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|. TlosicHuTeNbHasi 3alIUCKA

Anre0pa SIBISICTCSI OAHUM U3 OTIOPHBIX KYPCOB OCHOBHOM IITKOJIBI: OHA 00ECTICUNBACT H3YYCHUE APYTHX
AUCHUIUINH, KaK €CTCCTBCHHOHAYYHOI'O, TaK U TYMAHUTAPHOI'O0 IHUKIIOB, e€ ocBoeHUE HeO6XOI[I/IMO JJIA
NpOJOIDKEHUsT 00pa30oBaHUS W B TIOBCEJAHEBHOW KM3HHM. Pa3zButhe Yy 0OydYarommxcsi Hay4dHbIX
NPEJCTABICHUNA O TPOMCXOXICHHM W CYIIHOCTH ajireOpandecKkux aOCTpaKIMid, CIIOCo0e OTPaKCHHS
MaTeMaTHYECKOW HAayKOW SBJICHWH M MPOIECCOB B TPUPOAEC W OOIIECTBE, POJM MATEMaTHYECKOTO
MOJICIIMPOBAaHUsI B HAy4YHOM IIO3HAHMM M B TIPAKTUKE CIOCOOCTBYET (HOPMHPOBAHUIO HAYYHOTO
MHUPOBO33PECHUSI M KAueCTB MBINUICHUS, HEOOXOJUMBIX Ui aJalTallid B COBPEMEHHOM IU(POBOM
obmiectBe. M3ydeHne anreOpbl €CTECTBEHHBIM 0O0pa3oM oOecredyrBaeT pa3BUTHE YMEHHS HAOJIOAATh,
CpaBHUBATh, HAXOJUTh  3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH  MBIIUICHHS, CIIOCOOHOCTH
apryMEHTHPOBaHHO OOOCHOBBIBATH CBOM JCWCTBUS M BBIBOJBI, (hopMynupoBaTh yrBepkaeHHs. OcBoeHHE
Kypca anreOpbl 00ecnedrMBacT pa3BUTHE JIOTMYECKOTO MBINUICHHUS] OOYYaONIMXCS: OHH HCIOJB3YIOT
JCNYKTUBHBIE W WHIYKTUBHBIC PACCYKICHUS, OOOOIICHHE W KOHKPETHU3AIHI0, a0CTparupoBaHUE H
ananoruro. OOydeHHe anreOpe TNpeAroyiaraeT 3HAYUTEIBHBIA OO0BEM CaMOCTOSTEIBLHOU IESTEIHbHOCTH
00y4aroIuXxcs, MO3TOMY CaMOCTOSATEIILHOE PEIICHUE 3a1a4 €CTECTBEHHBIM 00pa30M SIBIISICTCS pealin3aliucii
JESITeTbHOCTHOTO MPHHIIUIIA O0YYCHUSI.

1. OO0mast xapakTepuCTHKA y4e0HOI 0 mpeaMeTa

B cTpykType nporpammsel yueOHOro Kypca «Aiaredpa» OCHOBHOM IIKOJIbI OCHOBHOE MECTO 3aHUMAIOT
COJIEpKATEIbHO-METOJUUECKUEe JIMHUU: «Uucaa M BBIYMCICHUA»; «AJreOpandeckue BbIPAXKEHUSNY;
«YpaBHEHUSI M HEpaBeHCTBa»;, «DyHkumm». Kaxnas U3 3TUX COAEPKATEIBbHO-METOIWYECKHMX JIMHUI
pa3BUBaeTCAd Ha MNPOTSDKEHUM TPEX JIET H3YYEHHUs Kypca, €CTECTBEHHBIM OO0pa3oM MEepersieTasch U
B3aMMOJICHCTBYS C APYTUMH €ro JMHUAMH. B X0/1e n3ydeHus Kypca 00y4JaromuMcs IPUXOIUTCS JTOTHYECKH
paccyxaaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN sI3bIK. B CBSI3M € 3TUM 1L1€71€c000pa3HO BKIIOUUTH B
IIPOrpaMMy HEKOTOPBIE OCHOBBI JIOTMKH, IPOHU3BIBAIOLIME BCE OCHOBHBIC PA3ZEIBl MAaTEMaTUYECKOIO
00pa3oBaHMsl U CHOCOOCTBYIOIIME OBJIAJCHUIO O0YYarOIMMUCS OCHOB YHHUBEPCAIbHOTO MaTeMaTHYeCKOTro
s3bIka. Takum 00pa3oM, MOXKHO YTBEpPXKIaTh, YTO COACPIKATEILHOW U CTPYKTYPHOH OCOOEHHOCTBIO Kypca
«Anrebpay SBISIETCS €ro NUHTErPUPOBAHHBINA XapakTep.

Copepxanuve nuHUM «Yucrna M BBIYMCIEHUS» CIY)KUT OCHOBOM JUIsl JajbHEHIIEro H3y4eHUs
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y 00YJarOIUXCs JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHHUIO YMEHUS
M0JIb30BAThCA QJITOPUTMAMM, a TaKXke MPUOOPETEHUI0 NPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX JUIs
IIOBCEJHEBHOU XU3HU. Pa3sBuTHE INOHATHA O YHUCJIE B OCHOBHOM WIKOJIE CBSA3aHO C PAlMOHAIBHBIMU U
UppalMOHATILHBIMUA YHCIaMH, (OPMHpPOBAHMEM IMPEACTABIECHUN O JEUCTBUTEIBHOM 4HCIE. 3aBeplLICHHE
OCBOEHHUS YHMCIIOBOM JJMHUM OTHECEHO K cpe/lHeMY 00I1eMy 00pa30BaHUIo.

Copepxanue IBYX anreOpanyeckux JUHUN — «AnreOpanueckue BBIpaKEHUS» U «YpaBHEHUS U
HEpPaBEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO y 0OYUAIOLIMXCS MAaTEMaTHYECKOTO armapara, He00X0JMMOro
JUISL PEILICHUS 33/1a4 MaTEMAaTHKH, CMEXHBIX IPEIMETOB U NPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. B 0CHOBHOM
IKOJIe y4eOHbIM MaTepuall TPYHNIHUPYETCs BOKPYT pallMOHAIBHBIX BBIpaKEHUH. Anredpa IE€MOHCTPUpPYET
3HAQYEHHE MAaTEMAaTHKU KakK s3bIKa JUIS MOCTPOCHMS MATEMAaTHYECKHUX MOJENEH, ONMUCAaHUs IPOLECCOB U
ABJICHUHA peasbHOrO MHpa. B 3amaum oOyueHus anrebpe BXOAAT Takke JalibHEHIee pa3BUTHE
QITOPUTMHUYECKOTO MBIIUICHHUS, HEOOXOJUMOTro, B HYAaCTHOCTH, JJIS OCBOEHHS Kypca HH(OpMAaTUKH, U
OBJIaJICHUE HaBbIKaMM JIeyKTHBHBIX paccyxaeHuil. IIpeoOpazoBaHne CHUMBOJIBHBIX ()OPM BHOCHT CBOMi
crenu(puUecKuil BKJIaJ B pa3BUTHE BOOOPaKEHUsI, CHOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

Conepxanue QyHKIIMOHATBHO-TpapUUECKON JTMHUN HAlleJICHO Ha MOJyYeHHE MIKOJIbHUKAMU 3HAaHUH O
GYHKIUAX Kak BaKHEHIIed MaTeMaTHYeCKOW MOJENH JJis OMHCAHMUS U HCCIeOBAaHUS Pa3HOOOpa3HBIX
MPOIIECCOB M SBJICHUH B mpupone U obmiecTtBe. V3ydyeHue 3TOoro mMarepuana CHoCOOCTBYET Pa3BUTHIO Y
oOyyaroluxcsi yYMEHHUS HCIOJIb30BaTh pA3JIMYHbIE BbIPA3UTEIbHBIE CPEICTBA S3bIKA MaTEeMaTUKU —
CIIOBECHbIE, CHMBOJIMYECKHE, TIpaduueckue, BHOCHUT BKJIaJ B (OpPMUPOBAHHE MPEICTABICHUA O POJIH
MaTE€MaTHKHU B Pa3BUTHH LIMBUIN3ALNN U KYJIbTYpPHI.

CornacHo yueOHOMY miaHy B 7—9 kjaccax u3ydaercsi yueOHbI Kypc «Anredpay, KOTOPbI BKIIOYAET
CIIEAYIOIIME OCHOBHBIE pa3fieibl coaep)kaHus: «Hucia ¥ BBIUUCIEHUSN», «ANreOpandeckue BBIPAKECHUS,
«YpaBHEHUS U HEPABEHCTBA», «DyHKLIIUNY.

I11. MecTo yueOHOT0 mpeMeTa B y4eOHOM IJIaHe



Ha nnauBunyanpHOe n3ydeHue yuebHoro kypca «Anredpa» orsogurcs 10,2 vaca: B 7 xmacce — 3,4
gaca (0,1 gaca B Henento), B 8 kiacce — 3,4 vaca (0,1 gaca B Hemeno), B 9 kiacce — 3,4 gaca (0,1 gaca B
HEJIETTIO).

IV. Conepxanue yueOHOr0 npeamera
Conep:xanue o0yueHnusi B 7 Kiaacce

Yucna v BbIYMCICHUSA

JIpo6u 0OBIKHOBEHHBIC M ICCSTHYHBIC, ITIEPEX0/] OT 0JHON (PopMBbI 3amucu apodeit k apyroi. [lonsTue
palMoOHAIBFHOTO YHCIA, 3allUCh, CPaBHEHHUE, YIOPSIOYMBAHHE PALMOHAIBHBIX YHcel. Apudmernueckue
JEHCTBYS C pallMOHAIbHBIMU YncIaMu. Pemenne 3ana4y u3 peaabHONU IPAKTUKY.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeJeM: OINpe/AeTieHHe, NMpeoOpa3oBaHHE BHIPAKEHUH HAa OCHOBE
OIpeJIeJIeHus], 3aluch OosbIIMX uKced. IIpoueHTsl, 3amuch MPOLEHTOB B BHJE ApoOUM U IpoOH B BUIE
IIPOLIEHTOB. TpY OCHOBHBIE 33/1a4 Ha IIPOLIEHTHI, PELLIEHUE 3a7a4 U3 PEAIbHOU MTPaKTUKU.

IIpuMeHeHNnEe MPU3HAKOB AEIUMOCTH, Pa3JIOKEHNE HA MHOXKUTEIN HATYPAJIbHBIX YHACEIN.

PeanbHbIe 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHasi MPOIOPLUOHATIBHOCTH.

AsredOpanyeckue BbIpasKeHUsI

[lepemeHHbIe, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C NIEpEMEHHOM. [lonmycTrMble 3HaUEHUs TEPEMEHHBIX.
IIpencraBnenne 3aBUCUMOCTH MEXJYy BeIMYMHAMU B BuJe (opmyibl. Beruucnenus mo dopmynam.
[TpeoOpa3oBanne OYKBEHHBIX BBIPRKEHUH, TOXJIECTBEHHO PaBHBIC BBIPAKECHHS, MpaBHiIa IpeoOpa3oBaHUs
CYMM M IIPOU3BEJICHUH, IpaBHiIa PACKPHITUS CKOOOK M NMPHUBEIEHHS TOJ0O0OHBIX ClaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEJIEM.

Opnowiensl 1 MHOroueHbl. CTeneHs MHOrowieHa. Cl10KeHNe, BBIUUTAaHUE, YMHOKEHUE
MHOT04JIeHOB. POpMyJIbl COKPAIIEHHOTO YMHOKEHUS: KBaipaT CyMMbI U KBaJapat pasHoctu. @opmyna
pa3HOCTH KBaApaToB. Pa3nojkeHue MHOIOWIEHOB HA MHOXKHTEIU.

YpaBHeHus U HEpaBeHCTBA

VYpaBHeHHe, KOPEHb YpaBHEHUsI, IPaBUia IpeoOpa30oBaHusl ypaBHEHUS, pABHOCWIBHOCTh YPABHEHUH.

JIuneliHOE ypaBHEHME C OJHOM IIEPEMEHHOW, YMCIO KOpHEH JIMHEWHOrO0 YypaBHEHMS, pELICHUE
JUHENHBIX ypaBHeHHH. COCTaBlIEHHME YPAaBHEHMM IO YCIIOBUIO 3aJaud. PerieHne TEKCTOBBIX 3amad C
MMOMOUIBIO YPABHEHHU.

JIuneitHOe ypaBHEHHE C BYMs MEepeMEHHBIMU U ero rpaduk. Cuctema JByX JUHEHHBIX YpaBHEHHUH C
IBYyMsI TEepeMEHHbIMU. PelleHune cucreM ypaBHEHUH CHocoOoM moAacTaHOBKH. [Ipumepsl perieHus
TEKCTOBBIX 3314 C IOMOIIbIO CUCTEM YPaBHEHUH.

DOyHKIUH

Koopaunata Toukn Ha npsmoil. YuciioBele NpOMEXYTKH. PaccTosHHMe MeXIQy IBYMs TOYKaMHU
KOOPIMHATHON IIPSIMOIA.

[IpsimoyronbHas cuctema koopauHaT, ocu OX u Oy. AGcrucca U OpiMHATa TOYKU Ha KOOPJUHATHOU
wiockoctd. Ilpumepsl rpaduxoB, 3amaHHbIX (Qopmyinamu. UTeHue rpa@ukoB peaJbHBIX 3aBHCHUMOCTEH.
ITonsatue Qynkuun. I'padux Qynkiuun. CpoiictBa ¢yHkumid. JluneiiHas ¢ynkuus, e€ rpadux. ['papuk
¢bysakuy y = [x|. 'paduueckoe pernienrie TMHEHHBIX YpaBHEHUN U CHCTEM JIMHEWHBIX YPaBHEHUH.
Coaep:xanue o0yuenus B 8 kiracce
Yucia v BbIYUCTCHUSA

KBangpartubiii kopeHb u3 uncna. [loHatue o0 uppanuoHanbHOM uucie. JlecsaTuyHble MpUOTMKEHUS
UppaluoHaNbHBIX uyHcen. CBoiicTBa apupMETHUYECKUX KBAaAPATHBIX KOpPHEHM W UX TNpUMEHEHHEe K
peoOpa30BaHUIO YHCIOBBIX BHIPAKECHUN U BBIYUCICHUSAM. [leficTBUTEIbHBIE YHCIIA.

CreneHsb c 1enbIM MokaszaTeseM u e€ cBoiicTBa. CTaHaapTHas 3aluCh YKCIa.

Auaredpanyeckne BbIPaKeHHA

KBanpathslil TpéxusieH, pa3ioxkeHne KBaApaTHOro TPEXWIEHA Ha MHOKHUTEIH.

Anrebpanueckast apoOb. OcHOBHOE CBOMCTBO anrebpanueckoir aApobu. CroxeHue, BBHIUYUTAHMUE,
YMHOKEHUE, JIeIeHre anredpandeckux apoobeil. ParinonanbHble BoIpaKeHUS M UX IPeoOpazoBaHueE.

YpaBHeHHS U HEPABEHCTBA

KBagparnoe ypaBHeHue, ¢dopmysna KOpHEH KBaapaTHOTO ypaBHeHHUsA. Teopema Buera. Pemenue
YpaBHEHHH, CBOAAIINXCS K TMHEHHBIM U KBapaTHEIM. [IpocTeiimue 1poOHO-paliMoHaNnbHbIe ypaBHEHHUS.

