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1 ITACIIOPT ®OHJIA OLIEHOYHBIX CPEJICTB IIO VYEBHOU JUCIHUITIIMHE
1.1 Oo1Me moI0KeHus
®onnx  omeHounbix cpeactB  (POC) mnpeaHa3HaueH IS KOHTPOJA W OICHKH

00pa30BaTeNbHBIX JOCTHKCHUN 00y4YarOIIUXCsl, OCBOMBIIMX MPOTPaMMy y4eOHOW TUCIIMIUTHHBI
OI1.10 «Yucnennsie METOABI». YUEOHBIM IJIAHOM MIPETyCMOTPEHA IPOMEXKYTOUHAs aTTECTAIH B
dbopme nuddepeHImpoBaHHOTO 3a4eTa

®OC pa3paboTad Ha OCHOBaHUHM MPOTPAMMBI IOJIFTOTOBKHU CHEIUATUCTA CPETHErO 3BEHA
no cnenuansHoctu 09.02.07 MHpopMamoHHbIE CUCTEMBI U IPOTPAMMHUPOBAHHE.

1.2 Pe3yabTaThl OCBOEHMS AWCUHUILUIMHBI, MOAJIe:Kallne nposepke B xoxe
aTTecTalliyd [0 JWUCUUIUIMHE OCYUIECTBIIIETCS IIPOBEpKAa CIEAYIOLIUX YMEHHH, 3HaHUM H
dbopMupoBaHus 001IUX U TPOHECCHOHATBHBIX KOMITETEHIUH.

PesyabTaTnl 00yyeHus OcHoBHBIE NoKa3arejn
(ymeHus1, 3HAHMST) OIICHKH Pe3y/IbTATOB

¥Y.1 Hcnonp3oBaTh OCHOBHbIE YHCIEHHBIE METOAbI| Y CTHBII OIPOC, TECTUPOBAHUE,

pPEeICHUE 3a1a4
peIICHUA MAaTCMATUYICCKUX 3aaa4.

¥.2 BoiOupaTh onTUManbHBIA YHMCIEHHBIA METOM AJIs
YCTHBINM Onpoc, TECTUPOBAHUE,

peleHus MOCTaBICHHOM 3aa4H.
peleHue 3aa1a4y

¥.3 [laBatb MaTeMaTU4YeCKUE  XapaKTEPUCTUKH

TOYHOCTH HMCXOIHOM I/IH(I)OpMaI_[I/II/I H OILCHHMBAThb V CTHBIN OIPOC, TECTUPOBAHHE
b 5

TOYHOCTH MOTYIEHHOTO YUCICHHOTO PEIICHHUS. PCILICHNC 3a1a1

¥ .4 PazpaOaTbIBaTh aJrOPUTMBI U IPOrPaMMBI IS

peiCHUs BBIMUCIIUTCIIbHBIX 3a1a4, YYUTbIBAsd V CTHBIH OIPOC, TECTUPOBAHUE
b 5

HEOOXOIMMYIO TOYHOCTH ITOJIy4aeMOI0 pe3yIbTaTa. PCHICHUC 3a71aq

3.1 Meroasl XpaHEHHMsT 4Yuced B IAMSATH | Y CTHBIM ONpPOC, TECTUPOBAHUE,
. BBIITOJIHCHUE UHAUBUAYaJIbHBIX
AIIEKTPOHHOBBIUMCIUTENILHOW ~ MAaIIMHBl  (fajnee — . .

3aIaHUM Pa3JINYHOM CII0KHOCTH.

OBM) u naeilcTBus Hag HUMH, OIICHKY TOYHOCTH

BEIYHCIICHUM.
3.2 MeTtopbl pelieHus OCHOBHBIX MaT€MaTUYECKUX O1LeHKa OTBETOB B X0JIE
b IBPUCTUYECKON Oecepl,
3a7a4 — HHTEerpupoBanns, nuddepeHIInpoBaHus
bl pup > I peHID ) TeCTHpOBA-




PCHUC ICHUA JIMHEWHBIX U TPAHCHCHACHTHBIX

YpPaBHEHUI U CUCTEM ypaBHEHHH ¢ momoIibo DBM.

Kon HauMmeHnoBaHue KoMIIeTeHIIUH

OK 1. Br16upath ciocoOsI perieHus 3a1a4 npodeccCuoHaIbHOM ASITEIbHOCTH

MMPUMCHHUTCIILHO K pa3JIMYHbIM KOHTCKCTAM;

OK 2. Hcnonp30BaTh COBpEMEHHBIE CPEJICTBA TIOUCKA, aHAIM3a U UHTEPIPETAIIH
UHPOpPMALIUU ¥ HHPOPMAIIMOHHBIC TEXHOJOTHH IS BBITOJHEHHS 3314
poeCCHOHAIBHON JEATEIHLHOCTH;

OK 3 [TnanupoBaTh U pearTu30BbIBaTh COOCTBEHHOE MPOGECCHOHATBHOE U IMYHOCTHOE
pa3BUTHE, TPEANPUHUMATENIBCKYIO JESTEIBHOCTh B MPOQPEeCcCCHOHANBHOMI cdepe,
UCIIOJIb30BaTh 3HAHUS 110 (PMHAHCOBOW I'PAMOTHOCTH B Pa3IIMIHBIX KU3HEHHBIX

CUTYaIUsX;
OK 4. O} dexTuBHO B3aUMOICHCTBOBATh U Pa00OTATh B KOJUIGKTHBE U KOMAH/IC,
OK'5. OcymiecTBIATh YCTHYIO U TUCBMEHHYIO KOMMYHHUKAIIMIO HA TOCYIapCTBEHHOM

a3bike Poccuiickoit denepanuu ¢ yueToM 0COOEHHOCTEN COIMAIBHOTO U KYJIbTYPHOIO
KOHTEKCTa;

OK 9. [Tonb30BaThes MpodeccnoHalIbHOM TOKyMEHTalMel Ha TOCy1apCTBEHHOM U
MHOCTPAaHHOM SI3bIKaX.»;

[1K 4.1. Ocy1iecTBIATh HHCTAIIISAINIO, HACTPOUKY U 00CITYyKHBaHUE TPOTPAMMHOTO
obecrieueHns

1K 4.2. OcymecTBIsTh U3MEPEHUS IKCILTyaTallMOHHBIX XapaKTepUCTHUK MTPOrpaMMHOTr0 obecre-
YEHUSI KOMITBIOTEPHBIX CHCTEM.

