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IHosicHUTEILHAA 3aIMHCKA

Jannas pabouasi mporpamMma OpPUEHTHPOBAaHA Ha YYalIuMXcs 8 KJIACCOB W peai3yercs Ha OCHOBE
CIIEYIOIIUX JTOKYMEHTOB:

1. 3akona 06 oOpazoBanuu Poccuiickoit @enepanun Ne273-03 ot 29.12.2012;

2. ®denepanbHOro0 TroCyAapCTBEHHOTO 00pPa30BaTEIBLHOTO CTAaHAApTa OCHOBHOTO 00IIero oOpa3oBaHUs
(ITpukaz ot 17.12.2010 roga Ne 1897 "OO6 yTBepkaeHUH (eaepalbHOTO TOCYIaPCTBEHHOTO 00pa30oBaTeILHOTO
CTaHJapTa OCHOBHOTO 001Iero oopa3oBaHus'")

3. Ipuxaza MunoOpuayku PO «O06 yrBepkneHnn (eaepaabHOro nepeyHsl y4eOHHUKOB, pEeKOMEHJOBAHHBIX
K KCIIOJIb30BAHUIO TPHU Pean3aluy UMEIOIINX TOCYJapCTBEHHYIO aKKpEeIUTAII0 00pa30BaTeIbHbIX MPOrpaMm
HAYaJILHOTO 00IIEro, OCHOBHOTO 001IIero, cpeanero oodmero oopazosanus» 31.03.2014 Ne 253,

4. TlocranoBieHue I’ maBHOTO rocyaapcTBEHHOTO caHUTapHOro Bpada P® ot 29.12.2010r. Ne 189 Mockga
«O0 ytBepxknenun CanlluH 2.4.2.2821-10» CaHuTapHO-3IUAEMHUOIOIMUECKHE TPEOOBAHUS K YCJIOBMSIM U
OopraHu3anuu 00y4yeHus B 00111e00pa30BaTeNIbHBIX YUPEKICHUIX)

5. «O Buecennu uzmeHenuit B Gexepanpupiii 3akoH «O0 oOpazoBannu B POy

6. B «mynkre 13.1 wactm 1 cratbu 6» cinoBa «00pa3oBaTENbHON JEATEIHHOCTH OpTraHU3ALNM,
OCYLIECTBIISIIOIUX  «3aMEHUTh CJIOBAMU» YCIOBUM  OCYILIECTBIEHHS OOpa30BaTE€IbHOM AESITEIBbHOCTU
OpraHU3aIUSIMU, OCYIIECTBISIIOIIUMMY,

7. B «Ilynkre 12.1 wactm 1 crarbm 8» cioBa «0Opa3oBaTENbHON [EATEIBHOCTH OpPraHU3aLUN
OCYUIECTBIISIOIIUX» 3aMEHUTh CJIOBAMU «YCIIOBUH  OCYIIECTBJICHUS OOpa30BATENbHOM AESITENHbHOCTU
OpTaHU3aIUSIMH, OCYIECTBIISIOIIIMI

8. Ilporpammbl Matematuka: 5 — 11 kmacesl / A.I'. Mep3ansk, B.b. Tlononckuii, M.C. Skup, E.B.bynko —
M.: Benrana-rpad, 2014. — 152 c.

189.IIpumepHOli OCHOBHOW 00pa3oBaTelIbHONM NPOrpaMMbl OCHOBHOT'O 00IIero oOpa3oBaHUs, 0J00pEeHHOM
®denepanbHbIM y4eOHO-METOIUYECKUM O0BbEeIUHEHHNEM 10 00mmeMy oOpazoBaHuio 8 ampenst 2015r. mpoTokos
Nel/15;

190.Vuebnoro mrana MBOY COLI Ne2 c. Kepur-Maxkansika Ha 2023-2024 y4eOHBIN r0Jl, yTBEPKISHHOTO
IPUKA30M JUPEKTOPA.

191.TTonoxenus o padoueit mporpamme MBOY COILI Ne2 c. Kei3pu-Maxansika;

192. Vuebnuk A. I'. Mep3nsk, B. b. Ilononckuii, M. C. SIkup u ap. — M.: Benrana-I'pad, 2014 r. u yueOHuku
«Marematuka. 8 kiacc.



IHosicuuTeNLHAA 3aNIUCKA

JlanHas mporpamMma OpHEHTHpPOBaHAa Ha y4eOHO-METOIWYECKUM KOMIUIEKT «Ajrebpa. 8 Kiacc» aBTOpOB
A.I'. Mepanska, B.b. Ilononckoro, M.C. fkupa. IIporpamma paccuntana Ha 3 vaca B Henento, Bcero 102 yaca
(34 memenu) U COOTBETCTBYET (efepallbHOMY TrOCYAapCTBEHHOMY O0pa30BaTeIbHOMY CTaHIApTy OCHOBHOIO
o01ero oopa3oBaHusl.

[Iporpamma mo anrebpe cocraBieHa Ha ocHoBe DyHAAMEHTaIbHOIO sJpa COAEpX aHHUS OOIIEro
oOpa3oBaHus, TpeOOBaHMU K pe3yJbTaTaM OCBOEHUS 00pa30BaTEIBHON MPOrpaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHMUsl, MPEICTaBICHHbIX B (heepaIbHOM TOCyIapCTBEHHOM 00pa3oBaTelIbHOM CTaHIapTeé OCHOBHOTO
obmiero obpa3zoBaHus, ¢ Y4ETOM MPEEMCTBEHHOCTH C MPUMEPHBIMU MPOTpaMMaMH JJIsi Ha4aJbHOrO OOIIEero
oOpa3oBaHMs IO MareMaTuke. B Hell Takke y4UTHIBAIOTCS JOMUHUPYIOIINE UJEH U TMOJOXKEHUS MPOrpaMMbI
pa3BuTHs W (OPMHPOBAHUS YHUBEPCAIBHBIX YYEOHBIX JEHCTBUH IS OCHOBHOTO OOINEro 0oOpa3oBaHMA,
KOTOpbIe 00ecrneyuBaoT (QOPMUPOBAHUE POCCUHCKON TpakIaHCKONW HIACHTUYHOCTH, KOMMYHHMKATHBHBIX
Ka4eCTB JINYHOCTH U CIIOCOOCTBYIOT (POPMHUPOBAHUIO KITIOUEBOW KOMIETEHIINH — YMEHUs YUUMbCAL.

Kypc anre6per 7-9 kmaccoB sBisieTcss 0a30BBIM JJIsi MaTeMaTUYECKOTO OOpa30BaHUS U Pa3BUTHUS
IIKOJIbHUKOB. AJreOpanyecKkue 3HAHUSA W YMEHHUsS HEOOXOJMMBI JUIsi M3Y4YeHHUs TeoMeTpuu B 7-9 Kiaccax,
anredpsl 1 MaTeMaTHueckoro aHanusa B 10-11 kmaccax, a Takyke U3y4eHHS] CMEXKHBIX JIUCIUTUIHH.

[IpakTryeckas 3HAUMMOCTh MIKOJIBHOTO Kypca anreOpsl 7 - 9 KIIacCOB COCTOUT B TOM, YTO MPEIMETOM €T0
W3YYEHHUS SBIIAIOTCS KOJIMYECTBEHHBIE OTHOUICHHSI U MTPOLIECCHI PEalbHOTO MHUPA, OMMCAHHbIE MAaTEMAaTHUYECKUMU
MojensiMu. B coBpeMeHHOM 00IIecTBe MaTeMaTH4ecKasl IMOATOTOBKA HEOOX0AMMa KaKJJOMy YEJIOBEKY, TaK Kak
MaTeMaTHKa MPUCYTCTBYET BO BCeX cpepax yeIoBEeYECKOM NeATEIbHOCTH.

OaHoli M3 OCHOBHBIX HeJiell M3yueHUs aureOpbl SBISETCS Pa3BUTUE MBILUICHUS, IPEXKIE BCETO
dbopMupoBaHre aOCTPaKTHOrO MbIIUIEHUS. B mpouecce wu3ydeHus anreOpsl (GopMUpyeTCs JOTHYecKoe u
QITOPUTMUYECKOE MBIIIICHHUE, a TAK)KE TAKUEe Ka4eCTBa MBIIIJICHHS, KaK CUJIa U THOKOCTh, KOHCTPYKTHBHOCTD U
KPUTHYHOCTh. [IJ1s ajganTtanuu B COBpEMEHHOM HH(OPMAIIMOHHOM OOIECTBE BaXKHBIM (DAKTOPOM SIBIISIETCA
dopMHpOBaHHE MATEeMaTHYECKOTO CTHJS MBIIUICHHS, BKJIIOYAIOMIET0 B ce0sf MHAYKIUIO W JEAYKIHIO,
000011eHEe ¥ KOHKPETHU3AIMI0, aHAllU3 U CHUHTE3, KIACCH(PHUKAIMI0O U CHUCTEMATH3aIUio, abcTparupoBaHue u
AQHAJIOTHUIO.

OOyuenue anredpe AaéT BO3MOXKHOCTH UHIKOJbHHKAM HAyYUTbCsS IJIAHUPOBATh CBOIO JEATEIbHOCTb,
KPUTHYECKU OLICHUBATh €€, IPUHUMATh CAMOCTOSITENIbHbIE PEIIEHNUs, OTCTauBaTh CBOM B3IVl U yOEXKIECHUS.

B mpouecce uzydeHus anreOpbl IMIKOJBHUKMA y4YaTCs W3JaraTh CBOM MBICIH SICHO M HCUEpPIIBIBAIOIIIE,
OpUOOpPETAlOT HaBBIKM YETKOTO W TPAMOTHOTO BBIIIOJIHEHUS MAaTeMAaTUYECKUX 3alMced, MpU ITOM
UCIIOJIb30BAHUE MAaTE€MaTHUYECKOTO SI3bIKa I[I03BOJISIET pPa3BUBaTh y Yy4YallMXCAd TPAMOTHYKO YCTHYIO U
MUCHbMEHHYIO p€Ub.

3HAaKOMCTBO C HMCTOpPHEH pa3BUTUA aireOpbl Kak HaykKd (HOpMHUPYET y ydYalluxcsl MpeAcTaBleHUs 00
anredpe Kak 4yacTH 00111e4esI0OBeYeCKON KYJIbTYpBHI.

3HAUUTEJIBHOE BHUMAHHUE B M3JI0KEHUU TEOPETHUYECKOIO MaTepualla Kypca YyAENseTcs €ro MOTHBAaLUH,
PacCKpBITUIO CYTH OCHOBHBIX NMOHSATUH, UAeH, MeTo10B. O0yueHHe MOCTPOeHO Ha 0a3e TEOpUHU Pa3BHUBAIOILETO
00y4YeHMsI, 4TO JOCTHTaeTcsd OCOOEHHOCTSAMH H3JIOKEHHMS TEOPETUYECKOr0 MaTepuaya M YNpPaKHEHUSIMH Ha
CpaBHEHME, aHaJIM3, BBIJCIEHUE TJIABHOTO, YCTAaHOBJIEHHE CBsA3el, Kiaccudukanuio, o0o0IeHne u
cucreMaTtu3anuo. Oco0o aKIEHTUPYIOTCS COAEPIKATENIbHOE PACKPHITHE MAaTEMAaTHUECKUX MOHATHH, TOJIKOBaHNE
CYLIHOCTH MaTE€MaTHYECKUX METOJOB M 00JIACTH MX MPUMEHEHHUS, JEMOHCTPALKs BO3MOXHOCTEH MpUMEHEHUS
TEOPETUYECKUX 3HAHUU ISl PEIIeHUs Pa3HOOOpA3HBIX 3aJad MPUKIATHOTO XapakTepa, HampuMep pelleHus
TEKCTOBBIX 3a/1a4, ICHEXKHBIX U MMPOLIEHTHBIX PacuéToB, YMEHUE MOJIb30BaThCsl KOIMYECTBEHHON MH(OpMaLuei,
NpPEJCTAaBICHHON B pa3nUuHBIX (opMmax, yMeHue uuTarh rpaduku. Oco3HaHue OOILEro, CyIIeCTBEHHOTIO
ABJIIETCS. OCHOBHOM 0a30i AJis pelieHus: ynpaxHeHu. BakHO NMpUBOANUTE JE€TaNbHbIE MOSICHEHUS K PELICHUIO
TUTMOBBIX YNPAKHEHUW. OTUM paACKpbIBA€TCA CYThb METOJa, IMOJX0Ja, MPEeIaraeTcs ajlroputM WIH
IBPUCTHYECKAs CXEMa PeIleHUs yIPaKHEHUH OnpeAeIEHHOro TUIIA.

