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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecrneunBaeT U3y4eHue IPYrux AUCLHUILINH, KAK €CTECTBEHHO-HAyYHOI0, TAK U TYMaHUTapHOIO
LIUKJIOB, €€ OCBOCHHE HEOOXOIUMO AJISl MPOJOJDKEHUSI 00pa30BaHMs U B ITOBCEIHEBHOMN >KHU3HH.
PazButne y oOydvaomuxcs Hay4yHBIX TPEACTABICHUH O TPOUCXOKICHHH M CYIIHOCTH
anreOpandeckux aOCTpakiui, CIMOCO0e OTpaKCHHsS MaTEeMaTHYeCKOH HAayKOW SIBICHUH U
IPOLIECCOB B INpUPOAE U OOIIECTBE, POJM MATeMaTHYECKOrOo MOJEIMPOBAHUS B HAyYHOM
IO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS U KAa4eCTB
MBIIUICHHSI, HEOOXOAMMBIX Uil aJalTallid B COBPEMEHHOM IM(poBoM oOmiecTBe. M3yuenue
anreOpsl o0ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIIJICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JefcTBUS U BBIBOJBI, (OPMYIHpOBaTh yTBepkIeHUs. OcBOeHHE Kypca anreOpsl oOecrieuynBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYJaloIIUXCA: OHH HCIOJB3YIOT JACAYKTUBHBIE H
UHIYKTHBHBIE PACCYXACHUs, 0000IIEHNE M KOHKPETH3alUio, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeanojaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHON JEATEIbHOCTH
o0yyaroIuxcsi, IO3TOMY CaMOCTOSITEIbHOE pEUIeHHe 3ajad  SBJseTCs  peanu3anuen
JeSITeILHOCTHOTO TMPUHIINTIA 00YIeHUSI.

B crpykrype mnporpammel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsl OCHOBHOE MECTO 3aHMMAIOT COJEpKaTelbHO-METoAMYecKre JTuHuM: «YHucna u
BBIUUCIICHUS», «AJreOpandyeckue BbIPAKEHUS», «YPaBHEHHUS M HEpaBEHCTBa», «DyHKIUMY.
Kaxnas 3 3TuX comepkaTenbHO-METOAMYECKHIX JIMHUI pa3BUBACTCS HA MPOTHKECHUH TPEX JIeT
U3y4eHHs Kypca, B3aMMOJICHCTBYS C IPYTMMH €ro JIMHUSAMH. B xone n3ydeHus yueOHOro Kypca
00y4aroImuMcs IPUXOAUTCS JTIOTUYECKH pacCyKIaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBA3M ¢ 3THM B mporpaMmy y4eGHOro Kypca «Aiaredpay BKIIOUEHbI HEKOTOPbIE OCHOBBI
JIOTHKH, TPEJICTABICHHBIE BO BCEX OCHOBHBIX pa3Jiellax MaTeMaTHYecKOro oOpa3oBaHUS H
CIOCOOCTBYIOIIME OBJIAJICHUIO OOYYAIOIIUMKCS OCHOB YHHBEPCAJIHHOTO MAaTEeMAaTHYECKOTO
a3bika. CoziepKaTesIbHOM U CTPYKTYpHOH OCOOEHHOCTBIO YyUeOHOTO Kypca «Ajredpa» sBiIsSeTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Copnepxanune nuHuM «Yucia W BBIUMCICHUS» CIYXXUT OCHOBOW [UIsl JajbHEHIero
U3yYeHHs] MaTeMaTHUKH, CIIOCOOCTBYET DPAa3BUTHUIO y OOYYAIOMIMXCSI JIOTHYECKOTO MBIILUICHHS,
(OpMHPOBAHUIO YMEHHsI MOJb30BaThCs ANTOPUTMAMHM, a TaKKe MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JAJISi MOBCEJHEBHOM XM3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YpPOBHE
OCHOBHOTO 00IIero 00pa3oBaHWsl CBSI3aHO C PAMOHATBHBIMH M UPPANMOHAIHHBIMH YHCIIAMH,
(GbopMHUpPOBaHUEM TIPEACTABICHUIN O NEHCTBUTEILHOM YHMCie. 3aBEPIICHHUE OCBOCHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Conepxkanue JByX aireOpaueckux JHMHUH — «AJnreOpanyeckue BBIPAXKECHUA» U
«YpaBHEHHSI M  HEpPaBEHCTBa»  CHOCOOCTBYeT  (OPMHUPOBAHHIO Yy  OOydYarommxcs
MaTeMaTHYECKOTo ammapaTa, HEOOXOIUMOTO /IS peIIeHHs 3aJad MaTeMaTHKH, CMEXKHBIX
IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOIO 0011ero oopa3oBaHus
y4yeOHbI  MaTepuan TpYNIUPYyeTcs BOKPYr  pallMOHANbHBIX  BhIpaKeHHH.  AureOpa
JIEMOHCTPHUPYET 3HAYEHUE MAaTEeMAaTHKH KaK sI3bIKa JUTSl MOCTPOSHHSI MaTEMAaTHIECKUX MOJIETICH,
OTIHCAHMsI TIPOIECCOB M SIBIICHUH peaabHOro mMupa. B 3amaun oOyueHus anredpe BXOIAT TaKKe
JanpHelee pa3BUTHE aITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAMMOro, B YacTHOCTH, JUIs
OCBOCHMS Kypca HWH(GOpPMATUKH, M OBJIQJCHUE HABBIKAMU JIEAYKTUBHBIX PpaCCYKICHHM.



[IpeoOpa3zoBanre CUMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpPaKEHUS, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHATBHO-TpPAUUECKOM  JIMHUM  HAIEIeHO Ha  TOJy4YeHHUe
00y4aromuMuUCs 3HaHUN 0 QYHKIMIX KaK BayKHEHIIeH MaTeMaTUYeCKON MOAENU JIJIsl ONMUCaHUS
U HCCJIEeIOBaHUsl pa3HOOOpa3HBIX IMPOILIECCOB U SIBJICHHM B mpupoje U obmectBe. M3yueHue
MarepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYaIOUIMXCS YMEHHUS HCIIONIB30BaTh pa3IHMyuHbIC
BBIpa3UTENbHBIE CPEJICTBA SI3bIKAa MAaTEMATUKH — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHT BKJIaJ] B (hOpMHUPOBAHKE MPEICTABICHUNA O POJIM MAaTEMATUKH B Pa3BUTHH LIUBUIN3ALUU
U KYJBTYpBI.

B 7-9 xmaccax yueOHBIH Kypc «AnreOpa» BKIIOYACT CIEAYIOMME OCHOBHBIC pa3ieibl
comepkaHus: «Uucna W BBIYHCICHHUA», «ANTeOpandeckue BBIPAKEHUS», «YPaBHEHHS U
HEPAaBEHCTBa», «DYHKIIUN.

CornacHo ydeOHOMY TUIaHy MaoOyryaIpMUHCKON cpefaHei mKkonbl | yac dactu ydeOHOro
1aHa, GopMHUPYEMOIl ydacTHUKaMH 00pa30oBaTebHBIX OTHOLIEHHH, B 7-9 Kilaccax pacnpeaeneH
Ha mpeameT «Anredpa. CoOTBETCTBEHHO, Ha M3y4eHHE Inpeamera «Anredpay» OTBEIEeHO B 7
kiacce — 4 yaca B Hegento (136 4), B 8 kiacce — B 8 kitacce — 136 yaca (4 yaca B Hezenio), B 9
kiacce — 102 yvaca (3 yaca B Henemo). JlaHHbIN yac B 7 Kiacce pacIIMpsieT TaKUe pa3felibl:
Yycla W BBIYMCIICHUS, DAllMOHAIBHBIC YHUCIA; alreOpandecKue BBIPAKCHUS; YpaBHEHHE W

HCpaBCCTBA.