1.3 KpuTepuu oneHKH 3HAHUIA U yMeHMit

bunet Ha muddepeHIMPOBaHHBIN 3a4eT WU HA SK3aMEH COCTOUT U3 TSTH BOIIPOCOB.

OrneHKa «OTJIMYHOY CTaBUTCS MPH MMOJTHOM OTBeTe Ha OumeT. Bo3aMoxkHBI 0/1HA — JIBE
HETOYHOCTH IPU OCBEILIEHUU BTOPOCTEINEHHBIX BOIIPOCOB MJIM B BBIKJIAJIKaX, KOTOPBIE CTYAEHT
JIETKO MCIPABUII 110 3aMEUYAHUIO MPENOAaBaTeNsl.

OHCHKa «XO0pOoIo» CTABUTCS, CCJIIN CTYACHT OTBETHJI Ha BECh OMJIET C HEOOIBIIINMHU
OLIMOKAMHU WM HeOYETaMH, JIETKO UCIIPABICHHBIE 110 3aMEYAHHIO ITPENO1aBaATEIS.

OneHKa «yI0BJIETBOPUTEIBHO» CTABUTCS, €CJIM HEMOJIHO WM HEMOCIEA0BATEIIBHO

PAaCKpPBITO COACPIKAHUC MAaTCpUajid, HO IIOKa3aHO 06H_Ie€ IMOHUMAaHHEC BOIIPOCA, NOMYIICHBI



OIIMOKY B ONpeCNICHUH MOHATUI; CTYACHT HE CIPABUJICS C IPUMEHEHHEM TEOPUU B HOBOM

CUTyalluU ITIPH BBIIIOJHCHUHU IMPAKTHYCCKOI'O 3a1aHUs.

OL[CHKa «HC YOAOBJICTBOPHUTCIBHO» CTaBUTCA, €CJIM HC PACKPBITO OCHOBHOC COACPIKAHUC

yqe6Hor0 Marepuraia; J0IYyIICHBI OIINOKH B OnpeaAcICHUU HOHﬂTHﬁ, IIpHU UCIT0JIb30BAHUHN

MaTeMaTHYeCKOW TEPMUHOJIOTHH, B PUCYHKAX, YepTeKaxX WK rpadHuKax, B BHIKIAIKAX, KOTOPBIE

HC UCIHPABJICHBI IMOCJIC HECKOJIbKUX HABOAAIIHUX BOIIPOCOB IIPCIIOAaBaTCIIA.

[IIkana omeHKr 00pa30BaTEIbHBIX JOCTHKCHHMA

Onenka ypoBHsI MOATOTOBKU
[IpoueHT pe3ynbTaTUBHOCTH (IIPaBHIIbHBIX

OTBETOB) Oayt (OTMETKa) BepOaIbHBINA aHAJIOT
90 + 100 5 OTJINYHO

80 +~ 89 4 XOPOIIIO

70 +79 3 YAOBJIETBOPUTENBHO
menee 70 2 HEYJIOBIETBOPUTEILHO

OLEHOYHBIE MATEPUAJIbI

OTKpLITBIe BOIIPOCHI (C IIpaBUJIbHBIMU OTBeTaMI/I)

Homep
3a/1aHus

Copepxanue Bopoca

IIpaBunbHbIN OTBET

Komnerenmnu
i

1.

Kakotii sBisiercst Oyner mudpa 4 B yucie 1,234 + 0,003

COMHHTEIBLHOMN

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

MK 4.1, TIK
4.2

Benuuuna, onpezaensieMast pasHULEH MEXAY pe3yabTaToM
U3MEPEHUS X U UCTUHHBIM 3HaUYC€HUEM U3MEPSIeMON BETUUMHBI Xo
ax =|x —x,| Ha3bIBACTCs

a0COIIOTHON
MOTPEITHOCTHIO
HU3MEPEHUS

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

MK 4.1, TIK
4.2

Benmuuna & paBHas OTHOIIEHUIO a0COJIOTHOM MOTPENTHOCTH
HU3MEPEHUs K Pe3yIbTaTy U3MEPEHMSI, HA3bIBAETCS

OTHOCHUTEILHON
TOTPELIHOCTHIO

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

TIK 4.1, TIK
4.2




Kak nassIiBaloTcs Bce I_II/I(l)pI)I qucia, Ha4yuHas C nepBoﬁ HeHyJ’IeBOﬁ
CJICBA.

3Havyamumu mudpamMu

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

K 4.1, IIK
4.2

Kax Ha3npIBaeTCs 3aMeHa YKCIIa a YHUCIIOM b ¢ MEHBIITHM
KOJIMYCCTBOM 3Ha4Yalux III/I(i)p.

OKpYTJICHUEM

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

K 4.1, [IK
4.2

Kaxk Ha3piBaeTcs 3Havamas 1udpa npuoOiInkeHHOTo YHCIa, eCliid
a0COJIOTHAsE OTPELIHOCTh ITOTO YKCIIa HE IIPEBOCXOMUT
TIOJIOBHHBI €IMHULIBI pa3psa, B KOTOPOM CTOMT 3Ta Iu¢pa (B
y3KOM CMBICJIE) WJIH €IUHHUIBI pa3psaaa (B LIUPOKOM CMBICIIE).

BEPHOM

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

MK 4.1, TIK
4.2

Yucno X = 7,3344, Bce mudprl KOTOPOTO BEPHBI B CTPOTOM
CMBICIIE, OKPYTIIUTE IO TPEX 3HAYAIINX LA P.

0,044

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

K 4.1, IIK
4.2

Crioco0 HaxOXKICHUS POMEKYTOYHBIX 3HAUCHUH BETHINHEI 110
HUMEIOIIEMYCS AUCKPETHOMY Ha0OPY M3BECTHBIX 3HAUCHHIA
Ha3bIBaeTCs

HUHTCPIIOJIALA

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

MK 4.1, TIK
4.2

Brrunciienue 3HaYCHUH TaOINIHO 3aIaHHON (DyHKIMH 32
npeaesamMu Juana3oHa 3HaueHUN apryMeHTa, OTPa>kKeHHOro B
TaOIuUIle, Ha3bIBACTCA

SKCTPANOJIALHUL

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

TIK 4.1, TIK
4.2

10.

a = 2,91385, A=0,0097. B uucne a BepHBI B IIUPOKOM CMEICTC
UG pbI

29,1

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

MK 4.1, TIK
4.2

11.

