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HOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIS€TCS OJHHM U3 ONOPHBIX KypCOB OCHOBHOTO OOIIETro
oOpa3oBaHMsI: OHa 00ECTIeUNBACT N3YUCHHUE IPYTUX TUCIUIUINH, KaK €CTECTBEHHO-
HAy4HOTO, TaK M TYMaHMTApHOTO LHUKJIOB, €€ OCBOEHHE HEoO0XOIuMO st
HpOJIOJKEeHUs: 00pa30BaHMs U B TIOBCEAHEBHOM kn3HU. PazButue y oOydarommxcs
HAYYHBIX TPEACTABICHHA O TPOMCXOXKJACHUU W CYIIHOCTH aireOpamyecKux
abcTpakiui, cnocobe OTpakeHUs MATEMAaTUYECKOW HAYKOH SIBIICHUI U MPOLIECCOB
B Ipupoje U oOIIecTBe, POJIM MaTEeMaTHYECKOTO0 MOAETUPOBAHHA B HAYyYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
Y KQ4eCTB MBIIUICHUS, HEOOXOIUMBIX ISl aIallTAllid B COBPEMEHHOM ITU(PPOBOM
obmectBe. M3ydenune anreOpbl oOecreuynMBaeT pa3BUTHE YMEHHs HaOI0aTh,
CpaBHUBAaTh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTU MBIIIICHNUS,
CIOCOOHOCTH apTyMEHTUPOBAHHO OOOCHOBBIBATH CBOU JAEWCTBUS M BBIBOJIBL,
dbopmynrpoBath yrBepkaeHus. OCBOCHHE Kypca alreOpbl 00ecTieunBaeT pa3BUTHE
JIOTHYECKOTO MBIIUICHUS! OOYYAIONIUXCSA: OHU HCIONB3YIOT JIeAyKTUBHBIC WU
MHIyKTHBHBIE PACCYXIEHUs, 0000IIeHne 1 KOHKPETU3alnio, abcTparupoBaHue u
ananoruto. OOyueHwe  anreOpe  mpedrnonaraeT  3HAYUTEIbHBIH  00BEM
CaMOCTOSITEIIbHOW  JICSITEIbHOCTH  OOYYaIOUINXCS, IMO3TOMY CaMOCTOSITEIEHOE
peleHne 3aa4 SBISICTCS pealn3anneil IeITeIbHOCTHOTO MTPUHIIUIIA O0YYEHUSI.

B crpykTtype mnporpammbl ydeOHOro Kypca «Anredpa» [uii OCHOBHOT'O
o01iero o0pa3oBaHUsl OCHOBHOE MECTO 3aHUMAIOT COJEpPKATEIbHO-METOINYECKHE
mvHAN: «YKcaa U BRIYUCIICHUS», «ANreOpandeckrue BhIPOKEHUS», «YPaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxmas W3 3THX COAepiKaTeIbHO-METOIUYECKUX
JVHUAN pa3BUBAETCA Ha MPOTSHKEHUU TPEX JIET U3YyUEHHS Kypca, B3aUMOACUCTBYS C
APYTUMH €ro JuMHUsAMH. B Xome wu3yudeHuss ydeOHOro Kypca oOydarouiumcs
NPUXOIUTCS JIOTHYECKU PACCYXKAATh, MCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIH
s3BIK. B CBSI3M ¢ 3TUM B mporpamMmy y4eOHOTro Kypca «AureOpa» BKIIOYCHBI
HEKOTOpBhIE OCHOBBI JIOTMKH, IPEACTABICHHBIE BO BCEX OCHOBHBIX pa3zzenax
MaTeMaTHYeCKOro 00pa3oBaHMs U CIOCOOCTBYIOLIME OBJIAJCHUIO 0OYYaIONMMHCS
OCHOB  YHUBEPCAJbHOTO MaTeMaTH4eckoro s3bika. ConaepikaTelbHOW |
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOro Kypca «AunreOpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxanne mnuHUM «Yucma M BBIYUCICHHS CIYXKUT OCHOBOW IS
TaTbHEHUINET0 W3YYEeHUS MAaTEMATHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYarOIIUXCS
JIOTHYECKOTO MBIIUICHHSI, (JOPMUPOBAHUIO YMEHUS MOJIB30BATHCS AITOPUTMAMH, a
TaKXke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX ISl TIOBCEAHEBHOM
KU3HU. Pa3BUTHE MOHATHA O YHCIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
CBSI3aHO C PAIMOHAJIBHBIMH M HPPAIMOHAIGHBIMHA YHCIaMH, (HOPMUPOBAHHEM



IIPEACTABICHUA O JEWCTBUTEIBHOM YHCJIE. 3aBEPLIEHUE OCBOCHHSI YHUCIOBOU
JIMHUU OTHECEHO K CpeHEMY 00I11IeMy 00pa30BaHUIo.

ConeprkaHue qByX anreOpandecKux JIMHUM — « AJIredpandecKue BhIPaKEHUsD
1 «YpaBHEHHsI U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYUAFOIIHUXCS
MaTeMaTHYeCKOTo amnmapara, HeOOXOJUMOTro ISl PELIeHHUs 3aJad MaTeMaTHKH,
CMEXKHBIX TMPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHMsl Yy4eOHBIM MaTepualn TPYNIUPYETCS BOKPYT
palroHaNIbHBIX BBIpAXKEHUN. Anredpa JeMOHCTPUPYET 3HAYCHHE MAaTEMATHKU Kak
A3bIKa I TMOCTPOCHMSI MAaTEMAaTUYECKUX MOJENEH, ONMHCAHHWS NPOLECCOB U
ABJIGHUA peanbHOro Mupa. B 3amaun oOydenust anreOpe BXOIAT TakxKe
JanbHelIlee pa3BUTHE AJNTOPUTMUYECKOrO MBIIUIEHUS, HEO0OXO0JAUMOro, B
YACTHOCTH, JJIsi OCBOEHHMS Kypca HWH(GOPMATUKH, M OBJIAJEHUE HaBBIKAMU
JeNyKTUBHBIX paccyxaeHuil. [IpeoOpa3oBanue cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUS, CHOCOOHOCTEM K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxanue pyHKIMOHAIBHO-TpaQUUEeCKON JIMHUM HALEICHO HA TOJyYeHHE
OOy4arolUMuUCs 3HaHUM 0 (QYHKIUSAX KaK BaKHEHIIeH MaTeMaTHYeCKOH MOJeNn
JUIsL OTIMCAHUS U MCCIIEAOBAHUS Pa3HOOOPA3HBIX MPOIECCOB U SBJICHUIN B MPUPOJIE
u o6OmectBe. M3yueHue marepuana crnocoOCTBYET PAa3BUTHIO Yy OOYyYarOLIUXCS
YMEHHUSI UCITIOJIb30BATh PA3JINYHBIE BHIPA3UTEIIBHBIE CPEACTBA S3bIKA MATEMATHKHU —
CIIOBECHBIE, CHUMBOJIMYECKHE, TpaduuecKkue, BHOCUT BKJIaJ B (POPMHUpPOBAHHE
MIPEACTABICHUI O POJIU MAaTEMATUKH B PA3BUTHUU LIUBUIN3ALNUN U KYJIbTYPBI.

CornacHo yueOHOMY IMlaHy B 7-9 Kkjaccax wu3ydaercs Y4eOHbIH Kypc
«Anrebpa», KOTOpBIM BKIIOYAET CJIEAYIOIIME OCHOBHBIE pa3/ielibl COJEPIKAHMUS:
«Yucna W BBIUUCICHUA», «ANTeOpanyecKue BBIPAKEHUS», «YPaBHEHUSA U
HEpaBEHCTBA», « DyHKIMMNY.

Ha uzyuenne yue6HOTO Kypca «Anredpa» orBoautcs 306 yacos: B 7 Kiacce
— 102 4aca (3 yaca B Henento), B 8 kiacce — 102 ygaca (3 yaca B Heneno), B 9
kimacce — 102 ygaca (3 yaca B HeJIelH0).



COIAEPKXAHUE OBYUYEHUA
7 KIIACC

Yucna 1 BIYUCICHUA

JpoOu OOBIKHOBEHHBIE M JIECATUYHBIC, TIEPEX0] OT OAHOW (HOPMBI 3amucu
npobeit k apyro. IloHsaThe panuMoHAIBPHOTO YHCHA, 3aluCh, CpPaBHEHUE,
yHOPSAIOUYMBAHUE  PALMOHAIBHBIX 4uceld. ApudmeTnueckue JEeUCTBUS €
palMOHAIbHBIMUA YMcIamMu. Pemienue 3aaad U3 peajbHOW NPAKTHKKA HAa 4acTH, HA
Ipoow.

Crenenb ¢ HaTypajbHBIM IIOKa3aTelieM: OMNpeIesieHne, MpeoOpa3oBaHHe
BBIPAYKEHUI Ha OCHOBE OMpEJIETCHUs, 3aUCh 00NbIIUX yucen. [IpolenTsl, 3anuch
NPOLIEHTOB B BHUJE JIpOoOU U ApOOM B BUJIE MPOLIEHTOB. TpU OCHOBHBIE 3aJ]a4d Ha
IIPOLIEHTHI, PEIICHHE 3a1a4 U3 PEAIbHOU ITPAKTUKH.

IIpumMeHeHne TPU3HAKOB  JEIUMMOCTH, PAa3JO0KEHHME HAa  MHOKUTEIH
HATypaJIbHBIX YUCETL.

PeanpHble  3aBUCMMOCTHM, B TOM 4YHCle T@psiMas W oOpaTHas
IIPONIOPLIMOHAIBHOCTH.

Auredpanveckue BbIpaKeHUs

[lepemeHHBIE, YNCTOBOE 3HAYCHUE BBIPAKEHUS C IEPEMEHHOM. JlomycTrmbie
3Ha4YE€HUs epeMeHHbIX. [IpeacTaBieHre 3aBUCUMOCTH MEXK/1y BEJIMUMHAMU B BUJIE
dbopmynbl. Beruucnenus no gpopmynam. [lpeodpazoBanne OyKBEHHBIX BhIpAXKECHUH,
TOXXKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBuiaa npeoOpa3oBaHUS CYMM U
NPOU3BEACHUH, MPaBUIa PACKPBITHUS CKOOOK U MPUBEJEHUS MOJO0HBIX ClaraeMbiX.

CBoiiCTBa CTENEHU C HATYPAIbHBIM MOKA3aTENEM.

Onunouniensl 1 MHOTOUWIEHBI. CTeneHb MHOTOWIeHa. CloKeHue, BhIYUTAaHKE,
YMHOXXEHHE MHOTOWICHOB. DOpMynbl COKpPAIIEHHOIO YMHOXKEHMS: KBaJpaT
CyMMBl W KBajpaT paszHocTu. Popmysia pa3sHOCTH KBaAparoB. PazmoxeHue
MHOTOYJIEHOB Ha MHOKHUTEJIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHUs, NpaBuia MpeoOpa3oBaHUS YypaBHEHUS,
PAaBHOCWJIBHOCTh YPaBHEHUM.

