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nas 7A,B kaaccos
na 2016-2017 yueOubili roj

Yuureib/COCTABUTEb:
Kpacnosa JI.H.



Hoacnumenvnasn 3anucka

Ocobennocmu npozpammel.

Cornacao ®enepanbHoMy 0Oa3ucHOMY y4yeOHOMY IUIaHy JaHHas pabodas mporpamma
MpeaycMaTpuBaeT CIEAYIOUIMN BapUaHT OpraHU3aluu Mpolecca oOydeHus: B 7kjacce -0a30Bblii ypOBEHb
npexanonaraercs o0yuenue Boobeme 1029acos, B Hezeno 3 yaca.

PaGouas mporpamma cocrapiiena st yqamuxcs 7 kiaaccoB MBOY rumuasust Ne67, paccuntana Ha 102
yaca B roji, 3 4aca B HEJICIIO.

B ocHOBY u3ydeHHs Kypca IOJIOKEHBI [IPUHIIUIIBL:

ouoakmuueckue (HaydHOCTH, CO3HATEJIbHOCTH U AKTUBHOCTHU, HAIVITHOCTH, CUCTEMaTUYHOCTH U
MOCTIeIOBATENIHOCTH, IPOYHOCTH, JOCTYITHOCTH, CBA3H OOYUYEHUS C KU3HBIO);

6éocnumanua (COUMAIIBHONW aKTUBHOCTH, COIIMAJbLHOTO TBOPYECTBA, PA3BUBAIOIIECE BOCIHUTAHHE,
MOTHBHPOBAHHOCTh, MPOOJIEMHOCTh, MHAWBHIyaTu3allks, OIOpa HA BEAYIIYIO ACSITEILHOCTD);

pazeumua  (INEATEIbHOCTH, HEIPEPHIBHOCTH, LEIOCTHOIO NPEACTABIEHUS O MHUPE, MUHUMAKCa,
MICHXOJIOTUYECKOH KOM(DOPTHOCTH, BAPUATHBHOCTH, TBOPUYECTBA);

neoazocuxku 300p06bA: HEHAHECEHUs BpEAd; CYOBEKT-CyObEKTHOIO B3aUMOOTHOILEHHS C
yUYaIIUMUCS; COOTBETCTBUS COACP)KAHUS W OPraHM3alUN OOyYEHHUS BO3PACTHBIM OCOOCHHOCTSIM YYaIIUXCS;
FapMOHUYHOIO COYeTaHHs 00y4aroluX, BOCIUTBIBAIOIIMX U Pa3BUBAIOLINX MEJarorHuecKuX BO3/AEHCTBHIA;
IPUOPUTET AKTUBHBIX METOA0B O0YUYEHHsI; MPUHIUI OTCPOUEHHOTO pe3yibTara

N3yuenue anreOpsl B 7 KJlacce HAIPaBJIEHO Ha JOCTIDKEHHE CICNYIOIINX Ueel:

v OBJIAJACHUC CHCTEMOM MareMaTH4YeCKHUX 3HaHUM U YMCHHﬁ, HeO6XOI[I/IMBIX JJIA
IMPUMCHCHUA B HpaKTI/I‘-IeCKOI\/JI ACATCIIBHOCTH, U3YUCHUA CMCIKHBIX JUCHUIIINH, ITPOAOJIKCHUA 06pa3013aH1/151;

v WHTEJUIEKTYaJIbHOE pa3BUTHE, (DOPMHUPOBAHME KAYeCTB JIMYHOCTH, HEOOXOIUMBIX
YeNOBEKY JJIsl TIOTHOIIEHHOM JKU3HH B COBPEMEHHOM OOIIECTBE: SICHOCTh M TOUHOCTH MBICIH, KPUTUYHOCTD
MBIIICHUS, UHTYHUITUS, TJOTHYECKOE MBIIIJICHUE, DJIEMEHTHI AJITOPUTMUUECKON KYIBTYPHBI, TPOCTPaHCTBEHHBIX
MPEICTaBICHUN, CHOCOOHOCTh K MPEOAO0ICHUIO TPYIHOCTENH;

v (hopMHUpOBaHHUE MPEACTABIECHHI 00 MIEIX U METONAX MaTEMATHKH KaK YHHUBEPCAILHOIO A3bIKa

HayK{ U TEXHUKHU, CPEICTBA MOJICTHUPOBAHUS SIBICHUN U TPOIIECCOB;
3aoauu:

Oobyuenusa: oBlaieHNe CUCTEMON MaTeMaTUYeCKUX 3HaHUN U YMEHUH, HEOOXOIUMBIX JJIst
MIPUMEHEHHUS B TPAKTHIECKOH JIEATEIPHOCTH, H3YUCHHS CMEKHBIX JUCIUTLIINH, TPOJAODKEHUST 00pa30BaHHUS;
WHTEJJIEKTyalIbHOE Pa3BUTHE; TOTYYCHHUE IIIKOIbHUKAMH KOHKPETHBIX 3HAHUN 0 (PYHKITUAX KaK BaKHEUIIIEH
MaTeMaTU9IeCKON MOJICITH JIJIsI OTIMCAHUS U UCCIICOBAHUS PAa3HOOOPA3HBIX MTPOIIECCOB, IS (POPMHUPOBAHUS
y y4aIuxcs MpeCTaBICHUN O PO MaTEMAaTUKH B PA3BUTHUU ITUBUIIM3AIUMH U KYIbTYpbl(hOPMHUPOBAHHE

Pazeumusn: SICHOCTH M TOYHOCTH MBICITH, KPUTUIHOCTH MBINUICHUS, WHTYHIIMH, JOTHYSCKOTO
MBIIUICHHS, 3JIEMEHTOB aJTOPUTMHYCCKON KYIBTYPHI, TPOCTPAHCTBEHHBIX IMPEICTABICHUH, CIIOCOOHOCTH K
MIPEOIOJICHUIO TPYNHOCTEH; MaTeMaTHUeCKON pedr; CEHCOPHOU cephl; NBUTaTeIbHOW MOTOPHKHU; BHUMAaHUS;
MaMsTH; HABBIKOB CaMO M B3aUMOIIPOBEPKH.

Bocnumanusa: KYJIBbTYPBI IUYHOCTH, OTHOLICHUA K MATCMATHKE KAaK K 9aCTU O6I.I.IC‘ICJ'IOBC‘-ICCKOI>1
KYJIbTYpPbl, HIOHUMAaHUEC 3HAYMMOCTH MAaTCMAaTUKU IJId HAYYHO-TCXHUYCCKOI'O IMpOorpecca; BOJICBBIX KaYCCTB,
KOMMyHI/IKa6eHBHOCTI/I; OTBCTCTBCHHOCTH.

Obuwan xapakmepucmuka yuedHo20 npeomema:

Anrebpa HaueneHa Ha (OPMHPOBAHHME MATEMAaTHUECKOrO ammapara Ui pelieHHs 3a1ad u3
MaTeMaTHKH, CMEXKHBIX IMPEIMETOB, OKpYXKalollel peanbHOCTU. SI3bIK anreOpbl MOJUYEPKUBAET 3HAYCHUE
MaTe€MaTHKHU KaK S3bIKa JUIsl IOCTPOECHUS MaTEMaTUUECKUX MOJIENIEH, ITPOLIECCOB U SBJIEHUIN PEAIbHOTO MUPA.
B xone ocBoeHus conepkaHus Kypca ydaliuecs Moxy4aoT BO3MOKHOCTb!

v' chopMupoBarTh NMPAKTHYECKHUE HABBIKM BBINOJHEHUS YCTHBIX, MUCHMEHHBIX, WHCTPYMEHTAIbLHBIX
BBIUMCJICHUM, Pa3BUTh BBIUUCIUTEIbHYIO KYIBTYPY;



v\ OBNAJETh  CHMBOJIMYECKHM  SI3BIKOM  anreOpbl,  BbIpaboTarh  (OopMabHO-OMEPATHBHBIC
anreOpanyecKre YMEHUS W HAayYUThCS MPUMEHSATh MX K PEHICHUI0 MaTeMaTHYECKHX W HEeMaTeMaTHYeCKHX
3a1ay;

v’ u3y4uTh CBOWCTBA M TpaQuKH  3JIEMEHTAPHBIX  (DYHKIMH, HAy4UTHCS  HCIOJIb30BaTh
(byHKIIMOHANBHO-TpadUIeCcKe MPEICTABICHUS JIsl ONMCAHMS U aHAJIN3a PEaIbHBIX 3aBUCHMOCTEIH;

v\ pasBUTh JIOTMYECKOE MBIIUICHHE W pPeYb — YMEHHUS JIOTHYECKH OOOCHOBBIBATH CYXKICHHS,
IPOBOANUTH HECIOKHBIE CUCTEMATH3AIMH, IPUBOAUTH IPUMEPHI M KOHTPIPHUMEPHI, UCTIOIb30BaTh Pa3INuHbIC
S3BbIKM MaT€MaTHKH (CIOBECHBIH, CHMBOJIMYECKHH, Tpadudeckuil) [uId WILIIOCTPALMK, WHTEPIpETalHy,
apryMEHTalluu U JOKa3aTelbCTBa;

V' chopMHpOBaTh MpPEICTABICHUs 00 M3yYaeMbIX MOHATHAX M METONAX KaK BRKHEHMIINX CPEICTBAX
MaTeMaTu4eCcKOro MOACTHPOBAHNUS PEaTbHBIX MPOIECCOB U SBICHUH.

B xome mpenonmaBanusi anreOpsl B 7 Kiaccax, paOoThl HaJg (OPMHUPOBAHHEM Yy yYallUXCs
NEPEYMCIICEHHBIX B TPOrpaMMe 3HAHMM M YMEHHUH, ciexyeT oOpaiiarh BHUMAaHHWE Ha TO, YTOOBI OHHU
OBJIIAJCBATM  YMEHUAMU 00wWeyyebHo2o Xxapakmepa, PpasHOOOPA3HBIMH Ccnocobamu  OesimenibHOCMU,
nproOpeTaI OmbIT:

‘/HHaHI/IpOBaHI/IH U OCYIICCTBIICHUA anropHTMqucxoﬁ ACATCIIbHOCTH, BBIIIOJIHCHHUA 3aJaHHBIX H
KOHCTPYUPOBAHH HOBBIX aJITOPUTMOB;

v/ pellieHnst pa3sHOOOpa3HBIX KJIACCOB 3a/ad M3 pasiMyHbIX paseioB Kypca, B TOM YHCIIE 3ajad,
TPeOYIOINX MMOMCKA TyTH U CIIOCOO0B PEIICHUS;

v HCCIIEZIOBATENIbCKOM  ICATEBHOCTH, PAa3BUTHS HJCH, MPOBEACHUS DKCIEPUMEHTOB, OO0OOGIICHHS,
IIOCTAaHOBKH U (POPMYIMpPOBaHUS HOBBIX 337134,

v/ ICHOTO, TOYHOTO, TPAMOTHOTO M3JIOKEHHS CBOMX MBICICH B YCTHOM M NHMCHMEHHOW pEYH,
UCTIONB30BAHUS  PA3JIMYHBIX  S3BIKOB  MAaTEeMaTUKH  (CJIOBECHOTO, CHMBOJHYECKOTO, TIpaduuecKoro),
CBOOOJIHOTO Tepexo/ia ¢ OJHOTO si3blKa Ha APYroi IS WUTIOCTpPAIMH, UHTEPIpPETalluu, apryMEHTalluu U
JI0Ka3aTenbCTBA;

4 MMPOBCACHUA JOKA3aTCIbHBIX paCCY)KZ[eHHﬁ, aprymMeHTaluu, BBIIBUKCHUSA TUIIOTE3 U UX 060CHOB8.HI/I}I;

v II0KCKa, CHCTEMATHU3AINY, aHAIN3a U KIaCCH(PUKAUK MHPOPMAIIUH, MCIIOIb30BAHUS Pa3HOOOPa3HbIX
UH(POPMAILIMOHHBIX HCTOYHHMKOB, BKJIIOYas y4yeOHYI0 U CHpPAaBOYHYIO JIUTEparypy, COBpPEMEHHbIE
MH(OPMAIIMOHHBIE TEXHOIOTHH.

Bo3pacmmuvie u ncuxonocuueckue ocodeHnocmu yuaumjuxcs, XapaKmepucmuKka Kiacca:

CpenHuii MIKOJIBHBIN BO3pacT — NEPEXOJ OT JETCTBA K FOHOCTHU. Y IIKOJIbHHKA ITOAPOCTKA 3TOT MEPEXO]L
CBSI3aH C BKJIIOUEHHEM €r0 B IOCTYIIHBIE eMy (OpMBbI OOIIIECTBEHHOM KU3HU. BMecTe ¢ TeM MeHsieTcs U
peaibHOE MECTO, KOTOpO€e PeOCHOK 3aHUMAET B MIOBCEIHEBHON )KU3HM OKPYKAIOIIUX €r0 B3POCIbIX, B
KHU3HU cBoel ceMbu. Tenepb ero (pu3nuecKkuii Cuiibl, €ro 3HAaHUS U YMEHUS CTaBAT €r0 B HEKOTOPBIX
Cllydasx Ha paBHYIO CTYIEHb C B3POCIBIMH, a KOE€ B UEM OH JaK€ UyBCTBYET CBOE IIPEUMYILIECTBO.
[IponomxaeTrcst pa3BUTHE HEPBHOUM CUCTEMBI, MBICITUTEILHON AEATEIBHOCTUH. MUPOBO33pEHNUE,
HPaBCTBEHHBIE UJI€aJIbl, CHCTEMA OLICHOYHBIX CYXJECHUN, MOPAJIbHbIE MPUHIUIIBI, KOTOPHIMH IIKOJIBHUK
PYKOBOZICTBYETCSI B CBOEM MOBEJIEHUH, €Il€ HE MPUOOPENN YCTOMUYNBOCTbD, UX JIETKO Pa3pyLIAlOT MHEHUS
TOBapHIlEeH, MPOTUBOpEUHs kU3HU. [[paBuiIbHO OpraHU30BaHHOMY BOCIUTAHUIO MPUHAJICKUT pelIaroas
poib. B 3aBUCHMOCTH OT TOT0, KakO HPaBCTBEHHBIN OIBIT IPUOOPETAET MOJIPOCTOK, OyIET CKIIaAbIBaThCs
€ro JINYHOCTb.

B nmporpamMMe ucnomnbs3yroTcs nedazocuiecKue mexHoa02uu: TEXHOJIOTMY Ha OCHOBE aKTHBU3AIMH U
WHTEHCU(PUKAIIIH IeATETHHOCTH y4YaluXxcs (MTPOBBIE TEXHOJIOTHUHN ); TEXHOJIOTUU Ha OCHOBE aKTUBH3AIUH U
MHTEHCU(PUKAIUH I€ATEIbHOCTH yJaluXcsl (CHCTEMBI Pa3BUBAIOIIEr0 OOY4YEeHUs ¢ HAaPaBJICHHOCTHIO Ha
pa3BUTHE TBOPUECKUX KAUECTB JINYHOCTH); TEXHOIOTUU Ha OCHOBE 3(h(h)eKTUBHOCTHU YIPABICHUS U
opraHu3anuy y4eOHOro mporiecca (TEXHOIOTHs ypoBHEBOH AuddepeHnnanuu o0y4eHus Ha OCHOBE
00s13aTeNbHBIX PE3YJABTATOB).

