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I[TOACHUTEJIbHAA 3AIINCKA

Llenu usyuenusn anzeopewl ¢ 7 knacce:

e OBJIAJIeHHE CHUCTEMOW MaTEeMAaTHYECKUX 3HAHUH W YMEHUH, HEOOXOAMMBIX IS
MIPUMEHEHHUS B MPAKTUYECKOW JEATEIbHOCTH, U3YUEHUS CMEXHBIX AUCLUUIUIMH, IPOJOJIKEHUS
o0pa3zoBaHus;

® MHTE/VIeKTyaJibHOe pa3BUTHe, (HOpPMHpPOBAHWE KAYECTB JMYHOCTH, HEOOXOIMMBIX
YENIOBEKY JUIsl TOJTHOIEHHOW U3HU B COBPEMEHHOM OOIIECTBE: SICHOCTh M TOYHOCTH MBICIH,
KPUTUYHOCTh MBIIUICHUSI, UHTYUIUS, JOTHUYECKOE MBIILICHUE, SJEMEHThHl aJrOpPUTMHUYECKOM
KYJIBTYPBI, IPOCTPAHCTBEHHBIX MPEACTABICHUH, CIIOCOOHOCTh K MPEOIOICHUIO TPYIHOCTEIH;

e (QopmMupoBaHHe mpeAcTaBJeHMA 00 WUACIX © METOJaX MaTeMaTHKH  Kak
YHUBEPCAIBHOTO A3bIKA HAYKU U TEXHHUKHU, CPEACTBA MOJCIIUPOBAHUS SIBJEHUM U MPOLIECCOB;

e BOCHUTAHHE KYJbTYpbl JIMYHOCTH, OTHOLIEHHS K MaTeMaTUKe KaKk K YacTH
00IIeYeIOBEUEeCKOM  KYJIbTYphl, ITOHUMaHHWE 3HAYMMOCTH MaTEeMaTUKH JUIsl  Hay4HO-
TEXHHYECKOTO Iporpecca;

® pa3BUTHe BBIUUCIUTEIBHBIX U (OPMATbHO-OMEPATUBHBIX alreOpanvyeckux YMEHHH 110
YPOBHsI, TO3BOJISIIOLIEIO YBEPEHHO HCIIOJIb30BaTh HMX IPU PEHICHUH 3aJad MaTeMaTUKud U
CMEXHBIX NMPEAMETOB ((PU3MKa, XUMHsI, OCHOBBI MHPOPMATHKU M BBIYUCIUTEIBHON TEXHUKH),
YCBOEHHUE amnmnapara ypaBHEHUW W HEPABEHCTB KAaK OCHOBHOI'O CpEACTBA MaTEMaTHYECKOIO
MOJCIIUPOBAHUS  TPUKIAIHBIX  3aJad, OCYIIECTBICHUE (DYHKIIMOHAIBHOW  MOATOTOBKU
LIKOJIBHUKOB. B Xole m3yyeHus Kypca, ydallvecs OBJIAJIEBAlOT NMPUEMAaMU BBIUMCICHUN Ha
KaJIbKYJISTOPE.

PaGouas nporpamma no ajaredpe 1Jist 7 cocTaBiIeHa Ha OCHOBE!

— 3akoHa P® «O06 o6pazoBanum» ot 29.12. 2012 Ne 273-D3;

—  @enepallbHOTO TOCYJAPCTBEHHOTO O00pa30BaTENBHOIO CTaHAapTa OCHOBHOIO OOILEro
oOpa3oBanus (yTBepxkJeH mpukazoM Munoopuayku Poccuu ot 17 gexabps 2010 r. Ne 1897);

— IIpuxa3za MunucrepctBa obpazoBanus u Hayku P® or 31 mapra 2014 r. Ne 253 “O6
YTBEpXKIEHHH (penepanbHOTrO TepeuHs y4eOHWKOB, PEKOMEHIYEMBIX K HCIOJIB30BAHUIO IIPH
peanu3ali UMEIOIIUX TOCYJapCTBEHHYI aKKpEeAUTAIMI0 00pa3oBaTeNbHBIX MHpPOrpaMM
Ha4YaJIbHOTO OOIIET0, OCHOBHOTO 0011IeT0, CPpeAHEro 00111ero 0opa3oBaHus’;

— aBTOpcKoil mporpammsl 1o anredpe 0. H. MakappiueBa Bxosieit B cOOpHUK paboumux
nporpamm «IIporpammbl 00111c00pa30BaTeIbHBIX YUpeKaeHuUi: Anredpa, 7-9 kmacce» (136 u, 4
4 /Hen), coctaBuTenb: T.A. Bypmuctposa. M. Ipocsemenne, 2014;

— yuebHoro ana ['BOY Jluneit Nel79 Kanununckoro paiiona r. Cankr — [lerepOypra Ha
2017-2018 yu. rog.

MecTto npeamera B y4eOHOM ILIaHe.

B I'BOY mumneit 179 yue6npiM tutanom Ha 2017-2018 y4ueOHBINM ro HAa W3ydeHHE MaTeMaTHKH
npenycmotpeno 204 4 B roa, 6 vacoB B Henemwo. Pacmpenenenue: anrebpa- 1364 B rop, 4d/Hen u
reomeTpus -68 4 B roj, 2 yaca/Hen.

JlanHasi pa6ouyasi nporpamMma mno ajredope paccuurana Ha 136 yacos 3a ro, To ecTb
4 yaca B HeleJII0, Bcero 34 Heaeyu.

H3MmeHeHnsi, BHECEHHbIE B ABTOPCKYIO Y4eOHYI0 MPpOrpaMMy U HX 000CHOBaHHUe:

N3MeHnenui HeT.

Y4eOHHUK:

Makaperaes, FO. H. Anrebpa. 7 kimace : yueOHUK J1s1 001eo0pa3oBar. yupexaeHuit / FO.
H. Makapsrues, K. 1. Hemxkos, H. I. Munmaiok, C. b. CyBoposa ; nox pen. C. A. TensKoBCKoOro. —
M. : IIpocsemenue, 2017.

Pabouass mporpamma BBITIOJIHSIET ABE OCHOBHbIE PYHKYUU.
o  HUugopmayuonno-memoouueckaa  QyHKUUS  TO3BOJISET  BCEM  yYacCTHHUKaM
00pa30BaTeNbHOTO Ipoliecca IMOJYYUTh NPEACTaBICHHE O MEeNsAX, COJep)KaHuHu, oOuei



CTpaTeruu OOy4YeHMs, BOCHUTAHHS M PAa3BUTUS YyYaIIUXCS CPEICTBAMHU JaHHOTO Y4eOHOTO
npeamerTa.

e  Opcanuszayuonno-naanupyrouias GyHKIUS TpelycMaTpuBaeT BbIJECJICHHUE 3TaroB
o0ydeHHus, CTPYKTYpHUpPOBAaHUE y4yeOHOro MaTepuala, ONpeesieHHE €ro KOJIMYECTBEHHBIX U
KAueCTBEHHBIX XapaKTEPUCTUK HA KaXJAOM M3 3TAloB, B TOM YHCJIE JJIs COJAEPKATEIbHOIO Ha-
MOJIHEHUS TIPOMEKYTOYHON aTTECTAlUN YYAIIUXCS.

Cucrema ypoKOB yCIIOBHA, HO BCE K€ BBIIEISAIOTCS CIEIYIOIINE BUBI:

Ypox-nexyua. Ilpeamonaratorcsi COBMECTHBIE YCHUJIUS YYHUTENS M YYEHUKOB JUIA
pemieHus oOmiei MpoOJeMHON TO3HaBaTeNbHOW 3amaun. Ha TakoM ypoke HCIONb3yercs
JEMOHCTPAIIMOHHBIA MaTepuan Ha KOMIIbIOTEpE, pa3paOOTaHHBIN yuuTeleM WIH yYeHUKaMH,
MYJIbTUMEAUIHBIE TPOTYKTHI.

Ypox-npakmuxym. Ha ypoke yuammecs paOOTarOT HaJ pa3iW4YHBIMU 33JaHUSIMHU B
3aBHCUMOCTH OT CBOEH IOATOTOBIEHHOCTH. Buabl paboT MOryT OBITH CaMBIMH Ppa3HBIMU:
MUCbMEHHBIE HCCIICJIOBAHMS, pEIICHUE pa3IUYHbIX 3a]a4, H3y4Ye€HHUE CBOWMCTB pPa3IMYHBIX
(GyHKUIMH, TpaKTHYeCKOe MPUMEHEHHE Pa3IMYHbIX METOJOB pelieHus 3aaad. KommepioTep Ha
TaKUX YpPOKaxX HCIOJB3YeTCsl KaK JJIEKTPOHHBIA KaJbKyJIATOpP, TPEHa)KEp YCTHOTO CYeTa,
BUpTYyaJibHast 1a00paTOPHsi, UICTOYHUK CIPABOYHON MHPOPMALIUH.

Ypox-uccneooeanue. Ha ypoke yuammecs pemamT OpoOJEeMHYIO — 3aaady
HCCJIEIOBATEIBCKOIO XapakTepa aHAJUTUYECKUM METOJOM M C IIOMOINBIO KOMIIBIOTEpPA C
MCIIOJIb30BaHUEM PA3JIMYHBIX TAOOPATOPHIA.

Kombunuposannuiit ypok nipenosnaraet BbIIIOJIHEHHE padOT U 331aHUil pa3HOTO BU/A.

Ypok pewienusn 3a0au. BeipabaTbIBatoTcsl y ydaluxcsi yMEHHs 1 HaBBIKU PELIeHUs 3a7a4
Ha ypoBHE 00s3aTeIbHON U BO3MOXHOW MOATrOTOBKE. JII00O0H yuaruiicss MOXKET MCIOJIb30BaTh
KOMIIBIOTEPHYIO HH(OpPMalMOHHYI0O 0a3y 1O METOJaM peIleHUs pa3IMYHBIX 3a71ad, [0
CBOWCTBAM 3JIEMEHTApHBIX (PYHKIUH U T.1I.

Ypox-mecm. TectupoBanue NPOBOAUTCS C IENbI0 JUATHOCTHKU MPOOETOB 3HAHUM,
KOHTPOJISI ypOBHSI OOYYEHHOCTH Y4YalUXCsS, TPEHUPOBKM TEXHMKE TECTHUPOBAaHUS. TecTbl
Ipe/laraloTcs Kak B II€YaTHOM TaK U B KOMIbIOTEPHOM BapuaHte. [IppueM B KOMIBIOTEPHOM
BAapUAHTE BCETJa C OTPAHUYECHUEM BPEMEHH.

Ypok-3auem. YcTHBIN onpoc ydammxcs MO 3apaHee COCTaBICHHBIM BOMPOCAM, & TAKKe
pelIeHne 3aa4 Pa3HOro ypoBHs 110 U3yYEHHOU TEME.

Ypok-camocmoamenvnaa padooma. llpenyararoTcs pasHble BUIbI CAMOCTOSITEIbHBIX
paboT: ABYXYpOBHEBas — ypOBEHb 00S3aTE€IbHOW MOATOTOBKH - «3», YpPOBEHb BO3MOXHOMU
MOATOTOBKHU - «4» U «5»; OONBIION CIUCOK 3aJaHU Pa3HOTO YPOBHS, U3 KOTOPOTO y4alluics
pemaeT WX IO CBOeMYy BBIOOpY. PsAnoM C yYeHMKOM Ha TakuX YypoKaX — BKIIIOUEHHBIN
KOMIIBIOTEP, KOTOPBII OH MCTIONB3YET IO CBOEMY YCMOTPEHHUIO.

Ypox-konmponvnaa paboma. I1lpoBonnutcs Ha 1ByX YypOBHSX:

YPOBEHB 0053aTEIHHON MOATOTOBKH - «3», YPOBEHb BO3MOXKHOM MOJTOTOBKH - «4» 1 «5».

KoMmnblorepHoe o0ecniedeHne ypoKkos.

B pazgene paGoueit mporpammel «KommbroTepHoe oOecriedeHue» CIUIaHUPOBAHO
MPUMEHEHNE UMEIOLNXCS KOMIIBIOTEPHBIX MPOIYKTOB: IEMOHCTPAIMOHHBIA MaTepHall, 3adaHus
JUIsL YCTHOTO OIpOCa Y4YallluXCsl, TPEHUPOBOYHBIE YIPAXKHEHHUS, a TaKXKe pa3IuyHbIe
AIIEKTPOHHBIE YUEOHUKH.

Hemoncmpayuonnwiit mamepuan (caaiiowi).