I'paduueckas uHTEpIIpEeTAU YPAaBHEHHUI C IBYMS NEPEMEHHBIMH U CUCTEM JIMHEHHBIX YPAaBHEHHH C
IOBYMs IIEpEMEHHBIMU. [IprMepsI peleHns CHCTEM HETMHEWHBIX YPABHEHUN C IBYMS IICPEMEHHBIMH.

Perienue TeKCTOBBIX 33a4 aNreOpandeckuM CriocoOOM.



Uucnossle HepaBeHCTBA U UX CBoMcTBa. HepaBeHCTBO ¢ OIHOM IepeMeHHOH. PaBHOCWIIBHOCTBH
HepaBeHCTB. JIMHEIHbIE HEpaBeHCTBA ¢ OAHON mepeMeHHOW. CHCTEMbl JIMHEHHBIX HEPABEHCTB C OJHOU
[IEPEMEHHOM.

DOYyHKIUH

[Monarue ¢ynkumuu. O6macTh ompeneneHus ¥ MHOXecTBO 3HadeHu (yHkuuu. CrocoObl 3amaHus
hyHKIHA.

I'padux ¢ynkumu. Urenwe cpoiictB ¢yHkuuu mo e€ rpaduky. Ilpumepsl rpadukoB QyHKUIUH,
OTPa)KAIOIIUX pealbHbIE IPOLECCHI.

@OyHKIUH, ONMUCHIBAIOLINE MPSIMYI0 M OOpaTHYIO NPONOPLUOHAIBHBIE 3aBUCUMOCTH, UX TIpapHKu.
OyHkIUU y = X, y= X, y =+/x, y=|X|. I'paduueckoe pemenne ypaBHEHHI U CUCTEM YPABHEHHIA.
Conep:xanue o0yuenusi B 9 kiacce

Yucna v BbIYMCICHUSA

PanponanbHele uyuciia, UppalMOHAIbHBIE YMCIIA, KOHEYHblE M OECKOHEYHbIE JIECATHYHBIE IPOOH.
MHOXeCTBO [I€HCTBUTENBHBIX YHCEN, JCHCTBUTENbHBIE YHCIA KaK OECKOHEYHBIE AECATHYHBIE APOOH.
B3auMHO OIHO3HAYHOE COOTBETCTBUE MEXKIY MHOXECTBOM JCHCTBUTENBHBIX 4YMCEI M KOOPAWHATHOU
IIPSAMOM.

CpaBHeHue JIeHCTBUTENBHBIX YUCell, apupMEeTHIECKHE JeHCTBUS C JeHCTBUTEIbHBIMU YHCIIaMHU.

Pa3mepbl 00bEKTOB OKPYXKArOIIETr0 MUpa, JUIMTEIbHOCTD IIPOLIECCOB B OKPYKAIOIIEM MUPE.

[TpubnnxEéHHOEe 3HAaYEHHE BEIUYMHBI, TOYHOCTh NpubOimxeHus. Oxpyrienue uucen. Ilpukunka u
OILIEHKA PE3YJIbTaTOB BHIUUCICHUH.

YpaBHeHNsI 1 HEPABEHCTBA

JIuneitHoe ypaBHeHue. Pelienue ypaBHeHH M, CBOIAIIMXCA K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PemieHune ypaBHEHHM, CBOAAIIMXCS K KBaJpaTHbIM. bukBazpaTHOE
ypaBHeHue. [Ipumeps! peleHns ypaBHEHHM TPEThEH U 4YETBEPTOM CTENEHEN Pa3I0KEHUEM Ha MHOKHUTEH.

Pemienue 1po6HO-paliMOHaIBHBIX YpaBHEHHH. PemieHre TeKCTOBbIX 3a7ay anredpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMHU U €ro rpaduk. PemeHue cuctem AByX JMHEMHBIX ypaBHEHHH C
IBYMsI IEPEMEHHBIMU. PellleHne cucreM IByX ypaBHEHHH, OJTHO U3 KOTOPBIX JIMHENHOE, a Ipyroe — BTOPOi
creneHu. ['papuueckas HHTEpIpeTalus CHCTEMBl YPAaBHEHUH € ABYMS IEPEMEHHBIMU.

Perrenre TekCTOBBIX 3a7a4 anreOpanyeckuM CIiocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHEMHBIX HEPABEHCTB C OAHOW IepeMEeHHOM. PelleHne cucreM JIMHEWMHBIX HEPAaBEHCTB C
onHoi mepemeHHoil. KBanpatHele HepaBeHcTBa. ['padumueckas uHTepHpeTalys HEPABEHCTB M CHCTEM
HEPABEHCTB C ABYMsI IEPEMEHHBIMHU.

DyHKUNH

KBanpartuunas gynkuus, e€ rpadux u coiictsa. Ilapabona, koopauHaThl BEPIIMHBI apaboIIbl, OCh
CUMMETpPUHU TTapaboIbl.

. £ .
Ipaduxn pynxmmit: y = £x,y= £x+b,y= —,y = x°,¥ = Vx,¥ = |x| n ux coiicTsa.
X

Yucii0Bble MOCTIEA0BATEIBHOCTH M IPOIPECCUH

[ToHATHE YNCIIOBOM MOCIEIOBATENBHOCTH. 3aJaHHE MTOCIEI0BATEIbHOCTH PEKYPPEHTHOM (OopMYIIoi U
dhopmysoit N-To WieHa.

Apudmernueckass M reomerpuueckas mnporpeccur. Dopmyiel N-ro wieHa apudMeTHuecKo u
Tr€OMETPUYECKON ITPOTPECCUI, CYMMBI IIEPBBIX N YJICHOB.

N300pakeHne 4wieHOB apu(PMETHUIECKON U TeOMETPUUYECKON MPOrpeccuii ToUkaMu Ha KOOPAMHATHON
IIJIOCKOCTH. JIMHEWHBIN U 3KCITOHEHIMAIBHBIN poCT. CII0XKHBIE IPOLEHTHI.

V. Ilsiannpyembie pe3yabTaThl OCBOEHHUS MPOrPAMMBbI 110 Y4eOHOMY NpeaMeTy
JInuHoCTHBIE, MeTaNIpeAMETHbIE U NIPeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI Y4€OHOI0 NMpeaMeTa
W3yuenne MaTteMaTWKku Ha YpOBHE OCHOBHOTO OOmIero oOpa3oBaHWsI HANPABIIEHO Ha OCTH)KCHUE
00y4aIOIUMUCS JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX PE3YyJIbTaTOB OCBOCHUS
y4eOHOT0 MpeameTa:
JInYHOCTHBIE Pe3yabTAThl OCBOSHUS MPOTPAMMBI [0 MaTEMAaTUKE XapaKTePU3YIOTCSI:
1) naTpuoTHYECKOE BOCIUTAHHE:



MPOSIBIICHUEM UWHTEpeca K MPONIIOMY M HACTOSIIEMY POCCHHCKON MaTeMaTHUKH, IIEHHOCTHBIM
OTHOILIEHUEM K JOCTHKEHHSM POCCUHCKUX MaTEMaTUKOB M POCCHUHCKOW MAaTeMaTH4eCKOM IIKOJbI, K
MCIOJIb30BAHUIO ATUX JOCTHKCHHUI B IPYTUX HayKax M MPUKIAJHBIX chepax;

2) rpasKIaHCKoe U IYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIITOJTHEHUIO 00S3aHHOCTEH TPaKIaHWHA U pealln3alliyl ero MpaB, MPEACTABICHHEM O
MaTEeMaTHYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUHU, MPOLEAYP IPaKIAHCKOTO
obmiecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKUX MPOOJIeM, CBSI3aHHBIX C
MPAKTUYECKUM MPUMEHEHHEM JIOCTIKEHUN HayKd, OCO3HAaHMEM BaXHOCTH MOPAJIbHO-3TUYECKUX
MPUHITUIIOB B ICATEIILHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YyaCTHE€ B pEHICHWH NPAKTUYECKUX 3a7ad  MaTeMaTHYeCKOi
HAIpPaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTU MaTEMaTHYE€CKOro 00pa30BaHUs HAa MPOTSKEHUU BCEH HKU3IHU IS
yCIIENIHOM po(eCCHOHATBHON EeSITeIbHOCTH U PA3BUTHEM HEOOXOIUMBIX YMEHHUI, OCO3HAHHBIM BHIOOPOM
U TOCTPOCHHEM HWHAMBHUIYAJIbHON TpaeKTOpUH OOpa3oBaHHs M >KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB M 00IIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIUTAHUE:

CIOCOOHOCTBIO K AMOLMOHATBHOMY M JCTETHUYECKOMY BOCHPHUATHIO MATEMaTHYECKUX OOBEKTOB,
3a/1a4, peleHui, pacCyKICHHUH, YMEHHUIO BUIETh MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HIEeHHOCTH HAYYHOTI'0 TIO3HAHUS

OpUEHTAIlMel B ACSITENbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MpEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHs YEJOBEKA, MPUPOABI U OOIIECTBA, TOHUMAHUEM MAaTEMAaTUYECKONH HAayKH Kak
cdepbl 4eIOBEUECKON NeATeNbHOCTH, STAaNoB €€ Pa3BUTHUS M 3HAUMMOCTH JUIS PAa3BUTHUS IMBUIM3AINH,
OBJIIQJICHUEM S3BIKOM MAaTE€MAaTUKH W MaTeMaTHYeCKOW KyJIbTYypOH Kak CpeJICTBOM TIIO3HAaHHUS MHUPA,
OBIIQJICHHEM MPOCTEHIIIMMH HaBbIKAMU UCCIIEIOBATENbCKON AESITETbHOCTH;

6) puzuueckoe BocnuTaHue, (POPMHUPOBAHUE KYJbTYPHl 3[10POBbSi M 3MOLHOHAJIBLHOIO
0J1aronoTyyus:

TOTOBHOCTBIO TPUMEHSITh MATEMAaTHUECKUE 3HAHHS B MHTEPECAX CBOETO 3/I0POBbs, BEIACHHUS 3JOPOBOTO
oOpaza >kKM3HH (310pOBOE MUTaHUE, COATAaHCUPOBAHHBIN PEKUM 3aHITUN U OTIBIXA, peryisipHas (pu3ndeckas
aKTUBHOCTb), C(POPMHPOBAHHOCTHIO HABBIKA pe(IeKCUU, IPU3HAHUEM CBOETO INpaBa Ha OMMUOKY M TaKOIro
e MpaBa APYyroro 4eJoBeKa;

7) KOJIOTHYECKOEe BOCTIMTAHME:

OpHUEHTAaIlMel Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUHN JJIS pelleHus 3a7a4 B 00JIaCTH COXPAaHHOCTU
OKpY Karomiel cpe/sl, TUIAHUPOBAHMSI IIOCTYIIKOB M OIEHKH MX BO3MOKHBIX TTOCIIEACTBUN TSI OKPY>KAOIIeH
Cpelibl, 0CO3HAHHEM TTI00aTbHOI0 XapaKTepa SKOJOTHYECKUX POoOJIeM U MyTel X pelieHus;

8) amanTanus K H3MEeHSIONIMMCS YCJIOBUSM COIMAJILHOI M MPUPOIHON Cpeabl:

TOTOBHOCTBIO K JIGWCTBUSIM B YCIOBHUAX HEONPENENEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 NMPAKTHUECKYI0 NeSTeNbHOCTh, B TOM YHCIE YMEHHE YYHTHCS y NPYTHX JIOJNEH,
MpHOOpETaTh B COBMECTHOM JIEATEIHHOCTH HOBbIE 3HAHMSI, HABBIKM M KOMIIETEHIIUHU U3 OIbITA APYTHUX;

HEOOXOMMOCTBIO B (QOPMHUPOBAHUHM HOBBIX 3HAHHH, B TOM 4YHcie (HOpMYyIHpOBATh WJEH, MOHSITHS,
TUIIOTE3bl 00 0OBEKTAX U SBJICHUAX, B TOM YHCIIEC paHEe HEU3BECTHBIX, OCO3HABATH E(HUIIMTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEH, IIJIAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCHPUHUMATh CTPECCOBYIO CUTYAIHMIO Kak
BBI30B, TPEOYIOIUII KOHTPMEP, KOPPEKTHPOBATh MIPUHUMAEMbIC PEIICHUsI U NeHCTBUA, (HOPMYIHPOBATh H
OLICHUBATh PUCKU M MOCIEACTBHS, POPMHUPOBATH OIIBIT.

B pesynbpTare ocBOEHHs MPOrpaMMBbI 10 MaTeMaTHKEe Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUS Y
oOyyarorerocst 6yayT copMUpOBaHbI MeTanpeIMeTHbIe Pe3yJIbTaThl, XapaKTEPU3YIOIIUECS OBJIAJCHUEM
VHUBEPCATHHBIMA IMO3HABATEIBHBIMA JICHCTBUSAMH, YHHBEPCATHHBIMH KOMMYHHKATUBHBIMH JICHCTBUSIMHU H
YHUBEPCATHHBIMU PETYISATUBHBIMH JEHCTBUSMHU.

1) VYHuBepcajbHbIe TO3HABATEJIbHBbIE eCTBHSI 00CCIEUMBAIOT (OPMUPOBAHHE 0a30BBIX
KOTHUTHBHBIX TPOILIECCOB 00yYaromuxcs (OCBOEHUE METOJIOB MO3HAHUS OKPY’KAIOIIETr0 MHUpa; IPUMEHEHHE
JIOTUYECKHX, UCCIIEIOBATEIbCKUX OTepaluii, yMeHH paboTaTh ¢ HHPOpMaILIUEH ).

