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. HHOACHUTEJBbHAA 3AIINCKA

Pabouas mporpamma yuebHOTo Kypca 1o anredpe ass 7 kiacca pazpaboTaHa Ha OCHOBE
benepanbHOro KOMIOHEHTA TOCYJAPCTBEHHOTO 00Pa30BaTENLHOrO CTaHJapTa OCHOBHOTO
oOuiero oopasoBaHus 1o MareMaTuke, «O053aTeIbHOr0 MUHUMYMa COAEPKaHUSI OCHOBHOTO
o0miero o0pa3oBaHus M0 MaTeMaTHKE» U aBTOPCKOU mporpaMMel 1o anredpe FO. H.
MaxkapsbriueBa, BXoJismiel B cOOpHUK padounx mporpamm «lIporpammer 0011e00pa3zoBaTeIbHBIX
yapexaeHui: Anredpa, 7-9 kmaccel», cocraButenb: T.A. bypmucrpora «IIporpamMmmbl
o0mieo0pa3oBaTenbHBIXyupekacHH: Anredpa , 7-9 kinaccei».- M. [Ipocsenienue, 2013.

HopmaTuBHOe 00ecnieueHne nNporpaMmabi:

1. 3akon P® 273-®3 ot 29.12.2012r. «O6 ob6pa3zoBanuu B PDOy.

2. depnepanbHbIi KOMIIOHEHT TOCYAApCTBEHHOrO cTaHgapTa oomero oOpa3oBaHUS.
Maremaruka (IIpukaz MwunoOpa3oBanust Poccun «O06 yTBepkaeHUM GeaepaibHOro
KOMITOHEHTa rOCyJapCTBEHHBIX CTAaHAAPTOB HAYAIBHOTO OOIIEro, OCHOBHOTO OOIIEro u
cpenHero (moHoro) obmiero oopazosanus» ot 05.03.2004 r. Ne1089)

3. OOs3aTeNbHBII MHHUMYM COJACPXaHHS OCHOBHOIO OOImEro oOpa3oBaHHs IO
matemaruke. (I[Tpukaz MO ot 19.05.1998 Ne1276)

4. Tlporpammbl 0011€00pazoBaTeNbHBIX yUpexaeHH. anredpa. 7-9 kinaccel. CocTaBUTENh
Bypmuctposa T. A. — M.: IIpocemenue, 2013.

Pabouas nporpamma 1o anrebpe paccuurana Ha 3 4 B Hemeqio 1024 B rox).

Hcnoab3yemblil y4eOHO-MeTOAHYCCKHH KOMILJICKT:

1. «Aunrebpa. 7 kmace» nmox penakiueit C.A. TensikoBckoro, aBropsl: KO.H.Makapsrues,
H.I'. Munarok, K.M. Hemkos, C.b.CyBopoBa, M3gatensctBo: M., «IIpocBemienue»,
2014 .

2. Anrebpa. DneMeHTbl CTaTUCTMKM M Teopuu BeposiTHocTei.;O.H. Makapsiues, H.I'.
Munmrok, mox penakmuein C.A. TemskoBckoro, MockBa, «lIpocsemienue,
2005.'eomerpus. 7-9 xi.: yaueonuk / JI.C. Atanacsn, B.®. Byry3os, C. b. Kagomien
u jap. — M.: I[Ipoceemenue, 2013- 2014.

3. U3yudenue anredpsl B 7-9knaccax: KHUTA JJIs yUUTEIS.

I0.H.Makapsiue, H.I'Munmiok, K.H. Hemxos, C.b.CyBopoBa, Mockaa,
«IIpocsemenner, 2011..

4. KoHTposbHble paboTel 1O anredpe. 7 Kiacc. JI.B. Kysnenoa, Mocksa,

«IIpocsemenuner, 2011.

JlanHas mporpamMma COJAEPXKUT BCE€ TEMbl, BKIIIOUEHHbIE B (efepalbHblii KOMIIOHEHT
coJiepKaHusl 00pa3oBaHMUsL.

OcHoBHas (1)0pMa OpraHu3alnunu 06pa30BaTem>Hor0 nponecca — KJIACCHO-ypO4YHas CUCTEMA C
HCI0JIb30BAHUEM PA3IMIHBIX TeXHO.]'lOFHﬁ, (l)OpM, METOAO0B Oﬁy'lel-ll/lﬂ.

Cucrema YPOKOB YCJIIOBHA, HO BCE, K€ BBIJACIIAIOTCS CIICAYIOIINEC BUABI YPOKOB:

yDOK-]Zel('I/H/l}Z, VYPOK-cemurnap. Hpez[nonara}oTCﬂ COBMCCTHBIC YCUJIUA YUUTCId W YUCHHUKOB JJId

peuieHuss oOmiel MpoOJieMHOW  IMO3HABaTEeNbHOW 3amaur. Ha TakoM ypoke HCHOJIb3yeTCs
JIEMOHCTPAIIMOHHBIN MaTepuall Ha KOMIIBIOTEpe, pa3pabOTaHHBIA YYMTENEM WIH YYCHHUKAMH,
MYJIbTUMEIUUHBIE MPOAYKTHIL.



KOM6MHUD060HHbll/7 YPOK MIPEANOJIaracT BbIIMIOJIHCHUC pa60T n 3a,Z[aHI/Iﬁ pasHoro Buaa.

Ypox—uepa. Ha ocHOBe UTpoOBOM JEATENbHOCTU yYallUecs MO3HAIOT HOBOE, 3aKPEIUIAIOT U3YUYEHHOE,
O0TpabaThIBAIOT pa3iu4yHble y4eOHBbIC HaBbIKU. Yaie Bcero, MMEHHO B Takod (opme MIpoBOISATCS
00001IaroIMe ypoKH 1Mo U3y4eHHOH TeMe.

Ypok pewenus 3a0au. BBIpa6aTBIBaIOTCH Yy ydalmuxcsa yMEHHS W HaBBIKHM PCIICHHA 3aJa4 Ha YPOBHE
00s13aTENBHON U BO3MOKHOM IIOATOTOBKE. JIroboii yqauu/u?lca MOKET HCIIOJB30BAaTh KOMIILIOTCPHYIO

MHQOpPMaIMOHHYI0 0a3zy MO MeToJaM pEHICHUS pPa3IUyYHBIX 3afad, MO CBOHCTBAM 3JIEMEHTapHBIX
¢byHKUM U T.1.

Ypox-mecm. TectupoBaHre MPOBOAUTCS C LEIBIO AUATHOCTUKH MPOOEIIOB 3HAHWH, KOHTPOJS yPOBHS
O0O0JYYCHHOCTH YYalluXcs, TPCHUPOBKH TEXHUKE TECTUPOBAaHUA. TeCThI MpeIararoTcsl Kak B IIEUYaTHOM,
TaKk ¥ B KOMIBIOTEpHOM BapuaHTte. [IpmuemM, B KOMIBIOTEPHOM BapHWaHTE BCETJa C OTPaHUYCHHEM
BPEMEHH.

Ypox - camocmoamenvnas paboma. llpennararorcs pa3Hble BUABI CAMOCTOSTENFHBIX padoT.

Ypox - xoumponvhas paboma. IIpoBoauTCs Ha IBYX YpPOBHSIX: YPOBEHb OOSI3aTENBHOW MOJITOTOBKHU -

«3», ypOBEHb BO3MOKHO MOATOTOBKH - «4» U «5».

Ha ypokax ucnosb3yroTcst 31eMeHThbI CJIeYIOIHX TeXHOJIOrHii:

- TMYHOCTHO OPUEHTHUPOBAHHOE 00yUEHUE;

- CUCTEMHO — €S TEIbHOCTHBIA MOIXO/I;

- obyuenue ¢ npumenenuem UKT;

- ypoBHeBas auddepeHnnanus;

- 3JI0pOBbECOEPETAOIINE TEXHOJIOTHH;

- TEXHOJIOTHS TIPOSKTHOTO OOYICHHSI,

- KOJUIEKTHBHBIN crioco® 00ydeHus (padoTa B mapax MOCTOSSHHOTO U CMEHHOTO COCTaBa).

Ha cTpike ypo4uHO# 1 BHEYpOUHOH 1€STEIBHOCTH IKOJFHUKOB Hanboee 3(hhekTHBHBI
MCCIIEIOBATENbCKUE U IPOECKTHBIE MEeTO Ibl. HEBO3MOXKHO MPECTaBUTH COBPEMEHHOE 00yUeHue 0e3
WCIIOJIb30BaHMS CPEACTB, IPEJOCTABIAEMbIX HH(OPMALMOHHO-KOMMYHUKAIMOHHBIMH TEXHOJIOTHSAMH.

KomnbloTepHoe obecneyeHune ypoKoB

o Jlemoncmpauuonnwvii mamepuan (cnauoey). Cosnaerca ¢ 1eIbl0  oOecreueHus
HaTJISTHOCTH MPU W3YYCHHH HOBOTO MaTepHalia, UCTIOJIb30BAHUS MTPU OTBETAX YUaIHXCH.
[IpuMeHeHne aHUMAIUU TPU CO3/JaHUM TAKOTO KOMIIBIOTEPHOTO MPOAYKTa MO3BOJISET
paccMaTpuBaTh BOMPOCH MAaTEMAaTHYECKOW TEOPHUH B JBM)KCHUH, O0OCCIICUHMBACT JPYroM
MOJIXOJT K M3yUYEHUIO0 HOBOTO MaTepraia, BHI3HIBAET MOBBIIICHHOEC BHUMAHUE U UHTEPEC Y
yaamuxcs. [Ipu pemreHnn Mro0BIX 337a9 MCIOIb30BaHUE TpadUIecKo HHTEPIPETaIIuN
YCIOBUS 3aJlaud, €€ PEIICHHUS TMO3BOJSET y4YallUMCS TMOHSATh MaTEeMaTHYECKYIO W0
pereHus1, 6osee TIy00KO OCMBICTUTh TEOPETUUECKHUI MaTepHall IO IaHHOW TeMeE.

e 3adanusn Ona ycmuoz2o ciema. DT 33aHUS JAIOT BO3MOJKHOCTb B YCTHOM BapHaHTE
oTpabaThIBaTh pPa3IMYHBIC BOMPOCH TEOPHUH W TPAKTUKH, TPUMEHSS TMPUHITUTIBI
HarJSTHOCTH, JTOCTYMHOCTU. VX MOXXHO HCIONB30BaTh Ha JIOOOM YpPOKE B PEKHUME
VYHUTEh — YYCHUK, B3aHMOIIPOBEPKH, a TAK)KE B BUC TPCHUPOBOYHBIX 3aHATHH.

o Tpenupoeounvie ynparxcrnenus. BKirodaroT B ce0s 3a7aHUsI C BOMPOCAMH U HATJIS AHBIMH
OTBETaMH, COCTaBJICHHBIMH C TIOMOIIbIO aHUManud. OHHU TIO3BONSAIOT yUYEHUKY



CaMOCTOSITENIFHO OTpa0aThIBaTh pPA3IMYHBIE BOMPOCHI MAaTEMAaTHYECKOH TEOpUH U
MPaKTUKH.

e  Onexmponnsie yueonuku. OHU UCHOTB3YIOTCS B KAUeCTBE BUPTYaJbHBIX JabopaTopuit
IpU TNPOBEICHUM NPAKTUYECKUX 3aHSATUNA, YPOKOB BBEJCHUSA HOBBIX 3HaHUWA. B Hux
3aKJII0YEH OOJIBIION TEOPETHUYECKH MaTepuay, MHOTO TPEHAKEPOB, MPAKTHUYCCKUX H
MCCIIeIOBATENLCKUX 3aJJaHMi, CripaBoyHOro Marepuana.Ha mo0oM U3 ypoKOB BO3ZMOXKHO
KCIOJIb30BAaHUE KOMITBIOTEPHBIX YCTHBIX YNPAa)KHEHUMN, IPUMEHEHHUE TPEHa)Kepa YCTHOIO
CYeTa, YTO AaKTUBU3UPYET MBICIUTEIbHYIO JIESTEIIbHOCTh YyYalluXcsl, pPa3BUBACT
BBIYMCIIUTENIbHBIC HABBIKM, TAK KaK MO3BOJISIET OCYIIECTBUTh MHOM MOJXOJ K U3y4aeMOu
TeME.