COJAEP/KAHUE OBYYEHUA
7 KUIIACC

Yucia ¥ BbIYUCICHUSA

JpoOu OOBIKHOBEHHbIE U JIECATHYHBIE, NEPEXO] OT OAHOM (hopMbl 3amucu Apolelt K Ipyroi.
IloHsiTHE pAallMOHAIBHOTO YHCIA, 3aIMCh, CPABHEHUE, YIOPSJIOYMBAHUE PALMOHAIBHBIX YHUCE.
Apudmernueckre JEHCTBUS C pallMOHaJIbHBIMU YHclaMu. PerneHue 3aagady U3 peanbHOU
NPaKTUKU Ha 4acTH, Ha ApoOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJIeM: OIpesielieHue, Mpeodpa3oBaHue BBIPAKEHUH Ha OCHOBE
ornpezeneHus, 3anuch oonbiux yrcesn. [IpoueHTsl, 3anuck NPOLEHTOB B BUAE ApoOU U ApodU B
BHJIE ITPOLICHTOB. Tpy OCHOBHBIE 33/1a4U Ha IPOLIEHTHI, pEHICHUE 33]1a4 U3 PEATbHON ITPAKTHKH.
IIpuMeHeHne NPU3HAKOB JEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIN HATyPaJIbHbBIX YHCEI.
PeasibHble 3aBUCMMOCTH, B TOM YHCIIE TIpsiMasi U 00paTHas MPONOPIUOHATBHOCTH.
AuredpanyecKkune BbIPaKeHUs

IlepemeHHbIE, YHCIOBOE 3HAYEHUE BBIPAKEHUS C TEPEMEHHON. JlomycTuMble 3HAYEHUA
nepeMeHHbIX. [lpeacraBieHue 3aBUCUMOCTH MEXJIYy BeIMYMHAMU B BUAE (HOPMYIIBIL.
Boraucnenus no gpopmynam. I[IpeobpazoBanre OyKBEHHBIX BbIPAXKEHUH, TOKJIECTBEHHO PaBHbIE
BBIpa)KEHUS, MPaBUIa NPeoOpa3oBaHus CyMM M NPOU3BEIEHHM, MMpaBuia PacKpPbHITUS CKOOOK U
MIPUBE/ICHUS TOIOOHBIX CIaraeMbIX.

CBoOIICTBa CTENEHU C HATYPAIbHBIM ITIOKA3aTEIEM.

OpnowieHbl M MHoOrowieHbol. CreneHb MHOrowieHa. Cio)keHue, BBIYMTAHHE, YMHOXXEHHUE
MHOTOWICHOB. POpMyIbI COKPAIEHHOIO YMHOKEHHs: KBaJpaT CyMMBbl M KBaJpaT pPa3HOCTH.
dopmyna pa3HOCTH KBaApaToB. Pa3nokeHrne MHOrOWIEHOB HA MHOXKHUTEH.

YpaBHeHus1 M HEpaBEHCTBA



VYpaBHeHHe, KOpEHb YypaBHEHHUs, INpaBwia IpeoOpa3oBaHUS YPABHEHUS, PAaBHOCUIBHOCTb
YpaBHEHUM.

JInneliHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YMCJIO KOpPHEH JIMHEWHOrO ypaBHEHUS, pELIEHUE
JMHEWHBIX ypaBHeHUH. CocTaBieHHUE YpPAaBHEHUW IO YCJIOBHIO 3a/laud. PemieHue TEeKCTOBBIX
3a[a4 ¢ IOMOLIbIO yPaBHEHUM.

JluneliHoe ypaBHEHHME C JABYMS NEpEeMEHHbIMH U ero rpaduk. Cucrema ABYX JHUHEHHBIX
ypaBHEHUU ¢ JBYMsS TIEPEMCHHBIMH. PelieHne cucTeM ypaBHEHUH CIOCOOOM IMOJICTaHOBKHU.
ITpuMepsl peleHns: TEKCTOBBIX 3a7ad ¢ IIOMOILBIO CUCTEM YPaBHEHUM.

DOyHKIUHA

Koopaunara Touku Ha npsMod. YUucinoBble NPOMEXYTKH. PaccrosiHue Mexny IByMs
TOYKaMHU KOOPJAMHATHOU IIPSMOM.

[TpsamoyronbHas cuctema koopauHat, ocu OX m Oy. AOcuucca u opauHaTa TOYKU Ha
KoopanHaTHOM miockocTu. Ilpumeps! rpadukos, 3agaHHbIX (opMmynamu. UYreHue rpadukoB
peanmpHbIX 3aBUcuUMoOcTel. [lonstne ¢ynknun. I'paduk ¢yakuuu. CsoiicTBa  (QyHKIHIA.
Jluneitnas Qynkims, e€ rpapuk. ['padux Gynkuuu y = |X|. ['paduueckoe pelieHne THHEHHBIX
YPaBHEHUM U CUCTEM JIMHEHUHBIX YPaBHEHUM.

8 KUIACC

Yucaa ¥ BLIYUCIEHUS

KBaaparHeiii kopeHb u3 uucia. [loHstue 00 wuppanuoHaabHOM 4YHcie. JlecaTuuHbie
NPUOJIMKEHUS UPPAITMOHATILHBIX uncel. CBoHcTBa apu(METHUYECKUX KBAJIpPaTHBIX KOPHEH M MX
MpUMEHEHHE K TPeoOpa30BaHUIO YHUCIIOBBIX BBIPAKCHUM M BBIYHMCICHUSAM. JlelCTBHTEIbHBIC
Yypcia.

Crenens c 1eJIbIM TTOKa3atesieM 1 e€ cBoicTBa. CTaHaapTHas 3aluch YHUCIIA.

AulredpanyecKkue BbIpasKeHUs

KBagpaTHbIi TpEXWIEH, pa3JIOKEHUE KBAAPATHOTO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanueckass JpoOb. OcCHOBHOE CBOMCTBO anredpandeckoil npodu. CroxxeHue,
BBIYUTAaHUE, YMHOXXCHHE, JEJeHUE anreOpandeckux ApoOeit. PammoHanbHble BBIpAXEHUS U UX
npeoOpa3oBaHue.

YpaBHeHHS H HEPABEHCTBA

KBanpartHoe ypaBHeHue, (opMmyna KOpHEH KBaJpaTHOTO ypaBHeHus. Teopema Buera.
Pemennie ypaBHeHM, CBOISIIMXCA K JHMHEWHBIM M KBajapaTHbIM. [Ipocteitmue npoGHO-
paloOHaIbHbIE YPaBHEHHS.

['paduueckass mHTEpIpETAlNS YPABHEHUN C JBYMsI TIEPEMEHHBIMU M CHCTEM JIMHEHHBIX
YpaBHEHUN C JBYMs IepeMEHHBIMU. [IpuMepbl pemeHus CUCTEM HENMHEMHBIX YPaBHEHHU ¢
JIBYMsI IEPEMEHHBIMU.

Pemenmne TeKCTOBBIX 3a/1a4 alreOpanyecKuM CrocoooM.

UucnoBple HEpaBeHCTBA M HX CBOWMCTBA. HepaBeHCTBO ¢ OJHOM NEPEMEHHOM.
PaBHOoCcHIIbHOCTE HepaBeHCTB. JIMHelHble HepaBeHCTBa C OAHOM mnepeMeHHOU. Cucrembl
JIMHEVHBIX HEPABEHCTB C OJTHOW NEPEMEHHOM.