VY oOyuatomerocst 6yaytT chopMHUpOBaHbI CIEAyIONIHEe 0a30Bble JOTHYeCKHe JTeiCTBUSA KaK 4acTb
YVHHUBEPCATbHBIX TTO3HABATEIBHBIX YYCOHBIX NEHCTBHIA:



BBISIBJISITh M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH MATEMAaTHUYECKUX OOBEKTOB, MOHSITHIA,
OTHOIICHUH MEXIy MOHATHSAMH; (OPMYIUPOBATH OINpPEAETCHUS MOHSATHI; YCTaHABIMBATh CYIIECTBEHHBIH
MpHU3HAK KJIACCU(PUKAIIMU, OCHOBAHHUS 711 00OOIICHUS U CPABHEHHUSI, KPUTEPUHU TTPOBOJAMMOIO aHAIIN3A;

BOCIPUHUMATh, (HOPMYJIHPOBATh U MPEOOPA30BLIBAThH CYKICHUS: YTBEpAUTEIbHbIE U OTPUIIATENbHBIE,
€IMHUYHBIC, YaCTHBIC U OOIINE; YCIOBHBIC,

BBISIBJISITh MaTeMaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpeurs B (haKkTax, JAHHBIX,
HAONMIOJICHUSAX W YTBEPXKACHHSX; MpenjaraTb KPUTCPUU NI BBISBICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

MPOBOANTH BBIBOJBI C HCIIOJIB30BAHUEM 33aKOHOB JIOTMKH, JEAYKTUBHBIX W HWHIYKTUBHBIX
YMO3aKIIYeHUH, YMO3aKIIOUeHUH TI0 aHAJIOTHH;

pa3buparh J0Ka3aTeabCTBA MATEMATHUECKUX YTBEPKACHUN (MPSAMbIE M OT MPOTHBHOTO), TPOBOIMTH
CaMOCTOSITENIFHO HECIIOJKHBIE JI0Ka3aTelbCTBA MaTeMaTUYecKuX (aKTOB, BBICTpauBaTh apryMEHTalUIo,
MIPUBOIUTH MIPUMEPBI u KOHTPIIPUMEDHI; 000CHOBBIBATh COOCTBEHHBIE paccyXIeHuUs;

BBIOMpATh CIIOCO0 perieHus yuyeOHOU 3a7aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUs, BHIOMPATh
HanboJee MOAXOIAIMHNN C yUETOM CAMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

VY oOyuaromierocsi 6yayt chopMUPOBaHbI cliefytolire 0a3oBble HccaeA0BaTeIbCKUe IeiicTBUS KakK
9acTh YHUBEPCATbHBIX TIO3HABATECIBHBIX YICOHBIX NEHCTBHIA:

HCIOJIb30BaTh BOIIPOCHI KaK MCCIIEOBATEIbCKUNA MHCTPYMEHT IMO3HAHUs; (OpPMYIHpPOBATH BOMPOCHL,
¢buKcupymue MPOTUBOpPEUHE, NPoOIEeMy, CaMOCTOATENBHO YCTAHABIMBATH MCKOMOE H JaHHOE,
(bopMHUPOBATH TUINOTE3Y, APIYMEHTHUPOBATH CBOIO MO3UIINIO0, MHEHUE;

MIPOBOJIUTH 110 CAMOCTOSATEIBHO COCTABIICHHOMY IIaHY HECTIOKHBIN SKCIIEPUMEHT, HEOOIbIII0e
UCCJIETOBAHKE 110 YCTAaHOBICHUIO OCOOCHHOCTE MaTeMaTH4eCKOro 00beKTa, 3aBUCUMOCTEN 00BEKTOB
MEXTy COOOM;

CaMoCTOSITeNbHO  (hopMyNnupoBaTh O00OOIIEHUST U BBIBOJABI IO pe3ylbTaTaM MPOBEAEHHOTO
HAOJIOACHUS, WCCIEIOBAaHUS, OIICHWBATh JIOCTOBEPHOCTh IIOJIYYEHHBIX pPE3YJIbTAaTOB, BBIBOJIOB H
000011IeHMI;

MIPOTHO3UPOBATh BO3MOKHOE DPAa3BUTHE IPOLECCa, a TaKXKE BBIIBUTaTh MPEANOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIOBHUSX.

VYV oOyuaromerocss OyayT cpopMHUpOBaHbI yMeHHsi padorarb ¢ uHopMamueil Kak YacTb
YHHUBEPCATbHBIX MIO3HABATEIHHBIX YUEOHBIX JACHCTBUIA:

BBISBJISATH HEJIOCTATOYHOCTh WM W30BITOYHOCTH MH(OPMAIUH, JAHHBIX, HEOOXOJUMBIX JJIs PEIICHUS
3a/1auu;

BBIOMpaTh, AHAIM3UPOBATh, CUCTEMATH3MPOBATh W HMHTEPIPETUPOBATH HHQPOPMAIUIO Pa3TUIHBIX
BUJIOB U (DOPM MpeicTaBICHUS;

BBIOMpATh (GOpMY TpeacTaBiIeHUs HWH(POPMAIMK W HUTFOCTPHPOBATH pEIIaeMble 3a7adll CXEMaMH,
auarpaMMaMu, HHOUM rpadukoii 1 MX KOMOMHAIIMSIMH,

OIICHWBATh HAAGKHOCTH HWH(MOpPMANMK TIO KPUTEPUSAM, TPEIJIOKCHHBIM  YYUTEIEM WU
chOpMyITUPOBAHHBIM CAMOCTOSTEIBHO.

2) YHuBepca/ibHble KOMMYHHMKATHBHbIE JIeiiCTBHSI 00eCneunBalOT  CHOPMHUPOBAHHOCTH
COLIMAJIbHBIX HABBIKOB 00YUYaAIOIIUXCSL.

Y oOyuatomerocst OynyT chHOpMHUPOBaHBI yYMeHHsI OOLIEHUs] KaK dYacTh YHHBEPCATbHBIX
KOMMYHHKATHUBHBIX Y4EOHBIX JEHCTBHIA:

BOCIPHHHUMATH U (hOPMYJIHPOBATH CY)KJICHUS B COOTBETCTBUH C YCIOBHUSAMH U IEJIIMU OOIICHHUS; SICHO,
TOYHO, TPAMOTHO BBIpa)XaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJTy PeIIeHUs 3aja9i, KOMMEHTHPOBATh ITOTYICHHBIN Pe3yIIbTaT;

B XOJIe 0OCYXKIEHHMs 3aJaBaTh BOIPOCHI IO CYIIECTBY 0OCYXTaeMOil TeMbl, MpoOJIeMbl, peraeMon
3ajauu, BBICKAa3bIBaTh WJICH, HAICJICHHBIE Ha TIOMCK pPEIICHHs;, COIMOCTaBISATh CBOU CYKICHHS
C CYXJICHHUSIMH JIPYTUX YYaCTHUKOB JTUAIOTa, OOHAPYKUBAThH PA3IMUME U CXOJCTBO MO3UIIMI; B KOPPEKTHON
dhopme popMyTHpPOBATH pa3HOTIACHS, CBOM BO3PAKCHHS;

MPEICTaBIATh  Pe3yabTaThl  pEIICHUs  3aJaud, OKCIEPUMEHTa, HCCIENOBAaHUS, IPOEKTa;
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIGHHS C Y4Y€TOM 3a7ad MpPE3eHTAluu U OcoOeHHOCTel
ayTUTOPHUH.

Y olyugatomerocss OynyT chopMupoBaHBI YMEHHSI COTPYAHMYECTBA KaK 4YacTh YHHUBEPCAIbHBIX
KOMMYHUKATUBHBIX YUCOHBIX ACHCTBUM:



MOHMMAaTh M HCIOJB30BATh MPEUMYIIECTBA KOMAHIHOW W MHIWBUAYAJIbHOW paOOTHI MPH pEIICHUU
y4eOHBIX MaTeMaTUYECKUX 3aay; MPUHUMATD L[€]Ib COBMECTHOM JESTEIbHOCTH, IJIAHUPOBATh OPTaHU3AIIHIO
COBMECTHOH paboTbl, pacrpenesiaTbh BUAbI padoT, JOroBapuBaThCsS, OOCYXKIaTh IMPOLECC U Pe3yJbTar
paboThl; 06001IaTh MHEHHUST HECKOJBKHX JIFOJICH;

y4acTBOBAaTh B IPYNIOBBIX (hopmax paboTsl (00CYKIeHUS, 0OMEH MHEHUSMH, MO3TOBBIC IITYPMBI U
1p.); BBIIOJHATH CBOIO YacTh pabOThl U KOOPAMHHUPOBATH CBOM JEHCTBUS C JIPYTUMHU WICHAMU KOMAaH/IBI;
OLIEHUBATh Ka4eCTBO CBOETO BKJIaJa B OOMIMNA MPOIYKT MO KPUTEPHUIM, CPOPMYINPOBAHHBIM YUaCTHHKAMH
B3aHUMOJCHCTBHS.

3) VYuuBepcaibHble PeryJissTHBHbIE elicTBHsI oOecreunBalOT (OPMHPOBAHHE CMBICIOBBIX
YCTaHOBOK U ’KM3HEHHBIX HaBBIKOB JIMYHOCTH.

VY oOyuatomerocss OynyT c(OPMHpPOBAHBI YMEHHSI CAMOOPIraHMU3alMU KaK 4YacTb YHUBEPCAIbHBIX
PErYyISTUBHBIX YUYECOHBIX ACHCTBUM:

CaMOCTOSITENIFHO COCTABIIATH IJIaH, aJlTOPUTM PEUICHMs 33Ja4d (MJIM €ro 4acTbh), BEIOMPATh CIIOCOO
pelieHrss ¢ Y4ETOM HMEIOLIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHpPOBaTb U
KOPPEKTHPOBATh BapUAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(POPMALIUH.

Y o6yuatomerocss Oyayr chopMHpOBaHBl yYMEHHMSI CAMOKOHTPOJIS KaK 4YacTh YHHUBEPCAIbHBIX
PEryJIATUBHBIX YU€OHBIX AEHCTBUM:

BIIQJIETh CHOCOOAMM  CaMOINPOBEPKH, CAMOKOHTPOIIA Ipolecca W pe3ylbTaTa  peHIeHUS
MaTeMaTHUYECKOM 3a1a4mu;

MIPEIBUJIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3a]]a4i, BHOCUTh KOPPEKTUBHI B
JeSITeTbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yibTaTa ACSITENLHOCTH IMOCTABICHHOM LIETTH U YCIOBUSAM, OOBSICHSTh
MIPUYHHBI IOCTHYKEHUS WITH HEJJOCTIDKEHHS LIETH, HAXOIUTh OIIMOKY, 1aBaTh OICHKY IPHOOPETEHHOMY
OTIBITY.

IIpenmeTHble pe3yJbTaThbl OCBOSHMSI IPOrpaMMbl YH4EOHOT0O Kypca «Aredpay

[IpenMeTHBIE pe3ynbTaThl OCBOCHHUS MTPOrPaMMBbI Y4eOHOT0 Kypca K KOHITy 00y4yeHus B 7 Kiiacce

Yucna v BbIYMCICHUSA

BeInonHATe, codyerast ycTHbIE U MUCbMEHHBIE TPUEMBI, apupMeTUYECKHe IEHCTBUS ¢ palliOHAIbHBIMU
YHCIIaMU.

HaxonuTh 3HaueHWs YHUCIOBBIX BBIPAKEHUH, MPUMEHATh Pa3HOOOpa3HbIE CIIOCOOBI M TMPHUEMBI
BBIUMCIICHUS 3HAUEHUN APOOHBIX BBIPAKEHUH, coiepKallluX OOBIKHOBEHHBIE U AECATUYHBIE APOOU.

[lepexoautb OT ogHON (HhOPMBI 3amMCH YUCEN K Jpyroil (mpeoOpa3oBbIBATh NECATUYHYIO JpoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECTHUHYIO, B YACTHOCTU B OECKOHEUHYIO JECATUYHYIO APOOB).

CpaBHMBATh U YyNOPSAOYMBATH PAllMOHAIBHBIE YKCIIA.

OxpyrisTh yuca.

BbINONMHATE NPUKUAKY U OLIEHKY PE3YJIbTaTa BHIYMCICHHH, OIIEHKY 3HAUEHUI YUCIOBBIX BBIPAKEHUH.
BbInonHATE A€WCTBUS CO CTENEHSIMU C HATypalbHBIMU MTOKA3aTEISIMH.

IIpuMeHsTh IPU3HAKK JEIMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATypaJIbHBIX YHCEIL.

Pemarb  mpakTHKO-OpUEHTUPOBAHHBIE  33/a4d,  CBSI3aHHbIE C  OTHOIIEHWEM  BEJIUYMH,
IIPONOPLIMOHAIBHOCTBIO BEJIMYUH, MPOLIEHTAMU, UHTEPIIPETUPOBATh PE3YNbTAThl PELICHUS 3a7ad C yUYETOM
OTrpaHMYEHUH, CBSI3aHHBIX CO CBOMCTBAMU pacCMaTPUBAEMBIX OOBEKTOB.

Auaredpanyeckne BbIpaKeHHA

Hcnonb3oBath anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTh €€ B MPOLIECCE OCBOEHUS
y4eOHOro MaTepuaa.

HaxonuTh 3HaueHns OyKBEHHBIX BBIPQXKEHUN IIPU 3aJJaHHBIX 3HAUEHUSIX TIEpEMEHHBIX.

BeinonHATe npeobpa3zoBaHus 1IEJIOT0 BBIPAXKEHHUS B MHOTOWIEH MPUBEJCHUEM MOI0OHBIX CIIaraeMalXx,
PaCKpPBITHEM CKOOOK.

BBINONHATE yMHOXEHME OJHOWIEHa HAa MHOTOWIEH M MHOTOWIEHAa Ha MHOIOYJIEH, NPUMEHSATH
(dbopMyIbl KBaZpaTa CyMMBbI M KBaJipaTa pa3HOCTH.

Ocy1ecTBIATh Pa3iokeHNE MHOTOUWJICHOB HA MHOXKHTENH C TOMOIIIBIO BBIHECEHUS 32 CKOOKH 00IIero
MHOKUTEJNS, TPYIIUPOBKH CIaraeMblX, MpUMeHeHus: (OpMyIl COKPAIIEHHOTO YMHOXKEHHUSI.

[TpumensaTs mpeoOpa3oBaHUsl MHOTOWICHOB [UIsS pEIICHHs pa3IHyYHBIX 337ad U3 MaTeMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTETICHEHW C HATYPAIbHBIMU MTOKA3aTESIMU JJIsI TPe0Opa30BaHMS BBIPAKECHHUI.

YpaBHeHNS H HEPABEHCTBA



Pemrate nuHEHHBIE ypaBHEHMs C OJHOM IEPEMEHHOW, NPUMEHss IPaBUIA MEpexoja OT MCXOIHOIO
YPaBHEHHUs K paBHOCWIBHOMY eMy. IIpoBepsTs, ABIIAETCSA 1M YUCIIO KOPHEM ypaBHEHHUS.

[TpumeHsTH rpaduyeckre METOIbI IPH PEIICHUN JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[lonGupars npuMepbl Hap YUCEN, SBIAIOLIMXCS PEIIEHUEM JIMHEHHOIO YpaBHEHHUS C JBYMs
IIEPEMEHHBIMH.

Crpouth B KOOPJMHATHOW IUIOCKOCTH TIpadUK JUHEHHOrOo YpaBHEHHs C JBYMs IE€PEMEHHBIMHU,
MOJIB3YSICh TpaKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUSI.

Pemate cucremsl IByX JTMHEHHBIX YPaBHEHHH € IBYMsI IEPEMEHHBIMH, B TOM YHCJIE IpadUUECKH.

CocTaBidTh U pelaTh JIMHEHHOE YpaBHEHHUE UM CUCTEMY JIMHEHHBIX YPaBHEHUI 110 YCIOBHIO 33JauH,
UHTEPIPETUPOBATh B COOTBETCTBUH ¢ KOHTEKCTOM 3a/1a4M ITOJIy4E€HHBII pe3yJIbTar.

DyHKUNH

N300paxaTh Ha KOOPJIMHATHOM MpPSIMOM TOYKM, COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, JIy4H,
OTPE3KU, HHTEPBAJIBL, 3AIIUCHIBATh YMCIIOBBIE IPOMEKYTKHU Ha aIreOpanyecKoM sI3bIKE.

OTMmeyaTh B KOOPAMHATHOM IUIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOMTH TI'paduKu
TuHEUHBIX QyHKIMH. CTpouTh rpaduk QyHKIHH y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (YHKLIUN HW3BECTHBIE 3aBUCUMOCTH MEXAY BEIMYMHAMHU: CKOPOCTb, BpeMs,
paccTosiHue, 1IeHa, KOJIMYECTBO, CTOMMOCTD, MPOU3BOAUTEIBHOCTD, BpeMsi, 00bEM paboThI.

HaxoauTs 3HaueHune QyHKIMU 110 3HAYEHUIO €€ apryMeHTa.