Onpenenuts MpeneabHy0 aOCOMOTHYIO MOTPETHOCTh Ynucia
a = 3,14, 3aMeHSIOIIEro YUCiIo T

0,001

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

MK 4.1, TIK
4.2

12.

UTo MOKHO UCTOJIb30BaTh B KaUu€CTBE IIaJAKOI MHTEPHIOIHPYOLIEH
(byHKIMH, eciii He TpeOyeTcs ee BHICOKast CTENeHb?

CIUTaliH

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

MK 4.1, TIK
4.2

13.

Kax HazwpiBaeTcs MeTO I, pa3pabOTaHHBIN JJIsI CHCTEM C MATPHUIICH,
COCTOSILIEN B OCHOBHOM U3 HYJIEH, HEHYJIEBBIE 3JIEMEHTBI KOTOPOil
PAaCIIOJIOKEHBI TOJIBKO Ha IJIaBHOW AMArOHAJIU U Ha ABYX JIMHUAX
BJI0JIb HEE

MECTOZ IIPOTOHKH

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

TIK 4.1, TIK
4.2

14,

Kakue MOTPCIIHOCTU MOT'YT HapacTaTb B IIPOLECCE BBIUMCIICHU?

MOTPEIIHOCTH
OKpPYTJICHUS

OK 01, OK
02, OK 03,




OK 04, OK

05, OK 09,

MK 4.1, TIK
4.2

15.

Kakoii METOI COCTOHT B TOM, YTOObI 3aMEHUTH y' B OOBIKHOBEHHOM
nuQepeHIrnaIbHOM YpaBHEHUH TIEpBOTOo mopsika Buaa y' = f(X, y)
ee anmpoKCUMaIen?

Meron Diinepa

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

K 4.1, IIK
4.2

16.

UYro npencTaBiseT co0OH pacyeT CEpUU BAPHAHTOB [UIS Pa3INIHBIX
MaTeMaTUYeCKUX Mojieneit

BBIYHCITUTESIbLHBIN
OKCIICPUMEHT

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

TK 4.1, TIK
4.2

17.

YUTO NIpOUCXOAUT C BEIMUUHON MTOTPEIIHOCTH IIPU YIAJIEHUU OT
KpaeB?

YMEHbIIAETCS

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

K 4.1, IIK
4.2

18.

Pemuts MeTonom ["aycca cuctemMy THHEHHBIX anreOpandecKux
YpaBHEHHH 3alaHHBIX MaTPHIEH I€BOH 4acTh U CTOIOLOM
CBOOOHBIX WICHOB. B 0TBeTe yKa3aTh cyMMy KOpHEH.

127

7327

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

MK 4.1, TIK
4.2

19.

B MeTo/1e MOIOBUHHOTO JACICHUS IS ONPEACTICHHUS
MPUOJIMKEHHOTO 3HAYEHUE KOPHS X Ha OTpe3ke [a; b] mpuMeHsieTcs

dbopmyna

x=(a-b)2

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

TIK 4.1, TIK
4.2

20.

Kak nnaue Ha3bIBaeTCs METO ITIOJIOBUHHOTO JCICHUA

METOJI JUXOTOMHH )

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

MK 4.1, TIK
4.2

TecT (¢ mpaBWILHBIMU OTBETAMU)

Howmep
3a/laHusl

Coneprkanue Bompoca

IIpaBunbHEIA OTBET

Kommerenmus

1.

Kakoii MmeTo/ ncrosb3yeTcst A1l PUOIMKEHHOTO BEIYUCIICHUS
KOpHsI ypaBHEHHs?
a) METOJ JeNeHUs OTPe3Ka IOmojIaM

b) Meron HaMMeHBIIMX KBAAPATOB
C) Mertox Ditnepa
d) Merox mpOCTHIX HTEpanuii

a)

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 09,
MK 4.1, TIK 4.2




2. Kakoit MeTon npeaHa3HaueH AT YUCICHHOTO UHTETPUPOBAHUS c) OK 01, OK 02,
GbyHKIMiA? OK 03, OK 04,
a) METOJ CETOK OK 05, OK 09,
b) meron ®uGoHayuM IIK 4.1, 11K 4.2
C) MeTOX Tpamer it
d) wmerox 'aycca
3. Kakoit MeTon ucmons3yeTcs A7 peIeHus CUCTEM JIMHEHHBIX d) OK 01, OK 02,
ypaBHEHHI? OK 03, OK 04,
a) METOJ CpelHHUX KBaJPaToB OK 05, OK 09,
b) merox aycca K 4.1, 11K 4.2
c) wmerox Pynre-KyTTsl
d) wmeron 3eiinens
4. Kakoii MmeTo mpuMeHseTcs st UHTEPIOIALUH (QYHKIHNA? d) OK 01, OK 02,
a) MeTox OUCEKIUH OK 03, OK 04,
b) Merox Tpanenuii OK 05, OK 09,
C) MeTOJ POCTBIX HTEPALHi 1K 4.1, TIK 4.2
d) MeTox HAMMEHBINUX KBAIPATOB
5. Kaxoil MeTon Hax0XA€HHUS KOPHEHN ypaBHEHHS OCHOBAH Ha C) OK 01, OK 02,
MOVCKE U3MCHEHUS 3HaKa QYHKIMK B 3aJaHHBIX HHTEPBaIax? OK 03, OK 04,
a) MeTox Xopn OK 05, OK 09,
b) wmeron HeIOTOHA IK 4.1, TIK 4.2
C) METOJ OJOBUHHOTO JEICHUS
d) MeTox KacaTeabHBIX
6. Hudpa uncra Ha3pIBaeTCs BEpHOH (B MIHPOKOM CMBICIE), €CIIH a) OK 01, OK 02,
a0COITFOTHASI TOTPEUTHOCTH ATOTO YUCIIA HEe IPEBOCXOTUT OK 03, OK 04,
paspsizna, B KOTOPOM CTOUT muppa OK 05, OK 09,
a) eIUHMIIBI IIK 4.1, T1IK 4.2
b) nmecstka;
C) coTHH;
d) TeICSIUn.
7. udpaMu Yrca SIBISIFOTCS Bce UPPHI B €T0 d) OK 01, OK 02,
NPaBUIILHOM 3aIicH, HAYMHAS C TIEPBOW HEHYJICBOM CJIeBa. OK 03, OK 04,
a) TPaBUIBHBIMHE; OK 05, OK 09,
IK 4.1, 11K 4.2
b) BepHbIMHE;
C) COMHHTENILHBIMH;
d) sHavammmu.
8. Ureparst — 370 ... a) OK 01, OK 02,
a) IloBropenue. Pe3ynbrar HOBTOPHOIO NPUMEHEHHUSI OK 03, OK 04,
KaKoi—J1160 MaTeMaTHUeCKOi Oreparyy. OK 05, OK 09,
b) 3amena omHIX MaTeMaTHYECKUX OOBEKTOB IPYTHMH, B [IK 4.1, [IK 4.2
TOM HIJIA HHOM CMBICITIC OJIM3KAM K UCXOJIHBIM.
€) Ywucno, nzobpaxaemoe eauHuULER U 18 HyIamMu
d) IpomomkeHne QyHKINK, TPHHAIEKALIEH 3aJaHHOMY
KJIaccy, 3a IpeJielibl ee 00JIaCTH OTpe/IeNIeHNUSI.
9. Wnrteprnonsuus ObIBaET:. .. ... b) OK 01, OK 02,
a) Kycounas u okanpHas OK 03, OK 04,
b) JlokanbHas u ro6anbHas OK 05, OK 09,
¢) Kycounas u anpuopHas [IK 4.1, [IK 4.2
d) MaxkcumanbHas M MUHAMANbHAS
10. B uem BrIpakaeTcst 00bIYHO OTHOCHTENBHAS TOTPEITHOCTH? a) OK 01, OK 02,
a) B mpoueHTax (%) 85 82, 8§ 8491,
0, E >
b) B nponenTax Ha exunauy (Yo/en.) 1K 4.1, TIK 4.2