DOyHKIUHA

[Tonstue gpynkuuu. OGnacTh ONpeaeeHnus U MHOXKECTBO 3HaueHu (yHkiuu. CrnocoOsl
3aaHus QYHKIIHH.



I'padpux dbyaxkuum. Utenue coiicTB dyHkumm mo e€ rpaduky. [Ipumepsr rpadukos
(GyHKLIUH, OTPAXKAIOLINX peaIbHbIEC TIPOIIECCHI.

QOyHKIUY, ONUCHIBAIOIIKE NPSAMYI0 M OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH, HX
rpadukn. @ynxipn y = X2, y = X3, y = VX, y=|x|. ['padrdeckoe pemmenre ypaBHEHHUIT H CHCTEM
YpaBHEHUM.

9 KVIACC

Yucsa v BbIYUCICHUSA

PanronanbHbIe Yncna, UpparroHaIbHbIC YUCIA, KOHEYHBIE U OSCKOHEYHBIE JCCITHYHBIC
npobu. MHOXECTBO JEHCTBUTENbHBIX YHCEN, JACHCTBUTENbHBIE 4YHCIA Kak OECKOHEYHbIe
JIecsATHUHble  JapoOu. B3auMHO  OJHO3HAUYHOE  COOTBETCTBHE  MEXIY  MHOXXECTBOM
JICUCTBUTEIIbHBIX YUCET U KOOPAUHATHOM MPSMOM.

CpaBHeHUE JCHCTBUTENBHBIX YHUCEN, apu(PMETHUECKHUE NEHCTBUS C JCHCTBHTEIHLHBIMU
YUCIIAMH.

Pasmepsl 0OBEKTOB OKpYXKAIOMIETO MHpPA, AJTUTENBHOCTH IPOILIECCOB B OKPYKAIOIIEM
MHpE.

[Tpubnmxk€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh HpuOIMKeHus. OKpyrjieHHe 4YHCell.
[Ipuknaka v OLEHKa pe3yIbTaTOB BEIYMCICHUM.

YpaBHeHUs] M HEPABEHCTBA

JInnelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEWUHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHHi, CBOIAIIMXCA K  KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. lIpumepbl pernieHuss ypaBHEHUM TpeTbeld M 4YETBEPTOM CTENEHEn
Pa3oKEHUEM Ha MHOXKUTEIIH.

Pemienne  npoOHO-palMOHAIBHBIX  ypaBHeHUW.  Pemienne  TEKCTOBBIX  3ajad
anreOpandecKuM METOIOM.

VYpaBHeHHe ¢ OByMs MEpPEeMEHHBIMU U ero rpaduk. Pemienue cucreM ABYX JMHEWHBIX
YpaBHEHUN C JBYMs IIEPEMEHHBIMU. PerieHune cucreM ABYyX YpaBHEHHM, OJHO M3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOpoil creneHu. ['paduueckas uHTEpHpeTalus CUCTEMbl ypaBHEHUH C
JIByMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aIreOpandecKuM CrIocoOoOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHENHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PelleHue cucreM JMHEHHBIX
HEpaBEHCTB C OAHOW mepeMeHHOW. KBanparHele HepaBeHCTBa. ['padumyeckas MHTepHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMU.

DOyHKIUH

KBanmparnunas ¢yskius, e€ rpapuk u cpoiictBa. [lapaboma, KOOpAMHATHI BEPIITHHBI
napaboibl, 0Ch CHMMETPHUH MapadoJIbl.

I'paduxn dyskmit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = |x| , u ux cBoiicTsa.

YucnoBble M0CJI€A0BATEIbHOCTH U NIPOTPeCcCUm

[ToHsiTHE YKMCIIOBOM MOCIENOBATEIBHOCTH. 3aJJaHUE MOCIEI0BATEIIbBHOCTH PEKYPPEHTHOM
dbopmyroit u popMyIioi N-To wiieHa.

Apudmerndeckass W reoMmerpuueckas — mporpeccur.  DopMynbl  N-ro  uieHA
apuMeTHUECKON 1 TEOMETPHUECKOMN MPOTPECCHIA, CyMMBI TIEPBHIX N YJICHOB.

N300paxeHne 4YiIeHOB apu(PMETHUECKON W TEOMETPHUYECKOH Mporpeccuil TOYKaMu Ha
KOOPJAMHATHON MIOCKOCTH. JIMHENHBIN U 3KCIOHEHITUANbHBIA pocT. ClI0KHBIE MPOIIEHTHI.
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INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOT'PAMMbBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHoCTHBIE PpPe3yabTaThl OCBOCHHUS MPOTpaMMbl ydeOHOro Kypca «Aunredpay
XapaKTEepPU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOLLJIOMY W HACTOAIIEMY POCCHUHUCKON MAaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMXKECHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTEeMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUM B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpaKIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OOSI3aHHOCTEH TpakJaHWHA W peau3allil ero Ipas,
MPEJICTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (DYHKIIMOHHPOBAHUS PA3JIMYHBIX CTPYKTYP,
SBIICHUH, MPOLIEYp TPaKIaHCKOTO oOIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXXJIEHUIO ITUYECKUX MPOOJeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKCHUN
HAyKH, OCO3HAHUEM BaXKHOCTH MOPATbHO-3THUYECKUX IMPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAoBO€E BOCIMTAHME:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHMHM MPAKTUYECKUX 3a]ad MaTeMaTH4eCKOM
HaIPaBJICHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEeMaTHYECKOTO 00pa30oBaHUs Ha MPOTSIKEHUU BCe
JKU3HH JIJIs1 YCTICITHOM Mpo(deCCUOHAIbHOM IEATETbHOCTH M PAa3BUTHEM HEOOXOJMMBIX YMEHUMH,
OCO3HAHHBIM BBIOOPOM H IOCTPOCHHEM WHIUBUIYATbHOW TPACKTOPHH OOpa3OBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CITOCOOHOCTBIO K DMOIIMOHATIBHOMY M JCTETHYECKOMY BOCHPHUSITHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYKICHUM, YMEHUIO BUACTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:

OpUEHTAIINEN B NIEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEJCTaBIECHUNU 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHS YEJIOBEKa, NPHUPOABI M 0OIIeCcTBa, MOHHUMaHUEM
MaTeMaTHUYeCKOl HayKH Kak c(epbl 4YelIOBEYECKOW MeATeIbHOCTH, JTaloB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIUBUIN3ALIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTUKH U MaTEMAaTUYECKOU
KyJIbTypOH KaK CpEICTBOM T[IO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
MCCJIEI0BATENbCKOM IeATeTbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (¢GopMHpoBaHMe  KYJbTYPbl  310POBbS M
3MOLMOHAJIBHOIO 0JIATONOJIY M :

TOTOBHOCTBIO TPHUMEHATh MaTE€MaTUYeCKHe 3HAHHS B HWHTEpPEcax CBOETO 3J0POBBA,
BEJICHUS 37I0POBOTO 00pa3a >KM3HU (3I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIN PEKUM 3aHSATUN U
OTIIbIXa, peryispHas Qu3uyeckas aKTUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBBIKA pe(IIeKCHUH,
MpU3HAHUEM CBOETO MpaBa Ha OMMOKY U TAKOTO K€ MpaBa IPYroro 4eIoBeKa,

