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HHOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIETro
oOpa3oBaHMs: OHa 00eCreYnBaeT U3yUYEHUE IPYTUX IUCHUIUIMH, KaK €CTeCTBEHHO-
HAy4yHOTO, TaK W TYMaHUTapHOTO IIMKJIOB, €€ OCBOGHHE HEOOXOAMMO IS
NPOJOKEHUST 00pa30BaHUS M B TIOBCETHEBHOM XKM3HU. PazBuTre y o0ydaromuxcs
Hay4YHBIX TIPEJCTABICHUNA O TIPOMCXOXKICHHU U CYIIHOCTH alreOpandecKux
abcTpakiui, crocode OTpakeHHs] MaTEMaTHUECKON HAayKOU SIBICHUI U MPOIIECCOB
B TIpuUpojie U OOLIECTBE, POJIM MAaTEeMaTHUYECKOTO MOJCIMPOBAHHS B HAyYHOM
MIO3HAHHUH M B TIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOT'O MHPOBO33PCHHSI
U KaueCTB MBIIUICHUSI, HEOOXOUMBIX JIJISl aJanTalli B COBPEMEHHOM HU(PPOBOM
oOmectBe. M3yueHue anreOpel oOecneynBaeT pa3BUTHE YMEHHsI HaOJIOIATh,
CpaBHHMBaTh, HAXOIUTh 3aKOHOMEPHOCTH, TpPEOyeT KPUTUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOM JCHCTBHSI M BBIBOJIBI,
dopmynupoBath yTBepkaeHUA. OCBOEHHE Kypca anreOpbl o0ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS] OOYyYalolUXCs: OHU HCHOJB3YIOT JEAyKTUBHBIE MU
WHAYKTUBHBIE PACCYXACHUS, 0000IICHNEe U KOHKPETHU3AIHI0, abCTparupoBaHue M
aHajmoruto. OOydeHue  anrebpe  MpeNnojaracT  3HAUYUTENIBHBIM  O0BEM
CaMOCTOSITENIbHOM ~ €ATEbHOCTH OO0YYarolMXCs, IO3TOMY CaMOCTOSITEIBHOE
pelIeHre 3a/1a4 SBISETCS peaan3anueil 1esTeNbHOCTHOrO MPUHIINIA O0yUEHHUS.

B ctpykType nmporpaMmmel yueOHOTro Kypca « Anredpay AJisi OCHOBHOIO O0ILIEro
o0Opa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE JTMHUU:
«Unucna W BBIYHCIEHUS», «ANreOpandecKkue BBIPOKEHUS», «YpaBHCHHS W
HepaBeHCTBay, «Dynkuum». Kaxmas u3 3TUX CcoaepKaTeNbHO-METOIUIECKIX
JMHUHA pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3YUCHUS Kypca, B3aUMOJICHCTBYsI C
IPYTMMH €ro JHUHUSMU. B Xoje u3ydeHuss yd4eOHOro Kypca oOydaromumcs
MPUXOIUTCS JIOTUYECKU PACCYX AaTh, MCIOIH30BaTh TEOPETHUKO-MHOXKECTBECHHBIN
s3bIK. B CBSI3M ¢ ATHM B mporpaMMmy ydeOHOTo Kypca «AnreOpa» BKIFOYECHBI
HEKOTOpBhIE OCHOBBI JIOTHKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pa3fenax
MaTeMaTH4eCKOro 0O0pa30oBaHUsI U CHOCOOCTBYIOIIME OBJIAJICHUIO O0yYarOITUMUCS
OCHOB  YHHBEPCAJIBHOTO  MaTeMaTW4yeckoro s3pika.  CoaepkaTeNnbHON |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOro Kypca «Auredpa» SBISETCS €ro
MHTETPUPOBAHHBINA XapaKTep.

Copepxxanne nuHUM «YWcaa ©W  BBIYMCICHUS» CIYXUT OCHOBOW iAo
TaJIbHEHIIIETO M3y4YeHUs MaTEeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYarolIuxcs
JIOTUYECKOTO MBINUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCSA aITOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO0 MPAKTHUECKUX HABBIKOB, HEOOXOIMMBIX JIJIsl IOBCEAHEBHOM
KU3HU. Pa3BuTHE MOHATHUS O YMCIIE HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUS
CBSI3aHO C PAlMOHAIBHBIMA M HMPPANMOHAIBHBIMH YHCIaMH, (OpMHUpOBaHUEM



MPEJCTABICHUH O IEHCTBUTEIHLHOM YKCIie. 3aBEPILICHHE OCBOECHUS YUCIOBOU TMHUU
OTHECEHO K CpeIHEMY 00I11eMy 00pa30BaHHUIO.

ConeprkaHue IByX alreOpanyecKux JUHUN — « Alredpandeckue BhIPasKEHUSD
U «YpaBHEHUS] U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO y 0OYYAIOIIUXCS
MaTEMaTUYECKOro armapara, HeoOXOJAMMOro i pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. Ha ypoBHE OCHOBHOTO
oOmero o0pazoBaHusi y4eOHBIH MaTepHasl TPYNIIUPYETCS BOKPYT pallMOHATBHBIX
BbIpOKEHUN. AjreOpa JIEMOHCTPUPYET 3HAYEHHWE MATEMaTUKHU Kak s3bIKa JUJIst
MOCTPOCHUS MAaTeMaTHUYECKUX MOJIEJei, ONMHUCAaHMWs TPOLECCOB U  SIBICHUMN
peanpHOTO MUpa. B 3amaun o0y4yeHus anreOpe BXOAAT TakKe NallbHEHIIIEe pa3BUTHE
ANTOPUTMHYECKOTO MBIIIJICHUS, HEOOXOIMMOTO, B YaCTHOCTH, IS OCBOCHHSI Kypca
nHPOpMaTUKU, W  OBJAQJCHUE HABBIKAMU  JICAYKTHUBHBIX  PACCYXKICHUM.
[IpeoOpazoBanrie CUMBOJBHBIX (POPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpaXKEHUS,
CIIOCOOHOCTEN K MaTeMaTHYECKOMY TBOPYECTBY.

Conepxanue GyHKIHOHATBHO-TpadUYECKOM JIMHUN HAIIEJICHO Ha MOJyYeHUE
0oOy4aronMMuUCs 3HaHUM O (PYHKIUAX KaK BaKHEHIEW MaTeMaTHU4eCKOW MOJENn
JUISl OIMCAHUS U UCCIIEIOBAHUS pa3HOOOPa3HBIX MPOIECCOB U SIBIICHUI B IPUPOJIE U
oOmectBe. M3ydeHne Marepuana CriocoOCTBYET Pa3BUTHIO Y 00YHAIOIIUXCS YMEHUS
UCIIOJIb30BaTh PAa3JIMYHBIC BBIPA3UTENbHBIE CPEJCTBA S3bIKA MATEMATUKU —
CJIOBECHbIE, CHMBOJIMYECKHUE, Tpaduyeckre, BHOCHUT BKjIaJ B (HOpMUpPOBaHUE
MPEJCTABICHUIN O POJIM MAaTEMATHUKHU B PA3BUTUU LIMBUJIU3AIUU U KYJIbTYPBHI.

CornmacHo ydeOHOMY IIaHy B /-9 Kiaccax u3ydaercss Y4eOHBIM Kypc

«Anredpa», KOTOpBIM BKIIIOYAET CJEAYIOLIME OCHOBHBIE Pa3leibl COJIEPKAHUSA:
«Yucna wu BbIYUCIHCHUS», «AnTeOpandeckue BBIPAKEHUS», «YPpaBHEHUS U
HEpaBEHCTBa», « DyHKIIUN.

Ha u3ydyenue yue6HOTO Kypca «Anredpay» orBoautcs 306 yacos: B 7 kiacce —
102 yaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hefieno), B 9 kinacce
— 102 yaca (3 yaca B HEJIEINIO).



COILEPKXAHUE OBYYEHUA
7 KIIACC

Yuciaa 1 BBIYUCTICHUA

Jpobu OOBIKHOBEHHBIE U JECATHUYHBIC, MEPEXOA OT OAHOW (POPMBI 3amHUCH
apobeit k gpyroit. IloHsSTHE panMOHAIBHOTO 4YHCIA, 3aluCh, CpPaBHCHHUE,
yOOPSJOUYUBAHUE  pAlMOHAIBHBIX 4YHcel. ApudMeTrhyeckue JeHUCTBUS C
palMOHAJBHBIMU YHCIIaMU. PellleHue 3a1ad u3 pealbHOM NPAKTUKUA HA YaCTH, HA
Ipoow.

CreneHp ¢ HaTypaJbHBIM I[IOKa3aTeleM: OmpeeieHue, mnpeoOpa3oBaHHe
BBIPKEHHUI Ha OCHOBE OMNPEEICHUS, 3aIUCh O0IbIIMNX uKcell. [IponeHTsl, 3anuch
IPOLEHTOB B BUJAE ApOOH U poOU B BHUJE MPOLEHTOB. TpHU OCHOBHBIE 3ajjaud Ha
IIPOLICHTBI, PELICHUE 3a7a4 U3 PEaIbHON IIPAKTUKH.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, PpA3JO0KEHHME Ha  MHOXKHUTEIH
HaTypaJbHbIX YHCEIL

PeanbHple  3aBHCHMMOCTH, B TOM 4YuCle TIpsMas W oOparHas
MIPONOPLIHUOHAIBHOCTH.

AuiredpanyecKue BbIPAKEHHUS

IlepemeHHBIE, UNCIIOBOE 3HAYEHUE BBIPAKEHHUS C IEPEMEHHOU. JlomycTuMBbIe
3Ha4YeHUs NepeMeHHbIX. [IpencraBienre 3aBUCUMOCTH MEKy BEJIMYMHAMU B BUJIE
dbopmynbl. Beraucnenus no popmynam. [IpeodbpazoBanne OyKBEHHBIX BBIPAKECHUIA,
TOKJECTBEHHO paBHbIE BBIPAKEHHUS, MpaBWiIa MpeoOpa3oBaHUs CYMM H
MPOU3BECHUH, IPABUIIA PACKPBITHS CKOOOK U MPUBEAEHUS MOJOOHBIX CIAaraeMbIX.

CBOICTBA CTENEHH C HATYPAJIbHBIM ITOKA3aTEIIEM.

OnHowieHsl 1 MHOTOWIEHBI. CTereHb MHOrowieHa. CiokeHue, BhIYUTAHUE,
YMHOXXE€HHE MHOTOWIEHOB. D@OpPMYyIIbl COKPAIEHHOTO YMHOKEHUS: KBaIpaT CyMMBI
U KBaapat pasHocTy. PopMyria pa3HOCTH KBagpaToB. Pa3iiokeHrne MHOTOWIEHOB Ha
MHOKHUTEIH.

YpaBHeHMs U HEPAaBEHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHHS, IpaBWiia NpPeoOpa3oBaHUsl YpaBHEHUS,
PaBHOCUJIBHOCTDb YPaBHEHUN.

JIuHeiHOe ypaBHEHHE C OJHOW IIEPEMEHHOW, YMCIO KOPHEW JIMHEMHOIO
YpaBHEHUS, pELICHNUE TUHEHHBIX ypaBHeHUI1. COCTaBIEHUE YPABHEHUM 110 YCIOBUIO
3a7a4yu. Pemenre TeKCTOBBIX 3a/1a4 € MOMOIIBIO YPABHEHHM.

JIuneiliHOe ypaBHEHHE C JBYMsI MepeMEHHBbIMU U ero rpaduk. Cucrema IByX
JIMHENHBIX YpPaBHEHHUM C JABYMsl IIEpEMEHHBIMU. PelieHue cucrteM ypaBHEHUU
croco0oM mocTaHOBKU. [IpuMepsl pelieHnst TEKCTOBBIX 3a71a4 ¢ TOMOILBIO CHCTEM
YPaBHEHUM.

DyHKIUU



Koopaunara Touku Ha npssmou. YuciioBsle NpoMeKyTKHU. PaccTossHue Mexay
IBYMsI TOYKAMU KOOPAMHATHOM IIPSMOM.

[IpsimoyronbHast cuctema koopauHat, ocu OX u Oy. AGciucca U opauHaTa
TOYKH Ha KOOPAMHATHOM 1uiockocTh. [Ipumeps! rpadukoB, 3a1aHHBIX HOpMyTIaMu.
Urenue rpadukoB peanbHbIX 3aBucuMocTed. [lonstue dynkuuu. 'padux pyHkuu.
CgoiictBa (ynkiuid. Jlunerinas ¢ynkuus, e€ rpaduk. I'paduk dyskiuu y = |x|.
I'paduueckoe penieHrne TMHEHHBIX YPaBHEHUM M CUCTEM JIMHEHWHBIX YPaBHEHUH.

8 KJIACC

Ywucsia v BBIYUCIEHUS

KBagpatueiii kopeHb u3 uyucia. [loHsTue 00 uppalMOHATBHOM YHCIIE.
JlecsiTuunble TPUOIMIKEHUS UPPALMOHATBHBIX yKcen. CBoiicTBa apudMeTHuecKux
KBaJIPATHBIX KOPHEW M UX MPUMEHEHUE K IPEOOPa30BAHUIO YUCIOBBIX BBIPAXKEHUIN
Y BBIYUCJICHUAM. [[eliCTBUTENbHBIC YUCIIA.

CreneHb C ENbIM MoKa3zaTenaeM u €€ cBorcTBa. CTaHaapTHAS 3alUCh YUCTIA.

AnreOpanyeckre BhIpaXeHUSAJIreOpandeckne BbIpaKeHu sl

KBampaTHblil TpEXWIeH, pa3ioKeHUE KBaAPATHOTO TPEXUJICHA HA MHOKUTEIIH.

Anrebpanueckas ApoOb. OCHOBHOE CBOWMCTBO aireOpandeckor apooOwu.
CnoxxeHue, BbIUMTAHUE, YMHOXXEHHUE, JICJICHUE aireOpandyeckux  JapoOeil.
ParmonanbsHbie BRIpaKEHUS U UX TpeoOpa3oBaHuUe.

VYpaBHeHUs U HEpaBEeHCTBAY paBHEHUS] U HEPABEHCTBA

KBanpaTHoe ypaBHeHue, popmysia KOpHEN KBaipaTHOTO ypaBHeHUs. TeopeMa
Buera. Pemenue ypaBHEHHI, CBOASIIMXCS K JIMHEWHBIM W KBAJPATHBIM.
[Ipocreiimure qpoOHO-paIMOHATBHBIC YPABHEHUSI.

['paduueckas uHTEpIpEeTAlMs YpaBHEHUI C BYMs MEPEMEHHBIMU M CHUCTEM
JIMHEMHBIX YPaBHEHUW C JByMs NEpeMEHHbIMU. [IpuMepbl pemieHus cucrem
HEJIMHEWHBIX YPABHEHUU C IBYMS IEPEMEHHBIMHU.

PeliieHrie TEKCTOBBIX 33/1a4 are0panyeckum CrocoOoM.

HucmoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO € OJTHOW MEPEMEHHOM.
PaBHOCUMIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOW.
CucTteMbl IMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

OyHKIMNDPYHKUMH

[Tonsitue pyukmuu. O61acTh ONpeaeIeHUs 1 MHOKECTBO 3HAUYCHUN (PYHKITHH.
CnocoObl 3a1anust QyHKIUH.

I'padpux dyskmun. Utenue coiicTB ¢yHKumuu mno e€ rpaduxy. [Ipumeps
rpadguKoB GYHKIHMA, OTPAKAIOIINUX PEATTHHBIE TPOIECCHI.



OyHKIMK, ONUCHIBAIONINE MPAMYID H OOpaTHYIO IPOMOPIIMOHAILHBIC
3aBHCHMOCTH, HX rpaduxu. OyHkImA y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pellicHre YpaBHEHHI U CHCTEM YPaBHCHUIA.

9 KJIACC

Yucaa 1 BbIYUCTICHUSA

PannonanpHbie ynciaa, UppaMOHANIbHBIE YKCIa, KOHEYHbIE U OECKOHEYHbIE
JecATUYHbIE ApoOr. MHOXECTBO JEHCTBUTEIBHBIX YHCEIl, ICUCTBUTEIbHBIC YHCIIa
Kak OECKOHEUHbIE HeCSITHYHble apoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXAY MHOXKECTBOM JEUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MIPSMOI.

CpaBHEHHE JECUCTBUTCIBHBIX YHCEN, apu(METHUECKHe JCUCTBUA C
JNEUCTBUTEIBHBIMHA YHCJIAMU.

Pa3mepsl OOBEKTOB OKpPYXAIOLIEr0 MHpA, UIUTEIBHOCTh IPOLECCOB B
OKPYXKaroUIEM MUpE.

[TpubamxEHHOE 3HaUCHUE BEJIMYMHBI, TOYHOCTH NMpUOIUxKeHus. OKpyrieHue
yucel. [Ipuknaka u oueHka pe3yiabTaToB BEIYHCICHUMH.

