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1. MMosicHUTeJbHAS 3aIIUCKA

PaGouas mporpamma 1o anredpe s 9 kiacca papaboTaHa Ha OCHOBE MPUMEPHOU MPOTPaMMBI
OCHOBHOTO 00IIero o0pa3oBaHus MO MaTeMaTHKE C y4yeToM TpeOoBaHMi (enepasbHOr0o KOMIIOHEHTA
I'ocymapcTBeHHOr0 00pa30BaTEIBHOIO CTaHIApTa OCHOBHOTO OOIIEro oOpa3oBaHMs IO MaTeMaTHKE C
HCIIOJIB30BaHUEM pEeKOMEHaanuii aBTopckoit mporpammbl FO.H. MaxkaperaeBa. (IIporpamma mo anreope,
aBT. }0.H. Makapsrues, H.I'.Munmiok, K.M.Hemkos, C.5.CyBopoBa, B coopuuke «Anredpa. [IporpamMmmer
oOmeoOpazoBarenbHbIX  yupexaeHui. 7-9  kmaccel. CocraButens T.A.bypmuctposa, U3,
«IIpocBemenue», 2009 r.)

B paOoueii mporpamMmMe yuTeHbl HAeH U TMoJIoKeHHUs KoHUEnuu IyXOBHO-HPABCTBEHHOTO
pa3BUTHUS W BOCHHUTAHHS JUYHOCTH TpakgaHuHa Poccuu, mporpammbl pa3Butus U (HOPMUPOBAHUS
YHHUBEpPCAJIbHBIX YUEOHBIX ACUCTBUN, KOTOpPBIE 00ecreunBaoT (HOpPMUPOBAHNE POCCUNCKOM TpaXk1aHCKOM
UJICHTUYHOCTH, OBJIQJICHUE KIIFOUEBBIMU KOMIIETCHILIMSIMHU, COCTABISIOIMIMMHU OCHOBY JUIsl CAaMOPa3BUTHUS
o0yuaronuxcsi, KOMMYHUKAaTUBHBIX KQU€CTB JIMYHOCTH.

HopMaTHBHBIMH J0KYMEHTAMH JLJISl COCTABJIEHNSI PaGoyeil MPOrpaMMbl SBIISIOTCS:

1. ®denepanpublil 3akoH «O06 oOpazoBanuu B Poccuiickoit deaepanum» (ot 29.12.2012
Ne273-03).

2. ®denepalibHBII rOCyAapCTBEHHBIN 00pa30BaTENbHbIN CTaHAPT OCHOBHOTO O0IIIEro
00pa3oBaHMs, YTBEPXKACHHOTO MpHUKa3oM MuHUCTepcTBa 00pa3oBanus u Hayku PO ot 17 gexabpst 2010
rojga Ne 1897;

3. KoHnenuus n0arocpoyHoro conuanbHO-3KOHOMUYECKOTO pa3BUTUs Poccuiickon
®enepanuu Ha nepuoa 10 2020 rona. Pacnopsixkenue [IpaButensctBa Poccuiickoit @enepanuu ot
17.11.2008 Ne1662-p.

4, [Tpuka3z MunoOpa3zoBanus Poccuu ot 05.03.2004 Ne1089 «O6 yrBepxaeHuu
(benepambHOro KOMIIOHEHTA TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHJAPTOB HAYAIHHOTO O0IIETO,
OCHOBHOT'0 OOIIIETO U CpeTHero (ITOJTHOT0) 00IIero 00pa3oBaHUs».

o. VYueOusriii man ['BOY lkona 113 va 2017-2018 y4eOHBIi ro.

6. [TpumepHbIe mporpamMMsl 1o yueOHbIM npeaMeTam (Marematuka. 5-9 Kilacchl: IPOEKT. — 3-
e u3a. [lepepab. - M.: [Ipocsemienune, 2011. (CtanaapTsl BTOPOTo MOKOJIEHHUS);

7. [Iporpamma 1o anrebpe, asr. HO.H. MakapsiueB, H.I'Munmiok, K.M.Hemkos,

C.b.CyBopoBa, B coopauke «Anredpa. [Iporpammer 00111€00pa3oBaTeNbHBIX YUPESKIECHUN. 7-9 KIIACCHI.
CocraButens T.A.bypmucrtposa, uzn. «lIpocsemenue», 2014 r.)

8. Crnucok yueonukos OV, cooTBeTcTByroNni denepaibHOMY NEPEUHIO YUeOHUKOB,
YTBEPKICHHBIX, PEKOMEHJOBAHHBIX (JOMYIIEHHBIX) K UCIIOJIb30BaHUIO B 00pa30BaTeIbHOM IPOIIECCE B
oOpa3oBaTenbHBIX yupexkaeHusx Ha 2017-2018 yu. ron, peanu3yonmx IporpaMMbl 00IIeTo
o0Opa3oBaHUsl.

[IporpaMma coOTBETCTBYET yueOHUKY «Anredpa» ams 9 kimacca o61eo0pa3oBaTEbHBIX YUPEKISHUI
/ FO.H. Maxapsrues, H.I'. Mungtok, K.H. Hemkos, C.b. CyBoposa FO.H.
B xone npenonaBanus anreOpsl B 9 kiacce cieayeT oOpanaTh BHUMaHHE Ha TO, YTOOBI OHU OBJIAJIEBAIH
YMEHUSAMH 00IIeyuyeOHOr0 XapakTepa, pa3Hoo0pa3HbIMU CITOCO0AMHU JIEATETLHOCTH, IPUOOPETAIN OTIBIT:
* IUIAHUPOBAHUSA U OCYLIECTBIEHUS aITOPUTMUYECKOH JESITEIbHOCTH, BBIIOJHEHUS 3aIaHHBIX U
KOHCTPYMPOBAHHUS HOBBIX &JITOPUTMOB;
* pelIeHus Pa3HOOOPa3HBIX KJIACCOB 3a7a4 U3 Pa3IMYHBIX Pa3AeNoB Kypca, B TOM YKCIIe 3a/1ad,
TPEOYIOIINX
MOUCKA IYTH U CLIOCOOOB pelIeHMS;
* HCCIICJIOBATENHCKOMN JACSITEIIBHOCTH, PA3BUTHSI HJICH, TPOBEICHHS YKCIIEPUMEHTOB, 0000IIIEHNUS,
MMOCTaHOBKH U ()OPMYIHMPOBAHUS HOBBIX 3a71a4;
* ICHOTO, TOYHOT'O, TPAMOTHOT'O M3JI0KEHHSI CBOMX MBICIIEH B YCTHOM M MUCbMEHHOM (opme,
MCIOJIb30BaHUS PA3IMYHBIX S3bIKOB MAaTEMAaTHKH (CIIOBECHOTO, CHUMBOJIMYECKOTO, TPpapruecKoro),
CBOOOTHOTO TIepexo/ia
C OJIHOTO sI3bIKa Ha APYro¥ AJi WIUTIOCTPAIU, HHTEPIIPETAlli1, apryMEHTAIlMU U JOKA3aTeIbCTBRA;
* IPOBE/ICHUS JOKa3aTeNbHBIX PACCYKIEHUH, apryMEHTAIlNH, BBIABI)KEHUS THIIOTE3 U UX 000CHOBAHUS;
* IOMCKA, CHCTEMaTU3alliH, aHalTu3a U Ki1accuukany nHGpopMammuu, UCIIOIb30BaHUS Pa3HOOOPa3HBIX
MH(OPMALIMOHHBIX HUCTOUHUKOB, BKJIIOUasi y4eOHYIO U CIIPABOYHYIO JINTEPATYPY, COBPEMEHHbBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHUH.



C¢JIM Kypca

N3yuenne MareMaTUKy B OCHOBHOM IIIKOJIE€ HAIIPABJICHO HA JOCTIKCHHUE CIEAYIOIIHNX 1ETIeH:
1) ¢ Hanpasienuu TUYHOCMHO20 PA36UMUSL

pa3BUTHE JIOTUYECKOTO W KPUTHYECKOTO MBIIUICHHS, KYJIbTYPBl PEUYH, CIOCOOHOCTH K
YMCTBEHHOMY JKCIIEPUMEHTY;

dbopMUpOBaHUE Y YUAIIUXCS MHTEUICKTYAIbHON YECTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH
K TIPEOJIOJICHUIO MBICITUTEIBHBIX CTEPEOTUIIOB, BBITEKAIOIINX M3 OOBIJICHHOTO OIIBITA;
BOCTIUTAHHUE KA4ECTB JIMYHOCTH, OOECIICUNBAIONINX COLUATHHYIO MOOMIBHOCTH, CIIOCOOHOCTH
MPUHUMATH CAMOCTOSITEIILHBIE PEIICHHUS;

(GbopMHpOBaHHWE KA4eCTB MBIIUICHUS, HEOOXOJMMBIX Ui aJanTaldd B COBPEMEHHOM
nH(pOpPMaAIMOHHOM OOIIECTRE;

pa3BUTHE UHTEpPECa K MAaTEMATUYECKOMY TBOPUYECTBY U MATEMATUYECKUX CIIOCOOHOCTEH.

2) B memanpeomemnom nanpaenenuu

dopMupoBaHUE TPEACTABICHUN O MaTEeMaTHKE KaK YacTH OOIIEYeTIOBEUYECKOU KYIBTYPHI, O
3HAYMMOCTH MAaTE€MaTHKH B Pa3BUTHH IIMBUIM3ALIH U COBPEMEHHOTO OOIIECTBA;

pPasBUTUC HpeI[CTaB.HeHI/Iﬁ O MAaTceMaTHUKE Kak q)OpMC OIIMCaHus MU MCETOAC IIO3HAHUA
JNEHCTBUTEILHOCTH, CO3JIaHWE YCJIOBHMA JUIS TPHOOPETEHUs TEPBOHAYAIHLHOTO OIBITA
MaTeMaTU4eCKOT0 MOICITHPOBAHHS;

¢opMupoBaHue OOMIMX CIOCOOOB MHTEIEKTYaJIbHON JIE€ATENbHOCTH, XapaKTEPHBIX JUIs
MaTEMATUKU U ABIAOIIUXCS OCHOBOM ITO3HABATEIILHOM KYJIbTYPHI, 3HAYNMOM AJIA pa3JInYHbIX
cep yenoBe4YeCcKOl AeATETLHOCTH.

3) B npeomemnom nanpasnenuu:
e OBIAJICHHE MAaTEeMaTHUYECKHUMH 3HAHUSIMHA U YMEHUSAMHU, HEOOXOJUMBIMU AJIs1 TPOAOKEHUS

00y4eHHSs B CTapIIeH IIKOJIE WM MHBIX 00I11e00pa30BaTEbHBIX YIPESKICHUIX, U3YICHUS
CMEXKHBIX JUCLUILINH, IPUMEHEHUS B IIOBCEJHEBHOM KU3HU;

co3anue (GyHIaMeHTa /Il MaTeMaTUYeCKOro pa3BUTHs, (POPMUPOBAHUSI MEXaHU3MOB
MBIIIJIEHUS], XapaKTEPHBIX JJI1 MAaTEMAaTUYECKOU e TEIIbHOCTH.

3agauu npeaMera:

1. pa3BUTH MpeICTaBICHHUE O YUCIIE U PO BHIYMCICHUI B UETOBEYECKOM MPaKTUKE; CHOPMUPOBATH
MPAKTUYECKUE HABBIKU BBITIOJIHEHHS YCTHBIX, MMCbMEHHBIX, MHCTPYMEHTAJIbHBIX BBIYMCICHUH,
PAa3BUTH BBIYUCIUTEIBHYIO KYIBTYPY;

2. OBJQJIETh CAMBOJIMYECKUM SI3BIKOM aliTeOphI, BRIPAOOTATh (POPMATBHO-OIIEPATHBHBIC
anrebpanveckre yMEHHUS ¥ HAyYUThCS IPUMEHSTh UX K PEIICHHIO MAaTeMaTHYeCKUX U
HEMaTeMaTHYSCKHUX 3a7ad;

3. HM3y4YUTh CBOWCTBA U TpadUKU ANEMEHTAPHBIX (PYHKINN, HAYYUTHCS HCIOIb30BATh
(byHKIMOHATBEHO-TpadUUECKHe MPEICTABICHUS ISl OIMCAHKS M aHAJIW3a PeaTbHbIX
3aBHCHUMOCTEH;

4. TONMYYUTH MPEACTABICHUS O CTATUCTHIECKUX 3aKOHOMEPHOCTSIX B pEaTbHOM MHUPE U O Pa3IMYHBIX
crocobax X U3ydeHus, 00 0COOEHHOCTSIX BBIBOJIOB U MPOTHO30B, HOCAIINX BEPOSITHOCTHBIN
XapakTep;

5. Ppa3BUTH JOTUYECKOE MBIIUICHUE U PeYb — YMEHHSI TIOTHYECKH OOOCHOBBIBATH CYKICHUS,
MPOBOJUTH HECIOKHBIE CUCTEMATHU3AlUN, IPUBOIUTH TPUMEPHI, UCITOIB30BaTh Pa3JINYHbIE SA3bIKU
MaTEMAaTHKH (CIIOBECHBIN, CHMBOJIMYECKUA, TpadUIeCcKuil) IUIsi HIUTFOCTPAIINU, HHTEPIPETAIUH,
apryMeHTalluH U 10Ka3aTelIbCTBA;

6. cdopmupoBaTh IpeaCTaBICHUs 00 N3yIaeMbIX MOHITHIX U METOAAaX KaK BaXKHEHIIINX CPECTBAX
MaTeMaTUYECKOTO MOJEIUPOBAHUS PEATHHBIX MPOILECCOB U SIBJICHUIA.

N3zyuenne marematuku B 9 Kitacce HampaBlieHO Ha (hopMUpOBaHHE CIAECTYIOMIUX KOMIIETEHITUI:

. yueOHO-TI03HABATEIIHHOI;

) LIEHHOCTHO-OPUEHTAIMOHHOM;
. pedaekcuBHOM;

. KOMMYHUKaTHUBHOM;

. UH(POPMAITMOHHO;

) COLIMATBHO-TPY/IOBOM.



Marematuueckoe 00pa3oBaHHWE B IIKOJIE CTPOUTCS C YYETOM MPUHIIUIIOB HEMPEPHIBHOCTU
(M3ydyeHHe MaTeMaTHKH Ha TPOTSKCHUH BCEX JIET OOYyYEeHHMs B IIKOJIE), MPEEMCTBEHHOCTH (y4eT
IIOJIOXKUTCIBHOI'O OIIbITa, HAKOIIZICHHOI'O B OTCYCCTBCHHOM H 3a pYGe)KHOM MaTEMaTH4YCCKOM
0o0pa3oBaHNM), BApUATHBHOCTU (BO3MOXKHOCTH pEAJIM3allMUd OIHOTO M TOTO JK€ COAEp)KaHUs Ha 0ase
Pa3NUYHBIX HAyYHO-METOAMYECKHX NOAX0A0B), aAuddepeHmmanun (BO3MOKHOCTh IS ydarluxcs
MOJTy4aTh MAaTEeMAaTUYECKYIO TOJTOTOBKY Pa3HOTO YPOBHS B COOTBETCTBHHM C WX HHIMBHIYaTbHBIMH
0COOEHHOCTSIMH).

2. O0mas XxapaKTepucTUKA y4eOHOT0 nMpeaMeTa

MaremaTudeckoe 06p330BaHI/IC B OCHOBHOM IIIKOJIC CKJIaAbIBACTCA u3 CJICaAyromunux
COJIEPKATEIIbHBIX KOMITIOHCHTOB (TOYHBIC Ha3BaHUS OJIOKOB): apugmemuka; anzedpa; zeomempus;
JJiemenmabl KOM6uuamopm<u, meopuu eepo;lmnocmeﬁ, cmamucmuku u Jjo2uku. B cBoel
COBOKYITHOCTH OHHU OTPaXarOT OOraTblii OmbIT OOy4eHHs MaTeMaTWKe B HAlllell CTpaHe, YYUTHIBAIOT
COBPCMCHHEBIC TCHACHINUHN OTEUYECTBCHHOH U 3aPY6e}I(HOI>'I MMKOJIBI KW IMO3BOJIAOT PCain30BaATb
IMOCTABJICHHBIC TICPC IIKOJbHBIM o6pa303aHHeM neian Ha I/IH(bOpMaI_[I/IOHHO CMKOM WM TIPAKTUYCCKU
3HAYUMOM MaTepuale. OtH COACPKATCIIbHBIC KOMIIOHCHTBI, Pa3BUBAsACh Ha IPOTAKECHUU BCEX JICT
00y4eHHsI, ECTECTBEHHBIM 00pa30M MEepEIIeTaI0TCA U B3aUMOCHCTBYIOT B yU4eOHBIX Kypcax.

Apugpmemuka  npu3BaHa  CIOCOOCTBOBAaTH  NPHOOPETCHUIO  NPAKTUYCCKHUX  HABBIKOB,
HEOOXOAMMBIX Ul TIOBCEIHEBHOW >km3HHM. OHa CHyXHT 0a30il [UIsi BCEro JalbHEHIIETO W3ydeHHs
MaTE€MAaTUKU, CHOCO6CTByeT JIOTHYCCKOMY PpPa3BUTUIO U Q)OpMHpOBaHI/IIO YMCHHA TI0JIb30BATHCA
aJIrOpUTMAaMH.

Anzeopa W3yuyenuwe anreOpbl HaleleHO Ha (QOPMUPOBAHHWE MATEMAaTHYECKOro armapara ais
pelieHns 3aJad U3 MaTeMaTHKH, CMEXKHBIX IPEIMETOB, OKpPYXalolled peaJbHOCTU. SI3bIK anreOpsl
IMOJYCPKHUBACT 3HAYCHHUEC MATCMATHKH KakK A3bIKa JJI IIOCTPOCHUSA MATCMATHYCCKHUX MOI[GJ'IGf/i, IIpoueccoB
U SIBJICHUN peaJbHOr0 MHUpa (OJHOM W3 OCHOBHBIX 3aJlad HW3Y4YCHHUS anreOpbl SIBISETCS Ppa3BUTHE
AITOPUTMHUYCCKOI'O MBIIIJICHUA, H606XOI[I/IMOFO, B YaCTHOCTH, MJIsI OCBOCHHUA KYypCa I/IH(i)OpMaTI/IKI/I;
OBJIAJICHUE HAaBBIKAMH JEAYKTHUBHBIX paccyxnaeHuil. [IpeoOpa3oBanue cuMBoOIMYECKHX (OPM BHOCHUT
CBOM CHeLII/Iq)I/I‘-ICCKI/Iﬁ BKJIaZl B Pa3BUTUC B006pa)KeHI/I$I, CIIOCOOHOCTEH K MaTeMAaTUYCCKOMY TBOPYCCTBY.
Hpyroil BaxxHOM! 3aauell n3ydeHUsl areOpsl sBISETCS MOTyYeHHE MIKOJbHUKAMU KOHKPETHBIX 3HAHUH O
(bYHKHHHX KaKk BaKHEMIIel mMaTeMaTH4ecKOM MOACIHN AJId OIIMCaHHA WM HCCIICAOBAHUA pa3HOO6p33HHX
npoueccoB (paBHOMEPHBIX, PABHOYCKOPEHHBIX, OSKCIIOHEHIMAJIbHBIX, MEPUOJUYECKUX U [1p.), UId
(bOpMHpOBaHHH y 06yqa}oumxc;1 Hpe)ICTaBJ'IeHI/Iﬁ O poOJIM MAaTCMATUKHU B PpPAa3BUTHU LUBWIINM3AHUU H
KYJIBTYPHI.

Feo.fnempu}l — OIHMH H3 BaXXHEHIIMX KOMIIOHEHTOB MAaTeMaTHYeCKOTO 06pa30BaH1/151,
HEOOXOUMBIH ISl MPUOOpPETEeHHs] KOHKPETHBIX 3HAHMHW O MPOCTPAHCTBE M IPAKTHUUECKH 3HAUMMBIX
yMeHHﬁ, (bOpMI/IpOBaHI/ISI S3bIKA  ONHCAaHHA OOBEKTOB OKpyXarwmero Mupa, A pPa3sBUTUA
IMPOCTPAHCTBCHHOI'O B006pa)KeHI/I$I U HWHTYHIIUH, MaTeMaTHYeCKOM KYJbTYPBI, JIA 3CTCTUYCCKOTO
BOCIIUTaHUA 06yqa10m1/1xc;1. I/ISY‘IGHI/IG TCOMETPHUHU BHOCUT BKJIAJ B Pa3BUTUC JIOTUYCCKOT'O MBIIIIJICHUS, B
(dhopMHUpOBaHKE MMOHATHS I0KAa3aTEIbCTRA.

Onemenmul J102UKU, KOM6unamopul<u, cmamucmukuy u meopuu eeponmnocmeﬁ CTaHOBATCA
00s3aTENbHBIM  KOMIIOHEHTOM  IIKOJIBLHOTO O6pa3OBaHI/I$I, YCHUIIMBAOIUM €ro IpUKIaJHOC U
MPAaKTUYICCKOC 3HAYCHHC. OTtoT MaTcpHrall HeO6XO,£[I/IM, nmpexKac BCCro, s (bOpMHpOBaHHH
(GyYHKIIMOHAJIBHOW T'pPaMOTHOCTM — YMEHUHW BOCHPUHMMATh W  aHAJIM3UPOBaTh HH(GOpPMAIUIO,
NPpEACTABJICHHYIO B Pa3JIMYHbIX (bopMax, IIOHUMAThb BCpOHTHOCTHBIﬁ XapaKTep MHOTHX pPCaJIbHbIX
3aBUCHUMOCTEH, IPOU3BOAUTH MPOCTEHIINE BEPOSITHOCTHBIE pacuéThl. V3yueHne ocCHOB KOMOMHATOPUKU
MO3BOJIUT ydJalICMYCs OCYLICCTBJIATH PACCMOTPCHUC CJIYy4aCB, Hepe6op u HOI(C‘IéT qyucjia BapuaHTOB, B
TOM 4HHUCJIE B HpOCTGﬁIHPIX IMPUKIAOHBIX 3aga4ax.

HpI/I N3YUCHUHU CTATUCTUKHU W TCOPUU BCPOHTHOCTCﬁ 060ra1ua10Tc;1 MNpEaACTaBJICHHUA O
COBPEMEHHOM KapTHHE MHpa U METOZaX €ro UCCIeIOBaHUs, (OPMUPYETCS MTOHUMAHHUE POJIU CTAaTUCTHUKU
KaK HCTOYHHKaA COIIHMaJIbHO 3HAYNMOM I/IH(I)OpMaLII/II/I U 3aKIaJbIBaAlOTCsA OCHOBBI BCPOATHOCTHOI'O
MBIIIJICHUA.

Taxkum 06p3_30M, B X0I€ OCBOCHUA COACPIKaAHUA KypcCa YUallIUCCA MOJIY4YatOT BO3MOKHOCTb!:

Pa3BUTH MPEACTABICHUE O YUCIIC U POJIM BBHIYUCICHUN B YEIOBEUECKOM MPaKTHKE; chopMUpOBaTh
MPAaKTUYCCKUC HABBIKU BBINTOJHCHUA YCTHBIX, IIMCbMCHHBIX, HHCTPYMCHTAJIbHBIX BBI‘-IPICHGHHﬁ, Pa3sBUTH
BBIUUCIUTENBHYIO KYJIBTYPY;



OBJIQJIETh  CHUMBOJIMYECKHM  SI3BIKOM  anreOpbl, BbIpaboTath  (hopManbHO-ONEPATHBHBIC
anreOpandyeckre yMEHUsS U HayYUThCs IPUMEHSATh UX K PEIICHUI0 MAaTeMaTHYECKHX U HEMAaTEMaTH4ECKUX
3ajay;

U3y4UTb CBOHCTBA W TpaQuUKU DSJIEMEHTapHbIX (QYHKLUMH, HayuyuTbCsl HCIOJIB30BAThH
(byHKIMOHATBHO-TpaduUecKe MPEACTaBICHUS ISl ONMCAHMS U aHAJIHM3a PeabHBIX 3aBUCUMOCTEHH;

pa3sBUTbh IPOCTPAHCTBEHHBIEC MPEACTABICHUS U M300pa3UTENbHbIE YMEHHS, OCBOUTb OCHOBHbBIE
(bakTel ¥ METONBI MJIAHUMETPUH, MO3HAKOMUTHCS C MPOCTEHIIMMHU MPOCTPAHCTBEHHBIMH TEIaMHU M UX
CBOMCTBaMM;

[OJIyYUTh MIPECTABICHHS O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAJIbBHOM MHPE U O Pa3IN4HbIX
crocofax ux u3y4eHusl, 00 0COOEHHOCTSIX BbIBOAOB M IIPOrHO30B, HOCALINX BEPOSITHOCTHBINA XapakTep;

pa3BUTHh JIOTHUECKOE MBIIUICHHE M peub — YMEHHUS JIOTUYeCKH OOOCHOBBIBATH CYXKACHUS,
IIPOBOAMTH HECIIOKHBIE CUCTEMATH3allMM, INPUBOAMUTH INPUMEPBI M KOHTPIPHUMEPHI, HCIIOJIB30BAThH
pa3NUYHBIE S3bIKM MaTeMaTHKH (CIOBECHBIH, CHMBOJIMYECKHH, TpadUuecKuil) aias WILIIOCTPAlUY,
MHTEPIIPETALMH, apPTYMEHTALUU U 10Ka3aTeIbCTBa;

chopMHpOBaTh NMpPEACTaBICHUS 00 U3y4aeMbIX MOHATHSAX U METO/aX KaK BaKHEHIIUX CPEICTBAX
MaTEMaTHYECKOI0 MOJIEIIMPOBAaHUS PEAbHBIX IIPOLIECCOB U SIBICHUU.

B kypce anrebpsl 9 kimacca pacIIMpsIOTCS CBEICHUS O CBOWCTBaX (DyHKIUH, MO3HAKOMHUTH
oOyyaromuxcs €O CBoicTBaMHM M TIpadUKOM KBaJpaTUYHOM (YHKLUUHU; CHCTEMAaTU3UPYIOTCS H
0000IIAI0TCS CBEICHUS O PEIICHUH IENBIX U APOOHBIX PAllMOHAIBHBIX YPABHEHUH C OJJHON MEPEMEHHOM,
dbopMupyeTcss yMEeHHE pellaTh HEpaBeHCTBA BUAA ax’ + bx + ¢>0 ax® + bx + c<0, tme a=0;
BbIpa0aThIBACTCSI YMEHHE pelaTh MPOCTEHIINE CHCTEMBI, COAEp)KAIlNe ypaBHEHHE BTOPOHW CTEMEHU C
JBYMS IEPEMEHHBIMH, U TEKCTOBBIE 33/1a4H C TOMOIIBIO COCTABJICHUS TAKUX CUCTEM; AAIOTCS MOHATHS 00
apu(METHYECKON M TEOMETPUUECKON MPOTPECCUAX KaK YHCIIOBBIX MOCIIEAOBATEIBLHOCTIX 0CO00TO BHIA;
3HAKOMSTCS 00Y4YaIOLIMXCs C MOHATUSAMHU NEPECTaHOBKHU, Pa3MELICHUs, COYETaHUs U COOTBETCTBYIOIIUMU
dopmynaMu UIsT TIOJCYETa WX YHUCIA; BBOAATCSA IOHSATHA OTHOCHUTEIBHOHW YacTOTHI M BEPOSTHOCTH
CIIy4aitHOro COOBITHSL.

IleHHOCTHBIC OPHEHTHPBI COACPKAHUA Y1eOHOI0 MpeaMeTa

HcTopuyecku cnokuiaoch JB€ CTOPOHBI Ha3HAUEHUSI MAaTEMAaTHYECKOro 00pa30BaHus:
IpaKTUYecKasl, CBI3aHHAasl C CO3/JaHHMEM U PUMEHEHUEM HHCTPYMEHTapusi, HeOOXOAMMOT0 YEeJIOBEKY B
€ro NpOAYKTUBHOH 1€ATENbHOCTH, U TyXOBHasl, CBSI3aHHAs C MBIIIIJICHUEM Y€JI0BEKa, C OBJIAJICHUEM
OIpeJIeIEHHBIM METO/I0M MO3HAHM U Peo0pa3oBaHMs MUPA MAaTEMAaTHUYECKUM METOJIOM.

be3 0a30Boi MaTeMaTH4YeCcKOM MOATOTOBKM HEBO3MOKHA [TOCTAHOBKA 00pa30BaHUsl COBPEMEHHOTO
4eJI0BEKa.

B mikosie MaTemMaTHKa CITy’KUT OTIOPHBIM IIPEAMETOM I U3YUEHUSI CMEXKHBIX JUCLUIUIMH.

[IpakTHyeckas MoJe3HOCTh MaTEMaTUKH 00YCIIOBIIEHA TE€M, YTO €€ IPEIMETOM SIBIISIIOTCS
(GyH1laMeHTaJIbHbIE CTPYKTYpPbI PEaIbHOTO MUpPA: MPOCTPAHCTBEHHBIE (POPMBI U KOJIMYECTBEHHBIE
OTHOIIEHUS — OT MIPOCTEHNIINX, YCBAUBAEMBIX B HENIOCPEACTBEHHOM OIIBITE, IO JJOCTATOYHO CIOXKHBIX,
HEOOXOIMMBIX JJISl Pa3BUTHS HAYYHBIX U TEXHOJIOTHYECKUX UeH. be3 KOHKpETHBIX MaTeMaTHYeCKUX
3HAHUH 3aTPYJHEHO NOHMMAHNE IPUHIIUIIOB YCTPONCTBA U MCIIOIb30BaHMs COBPEMEHHON TEXHUKH,
BOCHPUATHE U UHTEPIPETALUs pa3HOOOPpa3HOM cOIMaIbHOM, SKOHOMHUYECKOH, MOIUTUYECKON
uHpopmanuu, Maao3peKTUBHA TOBCETHEBHAA IPAKTHUYECKas! JeATeIbHOCTh. Kax1oMy uenoBeky B
CBOEH KU3HU MPUXOJIUTCS BBINOIHATH JOCTATOUHO CJIOXKHBIE pacueThl, HAXOAUTH B CIIPAaBOYHUKAX
HYXXHBbIE (OPMYIIBI U IPUMEHSTH UX, BIAJETh MPAKTUYECKUMU IPUEMaMH F€OMETPUUECKUX U3MEPEHUH U
MMOCTPOCHUM, YUTATh NHPOPMAIUIO, IPEICTABICHHYIO B BUAY TaOIuUI, 1UarpaMm, rpaukoB, TOHUMATh
BEPOSTHOCTHBIHN XapakTep CIIydaiHbIX COOBITHH, COCTABIATH HECIOKHBIE AITOPUTMBI U JIp.

