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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIE€TCS OJHUM U3 OIOPHBIX KYypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHA 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO IMKIOB, €€ OCBOCHHE HEOOXOAMMO s
IPOJOHKEHUS 00pa30BaHUS M B TIOBCEIHEBHOM KU3HU. Pa3BuTHe y 00yJarommxcs
HAyYHBIX TIPEACTABICHUH O TMPOUCXOXKACHUM U CYIIHOCTH alreOpamdecKux
abcTpakiuii, cnocode OTpakeHUs MAaTEMaTUIECKOW HAYKOH SIBIICHUI U MPOIIECCOB
B MpUPOJE W OOIECTBE, POJU MaTEMaTHYECKOTO MOJCIHUPOBAHMS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUS, HEOOXOIMMBIX AJIsl aJalTaluyd B COBPEMEHHOM LU(POBOM
obmectBe. M3ydenue anreOppl oOecreynMBaeT pa3BUTUE YMEHMsI HaOJIO/aTh,
CpaBHMBaTh, HAXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUs. OCBOEHUE Kypca anreOpbl 00ecreunBaeT pa3BUTHE
JOTHYECKOT0 MBIIUICHUST OOYYarolIMXCSi: OHM HCHOJB3YIOT JACIYKTUBHBIE U
MHAYKTUBHBIE PACCYXJIEHUs, 0000LIEHNE U KOHKPETU3AlHI0, a0CTparupoBaHue u
ananoruto. OOyueHwe  aireOpe  MOpeANojaraeT  3HAUYUTEIBHBIA  00BEM
CaMOCTOSITENIHOM  JIEATEBHOCTH OOYYaroMIMXCs, TOITOMY CaMOCTOSITENIbHOE
pelleHue 3aa4 ABJSETCs peann3alueil 1es1TeIbHOCTHOTO MPUHIIUIA 00y4YEHHUS.

B crtpykrype mnporpammbl ydeOHOro kypca «Anredpa» sl OCHOBHOI'O
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE
auHUH: «Yucaa v BEIYHCICHUSNY, «ANreOpandecKkie BBIPAKEHU», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxgas w3 3THX colepiKaTelbHO-METOIUIECKIX
JVHUHA pa3BUBAETCs Ha NPOTSHDKEHUU TPEX JIET U3yUEHUsl Kypca, B3aUMOJIEHCTBYSI C
IpyrMMHM €ro JHHMAMH. B Xoje wu3yueHuss ydyeOHOro Kypca 0Oydaromumcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 9TUM B TporpaMMy y4eOHOTO Kypca «Amredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTEMaTUYECKOT0 00pa30BaHUs U CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAOIIMMUCS
OCHOB  YHUBEPCAJBHOTO MaTeMaThueckoro s3pika. CopepxaTelnbHOH U
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTrO Kypca «AJredpa» SBISIETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxxanne mnuHMA «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM st
JaNbHENUIIer0o U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXcs
JIOTHYECKOT0 MBIIUICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIB30BATHCS alTOPUTMAMH, A
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsl IOBCEAHEBHOM
U3HU. Pa3BUTHE MOHATHS O YUCIIE HA YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUS
CBSI3aHO C PALMOHAIBHBIMH M HPPALUOHAIBHBIMH YHKCIaMH, (HOPMHpPOBAHHEM



,ﬂ,OKyMEHT noanucaH 3}'IEKTpOHHOI7I noanuncbio.

NPEACTABICHU O JEHWCTBUTEIBHOM YHCJE. 3aBEPLICHUE OCBOEHHS YHUCIOBOM
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa30oBaHHIo.

Copeprkanue AByX anreOpandeckux JIMHUM — «AJIreOpanyecKke BhIPaKEHUsD
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTE€MaTUYEeCKOro anmnapara, HeOOXOAUMOro Uil pPELIeHUs 3a7ad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOIO 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
palMOHANBHBIX BhIpAXEHUM. AJredpa JEMOHCTPUPYET 3HAUCHHE MAaTEMAaTHUKH Kak
A3bIKa JJI1 TOCTPOEHUS MATEMATHYECKUX MOJEJIEH, OMUCAaHUS MPOLIECCOB U
ABJICHMA peanpHOro Mupa. B 3agaunm oOyueHuss aireOpe BXOIAT TaKKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOJAUMOro, B
YACTHOCTH, JJIsi OCBOCHHMS Kypca HWH(GOPMAaTUKHU, M OBJIAJICHUE HaBbIKaMU
JNEeAyKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBanre cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUsI, CHOCOOHOCTEN K MaTEMAaTUYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJICHO HA TOJIyYEHUE
OOy4YarOIIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIEH MaTeMaTUYECKON MOJENH
JUIsL OTIMCAHUsSl M UCCIIEJOBaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUIN B IPUPOJIE
u odmectBe. M3yueHue marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCs
YMEHUS UCTIOIb30BaTh PA3JIMYHBIE BBIPA3UTENIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (POPMHUpPOBAHUE
MPEACTABICHUI O POJIM MATEMATHUKHU B PA3BUTUU LIMBUJIU3ALMU U KYJIbTYPBHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3fesibl COJCpPKaHUS:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAKEHUSD», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3ydenne yuebHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 vaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B HezieIi0).



,ﬂ,OKyMEHT noanucaH 3}'IEKTpOHHOI7I noanuncbio.

COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yuciaa v BIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gpyroil. IloHsiTMEe palnMOHANBHOTO 4YHUCJA, 3alucCh, CpaBHEHHE,
yIOPSA0OYMBAHUE  PALMOHAIBHBIX uucen. Apudmerndyeckue JEHCTBUS €
palMOHAJIBHBIMA YKCIIaMH. Pelienne 3axad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHbIM I[IOKa3aTeJeM: OINpeielieHue, IpeoOpa3oBaHue
BBIPOKEHHUII HA OCHOBE ONpENENeHus, 3auch O0onbIIKX yncen. [IpouenTsl, 3anuch
IIPOLIEHTOB B BHUJE JIpoOU U JpOoOM B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 33Jla4d Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEalbHON IIPAKTUKHU.

IIpuMeHeHne TOPU3HAKOB  JCIMMOCTH, PAa3JIO)KEHHME HAa  MHOMKUTEIH
HaTypaJIbHBIX YHCE.

PeanpHble  3aBUCMMOCTM, B TOM 4HCIe TpsMas ©W  oOparHas
IPONIOPLIHOHAIBHOCTH.

AJredpanyeckue BbIpaKeHHs

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YECHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/1y BEJIMUMHAMU B BUJIE
bopmynbl. Beruucienus no ¢popmynam. [lpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHHS, MpaBWiIa MpeoOpa3oBaHUs CyMM U
IIPOM3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeMblX.

