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INOACHUTEJIBHASA 3AIINCKA

Anrebpa SBISETCS OJHUM W3 OMOPHBIX KYPCOB OCHOBHOTO OOIIETO 0Opa3oBaHUs: OHA
o0ecreynBaeT U3y4eHue IPyrux TUCHUILUIMH, KaK €CTECTBEHHO-HAYYHOI0, TaK U TYMaHUTAPHOTO
LUKJIOB, €€ OCBOEHHE HEO0OXOAUMO I POJIOJKEHUSI 00pa30BaHMs U B TIOBCEAHEBHOW KHU3HU.
Pa3Butne y oOyuarommxcs Hay4dHBIX [PEACTABICHUM O MPOUCXOKACHUH U CYIIHOCTH
anreOpanyecKkux aOCTpakIHid, crocobe OTpaKeHUS MaTeMaTUYeCKOW HAyKOW SBICHUH U
MPOLIECCOB B MPUPOAEC M OOIIECTBE, POJIM MATEeMATHYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHWU M B TMPAKTHKE CHOCOOCTBYET (OPMHUPOBAHUIO HAYYHOT'O MHPOBO33PEHHUS U KA4eCTB
MBIIUICHHS, HEOOXOAUMBIX JJisl aJanTallid B COBpEMEHHOM LH(poBOoM obmiectBe. M3yueHue
anredpel o0ecrieyrBaeT pa3BUTHE YMEHUS Ha0II01aTh, CPaBHUBATh, HAXOAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JIeHCTBUSL U BBIBOABI, (OPMYIHPOBaTh yTBepkAeHHA. OCBOCHHE Kypca anreOpbl o0ecreunBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYy4YalOUIMXCA: OHU HCIONB3YIOT JACAYKTUBHBIE U
WHAYKTUBHBIE PACCyXJEHHs, 0000LIEHNEe M KOHKPETH3aluIo, a0CTparupoBaHUE U AHAJIOTHIO.
OOyuenue anredOpe mpeanoyiaraeT 3HAYUTEIbHBIE OOBEM CAMOCTOSTENIBHOM J1€ATEIIbHOCTH
oOyyaroluxcsi, IMO3TOMY CaMOCTOSITEIbHOE pEeIleHue 3ajad  SBJSIeTCS  peaju3auuei
JeSITeIbHOCTHOTO MPUHIIUIIA O0Y4EHUS.

B crpyktype mnporpammbl yueOHOro Kypca «Asnredpa» A OCHOBHOTO OOILEro
00pa30BaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEp)KaTeIbHO-METOAMUYecKue JUHuM: «Yucna u
BBIYUCIICHUS», «AJreOpandeckue BBIPAKCHUS», «YPAaBHEHHUS M HEPABEHCTBay, «DyHKIIUW.
Kaxnas u3 3TuX copepikaTellbHO-METOAMYECKUX JIMHUI pa3BUBAETCs HA MPOTSHKEHUU TPEX JIeT
M3Y4YeHHUs Kypca, B3aUMOJICHCTBYS C APYTMMU €ro JUHUSAMH. B Xoae n3ydenus yuebHOro Kypca
00y4aromuMcs IPUXOAUTCS JTOTMYECKH pacCyKaaTh, UCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBsI3M ¢ 3TUM B mporpammy yueGHOro Kypca «Anredpay» BKIIOYEHBI HEKOTOPBhIE OCHOBBI
JIOTMKH, MpPEICTAaBICHHbIE BO BCEX OCHOBHBIX pa3/elax MaTeMaTHMYecKoro oOpa3oBaHUS H
CIOCOOCTBYIOIIME OBJAJCHHUIO OOYYalOIIMMUCS OCHOB YHHMBEpPCAJIbHOIO MaTEMaTHUYECKOIO
a3bika. ConepKaTeIbHON U CTPYKTYPHOU OCOOEHHOCTBIO Y4eOHOTro Kypca «Anredpay» sBiseTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxanne nMHMM «YucCna W BBIYUCICHHS» CIYKUT OCHOBOW [UId JalbHEHIIero
W3Y4YEeHHUS MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHUIO Yy OOYYAIOUIMXCS JOTHYECKOrO MBILIUICHHUS,
(OpMHUPOBAHNIO YMEHHSI IMOJIB30BAThCS AITOPUTMAMH, a TaKXKe MPUOOPETEHHUIO MPAKTUYECKHX
HABbIKOB, HEOOXOJUMBIX ISl MOBCEIHEBHOM *H3HU. Pa3BUTHE MOHATHSA O YUCIE HA YpOBHE
OCHOBHOI'O 06H.IeI‘O 06p330BaHI/DI CBA3aHO C pallMOHAJIbHBIMU U HUppallMOHAJIBHBIMH YHCJIaMH,
(hopMUpOBaHUEM TMPEACTABICHUN O JEUCTBUTEILHOM YHCIIE. 3aBepIIeHHE OCBOCHUS YHCIOBOM
JMHUHA OTHECEHO K CpelHEMY o0IieMy 00pa30BaHUIO.

