MHUHUCTEPCTBO MPOCBEIEHUS POCCUNCKOHN ®EJIEPAIIUA
MunucrepcTBo oopazoBanusi Camapckoi odsactu 3anaaHoe
ynpasjenue MUHHCTEPCTBa 00pa30BaHUA
Camapckoii 0o01acTH

I'BOY OOIII c. HoBas Paueiika

PACCMOTPEHO COI''TACOBAHO VTBEPXJIEHO
Ha 3aceJaHuu 3aMECTUTEND AUpeKTopa  upexrop
METONYECKOTO no YBP

00bEeTMHEHUS YUUTETIEH -

KoBanbckas B.P.
[Tpuka3 Ne 160 ot «28»
aBrycra 2024 r.

IPECIMCTHUKOB Crenanosa C.M.or

[Mpotokosa Ne 1 ot «28» «28» aBrycra 2024 r.
aBrycra 2024 r.

AnanTupoBaHHasi pabo4yasi mporpaMmma

YueOHOro Kypca «Ajareopa»

st o0yuatomuxcs (311P) 7-9 kmaccos

/T

O=IeQY OOUW c. HoBasa
Paueiika, CN=KoBanbckas
BukTopua PacumoBHa,
E=new.r_shcool@samara.edu.ru
00973506666af8dad3
2024.08.28 13:38:55+04'00'

HoBasg Paueiika, 2024 r.


mailto:E%3Dnew.r_shcool@samara.edu.ru

HOACHUTEJIBHAA 3AIIUCKA

Anrebpa sABISETCS OJHHMM W3 OIOPHBIX KypCOB OCHOBHOTO OOIIEro
o0Opa3oBaHusA: OHAa 00ECIEYMBAET U3yUYEHUE APYTUX JUCIHUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHUTAPHOTO IHKJIOB, €€ OCBOCHHE HEOOXOaUMO s
MIPOAODKEHUsI 00pa30BaHUs U B MMOBCETHEBHON KU3HU. Pa3BuTHE y 00y4aronmxcs
HAYYHBIX TIPEJCTABICHUHA O TMPOUCXOKICHHUH W CYIIHOCTH alredpandecKux
abcTpakimii, cnoco0e OTpakeHHUs MAaTEMAaTUYECKON HayKOH SBJICHHUM U MPOI[ECCOB
B MpUpOAEe W OOIIecTBE, POJIM MAaTEMaTHYECKOTO0 MOJEIHPOBAHUS B HAYYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
M Ka4eCTB MBIIUICHHS, HEOOXOANUMBIX ISl aIallTallil B COBPEMEHHOM ITH(PPOBOM
oOmectBe. M3yuenue anreOpbl oOecrneurMBaeT pa3BUTHE YMEHHsS HaOJI0IaTh,
CpaBHHBaTh, HAXOJWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU JCHCTBUSI M BBIBOJIBI,
dopmynupoBaTh yrBepxKAcHUI. OCBOECHHE Kypca anreOpbl 00eCTIeUnBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHHS OOYYarOIIMXCs: OHHM HCIONB3YIOT JeAYKTUBHBIE |
WHIYKTUBHBIC PACCYKICHHsI, 0000ICHIEe W KOHKPETU3aln0, a0CTparupoBaHue M
agamoruto.  OOydeHume  anreOpe  mpenmojiaraeT  3HAYMTEIBHBIA  00BEM
CaMOCTOSITEJIbHOM ~ J1€ATENbHOCTH OOYy4YaloOIIUXCs, TOITOMY CaMOCTOSITEIBHOE
pelleHue 3a1a4 ABISETCs peanu3alueil JesTeIbHOCTHOTO PUHIUIA 00yYeHHUSL.

B crpykrype mporpamMmbl ydueOHOro Kypca «Amnredpa» s OCHOBHOTIO
o0miero oOpa3oBaHNs OCHOBHOE MECTO 3aHMMAIOT COZEPKATeIbHO-METOINUECKHE
auHUK: «Yucna u BBIYMCIEHUS», «AJIreOpandeckue BhIPAKEHUsN», «YpaBHEHUS U
HepaBeHCTBa», «DyHkiuu». Kaxgas U3 3THUX coaepKaTeIbHO-METOINYECKUX
JMHUNA pa3BUBAaETCs Ha NPOTSHKEHUM TPEX JIET U3YUYEHUS Kypca, B3aUMOJCIHCTBYS €
ApPyTUMHU €ro JHUHUAMU. B Xoje wu3ydeHus ydeOHOro Kypca OO0ydaromiuMCs
HPUXOJUTCS JIOTUUECKU PacCyXkAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3blK. B cBsi3u ¢ aTMM B mporpaMMmy ydeOHOro kypca «AmnreOpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTHKH, IPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3feniax
MaTeMaTHYeCKOro 00pa3oBaHUS M CIIOCOOCTBYIOIIHE OBJAJCHUIO 00YUYaIOIIMMUCS
OCHOB  YHUBEPCAJBHOTO MaTeMaTHueckoro s3bika. ConepkaTelbHOH U
CTPYKTYpHOH OCOOEHHOCTBIO Y4eOHOro Kypca «Aurebpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Copmepxxanne nuHMM «Yucna W BBIYUCICHUA» CIYKUT OCHOBOM IS
JaJbHEHIIIET0 W3YYeHHUsS MATEeMaTHKHU, CIIOCOOCTBYET PAa3BUTHIO y OOydYarOIIUXCS
JIOTUYECKOTr0 MBILIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BaTHCS aJrOpUTMaMHu, a
TaKke MPUOOPETECHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JIJISl IOBCEAHEBHOM
KHU3HU. Pa3BUTHE MOHATUS O YHCIIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUS
CBSI3aHO C PALMOHAIBHBIMH M MPPALMOHAIBHBIMH YMCIaMH, (popMHpOBaHHEM



IIPEACTABICHUA O JCHUCTBUTEIBHOM 4YHCIIE. 3aBEpPUICHUE OCBOCHHS YHCIOBOU
JIMHUU OTHECEHO K CpeIHEMY 001IeMy 00pa30BaHUIO.

Copepxanne IByX anreOpanvdecKux JHHUNA — « AnreOpandecKkre BhIPaKEHUS»
U «YpaBHEHHS W HEPAaBEHCTBa» CIIOCOOCTBYET (HOPMUPOBAHHUIO Y OOYUAIOIIUXCS
MaTeMaTHYECKOTO ammapara, HEOOXOJUMOTro s PEIIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TPEIMETOB U TPAKTUKO-OPUEHTHPOBAHHBIX 3amad. Ha  ypoBue
OCHOBHOTO 00miero o0pa3oBaHusl y4eOHBI MaTepual TPYNIHUPYETCS BOKPYT
palMoOHANBHBIX BBIpaXEHUH. AJredpa JeMOHCTpUPYET 3HAUCHUE MAaTeMaTHKU Kak
A3bIKa JUUISI TIOCTPOSHUS MATEeMAaTHYECKUX MOJIENIeH, OMHMCAaHUs MPOILIECCOB U
SABIICHUI peanbHOTO MHUpa. B 3agaun oOyueHus anreOpe BXOAAT TaKKe
JalbHEHIIee pa3BUTHE aNTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIUMOTO, B
YaCTHOCTH, JMJII OCBOEHHS Kypca HWH(OpPMATHKH, W OBJAJCHHE HAaBBIKAMH
JIeNYKTUBHBIX paccyxaeHuid. [IpeoOpa3oBaHne CUMBOJIBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTEH K MaTEMaTHUYECKOMY TBOPUYECTRY.