JIuHeliHOe ypaBHEHHUE C OJHOM NEPEMEHHOM, YHMCIO KOPHEW JIMHEWHOTO
YPAaBHEHUS, pELIEHUE JIMHEWHbIX ypaBHEHUH. CoCTaBlI€HHE YPABHEHUN IO
YCJIOBHIO 3aJ1auy. Perenne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPaBHEHUM.

Jluneiinoe ypaBHEHUE C JABYMs MEpeMEHHbIMU U ero rpaduk. CucrteMa AByX
JIMHEWHBIX YPAaBHEHUW C JBYMs TEPEMEHHbIMU. PellleHHe CHUCTEM ypaBHEHUU
crocoboM MoACTaHOBKU. [lpuMepsl perieHus TEKCTOBBIX 3a4ad C MOMOIIBIO
CUCTEM YPaBHEHUM.

DyHKUNH



Koopaunara Touku Ha npsimon. Uucnosele npoMexXyTKU. PaccTosiHne Mexny
IBYMs TOYKAMHU KOOPJAMHATHOMN MPSIMOM.

[IpsimoyronbHas cucremMa koopauHaT, ocu Ox u Oy. AlGcuucca U opJuHaTa
TOUYKH Ha KOOpJIWHATHOU miockocTu. [Ipumepsl rpadukos, 3a1aHHbIX GopMyTamH.
Urenune rpadukoB peanbHbIXx 3aBucumocted. I[lonstue Qynkuuu. ['paduk
¢dbyukiuu. CroiictBa dhyukiui. Jlunelinas ¢pyukius, e€ rpaduk. ['padbux GyHkImun
y = |x|. I'paduueckoe pemieHue JIMHEHHBIX YpaBHEHWM M CHUCTEM JIMHEWHBIX
YpPaBHEHUM.

8 KUIACC

Yucsia ¥ BbIYUCICHUSA

KBaapatHpiii kopeHb u3 uucia. [loHATHe 00 uUppalMOHAIBLHOM YHCIIE.
JlecsiTuuHble TPUOIMKEHUST UPPALMOHAIBHBIX unced. CBONCTBA apupMETHIECKIX
KBaJIpaTHBIX KOPHEHN U UX MPUMEHEHHE K IPEOOPA30BAHUIO YNCIIOBBIX BBIPAKEHUIN
Y BbIYUCIICHUSAM. JleHCTBUTEIbHBIEC YUCIIA.

Crenens ¢ nensIM 1okasaresnem u e€ cpoiictBa. CTanaapTHas 3alIMCh YHCIIA.

Anrebpandeckre BeIpaKeHUSIAJreOpandeckne BbIpaskeHu sl

KBagpaTHbli  TpéxuieH, pasjloKEHUE  KBAagPATHOIO  TPEXWIEHA Ha
MHOKHTEIIN.

AnrebOpanueckas napoOb. OCHOBHOE CBOMCTBO anreOpanueckod apoOwu.
CnoxxeHne, BBIYHTAHWE, YMHOXXCHHE, JCIICHHE aireOpanveckux JIpoOeH.
PanmonanpHbie BRIpa)KEHUS U UX TIPe0Opa3OBaHueE.

YpaBHEHUS U HEPABEHCTBAY pABHEHHMS U HEPaBeHCTBA

KBanpatHoe ypaBHeHue, ¢(opmyna KOpHEH KBaJApaTHOTO YpaBHEHHS.
Teopema Buera. Pemenue ypaBHeHNM, CBOASIIMXCS K JJUHEWHBIM U KBAJIPATHBIM.
[Tpocreiimune qpoOHO-pallMOHANIbHBIE YPAaBHEHNUS.

I'padmueckas uHTEpPIpETALU YPABHEHUN C JBYMSI IEPEMEHHBIMU U CHUCTEM
JMHEHHBIX yPaBHEHUN C JBYMsl INEepeMEHHbIMU. lIpumepsl pelieHus cucrem
HEJIMHEVHBIX YPABHEHHUH C JBYMS IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a1a4 alNre0pandeckum crocoooMm.

YuciioBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OJHON MEPEMEHHOM.
PaBHOCMIBHOCTD HEpaBEHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOMU.
CucTeMbl TMHENHBIX HEPABEHCTB C OJTHOM NEPEMEHHOM.

OyHKIMnPYyHKUUHA

[Tonsitue ¢ynkmuu. OOIacTb ONpeAeNeHUuss W MHOXKECTBO 3HAYCHHM
¢bysaxun. CrnocoOb! 3a1aHus PyHKIIUA.

I'paduk ynkuuu. Yrenue cpoiictB pyHkuuu mo e€ rpaduxy. [Ipumeps
rpaukoB (QyHKUUHN, OTPAKAIOLIUX PEAJIbHBIE POLIECCHI.



OyYHKIUY, OIMUCHIBAIOIINAE TNPSIMYI0 H OOpaTHYIO TPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpaduki. OyHkumn y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pEIICHUE YPAaBHEHNUN U CUCTEM YPABHEHUMU.

9 KJIACC

Yucna 1 BIYUCICHUA

PanmonanpHpie yKcna, UppalMOHAIBHBIE YHCIA, KOHEYHbIE U OCCKOHEUHBIC
AecsTUYHbIe ApoOr. MHOXKECTBO NEHCTBUTENBHBIX YUCEIN, IEHCTBUTEIbHbBIC YUCIIa
KaKk OeCKOHEYHbIe JeCATUYHbIE ApoOM. B3aMMHO OJHO3HAYHOE COOTBETCTBUE
MEXKY MHOKECTBOM JEHCTBUTEIBHBIX YACEN U KOOPAUHATHOM MPSMOM.

CpaBHeHME [EHUCTBUTENBHBIX 4YHUCEN, apudmeTnuyeckue ACHCTBHS C
JNEVUCTBUTENBHBIMU YUCIAMU.

Pa3mepbl OOBEKTOB OKPYXKAIOIIET0 MUpa, UIMTEIBHOCTh IMPOILIECCOB B
OKpY’KarOLEM MHpE.

[Tpubnmx€HHOE 3HAUCHUE BEIIMYUHBI, TOYHOCTH NMPpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u oneHka pe3ysbTaToB BEIYMCICHUMN.

YpaBHeHUs U HEPABEHCTBA

JIunelinoe ypaBHeHUE. PellieHrne ypaBHEHN M, CBOASAIIMXCSA K IUHEWHBIM.

KBagpatHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBaaparnoe ypaBHeHue. [Ipumepsl pemienus ypaBHEHUN TPETbEW U YETBEPTOU
CTEIECHEN pa30KEHUEM HAa MHOKHUTEIU.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUN. PerieHue TEeKCTOBBIX 3ajiay
anreOpandeckuM METOIOM.

VYpaBHeHHEe ¢ ABYMs MEpPEMEHHBIMU U ero rpaduk. Pemenue cuctem aByX
JINHEWHBIX YPABHEHUH C IBYMS MEPEMEHHBIMU. PellieHrne CucTeM IBYX YPaBHECHUH,
OJIHO W3 KOTOpPBIX JIMHEHHOE, a Jpyroe — BTOpod creneHu. ['paduueckas
MHTEPIIPETALNS CUCTEMBl YPABHEHUN C IBYMS IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a1a4 aNreOpanvdecKuM CIIocoOOM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHEWHBIX HEPABEHCTB C OAHOW MEPEMEHHOMW. PemeHune cucrem
JVMHEWHBIX HEPABEHCTB C OAHOW mepeMeHHOM. KBanpaTHble HeEpaBeHCTBaA.
I'padmyeckas MHTEpIpeTalis HEPABEHCTB U CHCTEM HEPABEHCTB C JBYyMs
NEPEMEHHBIMU.

OyHKIMNPYHKIMH

KBagpatuunas ¢yHkuus, e€ rpadpuk u cBoiictBa. Ilapabomna, KoOpauHATHI
BEPIIMHBI TapadoIbl, 0Cb CAMMETPHUH MApaOOJIbI.

I'padukn byukmmit: y =kx, y=kx + b, y=k/x, y=x3, y =Vx, y = [x|, 1 ux
CBOMCTBA.



UucnoBble  1ocienoBaTeIbHOCTUYHMCIOBBIE  MOCAEJ0BATEJIBHOCTH WM
Nporpeccuu

IlonsgTe YMCIOBOM MOCJIEAOBATCIILHOCTH. 3aJlaHHE I10CJIEH0BATEIFHOCTH
PEKyppeHTHOM popMyIoit u HOpMyIION #-TO YIIeHA.

Apudmernueckas u reoMeTpudeckas mporpeccur. DopMynbl #-TO YIICHA
apu(pMETHIECKON U TEOMETPUIECKON MPOTPECCHI, CYMMBI MIEPBBIX 71 YICHOB.

N3o0pakenne ujiaeHOB aprU(METHUECKOH M TeOMETPUUYECKOM MPOTrpeccHii
TOYKaMU Ha KOOPJAWHATHOM IUIOCKOCTH. JIMHEWHBIA U 3KCIIOHEHUMAJIbHBIA POCT.
CJ105KHBI€ MPOIIEHTHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOSHHS MpOrpamMmbl ydeOHOro Kypca
«AnreOpa» XapaKTepU3YyIOTCSL:

1) naTrpuoTHUYECcKOEe BOCIMTAHME:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY M HACTOSUIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTH)KEHHSIM  POCCUHCKHX
MaTEMAaTUKOB U POCCHUHCKOM MaT€MaTH4ECKOW IIKOJbI, K MCIOJb30BAaHUIO ITHUX
JOCTHKEHHMH B IPYTUX HayKax U MPUKIAAHbBIX chepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCTIMTAHHE:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEH Ipa)KAaHUHA U peaTn3aliy ero
nOpaB, NPEJICTaBICHUEM O MATEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
pa3IMuYHBbIX CTPYKTYp, SIBJICHUH, MPOLEAYp IpakKJaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K OOCYKACHHUIO STHUECKHUX MPOOJIeM, CBA3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTHIKEHUN HAyKH, OCO3HAHUEM BAKHOCTH
MOpPaJIbHO-3TUYECKUX NPUHIIUIIOB B JESATEIBHOCTH YUEHOTO;

3) Tpy10BO€E BOCIUTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Yy4YacTHE€ B PELIEHWH NPAKTUYECKUX 3a]ad
MaTEMaTUYECKOM HaNpPaBICHHOCTH, OCO3HAHMEM Ba)XHOCTU MAaTEMaTHYECKOTO
o0Opa3oBaHMsl Ha NPOTSHKEHUHM BCEH KU3HM JUIsl YCHEIIHOM IpodeccroHalIbHOM
JESITEIbBHOCTH M PA3BUTUEM HEOOXOJUMBIX YMEHHI, OCO3HAHHBIM BBIOOpOM U
MOCTPOCHUEM MHAMBUAYATBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JTMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) acTeTH4ecKoe BOCIIUTAHME:

CIIOCOOHOCTBIO K HOMOLMOHAIBHOMY M 3CTETHMYECKOMY BOCIPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEHICHWH, pacCyXICHUW, YMEHHIO BHJIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTU B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI 0 MO3HAHHUS:

OpUEHTALIMEH B JCATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4HBIX
NpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEIOBEKa, MPUPOABI U
oOmiecTBa, MOHMMAHUEM MaTEMaTHUYECKOW HayKd Kak cQepbl YeloBeUYeCKOU
JESITEIbHOCTH, ATANOB €€ pa3BUTHUS U 3HAYUMOCTU AJI PA3BUTHUS LUBWIM3ALMH,
OBJIAZICHUEM SI3bIKOM MAaT€MaTUKM M MATEMaTU4YECKOW KYyJbTYpOH Kak CpPEICTBOM
MO3HAHHWA MHpPA, OBJIAJECHHUEM MPOCTEHIIMMH HaBbIKAMHU HCCIIEI0BATEIbCKON
NESTENbHOCTH;



6) ¢usnueckoe BocmuTaHHMe, (popMHpPOBaHHE KYJIbTYPHI 3A0POBbSA H
IMOLMOHAJIBLHOIO 0JIAaronoJyYms:

TOTOBHOCTBIO IPUMEHATh MATEMATHYECKUE 3HAHUSA B HHTEPECAX CBOETO
3M0pOBBS, BEJIEHHUS  3J0pPOBOro  obOpaza KM3HM  (370pOBOE  MHTAHUE,
cOamaHCHUPOBAHHBIA PEXUM 3aHATHUM W OTAbIXa, peEryispHas Quandeckas
aKTUBHOCTbH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(dIEKCUM, MPU3HAHHEM CBOETO
paBa Ha OIMOKY M TaKOTo K€ MpaBa JPYyroro 4eJoBeKa;

7) 3K0JIOrHYeCKOe BOCIIUTAHME:

OpHUEHTAlMEN Ha NMPUMEHEHUE MAaTEMaTUYECKUX 3HAHUU JUIA PELICHUsS 3aaa4
B 00JACTU COXPaHHOCTH OKPY>KAIOIIeH cpe/pl, IIaHUPOBAHMS MOCTYNKOB U
OLIEHKM HMX BO3MOXHBIX IOCIEACTBUM I OKPYXKAKOIIEH Cpeabl, OCO3HAHUEM
r7100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U MyTel UX pelieHus;

8) ajanTanusa K U3MEHAIIMMCSH YCJIOBHAM COLUMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUSX HEONPEAECIEHHOCTH, MOBBILIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 NMPAKTUUYECKYIO IEATENIbHOCTb, B TOM YMCIIE
YMEHHE YUUTHCA y OPYTHX JIOAeH, NMpuoOpeTarb B COBMECTHOW AESITEIbHOCTU
HOBBIE 3HAHMS, HABBIKM U KOMIIETEHIIMU U3 OIbITA IPYTHX;

HEOOXOIUMOCTBI0O B ()OPMUPOBAHMM HOBBIX 3HAHUW, B TOM YHUCIE
bopMynMpoBaTh UJIEU, TOHATHSA, TUTIOTE3bl 00 OOBEKTAX U SIBICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTb JEPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CUTYyallMlO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYyallMI0 KaK BBI30B, TPEOYIOUIM KOHTPMEp, KOPPEKTHPOBATH
NPUHUMAEMbIE pEIIeHUsT U AeUCTBHs, (HOPMYyIHUpPOBATh M OICHUBATh PHUCKU U
NOCJIEeCTBUSA, (OPMUPOBATDH OIIBIT.

METAITPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTesbHBbIE YHUBEPCAIbHbIE YUeOHbIE 1eliCTBUS

ba3oBrble Joruyeckue 1efcTBUA:

e BBIBIIITH U XapaKTEPU30BATh CYIIECTBEHHBIE NMPU3HAKK MAaTEMAaTUYECKUX
OOBEKTOB, TOHSATHHA, OTHOLICHWH MEXIy TOHITUAMHU, (OPMYIHPOBATH
OTpEeACNICHUS]  TMOHSTHH, YCTaHABIMBATh CYUIECTBEHHBIH  MPHU3HAK
KJIacCU(UKALMU, OCHOBAHUA A1 OOOOIIEHHS W CpPaBHEHUS, KPUTEPUU
POBOJUMOIO aHAJIH3a;

e BOCIPHHHMMATh, (OpPMyIUpOBaTh U  MpeoOpa3oBHIBATh  CY>KACHUS:
YTBEpIUTENbHbIE W OTpULIATEIbHbIC, €IUHUYHbIC, YacTHbIE M OOIIHeE,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
npoTuBopeursi B (akTax, AAHHBIX, HAONIOACHUSX U YTBEPKICHUSX,
npenjaraTb ~ KpUTEpUM  JJI8  BBIABJICHHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMH;

JienaTh BBIBOABI C WCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHUI 110 aHATIOTUH;
pa30upaTh JI0Ka3aTebCTBA MATEMATUUECKUX YTBEPKICHUN (MPSAMbBIE U OT
MIPOTUBHOTO), TPOBOAUTH CAMOCTOSITEIbHO HECIIOKHBIC JT0KA3aTEIhCTBA
MaTreMaThdecknX (aKToB, BBICTPAWBATh APTYMEHTAIMIO, TMPUBOIUTH
IpPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY KICHUS;
BBIOMpATh CIOCOO pelieHus y4eOHOM 3amayu (CpaBHHUBATh HECKOJIBKO
BAPUAHTOB pEIIeHUs, BHIOMpaATh HaubOJee MOAXOMANIMN ¢ Y4ETOM
CaMOCTOSTEILHO BBIICTICHHBIX KPUTEPHUEB).

Bba3oBble nccie1oBaTeIbCKe JeCTBUA:

MCIIOJIb30BaTh BOIMPOCHI KaK HMCCIIEN0BATEIbCKUI MHCTPYMEHT MO3HAHMA,
dbopMynupoBaTh BOMPOCH], (UKCHUPYIOLIUME MPOTUBOpEUHE, MpodIemMy,
CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U JaHHOe, (OpMHUPOBATH
TUIIOTE3Y, ApIYMEHTHPOBAThH CBOIO MO3HIINIO, MHEHHUE;

IPOBOJUTH 10 CAMOCTOSITEIbHO COCTAaBICHHOMY IIJIaHy HECIOXKHBIN

OKCIIEPUMEHT,  HEOOJNBIIOE  MCCIEJAOBaHWE IO  YCTAHOBJICHHUIO
OCOOEHHOCTEM MaTeMaTHYECKOro OOBEKTa, 3aBUCHMOCTEH OOBEKTOB
MEXTy COOOH;

CaMOCTOSITENEHO (hOPMYITHPOBATH 0OOOIIEHUS M BBIBOJBI 110 pE3yIbTaTaM
MPOBEAEHHOTO HAOIONEHUS, HMCCIEAOBaHUS, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000OICHUI;

NPOTHO3UPOBATh BO3MOXKHOE pa3BHTHE TIpOIeCcca, a TaKKE BBIIBUTATH
MPE/IONI0KEHHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nundopmanmeii:

BBIIBJISITH HEJOCTaTOUYHOCTh WU HU30BITOUHOCTH HMH(OpPMAINH, HaHHBIX,
HEOOXOIMMBIX JUISl PeILICHHS 3a/1a4H;

BBIOMpATh, aHATU3UPOBATh, CHCTEMATH3MPOBATh WM HHTEPIPETHPOBATH
uH(GOPMALIMIO Pa3IMYHBIX BUAOB U (HOPM MPEICTaBICHHUS,

BbIOUpaTh GopMy TpeAcTaBieHUs HHGDOpPMALMM U WIUIFOCTPUPOBATH
pemaeMbple 3aJadyd CXeMaMH, JuarpaMMamMi, HHOM rpadukoil M ux
KOMOMHAIIUSIMU,

OLIEHMBATh HAAEKHOCTh HMH(OPMALUK TIO KPUTEPUSM, MPEITI0KECHHBIM
YUUTEIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMmyHuKkaTHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe NeiiCTBUA:



BOCIIPUHUMATh W (OPMYIHPOBATH CYXICHHUS B COOTBETCTBHUU C
YCIOBUSIMHU M LETSIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BhIPaXaTh CBOIO
TOUKY 3pPCHHsSI B YCTHBIX W MHCHMEHHBIX TEKCTaX, JaBaTh MOSICHECHHS IO
XOJly pelieHus 3a/1a4i, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTaT;

B X0JI¢ 0OCY>KJIEHUS 3a/1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYK/1aeMON TEMBI,
npoOJIeMBbl, pelIaeMoi 3a/1aur, BHICKa3bIBATh UJICH, HAIICICHHBIC HA TIOUCK
pCIICHHUs, COIMOCTABIISATh CBOM CYXIEHHUS C CYXICHUSMH JPYTUX
YYaCTHHKOB JUaiora, OOHApPY>KUBAaTh PA3IHUYUE U CXOACTBO TO3UIIUH, B
KOppeKTHOU opMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
NPEICTABIATh  PE3yNbTaThl  PEIICHWs  3aJadyd,  OKCIIEPUMEHTA,
UCCIICJIOBAHMS,  IMPOEKTa,  CaMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYTUICHUS C YIETOM 3a/1a4 TIPE3EHTAIIMN U OCOOEHHOCTEH ay IuTOpHUH;
MOHMMATh W HWCIOJB30BAaTh  MPEUMYIIECTBA  KOMAaHIHOHW U
WHAUBHUIyAIbHOM paboThl MpU pEIMIEHUH YYEOHBIX MaTeMaTHYEeCKHX
3ajad;

MPUHUMATH 11€71h COBMECTHOM JIEATETLHOCTH, MNIAHUPOBATh OPraHU3AIIAIO
COBMECTHOM pabOThI, pacmpeneyiaTh BHUABI pabdOT, IOTOBAPUBATHCH,
00Cy>KIaTh MPOIIECC U Pe3yiabTaT paboThl, 0000IIIaTh MHEHUSI HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTel (oOcyxkaeHus, OOMEH
MHEHUSIMH, MO3TOBBIE IITYPMbl W JPYTHE), BBIMOJHATh CBOK YacTh
paboThl ¥ KOOPAMHUPOBATH CBOU JICHCTBUS C APYTUMHU WICHAMHU KOMaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSM,
c(hOpMyTUPOBAHHBIM YIACTHUKAMHU B3aUMOJICUCTBHS.

PeryasiTuBHbIe yHUBeEpCaJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSATENIbHO COCTAaBJISATh MUIAH, AJITOPUTM DEIICHUs 3a/ayu (WU ero
4acTh), BBIOMpATh CIOCOO pEIICHUs C y4ETOM HMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apTyMEHTHPOBATh H KOPPEKTUPOBATH
BapUAHTHI PEIICHUHN ¢ yYETOM HOBOM MH(OPMAIIUH.

