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IHHOSACHUTEJ/IBHAS 3AIINCKA

Anrebpa sBIsSeTCS OAHUM U3 ONOPHBIX KypCOB OCHOBHOTO OOIIEro OOpa3oBaHUS: OHA
o0ecreyrBaeT U3y4eHUE IPYTrUX JUCUUILTHH, KaK eCTECTBEHHO-HAYYHOTO, TaK U TYMaHUTAPHOTO LIUKJIOB,
e¢ ocBoeHHE HEOOXOIMMO ISl MPOJMODKeHUS 0Opa3oBaHHMS M B IOBCEJHEBHOW JXM3HH. PasButme y
00Y4JaromUXCsl HAYYHBIX MPEICTABICHUN O MPOUCXOKICHUHN U CYIIHOCTH alreOpandecKux aOCTpaKIui,
croco0e OTpaKCHUS MaTeMaTHYECKOW HAyKOM SIBIGHHH M MPOLECCOB B NPHUpOJE U OOIIeCTBE, POIH
MaTeMaTHYeCKOTO0 MOJICTTMPOBAHUS B HAyYHOM ITO3HAHWU M B NPAKTHUKE CIIOCOOCTBYET (pOPMHUPOBAHHIO
HAyYHOTO MHPOBO33PEHHS M Ka4deCTB MBIIIICHUS, HEOOXOMUMBIX JUIS aJalTaldd B COBPEMEHHOM
mudpoBoM obmiecTBe. M3ydeHune anreOpsl oOecrieunMBaeT pa3BUTHE YMEHHs HAONMIOAaTh, CPAaBHUBATH,
HaXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO
000CHOBBIBaTh CBOM JEWUCTBHUS W BBIBOIBI, (POPMYJIHPOBATh yTBepkaeHHs. OcBOoeHHE Kypca anreOpbl
o0ecreyrBaeT pa3BUTHE JIOTWUYECKOTO MBIIUICHHUSI OOy4YarollMXCs: OHU HCIONB3YIOT ACAYKTUBHBIC H
WHIyKTHBHBIC PacCyXIeHHs, 0000LIeHNe U KOHKPETH3AIUIO, abcTparupoBanue u ananoruio. O0yueHue
anredpe mpenonaraeT 3HAYUTEIbHBI 00BEM CaMOCTOATEILHOM EATEIEHOCTH 00yYaloMNXCsl, TOATOMY
CaMOCTOATEIBHOE PEIICHUE 33/1a4 SBIISCTCS pean3alieil JesTeIbHOCTHOTO MIPUHIIUITA O0yIeHHSI.

OOyuenne yuyeOHOMY MpeaMeTy «Anredpay» CTPOUTCS Ha CO3JAaHMU ONTHMAIBHBIX YCIOBHN
JUTSE YCBOEHHS TIporpaMMHOro Matepuana oOydarommmucsi ¢ 3IIP. Bombmioe BHUMaHWe yaenseTcs
oTOOpy y4eOHOTro MaTepuaja B COOTBETCTBUH C MPUHIHUIIOM JTOCTYITHOCTH IPU COXPAHEHHH OOIIETO
0a30BOro0 ypoOBHS, KOTOPBIM [OJDKEH II0 COACpPKaHHIO W 00beMy OBITh aJaNTHPOBAHHBIM IS
oOyyaromuxcst ¢ 3[IPB cooTBeTCTBHM ¢ MX OCOOBIMH O0pa3oBaTeNbHBIMU MOTpeOHOCTsIMU. Cremyer
00NerYnTh OBNAJICHNE MaTepHanoM oOydatommmucs ¢ 3[1IP mocpeacTBOM ero 1eTanbHOrO OOBSCHEHHS
C CHCTEMaTH4YECKUM II0BTOPOM, MHOIOKPAaTHOM TPEHHPOBKH B IPUMEHEHUM 3HAHUW, MHCIIONIb3Ys
MIpUEMBI aKTyalIu3aluy (BU3yajbHas oropa, MaMarTKa).

B crpykType mporpamMmbl yd4eOHOTO Kypca «Airedpa» s OCHOBHOTO oOmero oOpa3oBaHHUS
OCHOBHOE MECTO 3aHUMAIOT COAEP)KATEIFHO-METONUYECKHe JHHUM: «Yuciaa ©  BBIYHCICHUSY,
«AnreOpanyeckre BBIpaXEHUs», «YpaBHEHUs W HepaBeHCTBa», «DyHkummy. Kaxkmas u3 sTHX
COZICPKATEIIBHO-METOAUYECKUX JIMHUNA PAa3BUBACTCA HA INPOTSKEHUU TPEX JIET H3Y4YEHUs Kypca,
B3aMMOJICHCTBYSl C IPYIHMH €TI0 JIMHMAMH. B Xome wH3ydeHHs ydeOHOro Kypca OOyYaroIIiMCs
MMPUXOAUTCA JIOTUUCCKU paCCyKAaTh, UCIIOJIb30BaATh TeOpCTHKO'MHO)KCCTBCHHBIfI sI3bIK. B ¢BsI3M ¢ 3TUM B
nporpaMMy y4eOHOTO Kypca «AJredpa» BKIIOUEHBI HEKOTOPHIE OCHOBBHI JIOTHKH, NPEACTABICHHBIC BO
BCEX OCHOBHBIX paseiaXx MaTeMaTHYecKoro oO0pa3oBaHUS M  CIIOCOOCTBYIOIIME  OBIAJICHUIO
00Y4YalOIMMHCSI OCHOB YHHMBEPCAJILHOTO MaTeMaTH4YecKoro s3bika. CopepKaTelbHOH M CTPYKTYPHOM
0Cc0OEHHOCTBIO yueOHOTr0 Kypca «Aredpay sIBISIETCS €r0 HHTETPUPOBAHHBIH XapaKTep.

Conepxanne JmHMM «Yucaa W BBIYHCIEHHS CIIy’)KUT OCHOBOHM JUISl JANbHEHIIEro H3ydeHUs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BHTHIO y OOYYalOUIMXCS JIOTHYECKOTO MBIIUICHHS, (OPMHPOBAHUIO
YMC€HHA IOJIb30BAaThCA AJITOPUTMAaMU, a TAKKE HpI/IO6peTeHI/IIO IMPAKTUYCCKUX HABBLIKOB, HCO6XOI[I/IMBIX
JUISL TIOBCEJHEBHOW XKM3HHU. Pa3BuTHE MOHATHS O YUCIEe Ha YPOBHE OCHOBHOTO OOINEro 00pa3oBaHMUs
CBSI3aHO C PAIMOHAIBHBIMH W HMPPAIMOHAIBHBIMH YHCJIAMH, (OPMHUPOBAHHEM IIPEICTaBICHUH O
JEHCTBUTETILHOM 4YHclie. 3aBeplIeHHe OCBOCHUS YHCIOBOW JIMHUU OTHECEHO K CpelHeMYy o0Iemy
00pazoBaHHIO.

ConepkaHue JOBYX alnreOpanydecKux JIMHHH — «AnreOpandueckue BBHIPAKCHUS» U «YPaBHEHUS U
HEpPaBEHCTBA»  CIOCOOCTBYeT (OPMUPOBAHUIO Yy OOYYaIOIIMXCS MaTeMaTHYeCKOro — ammapara,
HeO6XOZII/IMOFO U peIICHUsA 3aJa4 MaTEMaTUKHU, CMCKHBIX MPEAMETOB U IMMPAKTUKO-OPUEHTHUPOBAHHBIX
3agay. Ha ypoBHe ocHOBHOTrO o0miero oOpa3oBaHMSI YYEOHBIH MaTepHal TPYNIUPYETCS BOKPYT
panroHaNIbHBIX BBIPAXKEHUH. AlreOpa IeMOHCTPUPYET 3HAUCHUE MaTEMaTHKU KakK SI3bIKa JJIS1 IOCTPOCHHUS
MaTeMaTHYeCKUX MOJIEIeH, OMUCAHMs IPOLIECCOB W SBJICHWH peajbHOro Mupa. B 3amaum oOyueHHS
aJIrere BXOIST TaKXE Jlaanef/'Imee Pa3BUTUC AJITOPUTMHUYCCKOTO MBINIJICHHUA, HCO6XO)II/IMOFO, B
YaCTHOCTH, JUISI OCBOGHHUSI Kypca MH(QOPMATHKH, M OBJaJCHHE HABBIKAMU JEIYKTUBHBIX PACCYKICHHM.
[IpeoOpazoBaHne CHMBOJBHBIX (OPM CIIOCOOCTBYET pAa3BHTHIO BOOOpPaXKCHHs, CIOCOOHOCTEH K
MaTEMaTHYECKOMY TBOPUYECTBY.

Copnepxanne (yHKIHOHANBHO-TpAQUUECKOH JHMHUM HAalENeHO Ha TOoNydeHHe OOydYaromuMHCS
3HaHUH O (YHKIMAX Kak BaKHEWIIEH MaTeMaTHYeCKOH MOJENH JJsl ONMCAHUS W HCCIIeIOBAHUS
pa3sHOOOpa3HBIX TMPOIIECCOB W SIBJICHWI B mpupojae W obmiecTBe. M3yueHuwe MaTtepuana CriocoOCTBYET
pa3BUTUIO Y O6yanOIIII/IXC${ YME€HHA HCIOJb30BaTh pPAa3JIMYHBIC BBIPA3UTCIBHBIC CPEACTBA sA3bIKA



MaTeMaTHKH — CJIOBECHBIC, CHMBOJIMYECKHE, TIpaduueckue, BHOCHT BKIag B (QopMHpOBaHME
MIPEJICTABJIICHUH O POJIM MAaTEMAaTUKH B Pa3BUTHH IUBWIN3ALNU U KYJIbTYPBI.

Conepxanue BHIOB JesTenbHOCTH oOyuaromumxcs ¢ 3[IP  ompenensercss ux ocoObiMu
oOpazoBareibHbIMU MOTpeOHOCTAMU. [loMuMo mmpoko ucnoab3zyeMbix B OOIT OO0 o0mux asst Bcex
00y4aromuxcsl BUIOB JIEATEIBHOCTH CIIEAYET YCUINTh BUABI AEATEIbHOCTH crenn(UIHbIe AJIs JaHHON
KaTeropuu J1eTel, 00ecreurBaroie0CMbICICHHOE OCBOGHHE COEpKaHUsl 00pa30BaHMs 110 IPEAMETY:
yCHUJIEHHE NPEAMETHO-TIPAKTHYECKON JeSITETbHOCTH C aKTUBU3allMEel CEHCOPHBIX CUCTEM; YEPEOBAHNE
BHJOB JEATEIBHOCTH, 3aJCHCTBYIOIIMX pa3IUYHBIE CEHCOPHBIE CHCTEMBI; OCBOCHHE MaTepHana ¢
OIOPOM Ha alrOpPUTM; «IIOLIArOBOCTH» B M3YYCHHWH MaTepHalla; HCIIOJNBb30BaHUE OMOJHHUTENBHON
BU3YaJIbHOHM OTMOPHI (CXEMBI, IIa0JIOHBI, OTIOPHBIE TAOIUIIBI); PEYEBOM OTUET O MpOoILecce U pe3ysbTare
JeSITENIbHOCTH; BBIMIOTHEHUE CHECHUAIBHBIX 33/JaHi, 00eCIeYMBAIONINX KOPPEKIHIO peryJsIun
y4eOHO-103HaBaTEeIbHON ESTEILHOCTH M KOHTPOJIb COOCTBEHHOI'O Pe3yibTaTa.

Hnsa oOywaromuxcss ¢ 3[IP cymiecTBeHHBIM SIBASIOTCS TNPHUEMBI pabOTBl C JIEKCHYECKUM
MaTepHuajoM Mo mpenmery. [IpoBomuTcs crenuanbHas paboTa MO BBEIEHHIO B aKTHBHBIA CIOBaph
00y4aroIuXcsl COOTBETCTBYIOILEH TEPMUHOJIOTHH. M3ydyaemble TEpMHUHBI BBOISATCS Ha MOJIUCEHCOPHON
OCHOBE, 00s13aTeNIbHa BU3yaJlbHAas TOJAEPKKA, AITOPUTMbI PpabOThl C ONpEeNeHNEM, OLIOPHbIE CXEMbI
JUTSL aKTyaJIn3alluUTePMUHOIOT U H.

CormacHo y4eOHOMYy TuTaHy B 7-9 Kiaccax u3y4aercs y4eOHBIM Kypc «AnreOpa», KOTOPBIH
BKJIIOYAET CICAYIOIIME OCHOBHBIC Pa3lelibl coxepxaHus: «Uucna u BBIYHCICHHS», «ANredpanyueckue
BBIPAKEHHUSD», «YPAaBHEHUS U HEPABEHCTBAY, «DyHKIIUNY.

B 03HaKOMHTEIHLHOM J1aHe peKoMeHryeTcs M3y4aTth clenyomme TEMBI:
«ppauuonanbHble  uucia. JlelicTBuTenbHble yucina», «CpaBHEHUE JEHUCTBUTEIBHBIX  YHCET,
apudMeTHyecKue JIeHCTBHS C JCHCTBUTCIBHBIME 4YHcIamMu», «HaxoxkaeHue NpuOJIMKCHHBIX 3HAYCHHN
KBaJpaTHOTO KOpHs», «Teopema Buera», «PemeHusi ypaBHEHUH TpeTbe W 4YETBEPTOM CTENEHEH
pasioKeHHeM Ha MHOXHTemm», «DyHkmms y =VX # ee rpadux», «[lorpemHocTs M TOYHOCTH
npubmkenus», «HeTHsle U neuetHsle QyHKUUMY, «DyHKIHA y=X"», «DyHKIMA y= ax?, ee rpaduK U
ceoiictea. I'paguku Gynkumii y= ax? + n u y=a(x-m)?, «YpaBHeHHE C ABYMS IEPEMEHHBIMU W EFOTPapUK»,
«I'padpuuecknii cmocod pemieHHs CHCTEMBI ypaBHEeHHID», «M300pakeHHEeUwIeHOB apu(pMeTndecKkon u
F€OMETPUYECKON MPOTPECCUl TOUKaMU Ha KOOPAWHATHOM INIOCKOCTH. JIMHENHBIN U 3KCIOHEHIMAIbHBIN
poct. CrnoxHble NpouUeHTh». ClenyeT yMEHBIINTh KOJIMYECTBO YacOB Ha H3YYEHHE TEM:
«DopMynbel», «JlOKa3aTenbCTBO TOXKAECTB», «JIMHEHOE ypaBHEHHME C JBYMS HEH3BECTHBIMUY,
«'paduk nMHEHHOrO ypaBHEHHsI C JBYMsI NepeMEeHHBIMU», «[padudeckoe pelieHHe IHHEHHBIX
YpaBHEHUH M CUCTEM JIMHEHHBIX ypaBHEHUID», « CBOUCTBA KBaAPaTUUHON (DYHKLIUM».

BricBoOOAMBIIMECS] Yackl PEKOMEHyeTCs MCIIONB30BaTh: JUIsl JIydlield mpopadoTKu Hambolee
BaXXHBIX TeM Kypca: «Pemienue ypaBHeHu», «Pemenue cucreM ypaBHeHHID», «COBMECTHbIE IEHCTBHS C
Ipobsmuy», «lIpuMeHeHne CBOHCTB apu()METHYECKOrO KBaIPaTHOIO KOPHs»; HA MOBTOPEHHUE, PELICHUE
3aj1a4,lpeoOpa3zoBaHue BEIPAKEHHIA, a TAK)KE Ha 3aKperuieHue U3yYeHHOTO MaTepHaa.

Ha uzyuenune yuebHoro kypca «Anreépa» orsoautcs 306 gacos: B 7 kinacce — 102 yaca (3 yaca B
Henmenmo), B 8 kimacce — 102 waca (3 waca B Hememo), B 9 kimacce — 102 gaca (3 4daca B Hemewro).



COJEPXAHUE OBYYEHUSA
7 KJIACC

Yucaa 1 BbIYMCTCHUS

Hpobu OOBIKHOBEHHBIE W IECSATHYHBIC, IIEPEXO0] OT OAHON (HOpMBI 3amucu pobei K IpYTrou.
IloHsTe panMOHATBHOTO 4YHCNA, 3alUCh, CPaBHEHME, YIOPAJOUYMBAHUE PpALMOHAIBHBIX YHCEIL.
Apudmerndeckre MEHCTBHS ¢ pallMOHANTBHBIMUA YHCIaMH. PerreHne 3amad W3 peanbHOW NMPaKTHKH Ha
JacTH, Ha IPOOH.

CreneHb C HaTypajJbHBIM MOKa3aTeleM: ONpeAesieHue, mpeoOpa3oBaHHe BBIPAKCHUH Ha OCHOBE
ompeJieNieHus], 3anuch Oombmmx 4ncen. [IpoleHTsl, 3amiuch NPOLEHTOB B BHIE APOOM U APOOH B BHIC
MPOLEHTOB. Tpy OCHOBHBIE 3a1a4y Ha IIPOLICHTEHI, PEIICHUE 3a/1a4 U3 PEAIbHOM MIPAKTHKH.

IIpuMmeHeHue Npu3HAKOB AEIMMOCTH, Pa3I0oKeHNE Ha MHOKUTENIN HATYPaJIbHBIX YUCEIL.

PeanbHbie 3aBUCHMOCTH, B TOM YHCIIE MpsiMasi M 0OpaTHast MPOTOPLUOHATEHOCTH.

Anredpanyeckne BbIpasKeHUsI

IlepeMeHHBIE, 4YHUCIOBOE 3HAYCHHE BBIPAXKECHHS C NepeMeHHOW. JlomycTuMble 3HaYeHUS
nepeMeHHbIX. [IpelcTaBieHrne 3aBUCMMOCTH MEXIy BEJIMYHMHAMU B BuAe (Qopmyibl. BeruucineHws mo
dopmynam. IIpeoOpasoBanne OYKBEHHBIX BBIPRKEHHH, TOXKIECTBEHHO pAaBHBIC BBIPAKEHUS, MpaBHIIa
npeoOpa3oBaHus CyMM M NPOM3BEICHHMH, IpPaBUIa PACKPHITHS CKOOOK M TNPHUBEACHHUSA MOAOOHBIX
CJIaraeMbIX.

CBoiicTBa cTENEHH ¢ HaTypaJbHBIM [TOKa3aTeleM.

OpnowreHsl W MHOrowieHsl. CremeHp MHorowieHa. CIIOKEHWE, BBIYUTAHHE, YMHOXKCHHE
MHOTOWIEHOB. POpMyJIbl COKpAIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMBI M KBaJpar pazHocTH. Popmyna
pa3HoCTH KBaJpaToB. Pa3nokeHne MHOrOWJIEHOB HA MHOXKHUTEIH.

YpaBHeHHs 4 HepaBeHCTBA

YpaBHEHHE, KOpEHb YpaBHEHMs, IpaBWiIa MpeoOpa3oBaHUs YPaBHEHUs, PaBHOCHIBHOCTD
YpaBHEHUH.

JIuneliHOe ypaBHEHME € OJHOM IEPEMEHHON, YMCIIO KOpHEH JIMHEWHOTO YPaBHEHUs, PEILCHUE
JUHEHHBIX ypaBHEHUU. COCTaBIEHHE YpaBHEHHMI IO YCIOBUIO 3alayd. PelleHue TEKCTOBBIX 3a4ad C
MIOMOUIBI0 YPABHEHUH.

JluneiiHOe ypaBHEHUE C ABYMSI IEpEeMEHHBIMH U ero rpaduk. Cucrema qByX JHHEHHBIX YpaBHEHUH
C IByMs NepeMeHHbIMU. PerieHue cucreM ypaBHEHHMH crocoOoM moiacTaHoBkH. Ilpumeps! perienus
TEKCTOBBIX 3a/1a4 C TOMOIIBIO CHCTEM YPaBHEHUI.

DyHKUNH

Koopaunara Toukn Ha mpsMoi. YHCIOBBIE NPOMEXYTKH. PaccTosHue Mexay OByMs TOYKaMHU
KOOPJIMHATHOM MpsSIMOM.

[MpssmoyronpHast cuctema koopawHaT, ocu OX m Oy. AOcmmcca W OpAMHATA TOYKH Ha
KOOpAWHATHOW TiockocTu. [lpumepsl rpadukoB, 3amaHHbIX (opmynamu. UTeHHe rpaduKoB peabHBIX
3apucumoctedd. [lonarue ¢ynkumu. I'padux ¢ynkuun. CpoiictBa ¢yHkuumii. Jluneinas QyHkous, eé
rpaduk. I'padux Gyukmum y = [X|. ['paduueckoe perreHne TMHEHHBIX YPAaBHEHUH M CHCTEM JIMHEHHBIX
YpaBHEHUI.