Memoow :
v\ MeTojbl OPraHW3alid M OCYIIECTBIEHHUS Y4eOHO-IIO3HABATEILHON IEATEIBHOCTH:  CIIOBECHBIM
(mmamor, pacckas u Jp.); HaIISIHBIN (OTIOPHBIE CXEMBI, CHAlABl | Jp.); TPAKTHYCCKUNA (YIpakHEHUS,

NpakTH4YeCKHe paboThl, pelIeHHE 3a7ad,MOJACIMPOBAHUE U JIp.); HMCCIENOBATEIbCKUI; CaMOCTOATEIbHOM
paboThI; pabOTHI O] PyKOBOACTBOM IPENOAABATENs; IUIAKTUYECKAsl UTPa;
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v/ METO/Ibl CTUMYITHPOBAHKS ¥ MOTHBAIIUK: HHTEPECA K YUCHHIO; JI0JITA U OTBETCTBEHHOCTH B YUCHHH;
v METO/IbI KOHTPOJISI U CAMOKOHTPOJIS B OOyUeHUH: (DPOHTANILHAS YCTHAS TIPOBEPKA, WHIMBHU YA bHBIN
YCTHBIA ONPOC, TNHCHMEHHBIH KOHTPOJIb (KOHTPOJIbHBIE W IpaKTUYeCKHe paboThl, TECTHPOBAaHUE,
MUCHbMEHHBIN 3a4€T, TECTHI).
Dopmbl meKywieco U UMO208020 KOHMPOAA: CaMOCTOSTENbHAas paboTa, TECTUPOBaHUE,
TEOPETUYECKHE JUKTAHTHI, KOHTPOJIbHBIC paOOTHI.

Yueono-memamuueckuit nnan

Ne Pa3znen KoJ1-Bo yacos KoJui-Bo k/padot
1 Maremarrueckui s3bIK. 13 1
MaremaTtndeckasi MOJICTIb.
2 JIuneiinas QyHKUUS 11 1
3 | Cucrema AByX JIMHEWHBIX YpaBHEHUH C 13 1
JIByMs IEPEMEHHBIMU
4 | CreneHb ¢ HATYpaJIbHBIM MTOKa3aTeIeM 6 1
5 Onnounensl. Onieparuy Haj 8 1
OJTHOYJICHAMU
6 MHuorousnensl. ApudmMeTnueckue 15 1
orepalyy HaJl MHOTOWICHAMHU
7 Pa3noxeHre MHOrOWIEHOB Ha 18 1
MHOKHUTEITH
8 OYHKIHA Y = X° 9 1
9 HToroBoe moBTOpeHNE 9 1




COAEP/KAHUE TEM YYEBHOI O KYPCA

Maremaruueckuii sizbik. MaTemarnueckas Mojaeab (13 yacon)

UucnoBele u anreOpanueckue BolpakeHus. llepemennas. JlomyctuMoe 3HadeHHE NMEPEMEHHOM.
Henonycrumoe 3HaueHue nepeMeHHOM. IlepBele mpencTaBileHUMs O MAareMaTHYeCKOM S3bIKE M O
MaTeMaTU4eCKod Moaenu. JIMHeHHble ypaBHEHMS C OJHOM IepeMeHHOM. JIMHEeHHbIE ypaBHEHUs Kak
MaTeMaTU4eCKUE MOZEIH pealbHbIX cUTyauuil. KoopauHarHas npsimasi, BUIbI IPOMEXYTKOB HA HEH.

OcHoOBHas 1eJIb U3Y4EHUS JAHHOW TeMbI — BBIPA0OTATh y YYaIIUXCs YMEHHE BBIIOIHATD JICHCTBUS
HaJ| CTEIECHSIMU C HAaTypaJIbHBIM I10KA3aTEJIEM.

JInneitnas ¢pynkuus (11 yacos)

KoopaunarHas na0cKocTb. AJITOPUTM OTBICKaHUSI KOOPIAUHAT TOYKU. AJITOPUTM IIOCTPOCHHUS TOUKU
M(a;b) B mpsiMmoyronpHO# cucTeme KOOpAMHAT.

JluneliHoe ypaBHEHHE C JByMs IlepeMeHHbIMHU. Pemenue ypaBHeHue. I'paduk ypaBHEHHs.
AJAroput™ noctpoeHus rpaduka ypaBHEHUSI.

Jluneiinas Qynkuus. HesaBucumas nepemeHHas (aprymeHt). 3aBucumasi nepemeHHas. ['paduk
nuHeWHoW QyHknuu. Hawmbonblnee W HauMeHbllee 3HAYCHHS JIMHEHHOW (YHKIMM Ha 33JaHHOM
npomexyTke. Bospacranue u yObiBaHue muHeWHOW ¢(yHkuuu. BzammHoe pacnosnoxeHue rpadukoB
JMHEWHBIX (PYHKIIHA.

Cucrembl ABYX JTHHEHHBIX YPABHEHHH ¢ IByMsI lepeMeHHbIMH (13 yacoB)

Cucrema ypaBHeHuil. Pemenne cucremsl ypaBHeHHA. [ paduueckuii criocod pemeHus: ypaBHEHHH.
Mertop nozxcTaHoBKU. MeTos anreOpandeckoro ClIoKeHHs.

CucreMbl AByX JHMHEWHBIX YpPaBHEHMH C JBYyMs NEpPEMEHHBIMH KaK MAaTeMaTWyecKUe MOAEIU
peasbHBIX CUTYalMH (TEKCTOBbIE 3a]1a4M)

CreneHnb ¢ HaTYypaJIbHBIM NOKa3aTesieM (6 4acoB)

Crenenb. OcHoBanue creneHu. llokasarens crenenu. CBOHCTBAa CTENEHU C HATypalbHBIM
MoKa3aTesneM. YMHOXEHHME M JIeJIeHHE CTeNeHell C OJMHAKOBBIMM MoKa3zarensiMu. CTelneHb C HYJIEBBIM
[I0Ka3areseM.

OnHowienbl. Onepanuu HaJ OAHOYJIeHAMHU (8 4acoB)

[Tonstue omHounena. Koadduuument omnounena. CranmapTHbli Buja ofHowieHa. [logoGHbIe
OJHOWIEHBIL. Apr(MeTHUeCKHEe ONepaluy Ha/l OJHOWICHAMHU.

MHorounensl. Apudmernyeckue onepanun Hag MHoroywieHamu (15 yacos)

Muorounen. Ynens! MHOrousieHa. [IByuwien. Tpexunen. [IpuBenenne mogqoOHBIX cilaraeMblX Y4JI€HOB
MHorowieHa. CTaHAapTHBIN BUJ MHOTOYJICHA.

DopMyIIBl COKPALIEHHOTO YMHOXKEHHUS. J[eIleHne MHOTO4JIEeHa HA OJJHOYJICH.

Pa3zsio:xkeHnne MHOTOWieHOB HA MHOKUTeH (18 yacoB)

Paznoxxenue MHOrouseHa Ha MHOXHUTENIU: C HMOMOIIBIO (OPMYNT COKPAIIEHHOTO YMHOXEHMS,
croco0 TpyNNHUPOBKH, BBIHECEHHE OOIIEro MHOXHUTENS 3a CKOOKM, KOMOMHHMPOBaHHBIN crocob. Mertox
BBIJICJICHH S TIOJTHOTO KBapara.

OcHOBHas 11e7b U3yYeHUs JaHHON TeMBbI - BBIPAa0OTaTh YMEHUE BBIMOIHATH CJI0KEHUE, BHIYUTAHUE,
YMHOKEHNE MHOTOUYJIEHOB U PA3JI0KEHUE MHOTOWIEHA HA MHOXKHUTEIH.

Jannas TemMa wWrpaer (QyHIAaMEHTAJIbHYIO pOJb B (OPMHUPOBAHUM YMEHUS BBIIOJIHATH
TOKJIECTBEHHbIE MPe0Opa30BaHus alreOpandyecKuX BbIpaKeHHH.

[Tonsitue anredbpanueckoit 1podu. CokpalieHue anredOpandeckoi qpoou.

ToxnaectBo. ToxknecTBEHHO paBHbIE BhIpaskeHUs. ToXk/1eCTBEHHBIE TPE0Opa30BaHuUs.

KBagparuunas ¢pynknus (9 yacoB)

KBanparnunas yHkuus, ee cBoiictBa u rpaduk. ['paduueckoe pemenue ypaBHeHuil. Kycounas
¢ynkuus. Urenue rpaduka Qynkiuu. OOmacte onpenenenus ¢ynkuuu. I[lepBoe mnpencrtaBieHHe o
HenpepbIBHBIX QyHKIUAX. Touka pa3pbiBa. DyHKIMOHAIbHAS CUMBOJIHUKA.

HTorosoe nopropenne (9 1acos).



TPEBOBAHIMA K YPOBHIO I[TOAI'OTOBKHN OBYYAIOIIINXCA

B pesynbrare n3yuenus Kypca anreopsl, 00ydaromniuecs
00/1JICHBL 3HAMD '

® MaTeMaTHYCCKHUU S3BIK;

® CBOICTBA CTENEHU C HaTypaJIbHBIM IOKa3aTeseM;

e OmpeaesieHre OJHOWIEHA M MHOTOWIeHA, OTepalii HaJl OAHOWICHAMH U MHOTOYWICHAMU;

e (opmyInbl COKpaIllEHHOTO YMHOXKEHHUS;

e CrocoObl pa3okKeHHs] HA MHOKUTEIIH;

e JuHEIHYI0 QyHKIUIO, €€ CBOICTBA U IpaduK;

e KBaJparuuHylo QyHKIHIO U e€ TpaduK;

® CroCOOBI PENICHUS CUCTEMBI ABYX JTUHEHHBIX YPABHEHHI C JIBYMsI IIEPEMEHHBIMU;
0071)ICHBL YMEMmb:

® COCTaBIISITh MaT€MaTHYECKYIO0 MOJIENb NIPU PELICHUH 3a/1a4;

® BBINOJHATH JCHCTBUS HAJ CTENEHSAMM C HAaTypaJdbHBIMU IOKa3aTesiMH, MOKa3aTelieM, He PaBHBIM
HYJIIO, WCIOJNIB3YS CBOMCTBA CTEIEHEH;

® BBINOJHATH apUPMETHUYCCKUE OIepalry HaJ OJHOWICHAMH W MHOTOWICHAMH, PACKJIa/IbIBATh
MHOTOYICHBI HA MHOXKHTEIH, UCIIONb3Yysl METO/ BBIHECEHHS OOIIEr0 MHOXHTENS 32 CKOOKH, METOA
TPYNIUPOBKHU, GOPMYIBI COKPAILICHHOTO YMHOKEHHUS;

® CTpPOUTH rpa)MKu JIMHEHHON 1 KBaApaTHUYHON (YHKIIUI,

® pemarb CUCTEMBI ABYX JTUHEHHBIX YPABHCHHM C ABYMS TICPEMEHHBIMH;

® TIPOBOJIUTH HECIOXKHBIE TOKA3aTeIbCTBA, MOJIy4YaTh MPOCTEHINNE CIEACTBUA M3 W3BECTHBIX WIIH
paHee TOJYYCHHBIX YTBEP)KICHHUH, OLIEHUBATh JIOTUYECKYI0 MPABHJIBHOCTh PAaCCYXKICHUI,
MCIIOJIb30BATh MPUMEPHI ISl KIUTFOCTPALUN U KOHTPIIPUMEPHI JIJIsi OTIPOBEPKCHHSI YTBEPIKACHHUIA,

e u3BICKaTh MHGOpPMAIMIO, TPEICTABICHHYIO B TaOnHIax, Ha AUarpamMmax, rpadukax; COCTaBISThH
TaONUIIbI, CTPOUTH AUArPaMMBbI U TpaduKy;

e pemarb KOMOMHATOPHBIE 33aJa4dl MyT€M CHCTEMAaTHYEeCKOro mepedopa BO3MOXKHBIX BApHAHTOB, a
TaK)Ke C MCIIOJIb30BAaHUEM TTPaBUIIa YMHOKEHHUSI.

Oobnadamov 6a306bIMu KOMHEMEHWUAMU: VCTIONH30BaTh TMPUOOPETCHHBIC 3HAHUS W YMCHHS B
MPAKTHYECKOW JIEITeTbHOCTH M TOBCEIHEBHOIKH3HU JUIs: JJI TOCTPOCHUS U UCCIIEIOBaHUSA
MaTeMaTHIeCKUX MOJEICH I ONMUCAaHUs W PEIICHUs MPUKIAJIHBIX 33134, 33139 U3 CMEXHBIX IUCIUILINH;
JUTSL BBITIOJTHEHHSI U CAMOCTOSTEIBLHOTO COCTaBIEHHUS alNTOPUTMUYECKUX MPEANUCAHUN U UHCTPYKIMI Ha
MaTeMaTHIeCKOM MaTepuajie; HHTepPIpeTanus rpadukoB peabHBIX 3aBUCHMOCTEH MEXKy BEITMUYUHAMU; JIIS
COBEpIIICHCTBOBAHUSI  HABBIKOB IO  HWCIOJB30BAaHUIO  CIPABOYHOTO  Marepuala ¢ MPOCTEHIIHNX
BBIYHCIIUTEILHBIX YCTPOUCTB.

Obnadamos KaroueeviMu KOMHEMEHUUAMU:

HNHbOopMaITmOHHO-TEXHOJOTHICCKUMHU: yYMETh TPH IOMOIIM pPeajbHBIX OOBEKTOB W HWH(POPMAIIMOHHBIX
TEXHOJIOTHIA CaMOCTOATEIBHO MCKATh, OTOMPATh, AaHAIM3UPOBATh U COXPAHITh HHPOPMAIIMIO TIO 331aHHOM
TeMe, HHTETPUPOBATh ¢€ B JIMYHBIN OIBIT; YMETh MPEACTABIATh MaTepHall ¢ TIOMOIIBIO TBOPYECKUX PadoT,
pedeparoB, cpencTB MpEe3eHTAIlMU; YMETh 3aJaBaTh M OTBEYaTh HAa BOIPOCHI MO H3y4aeMbIM TeMaM C
MMOHMMAHHUEM U TIO CYIICCTRY.