B xoxe peanuzanuu nporpammbl Asnredpa 8 mTprUMEHSIOTCS COBPEMEHHBIE TTeJarOTHIECKHUE TEXHOIOTHH.
TexHonoruu pa3BUBaOIIEro o0ydeHus - HareJieHa Ha pa3BUTHE TBOPUYECKUX CITIOCOOHOCTEN ydaruxcsl.




TexHosorust 00BSICHUTENEHO-WILTIOCTPUPOBAHHOIO 00YYEHHS, CyTh KOTOPOrO B HWH(OPMHUPOBAHHH,
NPOCBEIICHUH YYallluXCs M OPraHu3allul WX PENpOAYKTUBHOW JEATENBHOCTH C IEJbI0 BBIPAOOTKU Kak
0011ey4eOHBIX, TaK M CIICIHUAIBHBIX (MPEIMETHBIX) YMECHHUH.

TexHoJorHusl JINYHOCTHO-OPUEHTHPOBAHHOTO OOYYEHHMs, HANpaBieHHas Ha IMEpeBoj OOydeHHs Ha
CYOBEKTHBHYIO OCHOBY C YCTaHOBKOH Ha CaMOpa3BUTHE JMYHOCTH. DTa TEXHOJOTHS BKIIOYACT TEXHOJIOTHUIO
pa3HoypoBHEBOTO (1M hepeHMPOBAHHOTO) 00yUEHHS, KOJJIEKTHBHOTO B3aUMOOOYUYECHHSI, TEXHOJIOTHIO TIOJIHOTO
YCBOCHUS 3HAHUH T.II.

3110poBbecOeperaone TeXHOJIOrHH - Vcronb30BaHle TEXHOJIOTHHA, MMEIOMIMX 30pOBbecOeperaronimii
pecypc, paluoHalbHAs OpraHU3alMs TPYAa YYUTENS U YUYCHHKOB, CO3aHHE KOM(POPTHOIO MCHXOJIOTHYECKOTO
kiaumara. coomonenne CanlluH u mpaBun oxpasl TpyAa, YepeJOBaHUE Pa3IUYHBIX BUIOB JEATEILHOCTH Ha
ypoKe

OTH TEXHOJIOTUH TO3BOJISIIOT YYUTHIBATh MHIWBUAYyabHBIE OCOOCHHOCTH YYalllUXCs, COBEPIICHCTBOBATH
HpUEMbl B3aUMOAEHCTBHS C yJaI[MUCSL.

B npenonaBanuu anreOpsl B § Kilacce TOJKEH MPUCYTCTBOBATH UIMPOKHUH CIIEKTP METOAOB M3 PAa3JIMYHbIX
TPYIII ITyTE€M UX ONTUMAIBHOTO COYETaHUSI.

ObvacnumenvHo-urnocmpamusHulii Metof  ( WUIIOCTpalus, AEMOHCTPAlUs HArsIAHBIX ITOCOOHIHA,
Hpe3eHTaHi UCIIOIB3YEeTCs IPU 03HAKOMIIEHHMH 00Y4aeMbIX C HOBBIM TEOPETHYECKHM MaTepHAIOM.

Penpooykmusnuiii memood Ha ypoKax r€eOMETPUHU UCIOJIB3YETCs MPH PadOTE MPH BHIMOJIHEHUH Pa3IHIHBIX
BUJIOB BBOJIHBIX, TPEHUPOBOYHBIX YIPAXKHEHUH, YIIPAKHEHUH C KOMMEHTUPOBAHUEM.

IIpobremmubiti memod - MpOOIEMHBIE BONPOCHI, CUTYAIlMH IPH BBIMOJIHEHUH YIPAKHEHUH W PEHICHUU
3ajay.

IIpakmuueckue memooOvl - YCTHBIE W THCbMEHHBIC YNPaKHEHHs, MPaKTHUYeCKHe paboThl M3 pasena-
NpaKkTHYECKHE 3a1aHUl yueOHMKa

Peanuzanus nporpammsl B yuyeOHOM Ipoliecce IpelycMaTpUBaeT HCIOJIb30BAHUE CIEAYIOLUX (OopM
OpraHM3anuy y4yeOHOM - IO3HABaTEJIbHOM MAESITEIbHOCTU: KOMOMHUPOBAHHBIM YPOK, YPOK O3HAKOMJIEHHUS C
HOBBIM MaTE€pUaJIOM, YPOK 3aKpEIJICHHs] M3YYEHHOI'O MaTepuasa, YpoK NPUMEHEHMs 3HAHUW M YMEHMH, YpOK
0000IIeHNS ¥ CUCTEMAaTU3AIH 3HAHUH, YPOK MPOBEPKU M KOPPEKIIUH 3HAHUN U YMECHUH.

[IpomexyTouHas aTTecTanus NPOBOJUTCA B (OPME TECTOB, CaMOCTOSTEIbHBIX, IIPOBEPOUHBIX PabOT U
MaTeMaTU4ecKux AUKTaHTOB (mo 10 - 15 MUHYT) B KOHIIE JIOTUYECKH 3aKOHYEHHBIX OJIOKOB Yy4eOHOIO
marepHaia. Mitoropas arrectanus npeycMOTpeHa B BU1€ KOHTPOJIbHOM paboThI.

Cpoxu peanu3zaiiuy porpammsel 3 yaca B Hezento, Bcero 102 vaca (34 Henenn) Ha y4eOHBIH TO/I.

Pabouas yueOHas mporpamma mo Anredpe COIVIaCHO MOJIOKEHHIO M0 pa3paboTke padoyux Hporpamm
COJICPKUT CIICAYIOLINE Pa3/Iebl:

[TosicHuTENBbHYIO 3aMUCKy, B KOTOPOM OMNpEeNsItoTCs BKIaa npeamera Anredpa B oliiee oOpa3zoBaHue,
ocobenHocTH Paboueit mporpamMmsbl, 00IIME €U, TPUOPUTETHBIE (POPMBI M METOJIbI paOOTHI U KOHTPOJIS, CPOKH
peanu3aiyu nporpaMMsl 1 cTpykrypa Paboueit mporpammsl

|. Ilnanupyemble pe3ynbTaTbl M3y4deHHs] AIreOpbl ¢ OMUCAHUEM LIEHHOCTHBIX OPUEHTHPOB COACPIKAHMS
yuebHoro npenmerta, ¢ KM, ¢ ykazaHuem 0CHOBHOIO HHCTPYMEHTAPHs U1 OLIEHUBAHUSI PE3yJIbTAaTOB.

Il. Conmepkanue Kypca, BKIIIOUAIOIEe IIepeYeHb OCHOBHOIO M3Y4aeMOro MaTepuana, paclpeieseHHOrO 110
COJIEp/KaTeNbHBIM pa3fellaM C yKa3aHMEM KOJIMYECTBA YacOB HA HW3Y4YEHHE COOTBETCTBYIOLIETO
MaTepuana;

I1l. TemaTnueckoe MIaHUPOBAHUE C OMUCAHUEM BUIOB yUEOHOM IEATENBHOCTH 00yJaromuxcs §8-X KIaccoB U
YKa3aHHEM KOJIMYECTBA YaCOB HA U3YYEHHE COOTBETCTBYIONIETO MATEPHAIIA;

[TpunokeHnii K mporpamMme, BKIIOYAIOIIee KOHTPOJINPYEMBIE JIEMEHThI COIEPIKaHUsl TIPOrPaMMBbl, TEMbI
IIPOEKTOB M TBOPYECKUX pabOT, oOmMHCaHHE Y4YeOHO-METOAMYECKOrO0 M MaTepHalbHO-TEXHHUYECKOe
oOecrieyeHus 00pa3oBaTeIbHOrO IMporecca (MepedyeHb O0O0OpYyIOBaHHUS; - IEpPEeYeHb HArJATHBIX U
JTUAAKTHYECKUX MaTepualioB; yueOHO-MeToudecKas JINTepaTypa, CIMCOK HCTOUHUKOB)



1. IInanupyemble pe3yabTaThl H3YUYEHHUS AJTeOpbl

Anredpanyeckue BbIPaKeHUS
VYyamuiicss Hay4uTCs:

. OIIEPUPOBATH MOHATUSAMH «TOXIECTBO», «TOXIECTBEHHOE NpeoOpa3oBaHHE», pellaTh 3ahaud,
cojiepkamire OyKBeHHBIE JaHHbIE, pab0oTaTh ¢ GOpPMyIIaMu;

. BBIIOJIHATh ~ IpeoOpa3oBaHUE  BBIPAKEHMH, COJAEpXKALIMX CTENEHW C  HaTypaJbHBIMU
[I0Ka3aTeIsIMHU;

. BBINOJIHATh TOXKJIECTBEHHBbIE IPE0OPa30BaHUS PALMOHAIBHBIX BBIPAKEHUH HA OCHOBE IPaBUII
JIeHCTBUI HAJ MHOTOUYJICHAMH;

. BBINOJIHATH PA3I0kKEHUE MHOTOUJICHOB HA MHOKUTEIH.

VYyamuiicst moay4uT BO3MOKHOCTD:

*BBINIOJIHATH MHOTOILIATOBbIE MPE0OpPa30BaHUs PAIMOHAIBHBIX BBIPAXCHHUM, TPUMEHSSI MIHUPOKUN HabOp
CIIOCOOOB U MPUEMOB;

*[IPUMEHSATH TOXK/IECTBEHHbIE TPe0Opa30BaHus Ui PEIICHUs 3a]1a4 U3 Pa3IMuHbIX Pa3/IesioB Kypca.

YpaBHeHus

Yyamuiics Hay4uTes:

*pelaTh JIMHEHHBIE YPABHEHHUS C OJTHOM IEPEMEHHOM, CUCTEMBI JIBYX YPaBHEHHH C ABYMs [IEPEMEHHBIMU;

*[IOHUMaTh YpaBHEHME KaK Ba)KHEWIIYI0 MAaTEMaTHYECKyl0 MOJENIb JJIi ONMCAHHUA W U3yYeHUs
pa3sHOOOpa3HbIX peaJbHBIX CUTYAlM, PEelIaTh TEKCTOBBIE 33/1a4M alIredpanyeckKuM METOJI0M;

*IIPUMEHSATHh TpapUuecKue MPEICTABICHUS JIS WCCIEAOBAHUS ypaBHEHHWH, WMCCICAOBAHUS W PEIICHHS
CUCTEM YPaBHEHUH C IBYMs [IEPEMEHHBIMHU.