B nocnenikonbHOM KU3HU pealibHON HEOOXOAUMOCTBIO B HAILIM JHU SBIISIETCS HEMPEPHIBHOE
oOpa3oBaHue, 4TO TpeOyeT MOIHOIIEHHOM 6a30B0il 00111e00pa3oBaTeIbHON MOATOTOBKY, B TOM YHCIIE U
MareMatuueckoi. M HakoHelr, Bce 0OoJIbIe CrIenUaibHOCTEH, T/Ie HE0OXOUM BBICOKHI YPOBEHB
00pa3oBaHMsl, CBA3aHO C HETIOCPEACTBEHHBIM IPUMEHEHUEM MaTeMaTUKU (SKOHOMUKA, Ou3Hec, (GPUHAHCHI,
¢bu3uKa, XUMuUs, TEXHUKA, THHOPMATHKA, OMOJIOTHSI, IICUXOJIOTHS U p.). Takum oOpazoM, pacmumpsercs
KpYT IIKOJBHUKOB, JIs1 KOTOPBIX MAaTEMaTUKa CTAHOBUTCS 3HAYUMBIM IIPEIMETOM.

JU1s1 )KU3HU B COBPEMEHHOM OOIIIECTBE BAYKHBIM SIBIIAETCS (OPMHUPOBAHUE MATEMATUYECKOTO CTUJIS
MBIIIEHHMS], TPOSBIIAIOILErOCS B ONPEAEIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mpoliecce MmaremMatnyeckou
JESTeNbHOCTH B apCeHall IPUEMOB U METOJI0B YEJIOBEUECKOTO MBIIIIEHHS €CTECTBEHHBIM 00pa3oM
BKJTIOYAIOTCS MHAYKIHS U AeIYKLUs, 0000IIEeHIE U KOHKPETH3alHs, aHaJIN3 U CUHTE3, KJIaccu(uKaus 1



cucreMarusanus, abctparupoBanue u aHajuorusi. OObeKThl MATEMAaTHYECKUX YMO3AKIIOUCHUH U ITpaBUiIa
WX KOHCTPYHPOBAHUS BCKPHIBAIOT MEXAHU3M JIOTUYECKHUX MTOCTPOSHUM, BEIPA0ATHIBAIOT YMEHUS
(bOpMYHHpOBaTB, OGOCHOBBIBaTB " JOKAa3bIBATb CYKACHUSA, TCM CaMbIM PAa3BUBAIOT JIOTHYCCKOC
MBIIIJICHHUEC. Bez[ymaﬂ POJIb MPUHAJIC)KHUT MAaTCMATHUKE B (bOpMI/IpOBaHI/II/I AITOPUTMHUYCCKOI'O MBIIIJICHU S
Y BOCIIUTAaHUHM YMEHUH JEHUCTBOBATH 110 3aJJaHHOMY AJITOPUTMY U KOHCTPYHMPOBATH HOBBIE. B x01€
pelICHus 3a1a4 — OCHOBHOH yqe6H0171 ACATCIIBHOCTH Ha YPOKaxX MaT€MaTUKN — Pa3sBUBAIOTCA
TBOPYCCKad U MpUKIaaHasA CTOPOHBI MBILIJICHUA.

O6yqu1/1e MaTEMATUKE 1a€T BO3SMOXKHOCTD pa3BUBaTh y yHallluXCs TOYHYIO, SKOHOMHYIO 1
MH(POPMATUBHYIO peUb, YMEHHE OTOMpATh HauboJIee MOAXOISIINE I3bIKOBbIE (B YaCTHOCTH,
CUMBOJIMYECKHE, TpaduuecKue) cpecTBa.

Matemaruueckoe 00pa3oBaHHUe BHOCHT CBOHM BKJIa/ B (hopMupoBaHUE 0OIICH KYIBTYPHI YeJIOBEKa.
HeO6XOI[I/IMBIM KOMIIOHCHTOM 06]]_[6171 KYJIBTYPEI B COBPEMECHHOM TOJIKOBAaHHUU SABJIACTCA o6mee
3HAaKOMCTBO C ME€TOAaMU IIO3HAHUA [[ef/'ICTBI/ITeJILHOCTI/I, npeaAcCTaBJICHUC O NPCAMETC U MCTOAC
MaTE€MATUKH, €T0 OTIUYHA OT METOJOB €CTCCTBCHHBIX U 'YMAHUTAPHBIX HAYK, 00 0COOEHHOCTIX
MNPUMCHCHUS MATCMATUKHU JIA pCIICHUS HAYUHBIX U ITPUKJIAIHBIX 3a1a4.

I/IsyquI/Ie MaTEMaTUKHU CHOCO6CTByeT 9CTCTUYCCKOMY BOCIIMTAHUIO YCJIOBCKA, IOHUMaHUIO
KpaCOThI U U3AICCTBA MATCMATUYCCKUX paCCYH(HCHHﬁ, BOCIIPHUATHUIO TCOMETPHUICCKUX (bOPM, YCBOCHHIO
UaACH CUMMCTPHU.

I/ICTOpI/Iﬂ Pa3sBUTHUA MAaTEMAaTUYCCKOI'0 3HaHHA JaCT BO3MOKHOCTD ITOITOJIHUTD 3aIllaC UCTOPHUKO-
HAay4YHBbIX 3HAHUU IMIKOJIBHHUKOB, C(I)OpMI/IpOBaTB Y HUX MIPEACTABIICHUA O MATEMATUKE KAK YaCTU
00IIeYeTIOBEYECKOM KYIbTYphl. 3HAKOMCTBO C OCHOBHBIMU UCTOPHYCCKUMH BEXaMH BOSHHUKHOBCHHSI U
Pa3BUTHUA MaTeMaTHUYEeCKOMU HAyKH, C I/ICTOpHGﬁ BCINKHX OTKpBITI/Iﬁ, HMCHaAMH J'IIOI[@fI, TBOPUBIIHUX HAYKY,
JOJDKHO BOMTH B MHTEIUIEKTYaIbHBIN 0ara)x KaXKaoro KyJbTYpPHOTO YEIIOBEKa.

3. Mecto yueOHOro nmpeaMera «Aureopa -9» B yueOHOM NJIaHe
Pabouas nporpamMmma KOHKpETU3HUPYET COACPIKAHUEC ITPEAMCTHBIX TEM 06p8.30BaTeJ'ILHOl"O
CTaHJapTa, AaeT pacupeaeieHne yueOHbIX YacoB MO pa3zienaM U TeMaM Kypca. OHa paccuntana Ha 136
4JacCoB U3 pacycTa 4 y‘Ie6HBIX qaca B HCIACIIIO.

KoanyecTBO 4acoB no pasaeaam:

Paszen Konu4yecTBo 4yacos B KonTpoJbHble
paboueii nporpamme padoThI
1. BeogHOe noBTOpEeHME 11 BxonHast KOHTpoOJIbHAsS
pabora
2. KBagparnunast QyHKIHS 35 Nel,Ne2
3. YpaBHeHUS U HEPABEHCTBA C OJHOU 2 No3,No4
epeMEHHO
4. YpaBHEHMs U HEPABEHCTBA C ABYMS 27 Ne5
epEeMEHHBIMU
5. Apudmernyeckast U reoMeTpuyecKas 21 Ne6, Ne7
IPOTPECCUH
6. DneMeHTbl KOMOMHATOPUKHU U TEOPUU 20 Ne8
BEPOSITHOCTEH
8. ItoroBoe noBTOpeHHE Kypca anreopst 9 30 Ne9
KJ1acca.
Htoro 140 10
4. Conepxkanue yueOHOro nmpeamera
IToBTOpEHHeE.

Ieas: [ToBTOpeHne, 06001IEHIE U CHCTEMAaTH3alUs 3HAHUHA, YMEHHUI U HABBIKOB 32 KypC alnredpsl
8 KJacca.
I'maBa 1. KBagpatuunas pyHknus.
@yuxyus. Ceovicmea ¢hynkyuii. Keaopamuwiii mpexunen. Paznoocenue keaopamno2o mpexuieHa Ha
muoxcumenu. Pynxyus y = ax” + bx + ¢, eé ceoticmea u epagux. Hepasencmea smopoii cmenenu ¢
00HOU nepemeHHou. Memoo unmepsanos.



Llesib: paciIupuTh CBEJICHHUS O CBOMCTBAX (QYHKIUI1, 03HAKOMUTH 00YJaIOLINXCS CO CBOMCTBAMU
¥ TpadMKOM KBaIpaTHIHOM (yHKIMH, cHOPMEPOBATH YMEHHE PEIIaTh HEPABEHCTBA BHA ax’ + bx + ¢>0
ax’ + bx + ¢<0, rme a= 0.

B Hauane TeMbl cucTeMaTU3UpyOTCs cBeieHHUs 0 QyHKIMX. [IOBTOPSAIOTCS OCHOBHBIE MTOHATHSL:
(byHKLUSA, apryMeHT, 00J1acTh onpeaeneHus GyHKuuu, rpaduk. JlaroTcs NOHATH O BO3pacTaHUH U
yObIBaHUM (YHKLIMH, IPOMEXYTKaX 3HAKOIOCTOSHCTBA. TeM cambIM co3faeTcs 0asza 11 yCBOCHHUs
CBOWCTB KBaIpaTUYHOMN M CTETMIEHHOW (DYHKIIMHA, a TaKXKe /Ui JaJbHEHIIEero yriryOIeHHs
(GYHKIMOHATIBHBIX IPEACTABICHUN IIPU U3YyYEHUHU Kypca anredpsl M Hayajl aHalIu3a.

[ToaAroTOBUTENBHBIM IIATOM K H3yYEHHUIO CBOMCTB KBAJPATHUHOW (DYHKIIMU SBIISIETCS TAK)KE
paccMOTpeHHE BOMPOCa O KBaJPaTHOM TPEXUWIEHE U €ro KOPHsX, BbIACICHUN KBaJpaTa IBywIEeHa U3
KBaJpaTHOTO TPEXWICHA, Pa3JI0KEHUH KBAIPATHOTO TPEXUICHA HA MHOXKUTEIH.

V3yuenne KBagpaTHIHON HYHKIMA HAYHHACTCS C PACCMOTPEHHMS QYHKIHH y=ax’, & CBOMCTB I
0COBEHHOCTEH TpadiKa, a TAKKE APYTHX YACTHBIX BHIOB KBAAPATHYHON DYHKIHMH — QYHKIMA y=ax’+n,
y=a(x-M)?. DTH CBECHUS UCIIONB3YIOTCS IPU H3YHIEHHH CBOMCTB KBAAPATHIHOM (YHKIIHH OBIIEro BUA.
BasxHO, 4T0GbI 06YUAIOIIHECS TIOHSUTH, 9TO rpaduK GyHKIHH y = ax’ + DX + ¢ MOXKET OBITh ONyUCH H3
rpaduka GYHKIHH y = ax’ ¢ IOMOIIBIO JIBYX MapalIe/IbHbIX MepeHocoB. [IpHEMBI TocTpoeHH s rpaduKa
dyHKIHE y = ax” + bx + ¢ 0TpaGaTHIBAIOTCS HA KOHKPETHBIX IIpHMepax. IIpy 5ToM 0c060e BHIMAHHE
ClIeAyeT yAeIUTh (POPMUPOBAHUIO Y O0YUAIOIIMXCS YMEHHSI YKa3bIBaTh KOOPAUHATHI BEPIIUHBI
napaboIIbl, € OCh CHMMETPHUH, HallpaBJICHNUE BETBEH MapadoIIbl.

[Tpu n3yueHnu 3ToM TeMBbI JalbHeHIee pa3BUTHE OIYYaeT YMEHHE HaXOAUTh 110 rpaduky
MIPOMEKYTKH BO3pACTaHMs U YOBIBaHUS (PYHKIINH, & TAK)KE IIPOMEKYTKH, B KOTOPBIX (DYHKIUS COXpaHseT
3HaK.

DopMHUPOBAHIE YMEHHIT PelaTh HepaBEHCTBA BH/IA ax> + bx + ¢>0 ax® + bx + ¢<0, rae a= 0,
OCYLLECTBIISIETCA C ONOPON Ha CBEJIEHUs O IrpaduKe KBaApaTUYHON (YHKLUH (HaNpaBiIeHUEe BEeTBEH
napaboIIbl €€ PACIOI0KEHHE OTHOCUTENILHO ocH OX).

OOyuarouiyecs 3HaKOMSTCS C METOJIOM HHTEPBAJIOB, C IOMOILBIO KOTOPOT'O PEILAOTCs
HECJIO)KHBIE palliOHAbHBIC HEPABEHCTBA.

OOGyuarommecs 3HaAKOMSATCS O CBOHCTBAMHU CTENEHHON QYHKIMH y=X IPU YETHOM U HEYETHOM
HaATypaJbHOM IOKazaresne N.. BBoguTcs moHsTHe KOpHA N-it crenern. OOydaromumecs 10 KHBI

MOHMMATh CMBICI 3armceil Buma Y—27 , {/81. OHu monyHaroT MpecTaBIeHHE O HAX0YKICHNN 3HAYCHHI
KOpHS C IOMOUIbIO KaJIbKYJIATOPA, IPUYEM BbIpAaOOTKA COOTBETCTBYIOIIMX YMEHUI He TpeOyeTcs.
I'naBa 2. YpaBHeHHsI M HEPAaBEHCTBA C OHOI MepeMeHHO.

Lenvie ypasnenus. Hepasencmea emopoii cmenenu ¢ 00Hot nepemenHoll. Memoo unmepeanos.

Heab: cuctemaTu3supoBaTh U 000OIIUTH CBEJEHUS O PELICHUH LIETBIX C OAHON EPEMEHHOM,
c(opMHpOBATh YMEHHE pellIaTh HEPABEHCTBA BUA ax’ + bx + ¢>0 ax? + bx + ¢<0, e a# 0. Bripaborats
YMEHHUE PEIIaTh MPOCTEHIINE CUCTEMBI, COIEPKALINE YPABHEHHE BTOPOU CTEIIEHH C JBYMS
MEPEMEHHBIMH, U TEKCTOBBIE 3a/1a41 C IOMOIIbIO COCTABJICHUS TAKUX CUCTEM; BBIpa0OTaTh YMEHHE
pemars IpoCTENIINE CUCTEMBI, COAECPKALIUE YPABHEHUE BTOPOM CTENEHU C IByMsI IEPEMEHHBIMU, U
TEKCTOBBIE 3a/1a4 C IIOMOILBIO COCTABIICHUS TAKUX CUCTEM.

B aroit Teme 3aBepHIaeTCs M3y4eHUE PALIMOHAIBHBIX YPABHEHUI C OTHOM NIEpeMeHHON. B cBsi3m ¢
STUM MPOBOJIUTCA HEKOTOpoe 0000IIeHNE U YIiTyOJieHHe CBeIeHUH 00 ypaBHEHUX. BBOIsTCA NOHATHS
L[EJIOT0 PAllMOHAIBHOIO YpaBHEHUS U ero creneHu. O0yyaromnecst 3HaKOMSTCS ¢ pellieHueM ypaBHEHUI
TPETbEU CTENEHU U YETBEPTOM CTENEHU C IIOMOILBIO PA3JI0KEHNS HA MHOKUTENH U BBEJICHUS
BCIIOMOTaTeJIbHON MTEPEMEHHON. MeTO1 pellieHNs] ypaBHEHNH ITyTEM BBEJICHHS BCIOMOTaTENbHBIX
MEPEMEHHBIX OY/IET IUPOKO MCIIOIB30BaThCs JabHEHIIIEM MTPH PEILICHUH TPUTOHOMETPUYECKHUX,
Jorapu(MHUUECKUX U IPYTUX BUJOB YPaBHEHUH.

®opmMupoBaHuE YMEHUH pelIaTh HEPAaBEHCTBA BUAA ax® + bx + ¢>0 ax? + bx + ¢<0, re a= 0,
OCYILIECTBIISIETCS C ONIOPO Ha CBEACHUS O rpaduKke KBaJpaTHUHON QpyHKINY (HampaBiIeHUe BETBEH
napaboJIbl €€ PacIIoIOKEHUE OTHOCUTENBHO ocH OX).

OOyuatoniyecs 3HaKOMATCS ¢ METOJIOM HHTEPBAJIOB, C IOMOILBIO KOTOPOI'O PEILIAIOTCS
HECJIOXKHBIE palllOHAJIbHBIE HEPABEHCTBA.

I'naBa 3. YpaBHeHHsI M HEPABEHCTBA C ABYMS lepeMeHHbIMM.

Ypasnenue c 0eymsa nepemennvimu u e2o epagpux. Cucmemvl ypasHeHuii 6Mopoui Cmenexu.
Pewenue 3a0au ¢ nomowpto cucmem ypasuenuii 6mopou cmenenu. Hepagencmea ¢ 08yms nepemeHHbiMuU
U UX cucmembi.



Leab: BEIpaboTaTh YMEHHSI PEIIATh MPOCTEHINNIE CUCTEMBI, COIepKAINE YPaBHEHUE BTOPOIl
CTEIICHH C ABYMS IIEPEMEHHBIMH, U TEKCTOBBIC 33[Ja4H C IOMOIIBIO COCTABICHHS TAKMX CUCTEM.

B nanHoO# Teme 3aBepiiaeMcsi U3y4€HHUE CUCTEM YPAaBHEHUH € ABYMs. IIepeMeHHbIMH. OCHOBHOE
BHHUMaHUE yJENIeTCs CUCTEMAM, B KOTOPBIX OJHO U3 YPABHEHMI NIEPBO CTENEHH, a APYTro€ BTOPOMA.
W3BecTHBIN 00yJaronmmMcs crnoco0 MoJCTaHOBKY HAXOMT 3/1eCh JalbHeHIee MPUMEHEHHE U TI03BOJISIET
CBOJUTH PEIIEHUE TAKMX CUCTEM K PELICHHIO KBAaJPAaTHOIO YPABHECHHUS.

O3nakomiieHHE 00yJarOMINUXCsl ¢ IPUMEPAaMH CUCTEM YPAaBHEHHH C IByMs IIEPEMEHHBIMHU, B
KOTOpPBbIX 00a ypaBHEHUs BTOPOH CTENEHHU, TOJIKHO OCYLIECTBIATHCA C IOCTATOYHON OCTOPOKHOCTBIO U
OrpaHNYMBATHCA NIPOCTEUILMMU IIPUMEPAMH.

[TpuBneueHre N3BECTHBIX 00YUYAIOIMMCS IT'PapUKOB [TO3BOJISET IPUBECTU PUMEPHI
rpaduuecKoro pemeHust CuctTeM ypaBHeHUd. C moMomibio rpadu4eckux mpeicTaBIeHI MOKHO
HarJsIHO 1T0Ka3aTh 00YyUYaIOIIMMCS, YTO CUCTEMBI JABYX YPaBHEHHH € IByMs IEPEMEHHBIMU BTOPOI
CTEIIEHU MOTYT UMETh OJIHO, 1Ba, TPH, YETHIPE PEILEHUS UM HE UMETh PELICHUMN.

PazpaOoTaHHbIil MaTeMaTHYECKHIl armapaT MO3BOJISET CYLIECTBEHHO PACIIMPUTH KJIACC COJIEpKATEIbHBIX
TEKCTOBBIX 3a/1a4, PEIIAEMBIX C IIOMOILBI CUCTEM YPABHEHUM.

I'nasa 4. [Iporpeccuu.

Apugpmemuueckasn u ceomempuueckasn npoepeccuu. Popmynvi N-20 uieHa u cymmvl nepsvix N uieHos
npoepeccuu. beckoneuno yoviearowas ceomempuieckas npocpeccus.

Hesb: 1aTh MOHATHS 00 ApUPMETUIECKON H TEOMETPUIECKOM MPOTPECCHAX KaK YHCIOBBIX
[I0CJIEI0BATENBHOCTAX 0CO00Ir0 BUA.

IIpu n3y4eHnM TeMbI BBOJUTCS IIOHATHE MTOCIIEN0BATEIbHOCTH, PA3bsCHAETCS CMBICI TEPMUHA «N-
i 4JIeH NoCiIe10BaTeIbHOCTU Y, BEIpa0aThIBa€TCsl YMEHHE UCII0JIb30BaTh MHIEKCHOE 0003HaYeHue. DTu
CBEJIEHUS HOCSIT BCIIOMOTATENbHBIN XapaKTep U UCTIONB3YIOTCS JUISl U3YYEHUS apu(PMETUIECKON 1
TreOMETPUUYECKOM MPOTrPECCUH.

Pabora ¢ ¢popmynamu N-ro 4aeHa ¥ CyMMBI IIEPBBIX N YWICHOB MPOTPECCHil, TOMUMO CBOETO OCHOBHOTO
Ha3HA4YECHMS, I103BOJISIET HEOIHOKPATHO BO3BPAILATHCS K BBIYUCICHUSIM, TOKIECTBEHHBIM
peoOpa3OBaHUAM, PEIICHUIO YPaBHEHHH, HEPaBEHCTB, CUCTEM.

PaccmarpuBaroTcst XapakTepucTHYeCKHEe CBOMCTBA apU(PMETHUECKOM U TeOMEeTpHUYECKON
MIPOTPECCUH, YTO MO3BOJIIET PACIIUPUTH KPYT IIPEAIaracMbIx 3a1a4.

I'maBa S. DiieMeHTbI KOMOMHATOPHKH ¥ TCOPHH BEPOSATHOCTEH.
Kombunamopnoe npasuno ymnoicenus. Ilepecmanoexu, pazmewenus, covemanus. Omuocumenvhas
uacmoma u 8eposAmHOCMb CAYUAUH020 COObIMUAL.

Heab: 03HaKOMUTH 00YYAIOIINXCS ¢ TOHATUAMYU IEPECTAHOBKH, pa3MEILEHUs, COUETaHUs U
COOTBETCTBYIOLIMMHU (HOpMYIIaMH JUIs IOJICUETa UX YMCIIA; BBECTH MOHATUS OTHOCUTEIBHON YaCTOTHI U
BEPOATHOCTH CIy4ailHOro COOBITHSI.

N3yueHne TeMbl HAUMHAETCS C PELIeHUs 3ajay, B KOTOPBIX TPeOyeTcsl COCTaBUTh T€ WM UHbBIE
KOMOMHAIIMM 3JIEMEHTOB H. MTOICYUTATh UX YHUCII0. Pa3bsicHsAeTCS KOMOMHATOPHOE NMPABUIIO YMHOKEHHUS,
KOTOPOE MCIIONHATCA B AajbHEHIIeM pU BbIBOJE (hOpMYIT ISl TOICYETA YHCIIa IEPECTaHOBOK,
pasMmerennit u couetanuil. [lpu n3yueHnn qaHHOTO MaTepraia He0OX0AUMO 0OpPAaTUTh BHUMAHUE
o0yyJaroImuxcs Ha pa3jinyre MOHATUH «pa3MeIIeHUe» U «CoYeTaHuey, chopMUpoBaTh Y HUX YMEHHE
OTIpeeNsATh, O KaKOM BHJIe KOMOMHAIUI HIET peyb B 3aaue.

B nanHoit Teme oOyuaromiyecs 3HaKOMSTCS C HAYaJIbHBIMHU CBEJICHUSMHU U3 TEOPUHU BEPOSITHOCTEH.
BBoasTcs noHATHs «ciaydaiiHOe COOBITHEY, «\OTHOCUTENIbHAS YacTOTa», «BEPOSITHOCTh CIIy4altHOTO
coOBITHS». PaccMaTpuBaIOTCs CTATUCTUYECKUN M KITACCUYECKHM MOIXOAbI K ONPEIeICHUIO BEPOSITHOCTH
cllydaiiHOTO coObITHSA. BaxkHO 00paTuTh BHUMaHKE O0Y4aIOLIUXCS HA TO, YTO KJIACCUYECKOe
OIpeJIeIeHUE BEPOSATHOCTH MOXKHO NPUMEHSTH TOJIBKO K TAKMM MOJIENISIM PEAbHBIX COOBITHIA, B KOTOPBIX
BCE UCXO/BI SBIISIFOTCS PABHOBO3MOKHBIMH.

6. IloBTOpeHue.

Hean: [ToBTopenue, 06001IeHNE U cCTEMaTU3allusl 3HaHUH, YMEHUI 1 HaBBIKOB, MTOJTYYEHHBIX Ha
YpOKax 1o JaHHBIM TeMaM (Kypc anredpsl 9 kiacca).



5. TemaTn4eckoe JIAaHMPOBaHMe MO ajredpe B 9 kiaacce
VYuebnuk: Makapsrues 0. H. «Anre6pa 9»
(5 4 B Hexemro, Bcero 140 )

Ne Koua-Bo
naparpada/ XapakTepucTHKAa OCHOBHBIX BH/I0B /1eSIT€IbHOCTH
Conep:kaHue y4eOHOT0 MaTepuaJia 4acoB N N
NyHKTa o0yyawmuxcst (Ha ypoBHe yueOHBIX J1eiicTBHI)
yuyeOHUKa
BBO/IHOE IIOBTOPEHUE 11 y | BemonusaTh apudmeTnyecKue ASHCTBHS C
Pemienue nuHeHBIX U KBAJpaTHBIX YPaBHEHUI 14 anrebpamieckuMu 1po0siMi.  [IpoBepsTH MPAaBHIIBHOCTD
DOPMYJIbI COKPALICHHOTO YMHOKCHHS 1yg BBIYMCIICHUN. PelaTs TuHeNHbIe ypaBHEHUS U
PalHoHaIbHbIE APOOH 14 HEpaBEHCTBA, KBaJpaTHbIE U JPOOHO-pALlMOHAIbHbIE
CucreMbl TMHENHBIX U KBAJIpaTHBIX YpPaBHEHUN 1y ypaBHeHus. PellaTh TEeKCTOBbIE 3a1aH.
HepaBeHCTBa 1 X CHCTEMBI ly
KBanpaTHbie KopHU 14
DyHKIIUU lua
CreneHb C 11eTIbIM OKa3aTesieM. DJIEMEHThl CTaTUCTUKU ly
Pemenue TeKCTOBBIX 3a7a4 ly
BBosHas koHTpoJbHas paboTa Iy
AHanu3 KOHTPoJIbHOM paboThl. Penienue 3agau
I'naa |. KBAAPATUYHASA ®YHKIUSA 35 gy | Beraucnsars 3naueHust GyHKINUH, 3a1aHHON (HOpMYIIOit, a
81 DYHKINI ¥ UX CBONCTBA 74 TaKxe IByMs TpeMs GpopmynaMu. ONuceIBaTh CBONCTBA
§2 KBapaTHbIii TpeXwicH 6 GyHKIMI HAa OCHOBE UX Irpa)uyecKoro npeicTaBIeHus.
Konmponvnas paboma Nel 1y WuTepnipeTrpoBaTh rpapyKu peagbHbIX 3aBUCUMOCTEH.
§3 Kpazpatnanas GyHKIHA 1 ee rpaduk 114 IToxa3biBaTh CXeMaTHECKH MONOXKEHHE Ha .,
§4 Crenennas ¢pyukius. Kopens N-il creneHy. k! KOOp)é[HHaTHOH HHOgKOCTH rpadukos QyHiuui y=ax’, 9
Konmponohan paboma Ne2 74 y=ax"+n, y=a(x-m)°. Ctpouts rpadux QyHKIHH y = ax
+ bx + ¢, yMeTh yKa3pIBaTh KOOPIUHATHI BEPIINHBI
napabobl, €€ OCh CHMMETPUH, HAallpaBJIeHNUE BETBEH
nmapaboJIbL.
N300paxath cxeMaTHIecKu rpaguk GpyHKIum y = x" ¢
YETHBIM ¥ HEYETHBIM N. MOHUMATh CMBICI 3aluceil Buaa
Va, Va ut.n.,rne a - HekoTopoe uucio. MmeTs
IIPEJICTaBICHUE O HAXOKICHUM KOPHEN N — I CTENEHHU C
MTOMOUIBIO KAJIBKYJIATOPA.
I'aasa |l. YPABHEHUSI 1 HEPABEHCTBA C OJJHOM NEPEMEHHOM 26 y | Pemars ypaBHeHUs TpeThel U 4ETBEPTON CTENIEHU C
85 VpaBHEHHSI C OJJHOM IepEeMEHHOM 12 4 IIOMOUIBIO PA3JIOKEHNUS HA MHOYKUTENIN U BBEJCHUS
86 HepaBeHCTBA C OHOMN [epPEMEHHOI 124 BCIIOMOTaTEIbHBIX IEPEMEHHBIX, B YACTHOCTH PELIaTh
Konmponsnas paboma Ne3, Ned 2y OukBazpaTHble ypaBHeHUs. Pemars 1poOHbIE




paloHaIbHbIE YpaBHEHUS, CBOJS X K LIEIBIM
YPaBHEHUSAM C MOCJIEIYIONIEH TPOBEPKOM KOPHSI.
Pemate HepaBeHCTBA BTOPOM CTENIEHU, UCIIOIb3YS
rpaduueckue npejacrapieHus. Mcnoab3oBatk METOA
MHTEPBAJIOB JIJIS1 PELIEHMSI HECTIOKHBIX palliOHAIBHBIX
HEPABEHCTB.

I'nasa I1l. YPABHEHUS U HEPABEHCTBA C IBYMS IEPEMEHHbIMHA 27 q | Ctpouth rpaduku ypaBHEHUH C IByMsl IEPEMEHHBIMU B
87 YpaBHeHUsI ¢ IBYMsI IEPEMEHHBIMU M UX CUCTEMBbI 16 u MPOCTEHIINX CITy4asK, KOria rpap KoM sBIsCTCS
88 HepaBeHcTBa ¢ 1ByMsl IEPEMEHHBIMU U UX CHCTEMBbI 104 npsiMas, iapaboia, runepooa, OKpyKHOCTb.
Konmponvhas paboma Neb 14 ch0ﬂb3013aTL UX JJ1s Tpa)uuecKoro penieHus: CUucTeM
YPaBHEHHIA C IBYM MTEPEMEHHBIMH.
Pemate crioco60M MoACTaHOBKHM CUCTEMBI IBYX
YpaBHEHHI C IBYMsI IEPEMEHHBIMH, B KOTOPBIX OJTHO
ypaBHEHHE NIEPBOIl CTENEeHHU, a JPYroe — BTOPOIl CTENEeHH.
Pemrate TeKCTOBBIE 33/1a4H, UCTIONB3YS B KAUECTBE
anreOpanveckoi MOJIEIH CUCTEMY YpaBHEHUN BTOPOI
CTETICHU C JIBYMS TIEPEMEHHBIMH; PEIIaTh COCTABICHHYIO
CUCTEMY, UHTEPIPETUPOBATh PE3YJIbTAT.
I'nasa IV. APUPMETHUYECKAS U TEOMETPUYECKAS ITPOT'PECCUHA 21 gy | [IpumeHsTh MHACKCHBIE 0003HAYEHUS SIS YICHOB
89 ApH(pMETHICCKas TPOrPECCHsI 9q MOCJIEeIOBATENBHOCTH. [[pUBOINTE IPUMEPHI 3aAaHUS
Konmponvhas paboma Ne 6 1y nocjenoBarenbHOCTEN GOPMYIOi N-ro 4ieHa u
§10 [eomeTprYecKas MpOrpeccus 10 g PEKyPPEHTHOH (popMyIOH. 5
Konmponsnas padoma Ne T 1y BeiBoauts popmyny Nn-ro uneHa apupMeTHYecKon
MIPOTPECCUU M TEOMETPUIECKOM MTPOTPECCUH, CYMMBI
HEPBLIX N YJIEHOB apu(METUYECKON U FeOMETPUUECKOI
MIPOTPECCUH, PEeIIaTh 3a/1a41 C UCIIOIB30BAaHHEM ITHX
¢dopmyi. JlokazpBaTh XapaKTePUCTHYECKOE CBOWCTBO
apu(pMeTHYECKON U TEOMETPUIECKOI MPOrpeccuil.
Pemrate 3a1a4un Ha CIIOYKHBIE TIPOIIEHTHI, HCIIONB3YSI TIPH
HE00XO0IMMOCTH KAJIBKYJIATOP.
I1asa V. DJJIEMEHTBI KOMBUHATOPUKHU U TEOPUU BEPOSATHOCTEN 20 y | BeimonusATs nepebop Bcex BO3MOXKHBIX BApUAHTOB JIJIst
811 D71eMeHTH KOMOMHATOPUKH 1149 nepecyéra 00beKTOB U KoMOUHauui. [IpuMeHsaTh
812 HauanbHble cBeIeHUS U3 TEOPUU BEPOSITHOCTEN 8u TMPABHII0 KOMOHHATOPHOTO YMHOKCHHUS.
Konmponvhas paboma Ne 8 1y Pacrno3HaBaTh 3a/1a4M Ha BEIYMCIICHUE YUCIIA

MEPECTAaHOBOK, pa3MEIICHUH, COUETaHUN U TPUMEHSTh
COOTBETCTBYIOIIHE (POPMYIIBI.