KOMMyHUKAaTHBHBIMU:YMETh padoOTaTh B TPYIIe: CAyMIaTh W CIBIIIATh JAPYTHX, CUYUTATHCS C UYKUM
MHEHHEM ¥ apryMEHTHPOBAHO OTCTaWMBaTh CBOE, OPTraHW30BBIBATH COBMECTHYIO pa0OTy Ha OCHOBE
B3aMMOIIOMOIIM U YBa)KEHUS; YMETh OOMEHHBaThCs MH(GOpMAIUeil Mo TeMaM; MPOBOIUTE OKa3aTelbHbIC
paccyXJIeHHus, JIOTHUYeCKOe OOOCHOBAaHHE BBIBOJIOB, YMETh pa3jiHyarh JIOKa3aHHBIC W HEIOKa3aHHBIC
YTBEPXKICHUS, Pa3BUBATh Yy yYalllUXCsl TOYHYIO, SKOHOMHYIO M MH(QOPMATUBHYIO pedb, YMEHHE OTOHPAThH
Han0oJIee MOIXO/ISIINE S3IKOBBIC (B YaCTHOCTH, CHMBOJIMYECKHE, TpadiecKre) CpecTaa.
Y4eOHO-1I03HABATEILHEIMU: YMETh ~ IUIAHUPOBaTh  YU4EOHYIO  JCSITENbHOCTh:  CAMOCTOSTEIBHO |
MOTHBHPOBAaHHO OPTaHMW30BHIBAaTH CBOKO ITO3HABATCIIBHYIO JEATEIBHOCTh — CTAaBHTH II€NIb, OINPEACIATH
3amaud  Juis €€ JOCTIDKEHHS; COBEPIICHCTBOBATh HABBIKM OpraHU3aliud y4eOHOU JesITeNbHOCTH:
opraHm3anus pabodyero Mecra, pexxuma paboThl; pa3BUBATh HABBIKHA MBICIIUTEIBHON JICATSIIBHOCTH: YMCHHE
BBIJICTISITh TJIABHOE, aHANIU3 M CUHTE3, KiacCU(UKaIus, 00001eHe, JIOTHYECKOEe TTIOCTPOCHUE OTBETA, PEYH,




(GbopMyTHUpOBaHKME BBIBOAOB, PEIICHHUE 3aJa4; CO3[aTh OCHOBY JUIS OCMBICIIMBAHUS CBOUX JCHCTBHIA:
OpraHu3aIys caMo- ¥ B3aMMOKOHTPOJIS, peICKCHBHBIN aHAIIH3.

Obnadamov cneyuanibHbIMU KOMNEMEHUUAMU:
YMEHUSIMHU ¥ HaBBIKAMH ITOCTPOCHHS U UCCIICAOBAHMS MaTEMaTHUECKUX MOJCIICH JUTsl OMUCAHUS U PEIICHHUS
MPUKIIAIHBIX 33134, 33/1a4 U3 CME)KHBIX TUCIUILIHH;
HaBBIKAMU BBIITOJHEHHS U CAMOCTOSITEIbHOTO COCTABJICHHUS AJITOPUTMUYECKHUX TPEANUCAHUNA U MHCTPYKIUH
HA MaTeMaTHYEeCKOM Marepuaje; BBIOJHCHUS PAcYEéTOB IMPAKTHUYECKOTO XapaKTepa; HCIOIb30BaHUS
MareMaTu4ecKuX (OpMyJa U CaMOCTOSTEIBHOTO COCTaBJICHHs (OPMYJI Ha OCHOBE OOOOIIECHUS YaCTHBIX
CJIy4aeB U DKCIIEPUMEHTA.

Pewamsb credyroujue sHcusHeHHO-npaAKmMuyecKue 3a0auu:
CaMOCTOSTESIILHO TPUOOPETATh U IPUMEHSTh 3HAHUS B PA3JINYHBIX CUTYAIUAX;
pabotarh B rpyIax, apryMEeHTUPOBATh U OTCTAWBaTh CBOKO TOUYKY 3PCHHS, YMETh CIIYIIATh IPYTHX;
W3BIIEKaTh YIeOHYIO MH(POPMAIIMIO HA OCHOBE COMIOCTABUTEIHLHOTO aHAIN3a O0BEKTOB;
MOJIb30BATHCSI MPEIMETHBIM yKa3aTesieM, SHIUKIONESIUEH U CIIPAaBOYHUKOM JIJISl HAXOXKICHUST HHPOPMAITHH;
CaMOCTOSITCJIHO JICHCTBOBaTh B CHUTYallUd HEOMPEICICHHOCTH IPH PEHICHWU aKTYaJbHBIX JUIS HHUX
po0iem;
BBICTPAMBaHUS apIyMEHTAIUH [IPH JJ0KA3aTCIIbCTRE;
pacro3HaBaHUs JOTMYSCKH HEKOPPEKTHBIX PaCCyKICHUH.



Hpumepnoe memamuuecKoe niianupoearnue

Ne Tembl DopMbl
n/ y‘leﬁﬂle I[aTa Ocnosnoe OcHOBHBIE 3HAHHS U YMEHusA KOHTPOJI
n 3aHATHH concpramme 1
1 yeTBepTH
I'maBa 1.MaremaTuueckuii si3bIK. Maremarudeckasi Mojaefib, 13 yacos
OcHoBHAas eJb:

o Cucremaruszanus u 0000IIEHIE CBEICHUI 0 TPeoOpa3oBaHUU ANreOpandecKUX BBIPAKCHUN U
pEUICHUH JIMHEHHBIX YPABHEHUN C OTHOM MEPEMEHHOM, MOTYYEHHBIX YYAIIUMUCS B Kypcax
MaTeMaTUKH 5-6 KJIaccoB

e (O3HaKOMJICHHE YYalIUXCS C TEPMUHAMM: «MATEMAaTUUYECKUU SI3bIK», «MaTEMaTUYECKas MOJIEIIbY;
0COOEHHOCTSMHM MaTEMaTHYECKOTO MOJICIMPOBAHUS

1 | Yucnoseie u Hucaoseie u VYuyaruecst 3HalOT MOHSTHS: YUCIOBOE
anredpandeck arebparicckue BBIpOKCHHE, aIreOpandecKoe BhIpaKEHUE,
BBIpazKE€HUI.
Y€ BBIPAKEHUS TepeMeHHAs. 3HAYEHUE BBIPAKEHUS, IEPEMEHHA,
Homnycrrmoe JIOIIyCTUMOE U HEJOIYCTUMOE 3HAYCHUE
SHadCHHE HEPEMEHHOMN. YMEIOT HaXOAUTh 3HAYEHHE
IIEPEMEHHOU.
Henormycrumoe YHCJIOBOTO BBhIPAXKEHHUSI 3HAYCHUE
3HAQYEHUE anre6pamqecxor0 BBIPAXKCHUSA IPH 3aJIaHHBIX
IepeMEHHON 3HAYEHUSIX TIEPEMEHHBIX. YUaluecs yMeT
HaXOJUTh 3HAYECHHUE BBIPAKCHUS
parMoHaIBHBIM CIIOCOOOM
2 | Unucnossie Vuyarmuecs: yMEIOT HaXOAUTh 3HAUYCHUS C/p Nel,
anredpanveck YHCIIOBBIX U aNTe0panyecKux BhIPaXKEHUH. No2
1€ BBIPAKEHUS VYuyarnuecs: yMEIOT ONPEeNsITh, KaK1e
3 | Uucnossle u 3HAYEHUs IEPEMEHHBIX ISl TaHHOTO
anredpanveck BBIPKEHHUSI SIBIISIIOTCS IOMYCTUMBIMU,
1€ BBIPAKEHUS HEJOMYCTUMBIMU; JEIIAI0T BBIBOJ O TOM,
HMMEET JIM CMBICIT JTAHHOE YHCIIOBOE
BBIPA)KEHHE
4 | Yro Takoe MaTeMaTHIeCKUH VYyamuecs: yMEeIOT «I1€pEBOIUTHY
MareMaTu4ecK ASPIK MareMaTH4IeCKUe MPaBuiIa, 3aKOHbI B
UH SI3BIK cuMBONMYecKyto Gopmy. Pa3Butue ymenus
OCYIIECTBIIATH IEPEBO MOHATHUIN U3 OTHOU
3HAKOBOW CHUCTEMBI B APYTYIO.
5 | Yro Takoe Yyamuecss yMeIoT OCYIIeCTBIATh «repeBoa» | C/p Ne3
MaTeMaTHIeCK BBIPOKEHHUI C MaTEMaTHYECKOTO SI3bIKa Ha
U A3BIK oOBIyHBIN 1 00paTHO. Pa3Butne ymeHus
noadupaTh apryMeHThl, pOpPMYINPOBaTh
BBIBOJIbI;
6 | Uro Takoe Maremaruueckass | Ydammuecs 3HaIOT MTOHITHE MaTeMaTHIeCKOM
MaTeMaTHu4ecK MOJICJTb MOJICIIH.
ast MOJICITh YMEIOT COCTaBIIATh MAaTEMaTHIECKYIO
MOJIENb PeaIbHOM CUTYAIIUH, UCTIONb3YsI
MAaTE€MaTUYECKHI S3bIK. YYallluecs YMEIOT
pemarb TEKCTOBbIE 33]]aud, UCIIONIb3Ysl METOT
MaTE€MaTUY€CKOT0 MOJICIUPOBAHUS
7 | Yro Takoe VYuyamuecs yMeroT pelarb TEKCTOBBIE C/p Ned
MareMaTH4ecK 3a71a4u, BBIJEISAA TPU dTana
ast MOJIeNb MaTeMaTH4eCKOro MOJIETUPOBAHMUS.
VYyanuecs: uCronb3yIoT J1s1 MO3HAHUS




OKPYKAIOIIIETO MUPA PA3THYHBIC METOIbI
(HabmroneHue, U3MEPEHHE, MOICIIUPOBAHHE).
Pa3Butue YMCHHA I'PaMOTHO BBITIOJIHATH
AITOPUTMHUYECKUE TIPEANUCAHMS U
WHCTPYKILIUU, YMEHUS IOAOUPATH
apryMeHThl, (HOpMYIUPOBATh BHIBOJIBI,

Yro Takoe
MaTeMaTU4YECK
asi MOJIEJIb

VYdammecs: yMEIOT peliarh TEKCTOBbIC
3aJ1auu, BBIJCIISISI TPU Tarla
MaTreMaTu4ecKOro MOJICITUPOBAHHUS.
VY4arnuecst UCTIONB3YIOT JUIs TO3HAHUS
OKPYXKAIOIIIEro MUPa Pa3InYHbIC METO/bI
(HabmroneHue, U3MEPEHHE, MOICIIUPOBAHUE).
Pa3BuTHe yMeHHs TPaMOTHO BBITIOTHSATH
AITOPUTMUYECKUE TIPEANUCAHUS U
WHCTPYKIIMU, YMEHUS ToA0uparhb
apryMeHTHI, (JOPMYIUPOBATH BHIBOJIBL.

JIuneitnoe
YpaBHEHUE C
OIIHOM
MEPEMEHHOMN

AuHenrHbBIE
YPaBHEHUS C
OHOM
IIEPEMEHHOM.
AuHenrHbBIE
YPaBHEHHUI KaK
MaTeMaTHIeCKUe
MOJEAH PEAABHBIX
cUTyauui

Vyanuecs 3HaIOT, YTO TaKOE JJUHEHHOE
YpaBHEHUE C OJHOU NEPEMEHHOM, PEIICHHE
JIMHEWHOTO YPaBHEHHUSI C OTHOU
IIEPEMEHHON. YMEIOT COCTABIIATh JIMHEMHOE
yYpaBHEHUE C OTHOU IIEPEMEHHOM 110
YCJIOBUIO 33/1a4M, BBIAESSA TPU dTara
pelieHus 3a1aui. YMEIT epEeBOANTh 3aauy
Ha MaTeMaTHYeCKUU A3BIK U OOpaTHO,
COCTAaBJIITh MaTeMaTH4YECKUE MOJICIIN B
3a71a4ax MOBBIIIEHHOTO YPOBHS CI0KHOCTH.
Pa3BuTne ymeHus oCcymecTBIsTh MEPEBOT
MOHATHU U3 OJHOI 3HAKOBOM CHUCTEMEI B

JPYTYIO.

10

JInHeitHOE
YpaBHEHUE C
OdHOM
MepEMEHHOMN

YMEIT COCTaBIATh TMHEWHOE YPABHEHHE C
OJTHOM IIEPEMEHHOM I10 YCIIOBHUIO 3a7a4H,
BBIJICJISISL TPU dTalla PEIICHUs 3aJauu.
YMEIT nepeBoAUTh 3a1a4y Ha
MaTeMaTH4eCKUH S3bIK U 00paTHO,
COCTaBIISITh MaTeMaTHICCKUE MOJICIIN B
3a/1a4ax MOBBIIIEHHOTO YPOBHS CIIO)KHOCTH.
Pa3BuTtue ymeHus oCymecTBIsITh MEPEBOT
MOHATHU U3 OJHOI 3HAKOBOM CHUCTEMEI B

JPYTYO.

C/p Ne5

11

Koopaunarnas
npsiMast

KoopnunaTtHasa
npaMasd, BUIAbL
IPOMEKYTKOB Ha
HEMH.

VYyammecs 3HaIOT MOHSTHS: KOOPIMHATHAS
npsiMasi, KOOpANHATA TOUKH, YACITOBOU
MIPOMEKYTOK; 3HAFOT BUBI YUCIIOBBIX
MIPOMEKYTKOB.

YMET 0TME4aTh HAKOOPAUHATHON ITPSAMOM
TOUKY C 3aJJaHHON KOOPJIMHATOM, OIIPEIEATh
KOOPAMHATY TOYKH; OTIPEEIATh BU/T
MIPOMEKYTKA. YUallluecs: yMEIOT CBSI3bIBaTh
TeOMETPUYECKYIO U aHAJTUTHIECKYIO MOJICTTH
MPOMEXKYTKA U BBIOUPATH aICKBAaTHOE
0003HaUEHNE U CUMBOJIMYECKYIO 3aITUCh.
PasButre ymeHnus nepenaBarb HHQOPMALIUIO
CXaro, T0JTHO, BEIOOPOYHO, 0000111aTh U
CUCTEMAaTU3UPOBATh UHHOPMAIIHIO.




12

Koopaunarnas
npsmas

VYyamuecs 3HAIOT MOHATHS: KOOPIMHATHAS
npsiMasi, KOOpAMHATA TOYKH, YACITOBOM
MPOMEXKYTOK; 3HAIOT BUIBI YHCIOBBIX
MIPOMEKYTKOB

YMEIT 0TMe4arh Ha KOOPAMHATHON MPSIMOM
TOYKY C 3aJJaHHOU . KOOPJIMHATOM,
ONpeJIEATh KOOPAUHATY TOUKH; OTMPEICIISITh
BH/JI IIPOMEKYTKA. YUaluecs yMerT
CBSI3BIBATh T€OMETPHUSCKYIO U
AHATTMTUYECKYIO MOJICTTH TIPOMEXYTKA 1
BBIOMpATH a7ieKBaTHOE 0003HAYCHUE
CHMBOJIMYECKYIO 3alKiCh. Pa3Butue ymeHus
nepeaaBarh HH(POPMALIUIO CHKATO, MOJTHO,
BBIOOPOYHO, 0000MIIATh 1
CUCTEMAaTU3UPOBATh UHPOPMAIIHIO.