VYyamuiicss oiay4uT BO3MOKHOCTD:

*OBJIAJIETh CIELMAIBHBIMUA IPUEMAMH PEIICHUSI YPABHEHUN M CUCTEM YpPaBHEHHH; YBEPEHHO IIPUMEHSATH
anmapaT ypaBHEHHMH JUIsl pPELIEHUs pa3HOOOpa3HbIX 3ajad M3 MaTEMaTHKH, CMEXHBIX IPEIMETOB,
IIPAKTUKU;

*IIPUMEHATh Tpaduyeckne NPEACTaBICHHUA Ui WCCICIOBAaHHUS YpaBHEHHH, CHCTEM YpaBHEHUH,
coJiepKaux OyKBeHHbIE KOI(PPUITUCHTHI.

DOyHKIUH
VYyamuiics Hay4uTcs:
* IOHUMATh U UCIOJIb30BaTh (PYHKIIMOHAJILHBIE TOHTHSL, A3bIK (TEPMUHBI, CHMBOJINYECKHE 0003HAUEHNS);

*  CTpOUTh rpaduku TUHEHHON (QYHKIMI, UCCIe10BaTh CBOMCTBA YMCIOBBIX (DYHKIIMHA HA OCHOBE M3yUEHHUS
MOBE/ICHUS UX IPAPUKOB;

* TOHUMaTh (PYHKIMIO KaK BaXHEHIIYI0 MaTeMaTHYECKYI0 MOJENb JUIsl OMMCAHUS MPOIECCOB U SIBICHUMN
OKpPYXAaloIIero MUpa, NMPUMEHATh (PYHKIMOHAIBHBIM S3bIK JUIsl ONMMCAaHUS U HMCCIEAOBAaHUS 3aBUCUMOCTEN
MEXIY (U3NYECKUMHU BEIMYMHAMU;

VYyamuiicst OJy4UuT BO3MOKHOCTb:

* TPOBOJMTH UCCIIEOBAHUS, CBSI3aHHbBIE C U3yUYECHHEM CBOICTB (DyHKLHUH, B TOM YHCIIE C UCIIOIb30BaHUEM
KOMIIBIOTEpPa; H OCHOBE TI'paUKOB H3yUYEHHBIX (QYHKIUN CTPOUTH OoJie CIIOKHBIE Tpapuku (KyCOUYHO-
3aJJaHHbIE, C «BBIKOJIOTHIMUY» TOYKAMH U T. I1.);

* HCMOJb30BaTh (QYHKIHOHAIbHBIEC MPEICTABICHHS U CBOMCTBA (DYHKUMHN Ui pEIICHUs MaTeMaTHUYEeCKHX
3a/1a4 U3 pa3InYHbIX pa3JesioB Kypca.

JInyHOCTHBIE, MeTaNpeAMEeTHBIC U NPeIMETHbIE Pe3yJIbTaThl 0CBOCHUSA
coJep:KaHUuA Kypca
IIpeamerHbIe:

Aneebpauueckue svipadicenus
Y4eHUK Hay4YUTCS:
* ONEepUpOBaTh TOHATUSAMU «TOXKIECTBO», «TOXKAECTBEHHOE IpeoO0pa3oBaHME», pellaTh 3aJayH,
coJiepxkaiie OyKBeHHbIE JJaHHbIe; paboTaTh ¢ (hopMyamu;
* BBIMIOJIHATD [IPE00pPa30BaHUs BHIPAKEHUH, COAEpKAIINUX CTETIEHHU C IEJIBIMU ITOKA3aTeNsIMU U KBapaTHbIE
KOpHU;



* BBINOJIHATH TOXIECTBEHHbIE MTPE0OPa30BAHUS PALMOHAIBHBIX BBIPAKEHUH HAa OCHOBE IPaBUII JEHCTBUI
HaJ anreOpanyecKuMu ApOOSIMH;
* BBIIIOJIHATD PA3JIOKCHUE KBAPAaTHOTO TPEXWIEHA HA MHOXKHUTEIIH.
Ypaenenus
VY4eHUK Hay4YHuTCs:
* pemaTh OCHOBHBIC BU/IbI PALIMOHAJIBLHBIX YPABHEHUN C OJTHOM IIEPEMEHHOM;
* IIOHMMATh YPAaBHEHHE KaK Ba)KHEHUINYI0 MaTEMaTHUYECKyl0 MOJENb JUId ONHMCAHUA W U3YYCHHS
pa3Ho00pa3HBIX peabHBIX CUTYAIM, pelIaTh TEKCTOBBIE 33/1a4H aJIreOpandeckuM METOIOM;
* IPUMEHATH rpaduyeckre NpeacTaBIeHUs AJIs UCCIEI0BAHNS YPaBHEHUH.
Yucnosvie pynkyuu
VY4eHUK Hay4YHuTCs:
* TOHUMAaTh W UCHOJNB30BAaTh (YHKIMOHAIBHBIE TOHATUS U SA3bIK (TEPMHHBI, CHMBOJIHYECKUE
0003HaYCHHUS ),
* CTpOMTh TrpadMKu >IEMEHTAPHBIX (DYHKIHH Y=K/X; y=X>; y=\/x; HCCIIEI0BaTh CBOMCTBA YHMCIIOBBIX
(GYHKLMI Ha OCHOBE U3Y4EHUS MMOBEAECHUS UX Ipa(UKOB;
* MOHUMATh (PYHKIMIO KaK BOXHEWIIYI0O MAaTEMAaTUYECKYI0 MOJENb JUIsl OMUCAHUS MPOIECCOB U SBICHUMN
OKpY’KaIOLIEro MUpa, MPUMEHATh (YHKIMOHAIBHBIN SI3bIK JUIS OMMCAHUS U MCCIIEJOBAHUS 3aBUCUMOCTEN
MEXy PU3NYECKUMU BEIMUYMHAMM.
Yucnosevie muodicecmea
BrlinmyckHUK HayuuTCs:
* IOHUMAaTb TEPMHUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C IIOHATUEM MHOKECTBA, BBINOJIHATH OlEpalluy HaJl
MHO’KECTBaMU;
* MCIIOJIB30BAaTh HaYaJIbHBIC ITPEICTABICHHS O MHOKECTBE IEHCTBUTEIbHBIX YUCEIL.

MeTtanpeamMeTHbIe:

1)yMeHHre caMOCTOSITENIbHO OINPEAETSATh Ied CBOEro OOy4eHHUs, CTaBUTh U (HOPMYIHpPOBaATh IJIs ce0si HOBBIE
3aJa4U B yqé6e, pasBuBAaTb MOTUBBI 1 UHTCPECHI CBOCH Mo3HaBaTEIbHOM JACATCIIBHOCTH,

2)yMeHHEe COOTHOCUTh CBOM [EHCTBUS C IUIAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBISATh KOHTPOJIb CBOEH
JESTeTLHOCTH B TIPOLIecCe JOCTHKEHUS pe3yJibTaTa, ONpeessiTh CIOCOOBI IEUCTBHI B paMKax MPEII0KEHHBIX
yCIIOBUH U TpeOOBaHUMN, KOPPEKTUPOBATH CBOM JCHCTBHS B COOTBETCTBUH C U3MEHSIOIIEHCS CUTYalUeH;
3)ymMeHue omnpenensaTh MOHATHS, co3AaBaTb O0O0OOILEHHUS, YCTaHABIMBAaTh aHAJOTHH, KJACCU(PUIUPOBATH,
CaMOCTOSITENILHO BBIOMPATh OCHOBAHUS U KPUTEPUH JIJIS KilaccupUKaImm;

4)yMeHHE yCTaHABINBATh MPUUYNHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE PACCYKJICHHUE, YMO3AKIIOUEHUE
(MHIIyKTUBHOE, IETYKTUBHOE U 110 aHAJIOTUH) U JIENIaTh BHIBOIBI;

5)pa3BI/ITI/Ie KOMIIETEHTHOCTH B 00JIACTH MCIIOJIb30BaAHUS I/IH(i)OpMaHI/IOHHO-KOMMyHI/IKaIII/IOHHBIX TEXHOJIOTHH.
6)nepBoHaYaNbHbIE IPECTABICHUS 00 HIESX U O METO/IaX MaTeMaTHKU Kak 00 YHUBEPCATbHOM S3bIKE HAYKU U
TEXHUKE, O CPEJICTBE MOJEIMPOBAHMNS SIBJICHUN U TIPOLIECCOB;

7)yMeHHe BHAETh MAaTEMaTHYECKYIO 3aJady B KOHTEKCTE MPOOIEMHOW CUTyallMd B JAPYTUX IUCIMILTAHAX, B
OKPYXKaIOIIEH )KU3HMU;

8)yMeHre HaXOAWUTh B PA3IUYHBIX MCTOYHHKAX MHGPOPMAIUIO, HEOOXOAUMYIO JJIs PEUICHUS MaTeMaTHYeCKUX
npo0iieM, ¥ IPEACTABIATH €€ B MOHATHON (hopMe, IPUHUMATh PELIEHUE B YCIOBUSIX HEMOJHOW UM U30BITOYHOM,
TOYHOU WU BEPOSTHOCTHOM MH(OpMaIHH;

9)ymeHHe MOHUMAaTh W HCIOIb30BaTh MaTeMaTHYECKHE CPEJICTBA HAIISIAHOCTH (rpaduku, TaOIUIBI, CXEMbI U
Jp.) JUISl WILTIOCTPALlMU, UHTEPIPETALNH, apTYMEHTALINH.

10)ymeHue BbIABUTATh TUIOTE3I IPU PELICHUH 3314l IOHUMAaTh HEOOXOAUMOCTh UX IPOBEPKU;

l1)noHuMaHue CYIIHOCTH aIrOPUTMHYECKUX TMPEANUCAHUNA U YMEHHE JIeWCTBOBaTb B COOTBETCTBUM C
MMPEATIOKCHHBIM aJITOPUTMOM.

JInuHoCTHBIE:

1) BocmHMTaHHME POCCUIICKOH IpakJaHCKOW WACHTHYHOCTH: MATPHOTH3MA, YBakeHHs K OTeuecTBy, OCO3HAHUS
BKJIa/Ia OTEYECTBEHHBIX YUYEHBIX B Pa3BUTHE MUPOBOM HAYKH;



2) OTBETCTBCHHOE OTHOIICHHE K YYCHHUIO, TOTOBHOCTH M CIIOCOOHOCTh OOYYAIOIIMXCS K CaMOPa3BUTHIO M
camMo000pa30BaHUIO HA OCHOBE MOTHUBALIMU K OOYUYECHHUIO U TO3HAHMIO;

3) o0co3HaHHBIA BBHIOOP W IMOCTPOCHHE MATbHECHINCH WHIMBUAYyaIbHOW TpacKTOpHHM 0Opa3oBaHHs Ha Oase
OPUEHTUPOBKM B MHpe Tnpodeccuii M NpopecCHOHANBHBIX MPEINOYTCHUH C Y4ETOM YCTOMYMBBIX
IIO3HABATEJIBHBIX HMHTEPECOB, & TAaKXKe Ha OCHOBE (POPMHPOBAHUS YBAKUTEIBHOTO OTHOLIEHUS K TPYyAy,
pa3BUTHE OINbITA YYaCTHUs B COLIMAJIBHO 3HAUUMOM TPY/JIE;

4) yMeHHUe KOHTPOJIHMPOBATH MIPOLIECC U PE3yJIbTAT yYeOHOU U MaTeMAaTUIECKOMN NEeITeIbHOCTH;

5) KpUTHYHOCTH MBIILJICHUS, MHULUATHBA, HAXOJYUBOCTh, aKTHBHOCTH IPH PEHICHNH MAaTEMAaTUYECKUX 3a/1a4.