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpUEHTAIMEeH HAa MPUMEHEHWE MaTEeMaTWYECKHX 3HAHWM JJIS pelieHus 3a/ad B 00JacTH
COXPAHHOCTH OKpYXKAIOUIEH cpefbl, MIAHUPOBAHUS MOCTYIKOB U OLIEHKM HMX BO3MOXHBIX
MOCIEACTBUIA ISl OKPY>KAIOLIEH Cpebl, OCO3HAHUEM TI00aThbHOTO XapakTepa SKOJOTHYECKHX
npo0JieM U myTel X peleHus;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COLUAJIbHON U IPUPOTHOI Cpebl:

TOTOBHOCTHHO K IIGfICTBPISIM B YCJIOBUAX HeOHpe,Z[eJIéHHOCTI/I, MOBBIIICHUIO YPOBHSA cBOcH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO ACATCIBHOCTh, B TOM YHCJIIC YMCHUC YUYHUTHCA Y JAPYTIUX
Jt0Jiel, mpuoOpeTaTh B COBMECTHON NIEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTHX;

HE00X0IMMOCTBIO B (DOPMHPOBAHNU HOBBIX 3HAHMIA, B TOM 4Yucie (GOPMYIHPOBATH UJECH,
IIOHATHUS, THUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC paHCC HCU3BCCTHBLIX, OCO3HABATbH
neduuThl COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCHPHUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATHh IPUHUMAEMBbIE PELICHUS U
neicTBus, OpPMyYIMPOBATh U OLIEHUBATH PUCKH U TIOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATDI

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC yqeﬁnble JeHCcTBUA

Bba3zoBble Jioruyeckue eiicTBUS:

® BBIBIATh M XapaKTEpU30BaTh CYIIECTBEHHbIC NPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
MOHSTHUI, OTHOIICHUH MEXIy MOHSITUSIMH, (HOPMYIHUPOBATH OMpEIENICHUs MOHSITUH,
yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccU(PUKAIIMN, OCHOBAHUS JIJIsl 00001IeHus
Y CpPaBHEHUS, KpUTEPUU MPOBOJIMMOT0 aHAIU3a;

® BOCIPHHHUMATbH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKICHHUS: YTBEPIUTEIbHBIC U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIEC U 00IINE, YCIOBHEIC,

® BBIABIATH MAaTEMATUUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IIPOTUBOPEUUS B (paKTax,
JAHHBIX, HAONIOJICHUSIX U YTBEPXKIACHUSAX, MpeajaraTb KPUTEPUU ISl BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

e JieNaTh BBIBOJBI C MCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JACTYKTUBHBIX M MHIYKTHBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

e pa30bupaTh JOKa3aTeJbCTBA MAaTEMaTHMUECKUX YTBEPXKJIEHUM (TpsMble U OT
IPOTUBHOTO), IIPOBOJUTH CaMOCTOSITEIIEHO HECJIOKHbIE JI0Ka3aTeNbCTBA
MaTeMaTHYeCKUX (HaKTOB, BHICTPAWBATh APTYMEHTAIMIO, NPUBOIUTH TNPUMEPHl U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTh cnocob pemieHHs y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
pelieHus, BbIOUpaTh Hanbosiee MOAXOIAMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPUTEPHEB).

basoBble ucciieqoBaTe/IbCKHE AeHCTBUSA !

® CMONB30BaTh  BOMPOCHI  KAaK  HMCCIEAOBATEIbCKUH  MHCTPYMEHT  TO3HAHWS,
dbopmynupoBath BOIIPOCHI, bukcupyromue IIPOTUBOPEYHE, npobuemy,
CaMOCTOSITENIbHO YCTaHaBIMBaThb MCKOMOE M JlaHHOe, (OpMHpOBATh THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIUIO, MHEHHE;

® [POBOJUTH IO CAMOCTOSITENIbHO COCTABJIEHHOMY IUIaHY HECIIOXHBIH SKCIIEPUMEHT,
HeOOJIbIIOE HCCIE0BaHWE IO YCTAaHOBJIEHHMIO OCOOEHHOCTEW MaTeMaTH4ecKOIo
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXYy COOO0M;

® CaMOCTOATENHHO (opMynupoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yjbTaTaM
NPOBEIEHHOTO HAONIOJICHUS, UCCIIEIOBAaHUS, OLEHUBATh JTOCTOBEPHOCTh MOJTYYEHHBIX
PEe3yIbTaTOB, BBIBOJIOB M 000OIICHMIA;



MMPOTrHO3UPOBATH BO3BMOKHOC Pa3BUTUC NMPOLECCA, 4 TAKIKC BBIABUTaATh NPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ unopmanmeii:

BBISBJIATH HEJOCTATOYHOCTh M M30BITOYHOCTH MH(OPMALUH, JaHHBIX, HEOOXOAUMBIX
JUISL PEUICHHUs 3a1auu;

BBIOMpATh, aHAJIM3HPOBATh, CUCTEMATU3UPOBATH U MHTEPIPETHPOBATH MH(OpMALIUIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BBIOMpaTh (hopMy mpecTaBiIeHUs] HHOOPMALUHU U WILTIOCTPUPOBATh PELIaeMble 3a/1auu
cXeMaMH, JruarpaMMaMu, HHOH TpaduKoil 1 UX KOMOWHAIMSIMU;

OLICHUBATh HAJEKHOCTh MH(POPMAIIUH 110 KPUTEPUSAM, MPEATIOKECHHBIM YUUTEIIEM HIIN
c(OpMyYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIPHHUMATh U (POPMYJIHPOBATH CY)KJEHHS B COOTBETCTBUU C YCIOBHUSMHU M LIEISIMU
oOmIeHus, SICHO, TOYHO, T'PAMOTHO BBIPaXKaTh CBOIO TOYKY 3pPEHHS] B YCTHBIX U
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PELIEHUs 3aa4l, KOMMEHTUPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B X0J1e 00CYK/IeHHUs 33/1aBaTh BOIPOCHI MO CYIIECTBY 00CYkIaeMOil TEMbI, IPOOIEMBI,
pemiaeMoil  3ajauM, BbICKA3bIBaTh WJEHM, HALEJIEHHbIE HA IIOMCK PpELICHMS,
CONOCTABIIAThH CBOM CYXKJIEHHUS C CYXKICHUSAMH JAPYIMX YYaCTHUKOB JIMAJIOTa,
oOHapyXHUBaTh Pa3IMUUe U CXOJICTBO MO3UIIHIL, B KOPPEKTHOI hopme GopMyIrpoBaTh
pa3HorIacusi, CBOU BO3pPaKEeHUS;

MIPEACTABIISTh PE3YJbTAThl PEIICHUS 3a]1auM, SKCIIEPUMEHTA, UCCIIEI0BAHUS, POEKTA,
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIJICHUS C Yy4ETOM 3ajad Mpe3eHTAlMU U
0COOEHHOCTEHN ayAUTOpUH;

NOHMMATh U MCIOJb30BaTh INPEUMYILECTBA KOMAHIHOW M MHAWBHUIYAJIbHON pPabOThHI
IIPU pEIIeHNN yYeOHbIX MaTeMaTUUECKHUX 33/1a4;

IPUHUMATH 1I€JIb COBMECTHON JI€ATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIINI0 COBMECTHOMN
paboThl, pacmpenensTh BHAbI pabOT, JOroBapuUBaThCA, OOCYXKIaTh IMpoOLEcC HU
pe3yiabTatr paboThl, 00001aTh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYMNIOBBIX (opMax padboThl (00CYX)AeHUs, OOMEH MHEHHIMH,
MO3rOBBI€ IITYPMBI U JIPYTHE), BBIIOJIHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH
CBOM JIEHCTBUS C JAPYTUMU YJ€HAMH KOMaH[Ibl, OLICHUBATh KaueCTBO CBOEr0 BKJIaJa B
00N MPOYKT MO KPUTEPUSAM, CPOPMYIUPOBAHHBIM YHACTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepcaJbHbIE y4eOHbIe IeiicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, aJIrOPUTM pELIeHHs 3ajaud (WIM €ro 4acTb),
BBIOMpPATh CHoco0 pemeHus ¢ y4€TOM MMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTHPOBATh BAPUAHTHI PELIEHUN C YUETOM
HOBOM MH(OpMaIuu.