Co3maercst ¢ 1enpl0 OOecleYeHus] HArJIJHOCTH MpPU HM3YyYeHHH HOBOTO MaTepHana,
UCIIONIb30BAaHUsl MpHU OTBeTax yuammuxcs. llpuMeHeHune aHUMAIMM TPU CO3/JaHUU TaKOTO
KOMITBIOTEPHOTO MPOAYKTa MO3BOJSET pacCMaTpUBaTh BONPOCHI MATEMAaTHYECKOM TEOpUH B
JIBUKEHUM, OOecreuyuBaeT JApYyrol MOAXoJ K HW3YYEHHIO HOBOIO MaTepuasa, BbI3bIBAET
MOBBIIIEHHOE BHUMAaHUE U UHTEPEC Y YUAIIUXCA.

N3ydyeHne MHOrMX TeM B MAaT€MaTHKE CBSI3aHO C 3HAHWEM U TMOHUMAHHUEM CBOMCTB
areMeHTapHbIX (QyHKIUH. PemeHne ypaBHEHUH, HEPaBEHCTB, PA3IMYHBIX 3334 MPEANoIaraeT
r1yOOKOe 3HaHHE MOBEIEHUsl 3JeMEHTapHbIX (GyHkuuid. Hayuntbes pacmo3HaBaTh rpauku
Takux (YHKIIMI, CyMEeTh paccka3aTh 00 UX CBOMCTBaX MOMOTAIOT KOMIBIOTEPHBIE CTIAM/IBI .



IIpu pemenun mroOBIX 3a4ad HUCHOJIb30BaHME TpapUUECKOW HHTEPHPETALUU YCIOBUS
3aJaud, €€ pEIIeHUs MO3BOJISIET y4YallUMCS TOHATh MaTeMaTHUYeCKyl0 MJICI0 pelleHus, Ooiee
IJ1yOOKO OCMBICIUTh TEOPETUUYECKHI MaTepHrall 10 JTaHHOW TeMe.

3adanus 013 ycmnozo cuema.

OTH 3a7aHus AT BO3MOXKHOCTb B YCTHOM BapHaHTe OTpadaThiBaTh pa3jIMyYHbIC
BOIIPOCHl TEOPUHU U IMPAKTUKHU, IPUMEHSAS NMPUHLMIBI HArJISAHOCTH, JOCTYMHOCTH. VX MOXKHO
UCIIOJIb30BaTh Ha JIIOOOM ypOKE B pEXKUME YUUTEb — YUEHUK, B3aUMOIIPOBEPKH, a TAKXKE B BUJIE
TPEHUPOBOYHBIX 3aHSATUH.

Tpenupoeounvie ynparyxcrenus.

Bxutoyarotr B ce0s 3aaHusl ¢ BOIPOCAMHU U HAIJSIAHBIMU OTBETaMH, COCTaBJIEHHBIMHU C
noMoIpl0 anuManuu. OHM TO3BOJISIOT YYEHHKY CaMOCTOSITEIbHO OTpabaThIBaTh pa3IHyYHBIC
BOIIPOCBHI MATEMaTHYECKON TEOPUH U IIPAKTHUKHU.

dnekmponnsvie yueOHUKU.

OHM HCNONIB3YIOTCSI B KAayecTBE BHMPTYalbHBIX JIAOOpAaTOpUil Ipu IPOBEAECHUU
NPAaKTUYECKUX 3aHSATHH, YpPOKOB BBEIEHHUS HOBBIX 3HaHMH. B HUX 3akiioueH Oo0JbLION
TEOPETUYECKUI MaTepual, MHOIO TPEHAKEPOB, NPAKTUYECKUX M MCCIEAOBATEIbCKUX 3aJaHHM,
cnpaBoyHOro marepuaia. Ha 1r000M M3 ypOKOB BO3MOXHO HCITOJIB30BAaHHE KOMITBIOTEPHBIX
YCTHBIX  YNPa)KHEHUH, IPUMEHEHHE TpEHaXXepa YCTHOIO CuY€Ta, 4YTO AaKTUBU3HUPYET
MBICJIUTENIHYIO JESTEIbHOCTh YYalllUXCsl, Pa3BUBACT BBIUMCIUTEIbHBIE HABBIKM, TaK Kak
MIO3BOJIIET OCYILIECTBUTH MHOM MTOAXOJ K U3y4aeMOH TEME.

Hcnonb30BaHrne KOMIBIOTEPHBIX TEXHOJIOTUM B MPENOAABaHUM MATEMaTUKU I1O3BOJISIET
HENPEepPbIBHO MEHATh (POPMBI pabOThl Ha ypOKE, HOCTOSIHHO YepeloBaTh YCTHbIE U IMHCbMEHHbIE
YIPaXHEHUs], OCYIIECTBISATh Pa3HbIE IMOAXOJbl K PELICHUI0 MaTeMaTHYeCKHX 3aad, a 3TO
IIOCTOSIHHO CO3JaeT U MOAJEPKUBAECT UHTEIIEKTYaIbHOE HAIIPsDKEHUE yJalmxcs, popMupyer y
HUX YCTOMYMBBIM MHTEPEC K U3YUYECHUIO JAHHOTO MPEIMETA.

Buabl 1 popMbI MPOMEKYTOUHONH H MTOTOBOM aTTECTAIIMH

[IpomexyTouHass arTecTalsi MOPOBOAUTCA B  (QOpME TECTOB, KOHTPOJbHBIX,
CaMOCTOSITENIbHBIX paboT. MToroBast arrecranus NpeaycMOTpeHa B BHUAEC aIMUHHUCTPATHUBHOU
KOHTPOJIbHOHM paboTHI.

TPEBOBAHHUSA K YPOBHIO TIOATOTOBKH OBYYAIOIIMUXCA
B pesynomame usyuenus Kypca anzeopul 7 knacca ooyuaromuecs 00axicHblL:
3HATL/IIOHUMATD |

®  CyIIECTBO MOHATHSA MAaTEMAaTHUECKOT'0 10Ka3aTebCTBA; IPUMEPHI JOKa3aTEIIbCTB;

®  CYIIECTBO MOHATHS aJlTOPUTMa; IPUMEPHI AITOPUTMOB;

® KAk HUCHOJB3YIOTCS MaTeMaTuueckue (opMyiibl, ypaBHEHHS M HEPABEHCTBA; MPUMEPBI UX
IPUMEHEHHUS JUI PEIICHUSI MaTEMaTUYECKUX U MPAKTUYECKUX 3a]1a4;

e KaKk MareMaTHYeCKH OImpejelieHHble (YHKIMHM MOTYT OIUCHIBaThb peajibHbIE
3aBUCUMOCTH; IPUBOJUTH PUMEPHI TAKOTO OMUCAHMUS;

e Kak NOTPeOHOCTH TMPaKTHKH TPHBETHM MAaTEMaTHYECKYl0 HayKy K HEo0XOAUMOCTH
paclIupeHysl TIOHATHS YNCIIa;

®  BEpOATHOCTHBIM XapaKTep MHOTHUX 3aKOHOMEPHOCTEH OKpYKaIOIEro MUpa; MpPUMEPHI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEH U BHIBOJIOB;

e KakuM 00pa3oM reoMeTpusi BO3HUKJIA M3 MPAKTHMYECKHX 3a/au 3eMJIeMepusi; MpUMEpHI
reOMETPUUECKUX OOBEKTOB U YTBEPKACHUHN O HUX, BAXKHBIX JUIS IPAKTUKHU;

e CMBICT WHJA€aJM3allMy, MO3BOJSIONIEH pelmaTrh 3a7auyd peabHOM JIeHCTBUTEIBHOCTH
MaTeMaTHYECKUMHU METOJaMH, IPUMEPHI OINOOK, BO3HUKAIOIIUX MIPU UI€AIN3ALINY;

yMeTb

®  COCTaBJIATH OyKBEHHbIE BBIpAKEHHUS U (DOPMYIBI MO YCIOBHSM 33/1a4; OCYILECTBIATH B
BBIp@KEHUSAX U (opMynax UHCIOBBIE TIOJCTAHOBKM M  BBINOJHATH COOTBETCTBYIOIIUE
BBIUMCJIEHMSI, OCYILECTBISATh MOACTAaHOBKY OJIHOTO BBIPXKEHUS B IPYroe; BhIpakaTh U3 GopMyi
OJIHY NIEPEMEHHYIO YEPE3 OCTAJILHBIE;



®  BBINOJHATH OCHOBHBIE JEHCTBUS CO CTENEHSAMU C HATypaJbHBIMH IOKa3aTENsIMH, C
MHOTOWICHAMH;  BBHIMOJMHATH  PA3JIOKCHHE MHOTOWIEHOB HAa MHOXKHTENIH;, BBIIOIHATH
TOKIECTBEHHBIE MPEOOPa30BaHMs PALIMOHATIBHBIX BBIPAKECHUIH;

e pemaTh JIMHEHWHBIE YpPAaBHEHUS pelaTh JUHEHHBIE pelIaTh TEKCTOBBIE 3a/adu
anreOpayeckuM MeETO/O0M, WHTEPIPETUPOBATh IOJIYYEHHBIH pe3yiabTaT, MPOBOIUTH OTOOP
peLIeHHI, UCXO0/Is U3 POPMYIMPOBKU 33JauH;

e  300pakaTh YKCIIa TOYKAMH HA KOOPAWHATHOHU MPSIMOiA;

e ompemeniaTh KOOPAMHATBI TOYKM IUIOCKOCTH, CTPOUTh TOYKH C  33/JaHHBIMH
KOOpJMHATAMHU,

® HAXOAUTh 3Ha4YeHHA (QYHKUWHU, 33aJaHHON (opmysol, Tabmuiei, rpagukom Mo ee
apryMEeHTYy; HaXOJWUTh 3HAUYEHUE apryMEHTa IO 3HAUCHHIO (YHKIWH, 33JaHHOU rpa)uKOM HIIU
TaOJIMIIEH;

e [pUMEHATh Trpaduyeckue MPEACTaBICHHUS IPH PEIICHHUH YpPaBHEHHH, CHCTEM,
HEpaBEHCTB;

e  ONHCHIBATH CBOMCTBA M3yueHHBIX (yHKImil (y=kx, rae k=0, y=kx+b, y=x% y=x%),
CTPOUTH UX TPaPUKH.

HCMO0JIL30BATh MPHOOPeTeHHbIe 3HAHUSA U YMEHHSI B IPAKTHYECKOH esITeJIbHOCTH H
MOBCEIHEBHOM KM3HM JI51:

® BBHIIOJHEHHS pacyeToB Mo QopMyaaM, COCTaBICHHS (GOPMYJI, BBIPAKAIOLUIUX
3aBUCHMOCTH MEXIY PEabHBIMH BEITMUYMHAMH; HAXOKACHUS HYXKHOU (POPMYIIBI B CIIPABOYHBIX
MarepHanax;

®  MOJEIMPOBAHMS NPAKTUYECKUX CHUTYAIlMid M WMCCIEJOBAHMU ITIOCTPOCHHBIX MOJENEH C
UCIIOJIb30BAHUEM arllapaTa areopsl;

® OMHCaHWS 33aBUCUMOCTEH MeEXAYy (U3MUECKUMH BEJIWYMHAMU COOTBETCTBYIOIIMMU
dbopMynaMu py MCCIeTOBAHUN HECTIOKHBIX MPAKTUYECKUX CUTYaIUH;

®  HHTEpIpEeTaluH rpaKOB peabHBIX 3aBUCUMOCTEH MEXK/y BEIMYNHAMHU.