€) B uTyKax (mr)

d) Bx(X)




11. MeToa no3BOISAIOIMUIN OJIYYUTh KOPHU CUCTEMBI C 3aJaHHOI b) OK 01, OK 02,
TOYHOCTBIO ITyTEM CXOJSIIUXCSI OECKOHEUHBIX MTPOIIECCOB OK 03, OK 04,
a) TOYHBINA METOJ OK 05, OK 09,
b) wurepanuonnsiii MeTON K 4.1, 11K 4.2
C) Merox 3eiiaens
d) oTHOCHTENBHBII METO
12. B uem 3akimouaeTcs 3a1a9a OTICICHHUS KOPHEH? b) OK 01, OK 02,
a) B ycraHOBIeHHU KOJIHYECTBA KOPHEit OK 03, OK 04,
b) B ycraHOBICHNM KONHMYECTBA KOPHEH, a TakKe HAHOOIICe OK 05, OK 09,
. [K 4.1, 11K 4.2
TECHBIX MPOMEKYTKOB, KXK/BIH U3 KOTOPBIX COICPIKHT
TOJIBKO OJUH KOPEHb.
C) B ycraHOBICHHU KOPHS PELICHHS YPAaBHCHUS
d) B HasHaueHWM KOJIMYECTBA KOPHEHt
13. UYro 3T0 32 hopmyna a) OK 01, OK 02,
a) ¢dopmyna Herorona - Jleitonuna OK 03, OK 04,
b) dopmyna Herorona - Koreca OK 05, OK 09,
[IK 4.1, 11K 4.2
c) ¢dopmyna Cummcona
d) dopmysl He cylecTByeT
14. [MorpemHocTs 00ycI0BIEHa HEOOXOIUMOCTBIO BBITIOJHEHUS c) OK 01, OK 02,
apu(pMETHYECKUX OIepaluii HaJl YUCIIaMH, YCEYEHHBIMH JI0 OK 03, OK 04,
KOJINYECTBA Pa3psi0oB, 3aBUCSIIEIO OT IPUMEHIEMON OK 05, OK 09,
BBIUUCIUTEIHHON TEXHUKHU, 3TO K 4.1, 11K 4.2
a) HeycTpaHHUMas MOTPEIIHOCTh
b) norpeunocts MeTONA
C) BBIYUCIHTENBHAS MOTPEUTHOCTD
d) pesynpTHPYyIOIIAs MOTPENIHOCTh
15. AOCOIOTHAS TOTPEITHOCTh OKPYTIICHHS ¢ H30BITKOM uncia 1,8 b) OK 01, OK 02,
JI0 LIEJIBIX YMCEN paBHa OK 03, OK 04,
a) 0 OK 05, OK 09,
b) 0,2 MK 4.1, TIK 4.2
c) -0,2
d 0,1
16. WurepnonsunoHHbli MHOrowieH Jlarpanxka uist GyHKIMY, C) OK 01, OK 02,
3aJJaHHOM Ta0IuIeh OK 03, OK 04,
X 1|3 |4 OK 05, OK 09,
f(x) |12 |4 |6 MK 4.1, TIK 4.2
a)  La(X) = x3+x2+4
b) Ls(x) = 12x3+4x2+6X
c) La(X) =2x2-12x+22
d) La(xX) = x?-4x+10
17. WHTeprionsinst  CTaHIAPTHO — MPOU3BOJMUTCS  MHOTrOYIeHamH, | D) OK 01, OK 02,
CTEIEHb KOTOPBIX Ha MEHBIIE YUCIIA Y3JI0B. OK 03, OK 04,
a) mopsimok n-1 OK 05, OK 09,
b) enmHMIy K 4.1, [IK 4.2
C) TOpPSIOK N
d) monoBuny
18. Meron MOCJIe10BATEILHOTO HCKITIOYEHUS MIEPEeMEHHBIX | a) OK 01, OK 02,
Ha3bIBAETCS OK 03, OK 04,
a) wMerox [aycca OK 05, OK 09,
b) wmeron 3eiinens 11K 4.1, [IK 4.2
C) MeToj uTeparmi
d) wmerox mporoHKH
19. Ecmn  ¢ynkmms  f(X) mpemcraBnser coGoit mHOTOWIeH, TO | b) OK 01, OK 02,
ypasuenwue f(X)=0 HaszpiBaeTCst OK 03, OK 04,
a) TpPaHCUECHICHTHBIM OK 05, OK 09,
IIK 4.1, TIK 4.2