Conepxanue JAByX anreOpamdecKux JHHHA — «AJreOpandecKkue BBIPOKEHUS» U
«YpaBHEHUSI W  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHHMIO y  OOyJaromuxcs
MaTeMaTHYeCKOro ammapara, HeoOXOAMMOTO /i pelIeHUs 3aJad MaTeMaTHKH, CMEXHBIX
MIPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a1a4. Ha ypoBHE OCHOBHOTO 001Iero 00pa3oBaHUs
yueOHBIH  MaTepuan TPYONHPYETCs BOKPYr  pAlMOHAJIbHBIX  BBIpAXXEHHU.  Anredpa
ACMOHCTPUPYECT 3HAUCHUC MATCMATUKU KaK A3bIKA OJIA IMOCTPOCHUA MATCMATHUYCCKUX MOI[GJ'ICI;'I,
OTMCAaHUs MPOLIECCOB U SIBICHUN peanbHOro Mupa. B 3amaun oOyueHust anredpe BXOIAT TaKxkKe
I[EU'II:HCfHHGG Pa3BUTUC AJITOPUTMHYCCKOI'O MBIIIJICHHAA, H€O6XOI[I/IMOFO, B YaCTHOCTHU, AJIA
OCBOGHHUSI Kypca HMHPOpPMATHKH, M OBJIAJCHHE HaBBIKAMH JEAYKTUBHBIX pPacCYXICHUH.
[IpeoOpa3zoBanne CUMBOJBHBIX (OPM CHOCOOCTBYET PAa3BUTHUIO BOOOpPaXKEHHUs, CIIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPUECTBY.

Copepxanne  (QyHKIMOHAJIBHO-TpapUUECKOW JIMHMM  HALEJIEHO Ha  IOJIy4YeHue
o0yyaromuMucs 3HaHUN O PYHKIMSIX Kak BakKHEHIIEH MaTeMaTH4eCKON MOJENH sl OIHCAaHUs
U HCCIIEOBaHUS pa3HOOOpa3HbIX MPOIECCOB M SBIEHUIN B mpuponae u oOuiectBe. M3yuenue
MaTepualia CHOCOOCTBYET pa3BUTHIO Yy OOYYAIOUIMXCS YMEHHsI MCIIOJB30BaTh pa3iMyHbIe



BbIpa3UTENIbHBIE CPEICTBA S3bIKA MATEMaTHKH — CIIOBECHbIE, CUMBOJIMYECKHE, IpaduuecKue,
BHOCHT BKJIJ] B ()OPMHPOBAHHUE MPEJICTABICHUIA O POJIM MATEMATUKU B PA3BUTHU [WBUIIH3AIAN
U KYJBTYPBI.

CornacHo yueOHOMY IJIaHy B 7 Kjlaccax M3ydaercsi yuyeOHbIN Kypc «Anredpa», KOTOPbIH
BKJIIOYAET CIEAYIOUIMEe OCHOBHBIE pa3jeibl cojepxkaHus: «Yuciaa U BBIYMCICHUS»,
«Anredpandeckre BIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIIUNY.

Ha uzyuenme yueOHOro Kypca «Anredpa» orBomutcs B 7 kmacce — 102 gaca (3 yaca B
HEJIEIO).



COJAEP/)KAHUE OBYYEHUA
7 KJIACC

Yuciaa v BHIYMCICHHUSA

JpoOu OOBIKHOBEHHbIE U JAECATUYHBIC, MEPEX0J]] OT OAHON (GopMbl 3amucu Apodel K
npyroii. [loHsiTHE palIMOHAIBHOTO YKMCIIA, 3alMCh, CPABHEHHE, YIIOPSAAOYNBAHUE PALMOHAIBHBIX
yrcen. ApudMeTHuecKue IEeHCTBUS ¢ pallMOHAJIBHBIMH YHCIaMH. Perienue 3a1a4 U3 peaqbHOU
MIPAKTUKU Ha 4acTH, Ha ApoOHu.

CreneHb ¢ HaTypaJbHBIM IOKa3aTelleM: OmNpeiesieHne, IpeoOpa3oBaHUe BHIPAKECHUN Ha
OCHOBE ONpeAEeTIeHMs, 3aIich 00IbINX yncen. [IpouenTsl, 3anKuch IPOLEHTOB B BUJE IpoOH U
IpoOu B BHJIE MPOIEHTOB. TpU OCHOBHBIC 3a/la4M HA MPOLCHTHI, PEIICHHE 3a/1a4 U3 PeaTbHOM
MIPaKTUKH.

IIpumeHeHne NPU3HAKOB ACIIMMOCTH, PA3JI0KEHUE Ha MHOKUTEIIM HATYPAJIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsAMasi U 0OpaTHas IPONOPLUOHATBHOCTH.

Auaredpanyeckne BbIPaKeHUs

IlepemenHbIe, YHCIOBOE 3HAYEHHE BBIPDAKEHUS C IEpEeMEHHOW. JlomycThMble 3HaYeHUS
nepeMeHHbIX. [IpencraBneHne 3aBHCHUMOCTH MEXIy BeIMYMHAMH B BHIE (HOPMYIIBL
Beruucnenus no gopmynam. [IpeobpazoBanne OyKBEHHBIX BbIPa)XKEHUH, TOXKIECTBEHHO paBHbIE
BBIPQ)KEHUS, TIPaBUIIa MPEeoOpa30BaHUs CYMM M NPOU3BENEHUH, NMpaBHia PACKPHITUS CKOOOK U
MIPUBEICHUS TOJOOHBIX CIaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM [10KA3aTEIIEM.

OpnHowieHbl U MHOrowieHbl. CteneHs MHOrowieHa. Cllo)KeHHEe, BBIUUTAHUE, YMHOKEHHE
MHOTIOWwIeHOB. POpMYIbl COKPAIIEHHOIO YMHOXKEHMsI: KBagpaT CyYMMBI M KBaApaT PAa3HOCTH.
dopmyna pa3HOCTH KBaApaToB. Pa3noxkeHre MHOrOWIEHOB HA MHOXKUTEIH.