BbIuucnaTe 4acToTy citydaitHOro coobiTus. OLeHUBaTh
BEPOSATHOCTH CIy4alfHOTO COOBITHS C MOMOIIBIO YaCTOTHI,




YCTaHOBJIECHHOM ONBITHBIM yTéM. Haxoaute
BEPOSITHOCTH CIIY9aifHOTO COOBITHS HAa OCHOBE
KJIACCUYECKOT0 ONpEIEICHUE BEpOATHOCTH. [I[pruBOAUTH
MIPUMEPHI TOCTOBEPHBIX U HEBO3MOYKHBIX COOBITHI.

ITOBTOPEHHE

304

Umoeo

140 4




W3yuenne wmaremMaTuku B 9 Kiacce HaNpaBiIeHO Ha JIOCTH)KEHHE OOYYalOIMMHCS JIMYHOCTHBIX,
METaNpeIMETHbIX (PEryJIATUBHBIX, IO3HABATEIbHBIX 1 KOMMYHUKATUBHbIX) M IPEIMETHBIX PE3YJILTATOB.
[IpenmMeTHBIM pe3yIbTaTOM U3YyUCHHSI Kypca sIBIIeTCsl CPOPMUPOBAHHOCTH CIAESIYIOIUX YMEHUH.

IIpeomemnas obracme «Keaopamuunas gpynxyus»

PeleHue 3a1a4 IyTeM BBIICICHHS KBaApaTa ABy9ICHa U3 KBaAPAaTHOro TpexwicHa. DyHkuus y=ax’ +
bx + ¢, e€ coiictBa, rpaduk. Ilpocreiimme mnpeoOpasoBanus rpadukoB (yHkuuil. PeiieHne HepaBeHCTB
BTOPOM CTENEHU C OJHOU MepeMeHHOM. [Pellenune paimoHaibHbIX HEPABEHCTB METOJIOM UHTEPBAJIOB. |

3HaTh OCHOBHBIC CBOMCTBA (DYHKLUH, yMETh HAXOAUTh MPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, BO3PACTAHUS,
yObIBaHUS () YHKIIHMA

3HaTh ompeeieHue U CBOMCTBA YETHON M HEUETHOH (yHKUUH, ONpeaesieHue KOpHs N- i CTeNeHu; mpu

KaKMX 3HAYEHUSIX a HMMEET CMBICH BBIPAXKEHHE %/a. 3Hath, UTO CTENEHb € OCHOBAHHEM, paBHbM O
OTIpEeENSAETCS TOJNBKO JUIS TOJOXKHUTEIBHOTO APOOHOrO IMOKa3zaTedsi M 3HaTh, YTO CTENEHH C JIPOOHBIM
mokaszaTejleM He 3aBUCAT OT cmoco0a 3amucu I B BHJE JApPOOH; CBOWCTBA CTENEHEW C pPalMOHAJIBHBIM
MIOKa3aTeJeM.

YMeTh HaXOAUTh 00JIACTH OMPEACTICHUS U 00JaCTh 3HAYCHNUH (QYHKIIUH, YUTATh rpaduk GpyHKIHH

YMeThb pemaTh KBaJpaTHbIC YPABHEHUS, ONPEACISATh 3HAKU KOPHEH

YMeThb BBINOIHATH Pa3IoKEHUE KBAJPATHOTO TPEXUIEHA HA MHOKUTENIN

YMmerb crpouth rpaduk (QyHKIUU y=ax2 ' BBINONHATH TpOCTEHIINe Mpeodpa3oBaHusa TpaduKoB
byHKIUH

YMmeTh cTpouTh rpaduk KBaapaTHuHONW (yHKIMH Y=ax“~ + DX + ¢, BBINOJHATH MPOCTEUIINE
npeoOpa3oBanust rpadukoB (QyHKIUIH, HAXOMUTh TO rpaduKy HyIH (QYHKIHH, MPOMEXKYTKH, Tae (QYHKIHS
MIPUHUMAET MOJIOKUTEIbHBIC U OTPUIIATEIbHbIC 3HAUCHHUS.

YMeTh HaXOAUTh TOUKH IepecedeHus rpaduka KBaapaTHIHON QYHKIIMH C OCSIMH KOOPAMHAT.

YMeTh packiiafpiBaTh KBaJIpaTHBIN TPEXUICH HA MHOKHUTEIH.

YMmerh pemiatb KBagpaTHOE HEPABEHCTBO ax? +Bx+c.>0 anreOpanveckuM CrocodoM. YMeEThb periarh
KBaJ[paTHOE HEPABEHCTBO C MMOMOIIBIO I'paduKa KBaAPaTUYHON (HYHKLIUN

YMmersh pemath KBaJIpaTHOE HEPABEHCTBO METOJOM HMHTEPBAJIOB MU HA OCHOBE CBOWMCTB KBAJIPaTHYHOU
byHKIIH.

YMmerb crpouth rpaduk QYHKIMM y=X , 3HATh CBOMCTBA CTENEHHON (YHKIUU C HATypaabHBIM
TI0Ka3aTeeM, yMETh PENIaTh yPaBHEHHWs X '=a IPHU: a) YETHBIX M 0) HEYETHBIX 3HAYEHMAX N. BBITONHATH
npocTeiime npeoOpa3oBaHUs M BBIYKUCICHHS BBIPAKEHUH, COAEpXKALIUX KOPHM, HPUMEHSS H3YyYEHHBIE
CBOWCTBA apH(PMETHYECKOr0 KOpHSI N-i CTerneHUu. YMEThb BBINOJIHATh MPeoOpa3oBaHMs BbIPaKEHUI,
COJIep KaIlMX CTENEHH ¢ APOOHBIM MOKa3aTeNeM.

2

HDedM@mHClﬂ obaacms « yDCIGHeHM}Z U _HepaeerHcmea C 00HOU nepemeHHOﬁ»

3HAaTBH METO/IbI PEILICHUSI YPaBHEHUI

YMerp peliats LEIble YPaBHEHHS METOIOM BBEICHHS HOBOM NEPEMEHHOW, 3aMEHOM NEPEMEHHON U
HEPABEHCTBA C OJHOW MEPEMEHHON METO/I0M MHTEPBAJIOB.

IIpeomemnas obracmo « Ypasuenus u_nepagencmea ¢ 08YyMs HepeMeHHbIMUY
3HaTBH METO/IbI PEIICHUS] YPAaBHEHUI:
a) pa3yIoKeHUE Ha MHOKUTEIIH;
0) BBe/IeHUE HOBOW NIEPEMEHHOI;
B)rpaduyeckuit cnocooO.
YMers pemaTs 1enble ypaBHEHUS METOIOM BBEICHUS HOBOW IIEPEMEHHON
YMeThb pemaTh cCUCTEMBI 2 ypaBHEHUH € 2 mepeMeHHbIMU I'pauyecKuM criocoOom
YMeTsb pemiaTh ypaBHEHHs ¢ 2 IEPEMEHHBIMH CIIOCOOOM IMOJICTAHOBKU U CJIOXKEHHUS
YMeThb pemaTh 3a1a4u «Ha paboTy», «HA JBUKEHHE» U JIPYTHe COCTaBICHUEM CUCTEM YPaBHEHUH.

IIpeomemnas oonacme «Ilpoepeccuu»

3narp Qopmyny N-ro uieHa apudMETHUECKOW TMPOrPECCHM, CBOMCTBA WICHOB apupMETHYECKON
MPOTPECCUU, CIIOCOOBI 3a/1aHus apUPMETHUUECKON MPOrpeccun

YMeTh MPUMEHATh POPMYITYy CYMMBI N —TIEPBBIX WICHOB apHU(METUIECKOIN MPOTPECCHH MPH PEUICHUN
3amad.

3HaTh, Kakas IOCIIEJOBATEIbHOCTh  SIBIISIETCS TEOMETPHYECKOW, YMETh BBISBISATBH, SIBISICTCS JIU
MOCIIEI0BATEIHLHOCTh TEOMETPUUYECKOM, €CITH J1a, TO HAXOAUTH (




YMeTh BBIUUCIATH JHOO0H WiIeH reOMETpUYecKoil mporpeccuu mno (opmyse, 3HaTh CBOWCTBA UJICHOB
rE€OMETPHYECKON MPOTPECCHH
YMeTh pUMEHATh POPMYITy IIPH PEIICHUH CTaHIAPTHBIX 3a/1a4

8
YMeTb npuMeHsTh Gopmyny S= — IIPU PEIICHUU PAKTHYECKUX 3a7a4

YMeTb HaXOAUTh Pa3HOCTh apU(PMETUUECKON IPOrPECCHH

YMeTh HaxXoAWUTh CyMMY N TEPBBIX WICHOB apU(PMETHUECKOW mporpeccuu. YMETh HaXOAUTh JIH0O0H
YJIEH T€OMETPUYECKON NTPOrpeCcCUr. Y METh HAXOJUTh CyMMY N IIEPBBIX WICHOB F€OMETPUYECKOU ITPOTPECCUHN.

YMers pemaTh TEKCTOBBIE 3a1a4H.

IIpeomemnas obnacme « Anemennmovl KOMOUHAMOPUKU U MeOpUU 8ePOSIMHOCHE»
3HaTh (HOPMYIIBI YKCIIA IEPECTAHOBOK, pa3MEIIEHUH, COYETAHUNH W YMETh MOJIb30BAThCS UMHU.
YMeTb 11071630BaThCS HOPMYII0 KOMOMHATOPUKU TPU BBIUKUCICHUH BEPOSITHOCTEH.

lloemopenue. Pewenue 3a0ay no kypcy aneedopol 7-9 ki

ToxnecTBeHHbIe MpeoOpa3zoBaHus anreOpanuecKkux BelpakeHuil. Perenne ypaBHenuil. Pemenue cucrem
ypaBHeHUH. Pemenne TekcToBbIX 3a1a4. Pemenne HepaBeHCTB U ux cucrteM. IIporpeccnn. @yHKImnu 1 ux
cBoiicTBa (Kypc anredpsl 9 kiacca).

OcHoBHBbIE BUAbI Y4eOHOIi 1eTeJIbHOCTH.

B xonme mnpemnopaBaHus MaTeMaTHKH B OCHOBHOHM IKoje, paboOThl Haj (GOPMUPOBAHHUEM Yy ydalluXcs
MEPEYHCICHHBIX B IPOrpaMMe 3HAHUN U yMEHHH, ciieayeT o0panarh BHUMaHHE Ha TO, YTOOBI OHU OBJIA/ICBAIIH
YyMeHuaMU 0bueyuebH020 Xxapakmepa, pa3HO00Pa3HBIMU CHOCOOAMU DesimeNbHOCHU, TIPUOOPETANIN OTIBIT:

- IUTAHUPOBAHHS W OCYIIECTBICHHUS AITOPUTMUYECKON JEATEILHOCTH, BBIMOJIHEHHUS 3aJaHHBIX U
KOHCTPYHPOBAHUS HOBBIX alTOPUTMOB;

- pelieHusi pa3HOOOpa3HBIX KIIACCOB 33/a4 W3 PA3IMYHBIX pa3fesioB Kypca, B TOM YHUCIE 3anad,
TpeOYIOIINX MOKUCKA MMYTH U CIIOCOOOB PEIICHHUS,;

- WCCJIEIOBATENbCKOM JICSITENIbHOCTH, Pa3BUTHUSL HJIEH, TMPOBEIACHUS OSKCIEPUMEHTOB, O00O0OIIECHMS,
MMOCTaHOBKH U ()OPMYIHMPOBAHUS HOBBIX 3a71a4;

- ICHOT'0, TOYHOTO, TPAMOTHOT'O M3JI0KEHHUSI CBOMX MBICJICH B YCTHON M MMMCHMEHHOM peuH,
MCIOJIb30BaHUS PA3IMYHBIX S3bIKOB MaTEMaTUKHU (CIIOBECHOTO, CHMBOJIMYECKOTO0, TPpapuueckoro), CBOOOHOTO
nepexoia ¢ OJHOTO SI3bIKA Ha IPYTOH IS WILTIOCTPAINH, HHTEPIPETAINH, apTyMEHTAIUU U JI0Ka3aTeIbCTBA;

- TIPOBEIEHUS JI0Ka3aTeIbHBIX PACCYKICHHH, apryMEeHTAINH, BEIIBIKEHUS THUIIOTE3 U KX 00OCHOBAHUS;
MOWCKa, CHUCTEMaTH3allud, aHaiu3a W Kilaccupukamuu WH(QOpMAIUK, HCIOIB30BaHUS Pa3zHOOOPa3HBIX
WH(OPMALIMOHHBIX ~ UCTOYHHKOB, BKIIOYas yuyeOHYI0 ¥ CHOPaBOYHYIO JIUTEpaTypy, COBPEMEHHBIE
WH()OPMAIMOHHBIC TEXHOJIOTHH.

Hcnonb3yemble TEXHOJIO0THU, MeTOABI M (POPMBI PaGOTHI.

[Tpu peanu3zanuu JaHHOW TMPOTPAMMBI UCTIONB3YIOTCS DJIEMEHTHI CICAYIOUINX MEXHOI02UIL:

1. 310poBBECOEpEKEHHUS;

2. IeIarOruKH COTPYIHHUYECTBA;

3. npobaeMHOro ooydeHus;

4. mosTanHoro GopMUPOBaHUS YMCTBEHHBIX JEHCTBHIA;
5. pa3BUTHUS UCCIEA0BATEIHCKUX HABBIKOB;
6
7
8

. UHAUBUAYAJIbHO-IMYHOCTHOTO 00Y4YEHHUS;
. Pa3BUTHUS TBOPUECKUX CIIOCOOHOCTEH;
. mudpepeHIMpoBaHHOTO TTOIX0/1a B O0yUEHHUH;
9. UKT;
10. urpoBsbIX;
Memodul 06yuenua:
l. Knaccudukanus no nCTOYHUKY 3HAHUI:
= (CnoBecHblE
»  Harngaaaelie
= JIpakTuueckue
Il. Knaccudukanms mo xapakrepy YI1]
*  OOBACHUTEIBHO-UILTIOCTPATUBHBIN
= JIpoGiieMHOE W3JIOKEHUE 3HAHUN
*  YacTHYHO-TIOMCKOBBIN (3BPUCTUUECKUIN)




=  HccnenoBarenbCKuii
=  PenpoayKTHUBHBII
1. Knaccudukanus no noruke

®*  HHIyKTUBHBIN

= JlenyKTUBHBII

=  AHasoruu
Jnist IpOTyKTUBHOM paboTHI 10 TaHHOM MporpaMMme cielyeT COYeTaTh MHOT000pa3rne METOI0B 00y4eHusI.
Dopmul padomboi
K naunbornee npuemiaemMbM popMam opraHu3aiy y4eOHbIX 3aHATHHA IO MATEMaTHKE MOXKHO OTHECTH:
Ypoxk-aexkuus. [Ipennonaratorcsi coOBMECTHbIE YCUIIUS YUUTENS U YYCHUKOB JJIs PeleHus: oOmiei
MPOOJIEMHOM TTO3HABATEILHOM 3a/1a4H.
Ypoxk-npaktukym. Ha ypoke yuaniuecs paboTaroT HaJl pa3IMuYHbIMU 3aJIaHUSIMU B 3aBUCHMOCTH OT CBOEH
MOATOTOBJICHHOCTU. BUibl paboT MOTYT OBITH CAMBIMH Pa3HBIMH: MUCbMEHHBIE UCCIICIOBAHUSA, PEIICHUE
Pa3IMYHBIX 33]1a4, MPAKTHUECKOE MPUMEHEHHUE Pa3InYHbIX METOI0B pelieHus 3a1a4. KoMOMHMpOBaHHBIN ypOK
Ipe/roiaraeT BeIOJHEHHE PadoT U 3alaHUi Pa3HOTo BUJA.
Ypox—urpa. Ha ocHOBe UTPOBOI1 I€ATEILHOCTH yUalIHecs O3HAIOT HOBOE, 3aKPEILIAIOT U3YUYEHHOE,
0TpabaThIBAIOT pa3IMYHbIE YUeOHbIC HABBIKH.
Ypok pemenusi 3a1a4. BoipaOaTeiBatoTCs y yyaliuxcs yMEHUS U HABBIKM PEICHUS 33/a4 Ha YPOBHE
00513aTeNbHON U BO3MO>KHOM MOJITOTOBKE.
Ypoxk-tect. TecTupoBanue NPOBOAUTCS C IENBIO JUATHOCTHKYU MPOOETIOB 3HAHHI, KOHTPOJISI YPOBHS
00yYEHHOCTH yYalIuXCs, TPEHUPOBKU TEXHUKE TECTHPOBAHMUS.
Ypok - camocTosiTesibHas padora. [Ipemnaratorcs pa3Hble BUABI CAMOCTOSTENBHBIX Pa0oT.
Ypok - kouTpoJbHas padora. KoHTpos 3HaHUH 110 POHJIEHHON TeMe

Dopmbl NPOMENHCYMOUHOU U UNIO2060U AMINECIAUUU:

OcBoenne 00pa3zoBaTeIbHBIX NPOIPaMM OCHOBHOTO 00ILero o0pa3oBaHMs 3aBeplLIaeTcsl 00s3aTeIbHON
WTOTOBOM aTTECTAalMEN BBITYCKHUKOB.

I'ocynapcTBeHHass UTOroBasi aTTECTAl[Us BBITYCKHUKOB IIKOJBI OCYLIECTBISAETCS B COOTBETCTBUU C
[Tonoxxenuem o rOCYJapCTBEHHON (MTOTOBOM) aTTecTaluu BBIITYCKHUKOB  00111€00pa30BaTeIbHBIX
yupexaeHuil, yTBep>kIeHHbIM MuHICTepcTBOM 00pa3oBaHus 1 Hayku Poccuiickoit @enepanuu.

[IpomexyTouHas aTTecTanus IPOBOJUTCS B OPME TECTOB, KOHTPOJIBHBIX, CAMOCTOSATEIbHBIX PadoOT.
Ha ocHoBaHuM pe3ysbTaToOB IPOMEKYTOUHON aTTECTAlUU BBICTABIISAIOTCS UTOIOBBIE OLICHKU

TeMaTHKa KOHTPOJIBHBIX PadoT

(1)
I‘D‘;I TeMa KoanuectBo yacoB | /lata npoBenenust
1 | BxoaHas KOHTpoJbHas pabora lu
2 | KonrponbHas pabora Ne 1 o teme «llonsitre yHKIMN» 1y
3 | KonrponbHas pabora Ne2 mo teme «KBaaparuunas u lu
cTeneHHas QyHkuun"

4 | KontponbHas pabota Ne3 1o reme «YpaBHEHUS ¢ OJTHOU lu
IIEPEMEHHON»

5 | KonrponbHas pa6ota Ned o teme «HepaBeHncTBa ¢ oqHOM 14
IIEPEMEHHON»

6 | Konrponbnas pabora No5 o teme «YpaBHeHUs 1 14
HEPaBEHCTBA C JIBYMsI IEPEMEHHBIMU»

7 | KonrponbHas pabota Ne6 mo teme «Apudmernaeckas I
IIPOrpeccus»

8 | Konrponbnas pa6ora Ne 7 mo teme «I eomeTpudeckas 14
IPOTPECCUs»

9 | KonurponbHas padora Ne8 o teme «1eMeHTHI 14
KOMOMHATOPHUKH U TEOPUU BEPOSITHOCTEIN

10 | KonTponbHas pabota Ne9. Utorosasi KoHTpoJsibHas paboTa 24




KaJIEH)_IapHO-TeMaTI/I‘IECKOC IJIAHUPOBAHUC

Ne § Tema ypoxka Komnu- OCHOBHBIE BU/IbI Bunbl koHTpOIS TpebGoBaHust K YPOBHIO MOATOTOBKH YUaITUXCSI Hara
n/n | yueGH YECTBO yueOHOU 3HATh yMETh wiadn | (akt
qaCcoB JACATCIIbHOCTHU
I. TIloBTOpeHme Kypca «AJureopa — 7-8» - 11 yacon
1. Pemenue muHeiiHBIX 1 WnpuBunyanbhas padora | [IpoGremusie 3HaTh peoOpa3oBaHie VMeTh 1peoOpa3oBbIBATh
¥ KBA/PATHbIX 3a/1aHus, PalMOHAJILHBIX BHIPAKEHUH, | palMOHAJbHbIE BBIPAKEHHM,
. (bpoHTaIbHbIH UCIIOJIb3Ysl BCE JACHCTBUS C UCIIONB3Ys BCE JACHCTBUS C
YpaBHCHHUU
ormpoc, yn- aredpandecKuMH ApoOsSIMHU | anreOpandyecKuMHU IpoOsMu
paKHEHHS 3HatTh OpPMYJIbl KOPHEH VMeTh peliaTh HEMnoJHbIE 1
2. DopMyIbl 1 Penienue npumMepos ¢ WuausuayansHas | KBaapaTHOrO ypaBHEHHS, HOJIHBIE KBAJPATHBIE YPABHEHUS
COKPALLEHHOTO KOMMEHTHPOBaHUEM paboTa y JoCKH TeopeMy Buera, BCEX THUIIOB, JINHEHHbIC
OmpeeNcHIe ypaBHEHUSI
YMHOKCHUA _ IMCKPUMUHAHTA VMeTh pelaTb CHCTEMBI
3. ParnonasnbHbie 1 HHHHBHHYM“EM pabota | Yermetii onpoc, 3HaTh crocoObl pelIeHts JUHEHHBIX HEPABEHCTB 110
Ipodu C CaMOOLICHKON CaMOCTOATCIBHAN | cperem nuHEHHBIX aIrOpPUTMY, U300paKaTh
pabora HEPABEHCTB C OJIHOM MHO>KECTBO PELICHUN Ha
4. CucreMbl TMHERHBIX 1 WunuBunyansuas padora | ITpobnemubie HIEPEMEHHOM, YaCTHOE U YHCIIOBOM OCH U 3aIIUCHIBATE
Y KBaJpaTHBIX sajammd, o011ee PELICHHS CHCTEMBI OTBET Pa3HBIMH CIIOCOGAMH
ypaBHEHHit dponTanbHbi HEPABEHCTB, MIEPECEUECHNE U
onpoc, yi- 00beIMHEHNE MHOKECTB
paKHEHHUS]
5. I{epaBeHCTBa}IHX» 1 Pemenue npumepos ¢ WnnuBunyanbHas
CHCTEMEL KOMMEHTHUPOBaHHEM pabora y 10CKH
6. KBa,I[paTHLIe KOpHH 1 WunuBuayanpHas pabota | YCTHBIN ompoc,
C CaMOOLIEHKOI CaMOCTOSITENbHAS
pabora
7. OyHKIUUH 1 WunuBuayanpHast padota | [IpobGiemubie
3a/aHusl,
(poHTaNBHBIH
ompoc, yi-
paKHEHHS
8. CTeneHb C 1eIbIM 1 Pentenune npumepos ¢ WHpuBuyanbHas
HOKA3ATEIIEM. KOMMEHTHPOBaHHEM pabora y JocKu
OneMEeHTbI
CTaTUCTHUKH
9. Pellienre TEKCTOBBIX 1 WNupuBuayaneHas padoTa | YCTHBIH onpoc,

3aaad

C CaMOOIICHKOM

caMoCTOsATEIbHAS
pabora




10.

Bsognas
KOHTpPOJIbHAs paboTa

Penienrie KOHTPOIBHBIX
pabot

®poHTaNBHBIN
MMMCbMCHHBIN
KOHTPOJIb

3HaTh TEOPETUICCKUI
MaTepHa 10 OCHOBHBIM
pa3zmenaM Kypca anreOpsI 8
KJacca

YMeTs 0000maTe u
CHCTEMaTH3UPOBAThH 3HAHMS T10
OCHOBHBIM TEMaM Kypca
«Anrebpa — 8»

11. Ananus
KOHTPOJIbHOM
pabotsl. Pemienne
3a71a4
1. Ksaaparuunas pynkuus — 35 yacoB
1. §1 Pabora ¢ yuyeOHUKOM NnauBuayanbHas | 3HATh ONpe/elieHe YMersb 3a1aBath
TonsTe GyHKIHn paboTa y 1OCKH YHUCIIOBOM hyHKIUH (YHKIMOHANIBHYIO 3aBUCUMOCTh
MEXXIY MHOXXECTBAMH
2. §1 VYuebOHast mpakTHIecKas VYceTHBIH onpoc o | 3HATH 00JacTh ONpeaeNeHus | YMeTh HaXOAUTh 00J1acTh
Obnacts paborta B mapax KapTOYKaM. 1 0071aCTh 3HAUCHUH OTIpeIeTICHUsI U 007IaCTh
OoIIpeAcICHUs U (GyHKIMH, cIOCOOBI 3aJaHusl | 3HAYCHUH (QYHKINH, OOBSCHATH
00J1acTh 3HAUCHU GbyHKIH N3y4YCHHBIN MaTepHa Ha
yHKIMHK CaMOCTOSTENILHO 1T0JI0OPaHHBIX
KOHKPETHBIX IPUMEpPax
3. §1 Pabota ¢ yueOHHKOM. DpoHTANBHBIN 3HaTh 00J1aCTh ONpe/ieNieHuss | YMeTh HaXOAUTh 00J1acTh
Obunacts ompoc ¥ 0671aCTh 3HAUCHHUI OnpeseneHus U 061acTh
OMpCACIICHUA U (byHKIMH, cIOCOOBI 3aJ]aHusl | 3HAYECHUH (QYHKIMH, OOBICHATDH
00J1aCTb 3HaYeHUU GbyHKIHN WU3y4YEHHbIN MaTepual Ha
@YHKHHH CaMOCTOSITENBHO TIOJOOPAHHBIX
KOHKPETHBIX IPUMEpPax
4. §1 VYueOHast mpakTHYecKas TBopueckoe 3HaTh OCHOBHBIE CBOMCTBA YMeTh UCNONb30BaTh sl
pabora B mapax 3a7aHue (YHKIMHA: MOHOTOHHOCTb, MOCTPOEHHMS TpahKa OCHOBHBIE
CoiicTsa 1 rpadukn HauOoJblllee 1 HAaMMEHbIlee | CBOMCTBa (DyHKLMIL:
o 3Ha4YeHUs (QYHKIHH, MOHOTOHHOCTB, HAaHOOJIbIIEE U
OCHOBHBIX (YHKIHE OrPaHUYEHHOCTb U HavMEeHbIIIee 3HaYeHHs (GYHKIHH,
HETIPEpPBIBHOCTD OTpaHUYEHHOCTD U
HETPEPHIBHOCTH
5. §1 WNunuBuayanpHast padota | OOyuaromias 3HaTh OCHOBHEIE CBOWCTBA YMeTb UCTIONB30BaTh AJIA
camMocCTosATeNbHas | (QYHKIUI: MOHOTOHHOCTB, MOCTPOCHHS TpaiKa OCHOBHBIE
CaoiicTsa 1 rpaduky pabota HanOoJpIIIee M HANMEHBIIIEEe | CBOWCTBA (DYHKITHIA:
. 3HaueHUs! QYHKITUH, MOHOTOHHOCTh, HAUOOJIBIIIEE U
OCHOBHBIX (YHKIIHME OTPaHUYEHHOCTH U HaMMEHBIIIee 3HaUYeHUS ()YHKIIH,
HETIPEPBIBHOCTD OTPaHUICHHOCTD U
HENPEPLIBHOCTD
6. §1 WunuBuayansHas padora | MunuBuayanbHas | 3HAaTh TEOpPETHYECKUI YMeth 3a1aBaTh QyHKIUH

CgoiicTBa u rpaduku

C CaMOOIICHKOM

paboTta y IOCKH,

Matepuan §1

Ppa3HbIMHU CHOCO6aMI/I, HaXOIUThb




OCHOBHBIX (DYHKITHIA

MaTeMaTHICCKHUHI
JMKTaHT.

