuyeckoil nporpeccun. @opmyna 1 YMmers pacro3HaBaTh F€OMETPUYECKYIO
67 | N-ro uneHas TeOMETPUUYECKON Mporpeccuu POTPECCHIO.

Ornpezenenne reoMmeTpuueckoi mporpeccuu. @opmyia 1 3HaTh NaHHYI0 (OPMYIY U YMETh HCIOIh30BaTh
68 | N-ro uyeHast reOMETPUYECKO porpeccuu ee MpH peleHUH 3ajiau.

dopmyiia CyMMBI IEPBBIX N YWIEHOB T€OMETPHYECKOM 1 3HaTh " YMETh HaXO/IUTh CyMMy
69 | mporpeccun reOMEeTPUUECKON Iporpeccuu no Gpopmyie.

®opmylia CyMMBbI IEPBBIX N YJIEHOB F€OMETPUUYECKOMN 1
70 | mporpeccun

®dopmyiia CyMMBbI IEPBBIX N YWIEHOB F€OMETPHUUECKOM 1
71 | nporpeccuun

1 YMeHHue KOHTPOJIMPOBaTh MPOLECC U PE3yNbTaT

72 | KonTtponbHas paboTta Ne7 yueOHOW MaTeMaTHYeCKOH 1eITeIbHOCTH.
73 | TloBTOpEHHE 1
74 | TIoBTOpEHUE 1
75 | IloBTOpEHUE 1
76 | ITpumepsl KOMOWHATOPHBIX 33134 1 OpueHTHpOoBaThC B KOMOMHATOPHKE.
77 | Ilpumepsl KOMOMHATOPHBIX 33134 1 YMeTb CTPOUTD AEPEBO BO3MOKHBIX BAPHAHTOB.
78 | IlepecTaHOBKH 1 3HaTh U yMETh IOJIb30BaThCs (OpMyIaMu JUIs
79 | IlepecTaHOBKH 1 pelIeHrs KOMOMHATOPHBIX 3a/1ad.
80 | Pazmemenus 1




81 | Pasmermenus 1
82 | Coueranus 1
83 | Coueranus 1
84 | Coueranus 1
85 | OTHOCHTENBbHAS YaCTOTa CIYYaliHOTO COOBITHS 1 OmnpenensaTh  KOJUYECTBO  PAaBHOBO3MOXKHBIX
86 | OTHOCHTENBbHAS YaCTOTa CIYYaliHOTO COOBITHS 1 MCXO0/I0B HEKOTOPOT'O MCTIBITAHUSI.
1 3HaTh KJIACCHYECKOE OIPEJICIICHUE BEPOSITHOCTH
3HaTh (OPMYITY BBIYHCICHUS BEPOSATHOCTH B
CJIydae MCXO0a MPOTHBOIIOIOKHBIX COOBITHH.
87 | BeposITHOCTD PaBHOBO3MOYKHBIX COOBITHIA
1 YMeHHe KOHTPOJIMPOBAThH MPOIECC M PE3YJIbTaT
88 | KonTponbHas padborta No§ y4e0OHOM MaTeMaTHYECKOH JIeITeITLHOCTH.
89 | IloBTopenue 1 3HaTh aNTOPUTM MOCTPOEHUS rpaduka GyHKIHH.
90 | [ToBTOpEHME 1 YMeTh cTpouTh rpaduku QyHKIHUH.
91 | IloBTOpCHME 1 YMerp 1o TpaduKy oOmpenensTb CBOMCTBa
92 | IToBTOpEHME 1 GbyHKIUY.
93 | [ToBTOpEHUE 1 VYMeTh pemiatb ypaBHEHUS TPEThEU U YETBEPTOM
94 | TToBTOpEHHE 1 CTCTICHU C OJIHUM HEU3BECTHBIM C MOMOIIBIO
95 | IoBTOpeHHe 1 pa3NoKEeHUsT Ha MHOXHTEIM W  BBEICHUS
96 | TMosTopenne 1 BCIIOMOTaTeIIbHOM MePEeMEHHOM.
97 | Tlosropenue 1 YMerp  pemaTh ~ HEPaBEHCTBA  METOAOM
98 | IToBTOpeHHME 1 MHTCPBAJIOB. 5
99 | TlosTopente 1 YMeTh penath CHCTEMBI ypaBHEHUH. }
100 | TloBTopente 1 YMeTh pemath 3a/1a4u ¢ MOMOIIBI0 YPaBHEHUH.
101 | TlosTopenue 1 YMeThb pemaTh 331a4H ¢ TIOMOIIBI0 COCTaBIICHUS
1 CUCTEM.
3Hath (HOpMYIBI N-TO YWieHA ¥ CYMMBI N YJIEHOB
apudMeTHIeCKOn 51 reOMETPUYECKOI
Mporpeccuii M yMeTh WX MNPUMEHATh MPHU
102 | TToBTOpeHue pelIeHnH 3a1a4.