CﬂMOKOHTpOJ’lb, SMOIUOHAJIbHBbIN HHTEJJIEKT:

BJIQJIETh CHOCOOAMHM  CaMOTPOBEPKH, CaMOKOHTpOJIA IMpolecca H
pe3ynbTaTa pelieHUs MaTEMaTUYECKOM 3a/1auu;

OpeIBUAECTh TPYAHOCTHU, KOTOpPHIE MOTYT BO3HHMKHYTh MpPH pEIICHUU
3a/layd, BHOCHUTb KOPPEKTHUBBI B JI€SITEIbHOCTh Ha OCHOBE HOBBIX
00CTOSITENHCTB, HAMICHHBIX OIMMMUOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHMBATh COOTBETCTBHE PE3YJIbTATA AEATEIBHOCTA MOCTABICHHOW LEIH
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTUXKEHUS WM HEJOCTHXKEHUS LIEJIH,
HaXOJUTh OIIMOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 KJjacce OOyYarONIMICS TOJYYUT CIIETYIONTUE
MIPEAMETHBIC PE3YJIbTATHI:

Yucna v BIYUCICHUA

BbInonHsTh, coyeTass YCTHbIE M MNHUCbMEHHbIE NPUEMBI, apuMeTHUecKue
JCUCTBUS C PAIIMOHATLHBIMU YHCIIAMH.

HaxonuTe 3HaYeHUS YUCIOBBIX BBIPAKECHHM, MPUMEHITH Pa3zHOOOpa3HbBIE
CIocOObl U MPUEMBI BBIYMCICHUS! 3HAYEHUIN JIPOOHBIX BBIPAKEHUMN, COJEPIKAIIUX
O0OBIKHOBEHHBIE U JIECATUYHBIC TPOOH.

[lepexonuTh OT OnHOM (HOPMBI 3aMUCH YUCEN K Apyroi (mpeoOpa3oBbIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JCCATHYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHUBAaTh U YIOPSIIOYMBATH PAIlMOHANIbHBIE YHCTIA.

OxpyrasTe yucia.

BhITIOTHATS TIPUKUIKY U OIEHKY pe3yJbTaTa BHIYUCIICHHM, OIICHKY 3HAYCHUN
YUCJIOBBIX BbIpaKeHUI. BBIMOIHATH ACHCTBUS CO CTENEHSIMH C HATypaJlbHbIMU
MOKa3aTEeISIMHU.

[IpumeHATh  TPU3HAKK  JCIUMOCTH,  pAa3IOKEHHE HAa  MHOXHTEIU
HATypPaTbHBIX YUCEIL.

PemaTte mpakTUKO-OPUEHTUPOBAHHBIE 33J]a4M, CBSI3aHHbIE C OTHOUICHUEM
BEJIMYMH, MPONOPIUOHAIBHOCTHIO BEJIMYMH, NPOLEHTAMH, WHTEPHPETUPOBATH
pe3ynbTaThl peUIeHUs 3a7a4 ¢ YYETOM OTpaHUYCHHM, CBS3aHHBIX CO CBOMCTBAMU
paccMaTpUBaEMbIX 0OBEKTOB.

AuireOpanyeckue BbIPaKeHUA

Hcnonb3oBaTh anreOpanyeckyro TEPMHUHOJIOTHUIO M CUMBOJHUKY, MPUMEHSThH
e€ B Ipoliecce OCBOCHUS yueOHOro MaTepuara.

Haxonute 3HadeHusi OyKBEHHBIX BBIPRKCHUH MPH 3alaHHBIX 3HAYEHUSIX
NEepPEeMEHHBIX.

BoinonHsaTh  mpeoOpa3oBaHUs  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MIPUBEJICHUEM TTOIOOHBIX CJIATa€MbIX, PACKPBITHEM CKOOOK.

BhIMONTHAT, yMHOXKEHHE OJHOWICHa Ha MHOTOWICEH M MHOTOYIeHa Ha
MHOTOWIEH, IPUMEHSATH (hOPMYJIBI KBaJpaTa CyYMMBI U KBaJipaTa pa3HOCTH.

OcylecTBIATh Pa3lioKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEero MHOXKHTENSA, TPYNIUPOBKH  CJIaraeMbIX,
npuMeHeHusT (HOPMYJT COKPAIIEHHOTO YMHOKCHHSI.

[IpumeHsTh nmpeodpa3oBaHUsI MHOTOUYJICHOB JJIS PEUICHUsI Pa3IWYHBIX 3a/a4
U3 MaTeMAaTHUKHU, CMEXHBIX MPEIMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonp30BaTh CBOWMCTBA CTEMEHEW C HATypaJbHBIMHU IIOKA3aTEISAMU IS
mpeoOpa30BaHUs BBIPAKCHUH.



YpaBHeHHS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHMs C OJHOW NEPEMEHHOM, NMPUMEHAS IpaBuUia
nepexo/ia OT UCXOAHOTO YPAaBHEHUS K paBHOCUIBHOMY eMy. [IpoBepATs, ABiseTcs
JIX YUCJI0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduueckie METObI MPU PEIICHUHU JTUHEHHBIX YPaBHEHUHN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map 4YUCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOTro
YPaBHEHHUS C ABYMSI IIEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpauK JTMHEWHOTO ypaBHEHHUS C
IBYMSl TIEPEMEHHBIMH, TMOJIB3YSICh TpadUKOM, MNPUBOJIUTH HPUMEPHI PpPELICHUs
YPaBHEHHS.

Pemiath cuctembl ABYX JIMHEHHBIX YPaBHEHUN C JBYMS IEPEMEHHBIMU, B TOM
qrciie rpaduaecKu.

CocraBisaTh M pewmiaTh JIMHEMHOE YPaBHEHUE WIIM CUCTEMY JIMHEHMHBIX
YPAaBHEHH 1O YCIOBHUIO 3aJa4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MOJy4EHHBIN PE3yJIbTaT.

DOyHKIUHU

N3006pakath HaA KOOPAUHATHOW MPSMOM TOUKH, COOTBETCTBYIOLIUE 33/IaHHBIM
KOOpAWHATaM, JIy4H, OTPE3KH, UHTEPBaJIbl, 3alIMCHIBATh YUCJIOBBIE IPOMEXKYTKHU Ha
anredpandecKoM SI3bIKe.

OtMmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM MO 3aJaHHBIM KOOpAHMHATaM,
cTpouth rpaduku TuHeHBIX QyHKIMH. CTpouth rpaduk PyHkun y = [X|.

OnuceiBaTh C MOMOIIbIO (GYHKUIMUA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJINYMHAMH: CKOPOCTb, BPEMs, PACCTOSHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
MIPOU3BOIUTENILHOCTD, BpEMS, 00bEM pabOTHI.

Haxonute 3HaueHne PyHKIMU 110 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpeACTaBICHUS U aHaliM3a WH(OpMauwy,
U3BJIEKATh U MHTEPIPETUPOBATh MHPOPMAIINIO U3 TPaUKOB PEaIbHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce oOydaromiuiicss MOJYYUT CIIEIyIOLIUE
IPEAMETHBIE PE3YIbTATHI:

Yuciaa 1 BBIYUCICHUSA

Hcnonp30BaTh HadajgbHBIE IMPEICTABICHUS O MHOXKECTBE IEUCTBUTEIBHBIX
YuCell JUIsl CPABHEHMSI, OKPYTJICHUSI U BBIYUCICHUMN, N300paXkaTh ACHCTBUTEIbHBIC
4yycia TOYKaMU Ha KOOPJIAMHATHOW MPSAMOM.

[IpumeHsaTy moHATHE apuMETHYECKOTO KBAAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHBIE KOPHH, WCIIONB3YSl TPH HEOOXOIUMOCTH KaJIbKYJSITOP, BBHITIOTHSTH
npeoO0pa3oBaHusl BBIPAXKEHUN, COAEpP)KAIIUX KBAJApPATHbIE KOPHHU, HCIONb3Ys
CBOMCTBA KOPHEM.



Hcnonp30BaTh 3amucy OOJBIIMX M MAJIBIX YKCET C TMOMOIIBIO JACCATUIHBIX
npoOeii u creneHelt yucna 10.

AuireOpanyeckue BbIPaKeHUA

[IpuMeHsATh TMOHSTHUE CTENEHU C IEJbIM IOKa3aTeJIEM, BBINOJIHATh
npeoOpa3oBaHus BEIPAKEHUH, COAEPKAIIMX CTEIIEHH C LIETbIM MTOKA3aTeIeM.

BbINONHATL TOXKJIECTBEHHbIE MPEOOpPA30BAHMS PAIIMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE IMPaBUJI ACUCTBUI Ha/Jl MHOTOUYJIEHAMH U aJIreOpanyecKUMM APOOSIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUYIIEH HA MHOKUTEIIN.

[IpumeHnsaTs mpeobpa3oBaHus BRIPAXKCHUM JJI PEIISHUS PA3INYHBIX 337249 U3
MaTEMAaTUKH, CMEKHBIX MTPEAMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemiath nvHEHBbIE, KBaJIpaTHbIE YPaBHEHUS U PallMOHAIILHBIC ypaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI IByX YPaBHEHUI C IBYyMSs IEPEMEHHBIMHU.

[IpoBOaUTH MPOCTEUIINE UCCIIENOBAHUS YPABHEHUN U CUCTEM yPaBHEHUH, B
TOM YHCJIE C IPUMEHEHUEM TpaduuecKux npeacTaBiieHuil (yCTaHaBIUBaTh, UMEET
M YpaBHEHUE WIM CHUCTEMa YPABHEHUN PEIICHUS, €CIIM UMEET, TO CKOJIbKO, U
rpouee).

[lepexoauts OT cioBecHOW (OPMYIMPOBKU 3ajauu K €€ anredpandeckoit
MOJENH C TIOMOIIBID COCTABJICHUS YPAaBHEHHS WM CHUCTEMBl YpPaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a]1a4M MOJYUYEHHbIN PE3yJIbTaT.

[IpuMeHsTH CBOWCTBA YMCIOBBIX HEPABEHCTB JJII CpPABHEHUS, OIEHKH,
pelmaTh JUHEWHbIE HEPAaBEHCTBA C OJHOM IMEPEMEHHOM M MX CHUCTEMBI, JaBaTh
rpa@uuecKyr0 WUIIOCTPALMI0 MHOXKECTBA pEIICHUNA HEpPABEHCTBA, CHCTEMbI
HEPABEHCTB.

DOyHKIUHU

[loHumaTe ¥ KCMONB30BATh (PYHKIIMOHAJIbHBIE MOHATUS U SA3BIK (TEPMHHBI,
CUMBOJIMYECKHE O0O3HAYEHMsI), ONPENEsaTh 3HaAueHHEe (DYHKIUHU IO 3HAYCHUIO
apryMeHTa, ONpeesaTh CBOMCTBA (QyHKIUHU 1O €€ TpaduKy.

CtpouTts rpaduKu 3MeMEeHTapHbIX PYHKINN BUIA:

y =kix, y=x2,y =x3,y = [x|, y = VX, ONHCBIBaTb CBOWCTBA YHCIOBOA
byHkmu 1o e€ rpaduky.

K xoniy oOyuenus B 9 kjacce OOyYarOmIuiicss MOJYYUT CIIETYIONTUE
MpEIMETHBIC PE3YIbTATHI:

Yucna 1 BIYUCICHUA

CpaBHUBATH U YNIOPSAIOYMBATH PAllMOHAIBHBIE U HPPALIMOHAJIbHBIC YUCIIA.