C/p Ne6

13

KonTponbHas
pabota Nel

Vuyarmuecs 1eMOHCTPUPYIOT YMEHHUE
I'PaMOTHO TOJIb30BaThCs MaTEMaTHYCCKUM
SI3BIKOM, PEIIaTh 3a/1a4ud, UCTIONIb3Ys
MaTeMaTH4eCKOe MOJICTUPOBAHHE.
Yyammecs BIaJeOT MaTeMaTHYeCKAM
SI3BIKOM, UCIIONB3YIOT MPUEMBI
MareMarnu4ecCckKoro MOZ[GJII/IpOBaHI/ISI HJIA
perieHus 3a1ad. Pa3BuTHe HaBBIKOB
caMOaHaJIn3a U CAaMOKOHTPOJIS.

K/p Ne 1

I'naBa 2. J/Iuneiinas ¢gynkumus, 11 yacos
OcHoBHas 1eJIb:
Cucremarusanus u 0000IeHIE CBEIEHUI 0 KOOPIMHATHON MPSAMOM, KOOPANHATHOM MJIOCKOCTH,
MOJyYEHHBIX yJalllUMUCS B Kypcax MareMaTuku 5-6 KiiaccoB
O3HaKoMJIEHHUE C TOHATHSMU JIMHENHOTO yPaBHEHUS C IByMs IEPEMEHHBIMU U €T0 PEIICHNUS,
JUHEHHON QYHKIMH, TPSIMON IPONOPIUOHATILHOCTH

dopMupoBaHHE YMEHUS BBIIOIHATH HOCTPOEHHE rpaduka JMHEHHOH QyHKIMH, mpsMoi

MPONOPIIMOHATIBHOCTH

o  ®opmupOBaHHUE MPEICTABICHUNA O B3aUMHOM PACHOJIOKEHUH I'PpaUKOB JIMHEHHBIX QYHKINH

14 | KoopaunarHa KoopaunarHast VYuamuecs 3Ha10T NOHITHSA:
IIAOCKOCTb.AATOPUTM
s TNIOCKOCTh KOOPJIMHATHAS MJI0CKOCTh, KOOPAMHATHI
IIOCTPOEHUA TOYKU M
(a; 8 ) B TOYKH.
IPSMOYTOABHOM YMET HaXOAUTh KOOPAUHATHI TOUKH HA
CHCTEME KOOPMHAT. | 170CKOCTH, OTMEYATh TOUKY C
3a/laHHBIMHA KOOPJIMHATAMH. Y Yaluecs
110 KOOPJAWHATAM TOUYKH OTMPENEIISIOT €€
nonokeHue 6e3 mocrpoeHus. Pa3surtue
YMEHHUS Tiepe1aBaTh HHPOPMAITHIO
CXaro, TOJTHO, BEIOOPOYHO, 00001I1aTh 1
CUCTEMAaTU3UPOBATh UHHOPMAIIHIO
15 | KoopaunarHa VYuyamuecs: yMeIOT CTPOUTD MPSAMYIO, C/p Ne7

s IIIOCKOCTh

YAOBJIETBOPSIOILYIO 3aIaHHOMY
YPaBHEHUIOK. Ydaluecs yMerT
COCTaBJIAITh YPAaBHEHUS NPSIMBIX,
NapajuIeIbHbIX 0CAM KOOPJAUHAT.
PasButne ymeHust oCymecTBiIATh
MEepEeBOJ MOHATHHN U3 OAHON 3HAKOBOM
CUCTEMBI B IPYTYIO.

10




16 | JIuneiinoe 07.10 | Aunelinoe ypaBHeHHE | YVyauuecs 3HAIOT ITOHATUS JIMHEHHOTO
ypaBHEHHE C - f;g;;’z _— ypaBHEHHE C JIBYMs IepPEMEHHBIMH,
JByMsI PellleHre ypaBHEHMsI pelieHus ypaBHeHus ax + by + ¢ =0,
MepEMEHHBIM ax + by + ¢ =0. rpaduka ypaBHeHUs. YUaliuecs yMET
U U ero };ﬁiﬁ’)ﬁ; 1\54' pr?:ci;iiiﬁa COCTABJISATH JIMHEWHOE YPABHEHHUE I10
rpapux rpaduka ypasmnenus | 3&AAHHOMY KOpHIO. PasButue ymeHus

ax + by + ¢ =0. MCIOJIB30BaTh (DyHKIIMOHAIHHO-
rpaduyecKue IpeaCcTaBIeHUs s
WUTIOCTPAIIH, UHTEPIPETALINHY,
OIMCaHMsI pealIbHBIX 3aBUCUMOCTEH.

17 | JIuneiinoe 08.10 VYyamuecs yMer0T OpeaessTh,
ypaBHEHHE C SIBJISICTCS JIM [1apa YUCEN pelieHueM
JBYMSI JUHEHHOTO YpaBHEHUS C ABYMS
IIEPEMEHHBIM HEU3BECTHBIMU, CTPOUTH Ipaduk
U U €ro ypaBHeHus ax + by + ¢ = 0, HaxonuTh
rpapuk TOYKY IepeceueHust rpaukoB

JMHENHBIX ypaBHEHUI 0€3 MOCTPOCHHUS,
BbIpa)KaTh B JMHEHHOM YpPaBHEHUU OJIHY
NEPEMEHHYIO Yepe3 JPYTyIo.

VYuyamuecs yMeroT CBsI3bIBaTh
CJIOBECHYIO, AJITEOPanyecKyro 1
reOMETPUUYECKYIO MOJIENIN pPeaIbHON
curyauuu. PazButue ymeHus
OCYILECTBIIATH IIOUCK HYKHOM
UH(OPMAIUH 110 3aJaHHON TeMe B
MCTOYHHMKAX Pa3JIMYHOIO THIIA.

18 | Jluneiinoe Aunetinas yskimsa. | Vyampecs 3HAIOT MOHATHS: JIMHEHHAS C/p Ne8
ypaBHEHHUE C E:;gﬁ?;ﬁgﬂaﬂ (GyHKIMs, HE3aBUCHMAs TIEPEMEHHAS
JBYMSI (aprymerr). (aprymeHT), 3aBUCHUMAsi TIepeEMEHHas,
NIEPEMEHHBIM BaBucuMast rpaduK JTUHEHHON QYHKIUH.

U H €TO0 fggggg‘;;ﬁ‘y;}i’if;“ Vmeror HpGO6p&30BBIBaTE> J'II/\I'HGI\/JIHOG
rpapuk HauGoabIiee ypaBHEHME K BUAY JTUHEHHON QyHKIMM
HaWUMEHBIIIEE y = kx + m, HaXoIuTh 3HaYEHUE
SHAYCHUS AMHCHHOR | dyyHKIMK PHU 3aJaHHOM 3HAYEHUH
g;};iiiim apryMeHTa, HaXOIUTh 3HAYCHUE
IIPOMEXKYTKE. apryMeHTa Ipu 33JaHHOM 3HAYCHUU
Bospacranue 1 (yHKIMH, CTPOUTH TpaduK JTMHEHHON
yObIBaHME AMHEHHOH X
p— ¢GbyHKUIMu. Yyariyecs 3HAIOT MOHATHS:
yObIBaro1ias JuHeHast pyHKIus,
BO3pacTarolas JuHeitHas GyHKuus
YmMmeroT 1o hopmysie onpenensTh
XapakTep MOHOTOHHOCTU. PazButue
YMEHUSI HCITOTb30BaTh (PYHKITHOHAIBHO-
rpaduuecKue IpeacTaBIeHUs s
WILTIOCTPAIUH, HHTEPIIPETAIINH,
OTMCAHMsI peasIbHBIX 3aBUCUMOCTEH.

19- | JIuneiinas VYyammecs: yMeIOT HaXOIUTh C/p Ne9,

21 | pyHKus u eé KOOPJIMHATBI TOYEK IEPECECUECHHUS NelO
rpaduk rpaduka ¢ KOOPIMHATHBIMU OCSMH,

KOOPJIMHATHI TOYKH IepECeUeHUs
rpauKOB JABYX JUHEUHBIX (PYHKITHH,
HauOOoJIbIlIee U HANMEHBIIIEEe 3HAYCHHS
(GYHKIMY HA 33J]aHHOM TIPOMEXYTKE.
Yyamuecs yMeIOT IPUBOAUTH IPUMEPHI
pEabHBIX CUTYaIlUM,
MaTeMaTUICCKUMU MOJICIISIMUA KOTOPBIX

11




SBIISIIOTCS TUHEWHBIE (DYHKIINU.
PasButne ymeHus nepenaBarb
MH(POPMALIUIO CXKATO, MOJTHO,
BBIOOPOYHO, 0000IIaTh U
CHCTEMaTHU3UPOBaTh HHPOPMAIHIO.

22

JIuneiinas

GbyHKIHS
y =Kkx.

Jluneiinas GpyHKIMS
¥ = kxu ee rpadux.

VYyamuecs 3HaIOT MOHATHUS IPSIMOU
IPONOPLUUOHAIBHOCTH, K03 duirenrta
MPONOPIMOHAIEHOCTH, YTIIOBOTO

K03 dULIHEHTA.

YMeET HaXouTh KO3(PPHUIIUESHT
MPOIIOPIIUOHAIBHOCTH, CTPOUTH Tpaduk
¢dbyaknun y = kx. Yyamuecs ymMeroT
JIOKa3bIBATh, YTO IPahUKOM MPSMOiA
IPONOPIUOHAILHOCTH SIBIISIETCS
npsmasi. Pa3BuTre yMEeHHS OCTaBIISITH
KOHCIIEKT MO0 JaHHOMY
MaTeMaTHIeCKOMY TEKCTY, BBIICIIATh
IJIaBHOE B TEKCTE; yMEHUS
OCYILIECTBIIATH IEPEBO MMOHATUN U3
OJTHOM 3HAKOBOM CHCTEMBI B APYTYIO.

C/p Nell

23

Bzaumnuoe
PacIoIOKeHH
e rpauKoB
JIMHEMHBIX
byHKIMA

B3aumnoe pacnonoxenue
rpadMKOB JTHHEHHBIX

hyHKIHIA.

VYyamuecs yMeIOT HaXOAUTh
HCHU3BCCTHBIC KOMIIOHCHTBI JIHHCﬁHI)IX
(GYHKIUH, eciH 33JJaHO B3aUMHOE
pacrionoxenue ux rpaguxoB. Pazsutue
yYMEHHUS MepenaBarh HHPOPMAIUIO
CKaTo, TOJTHO, BEIOOPOYHO, 00001IaTh 1
CHUCTEMAaTU3UPOBATh HHPOPMAIIHIO.

24

KonTponbHas
pabota No2

VYyamuecs 1eMOHCTPUPYIOT 3HaHUE
OCHOBHBIX MTOHATUH IIaBbl, YMEHHE
MIPUMEHSITDH MOJIyY€HHBIE 3HAHUS JISI
pelleHus] OCHOBHBIX 3a/ad. PazBurne
HaBBIKOB CaMOaHalln3a u
CaMOKOHTPOJIS.

K/p Ne 2

I'naBa 3. Cucremsl IBYX JIJMHEHHBIX YPABHEHHUH ¢ IByMsI lepeMeHHbIMH, 13 yacoB

OcHoBHas 1Eb:
e (O3HaKOMJIEHHE C TIOHATHUEM CHCTEMBI JIBYyX JIMHEWHBIX YPaBHEHUH C TByMs MTEPEMEHHBIMU

dopMHupOBaHUE YMEHHSI PEIIATh CHCTEMbI THHEHHBIX YPaBHEHHH CIIOCOOOM MOJICTAHOBKH,
CIIOXKEHHUS

25

OcCHOBHEIE
HOHATUA

CucreMa ypaBHEHHUH.
Pemenue cucremsl
YPaBHEHHH..
I'paduyeckuii meTon
PELIEHU CHUCTEMBI
YPaBHEHHH.

VYyamuecs 3Har0T IOHITUS CUCTEMA
YPaBHEHUN, pELIEHUS] CUCTEMBI
YpaBHEHUH. YMEIOT ONPEEIATH,
SIBJIIETCS JIM [1apa YUCEJl PEILIEHUEM
CUCTEMBbI ypaBHEHUH, pelIaTh CUCTEMY
JUHENWHBIX YpaBHEHUN IpapuuecKuM
croco6oM. Yuarmiuecs: yBepeHHO
BJIA/ICIOT TOHATUSIMH HECOBMECTHOU
CUCTEMBbI, HEOIIPEIEIEHHOM CUCTEMBI
CriocoOHbI 0OBSICHUT, TOYEMY
CHUCTEMa HE UMEET PEIICHUN, UMEET
€IMHCTBEHHOE pPEIICHNE, UMEET
0ECKOHEYHOE MHOYKECTBO PEIICHUH.
Pa3BuTHe ymMeHMs OCYyILIECTBIATh
MEepeBOJ MOHATHI U3 OHOM 3HAKOBOU
CUCTEMBI B IPYTYIO.
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26

OCHOBHEBIE
MMOHATHUSL

VYyamuecs 3Hal0T MOHATHS CUCTEMA
YPaBHEHUH, PEIICHUS] CHCTEMBbI
YpaBHEHUHU. YMEIOT OIPEIEIIATh,
SIBIISIETCS JIM [1apa YKMCEJl PEIICHUEM
CUCTEMBI ypaBHEHUH, peIIaTh CUCTEMY
JUHEHHBIX YpaBHEHUH rpaduaecKum
crocoOoM. Yyaiuecs: yBepeHHO
BJIQ/ICOT OHATUSIMU HECOBMECTHOM
CHUCTEMBI, HEOTIPEIETEHHOW CUCTEMBI
CnocoOHbI 00BACHUTE, IOYEMY CHCTEMA
HE UMEET PEIICHUM, UMEET
€IMHCTBEHHOE PEILLIEHNE, UMEET
0ECKOHEYHOE MHOXKECTBO PEIICHUH.
Pa3Butue ymeHust oCymecTBIiATh
MEePEBOJ MOHATHI U3 OAHOM 3HAKOBOM
CUCTEMBI B IPYTYIO.

C/p Nel2

27

Merton
HOICTAaHOBKU

MeTo oACTaHOBKHU

VYyamuecs 3HalOT AJITOPUTM PELICHUS
CUCTEMBI JINHEWHBIX YPaBHEHUI
METO/IOM MOICTAHOBKU. YMEIOT peniarhb
CUCTEMBI JIBYX JTMHEWHBIX YPAaBHEHUN
METO/IOM MOACTAaHOBKH I10 aJITOPUTMY.
VYyamuecss yMeI0T pelarb CHCTEMBI
JIByX JIMHENHBIX YPAaBHEHUN METOJOM
NOJCTaHOBKH. Pa3BuTHe ymMeHUs
IPaMOTHO BBINIOJIHATH
AJITOPUTMHUYECKHE NIPEANINCAHUS U
WHCTPYKIIHH.