YpaBHeHUS U HEPABEHCTBA

JIuneiiHoe ypaBHEeHHME. PeleHne ypaBHEHWMH, CBOIAIIUXCA K JIMHEHWHBIM.

KBanparnoe ypaBHenue. Pemenrne ypaBHEHHM, CBOIAIIMXCSA K KBAJIPATHBIM.
buksanpatHoe ypaBHeHue. lIpuMepsl pelieHus ypaBHEHUN TPEThEU U YETBEPTOM
CTETIEHEN Pa3JI0)KEHUEM HAa MHOXKHUTEIH.

Pemenne npoOHO-palMOHANBHBIX ypaBHEHHM. PelieHue TEKCTOBBIX 3ajad
anredpandyeckuM METOJIOM.

VYpaBHeHuEe ¢ JIByMs MEPEeMEHHBIMU U ero rpaduk. PemieHue cucteM IByX
JIMHENHBIX YPAaBHEHUM C IByMs IEPEMEHHBIMU. Pellienue cucreM AByX ypaBHEHUN,
OJIHO M3 KOTOPBIX JIMHEWHOE, a JApyroe — BTOpoul cremeHu. ['paduueckas
WHTEPIPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 aareOpanvdeckuM CrocoOoMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JMHENHBIX HEPABEHCTB C OJHOW NHEepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM mniepeMeHHOM. KBanparHele HepaBeHCTBaA.
I'paduueckass uHTEpHpeTalMsi HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMM.

OyHKIMNDYHKUMH

KBagparuunas ¢ynkuwms, e€ rpadpuk u coiictBa. [lapaGomna, KoopauHaATHI
BEPIINHBI TapadoJibl, 0OCh CUMMETPHHU MapadoIbl.

Ipaduxu pynxrmit: y = kx, y = kx + b, y = kix, y =x3, y=Vx, y = |X| , n ux
CBOMCTBA.



YucaoBele  moOcCIeA0BaTEIbHOCTUYHMCIOBBIE  MOCJEI0BATEIBLHOCTH H
NMPorpeccuu

[loHsaTHEe 4YHCIOBOM MOCIEAOBATEIBHOCTH. 3aJaHHME IIOCIIEIOBATCILHOCTH
peKyppeHTHOH hopMyIoi u GopMysI0il N-To WiIeHa.

Apudmernueckas U reoMmerpuueckas mporpeccud. Dopmysbl N-ro yjaeHa
apu(METHIECKON U TEOMETPUIECKON MPOTPECCH, CYMMBI MIEPBBIX N WICHOB.

N300paxxeHre 4YI€HOB apU(METHUECKOW U TeOMETPUYECKON IMporpeccuit
TOYKaMH Ha KOOPJAWHATHOW IIJIOCKOCTHU. JIMHEHHBIM M 3KCIIOHEHUHUAIbHBIM POCT.
CnoxxHbIE MIPOIICHTHI.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUSA ITPOI'PAMMBI
YYEBHOTI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInYHOCTHBIE pe3yabTaTbl OCBOEHUS NPOrpamMmbl ydyeOHOTO Kypca
«Anre0Opay XapaKkTepu3yroTCs:

1) maTpuoTnyeckoe BOCIUTAHNE:

OPOSBJICHHEM HMHTEpeca K IMPOINIOMY M  HACTOSIIEMY POCCHUMCKON
MAaT€MaTUKH, LIEHHOCTHBIM  OTHOIIEHHEM K JIOCTHKEHUSM  POCCHUKCKHUX
MAaTeMaTUKOB M POCCHUHMCKOM MAaTEMATHYECKOM IIKOJbI, K HCIOJB30BAHUIO ITHX
JOCTHKEHUM B IPYIUX HayKax U MPUKIAAHBIX chepax;

2) rpaIaHCcKoe U IyXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

TOTOBHOCTBIO K BBINOJIHEHUIO 00s13aHHOCTEN I'pa)</IaHWHA U peaju3aluu €ro
1paB, IMpPEACTABICHHEM O MAaTEMaTUYECKUX OCHOBAX (PYHKIIMOHHPOBAHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHHI, MPOLEAYyp IpakJIaHCKOro OOIIecTBa (HAampumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K OOCYKIEHHUIO 3THYECKUX TIPOOJIEM, CBSI3aHHBIX
C MPaKTUYECKHMM IPUMEHEHUEM JOCTH)KCHHI HAyKH, OCO3HAHUEM Ba)XHOCTHU
MOPAJIbHO-3THYECKHUX ITPUHIUIIOB B ACSITEIBHOCTH YUYEHOTO;

3) Tpy10BOE BOCTIUTAHHE:

YCTAHOBKOM Ha aKTUBHOE YYacTHE B PpEIIEHUU NPAKTUYECKHUX 3a1ad
MaTEMaTUYECKOM HaIPaBICHHOCTH, OCO3HAHWEM Ba)KHOCTM MAaTEMaTHYECKOIO
o0pa3oBaHMsI Ha MPOTSKEHUU BCEU KM3HMU JJIs YCHEIIHOW Mpo¢ecCHOHAIbHOU
NEeSATEIbHOCTH W PAa3BUTUEM HEOOXOAMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
OCTPOEHUEM MHAMBUAYAIbHON TPACKTOPUHU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLMOHAJBHOMY M  AICTETHMYECKOMY BOCHIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, PEIIEHUH, pacCyXIEeHUH, YMEHHUIO BHUJIETb
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEHHOCTH HAYYHOT'0 MO3HAHMSI:

OpUEHTallMeld B JCATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX
IPEICTaBIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTUS YENIOBEKa, MPUPOIBI U
oOlecTBa, NOHMMAaHUEM MaTeMaTHYeCKON HayKu Kak cdepbl YeaoBeuecKOou
JEeSATENBHOCTH, 3TANoOB €€ Pa3BUTHSI M 3HAYUMOCTH JJIi PA3BUTHS IIUBUIIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKU U MAaTeMAaTHUYECKOW KYyJIbTYpOWll KakK CpelICTBOM
NO3HAHUSA MHpaA, OBJIAJCHHEM NPOCTEHIIMMU HaBBIKAMHU HCCIEI0BATENbCKON
NEATENBHOCTH;



6) ¢usnyeckoe BocmuTaHHe, (GOPMHPOBaHHE KYJbTYPbI 310POBbA W
3MOLMOHAJIBHOIO 0JIaronoJyYns:

TOTOBHOCTBIO TPUMEHSATh MAaT€MaTHUYECKHE 3HaHUS B HMHTEPECAX CBOETO
30pOBbsl, BEAEHUS  3J0pOBOro  oOpaza JKWM3HM  (30pOBOE  MHUTAHHUE,
cOQIaHCUPOBAHHBIM pPEXUM 3aHATUH W OT/AbIXa, peryisipHas (Qu3ndeckas
aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBBIKA pedIEeKCUH, IPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3KOJI0OTHYECKO€e BOCIIUTAHNE:

OpHUEHTalMeN Ha MPUMEHEHNE MAaTEMAaTUYECKUX 3HAHUM I PELICHUS 3a]1a4 B
00JIaCTU COXPaHHOCTU OKPY’KAIOIIEH Cpelbl, MJIAHUPOBAHUS MOCTYIIKOB U OLIEHKU
UX BO3MOXKHBIX TOCJEICTBUN JIJISI OKPYXKAIOIIEH Cpebl, 0CO3HAHUEM TTI00aTBbHOTO
XapakTepa SKOJOTUYECKUX POOJIEM U IMyTeH UX PEIICHUS;

8) amanTanusi K M3MEHSIOIUMCS YCJIOBHSIM COIHATbHOW M MPUPOIAHOI
Cpeabl:

TOTOBHOCTBIO K JIEMCTBHSIM B YCJIOBHUSIX HEONPEIEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO AESATEIbHOCTh, B TOM YHUCIIE
YMEHHUE YUYUThCS Yy JPYTUX JIOJIel, MpuoOpeTaTh B COBMECTHOM JESTEIHHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OIbITA JPYTUX;

HEOOXOAMMOCThIO B (POPMHUPOBAHMM HOBBIX 3HAaHWWA, B TOM YHCIE
dbopMynHpoBaTh UACH, TIOHITHS, TUIOTE3bI 00 00BEKTAX U SIBJICHUSIX, B TOM UHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JCPUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, IIJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CHUTYyallMlO, BOCIPUHUMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPeOYIOIIUNA KOHTPMEp, KOPPEKTHUPOBATH
NPUHUMAEMbIe PEIICHUs W JeHCTBUS, (HOPMYyITUpOBaTh M OICHUBATH PUCKU U
MOCJIEICTBUS, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE 1eiiCTBUS

ba3oBble Jiornueckue aeiicTBUA:

e BBIABISITh M XapaKTEPU30BaTh CYIICCTBECHHBIC MPU3HAKA MAaTEMAaTHUYCCKHUX
O00BEKTOB, TMOHATHHA, OTHOIICHHH MEXIYy IOHATHIMH, (OPMYIHUPOBATH
OTIpEJICICHUS]  TIOHATHUM, YCTAaHABIMBATH  CYIIECTBEHHBIM  IMPHU3HAK
Kiaccu(ukanyM, OCHOBaHMS il OOOOIIEHHMS W CPaBHEHUS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIPUHUMATH, (POPMYIHPOBATH M  MPEOOPA30OBHIBATH  CYXKICHUS:
YTBEPANUTEILHBIC W OTPHIATCIIbHBIC, CIMHWYHBIC, YacTHbIC W oOIIue,
YCIIOBHBIC;



BBISIBISITH ~ MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M  H
npoTuBOopeursi B (akTax, IaHHBIX, HAOMIONCHUSIX U YTBEPKICHHSIX,
npejiaraTb KpUTEPUHU JJIS BBISIBJICHUS 3aKOHOMEPHOCTEN M IPOTUBOPEUMIL;
JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
MHAYKTUBHBIX YMO3aKIOUEHUH, YMO3AKIIIOUEHUH 10 aHAJIOTUH;

pa3dupaTh JA0Ka3aTeNbCTBA MATEMATUYECKUX YTBEPKIACHUH (IIpsIMbIE U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIBHO HECIOKHBIE JI0KA3aTEIbCTBA
MaTEeMaTUYECKUX (aKTOB, BBICTPAWBAaTh AapTryMEHTALMI0, MPUBOIUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh crmoco0 pemieHus: yueOHOW 3anadyu (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEIICHUS, BHIOMpATh HaWOOJee MOIXOMAMUNA C YIETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebCKHE JeHCTBUS:

MCTIOJIb30BaTh BOMPOCH KaK HMCCIEIOBATEIbCKIUI MHCTPYMEHT TMO3HAHMS,
(bopMyaMpoBaTh BOIPOCH], (PUKCUPYIONIME MPOTHUBOPEUYHUE, MpPOOIEMY,
CaMOCTOSITENIFHO YCTaHAaBIMBATh HCKOMOE W JaHHOe, (OpMHUPOBATH
TUIIOTE3Y, ApTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

OPOBOAUTH IO CAMOCTOATEIBHO COCTaBJICHHOMY IUIAHY HECJIOMXHBIN
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHNE 0 YCTAHOBICHNIO OCOOCHHOCTEH
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOATENEHO (POPMYIUPOBATH 0OOOIIEHHS W BBIBOJIBI 110 pe3yJbTaTaM
OPOBEAEHHOIO HAONIOACHUS, WCCIEIOBaHUs, OLIEHHWBATH JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB K 000OIICHHIA;

IPOrHO3UPOBAaTh BO3MOXKHOE Pa3BUTHE IPOIIECCa, a TAKXKE BbIJIBUTaTh
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pab6ora ¢ ungopmanmei:

BBISIBJIATH HEJOCTATOYHOCTh M H30BITOYHOCTH WH(MOpMAIUNK, JaHHBIX,
HEOOXOMMBIX JIJISI PEIICHUS 3a1a4H;

BBIOWMpaTh, aHAJIM3HPOBATh, CHUCTEMATU3MPOBATh W HHTEPIPETUPOBATH
UHGOPMAIIHIO PA3TMYHBIX BUAOB U (HOPM MPEICTABICHHUS,

BBIOWpATh (OpMy TIpencTaBlieHUs WHGOPMAIUM U HWUIIOCTPUPOBATH
peliaemMble 3aJaud CXeMaMmu, JuarpaMMmMaMu, HHOW Tpadukod U HX
KOMOWHAITUSMU,

OLICHWBaTh HAAEKHOCTh WH(GOPMALMK TIO KPUTEPHUSM, TMPEI0KEHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHHKaTHBHBIE yHUBEPCATbHbIE Y4eOHbIe 1eiiCTBHA:

BOCIIpUHUMATDb U (1)OpMy.]'II/IpOBaTB CYXKJICHUSA B COOTBCTCTBUHU C YCIIOBUAMU
H ncJsiMn O6IH€HI/I$I, SICHO, TOYHO, 'PAMOTHO BBIPpaKaTh CBOIO TOYKY 3PCHUA



B YCTHBIX U MHUCHhMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJy PEIICHHUS
3aJja4, KOMMEHTHUPOBATh MOJYyYEHHBINA PE3yIIbTAT;

B X0JI¢ 00CYXJIeHUs 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1a4u, BHICKA3bIBaTh UJICH, HAlleJIEHHbIE Ha MTOMCK
pelIeHus, COMOCTaBIATb CBOM CYXIEHUS C CYXICHUSIMU JPYruX
YYaCTHUKOB JUajora, oOHapy>KMBaTh paziIMyMe U CXOJCTBO MO3UIUH, B
KOpPpeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
OpEJICTaBISITh  pPE3ydbTaThl  pPEIIEHUS  3aJauyd,  OKCIICPUMEHTA,
UCCIIEIOBaHMsI, IPOEKTa, CAMOCTOSATEIHHO BBIOUPATh (POPMAT BBHICTYIUIICHHS
C Y4€TOM 3aja4 MPE3eHTAMU U OCOOCHHOCTEHN ay/IUTOPUH;

MOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUyaIbHOU
paboThI MpU peIIEHNH YYEOHBIX MaTEMaTHYECKUX 3a/1aY;

NPUHUMATH 11€JIb COBMECTHOM JEATETHbHOCTH, TUIAHUPOBATh OPTraHU3AIINIO
COBMECTHOM paboThl, pacnpenensTh BHABI padoT, JA0roBapuUBaThCS,
o0Cy>KIaTh MPOLECC U pe3yiabTaT paboThl, 00001IaTh MHEHHUS HECKOJIBKHX
JIFO/ICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTsl (oOCykaeHus, oOMEeH
MHEHHUSIMH, MO3TOBBIC IITYPMBI U IPYTHE), BHITIOJHATH CBOIO YacTh paOOTHI
U KOOPJWUHHUPOBATH CBOM JCHCTBHS C JAPYTMMU YJI€HAMHU KOMAaH/IBI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YHUBEpCAJIbHbIEC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSATENILHO COCTAaBJIAThH TUIAH, aITOPUTM peIIeHUs 3ajauu (WIH ero
4acTh), BBIOMpATH CIOCOO PEIICHUS C YUETOM HMMEIOIIHUXCS PECYypCoOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBaTh U KOPPEKTUPOBATH
BAapUaAHTHI pEUIEHUH C Y4ETOM HOBOM MH(pOpMAIUH.

CaMOKOHTpOJI]:, IMOLIMOHAJIbHBIN NHTEJLJIEKT:

BJIAJCTh CIIOCOOAMHU CaMOITPOBEPKH, CAMOKOHTPOJIS TIpoIiecca M pe3yJibrara
peUIeHUs MaTeMaTHYECKOM 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTh MPU PEILICHUH 3a]1a4H,
BHOCHTH KOPPEKTHUBBI B JICSATEILHOCTh HA OCHOBE HOBBIX OOCTOSITCIBLCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJbTATa ACATEILHOCTH TOCTABICHHOM L€ U
YCJIOBUSIM, OOBSICHSATH MPUYMHBI JOCTHXKCHUS WJIM HEAOCTHKEHUS IIENIH,
HaxOJUTh OMKOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATBI



K xonmy oOydyenus B 7 Kkjacce OOYyYarOUIUICS TOJYYHT CIIETYIOIIHE
MPEIMETHBIC PE3YIbTATHI:

Yuciaa 1 BBIYUCTICHUA

BbinonHsaTh, coyeTas YCTHbIE M NMHCbMEHHBIE MNPUEMBI, apuMETHUUECKHe
JNEUCTBUS C pallMOHAIBHBIMU YUCIaMHU.

HaxoauTh 3HauYeHMs YUCIOBBIX BBIPAKEHHM, MPUMEHSITH Pa3HOOOpa3HbIE
CIOCOOBI U MPHUEMBI BBIYHMCIICHUS 3HAYEHUM JTPOOHBIX BBIPAKEHUMN, COJEpIKAIUX
OOBIKHOBEHHBIE U JIECSITUYHBIE APOOH.