8 KUIACC

Yucia 1 BbIYUCTCHUS

KBanpaTublif kopeHb u3 uncia. [lonsarue 00 uppanuoHaasHOM dncie. JecaTHuHble TpUOIKeHNS
uppaunoHanbHeIX yuced. CBoicTBa apu(METHUECKHX KBaJpaTHBIX KOPHEHM M HMX MPHUMEHEHHE K
MPeoOpa30BAHMUIO YNCIOBBIX BBIPAKEHUH M BEIYHCICHUAM. J[efiCTBUTEIbHBIE YHCITA.

Crenens ¢ 1ebIM NIOKa3aresneM 1 e€ cBoicTBa. CTaHAapTHAs 3aKCh YHCTa.

Auare0panvecKue BbIPasKeHH

KBagparHslii TpEXWIEH, pa3sIoKeHUE KBaIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpandeckas apoOb. OCHOBHOE CBOKMCTBO anredOpanyeckoi Jpoou. CloKeHUE, BbIUUTAHHE,
YMHOXKEHHE, JeleHue anreOpandeckux qpo0eil. PannonanbHble BRIpaskeHHS U HX TpeoOpa3oBaHHe.

YpaBHeHNs 1 HEPABEHCTBA

KBanparHoe ypaBHeHue, GpopMmyna KOpHEW KBaJapaTHOTO ypaBHeHHus. Teopema Buera. Pemenune
ypaBHEHUH, CBOASMINXCS K TMHEWHBIM 1 KBaJIpaTHBIM. IpocTeiine npoOHO-paliioHalbHbIE YPAaBHEHHSI.



I'paduyeckas MHTEpIPETALIKS YPABHEHUH ¢ IBYMsI IEPEMEHHBIMH U CUCTEM JIMHEHHBIX YPaBHEHUI
¢ ABYMsI IEpEMEHHBIMU. [IprMepshl pereHus: CUCTEM HEJTMHEHHBIX YPAaBHEHHUM C JBYMs IEPEMEHHBIMU.

Pemienue TeKCTOBBIX 3a/1a4 ANreOpanvdeckKuM CriocoOoM.

HucnoBble HEpPAaBEHCTBA M HUX CBOMCTBA. HepaBEeHCTBO ¢ OJHOW MEpPEMEHHOW. PaBHOCHIIBHOCTH
HepaBeHCTB. JInHeliHbIe HEpaBeHCTBA ¢ OMHOU MepeMeHHOW. CHCTEeMbl JTUHEHHBIX HEPABEHCTB C OXHOM
MepEeMEHHOM.

DyHKINH

[Honstre ¢ynkmum. O6IacTh onpeaeneHuss 1 MHOXKEeCTBO 3HaueHUH (QyHKIuH. Crioco0b! 3a1anns
(GyHKITHIA.

I'padux Qynknum. Urenue cBoiicTB QyHKumu mo e€¢ rpaduky. [Ipumepsl rpadukoB QyHKIMH,
OTPaXKAIOIIUX PeATTbHBIE TPOLIECCHI.

OYHKINH, ONMUCHIBAOIINE MPSMYI0 U 00paTHYIO TPOIMOPIUOHATBFHBIE 3aBUCUMOCTH, HX TPaQUKH.
Oyakmn Yy = X2,y = X3,y = VX, y=|x|. I'paduueckoe pelieHre ypaBHEHHI 1 CHCTEM YPaBHECHH.

9 KJIACC

Yucna v BBIYUCICHAS

PanpionanbsHele 4ncna, UppalMoOHANBHBIE YKCIa, KOHEUHBIE U OSCKOHEUHBIE AECATHYHBIE APOOH.
MHOXecTBO AEHCTBUTENBHBIX YHUCEN, ACWCTBUTENbHBIC YHCia KaKk OECKOHEYHBIE IECSATUYHBIE APOOH.
B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOXECTBOM JEHCTBUTENBHBIX YUCEN M KOOPAWHATHON
IPSIMOA.

CpaBHeHUE JEHCTBUTENBHBIX YUCEN, apu(METHIECKHE NIEHCTBUS C JCHCTBUTEIBHBIMU YHCIIAMH.

Pa3mepbl 00BEKTOB OKPYKAIOLIETO MUPA, JJIUTEIBHOCTH IIPOLIECCOB B OKPY>KAIOIIIEM MHPE.

[MpubnmxEHHOE 3HAYCHNUE BEIMYMHBI, TOYHOCTh Npubmmkenus. Okpyrienue uncen. [Ipukuaka u
OLIEHKA Pe3yJIbTaTOB BEIYMCIICHUH.

YpaBHeHHs 4 HepaBeHCTBA

Jluneiinoe ypaBHeHue. Penienne ypaBHeHH, CBOASIIMXCS K JIMHEWHBIM.

KBanparHoe ypaBHeHue. Pernenune ypaBHEHMH, CBOJSIIMXCS K KBaApaTHbIM. bukBaapaTHOe
ypaBHeHue. IlpumMepsl pemeHuss ypaBHEHMM TpeTbed M 4YETBEPTOM CTENEHEW pas3lIoKEHUEM Ha
MHOKUTEIIN.

Pemenne npoOHO-pallMOHANIBHBIX ypaBHEHMI. PellieHHe TEKCTOBBIX 3a1ad areOpandecKuM
METOJIOM.

YpaBHeHHE ¢ ABYMsI IEPEMEHHBIMHU U ero rpaduk. Pemenne cucteM AByX JMHEHHBIX YpaBHEHUH C
JIByMsI TIEpeMEHHBIMHU. PerieHne cucteM AByX YpaBHEHMH, OZHO W3 KOTOPBIX JIMHEMHOE, a ApYroe —
BTOPO# creneHu. [ paduueckast MHTEPIPETAIUS CUCTEMBI YPaBHEHUH € IByMS TIEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 anreOpanuecKuM CIocoOOM.

YucnoBble HEpaBEHCTBA U MX CBOMCTBA.

PeleHne nMHEMHBIX HEPABEHCTB C OJJHOM EpEMEHHOM. PellleHne cucreM JTMHEMHBIX HEPABEHCTB C
onHOW mepeMeHHO. KBanmpatHble HepaBeHcTBa. ['paduueckas MHTEpIpeTanys HEPaBEHCTB U CHUCTEM
HEPABEHCTB C IBYMsI [IEPEMEHHBIMH.

DyHKUNH

Kpanparnunas dyHkius, e€ rpaduk u cpoiictsa. [lapaGosia, KOOpAUHATEI BEPIIMHBI TapadoJIbl,
0Cb CUMMETPHUH MapadoIbl.

I'paduku pysxmmii: y = kx, y = kx + b, y = k/x, y = X3, y = VX, y = |[X| i ux cBoiicTBa.

Yucji0BbIe MOCIEI0BATEIBHOCTH M IIPOrPecCHu

IloHsATHE YHCIOBOM MOCIENOBATENBHOCTH. 3aJaHHE IOCIEAOBATEIIBHOCTH  PEKYPPEHTHON
bopmyIoit u GopmyIioii N-ro wieHa.

Apudmernueckas U TeoMeTpuueckas mporpeccur. PopMynsl N-T0 4WieHa apuPMETHYECKOW U
T€OMETPUUYECKON NIPOrpecCuii, CyMMbI IIEPBBIX N YIEHOB.

UzobOpakeHne wWieHOB apu(METHUECKOH W TEOMETPUYECKOHM NpOrpeccHid TOYKaMH Ha
KOOPAMHATHOW TUIOCKOCTH. JIMHEHHBIH W  OKCIOHEHIHWANbHBIA pOCT. CIOXHBIE MPOLEHTHI.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOITPAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3y/bTaThl OCBOCHUS IPOrpaMMbl yUeOHOro Kypca «Anredpa» XapakTepu3yrTcs:

1) naTpuoTH4YeCcKoe BOCTIMTAHHE:

IPOSIBIIEHMEM HHTEpeca K NPOLUIOMY M HACTOSIIEMY POCCHUHCKOW MaTeMaTHKd, LEHHOCTHBIM
OTHOIIECHUEM K JOCTMKCHHSAM POCCHUMCKMX MAaTEMaTHKOB M POCCHHCKONM MaTeMaTHYECKOH HIKOJBI, K
MCIIOJIb30BaHMIO ATUX JOCTHKEHHUH B IPYTUX HayKax W MPHUKIAAHBIX chepax;

2) rpakIaHCcKoOe M IyXOBHO-HPaBCTBEHHOE BOCIINTAHHKE:

TOTOBHOCTBIO K BBIIOJHEHHIO OOf3aHHOCTEH TIpakAaHMHA M peaju3alud €ero Ipas,
NpEeACTaBICHUEM O MAaTeMAaTHYeCKUX OCHOBaX (YHKUMOHUPOBAHUS Pa3NUYHBIX CTPYKTYD, SBICHHH,
IpoLenyp TpakIaHCKOTO oOIIecTBa (HampuMep, BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO
3TUYECKUX MNpPOOJEM, CBA3aHHBIX C IPAKTUYECKUM IPUMEHEHHEM MAOCTIKEHUM HayKd, OCO3HAHHEM
BaXHOCTU MOPAIbHO-ITUYECKUX NIPUHIUIIOB B JESITENbHOCTH YUYEHOTO;

3) TpyaoBOe BOCTIMTAHHE:

YCTAaHOBKOH Ha aKTHBHOE Yy4yacTHe B PELICHUH NPAKTHYECKHX 3a7ad MaTeMaTH4ecKOH
HaIpaBJICHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEeMaTHYECKOro 0Opa30BaHMs HA MPOTSKEHUU BCEH >KU3HU
JUTSL YCHCIIHOM MpodecCHOoHaIbHON JCSITeILHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHHUH, OCO3HAHHBIM
BHIOOPOM U TOCTPOSHHEM WHIUBHIYaIbHON TpaeKTOpHH 00pa30BaHMs U )KM3HEHHBIX IUIAHOB C yYETOM
JUYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEI;

4) 3cTeTUYECKOe BOCIUTAHME:

CIOCOOHOCTBIO K AMOIMOHAJIHHOMY M OCTETHYECKOMY BOCHPHUSATHIO MATEeMaTHUECKUX OOBEKTOB,
3a1a4, peleHUH, pacCyKICHUI, yMEHHIO BUIECTh MaTEMaTHYeCKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 IO3HAHUSL:

OpHeHTaHHCﬁ B ACATCIIBHOCTH Ha COBPEMCHHYIO CUCTEMY HAYUYHBIX HpC}lCTaBHeHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTAX pa3BUTUA YCJIOBCKA, IMMPUPOALI U O6HICCTBa, MOHMMaHHUEM MaTeMaTHYeCKOM HayKH KakK
cephl YeNOBEUECKON NESTENbHOCTH, 3TANOB €€ Pa3BUTHUSA U 3HAYMMOCTH JUIS Pa3BUTHS LIMBUIM3ALIUH,
OBJIAJICHUEM A3BIKOM MAaTEMAaTUKHU U MaTeMaTHYeCKON Ky.]'[I:TypOfI KakKk Cp€aACTBOM IIO3HaHWA MHUpa,
OBJIAJICHUEM HpOCTCfIIHHMPI HaBbIKaMH I/ICCHG[IOBEITCHBCKOﬁ JCATCIBbHOCTH,

6) ¢usuyeckoe BocnUTaHUe, (OPMHPOBAHHE KYJbTYPbl 3A0POBbSI M 3MOLMOHAJIBHOIO
OaromoJsryuusi:

TFOTOBHOCTBIO IMPUMECHATH MATEMATUUYCCKHUC 3HAHWSA B HMHTEPECAxXx CBOCTO 3A0POBbA, BCACHUA
3I0pOBOTO 00pasza XW3HU (34OpPOBOE IUTAaHWE, cOAJaHCHPOBAHHBIM PEXUM 3aHATUH W OTIbIXA,
peryisipHast (u3ndeckass aKTHBHOCTB), COPMUPOBAHHOCTHIO HaBbIKa pedieKcHy, MPU3HAHUEM CBOETO
npaBa Ha OIIMOKY W TaKOTO XKe MpaBa JIPYroro 4eloBeKa;

7) 3K0J10THYeCKOe BOCTINTAHHUE:

OpHEHTallMell Ha IpPUMEHEHHWE MAaTeMaTHMYeCKHX 3HAHWHW Uil pPELIeHus] 3afgad B 00JIaCTH
COXPAaHHOCTH OKPY KAIoIllleW Cpeibl, TUIAHUPOBAHUSA MOCTYNKOB M OLEHKHU MX BO3MOKHBIX IMOCIEACTBUN
JUISL OKPYXKAIOIIEeH Cpebl, OCO3HAHUEM TJI00ALHOTO XapaKTepa JKOJIOTHUECKUX MPOOJeM W MyTeH HX
peLICHHUS;

8) ananTanus K U3MEHSIOIUMCS YCI0BUAM COLMAIBHONH M IPUPOAHOM Cpelbl:

TOTOBHOCTBIO K I[eﬁCTBPIHM B YCJIOBHUAX HeOHpe)leJIéHHOCTI/I, MOBBIICHUIO YPOBHA cBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAaKTUUECKYI0 NEeSTEeIbHOCTh, B TOM YHCJIE YMEHHE YUUTHCA y IPYTUX JIHOACH,
npruoOpeTaTh B COBMECTHOMN EATEILHOCTH HOBBIE 3HAHMSI, HABBIKK U KOMIIETEHIIMH U3 OMBITa JPYTHUX;

HEOOXOIMMOCTHIO B (DOPMUPOBAHUH HOBBIX 3HAHUH, B TOM 4Hciie (hOpMyIMpOBaTh UAEH, IOHATHS,
THIIOTE3BI 00 OOBEKTaX H ABJICHUAX, B TOM 4YHCII€E paHEC HCHU3BCCTHBIX, OCO3HABaTb )Ie(i)I/IIII/ITI)I
COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, TUIAHUPOBAThH CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIHIO, BOCIIPHHUMATH CTPECCOBYIO CHUTYalMIO Kak
BBI30B, TPEOYIOMIMIA KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBIE PEIIECHUS U IeHCTBHS, (POPMyIHpOBaTh U
OLIEHUBATH PUCKHU U MOCIEACTBUS, (HOPMHUPOBATH OIBIT;

cnocoOHocThI0 00yvaromuxcs ¢ 3[IP k oco3HaHMIO CBOMX Ae(UIUTOB U NPOSIBIICHUE CTPEMIICHUS
K WX MPEOJOICHHIO.



METAIPEJMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/ibHBbIC YHHBepPCcAJbHbIC yYeOHbIe AelicTBHSA

Ba3zoBble Jornuyeckue AeicTBHUA:

BBISBIISITH U XapaKTEPH30BaTh CYLIECTBEHHbBIC IPU3HAKY MAaTEMAaTHUECKUX OOBEKTOB, IOHATHH,
OTHOILIEHUH MEXAY NOHATHUAMH, (POpPMYyIHpPOBATH OIpEneNCHHs IOHATHH, yCTaHABIMBATH
CYLIECTBEHHBIN MPU3HAK KIacCU(PHUKALNU, OCHOBAHUS ISt 0000IICHUS U CPaBHEHHUSI, KPUTEPUH
IPOBOAMMOTO aHAJIN3a,;

BOCIIPUHUMATh, (OPMYIMPOBaTh U MNPeoOpa3oBBIBATh CYXKAEHHS: YTBEPIAUTENbHBIE W
OTpHLIATENbHbIEC, EANHUYHBIE, YACTHBIC U 00IIUE, YCIOBHBIE;

BBIABIISITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MpPOTHBOpeursi B (akrax,
JAHHBIX, HAONMIOACHUSX M YTBEPXKICHUAX, NpeanaraTb KPUTEPUUM JAJsl  BBISBICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;

JenaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, NEIYKTUBHBIX W HMHIYKTUBHBIX
YMO3aKIIFOUEHUN, YMO3aKIOYEHHUI 10 aHAIOTUY;

pa3duparh JO0Ka3aTeNbCTBA MATEMATHYECKHX YTBEPXKACHWH (IpsAMble W OT MPOTHBHOTO),
NPOBOJHWTH CAaMOCTOATEIIFHO HECJIOXKHBIE JIOKAa3aTeNbCTBA MaTeMaTHYecKUX  (aKTOB,
BBICTPaWBaTh AapryMEHTAIHI0, TMPUBOAMTH IPHUMEPHl W KOHTPIPUMEPHI, OOOCHOBHIBATH
CcOOCTBEHHBIE PaCCYKICHHUS;

BEIOHMpATh CIIOCOO perieHust yueOHOo# 3amauu (CpaBHMBATh HECKOJIBKO BApHUAHTOB PEIIECHUS,
BBIOMpATh HanOoJIee MOAXOAAIINI ¢ YYETOM CaMOCTOSITEIbHO BBIICIEHHBIX KPUTEPUEB).

ba3oBble uccieaoBaTeabCKHE TEeHCTBHA.

UCIIONIB30BaTh BOIMPOCHl KaK HCCIEIOBATENbCKUI HHCTPYMEHT MO3HaHHS, (OPMYIHPOBATH
BONPOCH], (DUKCHUPYIOIIHE MNPOTHBOPEYHE, MPOOJIEMY, CaMOCTOSTEIbHO YCTaHABINBAThH
MCKOMOE U JTaHHOE, (OPMUPOBATH THIIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3UIIMIO, MHEHHUE;
MPOBOJUTH MO CAMOCTOSTEIBHO COCTABJICHHOMY IIAHY HECJIOXKHBIN KCIIEPUMEHT, HEOOIIBIIIOe
UCCJICJIOBAHUE 10 YCTAHOBIICHHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, 3aBHCUMOCTEHt
00BEKTOB MEXKILYy COOOH;

CaMOCTOATENbHO (HOPMYIUPOBaTh OOGOOIICHHS W BBIBOJABI IO PE3yJbTaTaM IMPOBEAEHHOTO
HaOIFOICHUSI, UCCIIEI0BaHMUS, OLCHHBATh JIOCTOBEPHOCTh MOJTYYCHHBIX PE3yJIbTaTOB, BBIBOIOB
1 00001IEHHNIA;

HPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, a TAKIKE BBIIBUIaTh MPEIIOJIOKECHUS O €ro
Pa3BUTUHN B HOBBIX YCJIOBUAX.

PaGora ¢ nundopmanueii:

BBISBIISITH HEJAOCTATOYHOCTh M M30BITOYHOCTH WH(OPMAIMM, AAHHBIX, HEOOXOAWMBIX [UIf
pEILIEeHuUs 3a1a4H;

BBIOMpATh, AaHAIM3UPOBATh, CHCTEMATU3UPOBATh U HWHTEPIPETHPOBATH HHMOPMAIIHIO
Pa3IMYHBIX BUJIOB U POPM MpE/ICTABICHHS;

BbIOMpaTh (opMy mpencTaBieHus MHOOpPMAMH M WUIIOCTPUPOBATH pEILIaeMble 3a1a4d
CXeMaMH, IuarpaMMamu, HHOU rpauKoi 1 NX KOMOUHALUSIMU;

OLIEHUBATh HaA&KHOCTE HMHGOPMALMU 10 KPUTEPHUAM, MPEUIOKEHHBIM YUUTEIeM WIH
c(hOopMyIHPOBaHHBIM CaMOCTOSITEIBHO.