Il yeTBepTH

29

Merton
OJICTAHOBKH

VYyamuecs yMerT pelarb CUCTEMBI
JIBYX JINHENHBIX YPABHEHUNA METOAOM
TOJICTAHOBKH, COCTABJISITh
MaTeMaTH4eCKy0 MOJIEIb PeaIbHOU
CUTYallUH B BUAEC CHUCTEMBI TMHEHHBIX
YpaBHEHUHN. YMEIOT PEIIaTh CUCTEMBI
JIByX JIMHENHBIX YPaBHEHUN METOJIOM
MIOJICTAaHOBKH, BBIOHpasi Harboee
palroOHaIbHBIN MyTh. Pa3BuTHE yMEHMS
nepenaBarb HH(GOPMAIIUIO CXKATO,
TIOJTHO, BEIOOPOYHO, 0000ITIaTh U
CUCTEMAaTU3UPOBATh HHPOPMAIIHIO.

Clp
Nel3,
Nel4

30

Meton
anreOpanyec
KOTO
CIIOKEHUS

MeToz aAre6pandecKoro
CAOZKEHHIA

VYyamuecs 3HaIOT AJITOPUTM PELICHUS
CUCTEMBI JINHEWHBIX YPaBHEHUU
METOZIOM aJIreOpandecKkoro CIoKeHUs.
VYuyamuecss yMEIOT pelarb CUCTEMBI
JIByX JIMHEHHBIX YPAaBHEHUN METOJIOM
anreOpandeckoro cioxeHus. Pazsurue
YMEHUS COCTABIATh KOHCIEKT IO
JAHHOMY MaTe€MaTU4E€CKOMY TEKCTY,
BBIICIIATH INIABHOE B TEKCTE.

31-
32

Meton
anreOpanyec
KOTO
CIIOKCHUS

VYuyamuecs ymeroT peliath CHCTEMBI
JIBYX JINHENHBIX YPABHEHUA METOAOM
anre0panvecKoro CI0KEHUs. YMEIOT
pelarb CUCTEMbI TUHEHHBIX
ypaBHEHUH, BEIOMpast Hanbosee

Clp
Nel s,
Nel6
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palMOHATIBHBIN MMYTh; YMEIOT pPellaTh
TEKCTOBBLIE 3aa4H ITOBBIIIEHHOIO
YPOBHSI TpyAHOCTH. Pa3BuTe ymeHus
WCIT0JIB30BaTh (PYHKIIMOHAJIbHBIC
MPEACTABICHUS JIs UJUTIOCTpAllUH,
WHTEPIPETAINH, ONTMCAHUS PEaTbHbIX
3aBUCUMOCTEN; YMEHUS OCYILECTBIIATh
NepeBo] MOHATUM U3 OTHOW 3HAKOBOM
CHUCTEMBI B JIPYTYIO.

33 | Cucremsl Cucremst ABYX 5 YMeEIT periarh TEKCTOBBIE 33]1a41 C
IBYX 2?;;?;5; Zﬁ:ﬁi:ﬁf ¢ | mMOMOMIBIO CHCTEMBI TMHEHHBIX
JIMHEUHBIX KAK MATEMATIYECKIE ypaBHEHUH. YMEIOT peniarb CUCTEMBbI
YpaBHEHUH C MOJIEAU PEAABHBIX JMHEWHBIX YpaBHEHH, BEIOUpast
IBYMsI cuTyauui HanOoJIee PalOHABHBIN I1yTh; YMEIOT
IIEPEMEHHBIM pelIaTh TEKCTOBBIE 3a/1a41
U KaK HOBBIIIEHHOT'O YPOBHS TPYIHOCTH.
MaTeMaTu4ec Pa3BuTHe ymeHMs UCII0NIb30BaTh
KH€ MOZIEIH (GyHKUMOHAIbHbIE TPEICTABICHUS IS
peanbHbIX WUTIOCTPAIK, HHTEPIIPETALNH,
CUTyaLui OIMCaHMsI peaslbHbIX 3aBUCUMOCTEH;

YMEHHUS OCYILIECTBIISITh IEPEBOJ
HOHATHI U3 OJHOM 3HAKOBON CHCTEMBI B
APYTYIO.

34- | Cucremsl YMeroT pemarb TEKCTOBbIE 334a4H C C/p Nel7

36 | nByx HIOMOIIBIO CUCTEMBI JIMHEMHBIX
JIMHENHBIX YpaBHEHUH. YMEIOT peIIaTh CUCTEMBI
YPaBHEHHUH ¢ JVMHENHBIX YpaBHEHUH, BEIOUpast
JBYMSI HanOoJiee palliOHAIBHBIN MyTh; YMEIOT
MIEPEMEHHBIM peliaTh TEKCTOBbIE 3a/1a41
U KaK HOBBIIIEHHOTO YPOBHSI TPYIHOCTH.
MaTeMaTu4ec Pa3ButHe ymeHnus 100bIBaTh
KHE MOJIENH MH(OPMAIHIO 110 33/1aHHON TeMe B
peanbHbIX HCTOYHHMKAX Pa3IMYHOrO TUIIA;
CUTyalui pa3BUTHE HaBBIKOB I'PYIIIOBON pabOTHI.

37 | KonTponbHas VYuyamuecs JEMOHCTPUPYIOT 3HaHUE K/p Ne 3
pabota Ne3 METOJIOB PEIIEHUsI CUCTEM JIMHEHHBIX

ypaBHEHMH, yMEHUE BbIOUPATh
HanOoJiee parmoHATBHBIN JUTsl TaHHOU
CUCTEMBI METOJI PEILICHUS. Y Yaliuecs
JEMOHCTPHUPYIOT YBEPEHHOE BIIaJICHUE
METOJaMH MaTeMaTU4eCKOr0
MOJICITMPOBAHMS TIPU PELICHUH
TEKCTOBBIX 3a/1au. Pa3BuTHE HABBHIKOB
CaMOAHaJIN3a U CAMOKOHTPOJIS.
I'maBa 4 Ctenens ¢ HaTypaJbHBIM NOKAa3aTeJleM U ee CBOMCTBA, 6 4acoB
OcCHOBHas LIETb:
e Cucremarusanus 1 0000IIeHHE CBEICHUH O CTENIEHH ¢ HaTypaJbHbIM MOKa3aTeleM, OTyYeHHBIX
y4aIIMMHUCS B Kypcax MaTeMaTHKH 5-6 Ki1accoB

e (O3HaKOMJIEHHE Y4YaIIUXCs ¢ TEPMUHAMH: OCHOBAHME CTEIIEHN», «II0KA3aTellb CTEIIEHN

38 | Yro Takoe Crenens. OcHoBaHue Vuyaruecs 3HaIOT MOHATHUS: CTENEHbD, C/p Ne18
CTeleHb ¢ E:Zﬁgi Hoxazarean OCHOBAHHE CTEIEHH, I0Ka3aTellb
HaTypaJIbHBI CTENEHU. YMEIOT BO3BOJUTH YKCIIa B
M CTENEHb. YyJaluecss yMelT HaX0IUTh
HoKa3areyieM 3HAUYEHUS CJIOXKHBIX BBIPAXKEHHUH €O

CTCIICHAMMU, ITPCACTABIIATHL YUCJIO B BUJIC

14




MpOU3BEAEHUs cTeneHen. Pazputue
YMEHUS NOJIb30BATHCS PA3JINYHBIMU
BBIUNCIIUTEIIBHBIMU CPEACTBAMH,
COCTABJIAITh KOHCIEKT IO TAaHHOMY
MaTeMaTH4YE€CKOMY TEKCTY, BBIIEIIATh
IJIJABHOE B TEKCTE.

39 | TabOmuua VYyamuecs: yMEeIOT I0JIb30BaThCS C/p Ne19
OCHOBHBIX TabIMIIeH CTereHel MPU BBITOTHECHUN
CTEIICHEH BBIYMCIICHHUI CO CTEIICHAMM. YJaniuecs

YMEIOT TI0JIb30BaThCsl TAOMHIICH
CTEIIEHEN NP BBIIIOJIHEHNH 3aJaHUM
MTOBBIIIEHHOH CJIOKHOCTH. PazButne
YMEHHUS TI0JIb30BAThCs CIIPABOYHBIMU
TaOJIUIIAMHU.

40 | CgoiicTBa CpoticTBa cTeneHu ¢ VYuyarmmuecs 3HaIOT MpaBUIa YMHOKEHUS

CTETICHH C HATYPaAbHBIM W JICJICHUS CTETICHEH C OIMHAKOBBIMHU

IIOKa3aTEAEM.

HaATypaJbHBI OCHOBAHUSIMH, ITPABUJIO BO3BEACHUS

M CTEINEHU B CTEMEHb. YMEIOT IPUMEHSATh

IoKa3arejaeM 9TH TIpaBWJjia MPU BBIYUCICHUAX, TS
npeoOpa3oBaHus ANreOpanvIecKux
BBIPAKCHUN. YUallluecss yMET
BBIBOAUTH CBOMCTBA CTCIICHU C
HaTypaJbHBIM [TOKa3aTelieM, IPUMEHSATh
WX JUIS YIIPOIICHUS BEIPAXKCHHUH CO
cTeneHsMu. Pa3BuTre ymMeHus
OCYIICCTBIIATH TOJ00P APTYMEHTOB JJIsI
JIOKa3aTelIbCTBA CBOCH IMO3HIINH,
(hopMynHpoBaTh BHIBOJIBI,

41 | CgoiicTBa VYyamuecs ymeror npuMensaTts cBoiictBa | C/p Ne20
CTEICHH C CTENeHeH ISl YIPOIIEHUS YUCIOBBIX U
HaTypalbHBI anreOpanvecKux BhIPaKEHUH.

M VYyamuecss yMEIOT IPUMEHATh CBOMCTBA

IMOKa3aTeIeM. CTETEeHEe! I YIPOIIEHHUS CIOKHBIX
anredpamdeckux Jipodeil. Pa3zsutue
YMEHHUS NepeiaBaTh MHPOPMAIIUIO
CKaro, MOJTHO, BEIOOPOYHO, 0000111aTh 1
CUCTEMAaTU3UPOBATh HHPOPMAIIHIO.

42 | YMHOXEHUE YMHOXEHHUE U I€ACHUE | YyaIiecsl yMEIOT NpUMeHATh npasuna | C/p Ne2l
TCIIEHEU 19

U Jenenne gaineaxfmgmn YMHOXEHUS U JICJICHUS CTENIEHEH C

CTENeHEN ¢ TOKA3ATEATMIL. OMHAKOBBIMH IOKa3aTeIIMU JIJIs

OJIMHAKOBBIM YIPOILEHHUS YHCITOBBIX U

i anreOpanveCcKux BBIPAKEHUM.

IMOKa3aTesIsaM

u

43 | Cremensb ¢ CreneHb ¢ HyA€BBIM VYyamuecs yMEIOT PUMEHSTH ITpaBuiIa
HYJIEBBIM TORASATCACM: YMHOKEHHS U JIEJICHHS CTENeHel ¢
IMOKa3aTeIeM. OIMHAKOBBIMU ITOKA3aTEISIMH JIJIsI

YIIPOIIECHUS CIIOKHBIX allTeOpandecKux
TIpoOeii.

YMEIOT HaXOIHTh CTETICHb C HYJIEBBIM
nokasareneM. Moryr apryMEHTHPOBAHO
0o0ocHOBaTh paBeHCTBO a° = 1

YMmerot HaXO0AUTh 3HAYCHUA CIIOKHBIX
BBIPQ)XEHUH C HYJIEBBIMU CTCTICHSIMHU.
PasButre ymeHus: IpOU3BOIUTH
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apryMEHTUPOBAHHBIE PACCYKICHUA,
MIPOBOJUTH 0000IIICHHE.

I'maBa 5 OnHowieHbl. Apu(MeTHUECKHE ONIePAIMU HAl OTHOYIeHAMH, 8 YacoB
OcHOBHas 11€JIb:
O3HaKOMJICHUE C MOHATHAMH: «OJHOWICHY, «KOA((OUIIMEHT OJHOUIICHAY, «CTaHAAPTHBIA BUJ

OJHOYJICHAa», «HOI[O6HI)IC OJHOYJICHBI»,

q)OpMI/IpOBaHI/Ie YMCHHUA BBIIIOJIHATH OIICpAllMK HaJl OAHOYJICHAMU: CJIOKCHUC, BBIYMUTAHHUC,

YMHOXCHUC, JCIICHHUC, BO3BCACHUC B HATYPAJIIbHYIO CTCIICHb

44

OpmHo4AEH.
Koadppunuent
OIHOYAEHA.
CraHmapTHBIN BU[

IlousTue
OIHOYJICHA.
CrangapTHbl
U BUJ

OZHOYJICHA OMHOYACHEI.

omHouAeHa. ITomobOHBIE

VYyamuecs 3HaIOT MOHATHS: OAHOYJICH,
K03((HUIIUEHT OHOUJICHA,
CTaHJapPTHBIN BUJ OIHOWICHA.

YMEIT HaX0UTh 3HAYEHUE OTHOUJICHA
IIPY YKa3aHHBIX 3HAYECHUAX
IIEPEMEHHBIX. Y4Yalluecs: yMerT
IIPUBOAUTH OJHOWIEH K CTAHAAPTHOMY
BUy. Pa3BuTHe ymeHus: COCTaBIATh
KOHCIIEKT 110 JaHHOMY
MaTeMaTu4CCKOMY TCKCTY, BBIACIIATH
IJIJaBHOE B TEKCTE; YMEHUS TPaMOTHO
BBITIOJIHATE aJITOPUTMUYCCKHC
IPEAIUCaHUs U HHCTPYKLIHH.

C/p Ne22

45

Cioxxenue u
BBIYUTAHUE
OTHOYJICHOB

ChozKeHre OJHOYAEHOB

Vuaniuecs 3HaIOT IIOHATHE OT00HBIX
OJTHOYJICHOB, JITOPUTM CIIOKCHUS
(BBIYMTAHMS) OTHOUYJICHOB.

VYMeI0T BBIIOIHATE CIOKEHHE U
BBIYMTAHUE OJHOWICHOB 10 aJITOPUTMY.
VYuyamuecs: yMerOT BbIIOJIHATD
CJIO’KCHHE U BEIUMTAHHE OJTHOYJICHOB.
Pa3Butue ymeHusi rpaMOTHO BBINOJIHATH
AJITOPUTMHUYECKUE TIPEATUCAHUS U
MHCTPYKIIUU HA MaTeMaTUu4eCKOM
Marepuae.

46

Cnoxeunue u
BBIUUTAHUE
OQHOYWIEHOB

VYuyamuecss yMEIOT IPUMEHATD IIpaBuia
CJIOKEHUS Y BBIYMTAHUS OJHOUYICHOB
JUISL YIIPOLLIEHHS] BBIPAKCHUN U PELLICHUS
YpaBHEHUH. Y4Yaniuecs yMerT
IIPUMEHSATD [IPaBUJIA CIIOKCHUS U
BBIYMTAHUS OTHOYJICHOB JJIs
YIPOLIEHUS BBIPAXKEHUN U PELICHUS
ypaBHeHUN. Pa3zBuTue yMeHHs
OCYILECTBIIATH IIOUCK HYKHOU
nH(pOopMaIuu 1Mo 3aJaHHOU TEME B
HMCTOYHUKAX PA3JIUYHOIO THUIIA.

Clp Ne23

47

VYMHOXKEHHE
OJHOYICHOB.
Bo3senenue
OJHOYJICHA B

HaTypaJIbHYIO
CTETEHb

HaTypaJIbHYIO CTETICHb.