KoHTponbsHO-M3MepuTenbHbIe MaTeprallbl IPEACTABICHbI B TUAAKTUYECKUX MaTepuanax «Anredpa. 8 xmacc» /

A.I''Mep3msixk, B.b. ITononckuii, E.M. PabunoBuu, M.C. Sxup

Conep:xanue npeamera Ajaredpa ais 8 kiacca
PacnipenejieHne MaTepuaJia o TeMam:

No [I4BbL TEMA Kon-Bo 4acos 1o
mporpaMme

[ToBTOpeHue Kypca anreOpsl 7 kiiacca 4

l. PanmoHanbpHbIE BBIPAXKEHHUS. 44

Il. KBaapartHbie KopHH. J[eliCTBUTEIIbHBIC YHCIIA 25

1. KBagpaTHble ypaBHEHUS 26
[ToBTOpEeHME U cucTeMaTu3alys ydeOHOTO MaTepuaa 3

Bcezo: 102

Kpatkoe cogep:xanue yueOHO# TeMbl

AJdredpanyeckue BbipaskeHusi PanunonanbHble BeipaxeHus. Llenbie Boipaxenus. J{poOHbIe BbIpasKeHHUs.
PannonanbHas apoOb. OCHOBHOE CBOICTBO palMOHAIbHOM JpoOu. CrokeHue, BBIUMTAHUE, YMHOXKEHUE U
JiefieHHe  palMoOHANbHBIX JpobOell. BosBeneHuwe panuoHanpHOW JpoOM B cTemeHb. TOXKIECTBEHHbIE
npeoOpa3oBaHus palMOHAIBHBIX BhIpakeHHH. CTemneHb C LEelbIM MoKa3aTeneM MU e€ cBoiicTBa. KBanpaTHble
KOpHHU. ApudmMeTnueckuil KBaJpaTHBIH KOPEHb U €ro cBoiicTBa. ToXKaAeCTBEHHbIE TPE0OpPa30BaHUs BBIPAKEHUH,
coJlepkaliux KBaapaTHble KopHH. Kanpatueiii TpéxuneH. Kopenb kBajgpatHoro tpéxuiena. CBoilicTBa
KBaJIpaTHOro TpéxuieHa. Pa3noxxeHne KBapaTHOrO TpEXUJIECHA HA MHOKUTEH.

YpaBHenuss  PaBHocuibHble ypaBHeHHs. CBOMCTBA ypaBHEHHM ¢ OJHOM NepeMEHHON. YpaBHEHHE Kak
MaTeMaTh4yeckas MOJENb pealbHOM cuTyauuu. KBazpatHoe ypaBHeHue. Popmysia KOpPHEW KBaJpaTHOTO
ypaBHeHus. Teopema Buera. PanmonanbHsle ypaBHeHUs. PelieHne panvoOHaIbHBIX YPaBHEHHH, CBOJAIIUXCS K
JUHEMHBIM WM K KBaJpaTHbIM YpAaBHEHMsIM. PellleHne TEKCTOBBIX 3aJad C IIOMOIIBI PALMOHAIBHBIX
YPaBHEHUM.

YuciioBble MHOMKECTBA MHuoxectBO U ero sneMeHThl. CrocoObl 3aJaHuss MHOXeCTB. PaBHbIe
MHokecTBa. [lyctoe MHO)ecTBO. [lonmMHOkecTBO. Onepanuu HaJl MHOXKecTBaMH. WutrocTpaus COOTHOIIEHUI
MEXJy MHOKECTBAMU C IIOMOIIBIO Juarpamm Ouiepa. MHOXKeCTBa HaTypaJbHBIX, LENBIX, PalllOHAIbHBIX

1
uncen. PammoHansHOe YKo KaK ApoOs Buaa 7, rae M € Z.n SN, i xak GecKOHEUHAs epUOMYecKas JPO6k.
[TpencraBienue 06 nppalloOHAILHOM Yncie. MHOXKECTBO JeHCTBUTENbHBIX
yucen. [IpencraBnenue AeliCTBUTENHFHOIO YUCIa B BUAEC OECKOHEUHOW HEMEPUOAMYECKON NecATUYHOM Iapolu.
CpaBHenue elicTBUTENBHBIX gucell. CBs3b Mexxy MEOKecTBamu N, Z, Q, R.

DyHKIHMHU @yHKIMA y:ﬁ, oOpaTHasi IpOMOPLUOHATIBHOCTb, KBaIpaTUyHash (PyHKIUS, UX CBOWCTBA
U TpapuKu.

Auare0pa B ucTOpu4eckoM pa3sButuM  OTKpbITHE MpPpALMOHAIBHOCTH. M3 MCTOpHM BO3HUKHOBEHHS
bopmyn s perienus ypaBHeHui 3-it u 4-it creneneid. JI.D. Maruuukuii. @. Buer.. P. [lexapt. H. Tapranss. /1.
Kapnano. H. AGens.



Ne i/

Paznen

Ko.1- Bo yacoB

OcHOBHbBIE BH/bI 1eATEJIbHOCTH 00Y4YAKIHNXCS

[ToBTOpEeHHE Kypca anreopsl 7
KJjlacca

Pemats npumeps! U 3a1a4y U IPOBOAUTH JOKA3aTEIIBHBIE PACCYKACHMS, UCIIOb3Ys
U3BECTHBIE CBOMCTBA, TEOPEMBI, OOHAPY>KHUBasi BO3SMOYKHOCTH UX IPUMEHEHUS,
UCIIOJIb30BaTh IPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTHUECKON JeSITeIbHOCTH U
MOBCEHEBHOM KU3HU JUIsI OMIMCAHUS pPEalIbHBIX CUTYallui Ha S3bIKE aureOpsl, s
pelIeHUs] TPAKTUYECKUX 3a1a4 3a Kypc 7 Kiacca.

PaLII/IOHaJIbHBIe BBIPpAXKCHUA

44

Pacnio3zHaBaTh 11€i1bl€ paliiOHaIbHbIE BBIPAXKEHUSI, JPOOHbBIE palliOHAJIbHBIE BHIPAXKEHUS,
MPUBOAUTH IPUMEPHI TAKUX BbIpaKeHU. POPMYIUPOBATH: ONPEACICHUS:
palMOHAIBHOTO BBIPAYKEHUS, IOy CTUMBIX 3HaYEHHUH MEpEMEHHOM, TOXK/IECTBEHHO
PaBHBIX BBIPAXKEHUM, TOKAECTBA, PABHOCWIBHBIX YPABHEHU, palliOHAIBHOIO
YpaBHEHHUS, CTENIEHH C HYJIEBbIM [10KA3aTEJIEM, CTENIEHH C LIEIbIM OTPULATEIbHBIM
MoKa3aresieM, CTaHJIapTHOTO BUJA Yncia, 00paTHON MPOMOPIMOHATILHOCTH; CBOICTBA:
OCHOBHO€ CBOWMCTBO pallMOHAIILHON JPOOH, CBOMCTBA CTETNIEHU C IICJIBIM TTOKa3aTelIeM,
ypaBHEHUH, GYHKIIUHN y=1/X ; IpaBuIia: CIO0XKEHHS, BHIYUTAHUS, YMHOKECHHUS, JICIICHUS
npoOei, BO3BeeHHS Jpo0u B CTENICHB; YCIOBHE PaBEHCTBA Jpo0du Hy:r0. JloKa3bIBaTh
CBOWCTBA CTENEHH C IIeTIbIM MoKa3areneM. OnuckeIBaTh TpapuuecKuii MeTo| perieHus
YpaBHEHUH ¢ OJTHON nepeMeHHOM. [I[puMeHsATh OCHOBHOE CBOIMCTBO pallMOHAIBHON ApoOu
JUTSL COKpallleHus U ipeodpa3zoBanus apodeit. [IpuBoauts qpobu k HOBoMY (00IIEMY)
3HaMeHateno. HaxoauTe cyMMy, pa3HOCTb, IPOU3BEACHNUE U YaCTHOE JPOOEH.
BhInonHATE TOX1eCTBEHHBIE TPe0Opa30BaHuUs pPAallMOHAIBHBIX BBIpAXKEHUN. PemaTs
ypaBHEHUS ¢ TIEPEMEHHON B 3HaMeHaTtele apoou. [IpuMeHs T CBONCTBA CTETICHHU C
LeJIBIM [TOKa3aTeseM Ui IpeoOpa3oBaHus BbIpaXXKEHUN. 3anChIBaTh YHcia B
CTaHJapTHOM BuJe. BhIMONHATE NOCTpoeHUE U uTeHue rpaguka GyHKImu y=1/x

KBagpatubie KOpPHH.
JlelicTBUTENbHBIC YHCTIA

25

OnuceIBaTh: MOHSATHE MHOXKECTBA, DJIEMEHTAa MHOXKECTBA, CIIOCOOBI 3a/1aHUsI MHOKECTB;
MHO’KECTBO HaTypPAJIbHBIX YHCEI, MHOYKECTBO ILIEJIBIX YUCET, MHOKECTBO PALIMOHAIBHBIX
YHCEJ, MHOXKECTBO I€UCTBUTENBHBIX YHCEI U CBSI3U MEXAY STUMHU YUCIOBBIMU
MHOECTBAMU; CBSI3b MEKTy OCCKOHEUHBIMU JCCATUIHBIMH IPOOSMH B PalliOHATHHBIMH,
MPpALMOHATBHBIMU YKClIaMU. Pacro3HaBaTh paliMoHaIbHBIE U UPPALlMOHATIbHBIE YUCIIA.
[TpuBOANTE IPUMEPHI PAIIMOHATILHBIX YHUCET U UPPAIIMOHATBHBIX YHCEII. 3aMiChIBATh C
MOMOIIBIO (POPMYJT CBOMCTBA IEHCTBUM C NEHCTBUTENBHBIME YnciIaMu. OOpMyITUPOBATH:
omnpezeNieHus: KBaIpaTHOrO KOPHS U3 YUCIIa, apu(PMETUUECKOTO KBAAPaTHOTO KOPHS U3
YHCIIa, PABHBIX MHOKECTB, TIOJIMHOKECTBA, IEPECEUCHUSI MHOKECTB, 00hETMHECHUS
MHOKECTB; CBOHCTBA: QDYHKIMH Y = X° , apU()METHIECKOT0 KBAJAPATHOTO KOPHS,
byHKIIUN y=\/x Jloka3eIBaTh CBOMCTBA apu(PMETHIECKOTO KBAAPATHOTO KOpHS. CTPOUTH
rpaduky GyHKHit y = x? u y=Vx IIpHMEHSTb OHSTHE apH(pMETHIECKOrO KBaAPATHOTO
KOpHS JUIsl BBIYUCIICHUS 3HAYCHUH BBIPAXKCHUM. YIpolIaTh BelpaxkeHus. Pemars




ypaBHeHUs1. CpaBHUBATh 3HAUYCHUSI BBIpAXXKEHUH. BBITIOIHTH MpeoOpa3oBaHue
BLIpa)KeHI/Iﬁ C IIPUMCHCHHUEM BBIHCCCHUA MHOXUTCIIA U3- IO 3HAKa KOPHS, BHCCCHUC
MHOJKUTEJS 1O 3HaK KOPHS. BBIMOIHATH 0CBOOOXKIEHHE OT UPPALIIOHATIBLHOCTHU B
3HaMCHATCJIC I[pO6I/I, aHaJIM3 COOTHOIIICHUI MCXKAY YUCIOBBIMHU MHOXKCECTBAMU U UX
HJIEMEHTaMHU.