BoeimonasaTh  apudMeTHYecKue JEUCTBUS C  PAlMOHAIBHBIMA YHCIIAMU,
coueTass YCTHbIE U TIMCbMEHHBIE MPHUEMBI, BBINOIHATH BBIYUCICHUS C
UPPALMOHATBHBIMU YUCJIAMHU.



Haxomute 3HaueHuss cTemeHed C LENbIMH [OKa3aTeJsIMU MU KOPHEW,
BBIYHCIIATH 3HAYECHHSI YACIIOBBIX BBIPAKECHUN.

OKpyrisaTh JIEWCTBUTENIBHBIE 4YHUCIA, BBIIOJIHATh IPUKHUIKY pe3yJbTara
BBIYMCJIEHUN, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEMHBIE W KBaApaTHBIE YPAaBHEHHsI, YPABHEHUS, CBOZSAIIMECS K
HUM, [IPOCTENIINE IPOOHO-PALIMOHAIIBHBIE YPABHEHMS.

Pemwate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHHE HE SIBISACTCS JINHEMHBIM.

Pemarp TekcTOBBIE 3ajauM  alreOpanvyeckuM CIOCOOOM € IOMOIIBIO
COCTABJICHMsI YPAaBHEHHUS MJIM CUCTEMBI JIBYX YPABHEHHU C JBYMS IIEPEMEHHBIMMU.

IIpoBOAUTE MpOCTENIINE UCCIIEIOBAHUS YPABHEHUU M CUCTEM YPaBHEHUH, B
TOM YHCII€ C TPUMEHEHHEM IrpaduuecKuX MpeaCTaBIeHUN (yCTaHABIUBATh, HMEET
JY ypaBHEHWE WM CUCTEMa YPaBHEHUN PELICHUS, €CIM UMEET, TO CKOJbKO, H
npouee).

Pemarp nuHeliHple HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBAa, M300paxkaTb
pelIeHrne HEPABEHCTB HA YMCJIOBOM IIPSAMOM, 3aIIMCHIBATH PEIICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate cHCTeMBl  JMHEHHBIX  HEPABEHCTB, CHUCTEMBl  HEPAaBEHCTB,
BKJIFOYAIOIINE KBAJPAaTHOE HEPABEHCTBO, M300pa)kaTh pPEIICHHE CHCTEMBbI
HEPABEHCTB HA YHCIIOBOM NIPSAMOM, 3aIIMCHIBATH PEIIEHHE C IIOMOIIBIO CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MIPU PELICHNUN PA3INYHbIX 3a]1a4.

DyHKUNHA

Pacrio3naBath (QyHKIIMM H3y4eHHBIX BHUIOB. I[lOKa3bIBaTh CXxeMaTHYECKU

pacroio’keHre Ha KOOPJMHATHOW TIOCKOCTH rpadukoB QyHKUMM BUa: y = kx, y
=k +b y=ki y=ax2+bx +c¢ y=x3y=1\x y=|x|, B 3aBECHMOCTH OT
3HaYeHUH K0d()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIHIA.

Ctpouth M HM300paxarh CXeMaTHYeCKH rpaduku KBaJApaTHYHBIX (QYHKIUH,
OIMCBIBATH CBOMCTBA KBaAPATUYHBIX (DYHKIIHI MO UX IpaduKam.

Pacrio3naBaTh kBaJpaTHUHyIO (QYHKIUIO 1O (opMyJie, TPUBOIUTH IPUMEPHI
KBaJIpAaTHYHBIX (QYHKITUI U3 peaTbHON )XKU3HH, (PU3UKH, TEOMETPHUH.

YucjioBbIe MOCIeI0BATEILHOCTH H MPOTPeCCUH

Pacnio3HaBaTh apuMETHYECKYI0 M TEOMETPUYUECKYIO MPOrPECCHH TPHU
Pa3HBIX CIOCO0ax 3a/1aHMsI.

BBITIOJTHATE  BBIYMCICHUS C  HWCIOJB30BaHWEM (GOpMya n-ro dicHa
apu(METHUECKON U TEOMETPHUYECKOM MPOTPECCUii, CYMMBI TIEPBBIX N YWICHOB.

N300pakaTh wIEHBI TOCIEIOBATEIBHOCTH TOYKAMH Ha KOOPJAMHATHON
TUTOCKOCTH.



PemaTte 3amaum, CBSI3aHHBIE C YHMCIOBBIMHU IOCJIEIOBATEILHOCTSIMU, B TOM
qrclie 3a/1a4d U3 PeabHOMN JKU3HM (C UCIIOJIb30BAHUEM KaJbKyJIATOpa, IHPPOBHIX
TEXHOJIOTUH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC

HaumeHoBaHMe pa3/iesioB U TeM

KoanuecTBO 4acoB

Ne /it Kontpouasnsie | IIpakTn®
MPOrpaMMbI Bcero
padoThI padoThI
1 Yucna v BeiunciieHus. PanonanbHbie 75 1
qucia
2 Anrebpanyeckue BHIPAKCHUS 27 1
3 YpaBHEHUS 1 HEPABEHCTBA 20 1
4 Koopaunate! u rpadpuxu. OyHKITUN 24 1
5 [ToBTOpEeHME M 000OIICHUE 6 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5 0




8 KUIACC

HaumeHoBaHMe pa3/iesioB U TeM

KoanuyecTBO 4acos

Ne /it KonTtpousnsie | IIpakTn®
MPOrpaMMbI Bcero
padoThI padoThI
1 Uucna u BelunciieHus. KBagparHele KOpHU 15
) Uucna u Berunciienus. CTeneHs ¢ LeabIM 7
IOKa3aTeleM
3 Anrebpanueckue BHIPAKEHHUS. 5 |
KBanpaThslii TpéxunieH
4 Anrebpanyeckue BHIPAKEHHUS. 15 1
Anrebpanueckas 1po0b
5 YpaBHeHus 1 HepaBeHCTBA. KBaipaTHbie 15 |
ypaBHEHUS
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13
ypaBHEHUM
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 12 1
8 ®yHKIU. OCHOBHBIE TOHATHS 5
9 Oynkuu. YnucmoBbie PyHKITUN 9
10 [ToBTOpeHue n 06001IeHNE 6 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0




9 KJIACC

KosmnuectBo yacos
HaumeHoBaHMe pa3/iesioB U TeM
Ne i/m Konrpoabnbie | IIpakTry
IporpamMmmaol Bcecero
padoThI padoThI
1 Yucna u BeiuKciieHus. JlelicTBUTEbLHbBIC 9
qucia
) YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUS C 14 1
OJIHOU IIEPEMEHHON
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 )
ypaBHEHUH
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1
5 DyHKIUH 16 1
6 YHucnoBble TOCIEA0BATEIBHOCTH 15 1
. [ToBTOpeHnue, 06001IeHNE, CHCTEeMAaTH3aLUs 18 1
3HAHUHU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
Kosau4yecTBo 4yacos
Ne a
1w/ Tema ypoka Beero Konrtpoubnsie | IIpakTnueckue | M3
padoThI padoThI s
1 [TonsiTHE paMOHAIILHOIO YUCIa 1 02
) Apudmerndeckne 1eHCTBHS C | 04
panroHaIBLHBIMHU YUCIIAMH
3 ApupmMernueckue T1eUCTBUS C 1 06
palMOHAIBHBIMU YUCIAMU
4 ApudmMernueckue TeUCTBUS C 1 09
palMOHAIBHBIMU YUCIAMU
5 Apudmerndeckue 1eHCTBHS C | 1
palMOHAIBHBIMU YUCIAMU
6 Apudmerndeckue 1eHCTBHS C | 13
panoHaIBLHBIMU YUCIAMH
. CpaBHeHue, ynopsIouMBaHue | 16
paIMOHATIBHBIX YHCENT
2 CpaBHeHue, ynops0uMBaHue 1 18
palMOHAIIBHBIX YHCE
9 CpaBHeHue, ynops10uMBaHue 1 20
palMOHAIIBHBIX YHCE
Crenens ¢ HaTypaJbHBIM
10 nokasaresem ! 23
11 Crenens ¢ HaTypaJbHBIM 1 25




moKasarcjicM

CreneHns ¢ HaTypaJbHBIM

12 27
IIOKa3aTeneM

13 Crenens ¢ HaTypaJbHBIM 30
II0Ka3aTeleM

14 CreneHs ¢ HaTypaabHBIM 02
II0Ka3aTelneM

15 Pemienne oCHOBHBIX 3a/1a4 Ha 1pooH, 04
IIPOLIEHTBI U3 PEAIbHOU NTPAKTUKH

16 Pemienne oCHOBHBIX 3a/1a4 Ha 1pooH, 07
IIPOLIEHTBI U3 PEAIbHOU NPAKTUKH

17 Pemennie oCHOBHBIX 3a/1a4 Ha JpooOH, 09
IIPOLIEHTHI U3 PEAIbHON NMPaKTUKH

13 Pemennie oCHOBHBIX 3a/1a4 Ha JpooOH, 1
IIPOLIEHTHI U3 PEAIbHON NMPaKTUKH

19 IIpu3Haku AeIMMOCTH, Pa3JI0KEHNS 14
HA MHOYKUTEJIN HAaTYpaJIbHbBIX YUCEI

20 IIpu3Haky AEIMMOCTH, PA3JIOKECHUS 16
Ha MHOKUTEJIA HATYPaJIbHBIX YUCEI

)1 Peanbubie 3aBucumoctu. [Ipsimast u 13
oOpaTHas IPOMOPIIMOHAIIBHOCTH

2 Peanbuble 3aBucumoctu. [Ipsamas u 51
oOpaTHast MPONOPIIHOHATIEHOCTH

73 Peanbublie 3aBucumoctu. IIpsamas u 53
oOpaTHast MPONOPIIHOHAIIEHOCTH

24 Peanbubie 3aBucumoctu. [Ipsimast u 55

oOpaTHast MPONOPIIHOHAIIEHOCTH




KonTtponbnas padoTa mo teme

25 " " 06
ParmmmonanrsHEIe yncia

26 BykBeHHBIE BBIpaXKEHUS 08

27 ®opMmybl 11

28 ®opMyibl 13

79 [Tepemennsble. JlonycTUMbIE 3HAUCHUS is
MIEPEMEHHBIX
[IpeobOpazoBanre OyKBEHHBIX