B xonme mnpenonaBanus anreOpel B 7 Kiacce, paboThl Hax (HOPMHUpPOBAHUEM Y
o0yyaroImuxcs MepeyrcIeHHbIX B MPOrpaMMe 3HaHUM M yMEHHH cienyeT oOpaliath BHUMaHHE
Ha TO, YTOOBI OHHM OBJIAJICBAIM YMEHHSIMH OOIIEYy4eOHOro XapakTepa, pa3HOOOPa3HBIMH
CIOCO0aMHU AesITeIbHOCTH, IPHOOPETAIN OIBIT:

TUTAHUPOBAHMSI M OCYIIECTBIICHHSI alTOPUTMUIECKOHN JAESATEITHbHOCTH, BBITIOITHEHUS
3aJJaHHbIX U KOHCTPYUPOBAHUS HOBBIX aJITOPUTMOB;

peleHusi pa3HOOOPa3HbIX KIACCOB 33aJad M3 Pa3IMYHBIX PasesioB Kypca, B TOM
qucie 3aa4, TpeOyroIuX MOMCKa MyTH U CIOCOOOB peIleHus;

HCCIIEIOBATEIILCKON ESITETLHOCTH, PAa3BUTHSI HIIEH, TPOBEICHUS SKCIIEPUMEHTOB,
0000111eHus, TOCTAaHOBKHU U (hOPMYIMPOBAHUS HOBBIX 3aj1ay;

SICHOTO, TOYHOTO, TPAMOTHOTO W3JIO)KEHUSI CBOMX MBICIEH B YCTHOW U
NUCbMEHHOW  peYM, HCIHOJb30BAHMS PA3IMYHBIX  SA3BIKOB  MaTeMaTHKH  (CIOBECHOTO,
CHMBOJIMYECKOTO, TpaduuecKkoro), CBOOOIHOTO IMEpexoja C OJHOTO S3bIKa Ha JPYrow s
WITIOCTPALMM, HHTEPIPETALUH, apr'yMEHTAIlUU U J0Ka3aTeIbCTBa;

NPOBEICHUST  JOKA3aTeNbHBIX PACCYKICHUH, AapryMEHTallud, BBIIBIDKECHUS
TUIIOTE3 U X 000CHOBAHUS;

MOMCKa, CHCTEMaTU3allid, aHaliW3a M  Kilaccudukanuu  HHPOpMaINH,
UCTIOJIb30BaHUSl  PAa3HOOOpPA3HBIX HH(POPMALMOHHBIX HCTOYHHMKOB, BKJIOYas Yy4eOHyI0 U
CIPaBOYHYIO JIUTEPATYPY, COBPEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTHH.

®opmupoBanue YY/I:
PeryasituBubie YY/I:
—  onpedensims 1ENb NEITETLHOCTH HA YPOKE C TOMOIIBIO YUUTEIS M CaMOCTOSITEIIHHO;
—  YYHTHCSI COBMECTHO C YUUTEIEM OOHAPYKUBATH U opMyauposams yueoHyo npooiemy;
—  YUHTBCS nianuposams yaeOHYIO NesITeTbHOCTh Ha YPOKE;
—  6bICKA3bl6amb CBOIO BEPCHUIO, MBITAThCS MpeJlaraTh Crocod e€ mpoBepkH (Ha OCHOBE
MPOIYKTUBHBIX 33/IaHU B yUECOHHKE);



— pabotas 1Mo NpeiIoKEHHOMY IIIaHYy, UCNOIb308amb HEOOXOAUMbIC CpecTBa (YUCOHUK,
KOMITBIOTEP U UHCTPYMEHTHI);
—  ompeoensaimy YCICUTHOCTH BBHITIOIHEHUS CBOETO 33/1aHUS B TUAJIOTE C YUUTEIIEM.
CpenctBoM  (OpMHUpPOBaHMSA  PETYISATHBHBIX  JCHCTBUH  CIy)KAaT  TEXHOJOTHUS
MpoOJIEeMHOT0 JIMajiora Ha 3Tare W3y4eHHsT HOBOIO MaTepHalia U TEXHOJOTHS OIICHUBAHMS
00pa3oBaTEeNbHBIX JOCTIKEHUH (y4eOHBIX YCIIEXOB).
Ilo3naBaTenbHbie YY /:
—  OpHUEHTHPOBATHCSA B CBOCH CHUCTEME 3HAHUWI: nOHUMAamb, YTO HY)KHA JOTOJHUTEIIbHAS
uHpopManus (3HaHUs) U pelieHust yueOHOM 3a/1auu B OJJMH LI1ar;
— Oenambs TIPpEABAPUTENbHBIA 0mOOp WCTOYHUKOB MH(OpPMAIMM IJI1 peUIeHHs] yueOHOU
3a]a4H;
—  1100OBIBaTh HOBBIC 3HAHUS: HAXOOUMb HEOOXOAUMYIO HHPOPMALIUIO, KaK B ydeOHUKE, TaK
U B MIPEJJIOKECHHBIX YUUTEIIEM CIIOBAPsX, CIPAaBOYHUKAX U MHTEPHET-pecypcax;
— 7100bIBaTh HOBBIE 3HAHUA: u36lekamb WH(POPMALINIO, NPEICTABICHHYI0 B Pa3HbIX
dopmax (TekcT, Tabnuia, cxema, WIUTIOCTPALs U Ap.);
nepepadaThIiBaTh MOJIYYCHHYIO uHpopmaruro. Haobardamo u oenamv
CaMOCTOSITeNIbHBIE 6b18600b1. CpencTBOM (OPMUPOBAHHUS MO3HABATENBHBIX JICHUCTBUM CIYXKHUT
yueOHBII Marepuan W 3aJaHus y4eOHHMKa, 0OeCIeUMBAIOUINE IEPBYIO JHHHUIO Pa3BUTHS -
yMeHHE OOBSACHATH MUD.
KommyHukarusubie YY/:
—  JIOHOCHTH CBOIO MO3UIIMIO JI0 APYTUX: 0OpM/Isimb CBOIO MBICIH B YCTHON U MUCHMEHHON
peun (Ha ypoBHE MPEATIOKESHUS WM HEOOIBIIOTO TEKCTA);
—  CIIyHIIaTh # IOHUMATh peub Opyeux;
—  BBIPA3UTEIIBHO YUmMams U nepeckasvl@ams TEKCT;
— ecmynams B Oecelly Ha YPOKE U B KHU3HU;
— COBMECTHO 00208apuéamscs O MpaBUiiaX OOIICHUS U MOBEICHHS B IIKOJIE U CIeI0BaTh
uM;
—  YYHTBCS 8bINOIHAMb PA3TMYHBIC POJU B TPYIIIIE (JIUAEPA, UCTIOTHUTEIS, KPUTHKA).
CpenctBoM (opMupoBaHHS KOMMYHHKATHBHBIX J€MCTBUH CIIy’)KaT TEXHOJOTHS
npob6JaeMHOro Auasora (moOy>KAatoUi 1 TOABOAIMEN AUATIOT), TEXHOJIOTHS MPOAYKTHBHOTO
YTEHUS ¥ OpTaHu3anus paboThl B MaJIbIX IPYIINaX.
YuyebHo-TemaTUyeckunii nnaH.

Ne Tema KosanuectBo KoHnTpouabHbIX

4acoB pador
2 | BelpaxkeHus, TOX/A€CTBA, YPaBHEHHUSI 26 2
3 | OyHkIMn 18 1
4 | CrerneHb ¢ HaTYpaJIbHBIM MTOKA3aTelIeM 18 1
5 | MHuorouneHsl 23 2
6 | ®opMyIBI COKpAIIEHHOTO YMHOKEHUS 23 2
7 | CucteMbl TMHEHHBIX YpaBHEHHH 17 1
8 | UToroBoe moBTOpEeHHE 11 1

(amMHHMCTpaTUBHAs
KOHTPOJIbHAS

pabora)

Htoro 136 10

COJAEP)KAHUE TEM YYEBHOTI'O KYPCA

1. BeipaskeHus, TOK1€CTBA, ypaBHeHUs (264)

UucnoBble BbIpaKe€HUS ¢ NepeMeHHbIMH. [IpocTteiiine nmpeoOpa3oBaHUsl BbIPAKEHUH.
YpaBHeHME, KOpEHb ypaBHEHM:A. JIMHEMHOE YypaBHEHME C OJHOW IepeMeHHOU. PeuieHue
TEKCTOBBIX 33J]a4 METOJIOM COCTaBJIeHUs ypaBHeHUNH. CTaTUCTHUECKHUE XapaKTEPUCTHKH.




Hean: cuctemMaTU3upoBaTh U 00OOIIUTE CBEJAEHUS O MPeoOpPa3OBaHMAX aIreOpandecKux
BBIPAKECHUM U PELICHUU YPABHEHUM C OJHOU IIEPEMEHHOM.

[lepBas Tema kypca 7 kiacca SBISETCS CBSI3YIOIIMM 3BEHOM MEXAY KYpCOM MaTeMaTUKH
5—6 KiIaccoB u KypcoMm aiureOpbl. B Hel 3akperuisitoTcss BBIYUCIUTENIbHBIE HaBBIKH,
CUCTEeMaTHU3UPYIOTCS U 0000Ial0TCsA CBEACHUS O MPEOOPa30BAHMIX BBIPAKEHUNM U pEIICHUU
YpaBHEHUM.

3Harth:

— - KaKue 4Yucia SBIAIOTCS LENbIMH, APOOHBIMH, PALMOHAIBLHBIMH, IMOJOXKUTEIHHBIMHU,
OTPULIATEIILHBIMU U JP.;

— - CBOMCTBA JCHCTBUM HaJ YHCIIAMM;

— - 3HaTh U MIOHUMAaTh TEPMHUHBI «YHCIOBOE BHIPAKECHHE), «BBIPAKECHHUE C IEPEMEHHBIMUIY,
«3HAYEHUE BBIPAKECHUS», TOKAECTBO, «TOKIECTBEHHbIE TPEOOPA3OBAHUSY.

YMeTh OCYIIECTBISATh B OYKBEHHBIX BBIPAKCHHSIX YUCIOBBIC TIOJICTAHOBKHU U BBITIOJHATH
COOTBETCTBYIOILIME BBIUMCIICHUSI; CPABHUBATh 3HAUCHUS OYKBEHHBIX BBIPAXKEHUN IIPU 33aJITaHHBIX
3HAUCHUSX BXOJSIIMX B HUX MEPEMEHHBIX; MPUMEHSITh CBOMCTBA JIEUCTBUI HAJl YMCIAMU IpPU
HAXO0X/ICHUU 3HAYCHHUI YUCIIOBBIX BBIPAXKCHHIA.

HaxoxneHue 3HAYCHHWN YHCIOBBIX M OYKBCHHBIX BBIPOKEHUH JaeT BO3MOXKHOCTH
MOBTOPUTH C yUYaIIMMHCS MPaBUIa ACHCTBUI C pallMOHAIBHBIMU YUCIAMU. Y MEHHS BBIOJIHATH
apu@meTnyecKue IeHCTBUS C PALlMOHAIBHBIMU YHCIAMU SBIISIOTCS OMIOPHBIMU JUIsl BCETO Kypca
anreOpel. CrenyeT BBISICHUTb, HACKOJIBKO IPOYHO OBJIAJENIM HWMHU Yy4allhecs, U B cly4yae
HEO0OXOJUMOCTH OpIraHHU30BaTh IOBTOPEHHE C IEJbI0 JMKBUJALMM BbBISBJIEHHBIX MPOOEIOB.
Pa3BuTHIO HABBIKOB BHIYMCICHUI TOJDKHO YAETATHCS CEphe3HOE BHUMAHUE U B JAIbHEHIIIEM Ipu
W3YYEHUHU JPYTUX TEM Kypca aiareopsl.

B cBs3u ¢ paccMoTpeHHeM BOIpoca O CPAaBHEHMH 3HAUYEHUN BBIPAXKEHUUN PACHIUPAIOTCS
CBEJICHMSI O HEPABEHCTBAX: BBOASTCS 3HAKHU > U <, 1a€TCS IOHATHUE O IBOMHBIX HEPABEHCTBAX.

IIpu paccmoTpenun mnpeoOpazoBaHUN BBIpAXKEHUN (HOPMaIbHO-ONEPATUBHBIE YMEHHUS
OCTalOTCs Ha TOM JK€ YPOBHE, ydallluecs IOJAHMMAIOTCSI HAa HOBYIO CTYIIEHb B OBJaJECHUU
Teopuell. BBOIATCS TMOHATHS  «TOXKIECTBEHHO pPaBHBIC BBIPAKEHHUA», «TOXKIECTBOY,
«TOXJIECTBEHHOE Mpeo0pa3oBaHUE BBIPAKEHUN», COAEpPKAHME KOTOPHIX OydeT MOCTOSIHHO
pPacKpbIBaThCA U YIAYONATHCS TPU HM3YYEHHH MpeoOpa3oBaHUIl Pa3NIUYHBIX aNreOpanvdecKux
BbIpaxkeHHi. IlomyepkuBaercs, 4TO OCHOBY TOXKJIECTBEHHBIX IPEOOPAa30BAHUN COCTABISIOT
CBOMCTBA AEHCTBUM HaJ YHCIIAMU.