KBanparnble ypaBHEHUS

26

PacnioznaBaTh ¥ IPUBOAXUTE IPUMEPHI KBAIPATHBIX YPABHEHUM Pa3IMYHbIX BUOB
(TIOJTHBIX, HEMOJHBIX, TPUBEAEHHBIX ), KBaAPATHBIX TPEXWwIeHOB. ONHCHIBATh B 001IEM
BU/JIE PELICHHUE HENOJIHBIX KBAAPATHBIX ypaBHEHUN. DOpMyIMpOBaTh: ONPENCICHUS:
YPaBHEHHs [IEPBOM CTENEHH, KBaAPATHOTO YPABHEHHUS; KBAJIPATHOTO TPEXUIICHA,
JUCKpPUMMHAHTA KBAJIPaTHOTO YPAaBHEHHUsI U KBAPATHOI'O TPEXUIIEHA, KOPHS
KBaJpaTHOIro TpéXuieHa; OMKBapaTHOI'O YpaBHEHHUs; CBOMCTBA KBaIPaTHOTO TPEXUIICHA;
Teopemy Buera u oOpaTHyI0 eif TeopeMy. 3anuchIBaTh U TOKa3bIBaTh (POPMYITy KOpHEH
KBaJIpaTHOIO ypaBHeHus. MccnenoBars KOIMUECTBO KOPHEHN KBAPaTHOIO YPABHEHHUS B
3aBHCHMOCTH OT 3HaKa €ro AMCKpUMMHaHTa. Jloka3biBaTh TeopeMbl: Buera (nmpsmyto u
00paTHY10), O Pa3JI0KEHUN KBAJPATHOIO TPEXUWIEHA HA MHOXKUTENH, O CBOICTBE
KBaJIpaTHOI'O TPEXWIEHA C OTPULIATEIbHBIM JUCKPUMUHAHTOM. ONUCHIBATh HA IPUMEPaX
METO/J] 3aMEHBI IEPEMEHHOM JIs peleHus ypaBHEeHU. HaxoquTh KOpHU KBaJpaTHBIX
ypaBHEHUH pa3nnyHbIX BUAOB. [IpumensTs Teopemy Buera u oOparHyto eif Teopemy.
BBINOSHATE pa3iiokeHne KBaIpaTHOTrO TpEXUJIEHa Ha MHOKUTENU. HaxoauTs KopHU
YpaBHEHUM, KOTOPbIE CBOAATCA K KBaJApaTHBIM. COCTaBIIATh KBaJIpaTHbIE YPaBHEHUS U
YPaBHEHHs, CBOASAIIMECS K KBAaIPATHBIM, SBJIIOIINECT MAaTEMAaTUUECKUMHU MOJIETISIMU
peabHbIX CUTYaLHI

IToBTOpEeHME

n

cucreMaTu3anusa yqe6H0r0

marepuaa

Pemats MMPUMCEPHI 1 3aJ1a491 U IPOBOJUTE JOKA3aTCIIbHBIC PACCYXKIACHUS, UCIIOJIB3Ys
HN3BCCTHBIC CBOﬁCTBa, TCOPCMBI, O6H3py>KI/IBaH BO3MOXHOCTH X NIPUMCHCHUS;
HCIIOJIB30BaTh HpI/IO6peTéHHI)Ie 3HAaHUA U YMCHHA B Hp&KTH‘—IGCKOﬁ JACATCIIBHOCTH U
HOBCG)IHGBHOﬁ JKU3HU IJId OIMMCAaHUS PEAJIbHBIX chyaquI Ha A3bIKE a.nre6p},1, JJIA
PCHIICHUSA MPAKTUYCCKUX 3a4a4.




KanennapHo temaTnyeckoe nJaHNpPOBaHHe
YPOKOB ajreopnl B 8 kiacce — 102 yacos. (3 4 B HejgeJ110).

Jara
KonnuectBo Coneprkanue
No [gacoB (pa3naenbl, TEMbI)
I1aH baxT
ypoka
IToBTOpeHue Kypca ajaredpbl 7 Kiacca

1. 1 [ToBTOpEeHME U cucTeMaTU3anys 3HaHUM 110 TeMe «JIMHelHbIe ypaBHEHHUs C OAHOU 03.09

[IepEMEHHOIN '
2. 1 [ToBTOpeHme u cuctemaruzanus 3Hanuil no teme «IIlpumenenue hopmMyI COKpaIeHHOTO 05.09

YMHOKCHUS» '
3. 1 [ToBTOpenue u cucremarusanus 3HaHui 1o remMe «P@yHkmusa. Cucrtema ypaBHEHUH C ABYMS 07.09

HIEPEMEHHBIMI. '
4. 1 Jlnarnoctuyeckas KOHTpoJibHas paboTa 10.09

I'nasa |. PaunonanbHble Bbipa:xkenus. (44 yaca)
5. 1 Panmonansubie 1pobu 12.09
6. 1 Panmonansueie 1pobu 14.09
7. 1 OcHOBHOE CBOWMCTBO palliOHAIBHOM TIpoOH 17.09
8. 1 OcCHOBHOE CBOMCTBO pallMOHAIBLHOM 1podu 19.09
9. 1 OcCHOBHOE CBOMCTBO pallMOHAIBLHOM 1podu 21.09
10. 1 CrnosxeHue ¥ BBIYUTAHUE PAIIMOHAIBHBIX Jp0o0eii ¢ 0IMHAKOBBIMY 3HAMEHATEIISIMU 24.09
11. 1 CrnoxeHue ¥ BRIUMTAHUE PAIMOHAIBHBIX IPOOEH ¢ OAMHAKOBBIMU 3HAMEHATEIISIMHU 26.09
12. 1 CrnoxeHue ¥ BRIYMTAHUE PAIMOHAIBHBIX IPOOEH ¢ OAMHAKOBBIMU 3HAMEHATEIISIMHU 28.09
13. 1 CrnosxeHue ¥ BBIYUTAHUE PAIIMOHANBHBIX IPOOeH ¢ pa3HbIMU 3HAMEHATEISIMU 01.10
14. 1 CrnosxeHue ¥ BBIYUTAHUE PAIIMOHATBHBIX IPOOEH ¢ pa3HBIMU 3HAMEHATEISIMHU 03.10
15. 1 CrnoxeHue ¥ BRIYMTAHNE PAIMOHAIBHBIX IPO0OEH ¢ pa3HBIMU 3HAMEHATEISIMU 05.10
16. 1 CrnosxeHue ¥ BBIYUTAHUE PAIIMOHAIBHBIX IPOOEH ¢ pa3HbIMHU 3HAMEHATEIISIMU 08.10
17. 1 CrnoxeHure ¥ BBIYNTaHUE PALMOHAIBHBIX APO0EH ¢ pa3HBIMHM 3HaAMEHATEISIMU 10.10
18. Crno)xeHue ¥ BRIYMTAHUE PAIMOHAIBHBIX IPOOEH ¢ pa3HBIMUA 3HAMEHATEISIMU
1 12.10




19. 1 KontpoabsHnas padora Ne 1 no teme «PaumoHanbHbie Ipoon» 15.10
20. YMHOKEHUE U JIeJIeHHe pallMoOHAIbHBIX IpoOeil. Bo3BeneHnne pannoHaibHOM 1pobu B
1 CTENEHb 17.10
21. 1 YMHOKEHUE U IeJICHHE PAllHOHATBHBIX Ipo0eii. Bo3Benenne pannoHabHOM TIpoOu B 1910
CTEIEHb '
22. 1 YMHOKEHUE U IeJICHHE PAllHOHATBHBIX Ipo0eii. Bo3BeneHne pannoHabHOM Ipoou B 2210
CTEIEHb '
23. YMHOKEHUE U JIeJIeHHEe pallMOHANbHBIX Jpobeil. Bo3Benenue pannoHansHoi 1podu B
1 24.10
CTETIeHb
24. 1 ToxnecTBeHHBIE MPeoOpa3oBaHMUs PAIMOHAILHBIX BBIPAKCHHMA 26.10
25. 1 ToxnecTBeHHBIE MPeoOpa3oBaHMUs PAIMOHAILHBIX BBIPAKCHHMA 29.10
26. 1 ToxnaecTBeHHbIE TpeoOpa30BaHMs PAllMOHAIBHBIX BBIPAKECHHIMA 31.10
217. 1 ToxnaecTBeHHbIE TpeoOpa30BaHMs PAllMOHAIBHBIX BBIPAKECHHIMA 09.11
28. 1 ToxaecTBeHHBIE MPpeoOpa3oBaHUs PAMOHAILHBIX BBIPAKCHHMA 12.11
29. 1 ToxnaecTBeHHbIE TPeoOpPa30BaHUs PAIIMOHATBLHBIX BBIPAKEHUH. 14.11
30 1 ToxnecTBeHHbIE TPe0oOpPa30BaHUs PAMOHATBFHBIX BRIPAXKEHUN 16.11
31 1 KontpouabHnas pa6ora Ne 2 no teme: «ToxaecTBeHHbIe IPeoOpa3oBaHusA 19.11
PALMOHAJBHBIX BbIPAKEHUII»
32 1 PaBHOCUIIBbHBIE ypaBHEHMS. PanioHanbHble ypaBHEHUS 21.11
33 1 PaBHOCWITBHBIE YpaBHEHHS. PaniioHanbHBIE YpaBHEHUS 23.11
34 1 PaBHOCWITBHBIE YpaBHEHHS. PaniioHanbHBIE YpaBHEHUS 26.11
35 1 CreneHs C ETBIM OTPUIIATENILHBIM ITOKa3aTeIeM 28.11
36 1 CreneHsb ¢ 1eIbIM OTPUTIATETIHHBIM ITOKa3aTelIeM 30.11
37 CreneHp ¢ eIbIM OTPULIATETTFHBIM ITOKa3aTeNeM. 03.12
38 1 CTeneHb C MeJIbIM OTPUIIATEIbHBIM MOKa3aTelIeM 05.12
39 1 CBoiicTBa CTENEHH ¢ IeNIbIM MToKa3aTeIeM 07.12
40 1 CBo#iCTBa CTETICHH C IIEJIBIM MTOKa3aTeleM 10.12
41 1 CBOMCTBA CTEIIEHHU C LIEJIBIM IIOKA3aTeIEM 12.12
42 1 CBOMCTBA CTCIICHU C ICILIM ITI0Ka3aTelIeM 14.12




43

CBoiicTBa CTEIEHH C 1IEJBIM ITI0Ka3aTeIeM

1 17.12
44 1 OyHKIMS Y = K u e€ rpadux 19.12
X
4 1 OyHKIUS Y = E u eé rpadux 21.12
X
46 1 OyHKIUS Y = K u e€ rpadux 24.12
X
47 1 OyHKIUSA Y = K u e€ rpadux 26.12
X
48 1 KonTtpouabnas pa6ora Ne 3 no reme: «PaunoHajibHbIe ypaBHEeHHD 28.12
‘ I'naBa Il . KBaagpatHbie kopHu. JleiicTBUTebHBIE YHCIA. (25 YacoB)
49 ®ynxims Y = X2 u eé rpaduk
1 14.01
50 1 dynxims Y = X* u eé rpaduk 16.01
51 1 ®ynkmus Y = X2 u eé rpaduk 18.01
52 1 KBagpartHble kopHH. ApudMeTHuecKuil KBaJpaTHbI KOpEHb 22-26.01
53 1 KBanparnsle kopHu. Apudmernyeckuil KBaJpaTHbIN KOpEHb 22-26.01
94 1 KBanparnsle kopHu. Apudmernyeckuil KBaJpaTHbIN KOPEHb 22-26.01
55 MHOK€CTBO U €ro DJIEMEHTHI 29.01-
1
2.02
56 MHOXeCTBO U €T0 3JIEeMEHTHI 29.01-
1
2.02
57 1 [TogmuoxecTBO. Onepaniuu HaJl MHOKECTBAMHU 29.01-
2.02
58 1 [TogmuoO)ecTBO. Onepanuy HaJy MHOKECTBAMHU 5-9.02
59 1 Yucnossie 5.9.02
MHOXECTBa
60 1 Yucnossle 5.9.02
MHOXECTBa
61 CaoiicTBa apuPMETHISCKOTO KBAJAPATHOTO KOPHS 12-16.02
62 1 CgoiicTBa apuPMETHIECKOTO KBAJAPATHOTO KOPHS 12-16.02