CﬂMOKOHTpOJ’Ib, AMOLMOHAIbHBIA HHTEJLJIEKT:

BJIQJIETh CIIOCOOaMM CaMOIPOBEPKH, CAMOKOHTPOJISI MpoIecca U pe3ysibTaTa pPeleHus
MaTeMaTUYECKOM 3a/1auu;
MPEIBUIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPU PELICHHUM 3aJa4H, BHOCUTH
KOPPEKTUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWJCHHBIX OIINOOK,
BBISBJIEHHBIX TPYJIHOCTEW;



® OLICHUBATb COOTBETCTBUE pPe3ysbTaTa JEATEIbHOCTH IIOCTABJICHHOM LICJIM U YCIOBUAM,
OOBSICHAT NMPUUYMHBI JOCTHKEHHUS WM HEJOCTHI)KEHHUS 1€, HaXOAWTh OILUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDI

K koumy oOyuenuss B 7 kJacce OOydaroUmMiics MOMYYHUT CIEIYIONIUE MPEIMETHBIE
pE3yJIbTaThL:

Yucia 1 BLIYMCICHHUA

BeinonHaATe, coyeras yCTHble M NHMCbMEHHbIE NPUEMBI, apu(MeTHUecKue ACUCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxoauTe 3HaueHHs] YHCIOBBIX BBIPAKEHHUH, NPUMEHITH Pa3sHOOOpPa3HbIE CHOCOOBI U
OpuéMbl  BBIYUCIEHUS 3HAYCHMH JpOOHBIX BBIPAXKEHUH, COAEPXKAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE JPOOH.

[lepexonuTh OT 0AHOM (POPMBI 3aMCH YUCEN K JIpYyrod (IpeoOpa3oBbIBATh NECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JECATHUYHYIO IPOOB).

CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAJIBHBIE YUCIIA.

OxpyrisTh uncna.

BbINoNHATE NPUKUIKY U OLIEHKY pe3ysbTaTa BBIYMCICHUHM, OLIEHKY 3HAUEHUN YUCIIOBBIX
BbIpaXXCHUH. BBINOMHATE AEHCTBUS CO CTENEHSIMU C HATYPaJbHBIMU [TOKA3aTEISIMHU.

[TpyuMeHATH NPU3HAKU JEITMMOCTH, PA3JIOKEHUE HA MHOKUTENIN HATYPAJIbHBIX YHCEIL.

Pemars nNpakTHMKO-OPUEHTUPOBAHHBIE 3aJauyd, CBS3aHHBIE C OTHOILICHUEM BEJIWYMH,
IPONOPLUOHAILHOCTBIO BEIMUUH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJIbTAThl pEIICHUs 3aa4
¢ Y4ETOM OrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMM pacCMaTpUBaEMbIX OOBEKTOB.

AuredpanyecKkune BbIPaKeHUs

Hcnonb3oBath anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIHMKY, IPUMEHSATH €€ B Ipoliecce
OCBOEHUS y4eOHOr0 MaTepuara.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPQXKEHUN MTPU 3a/1aHHBIX 3HAYEHMSIX IEPEMEHHBIX.

BeinonHsATe npeoOpa3oBaHusl 1IEI0I0 BBIPAKEHHS B MHOTOWIEH MPUBEIEHUEM MOT00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbInonHATE yMHOXKEHHME OJIHOYJI€HAa HAa MHOTOYJIEH M MHOTOYJIe€Ha Ha MHOTOYJIEH,
NPUMEHSTH (POPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcylecTBIATh pa3aoKEHUE MHOIOWICHOB HAa MHOXKUTEIM C IOMOLIbIO BBIHECEHUS 3a
CKOOKM OOIIero MHOKHUTENS, TPYNIHUPOBKH ClIaraeMbIX, IpUMEHeHUs (HOpMya COKpamEéHHOIro
YMHOXEHHUS.

[IpumensiTh TpeoOpa3oBaHUS MHOTOWIEHOB Ui pEUIHHMs] pPa3MyHBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATIbHOU MTPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MOKa3aTeNsIMH JUIs IpeoOpa3oBaHuUs
BBIPAKCHUIA.

YpaBHeHUs1 M HEpaBEHCTBA

Pemats sMHEliHbIE ypaBHEHMsI C OAHOM NEPEMEHHOM, NMPUMEHSS IpaBHia IEpexoja OT
UCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsiTh, fBIIM€TCA JIM YUCIO KOPHEM
YpaBHEHHUS.

[TpumensTh rpaduueckre METObI IPH PEIICHNUN JIUHEWHBIX YPAaBHEHUHN U UX CHCTEM.



[TonGupats mpUMepsI Map YUCE, SBISIOLIMXCS pEIIEeHUEM JMHEHHOTO YPaBHEHUS C ABYMS
NIEPEMEHHBIMH.

CrpouTh B KOOPAMHATHON IJIOCKOCTH TpauK JUHEHHOTO YpaBHEHHS C JABYMs
HEPEMEHHBIMHU, NI0JIb3YACh I'PaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemare cucTreMbl ByX JIMHEHHBIX YpPaBHEHUH C JIByMsl II€PEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBiATh M pemath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHHWH IO
YCIIOBUIO 3a/layl, WHTEPIPETUPOBAaTH B COOTBETCTBUM C KOHTEKCTOM 3aJadd IOJyYEHHBIN
pe3yJbTarT.

DOyHKUUHA

N300paxarb Ha KOOPAMHAaTHOW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allMCbIBaTh YHCIOBBIE IIPOMEXKYTKH Ha
areOpanyeckoM s3bIKe.

OtmeuaTh B KOOPAMHATHOM IJIOCKOCTM TOYKM MO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKuuid. CTpouts rpaduk GyHKINH Y = [X|.

OnuceiBaTh € IOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOPOCTb, Bp€Ms, pacCTOsHME, LI€HAa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTENIBHOCTb, BpeMH,
00BEM pabOTHI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuil crocod NmpeicTaBiIeHUs M aHAIW3a MHPOPMALMU, U3BIEKaTh U
MHTEPIPETUPOBATH HHPOPMALIUIO U3 IPa(UKOB PeabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoniy oOydenuss B 8 kJiacce OOydarOmMICS TMOJYYUT CICAYIOIIUE MPEIMETHBIE
pe3yJIbTaThl:

Yucsia ¥ BLIYUCICHUSA

Hcnonp30BaTh HayaJlbHBIE NPEICTABICHUS O MHOXXECTBE JEHCTBUTENBHBIX YHCEN AJIA
CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, HM300pakaTh [EHCTBUTENbHBIE YHCIIA TOYKAMU Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHsATh TOHATHE apU(METHUYECKOrO KBaJpPAaTHOTO KOPHS, HAXOIUTh KBaJpaTHbHIE
KOPHH, UCIOJIb3Yys IPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BHIIOIHATH MPeoOpa30oBaHus BhIpaKEHHH,
coJiepKalliX KBaJpaTHbIE KOPHU, UCIOIb3Yys CBOMCTBA KOPHEH.