KOMMyHI/IKaTI/IBH])Ie YHUBEPCAJIBbHLIC yqeﬁmﬂe I[eﬁCTBHH:

BOCIIPHHUMATh W (OPMYIUPOBATH CYXKJCHHS B COOTBETCTBHM C YCIOBHSAMH H IEISIMU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPQXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MHUCHMEHHBIX
TEKCTaxX, JaBaTh IOSCHEHHWS IO XOJy pEIIeHUs 3aJadd, KOMMEHTHpOBATb IOIYYEHHBIN
pe3yibTar;

B Xoje OOCYyXJeHWs 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXJTaeMOW TEeMbl, MpPOOJIEMBI,
pelraeMoif 3a1a4r, BBICKA3bIBaTh WJIEH, HAIlEIEHHBIE HA TIOWCK PEIIEHUs, COMOCTaBISATh CBOU
CYXJEHUsI C CYXKACHUSIMU JIPYTUX YYaCTHHKOB JMaliora, OOHapyKHBaTh pa3jIiniue U CXOACTBO
MO3MLMH, B KOPPEKTHON QopMe GOpMyIMpOBaTh Pa3HOIIACHS, CBOU BO3PaKCHHUS;



® TIPENCTABIATH PE3yNbTAaThl PEMICHHUs 3aJadyd, OKCIEPUMEHTa, WCCIEIOBaHUS, IPOEKTa,
CaMOCTOSITETIbHO BBIOMPATh (QOpMAT BBICTYIUICHHS C YYETOM 3aJad MNpPE3CHTAUH U
0COOEHHOCTEW ayTUTOPHH;
® TIOHMMaTh M HCIOJb30BaTh IMPEHMYIIECTBA KOMAaHIHOW W HHIUBUAYAIBHONH pabOThI TpH
pelIeHrny y4eOHbIX MATEMaTHICCKUX 3a/1a4;
® TpUHUMATh IIeJIb COBMECTHOHM JEATENBHOCTH, IUIAHUPOBATH OpPTaHU3AI[MI0 COBMECTHOM
paboThl, pacmpeaeisiTh BUABI paboT, AOTOBapUBATHCS, OOCYKAATh MPOLECC M PE3yNbTaT
paboThI, 0000IIaTh MHCHHS HECKOJIBKUX JIFOJICH;
® y4acTBOBaTh B TPYNMIOBBIX (hopmax paboTsl (0OCyXkmeHus, OOMEH MHEHHSMH, MO3TOBBIC
IITYPMBI ¥ JIPYTHE), BBHIMOIHATH CBOIO 4YacTh pabOThl U KOOPAWHUPOBATH CBOM JEHCTBUS C
JIPYTMMU 4ICHAMU KOMAaHIbI, OICHHBATh Ka4eCTBO CBOETO BKJIaja B OOIIMIA MPOIYKT II0
KpUTEpHUsIM, CPOpPMyIHPOBaHHBIM YUYACTHHKAMH B3aNMOICHCTBUS.
PerynsiTuBHbIC YHMBepcaJibHbIe y4eOHbIEe JeHCTBUA
Camoopranusaums:
®  CaMOCTOSTEIBHO COCTAaBJIATH IUIAH, aJTOPUTM PEUICHHS 3a1adyu (WIM €ro 4acTh), BIOMPATh
Croco0 pemieHdss ¢ Y4Y€TOM HMMEIONIMXCS PEeCcypcoB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEUICHUN ¢ YIETOM HOBOW HH(OpMAITHH.
CaMOKOHTPO/Ib, IMOLMOHAJILHBIN HHTE/JIEKT:
e BraAeTh crocobaMu CaMONPOBEPKH, CAMOKOHTPOJS TWpolecca U pe3yibTara peHIeHUs
MaTeMaTUYeCKOM 3a1auu;
® TpENBUAETH TPYTHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh NpPH pEUICHWH 33Jadd, BHOCHTH
KOPPEKTUBHI B JIESATENILHOCTh HAa OCHOBE HOBBIX OOCTOSTENBECTB, HAWACHHBIX OIIHOOK,
BEISIBIICHHBIX TPYIHOCTEIH;
o OLICHUBATL COOTBETCTBUEC pE3yJjibTaTa ACATCIbHOCTHU MMOCTaBJICHHOMN neianu " YCIOBUSAM,
O6’IJSICH5[TI) IMPUYXHBI JOCTHXKCHHA HJIW HCAOCTWIKCHHUA MCJIHM, HAaXOJIUTh OHII/I6Ky, JaBaThb
OIIEHKY IPUOOPETEHHOMY OIIBITY.

HNPEJIMETHBIE PE3YJIBTATHI

K xon1y 0o0yuyenus B 7 Ki1acce 00y4JaromUiCs MOMYUIHUT CIACAYIOIUE IPEIMETHBIE Pe3yIbTaThI:

Yucna v BbIYUCIEHAS

BeimonHsaTh, coderas yCTHbIE H NHCbMEHHBIE NpUEMBI, apuMeTHYecKue JeHCTBUS ¢
paloOHaIbHBIMU YUCIIAMH.

HaxonuTh 3Ha4YeHHS YMCIIOBBIX BBIPAKEHHWH, NMPUMEHSTH Pa3HOOOpAa3HbIE CIIOCOOBI U HPUEMBI
BBIUMCIICHNS 3HaYeHUH APOOHBIX BRIPAXKEHUH, CO/IEPKAIINX OOBIKHOBEHHBIE U IECATHUHBIE APOOH.

IlepexoauTh OT oxHOW (OPMBI 3amKCH YUCEN K Apyroi (mpeoOpa3oBhIBATH AECATUYHYIO IpoOb B
OOBIKHOBEHHY10, OOBIKHOBEHHYIO B JIECSITUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATHYHYIO IPOOb).

CpaBHUBATH U yNOPSIOUYNBATH PAIlMOHATBHBIE YUCIIA.

OKpyriiTh yucia.

BBINOMHAT NPUKUAKY W OLEHKY pe3ylbTaTa BBIYMCICHHUM, OLIEHKY 3HAa4YE€HHUH YHCIIOBBIX
BbIpaXCHUN. BBIMONMHATH AEWCTBHUS CO CTENEHAMHU C HaTypaJIbHBIMH ITOKA3aTENISIMU.

IIpuMeHATh PU3HAKY JEIMMOCTH, Pa3IOKEHHE HA MHOKHUTEIN HaTypaJIbHbIX YHCE.

Pemate npakTHKO-OPHEHTHPOBAaHHBIE  33/Jayd, CBSI3aHHBIE C  OTHOLICHHEM  BEJIMYMH,
MIPONOPIUOHANBHOCTBIO BEIUYHH, INPOLIEHTaMH, HHTEPIPETHUPOBATh PE3YIbTATHl PEIIEHUS 3a1ad C
yu€TOM OrpaHWYCHUH, CBA3aHHBIX CO CBOMCTBAMU pacCMaTPUBAEMBIX OOBEKTOB.

Auare0panvecKue BbIPasKeHH

Ucnonp3oBaTh anreOpandeckyr0 TEPMHUHOJIOTMIO M CHMBOJHMKY, NPUMEHSITH €€ B Ipolecce
OCBOEHUS y4eOHOT0 MaTepuraa.

Haxonuts 3HaueHns OyKBEHHBIX BRIPAXEHHUM MTPH 33JaHHBIX 3HAYEHHUSIX IePEMEHHBIX.

BoimonHATe mpeoOpa3oBaHUsl LEJOTO0 BBIPAKEHUS] B MHOTOWIEH MPHUBEACHHUEM IMOJOOHBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK.

BrITIOTHATE yMHOXKEHHE OJHOWIEHA HAa MHOTOWIEH W MHOTOWIEHAa HAa MHOTOWIEH, MPHUMEHATH
(dbopMyIbI KBagpaTa CyMMBI U KBaJIpata pa3HOCTH.

OcCy1ecTBIATh Pa3OKEHUE MHOTOWICHOB HA MHOXMHTENIU C IIOMOIIBIO BBIHECEHHS 32 CKOOKH
00111er0 MHOXKHUTETIS, TPYIITUPOBKH ClIaraeMbIX, IPUMEHEHUs (POpMYI COKPaIEHHOTO YMHOKEHUSI.



[Ipumensats npeoOpa3oBaHUs MHOTOWIEHOB JUIS PELICHUS DPA3IUUYHBIX 3a1ady U3 MaTeMaTHKH,
CMEXHBIX IIPEIMETOB, U3 PEabHON MPAKTUKH.

Hcnonb3oBaTh CBOWCTBA CTENEHEH C HATypalbHBIMH MOKa3aTelsiMUd Jjsl MpeoOpa3oBaHUS
BBIPAKECHUN.

YpaBHeHus U HEpaBeHCTBA

Pewiate nuHeElHbIE ypaBHEHUS C OHOU NEPEMEHHOM, IPUMEHSISI TpaBUIla NEPExXo1a OT UCXOIHOTO
YpaBHEHUS K paBHOCWIIBHOMY eMy. [IpoBepsTh, ABISETCS JIM YUCIO KOPHEM YpaBHEHUS.

[IpumensTs rpaguueckre METOIbI IPU PEIICHUN JIMHEWHBIX YPABHEHUN U UX CHCTEM.

[lonOupate mpuMepsl Hap YHCEN, SBISIOLIMXCS PEIICHUEM JHUHEHMHOIO YPaBHEHUS C ABYMS
MEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOH TJIOCKOCTH TpaduK JTUHEHHOTO ypaBHEHHUS C JABYMs IEPEMEHHBIMH,
HOJIb3YACH IPa(UKOM, IPUBOJUTE IPUMEPHI PEIICHHs] ypaBHEHUS.

Pemrate cucteMbl IBYX JMHEHHBIX YpaBHEHHUH C IByMS IEPEMEHHBIMH, B TOM YHUCIIE TPadUIECKH.

CocTaBnaTe W peuiath JUHEWHOE YpPaBHEHHE WJIH CUCTEMY JIMHEHHBIX YPaBHEHUH IO YCIOBHIO
3a1a4¥, UHTEPIIPETUPOBATh B COOTBETCTBUYU C KOHTEKCTOM 3aJa4 IOJTYYEeHHBIN pE3yIbTaT.

DyHKIUH

N300paxarh Ha KOOPIMHATHON MPSIMOM TOUKH, COOTBETCTBYIOLINE 33aHHBIM KOOpAMHATAM, JTy4H,
OTpPE3KH, HHTEPBAJIBI, 3aMMCHIBATH YHCIOBBIE IPOMEXKYTKH Ha aJaredpandeckoM s3bIKeE.

OTMedaTh B KOOPIMHATHOM IUIOCKOCTH TOYKH MO 3aJaHHBIM KOOpIMHATaM, CTPOUTH Ipaduku
nHeHHBIX QyHKIui. CTpouts rpaduk GyHKINH Y = [X|.

OnwuceiBaTh ¢ MOMOMIBIO (QYHKIMHA H3BECTHBIC 3aBHCUMOCTH MEXKAY BEIMYHMHAMH: CKOPOCTb,
BpEMs1, paCCTOSIHUE, LICHA, KOJTMYECTBO, CTOMMOCTb, IIPOU3BOAUTEIBHOCTD, BpEMS, 00BEM PabOTHI.

Haxonuth 3HaueHue (yHKINY 10 3HAYCHUIO €€ apryMeHTa.

[Nonumate rpaduyecKuii Crmoco0 TMPEICTABJICHUWS W aHaiuM3a WH()OpPMAlMU, W3BJICKaTh U
MHTEPIPETUPOBATh HHPOPMALUIO U3 TPAQUKOB peasIbHBIX IPOLIECCOB U 3aBUCUMOCTEH.

K xon1y oOyuyenus B 8 Kiacce 00yyaromuics MOMYIHUT CIACAYIOIUE IPEIMETHBIE PE3yIbTaThI:

Ymucna v BbIYUCIEHAS

Hcnonp30BaTh HayalbHbIE MPEACTABICHHUSI O MHOYKECTBE JEHCTBUTEIBHBIX YHCEN U CPAaBHEHHUA,
OKpPYTJIEHUS W BEIYMCICHUHN, H300paXkaTh IEHCTBUTEIHHBIE YMCIIA TOYKAMU Ha KOOPIMHATHOM MIPSMOH.

[MpumenaTs moHsATHE apu(METHYECKOTO KBAaJPAaTHOTO KOPHS, HAXOAWUTh KBaJIpaTHbIE KOPHH,
UCTIONB3YS TP HEOOXOTUMOCTH KaIBKYJSTOP, BHIMOJIHATH IPEOOpa30BaHUsI BHIPAKEHHH, COASPKAIIIX
KBaJIpaTHbIE KOPHHM, UCTIONB3Ys CBOMCTBAa KOPHEN.

Hcnonb30oBaTh 3anucu OOJBIIMX M MaJlbIX YHCENI C IMOMOLIbIO JECATHYHBIX APOOEH M CTerneHen
yucna 10.

Anredpanyeckne BbIpasKeHUsI

IIpuMeHATh MOHATHE CTENEHHU C LENbIM MOKa3aTeleM, BBIIOJIHATH MPeoOpa3oBaHusl BbIPAXKEHHH,
COZIEpKAIIMX CTEIEHU C LIEJIbIM T0KA3ATEIEM.

BBIMONHATE TOKAECTBEHHBIE NMPE0Opa3oBaHMsl PAlMOHAIBLHBIX BBIPRKEHUH Ha OCHOBE MPaBHII
JeHCTBUI HaJl MHOTOYJICHAMH U alreOpanyecKUMHy ApOOsMU.

PacknanpiBaTh KBaJpaTHBIA TPEXUWIEH HA MHOXKUTEIIH.

[Mpumensats mpeoOpa3oBaHMsl BBIPAKEHUHA U PELICHUS PA3IUYHBIX 33/1a4 W3 MaTeMaTHKH,
CMEXHBIX TPEIMETOB, U3 PEalbHON MPAKTUKH.

YpaBHeHNs M HEPABEHCTBA

Pemarp nuHeliHbIe, KBaJpaTHbIE YpaBHEHHS W PallMOHAJIBHBIE ypaBHEHUS, CBOISIIMECS K HUM,
CUCTEMBI JIBYyX YPaBHEHHI C JBYMs IEPEMEHHBIMH.

IIpoBoauTh mpocTelIMe HCCIEIOBaHMS YpPaBHEHMH M CHCTEM YpPaBHEHHWI, B TOM 4YHCIE C
MpUMEHEHHEM TpadUUYecKuX IpeACTaBIeHUH (yCTaHaBIMBAaTh, MMEET JM ypaBHEHHWE WM CHCTEMa
YpaBHEHUH peIIeHNs, €CIIi IMEET, TO CKOJIBKO, U TIpoyee).

[lepexoaute OT cinoBecHO (GOPMYIHPOBKH 3agaun K e€ anreOpandeckoil MOJeNH C IOMOIIBIO
COCTaBJICHHS] ypaBHEHUS] WM CUCTEMBl YPaBHEHHH, HHTEPIPETHPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4 NIOJIyYEHHBIH pe3yJIbTaT.

IIpuMeHsTh CBOMCTBA YHCIOBBIX HEPABEHCTB U CpPaBHEHMs, OLIEHKH, pEIlaTh JIMHEHHBIC
HEpaBEHCTBA C OJHOW MEPEMEHHOW M WX CHCTEMBI, JaBaTh Ipa(UyecKyr0 WILIIOCTPALUI0 MHOXECTBa
pelIeHnii HepaBeHCTBA, CHCTEMbI HEPABEHCTB.

DyHKUNH



ITonnMaTe W WCHONB30BaTh (PYHKIMOHAIBHBIE MHOHATHS U SI3BIK (TEPMHHBI, CHMBOJIMYECKHE
0003HaueHNS), ONpeNeNATh 3HadyeHWe (YHKIUHM IO 3HAYEHHIO apryMEHTa, ONpeNelsaTh CBOICTBa
¢dyHKIMH 10 €€ TpaduKy.

CtpouTb rpaduku 21eMeHTapHBIX QYHKIMIA BHIA:

y =k/X,y =X2,y = X3,y = |X|, Y = VX, ONIHCBIBaTH CBOHACTBA YHCIOBOI (yHKIHH 10 68 rpaduKy.

K xoHIty 00yueHus B 9 kiaacce 00yJaroIuiics MOIYYUT CIEAYIONINE IPEIMETHbIEC Pe3yTbTaThl:

Yuciia 1 BbIYUCICHUSA

CpaBHHBATH U YIOPSI0YNBATH PAMOHATBHBIE H MPPAOHAIBHBIC YHCTA.

BemmonaATe  apudMeTHdecKre IeHCTBHA C PAlUOHATIBHBIMH YHCIAMH, COYeTass YCTHBIE H
NHCHbMEHHBIC IPUEMBI, BBITIOIHSTH BEIYMCICHUS C MPPALMOHATIBHBIMU YHCIIAMH.

Haxoaute 3HaueHMsi CTENEHEH C LENBIMH TIOKA3aTesiIMH ¥ KOPHEH, BBIYUCISATH 3HAYCHUS
YHCIIOBBIX BBIPA)KCHHUI.

OKpyTJIsTh JICHCTBUTEIBHBIC YHCIIA, BBINOJHATH NPUKUAKY pPE3yJbTaTa BBIYMCICHUM, OLCHKY
YHCIIOBBIX BBIPOKCHUH.

YpaBHeHus U HepaBeHCTBA

Pemate nuHeWHBIE W KBaJpaTHbIE ypPaBHEHMS, YpaBHEHHS, CBOJASAIIMECS K HHUM, IpOCTEHIINe
JIpoOHO-paloHATbHBIE YPaBHEHUSI.

Pemate cucTeMBl ABYX JIMHEHHBIX ypaBHEHHH C JBYMs IIEPEMEHHBIMH M CHCTEMBI IBYX
yYpaBHEHHH, B KOTOPBIX OHO YpaBHEHHUE HE SBIIACTCS JIMHEHHBIM.

Pemiath TekcTOBBIE 3aaul ANTeOpPanIecKUM CIIOCOOOM C ITOMOIIBIO COCTABICHUS YPaBHEHUS WIIH
CHCTEMBI JIByX YPaBHEHHH C IBYMsI ICPEMEHHBIMHU.

[IpoBOIUTE MpPOCTEHIINE HCCIECIOBAHUS YPABHEHUH K CHCTEM YpPaBHEHHH, B TOM 4YHUCIE C
NpUMEHEeHueM rpaduveckux MpencTaBieHnid (yCTaHABIMBaTh, MMEET JIM ypaBHCHHE WM CHUCTEMa
YpaBHEHUH pelIeHHS, €CII UMEET, TO CKOJIbKO, U TpoYee).

PemaTe nuHelHBIC HEpaBEHCTBA, KBaJpaTHBIC HEPABEHCTBA, N300pakaTh pEeIICHUEe HEPABCHCTB Ha
YHCIIOBOH MPSMOM, 3aIMCHIBATh PEIICHNE C TIOMOIIBIO CHMBOJIOB.

Pemrate cucTeMbl JTHMHEHHBIX HEPABEHCTB, CHCTEMBI HEPaBEHCTB, BKIIIOYAIOIINE KBAJAPAaTHOE
HEPaBEHCTBO, N300paaTh PEelICHNE CHCTEMBI HEPABCHCTB Ha YMCIIOBOU MPSIMOIA, 3alTUCHIBATh PEILICHUE C
MIOMOIIIBIO0 CHMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA MPH PELICHUHU PA3IWYHBIX 3a/1a4.

DyHKINH

PacriosHaBaTh (YHKIMM H3y4eHHBIX BHJIOB. [lOKa3bIBaTh CXEMAaTHYECKH pAacCIIOIOKEHHE Ha
KOOPIMHATHOM TUIOCKOCTH rpadukoB GyHKmi Buma: Y = kX, y =kx + b,y = k/x,y=ax2 + bx +c,y =
x3, Yy =X, y = |X|, B 3aBHCHMOCTH OT 3HaUYCHHI KOIDPHUIIUEHTOB, OMHCHIBATE CBOMCTBA (hYHKIIHIA.

Crpouth M M300pakaTh CXeMAaTHUECKH I'padUKy KBAJPAaTHYHBIX (YHKIIMH, OMHCHIBATH CBOWCTBA
KB/IPAaTUYHBIX (PYHKIHUI 1O UX rpadukam.

Pacrio3HaBath KBaJpaTHUHyH (YHKIUIO 1O (GOpMysie, HPHUBOAUTH IMPUMEPHl KBaJPATHYHBIX
GbyHKIUI U3 peanbHOM )KHU3HH, (PU3UKH, TEOMETPHUH.

Yucs10BbIe MOCIET0BATEILHOCTH U TPOTPeccuu

PacrniozHaBath apupMeTHIECKYI0 U TEOMETPUIECKYIO ITPOTPECCHH IIPH PAa3HBIX clloco0ax 3aaaHusl.

BEIMONHATE  BBIYMCIIEHUS C  HCIONb30BaHHEM (opMyn N-ro ujeHa apudMeTHYECKOH W
TeOMETPUUECKOI MPOrPECCHid, CyMMBI IIEPBBIX N YICHOB.

N300paskaTh WieHBI MOCIIEI0BATEILHOCTH TOYKAMU Ha KOOPJMHATHON TIJIOCKOCTH.

Pemrate 3amaum, cBS3aHHBIE C YHCIOBBIMH TIOCIICAOBATENBHOCTSIMU, B TOM 4YHCJE 33/Ia4d W3
peanbHOI KHU3HU (c UCTIONIb30BAaHUEM KaJIbKYJISTOpPA, 1 HPOBBIX TEXHOJIOTHHA).