[lepexonuth OT 0AHON (OPMBI 3alUCH YUCEN K Jpyroi (mpeoOpazoBbIBATH
JECATUIHYIO TPOOb B OOBIKHOBEHHYO, OOBIKHOBEHHYIO B IECATHYHYIO, B YACTHOCTH
B O€CKOHEYHYIO JICCATUYHYIO IPOOB).

CpaBHUBATH U YNIOPAIOYMBATH PALIMOHAIIBHBIEC YNCIIA.

OKpyrJsTh yncia.

BrINOMHATE NPUKUAKY U OLIEHKY pE3yJIbTaTa BHIYUCICHUM, OLIEHKY 3HAYCHUI
YUCJIOBBIX BBIPAKECHHI. BBIMTONHATH JEWCTBUS CO CTENEHSIMU C HATypalbHbIMU
MOKa3aTeIIMH.

[IpuMeHSTh NPU3HAKH IEIMMOCTH, PA3JIOKEHUE HA MHOKUTEIN HATYPAJTbHBIX
YUCEN.

Pemate mpakTUKO-OpUEHTUPOBAHHBIE 3aJa4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYUH, MPONOPIUOHATLHOCTHIO BEJIWYWH, TMPOIEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUS 3ajlady C YYETOM OTpaHUUYEHU, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

AuiredpanyecKkue BbIPAKEeHUS

Hcnonp3oBath anredpandeckyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTD €€
B IIPOIIECCE OCBOCHUS yueOHOTO MaTepHaa.

Haxonuth 3HaueHusi OyKBEHHBIX BBIPAKECHUM MpU 3aJaHHBIX 3HAYCHHSIX
IEPEMEHHBIX.

Brinonuats npeoOpazoBaHus 11€7I0T0 BbIPAXKEHUSI B MHOTOUJIEH TPUBEICHUEM
MOJ0OHBIX CJIaraéMbIX, PaCKpbITUEM CKOOOK.

BbINOMHAT YMHOXEHHUE OJHOYJIECHA HAa MHOTOWIEH W MHOTOWIEHAa Ha
MHOT'OYJIEH, TPUMEHSITh (hOPMYJIbI KBaJpaTa CyMMBbI M KBaJjpaTa pa3HOCTH.

OcCyliecTBIATh Pa3I0KEHUE MHOTOYJIECHOB HAa MHOXMUTEIM C IOMOIIBIO
BBIHECEHUS 32 CKOOKH 00IIIETO MHOXKHUTEISI, TPYIITUPOBKHU CIaraeMbIX, IPUMEHECHUS
dbopMyn COKpaIEHHOTO YMHOKEHUS.

[IpumensTh nMpeoOpa3oBaHUs MHOTOWICHOB JIJISI PEIICHUST PA3JIMUHBIX 3a/1a4
U3 MaTEMaTUKH, CMEKHBIX MIPEAMETOB, U3 PEaTbHON MPAKTUKHU.

Hcnonbs30BaTh CBOMCTBA CTENEHEM C HATYPAJIBHBIMU ITOKA3aTEISAMM IS
npeoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA



Pemare nuHENHBIE ypaBHEHMs C OJHOM NEPEMEHHOW, NPHUMEHSA NpaBUia
nepexoa OT UCXOAHOTO YPABHEHUS K paBHOCHIbHOMY eMy. [IpoBepsTs, sBiseTcs
JIM YHCIIO KOPHEM YPaBHEHUS.

[TpumensTh rpaduveckie METObI IPU PEIICHUH JTMHEWHBIX YPaBHEHUN U HX
CUCTEM.

[Tonbupate mnpuMmepbl nap 4YHCEN, SBISIOLUXCA PEUIEHUEM JIMHEHHOTrO
YPaBHEHUS C ABYMsI [IEPEMECHHBIMH.

CrpouTh B KOOPAUHATHON IJIOCKOCTH IpapUK JIMHEHHOTO YPaBHEHUS C IBYMS
[EPEMEHHBIMHU, MI0JIb3YSCh TpaUKOM, IPUBOAUTH IPUMEPHI PEIICHNS YPABHEHUS.

Pemate cucTeMsl IByX JIMHEWHBIX YPABHEHUH € IBYMs IIEPEMEHHBIMHU, B TOM
qrciie rpadudecKu.

CocTraBnsAiTh M pemarb JIUMHEHHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH 1O YCIOBHIO 33]1a4l, HHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a4y NIOJIyYECHHBIN Pe3yJIbTar.

DOyHKIUU

N306paxaTh Ha KOOPAMHATHOM MPSAMOI TOYKH, COOTBETCTBYIOIINE 3a/1aHHBIM
KOOpJIMHATaM, JTy4d, OTPE3KH, HHTEPBAJIbI, 3aMMChIBATh YHCIOBBIE IPOMEXKYTKH Ha
anreOpanyeckoMm si3bIKe.

OTtMeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM MO 3aJJaHHBIM KOOpJWHATaM,
CTpOUTh rpaduku TMHENHBIX GyHKIMNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh € TOMOLIBIO (PYHKIMHA M3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU: CKOpPOCTb, BPEMS, pACCTOSIHUE, LIE€HA, KOJUYECTBO, CTOMMOCTb,
IPOU3BOIUTEILHOCTD, BPeMsi, 00BEM padOTHI.

Haxoauts 3HaueHne GyHKLIKU MO 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii crnocoO MpencTaBleHUs W aHalIM3a WH(OpMauu,
U3BJIEKaTh U UHTEPIIPETUPOBATh UHPOPMALIUIO U3 IPAPUKOB PEATbHBIX MPOLIECCOB
Y 3aBUCHMOCTEH.

K xonmy oOyuenuss B 8 kJjacce oOydaromuiicsi TMOMYYUT CIEIYIOLINE
PEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BIYUCICHUSA

Hcnonb3oBaTh HayalbHbIE MPEACTABICHUS O MHOXECTBE JIEUCTBUTENIBHBIX
qrcell AJsl CPAaBHEHUS, OKPYTJICHUS M BBIYMCIICHUH, N300pakaTh JACHCTBUTEIbHBIC
YyCJia TOYUKaMH Ha KOOPAWHATHOM ITPSMOM.

[IpuMeHATh TOHSATHE apUPMETHUYECKOTrO KBaJIpPaTHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHM, HCIOJIb3YS MPU HEOOXOAUMOCTH KaJIbKYJSATOP, BBINOIHATH
npeoOpa3oBaHusl BBIPAKEHUM, COJEpKaIUX KBaJpaTHbIE KOPHHU, HCIOIb3Ys
CBOMCTBA KOPHEM.

Hcnonb3oBarh 3anmucu OONBIIMX M MaJIbIX YUCET C MOMOIIBIO JE€CITUYHBIX
npoOeii u creneHelt yucna 10.



AJiredpanyecKkue BbIpaKeHUs

[IpuMeHATh TOHATHE CTEMEHW C IENBIM  IOKa3aTeleM, BBITIOIHATH
mpeoOpa30BaHUs BRIPAKCHUH, COAEPIKAIIUX CTETICHH C IIEITBIM ITOKa3aTeIeM.

BbINONHATE TOXKAECTBEHHBIE MPE0Opa30BaHMs PAllMOHATBHBIX BBIPAKEHUN Ha
OCHOBE MPaBWJI ACHUCTBUIN HaJ MHOTOUJICHAMU U alre0pandyecKuMu ApoOsiMU.

PackianbiBaTh KBaJIpaTHBINA TPEXWICH HA MHOXKHUTEIIH.

[IpumeHnsTh Mpeodpa3oBaHus BRIPAXKESHUM JIJIsl pEIICHUS Pa3IMYHbIX 3a/1ay U3
MaTEMaTUKH, CMEKHBIX MTPEMETOB, U3 PEATbHON MPAKTUKU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEWHBIC, KBaJpaTHBIC ypaBHEHUS W PaAIllMOHAIBHBIC YPaBHCHWSI,
CBOJSIINECS K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMS TIEPEMECHHBIMH.

[IpoBOaUTE MpOCTEHIINE UCCIIETOBAHUS YPABHEHU U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE ¢ TPUMEHEHUEM rpaduyecKux MpecTaBiIeHui (ycTaHaBIMBATh, UMEET
JU ypaBHEHWE WM CHUCTEMa YpaBHEHUMW pEUICHUs, €Cld MUMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT clioBeCHON (POPMYIUPOBKH 3ajlauu K €€ anredpandecKkon
MOJICTTH C TIOMOIIBIO COCTaBJICHHWS YPAaBHCHHWS WJIA CHCTEMbl YpaBHCHHI,
HHTEPIPETUPOBATH B COOTBETCTBUN C KOHTEKCTOM 3aJa9H MTOJTYICHHBIA PE3yJIbTaT.

[IpuMeHATh CBOWCTBA YHCIIOBBIX HEPABEHCTB JJISI CPABHECHHUS, OIICHKH, PEIIATh

JIMHENHBIC HEPABEHCTBA C OJIHOM MEPEMEHHOM U MX CUCTEMBI, 1aBaTh IPpaduIEeCKyIO

WJUTIOCTPAIIUIO MHOYKECTBA PEIICHUN HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUU

[ToruMaTe W WCTHOB30BaTh (PYHKIIMOHAIBHBIC TMOHATHS M S3BIK (TEPMHUHBI,
CUMBOJIMYECKUE O0O03HAYEHUS), OMPENeNsiTh 3HaueHue (YHKIUU TO0 3HAYCHHIO
apryMeHTa, ONpeAesaTh CBOMCTBA PYHKIIUU 10 €€ rpaduKy.

Ctpouts rpadguku aIeMeHTapHbIX (YHKIIUNA BUA:

y=k/x,y=x2,y =x3,y = x|, y = VX, OlIHCBIBATb CBONCTBA YHCIOBOI (yHKIHA
o e€ rpaduky.

K xonmy oOydyeHuss B 9 kiacce o0OydYaronuiics TMOJYYHT CIIETYIOIIHNE
MIpEAMETHBIC PE3YJIbTATHI:

Yucaa 1 BbIYUCTICHUA

CpaBHUBATh U YIIOPSAA0YMBATH PAIIMOHATLHBIC U HPPAIIMOHAIBHBIC YHCTIA.

BrimonasaTs apudMeTnueckue qeHCTBUS C palliOHATBHBIMU YHCIIAMH, COUETas
YCTHBIE W MHUCHMEHHBIC MPUEMBI, BBITIOIHATH BBIYUCIICHHS C MPPAIMOHAIBHBIMU
YHUCIIAMHU.

HaxonuTh 3HaYEHUS CTETICHEH C 1IEeJIBIMH TTOKA3aTeIIIMHA U KOPHEH, BBIYUCIISITh
3HAYCHUS YNCIIOBBIX BBIPAKEHUH.

OKpyrisaTh JEHCTBUTENBHBIE YHCIA, BBITIOJHATh NPUKUAKY pe3yJbTara
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.



YpaBHeHMs U HEPAaBEHCTBA

Pemrars nuHelHbIE M KBaApaTHBIE YPABHEHHUS], YPABHEHHUS, CBOIAIIAECS K HAM,
MpocTeNIne APOOHO-PAalMOHAIBHBIE YPABHEHMUS.

Pemate cucTeMbl IOBYX JIMHEHWHBIX YPaBHEHHW C JIBYMs NEPEMEHHBIMH H
CUCTEMBI JIBYX YPAaBHEHHH, B KOTOPBIX OJJTHO YPABHEHUE HE SBISACTCS JTUHEHHBIM.

Pemarp TekcTOBBIE 3amauM  aireOpaMueckuM CrocoOOM C  MOMOUIbIO
COCTABJICHHsI YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHHM C IBYMs IEPEMEHHBIMMU.

IIpoBOINTE MpOCTENIINE UCCIEAOBaHUS YPABHEHUI M CHUCTEM YPaBHEHHUM, B
TOM YHCJIE€ C IPUMEHEHUEM IpapUUeCKUX MpeAcTaBIeHUN (ycTaHaBIUBATh, UMEET
JY ypaBHEHWE WM CHUCTEMa YpAaBHEHUM pELICHUs, €CIM HMEET, TO CKOJIBKO, U
npouee).

Pemate nMHEWHbIE HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA, M300pakaThb
pelLIeHNe HEPABEHCTB HA YHCIJIOBOM IMPSIMOM, 3alIMCHIBATH PELICHHUE C ITOMOILIBIO
CUMBOJIOB.

Pemate  cucTeMBl  JTMHEHWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOUIME KBAJPAaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMBI
HEPABEHCTB HA YUCJIOBOM IPSIMOM, 3alIMCHIBATh PELICHUE C IIOMOLIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPY PEIIEHUH PA3JIMYHbBIX 3a1a4.

DOyHKIUU

Pacno3naBaTe (yHKUMM W3ydeHHBIX BUAOB. I[lOKa3bIBaTh CXeMaTHYECKU

pAacIoJIOKEHUE Ha KOOPIMHATHOM MII0CKOCTH TpaduKkoB GpyHKIuMi Buna: y = KX, y =
kx +b,y=k/Ix,y=ax2 +bx+c,y=x3,y= VX, y = [X|, B 3aBUCHMOCTH OT 3HAYCHUIA
K03 (PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpouth U u300pakaTh CXEeMaTHYECKH TpadUKU KBAJAPATUUYHBIX (DYHKIIHIA,
OTMCHIBATh CBOMCTBA KBAIPaTUUHBIX (PYHKIIUMA 1O UX Tpadukam.

Pacno3naBaTh kBagpaTuyHyro (QyHKIHIO 1O (GOpMysie, NPUBOIUTH MPUMEPHI
KBaJ[paTUYHBIX (PYHKIIUNA U3 peanbHOM XKU3HU, PUZUKH, TECOMETPUH.

Yuc/i0Bble MOCJI€10BATEIbHOCTH M MIPOTrPecCHu

Pacno3naBaTh apupMeTHUECKYI0 U T€OMETPUUECKYIO MPOTPECCUU MPU PA3HBIX
crnoco0ax 3aJaHusl.

BBIMONMHATE,  BBIYUCICHUS C  UCIHOJIb30BaHWMEM (OpMyNT N-TO  UJIeHa
apu(pMETHIECKON ¥ TEOMETPUUECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakaTh YjeHBI TOCIENOBATEIBHOCTH TOYKAMU HA KOOPIWHATHOU
TUIOCKOCTH.

Pemate 3amaum, CBSI3aHHBIE C YMCIOBBIMHU IOCJIEIOBATEIBLHOCTSIMU, B TOM
YHUCJIe 334U U3 PEAThbHOM KU3HM (C MCIOIB30BAHUEM KAJIBKYJIATOPA, U(PPOBHIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoaunuecTBO yacos CIiCcOK HMTOrOBBLIX Cnoco0 ouneHkun
JIeKTPOHHbIE
HaumenoBanue Mpakt IJIAHMPYEMBbIX Pe3yJIbTATOB € HUTOTOBBIX
Ne Kontpoa (uugppoBbIe)
pa3/1esioB U TeM HYEeCKH yKa3aHHeM 3TAaNoB UX IUIAHUPYEMbIX
n/n Bcero bHBIE o0pa3oBaTejbHbIE
NMPOrpamMMbI e (¢opmupoBaHus pe3yJIbTaToB
padoThI pecypchbl
padoThI

BrImonHsaTh, coueTasi yCTHBIE U KonTtponbHas
MMUCbMEHHBIC TTPHEMEI, pabora,
apudmeTnyeckue NeUCTBUS C CaMOCTOSITEIIbHAS
panrOHAIBFHBIMHU YUCIIAMH. pabora,
HaxoauTs 3HaU€HUs1 YHCTOBBIX MIPOBEPOYHAs
BBIPQXEHHH, MPUMEHSTh pabora,
pa3zHooOpa3HbIe CIIOCOOHI U MaTeMaTH4YeCKUN
NpUEMBI BRIYUCIICHUS 3HAYCHHH JVKTAHT,

Yuena i JPOOHBIX BBIPAKEHUH, TEPMUHOJIOTHYECK
COJIepIKaNINX OOBIKHOBEHHBIC U Wi TUKTAHT, 3a9€T,

BBIYHCIICHMUS. bu6mroreka [JOK o

25 1 necsiTuuHble qpoou. [lepexonuts | yCTHBIN OTBET

PanmonanbHbie https://m.edsoo.ru/7f415b90 .
OT OJTHOU (POPMBI 3aITUCH YUCEIT K

qucia

nIpyro# (mpeoOpa3oBbIBaThH
JECATUYHYIO IpOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YaCTHOCTH B
0ECKOHEUHYIO JECATUUHYIO
npoOb). CpaBHUBATH U
YIIOPSIIOYUBATH PAIMOHATIHLHBIE
yucaa. OKpyrisTh Yyucia.
BBINONHATE NPUKUIKY U OLICHKY




pe3yibTara BBIYUCICHUH, OLICHKY
3HAYECHUU YHCIIOBBIX BBIPAKECHUM.
BrimmonuaTe aeficTBUS €O
CTETEHSAMU C HaTypaJIbHBIMU
nokaszarensmu. [IpumensTs
IPU3HAKU AETUMOCTH,
KonrponsHast padora,
camocTosiTeNbHas padoTa,
IIpoBepoyHas padora,
MaTeMaTHYECKUH TUKTaHT,
TEPMUHOJIOTHYECK M JUKTAHT,
3a4eT, YCTHBIA OTBET pa3ioKeHUe
HAa MHOKUTEJIM HaTypaJIbHbIX
yucen. PemaTh npakTHKo-
OpPUEHTHPOBAaHHbIE 3a/1a4H,
CBSI3aHHbBIE C OTHOLIEHHEM
BEJIMYMH, POIIOPIUOHATBHOCTHIO
BEJIMYMH, TPOIICHTAMH,
MHTEPIPETHPOBATH PE3YIIbTATHI
pelIeHns 3a1a4 ¢ y4ETOM
OTPaHUYEHUH, CBA3aHHBIX CO
CBOWCTBAMH paccMaTpUBaEMBbIX
00BEKTOB.