30 BBIPA)XEHUH, pacKphITHE CKOOOK U 18
MIPHUBEICHNE TIOIOOHBIX CIaraeMbIX
[IpeoOpazoBanre OyKBEHHBIX

31 BBIPaXCHUH, pACKPBITHE CKOOOK U 20
MpHUBEICHNE TIOJTIOOHBIX CIaraeMbIX
[IpeobOpazoBanre OyKBEHHBIX

32 BBIPaXCHHH, pACKPBITHE CKOOOK U 22
MpUBEICHNE TIOIOOHBIX CIaraeMbIX
[IpeoOpazoBanue OYKBEHHBIX

33 BBIpaXCHUH, pACKPBITHE CKOOOK U 25
MpUBEICHNE TIOJIOOHBIX CIaraeMbIX

34 CBoiicTBa CTETIEHH C HATYPAIbHBIM -
MoKazaTesiemM

35 CBoiicTBa CTETICHH C HATYPAIbHBIM -
MoKazaTesiemM

16 CBoiicTBa CTENEHH C HATYPAJIbHBIM 02
rokazaresiem

37 MHorowieHsl 04




38 MHorowieHsl 06

19 CrnoxxeHue, BBIYNTAaHUE, YMHOKEHHE 09
MHOT'OUYJIEHOB

40 CrnoxxeHue, BBIYNTAaHUE, YMHOKEHHE 1
MHOT'OUYJIEHOB

A1 CnoxxeHue, BBIUUTAHUE, YMHOKEHHE 13
MHOT'OUYJIEHOB

4 CnoxxeHue, BBIUUTAHUE, YMHOKEHHE 16
MHOT'OYJICHOB

43 @opMyIIbl COKPAIIEHHOTO YMHOXKEHUS 18

44 @opMyIIbl COKPAIIEHHOTO YMHOXKEHUS 20

45 DopMyJIbl COKPAILIEHHOTO YMHOKEHUS 23

46 DopMyJIbl COKPAILIEHHOTO YMHOKEHUS 25

47 DopMyJIbl COKPAILIEHHOTO YMHOKEHUS 27

43 PasnoxeHnne MHOro41€eHOB Ha 10
MHOXUTENIH

49 PasnoxeHnne MHOro41eHOB Ha 13
MHOUTENH

50 PaznoxeHrne MHOrowieHOB Ha 1s
MHOUTENH

51 PaznoxeHne MHOrowieHOB Ha 17

MHOXHUTCIN




KonTtponbnas padoTa mo teme

52 " " 20
Anrebpanueckue BbIpaXeHUs

VYpaBHeHue, nmpaBuiia

53 npeoOpa3oBaHus ypaBHCHHUSI, 22
PaBHOCHIIBHOCTb YPaBHECHUN
JIuneliHOE ypaBHEHHE C OJHOU

54 IIEPEMEHHOM, pelIEHUE JTMHEHHBIX 24
YpaBHEHUN
JIuneliHOE ypaBHEHHE C OJHOU

55 IIEPEMEHHOM, pelIEHUE JTMHEHHBIX 27
YpaBHEHUN
JIuneliHOE ypaBHEHHE C OJHOU

56 IIEPEMEHHOM, PEIlIeHNE JTMHEWHBIX 29
YpaBHEHUN
Pemrenue 3agad ¢ moOMOIIBIO

57 . 31
YPaBHEHHI

53 Pemrenne ﬁaz{aq C IIOMOIIBIO 03
YPaBHEHHN

59 Pewmenne ianaq C IIOMOILIBIO 05
ypaBHEHUI

60 Pewmenne ianaq C IIOMOILIBIO 07
ypaBHEHUI

61 JIuneliHOE ypaBHEHHE C IBYMs 10
MEPEMEHHBIMH U €T0 rpaduk

2 JIuHeitHOE ypaBHEHUE C IBYMS 1
HEPEMEHHBIMU U €r0 rpaduk

63 CucreMa IByX JUHEUHBIX YPaBHEHUI 14

C IBYM: IIEPCMEHHBIMU




CucreMa IByX JUHEUHBIX YPaBHEHHI

64 17
C IByMsI IE€PEMEHHBIMU

65 CucreMa IByX JUHEUHBIX YPaBHEHUI 15
C IByMsI IE€PEMEHHBIMU

66 Cucrema 1ByX JIMHEHHBIX YpaBHEHUM ’1
C IByMs IEPEMEHHBIMU

67 Pemenue cucrem ypaBHEHUI 24

68 Pemenue cucrem ypaBHEHUI 26

69 Pemenue cucrem ypaBHeHHI 28

70 Pemenne cucrem ypaBHEeHUI 03

71 Pemenue cucrem ypaBHEHUI 05

7 KonrponbHas padora no Teme 07
"JIuneiiHble ypaBHEHUS"

73 Koopaunara Touku Ha npsMoi 10

74 YucoBble IPOMEKYTKH 12

75 Yucosble IPOMEKYTKH 14

76 PaccrosiHre Mex 1ty 1ByMs TOUKaMHU 17
KOOPJMHATHOU IIPSIMOM

77 PaccrosiHre Mex 1ty 1ByMs TOUKaMHU 19
KOOPAMHATHOM MPSIMOi

73 [TpsimoyronbHas cucteMa KoOpIuHaT ’1

Ha IIJIOCKOCTHU




[IpsimoyronbHas cucreMa KOOpAUHAT

79 24
Ha TUIOCKOCTH

20 [Tpumeps! rpaduKoB, 3aJaHHBIX 02
dhopmynamu

81 [Tpumeps! rpaduKoB, 3aJaHHBIX 04
bopmynamu

%) [Tpumeps! rpaduKoB, 3aJaHHBIX 07
dbopmynamu

23 [Tpumeps! rpaduKoB, 3aJaHHBIX 09
dhopmynamu

%4 Urenue rpaduKoB peanbHbIX 1
3aBUCUMOCTEN
UreHune rpaukoB peasbHbIX

25 paguKos p 14
3aBHUCHUMOCTEMH

86 [Tonsatue GpyHKINH 16

87 I'padux GpyHkunm 18

88 CaoiicTBa GyHKUINI 21

89 CpoiicTBa QyHKIHIA 23

90 Jlunetinas QyHKIUSA 25

91 Jlunetinas QyHKIUSA 28
[TocTpoenue rpaduka TuHEHHOMN

92 30

byHKIMHA




93

[TocTpoenue rpaduka TuHEHHON
byHKIMHA

05

94

KonTtponbnas paboTa mo teme
"Koopaunats! 1 rpaduxy.
Oynkun'"/Beepoccuiickas
poBepoyHas pabora

07

95

IToBTOpEHNE OCHOBHBIX MOHATUH U
METOH0B, 0000IIIEHIE
3HaHUi/Bcepoccuiickas mpoBepoyHast
pabora

12

96

I'paduk pynkmmu y =[x|

14

97

I'paduk pynkmmu y =[x|

16

98

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kjiacca, 00001meHne
3HaAHUH

19

99

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJOB Kypca 7 Kjacca, 00001meHne
3HAaHUH

21

100

HToroBast KOHTpOJIbHAsA paboTa

23

101

[ToBTOpEHNE OCHOBHBIX IMOHATUH U
METOOB Kypca 7 Kiacca, 06001ieHme
3HaHUU

26

102

[ToBTOpEHNE OCHOBHBIX MOHATUH U
METOOB Kypca 7 Kiacca, 06001ieHue
3HaAHUU

26

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




8 KUIACC

KoanuecTBO 4acoB

Pl b
J]j;-)n Tema ypoka Beero Konrtpoubnsie | IIpakTnueckue | M3
padoThI padoThI s
1 KBanpaTHblil KOpEHb U3 YUCIIa 1 02
2 [TonsiTne 06 UppaIMOHAILHOM YHUCIIE 1 04
3 JlecsiTuuHblie MPUOTMKEHUS ! 06
UppaLMOHAIbHBIX YHCET
4 JlecsiTuuHbIe TPUOTMKCHUS 1 05
HPPALMOHATIBHBIX YHCET
JleicTBUTENbHBIE YUCTIA 1 11
CpaBHEHHE NEHUCTBUTEIBHBIX YUCEIT 1 13
CpaBHEHHE NEHCTBUTEIBHBIX YUCEI 1 16
2 Apudmernueckuil KBaJpaTHBIN 1 18
KOpEHb
9 VYpaBHeHHe BUJa X* = a 1 20
10 CpoiicTBa apupMeTHICCKUX ! 53
KBaJPAaTHBIX KOPHEU
1 CpoiicTBa apupmMeTHICCKUX ! 55
KBaJIpaTHBIX KOpHEH
[TpeobOpazoBaHre YUCTOBBIX
12 BBIPAYKECHHI, COJIEPIKAILIUX 1 27
KBaJIpaTHbIE KOPHU




13

[TpeobOpazoBaHre YUCTOBBIX
BBIPAYKECHHI, COJIEPIKAILIUX
KBaJIpaTHbIE KOPHU

30

14

[TpeobOpazoBaHre YUCTOBBIX
BBIPAYKECHHI, COJIEPIKAILINUX
KBaJIpaTHbIE KOPHU

02

15

[Tpeobpa3oBaHre YHCITOBBIX
BBIPAYKECHHI, COIEPIKALLUX
KBaJpaTHbIE KOPHU

04

16

Crerens ¢ OCJIbIM ITOKA3aTCIIEM

07

17

CrannapTHas 3anUcCh YMCa.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
Mupa (0T AIEMEHTAPHBIX YACTHIL JI0
KOCMHYECKHX 0OBEKTOB),
JUTUTEIILHOCTH TIPOIIECCOB B
OKPY’KaIOIIIeM MHUPE

09

18

CBoiicTBa CTENEHH C LIEIBIM
oKas3arejieM

11

19

CBoiicTBa CTENEHU C LIETBIM
oKaszarejieM

14

20

CBolicTBa CTENEHU C I[EIBIM
oKa3arejieM

16

21

CBolicTBa CTENEHU C I[EIBIM
IoKa3aTrejieM

18

22

CBolicTBa CTENEHU C IIEIBIM
oKa3arejieM

21

23

KBanpaTHslii TpéxunieH

23




24 KBanpatublii TpéxuiieH 25

25 PasnoxeHue kBagpaTHOro TpéxusaeHa 06
Ha MHOXUTENN

26 PasnoxeHue kBaapaTHOro TpéxusaeHa 08
HA MHOXUTEIN

OHTpOJIbHAs paboTa o TeMam

K 0

27 "KBanpaTtHsle kopHU. CTEneHHU. 11
KBanpaThblii TpexusneH"