CBoOliCTBa CTENEHH C HATypaAJIbHBIM [OKA3aTEJIEM.

OpnHowiensl U MHOTOWIEHBI. CTteneHp MHOrowieHa. CiioKeHue, BBIYUTAHMUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOTO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApar pasHocTu. Popmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOI'OYJICHOB Ha MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YpaBHEHHMs, MpaBuUiia NpeoOpa3oBaHUs YypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YpaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpAaBHEHUH IO
YCJIOBHIO 3a7ja4u. PeleHne TeKCTOBBIX 3a/1a4d C TOMOIIbIO YPaBHEHUM.

JIuneliHoe ypaBHEHUE C IByMs MIEpEMEHHBIMU U ero rpaduk. Cucrtema AByxX
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpEMEHHbIMHU. PellleHue cucrteM ypaBHEHUH
cnocoboM MoACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3aJad C TOMOIIbBIO
CUCTEM YPaBHECHMM.

DOyHKIMHA
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Koopaunara Touku Ha npssmMon. UncnoBsle TpoMeEXyTKU. PaccTosiHne Mexy
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[TpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AGciucca U opAauHaTa
TOYKH Ha KOOPJMHATHOM IJI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenue rpadukoB peanbHbIX 3aBucuMmocTeil. [lonstue ¢ynkmun. ['padux
¢bynkiun. CoiictBa Qpynkuuii. Jluneitnas Gynkuus, e€ rpaduk. ['padux dyHximm
y = |X|. I'padmueckoe pelieHre JTHMHEWHBIX ypaBHEHHWH M CHCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucaa v BBIYMCICHUA

KBaapatHbeiii kopeHb U3 uucia. [loHsTHe 00 UppalMOHAIBHOM YHCIIE.
Jecatruunble TpUOIMKEHUST UppallMOHANTBHBIX yucen. CBoHCTBAa apuMeTHIECKuX
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHMCJIEHUSM. JIeiCTBUTEIIBHBIE YUCTIA.

Crenens ¢ 1enbIM NIOKa3aTeneM U €€ cBorictBa. CTaHIapTHAS 3alKCh YHCIA.

AaredpanvyecKue BbIPAKEHUSA

KBagpaTHblil  TpEXuieH, pa3loKEHHE KBAaJAPAaTHOrO TPEXWIEHAa Ha
MHOKHUTEIIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckodl JpoOu.
CnoxeHue, BBIYUTAHHUE, YMHOXEHUE, JEJCHUE aireOpandeckux ApoOei.
PanonaibHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmyna KOpHEW KBaJIpaTHOTO ypaBHEHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-paIMOHAIBHBIC YPABHEHHUS.

['paduyeckas uHTEpIIpeTalUsl YPABHEHUM C ABYMS MEPEMEHHBIMU M CUCTEM
JMHEMHBIX YPAaBHEHUW C JABYMs IIepeMEHHbIMHU. lIpumepnl pemeHus cucrem
HEJIMHEUHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crocooom.

HucoBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKIMHA

[Tonsitue @ynkuuu. OOnacTh oOmpeAesNeHus W MHOMXECTBO 3HAUCHU
byukiuu. CiocoOsl 3aaHus PYHKIIHM.

I'paduk ¢ynkuuu. Utenue cBorcTB GyHKIUU 10 €€ rpaduky. IIpumeps
rpadukoB PyHKIUN, OTpaXKAIOIIUX PEAbHBIE MPOIIECCHI.
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OyHKIMKA, ONMUCHIBAOIINAE TMPSMYI0O H OOpaTHYIO MPONOPIMOHATHHBIC
3aBHCHMOCTH, HX rpaduxu. OyHkuun Y = X2, y = X3, y = VX, y=|x|. [padudeckoe
pellicHUE YpaBHEHHUH U CHCTEM YPaBHEHUI.

9 KVIACC

Yuciaa v BIYMCICHUSA

PannonanpHbie 4ymMclia, UppallMOHAIbHBIC YHCIIA, KOHEYHbIE U OECKOHEUHbIE
JeCATUYHBIE ApoOu. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MPAMOIA.

CpaBHEHUE JIEWCTBUTENBHBIX YHCEN, apuPMETHYECKue JEUCTBUS C
JNEUCTBUTEILHBIMYA YU CIIAMH.

Pasmeppl OOBEKTOB OKpYXAlOUIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHpE.

[TpubnnkE€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIJIeHHE
yucell. [Ipuknika u oueHka pe3yinbTaToB BEIYMCICHUMN.

YpaBHeHMs U HEPABEHCTBA

JIunelinoe ypaBHEHME. Penienne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOMSIIMXCS K KBaAPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEW U YETBEPTOU
CTEIICHEU Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenue npoOHO-palMOHAIBHBIX YpaBHEHUN. PerieHue TEKCTOBBIX 3ajiay
anreOpanyeckuM METOIOM.

VYpaBHeHuEe ¢ AByMS NEpEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JMHEHHOe, a Japyroe — BTopoi creneHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMECHHBIMU.

Pelienre TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenrne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. Pemenue cucrem
JVHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpaTHele HepaBeHCTBaA.
['padprueckas wHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMHU.

DOyHKIUU

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabona, KoopaAuHATHI
BEPIINHBI 11apadoJIbl, 0Cb CUMMETPHUH MAPAOOJIBI.

I'padukn byrxrmit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = |X|, u ux
CBONCTBA.

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPeccuu
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ITonsgTe YMCIOBOM MOCJIENOBATEIILHOCTH. 3aJaHHUE II0CJIEIOBATSIHFHOCTH
pPEKyppeHTHOH (popMmyIoit u GopMyIoit N-To YiieHa.

Apudmernueckass U reoMmerpuueckas mporpeccud. Popmysbl N-ro yjaeHa
apupMETHIECKON U TEOMETPUIECKON MTPOTPECCU, CYMMBI MEPBBIX N YJICHOB.