00J1acTh onpe/ieIeHns 1 001acTh
3HaYeHUH QYHKIUH 10 TPAPUKy U
aHAJTMTUYECKH

7. §1 Pemienne BeIpaxkeHni YcTHBIH onpoc 1Mo | 3HATh TEOPETHUECKHUN YMmeTs 3a1aBaTh QyHKIHN
CaoifcTBa 1 rpaduku c KapTOUYKaM. marepuan §1 pa3HBIMU CITIOCOOaMU, HAXOAUTh
. KOMMEHTHPOBaHUEM 00JacTh onpeneneHns U 00J1acTh
OCHOBHBIX (YHKIME 3HaueHHH QyHKIMU 10 TpaduKy U
AHAJTMTUYECKH
8. §2 Pabota ¢ yueOHMKOM WnnuBuayansHas | 3HaTh onpenesieHne YMeTh HaX0IUTh KOPHU
paboTa y IOCKH KBaJ[PaTHOTO TPEXUIIEHA. KBaJPaTHOTO TPEXUICHA.
KBaapaTHbIii [onsiTHe TUCKPUMUHAHTA. Beiensats kBajipat IBy4ieHa U3
.. Kak 3aBucHT KOJIHYECTBO KBaJPaTHOIO TpEX4JIeHa
TPEXWICH U €TI0 .
KOpHEH KBaJpaTHOTO
KOpHHA TpEXUJIEHA OT 3HaKa
JUCKPUMHHAHTA.
9. §2 Cocrasnenue onopHoro | MHanBunyanbHast, | 3HaTh ONpeAEICHUE KBa- YMeTh HaX0JUTh KOPHU
KBaparHsIii KOHCIEKTa YCTHBIM ompoc 1o | paTHOro TpéxuieHa. [ToHs- KBaJIpaTHOTO TPEXWICHA.
.. KapTOYKaM. THE AUCKpUMHHAHTA. Kak BeinensaTs kBafpar ABywWICHA U3
TPEXWIEH U €ro . '
3aBHCUT KOJIMYECTBO KOPHEH | KBaJpaTHOTO TpEXUJICHA
KOpHHA KBaJIPATHOTO TPEXUIIEHA OT
3HaKa AUCKPHUMMHAHTA.
10. §2 WnpuBunyansHas pabota | @poHTaIBHBII 3HaTh TEOpEMy O pasJioxkKe- YMeTh pa3iiaxuBaTh KBaApaTHbIN
ompoc HHUM Ha MHOKUTEITH KBaJ- TPEXUIICH HA MHOXKUTEIH C
Pasnoxenue patHoro Tpéxunena. ®opMmy- | MCTOTb30BaHHEM HOPMYIIBI
KBaApaTHOT'O JIy pa3JIOKCHUS KBaJpaT- PAa3JI0KECHHUS KBAAPATHOTO
TpEXUcHA Ha HOTO TpEXWICHA Ha TpEXUWICHa Ha MHOKHUTEIH.
MHOKHTEH MHOXKHTEIH. Coxpatars anredpanieckue
ZpoOH, copeprKalue KBaipaTHbBIA
TPEXUIEH
11. §2 WnnusunyansHas padora | OGyuwatormas 3HaTh TEOpeEMY O YMeTh paznaxuBaTbh KBaApaTHBINA
Paznoxxenue C CAaMOOILICHKOM. CaMOCTOATENbHAS | Pa3JIOKEHUH Ha MHOXKH- TPEXWICH HAa MHOXKUTEIH C HC-
KBa/[PaTHOTO pabota TeIH KBAJIPATHOTO MOJIF30BaHNEM (POPMYIIBI pas-
. Tpéxunena. Dopmyiy JIOKEHHS KBaZpPaTHOTO TPEXUJICHA
TpeXHjicHa Ha Pa3oKeHUs KBaIpaTHOTO Ha MHOXuTenn. Cokpamiarte anre-
MHOXHTCIIN TPEXUICHA HA MHOXKHTEITH. Opaundeckue Ipodu, comepKaIiue
KBaJIpaTHBIH TPEXUIIEH
12, §2 Pewienue BoipaskeHUi DpOoHTaJIBHBII 3HaTh TEOPETHUECKHIH YMeTh HaXO0IUTh KOPHU
C KOMMEHTUPOBAHUEM o1poc Matepuan §2 KBaJIpaTHOI'O TPEXWICHA.
Paznoxenne BhIIeNATh KBaipaT JBy9ICHA U3
KBaJgpaTHOI'O KBaIpaTHOTO TPEXWICHA.
TpEXUsieHa Ha PasznaxuBaTh KBaJpaTHBI
MHOKHTEIH TPEXWICH Ha MHOXKUTEIH C

UCTIOJIb30BaHUEM (POpMyJIBI
Pa3N0XKeHus! KBaAPaTHOro




TpEXUIICHa Ha MHOKUTEIIH.
Cokpariarte anredpandeckue
Ipodu, coeprkamre KBaJApaTHbIA
TPEXWIEH

13. | §1,2 KonTpoibHas Pewienne KOHTPOIBHBIX OpOoHTAIBHBII 3HaTh TEOPETHUECCKIHA YMeTh IpUMEHATh TEOPETUUECKUN
pa6ora Nel 1o Teme pabort MIICbMEHHBIT Mmatepuai 1o teme «Ilonsitue | marepuan o teme «lloHATHE
«[TonsTie KOHTPOITb GbyHKIAM. (GYHKIMMY) K PEIICHHUIO 3a1ad.
GyHKIUN
14. Ananus
KOHTPOJIBHON
pabotsl. Pemenue
3a71a4
15. §3 Pabota c yueOHNKOM WunuBunyaneHas | 3HaTh cBoOWcTBA QYHKIUH Y | YMEThb CTPOHUTH TpaduK GpyHKIHH
paboTa y DOCKH = ax’, 1 UX OIHCAHNE IO y = ax’, 00BACHATH H3yUCHHBIC
, . rpaduKy MOCTPOSHHOH MIOJIO’KEHHS Ha CAMOCTOSTETIHHO
q)yHKIlI/Iﬂ y=ax’, e GbyHKIH 1000paHHBIX KOHKPETHBIX
CBOMCTBA U rpa(bHK npuMepax, peuaTb I‘pa(i)H‘leCKI/Ie
ypaBHEHHSI, OIIPENEIISATh YHUCIIO
PELICHUN CUCTEMBI YPaBHEHUH C
MOMOUIBIO TpaUuIecKoro MeToaa
16. §3 WunuBuayansHas padota | YCTHBIH onpoc 1o | 3HaTh CBOWCTBA QYHKIMU Y | YMeTh CTpouTh rpaduk GyHKIHUN
KapTOYKaM. = ax’, 1 UX OIKCAHNE IO y = ax®, oOObSCHATh U3YUCHHbIC
, . rpaduKy oCTpOCHHOI TOJIOKEHHSI Ha CAMOCTOSTEIIBHO
Oynkiua y = ax’, eé byHKIH 1000paHHbBIX KOHKPETHBIX
CBOMCTBA U Tpaduk HpHMepax, pellaTh IrpaguaecKue
YpaBHEHHUsI, ONPE/IEIISATh YHUCIIO
peLIeHNU CUCTEMBI YpaBHEHUH C
TIOMOIIBIO TPaUIECcKOro MeToaa
17. §3 VYuebnast nmpaktiyeckass | OpoHTaNbHBIN 3Hath cBOMCTBA QYHKIMKA Y | YMETh CTPOUTH rpaduk HyHKIHN
pabora B mapax orpoc = ax’, 1 UX OIHCAHNE IO y = ax’, 00BACHATH H3yUECHHbIC
. . rpaduKy oCTPOCHHOI TMOJIOKEHHSI Ha CAMOCTOSTEIIBHO
OyHkIMA Y = ax’, eé byHKIIMN 0T00PaHHBIX KOHKPETHBIX
CBOIiCcTBa U Tpaduk IpUMepax, pemaTh rpadudecKue
YpaBHEHHsI, ONPEEIISATh YHUCIIO
pELIeHUH CUCTEMBI YPaBHEHUH C
TIOMOIBIO TpaUIecKoro MeToaa
18. §3 CocraBnenue onopHoro | TBopueckoe 3HAaTh KaK C MOMOILBIO YMeTh N0 alropuTMy CTPOUTh
KOHCIEKTa 3a7iaHue TMapaJuIeIbHOTO NTepeHoca rpaduky GyHKImHE Y= ax’ + N u

['paduku pyHKIIMI
y=ax"+nmu
y = a(x —m)?

BJIEBO (BIpPaBo), BBEPX
(BHHM3) OCTPOUTH IpaduKn
¢byHKIHA Y = ax” + N u

y = a(x —m)>

y = a(x — m)? u ONHCHIBATE KX
CBOI{CTBA; OCYLIECTBIIATh
NPOBEPKY BBIBOJIOB, MTOJOKECHHI,
3aKOHOMEPHOCTEH, TeOpeM;
OOBSICHATD H3y4ICHHBIC
HOJIOXKCHHS HA CAMOCTOSITSIIBHO




0T00PaHHBIX KOHKPETHBIX
puMepax

19. §3 WnnuBunyansHas padora | OOydwatormas 3HaTb KaK C IIOMOIII0 YMeThb 1o alrOpUTMY CTPOUTH
CaMOCTOSITeNIbHAS | ITApaJUICIILHOTO ITepeHoca rpaduky QyHKIHHE Y = ax’ + N u
pabota BJICBO (BIIPaBO), BBEPX y = a(X — M)? 1 omUCHBATH HX

['paduky GyHKIMIA (BHHB) MOCTPOHTH rpaduKy | CBOWCTBA; OCYIIECTBIATH 3
y= al+n u GbyHKOUi Yy = 2ax +nu TPOBEPKY BBIBOJIOB, MOJOKEHHUH,
2 y=a(x-m) 3aKOHOMEPHOCTEH, TEOpEM;
y=a(x-m) OOBSCHSTH H3y4YCHHbIE
TMIOJIOXKEHHSI Ha CAMOCTOSTEIIHHO
NoJ00paHHBIX KOHKPETHBIX
puMepax

20. §3 WnpuBuayaneHas pabota | OGyvaromas 3HAaTh KaK C MOMOILBIO YMeTh 10 aIrOPUTMY CTPOUTH
CaMOCTOSITeNIbHASL | TapaJUICIILHOTO IIEpeHoca rpaduky QyHKIHHE Y = ax’ + N u
pabota BIICBO (BIIPABO), BBEPX y = a(X — M)? 1 onuCHBATH HX

= (BHU3) MOCTPOUTH rpaUKH | CBOMCTBA; OCYLICCTBIATH
rpfq;I;I(Iz(Ii (%‘)]}IHKLII/II/I GyHKIMH Y = ax’+n u IIPOBEPKY BBIBOJOB, MOJIOKEHUH,
y= I/; y = a(x — m)? 3aKOHOMEPHOCTEH, TEOPEM;
y=a(x-m) OOBSACHATH H3yYCHHbIC
TMOJIOXKEHHSI Ha CAMOCTOSTEIIBHO
NOJ00paHHBIX KOHKPETHBIX
puMepax

21. §3 VYueOHast mpakTHYecKas WunuBuayansHast | 3HaTh Kak ¢ IIOMOIIBIO YMeTh 10 aIropuTMy CTPOUTH

paboTa B mapax pabora y JOCKH, | MapajuieIbHOTO MepeHoca rpaduky GyHKImHA Y = ax? + N u
[MocTpoenue MaTeMaTHYecKuid | BIIEBO (BIPABO), BBEPX y = a(x — m)? 1 OIKCHIBATE KX
rpaguka JIMKTaHT. (BHU3) HE)CTI_)OI/ITZL rpaguku | CBOICTBa; OCYIECTBIISTH npo-

. byHKOMity = ax® +n u BEpKY BBIBOJIOB, ITOJIOKECHHH, 3a-
KBapaTnaIHON y = a(x — m)? KOHOMEPHOCTEH, TeopeM; 00bsic-
Gynxuum HATHh U3YYCHHBIC TIOJIOKEHUS Ha

CaMOCTOSITENBHO TT0100PaHHBIX
KOHKDPETHBIX IIpUMepax
22. §3 CocraBneHune oropHOTO | YCTHBIN ompoc 1o | 3HaTh cBoiicTBa pyHKIMK Y | YMeTh CTpOUTH rpaduk GpyHK-
KOHCIIEKTa KapTOYKaM. = ax’, u UX ONUCaHue 10 MK Y = ax”, oOBSICHATh U3y4EH-
[octpoenue rpaduKy OCTPOCHHOI HBIE [TOJIOXKEHHS Ha CAMOCTO-
rpaduka ¢GbyHKIMN ATEJIFHO MOJOOPaHHBIX KOHKPET-

. HBIX IPUMeEpax, pemarsb rpadu-
KBaJpaTHIHON YEeCKUE ypaBHEHHS, OIPEIEIISATh
Gynxunm YHCIIO PEIICHUI CHCTEMBI

YpaBHEHUH C IOMOIIBIO
rpadu4ecKoro MeToaa

23. §3 Pemenne BoipaxeHnit WunuBunyansHas | 3HaTh cBOWCTBA GYHKIMK Y | YMeETh CTpOUTH rpaduk (QyHK-

Hoctpoerue C KOMMEHTHPOBAHHEM pabora y ocku = ax’, i UX OIHCAHHE IO un Y = ax’, OBBICHATD H3ydeH-
rpaduka rpaduKy MOCTPOESHHOM HBIE ITOJI0XKEHHS Ha CaMOCTO-
KBaJPaTHUHOM byHKIMH ATENBHO M0JOOPaHHBIX KOHKPET-
yHKIMHK HBIX IPUMEpax, pemars rpadu-

YeCKHe YPaBHEHHUS, OIPEACTIATH




YHUCJIO PEIICHUN CUCTEMBI
YpPaBHEHUM C TOMOIIIBIO
rpaUaecKoro MeToaa

24, §3 WnnuBunyansHas padora | IIncpMeHHbINH 3HaTh cBoiicTBa GYHKIHUU Y | YMETh CTPOUTH IrpaduK GyHKINH
C CaMOOILICHKOM. orpoc 1o | = ax’, u uX OIHCAHHE 1O y = ax’, 00BACHATH H3yUCHHBIE
Hoctpoerue KapTOYKAM. rpaduKy IIOCTPOCHHOR TOJIOKEHHSI HA CAMOCTOSITEIHHO
rpaduka ¢GbyHKIHN MOA00PaHHBIX KOHKPETHBIX
KBaJIpaTHYHOM npuMepax, pewmarhb rpaduaeckue
yHKIHH YPABHCHMUS, ONPECIATH YHCIIO0
PELICHUH CUCTEMBI ypaBHEHUH €
HOMOILBIO IPahMIECKOr0 METOa
25. §3 WnnuBunyansHas padora | [InceMeHHbIH 3HaTh CBOMCTBA PYHKUMU Y | YMETh CTPOUTH TpaduK QyHKINU
C CAaMOOLICHKOH. ompoc no | = aXZ, U UX OMMHACAHUEC I10 y= aXZ, OOBSICHATH U3YUCHHBIC
Hocrpoenne KapTOYKaM. rpaduKy OCTPOSHHOH MIOJIOXKEHHS Ha CAMOCTOSTETIHHO
rpaduka GbyHKIUH OZ00PaHHBIX KOHKPETHBIX
KBaJIpaTHYHOM IpUMepax, pemaTh rpaduaeckue
yHKIMHK YPABHEHH, OTPEAEIATH THCIIO
PELICHUH CHCTEMBI yPaBHEHUH C
MIOMOUIBIO TPahUIECcCKOro MeToaa
26. §4 Pabota ¢ yueOHNKOM OpoHTaNBHBIN 3HaTh BUIBI QYHKIHH. YMeTb cBOOOTHO YNTATh
ompoc ®ynkuusa y = X", ux rpaduky, ONUCHIBATH CBOMCTBA
CBOMCTBa M BUIBI TpaduKoB | (QyHKIMU 110 e€ rpaduky,
DyHKIMA Y = X" HIPUMEHSTH IPUEMBL
npeoOpa3oBaHus rpaduKoB;
MPOBO/INTH CPABHUTEIBHBIH
QHAJIN3, COIIOCTABIIATD
27. §4 CocraBienue onoproro | OOGydaromias 3HaTh BUABI Q) YHKITHH. YMeTh cBOOOTHO YHTATh
KOHCIEKTa camocTosTeNbHas | OyHKIusA Y = X', HX rpaduKy, ONMCHIBATH CBOMCTBA
pabota CBOWCTBA H BUABI TpadukoB | GyHKIUH M0 e€ rpaduky,
CaoiicTBa u rpaduk MIPUMEHSTH IPUEMBI '
T npeoOpa3oBaHus rpa)uKoOB;
bymxumm y = X MIPOBO/INTH CPABHUTEIHHBIH
aHaJIN3, COIIOCTABIIAT
28. §4 WnpuBunyanbHas pabota | @poHTaTBHBII 3HaTh ONpeneNeHne , KOpHI | YMETh BBIYHCIIATH 3HAYCHUE
Kopens N — i ompoc N — i cTeneHy, IpaBuiIa KBaJIpaTHBIX KOPHEH, He
CTCIICHU W3BJICYEHUS] KOpHA N — | HCTIONB3YS TaONHIly KBaIpaTOB
CTENCHHU M3 Ynciia HATypaJIbHbIX YUCEI
29. §4 YueOHasg mpakTudeckas | MaTtematuueckuil | 3HaTh ONpEAETICHHUE CTENICHH | YMEeTh HCIOIh30BaTh CBOHCTBA
pabora B mapax JIMKTaHT. C palMoHaIbHBIM CTEIICHHU C PA[OHAIbHBIM

Kopenb N — 11
CTENCHU

I10Ka3aTeCJIieEM, CBOIiCTBa
CTCIICHU C pallMOHAJIbHbIM
I10Ka3aTcjiIcM

TIOKazaTeseM JIs
TO/IECTBEHHBIX NTPeo0pa3oBaHUH
BBIPaXKCHUH, COAEPKALIUX
CTEIICHU C APOOHBIMU
NIOKa3aTeJsIMU




30. §4 KopeHs N — if Pewenne BoipaskeHui CamocrosiTenbHasi | 3HATh TEOPETUICCKUN YMeTh npuUMeHSITh
C KOMMEHTHPOBAaHHEM pabora marepuan §3,4 TeopeTndeckuii marepuan §3,4 K
CTelCHHA pEIIeHHIO 3a1a9
31. | §34 KonTpoibHas Pewienne KOHTPOJIBHBIX OpOoHTaIBHBII 3HaTh TEOPETHUECKIHA YMeTh NPUMEHATh TEOPETUUECKUN
padora Ne2 o Teme pabot MTHUCHMEHHBIN MaTepua 1o TeMe MaTepHal 1o TeMe
K KOHTPOJIb «KBanparnunas u crenenHas | «KBagpaTudHas u cTeTieHHAS
« eBaer aTiHHasg 1 GbyHKIAN. (GYHKIUM) K PEeHICHUIO 3a1ad.
CTCIICHHAas
G YHKITII
32. | §3,4 | Aganus WNupuBunyanbHas padota | MHouBHIyanpHas | 3HATH TCOPETHYCCKHIA YMeTh NpUMEHSTh
KOHTPOJIBHOM paboTta y 10cKu marepuan §3,4 TeopeTnyeckuiit marepuan §3,4 k
pabotsl. J[pobHO- PEIICHHIO 3aa4
TUHEHHAs QyHKIHS
u ee rpadux
33. §3,4 I[pO6HO-HHHeﬁHaﬂ WnpuBunyanbHas pabota | MHOUBHIyanpHas | 3HATH TEOPETHUCCKUH YMeTh NpUMEHSTh
q)yHKHI/IH U ee pabota y nocku marepuan §3.4 TeopeTndyeckuil marepuan §3,4 k
rpaduk pEIIeHHIO 3a1a9
34. §3,4 | Cteneln C NunuBuayanpHast padora | MHoquBuayanpHas | 3HATh TEOPETUUECKUIA YMeTb NpUMEHSTh
PpaIHOHATBHBIM paboTa y 10cKu matepuan §3,4 TeopeTndyeckuii marepuan §3,4 k
I10Ka3aTcjieM PCIIICHIIO 3a/1ad
35. §3,4 | CreneHn C NunuBuayanpHast padota | MHaquBuayanpHast | 3HATh TEOPETUUECKHIA YMeTb NpUMEHSTh
paIHOHATBHBIM pabota y nocku marepuan §3,4 TeopeTndyeckuil marepuan §3,4 k
IIOKa3aTcJjIeM DEILIEHHIO 3a1ad
I1l.  YpaBHeHusi u HepaBeHCTBA C OIHOM NMepeMeHHOI — 26 YacoB
§5 CocraBnenune omopHoro | MHamBuayanpHas | 3HATh ONpeNeICHUE EJI0Tro YMeThb penrats 1embie
Llentoe ypaBHeHNUE KOHCIICKTa paboTta y 1ocku ypaBHeHus. [loHsATHE CTETIeHI ypaBHeHHS 2,3 CTeNCHEH;
MIPOU3BOJIHHOTO IIEJIOTO pemaTh OMKBaJpaTHEIC
1 €TO KOpHH ypaBHeHHsL. CIIOCOOBI peneHns YPaBHEHMUSI; OIIPELEIAT
OMKBaJPATHHIX ypaBHEHUH. CTETIeHb YPaBHEHUSI.
§5 Pabota ¢ yuebHMKOM VeI onpoc 1o | 3HATH ONpeesieHUe 1eIoro YMeTh pemarth menbie
Llenoe ypaBHeHHe KapTOYKaM. ypaBHeHHA. [loHsATHE CTEeIeHH ypaBHEeHHS 2,3 cTeNeHeH;
MIPOU3BOJIFHOTO IIEJOT0 pemaTs OMKBaApaTHEIC
1 €ro KOpHH ypaBHeHHsL. CIIOCOOBI pemeHns YPaBHEHMUSI; OIIPELEIAT
OMKBaJPATHBIX YpaBHEHUH. CTETIeHb YPABHEHHUSI.
§5 WnnuBuayansHas pabota | @poHTAIBHBII 3HaTh OnpeeNeHNe IIeTIoro YMerTs pemarth Lemble
Llenoe ypaBHeHHE C CaMOOLEHKOMI oIIpoc ypaBHeHus. [lonsTHe cTeneHn ypaBHEeHUs 2,3 cTeNeHel;
MPOU3BOJIBHOIO LIETI0Tr0 pemaTh OMKBaJpaTHEIC
1 CTO KOpHH ypaBHeHust. CrIoCOObI peleHus YpaBHEHUS; ONPEAEIIATH
OMKBaJIPaTHBIX YPaBHCHHUIA. CTENeHb YpaBHEHMUSI.
§5 Ilenoe ypaBHeHUE VYdeOHast mpaKkTU4ecKas TBopueckoe 3HaTh OnpeeaeHHe LIeJI0ro YMeTs peurats 1emnble




U €r0 KOPHU pabora B mapax 3a/1aHue ypaBHenus. [ToHsTHe cTeneHN ypaBHEHHSI 2,3 CTETICHEH;
MPOMU3BOJILHOTO LEIOTO pemats OMKBaIpaTHBIC
ypaBHeHHsL. CIIOCOOBI pemeHHs YpaBHEHHUSI;, OTIPEICTATH
OMKBaZpaTHBIX yPaBHEHHH. CTEIICHb YPAaBHCHUSI.
5. §5 YuebHast mpakTHueckas | TBopueckoe 3HaTh OIpEAEIICHHE IIETO0TO YMeTh pemarp Ielsie
Llenoe ypaBHeHHE pabora B mapax 3a/laHue ypaBHeHus. [lonstue creneHu ypaBHeHHS 2,3 CTeNCHEH;
MPOMU3BOJILHOTO LENIOTO penats OMKBaIpaTHBIC
1 €T0 KOpHH ypaBHeHHst. CrIOCOOBI peleHus YPaBHEHUS; ONIPEICNIATh
OMKBaZpaTHBIX ypaBHEHHH. CTENEHb YPABHEHUSI.
6. §5 VYueOHas npakTudeckas | TBopueckoe 3HaTh onpezeseHNe IeJI0ro YMeTs pentats 1esbie
Lle10e ypaBHEHHUE pabora B mapax 3aaHue ypaBHeHus. [loHsTHE CTeneHn ypaBHeHus 2,3 cTeneHeii;
MPOU3BOJIBHOIO LIETI0T0 pemats OMKBapaTHBIC
1 €T0 KOpHH ypaBHeHHst. CrIOCOOBI pelieHus YpaBHEHHUS; ONIPEICIIATh
OMKBaZpaTHBIX yPaBHEHHH. CTEIICHb YPAaBHCHUSI.
7. §5 JIpo6HEIe Cocrasnenne omopHoro | OOydwaromas 3HaTh ompeneNeHne APOOHOTO YMeTs pemats ApoOHEIE
KOHCIIEKTa CaMOCTOATENbHAS | PAllMOHAIBLHOTO yPABHEHHMSI. panvoHaIbHbBIE YPaBHEHHUS 10
paunoOHaJIbHbIC
pabora ANTOpUTM perIeHus ApoOHBIX 3a7]aHHOMY aJITOPHTMY.
YpaBHCHUA PALMOHATLHBIX YPaBHEHUH
8. §5 JIpoGHbIe WnnusunyansHas padora | UHauBHoyanbHas | 3HATH aITOPHTM pPEIICHUS YMeTs pemats ApoOHEIE
PAITHOHATHHBIE pabora y ZIOCKH, JpOOHBIX PalHOHaNbHBIX panvoHaIbHbBIE YPaBHEHHUS 110
MaTeMaTHYeCKUid | ypaBHEHUH 3a7]aHHOMY aJITOPHUTMY.
YpaBHCHUA JIMKTaHT.
9. §5 IIpakTukym perieHus VYcTHeIM onpoc o | 3HaTh onpeneneHue JpoOoHOro YMeTh peuath JpoOHbIe
3aja4 KapTOYKaM. PaIMOHAIIBHOTO YPABHEHUS. palMoHaIbHbIE YPaBHEHHS 110
HpoOHbIe ANTOpUTM pelieHus IPOOHBIX 3aJlaHHOMY aJITOPUTMY;
panrnOHAJIbHBIC pPaLUOHAIbHBIX YPABHEHUIM pemaTh IpoOHbIE
ypaBHEHUS PalMOHATbHbIE YPaBHEHHS
MyTEM BBEJICHUSI HOBOI
[IEPEMEHHOM.
10. §5 Pemenne npumepos ¢ WnanuBunyansHas | 3HaTh ompeesieHne JpoOHOTO YMeTs pemats ApoOHEIe
KOMMEHTHPOBaHHEM pabora y ocku panMoHaIbHOTO yPaBHEHHSI. panvoHabHbIE YPaBHEHHS 110
Jpoburbie AJTOpUTM perieHus APOGHBIX 3aJIJAHHOMY aJITOPUTMY;
pauroHaJIbHbBIC panroHaIbHBIX YpaBHEHUH pemats IpoOHbIE
ypaBHEHHUS palNOHALHbIE YpaBHEHNS
myTéM BBEJICHHS] HOBOI
[IEPEMEHHOM.
11. §5 WnnuBunyansHas padora | [luceMeHHBIN 3HATh TEOPETHUECKUI MaTepHal YMeTh IpOBOAUTE 3aMEHY
JIpoGHEIe C CaMOOLIEHKOI1. orpoc no | 85 MEpEeMEHHOH; penaTh
KapTOYKaM. KBaJpaTHbIE YpaBHEHHS U
panrOHAJIbHBIC
YpaBHEHHUSI, IOTYIHBIIHECS
YpPaBHCHUA U3 3aMeHbI; pPellaTh
OMKBaZpaTHBIC YpaBHEHUS
12. §5 K Pemmenne KOHTPONBHBIX OpoHTANIBHBII 3HaTh TEOPETUUECKUI MaTepUa YMeTs npuMeHsTh
OHTPOJIbLHAs pabor MUCbMEHHBII o TeMe «YpaBHEHUE C OJTHOMI TEOPETUUYECKHUI MaTepHal 1o
padora Ne3 KOHTPOJIb IEPEMEHHOM». TeMe «YpaBHEHHUE C OIHOM

«YpaBHEHUS C

HEPEMEHHOM».