[lonumaTth TpaduuecKkuii Crmoco0 TpEACTaBICHUS W aHauW3a WHPOPMALUHU, W3BJICKATH U
MHTEPIPETUPOBATH UHPOPMALIUIO U3 TPa(UKOB pealbHbIX IPOLIECCOB U 3aBUCUMOCTEH.

[IpenmMeTHBIE pe3ybTaThl OCBOEHHUS IPOrpaMMbl Y4eOHOT0 Kypca K KOHIy 00ydeHus B 8 kiiacce

Yuciia 1 BBIYHCICHUSA

Hcnons3oBath HayanbHbIE INPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX YHUCEN Ul CPAaBHEHMS,
OKPYTJIEHUS U BBIUMCIIEHU, N300pakaTh 1€HCTBUTENIbHBIE YHCIIA TOUKAMH HAa KOOPIUHATHOU MIPSIMOA.

[IpumensaTh nOHATHE apU(METUYECKOrO0 KBaJApPaTHOIO KOPHSA, HAXOAWUTh KBaJpaTHbIE KOPHH,
UCMOJb3ys MPU HEOOXOAMMOCTH KaJbKYJSATOpP, BBIIOJHATH MPEeoOpa3oBaHUs BBIPAKEHUH, COAEpIKAIINX
KBaJpaTHbIE KOPHH, HCIIOJIb3Ysl CBOMCTBA KOPHEH.

Vcnonb30BaTh 3anucu OONBIINX U MAJIBIX YHCEN C MOMOLIBIO JECATUYHBIX IpoOel U cTeneHel yucna
10.

AuaredpanyecKkue BbIPaKeHHUA

[IpuMeHsTh NOHSATHE CTENEHU C LEJIbIM II0KAa3aTelIeM, BBIINOJHATH NMpeoOpa3oBaHMs BbIPAXKEHHM,
COJIEPIKAIMX CTETNIEHU C LEJIBIM IT0KA3aTENEM.

BbINONMHATE TOXKZECTBEHHBIE NPEe0Opa30BaHUsl pALMOHAJIBHBIX BBIPAKEHUH Ha OCHOBE IPaBHII
JeWcTBUI HaJl MHOTOWIEHAMH U anreOpanyecKuMHU ApoOsMHu.

PacknagpiBaTh KBaipaTHBIN TPEXUIECH HA MHOXKHUTEIH.

[TpumeHnsaTH IPeoOpa30BaHUs BBIPAXKEHUHN Ul pEIIEHUs Pa3JIMYHbIX 3a/1a4 U3 MAaTEeMaTUKU, CMEKHBIX
MIPEAMETOB, U3 PEAIBHON ITPAKTHUKH.

YpaBHeHHS U HEPABEHCTBA

Pemarb nuHeiiHble, KBagpaTHbIE YPABHEHMsSI WU pallOHAIbHBIE YpaBHEHUS, CBOJSLIMECS K HHM,
CHCTEMBI JIBYX YPaBHEHHH C ABYMs IEPEMEHHBIMHU.

[IpoBomuTh mpoOCTEHIIME MCCIEIOBAHUS YPAaBHEHMM M CHUCTEM YpaBHEHUM, B TOM YHCIE C
IpPUMEHEHHEM TpaHUuecKuX MpeACTaBIeHUN (yCTaHaBIMBaTh, HMEET JIM ypaBHEHHE WM CHCTEMa
YpaBHEHUH pellleHusl, €ClIU UMEET, TO CKOJIBbKO, U TIpoyee).

[lepexoautb OT cioBecHOW (GOPMYJIMPOBKM 3adaydl K e€ anreOpanyeckoidl MOJENd € MOMOUIbIO
COCTABJICHMS] YPAaBHEHMUS WM CHUCTEMBbl YPaBHEHHWH, MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4M MTOJIYYE€HHBIN pe3yJIbTar.

[IpumeHsTh CBOWCTBA YHUCIOBBIX HEPABEHCTB JMJIi CpPaBHEHHUS, OLIEHKH, peliaTh JHUHEHHBIE
HEpaBEHCTBA C OJHOW NEPEeMEHHOM M HX CHCTEMBI, JlaBaThb IpaUUecKyr0 WIUTIOCTPAIMI0 MHOXKECTBA
pelIeHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUMH

[loHnMaTh ¥ HCHOAB30BaTh (PYHKIMOHAIbHBIE MOHATUS M SA3bIK (TEPMUHBI, CHUMBOJIMYECKHUE
0003HaYCHHMS), ONPEENATh 3HAUCHHE (PYHKIIUMH 10 3HAUYCHUIO apryMEHTa, ONpPEesaTh CBOMCTBA (PYHKIHH
o e€ rpaduky.

¥
CtpouTth rpaduKu JIeMeHTapHbIX QPyHKIUH Buga: V = ;.}’ =X,y=x 3.}’ = ﬁ-}’ = |x|,



OIHCHIBATH CBOWCTBA YHCIIOBOM (DYHKIIMU 110 €€ TpaduKy.

[IpenmeTHble pe3ynbTaThl OCBOCHUS IPOrpaMMbl yUeOHOI0 Kypca K KOHIy o0y4eHHs B 9 Ki1acce

Yuciia 1 BbIYUCICHUA

CpaBHMBATH M YIOPSIOYMBATh PallMOHATIbHBIE U UPPALIMOHATIbHBIC YUCIIA.

BeimonsaTe apudmMeTHuecKkue AeHCTBHS C pallMOHAIBHBIMH YMCIIaMH, COUETasi YCTHBIE M MUCbMEHHbIE
HPUEMBI, BBIIIOJIHATH BHIUMCIIEHUS C HPPALIMOHAIHBIMU YHCIIAMHU.

HaxonuTh 3Ha4eHMsI CTENEHEN ¢ LEeNbIMU NOKA3aTeNIsIMM U KOPHEH, BBIUMCIIATH 3HAYEHUSI YMCIIOBBIX
BBIPAYKECHHUIA.

OKpyryisiTh JI€HCTBUTEIIbHBIE UHWCIA, BBIIOJIHATh MPUKHUIKY peE3yJbTaTa BBIYMCIEHUHN, OLEHKY
YHCIIOBBIX BBIPA)KEHUI.

YpaBHeHusI 1 HEPaBEeHCTBA

Pemare nuHelHble U KBaJpaTHbIC YPaBHEHUs, YPaBHEHUs, CBOALIMECS K HUM, IIpocTelIIne JpoOHo-
paloHaIbHbIE ypaBHEHUS.

Pemate cucteMsl 1ByX JUHEMHBIX YpaBHEHUH C IByMs IEPEMEHHBIMU U CUCTEMBI IBYX YPaBHEHUH, B
KOTOPBIX OJTHO YPaBHEHUE HE SIBIISIETCS JTMHEUHBIM.

Pemate TexcToBblE 3ajauM anreOpandeckuM CIOCOOOM C IOMOIIBIO COCTABICHMS YPABHEHUS WU
CUCTEMBI JIByX YPaBHEHMH C ABYMs [IEPEMEHHbBIMHU.

[IpoBomuTh mpocTeile HuCCIeI0BaHUs YpPaBHEHHMH U CHUCTEM YpaBHEHHMH, B TOM 4HUCIE C
IIPUMEHEHUEM TIpaduuecKkux MmpeAcTaBieHUul (ycTaHaBiIMBaTb, HWMEET JIM YPaBHEHHME WM CHCTEMA
yYpaBHEHUH PELICHHUs, €CIIH UMEET, TO CKOJIBKO, U Ipoyee).

Pemarp nuHelHble HEpPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, M300pa)kaTh PEILIEHUE HEPABEHCTB Ha
YHCIIOBOM MPSIMOM, 3alMCBhIBATh PEIIEHUE ¢ IOMOILBIO CUMBOJIOB.

Pemarp cucTeMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE KBaJApaTHOE
HEpaBEHCTBO, M300pakaTh PELICHWE CUCTEMbl HEPABEHCTB HA YMCIOBOH IpPSMOIl, 3alMChIBaTh PEIIEHUE C
ITOMOLUIbIO CUMBOJIOB.

Vcnonp30BaTh HEpaBEHCTBA IPU PELICHUH Pa3IMYHBIX 3a]1a4.

DOYyHKIUH

Pacrnio3HaBaTh QyHKIMU U3y4EeHHBIX BUIOB. [IoKa3bpIBaTh cCXeMaTUYECKH PACIIONOKEHHE Ha
KOOpPJMHATHOM MIOCKOCTH IpadukoB PyHKUIMN BUJA:

y=hkx,y= Rhx+by= f y=ax*+bx+c,y=x*y=+x,y=|x| 8
3aBHCHMOCTH OT 3Ha4eHUN KO3 (HUIIMEHTOB, ONMMCHIBATh CBOWCTBA () YHKIUH.

Ctpoutsb 1 n300paxarb cxeMaTHYeCKH rpaduky KBapaTHUHBIX (QYHKIUI, OMUCHIBATH CBOMCTBA
KBaJIpaTUUHBIX (PYHKIUH 10 UX rpaduxam.

Pacnio3HaBath KBagpaTHUHYyIO QYHKIHIO 1O (hopMyJie, IPUBOIUTH MPUMEPHI KBAJAPATUUHBIX (YHKIIUI
U3 pealibHOM KU3HU, (PU3UKH, TEOMETPHH.

YucaoBbie MOCIAEI0BATEIbHOCTH H IPOrPECCHH

Pacnio3znaBath apudmeTryecKyro 1 reOMETPUUECKYIO TPOrPECCUU IPU pa3HbIX cioco0ax 3adaHus.

BbIMONHATE  BBIYMCIEHUS C HUCHOJb30BaHWEM (GOpPMYNIT n-ro wieHa apupMeTHyecKod u
r€OMETPUYECKON ITPOTPECCHUI, CYMMBI IIEPBBIX N YJIEHOB.

N300pakaTh 4IeHBI OCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON TIOCKOCTH.

Pemarp 3amaun, cBsi3aHHBIE C YUCIOBBIMU MOCIIEIOBATENILHOCTSIMH, B TOM YHCIIE 3aJa4d U3 peabHOM
KHU3HH (C UCMIOJIB30BAHUEM KAJIbKYJIATOPA, LU(POBBIX TEXHOJIOTHH).

Kpurepun onenuBanus no ajaredpe Ha 6a30BoM ypoBHe 00pa3oBaHus

Pexomenmanmu mo orieHKe 3HAaHUH, YMEHU U HaBBIKOB 00YUYaIOIIUXCS 110 MaTEMaTHKE:

Onupasich Ha 3TH PEKOMEHJAINU, YIYUTENb OIICHUBACT 3HAHUS, YMEHHUS M HABBIKM OOYYAIOIIUXCS C
YYE€TOM UX WHIUBUIYATbHBIX OCOOCHHOCTEH.

1.Coneprxanue U 00beM MaTepuaa, MmojJiexkallero IpoBepKe, onpeensercs padodeil mporpaMMoii.
[Ipu mpoBepke yCBOSHHSI MaTepHalia Hy>)KHO BBISBIISTH MOJIHOTY, TPOYHOCTh YCBOSHUS YUAITUMHUCS TEOPUHU
Y YMEHUS IPUMEHSTD €€ Ha MIPAKTUKE B 3HAKOMBIX M HE3HAKOMBIX CUTYaIUAX.

2.0cHoBHBIMH (pOopMaMy TPOBEPKH 3HAHWUK M YMEHUW OOYYArOIIMXCSl M0 MAaTeMaTHKE SBIISIOTCS
MMChMEHHAs! KOHTPOJIbHASI pa00Ta U YCTHBIN OMPOC.

3.Cpenu TOTPENTHOCTEH BBIACIAIOTCS OMMOKM W HeAo4eThl. [lorpenHocTh cuuTaeTcsi OmMOKOM,
€CJIM OHA CBUJETEIBCTBYET O TOM, YTO YUYEHHK HE OBJIAJE] OCHOBHBIMU 3HAHUSIMH, YMEHUSIMH, YKa3aHHBIMU



B nporpamMMe. K HepodeTam OTHOCATCS NMOTPEIIHOCTH, CBUAETEIBCTBYIOIINE O HEJOCTATOUYHO IMOJTHOM WM
HEI0CTaTOYHO MPOYHOM YCBOEHHM OCHOBHBIX 3HAHMH M YMEHMH MM 00 OTCYTCTBUHM 3HAaHUI, KOTOpHIE B
IIpOrpaMMe€ HE€ CYMTAIOTCSI OCHOBHBIMU. HemoueramMm Takke CUMTArOTCS: NOTPELIHOCTH, KOTOpBIE HE
IPUBEIM K HCKaKEHUIO CMBICIA IOJYYEHHOTO YUYEHHKOM 33JaHus WU CcIoco0a €ro BBITOJIHEHHS:
HEaKKypaTHas 3alluCh, HEOPEIKHOE BBINOJIHEHUE YEPTEKa.

4.3amanus JUIsl yCTHOTO U IIMCbMEHHOI'O OITpOca 00YyYarOLIMXCsl COCTOSAT U3 TEOPETUUECKHX BOIIPOCOB
U 3a/1a4.

OTBer Ha TEOPETMYECKUH BOMNPOC CUUTACTCS OE€3yNpeuHbIM, €ClIM IO CBOEMY COIEp)KAHUIO
MOJTHOCTBIO COOTBETCTBYET BOIPOCY, COACPIKUT BCE HEOOXOAUMBIE TeOpeTHUecKue (akThl U 0OOCHOBAaHHBIE
BBIBOJIbI, @ €ro MW3JIO)KEHHWE M IHUCbMEHHAs 3allUCh MAaTeMaTHYeCKH TIpPaMOTHbl U  OTIMYAOTCS
[I0CJIEI0BATENBHOCTBIO U AKKYPAaTHOCTBIO.

Pemenne 3amaum cumrtaercd Oe3ympeyHbIM, €CIM IPABUIBHO BBIOpAaH CIOCOO peIIeHUus, caMo
peIlIeHHE COMPOBOXKIACTCA HEOOXOAMMBIMU OOBSICHEHUSIMHU, BEPHO, BBIOJHEHBI HY)KHBIC BBIYMCICHUS U
peoOpa3oBaHus, OJIy4eH BEPHBIN OTBET, OCIIE0BATEIbHO U AKKYPAaTHO 3allUCAHO PEIlIECHUE.

5.0nenka oTBeTra OOY4YalOUIMXCS TPH YCTHOM U TMHCBMEHHOM OIpPOCE TPOU3BOJUTCA TIO
ATHOAIIIBHOM CUCTEME.

6.YuuTenp MOKET MOBBICUTH OTMETKY 3a OpPUTMHAJbHBIA OTBET HAa BOIPOC WM OPUTHMHAIBHOE
peleHe 3aa4k, KOTOpble CBHJIETENbCTBYIOT O BBICOKOM MAaTeMaTHYECKOM Pa3BUTHU OOydarouierocs, 3a
pemieHue 0ojee CIOXKHOI 3aauu WM OTBET Ha OoJiee CIOKHBIN BOIPOC, MPEUIOKEHHbIE 00yJaroneMycs
JOMOJTHUTEIBHO 11OCIIE BHIITOJHEHHS UM 3a/1aHUsl.

O1eHKa yCTHBIX OTBETOB 00YJarOIIUXCS.