N3o0paxkeHne ujiaeHOB aprU(METHUYECKOH M TeOMETPUUYECKOM IPOTrpecCHid
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIIOHEHUIHUAIBHBIN POCT.
CnosxHbIE IPOLIEHTHI.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOEHUSA MporpaMMbl ydeOHOro Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTrpuoTHYecKOe BOCIIMTAHME:

MPOSIBICHUEM MWHTEpeca K TMPONUIOMY W HACTOSUIEMY POCCUHCKOM
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHUEM K  JIOCTHXKEHHUSIM  POCCHMCKHUX
MAaTEMATUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTUKEHUM B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJIHEHUIO 00S3aHHOCTEH Ipak/laHWHA U pealu3alii ero
mpaB, TPEJICTABICHUEM O MaTEMaTHYECKUX OCHOBAaX (YHKIMOHWPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPa’kKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEILHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HaMpaBJICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMAaTHYE€CKOIO
oOpa30oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM Ui YCTENMIHOM MpodeccruoHaTbHOM
NESATETLHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BHIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4ETOM JIMUHBIX UHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTEM;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OMOIMOHAJBLHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aja4, PEIICHUH, PaCCYyXIACHHUN, YMEHUIO BUICTh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTAlMel B JACSATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOJIBI U
oOllecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HaykM Kak cQepbl 4eloBeuUeCKOM
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl PAa3BUTHS ITUBHIIM3AIINU,
OBJIQJICHUEM SI3BIKOM MATEMATHUKH M MAaT€MaTUYECKOW KYJIbTYpOM KaK CpPEeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU MCCIIEI0BATENbCKON
JEATEIIbHOCTH;
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6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBLHOIO 0JIaronoyYms:

TOTOBHOCTBIO IPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HMHTEPECAX CBOETO
30pOBBS, BEJIEHUS  3J0pOBOro  oOpa3a KHU3HM  (3J0pOBOE  IMMTAHUE,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryiaspHas Quuueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOI'o K€ IpaBa JAPYyroro 4yeioBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

OpUEHTalMel Ha IPUMEHEHUE MaTEMaTHYECKUX 3HAHUU U PEIICHUS 3a7ad
B 00JIACTM COXPAaHHOCTH OKPYKAIOIIEH cpefpl, IIaHUPOBAHUS IOCTYNKOB M
OLICHKM HMX BO3MOXHBIX IIOCIEACTBUM I OKPYXAKIIEH Cpeabl, OCO3HAHHEM
r1100aJbHOTO XapaKTepa 3KOJOTHYECKUX MPOo0JieM U MyTel X peleHus;

8) aganTanusi K M3MEHAIMUMCS YCJOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEUCTBUSM B YCJIOBHUSAX HEOINPEACIEHHOCTH, IOBBIIIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO AEATEIBHOCTh, B TOM YHCIIE
YMEHHME YUUThCA y OPYTHX JIOJEH, NpuoOpeTaTb B COBMECTHOW JAESITENbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOAMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAaHWW, B TOM YHUCIHE
(bopMyIMpOBaTh UAECH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIMUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYyal[MI0 KaK BbI3OB, TPEOYIOLIMH KOHTPMEP, KOPPEKTUPOBATH
NPUHUMAEMble pEIIeHUs] U JEUCTBUA, (OPMYIMPOBATH M OLIEHUBATh PUCKH U
NOCIEACTBUS, (POPMHUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble JJornueckue aAelcTBUA:

e BBIBIISITh U XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TMOHSATHH, OTHOLIECHUN MEXIy MNOHATHSAMH, (OPMYIUPOBATH
ONpENENECHUs] TOHATUM, YCTAHABIMBATH CYIIECTBEHHBIH MPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MPOBOJIMMOI0 aHAJIN3a;

e BOCIpPUHUMATh, (OPMYIUPOBATH U  NPeoOpa3oOBbIBaTh  CY>KJEHUS:
yTBEpAUTENbHbIE W OTpUILIATEIbHBIC, €JUHUYHBIC, YacTHhIE M 0OIIue,
YCIIOBHBIE;
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BBISIBISITH ~ MATEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeursi B (akTax, AAaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjlaraTb  KpUTEpUM IS BBIABICHMS ~ 3aKOHOMEPHOCTEM M
MIPOTUBOPEUNH;

JienaTh BBIBOABI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKHU, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa30bupath J10Ka3aTeabCTBA MATEMAaTUYECKUX YTBEPXKIECHUH (IIPSIMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITENIbHO HECIIOXKHbBIE JOKa3aTeJIbCTBA
MaTeMaTUYeCKUX (PaKToB, BBICTpaMBaThb apryMEHTallMl0, MPUBOAUTH
IPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Croco0 pemeHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BapUAaHTOB peEUIeHMs, BBIOMpaTh HauOosiee MNOAXOASIIUNA € YYETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHUSA,
(bopMyaMpoOBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHBOpPEUYUE, HPOoOIeEMY,
CaMOCTOSITEJIbHO YCTAHABJIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, ApTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

IPOBOANTH IO CaMOCTOSITEIbHO COCTABIEHHOMY IUIaHY HECJIOXHBIN
OKCIIEPUMEHT,  HEOOJbIIOe  WCCIEAOBaHHWE MO  YCTaHOBIICHHUIO
OCOOEGHHOCTEM MaTEeMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy cOOOi;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBEAEHHOTO HAOIOCHUSA, WCCIEIOBaHMs, OIEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TaKKEe BbIIBUIATH
IPEIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmanmeii:

BBISIBJIAITh HEJOCTATOYHOCTh M M30BITOYHOCTH HH(OpMaLUU, AaHHBIX,
HEOOXOAMMBIX JJIsl PEIICHUS 3a1a4H;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MpPEICTaBICHHUS;

BbIOMpATh (opMy TMpeACTaBiIeHUS HHQOpMAMM M WILIIOCTPUPOBATH
peliaemMble 3aJadyd CXeMaMH, JuarpaMMamu, HWHOM TrpaduKod U HX
KOMOMHAIUSIMHU;

OLICHWBATh HAAEKHOCTh WMH(GOPMALUU TO KPUTEPUSAM, MPEI0KEHHBIM
YUUTEIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:
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BOCIIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LEJISIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOUYKY 3pPEHMsI B YCTHBIX M NHUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO
XOJy pellIeHus 3a7jaui, KOMMEHTHPOBATh ITOIYYEHHbIN pPe3ylbTar;

B X0/ OOCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BhICKa3bIBaTh UJICH, HAICIEHHBIC HA TIOUCK
pELICHUs, COIOCTABIATh CBOM CYXJIEHUS C CYXICHUSMHU JIpyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme popMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaThl  PEIICHHs  3aJayd,  JIKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1ay MPE3eHTAUN U 0OCOOEHHOCTEN ay TUTOPHH;
NIOHMMAaTh W HCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHIHOM MU
WHIUBUIYAIbHOM pabOThl TpH pELlIEHUH YYEeOHBIX MaTeMaTUYECKUX
3ajady;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOI paboThl, pacupelessiTb BHABI pPadOT, JOroBapuUBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysIbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpyHmoBbIX (opmax paborsl (0OcyxaeHus, OOMeH
MHEHHUSMH, MO3TOBBIE IITYPMBl M JIPyTu€), BBIIOJHATH CBOKO YacTh
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH/Ibl,
OLICHMBAaTh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIBHO COCTAaBJIATH IUIAH, AJITOPUTM PELICHUs 33aJa4y (MU €ro
4acTh), BBIOUpATh CIOCOO pelIeHUs: ¢ YYETOM UMEIOIIUXCS PECypcoB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTUPOBATH
BapUaAHTHI pEeUIEHUN ¢ Y4ETOM HOBOM MH(OpMaIuu.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yJibTaTa peleHus MaTeMaTUIeCKOM 3a/1auu;