OHOU

MIEPEMEHHOIN»
13. §5 Anamms WnnuBunyansHas padora | MHauBuayanpHas | 3HATh TEOPETUUECKHI MaTepuai YMeTb MPUMEHSTH
KOHTPOJIBHOM paboTta y nocku 85 TeopeTHdecKuii MaTepuan §5
K PEIICHHIO 3a/1a4
paboThl. Pemmenne
3aaa4d
14, §6 VYueOHas npaktudeckass | MHauBuayanbHas | 3HaTh NOHATHE HEPaBEHCTBA VYMeTs pelrate HepaBeHCTBa
pabora B mapax pabora y nocku BTOPOM CTENEHH C OJHOMN BTOPOH CTENEHU C OTHOM
MIEpEMEHHOH, CIOCOOBI PEIICHNUS [IEPEMEHHOM C IIOMOLLBIO
Pemenue HEPABEHCTB BTOPOU CTENEHHU C rpaduKa KBaJApaTHIHON
HePaBEHCTB BTOPOIA OJIHOH EPEMEHHOM. AJIl"OpI/ITvM ¢yaknnn. Mcnonp30BaTh
. peLICHUs] HEpaBEeHCTBA BTOPOH ITOPUTM PEIICHHS
CTCTICHH € OleOH CTETICHU C OJJHOI1 MEpEeMEHHOI ¢ HEpPaBEHCTBA BTOPOH CTEIICHU
nepeMCHHON MOMOIIIBIO TpaduKa C OJTHOM MEPEMEHHOM C
KBaJpaTU4HON pyHKIUH MOMOUIBIO Tpaduka
KBaZpaTU4HON (QyHKINU
15. §6 Pabora ¢ yueOHUKOM OOyyatomias 3HAaTh aJITOPUTM pEIICHUS YMeThb UCTIONIB30BaTh
Pemenne CaMOCTOSATENbHASl | HEPAaBEHCTBA BTOPOH CTENEHU C AITOPUTM pEIICHUS
HEpaBEHCTB BTOPOM pabota OJIHOM TIEPEMEHHOM C IMTOMOIIBIO HEPaBEHCTBA BTOPOM CTENEHH
CTEIEHU C OJHOU rpaduka KBaIpaTHIHOH GYHKIIMH | C OJHOM IMEPEMEHHOM C
TepeMEeHHOi MIOMOIIBIO TpaduKa
KBaZpaTH4HOH QyHKINHU
16. §6 WNunuBunyansHas padota | YCTHBIH onpoc 1o | 3HaTh aJrOPUTM PEIICHUS YMeTh UCIoNb30BaTh
Pemenne C CaMOIPOBEPKOI KapTOYKaM. HEepaBeHCTBa BTOPOW CTETIEHH C ITOPUTM pPEIICHHS
HEPABEHCTB BTOPOU OJTHOI IEpEeMEHHOM C TOMOIIBIO HEpaBEHCTBA BTOPOH CTEIIEHU
CTEIEHU C OHOM rpaduka KBaJpaTHIHOH GYHKIIMM | C OJJHOM IEPEeMEHHOM C
TepeMEeHHOi MOMOIIBIO Tpaduka
KBaJpaTUYHON QYHKINHU
17. §6 WunuBuayansHas pabota | YCTHBIM onpoc mo | 3HaTh alrOPUTM PEIIeHUS] YMeTh UCIONb30BATh
Pemenne C caMoNpoBepKoii KapTOUKaM. HEPaBEHCTBA BTOPOH CTENEHH ¢ QJITOPUTM pelIeHHUs
HEPaBEHCTB BTOPOU OJIHOM IIEPEMEHHOM C IOMOLIBIO HEPaBEHCTBA BTOPOM CTEIIEHU
CTEIEHY C OHOU rpaduka KBaIpaTHIHON QYHKIINK | C OZHOM MEepeMEeHHOI ¢
TIepeMeHHOM oMouIbIo Tpaduka
KBaZpaTU4HOH QyHKIMHU
18. §6 WunuBunyansHas padota | YCTHBIH onpoc 1o | 3HaTh arOPUTM PEIICHUS YMeThb UCnonb30BaTh
Permenne C CaMOIPOBEPKOI KapTOYKaM. HepaBeHCTBa BTOPOW CTEIEHH C ITOPUTM pPEIICHHS
HEpPABEHCTB BTOPOU OJIHOM EPEMEHHON C IIOMOILIBIO HEpPaBEHCTBA BTOPOU CTENEHH
CTETNIEHU C OHOU rpaduka KBaJpaTHYHOH GYHKIIMM | C OJJHOM NEPEeMEHHOM C
TIepeMEeHHOI oMouIbIo Tpaduka
KBaJpaTH4HON PyHKINHU
19. §6 Perrenue Pabora ¢ yaeOHUKOM OpOoHTATBHBII 3HaTh crocold pereHus YMeTh peniath HepaBeHCTBA C
orpoc HEPABEHCTB C OJHOMN MEPEMEHHON | OXHOM NMEPEMEHHON METOIOM
HEPaBEHCTB
METOJIOM HMHTEPBAJIOB UHTEpBaJIOB. Pa3naxkuBats
METOAOM MHOTO4JICH HA MHOMKHTEJH




UHTEPBAJIOB

20. §6 Peieaue Pabora ¢ yueOHMKOM TBopueckoe 3HaTh C1I0CO0 pemeHHs YMeTh pemaTh HepaBEeHCTBA C
HEPABEHCTB 3aJjaHue HEpaBEHCTB C OJTHON NMEPEMEHHON | OJIHOM NMepeMEHHOI METOI0M
METOIOM METOJIOM HHTEPBAJIOB MHTEpBAIOB. Pa3naxxuBath
A MHOTO4WIEH Ha MHOXKUTEIH
HHTCPBAJIOB
21. §5,6 | PemeHue WNunuBunyansHas padora | MaTemarndeckuil | 3HaTh TEOPETUUECKHHA MaTepHai YMeTh pemaTs ypaBHEHHS 1
HEPABEHCTB C CaMOOIICHKOM. JVKTAHT. 85,6 HEpaBEHCTBA C OIHOI
METOIOM NepeMEHHOM Pa3IMYHBIMU
A crnocodamu
HHTCPBAJIOB
22. §5,6 | PemeHue Pemenne BoIpaxkeHui CamocrositensHas | 3HaTh TEOPETHIECKUIT MaTepua YMeTh pemats ypaBHEHHS 1
HEPABEHCTB C KOMMEHTHPOBaHUEM pabota 85,6 HEpaBEHCTBA C OTHO
METOIOM NIEPEMEHHOH Pa3InYHbIMU
A crnocodamu
HHTCPBAJIOB
23. §5,6 KonTpoabHasi Pemenne KOHTPONBHBIX DpoHTAIBHBIN 3HaTh TEOPETUUECKUI MaTepuan YMeTp NpUMEHSTh
pa6ora Ned o pabor ITMCEMEHHBIN 0 TeMe «YpPaBHEHUS U TEOPETHUYECKUI MaTepHal 10
KOHTPOIIb HEpaBEHCTBA C OJTHOM TeMe «YpaBHEHHS U
TeMe «YpaBHEHUS N .
MIEPEMEHHOM». HEpaBEHCTBA C OJTHOM
1 HEPABCHCTBA C HEPEMEHHOM» K PEIICHUIO
OJHOU 3ajad.
TIEPEMEHHOIN»
24, §5,6 | O0o0OIAromMit WNnnuBunyansHas padora | TectoBas pabota | 3HaTh TEOPETHUECKHI MaTepHai YMeThb pemate ypaBHEHUS H
YPOK IO TeMe C CaMOOIICHKOIA. 85,6 HEpaBEeHCTBA C OJTHOM
«YPABHCHHS W NIepEeMEHHON Pa3IMIHBIMU
p criocobamu
HCPaBCHCTBA C
OJTHOH
IIEPEMEHHON»
25. §6 Y4ebOHast mpakTHYeCcKas OpoHTAIBHBIN 3HaTh GOPMYIHPOBKY TEOPEMBI O | YMETh HCIIONB30BATh Pa3-
pabora B mapax orpoc KOpHE MHOTOWICHA, TEOPEMY O JIMYHbIE TPUEMBI PEIICHUS
LEJIBIX KOPHAX LENIOT0 HEpaBeHCTB C O/IHOH Tepe-
Hekotopsre ypaBHEHUs. AJITOPUTM JIENIEHHUS MEHHOM JJIs pENIEHus HEpa-
HpI/IéMH pemicHuA MHOI'O4JICHa Ha MHOT'OYJICH. BEHCTB Pa3IMYHBIX CTEIICHEH
L EJIBIX ypaBHeHI/Iﬁ C UCTIOJIb30BAHUEM TCOPEMBI
0 KOpHE MHOTOUJIEHa,
TEOPEMBI O IIEJIbIX KOPHSIX
I[EJIOTO YPaBHEHHUS
26. §6 YueOHas mpakTHIecKas OpoHTAIBHBIN 3HaTh GOPMYIHPOBKY TEOPEMBI O | YMETh HCIIONB30BATh Pa3-
paborta B mapax orpoc KOpHE MHOTO4JIEHA, TEOPEMY O JIMYHBIC TIPUEMBI PEILICHUS

HexoTopsle
MPUEMBI pelICHUs
LEJbIX YPAaBHEHU

LEJNbIX KOPHAX 1IeJI0r0
ypaBHEHHs. AJTOPUTM JeJICHUS
MHOTO4JICHa HA MHOTOUJIEH.

HEPABCHCTB C O,Z[HOﬁ rnepe-
MEHHOH JUIA peIIeHUs Hepa-
BCHCTB Pa3JIMYHbIX CTEICHEeH
C UCTIOJIb30BAHUEM TCOPCMBbI
O KOpHEC MHOI'OYJICHA,




TEOPEMBI O IIETBIX KOPHSIX
I[EJIOTO YpaBHEHHUS

V.

YPaBHeHI/IH N HEPABCHCTBA C IBYMHA NEPEMECHHBIMHU — 27 yacoB

87 1 Cocrasnenue onopHoro | MHauBuayanbHas 3HaTh OIpeesIeHNUE PelieHHsT | YMeTh pemars ypaBHEHHUE C
VpaBHeHue ¢ KOHCTIEKTa pabota y ocku YpaBHEHHS C IBYMS JIBYMSI IEPEMEHHBIMH C
TBYMS nepeMeHHBIMH. OTIpesieieHne | TTOMOIIBIO TpaUKOB
PaBHOCHIIBHBIX YPaBHCHHA. ¢yaKunit. OnpenensiTs
HCPEMCHHBIMH 1 Omnpenenenne rpaduka pPaBHOCHIIBHBIE YPaBHEHHUS.
ero rpapuk YpaBHEHUSI C IBYMS
MepEeMEHHBIMU.
87 1 WnnuBuayansHas padota | YCTHEIM onpoc 1o | 3HATh ONpeJeiieHUe PelieHuss | YMETb pelaTh ypaBHEHHE C
YpasHenue ¢ C CaMOTIPOBEPKO KapTOUKaM. YPaBHEHHUS C JBYMs [IEPEMEH- | JBYMS MIEPEMEHHBIMHU C
JABYM HbIMH. OnpesienieHre paBHo- MOMOUIBIO TPahUKOB
MIePEMEHHBIMHU 1 CUJIbHBIX ypaBHeHuid. Ompe- ¢dbyukuuit. OnpeaensiTh
ero rpaux JiefieHne rpauka ypaBHEHUSI | paBHOCHJIbHBIC YPaBHEHHUS.
C IByMsI IEPEMEHHBIMH.
87 1 Pemenue BolpaskeHU @DpoHTANBHBIN OIIPOC | 3HATh ONpEAETICHNE PeIIeHUsT | YMETh penaTh ypaBHEHHUE C
. C KOMMEHTHPOBaHNEM YpaBHEHHS C IBYMS JIBYMsI IEPEMEHHBIMH C
I'paduuecknii nepeMeHHbIMU. Onpe/ieNieHre | MOMOIIbIO rpaduKoB
croco0 perIeHus PaBHOCHIIBHBIX YPaBHEHHH. ¢yHKuni. OnpenensiTs
CHCTEM YpaBHEHHUil Omnpeneneaue rpaduxa PaBHOCWIBHBIE YPaBHEHHUS.
YpaBHEHHS C IBYMS
NepeMEHHBIMH.
87 I'paduaeckuit 1 Cocrasnenue onopHoro | TBopueckoe 3aanue | 3HATH AITOPUTM petlierus Ymers petliaTh CHCTEMbI
6 DEICHILS KOHCIIEKTa CHCTEMBI YPaBHEHHIA C YPaBHEHHH C OMOLLIbIO
CHOCOb p . MOMOUIBIO TPahUKOB rpadukoB QyHKUHIL.
CHCTEM ypaBHEHUU byHKIHL.
87 I'paduuecknii 1 Pemenne KOHTPOIbHBIX q)pOHTaJ'IBHIiIﬁ 3HAaTh TEOPETHUECKUI YmMmers TOPHMEHATE
o —— pabor HMUChMEHHBII MaTepHal 1o Teme «Ainredpa | TeOpeTHYECKHH MaTepHal 1o
CHOCO0 pe . KOHTPOJIb 7-9». Teme «Anredpa 7-9»
CHUCTEM YPAaBHCHUU pElLIeHHIO 3a/1aY.
87 Perienue cucTeM 1 Cocrasnenue ornopHoro | MuauBumyantbHas 3HATh AJITOPUTM PEIICHUS YMeTh penath CHCTEMbI
o o KOHCIIEKTa paborta 'y  JIOCKH, | CHCTEM ypaBHEHHH BTOPOI YpaBHEHHI BTOPOH CTENEHU
YPpaBHCHHI BTOpOU MaTeMaTH4eCKHi CTEIeH! criocoOoM CrocoO0M MOACTaHOBKH
CTCIICHU JIMKTAHT. MOJCTAHOBKH
87 Pemenue cucreM 1 Cocranenue onopHoro | MuaueuayanbHas 3HaTh AITOPUTM pemienus. Ymers petliaTh CHCTEMbL
ypABHEHI BTOPOiA KOHCIIEKTa pabora 'y ZIOCKH, | CHCTEM ypaBHEHHi BTOPOIi YpaBHEHHI BTOPOH CTENEHU
MaTeMaTHIeCKHH CTEIeH! criocoOoM CrocoO0M MOACTaHOBKH
CTCIICHU JIMKTaHT. MOJICTAHOBKH
87 Perrenue cucTeM 1 CocraBnenune onopHoro | MHauBuayatpHAs 3HaTh AITOPUTM PEILICHUS YMeTh peniath CHCTEMbI
. . KOHCIIEKTa pabota 'y  JOCKH, | CHCTEM ypaBHEHHUH BTOPOM YPaBHEHUH BTOPOH CTENIEHU
YPaBHCHUI BTOpON MaTeMaTHIeCKUit CTETIeHH CITIOCOO0M croco0OM MOJICTaHOBKH
CTCIICHU JVUKTaHT. MOJCTAHOBKH
87 Perenue cucrem 1 Cocrapienne onopHoro | MHauBumyanpHast 3HaTh aJTOPUTM PEIICHUS YMeTh pemaTh CHCTEMbI
KOHCIIEKTa pabota 'y  JOCKH, | CHCTEM ypaBHEHUH BTOPOU YpaBHEHUM BTOPOH CTENIEHU

ypaBHEHUN BTOPOU




CTCIICHU MaTeMaTHICCKUI CTEIICHH CIIOCOOOM CII0cO0OM IOICTAHOBKH
JUKTAHT. MOACTAHOBKH
10. | §7 Pelienne CHCTEM Pemenne BripakeHUH VYerHBIE  ompoc  TO | 3HATH aNTOPUTM PEIICHUS YMeTsb penratb CHCTEMBI
ABHEHMI BTODO C KOMMEHTHPOBaHUEM KapTOYKaM. CHUCTEM YPaBHEHUI BTOPOH YpaBHEHHH BTOPOH CTENEHH
yp p CTEIEHN CIIOCOOOM CII0COOOM ITOACTAHOBKH
CTCIICHU MOACTAHOBKH
11. 87 CocTaBileHHE OIIOPHOTO NumuBnnyansHas 3HaTh AITOPUTM pPEIIECHUS YMeETh COCTaBIISITH OIIMCAHNE
p Y p p
KOHCIIEKTa paboTta y nocku 3a/1a4 ¢ MOMOIIBIO CUCTEM IO YCIIOBHIO 3a7a4H.
Perenne 3aznau ¢ YpaBHEHHI BTOPOH CTETIEHU CoCTaBIsATh CHCTEMBI
IIOMOIIBIO CUCTEM YPaBHEHUH 10 YCIOBHUIO
ypaBHEHUI BTOPOM 3amaun. Pemars 3a1a4u ¢
CTeIleHI MIOMOIIBIO CUCTEM YPaBHEHUN
BTOPOH CTEINCHHU.
12. | 87 Pabora ¢ yueOHUKOM [MucemeHHBIT  Ompoc | 3HATH aNTOPUTM PEIICHHUS YMeTh COCTaBIIATh OIUCAHHE
0 KaPTOYKAM. 3a/1a4 ¢ MOMOIIBIO CUCTEM TI0 YCIIOBHIO 3a7ayH.
Pemenne 3anay ¢ YpaBHEHUI BTOPOH CTENEHU CoCTaBISITh CHCTEMBI
IMOMOIIBIO CUCTEM YpaBHEHHIA IO YCIOBHIO
yYpaBHEHUI BTOPOM 3anaqn. Pemrars 3amaqu ¢
CTeneHn MTOMOIIIBIO CHCTEM YpaBHEHHIMA
BTOPOH CTEINCHHU.
13. 87 Penrenne 3amau ¢ WupusuayansHas padota | @poHTAIBHEIN Onpoc | 3HATH TEOPETHUCCKUIT YMeTb NpUMEHSTh
OMOIILIO CHCTEM C CaMOOLIEHKOM Matepuan §7 TeopeTHYeCKHUid MaTepuai §7
. . K pEILICHUIO 3a1a4
YpaBHEHUN BTOPOU P
CTCIICHU
14. 87 Pewmenue 3amau ¢ NnauBunyanbHas pabota | OpoHTAIBHEIN onpoc | 3HATh TEOPETUUECKUI YMeTb NpUMeHSTh
HIOMOIILIO CHCTEM C CaMOOLEHKOM Matepuan §7 TeopeTHYeCKHid MaTepuai §7
. . K pEILICHUIO 3a1a4
YpaBHEHUN BTOPOU P
CTCIICHU
15. 87 Pewmenue 3amau ¢ YuebOHas mpakTUIecKast NunuBuayanpHas 3HaTh TEOPETUUECKUI YMeTb NpUMEHSTh
TOMOIIBIO CHCTEM paborta B mapax pabora y 1ocKu Marepuan §7 TeopeTndeckuit marepuain §7
. . K pEeIICHUIO 3a1a4
YpaBHEHUN BTOPOU P
CTCIICHU
16. 87 Pemenue 3amay ¢ VYdeOHast mpaKkTHIecKas WunuBuayanbHast 3HaTh TEOPETUUECKUI YMeTh NpUMEHSTh
TIOMOIIBIO CUCTEM pabota B mapax pabora y 1ocKu Marepuan §7 TeopeTndeckuit marepuain §7
. . K pEeIICHUIO 3a1a4
ypaBHEHUIA BTOPOIi p
CTCIICHU
17. | 88 CocTtaBieHHE OMTOPHOTO Oobyuaromias 3HAaTh ONpeCNICHHE PEIICHUST | YMETh IPUMEHSATH AITOPUTM
Hepasencrra ¢ KOHCIIEKTa CaMOCTOSITEeIIbHAS HEPaBeHCTBA C IBYMsI peLICHHS] HEpaBEHCTBA C
JABYMsI pabota MEPEMEHHBIMH. AJITOPUTM JIBYMSI TIEpEMEHHBIMHA C

MNEPpCMCHHBIMU

PpeLICHUsI HEPABEHCTBA C
JIBYMsI IEPEMEHHBIMH C

TTOMOIIBIO TPa(UKOB K
peLICHUIO 33124




MTOMOIITBIO TPadUKOB

18. | 88 NuauBuayanpHas padota | YCTHBIH ompoc 1O | 3HATh ONMpEEICHHE PEMICHUsT | YMETh MPUMEHATH allTOPUTM
C CaMOOLIEHKOH KapTOYKaM. HEPaBEHCTBA C ABYMS PELICHHUS] HEPAaBEHCTBA C
Hepasencraa ¢ MEepEeMEHHBIMU. AJITOPUTM JIBYMSI IEPEMEHHBIMHE C
JABYMS pELICHHUSI HEPAaBEHCTBA C MIOMOIIBIO TPa(hUKOB K
niepeMEHHBIMU JBYMsI IEPEMEHHBIMH C PELICHUIO 3a71ad
MTOMOIIIBIO TPaHUKOB
19. | 88 WnnuBuayansHas padora | YCTHEIM onpoc 1o | 3HaTh ONpeZeeHUE PelIeHHs | YMeTh IPUMEHSTh alTOPHTM
C CaMOOLICHKOH KapTOYKaM. HEpaBeHCTBA C ABYMs pEeLICHUs] HEPaBEHCTBA C
Hepagencrra ¢ NepeMEHHBIMU. AJITOPUTM JIBYMSI IEPEMEHHBIMH C
JABYMsI peLICHUs] HEPaBEHCTBA C MOMOIIBIO TPaUKOB K
nlepeMeHHbIMU JIBYMSI IEPEMEHHBIMH C peLICHUIO 3a1a4
MIOMOIIBIO TPA(UKOB
20. | 88 CHCTEeMBI Pabora ¢ yueOHUKOM WnpuBunyanpHas 3HATP alTOPUTM PEIICHHUS YMeTb NpUMEHSTH allTOPUTM
HePABEHCTB C pabota y nocku CHCTEM HEPAaBEHCTB C JBYMS pELICHHUS CHCTEM HEPaBEHCTB
MEPEeMEHHBIMH C TOMOIIIBIO C IByMSI IEPEMEHHBIMH C
ABYM: rpaduKoB MTOMOIIIBIO TPaHKOB K
NEPEMCHHBIMHA PEIICHUIO CHCTEM HEPABEHCTB
21. | 88 CHCTEMBI WNunuBunyansHas padora | TBopueckoe 3amaHne | 3HATh AITOPUTM PEIICHHS YMeTb IPUMEHATH AJITOPUTM
HepaBEHCTE C C CaMOIPOBEPKOI CHCTEM HEPaBEHCTB C JBYMsI pELICHUs CUCTEM HEPABEHCTB
NepEeMEHHBIMU C TOMOUIBIO C IByMsI IEPEMEHHBIMHU C
ABYMs rpaduKoB MOMOIIBIO TPa(UKOB K
NNCPCMCHHBIMH PELICHHIO CHCTEM HEPABEHCTB
22. | 88 Y4eOHas mpakTUdecKas OpoHTAIBHBIN OIIPOC | 3HATH Pa3NUYHbIC TPUEMBI YMeTh IPUMEHSTh PA3JINYHbIE
pabora B apax pELICHUs] CUCTEM YPABHEHUI HIPUEMBI PELIEHUS CUCTEM
Cucremst BTOPOI CTENEHH C IBYMS ypaBHEHUIl BTOPOI CTENEeHH ¢
HEpPaBEHCTB C nepeMeHHbIMU. OnpesiesieHne | IBYMsI TepEeMEHHBIMH K
JIBYMSI COBOKYIHOCTH CHCTEM PELICHUIO Pa3INYHBIX CHCTEM
TepeMEeHHBIMH ypaBHeHuid. Onpenenenue YpaBHEHHI BTOPOM CTETIEHU C
CUMMETPHYECKHX CHCTEM. JIByMSI HEU3BECTHBIMHU
23. | 87,8 CHucTeMBI WunuBunyansHas padota | MaTemaTuueckuit 3HaTh TEOPETUUECKUIT YMeTh NpUMEHSTh
HEPABEHCTB C C CaMOOIIEHKOM. JIUKTaHT. Marepuan §7,8 TEOpPETUUYECKUN MaTepua
§7,8 k pereHuto 3a1a4
JIBYMsI
NCPpCMCHHBIMU
24. | 878 KonTpoabHasi Pemenne KOHTPONBHBIX DpoHTANBHBII 3HaTh TEOPETUUYECKUH YMeTs npuMeHsTh
paGora Ne5 o pabor MTMCEMEHHBIN Marepuail 1o TemMe TEOPETHYECKUI MaTepHall 10
KOHTpPOJIb «YpaBHEHUS U HEPABEHCTBA C | TeMe «YpaBHEHUS U

TeMe «Y paBHEHHUS

1 HCPABCHCTBA C

TBYMSI
MEePEMEHHBIMM

JABYMS IEPEMECHHBIMI).

HepaBeHCTBa C llByMH
HepeMeHHBIMI/I)) K pemeHmo
3a1a4.




25. | §7,8 Agamms NuauBuayanbuas padorta | UHauBuayanpHas 3HaTh TEOPETUICCKUI YMeTh NPUMEHSTh
KOHTPOJIBHOI C CaMOOIICHKOM. paboTa y 1ocKu Marepuan §7,8 TEOPETUICCKUI MaTepual
§7,8 k pemeHnro 3aga4q
paboTBhL.
HexoTopsie
IPUMEPLI PEIICHUS
CHCTEM ypaBHEHUM
BTOPOM CTEIIECHHU C
JABYMA
IEePEMEHHBIMU
26. | §7,8 HexoTopsie WunuBunyaneHas padota | MHAMBUIyaTbHAS 3HaTh TEOPETUUECKUIT YMeTh NpUMEHSTh
IPUMEpBI PELICHHS C CaMOOLICHKO}A. pabora y nocku Mmarepuan §7,8 TEOpEeTHYECKUI MaTepHal
CHUCTEM ypaBHEHUI §7,8 K pelieHuro 3a1a4
BTOPOM CTEIIEHH C
JIBYMS
IIEePEMEHHBIMU
27. | 87,8 Hexotopsie WnnuBunyansHas padora | UuauBHoyanbpHas 3HATh TEOPETHUCCKHIA YMeTb npuMeHsTh
[IPUMEPBI PELICHHS C CaMOOIIEHKOM. pabota y qocKku Marepuan §7,8 TEOpEeTUYECKUIl MaTepual
CHCTEM ypaBHEHUI §7,8 K pelieHuro 3aaau
BTOpOfI CTCIICHH C
IByMA
NEPpCMCHHBIMU
V. Apudmeruyeckasi u reoMeTpudecKas nporpeccuu — 21 gac
1. 89 CocraBnenue onopHoro | MuHauBuayaapHas 3HATh NOHSTHE YUCIOBON YMeTh 3arucaTh WICHbI IPOU3-
KOHCIIEKTa pabora y 10CcKu MOCJIEI0BATEILHOCTH BOJIBHO# MOCIIEI0BATEILHOCTH
ITocnegoBarenbHOCTH CIIOCOOBI €€ 3a1aHus HUIH IPOT'PECCHH C UCIIOJIBL30Ba-
HHEM peKyppeHTHOH (hopMyJIbI
win (HOPMYJIBI i—HOTO YICHA.
2. 89 CocraBnenue ornopHoro | ®ponransHbIi onpoc | 3HaTH oNpeseeHue YMeTh J0Ka3bIBaTh, 4TO
Onpeiesienne KOHCIIEKTa apudmeTHuecKoi MOCJIeI0BATENIbHOCTD, 3a/IaHHAs
. nporpeccuu, GopmMyny n— (dhopMyIoit #—HOTO WieHa,
apupMeTHIECKOH HOT'O 4JIeHa, CIOCOOBI SIBJISIETCS IPOTPECCUEH.
IpOrpeCCum. 3amaHus apuhMETHISCKON Jliist mporpeccu, 3aaHHON B
CDOpMYJ‘Ia IPOTPECCUH, CPECAHEE SBHOM BHUJIE, 3aIIUCaTh GOPMYITY
N — ro 4yJjeHa apu(pMeTHIECKOE n—HOTO YJICHA.
apudMeTHIecKoit Omnpenenurs, ABJAETCA IAHHOE
YHCIIO YWICHOM JIaHHOM
MPOTPECCUU

MPOTPECCUU; ONPECTUTE €r0
HOMED.




89

CocTrapiieHHEe OTIOPHOTO
KOHCIEeKTa

@poHTAIBHBIN OTIPOC

3HaTh onpeeeHne
apudmeTHIecKoit

YMeTh T0Ka3bIBaTh, 4YTO

Onpenenenne HOCIIEZIOBATENBHOCTD, 33 JaHHAS
. nporpeccuu, GopMyiy n— (opMyIoit n—HOTO UIIeHa,

apumeTHiecKoi HOT'O 4JIeHa, CIOCOOBI SBIISICTCS IPOTPECCHEH.

Oporpeccuu. 3ajaHusl apupMeTHIECKOi Jliist mporpeccuu, 3aJaHHOH B

dopmyia MPOTPECCHU, CPETHEE SBHOM BHJIE, 3aITUCATh GOpMyITy

N — ro WieHa apudmeTHIecKoe n—HOTO YJICHA.

apudMeTHICCKOi Omnpenenurs, ABJISIETCS TAHHOC
YHCIIO YICHOM TaHHOM

Hporpecenu MPOTPECCHH; OTIPEICITUTh €ro
HOMED.

89 Cocrasnenue onopHoro | OpoHTanbHBI ompoc | 3HATH onpeaeIcHIe VMeTh T0Ka3bIBATH, YTO

Onpenenenne KOHCIICKTA apudmeTHIecKoi HOCIIEZIOBATENBHOCTD, 3aJaHHAS
" nporpeccuu, Gopmyiry n— (bopMyIoil n—HOTro WieHa,
apumeTHIecKoi HOT'O 4JIeHa, CIOCOOBI SIBIISICTCS IPOTPECCHEH.
IpoOrpcCcCuu. 3ajaHusl apuhMeTHUECKOI Jlnist mporpeccuu, 3aJaHHOH B
dopmyia NPOTPECCHU, CPETHEE SIBHOM BHJIE, 3aITUCATh GOpMyITy
N — ro wicHa apudmerHyecKoe N—HOTO 4JICHA.
apu (bM eTHYEeCKOM OrnpenenuTb, SIB.HSIGTCjI aHHOE
YHCIIO YWICHOM JAaHHOM
nporpeccnn MPOTPECCHH; OTIPEICITUTH €ro
HOMED.
89 Pewenue npumepos ¢ TBopueckoe 3ajaHue | 3HAThH ONpeCICHUE YMeTh 10Ka3bIBaTh, UTO
KOMMEHTHPOBaHHEM apudMeTHIeCKON MOCIIEI0BATEIBHOCTD, 3a1aHHAS
nporpeccuit, Gopmyiy n— (bopMyIoii n—HOTO HiIeHa,
dopmymna HOT'O 4JIeHa, CIOCOOBI § SIBIISICTCS IPOTPECCHEH. }
N — 1o YieHa 3a71aHus apUPMETHIECKOM st nporpeccu, 3az[alglon B
. NPOTPECCHU, CPEIIHEE SIBHOM BHJIE, 3aITUCATh GOPMYIT
apu(pMeTHIeCKOH agﬂg)pMemr{eCIfoe n—HOTO YJICHA. P
nporpeccun Ornpenenurs, SBISIETCS JaHHOE
YHCIIO YWICHOM JTAHHOM
MPOTPECCHH; OTIPEICITUTE €ro
HOMED.

89 Pabora ¢ yueOHUKOM OO6y4atomias 3HaTh GOPMYIBI CyMMEI 71 YMeTb HaXOUTb CYyMMY 7
dopmyna cyMMBI N CaMOCTOSITeIbHAST TIEPBBIX HICHOB MEPBBIX WICHOB MPOTPECCHH TI0
MePBbIX WIEHOB pabota apupMeTHIeCcKOn (opMyTaM CyMMBI; HAXOTUTh

8 MPOTrpeccHn CYMMY 7/ TIEPBBIX YWICHOB MPO-
apupMeTHIECKOH IPECCHH C MPEBAPUTEIHHBIM
mporpeccuu OTIpe/IeIICHUEM KaKOTr0-IH00

9JIEMEHTa IPOTrPECCHH.

89 WuausunyanbHas pabora | MaremMaTuueckuit 3HaTh GOpMYIIBI CYMMBI 1 VMeTh HaXOAUTh CYMMY 1
®opmysa CyMMsI N C CaMOOLEHKOIA. JMKTAHT. HEPBHIX YJICHOB HEPBHIX YJIEHOB IIPOIPECCHH 11O

MIEPBBIX YJICHOB
apupMeTHIECKOn
porpeccuu

apuMeTHYEeCKOH
IpOrpeccuu

(dopMyTaM CyMMBI; HAXOTUTh
CyMMY 71 TICPBBIX YJICHOB
TIPOTPECCHH C
IpeIBapUTEITHHBIM




oTIpe/IeNIeHNEM KaKoT0-JIH00
AJIEMEHTA [POTPECCHUH.