28 Anrebpanueckas 1poob 13
JlonycTuMble 3HaUEHUS

29 [IEPEMEHHBIX, BXOJAIINX B 15
anreOpandeckre BhIpaKEHUS
JlonycTuMble 3HaYeHUS

30 MEPEMEHHBIX, BXOISIINX B 18
anredpanvecKue BbIpakeHUs

31 OcHOBHOE CBOMCTBO 20
anredpandecKkoit 1poou

32 Coxkparmienue apooeit 22

33 Coxkparmienue apooeit 25

34 Coxpamenue apobeit 27

35 CrnoxeHnue, BBIYMTaHNE, YMHOKEHHE 26
U JIeTieHue anreOpandeckux apooeit

36 CrnoxeHnue, BBIYMTaHUE, YMHOKEHHE 02

U JICJICHHE alreOpandeckux Apooeit




CrnoxeHue, BRIUUTAHNUE, YMHOKCHHE

37 . 04
U JICJICHHE alreOpandecKkux Apooeit

18 CrnoxeHnue, BBIYMTaHNE, YMHOKEHHE 06
U JICJICHHE alreOpandecKux Apooeit

39 [IpeoOpa3oBanue BEIpAXKEHUH, 0
coJiep Kalx anredpandeckue Ipoou

40 [IpeoOpa3oBaHue BEIpAXKEHUH, 1
coJiep Kalx anredpandeckue Ipoou

A1 [IpeoOpaszoBaHue BhIpaKEHUH, 13
coJepKanux aaredpandeckue 1poodu

4 KonTtponbHas paboTa mo teme 16
"Anrebpanueckas 1poop"

43 KBanpatHoe ypaBHeHHE 18

44 HenonHoe kBaipaTHOE ypaBHEHUE 20

45 Henonnoe kBagpaTHoe ypaBHEHUE 23

46 dopmyiia KOpHEH KBaIpaTHOTO 55
ypaBHEHUS
dopMyna KOpHEW KBaIpaTHOTO

47 pMYy. P Ap 27
ypaBHEHHUS

43 dopmyiia KOpHEN KBaIpaTHOTO 10
ypaBHEHHUS

49 Teopema Buera 13

50 Teopema Buera 15




51

Pemenue ypaBHeHM, CBOASIIUXCA K
KBaJPaTHBHIM

17

52

Pemenue ypaBHeHM, CBOASIIUXCA K
KBaJPaTHBHIM

20

53

[Tpocreiime ApoOHO-pallMOHATBHEIE
ypaBHEHHS

22

54

[Tpocreiime ApoOHO-paLlMOHATBHEIE
ypaBHEHHS

24

55

Perrenye TEKCTOBBIX 3a7a4 C
MTOMOIIBIO KBa/IPATHBIX YPaBHEHUHN

27

56

Perrenyie TEKCTOBBIX 3a7a4 C
MTOMOIIBIO KBaIPATHBIX YPaBHEHUHN

29

57

KonrponbHas pabora no teme
"KBanparusie ypaBHeHUs"

31

58

JIuneliHOE ypaBHEHUE C IBYMs
NEpPEMEHHBIMH, €T0 rpaduk,
IIPUMEpHI pELICHUs] YPaBHEHUN B
LIEJIBIX YUCIIAX

03

59

JIuneliHOE ypaBHEHHE C IBYyMs
NEpPEMEHHBIMH, €T0 rpaduk,
IIPUMEpHI pELICHUs] YPaBHEHUN B
LEJBIX YUCIIAX

05

60

JIuneliHOE ypaBHEHHE C IBYyMs
NEpPEMEHHBIMH, €T0 rpaduk,
IIPUMEpHI pELICHUs] YPaBHEHUN B
LEJIBIX YUCIIAX

07

61

Pemenue cucrem AByX JIMHEHHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMHU

10




62

Pemenue cucrem AByX JIMHEHHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMHU

12

63

Pemenue cucrem AByX JIMHEHHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMHU

14

64

IIpuMepsl pemieHus: cucTeM
HEJIMHEUHBIX YPaBHEHUN C ABYyMS
[IEPEMEHHBIMU

17

65

IIpuMeps! pemieHus: cucTeM
HEJIMHEUHBIX YPAaBHEHUN C ABYMS
[IEPEMEHHBIMU

19

66

['paduueckas naTEpIIpETAIIHS
YPaBHEHUS C IBYMs IEPEMEHHBIMU U
CUCTEM JIMHEHHBIX YPaBHEHUH C
IBYMsI IEPEMEHHBIMU

21

67

['paduueckas naTEpIIpETAIIHSL
YpaBHEHHUS C ABYMsI IEPEMEHHBIMU U
CHUCTEM JIMHEHHBIX YPaBHEHHM C
IBYMsI IEPEMEHHBIMU

24

68

Perrenre TEKCTOBBIX 3a7a4 C
MOMONIBIO CUCTEM YPaBHEHUI

26

69

Perrenyie TEKCTOBBIX 3a7a4 C
MMOMONIBIO CUCTEM YPaBHEHUI

28

70

Pertenre TeKCTOBBIX 3a4a4 C
IIOMOILBIO CUCTEM YPAaBHEHUIN

03

71

qI/ICJIOBI:IG HepaBeHCTBa n ux
CBOMCTBA

05

72

UwucioBbie HEPABEHCTBA U UX
CBOICTBa

07




73 HepaBeHcTBO ¢ 0/1HOM NTepeMEeHHOI 10

74 JIuHeliHbIE HEPABEHCTBA C OJTHOU 17
MEPEMEHHON U UX pelIeHne

75 JIuHeliHbIE HEPABEHCTBA C OJHOU 14
IIEPEMEHHON U UX pELICHHE

76 JInHeliHbIE HEPABEHCTBA C OJTHOU 17
IIEPEMEHHON U UX pELICHHE

77 CucTeMbl TUHEHHBIX HEPABEHCTB C 19
OJTHOM MEepeMEeHHON U UX peLIeCHHE

73 CucTeMbl TUHEWHBIX HEPABEHCTB C ’1
OJTHOM MEepeMEeHHON U UX pelIeHHe

79 Cucrembl TMHEWHBIX HEPABEHCTB C Y
OJIHOM NEPEMEHHOM U UX PELICHHE
N300paxeHue perieHns JMHEMHOT o

80 HEPABEHCTBA U UX CUCTEM Ha 02
YUCIIOBOM MPSAMOU
N300paxeHue perieHns JMHEMHOT o

81 HEPABEHCTBA U UX CUCTEM Ha 04
YUCIIOBOM MIPSAMOU
KoHnTtposbHas paboTa mo TeMam

82 "HepasenctBa. CucteMbl 07
ypaBHeHUI"

83 [TonsiTne hyHKITIM 09

84 Ob6nacTh ornpenenaeHus: © MHOXKECTBO 1
3HAYCHUHN (PYHKITUN

85 CriocoObl 3a1anust PyHKITUH 14




86 I'paduk dyHkIN 16

g7 CaoiicTBa GyHKINH, UX 18
oTOOpakeHHne Ha rpaduke

28 YreHue 1 NOCTPOCHUE TPAPHUKOB ’1
byHKIUH

29 [Tpumeps! rpadukoB GyHKUIUH, 53
OTpaXKaIOIIUX peabHbIE MPOLIECCHI
@OyHKINH, OTMCHIBAIOIIUE MPSIMYIO U

90 0o0paTHYIO TPOTOPIIMOHAIBHBIC 25
3aBUCUMOCTH, UX TpauKu

91 I'unep6ona 28

92 l'unep6omna 30

93 I'padux Gynkuum y = x> 05

94 I'paduk dyHkMEM y = X? 07
OyHKIMU y =X, y = x>,y = VX, y = |

95 X|; Tpaduueckoe pemeHne 12
YPaBHEHUH U CUCTEM ypaBHEHHI
Hrorosast KOHTpOJIbHAS

96 pabota/Bceepoccuiickas mpoBepovHas 14
pabora
[ToBTOpEHNE OCHOBHBIX MOHATUN U

97 METO/IOB KypCOB 7 U 8 KIIacCOB, 16
o0o01menue 3Hanui/ Beepoccuiickas
poBepoyHas padora

98 IToBTOpEHNE OCHOBHBIX IMOHATHI U 19

METOJIOB KypcoB 7 U 8 KIIacCOB,




0000111eHNE 3HAHUN

99

[ToBTOpEHNE OCHOBHBIX OHATUN U
METOJIOB KypCOB 7 U 8 KJIaCCOB,
0000111eHNEe 3HAHUN

21

100

[ToBTOpEHNE OCHOBHBIX OHATUN U
METO/IOB KYpCOB 7 U 8 KIIacCOB,
00001IeHIEe 3HAHUI

23

101

[ToBTOpEHNE OCHOBHBIX OHATHUN U
METO/IOB KypCOB 7 U 8 KIIacCOB,
00001IeHIEe 3HAHUIA

26

102

[ToBTOpEHNE OCHOBHBIX MOHSATUN U
METOJIOB KypcoB 7 U 8 KJ1acCOB,
00001IeHIe 3HAHUIA

26

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




9 KUIIACC

Ne
n/n

Tema ypoka

KoandyecTBO 4acoB

KonTpoJbHble

Bcero
padoThI

IIpakTHyeckue
padoThI

PauumoHnansHbIC yncna,
HMppalrOHAJIbHBIEC YUCIIa, KOHEUYHBIE U
OEeCKOHEYHBIE ACCITUYHBIC TPOOH

MHOKECTBO J€HCTBUTEIBHEIX YHCE]L,
JIeiCTBUTEIbHEIC YHCiIa KaK
OEeCKOHEYHBIC ACCITUYHBIC TPOOH

B3anMHO 0THO3HAYHOE COOTBETCTBUE
MEXy MHOKECTBOM JEHCTBUTEIBHBIX
YHUCEJ U MHOXKECTBOM TOYEK
KOOPJMHATHOU IIPSIMOMN

CpaBHEHHE IEMCTBUTEIIBHBIX YHCEIT,
apupMeTHIECKUe JEHCTBUS C
IEHCTBATEILHBIMU YACIAMHU

[Tpubmmk€HHOE 3HaUeHNE BETUYHHBI,
TOYHOCTb MPUOIINKEHUS

OxkpyriieHue yucen

OxkpyriieHue yucen

[Ipukuaka u OlIeHKa Pe3yJIbTaTOB
BBEIYMCIICHUN

[Ipukuaka 1 OlIeHKa Pe3yJIbTaTOB
BBEIYMCIICHUN

10

JluneitHoe ypaBHeHue. Pemenue




YpPaBHEHUH, CBOJAIIMXCS K TUHEUHBIM

JInnelinoe ypaBHenue. Pemenue

1 YPaBHEHUH, CBOJAIIMXCS K TUHEUHBIM
KBanpaTtHoe ypaBHeHue. Pemenue

12 YpPaBHEHHH, CBOIALIUXCA K
KBaJIpaTHbIM
KBanpaTtHoe ypaBHeHue. Pemenue

13 YpPaBHEHHH, CBOIALIUXCA K
KBaJIpaTHbIM

14 bukBanpaTHble ypaBHEHUS

15 bukBanpaTHble ypaBHEHUS
IIpumepsl penieHus ypaBHEHUN

16 TPEThEN U YETBEPTOU CTENEHEN
Pa3I0KEHUEM Ha MHOKUTEH
IIpumepsl penieHus ypaBHEHUN

17 TPEThEN U YETBEPTOU CTENIEHEN
Pa3I0KEHUEM Ha MHOKUTEH

13 Pemenue 1poOHO-paniiOHAIBHBIX
ypaBHEHUH

19 Pemenue 1poOHO-paniiOHATIBHBIX
ypaBHEHUH

20 Penrenue TeKCTOBBIX 3amad
anreOpandecKuM METOI0M

71 Pertenue TekCcTOBBIX 3a1a4
anreOpandeckuM METOA0M

22 Pertenue TekCcTOBBIX 3a1a4




anreOpanvecKuM METOI0M

KonrponbHas pabora no Teme

23 "YpaBHeHHUs C OTHOW MepeMeHHON"