NpEeABUJIETh TPYJIHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTh MpPHU PEIICHUU
3a/1aud, BHOCHUTb KOPPEKTHUBBI B JEATEIIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX ONMTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa JACATEIBHOCTU MOCTABICHHOW LEIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTHXKEHUS WM HEJOCTHXKEHUS LENH,
HAXOJUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.
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ITPEAMETHBIE PE3YJ/IBTATDBI

K xoniy oOyueHuss B 7 kJacce OOYyYarOIIMIICS TMOJIYYUT CIIECAYIOIINE
IpEeIMETHBIE PE3YJIbTAThI:

Yuciaa v BIYMCICHUA

BreimonHsaTe, codeTas yCTHbIE M MUChMEHHBIE TPUEMBI, apuUPMETHUECKHE
JEUCTBHUS C PAllMOHAIIBHBIMU YUCIIAMH.

HaxonuTe 3Ha4eHUs YUCIOBBIX BBIPAXKEHHM, NPUMEHITh pPa3HOOOpa3HbIE
CHOCOObI U MPUEMBI BBIUMCICHNUS 3HAYEHUM APOOHBIX BBIPAXKEHUMH, COAEpIKAIIUX
OOBIKHOBEHHBIE U JIECTUUHBIE TPOOH.

[lepexoguTh OT 0fHOM (HOPMBI 3aMMHCH YUCEN K JApYyroil (mpeoOpa3oBHIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JI€CATHYHYIO, B
JACTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHHBATh U YIIOPSI0YMBATH PALIMOHAIBHBIE YNCIA.

OKpyrasTh yKcIIa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAYECHH
YUCJIOBBIX BBIPAXKEHUN. BBINOMHATH AEHCTBUSA CO CTENEHSIMHU C HATypaJbHBIMU
NOKa3aTeJIsIMH.

[IpuMeHATh  TPU3HAKKM  JEJIMMOCTH,  pa3JIOKEHUE HAa  MHOMKUTEIH
HATypaJbHbIX YUCEIL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMU, HHTEPIPETUPOBATH
pe3yNbTaThl pEIEHUs 3a4a4 ¢ YYETOM OTPaHUYECHM, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpUBaEMbIX 0ObEKTOB.

AJsiredOpanvecKue BbIPpAKEHUA

Hcnonb3oBaTh anreOpandyecKyr0 TEPMUHOJIOTHI0 U CHUMBOJIUKY, MPUMEHSTh
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxoauth 3HaueHHss OyKBEHHBIX BBIPRKEHHUN MPHU 3aJaHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.

BoinonHATh  mpeoOpa3oBaHUsi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEIACHUEM MTOJIOOHBIX CIAraeMbIX, PACKPHITUEM CKOOOK.

BBINTONIHATE YyMHOKEHHE OJHOWIEHA HA MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIBI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCylIeCTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOMHUTEIM C TOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXMWTENS, TPYNIUPOBKU  CllaraeMbiXx,
IpUMEHEHUs (OPMYJI COKPAILEHHOTO YMHOKEHUSI.

[TpumensTh nmpeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS PAa3IMYHBIX 3a7a4
U3 MAaTEMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.
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Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMU IOKA3aTEJSIMU IS
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA

Pemare nuHENHBIE ypaBHEHHUS C OJHOM NEPEMEHHOW, NPUMEHSS IIpaBuia
nepexoaa OT UCXOIHOIO YPAaBHEHHs K paBHOCWIBHOMY eMy. IIpoBepsTsh, sBiseTcs
JIM YUCIIO KOPHEM YPaBHEHUS.

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

[TonbGupare mnpumepsl Map 4YHUCEN, SBJIAIOIIMXCS PEIIEHUEM JUHEHHOIro
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTU TpaUK JHUHEWHOIO YpaBHEHHUS C
JIBYMsI TEPEMEHHBIMH, IMOJIb3YSACh TIpaduKOM, MPUBOJIUTH TNPUMEPHI PEIICHUS
YpaBHEHUS.

PemaTe cucteMbl 1ByX JIMHEWMHBIX YPaBHEHUI C ByMs IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pellaTh JMHEWHOE YpAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUN IO YCJIOBHUIO 3a/Jaud, HWHTEPHPETHUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥ NIOJIyYECHHBIN Pe3yJIbTar.

DOyHKIUU

N300pakath HA KOOPAUHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, UHTEPBAJIbI, 3aIMCHIBATh YACIOBBIE IPOMEKYTKH Ha
anre0pandyeckoM S3bIKe.

OTtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM MO 33JaHHBIM KOOpIMHATaM,
CTpOUTh Tpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUMUNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMS, PACCTOSHHUE, LIEHA, KOJUYECTBO, CTOUMOCTD,
MIPOU3BOIUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonutb 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpeACTaBICHHUS W aHalW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHbIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xonmy oOyuenus B 8 KJjacce 0Oydaromuiics TMOMYYUT CIETYIONTHE
NpEeIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonb30BaTh HadaJlbHbIE MPEACTABICHHUS O MHOXKECTBE JIEHCTBUTEIBHBIX
YHCell JJIl CPaBHEHUs, OKPYTJICHHS U BBIUMCICHUM, N300pakaTh AEHCTBUTEIbHBIC
YHYCJ1a TOYKaMH HA KOOPJAWHATHOU MPSMOM.

ITpumeHATh TOHATHE apU(METHUYECKOrO KBAJPATHOTO KOPHs, HaXOAWUTh
KBaJIpaTHbIE KOPHH, HUCIOJIb3Ys IPU HEOOXOIMMOCTH KAJBKYJSITOP, BBIIOJHATH
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npeoOpa3oBaHusl BBIPAKEHUHN, CONEPXKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonb3oBaTh 3amucu OOJBIIMX M MaJbIX YUCET C MOMOMIbIO JTECATUYHBIX
npo0Oeit u creneneit yucia 10.

