MynnuunanabHoe 010/KeTHOe 001eo0pa3oBaTeibHOe
yupe:xxaenue r.Baagumupa
«Cpennsisi o0meodpazoBaTebHas mWKoJga Ned5»

[MPUHATO YTBEPXIAIO

pellIeHHEM TeJarornyeckoro coBera HupexTop T.A.bpraxoBa
oT « 30 » aprycra 2018r. IIpukas ot « 31 » aBrycra 2018r.
npoTtokon Ne 1 Ne 264/1-0

PABOYASA ITPOI'PAMMA
no AJII'EBPE

YpoBeHb o0pa3oBaHus (KJacc) OCHOBHOE obO1iee oOpazoBanue (7 Kiacc)
KoaunuyectBo yacoB - 102
daMuIus, UMs 1 0TYECTBO MeAarora, pa3padoraBuiero M peajusymoilero yuedHblii Kypc, mpeaMer:

KonroxoBa Cetrinana MuxaiinoBHa (1epBas KBaau(UKaIMOHHAs] KATEropusl)



ropox Brnagumup
2018

HOACHUTEJBHAA 3AIINCKA

Pabouas nmporpamma 1o anredpe 7 Kjlacca COCTaBJI€HA B COOTBETCTBHHU CO CIEAYIOIIMMHA HOPMATHBHO-TIPABOBBIMH JOKYMEHTAMHU:
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denepanbHbIi TOCYAapCTBEHHBIM CTaHIapT OCHOBHOI'O 00Iero o0pa3oBaHus, YTBEpPKJIEH MPUKa3oM MUHUCTEPCTBAa 00pa30BaHUs U HAyKH
Poccuiickoit @eneparuu ot 17.12.2010 r. Ne 1897 ¢ nuzmenenusimu ot 31.12.2015 r.

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

[TpumepHO# TpOrpaMMBI, CO3aHHOW HAa OCHOBE (heAepalbHOTO KOMIIOHEHTa TOCY/IapCTBEHHOTO 00pa3oBareinbHOTO cTaHmgapra. CTaHmapT
OCHOBHOT0 00111eT0 006pa3zoBaHus o Matematuke. //Bectauk o6pazoBanus Poccuu. 2004. Nel2 ¢.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 o6meoOpaszoB. yupexaenuit / H.I'. Munmiok. — M.:
[Ipocsemenne, 2011-2017 1.

VYueOusriit mman MBOY COII Ne 45 na 2018-2019 y4eOHblii roa.

Hannas pabouasi mporpamma TpeaHa3zHadeHa st paboTel 1Mo yueOHuky MakaperaeBa FO. H. Anrebpa: 9 k. / FO. H. Makaperues, H. T.
Muniok, K. Y. HemkoB u n1p. — M.: Ilpocsenienue, 2014-2018.

Orot yuebHuK BXxomuT B DenepanpHblii nepeuenp yaeOHuKoB 2018 — 2019 yueOHOTO TO/Ma, peKOMeH10BaH MUHUCTEPCTBOM 00pa30BaHUS U
Hayku Poccuiickoii @eneparuu, cooTBeTcTBYeT DeepanbHOMY TOCYAapCTBEHHOMY 00pa30oBaTeIbHOMY CTaHIapTy OCHOBHOI'O O0IIEro o0pa3oBaHusl.

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

[IpakTrueckas 3HAUMMOCTb ILIKOJBHOIO Kypca airedpel 00ycCiOBleHAa TeM, 4TO €€ OOBEKTOM SBJISIOTCS KOJIMYECTBEHHBbIE OTHOIICHHUS
JIEeWCTBUTENFHOIO MHUpa. MaremaTuyeckas MOATOTOBKAa HEOOXoauWMa Jjsl MOHMMaHMs IMPHUHLUIOB YCTPOWCTBA M MCIIOJIB30BAHUS COBPEMEHHOM
TEXHUKH, BOCTIPUATHS HAYYHBIX M TEXHUYECKUX MOHATHH U uaeil. MateMaTuka sBIsSeTCs I3bIKOM HayKH U TeXHUKHU. C €€ MoMOLIbI0 MOAECTUPYIOTCS U
M3Y4alOTCsl SIBJIIEHUS U TIPOLIECCHI, IPOUCXOISAIIUE B IPUPOJIE.



Anrebpa sSBISETCS OJHUM M3 OMOPHBIX MPEAMETOB OCHOBHOM IIKOJIBI: OHA 00ECIeunBaeT W3ydeHUE IPYruxX NUCIMIUIMH. B mepByro odepens
3TO OTHOCHUTCS K MpEJIMETaM €CTECTBEHHO-HAyYHOI'O IIMKJAa, B YaCTHOCTH K (u3uke. Pa3BUTHE JOTMYECKOrO MBIIUICHUS YYalluXcs P O0yYCHUHU
anredpe CrocoOCTBYET YCBOSHHUIO MPEIMETOB I'yMaHUTAapHOro Iukia. [IpakTudeckue yMEHUs M HaBBIKH alre0panveckoro xapakTepa HeoOXOaUMbI
JUISL TPYIOBOM U TPOQ)€CCHOHAIBHOM TTOATOTOBKHU IITKOJIBHUKOB.

PazButre y yuaniuxcs npaBWIbHBIX IIPEACTABICHUH O CYIIIHOCTH W MTPOMCXOXKACHUH aJIreOpandecKrX adCTpaKIUid, COOTHOIIIEHUH PEaJIbHOTO U
HJICaIbHOT0, XapaKTepe OTPaKCHUS MAaTeMAaTHYCCKON HAyKOMH SIBJICHHUH W NPOIECCOB PEaJbHOTO MHpa, MECTE alreOpbl B CHCTEME HAyK U POJIH
MaTeMaTUYeCKOro MOJCIMPOBAHUS B HAyYHOM IO3HAHWU U B MPAKTHKE CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MHUPOBO33PCHHS YUAIIUXCS H
Ka4yeCTB MBIIUICHHS, HCOOXOIUMBIX JIJIS aJanTalliid B COBPEMECHHOM MH(POPMAIIMOHHOM OOIIECTBE.

TpeOyst OT yJammxcss yMCTBEHHBIX M BOJIEBBIX YCHJIMMA, KOHIICHTPAIIMK BHUMAHUS, aKTUBHOCTH Pa3BUTOTO BOOOPaKEHMs, aareOpa pa3BUBaAET
HPaBCTBEHHBIC YEPThl JIMYHOCTH (HACTOMYMBOCTH, LEICYCTPEMIEHHOCTh, TBOPYECKYH) AaKTUBHOCTb, CAaMOCTOSITEIBHOCTh, OTBETCTBEHHOCTb,
TPYIOIO0UE, TUCIUTUTMHY ¥ KPUTHYHOCTH MBIIIJICHUS ) H YMEHHE apTyMEHTHPOBAHHO OTCTAaMBATh CBOM B3TJISABI 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, KiIacCu(pUKaIMe U cucTeMaTh3aluei, abcTparnpoBaHueM, aHAJIOTHEH.
AKTHBHOE MCIIOJIb30BaHHUE 33124 Ha BCEX ATAMax y4eOHOTO IpoIecca pa3BUBaeT TBOPUYCCKUE CIIOCOOHOCTH IKOJIHHUKOB.

N3yuenune anreOpbl mo3BoJisieT (GOPMUPOBATh YMEHHUS M HAaBBIKM YMCTBEHHOT'O TPyJla — TUIAHUPOBAHUE CBOCH padOTHI, OMCK PallMOHAIBHBIX
nmyTeil e€ BBINOJIHCHMS, KPUTHYECKas OllEHKa pe3yJbTaToB. B mpoliecce u3ydeHHs anreOpbl MIKOJILHUKHM JIOKHBI HAYYMTHCS M3JIaraTh CBOU MBICIH
SICHO Y MUCYEPITBIBAOIIIE, TAKOHUYHO B EMKO, PUOOPECTH HABBIKK YETKOT0, aKKYPATHOTO M TPAMOTHOTO BBIIMTOJIHEHUS MaTEMaTUUECKHUX 3aICEH.

Baknefimeid 3a1adeii MIKOJILHOTO Kypca aiureOphl sSBISETCS Pa3BHTHE JIOTUYECKOTO MBINIICHUS ydammxcs. CaMu 0OBEKThl MAaTEMAaTHYECKIX
YMO3aKIIOUCHU W TPUHATHIE B ajareOpe mpaBuia UX KOHCTPYHPOBAHHUS CIIOCOOCTBYIOT (POPMHUpPOBAHHIO 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 (POPMHPOBAHUH HAYYHO-TCOPETUUECKOTO MBIIIICHUS
IIIKOJILHUKOB. PackpbhiBas BHYTPEHHIOIO TapMOHUIO MaTeMaTHKH, (OpPMUPYS TOHHMAaHWE KPACOThl M U3SAIMIECTBA MAaTEMATHYECKHUX PACCYXICHHUMA,
anrebpa BHOCUT 3HAYUTENbHBIN BKJIAJl B 3CTETUYECKOE BOCITUTAHUE YUAIIIHXCA.

H3yuyenue anredpsl B 7 Kjiacce HAMPABJICHO HA JOCTHKEHHE CIeAYIOIIMX 1eJIei:

® OBJIaJICHUC CI/ICTeMOﬁ MaTEMATUHYECCKHUX 3HaHI/[171 | yMeHHﬁ, HCO6X0)II/IMI)IX JJI HpI/IMeHeHI/ISI B HpaKTquCKOﬁ JCATCIIBHOCTH, 1/13yqu1/I51 CMECXKHBIX
JTUCITUTIIINH, TIPOJOJKEHUST 00pa30BaHUS;

® pa3BHUTHE BbIYUCJINTEIbHBIX U (DOPMATBHO-ONEPATUBHBIX AJre0panyecKuX yMEeHUI 10 YPOBHS, MO3BOJISIIOLIETO YBEPEHHO MCIIOIB30BATh UX
HpI/I peH_IeHI/II/I 3aa4 MaTEeMaTuKU U CMEXKHBIX HpeJIMeTOB;

® HHTE/JIEKTYaJIbHOE Pa3BUTHe, HOPMUPOBAHHE KAUeCTB JTMUYHOCTH, HEOOXOIMMBIX YEJIOBEKY JIJIsl TOJHOIICHHOH KU3HU B COBPEMEHHOM OOIIIECTBE,
CBOWCTBEHHBIX MAaTEMAaTHYECKOM NESITEIbHOCTU: SICHOCTH M TOYHOCTHU MBICIHM, KPUTUYHOCTH MBILUJICHUS, UHTYULIMH, JIOTHYECKOIO MBIIUICHUS,
AJIEMEHTOB AJITOPUTMHUYECKOHN KYIbTYphI, IPOCTPAHCTBEHHBIX MPEACTABICHH, CIIOCOOHOCTH K IPEOA0ICHHUIO TPYIHOCTEH;

e (opMupoBaHHUEe MpeACTABJEHHNH 00 HUIEIX U METOAAX MATEeMAaTUKH KaK YHHUBEPCAIbHOTO S3bIKa HAYKU M TEXHHKH, CPEICTBA MOJICITHPOBAHUS
SIBJIEHUM U IIPOLIECCOB;

e BOCINHMTAHHWE KYJIbTYpbl JUYHOCTH, OTHOIIECHUS K MaTeMaTHKE KaK K YacTH OOIIEYeIOBEUECKOW KYIbTYphl, HTparOIIeii 0coOyio pojb B



0OIIIEeCTBEHHOM Pa3BUTHH.

OBLUAA XAPAKTEPUCTUKA KYPCA

B kypce anreOpsl 7 Kilacca MOXHO BBICTTUTH CIICAYIONINE OCHOBHBIC COJIepKaTeIbHBIC JIMHUN: apudMeTnKa, anredpa, QyHKIUH.

Copnepxanue JTUHUU «ApuMETHUKa» CIYKUT (PYHIAMEHTOM JUIsl JajbHEHIIEro M3ydeHHs y4JallUMHUCS MAaTEMaTUKU U CMEXHBIX JAMCLHUILINH,
CIOCOOCTBYET Pa3BUTHIO HE TOJIBKO BBIYMCIUTEIBHBIX HABBIKOB, HO U JIOTHYECKOTO MBIIUICHUS, (HOPMHUPOBAHUIO YMEHUS MOJIb30BATHCS aIrOPUTMAMH,
CHOCOOCTBYET Pa3BUTHIO YMEHUU IUIAHUPOBATH M OCYHIECTBIISITH JESATENbHOCTb, HANpaBICHHYIO Ha peEIIeHHEe 3a7ad, a TaKkke MPHOOPETEeHUIo
MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B IOBCETHEBHON KU3HHU.

Copepxanue JNUHUUA «Adredpa» crnocoOCTByeT (OPMHUPOBAHUIO Yy YYAIIMXCS MAaTEMaTHMYECKOTO arlfapara Jjs pelleHds 3a7ad U3 pas3zesioB
MaTEeMAaTHUKH, CMEXHBIX MPEIMETOB U OKPYXAIOIIEeH peaqbHOCTH. SI3BIK anreOphl MOMIYEPKUBACT 3HAUYEHWE MATEMAaTHKU KakK SI3bIKA JJI MOCTPOCHUS
MaTeMaTUYECKUX MOJENIEH MPOLECCOB U SIBJIEHUN PeaIbHOIO0 MHpA.