TEMATHUYECKOE IIVIAHUPOBAHUE
7 KIIACC

KoanuyecTBO 4yacon DJ1eKTPOHHbBIE
Ne i/ HaumeHoBaHue pa3aesioB U TeM (undposbie)
- NMPOrpamMMbl Bcero KOﬁHTpOJIbele HpﬁaKanecmne o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
1 Yucna v BEIYMCICHHUS. PalnoHaabHbIC o5 1 0 Bbu6mmoreka IJOK
qrcia https://m.edsoo.ru/7f415b90
2 Anrebpandeckre BbIpaKCHUS 27 1 0 Eggg%ﬁ?ii(ﬁfﬁ 415090
Bu6nnoreka [JOK
3 VPABHCHHUS H HCPABCHCTBA 20 1 0 https://m.edscL)E).ru/Yf415b90
Bu6nnoreka [JOK
4 Koopaunate! u rpapuku. OyHKIUM 24 1 0 https://m.edscL)E).ru/7f4l5b90
Bu6nnoreka [JOK
5 TosTopene u 0GobmeHHe 6 1 0 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM unppoBbIie
Ne /i P Konrtpoabnbie | Ilpakruueckn (1upp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI e padoThbl
pecypcsl
bubmuoreka [JOK
1 Yucna u Beruncienus. KBaaparuele KOpHU 15 0 0 httos://m.edsoo.ru/7fA17af8
Uucna u Berunciaenus. CTEeHsb ¢ 1ebIM bu6mmoreka [IOK
2 7 0 0
[IOKa3aTesemM https://m.edsoo.ru/7f417af8
Anrebpanyeckue BbIpaKEHHUS. bubnuoreka [IOK
3 N 5 1 0
KBagpartsslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKue BhIpaKCHUS. 15 1 0 bubnnoreka [JOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 0 bubnuorexa [JOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CHUCTEMBI 13 0 0 bubnuotexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 0 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 PyHKIuH. OCHOBHEIE NOHATHS S 0 0 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o DyHkuHu. qucnosIe PyHKiHH o 0 0 https://m.edsoo.ru/7f417af8
bu6mmorekxa [OK
1 IT 1
0 OBTOPCHHE i 0000LICHHE 6 0 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10
i 102 ) 0

[TPO'PAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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IHOYPOYHOE IINTAHUPOBAHMUE

7 KJIACC
KoauuecTBO yacoB
Ne DJIeKTpOHHBIe HU(POBBIE 00pa3oBaTeJbHbIE
n/n Tema ypoka Beero KonTpoabHbIe IIpakTHyeckue pecypebi
padoThI padoThI
bu6nmoreka [JOK
1 IoHsATHE PalOHAILHOIO YHCIIA 1 0 0 https://lesson.edu.ru/lesson/8balb59c-aa53-49f5-
8442-3e57dc8f0549?backUrl=%2F02.2%2F07
Apudmernyeckue NeHCTBHSI C bubmrorexa LIOK
2 ALOHANEHEIMI 4 HCTAMIL 1 0 0 https://lesson.edu.ru/lesson/8balb59c-aa53-4915-
pan 8442-3e57dc8f0549?backUrl=%2F02.2%2F07
Apudmernyeckue NeHCTBHSI C bubmorexa HOK
3 ALOHATLHLIMI THCTAMI 1 0 0 https://lesson.edu.ru/lesson/8balb59c-aa53-49f5-
panuonar T 8442-3e57dc8f0549?backUrl=%2F02.2%2F07
Apudmernyeckue IeHCTBYSI ¢ bubmmorexa HOK
4 :f oHaL ﬂc a 1 0 0 https://lesson.edu.ru/lesson/8balb59c-aa53-49f5-
PAHOHATILHBIMI HHC MU 8442-3e57dc8f0549?backUr|=%2F02.2%2F07
Apudmernyeckue NeHCTBYS C bubmorexa HOK
5 ;’ HOHANEHEIMI qflcnaMH 1 0 0 https://lesson.edu.ru/lesson/8balb59c-aa53-49f5-
pant 8442-3e57dc8f0549?backUrl=%2F02.2%2F07
Apudmernueckue IeHCTBYS ¢ bubmorexa HOK
6 ALOHATLHEIMI SHCTAML 1 0 0 https://lesson.edu.ru/lesson/8balb59c-aa53-49f5-
panuonar T 8442-3e57dc8f0549?backUrl=%2F02.2%2F07
CpaBHeHHe, yIopsAounBaHue bubsmorexa HOK
7 p » YHOpAL 1 0 0 https://lesson.edu.ru/lesson/8balb59c-aa53-49f5-
PAHOHATILHBIX HHCCT 8442-3e57dc8f0549?backUr|=%2F02.2%2F07
C ABHCHHUC, YIIOPAOOYHNBAHUC EH6HHOTeKa HOK
8 f HOHaHb}’HZ;X fﬂfeﬂ 1 0 0 https://lesson.edu.ru/lesson/8balb59c-aa53-49f5-
pan 8442-3e57dc8f0549?backUrl=%2F02.2%2F07
CpaBHeHHE, yIOPSAOYNBAHNC Bubmiorexa LIOK
9 ’ 1 0 0 https://lesson.edu.ru/lesson/8balb59c-aa53-495-
PAlHOHATBHBIX HHCCT 8442-3e57dc8f0549?backUr|=%2F02.2%2F07
10 CreneHb ¢ HaTypaJIbHBIM 1 0 0 bubanoreka L{OK https://m.edsoo.ru/7f4211de



https://lesson.edu.ru/lesson/8ba1b59c-aa53-49f5-8442-3e57dc8f0549?backUrl=%2F02.2%2F07
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https://lesson.edu.ru/lesson/8ba1b59c-aa53-49f5-8442-3e57dc8f0549?backUrl=%2F02.2%2F07
https://lesson.edu.ru/lesson/8ba1b59c-aa53-49f5-8442-3e57dc8f0549?backUrl=%2F02.2%2F07
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https://lesson.edu.ru/lesson/8ba1b59c-aa53-49f5-8442-3e57dc8f0549?backUrl=%2F02.2%2F07
https://lesson.edu.ru/lesson/8ba1b59c-aa53-49f5-8442-3e57dc8f0549?backUrl=%2F02.2%2F07
https://lesson.edu.ru/lesson/8ba1b59c-aa53-49f5-8442-3e57dc8f0549?backUrl=%2F02.2%2F07
https://lesson.edu.ru/lesson/8ba1b59c-aa53-49f5-8442-3e57dc8f0549?backUrl=%2F02.2%2F07
https://lesson.edu.ru/lesson/8ba1b59c-aa53-49f5-8442-3e57dc8f0549?backUrl=%2F02.2%2F07
https://lesson.edu.ru/lesson/8ba1b59c-aa53-49f5-8442-3e57dc8f0549?backUrl=%2F02.2%2F07
https://lesson.edu.ru/lesson/8ba1b59c-aa53-49f5-8442-3e57dc8f0549?backUrl=%2F02.2%2F07
https://lesson.edu.ru/lesson/8ba1b59c-aa53-49f5-8442-3e57dc8f0549?backUrl=%2F02.2%2F07
https://lesson.edu.ru/lesson/8ba1b59c-aa53-49f5-8442-3e57dc8f0549?backUrl=%2F02.2%2F07
https://lesson.edu.ru/lesson/8ba1b59c-aa53-49f5-8442-3e57dc8f0549?backUrl=%2F02.2%2F07
https://lesson.edu.ru/lesson/8ba1b59c-aa53-49f5-8442-3e57dc8f0549?backUrl=%2F02.2%2F07
https://m.edsoo.ru/7f4211de

I10Ka3aTcJICM

CreneHs ¢ HaTypaJIbHBIM

11 bubmmoreka ITOK https://m.edsoo.ru/7f421382
ToKa3arejieM

12 Crenen, ¢ HatypaibHeM Bubsiorexa LIOK https://m.edso0.ru/7f42154e
ToKa3arejieM

13 Crenen, ¢ HatypaibHeM bubmmoteka ITOK https://m.edsoo.ru/7f4218be
ToKa3areyieM

14 Crenenb ¢ narypansHeM Bu6mmoreka ITOK https://m.edsoo.ru/7f4218be
ToKa3arejieM
Pemenne ocCHOBHBIX 3a/1a9 Ha Bu6nnoreka [JOK

15 JpoOH, IPOLIEHTHI U3 peabHON https://lesson.edu.ru/lesson/c5bbb800-c470-4a8a-
MTPAKTHKHU 86d7-178abe5016ca?backUrl=%2F02.2%2F07
Pemenne ocHOBHBIX 3a7a4 Ha bubmunoreka LIOK

16 JPpOOH, MIPOIIEHTHI U3 peaTbHON https://lesson.edu.ru/lesson/c5bbb800-c470-4a8a-
MTPAKTHKHU 86d7-178abe5016ca?backUrl=%2F02.2%2F07
Pemenne ocCHOBHBIX 3a/1a9 Ha Bu6nnoreka [JOK

17 JPpOOH, TIPOIIEHTHI U3 peaTbHON https://lesson.edu.ru/lesson/c5bbb800-c470-4a8a-
MTPAKTUKU 86d7-178abe5016ca?backUrl=%2F02.2%2F07
Peltienyie OCHOBHBIX 3a7a4 Ha Bu6nnoreka LJOK

18 JApOOH, TIPOIIEHTHI U3 peabHON https://lesson.edu.ru/lesson/c5bbb800-c470-4a8a-
MTPAKTHKHU 86d7-178abe5016ca?backUrl=%2F02.2%2F07
[Ipu3HaKu AeITUMOCTH, bubmuoreka LIOK

19 PasoKEeHHs Ha MHOKHTEITN https://lesson.edu.ru/lesson/9737ba37-db75-4904-
HATYPaJIbHBIX YHCEI 8033-c84d722aab8a?backUrl=%2F02.2%2F07
[IpusHaku nenumocTy, Bu6nmoreka LJOK

20 pasiokKeHHsT Ha MHOKHTEITH https://lesson.edu.ru/lesson/9737ba37-db75-4904-
HATYPaITBbHBIX YHCEI 8033-c84d722aab8a?backUrl=%2F02.2%2F07
Peanbnbie 3aBucumoctu. [psmas POII

21 P https://resh.edu.ru/subject/lesson/6849/start/316012
1 o0paTHas MPONOPIHOHAIEHOCTH /
P I POII

22 CAILHDBIC SABHCHMOCTH. TIpAMad https://resh.edu.ru/subject/lesson/6849/start/316012
1 0b6paTHas MPOITOPIIHOHATHHOCTH /

23 Peanpnble 3aBucumoctH. [psimast POIII
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1 oOpaTHas MPONOPIHOHAIEHOCTH

https://resh.edu.ru/subject/lesson/6840/start/237796
/

Peanbubie 3aBucumoctu. [Ipsmas

POIII

24 1 06pATHAS TPOTOPIHOHATHHOCTH https://resh.edu.ru/subject/lesson/6840/start/237796
/
25 ﬁ;fgg:;:;fjiﬁig? reme POUI https://resh.edu.ru/subject/lesson/2914/start/
26 ByKBEHHBIC BBIPAKCHUSI bubmnoreka L{OK https://m.edsoo.ru/7f41feec
ITepemennsle. JonycTumblie EH6JI_HOTeKa HOK
27 SHAYCHIS IEDOMEHHbIX https://lesson.edu.ru/lesson/3cff9946-a985-4a78-
P 956¢-d6bd83f52834?backUrl=%2F02.2%2F07
Bu6nnoreka [JOK
28 DopMmyIibl https://lesson.edu.ru/lesson/b1df37e4-8eee-4141-
909a-a014ed377bd8?backUrl=%2F02.2%2F07
Bu6nnoreka [JOK
29 DOpMYJTBI https://lesson.edu.ru/lesson/b1df37e4-8eee-4141-
909a-a014ed377bd8?backUrl=%2F02.2%2F07
[IpeobpazoBanue OYKBEHHBIX
30 E;Iﬁ :;K;e}:g;’ Egzlégzgf ckoboK 1 bubmuoreka ITOK https://m.edsoo.ru/7f41fafa
cJlaracMbIX
[IpeoOpazoBanue OyKBEHHBIX
31 ?l;lﬁ ;;eeiii’ Eg;ﬁgi;ie croBoK u bubmuoreka ITOK https://m.edsoo.ru/7f41fd70
claraeMbIX
[IpeobpaszoBaHue OYKBEHHBIX
s | mpaemh,prcpumie crofor BuGmiorexa LIOK hitps:/m.edsoo.ru/7f41fd70
cJlIaracMbIxX
[IpeoOpaszoBanue OyKBEHHBIX
33 i?ﬁ;;eg:;’ ﬁg;ﬁ%ﬁie cKoGoK 1 Bubmoreka ITOK https://m.edsoo.ru/7f41fd70
cJlIaracMbIxX
34 CBOMCTBa CTEIICHH C bubmmoreka IIOK https://m.edsoo.ru/7f421382



https://resh.edu.ru/subject/lesson/6840/start/237796/
https://resh.edu.ru/subject/lesson/6840/start/237796/
https://resh.edu.ru/subject/lesson/6840/start/237796/
https://resh.edu.ru/subject/lesson/6840/start/237796/
https://resh.edu.ru/subject/lesson/2914/start/
https://m.edsoo.ru/7f41feec
https://lesson.edu.ru/lesson/3cff9946-a985-4a78-956c-d6bd83f52834?backUrl=%2F02.2%2F07
https://lesson.edu.ru/lesson/3cff9946-a985-4a78-956c-d6bd83f52834?backUrl=%2F02.2%2F07
https://lesson.edu.ru/lesson/b1df37e4-8eee-4141-909a-a014ed377bd8?backUrl=%2F02.2%2F07
https://lesson.edu.ru/lesson/b1df37e4-8eee-4141-909a-a014ed377bd8?backUrl=%2F02.2%2F07
https://lesson.edu.ru/lesson/b1df37e4-8eee-4141-909a-a014ed377bd8?backUrl=%2F02.2%2F07
https://lesson.edu.ru/lesson/b1df37e4-8eee-4141-909a-a014ed377bd8?backUrl=%2F02.2%2F07
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382

HaTypaJbHBIM ITOKa3aTCJIEM

CBoiicTBa CTENEHHU C

35 0 0 bubmmoteka ITOK https://m.edsoo.ru/7f42154e
HaTypaJIbHBIM IIOKAa3aTCJIEM
36 CoiicTsa cTenemn ¢ 0 0 Bubmuorexa LIOK https://m.edso0.ru/7f4218be
HaTypaJIbHBIM IIOKAa3aTCJIEM
37 MHOrouseHbI 0 0 Bbu6muoreka ITOK https://m.edso0.ru/7f42276e
38 MHoOrouseHbI 0 0 Bbubmmorexa ITOK https://m.edsoo.ru/7f422930
39 gﬁgf}zzﬁfgg’iﬁiz% 0 0 Bubmmoreka ITOK https://m.edsoo.ru/7f422af2
40 S;E;K;Z:;;B;:(izi};ﬁ{’% 0 0 bubmmoreka ITOK https://m.edsoo.ru/7f422cc8
41 S;Ef;g:;ﬁ;ﬁﬁiﬁ%w 0 0 Bbubmmoreka ITOK https://m.edsoo.ru/7f422fca
42 S;Ef;g:;ﬁ;ﬁﬁiﬁ%w 0 0 Bbubmmoreka ITOK https://m.edsoo.ru/7f423182
43 g)hflfgggﬁLZOKPameHHom 0 0 bubmmoreka ITOK https://m.edsoo.ru/7f42432a
44 ?;ﬁf}gg;;;oxpameﬁnoro 0 0 Bbubmmoreka ITOK https://m.edsoo.ru/7f42464a
45 ;?JﬁrngzL;OKpameHHom 0 0 Bubmmoreka ITOK https://m.edsoo.ru/7f424¢c12
46 ;?;ﬁg’;}(’g;;;OKpameHHoro 0 0 Bbubmmoreka ITOK https://m.edsoo.ru/7f424fd2
47 ;?;}I;g’;){’g;;;OKPameHHoro 0 0 Bubmmoreka ITOK https://m.edsoo.ru/7f4251d0
48 5?{?;?:;16 MHOTORICHOB Hal 0 0 Bubmmorexa ITOK https://m.edsoo.ru/7f423312
49 Ei?;z(:;f MHOTORICHOB Ha 0 0 Bubmmorexa ITOK https://m.edsoo.ru/7f4237fe
50 Paznoxenue Mrorounenos na 0 0 Bu6mmoreka [TOK https://m.edso0.ru/7f4239de
MHOXHUTCIIN
51 Paznoxenue uuorounenos na 0 0 Bu6mnoreka LTOK https:/m.edso0.ru/7f4239de

MHOXHUTCIIN



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f4239de

52

KonTtponbsHas pabora mo Teme
"AnreOpandeckre BeIpaKeHus "

Bu6morexa ITOK https://m.edsoo.ru/7f4239de

53

YpaBHeHuUe, IpaBuiIa
npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHIIBHOCTh YpaBHEHHI

Bbubnunoreka ITOK https://m.edso0.ru/7f420482

54

JIuHeliHOe ypaBHEHUE C OJHOU
MepEeMEHHOM, pellleHre JIMHEHHBIX
YpaBHEHUI

Bubmoreka ITOK https://m.edsoo.ru/7f420482

55

JIuHeliHOe ypaBHEHUE C OJHOU
MIEPEMEHHOM, pelIeHUe TUHEHHBIX
YpaBHEHUI

Bubmuoreka ITOK https://m.edsoo.ru/7f420482

56

JIuHeiiHoe ypaBHEHUE C OJTHOU
MEPEMEHHOM, pPEIICHUE JIMHEMHBIX
YpaBHEHUI

bubmuoreka ITOK https://m.edsoo.ru/7f420482

57

Pemenue 3a1a4 ¢ TOMOIIBLIO
YpaBHEHUI

bubmuoreka ITOK https://m.edsoo.ru/7f42064e

58

Pemenue 3a1a4 ¢ TOMOIIBLIO
YpaBHEHUI

bubmuoreka ITOK https://m.edsoo.ru/7f420806

59

Pemenne 3a1a4 ¢ TOMOIILIO
YpaBHEHUI

bubmuorexa ITOK https://m.edsoo.ru/7f4209a0

60

Pemenue 3agay ¢ moMoIso
YpaBHEHUI

bubmuoreka ITOK https://m.edsoo.ru/7f420e6e

61

JIuneltHoe ypaBHEHUE C ABYMS
MEPEMEHHBIMU H €ro rpadux

Bubmmoreka ITOK https://m.edsoo.ru/7f427¢32

62

JIuneliHoe ypaBHEHUE C ABYMS
MEPEMEHHBIMU U €ro rpaduk

bubmuoreka ITOK https://m.edsoo.ru/7f427e8a

63

Cucrema IByX JIJMHEHHBIX
YpaBHEHUH ¢ TByMs
TIepeMEHHBIMU

bubmmoteka IIOK https://m.edso0.ru/7f42836¢

64

Cucrema IByX JTUHEHHBIX
YpaBHEHUH C JByM4
MIePEeMEHHBIMH

bubmuorexa ITOK https://m.edsoo.ru/7f42836¢

65

Cucrema IByX JTUHEHHBIX
ypaBHEHUH C IBYMsI

bubmuorexa ITOK https://m.edsoo.ru/7f42836¢



https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f42836c

NICPEMEHHBIMU

Cucrema IByX THHEHHBIX

66 ypaBHEHUH C IBYMSI 1 0 0 bubmuoreka ITOK https://m.edsoo.ru/7f42836¢
EePEMECHHBIMU

67 Pemenne cuctem ypaBHeHUit 1 0 0 bubmuoreka ITOK https://m.edsoo.ru/7f4284de

68 Perienne cucteM ypaBHEHHI 1 0 0 bubaunoreka [TOK https://m.edsoo.ru/7f42865a

69 Perienne cucreM ypaBHEHHI 1 0 0 bubaunoreka [JOK https://m.edsoo.ru/7f4287d6

70 Pemenue cuctem ypaBHeHUit 1 0 0 bubmuoreka ITOK https://m.edsoo.ru/7f4287d6

71 Permenne cucrem ypaBHeHUi 1 0 0 bubanoreka [{OK https://m.edsoo.ru/7f4287d6

72 .ISOHTPE)HBHM pabora H? reme 1 1 0 bubmmorexa ITOK https://m.edsoo.ru/7f421044

JIuneiiHble ypaBHEHUS

73 KoopauHata TOYKH Ha MPSIMOI 0 0 bubaunoreka [{OK https://m.edsoo.ru/7f41de76

74 YuUCIIOBBIE POMEKYTKH 0 0 bubaunoreka [{OK https://m.edsoo.ru/7f41dff2

75 YKCI0BBIE IPOMEKYTKH 0 0 bubmuoreka ITOK https://m.edsoo.ru/7f41dff2
Paccrosinue mex ByMsL PO

76 Ay ABYY . 1 0 0 https://resh.edu.ru/subject/lesson/7233/start/310087
TOYKaMH KOOPpAWHATHOU IPSIMOU /
Paccrosinue mex BYMsI POl

77 Y ABY] . 1 0 0 https://resh.edu.ru/subject/lesson/7233/start/310087
TOYKaMH KOOPpAWMHATHOU NPSAMOU /

78 IpsmoyrosHas cuctema 1 0 0 Bbubmuoreka ITOK https://m.edsoo.ru/7f41el6e
KOOPJIMHAT Ha IIOCKOCTH

79 TpamoyroibKas cictema 1 0 0 Bu6morexa L{OK https://m.edsoo.ru/7f41e42a
KOOPJIMHAT Ha IIOCKOCTH

80 ITpumepst rpaguKos, safanmbix 1 0 0 Bu6morexa LIOK https://m.edsoo.ru/7f41e8a8
dbopmynamMu

81 Ilpuneppt rpagukoB, 3ananHbIX 1 0 0 Bu6maorexa LIOK https://m.edsoo.ru/7f41ed80
dhopmynamu

82 [Tpuvepe1 rpadukos, satanibix 1 0 0 Bu6morexa LIOK https://m.eds00.ru/7f41ed80
dhopmynamu