8. 89 dopmyiia cymmbI N Pemenne BrpaxeHnit CamocTosTenbHas 3HaTh TEOPETHUECCKIH YMeTb npuMeHsTh
IIEPBBIX WICHOB C KOMMEHTHPOBaHUEM pabota Matepuan §9 TeopeTHdecKuii Matepuan §9 x
o SIICHUIO 3a/1a9
apudmeTnyecKoit P A
MPOrpeccuu
9. 89 KonrpoJibHast Pemenne koHTpombHBIX | DpoHTATBHEII 3HaTh TEOPETHUECKIHA YMeTb npuMeHsTh
padota Ne6 o Teme pabot MIUCbMEHHBIN Marepuai o Teme TEOPETUYECKUI MaTepHrall 1o
«Apudmernueckas KOHTPOJIb «Apudmerndeckas TeMe «Apudpmernieckas
p TIPOTPECCHSD). Tporpeccus K PemIeHHIO 3a1ad.
MPOTPECCUSD
10. 89 Ananmns WnpuBunyaneHas pabota | MHauBuayanpHas 3HaTh TEOPETHUECCKIHA YMeTb npuMeHsTh
KOHTPOJIBHOI C CaMOOLIEHKOH. pabota y nocku marepuain §9 TeopeTHdeckuii Matepuan §9 k
CIICHUIO 32129
pabotsl. Pemenne P 8
3aza
11. 810 Omnpenenenue Pabora ¢ yuyeOHUKOM WunuBunyanbHas 3HaTh onpe/eeHne YMeTh 10Ka3bIBaTh, 4TO
FeOMETPHYCCKOI pabota y nocku TEOMETPUICCKOM MOCTICIOBATENBHOCTD, 3aIaHHAs
IDOLDECCHI porpeccuu, GopMyiy n— (dopMyIoit n—HOTO UIIeHa,
porp ) HOTO YJIeHa, CTIOCOOBI SIBIISICTCS TIPOTPECCUEH; TS
Dopmyna 3aJaHus TEOMETPHIECKON MIPOTPECCUH, 3aJaHHOH B SBHOM
N —Tro wieHa MIPOTPECCHH, CpEeTHES BHUJIE, 3aIicaTh HopMyITy n—
reOMETPHUYECKON TEOMETPUIECKOE HOTO YJICHA.
IpOrpeccuu
12. 810 Onpenencuue Y4eOHas mpakTHIecKast YeraBI ompoc  mo | 3HATH OmpeneleHue YMeTh TI0Ka3bIBaTh, 4TO
FEOMETPHYICCKOI paboTa B mapax KapTOYKaM. TEOMETPUICCKOM MOCTIEIOBATENBHOCTD, 3aIaHHAs
TDOLDECCHH nporpeccun, GopMyiy n— (bopMyoii n-ro uneHa,
porp ) HOT'O 4JIeHa, CITOCOOBI SIBIISICTCA MIPOTPECCUei; s
®opmyiia 3a/]aHUs TEOMETPUYECKOH HPOrpeccHy, 3aJaHHOI B IBHOM
N — o WieHa MIpOrpeccuu, cpeHee BHUJIC, 3aMHCATh POPMYITY n—
TCOMeTpI/I“IeCKOﬁ T€OMETPHUUCCKOC HOT'O YJICHA.
IIPOrPECCUU
13. 810 OHpeHCHCHI/IC Y4eOHast mpakTHIECKast VerHpiid  onpoc 1o | 3HATH OINpeeNieHue VYmMeTh 1oKa3pIBaTh, YTO
reOMETPUYECKOi paboTa B mapax KapTOYKaM. TeOMETPHUIECKON MIOCTIEIOBATENBHOCTD, 3aIaHHAS
TDOLDECCHH nporpeccuu, GopMyiry n— (opMyIoii n-ro uneHa,
porp ) HOTO 4JIEHa, CIIOCOOBI SIBIISIETCSI IPOTPECCUEH; IS
®opmyita 3aJ[aHuUsl TEOMETPHUYECKOI NIPOTPECCHH, 331aHHOH B IBHOM
N — 10 YjJeHa TIPOTPECCHH, CpeiHEe BUJIE, 3aIicaTh GopMyIty n—
reOMETPHUYECKON reoMeTpUIEcKoe HOTO WIEHa.
Iporpeccuu
14. 810 dopmyia CymmBI N CocraBnenue onopHoro | ®ponranbsHelii orpoc | 3HaTh (HOPMYIIBI CYMMEI 7 YMeTh HaXOJUTh CYMMY 1

TNCPBLIX YJICHOB
reOMETPUYECKOMN
IIPOrpeccuu

KOHCIICKTa

NEPBBIX YJICHOB
FeOMeTpH‘ICCKOﬁ nporpeccun

HEPBBIX YJIEHOB MPOrPECCHH IO
(dopMynaM CyMMBI; HAXOIHUTh
CYMMY 71 TIEPBBIX WICHOB MPO-




IPECCUH C MPEABAPUTEIHLHBIM
OTIpe/IeNIeHNEM KaKoT0-JIH00
3JIEMEHTa POTPECCUH;
OTIPEICTISITh JIEMEHTBI
MPOTPECCUU [0 CYMME U
JIPYTHM DJIEMEHTaM.

15. 810 VYuebHas mpaktuueckas | TBopueckoe 3amanue | 3HaTb (OPMYIBI CYMMEI /1 YMeTb HaXOIUTh CYyMMY 7
pabora B mapax TIEPBBIX YJICHOB MEPBBIX YJICHOB MPOTPECCUH 1O
reoMeTpUYECKOH Iporpeccuu | (opMyiiaM CyMMBI; HAXOIHUTh

dopmMyna cymMMsI N CYMMY 71 TIEPBBIX YWICHOB

MEPBBIX YIECHOB TPOTpecCHi €

reoMeTPUYECKOMN IIpeABADATCILILI

p oTpeieTIeHHEM KaKoro-1i0o

mporpeccuun 3JIEMEHTAa MPOTPECCUH;
OTIPEETISTH 3JIEMEHTHI
MIPOTPECCHH 10 CYMME H
JIPYTHM 3JIEMEHTaM.

16. 810 dopmyiia CymmbI N WupuBunyaneHas padota | CamMocTosTenbHAS 3HaTh TEOPETHUCCKIH YMeTb npuMeHsTh

IICPBbIX WICHOB C CaMOIIPOBEPKOH pabota marepuan §10 Teopernyeckuil marepuan §10 k
o CILICHHUIO 3a]1a4

reoMETpHUICCKOU P A

MPOrpeccuu

17. 810 dopmyiia cymmbI N WupuBunyaneHas padota | CamMocTosTenbHAS 3HaTh TEOPETHUCCKIHA YMeTb npuMeHsTh

TIEPBBIX YICHOB C CaMOIIPOBEPKOH pabota marepuan §10 Teopernyeckuilt marepuan §10 k
o SIICHHMIO 3a1a4

reoOMETPpHUICCKOU p A

Iporpeccuu

18. 810 KonTtpoabHas Pewienne KOHTPOJIBHBIX OpOoHTAIBHBII 3HaTbh TEOPETUUECKUI YMeTp NpUMEeHsTh
padora Ne7 1o Teme pabor MICbMEHHBIN Marepuail 1o TemMe TEOPETHYECKUI MaTepHal 10
« COMeTDHICCKAS KOHTPOITh «'eomeTprueckas teme «I'eomeTpryeckas

p TIPOTPECCHS. Iporpeccus» K peleHuio 3a1ad.
IIpOrpecCusi»

19. 89,10 | Apanus WupuBunyanbHas padota | @poHTaNBHEIH onpoc | 3HATH TEOPETHUECKUI YMeTb npuMeHSTh
KOHTPOJIBHOI C CaMOOLIEHKOM. matepuan §9,10 TeopeTndeckuil Mmarepuan §9,10
paGoTst. Metor K PELICHHIO 33/1a4
MaTeMaTHUEeCKOM
WHIYKIUU

20. 810 Meton CocraBnenue onopHoro | MpoHTaNbHBIH ONMpoc | 3HATh METOJ YMeTh IPUMEHSTh METO]T
MaTEMATHYECKOIM KOHCIEKTa MaTeMaTH4eCKON MHAYKIMK | MareMaTHuecKOd WHIYKINU
WHIYKIUU

21. 810 Merton WNupuBunyaneHas padota | MHAMBHIYanbHAS 3HaTh METOJI YMeTh NpUMEHSTh METO]
MaTEMATHUIECKOI C CAaMOOLICHKO. pabora y nocKH MaTeMaTH4ecKON MHAYKIMN | MaTeMaTHYecKOH MHIyKINU

WHAYKIUA




V1. DjaeMeHTbI KOMOMHATOPUKH M TeOpuM BeposiTHOcTel — 20 yacoB

1. 811 1 CocraBnenue onopHoro | MuauBuayanspHas 3HaTh epedop Bapu-aHTOB. | YMETh CTPOUTH JIE€PEBO
KOHCIEKTa paboTa y 1oCKH [TpaBuio noctpoeHus BO3MOJKHBIX BAPUAHTOB JUIS
[Mpumepsr JiepeBa BO3MOXKHBIX HEOOJIBIIIOr0 KOJINYECTBA
KOMOWHATOPHBIX BapUaHTOB ATl HEOOJBIIOTO | BapHAHTOB, PELIATh MPOCTEHIIIIE
3a1ay KOJIMYECTBA BAPHAHTOB. KOMOMHATOPHBIC 3aJa4H.
KombunaropHoe npaBuiio
YMHOXCHHUSL.
2. 811 1 VYueOHas mpakTudeckass | YCTHBIH ompoc 1o | 3HaThH mepebop Bapu-aHTOB. | YMETh CTPOUTH JEPEBO
pabora B mapax KapTOYKaM. [TpaBuio noctpoeHus BO3MOJKHBIX BAPUAHTOB JUIS
IIpumepsr JiepeBa BO3MOKHBIX HEOOJIBIIOTO KOJIMYECTBA
KOM6I/IHaTOpHI>IX BapUaHTOB JJIsl HEOOJBIIOr0 | BapUAHTOB, peLIATh IPOCTEHIIIE
3a1ay KOJINYECTBA BAPUAHTOB. KOMOHMHATOpHBIE 331a4H.
KombunaropHoe npaBuio
YMHOXEHHUSL.
3. 811 1 CocraBieHue onopHoro | ®poHTaNbHBIN onpoc | 3HAThH ONpeAeeHue YMeTs pemaTs NpocTenimne
[TepecTanoBku KOHCIEKTa MEPECTAaHOBKH U3 N 3aJa4y Ha OIIpeAeICHUE YHCIIa
3JIEMEHTOB. NIEPECTaHOBOK M3 N 3JIEMEHTOB.
4, 811 1 WnnusunyansHas padora | TBopueckoe 3amanne | 3HATH ONpeeICHUE YMeTs pemars npocTeiinme
IIepecranoBku C CaMOIPOBEPKOi MEPECTAaHOBKH U3 N 3aJa4y Ha OIIpeAEICHUE YHCIIa
3JIEMEHTOB. MIEPECTaHOBOK M3 N 3JIEMEHTOB.
5. 811 1 CocraBienue onopHoro | OOydvaromas 3HaTh OnpeneNcHIe YMeTh pemarsb npocTeiinue 3a1a-
Pazmenenus KOHCIEKTa CaMOCTOSATENbHAS pasmereHus u3 N YM Ha OIIpeeIIeHNEe Ynciia pa3Me-
pabora 3JIEMEHTOB 110 K. LICHHI U3 N 3JeMeHToB 1o K.
6. 811 1 WupuBunyanbHas pabota | Matematudeckuit 3Hathb onpeeseHue YMeTs pemaTh npoctennine 3aaa-
PaSMeHleHI/ISI C CaMOITPOBEPKOI JUKTAHT. pa3MenieHus u3 n Y4 Ha ONpPEaCJICHUE YyucCia pa3me-
3IIEMEHTOB 110 K. IIEHUH 13 N 371eMeHTOoB 10 K.
7. 811 1 WNunuBuayanbpHas pabota | MaTtemaTuueckui 3HaTh omnpesieneHre YMeTs peliate npocreiiune 3ana-
Pa3MeI_I_[eHI/I$I C CaMOITPOBEPKOI JUKTAHT. pa3MenieHus u3 n Y{ Ha ONpPEaCJICHUE Yyucia pa3me-
3IIEMEHTOB 110 K. HICHUH 13 N 371eMeHTOoB 10 K.
8. 811 1 Pabora ¢ yueOHHKOM WuauBunyansHas 3HaTh onpeaeeHue YMeTs pelaTs NpocTeiime
Coueranus paboTa y JOCKH COYETaHUS U3 N HIIEMEHTOB 3aJ]a4y Ha OIIpeeICHUE YHCIIa
o K. COYCTaHMil 13 N IeMeHTOB 110 K.
9. 811 1 VYuebHast mpakTHYecKas VYerHelil  ompoc 1o | 3HaTh ONpeAeleHHe YMmeTs pemars npocTeiime
Coueranus pabora B mapax KapTOYKaM. coYeTaHus U3 N 2JIEMEHTOB 3aJ]a4M Ha OIIpeesIeHUE YHCIIa
o K. COYCTaHMil 13 N IeMeHTOB 110 K.
10. 811 1 VYueOHast mpakTHyeckass | YCTHBIM ompoc 10 | 3HaTh OnpezesieHue YMmeTs pemars npocTeiime
Coueranus pabora B mapax KapTOYKaM. COYeTaHus U3 N JIEMEHTOB 3aJ]a4M Ha OIIpeesIeHUE YHCIIa
o K. COYCTaHMil 13 N IeMeHTOB 110 K.
11. 811 1 VYueOHast mpakTHyeckass | YCTHBIM omnpoc 10 | 3HaTh OnpesesieHue YMmeTs pemars npocTeiime
Coueranus pabora B mapax KapTOYKaM. coYeTaHus U3 N 3JIEMEHTOB 3aJ]a4M Ha OIpeeIeHUe YHCIIa
o K. codyeTaHuil u3 N 31eMeHTOB 110 K.
12, 812 OTHOCUTETbHAI 1 Cocrasnenne onmopaoro | OpoHTAIBHBIN ONPOC | 3HATH ONpeIeIICHNE YMeTh pemaTh MpoCTenIIme
KOHCIIEKTa OTHOCHTEJIbHOHN 4aCTOTHI 3aJa4y Ha OIIPEAEICHHUE

4acToTa CIy4aitHOTO




COOBITUS CIIy9aitHOTO COOBITHS, OTHOCHTEIIbHOM YaCTOTHI
MOHSTHE BEPOSITHOCTH. CIly4aifHOTO COOBITHS.
[IpencraBnenue o Teopun
BEPOSITHOCTEM.

13. 812 VYueOHas nmpakTrueckas | TBopueckoe 3amanue | 3HATH ONpeeIICHIE YMeTh pemars npocTeimme

OTHOCHTEILHAS paborta B mapax OTHOCHTEJIbHOH 4aCTOTHI 3aJa4y Ha OIIPEACICHHE
o CITy9aifHOTO COOBITHS, OTHOCHUTEJILHOM YaCTOTHI

HacToTa CIy4antoro MOHSTHE BEPOSITHOCTH. CIIy4aliHOTO COOBITHSI.
COOBITHSE [TpencraBnenue o Teopun

BEPOSITHOCTEM.

14. 812 Pabora ¢ yueOHHKOM OO6yuatomast 3HaTh NPaBUWIO HAXOXKJCHUS | YMETh HAXOIUTh BEPOSITHOCTD B
caMoCTOSATENIbHAS BEPOSITHOCTEH B NpOCTEUIINX 3a/1a4ax.

BepositHocTh pabora MPOCTEHIINX 3a1auax.
PaBHOBO3MOKHBIX [TonsiTne paBHOBO3MOXKHBIX
COOBITHI HICXOJIOB, 6J1arOIPHSTHBIX

HCXOJIOB, BEPOSITHOCTH

coOBITHSI.

15. 812 Pemenne 3anau Maremarnaeckuit 3HaATh NPaBUIIO HAXOXKACHUS | YMETh HAXOAUTH BEPOSITHOCTD B
BeposTHOCT C KOMMEHTHPOBaHUEM JIVKTaHT. BEPOSITHOCTEH B IPOCTEH- MIPOCTEHIINX 3a7adax.

mux 3axaqax. [loasrue
PAaBHOBO3MOKHBIX
9 PaBHOBO3MOXHBIX HCXOJIOB,
COOBITHI OaronpUsATHBIX UCXOJIOB,
BEPOSITHOCTH COOBITHSI.

16. 812 BepositHOCTB VYueOHast mpakTH4ecKast TBopueckoe 3a1anne | 3HATh TEOPETUIECKHI YMeTh NpUMEHSATh
PABHOBO3MOKHBIX paboTa B mapax marepuan §12 TeopeTndeckuil Mmarepuai §12
COBLITHL PpEeLIeHHIO 33139

17. 811,12 Kourpoabnas Pemenne koHTpobHBIX | DpoHTATBHEIH 3HATh TEOPETHUCCKUIA YMeTh NPUMEHSTh TEOPETUICCKUH
paGora Ne8 o Teme pabor MTMCbMEHHBIT Marepuail 1o TemMe MaTepHal 110 TeMe «JIEMEHTHI

3 KOHTPOITh «OneMeHThl KOMOMHATOPUKHN | KOMOMHATOPUKH U TEOPHU
«INMCMCHTEI Y TEOPHUH BEPOSITHOCTEN. BEPOSITHOCTEN» K PEIICHHMIO 3a/1a4.
KOM6I/IHaTOpI/IKI/I u
TEeopuu
BEPOATHOCTEN»

18. 811,12 | Agamus WnnusunyansHas padora | TectoBas paboTa 3HaTh TEOPETUYECKUN YMeTb NpUMeHsITh
KOHTPOJIBHO#M C CaMOOLICHKOM. Matepuan §11,12 TeopeTndeckuil marepuan §11,12
pabotel. CnoxxeHne K POLLICHIIO 3a/ad
U YMHOKCHUC
BEPOSATHOCTEM

19. 812 Cnoyxenue u Cocrapnenue onopHoro | MpoHTaNbHBINA ONMpoc | 3HATH IPaBHUJIA CIIOKEHUSI U | YMETh IPUMEHSTh IIPaBuia
YMHOKEHHUE KOHCIEeKTa YMHOXEHHSI BEPOSITHOCTEN CJIOYKEHUS 1 YMHOXKEHHS
BEPOSATHOCTEM BeposTHOCTeil

20. 812 Cocrasnenue onopHoro | MpoHTaNbHEIN ONMpoc | 3HATH IMPABUJIA CIOKCHUS U | YMETh IPHUMEHSTh IIPABHIIA

CnoxxeHue u
YMHOXXEHHE

KOHCIICKTa

YMHOXKCHU BepOHTHOCTeﬁ

CJIOKEHUSI 1 YMHOXKECHUS
BEPOSITHOCTEH




‘ BEPOATHOCTEH

VII.

HTorosoe nosropenue — 30 yacos

Yucna v yuCIIOBbIE
BBIPAKCHMUSL.
YucnoBble MHOKECTBA.

WnnuBunyansHas pabota
C CaMOIIPOBEPKOM

Huddeperunpo-
BaHHOE PEIICHUE
3amayq

3HATh MOHATHS BEPHOTO
YHCIIOBOT'O PaBEHCTBA,
apudmernyeckue AeiicTBHSA HAX
YHCIJIAMHU.

VYMeTh HAXOAUTh 3HAUCHHS
YHCIIOBOTO BBIPAKCHUS,
BEITIOJTHATH TTOPSIOK
JNEUCTBUS C YUCIAMU.

[TpakTUKYM peIueHus CaMocTosTenbHas 3HaTh ONpEACIICHHE CTPOTOro U | YMETh YHTATh U 3aIHCHIBATD
Yucnoselie 3aja4 paboTta HECTPOroro HEPaBEeHCTB. HEpaBeHCTBA U JBOIHbIC
IIPOMEKYTKH. OmnpezneneHue IBOHHOTO HEpaBeHCTBA.
HEpaBEHCTBA.
WunuBuayansHas padora | Juddepennupo- 3HaTh OnpeaeIeHUe MOy YMeTs pemars ypaBHEHUsL: |X|

Monyib uncia.

napax

BaHHOE PEIICHHE
3a1aq

qHCIIa, IPEACTABICHUE O
FEOMETPUYECKON WIIIKOCTPaLuU
ypaBHeHHs |X| = a.

= a ¥ HepaBeHCTBa: [X|> a, |X|
=<a.

Anrebpanyeckue
BEIPXKCHHUS.

IIpakTukym perieHus
3ajga4

TectoBas pabota

3HaTh NOHTHE HOPMYIIBL
3HaTh BO3MO>KHOCTH

HCTIOJIb30BaHuUs OyKB B anreodpe.

YMeTh cOCTaBNIATh GOPMYITY
JUISL pEIICHUS] TEKCTOBBIX
3aja4.

OnHOYJIEHBI U
MHOTOYJICHEI.

WNunuBunyansHas padota
napax

Huddeperunpo-
BaHHOE PEIICHUE
3ama4

3HaTh OIMpCACIICHUEC MHOT'O-
YJICHA KaK anre6pa1/meCI<0f/'I
CYMMbI OJTHOYJICHOB, CTCIICHb
MHOI'O4JICHa, CTaHI[apTHBIﬁ BU/J
MHOI'O4JICHA.

‘VMeTh Ha3bIBaTh YJICHBI
MHOIo4JICHa, 3allMChIBATh BCC
YJICHBI MHOT'OYJICHA B
CTaHAAaPTHOM BHU/JC.

JevicTBHs C WNumuBunyansHas padora | CamocrostenbHas 3HaTh CIIOXKECHUE, BEIYUTAHNUE, YMeTb BBINOIHSTH ICHCTBUS
OIHOUWIEHAMH U C CaMOTIPOBEPKOH pabota YMHOXXEHHUE U JeJICHHE HaJl MHOTOYJICHAMH U
OJTHOWIEHOB ¥ MHOTOUJICHOB. OJTHOYJICHOB.
MHOI'O4YJICHaAMH.
IIpakTukym perieHus MaremaTueckui 3HaTh GOPMYJIBI KBaPAaTOB YMeTh npuMeHsTh GopMyity
3a1a4 JUKTAHT. JIBY4JICHOB. 3HaTh (OPMYJIbI KBaJ[paTa pa3HOCTH U
KyOOB CyMMBI 1 pa3HOCTH. (dopmyiTy KBaspaTa CyMMBI
DopMyIIbI 3HaTh (OpPMyITy pa3HOCTH JUISL BO3BE/ICHHS B KBaJ[paT
COKPAIIEHHOTO KBaJpaTOB. CYMMBI 1 PasHOCTH 1BYX
BBIpaXKeHUl. YMeThb
YMHOKCHHUAL. NPUMEHATE (OPMYITY
Pa3HOCTH KBaApaTOB IS
YMHOXXEHUS pa3HOCTH
BBIpQ)KEHUH Ha X CYMMY.
NuauBuayanbaas padota | CamocTosTenbHas 3HaTh aJrOPUTM TIOUCKA YMeTh npUMEeHATh 0011He
C CaMOTIPOBEPKOH pabota croco0a pa3iIoKeHus MpaBWIa U TIOPAJIOK
Paznoxenne MHOTOYJICHA HA MHOYKHTEITH. PAa3JI0KEHHUSI MHOTOUIICHA HA
MHOIo4JiCcHa Ha MHOXMTEIIN C
MHOKHUTEIIN. HCIOJIb30BaHUEM Pa3INYHBIX

CrOoCcO0OOB Pa3IOKEHUsS Ha
MHOXHUTEITH.




NuauBuayanpHast paboTa

TecroBas padoTa

3HaTh aJTOPUTM CIIOKCHHSI,

YMeETh BBHITTOJHATH

9 Anre6panqecxne C CaMOIIPOBEPKOM BBIYUTAHUSA, YMHOKCHUS U mpeoOpa3oBaHuUsL
' I[pOGI/I. JIETICHNS anreOpandecKux anreOpandeckux Ipodei.
JIpoOei.
BreiosiHenue IIpakTukyM pemenus Huddepennupo- 3HATh AITOPUTM CIIOXKEHHS, YMETB BBINOIHATh
COBMECTHBIX JEHCTBUI 3a1a4 BaHHOE PELICHUE BBIYUTAHUS, YMHOXKCHHUSA 1 peoOpa3oBaHus §
10. 3aj1a4 JelleHHs anredpandecKux anrebpauueckux apobeii.
¢ anreOpandyeckKuMHU y
6 apobeil.
JIpOOsIMH.
. WnnuBunyaneHas padota | MaTemaTnaeckuit 3HaTh OCHOBHBIC CBOWCTBA YMeTh NpUMEHSATh OCHOBHBIE
mapax JIMKTaHT. aBHCHMI, aJITOPUTM PEIICHUS | CBOMCTBA ypaBHCHHH,
JIvuHeHbIe ypaBHEHUS p vp PHTM p vp
1 " ypaBHCHUA, YpaBHEHUH, CBOIALIUXCS K aJITOPUTM PELIECHUS
' CBOJIAIIIMECH K nmuHelHbIM. KonuyectBo YPaBHEHHUH, CBOISALINXCS K
TTHHEHHBIM. KOpHEW JaHHOIO JUHEHHOTO JIMHEVHBIM K PELLEHUI0
YpaBHEHHS. JIMHEVHBIX YPAaBHEHUH.
WunuBuayansHas padora | MHauBuayanbHas 3HAaTh aJITOPUTM pEIICHUS YMeTh pelaTh HENOJIHbIE
12 KBaIlpaTHI)IG C CaMOIIPOBEPKOMU paboTa y nocku KBaJIpaTHbIX YPABHEHUMH. KBaJpaTHBIC YPABHCHUS U
' YpaBHEHHUS. yYpaBHEHUS, CBOJALINEC K
KBaJIpaTHBIM.
13 PanmonansHble IIpakTukym peuieHus CamocrosTenpHas 3HAaTh aJITOPUTM pEIICHUS YMerTs pelaTh paluoHaabHbIE
: ypaBHEHISL. 3ajga4 pabora palMOHAIBHBIX ypaBHEHUI. YPaBHEHHS.
WNunusuayansHas padota | TectoBas pabota 3HaTh CTPYKTYPY pELICHUS YMeTs pelath 3a1a4n Ha
14 Pemenue 3amau ¢ nmapax TEKCTOBBIX 3a/a4 C MOMOIIbIO COCTaBJICHUE ypaBHEHMSI.
' MIOMOIIIBIO ypaBHerIf/'I_ ypaBHeHHI?'I, OTallbl pECHICHUA
3ajauu.
CHCTeMBI BYX WNumuBunyansHas padora | Juddepenmupo- 3HaTh: YTO 3HAYHT PEIINTh YMeTs pemars cUCTEMY ypaB-
o C CaMONPOBEPKOH BaHHOE PELICHUE CUCTEMY ypaBHEHHI. HEHUH C IByMs HEU3BECTHBI-
15. YpaBHCHHUH C JABYM:
3a1a4 MH CIIOCOOOM ITOJICTAaHOBKH 1
HCU3BCCTHBIMH. CII0COOOM CIIOXKEHHUSL.
PaKTHKYM pELICHUS aMOCTOATENbHAs HaTh QJITOPUTM COCTABICHHUS METb pelaTh 3aJauu Ha
IT C 3 v
Pemmenmue 3a1a4 ¢ 3ajau pabora CUCTEMBI ypaBHEHHUH 110 YCIIO- COCTaBJICHUE CHCTEM
BHIO 33/1a4U C NIOCJIE-YIOIIUM ABHEHUM.
16. IMOMOIIBIO CUCTEM o Y P
. COOTHECEHUEM HalJIEHHOTO
YpaBHCHUH. PELIEHHS CUCTEMBI C STHM
YCIIOBUEM.
HepaBeHCTBa ¢ OHAM I/IHJIHBHnyanLHa;VI pabora | duddeperunpo- 3HAaTh CBOMCTBA YHCIIOBBIX YMeTh pelaTh HEpaBEHCTBA C
C CaMOIIPOBEPKOM BAaHHOE pELICHHE HEpPaBEHCTB. AJITOPUTM OJIHUM HEU3BECTHBIM.
17. HEU3BCCTHBIM U UX
z 3a1a4 pELICHHsT HEPABEHCTB C OJHUM
CBOMCTBA. HEU3BECTHBIM.
KBanpatHoe WunuBunyansHas padora | MaauBumyanbpHas 3HAaTh aNTOPUTMBI PEIICHUS YMeTb NpUMEHSTH AITOPUTMBI
18. HEPABEHCTBRO. C CaMONPOBEPKOH pabora y nocku KBaJJpPaTHBIX HEPABEHCTB. IIPU PELICHUN 3a/1a4.
WNumuBunyansHas padora | Juddepenmupo- 3HaTh omnpezeseHue rpaduka YMeTb cTpOuTh rpaduk
napax BAHHOE PELICHUE HKIMH. [ToHsATHS abcuucchl HKLIUY 10 TOYKaM.
19. OyHKIWH U TpadUKH. P P by by

3a1a4

W OpJMHATHI TOYEK Tpaduka
byHKIMY.

OnpenensaTe aOCUUCCH U
OpIHMHATHI TOYCK rpaduka




(dyHKITINY.

NupuBuayanbaas padora | CamocTosTenbHas 3HaTh onpeeieHne JTMHSHHOM YMeTh CTPOUTH U aHATU3UPO-
C CaMOTIPOBEPKOM pabota ¢yrakuuu. [Toctpoenne rpaduka | BaTh rpaduK JINHEHHOHN QYHK-
20 Jlunetinas GyHkmms, JTMHEHHON (YHKIUH 1I0 JBYM uH 1o 1ByM Toukam. Ompe-
' e€ cBoiicTBa U rpaduk. TOYKaM. YTIJIOBOH KO3 HHUITH- JIEIATH YTII0BOH KO3 humm-
eHT npsamoit. O6macTe ompene- €HT IPAMOM, 00JIacThb ompene-
JICHUS TUHEHHOHN QYHKITHH. JICHUS THHEWHON (hYHKIHMH.
KBagparidHas [pakTukym pemeHus Huddeperunpo- 3HaTh cXeMy I}(:l())TpoeHI/Iﬂ Ymertsb CTPOHTH (gpacbm(
.. o 3ajaq BaHHOE pelICHHE KBaJpaTU4HON (pyHKIUH. KBa/IpaTUYHON (PyHKLIUH,
2L (ynxws, e€ cpoiicTsa 3a1a4 P CBOI;CTBa KBa)JpgTHqHOﬁ onpelz)[enan, o anaGone
u Tpaduk. (QyHKIHY. CBOWMCTBA (DYHKIIUH.
CrereHs ¢ WunuBunyansHas padora | CamocrosrenbHast 3HaTh OIpe/ieJIeHUE CTETICHN C YMeTh NpecTaBIsiTh CTENEHb
29 PAITHOHATHHBIM napax pabota palMOHAJIBHBIM ITOKa3aTeIeM. C palMOHAIbHBIM
MoKa3aTeseM B BHJIE Ipodu U
MOKa3aTeIIeM. HAOGOPOT.
[TpakTHKyM perneHus Huddepennupo- 3HATh KaK BBIYMCIUTH 3HAYCHUE | YMETh BBIYHUCIIATH
23, Apudmernueckue 3ama4 BaHHOE PEIICHNE KOPHSI, 3aIKcaTh KOPEHb B BUJIE a}zvmcpMemquKnﬁ KOpEHb 1 —
KOPHH. 3a7aq CTEIICHU C PAI[OHATBEHBIM Olf CTETIEeHH.
MIOKa3aTeJIEM.
WNunuBunyansHas padora | MHanBUIYyatbHAs 3HaTh OIpeeIeHuE YMeTh HaXOUTh HY>KHBIHT
C CaMOIPOBEPKOI pabota y ocku T€OMETPUUYCCKON | YICH TEOMETPHUIECKON HIIH
24. [Iporpeccun. apugMeTHIecKoil mporpeccuii, apuMeTHIeCcKoi mporpec-
(dbopMmyIa N-ro YieHa U CyMMBI N | CHIf; IOJIb30BATHCS POPMYJION
YJICHOB INPOTPECCHH. CYMMBI N YICHOB NPOTPECCHIl.
IeMeHTEI WunuBunyansHas padora | Jduddepenunpo- 3HaTh TEOPETHUYECKUH MaTepHal | YMeTb NPUMEHSThH
25 KOMOMHATOPHKH 1 C CaMOMIPOBEPKOH BaHHOE peIleHHe o Teme «CiryyaifHbIe COOBITHS. TeOpeTHUECKHii MaTepHal 1o
. 3a1adq Teme «CiydaifHple COOBITH» K
TCOPHU BEPOATHOCTCU. PEIICHHIO 3a7aY.
[ToaroroBka K I/IH}II/IBI/IZ[yaHBHai[ pabora | CamocTrosTenbHas 3HAaTh TEOPETHUECKUI MaTepHa yMeTLvaI/IMeHHTI) TEOpeTU-
26. HTOTOBOI C CaMOTIPOBEPKOMH pabora o Kypcy anredpbl 7 — 9 KaccoB | 4eCKHii MaTepual mo Kypey
. anreOpsl 7 — 9 Kaccos K pe-
KOHTPOJIBHOIT paboTe. IEHHIO 3244 U YIPAKHEHHI
Perienue KOHTPOJIBHBIX OpOHTANIBHBII 3HaTh TEOPETUUECKUI MaTeprall | YMETb IPUMEHSTh
Hrorosas pabor MUCbMEHHBII 0 Kypey anreOpsl 7 — 9 KIaccoB | TEOPETHYECKUH MaTepualt 1o
27. KOHTPOJIbHAs KOHTPOIIb Kypcy anredpsl 7 — 9 KIaccos
pabora. K PEILICHUIO 3a71a1 1
yIpaXHEHUN
Amnanus omnmooK, Pewenue 3anau TectoBas paborta 3HaTh TEOPETHUYECKUH MaTeprall | YMeTb NPUMEHSTh
[OJTyYeHHBIX [IPH C KOMMEHTHPOBaHUEM o Kypcy anredps! 7 — 9 Ki1accoB TeopeaneCGKHv”I ;/mT;pHan ()
Kypcy anrebpsr 7 — 9 kimaccoB
28. BLI(;‘I(;JIP(I)C\'HI/II/I K PEIICHUIO 3a]1a4 U
HUTOTOBON

KOHTPOJILHOM paboTHI.