PazBuTHE anrOpUTMHUYECKOTO MBINUICHHS, HEOOXOJUMOT0, B YACTHOCTH, IJII OCBOCHHSI Kypca WH(OPMATHKH, W OBJAJCHUC HABBIKAMH
JeNYKTUBHBIX PacCyXICHUU TakKe SBJSAIOTCS 3aJadaMu u3ydeHus anreOpsl. [IpeobpazoBanue cUMBONIBHBIX (JOPM BHOCUT crienuuuecKkuidl BKIIaJ B
pa3BUTHE BOOOpPaKEHHUS YYAIIMXCs, MX CIOCOOHOCTEM K MaTeMaTH4YeCKOMY TBOPYECTBY. B OCHOBHOM IIKOJIE MaTepHall TPYHIUPYETCS BOKPYT
palMOHAIbHBIX BBIPAKEHUM.

Conepxxkanne pazzaena «OyHKIIMN» HAIEJIEHO Ha MOJTYYCHUE IIKOJIbHUKAMU KOHKPETHBIX 3HAHUN O (PYHKIIMU KaK Ba)KHEUIIEH MaTeMaTHYECKOU
MOJIETIM JISi OMHUCAHUS U HMCCIEAOBAaHUSA PAa3HOOOpa3HBIX MpoleccoB. M3yueHue 3TOro marepuana CHOCOOCTBYET Pa3BUTHUIO Y YUYalIUXCAd YMEHHUS
WCIIOJIb30BATh PA3IINYHBIC SI3BIKH MATEMATHKU (CIIOBECHBIM, CHMBOJIMYCCKHMA, TPaUICCKHI ), BHOCUT BKJIAJ B (DOpMHpPOBAHUE TIPEICTABICHUIA O POIU
MAaTeMaTUKHU B Pa3BUTUM LIUBWIN3ALUH U KYJIbTYPBHI.

MECTO NPEOMETA B YYEBHOM [MJ1AHE
ba3ucHblil yueOHBIN (00pa3oBaTeNbHbBIN) IUIAH Ha U3y4eHUe aareOphl B 7 KJlacce OCHOBHOM LIKOJIBI OTBOJUT 3 yaca B HEZENIO B TEUEHUE roja
o0yuenus, Bcero 102 ypoxa.

HNCIHHOJIB3YEMBIE ®OPMbI, CIIOCOBbI U CPEACTBA ITPOBEPKHN U OHEHKH OBPA3OBATEJIBHBIX PE3YJIBTATOB

OueHka 3HAaHMI—CUCTEMATUUYECKHUH MTPOLIECC, KOTOPBIM COCTOUT B ONPEAEICHUN CTENEHN COOTBETCTBUS UMEIOIUXCS 3HAHUM, YMEHHI, HAaBBIKOB,
MIpeABAPUTENIBHO TUTaHUpyeMbIM. [Iporiecc OleHKH BKIIOYaeT B CceOsl TaKMe KOMIIOHEHTHI: OMpEeNiCHUE Iesield oOydeHHs; BHIOOP KOHTPOJBHBIX
3aJlaHuM, TPOBEPSIONIUX MOCTHKEHHE OJTHX IeJie; OTMETKYy WJIM APYrol Crnocod BBIPAKEHUS pe3yNbTaTOB MPOBEpKH. B 3aBUCHMOCTH OT
MMOCTaBJICHHBIX IIeJIel TO-pa3HOMY CTPOMUTCS TpOrpaMma KOHTPOJsS, MOJOWPAIOTCS pas3IMyHbIe THIBI BOMPOCOB M 3amaHuil. Ho mpumeHeHume
MPUMEPHBIX HOPM OIIEHKM 3HAHUHM [OIDKHO BHECTH €IMHOOOpa3He B OICHKY 3HAHWW M YMEHHH ydamiuxcs W claeiath ee 0oyiee 0OOBEKTUBHOM.
[IpuMepHBIE HOPMBI IPEACTABISAIOT OCHOBY, UCXO/I U3 KOTOPOH, YUUTENb OLIEHUBAET 3HAHUS U YMEHUS yJalUuXCsl.

Conep:xanue u 00beM MaTepHuaJia, OAJEKAIIETO IPOBEPKE U OLIEHKE, ONMPEACNISIOTCS IPOrpaMMOi O MaTeMaTUKe JjIsi OCHOBHOM IIKOJbL. B
3a/1aHMs I TIPOBEPKH BKJIKOYAKOTCS OCHOBHBIE, TUIIMYHBIE U IIPUTOM PA3IIMYHOM CIOKHOCTH BOIPOCHI, COOTBETCTBYIOIINE MPOBEPSEMOMY pa3ACILy
MPOrpaMMBI.

OcHoBHbIMM (popMamMM NMPOBEPKH 3HAHUI W YMEHHI y4YalIUXCsl IO MAaTEMAaTUKE B OCHOBHOW IIKOJIE SBJISIIOTCS ONMPOC, IK3aMeH, 3a4erT,
KOHTPOJIbHAsA paboTa, caMOCTONATEeIbHAA padoTa, TeCTUPOBAaHNeE, MPOBEPOYHasi padoTa, MPOBePKAa MUCLMEHHBIX JOMAIIHUX PadoT HApSIY C



KOTOPBIMH IPUMEHSIOTCA U Apyrue GopMbl IpoBepKH. [Ipu 3TOM yuuTHIBAaETCA, YTO B HEKOTOPBIX CIIydasiX TOJIBKO YCTHBIA OIIPOC MOXKET JaTh Oojee
MIOJTHBIE MPEJICTABICHHS O 3HAHHMIX U YMEHHSX YYalllMXCs; B TOXKE BpeMs MHCbMEHHAs padoTa MO3BOJSET OLEHUTh YMEHHE yJaluXcs M3J1aratb CBOM
MBICJIM Ha OymMare; HaBbIKM IPaMOTHOTO O(OPMJICHHSI BBINIOIHAEMBIX MU 331aHUH.

IIpu oueHke YCTHBIX OTBETOB M MHCbMEHHBIX Pa00T yYUTENb B EPBYIO OYEPEIb YUUTHIBACT UMEIOIIUECS Y ydyalerocs (akTHIecKue 3HaHHS
U YMEHHU$, UX IOJHOTY, IPOYHOCTh, YMEHHE NPUMEHATh HA MPAKTUKE B Pa3IMYHBIX CUTyalUsX. Pe3ynbTar OLEHKHM 3aBUCHT TAK)K€ OT HAJIMYUA U
XapakTepa JOMYyLUIEHHBIX IOIPEIIHOCTEN.

Cpenu norpemHocTeil BEIICISIOTCA OIMOKH, HeJ04eThbl H MeJIKHe MOTPEeIHOCTH.

[TorpemHocTh cuuTaeTcsi OMIMOKOM, €CIM OHA CBMJETENBCTBYET O TOM, YTO YYEHHMK HE OBJIAJE] OCHOBHBIMM 3HAaHUSMH, YMEHUSMU U HX
IIPUMEHEHHEM.

K Hemoderam OTHOCSATCS NOTPEUIHOCTH, CBUAETENbCTBYIOIIME O HEJOCTATOYHO IOJIHOM HWJIM HEJIOCTaTOYHO MPOYHOM YCBOEHHU OCHOBHBIX
3HAHUU U YMEHMH Ui 00 OTCYTCTBUM 3HAHUM, HE CUUTAIOIIMXCS B COOTBETCTBUHU € ITPOrpaMMOil ocHOBHBIMU. K HeoueraM OTHOCSTCS] IOTPELLIH OCTH,
OOBSICHAIOILIMECS PACCEITHHOCTBIO MJIM HEOCMOTPOM, HO KOTOpBIE HE NMPHUBEIU K MCKaKEHUIO CMBICIIA MTOJIyY€HHOI'O YYEHUKOM 3aJlaHus UM crocoba
€ro BbINOJNIHEHUA. ['pammaruueckas ommOKa, JIONyILIEHHas B HAMMCAaHUU M3BECTHOIO Y4YallleMyCs MaTeMaTHYeCKOro TEpMHHA, HEOpEKHas 3alucCh,
HEOpE)KHOE BBIIOJIHEHHE YePTEXkKa CUMTAIOTCS HEJOUETOM.

K MeJkuM morpemmHocTsiM OTHOCSTCS NOTPELIHOCTH B YCTHOM M NMUCBMEHHOW pe4M, HE MCKaKalollMe CMBbICIAa OTBETA WM PEIICHHUS,
cllyyailHbI€ OIIMCKH U T. II.

Kaxxnoe 3amanue 1711 yCTHOro onpoca Win MUCbMEHHON paboThl PEACTABIISAET TEOPETUUECKUI BOIPOC U 3a7auy.

OTBeT Ha BOIPOC CYUTAETCS OE3YNPEUHBIM, €CIIH €r0 COAEP)KaHNUEe TOYHO COOTBETCTBYET BONPOCY, BKIIOUAET BCE HEOOXOIUMbIE TEOPETHUECKUE
CBEICHUSI, 000CHOBAHHBIE 3aKIIOYEHMSI U MOSICHSIOIINE TPUMEPBI, & €r0 U3JI0KEHHE U 0POPMIIEHHE OTINYAIOTCS KPATKOCThIO M aKKYPaTHOCTHIO.

Pemenue 3anaun cunrtaercs 6€3ynpedHbIM, €ClIU MOTY4YeH BEpHBIH OTBET MPH MPABUIBLHOM XOJI€ pelleHUs], BEIOpaH COOTBETCTBYIOLIUI 3a/aue
CHoco0 pelieHus1, IPaBUIbLHO BBIITOJHEHBI HEOOXOMMbIE BEIUMCIIEHUS U TPE0Opa30BaHus, OCIEI0BATEIbHO U AKKYPaTHO 0(OPMIIEHO PEILICHHE.
OueHka oTBeTa y4auerocsi ipy yCTHOM ONPOce M OI[eHKa MMCbMEHHOM KOHTPOJIbHON pabOThl MPOBOJAUTCS MO NATHOAIIIBHOM cucTeMe.

OuneHka yCTHBIX OTBETOB:
OTBeT OLeHMBAETCHA OTMETKOM “5”, eciy yyamuiics:
® TIOJIHOCTBIO PACKPBLUI COJIEpKaHUE MaTepuaia B 00beMe, IPeAyCMOTPEHHOM MPOrpaMMOi U Y4eOHUKOM;
® H3JIOXKWI MaTepuajl TPAMOTHBIM SI3bIKOM, TOYHO HCIOJIb3YySl MAaT€eMAaTUYECKYH0 TEPMHUHOJIOTHIO U CHUMBOJIMKY, B ONPEAEIEHHOW JOrM4eCKOn
MIOCJIE0BATEIBHOCTH;
® [PaBUJILHO BBIMOJIHWI PUCYHKH, YUEPTEKH, TPaQUKU, COMMYTCTBYIOIIUE OTBETY;
e [IOKa3aJl YMEHHE WJUTIOCTPUPOBATh TEOPUI0 KOHKPETHBIMH MpPHUMEpaMH, NPUMEHSATh B HOBOM CHUTYallUHM MPU BBITOJIHEHUU MPAKTUYECKOTO
3a/laHus;
® [IPOJEMOHCTPUPOBAT YCBOEHHE paHEe H3YyYEHHBIX COIMYTCTBYIOIIUX BOMPOCOB, C(HOPMHUPOBAHHOCTH M YCTOMYMBOCTH HCIIOJIB3YEMBIX MpPU
OTBETE YMEHMUI U HABBIKOB;
® OTBEYaJ CaMOCTOSTEIbHO, €3 HABOJALINX BOIPOCOB YUUTEIIS.
OTBeT oleHUBAETCA OTMETKOM “4”,
€CITH Y/IOBJIETBOPSIET B OCHOBHOM TPEeOOBaHUSAM Ha OLEHKY “5”, HO IIPU 3TOM UMEET OJIUH U3 HEJ0UYETOB:
® B U3JI0)KECHUU JIOMYILEHbI HEOOJIbIINE IPOOEbI, HE HCKA3UBIINE MATEMATUYECKOE COIEP)KaHUE OTBETA;