Hcnonp30BaTh 3anmucu OOJIBIIUMX M MaJlbIX YHUCEN C IMOMOIIbIO JIECATUYHBIX JApo0el u
crene”ed umucia 10.

AuredpanyecKkne BbIPaKeHUs

[IpuMeHsTh TOHSATHE CTENEHH C IeJIbIM II0Ka3aTelieM, BBIIOJHATh MpeoOpazoBaHUs
BBIPAXEHU, COIEPIKALUX CTEIIEHU C LIE€TIbIM MTOKA3aTEeIeM.

BBINONHATE TOXKIECTBEHHBIE MPeoOpa3oBaHMs pAlMOHAIBHBIX BBIPRKEHUH HA OCHOBE
npaBuiI JeHCTBUN HAJl MHOTOYJIEHAMH M alredpanyecKuMu JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIIEH Ha MHOKUTEIH.

[IpumensTh mpeoOpa3oBaHUsl BBIPAKEHUW s pEIIeHUs Ppa3JIMyHbIX 3a]ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU MTPAKTHKU.

YpaBHeHUs M HEPABEHCTBA

Pemarp nuHeilHble, KBaJpaTHbIE YPaBHEHUS U PallMOHAJIbHbIE YPAaBHEHUS, CBOJSIIUECS K
HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMS IEpEMEHHBIMH.

ITpoBoauTH MpOCTENIINE UCCIEA0OBAHNS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM UHUCIIE C
OpUMEHeHHEeM TIpadUUecKuX TMpeacTaBleHuil (ycTaHaBIMBAaTh, MMEET JM YypaBHEHHE WIH
CHUCTEMa YpaBHEHMH peIlIeHusl, €ClIi UMEET, TO CKOJIbKO, U IIpoYee).
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[TepexoauTh OT CIOBECHON (OPMYIHMPOBKH 3amaur K €€ anreOpandeckod MOJeNnu C
MOMOIIBI0 COCTABIICHUS YPAaBHEHHSI WJIM CHCTEMbl ypaBHEHUWI, WHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 33J]auyl TOJTY4YE€HHBINA pPe3yJIbTarT.

[TpuMeHSTh CBOWCTBA YHCIOBBIX HEPABEHCTB JIJISl CPABHEHUS, OLICHKHU, PEIIaTh JTMHEHHBIC
HEPaBEHCTBA C OJHOM TEPEMEHHOW M HMX CHCTEMBI, JaBaTh TIpadUYecKyl HILTIOCTPAIUIO
MHOYECTBa PEIICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lonumMaTh ® WCHONB30BaTh  (DYHKI[MOHAIBHBIE TIOHATUS W S3bIK  (TCPMUHBI,
CHUMBOJIMYECKHE OO0O3HAYCHUS), ONPEACISITh 3HAa4eHHWE (PYHKIMU TI0 3HAYCHUIO apryMEHTa,
OTIpeNIeNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

Crpouts rpaduku 3eMeHTapHbIX (YHKINN BUIA:

y = kiX, y = X2, y = x3,y = x|, y = VX, ouchIBaTh CBOICTBA YHCIOBON (hYHKIHH 1O €&
rpaduxy.

K koHiy oOyueHuss B 9 KJacce OOydarOUIMCsS MOJIYYHUT CICIYIONIUE TMPEIMETHBIE
pe3yabTATHI:

Yucjia ¥ BBIYHCIEHHSA

CpaBHHBATh U YIOPSIIOUYMBAThH PAllHOHAILHBIC ¥ UPPAI[HOHAILHBIC YHCIIA.

BeinonHsATe apudMeTHUeCKUe NEHCTBHS ¢ PAlMOHATBHBIMU YHCIAMHU, COYETasi YCTHBIC U
NUCHbMEHHBIC TIPUEMBI, BBITIOIHSITH BEIYUCICHHS C MPPAMOHATIHHBIMH YHCIIAMH.

Haxoaute 3HaueHMs cTENEHEH ¢ HEeNbIMU TOKa3aTeIsIMA M KOPHEH, BBIYUCIIATH 3HAYCHUS
YHCIIOBBIX BBIPOKEHHIA.

OKpyriisiTh JICHCTBUTEIBHBIC YHWCIIA, BBINOJIHATH MPUKUAKY pPE3yJIbTaTa BBIYHCICHHIA,
OLICHKY YHMCIIOBBIX BBIPAKCHUH.

YpaBHeHUSs] U HEPABEHCTBA

Pemate nuHeliHbIE ¥ KBaJpaTHBIE YypaBHEHHS, YpPaBHEHHS, CBOJIIMECS K HHM,
npocTelme ApoOHO-PaMOHANIbHbIE YPaBHEHHUS.

Pemath cuctembl IBYX JMHEWHBIX YpPaBHEHHMH C JBYMsI IEPEMEHHBIMH U CHCTEMBI JABYX
YpaBHEHHIA, B KOTOPHIX OHO YpaBHEHHE HE SIBIISCTCS INHEHHBIM.

Pemrate TekcToBBIe 3amaunm  anreOpanyecKMM CHOCOOOM C TOMOIIBIO COCTaBJICHUS
YpaBHEHHUS WJIM CUCTEMBI IBYX YPaBHEHUH C IByMS MIEpEMEHHBIMHU.

[TpoBoauTH MpoOCTENIIME UCCIEIOBAHNS YPABHEHUH U CUCTEM YpaBHEHMH, B TOM YHUCIIE C
NpUMEHeHHeM TpadUYecKuX TpEICTaBICHUH (yCTaHaBIMBAaTh, WMEET JHM YpaBHEHUE WU
crcTeMa YpaBHEHUI pelIeH s, €ClIi IMEET, TO CKOJIBKO, B ITpoyee).

Pemare nuHeiiHbIE HEpaBEHCTBA, KBaJlpaTHbIE HEPAaBEHCTBA, H300paxkaTh pelIeHHe
HEpaBEHCTB Ha YMCIIOBON MPSMOM, 3aIIUCHIBATh PELLICHHE C TIOMOIIbIO CUMBOJIOB.

Pemate cucTemMpl JTMHEWHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh pEIIeHHE CUCTEMbI HEPAaBEHCTB HA YMCIIOBOW MPSMOW,
3aIMCBIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnons30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IUYHBIX 3a7a4.

DOyHKIUHA

Pacmo3HaBaTh QyHKITNHM W3y9eHHBIX BHIIOB. [I0Ka3bIBaTh CXEMAaTHYECKH PACTIONOKEHHUE HA

KOOPJMHATHOMH MI0cKoCTH TpadukoB GpyHkImil Buga: y = kx, y = kx + b, y = k/x, y = ax2 + bx +
C,y=x3,y= VX, Yy = |X|, B 3aBUCUMOCTH OT 3HA4YEHUI KOA(PPHUIIMESHTOB, OMUCHIBATH CBOMCTBA

GyHKIHIA.
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Crtpouts M nM300paXkaTh CXEMaTH4YeCKH TpadUKH KBAAPATUYHBIX (YHKIHUH, ONHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMHA MO UX TpaduKam.

Pacno3naBare  kBazpatnyHyro (QyHKIUIO 10  (Gopmyie, NPUBOAUTH  MPUMEPHI
KBaJIpaTUYHBIX (PYHKINH U3 peanbHON KU3HU, GU3UKH, TEOMETPHUH.

YucioBble MOCI€10BATETLHOCTH U IPOTPECCHH

Pacnio3naBate apu(METHUECKYI0O M TEOMETPUUECKYIO MIPOTPECCUU MIPU PasHBIX CIIOCOOax
3aJjaHus.