AnreGpanueckue
BBIPAXKCHUS

27

but6mmorexa [JOK
https://m.edso0.ru/7f415b90

Vcnonb30Bath anredpanyeckyro
TEPMUHOJIOTHIO U CUMBOJIMKY,
IIPUMEHATH €€ B IIpoLecce
OCBOCHHS y4eOHOTO MaTepHaa.
HaxoauTs 3HaueHust 0yKBEHHBIX
BBIPAKCHU NP 33JAHHBIX

KonTponpHas
pabora,
CaMOCTOSATEITbHAS
pabora,
IPOBEPOYHAs
paborta,




3HAYEHUSAX [1€PEMEHHBIX.
BeimonHsTh nmpeodpa3oBaHus
LIEJIOTO BBIPAXKEHUS B
MHOI'OWJIEH NPUBEIEHUEM
NOJOOHBIX CIaraeMblX,
PacKpbITHEM CKOOOK.
BbIONHATE yMHOXKEHNE
OJIHOYJIEHA HA MHOTOYJIEH U
MHOT'OYJIEHa Ha MHOT'OYJIEH,
NPUMEHATH (HOPMYITBI KBaapaTa
CYMMBI M KBaJ[paTa pa3HOCTH.
Ocy1ecTBIATh pa3ioKeHUe
MHOTI'OYJIEHOB HA MHOKUTEIIH C
MIOMOIIBIO BBIHECEHUS 32 CKOOKH
00IIIETO MHOKHTEIIS,
IPYNIHPOBKHU CIaraeMsix,
pUMEHEHUs HopMyI
COKPAILLIEHHOTO YMHOXEHHS.
[TpumensTh peoOpa3oBaHUs
MHorouseHoB KoHTponpHas
pabota, caMmocTosITeIbHAS
paborta, mpoBepoyHas padora,
MaTEeMaTHUYECKUN JUKTaHT,
TEPMHHOJIOTHYECK Ui IUKTAHT,
3a4€T, YCTHBIA OTBET JJIA
pellIeHus pa3IMYHbIX 3aja4d U3
MaTEeMaTHKH, CMEKHBIX
IIPEAMETOB, U3 PEAILHOU
npakTuku. Mcnons3oBath
CBOMCTBA CTEIIEHEH C

MaTeMaTUIeCKUI
JIMKTaHT,
TEPMHHOJIOTHYEC
K UM JUKTAHT,
3a4eT, YCTHBIN
OTBET




HATypaJbHBIMH TIOKa3aTeIISIMU
JUTSI IPEOOPa30OBAHHUS
BBIPAYKECHUM.

YpaBHeHus u
HEPABEHCTBA

20

bu6mmoreka [JOK
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Pemrats nuHeliHbIe ypaBHEHUS C
OJIHOM IIEPEMEHHOM, IPUMEHSIS
IpaBuja nepexoaa ot
HCXOJIHOTO YPaBHEHUS K
PaBHOCUJIILHOMY €MY.
IIpoBepsTh, SIBAAETCS U YUCIIO
KOpHeM ypaBHeHusl. [ [pumensTs
rpaduyecKkue METO bl IPH
pELIEeHUH JTUHENHBIX YPaBHEHUM
u ux cuctem. [logOupats
IIpUMEpHI [ap YHUCEll,
SBIISIOIINXCS pELICHUEM
JMHEHHOTr0 ypaBHEHUS C IBYMS
nepeMeHHbIMU. CTPOUTH B
KOOpPJAMHATHOM TIOCKOCTH
rpaduK JMHEHHOTO ypaBHEHUS C
JIBYMSI IEPEMEHHBIMU,
MOJIB3YACH TPadUKOM,
MIPUBOJAUTH IPUMEPHI PEIIECHUS
ypaBHeHus. Pemars cuctemsl
JIBYX JINHEWHBIX YPAaBHEHUM C
JIBYMSI TIEpEMEHHBIMU, B TOM
yucie rpapuuecku. CocTaBlIsATh
U pelaTh JUHEHHOE YpaBHEHHE
WJIU CUCTEMY JIMHEUHBIX
YpPaBHEHUH 110 YCIOBHIO 33]1a4u,
UHTEPIPETUPOBATH B

KountposnbHas
paborta,
CaMOCTOSITEJIbHAS
pabora,
POBEPOYHAs
pabora,
MaTeMaTHYeCKui
JTUKTAHT,
TEPMHHOJIOTHYEC
K Wi TUKTAHT,
3a4eT, yCTHBIN
OTBET




COOTBETCTBUU C KOHTEKCTOM
3a/1a4y [TOJYYEHHBIN Pe3yJIbTar.

Koopaunats u

rpauKu.
DOyHKIMHT

24
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N300pakaTh Ha KOOPAMHATHOM
IIPSIMOM TOYKH,
COOTBETCTBYIOILIME 3aJaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH,
MHTEPBaJIbI,3aMUCHIBATh
YHCIIOBbIE IPOMEKYTKH Ha
alreOpanyeckoM si3bIKe.
OTmeuaTs B KOOPAMHATHOM
IJIOCKOCTH TOYKH 10 33aHHBIM
KOOpJMHATaM, CTPOUTHI paduKu
TUHEHHBIX QyHKIHH. CTPOUTH
rpaduk QyHKIHUU Y = [X].
OnuceBaTh C MOMOILBIO
(byHKUIMN U3BECTHBIE
3aBHCHUMOCTH MEKIY
BEJIMYMHAMU: CKOPOCTh, BpeMs,
paccTosiHue, 11eHa, KOJIMYeCTBO,
CTOUMOCTb,IPOU3BOAUTEIBHOCT
b, BpeMsi, 00bEM pabOTHI.
HaxoauTs 3HaueHne GyHKINH
10 3HAUYEHUI0EE apryMeHTa.
[Tornmatsb rpaduueckuii crnocod
IIPEJICTaBJICHNS U aHAJIN3a
uH(pOpMaINU, U3BJIEKATh U
MHTEPIPETHPOBATH
nHpopmaruio u3 rpaduKoB
peabHBIX IPOLIECCOB U
3aBACUMOCTEM.

KountposnbHas
paborta,
CaMOCTOSITEJIbHAS
pabora,
POBEPOYHAs
pabora,
MaTeMaTHYeCKUui
JTUKTAHT,
TEPMHHOJIOTHYEC
K Wi TUKTAHT,
3a4eT, yCTHBIN
OTBET




BbIOMPATh, IPUMEHATh
OLIEHUBATh CIIOCOOBI CPABHEHUS
quCcell, BBIYMCICHUH,
TO/IECTBEHHBIX
npeoOpa3oBaHui
aNreOpanvdecKux BhIPAKEHHIH,
pelLleHHs ypaBHEHUH U CUCTEM
ypaBHEHH, 3aaHus GyHKINH,

KoutposnbHas
pabota

[ToBTOpeHwUe U 6 bubmmoreka [JOK S HATI3a 1 HOCT
00001eHne https://m.edsoo.ru/7f415b90 POCHIA X
rpaUKOB; UCITOJIb30BATh
(GyHKIIMOHATIBHO - rpaduueckue
MIPEIICTABICHHUS ISl PEIICHHUS
3a/1a4; OCYIECTBIISTh
CaMOKOHTPOJIb BBIITOJTHSIEMBIX
JIEUCTBUI U CAMOIIPOBEPKY
pe3yJibTaTa BEIYUCIIECHU,
npeoOpa3oBaHMil, TOCTPOCHUN;
OBILIEE
KOJIMYECTBO 102
YACOBIIO

[TPOTPAMME




8 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE Cnncoxk UTOroBbIX MJIAHMPYEMBIX Cnocod
HaumeHnoBanue
Ne Kontposs | Ilpaktn (uugpoBbIe) pe3yJabTaToB ¢ YKa3aHHEM 3TAINOB OLIEeHKH
i | PAASIOB HTEM Bcero | Hble Yeckue o0pasoBaTe/bHBIE uX popmMupoBaHus HTOTOBBIX
NPOrpaMMbI
padoThbI padoThI pecypchbl IUVIAHUPYEMBIX
pe3y/1bTaToB
Hcnonn30BaTh HaYaIbHBIC Y CTHBIN OTBET,
MIPEICTABJICHHUS O MHOXECTBE KOHTpPOJIbHAs
JNEHUCTBUTENbHBIX YHCET JIJIS padora,
CpaBHEHUS, OKPYTJICHUS U CaMOCTOSITENIbHA
BBIYHCIICHHUH, H300pakaTh sl pabora,
JEHCTBUTENLHBIC YHCIIa TOUKAaMH Ha MaTeMaTHYeCKU
KOOpAUHATHOU NpsiMou. [IpuMeHsTh W TUKTaHT
Yycna u Bu6mmoreka [IOK HIOHSATHE apH(PMETHIECKOTO
BBIYHUCIICHUS. 15 https://m.edsoo.ru/7f41 KBA/IpaTHOTO KOPHA, HAXOAUTH
fa KBaJ[paTHbIE KOPHH, UCTIOIB3YS MIPU
KBazpaTHeIe KOpHU 1at8 HEOOXOIMMOCTH KaJIbKYIATOP,
BBINIOJIHATH PeoOpa3oBaHus
BBIPAKEHUM, COAECPKALTUX
KBaJ[paTHBIC KOPHU, UCTIONB3YS
CBOMCTBa KOpHEW. Mcnons3oBaTh
3amUCcH OOJBIINX U MAJIBIX YUCEI C
MTOMOIIBIO JECSITHYHBIX ApoOeit u
crerneHei uncma 10
[IpumMeHnsaTh nousaTue Kounrtponbsnas
apuQMEeTUIECKOTO KBaPATHOTO paborta,
Ypcna u KOpHS$1, HAXO/IUTh KBaJIpaTHbIE KOPHH, CaMOCTOSITENIbHA
S — bubnnorexa [JOK WCIOJIb3YS IPU HEOOXOIMMOCTH 1 paborta,
7 https://m.edsoo.ru/7f41 | KaJbKyIATOP, BBIIIOJIHATH IIPOBEPOYHAs
Crenen c nembim 7af8 npeoOpa3oBaHus BIPAKEHHIA, pabora,
[I0Ka3aTeJIeEM COZIepIKaIMX KBaJpaTHBIC KOPHH, MaTeMaTUYECKU
HCTOJIb3Ysl CBOMCTBA KOPHEH. W TUKTaHT,

Hcmonp30BaTh 3an1cH OOIBIINX U

TECPMHUHOJIOTUYC




MAaJIbIX YHUCEI C IOMOIIBIO
JeCATUYHBIX qpo0eii u creneHen
yuciaa 10

CK Ml JUKTAHT,
3a4eT, YCTHBIN
OTBET

HpI/IMCHHTB IIOHATHUEC CTCIICHU C

Y CTHBIN OTBET,

I[EJTBIM TIOKAQ3aTeJIeM, BBITIOTHSTh KOHTPOJIbHAS
npeoOpa30BaHMsl BRIPAKEHUH, pabora,
COJIEpIKaIINX CTETICHH C [ETBIM CaMOCTOSsITeNIbHA
nokasarenemM. BeImoaHATh s pabora,
AureGpandeckue TOXKICCTBEHHBIC TIPEOOpa30OBaHUS MaTeMaTHIeCKU
RE— bubmmorexa [IOK palroHaIbHBIX BRIPAXKEHUI HA OCHOBE | i TUKTAHT, TECT
N 5 https://m.edsoo.ru/7f41 paBuJjI ICUCTBUI HAJl MHOTOUJICHAMU
KBanparnsiii
N 7af8 U anreOpandyecKuMU JpoOsIMH.
TPCXAICH PacknaapiBaTh KBapaTHBII TPEXUICH
Ha MHOXUTenu. [IpumensaTs
npeoOpa30BaHUsI BRIPAKEHUN JIsI
pelleHus Pa3InYHBIX 3a7a4 U3
MaTEeMaTHKH, CMEKHBIX TIPEMETOB, U3
peanbHOM MPAaKTUKH.
[IpuMeHSTh MOHSTHE CTETICHU C KonTpomsHas
IIEJTBIM TIOKa3aTeJIeM, BBITTOTHSITh paborta,
peoOpa3oBaHUs BRIPAKEHUH, CaMOCTOSITENIbHA
COJICPIKaIINX CTETICHH C TETBIM s pabora,
nokasareneM. BeImoaHATh IPOBEPOYHAs
AnreGpanieckie TOKJIECTBEHHBIC npeo6pa3(V)BaHH;{ pabora,
T — but6mmorekxa [IOK paHI/IOHaJ'IBuHLIX BE)Ipa}KeHI/II/I Ha OCHOBE MaTeMAaTHYECKH
Anre6 15 https.//m.edsoo.ru/7f41 | TpaBWI ACUCTBUHU HAJ MHOTOWICHAMH | i JUKTAHT,
reopanieckadt 7af8 U anredpanvdecKuMu IpoOsSMHu. TEPMUHOJIOTHYE
JpoOB PackitagpiBath KBaagpaTHBIN TPEXUIIEH CK Wil TUKTAHT,

Ha MHOXXHUTCIIN. HpI/IMeHSITB
peoOpa3oBaHUs BRIPAKEHUH st
PEICHUA Ppa3JIMYHBIX 3a1a4 U3
MaTCeMaTuKu, CMCIKHBIX ITPEAMCTOB, U3
peaTbHOM MPAKTUKHU.