OTBeT olLIeHUBAETCS OLIEHKOM «5», €ClIu YUEHHUK:

HOJTHO PAacKpbUI COAEpKaHUEe MaTepHraia B 00beMe, IPeyCMOTPEHHOM pabodel IporpaMMOi U y4eOHUKOM;
U3JI0KWJI MaTepuall TPaMOTHBIM S3bIKOM B ONPEAETICHHOM JIOrMYecKOW I0C/Ie0BaTENIbHOCTH, TOYHO
HCIOJIb3YSl MAaTEMATUYECKYI0 TEPMUHOJIOTUIO U CUMBOJIUKY;

IIPABUJIBLHO BBIMOJHWII PUCYHKH, YEPTEXHU, TPaQUKH, COMYTCTBYIOIUE OTBETY;

[I0Ka3aJl yMEHNE WIUTIOCTPUPOBATH TEOPETUUECKHE MOJIO0KEHUSI KOHKPETHBIMU [TPUMEpPAaMU, IPUMEHATH UX B
HOBOM CHUTYallUH NPH BBITOIHEHUH NPAKTHUECKOTO 3aaHHUs;

MIPOJIEMOHCTPUPOBAJI YCBOEHUE pPaHEE H3YUYEHHBIX CONYTCTBYIOIIMX BOIPOCOB, CHOPMHUPOBAHHOCTH H
YCTOMYMBOCTH MCIIOJIb30BaHHBIX IIPU OTBETE YMEHUN M HAaBBIKOB;

OTBEYaAJl CAMOCTOSTENbHO 0O€3 HaBOJALIMX BOIPOCOB YyuuTeNs. BO3MOXHBI OJHa—/IBE HETOYHOCTH MpU
OCBEILLIEHUN BTOPOCTENEHHBIX BOIPOCOB WM B BBIKIAJAKaX, KOTOPHIE YYEHMK JIETKO MCIpaBWI IO
3aMEYaHUI0 YUUTEIIs.

OTBeT OLIEHNBAETCS OLIEHKOM «4»,

€ClIi OH YJOBJIETBOPEH B OCHOBHOM TpEOOBAHMUSM Ha OLEHKY «5», HO IpHU 3TOM HMEET OAUH U3
HEJ0CTaTKOB:

B W3JIOXKEHHUU JOMYIIEHbI HeOOJsblINEe MpOoOesbl, HE MCKAa3UBIIME MaTEMaTHUYECKOIO COJEp)KaHUs OTBETA,
UCIPABJICHHBIE TI0 3aMEUYAHUI0 YUUTEIIS.

JIOTNYILIEHbl OIMOKKM Wiu OoJjiee JIBYX HEIOYETOB IPU OCBEUIEHHMHM BTOPOCTENEHHBIX BOIPOCOB WIIU B
BBIKJIaJIKaX, KOTOPbIE YUYEHHK JIETKO HUCIIPABUJI 110 3aMEYaHUIO YUUTEIS.

OneHka «3» CTaBUTCS B CIEYIOIIUX CIIyqasx:

HEMOJHO WJIM HEMOCJIEI0BATEIbHO PACKPBITO COJIEpKaHHe MaTepuala, HO MoKa3aHo olIiee MOHUMaHHe
BOIIpOCa U NPOAEMOHCTPUPOBAHBI YMEHHS, JOCTATOYHBIE AJIs JaJbHEHIIEero yCBOEHUS MPOTrpaMMHOIO
Mmatepuana (ompenaeneHbl «TpebGoBaHMSIMM K YCBOEHHIO Y4eOHOrO MpeaMeTa» B HacTosmeld paboueit
IporpaMMe 1o aireope).

UMENUCh 3aTPYAHEHUS WIM JOMYIIEHbl OMIMOKM B ONpEJeNeHUHM TOHATHH U, HCIOJIb30BaHUH
MaTeMaTHYeCKON TEePMHHOJOTHH, YepTeKaX, BBIKJIAJKaxX, UCIPABICHHBIEC MMOCJIE HECKOJIbKHUX HABOJSIIUX
BOIIPOCOB YUHTEJS;

YUEHUK HE CIPaBWICA C NPUMEHEHHWEM TEOPUU B HOBOW CHUTYyaIlMHM MPH BBINOJIHEHUU MPAKTUYECKOTO
3aJJaHMs, HO BBIITOJIHUII 331aHUs1 0053aTEIbHOTO YPOBHS CI0KHOCTHU IO JAHHOU TeMe;

IIPU 3HAHUM TEOPETHUYECKOro MaTepHuaja BBIABICHA HEAOCTATOYHAs CPOPMHUPOBAHHOCTh YMEHHUH MU
HaBBIKOB.

OneHka «2» CTaBUTCS B CIEAYIOIUX CIydasx:
HE PacKpbITO OCHOBHOE COJIepKaHie yueOHOro MaTepuana;



OOHapy>KCHO HE3HAHHE WM HEMOHMMaHHE YYEHHUKOM OoJblleill miu Haubojiee Ba)KHOW YacTH y4eOHOTro
MaTepHaa;

JOMYIICHbI OMUOKK B OMNpEAETICHUU TOHITUN, MPU HMCIOIB30BAaHUM MaTEMAaTUYECKOH TEPMUHOJIOTHH, B
PHUCYHKaX, uepTexax Wiu rpadukax, B BbIKIAKaX, KOTOPbIE HE UCIIPABIIEHBI IOCIE HECKOIbKUX HABOASALIMX
BOIIPOCOB YUUTEJIS.

YUEHHUK OOHApYXHJI MOJHOE HE3HAHUE U HeIOHMMaHUe U3y4aeMoro MaTepuaia Ui He CMOI OTBETUTh HU Ha
OJIMH U3 IIOCTABJIEHHBIX BOIIPOCOB 110 N3Yy4aEMOMY MaTepHaiy.

O1eHKa MUCBMEHHBIX pabOT 00yJarOLIUXCS.

Onenka «5» cTaBUTCS B CIEAYIOIUX CIy4asx:

paloTa BBINOJIHEHA TOJHOCTBIO.

B JIOTUYECKHX PACCYXJIECHHUIX U 0O0CHOBAaHUIX HET MPOOEIOB U OMINOOK;

B pEIIEHUH HET MaTeMaTHYeCKuX OIIMOOK (BO3MOXHA OJHA HETOYHOCTb, OMNMCKA, HE SBIAIOLIAsICA
CJICZICTBUEM HE3HAHUS WM HETTOHUMaHUs y4eOHOTO MaTepurana);

OueHka «4» cTaBUTCSl, €CIIN:

paboTa BBIOJIHEHA IOJHOCTHIO, HO OOOCHOBAaHHS IIaroB pPEIICHWs HEJAOCTaTOYHBI (€CiIM yMEHUs
00OCHOBBIBATh PaCcCYKJICHHSI HE SIBJISIIMCH CHEIUaIbHBIM OOBEKTOM IPOBEPKH);

JOMyIIeHa O/IHa OIIMOKa WM JBa-TPH HEJO0YETa B BBIKJIAJKAX, YEepTEkKax WM rpadukax (eciam 5T BUIBI
paloThI HE ABJISUIUCH CHELMATIBHBIM 00BEKTOM IIPOBEPKHU);

Onenka «3» CTaBUTCS, CCIIN:

JONyLIeHbI 0ojee 0JHON OMMOKU UK Oosiee IBYX-TPeX HEIO0YETOB B BBIKJIAJIKAX, YepPTekaxX WM rpaduka,
HO oOydJaromuiics BiajeeT 00a3aTeIbHBIMU YMEHHUSAMHU 110 IIPOBEPSIEMOM TEME.

OueHka «2» CTaBUTCSl, €CIIU:

JIOTYILIEHbl CYILIECTBEHHbIE OIIMOKHM, IOKa3aBLIME, 4YTO OOydarolluics He BiajgeeT 00sg3aTeNbHBIMU
3HaHUSMM 110 JaHHOM TeMe B MOJHON Mepe.



V1. TemaTu4eckoe MnJIaHUpPOBaHUE

7 Ky1ace
Jlomaminee
3ajaHue,
Ne BocnuratenbHbIi 3JIEKTPOHHbIE
Tema ypoka HousiTust
yYpOKa IMOTEHIUAJT YPOKA (undposbie)
o0pa3oBaTe/ibHbIE
pecypcbl
Paznen 1. Yuncaa u Beruncienusi. PannonajabHble yucsa (8 tem)
1. TloHsATHE parMOHATEHOTO YHCTIa MHOXECTBO parmoOHAIBHBIX YrceNl. OOBIKHOBECHHAS U m. 1, Ne3, Ne5
2. Apudmernueckue NeHCTBUS ¢ PAOHATEHBIMI Konkypc «Kt0 JecsTrudHas I1po0k. UncIoBbie BRIpayKEHUS. Ne6
YHUCIaMU camblil TpaMOTHBIN OCHOBHBIE CBOMCTBA CIOKEHUS 1 YMHOKCHHUS YUCEIT:
Ha ypoKax nepeMeCcTUTENbHOE, COUEeTATEeIbHOE, PACHIPEACTUTEILHOE.
MaTEeMAaTHUKID) I'pynnpoBka uucern.
3. BxonHas koHTpOIBHas paboTa HepasenctBo. UactHoe. CTporoe HepaBeHCTBO (<,>).
4, AHanu3 KOHTpoJIbHOM paboTel. CpaBHEHUE, Becena «Mup B Hectporoe HepaBeHcTBO (>,<). CpaBHEHNE 3HAUYEHUI m. 3, Ne57, 58
YHOPsIIOYMBAHNUE PAlIMOHAJILHBIX YUCEI mudpax». Boennas BBIPKCHHIA.
5. CreneHb ¢ HATYpalbHBIM TI0Ka3aTeNeM TEMaTHKa Ocuosanne crenenu. [Tokasarens crenenu. CreneHs 4ucia ¢ | . 18-20, Ne377,
MaTEMATHYECKHUX HaTypaJbHBIM II0Ka3aTCJICM. 404, 415,
6. Penienre 0OCHOBHBIX 3a/1a4 Ha APOOU, IIPOILICHTHI U3 3a7ad4. HporeHTsl. Nel0, 45, 66
peanbHON MPaKTHKU [Ipu3Haku neaMMocCTH.
7. [pu3HaKK IEITMMOCTH, PA3JIOKEHUS Ha MHOXHTEITH Ipsimast 1 0OpaTHAs IPONOPUHOHATBHOCTS. IIponopiy. Crp. 240-241
HaTypaJbHBIX YUCEI npouurtats, Ne42,
m.31, No724
8. Peanbhubie 3aBucumoct. [psimast u oOpaTHast Crp. 243
MPONOPIUOHATILHOCTH npouurats, Nelo,
https://resh.edu.ru/s
ubject/lesson/6840/
conspect/237795/
Paznen 2. AnrefGpanyeckue Bbipa:keHus (9 Tem)
0. ByKBEHHBIE BBIpAXKECHUS BykBeHHOE BhIpaxeHue. m.2, Ne21, 23
10. Ilepemennsle. [JJonycTrMble 3HAaUCHUS IEPEMEHHBIX. [Tepemennas. ®opmyna. m 11, Ne197,
Dopmynsl. OcHoBanue crenenu. ITokasarens crenenn. Crenens uncna ¢ | https://resh.edu.ru/s
HATypaJbHBIM IOKA3aTEIIEM. ubject/lesson/7258/
Bo3sBenenue uncia B crenedb. CBOMCTBA CTENEHEN. conspect/310099/
11. [IpeobpasoBanme OyKBEHHBIX BBIPAKCHHH, BceMupHslii 1eHb Onpenenenne onuowieHa. CTaHAapTHBIA BUJL OJJHOYICHA. m. 5, Ne97, 105
packpeiTHEe CKOOOK M IpUBEIEHHE TOJOOHBIX peOeHKa. Koaduiuent onnouwiena. Crenenp ogHowieHa. CloxeHue
ClTaraéMbIxX [pe3enTanus Y BBIYMTaHHUE OJJHOUJICHOB. Y MHOKEHHE OJTHOWICHOB.
«CKOJIBKO CTOUT Omnepauys BO3BECHHS OJHOUJICHA B HATYPaJIbHYIO CTEIICHb.



https://resh.edu.ru/subject/lesson/6840/conspect/237795/
https://resh.edu.ru/subject/lesson/6840/conspect/237795/
https://resh.edu.ru/subject/lesson/6840/conspect/237795/
https://resh.edu.ru/subject/lesson/7258/conspect/310099/
https://resh.edu.ru/subject/lesson/7258/conspect/310099/
https://resh.edu.ru/subject/lesson/7258/conspect/310099/

3JIOPOBBE YICHUKA»

Muorouited. Ynensl MmHOrouwieHa. [1ogo0HbIe WiEHBI

12. CBoiicTBa CTENEHN C HATYPATBHBIM TIOKA3aTENEM. MHorowieHa. [IpuBeneHre mog00HbIX MHOTOUJICHOB. m. 18, 19, 20,
MHOro4JIeH CTaHIAPTHOTO BH/IA. Ne415, 418, 439

13. MHOroueHsl Crenenp muorounena. CoKeHue ¥ BHIYMTaHUE n. 21-22, §9, 1. 25,
MHOTI'OWICHOB. Ajnrebpandeckas CyMMa MHOTOWICHOB. No572

14, Crnoxenue, BEIYNTaHUE, YMHOKEHHE MHOTOYJICHOB VYMHOXCHHE OZHOWICHA HA MHOTOYJICH. m.26, Ne589, .27,
DopMyITBl COKpaIIeHHOTO YMHOXeHUs1. KBanpat cymMMbl 1 Ne617, .29, Ne680

15. Tlo1yro0Basi KOHTPOJIbHAS paboTa KBajipaT pazHocTu. PazHocTh KyOOB 1 cymMMa KyOOB.

16. AHanu3 KOHTPOJILHON paboThl. DOPMYIIbI [IpesenTarus Pasnocts kBanpatos. Kazpar passoctn .32, Ne804, 817,

COKPAIEHHOTO YMHOKEHHS «MareMaruka B Tlpumenenue pasTuIHbIX CIOCOO0B Pa3NOKEHHs Ha §13 No885, Ne855
JKH3HA 9EI0BEKD) MHOXHTENU. BeiHecenue 001ero MHOKUTENS 32 CKOOKH.

17. Pa3noskeHne MHOrO4IEHOB HA MHOKHTEIH Cnioco6 rpynmiposku. ITpuvenerue GopMyI COKPAEHHOr0 [~ 1730 "No710, 1. 38

YMHOXCHUA. No936
Pa3ien 3. Koopmunatei u rpaduxn. @ynkmu (8 Tem)
18. Koopamnara Touky Ha TIpsIMOit Koopaunara Touky Ha MpsIMOH. Neg2, 83,
Jlyuu, OTpe3Ku, MHTEPBAJIbI Ha AJITeOPandecKOM SI3bIKE. https://resh.edu.ru/s
JlekapToBa CHCTEMa KOOPIMHAT. ubject/lesson/7233/
I'paduku peanbHbIX 3aBHCUMOCTEH. 3amanue rpaduka main/310093/
19. Yucnossle IpoMexyTkH. Paccrosnue mexay neymss | Jlenp  poccuiickoii | GyHkuuu dopmyoit. Adcumcca. Apryment. OpauHara. Nel64
TOYKaMU KOOPJAMHATHOU NPsIMOM. HayK{ Oynknus. I'paduyeckoe onucanue.