e JONyLIEHHI 1-2 HeJoUeTa IPU OCBELICHUH OCHOBHOTO COZIEPKaHMsI OTBETA, UCIIPABIICHHBIE I10CIIE 3aMEUaHUsl yUUTES;
e JIONYyUIEHbI OMMOKa WK Oosiee IByX HEIOYETOB IPU OCBEIIEHUH BTOPOCTEIEHHBIX BOIIPOCOB WJIM B BBIKJIAJIKAX, JIETKO MCIPABIECHHBIE IOCIIE
3aMe4aHHs YUUTEeIIs. )
OTBeT onleHUBAaeTCsI OTMETKOM “3”, eciu:
® HEMOJHO PACKPBITO COJAEpXkAaHHWE MaTepuasa (ColepKaHHe H3JI0KEHO (parMeHTapHO, HE BCEr/a IMOCIIE[0BaTeNbHO), HO IIOKa3aHo oOuiee
IIOHMMAaHKE BONpPOca U MPOJAEMOHCTPUPOBAHBI YMEHHUS, I0CTaTOYHbIE JUIsl JAJIbHEHILIEro YyCBOGHUS IPOrPaMMBbl;
® UMENUCh 3aTPyJHEHUS WIM JONMYLICHBl OMIMOKM B OIpPENEICHUU TOHATHH, MCIOIb30BAHUM MaTEMAaTUYECKOH TEPMHHOJIOTUH, UYEpTEXax,
BBIKJIa/IKaX, UCIPABJIEHHbIE II0CIIE HECKOJIbKUX HABOJAIIMX BOIPOCOB YUUTEJS;
® VYYEHMK HE CIPaBWJICSA C NIPUMEHEHMEM TEOPHM B HOBOM CUTyallMW IPU BBINOJIHEHUM MPAKTUYECKOTO 3aJaHUs, HO BBIIOIHUI 005S3aTeNbHOE
3aJjaHue.
OTBeT onleHUBAETCsI OTMETKOM “2”, eciu:
® HE PacKphITO COIEpPIKaHUE YUeOHOTr0 MaTepuana;
e 0oOHapy)XKEHO HE3HAHHE WJIM HE TOHWMAaHKUE YYCHUKOM OOJIbIIel mir HanboJjiee BaXKHOM yacT yuyeOHOro MaTepHraa;
e JIOMYIIECHHI OMKUOKU B ONPEAEIICHUU MOHATHS, IIPU UCIIOIb30BAaHUU MaTEMAaTUYECKON TEPMUHOJIOIHH, B PUCYHKAX, YepTEKax WM rpadukax, B
BBIKJIa/IKaX, KOTOPbIE HE UCIIPABJIEHbI M0CJIE HECKOIBKUX HAaBOSIINUX BOIPOCOB YUUTEIS.
OueHnBaHue MUCbMEHHBIX PadoT:
[Tpu nmpoBepke MUCHBMEHHBIX pabOT MO0 MaTEeMaTHKE CIEAYET Pa3IndaTh TPyoble U HETPyObIe OMINOKH.
K rpy0nIiM ommokamM oTHOCSTCS:
-BBIYHMCIINTENIbHBIE OLIMOKH B MPUMEPAX U 3a/1a4ax;
-OIIMOKY Ha HE3HAHUE TIOPSAKA BBIMOIHEHNS apU(PMETHUECKUX JAEHCTBUM;
-HeNpaBWIbHOE PELIeHUE 334a4u (TPOITYCK AEMCTBHM, HEPABUIbHBIN BHIOOD IEHCTBUH, JIMIITHEE EICTBHE);
-HEJIOBE/ICHHE JI0 KOHIIA PEIeHUs 3a/1a4 I TIPUMEpa;
-HEBBIIIOJIHEHHOE 3a/laHuE.
K Herpy0ObIM ommOKamM OTHOCATCS:
-HEpalMOHAJIbHbIE TPUEMbI BBIUYUCIICHUN;
- HeMpaBWJIbHAsI TIOCTAHOBKA BOIPOCa K ACMCTBHIO MPU PELICHUH 33/1a4U;
-HEBEpHO C(hOPMYIMPOBAHHBIN OTBET 3a/1a4H;
-HeTpaBUJIbHOE CIIUCHIBAHNE JAHHBIX YUCEII, 3HAKOB;
-HeJI0OBE/ICHHE 70 KOHIIa MpeoOpa3oBaHuil.
[Ipu onieHKe MUCBMEHHBIX PabOT CTABSTCS CIAEAYIOUINE OTMETKU:
“5”- ecnu 3aa4n pelIeHbl 0e3 OmuooK;
“4”- ecnu gomnyileHsl 1-2 HerpyOble OmnOKH;
“3”- ecniu gonyuiensl 1 rpy6as u 3-4 HerpyOble OMOKH;
“2”- He3HaHUE OCHOBHOTO MMPOTrPAMMHOI'0 MaTepuaa Wik OTKa3 OT BBITOJIHEHUS! y4eOHbIX 00s13aHHOCTEH.
OnenuBanne TeCTOBBIX padoT:



“§”- ecnim HaOpanHo oT 8110100% oT MakCMMaTbHO BO3MOKHOTO 0asua;
“4”- ot 6110 80%;

“3”- ot 51 mo 60%;

“2”- 110 50%.

COAEPKAHUE YYEBHOI'O ITPEIMETA

Tema 1. «BolpameHusi, ToO:KI1eCTBA, ypaBHeHUs» (22 yaca)

Yucnoble BeIpakeHUs ¢ nepeMeHHbIMU. [IpocTeiimume npeoOpa3zoBaHus BeIpakeHU. Y paBHEHUE, KOpPEeHb ypaBHeHUd. JIuHeilHoe ypaBHEHUE ¢
OJIHOM IIepeMEeHHOM. Pemenne TeKCTOBBIX 33/1a4 METOJIOM COCTABJICHUS ypaBHEHUN. CTaTUCTUYECKNE XapAKTEPUCTUKHU.

OcHOBHas 1eJb - CUCTEMaTU3UPOBAaTh U O0OOIIUTH CBEJEHUS O MpeoOpa3zoBaHUAX aNreOpanyecKrux BbIPAKEHUHM M pElIeHUH YpaBHEHUU ¢
OJIHOM NIEPEMEHHOI.
[lepBast Tema Kypca 7 Kjacca SBJISIETCS CBA3YIOIIMM 3BEHOM MEXIY KypCcOM MaTeMaTHKH 5—6 KJIacCOB M KypcoM anreOpbl. B Hell 3akpemsorcs
BBIUUCIINTENIbHBIE HABBIKU, CUCTEMATU3UPYIOTCS U 0000IIal0TCs CBEICHHSI O TPE0Opa30BaHUAX BBIPAKEHUM U PELLICHUN YpaBHEHUI.



Haxoxxnenue 3HauyeHWUN 4YHUCIOBBIX W OYKBEHHBIX BBIPQXKEHUW J1a€T BO3MOXKHOCTH TOBTOPUTH C YYalIUMHUCS TpaBWiIa ACHCTBUU C
panMoOHATBHBIMU YUCIIAaMHU. YMEHHs BBIIOJIHATH apu(MeTHUecKue ACHCTBHUS C palMOHAIBHBIMU UYWCIIAMU SIBISIOTCS OMOPHBIMU JUI BCErO Kypca
anredpel. CrenyeT BBIICHUTH, HACKOJIBKO MPOYHO OBJAJEIM MMU Yydallhecs, U B cllyuae HEOOXOIMMOCTH OpPraHM30BaTh IMOBTOPEHHUE C LENbIO
JMKBUJIALIUHU BBISBIEHHBIX MPOOEoB. Pa3BUTHIO HABBIKOB BBIUMCIEHUM JOJDKHO YAEISATHCS CEPhE3HOE BHMMAHHE M B JajbHEHIIEM NpU U3YyYEHUU
IPYTUX TeM Kypca ajareopsl.

B cBsA3u ¢ paccMOTpeHHEM BOIpOca O CPaBHEHUM 3HAUEHUI BBIPAKEHUI PaCIIMPSIOTCS CBEJEHUS O HEPABEHCTBAX: BBOJAATCA 3HAKHU > U <
JTAETCsl IOHATUE O IBOMHBIX HEPABEHCTBAX.

[Tpu paccMoTpeHnn peoOpa3oBaHUil BhIpakeHUH (OpMabHO-ONIEPAaTUBHBIE YMEHHS OCTAIOTCSI HA TOM, K€ YPOBHE, YYalllHecs IMOJIHUMAIOTCS
Ha HOBYIO CTYNEHb B OBJQJCHUM TeopHeill. BBOOATCA NOHATUS «TOXIECTBEHHO pPABHBIE BBIPAXKECHUSN», «TOXKIECTBO», «TOXKIAECTBEHHOE
npeoOpa3oBaHUe BBIPAKEHUIY, COEpPKaHUE KOTOPHIX OyJeT MOCTOSHHO PACKPBIBATHCA U YIIYOJISATHCS MPHU M3YyYEHUH MpeoOpa3oBaHUil pa3InyHBIX
anredpandeckux BbipaxkeHuil. [loguepkuBaeTcs, YTO OCHOBY TOX/IECTBEHHBIX ITPE0Opa30BaHUM COCTABIISAIOT CBOMCTBA IEHCTBUM Ha/l YUCIAMU.

YcunuBaercss posib TEOPETUYECKUX CBEJIEHUM MpH paccMoTpeHun ypaBHeHHUH. C 1enbio o0ecredeHnss 0CO3HAaHHOTO BOCHPUATHUS YUALTUMUCS
AITOPUTMOB PEIICHUS] ypaBHEHWH BBOAMTCS BCIOMOTATENbHOE IOHATHE PABHOCUIBHOCTH YpPaBHEHUWH, (QOpMYyIHMpYIOTCS W Pa3bICHSAIOTCS Ha
KOHKPETHBIX IPUMEpPax CBOMCTBA PaBHOCUIIBHOCTH. JlaeTcs MOHATHE JIMHEWHOIO YpPaBHEHHUS M UCCIEAYETCs BOIIPOC O YUCIE €ro KopHeil. B cucreme
yIpaXXHEHUI 0co00e BHUMaHHE YACISICTCS PEUICHUIO YpaBHEHWI Buaa ax = Db mpu pasnuunbix 3HaueHusx a u D. IIpomomxkaercs pabora 1o
(hOPMHUPOBAHUIO Y YUAIIUXCS YMEHUS UCTIIOIB30BaTh anmapaT YpaBHEHH KaK CPEACTBO I PEIICHUs] TEKCTOBBIX 3a/1a4.

Tema 2. «@ynknum» (11 yacoB)

@yHK1Ms, obnacTe onpenenenus GyHkunu. Boruncnenue 3nauennii ynkuuu no popmyne. I'padpuk ¢pynkmun. [Ipsmas nponopuuoHanIbHOCTb
u ee rpaduk. JIunelinas pyHkuus u ee rpaduxk.

OCHOBHAas IeJNb - 03HAKOMUTH yYAIIUXCS ¢ BAXHEUITMMH (DYHKIIMOHATEHBIMU TOHATHSMH H C TpadUKaMu IPSIMOU MPOTTOPIIUOHATBHOCTH H
JMHEWHON (PYHKIMHU OOILero BUA.

JlaHHas Tema SBISETCS HAa4YaJbHBIM 3TAallOM B CHCTEMATHYECKOH (YHKIMOHAIBHOMN MOATOTOBKE YYaITUXCs. 37€Ch BBOISTCS TaKWE TOHSTHS,
KaK (YHKIUS, apryMeHT, 001acTh ornpeesneHust GyHKunu, rpaguk pyHkunu. OyHKIMS TpakTyeTcs Kak 3aBUCUMOCTh OJTHOW MEPEMEHHOH OT Ap yroi.
VYyaiuecss moay4yaroT nepBoe IpeacTaBlIeHue 0 crocodax 3agaHust GyHkuuHu. B naHHOM TeMe HaunHaeTcss paboTa 1Mo (GOPMUPOBAHUIO Y yUaIllUXCS
yYMEHUI HaxouTh MO (GopMyse 3HaueHUue (PYHKUIUHU [0 M3BECTHOMY 3HAYEHMIO apryMEeHTa, BBINOJHATH Ty e 3ajady Mo rpaduky U pemarb 1o
rpaduky oOpaTHYIO 3aa4y.

OyHKIMOHANbHbIE TOHATUS MOJY4YaloT CBOK KOHKPETH3AIMIO MPH HM3YYCHUU JIMHEHHONW (YHKIMM M €€ YacTHOrOo BHJa — MPSIMOM
MPOTIOPIIMOHATIFHOCTH. YMEHHsI CTPOUTh M YHATaTh TpaduKu 3TUX (QYHKIMH IHUPOKO HCIIONIB3YIOTCS KaK B CaMOM Kypce anreOphl, Tak M B Kypcax
reoMeTpuH U (QU3UKU. Ydaluecs JOJDKHBI MOHMMAaTh, KaK BIMSAET 3HAK KOA(@HUIMEHTa HA PacloOKEHHUE B KOOPAMHATHOMN IJIOCKOCTH Tpaduka
byukuun y = kx, rie k#0, kak 3aBucuT oT 3HaueHuit K 1 b B3anMHoe pacnonoxenne rpagukoB AByx GyHKIMI Buga y = Kx + b

®opmupoBaHue BceX (PYHKIIMOHAIBHBIX MOHATUH M BhIPAOOTKA COOTBETCTBYIOIIMX HABBIKOB, a TAaK)Ke H3y4EHHE KOHKPETHBIX (YHKUIUH
COIMPOBOXAAIOTCSI PAaCCMOTPEHUEM NPUMEPOB peajbHBIX 3aBHCUMOCTEM MEXIy BEJIMYMHAMH, UYTO CIOCOOCTBYET YCHJICHHMIO IPUKIIATHOU
HaNpaBJICHHOCTH Kypca anreophl.

Tema 3. «CTenenn ¢ HaTypaJbHBIM NOKa3aTejem» (11 4yacoB)



CreneHb ¢ HATypaJibHBIM MOKa3aTeIeM U ee cBoicTBa. OnHoueH. OYyHKIUU y = X%, y= x> 1 ux rpaduku.

OcHoOBHas 1Menb — BBIPAOOTATh YMEHUE BBIMIOJHATH JECHCTBUS HAJl CTETICHSIMH C HATYPaIbHBIMU ITOKA3aTeIsIMHU.

B nanHOI TeMe gaeTcs ompelesieHrne CTENeHH ¢ HaTypaibHBIM IMOKaszareneM. B kypce maremaTtuku 6 Kiiacca ydaliuecs YK€ BCTpPEedasHCh C
IpUMepaMHu BO3BEICHUS YHCET B CTEIICHb. B CBS3M C BBIYMCIICHWEM 3HAYCHUN CTETICHU B 7 KJIACCE JIAeTCs MPEACTABICHUE O HAXOXKICHUH 3HAYCHUN
CTEIEHU ¢ HOMOIBIO KalbKyJIATOpa. PaccMaTpuBalOTCs CBOMCTBA CTENEHU C HATypalbHBIM IOKasaTelaeM. Ha nmpumepe qokasarenbcTBa cBoiicTs a
a"=a" " a" A" =a™ rme m > n, (@M" = a™, (ab)" = a"b" yuammecs BHepBEIe 3HAKOMATCS C JOKA3aTENLCTBAMH, IPOBOAMMBIMH Ha
anreOpanvyeckoM Mmarepuane. YKa3aHHbIE CBOMCTBA CTENEHU C HATYpaJbHBIM IOKa3aTeleM HaxoJsAT MPUMEHEHHE MPH YMHOXKXEHUH OJAHOWICHOB U
BO3BEJICHUU OJHOWICHOB B CTENeHb. [IpH HAXOXKICHWM 3HAYCHHI BBIPAKCHUMN, COACpPkAIIUX CTENeHH, 0co000e BHUMAHHUE CIIEIyeT OOpaTUTh Ha
MOPSAZIOK ICUCTBUM.