63 1 CgoiicTBa apuPMETHIECKOTO KBAJAPATHOTO KOPHS 12-16.02
64 1 CpoiicTBa apu(PMETHIECKOTO KBAJAPATHOTO KOPHS 19-23.02
65 1 ToxaecTBeHHbIE MpeoOpa3oBaHMs BRIPAXKCHUM, COJIEPKAIINX KBaIPaTHBIE KOPHU 19-23.02
66 1 ToxaecTBeHHbIE MpeoOpa30BaHMs BRIPAKCHUIA, COJIEPKAIINX KBaIPATHBIE KOPHU 19-23.02
67 1 ToxxmecTBeHHBIEC TPeOOpPa30BaHUsI BRIPAKEHUH, COJIEPKAINX KBAJAPATHBIE KOPHHU 26.02-
2.03
68 1 ToxnecTBeHHbIE TPe0OPa30BaHUs BBIPAKEHHM, COEPKALINX KBAaAPATHBIE KOPHH 26.02-
2.03
69 1 ToxnecTBeHHBIE TPe0OPa30BaHNUs BBIPAKEHHH, COEPKAIIIX KBAIPAaTHBIE KOPHH 26.02-
2.03
70 1)) —Jx u e
1 YHKIUS Y Jx u eé rpaduk 5.9.03
71 1 Oynkus y = Jx u eé rpauk 5-9.03
72 1 OyHKIUA Y = \/; u eé rpadux 5-9.03
73
1 KountpouabHas padora Ne 4 o teme: «kKBagparubie kopuu. [lelicTBuTeIbHbIE unciaa» |12-16.03
I'masa III. KBagpaTHbie ypaBHeHus1. (26 4acoB)
74 KBanpatusle ypaBHeHUS. PelieHue HEMOMHBIX KBaAPATHBIX YPaBHEHHIA 12-16.03
75 KBanpatusle ypaBHeHUS. Penienne HEMOMHBIX KBAAPAaTHRIX YpaBHEHUN 12-16.03
76 KBanpaTHble ypaBHeHMS. PellieHre HEMOIHbBIX KBAIPATHBIX YPABHEHHI
1 pATHHE P PATHER YD 19-23.03
77 dopMyna KOpHEW KBaPATHOTO YPaBHEHUS 19-23.03
78 1 dopmyna KopHEel KBaIpaTHOrO YPaBHEHHUS 19-23.03
79 dopmyna KOpHEl KBapaTHOTO YPaBHEHUS 2-7.04
80 1 dopmyIia KOpHEH KBaIpaTHOTO ypaBHEHHS 2-7.04
81 1 Teopema Buera 2-7.04
82 1 Teopema Buera 0-13.04
83 1 Teopema Buera 0-13.04
84 1 Konmponsnas paboma Ne 5 no meme «Keaopammuwie ypasnenun» 9-13.04




85 1 KBanparusiii TpéxuieH 16-20.04
86 1 KBagparusiii TpéxuieH 16-20.04
87 1 KBagparusiii TpéxuneH 16-20.04
88 1 Pemenvie ypaBHEHHIA, CBOAAIIUXCS K KBAAPATHBIM YPaBHEHUSIM 23-27.04
89 1 Pemenue ypaBHEHH, CBOASIIUXCS K KBAJAPATHBIM YPAaBHEHUSAM 23-27.04
90 1 Pemenuie ypaBHeHH, CBOASIIUXCS K KBAJAPATHBIM YPaBHCHUSIM 23-27.04
91 1 Pemenue ypaBHeHUH, CBOAAIIUXCA K KBaJAPAaTHBIM YPaBHEHUSIM 30.04-
4.05
92 1 Pemenuie ypaBHeHUI, CBOAAIIUXCS K KBAAPATHBIM yPaBHEHUSIM 32.8;-
93 1 PanmonansHble ypaBHEHUS KaK MAaTEeMaTUYECKUE MOJIENIN PEaTbHBIX CUTYyaIlUuil 32.8;-
94 1 PanmoHanbHbie ypaBHEHHS KaK MATEMaTHYECKUE MOJICIH PEaIbHBIX CUTYAIHI 7-11.05
95 1 PanmonanbHbIe ypaBHEHHS KaK MAaTEeMAaTHICCKUE MOJICIIA PEATTbHBIX CHTYaIUi 7-11.05
96 1 PanmonasHbIC ypaBHEHHS KaK MAaTEeMAaTHICCKUE MOJICIIA PEATTbHBIX CHUTYaIUi 7-11.05
97 1 PanmonansHble ypaBHEHHS KaK MAaTEeMaTUYECKUE MOJIENIN PEaTbHBIX CUTYaIUui 14-18.05
98 1 PanmonansHble ypaBHEHUS KaK MAaTeMaTUYECKUE MOJIENIN PEaTbHBIX CUTYaIUui 14-18.05
99 1 Konmponvnaa paboma Ne 6 no meme «IIpuMeHeHHe KBaJApPaTHBIX YPABHECHHH» 14-18.05
IHoBTOpEeHUe M cucTeMaTu3anus yueOHoro marepuaJa. (3 4.)

100 1 YnpakHeHus A1 NOBTOPEHU Kypca § Kiacca 21-26.05

101 HroroBas koHTpobHasi padora Ne7 21-26.05

102 YnpakHeHus A1 HOBTOPEHUS Kypca § Kiacca 28-31.05
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IIpunoxenus kK nporpamme
Onucanue y4eO0HO-MeTOAMYECKOI0 U MATEPHUATBHO-TEXHUYECKOr0 o0ecneyeHusi 00pa3oBaTe/ibHOI0
npouecca

IleyaTHBIEC MOCOOMA:

denepanbHbIi rOCyJapCTBEHHBIN 00pa30BaTeIbHbIN CTAaHIAPT OOIIEro 00pa3OBaHMS.

[IpumepHBIe TporpaMMbl OCHOBHOTO 00111ero oOpa3oBanus. Matemaruka.-(CTaHn1apTsl BTOPOTO
nokosienus).-M: IIpocsemenue, 2010.

Obomaroriee MoBTOpeHUE B Kypce anredpbl ocHoBHOU 1mikoibl/ E.A.Cemenko/Kpacnogap:KyoI'Y, 2002
OcHOBBI cTaTUCTHKH U BepossTHOCTH/ E.A.BynumoBnda/Mocksa: [Ipoda, 2008

Maremaruka B pedycax, KpoccBopAax, YaHBOpaax, kpunrorpammax, 7 kinacc/C.C.XynagaBa/Mocksa:
IlIxonpHas npecca, 2003 («bubanoreka xxypHana «MaTemarrka B IIKOJIE» BbII.23)

[Tunuypun JI.®. 3a ctpanunamu yuebunuka anreopsl/ JI.®.ITunuypun. — M: IlpocBemenne, 1991.
®opMupOBaHUE BHIUMCIUTEIBHBIX HABBIKOB HA YpOKax MaTeMaTtuku 5-9 knaccel/H.H. XneBHiok/
M.:Unekca, 2011

[Muayrun JI.®. 3a crpannmamu yaeoHuKa anredbper. — M.: [Ipocsemenue, 2010.

[Tona JIx. Kak pemars 3agauy? — M.: IIpocBemenue, 1975

JIMHHA YU4eOHO-MEeTOANYECKHX KOMILIEKTOB aBTOPOB

AnreOpa — 8 kiacc: yd4eOHUK [T ydamuxcst 001eo0pa3zoBaTeNibHbIX yupexaeHuit/ A.I'. Mep3nsik,
B.B.ITonouckuii, M.C.SIkup. — M.: Benrtana — I'pad, 2018.

Anre0pa — 8 kmacc: TUIaKTUYECKUE MaTepHallbl: OcoOue ISl yJaluxcsi o01ieo0pa3oBaTeIbHbIX
yupexaenuit/ A.I'. Mepansk, B.b.ITononckwii, E.M.Pabunosuy, M.C.fxup. — M.: Benrana — I'pad, 2017.
Anre6pa — 8 knacc: meroauueckoe nocodue/ E.B.bynko, A.I'. Mep3ainsk, B.b.Ilononckuit, M.C. Skup. — M.:
Benrana — I'pad, 2018.

Texunueckue cpeacrea ooyuenus (cpeacrsa UKT)

HoyTtOyxk.
MynbTUMEAUINHBIA IPOEKTOP.
DVD — nucku .

Ne | OcHoBHO ®opma K3C (xoutponupyemsie | [Llnanupyemsie
3JIEMEHT NPOMEKYTOUYHOM | 3JIEMEHTBhI COAEPKAHUMA) | pe3yJabTaThl
coJepKaHUuA aTTecTalMu

1 | I[ToBTOpeHHme Bxonnoit - BBIPAYKEHUSI, TOXKJECTBA | YMETh HAXOJUTh
W3Y4YEHHOIO B 7 KOHTPOJIb -QpyHKIIMH 3Ha4YE€HHE YUCIIOBOTO
KJ1acce -CTENEeHb C HATYPAJIbHBIM | BBIPAXKECHHS

IoKa3areyieM Haxonnte kopHH
-popmyiel ypaBHEHUs
COKpAILEHHOT O Hcnonp3oBath
YMHOXEHHUS ypaBHEHUS JIst
-MHOT'OUJIEHBI penieHus 3anaqy
-CUCTEMBI JIMHEUHBIX Hcnonb3oBath
ypaBHEHUI YpaBHEHUS IS