20. [IpsiMmoyrosipHas cucTeMa KOOpAWHAT Ha IIIOCKOCTH. | «MaTtemaTuka B Hezapucumas nepeMeHHast (apryMeHT). 3aBucumMast Nel25, 281,
SKOHOMMKE» WU niepemenHas (QyHknus). OyHKIMOHAIBHAS 3aBUCUMOCTb. https://www.yaklas
pelieHve ®ynxuys. 3HaueHne QyHKIUH. s.ru/p/algebra/7-
CUTYaIIMOHHBIX O6nacTh onpeneneHus. MHOKeCTBO 3HaUSHUH (DyHKITHH. klass/lineinaia-
9KOHOMHYCCKUX [Ipsmas nponopunonanbHOCTh. DyHKIWS BHIA Y= KX. funktciia-y-kx-b-
3amaq [Ipumepsl mpsIMBIX 3aBUCUMOCTEH. ['paduk npsmoit 9165/koordinatnaia

IPONOPIHMOHATIBHOCTH. 3a1a4i Ha CTOMMOCTD IIPH M3y4eHuH | -ploskost-

MOHITHN (DYHKIUH U JIMHEHHOW (DYyHKITUH. koordinaty-tochki-

I'paduk pyHxmm y = | X| 12117/re-8¢95ef91-
ad14-4988-82al-
fa640039ab0a

21. [Ipumeps! rpadukos, 3aaaHHBIX popmynamu. Utenne | Onumiuana mno m 12, 13

rpauKOB peaIbHbIX 3aBUCUMOCTEM. MaTeMaTHUKe. npountats,Ne261,
Konxkypc 277

22. [onsrue pyakuuu. ['paduk GyHKIHH. KpOCCBOPJIOB 10 I1. 14, Ne273, 289

23. CaoticTBa QyHKIHN MaTeMaTHKe No302

24, Jluneitnas ¢pynkuus. [locrpoenue rpaduka «Matremarnaeckuit . 15-16, Ne 300(x,

JTUHEHHON (QYHKITHH. TYpHUD» e), 319(k-n)

25. I'paduk pyaknmm y = | x| BaeknaccHoe I1. 17, mpumep 2,

MEpOTIPHSITHE Ne343
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«Maremartuka B

podheccusix»
Paznen 4. YpaBHeHusi u HepaBeHcTBa (6 TeM)
26. YpaBHeHue, npaBuia mpeoOpa3oBaHus ypaBHEHUS, 1 anpenst — JluneitHoe ypaBHEHHUE C ABYMsI IEpeMeHHBIMU. Pemenne .6, Nel14,
PaBHOCHIILHOCTh YPaBHEHHI. Mex yHapOTHbIIH JIMHEWHOTO ypaBHEHHS. PaBHOCHIBHOCTD JTMHEHHBIX https://resh.edu.ru/s
JICHb MaTEeMaTHKH. ypaBHEHHUH. ubject/lesson/7272/
SBnsieTcs au napa yucen pemenneM ypasHeHusa? ['paduk conspect/294966/
27. JIvHeiiHOE ypaBHEHHUE C OTHOW MEPEMEHHOM, JUHEWHOTO YPaBHEHUS C IBYMS IIEPEMEHHBIMH. AJITOPUTM n.7, Ne130
pelnieHue JUHEHHBIX YPaBHEHMI. rmoctpoeHus rpaduka ypaBHeHHs. JlekapToBa cuctema
28. Pemrenue 3a1a4 ¢ IOMOILIBIO YPaBHEHHH. JlomoHOCOBCKas KOoOpAuHar. 1.8, Ne145
29. JluneiiHOE ypaBHEHHE C IBYyMS ICPEMEHHBIMU U ero | accambOuies «3a MaremaTnyeckas MOZICNTb CUCTEMBI JIBYX JIMHCHHBIX m.40-41, Ne1028,
rpaduk CTpaHULIAMHU ypaBHEHUI ¢ IByMs nepeMeHHbIMHA. CHcTeMa ypaBHEHH. 1047
IKOJIBHOTO Pemenue cucremsl ypaBaenuii. ['paduueckuii meron
y4eOHHKaY. peureHus cucrteM ypaBHeHHH. Crioco0 MoICTaHOBKH.
30. Cucrema IByX TMHEHHBIX YPaBHEHUH C IByMsI Maremarnueckast MOJIENb PELICHHS 3a/1a49d. AJITOPUTM [1.42 npouuTats,
TIepeMEHHBIMH peleHus 3a1a4 ¢ HOMOLIbIO COCTABJICHUS CUCTEM JIBYX Nel061
31. Pelenue cucteM ypaBHEHHIA JMHEHHBIX YpaBHEHUH ¢ 1ByMs Hen3BecTHHIMU. Crioco0 I1. 43, 44 N21070,
CIIOJKEHHS 1083
Pa3nen 5. IoTopenue u 0600menne (3 TemMbl)
32. [ToBTOpEHNE OCHOBHBIX MOHITHI U METOIOB Kypca 7 | [Ipe3enTanus Nel168(1), 1175
Kj1acca, 00001eHe 3HaHUH «YueHble
MaTEMaTHKH B TOJIBI
BOMHBI.
Urpa «BoenHnoe 3x0
B MaTeMaTHYeCKHX
3ajauax»
33. HroroBast KOHTpOIBHAs paboTa
34. AHasu3 KOHTpoJIbHOH paboThl. O6001Iaonmii ypok
8 kJace
Jdomainee
3a/laHHe,
Ne BocnurarenbHbIi 3JIEKTPOHHbIE
Tema ypoka IMonsaTus
YpPOKa NMOTEeHHA YyPOKa (uudposbie)
o0pa3oBaTeJibHbIE
pecypesl
Paznen 1. Yucaa u Berunciaennsi. Kpaaparnoie kopau (7 Tem)

[ToBTOpEHME OCHOBHBIX MOHATUN Kypca 7 Kiacca

Konkypc «Kto
CaMblil TPaMOTHBIN
Ha ypoKax

Oynkus. 3HaueHue GyHkunu. O6IacTb onpeaeneHusI.
MHosxecTBO 3HaueHH (HyHKINH. JINHEHOE ypaBHEHHE C
0JIHOM nepeMeHHo. MHorowieHsl. OCHOBaHHE CTENEHH.

Ne21(B, e), Ne22(0,
T, €)



https://resh.edu.ru/subject/lesson/7272/conspect/294966/
https://resh.edu.ru/subject/lesson/7272/conspect/294966/
https://resh.edu.ru/subject/lesson/7272/conspect/294966/

MaTCMaTUuKN

ITokazarens crenenn. CTeneHb YUCIa C HATyPAIbHBIM
ITOKa3aTeJeM.

2. Bxonnas koHTpOoabHas paboTa

3. AHaM3 KOHTPOJIBHOM paboThl. KBaapaTHBIN KOpEHb MHOKECTBO ACHCTBUTENBHBIX Yrce. KBaapaTHbie KOPHU. m.12, Ne301, 303
U3 Yucia. ApudmMeTnuecknii KBaApaTHBIN KOPEeHb. Y paBHEHUE X2 =a.

4, [Nonsitue 006 UpparroHaIEHOM YHcle. [lecaTuunbie becena «Mwup B I'pacuueckas nunrepnperanus. Haxoxaenue npubmixeHHsx | m.11 crp. 67-68,
MPUOJIVDKEHUS] HPPAIIMOHATBLHBIX YHCEL. nudpax». BoeHnas 3HAYEHUH KBaJAPATHOTO KOpHs. OKpyTIeHne YHCe. Ne291

5. JleficTBUTEIbHBIC YHCIIA. CpaBHeHHe IEUCTBUTENLHBIX | TEMAaTHKA CsolicTBa apI/Id)MeTI/IIICCKoro KBaJgpaTHOTO KOPHS. IT. 11 cTp. 69-71,
YrCeT. MaTEeMaTHYECKUX No282

3amay.

6. ApudmeTnyeckuii KBaJIpaTHBIA KOPEHb. Y paBHEHHE m.12-14, No323,
BHJA 329
X’ =a,

7. CBoiicTBa apupMeTHIECKUX KBaIPATHBIX KOPHEH. IT. 16-19, Ne371,
[IpeoOpazoBaHue YUCIIOBBIX BRIPAKEHUH, CONEPIKAIIIX Ne402, 422
KBaJIpaTHBIC KOPHU

Pasgen 2. Uncaa u Berunciaenns. CTeneHsb ¢ HeabIM MoKa3areneM (3 TeMbl)

8. CreneHs ¢ IeTBIM ITOKa3aTeseM. CreneHb ¢ LEIbIM OTPULIATEIBHBIM MOKa3aTeneM. CBolcTBa n.37, 39, Ne970
CranjapTHas 3alKCh YHCIa. CTETICHH C IIeJBIM MoKa3aTesieM. CTaHIapTHBIA BUJ] YMCIIa

9. Pa3zMepbl 00BEKTOB OKPYKAIOLIETO MHUPA, Nel017
JUTATETHHOCTh MPOIIECCOB B OKPYKAIOIIEM MUpE.

10. CBOICTBA CTEIIEHHU C IIEJIBIM ITOKAa3aTENIEM I1. 38 mpouuTats,

Ne989

Paznen 3. YpaBuenusi nu HepaBeHcTBa. KBagpaTHbie ypaBHenusi (6 Tem)

11. KBagpatHoe ypaBHeHue. HenonHoe kBagpaTHOe BcemupHslii 1eHb
YpaBHEHHUE. peOeHka.
IIpe3enranus
«CKOJIBKO CTOUT
310pOBbE YUCHHKA»
12. @®opMyIia KOpHEH KBaJIpaTHOro ypaBHeHus. Teopema
Buera.
13. Pemenne TeKCTOBBIX 33/1a4 ¢ HOMOILBIO KBaJIPATHBIX
YpaBHEHUH
14. Pemenne ypaBHEeHMI, CBOAALIMXCS K KBaIPATHBIM

Henonnsre KBaApPaTHBIC YPABHCHUS.

Brinenenue kBagpata nsywiena. Juckpumunant. @opmyna

KOpHEH KBaJpaTHOro ypaHeHus. Teopema Buera.
Pemenue 3anau maremMaTuky, (PU3MKY C TOMOIIBIO
KBaJpaTHBIX yPaBHEHUH.

m21, Ne518

I1. 22, BEIyunTH
(hopMyJibl KOPHEH,
Ne535, m.24, Ne581

I1. 23, Ne561,
https://resh.edu.ru/s
ubject/lesson/1977/
main/

Ne650(B, 1)



https://resh.edu.ru/subject/lesson/1977/main/
https://resh.edu.ru/subject/lesson/1977/main/
https://resh.edu.ru/subject/lesson/1977/main/

15.

[lommyromoBast KOHTpoIBHAs paboTa

16.

AHanu3 KOHTPOJIbHOM paboThl. [Ipocretiiire qpodHO-
paIOHAIBHEIC YPaBHCHUSI.

[IpezenTanus
«MaremaTuka B
JKU3HU YEeJIOBEKa»

JpobHble panrioHaIbHBIE ypaBHEHUS

1. 25, Ne601(a-1),
603(a)

Paznen 4. Anredpanyeckue Boipaskennst. KBaapatubiii TpexwieH (2 TeMbr)

17. KBagpatHbrit TpexwieH JleHb poccHiickoi Ksanpataerii TpexwieH. Pasnoskenne KBaapaTHOTO No543,

HayKH TpexuwieHa Ha MHOKUTEIH https://resh.edu.ru/s
ubject/lesson/1557/
main/

18. PaznoxeHue KBagpaTHOTO TPEX4iICHA HA MHOXKUTEN «MaremaTuKa B 3agaHue Ha

HSKOHOMHUKE» WIIH KapTouKe

peleHue

CUTYalMOHHBIX

HKOHOMHUYECKHX

3aga4

Pazjien 5. Asiredpandeckue BbIpaxkeHus1. Aredpanyeckasi 1podb (4 Tembi)

19. Anrebpandeckas npo0s. JlomycTuMbie 3HAYCHHS Jens poccuiickoit Anrebpandeckoe BhIpaKEHHE. m.1, Ne4, 12,
MEPEMEHHBIX, BXOAIIUX B aJIredpandeckoe HayKH OCHOBHOE CBOWCTBO JPOOH. https://resh.edu.ru/s
BBIpaKEHHE CroxeHne v BEIYUTaHKUE APOOEH C OMUHAKOBBIMA U ubject/lesson/1261/

20. OCHOBHOE CBOHCTBO areOpandecKoi Ipoou. Onumnuaza 1o PasHbIMH SHAMCHATCIISIMH. Hal’fMeHI’mee obiwiee kpaTHoE. I1.2, Ne24, 30
CoxkpainieHue pooeit MaTeMaTHKe. YMHOKeHHE 1 AeneHne ApoGeii.

21. CnoxxeHue, BHIYUTAHUE, YMHOKECHUE U JACIICHUE Koukypc Cnoxetne, BHqHTaHHS’ YMHOMCHHNC MM ICTICHNC I1. 3-4, No54, 74, 1.
anredpandeckux poOei. KPOCCBOPJIOB TI0 pallHOHABHEIX ApObel 5-6, Ne110, 133

22. [IpeobpazoBanue BEIpAKEHHH, COEPKAIINX MaTeMaTHKe I1.7, Ne150
anrebpandeckue apoou «MaremaTH4eCKHil

TYypHHUP»

BuexknaccHoe

MEpOTPUITHE

«Marematuka B

npodeccusix

Pa3znen 6. YpaBHeHusi u HepaBeHcTBa. CHcTeMbl ypaBHeHHId (3 TeMbl)

23. JIuneiiHoe ypaBHEHUE C ByMsI IEPEMEHHBIMH, ETO JIuneliHOoe ypaBHEHUE C IByMs NIEPEMEHHBIMU. Pemenue Ne618
rpaduK, IpUMepHl PELICHUS] YPaBHEHUH B LIEJbIX JMHEHHOT0 YpaBHEHHS. PaBHOCHIBHOCTD JINHEHHBIX
YUCIIaX. YpaBHEHUIA.

24, Pemenue cucrem IByx JIMHEHHBIX YpaBHEHUH ¢ AByMs | «MaTeMarnudeckuii SBnsiercs v napa 4ucen perieHueM ypasHenus? I'paduk No758
MEPEMEHHBIMH. TYpHHUDP» JIMHEHHOT0 YPaBHEHHUS C IBYMS IEPEMEHHBIMH. AJITOPUTM

25. Pemenne TeKCTOBBIX 3a1a4 C IOMOIIBIO CUCTEM MIOCTPOEHNUs TpaduKa ypaBHEHHUS. I1. 30 npounTars,

YpaBHEHUH

Pemrenue cucremsl ypaBHeHwuid. ['padudeckuii MeTon
peueHus cucreM ypaBHeHui. Criocod noacraHoBku. Cioco0
CJIOJKEHHS.

Ne769



https://resh.edu.ru/subject/lesson/1557/main/
https://resh.edu.ru/subject/lesson/1557/main/
https://resh.edu.ru/subject/lesson/1557/main/
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MartemaTtryeckasi MOZENb CHCTEMBI IBYX JIMHEHHBIX
ypaBHEHUH C IByMsI IEPEMEHHBIMH.