Hcnonb3oBaHHEe KOMIIBIOTEPHBIX TEXHOJIOTMM B IIPENOJABAHMM MATEMATUKU I1O3BOJISIET
HENPEepPbIBHO MEHATH (hOpMBbI pabOThI Ha yPOKE, HOCTOSIHHO Y€Pe0BaTh YCTHBIE U MMCbMEHHBIE
YIPAKHEHMS, OCYILUECTBIIITh PA3HBbIE MOAXOJbI K PELICHHUIO MAaTEMaTHYECKUX 3a1ad, a 3TO
IIOCTOSIHHO CO3/1aeT U MOJJIEP’KUBAET UHTEUIEKTYaIbHOE HAIPSDKEHHE ydaIuuxcs, GopMHUpYyeT
Yy HUX YCTOWYMBBINA HHTEPEC K U3YUYEHUIO JaHHOI'O IIpeaAMeETa

Hcnonb3yembie (popMbl, crioco0bI U CPEICTBA NPOBEPKHU M OLIEHKHU Pe3yJIbTAaTOB 00y4YeHust

VYeTHbII onpoc
®OpoHTaNBHBIA ONIPOC
CamocrositenpHas pabora
WNHauBuyanbHOE 3a/1aHHE

Tect

MaremaTu4ecKuid TUKTaHT
WuauBuayanbHbIN KOHTPOIIb
HccnenoBarensckoe 3aaHue
[TpakTuyeckas pabota
KonTponbnas padota
Jomainsis pabora
Juarnoctuueckas pabota
[TpoexTHas pabora

3auer

Cemunap

OcHOBHBIE BHJIBI IPOBEPKU 3HAHMM — TEKyllas W UTOroBas. Tekyluas MpoBEpKa MPOBOIUTCS
CUCTEMAaTUYECKU U3 YPOKa B YPOK, @ HTOTOBasi — IO 3aBEPIIEHUU TeMbI (pa3zena), IMKOJIbHOTO

Kypca.

Ienn u3ydenus: Kypca ajaredpbiB 7 Kjaacce:
- Ppa3BUTHE BBIYMCIUTENIBHBIX U (POPMaAbHO-ONEPATUBHBIX aNreOpanyecKux yMEHUH 0
YPOBHS, IO3BOJISIFOIIETO YBEPEHHO HCIOJIb30BaTh MX IPHU PEUICHWM 337ad MAaTEMaTUKU U
CMEXHBIX NPeAMETOB (PHU3nKa, XUMHUSI, UH(HOPMATUKA),
- YCBOGHHE amnmnapara ypaBHEHUIl MU HEPABEHCTB KaK OCHOBHOI'O CPEICTBA MaTEMaTHYECKOIO
MOJIEJIMPOBAaHUS NIPUKJIAJHBIX 3374,
- BOCIIUTaHHEe KyJIbTYPhl JMUHOCTH, OTHOIIEHHE K MaTeMaTHKe KaK K YacTH 00IIe4YeI0BeYeCKOM
KYJIBTYpbI, IOHUMaHUE 3HAYMMOCTH MaTEMaTHKHU JJI1 HAyYHO-TEXHUYECKOT 0 IIporpecca.
[IpuxnanHas HampaBlIEHHOCTh Kypca OOECIeYMBaeTCsi CHUCTEMATHYECKUM oOpallleHueM K
IpUMepaM, pacKpbIBAIOIIMM BO3MOYKHOCTH IIPUMEHEHUS MAaT€MaTUKH K HU3YYEHHUIO

}IGI)’ICTBHTGHLHOCTH " PCHICHUIO MPAKTHYCCKUX 3aJ1a4.



3amauu aaredpsbl B 7 Kjaacce:
- BBIpaGOTaTB yMCHI/ISI BBITTIOJIHATH I[Gf[CTBHH Had CTCIICHAMU C HaTypaJIBHBIMI/I II0Ka3aTcJIsIMu,
MO3HAKOMHTH C MOHATUEM CTEIIEHU C HYJIEBBIM IOKAa3aTEJIEM.
- 00yu4uTh CXEMaM paCCYXACHUH, COCTABICHHIO M HCIOJIb30BAHUIO QJITOPUTMOB U
aJIr OpI/ITMI/I‘-IeCKI/IX Hp@ﬂHHCﬁHHﬁ; HpI/IeMaM aHaJII/ITI/IKO-CI/IHTeTI/I‘{CCKOfI NCATCIIBHOCTHU HpI/I
JIOKa3aTeJIbCTBE TEOPUHU U PEIICHUHU 3a/1a4.
- BBIpaGOTaTB yMeHI/Ie BBIITOJIHATH l[GfICTBHH HaAd MHOI'OYJICHaAMHU. Y6GI[I/ITB yqaumxcsl B
MIPaKTUYECKOHU T0JIb3€e TPeoOpa30BaHuii MHOTOUYJICHOB.
- HAY4YUTh CTPOUTH TIpaduKH, CO3HABaTh BAXXHOCTh HX HCIIOJIB30BAaH HCIIOJIB30BAHUS B
MaTeMaTHYECKOM MOJICIIMPOBAHUH HOBOTO BHJIa — IPapHUECKUX MOJIEICH.
- HAyYHUTh PEIIaTh CUCTEMbI JIMHCHHBIX YPAaBHEHUN M MIPUMEHATH UX MPHU PEIICHUU TEKCTOBBIX
3aJ1a4.
- Ha OOJIBIIIOM KOJIMYECTBE MPUMEPOB M YIPAXKHEHUH MO3HAKOMUTH YYALIUXCS C HAYaIbHBIMU

MNOHATUAMU, UACAMU U METOdaMU KOM6I/IHaTOpI/IKI/I, TCOPHUH BEPOATHOCTU U CTATUCTUKH.

Il. IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O ITPEIMETA
«AJITEBPA» B 7 KIIACCE

JIMUHOCTHBIMU PE3YJIbTATAMMu3yuenust npeamera «Anredpa»  sBISIFOTCS
CJIeAYIOIINE KayecTBa:
> yYMEHHeE SICHO, TOYHO, TPaMOTHO M3JIaraTh CBOM MBICJIM B YCTHOM M MUCHMEHHOU (hopme,
IOHUMAaTh CMBbIC] ITOCTABJICHHOM 3a7auyd, BBICTpPAUBaTh apryMEHTAlLlUIO, HMPUBOAUTH
IPUMEPBI U KOHTPIIPUMEPHI;
> KPUTUYHOCTb  MBIIUICHUS, YMEHHUS paclo3HaBaTb JIOTMYECKH HEKOPPEKTHBIE
BBICKA3bIBaHUS, OTJINYATh TUIIOTE3Y OT (haKTa;
> TpeACTaBICHHE O MaTeMaTHUECKOW Hayke Kak cdepe ueloBeUecKOil NesTeaIbHOCTH, 00
JTanax ee pa3BUTHs, O €€ 3HAYMMOCTH JJIsl Pa3BUTHS LIMBUIIN3ALINY;
> KpEaTUBHOCTb MBIIUICHNS, WHHUIIMATHUBA, HAXOMYMBOCTb, AKTHMBHOCTb IIPU pPEIICHUU
MaTeMaTHUYeCKUX 3ajay;
> YMEHHE KOHTPOJMpOBaTb IMpOLECC U  pe3yapTaT y4yeOHOM MaTeMaTH4ecKoil
JeSITEIIbHOCTH;
> CHOCOOHOCTh K 3MOLIMOHAJIbHOMY BOCHPUATHIO MaTe€MaTUYeCKHMX OOBEKTOB, 3ajad,
peleHui, pacCcyKaeHU.

METANPEIMETHBIMU PE3YJbTATAMMu3yuenuss kypca «Anredpa» sBisiercs
(dbopmHpoBaHUEe YHUBEpCAIbHBIX yueOHbIX aeiicTBuit (YVY ).

PET'YJIATHUBHBIE YVY/:
VYuamuecs 7 kiacca:

» CIIMYalOT CBOM croco0 JEHCTBHUS C 3TAIIOHOM;

» CIHMYAIOT CO0CcO0 M pe3ynbTaT CBOUX JIEHCTBUH C 33JaHHBIM ATAIOHOM, OOHAPYKUBAIOT

OTKJIOHEHHS U OTJIMYMS OT 3TAJIOHA;

> BHOCHT KOPPEKTHUBBI U JOMMOJHCHUS B COCTABJICHHBIC ITJIAHBI,

» BHOCST KOPPEKTHBBI U JIOTIOJHEHHS B CIIOCOO CBOMX JEHCTBHIl B Cilydae pacxOKJIEeHUs
ATaJOHa, PEATHPHOTO ICUCTBHS M €T0 POIYKTa
BBIJICJISIFOT M OCO3HAIOT TO, YTO Y>K€ YCBOEHO U UTO €IIe MOJJIEXKUT YCBOECHUIO
OCO3HAIOT Ka4€CTBO U YPOBEHb YCBOCHUS
OIICHUBAIOT JIOCTUTHYTHIN pe3yabTaT

YV V V



YV VY A\

A\

ONPENENSAI0T TOCIEI0BATEIbHOCTh MPOMEXYTOUHBIX LIE€JEd C Y4eTOM KOHEYHOTO
pe3ynbTaTta

COCTAaBJISAIOT IJIaH U MOCJEA0BATEIHLHOCTh JEHCTBUM

MPEIBOCXUIIAIOT BPEMEHHBIE XapaKTEPUCTUKU pe3yiibTaTa (Korjaa OyIeT pe3ynbrat?)
MPEIBOCXUINAIOT PE3YyIbTaT U YPOBCHB YCBOCHHMS (KaKOi OyIeT pe3ynbrar?)

CTaBAT y4yeOHYIO 33/1auy Ha OCHOBE COOTHECEHHMsI TOTO, YTO Y>K€ U3BECTHO U YCBOCHO, U
TOTO, YTO €IIe HE U3BECTHO

NPUHUMAIOT [O3HABATEJIbHYIO II€JIb, COXPAHSAIOT €€ TMPHU BBINOJHEHUU Y4YeOHBIX
JNEUCTBUM, PETrYIUPYIOT BECh MPOLECC UX BBIMOJHEHUS W YETKO BBIMOJIHSIIOT
TpeOoBaHUs O3HABATENIBHOM 32124l

CaMOCTOSITENILHO  (DOPMHPYIOT TIO3HABATEIBHYIO TIelb W CTPOST JCUCTBHS B
COOTBETCTBUU C HEH

INO3HABATEJIBHBIE YV ]I:
Yuamuecs 7 xiacca:

>

YV V V

YV VY VY V YVVVVYVYYY

VV VY

YMEIOT BBIOMpATh CMBICIIOBBIE €IMHUIBI TEKCTa U YCTaHABIMBATh OTHOLIEHUS MEXAY
HUMH

CO3JIal0T CTPYKTYPY B3aMMOCBSI3€l CMBICIIOBBIX €AMHUI] TEKCTA

BBIJICJISIOT KOJIMYECTBEHHBIE XapaKTEPUCTUKN 0OBEKTOB, 3aJaHHBIX CIIOBAMH
BOCCTaHABJIMBAIOT MPEJAMETHYI0 CHUTyallUl0, OIHCAaHHYHd B  3ajade, IyTeM
nepeopMyIMpPOBAHUS, YIPOLICHHOTO IEpecKa3a TEKCTa, C BBIACICHUEM TOJIBKO
CYLIECTBEHHOM /1JIs1 pellieHus 3a1a4 nHpopManuu

BBIJICIISIIOT 0000IIEHHBIN CMBICT B (POPMABHYIO CTPYKTYPY 33Ja9u

YMEIOT 3aMEHSTh TEPMUHBI OIIPEICICHUSIMU

YMEIOT BBIBOJAUTH CIEACTBUS U3 UMEIOIIMXCS B YCJIOBHHM 3a/1a4M IaHHBIX

BBIJIEJIAIOT (POPMAIIBHYIO CTPYKTYPY 3aauu

BBIIETISIIOT OOBEKTHI U MIPOLECCHI C TOUKU 3PEHUS LIEJI0T0 U YacTel

aHAJTM3UPYIOT YCIOBHSI U TPeOOBaHUS 3a/1aun

BBIOMPAIOT BHJ TpapuuecKod MOJENH, aJCKBAaTHOM BBIJCICHHBIM CMBICIOBBIM
€AVHHLIAM

BBIOMPAIOT 3HAKOBO-CUMBOJINYECKHE CPEACTBA AJISl IOCTPOCHUS MOJEIN

BBIP@)KAIOT CMBICJI CUTYAIlMH Pa3IMYHBIMU CpPEACTBAMH (PUCYHKH, CUMBOJIBI, CXEMBI,
3HAKH)

BBIPAXAIOT CTPYKTYPY 3a/1a4¥l pa3HbIMH CPEACTBAMHU

BBITOJIHSIOT ONEpaIiy cO 3HaKaMU U CUMBOJIaMU

BBIOMPAIOT, COMOCTABIISAIOT M 0OOCHOBBIBAIOT CIIOCOOBI PELICHHUS 3a7au

MPOBOJSAT aHAJINU3 CIOCOOOB PEUICHMS 3a/lad C TOUKHM 3PEHUS WX PalMOHAIbHOCTH U
YKOHOMHUYHOCTHU

YMEIOT BBIOUPATh 00001IEHHBIE CTPATErNH PEIICHUs 3aJa4l

BBIJICJIAIOT U (POPMYJIMPYIOT MO3HABATENBHYIO 1EJIb

OCYIIIECTBIISIFOT MOKUCK U BbIIEJIEHNE HEOOXOAUMON HHPOpMalun

OPUMEHSIOT METO/bl HMH(OPMAIIMOHHOTO TIOMCKAa, B TOM YHCJIE€ C TOMOIIBIO
KOMITBIOTEPHBIX CPEJICTB.