pelieHus 3a1a4 u
3HaHUS B IPAKTUYECKON
NEATEIbHOCTH: YCTHO
IIPUKUABIBATE U
OLICHUBATh PE3YJIbTAT




«OcHOBHOE KontponbHas - OCHOBHOE CBOMCTBO Jloka3biBaTh
CBOMCTBO Apodu. | pabora Ne 1 Ipoou TOXK]IECTBA, BBHITIOIHSATH
Coxkpaiienue -COKpalleHue apodei TOKIECTBEHHbIE
IpoOeii. -CJIO)KEHUE ¥ BBIYMTAHHUE | MPeoOpa3oBaHUA
CrnoxeHue u Jpo0eit ¢ 0IMHAKOBBIMU | BBINONIHATE crioxkeHue
BBIUUTAHUE 3HaMEHATEeISIMU Y BBIYMTAHUE
apo0ei» - CIIOKEHHUE U BBIUUTAHUE | pallMOHAJIbHBIX IpoOei
npobeit ¢ pa3HbIMU C O/IMHAKOBBIMU H
3HaMEHaTesIMU pa3sHbIMU
3HAMEHATEISIMH.
Bbruucnare 3HaueHue
BBIPAKCHU,
COZIepKaLINX
CJI0)KEHHE U BBIUNTAHUE
palnMoHaIBHBIX JpOOEH.
«YMHOXEHHE U KontponbHas -yMHOX€eHHUE Apooeit Brimonsare
nenenue apoOeit. | padora Ne 2 -BO3BE/ICHUE Apo0OHU B YMHOKEHUE U JICIIEHNE
Boszsenenue CTEIEHb npo6eit. BeimoaHsATh
paloOHaIbHOU -JiefieHue qpooeit BO3BEJCHUE B CTEIICHb
IpoOu B CTEIIEHb» -npeodpa3zoBaHue Bbruucnare 3HaueHue
paloHaIbHBIX BBIpKECHUH,
BbIpQKEHU I coZiep KalIuX
-OIIpeIEJIeHNE CTENIEHU C | CTEIEHb.
LeJIbIM OTpULaTenbHbIM | IIpumMeHsTs cBoiicTBa
[IOKa3aTesieM CTEIEHHU C
-CBOICTBa CTENIEHU HaTypaJbHbIM
-CTaHJapTHBIN BUJT YKClia | TIOKa3aTesieM AJis
-cOOp U IpyNIMpOBKa BBIUUCIICHUS 3HAUCHUS
CTaTUCTHYECKHX JIAaHHBIX | BRIPAKCHUHN U
k npeoOpa3oBaHus
y= X . BBLIPAKEHHMH,
~QyHxums nee COJIEPIKAIINX CTEMEHH.
rpaguk [IpencraBnsaTe yncna B
CTaHIapTHOM BHJIE.
BrinosHsaTh
nocTpoeHue QyHKIUN
oOpaTHas
IIPONOPLUOHAIBHOCTb.
«KBanparusle KonTtpomnbHas -palMoHalIbHbIE YHCIIA Paznuuath
KOpHU. pabora Ne 3 -MppalOHAIbHBIEC YUCHIA | PAMOHAIBHBIC U
Apudmernueckuit -KBa/IpaTHbIE KOPHU uppalnroHaIbHbIe
KBaJpaTHBIN -apu(MeTHUECKHI yucina. Haxonuts
KOPEHB» KBaJpaTHBII KOPEHb KBaJ[paTHbIE KOPHU U

Jx

-Gynkums y=x*, y = ,
u e€ rpadux

-CBOMCTBA KBaIPAaTHBIX
KOpHEH

apupMeTHIECKHE
KBaJIpaTHbIE KOPHHU.
Yurate rpadux
dyHKIIN y=X2

y = \/; ,
IIpuMeHATH cBOMICTBA
KBaJPAaTHBIX KOPHEN




JUTSL BHITIOJTHEHUS
npeoOpa3oBaHui
BBIPAYKECHHU,
COJIepIKaIINX
KBaJIpaTHbIE KOPHHU.

5 | «IIpeobpazoBanue | KonrponbHas -BbIHECEHUE MHOXUTENA | BhImoaHsaTh
BBIPAKECHU, pabota Ne 4 3a 3HaK KOpHs BBIHECEHHE MHOKUTEIS
coJiepaKaIImX - BHECEHNE MHOKUTEIIS 3a 3HaK KOpH,
KBaJIpaTHbIE II0J1 3HAaK KOPHs BHECEHUE MHOXKHUTEIIS
KOPHI» -npeoOpa3zoBaHue I10J1 3HAaK KOpHS,

BBIPAXKCHU, npeoOpa3oBaHue

COZIepIKaILUX BBIPAKECHMUI,

KBaJIpaTHbIN KOPEHb COJepIKaINX
KBaJpaTHBIA KOPEHB.

6 | «KBagpatHble KoHnTponbHas -HEIIOJIHbIE KBaJpaTHble | Pemars HenoiHble

YpaBHEHUSD) pabora Ne 5 ypaBHEHUSA KBaJpaTHbIE
-opmyiia kopHeit ypaBHeHus. [IpumensTs
KBaJPaTHOTO YpaBHEHUS | (POPMYIIBI ISl PEILICHHS
-pelIeHne 3a1a4 ¢ KBaJIpaTHBIX
IIOMOIIBIO KBaJAPaTHBIX ypaBHeHui. Pemars
YPaBHEHUI 3aJ1a4M C IOMOIIBIO
-Teopema Buera KBaJPaTHBIX
YpPaBHEHUU.

7 | «dpobHo- KoHnTponbHas -aJITOPUTM PELIEHUS [IpyuMeHATh anropuT™
palnoHaIbHbIC pabota Ne 6 JIpOOHO-PAIMOHATIEHBIX JUTsl petieHust JpooHo-
YPaBHEHUS» YPaBHEHHI palOHAaIbHBIX

-penieHne 3aaad ¢ YPaBHEHU.
MOMOIIBIO APOOHO- Hcnonp3oBath
paroHaIbHBIX JIITOPUTM TIpU
YpaBHEHUI pEILIeHNN 3aau.

11 | Urorosas KoHnTponbHas -palroHaIbHbIE 1POOH
KOHTPOJIbHAS pabota Ne 7 -CTEIEHb C IEIbIM
pabota IIOKa3aTesneM

-KBaJIpaTHbIE KOPHU
-KBaJIpaTHBIC YPaBHEHUs
-HEpaBEHCTBA
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KoHTpoAbHbIE patoThl

KoHTponbHaa pabota N2 1

OCHOBHOE CBOWCTBO pauHOHaNbHOW ApoOU.
CnoxeHue W BblYuMTaHUE palMHoHaNbHbIX Apo6en

BapvaHt 1
Ilpn kaxix 3aHAYEHHUIX IEPEMEHHONH MMEET CMBIC] BhIPAXKEHHE 3 ?
Coxkparure apobh: o
B 14xy — 21 2 _« 2 _ :
1) lﬂm4n4: 9) Xy Ey: 3) m *'J: 4) i 12a + '%ﬁ_
156m™n Txy 2m+ 6 %6 _ a’
BrIno/gHWTE BEINMHTAHHE:
1) y-8 3-4y, ) _ b .
‘.Zy yr b+1 b -1°
15151 15x2
— = : 4) 3x - .
2} a a° +8a ) by + 2
¥YnpocTuTe BEIpaKeHHE:
a9 _ax3 18 . o 4b* +8p 20’
%a+'f! 3a-9 a®-9° b -8 b +2b+4°
HasectHO, uTO _bah = 4. HafiguTe 3HaueHHe BRIPAUKEHH:
1) %; 9) 4+ "ifi
2 9
IlocTpoiite rpacl:lmc thyHKIHMH Y = Ax P 3x _ j; " ; .
BapvaHT 2
Ilpnu kakMX 3HAUEHHAX IEPEMEHHOI HMEET CMEIC BEIPAKEHHE 2 7 ?
CGKpa;j"riTe Apobb: i ? x—
1) 14aqbr , 9) 121:1;—?!17; 3) y —4; 1) IjlF,n—:m- _
Sha b 3xy 3y +6 x° + 8x + 16
BrinogIHWTE BEIMHTAHHE:
r—5% T-—x a’ a
1 —‘ - ; 3 - =
) x? x3 ) a—-25 a->5
12 20x-
-== 4 - Bx.
2 T a’ + f!na t ) 4x -7 5
¥npocTuTe BEIpaKeHHE:
a+12 a+4 19 8a® + 36a 4a?
l} - + 3 4 '2) q = [ .
4+ 16 4d4a-16 g -16 at + 29 a- —%a+9

X+ 2y u
HasectHo, ywro ——= = 5. Halignre 3HaueHHe BRIpAKEHHS:
i

)4, g3y
. / x? — 25
[TocTpoiite rpadmk dyHEHH i = ‘

_Exi+ﬁx
-5 X '




KoHTponbHana pabora N2 2

YMHOMEHWEe U ileneHHe pauHoHanbHbIX Apo6eHn.
ToxaecTBeHHble Npeobpa30oBaHUA pauHOHaNbHbIX BblpaXeHHWH

BapuaHt 1
BrinmomHuTE 1EMCTBHI;
a’b 16c 3) ba —6b  4c
12¢  ab®’ 2 a? — h?’
28a o0 br—10 x* -4
2) c® (davc); 1) 2x +3 dx+6°
¥YnpocruTe BhIpaxkeHHe:
1) 5 b+6 90 9y (a=8 _a+8) 16a
hb-3 2b-6 b2 +6b’ a+8 a-8) 64—a?’
,I[mcaxmm—rnmem"no( 5 m - r}.;:'_HL]: 3?+E = 4 ;
m- —16m+64 m -64) m-64 m-8

9 " . 3
HasectHo, uro x? + — = 55. Haiiamre 3HaueHHe BRIpaAKEeHH X — —.
x- x

BapuvaHTt 2

BrinmomHuTe qeficTBH:

26x%p o Tx+Ty  6a®
l) q ) ) ; 3} 4 ) 7 Q1

y 15x a XT -y

30m? 1059 . 4a° -1 6a+ 3
2) . 1 (6m™n=); 4) 412 a_3
¥npocruTe BhIpakeHHe:
1) 8¢ _a+2 96 9) a+7 a-7), _l4a

a-4 2a-8 a°+2%2 a-7 a+7) 49_g°

2x+ 5 x+3],x2—ﬂ_x—2

JoKaEHTE TOEIECTBO - : = :
(IE+4I+4 2e2y) x4y x+2

2

25 u 5]
HasecTHo, uTo X~ + —5 = 54. HalignTe 3naueHne BRIpaKEeHHA X + .
2



KoutponbHana paborta N2 3

PauMoHanbHble ypaBHeHHA. CTeneHb ¢ Uensim oTpuuaTenbHbIM

k ..
noKasartenem. QyHKUHA ¥ = ¥ U eé rpadpuk

BapuaHt 1

Pemnre ypapHeHHE:
hbx-2 x-18 X 4
1 - =0 -
) r—-3% x-3 0 2) x+2 x?s9x
3anMiunTe B CTAHIAPTHOM BH/E THCIO!:
1) 324 000; 2y 0,0042,
IIpeacTaesTe B BHAE CTENEHH € OCHOBAHHEM ¢ BRIPpAKEHHE!
Da®-a%  2at:a’  3)(a®)-a’
YnpocTtuTe BIpaxKeHHE 0,3m'2n10. 1,9m n'b,
Haiigure aHaueHHe BRIPAXKEHHA:

-1
_ 4 115 .11-9
1)43+(§] ; EJHT.

-3
IIpeobpaayiiTe BEIpa:kKEeHHE (%a“‘h‘“] (=7a’h'"y? Tak, uTobE1 OHO HE

CONEPHATO CTENEHEH ¢ OTPHIATENBHBIMH IOKA3ATE ISIMH.
Brranucaure:

4 998
1) (125-575)*. (2577, gy (Z16F 8277

64—
Pemnre rpaduuecku ypapHeHHe % =Xx - b.

INopsgok uncna a paseH —4, a nopsgok ukuciaa b pasen 5. Kaxkum momer
OBITE NOPAJOK 3HAUECHHA BhIPAKEHHA:

1) ab; 2) 10a + b?
BapuaHt 2
Pemure ypasHeHHE:
br -7 x+8 x A6
l —_— = T — =
) ¥r—2 x-2 0 2)x+5 x° + 6x 0

3anunIMTe B CTAHAAPTHOM BHAE MHCIO:

1) 275 000; 23 0,0028.

IlpencraBbTe B BUAE CTENEHH € OCHOBaHHEM [} BRIpaKeHHNE:
1) b5 b4 2) b2 b 3) (b5 2. b8,

Ynpocrure suipaxenne 0,467 - 1,6a2hH",

Haiigure aHaueHHe BRIPAXKEHHA:

-1

. 18 138 .187
D32+ =21 Ll S
) +( 5 ] 2 5

3

. 2

Ipeotpaayiite Beipaxenue | ——a b2 | . (3a*h’)?® tak, urobul oHO He co-
3

JIEPIKANO CTENEHEeI € OTPHIATENEHLIMH MOKA3ATEIIMH.