Paccmotpenne Qpynkumii y = X2, y = X° T103BOJISET MPOIOIDKUT paboty 1o GopMUPOBAHUIO YMEHUIN CTPOUTHh U YUTATh rpa@uKu QyHKIUH.
BaxHo 00paTuTh BHUMaHUE yJaIuxcs Ha 0coOOeHHOCTH rpaduka GyHKIIUU y = X : TpadUK MPOXOIUT Yepe3 HA4alIo KOOpAUHAT, 0ch Oy SIBISIETCS €ro
OCBbI0 CUMMETPHH, IpaUK pacrosiokeH B BEpXHEW MOMYIIIOCKOCTH.

VYMeHne ctpouTh rpadguki GYHKIMI y = X2 My = X° HCIIOIB3YeTCs IS O3HAKOMJICHHS YYAIUXCs ¢ IpadUuecKHM CIIOCOGOM pEIICHHUs
ypaBHEHUH.

Tema 4. «<Muorowienbi» (17 yacoB)

Mruorouren. CJIO)KGHI/IG, BbIYUTAHUC U YMHOKXCHHNEC MHOT'OYJICHOB. Pa3noxxenne MHOro4wIeHOB Ha MHOKUTEIIN.

OcHoOBHas 1eJIb — BBIPAOOTATh YMEHHUE BBIMIOJHATH CIOXKEHHE, BRIYUTAHHE, YMHOKEHHE MHOTOUYJICHOB M Pa3lI0KEHHE MHOTOUYICHOB Ha
MHOXUTCIIN.

Jlannas Tema urpaetr ¢GyHIaMEHTAIBHYIO pPOJb B (POPMHUPOBAHUU YMEHHS BBIMIONHATH TOXKAECTBEHHBIE MpeoOpazoBaHus anreOpandyecKux
BbIpaxkeHnil. Dopmupyemble 31ech (HOpMaIbHO-ONEPATUBHBIE YMEHUS SIBIISIOTCS ONOPHBIMM MPU U3YYEHUU JEHCTBHUI C palllOHAIBHBIMU JIpOOsSMH,
KOPHSIMH, CTENICHSIMU C pallMOHAIbHBIMU MTOKA3aTENSIMU.

I/I?,quHI/IC TEMBI HAYUHACTCSA C BBCIACHUS HOHATHHU MHOI'o4J€Ha, CTAaHAApPTHOTO BHJa MHOI'O4JCHA, CTCIICHU MHOI'OYJICHA. OCHOBHOE MECTO B
ATOW TeMe 3aHMUMAIOT AITOPUTMBI IEHCTBUN C MHOTOWIEHAMH - CIOXKEHUE, BRIYUTAHHE M YMHOXKEHHE. Ydalluecs MOJKHBI MOHUMAaTh, YTO CyMMY,
Pa3HOCTb, MPOU3BCACHUC MHOI'OYJIICHOB BCCTAa MOXHO MPCACTaBUTb B BHUJAC MHOI'OYJICHA. I[eﬁCTBHSI CJIOKCHUA, BBIYUTAHUA W YMHOXCHUSA
MHOTOYJICHOB BBICTYIMAIOT KaK COCTAaBHOM KOMITOHEHT B 3aJlaHUSAX Ha MpeoOpa3oBaHus LENbIX BeIpakeHuii. [loaTomy Helenecoobpa3Ho mepexoauTh K
KOM6I/IHI/IpOBaHHI)IM 3aaHUsAM IMPEKAC, YEM YCBOCHBI OCHOBHBIC aJITOPUTMBEL.

Ceppe3HOe BHUMAHHE B JTOH TeMe yJIelsieTcss pa3loKEHUI0 MHOTOWIECHOB HAa MHOXKUTEIH C TMOMOIIbI0 BBIHECEHUS 3a CKOOKU OOIIEero
MHOKUTENSI U C MOMOIIbI0 TpynnupoBKkH. COOTBETCTBYIOIIUE MPeoOpa3oBaHUs HAXOIAT HMIMPOKOE NMpUMEHEHHEe Kak B Kypce 7 Kiacca, Tak U B
MOCIEAYIONUX KypcaX, 0COOCHHO B ICUCTBUSIX C PAIlMOHATEHBIMU JPOOSIMHU.

B maHHO# TeMe ydJamiuecss BCTPEYAOTCS ¢ MPUMEPAMH UCIIOIB30BaHUS pacCMaTPUBAEMbIX MPeoOpa3oBaHUM MPHU PEIICHUH Pa3HOOOPa3HBIX
3a/la4, B YaCTHOCTHU TPHU PEUICHUH YPaBHEHUN. ITO MO3BOJIAECT B XOJ€ M3YyUEHHUS TEMbI MPOJOJDKUTH paboTy Mo (HOPMHUPOBAHHIO YMEHHS pEIIaTh
YpaBHEHHS, a TAK)KE PEIIATh 3a/1a9M METOJIOM COCTABJICHHS ypaBHEHUH. B 4uClio yrpakHEHHI BKITFOYAIOTCS HECIIOKHBIC 3aaHMsI Ha JIOKA3aTelh CTBO
TOX]IECTBA.

Tema 5. «@opMyJIbI COKPALLIEHHOT0 YMHOKeHusD» (19 yacoB)



®opwmyist (a + b)? = a® + 2ab + b, (a + b)® = a> + 3a°b + 3ab® + b%, (a + b) (a® + ab + b®) = a> + b*. [Ipumenenne GopMyn COKpaLLEHHOrO
YMHOKEHHS B IPE0OPa3OBaHUSX BBIPAKCHHUIA.

OcHOBHas IeJb — BBIPAOOTaTh YMEHHE MPUMEHSATH (POPMYIIBI COKPAICHHOTO YMHOXEHHUS B NPe0oOpa30OBaHUSX IIEIbIX BBIPAKEHHH B
MHOTOYICHBI ¥ B Pa3JIOKEHHH MHOTOYJIEHOB HA MHOKUTEIH.

B nmamHO# Teme mpojospKaeTcss paboTa 1Mo (OPMHPOBAHMIO Y YYALIMXCS YMEHHS BBINOJHATH TOKIECTBEHHBIE MPEOOPA30BAHUS IENBIX
BhIpakeHnil. OCHOBHOE BHUMaHME B TeMe yaensercs GopMyiam (a - b) (a + b) = a® - b2, (a + b)? = a® ++ 2ab + b% Yuawmwmecs JOIDKHBI 3HAaTh 9TH
(OpMYyJIBI 1 COOTBETCTBYIOIIUE CIIOBECHBIE (POPMYIMPOBKH, YMETH PUMEHSTh UX KaK «CJIEBa HAIPaBO», TaK U «CIpaBa HAJICBOY.

Hapsiny ¢ yKasaHHBIME paccMaTpuBaroTes Takke Gopmyist (a £ b)® = a® + 3a% + 3ab® + b3, a® + b® = (a + b) (a® + ab + b?). Oxnaxo onn HaxoAT
MEHbIIIce TIPUMEHEHHE B KypCe, TOITOMY HE CIICIyeT U3JIUIIHE YBIEKAThCS BBITOJHEHHEM YIPAKHEHUH HA UX MCIOJIb30BaHME.

B 3aK/II0UMTENBHOM YaCTH TEMBI PacCMaTPHUBACTCS NMPUMEHEHHME Pa3IMYHBIX IPHEMOB PA3JIOKEHUS MHOTOYWIECHOB Ha MHOMKHTEIH, a TaKKe
UCITOJIb30BaHUE TIPEOOPa30BaHMIA IIENBIX BRIPAXKEHHUH [T PELIEHHs [IMPOKOTO Kpyra 3a/1ad.

Tema 6. «CucTeMbl JUHEHHBIX ypaBHeHuii» (16 yacos)

Cucrema ypaBHeHuUl. Perienne cuctemsl ABYX JIMHEWHBIX YPaBHEHUN ¢ IByMsI IEPEMEHHBIMU U €r0 FeOMeTpUUecKas HHTeprpeTanus. Pemenue
TEKCTOBBIX 33Ja4 METOJIOM COCTABJICHUS CUCTEM YPABHEHHM.

OCHOBHAas 1eJNb - 03HAKOMHTD YYAIIUXCS CO CIIOCOOOM pEIIeHUs] CUCTEM JIMHEWHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMH, BHIPA0OTaTh YMEHUE
pelaTh CUCTEMbI YPaBHEHUH U IPUMEHSTH UX IPU PELICHUH TEKCTOBBIX 3aJad.

W3ydeHue cucteM ypaBHEHMH pacrnperensercs Mexay Kypcamu 7 U 9 kiaccoB. B 7 kinacce BBOAUTCS MOHSATUE CUCTEMBI U PacCMaTPHUBAIOTCS
CUCTEMBI JIMHEVUHBIX YPAaBHECHUN.

W3noxenne HaunMHAETCS C BBEIACHUS IOHATHS «IMHEMHOE ypaBHEHHE C ABYMsS INEPEMEHHBIMW». B cHCTeMy yNpaKHEHHH BKIIFOYAOTCS
HECJIOKHBIE 3aJJaHNs] HAa PEILICHUE JINHEHHBIX YPaBHEHUH C JBYMS IEPEMEHHBIMU B LIEJBIX YUCIIAX.

dopmupyetcs yMeHue cTpouTh rpaduk ypaBHenus a + by = ¢, rue a # 0 wiu b # 0, npu pa3inuyHbIX 3HaYCHUsX a, b, c. BBenenue rpaduyecknx
00pa30B J1aeT BO3MOKHOCTb HaIJIATHO UCCIIEI0BATh BONIPOC O YMCIIE PEIICHUN CUCTEMBI IBYX JUHEHHBIX YpaBHEHUH C IBYMsI IEpEMEHHBIMHU.

OcHOBHOE MECTO B JAAHHOM TEME 3aHMMAET M3YYEHUE AJITOPUTMOB DPEIICHHsS CHCTEM JBYX JUHEHHBIX yYpaBHEHHH C ABYMs NEPEMEHHBIMU
CrocoOOM MOJICTAHOBKM M CIIOCOOOM cJoKeHUus. BBelneHue cucteM MO3BOJISET 3HAYUTENIBHO PACHIMPUTh KPYr TEKCTOBBIX 3a/lad, pEelIaeMbIX C
MOMOIIIBIO anmnaparta anreopsl. [IpuMeHeHre cucTeM ynpolaeT MpoLece MepeBo/ia JaHHbIX 337a4l ¢ OOBIYHOTO sI3bIKa HA SI3bIK YPAaBHEHUH.

Tema 7. «IloBTOpenne» (6 4acos)
ens: [ToBTOpEeHME, 3aKperieHre, 0000IIeHne U CUCTEMATH3aIlisl 3HAHWM, YMEHUH U HABBIKOB 3a Kypc alnreOpsl 7 Kiacca.
TEMATHUYECKOE IIJTAHUPOBAHMUE C OIPEJAEJJEHUEM OCHOBHBIX BUJIOB YYEFHOM JIEAATEJBHOCTH



HaumenoBanne Konn- OcHoBHBIE BUAABI lesiTeIbHOCTH o0yyaromuxcsi | Ilpumevanne
pa3ziesioB U TeM YecTBO (3n0poBbe-
4acoB cOeperaromuii,
peruoHaIbLHbINI,
3KOJIOTHYeCKHit
KOMIIOHEHTbI —
npu
He00X0TUMOCTH)
1 2 3 4
BBIPAXKEHNA, 22 HaxoauTh 3Ha4eHHs YUCIOBBIX BBIPAXKEHHM, a TaKKe
TOXIECTBA, BEIDAKEHMM € IIEPEMEHHBIMU IIPU  YKa3aHHBIX
YPABHEHUS 3HAUCHUSIX NepeMeHHbIX. Vcrnonb30BaTh 3HAKH <, >

<, >, UATaTh U COCTABJIATH ABOMHBIE HEPABEHCTBA.

BEIMOIHATD mpocTenInne npeoOpazoBaHus]
BBIDAKCHHUI: TIPUBOIUTH IIOJOOHBIE  CllaraeMbie,
pPAacKpbIBaTh CKOOKM B CyMME€ WM Ppa3HOCTH
BBIPAKECHUN.

Pemath ypaBHEHHsI BUIA ax = D mpu pa3IH4HBIX|

BHAUEHHUAX @ W D, a Takke HECIOKHBIC ypaBHEHHS,
CBOJSIIIAECS K HUAM.