b) anre6panueckum
C) JIHHCHHBIM
d) KOMOMHMpPOBaHHBIM




20. OTaenuTh KOpeHb ypaBHEHHs COS(X) = 2X b) OK 01, OK 02,
a) [-1:1] OK 03, OK 04,
b) [0:1] OK 05, OK 09,
0 [1:2] TK 4.1, TIK 4.2
d) [2:3]
2 CTPYKTYPA U IEPEUEHb KOHTPOJIBHO-OIIEHOYHbBIX
MATEPHUAJIOB (a5 Tekymero KOHTPOJIfA)
Bonpocel 1 3axaHu Kon
2.1 Ilepeuens meopemuueckux 60npocos K IK3amMeny
1. TIpuGnukeHHbIe yKcaa U ASUCTBUS HAJl HUMHU. V1-V4,
2. TlpubnmxeHHbIe 3HaUSHHSI. AOCOIIOTHAS U OTHOCUTENIbHAS TIOTPEITHOCTb. 31,32

Bepurie u 3navaniye nudpol.

3. TlpexncraBnenue yucen B8 DBM. Beruncienue nmorpemrHocTei

apuMeTUYECKUX JEHCTBUMN.

4. VYder morpemHocTei BHIYUCICHUH 10 3a1aHHON Gopmyie. Beruucienus no

MpaBujiaM mojcuera udp.

5. BblunciaeHus co CTpOrUM y4eTOM IpeeIbHbIX a0COIIOTHBIX

MOrPELIHOCTEN.
6. BbrunciaeHus mo MeToay rpaHuil.

7. OT)IeJ'ICHI/Ie U YTOYHCHHUEC KOPHA YpaBHCHHA METOJ0M ITOJIOBUHHOI'O

JCIICHU.
8. Meron nmpocToii UTeparyy sl peIIeHUs] ypaBHEHHH.

9. HaxoxaeHne KOpHS YpaBHEHUS METOJIOM KacaTeIbHBIX.

10. HaxoxeHre KOpHS ypaBHEHUSI METOIOM XOP/I.

11. HaxoskJieHue KOPHS ypaBHEHUS METOJIOM XOPJ M KacaTeIbHBIX.
12. Penrenne cucteM JTMHEHHBIX anreOpandeckux ypaBHeHui (CJIAY)

yuciaeHHbIMU MeTogamu. Merton ["aycca.

13. MeTtoa nMpocToit HTepariu JUIsl CHCTEMBI TUHEHHBIX aTreOpandecKux

ypaBHenuii (CJIAY).
14. inTtepnionsunoHHbI MHOTOUWIEH Jlarpanka.
15. IlepBas natepnoysnuonnas Gopmyna HeroToHa.
16. Bropas untepnonsuuonHas Gpopmyna HerotoHa.
17. DxcTpanonupoBanue GyHKIIAH.
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18. Yucnennoe unterpupoanue. Kpaaparypusie hopmynsl Hetorona-Koreca.

19. Yucnennoe unaTerpupoBanue. ®opmyIsibl Tparemui.

20. Yucnennoe nnterpupoBanue. @opmyina CUMIICOHA.

21. YuciieHHbIE METOIBI PEIICHUsI OOBIKHOBEHHBIX MU epeHIIMATBHBIX
ypaBHeHui. Meton Ditnepa.

22. UncneHHble METObI pelIeHUs] OOBIKHOBEHHBIX AU (epeHInaIbHBIX
ypaBHeHnui. Meron Pynre-Kyrra.

23. UncneHHoe perieHne 3aaq OnTUMHU3AIHH.

24. TTouck MuUHUMYyMa (YHKINHU OHOH nepemMeHHou. 25. [Tonck MuHUMyMa

(YHKIMH MHOTHX TT€PEMEHHBIX.

2.2 Tunoevie npakmuueckue 3a0aHUA K IK3AMEHY

1. CocraBbTe nporpammy UHTErpupoBanus 1o popmyne CUMIICOHA C UCIIOJb-

V1-V4,
31,32

30BaHUCM OLCHKH TOYHOCTH MECTOAOM ITOBTOPHOT'O CHECTA.

2. Oynknwmsay O 01 x €25 umeeT eqMHCTBEHHBI MUHUMYM Ha oTpeske [0; 5].

HaiiuTe ero METOIOM AUXOTOMHH C TOYHOCTHIO 10 1:107°. 0485

sin( )x

O

3. Hanm wmaTerpan | O o X . Haiimute npuGnukeHHOE 3HAYEHUE

unTerpana I mo popmyine Tpanenuit 1 CUMIICOHA C TOYHOCTHIO 10 107,
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10.

Pemmre meronom Ditnepa nuddepennmansaoe ypapaenue Y 'O cosy O 3x ¢

navanpHbIM 3HaucHHeM Y(0) O 1,3 na orpeske [0; 1], mpunss mrar h=0,2.

YTounute KopeHb ypaBHenus sin(2 )X O In(x) O 0 MeToa0M MOJOBHHHOTO

nenenus Ha orpeske [1,3; 1,5] ¢ Tounocteio 10 1-107, 1

dx

Beruncnute uaterpan | 0 1 [] X2 mo dopmyne CumrcoHa, pa3aenus

oTpe-
0

30k [0; 1] Ha 10 paBHbIX yacTed. OLEHUTE MOTPEUTHOCTH BHIUUCICHUH.

Oynkius y O 01 x €2 umeet eIMHCTBEHHBIN MUHUMYM Ha otpeske [0; 5].

Haiiure ero MeTo0M 30JI0TOr0 CEUeHHs ¢ TOYHOCTBIO 10 1-107°,

B pesynbrare mATUKpATHBIX HM3MEPEHUN MepuoAa KoJeOaHWil MasTHUKA
CTYICHT MOJIY4HII pe3yJbTaThl (B ceKyHaax): 4,8; 5;4,9; 4,8 u 5. OcHOBbBIBasCh
Ha JTHX pe3yJibTaTax YCTAHOBUTE HAWIy4lllee MNPUOIMKCHHE 3HAYCHUS
MepHrojia U €ro rpaHuIbl aOCOIIOTHOW U OTHOCUTEIBLHOM MOTPEIIHOCTEN.