83 HIpHMEPEI TPAGHIKOR, A AHbIX 1 0 0 Bubnorexa LIOK https:/m.edsoo.ru/7f41ed80

dhopmynamu
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https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
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https://resh.edu.ru/subject/lesson/7233/start/310087/
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ed80

Utenne rpadukoB peabHBIX

84 ABHCHMOCTEH 1 0 0 Bubmoreka ITOK https://m.edsoo.ru/7f41ea24
85 Hrenne rpa(plfKOB DEAIBHBIX 1 0 0 bubmuoreka ITOK https://m.edsoo.ru/7f41ea24
3aBUCUMOCTEH
86 [Nonstue GhyHKIMH 1 0 0 bubmuorexa ITOK https://m.edsoo.ru/7f41ef06
87 I'paduk GyHKIHH 1 0 0 bubmuorexa ITOK https://m.edsoo.ru/7f41ef06
88 CaoiicTBa QyHKIMH 1 0 0 bubaunoreka IJOK https://m.edsoo.ru/7f41f078
89 CpoticTBa pyHKIINH 1 0 0 bubmuoreka ITOK https://m.edsoo.ru/7f41f1fe
90 Jluneitnas GyHKINSA 1 0 0 bubmuoreka ITOK https://m.edsoo.ru/7f427282
91 Jluneiinast GyHKIMs 1 0 0 Bubmuoreka ITOK https://m.edsoo.ru/7f427412
92 g;gii;eﬂme rpaduia MHCHHOM 1 0 0 bubmuoreka L{OK https://m.edsoo.ru/7f426d1e
93 g;gii;eﬂme rpauka mHeHHOi 1 0 0 bubmmoteka ITOK https://m.edsoo.ru/7f426d1e
94 I'paduk Gyakuun y =[x| 1 0 0 bubaunoreka ITOK https://m.edsoo.ru/7f426d1e
95 I'padux GyHKIwH Y =[X| 1 0 0 bubmuoreka ITOK https://m.edsoo.ru/7f426d1e
Konrtponbhas padora o Teme
96 "KoopanHats! u rpaduku. 1 1 0 bubmuoreka ITOK https://m.edsoo.ru/7f41f50a
Oyukun"
[ToBTOpEHNE OCHOBHBIX MOHATUN U
97 METOJIOB Kypca 7 Kiacca, 1 0 0 bubmuoreka ITOK https://m.edsoo.ru/7f429c6¢
000011IeHIEe 3HAHUHT
[ToBTOpEHNE OCHOBHBIX MOHATUN U
98 METOIOB Kypca 7 Kiacca, 1 0 0 bubmuorexa ITOK https://m.edsoo.ru/7f429f32
000011IeHIEe 3HAHUHT
IToBTOpEHME OCHOBHBIX TOHATHH 1
99 METOAOB Kypca 7 Kiacca, 1 0 0 bubmnoreka L{OK https://m.edsoo.ru/7f42a0e0
00001IeHIe 3HAHUHT
IToBTOpEHE OCHOBHBIX TMOHATHH U
100 METOAOB Kypca 7 Kiacca, 1 0 0 bubanoreka L{OK https://m.edsoo.ru/7f42a27a
006001IeHIE 3HAHUI
101 HToroBas KOHTpoJbHAs padoTa 1 0 bubanoreka LHOK https://m.edsoo.ru/7f42a900
102 [ToBTOpEHNE OCHOBHBIX MOHATHIA U 0 0 bubmuoreka ITOK https://m.edsoo.ru/7f42a900
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METOJOB Kypca 7 Kiiacca,
000011IeHIe 3HAHUH

OBILIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 102




8 KVIACC

KoanuecTBo 4acoB

Ne DJIeKTpOoHHbIe N pPoBbIe 00pa3oBaTelbHbIE
Tema ypoka Konrpoasnsie | Ilpakrnyeckue
n/n Bcero pecypcbl
padoThI padoThI
K N
1 BIDATHAIM KOPSHE 13 1 0 0 BuGnorexa LIOK https:/m.eds00.ru/7f42d452
yucia
Ilousitue 06
2 1 0 0 bu6mmoreka LIOK https://m.edsoo.ru/7f42eaaa
UppaIMOHAILHOM YHCIIe
0
3 JlecsTiHbIC MPHOMIKEHHS 1 0 0 PBIII https://resh.edu.ru/subject/lesson/1972/start/
HPpAaLMOHAIIBHBIX YHCET
0
4 JlecATHHHBIE MPHOTHIKCHHS 1 0 0 POIII https://resh.edu.ru/subject/lesson/1972/start/
HPPALMOHATILHBIX YHCEI
bubmuoreka [JOK
5 JlecTBUTENbHBIE YKCTIA 1 0 0 https://lesson.edu.ru/lesson/2f154f52-52e6-44e2-
828b-690dad3ec6db?backUrl=%2F02.2%2F08
bu6mmoreka [IOK
CpaBHeHnue
6 . 1 0 0 https://lesson.edu.ru/lesson/1ac69277-ee29-4b85-
JICHCTBHTCILHBIX HHCet 8b82-h6d14a73b32c?backUrl=%2F02.2%2F08
CpaBHeHHE bu6mmoreka [IOK
7 pv 1 0 0 https://lesson.edu.ru/lesson/1ac69277-ee29-4b85-
FICHCTBHTCIIBHBIX HHCCT 8b82-b6d14a73b32c?backUrl=%2F02.2%2F08
A -
8 pmbMeTerCKHH 1 0 0 PO https://resh.edu.ru/subject/lesson/1551/start/
KBaJpaTHBIA KOPEHb
9 VYpaBHeHue BUa X* = a 1 0 0 POIII https://resh.edu.ru/subject/lesson/1973/start/
Croii
10 BOHCTBA APMMETHIECKHX 1 0 0 Bu6miorexa [JOK https://m.edsoo.ru/7f42dg62

KBaJIpaTHBIX KOPHEH



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://resh.edu.ru/subject/lesson/1972/start/
https://resh.edu.ru/subject/lesson/1972/start/
https://lesson.edu.ru/lesson/2f154f52-52e6-44e2-828b-690dad3ec6db?backUrl=%2F02.2%2F08
https://lesson.edu.ru/lesson/2f154f52-52e6-44e2-828b-690dad3ec6db?backUrl=%2F02.2%2F08
https://lesson.edu.ru/lesson/1ac69277-ee29-4b85-8b82-b6d14a73b32c?backUrl=%2F02.2%2F08
https://lesson.edu.ru/lesson/1ac69277-ee29-4b85-8b82-b6d14a73b32c?backUrl=%2F02.2%2F08
https://lesson.edu.ru/lesson/1ac69277-ee29-4b85-8b82-b6d14a73b32c?backUrl=%2F02.2%2F08
https://lesson.edu.ru/lesson/1ac69277-ee29-4b85-8b82-b6d14a73b32c?backUrl=%2F02.2%2F08
https://resh.edu.ru/subject/lesson/1551/start/
https://resh.edu.ru/subject/lesson/1973/start/
https://m.edsoo.ru/7f42d862

11

CoiicTBa apupMeTHIECKUX
KBaJ[paTHBIX KOPHEH

bu6mmoreka LIOK https://m.edsoo.ru/7f42d862

12

[IpeoOpa3oBaHUe YHCTOBBIX
BBIPAKCHUH, COAEPIKALLUX
KBa/IpaTHbIE KOPHU

bubnmoreka [{OK https://m.edsoo.ru/7f42dd26

13

[IpeoOpa3oBaHUe YHCTOBBIX
BBIPAKCHUH, COAEPIKALLUX
KBa/IpaTHbIE KOPHU

bubnmoreka [{OK https://m.edsoo.ru/7f42ded4

14

[IpeoOpa3oBaHUe YHCTOBBIX
BBIPAKECHUH, COAEPIKALUX
KBaJIpaTHbIE KOPHU

bubnuoteka LIOK https://m.edsoo.ru/7f42e0be

15

[IpeobpazoBaHue YUCITOBBIX
BBIPAYKEHHI, COJIEPIKAILNX
KBaJIpaTHbIE KOPHU

bu6mmoreka LIOK https://m.edsoo.ru/7f42e262

16

CreneHs ¢ OCJIbIM
IIOKa3aTcjIeM

bubmuoreka [{OK https://m.edsoo.ru/7f4354a4

17

CrangapTHas 3aluch 4ncia.
Pazmepb! 00beKTOB
OKpy>KaroIiero mupa (ot
2JIEMEHTAPHBIX YaCTHI] JI0
KOCMHUYECKHX 00BEKTOB),
JUINTENIBHOCTD TIPOLIECCOB B
OKpY’KaroIleM MHpe

bubmuoreka [{OK https://m.edsoo.ru/7f436098

18

CBOICTBA CTEIICHU C OCJIbIM
IIOKa3aTejIeM

bubnuoteka [{OK https://m.edsoo.ru/7f435648

19

CBOICTBA CTEIICHU C OCJIbIM
IIOKa3aTcjIeM

bubmuoreka I{OK https://m.edsoo.ru/7f435648
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CBoiicTBa CTENEHU C IIETBIM

20 bu6mmoreka LIOK https://m.edsoo.ru/7f435648
rokaszaresem
Croil

21 BOHCTEA CTCHCHI € HEIbIM bubnmoreka [{OK https://m.edsoo.ru/7f43599a
MOKa3areiaeM
Croii

22 BOHCTEA CTCHCHI € HEIbIM Bu6mmorexa LIOK https://m.edsoo.ru/7f435ed6
MOKa3areieM

23 KBanparupiii TpéxuneH POHI https://resh.edu.ru/subject/lesson/1557/start/

24 KBanpathslii TpéxusieH POIII https://resh.edu.ru/subject/lesson/1557/start/
P

25 A3JTONCHHE KBALPATHOTO Bu6miorexa LIOK https://m.edsoo.ru/742fd38
TPEXUJICHA HA MHOXUTCIIN
P

26 a'ernomeﬁne KBazpatHoro bu6mmoreka LIOK https://m.edsoo.ru/7f42fd38
TPEXUJICHA HA MHOXUTCIIN
KonTtpomnbHas paborta 1o

HK .

27 TOMAM R BaNpaTHbIC KvOpHH bu6mmoreka LIOK https://m.edsoo.ru/7f42ec80
Crenenu. KBanpaTHbiii
TpexuyeH"

28 Anrebpanueckast 1poOb bu6nuoreka LIOK https://m.edsoo.ru/7f430382
JonycTuMeble 3HaUeHUS

29 HICPEMEHIDBIX, BOIIX B PO https://resh.edu.ru/subject/lesson/1261/
anreOpanyeckue
BBIPKCHUS
JonycTuMeble 3HaUeHUS

30 HEPEMCHHBIX, BXOMIHIHX B PO https://resh.edu.ru/subject/lesson/1261/
anreOpanyeckue
BBIpaKCHUS
OCHOBHOE CBOMCTBO

31 HOBHOE CBOMCTE bu6mmoreka LIOK https://m.edsoo.ru/7f4308e6

anreOpandeckoi 1podu
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32

Coxpamenue apobeit

bubnmoreka [{OK https://m.edsoo.ru/7f430a8a

33

Coxkpamenue apobeit

bubnmoreka [{OK https://m.edsoo.ru/7f430f44

34

Cokpaienue apooei

bu6mmoreka LIOK https://m.edsoo.ru/7f430f44

35

CnoxxeHue, BEIYUTAHUE,
YMHOXXCHUE H JICTICHHE
anredpandecKux apooei

bu6mmoreka LIOK https://m.edsoo.ru/7f43128c

36

CnoxxeHue, BEIYUTAHUE,
YMHOXKEHUE U JICIICHNE
anredpandecKux apooeit

bubnuoteka L{OK https://m.edsoo.ru/7f4315c0

37

CnoxxeHue, BEIYUTAHUE,
YMHOXKEHUE U JICIICHNE
anredpandeckux apooei

bubnuoteka [JOK https://m.edsoo.ru/7f4318c2

38

CnoxxeHue, BEIYUTAHUE,
YMHOXKEHUE U JICIICHNE
anredpandeckux apooei

bubnuoteka LJOK https://m.edsoo.ru/7f431a20

39

[Ipeobpa3zoBanue
BBIPAKEHUH, COAEPIKAINX
anredpanveckue 1poou

bubnuoteka [{OK https://m.edsoo.ru/7f43259c

40

ITpeoOpas3oBanue
BBIPAKEHUH, COAEPIKAINX
anredpanveckue 1poou

bubnuoteka [{OK https://m.edsoo.ru/7f432736

41

ITpeoOpas3oBanue
BBIPQKCHUH, COJICPIKAIINX
anredbpanveckue 1poou

bubmuoreka I{OK https://m.edsoo.ru/7f432736

42

KonrtponsHas pabora no
Teme "AnreOpandeckast
poOp"

bubmuoreka I{OK https://m.edsoo.ru/7f431d36



https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36

43

KBanpatHoe ypaBHeHHE

bubnmoreka [{OK https://m.edsoo.ru/7f42eela

44

HenonHoe kBanpatHoe
YpaBHEHHUE

bubnmoreka [{OK https://m.edsoo.ru/7f42eela

45

Henonnoe xkBagpaTHOE
ypaBHEHUE

bu6mmoreka LIOK https://m.edsoo.ru/7f42eela

46

®dopmyiia KOpHEH
KBaJIpaTHOT'O YpaBHEHUS

bu6mmoreka LIOK https://m.edsoo.ru/7f42f158

47

dopMmyna KOpHEH
KBaJ[paTHOI'O ypaBHEHUs

bubmuoteka [{OK https://m.edsoo.ru/7f42f3f6

48

dopMmyna KOpHEH
KBaJpaTHOI'0 ypaBHEHUS

bubnuoteka [{OK https://m.edsoo.ru/7f42f5a4

49

Teopema Buera

bubnuoteka L{OK https://m.edsoo.ru/7f42fef0

50

Teopema Buera

bubmuoreka I{OK https://m.edsoo.ru/7f430076

51

Pewenne ypaBHenui,
CBOASAIIMXCS K KBaJPaTHBIM

bubnuoteka LIOK https://m.edsoo.ru/7f43c542

52

Pemenne ypaBHenui,
CBOASAIIMXCS K KBaIPaTHBIM

bu6mmoreka IIOK https://m.edsoo.ru/7f43c3d0

53

[Tpocreiimme npoGHO-
palMOHAIBHBIE YPABHEHUS

bubmuoteka I{OK https://m.edsoo.ru/7f4328c6

54

[Tpocreiimme npoGHO-
panuoHAEHBIE YPaBHEHUS

bubmuoteka I{OK https://m.edsoo.ru/7f432b6e

55

Pemnrenuie TeKCTOBBIX 3a7a4
C IOMOIIBIO KBAIPATHBIX
ypaBHEHUH

bubmuoreka I{OK https://m.edsoo.ru/7f42f75¢

56

Pemnrenue TeKCTOBBIX 3a7a4
C TOMOIIBIO KBAJPATHBIX
ypaBHEHUH

bu6mmoreka IIOK https://m.edsoo.ru/7f42f8f6



https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6

KonrponsHas pabora no

57 teme "KBaapatHbie bu6mmoreka LIOK https://m.edsoo.ru/7f4301f2
ypaBHeHUs"
JInneliHoe ypaBHEHHUE C
ABYMs IICPEMECHHBIMU, €I'0 PSHI

58 Y P ’ https://resh.edu.ru/subject/lesson/7275/start/293630
rpaduk, IpUMepbl pelIeHUs /
YpaBHEHUM B LEJbIX YUCIIAX )
JInneliHoe ypaBHEHHUE C
ABYMs IICPEMECHHBIMU, €I'0 PSHI

59 Y P ’ https://resh.edu.ru/subject/lesson/7275/start/293630
rpaduk, IpUMepbl pelIeHUs /
yYpaBHEHUH B LENbBIX YUCIIAX )
JIuneiiHoe ypaBHEHHUE C
JBYMsI IEPEMEHHBIMU, €T0 POLI

60 4 P ’ https://resh.edu.ru/subject/lesson/7275/start/293630
rpaduk, IpUMepbl pelIeHUs /
yYpaBHEHUH B LENbBIX YUCIIAX )
Pemenue cucrem aByx POl

61 JIMHENHBIX YPaBHEHUH C https://resh.edu.ru/subject/lesson/7276/start/247827
JIBYMsI IEPEMEHHBIMU [
Pemenue cucrem aByx POl

62 JIMHEWHBIX YpaBHEHUMN C https://resh.edu.ru/subject/lesson/7276/start/247827
JIBYMsI IEPEMEHHBIMU [
Pemenue cucrem aByx POl

63 JIMHEWHBIX YpaBHEHUMN C https://resh.edu.ru/subject/lesson/7276/start/247827
IBYMS IIEPEMEHHBIMU [
[Ipumeps! penieHus cucrteM POIII

64 HEJIMHENHBIX YPaBHEHUH C https://resh.edu.ru/subject/lesson/7276/start/247827
JIBYMS IIEPEMEHHBIMU [

65 [Ipumeps! penieHus cuctemMm POIII



https://m.edsoo.ru/7f4301f2
https://resh.edu.ru/subject/lesson/7275/start/293630/
https://resh.edu.ru/subject/lesson/7275/start/293630/
https://resh.edu.ru/subject/lesson/7275/start/293630/
https://resh.edu.ru/subject/lesson/7275/start/293630/
https://resh.edu.ru/subject/lesson/7275/start/293630/
https://resh.edu.ru/subject/lesson/7275/start/293630/
https://resh.edu.ru/subject/lesson/7276/start/247827/
https://resh.edu.ru/subject/lesson/7276/start/247827/
https://resh.edu.ru/subject/lesson/7276/start/247827/
https://resh.edu.ru/subject/lesson/7276/start/247827/
https://resh.edu.ru/subject/lesson/7276/start/247827/
https://resh.edu.ru/subject/lesson/7276/start/247827/
https://resh.edu.ru/subject/lesson/7276/start/247827/
https://resh.edu.ru/subject/lesson/7276/start/247827/

HEJIMHEHHBIX YPaBHEHUH C
IBYMs IEPEMEHHBIMU

https://resh.edu.ru/subject/lesson/7276/start/247827
/

I'paduueckas
MHTEpIpEeTaIys ypaBHEHUS
C IByMs NIEPEMEHHBIMH U

66 = bu6mmoreka LIOK https://m.edsoo.ru/7f43d6d6
CHCTEM JUHEHHBIX
YpPaBHEHUU C IBYMsI
MepeMEHHBIMHU
I'paduueckas
WHTEpIIpETAIHs YpaBHEHHUS
C IBYMSI [IEPEMEHHBIMU U

67 ABYM p . bu6mmoreka LIOK https://m.edsoo.ru/7f43d6d6
CHCTEM JMHENHBIX
ypaBHEHUH C IBYMs
HepeMeHHBIMI/I
Pemrenne TeKCTOBBIX 3a1a4 POIII

68 C IOMOIIBIO CUCTEM https://resh.edu.ru/subject/lesson/7271/start/303471
ypaBHEHUH /
Pemrenne TeKCTOBBIX 3a1a4 PDIII

69 C IOMOIIBIO CUCTEM https://resh.edu.ru/subject/lesson/7271/start/303471
ypaBHEHUM /
Pemrenne TeKCTOBBIX 3a1a4 PDIII

70 C IOMOIIBIO CUCTEM https://resh.edu.ru/subject/lesson/7271/start/303471
ypaBHEHUM /
YucaoBble HEPABEHCTBA

71 er liH HEpABEHETES 1 POIII https://resh.edu.ru/subject/lesson/1983/start/
HUX CBOICTBa
YuciaoBble HEPABEHCTBA .