Hcnonp30BaTh anmapat ypaBHEHHM 71 pEIICHUS
TEKCTOBBIX 33J1a4, UHTEPIPETUPOBATh PE3YJIbTaT.
Hcnonp30BaTh MpocTeiIme CTaTUCTHYECKIE
XapaKTepUCTUKH (cpeaHee apudMeTndeckoe,
pa3Max, MoJia, MeJIiaHa) JJIsl aHaIu3a PsJia TaHHBIX
B HECJIO’KHBIX CUTYaIUsIX




OYHKLMN

11

Boruncnate  3HaueHuss  QYHKUMHM,  3aJaHHOR
¢dbopMymoif,  coCTaBIATh  TAOMUIBI  3HAYCHHN
¢yaxmmm.  [lo  rtpadumky GyHKOUM HAXOIWUTh
3HaYeHWe (YHKIMKM 1O M3BECTHOMY 3HAUCHHIO
apryMeHTa M pemarh oOpaTHyio 3amady. CTpouTb
rpadpuKkd  OpAMOH  NPONOPLMOHATIBHOCTH U
JTMHEHHON (YHKUIUH, OMUCHIBATH CBOWCTBA ASTHX
¢yakuuii.  [loHmmarb, Kak  BIMSET  3HaK
koa(purrerTa k Ha  paclojOKCHUE B
KOOPIMHATHOW TUIOCKOCTH rpaduka (YHKIUH
y = kx, tme k # 0, xak 3aBucHuT OT 3Ha4YeHuit K u b
B3aMIMHOE PACIOJIOKEHUE TPAPUKOB JABYX (PYHKIIHN
Buma y = kx + b. HurepnperupoBats rpaduku
peasbHBIX 3aBUCUMOCTEH, OTHCHIBAEMBIX
dopmysaamu Buma y =kx,rme K#0u y =kx + b.

CTEIIEHb

C

HATYPAJIbHBIM

[NIOKA3ATEJIEM

11

BbI4ucnsTh 3HaYEHNs BHIpOKEHUH BHaa ', THE a —
MPOU3BOJIBHOE YHCIIO, N — HATYpaJbHOE YHCIIO,
YCTHO H TMHCBMEHHO, a TaKke C IOMOIIBIO
KalpKynsiTopa. DOpMyIHpOBaTh, 3aMHCHIBATH B
cUMBOJIHUECKOW (popMe M OOOCHOBBIBATH CBOWMCTBA
CTENEHH C HaTypaJbHBIM MOKa3aresieM. [IpuMeHsTh
cBoiicTBa CTETeHN TS npeoOpa3oBaHusI
BBIPQKCHUI. BBIMOJIHATE YMHOXEHHE OHOWICHOB U
BO3BEJICHHE OJHOWIEHOB B crerneHb. CTPOUTh
rpabuky ynkumii y = x* m y = x°. Pemarsb
rpaduueckn ypaBaenus x> = kx + b, x’=
kx + b, rme k u b — HekoTopsIie umcia




MHOI'OYJIEHBI

17

3amuceiBaTh MHOTOWIEH B CTaHJApTHOM BHJIE,
ONpeNeNIATh CTENEHb MHOTOYIeHa. BBINONHATH
CJIO’KEHHE U BBIYMTAHHE MHOTOWICHOB, YMHO)KEHHE
ONHOWJIEHa Ha MHOTOWIEH M MHOTOWIeHa Ha
MHOTO4JIeH. BBIMONHATE pa3ioKeHne MHOTOUIEHOB
Ha MHOXWTEJIU, UCTONbB3YSl BEBIHECCHHE MHOMKHUTEIS
3a CKOOKM H Cmoco0 TpynnupoBKH. I[IpuMeHSTH
JEHCTBUST C  MHOTOWIEHaMH TPH  PEUICHUU
PasHOOOpa3HBIX 3a/a4, B YAaCTHOCTH INPH PELICHUU
TEKCTOBBIX 3a]1a4 C IOMOILBIO YPaBHEHHH

®OPMYVYJIbI
COKPAII[EHHOT
O YMHOXEHUS

19

Jloxa3pIBaTh CIPaBEUINBOCTh ¢dhopmyn
COKpAIllCHHOI'O0 YMHOXEHMS, IPUMEHATH UX B
npeo0pa3oBaHUAX LEJBIX BBIpaXKCHHUI B
MHOTOWIEHBI, a  TaKke Uil  Pa3JIOKEHUs
MHOTOWICHOB Ha MHOXuTenu. Mcnonb3oBaTh
pasnvHble TpeoOpa3oBaHMsl UENBIX BBIPAKCHUH
IpU  pPENICHHWM  YpPaBHEHWMH,  JIOKa3aTeJIbCTBE
TOXJIECTB, B 3aJja4ax Ha AEIUMOCTb, B BBIYHCICHUH
3HAYECHUN HEKOTOPBIX BBIPAXKEHUM C IMOMOILBIO
KaJIbKYJIATOpa

CHCTEMBbI
JIMHEMHBIX
VPABHEHUM

16

Omnpenenste, sSBISAETCS JIM Mapa YHCEN pelICHUEM
JAHHOTO ypaBHEHWs C JBYMS TEPEMECHHBIMHU.
Haxomuth myrem mepebopa Tenble  pelIeHUs
JMHEHHOTO ypaBHEHHS C JBYMsS IIE€PEMEHHBIMH.
Crpoutb rpaduk ypaBHeHus ax + by = ¢, rne a # 0
wmm b # 0. Pemars TrpapUUECKUM CITIOCOOOM
CHCTEMBbI  JIMHEHHBIX  ypaBHEHMH C  JBYMS
nepeMeHHbIMU. [IpUMeHsITh c1ioco® MOJICTAHOBKH H
CHOCO0 CIIOKEHUS MPH PEHICHUN CUCTEM JTMHEWHBIX
yYpaBHEHUH C JAByMs I[E€peMEHHbIMHU. PemaTth
TEKCTOBBIC  3a/laud, HWCIONb3ysl B  KauyecTBe




anreOpanveckoll MOJENU CUCTEMY ypaBHCHWUIA.
MHutepnpetnupoBaTh pe3ysbTaT, MONYYEHHBIA IpU
pEIIeHNN CHCTEMBI

IToBTOpEHME

[ToBTOPHUTH, 0600IMTE U cucTeMaTU3UpoBaTh 3YH
3a Kypc anreOpsl 7 Kiacca.

Htoro

102

BbInyCcKHUK HAy4YHUTCS:

MITAHAPYEMBIE PE3YJIbTATbI UBYHYEHUA KYPCA AIMTEBPbI B 7 KITACCE

PAIIMOHAJIBHBIE UM CJIA

1) moHMMaTh OCOOEHHOCTH IECATUYHON CUCTEMBI CUUCIICHNUS,

2) BJIAJIETh MOHATUSIMU, CBI3AHHBIMU C JETUMOCTbIO HATYPaJIbHBIX YHUCEIT,

3) BBIpa)kaTh YUCJIA B SKBHBAJICHTHBIX (hopMax, BEIOMpasi HarnboJiee MoIX 0 ISAIIYI0 B 3aBUCIMOCTH OT KOHKPETHON CUTYaIUH;

4) cpaBHUBATh U YIOPSAJOUYMBATH PAIIMOHAIBHBIC YHUCIIA;

5) BBINMOJIHATH BBIYMCIICHUS C PAllMOHAIBLHBIMHU YHCIIaMH, COYETasl YCTHBIC U TUChbMEHHBIE PUEMBI BBIUMCIICHUH, TPUMEHEHUE KAIBKYIISTOPA;

6) MCIONB30BaTh MOHATUS U YMEHHUS, CBA3aHHBIE C IPOMOPLIMOHATILHOCTBIO BEJIMYHH, IPOLEHTAMHU B XOJI€ PEIICHUs] MaTEMaTUYECKUX 3a7a4 U
3a7a4 U3 CMEKHBIX MPEIMETOB, BHIMIOJIHITH HECIOKHBIE TPAKTUYECKHUE PACUETHI.
Bb/ﬂyCK HUK [10JTyYNT BOZMOXHOCTb.

7) [TO3HAKOMUTBCA C NMOINULINOHHbBIMU cUcTemMammt CHUCTIeHUA ¢ OCHOBAGHUSMU, OTITMYHBIMU or 70,

8) VI7IyOUTB M PAa3BUTB NMPEACTABIIEHNS O HATYPAIIbHBIX YUCIIaX U CBOVCTBAX [EJIMMOCTHU,

9) Hay4YnTbCs UCIOJIb30BarTh rNpuemMsbl, PaLimoOHaIM3npyroLLne Bbl4Y1CTIeHUA, nplxlob'pec TW [TPUBBIYKY KOHTPOJIMPOBAaThk BbIYUCTIEHVA,

BbIOMPas MoAxXoA[LUYMI 4718 CUTyaLmnu Criocoob.

BrInmyckHUK HAy4UTCS:
1) ucronp30BaTh HaYAIBHBIC MIPEACTABICHUS O MHOKECTBE JIEHCTBUTEIIBHBIX YHUCETT;
2) BIa/IeTh MOHITHEM KBaIPATHOT'O KOPHSI, IPUMEHSTH €0 B BEIYHCICHUSX.

Bb/ﬂyCK HUK I10J1y4UT BOZMOXHOCTb.
3) Pas3BuThb rpefcraB/ieHne o 4Yucisiie U Yncs/ioBblX cUCTeMax oOT HarypasibHbiX o ,qeﬁc TBUTEJIbHbIX 4YHcesi; O posin BbIYUCIIEHUN B

4e/10Be4YECKOU MPaKTKe,
4) pas3BuTb u yrilyOuUTh 3HAHUS O 4ECSITUYHON 3aINCHU AENCTBUTENIbHbLIX YUCEST (MTIEPUOANYECKNE U HEIMEPUOANYECKNE [PObU).

BbInmycKHUK Hay4uHUTCSA:

JTEACTBUTEJBHBIE YUCJIA

N3MEPEHUA, TIPUBJINKEHUSA, OHEHKHN



1) HCIIOJIB30BATh B XOJC PCIICHUS 3a/Ja4 3JICMCHTAPHBIC IPCACTaBJICHUSA, CBA3aAHHEBIC C HpI/I6J'H/I)KCHHBIMI/I 3HA4YCHUSIMHU BEINYHH.
BbIrtyckHUK 110os1y4UT BO3MOXHOCTb:
2) MOHATBL, YTO YUCIIOBLIE [AHHBIE, KOTOPbIE WCIONL3YIOTCA A1 XapakTEPUCTUKN OOBEKTOB OKPYXAaroLero Mmupa, SBJSIOTCH

MIPEUMYLLECTBEHHO PUOTINXEHHBIMY, YTO 10 3aMUCHU MPUOITUXEHHbLIX 3HAYEHUU, COAEPXALUNXCS B MHGOOPMAELNOHHBIX UCTOYHUKAX,
MOXHO CYAUTb O M0rPELLIHOCTY MPUOITTNKEHNS];

3) MIOHATB, YTO MOrPELLIHOCTb Pe3y/ibTara Bbl YUCSIeHUN [OSIXKHE ObITh consmepuma ¢ rorpeLlHoCTbro NCXOA4HbIX 4aHHbIX.

AJITEBPANYECKHUE BbIPAKEHUSA
BbInycKHUK Hay4uHUTCSA:

1) BIameTh TOHATHSIMH «TOXISCTBO», «TOXKIECTBEHHOE IpeoOpa3oBaHUE», pemaTh 3ajJadd, CcoJAep)Kalue OYKBCHHbBIC JJaHHBIC; pPadOTaTh ¢
dbopmynamu;
2) BBITIOJHSATH MpeoOpa30oBaHus BRIPAKCHUM, COJICPIKAIINX CTSTICHH C IEIBIMU MOKAa3aTeIIIMUA U KBaJIPATHBIC KOPHHU;

3) BBIIOJIHATH TOXKIECTBECHHBIC MMPEOOpA30BaHMs PAlMOHAIBHBIX BhIpAKEHHUI Ha OCHOBE MPaBHII ACHCTBHI HaJ MHOTOUYWIEHAMH M alrcOpandeCKUMH
JIPOOSIMH;

4) BBIIOJHATH PA3JI0KEHUE MHOTOUYJIEHOB HA MHOKHTEIIH.
BbiryCKHUK 1071yYUT BO3MOXHOCTb.

5) HAyYNTbCS BbIMOSIHATL MHOMOLIGrOBbIE [1Pe0bpa30BaHmNS pPAaLNOHAESIbHBIX BblPAXEHUU, MPUMEHSIS LUMPOKMI Habop crocoboB u
rpnemos;

6) MIPUMEHSTb TOXAECTBEHHbIE PEeobpas’oBaHns A/ PELLEHNS 38484 U3 Pa3/INYHbIX Pa3aesioB Kypca (Harnpumep, 47159 HaXOXAEeHUS
Hanb0os1bLLIEro/HaNMEHbLLIEro 3HAYEHMS BbIPaXEHMNS]).

YPABHEHUA
BrinmyckHuMK Haydures:

1) peumatb OCHOBHBLIC BHUAbLI PAlIMOHAJIBHBIX ypaBHCHI/II\/'I C O,Z[HOI71 nepeMeHHoﬁ;

2) TOHUMAaTh ypPaBHEHHE KaK BaXXHEUIITYI0 MATEMAaTHYECKYI0 MOJENb Il OMHCAHUS M M3YyYEHUsS Pa3HOOOpa3HBIX pPEaTbHBIX CUTYaIlMd, peliaTh
TEKCTOBBIC 3aa4YU aﬂre6paI/I‘IeCKI/IM MCTOAOM,
BbiryCKHUK 1101yYUT BO3MOXHOCTb.

3) oBr1apeTs creynanbHbIMU MPUEMamMm PELLIEHNUS YPaBHEHMI U CUCTEM YPaBHEHMY, YBEDEHHO MPUMEHSTL arnnapar ypaBHEHUN /15
PeLLEHNS] pa3HO0OPAa3HbIX 33434 U3 MATEMATUKM, CMEXHbIX MPEAMETOB, MPaKTUKU,

4) NMPUMEHSATL PaguYecKkne rnpeaCcTaB/iIeHns 4J19 UCCIIE40BaHUS YPaBHEHUM, CUCTEM YpPAaBHEHMUU, COAepXalynx OYKBEHHbIE KO-
3PPULNEHTBI.