Ycunupaercs poiib TEOPETUUECKUX CBEACHUI IpPU pacCMOTPEHUU ypaBHEHHH. C LIEJbI0
o0Oecrie4eHuss OCO3HAHHOTO BOCTPHUSATHS YUYAIIUMHUCS aJITOPUTMOB pEIIEHUS ypaBHEHUU
BBOJMUTCSI BCIIOMOTaTENIbHOE MOHSITHE PABHOCWIBHOCTH YpaBHEHMH, (OpMynHpyroTCs U
Pa3bACHIIOTCA Ha KOHKPETHBIX IpUMEpax CBOMCTBa paBHOCUIBHOCTH. Jlaércs mnoHsTHE
JIMHENHOTO YpaBHEHMS M HCCIELYETCs BOIPOC O YMCIIE €ro KOpHeH. B cucreme ynpaxHeHUU
0co000e BHUMAaHHE YAENSETCS PEHICHUIO YPaBHEHUH BHIA ax = D MpH pa3iuvHbIX 3HAYCHUSAX d U
b. TIpomomkaercst padota 1Mo (GOPMHPOBAHUIO y YUYAIIMXCS YMEHHS HCIIOJIb30BaTh armapar
YpaBHEHUN KaK CPEACTBO JJI PEUICHUs TEKCTOBBIX 3a/lay. YPOBEHb CIOXHOCTH 3aJad 3]1eCh
OCTaeTcsl TAaKUM ke, Kak B 6 Kjacce.

N3yuenne TeMmbl 3aBeplIaeTCs  O3HAKOMJIEHMEM  Y4YalllUXCAd C  MPOCTEHIIUMU
CTATUCTHYECKUMH XAPAKTEPUCTHKAMM: CPEIHUM apu(PMeTHUYecKuM, MOJAOH, METUaHOM,
pa3mMaxoM. Yyaiiuecs: JAOKHBI YMETh MCIOJIb30BAaTh 3TH XapaKTEPUCTUKH Ui aHAlld3a psijia
JIAHHBIX B HECJIOKHBIX CUTYaIIHIX.

eab: MO3HAKOMUTH C OCHOBHBIMHU CTaTUCTUYECKUMHU XapaKTEPUCTUKAMU: MOJIA, pa3Max
YHUCIIOBOTO psiAa, cpenHee apudmernyeckoe, MeauaHa.  3ydeHue Tembl 3aBepriaercs
03HAKOMJICHHEM YYaIUXCS C MPOCTEHIIMMH CTAaTUCTHUUYECKHUMHU XapaKTEPUCTUKAMH: CPEIHUM
apu@MeTHUIecKuM, MOJOH, MENAaHOM, pa3MaxoM. Yuamuecs JODKHBI YMETh MCHOJIb30BaTh 3TH
XapaKTEPUCTUKHU ISl aHAJIM3a Psiia TAHHBIX B HECJIOXKHBIX CUTYyaIUsX.

YYJ

KommyHukaTuBHbIE:

[IpencraBisiTh KOHKPETHOE COJEpKaHWE W cooOlaTh €ro B MHUCbMEHHOM U YCTHOM
dopme;

YMmeTh (WK pa3BUBaTh CIIOCOOHOCTH) C TOMOIIbIO BOIMPOCOB JA0OBIBATH HEOCTAIOILYIO
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nHpopMaIuio.

PeryasiTuBHbIe:

CraBuTh yueOHYIO 3a7a4y HA OCHOBE COOTHECEHHUS TOTO, YTO YK€ M3BECTHO, YCBOCHO, U
TOTO0, 4TO eMI¢ HEM3BECTHO; CAMOCTOSTENILHO (DOPMYIIMPOBATH TO3HABATEIILHYIO 1I€Th U CTPOUTH
JIEHCTBHSA B COOTBETCTBUH C HEH.

Ilo3naBaTeJbHBIE:

[IpoBOIMTH aHAIIU3 CIIOCOOOB pelIEeHUS 3a/1a4

2. ®ynkuuu (18 u)

Oynkusa, obnacte omnpeneneHus GyHkmuu, CrocoObl 3amaHus GyHKmuH. [ 'padux
dynkyn. Oynkius Yy=kx+b u e€ rpapuk. ynkuus y=Kkx u eé rpaduk.

Ilesab. MO3HAKOMMTH Y4YaIIMXCS C OCHOBHBIMH (DYHKIIMOHAJIBHBIMU IOHATUSAMHU U C
rpadukamu GyHkumi y=Kx+b, y=Kkx.

3HaTh!

— - ompeneneHus (QYHKIHH, O0JIACTH ompeneseHus (QyHKIHUHU, OOJACTH 3HAYCHHM, UYTO
TaKOe apryMeHT, KaKas [IepeMEeHHasl Ha3bIBAETCs 3aBUCUMOI, KaKasi He3aBUCHUMOM;

— - MIOHUMAaTh, YTO (YHKIHUS — 3TO MaTeMaTHYECKasi MOEIb, MMO3BOJISIONIAs OMHUCHIBATD U
U3y4aTh Pa3HOOOpPA3HbIC 3aBUCHMOCTH MEXIY PEaIbHBIMH BEJIMYMHAMH, YTO KOHKPETHBIC THITHI
byHkuuii (mpsimasi ¥ oOpaTHas MNPONMOPLUUOHATBHOCTH, JIMHEHHAs) OMKCHIBAIOT OOJbIIOE
pa3HooOpas3ue peaqbHbIX 3aBUCUMOCTEH.

Ymers:

— - TPaBWIBHO YNOTPEONATh (YHKIMOHAJIBHYIO TEPMUHOJOTHIO (3HaueHHe (GYHKIUH,
apryMmenT, rpaduk QyHKIHH, 00JIaCTh ONpeaesieHre, 001acTh 3Ha4eHUi ), TOHUMATh €€ B TEKCTe,
B pe4M yuuTens, B popMyIupoBKe 3ajau;

— - HaxOJWTh 3Ha4YeHHs (DYHKIMH, 3aJaHHBIX (OPMYIOH, TaObmuIeH, rpaduKkoM; pemaTh
oOpaTHyl0 3amady; CTPOUTh TpaduKd JHUHEHHOW (QYHKIUH, TpsSAMOH ©  OOpaTHOMH
OPONOPLHUOHATIBHOCTH; HMHTEPIPETUPOBATh B HECIOXKHBIX CIydasX TrpauKu peanbHbIX
3aBHCHUMOCTEI MEXly BETMUMHAMH, OTBEYAst HA MIOCTABJICHHbBIE BOIPOCHI.

JlaHHas Tema SIBJIETCS HAuyaJbHBIM 3TallOM B CHUCTEMAaTHYeCKOH (YHKIMOHAIHHON
MOJTOTOBKE yYalluXcs. 37eCh BBOIATCS TaKWe IMOHATHS, Kak (DyHKIHs, apryMeHT, o0iacTh
onpenenenus GpyHkuuu, rpadpuk GyHKur. OyHKIUS TpaKTyeTcsl Kak 3aBUCUMOCTb OJHOM Te-
PEMEHHOM OT Jpyroil. Ywyamuecss MOJy4arOT TEPBOE MPEJACTaBICHHUE O CIOCOo0ax 3aJaHus
¢ynkunu. B naHHOM Teme HaumHaercs paboTa 1Mo (GOPMHUPOBAHUIO Yy ydwallluxcs yMEHUM
HAXOJUTh 10 popMyIie 3HaUeHHE YHKITUH 110 U3BECTHOMY 3HAUYEHHIO apTYMEHTA, BBITIONHSTD TY
e 3aJ1ady 1o rpaduky 1 pemars 1o rpaduky oOpaTHyro 3a1auy.

OyHKIIMOHAIBHBIEC TTOHATHUS TIOTYYal0T CBOK KOHKPETH3AIMIO MPH W3YYECHUH JIMHEHHOM
GyHKIMU U €€ 4acTHOro BUAA — MPSMON NMPONOPLUOHATBHOCTA. YMEHHsSI CTPOUTh U YUTATh
rpaduku 3TUX (YHKIUI MIHPOKO MCIOJB3YIOTCSA KaK B CaMOM Kypce anreOpbl, Tak U B Kypcax
reoMeTpur U (U3MKU. Yyaluecs JODKHBI MOHMMaTh, KaK BIMSET 3HAK Kod(p@UIMEHTa Ha
pacrosoXeHue B KOOPAMHATHOH TIockocTu rpaduka Gpyakiuuu y = KX, rae K # 0, kak 3aBUCHT OT
3HaueHnit K m b B3ammHOe pacnonoxenue rpadukoB IByx ¢GyHKImMHA Buma y = kx + b,
dopmupoBanue BcexX (YHKIMOHATBHBIX MOHATUH M BBIPA0OTKA COOTBETCTBYIOIIUX HABBHIKOB, a
TaKXe U3y4eHUEe KOHKPETHBIX (DYHKIMI COMPOBOXKIAIOTCS PACCMOTPEHHEM NTPHUMEPOB PeaIbHBIX
3aBUCUMOCTEH  MEXIy  BEIWYMHAMH, YTO  CIIOCOOCTBYET  YCWJICHHIO  TPUKJIAIHOU
HaINpaBJIEHHOCTH Kypca anreOphl.

Yy

KommyHukaTuBHbIC:

Craymate ¥ TOHUMATh pedb IPYTUX; JOHOCUTH CBOIO MO3HUIMIO IO JAPYTHX: OPOPMIISATH
CBOIO MBICJIb B YCTHOM U TMCHbMEHHON PEyH.

PeryasituBHbIe:

Y4uThCS TMIAHUPOBATh YUEOHYIO JEATENBHOCTh Ha YPOKE; OIpeNeNiTh YCHEIIHOCTh
BBITTOJIHEHHS CBOETO 33aJ]aHHsI B JHAJIOTE C YIUTEIICM.

Ilo3naBaTenbHbIE:




JloObIBaTh HOBBIC 3HAHMSL: U3GIeKamb HH(POPMAITUIO, IPEICTABICHHYIO B Pa3HBIX (hopMax
(Tekct, Tabnmia, cxema, WLIIOCTpalus U Ap.); MepepadarbiBaTh MOJYYCHHYIO HH(OpMAIHIO:
HaOJIOIaTh M IENIaTh CAaMOCTOSITEIBHBIC BHIBOIBI.

3. CTeneHb ¢ HATYPAJILHBIM NOKa3aTeeM (18 4)

CreneHb ¢ HaTypalbHBIM IIOKa3aTeneM U e€ cBoiicTBa. OHOUIIEH.

Iean: BbIpabOTaTh yMEHHUE BBINOJIHATh JCHCTBUS HaJ CTENEHSAMH C HATypaJbHBIMU
[IOKA3aTEeISIMHU.

3HaTh. omnpeAereHHE CTENEHH, OJHOYIEHa, MHOIOWIEHA; CBOWCTBA CTEHNEHH C
HaTypaJbHbIM [10Ka3aTeIEM.

YMmeTh. BBIIIOJIHATH I[ef/'ICTBI/ISI CO CTCICHAMHU C HATypaJbHBIM II0KAa3aTCIICM;
peoOpa30BbIBaTh BBIPAKEHUS, COJEPIKALINE CTEIIEHU C HATYpalbHbBIM I10Ka3aTesIeM; IPUBOAUTh
OJIHOYJIEH K CTaHJIaPTHOMY BU]TY.

B nanHOl Teme maercs ompezaereHHE CTENEHHM C HaTypallbHbBIM IOKa3areneM. B kypce
MaTeMaTUKH 6 KJjlacca ydalluecs YK€ BCTpedaluCh C IPUMEpPAMHU BO3BE/ICHUS YUCEN B CTEIIEHb.
B cBs3u ¢ BbIUKCIIEHUEM 3HAYEHUH CTENEHU B 7 KJlacce JAaeTcsl MPEACTaBICHUE O HAXOXKACHUU
3HAQUEHUN CTENEHU C TIOMOIIbIO KallbKyilsTopa. PaccmaTpuBaroTcsi CBOMCTBa CTEHNEHH C

HaTypaJbHBIM TOKa3aTeneM. Ha npuMepe mokasarenscta cBoiicts a™ - a"=a™* ", am:a"=a™",
e m>n,
@mM" = a™, (ab)" = a"b" yuammecs BHepBBIC 3HAKOMATCS C JOKa3aTeIbCTBAMH,

IIPOBOAMMBIMHU Ha alredpanyeckoM Marepuase. Y Ka3aHHbIE CBOMCTBA CTEIEHU C HATypalbHBIM
IIOKa3aTelleM HaxXOJSAT MPUMEHEHHE IIPU YMHOKEHHH OJJTHOYJICHOB M BO3BEIECHUU OJHOUYICHOB B
crenieHb. [Ipy HAXOXIEHUM 3HAUYEHUMN BBIPAXKEHUM, COAEPXKALUX CTENEeHH, 0c000€ BHUMAHUE
ciefyeT oOpaTUTh Ha MOPAAOK JAeHCTBUI.