YpaBHeHHUsI 1 HePaBEeHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHUS, MpaBuiIa NpeoOpa3oBaHUs ypaBHEHUs, PABHOCHIIBHOCTh
YpaBHEHUM.

JIuHeiiHOe ypaBHEHHE C OJHOW IEPEMEHHOM, YMCIO KOPHEN JIMHEWHOrO YpaBHEHUS,
pelieHue JHMHEWHbIX ypaBHeHHMH. CocTaBieHHE ypaBHEHUM MO YCIOBHIO 3ajaud. PerieHue
TEKCTOBBIX 3a7]a4 C IOMOIIbIO YPAaBHEHUH.

JIluneiiHoe ypaBHEHUE C ABYMs MEpEeMEHHBIMU U ero rpapuk. Cucrema JIByX JIMHEWHBIX
ypaBHEHUH C JABYMS NepeMeHHbIMH. PerieHue cucreM ypaBHEHMH CHOCOOOM IOACTAHOBKH.
[Ipumepsl penieHus TEKCTOBBIX 3a4a4 € IOMOIIBK CUCTEM YPaBHEHUM.

DOYyHKIUN

Koopaunara toukm Ha mnpsMod. YUucioBble NPOMEKYTKH. PaccrosiHme Mexny AByMst
TOYKaMU KOOPJAMHATHOU IIPSIMOM.

[IpsimoyronbHas cucrema koopamHat, ocu OX m Oy. AGcuncca m opanHAaTa TOYKH HA
KOOpAMHATHON TmockocTH. [Ipumepsl rpadukoB, 3amaHHbIX (popmynamu. UreHue rpaduxos
peanbubix 3aBucuMocTeil. [lonstne ¢ynkuun. I['paduk dyakumm. CpoiicTBa (GYHKIUMN.
Jluneitnas ¢ynkuwms, e€ rpaduk. ['padux Gynkuum y = |X|. I'paduueckoe pemieHre THHEHHBIX
YPaBHEHUI U CUCTEM JIMHEHHBIX YPABHEHUN.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JInyHoCTHBIE Ppe3yabTaThbl OCBOCHHS MPOTrpamMMbl ydeOHOro Kypca «Amnredpay
XapaKTePU3YIOTCS

1) naTpuoTHYecKoe BOCIUTAHHE:

MPOSIBIIGHUEM UWHTEpeca K TMpOIUIOMY M HACTOSIIEMY POCCHICKOM MaTeMaTuKH,
LIECHHOCTHBIM OTHOLIEHHEM K JOCTHMKEHHUSIM POCCUHUCKUX MATEMAaTUKOB M POCCUHUCKOMN
MaTeMaTHYECKON IIKOJIbI, K UCTIONIb30BAHUIO 3THUX JOCTHKEHUHN B PYTUX HayKaX U MPUKIIAJIHBIX
chepax;

2) rpaskaaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCTIUTAHUE:

TOTOBHOCTBIO K BBINIOJIHCHUIO OOS3aHHOCTEH TpaKIaHWHA WM pealld3allid €ro Tpas,
Npe/CTaBJICHHEM O MaTeMaTHYeCKMX OCHOBaX (YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYP,
SIBJICHUH, MPOIEYp TPakIaHCKOTO o0miecTBa (HANPUMEP, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXKJIEHUIO 3THYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUM
HAYKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKHUX MPUHIIUIIOB B ACSATEILHOCTH YUEHOTO;

3) Tpy10BO€e BOCIIUTAHUE:

YCTAaHOBKOM Ha aKTUBHOE YYacTHE B PEUICHUU MPAKTUYECKUX 3aJlad MaTeMaTUYeCKOU
HaNpPaBIEHHOCTH, OCO3HAHUEM BaXHOCTU MATEMAaTUYECKOT0 00pa30BaHUS HA MPOTSHKEHUU BCEil
KHU3HU JIJIs1 YCTIEITHON MPOQEeCCHOHATBHON NEATEeIbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM WHIAMBUAYAIbHONH TPACKTOPHUH OOpa30BaHUA U
YKU3HCHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKo0e BOCIIUTAHME:

CITOCOOHOCTBIO K SMOILMOHAJIBHOMY M JCTETHYECKOMY BOCTIPUATHIO MAaTEMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHU, PacCyKIECHUI, YMEHHIO BUIETh MaTeMaTH4YeCKIEe 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 O3HAHMS:

OpUCHTAIIMEH B JEATEIHLHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4HBIX IPEACTABICHHN 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YENOBEKa, MNPHUPOAbI U OOIIeCTBa, MOHUMAHUEM
MaTeMaTHYEeCKOW HayKM Kak c(epbl YeIOBEUECKOW JACSITEIBPHOCTH, JTAlloB €€ pa3BUTUS U
3HAUMMOCTHU JJIs1 pa3BUTHUS LIMBUJIM3ALIUU, OBJIAJICHUEM SI3bIKOM MATEMaTUKU U MAaTEMaTUYECKOU
KyJIbTypOH KaK CpEICTBOM IIO3HAHUS MHpa, OBJAJEHHEM MPOCTCHIINMH HaBBIKAMU
HCCIEA0BAaTENbCKOMN NS TEIbHOCTH;

6) ¢usnueckoe BocnuTanue, GopMHpPOBaHHMEe  KYJbTYPbl  310POBbS H
AMOLMOHAIBLHOIO 0JIaronoJIy4usi:

TOTOBHOCTBIO TMPUMEHATh MaTeMaTHUeCKHE 3HAHUS B MHTEpecax CBOEro 3J0POBbS,
BEJICHUS 3[IOPOBOTO 00pa3a KU3HU (30pOBOE MUTAHUE, COATAHCHPOBAHHBINA PEKUM 3aHATUN U
OTIIbIXa, peryisipHas (u3nyeckass aKTUBHOCTB), CHOPMHUPOBAHHOCTHIO HaBbIKa pPedIICKCHH,
MIPU3HAHUEM CBOETO IpaBa Ha OMUOKY U TAKOTO K€ MpaBa JAPYroro 4eJIoBeKa;

7) IK0JI0OTHYECKOE BOCTIUTAHME:

OpHEHTAINEeH HAa MPUMEHEHUE MaTEeMaTHYECKHX 3HAHUH IS pelleHus 3a7ad B 00JIacTh
COXPAHHOCTH OKpY)KaloIlel cpeibl, IIaHUPOBAHUS IOCTYIKOB MU OLEHKH HMX BO3MOMXHBIX
MOCIIEJICTBUI ISl OKPY’KAIOIIEH Cpelbl, OCO3HAHHWEM TI00aThbHOTO XapaKTepa KOIOTHYECKHX
po0JieM U MyTel UX pelieHus;

8) ajanTanus K M3MEHAINIUMCS YCJIOBUSIM COIHAJIbHON M NPUPOAHOI Cpebl:

TOTOBHOCTBIO K JIEHCTBHUSIM B YCJIOBHUSAX HEOIpPENeIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Ye€pe3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHUCJIE YMEHUE YUUTHCS Yy JAPYTUX
arofeil, mpuoOpeTaTh B COBMECTHON AESTEIIbHOCTH HOBbIE 3HAHMSI, HABBIKM U KOMIIETEHIIUN W3
OTbITa JPYTHX;



HEOO0XOAMMOCTBIO B ()OPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4ucie (HOpMYyIHUpPOBATH UACH,
MOHSTHSI, TUIIOTE3bl 00 OOBEKTaX M SBIEHUSX, B TOM YHUCJIE paHee HEU3BECTHBIX, OCO3HABATh
Jne(UIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYK) CHUTYallMIO, BOCIPHUHMMATh CTPECCOBYIO
CUTYallUI0 KaK BBI30B, TPEOYIONIUIl KOHTPMEp, KOPPEKTHPOBAaTh NPUHUMAEMbIe pEIICHUS U
nercTBus, GOpMYIHPOBATh U OLIEHUBATh PUCKU U TIOCIEACTBUS, HOPMUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIbTATbHI
Ilo3HaBaTenbHBbIC YHHBEPCAJIbHbIC YUYeOHbIC 1eHCTBHUS

Ba3oBbIe Jjoruuyeckue AeicTBUA:

BBISIBJISITh M XapaKTEPH30BaTh CYIIECTBEHHBIC MPHU3HAKM MATEMAaTUYECKUX OOBEKTOB,
MOHSITUNA, OTHOIIEHUH MEXIy MOHATHSIMH, (HOPMYIHPOBATH OMPENEICHUS MOHITHIA,
YCTaHABIMBATh CYIICCTBEHHBIN MPU3HAK KIaCCU(PUKAIUN, OCHOBAHUS JJIsi 0000IICHUS
Y CPaBHEHUS, KPUTEPUU TPOBOJMMOIO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYIUPOBATh M MPEOOPA30BBIBATh CYXKICHUS: YTBEPAUTEIbHBIC U
OTpUIaTeNIbHbIC, EAUHIYHBIC, YACTHBIC U O0IIKE, YCIIOBHBIC,

BBISBJISITH MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOpEUHs B (paKTax,
JAHHBIX, HAOMIONCHUSIX W YTBEPKACHUSX, MPEJIaraTb KPUTEPHH [JIS BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEYUHIL;

JIe7IaTh BBIBOJBI C MCIOJIb30BAaHUEM 3aKOHOB JIOTHUKH, AEAYKTHUBHBIX W MHIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIOUEHHI 10 aHAJIOTHH;

pa3buparth J0Ka3aTelbCTBA MATEMATHUECKUX  YTBEpXKIEHUH (NmpsiMble W OT
MIPOTUBHOTO), MIPOBOIUTH CaMOCTOSITEJIBHO HECJIOKHBIE JIOKa3aTeIbCTBA
MaTeMaTHYeCKnX (DaKTOB, BHICTpAaWBaTh apPryMEHTAIMIO, MPUBOJIUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpaTh crmoco0 permieHuss ydyeOHOW 3anad (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOUpaTh Hauboee MOAXOSIMIUN C YIETOM CaMOCTOSITENIbHO BBIIEICHHBIX
KpUTEPUEB).

Ba3oBhbIe ncciieqoBaTe/IbCcKHe JeiicTBUA.

UCTIONIB30BAaTh  BONPOCHI ~ KaK  MCCIENOBATEIBCKUM  MHCTPYMEHT  IO3HAHHA,
bopmynupoBaTh BOIIPOCHI, bukcupyromue IIPOTHUBOPEUHE, npobiemy,
CaMOCTOSITEJIFHO YCTaHAaBIMBATh MCKOMOE U JaHHOE, (OpMHpOBaTH THIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3HIINIO, MHEHHUE;

IPOBOJIUTH TI0 CAaMOCTOSITEIBHO COCTaBICHHOMY IUIaHY HECJIOXXHBIA HDKCIIEPHMEHT,
HEOOJIBIIIOE HCCIIEIOBAHUE 110 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXY COOOM;

caMocCTosITeNbHO — (popmMynmupoBaTh 00OOWIEHHMS W BBIBOABI 110  pE3yJbTaraM
MPOBEIEHHOTO HAOIIOICHHS, UCCIIEIOBaHMS, OIEHUBATH JOCTOBEPHOCTh TMOIYYEHHBIX
pe3y/IbTaTOB, BEIBOJOB U 0000ILEHHIA;

IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE TPOIIECCa, a TAK)KE BBIIBUTATH MTPEIOT0KEHHS
0 €r0 Pa3BUTUH B HOBBIX YCIOBUSIX.