HEPABEHCTBA
BrinmyckHuK Haydures:

1) noHUMAaTh U NPUMEHSITh TEPMUHOJIOTHUIO U CUMBOJIUKY, CBSI3aHHBIE C OTHOLIEHUEM HEPAaBEHCTBA, CBOMCTBA YHCIOBBIX HEPABEHCTB;
2) pemaTh JUHEWHBIE HEPABEHCTBA C OAHON MEPEMEHHOM U UX CUCTEMBI;
3) IpUMEHSATH ammapaT HEPABEHCTB Ul PELICHUS 3a/1a4d U3 pa3IMYHbIX pa3JeloB Kypca.



BbIryCKHUK 110/1y4UT BO3MOXHOCTb HEYYNTLCA:

4) pa3HoObpPa3HbLIM pUEMaM [OKA3aTE/IbCTBA HEPABEHCTB, YBEPEHHO [PUMEHATL arnapar HEPaBeHCTB [/1S PELUeHNS pas-
HOOOPAa3HbIX MaTEMAaTUYECKUX 384484 M 38484 N3 CMEXHBIX TPEAMETOB, PaKTUKH,

5) IPUMEHSATL rpaghu4eckne npeaecTaBieHns A7 UCCIIE40BaHNS HEPABEHCTB, CUCTEM HEPABEHCTB, codepXalmx OyKBEHHbIe
KO3GQBULNEHTBI.

OCHOBHBIE NTOHATHUSA. YUCJIOBBIE ®YHKIIUAN
BrInycKHUK HayduTCS:
1) noHKMMAaTh U UCTIONIB30BaTh (DYHKIIMOHAJILHBIE TOHATHS U A3BIK (TEPMUHBI, CHMBOJIMYECKHE 0O003HAUCHHUS);
2) CTpOUTH rpad UK dJIEMEHTAPHBIX (YYHKITUH; UCCIIEA0BATh CBOMCTBA YMCIOBBIX (DYHKIIMI HA OCHOBE M3YUYCHHS MTOBEJCHUS HX TPapUKOB;
3) noHMMaTh (PYHKIHMIO KAaK BaXHEHIIYI0 MaTeMaTHYEeCKYI0 MOJENb IJii ONKCAHUS MPOILIECCOB U SIBICHUN OKPYXKAIOLIEr0 MUpa, NPUMEHATH
(YHKIIMOHATBHBIN SI3BIK TSI OMUCAHKS U UCCIICIOBAHUS 3aBUCUMOCTEH MEXTY PU3NICCKUMU BEIIMIMHAMH.
Bb/ﬂyCKHI/IK [10J1y4YNT BOSMOXHOCTb HE)YYUTBCA.
4) rpoBOANTL NCCIIE40BAHNS, CBA3AHHbLIE C U3YHEHNEM CBOVICTB (DYHKLMY, B TOM YUCIIE C UCIO0JIb30BAHNEM KOMITbIOTEPA, Ha OCHOBE
rpagmuKoB N3y4eHHbIX QYHKLMYI CTPOUTL 060J1€€ CIIOXHbIE rPagdukm (KYCOYHO-384aHHBIE, C «BbIKOJIOTbIMUY TOYKAMU U T. 11.),
5) UCr0/Ib30BaTb QYHKUNOHAETIbHBIE MPEACTABIIEHNS U CBOVICTBA DYHKUMN [71 PELUEHUS MATEMAaTUYECKUX 33484 U3 Pas/indHbIX
PasfesioB Kypca.
OINUCATEJIbHAA CTATUCTUKA
BrInmycKHUK Hay4dUTCSI UCTIONB30BaTh MPOCTEUIITNE CTIOCOOBI MPECTABICHUS U aHAIN3a CTATUCTUYECKUX JaHHBIX.
BbIryCKHUK 110/1y4UT BO3MOXHOCTb [PUOBPECTY NEPBOHAYalIbHbIV Of1bIT OPraHn3aLmnmn coopa faHHbIX rpyu rMpoOBEAEHNN  Orpoca
00LLeCTBEHHOIro MHEHMS, OCYLLECTB/ISITb UX AHAJIN3, MPEACTAB/IATL PE3Y/IbTaTbl Orpoca B Buae 1abrinlbl, ANarpaMmmsl.
JIMYHOCTHbIE, METAMPEOMETHbLIE U NMPEOMETHbIE PE3YIIbTATbl OCBOEHUA KYPCA

[Tporpamma obecrieunBaeT JOCTHKEHHUE CIAEAYIOUINX PE3yIbTATOB OCBOCHHS 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIIET0 00Opa30BaHUS:

JINYHOCTHbIE!

1) copMUPOBAHHOCTH OTBETCTBEHHOTO OTHOIIEHUS K YYCHUIO, TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOIIMXCSI K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO Ha
OCHOBE MOTHBAllUM K OOyYEHHIO U T[IO3HAHHIO, BHIOOPY J[anbHeWmero oOpa3oBaHHsi Ha 0a3e OPHUEHTUPOBKHM B MHpe Mpodeccuii u
npo(eCcCHOHANBHBIX MPEINOYTEeHUH, OCO3HAaHHOMY IIOCTPOCHHMIO HWHAMBHUAYaJbHON 0O0pa3oBaTeNbHON TpPAaeKTOpUHU € YYETOM YCTOMUMBBIX
MO3HABATEJIbHBIX HHTEPECOB;

2) chOpMHPOBAHHOCTH IIETIOCTHOTO MUPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKH U OOIIECTBEHHOM MPAKTHKH;

3) chopMupOBaHHOCTE KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIICHHMH U COTPYAHHYECTBE CO CBEPCTHUKAMH, CTapIIMMH M MIQAIIAMHU B
00pa3oBaTeNbHON, OOIECTBEHHO MOJIE3HOM, y4eOHO-HCCIeIOBATENbCKOM, TBOPYECKOM U APYTUX BUAAX IEATEIHHOCTH;

4) YMCHHUE SCHO, TOYHO, I'PaMOTHO H3JlaraTb CBOHW MBLICIIM B YCTHOﬁ U NUCbMEHHOU p€4uu, NMOHMUMATh CMBICII IOCTaBJICHHOU 3a/la4r, BBICTpanuBaThb
apryMeHTalHuI0, IPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI;

5) mpeAcTaBIeHHE O MaTEeMaTHYECKON Hayke Kak cdepe YeIOBEYEeCKOW ACATENHHOCTH, 00 dTamax e€ pa3BUTHS, O €€ 3HAYUMOCTH I Pa3BUTHSA
MBWIN3AIIY;

6) KpUTUYHOCTH MBIIIIJICHUS, YMEHHE PAcO3HABATh JJOTHYECKH HEKOPPEKTHBIE BHICKA3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (DaKTa;



7)
8)
9

KpEaTUBHOCTh MBIIUICHUS, HHUITUATHBA, HAXOTYMBOCTh, AKTUBHOCTD MPHU PEIICHUH alTreOpandecKux 3aj1ad;
yMEHHE KOHTPOJIMPOBATH IIPOLIECC U PE3yiIbTaT YU4COHOM MaTeMaTHUYCCKOM JICITeIbHOCTH;
CIOCOOHOCTH K AMOIIMOHAIbBHOMY BOCTIPHUSITHIO MaTEeMaTUUECKUX OOBEKTOB, 3aja4, PEIICHHUH, PACCYKICHUM.

meraripemerHele.

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

7)

8)

9

YMEHHE CaMOCTOSITEIbHO IUIAHUPOBATh aJbTEPHATHBHBIC MYTH JTOCTHOXKCHHS II€JIe, OCO3HAHHO BBIOMpaTh HamOojee 3(PGEeKTHUBHBIE CIOCOOBI
peleHus yueOHbIX U MO3HABATEIIBHBIX 33/1a4;

YMEHHE OCYIIECTBIATh KOHTPOJIb IO Pe3yjiabTaTy M IO CIOCOo0y ACHCTBHS HAa YPOBHE NPOW3BOJIBHOTO BHUMAHUS M BHOCHTH HEOOXOIUMBIC
KOPPEKTHUBBIL;

yMEHHE aJIeKBaTHO OIICHWBATh MPABWJIBHOCTh WM ONIMOOYHOCTH BBITTOJHEHHUS Y4eOHOH 3amaud, €€ OOBEKTUBHYIO TPYIHOCTh M COOCTBEHHBIC
BO3MOKHOCTH €€ PEIIEHHUS;

OCO3HAHHOE BIAJICHUE JIOTMYECKUMHU JACUCTBUAMHU OIpEAENCHUS MOHATUI, 0000IIeHus, YCTAaHOBICHUS aHAJOTUil, KiIacCU(pUKAIMK HAa OCHOBE
CaMOCTOSITEJIbHOTO BIOOpAa OCHOBAaHUM U KPUTEPHUEB, YCTAHOBIICHUS POJOBHIOBBIX CBSI3EH;

YMEHHE YCTAaHABIUBATh NPUYMHHO-CIEICTBEHHBIC CBS3H; CTPOUTH JIOTMUECKOE pacCyXACHHE, JAeNaTh YMO3aKIo4YeHHe (MHAYKTHBHOE,
JEAYKTUBHOE M TI0 aHAJIOTHUU) U BBIBOJIBI;

YMEHHE CO3/1aBaTh, MPUMEHATh U MpPeoOpa3oBbIBATh 3HAKOBO-CHMBOJIUYECKHE CPEICTBA, MOJAEIUM U CXEMBbI /s peHIeHHs Yy4eOHBIX U
MO3HABATEJIbHBIX 33/1aY;

YMEHHUE OPTraHU30BBIBATh yU€OHOE COTPYAHHYECTBO U COBMECTHYIO JCATEILHOCTh C YUUTEIEM U CBEPCTHUKAMU: ONPEACIIATh ICNIH, pacipeieiieHue
(GYHKIMHA ¥ POJICH YyUaCTHHKOB, B3aUMOJCHCTBHE M OOIIUE CIIOCOOBI padOThl; yMEHUE padOTaTh B IPYyIIIE: HAXOAUTh 00Iee PEIICHUE U pa3peliaTh
KOH(JIMKTBI HA OCHOBE COTJIACOBaHMS MO3UIMI M y4€Ta MHTEPECOB; CIyIIaTh MapTHEpa; GopMyIHpoBaTh, apryMEHTUPOBATh U OTCTAaWBaTh CBOE
MHEHUE;

chOpPMUPOBAHHOCTh W pa3BUTHE Y4eOHOM U OOIIIe-MONIb30BATENHCKON KOMIETEHTHOCTH B O0JIACTH HCIOJB30BaHUS WHGOPMAIMOHHO-
KOMMYHHUKaIMOHHBIX TexHosoruil (MKT-komnerenTHOCTH);

MepBOHAYAlIbHbIE MPEACTABIEHUS 00 HAEIX U O METOJaX MaTeMaTHKU Kak 00 YHHUBEPCAJIbHOM S3bIKE HAYKH U TEXHUKHU, O CPEJICTBE MOJICTUPOBAHUS
SBJICHUU W ITPOLIECCOB;

10) ymeHM€e BUETh MaTEMaTHYECKYIO 3a/1a4y B KOHTEKCTE IMPOOJIEMHON CUTYyalluy B APYTUX AUCHUILIMHAX, B OKPY)KAIOIIEeH KU3HY;
11) yMeHHE HaXOAWUTh B PA3IUYHBIX HCTOYHHMKAX HHPOpPMAIUIO, HEOOXOIUMYIO Ul PELIEHUS MaTeMaTHYeCKUX MpoOjeM, U IMPEeACTaBiIsaTh €€ B

MMOHSATHOM (bopMe; NpUHUMATb pCIICHUC B YCIIOBUAX HEIIOJIHOH U H36BITOHHOﬁ, TOYHOH U BCpOHTHOCTHOﬁ I/IH(I)OpMaLII/II/I;

12) ymeHHE TOHUMAaTh W HCIIOJIb30BATh MAaT€MaTHYECKHE CpPEICTBA HArJAOHOCTU (PUCYHKH, YEpPTeXH, CXeMbl M JAp.) AJsS WJUIIOCTpaluH,

HHTCPIIPCTAINH, apI'YMCHTAIIUU

13) ymeHHe BbIIBUTaTh TMIIOTE3bI IPU PEIIEHUH Y4eOHbIX 337a4 U MOHUMATh HEOOXOAUMOCTb UX IPOBEPKH;

14) ymMeHHEe MPUMEHSTh UHIYKTUBHBIE U I€TyKTUBHBIE CIIOCOOBI pacCyKIeHUI, BUJIETh pa3InYHbIE CTPATETUH PELeHUs 3ajay;

15) noHMMaHKE CYIIHOCTH aJIrOPUTMUYECKUX IIPEANUCAHUM U YMEHHE IEHCTBOBATH B COOTBETCTBUH C IPEUIOKEHHBIM AJITOPUTMOM;
16) yMEeHHE CaMOCTOSITEIbHO CTABUTh LIEJIH, BHIOMPATh M CO3/1aBaTh AJITOPUTMBI I PEIICHUsI yYeOHBIX MaTeMaTHUYECKUX TIpo0ieM;
17) ymeHue IIaHUPOBaTh U OCYILLECTBIIATH AEATEIBHOCTD, HAIIPABICHHYIO Ha PEIICHUE 3a1a4 UCCIEN0BATEIBCKOr0 XapaKTepa.

rnpegmerTHeble.