CpenctBoM (opMUpoBaHUs TO3HABATENbHBIX Y Y [l CITy’KUT yueOHbIN MaTepuall.

KOMMYHUKATHUBHBIE YY/:

VYuamuecs 7 kiacca:

1) oOmaroTCsl U B3aUMOJICHCTBYIOT € TIApTHEPAMH IO COBMECTHOMU JESTEIBHOCTH WM OOMEHY
uHpopMaun

a) YMEIOT CIIyIIaTh U CIIbIIATh APYT ApyTa

0) ¢ 10CTaTOYHOU MOJHOTON M TOYHOCTHIO BBIPAXKAIOT CBOM MBICIH B COOTBETCTBHUHU C
3aaa4aMi U yCIIOBUAIMHW KOMMYHUKAlIUN

B) aJIEKBaTHO HCIIOJIB3YIOT PEUYEBBIE CPENCTBA JUIsl TUCKYCCHH U apryMEHTAllUU CBOEH
MO3UIIIH



I') YMEIOT NPEACTaBIATh KOHKPETHOE COJEpXaHHWE U COOOIIaTh €ro B NMHUCBMEHHOH U
YCTHOM opme
1) MHTEPECYIOTCS Yy)KHUM MHEHHEM U BBICKA3bIBAIOT CBOE
€) BCTyHaloT B JHMAJIOT, yYacCTBYIOT B KOJUICKTUBHOM OOCYXACHHUU MpOOJIeM, ydyaTcs
BJIAQJICTh MOHOJOTMYECKOW M IUATIOTHYECKOH (opMaMu pedn B COOTBETCTBUH C
rpaMMaTH4YE€CKUMH U CHHTAaKCUYECKUMHU HOPMaMH POJTHOTO SI3bIKA
2) y4arcsi IeHCTBOBATH C YUE€TOM MO3HIIUU APYTOrO M COTIACOBBIBATH CBOU JICHCTBHS
a)IOHUMAIOT BO3MOKHOCTb Pa3JIMYHbIX TOUEK 3pEHUsl, HE COBIAAAIOIINX C COOCTBEHHOI
0) MPOSBISIOT TOTOBHOCTh K OOCYKIEHHIO DPA3JIMYHBIX TOUYEK 3PEHHUS] M BHIPaOOTKe
oOmielt (TpynmnoBoii) MO3UIIHH
B) ydaTCsl yCTAaHABJIMBATh U CPABHUBATH Pa3HbIE TOUKH 3PEHHUS, MPEKIC YeM NMPHUHUMATh
pellIeHre U 1eaaTh BIOOp
I) ydarcsi apryMEHTUPOBaTb CBOIO TOYKY 3PEHHS, CIIOPUTh, OTCTaWUBATh IO3MIHUIO
HEBPaXKJIeOHBIM JIJIsl ONIIMOHEHTOB 00pa3oM
3) yuaTcs OpraHM3OBBIBaTH W IUIAHUPOBATH YYE€OHOE COTPYJHHYECTBO C YUHUTEIEM U
CBEPCTHUKAMHU
a) OTIPENeNAIOT eNU U (PYHKIMH YYaCTHUKOB, CIIOCOOBI B3aUMOCHCTBUS
0) IIaHUPYIOT 001IKE CIOCOOBI PaOOTHI
B) OOMEHHMBAIOTCS 3HAHMUSAMHU MEXAY WICHAMH TPYNNbl Uil NpHHATHS 3()(eKTUBHBIX
COBMECTHBIX PEIICHUN
I) yMEIOT (WM pa3BUBAIOT CIIOCOOHOCTH) OpaTh Ha ce0s MHUIMATHBY B OpraHu3allid
COBMECTHOT'O JICHCTBUSA
) yMeT (WiIM pa3BUBAIOT CIIOCOOHOCTh) C TIOMOIIBIO BOIPOCOB JTOOBIBAThH
HEJOCTAIONIYI0 HH(OPMALIUIO
€) yJarcsi pa3pemars KOHQIUKTHI — BBISBIATH, HACHTU(OUIIUPOBATH MPOOIIEMBI, UCKATh U
OLICHUBATh aJbTEPHATUBHBIE CIIOCOOBI pa3pelieHrs KOH(IUKTa, TPUHUMATh PElIeHUEe U
peann30BBIBATH €T0
) ydarcs YIOpaBlsATh MOBEJCHHWEM MapTHepa — yOexJaTh ero, KOHTPOJIHPOBATh H
OLICHHUBATh €r0 JACHCTBUS
4) paboTatoT B rpyrmne
a) YCTAaHaBIMBAIOT paboyue OTHOUIeHMs, ydarcsi OH(PQPEKTHUBHO COTPYIHUYATh U
CIOCOOCTBOBATh NMPOJYKTUBHOM KOOTIEpaLluu
0) pa3BHBAIOT YMEHHWE WHTETPUPOBATHCI B TPYIIy CBEPCTHUKOB M  CTPOUTH
MPOAYKTUBHOE B3aUMOJIEHCTBHE CO CBEPCTHUKAMU M B3POCIIBIMU
B) yJarcsi IepeBOIUTh KOH(DINKTHYIO CHTYallIO B JIOTHUECKHUH IJIaH U pa3pemiaTh ee KaKk
3aJjauy yepe3 aHaJlu3 yCIOBUM
5) TpUIOEPKHUBAIOTCI MOPATHHO-DTUYECKHX W TICUXOJIOTUYECKUX MPUHIUIIOB OOIICHHUS |
COTPY/AHHUYECTBA
a) MPOSIBIISIOT YBAXUTEIHHOE OTHOIICHHUE K TTApTHEPaM, BHUMaHUE K JJMYHOCTH JAPYTOTo,
a/IeKBaTHOE MEKJIMYHOCTHOE BOCIIPUATHE
0) 1EMOHCTPHUPYIOT CIIOCOOHOCTh YCTaHABIMBAThH JOBEPHUTEIIbHBIC OTHOIICHHUS
B) IMpOSBISAI0 TOTOBHOCTh aJEKBaTHO pearupoBaTh Ha HYXAbl JPYTUX, OKa3bIBaTh
MTOMOIIIb ¥ SMOIIMOHATIFHYIO TIOJIEPKKY ITapTHEpam
6) perympyroT COOCTBEHHYIO AEATEIbHOCTD MTOCPEICTBOM PEUYEBBIX JeHCTBUI
a) WCTONB3YIOT aJeKBATHBIC SI3BIKOBBIE CPEICTBA JUISI OTOOpPaKEHUS CBOMX YYBCTB,
MBICIIEH ¥ TOOYXKICHUN
0) ONHCHIBAIOT COJEP)KAaHUE COBEPIIAEMBIX JEHCTBUH C TENBI0 OPUEHTHPOBKH
MIPEIMETHO-TTPAKTUYECKON HIIM MHOM JesITeTbHOCTH

NPEAMETHBIMU PE3YJIBTATAMMUM wusydeHuss mnpenMera «Anredpa» sBISIOTCS
CJEYIOLINE YMEHUS:



>

Ilpeomemmnasn oonacmo «Apugpmemura)

HEepeXOqUTh OT OXHOW ()OPMBI 3AHMCH YUCEN K JPYroH, MPEACTaBIATh ACCATHUHYIO
IpoOb B BuAE OOBIKHOBEHHOM M OOBIKHOBEHHYIO — B BHJIE JECATHYHOH, 3alMCHIBATH
OoJIbIIME M MaJIbIe YKCIIa C UCIOIb30BAaHUEM LIENIBIX CTETIEHEH IEeCATKHY;

BBIMOJIHATh apHU(PMETHUYECKUE JEHCTBUSA C PALUOHAIBHBIMH YHCIAMH, CPABHUBATH
paluoHaNIbHBIE U JCHCTBUTEIbHBIC YMCIIA; HAXOAUTh B HECIOXKHBIX CIIydasX 3HAUCHHUS
CTETIeHEH C IeNTBIMU TI0KA3aTeIsIMU; HaXOAUTh 3HAYCHHS YHCIIOBBIX BBIPAKEHUI;
OKpYIJISITh IIEJble YWCla M JAECATUYHBIE ApOoOM, HAXOAWTh HPUOIMIKEHUS YHCEN C
HEIOCTaTKOM U C U30BITKOM, BBIMIOJIHATH OLIEHKY YHCIIOBBIX BBIPA)KEHUII,

H0JIb30BAThCSl OCHOBHBIMH €IMHHUIIAMH UTHHBI, MAacChl, BDEMEHH, CKOPOCTH, IIJIOMIAMH,
o0bema; BbIpakaTh OoJiee KpYITHbIC eAUHUIIBI yepe3 0ojiee MEIKUe U Ha000poT;

pemiath TEKCTOBBIC 3aJayd, BKJIIOYAs 3a/aud, CBS3aHHbIE C OTHOIICHHEM U C
IPONOPIHUOHATIBHOCTHIO BETTMYNH, IPOOSIMHU U MPOLIEHTAMHU.

Hcnonvzoeamv npuobpemennvie 3HAHUS U YMEHUS 6 NPAKMUYECKOU OesimeibHOCmU U
NOBCEOHEBHOU IHCUZHU OJIA:

>

pELICHUSI HECIOXKHBIX IPAKTHYECKUX pacyeTHBIX 3axa4, B TOM UHCIE C
UCIOJIb30BaHUEM IIPUM HEOOXOJAMMOCTH CIPABOYHBIX MAaTEpHallOB, KaJlbKYJsATOpA,
KOMIIBIOTEPA;

YCTHOW TPHUKUIKA M OLEHKM pe3yJbTaTa BBIYUCICHUHN; IIPOBEPKU pPE3YJIbTATa
BBIYKCIICHHS C UCIIOJIb30BAHUEM PA3JIMUHBIX [IPUEMOB;

MHTEPIPETALMMU PE3YJIBTATOB PELICHMS 3a/1ad C y4E€TOM OIPAaHMYEHHM, CBSA3AHHBIX C
pEaIbHBIMU CBOMCTBAMU PacCMaTPUBAEMBbIX IIPOLIECCOB U SIBJICHU.

Ilpeomemnasn oonacmo «Anzeopa)

>

>
>

COCTaBIIATH OYKBEHHBIE BBIPAKECHUS M (DOPMYIIBI TIO YCIOBUSM 3a/1a4; OCYIIECTBIISTH B
BBIP@KEHUAX U (hOpMysax YHMCIOBBIC MOACTAHOBKH M BBIIOJHITH COOTBETCTBYIOILUE
BBIYMCIICHHSI, OCYLIECTBIATh NIOJCTAHOBKY OJHOI'O BBIPAJKEHHUS B APYTO€; BBIPAXKATh U3
(bopMyI1 0/1HY IEPEMEHHYIO Yepe3 OCTaIbHbIE;

BBIIIOJIHATh OCHOBHBIE JIEWCTBUSL CO CTENEHAMM C LEIbIMM IIOKa3aTeJsIMH, C
MHOTOWJIEHAMH U C anredpandeckuMu ApoOsSMU; BBIIOIHATH Pa3iokKeHHEe MHOTOUJICHOB
HAa MHOXMHTENHU; BBINOJHITh TOXJIECTBEHHbIE NPeoOpa3oBaHUs PpallMOHAIBHBIX
BBIPAKECHMUI;

pelmaTth JIMHEWHBIE YpPAaBHEHMS, CHCTEMbl JBYX JIMHEHMHBIX YPAaBHEHHM C JABYMs
[IEPEMEHHBIMU;

pemarb  TEKCTOBbIE  33Jayd  aJreOpanvyeckuM  METOAOM, HHTEepPIPETHPOBAThH
NOJyYeHHBIH pe3ynbTaT, NMPOBOAUTH OTOOp peleHHH, HUCXOoAs U3 (HOPMYIUPOBKU
3a/1a4u;

n300pakaTh yMcia TOUKaMU Ha KOOPAWHATHOH NMPsIMOH;

ONpEeNeNsATh KOOPAMHATHI TOYKM IIJIOCKOCTH, CTPOUTH TOYKH C 3aJaHHBIMH
KOOpJAMHATAMM.