Pa3nen

7. YpaBHeHus u HepaBeHcTBa. HepaBencrna (3 Tembi)

26. UwucioBeie HEPaBEHCTBA M UX CBOMCTBA. YucnoBele HepaBeHCTBA. CBOMCTBA YHCITIOBBIX HEPABCHCTB 1.28-29 mpouunTaTs,
[lepeceueHue n 00beTMHEHUE MHOXKECTB. YHCIIOBEIC Ne727, 751,
npomexxyTku. Kpyru Diinepa. M300pakeHne YUCIOBBIX https://resh.edu.ru/s
MPOME)KYTKOB Ha KOOPIMHATHOM MPSIMOH. ubject/lesson/1983/
HepaBeHcTBo ¢ o1HOM nepemeHHoit. CrcTeMa HepaBeHCTB ¢ | main/

27. HepageHcTBO ¢ 0HOM nepeMeHHON. JInHeHbIE 1 anpens — OJIHOM IIEPEMEHHOMN n.32-34, Ne816,

HepaBEHCTBA C OJTHOM IIEPEMEHHOH U MX peIIeHIE. MexmyHapoIHBIH 841
JICHb MaTEeMaTHKH

28. CucTtembl TMHEWHBIX HEPABEHCTB C OJTHOM MEpeMEeHHON I1. 35, Ne878
U UX pelIeHHe.

Paznen 8. ®ynkuuu. OcHOBHbIE MOHATHSA. (2 TEMbI)

29. [onstre pyHKINN. JlomoHOCOBCKas Oynknus. 3Hadenne GyHKun. O0IacTh onpeeneHus. Crp. 270
O6nacTe onpeaereHns] © MHOYKECTBO 3HAUCHHH accamones «3a MHOXecTBO 3HaUEHHH HYHKIUH MPOYUTATH,
¢bynkimu. CnocoObl 3a1anus GYHKIHA. CTpaHUIIAMH https://resh.edu.ru/s

IIKOJIBHOTO ubject/lesson/3139/
yueOHHUKa main/

30. I'padux Gpynxnum. CBolicTBa HyHKINH, UX 3anaHus Ha
otoOpakeHue Ha rpaduke. UTeHre U OCTPOCHHE KapTOUKe
rpaduKoB (QyHKITHHA

Paznen 9. ®yukuuu. Yucnosbie pyHkiuu (2 Tembi)

31. @DyHKIINH, OMUCHIBAIONIUE MPSAMYIO U 0OpaTHYIO IIpesenrtanus TaGmune! 3HaYeHHit. OYHKIMK BHAA Y=X_ U ee rpaduk. I1.8, cTp. 43-46
MPOTIOPIIMOHANBHBIE 3aBUCUMOCTH, UX TPa(HKH. «YueHble y= N . npounrtats, Nel80,
T'unep6ona. MATEMATHKH B TOMbI [Tapabomna. dyHKIISA . E€ cBoiicTBa u rpaduk. 185

32, S —— < y= " BOIHBI». K}’6I/I‘{GCKa${:Hap360JIa, ee cBoiicTBa u rpaduk. ['padux TL.15, c1p. 84-86,

T ool . Wrpa «Boennoe sxo | PYHKIH Y = [X] Ne355
y =¥* y=|x|; rpaduveckoe penieHne ypaBHeHHI 1 B MATEMATHICCKIX 2992,
CHCTEM ypaBHEHHUH https://www.geoge
sajadax» bra.org/graphing?la
ng=ru

Pa3znea 10. IloBTopeHue, 00061meHue (2 TemMbl)

33. HTorosast KOHTpoJbHAsA padoTa

34. AHaiu3 KOHTpOJIbHOW paboThl. [ToBTOpEeHNEe OCHOBHBIX

MOHSTHH ¥ METO/IOB KypcoB 7 U 8 KI1accoB,

000011IeHrEe 3HAHU

9 kj1acce
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Jlomamnee

3ajaHue,
Ne BocnurarenbHbIi 3JIEKTPOHHbIE
Tema ypoka IMonsitust
yYpoOKa NOTEeHUHAJ YPOKa (undposbie)
o0pa3oBaTe/ibHbIE
pecypcsl
Paznen 1. Yucaa u Beruncienust. JleiictButebable unciaa (5 tem)
1. [ToBTOpEeHNE OCHOBHBIX MOHITHIA U METOAOB Kypca 8 Oynkuus. 3Hadenne GyHKIun. O6IacTh onpeeeHus. Nel6, Ne29
KJ1acca MHuosxecTBo 3HaueHw (HyHKIMH. JIMHEeHOE ypaBHEHHE C
2. BxonHast kKoHTpoJbHAs paboTa. Konkypc «Kto 0JHOH nepeMeHHO. MHorounensl. OCHOBaHUE CTEIIEHU.
CaMBbIi TPaMOTHBIN [Tokazarens crenenu. CTeneHb Yyucia ¢ HaTypaJlbHBIM
Ha ypoKax IIOKA3aTENEM.
MaTEMaTUKI)
3. AHaM3 KOHTPOJIBHOHN paboThl. PanimoHasHbIC YKcha, MHokecTBO pallMOHANIbHBIX uncen. Mppaunonanbasie ynucna. | [Ipounrtarts cTp.
WppaIMOHAIbHBIC YNCIIA, KOHCUHBIC U OECKOHEUHBIC Koneunas apo0b, OeckoHEeUHas IeCATUIHAS APO0b 266
JECSITHIHBIC APOOU.
4. MHOXECTBO AEHCTBUTENBHBIX YHUCEIN. Becena «Mup B MHoecTBO neiicTBUTENbHBIX Yrcen. beckoneunas apo0s. No883
JleiicTBUTENBHBIC YUCIIa KaK OECKOHECYHBIC uudpax». Boennas OkpyTieHue 9ucen
JECTHIHBIC APOOH. TeMAaTHKa
5. CpaBHeHHE NeHCTBUTENBHBIX yncesl. OKpyrieHue MaTEeMaTHYECKUX Nog8&4,
yucen. [Ipukuaka u olieHKa pe3yJbTaTOB BHIUUCICHUI | 3a]ad. https://resh.edu.ru/s
ubject/lesson/7239/
conspect/249105/
Pa3nen 2. YpaBHeHusl H HepaBeHCTBA. YpaBHEeHHUsI € OJ{HOM NepeMeHHOi (5 Tem)
6. Jluneitnoe ypaBHeHue. Pemienue ypaBHeHuUi, Lenbie 1 qpoOHbBIC ypaBHEeHUs. BUKBagpaTHOE ypaBHEHUE, Crp. 259-260
CBOJSIIMXCSA K IMHEHHBIM. JpoOHo-panioHanbHbIe ypaBHEHUS npouurtars, Ne925
7. KBagpatHoe ypaBHeHue. Penienue ypaBHeHUl, n. 12 npouyuTars,
CBOJISIIMXCSA K KBaJpaTHBEIM. bukBaapaTHbIe Ne279
YpaBHEHHUSI.
8. [IpumMeps! pelicHUs] ypaBHEHUH TPEThEW U 4ETBEPTOMN Ne935
CTEIEHEN Pa3I0KEeHUEM HA MHOXKHUTEIH.
9. Pemenne JIPOOHO-PAIMOHATBHBIX YPABHEHHM. I1. 13 mpouuTars,
Nel23
10. | Pemenue TeKCTOBBIX 3a/1a4 AJIr€OPaNUIECKUM METOAOM TekcToBbIE 3a1aul HA ABMKEHHUE, CIUIABHI, paCTBOPBI. Ne939,

https://foxford.ru/w
iki/matematika/teks
tovye-zadachi-pro-
smesi

Paznen 3. YpaBHeHusi u HepaBeHcTBa. CHcTeMbl ypaBHeHHI (6 Tem)

11.

| VpaBHeHHE ¢ IByMs IePeMEHHBIMHE | ero rpaduk.

| Jluneitnoe ypaBHEHHE ¢ ABYMs [IepeMEHHBIMH. Pelrrenne

| n. 17 npouurars,
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JIMHEUHOT0 ypaBHEHUA. PaBHOCUILHOCTD JTUHEUHBIX

Ne399

12. Cucrema IByX TUHEHHBIX YPAaBHCHHUH C ABYMS Bcemupnslii 1eHb YpaBHEHUI. Ne414
MIEPEMEHHBIMHU U €€ pellleHHe. peOeHka. SBnsieTcs au napa yucen pemenneM ypasHeHusa? I'paduk
13. | I'paduueckas unTepnpeTanus cucTeMbl ypaBHeHuil ¢ | IIpesenTanus JMHEHHOI0 YPaBHEHHUS C IBYMS IEPEMEHHBIMH. AJITOPUTM I1. 18 npouurars,
OBYMS «CKOIJIBKO CTOUT noctpoeHus rpaduka ypapHeHus. Pemenue cucremMbl Ne418
IIEPEMEHHBIMUA 37I0pOBbE YUEHHKa» | ypaBHeHUH. I'pauueckuii METON peleHus CUCTEM
14. Pewmenne cucreMm nByX ypaBHEHMM, 0JHO U3 KOTOpbIX | IIpesenTanus ypasHenui. Cioco6 noactanoBku. Crocob CroKeHus I1. 19 npountars,
JINHENHOE, a JPYroe — BTOPOU CTENEHU «Maremaruka B Ne430, 432,
)KU3HU 9EJIOBEKA» https://resh.edu.ru/s
ubject/lesson/1999/
main/

15. [lommyromoBast KOHTpoOIBHAS paboTa

16. | Pemenne TeKCTOBBIX 33724 areOpandecKuM I1. 20 mpounTarts,

coco0oM Ne459

Pa3nen 4. YpaBHenusi m HepaBeHcTBa. HepaBencrsa (5 Tem)
17. | Ananu3 KOHTPONBHOH paboTel. YncmoBbie «Maremartuka B Yucnossle HepaBeHCTBA. CBOICTBA YHCIOBBIX HEPABEHCTB. [Ipouutats CTp.

HEPaBEHCTBA M MX CBOWCTBA. SKOHOMUKE» WITH N3o0Opaxenne 9MCIOBBIX TPOMEXKYTKOB Ha KOOPAHMHATHON 262-264, Ne1000
pelieHue npsimoii. HepaBeHcTBa ¢ 1ByMst mepeMeHHbIME. CHCTEMBI
CUTYalMOHHBIX HEPABEHCTB C JIBYMSI IEPEMEHHBIMH
9KOHOMHUYECKHX
3aj1a4

18. | JluneliHble HEPaBEHCTBA C OJHOW MEPEMEHHON U UX Onummnuaza mno Nel001(6, T, )

pelieHue. MaTeMaTHKe.

19. CHcTeMbl TMHEHHBIX HEPABEHCTB ¢ OHOM nepemenHoii | KOHKypC Ne399(a, 0)

U UX peUICHUeE. KpOCCBOPIIOB 110
20. | KBamparHbie HEpaBEHCTBA U HX pEIlICHHE. MaTeMaTHKe . . 14 npounrars,
«MaremaTHyecKui
Ne306
TYypHHUP»
21. I'paduueckast vHTEpHIpETaIHsI HEPABEHCTB U CUCTEM BHeKTacCHOE .21 mpouuTars,
HEPABEHCTB C JABYMs [IEPEMEHHBIMU MepOTpHSATHE Ne486
«Marematuka B
npodeccusix
Paznen 5. ®yuxkuuu (4 TemMbl)

22. | KBagparnunas ¢ysnkuus, e€ rpaduk u cBoiicTsa. Ksangpatnunas ¢ynkuus, ee rpaduk, napadona. Koopaunatsr | I1. 1-2, Ne33, m. 5
BEPILIUHBI 1apadoIibl, ock cuMMeTpur. ['paduk u cBoiicTBa npouuTtars, Ne9l,
dysxmmn y = ax’. Ne93

23. [Tapabosa, KOOpAUHATHI BEPIIHUHBI 1apadoJIbl, OCh [paduku GyHKIMiE y = ax® +n u y = a(x-m)? 1. 6 IpoYUTaTh,

CUMMETPHUH NapadoIIbl.

I'paduk GyHKimn y = ax’ + bx + ¢
I'paduk pyHkmn y = | x|

Nelll, m. 7, Nel26,
https://resh.edu.ru/s
ubject/lesson/1995/



https://resh.edu.ru/subject/lesson/1999/main/
https://resh.edu.ru/subject/lesson/1999/main/
https://resh.edu.ru/subject/lesson/1999/main/
https://resh.edu.ru/subject/lesson/1995/main/
https://resh.edu.ru/subject/lesson/1995/main/

main/

24. o _ _k 1 anpens — Ne23 crp. 11,

I'paguxn pyrkmuiicy = kx, y = kx + b, y = MeskayHapoJHbI#H https://www.geoge
JIEHb MaTEMAaTHUKH. bra.org/graphing?la
ng=ru

25. | I'padukn dpynxmmii:y = ax®, y = ax’,y =yx, y Ned9 ctp. 21, Ne96
= P crp. 37

Pa3znen 6. UncioBble nociieioBaTeibHOCTH (6 TeM)
26. | IlonsTHE YUCIOBOH MMOCTIEIOBATEILHOCTH. JlomoHOCOBCKast [onsTHE MOCIENO0BATENHEHOCTH. 1. 24 IpOYUTaTH,
accamOiest «3a ApudmMerndaeckast mporpeccus. No562
CTpaHUIIAMHU Cymma 1repBBIX N 4IeHOB apu(PMETHIECKON IPOTPECCHN;

27. | 3aganue MOCJIeI0BaTEIbHOCTH PEKYPPEHTHOM | HIKOJIEHOTO peleHue 3a/1a4 ¢ UCIOb30BaHuEM (OPMYIIBL. No566
(hopmy1oif u hopMyIoif n-ro wieHa yaeOHIKaY I'eomeTpudeckas mporpeccus.

28. | ApudmeTrueckas ¥ TeOMETpUYECcKasi MPOrPEeCcCUu CyMMma IIpBHIX 1 HIICHOB ICOMETPHHECKOH MPOrpeccHii; I1. 25 nmpounTarts,

peleHue 3a1a4 ¢ UCIoIb30BaHuEM (hopMyI. Ne577. 580. 1. 27
Pacuer Bo3pacTanust BKJIaja (CI0KHBIE IPOLICHTHI) IO 7
. pouYuTaTh, Ne628,
(hopMyIe n-To YieHa reoMeTpUIeCKON IPOTPECCHH. hitps://resh.edu.ru/s
ubject/lesson/2007/
main/

29. dopmysibl N-To YieHa apuGMeTHIeCKON U 1. 26 TpoYuTaTh,
FEOMETPUYECKON NPOrpecCuii, CyMMbI IEPBBIX N Ne605, . 28
YJICHOB npountaTh. Ne650

30. | M3o6paxenue wieHOB apupMEeTHIECKON 1 Ne626
TreOMETPHYECKON MTPOTPECCHIA TOUKaMHU Ha
KOOPJIMHATHOM IJIOCKOCTH

31. JInHEeHHbIN 1 SKCTIOHEHIIUATBHBIN pocT. CII0KHBIC Ne658, Ne877,
MPOLIEHTHI Ne880,

https://ppt-
online.org/1323612
Paznen 7. IloBTOpenue, 00001eHue, cucreMaTu3auus 3HaHuii (3 TeMbl)
32. [ToBTOpeHME, 0600MICHNE U CUCTEMATH3AIINS 3HAHIH [IpezenTanus Pemenne
«Y4eHsle TPEHUPOBOYHBIX
MaTeMaTUKH B TOJbI 3amagy ' BO

BOMHBI.