72 el liH HEpABCHOTEA 1 PO https://resh.edu.ru/subject/lesson/1983/start/
HUX CBOICTBA

73 HepasenctBo ¢ ogHOM PO https://resh.edu.ru/subject/lesson/2578/start/



https://resh.edu.ru/subject/lesson/7276/start/247827/
https://resh.edu.ru/subject/lesson/7276/start/247827/
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://resh.edu.ru/subject/lesson/7271/start/303471/
https://resh.edu.ru/subject/lesson/7271/start/303471/
https://resh.edu.ru/subject/lesson/7271/start/303471/
https://resh.edu.ru/subject/lesson/7271/start/303471/
https://resh.edu.ru/subject/lesson/7271/start/303471/
https://resh.edu.ru/subject/lesson/7271/start/303471/
https://resh.edu.ru/subject/lesson/1983/start/
https://resh.edu.ru/subject/lesson/1983/start/
https://resh.edu.ru/subject/lesson/2578/start/

MEPEMEHHOMN

74

JInneliHbIe HEPABEHCTBA C
OJIHOM MEPEMEHHON U UX
peuieHue

bubnmoreka [{OK https://m.edsoo.ru/7f42c¢692

75

JInneliHbIe HEPABEHCTBA C
OJIHOM MEPEMEHHON U UX
peuieHue

bubnmoreka [{OK https://m.edsoo.ru/7f42¢840

76

JIuHeiiHbIe HEPaBEHCTBA C
OJIHOM MEPEMEHHON U UX
pelieHue

POIII https://resh.edu.ru/subject/lesson/2578/start/

77

Cucrempl TMHENHBIX
HEPABEHCTB C OJIHON
IIEPEMEHHOM U UX pELICHUE

bubmuoreka [{OK https://m.edsoo.ru/7f42ch88

78

CucreMbl TUHESHHBIX
HCPABCHCTB C O,Z[HOﬁ
HepeMeHHOﬁ " UX PCIICHUC

bubmuoreka [{OK https://m.edsoo.ru/7f42cd2c

79

CucreMbl TUHEHHBIX
HEPABCHCTB C OIHOM
HepeMeHHOﬁ " UX PpCIICHHUC

POIII https://resh.edu.ru/subject/lesson/2001/start/

80

N300pakeHue peneHus
JMHEHHOTO HEpaBEHCTBA U
UX CHCTEM Ha YHCIOBON
psAMON

bubmuoreka [{OK https://m.edsoo.ru/7f42c9e4

81

N300pakeHue peneHus
JMHEHHOTO HEPaBEHCTBA U
UX CHCTEM Ha YHCIOBON
IpsAMOI

bubmuoreka [{OK https://m.edsoo.ru/7f42c9e4



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://resh.edu.ru/subject/lesson/2578/start/
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://resh.edu.ru/subject/lesson/2001/start/
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4

KonrponsHas pabora no

82 temaMm "HepaBeHcTBa. 1 1 0 PO https://resh.edu.ru/subject/lesson/1998/start/
Cucrtembl ypaBHEeHH "

83 [Monstre GyHKIIMN 1 0 0 bubnmoreka [{OK https://m.edsoo.ru/7f433c12
OO6nacTh onpenencHus 1

84 MHOECTBO 3HaYCHUU 1 0 0 bubnmoreka [{OK https://m.edsoo.ru/7f433d84
byHKIIIN

85 Crnioco0bl 3a1anust GyHKITUH 1 POIII https://resh.edu.ru/subject/lesson/1338/

86 I'paduk pynkumm 1 PO https://resh.edu.ru/subject/lesson/1338/

87 CBoficTsa (yHicunn, ux 1 0 0 POIII https://resh.edu.ru/subject/lesson/2569/start/
oroOpakeHHe Ha rpaduke

88 ;LT;;;EOP; I;O;Hfzzgﬂe 1 0 0 POIII https://resh.edu.ru/subject/lesson/1412/
[Tpumeps! rpadukos

89 (GyHKIHU, OTpa)karomx 1 0 0 POIII https://resh.edu.ru/subject/lesson/1412/
peabHbIC MPOIECCHI
@DyHKIUH, OMHUCHIBAIOIINEC

90 MpAMYIO 1 00paTHyIo 1 0 0 Bu6miorexa [JOK https://m.edsoo.ru/7f434bbc
MPOTIOPIIOHAIBHEIE
3aBUCHUMOCTH, UX TpaduKu

91 I'unepGona 1 0 0 POIII https://resh.edu.ru/subject/lesson/2909/start/

92 I'umepbona 1 0 0 POIII https://resh.edu.ru/subject/lesson/2909/start/

93 I'paduk Gynkmum y = x> 1 0 0 bubnuoteka [{OK https://m.edsoo.ru/7f4343e2

94 I'padux Gpynkum y = x? 1 0 0 bubmuoreka LIOK https://m.edsoo.ru/7f434572
OYHKIMU Y =X*, y =X,y =

95 VX, y = [X|; rpaduaeckoe 1 0 0 bubnmoreka [{OK https://m.edsoo.ru/7f434d38

pellIeHne ypaBHEHUH U



https://resh.edu.ru/subject/lesson/1998/start/
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://resh.edu.ru/subject/lesson/1338/
https://resh.edu.ru/subject/lesson/1338/
https://resh.edu.ru/subject/lesson/2569/start/
https://resh.edu.ru/subject/lesson/1412/
https://resh.edu.ru/subject/lesson/1412/
https://m.edsoo.ru/7f434bbc
https://resh.edu.ru/subject/lesson/2909/start/
https://resh.edu.ru/subject/lesson/2909/start/
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38

CUCTEM ypaBHEHUU

96

OYyHKIUU Y =X%, y =X,y =
VX, y = |x|; rpaduueckoe
pelieHue YpaBHEHUN U
CUCTEM ypaBHEHUU

bubnmoreka [{OK https://m.edsoo.ru/7f434eb4

97

[ToBTOpEHNE OCHOBHBIX
MOHSTUH U METOJIOB KypCOB
7 u 8 xitaccoB, 0000IIIEHHE
3HAHUU

bubnmoreka [{OK https://m.edsoo.ru/7f4371aa

98

[ToBTOpEHNE OCHOBHBIX
MOHSTUH U METOJ0B KYpCOB
7 u 8 xiraccoB, 0000IIIEHNE
3HAHUU

bubnuoteka LJOK https://m.edsoo.ru/7f43736¢

99

[ToBTOpEHNE OCHOBHBIX
MOHSTUH U METOJ0B KYpCOB
7 u 8 KJ1accoB, 0000IIIeHNE
3HAHUU

bubnuoteka [{OK https://m.edsoo.ru/7f437510

100

[ToBTOpEHNE OCHOBHBIX
MOHSTUH U METOJIOB KYpCOB
7 u 8 KJ1accoB, 0000IIIeHNE
3HAHUU

bubnuoteka [{OK https://m.edsoo.ru/7f4376b4

101

HrtoroBas KOHTpOJIbHAS
paborta

bubnuoteka [{OK https://m.edsoo.ru/7f436b88

102

[ToBTOpEHNE OCHOBHBIX
MOHSTUN U METOJIOB KYPCOB
7 u 8 Ki1accoB, 0000IIIeHNE
3HAaHUH

bubnuoteka [{OK https://m.edsoo.ru/7f437858



https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

102




TEMATHYECKOE IINIAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA» (I1IO 'TOJAM OBYYEHU )

7 xaace (e menee 102 )

Ha3Banue
pa3nena (TemMbl)
Kypca (4HcJI0
4acoB)

OcHOBHOe coiep:kaHue

OcHOBHBIE BUABI JeSITEIbHOCTH 00y4aI0IINXCSH

Uucaa n
BBLIYHUCJIEHUS.
PanmoHaJibHbBIE
qHCaA

(25 )

TTonsATHE PalMOHAIBHOIO YHCIA.

ApumeTrueckue IeHCTBUS ¢ palMOHAIBHBIMU YnciaMu.CpaBHEHUE,
[YIOPSIIOYUBAHKME PALMOHAIIBHBIX YUCEL.

CteneHs ¢ HaTypalbHBIM IIOKA3aTeNEM.

Penienrie OCHOBHBIX 3a7a4 Ha APOOH, MPOIEHTHI U3 pealbHON

MPAKTUKY.

I IpusHaku JIEITUMOCTH, Pa3IoKEHHUS Ha  MHOXUTEIH
HAaTypaJbHBIX YHUCEIL.

PeanbHble 3aBucUMOCTH. [Ipsimas 5 oOpaTHas
MPONOPIIUOHATBHOCTH.

CucreMaTH3HPOBATHL W o0oramarthb 3HAHHSI 00 OOBIKHOBEHHBIX M
MEeCATUIHBIX APOOSX.

CpaBHUBATH W YNOPSIAOYMBATL JAPO0OH, TNpeoOpa3oBbIBas NpU
HEOOXOIUMOCTH JIECATUIHBIE TPOOH B OOBIKHOBEHHBIE, OOBIKHOBEHHBIE
B JICCSITUYHBIE, B YACTHOCTH B OECKOHEUHYIOJICCSITUYHYIO IPOOB.
[MpuMeHATHL Pa3HOOOpPA3HbIE CHOCOOBI M NPHEMBI BHIYUCICHHUSA
3HAYeHUil APOOHBIX BBIPAKEHHH, cOoAepKauX OOBIKHOBEHHBIE H
MecATHYHBIE OPOOM: 3aMEHATh TPU HEOOXOTUMOCTH JECATHYHYIO
MpoOb  OOBIKHOBEHHOW W OOBIKHOBEHHYIO JECSITUYHOW, NPUBOJHUTH
BeIpakeHHEe K (Qopme, Hambosee yIOOHOW UIS  BBIYMCIICHHIA,
MpeoOpa3oBEIBaTh NPOOHBIE BHIPAKECHHUS HA YMHOXKCHHE W JCIICHHUE
IMECATUYHBIX Jpo0el K JCUCTBUSAM C I1EJIBIMH YuciaMu  (IIpH
HEOOXO0JUMOCTH CHAMPABJISIONIEH TTOMOIIBIO).

I[puBOAMTH 4YHCIOBbIe M OyYKBEHHBbIe MNPUMEPBI CTEIEHH C
HaTypallbHBIM TOKa3aTelieM, OOBSCHSS 3HAUYEHUS OCHOBAHUS CTENEHU

M IIOKa3aTess CTEICHM, HaXOJWUTh 3HAUYE€HUs CTEICHEHW BUa al (a —
imr000e parrioHAIEHOE YMCIIO0, N — HATypallbHOE YMCIIO) C OMOPOW Ha
CIIPaBOYHYIO MH(OPMAIIHIO.

IMoHuMaTs CMBICJ 3aNMCH  OOJBIIMX YHCEJ ¢ IOMOIILIO
mecSITHYHBIX Jpodeil U cremeHeld 4yucaa 10, mpuMeHSTH MX B
PeaJbHbIX CUTyalusIX.

IMpuMeHATHL TPU3HAKK JCIUMOCTH, PAa3IOKEHUS HAa MHOXUTEIH
HATypaJTbHBIX YUCEIL.

Pemath mpocreiilide 3aga4um Ha 9acTH, MPOIEHTHI, TPOIOPINH, Ha

HaX0XIeHUe APOOH (IIPOLIEHTA) OT BEITMYMHBI U BEJIMYUHBI TIOEE TpooH

(nporieHTy), Qpodu (MPOIeHTa), KOTOPBIH COCTABISIET OfHA BEIIMYMHA

or gpyroii. IlpuBomMTHL, pa30UpaTh, OIEHHBATH PA3IHUUYHBIC
CIICHMUs, 3aITMCH PEIICHUI TEeKCTOBBIX 3a/1a4.




PacriozdHaBaTh M OOBLSCHATH, ONUPAACh Ha OMpEAENeHUs, MPSIMO
[IPONOPLUOHANBHEIE M OOpaTHO MPONOPLHOHAIBHBIE 3aBHUCUMOCTH
MEeXay BEIMYMHAMH; NMPUBOAUTH MPHUMeEPBI 3THUX 3aBUCUMOCTEH W3
[peabHOr0 MUPA, U3 IPYTUX y4eOHBIX TPEIMETOB.

Pemate mpocteiiliiie NPAKTHKO-OPMEHTHPOBAHHBbIE 3a/a4d Ha
Ipo0M, MPOLEHTHI, NMPSIMYI0 U OOPATHYI0 MPONOPUHOHAJIBLHOCTH,
NPONnopPUMH.

AJaredpandeckue
BbIPasKeHHSA
(27 u)

IbykBenHbIe Beipaskenus. [lepemennsie. JlomycTuMble 3HaUCHUS

nepeMeHHBIX. DOpMyIIBI.

[Tpeobpa3oBanre OyKBEHHBIX BBIPAXKEHUH, PACKPBITHE CKOOOKH

MpHUBEIEHUE TTO00HBIX CIaraeMbIX.

CBOICTBA CTETICHU C HATYpPAIHHBIM MTOKa3aTeseM. MHOTOUJICHBI.
Crnoxenue, BEIYUTAHUE, YMHOKEHHUE

MHOTOYJICHOB. Dopmysl COKPAIEHHOTO YMHOXCHHS.

IPasiioskeHne MHOTOWICHOB HA MHOYKHTEJIH.

OBinageT Ha 0a30BOM YpPOBHe anreOpanmdecKOl TEPMHUHOIIOTHEH H

CUMBOJINKOH, HPUMEHsITb €& B IPOLECCe OCBOCHHUSA Y4eOHOro
MaTepuana.
Haxonuth 3HaueHus OYKBEHHBIX BBIP@XKEHMH NpU  3aJaHHbBIX

BHAYCHUSX OYKB; BHITIOJIHSATE BHIYHACICHUS 1O (OPMyIIam.

BbInoaHATL MpeoOpa3oBaHus IEJIOT0 BBIPAKEHHS B MHOTOWICH
NpUBEICHUEM NOAOOHBIX CIaracMbIX, PACKPBITHEM CKOOOK.
BbINOJIHATL YMHOXXCHHE OJTHOWICHA HA MHOTOWICH U MHOTOYJICHA Ha
MHOTOYJICH, NPUMEHSITh (OpMYJBl KBajpaTra CyMMBl W KBajpara
[PA3HOCTH C ONIOPOU HAa CIPABOYHYIOMH(OPMAIIHIO.

OcyuiecTBJISITh Pa3IOKCHUE MHOTOWICHOB Ha MHOXHTEIH MyTEM
BHIHCCCHHUS 3a CKOOKH OOIIEro MHOXKHUTENSI, MPUMEHEHHUS (HhOPMYJIbI
[PA3HOCTH KBaJIpaToB, (HOPMYJI COKPAIIEHHOTO YMHOXCHHUS C OMOpPOii
Ha CIIPaBOYHYIO HHQOPMAIIHIO.

I[puMeHsITH IPEOOPA30BAHIEC MHOTOUWICHOB JIJISI PEIICHUS PA3THYHBIX
3ajad U3 MaTeMaTHKH, CMEKHBIX MTPEMETOB, U3 peallbHON MPaKTHKH.
3HAKOMHTBHCSI ¢ HCTOPHUEN PA3BUTHS MAaTEMATHKH.




YpaBHeHnust 'YpaBHEeHMe, IpaBuiIa NpeoOpa3oBaHusl YPaBHEHUs, PaBHOCHWIBHOCTS [PemiaTh JMHEHHOE ypaBHEHHE C OJHON NepeMEHHOH, HMpUMeHssi
1 HEpaBEHCTBA [YPaBHEHUI. NMpaBUJIA [IEPEX0Ja OT UCXOAHOIO YPABHEHHUS K PAaBHOCHUIBLHOMY EMY
(20 v) UInneliHOe ypaBHEHUE C OAHOU NIEPEMEHHOU Oosiee mpocroro Buzaa. IIpoBepsiThb, sBISETCS JIM KOHKPETHOE YUCIIO
[MEPEMEHHOM, PELICHUE JMHEWHBIX ypaBHEHMU. PeleHune 3amad c KOPHEM YpaBHCHMS.
[MOMOILBIO YPaBHEHUI. IonOupars mnpuMepbl Tap YHCEN, SBISIOLIMXCS PELICHUEM
VIuneiinoe ypagnenue ¢ 08yms nepemeHHuiMu u e2o epagux. Cucrema JIMHEWNHOTO YPAaBHEHHS C ABYMs IIEPEMEHHBIMH.
IMBYX JUHEWHBIX ypaBHEHMH ¢ AByMs mepeMeHHbIMH. Perrenue CTPONTHL B KOOPAMHATHOM IJIOCKOCTH Tpa)uK JTMHEHHOTOYpPaBHEHUS C
CHCTEM YpaBHEHHH CIIOCOOOM MOJICTAHOBKHU M CIIOCOOOM CIIOXKEHUS. |[IBYMsI MEpEMEHHbIMU (IIpU HEOOXOAMMOCTH C HCIOJIb30BaHHEM
CMBICJIOBOM OIIOpBI); MOJIB3YsICh Tpa(uKoM, NPUBOAUTH IPUMeEPbI
[pELIEHUS ypaBHEHMSL.
HaxonuTe pemieHHe CUCTEMBl ABYX JIMHEHHBIX YPaBHEHHU C IByMs
[epeMEeHHBIMH C OTIOPOH Ha aJTOpUTM yUeOHBIX AeiicTBril. CocTaBJATH
U peliaTh YPaBHEHHE WM CHCTEMY YPaBHEHHH II0 yCIOBHIO 3aadH,
MHTEPIPETUPOBATh B COOTBETCTBUU CKOHTEKCTOM 3aJa4M I10Jy4YEHHBII
[pe3yJbTaT C ONIOPOI HABOIPOCHBIN IIIaH.
Koopaunatsiu Koopannarta Touky Ha npsmMod. Yncnosele npoMexyTku.PaccTossaue [M300paxkaTs Ha KOOPIWHATHOM NpPSMON TOYKH, COOTBETCTBYIOIIME

rpapukn. OyHKUNH
(24 4)

MEXIY ABYMsI TOUKaMH KOOpIMHaTHOU npsimoit IIpsimoyromnbHas
crcTeMa KOOpAHMHAT Ha TIOCKOCTH. [IpuMephirpadukoB, 3aJaHHBIX
(bopmynamu. Urenue rpaukoB pearbHbIX3aBUCUMOCTEH.

[lonste Qynxuuu. [padux ¢ynkuun. CpolcTBa  (QYHKIMA.
Uluneitnass ¢ynknus. [loctpoenne rpaduka IuHEHHON GYHKIUH.
[paduk dynkiun y = kx + Db.

3aJaHHBIM KOOpAMHATaM, JIy4H, OTPE3KH, UHTEPBaJbl; 3alUChIBATh HUX
Ha ajaredpanyecKoM si3bIKe.

OTMeuyaTh B KOOPAMHATHOH IUIOCKOCTM TOYKH IO 3aJaHHBIM
KOOpAWHATaM; CTPOUTh TIpadUKd  HECIOXKHBIX  3aBUCHMOCTEH,
BalaHHBIX (OopMynaMHM, B TOM 4YHCIIE C [OMOIIBIO IH(POBHIX
lmabopaTopuil.

[pumMensiTh, W3y4YaTh NpPeUMYIIeCTBa, HHTEPNPETHPOBATH
rpaduuecKuii croco0 TpeACTaBICHUs W aHalu3a pPa3HOOOpa3HOM
PKU3HEHHOW MH(OpMaLnu.

OcBauBaTh Ha 0a30BOM YpOBHE MOHATHE (YHKLUWH, OBJAAEBATH
(hyHKIIMOHATBHOW TEPMUHOJIOTHEH.

PacnosnaBare nuHeiiHy0 QyHkmuo Yy = kx + b, omucwiBaTh cé
CBOICTBa B 3aBHCHMOCTH OT 3HaueHWi kodddurmmenroB K u b (mpu
HEOOXOAMMOCTH C OTIOPOH Ha aJITOPUTM TIPABHIIA).

Ctpouth rpaguku nuHeitHON QyHKINHU, GyHKIMU Y = KX + b

HMcnoab3oBaTh N)pOBbIE pecypesl sl TOCTPOEHUs TpaduKkoB




(yHKUIMI 1 U3yUECHHUS HX CBOICTB.

[MpuBoauTs TpUMEPHl JUHEHHBIX 3aBUCHUMOCTEH B  peajJbHBIX
[polieccax M sIBICHUSX.
IloBTOpEHME [ToBTOpPEeHME OCHOBHBIX MOHSATHA U METOJOB Kypca 7 Kiacca, Bri1dupaTh, NPUMEHSATH Croco0bI CpaBHEHUS YHUCelI,
1 00001eHne 00001IeHE 3HAHHH. BHIYUCIICHHM, npeodpazoBaHuit BBIPAKCHHUM, perieHus
(6 1) YpaBHEHUH MPU HEOOXOTUMOCTH C HANPABIISIOMICH TOMOIIIBIO.

OcymecTBJIATh CAMOKOHTPOJIb BBIMONHAEMBIX JACUCTBUN U
CaMOTIPOBEPKY pesyibTaTa  BBIYMCICHHH,  NpeoOpa3oBaHMH,
MOCTPOEHUM.

PemaTh npocreiimme 3aqaum U3 peanbHON )KU3HYU, IPUMEHSTh
MaTeMaTH4YeCKUe 3HAHUSI IS peIleHus 3ajad M3 Ipyrux
MPEeIMETOB.
Pemiate  mpocreiimue

BbLIOMPATH CIIOCOOLI PEIICHUS 3aa9H.