KAJIEHJIAPHO-TEMATHUYECKOE IINTAHUPOBAHMUE 110 AJITEBPE 9 KJIACC
nasa Ucaea bornana, Haxoasinerocsi HA MHAMBUIYAJIbHOM 00YUYeHHH.

Ne Tema ypoka Koun- Conep:xanue 00pa3oBaTeJbHOM JlaTta npoBenenust
YPOK YecTBO NAeATeJbHOCTH Mo MJIAHY no gakry
a 4acoB
1 2 3 4 5 6
YMeTp HaxoAWTh TO 3HAYCHUIO apryMeHTa
1 3HayeHWe (QYHKUMU U  HA00OpOT, YyMETh
1 | ®ynkaus. Obnacte onpeneneHus U 00JacTh 3HAUCHUS HaxOJUTh OOJACTh OIpeAeNieHuss U 00JacTh
byHKIIUN 3HaYeHus (QyHKIUM; YMeTb CTpPOUTH Ooiee
CJIOKHbIE TpapuKU QYHKIUH.
2. | CBoiicTBO pyHKIINHU 1 Ymers ONPENEIATh HyJIN byHKIUY,
MPOMEKYTKH BO3pACTaHUsI U yOBIBAaHUSI.
1 YMerb  HaxomuTh ~ KOPHH  KBaJpaTHOTO
3 | KBagpaTHBIX TpexuieH U €ro KOpHH Tpex4JeHa.
YMeTp  HaxomuTh ~ KOPHH  KBaJpaTHOTO
4. | PaznoxeHue KBaJpaTHOTO TpeXwieHa Ha MHOXKHUTEIN 1 TPEX4eHa; YMETh PACKIIAAbIBATh HA MHOKUTEIHU
KBaJ[paTHBIN TPEXUJICH.
1 YMeHHe KOHTPOJIHMPOBAThH MPOLECC M PE3yNbTaT
5 | KontpossHas padota Nel y4eOHON MaTeMaTUYECKON e TEITLHOCTH.
1 VMeTh cTpouth rpadux GyHKIUH Y = ax? |
6 | dynkius y = ax?, ee rpaduK U CBOMCTBA MIPaBUIILHO YUTATH rPaduK.
1 YMmerb cTpouth rpaduk (yHKIMH, HCIIONB3YS
7 | I'paduku yHKImH Y = ax?+ nwu y = a(x-m)3? npeoOpazoBaHus TpadUKoB.




3HaTh  aIrOpUTM  TOCTpoeHus  rpaduka

KBaJIpaTUIHOHN (DYHKITHH.