AsiredOpanyecKue BbIPpaKeHUs

[IpyuMeHATh TOHSTHE CTENEHU C IEJNbIM IOKa3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BbITIONHATE TOXIECTBEHHbIE MPE0oOpa30BaHUs PAMOHATIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBUJI ACHUCTBUIN HaJ MHOTOYJICHAMH U alreOpandyecKuMu ApoOsiMHU.

PackmnanpIiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[IpumeHsTh npeoOpa3oBaHMs BEIPAXKEHHM JIs pelICHUs! Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemiaty nvHEWHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIC ypaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUUuecKuX Mpe/ICTaBlIeHUH (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WJIM CHUCTEMAa YPAaBHEHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT CIOBECHON (OPMYIMPOBKH 3aJaud K €€ anreOpandyeckoit
MOJEIN C TIOMONIbIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
WHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3a]1a4y MOJTYYEHHbIN PE3YIIbTaT.

[IpyMeHATh CBOWCTBAa YMHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pelliaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpa@uuecKyo WUTIOCTPALIMI0 MHOXKECTBA PEIIEHUH HEpPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DOyHKUIMHA

[loHrMaTh W KUCMOJIB30BaTh (PYHKIIMOHAIBHBIC MOHSITHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUYEHMsI), ONPEACNITh 3HaUYeHHE (YHKUUU O 3HAYEHUIO
aprymMeHTa, OrpeaeiaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

Crtpoutsb rpaduku dIeMeHTapHBIX QYHKIIUNA BUJIA:

y = kiIx, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBONCTBA YHCIOBOM
dbyHkiuu 1o e€ rpaduxy.

K xoHiy oOyueHuss B 9 kJiacce OOyYaroOIIMICS TMOJTYYUT CIICIYIOIINUE
NpEeIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAIOUYMBATH PALIUOHAIIBHBIEC U UPPAIlMOHATBHBIE YHCIIA.
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Bremonusate apudmernueckue AEHCTBUS C PAaLMOHAIBHBIMU YHCIAMHU,
codeTrass YCTHbIE M TNHUCBMEHHBIE IPUEMBI, BBIIOJHATH BBIYMCICHUSA C
VPpalMOHATIBHBIMY YUCIIaAMU.

HaxonnuTe 3Ha4YeHMsI CTENEHEW C LeJbIMU IIOKa3aTelsIMA U KOpHEH,
BBIYMCIIATH 3HAYEHUS YNCIIOBBIX BBIPAKECHUM.

OKpyrasiTe JEHUCTBUTENbHBIE YHCIA, BBINOIHATh HPUKUIKY pe3yibTaTa
BBIYMCIICHUN, OLICHKY YHCIIOBBIX BBIPAKCHUIA.

YpaBHeHUS U HEPABEHCTBA

Pemare nuHENHBIE W KBaJpaTHbIC YPaBHEHHUs, YpPaBHEHHS, CBOMISIIHMECS K
HUM, IPOCTENIINE TPOOHO-PAIIMOHAIIBHBIE YPABHEHHS.

Pemate cucrtemsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI JIBYX YPABHEHUN, B KOTOPBIX OJJHO YPABHEHUE HE ABIISACTCS JIMHEUHBIM.

Pemarb TekcTOBBIE 3alauM  aireOpauvdeckuM CHOCOOOM € MOMOIIBIO
COCTaBJICHUs YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHUHU C IBYMsI IEPEMEHHBIMU.

[IpoBOANTE MPOCTENIINE HUCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM IpaUueCcKuX Mpe/ICTaBIEeHU (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUM PEILICHMS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

PemaTe nuHEWHbIE HEPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paxkaThb
pelIeHne HEPABEHCTB HAa YMCJIOBOM NPSIMOM, 3alMCHIBATH PEIICHUE C ITOMOUIBIO
CHUMBOIJIOB.

Pemlarb  cucTeMBl  JIMHEHMHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIOLME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaTb pEIICHUE CHUCTEMbI
HEPABEHCTB HA YUCJIOBOM NPSMOM, 3alIUCHIBATh PELIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIMYHBIX 33]1a4.

DyHKUIMHA

Pacno3naBaTh (QyHKIMM U3y4eHHbIX BHIO0B. Illoka3piBaTh cxemMaTHUeCKU

pacIoyioKeHUue Ha KOOPJMHATHOW TUIOCKOCTH TpadukoB GyHKImit Buga: y = Kx, y
=kx+b y=kix, y=ax2 + bx + ¢,y =x3, y =X, y = |x|, B 3aBucumoctu ot
3HauYCeHUN KOA()PHUITUEHTOB, OMUCHIBATH CBONCTBA (DYHKITHIA.

Crpouth U M300paXaTh CXEMaTHYECKU TpapUKA KBAIPATUUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIHM 10 UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyio QYHKIHUIO 10 (opMylie, MPUBOIUTH TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHON KU3HU, PU3UKU, TEOMETPHUH.

YucioBbIe MOCTE10BATEILHOCTH M IPOrPeccuH

Pacno3sHaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYHO MPOTrPECCHU IpU
Pa3HBIX CTIOCO0aX 3a/IaHMUS.
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BbINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (GopMyn N-ro  4jieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcuii, CyMMbI TIEPBBIX N UJICHOB.

N300paxaTh WIEHbI IOCIEIOBATEIbHOCTY TOYKAMHU Ha KOOPIWHATHOU
IJIOCKOCTH.

Pemate 3amaum, CBSI3aHHBIE C YUCJIOBBIMHM IOCJIEIOBATEIBHOCTAMHU, B TOM
YHUCJIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHH).
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TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuyecTBo 4acos DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 Yucna u BeIYKCIIEHUS. PalnoHabHEIE o5 1 0 bu6mmoreka [IOK
qyucia https://m.edso00.ru/7f415b90
bu6mmorexa [IOK
2 AnrebpandecKkue BbIpaKCHUS 27 1 0 https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
0
3 ¥ paBHeHHS H HEpaBeHCTBa 20 . https://m.edso00.ru/7f415b90
bu6mmoreka [JOK
. 0
4 Koopwnatet n rpaguki. GynKim 24 . https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
0
> TosToperne i 060buiene 6 ! https://m.edso00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 5 0



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

,ﬂ,OKyMEHT noanucaH 3I'IeKTpOHHOI7I noanuncbio.

8 KIIACC
KonuyectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Konrpoubusie IlpakTHueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
bubmuorexa [JOK
. 0 0
1 Uwucna u Beruucinenus. KBagpaTasie KOpHU 15 https://m.edsoo.ru/7f417af8
Uwucna u Beruncienus. CTeneHp ¢ UeabiM bubnuorexa [JOK
2 7 0 0
IIOKa3aTeseM https://m.edsoo.ru/7f417af8
Anrebpanyeckue BbIpaKEHHUS. bubnnorexa [HOK
3 . 5 1 0
KBanpatHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 0 bubnuoreka [IOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus U HepaBeHCTBA. KBaspaTHble 15 1 0 bubnnorexka [JOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 13 0 0 bubnuoteka [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 .H 12 1 0
VYpaBuenus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
) . 0 0
8 YHKUHH. OCHOBHEIC HOHATHS > https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
. 0 0
d DyrKumn. Hucsnossie GyHKumn o https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
0
10 losToperme 1 0bobmene 6 1 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3) 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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9 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne n/m P Kontpoabnsie IlpakTuueckue (uidpp )
NMPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Uucna u BeruucieHus. JleiicTBUTenbHbIe 9 0 0 bubnnorexa [IOK
qucia https://m.eds00.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C 14 1 0 bubnnorexa [JOK
OJHOM IEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 0 bubnnorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 0 https://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
° Dy 16 1 0 https://m.edso00.ru/7f419d08
bubnmorexa LIOK
6 YucnoBeIe IOCIIEN0BATEIHLHOCTH 15 1 0 https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUS 18 9 0 bu6nmorexa LIOK
3HaAHUU https://m.eds00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 7 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

e AnreOpa, 9 kimacc/ MakaperaeB FO.H., Munaiok H.I'., Hemkos K.U. u
npyrue, AknronepHoe oomectBo «M3natenscTBo «IIpocsemnieHmey
» Anrebpa, 8 xirace/ MakapsraeB FO.H., Munaiok H.I'., Hemxos K.U.
napyrue; noj peaakiueii TemsikoBckoro C.A., AKITMOHEPHOE 00IIECTBO
«3marensctBO «lIpocBenieHne»
» AnreGpa: 7-# kiacc: 6a30BBIM YPOBEHb: YUeOHUK, 7 Kiacc/ MakapbIueB
I0.H., Munmrok H.I'., Hemkxos K.W1. u npyrue; nox pex. TeaskoBckoro
C.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBeiienres

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

e Meroanueckue pekoMeHaanuu. 7-9 knaccol (k yaueoHnky Maxkapsraea IO,

H. u np.) (KpaiiueBa JI.B.)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

e https://resh.edu.ru
https://www.yaklass.ru
bu6mmoreka [{OK https://m.edsoo.ru


https://cdn.catalog.prosv.ru/attachment/5671f4f49faea19360641912391a9020f6f6ff5d.pdf
https://cdn.catalog.prosv.ru/attachment/5671f4f49faea19360641912391a9020f6f6ff5d.pdf
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KouTposbHO-U3MepuTeIbHbIE MATEPUAJIBI
JJISl IPOBeIeHUs] POMEKYTOUYHOM ATTeCTAlNU
yuyammxcs 7 Kjiaacca mo ajareope
3a 2023/2024 y4yedoHblii roj

Bapuanrt 1
Nel. Pemute ypaBHeHUE:
1) XT+8 — %2 =2; 2)(18-3x) — (4+2x) =10

Ne2. ITpeoOpa3yiiTe Bblpa)kK€HHUE B OJIHOUJIEH CTAaHJAPTHOTO BUA:

1) —6a*b® - 5b%a’; 2) (—6m°n?)3,
Ne3. Beruucnure:

6“-6” ~ 3”'2?
a) T 6) X
Ned. TToctpoiite rpaduk pynkmun y = 5X — 4. [Tonb3yscek rpadukom, HalianuTe:

1) 3HaueHue QyHKIIMHU, €CIIM 3HAYCHUE apTyMEHTa PaBHO 1;

2) 3HAYCHHE apTyMEHTA, IPH KOTOPOM 3HaueHHUE QYHKIMU PaBHO 0.
Ne5. Pemre cucrtemy ypaBHEHHMN:

—-x+4y=-25 5X—-y=6,2
1) g 2) 4
3x—-2y =30 0,8x+3y =13

Ne.6 UtoOwl HakopMuTH 4 nomaneii u 12 kopos, TpeOyercs 120 kr ceHa B JeHb, a

9TOOBI HAKOPMHUTSH 3 nomazeit u 20 kopoB — 167 kr cena. Haiinute 1HeBHYIO HOpMY
CEeHa JJIS JIOMIAU U JJISI KOPOBHI.

Bapuant 2

Nel. Pemnre ypaBHeHUE:
1) BT X34 )10k (5x—8) =8+ 7x.
12 18
Ne2. TIpeoGpa3yiite BblpakeHUE B OJTHOWIEH CTaHIApTHOIO BUJA!
1) 3x°y-(-5)y*x"; 2) (-4a’b’®)?
Ne3. Beruucnure:
4% .47 32.2°

a) 429 a) 44
Ned. TToctpoiite rpaduk Gynkun y = -3X+4. [loap3ysack rpadukom, HaiIUTE:

1) 3HaueHme QyHKIMH, €CIIM 3HAYCHUE aPTYMEHTa PaBHO 2;

2) 3HAYCHHE apTyMEHTa, MPH KOTOPOM 3HaueHHEe (GYHKIIMH PABHO 7.
Ne5. Pemmre cucrtemy ypaBHEHUMN:

1 4x—-y=11 2) 7X+6y =29

6x—-2y =13 3x—-5y =20

Ne6. Ha oxno tutatee u 3 capadana momnio 9M TkaHH, a Ha 3 TaKWX JKe TUIAThS U 5

Takux ke capadanoB 19M Tkanu. CKOIBKO TKaHU MOTPEOYETCS HAa OJIHO TUIAThE U
CKOJIbKO Ha oJIuH capadan?
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Karoun k tekery KUM
3a7laHue 1 BapuaHt 2 BapuaHT
Ne 1 1) x=-8 2) x=0,8 1) x=3 2) x — moboe uncio
No 2 1) —30a'%’  2)-216m°n® 1) -15)x2y%;  2) 16a°b™
Ne 3 1) 36;2)9 1)64; 2)8
Ne 4 1)y=1 2) x=2 1)y=-2 2) x=-1
Ne 5 1) (71 -415) 2) (21 318) 1) (4’51 7) 2) (51 _1)
Ne 6 9 Kr 4 Jomanu, 7 Kr 1 3 M Ha mIaThke, 2 M Ha capadaH
KOPOBBI

Kpurtepun ouennBanus:
[IpaBuIbHO BBITTOTHEHHAs! paboOTa OI[EHUBAETCS 6 OayIamu.
Kaxxioe npaBuibHO BBITTONTHEHHOE 3a1aHue Nel-6 orenuBaercs 1 6ayiom.