YIPaKHEHUI




7. Y4eOHO-MeTOAHYECKOE H MATEPHATbHO-TEXHHYECKOe o0ecreyeHne y4eOHoro
npeaMera.

1. Bbypmuctposa T. A. Anre6pa. [Iporpammer 0011eo0pa3oBaTenbHBIX YUpeKaeHUH. 7-9 kimacchl. — M.
IIpocsemenue, 2009.

2. Anre6pa. 9 xnacc: yue0. mist obmeoopazosar. yupexaennii / FO.H.Makaperaes, H.I'.Mun10K,
K.N.Hemkos, C.b.CyBoposa; nox pea.C.A.TensikoBckoro.- 19-e uzn.- M.: IIpocsemenue, 2011.

3. MHzyuenue anrebpsl B 7-9 kiaccax: mocobue mist yuutenei / FO.H.Maxkaperues, H.I'.Mun oK,
C.b.Cysopoga, 1.C.InbikoBa. — 3-e u3., 1opad. — M. : [Ipocsemenue, 2009.

4, Anrebpa. 9 kiacc: noypounsie miansl mo yueonuky K0.H.MaxkapswrueBa u np./aB.-coct. JI.A. Tanwnmna,
T.JI.Adanacwesa.- Bonrorpan: Yautens, 2007.

5. Aunrebpa: nunakt. marepuaisl s 9 k. / JI. W. 3Basuy, JI. B. Ky3uenona, C. b» CyBopoBa. — M.:
[Ipoceemenue, 2007—2008.

6. Ypoxu anredpsl B 9 kiiacce: k. aus yuurens / B. W. Xoxos, JI. b. KpaitneBa. — M.: IIpocBemienue,
2005— 2008.

7. DIeMeHTbl CTAaTUCTUKHU U TEOPUU BEPOATHOCTEN: Yued nocobue st odyqaromumxces 7-9 kii.
obmeobpasosar. yupexaenuii / FO.H. Makapsrues, H.I'. Munatok; nox pen. C.A. TensikoBckoro. —
M.: Ilpocsemenne,2001 -2007r.

8. Marematuka 5-11 kinaccel: HETpaIUIIUMOHHBIE (POPMBI OpPTraHU3AIUN KOHTPOJIS Ha YPOKax / aBT.-COCT.
M.E. Ko3una, O.M. ®aneesa. - Bonrorpaa, Yuutens, 2007;

9. H.ITL.KoctpukuHa 3ajauu MOBBIIIEHHON TPYIHOCTH B Kypce anreopsl 7-9 kiaccoB - M :
[IpocBemenue», 1991;

10. AnreGpa: ¢0. 3aaHuii U1 MOATOTOBKU K UTOTOBOM arrectanuu B 9 k. / JI.B. Ky3nenosa, C.B.
Cysoposa, E.A. Byaumosund u ap. — M.: Ilpocsenienne, 2004;

11. A.T". Mopakosuy, [1.B.CemenoB Cobbitusi. BepositHoctu. CtaTuctuueckas o0paboTka JaHHbBIX. 7-9
Kjaaccel. — M.: «Muemosuna»,2003;

12. CoopuuK 3aaaHUii U1 TOATOTOBKH K UTOTOBOM arTectanuu B 9 kinacce/ JI.B.Ky3neunosa u ap.— M.:
[Tpoceemnienue, 2009.

13. CoopHuK 3a7aHMIi IS TIOATOTOBKH K UTOTOBOM arTectanuu B 9 kiacce «3000 3agau»/ A.JI. CemeHOB U
ap.— M.: Dk3amen, 2014.

14. Onumnuaanele 3a1anus Mo marematuke. 9 knacc / aBt.-coct. C.I1. KoBanésa. — Bonrorpan:
Yuyurens,2007.

Cneyughuueckoe conposorcoenue (06opyooeanue)

. KJIaCCHAs JIocka ¢ HabOpOM MarHWTOB ISl KpeTIeHUs TaOJIHuIL;

. MIEPCOHAIIBHBIN KOMITBIOTED;

. MYJIbTUMEANIHBIN IIPOEKTOD;

o JIEMOHCTPALlMOHHBIE U3MEPUTENbHBIE HHCTPYMEHTBI U MPUCTIOCOOIEHUS (pa3MEeUeHHbIE U
Hepa3MeUeHHbIe JTUHEHKHU, UPKYIIH, TPAHCIIOPTUPDI, HA0OPHI YTOIBHUKOB, MEPKH);

o JIEeMOHCTPAIlMOHHbBIE TaOIHUIIBI.

Hugpopmayuonnoe conpososricoenue:
1.®enepanbhblii eHTp uHdopm hitp://fcior.edu.ru
. Ennnas xomnexms mudpoBeix oOpazoBarenbHbIX pecypcoB http://school-collection.edu.ru
. «Kapman st yuwnresst matematukmy hitp://karmanform.ucoz.ru.
. Sl uny Ha ypok MaremMaTuku (MeToauueckue pazpadorku): Www.festival.1sepember.ru
. YPOKH — KOHCIIEKTBI WWW.pedsovet.ru
. http://www.alleng.ru
. http://www.proskolu.ru/org
. www.metod-kopilka.ru
9._http://www.it-n.ru/
10. http://www.1september.ru/
11. http://www.matematika-na.ru/index.php OH-JaiiH TECTbI 10 MATEMATHKE
12. http://www.edu.ru/
13. http://fcior.edu.ru/
14. http://urokimatematiki.ru
15. http://intergu.ru/
16. http://www.openclass.ru/
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8. Pe3yabTaThl H3y4yeHHUs] y4eOHOT 0 peaMeTa
B pezynomame usyuenun xKypca anzeoput 9 knacca odyuarouiuecs 00ax4cHbL:

3HATH/TIOHUMATh
CYIIECTBO MOHATHUS MAaTEMaTUYECKOT0 JOKa3aTeIbCTBA; IPUMEPHI JOKA3aTEIbCTB;
CYILIECTBO MOHATHUS aJIrOPUTMA; IIPUMEPEI aJITOPUTMOB;
KaK UCIOJIB3YIOTCS MaTeMaTH4ecKre GOopMYIibl, ypaBHEHHUSI U HEPABEHCTBA; MPUMEPHI UX MPUMEHEHUS
JUUIA pGH_IeHI/ISI MAaTEMAaTUYCCKUX U HpaKTI/I‘IeCKI/IX 3ajaay,
KaK MaTeMaTHYEeCKH OIPEACIICHHbIC (PYHKIIMA MOTYT ONHUCHIBATh peajbHbIC 3aBUCUMOCTH; IPUBOIUTH
MPUMEPHI TAKOT'O OIMCAHHUS;
KaK MOTPEOHOCTH MPAKTUKH MPUBEIIM MATEMATHYECKYIO HAYKy K HEOOXOUMOCTH PaCITUPEHUS TTOHSATHS
YHCa;
BEPOATHOCTHBIN XapaKTep MHOTUX 3aKOHOMEPHOCTEU OKPYXKAIOIIEr0 MUPA; MPUMEPHI CTATUCTUYECKUX
3aKOHOMEPHOCTEN U BBIBOJOB;
KaKUM 00pa30M reoMeTpHsl BOHHKIIA U3 MPAKTHYSCKHUX 3a7a4d 3eMJIEMEPHsI; TTPUMEPBI TEOMETPUUYECKHUX
00BEKTOB M YTBEPKIACHUM 0 HUX, BAXKHBIX JUISl IPAKTUKU;
CMBICTT MJICUIM3AlINH, TTO3BOJISIONICH pelaTh 3a/ladyd peaibHOM JeMCTBUTEIIBHOCTH MaTEeMaTUUYECKUMU
METOOdaMU, HpI/IMepH OHII/I60K, BO3HHUKAKOIIIUX HpI/I nacajim3anunu,

APOMETHUKA

yMeThb
BBITIOJHATh yCTHO apu(METHYCCKUE JCUCTBHS: CIIO)KCHWE W BBIYMTAHUE JBY3HAYHBIX YHUCEN W
JIECATUYHBIX Jpo0Oeii ¢ ABYMs 3HaKaMH, YMHOXKEHUE OJHO3HAUHBIX YHCeN, apu(MEeTHIECKUE ONEePaLUU C
OOBIKHOBEHHBIMH JIPOOSIMH C OJJHO3HAYHBIM 3HAMEHATEJIEM U YHUCITUTENEM;
NEPEeXOJIUTh OT OAHOM (POPMBI 3aIUCH YHUCENl K JIPYrod, MPEACTaBIATh JIECATUYHYIO ApoOb B BHIE
OOBIKHOBEHHOM M B MPOCTEHIINX CIIydasX OOBIKHOBEHHYIO B BHUJE JCCATUYHOM, MPOIEHTHI — B BUJE
Ipobu 1 ApoOb — B BUJIE MPOIEHTOB; 3aMUCHIBATH OOJNBIINE M MaJIbIe YHUCIIA C UCTIOIB30BAHUEM IIENBIX
CTCIICHEH JICCATKH;
BBIMIOJHATh apu(pMETHUYECKUe ACUCTBUS C PAlMOHAJIBHBIMU YHCIAMH, CPaBHHUBATh pPAllMOHAIbHBIE U
JIEWCTBUTEIIbHBIC YHMCIIA; HAXOAUTh B HECIIOKHBIX CITy4asx 3HAYEHUSI CTETICHEH C LeNBIMHU MOKa3aTeIsIMU
Y KOpHEH; HaXOUTh 3HAYEHUS YUCIIOBBIX BBIPAKECHUI;
OKPYTJIATH LIETbIE YHCTa U JIECATUYHBIE APOOH, HAXOIUTh MPHUOJIMIKEHUS YMCEN C HEJOCTaTKOM U C
U30BITKOM, BBIMIOJIHATH OIEHKY YUCIOBBIX BBIPAKEHUII;
MOJIb30BAaThCS OCHOBHBIMHU E€IMHHUIIAMHU JUIMHBI, MacChl, BPEMEHH, CKOPOCTH, ILIOMaau, o0BeMa;
BBIpaXKaTh 00JIee KPYITHBIE €AMHUIIBI Yepe3 OoJiee MeJIKrue U Hao0opoT;
pemarh TEKCTOBBIE 3aJauM, BKIIIOYAsl 3a/1aud, CBSI3AHHBIE C OTHOLLEHHUEM M C MPONOPLHOHAIBHOCTHIO
BEITWYMH, IPOOSIMHU U TIPOIIEHTAMHU;
UCIOJIb30BaTh MPUOOpPETEHHBIE 3HAHUS M YMEHHS B IMPAKTUYECKOW AEATETbHOCTH M TMOBCEAHEBHOU
YKU3ZHH JIJISL:
- pelIeHus HECIOXHBIX MPAKTUYECKHUX PACUETHBIX 337a4, B TOM YHUCJIE C MCIOJIb30BAaHUEM MIPHU
HEOOXOJMMOCTH CIPABOYHBIX MAaTEPUAJIOB, KAIBKYJISATOPA, KOMIIBIOTEPA;
- YCTHOM MNPUKUAKKA U OLEHKU pe3yJbTaTa BBIYMCICHHI; NPOBEPKH pe3yibTaTa BBIUYUCICHUS C
WCTIOJTb30BAaHUEM PA3JINYHBIX TPUEMOB;
- MHTEPIpETalrU PEe3yNbTaTOB PELIEHUS 3a/Jau C Y4€TOM OTPAaHMYEHUM, CBA3AHHBIX C pealbHBIMU
CBOMCTBAaMH pacCMaTPUBAEMBIX MPOLIECCOB U SIBIICHUM;

AJIT'EBPA

COCTaBJISITh OYKBEHHbIE BBIpaKEHUS U (HOPMYIIbI MO YCIOBHIM 33/1a4; OCYIIECTBISATh B BBIPAKECHUSIX U
dbopMynax YHCIOBBIE IOJCTAHOBKH M BBIMOJHATH COOTBETCTBYIONINE BBIUMCICHHS, OCYIIECTBIATH
MOJICTAHOBKY OJHOTO BBIPD@KEHHUS B JPyroe; BbIpakaTb H3 (GOpPMYyNT OAHY IEPEMEHHYIO depes
OCTaJIbHBIE;

BBIMIOJHATh OCHOBHBIE JEUCTBUS CO CTEMEHSAMH C LENbIMU IOKa3aTelsiMH, C MHOTOWJIEHaMH U C
anreOpandecKuMu JIpoOSMHU; BBHITIOTHATH Pa3IOKEHHE MHOTOYWICHOB HAa MHOXHUTENHW; BBIMOIHSITH
TOKJIECTBEHHBIE TIPE0OPA30BaHUs PALIMOHAIBHBIX BhIPAKEHHUIA;



" [PUMEHATH CBOHCTBa apU(PMETUYECKHX KBaJIpaTHBIX KOpPHEH M BBIYUCICHHUS 3HAYCHUH U
peoOpa30BaHUI YUCIIOBBIX BBIPAXKEHUH, COIEPKAILUX KBaJPATHbIE KOPHHU;

"  pemiaTth JUHEHHbIE, KBaIpaTHbIC YPaBHEHUS U PALIMOHAJTbHbBIC YpaBHEHUS, CBOAALINECS K HUM, CUCTEMbI
JBYX JIMHEWHBIX YPABHEHUH U HECIIOKHbIE HEJTMHEWHbIE CUCTEMBI;

"  pelaTh JIMHEHHBIC U KBAJAPATHBIC HEPABEHCTBA C OAHOU IIEPEMEHHOMN U UX CUCTEMBI;

"  pemath TEKCTOBBIE 3a/la4M alreOpauyeckMM METOJOM, MHTEpIPETUPOBATh IOJYYCHHBIH pe3ysbTar,
IPOBOJIUTH OTOOp pelIeHuil, ncxoas u3 GopMyIUPOBKH 3a/1a4u;

*  yp300paXkaTh yKcaa TOUKaMU Ha KOOPAWHATHOM NMPsIMON;

" ONpEeneNsATh KOOPAMHATHI TOUKH IIOCKOCTH, CTPOUTH TOYKH C 3aJJaHHBIMH KOOpJAWHATaMH; U300pakaTh
MHOXECTBO PEILIEHUI JMHEHHOTO HEPaBEHCTBA;

"  pacrmo3HaBaTh aApU(PMETUUYECKHE M TEOMETPHUECKHE MPOTPECCHH; pellaTh 3aJadyd C HPUMEHEHHUEM
(bopMyIbl 0OLIETO YIeHa U CyMMbI HECKOJIBKUX MEPBBIX YWICHOB;

"  HaxXOJIUTh 3HAUCHHs (YHKIUH, 3a1aHHON (HopMysIoH, Tabnuiel, rpagukoM 1o ee apryMeHTy; HaXOIUuTh
3HA4YEeHUE apryMEeHTa 110 3HAUYEeHUI0 PYHKIUH, 3aJaHHOH rpa)uKoM UK TabIuLe;

"  ONpeneNsATh CBOMCTBA (YHKIMHU MO ee TpaduKy; NPUMEHITH TpapuuecKue NpPEACTaBICHUS MpU
pELICHUH YpaBHEHUH, CUCTEM, HEPABEHCTB;

. i 7 0, y=kx+b, y=x? 3 =K Jx
OIKCHIBATh CBOMCTBA M3ydeHHBIX (yHKOWA (y=kx, rme k#0, y=kx+b, y=x°, y=x, y = YTx,

Faxz+bx+c, y= ax>+n y=a(x-m) 2 ), CTPOUTh MX I'pauKH;

HCII0JIb30BATH NMPHOOpeTeHHbIe 3HAHUSI U YMEHHSI B NPAKTHYECKOH /1esiTeJIbHOCTH M NOBCeJIHEeBHOM
JKU3HM TS

®  BBHIIOJHEHHUS pacueToB IO (opmyrnaMm, COCTaBICHUS (GOPMYyJ, BBIPAXKAIOUIMX 3aBUCUMOCTH MEXIY
peabHBIMHM BETMUMHAMM; HAX0XKICHUS HYKHOH (POPMYJIbI B CIIPABOYHBIX MaTepHaiax;

"  MOJEIMPOBAHMS MPAKTUYECKUX CUTyallMd M MCCIEIOBAaHUN NOCTPOEHHBIX MOJEIEH C HCIOJIb30BAHUEM
anmapara anreOpsl;

®  ONHCAHMS 3aBUCUMOCTEH MEXIy (QU3NYECKUMHU BEIMUYMHAMHU COOTBETCTBYIOIIMMHU (OpPMYyJIaMU IpH
MCCJIEJOBAaHUH HECJIOKHBIX MPAKTUUECKUX CUTYALIHM;

"  PHTEepHpeTanuy rpauKoB peabHbIX 3aBUCUMOCTEN MEXIy BEIMUYNHAMU;

OJIEMEHTEI JIOTYKH, KOMBMHATOPHKUY,
CTATUCTUKU U TEOPMU BEPOSITHOCTEN
yMeThb

"  [POBOAUTH HECIOKHBIC JIOKA3ATEIbCTBA, IOIYYaTh MPOCTEHIINE CIEACTBUSA U3 M3BECTHBIX WIM paHee
MIOJIyYEHHBIX YTBEP)KJIEHUM, OLEHUBATh JIOTUYECKYIO IPABWIBHOCTh PACCYKIECHHH, HCIOJIb30BaTh
MIPUMEPBI TSI WILTIOCTPALMU U KOHTPIPUMEPHI ISl OIIPOBEPKEHUS YTBEPKICHNN;

* y3BJIeKaTh WHGOpPMAlMIO, MPEJCTAaBICHHYIO B TalnMIax, Ha JAMarpamMmax, rpadukax; COCTaBISATh
TaOJINLIBI, CTPOUTH AUAarpaMMbl U rpaduky;

"  pemaTh KOMOMHATOPHBIE 33J]aul MMyTEM CHCTEMAaTUYEeCKOro rnepedopa BO3MOXKHBIX BapUAHTOB, a TAKKe
C UCIIOJIb30BAaHUEM ITPaBUJIa YMHOXKEHUS;

"  BBIYUCIATH CPEAHHE 3HAUEHUS PE3yIbTaTOB U3MEPEHUN;

"  HaxXOJUTh 4YacTOTy COOBITHS, HCHOJIb3Ysl COOCTBEHHbIE HAOJIOJIEHUS U TOTOBBIE CTATUCTHYECKHE
JTaHHBIE;

"  HaXOJUTh BEPOSTHOCTH CIIy4alHBIX COOBITHI B MPOCTEHIINX CIIydasx;

HCII0JIb30BaATh Hp]/lOﬁpeTeHHl)le 3HAHUA U YMCHUA B l'lpaKTl/l‘leCKOﬁ JeATECJIBbHOCTH U HOBCQ}IHCBHOﬁ
JKU3HU JUIA:

*  BBICTpaMBaHUs apryMEHTAallMU MU J0Ka3aTeIbCTBE (B (JOpME MOHOJIOTA U IUAJIOTA);

"  pacro3HaBaHUS JIOTUYECKU HEKOPPEKTHBIX PacCyKICHUIA;

"  3aNuCH MaTEMaTHYeCKUX YTBEP)KICHUH, J0Ka3aTeIbCTB;

. aHaJIn3a pCaJIbHbIX YHCJIOBBIX JaHHBIX, MPCACTABJICHHBIX B BUAC AUATPAMM, Fpa(I)I/IKOB, Ta6J'II/ILI;

"  pemieHHMs TPAKTHYECKHX 3a7ad B TOBCEIHEBHOH M  INpOQECcCHOHATBHOM  JESTENbHOCTH C
MCTIOJIb30BaHUEM JICUCTBUM C YMCIaMH, TPOLIEHTOB, JUTHH, TUIOMIA/IeH, 00beMOB, BPEMEHHU, CKOPOCTH;

"  pemieHUs Y4eOHBIX M MPAKTHYECKHX 3a]a4, TPEOYIOINX CHCTEMAaTHYECKOTo Mepedopa BapuaHTOB;

"  CpaBHEHMS IIAHCOB HACTYIJICHHUS CIYYalHBIX COOBITHI, OIIEHKH BEPOATHOCTH CIy4ailHOTO COOBITHS B
NPAaKTHYECKUX CUTYalUsIX, COMIOCTABICHHUS MOJICIN C PealbHOM CUTYanueii;



. INOHUMAaHUA CTATUCTUYCCKUX yTBep)K,Z[eHI/If/'I.

“MCKIMPEIAMETHBIC CBA3HU, PACKPLITHIC B X0A¢ U3YUYCHUA Kypca: d)u3u1<a, XUMUS, ceomMempusl.

Copep:xanue u 00beM MaTepHalia, MoJyIeKaIIero MpoBepke, onpeaensercs nporpammoit. [Ipu  mpoBepke
YCBOEHUSI MaTepuaia Hy>KHO BBISBIISTh MOJHOTY, IPOYHOCTh YCBOCHUS YUAITUMUCS TEOPUH U YMEHUS
MIPUMEHSITH €€ Ha MPAKTUKE B 3HAKOMBIX U HE3HAKOMBIX CUTYaI[UsX.

Hcnoab3yemblie (popMbl, CIIOCOOBI M CPEICTBA MPOBEPKH U OLIEHKH Pe3yJibTATOB 00y4eHHUs.
1. TluceMeHHBI KOHTPOJIb (CaMOCTOSITENIbHBIE U KOHTPOJbHBIE pPadOTHI, MPOBEPKA JAOMAIIHErO
3a/1aHMA);
2. TecroBblii (TECTUPOBAHUE);
3. YcTHBIH omnpoc (cobecenoBanue, 3a4eT)

1. OneHka nMcCbMEHHBIX KOHTPOJIbHBIX paﬁoT oﬁyqamnmxca nmo MmaTeMaTHke.

Omeem oyenusaemca ommemkou «5», ecnu:
» paboTa BBINOJIHEHA TTOJIHOCTHIO;
» B JIOTHYECKUX PACCYKICHUAX U 00OCHOBAHWUHU PEHICHUS HET IPOOEIOB M OMHUOOK;
» B pCIICHHM HET MAaTeMaTW4YeCKuX OMMOOK (BO3MOXKHA OJlHA HETOYHOCTh, OMHCKA, KOTOpas HE
SBIISICTCS CJICJICTBHEM HE3HAHMS WIIM HETIOHMMAaHUS Y4eOHOTO MaTepuaa).
Ommemxka «4» cmasumcsa 6 cneoylOwuUx cayuanx:
» paboTa BBINOJIHEHA TOJHOCTHIO, HO OOOCHOBAaHUS IIArOB PEUICHUs HEJOCTATOYHBI (€CIH yMEHHUeE
00OCHOBBIBATb PacCYKJCHHSI He SIBJIJIOCH CIIELUAIBHBIM OOBEKTOM MIPOBEPKH);
» JIOTYIIEHBI O/IHA OIIMOKAa MM €CTh JBAa — TPU HEO0UYETa B BBHIKJIAJKAX, PUCYHKAX, YEPTEKAX HIIU
rpadukax (eciau 3TH BUJIbI paOOT HE SBISUIUCH CTIEUATBHBIM OOBEKTOM IIPOBEPKH).
Ommemka «3» cmasumcs, eciu:
» JomyIeHo Ooyiee OHOM OMMOKK WK OoJiee IBYX — TPEX HEeOYETOB B BBIKJIAIKAX, YEPTEKAX N
rpadukax, Ho oOydarouuiics o01anaeT 00sA3aTeIbHBIMA YMEHUSAMH IO MPOBEPSIEMOM TEME.
Ommemka «2» cmasumcs, eciu:
» JIONYIIEHBI CYIIECTBEHHBIC ONMIMOKH, MMOKA3aBIIHe, YTO OOyJaIONUICsS He 00amaeT 00s3aTeIbHBIMU
YMEHUSMHU I10 JaHHOM TeMe B MOJIHOW Mepe.

2. Onenka YCTHBIX OTBETOB Oﬁy‘lalOIlll/[XCH nmo MaTeMaTHuKe

Omeem oyenusaemcsa OMmMemrKoi «5», eciu y4eHuK:

» TIOJTHO PacKpBLI COICpKaHKE MaTepralia B 00beMe, TPEeTyCMOTPEHHOM IPOTPaMMON U y4eOHHKOM;

» M3JIOKWI MaTepuall TPAaMOTHBIM SI3IKOM, TOYHO HCIOJb3ysS MAaTEMaTHYECKYH) TEPMHHOJIOTHIO U
CHUMBOJIMKY, B ONIPEAECICHHON JOTUUECKOHN MOCIEA0BATEIbHOCTH;

» TPaBWILHO BBIMIOJIHWI PUCYHKH, YePTEKH, TPadUKU, COMYTCTBYIOIINE OTBETY;

» TO0Kaszajl yMEHHE HJUTIOCTPUPOBATH TEOPHIO KOHKPETHBIMH TPHUMEpPaMH, NMPHUMEHSTh €€ B HOBOM
CUTYAILIMH NPU BBINOJTHEHUHU PAKTUYECKOTO 33/1aHNUS;

» TIPOJIEMOHCTPUPOBAI 3HAHHE TEOPHH PaHEe U3YYEHHBIX COMMYTCTBYIONMUX TEM, CHOPMHPOBAHHOCTH
1 YCTOMYUBOCTH UCIIOJIb3YEMbBIX IIPH OTBETE YMEHU 1 HABBIKOB;

» OTBEYaT CaMOCTOSATENIBHO, 0€3 HABOAIINX BOIPOCOB YUUTEIIS,

» BO3MOXXHBI OJIHA — JIB€ HETOYHOCTHU TPU OCBEIICHUE BTOPOCTEIICHHBIX BOIIPOCOB MJIH B BBIKJIAIKAX,
KOTOPBIC YUCHHK JIETKO UCTIPABUJII TIOCJIC 3aMEYaHUS yUUTEIS.

Omeem ouenueaemcsa ommemkou «4», eciu y0oejiemeopsaem ¢ 0OCHOGHOM MPehOBAHUAM HA OUEHKY «5», HO
npu IMoOM umeen 0OUH U3 HeOOCMAMKOE8:
» B U3JI0KECHUM JIOMYIICHBI HEOOJbIINE MPOoOeNbl, He WCKa3HMBIIEE MATEeMATHYCCKOE COJICpIKaHHE
OTBETA;
» JIONYIIEHBI OJIMH — JIBa HEJIOYeTa IMPU OCBEIICHUH OCHOBHOTO COJICP)KAaHUs OTBETA, UCIIPABIICHHBIC
MOCJIe 3aMEYaHus YUUTEIs;
» JIONYIIEHBI OMMUOKA WU 0oJiee BYX HEIOYETOB IPHU OCBEUICHHH BTOPOCTEIICHHBIX BOIPOCOB HIIH
B BBIKJIQJIKaX, JIETKO MCIIPABJICHHBIC MTOCIIC 3aMEUaHUS YIUTEIIS.



Ommemka «3» cmagumcs 6 c1e0yiouux cayuanx:

» HEIOJIHO PAaCKPBITO COJACpIKaHUEe MaTepuana (ColepKaHhue HM3JI0KEHO (pparMeHTapHO, HE Bceraa
MOCJIeIOBAaTEIbHO), HO IIOKa3aHO oOIee IMOHMMaHWEe BONpPOca M IPOJEMOHCTPUPOBAHBI YMEHHSI,
JIOCTATOYHBIC NIl YCBOCHHSI IIPOrpaMMHOr0 Matepuana (ompenencHsl « TpeOoBaHUSIME K MaTeMaTHYECKOM
MOATOTOBKE YYAIIUXCS» B HACTOSIIICH MPOTpaMMe 110 MaTEMaTHKeE);

» WMEINChH 3aTPYJHCHHS WM JIOMYIICHBI OMHOKKM B OMPECICHUH MAaTeMaTHICCKOW TEPMUHOJIOTHH,
YepTeKax, BBIKJIAIKAX, HCTIPABIICHHBIE TIOCIe HECKOIBKUX HABOISAIIUX BOIPOCOB YUUTEIS;

» YYCHUK HE CHOpaBWICA C TNPUMEHEHHWEM TEOPHH B HOBOW CHUTyalldd TIPU BBHIMOJTHCHUU
MPAKTUYECKOT0 3aJaHusl, HO BBIITOJHIII 33/IaHKS 0053aTEIIBHOTO YPOBHS CIIOKHOCTH 110 JJAHHOU TEME;

» TpH  JOCTATOYHOM  3HAHUM  TEOPETUYECKOTO  MaTepualia  BBIABICHA  HEIOCTATOYHAsS
c(hOpMHUPOBAHHOCTb OCHOBHBIX YMEHUH U HABBIKOB.

Ommemka «2» cmasumcs 6 C1e0yiouux cayuanx:

» HE pacKpbITO OCHOBHOE COJIepKaHue y4eOHOTO MaTepuana;

» O0OHapYXCHO HE3HAHUE YUCHUKOM OOJIbIIICH M HanboJiee BAKHOW 4acTH Y4eOHOTO MaTepuara;

» JIONYIIEHBI OTMOKHU B ONPECIICHUN ITOHSATHH, TIPU MCIIOJIb30BAHUHA MaTEMaTHICCKOW TEPMUHOJIOTHH,
B PUCYHKaX, YepTekax win rpadukax, B BHIKIAIKaX, KOTOPbIE HE HCIPABJICHBI MOCIIE HECKOJIbKUX HABOMASIINX
BOIIPOCOB YUUTEJIS.

3. O0mas kiaccupuKanus OMUOOK

[Tpu orieHKe 3HAHWH, YMEHUI M HABBIKOB yUaIIUXCS CIEAYET YIYUTHIBATh BCE OMMOKH (TpyObIe U HETpyObIe) U
HEIOYETHI.