VYMHOKEHUE OHOYJICHOB.
Bo3Benenue ogHousicHa B

VYyamuecs 3HaI0T aJITOPUTMBI
YMHOXEHUS OJTHOUJICHOB U BO3BEACHUS
OJTHOYJICHA B HATYPAJIbHYIO CTEICHb.
YMEIOT BBINOIHATH YMHOKEHUE
OIHOYICHOB U BO3BEACHHE OJTHOYJICHA B
CTEIEHb I10 AJITOPUTMY. Yyaluuecs
YMEIOT BBITIOJIHATh YMHOKEHUE U
BO3BEJICHUE B CTENCHb CIIOKHBIX
onHOUYIeHOB. Pa3ButHe ymeHus
MIPUBOJIUTH IPUMEPHI, TOOUPATh
apryMeHTHI, (POPMYITHPOBATH BHIBOIBI,
COCTaBIISATH HAOOP KapTOUEK C
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3aJaHUAMU.

48 | YMHOXEHHE VYyammuecs: ymeroT npumMeHsaTh paBuia | C/p Ne24
OJTHOYJICHOB. YMHOXEHUSI OJTHOUJICHOB, BO3BEICHUS
Bossenenue OJTHOWJICHA B CTETIEHb IS YIPOILECHUS
OIHOWICHA B BBIPQ)KCHUM. Y4Yaluecs yMerT
HaTypaJIbHYIO IPEICTABIATh JaHHBIA OJHOWIEH B BUC
CTENEHb CTENEHU OJTHOUWIEHA, ONIEPUPYIOT
MOHSTUSAMH «KOPPEKTHAs 3a]1a4a,
«HEKOPPEKTHAas 3a/1a4ay.
11l yeTBepTH
49 Henenue [eaeHre oqHOYACHA Ha VYyamuecs 3Ha0T aJITOPUTM J€JICHUS
OIHOYNIEHA OFUTOTACH OITHOYJIEHOB
Ha OHOYJICH YMEIOT BBINONHSTH JEJICHNE
OJTHOWJICHOB I10 QJITOPUTMY. Y4aluuecs
BBITOJTHSIOT JIEJICHUE CIOKHBIX
OJTHOWJICHOB.
50 | Jlenenue VYyamuecs ymeroT npuMensth npasuwio | C/p Ne25
OJTHOYJIEHA JIEJIEHUS] OJTHOWIECHOB JIJIsl YIIPOLIEHUS
Ha OJHOYJICH anredpanveckux Ipodeil. Yuaruecs
YMEIOT JIeJIaTh BBIBOJI O KOPPEKTHOCTH
oTiepaIiy JIeJIeHUs JaHHBIX
OJHOUYWICHOB. PazBuTue ymeHus
IPUBOAUTH IPUMEPHL, TOJOUPAThH
apryMeHTHI, (DOPMYITUPOBATH BHIBOJIBI.
51 | KonrponbHas VYvyamuecs JeMOHCTPUPYIOT 3HAaHUE K/p Ne 4
pabota Ne 4 OTIpe/IeNICHUs CTETIEHU C HaTypalbHbIM

IIOKA3aTeNeM, YMEHUE MOJIb30BaThCs
CBOMCTBaMU CTEICHU JIJIs1 BEIYMCIICHUS
3HAQYEHUN BBIPAKECHUU, IIPaBUIAMU
YMHOXXECHUS U JIEJICHUS CTEIECHE,
BO3BEJICHUSI CTETIEHU B CTETIEHb.
VYyamuecss AeMOHCTPUPYIOT 3HAHHE
OCHOBHBIX CBOMCTB CTEIIEHU C
HATypaJIbHBIM MTOKA3aTEIEM, YMEHUE
IIPUMEHSATH CBOWCTBA IIPU PELIEHUN
3a1a4. Yyamuecs JEMOHCTPUPYIOT
YMEHHUE BBITNOJIHATE YIPOLICHUE
CJIOHBIX YUCJIOBBIX M aJIreOpandecKux
BBIPAKEHHM, UCITIOJIb3YsI CBOMCTBA
crernieHn. Pa3BuTHE HAaBBIKOB
CaMOAHAJIN3a U CAMOKOHTPOJIS.

I'maBa 6 MHorowienbl. ApupMeTHyecKHe onepauuu HaJ MHOro4jieHamu, 15 yacos

OcHOBHas 1EJb:
O3HaKOMJICHUE C MTOHATHAMH: «MHOTOWICH», «9JICH MHOTOYICHA, «CTAHAAPTHBIA BUJ] MHOTOUICHA
dopMHIpoBaHUE YMEHHSI BBITOIHATEH OTEPAIMH HAaJl MHOTOYJICHAMH: CIIOKEHHUE, BRIYUTAHNE
MHOTOYICHOB, YMHOXXCHHE HA OJHOWICH, YMHOXXCHHE Ha MHOTOWICH, JICJICHHE HA OJHOWICH
dopmupoBaHUE YMEHHS PUMEHSTH (POPMYIIBI COKPAIIIEHHOTO YMHOXEHHSI JIJIsl TpeoOpa30oBaHUS

MHOTOWIEHOB
52 | OcHoBHBIE MuorouaeH. YaeHbI VYyamuecs 3Ha0T oHATHs: MHOTOWIeH, | C/p Ne26
MHOTI'OYACHA. ﬂBy‘IAeH.
[MOHATHUSA YJICHBI MHOTOYJICHA, IBYYJICH,

TpexuaeH. [IpuBeneHue
I0A0OHBIX YACHOB
MHOTOYA€HA.
CraHoapTHBIN BUA
MHOT'OYA€HA.

TPEXUIICH, CTAHAAPTHBIA BUL
MHOTO4JIeHa. YMEIOT MPUBOAUTH
MHOTOWIEH K CTaHJIapTHOMY BHU]TY.
VYvyamuecs: yMeI0T NPUBOJUTH CIIOAKHBIN
MHOTOWIEH K CTaH/IapPTHOMY BHU]LY.
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53

Cnoxenne u
BBIYMTAHUE
MHOTOYIEHOB

CaokeHUE U BBIYHUTAHUE
MHOTI'O4YAECHOB.

VYyamuecs 3HaOT IPaBUIO
COCTaBJICHUS aNredpanveckoil CyMmbl
MHOTOWIEHOB. YMEIOT BBIIIOJIHATH
CJIOKEHUE U BBIUUTAHHE MHOTOUWJICHOB.
VYvyamuecs: ymerT BbIIOJIHATh
CJIOKEHUE U BBIUYUTAHHE MHOTOYJICHOB.
Pa3BuTHE ymMeHMS TPaMOTHO BBIIIOJIHATh
AJITOPUTMHUYECKUE IPEANUCAHUS U
HMHCTPYKLUU HA MaTeEMaTu4eCKOM
Marepuaie.

54

Cnoxenne u
BBIYUTAHUE
MHOI'O4JICHOB

YMEIOT BBINOJIHATD CI0XKEHUE U
BBIYMTAHUE MHOTOWICHOB. ¥Y4Yalluecs
YMEIOT BBIIIOJIHATH CIIOKEHUE U
BBIUMTAHUE CIIOKHBIX MHOTOWICHOB.
Pa3BuTHe ymMeHMs IPUBOIUTH IPUMEDPBI,
no0upaTh apryMeHThl, OPMYINPOBATh
BBIBOJIb.

C/p Ne27

55

VYMHOXEHUE
MHOTro4YJeHa
Ha OJHOWIECH

YMHOXKEeHHEe MHOToO4YAeHa
Ha OJHOYACH.

VYyamuecs 3HaIOT IPABUIO YMHOXCHUS
MHOTOYIE€HA Ha OJJHOWIECH. YMEIOT
BBINOJHATh YMHOKEHHE MHOTOWJIEHA Ha
OJHOWIEH. Yyaluecs yMErT
IPUMEHATH IPABUIIO YMHOXKECHUS
MHOTOWIEHA Ha OJJHOYJIEH IS
YIPOILEHUS BbIPAXKEHUM, pelieHus
YpaBHEHUH.

56

YMHOXKEHUE
MHOTOWIEHa
Ha OJHOWIECH

YMEIOT BBINOIHITh YMHOKEHHE
MHOT'OYJIEHA HAa OTHOWIEH BBIHOCHUTH 3a
CKOOKH OJTHOWIEHHBIN MHOXKUTENb.
VYyamuecs: yMeIOT pemarb TEKCTOBbIE
3aJ1auu, UCTOJIb3Ys MOTyYEHHbIE 3HAHUS
1o teme. Pa3BuTue ymeHUs NIpUBOIUTH
MIpUMEpBI, TOAOUPATh APIYMEHTHI,
(hopMyITHpPOBATh BHIBOJIBI.

Clp
No28,
Ne29

S7

YMHOXKEHHE
MHOTOUYJIEHA
Ha
MHOTOYJICH

VYMHOXEHHE MHOTOWIEHA Ha
MHOTOYJIEH.

VYyamuecs 3HaIOT IPABUIO YMHOXKECHUS
MHOTOYJIEHOB.

VYMEIOT BBITOJTHATE YMHOXCHHE
MHOTOWJIEHOB. Y4Yaluecs yMerT
BBIBOAWTH IPABHUJIO YMHOXCHUA
MHOT'OWIEHOB.

58-
59

VYMHOXKEHHE
MHOTOYJIEHA
Ha
MHOTOYJICH

VYyamuecs: ymerT BBITOJIHSTh
YMHOXXEHUE MHOTOUIEHOB. Yualuecs
YMEIOT pelIaTh TEKCTOBBIC 3aa4H,
MaTeMaTH4ecKasi MOJIeTb KOTOPBIX
COZIEP)KHUT MPOU3BEICHUE MHOTOWICHOB.
VYuyamuecs: yMerOT BBIIOJIHATD
YMHOXXEHHUE CIIOKHBIX MHOTOWJICHOB.
VYuyamuecss yMeroT peliaTh TEKCTOBbIE
3aJ]a4i, MaTeMaTudeckas MoAeab
KOTOPBIX COJEPKUT MIPOU3BECHUE
MHOTOWICHOB. PaszBuTHe ymMmeHuUs
MIPUBOAUTH MMPUMEPHI, TOIONPATH
apryMeHThI, (GOPMYITHPOBATH BHIBOIBI.

C/p Ne30

60-
61

DopMyibl
COKPAIIEHHOT
0 YMHOXEHHUS

KBagpat cymMMBI 1
KBaJpaT pPasHOCTH.

VYyamuecs 3HaI0T GOpPMYJIbI KBaapara
CYMMBI U KBaJipaTra pa3HOCTH. YMEIOT
BBINIOJIHATH NPOCTENIINE

C/p Ne31
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peoOpa3oBaHusi MHOTOYJICHOB,
BBIUMCIICHUS 110 hopMynaM. Yuamuecs
YMEIOT BBIBOJUTE (hOPMYITBI KBajpaTa
CYMMBI U KBaJipaTra pa3HOCTH, UMEIOT
MPEJCTABICHUE O TEOMETPHUECKOM
000CHOBaHUHM ATUX (HOPMYJI; YMEIOT
BBIIIOJHATH Peo0pa3oBaHUs
MHOTOYJICHOB 110 (hOpMyJIaMm.

63

DopmyIbl
COKpAIIEHHOT
0 YMHOXEHHUS

Pa3nocTh KkBasparos.
Paznocts KyOOB 11 cymMa
KyOOB.

VYyamuecs yMeIOT BBIIOTHATh
npeoOpa3oBaHusi MHOTOUJICHOB,
BBIYHCIICHHS 110 (OpMYyIIaM KBajpara
CYMMBI U KBaJIpaTra pa3HOCTH.
VYvyamuecs: ymerT BbIIOJIHATh
peoOpa3oBaHusl CIIOKHBIX
MHOTO4WICHOB, HCIIOJIB3YS (POPMYITBI
KBaJ[paTa CyMMBI U KBaJipara pa3HOCTH.
PazButue ymenus nepenaBarb
UHGOPMAIIUIO CKATO, TIOJTHO,
BBIOOPOYHO, 0000IIaTh U
CUCTEMAaTU3UPOBATh HHPOPMAIIHIO.

C/p Ne32

64

Dopmybl
COKpPAIEHHOT
0 YMHOXXEHHUS

VYyamuecs 3Ha0T HOPMYIBI Pa3HOCTH
KBaJIPaTOB, a3HOCTU U CYMMBI KyOOB.
YMEIOT BBIMOIHSTH MPOCTEUIITHE
npeoOpa3oBaHUs MHOTOWICHOB,
BBIUMCIICHUS 110 PopMyliaM
COKPAIEHHOIO YMHOXEHHS.

C/p Ne33

65

KontposnbsHas
paborta Ne 5

VYvyamuecs J1eMOHCTPUPYIOT 3HaHHUE
MpaBUil apuPMETHIECKUX JEHCTBUN HaT
MHOTOYJIEHAaMU, OPMYIT COKPAIIEHHOTO
YMHOXXECHUS, YMEHHUE IPUMEHATH
IIOJIYYEHHBIC 3HAHUS ISl PELICHUS
OCHOBHBIX 3a/1a4 IJIaBbl. Yyanuecs
JEMOHCTPUPYIOT YMEHHUE IPUMEHSTH
MOJTYyYECHHBIC 3HAHUS ISl PEIICHUS
Ka4eCTBEHHBIX 3a/1a4.

K/p Ne 5

66

Henenue
MHOTOYJIEHA
Ha OJTHOYJICH

JleaeHre MHOTOYAEHA HA
OIHOYAEH.

VYyamuecs 3Hat0T NPaBUIO JETICHUS
MHOTOYJIEHA HA OJHOUWIECH. YMEIOT
JIETUTH MHOTOWICH HAa OTHOWICH.
VYuyamuecs: yMeroT efiaTh BBIBOJ O
KOPPEKTHOCTU OII€palivn ACTICHUSA
MHOTO4JIEHA Ha OJJHOUYJIEH, YMEIOT
BBIITOJIHATH JACJICHUE MHOI'OYJICHA Ha
OJTHOWJIEH.

I'maBa 7 PazioskeHue MHOrO4JIeHOB HA MHOKHUTeJIN, 18 yacos

OcHOBHas 1EJb:
O3HaKOMJICHHUE C ITOHATHEM Pa3JI0KCHHSI MHOTOWICHA HA MHOXHTEITH
dopMupoBaHUE YMECHHS BBITTOIHATH PA3JIOKEHUE MHOTOUWICHA HA MHOYHUTEIH, HCIIONIB3YS METO]T
BBIHECEHHS OOIIET0 MHOXKHUTEIIS 32 CKOOKH, METO TPYIITUPOBKH, METOJ BBIJICIICHHUS TTOJTHOTO
KBaJipara, GOopMYIbl COKPAIEHHOTO YMHOXKCHHS

67

Yro Takoe
paziiokeHue
MHOTOYJICHA
Ha
MHOXKHUTEIIN U
3a4eM OHO

BrIinecenue o01iero
MHOXKHTEAS 38 CKOOKH.