3aﬂaHI/Ie CUUTACTCA BBIIIOJIHCHHBIM BEPHO, €CIIU o6yqa}om1/11710$1 3amucai HpaBHJ’ILHLIfI OTBCT,
1 BCPHO IMPUBCACH MTOPANOK PCIICHU. 38.IlaHI/Ie CUHUTACTCA HECBBIIIOJIHECHHBIM B CJICAYIOMIUX
ClIydasx:

® 3alrcCaH HeraBHHBHBIfI OTBET,
e 3amucaH NPaBUWIbHBIN OTBET, HO HE MPUBEICH MOPSIOK PELICHUS (B 3a1aHUAX
Nel,5,6);
e rpaduk GyHKINU OCTPOEH HEBEPHO, HO YAaCTH 1) U 2) BHINOIHEHBI BEPHO (B
3aaHuu Ne4)
Kpurepun onenuBanuns

Baganne | 3agaHue | 3aganue | 3amanue Ned 3amaune | 3aganue | OOmmin
Nel No2 Ne3 No5 Neb Oat
10. 16. 16. 16. 16. 16. 6 0.
1)0,56. [1)0,56. | 1)0,56. | 0,506.— BepHo 1)0,56.

2)0,50 |2)0,56 [2)0,56 OCTPOCH rpaduK 2)0,50
(GyHKIIH, HO YacTH
1) u2)ue
BBITIOJTHEHBI WITH
BBITIOJTHEHBI
HEBEPHO

e 00.—BepHO
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MOCTpOEH Tpaduk
(GYHKIIUH TTOCTPOCH
HEBEPHO, HO YacTH
1) 1 2) BBINOTHEHBI

BEPHO

Ha ocHoBe 6a1oB, BEICTABICHHBIX 32 BHIIIOJHEHUE BCEX 3a1aHUI pabOTHI, MOICYUTHIBACTCS
o0mmuit 6a1, KOTOPBIA MePEBOIUTCS B OTMETKY IO MATHOATUILHOMN IIIKaJIe.

Kpurepun nepeBosa xonuuecTBa 0aisioB, HAOpaHHBIX B pe3yibTare BoimonHernns KM, B
OTMETKY 1O MATHOAIIFHOM IIKae.

5,5-6 6amoB — «5»
4 — 5 gaiuioB - «4»
3 Oamwra — «3»

0-2 6amna — «2».

KoHTpo/ibHO-U3MepUTe/IbHbIE MATEPHAJIBI
JJIS1 IPOBe/IeHUsI MPOMEKYTOUHOM aTTecTalNU
yuamuxcsi 8 kjiacca no ajareope

3a 2023/2024 y4eoHbIii 1o
Ha BeimosineHne paboThl OTBOAUTCS 45 MUHYT.

Kpurepuu ouenuBanus:

Kaxxnoe 3amanue 1 gactu oneHnBaceTces B 1 0aiu1, Kaxkaoe 3aJaHue 2 4acTH
olieHHBaeTcs B 2 Oaiuta. MakcuManbHbIN Oamt: 12

Kpurepuii onieHrBaHusI UTOTOBOM pabOTHI 1O ayiredpe B § Kiacce.

Onenka «2» «3» «4» «S5»
KonuuectBo 1-4 5-6 7-8 9-12
OaIoB
Bapuant 1
Yacrs 1.

A 1. Pactionoxute B mOpsAKE BO3pACTaHUS YUCIa M= V15, n=4/3, p=4,1
A 2. Vipoctute Belpaxkenue: (3c¢-2)?+24c;
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~ 430-52
A3. YopocTtute BbIpaKeHUE: ————
J15
A4. Yrpocrture Beipaxkenue:  (a®)* - a?;
2
A 5. YupocTuTh BEIpaKEHHE: %
X -y

A 6. Pemure HepaBeHCTBO: 3X-1>5(x-2)+11

A 7. Ha rpaduke m3oOpakeHa 3aBUCHMOCTh aTMOC(HEpPHOTO AaBJICHUS (B MHJUTUMETpPAx
PTYTHOTO CT0J10a) OT BBICOTHI HaJl YPOBHEM MopsI (B KrutioMeTpax). Ha kakoit BeicoTe (B KM)
JIETUT BO3IYIIHBIN 1Iap, €CIIU OapOMETp, HAXOAIIMNCA B KOP3UHE I1apa, MOKa3bIBAET J1aB-
nenue 220 MIJUIUMETPOB PTYTHOTO CTOJI0a?

.

A ArmocdiepHoe JjaBJieHHe, MM PT. CT.

800

T00 =

600

500 iR

400 .

300 o

200 —

100

k.
-

0123456789101112B5100Ta,1{1ﬂ

A 8. PemuTh KBagpaTHOE ypaBHeHHe:  2x°+3X-5=0;

YacrTn2.

14a + 25a4° B 5a
4 —254° 2—5a

B1.BeimonanuTte BeunTaHUE APOOCH:

B2. Karep, pa3BuBatomuii B crosgueit Boge 20 km/4, npomién 36 KM NpOTUB TEYEHUS U 22
KM M0 TEYEHUIO, 3aTpaTUB Ha BeCh MyTh 3 4. HaiiauTe cKOpoCTh TEUCHUS PEKH.

Bapuant 2
Yacrtp 1
A 1. Pacrionoxute B HOpsiAKE BO3pACTAHUS YMCIIA a=+13, b=47,¢c=3,2
A 2. Vnpocrure Belpaxenue: (2b+5)%-40b
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W15-412
A 3. YOpocTuTe BbIpaKEHUE: ————
J20
A 4. Ynpocrure Belpaxkenue:  (x7)* - x4
2
A 5. YpocTuTh BeIpaKEeHHE: n;——4
m® —2m

A 6. Pemute HepaBeHCTBO:  2(X - 4) — 3x<4x+2;

A 7. B Tabnune npuBeneHsl pacctosiHus oT CoJIHIIA 10 YETHIPEX MIIaHeT

Conaeynot cuctemMbl. Kakast U3 3TuX 1uiaHeT aajibiiae Bcex ot Comaia?

Il1anera Mapc IOnurep |Hentyn Carypu

Paccrosinme (B km) [2,280 - 108 |7,781 - 10® {4,497 - 10° | 1,427 - 10°

B omeeme yxaowcume nomep npasunvrozo eapuanma.
1) Onutep 2) Mapc 3) Catypu  4) Henryn

A 8. Pemuth KBapaTHOE ypaBHEHHE: S5x2-7X+2=0
Yacrs 2.