3.1. I'pyObIMH CUMTAIOTCH OIIMOKU:

- HE3HAHWEC ONPEACTICHUSA OCHOBHBIX HOHﬂTHﬁ, 3aKOHOB, IIpaBUJI, OCHOBHBIX TOJ0KEHUH
TEOpHH, He3HaHHUE (HOPMYJI, OOIIEPUHATHIX CUMBOJIOB 0003HAUE€HUI BETMUNH, EJMHULL UX U3MEPEHMUS;
- He3HaHNe HauMEHOBaHUH CAWHUI UBMCPCHUAA,

- HEYMEHHE BBIJICIUThH B OTBETE INIABHOE;

- HCYMCHHC IPUMCHATH 3HAHWSA, AJITOPUTMBI JJI pCUICHUA 3aa4;

- HEYMEHHE JieJIaTh BBIBOIbI U 0000IICHMS;

- HEYMEHHE YUTaTh U CTPOUTH TpauKH;

- HCYMCHHC MMOJIb30BAThCA NIEPBONUCTOYHUKAMU, y‘-Ie6HI/IKOM " CIIpaBOYHUKAMU;,

- noTepst KOPHS WIN COXpaHEHHE ITOCTOPOHHETO KOPHS;

- oTOpackiBaHue 0€3 00BSICHEHUI OJTHOTO U3 HUX;

- pPaBHO3HAYHbIE UM OIIMOKHU;

- BBIYUCINUTCIIBHBIC OH_II/I6KI/I, €CJIM OHU HE SABJIAIOTCS OHI/ICKOI\/'I;

- JIOTMYECKHE OIIUOKH.

3.2. K HerpyObIM ommm0KaMm cielyeT OTHECTHU:

- HETOYHOCTh (POPMYIHPOBOK, ONPEAETCHUM, TOHATHI, TEOpUiA, BbI3BaHHAs HEMTOJIHOTON
0XBaTa OCHOBHBIX IIPU3HAKOB OIPEACIIIEMOr0 MOHATHUS WIM 3aMEHON OJHOIO - IBYX U3 OTUX IIPU3HAKOB
BTOPOCTEIICHHBIMUY;

- HETOYHOCTb Ipaduka;

- HEpalMOHAJIBHBIA METOJ PEUICHUs 3a/a4d WIM HEJAO0CTaTOYHO IPOAYMAHHBIN IUIaH
oTBeTa (HapyIlIeHHe JOrMKH, TOJMEHA OTJEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTETIEHHBIMH);

- HEepalMOHAIbHBIE METO/IbI pa0OTHI CO CIIPABOYHOM U IpYroi JIUTEpaTypoi;

- HEYMEHHE pelIaTh 3aJauu, BHIIOIHATD 3aJJaHus B 00ILIEM BHJIE.

3.3. Hegoueramu sBISIOTCS:
- HepanroHaIbHbIE IPHEMBI BBIYHCICHUH U TpeoOpa3oBaHuii;
- HeOpe)KHOE BBIMOJIHEHHUE 3aMUCe, YepTexeil, cxeM, rpadukos.



B paboueii npoepamme npedycmompeno 10 Konmponshvix pabom no memam:

woNORLDE

IlepeyeHb KOHTPOJILHBIX PadoOT
BxonHasi koHTpoJibHAs padorTa.
Kontponbnas padota Nel «Ilonsitue pyHKIIIN»
Kontponbnas pabota Ne2 «KBanpatuunast u crerneHHast GyHKITUIN
KoHnTtponbHasg padota Ne3 «YpaBHEHHUS U HEPABEHCTBA C OJTHON MEPEMEHHOK»
KoHntponbHas padota Ned «YpaBHEHUS U HEPABEHCTBA C ABYMS IEPEMEHHBIMU»
KonTtponbsHas padora NeS «Apudmernyeckas nporpeccus»
KoHnTtponbHas padora Ne6 «I'eomerpuyeckas nmporpeccus»
Kontponbhas padota Ne7 «31eMeHTb KOMOMHATOPUKU U TEOPUH BEPOSITHOCTEH»
Htorosas koHTpoJsibHAsI paboTa No§



[Tpunoxenue 1

JldarHocTuyeckasi KOHTpoJibHasi paGoTa nmo ajaredope — 9 kiace
Bapuanr 1
No 1. Pa3noxuTe MHOIO4JIEH HA MHOXKHTEIIH:
a) 16x* —36y°;
0) 4aB — 8 B +a—2B;
Ne 2. YrpocTuTh BeIpakeHue :
y*-16y = 4-y |
2y+9 " y2+9y’
Ne 3. Pelunth ypaBHEHHUE:
a) 4x* — 8x + 3 =0;
6) 6x=3 _ 3x+7 :
4 5
No 4. Pemnth cucteMy ypaBHEHUH :
6x — 11 = 10y
{ Sy =19 — 7x ’
Ne 5. Pemuth 3aa4y ¢ MOMOIIBIO CUCTEMBI YPaBHEHHM

3a 4 Terpamu u 6 anbGoMoB 3aruiatuny 88 pyOieii, a 3a 5 TaKUX e TeTpajied u 3a 4
TaKkuX Xe anbdoMa 3ariaTuiau 68 pyoneii. CKOJIBKO CTOUT OUH albOOM M CKOJIBKO CTOUT
ofHa TeTpanb ?

Ne 6. Jlnst uncnoBoro psga 27; 13; 18; 24; 27; 11; 9; 45; 10; 27; 12 naiitu:
a) cpeaHee apu(PMeTHIECKOE; 0) mony; B) Me/IMaHy; ) pa3Mmax.

JInarnocruyeckasi KOHTpPoJibHasi padora no aaredpe — 9 kiaace
, Bapuanr 2
Ne 1. Pa3noxuTh MHOIO4JIEH HA MHOXKHTEIIH:
a) 5% — 49y4 :
0)8aB+2a—20B—-5;
Ne 2. YpocTUTh BBIpaKEHHE :
x3—4x  24-6x
2+ 7x " 49-x2
Ne 3. Pemmuth ypaBHEHHE:

a)3x*—13x—10 =0;
8x-5  12-3x _

6} 3 4’
No 4. PemidTh cucTeMy ypaBHEHUH :
{4){ -17 =y
6x =23 -y’

Ne 5. Pemmnth 3aa4y ¢ MOMOILBIO CUCTEMB] YPABHEHHMN

3a 2 Terpaau u 7 anb0OMOB 3armnaTiid 83 pyOuieit, a 3a 5 Takux e TeTpaziei u 3a 4
TaKMX ke aapboMa 3arnatuian 59 pyoieii. CKOJIBKO CTOUT OJUH aJIbOOM H CKOJIBKO CTOMT
ojHa TteTpanp ? :
Ne 6. Jlns yucnosoro psiga 11; 27; 13; 15; 11; 24; 16; 11; 10; 22; 12 naiiTu:

a) cpenHee apuPMeTUIECKOE; 6) moxy; B) MeUaHY; ) pa3max.
BxoaHasi KOHTpoJsibHAsI padoTa no ajaredope — 9 kiace
Bapuanr 1



4.

. 1
Hatinmute 3nauenue Boipakenus 4/ 0,16 - 25 -6 \/;.

6x+6y . x% —y?

Brmmonnure nenenue apoodei >
X

3 2.4 3 -2
Yupocrture BBIpa)KeHHeZ mon-8m’n”.
Pemure ypaBHeHUs

a) 3x* =18x; 6) 100x>—16=0; B) x*—16x+63=0,

6—2x <3(x—1)
5. HaliguTe uenple peleHus: CUCTEMbl HEPABEHCTB 6%«
52X
6 1 +6y+9
6. YIPOCTHUTE BBIPAKECHHUE: —+ Y TTI
y -9 3-y 5
7. JIBa aBTOMOOWJISI BBIE3KAIOT OJHOBPEMEHHO U3 OJHOTO rOpojia B APYIrou, HaxXOoAsIIUinCs
Ha paccrosinuu 560 kM. Cxopocts nepBoro Ha 10 kM/4 O0JbIIE CKOPOCTH BTOPOTO, U
MOPTOMY TE€pPBBIA aBTOMOOWJIb TMpPUE3IKAET HAa MECTO Ha | Yac paHbIllIe BTOPOTO.
Onpenenure CKOPOCTh KaXKI0I0 aBTOMOOMIIS.
BxoaHast KoHTpoJIbHAS padoTa mo ajaredope — 9 kiace
Bapuant 2
. / 1
1. Haiigute 3Hauenue Beipakenust 10,04 - 81 —7 - s
6x3 x?-125
2. BrimonHuTe yMHOXEHUE ApoOei —5 R
- X
3. Ympoctute Beipaxenue 1,5a b3-6a?b.
4. Pemnrte ypaBHEHUS
a) 2x*-3x=0; 0) 16x* =49, B) x*—2x-35=0.
5. HaitauTe uenble peiieHus CHCTEMbI HEPABEHCTB
10-4x>3(1-x),
X
35+—<2X
4
2 1 1
6. YIPOCTUTE BBIPDAKEHUE: | ——— + 2 B :
x°—4 2x—-x") x"+4x+4
7. «Pakera» Ha MOJBOHBIX KPBUIbSIX UMEET CKOPOCTH Ha 50 KM/4 OOJBIIYIO, 4EM CKOPOCTh
TEIJIOX0/a, U Mo3ToMy nyTh B 210 kM oHa mpomma Ha 7 4 30 MUH ckopee, 4em
terioxol. Haiinure ckopocts «PakeTb».
BxoaHasi KoHTpoJsIbHAs padoTa nmo ajaredope — 9 kiace
Bapuanr 3
. , 1
1. HatiguTe 3HaueHue BeIpakeHnus 4/ 0,25 - 81 -8 - "
2x—2 X -
2. BemosnHUTE ACNeHUE Apodeh —— A yzy
3. Ynopoctute BeIpaKeHUE 3 Zm®n2-9m?n™.
4. Pemmrte ypaBHEHHUS

a) 4x* =24x; 0) 25x*-9=0; B) x°-10x+21=0.

S.

4—4x <2(x-8)

Haiinure nensie pemenns cCUCTEMBI HEPABEHCTB 3_ X5y
2 X



2
6. YmopocTtute BhIpaskeHUE: ( 3 .1 J-y +8y+16

y> =16 4-y 2

7. JIBa aBTOMOOWJISI BBIE3KAIOT OJJHOBPEMEHHO U3 OJIHOTO TOPOJia B IPYroil, HaXOIAIuNCs
Ha paccrosinuu 420 kM. CxopocTh nepBoro Ha 10 kM/4 O0JbIIe CKOPOCTH BTOPOTO, U
MO3TOMY TE€pBbIA aBTOMOOWJIb MpUEIKAET HAa MECTO Ha | Yac paHblle BTOPOTO.
Onpenenure CKOPOCTh KaXK10I0 aBTOMOOMIIS.

BxonHasi koHTpOJIBLHAsSI padoTa nmo ajaredpe — 9 Kiace
Bapuanr 4

1. Haitgute 3nauenue Beipakenus 0,09 - 36 —4 - \/1:16.

4x3 x%2-9

2. BeimonHUTE yMHOXEHUE ApoOei T
3. Ympocrure Boipaxkenne 1,2ab”-5a* b.

4. Pemmte ypaBHEHUSA

a) 4x*-6x=0; 0) 36x* =81; B) x* —2x—48=0.

5. HalinuTe nienblie pemieHus: CMCTeMbl HEPABEHCTB

8—3x > 4(1-x),
25+2 <3x
2
2 1 ) 1
6. YmpocTute BeIpaKeHHE: | — + ~ 11— :
x°=25 5x—x") x“+10x+25

7. «Paketay Ha MOJBOAHBIX KPBUILIX UMEET CKOPOCTh Ha 20 KM/4 OOJIBIITYIO, Y4EM CKOPOCTh
TEIJI0X0/J1a, U Mo3ToMy nyTh B 200 KM OHa mpollia Ha 5 4 CKOpee, YeM TEIJIOXO/.
Haiinute ckopocts «PakeTs».

Koumponvnas paooma Nel «Ilonamue ¢pynkyuu» A-
9

Bapmuasnr 1.

1°. lana ¢ynkmusa f(X) =17x—51. IIpu kakux 3HaueHusx aprymenra f(x) =0, f(x) <0, f(x) >0? fAsnsterca mm

9Ta PyHKIHMS BO3pACTAIOICH WIIH yOBIBArOTIIEH?
2°. PaznoxuTe Ha MHOKUTEIH KBaJPAaTHBIM TPEXUWIEH:

a) x> —14x+45; 6) 3y* +7y—6.
3p*+p-2
4-9p°

4. OGnactb ompeneneHus (QYHKIUH § — OTPE30K [— 2;6]. Haiimure Hynmu QyHKIUHM, TPOMEXYTKH BO3PacTaHUS H

3°. Cokpature ApoOb

yOBIBaHUS, 00JIACTh 3HAUEHUH (DYHKITUH.
; P
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5. Brigenure KBaapaT IBYWICHA U3 KBAJIPATHOTO TPEXWICHA:
a) 2x° — 4x + 10; 6) x> — 6x +10.
Koumponwvnas paboma Nel «Ilonamue pynkyuu»
A-9

sl

Bapmuanr 2.
1°. lana ¢ynkmus g(X) = —13x+ 65. IIpu kakux 3HageHmsx aprymenta g(x) =0,g(x) <0, g(x) > 0? Ssngercsa im

3Ta (PYHKIHKSA BO3PACTAIOIICH MITH yOBIBAIOIIICH?



2°. PaznoxuTe Ha MHOKUTEIH KBaJPAaTHBIA TPEXUJICH:
a) x> —10x +21; 6) 5y° +9y 2.
4c* +7c-2
1-16¢®

4. Ob6nacth ompenenenus ¢yHkiuu f — oTpe3ok [— 5;4]. Haiinute Hynm (yHKUMH, POMEXYTKH BO3PACTaHUS H

3°. Cokpatute ApoOb

yObIBaHUS, 00JIACTh 3HAUECHUH (DYHKITHH.

”41"1:1%‘-';’——
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5. Beimenure KBagpat AByWIeHA M3 KBAAPATHOTO TPEXUICHA:

a) x>+ 2x-12; 6) 3x° + 6x -3.
Koumponwvnan paooma Ne2 «Keadpamuunas pynkyua. Cmenennasn Qynkuyus» A-9
Bapuanr 1.

1°. IocTpoiite rpaduk GyHKINU ¥2_ 6y + 5 - Hailqure ¢ moMoupro rpaduka:

y=
a) 3Hauenue y npu x = 0,5;

0) 3HAYEHUS X, IPU KOTOPHIX y = —1;
B) HYJIU (DYHKIIUHU; TIPOMEXYTKH, B KOTOPBIX Y > 0 1 B KOTOPBIX Y < 0;
I') IPOMEXYTOK, Ha KOTOPOM (DYHKITHS BO3pacTaerT.

o 2
2°. Haiinute HauMeHblee 3HaueHne GyHKuun y = x° —8x+ 7.

3. Haiigute o6nacth 3HaueHU QYHKIIUU ) = x> —6x—-13,rme x € [— 2;7].
2
4. He BBINONHSS TOCTPOEHUS, ONPENICTNTE, IEpeceKatoTCs U mapadoia y = Zx unpsamas y =5x—16. Eciu

TOYKH NEPECCUCHUA CYHICCTBYIOT, TO HaﬁHHTC X KOOPAHWHATHI.

5. Haitgure 3HaYeHUE BBIPAXKEHUS 3‘/ — 32 +12 4\/ 7 %

Koumponvnaa paooma Ne2 «Keaopamuunaa pynkyus. CmenenHnasa oynkyua» A-9
Bapuanr 2.
1°. Ioctpoiite rpaduk Gpyskmun y = x° —8x +13 . Haiigure ¢ moMomisio rpaduka:
a) 3HaueHue y npu x = 1,5;
0) 3HAYEHUS X, IPU KOTOPHIX ) = 2;
B) HyJH (DYHKIIMH; TPOMEXYTKH, B KOTOPHIX Y > 0 1 B KoTOpBIX Y < 0;
I') IPOMEXYTOK, HA KOTOPOM (PYHKIIMSI YObIBaeT.
2°. Haitnure HanGonbIee 3HadeHne GyHKIHH Yy = —x° +6x —4.

3. Haiinute o6nacth 3HauUeHUN QYHKIIUH Y = x> —4x-7,10e x € [— 1;5].
2
4. He BBINONHSS TOCTPOESHHUS, ONIPEIEINUTE, TIepeceKatoTcs I mapabona y = gx unpsMmas y =20—3x. Eciu

TOYKH NEPECCUCHUA CYHICCTBYIOT, TO Haﬁ)II/ITC X KOOPAHWHATHI.

5. HaitguTre 3HaYeHUE BBIPAKEHUS 'i/ -2 E + 84\/ 5i
27 16

Koumponwvnas paboma Ne 3 « Ypasnenusa u nepasencmaea ¢ 00HOI nepemeHHon» A-9
Bapuanr 1.
1°. Pemmte ypaBHEHUE:
10y L= 5 y-3
9y2 -4 3y+2 2-3y

a) x* —81x=0; 0)

2°. PemuTe HEPABEHCTBO:



a) 2x* —13x+6<0; 0) x*>9; B) (x+8)(x—4)(x—7)>0; r)

3°. PemmTe OMKBaipaTHOE ypaBHEHUE
x* —19x* +48=0.
4. TIpu KaKux 3HAYEHHAX M ypaBHEHUE 3X° + MX + 3 = 0 UMeeT aBa KOpHs?
5. Haiigure obnacte onpenencHus GyHKIIUHA
y=vx-x°.

6. Haiigure koopauHaTHI TOUEK NiepeceueHust rpaduKkoB QYHKIUN Y =

3

u y=x>-3x+1.

Koumponwvnuas paboma Ne 3 « Ypasnenusa u nepagencmaea ¢ 00HOI nepemeHHomn» A-9
Bapuanr 2.
1°. Pemte ypaBHEHUE:

3y+2 y—3 3
+ = .
4y*+y 16y° -1 4y-1
2°. PemnTe HEpaBEHCTRO:
a) 2x* —x—15>0; 6) x* <16; B) (x+11)x+2)x-9)<0; r)
E>O.
X—8

4°. Pemnre OMKBaJpaTHOE YpaBHEHUE

a) x*—25x=0;0)

x* —4x* —45=0.
5. Tlpu Kakux 3HAYEHUSAX 71 ypaBHEHHE 2X° +NX+8 = 0 He UMeeT KOpHei?
6. Haiigure obnacts onpeaenenus GyHKIUN
y =+3x—2x* .

7. Haiigute koopIMHATHI TOUEK NepeceueHust rpaduKkoB GyHKIUN Y =

X 3x—-4
uy= )
X—3 2X

Koumponwvnas paooma Ne 4 « Ypagnenus u nepasencmea ¢ 08yms nepemeHHvlmMu» A -
9

Bapmuanr 1.
2X+y =1,
1°. Pemnre cucreMy ypaBHEHUH |
X“—y=1.
2°. TlepumeTp NpsAMOYTOJIbHUKAa paBeH 28 M, a ero miom@ap  paBHa 40 Mm%, Haiiure CTOPOHBI
MPSIMOYTOJIbHHKA.
3°. N300pa3ute Ha KOOPAMHATHON TNIOCKOCTH MHOKECTBO PEIIEHUI CHUCTEMbl HEPABEHCTB

x%+ y2 <9,
y<x+1
4. He BBINIONHSA MOCTPOECHHS, HAMIUTE KOOPAMHATEI TOYEK MepecedeHrs mapabonsl y =x° +4 u mpaMoit
x+y=6.
2y —x=1,
5. Pemure cucreMy ypaBHEHMI )
x°—xy—y° =20
Konumponvnas paooma Ne 4 « Ypasnenus u nepaseHcmea ¢ 08ymsa nepemeHHumMu» A
-9
Bapwuanr 2.

X—-3y =2,
1°. Pemmte cucremy ypaBHEHUHN
xy+Yy=6.



2°. OgHa U3 CTOPOH NPSMOYTOJIbHUKA Ha 2 ¢cM OoJIbIIe Jpyroil cropoHsl. Halure cTOPOHBI MPSIMOYTOJIbHHKA,

€CJIM €ro IIoNaap paBHa 120cM>.

3°. U3006pa3ute Ha KOOPAMHATHON TNIOCKOCTH MHOKECTBO PEIICHUI CHUCTEMbl HEPABEHCTB

x>+ y? <16,

X+y>-2.
4. He BBIIIOJNHAS IOCTPOCHHS, HAMIUTE KOOPMHATHI TOYEK NEPECCUeH s OKPYXKHOCTH x° + y° =10 u mpsmoit
x+2y=5.

y—3x=1

5. Pemmte cuctemMy ypaBHCHHH | )
x°=2xy+y°=0.
Koumpononas paboma Ne 5 «Apughmemuueckan npozpeccusny A-9

Bapuanr 1.
1°. Haiinure nBajnath TpeTHii wien apumeTHueckoii mporpeccun (a, ), ecim &, =-15u d =3,

2°. HaiimuTe cymMMy MIECTHAIIIATH ITEPBBIX WICHOB apupMeTuieckoi mporpeccuu: 8; 4; 0; ... .
3. Haiinure cymMMy IIECTUIECITH NEPBBIX WIECHOB MOCIIEI0BATENbHOCTH (bn ) , 3a71aHHON opmyroit b, =3n-1

4. SIBnsercs mu uucio 54,5 4yieHoM apu(METHIESCKOM MPOTrpeccuu (én ) , BKOTopoit &, =255 u a, =557
5. Halimute cymMmy Bcex HaTypalbHBIX YHCEI, KpaTHBIX 3 U He npeBocxoasmux 100.
Koumponvnaa paooma Ne 5 «Apugpmemuueckan npozpeccusn A-9

Bapuanr 2.
1°. Haiiiute BOCeMHaIUATHIA wieH apudmerndeckoii mporpeccnn (&, ), ecmn @, =70 u d = -3.

2°. Haiinute cymMy J1BajllaTu MEepBBIX WIEHOB apu@meTndeckoil nporpeccun: — 21; —18; —15; ... .
3. HaiiauTe cyMMy COpoKa TEpBEIX dieHOB mocieaosarenbaocth (D, ), 3amanHoii Gopmymoit b, = 4n—2.

4. SIensercsa mu uncino 30,4 yieHoM apupMeTHIecKoil mporpeccuu (én ) , Bkotopoit &, =11,6 u a,; =17,27?
5. Haiinure cymMMy Bcex HATypaibHBIX YHUCEI, KpaTHBIX 7 M He npeBocxoaaumx 150.

Koumponwvnan paooma Ne 6 «I eomempuueckasn npozpeccusn A-9
Bapuanr 1.
1
1°. HaiinmuTte cenpMO 4jeH reOMEeTPHUECKON Mporpeccun (bn), ecmu by =-32 u q= >

2°. TlepBBIit WIeH reOMETPUIECKON IPOTPECCUHU (bn) paBeH 2, a 3HaMeHaTenb paBeH 3. Haliqure cymmy mectu
MEPBBIX WIEHOB ATON MPOTPECCUU.

3. Haiigure cymmy 6ecKOHEUHOM reoMeTprueckoi mporpeccuu: 24; —12; 6; ... .

4. Haitgute CyMMy JI€BSTH TEPBBIX YJIEHOB F€OMETPUUYECKON MPOTPECCUU (bn) C IIOJIOKUTEIBHBIMU YJICHAMM,

3nas, uto b, =0,04 u b, =0,16.

5. IlpencraBpTe B BUJE OOBIKHOBEHHOHM IpoOH OECKOHEUHYIO AECATUYHYIO IpOOb:
a) 0,(27); 6) 0,5(6).

Koumponwvnuas paboma Ne 6 «I eomempuueckasn npozpeccusn) A-9
Bapwuanr 2.
1
1°. Haiinmre mectoif wien reomerpudeckoii mporpeccnn (b, ), ecmu b, =081l u q= ~3

2°. TlepBbIii WIEH TEOMETPUUYECKON TIPOTPECCHH (bn) paBeH 6, a 3HameHaTteNb paBeH 2. Halinure cymmy cemu

MEPBBIX YWICHOB 3TOM MPOTPECCHH.
3. Haiinure cymmy O6eckoHedHOH reomeTpudeckoit nporpeccuu: — 40; 20; — 10; ... .



4. Haiinute cyMMy BOCBMHU TIEPBBIX UJIEHOB F€OMETPUUECKOM MPOrpeccHu (bn) C TOJIOKUTENIbHBIMU YJICHAMH,
3Has, uto b, =12 u b, =4,8.
5. IlpenctaBpTe B BUIE OOBIKHOBEHHOW IpOOW OECKOHEUHYIO AECATUYHYIO TPOOb:

a) 0,(153); 6) 0,3(2).
Koumpononas paboma Ne 7 «Inemenmovl KOMOUHAMOPUKU U MeEOPUU 6ePOAMHOCmeEN» A-9
Bapuanr 1.
1°. CxonbkuMH crioco0amu MOTYT pa3MECTUTBHCS 5 YEJIOBEK B cajloHe aBToOyca Ha 5 cBOOOHBIX MecTax?
2°. CKOJIbKO TPEX3HAUHBIX YUCEN, B KOTOPBIX HET OJAMHAKOBBIX LU(P, MOKHO COCTaBUTh U3 mudp 1, 2, 5,7, 9?
3°. TloGemuTento KOHKypca KHHUTOITIOOOB pa3pemiaeTcss BBIOpaTh JBe KHUTH W3 10 pa3inMyHBIX KHWUT.
CKOJBKUMHU CIIOCOOAMH OH MOXKET OCYHIECTBUTH 3TOT BHIOOD?
4°. B nome 90 xBapTup, KOTOpbIE paclpeaesaioTcs 1mo xxkpeduto. KakoBa BEpOSITHOCTh TOTO, YTO KUJIBIY HE
JIOCTAHETCs] KBapTHpa Ha IIEPBOM 3TaXKe, €CJIM TaKUX KBapTUp 67
5. W3 8 Manp4uKoB U 5 EeBOYEK HAAO BBIICIUTH JJIs1 padOThl HAa MPUIIKOJILHOM YY4acTKE 3 MaJlbUUKOB U 2
neBouek. CKOJIbKUMHU CIIOCOOaMHU 3TO MOKHO clieiaTh?
6. Ha derbipex kapToukax 3anucanbl uupper 1, 3, 5, 7. Kaprouku mepeBepHyIu U Mepemelnain. 3aTeM
HayraJ MOCJIeI0BaTEIbHO MOJIOKUIIN 3TH KapTOUYKU B P OJHY 3a Apyroil u orkpbuid. KakoBa BEpOATHOCTH
TOrO, YTO B PE3yJbTaTe MOTYy4UTCs yucio 31577
Koumponovnas paboma Ne 7 «Inemenmvl KOMOUHAMOPUKU U MeOpUU 8ePOAMHOCMEN» A-9
Bapuant 2.
1°. CKOJIBKO MIECTU3HAYHBIX YHCET MOXKHO COCTaBUTh U3 udp 1, 2, 3, 5, 7, 9 6e3 nmoBTopeHmit nudp?
2°. V3 8 ywammxcsi Kjlacca, YCIEUIHO BBICTYNHBIIMX Ha IIKOJBHOW ONMMITMAJAE, HAJO0 BHIOpATh IBYX IS
y4acTHs B TOpoAckoi onumnuaae. CKOIBKHUMH CIIOCO0aMU MOXKHO CAENaTh 3TOT BBIOOp?
3°. 13 15 TypucToB HaZIO BBIOPATH JSKYPHOTO M €T0 MOMOIIHUKA. Kakumu criocodamu 3T0 MOKHO C/IeaTh?
4°. 13 30 xHuUr, CTOSIIMX Ha MOJIKE, 5 y4eOHMKOB, a OCTaJbHbIE XYAOXKECTBEHHbIE IpousBeneHus. Hayran
0epyT ¢ NoJKu oiHY KHUTY. KakoBa BEpOSTHOCTH TOTO, YTO OHA HE OKAXKETCs y4eOHHUKOM?
5. 13 9 kaur u 6 xKypHanoB Ha/l0 BbIOpaTh 2 KHUTHU U 3 xKypHasa. CKOIBKUMHU CIOCOO0aMU MOKHO CJIeNaTh 3TOT
BbIOOp?
6. Ha nsatu kaproukax HamucaHbl OYKBBHI a, B, U, JI, ¢. KapTouku nepeBepHyU U NepeMeliany. 3aTeM Hayraj
MOCJIeI0BATENbHO MOJIOKHIM 3TH KApTOUKU B PsAA OJHY 3a JIpyroil u oTkpelin. KakoBa BEpOsITHOCTH TOT0, UTO
B PE3YNbTATE MOJYYUTCS CIIOBO «CIUBaA»?

Hmozoean konmpoavnas padoma no anzeope -9 knacc

Bapmuanr 1.
a+?2 a a—-2
1°. Yopocrtute BelpakeHne - . :
a—-2 a+2) 3a+2
x—y =6,
2°. Pemmre cucteMy ypaBHEHUH
xy =16.

3°. Pemite HEPABEHCTBO DX —l,5(2x + 3) <4x+15.
3.,

a
4°, HpeHCTaBLTC BBIPpAXKCHUC o B BUJC CTCIICHU C OCHOBAHUEM d.
a

5. Toctpoiite rpaduk QyEKIME Y =Xx" —4. YKakuTe, OPH KAaKUX 3HAYEHHUSAX X (DYHKIUS OPUHAMAET
10JIO)KUTEIbHBIC 3HAYCHHUS.

6. B depmepckom x034iicTBE MO Tpeynxy ObLJIO OTBEAEHO /Ba ydacTka. C mepBoro ydactka coOpanu 105 1
IpeYrxH, a CO BTOPOro, IUIOLAb KOTOpOro Ha 3 ra Gombiue, coOpanu 152 u. Haiiaure miomans Kakaoro
y4acTKa, €clii U3BECTHO, YTO YPOKalHOCTh TPEUMXH Ha MEPBOM ydacTke Oblaa Ha 2 11 ¢ 1 ra Oosblle, yeM Ha
BTOPOM.

Hmoczosan konmpoavnasa paooma no anzeope — 9 knacc
Bapwuanr 2.

x+3 x }.x+1

1°. Yopocrute BelpakeHne - : :
x-3 x+3) x+3
L Jx-y=2,
2°. Pemure cucteMy ypaBHEHUH
xy =15.



3°. Pemute HepaBeHCTBO 2X —4,5 > 6X — 0,5(4X — 3) :
y' -y

o
4°. TIpencraBbTe BHIPAKCHHE =5

B BUJIC€ CTCIICHU C OCHOBAHUEM ).

5. Tloctpoiite rpaduk ¢yHKIME y=—x"+1. VKaxuTe, OpU KAaKUX 3HAYEHHAX X (QYHKIMS PUHHMAET

OTpULIATEIIbHBIE 3HAUEHUSI.

6. U3 nmynkra A B nyHKT B, paccrosiHue Mexay KoTopplMH 45 KM, Bblexasl Benocuneauct. Yepes 30 Mun
BCJIEJ 32 HUM Bbl€Xall BTOPOW BEJIOCUIEIUCT, KOTOPbIM NpuObUT B MyHKT B Ha 15 MuH panbuie nepsoro.
KakoBa ckOpoCTb IEPBOTIO BEJIOCUIIEANCTA, €CIIM OHA HA 3 KM/4 MEHBIIIE CKOPOCTH BTOPOro?