3a4eT, YCTHBIN
OTBET




YpaBHeHUs U
HEPABEHCTBA.
KBanpatHsie
ypaBHEHUS

15

bubmuoreka [JOK
https://m.edsoo.ru/7f41
7af8

Pewiate nuHeliHbIe, KBapaTHbIE
yYpaBHEHUS U palliOHAIbHbBIC
YpaBHEHUS, CBOISALINECS K HUM,
CHUCTEMBI JIByX YPAaBHEHHI C IByMs
nepemeHHbIMU. [IpoBoAUTH
MPOCTEUILINE UCCIEA0BAHUS
YpaBHEHUH U CUCTEM ypaBHEHHUM, B
TOM YHCJIE C TPUMEHEHUEM
rpaduuecKux npeacTaBIeHUN
(ycraHaBnMBaTh, UMEET JIM YpaBHEHUE
WIM CUCTEMA YPaBHEHUU pelIeHMUs,
€CJIM UMEET, TO CKOJIBKO, U TPOYEe).
[TepexoauThb OT CIOBECHOU
(hopMyIHPOBKY 33724 K €€
anredpanvyeckoi MoJIEIH C OMOIIBIO
COCTAaBJICHUS YPABHEHUS UJIU CUCTEMBI
ypaBHEHUH, UHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33]1a4
MIOJIyYEHHBIN pe3yabTaT. [IpumensaTs
CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIS
CpaBHEHUS, OIICHKU, PEIIATh
JIMHENHbIE HEPABEHCTBA C OJJTHOMI
TepEMEHHON U UX CUCTEMBI, 1aBaTh
rpadUUeCcKyr0 WILTIOCTPAIHIO
MHOECTBa PEIICHUI HEPaBEHCTRA,
CUCTEMBbI HEPaBEHCTB

Y CTHBIN OTBET,
KOHTpPOJIbHAs
pabora,
CaMOCTOSITENIbHA
s padora,
MaTeMaTH4eCKU
WA TUKTaHT, TECT
(mpoBonuTCs B
paMKax ypoka 5
-10 MunyT

YpaBHeHus u

HEpaBEHCTBA.
Cucremsl ypaBHEHUI

13

but6mmoreka [IOK
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Pemates nuHeliHble, KBapaTHbBIE
YpaBHEHUS U palluOHAIIbHbBIE
ypaBHEHUS, CBOSIINECS K HUM,
CHUCTEMBI IBYX YPaBHEHUH C IBYMs
nepemeHHbIMU. [IpoBOIUTE
MPOCTEUILINE UCCIEA0BAHUS
YpaBHEHUH U CUCTEM YPaBHEHHI, B
TOM YHCJIE C MPUMEHEHUEM

Y CTHBIN OTBET,
KOHTpPOJIbHAsI
pabora,
CaMOCTOSITENIbHA
s paborta,
MaTeMaTH4ECKU
W TUKTaHT, TECT
(mpoBoauTCS B




rpadu4ecKux MpeacTaBIeHUN
(ycraHaBiuBaTh, UMEET JIM YpaBHEHUE
WIN CHUCTEMA YpaBHEHUI peleHus,
€CJIM UMEET, TO CKOJIbKO, U IIPOYEE).
[TepexoauThb OT CIOBECHOU
(OpMyYIHPOBKH 3a/1a4H1 K €€
ayreOpandeckoil MOZIENU ¢ OMOILBIO
COCTaBJICHHA YpPaBHCHHUA NI CUCTEMbI
ypaBHEHM, HHTEPIIPETUPOBATH B
COOTBCTCTBHH C KOHTECKCTOM 3aJa4u
MIOJTy4YeHHBIH pe3yibTar. [IpumeHsaTs
CBOMCTBA YHCJIOBBIX HCPABCHCTB IJIA
CpaBHEHMsI, OLIEHKHU, PEeIIaTh
JIMHEHHBIE HEPABEHCTBA C OJJHON
NIEPEMEHHON U UX CUCTEMBI, 1aBaTh
rpadUyecKyro WILTIOCTPALNIO
MHO>KECTBA PELLICHUI HEPABEHCTBA,
CHUCTCMBbI HCPABCHCTB

paMKax ypoka 5
-10 muHYT

VYpaBHeHus u
HEPaBEHCTBA.
HepasenctBa

12
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Pemate nuHeliHbIe, KBaIpaTHHIE
YPaBHEHUS U pallMOHAJIbHBIE
YpaBHEHUS, CBOISALINECS K HUM,
CUCTEMBI IBYX YPAaBHEHMH C IBYMs
nepeMeHHbIMU. [IpoBOUTE
MIPOCTEUIINE UCCIENOBAHUSA
YpaBHEHUI U CUCTEM ypaBHEHUH, B
TOM 4HCJIE C IPUMEHEHUEM
rpaduyecKux npeacTaBIeHu
(ycraHaBiIHMBaTh, UMEET JIM ypaBHEHUE
WY CUCTEMA YPABHEHUI pELIEHUs,
€CJIM UMEET, TO CKOJIBKO, U IIPOYEE).
[TepexoauTh OT CIIOBECHOM
(OpMyYIMPOBKH 3a/1a4H1 K €€
anreOpandeckoil MOJEIU ¢ HOMOILBIO
COCTABJICHUS YPABHEHUS WJIU CUCTEMBI

Y CTHEBIN OTBET,
KOHTpPOJIbHAsI
pabora,
CaMOCTOSITENIbHA
g pabora,
MaTeMaTH4ECKU
W TUKTaHT, TECT
(mpoBoauTCS B
paMKax ypoka 5
-10 MunyT




ypaBHEHUH, HHTEPIIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4
MOJTy4YEHHBIN pe3ynbTaT. [[pumenars
CBOMCTBA YNCIIOBBIX HEPABEHCTB IS
CpaBHEHHS, OLICHKH, PeIIaTh
JIMHEHHbIE HEPABEHCTBA C OJJHON
MEPEMEHHOM U UX CUCTEMBI, 1aBaTh
rpaUyecKyro WILITOCTPALUIO
MHO>KECTBA PEIlICHU HEPABEHCTBA,
CUCTEMbI HEPaBEHCTB

OyHKIUU.
OCHOBHBIE TTOHATUSI

bubmuoreka [JOK
https://m.edso0o.ru/7f41
7af8

[ToHuMaTh U UCTIOIB30BATH
(yHKIMOHATIBHBIE TIOHATHS U SI3BIK
(TepMHHBI, CUMBOJIMYECKHE
0003Ha4YEHMUsI ), OPEIEISITh 3HAUCHUE
(YHKLIMHU IO 3HAYEHUIO apr'yMEeHTa,
OTIpeNIeNATh CBOMCTBA (DYHKITHH 110 €€
rpa¢puxy. CTpouTs rpapuku
AJIEMEHTAPHBIX (DYHKIHIA BUAA: Y =
kIx,y=x2,y=x3,y=x],y=1x,
OIMCHIBATH CBOWCTBA YHCIIOBOM
¢GbyHKIMY 10 €€ rpaguky

Y CTHEBIN OTBET,
KOHTpPOJIbHAs
pabora,
CaMOCTOSITEIIbHA
sl pabora,
MaTeMaTHYeCKH
W TUKTAHT, TECT
(mpoBOTUTCS B
paMKax ypoka 5
-10 munyT

DyHKIMH.
Yucnosblie GyHKINH

but6mmorexa [JOK
https://m.edsoo.ru/7f41
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[ToHnMaTh 1 UCIIOJIB30BATH
(yHKIIMOHATILHBIE TIOHSTHS U SI3BIK
(TepMHHBI, CAMBOJIMYECKHE
0003Ha4YeHHUsT ), ONPENEISITh 3HAUCHUE
(YHKIIMU TIO 3HAYEHUIO apryMEeHTa,
OTIPeNIeNATh CBOMCTBA (DYHKITHH 110 €€
rpapuxy. CTpouts rpaduku
AJIEMEHTAPHBIX (QYHKIHIA BUAA: Y =
kix,y=x2,y=x3,y= x|, y=1x,
OIMCHIBATH CBOMCTBA YHCIIOBOI
dbyskmn o e€ rpaduxy

Y CTHEBIN OTBET,
KOHTPOJIbHAS
pabora,
CaMOCTOSITENIbHA
s pabora,
MaTeMaTU4YeCKH
W TUKTAHT, TECT
(mpoBOIUTCS B
paMKax ypoka 5
-10 munyT




[ToBTrOpenue n
10
000011eHNEe

bubmuoreka [JOK
https://m.edsoo.ru/7f41
7af8

Y CTHBIN OTBET,
KOHTPOJIbHAS
pabora,
CaMOCTOSITENIbHA
s padora,
MaTeMaTH4eCKU
WA TUKTaHT, TECT
(mpoBonuTCs B
paMKax ypoka 5
-10 munyT

OBIIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME
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9 KJIACC

KoaudecTBO 4acoB

CHHCOK UTOrOBBIX

Cnoco0 oneHku

MpakT DJIeKTPOHHbIE IUIAHUPYEMBIX HTOTOBBIX
Ne HaumeHnoBanue pa3iesnoB Koutpoas | myecku (uudposbie) Pe3yJbTaToOB C IJIAHHPYEMbIX
n/m | M TeM NPOrpamMMmbl Bcero HbIE e o0pa3oBaTe/ibHbIE YKa3aHHeM 3TaloB UX pe3yJIbTaToB
padoThI pador pecypchbl (popmupoBanus
bl
CpaBHuBath 1 KoHntponpnas
YIIOPSIOYNBATh paborta,
pallnOHAJIBEHBIC 1 CaMOCTOSITENIbHAS
UppainoHaabHbIC YKCIIA.
BII),?H(I)IJIH;ITL pagora,
apupmMeTHyecKue TpOBEpotHa
JIEWCTBUSA C pabora,
panuoHaILHBEIMU MaTeMaTU4YCCKHNN
YUCIIaMH, COYeTas JIAKTAaHT,
YCTHBIE W TUCbMEHHBIC TEPMHHOJIOTUYECK
Bu6miorexa [OK NPUEMBI, BBITIOJHATD Wit IUKTAHT, 3a4eT,
Hucna u BhIaMCIICHH. 9 https://m.edsoo.ru/7f419d | BorICHCHITIC YCTHBIH OTBET

JlericTBUTENbHBIC YHCIIa

08

UPpaMOHATIbHBIMU
yuciiaMu. Haxoants
3HAQUYEHMS CTENEHEN C
[EIBIMH IOKA3aTEIISIMU 1
KOpPHEM, BBIYUCIISTH
3HAQYCHHS YMCIIOBEIX
BbIpakeHUil. OKpYTIsTh
JeMCTBUTEIILHEIE YHCIIa,
BBITIOJIHATH TPUKUIKY
pe3ybTaTa BEIYMCICHUH,
OLICHKY YMCJIOBBIX
BbIpaKEHU U




YpaBHeHUA U
HEPABEHCTBA. Y paBHEHUS
C OJIHOM IIEPEMEHHOMN

14

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d

08

Pewiate nuHelHbIe U
KBaJIpaTHbIC YpaBHEHUS,
YPaBHEHUs, CBOIALUECS
K HUM, IIPOCTEUILINE
IpOOHO - paliiOHaJIbHbIE
ypaBHeHus. Pemars
CHUCTEMBI JBYX JTMHEHHBIX
YPaBHEHUU C ABYMs
IIEPEMEHHBIMU U
CUCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX
OJIHO YpaBHEHME HE
SIBJIAETCS JIMHEUHBIM.
Pematp TekcTOBBIE
3aJauu aNredpanyecKum
CIOCOOOM C MOMOIIBIO
COCTAaBJICHUS YPABHEHMS
WJIM CUCTEMBI IBYX
YPaBHEHHUH C IBYMs
IIEPEMEHHBIMU.
IIpoBoauTs mpocreiiime
HCCIIEIOBAaHUS
YPaBHEHHUI U CUCTEM
YpaBHEHUH, B TOM YHCIIE
C IPUMEHEHUEM
rpaduuecKkux
npencrasieHui Pemars
JIMHENHbIE HEPABEHCTBA,
KBaJIpaTHbIE
HEPABEHCTBA,
n300pakaTh perieHue
HEPABEHCTB Ha YHCIIOBOM
IIPSIMOM, 3aIlUCHIBATh
pELICHNE C ITOMOILBIO

KontposnbHas
paborta,
CaMOCTOSITENIbHAS
pabora,
IIPOBEPOYHAs
pabora,
MaTeMaTU4ECKUI
JTUKTaHT,
TEPMHHOJIOTHYECK
WM TUKTaHT, 3a4€T,
YCTHBINA OTBET




CHMBOJIOB. Pemath
CHCTEMBI JIMHEHHBIX
HEpPaBEHCTB, CUCTEMBI
HEPABEHCTB,
BKJTFOYAFOIIHE
KBa/IpaTHOE
HEpPaBEHCTBO,
n300pakaTh perieHne
CHCTEMbI HEPAaBEHCTB Ha
YUCIIOBOU NPSIMOMH,
3aIlMChIBATh PEIICHUE C
IIOMOIILI0 CHMBOJIOB.
Hcnonp3oBaTh
HEpaBEHCTBA MPHU
PEIICHUH Pa3TnIHBIX
3a7ad4.

YpaBHeHus u
HepaBeHCTBa. CHCTEMBI
YPaBHEHUU

14

bu6nmoreka [JOK
https://m.edsoo.ru/7f419d

08

Pemate nuHelinbie u
KBaJ[paTHBIC YPABHECHMUS,
YpaBHEHUS, CBOASIINECS
K HUM, IIPOCTEMNIINE
JIpoOHOpaIOHAIEHBIE
ypaBHeHus. Pemars
CUCTEMBI ABYX JIMHEUHBIX
YPaBHEHUU C ABYMS
MepEMEHHBIMU U
CHUCTEMBI IBYX
YpaBHEHUH, B KOTOPBIX
OJIHO YpaBHEHHE HE
SIBJISIETCS JIMHEHHBIM.
Pemate TekcTOBBIE
3aauu anredpandecKum
CIocOo0OM C IIOMOIIBI0
COCTaBJICHUS YpaBHEHUS
WJIM CUCTEMBI IBYX

KoHnTtponpHas
pabora,
CaMOCTOSITENIbHAS
pabora,
IPOBEPOYHAs
pabora,
MaTeMaTH4eCKUI
JTUKTaHT,
TEPMHHOJIOTHYECK
Ui TUKTAHT, 324€T,
YCTHBIN OTBET




YPaBHEHUU C IBYyMs
MePEeMEHHBIMHU.
[IpoBoauTh mpocreitmme
HCCIIEI0BAHUS
YpaBHEHUH U CUCTEM
YPaBHEHUH, B TOM YUCIIE
C IPUMEHEHUEM
rpaduIecKux
NpeACTaBICHUI
(ycranaBiuBaTh, UMEET
JIY ypaBHEHHE WU
CUCTEMa ypaBHEHUH
peuieHus, eCiIu UMEET, TO
CKOJIbKO, U TIpOYEe).
Pewiate nuHelinbie
HEpaBEHCTBA,
KBa/IpaTHbIE
HEpaBEHCTBA,
M300paXkaTh pelieHue
HEPABEHCTB Ha YHCIIOBOM
MpsIMOH, 3aIUChIBAThH
peLIeHrE C ITOMOILBIO
CUMBOJIOB. Pemath
CHUCTEMBI JINHEHHBIX
HEPaBEHCTB, CUCTEMBbI
HEPaBEHCTB,
BKJIIOYAIOIIINE
KBa/IpaTHOE
HEPaBEHCTBO,
n300paXkaTh pelieHue
CHUCTEMbI HEPABEHCTB Ha
YUCIIOBOM MPAMOW,
3alUCHIBaTh PEIICHUE C
ITOMOIIIBKO CUMBOJIOB.




YpaBHeHUS U
HEPABEHCTBA.
Hepasencrsa

16

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d

08

Pewiate nuHelHbIe U
KBaJIpaTHbIC YpaBHEHUS,
YPaBHEHUs, CBOIALUECS
K HUM, IIPOCTEUILINE
IpOOHO - paliiOHaJIbHbIE
ypaBHeHus. Pemars
CHUCTEMBI JBYX JTMHEHHBIX
YPaBHEHUU C ABYMs
IIEPEMEHHBIMU U
CUCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX
OJIHO YpaBHEHME HE
SIBJIAETCS JIMHEUHBIM.
Pematp TekcTOBBIE
3aJauu aNredpanyecKum
CIOCOOOM C MOMOIIBIO
COCTAaBJICHUS YPABHEHMS
WJIM CUCTEMBI IBYX
YPaBHEHHUH C IBYMs
IIEPEMEHHBIMU.
IIpoBoauTs mpocreiiime
HCCIIEIOBAaHUS
YPaBHEHHUI U CUCTEM
YpaBHEHUH, B TOM YHCIIE
C IPUMEHEHUEM
rpaduuecKkux
npencrasieHui Pemars
JIMHENHbIE HEPABEHCTBA,
KBaJIpaTHbIE
HEPABEHCTBA,
n300pakaTh perieHue
HEPABEHCTB Ha YHCIIOBOM
IIPSIMOM, 3aIlUCHIBATh
pELICHNE C ITOMOILBIO

KontposnbHas
paborta,
CaMOCTOSITENIbHAS
pabora,
IIPOBEPOYHAs
pabora,
MaTeMaTU4ECKUI
JTUKTaHT,
TEPMHHOJIOTHYECK
WM TUKTaHT, 3a4€T,
YCTHBINA OTBET




CHMBOJIOB. Pemath
CHCTEMBI JIMHEHHBIX
HEpPaBEHCTB, CUCTEMBI
HEPABEHCTB,
BKJTFOYAFOIIHE
KBa/IpaTHOE
HEpPaBEHCTBO,
n300pakaTh perieHne
CHCTEMbI HEPAaBEHCTB Ha
YUCIIOBOU NPSIMOMH,
3aIlMChIBATh PEIICHUE C
IIOMOIILI0 CHMBOJIOB.
Hcnonp3oBaTh
HEpaBEHCTBA MPHU
PEIICHUH Pa3TnIHBIX
3a1a4

DOyHKIMHA

16

bu6nmoreka [JOK
https://m.edsoo.ru/7f419d

08

PacnoznaBats pyHKITNH
W3y4YEHHBIX BUJOB.
[Toka3zbiBaTh
CXEMaTUYECKU
pacrnoyioxkeHue Ha
KOOPJAMHATHOM
MJIOCKOCTH TpauKoB
byukmii Buaa: y = kx, y
=kx+b, y=k/x, y=ax2
+bhx+c,y=x3,y=Vx,
Y =X|, B 3aBUCUMOCTH OT
3HAYCHUI
KOA(PHUIMEHTOB,
ONKUCHIBATh CBOMCTBA
¢bynkuuit. CTpouTs
n300paxkath
CXeMaTHU4eCKH Tpaduku
KBaJIpaTUYHBIX QYHKIUH,

KonTtponbHas
pabora,
CaMOCTOSITENIbHAS
pabora,
IPOBEPOYHAs
pabora,
MaTeMaTH4eCKUI
JTUKTaHT,
TEPMHUHOJIOTUYECK
Ui TUKTAHT, 324€T,
YCTHBIN OTBET




OITMCHIBATh CBOICTBA
KBaJ[paTUYHbIX (PYHKIUH
10 MX rpadukram.
PacnioznaBars
KBaJIPaTHYHYIO (PYHKLIUIO
o opmyne, IPUBOAUTD
HpUMEPBHI KBaIPaTHUHBIX
(GyHKIMN U3 peabHOM
YKU3HU, (PU3UKH,

Yucioswle
OCJIe10BaTEIbHOCTH

15

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d

08

TeOMETPHH.
PacnoznaBath KontponsHas
apuMeTHIECKYIO U pabora,
TCOMCTPHUHCCKYIO caMocCTosATebHas
IPOTPECCUU TIPU Pa3HBIX pabota,
crocobax 3agaHusl.