8 | IlocTpoenue rpadurika KBaApaTUIHON HYHKIIUH 1 VYMETb  HAaXxOIWTh  KOOPIAMHATBHI  BEPIIMHBI
napadoJIbl.
3HaTh CBOMCTBA (YHKIIUH C YETHBIM U
9 | OyskIUS Y = X" HEUYETHBIM MOKa3aTelIeM. Y METh
Kopens n-oii crenenu 1 peoOpasoBEIBaTh TPaGuKH Yy = x> Uy = x> u
rpaduku ¢ Haubosiee BBHICOKUMU CTETICHSIMH.
20 1 3HaTh TAOJIUIlY CTETICHEH.
YMeTh BBIYMCIATH 3HAUCHUSI HEKOTOPBIX KOpHEH
1 N-0oil CTeneHu, yMETb NPHUMEHATh CBONCTBA
KOpHA N-i  CTEeNeHW TIpU  BBIOJHEHUHU
21 BBIYHCIICHUI U TPEe0Opa3oBaHMI
1 YMeHHne KOHTPOJIHMPOBAThH MPOIECC M PE3YNIbTaT
22 | KonrponbHas paborta No2 yueOHOM MaTeMaTHYeCKOH JeITeIbHOCTH.
23 | [ToBTOpEeHME 1
24 | TloBTOpenue 1
25 | Ilenoe ypaBHEHHUE U €r0 KOPHU 1 YMeTh onpenensaTh CTENeHb YpPaBHEHUS; YMETb
26 | Ilenoe ypaBHEHHE U €r0 KOPHH 1 pemaTh ypaBHEHUsI TpEThel U 0oJyiee CTeneHew,
1 UCTOJB3ysd  pa3io)keHWe Ha  MHOXKUTEIH,
27 | Ilenoe ypaBHEHUE U €T0 KOPHH rpaduyeckuii cnocoo.
28 | JIpoOHbIe pallnOHATIbHBIC YPABHEHMSI 1 3HaTh U YMETb pelIaTh IpOOHbIE pallMOHAIbHbIE
29 | IpoOHBIC panlnOHATIBHBIC YPABHEHHSI 1 ypaBHEHHs, Haxols OOmUH  3HaMeHaTelhb
30 | IpoGHble panlMoHaIbHbIE YPAaBHEHUS 1 npoOelt, BXOASIIMX B YpaBHEHUE, M YMHOXKas
31 | IpoOHble parimoHanbHble ypaBHEHUS 1 o0e "yacTu ypaBHEHUS Ha OOIINI 3HAMEHATEIb.
1 YMeHrne KOHTPOJIHMPOBAThH MPOIECC M PE3yNbTaT
32 | KontponbHas pabota Ne3 y4eOHOI MaTeMaTH4eCKOH J1esTeTbHOCTH.
Pemrenne HepaBeHCTB BTOPOM CTENEHU C OJJHOM 1 3HaThb W TOHMMAaThb  AJITOPUTM  PELICHHUS
33 | nepemMeHHOMH HEPABEHCTB.
Pemenne HepaBeHCTB BTOPO CTENEHU C OJJHOM 1 YMeTr mnpaBUIbHO HAWTH OTBET B  BUIE
34 | nepemeHHOM YHCIJIOBOT'O POMEKYTKA.
35 | Pemennie HepaBEeHCTB METOJJOM HHTEPBAJIOB 1 3HaTh AIrOPUTM PELICHUS] HEPABEHCTB METOOM
36 | Pemienrie HepaBeHCTB METOJOM HHTEPBAJIOB 1 HUHTEPBAJIOB.
1 YMeTh pemaTh HEpaBEHCTBA, MCIOIb3Ys METO
37 | PemieHne HEpaBEHCTB METOJOM MHTEPBAJIOB WHTEPBAJIOB.