Hcnonvzoeamv npuobpemenuvie 3HAHUS U YMEHUS 6 NPAKMUYECKOU OesimenbHOCmU U
NOBCEOHEB8HOU IHCUZHU OJIA:

>

BBIMIOJIHEHUS] pacyeToB Mo ¢opMyiaMm, JUIsl COCTaBIE€HUS (OPMYI, BbIpaXKarolIuX
3aBHCUMOCTH MEXAY peallbHbIMU BEJIMYMHAMU; JUIsI HAXO0XKJIEHUSI HY>)KHOU (hOpMyJbl B
CIIPaBOYHBIX MaTepHalIax;

MOJCIIMPOBAHUs NPAKTUYECKUX CUTyallUd U UCCIEAOBAHMUS IIOCTPOEHHBIX MOJIENEH C
HCIIOJIb30BAaHUEM arrmapara anreOpbl;

ONHUCAHMsI 3aBUCUMOCTEH MEXIy (U3NYECKMMH BEIMYMHAMU COOTBETCTBYIOIIUMH
dbopMynamMu, Mpy UCCIIETOBAHUH HECIOXKHBIX MPAKTUYECKUX CUTYALIHUH.

Ilpeomemnan oodracmp «Inemenmovl 102UKU, KOMOUHAMOPUKU, CHIAMUCMUKU U Meopuu
eéepoamuocmeit)



>

NPOBOJIUTH HECIIOKHBIE JI0OKA3aTENIbCTBA, IMONY4aTh MPOCTEHIINE CIEACTBUS W3
U3BECTHBIX WJIM paHee TMONYyYCHHBIX YTBEPXKICHHWH, OIEHUBATH JIOTHYECKYIO
NpPaBUWIBHOCTh  PACCY)KICHHMH, MCIOJIBb30BaTh MPUMEPHl I WUIIOCTPAllMH U
KOHTPIIPUMEPHI JJIsl OTIPOBEPKECHUS YTBEPKACHUIA;

U3BJICKaTh MH(OPMAIHIO, MPEACTABICHHYIO B TaOJMIaX, HA AMarpammax, rpadukax;
COCTAaBJISTH TAOJUIIBI, CTPOUTH TUArPAMMBI U TpaduKy;

pemiath KOMOMHATOpHBIE 33/Ja4M IIyTEM CHUCTEMAaTHYeCKOro rmepedopa BO3MOXKHBIX
BapUAHTOB U C UCIIOJIH30BaHHEM IIPaBHUJIa YMHOXKCHUS;

BBIYUCIIAITH CPEIHUE 3HAUCHHS PE3YyIbTaTOB U3MEPCHUIA;

HAXOJHUTh 4YacTOTy COOBITHS, HCIHOJB3YS COOCTBEHHbIC HAOJIOACHUS M TOTOBBIC
CTaTUCTHYECKUE JaHHBIC,

HAaXOJUTh BEPOSTHOCTU CIYYalHBIX COOBITHI B MPOCTEHINNX CIydasx.

Hcnonvzoeams npuobpemennvlie 3HAHUS U YMEHUS 6 NPAKMUYECKOU OesmelbHOCmU U
NOBCEOHEBHOU HCUHU OJIA.:

>

>
>
>

\4

BBICTPAMBaHUs apTYMEHTALIUH MPU JOKA3aTEeIbCTBE U B IUAJIOTE;

pacro3HaBaHus JOTMYECKU HEKOPPEKTHBIX PACCyKICHUM;

3alIUCU MATEMATUYECKUX YTBEP)KIECHUHN, JOKA3aTEIbCTB;

aHaJM3a PeaIbHBIX YUCIIOBBIX JIAHHBIX, IIPEJICTABIICHHBIX B BUJIC UAarpamm, rpaukosB,
TaOIuUIL;

pEIICHUS MPAKTUYECKUX 3aJ1ay B MTOBCEIHEBHON M MTPOQPECCUOHAIBHON JCSITSIBHOCTH C
WCIIOJIb30BAaHUEM JIEUCTBHM C YWCIaMHU, MPOLEHTOB, [UIMH, IUIONIaJeH, OOBEMOB,
BPEMEHH, CKOPOCTH;

penieHns y4eOHBIX M MPAaKTHYECKUX 33ad4, TPEOYIONIMX CHCTEMaTH4YeCKOro mepedopa
BApUAHTOB;

CpaBHEHHUS IIAHCOB HACTYIUICHUSI CIyYalHBIX COOBITHH, 11 OLICHKH BEPOSITHOCTU
CIIy4aifHOTO COOBITHS B MPAKTUYECKUX CUTYAILIUSX, COTIOCTABICHUS MOJEIU C pealbHOMN
CUTYalHE;

MNOHUMAHUS CTaTUCTUYECKUX YTBEPIKICHUM.

TpeGoBanns K ypPOBHIO NOATOTOBKH 00y4aromuxcs B 7 Kjacce

B pe3ynbraTe n3yueHus Kypca anredpsl 7 kinacca 00ydaroniuecs J0KHBIL:
3HATH/MIOHUMATH

VVV VYV VVY

CYyILIECTBO MOHATHS MATEMATHYECKOTO 1I0KA3aTEIbCTBA; IPUMEPHI TOKA3aTEIIbCTB;
CYILECTBO MOHATHUSA aJIrOPUTMA; IPUMEPBI aJITOPUTMOB;

KaK MCIIOJIb3YIOTCS MaTeMaTH4ecKue (popMyIibl, ypaBHEHUS U HEPABEHCTBA; IPUMEPHI
UX NPUMEHEHUS JJI PELICHUS MAaTEMaTUYECKUX U IIPAKTUYECKUX 3a/1a4;

KaK MaTeMaTU4eCKH OIpeIelIeHHbIE (YHKIIMM MOTYT OIIUCBIBATH PEaJIbHbIE
3aBUCUMOCTH; IPUBOAUTH IIPUMEPHI TAKOI'O OIIUCAHUS;

KaK MOTpeOHOCTH MPAKTUKU PUBEIU MaTEMAaTUYECKYI0 HAYKY K HEOOXOJUMOCTH
pacCIIMpPEHUs IIOHATHS YHUCIIA;

BEPOSITHOCTHBIN XapaKTEP MHOTUX 3aKOHOMEPHOCTEW OKPYKAIOIIETO MUPA; IPUMEPHI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEMN U BBIBOJIOB.

APUDPMETHUKA

YMeTh:

BBIITOJIHATH YCTHO apI/I(I)MCTI/I‘-ICCKI/IC JIENCTBUS: CI0KEHHUE U BEIUNTAHUE ABY3HAYHBIX YHUCCII

n

JCCATUYHBIX le066171 C JBYMsA 3HaKaMHM, YMHOXCHHC OJHO3HAYHBIX YHCEII,

apudmeTrueckue onepanuu ¢ OOBIKHOBEHHBIMH JIPOOSMU C OJJHO3HAUYHBIM 3HAMEHATEIEM H
YUCITUTEIIEM;

MEePEXOIUTH OT OAHOM (HOPMBI 3aITMCH YUCEN K APYTOM, PEICTABIATH NECATUIHYIO TpOOh B
BUJIe¢ OOBIKHOBEHHOW M B MPOCTEUIINX CIlydasxX OOBIKHOBEHHYIO B BHUJE JECATUYHOM,
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MPOLCHTHI — B BU/IC ,Z[pO6I/I )41 IIpOGB — B BUJC MMPOLCHTOB; 3alIUChIBATH 6OJIBHII/I€ 1 MaJIbI€
YHCIIa ¢ UCIOJIb30BaHUEM IIENTbIX CTEIICHEH IeCATKH;

BBITIOJIHATH apI/Iq)MeTI/I‘-ICCKI/IC I[efICTBHH C PpallUOHAJIBbHBIMHU 4YHUCJIaMH, CpPAaBHUBATH
palnMoHabHBIE M JICHCTBUTENBHBIC YKCIA, HAXOAWTh B HECIOXKHBIX CIy4asx 3HAYCHUS
CTEIIEHEH ¢ ICJIBIMU ITOKA3aTCIIsIMU U KOpHeﬁ; HaXO0IUTh 3HAYCHUSA YHUCJIIOBBIX BBIpa)I(eHHﬁ;
OKpYIJIATh MENbIe YWCIa W JECATHYHBbIE APOOH, HAXOIUTh NPUOIIKECHUS YHCEIT C
HEAOCTAaTKOM U C I/I36BITKOM, BBIIIOJHATE OLICHKY YU CJIIOBBIX BBIpa)KeHI/II;'I;

MOJIb30BAThCsl OCHOBHBIMHU EJIMHUIIAMH JUIMHBI, MAacChl, BPEMEHH, CKOPOCTH, ILJIOIIA[IH,
o0BeMa; BeIpakaTh OoJiee KpyITHBIC €AMHMIIBI Yepe3 0osiee MEIKue ¥ Ha000poT;

pemaTrh TEKCTOBbIC 3aJayd, BKJIOYas 3a/Jadyd, CBS3aHHBIE C OTHOIICHUEM U C
MMpONOpHUOHAJIBHOCTBIO BEJIMYHUH, ,Z[pO6$IMI/I " MPOLCHTaAMM,

HCII0JIb30BATHh HpHOﬁpeTeHHbIe 3HAHUHA U YMCHHUSA B HpaKTH'{eCKOﬁ ACATECJIBHOCTH H
NOBCEAHEBHOM KM3HH JJIA:

peLICHUsT HECJIOKHBIX IIPAKTUYECKUX PACUETHBIX 33Ja4, B TOM 4YMCJIE C MCIOJb30BaHUEM
IIPU HEOOXOIMMOCTH CIIPABOYHBIX MaT€pPHUAJIOB, KAIbKYJIATOPA, KOMIBIOTEPA;

YCTHOM NPUKUAKU U OLICHKU pe3yJIbTaTa BBIYMCICHUN; IPOBEPKU PE3YJIHTATA BHIYMCIICHUS
C MCIIOJIb30BAHUEM PA3IUYHBIX IIPUEMOB;

VMHTEpIPETALMU PE3YNbTAaTOB pEUICHUS 3aJad C Y4YETOM OIPAHWYEHMM, CBSA3aHHBIX C
peaJIbHBIMU CBOMCTBAMH PacCMaTPUBAEMBIX IIPOLIECCOB U SIBJIICHUI;

AJITEBPA
yMeThb:

"  COCTaBIATh OYKBEHHbIE BbIpRXKEHUS U (OPMYJIbI IO YCIOBHUIM 33]ay; OCYILECTBIATh B
BBIPOKEHUAX U (HOpMysax YHCIOBBIE MOACTAHOBKH M BBIIOJHITH COOTBETCTBYIOIINE
BBIYUCIICHUSI, OCYLIECTBIATh OJCTAHOBKY OJJHOI'O BBIPAXKEHUS B APYroe; BbIpAXaTh U3
dbopMyIt o1HYy TEpEeMEHHYIO Yepe3 OCTaIIbHBIC;

" BBINOJHATH OCHOBHBIE JEWCTBUS CO CTENEHSMHU C HATypaJbHBIMU IOKa3aTENsMHU, C
MHOTOWICHAMH; BBITIOJHATh PA3JIOKEHHE MHOTOWIEHOB HAa MHOXXHUTENH; BBIITOIHATH
TOKJECTBEHHBIE MPE0Opa30BaHMs PALlMOHATIBHBIX BBIPAKEHUIH;

" pemiaTh JIMHEHHBIE YpaBHEHHWs pelaTh JMHEHHBIE pellaTh TEKCTOBBIE 3a/adyd
anreOpanyeckuM METOJIOM, MHTEPIPEeTHPOBaTh MOJIYYEHHBIH pe3ynabTar, NMPOBOAUTH
0TOOp pemeHuit, Ucxo 151 U3 GOPMYINPOBKH 33]1auH;

* p300paxkaTh YKciIa TOUKaMHU Ha KOOPAWHATHOM MPsIMON;

"  ONpeneNsiTh KOOPAMHATHI TOYKH IJIOCKOCTH, CTPOUTh TOYKA C 3aJaHHBIMH
KOOp/IMHATAMU;

"  HaxXOAWTh 3HAa4YeHUs (YHKIHWH, 3aAaHHOW QopmyIoH, Tabmuiel, rpa@ukoM Mo ee
apryMeHTy; HaxOJUTh 3HAUY€HUE apryMeHTa [0 3HAa4eHHUI0 (YHKIMHU, 3aJaHHOMN
rpadukoM UM TabIMLIEH;

" [pPUMEHATh TIpapHUuecKue TMpEACTaBICHUS TpPU pEIICHUH YpaBHEHHH, CHCTeM,
HEPaBEHCTB;

"  ONMCHIBATH CBOMCTBA M3YYEHHBIX QYHKIMH (y=kx, 20e K# 0, y=kx+b, y=x?, y=x°),
CTPOUTH UX T'pauKH.