3m2+2m_ m
m -4 m-2

B1. BeimmonxuTte BeiauTaHUE APOOECH:

B2. Onun u3 npbKHUKOB npotnén 20 kM Ha 20 MUH OBICTpEE, YeM JIPYToHu.
Haiinure ckopoCTh KaKI0TO JbIKHUKA, 3HAs, YTO OJUH U3 HUX JBUTAICS CO
CKOPOCTBIO, Ha 2 KM/4 OOJIbLIEH, UeM JpYroi
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KoHTpoJbHO-u3MepHTeIbHbIE MATEPHAJbI
17151 IPOBeICHUSI POMEKYTOUHO aTTecTalnu
yuammuxcs 9 kjacca mo Mmarematuke 3a 2023/2024 y4eoHblii roa
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lipomeskyTouHas aTTecTalus o ajaredpe Y kiacc
IosicHuTe IbHAS 3aMMHCKA

Ha3znavuenne padoThI: OLIEHUT YPOBEHD IOATOTOBKH 110 alre0pe 00y IaroIixcs
C IIE€TbI0 KOHTPOIS 3HAHMI 1 YMEHHI 10 TIPEJIMETY.

Conep:xanne paGoThl: pazpaboTaH Marepuall Ha OcCHOBe DeepabHOTO
KOMIIOHEHTa TOCYIapCTBEHHOT'O CTAHIapTa OCHOBHOTO OOIEro 0o0pa3zoBaHMA IIO
MaTeMaTHKe.

OcHoBHBIe YMeHHS, IPOBepsieMble B paboTe:
YMEHHE BBIIOJHATE BEIYHCIECHII U Ipe00pa30BaHNE BEIPAKESHHIL;
YMEHHE pellaTh YpaBHEHIS;
YMEHHe BBRIIONHATE MIPpeo0pa3oBaHne IETIoTo are0pamieckoTro BRIPOKEHHS;
YMEHHE YHTaTh Ipauki (yHKIHIL;
YMEHHUE pellaTh CUCTEMBI YPaBHEHHI;
YMEHHUE pellaTh HEPABEHCTRA,
YMEHHE padoTarh ¢ apUPMETIIECKOM H Te0METPHUECKOI IPOTPECCHAM;
YMEHHUE pellaTh TEKCTOBBIE 3a1auH.

[IpomexyToTHASI aTTecTaITHs 10 anredpe A 0OyHaronIxes 9 Knacca cocTapleHa
B 4 BapHaHTax M3 3ajaHIil OTKPBITOTO OaHKa 1O MaTEMaTHKE /IS MOATOTOBKH K
OI'D. Kaxmplii BapUaHT COICPIKUT 7 3alaHMil 0a30BOTO YPOBHA CIOMKHOCTH U 2
3aJTaHIs TTOBBITIEHHOTO YPOBHS CIOKHOCTH.

3amanms 1-9 TpeOyrOT MOMHOI 3amMcH peleHns U oTBeTa. JlaHHBIE 3amaHUs
HAIPABJICHbl Ha IPOBEPKY CICAYIONMX Ka4eCTB MAareMaTH4ecKOH IIOATrOTOBKU
00yJaronIXcs:
® yBepeHHOE BIaJIcHIE (DOPMAIEHO -OIIEPATHBHBIM AT e0PaIec KIM alapaToM;
¢ yMEHI€ MaTeMaTHIeCKH I'PAMOTHO I ACHO 3aIIliCaThb pPeleHNe, IPUBOIS IIPH 3TOM
HEOOXOIUMBIE TIOACHEHH I 000CHOBAHMS.

PexoMenmyeMoe BpeMsl Ha BRITTOTHEHNE PadOTHI — 45 MHHYT.

[IpaBiasHOE BEIIOTHEHNE KLKAOTO 3aaHHug 1-7 oIlcHHBacTCs OJHIM OaJlIoM.
MaxkcHMaIRHOE KOJIHMYeCTRO 0a/nioB — 7.
3aganns 8-9 CUNTAIOTCA BEIIOIHEHHBIMI BEPHO, €CIII 00YJaloNiics BEIOpal
NpaBIWIbHBIH IIYTh PEINCHUS, U3 NHChMEHHOI 3alllCU PENICHUS MOHATEH XOJ €ro
paccy:KIeHIl, IOIy4eH IIPaBWIbHBIH OTBET. BHIIOMHEHNE 3aJaHHi OLEeHHBAETCH
kak 0, 1 wm 2 6awia. MakcuMansHO 32 3aJanus 8-9 MOKHO MOJIYIHTE 4 Oalia.
Kputepnn onennBaHus padoThl

«2» «3I» «4» «5»

bajuiet 0-4 5-7 8-9 10-11
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IIpomeskyTouHas aTTecTalus Mo aiaredpe 3a 9 Kiacc
JdeMOHCTpAalIMOHHBIH BAPHAHT

02-07
042

]

1. Haiijjre 3Ha49eHNE BRIPpAKECHUAS

2. Pacnonoxkure B HOPAIKE BO3pacTaHus 9ucia 30, 343, 55.

3. Haiijgure BTOpOH ABY4YIIEH B PA3lIOKEHAN HA MHOIKHTEIIH KBaJ[PaTHOTO TPEXYICHA
327 +15x+12 = 3(x +4)......).

4. Penmre HEPABEHCTBO x+4 > 4x—5.

5. BrImcaHeI HeCKOIBKO IICPBRIX WICHOB apH(MeTIIecKoi mporpeccun: 3; 6; 9; 12;...
Kaxoe u3 crenyronmx 49mcen ecTh CPEAH 4JIEHOB 310 nporpeccum: 83, 95, 100 mm

102?

6. YopocTute BEIpaxeHIe (— - —J .
da+4b

a b

3 4
7. Peumre ypaBHeHHE = .
x—4 x-3

2x+y=1,
8. Pemmre cucTeMy YpaBHECHHHE < x—2
4 ==
3 4

-1.

9. Jlogka npomnuia o Te4eHHIo peku 10 kM, a 3aTeM 2 KM IIPOTHUB TEUECHHS, 3aTPaTHB Ha
Bech IyTH 1,5 waca. HaliguTe cOOCTBCHHYIO CKOPOCTD JIOAKU ( B KM/T), €CJII CKOPOCTh

TCUCHHS PEKH 3 KM/4.
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JOKYMEHT NOJANUCAH 3JEKTPOHHOU MOJANUCHIO

HNOAJIMHHOCTD JOKYMEHTA ITOATBEPXK/IEHA.
w ITPOBEPEHO B ITIPOT'PAMME KPUIITOAPM.
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