Conepxanne QyHKIIMOHATBHO-TPAPUIESCKON JIMHUU HAIIEJICHO Ha TOTYy4YCHHE
oO0yJaronMMUCs 3HAHUA O (QYHKIUSAX KaK BaKHEHIICH MaTeMaTHYECKOH MOJIeNr
JUTS OTIMCAHUSI Y MCCIIEIOBaHMS PA3HOOOPA3HBIX MPOIIECCOB U SIBJICHUU B MPUPOJIC
u obmecTtBe. M3ydyeHne marepuana CrOCOOCTBYET Pa3BUTHIO Y OOYyUYarOMIMXCS
YMEHHS UCIIOJIH30BaTh Pa3IUYHbIe BBIPA3UTEIbHBIE CPEICTBA S3bIKA MATEMATUKH —
CJIOBECHBIE, CHUMBOJHMYECKHE, Tpaduueckue, BHOCUT BKiIad B (GOpMHpPOBaHUE
NPEJICTaBICHUH O POJIM MATEMATUKH B Pa3BUTUU ITUBUIIU3ALIUU U KYIbTYPHI.

CornacHo yuyeOHOMY IutaHy B /-9 kjaccax wu3ydaercss Y4eOHbIH Kypc
«Anrebpa», KOTOPBIA BKJIIOYAET CIIEAYIOIINE OCHOBHBIE pa3/eiibl COJEPIKaHUS:
«Yucrna © BBIUUCICHUSA», «ANTeOpandecKkue BBIPAXKCHUS», «YPaBHEHHS U
HEpaBEHCTBa», «DYHKIIUNY.

Ha u3yuenue yuebHOro Kypca «Anredpa» orBoautcs 306 yacos: B 7 Kiacce
— 102 gaca (3 waca B Hexemo), B 8 kiaacce — 102 gaca (3 uaca B Hezeno), B 9
kiacce — 102 ygaca (3 yaca B HeAemIO).



COAEPKXAHUE OBYYEHUA
7 KITIACC

Yuciia v BbIYMCICHUSA

Jpobu OOBIKHOBEHHBIE U JI€CATUYHBIC, MEPEXO0Jl OT OJAHOW (QOPMBI 3amMHUCH
npobeit k apyroil. IloHsiTMe panUMOHAIBLHOTO YHCIA, 3alUCh, CpPaBHEHUE,
yIOPSIOYMBAHUE  PAMOHANIBHBIX 4uceNl. ApudMeTudyeckue JeWUCTBUS €
palMoOHANIBHBIMU YuciIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU HA 4acTH, Ha
TpoOHu.

Crenenb C HaTypaJbHBIM TIOKa3aTeJeM: OIpeiesieHue, NpeoOpa3oBaHUe
BBIPOXKCHUN HAa OCHOBE OMPEEIICHHUS, 3aMUCh OOJbIINX unucell. [IpoieHThl, 3anuch
IPOIICHTOB B BHUE APOOU U JApoOU B BUAE MPOILICHTOB. Tpu OCHOBHBIC 3aJjauu Ha
MPOILEHTHI, PEIICHUE 3a]1a4 U3 PEATIbHOW MPAKTUKHU.

[IpumeHeHne TPU3HAKOB  JIEIUMOCTH, PA3JO0KEHUE HAa  MHOXHUTEIH
HaTypaJlbHbIX YUCET.

PeanbHple  3aBUCUMOCTH, B TOM 4HClIe TmOpsmMas ©  oOparHas
PONOPIIMOHATIBHOCTH.

AJuireOpanyeckue BbIpasKeHUsI

IlepeMeHHbIE, YNCTOBOE 3HAUCHHUE BBIPAKEHUS C NEpEeMEHHOU. JlomycTumbie
3Ha4YEeHUS NepeMeHHbIX. [IpencraBneHne 3aBUCUMOCTH MEK/ly BEJIMYMHAMH B BUJIE
dopmyibl. Beruncnenus mo popmynam. [IpeodbpasoBanrie OyKBEHHBIX BBIPAKEHHH,
TOXXKJIECTBEHHO paBHbIE BBIPAKEHMs, TNpaBWIa MpeoOpa3oBaHUS CyMM W
IPOU3BEICHHM, MTpaBUiIa PACKPHITHS CKOOOK M MPUBEICHUS MOI0OHBIX CIIaraeMbIX.

CBoiicTBa CTENEHH C HATYPAIBHBIM MOKA3aTEIEM.

OnHowieHbl U MHOTOwIeHbl. CteneHb MHOrowIeHa. CloKeHue, BhIYUTAaHUE,
YMHOXEHUE MHOrOWwIeHOB. DOpMyJbl COKpPAIIEHHOTO YMHOXEHUA: KBaApaT
CyMMBbl M KBaApar pa3HocTu. Dopmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOTOWIEHOB HA MHOYKUTEIIU.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHUE, KOpEHb YypaBHEHHUSA, IMpaBuiia MPeoOpa3oBaHUS ypaBHEHHUS,
PaBHOCUJIIBHOCTh YPaBHEHUU.

JIuneliHOE ypaBHEHHME C OJHOM IEPEMEHHOM, YHUCIO KOPHEN JIMHEMHOTO
YpaBHEHHUsSI, pEIICHHE JIMHEHHBIX ypaBHeHH. CocTaBieHHWE YpaBHEHHUI IO
YCJIOBHIO 3a7auu. PenieHne TeKCTOBBIX 3a71a4 ¢ OMOILBIO YPaBHEHUM.

JIuneliHoe ypaBHEHHE C IByMsI IepeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMS IEpPEMEHHBIMU. PemieHne cucteM ypaBHEHHU
crocoboM moACTaHOBKH. [IpuMepbl pelieHus TEKCTOBBIX 3ajlad C  MOMOIIBIO
CHCTEM ypPaBHEHUU.

DyHKIUN



Koopaunara Toukn Ha npsmoil. YuciioBble NpOMEKYTKH. PaccTosHne MexTy
JIBYMsI TOYKaAMU KOOPJAUHATHOM NPAMOM.

[IpsimoyrosibHas cuctema koopauHat, ocu OX u Oy. Abcuucca U opauHara
TOUYKHM Ha KOOPJAMHATHOH 1uiockocTu. [Ipumepsl rpadukoB, 3aaaHHbIX (OPMYTaMU.
Urenne rpadukoB peanbHbix 3aBucumocTeil. Ilonstue ¢ynkuun. I'paduk
¢ynkuuu. CoiictBa ¢pyHkuuid. Jlunelinas ¢pynkuus, e€ rpapuk. I'papuk dyHkunn
y = |X|. I'padmueckoe peiieHre TUHEWHBIX YPaBHEHHUH M CUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KJIACC

Yucia v BbIYMCICHUS

KBampatheiii kopeHb u3 uyucna. [loHstne 00 uUppalMOHAIBLHOM 4YHUCIE.
JlecaTuunble TPUOIMKEHUSI UppallMOHATbHBIX uncesl. CBOMCTBA apu(METHUECKUX
KBa/IPATHBIX KOPHEW U WX NMPUMEHEHHUE K TPEOOPa30BAHUIO YMCIOBBIX BBIPAKESHHM
Y BBIYMCJICHUSIM. [{€CTBUTEBHBIC YUCIIA.

Crenens ¢ 1eNbIM ITOKa3aTeneM U e€ cBoricTBa. CTaHIapTHas 3alKiCh YUCTA.

AJire0panvecKue BbIPasKeHUs

KBanpatuelii  TpEéXuieH, pasjgoXkEeHHE KBAAPATHOTO TpEXWIeHAa  Ha
MHOHUTEIH.

Anrebpanueckass Jpo0b. OCHOBHOE CBOMCTBO ajreOpanyeckoil apoowu.
CnoxxeHue, BbIYMTAHHE, YMHOXXEHHUE, JeJIeHHe aireOpandyeckux JapoOei.
PanronanbHbie BeIpaKeHHs U UX ITpeoOpa3oBaHue.

YpaBHeHUs 1 HEPABEHCTBA

KBagpatHoe ypaBHeHue, QopMyna KOpHEH KBaJpaTHOTO YpaBHECHUS.
Teopema Buera. Pemienne ypaBHEeHU, CBOASIINUXCS K JIMHEMHBIM U KBAJAPATHBIM.
[IpocTeiimme qpoOHO-paIIMOHATBHBIC YpaBHEHUS.

I'paduueckas nuaTEpHpeTalis ypaBHEHUN C ABYMsI IEPEMEHHBIMU M CUCTEM
JIMHEWHBIX YPaBHEHUN C JBYyMs IIepeMeHHbIMH. [IpuMepsl penieHuss CcHUCTEM
HEJIMHEMHBIX YPABHEHUN C IByMsI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 337124 anreOpandecKuM CIiocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTP HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM.
CucTembl JIMHEHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKIUN

[Torsitne ¢ynkmuu. OOIacTh ONpeAeNeHHS W MHOXKECTBO 3HAYCHHIM
dynkimu. CiocoObl 3a1annst PyHKITUH.

I'padux bynakmuu. Utenne cBoiicTB ¢yHKIuu 1o e€ rpaduxy. [Ipumeps
rpaduKoB QYyHKIMH, OTPa)KaOUIUX pealibHble MPOIECCHI.



OyHKIMK, OMUCHIBAIONIME TMPSAMYKD U OOpaTHYH NpPOMOPIHOHATIBHBIC
3aBHCHMOCTH, HX rpaduku. OyHkuun Y = X2, y = X3, y = Vx, y=|X|. ['paduueckoe
pelIeHnE YPABHEHUM U CUCTEM YPaBHEHUM.

9 KJIACC

Yucia v BbIYMCICHUSA

PanrionanbHbie yncna, UppallMOHAIbHBIC YUCIIA, KOHEYHBIE M OCCKOHEYHBIC
JecATUYHbIe 1poOou. MHOXECTBO JeHCTBUTEIBHBIX YUCEN, NEUCTBUTEIBHBIE YHCTIa
KaKk OECKOHEYHBbIE JeCSATUYHBbIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEK]1y MHOKECTBOM JICMICTBUTEIBHBIX YUCEII U KOOPAUHATHOW MPSIMOM.

CpaBHeHUE JIEUCTBUTENBHBIX 4YHUCEN, apu@MeThyecKue JEeUCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpPYXKAKIIETO MHUpPa, IUTEIBHOCTh MPOIIECCOB B
OKPYKaIoIIEM MUPE.

[TpubnmxEHHOE 3HaUYEHUE BEJIMYMHBI, TOUHOCTb NMPpUOIMmKkeHuss. OKpyrieHue
yucen. [Ipukuaka u olieHKa pe3yJbTaTOB BHIUUCICHUM.

YpaBHeHUs] M1 HEPABEHCTBA

JluneitHoe ypaBHeHUE. PellleHMEe ypaBHEHMM, CBOJISIIMXCS K JIMHEUHBIM.

KBagpaTHoe ypaBHeHue. PenieHue ypaBHEHH, CBOASIINXCS K KBAaJIpPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl pemieHns ypaBHEHUN TPEThEU U YETBEPTOU
CTEINEHEN pa3I0KEHUEM HAa MHOKUTEIU.

Pemenue npoOHO-pallMOHATBHBIX YpaBHEHMH. PereHue TEKCTOBBIX 3ajaad
anredpandyeckuM METOJIOM.

VYpaBHeHue ¢ AByMs NEpeMEHHBIMH M ero Tpaduk. PemieHue cuctem AByX
JIMHEWHBIX YPABHEHHUH C ABYMS IEPEMEHHBIMU. PellleHne CUCTEM JBYX YPaBHECHUMU,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoM cremeHu. [ 'paduueckas
UHTEpIpPETALUs CHCTEMbl YPABHEHUN C IByMsI IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a1a4 aaredpandeckKuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne NMHENHBIX HEPABEHCTB C OJHOM IEpEMEHHOW. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOM. KBagpaTHble HEpaBEHCTBA.
I'paduueckass wHTEepmpeTanus HEPABEHCTB U CHCTEM HEPABEHCTB C JIBYMS
MIEPEMEHHBIMMU.

DyHKIUN

KBagpatnunas ¢ynkus, e€ rpaduk u cBoiicTBa. [lapabGona, koopauHATHI
BEPILIMHBI TapadoJibl, OCh CHMMETPHUH NapadoJIb.

I'paduxu Gynxmmit: Y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |X| u ux
CBOMCTBA.

YucaoBbie MOCIEI0BATEIbHOCTH U IIPOrPEeCCUM



[lonsiTHE YHUCIOBOM IIOCIENOBATEIBHOCTH. 3aJaHUE IIOCIEHOBATECIIBHOCTU
PEKYppPEHTHOI popMynoi u Gpopmyoi N-ro yjaeHa.

Apudpmernyeckas U reomerpuueckas nporpeccur. Popmynbl N-ro 4ieHa
apu(pMETUIECKON U T€OMETPUYECKON MPOrpecCuil, CYMMbI IEPBBIX N UJIEHOB.

N300pakeHne WiIeHOB apuU(PMETHYECKOM M T'€OMETPUYECKOW Mporpeccuit
TOYKAMHU Ha KOOPAUHATHOW IUIOCKOCTH. JIMHEHMHBIM U 3KCIIOHEHUHUAIBHBIA POCT.
Ci10HBIE IPOLICHTBHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMDBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4YHOCTHBIE pe3yabTaThl OCBOCHHSA MPOTpaMMbl  y4yeOHOro Kypca
«AnreOpa» XapaKkTepHU3yIOTCS:

1) maTpuoTnYeckoe BOCIIMTAHUE:

OpOsIBIIGHHEM HMHTEpeca K NPOUUIOMY H©  HACTOSIIEMY POCCHUHCKON
MaTeMaTHK{, IIEHHOCTHBIM  OTHOIIEHHWEM K JIOCTIDKCHHMSIM  POCCHUHCKHX
MaTEMaTUKOB M POCCUHCKON MaTeMaTH4YeCKOW HIKOJbI, K HCIOJIb30BAHUIO 3THUX
JTOCTHXKEHUH B IPYTUX HAyKaX U MPUKIAJAHBIX chepax;

2) rpaaaHCKOe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00S3aHHOCTEH rpaklaHUHA U peaiu3alii ero
npaB, TMPEJACTaBICHUEM O MaTeMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp TpakIaHCKOro o0IecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYXIEHUIO 3TUUECKUX MPOOJIeM, CBA3aHHBIX
C MPAaKTUYECKUM IPUMEHEHHEM JIOCTUIKEHHII HayKH, OCO3HAHHEM Ba)XHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/A0BOE BOCTIMTAHHE:

YCTAHOBKOM HAa AaKTUBHOE YYacTME€ B pEIIEHUHM TMPAKTUYECKUX 3aaad
MaTE€MAaTHYECKON HAIpPaBICHHOCTH, OCO3HAHMEM BaXHOCTH MAaTEMATHYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHUM BCEW JKM3HM Ui YCIEMIHON MpodheCcCHOHATbHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM MHAMBUAYAIbHON TPACKTOPUM 00PA30BaHUS U KU3HEHHBIX TIIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CHOCOOHOCTBIO K OMOLMOHAIBHOMY U  3CTETHYECKOMY BOCHPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, PEIICHUHN, PACCYX IACHUH, YMEHHIO BHIIETbH
MaTeMaTU4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT0 TIO3HAHMS:

OpUEHTAIlMEl B JEATEIbHOCTH HAa COBPEMEHHYIO) CHCTEMY Hay4YHBIX
MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS Y€JIOBEKa, MPUPOJbI U
oOIecTBa, TOHMMAaHMEM MAaTEMaTUYeCKOW HAyKh Kak chepsl YeIoBEYECKOU
NEATEeNIbHOCTH, ATAloB €€ Pa3BUTHUSI U 3HAYUMOCTH ISl Pa3BUTHUS LUBWIM3ALIUM,
OBJIQJICHUEM SI3BIKOM MATEMATHKH M MAaTeMAaTHYECKON KYyIbTYpOil KaK CpellCTBOM
MO3HAHUS MHpPA, OBJAJCHUEM MPOCTEUIIMMU HaBBIKAMHU HCCJIEI0BATEIBCKOM
NEeATEeNIbHOCTH;



6) ¢usmyeckoe BocmuTaHHe, (GOPMHPOBAHHME KYJIbTYPbl 30POBbSI W
IMOIMOHATIBLHOTO 0J1AT OOy M

TOTOBHOCTBHIO TPUMEHSTh MaTEMAaTHUUYECKHUE 3HAHUS B HHTEpPECcax CBOETO
3I0pOBbs,  BEJEHHUA  3J0pOBOro  o0Opa3a JKM3HU  (340pOBOE  IUTAHUE,
cOaTaHCUPOBAHHBI pPEXKUM 3aHATUM UM OTHObIXa, peryspHas Quznueckas
aKTUBHOCTh), C(OPMHUPOBAHHOCTHIO HaBbIKa pehIEKCUHU, TMPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO K€ MpaBa JPYyroro 4eJoBeKa;

7) 3K0JIOrNY€eCKO€e BOCTINTAHHE:

OpUEHTAIMEN HAa MPUMEHEHUE MATEeMaTUUYECKUX 3HAHUU JJIS pEelIeHUs 3a7a4
B 00JaCTH COXPAHHOCTHU OKpYKAIOWIEeH Cpesbl, IJIAHUPOBAHUS TOCTYINKOB H
OIICHKM MX BO3MOXHBIX TOCIEJICTBUI ISl OKPY>KaroIlehd cpeabl, OCO3HAHHEM
100aJIBLHOTO XapaKTepa SKOJOTHYECKUX MPoOIeM U MyTel UX pelieHus;

8) aganTanusi K M3MEHSIOMMMCS YCJOBHAM CONMAJIBHON M MPHPOIHOI
cpeabl:

TOTOBHOCTBIO K JEUCTBUSIM B YCJOBHUAX HEONPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH Uepe3 MPaAKTHUYECKYIO JAeATebHOCTh, B TOM YHCIIC
YMEHUE YYUThCA Yy JIPYTrUX JIOJICH, MpUOOpEeTaTh B COBMECTHOW JIESITCIBHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIUU U3 OTBITA IPYTUX;

HEOOXOJMMOCThI0O B (OPMHPOBAHMM HOBBIX 3HAHWA, B TOM YHUCIE
bopMynHpoBaTh UJIEU, MOHATHS, TUIIOTE3bI 00 0OBEKTAX U SIBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HAaBaTh JAe(UIUTHI COOCTBEHHBIX 3HAHUM W
KOMIIETEHTHOCTEM, IJIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTYallMIO0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYaIlMI0 KaK BbBI3OB, TPEOYIOMMIA KOHTPMEp, KOPPEKTHPOBATH
NpPUHUMAaeMble pPEIIeHUs U JACUCTBUS, (OPMYNHpPOBATH W OLIEHWBATH PUCKU U
NOCIIEZICTBUS, OPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble JJoruuyeckue aeicTBusa:

e BBISIBIATH U XapaKTEPU30BATh CYIIECTBEHHBIEC MTPU3HAKH MAaTEMATHYECKUX
O0OBEKTOB, TOHATHH, OTHOIICHWH MEXJIY IOHATHAMHU, (OPMYIUPOBATH
ONpENICJICHUs]  TOHSATHM, YCTAaHABIWBATh  CYIICCTBEHHBIM  MNPU3HAK
KJacCH(pUKAIIMU, OCHOBAHUA JJIs1 OOOOIINEHUS W CpPaBHCHUS, KPUTCPUHU
MPOBOJIMMOTO aHAIN3a;

e BOCHpPHHUMATH, (OPMYJIHPOBATH W NPEOOPa3OBBIBATH  CYXKICHUS:
yTBEPJAUTEIbHBIE W OTpHUIIATEIbHBIC, €IMHUYHBIC, YaCTHBICE U OOIIHE,
YCJIOBHBIE;



BBISIBISITh ~ MAaTr€MaTUYeCKUe  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
NpoTUBOpeurss B (akTax, AaHHBIX, HAOIIOAEHUSAX U YTBEPKICHUSX,
npeajiaraTb ~ KpUTEpUU A BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
[IPOTUBOPEUHNL;

JienaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX M
UHAYKTUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUECHUHN 110 aHAJIOTHH;
pa30bupaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKIACHUHN (IIPSMbIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOATEIbHO HECIOXKHBIE JI0Ka3aTelIbCTBA
MaTeMaTUYeCKuX (aKTOB, BBICTpPAUBATH APTYMEHTAIIMIO, TPUBOIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpATh CMOCO0 pelieHus y4yeOHOW 3adaud (CpaBHUBATH HECKOJIBKO
BApMAHTOB pEIICHHs, BBHIOUPATh HauWOoJiee NOAXOIAIMNA C Y4ETOM
CaMOCTOSATEIBHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciaeaoBaTebCKHe 1eMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHMS,
(GbopMyIHpOBaTH BOMPOCHL, (PUKCHPYIOIIUE TMPOTHBOPEYHE, MPOOIEMY,
CaMOCTOSITEJIbHO YCTAaHaBJIMBAaTh MCKOMOE W JaHHOE, (OopMUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3UIINI0, MHCHUE;

NPOBOJIUTH IO CAMOCTOSITEIbHO COCTaBICHHOMY IUIaHY HECIIOKHBIN
OKCIIEPUMEHT,  HEOOJNbIIOe  WCCIEAOBaHWE IO  YCTAaHOBIICHHUIO
OCOOCHHOCTEH MaTeMaTH4ecKoro OOBEKTa, 3aBUCHMOCTEH OOBEKTOB
MEXTy CO0O0ii;

CaMOCTOSITETTFHO (DOPMYITHPOBATH 000OIIEHHUST M BBIBOJIBI IO PE3yJIbTaTaM
NPOBEACHHOTO HAOJIIOJICHUS, MCCIICJIOBAHMS, OICHUBATh JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHHUIA;

IPOTHO3MPOBATh BO3MOXKHOE pPa3BUTHE IPOIECCa, a TAKXKE BBIIBUTATH
IPEIIONI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanueii:

BBISIBJISITh HEJOCTATOYHOCTh W HM30BITOYHOCTH WH(MOpMaIuu, JTaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a]1a4H;

BbIOMpATh, AaHAIM3UPOBATH, CUCTEMATHU3UPOBATH M HMHTEPIPETUPOBATH
MHGOPMAIINIO PA3TMYHBIX BUIOB U (DOPM TIpE/ICTABICHUS;

BbIOMpaTh (QopMy TpeAcTaBieHHS HWH(DOpMAMM ©W WUIIOCTPUPOBATH
perraemMbie 3aJadd  CXeMaMH, IuarpaMMam#, HWHOW Tpadukod U uX
KOMOMHAIIHSIMU;

OIICHWBATh HAAEKHOCTHh WH(MOpPMAIUU TIO KPUTEPUSM, TMPEIIOKEHHBIM
yduTeIeM Wi cPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁHble HeﬁCTBHﬂi



BOCIPUHMMATh W (OPMYyJIHpPOBaTH CYXACHUS B COOTBETCTBHUH C
YCIOBUSMH U LEISIMU OOLIEHUs, ICHO, TOYHO, TPAMOTHO BBbIPa)KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M IMUCBMEHHBIX TEKCTaX, aBaTh MOSICHEHHUS IO
XOJly pELICHMS 3a/1a4l, KOMMEHTUPOBATh MOJYyYECHHBIA PE3yJIbTaT;

B X0JIe 00CYXJAEHHs 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3a1aum, BBICKa3bIBaTh MJIEH, HALICJICHHbBIE HA MOUCK
pEelIeHNsl, COMNOCTABIATh CBOM CYXKIECHHMS C CYXKICHUAMHU JPYTUX
YYAaCTHUKOB JHayora, oOHapy>KMBaTh Pa3IMuM€ U CXOJCTBO IO3MILIMH, B
KOppeKTHOU (hopme hopMyIHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKECHHUS;

OPEACTaBIATh  PE3YAbTAThl  pELIEHHMS  3aJayd,  OKCIEPUMEHTA,
UCCJIEIOBAaHUsA,  NPOEKTa,  CaMOCTOSITENbHO  BbIOMpaTh  (opmar
BBICTYIIJICHUS C YYETOM 3a/1a4 MPE3EeHTALUHU U OCOOEHHOCTEN ayAUTOPHH;

NOHMMAaThb M  HCIOJIB30BaThb  NPEUMYINECTBA  KOMaHIHOM u

WHAUBUAYaTbHONH pabOThl TpH PEHICHHH YYeOHBIX MaTeMaTHYeCKHX
3ajad;

NPUHUMAThH IIeJIb COBMECTHOH JCSATCIIBHOCTH, TUTAHUPOBATH OPTraHU3AIHI0
COBMECTHOW pabOThI, pacHpeAcsiaTh BUILI pabOT, JOTOBapHBATHCS,
00CyXJ1aTh TPOIIECC M PE3yJbTAaT pabOThI, 0000MATh MHCHHS HECKOJIBKHX
JIIOIeH;

y4acTBOBaTh B TPYyNmNoBbIX ¢opmax padboTbl (0oOcykaeHus, oOMeH
MHEHUSIMH, MO3TOBBI€ IITYPMbl M JPYTHUE), BBIIOJHATH CBOI YaCTh
paboThl M KOOPJAUHUPOBATH CBOM JACHCTBUS C IPYTUMU WICHAMHU KOMaH/IbI,
OLICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOUIUN MPOAYKT MO KPUTEPHUSIM,
c(hOpMYITHPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHUSI.

PerynsiTuBHbIe YHHBepPcalbHbIE YUeOHbIe JAeilicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJISITH IUIaH, AJITOPUTM pEUIEHUs 3aAadyd (WU €ro
4acTh), BBIOMpaATh CIOCO0 pelieHuss ¢ y4ETOM HMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh H KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ Y4ETOM HOBOW MH(MOpMAIUH.

CaMOKOHTpO.HI), AMOIMOHAJIbHbIN HHTEJIJIEKT:

BJIAJETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJS Tmpolecca U
pe3ysbTaTa pelieHus MaTeEMaTUIEeCKOM 3a]1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHh IPU PENICHUU
3aJlaud, BHOCUTh KOPPEKTUBBI B JEATECIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HAWICHHBIX OIMMUOOK, BBISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATa JEATEIbHOCTH MOCTABICHHOW IEIU
1 YCJIOBUAM, OOBSICHATHh MPUUYUHBI JOCTUKEHUS WM HETOCTHXKCHUS 1IEJIH,
HaXOJUTh OIIUOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIBTATBI

K koHmy oOydenuss B 7/ KJjacce OOYyYalOIIMICS TMOJTYYUT CIECAYIOIINE
MpEeAMETHBIE PE3YIbTATHhI:

Yucsia 1 BbIYUCTICHUSA

BoinonHsATh, couyeTass YCTHbIE W THUChbMEHHBIE MPUEMBI, apU(PMETHUECKUE
JEUCTBUS C PallMOHATBHBIMU YUCIIAMU.

HaxonuTh 3HaYeHUs YHUCIOBBIX BBIPAKEHUN, MPUMEHSATH Pa3HOOOpa3HbIE
criocoObl U MPUEMBI BHIYUCIICHUS 3HAYEHUN JAPOOHBIX BBIPAXKEHUH, COJEpIKALIUX
OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH.

[lepexonuth OT OfHOM (OPMBI 3amucU 4YuceN K Apyrod (mpeoOpa3oBbIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCSATUYHYIO, B
YaCTHOCTHU B OECKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YIOPSAIOYMBATH PallMOHATIBHBIC YUCIIA.

OKpyrisTh yucna.

BBINOTHATh TPUKUJIKY U OIIEHKY PE3yJibTaTa BBIYMCICHUM, OIICHKY 3HAUCHU N
YUCJIOBBIX BBIpaXKEHUU. BBIMOIHATE JEHCTBUS CO CTENEHSAMU C HATYpaJIbHBIMU
MOKa3aTeIISIMU.

[IpuMeHAT,  OpHU3HAKKM  JEIUMOCTH,  Pa3JIOKEHUE HAa  MHOMKHUTEIH
HATypAJIbHBIX YHCEIL.

Pemlatb mpakTHKO-OpPUEHTHPOBAHHBIE 3a]layd, CBSI3aHHBIE C OTHOLLIECHHEM
BEJIMYUH, MPONOPLUUOHAIBHOCTBIO BEJIMYHMH, IPOLIEHTAMHU, WHTEPIPETUPOBATH
pe3yabTaThl pELICHUs 3aAa4 ¢ y4€TOM OTPaHUYEHUM, CBSI3aHHBIX CO CBOWCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKkue BbIPasKeHHUs

Hcnonb3oBaTh aireOpanyeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, HPUMEHSTH
e€ B mpoliecce OCBOCHHS yueOHOro MaTepurarna.

Haxonute 3HaueHUst OYKBEHHBIX BBIPQKEHUN MPHU 3aJaHHBIX 3HAUYCHUAX
MIEPEMEHHBIX.

Beimonuaate  mpeoOpa3oBaHWs — IEJIOTO0  BBIPAKEHHS B MHOTOUJIEH
MPUBEACHUEM TIOJIOOHBIX CIIAra€MbIX, PACKPBITUEM CKOOOK.

BbINONHAT yMHOKEHHE OJHOWIEHA HAa MHOTOWIEH W MHOTOWIeHa Ha
MHOTOWJICH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CYMMBI U KBaJipaTa pa3HOCTH.

OcyliecTBasATh Pa3jI0KEHUE MHOTOWICHOB HA MHOXUTEIU C IOMOIIBIO
BBHIHECEHUSI 32 CKOOKM OOIIero MHOXUTENS, TPYNMNHPOBKH  CJIaraeMblX,
npuMeHeHUsT GOPMYJIT COKPAIIEHHOTO YMHOKEHUSI.

[IpuMensTh nMpeoOpa3zoBaHKsi MHOTOUJICHOB JJISI PEIICHUSI PA3JIMYHBIX 33/1a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 pealibHON MPAKTHUKHU.

Hcnonb3oBaTh CBOWMCTBA CTENEHEW C HATYPAIbHBIMU IOKA3aTEISAMM IS
npeoOpa3oBaHUs BEIPAKCHUH.



YpaBHeHUs M HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHS C OJHOM IIEPEMEHHOW, IPUMEHsAA IpaBuUila
Iepexoia OT UCXOAHOTO YPaBHEHUS K paBHOCUIBHOMY emy. IIpoBepsTh, sBiseTcs
JIM YUCJIO0 KOPHEM YPAaBHEHHS.

[IpumeHsATh rpaduyeckre METObl IPU PEIICHUN JIMHEUHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepbl Map YKCEN, SBISIOUUXCS PEHICHUEM JMHEWHOIO
YPaBHEHMSI C IBYMsI IEPEMEHHBIMH.

Ctpoutrh B KOOPAMHATHOM IUIOCKOCTH TpaduK JIHMHEHMHOro ypaBHEHUS C
JIBYMsI TEPEMEHHBIMHU, MOJB3YyACh TpadUKOM, HPHUBOJIUTH MPUMEPHI PEIICHUS
YpaBHEHHS.

PemaTh cucteMbl ABYX JIMHEWHBIX YPABHEHHU C IBYMS IEPEMEHHBIMH, B TOM
quciie rpapuyecku.

CocraBiAiTh W pemiaTh JIMHEMHOE YpPaBHEHUE WIM CHUCTEMY JIMHEHWHBIX
YpPaBHEHUW IO YCIOBHUIO 3aJauyd, HHTEPIPETHUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3a/1a4 MOJYyYECHHBIN pe3yJIbTarT.

DyHKUUHA

N300paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJMHATaM, Jy4d, OTPE3KH, UHTEPBAJIbI, 3alIUCHIBATH YHCIOBBIE IPOMEKYTKH Ha
anredpanuecKkoM si3bIKe.

OTtMeuaTh B KOOPJAWHATHOW IUIOCKOCTA TOYKHU IO 33aJaHHBIM KOOpJWHATAM,
CTpOUTH rpaduku JUHEHHBIX GyHKIHH. CTpouTh rpaduk GyHKINH Y = [X|.

OnuceiBaTh € TMOMOIIbIO (GYHKIUNA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BPEMS, PACCTOSHHUE, LI€HA, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOAUTEIBLHOCTD, BPEMSs, 00BEM pabOTHI.

Haxonute 3HaueHue GyHKIUU 1O 3HAYCHUIO €€ apryMeHTa.

[Torumats rpaduueckuii cmoco0 MpenCcTaBICHUS M aHalnu3a WHQPOPMAIUH,
U3BJIEKATh U UHTEPIPETHPOBATH HH(POPMAIIHMIO U3 TPA()UKOB peabHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.

K xonmy o0yuenuns B 8 kKjacce 0Oy4aroUIuiics TOMYYUT CIEAYIOIIUE
IIPEIMETHBIE PE3YJIBTATHI:

Yucaa 1 BbIYHMCICHUS

Hcnonp30BaTh HadaJIbHbIE IMPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
quCell JUIsl CPABHEHHUSI, OKPYTJIEHUS U BBIUYMCIIEHUI, N300paxkaTh E€HCTBUTEIbHBIE
Yyyciia TOYKaMU Ha KOOPAWHATHOM MPSMOM.

[TpumensaTs TOHATHE apU(METHUYECKOTO KBAAPATHOTO KOPHS, HAXOIUTh
KBaJpaTHbIE€ KOPHU, UCIOJIb3Yysd MNPU HEOOXOJAMMOCTH KAJIbKYJISITOpP, BBINOJIHATH
npeo0pa3oBaHusl BBIPAKEHUN, COJAEPXKAIIMX KBAAPATHBIE KOPHHU, MCHOJIb3Ys
CBOWCTBA KOPHEM.



Hcnonp3oBaTh 3amucu OOJBIINX W MAJIbIX YUCENT C MOMOIINBIO JECSITHUYHBIX
npoOeii u crenenelt yucna 10.
AJaredpandeckune BbIPaKeHHs
[IpuMeHAT, TOHSATHE CTENEHH C IEJIBIM  II0Ka3aTeJIeM, BBIMOJIHATH
peoOpa3oBaHus BEIPAKCHHM, COACPIKAIIUX CTEMIEHHU C IEIBIM MTOKa3aTelIeM.
BBITIOJTHATE TOXKIECTBEHHBIE TMPEOOpPa30BaHUS PANMOHAIBHBIX BBIPAXKCHUH
Ha OCHOBE IPaBWJI ICHCTBHUI HAJl MHOTOWICHAMH M alTeOpandecKuMU JPOOSIMH.
PacknanpiBaTh KBaApaTHBIM TPEXUWIEH HA MHOKUTEIH.
[TpumeHsATH MpeoOpa3oBaHMsl BEIPAXKCHUN JUTS PEIICHUS Pa3IMYHBIX 33]1a4 U3
MaTEMaTUKH, CMEKHBIX ITPEJAMETOB, U3 PCATbHON TIPAKTUKH.
YpaBHeHUsI M1 HEPABEHCTBA
Pemates NMHElWHBIE, KBaJpaTHbIC YpPaBHEHUS W pPAlMOHAIbHBIC YpaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C ABYMsI IIEPEMCHHBIMHU.
[TpoBOIUTE MIpOCTEHIIIE UCCACAOBAHNS YPAaBHCHHH M CUCTEM ypaBHCHHM, B
TOM YHUCJIC ¢ IPUMCHECHUEM rpadUUYECKUX MPECTaBICHUHN (yCTaHABINBATh, UMEET
JU ypaBHCHUE WJIM CHUCTEMa YPAaBHCHHUH pEIICHUS, €CIIM UMEET, TO CKOJBbKO, W
npouee).
[TepexoauTh OT CIOBECHOM (OPMYITMPOBKH 3a/1auu K €€ aireOpandeckoi
MOJIENTA C TIOMOIIBIO COCTaBJICHUSI YpaBHEHUS WJIM CHUCTEMBbl YpaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d MOJYYSHHBIN pe3ysbTarT.
[IpyuMeHsATh CBOMCTBAa YHCIIOBBIX HEPABEHCTB JUIsl CpPaBHEHHUA, OICHKH,
pemath JUHEHHBIE HEPABEHCTBA C OJHON MEPEMEHHON U UX CUCTEMbI, JaBaTh
rpauyuecKky0 WUIIOCTPAIIMI0O MHOXKECTBAa PEIIEHUN HEpPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.
DOyHKUUMN
[lonumaTe ¥ UCIONB30BaTh (DYHKIIMOHATIBHBIE TIOHITHS M SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), OMPECNsITh 3HAUCHHE (YHKIHH IO 3HAYCHHUIO
apryMeHTa, ONpeessaTh CBOMCcTBA (DYHKIUH 1O € rpaduKy.
Ctpoutsb rpaduku 3MeMeHTapHbIX (YHKIINH BUaA:
y =kix, y=x2, y = x3,y = [x, y = VX, OIHCBHIBaTh CBOICTBa UYHCIOBOIi
bynkiuu o €€ rpaduky.
K xonmy oOyuenus B 9 Kjacce 0OydJarouIuiicss TMOMYYUT CIEAYIONIUE
MPEIMETHBIE PE3YJIbTATHI:
Yucua 1 BbIYMCICHUS
CpaBHUBAaTh W YMOPSJAOYMBATH PAIMOHAIBHBIE W WPpPAIMOHATIBHBIC YHUCIIA.
BeimonHaTh apudmMeTnyeckue ASUCTBUS C PAMOHATBLHBIMHA YHCIIAMH,
couetas YCTHbIE W TIUCBMEHHBIE TPUEMBI, BBITIOJHATh BBIYUCICHHUS C
UPpaOHATHLHBIMHA YUCTAMH.



Haxomute 3HaueHus CTeEneHEW C LEeIbIMU [OKa3aTelasiMU M KOPHEW,
BBIUMCIISATh 3HAYEHUSI YUCIIOBBIX BBIPAKEHUM.

OKpyrasaTh [JEUCTBUTENBHBIE YHMCJIA, BBIIOJHATH MPUKUIKY PE3yJbTaTa
BBIUMCJIEHUH, OLICHKY YUCIIOBBIX BBIPAKCHUM.

YpaBHeHUsSI M1 HEPABEHCTBA

Pemars nuHeHbIE M KBaJpaTHBIC YPABHECHUS, YPABHEHUS, CBOIAILLIMECS K
HUM, pOCTeNIIne TpoOHO-pallMOHATIbLHBIE YPAaBHECHHUS.

Pemate cucreMmbl ABYX JIMHEHHBIX YPaBHEHUH C JBYMs IIEPEMEHHBIMU U
CHUCTEMBI IBYX YPABHEHHM, B KOTOPBIX OJHO YPABHEHUE HE SBJISETCS JIMHEUHBIM.

Pemiate TekcTOBBIE 3amauM  aJreOpamdeckKuM CIoco0OM C  MOMOIIBIO
COCTaBJICHUSI YPABHEHUS WUJIA CUCTEMBI JBYX YPABHEHUU C IBYMsI IIEPEMEHHBIMU.

[IpoBOAUTH MPOCTEUIIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B
TOM YHCJIC C TPUMEHEHHEM TpauiyecKux MpeAcTaBieHui (yCTaHABIMUBATh, HUMEET
I YpaBHCHUE WIIM CHUCTEMA YPABHCHUU PEIICHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemiate nuHeliHBIE HEpPABEHCTBA, KBAaJpaTHbIC HEPABEHCTBA, H300pa)kaTh
pEIIEHUE HEPABEHCTB HA YHCJIOBOW NPSMOM, 3alUCHIBATh PELICHUE C IMTOMOIIBIO
CHMBOJIOB.

Pemate  cucrembl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CHCTEMbI
HEPABEHCTB Ha YUCJIOBOU MPSAMOM, 3alIMCHIBATh PELICHHUE C TIOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEpAaBEHCTBA IIPY PELLICHUH PA3JIMYHbBIX 3a7ay.

DOyHKUUA

PacnioznaBaTh (QyHKIIMKM U3y4eHHBIX BUAOB. [loka3piBaTh CXeMAaTHUUECKH

pacroioKeHHe Ha KOOPAMHATHOMN IIOCKOCTH rpadukoB GpyHKIMi Buma: Y = KX, Yy
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3,y = Vx, y = ||, B 3aBucumoctn ot
3HaueHUN KOA((PHUIIMEHTOB, OMMMCHIBATH CBOWCTBA (PYHKITUH.

Ctpouth u M300paXkaTh CXeMaTUYECKU TpadUKh KBaJIPaTHYHBIX (YHKIIWH,
OMMHCHIBATh CBOMCTBA KBAJPATHUHBIX (PYHKIUH 10 UX Tpaduxam.

Pacrio3naBaTh KBaipaTHYHYIO QYHKIMIO 1O (HopMysie, TPUBOIAUTH MPUMEPHI
KBaIpaTUYHBIX G YHKIIUNA U3 peaTbHOU KU3HU, (PU3UKH, TEOMETPUH.

YucaoBblie MOCJI€10BATEIHLHOCTH U TPOrPecCHu

PacriozHaBaTh apuMeTHUECKYyI0 W TEOMETPHYECKYH) TPOTPEeCCHU TPHU
pa3HBIX crioco0ax 3a7aHusl.

BeIONHATS  BBIYHMCICHHUS C HWCMIOJb30BaHWEM (opMyna N-ro  dYieHa
apuPMETHIECKON ¥ TeOMETPUUECKON MPOTPECCHI, CYMMBI TIEPBBIX N YICHOB.

N300pakaTh WICHBI MOCICIOBATEIPHOCTH TOYKAMH HA KOOPIWHATHOU
MJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YUCJIOBBIMH IIOCIICIOBATCILHOCTSIMH, B TOM
YHCIIC 33a/1a4U U3 PeaTbHOM JKU3HU (C UCIOJIb30BAaHUEM KaIbKYJSITOPA, MHU(PPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmuecTBo yacos
HaumenoBanu DJIEKTPOHHbIE
No (i ) CIHCOK HTOTOBBIX Cnoco0 oneHKH
€ pa3jiejioB U uugpoBbIe
n/ Becer | Kourtpoabunl | IlpakTuuecku TIaHAPYEMBIX HTOrOBBIX
TeM o0pa3oBaTejbHbIE PE3yaLTATOB ¢
n HporpaMMBI ) € pa6oTnI € paéoThI pecypcel NJIAHUPYEMBIX
yKa3aHHeM ITanoB pe3yaLTATOR
uXx popMupoBaHu
BeInonHATs, - YCTHBIN ONpOC;
coyeTas YCTHbIE U | -pelIeHue
IINCBMCHHBIC 3aja4y,
MIPUEMBI, -
apudmeTHIecKue CcaMOCTOSITeIbHA
necTBus ¢ | gpabora;
panuoHAILHEIMH - KOHTPOJIbHBIE
YHCIIaMH. pPaGOTHL.
Haxonuts
Yucna n 3HA4YEHUs YUCIOBBIX
BBIUNCIICHUS Bu6mmorera [JOK BBbIpaKEHUI
] 25 2 https://m.edso00.ru/7f415b ’
PanmonansHele 90 IPUMEHSATh
qucia o pa3sHooOpa3HbIe
CHocoObl U MPUEMBI
BBIUMCIICHUS
3HAYeHUH JPOOHBIX
BBIPAXKCHU,
coJiepKalux

OOBIKHOBEHHBIE U
JeCATUYHbIE IPOOH.

ITepexoaute
OT OJHOW (opMBbI



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

3allUCH  YHuCel K
Apyroi
(npeoOpa3oBbIBaThH
JECATUYHYIO JIpOOb
B OOBIKHOBEHHYIO,
OOBIKHOBEHHYI0O B
JIECATUYIHYIO, B
YaCTHOCTH B
OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHHBATh U
YHOPSIIOYNBATH
parMoHaIbHBIC
YHCIa.

OKpyrasTh
YHCIa.

BrinosHsTh
NPUKUAKY U OLECHKY
pe3yabTaTa
BBIYHCIICHUH,
OLICHKY  3HA4YeHUH
YHCIIOBBIX
BBIPAKCHUIA.
BrimonHsTh
NEUCTBUA co
CTEMEHAMU c
HaTypaJbHBIMU
MOKa3aTeNsIMU.

Anrebpanyecku
€ BBIpaKEHUS

27

bubnmnorexa LIOK
https://m.edsoo.ru/7f415b

Hcnonb3oBaTth
anreOpanvyecKyro

- YCTHBIHN OIIPOC;
-penieHue



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

TEPMUHOJIOTHIO |
CHUMBOIJIUKY,
IIPUMEHATL €€ B
MIPOIIECCE OCBOCHUS
yueOHOro
Marepuasna.
Haxonuts
3HAYCHUS
OYKBEHHBIX
BBIpAKEHUIN pu
3aJIaHHBIX
3HAYCHUSIX
MepEMEHHBIX.
BrinosHsTh
npeoOpazoBaHus
LEJIOTO0  BBIPAXKEHUS
B MHOTO4JIEH
MIPUBEJICHUEM
M0 T00HBIX
CJaraeMbix,
PacKpbITHEM CKOOOK.
BrimonHsTh
YMHOKEHUE
OJHOYJIEHA Ha
MHOTOUJIEH u
MHOTOYJIEHa Ha
MHOTOYJIEH,
MPUMEHSATH
dbopMynel  KBagpara
CYMMBI U KBajpara
Pa3HOCTH.

3ajaq;
CaMOCTOSITEIIbHA
s paboTa;

- KOHTPOJILHBIC
paboThI



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

Ocy1iecTBisT
b paziioKeHHe
MHOTOYJICHOB Ha
MHOXHUTEIN c
MTOMOIIIBIO
BBIHECEHUS 3a
CKOOKH o01ero
MHOXHUTEJI,
TPYIITHPOBKH
CJIaraeMbix,
MIPUMEHEHUS
bopmyn
COKpamEHHOTO
YMHO>KEHUSI.