24 VYpaBHeHUE ¢ AByMSI IEPEMEHHBIMU U
ero rpaduk

)5 VYpaBHeHUE ¢ AByMSI IEPEMEHHBIMU U
ero rpaduk

2% CucreMa IByX JUHEUHBIX YPaBHEHHI
C ABYMs IEPEMEHHBIMU U €€ perIeHue

7 CucreMa IByX JUHEUHBIX YpPaBHEHHI
C ABYMs IEPEMEHHBIMU U €€ pelIeHue

73 Cucrema 1ByX JIMHEHHBIX YpaBHEHUM
C ABYMs IEPEMEHHBIMU U €€ pereHne

29 Cucrema 1ByX JIMHEHHBIX YpaBHEHUM
C ABYMs IEPEMEHHBIMU U €€ perieHue
Pemrenue cucreM nByX ypaBHEHUH,

30 OJIHO U3 KOTOPBIX JUHENHOE, a Ipyroe
— BTOPOU CTENECHU
Pemienue cucrem AByX ypaBHEHUH,

31 OJIHO U3 KOTOPBIX JIMHEIHOE, a APYyroe
— BTOPOU CTENEHU
Pemenue cucrem AByX ypaBHEHUH,

32 OJIHO U3 KOTOPBIX JIMHEIHOE, a APYyroe
— BTOPOU CTENEHU
Pemienue cucrem AByX ypaBHEHUH,

33 OJIHO U3 KOTOPBIX JIMHEIHOE, a APYyroe

— BTOPOU CTENIEHU




I'paduaeckas naTEpIIpeTAIIHSL

34 CHUCTEMBbI YPAaBHEHUH C IBYMsI
MIePEeMEHHBIMU

35 Penrenue TeKCTOBBIX 3amad
anreOpandecKuM crocooom

36 Pertenue TekCcTOBBIX 3a1a4
anreOpandecKuM crocooom

37 KonrponbHas padora no Teme
"CucreMbl ypaBHEHUH"

18 YucnoBble HEPABEHCTBA U UX
CBOMCTBA

19 YucnoBble HEPABEHCTBA U UX
CBOMCTBA

40 JIuHeiiHble HEPABEHCTBA C OJHOM
MEPEMEHHOM U UX PEIICHUE

A1 JInneliHbIe HEPABEHCTBA C OJTHON
[IEPEMEHHOMN U UX PEIICHUE

4 JInneliHbIe HEPABEHCTBA C OJTHON

NIEPEMEHHOMN U UX PEIICHUE

CucTeMbl TMHEWHBIX HEPABEHCTB C
OJIHOM MEPEMEHHOW U UX PEUICHUE

CucTeMbl TMHEWHBIX HEPABEHCTB C
OJIHOM MEPEMEHHOW U UX PEUIECHUE

Cucrembl TMHEWHBIX HEPABEHCTB C
OJIHOM MEPEMEHHOW U UX PEUICHUE

KBanpaTHble HEpaBEHCTBA U UX
pelieHue




KBanpaTHble HepaBeHCTBA U HX

47
pelieHue

43 KBanpaTHble HepaBeHCTBA U HX
pelieHue

49 KBanpaTHble HEpaBeHCTBA U HX
peleHue

50 KBanpaTHble HEpaBeHCTBA U HX
pelieHue
I'paduaeckas naTEpIIpETAIIHSL

51 HEPABEHCTB M CUCTEM HEPABEHCTB C
IBYMsI IEPEMEHHBIMU
I'paduaeckas naTEpIIpETAIIHS

52 HEPABEHCTB M CUCTEM HEPABEHCTB C
IBYMsI IEPEMEHHBIMU

53 KonTtponbnas padota mo teme
"HepaBencTna"

54 KBangparuunas ¢pyHkuus, e€ rpagux u
CBOKCTBA

55 KBangparuunas ¢pyHkuus, e€ rpaguk u
CBOKCTBA

56 KBagparnunas pyskius, e€ rpaduk u
CBOMCTBA

57 [TapaGoina, KOOPAUHATHI BEPIIHHbI
napaboJIbl, OCh CHMMETPHUH TTapadoIIbl

58 [TapaGosna, KOOPAUHATHI BEPIIHHbI
nmapaboJIbl, OCh CHMMETPHUH TTapadoIIbI

59 [Tapabona, KOOpIUHATHI BEPIINHBI




nmapaboJIbl, OCh CHMMETPHUH TTapadoIIbl

[Tapabo:a, KOOpIUHATHI BEPIINHBI

60
napaboJIbl, OCh CHMMETPHUH TTapadoIIbl

61 [Tapabosa, KOOPAUHATHI BEPIITHHBI
napaboIIbl, OCh CHMMETPHH MapadoJIbl

2 [Tapabosa, KOOPAUHATHI BEPIITHHBI
napaboIIbl, 0Ch CHMMETPHH MapadoJIbl

63 I'paduku pynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|

64 I'paduku dynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|

65 I'paduxu Gynkmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|

66 I'paduxu Gynkmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|

67 I'paduxu Gynkmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|

68 I'paduku pynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|

69 KonTtponbnas padora mo teme
"®yHkuun"
[TonsTHE YNCIOBOM

70 MOCJIEeI0BATEIbHOCTH
3amaHue nociae10BaTeIbHOCTH

71 PEeKyppeHTHOH popmyIioif u
dbopMyI0ii n-ro uneHa

72 Apudmernueckas 1 reoMeTpuIecKas




POTPEeCcCUu

73

Apudmernueckas u reoMeTpudecKast
porpeccuu

74

@opMyIIbl N-TO YICHA
apu(pMETHYECKON 1 TEOMETPUIECKOM
IIPOrPECCUM, CyMMBI IIEPBBIX N
YJICHOB

75

@opMyIIbl N-TO YICHA
apu(pMETHYECKON 1 TEOMETPUIECKOI
IIPOrPECCUM, CyMMBI IIEPBBIX N
YJICHOB

76

@opMyIIbl N-TO YICHA
apu(pMETHYECKON 1 TEOMETPUIECKOM
IIPOrPECCUM, CyMMBI IIEPBBIX N
YJICHOB

77

®opmyJibl N-TO YiIeHa
apu(PpMETUIECKON U TEOMETPUICCKON
MIPOrpeccuii, CyMMBI MIEPBBIX N
YJICHOB

78

®opmyJibl N-TO YiIeHa
apu(pMETHIECKON U TEOMETPUICCKON
MIPOrpeccuii, CyMMBI MIEPBBIX N
YJIEHOB

79

N3o0pakeHue 4ieHOB
apu(pMETUIECKON U TEOMETPUICCKON
MPOTrpeccuil TOUKaMH Ha
KOOPAMHATHOW IJTIOCKOCTH

80

N3o6pakeHune 4ieHOB




apu(pMETHIECKON U TEOMETPUICCKON
MPOTrpeccuil TOUKaMH Ha
KOOPAMHATHOW IJTIOCKOCTH

81

JInHEeWHBII U SKCIOHESHIINATIbHEBIN
poct

82

CioXHbIE TPOIIEHTHI

83

CioXHbIE TPOIIEHTHI

84

KonTtponbhas padora mo teme
"JuCII0BRIE TTOCIIEN0OBATEILHOCTH"

85

[ToBTOpeHue, 06001IeHNE 1
cUCTEeMAaTH3aIns 3HaHUH. 3aInCh,
CpaBHEHME, ICHUCTBUS C
JIIEHCTBUTEIBHLIMA YHCIIAMH,
YUCJIOBAs MpsiMast

86

[ToBTOpeHue, 06001IeHNE 1
cucremarusauus 3HaHui. [IpoueHTsl,
OTHOUIEHUS, TPOTIOPIIUU

87

[ToBTOpeHue, 06001mEeHNE 1
cUCTEMAaTH3alHd 3HAHUU.
Oxpyrienue, NpUOIMKEHUE, OIIEHKA

88

[ToBTOpeHue, 06001IeHNE 1
cUcTeMaTHu3aIus 3HaHuH. Pemenue
TEKCTOBBIX 3371a4 apUPMETHICCKUM
CII0CO00M

89

[ToBTOpeHme, 0600IIEHNE 1
cucTeMaTu3anus 3HaHuil. Pemenune




TEKCTOBBIX 3371a4 apU(PMETHICCKHM
cocoooM

90

[ToBTOpeHME, 0600IIEHNE 1
cHcTeMaru3anus 3HaHui. Pemenne
TEKCTOBBIX 3aJ]1a4 apu(PMETHICCKUM
crmocodom

91

[ToBTOpeHue, 06001mEeHNE 1
cUCTEeMAaTu3alus 3HaHUM.
[TpeoOpaszoBanue anredpanvaecKux
BBIpa)XEHUH, JOMYCTUMBIC 3HAUCHHUSI

92

[ToBTOpeHue, 06001eHNE 1
cUCcTeMaTu3alus 3HaHUM.
[TpeobpaszoBanue anredpanvaecKux
BBIPA)KCHUH, JOMYCTUMbBIC 3HAUCHHSI

93

[ToBTOpeHue, 06001mEeHNEe 1
cUCTEMAaTH3allus 3HaHUM.
[TpeobpaszoBanue anredpanvaecKux
BBIpA)KCHUH, OMYCTUMbBIC 3HAUCHHSI

94

[ToBTOpeHue, 06001IeHNE 1
cUCTeMaTH3allys 3HaHUM.
[TpeoOpaszoBanue anredpanvaecKux
BBIPA)KCHUH, OMYCTUMbBIC 3HAUCHHSI

95

[ToBTOpeHME, 0600IIEHNE 1
cuctemaTtusanus 3HaHu. OyHKIHUM:
MMOCTPOEHUE, CBOMCTBA N3YUYCHHBIX
byHKIUH

96

[ToBTOpeHme, 0600IIEHNE 1
cuctemaTusanus 3HaHu. OyHKIHUM:




MOCTPOCHHE, CBOMCTBA N3YYCHHBIX
byHKIMIA

97

[ToBTOpeHME, 0600IIEHNE 1
cuctemaTusanus 3HaHu. OyHKIHUM:
MMOCTPOEHNE, CBOMCTBA N3YUYCHHBIX

byHKIMIA

98

[ToBTOpeHue, 06001mEeHNE 1
cucremarusauus 3HaHu. OyHKIUH:
IIOCTPOEHUE, CBOMCTBA U3YUYECHHBIX

byHKIMIA

99

[ToBTOpeHue, 06001eHNE 1
cUCTeMaTu3alus 3HaHUM.
I'padmyeckoe penieHne ypaBHEHUHN U
HX CUCTEM

100

[ToBTOpeHue, 06001mEeHNEe 1
cUcTeMaTu3alus 3HaHUM.
I'padmyeckoe penieHne ypaBHEHUHN U
HX CUCTEM

101

HToroBas KOHTpOJbHAsA paboTa

102

O06001IeHrEe 1 cUCTEMAaTU3aIIUI
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

MaremaTuka. Auareopa : 7 kiaacc : 0a30Bblii ypoBenb: yuyeOHuk/ FO.H.
Makapsbiues, H.I'. Munawok, K.U. Hemkos, C.b.CyBopoBa; nox pea. C.A.

TenasikoBckoro. — 15 —e u3za. Mocksa; IlpocBemenue 2023

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA
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KoHTpoJsbHbIe padoThl IO TEMAM
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