BBIMOTHATD BHIYMCIICHHS TpOBCpOTHas

C UCTIOJIb30BAaHUEM pabora,

dbopmyn n-ro uneHa MaTeMaTHYeCKU
apupMeTHIeCcKon 1 JTUKTAHT,
TeOMETPUIECKOH TEPMUHOJIOTHYECK

IIPOTPECCHM, CyMMBI
MEPBBIX N WICHOB
N306paxaTs diaeHsbl
MOCJIEeI0BATEILHOCTH
TOYKAMH Ha
KOOPJAMHATHOM
IUIOCKOCTH. Pematp
3a71a4¥, CBA3aHHBIE C
YUCIOBBIMU
MOCJIE€I0BATEILHOCTSAMH,
B TOM YHCJIE 3a7a4H U3
peanbHOM KU3HU (C
HCITOJIb30BAHUEM

Wi TUKTAHT, 3a4€T,
YCTHBINA OTBET




KaJIbKYJIATOPA,
IU(PPOBBIX TEXHOJOTHUH).

[ToBTOpenue, o6o0IIeHNE,
cucTeMaTu3alus 3HaHu

18

bu6nmmoreka [IOK
https://m.edsoo.ru/7f419d

08

KonTponpHas
paborta,
CaMOCTOSITEJIbHAS
pabora,
POBEPOUHAs
pabora,
MaTeMaTHYECKH
JUKTaHT,
TEPMHHOJIOTHYECK
Wi TUKTaHT, 3a4€T,
YCTHBIA OTBET

OBIIEE KOJIMYECTBO
YACOBIIO ITPOIT'PAMME

102




HOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
Kosun4yecTBo yacon JJIeKTPOHHbIE
Ne ara u@posbie
n/n Tewa ypoxa Bcero Konrpopiie | Hpaxririeckue II/I[Sy'-IeHI/Iﬂ :)Iﬁl()l;I;OBaTeJILHLIe
padoThI padoThI pecypesI
1 [ToHsiTHE pallOHATBHOTO YKCIIa 1
5 Apudmerndeckne IeWcCTBUS C 1
panMoOHATFHBIMHU YUCIIAMH
3 Apudmerndeckue AecTBUS C 1
paloHaIbHBIMU YHUCIAMH
4 Apudmernueckue 1eHCTBUS C 1
paMoOHATEHBIMHU YUCIIAMH
5 Apudmernueckue aeicTBUS C 1
paloHaIbHBIMU YUCIAMH
6 Apudmernueckue aelcTBUS C 1
paMoOHATEHBIMHU YUCIIAMH
5 CpaBHeHue, yropsA0uuBaHue 1
palMOHAEHBIX YHCET
8 CpaBHeHuUe, yrops10uuBaHue 1
palMOHAEHBIX YHCET
9 CpaBHeHue, yrops10uuBaHue 1
palMOHAEHBIX YHCET
10 CreneHs ¢ HaTypaTbHBIM 1 bubnmnoreka [JOK
IoKa3areieM https://m.edsoo.ru/7f4211de
11 CreneHs ¢ HaTypalTbHBIM 1 bubnmoreka [JOK

IIoKasarejiem

https://m.edsoo0.ru/7f421382




12

CreneHb ¢ HaTypalbHBIM
HOKa3aTesieM

bu6mmorexa IIOK
https://m.edsoo.ru/7f42154e

13

CreneHb ¢ HaTypalbHBIM
HOKa3aTesieM

bu6mmorexa IIOK
https://m.edsoo.ru/7f4218be

14

CrermneHb ¢ HaTypalbHBIM
roKaszaresiem

15

Pemenrie OCHOBHBIX 3aj1a4 Ha
JIpOOH, IPOIICHTHI U3 PEATbHOU
MIPaKTUKHU

16

PernieHne OCHOBHBIX 33/1a4 Ha
JpoOu, IPOIEHTHI U3 PEATbHOM
HPaKTHKA

17

Penienne oCHOBHBIX 337124 Ha
JpoOH, IPOTICHTHI U3 PEATbHOU
MPaKTHKU

18

Pemienne ocHOBHBIX 3a/1a4 Ha
JpoOH, IPOTICHTHI U3 PEATbHOU
MPAKTUKH

19

[Ipu3Haky 1e1MMOCTH, pa3I0KEeHUs
Ha MHOXHTEJH HAaTYpaJIbHbBIX YHCEIl

20

[Ipu3Haky 1e1MMOCTH, pa3I0KEHUs
Ha MHOXHTEJIH HAaTYpalIbHbBIX YHCEIl

21

PeanbHbie 3aBucumoctu. [Ipsamas u
oOpaTHast TPONOPIMOHATIEHOCTH

22

PeanbHuble 3aBucumoctu. [lpsamas u
oOpaTtHasi MPOMOPLUUOHATIBHOCTH

23

Peanbnbie 3aBucumocTtu. [Ipsamas u
oOpaTHasi MPOMOPIHOHATBHOCTH




Peanbnsle 3aBucumoctu. [Ipsmas u

24
oOpaTHasi MPONOPIUOHATBHOCTH
o5 KonTtponbHas paboTa o teme
"Paunonansubie yncna'
26 BbykBeHHbIE BhIpaKEHUS bubmorexa [OK
Y P https://m.edsoo.ru/7f41feec
97 Ilepemennsie. Jlonyctumele
3HAUCHUS TIEPEMEHHBIX
28 DopmyIbt
29 DopMyIb
[IpeoOpazoBanre OYKBEHHBIX
30 p . I; N K e ckoBo bu6nmoreka IIOK
BBIPKCHUI KPBITHE CKOOOK H
P > Packp https://m.edsoo.ru/7f41fafa
MpUBEICHNE MTOT00HBIX ClIaraeMbIX
[IpeobpazoBanue OyKBEHHBIX
31 BLI: a>K12HI/II71 ack ZII;I/IC CKOOOK 1 bubmmorexa LOK
P > bacxp https://m.edsoo.ru/7f41fd70
MpUBEICHNE MTOT00HBIX ClIaraeMbIX
[IpeobpazoBanmne OyKBEHHBIX
32 BBIp)KEHUH, pacCKphITHE CKOOOK U
MpUBEICHNE MTOT00HBIX ClIaraeMbIX
[IpeoOpazoBanne OyKBEHHBIX
33 BBIp)KEHUH, pacKpbITHE CKOOOK U
MpHUBEICHUE MTOT00HBIX ClIaraeMbIX
34 CBoiicTBa CTENEHU C HATYPATHHBIM bubnmnoreka [JOK
IoKa3arejieM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENIEHU C HATYPATbHBIM bubnmnoreka [JOK
[IOKa3areyeM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYpPaIbHBIM bubnuoreka [{OK

I1oKas3arTcjiem

https://m.edsoo.ru/7f4218be




bu6mmorexa IIOK

37 M e
HOTORICHR! https://m.edsoo.ru/7f42276e
bu6mmoreka IIOK
38 M
HOTOTICHE! https://m.eds00.ru/7f422930
39 CnoxeHue, BBIYUTaHUE, YMHOXKEHUE bu6mmoreka IIOK
MHOTOYWICHOB https://m.edsoo.ru/7f422af2
40 CnoxeHue, BBIYUTaHUE, YMHOKEHUE bubnunorexa [IOK
MHOT'O4YJICHOB https://m.edsoo.ru/7f422cc8
41 CrnoxeHue, BBIYUTaHUE, YMHOKEHUE bubnunoreka [IOK
MHOT'O4YJIEHOB https://m.edsoo.ru/7f422fca
49 CrnoxeHue, BBIYUTaHUE, YMHOKEHUE bu6nmoreka IIOK
MHOT'O4YJICHOB https://m.edsoo.ru/7f423182
43 DopMyIIbl COKpPAIIEHHOTO bubnumoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f42432a
44 DopMyIIbl COKpPAIIEHHOTO bubnumoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f42464a
45 DopMyJIBI COKPAILEHHOTO bu6nmoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f424c12
46 DopMyIIbl COKpPAIIEHHOTO bu6nuoreka [IOK
YMHOXKECHUSA https://m.edsoo.ru/7f424fd2
47 DopMyIBI COKPAEHHOTO bubnuoreka [IOK
YMHOXKEHUS https://m.edsoo.ru/7f4251d0
48 PaznoxxeHre MHOTOUYJIEHOB HA bubmmorexa [IOK
MHOXUTEIN https://m.edsoo.ru/7f423312
49 PaznoxxeHre MHOTOUYJIEHOB HA bu6mmorexa [IOK
MHOKHTENH https://m.edsoo.ru/7f4237fe
50 PaznoxxeHre MHOTOUYJIEHOB Ha bubmuorexa [IOK

MHOXXHTCIIN

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




PasnoxxeHre MHOTOYJIEHOB Ha

51
MHO>KUTEITH
59 KonTtponpHas pabora o Teme
"AnreOpanyeckue BbIpaKeHH "
YpaBHeHue, IpaBuia
53 npeoOpa3oBaHusl ypaBHEHUS,
PaBHOCHJIBHOCTb YpaBHEHUI
JIlunelinoe ypaBHEHHE ¢ OAHOU
54 IIEPEMEHHOM, peleHne IMHEHHBIX
YpaBHEHUI
JInneliHOE ypaBHEHHE C OAHOU
55 ne eMeHHOi;Ip elIeHre TMHEHHBIX bubmmorexa LOK
p N p https://m.edsoo.ru/7f420482
ypaBHEHUI
JIuneliHOe ypaBHEHHUE C OHOMI
56 MIEPEMEHHOM, peleHne JTMHEHHBIX
YPaBHEHUM
57 Pemenne 3aga4 ¢ moMoOIIBIO bu6nmoreka IIOK
YPaBHEHH https://m.edsoo.ru/7f42064e
58 Pemenne 3aga4 ¢ moMoOIIBIO bu6nmoreka IIOK
YpaBHEHUM https://m.edsoo.ru/7f420806
59 Pemenne 3aga4u ¢ TOMOIIBIO bu6mmnoreka IIOK
YpaBHEHUM https://m.edsoo.ru/7f4209a0
60 Penrenue 3a/1a4 ¢ mOMoIIbIO bu6mmorexa [IOK
YpaBHEHUM https://m.edsoo.ru/7f420e6e
61 JIunelinoe ypaBHEHHE C AByMS bubnuoreka [IOK
NEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427c32
62 Jluneiinoe ypaBHEHHE C IBYMS bubnmoreka [JOK

NEPEMEHHBIMH U €ro rpaduk

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




Cucrema ByX JIMHEHHBIX

bu6mmorexa IIOK

63
YPaBHEHUH C IByMs IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema ByX JIMHEHHBIX
YpaBHEHHIA ¢ IBYMsI IEPEMEHHBIMU
65 CucreMa IByX JTMHEHUHBIX
YPaBHEHHIA ¢ IBYMsI IEPEMEHHBIMU
66 Cucrema 1ByX JIMHEHHBIX
YPaBHEHMH ¢ IByMsI IEPEMEHHBIMU
67 Pemenue cuctem ypaBHeHUI bubmorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenue cuctem ypaBHeHU bubmorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHeHHI bubmmorexa [TOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHeHHI
71 Pemenue cucrem ypaBHeHHI
79 KonrtponbHas pabota 1o reme bubnuoreka I[{OK
"JIuHeliHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 KoopauHara Toukn Ha mpsMoi bubmmorexa [OK
https://m.edsoo.ru/7f41de76
74 UucnoBbie TPOMEKYTKH bubmorexa [OK
https://m.edsoo.ru/7f41dff2
75 YucnoBble NPOMEKYTKU
76 Paccrosiaue Mexay AByMst TOUKaMu
KOOPJIMHATHON IIPSAMOM
77 PaccrosiHue Mexy 1ByMs TOUKaMU

KOOPAMHATHOW MPSAMOi




78 IIpssMoyronbHas cucreMa bubnunoreka IIOK
KOOPAMHAT HA IJIOCKOCTH https://m.edsoo.ru/7f41el6e
IIpssMoyronbHas cucreMa bubnunoreka IIOK

79
KOOPJIMHAT Ha TUIOCKOCTH https://m.edsoo.ru/7f41e42a

80 [Tpumepsl rpadKoOB, 3aJaHHBIX bubnmorexa [JOK
dbopmynamu https://m.edsoo.ru/7f41e8a8

81 [Tpumepsl rpadMKOB, 33 JaHHBIX bubnunoreka [IOK
bopmynamu https://m.edsoo.ru/7f41ed80

82 [Tpumepsi rpadukoB, 3alaHHBIX
bopmynamu

83 [Tpumepsi rpadukoB, 3alaHHBIX
bopmynamu

84 Urenue rpadukoB peaabHbIX bu6nuoreka [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24

85 Urenue rpadukoB peaabHbIX
3aBUCUMOCTEN

bu6nmoreka IIOK
86 I1
OHATHC YHKILH https://m.edsoo.ru/7f41ef06
87 I'paduk dpyHkIMN
N N bubmmorexa [IOK
88 Crofictsa pymKimi https://m.edsoo.ru/7f41f078
. . bubmuotexa [IOK
89 Cpofictsa pyHkumi https://m.edsoo.ru/7f41f1fe
. bubmuorexa [IOK
90 J
HHCHHAT QYKL https://m.edso0.ru/7f427282
91 Jluneiinas GyHKIUSA bubmorexa [IOK

https://m.edsoo.ru/7f427412




92 [octpoenue rpaduka TUHEHHOMI 1 bubnunoreka IIOK
byHKIIUN https://m.edsoo.ru/7f426d1e
93 [octpoenue rpaduka TUHEHHOM 1
byHKIIUN
94 I'padux pynxmm y =[x|
95 I'padux pynkimn y =[x
KonrtponbHas paboTa 1o reme
96 "Koopaunatsl u rpaduku 1 bubmorexa LIOK
P | P ' https://m.eds00.ru/7f41f50a
DOyHKIMHT
n o
. OBTOpCHHUE OC};OBHBIX TOHATHH 1 . BuGorexa [IOK
METOAOB Kyped I acea, https://m.edso0.ru/7f429c6c
00001IeHIEe 3HAHWIA
[ToBTOpEHNE OCHOBHBIX TIOHSATHH U
98 METO/IOB Kypca 7 Kjacca 1 bubmorexa LIOK
AOB VP . https://m.eds00.ru/7f429f32
0000111eHIEe 3HAHU
0 [ToBTOpeHuE OCI;OBHI:IX TIOHATHH 1 . BuGmorexa LIOK
METONOB Kyped KiI aced, https://m.edsoo.ru/7f42a0e0
0000111eHIEe 3HAHU
[ToBTOpEHME OCHOBHBIX MMOHATUH U
100 METOJIOB Kypca 7 Kiacca 1 bubmotera HOK
/OB KYP N ’ https://m.edsoo.ru/7f42a27a
000011IeHE 3HAHNIT
101 Wrorosast koHTposbHas paboTta 1
[ToBTOpEHHE OCHOBHBIX MOHATHH U
102 METOJ/IOB Kypca 7 Kjacca 1 bubmorexa LIOK
F1OB KYP . ’ https://m.edsoo.ru/7f42a900
0000111eHIE 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 102
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8 KJIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE
Ne ara uudgposbie
Tema ypoka Kontpoabubie | IlpakTuueckue A p
n/n Bcero u3ydyeHusi | 00paszoBaTeIbHbIE
padoTbI padoTbI
pecypchbl
1 KBanparueiil kopeHb U3 4uciia 1 buGnnorexa LIOK
P P https://m.edsoo.ru/7f42d452
5 [TonsiTHE 00 MPpAITMOHATEHOM 1 bubanoreka [IOK
qucie https://m.edsoo.ru/7f42eaaa
3 JecsTruunblie MPUOIMKEHUS 1
UPPALMOHATIBHBIX YHCE
4 JlecsiTHUHBIC IPUOIIMKEHIS 1
UPPAIMOHATBHBIX YHCE
5 JelicTBUTENBHBIE YKCTIA 1
5 CpaBHeHHE JEHCTBUTETBHBIX 1
qrcen
7 CpaBHeHHE JEHCTBUTETBHBIX 1
qrcen
8 ApudmeTnuecknii KBaJapaTHBIH 1
KOpEHb
9 VYpaBHeHue BUa x> = a 1
10 CroiicTBa apu(hMEeTUIECKIX 1 bubnmnoreka [IOK
KBaJPaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
CaoiicTBa apupMETHIECKUX bubmuotexa LIOK
11 . 1
KBaJPaTHBIX KOPHEH https://m.edsoo.ru/7f42d862