PaccmoTpenne (yHKumii y = X%, y = X° N03BOJAET INPOAOIKUTH PaboOTy o
(GOpMHPOBAHUIO YMEHUH CTPOUTh W 4HMTaTh Ipapuku ¢GyHKIMHA. BaxxHo oOpaTuTh BHUMaHUE
yyamumxcsi Ha ocoOeHHOCTH Tpaduka (YHKIMM y = X2 TpaduK HPOXOAMT dYepe3 Haualo
KoopauHaT, ock Oy ABISETCS €ro OCb0 CUMMETPHUM, IpaduK pacloioKeH B BepXHEH
MOJIYTIIIOCKOCTH.

VMenue cTpouTh rpaduku GyHKmi y = X2 1 y = x° ucnonbsyercs [is 03HAKOMIEHHS
yyaumxcs ¢ rpadu4eckuM crnocoOoM perieHusl ypaBHEHHH.

YYA

KommyHukaTuBHbIe:

JIOHOCUTB CBOIO MO3UIHIO A0 APYTUX: 0OPMIISATH CBOIO MBICIIb B YCTHOM M MUCbMEHHOMN
peuu;

PeryasituBHbie:

OnpenensTh yCHEeIHOCTh BHIITOJHEHUS CBOETO 3a/1aHus B AUAJIOTE C YUUTEIIEM;

Ilo3naBaTenbHbBIE:

[TepepabarbiBaTh MOTYyYEHHYI0 MH(POPMALHIO. HAOI00AMb U 0elamb CaMOCTOSTEIIbHbBIC
8b18000L.

4. Muoroujennl (23 4).

MHuorounen. CloxeHHe, BBIUATAaHUE W YMHO)KEHHE MHOTOWIECHOB. PaznoxkeHue
MHOTOYJIEHA Ha MHOKUTEIH. DopmyIbl
(@a+d) =a®£2ab+b>. (a—-b)a=b)=a’ -b.[(atb)a’ Fab+b")] TMpumenenne Gopmys
COKPAIIEHHOTO YMHOXEHUS K PA3JI0KEHUIO HA MHOXKUTEIH.

Heas: BepaboTaTh YyMEHHE BBIIOJHATH CJIOXKEHUE, BbIUUTAHHWE, YMHOXKEHHE
MHOTOYJICHOB M Pa3JI0K€HHE MHOTOWJIEHOB HAa MHOKUTENH, BbIpA0OTaTh YMEHHE NPUMEHSTH B
HECIIOKHBIX CIy4asgx (OpMyJbl COKPAIIEHHOTO YMHOXEHHs JUIs IpeoOpa3oBaHUs IENbIX
BBIPQXEHUI B MHOTOWIEHBI U JUIS Pa3JI0KEHUSI MHOTOWIEHOB HA MHOXKHUTEIH.

3HaTh!:

— OIpeleleHHe MHOIOWIEeHa, [OHUMaTh  (OPMYIMPOBKY  3aJaHUN:  «YIPOCTHUTH
BBIPAXKEHHUEY, «Pa3T0KUTh HA MHOXKUTEIH.

—  (opMyJIBI COKpAIIEHHOTO YMHOXKEHHUS: KBaIPaTOB CYMMBI M PAa3HOCTH JIBYX BBIPa)KEHUII;
pa3INyYHbIe CIIOCOOBI Pa3I0KEHHSI MHOTOWIEHOB HA MHOXKUTEH.




Ymers:

—  NPUBOJUTH MHOTOWIEH K CTAaHAAPTHOMY BHUY,

—  BBINOJHATH JIEHCTBUSA C OJHOWIEHOM U MHOTOWJIEHOM;

—  BBIIOJHATH Pa3JIo’KEHHE MHOTOUJIEHA BHIHECEHUEM OOIIIET0 MHOKHUTENS 32 CKOOKH;

—  YMHOXXaTb MHOTOYJIEH HA MHOTOYJIEH,

—  pacKJIaJbpIBaTh MHOTOYJIEH HA MHOXKUTEIM CIIOCOOOM IPYIIIUPOBKH,

—  JIOKa3bIBaTh TOXKJIECTBA, YUTATh (POPMYJIBI COKPALICHHOTO YMHOKEHUS,

—  BBINOJHATH MpeoO0pa3oBaHHE BBIPAKEHUNM NPUMEHEHHEM (GOpPMYJ COKPAIIEHHOTO
YMHOXKEHMS: KBaJpara CyMMbl M Pa3HOCTH JIBYX BBIP@XKEHHE, YMHOXKEHHUs Pa3HOCTH [BYX
BBIPQKEHUM Ha UX CyMMY; BBINOJHATH Pa3JIOKEHHUE PAa3HOCTU KBAJpPaTOB JBYX BBIPAKEHUI Ha
MHOXHTEIIH;

—  NPUMEHATH PA3TUYHBIE CIIOCOOBI PA3TIOKEHHSI MHOTOYWIEHOB HA MHOXKUTEIIH;

—  NpeoOpa3oBBIBATH LIETIbIC BHIPAKCHHUS;

—  NPUMEHATH NPeoOpa30BaHKE LENIbIX BRIPAKECHUH IPU PELICHNUH 33/1a4.

JlanHas Tema urpaetr (QpyHIaMEHTaJIbHYIO pOJb B (POPMHUPOBAHUU yYMEHUS BBHINOIHATH
TOXKJECTBEHHbIE MpeoOpa3oBaHusl aireOpanveckux BblpakeHud. Dopmupyembie 37ech
(dopManbHO-ONIEpaTUBHBIE YMEHMS SBJSIOTCS OMNOPHBIMU IPU M3YyYEHUU JEUCTBUM C
paloHaIbHBIMU APOOSIMHU, KOPHSIMHU, CTETICHSIMH C PALIMOHAIBHBIMU MMOKA3aTESIMHU.

N3ydyeHue TemMbpl HauMHAETCA C BBEJIEHUS INMOHSITUW MHOTO4YJIEHA, CTAaHJAPTHOTO BUAA
MHOTOWIEHa, CTENeHH MHorowieHa. OCHOBHOE€ MECTO B 3TOW TE€ME€ 3aHMMAlOT aJIrOPUTMbI
JEHCTBUII C MHOIOWIEHAMHU - CJIOKEHHE, BBIUYMTAHHWE U YMHOXKEHHE. Yyaliuecs JOJLKHBI IO-
HUMAaThb, YTO CYMMY, Pa3HOCTb, IPOU3BEICHUE MHOTOUJICHOB BCETa MOKHO IPEJCTABUTh B BUJIE
MHOrouseHa. J{edCTBUS CIOKEHUS, BBIUUTAHUS U YMHOXKEHUS MHOTIOWJIEHOB BBICTYHAIOT Kak
COCTaBHOM KOMIIOHEHT B 3aJaHMSIX Ha IMpeoOpa3oBaHUs MLENbIX BbIpaxeHuil. I[lostomy
HEIEJIeCO00Pa3HO TEePEeXOaUTh K KOMOMHHUPOBAHHBIM 3aJlaHUSM MPEXKIE, YeM YCBOCHBI
OCHOBHBIE aJITOPUTMBI.

Cepbe3Hoe BHUMaHHE B 3TOM TeMe yAESAETCs pa3sioKeHUI0O MHOIOYWIEHOB HA MHOKUTENHN
C TIOMOUIbIO BBIHECEHMsI 3a CKOOKM OOIIEro MHOMXHUTEIS M C TOMOIIbIO TPYMNIHUPOBKHU.
CootBeTrcTBYIOLIME TPEOOPA30BAHUS HAXOAST IIUPOKOE MPUMEHEHUE KaK B Kypce 7 Kilacca, Tak
U B MOCIIEAYIOIINX Kypcax, OCOOEHHO B JEMCTBUSAX C PAllMOHAIBHBIMU APOOSMHU.

B  nmanHOM Teme ywammMecs ~ BCTpPEYalOTCS € [pUMEpaMU  HCIOJIb30BAHHUSA
paccMaTpuBaeMbIX IpeoOpa3oBaHUIl MpU peIIeHUH Pa3HOOOpa3HbIX 3a/ad, B YaCTHOCTU IPH
pelIeHnH ypaBHEHUH. OTO MO3BOJSIET B XOJ€ M3YyUEHUS TEMbl NPOAOKUTH paboTy IO
(GbOpMUPOBAHUIO YMEHHS pellaTh YpaBHEHHUS, a TaKKe pellaTh 3aJayd METOJIOM COCTaBICHUS
ypaBHeHUH. B 4ucno ympaXHEHHIl BKJIIOYAKOTCA HECIOKHBIE 3aJaHusd Ha J0KAa3aTelIbCTBO
TOKJIECTBA.

Yya

KommyHukaTuBHbIC:

[IpencraBiasiTh KOHKPETHOE COJEp)KaHUE M COOOLIaTh €ro B MHUCbMEHHOM U YCTHOM
dopme;

YMeTh (WM pa3BUBAaTh CIIOCOOHOCTH) C IMOMOIIBIO BOMIPOCOB JTOOBIBATH HEOCTAIOIIYIO
UH(OPMAILIHIO.

PeryasituBHbIe:

CraBuTh yueOHYIO 33auy Ha OCHOBE COOTHECEHHUS TOT0, YTO yX€ M3BECTHO, YCBOEHO, U
TOT0, 4TO €lI€ HEM3BECTHO; CAMOCTOSITENILHO (hOPMYJIMPOBATh MO3HABATENIbHYIO 1I€Ib U CTPOUTH
JIEUCTBUS B COOTBETCTBUU C HEU.

Ilo3naBaTebHbIE:

[IpoBomuTh aHanmu3 CMOCOOOB peIIeHUs 3a/ay; JA0ObIBAaTh HOBBIC 3HAHHS: HAXOIUTh
HeoOXoauMyI0 MHGOpPMAIIMIO KaK B YyUeOHUKE, TaK M B MPEAJIOKEHHBIX YYHUTEJIEM CIOBapsaX U
SHIMKIIONEANAX; TiepepadaThiBaTh TMONYYeHHYIO uWH)OpMmanuioo: HaOm0maTh ©  JIeNaTh
CaMOCTOSITEILHEIC BHIBOJIBI.

5. ®opMVJbl COKPAIEHHOT0 YMHOKeHUd (23 4).
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®opmyisl (a + b)? =a?+ 2ab + b% (a+ b)®=a®+3a%b + 3ab? = b®,

(a £ b) (@® + ab + b?) = a® + b®. [Ipumenenue hopMys COKpALIEHHOTO YMHOXKEHHUS B
npeoOpa30BaHMIX BHIPAKCHUH.

Heab: BbIPaOOTaTh YMEHHE MPHUMCHATH (POPMYJIBI COKPALMICHHOTO YMHOXCHHUS B
npeoOpa3oBaHUsIX IEJBbIX BBIPAKEHHH B MHOTOWICHBI W B PA3JIOKCHHH MHOTOWICHOB Ha
MHOKHTEITH.

B nmanHoO#t Teme mpomosbkaeTcs pabota MO (OPMHUPOBAHUIO y YYAILIMXCS YMCHHUS
BBITIOJIHSTH TOX/ICCTBCHHBIC MPEOOPa30BaHUs IENbIX BhIpakeHHA. OCHOBHOC BHHUMAHUE B TEME
ynensercst popmynam (a - b) (a + b) =a? - b?, (a+ b)? =a? + 2ab + b2

VYuamuecs JO/DKHBI  3HATh 3TH  (GOPMYJbl U COOTBETCTBYIOLIME  CIIOBECHBIC
(OpMYIIUPOBKH, YMETh IIPHMEHSThH UX KaK «CJIEBa HAPABO», TAK U «CIIPABa HAJICBOY.

Hapsiiy ¢ yka3aHHBIMH pacCMaTPUBAIOTCS TakkKe (HOpMYIIbI

(a+b)®=ad+3a% + 3ab? + b3 a®+ b= (a=+b)(a®+ ab + b?. Oxnaxo onu HaxOmAT
MCHbIIIeEe TPUMEHEHHE B Kypce, MOATOMY HE CJEAyeT H3JIHUIIHE YBJICKAThCS BBITOJHECHHEM
YIPA)KHEHUM Ha X UCIIOJIB30BAHUE.

B 3akmiounTenbHOM YacTH TEMbl pacCMaTpPHBAETCS MPHUMEHCHHE Pa3IMYHbIX MPUEMOB
pa3lIoKCHUsT MHOTOWICHOB HAa MHOJXKHMTENHM, a TAK)KE MCIIOJIb30BaHUE MPe0oOpa30BaHUIl LIEIbIX
BBIPAKCHUH [UTs PEIICHHS IIMPOKOr0 Kpyra 3ajad.