1) ymeHnue paboTaTh ¢ MAaTEeMaTHYECKUM TEKCTOM (CTPYKTypUpPOBAHHE, U3BJICUCHHE HEOOX0MMMON HH(OPMAIIUN), TOYHO U TPAMOTHO BBIpa)XKaTh CBOU

MBICJIM B YCTHOﬁ 1 THCbMECHHOM peun, NpUMCHAA MATCMATUUCCKYIO TCPMHUHOJIOTUIO U CUMBOJIMKY, UCIIOJIb30BATh PA3JIMYHBIC A3BIKM MATCMATUKH



2)

3)
4)

5)

6)

7)

8)

n

(crmoBeCHBIN, CUMBOIMYECKUH, Tpadrdeckuii), 000CHOBBIBATh CYXKICHUS, TPOBOJUTH KIaCCHU(HUKAINIO, JOKA3bIBaTh MAaTEMATHUYECKUE YTBEPKIE-
HUS;

BJIa/ieHre 0a30BbIM MOHATUMHBIM alapaToM: UMETh MPEACTABICHUE O YHCIE, BIaJICHUE CUMBOJIbHBIM SI3bIKOM alreOphl, 3HAHUE AJIEMEHTAPHBIX
(YHKIIMOHATBHBIX 3aBHCUMOCTEH, UMETh MPEACTABICHUE O CTATUCTHYECKHX 3aKOHOMEPHOCTSX B PeaJhbHOM MHUPE M O Pa3IMYHBIX CIIOCO0aX HX
u3y4eHus, 00 0COOEHHOCTSX BHIBOJAOB U MPOTHO30B, HOCAIINX BEPOSITHOCTHBIN XapakTep;

YMEHHE BBITIOJIHATH alredpandeckue npeodpa3oBaHus palMOHATBHBIX BRIPAKEHUN, TPUMEHSATh UX JUISl pEIICHHS YIeOHBIX MAaTEMATHUECKHUX 33129
U 3aJ1a4, BO3HUKAIOIIUX B CMEXKHBIX YUEOHBIX IIpeaIMeTax;

YMEHHE IMMOJIH30BATHCS MAaTEMATHYECKUMU (DOpMyTaMH M CaMOCTOSITEIBHO COCTABISATh (DOPMYIIBI 3aBUCIMOCTEH MEXIy BEIMYMHAMU HAa OCHOBE
000011IeHUS YaCTHBIX CIIy4aeB U IKCIEPUMEHTA;

YMEHHE pellaTh JIMHEWHbIE M KBaJpaTHbIC ypaBHEHUS W HEPABEHCTBA, a TaK)Ke MPHUBOJIMMBIE K HUM YpPaBHEHHS, HEPaBEHCTBA, CUCTEMBI;
MPUMEHSTH TpadUIecKUe MPEICTABICHHS U PEIICHUST U UCCIICIOBAHUS YPaBHEHUH, HEPABEHCTB, CUCTEM; IPUMCHSTH MOJTydeHHBIC YMCHUS JIs
pelleHus 3a1a4 U3 MaTeMaTUKU, CMEKHBIX MTPEIMETOB, MPAKTUKH;

OBJIAJICHUE CHCTEMOW (PYHKITMOHAIBHBIX MMOHATUH, PYHKIIMOHATHHBIM S36IKOM U CHMBOJIMKON, YMEHUE CTPOUTH rpaduKu (DyHKITHI, OMUCHIBATH UX
CBOICTBa, HMCHOJB30BaTh (YHKIMOHATIHHO-TpaUYecKue MPEACTAaBICHHUS [UIsl OMHCAHMS W aHajdu3a MaTeMaTHYeCKUX 3a/lad U pPeaJbHBIX
3aBUCHUMOCTCH;

OBJIaJICHE OCHOBHBIMHU CHOCO0OAMHU MPEJCTaBICHHS] U aHAIM3a CTAaTUCTHUYECKHMX JAHHBIX; YMEHHE pelllaTh 3aJaud Ha HaXO0XKJIEHHE YacTOTHI U
BEPOSITHOCTH CITyYalHBIX COOBITHIA;

YMEHHE NPUMEHATh M3yYEHHBIC MOHATHUS, PE3yNbTaThl U METOJABI MPHU PEIICHUH 33/1a4 U3 Pa3IMYHBIX Pa3JesioB Kypca, B TOM YHUCIE 3ajay, He
CBOJISIIUXCS K HETIOCPECTBEHHOMY IPUMEHEHHUIO U3BECTHBIX aJITOPUTMOB.

YYEBHO-METONYECKUIN KOMMINEKT OJ1A 7 KNACCA
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KAJTEHIAPHO-TEMATHUYECKOE IINTAHUPOBAHMUE 11O AJITEBPE 7 KJIACC
Neo Tema ypoka Koan- Coaep:xanue 00pa3oBaTe/IbHOM NeATEJIbHOCTH JaTa npoBeaeHus
ypokxa 4ecTBO Mo IUIaHy no akry
4acoB
1 2 3 4 5 6
YUucnoBble BBIpaXEHUS 1 HaxoauTth 3HaY€HMS YMCIOBBIX BHIPAKECHUM.
1 OOBACHATH, IOYEMY YHCIOBOE BBIpAKEHUE HE UMEET CMbICTIA.
2 | BelpaxkeHus ¢ mepeMeHHBIMU 1 CocTaBnatb OyKBEHHBIE BBIPAKEHHS 110 YCIOBUSIM, 3aJJaHHBIM
BoipaxkeHus ¢ nepeMeHHbIMU CJIOBECHO, C TIOMOIIIbIO PUCYHKA WJIM YEPTEKA.
1 Boruncnsate unciaoBoe 3HaueHHe OYKBEHHOTO BBIPAKEHUS;
HaXOJUTh 00JIaCTh JOMYCTUMBIX 3HAYCHUN IEPEMEHHBIX B
3 BBIpaKCHUU.
4 | CpaBHeHHe 3HaUCHUI BBIpAXKECHUN 1 3anuchIBaTh pe3ybTaT CPABHEHMSI B BUJIE HEPABEHCTBA.
5 | CpaBHeHHE 3HaYEHUI BhIpAXKEHUHN 1
6 | CBoiicTBa AelicTBUI HaJ| YHCIaMH 1 3anuceIBaThH (POPMYIUPOBATH CBOMCTBA IEHCTBHIM C TOMOIIBIO
CBoliCcTBa AEUCTBUN HA YUCIAMA 1 OyKB.
7 [IpuMeHsTH CBOMCTBA MPH BBIYUCICHUSX M YIPOLLIEHUN
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BBIPAYKCHU.

ToxnecrtBa. ToXXIeCTBEHHBIE

[TpeoOpa3oBeIBaThH aNreOpanvecKre CyMMBbI U TIPOU3BEICHUS

8 | mpeoOpa3oBaHMs BeIpAXKEHUN . (BBIMOTHSTH PUBEICHHUE MTOO0HBIX CIIAaraeMbIX, PACKPHITHE
ToxnectBa. TOXAECTBEHHBIE 1 CKOOOK, YIPOILIEHHUE TPOU3BEICHUIA).
9 | npeobpa3oBaHUs BEIPAKCHUI
KonTponbnas padora Nel 1 YMeHue KOHTPOJIUPOBATH MPOIECC U PE3yAbTAT YIeOHOM
10 MaTeMaTH4eCKON IeATEIbHOCTH.
VYpaBHEHME U €r0 KOPHU [IpoBoauTH TOKa3aTeIbHBIE PACCYKICHUS O KOPHAX YpaBHEHUS C
1 OMnopoil Ha onpezaesieHne KopHa. OyHKIHOHAIbHbIE CBOWCTBA
11 BBIPAKCHUI.
JIunelinoe ypaBHEHHE ¢ OAHOU 1 Pacno3HaBath JTuHEHHbIE YpaBHEHUS.
12 | nepemeHHOI Pemate nuHeliHbIe ypaBHEHUS, & TAKKE YPABHEHHUS, CBOISALLIAECS
JInHeitHoe ypaBHEHHE C OJJHOM 1 K HUM.
13 | mepemeHHOI
14 | Pemenue 3a1a4 ¢ HOMOIIbIO ypaBHEHUN 1 Pematp TekcToBbIE 3a1aun anreOpanuecKuM CrocoOoM:
15 | Pemenue 3a1a4 ¢ TOMOINIbIO ypaBHEHUI 1 NEPEXOAUTh OT CIIOBECHOM (POPMYITUPOBKHU YCIOBUS 3a1a4H K
16 | Pemenue 3a1a4 ¢ OMOIIBIO ypaBHEHUH 1 anredpanvyeckoi MOJIEH IMyTEM COCTaBJICHUS YPABHEHMS;
17 Permmeaue 3a4a4 C IIOMOIIBIO ypaBHeHI/Iﬁ 1 peuiaTbh COCTABICHHOC YPABHCHUC,; HHTCPIIPETUPOBATH
pe3yJbTar.
Cpennee apudmernueckoe, pasmax u Haxonuts cpennee 3HaueHue, pa3Max U MOy YMCIIOBBIX
18 | mona HaOOpPOB.
Cpennee apudmerudeckoe, pasmax u 1 [IpuBOINTE COEPIKATENBHBIE IPUMEDPHI UCTIOIB30BaAHU
19 | moma CpPEAHUX 3HAYECHUH ISl OMMCAHUS TaHHBIX.
MenanaHa Kak CTaTUCTUYECKAs] 1 Haxoaute MenuaHny uncioBoro Habopa.
20 | xapakTepHuCTHKa
MenanaHa Kak CTaTUCTUYECKAs] 1
21 | xapaKTepHuCTHKa
Konrponsnas padora Ne2 1 YMeHue KOHTPOJIMPOBATH MPOLIECC U Pe3yNbTaT yueOHOH
22 MaTeMaTHYECKON IeATEIbHOCTH.
23 | Uto Takoe QpyHKIUS 1 OOBSCHATD, UTO Takoe (PyHKIHUS.
Brruucnenue 3HauyeHuit GyHKIUU 110 1 Bbruucnare 3HaueHus QyHKUUH, 3aJaHHBIX (HOpMYITIaMu;
24 | popmyme COCTaBJIATh TAOIMIIBI 3HAYEHUH (PYHKINU.
Brruucnenue 3HaueHuit GyHKIUU 110 1
25 | hopmyire
26 | I'paduk pyHKIIH 1 Ctpouts 1o Toukam rpaduku GyHKIHH.
27 | I'paduk pyHKIMH 1 OnuceIBaTh CBONCTBA (YHKIMH HA OCHOBE €€ Ipauyeckoro




MPCACTABICHUS.

IIpsiMas MpoONOpLUOHAIBHOCTD U €€

MopenupoBaTh peabHble 3aBUCHMOCTH C TIOMOLIBIO (OPMYIT U

28 | rpaduk rpaguKoB.
[Ipsimast mponoOpLUOHAIBHOCTD U €€ Ctpoutb peueBble KOHCTPYKLIMH C UCIIOIb30BAHUEM
rpapux (YHKIIMOHATIBHON TEPMHUHOJIOTHH.
IToka3pIBaTh CXEMaTUYECKHU ITOJIOKEHUE HA KOOPIMHATHON
IUIOCKOCTHU Tpa(UKOB IPAMOM TPONOPLMOHATIBHOCTH.
Crpouts rpaduky npsAMor IpONOPLUOHATBHOCTH, OMUCHIBATh
29 UX CBOWCTBA.
30 | Jluneiinas ¢pyHkuus u ee rpadux MonennpoBaTh peaibHble 3aBUCUMOCTH € IOMOIIbIO (GOPMYJI U
31 | JIuneiinas ¢pyHKuus U ee rpadux rpa¢ukoB.CTpOUTh pedeBble KOHCTPYKIIMU C UCIIOJIb30BaHUEM
JluneitHas QpyHKIMA U ee rpaduK (bYHKIIMOHAIBHON TEPMHHOJIOTHH.
Hcnonp30BaTh KOMIBIOTEPHBIE IPOTPAMMBI IJIs1 UCCIIEIOBAaHUS
TIOJIOKEHHSI HA KOOPMHATHON TUIOCKOCTH rpauKoB (PyHKIUH B
3aBUCUMOCTH OT 3HaYCHUH K03(PPULIMEHTOB, BXOJAIINX B
¢bopmymy.Jloka3piBaTh CXeMaTHYECKH TIOJIOKECHUE HA
KOOPAMHATHOH MJIOCKOCTH T'papUKOB TMHEHHON QYHKLUU.
Crtpouts rpaduku JIMHEHHOHN (YHKIINH, OIUCHIBATH UX CBOWCTBA.
32
YMeHue KOHTPOJIUPOBATh MPOLECC U PE3YIbTAT YUEOHOM
33 | KonTponbHas paboTta Ne3 MaTEMaTHYECKOHN EATEIbHOCTH.
Onpenenenye CTENEHH ¢ HaTypaJIbHbIM BbruncnsTh CTeneHy ¢ HaTypalbHbIM [TOKa3aTeseM.
34 | nokasareneMm
35 | YMHOKEHHeE U JIeJICHNE CTeNeHen ®opMyIMpoBaTh, 3aIIMCHIBATH B CUMBOJINYECKOH hopme u
000CHOBBIBaTh CBOICTBA CTETIEHU C HATYPaJIbHBIM IT0KA3aTeNeM;
MIPUMEHSTHh CBOMCTBA CTETIEHHU JJI IPeoOpa30BaHus BbIPaXKEHUIM
36 | YMHOEHHE U JIeJICHUE CTeNeHen U BBIYMCIICHUM.
Bo3zBenenue B cTeneHb MPOU3BEACHUS U ®dopMmyInpoBaTh, 3aIMCHIBATH B CUMBOJINYECKOH hopme u
37 | crenenu 00OCHOBBIBAaTh CBOICTBA CTETIEHU C HATYPAJIbHBIM I10Ka3aTeNEM;
Bo3zBeneHue B cTeneHb NPOU3BEACHUS U MIPUMEHSTh CBOMCTBA CTETIEHHU JJI TPeoOpa30BaHus BhIpAKEHUI
38 | crenenn Y BBIYMCIICHUH.
39 OfHOWIEH U €T0 CTaHJapTHBIN BU]L [IpyBOINTE OJTHOUJIEHBI K CTAHIAPTHOMY BH]LY.