VYyamuecs 3HaIOT MOHATHE PA3I0KCHHUS
MHOTOWIEHA HA MHOXKUTEIH. Yyaluecs
UMEIOT YE€TKOE MIPEJCTABICHHUE 00
00JIaCTH IPUMEHEHHUS OTIePALIUU
Pa3I0XKECHHSI MHOTOWICHA Ha
MHOKUTEIH.
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HYXHO

68 | Brinecenue VYyarmmuecs: 3Haf0T aNTOPUTM OTHICKaHUS
o0r1ero 00IIeT0 MHOXKUTEISI HECKOJIBKIX
MHOXHTEJIS OJTHOUJICHOB.
3a CKOOKH YMEIOT BBIIOIHATE BEIHECEHHUE OOIIETO

MHOYKHTEJS 32 CKOOKH T10 aJITOPUTMY.
VYyamuecs: ymerT BbIIOJIHITh
BBIHECEHHE 32 CKOOKH OOIIIEeTo
MHOTOWICHHOTO MHOXKHUTEJISI, BIA/ICIOT
pruéMOM 3aMEHBI IEPEMEHHOM.

69 | BeiHecenue YMEIOT BBIMONHSTH BeiHECceHue obmero | C/p Ne34
o0rrero MHOXKHTEJS 32 CKOOKH. Ydarmecs
MHOKHUTEIIS YMEIOT IPUMEHSTH OTEPAIIUIO
3a CKOOKH BBIHECEHUS 00IIET0 MHOKHTEIS 32

CKOOKH JUISI YIIPOIICHUSI BEIYHUCIICHHIH.

70 | Croco0 Crioco6 rpynnupoBKy. VYuyaruecs: 3Har0T alrOPUTM

TPYIITAPOBKA pa3IOXKCHHSI MHOTOYICHA Ha
MHOXKHUTENN CIIOCOOOM TPYITTHPOBKH.
YMEIOT BBITIOHSTH Pa3IoKCHUE
MHOTOUYICHA Ha MHOXKHTEH CIIOCOO0M
TPYIITAPOBKU TIO AJITOPUTMY.
VYuyamuecs yMeIT BBIIOTHATh
Pa3IOKEHUE MHOKUTEIH CITIOCOOOM
TPYIITUPOBKU ISl CJIOXKHBIX
MHOTOYJICHOB.

71 | Cooco0 VYyamuecs: yMerOT BbIIOJIHATD C/p Ne35

TPYIITAPOBKA pa3oXKeHNe MHOTOWICHA Ha
MHOYKHUTENN CIIOCOOOM TPYIIITUPOBKH.
VYyamuecs yMeI0T NPUMEHSTH CIIOCO0
TPYIIUPOBKYU AJIs YIIPOILEHUS
BBIYHCIICHUH, Pa3I0KeHUEe MHOTOWICHA
Ha MHOXXHUTEIH CTIOCOO0M IPpyNIUPOBKH
JUISl peIICHUs] YPABHEHUM.

72 | PaznoxxeHue Pasnoxenne VYyaruecs yMeIOT pacKkiabIBaTh
MHOTO4JIEHA . inMom}o MHOTOYJIEH HA MHOKHTENHU C HOMOIIBIO
Ha dopmya coxpamentoro | POPMYI COKPAIIEHHOTO YMHOKEHHS B
MHOKHUTENH C YMHOXKEHHSL. MPOCTEHIINX Caydasx. Ydammecs
TTOMOIIIBIO YMEIOT BBITIONHSTE PA3JIOKEHUE
dbopmyi MHOTO4WICHA HAa MHOXHTEITH C IIOMOIIBIO
COKpaIIéHHOT (hopMyIT COKpaIIEHHOTO YMHOKECHHUS.

0 YMHOXCHHUS

73- | Paznoxxenue VYuyamuecss yMeIOT TPUMEHSATH IPUEM Clp

76 | MHOTOWICHA Pa3IOKESHHSI HA MHOYKHUTEITH C Ne36-38
Ha MOMOIIIBIO (POPMYIT COKPAIIEHHOTO
MHOKUTEH C YMHOXKEHUS JUTS YIIPOIICHHUS
TTOMOIIIBIO BBIYHCIICHUH, PEIIeHUs] ypaBHEHUH.
bopmyin VYyamuecss yMEerOT IPUMEHSTh
COKpaII¢HHOT pa3noXXeHre MHOTOUYJICHA Ha
0 YMHOCHHS MHOXHTEJH C TIOMOIIBIO (hopMyIT

COKpAIIEHHOTO YMHOXEHUS JIJIst
pelLlIeHNs] YpaBHEHHUI.

77 | Paznoxenue KomGuuarm pasmimamsbix VYvyamuecss ymeroT BbIIOJIHSTH
MHOTOUJICHA npuenos. METox BEACICHIA | 1\ 1 e 1 MPOCTEHIIMX MHOTOUIEHOB

IIOJIHOT'O KBaJpara.
Ha Ha MHOXHTEIHU C IIOMOIIBIO

MHOXXUTECIIN C

KOMOWHAIIMHN U3YYEHHBIX TPUEMOB.
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MTOMOIIBIO VYuyamuecs yMeIoT BBITOIHSTD
KOMOUWHAIUU pa3noxeHre MHOTOWICHOB Ha
Pa3IMYHBIX MHOXHTEJH C TIOMOIIIbIO KOMOMHALIUU
puEMOB U3yYEHHBIX TpuéMOB. PazButue ymenus
MIPOU3BOIUTH APTYMEHTUPOBAHHBIE
paccyXJeHus, TPOBOAUTL 0000IICHHE.
IV yeTBepThH
78- | Paznoxxenue VYuyarmuecs: yMeIOT BBIIOJIHATD C/p Ne39
79 | MHOTOUSICHA pa3ioxeHrue MHOTOYJICHA Ha
Ha MHOYKUTEJIN C IIOMOIIBI0 METOAA
MHOXHTEJH C BBIJICJICHUS TIOJIHOTO KBaJpara,
MTOMOIIbIO IPUMEHSTH Pa3ioKeHHe MHOTOUJIeHa Ha
KOMOMHAINH MHOXHTEJH C TIOMOIIbIO KOMOMHALINT
pa3IMYHbIX Pa3IUYHBIX TPUEMOB IJIs1 YIIPOILLICHUS
NpUEMOB BBIYVCIICHUM, PELICHUS YPABHEHUIA.
VYyamuecs yMeI0T MPUMEHSTh
pa3iokeHre MHOTOYJICHA Ha
MHOYKUTEJIN C TIOMOIIBI0 KOMOMHAIIUT
Pa3IMYHBIX TPUEMOB IS YIIPOLICHUS
BBIYMCJICHUM, PEILICHNS] YPABHEHHUI.
80 | Cokparienue lonsTue anredpanteckoi Yuyaruecst 3HaIOT MOHATHE
anredpanyec Apodu. Cokpatuere anreOpandecKon IpoOH, alropuT™m eé
anredpanyeckoit JpooH. >
KHUX JIpoOeit COKpAILlCHHUS. YMEIOT COKpauarhb
anrebpandeckue ApoOu Mo aJroOpUTMy.
81- | Cokpamienue VYyamuecst yMerOT cokpamars cioxasie | C/p Ne40
83 | anrebpanuec anredpandeckue Apodu, KOMOMHUPYS
KHX JIpoOeit M3YyYEHHBIE METO/IbI Pa3IOKEHUS
MHOTOYIEHOB Ha MHOXKUTEIIH.
84 | ToxxnecTBa Toxnectso. ToxnectBernno | Vyaruecs 3HAIOT TOHATHS TOXKIECTBA,
PaBHBIC BLIPpAXKCHUS. o
TornecTReRRbIC TOXKJIECTBEHHO PABHBIX BBIPAKEHU,
TMpeo6pasoBaHmsL. TOKJIECTBEHHOTO MTPeo0pa3oBaHus.
YMerT 0Ka3bIBaTh TOX/ECTBA,
BBITTOJTHSISI TIPY 3TOM TOXKJIECTBEHHBIE
npeoOpa3oBaHus aaredpanyecKux
BBIPAKCHUI.
85 | KonTponbHas VYyamuecs JEMOHCTPUPYIOT YMEHHE K/p Ne 6
pabota Ne6 MIPUMEHSTH Pa3IN4HbIe PUEMBI IS
pa3yoKeHHsl MHOTOYJIeHa Ha
MHOXHTENH . Pa3BUTHE HABBHIKOB
camMOaHaJln3a ¥ CAaMOKOHTPOJIS.
I'maBa 8 ®ynknus y = X%, 9 uacoB
OcCHOBHas LIETb:
*  OsnakomsieHHe ¢ pyHKIHUEN BUIA Y = X2
*  DopMHpOBAHIE yMEHHS BHIIOIHSTE IOCTPOCHHE rpadrka QyHKIHHA y = X
*  ®opMHpOBaHHE MPEICTABIEHUH O TPAQUUECKOM PEIEHUH YPABHEHHUH
*  ®opMupoOBaHUE MPEACTABICHUI O KYCOYHOM QYHKIHN
*  ®opMUpPOBaHWE YMEHHS HAXOIUTh HAKOOJBIIEE U HAMMEHBIIEE 3HAYCHUS (DYHKIIMH HA 33/aHHOM
POMEKYTKE
86 | OyHKIM Dymkus y = x°, ee Vuamuecs 3HalOT NOHATHA: apaloa,
y=x’ueé cpoficTa 1 rpagH. BETBH NMapaboJIbl, 0Ch CHMMETPHH
rpadux napaboIibl, BETBU MapaloJibl, BEpIInHA
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napaboIibl. YMEIOT CTPOUTH Mapadody.
VYuamuecs BIafeioT HaBBIKAMH YTCHHS
rpa¢ukoB. Pazsutne ymeHus
MICTIONb30BaTh (DYHKIIMOHAIBHO-
rpaduuecKue IpeaCTaBICHUS s
WUTIOCTPAIlMM | OITMCAHUS peaibHbIX
3aBHMCHMOCTEHN.

87- | OyukIusa y = VYyarmuecs: yMEIOT OMMCHIBATh C/p Ned1

88 | x“meéd reoOMeTpHUYECKUE CBOMCTBA Mapadobl,
rpadpuk HAXOJWUTh HAUOOJIbIIIEE ¥ HAMMEHBIIICES

3HaueHns QYHKIHH y = X Ha 3a1aHHOM
OTpE3Ke, TOYKH MePeceUeHuUs TapadoIIbl
¢ rpaduKkoM JIMHEHHOHN (PyHKIIHH.
VYyaniuecs: BIaJetOT HAaBBIKAMU YTCHHSI
rpaduKoB.

89 | I'paduueckoe Ipagueckoe pemenne VYuyamuecs 3HaIOT alIrOpUTM
perieHue YPABHEHIIL. rpadu4ecKoro perieHus: ypaBHeHUH.
ypaBHCHHI YMEIOT BBITNOJIHATH PEIICHUE

ypaBHEHUH TpaUIeCKUM CTIOCOOOM.
YMEIOT BBINOJIHATh PEIICHUE CIIOKHBIX
ypaBHEHUH TpaUIECKUM CTIOCOOOM.
Pa3Butne yMeHuUs UCIIONIB30BaTh
(byHKIMOHATBHO-TpauIecKIe
NPEACTaBICHUS ISl WIUTFOCTPAIUU |
OTIMCAHMSI PeabHBIX 3aBHCUMOCTEH.

90 | I'paduueckoe YMEIOT BBINONHATH PELICHNE C/p Ned?2
pereHne ypaBHEHHI TpapruecKuM CIIocOO0M.
ypaBHEHUI YMEIOT BBINOJIHATH pEIIeHUE CI0KHBIX

ypaBHEHUH TpaQUIECKUM CITIOCOOOM.

91 | Yro o3HavaeT Kycounas dpyHKIms. VYyarmuecss UMEIOT NPEACTaBICHUE
B MaTeMaTHKe ;;‘i;fﬂ;?a(%izim KYCOYHOM (yHKIMH, 001aCTH
3aInCh onpenesenus dynxipm. | ONPENENeHHs QYHKIMY, HEIPEPBIBHOM
y = f(x) (GYHKIMH, TOYKE pa3pbiBa. Yyamiecs

HMEKOT YETKOE MPEACTABIEHHE O
KyCO4YHOU (GyHKIMH, 001acTH
OTIpe/IeNIeHUs], HEPEPHIBHOCTH
(GyHKIMH, YMEIOT ONIEpUPOBaTh
(YHKIIMOHAJIBbHOW CUMBOJIMKOM,
UCIOJIb30BaTh OCHOBHBIE TIPUEMBI
yTeHus rpaduka.

92- | Yrto o3HauaeT IlepBoe npezacraBaenue | Yyamuecst yMEIOT CTPOUTD TpapuK C/p Ne43

93 | B MaTeMarHKe ;;EEESIE){I;B’IF{;E;a KYCOYHOI (pyHKIIUM, HAXOJUTH 00JIACTh
3aIUCh y = paspbiBa. Paseacuenue | ONPENENEHUs QYHKIMH, IO rpaduKy
f(x) CMBICAR 3aIlUCH Y = f(x). | OMMCHIBATh TEOMETPUIECCKUE CBOMCTBA

327 3:;‘;0;:“‘“‘8‘{ OpsAMOit, Tapabosbl. Yyanuecs: yMeroT
COCTaBIISITh aHATMTHYECKYIO 3aIHACh
¢byHKIMY 110 €€ TpaduKy.

94 | KonTposnbHas VYyammuecs: AeMOHCTPUPYIOT K/p Ne 7
pabota Ne7 MOJTy4YCHHBIC 3HAHUS U YMEHUS NPU

pelleHNH 3a/1aHnuil. Pa3BUTHE HABBIKOB
caMoaHaJIn3a U CAMOKOHTPOJISL.

IToBTOpenue kypca 7 kiacca, 9 yacon
OCHOBHas 11eJIb:
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e O06o00meHne U cucTeMaTH3alMs Kypca anreopsl 7 kiacca

e Co3naHue ycIoBHM JUIs TNIOAOTBOPHOTO YUACTHS KaXKI0TO YU€HUKA B pab0Te TPYIIIbI; YMEHHS
CaMOCTOATENIEHO U MOTUBUPOBAHHO OPTraHU30BbIBATH CBOIO AEATEIBHOCTD.

95 | Pemienue cucteM JIMHEWHBIX YPaBHEHUH C IByMs [I€PEMEHHBIMU

96- | CBolicTBa CTENEHU
97

98 | OgHOWIEHBI 1 MHOTOYJICHBI.

99- | PaznoxxeHne MHOTOWIEHOB HA MHOXKUATEIIN

10

0

10 | Uroroas VYyamuecs: AeMOHCTPUPYIOT Hrorosas K/p
1 | KoHTpONbHAS | 3HAaHWE OCHOBHBIX MOHATUN

pabota Kypca, yMEHHE pelarhb
OCHOBHBIE 33/1a4H.