Yy

KoMmmyHuKaTuBHBIC:

JIOHOCHTB CBOIO MO3HIUIO JIO APYTUX: OPOPMIIATH CBOIO MBICIIb B YCTHOM M MUCHMEHHOMN
peuw; CIIyliaTh ¥ MOHUMATh Peub IPYTHUX;

PeryiasiTuBHbBIE:

OmnpenensaTh yCIenHOCTh BBIMTOJHEHUS CBOETO 3aIaHKs B THAJIOTE C YUUTEICM;

Ilo3HaBaTenbHBIE:

Jlenath TpeaBapUTENIbHBIN OTOOP HMCTOYHUKOB HMHGOPMAIMH IS PEIICHHsS yueOHOU
3a7a4H.

6. CHucTeMbl JIMHEHHBIX YPaBHeHWii (17 4)

Cucrema ypaBHEHMH C JByMsl INEpeMEHHbIMU. PemeHue cucreM [IBYX JIMHEHHBIX
yYpaBHEHHUH C IByMs IepeMEHHbIMU. Pelenne 3a1a4 METO10M COCTABIIEHUSI CUCTEM YPaBHEHUH.

Ilesib: TO3HAKOMUTD YHYAIIUXCS CO CIIOCOOAMM PEIIEHUs] CUCTEM JIMHEHHBIX ypaBHEHUH C
JByMsI IEPEMEHHBIMH, BbIpa0OTaTh YMEHHUE pellaTh CUCTEMbl YPaBHEHUH M NPMEHATh UX MpU
pEILIEHNHN TEKCTOBBIX 3a/1a4.

3HaTh, UTO Takoe JUHEHHOE YpaBHEHHE C JIByMS NEpEMEHHBIMU, CHCTEMa YpaBHEHH,
3HaTh pa3jM4yHble CHOCOOBI PELICHUs CHUCTEM YpaBHEHHMH C JABYMS INEPEMEHHBIMHU: CIIOCOO
MOJICTAHOBKH, CIIOCOO CJIOKEHUS; MOHUMAaTh, YTO YpaBHEHHE — 3TO MaTeMaTHYECKUH ammapar
peleHus pa3HooOpa3HbIX 33a4 U3 MaTeMaTUKH, CMEKHBIX 00J1acTell 3HaHUH, TPAKTHKH.

YMeTb NpaBUIBHO YNOTPEONISITH TEPMHUHBI: «ypaBHEHUE C JABYMS IE€PEMEHHBIMU»,
«CUCTEMay; IOHUMATh UX B TEKCTE, B PEUH YUUTEIS, TOHUMATh (POPMYIUPOBKY 331a4H «PELIUTh
CUCTEMY ypaBHEHUH C IByMS IEPEMEHHBIMUY; CTPOUTH HEKOTOPbIE rpaQUKN YpaBHEHUS C IBYMS
NEPEeMEHHBIMH; pelIaTh CUCTEMbl YPAaBHEHHH C IByMsI IE€PEMEHHBIMU PA3IMUYHBIMU CIIOCOOAMH.

N3yueHnne cucteM ypaBHEHHMH pacmpenenseTcs Mexay Kypcamu 7 u 9 kimaccos. B 7
KJIaCCE BBOJUTCS MOHATUE CUCTEMBI U paCCMaTpPU-BAIOTCS CUCTEMBI JINHEHHBIX ypaBHEHUI.

W3noxxeHne HauMHAaeTCs C BBEICHHUS TOHATUS <WIMHEHHOE YypaBHE-HHE C JABYMS
NIEPEMEHHBIMI». B cucteMy ymnpakHEHUH BKIIOYAIOTCS HECIOXKHBIE 3aJaHMsI HAa pEIICHUE
JMHEHHBIX YpaBHEHUH ¢ ABYMs MEpEMEHHBIMU B IIENIbIX unciax. PopMupyeTcss yMEHHUE CTPOUTH
rpaduk ypaBHeHus a + by = c, rie

a# 0 wum b # 0, npu pa3nMUHBIX 3HaYeHUsX a, b, c. BBenenue rpa-pudeckux oo6pazoB
JIa€T BO3MOKHOCTb HarJIIJHO MCCIEA0BATh BOIIPOC O UMCIIE PELIEHUI CUCTEMBI JBYX JIMHEHHBIX
YpaBHEHUH C IBYMS II€-PEMEHHBIMH.

OCHOBHOE MECTO B JaHHOW T€ME 3aHUMAET U3yUYEHUE AITOPUTMOB PELIEHHS CUCTEM ABYX
JUHEHHBIX YpaBHEHUHN C ABYMs NEPEMEHHBIMH CIIOCOOOM IOJICTAHOBKU M CIIOCOOOM CIIOKEHHSL.
BBenenue cucteM No3BOJIAET 3HAUUTENBHO PACIIMPUTHh KPYI TEKCTOBBIX 3ajay, PELIAEMBIX C
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NOMOIIBI0 anmapara anreOpsl. [IpuMeHeHne cucteM ympoliaeT mpo—Hecc MepeBoja AAHHBIX
3a[a4i C OOBIYHOTO SI3bIKA HA S3BIK YPABHEHUH.

YYA

KommyHukaTuBHbIE:

AprymMeHTHpOBaTh CBOIO TOYKY 3pEHHS, CIIOPUTh W OTCTAauBaThb CBOKO IIO3HULIHUIO
HEBPaXXIEOHBIM JJIsl ONIIOHEHTOB OOpPa3oM; pPa3BHBATh YMEHHS HMHTETPHPOBATHCS B TPYIIILY
CBEPCTHHUKOB U CTPOUTH NPOJAYKTUBHOE B3aUMOJIEHCTBUE CO CBEPCTHUKAMH U B3POCIIBIMHU.

PeryasiTuBHbIe:

BHocuth HE00X0MMBbIE JONIOIHEHUS U KOPPEKTUBBI B IJIaH U CIIOCOO JeCcTBUSA B Cilydae
pacxXoKJIeHUs TAJIOHA, PEaIbHOTO JEHCTBHUS U €r0 Pe3yJIbTaTa.

Ilo3naBaTenbHbBIE:

Ocy1ecTBIATh CpaBHEHHUE U KIACCU(DUKALMIO 110 3alaHHBIM KPUTEPUSIM.

7. IloBTOopenne. Penienue 3axau (11 4)

3akperuieHue 3HaHWI, YMCHUH W HABBIKOB, MOJYYCHHBIX HA ypOKax IO JAHHBIM TeMaM
(xypc anreOpsI 7 Ki1acca).

yya

KoMmmyHukaTuBHBIC:

JIOHOCHTh CBOIO TO3HUITHIO J0 APYTHX: OGOPMIIATH CBOIO MBICIIb B YCTHOM M MHUChMEHHOMN
peuu; cIaynarh U MOHKUMATh PeYb JIPYTUX.

PeryasiTuBHbIe:

OmnpenensaTh yCIENIHOCTh BBIMIOJIHEHUS CBOETO 3aJIaHHS B TUAJIOTE C YUUTEIIEM.

ITo3HaBaTe/IbHBIE:

Jlenatb TpeaBapUTEIbHBI OTOOP WCTOYHUKOB WHGOpPMAIMU [UIS PEHICHUS Y4eOHOM
3aJ1a4H.

YueOHO-MeTOANYECKOe o0ecTieueHne NpeMeTa U NepeYeHb JUTepaTyphbl.
Hcnonb3yercs yueOHO-METOAMYECKUN KOMILJICKT:

1. Makapsrues, FO. H. Anrebpa. 7 xiacc : yueOHUK a5 o0meoOpa3oar. yupexaenuii / FO.
H. Maxkapsiues, K. 1. Hemkos, H. I. Munok, C. b. CyBoposa ; nox pen. C. A. TenskoBckoro. —
M. : Ilpocsemienue, 2017.

2. KonrtponbHO-u3MepuTenbHble Marepuaibl. Anredpa. 7 kiacc — Coct. JIL.W. Maprsiiosa.
—M.: BAKO, 2017.

3. Aunre6pa. 7 xnacc: noypounsle miaansl o yueouuky FO.H. MakapeiueBa, H. I'. Munmiok,
K. 1. Hemikosa, C. b. CyBopoBoii — aBT.-cocot. T.}O. [{romuna, A.A. MaxonuHna. — Bonrorpa:
Yuurens, 2016.

4. Pypykun A.H. Iloypounsie pazpabotku o anredpe. 7 kimacc. — M.: BAKO, 2016.

5. Aunre6pa: lunaktuueckue wmarepuaisl. 7 kiacc: yuebH. I[Tocobue ans obimeoOpas3osar.
opraam3anuii / JI. Y. 3Basuuy, JI. B. Ky3nenona, C. b, CyBopoa. — M.: [Ipocsemenue, 2016.

6. Epmosa A.l., I'ono6oponsko B.B., EpmoBa A.C. CamocTrosTenbHble U KOHTPOJIbHbIE
paboTsel o anrebdpe u reomerpun yist 7 kinacca. MJIEKCA, - 2016.

7. Anrebpa. 7 xnacc. [Iunaktuueckue marepuaibl. Mertonuueckue pekomennanuu / W.E.
deokTrcToB. — M.: MHeMo3nHa, 2013.

HNuTepHeT-pecypcebl:

www.edu.ru (caiit MOuH P®).

www.school.edu.ru (Poccuiickuii 001ieo6pa3oBareabHbIi MOPTaN).
www.pedsovet.org (Beepoccuiickuii THTepHET-TIEICOBET).

www.fipi.ru (caiit @enepasbHOro0 UHCTUTYTA MEIarOTHYECKUX U3MEPEHHI).
www.math.ru (MUnTepHeT-noaepxka yauteneil MaTeMaTuKH).
www.mccme.ru (calT MOCKOBCKOTO IIEHTpa HETPEPHIBHOTO MATEMaTHYECKOTO

o0Opa3oBaHus).

NT ouobswNE

WWW.it-n.ru (ceTh TBOPUYECKUX YUUTEICH).
8. www.som.fsio.ru (cereBoe 00beTUHEHNE METOUCTOB).
9. http:// mat.1september.ru (caiiT razeTsl «MaTeMaTHKa).
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10.

http:// festival.1september.ru (pectuBans negarorndeckux uae «OTKPHITHIA YPOK»

(«ITepBoe ceHTsIOps»)).

11. www.eidos.ru/ gournal/content.htm (MuTepHET - sxypHAI «DHI0C»).

12. www.exponenta.ru (00Opa3oBaTeNbHbIA MATEMAaTHUECKUI CAlT).

13. kvant.mccme.ru (3eKTpOHHAs BepcHs KypHaia « KBaHT».

14. www.math.ru/lib (smekTpoHHas MaTeMaTHueckas OMOIMOTEKa).

15. http:/school.collection.informika.ru (exunast kosutekius mudPOBBIX 00pa30BaTEIbHBIX
pECypcoB).

16. www.kokch.kts.ru (on-line TectupoBanme 5-11 xmaccsr).

17. http://teacher.fio.ru (memarornueckas mactepckas, ypoku B IHTepHeTe u apyroe).

18. www.uic.ssu.samara.ru (IyTeBOAUTENb «B MUpe HayK» /IS IIKOJIbHUKOB).

19. http://mega.km.ru (Merasamuknoneaus Kupumia u Medoaus).