[TpeobpazoBaHue YHCIOBBIX

bu6mmoreka IIOK

12 i
BRIPAKCHIH, CONEpariimx https://m.edso0.ru/7£42dd26
KBaJIpaTHBIE KOPHU
IIpeoOpa3oBaHue YHUCIOBBIX
13 BLII) a)KIZ:HI/Iﬁ coepKaIux bubmorexa LIOK
P » CoMepaalll https://m.edsoo.ru/7f42ded4
KBaJpaTHBIE KOPHHU
[IpeobpazoBanme YMCIOBBIX
14 BBIPAXKEHUI, COLEPKALIUX bubmnorexa [IOK
p ’ p https://m.edsoo.ru/7f42e0be
KBaJpaTHBIE KOPHHU
[Ipeobpa3zoBanue YHCIOBBIX
15 BBIPAKEHUI, COAEPIKALINX bubnnorexa [IOK
p ’ p https://m.edso0.ru/7f42e262
KBaJpaTHBIE KOPHHU
16 CrTeneHs C LeNbIM ITOKa3aTeneM Bubmorexa [IOK
https://m.edsoo.ru/7f4354a4
CranjapTHas 3aMuch 4ucia.
Pa3Mepsr 00bEKTOB OKPYIKaAIOIIETO
17 Mupa (0T AIEMEHTaPHbBIX YACTHI] JI0 bu6muotexa LIOK
KOCMHUYECKHX 00BEKTOB), https://m.edso0.ru/7f436098
JUTHTEITLHOCTH TIPOIIECCOB B
OKPYXKaroIIeM MUpE
18 CBOJMCTBA CTENEHY C IIEJIBIM bubnuoreka IIOK
rokazarejieM https://m.edsoo.ru/7f435648
19 CBOICTBA CTENEHU C LETBIM bubnuotexa [IOK
oKa3arejeM https://m.edsoo.ru/7f435648
20 CBoiicTBa CTEINEHH C 1IEJIBIM bubnuotexa [IOK
ToKa3aTejieM https://m.edsoo.ru/7f435648
21 CBoiicTBa CTEIEHU C 1IEJIBIM bu6muoreka [HOK

IIoKasarejiem

https://m.edsoo.ru/7f43599a




CBoIicTBa CTEIEHH C IIETBIM

bu6nmmoreka IIOK

22 [IOKa3aTeIeM https://m.edsoo.ru/7f435ed6
23 KBaapatublii TpEXxusieH
24 KBaapatupliii TpEXusieH
o5 PasnosxeHue kBapaTHOTO bubanoreka [IOK
TPEXUYIIEHA HA MHOXKUTEIN https://m.edsoo.ru/7f42fd38
26 Pa3nosxeHune kBagpaTHOTO bubmuoteka LIOK
TpEXWIeHa Ha MHOXKHUTEIIN https://m.edsoo.ru/7f42fd38
KonTponbhas paborta o remam
27 "KBagparusle kopau. CTeneHu. bubmorexa LIOK
KpazpaTibiii Tpexten” https://m.edsoo.ru/7f42ec80
bubnnoreka [IOK
28 Anrebparieckas Apode https://m.edsoc{.l r3/7f430382
JlonycTrMble 3HAYEHUS
29 MEPEMEHHBIX, BXOSIINX B
anredpanvyecKue BbIpaKeHHs
JlonycTrMble 3HAaYEHUS
30 MIEPEMEHHBIX, BXOJSIINX B
anredpanvdecKue BbIpaKeHHs
31 OCHOBHOE CBOMCTBO but6mmoreka [IOK
anredpandeckoii 1podu https://m.edso0.ru/7f4308e6
% | Coxpamennie mposii s T8
33 Coxpatierite Apodeii ngsnf/ﬁfdiif r(L?/I;f430f44
34 Coxkpamenue apobei bubmotexa OK

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




Clo)KeHHe, BEIYUTaHHE,

35 MHOYKEHHE U JeJICHUE Bubmmoreka LIOK
Y 8 . https://m.edso0.ru/7f43128¢
anreOpanyecKux apooeit
CrnoxeHue, BEIYUTAHUE,
36 MHOKEHHE U JICTICHUE Brbmmorexa [IOK
M At . https://m.edso0.ru/7f4315c0
anreOpanvecKux apooei
CnoskeHue, BEIYUTAHUE,
37 MHOXEHHE U JEICHUE Bubmorexa HOK
Y A . https://m.edso00.ru/7f4318c2
anreOpanvecKkux apooei
CnoskeHue, BEIYUTAHUE,
38 MHOKEHHE U JIETICHUE Bubmorexa HHOK
4 A . https://m.edsoo.ru/7f431a20
anreOpanvecKkux apooei
IIpeoOpa3zoBaHye BRIPAKCHHIA,
39 cop e )Ilc)a uXx anred I:E)II/ILICCKI/IG Bubmuorexa [IOK
Feprait p https://m.edsoo.ru/7f43259¢
Ipodu
IIpeoOpa3zoBaHye BRIpAKCHHIHA,
40 cop e >1]za nX aiared Ie)mquKHe Bubmuorexa [IOK
Fleprail p https://m.eds00.ru/7f432736
podu
IIpeoOpa3oBanue BRIpAKEHUH,
41 cop e >Ilja HUX anred znqecm/le Bubmorexa [IOK
AICPRAt p https://m.edsoo.ru/7f432736
podu
42 KonTponbhas pabora 1o Teme bubmuotexa LIOK
"Anrebpandeckas 1poOs" https://m.edsoo.ru/7f431d36
bu6nuoreka IIOK
43 K
BA/IATHOC ypaBierue https://m.edsoo.ru/7f42eela
44 HemnonHoe kBajpaTHOE ypaBHEHHE bubnmorexa LHOK

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




bu6nmmoreka IIOK

45 H
CHOTHOE KBAIPATHOE YPaBHCHHe https://m.edsoo.ru/7f42eela
16 dopMyna KOpHEN KBaAPATHOTIO bubmuorexa LIOK
ypaBHEHHUS https://m.edso0.ru/7f42f158
47 ®dopmyna KOpHEH KBaAPaTHOTO bubnmoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f42f3f6
®dopmyna KOpHEH KBapaTHOTO bubnmoreka [IOK
48
YPaBHEHHUS https://m.edsoo.ru/7f42f5a4
bubmuoreka IIOK
49 T B
copenta Breta https.//m.edsoo.ru/7f42fef0
bubmuoreka IIOK
T B
50 eopeMa Breta https://m.edso0.ru/7f430076
51 Pemenne ypaBHEeHH, CBOIAINXCS bubnuorexa LIOK
K KBaJpaTHbIM https://m.edsoo.ru/7f43c542
59 Pemienue ypaBHeHU, CBOISIIUXCS bu6nmorexa IIOK
K KBaJpaTHbIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimue npobHO- bubmuotexa LIOK
palMOHAIIbHBIE YPABHEHUS https://m.edso0.ru/7f4328c6
54 [Ipocreiimue npobHO- bubmuotexa LIOK
panuoHaIbHBIE YPABHEHUSA https://m.edsoo.ru/7f432b6e
Pemenne TekcTOBBIX 3a1a4 C bubnuoreka IIOK
55 .
IIOMOILBIO KBaJAPATHBIX YPAaBHEHUM https://m.edsoo.ru/7f42f75c
Pemenne TekcTOBBIX 3a1a4 C bubnuoreka IIOK
56 .
IIOMOIIBIO KBaAPATHBIX YPAaBHEHUI https://m.edsoo.ru/7f42f8f6
57 KonTponbhas pabota 1o teme bubmuotexa LIOK
"KBaznpaTHble ypaBHeHuUs" https://m.edso0.ru/7f4301f2
58 JIuneliHoe ypaBHEHHE C IBYMS

NepEMEHHBIMH, €ro rpauk,




IIPUMEPBI PELICHUS YPABHEHUN B
LEJIBIX YUCIIaX

59

JIuHeitHOEe ypaBHEHHUE C IBYMS
NEpPEMEHHBIMH, €T0 Irpaduk,
IPUMEPBI peIIeHUs] YPaBHEHHIA B
LEJIBIX YUCIIax

60

JIuneitHOE ypaBHEHHE C IBYMSI
NEpEMEHHBIMH, €T0 rpaduK,
IPUMEPHI PEIICHNUs] YPaBHEHHIA B
IEeIIBIX YUCTaxX

61

Pewenne cucreM IByX JIMHEWHBIX
YPaBHEHHUH € IByMsI IEPEMEHHBIMU

62

Pewenne cucreM IByX JIMHEWHBIX
YPaBHEHUH C IByMsI IEPEMEHHBIMHU

63

Pemenue cucrem IByX JTMHEHHBIX
YPaBHEHHUH € IByMsI IEPEMEHHBIMU

64

[Ipumeps! penienus cucreM
HEJIMHENHBIX YPaBHEHUH C IBYMs
NIEPEMEHHBIMU

65

[IpuMepsl pelieHus cucTem
HEJIMHENHBIX YPaBHEHUH C IBYMsI
NIEPEMEHHBIMU

66

I'paduueckas uHTEpHIpETALIUSL
YPaBHEHUs C IBYMsI IEPEMEHHBIMU
Y CUCTEM JIMHENMHBIX YPABHEHUH C
JBYMs IEPEMEHHBIMU

but6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

67

['paduaeckas maTEepIpeTanms
YpPaBHEHUS C ABYMs IIEPEMEHHBIMU

Bbubnuoreka IIOK
https://m.edsoo.ru/7f43d6d6




Y CUCTEM JIMHEMHBIX YPABHEHUN C
JBYMSI IIEPEMEHHBIMU

Pemrenne TEKCTOBBIX 3a/1a4 C

68 ITOMOUIBIO CUCTEM YPABHEHHI
69 Perienue TekcTOBBIX 3a7au C
IIOMOUIbIO CUCTEM ypaBHEHUN
20 Pemienne TekcToBBIX 3a/1a4 ©
HOMOILBIO CUCTEM YPaBHEHHH
71 HucnoBble HEPABEHCTBA U UX
CBOMCTBA
79 Hucnossle HEPABEHCTBA U UX
CBOMCTBA
73 HepaBeHCTBO ¢ 01HOH EpeEMEHHON
74 JIunelinble HEpaBEHCTBA C OJTHOM bubnmnoreka [IOK
IIEPEMEHHOM U UX PEIIECHUE https://m.edsoo.ru/7f42c692
75 Jlunelinbie HEpaBEHCTBA C OJTHON bu6nuoreka IIOK
NEPEMEHHOI U X pelIeHne https://m.edsoo.ru/7f42c840
76 JInHeliHbIE HEpaBEHCTBA C OJTHON
NEPEMEHHOH U X peleHne
77 CucTeMbl TMHEWHBIX HEPABEHCTB C bubnmnoreka [IOK
OJIHOY ITIEPEMEHHOM U UX pEIICHNE https://m.edsoo.ru/7f42cb88
78 CucTeMbl TMHEWHBIX HEPABEHCTB C bubnmnoreka [IOK
OJIHOY IIEPEMEHHOM U UX PEILLIEHUE https://m.edsoo.ru/7f42cd2c
79 CucTeMbl INHEWHBIX HEPABEHCTB C
OJIHO MepeMEeHHOMN U UX pelIeHne
N3o0pakeHune penieHus
80 JMHEWHOTO HEPABEHCTBA M MX bubmmorexa LOK

CHCTEM Ha YHMCJIIOBOM MPSIMOIA

https://m.edsoo.ru/7f42c9e4




N3o0pakenue pereHus

81 JMHEHHOTO HEPAaBEHCTBA U MX brbmmorexa [OK
N . https://m.edsoo.ru/7f42c9e4
CHCTEM Ha YHCIIOBOU IPSMOI
KonTtponpHas paboTa mo remam
82 "HepasenctBa. CucteMbl
ypaBHEHUI"
bubnnoreka [IOK
83 Howsrie pyriuin https://m.edsoi.lru/7f433c12
84 OO6nacth onpeneneHus u bubnnoreka [IOK
MHOECTBO 3HaUeHU I QyHKIUN https://m.edsoo.ru/7f433d84
85 CrniocoOsI 3aianust GyHKIUN
86 ['paduk byHkumn
87 CaolicTBa QyHKINH, UX
oToOpaxkeHHe Ha Tpaduke
88 YreHue 1 nocrpoeHue rpaguxkon
byHKIMH
89 [Ipumeps! rpagukoB GyHKIHH,
OTPAKAIOMINX PEATBHBIE TPOLIECCHI
DyYHKINH, OIUCHIBAIONINE IIPSIM
90 u ng:THon nponopuIIfIIOHanI:HHyeIO bubamorexa LOK
SABHCHMOCTH, HX rpaduin https://m.edsoo.ru/7f434bbc
91 ['umep6oma
92 ['umep6oma
% | Tpadu fymanm y = s et T2
94 Tpadix GyHKmm Y = X° bu6nuoreka [IOK

https://m.edsoo.ru/7f434572




Oyaknun Y=x2, y=x3, y=VYxo y=

95 [x|; rpadprueckoe pernenue 1 bubmorexa [OK
> TPAQUHCEROS p 5 https://m.eds0o.ru/7f434d38
YpaBHCHHIA M CHCTEM YPaBHEHHI
Oyakiun Y=x%, Yy=x3, y=Vxs y=
96 |x|}']r Z(bnqicmey emeﬂi’le ’ 1 bubmorexa [IOK
- 1P . P . https://m.edsoo.ru/7f434eb4
YpaBHCHHIA M CUCTEM YPaBHEHHI
[ToBTOpEHHE OCHOBHBIX TOHATHH U
97 METOIOB KYPCOB 7 U 8 KJ1aCCOB 1 Bubmiorexa HOK
yp . ’ https://m.edsoo.ru/7f4371aa
000011IeHrE 3HAHUI
[ToBTOpEHHE OCHOBHBIX MOHATHH U
98 METOIO0B KypCcOB 7 U 8 KJIaCCOB 1 Bubmiorexa LIOK
P . ’ https://m.edso0.ru/7f43736¢
000011IeHrEe 3HAHUI
IToBTOpEenue ocHo o) 7|
99 | weroton kypeon 7 § wnaccon, | 1 BuGmorexa LOK
708 KYP . ’ https://m.edso0.ru/7f437510
00001IeHEe 3HAHNI
[ToBTOpEHHE OCHOBHBIX MOHATHH U
100 METOIO0B KypPCOB 7 U 8 KJIACCOB 1 Bubmiorexa LIOK
P . ’ https://m.edsoo.ru/7f4376b4
00001IeHEe 3HAHNI
bu6nmoreka IIOK
101 HToroBast KOHTpoJIbHAs paboTa 1 httos://m.eds00.ru/7f436b88
[ToBTOpEHNE OCHOBHBIX MOHATHH U
102 METOJI0OB KYpcOB 7 U 8 KI1acCOB 1 bubanorexa HOK
P . ’ https://m.edsoo.ru/7f437858
000011IeH1Ee 3HAHWI
OBIIEE KOJIMYECTBO YACOBTIIO 102
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9 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

Konrtposabubie
padoTbI

IIpakTnuyeckue
padoTbI

Jlara
U3yYeHUs

DJIeKTPOHHBIE
nudposbie
o0pa3zoBarTe/ibHbIE

pecypchl

PanmonanbHble uncia,
VMppalrOHaJIbHbIC YHCIIA, KOHEYHBIE
1 OECKOHECYHBIE ICCITHYHBIC APOOH

MHoxecTBO ﬂeﬁCTBHTeHLHLIX
YHUCCII, I[GI\/JICTBI/ITGJH)HI)IG quciia Kak
OECKOHEUHBIE JCCATHUYHBIC I[pO6I/I

B3aumHO onHO3HaYHOE
COOTBETCTBUE MEKTY MHOKECTBOM
JIEHCTBUTEIIBHBIX YHUCEI U
MHO>KECTBOM TOYEK KOOPIUHATHON
IpSIMON

CpaBHeHHE JEHCTBUTEIBHBIX YHCET,
apudMeTHIeCcKHe IEHCTBHS C
JIEHCTBUTEILHBIMU YU CIIAMH

[TpubmmxéHHOE 3HaUeHNE
BEJIMYMHBI, TOYHOCTH TPUOTIKEHUS

OkpyriieHHe uncen

Oxpyrienue uncen

[Ipukuaka v olleHKa pe3yJIbTaTOB
BBIYMCIIEHUN

[Ipukuaka v OlleHKa pe3yJIbTaTOB
BBIYMCIIEHUN




JIuneitHoe ypaBHeHue. Pelienne

10 ABHCHUM, CBOISIIIUXCS K brbmmorex LIOK
YPaBHCHHH, CBOIIN https://m.eds00.ru/7f43bf66
JIUHEHWHBIM
JInnelinoe ypaBHeHue. Pemenue