YMeHue KOHTPOJIUPOBATh MPOLIECC U Pe3yabTaT

38 | KonTponpHas pabora Nod 1 y4e0HOM MaTEeMaTHYECKOH eITeIbHOCTH.
3HaTh oONpeNeNeHHe peUIeHHs YpaBHEHUS C
1 IBYMsI TIEpEMEHHBIMU; ONpeleieHne rpaduka
39 | YpaBHeHne ¢ AByMs MIEPEMEHHBIMH H €ro Tpaduk YpaBHEHUS C ABYMS [IEPEMEHHbBIMHU.
YMeTh CTpouTh TpaduKd ypaBHEHUH C ABYMS
40 | YpaBHeHUE C IBYMsI IEPEMEHHBIMU U €ro rpaduk 1 HEPEMEHHBIMHU.
3HaTh BUJBI TPA(QUKOB U YMETh UX CTPOUTH.
. . 1 VYMeThr  onpenensitb  KOJWYECTBO  PEIICHUH
41 | I'paduueckuii crocod penieHns CUCTEM YpaBHEHUH .
CUCTEMBI TI0 TpaHKy; YMETh pelIaTh CHCTEMBI
42 | I'papuueckuii ciocod pemeHns CUCTEM YpaBHCHUN 1 rpaguiecit.
43 | Pemienue cucteM ypaBHEHHI BTOPOH CTEIICHH 1 3HaTh QITOPUTM PELICHUS CHUCTEM BTOPOM
44 | Pemenue cucrteM ypaBHEHUI BTOPO CTENICHH 1 CTETCHH.
YMeTp WX pemarb, UCHOJb3YyS HW3BECTHBIC
1 crocoObl  (Croco0  MOJCTAaHOBKM U CIIOCO0
45 | Pemmenue cucTeM ypaBHEHHI BTOPOM CTEICHU CJIOXKEHUSA).
Pemenue 3a1a4 ¢ moMoIIbI0 CUCTEM YPaBHEHHM BTOPOI 1 YMeTh COCTaBISATh NPUYUHHO-CIIEACTBEHHBIE
46 | crenenn CBSI3M MEXK]Ty JAHHBIMH B 3a7[a4€ U COCTaBICHHUH
Pemenue 3a1a4 ¢ moMOIIBI0 CUCTEM YPaBHEHHM BTOPOI 1 ypaBHEHUH, HCHOIB3Yys  (QOPMYJBI,  YMETh
47 | creneHun pemiaTh ypaBHEHHS Pa3IMYHBIMU CITIOCOOAMH.
Pemenue 3aga4 ¢ mOMOIIBIO CUCTEM YPaBHEHUM BTOPOU 1
48 | crenenn
49 | HepaBeHncTBa ¢ 1ByMs IepeMEHHBIMU 1 3HaTh OMpeJeNieHne peIIeHUs] HEPaBEHCTB C
50 | HepaBenctBa ¢ AByMsI IEpEMEHHBIMU 1 JBYMsI IIEPEMEHHBIMHU.
51 | CucteMbl HEpaBEHCTB C IBYMsI IEpEMEHHBIMU 1 3HaTh U yMETh pelIaTh CUCTEMbl HEPABEHCTBA C
52 | CucTteMbl HEpaBEHCTB C JIBYMS IEpEMEHHBIMU 1 JBYMsI IEPEMEHHBIMHU.
53 | CucteMbl HEpaBEHCTB C ABYMS IEPEMEHHBIMU 1
54 | CucteMbl HEPAaBEHCTB C ABYMS IEPEMEHHBIMU 1
1 YMeHue KOHTPOJIMPOBATh MPOILIECC U Pe3yabTaT
55 | KontponbHas paborta Ne5 y4eOHOI MaTeMaTH4eCKOH J1esTeTbHOCTH.
56 | IloBTOpenue 1
57 | TloBropenue 1
[TpuBOIUTH IPUMEPHI TOCIEA0BATETHHOCTEH.
58 | TTocnenoBarenbHOCTH 1 YMeTh OnpeesaTh YieH MOCIeA0BaTeIbHOCTH




1o ¢hopmyIie.

Onpenenenne apudmernueckoit mporpeccun. Gopmyna 1 YMeTp omnpenensitb BUI NPOrpecCMd Mo €€
59 | n-ro wienas apuMeTHIECKOI Mporpeccun OTIPEICTICHUIO.

Onpenenenue apupmernyeckort mporpeccu. Popmyna 1 3HaTh W TPUMEHATh TNPU PELICHUH 3a/1ad
60 | n-ro wieHas apuMEeTHIECKOU MPOTPECCUU yKa3aHHYIO GOpMYyITy.

Onpenenenne apudmernueckoit mporpeccun. Gopmyna 1

N-ro ujeHast apupMeTHIECKON TPOrpPeccuu
61

®opmya CyMMBbI IEPBBIX N YWIEHOB apu(PMETUUECKOM 1 YMeTp HaxoIuTh CyMMy apuMeTHYecKoil
62 | mporpeccun porpeccuu 1no ¢popmyie.

®dopmyna CyMMBI IEPBBIX N YICHOB apuPMETUUECKOM 1
63 | mporpeccun

dopmyiia CyMMBI IEPBBIX N WICHOB apu(METHIECKON 1
64 | nmporpeccuu

1 YMeHHne KOHTPOJIHMPOBAThH MPOIECC M PE3YNIbTaT

65 | KorrponbHas paborta Ne6 yueOHOM MaTeMaTHYeCKOH 1eAaTeIbHOCTH.

Ornpenenienne reoMeTpuueckou rnporpeccuu. @opmyia 1 3HaTh onpeerecHue r€OMETPUUYECKON
66 | N-ro useHas TeOMETPUUYECKON Mporpeccuu IPOrPECCHH.

Omnpenenenue reomeTpuyeckoil mporpeccuu. @opmyna 1 YMers pacro3HaBaTh T€OMETPUUYECKYIO
67 | N-ro uieHasi reOMETPUYECKOI porpeccuu IIPOrPECCHIO.