20. http://www.rubricon.ru, http://www.encyclopedia.ru (caliTbl « JHIIUKIONICTUIN»).
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KanenaapHo-remaTuveckoe IJIaHUPOBaHUeE 10 ajredpe 7 Kiacca (4 yaca B HeJeJI10)

Ne Tema Jara OcBoeHuE NMPEMETHBIX 3HAHUM YV
ypoka
I'naBa 1. BoipaskeHue, TO:K1eCTBO, ypaBHeHus1 (264)
1 YucnoBble BBIPAXKEHUS BbINOJIHATH 3JIEMEHTapHBIE 3HAKOBO- PeryasitTuBHbIe:
2 UuciioBble BhIpAXKEHUS CUMBOJINYECKHUE ICUCTBUSA: IPUMEHSTH
3 BripaxkeHus ¢ nepeMeHHbIMU OyKBBI [ 0003HAUCHHSI YHCE, IS OIICHUBATh TPABWJILHOCTH  BBIMOJTHCHUS
4 BolpaykeHus ¢ nepeMeHHbIMU 3amucyu OOLIUX yTBEPHKACHUI; JEHUCTBMM HAa  YpPOBHE  aJ€KBATHOMU
5 BripaxkeHus ¢ nepeMeHHbIMU COCTABJISATH OYKBCHHBIC BHIPAXKCHHUA 10 | peTpOCIICKTHBHON OLICHKH.
6 CpaBHeHUE 3HaUEHUN BBIPAKEHUI yCIOBUAM, 3aTaHHBIM CJIOBECHO,
7 CpaBHEeHME 3HaYCHUH BbIPAKEHU PUCYHKOM HJIH YCPTCIKOM; Ilo3naBarenbHbIE:
8 CBOJCTBA JICHCTBHI HAZ YMCIIAMH npeodpa3oBbIBAThH AIreOpanvecKkue }
9 CBOJiCTBA NEHCTBHIL Ha/l IHCIAMM CYMMBI U IPOU3BEACHYS (BBINOJIHATH CTPOUTb PEUEBOE BHICKA3bIBAHUE B YCTHOU
10 | ToxmectBa. ToxkaeCTBEHHBIE TPEOOPA3OBAHMS TPUBE/ICHNE TIOJIOOHBIX ClIaraeMpIX, H IICbMEHHOH (opme.
BEIDAKEHMi packpbITHE CKUO60K, YIIPOIICHUE
11 | Towmectsa. TORICCTREHHBIE IPEOOPA3OBAHHS MIPOU3BEICHUN ). KomMMmyHuKaTHBHBIE: KOHTPOJIUPOBATH
BI)Ipa)KeHI/Iﬁ BoIuncaaTh 4UCI0BOC 3HAUCHHE NEeNCTBUSA napTHepa.
12 | Konmponvnasa paboma Ne 1 na memy: OYKBEHHOTO BHIPAKEHIA; HaXOIHTE
«Boipasicenusy 00JacTh JOMYCTUMBIX 3HAUEHUN
13| YpaBHEHHE U ero KODHH IIEPEMEHHBIX B BBIPAKEHUU
14 | YpaBHeHue U ero KOpHU
15 Jluneitnoe ypaBHEHHE C OJHOM NMEPEMEHHON
16 | JluneiiHoe ypaBHEHHE C OHOM NepeMeHHON
17 JIuHeitHOe ypaBHEHUE C OJHON EPEMEHHOMN
18 | Pemenue 3a7au ¢ MOMOIIIBIO YPABHEHHUS Pacno3naBaTh TUHEIHBIE YpaBHEHUS. PeryasituBHble:
19 | Pemenwne 3a7a4 ¢ MOMOIIBIO YPaBHEHHS Pemiate IMHEHBIE ypaBHEHUS, a TAKKE
20 Pemenue 3agau ¢ noMob0 ypaBHEHUI ypaBHEHUS, CBOJAIIMECS K HUM; Pemnary | YIUTBIBaTh IMPABUJIO B IUIAHUPOBAHMHM U
21 Pemenue 3aJa4 C MOMOIIILIO ypaBHeHI/II‘/'I TEKCTOBBIC 3a1a4U anre6panquKHM KOHTPOJIE crocoba pEeUICHUsA, pa3invyaTb
22 | CtaTHcTHYECKHE XapaKTEPUCTUKU CIOCOOOM: TIEPEXOJIUTE OT CIIOBECHON croco0 U pe3ysbTaT JeUCTBUS.
23 | CtaTucTHYECKHE XapaKTEPUCTUKU (popMyTHpOBKH yCITOBHS 3a1a4H K
24 CTtaTucTuyecKe XapaKTepUCTHKU anreOpanyecKon MOJIENH IyTEM Io3HaBaTebHBIE: OPUEHTUPOBATHCS B
25 | CraTucTHYECKHE XapaKTEPUCTUKU COCTAaBJICHHA YPaBHCHM, pelIaTh
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26 | KonmponvHas paboma Ne 2 na memy: COCTaBJICHHOE yPaBHEHHUE; pa3HooOpa3um crocoOoB perIeHus 3a1a4.
«Ypasuenusy HHTEPHPEeTHPOBATDH PE3yIbTaT
KoMMyHHKATHBHbIE: YUUTHIBATh Pa3HbIC
MHEHHS U CTPEMHTHCS K KOOPIUHALUT
Pa3IMYHBIX O3HULIUN B COTPYIHHUYECTBE,
KOHTPOJIMPOBATh JCHCTBUS MapTHEPA
I'naBa 2. ®yuknuu (18 1)
27 | Yro Takoe ¢pyHKuus. Berancnenne 3naueHui 3HaTh! PerynsituBHbIe:
byHKIMH 110 hopMmyIIe. - onpezaesieHust GyHKIUH, 00JacTH
28 | Yro Taxkoe (pynkuus. Beraucnenue 3HaueHni ompezeneHus GyHKIMHU, 001acTH BHOCHTb HEOOXOIMMBIE KOPPEKTHBBI B
GyHKIMH IO hopMmyIIe. 3HAYEHHH, YTO TAaKOE apryMEHT, Kakas JCUCTBHE TIOCIIE €ro 3aBeplICHUs Ha
29 | Yto Takoe ¢pyHKuuMs. Berancnenne 3Ha4eHUH NIEPEeMCHHAs Ha3bIBACTCSI 3aBUCUMO}, OCHOBE ydYeTa XapakTepa CICIaHHBIX
dyHKIHH 110 GopMyIe. KakKasi He3aBUCHMOI; OILIGOK.
30 | I'padux GpyHkuuu. Beraucienue 3HauCHHNA - IOHUMATh, YTO YHKUMS — ITO
dyHKIIMHK IO opMmyIIe. MaTeMaTU4ecKast MOZEINb, TO3BOJIAIONAS | [Jo3HaBaTe dLHbIE:
31 rpa(bHK (byHKHHH OIIMCBIBATh U U3Yy4aTb p33H006pa3HI)Ie
32 | I'padmx pynkuun Hpsmas 3aBUCHMOCTH MEXIY peabHBIMU IPOBOANUTH CPaBHEHHUE, CEPUALUIO U
IPOMOPIHOHATLHOCTD BCIMYMHAMH, 4TO KOHKPCTHBIC THIIBI KJIAaCCH(PUKAITHIO 1o 3aJlaHHBIM
33 | IlpssmMast mponopIMOHATLHOCTD yHxumii (mpsimast 1 06P3TH331 KPUTEPHUSIM.
34 | Jluneitnas dynkiws u e€ rpaduk [psmast TPOTOPIMOHATLHOCTH, THHEHHAS)
PONIOPIIMOHAITBHOCTh OIHCBIBAIOT OOIBIIOE PasHOOOpasHe KoMMyHHKaTHBHBIE: YUUTHIBATh Pa3HbIe
35 | Jluneitnas dynkiws u e€ rpaduk [psmast PCATHHBIX 3aBUCHMOCTCH. MHEHHS ¥ CTPEMHUTHCSI K KOOPIUHAIMN
IPONIOPIIMOHATBHOCTh Ywmern: Pa3IMYHBIX TO3ULIUHI B COTPYTHUYECTBE
36 | Jluneiinas GyHkius u eé rpaduk - IPABHITBLHO YNOTPEOIATE
37 | JIuneiinas GyHKIHS U e€ TpaduK . (byHKUMOHATbHYIO TEPMUHOIOTHIO
38 | Jlumciinas GyHKus 1 68 rpaduK . (3HaueHue (QYyHKIUU, ApTyMEHT, rpadux
= KILIUH, 00J1aCTh OTIpe/iesIeHue
39 | B3auMHoe pacnonoxeHue rpaguKoB JMHEHHBIX ynkumm, 5 orpea ’
by o0JacTh 3HaU€HUI ), MOHUMATh €€ B
= TEKCTE, B peUH yUUTeNs, B HOPMYyITUPOBKE
40 | B3aumHoe pacrionoxeHue rpauKoB JIMHEHHbBIX sana - B PEII Y » B GopmyIHp
o q;
byHKIHI Aad; o §
= - HaXOJWUTh 3HAUCHUS (PYHKIHI
41 | B3aumMHoe pacrosiokeHue rpaduKoB JTHHEHHBIX A # QYRIHIH,
F— 3aJJaHHBIX (OPMYIIOH, TaOIHUIIeH,
= rpaduKoM; pemaTb 0OpaTHyIO 3a/1auy;
42 | B3aumMHoe pacrioyioskeHue rpauKoB JUHEHHBIX pad > P PaTHYIO Y
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byHKIMHA CTPOUTH rpaduKu JTUHEHHON (YHKIINH,
43 | Koumponvuas paboma Ne 3 na memy: psIMOI U 0OpaTHOM
« Dynxyus» MPONOPIIMOHATLHOCTH;
HMHTEPIPETUPOBATH B HECIIOKHBIX
cltydasix TpaduKu peabHbIX
3aBUCHMOCTEH MEXKy BETUYHMHAMU,
OTBEYas Ha MIOCTABJICHHBIC BOTIPOCHI.
I'naBa 3. Crenenb ¢ HAaTypaJbHbIM NOKa3aTesieM (18 yacon)
44 | OnpeneneHue CTENEHU C HATYPAIbHBIM 3HaTh. OIpe/elieHHe CTEIECHH, PeryasitTuBHbIe:
nokazaresieM OJTHOYJICHA, MHOTOYJICHA; CBOICTBA
45 | OnpeneneHue CTENEHU ¢ HATypaJlbHbIM CTENEHU C HATYpaJIbHbIM I10Ka3aTeJIeM. pasiuyarh cocod U pe3ynbTaT JICHCTBHL.
nokazaresieM YMeTh: BBINOJHATH ICHCTBUS CO
46 | OmpenenceHue CTENEHU ¢ HATYPaIbHBIM CTeIEHsIMH C HATYPAIbHBIM ToKa3aTenem; | I103HABaTe/bHbIE:
nokazaresieM peoOpa3oBhIBaTh BBIPAKCHUS,
47 | YMHOXEHHE U JeleHHe CTEeIeHeH cojepyKallue CTENEHH C HATypalbHbIM BIIAZICTh  OOIIMM  TIPHEMOM  PEIICHHS
48 | YMHOMXKEHHUE U JICTICHHE CTENeHEN oKa3areseM; IPUBOIUTh OHOWICH K 3anatm.
49 VYMHOKEHHUE U [eJICHUE CTENEHEN CTaHAapTHOMY BHUAY.
KomMyHHKaTHBHBIE: JIOTOBApUBATHCS U
50 | Bo3BeneHue B cTeneHb TPOU3BEIACHUS U
MPUXOJUTH K 00IIIEMY PEIICHUIO B
CTCTIeHH COBMECTHOM J1eATeIbHOCTH, B TOM YHCJTIE B
51 | Bo3BezneHue B cTeNeHb NPOU3BEICHUS U
CUTYaIlUU CTOJIKHOBEHHSI HHTEPECOB.
CTETIeHH
52 | Bo3BeacHHE B CTENICHD MPOW3BEICHUS U
CTETIeHH
53 | Bo3BeneHue B cTeneHb MTPOU3BEICHUS U
CTETIeHH
54 OHOYJIEH U €T0 CTaHJAAPTHHIN BUJT
55 VYMHOKEHNE OQHOWIEHOB. Bo3BeneHue
OJIHOYJICHA B CTETIEHb
56 VYMHOXeHNE oqHOWIEHOB. Bo3Benenue
OJIHOYJICHA B CTEIIEHb
57 VYMHOXeHNE oqHOWIEHOB. Bo3Benenue
OJIHOYJICHA B CTETIEHb
58 | OynHKIMU y=x?, y=X> ® UX rpapuKu
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59