B pesynbrare wu3MepeHus JUIMHBI CTOJa JIMHEWKOW CaHTUMETPOBBIMU
JICIEHUSIMA ~ YCTAHOBJIEHO, 4YTO 3HAUYEHUE JJIMHBl HAXOJUTCA MEXIY
neneHusiMUA 99 u 100 cm. YkakuTe rpaHuibl aOCOMIOTHON M OTHOCUTENbHON
MOTPEIIHOCTEN 3HAaUEHUH JUITMHBI, €CIIU 32 HAWJTy41llee PUOINKEHNE IPUHSATO

ee cpenHee 3HaueHue 99,5 cm.

Jlana ¢pyHKUus, 3a1aHHast TaOIUIeH

2 2,14 2,28 2,42 2,56 2,7 2,84

1,27 7,72 7,89 7 74 7,2 76,23 4,79

11.

12.

13.

Boruncnute 3naueHue 3Toi pyHKINUU B TOUKE 2,6, UCTIONB3YS CXEMY PYYHBIX
BBIYHCIICHHUI 110 MHTEPHOIAIMOHHON dhopmyse HproToHa.
CoctaBpTe TpOrpaMMy HMHTETPUPOBaHHS TI0 QopMyle Tpameuud ¢

HCIIOJIb30BAHHUEM OLICHKHU TOYHOCTHU METOJOM ITOBTOPHOTO CUCTA.

VYtounute kopeHb ypaBHeHus sin(2 )X O In(x) O O meromom mpocroit

urepanuu Ha otpeske [1,3; 1,5] ¢ TouHocThIO 10 1-10%. 1

dx

Boraucnure waTerpan | 0 1 [ Xe mo dopmyne Tpamnenuid, pa3aeins

OTPE30K
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[0; 1] a 5 paBHBIX yacTeld. OLIEHUTE MOTPEITHOCTH BHIUUCICHUH.

14. [lana pynkuus, 3ajanHas Ta0IuIei

X 0,12 2,32 2,83 4,57 6,39

y -4,29 0,38 2,93 3,72 1,23

Brruncnute 3HaueHue 3Toi QyHKIMH B TOUKe 1,36, HCTIONB3YsI CXeMY PYYHBIX
BBIYHMCIICHHH 110 hopmyne Jlarpanxa.

15. [IpousBeanTe ykazaHHbIe JEHCTBUS U OMPeenTe aOCOTIOTHBIC U
OTHOCHUTEIILHBIC ITOTPEITHOCTH PE3YJIbTATOB (MCXOIHBIC YK CIIA 3aJaHbI
BEPHBIMH B CTPOT'OM CMBICTIE ITUppamMu):

a) 24,3709,18;
6) 18,4370 24,9;

6) 0,65 19840
2) 8124,6/ 2,9

16. Pemute cucteMy ypaBHEHUH

O 2x.05x,0x3002;

02x, 01,2x, 0 4,3x3 0 01,1; |:||Z|6x1 O 3,3x. 0 2x3 0 00,7. O MmeToaoM
IIPOCTOM UTEPALMU € TIOMOILBIO porpammsl A1 OBM.

2.3 Tunoegvie 6unemovt 011 NOO20MOBKU K OUhepenyuposannomy
3auemy/IKzameny (no memam)
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Tema 1. Di1eMeHTHI TEOPHH MOTPELIHOCTEN
BapuanTt 1

-

1. Omnpenenuth Kakoe U3 paBEHCTB 7/IZI 2,33; 42 0 6,48 TouHee.

2. OxpyrnuTh coOMHHTENbHBIC LU(ppel uucma 3,485200,0047 , ocraBUB

BCPHBIC 3HAKU:

a) B Y3KOM CMBICIIE;
0) B IIUPOKOM CMBICJIE.
Omnpenenutsd npeaenbHble a0COTIOTHYIO M OTHOCUTEIBHYIO IOIPEIIHOCTH
pe3yJibrara.

3. Haiitn mnpenenbHble aOCOMIOTHYI0O W OTHOCHTENIBHYIO TOTPEIIHOCTH
grcna245,67, eciii OH UMEET TOJIBKO BepHBIC TUGPHI: 1) B y3KOM CMBICIIE;

2) B LINPOKOM CMBICIIE.

4. BpIUHCIUTH H OIIpCACIINTD IIPCACIbHLIC a6COJ'IIOTHy}O U OTHOCUTCJIIbHYIO

U « o[ 01,
HOTPEUIHOCTH pe3ynbrata. VicxoaHoe BoipaxeHnue, X O 3 4,

riue
mab

cal
51400,005,b02,4400,006,c07,200,07,m0O7,800,05.

5. BpluucauTh M onpenenuTs npeaeabHble a0CONIOTHYIO U OTHOCUTENIbHYIO
MOTPEUIHOCTH Pe3yNbTaTa, NOIb3yach 00IIel (JOPMYIIOH MOTPEIIHOCTH:

V1-V4,
31,32
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1) B y3koM cmbiciie; 2) B LIKPOKOM cMbiciie. icxolHOe BbIpakeHUeE,

Igmaﬁ

XO (ca O) 2 . rae a 05,140 0,005, b0O 2,44 00,006,

cO07200,07,mO7,800,05.

Bapuanr 2

1.

Onpenenutb Kakoe U3 paBEHCTB 215 00,724, 8\{; 9,11 TouHee.

Okpyrnuth coMmHUTENbHBIE HUGPH uncna 0,4865200,0089 , ocraBuB

BEpHBIC 3HAKH:

a) B Y3KOM CMBICIIE;

0) B IIMPOKOM CMBICJIE.

Ornpenenutsb npeaenbHble a0COMIOTHYIO M OTHOCUTEIBHYIO TOTPEIIHOCTH
pe3yJibrara.

Haiitu npenenbHbie a0COMIOTHYIO U OTHOCUTEIBHYIO TIOTPELTHOCTH Yncia
2,6087, ecnu OH UMEET TOJIHKO BepHbIe LU(DpHI: 1) B y3KkOM cMbIcie; 2) B

IIHUPOKOM CMBICJIC.

Brruncnute u ONpCACIINTD MMPEACIIbHBIC 8.6COHIOTHYIO U OTHOCUTCJIIbHYIO

3 2
MOTPEIIHOCTH pe3ynbrara. MicxonHoe Belpaxkenue, X O 2 Ol ]2,

rIe
mab

alb038500,01,b020,1800,002,c02,0400,01,m0O7,200,07.