BBIMONHATE BBIYMCICHHUS C HCIONB30BaHUEM (GOpPMYN N-TO 4ieHa apupMETHYECKOH u
reOMETPUYECKON IPOrpeccuii, CyMMBI MEPBBIX N YJICHOB.

N300pakaTh WieHbI NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON TIOCKOCTH.

Pemate 3amaun, CBSi3aHHBIC C YMCIOBBIMHU IOCIIEIOBATEIBHOCTSAMHU, B TOM YHUCIIE 337a4d
U3 peasibHOM KHU3HHU (C HCIOIb30BaHHEM KAJIBKYJISATOPA, IU(PPOBBIX TEXHOJIOTHI).
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TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC

Ne i/

HaunmenoBaHmue pa3aesioB U TEM IPOrpaMmMmabl

KoaudecTBO 4acoB

JyekTpoHHbIe (IU(PPOBBIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

Yucsa v Beruucjaenns. PannonaabHble yncia 30

1 [ToHsiTHE paIMOHAILHOTO YKCIIA 1

2.6 Apudmurndeckue 1eHCTBHS C palliOHATBHBIMA 5

) YHCIaMH

7-9 CpaBHeHHE, YIIOPSI0UYMBAHUE PAIIMOHATBHBIX YHCEI

10-14 CrerneHb ¢ HaTypaJIbHBIM [TOKA3aTEIEM

15-20 Pemienne OCHOBHBIX 3a/1a4 Ha IPOOH, TTPOIICHTHI U3 5
pearbHON TPaKTUKU

9122 [Tpu3Haku AETUMOCTH, PAa3I0KEHHSI HA MHOXKUTENIN 5
HaTypaJbHbBIX YHCEN

9329 Peanbubie 3aBucumocTu. [Ipsimas u o6patHas 7

) IPOTIOPIMOHATIBHOCTH

30 KonTtponbHas pabora no Teme "Panmonanbubie yncna" 1
Auredpanyeckmne BbIPaKeHHUs 37

31 BykBeHHBIE BRIpAXKCHHS

32 [lepemennsie. JlomycTuMble 3HAUEHUS TIEPEMEHHBIX

33-34 DopmyITel

35.38 [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH, paCKphITHE 4

) CKOOOK M MpHUBEICHHE MOJOOHBIX CIaraeMbIX
39-41 CBOIICTBA CTETICHU C HATYPaJIbHBIM ITOKa3aTEIeM 3

bu6mmoreka [JOK
https://m.edso0.ru/7f415b90

bubmuoreka [JOK
https://m.edsoo.ru/7f415b90
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42-43

MHuorouseHsl

44-49 CroxeHue, BRIYMTaHUE, YMHO)KEHUE MHOTOUYJICHOB
50-59 DopMyIbI COKPAMIEHHOTO YMHOKEHUS 10
60-66 PaznoxxeHre MHOTOYJICHOB HA MHOKUTEIN 7
67 KoHnTtpoinbhas padota mo teme "Anredpandeckue 1
BbIpakKeHHs"
YpaBHeHUSs] U HEPABEHCTBA 30
68 VYpaBHeHue, npaBuia npeo6“pa3013aHI/I;1 ypaBHEHHUS, 1
PaBHOCHJIBHOCTh YPaBHEHUI
69-73 .HI/IHGE/'IHOG ypaBHeHmi C OJIHOM ITEPEMEHHOM, peleHne 5
JUHENWHBIX YpaBHEHUN
74-79 Pemenne 3ana4 ¢ nOMOIIBIO YPaBHEHUM 6
80-83 JluneliHOe ypaBHEHUE C IBYMsl IEPEMEHHBIMH U €T0 4
rpaduk
84-89 Cucrema 1ByX JTUHEHHBIX YPaBHEHUH ¢ ABYyMs 6
NIepEeMEHHBIMH
90-96 Pemenue cucrem ypaBHEHUI
97 Kontponbnas padota o teme "JIuneitsie ypaBHeHUS"
Koopaunartsl u rpaguxkn. @yHkuun 30
98 Koopaunara Touku Ha nmpsimMon 1
99-100 YucnoBbie IPOMEKYTKH
101-102 PaCCTOfIHI/Ie MEXKY ABYMsI TOUKaMU KOOPJIUHATHOMN 9 bubmuoreka [JOK
OpSMOi https://m.edsoo.ru/7f415b90
103-104 [TpstmoyronbHas cucTeMa KOOPAWHAT Ha MI0CKOCTH 3
105-108 [Tpumeps! rpadukoB, 3a1aHHBIX GopMyTamMu
109-110 Urenue rpaduKoB peaibHbIX 3aBUCUMOCTEN 2
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111-113 [onsatue pyHkuum 3

114-115 I'paduk dysakmm 2

116-117 CgoiicTBa (yHKIMH 2

118-119 Jlunetinas QpyHKIUSA 2

120-122 [TocTpoenue rpaduka TuHEHHON QYyHKIIUN 3

123-125 I'padux pynkuun y =[x| 3

126 KoHTposbHas padota mo teme "KoopauHaTel U rpauKkH. 1
Oynkuun"
IMoBTOpeHue U 06001IeHHE 9

127135 [loBTOpEHME OCHOBHBIX IMOHATUN U METOAOB Kypca 7 8 bu6mmoreka [JOK
KJ1acca, 00001eHne 3HAHUI https://m.edso0.ru/7f415b90