DyHKIUN y=X? , y=X> U UX rpaduKu

60 | Oysxmum y=x*, y=x> u uX rpaduku
61 | Kommponvuas paboma Ne 4 na memy:
«CmeneHb ¢ HAMYPATLHLIM NOKA3ATENEM»
I'nasa 4. Muorouwiennl (23 4)
62 | MHOTOWIEH M ero CTaHAAPTHBINA BUJ PeryasiTuBHbIE:
63 MHOro4JIeH M €ro CTaHIapTHBIA BU]] 3HATB.
64 CiokeHHe U BEIYUTaHUE MHOTOYJIEHOB - OIIPEJCTICHUE MHOTOYJICHA, IOHUMATh Y4UTBIBATH IPABUJIO B IIJTAHUPOBAHMH H
65 Cno)xeHue U BbIYMTAHUE MHOTOYJICHOB (bOpMyJ'II/IpOBKy SaI[aHHfIZ KYIIPOCTUTD KOHTPOJIC cocoba PCUICHUA, PaA3JIMYaATb
66 YMHOXeHNE OJHOYJIEHA HA MHOTOWIECH BBIPAKCHUCY, «PA3JIOKHTH Ha croco6 U pe3yabTaT JeHCTBUS.
67 YMHOXKEeHNE OHOUYIIeHa Ha MHOTOUJICH MHOXHTEIN.
68 VYMHOXKEHNE OJHOYWIEHA HA MHOTOYWIEH - (hopMyJIBI COKPAIIEHHOTO YMHOKEHHS: Ilo3naBarenbHbIE: OPUEHTHPOBATHCA Ha
69 | YMHOXEHHE OJTHOYICHA HA MHOTOUJICH KBaJpaToB CyMMbI 1 Pa3HOCTH IBYX pa3Ho00Opa3ue CrocoOOB pelieHus 3a/1a4.
70 | BoiHeceHue 00IIero MHOKHUTES 33 CKOOKH BBIP@KCHHUI; Pa3IMHBIC CLIOCOOBI
71 | BoiHecenue 00IIEro MHOKHATENS 32 CKOOKH Pa3IOkKCHAA MHOTOUICHOB Ha KoMMyHHKATHBHbIE: YUUTHIBATH PasHbIe
72 | BelHeceHHe 00IIEro MHOKHTEIS 32 CKOOKH MHOKHUTCIIH. MHCHIS 1 CTPEMHUTBCS K KOOPIMHALHIH
73 | Kowmponohas paboma Ne 5 na memy: YMeTh: pa3IMYHBIX TO3UINI B COTPYIHUYECTBE,
«Mnuocounenvly - IPUBOIUTH MHOTOWIEH K KOHTPOJMPOBATH JICHCTBUS MapTHEPA
CTaHIapPTHOMY BH
74 | YMHOKEHHE MHOIOWIEHA Ha MHOTOWIEH ap y ", Ay
- BBINIOJIHATE JIEHCTBUS C ONHOWIEHOM U
75 VYMHOXeHNe MHOTOYJIeHAa Ha MHOTOUJISH
MHOT'OWIEHOM;
76 | YMHOXKEHHE MHOTIOWIEHA Ha MHOTOWIEH BEIIOHSTE DA3IOKEHIE MHOFOWICHA
77 Paznoskenne MHOTOYIEHA HA MHOKHATEITH p
A —— BBIHECEHHEM OOIIIEr0 MHOKHUTENSA 3a
CKOOKH;
78 | Pa3noxxeHre MHOrOWIeHa HA MHOXKHUTEIN ’
S ——— - YMHOKaTh MHOTOUJIEH Ha MHOTOUJIEH,
croco
- packJaIbIBaTh MHOTOYJICH Ha
79 P33H0)6KGHI/IC MHOTOYJIEHA Ha MHOXKUTEIH MHOKHTEITH CIIOCOGOM TPYTHPOBKH,
CII0COOOM TPYIITHPOBKH
- JOKa3bIBaTh TOXKIECTBA, YUTATH
80 Pa3no>é<eHHe MHOTOYJIEHA Ha MHOXKUTEIH (OPMYITBI COKPAIIEHHOr0 YMHOKEHHUS,
CII0COOOM TPYIIITHPOBKH
- BBINIOJIHATH MTPeoOpa3oBaHue
81 Pa3noxxenne MHOrowieHa Ha MHOKHUTEIN BEIPAKEHHH TIPHMEHEHEM GopMyIT
CTI0C060M TPYNMHPOBKH COKPAILEHHOTO YMHOKEHHS: KBaapaTa
82 | JlokasatenbCTBO TOXKIECTR CYMMBI U Pa3HOCTH JIBYX BBIPAKCHHUE,
gi ]%OK%aTeHBCTBO T60>Kﬂej\7B6 YMHOCHHUS Pa3HOCTH JBYX BBIPAKCHUI
oHmponbHas paboma Ne 6 na memy:
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«Mnoeounenvi»

Ha UX CyMMY; BBIIOJHSATH Pa3IOKEHUE
Pa3HOCTH KBaJpPATOB JIBYX BBIPAKEHUH HA
MHOXKHUTEJIH;

- IPUMEHSATH Pa3IMYHbIE CTIOCOOBI
Pa3I0KEeHUsI MHOTOWICHOB Ha
MHOXKUTEJIH;

- IpeoOpa30BbIBATH LIEJIbIC BHIPAKEHHUS;

- IPUMEHSATH IPE0OpPa30BAHUE IIEITBIX
BBIPAKECHUH NPU PEILECHUU 3a1a4.

COKPAIIEHHOI0 YMHOKeHHs (23 yacoB)

I'naBa S. ®@opmy.ibl

85 | Bo3BeneHue B KBaipaT CyMMBI U Pa3HOCTH JBYX
BBIPKEHUMN

86 | Bo3BeneHue B KBaipaT CyMMBI U Pa3HOCTH JBYX
BBIPKEHUMN

87 | Bo3BeneHue B KBaipaT CyMMBI U Pa3HOCTH JBYX
BBIPKEHUMN

88 | PaznoxeHne Ha MHOKUTEIH C TIOMOIIBIO
dbopMy1 KBaJipaTa CyMMBI U Pa3HOCTH

89 | PaznoxeHue HAa MHOKUTEIH C TIOMOIIbIO
dbopmyn KBagpaTa CyMMBI M pa3HOCTH

90 | Pa3noxeHue Ha MHOXHTENHU C IOMOIIbIO
dbopmyn KBapaTa CyMMBI M pa3HOCTH

91 | YMHOXEHHUE pa3HOCTH JBYX BBIPAKEHUN Ha UX
CyMMY

92 | YMHOXEHHUE pa3HOCTH IBYX BBIPAKEHUN Ha UX
CyMMy

93 | Pa3noxxeHue pa3HOCTH KBa/IpaToOB HA
MHOXHTEIH

94 | Pa3noxxeHue pa3HOCTH KBa/IpaToOB Ha
MHOXHTEIH

95 | Pa3noxeHue pa3HOCTH KBaJIpaToB Ha
MHOXHTEIH

96 | Pa3no)keHue pa3HOCTH KBAJIPaTOB HA

VYyamuecs: 10JKHBI 3HATH 3TH (POPMYITBI
1 COOTBETCTBYIOIIIUE CIIOBECHBIE
(hOpMyIUPOBKHU, yMETh IPUMEHATDH UX
KaK «CJIeBa HAMPaBOy, TaK U «CIIpaBa
HaJIEBO».

PeryasituBHbie:

YUYUTBIBATH IPABUJIIO B IUNIAHUPOBAHUHU U
KOHTpPOJIC crocoba PCUICHUA, Pa3JIMYaThb
crocod u pe3yjbTar JEUCTBUS.

Ilo3naBaTesibHbBIE: OPUCHTHUPOBATLCA Ha

pa3zHooOpasue croco0OB pelIeHUs 3a/1ay.

KoMMmyHuKaTHBHBIE: YUUTHIBATh Pa3HbIE
MHEHHMS M CTPEMUTHCS K KOOPANHALIUA
pa3INYHBIX NO3ULIUN B COTPYIHUYECTBE,
KOHTPOJINPOBATh JEHCTBUS ITapTHEPA
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MHOXUTCIIN

97 | Konmpoavnas paboma Ne 7 na memy:
«Ksadpam cymmol u pasnocmuy
98 | Pa3nokeHue Ha MHOXHUTEIH CYMMBI U Pa3HOCTH
KyOOB
99 | Pa3noxeHue Ha MHOXHUTEIH CYMMBI U Pa3HOCTH
KyOOB
100 | [IpeoOpazoBaHueE IEIOTO BHIPAKCHUS B
MHOTOWICH
101 | [IpeoOpa3zoBaHueE IEIOTO BHIPAKCHHUS B
MHOTOWICH
102 | IlpumeHeHHUE pa3IMIHBIX CIIOCOOOB IS
pa3I0KeHUsT HA MHOKUTEIIH
103 | IlpumeHeHuE pa3IMIHbBIX CIIOCOOOB IS
pa3I0KeHUsT HA MHOKHUTEIIH
104 | IlpumeHEeHUE pa3IMIHBIX CIIOCOOOB IS
pa3I0KeHUsI HA MHOKUTEIIH
105 | IlpumeHeHue pa3IMIHbBIX CIIOCOOOB JIJIs
pa3I0KeHUsT HA MHOKHUTEIIH
106 | [IpumeHeHHe pa3IUYHbIX CLIOCOOOB IS
pa3I0KeHUs] HA MHOKUTEIIH
107 | Konmponvnas paboma Ne§ na memy:
"Dopmynvl cokpauénnoco ymHocenus"
I'naBa 6. Cucrembl JIMHelHHbIX ypaBHeHuii (17 yacoB)
108 | JIuneiinbple ypaBHEHUs C IByMs IEPEMEHHBIMU PeryisiTuBHbBIE:
109 | Jluneiinble ypaBHEHUS C IBYMs IEPEMEHHBIMH 3HAaTh, UTO TaKOE JMHEHHOE YpaBHEHHE C
110 Fpa(bI/IK JIMHENHOro yYpaBHEHUS C IBYMs IByMs IIEPEMEHHBIMH, CUCTEMA OLCHHUBATh IIPAaBHJIIBHOCTH BBIIIOJIHCHUA
NIepEMEHHBIMH YPaBHEHH, 3HATh pa3IM4HbIe CIOCOOBI | MEHCTBHS  HAa  ypOBHE  aJICKBATHOM
111 | I'paduk MMHEHHOTO YpaBHEHUS C IBYMS PCLICHUS CHCTEM YPABHCHHH C ABYMSI PETPOCTIEKTUBHOM OIIEHKHU.
NIepEMEHHBIMH MEPEMEHHBIMHE: CITOCO0 TTOJICTAHOBKH,
112 | Cucrembl TMHEHHBIX YPaBHEHUN C ABYMSI CII0CO0 CIIOKEHHUSL; IOHUMATD, YTO Ilo3naBarenbHbIe:
NIepEMEHHBIMH ypaBHEHHE — 9TO MaTeMaTHIECKUH
113 | Cucrembl JUHEWHBIX YPABHEHHI C ABYMS armapart peleHHs pasHooOpasHbIX 3a7a4 | BJIANETh OOIIMM NPHEMOM PEIICHH 3a/1a4.

MEPEMCHHBIMU

M3 MaTEMaTUKH, CME)KHBIX 00JjacTeit
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114

Croco0 11oACTaHOBKHU

3HAHUM, MPAKTUKHU.

KOMMyHI/IKaTI/IBHbIe: J0roBapuBaTbCa U

115 | Cnoco6 nmoacTaHOBKH MPUXOJUTH K O0IIEMY PEIICHHIO B
116 | Croco0 moacTaHOBKH YMeThb NpaBUIIBHO YHOTPEOISATH COBMECTHOH JCATEILHOCTH, B TOM YHCIIC B
117 Crioco6 clIoKeHus TCPMHHBI: «ypPaBHCHHUEC C IBYMsI CUTyalliH CTOJIKHOBCHMS HHTCPECOB
118 | Crioco6 ClIoKeHUS MIEPEMEHHBIMIY, «CHCTEMaY; TIOHUMATh
119 | Croco6 ciroskeHust WX B TEKCTE, B PEUU YUUTEIIs, TOHUMATh
120 | Pemenue 3a1a4 ¢ HOMOIIBIO CUCTEM YPaBHEHUH (hopmMyIMpOBKY 3a1a4n «PEIINTH
121 | Pemenue 3a1a4 ¢ HOMOIIBIO CHCTEM YpaBHEHUI CHCTEMY YPAaBHCHHH C JIBYM
122 | Pemenue 3a1a4 ¢ HOMOIIBIO CHCTEM YPaBHEHUIM IIEPEMCHHBIMHY, CTPOUTE HEKOTOPLIC
123 | Pemienue 3a1a4 ¢ OMOLIBIO CHCTEM YPaBHEHMIA rpaduKu ypaBHCHUS C IBYMS
124 | Kommponvuas paboma Ne 9 na memy: TICPCMCHHbIMMH, - pellaTh CHCTCMBI
«Cucmembi» ypaBHEHUH C IBYMS TIEPEMEHHBIMH
Pa3IUYHBIMH CIIOCOOAMHU.
Hrorosoe nosropenue (11 u)
125 | O6o6maroniee HTOroBoe NOBTOPEHHE Kypca
126 | O6o6maroiee HTOroBoe MOBTOPEHHE Kypca
127 | O6o6maroniee HTOroBoe NOBTOPEHHE Kypca
128 | O6o6maroiee HTOroBoe MOBTOPEHHUE Kypca
129 | O6o6maroniee HTOroBoe MOBTOPEHHE Kypca
130 | OGo6maroree HTOroBoe MOBTOPEHHE Kypca
131 | O6o6maroiee HTOroBoe MOBTOPEHHE Kypca
132 | O6o6maroiiee HTOroBOe MOBTOPEHHE Kypca
133- | AAMHHUCTpaTHBHAS KOHTPOJIbHAs paboTa
134 | (nByxuacoBas)
135 | AHanm3 KOHTPOJILHOU pabOTHI
136 | IToBTOpUTENBHO-00001IAIOIINI YPOK
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