Pa6ora ¢ undopmaumeii:

BBISBIISITh HEIOCTATOYHOCTh W M30BITOYHOCTh MH(OPMAINH, TAHHBIX, HEOOXOIMMBIX
JUIsl peLIeHUs 3a1a4H;

BbIOMpATh, aHAJIU3UPOBATh, CUCTEMATU3UPOBAaTh M MHTEPIPETHPOBATH HWH(OPMALHIO
pa3IMYHBIX BUIOB U (OPM MPEICTABICHUS,

BBIOMpATh (hopMy IpeacCTaBICHHUS HHYOPMAIIMK U WIUTIOCTPUPOBATH PElIaeMble 3aJauu
CcXeMaMH, JarpaMMaMu, MHOU Tpa@uKoi U UX KOMOMHALUSMU;



OLICHUBATh HAAEKHOCTh MHOOPMAIIMH [0 KPUTEPHUSAM, MPEATIOKECHHBIM YUUTEIEM MU
c(hOpMyYIMPOBAHHBIM CAMOCTOSTENILHO.

KoMMyHuKaTHBHBIC YyHUBEpcaIbHbIE y4eOHbIE ICHCTBUSA:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXJIEHUS B COOTBETCTBUU C YCIOBUSMHU M LENAMHU
OOmIeHHUsI, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3pEHHUsS B YCTHBIX H
NUCbMEHHBIX TEKCTAaX, J1aBaTh MOSCHEHUS 10 XOY PELICHHS 33/1a4l, KOMMEHTUPOBATh
MTOJIy4E€HHBIA PE3YIIbTaT;

B X07Ie 00CYKIIEHH 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMOM TeMBI, TPOOIJIEMBI,
pemaeMoi  3aJayd, BbICKAa3blBaTh MJIEM, HAlEJIEHHbIE Ha TOMCK pEIlIeHHs,
COTIOCTaBIISITh CBOM CYXKACHHS C CYXICHHSAMH JAPYrHUX YYacTHUKOB JIMAJIOTA,
OoOHapyKUBaTh pa3IMuue U CXOACTBO MO3ULIUH, B KOPPEKTHOH (opme HopMynHpoBaTh
pa3HOTIIaCHsl, CBOM BO3PAKEHIS,;

NPECTABIATh PE3YAbTATHl PEIICHHS 3a/1a4M, YKCIIEPUMEHTA, UCCIIEeI0OBAHMUS, IPOCKTA,
CaMOCTOATEJIBHO BBIOMpaTh (hOpMaT BBICTYIJIEHHA C Yy4€TOM 3ajad Ipe3eHTaluHu U
0COOCHHOCTEH ayTUTOPHH;

MOHUMAaTh U HCIOJb30BATh NMPEUMYILECTBA KOMAaHIHON M MHIUBUAYAJIbHOW pabOThI
IIPY PELICHNU Y4eOHBIX MaTEMATHYECKUX 3a/1a4;

NPUHUMATD 11€Jh COBMECTHOH AESITEIbHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paloThbl, pacmpenensTh BuAbl pabOT, JOroBapuBaThcsi, OOCYKAATh Mpolecc H
pe3ynbTaT paboThl, 00001IaTh MHEHUSI HECKOIBKUX JIFOICH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboThl (0OCYXkaeHus, OOMEH MHEHHSIMHU,
MO3TOBBI€ IITYPMBbI M JIPYTHE), BBIIOJIHATH CBOIO 4acTh pabOThl M KOOPAMHUPOBATH
CBOM JICHCTBUS C IPYTMMH WICHAMH KOMaH/bI, OIICHWBATh KAue€CTBO CBOETO BKJIA/IA B
o0IIMH IPOLYKT IO KPUTEPUSIM, CHOPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

PeryasiTuBHble YHUBEpCAJbHbIE y4eOHbIE 1eiicTBUS
Camoopranuszaumsi:

CaMOCTOSITEIbHO COCTaBJISITh IUIAH, alNTOPUTM pEIICHHsS 3aJadd (MM €ro 4acTh),
BBIOMpPATh CHoco0 pemieHus ¢ y4€TOM MMEIOLIUXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBaTh U KOPPEKTHPOBATH BAPUAHTHI PEIICHUA C YyIETOM
HOBOI HH(pOpMAIHH.

CﬂMOKOHTpOJ’lb, IMOIMOHAJbLHBIA HHTEJIJIEKT:

BJIa/IETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3ysibTaTa pelIeHus
MaTeMaTHUYeCKOM 3a7a4u;

MPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH NPHU PEIIEHUU 3a]1a4i, BHOCUTh
KOPPEKTUBHI B JIESTEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWICHHBIX ONIHOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yJbTaTa JESATEIbHOCTH MOCTABICHHOM LENU U YCIOBUSM,
OOBSCHATh TMPHUYMHBI JIOCTHIKCHUS WU HEAOCTHKECHHS IIeNIM, HAXOIUTh OIINOKY,
JIaBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NNPEIMETHBIE PE3YJIBTATbBI

K konmy oOyuenuss B 7 KJacce OOYYAIOUIMICA TOMYyYUT CJECIYIONIUE TMPEAMETHBIC
PE3YJIBTATHI:

Yucia v BbIYUCICHUSA

BeImonHATE, codeTass YCTHBIE WM THCHMEHHBIE NPUEMBI, apudMETHYECKHUEe ACHCTBUS C
palMOHAIBEHBIMH YHCITAMHU.