HCIIOJIb30BATH l'lpHOﬁpeTeHHble SHAHUA U YMCHMSA B I[paKTI/I'-leCKOﬁ ACATECIbHOCTH
M MOBCEAHEBHOM KM3HH JJIs:

® BBINOJHEHHS pacuyeToB 1o ¢opMysaM, COCTaBiIeHUS (OPMYN, BbIpaXKarOIINX
3aBHCUMOCTH MEXJ1y peaJbHBIMH BEJIMUMHAMM; HAXOXKICHUS HYXHOH (opMynsl B
CIIPaBOYHBIX MaTepHAIAX;

"  MOJEIMPOBAHUS MPAKTUYECKUX CUTYALMM U UCCIEIOBAaHUs IOCTPOCHHBIX MOJCIEH C
UCIIOJIb30BaHUEM allapaTa ajareopsl;
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" ONHUCAHMA 3aBHCUMOCTEH MeXay (HU3NYECKHUMHU BEIWYMHAMHU COOTBETCTBYIOIIMMHU
dbopMynaMu IpU UCCIIETOBAaHUH HECTIOKHBIX MPAKTUUECKUX CUTYAIIHIA;
"  PHTEpHpeTauuy rpauKoB pealbHbIX 3aBUCUMOCTEH MEXIY BETUUNHAMH.

I11. COAEP’)KAHUE YYEBHOI'O ITIPEJIMETA «AJI'EBPA» B 7 KJIACCE

1. BBIPA’)KEHUSA U UX IIPEOBPA3OBAHUS. YPABHEHUS - 22 Y4

Yucnoevie Gulpadicenusi u @vlpadicenuss ¢ nepemennvimu. Ilpocmeiiuwue npeobpazosaniis
sbipadicerull. YpasHeHue ¢ 00HUM HEU3BeCMHbIM U €20 KOPeHb, JuHellnoe ypashenue. Pewenue
3a0ay Memooom YPasHeHUl.

eanb — cucreMaTu3upoBaTh U 000OIIMTH CBEACHUS O MPEOoOpPa30BaHUK BHIPAKEHUN U
pPEIICHUU YpaBHEHUMN C OJHUM HEW3BECTHBIM, MOJIYYEHHBIC YUYAIIMMHUCS B Kypce MaTEeMaTHUKHU
5,6 KJ1accoB.

3HaTh KakWe YHUCNAa  SBISIOTCS  ICNIBIMH,  JPOOHBIMH,  PallMOHAILHBIMH,
MOJIOXKUTEIBHBIMK, OTPHUIIATEIPHBIMA M JIp.; CBOMCTBA JEWCTBMM HaJ YWCIAMHU; 3HATh W
MOHUMATh TEPMUHBI «UUCIOBOE BBIPAKEHHUE», «BBIPAKEHHE C TMEPEMEHHBIMUY, «3HAYCHUE
BBIPOKEHHS», TOXKIECTBO, TOXKICCTBEHHBIE IIPEOOPA30BAHUSY.

YMeTb OCYHIECTBISATh B OYKBEHHBIX BBIPOKEHHUSX YHCIOBBIC IOJICTAHOBKU U

BBINOJIHATh COOTBETCTBYIOIUE BBIYMCICHUS; CPAaBHUBATh 3HAUECHUs OYKBEHHBIX BBIPa)KEHHM
IIPY 33JaHHBIX 3HAYCHUSIX BXOSIIMX B HUX NIEPEMEHHBIX; IIPUMEHATh CBOMCTBA JCHCTBUI Hal
YHUCJIaMU IIPU HAXO0XJACHUN 3HAYEHHUM YMCIIOBBIX BBIPAXKEHUH.

[lepBas Tema Kypca 7 Kiacca sSBISETCS CBSA3YIONIUM 3BEHOM MEXIYy KypCOM MaTeMaTHKH 5—~6
KJIacCOB U KypcoM aiureOpel. B  Hell 3akperuisitoTcsi BBIYMCIUTENbHBIE  HaBBIKH,
CHCTEMATH3UPYIOTCA M 0000IIa0TCS CBEICHUS O MPEOOpPa3OBAHMIX BBIPAKCHUNA U PEIICHHH
YpaBHEHUM.

HaxosxneHue 3Ha4YeHUI YUCIIOBBIX U OYKBEHHBIX BBIPAXKEHUH Ta€T BO3MOXKHOCTb TTOBTOPHUTH C
o0yyaromuMucCs TMpaBuja JeWCTBUH € palUOHAIBHBIMU YHCIaMH. YMEHHS BBIOJHATH
apudMeTHUecKue ACUCTBUS C PALMOHAIBHBIMHM YHUCIAMH SBJISIFOTCS ONOPHBIMHM JJISI BCETO
Kypca anreOpsl. CiieryeT BhISCHUTbH, HACKOJIBKO MIPOYHO OBJIAJAEIN UMHU yJalllhecs, U B Ciydae
HEOOXOJUMOCTH OpPraHHU30BATh MOBTOPEHHE C II€JIbI0 JMKBUJALMHU BBIBICHHBIX MPOOEIOB.
Pa3BuTHIO HAaBBHIKOB BBIYMCIEHUHN JOJKHO YAETSATHCS CEPhE3HOE BHMMAHHUE U B JalIbHEHIIEM
P U3YYEHHUH IPYTUX TEM Kypca anreOpsbl.

B cBs3uM ¢ paccMOTpeHMEM BOMNpOCAa O CPAaBHEHMM 3HAUYEHUN BBIPAKEHUH PpaCHIMPSIOTCA
CBEJICHMSI O HEPABEHCTBAX: BBOASATCS 3HAKU =M <, JA€TCS MOHATHE O IBOMHBIX HEPABEHCTBAX.
[Ipu paccmoTpeHun mpeoOpa3oBaHUN  BBIpAKEHUH (OpPMaAbHO-ONEPATUBHBIE  YMEHUS
OCTal0TCS Ha TOM K€ YPOBHE, y4dalllMecsi MOJHUMAIOTCS Ha HOBYIO CTYIIEHb B OBJIAJCHHUU
Teopuel. BBOIATCS TMOHATHS  «TOXKIECTBEHHO DPABHBIE BBIPAKEHUSN», «TOXKIECTBOY,
«TOXJIECTBEHHOE IMPEoO0pa30oBaHME BBIPAKEHUI», COJEp)KaHHUE KOTOPBIX OyleT MOCTOSHHO
pacKpbIBaThCA U YIIyOISATHCS MPHU M3yYEHUH NPeoOpa3oBaHUM pa3IMUHBIX alredpanyecKux
BbIpaxkeHHi. [loguepkuBaercs, YTO OCHOBY TOXIECTBEHHBIX MpPeoOpa3oBaHUIl COCTaBISIOT
CBOMCTBA JEHCTBUM HaJl YMCIIAMH.

VYcunuBaercs posib TEOPETHUECKUX CBEIEHUM IPH paccMOTpeHUM ypaBHeHUH. C 1enbio
o0ecreyeHnss OCO3HAHHOTO BOCHPHUATHS OOYYAIOUIMMHCSA AITOPUTMOB PEIIEHUsS YpaBHEHHM
BBOJIUTCSl BCIIOMOTATElIbHOE TIOHATHE PABHOCUIBHOCTH YpaBHEHHUH, (GOPMYIHUPYIOTCS U
pa3bACHAIOTCS Ha KOHKPETHBIX IPUMEpPax CBOMICTBAa pPaBHOCWIBHOCTH. JlaeTcs mOHATHE

JIMHEMHOTO YpaBHEHUSI M UCCIEAYETCS BOMPOC O YHCIE €ro KopHeh. B cucreme ympaxHeHUH
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0co000e BHUMaHHUE YCISIETCs PEIICHUI0 YPaBHCHUH BUIa ax=b MpH pa3MYHbIX 3HAUYCHHSIX a
b. IIpomomkaercs pabora Mo GOPMHUPOBAHUIO y OOYUAIOIIMXCS YMEHHUS HUCIIOIb30BaTh armmapar
YpaBHEHHI KaK CPEJCTBO Ul PEIICHHUS TEKCTOBBIX 3a7ad. YPOBEHb CIOXKHOCTH 3a7ad 371ECh

ocTaeTcsl TAaKUM jKe, KakK B 6 Kiacce.

yMeTh

>

Onemenmuol JI02UKU, KOM6uHam0puKu, cmamucmuku u meopuu 6€p0/‘ZI’I’ZHOCm€1;l

MPOBOJIUTh HECJIOKHBIE JIOKA3aTEeJIbCTBA, IIOJydyaTh MPOCTEHIINE CIEICTBUS U3
U3BECTHBIX WM paHee TOJIyUEHHBIX YTBEPXKACHUM, OICHUBATh JIOTUYECKYIO
NPaBUIBHOCTh  PACCYXKJICHUM, HCHOJIB30BaTh MPUMEPHl s  WUIIOCTPALUK U
KOHTPIIPUMEPHI JIJIS1 ONIPOBEPIKEHUS YTBEPKACHMUIA;

HCII0JIb30BAaTh npnoﬁpeTeHHHe 3HAHUA U YMCHUSA B leaKTI/I‘leCK()ﬁ JCATCJIbHOCTH U

yMeTh

MOBCEIHEBHOM KU3HHU IJIA:

BBICTPAMBaHUS apTyMEHTAIMH TIPU JI0Ka3aTeIbCTBE (B (hOpME MOHOJIOTA U AUAJIOTA);
pacro3HaBaHUsl JIOTHYECKH HEKOPPEKTHBIX PACCYKIACHHN;

3aliCH MaTEMaTHUECKUX YTBEPIKICHU, JIOKA3aTEIbCTB,;

aHAIM3a peajbHBIX YHCIOBBIX [aHHBIX, IPEJCTABICHHBIX B BHIC IHArPaMM,
rpaduKoB, TaOIHII;

pelICHH s MPAKTHYECKUX 3324 B MOBCEJAHEBHOU M MPOPECCHOHAIBHOI AEATEIbHOCTH
C HCIIOJb30BAHUEM [CHCTBHI C YKMCIaMH, MPOLEHTOB, JUIMH, IUIOUIAJCH, 00BHEMOB,
BPEMEHH, CKOPOCTH;

MOHUMAHUSI CTATUCTUYCCKUX YTBEPKICHUH.

COCTaBJIATh OyKBEHHbIE BBIpAXEHUS M (POPMYJIIBI IO YCIOBUAM 3a/1a4; OCYIIECTBIATH B
BBIp@KEHUAX U (HOpMyJax YHCIOBbIE MOACTAHOBKH M BBIIOJHITH COOTBETCTBYIOILUE
BBIYMCIICHHSI, OCYLIECTBIATh NOJICTAHOBKY OJTHOT'O BBIPAKEHHUS B APYTO€; BBIPAXKATh U3
(bopMyI 01HY IEPEMEHHYIO Yepe3 OCTaJIbHbIE;
BBIIIOJIHATh OCHOBHBIE JIEWCTBHS CO CTENEHSMHM C LEIBIMA IOKa3aTelsiMU, C
MHOTOWJIEHAMH U C anre0pandeckuMu ApoOsMU; BBITOIHATh pPa3iokKeHNe MHOTOUJICHOB
HAa MHOXMHTENIHU; BBINOJHITh TOXJIECTBEHHbIE NPeoOpa3oBaHUs PpallMOHAIBHBIX
BBIPAKECHMUI;
IPUMEHSTh CBOWCTBAa apU(PMETHUYECKUX KBaJpaTHBIX KOpPHEW [UIs BBIYMCIEHUS
3HaueHUH U peoOpa30oBaHM YMCIOBBIX BBIPAXKEHUM, COJIEPIKAINX KBalpaTHbIE KOPHH;
pelarb JUHEHHbIE, KBaPAaTHbIE YPABHEHUS U PALlMOHAIBHBIC YPABHEHUS, CBOIALIUEC
K HUM, CUCTEMBI JBYX JTUHEHHBIX YPABHECHUN U HECJIOKHBIC HEJIMHEWHBIE CUCTEMBI;
pemaTh JIMHEMHBIE U KBAJAPATHBIE HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX CUCTEMBI;
pemarb  TEKCTOBblE  33Jayd  aJIreOpamdeckuM  METOJOM, HHTEPIPETHPOBATh
MOJIyYEHHBI pe3ysbTaT, MPOBOAUTH OTOOp pelleHul, UCXoAs U3 (OPMYJIHPOBKU
3a/1a4u;
n300paxxaTh YUCJIa TOUKAMU Ha KOOPAMHATHOM NMPSMOI;
ONpeNensATh KOOPAMHATBI TOYKM IIJIOCKOCTH, CTPOUTh TOYKH C 3aJaHHBIMH
KOOpJAMHATaMU; N300pakaTb MHOXKECTBO PEIICHUI TUHEHHOTO0 HEPABEHCTBA;
pacrio3HaBaTh apu(hMeTHUECKUE U TEOMETPUUECKUE MPOIPECCHHM; PELIaTh 33aJauu C
npUMeHEeHHEeM (OPMYJIbI OOIIEro WieHa U CYMMBbI HECKOJIBKUX MEPBBIX YJICHOB;
HaXOJUTh 3HauUeHUs GYyHKIUH, 3a1aHHON GopMmyroi, Tabmaulieil, rpaduxkom 1o ee
apryMeHTy; HaxOJUTh 3HAU€HHUE apryMeHTa I10 3HA4YeHUIO (QYHKIWHU, 3aJaHHON
rpadukoM WM TaOIHLIEH;
onpeneNniaTh CBOHCTBA (YHKIMM TO ee TpaduKy; NPUMEHITh TIpauyuecKue
IIPEICTABIICHYS IPU PELICHUU YPAaBHEHUM, CUCTEM, HEPABEHCTB;
OTNMCHIBATh CBOMCTBA M3YYEHHBIX (DYHKLUH, CTPOUTDH UX TpadUKU;
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HCIO0JIb30BATh PHOOpeTeHHbIE 3HAHNS M YMEHHs B PAKTHYeCKOii 1esiTeJIbHOCTH
U MOBCETHEBHOM JKNU3HM JIJIfA:

® BBINIOJIHEHUSI pacyeToB 1o (opmynaMm, cocTaBieHUS (QOpPMYJ, BBIPAKAIOLIUX
3aBHCHUMOCTH MEXIYy pEajJbHbIMU BEIMYMHAMU; HAXOXKJIEHUS HYXKHOW (opmynbl B
CIIPaBOYHBIX MaTepHalax;

® MOJEIMPOBAHUS MIPAKTUUECKUX CUTYAI[MH U UCCIIeI0BAaHUH MOCTPOSHHBIX MOJIeei

®  C UCIOJIb30BAHUEM arrmapara anreopbl;

® ONUCaHMs 3aBUCUMOCTEN MEXy PU3NYECKUMH BEIIMYMHAMH COOTBETCTBYIOLUIUMH
dbopMyaMu TIPH UCCIICIOBAaHUH HECTIOKHBIX TPAKTHUECKUX CUTYAIIHIA;

e HHTEpHpeTanuu rpaduKoB peaibHbIX 3aBUCUMOCTEN MEX]y BETMUMHAMH.

2. DYHKIIUM - 11 Y.

@yuxyus, ooaracme onpedenenust hynkyuu, Cnocobwt 3a0anus yukyuu. I papux gyuxkyuu.
@ynxyus Y=KX+b u eé epagux. @ynxyus y=KX u eé epaghux.

IeJb — MO3HAKOMHUTH YYalIUXCH C OCHOBHBIMHM (DYHKIMOHAJIBHBIMU TOHATUAMU M C
rpadukamu Gyaxuuii y=Kx+b, y=Kkx.

3narp omnpeneneHus (yHKUMH, o0JacTU ompeneneHus (QyHKIMM, 00JacTH 3HAYEHUH, 4TO
TaKO€ apryMeHT, Kakasi IepeMeHHasi Ha3bIBACTCsl 3aBUCHMOM, KaKkas HE3aBUCHUMOK; TTOHUMATh,
9To0 (YHKIUS — OTO MareMaThyecKash MOJEeJb, MO3BOJSIONIAs ONWCHIBATh M H3Yy4YaTh
pa3HooOpa3Hble 3aBUCUMOCTH MEXAY PpEIbHBIMUA BEIMYMHAMHU, YTO KOHKPETHBIC THIIBI
¢ynkunii (mpsMass ¥ oOpaTHas MPONOPIHOHAIBLHOCTH, JIMHEHHAs) OMUCHIBAIOT OOJIBIIOE
pa3sHooOpa3ue peaabHbIX 3aBUCUMOCTEH.

YMeTh NpaBWIBHO YNOTPEOJATh (YHKIMOHAJIBHYIO TEPMHUHOJOIHMIO (3HaueHHe (YHKIHH,
apryment, rpaduxk ¢(yHKuuu, obimacTh ompeaencHue, o0JacTh 3HAUYEHUM), MOHUMAaTh €€ B
TEKCTE, B peUM y4yuTens, B (JOPMYIUPOBKE 3a/ad; HAXOAUTh 3HAU€HUs (DYHKIMH, 3aJaHHBIX
dopmynoil, Tabmuneii, rpa¢pukoM; pemiarb oOpaTHYIO 3adady; CTPOUTH TpapUKy JIMHEHHOU
GyHKIMH, TPSAMONW M OOpaTHOH MPOMOPIMOHAIBHOCTH; WHTEPIPETHPOBATH B HECIOXKHBIX
ciydasix TpauKu peajbHBIX 3aBUCUMOCTEH MEXAY BEIHMYMHAMHM, OTBEYasi HA TOCTAaBIICHHBIC
BOTIPOCHI.

JlaHHas Tema sIBIseTCS HayaJbHBIM 3TAllOM B CUCTEMAaTHYECKON (PYHKIIMOHAIBHON MOJATrOTOBKE
oOyyaromuxcs. 371eCh BBOJATCS TaKWe TMOHATHS, Kak (YHKLUHUSA, apryMeHT, o0JacTh
onpeneneHuss QyHKUuU, rpadpuk ¢yHkuud. DyHKIMS TPAaKTyeTCs KaK 3aBUCHUMOCTb OJHOM
NEepEeMEHHON OT Jpyroi. Yuyaluecs MojyyaroT MepBOE IMpe/CTaBlIeHHEe O crocobax 3aJaHus
¢byHkuu. B nanHoi Teme HaunmHaeTcs paboTa 1o (GOPMHUPOBAHUIO y OOyYaIOUIUXCS YMEHUMN
HAXOJIUTh 10 (opMyse 3HaUeHHEe (PYHKIIMH 1O U3BECTHOMY 3HAYEHHIO apryMEHTa, BBHITOIHSTH
Ty K€ 3aJauy mno rpaguky u pewmarb no rpaduky oOpaTHyio 3aaauy. DyHKIHMOHAIbHBIE
TIOHATHS TTOJYYAIOT CBOIO KOHKPETH3AIMIO MPH U3YUEHHUH JTHHEHHONW (YHKIMU M €€ YaCTHOTO
BUJa — MPSMON MPONOPIHMOHATLHOCTH. YMEHHS CTPOUTh M YUTaTh rpaduku 3TUX (QyHKIHIA
IIMPOKO UCTOJB3YIOTCS KaK B CAaMOM Kypce anreOpbl, Tak M B Kypcax IeOMEeTpUH U (U3UKH.
VYuyamuecs JODKHBI MOHMMAaTh, KaK BIMSAET 3HAK Kod(pQHIMEHTa Ha pacHoJOXKEeHHE B
KOOPJMHATHOH TII0CKOCTH Tpaduka QyHKIMU y=kx, 20e k#* 0, Kak 3aBUCUT OT 3HAYCHUH K U D
B3aUMHOE PACIIOJIOKEHHE TPaUKOB IBYX QYHKIUH BUaa y=kx+D.

dopmupoBanue BceX (PyHKIIMOHAIBHBIX MOHATHI M BBIPA0OTKA COOTBETCTBYIONINX HABBIKOB, a
TaK)KE€ HW3y4eHHE KOHKPETHBIX (YHKIUH COMPOBOXKIAIOTCS PACCMOTPEHHEM NPUMEPOB
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pearbHBIX 3aBUCHMOCTEH MEXIy BEITMYMHAMH, YTO CHOCOOCTBYET YCHJICHHIO TNPHKIATHON
HaIPaBJIECHHOCTH Kypca aareOpsl.

3. CTEIIEHDb C HATYPAJIBHBIM IIOKA3ATEJIEM - 144

Cmenenb ¢ namypanbHbiM nokazamenem u eé ceoticmea. Oonounen. Pynxyuu y=x2, y=x3, u ux
epaguxu.

Iesb — BeIpaboTaTh yMEHUE BBITIOIHITH ACUCTBUS HAJl CTEIICHSAMH C HaTypalbHBIMU TOKa3aTe-
JSIMU.

3HaTh ompejelieHue CTEeNEeHH, OJHOYIECHA, MHOTOWJIEHA; CBOMCTBA CTENEHU C HATYpaJbHBIM
IoKasareseM, CBOiCTBa QYHKIMHT y=x2, y=x°.

YMeTh HaXOOUTh 3HaueHUs (YHKIUH, 3alaHHBIX (opMyloil, Tabnuiel, rpadukoM; peuaThb
oOpaTHyr0 3amady; CTpouTh rpadukm QyHKIME y=x?, p=x°, BBHIIONHATH AEHCTBHSA CO
CTETICHSIMH C HATypaJIbHBIM IOKa3aTejeM; NpeoOpa3oBbIBaTh BBIPAKEHUS, COJEpKaIlIne
CTETICHU C HATYPaJIbHBIM ITOKa3aTesIeM; IPUBOJUTH OJTHOWICH K CTAHAAPTHOMY BUJLY.

B nmanHOW Teme naeTcs ompeneneHHe CTENeHM C HaTypalbHBIM IOKaszareileM. B Kypce
MaTeMaTHKH 6 Ki1acca yJalrecs y)Ke BCTPEUaInCh C IPUMEPaMU BO3BEICHUS YHCEIT B CTETICHb.
B cBsi3u ¢ BRIUUCIIEHHEM 3HAUYEHUIN CTENEHU B 7 KJlacce JaeTcsl MPeICTaBICHUE O HaXOXKICHUU
3HAYEHWI CTEMeHU C TOMOIIbIO KalbKynsTopa; PaccmarpuBaioTcs CBOMCTBa CTENEHH C
HaTypaJbHBIM MOKa3zaresneM: Ha npumepe nokaszarenbcrBa cBoictB a™ «a" = a™™"; a™ :a" = a™
N, 20e m>n; (@™)" = a™"; (ab)™ = a™bMyuaruecs BHepBbIC 3HAKOMSITCS C JOKA3aTEIbCTBAMH,
IPOBOUMBIMH Ha areOpandeckoM mMarepuaie. YKa3aHHbIe CBOWCTBA CTEIICHH C HATYPAIbHBIM
nokaszaresjeM HaXOJAAT MIPUMEHEHUE IPH YMHOKESHUU OJJHOWICHOB U BO3BEJICHHH OJTHOYWICHOB B
creneHb. [lpyn HaXxOXKIEeHNM 3HAUCHWH BBIPAKEHHN COACPIKAIIMX CTETEeHH, 0c000e BHHUMaHUE
cienyeT oOpaTUTh Ha MOPSJIOK JIEHCTBHIA.

PaccMoTpenne GpyHKIMA y=x?, y=X"TI03BOJISET TPOAODKUTH PabOTy 10 (POPMHUPOBAHUIO
YMEHHI CTPOUTH M YUTaTh rpaduku QyHKIMN. BaxkHo 00paTuTh BHUMaHHE 00y4YarOmIUXCs Ha
ocobenHocTn Tpaduka QYHKIMUY=XTIpaQuK MPOXOJMT YEPE3 HA4auo KoopauHar, ock Oy
SBJISIETCS €r0 OChI0 CUMMETPUH, IpauK paclookKeH B BEPXHEH MOTYMI0CKOCTH.

VMmenue cTpouTh rpapuku (QyHKUME y=x°u y=XHCIONB3YETCS I O3HAKOMIICHHS
oOyuaromuxcs ¢ rpauueckuM crocoooM peleHus: ypaBHEHUH.

4. MHOI'OYJIEHBI - 18 Y

Mnoeounen. Cnooicenue, goluumanue u yMHONCeHUe MHO204neH08. Paznodicenue mnozounena na
MHOdCUmMenu

Ieanb — BeIpaboTaTh YMEHUE BBINOIHATH CJI0KEHUE, BHIYUTAHNE, YMHOKEHE MHOTOUJIEHOB U
Pa3I0KEHNE MHOTOYJIEHOB HA MHOKUTEIIN.

3HaTh ompenerneHUE MHOTOWIEHA, MOHUMAaTh (OPMYIUPOBKY 3alaHUN: «YNPOCTHUTH
BBIPAKEHUEY, «PA3JI0KUTh HA MHOKUTEIINY.