TEKCTOBbIC 3aJavu, CpaBHUBATD,

8kacc (He menee 102 1)

Ha3zpanmue pasjaena
(TemMbI)Kypca
(umci10 YacoB)

OcHOBHOE coiep:kaHHe

OcHOBHBIE BUABI AeSITeJIbHOCTH 00y4aI0INXCSH

Uucna n
BbIYMCICHUS.
KBanpatnbie
KOPHH

KBanpaTHbIl KOpeHb U3 uncia. [lousmue 06 uppayuoHanbHOMUUCTe.
V]ecsasmuunvle npuOIUICEHUS UPPAYUOHATLHBIX YUCEIL.
Veticmeumenvhuvle uucna. Cpasnenue 0eticmeumenbHblx YUceil.
IApudMeTHIeCKHd KBAIPATHBIA KOPEHb.

@opMyJIMpOBaTH OMNpeJeleHHe KB3JpaTHOTO KOpPHS M3 4YHUCIHA,
ApU(METHYECKOTO KBaJPAaTHOTO KOPHS TPH HEOOXOIUMOCTH C
BU3yaJIbHOM OMOPOH.

IIpuMeHATH ONEPALMIO M3BIEUCHHUS KBAJPAaTHOTO KOpHS U3




(15 )

'VpasHenue Buaa X° = a.
CroiicTBa apudmeTHdecknX KBaApaTHBIX KopHeE#. [IpeoOpa3oBanme
YHCIIOBBIX BBIPAXKCHUI, COJIEPIKAIINX KBaAPATHBIC KOPHHU.

YKCIIa, HCTOJIb3YSI TIPH HEOOXOIUMOCTH KAJILKYJISITOP.

OueHnBATh KBAJpaTHBIE KOPHH LEJIBIMH YHCIAMH U JECATHYHBIMU
MPOOSIMH.

CpaBHMBATh W YHOPSI0YMBATH PAlMOHAIBHBIE W WPPAIMOHATBHBIC
uriciaa, 3alMCaHHbIE C TMOMOIIBIO  KBAJAPATHBIX KOpPHEH IpH
HEOOXOIUMOCTH C HAIIPABJISIOLIEH TTOMOIIBIO.

HMccnenoBaTh ypaBHEHHE X2 = a, HAXOAUTh TOYHBIE UTIPUOIKEHHBIC
kopHu mpu a > 0.

HMccnenoBaTe cBOMCTBA KBaJpaTHBIX KOpPHEH, MPOBOJS YHCIOBBIE
PKCIIEPUMEHTHI C UCTIONb30BaHNEM KaIbKYJISATOpa (KOMIIBIOTEPA).
IMpuMeHAT,  cBOWCTBA  apuMeTHYECKHUX  KOpPHel i
npeodpa3oBaHus BbIPAKEHUIA.

BbINOJIHATH npocreiimmue npeodpazoBaHus BBIPAKECHUN,
coJlepKallluX KBaJpaTHbIE KOpPHHU. BelpaxaTh NepeMeHHbIE U3
FEOMETPUUECKMX U (U3NUECKUX (OpPMYIT TNpH HEOOXOAUMOCTH C
OIOpPOil Ha MpaBUIIO.

BbruucasaTh 3HAYeHUsl BBIPAKEHUH, COIEpXKALIMX KBaApaTHbIC
KOPHH, UCTIOJIB3YSI IIPU HEOOXOJMMOCTHU KaJIbKYJISITOP.

HMcnoab3oBaTh B XOA€  pelICHWA  3a4ad  JJIEMEHTApHBIC
[peaCcTaBIICHUS, CBI3aHHbBIC C IPUOMKEHHBIMH 3HAYEHUSIMU BEJIMYKH.
3HAKOMUTBCS C UCTOpPHEN Pa3BUTHSA MaTeMAaTHKH.




Hucaa u CreneHs ¢ LenbIM nokaszareneM. CTaHAapTHAS 3alKCh YHCIIA. DopMyJIMPOBaTH ONpeeleHUe CTEIICHH C LEIbIM MoKa3aTeneM (Ipu

BbHIYHCJIEHUS. IPasmMepbl 00BEKTOB OKPYIKAIOIIETO MUpPA (OT ANMEMEHTAPHBIXYACTHI]  [HEOOXOTUMOCTH 110 BU3yalIbHOU O1I0pe).

CreneHbc M0 KOCMHUYECKUX OOBEKTOB), IJINTEIHHOCTD IIPOLIECCOBB IIpeacTaBasaTh 3anuch OOJIBIINX M MAJBIX YHCE B CTAHIAPTHOMBH/IE.

neJbIM OKpYKaroIlleM MHpeE. CpaBHMBATb 4YMCJIa W BEJIMYHMHBI, 3alMCaHHBIE C HCIOJIb30BAHHEM

noka3aresem(7 CBOICTBa CTENEHH C IIEJIBIM ITOKa3aTeIeM. ctenienu 10.

) HMcnoab30BaTh 3alMCh YMCEN B CTAHJAPTHOM BUAE UL BBIPAKCHMSA
[pa3MepoB 00BEKTOB, [UINTEILHOCTH IPOLIECCOB BOKPYKAIOIEM MHUPE.
DopMyIHPOBATh, 3allUCHIBATL B CHMBOJMYECKOd d¢opMme U
WUIIOCTPHPOBATh NpPUMEPaMH CBOWMCTBA CTENEHH C  LENbIM
mokaszareneM (MpH HEOOXOIUMOCTH C HCIOJIb30BAaHWEM BH3YaJIbHOU
OTIOPBI).
[puMeHsiTL cBOiicTBa CTENeHH A MpeoOpa3oBaHHs BBIPAKCHHH,
COJIepKallluX CTENeHU C IeNbIM II0Ka3aTeleM C HCIIOJIb30BaHUEM|
CIpaBoO4YHON WHGOpMAIK. BBINOJHATL JelHCTBUA C YHCIAMH,
3alMCaHHBIMU B CTAHAAPTHOM BHUE (YMHOXKEHHE, J€JICHUE, BO3BEACHHUE
B CTCIICHD).

Aaredpandeckue KBanpatublil TpéxusneH. Pa3nojxeHue kBaapaTHOTO TpEXuieHaHa Pacno3HaBaTh KBaZpaTHBIH TPEXWICH, yCTAaHABIMBATH BO3MOXKHOCTh

BbIPaKeHMs. MHOXHTEIH. €ro pasyoKeHUs] Ha MHOYKUTEIH.

KBagpaTHbiii PackiaapiBaTh HAa  MHOMKMTENIM  KBAaJpaTHBIM  TpEXWIeH ¢

Tpéx4wieH HEOTPHULATEIbHBIM JUCKPUMUHAHTOM NPHU HEOOXOIMMOCTH C OIOPOM

(5 9) Ha aJTOPUTM MPaBHIIA.

Aaredpanyeckue Anrebpandeckast poOb. JlomycTumble 3Ha4YeHHsS IE€PEMEHHBIX, 3amHMCchbIBaThL ajreOpanueckue BblpaxkeHus. HaxomuTs 007acTh

BbIpaKeHH. BXOASIIMX B anreOpandeckue BbipakeHHs. OCHOBHOE CBOWCTBO OIIpeesiCHHs PAHOHABHOTO BBIPaKESHUSI.

AJIreGpanyeckast anreOpandeckoit Apoou. CoxpalieHne Apooei. BbINOJIHATH YHCIIOBBIE MTOJCTAHOBKH M BBIYMCIATH 3HaUEHUE APOOH,

npodb Crno)xeHue, BBIYMTAHHE, YMHOXXEHHE W JelieHHe anreOpanyecKuX B TOM YHCIE C TOMOMIBIO KABKYIATOPA.

(15 ) Impobeit. IIpeo6pazoBanue BBIPAKECHUH, cozepkamux [PopmMyIHpPOBaTH OCHOBHOE CBOWCTBO alNre0pandeckoi 1podu u

anrebpanveckue Ipodu. MPUMEHATD €ro JUII peoOpa3oBaHus Ipoodei.

BbinonHaTh  AeiicTBUA ¢ anreOpandeckuMH  JpoOsSMHU  TIpH
HEOOXOIMMOCTH €  HampaBisiomiedl  momomipio.  IIpuMeHsTH
mpeoOpa3oBaHUs BEIPAKEHWUN I pemieHus 3a7ad. BbIpaxkaTb
nepeMeHHble w3 Gopmyn  (PUMUECKUX,  TEOMETPUYECKHUX,
ONUCHIBAIOIINX ~ OBITOBBIE CUTyallMM) TMPH HEOOXOIUMOCTH C

HAIPABJIAIOLIEN TOMOIIBIO.




[ papuueckas unmepnpemayus ypasHeHus ¢ 08YMs NepemeHHbIMU U
cucmem ypagnenul ¢ 08yMs nepemMeHHbIMU.
PelieHne TEKCTOBBIX 337a4 € TIOMOLIbIO CUCTEM YPaBHEHUI.

'YpaBHeHus KBagpaTtHoe ypaBHeHue. HenonHoe kBajpaTHOE ypaBHEHHE. Pacno3sHaBaTh KBaJpaTHbIC ypaBHECHUS.
U HepaBeHCTBA. dopmyra KopHeH KBaIpaTHOTO ypaBHEeHUs. Teopema Buema. 3anuceiBaTh (OPMYJy KOpHEH KBaApaTHOTO YpaBHEHHS, pellaTh
KBaagpaTHbIe Pemenye ypaBHEHHH, CBOAAIINXCS K KBaApaTHBIM. [IpocTeiimme KBaJpaTHble ypaBHEHUsI — IOJHBIC U HETONHBIC (C MCIONIb30BaHHEM
YPAaBHEHHUsI IMpoOHO-paoHaAIbHBIE YPAaBHEHUSI. CIpaBOYHOI HHPOPMALIUH).
(15 ) Pemmenne _ TCKCTOBBIX  3aja4  C  TIOMOWBIO  KBAAPATHBIX [[[pogoguTh NpOCTeiiliMe  MCCACIOBAHMS  KBAAPATHBIX
YpaBHEHHH. ypaBHeHHUi.
Pemiate ypaBHeHHsl, CBOJSIIMECS K KBAJPaTHBIM, C ITOMOIIBIO
mpeoOpa3oBaHMii M 3aMEHOW IMEpPEeMEHHOH ¢ OMOpoi Ha auropuTM
MpaBuIa.
Ha6umionath M aHAJAM3MPOBATH CBS3b MEXKAY KOPHAMH U
K03 puIMenTaM1 KBaApaTHOTO ypaBHEHUSI.
[ Ipumensmeo meopemy Buema ons peuieHus 3a0a4 (¢
ucnonv3osanuem oopasya).
PemaTh TeKCTOBBIE 32/1a4M AJITeOPanIECKIM CIIOCOOOM: TIEPEeXOIUTh
OT CIIOBECHOW (QOPMYITUPOBKH YCIOBUS 3allaud K ainreOpandeckon
MOJEN MyTEM COCTaBIEHHS YpaBHeHHs (IpU HEOOXOJMMOCTH C
HAMpaBJIONIeH ITOMOINBI0); pEIIaTh COCTAaBICHHOE YpaBHEHHE;
MHTEPIPETHPOBATH PE3YIIBTAT.
3HAKOMHTBHCS ¢ MCTOPUEH Pa3BUTHS AITEOPEI.
'YpaBHeHus UluneiiHoe ypaBHEHHUE C AByMs IIEPEMEHHBIMH, €ro rpaduk, ipruMeps! [Pacno3HaBaTh THHEHHbBIE YPAaBHEHUS C ABYMS IEPEMEHHBIMH.
W HepaBeHCTBA. pelIeHNs ypaBHEHUH B IIEJIBIX YHCIIaX. Crpouth rpaduKkud JMHEHHBIX  YpaBHEHHH, B TOM 4HCIE
CucreMbl Pernrenre  CHCTEM  JBYX JIMHEWHBIX  yYpaBHEHHMH C  JIBYMs MCHOJAb3Yys LudpoBble pecypebl (TIpu HEOOXOUMOCTH €
YPaBHEHUi repeMeHHbIMU. [IpUMepHI PEIICHUs CUCTEM HEIMHEWHBIX YpaBHEHMH [0TIOPOi Ha alropuT™ y4eOHBIX AeicTBuil).
(13 v) C IBYMsI IEpEeMEHHBIMHU. PazimyaTh napasuiesibHble U NepeceKaromecs NpsMble 0 HX

YpaBHEHUSM.
Pemiate  cucremMbl IByX JIMHEHHBIX
[TepeMEHHBIMH TOJICTAHOBKOHN M CIIOKEHHUEM.
Pemiath TpOCTEWIINE CHCTEMBI, B KOTOPHIX OJHO W3 ypaBHEHUH He
SIBIIIETCS. JTMHEWHBIM TPH  HEOOXOAWMOCTH C  HaIpaBISIONICH
ITOMOIIIBIO.

IIpueooums zpaguueckyro unmepnpemayuio peuieHus YpagHeHus ¢
08YMsL NEPEMEHHBIMU U CUCMEM YPABHEHUIL C 08YMANEePEMEHHbIMUL.
Pemiath TeKCTOBBIE 3224 AITEOPAYECKAM CIIOCOOOM.

YpaBHEHUH € OBYyMS




'YpaBHeHnust
M HEPABEHCTBA.

UucnoBble HEpaBEHCTBA U UX CBOMCTRBA.
[HepaBeHCTBO ¢ 0HON NepeMeHHOH. JINHEWHbIE HEPABEHCTBA C

DopMyIUPOBATH CBOMCTBA YHCITOBBIX
MJUTIOCTPUPOBATH UX HAa KOOPIUHATHOM MPSMOil.

HEpPaBECHCTB,

HepageHncrpa OHOW mepeMeHHOW M ux pemenue. CUCTEeMbl JHHEHHBIX [IpuMeHsATH CBOWCTBA HEPABEHCTB B XOJI¢ pelieHus 3a1a4. Pemars
(12 ) HEPABEHCTB C OJTHOI MEPEMEHHOM U UX PEILICHUE. JIMHEHHBbIE  HEPABEHCTBA C OJHOM  IIEPEMEHHOW,
M300pakeHne penieHns JMHEHHOI0 HEpaBEeHCTBA U X CHCTEMHA n300pakaTh pelIeHNe HEPaBEHCTBA HA YHUCIIOBOM MPSIMOI.
YHCIOBOW MPSMOU. Pemath cucTeMbl JIMHEMHBIX HEPAaBEHCTB, H300pa)kaTb peEIICHHUE
CHCTEMbl HEPaBCHCTB Ha YHCJIOBOI NpsIMOM NIpU HEOOXOANMOCTH C
BH3yaJIbHOM OIOPOH.
DyHKIMM. [Tonstre ¢ynkuuu. O6iacTh omnpeneneHUs M MHOXecTBO3HaueHUi|Mcnoab3oBaTh QYHKIIMOHATBHYIO TEPMUHOJIOTHIO H CHMBOJHUKY.
OcHOBHBIE ¢dbynkuun. CriocoOb! 3a1aHust QyHKIMH. BeruncaaTh 3HaveHuss QYHKIUA, 3amaHHBIX Qopmyinamu (MIpH
mousTust (5 I'paduk dynkiuu. CoiicTBa (hYHKIIMHM, UX OTOOpaKCHUE Ha HEOOXOJUMOCTH WCTIOIB30BATh KATBKYISATOP); COCTABJATH TAOJIMIIbI
q) rpaduke. 3HAYeHMid QyHKIHH.

CTpouThb Mo TOYKaAM rpadpuku GyHKIUIH.

OnuceiBaTh cBoOiicTBa (YyHKIMHM Ha OCHOBe e€ Tpaduyeckoro
[peaCTaBICHUS IPH HEOOXOIUMOCTH C HAIPABJISIOLIEH TOMOIIBIO.
HMcnoab30BaTh QYHKIHOHATHHYIO TEPMUHOJOTHIO M CHMBOJIMKY.
HccaenoBath npruMepsl IpaQUKoOB, OTPAKAIOLINX peabHbIe MPOLECCH
1 sasreHus. IIpuBoAMTHL NpHMeEpPBI INPOIECCOB U  SABICHUH C
3aJlaHHBIMU CBOMCTBAMHU.

HMcnmonb30BaTh KOMIBLIOTEPHbIE INPOIPAMMBI
rpadukoB QyHKUNN U U3yUEHUS UX CBOMCTB

AJI1 IIOCTPOCHUSA




M 00001IIeHNE
(6 )

KJIaCCOB, 0000IIEHIE 3HAHMIA.

DyHKLIUH. Urenne u noctpoenue rpaduxkoB  ¢yHkuuil. Ilpumepst Haxoauth ¢ momompio rpaguka (yHKIUU 3HAYCHHE OJHOW U3
Uucnosbie rpa¢uKoB (GYHKINH, OTPayKAIOIIUX PEaTbHbIE MPOLECCHI. [pacCMaTpUBAEMBIX BEJTMYMH IO 3HAYEHHUIO JAPYTOM.
¢ynxunn (9 DyHKIMY, OIMCBIBAIOIINE IIPAMYIO u 00paTHYIO |B HECHOKHBIX CIIy4asX BbIPaaTh (JOPMYJIOH 3aBHCMMOCTD
) [POINOPLHOHAIBHBIE 3aBUCUMOCTH, UX rpaduku. I unepodona. MEKITY BETMIHHAMM.
['padux dynkuuny = X2, OnucbIBaTh XapakTep M3MEHEHUS OJHOW BEIMYUHBI B 3aBHCUMOCTHU
L OT U3MEHEHUSA APYTOn
Dynkwn y = X,y = ,2(3’ y = Vxy =k zpaguuecroe Pacno3naBaTh BHb n3ydaeMbiX GyHkmuiil. [lokaspiBaThb
peuwienue ypagHeHuu“ u cucmem ypagHeHuzj. CXEMATH4YECCKH ITOJIOKCHHUC Ha KOOpHHHaTHOﬁ IINIOCKOCTH Fpa(bI/IKOB
(byskumii Buna:y = x4, y = X3,
Y= Vxoy =k
HMcnosb3oBaTh GyHKIUOHAILHO-TPadHUecKue
NnpeacTaBJIeHUs JUIA PELCHHS U UCCIIE0BaHUS YpaBHEHUN U
CUCTEM YPAaBHEHHM.
[pumensiTe uUpPpPoBBIE pecypebl S  TOCTPOCHUS TpadUKOB
(dyHKUIUH.
IloBTOpEHHNE [ToBTOpEHHE OCHOBHBIX TOHSITUH M METOJIOB KypcoB 7 u 8 IpumeHATH crnoco0bl  CpPaBHEHHA  YHUCEN,  BBIYUCICHHM,

MpeoOpa3oBaHUi BEIPAKCHUM, PEIICHUS YPaBHCHUM.

OcyliecTBJIATHL CAMOKOHTPOJIb BBINOJIHAEMbBIX JEHCTBUUA U
CaMOIPOBEPKY pe3ynbTaTa  BBIYHCICHWHA,  TpeoOpa3oBaHMIA,
[MOCTPOCHUH.

Pemats 3aJa4d M3  peabHOH JKM3HH,  NPUMEHSTh
MaTeMaTUYECKUE 3HAHMS JUIs pElIeHHs 3anad M3 JApYTux
MPEIMETOB.

Pemath TeKkcTOBBIE 33Ja4H, CPABHUBATH, BHIOMPATH CIOCOOBI
[peIIeHNUs 3a1a4H.




9 kuaacc (e meree 102 )

Ha3Banue pa3nesa
(TemMbI)Kypca
(umci10 4acoB)

OcHOBHOeE coiep:kaHue

OcHoBHBIE BUABI JeSITEIbHOCTH 00y4aI0IINXCH

Uucna u
BbHIYHCJIEHUS.
JleficTBUTEIbHBIE
uucaa (9 4)

PanioHanbHBIC YUCHA, UPPAYUOHATbHBIE YUCAQ, KOHEYHble U
beckoneunvle Odecsamuunble 0podu. Muooicecmeo OelicmeumenbHbIx
yucen, OelCmeumenvHble YUClad KAk OeCcKOHeuHble OecamuuHble
0pobu. B3aumHO 00HO3HAUHOE COOMBEMCMEBUE MENHCOY MHONCECHBOM
0eticCmEUMEeNbHbIX YUCeT U MHONCECMBOM HMOYEeK KOOPOUHAMHOU
NpAMO.

Cpaghenue OelicmeumenbHblx ducel, apupmemuieckue Oeucmeus: ¢
OeticmeumenbHbIMU YUCTAMU.

[TpubnmwkEHHOE 3HAYEHHE BEJIWYMHBL, TOYHOCTh MPUOIMIKEHUS.
Okpyrienue yucen. [Ipukuaka v olieHKa pe3yJbTaToOB BEIYUCICHUN.

Pa3zBuBaTh npeacraBjacHus (o} quciax: oT MHOXKCCTBa
HaTypaJIbHBIX YUCEJI 10 MHOKECTBA JIEMCTBUTEIIHHBIX YUCEI.