Haxonute 3HAa4YeHUS YHCIOBBIX BBIPAKCHWH, MPUMEHSATh PAa3HOOOpasHbIE CIOCOOBI U
NpUEMBbl BBIYHMCIICHUS 3HAYCHUI APOOHBIX BBIPAKEHHI, COIEPXKALUIMX OOBIKHOBCHHBIC H
JeCATHYHBIEC IPOOH.



[lepexoauts OT OAHOM (OPMBI 3aIKMCH YUCEN K ApYroil (mpeoOpa3oBbIBATh JAECITUUHYIO
npoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPO0OB).

CpaBHUBaTh M YIOPSAOUYMBAThH PallMOHAJIbHbIE YUCIIA.

OxpyryaTh yncia.

BBINOTHATE MPUKUAKY M OLIEHKY pe3ylbTaTa BBIYMCICHHUN, OLEHKY 3HAYEHHMH YHCIIOBBIX
BBIPAKEHUI. BBINOIHATE 1€MCTBUS CO CTENIEHAMHU C HATYPaJbHBIMU [TOKA3aTEIISIMHU.

IIpuMeHATh NPU3HAKK JENUMOCTH, Pa3I0KEHUE Ha MHOKUTENIN HATypaJIbHBIX YHMCEIL.

PemaTth npakTHMKO-OPUEHTUPOBAaHHBIE 3aJa4M, CBSA3aHHbIE C OTHOLIEHHEM BEIWYMH,
IIPONOPLUUOHAIIBHOCTBIO BEIMYNH, IIPOLICHTAMH, HHTEPIIPETUPOBATh PE3YJIbTaThl PEIICHU 3a4a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMU PacCMaTPUBAEMBIX OOBEKTOB.

Aaredpanyeckue BbIpPaKeHHs

Hcnonb3o0BaTh anredbpanyecKyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Ipoliecce
OCBOCHHS y4eOHOTO MaTepHuaa.

Haxoauts 3HaueHus1 OyKBEHHBIX BBIPAKEHUI NIPU 3a/1aHHBIX 3HAYEHUSX [IEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHus 1EJI0r0 BBIPAKEHHUsSI B MHOTOWIEH MPUBEAEHUEM MOTO0OHBIX
CJIaraeMbIX, PaCKPBITHEM CKOOOK.

BBINONHATE YMHOKEHHE OJHOYICHA HAa MHOIOYWIEH M MHOIOYICHAa HAa MHOIOYJICH,
MPUMEHSATH (POPMYITBI KBaJpaTa CyMMBI M KBaJIpaTa pasHOCTH.

OcymecTBIIATh Pa3nokKEHUE MHOTOWICHOB Ha MHOMKHTENIM C IIOMOIIBIO BBIHECEHUS 3a
CKOOKM OOIIETr0 MHOMXHUTENS, TPYNIUPOBKH CJaraeMbIX, IpUMEHEHUsT (HOpMYT COKpAIEHHOTO
YMHOXCHHUS.

[IpumeHsaTh mnpeoOpa3oBaHUs MHOTOWIEHOB [UIsl pELIEHUS pa3iuyYHbIX 3aJad U3
MaTEeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAJIBHON NPAKTUKH.

Hcnonp3oBaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMU MOKa3aTelsIMU JJi IPeoOpa3oBaHus
BBIPAKCHUM.

YpaBHeHHUsI 1 HePaBEeHCTBA

Pematp nuHelHbIE ypaBHEHHUs C OJHOM NEPEMEHHOW, NMPUMEHSS IpaBHia Iepexoja OT
HUCXOJHOTO YypaBHEHHUS K paBHOCUIbHOMY eMy. [IpoBepsTh, SBISIETCSI JIU YHUCIO KOpPHEM
YPaBHEHUS.

[IpumensTs rpaduueckre MeTo bl IPU PELICHUN TUHEUHBIX YPABHEHUN U UX CUCTEM.

[HonGupath npuMepbI Map YUCell, SIBISIOUMXCS PELICHUEM JIHHEHHOr0 ypaBHEHHUS C ABYMSI
MIepEMEHHBIMHU.

Ctpouth B KOOPIMHATHOM IUIOCKOCTH TpauK JUHEHHOTO YypaBHEHHUS C JByMs
[IEPEMEHHBIMHU, MOJIb3YACh IPAPUKOM, IPUBOJUTH IPUMEPDI PELICHUS YPABHEHHUS.

Pematp cucTeMbl BYX JIMHEHHBIX YpPaBHEHUH C JIByMs IE€PEMEHHBIMH, B TOM YHCIIE
rpaduyecku.

CocTaBiATh M pellaTh JMHEWHOE YpaBHEHUE WIM CUCTEMY JIMHEMHBIX YpPaBHEHMH IO
YCIOBUIO 3aJa4d, HMHTEPIPETUPOBATh B COOTBETCTBHMM € KOHTEKCTOM 3aJadd IOJIYYCHHBIN
pe3yabTar.