Ornpenenenne reoMmeTpuueckoi mporpeccuu. opmyia 1 3HaTh HaHHYIO (HOPMYIy U YMETh MCIOIh30BaTh
68 | N-ro uieHast reOMETPUYECKOI NMPOrpeccuu ee MpH peleHUH 3ajiau.

dopmyiia CyMMBI IEPBBIX N YWIEHOB T€OMETPHYECKOM 1 3HaTh " YMETh HaXOJIUTh CyMMy
69 | mporpeccun reOMEeTPUUECKON Iporpeccuu no Gpopmyie.

®dopmyiia CyMMBbI IEPBBIX N YWIEHOB F€OMETPHUUECKOM 1
70 | mporpeccun

dopmyiia CyMMBI IEPBBIX N YWIEHOB F€OMETPHUUECKOM 1
71 | nporpeccun

1 YMeHHue KOHTPOJIHMPOBATh MPOLECC M PE3yNbTaT

72 | KonTtponbHas paboTta Ne7 y4yeOHOI MaTeMaTHYeCKOH 1eTeIbHOCTH.
73 | TloBTOpEHHE 1
74 | TIoBTOpEHUE 1
75 | IloBTOpEHUE 1
76 | ITpumepsl KOMOWHATOPHBIX 33134 1 OpueHTHpOoBaThC B KOMOMHATOPHKE.
77 | ITpumepsl KOMOMHATOPHBIX 3a/1a4 1 YMeTb CTpOUTH I€PEBO BOZMOXKHBIX BapUAHTOB.
78 | IlepecTaHOBKH 1 3HaTh U YMETh IOJIb30BaThCsl (HOPMYIaMu IS




79 | IlepecTaHOBKH 1 perieHuss KOMOMHATOPHBIX 3a71a4.
80 | Pa3memenus 1
81 | Pasmermenus 1
82 | Coueranus 1
83 | Coueranus 1
84 | Coueranus 1
85 | OTHOCHTENbHAS YaCTOTa CIYYaliHOTO COOBITUS 1 Onpenensitb  KOJIMYECTBO  PABHOBO3MOXKHBIX
86 | OTHOCHTEIbHAS YACTOTA CIYYalHOTO COOBITHS 1 UCXOJI0B HEKOTOPOTO UCIIBITAHHUS.
1 3HaTh KJIACCHUYECKOE OTIPEICIIEHUE BEPOATHOCTH
3HaTh (OPMYJIY BBIYHCIEHUS BEPOSTHOCTH B
ClIydae MCXO0a MPOTHUBOIIOIOKHBIX COOBITHH.
87 | BepoaTHOCTh paBHOBO3MOIKHBIX COOBITHIA
1 YMeHHne KOHTPOJIHMPOBAThH MPOIECC M PE3YNIbTaT
88 | KonTpoapHas pabora Ne® yueOHOI MaTeMaTHYeCKOHN JeSITeIbHOCTH.
89 | IloBTopenue 1 3HaTh aNTOPUTM MOCTPOEHUS rpaduka GyHKIHH.
90 | [ToBTOpECHME 1 YMeTh cTpouTh rpaduku QyHKIHUH.
91 | IloBTOpeHHE 1 VYMerp 1o TpaduKy ompenensiTh CBOWMCTBa
92 | TToBTOpEeHue 1 (GyHKIMU.
93 | IoBTOpEHHE 1 YMeTh pemiath ypaBHEHUS TPEThEU U YETBEPTON
94 | TloBTOpenue 1 CTENIEHU C OJIHUM HEU3BECTHBIM C MOMOILBIO
95 | TloBTOpeHHe 1 pa3oKeHUsT Ha MHOXHTEIW W BBEACHUS
96 | TosTopenne 1 BCIIOMOTaTEIbHON MePEeMEHHOM.
97 | Tlosropenue 1 YMerp  pemaTh ~ HEPaBEHCTBA  METOAOM
98 | IToBTOpeHHME 1 MHTCPBAJIOB. 5
99 | TlosTopente 1 YMeThb pemarb CUCTEMbI ypaBHEHH. }
100 | TosTopenue 1 YMeTh pemath 3a/1a4M ¢ MOMOIIBI0 YPaBHEHUH.
101 | TlosTopenue 1 YMeThb pemaTh 331a4M ¢ TIOMOIIBIO COCTABIICHUS
1 CHCTEM.
3HaTh GOPMYIIBI N-TO YWieHa U CYMMBI N YICHOB
apudmeTuyecKoit u reoMeTPHUECKON
MPOrpecCHii M yMeTh WX MNPUMEHATh IPH
102 | IToBTOpenue pELICHNN 3aa4.

JIuct KoppeKuu
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