BorunicnuTh 1 onpeaenuTs npeaeabHble a0CONIOTHYI0 U OTHOCUTENBHYIO
HOTPEIIHOCTU pe3yibTara, MoJb3ysach o0meld GopMynoi MorpenrHocTH:
1) B y3KOM cMmbIciie; 2) B IIUPOKOM cMbicie. VicxoqHoe BhIpaykeHue,

2

xg Y& OBk eap385000L b0 201800002, cO 204
00,01, mab
mO7, 200,07 .
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Tema 1. Di1eMeHTHI TEOPHH MOTPELIHOCTEN

Bapuant 1

1. Kax opopmIstoTCst BBIYHCIECHUS CO CTPOTUM YUE€TOM MPeAeTbHBIX

MOTPEIIHOCTEN MPH MMOONEPALIMOHHOM Y4eTe OIuO0K?

HpOI/I3BeI[I/ITe YKa3aHHBIC HeﬁCTBHH " OIIPEACIUTE a0COJIIOTHBIE U

OTHOCHUTEJIbHBIE ITOIPEIIHOCTH PE3YJIbTATOB!

a) 24,100,037;
6) 24,110 ,038:

¢) 0,65 19,084
2) 8124,6/ 2,8

VcxonHbie 3HaYEeHUsI apryMeHTa 33/1aHbl TU(PPaMu, BEpHBIMU B CTPOTOM
cMmbiciie. [Ipon3BennuTe BBIYMCIICHHS U ONIPEACIIATE YUCIIO BEPHBIX B

V1-V4,
31,32

CTPOTOM CMBICIIE U(P B CICTYIOMNX 3HAYCHUSIX dJIEMEHTAPHBIX

byHKIMI:
a arctg)D8,45 -0

0 e)20

4. BrruuciuTe 3HAYEHUS 3aJaHHbIX BI)Ipa)KCHI/Iﬁ 10 mIpaBHJIaM MOJACYECTA

udp AByMs criocobamu:
1) C moonepannOHHBIM aHATH30M PE3yIbTaTOB;

2) C uTOroBOIi OLIEHKON OKOHYATEIILHOTO pe3yiibTaTa (Y YUCIOBBIX

JTAHHBIX Bce LU(PHI BEpHBIE):

3){5, i i 2,341,7;

a) 395 7,08:0 e O

In(6,93° 14,5)

0) 38

Bapmuanr 2

1.

ITo xakoit IMPUYKUHE B BBIYUCIICHUAX CIICAYET n30eraTh BLIYUTAHUS

OJIM3KUX IO BEJIUYUHE YHCEI?

[IpousBeanTe ykazaHHbIC JEHCTBUS U OMPENEIUTE AOCOTIOTHBIC U

OTHOCHUTECIIBHBIC TOTPEIIHOCTH PE3YIbTAaTOB!:
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a) 224,100,0987;
6) 34,1601,8;

6) 1,65 29,8740

2) 824,6/ 2,81

Hcxoanbie 3HaYeHHs apryMeHTa 3a/laHbl Hu(pamMu, BEpHBIMH B CTPOTOM
cMmbiciie. [Ipon3BenuTe BHIYMCICHHS U ONPEACIIUTE YUCIIO BEPHBIX B
CTPOTOM CMbICJE U] B CIETYIOMNX 3HAUCHUIX dJIEMEHTaPHBIX

byHKIHHA:
a tg)l8,45 ;0

0 e)234

Breraucnure 3HaueHHs 3aJaHHbIX BI)Ipa)KeHI/Iﬁ I10 IIpaBuJIaM ImoACUCTa

udp IByMs criocobamu:
3) C moorepaiOHHbIM aHAITU30M PE3YJIbTaTOB;

4) C UTOroBOii OLIEHKOW OKOHYATEIILHOTO pe3yibTaTa (Y YUCIOBBIX
JTAHHBIX Bce NU(PHI BEpHBIE):

436,47

a) 395 7,830t9(2,34); e O
34,5) c0s(6,93 O

6) 3/34,8
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Tema 2. IlpuOaumxéHHble pelleHUS aJreOpamvdecKuX M TPAHCIHEHIEHTHBIX
ypaBHeHuii Bapuanr 1
1. CdopmynupoBaTh aITOPUTM HAXOXKICHHUS KOPHEH HETMHEWHBIX YPaBHEHUMN:

MCTOAO0M ITOJIOBHMHHOI'O JCJICHHUA,

MCTOJOM UTCpaAlU.

2. Haiitu kopens HenuHeRHOro ypaBHenust X° 0 O Ox 0.20 ¢ momoripo MS
Excel:

d) METOJOM MOJOBHHHOTO JICJICHHS;
b) meromom ureparum.

3. Hanucarte HpOFpaMMy, HaXO,Z[}IL[Iy'IO KOPpHH HEJIUHEUHOT O ypaBHeHI/I}I, Ha A3BbIKC
Pascal ABC:

a) MCTOAOM IIOJIOBHHHOTI'O ACJICHUA,

b) meromom mrepanuu.

Bapmuanr 2
1. CdopmynupoBaTh anropuT™M HaX0KJCHHUS KOpHEI HeJTMHEHHBIX YpaBHEHHHA:

a) MCTOAOM ITOJIOBHMHHOI'O JCJICHHUA,

b) meromom urepanuu.

2. HaiiTi kopeHb HenmuHelHoro ypaBHenus x° 0 0 0x 0.20 ¢ moMormipio MS
Excel:

a) METOIOM TOJIOBHHHOTO JICJICHHS;
b) meromom urepanuu.

3. Hammcare nporpamMMy, HaXOASIIyI0 KOPHU HETMHEHHOTO YPaBHEHHUS, HA S3bIKE
Pascal ABC:

a) MCTOAO0OM ITOJIOBHMHHOI'O JCJICHUA,

b) meromom ureparuu.

V1-V4,
31,32

Tema 2. IlpnOamkéHHble pelleHHs aJre0pamvecKux M TPAHCUHEHIECHTHBIX
ypaBHeHuii Bapuanr 1
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1. CdopmynupoBaTh aITOPUTM HAXOKICHUS KOPHEH HETMHEHHBIX YPaBHCHHIA: a)
METOJIOM KacaTeJIbHBIX;
b) meromom xopx;

C) KOM6I/IHI/Ip0BaHHBIM MCTOZOM XOpA N KaCaTCJIbHBIX.