40

YMHOXKEHNE 0qHOYIeHOB. Bo3Benenue
OJHOYJIEHA B CTEIIEHD

BrmoaHATE YMHOXCHUC OJJHOYJICHOB U BO3BCACHNEC UX B
CTCIICHD.




VYMHOXeHNE 0qHOWIeHOB. Bo3Benenue

1
41 | onHOWIEHA B CTEIEHb
42 | dynkupn y = x° 1y = x° u ux rpaduxu 1 CocraBnaTh TaOuIEl 3HaUeHUH QyHKIUNA. CTpoUTh rpaduKu
43 | OyHKIMH y = x°u y = X° U ux rpaduku 1 (YHKIUI; ONHUCHIBAaTh UX CBOWMCTBA.
1 YMeHue KOHTPOJIUPOBATH MPOLECC U PE3YAbTAT Y4eOHOI
44 | KonrponbHas padora Nod MAaTEMaTUYECKOMN AEATEIbHOCTH.
45 | MHOrouseH u ero CTaHIapTHHIN BUJ 1 [IprBOIMTH MHOTOUJIEH K CTAHAAPTHOMY BUJY.
46 | CnoxkeHre U BBIYUTaHHE MHOTOWJICHOB 1 BbINONMHATE Cll0KEeHHE U BBIYUTAaHHE MHOTOUJICHOB.
CrnosxeHue ¥ BBIYUTAaHUE MHOTOUYJICHOB 1 [TpumensITh paznuvHbie POPMBI CAMOKOHTPOJISI TIPU BHITIOTHEHHUH
47 peoOpa3oBaHui.
48 | YMHOXEHUE OJTHOYICHA HA MHOTOYJICH 1 BEITIONTHATE YMHOKEHHE OJTHOWICHA HA MHOTOWICH.
YMHOXEHHE OJJHOUWIEHAa HA MHOTOUYJICH 1 [TpumeHsTh paznudHbie POPMBI CAMOKOHTPOJIS IPU BHITOTHEHUH
49 peoOpa3OBaHU.
Brinecenne 00111ero MHOKUTENS 3a 1 BoInonHATh pasiokeHne MHOTOUJIeHa Ha MHOKUTENH C
50 | ckoOkHu MTOMOIIIBIO BEIHECEHHSI OOIIETO MHOXKHTEJIS 32 CKOOKH.
Brinecenne 00111ero MHOKUTENS 3a 1 [TpumeHsTh paznudHbie POPMBI CAMOKOHTPOJIS IPU BHITOTHEHUH
51 | ckoOku peoOpa3oBaHui.
52 | BeigeceHue 001IEero MHOXUTENA 3a
CKOOKH 1
BrrHecenue 001ero MHOKHUTEIS 3a
1
53 | ckoOku
1 YMeHue KOHTPOIUPOBATH MPOIECC U PE3YAbTAT YUeOHOM
54 | KontponbHas padota Ne5 MaTeMaTU4eCKOU eATeTbHOCTH.
YMHOKeHHEe MHOTOUJIeHa Ha 1 BrInomHATE yMHOXKEHHE MHOTOUYJIEHA HAa MHOTOYJICH.
55 | MHOTOUIIEH [TpumensITh paznuvHbIe GOPMBI CAMOKOHTPOJIS TIPU BHITIOTHCHHH
YMHOKEHHE MHOTOUJIeHa Ha 1 npeoOpa3oBaHU.
56 | MHOTOUJICH
Pa3noxeHre MHOTOUJICHOB Ha BrInonHATE pa3iiokeHrne MHOTOUJIeHa Ha MHOKHUTENN CIIOCOO0M
57 | MHOYKHTENH CIIOCOOOM IrPpYNIHPOBKH 1 TPYIIUPOBKH.
Pa3noxeHre MHOTOUJICHOB Ha [TpumensITh paznudHbie POPMBI CAMOKOHTPOJIS IPU BHITIOTHEHUH
58 | MHOXXHTENN CTITOCOOOM TPYIITHPOBKH 1 peoOpa3oBaHUH.
Pa3nosxeHre MHOTOUYJICHOB Ha 1
59 | MHOXXHTEH CITOCOOOM TPYIITHPOBKH
PaznoxeHre MHOrO4IeHOB Ha 1
60 | MHOXXHUTETH CIIOCOOOM TPYIIITUPOBKH




YMeHHne KOHTPOJIMPOBATH MPOIIECC U PE3YNIBTAT YUCOHOU

61 | KonTponbHas padoTta Nob MaTEMaTHYECKOH JIeITeILHOCTH.
Bo3BeneHue B KBajipat u B KyO CyMMBbI JlokasbIBaTh (POPMYITBI COKPAIIIEHHOTO YMHOKEHHUS, TPUMEHSIThH
62 | 1 pa3HOCTH JBYX BBIPQKCHUI UX B PEOOPa30BaHUSX BBIPAKCHUHN U B BHIYUCIICHHSX.
Bo3BeneHue B kBajipat u B KyO CyMMBbI [TpumensTh paznuyabie GOPMBI CAMOKOHTPOJIS TIPU BBITOTHEHUN
63 | ¥ pa3HOCTH JBYX BBIPAKEHHM npeoOpa3oBaHui.
PaznoxxeHne Ha MHOKUTEIH C BEIMONHATE pa3noKeHne Ha MHOKUTEIU ¢ TIOMOIIBI0 (OpMYIT
MOMOIIBIO (hOPMYIT KBaJipaTa CyMMBI U COKpAILEHHOTO YMHOKCHHS.
64 | kBagpaTa pa3HOCTH
PasnoxeHrne Ha MHOXKUTEINH €
MOMOIIIBI0 (hOPMYJT KBaJIpaTa CyMMBbI U
65 | KkBajpaTa pa3HOCTH
PaznoxeHne Ha MHOKUTEIH C
MOMOIIBIO (hOPMYIT KBasipaTa CyMMBI U
66 | kBagpaTa pasHOCTH
YMHOKEHHE PA3HOCTH JIBYX JlokasbIBaTh (POPMYJIIBI COKPAIIIEHHOTO YMHOKEHHUS, TPUMEHSITh
67 | BRIpOKCHUHN HA HX CYMMY UX B IPEOOPa30BaHUSAX BBIPAKCHUHN U B BHIYUCIICHHSX.
YMHOKEHHE PA3HOCTH JIBYX [TpumensTh paznuuHbie GOPMBI CAMOKOHTPOJIS TIPU BBITOJTHEHUU
BBIPA)KEHUI HA UX CYMMY peoOpa3oBaHUM.
68
Paznoxenne pasHOCTH KBaJpaTOB Ha BEIMOTHATE pa3nokeHne Ha MHOKUTEIN ¢ TOMOIIBIO (hOpMYIT
69 | MHOXHTENN COKPAIIEHHOTO YMHOKEHHS.
Pasnosxenne pa3zHOCTH KBaIpaTOB Ha
70 | MHOXKUTENH
Paznoxenne Ha MHOKUTETH CyMMBI U Jloka3biBaTh (YOPMYIIBI COKPAIICHHOTO YMHOXEHUS, IPUMEHSTh
71 | pazHOCTH KYyOOB UX B IPe0Opa30BaHMSX BBIPAKCHUH U B BHIYUCIICHHSX.
Pa3znoxeHre Ha MHOKUTEIH CYMMBI 1 [MpumeHsTh pa3nuvHbie GOPMBI CAMOKOHTPOJISI ITPU BHIIOJTHEHHH
72 | pazHOCTH KyOOB npeoOpa3oBaHuil.
YMeHne KOHTPOJIMPOBATH MPOIIECC U PE3YNIbTAT YIeOHOU
73 | KontponbHas pabota Ne7 MaTeMaTU4eCKON e TeIbHOCTH.
[TpeoOpa3oBaHus LIEIOTO BBIPAXKCHUS B BeimonHsTE ipeoOpa3zoBaHue EI0T0 BRIPAKEHHSI B MHOTOUJICH,
74 | MHOTOUJICH WCTIOJB3Ys TIPpaBUIIa JCHCTBUH C MHOTOWICHAMH U OJHOWICHAMH
[TpeoOpa3oBaHus LIEIOTO BBIPAXKCHUS B 1 GOPMYIIBI COKPALIEHHOTO YMHOXEHUSI.
75 | MHOTOUJIEH
[TpuMeHeHHe pa3IMYHbBIX CIIOCOOO0B IS BBIOTHSTE pa3iokeHHe MHOTOWICHOB Ha MHOXKUTEIIH.
76 | pa3nokeHus1 Ha MHOXKHTEIH




[IpumeneHue pa3nUuHbIX CIOCOO0B AJIst

77 | pa3noxeHus Ha MHOXKHUTEIU
[IpumeneHnue pa3nMuHbIX CIOCOO0B s 1
78 | pa3noxKeHus] HA MHOKHUTEIH
[IpumeHneHnue pa3nUuHbIX CIOCOO0B st 1
79 | pa3noxXeHHs] HA MHOKHUTEIH
1 YMeHue KOHTPOJIUPOBATH MPOIECC U PE3YIbTAT YUeOHO
80 | KonTponbhas pabota No§ MaTEMaTHYECKOH JIeITeILHOCTH.
JluneitHoe ypaBHEHUE C IBYMS 1 Omnpenensthb, ABISETCS JIM apa YKCEI pelIeHHeM JaHHOTO
NIEPEMEHHBIMH yYpaBHEHHS C IBYMsI IEPEMEHHBIMU;  TIPUBOJIUTH IPUMEPHI
pelleHrs YpaBHEHUH C IBYyMsI IEPEMEHHBIMH.
Pemrats 3amaun, anreOpanyeckoil MOJENBIO0 KOTOPBIX SBIISIETCS
ypaBHEHHUE C IByMS IEPEMEHHBIMH, HAXOUTh LI€JIbIe PELICHUS
81 mnyTem nepedopa.
I'paduk nuHEHOTO ypaBHEHUS C ABYMS 1 Ctpouts rpadvku ypaBHEHUH C IBYMS IEPEMEHHBIMHU.
82 | mepeMeHHBIMU
I'paduk TMHEHHOTO ypaBHEHUS C ABYMS 1
83 | mepeMeHHBIMU
CucremMbl TMHEHHBIX YpaBHEHUN C 1 Hcnonb3oBath QyHKINOHATBEHO-TPAQUUECKHUE MTPEICTABICHUS
84 | 1BymMs nepeMeHHBIMU JUISl PELIeHUs] CUCTEM YpaBHEHUI.
CucreMbl TMHEHHBIX YpaBHEHUH C 1
85 | 1Bymsl mepeMeHHBIMU
86 | Crroco0 moacTaHOBKHA 1 Pemrartes cucteMsl CriocoO0OM MOACTAHOBKH.
87 | Cniocob nmoJICTaHOBKH 1
88 | Cnoco0 crosxeHust 1 Pemrate cucTeMBbl CIIOCOOOM CITOKEHHS.
89 | Cnoco0 croxeHust 1
Pemienue 3a1a4 ¢ MOMOIIBIO CHCTEM 1 Pemiate TeKCTOBBIE 331a4H aNredpanyecKuM crocooom:
90 | ypaBHeHU# MIEPEXOUTh OT CIIOBECHOH (DOPMYITUPOBKH YCIOBUS 33/1a4H K
Pemienue 3a1a4 ¢ MOMOIIBIO CHCTEM 1 anreOpandeckoi MOAEIH IMyTeM COCTAaBIICHUS CUCTEMBbI
91 | ypaBHeHU# YPaBHEHUI; peniaTh COCTABIEHHYIO CUCTEMY YPaBHEHU;
Pemienue 3a1a4 ¢ MOMOIIBIO CHCTEM 1 MHTEPIPETHUPOBATH PE3YIIbTaT.
92 | ypaBHEeHUH
Permienue 3a1a4 ¢ MOMOIIBIO CHCTEM 1
93 | ypaBHEHUH
Pemenue 3axau ¢ moMoLbIO CUCTEM 1
94 | ypaBHeHui




Perienre 3a1a4 ¢ MOMOIIBIO CUCTEM 1
95 | ypaBHeHUl

1 YMeHue KOHTPOJIMPOBATh MPOIECC M PE3YIbTAT yueOHOM
96 | KonTponbHas padorta Ne9 MaTEMaTHYECKOH JIeITeILHOCTH.

97 | TloBTOpeHUe [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS 3HAHUHM, YMEHUN 1

98 | [loBTOpeHME HAaBBIKOB 3a Kypc ayireophl 7 Kiacca.

99 | IToBTOpEeHNE

100 | IToBTOpEHME

101 | [ToBTOpeHUE

S

102 | IToBTOpEHME

JIucTt koppekuuu

[Ipenmer:

[Hara ypoka, [Hara ypoka, Ne ypoxka B Komnuectso ®opMa KOppEeKLUH [Ipynumnna xkoppexkuuu
KOTOpBIN TpeOyer KOTOPBIi KaJeHJapHO- 4acoB

KOppCKOn COACPIKUT TEMATUYCCKOM

KOPpPCKIOHIO IJIAaHUPOBAHUHA