Breruucaure:

B 1007 - 10 0005
1) (343 . 755 . (40 9) = L

1000712

Pemnre rpaduuecku ypapHeHHe 8 x- 6.
x

Iopanok yncna m paBeH —2, a nopanok yucaa 1 paseH 3. Kakum momer
OBITE NOPSAJOK 3HAYCHHA BhIPAMKEHHS:
1) mmn; 2ym+0,1n?



KoHTponbHasa paboTta N? 4

KeaapaTHble KOPHH

Bapuant 1

Haligure nepeceuenne u obwequaenne muoxkects A u B, rie A — muome-
cTBO gemureneii unciaa 20, B — mMHokecTBO geaureneil unciaa 64.
Hafinure 3gaueHHE BEIPAMXKEHI

1) 0.8¢400+%V@; 3) /36 . 2%,
2) J0.36- 16; 4) 27 -3 - V28

28
Pemmnre YPaBHEHHED \E
Da?=3%  9a2=-9 3 Jr=25 4 Jr--1.

YHPDCTHTE BhIPpAMKCHHE!

1) 52 — 448 + 3./32; 3) (W7 - 3)%
2) (V15 - 12)43; 1) (5 + 22) (5 - 242)

CpasruTe uncaa:

1) 35 u542; 9 4\/% M % 150.

CoxkpaTture gpods:

2=, o 5+ 25 g _a-1
\E + 5 ) \"':} ’ a—2va +1 '

OCBGﬁDﬂHTECB OT HPpPalHOHATBHOCTH B 3HAMEHATENC ,CIPOE;H!

10 18
1y 0. 9y 18
)SJE )J13+2

BuIHecHTE MHOKUTENE H3-TIOL 2HAKA KOPHS:

1) 3a2, ecrm a <0; 3) J—aT;

2) W; 4) \I{W.EEJ‘IHH}D.
YnpocTuTe BRIpasKeHHE J{l% - 4'5)2 + J(l - JE}E .

BapuaHT 2

Haiigure nepeceuenue u oobeansHenne muoxects A u B, rie A — muoxe-
CcTBO Jenureneil uncna 54, B — MuHoxecTrO genurened uncna 63,
Haiigure 3HaueHNe BLIPasKeHM:

1) 0.5/8100 - 1\64;  3) J5°-2%;
9) /0,49 95; 1) VI8 .42 - V27

27
Pemmnre ypasueHne: "ﬁ
1) aZ=11; 2) a?=—49; 3) Jx =81 4) Jx = -1.
¥YnpocrHTe BRIpAUKEHHE!

1) 243 + 512 - 3,27; 3) (V5 - 2);
2) (/32 - 8)2; 1) (6 + 43) (/6 - 4./3).

CpaeBHHTE YHCTA:
1) 3J7 u 446; 2) 5\’{% H %u‘ldlﬂ.

Coxpature Apobh:

1) £=386 2)?+3J?: 3) b-4
Je -6 J7 bh+aJb+4
DCBDﬁCI,[LI’{'TCCh oT I’{]JPE[L[HOHHJIBHDCTH B 3HAMEHATEIE ,I[]:IDEH:

12 18
l}?\@, 2}ﬁ+1'

BrimecuTe MHOKHTEIL H3TION 3HAKA KOPHA:

1) 1,||"I"y'2 cecan i = 0; 3) N=b";
2) /32a®; 4) J-x"y? | ecom x> 0.

YopocrHTe BRIpakeHHE ‘j{ﬁ - .,fﬁ}? + J{_‘; - ,J'E}E .
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HeagpartHbie ypaBHeHMA. Teopema BueTta

BapuaHtr 1
Pemrnre yparHeHne:
1) 5x* - 10=0; )i+ 6 —7=0; Blarr—3x+1=0;
2) 3x” +4x=0; 4)3x°+ Txr+2=0; 6) " —xr+3=0.

CocTapbTe NPHBEAEHHOE KBAIPATHOE YPABHEHHE, CYMMAa KOPHE KOTOpOro
pasHa uHcay 6, a nponasengeHne — oy 4.

OnHa H3 CTOPOH NPAMOYTOAEHHKA Ha 7 cM Goaeme apyroi. Hafinure cropo-
HBI [IPAMOYTOJIBLHHEKA, €C/H €70 IIOMags pasHa 44 cm”.

Yncno —6 sepaserca kopHem ypasuenus 217 + by — 6 = 0. Hafiaure sTopoii
KOPEHE YPAaBHEHHS H 3HadeHue D.

[Ipu kakom snauennn d ypasaenue 217 + 4v + @ = () uMeeT eMHCTBEHHBIIH
KOPEHE?

HapecTHo, uTo X' M X, — KOPHH ypaBHEHHNS x?— 14x + 5= 0. He pemas ypas-

) 9
HEHHH, HAHAHTE 3HAYEHHE BLIDAAKCHHA II_ + Ig .

BapuaHTt 2
PE:II.IHTE }’pH.BHcH}IE:
1) 32— 15=0; 32+ Br—-9=0; 5)a?—6xr—3=0;
2) 4% — Tx=0; 4) 1247 — 50— 2=10; 6) 2" —3x+11=0.

CocTaBbTe NPHBEAEHHOE KBAIPATHOE YPABHEHHE, CYMMa KOPHEH KOTOPOro
PaBHA YHCIY 7, 4 IPOH3BELEeHHE — THCTy —8.

OnHa B3 CTOPOH NPAMOYTOJEHHEA HAa D M MeHee gpyroil. Hafiaure cro-
POHBI IPAMOYTOILHHKA, €CJIH €r0 IUIOmAAL paBHa 84 cm”.

Yucno —2 spasercsa kopHeM ypaBHeHus 317 — 4x + @ = (. Hafiaure sTopoii
KOPEHBL YPABHEHHA H 3HAYEHHE .

[Ipu kakoM 3HaueHuH ¢ ypasHeHue 51° + 40x + d = () MMeeT eIMHCTBEHHBII
KOPEHE?

HagecTHO, 4TO X} M X, — KOPHH Y paBHECHHHA x?—8x+ 11=0. He pemas ypas-
HEHMsI, HAiJINTE 3HAYEHNE BLIDUKEHUS Yo + X .
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KeagpaTHbiid TpéxuyneH. PelweHne ypaBHEHHH,
CBOARAWMXCA K KBaapaTHbIM ypaBHEHUAM.
PeweHWe 3agay ¢ NOMOLWbIO palMoOHanbHbIX ypaBHEHUH

BapuaHT 1
1. PaanoxuTe HA MHOMHTEIN KBAAPATHRIH TPEXWIEH:
1) 2% — by — 24; 2) 322 — 10x — 8.
2. PemmnTe ypasHeHME!
2 -
- . L Q8 ¥ -2x _ 35
At —3r-—-4=0; 2) P -
2, 7q -
3. Coxpature apobn M;—M.
a- -9
B 4 1

Pemrnre vpapHeHHE = - = ;
YP ¥ _4r+4 x?T-4 x+2

Jlogka npomuta 16 kM no TeueHH©o pek ¥ 18 kM NpoTHB TedeHus, 3aTpa-
THB Ha NYTh NPOTHB TeueHHs Ha 1 u Gobllle, Y€M HA MYTh [0 TEUEHHIO.
Hajiagure cobcTBEHHYIO CKOPOCTE JI0JKH, €CJIH CKOPOCTh TEUEHHS PEKH CO-
cTaBasieT 1 EmM/ u.

IlocTpoiite rpaduk dyHrnH I =

¥? _8%x+2
x—2 '
Bal}lHHHT 2

PaanoxuTe Ha MHOKHTEIH KBAIPATHEIH TPEXWIEH:
1) 22 + 3 — 40; 2) 6a° +x — 12,
PemnTe ypasHeHHE:

2
)t-1512—16=0; 2y X*12_ 7x

¥x-3 x-3°
5a® + 3a - 2
Coxparture apobn 5 :
a -1
4 10 _ 1
2] = -
¥ -10x+25 x°-25 x+5
Moropnas noaka npouula 48 kM no TeueHHo peku 1 70 KM NIpOTHB Teue-
HHS, 3ATPATHB Ha IYTh [0 TEYCHHIO Ha | 4 MeHbIIe, YeM Ha Iy Th IPOTHB Te-
uennsa. Haliiure cofcTBEHHYIO CKOPOCTE MTOJAKH, €CIH CKOPOCTL TEUEHHS
PEKH COCTARMAET 2 KM /1.

Pemmnre ypaBHeHHe

x¥2 - 3x— 4
xr+1 )

IlocTpoiite rpaduk dyHrnH I =
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0606WeHHe H cUCTEMAaTH3aUWA 3HAHWKA y4alWMXcA
BapuaHT 1

El_‘rﬁym

14.‘1’4;;24 b

IlpeacraBnTe B BUAe cTenenH Buipamenue (a°)° : a 15,

YnpocTuTe BEIpaKeHHE J16a - J6da + J100a.

CokpatHTe Apodb

ITpn kakix aHaUEeHHAX NNepPpEeEMEHHOH HMEET CMBICT BRIPAKEHHE Qx;l?
2x= —bHx + 2
JloKaEHTE TOAIECTBO 3 _ 8a® — 18a ( 2a __ 3 ] _ 1
2a-3 4a”+9 \4a°-12a+9 4a° -9 '

TpakTopucT qomkeH GLLI 33 ONpeJe€HHOE BPeMs BCIAXATE MOJE IUIOA-
gbio 180 ra. OnHako exegHeBHO OH BCOAXHMBAT Ha 2 ra GoJblne, demM ILTAHH-
POBaI, H 3aKOHYMA paboTy Ha IeHb paHBIIE CPOKAd. 3a CKOJMBKO JHEH TPak-
TOPHCT BCITAXAT MOJe?
JlokamuTe, UTO MIPH T0HOM 3HAYEHHH ) YpaBHeHHe Y=+ Py + p— 1 = 0 ume-
€T XOTH 6Bl OJHH KOPEHE. )

X ,ecamXx =1,

IlocTpoiite rpadmk byHEIHN If = 1
—,ecmu X > 1.
X

0 b" BapuaHTt 2
12a™ 0"

Coxkparture 1pobb 655

[lpeacraBrTe B BHAE CTENEHH BEIPAKEHHE (a4 a®,

YnpocTure BRIpaxeHHe J36a — J8la + \Ilr 121a.

" x+ 2
HPH KAKHX 3HAYECHH TX HEPEMGHHGI{ HMEET CMEICJTT BHPEL}EEHI{E'

x? +3x -4
2a 4a ]_a+l_a2—9u_a
a+3% a®+6a+9) a®-9 a+3
BmecTo aBTOMOGHIA ONpefel€éHHOH IPY3ONOSBEMHOCTH I8 MNEPEBO3KH
45 T rpy3a B3sIH APYToH aBTOMOOIIE, IPY30NOABEMHOCTE KOTOpPOro Ha 2 1
MeHBIIE, ueM Yy neproro. Ha-aa storo nna nepeposkn rpyaa noHagobmIoch
Ha 6 peficop Doaslne, yeM IwIaHHpoBalock. HalauTe rpy3onofbEMHOCTE
ARTOMOOIIA, NEPEBEINIETO IPY3.
JlokaxuTe, uTo Npu M060M 3HaAUEHHHN P ypaBHeHHEe X~ + PX + P— 3 =0 ume-
€T IBa KOPHIL.

ﬂDKH}KHTE TOEIECTRO (

2 ecmmx €92,

ITocTpoiite rpapuk yHKIME Y =4 g
L ey > 2.