YMers IpUBOJAUTE MHOTOUIEH K CTAHAAPTHOMY BUY, BBIIIOJIHATE ACUCTBUSA ¢ OHOWICHOM U

MHOTOWJICHOM; BBIMOJHATh Pa3joKeHWE MHOrOWIeHa BBIHECEHHEM OOIIEero MHOXKHTENS 3a
CKOOKM; YMHOXaThb MHOTOWIEH Ha MHOTOYJIEH, PAaCKJaJbIBaTh MHOTOWIEH Ha MHOXHUTEIH
CIocoOOM IpyNIHUPOBKH, 10Ka3bIBATh TOKIECTBA.
Jannas Tema wurpaer (yHZaMEHTaJIbHYIO pOJb B (OPMUPOBAHWU YMEHHUS BBINOIHSATH
TOKJIECTBEHHbIE MpeoOpazoBaHus anredpandeckux BbipakeHud. dopmupyemble 37ech
(dbopManbHO-ONIEpaTUBHBIE YMEHHS SBISIOTCS ONOPHBIMM TpPU H3YYEHMM JEUCTBUH C
paLMOHATIBHBIMH IPOOSIMHU, KOPHIMHU, CTETIEHSIMH C PAllHOHAIBHBIMU TTOKA3aTENSIMU.
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N3yueHne TeMbl HAuMHACTCA C BBEJCHMSA IOHATUH MHOIOWICHA, CTAaHJAPTHOIO BHIA
MHOIO4JIEHa, CTeNEeHU MHoroudjgeHa. OCHOBHOE MECTO B ITOM TeME€ 3aHMMAIOT aJITrOPUTMBI
NEUCTBUI ¢ MHOTOWICHAMU — CJIOXEHHE, BBIYMTAHME U YMHOXKEHHUE. Y4alluecs IOJIKHbI
IIOHMMATb, YTO CYMMY, Pa3HOCTb, IIPOU3BEIEHNE MHOIOWIEHOB BCEI/1a MOKHO NPEACTaBUTH B
BUJIE MHOTOWIeHA. [IefiCTBUS CII0KEHUS, BBIUNTAHUS U YMHOXKEHHSI MHOTOYJIEHOB BBICTYIAIOT
KaK COCTaBHOW KOMITOHEHT B 3aJ[aHMSAX Ha IMpeoOpa3oBaHUs IIENbIX BblpakeHuil. [losTomy
HEIEeJIeCO00pa3HO TEepPeXOauTh K KOMOWHHPOBAHHBIM 3QJaHUSIM TIPEXKAE, YeM YCBOCHBI
OCHOBHBIE aJITOPUTMBI.

Cepbe3Hoe BHMMaHHE B ATOH TeMe YAEIseTCs Pa3/IoKEHHI0 MHOTOWIEHOB HAa MHOXKHUTENHU C
IOMOILIBIO BBIHECEHMsI 3a CKOOKM OOIINEro MHOXHTENS U C IOMOIIBIO TIPYHNIHPOBKH.
CootBeTcTBYIOIIME NMPeoOpa3oBaHKs HAXOAAT IIUPOKOE NPHUMEHEHHE Kak B Kypce 7 Kiacca,
TaK ¥ B MOCIEAYIOIUX KypcaxX, 0COOEHHO B ICHCTBHX C pallMOHATILHBIMU JIPOOSMH.

B nanHOI Teme yuwammecs BCTpedaroTCs € INPUMEpPAMHU MCIOJIb30BAaHUS pPaccMaTpUBAEMBbIX
npeoOpa30BaHuil P pelIeHUH pa3HOOOpa3HBIX 3a/1a4, B YACTHOCTH IPU PEIICHUU YPAaBHEHUH.
DTO MO3BOJSET B XOJE W3YUEHHUS TEMBbI MPOAOIDKUTH padoTy 1Mo (OpMHUPOBAHUIO YMEHHS
peliaTh ypaBHEHHs, a TaKKe peIlaTh 3a/Jaud METOJO0M COCTaBJIE€HUs ypaBHeHuil. B umcio
yIpa>KHEHUH BKIIFOYAOTCS HECJIOKHBIE 33/1aHUs Ha JJ0KA3aTelbCTBO TOXK/ECTBA.

5. ®OPMYJIbl COKPAIIIEHHOI'O YMHOKEHMUS - 214

Dopmynvt . [Ipumenenue opmyn cOKpauEHHO20 YMHONCEHUS K PASTIONCEHUIO HA MHONCUMENU.
Leab — BbIpaboOTaTh yMEHHME NPUMEHATh B HECIOKHBIX CIydasX (hOpMysbl COKPAIIEHHOTO
YMHOXKEHMS I HpeoOpa3oBaHus LENbIX BBHIPAKEHHH B MHOTOUIEHBI U JJIs Pa3IokKeHMs
MHOTOUJIEHOB HA MHOYKHTEIIH.

3uaTh (GOpPMYIBI COKDAIIEHHOIO yMHOKEHHMS: KBAaJApPaTOB CyMMbl M DasHOCTH JBYX
BBIPAKEHMIL; pa3IMuHbIe CIIOCOOB! PA3I0KEHHs] MHOTOUWIECHOB HA MHOYKUTEIH.

VMmerb umTath (QOPMYIBI  COKDAIIEHHOTO YMHOKEHHS, BBIIOJHATh IPeoOpa3oBaHHe
BBIpaKEHHI MpUMeHeHHeM (OpMYJI COKPALIEHHOTO YMHOKEHHUS: KBAApaTa CyMMbI M Pa3HOCTH
JBYX BBIDAXECHHE, YMHOKEHHS DPasHOCTH [BYX BBIP@KEHMI HAa HX CyMMY; BBIIOJHATS
pasJIoKeHHe Pa3HOCTH KBaJAPaTOB JBYX BBIPAKECHHII Ha MHOMKUTENIW; NPUMEHSATH PasIddHbIE
CHOCOOBI Pa3JIOKEHUs. MHOTOWIEHOB HA MHOMKHTENH; IPeoOpa3soBBIBaTh IIEIbIE BBHIPAKEHHS;
IIPUMEHSATH TIPE0OPA3OBaHKE 1IEbIX BRIPAKEHUI PU PEMICHHUH 3a/1a4.

B jaHHOM TeMe NpoJoJbKaeTcss paboTa Mo (OPMHPOBAHHMIO y OOYYarOMMXCS YMEHHS
BBITIOJIHATD TOXK/IECTBEHHBIE IPE0OPA30BaHNs LENbIX BhIpakeHHuil. OCHOBHOE BHUMAHHE B TEME
yaensercss Gopmynam (a - b)(a +b) = a? - b, (a £ b)?> = a’t 2a b + b?. Yuammecs nomKxHbI
3HaTh 5TH (OPMYJIBI M COOTBETCTBYIOIIHME CIOBECHBIE (JOPMYIMPOBKHU, YMETh IPUMEHATH MX
KaK «ClleBa HAIpaBoO», TaK M «CIIpaBa HaleBo». Hapsmy ¢ yKa3aHHBIMH paccMaTpUBAIOTCA
Taroke Gopmynbi(a + b)® = a® + 3a’b+ 3ab? £ b3, (a £ b)(@®> ¥ a b + b?) = a® + b®. Onnako onn
HaXoJAT MeHbIIee IPUMEHEHHE B Kypce, MOJTOMY HE CJIEAyeT M3IMIIHE YBJIEKAThCS
BBITIOJIHEHUEM YIPAKHEHMIT Ha MX HUCTIOJIb30BaHME.

B 3aKIIOYMTENBHOM YacTM TEMbl pacCMAaTPUBAETCS NPUMEHEHHE PpA3IMYHBIX IPUEMOB
Pa3JI0KEHHS MHOTOYIEHOB Ha MHOYKHTEIM, a TAKKE MCIOIb30BaHUE MPE0OPa30OBaHUI LEIIBIX
BBIPaYKEHMIH JUISl pellieHus UPOKOro Kpyra 3a/1a4.

6. CACTEMBbI INHEMHBIX YPABHEHUMH — 144

Cucmema ypasnenuii ¢ 08ymsa nepemenHuiMu. Pewenue cucmem 08yx nuHelinbix ypagrneHuii ¢
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08yMsl nepemenHuiMU. Peulenue 3a0a4 Memooom cocmagienus. cCucmem ypagHeHull.

Heab — MO3HAKOMUTH YYalIMXCS CO CIOCOOAMHU PEIICHUs CHCTEM JMHEHHBIX YpaBHEHUN C
JBYMsI IEPEMEHHBIMH, BbIpaO0OTaTh yMEHUE pellaTh CUCTEMbl YPaBHEHHUHN U MPUMEHSTh UX MPU
pEILIEHUHU TEKCTOBBIX 3a/1a4.

3HaTh, UTO TaKOE JIMHEWHOE YPAaBHEHHE C ABYMS [IEPEMEHHBIMU, CUCTEMA YpaBHEHUI, 3HATh
pasin4Hble CHOCOOBI PEUICHHsT CHCTEM YpaBHEHHH C JBYMs IIEPEMEHHBIMU: CIIOCO0
MOJICTAHOBKH, CIIOCOO CIIOXKEHUS; TOHUMATh, YTO ypaBHEHHE — 3TO MaTeMaTHYECKUH ammapar
peneHus

pa3zHOO0Opa3HBIX 33/1a4 U3 MAaTEMAaTUKH, CMEXHbBIX 00JIacTeil 3HAHU, TPAKTHKU.

YMeThb IpaBUIIbHO YIOTPEOISATH TEPMUHBIL: «ypPABHEHUE C IBYMS IEPEMEHHBIMUY, «CUCTEMa;
MOHUMATb UX B TEKCTE, B PEUH YUHUTES, IOHUMATh GOPMYIUPOBKY 33[1a4H «PEUIUTh CUCTEMY
YpaBHEHHI C JBYMSI IEPEMEHHBIMU»; CTPOUTH HEKOTOpBIE TIpadUKH YpaBHEHUS C JBYMS
NEPEMEHHBIMH; PEIIaTh CUCTEMbI YPABHEHHIA C IBYMsI IEPEMEHHBIMHU PA3IMUYHBIMU CIIOCOOAMHU.
N3ydeHue cucteM ypaBHEHHUH pacrpeneisercs Mexay Kypcamu 7 u 9 kimaccoB. B 7 kmacce
BBOJMTCSI IOHSATHE CUCTEMBI U PACCMATPUBAIOTCS] CUCTEMbI JIMHEHHBIX YPABHEHUH.

N350xeHne HaYMHAEeTCsl ¢ BBEACHUS MOHATHUS «IMHEHHOE YPAaBHEHUE C IByMs IEPEMEHHBIMI.
B cucremy ynpaxHeHHI BKIIFOUAIOTCSl HECJIOKHBIE 3aJaHUsI HA PEIICHHE JINHEUHBIX YPaBHEHUN
C ABYMs IEPEMEHHBIMU B LIEJIbIX YHUCIIAX.

dopmupyeTcss yMEHHE CTpOHMTh rpaduk ypaBHeHHs ax + Dy=c¢, 20e a#0 wau b#0, npu
pa3IMYHBIX 3HAYCHHSX &, D, ¢. BBeneHue rpapuueckux o0Opa3oB JaéT BO3MOKHOCThH HATJISTHO
HCCJIEN0BATh BOMIPOC O YHCIE PEIICHWM CUCTEMBI JBYX JIMHEHHBIX YPAaBHEHUU C JBYMs
nepeMeHHbIMU. OCHOBHOE MECTO B JIaHHOM Te€Me€ 3aHUMAeT U3y4YEHHE aJITOPUTMOB PELICHUS
CUCTEM JIBYX JIMHEWHBIX YpaBHEHUH C JBYMS IE€PEMEHHBIMH CIOCOOOM IOJCTAaHOBKH MU
CIocoOOM CIIO’KEHHUs. BBeieHNE CUCTEM MO3BOJISIET 3HAYUTENIBHO PACIIUPUTh KPYT TEKCTOBBIX
3aJa4, pelraeMbIX ¢ MOMOIIBIO ammapaTta anreopsl. [IpuMeHeHue cucTem ympoiaeT mpoiece
NepeBo/ia IaHHBIX 3a/1a4l C OOBIYHOTO SA3bIKA Ha S3bIK YPaBHEHUH.