10 | Urorosslit ypok
2

KPAUTEPAU 1 HOPMbI OIEHKH 3HAHWM, YMEHUH W HABBIKOB OBYYAIOIINUXCS IO
MATEMATHUKE

1. Ol(eHKtl NUCbMEHHbIX Koumpwzbublxpa6om oﬁyuatomuxc;l no wnamemamuke
OTBeT OLICHUBACTCA OTMETKOM «5», CCJIN:

L4 pa60Ta BBIIIOJIHCHA ITOJIHOCTBIO,
® B JIOTMYCCKHUX PACCYKIACHUAX U 000CHOBAaHHH peUICHUs HET Hp06eJIOB n OIHI/I6OK;
¢ B PCIICHHUU HET MATCMATUYCCKUX OIIMOOK (BO3MO)KH3. OJHa HCTOYHOCTB, OIIMCKa, KOTOpasA HC

SIBJISIETCS CIIEICTBUEM HE3HAHUSI WIIN HEMOHMMaHUs y4eOHOTO MaTepuana).
OtMmeTKa «4» CTaBUTCS B CIENYIOIIUX CIIyJasix:

L4 pa60Ta BBITTOJIHCHA IMOJJHOCTBIO, HO 000CHOBaAHHUS II1arOB peuICHUs HEAOCTATOUYHDBI (CCJ'II/I YMCHUC
000CHOBEIBATh pacCy’KACHUA HE ABJISIJIOCH cricnyaJibHBIM 00BEKTOM HpOBepKI/I);
¢ JONYIICHBI OJHA omuOKa UiIU eCTh JBa — TpU HEI04YETa B BBIKJIaAKaX, pUCYHKaX, YCPTECIKAX UJIN

rpadukax (eciiv 3TU BUJIbI pabOT HE ABIISLIACH CIIEIUAIBHBIM OOBEKTOM MPOBEPKHU).
OtmMmeTka «3» CTaBUTCS, €CIH:

e  JomylieHo Oosee ogHOM OmMOKM MM OoJjiee ABYX — TPEX HEIOYETOB B BBIKJIAAKAX, YEPTEKAX
M rpadukax, Ho oOyyaronuiicst o61aaaaer o0sS3aTeIbHBIMU YMEHUSIMHU 110 TIPOBEPSIEMOM TEME.
OtmeTka «2» CTaBUTCS, €CIU:

® JIOMYIIEHBl CYIIECTBEHHBIC OIMOKH, TIOKa3aBIIMe, 4YTO OOy4aromuiics He o0mamaer
00s13aTeTbHBIMI YMEHHSIMU TI0 TAHHOW TE€ME B TTOJIHOW Mepe.
OtmMmeTKa «1» cTaBUTCS, €CIU:

e paboTa TOKa3ajia MOJIHOE OTCYTCTBHE Yy OOydaromerocs o0s3aTelbHbIX 3HAHWUH M YMEHUU IO
MIPOBEPSEMOI TEME I 3HAYUTEIbHAs YaCTh pa0OTHI BHITIOTHEHA HE CAMOCTOSATEIHHO.

Y4uTenap MOXKET ITOBLICUTE OTMECTKY 3a OpHFHHaHBHBIﬁ OTBCT Ha BOMMPOC HUJIK OPUTHHAJIBHOC
pelIeHne 3a1a4u, KOTOPbIE CBUAETEIHCTBYIOT O BEICOKOM MaTeMaTHYECKOM Pa3BUTHH OOYUaIOIIET0OCs; 3a
pemeHne 6oee CII0KHOM 3a/1auy WITM OTBET Ha 00JIee CIIOKHBIN BOIIPOC, MPEITI0KEHHBIE 00yJatonIeMycst
JIOTIOJTHUTEIHHO TIOCIIE BBIMOJIHEHUSI UM KaKUX-JTMOO APYTUX 3a/IaHUH.
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2.01{81—”«1 YCmHbBIX omeemos 06ylmlou4uxc;l no mamemamuke

OTBET OLIEHUBAETCSI OTMETKOM «5», €CJIM YUEHUK:
® TIOJIHO pPacKpbUl COAepXaHHe Marepuaia B o00beMe, NPEIyCMOTPEHHOM NIpOorpaMMo u
YYCOHHKOM;
® W3JI0XKMWJI Marepuajl TPaMOTHBIM S3bIKOM, TOUHO MCIOJIb3ysd MareMaTHueCKyl0 TEPMUHOJIOTHIO U
CHUMBOJIHKY, B ONPEAEIEHHON JIOTHYECKON MOCIEN0BATENIbHOCTH;
® [PaBWJIBHO BBIMOJIHUI PUCYHKH, YEPTEXKH, IpadUKH, COMYTCTBYIOIINE OTBETY;
e [I0Ka3aJl YMEHHME WILIIOCTPUPOBATh TEOPUIO KOHKPETHBIMU IIPUMEpPaMH, IPUMEHITH €€ B HOBOU
CUTYallUH NP BBIOJIHEHUU IPAKTUYECKOTO 3aJaHUS;
® [IPOJEMOHCTPUPOBAJ  3HAHWE TEOPUM  paHEE  M3YYEHHBIX  CONYTCTBYIOIIMX  TEM,
c(OpMUPOBAHHOCTh U YCTOMYMBOCTH UCIIOJIB3YyEMbIX IIPH OTBETE YMEHUI U HABBIKOB;
e OTBEYAJ] CaMOCTOSITEIbHO, 0€3 HABOMSAIIMX BOIIPOCOB YUUTEIIS;
e BO3MOXHBI OJHAa — JBE€ HETOYHOCTU IPU OCBELIEHUE BTOPOCTENEHHBIX BOIPOCOB WM B
BBIKJIa/IKaX, KOTOPbIE YUEHUK JIETKO UCIIPaBHII IIOCJIEC 3aMEUAHUS YUUTEISL.
OTBET OLIEHUBAETCSI OTMETKOH «4», €CIIH YAOBIETBOPSET B OCHOBHOM TPEOOBAaHUSM Ha OLEHKY «5», HO MPHU
3TOM UMEET OJIMH U3 HEI0CTATKOB:

¢ B HU3JIOKCHHUHN OOIIYIICHBI HEOOJIbIIINE HpO6CJIbI, HC HCKa3UBHICC MATCMATHUYCCKOC COACPIKAHUC
OTBCTA,
¢ JONymCHbl OAWH — JABa HEAOYECTAa IIpPpU OCBCHICHHMM OCHOBHOTO COACpKaHUA OTBCTA,
HCITPABJICHHBIC IMOCJIC 3aMCUAHUA YUUTCIIA,
¢ JIOIMYHICHBI omnOka uiau Ooiee ABYX HCAOYCTOB TIIPpH OCBCHICHHWU BTOPOCTCIICHHBIX BOIIPOCOB
HJIM B BBIKJIaJIKax, JICTKO MCIIPABJICHHBIC ITOCJIC 3aMCUYaHUA YUHUTCIIA.
OtMeTKa «3» CTaBUTCS B CJICAYIOMUX CIIyYasix:

®  HEIOJIHO PacKpPBITO COACpkKAHKME Marepuaia (comep kaHne U3JI0KEeHO (pparMeHTapHO, HEe BCETaa
MOCJIEI0BATENBHO), HO TTOKa3aHO O0IIee TOHMMaHUE BOIIPOCa U MPOJIEMOHCTPUPOBAHBI YMEHUS,
JOCTaTOYHBIE JJII YCBOGHMsI MpOTrpaMMHOro Marepuana (ompeaeneHbl «TpeOoBaHUSIMU K
MaTeMaTHYeCKOU MOATOTOBKE 00YUAIOIIMXCS» B HACTOAIIEH ITporpaMme TI0 MaTeMaTHKe);
® UMENUCh 3aTpyIHEHUS WU JIOMYIIEHbl OHIMOKKM B ONpEAETCHUH MaTreMaTH4ecKon
TEPMUHOJIOTMH, YepTexaxX, BBIKIAJKaX, HCIPABICHHbIE IIOCIE HECKOJIbKMX HABOISAIINX
BOIIPOCOB YUHUTEIS;
® YVUEHHMK HE CIHpaBWJICS C NPUMEHEHUEM TEOPUHM B HOBOM CHUTyallud MpPU BBIIOJHEHUU
MPAKTHUYECKOTO 33aJJaHusl, HO BBHITIOIHUI 33/I1aHUs 00s13aTEIbHOTO YPOBHS CIOKHOCTH TIO JIaHHOM
TeMe;
® @pH JOCTAaTOYHOM 3HAHUM TEOPETHUECKOIO Marepuaia BbISIBIIEHa  HEIO0CTaTOoYHas
c(hOpMUPOBAHHOCTH OCHOBHBIX YMEHUI 1 HABBIKOB.
OtMeTKa «2» CTaBUTCS B CAEAYIOUNIUX CIydasX:
® HE PAacKpHITO OCHOBHOE COZIEpKaHKE yueOHOTO MaTepuana;
e OOHApYXKEHO HE3HAHHWE YYEHHUKOM Oonblleil wuau Hauboliee BaXHOW dYacTh Y4eOHOTO
MaTepuaa;
e JIOMYIICHBl OIIMOKM B OMNpENCICHUH TOHATUH, MTpPH WCIONb30BAHUN MaTeMaTUYECKON
TEPMHUHOJIOTHH, B PUCYHKAX, UepPTekKaxX WU rpadukax, B BBIKIAKaX, KOTOPbIE HE UCTIPABICHBI
MOCJI€ HECKOJIBKUX HABOSIINX BOIPOCOB YUUTEIS.
OtmeTka «1» cTaBUTCS, €CIIH:

® YYCHHK O6H3py>KI/I.]'I IMOJIHOC HE3HAHHUEC W HCIIOHMMAHUE U3Yy4acMOTI'0 yqe6H0ro Marepuajia Ui HE
CMOT OTBETHUTH HU HA OJAWH U3 ITOCTABJICHHBIX BOIIPOCOB IO U3YUCHHOMY Marcpuay.

3. Obwasa knaccugukayus ouwiuooK
[Ipu oueHke 3HAHUI, YMEHMI M HABBIKOB OOYYAIOLIMXCS CIEAYCT yYUTHIBaTh BCE OLIMOKH
(rpyOnie 1 HETPYOBIC) U HEAOUETHI.
3.1. I'pyObIMHU CUMTAIOTCS OMIMOKM:
® HE3HaHUE ONPEACICHHUS OCHOBHBIX IMOHSATHH, 3aKOHOB, IPABMJ, OCHOBHBIX IOJOXEHHH TEOPHH,
He3HaHue GopMyll, OOIENPUHATHIX CUMBOJIOB 0003HAUCHUH BEJIMYMH, €IUHUIL UX U3MEPEHUS;
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HE3HAHHE HAUMEHOBAaHUI €IUHUIl U3MEPECHHUS,

HEYMEHUE BBIJICIIUTH B OTBETE TIIABHOE;

HEyMEHUE MPUMEHSTh 3HAHUS, AITOPUTMBI JIJIsl pEeLIeHUs 3a/1a4;
HEYMEHHE JIeTIaTh BBIBOJBI U 00OOIICHUS;

HEYMEHUE YNUTaTh U CTPOUTH IpaduKu;

HEYMEHUE MOJIb30BaAThCs NEPBOMCTOYHUKAMHU, YUSOHUKOM U CIIPABOYHHKAMMU;
MOTePsl KOPHS WM COXpaHEHHUE MOCTOPOHHETO KOPHS;
orOpackiBaHue 6€3 00BSICHEHU OJTHOTO U3 KOPHEH;
paBHO3HAYHBIC UM OILITUOKHU;

BBIYHUCITUTENLHBIC OMIMOKH, €CITH OHU HE SIBIISIOTCS OTIHCKOM;
JIOTUYECKHUE OITHOKH.

3.2. K HerpyObIM ommdKam ciieyeT OTHECTH:

e HETOYHOCTHh (POPMYIHMPOBOK, OMNpEICIICHUN, MOHATUN, TEOpPHUI, BBI3BAHHAs HEMOJHOTONM OXBara
OCHOBHBIX MPHU3HAKOB OMPEIEIIIEMOT0 MOHSATUS WJIM 3aMEHON OJHOTO - JIByX M3 3THX IPU3HAKOB
BTOPOCTEIIEHHBIMH;

e HETOYHOCTH IpaduKa,

e HEpallMOHANBHBIA METOJ peUIeHHs 3a7a4ydl WM HEAOCTAaTOYHO NPOIYMAHHBIN IUIaH OTBETa
(HapymIeHue JTOTUKH, TTOJ]MEHA OT/ICIHHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIICHHBIMH ),

e HepalMOHaJbHbIE METOABI PadOTHI CO CIIPABOYHOM U APYroil JIUTEPATypOil;

e HEYMCHHE PEIIaTh 3a/1a4d, BHITIOIHATH 3a/IaHUS B 00IIIEM BHIC.

3.3. HegoueraMu SBIIAIOTCH:

® HCPaOHAJIbHBIC IIPUCMBI BBIYMCIICHHH K Hp606pa3OBaHHﬁ;

® 1eOpexHOE BLITIONHEHHE 3alUCel, yepTexkeil, cXxeM, TpauKoB.

Yueono-memoouueckoe ovecneuenue

ona yuumens
Mopakosud A.I. «Anre6pa-7» yacts | , yaeOnuk — M.: Muemo3suna, 2014

1. MopaxoBuu A.I. «Anrebpa-7» yactb 2, 3a1auHuk — M.: Muemo3una, 2014
2. 3BaBuY «JuaakTHueackue MaTepHualsl o anredpe, 7 Kiace»
3. BupryansHas mxona Kupuina u Medoamst.

0114 yUeHuKa

1. Mopakosuu A.I. «Anrebpa-7» yacts 1 , yaeOHuk — M.: Muemo3una, 2014
2. Mopaxosuu A.T. «AnreGpa-7» gactsb 2, 3agaqauk — M.: Muemo3uHa, 2014
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3. 3BaBu4 «/lumakruyeackue mMarepuaisl 1Mo anredpe, 7 Kiacc
4. Bupryanbnas mkona Kupunna u Medoaus.

Humepnem pecypcol

1. http://uchitmatematika. ucos. ru/
2. http:// mikhatoval. edum. ru/

3. http://yroki.net

4. http:// rusedi.ru/

Multimedia-noooepsicka npeomema

MunucrepcTBo 00pazoBanus PO:
TecrupoBanwme online: 5 - 11 kiaccer: .
[lenarornveckast MacTepcKasi, ypoKH B I/IHTepHeT 1 MHOTO€ z[pyroe h%p;%ea%ﬁ%&ﬁ%
HoBble TeXHOJIOTHH B 00pa30BaHUM:
[TyreBoautenp «B Mupe HayKn» JUIst MIKOJIbHUKOB!

Merasuiukioneaus Kupuia u Medoaus: h&p#m%@%
CalThl « DHIMKJIOTICNI YHIIMKIIOTICAHIY», HAIIPUMEP: A
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http://www.informika.ru/
http://www.ed.gov.ru/
http://www.edu.ru/�
http://www.kokch.kts.ru/cdo/
http://teacher.fio.ru/
http://edu.secna.ru/main/
http://www.uic.ssu.samara.ru/~nauka/
http://mega.km.ru/
http://www.rubricon.ru/
http://www.encyclopedia.ru/