HUrpa «Boennoe 3x0
B MaTEMAaTHYECKUX
3ajadax»



https://resh.edu.ru/subject/lesson/1995/main/
https://www.geogebra.org/graphing?lang=ru
https://www.geogebra.org/graphing?lang=ru
https://www.geogebra.org/graphing?lang=ru
https://resh.edu.ru/subject/lesson/2007/main/
https://resh.edu.ru/subject/lesson/2007/main/
https://resh.edu.ru/subject/lesson/2007/main/
https://ppt-online.org/1323612
https://ppt-online.org/1323612

33.

Wrorosast KOHTpOIBpHAA padoTa

34.

AHanu3 KOHTPOIBHOH paboTsl. O000IIeHNE 1
cucTeMaTu3aIus 3HaHuM




10.
11.
12.
13.

14.
15.

VII. YueOHO-MeTOAMYECKOE 0OecniedeHre 00Pa30BaTeIbHOI0 NpoLecca

Oobs13aTesIbHbIE YUeOHbIe MATEPHAJbI IS 00yYAKOIIMXCH:

Makapserue, FO. H. Anrebpa: yueObHuk ans 7 kiacca oOmieoOpazoBarenbHbIX yupexaenui / FO. H.
MakapserueB, K. . Hemxos, H. I'. Munatok, C. b. CyBopoBa; nox pea. C. A. TensikoBckoro. - M.:
IIpocsemnienue, 2014.

MakaperueB, 0. H. Anrebpa: yueObnuk mis 8 kiacca oOmieoOpazoBarelbHbIX yupexaenuit / FHO. H.
Makaperue, K. . Hemkos, H. I'. Munmiok, C. b. CyBoposa; nox pea. C. A. TenskoBckoro. - M.:
[Ipocsemenue, 2014.

Makapserue, FO. H. Anrebpa: yueOnuk ans 9 kiacca oOmieoOpazoBarenbHbIX yupexkaenuid / FO. H.
MakapserueB, K. . Hemxos, H. I'. Munatok, C. b. CyBopoBa; noxa pen. C. A. Tenaxosckoro. - M.:
IIpocseunienue, 2014.

MeTtoanyeckue MAaTEPHAJIbI IJI YUYUTENS:

Junaktrueckue matepuaisl mo aiareope. 7 kiace / JI. 1. 3pauy, JI. B. Ky3nenosa, C. b. CyBopoga. - M.:
IIpocsemienue, 2019.

Anrebpa. Iunaktuueckue matepuansl. 8 kimacc / B.M. XKoxos, FO.H. Makapserues, H.I'. Munatok.-M.:
[Ipocsemienue, 2012.

Anrebpa. Junaktudeckue marepuansl.9 kinace./ O.H.Makapserues, JI.b. Kpaiinesa, H.I'. Munmgiok. —M.:
[Ipocsemienue, 2019.

Mungatok H. I'.Anrebpa. Metoauueckue pekoMeHIanuu. 7 kjiaacc : yde6. mocobue it o0meodpa3zoBart.
opranuzamii / H. I'. Munmiok, U. C. llneikoBa. — M. : IIpocBemenue, 2017.

Mungatok H. I'.Anrebpa. Meroauueckue pekoMeHIanuu. 8 kiacc : yued. mocodue s obmeoOpa3oBar.
opranuzammii / H. I'. Munmiok, W. C. llneikoBa. — M. : [IpocBemienue, 2016.

Mungtok H. I'.Anre6pa. Meroaudeckue pekoMeHaanuu. 9 kiacc : yue0. mocodbue st obmeoOpa3oBar.
opranuzamii / H. I'. Munmiok, W. C. llneikoBa. — M. : [IpocBemmenue, 2017.

Hudposbie o0pazoBaTe/ibHbIE peCypPChl H PeCYpPChbl CeTH HHTEPHET

http://www.prosv.ru - caiit uznarenscta «IIpocserienne» (pyopruka «MaTemaTnka)
http:/www.mnemozina.ru - caiit u3narenscrBa MuemosuHa (pyopuka «MaremaTika)
http:/www.drofa.ru - caiit uzgarenscrsa JIpoda (pyoprka «MaTemMaTHKa)

Geogebra - mpunoKeHHE € OTKPBITHIM HCXOTHBIM KOJIOM, CIICHHATBHO Pa3padOTaHHOE KaK CPEICTBO
U3y4YeHUs U 00yUICHUS TEOMETPHH | anreope.

https://resh.edu.ru/ - Poccuiickast 3neKTpOHHAsI IIKOIA.

https://fipi.ru/ - denepanpHOe rocymapcTBEHHOE OODKETHOE HaydHOe yupexaeHnue «DenepanbHbIii
MHCTUTYT TEJarorHyecKuX M3MEPEHHi» 3aHMMaeTcs HCCIEOBAaHUAMHU B 00JAaCTH OLIEHKM KadyecTBa
oOpa3zoBaHUs


http://www.ege.edu.ru/
http://www.ege.edu.ru/
https://resh.edu.ru/
https://fipi.ru/

KoHTpoJibHO-U3MepHuTe/IbHbIe MaTepUAJIbI

7 kiacce
Ypoxk 3. BxogHasi KOHTpoJIbHas pa6oTa

1.HaiiauTe 3HaYeHHe BbIpaxenus: — 4,2 + (- 8,7) + 8,7 - 10,12
a) 14,32; 6) -14,32; B) -5,92; 1) 5,92.

2.Pemuth ypaBHenue 6x — 8 = 19 — 3x u Bb10epuTe OTBET:
a)-9;0)9;8B)-3:;1)3

3.Haiigure: 36% ot 65
a) 24,3; 0) 23,4; B) 32,4; 42,4

4.0T™MeThTEe HAa KOOPAMHATHO# MiockocTH Toukn M(2; 8); N(-3; -2); P(-2; 3) m Q(4; -3). [IpoBenure
npsimbie MN u PQ. HalinnTe KoOpAMHATHI TOYKH MepecedeHus :

a)npambix MN u PQ;

0) npsimoii MN c ocbr0 abcumcc;

B) npsimoii PQ ¢ ockI0 opauHAT.

5.BBINOJHUTH AelCTBUA:

28 45 53

33 98 11

E 0 &8 8
a) 7;6) 547 ;)7 ;) 32

Ypok 15. IToayrogoBasi KOHTPOJIbHAsA padoTa

1°. Pemute ypaBHenue: 5X —4,5=3x + 2,5.

2°. Ilmara 3a TesedpoH B ITOM roay cocraBisier 360 pyoseii B Mmecau. B ciaenywomem
rony ona yBeauuurcss Ha 5%. Ckoabko pyoOaeil npuaércs IUIATHTh — €KeMECSYHO
3a Tesie)OH B CJeqyoLeM rogy?

3°. HaiiauTe 3HaYeHHe BbIPAKEHUS

(a+2)’-a(4—7a) npu a=—1.

4°, BpinoJiHUTE AeHCTBHUSA:
712 20 . 2 4
a)y -y 6y B 0ds et
3°.27

5. Buruucaure: >
81

Kpurepuu oneHku:

«5» - BEpPHO BBINOJIHEHBI BCE 3a/1aHNUS;
«4» - BEPHO BBITIOJHEHHI 4 3aaHUS;
«3» - BEPHO BBINOJIHEHHI 3 3aJaHUsl.

Ypoxk 33. UTorosasi KOHTpoJIbHas padoTa

14a*b 3x y? —z°
1°. 1. CokpaTure Apodb: a ;0 ;8 .
P P )49a3b2 )x2 +4x 2y +212
3x-1 x-9,

2. IIpeacraBbTe B BUE APOOH: N

3x
2

3. HaiinnTe 3HaYeHHe BbIPAKEHUS!

—anmpu a=0,2, b=-5.



5 2

Jex Y
y* o 14x%
5. Pemnre cucremy ypaBHeHuii: @dx +y =3,
6x — 2y = 1.

4. IlpeacraBbTe BhIpaKeHHe B BUJIE ApoOH:

Kpurepuu orieHku:

«5» - BEpHO BBITIOJIHEHBI BCE 3aJIaHUS;
«4» - BEpHO BBITNIOJHEHHI 4 3a/1aHUS;
«3» - BEpHO BBITIOJIHECHBI 2-3 3aJ1aHus.

8 kuace
Ypok 2. BxogHasi KOHTpoJibHas pa6oTa
1°. Yupocrure Beipazkenne: a) -2xy° - 3x°y’;  6) (-4ab®)%
2°, Pemiure ypaBHeHUe
4(1-5x)=9-3(6x-5).

2 2
3°, Pas;iosknTe HA MHOKHTEIH: a) a’b—ab?%;  6) 9x —x°.

4. Typuct npoues S0 km 3a 3 qusi. Bo BTopoii 1enb o npomen Ha 10 kM MeHbIIe, YeM B NepPBbIii
JAeHb, M HA 5 KM OoJsib1e, yeM B TpeTHil. CKOJIbKO KMJIOMETPOB MPOXOANJI TYPUCT KAMK/AbIN 1eHb?
5. Peminre cucreMy ypaBHEeHU

Ix—-y=1,

2x + 3y =1.

Kpurepuu oneHku:

«5» - BEpHO BBINIOJIHEHBI BCE 33/1aHUS;
«4» - BEpHO BBITIOJHEHHI 4 3a/1aHMUS;
«3» - BEpHO BBITNIOJIHEHHI 3 3a/1aHMUS.

Ypok 15. IToayrogoBasi KOHTPOJIbHAsA padoTa

1. Haiigute 3Ha4YeHHe BbIPAKEHUS
72

(2v3)
2
2. Pemute ypapnenue 2x~+3x-2=0
3. BelunciuTe 3Ha4eHne BbIPasKeHHs
g—6.gl5
g?

4. Ha xoopanHaTHOI npsMoii orMedenbl ToukH A, B, C, D. OnHa U3 HUX COOTBETCTBYET YHCITY

—

Via

Kakas 3T1o Touka?

A B C D

— e —t fom=
5 ] 7
5. Pemure cucremMy HepaBeHCTB
—48+6x>0,
6-5x>—4.

Kpurepnu olieHKH:

«5» - BEpHO BBINIOJIHEHBI BCE 3a/1aHUS;
«4» - BepHO BBITIOJIHEHBI 4 3a/1aHUS;
«3» - BEPHO BBINOJIHEHBI 3 3aJaHUsl.




. Pemure ypaBHeHHUs:

Ypoxk 33. Utorosasi KOHTpoJIbHasi padoTa

1
1. Belunciure: a) 0,5,/0,04 + g\/144; 65)v0,25-64;

2. PemmTe ypaBHeHHeE:
2X2 +7x-9=0;

YcranoBute cooTBeTcTBHE MexKAYy rpaduxkamMu GpyHkuid u popmyiaMmu, KOTOpPbIe UX 32/1a10T.

I'PAOUKHN

A) ¥ b) ¥ B) ¥
1 1 1
rad
op 1 x 0] 1 x o] 1 x
\

DPOPMYVYJIbI

1) 2) 3)

y=-3 y=X-3

4. PemmTe cMCTeMY HEpPaBEHCTB:
4x|- 10 > 10,
3X|-5>1

Kpurepuu oneHku:

«5» - BEpHO BBITIOJIHEHBI BCE 3aJIaHUS;
«4» - BEpHO BBINOJHEHBI 3 3a/1aHMUS;
«3» - BEpHO BBITIOJIHEHHI 2 3a/I1aHHUS.

y=—23X

9 kJacc

Ypok 2. BxonHasi KOHTpPoJIbHasi padoTa

a)3x® +13x-10=0;
6)2x* = 3x

1
2. Boruncamre: 2)1,94/0,36 + E\/196; &) +0,36-25;

3. YcTaHOBHTe COOTBETCTBUE Me:KAYy rpadukamMu pynkuuii u ¢popmyaamMu, KOTOpPble UX 3a1a10T.

I'PAOUKHN



A) Fi ) B) 3 ¥ B) y Fi
y

/]
A1 1 1
A (0] 1 T o 1 N T 0| 1 X

Y

Y

i i) 1
DOPMV.JIbI

2 y=2x+4 2) y=—2x—4 3) y=—2x+4

4.Peminre cucTeMy HepaBeHCTB:
2Xx—-3>0,

x+4>0

KDI/ITGDI/II/I OILICHKH .

«S» - BCPHO BBIINTOJIHCHBI BCC 3a/IaHUA;

«4» - BEpHO BBIIIOJIHEHBI 3 3aaHNUS;
«3» - BEPHO BBINOJIHEHBI 2 3aJaHUsl.

¥Ypok 15. IToayrogoBasi KOHTpPoJIbHAsA padoTa

5
1. KakoMy M3 JaHHBIX NPOMEKYTKOB IPUHALIEKHT YHCIO /
1) [0,5:0,6]
2)[0,650,7]
3)[0,7;0,8]
4)10,8:0,9]
2. Pemmte ypasuenne 4x”-2x>-1=0.
x? 12—x
3. Pemiurhs ypaBHeHue: = ;
P x> -9 x*-9
2x+yv =4,

4. PemunTe cucreMy ypaBHEHHUM: § +y? =

Kpurtepnn oneHku:

«5» - BEpHO BBINIOJIHEHBI BCE 3aJJaHUS;
«4» - BEpHO BBITIOJIHEHBI 3 3aJIaHUS;
«3» - BEpHO BBITNIOJIHEHHI 2 3a/1aHMUS.

Ypoxk 33. UTtorosasi KOHTpoJIbHAas padoTa

1. Ilpu paGore d¢onHapuka  Oarapeiika  TOCTENEHHO  pa3psKaeTcsi W HanpsiKeHHe
B JJIeKTpuueckoil nenu gonapuxka nagaer. Ha rpaduke nmokasana 3aBUCHMOCTb HAIPSI’KEHHUS] B
nenu OT BpeMeHH padorsl (oHapuka. Ha ropusoHTaJbLHOH OCH OTMe4eHO BpeMsi PadoThbI
(oHapuka B yacax, Ha BepTHKAJIbHOI 0CH — HanpsikeHHe B BoJbTax. Onpenenaure no rpaguky, 3a
CKOJIbKO 4ac0B padoThl ¢poHapuka Hanpskenue ynaaér ¢ 1,6 B no 0,8 B.



f |

1.8

1.6

1.4

1.2 .

1.0 N

0.8

0.6

0.4

0,2

0,0 -
0 5 10 15

2. YKaKHTE peIlcHHe HEPAaBEHCTBA

6x—x> >0

1) [0; +0)

2) (—o0; 0] L[ 6; +0)

3) [0:6]

4) [6;+0)

3. IocTpoiite rpaguk GpyHKIUT y:X2-4X+4. C nomomubio rpadguka HalauTe:
1) 3nauyenne y npu x=-0,5;

2) 3HaYeHHE X NPH y=2;

3) Hyau pyHKIUM;

x+4 x|

x2-16 x?-16

5. Haiigute YeThIpHAAUATHIN YieH W Pa3HOCTh apuMeTHUYecKOil mporpeccuu, ecaum a; =10,
814:1050.

Kpurepuu onenku:
«5» - BEpHO BBITNIOJIHEHBI BCE 33J1aHNUS;
«4» - BEpHO BBITIOJIHEHHI 4 3a/1aHMUS;
«3» - BEpHO BBITNIOJIHEHHI 3 3a/1aHMUS.

4. PeluuTh ypaBHeHUe:




