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MNOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHUs: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO st
IPOAOHKEHUS 00pa30BaHUs U B MMOBCEAHEBHOM XU3HU. Pa3BuTHe y 00yyarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTalliid B COBPEMEHHOM ITHU(PPOBOM
obmiectBe. M3ydyeHue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHUS HaOJIIOaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JCWCTBUS W BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYJaroIMIMXCSA: OHM HCIHOJB3YIOT JCIYKTUBHBIE U
WHYKTUBHBIE PacCyXKJeHusi, 0000IIeHe U KOHKPETU3aIMIo, abCTparupoBaHue u
ananoruto. OOydyeHue  anrebpe  mpeamnoyiaraeT  3HAYMTEIBHBIH  00BEM
CaMOCTOSITENIHOM  JIEATEIBHOCTH  OOYYaroMIMXCs, TOITOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 0O0yUeHUSI.

B cTpykType nporpammel yaeOHOTO Kypca «Anredpay st OCHOBHOTO OOIIETO
0o0pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE JINHUU:
«Uucma © BBIUKCIEHUS», «ANTEOpanyecKue BBIPAKEHUS», «YPAaBHCHHS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JVMHUHA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3YYCHUS Kypca, B3aUMOACUCTBYS C
JpYTUMU ero JuHusMd. B xome wu3ydeHus yd4eOHOro Kypca oOydarouumcs
MPUXOIAUTCS JIOTUYECKU PACCYXK/aTh, MCIOJIH30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B TporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, MPEICTAaBICHHBIE BO BCEX OCHOBHBIX pa3iesax
MaTeMaTHYECKOro 00Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO MareMaTthdeckoro si3bika. ComepkaTenbHOH |
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOTO Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW TSt
JaNbHENIIET0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXcs
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aIrOPUTMaMHU, a
TaK)Ke PHOOPETCHHIO MPAKTHUECKIX HABBIKOB, HEOOXOAUMBIX JIJISl TIOBCETHEBHOU
KU3HU. PazBuTHeE MOHATUS O YMCIE Ha YPOBHE OCHOBHOTO 00IEro 0Opa3oBaHUs
CBSA3aHO C PALMOHAIBHBIMM M HUPPALUOHATBHBIMH YHCIaMHU, (HOPMUPOBAHHEM



MPEACTABJICHUI O IECTBUTEIBHOM YKCIIE. 3aBEPILICHUE OCBOCHHMS YMCIOBON TUHUU
OTHECEHO K cpeaHeMy 001eMy 00pa30BaHHMIO.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro JJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXXHBIX MPEMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
o0miero obpazoBaHusi y4eOHBIN MaTepual TPYNIUPYETCs BOKPYT pallMOHAIbHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMATUKHU KakK s3bIKa JJIst
MOCTPOCHUSI MAaTeMAaTHYEeCKUX MOJIEei, OMHUCAaHWsI TPOLECCOB U  SIBJICHUU
peanbHOrO Mupa. B 3anaun o0yuenus anreOpe BXOJAT TakKe JallbHENIIee pa3BUTHE
AITOPUTMHUYECKOTO MBINIJICHHSI, HEOOXOIMMOTO0, B YACTHOCTH, JIJIsl OCBOCHUS Kypca
uHQOpPMATUKHA, W  OBJAJCHWE HABBIKAMU JCIYKTUBHBIX  PAaCCYXICHUU.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pPa3BUTHIO BOOOpa)KEHUS,
CHOCOOHOCTEN K MaTeMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL ONMCAHUS U UCCIIEOBAHUS pa3HOOOPA3HBIX POLIECCOB U SABJICHHUI B IPUPOE U
obmiectse. M3yueHue Mmatepuasna cnocoOCTByeT pa3BUTHIO Y 00YUaIOUINXCs YMEHUS
UCIIOJIb30BaTh pa3jMuYHble BBIPA3UTEIbHBIE CPEACTBA S3bIKA MaTEMaTHUKU —
CIIOBECHBIC, CHUMBOJIMYECKHE, Tpaduueckue, BHOCHUT BKJIaa B (opmupoBaHHe
MPEICTaBICHUI O POJIM MATEMATUKH B PA3BUTHUU [TUBUIN3AIUHN U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Uucma © BBIUKCIEHUSN», «ANTEOpanyecKue BBIPAXKEHUS», «YPAaBHCHHS U
HEPAaBEHCTBA», « DYHKIIHI.

Ha uzyuenue yueGHoro kypca « Anredpa» orBoautcs 306 yacos: B 7 Kjacce —
102 yaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hegeno), B 9 kiacce
— 102 yaca (3 yaca B HezentO).



COAEPXAHUE OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

JpoOu OOBIKHOBEHHBIE U JIECSITHYHBIE, TIEPEXO] OT OJHOW (HOpPMBI 3amucu
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
YOOPSAJOYUBAHUE  pAlMOHANBHBIX 4uceld. ApudmMerndeckue JEHUCTBUS C
palMoOHaIbHBIMU YKciaMu. PemieHne 3aa4 M3 peaibHOM MPAKTUKWA HA 4YacTH, HA
JpoOu.

CreneHb C HaTypaJilbHBIM IIOKa3aTeJeM: OIpejelieHne, MpeoOpa3oBaHue
BBIPOKEHUI HA OCHOBE OMpEIeNIeHus, 3auch O0ibIuX uncen. [IpolueHTsl, 3anuch
MPOIICHTOB B BUJE ApOOU U JpoOU B BUJIE MPOILEHTOB. Tpy OCHOBHBIC 3a7a4uM Ha
MPOLICHTHI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[IpumeHeHnEe TPU3HAKOB  JIEIUMOCTH, PAa3JIOKEHUE Ha  MHOXKHATEIHN
HaTypaJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMasi ©W  oOparHas
MPOMOPIUHUOHAIIBHOCTH.

AJsredOpanvyecKue BbIPAKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienne 3aBUCUMOCTH MEXY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXKJCCTBEHHO pAaBHbIE BBIPAXKEHUS, TpaBWia MpeoOpa3oBaHUs CyMM U
MPOU3BEACHUM, TpaBUJIa PACKPHITUS CKOOOK M MPUBEIEHUSI MOI0OHBIX ClIaraeMbIX.

CBoOiICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpnHouwiensl U MHOTOWIEHBI. CteneHb MHOTOwIeHa. CloXKeHue, BHIYUTAHHUE,
YMHOKEHHUE MHOTOUYJIEHOB. DOPMYJIbl COKPAIIEHHOTO YMHOXKEHUS: KBAIPAT CYMMBI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBaIpaToB. Pa3ioxkeHne MHOTOWICHOB Ha
MHOKHUTEH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpPEHb YpaBHEHWsI, TMpaBWia NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO
YpaBHEHUS, pEUICHUE JIMHEUHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHU IO YCIOBUIO
3a7auu. Pelienne TeKCTOBBIX 3371a4 € MOMOIIBI YPABHEHHM.

JluneitHoe ypaBHEHUE C IBYMs MEPEMEHHBIMU U ero rpaduk. Cuctema IByx
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpPEMEHHbIMHU. PellieHue cucrteMm ypaBHEHUH
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 3a7a4 C TOMOIIbIO CUCTEM
YPaBHEHUM.

DOyHKIUU



KoopauHara Touku Ha npsiMoi. YUucnoBele TPOMEXKYTKU. PaccTosiHre Mexay
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AbGcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanbHbIX 3aBucumocTeil. [lonarue pynkuuu. ['padux GyHKIun.
CroiictBa Qynkuuii. Jluneitnas ¢pynknus, e€ rpaduk. ['padpuk Gyakuum y = |X|.
['paduyeckoe pelieHue JIMHEHHBIX YPaBHEHUI U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KUIACC

Yucsa v BbIYMCJIEHUS

KBagparueiii kopeHb u3 uwucia. [loHsitue 00 uUppanMoOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppalMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJpaTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHMCJIEHUSM. JIeiCTBUTEIIBHBIE YUCTIA.

CreneHb C UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aMuCh YHCIIA.

Aaredpanvyeckue BbIPpaKeHUSA

KBagpaTHbIil TpEXWIEH, PA3JIOKEHUE KBAIPATHOTO TPEXUTIEHA HA MHOKHUTEH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckoll JpoOu.
CnoxeHue, BBIYUTAHUE, YMHOXEHUE, JEJCHHUE aireOpandeckux ApoOei.
PannonanbsHbIe BRIpRXXEHHS U X ITpeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBaaparHoe ypaBHeHue, hopmyia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUN, CBOIAIIMXCS K JIMHEWHBIM W KBAJPAaTHBIM.
[Ipocreiime qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas uaTEpHpeTalvs ypaBHEHUN C BYMs MEPEMEHHBIMU U CUCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMs I€PEMEHHBIMH. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pelienre TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HEpaBEHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCHMIIBHOCTE HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM INEPEMEHHOM.
CucTteMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM!.

DyHKIMHA

[Tonsitue pynkuuu. OOIacTh ONpeAeNIeHNs U MHOXKECTBO 3HAUCHUI (PYHKIUU.
Crioco6sl 3aanust GyHKITHI.

I'paduk ynkuuu. Yrenue cpoiictB (yHkuuun no e€ rpaduky. Ilpumeps
rpadukoB QyHKIMIA, OTPaXKAIOIINX peaTbHbBIE MPOIIECCHI.

OyHKIMY, OMNUCHIBAIOIIME TNPSIMYI0 M OOpaTHYIO MPOMOPLHMOHAIBHBIE
3aBHCHMOCTH, HX rpadukn. OyHkuun Y = X2, y = X3, y = VX, y=|X|. [paduueckoe
pEIICHUE YPABHEHUW U CUCTEM YPABHECHUMU.



9 KVIACC

Yuciaa v BBIYMCICHUA

PanronanpHbie 4KCla, UppallMOHATIbHBIE YHMCIA, KOHEYHbIE U OECKOHEUHBIE
JecsaTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ICUCTBUTEIbHBIC YUCIIA
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK]Ty MHOKECTBOM JICUCTBUTEIBHBIX YACENI U KOOPAUHATHOM MPSMOM.

CpaBHEHHME JI€MCTBUTENIbHBIX 4HCEN, apU(PMETUYECKUE JEUCTBUS C
JEWCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKPYXKAIOIIEr0 MHPA, UIMTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUPE.

[Tpubnmxk€HHOEe 3HAYCHHE BEIIMYMHBI, TOUHOCTh MpUOIKeHus. OKpyTJieHHe
yucell. [Ipuknika u oueHka pe3yinbTaToB BEIYMCICHUN.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. PemieHne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
buksanpatHoe ypaBHeHue. lIpumMmepsl perieHnst ypaBHEHUM TPETbEN U 4ETBEPTOU
CTEIIEHEW Pa3JI0KEHUEM Ha MHOXKUTEIIN.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3ajay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem OByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHHEHHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienrne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. PemenHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HeEpaBEeHCTBA.
['padrueckas wHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMHU.

DyHKIUU

KBagparnunas ¢ynkuus, e€ rpadpuk u cBoictBa. [lapaboma, KoOpauHATHI
BEPUIMHBI 1apadoJIbl, 0Cb CUMMETPHUHU MMAPAOOJIBI.

I'padukn byskmumit: Y = kx, y = kKx + b, y = k/x, y = x3, y = VX, y = |X| 1 ux
CBOWCTBA.

YucsioBbIe MOC/I€I0BATEILHOCTH U MPOrPeccum

[loHATHE YHCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE IIOCIJIEIOBATEIIBHOCTH
peKkyppeHTHO popMyoit u popmysiol N-To wieHa.

ApudmeTrnueckass U reoMerpuueckas nporpeccuu. @opmynsl N-ro uieHa
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX N UJICHOB.



N300paxkeHue 4IEHOB apuU(PMETHUECKOW U TECOMETPUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M DKCIIOHEHIMAIBHBIA POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHS 1POI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00OCYXAEHUIO 3THUECKUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B pEIIEHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHHUEM MHANBUAYAIbHON TPAEKTOPUM 00pa30BaHuUs U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
NEATEIbHOCTH, 3TAaNoB €€ pa3BUTHA W 3HAYMMOCTH JJIA PA3BUTHUS LMBUJIU3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOM KakK CPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuueckoe BocnuTanue, GopMHpPOBAHHE KYJILTYPbI 310POBbSI H
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HABBIKA peIICKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00J1aCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIIKOB U OIEHKH
UX BO3MOXKHBIX MOCIIEICTBUH VISl OKPYXKAIOIIEH Cpejibl, 0CO3HAHUEM TJI00aTIbHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U MyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JIEITEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh WU, TIOHSITHS, TUTIOTE3bl 00 O0OBEKTaX U SABJICHUSAX, B TOM YHUCJTIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYaIllMI0 KaK BBI30B, TPEOYIONIUNA KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jijornueckue JaeicTBuA:

e BBIBJISATh U XaPAKTEPU30BAThH CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHM, OTHOIICHUM MEXITy MOHATUAMH, (HOPMYIHPOBATH
ONpPENEIEHUS] TOHATHM, YCTAHABIMBATh CYLIECTBEHHBIM  NPU3HAK
Kiaccu(uKanuyu, OCHOBAHUSA JUIsi OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

e BOCHPUHUMATH, (OPMYJIHpPOBATH U  MOPEOOPa3OBBIBATh  CYXKICHUS:
yTBEPAUTENbHBIC W OTpHUIIATENIbHbIC, €IWHUYHBIC, YaCTHbIE W OOIIHE,
YCJIOBHBIE;



BBISIBIIATH ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3H M
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npemiaraTh KpUTEPUH JIJIS BBISIBJICHUS 3aKOHOMEPHOCTEH W TPOTUBOPEUHIA;
JenaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
pa30upaTh TOKa3aTeIbCTBA MATEMATHUCCKUX YTBEP)KICHUH (TPSMBIC B OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOSITEIIPHO HECIIOKHBIC JT0KA3aTEIhCTBA
MaTeMaThyeckux (akToB, BBICTpaUBaTh AaAPrYMEHTAILMIO, TPUBOIUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh Croco0 perieHus yuyeOHoW 3adauu (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpATh HauboJee NOAXOAAIUA C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUM MHCTPYMEHT IO3HAHMS,
(GbopMyIMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, HPOoOIeEMYy,
CaMOCTOSATENIbHO YCTAaHaBIIMBaTh HMCKOMOE W JaHHOE, (OopMUPOBATh
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHE,

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJIICHHOMY IUJIaHY HECJIOXKHBIM
HKCIIEPUMEHT, HEOOJIBIIIOE NCCIIEA0OBAHKE IO YCTAHOBIICHUIO 0COOEHHOCTEH
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH 0OOOIIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJABUTATH
TIPEATOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmanmeii:

BBISIBJISITH HEJOCTaTOYHOCTh W M30BITOUHOCTh HH(OpPMAlMU, JAHHBIX,
HEOOXOUMBIX JIJIsl peLICHUs 3a4a4u;

BBIOMpATh, aHAIU3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABICHUS,

BbIOMpATh (opMy TMpeAcTaBiIeHUS HHPOpMAUKMKU M WLIIOCTPUPOBATH
perraemMbie 3aJa4yd  CX€MaMH, JuarpaMMaMH, WHOW Tpadukodl W ux
KOMOMHAIIUSIMHU;

OLICHMBAaTh HAAEKHOCTh WH(OOpPMAIMU 1O KPUTEPHUSM, MPEAJIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHHMKaTHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe NeCTBHA:

BOCIPUHUMATh U (DOPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSMU
¥ LIETISIMU OOILIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHUS



B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHBIN pPe3yJIbTaT;

B X0JI¢ 00CY>KJICHHS 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CY>KIaeMON TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pelIeHus, COIMOCTaBIsATh CBOM CYXKIEHUS C CYXKICHUSIMH JIPYTUX
YYaCTHHKOB JWaiora, OOHapy>KMBaTh pa3IiMuyue U CXOJCTBO IO3MIIMMA, B
KOpPEKTHOM Gopme PopMyTupOBaTh pa3HOIIIACHs, CBOU BO3PAKECHHUS;
NPEACTaBIATh  pe3yJbTaThl  pEIIeHHUs  3aJa4yd,  DKCIEPUMEHTAa,
UCCJIEIOBAHMUS, IPOEKTA, CAMOCTOSTEIHLHO BEIOUPATH POPMAT BHICTYTIICHHUS
c y4€TOM 3aj1a4 Npe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U MHAUBUAYAJIbHON
paboThI MpHU pelIEHNH YYeOHBIX MaTeMaTHYECKUX 3a/aY;

IIPUHUMATh LEJIb COBMECTHOW JEATEIBHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHON paboThl, pacupelessiTb BHABI pPadOT, JOroBapUBaThCA,
0o0CyXaTh MPOLIECC U pe3ysbTaT paboThl, 0000IIaTh MHEHUS HECKOIBKUX
JIIOJICH;

y4acTBOBaTh B TPyNIoBbIX (opmax paboTsl (0OcCyxaeHHs, 0oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHIMOIHATH CBOIO 4acTh PaOOThI
U KOOPJIMHHPOBATh CBOM JEWUCTBUS C JPYTMMHM 4YJIE€HAMH KOMAaHJbI,
OLICHMBAaTh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO COCTAaBJATH IUIAH, AJITOPUTM PELICHUs 3aJa4yd (MU €ro
4acTh), BbIOMpATh CIOCOO pEIIeHUs C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BapUaHTHI PEIICHUN C Y4ETOM HOBOW WH(MOPMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIEcca U pe3ysibTaTa
pelIeHUsT MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETH TPYTHOCTH, KOTOPBIE MOTYT BOSHUKHYTh P PELICHUU 3aa4H,
BHOCHTH KOPPEKTHUBHI B JICATCIHFHOCTh HA OCHOBE HOBBIX OOCTOSITCIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA JICSITEIBHOCTH MTOCTABICHHOMW LIEJIN U
YCIIOBUSIM, OOBSCHATH NMPUYUHBI JOCTHIKEHUS WJIM HEAOCTHUKEHUS IIENH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



NNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOyYarOUIMICS TOJYYHUT CIETYIOIIHNE
MpPEIMETHBIC PE3YJIbTATHI:

Yuciia 4 BLIYMCTIEHUS

BrITIONTHSTH, cOYeTas YCTHBIE M MHChbMEHHBIC MPUEMBI, apu(DMETHUCCKHE
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YUCIOBBIX BBIPAKEHUN, MPUMEHSATH pPazHOOOpa3HbIE
CIOCOOBI U MPUEMBI BBIYUCICHUS 3HAYEHUI JTPOOHBIX BBIPAKEHUM, COIEPIKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoguTh OT 0AHOW (hOPMBI 3aMKMCH YUCEN K APYroM (mpeoOpa3oBbIBAaTh
JECATUYHYIO JPOOb B OOBIKHOBEHHYI0, 0OBIKHOBEHHYIO B IECATUUHYIO, B YaCTHOCTH
B 0€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATh U YIOPSAIOYUBATH PAllMOHAIBHBIE YUCIIA.

OKpyIJIsTh YuCa.

BBITIOTHITh TIPUKUIKY U OIEHKY pe3yiIbTaTa BEIYMCICHUN, OIEHKY 3HAYCHHMA
YHUCJIOBBIX BbIpaKEHUI. BBIMOIHATH ACHCTBUS CO CTENEHSAMH C HATypalbHBIMU
MOKa3aTeJISIMH.

[TpuMeHsTh IpU3HAKK ASTUMOCTH, PA3JI0KEHUE HA MHOKUTEIIN HATYpaIbHbIX
quCel.

PemaTte mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIUYMH, MPOTOPIMOHAIBHOCTHIO BEJIMYWH, NPOIEHTAMU, HWHTEPIPETHUPOBATH
pe3yNbTaThl PeIIeHUs 3a7a4 ¢ YYETOM OTPAaHWYCHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcrnonb30BaTh anredpandeckyro TEPMUHOJIIOTHIO U CHMBOJIUKY, TPUMEHSTh €€
B IIPOLIECCE OCBOCHUS Y4eOHOTO MaTepuania.

HaxonuTh 3HaueHUsT OYKBEHHBIX BBIPAKCHHHM TPH 3aJaHHBIX 3HAYCHHUSIX
MIEPEMEHHBIX.

BeimonHsaTe mpeoOpa3zoBaHus ETOT0 BRIPAKEHUS B MHOTOUJICH MTPUBEACHUEM
MOOOHBIX CJIAaraéMbIX, PACKPHITHEM CKOOOK.

BhITIONHAT, yMHOXKEHHE OJTHOWIEHA HAa MHOTOWICH M MHOTOWICHAa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIBI KBaipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCymiecTBIATh pa3jioKEHUE MHOTOWICHOB HAa MHOXHUTEIU C TOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIET0 MHOKUTEIS, TPYIIITUPOBKU CIaraeMbIX, TPUMEHEHUS
bopMyI COKPAIIEHHOTO YMHOKEHUSI.

[TpumeHnsaTh mpeodpa3oBaHUsI MHOTOWICHOB JJIsI PEIICHUS Pa3IUYHBIX 3a/1a4
U3 MAaTeMaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTEJSIMU IS
npeoOpa30BaHUs BEIPAKCHUH.



YpaBHeHMs U HEPABEHCTBA

Pemwlats yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
IIepexo/1a OT UCXOAHOTO YPABHEHUS K PAaBHOCHIBHOMY emy. IIpoBepsATs, sABisieTCS
JIM YHUCIIO KOPHEM YPABHEHUS.

[TpuMmeHsTh rpaduuecKkre METObI IPU PELLIEHUH JIMHEWHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIIEHHEM JUHEHHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAUHATHOM MJIIOCKOCTH Ipa(UK JIMHEHHOTO YPaBHEHUS C IBYMS
NEPEMEHHBIMHU, MTOJIb3YSACh TpaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pemats cuctemsl IBYX JIMNHEMHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnsATe M pelIaTh JIMHEWHOE YpaBHEHUE WM CHUCTEMY JIMHEHMHBIX
YPaBHEHUH 110 YCIOBUIO 3a7a4U, UHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a41 MOJYYECHHBIN pE3yJIbTAT.

DOyHKIUU

N300pakath HA KOOPAUHATHOW MPSAMOIM TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, NHTEPBAJIbl, 3aAlMCHIBATh YHCIOBBIE IPOMEKYTKH Ha
anre0panveckoM SI3bIKE.

OTMeuaTh B KOOPJAMHATHOW IIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAWHATAM,
CTpOUTh Tpaduiky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOUIbIO (YHKIMA HW3BECTHBIE 3aBHCUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BPEMs, PACCTOSHHUE, II€HA, KOJUYECTBO, CTOUMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonute 3HaueHne (PyHKIIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpeACTaBICHHUS W aHalW3a MHMOpManuwy,
U3BJIEKATh U MHTEPIPETUPOBATH MHPOPMAIINIO U3 TPadUKOB PEaIbHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi TOJYYUT CIICIYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonp30BaTh HadajabHbIE IPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YyCell JJIsl CPaBHEHUs, OKPYTJICHHS U BBIUMCICHUM, N300pakaTh AEHCTBUTEIIbHbIC
Yycila TOYKaMU Ha KOOPAUHATHOUN IIPSAMOMN.

[TpumeHsATh TOHATHE apU(pMETUYECKOrO KBaJPATHOTO KOPHs, HaXOAWUTH
KBaJIpaTHbIE KOPHHU, HCIOJB3YysA MPH HEOOXOIUMOCTH KaJbKYJSTOP, BBIIOJIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEP)KALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.



Hcnonb30BaTh 3anucy OOJIBIIMX W MAJIBIX YHMCEN C MOMOIIBIO JECATUYHBIX
npoOeit u creneneit yucna 10.

AJsiredOpanyecKue BbIPpaKeHUs

[IpyMEHATh TOHATHE CTENEHUW C LEJNbIM IOKa3aTEJIEM, BBINOJIHATD
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTeseM.

BBITIOTHSTE TOXACCTBEHHBIE MPEOOPa30BaHMS PAIMOHATBHBIX BRIPAKESHUN HA
OCHOBE MPaBUJI ACUCTBUI HaJ MHOTOUYJICHAMH U alIreOpandeCKUMH APOOSIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKUTEIU.

[TpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs pEeUICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATBHON MPAKTUKHU.

YpaBHeHNS U HEPABEHCTBA

Pemiath nuHENHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM TpauUeCKUX MpeACTaBlIeHU (yCTaHABIUBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTth OT crmoBecHOW (GOPMYITHPOBKH 3amadul K €€ anre0pandeckoit
MOJEIN C TIOMOIIBIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHHI,
HUHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ[a4H MOJIyYEHHBIN pe3yybTarT.

[IpuMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB /IJISI CPABHEHU S, OLICHKHU, PEIIaTh
JUHEHWHBIC HEPABEHCTBA C OJIHOM IEPEMEHHOM 1 MX CUCTEMBI, 1aBaTh rpaUIeCKyIO
WJUTFOCTPALIUI0 MHOKECTBA PEILICHU HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUIMHA

[loHruMaTh ¥ UCTHOJB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUEHMsI), ONPEACNITh 3HaUYeHHE (YHKUUU O 3HAYEHUIO
apryMeHTa, ONpeIeNIATh CBOMCTBA (PyHKITNH 10 €€ rpaduKy.

Crtpouts rpaduku d7eMEeHTapHBIX (YHKIIMA BUIA:

y=k/X, y = X2,y =x3,y = |x|, y = VX, OIiCBIBaTH CBOHCTBA YHCIOBON (hyHKIUH
o e€ rpaduky.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TOJYYUT CIICAYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAIOYMBATH PAllUOHAJIBHBIC U UPPAllMOHAIIbHBIC YUCIIA.

BoinonssaTs apudpmMeTruueckue AeiMCTBUS C palliOHAIbHBIMU YHCIIAMU, COYETast
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBINOJIHATH BBIYMCICHUS C HPPALUOHAJIbHBIMU
YUCIIAMH.

Haxonuts 3HaUueHUS CTENEHEN C LEJIBIMU IMOKA3aTENIMU U KOPHEH, BBIYUCIIATH
3HAYEHUS YUCIIOBBIX BBIPAKECHUII.



OKpyrasiTe JEWCTBUTENIbHBIE YMCIIA, BBIIOJHATh HPUKUIAKY peE3yJibTara
BBIYMCJIEHUN, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHMS U HEPABEHCTBA

PemaTe nuHENHBIE U KBaIpaTHbIC YPABHEHHUS], YPABHEHHUSI, CBOJSIINECS K HUM,
npocTeiire ApoOHO-pallMOHATIbHBIE YPABHEHNUS.

Pemate cucrtemsl NByX JIMHEWHBIX YPAaBHEHUU C JABYMS IEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SABIISIETCS JIMHECUHBIM.

Pemarp TekcTOBBIE 3aauM  aJreOpauvyeckuM CHOCOOOM € MOMOIIBIO
COCTABJICHHsI YPAaBHEHUS NI CUCTEMBI JIBYX YPABHEHUN C IBYMs [IEPEMEHHBIMH.

IIpoBOAUTE MPOCTEHIINE UCCIIEIOBAHUS YPABHEHUM U CUCTEM YpPAaBHEHUN, B
TOM YHUCJIE C TPUMEHEHUEM IpaUuecKuX Npe/ICTaBICHU (YCTaHABIMBATH, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
mpouee).

Pemarp JsMHeliHblE HEpPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300paxkaTb
pelIeHre HEPABEHCTB HAa YMCIOBOM NPSMOM, 3aIIMCHIBATH PEIICHHE C IOMOIIBIO
CHUMBOJIOB.

Pemlatb  cucTemMBl  JTMHEHWHBIX  HEPABEHCTB, CUCTEMBI HEPABEHCTB,
BKJIIOYAIOLME KBaJpPAaTHOE HEPaBEHCTBO, H300pa)xkaTb pEIIeHUE CUCTEMbI
HEPABEHCTB HA YUCIIOBOM IIPSIMOM, 3aIlIMCHIBATH PELIEHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUN PA3JIMYHBIX 331a4.

DOyHKIUU

Pacno3naBaTh (QyHKIMM U3y4eHHBIX BHUIO0B. lloka3piBaTh cxemaTHUeCKU

PacIojI0KEHHE Ha KOOPANHATHOM IJIOCKOCTH rpadukoB GpyHKuii Buga: y = kX, y =
kx +b,y=k/x,y=ax2 +bx+c,y=x3,y= VX, Y = |X|, B 3aBHCHMOCTH OT 3HAYCHHIA
K02 (PHUITMEHTOB, ONMUCHIBATH CBONCTBA (DYHKITHIA.

Crpouth U HM300paXaTh CXEMaTHYECKU TpapUKU KBAIPATUUYHBIX (DYHKIIHM,
ONMKCHIBATH CBOMCTBA KBAPATUUHBIX (PYHKIUH MO UX Tpadukam.

Pacno3naBaTh KBaapaTUyHyr0 (QYHKIHUIO 1O (popmylie, IPUBOAUTH TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YuciioBbIe MOCTAECA0BATEILHOCTH H IPOTPEeCCHU

Pacnio3naBaTh apu(MeTHUECKYIO U T€OMETPUUECKYIO POTPECCUU MPU Pa3HBIX
crnoco0ax 3aJaHusl.

BbINONMHATE  BBIUMCIACHHS C HUCHOJB30BaHUEM (GopMyn N-ro  4jieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX N UJICHOB.

N300paxaTh YIEHBI MOCJIEIOBATENIbHOCTH TOYKAMHU HA KOOPAWHATHOU
IIJIOCKOCTH.



Pematp 3agaun, CBA3aHHBIE C YMCIOBBIMH ITOCJIEIOBATEIBHOCTSIMHU, B TOM
YHCclie 3a7]aud U3 peaqbHON KU3HH (C UCIOIB30BAaHUEM KaJIbKYISATOPa, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3iesioB U TeM

dyeKkTpoHHbIe (LM POBbLIE)

Ne i/
NporpamMmbl o0pa3oBaTejibHbIE PeCypChl
1 Yucna u BeIUHCICHUs. ParinoHanbpHbIe bubnuorexa [JOK
yucia https://m.edso0.ru/7f415b90
2 YpaBHEHHUS 1 HEPAaBEHCTBA bubmorexa LHOK
P P https://m.eds00.ru/7f415b90
bubnnoreka IIOK
3 Koopwnatet n rpaguki. Gynkin https://m.edso0.ru/7f415b90
bubmuorexa [JOK
4 AJICOPaHeCKHe BhIpaxeHILA https://m.edso0.ru/7f415b90
5 CucreMpl TMHEVHBIX YPaBHEHUN
6 [ToBTOpeHMe U 06001IeHNE brbmmorexa LTOK

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

https://m.edsoo.ru/7f415b90
51



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

8 KVIACC

HaumeHoBaHue pa3iesioB U TeM

dueKkTpoHHbIe (LM POBbLIE)

Ne ni/mn
NPOrpamMmbl o0pa3oBaTejbHbIe pecypchl
1 UYucna u Berurcienusi. KBagapatHeie KOpHU bubmmorexa LTOK
https://m.edsoo.ru/7f417af8
5 Yucna u Beruncienus. CTeneHs ¢ LeIbIM bubnuorexa [JOK
MOKa3aTeleM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. bubnmnorexka HOK
KBanpatHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKkue BbIpaKEHUSI. bubnnoreka HOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie bubnuotexa [HOK
ypaBHEHUs https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CUCTEMBI bubnuorexa [HOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa bubmmorera LOK
https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
8 DyHiuHH. OCHOBHEIC NOHATHS https://m.edsogru/7f417af8
SR —— B O s
10 [ToBTOpeHmMe u 060061IeHNE Bubmmorexa [IOK

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

https://m.edsoo.ru/7f417af8
51
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HOYPOYHOE IINTAHUPOBAHUE
7 KIIACC

Tema

PaumoHanbHble yncna. MNMoHatne n saannch
paunoHanbHOro 4mcna. CpaBHeHme,
ynopsagovnBaHne paunoHanbHbIX YUcen

PaunoHaneHble yncna. pobu 0BbIKHOBEHHbIE 1
aecaTtudHble. MNepexoa oT ogHOM hopMbl 3anmcu
apoben k gpyron

ApudmeTnyeckme gericTBUS C paumoHanbHbIMK
yncnamu

Uncnosble BbipaxkeHus. PelueHve 3agad u3
pearnbHO NPakTUKKA Ha YacTun,apobu

BbipaxkeHuns ¢ nepemeHHbIMKU. YcnoBoe 3HaveHne
BblpaXkeHus ¢ nepemMeHHbIMU. CpaBHeHMe 3HavYeHun
Bblpa)KeHWIN. [onyCTUMbIE 3HAYEHUS NepeMeHHbIX

CBoricTBa AeNCTBUIN Haa Yncnamu.
Mpeobpa3oBaHne GYKBEHHBIX BbipaXkeHui. Mpasuna
npeobpasoBaHns CyMM 1 MPOU3BEAEHMIA, NpaBuna
packpbITMs CKOBOK 1 NpuBeaeHNst NOJOOHbBIX
cnaraembix

ToxaectBa. TOXAECTBEHHO PABHbIE BbIPAXKEHMUSI.
ToxagecTBeHHble NPeobpas3oBaHWs BbIPAXKEHNS.

MpoLeHTLI,3an1ckb NPOLIEHTOB B BUAE ApobU 1
Apobu B BUae NPoLIEHTOB. PellieHne OCHOBHbIX
3agad Ha Apo6u 1 NPoLEHTbI U3 peanbHON NPaKTUKM

|_|pI/I3HaKI/I 0EeNMMMOCTHU, pa3fnoXeHne Ha MHOXNUTeIn
HaTyparbHbIX YUcen

10

MpoBepouHas paboTta no Teme "PaunoHanbHble
yucna". YpaBHeHne

11

YpaBHeHue 1 ero kopHu. MpasBuna npeobpasoBaHuns
ypaBHEHUS!, PaBHOCUIIbHOCTb YpaBHEHWM

12

JInHenHoe ypaBHeHWE C O4HOM NEepeMEHHOMN.
PelueHne NnUHenHbIX ypaBHEeHWUI




13 CocTtaBneHune ypaBHEHMWI MO YCIOBUIO 3a4a4Mm.
PelueHne TekCTOBbLIX 3a4a4 C MOMOLLLIO YPaBHEHUN.

14 dopmynebl. BeluncneHus no gopmynam.
MpencraBneHue 3aBMCUMOCTEN MEXAY BENMMYNUHAMMN
B BMAe popmyribl

15 KoHTponbHas paboTta no Teme "YpaBHeHWs C OQHOMN
nepemeHHon". KoopamHaTa TOYKN.

16 KoopauHaTta To4ku Ha npsmon. Yncnosble
npomexyTkn. PacctosHne mexay AByMS TOYKaMu Ha
KOoopAMHaTHOM NpsiMon

17 [MpsiMoyronebHasa cuctemMa KoopanHaT Ha NIoCKOCTU

18 MpodopmeHTaumnoHHoe 3aHaTure. Npumepsbl
rpacdounkoB, 3agaHHbIX opmynamu. YteHme
rpacmkoB peanbHbIX 3aBUCUMOCTEN

19 MoHsaTre pyHKUMK. BbluncneHne sHaveHnn pyHKuun
no gopmyne. 'paduk dyHkumm. CBoncTea pyHKUUK

20 PeanbHble 3aBucumocTtu. lNpsimas n obpartHas
nponopumoHansHocTu. MNpsamas
NpONOpPLMOHanbHOCTb 1 €€ rpadnk

21 JInHenHasa dyHkuma n eé rpaduk. MNMoctpoeHne
rpadumka nUHenHom yHKL MK

22 Mpadpmk pyHkuun y =|x|

23 KoHTponbHas pabota no teme "KoopanHatbl 1
rpadukn. GyHkuMKn". CTeneHb C HaTyparnbHbIM
nokasarernem

24 OnpepeneHune cTeneHu ¢ HaTypanbHbIM
nokasaTenem

25 CBoMcTBa cTeneHu ¢ HaTyparnbHbIM NokasaTenem.
Mpeobpa3oBaHne BbipaXKEHUIN HA OCHOBE
onpegernexnsi, 3anucb 0oMbLUNX YUCES

26 CBolicTBa CTeNeHn ¢ HaTyparbHbIM NOKa3aTenem.
YMHOXeHune n geneHue creneHemn

27 CBoMucTBa cTeneHu ¢ HaTyparnbHbIM NokasaTenem.
Bo3eezeHune B cTeneHb Npou3BeeHUS U CTENeHuU.

28 OpHouneH v ero cTaHgapTHbIV BUA,

29 YMHOXeHne ogHo4vneHoB. Bo3eegeHue ogHouneHa B

CTeneHb.




30 MHorouneH v ero ctaHgapTHbIV Bug. CteneHb
MHOrouneHa

31 CnoxeHwue 1 BblYMTaHNE MHOTOYEHOB

32 YMHOXeHne ogHo4YneHa Ha MHOrovneH

33 BbiHeceHue obLero MHOXMTENS 3a CKOOKM

34 YMHOXeHMe MHorouneHa Ha MHOrovneH

35 PasnoxeHne MHOrouneHoB Ha MHOXUTENN
cnocobom rpynnmpoBKku

36 KoHTponbHas pabota no teme "CteneHs ¢
HaTypanbHbIM nokasartenem. MHorouneHsb.."
PopmyIibl COKPALLEHHOrO YMHOXEHMNS

37 dopmynbl COKpaLLEHHOIO YMHOXeHMUS. Bo3BeaeHune
B KBaZpaT M B KyO CyMMbl U pa3HOCTU OBYX
BbIpaXXeHUN

38 dopmynbl COKpaLLEHHOIO YMHOXEHMS. Bo3BeaeHune
B KBaZpaT M B KyO CyMMbl U pa3HOCTU OBYX
BbIpaXXeHUN

39 PasnoxeHne Ha MHOXUTENU C NOMOLL LI (PopMyn
KBagpaTa CyMMbl U KBagpaTa pasHoCTU

40 YMHOXeHMe pasHOCTUN ABYX BbIpaXXeHUN Ha nx
cymmy. dopmyna pasHOCTU KBaapaToB

41 PasnoxeHvne pasHoOCTU KBaApaTOB HA MHOXUTENMW.
PasnoxeHne Ha MHOXWUTENN CyMMbI 1 Pa3HOCTU
Ky6oB

42 lMpumeHeHue pa3nuyHbIX CNOCOBOB pa3noXxeHus
MHOFOYIIEHOB HA MHOXWTENU

43 KoHTponbHas pabota no teme "dopmynbl
COKpaLLeHHOro yMHoxeHus". JInHeriHoe ypaBHeHue ¢
OBYMS MEePEMEHHbIMU

44 JlnHenHoe ypaBHeHWe ¢ ABYMS NepeMeHHbIMU 1 ero
rpacouk

45 Cuctema OByx NMMHENHbBIX YPaBHEHU C ABYMS
nepemMeHHbIMU. PelueHne cuctem ypaBHeHUM
cnocobom noacTaHOBKM

46 PelueHve cuctem ypaBHEHMUI CNOCOOOM CrOXEHNS

47 Mpaduyeckoe pelleHne NMMHENHbIX YpaBHEHUN U

CUCTEM NUHENHBIX YpaBHEHUI




48 MpodopmeHTaunoHHoe 3aHaTHe. PelleHune 3agay ¢
MOMOLLBIO CUCTEM YPaBHEHWN

49 [MoBTOpEeHME OCHOBHbIX MOHATUA N METOAOB Kypca 7
knacca, 0606LieHne 3HaHun

50 MoBTOpeHue. ToroBas koHTponbHasa paboTa.

51 [MoBTOpEHME OCHOBHbLIX MOHATUIN U METOA0B Kypca 7

knacca, o6obLeHne 3HaHui




8 KVIACC

1 lMoBTOpeHue Kypca anrebpbl 7 knacca

2 lMoBTOpeHue Kypca anrebpbl 7 knacca

3 lMonoxutenbHble U OTpULaTenbHble Yucna.
YucnoBble HepaBeHCTBa

4 OCHOBHbIe CBOWCTBA YMCOBbIX HEPABEHCTB.
CnoxeHune, yMHOXXEHNE HEPaBEHCTB

5 CTtporue n HecTporne HepaBeHcTBa. HepaBeHcTBa C
OOHUM HEN3BECTHLIM

6 PelueHne HepaBeHCTB

7 CuncteMbl HEpaBEHCTB C OOHUM HEWN3BECTHBIM.
HucnoBble NPOMEXYTKN

8 PelleHne cuctem HepaBeHCTB

9 Moaynb yncna. YpaBHEHUs 1 HepaBeHCTBa,
cogepxatime moayrnb

10 MoaroTtoBka K KOHTPOSbLHOWM paboTe Mo Teme
«HepaBeHcTBa»

11 KoHTponbHasa pabota Ne1 no teme «HepaBeHcTBay.
MpubnNnxKeHHbIe 3HAYEHNSA BENUYMH

12 MpubnuxeHHble 3HaYeHN BennYKH. MNorpeHocTb
BblyMcneHus. OueHKa NnorpeLHocTu

13 OxkpyrneHue ymcen. OTHocUTENbHAasA NOrPELUHOCTb.
CraHgapTHbIW BUMA Yucna

14 ApudmeTnyecknii KBaapaTHbIN KOPEHb.
HencTBuTENbHBIE YNCTA

15 KBagpaTHbIN KOPeHb 13 CTENeHn

16 KBagpaTHbI KOpeHb N3 Npon3BeaeHus

17 KBagpaTHbIn KopeHb 13 Apodu

18 KBagpaTtHbI kKOpeHb 13 gpobu

19 lMoaroToBka K KOHTPOIIbHOW paboTe no Teme
«KBagpaTtHble KOpHU»

20 KoHTponbHas pabota Ne2 no teme «KBagpaTHble
KOpHU». KBagpaTHOe ypaBHEHMNE 1 ero KOPHU

21 HenonHble kBagpaTHble ypaBHEHUS

22 MeTop BblgeneHns NONHOro KBagparta

23 PelueHne kBagpaTHbIX ypaBHEHUN




24 lMpuBegeHHoe kBagpaTHoe ypaBHeHue. Teopema
Bueta

25 YpaBHeHus1, cBOAALIMECS K KBadpaTHbIM

26 PeleHune 3agay ¢ noMoLLb0 KBagpaTHbIX
ypaBHEHWI

27 PelwleHne npocTenmnx cuctem, cogepraimx
ypaBHeHWe BTOPOW CTENEHN

28 PelueHune 3agay ¢ NOMOLLLIO CUCTEM YpaBHEHUI

29 PelueHune 3agay ¢ NOMOLLLIO CUCTEM YpaBHEHWI

30 KoHTponbHasa pabota Ne3 no Teme «KBagpaTHbie
ypaBHeHusi». OnpegeneHvne KkBagpaTuyiHOn yHKLUN

31 DYHKUMA y=x2

32 DyHKUMA y=ax2

33 DyHKUMA y=ax2+bx+c

34 PyHKUMa y=ax2+bx+c

35 MocTpoeHune rpadmka kKBagpaTUHHON OYHKLUMM

36 MoaroTtoBka K KOHTPONbLHOWM paboTe Mo Teme
«KBagpatnyHasa oyHKuma»

37 KoHTponbHas pabota Ne4 no teme «KBagpaTtnyHas
dyHKUna». KBagpaTHble HepaBeHCTBa

38 PelueHve kBagpaTHOro HepaBeHCTBa C MOMOLLbIO
rpacduka kBagpaTUYHOM PyHKLUK

39 PelueHune kBagpaTHOro HepaBeHCTBa C MOMOLLbIO
rpadouka kBagpaTU4YHOM PyHKLUK

40 MeTopq nHTepBanoB

41 MccnenoBaHne kKBagpaTHOro TpéxudneHa

42 PelueHune kBagpaTHbIX HEpaBeHCTB

43 lMpakTnyeckue n NpuknagHble 3agayun Ha
HepaBeHCTBa

44 MpencraBneHne gaHHbIxX. Tabnuubl. uarpammel

45 OnucatenbHas ctatuctuka. CpeagHee
apudmeTudeckoe MeguaHa, moaa, pasmax.

46 Cny4vanHas namMeH4MBoCTb. [pynnuMpoBKa AaHHbIX U
rmctorpammbl. Beibopka. CriyyaliHble onbiThl 1
cnyyanHble cobbiTusi

47 Npadbl. BepwmHbl n pébpa.MHoxecTBO,

NOoAMHOXECTBO. Onepaumm Hag MHOXeCcTBaMu




48 PeuweHune 3agad no teme «KBagpaTHble KOPHUY U
"KsagpaTtHble ypaBHeHUSA"

49 PelwweHune 3agay no teme «KBagpatnyHasa oyHKLMA»
n "KBagpaTtHble HepaBeHcTBa"

50 NTtoroBasi KOHTporbHasa paboTta

51 NToroBbilh ypok. AHanNn3 KOHTPONbHOM paboTbl




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
HOC «Mosi Ko0J1a»

buoauoreka [HOK
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