136 Hrorosas kKoHTpoJIbHAS paboTa 1

OBIIEE KOJUIMYECTBO YACOB I10 ITPOTPAMME 136
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8 KVIACC

JJIeKTPOHHbIE
(undposbie)
Ne n/m HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI
KoJsun4yecTBo 4acoB oOpa3oBaTe/ibHbIE
pecypcsbl
Yuciaa u Beruncienusi. KBagpaTuoie kopau 20
1-7 UYwuca v BEIYUCIICHHS 6
811 N . . bubnuorexa [JOK
- pH(MeTHCCKHiT KBAAPATHBI KOPCHb https://m.edso00.ru/7f417af8
12-15 [IpeoOpa3oBaHre YHCIOBBIX BRIPAKCHUM, COJIEPKAIINX KBAIPATHBIC 10
KOPHH
Yuciaa u BerauciaeHus. CTeneHs ¢ mejbIM MMOKAa3aTeIeM 10
16-17 CremneHs C 1eNIbIM TTOKa3aTeeM 2 bubmmoreia LIOK
i https://m.edsoo.ru/7f417af8
18-25 CBoiicTBa CTENEHU C LIEJIBIM NTOKa3aTelIeM 8
Auaredpanueckue Bpipaxenus. KBaapatHbiii TpéxuiieH 8
26-29 KBagparuslii TpéxusneH 4 Bubmiorexa LIOK
o P https://m.edsoo.ru/7f417af8
30-33 Pa3no)xeHne kBapaTHOTO TPEXUIEHA HA MHOKHUTENH 4
AJredpanyeckue BbIpaxeHus. Ajiredopandeckas 1poon 20
34.37 JlomycTrMble 3HAYEHUS TIEPEMEHHBIX, BXOJISAIINX B alNreOpandeckue 4
BBIPKEHUS G oK
38-43 OcHOBHOE CBOMCTBO alredpandeckoi apoou 6 hgpil;ll(;;ée?sg).ru 17§417af8
44-48 CrnosxeHue, BBIYHTaHUE, YMHOKEHHUE U JICJICHHE aNTeOpandecKux 5
npo0eit
49-53 [IpeoOpazoBanme BeIpaXeHUH, ColepKaIINX alredpandeckue Apoou 5
YpaBHeHnusi u HepaBeHcTBa. KBagpaTHble ypaBHeHust 18 bubnnoreka [IOK
54-55 Hemnonnoe KBaapaTHOE ypaBHEHHE 2 https://m.edsoo.ru/7f417af8
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55-56 dopMya KOpHEH KBapaTHOTO YpaBHEHUS 2
57-58 Teopema Buera 2
59-62 Pemienue ypaBHEHHIA, CBOISIIMXCS K KBaIPATHBIM 4
63-64 [Ipocreiimme qpoOHO-palOHAILHEIC YPaBHEHUS 2
65-70 Pemrenre TeKCTOBBIX 3a1a4 € MTOMOIIBIO KBAJAPATHBIX YPaBHCHUM 6
YpaBHeHusi u HepaBeHcTBa. CucTeMbl YPaBHEHU 16
7174 JluneliHoe ypaBHEHHUE C z[ByMsi NIEPEMEHHBIMH, €T0 rpaduk, 4
MPUMEPHI PEIICHUS YPAaBHEHUH B LEJIBIX YHCITAX
75.78 Pemenue cucrem AByX JIMHENHBIX YPABHEHUH C IBYMSI 4 bubnuorexa [JOK
MEPEMEHHBIMH https://m.edsoo.ru/7f417af8
29-82 Fpa(buqecxaﬂu UHTEPIpPETALUs YPABHEHUS C IBYMS IEPEMEHHBIMH U 4
CHCTEM JIMHEHHBIX YPaBHEHUH C ABYMS IIEPEMEHHBIMU
83-86 Pemenne TeKCTOBBIX 3aJa4 C IOMOILBIO CUCTEM YPAaBHEHUN 4
Yuc/ioBble HEPABEHCTBA. 15
88-90 YucnoBble HEPABEHCTBA U UX CBOMCTBA
91-95 JIuneiHbIe Hep’ilBeHCTBa C OHOM HepeMej-IHOI/I 178704 pevmeHI/Ie BuGmrorexa LOK
96-100 CucTeMbl TMHEHHBIX HEPABEHCTB C OHOM MepeMeHHON U UX 5 https://m.edso0.ru/7f417af8
peleHue
101-102 N300pakeHne peneHns TMHEHHOTO HepaBEHCTBA U HX CHCTEM Ha )
YHCIIOBOM MpsIMOI
®ynkuuu. OCHOBHbIE IOHATHS
103-104 [Tonarue GpyHKIUU 2
bubmuorexa [JOK
105-107  T'pagux dpyniciun 3 https://m.edsoo.ru/7f417af8
108-109 DyHKIUH, OMUCHIBAIOLINE MIPSIMYIO U 0OpaTHYIO 5
MPONOPIMOHATILHBIE 3aBUCUMOCTH, UX Tpaduku
@Oyuknun. YucaoBbie QyHKIHU 14 bubmuorexa [JOK
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110-113 l'unepOona 4 https://m.edsoo0.ru/7f417af8

114-116 I'paduk Gynkum y = x> 3
Oynkiun Y =X% Y = X3,y = VX, Y = [x|; rpadudeckoe pemieHune

117-123 : g 7
ypaBHeHI/II/I U CUCTEM ypaBHeHI/II/I
bubmuoreka [JOK
124-1 12
36 TosTopenue u 0dodmenue https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136
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9 KJIACC

JJIeKTPOHHbIE
(undposbie)
Nen/m HaumeHoBaHMe pa3/iejioB U TeM NPOTrPaAMMBbI
KoJsun4yecTBo 4acoB oOpa3oBaTeJibHbIE
pecypchl
Yucia u BoruncjaeHus. JleicTBUTEIbHbIE YHCIA
1-5 MHO0XecCTBO elc e ce bubmorexa HOK
- HOYKECTBO JICUCTBUTEIILHBIX YHUCEIT;
https://m.edso0.ru/7f419d08
6-9 [TpubmmxéHHOE 3HaUYEeHNE BETUIMHBI, TOYHOCTD MTPUOJIMIKESHUS 4
YpaBHeHUS M HEPABEHCTBA. Y PABHEHUs C OAHOM NepeMeHHOI 14
10-13 Jlunelinoe ypaBHeHue. PenieHrne ypaBHEeHUM, CBOASIIIUXCS K 4
JUHEWHBIM
KBanparHoe ypaBHeHue. PelieHre ypaBHEHUMA, CBOSIIMXCS K
14-16 3 bubmunoreka [JOK
KBaJIpaTHBIM
https://m.edso0.ru/7f419d08
17-19 bukBapaTHble ypaBHEHUS 3
20-21 IIpuMmepsl pellieHrst ypaBHEHUM TPETbel U YETBEPTOU CTENEHEN 2
pa3I0KEHUEM Ha MHOXKUTEIH
22-23 Pemenne npo6GHO-paliMOHaIbHBIX YPaBHEHUN 2
YpaBHeHusi 1 HepaBeHCcTBa. CHCTeMbl ypaBHEHHH 14
24-25 VYpaBHeHUe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk 2
CucreMa ByX JJMHENHBIX YPaBHEHUH C JBYyMsI IEPEMEHHBIMU U €€
26-29 ABYX P atd P 4 bubnmoreka [JOK
elICHNE
P https://m.edsoo.ru/7f419d08
30-33 Pemrenne cucreM IByX ypaBHEHHM, OHO U3 KOTOPBIX JJUHEHHOE, & 4
JIPyroe — BTOPOH CTEIEHU
34-37 Pemenne TeKCTOBBIX 3a/1a4 areOpandeckKuM CriocoOoM 4
YucaoBblie HEPaBeHCTBA. 16 bubnmnoreka [LIOK
38-40 YncaoBble HEPABEHCTBA U X CBOICTBA 3 https://m.edso00.ru/7f419d08

19


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

41-43 JInHeliHbIC HEPABEHCTBA C OJTHOM IIEPEMEHHOM U UX PELICHUE 3
44-47 CucTeMbl TUHEHHBIX HEPABEHCTB C OJHOM IMEPEMEHHON U UX peIIcHUE
48-50 KBaznpaTHble HEpaBEHCTBA U UX PELLIEHUE 3
51.53 I'paduueckas uHTEpIIpETalIMs HEPABCHCTB U CUCTEM HEPABEHCTB C 3
JBYMsI TIEpEMEHHBIMU
DYyHKIUT 16
54-59 KBanparuunas Kius, e€ rpaduK ¥ CBOMCTBA 6
Hapagona, KOO[()l,)I(yI;{HaTbI BepII;III)deIlI);I napaboJibl, OCh CHMMETPUHI BH6H_HOTeKa HOK
60-63 4 https://m.edsoo.ru/7f419d08
napadoJIbI
64-73 I'paduku pynxuwmii: y = kx, y = kx + b, y=k/x, y=x3, y=vX, y=|X| 10
YuciioBbIe MOCIEI0BATEIHLHOCTH 15
74-76 [TonsiTHE YKCIOBOM TTOCICAOBATEILHOCTH bubmuoreka [JOK
77-82 ApudmeTnueckast 1 TEOMETPUYECKAS TIPOIPECCHH https://m.edso0.ru/7f419d08
83-88 ['eomeTpuueckoit mporpeccus
89-102 IMoBTOpeHue, 00001IEHNE, CHCTEMATH3AMS 3HAHU 13 ]E?ESSJ,I:I;I/OnTeZZiC.)rIu(/? £419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102

20


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

		2023-12-13T15:30:10+0300
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ МАЛОБУГУЛЬМИНСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА БУГУЛЬМИНСКОГО МУНИЦИПАЛЬНОГО РАЙОНА РЕСПУБЛИКИ ТАТАРСТАН