6. IIOBTOPEHHUE. PEHIEHHUE 3AJIAY - 24

3axpennenue 3nHanuil, yMeHUU U HABLIKOG, NOLYYEHHBIX HA YPOKAX NO OAHHLIM memam (Kypc
aneebpul 7 Knacca).
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Kaneﬂnapﬂo-TeMaanecxoe NJJaHHPOBaHUE

Ne | Temsl ypokos [Hara Kon-Bo | Ilpumeuanue
/o 9acoB
I'nasa I. Beipa:keHusi, To:k1ecTBa, ypaBHeHHs . (22 4acoB)

1 HUuCIOBBIE BBIPAKEHUSL. 1

2 BrIpaxeHnus ¢ NepeMEHHBIMU. 1

3 Bripaxenus ¢ nepemeHHbIME. Perienne npuMepos. 1

4 CpaBHeHME 3HaYEHUH BBIpayKEHUH. 1

5 CpaBHeHME 3HaUYEHUH BbIpakeHUH. Perienne nprumMepos. 1

6 CBoJIicTBa OEHCTBUN Ha YUCIAMU. 1

7 CaoiicTBa elicTBU Haj uncIamMu. Perienue npumepos. 1

8 ToxnectBa. ToxkaecTBEHHBIE IPEOOPA30BAHUS BBIPAKECHUI 1

9 CBolicTBa AelcTBUH Hag ynuciaaMU. ToXIeCTBEHHBIE 1
peoOpa3oBaHus

10 KonTtposbnas padoraNel «Beipa:kenus. ToxnecrBar. 1

11 | YpaBHEHUE U €0 KOPHMU. 1

12 | YpaBHeHue U ero KopHu. Penienue npuMepos. 1

13 | JIu"eitHOe ypaBHEHUE C OAHON MEPEMEHHOM. 1

14 | Jlu"eiiHOe ypaBHEHME C OJHOM NEepeMeHHOW. PemeHue 1
IIPUMEPOB.

15 | Pemenue 3amad ¢ HOMOILBIO YPaBHEHHI.

16 | Vpok 3axperuieHns o Teme: «PelleHne 3a1a4 ¢ TOMOLIBIO 1
YpaBHEHU .

17 | JIlu"eiiHOe ypaBHEHHUE C OJHOW NEPEMEHHOM, PELICHUE 3aa4 1
C TIOMOIIIBIO YPaBHEHU I

18 | Cpennee apudmeTnieckoe, pazMax u MOJa. 1

19 | Cpennee apudmernyeckoe, pazmax 1 Moza. Pemenue 1
MIPUMEPOB.

20 | MeauaHa Kak CTaTUCTUYECKAs XapaKTEPUCTHKA. 1

21 | MenuaHa Kak CTaTUCTUYECKAs XapaKTepucTuka. PereHue 1
IIPUMEPOB.

22 | KourpoabHass padora Ne2 «YpaBHeHume ¢ OIHOH 1
nepeMeHHOID.

I'masa Il. ®@ynknum. 11 yacos

23 | Yro Taxoe pyHKUMS. 1

24 | Bouncnenve 3HaueHnH GYyHKIUH 110 hopmye. 1

25 | Boruuncnenve 3HaueHnid GyHKIuA 1o ¢opmyrie. Perenyie 3anau. 1

26 | I'paduk dpynxuun. 1

27 | I'paduk dpynxumn. Perenne 3anad. 1

28 | IIpsamas mponopLUHMOHANTBEHOCTD U €€ TpaduK. 1

29 | Ypoxk 3akpemnenus no teme: «lIpsamast 1
NPONOPLMOHAIBHOCTD U €€ rpaduKy.

30 | JluneitHas pyHKIIMSA U ee rpaduK.

31 | Jluneitnas pyukius u ee rpaduk. Perenue 3amad. 1

32 | Pemenune nmpumepoB no Teme: «JIuHeiHas GyHKIMS 1 ee 1
rpacduk». [ToropeHre

33 | KonrpoabsHasi pabora Ne3 «J/IuHeiinasg pyHKIus». 1

I'naBa IIl. CreneHb ¢ HaTYpaJbHbIM NOKa3aTesaeM. 14 yacoB

34 | OnpeneneHue CTENEHN € HATYpaJIbHBIM ITOKa3aTeIeM. 1

35 | OnpeneneHue CTENEHN € HATYPaJIbHBIM ITOKa3aTeIeM. 1
Pemenne npumepos 17

36 | YMHOXCHHE U JICIICHUE CTEIEHE. 1 B

37 | Bo3BeneHue B cTeNeHb IPOU3BEICHUS U CTEIIEHU. 1

38 | Pemenne 3amau no TeMme: «Bo3BeneHHWe B CTENEHb 1
MIPOU3BEACHUS U CTCIICHU.




39 | Ypok 3akpemieHuss no Tteme: «Bo3BeneHue B CTENeHb 1
MIPOU3BEAECHUS U CTETICHU.

40 | OIHOYJICH U €ro CTaHAAPTHBIN BU/I. 1

41 OJHOYJIEH U €T0 CTaHIaPTHBIA BUJI. 1

42 | YMHOXEHHE OOHOWICHOB. Bo3BencHNEe OJHOUICHA B 1
HATYpaJIbHYIO CTEICHb.

43 | YMHOXKEeHHE OgHOWICHOB. Bo3BeneHne ogHodIeHa B 1
HATYPAJIbHYIO CTEIICHb.

44 | dyuknus y = x°u ee CBOHCTBA. 1

45 | dyukunus y = x°u ee rpauk. 1

46 | ®dyskmumu y = x> m y = xm ux rpapuku. Pemenue 1
MIPUMEPOB.

47 | KonTpoabHas padora Ned «CteneHb ¢ HATypajabHbIM 1
moKa3zaTejiemM.

I'nasalV. Mpmuorowienbl. 18 yaca

48 | OgHOYIIEH U €r0 CTaHJAPTHHIN BU/L. 1

49 | MHOrowieH 1 €ro CTaHAapTHBIA BUL. 1

50 | CnoskeHHe ¥ BEIMMTAHHE MHOTOWICHOB. 1

51 | CinoskeHne ¥ BEIMUTAHHME MHOTOWICHOB. 1

52 | YMHOXEHNE OqHOYIICHA HA MHOTOWJICH. 1

53 | YMHOXEHHME ogHOYIeHA Ha MHOTOWIeH. Penrenne 3aay. 1

54 | BeiHeceHHe 0OIIEro MHOKHTEIS 3a CKOOKH. 1

55 | BelHecenne o0OIIEro MHOXHTENIS 3a CKOOKH. Perenne 1
MIPUMEPOB.

56 | Kourpoabnasi padora NeS5 «CjioskeHue ¥ BbIYMTAHUE 1
MHOT'0YJIEHOBY.

57 | YMHOXeHHE MHOIOWICHA HA MHOTOWICH 1

58 | YMHOXEHMEe MHOrOWIeHa Ha MHOTouJIeH. Perrenue 3amay. 1

59 | YMHOXEHHME MHOTOWICHa Ha  MHorowieH. Pemrenme 1
MIPUMEPOB.

60 | Pasnoxxenne  MHOrowlieHa Ha  MHOXHMTEIM  CIOCOOOM 1
TPYIIIUPOBKHU.

61 | PasnoxeHre  MHOrowieHa Ha  MHOXKHUTEIH  CIIOCOOOM 1
IPYHIIHPOBKH.

62 | Pasnoxxenne  MHOrowlieHa Ha  MHOXHMTEIM  CIOCOOOM 1
rpynnupoBku. Pemenue 3aaau.

63 | Pemenue npumepoB no teme: «Pa3nojkeHne MHOrowieHa Ha 1
MHO>KHTEJIM CIIOCOOOM IPYTIITUPOBKUY.

64 | Ypok 3akperieHus no teme: «Pas3nokeHue MHOrowieHa Ha 1
MHO>KHTEIH CTIOCOOOM TPYTIITHPOBKUY.

65 | KonrpoabHasi pabora Ne 6 «IIponsBenenue 1
MHOTOYJIEHOBY.

I'maBaV. ®opmyJibl COKpALLICHHOTO YMHOKeHMsI. 21 yaca

66 | Bo3BeneHue B KBajipaT CyMMBbI U PA3HOCTH JIBYX 1
BBIPaXKEHHH.

67 | Bo3Benenue B KBaapaT CyMMbl M Pa3HOCTU JABYX 1
BBIpKEHHN. Pemenue 3anau.

68 | PasjoxeHne Ha MHOXKHMTENH C TIOMOIIBIO (GOPMYyIT KBajpara 1
CYMMBI U KBaJpaTa pPa3HOCTH.

69 | Pemenne 3amau 1mo Teme: «Pa3jokeHre Ha MHOMXHUTCIIH C 1
MTOMOIIEI0 GOPMYIT KBaJpaTa CyMMBI U KBaJIpaTa pa3HOCTI

70 | Pemienue ynpaxkHenuit mo Teme: «Pasnoxkenue Ha 1
MHOKUTEIIX C TOMOIIBIO (QOpPMyJd KBajpaTa CYMMBI H
KBaJparTa Pa3HOCTID)

71 | YMHOXEHUE Pa3HOCTHU ABYX BBIPAKECHUI HA UX CYMMY. 1
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72 | YMHOXEHUE Pa3HOCTU ABYX BBIPAKECHUI HA UX CYMMY. 1

73 | Pa3noxxeHue pa3HOCTH KBaJApaTOB HA MHOKUTEINH. 1

74 | Pa3noxxeHue pa3HOCTH KBaJpaTOB HA MHOXXUTENU. PemeHne 1
3a/1a4.

75 | Pa3noskeHre Ha MHOXKHTENN CYMMBI M Pa3HOCTH KyOOB. 1

76 | Pa3znoskeHre Ha MHOXHTEN CYMMBI H Pa3HOCTH KyOOB. 1

77 | Pemenue 3anau o teme: «Pa3noskeHue Ha MHOXKUTEIU 1
CYMMBI U Pa3HOCTH KyOOB.

78 | KoutpoabHas padora Ne7 «@opMyJibl COKPAIIEHHOT O 1
YMHOKECHHSD»

79 | IIpeoOpa3oBaHue HENOTO BEIPAKECHUSI B MHOTOUJICH. 1

80 | IIpeobpazoBaHue 1ENOTO BBIPAKEHHUSI B MHOTOUJICH. 1

81 | IIpeobpazoBaHue ENOTO BBIPAKECHHUSI B MHOTOUJICH. 1
Pewenue 3anau.

82 | [IpumeneHue pas3iMYHBIX CIOCOOOB Uil Pa3IOXKEHHs] Ha 1
MHOYKHTEIN.

83 | [IpumeHeHue pa3nUYHBIX CIOCOOOB MAJIS Pa3IOKEHUS Ha 1
MHOHTEIH.

84 | IlpumeHeHne pas3iMYHBIX CIOCOOOB Uil Pa3lIOXKEHHs Ha 1
MHOXUTENU. Pemienue 3amay.

85 | Ypok 3akpemnenus no teme: «lIpumeHeHHME pa3NMUYHBIX 1
CHoco0OB ISl pa3JIoKEHHsI HA MHOYKHTEITH.

86 | KonTponbHasi pabora Ne 8 «IIpeoGpazoBanue mesoro 1
BbIPa’KeHHUS B MHOTOYJICHY.

I'nasa VI. Cucrembl THHEHHBIX ypaBHeHHH. 14 yacoB

87 | JIuHeliHOE ypaBHEHUE C IBYMS [IEPEMEHHBIMMU. 1

88 | JIuHeliHOE ypaBHEHUE C IBYMs IIepeMeHHbIMU. Pernenue 1
TIPAMEPOB

89 | I'paduk nuHENHHOrO ypaBHEHHS C IBYMS [IEPEMEHHBIMH. 1

90 | I'papuk snmHeiHOTO ypaBHEHHMA C IBYMS IEPEMEHHBIMH. 1
Penenue npumepoB

91 | Cucrtembl TMHEHHBIX YPaBHEHUH C JBYMs IIEPEMEHHBIMIL. 1

92 | Cuctembl JNHMHEHWHBIX YPaBHEHWH C JByMs TEPEMEHHBIMIUL 1
Perenue npumepos

93 | Croco0 MoscTaHOBKH. 1

94 | Pemenue 3aga4 no teme: «Criocod NoCTaHOBKUY. 1

95 | Crioco0 CIIOMKEHVS. 1

96 | Pemenue nprmepoB o Teme: «Croco0 CIOMKEHHSD). 1

97 | Pemenue 3a1a4 ¢ MOMOILBIO CUCTEM YPaBHEHUI. 1

98 | Pemrenue 3a1a4 ¢ MOMOILBIO CUCTEM YPaBHEHUM. 1

99 | Pemienne 3amad  Cc TOMOIIBIO CHCTEM  ypaBHEHUI. 1
IlonroTroBKa K KOHTPOJIBHON paboTe.

100 | KontpoabHas padora Ne9 «CucTteMbl JIUHEHHBIX 1
YPABHEHHID).

101 | IloBTOpEHME 1

102 | UtoroBasi KOHTpOILHAsA padoTa. 1
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