DOYyHKIUH

N3o0pakaTh Ha KOOPAMHATHOM NPAMOM TOYKH, COOTBETCTBYIOUIME 33JaHHBIM
KOOpAWHATaM, Jy4M, OTPE3KH, MWHTEpBaJbl, 3alUCBhIBATh YHCIOBBIE IIPOMEXYTKH Ha
areOpanyeckoM si3bIKe.

OTrmeuaTs B KOOPAMHATHOM IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPAHMHATaM, CTPOUTHh
rpaduku IuHeHHbIX GyHKUui. CTpouTh rpaduk GyHKIMH Y = [X|.

OnuceiBaTh ¢ MNOMOIIBIO (GYHKIMH M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIUYHMHAMMU:
CKOPOCTb, BpEMs, PacCTOSIHME, II€HA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJUTENIBHOCTh, BpEMS,
00bEM paboTHI.

HaxonuTs 3HaueHne (pyHKIIMU 10 3HAYEHUIO €€ apryMeHTa.



[lonumats rpaduueckuil crnocod MpeacTaBiIeHUs U aHanu3a WHPOpMAlMHU, U3BIEKATh U
HMHTEPIPETUPOBATH UH(POpMALIHIO U3 TPadUKOB peabHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K koniy oOyuenuss B 8 kJacce OOydarolMiics IMOMYYUT CJEIYIOLIIUE INPEAMETHBIC
pe3ynbTaThl:

Yucaa v BbIYUCICHUA

Hcnonp3oBaTh HayanbHbIE MPEJCTaBICHUS O MHOXECTBE JACMCTBUTEIBHBIX YHCEN IS
CpaBHEHUsI, OKpYIJIEHUS U BBIYMCICHHMNA, M300pa)xkarh EHCTBHUTENbHbIC YMCIA TOYKAMHM Ha
KOOPJMHATHOU MPSIMOM.

[lpumeHsATh TOHATHE apU(pMETHYECKOTO KBAJPATHOTO KOPHS, HAXOJIUTh KBaJpaTHHIC
KOpPHH, UCIIOJIb3Ysl TPU HEOOXOAMMOCTH KaJIbKYJISATOP, BHIIOIHATH IPE0Opa30BaHMsl BEIpa)KEHUI,
COZIepKalIUX KBAaPAaTHbIE KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3amucu OONBUIMX M MalbIX YHCEI C TMOMOLIbIO JECATHYHBIX ApoOeill u
creneHei uucina 10.

Aaredpanyeckue BbIpPaKeHHs

[IpuMeHATh TOHSATHE CTENEHM C LEeJNbIM IOKa3aTelieM, BBIOIHATH MpPeoOpazoBaHUS
BBIPAXCHUM, COEPIKAIUX CTENEHU C LIETIBbIM IIOKa3aTENIEM.

BBINONHATE TOKIECTBEHHBIE TNMPEOOpPa3OBaHMs PAIMOHANBHBIX BBIPA)KEHWH Ha OCHOBE
MIpaBUJI JEHCTBUH HaJl MHOTOWICHAMHU U aIre0pandyecKuMu JIpOOsIMH.

PacknansiBaTh KBagpaTHBIA TPEXUIECH HA MHOKUTEIIH.

[lpumensaTs mnpeoOpa3oBaHUS BBIPRXKEHUM A  peLIeHHMs pa3iIMyHbIX 3a7ad M3
MaTEeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHNsI M HEPABEHCTBA

Pematp nuHeiHbIe, KBaJpaTHbIE YPaBHEHUS U pallMOHAJIbHBIE YPAaBHEHHUS, CBOJASIIUECS K
HUM, CUCTEMBI IBYX YPaBHEHHUN C IBYMS [IEPEMEHHBIMHU.

[IpoBoauTh mpocTENIINE UCCIENOBAHUS YPABHEHUA U CUCTEM YPAaBHEHMI, B TOM YHCIIE C
IpUMEHEHHEM TrpaduyecKux NpeAcTaBlIeHUN (YCTaHaBIMBATh, HUMEET JM YypaBHEHUE WU
CUCTEMa YpaBHEHUH PEILIEHUs], €CIIU UMEET, TO CKOJIbKO, U IpoYee).

[lepexoauth OT ci0BeCHOH (QOPMYIUPOBKM 3ahaud K e€ aiarebpanyeckol Moaenu ¢
MOMOLIbI0 COCTAaBJICHHUS YPABHEHMsI WJIM CHCTEMbl YypaBHEHHI, HMHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aauy NIOJYyYEHHBIN pe3yibTar.

[IpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB /ISl CPABHEHUS, OLIEHKH, PEeIIaTh JIMHEHHBIE
HEPaBEHCTBA C OJHOM NEpPEeMEHHOM M MX CHUCTEMbI, J1aBaThb TIpaQHUUECKyl0 HUIIOCTPALUIO
MHO>KECTBa PEILIEHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUN

[lonumate u  UCHOAB30BaTh (YHKIUMOHAJIBHBIE TOHATUS U A3BIK  (TEPMUHBL,
CHUMBOJIMYECKHE O0O3HAUEHUs), ONpeNeNATh 3HAaueHHWEe (YHKIUHM [0 3HAUYEHHUIO apryMeHTa,
OIpeeIIsATh CBOMCTBA (PyHKIMU 1O €€ TpaduKy.

Crtpouts rpaduku 3JeMeHTApHbIX GYHKIUN BHA:

y = kX, y = %2,y = x3,y = [X|, Y = VX, oIucHIBaTb CBOICTBA YHCIOBOI (YHKIHH IO &
rpaguxy.