[Ipumenars
npeoOpazoBaHus
MHOTOYJIEHOB  JUIS
pelieHus
pa3IMyYHbIX 3a7a4 U3
MaTeMaTHKH,
CMEXHBIX
MPEeIMETOB, u3
peabHOM MPaKTUKH.

Hcnone3oBath
CBOIICTBa CTENEHEN ¢
HaTypaJbHBIMU
MOKa3aTesIMU  JJIA
npeoOpa3oBaHUs
BBIPAKCHUM.

YpaBHeHUS U

20

bubnunorexa LIOK

Pemats

- YCTHBIHN OIIPOC;




HepaBeHCTBa

https://m.edsoo.ru/7f415b

90

JIMHEWHBIE
YPaBHEHUS C OJTHON
IIEPEMEHHON,
IIPUMEHAS  [paBUIIa

nepexoja oT
HCXOJTHOTO
YpaBHEHUS K
PaBHOCUIIBHOMY

eMy. IIpoBepsTs,

SABJISIETCS. JIM YUCIIO
KOpPHEM ypaBHEHHS.

[IpumenaTH
rpaduueckue
METO/IbI pu

pEUICHUH JTMHEHHBIX
YpaBHEHUH H  HUX
CHUCTEM.

[Tonbupats
IIPUMEPHI [ap YUCEl,
SBJISIOILIAXCSI
pelieHneM
JIMHEWHOTO
YpaBHEHUS C IByMsI
MEPEMEHHBIMH.

Crpouts B
KOOPIMHATHOMN
IUIOCKOCTH  Tpaduk
JIMHEMHOTO
YpaBHEHUS C IBYMs
MEePEMEHHBIMH,
MOJb3YSICh

-pelieHue
3ajay;
CaMOCTOSATEIbHA
s paboTa;

- KOHTPOJIbHBIE
paboThl



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

rpadukom,
MPUBOJUTH
MPUMEPBl  PEIICHUS
ypaBHEHUSI.

Pewars
CHUCTEMBI JIBYX
JIMHENHBIX
YpPaBHEHUH C IBYMSI
MepeMEHHBIMH, B
TOM qucie
rpaduuecku.

CocTaBiarb u
pemiatb  JIMHEWHOE

ypaBHEHUE WIH
CHUCTEMY JIMHEHHBIX
ypaBHEHUH o

YCIOBUIO  3ajiauu,
HUHTEPIPETUPOBATH B

COOTBETCTBUU c
KOHTEKCTOM 3aJa4u
MOJTy4YECHHBIN
pe3ynbTart.
H3o6paxaTh - YCTHBIH OTIPOC;
Ha  KOOPAMHATHOHM | -pelicHue
pAMOM TOYKH, | 3ajady;
Koopaunats! u bubnmnoreka [JOK COOTBETCTBYIOLLIHE )
g);ifﬁfn 24 ggps.//m.edsoo.ru/7f415b 3a7AHHBIM CAMOCTOSTEILHA
= KOOpIMHATaM, TYIH, | g paGora;
OTpe3kH, - KOHTPOJIbHBIC
WHTEPBAIBI,

paboThI



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

3aMMChIBAThH
YHCIIOBBIC
MIPOMEKYTKH Ha
anreOpanvaeckom
SI3BIKE.

OrMeuats B
KOOPAMHATHOU
TJIOCKOCTH TOYKH TIO
3aJJaHHBIM
KOOpIMHATaM,
CTPOUTh  TIpaduku
JIMHEHWHBIX
¢bysaknuii. CTpouTh
rpaduk QyHKIHH Y
= |x].

OnuceiBath ¢
MOMOTIBIO (HYHKITUH

U3BECTHBIC
3aBHCUMOCTH MEKIY
BEIIMYMHAMU:
CKOpOCTh,  BpewMs,
paccTosiHMe, IICHA,
KOJIMYECTBO,
CTOUMOCT,
MIPOM3BOIUTEIILHOCT
b, BpeMsa, O00bEM
paboThI.
Haxomuts

3HaueHue (QYHKIHUH
o0 3HayYeHuro eé
apryMeHTa.




ITorumats
rpaduueckuii
c1oco6
MIPEICTABJICHUS 5

aHanusa
uHpOopManuy,
U3BJIEKATh "
MHTEPIPETUPOBATH
uH(pOpMaLIHIO u3
rpaduKOB peaTbHBIX
IIPOLIECCOB u
3aBUCUMOCTEH.

bubnunorexa [JOK IToBTOpHTH BCE Urorosas
[ToBTOpEHME M
6 2 https://m.edsoo.ru/7f415b | u3y4eHHOE 3a KypC | KOHTPOJIbHAS
000061IeHNE
90 7 Kiacca. paborta
OBIIIEE
KOJIMYECTBO
YACOBITIO 102 10

I[TPOTPAMME



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

8 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBanue pa3aesioB U TeM udpoBbie
Ne i/ pasi Konrpoabubie | IIpakTuyeckue (1dpp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [IOK
1 q .K 1
ncia v BeluucieHus. KBajpaTHele KOpHH 5 https://m.edsoo.ru/7f417af8
9 Yucna u BeraucieHus. CTEEHs ¢ [eJIbIM 5 bubmmoreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaXKeHHUS. 5 1 bubnnorexa [JOK
KBanpaTHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanvecKre BEIPaKCHHSL. 15 1 bubmuorexa [JOK
Anrebpaunveckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBanpaTHbie 15 1 bubnuorexa [JOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
5 YpaBHeHus v HepaBeHcTBa. CUCTEMBI 13 bubnuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1
paBHEeHUs U HepaBeHCTBa. HepaBencTBa htts://m.edsoo.ru/7f417af8
bubmuoreka [JOK
8 O . 5
YHIKUHH. OCHOBHEIC NOHATHA https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 ) 4 9
yHKUIH. HCIOBLIC GyHKIHA https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 I1 6006 6 1
ORTOPCHHGE H ODOLICHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB IIO ITPOIT'PAMME 102 5 0



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

9 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iesioB U TeM u@poBbIie
Ne i/ pasi Konrpoasubie | IlpakTHyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Yucna v BeiuncieHus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
9 YpaBHEHUS U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnuoreka [JOK
OJIHOW ITEPEMEHHOMN https://m.edso0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBa. CHCTEMBI 14 1 bubnuotexa [JOK
YpaBHEHUU https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
4 Y .H 16 1
paBHEHHS M HepaBeHCTBA. HepaBeHcTBa htts://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
5 o 16 1
S https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
6 YucoBele MOCIEA0BATEIBHOCTH 15 1 htts://m.edso0.ru/7f419d08
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 18 1 bu6mmoreka [JOK
3HaHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB IIO I[TPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

YYEBHO-METOINYECKOE OBECIIEHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

. Anreopa.7 knacc. MakapsiueB FO.H., Munntok H.I'. u ap. / [lox pen.
TensikoBckoro C.A. - M.: Ilpoceemenue, 2020 r.

. Anreopa.8 kimacc. MakapsiueB FO.H., Munntok H.I'. u ap. / [lox pen.
TensikoBckoro C.A. - M.: Ilpoceemenue, 2020 r.

Anrebpa.9 knacc. MaxkaperueB FO.H., Munatok H.I'. u ap. / Ilox pes.

TensikoBckoro C.A. - M.: Ilpoceemenue, 2020 r.

METOANYECKHUE MATEPUAJIBI AJIS1 YUUTEJISA
Aneebpa. 7 knacc. Memoouueckoe nocooue. Mep3snsik. Kareropusi: Aneeopa.

28.06.2019 12:21.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET

https://resh.edu.ru/
https://proektoria.online/lessons
https://ypokmudpsl.pd/
http://www.ceTeBU40OK.pd/

https://fg.resh.edu.ru/



https://myschool.edu.ru/

https://uchi.ru/
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