11 YPaBHEHUH, CBOIALIUXCA K
JIMHEUHBIM
KBanpaTHoe ypaBHeHue. Penienue

12 aBIfeHI/Iﬁ glfo SIITUXCS K bubmmorexa LIOK
yp » CBOUI https://m.edsoo.ru/7f43c542
KBaJpaTHBIM
KBanpaTHoe ypaBHeHue. Penienue

13 aB}II)GHI/Iﬁ g}fo SIIUXCS K bubmmorexa LIOK
yp » CBOIAT https://m.edsoo.ru/7f43c542
KBaJpaTHBIM

14 bukBagpaTHbIE YpaBHEHHS bubmorexa [IOK

p P https://m.edso0.ru/7f43c¢3d0

15 bukBangpaTHbIE YpaBHEHHS bubmorexa LIOK

p yp https://m.edso0.ru/7f43c3d0
IIpumepsl pelieHus ypaBHEHUN

16 TPETbEN U YETBEPTOM CTENEHEN
Pa3NoKeHUEM Ha MHOXKUTETN
IIpumepsl penieHns ypaBHEHUN

17 TPETbEN U YETBEPTOM CTENEHEN
pa3yioKeHUEM Ha MHOXKHUTEIN

18 Pemenne npoOHO-panioHaIbHBIX bubmuotexa LIOK
YPaBHEHU https://m.edsoo.ru/7f43c9b6
Pemenne npoOHO-panioHaIbHBIX bubmuotexa LIOK

19
ypaBHEHHUiA https://m.edsoo.ru/7f43c9b6

20 Penienune TekCTOBBIX 33724

anredpandecKkuM METOI0M




21

Perrenue TekCTOBBIX 3a1a4
anredpandecKuM METOI0M

22

Perrenue TekCTOBBIX 3a1a4
anredpandecKuM METOI0M

23

KontponbsHas paboTa no reme
"VpaBHEHHUsI C OJHOU TepeMEHHON'

1

24

YpaBHeHHE C ABYMS IEPEMEHHBIMU
U ero rpaduk

bubmuoreka [IOK
https://m.edsoo.ru/7f43d0b4

25

YpaBHeHUE C IByMs IEPEMEHHBIMU
U ero rpaux

bubmuoreka [IOK
https://m.edsoo.ru/7f43d0b4

26

Cucrema 1ByX JIMHEHHBIX
YpaBHEHHIA C IByMsI IEPEMEHHBIMU
U €€ penieHne

27

Cucrema JByX JTMHEUHBIX
YPaBHEHUH C IByMsI IEPEMEHHBIMHU
U €€ penieHue

28

Cucrema JByX JTMHEUHBIX
YPaBHEHUH C IByMsI IEPEMEHHBIMHU
U €€ penieHue

29

Cucrema JByX TMHEUHBIX
YPaBHEHUH C IByMsI IEPEMEHHBIMHU
U €€ penieHue

30

Pemenue cucreM 1ByxX ypaBHEHUM,
OJHO U3 KOTOPBIX JINHENHOE, a
JIPyroe — BTOPOM CTENEHU

bu6nuoreka IIOK
https://m.edsoo.ru/7f43d23a

31

Pemienue cuctem IByX ypaBHEHUM,
OJHO U3 KOTOPBIX JINHENHOE, a
JIpPYroe — BTOPOM CTEIIEHU

Bbu6nuoreka IIOK
https://m.edsoo.ru/7f43d55a




Pemienue cuctem IByX ypaBHEHU,

32 OJIHO W3 KOTOPBIX JTMHEHHOE, a
JIPyroe — BTOPOM CTENEHU
Pemienue cucrem AByX ypaBHEHHUH,
33 OJIHO U3 KOTOPBIX JIMHEIHOE, a
Jpyroe — BTOPOM CTereHu
I'paduueckas mHTEpHpETaLIUsS
34 CHCTEMBbI YPaBHEHUH C IByMsI
MEPEMEHHBIMU
35 Pemenne TekcTOBBIX 3a1a4
anreOpandecKumM criocooom
36 Pemenmne TekcTOBBIX 3a7a4
anreOpandecKuM crocooom
37 KonTposabhas pabora 1o teme
"CucreMsl ypaBHEHUN"
38 HucnoBsle HEPABEHCTBA U UX
CBOMCTBa
39 UucnoBble HEPaBEHCTBA U UX bubmuotexa LIOK
CBOICTBa https://m.edsoo.ru/7f43ad5a
40 Jlunetinbie IjepaBeHCTBa C OJTHOM bubnmnoreka [IOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08
A1 Jlunelinbie HepaBEHCTBA C OJTHON bu6nuoreka IIOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 Jlunelinbie HepaBEHCTBA C OJTHOU bubnmnoreka [IOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08
43 CucreMbl IMHEHHBIX HEPABEHCTB C

OJIHOM IIEPEMEHHOM U UX PELLICHUE




CucreMbl JINHEHHBIX HEPABEHCTB C

44
OJIHOM IIEPEMEHHOM U UX PELLIECHUE
45 CucreMbl JINHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PELICHUE
46 KBagparHble HepaBeHCTBA U UX bubnmoreka [IOK
pelenue https://m.edsoo.ru/7f43b098
47 KBanpaTHbie HEpaBEHCTBA U UX bubnnoreka [IOK
pelieHue https://m.edsoo.ru/7f43b21e
48 KBagparHsle HepaBeHCTBA U UX bubnuoreka LIOK
peuenue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HepaBeHCTBa U UX
pelieHue
50 KBanpaTHble HepaBeHCTBa U UX
peleHue
I'paduuecka eprpera
51 HS S)BPZI{{CTI; IfI[ S;ICTT;;T I})IeT alllazicm c bubmmorexa LIOK
P P https://m.edso0.ru/7f43b098
JIBYMsI IEPEMEHHBIMU
I'padmnueckas unTepripeTanys
52 HEPABEHCTB U CCTEM HEPABEHCTB C
JBYMsI IEpEMEHHBIMU
53 KonTponbhas pabota 1o teme
"Hepasencraa"
54 KBanparuunas pynkuus, e€ rpaduk bubmuotexa LIOK
U CBOMCTBA https://m.edsoo.ru/7f4396c6
55 KBanparuunas pynkuus, e€ rpaduk bubmuotexa LIOK
U CBOMCTBA https://m.edso0.ru/7f439842
56 KBaaparnunas ¢pyHkius, e€ rpaduk bubnmnoreka [IOK

U CBOMCTBA

https://m.edsoo.ru/7f4399b4




S7

[TapaGoma, KOOpAMHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPUH
napadoJIbl

bu6nmmoreka IIOK
https://m.edsoo.ru/7f439eb4

58

[Tapabosia, KOOpAMHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPUU
napaboJIbI

bub6nmmoreka IIOK
https://m.edsoo.ru/7f43a03a

59

[Tapabosna, KOOpAMHATHI BEPIITUHBI
napadoJIbl, 0Cb CHMMETPHH
napaboJIbI

bubmuoreka [IOK
https://m.edsoo.ru/7f43alac

60

[Tapabosna, KOOpAMHATHI BEPIITUHBI
napaboJibl, 0Cb CHMMETPUU
napaboJIbI

bubmuoreka [IOK
https://m.edsoo.ru/7f43a31e

61

[Tapabosna, KOOpAMHATHI BEPITUHBI
napaboIibl, 0Cb CHMMETPHUH
napaloJIb

bu6nuorexa IIOK
https://m.edsoo.ru/7f43a526

62

[Tapabosna, KOOpAMHATHI BEPITUHBI
napaboJibl, 0Cb CHMMETPUHI
napaloJIb

63

I'paduku pynkumii: y = kX, y = kx +

b, y=k/x, y=x3, y=vX, y=[X|

64

I'paduku bynknmit: y = kx, y = kx +

b, y=k/x, y=x3, y=vX, y=[X|

65

I'paduku bynknmit: y = kx, y = kx +

b, y=k/x, y=x3, y=vX, y=[X|

66

I'padukn bynknmit: y = kX, y = kx +

b, y=k/x, y=x3, y=vx, y=[X|

67

I'paduku pynkumit: y = kX, y = kx +

b, y=k/x, y=x3, y=vX, y=[X|




I'paduku pynkumit: y = kX, y = kx +

68
b, y=k/x, y=x3, y=vx, y=[X|

69 KonTtponbsHas paboTa o teme bubnuorexa LIOK
"®yukIpn" https://m.edsoo.ru/7f43ab84

70 IToHsTHE YHCITIOBOM bubmuoreka IIOK
IIOCJIEI0BATEIBLHOCTH https://m.edsoo.ru/7f43e6c6
3a/laHue 0CIe10BaTEIbHOCTH

71 eKyppEeHTHOU (popMyIion u bubmmorexa [OK
PEKYPP Ny PMY https://m.edsoo.ru/7f43ebda
dopmynoii n-ro wieHa

79 Apudmernuaeckas u bubnuotrexa LIOK
reoMeTpuuecKasi Iporpeccuu https://m.edsoo.ru/7f43ed7e

73 Apudmernyeckas u bubnuotrexa LIOK
reoMeTpuuecKasi Iporpeccuu https://m.edsoo.ru/7f43f3b4
DopMyIbI N-TO YIECHA

74 apupMeTHIECKON U bubnnorexa LIOK
T€OMETPUUECKON IIPOrPECCui, https://m.edsoo.ru/7f43f58a
CYMMBI IEPBBIX N YWICHOB
DopMyIbI N-TO YIECHA

75 apupMeTHIECKON U bubmuotexa LIOK
TEOMETPUUECKON IIPOrPECCUi, https://m.edsoo.ru/7f43ef2c
CYMMBI IIEPBBIX N YWICHOB
@opmyIibl N-To YieHa

76 apudMeTUIeCKOn 1 bubnmnoreka [IOK
F€OMETPUYECKOU MPOTPECCUH, https://m.edsoo.ru/7f43f0c6
CYMMBI TIEPBBIX N YICHOB

v ®opmyibl N-TO WieHa bubmuotexa LIOK

apudMeTHIeCcKOi 1

https://m.edsoo.ru/7f43f72e




reOMETPUYECKOM POTPECCUl,
CYMMBI IIEPBBIX N YWICHOB

78

DopMyIIbl N-TO YICHA
apu(MeTHIECKON U
T€OMETPUYECKON IIPOrPECCui,
CYMMBI IIEPBBIX N YICHOB

bu6nmoreka IIOK
https://m.edsoo.ru/7f43f8a0

79

H300paxeHne 4ieHoB
apuMeTHIECKOM 1
FeOMETPUUECKOM Mporpeccuid
TOYKaMH Ha KOOPJAMHATHOM
IJIOCKOCTH

80

N300pakeHue 4ieHOB
apuMeTHIECKOM 1
TEOMETPUUECKOH IPOTrPeECCUil
TOYKaMU Ha KOOPJAMHATHOU
IJIOCKOCTH

81

JIMHEeNHBIN 1 SKCIIOHEHIINAJILHBIN
poct

82

CrnoxHEIe IMPOUCHTBI

bu6nuorexa IIOK
https://m.edsoo.ru/7f43fe0e

83

CrnoXHEIS IMPOUCHTBI

bu6nuoreka IIOK
https://m.edsoo.ru/7f4401a6

84

KonTtponsHas pabota no teme
"YucoBble MOCIEA0BATEILHOCTH"

bu6nuoreka IIOK
https://m.edsoo.ru/7f4404f8

85

[ToBTOpenue, 06001IeHNE U
cUCTeMaTH3allus 3HAHUH. 3a1KCh,
CpaBHEHUE, JCHUCTBUS C
JEHCTBUTEIILHBIMU YHCITaMH,
qucioBad npssMast




86

[ToBTOpEHHE, 0000IICHNE 1
cucTeMaTu3alus 3HaHuH.
[Ipo1eHThI, OTHOIIIEHUS, IPOTIOPITHH

87

[ToBTOpEHME, 0000IIICHNE 1
cucTeMaTu3alus 3HaHuH.
Oxkpyrienue, mpuoIMKEHHE, OIICHKA

88

[ToBTOpEHKE, 0000IICHUE 1
cucTeMaru3anusa 3HaHui. Pemenue
TEKCTOBBIX 33124 apU(PMETHICCKUM
CII0cO00M

bubmuoreka [IOK
https://m.edsoo.ru/7f443b12

89

IToBTOpEHME, 0000IICHUE 1
cucTeMaTu3als 3HaHui. Pemenue
TEKCTOBBIX 33124 apU(PMETHICCKUM
CII0COOOM

bubmuoreka [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpenue, 060061IeHUE U
cucTemaru3anus 3HaHui. Pemenue
TEKCTOBBIX 3a/1a4 apU(METUIECKIUM
CII0COOOM

bu6nuorexa IIOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpenwue, 06001IeHNE U
cHUCTeMaTU3alus 3HaHH.
[IpeoOpa3oBaHue areOpandecKux
BBIPKEHU, JIOMYCTUMbIC 3HAUCHUS

bu6nuoreka IIOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpeHnue, 0600IICHNE 1
CcHUCTeMaTU3alus 3HaHH.
[IpeoOpazoBanme anredpandecKux
BBIPAXXCHHM, JOMTYCTUMBIC 3HAYCHUS

bu6nuoreka IIOK
https://m.edsoo.ru/7f444364

93

[ToBTOpeHme, 0000IIeHNE 1
cucTeMaTu3alus 3HaHuH.

Bbubnuoreka IIOK
https://m.edsoo.ru/7f4446f2




[IpeoOpazoBanue anredpandecKux
BBIpa)KCHPIﬁ, AONYCTUMBIC 3HAYCHUA

[ToBTOpEHME, 0000IICHNE 1
cucTeMaTu3alus 3HaHuH.

bu6nmoreka IIOK

o4 [IpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f444a94
BBIPAXCHH, JOMYCTUMBIC 3HAYCHUS
[ToBTOpEHKE, 0000IICHUE 1

95 cucremaTusanus 3HaHui. OyHKUuH: bubnmnoreka [IOK
MIOCTPOEHUE, CBOMCTBA N3YUYECHHBIX https://m.edsoo.ru/7f444c56
byHKIMH
IToBTOpEHME, 0000IICHUE 1
cucreMaTtu3anus 3HaHui. QyHKIUNU: bubnmnoreka [IOK

96 .
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX https://m.edsoo.ru/7f444f44
byHKIUH
[ToBTOpenue, 060061IeHUE U

97 cucreMaTtusanus 3HaHui. OyHKIUU: bubnmnoreka [IOK
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX https://m.edsoo.ru/7f44516a
byHKIUH
[ToBTOpenue, 06001IIeHUE U

08 cucreMaTtu3aius 3HaHui. OyHKIUHU: bubnmnoreka [IOK
MIOCTPOEHNE, CBOMCTBA N3yYEHHBIX https://m.edsoo.ru/7f4452e6
byHKIUH
[ToBTOpeHnue, 0600IICHNE 1

99 CHUCTEMaTH3aIUs 3HAHWH. bubnmnoreka [IOK
['padmyeckoe perieHre ypaBHEeHH https://m.edsoo.ru/7f445516
U X CHCTEM

100 [ToBTOpeHme, 0000IIeHNE 1

CUCTEMAaTU3alus 3HAHUN.




I'paduueckoe perenne ypaBHeHUH
U UX CUCTEM

101 HroroBast KOHTpoJIbHAs paboTa 1
102 06061_1.ICHI/IC Y CUCTEMAaTH3aIIHs 1
3HAHHUN
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOI'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Marematuka. Anrebpa: 7-if kiacc: 0a30BbIi ypoBeHb: yueOHUK, 7 kiacc/ Makaperaes FO.H.,
Mungrok H.I'., HemikoB K.W. u apyrue; nox pea. TensikoBckoro C.A., MockBa
«[Ipocemenue» 2023.

» Anrebpa, 8 kimacc/ Makapsrues F0.H., Munmrok H.I'., Hemikos K.W. u npyrue; nmox
penakuueit TensikoBckoro C.A., Mocksa «lIpocBemenue» 2023.

* Anre6pa, 9 xnacc/ MakaperueB F0.H., Munatox H.I'., Hemkxos K.W. u npyrue, Mocksa
«[Ipocsemenuey» 2023.

METOAUYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

MeTtoaudeckoe nocodue K rnpeaMeTHon TuHuM yueOHuKoB 1o anredpe 0. H. Makaperuesa, H.
I'. Munmrok, K. U. Hemkosa u ap. Maremaruka AJITEBPA 7—9 kiaccsl ba3oBsiif ypoBeHb
Mocksa «IIpocemenue» 2023 2-e¢ uznanue

HUD®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETHU

HMHTEPHET

bu6imoreka I1OK https://m.edsoo.ru/7f415b90

Poccwuiickas snextponnas mkona  https://resh.edu.ru/

Ludposoii obpa3zoBaTenbHbIi KOHTeHT https://educont.ru/



https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
https://educont.ru/