K xonimy oOydyeHuss B 9 kJjiacce OOYYArONIMICS TMOMYYUT CICAYIOIINE TPEIMETHBIE
pe3yJabTaThl:

Yucia v BbIYMCICHUSA

CpaBHUBaTh M YHIOPSAOUYMBATh PAllMOHAIBHBIE U HPPALlMOHAJIBHBIE YUCIIA.

BeinonHaTe apudMeTHueckue AeHCTBUS C palOHAJIbHBIMU YHCIAMHU, COYETas YCTHbIC U
MIMCbMEHHBIE TPUEMBI, BBIIIOJIHATH BBIUUCIIEHUS C UPPALMOHAIIBHBIMHU YNCIIAMH.

Haxonuth 3HaueHUs CTENEHEH C LEJIBIMU MTOKA3aTeIsIMU U KOPHEH, BBIYNCIIATh 3HAYCHUS
YHUCJIOBBIX BBIPAKECHUN.

OKpyryATh JIEHCTBUTENBHBIE YHCIA, BBIIOJHATH NPUKHIKY pPE3yabTaTa BBIYUCIICHHN,
OLIEHKY YHCJIOBBIX BBIPaKEHUH.

YpaBHeHHsI U HEPABEHCTBA



Pemate nuHeWHBIE M KBaJgpaTHbIE YpPAaBHEHMs, YpaBHEHHs, CBOJAIIMECS K HHM,
npocTenmme ApoOHO-palnOHAIHHBIC YPAaBHEHHS.

Pemrate cuctembl ABYX JIMHEHHBIX YPaBHEHUH C IBYMsl MEPEMEHHBIMU U CHCTEMBI JBYX
ypaBHEHHH, B KOTOPBIX OJTHO YpaBHEHHE HE SIBIISICTCS TNHEHHBIM.

Pemate TekcToBBIE 3alauM  aireOpanyecKUM CHocoOOM ¢ TMOMOIIbIO COCTaBJICHUS
YpaBHEHHUS WIIA CHCTEMBI JIBYX YPAaBHEHHI C IBYMsI IEPEMEHHBIMHU.

[IpoBoauTh IpocTENIINE UCCIENOBAHUS YPABHEHUHM U CUCTEM YPAaBHEHMI, B TOM YHCIIE C
NpPUMEHEHHEM TrpauyecKux NpeAcTaBlIeHUN (YCTaHaBIMBAaTh, MMEET JIM YpPaBHEHUE WU
cUCTeMa YpaBHEHUH pelIeHHs, €CIIM UMEET, TO CKOJIBKO, U TIpoyee).

Pemate nuHelHble HEpaBEeHCTBAa, KBAJpaTHbIE HEPABEHCTBA, M300pa)xaTb peELICHHE
HEPaBEHCTB HA YHCJIOBOM MPSIMOIi, 3aIUCHIBATh PEIIEHUE C TOMOIIBI0 CHMBOJIOB.

Pemate cuctembl JMHEHHBIX HEPAaBEHCTB, CHCTEMbl HEPAaBEHCTB, BKJIIOYAIOLINE
KBaJ[paTHOE HEPAaBEHCTBO, M300pakaTh pEIIEHUE CHUCTEMbl HEPABEHCTB Ha YHCJIOBOW MPSMOM,
3aMUCBIBATh PEIIEHUE C TOMOIBIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA MPU PEIICHUH Pa3IMYHBIX 33/1a4.

DOYyHKIUA

Pacno3naBate QyHKIIMHM N3Y4EeHHBIX BHIOB. [I0Ka3pIBaTh CXeMaTHUYECKH PACTIOIOKEHUE HA
KOOPJAMHATHOM TIIOCKOCTH rpadukoB ¢pyHkmui Buga: Y = KX, y = kx + b, y = k/X,y = ax2 + bx +
C,y=x3,y= VX, y = |X|, B 3aBUCHMMOCTH OT 3Ha4YCHUI KOA(PPHUIIMESHTOB, OMUCHIBATH CBOMCTBA
b yHKIHIA.

Crpouth M M300pakaTh CXEMaTHYECKH TpaduKH KBaApaTHUHBIX (DYHKIUH, OMUCHIBATH
CBOMWCTBA KBaIpaTUYHBIX (PYHKLIMH MO X rpaduKam.

Pacno3naBate  kBampatnyHyro (QyHKOUIO 10  (Gopmyie, TPUBOIUTH PHUMEPHI
KBaJpaTUYHBIX QYHKIUHI U3 peaqbHON KU3HU, PU3UKHU, FEOMETPUH.

YucJi0Bble MOCJI€A0BATETbHOCTH M IPOTPecCH U

Pacnio3HaBath apu(pMETHUECKYI0 M T€OMETPUYECKYI0 MPOTPecCUr MpU pasHbIX crlocobax
3a/IaHMs.

BbINoNHATE BBIYMCICHHUS C MCIOIB30BaHMEM (GOpMYN N-ro 4yjaeHa apudMeTHuecKorl u
reOMETPUYECKON NMPOTrPECCUi, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh wieHbl NOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPJUHATHON INIOCKOCTH.

Pemrates 3amaum, CBSI3aHHBIE C YHCIOBBIMHU IOCIIENOBATEIHLHOCTSIMH, B TOM YHUCIIC 3a7a9d
U3 peajbHOM KU3HU (C HCII0JIb30BAaHUEM KaJIbKYIATOPA, HU(POBBIX TEXHOIOTUI).



TEMATHYECKOE INTAHUPOBAHHUE
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