O3HAKOMHTLCSH c BO3MOKHOCTBIO IIPE/ICTABICHUS
MEHCTBUTEIBHOIO 4YHCIA KaK OCCKOHCUHOW JECATUYHOW apolw,

NPUMEHATb  JCCSATHYHbIE  NPUONMKEHUS  PAalMOHAIBHBIX U
HppanMOHATIBHBIX YUCET.
Banuceieamsy, cpasHusamy u ynopaoouueams
Oeticmeumensuble YUcd.
BbinoaHATb, coderas  yCTHBIE WM IHCbMEHHBIE  HPUEMBI,

apudMeTnUecKHre NeiiCTBUSA C PAIMOHANBHBIMU YHCIAMH, HAXOAUTH
BHAYCHUS CTEICHEH C IENIbIMU MOKa3aTeNIIMU U KOPHEW; BHIYMCISITH
BHAYCHUS YUCIIOBBIX BHIPAXKCHUH.

IMoJyYnTh MpeacTaBJIeHHe O 3HAYMMOCTH JCHCTBUTEIBHBIX YHCEN B
MPaKTHYECKON JEATEILHOCTH YeI0BEKA.

AHATU3MPOBATH U J€JATh BHIBOJAbI (I0CJ€ COBMECTHOI0 aHAIN32)
O TOYHOCTHU HpI/I6J'H/I)KeHI/I$I I[eﬁCTBHTeJ'IBHOI‘O yyciia Ipu peUICHHUU
3amad.

OKpyrasaTh JICHCTBUTENbHBIC YHCIA, BBINOJHATh NPUKUAKY
[pe3yIbTaTa BHIYMCIICHHH, OLEHKY 3HAUCHHUI YHCIIOBBIX BBIPAKEHUH.
3HAKOMHTECS C HCTOPHEH Pa3BUTHA MATEMATHKH.




'YpaBHeHnust

1 HepaBeHCTBA.
'YpaBHeHus ¢
0HOI

UInnelinoe ypaBHeHue. Perienye ypaBHeHUN, CBOIAIIUXCS K
ITMHEWHBIM.

KBanpatHoe ypaBHeHue. PerieHne ypaBHEHUH, CBOAALIMXCSAK
KBaJpaTHbIM. bUKBaspaTHBIE YPaBHEHHS.

OcBauBaTh, 3alIOMHUHATH U MPUMEHATH rpaduyecKue MeTOIAbI IIPH
[pEIICHUH YpaBHEHUI, HEPABCHCTB M UX CHCTEM (IIPU HEOOXOIMMOCTH C
OTIOPOH Ha aJTOPUTM YUeOHBIX TEUCTBUHA).

Pacrio3HaBaTh 11€JIbIC U JJPOOHBIC ypaBHEHUS.

nepeMeHHOU [Ipumepvt  pewieHuss  ypasHenuil — mpemveli U uemeépmoi [PemiaTb JIMHellHbIe W KBaJpaTHble YpPaBHeHHWsl, YpaBHEHUS,
(14 u) cmeneHell pasiodcenuem Ha MHONICUMeNU. CBOJAIINECS K HUM, TIPOCTEUIIIHE qpOOHO-paIlIOHATBHEIE YPaBHEHUSI.
Perrenne qpoOHO-pallMOHANILHBIX ypaBHEHUH. Pemenne IIpennarath BO3MOXHBIE CIIOCOOBI PpEIIEHUS TEKCTOBBIX 3a/ad,
TEKCTOBBIX 3a[a4 ajJre0panyeckKuM METOIOM. 00CyXK1aTh MX H peliaTh TEKCTOBBIC 3a1a41 PAa3HBIMHU CIIOCOOAMH.
3HAKOMMTBCSI C HCTOPHei pa3BUTHS MaTeMaTUKU
'YpaBHeHust UluneiiHOE ypaBHEHUE C ABYMSI IEPEMEHHBIMH U €ro TpaduK. OcBanBaTh H NPUMEHSITH IPUEMBI PEIICHHUS CUCTEMBI IBYXITMHEHHBIX

W HepaBeHCTBA.

Cuctema qBYX JIMHEHHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMU U

YpaBHEHUH C IByMs IEPEMEHHBIMH U CHCTEMBI IBYX

CucremMbl
YPaBHEHUi
(14 u)

eé peuieHue. PeleHne cucreM JByX ypaBHEHMM, OJHO M3KOTOPBIX
IMUHEHOE, a IPYroe — BTOPOM CTEIEHMU.

['paduueckas HHTEpPIPETAMS CUCTEMBl YPAaBHEHHIA C IByMsI
MEPEMEHHBIMH.

IPermieHre TEKCTOBBIX 33724 alreOpandecKuM CIIoCOO0M.

YpaBHEHHUH, B KOTOPBIX OJHO ypaBHEHHE HE SIBIISETCS JTMHEWHBIM (110
BHU3YaJLHOU Omope).

HUcnonb3oBaTh (QYHKIMOHATLHO-TPAUUECKUE IPEICTABICHUS IS
pelieHusi U UCCJIeI0BAHUS YPABHCHHUI 1 CUCTEM.

AHAJTM3MPOBATh TEKCTHI 3ajad, pemiaTb WX alreOpandecKuM
CIIOCOOOM: MEPeXOAUTh OT CIOBECHOH (OPMYIHUPOBKH YyCIOBUS
3ajadn K anreOpamdeckoll MoJenu MyTEM COCTABICHUS CHUCTEMBI
ypaBHCHMI;  pelmiaTh  COCTAaBJICHHYK  CHCTEMY  ypaBHEHWUIA,
WHTEPNPETHPOBATH PE3YJIbTAT.

3HAKOMHTBHCH ¢ HCTOPUEH Pa3BUTHS MaTEMaTHKH




'YpaBHeHnust
W HepaBeHCTBA.
HepaBenctBa (16

1)

UucnoBble HEpaBEHCTBA U UX CBOMCTRBA.

JIvHeiHbIe HEPABEHCTBA C OJJHOM MEPEMEHHON U UX PELIEHUE.
Cuctembl JTUHEHHBIX HEPABEHCTB C OAHOW MEPEMEHHOM U UX
[pellIeHHE.

KBaapaTHble HEpaBEHCTBA U UX PEILICHUE.

['paduueckast WHTEPIIPETALUS HEpPaBEHCTB U  CHCTEM
HEPAaBEHCTB C JBYMs IIEPEMEHHBIMU.

Uurars, 3anuchIBaTh, MOHHUMATh, HHTEPNPETHPOBATH
HEpaBEHCTBA; NCTIOJIF30BATh CHMBOJIMKY W TEPMHUHOJIOTHIO. BHINOJIHATH
mpeoOpa3oBaHKsl HEPABEHCTB, UCMOJB30BATH UIIPE0Opa3oBaHHs
CBOMCTBA UNCIIOBBIX HEPABEHCTB.

Pacrnio3zHaBaTh TMHEIHbBIE U KBaJ[paTHBIC HEPABEHCTBA.

Pemats JIMHEWHbIE HEPaBEHCTBA, CHCTEMBI JIMHEHHBIX
HEpaBEHCTB, CUCTEMbI HEPABEHCTB, BKITIOYAIOIINX KBAAPaTHOE
HEPaBEHCTBO, U PEIIATh UX; 00CYKIATh TIOTyICHHBIE PEIICHNUSI.
N300paxkaTh pelieHNe HEPaBEHCTBA U CUCTEMBI HEPABEHCTB Ha
YUCIIOBOW  MpPSMOM, 3amUChbIBATB  PELIEHHE C IOMOIIBIO
CHUMBOJIOB.

PemaTth KBaJgpaTHBIC HEPABEHCTBA, MCIONB3YS IpadUuecKue
MpeICTaBICHUs.

OcBauBaTh M TNPUMEHATh  HEPaBEHCTBA TPU  PEIICHUH
[PA3TMYHBIX 33724, B TOM YHCIIE PAKTHKO-OPUEHTHPOBAHHBIX.

DyHKIUH
(16 u)

Kpanparnunas ¢yskims, e€ rpaguk u cBoiictBa. [lapaboma,
KOOPJIWHATHI BEPUIMHBI MapadoIIbl, 0OCh CHMMETPHH MapadoJIbL.
CreneHHbIe QYHKIUHN C HATYPAJTbHBIMU IMOKa3aTeIsIMu 2 U 3, UX
rpaduKu U CBOICTBA.

['papuku pynkumii: y =kx,y = kx + b,,y = ax®,y = axd,y

= =k
x\/x,y .

Pacno3HaBaTh BHIBI HM3y4YaeMbIX (YHKIHMil; WIIIOCTPHPOBATH
CXeMaTH4YeCKH, OOBSICHATH pPACIOJNOXEHHE Ha KOOPAMHATHOM
m1ockocTH rpadukoB GpyHkimid Buga: y = kx,y = kx + b, ,y =ax?,

y = ad,

X = /X, Y = B 3aBUCHMOCTH OT 3HAYEHUI KO>PPUIHEHTOB;

OIMCHIBATh MX CBOIcTBa. Pacmo3HaBaTh KBaJpaTH4Hy0 (QYHKIIHIO TIO
(hopmyie.

I[puBoANTHL NMpPHUMEPbI KBAJIPAaTHYHBIX 3aBUCHMOCTEH U3 peasbHOM
PKU3HU, (PU3UKHU, TEOMETPHUH.

BeisiBasitTe ¥ 0000mare ocoOeHHOCTH Tpaduka KBaJApaTHIHOM
Gynkmun Y = ax? + bX + ¢ (npu HEOOXOAMMOCTH ¢ HANpPAaBISIONIEH
ITOMOIIIBIO).

CTpouth W H300pakaTh CXeMATHYeCKH TpaQuKH KBaJpaTUYHBIX
(yHKIMH, 3anaHHBIX GopMynaMu Buaay = ax%, y = ax® + q, Yy

= a(Xx + p)?, y = ax? + bx + ¢ (npu HEOOXOAMMOCTH C BU3YyaJbHOI
OTIOPOit).

IAHAJIM3MPOBATH U MPHUMEHATH CBOMCTBA M3YUYCHHBIX (DYHKIIMAIS HX|
[IOCTPOEHHSI, B TOM YHCIIE C MOMOIIBIO IM(POBBIX PECYpPCcOB




UucaoBbIie
MOCJICAOBATEILHOCTH

(15 )

TToHsATHE YUCTOBOM MOCIENOBATENBHOCTH.

3amaHue  MOCJIENOBaTENBHOCTH  pPEKyppeHTHOW  Qopmynold u
(bopmyIoii N-ro wieHa.

ApudmeTryaeckass U reoMmerpuyeckas nporpeccun. @opmynsr N- ro
wIieHa apu(METHIeCKOM M TEOMETPUYECKOH MPOTPECcCHd, CYMMBI
MEepBbIX N YJICHOB.

Hz00padicenue  uneHo8  apu@memuyeckou U  2eoMempuyecKol
npozpeccuii MoYKamuy Ha KOOPOUHAMHOU HIOCKOCHIU.

Vlunetinoltl u skcnoneHyuanvhvii pocm. Ciodxchvle npoyeHmol.

OcBanBaTh M MNPUMEHSTH HWHICKCHBIE O0003HAYCHUS, CTPOUTH
peYeBble  BBICKa3bIBAHUS C  HCIOJIB30BaHHUEM TEPMHHOJOTHH,
CBSI3aHHOM C MOHATHEM IOCIIEA0BATENBHOCTH.

AHAIM3UPOBATh (GOpPMYyITy N-TO WieHa IOCIEAOBATEIbHOCTH WU
[PEKYPPEHTHYIO bopmymny H BBIYHUCJIATH YJIEHBI
[TOCIIE0BATENBHOCTEH, 3aJTaHHBIX 9TUMH dbopmymnamu.
'YcranaBauBaTh 3aKOHOMEPHOCTh B MOCTPOEHUU
[OCJIEJ0BAaTENBHOCTH, €CJIN BBINMCAHBI IEPBHIE HECKOJIBKO €EUJICHOB.
PacnosHaBaTh apupMETHUECKYI0O M TI'€OMETPHUYECKYI IMPOIPECcCUn
TIPH pa3HBIX CIIOCO0aX 3aIaHus,.

Pemiath 3amauum ¢ HcHoib30oBaHHMEM (opMyd N-ro  4JeHa
Apu(METHIECKON U TeOMETPUYECKOH Mporpeccuii, CyMMbl MEPBBIX N
YJICHOB C OMOPOH Ha CIIPABOYHYIO HH(POPMAIHIO.

H3o00pasxcams  unenvl  nOCI€006AMENbHOCMU — MOYKAMU — HA
KOOPOUHAMHOU NAOCKOCTIL.

PaccmaTpuBaThL NPpUMeEpPLI IPOLECCOB U SIBJIEHM U3 PCATbHONKU3HU,
WLUTIOCTPUPYIONIUE HM3MCHCHHE B apU(METHUYSCKOW IPOrPEeCcCUH, B
TEOMETPHUYECKOW TPOTPECCUH;  U300padxdcams — COOMEemcmayouue)
Basucumocmu epaguiecku.

Pemiate  mpocreiimime  3aJa4yM, CBS3aHHbIE C  YHCIOBBIMU
MOCJICTOBATEIFHOCTSAMU, B TOM YHCJIE 3aJa4l W3 PEaTbHOM >KHU3HH C
MCIIOJIb30BAaHUEM ITU(PPOBBIX TEXHOJOTHH (3JICKTPOHHBIX TaOJIMIL,
rpaduyecKoro KaabKyIsTopa H T.I1.).

\Pewams 3a0ayu HA CLOJCHbIE NPOYEHMDb, 8 MOM UYUCle 3a0auu U3
peanvbHoll nPaKmuKy (¢ UCNOIb308AHUEM KALKYIAMOPA).

3HAKOMUTHCHA C I/ICTOPI/IEﬁ Pa3BUTUA MAaTCMATHKH.

IloBTOpEHMeE,
00001IeHNE,
CHCTEMATH3AIUA
BHAHMI

(18 u)

HUucaa W BblYHCIeHUs (3amMCh, CpaBHEHHME, JACHCTBHA C
IMEHCTBUTENBHBIMU  YHCIAMM, YHCIIOBas NpsAMas; POLEHTSHI,
OTHOIICHUS, TPOMOPLHUK;, OKpYIJeHHe, MNPUOIMKEHHe, OIICHKA;
[pEILICHNE TEKCTOBBIX 3a/1a4 apu(METUIECKUM CIIOCOOOM).

AJredpandeckue BBIPasKeHHA (mpeobpazoBanue
anredpanvdeckux BBIPAKEHUH, TOMyCTHMbIE 3HAUSHHS).

DyHKIHMH (IOCTPOCHKE, CBOMCTBA U3YUEHHBIX (YHKLNUH;
rpaduueckoe penieHre ypaBHEHU U UX CHCTEM).

OnepupoBartb TMOHATHAMM: MHOYKECTBO,  ITOJIMHOKECTBO,
OTIepalliy Ha/l MHOXKECTBaMK; HCTOJIB30BaTh IpaduuecKoe
[IPEICTABIIEHNE MHOXKECTB IS OIUCAHUS PEATIbHBIX IPOLIECCOB U
SIBIICHUH, IPH PELICHUH 3a]a4 U3 IPYyTruX y4eOHBIX MPEAMETOB.
AKTYaJTU3UPOBATH TEPMHUHOJIOTHIO H OCHOBHBIE e CTBUS,
CBS3aHHbIE ¢ YMCJIAMH. HATYypPAJIbHOE YUCIIO, IIPOCTOE UCOCTABHOE
4UCIa, JEIMMOCTb HATYypaabHBIX YMCEII, NPU3HAKUIEIMMOCTH, LIEIO0E
YHCII0, MOAYNb YHciia, OOBIKHOBEHHAsI WAECATHYHAs APOOH,
CTaHIAPTHBIA BUJI YHCIA, apru(pMETHUECKUIKBAIPAaTHBIN KOPEHb.

BbINOJIHATH }IeﬁCTBHH, CPpaBHUBATL M YHNOPAAOYHUBATL 4YNCIIA,




[PEACTABIATh YUCIIA HA KOOPAMHATHOW MPSMOMW, OKPYIJISTH 4YHCIA,
BBINOJTHSITH MPUKHUIKY M OI[EHKY Pe3yJIbTaTa BEIYUCIICHHH.
Pemath TeKCTOBBIE 321a4H apUPMETHUECKUM criocoOoM. Pemats
MPaKTHYeCKHe 3a1a4Hl, COICPKAIIIE IPOIICHTHI, IOJIU,9aCTH,
BBIPAYKAIOIIME 3aBUCUMOCTH: CKOPOCTh — BpEMS —
paccTosiHue, IIeHa — KOJMYECTBO — CTOMMOCTh, 00hEMPAOOTEl —
BpeMsi — TPOU3BOJUTEIBHOCTD TPYA.
Pa36uparh peanbHbIC )KU3HCHHBIC CUTYAIMH, GOPMYJIHPOBATHL UX HA
SI3IKE MaTeMAaTHKH, HAXOAMTh PEIICHHE, IPUMEHSS MaTeMaTHUCCKUI
armapar, MHTepNpPeTHPOBATH PE3yIbTAT

OnepupoBaTh NOHATHSAAMH. CTENEHb C ILENBIM IIOKa3aTeleM,
apu(METHYECKUH KBaJpaTHBIH KOPEHb, MHOTOWIIEH, ajredpanyeckas
IMpOoOBb, TOXKIECTRO.

BbINOJHATL OCHOBHBIE JefiCTBUS. BBIIOJNHATH PAc4€THl IO
dopMynaM,  mpeoOpa3oBbIBaTH  IENble,  JAPOOHO-pAIlMOHAIILHBIC
BHIDKEHHUS U BBIPAKCHUS C KOPHSIMH, PEaM30BBIBATH Pa3JI0KECHHUE
MHOTOWICHa HA MHOXKUTENH, B TOM YHCIIE C UCIIOJIB30BaHUEM (HOpMYIT
[PA3HOCTH KBaApaTOB M KBaJpaTa CyMMbl M Pa3HOCTH (C OHMOpOH Ha
CIpaBOYHYI0 HMH(OPMAIMIO); HAXOAWTh JOMYCTUMBIE 3HAYCHHS
[EPEMEHHBIX JUIsSL APOOHO- PallOHATBHBIX BHIPAKEHUM, KOPHEH.
MoaeaupoBaTh C IOMOIBIO POPMYJT peasibHbIE POLIECCH] U SIBICHUS.
OnepupoBats NOHATHSIMH: (QyHKUMS, Tpapuk QYHKIUH, HYIH
(byHKLINH, MIPOMEXKYTKHU 3HAKOIIOCTOSHCTBA, NPOMEXYTKH
BO3pacTaHusi, yObIBaHWS, HauOoONblllee W HaWMEHbIIee 3HAYCHUS
(hyHKIIH.

IAHAJIN3UPOBATH, CPABHUBATH, 00CYKIaTh CBOICTBA PYHKIINH,
CTPOMTH UX TPaPUKH.

OnepupoBaTh NOHATHUAMH: TPsSMas TPONOPLIHUOHAILHOCTh, 00paTHAS
[IPONOPLUOHANBHOCTD, JIMHEWHasT (YHKUUS, KBaapaTudHas (yHKLUS,
napabouia, rumnepboa.

HMcnmonb3oBaTh rpauKH U1 ONpPENEICHHS CBOMCTB, NPOLECCOB U
3aBUCUMOCTEH, Ul PELIeHHs 3aa4d U3 JPYTruX YYeOHBIX HMpPEIMETOB H
[pEATbHON KH3HU; MOAEJHPOBATH C MOMOIIBIO I'PpadUKOB pealibHbIe
[POLIECCHI U SIBIICHUSI.

Bripa:kaTth GopmMyJIaMu 3aBUCUMOCTH MEX/1y BEJIMUMHAMU.




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBSIBATEJIbBHBIE YYEBHBIE MATEPUAJIBI VIS YUEHUKA

» Anre6pa, 7 knacce/ Makapsrues 10.H., Munrox H.I'., Hemkos K.W. u npyrue; mon penakiueit
Tensxosckoro C.A., AkmonepHoe o0mmectBo «M3marenbeTBo «IIpocBereHmes

» AnreOpa, 8 kmace/ Makapsrues F0.H., Munmiok H.I'., Hemmkos K.W. u npyrue; mox pemakuneit
Tenskosckoro C.A., AkunonepHoe obmiectBo «M3narenscTBo «IIpocBemieHue

» AnreOpa, 9 kmace/ Maxkapsraes FO.H., Munmiok H.I'., HemkoB K.U. u apyrue; mox penakuueit
TensxoBckoro C.A., AkmmonepHoe oomectBo «M3marenbeTBo «IIpocBereHmes

METOJUYECKHE MATEPHAJIBI JIVIS1 YUUTEJIA

HUP®POBBIE OBPA30BATEJIBHBIE PECYPCbHI U PECYPCbl CETU HHTEPHET
bubmmoreka ITOK https://lesson.edu.ru/catalog
POUI https://resh.edu.ru/subject/16/
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