2. Haiitu kopens HenuHeRHOro ypaBHenus X° 0 O Ox 0.20 ¢ momoripo MS
Excel:

a) METO/IOM KacaTelbHBIX;
b) meromom xops;
C) KOM6I/IHI/IpOBaHHI)IM MCTOJAOM XOpA U KaCaTCIIbHBIX.

3. Hanucarte HpOFpaMMy, HaXO,Z[}IL[Iy'IO KOpPpHH HEJIUHEUHOT O ypaBHeHI/I}I, Ha SA3BbIKC
Pascal ABC:

a) MeTOJOM KacaTesbHbIX;
b) meromom xopx;

C) KOM6I/IHI/IpOBaHHHM METOJAOM XOpA U KaCaTCIIbHBIX.

Bapmuanr 2
1. CdopmynupoBarh anropuT™M HaxXO0KIACHUs KOPHEH HeNMHEHHBIX ypaBHEHUH: a)

METOZOM KaCaTeJIbHBIX;
b) mertomom xopx;

C) KOM6I/IHI/IpOBaHHHM METOJAOM XOpA U KaCaTCIIbHBIX.

2. Haiitu kopens HenuHeiHoro ypasHenus X° 0 0 0x 0.20 ¢ momoripo MS
Excel:

a) METOJIOM KacaTelbHbIX;
b) meromom xops;
C) KOM6I/IHI/IpOBaHHI)IM METOOOM XOpJd U KaCaTCJIIbHBIX.

3. Hammcartes mporpaMmy, HaXoIsIIYI0 KOPHU HEJTMHEHHOTO YpaBHEHUS, Ha SI3bIKE
Pascal ABC:

a) METOIOM KacaTe/IbHbIX;
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b) meromom xopg;

C) KOM6I/IHI/Ip0BaHHBIM MCTOJZIOM XOpa 1 KaCaTCJIbHBIX.

Tema 3. Pemienne cucreM JHHEHHBIX ajire0panyecKuX ypaBHeHHU

BapuanTt 1

1. ChopmynupoBaThb aNropuT™M HaxOXJIEHUS  KOpHeH

JINHEUHBIX YPaBHCHUM:
a) meroznoM ["aycca;
b) meromom mpocroii ureparuu.
a) HaiiTi KOpHH CHCTEMBbI JIMHEHHBIX YpaBHEHHIA
0 x1 O5x2 O 2x3 O1;

O
O x02x0x302;

0 1x%:0,005x00,2.
O ¢ momotsro MS Excel:

a) merozaom ['aycca;
b) meromom mpocToit uTepanum.
b) Hamucarth mporpammy, HAXOISIIYIO KOPHU
CHUCTEMBI JINHEWHBIX YPaBHEHU, Ha SI3bI-
ke Pascal ABC:
a) meromom ['aycca;
b) meromom npocTtoii ureparuu.
Bapmuanr 2

1. CdopmynupoBatb ITOPUTM HaxO0XJIEHUSA  KOpHeH

JINHEWHBIX ypaBHEHUI:
a) meromom [aycca;

b) meromom mpocToii ureparum.

2. Haiitu kopHU cucTeMbl TMHEHHBIX ypaBHeHui O 2X1 O5x2 O x3 0 O2;

d

CHUCTEMBI

CHUCTEMBI

V1-V4,
31,32
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|:|2X1 |:|1,2X2 O 4,3X3 O

01,1; O06x.0 3,3 0 2% 0 00,7,
O ¢ nomotso MS Excel:

a) meromom ["aycca;
b) meromom mpocToii ureparum.

3. Hamucare mporpammy, HaxOASIIYI0 KOPHH CHUCTEMBbl JIMHEHHBIX YpaBHEHWH, Ha
s3pike Pascal ABC:

a) meroxom ['aycca;

b) meromom mpocToit ureparun.

Bapuant 3
1. ChopmynupoBaTh  QIrOPUTM  HAXOXKICHUS KOPHEH  CHUCTEMBl JIMHEHWHBIX
YpaBHEHUN:
a) meromom [aycca;
b) meromom mpocToii ureparuy.
2. Haiiti KopHH cHCTEMBI TMHEHHBIX ypaBHeHHN [12X1
0 4x. 01,4x3 0 0O0,6;
d
O xx:0,03x302;
d
2,1X X100 2X3 O 2,3.
0 ¢ nomomipio MS Excel:
a) meromom ['aycca;
b) meromom mpocToit uTepanum.

3. Hammcare mporpamMmy, HaxoJsIIyld  KOPHH
CHUCTEMBbl JIMHEWHBIX ypaBHEHWH, Ha  A3bIKE
PascalABC:

a) meroxom ['aycca;
b) meromom npocroii ureparym.
Bapmuanr 4
1. CodopmynaupoBarh  aIrOpUTM HAXOXJCHUS  KOpHEH CHCTEMBI

JIMHEMHBIX YpaBHEHUH:

a) meromaoM I'aycca;
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b) meromom mpocToii ureparum.
2. Haiiti kopHU cucTeMbl TMHEHHBIX ypaBHeHud 01,5x: 05x, O 2x3 0 0,

a
Oxx.0.02x3001;

o E5x1 O3x. 0 4x30 3.0 ¢
nomo1usro MS Excel:

a) meromom [aycca;
b) meromom mpocToii ureparum.

3. Hamucate mporpammy, HaXxOAALIYI0 KOPHH CHUCTEMBl JIMHEHHBIX YypaBHEHHH, Ha
s3pike Pascal ABC:

a) meromom [aycca;

b) meromom mpocroii ureparuu.
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Tema 4. UnTepnioMpoBaHHe M IKCTPANIOTUPOBaHUE (PyHKIMI V1-V4,
BapuanTt 1 31,32
1. CdhopmynupoBaTh anropuT™M HHTEPHOIUPOBAHUS PYHKIUH
MHTEPIIOJISILIMOHHBIM MHOTO4IeHOM Jlarpanika.
2. st GyHKUIMY, 3aJaHHON TaOIUIIeH:
X 0,2143 0,2572 0,3269 0,4282 0,5657
f(x) 4,3002 4,2037 4,0830 3,9946 4,0603
a) cocraBbTe WMHTEPIOJSIMOHHBIA MHOrowieH Jlarpamwka. [IpousBeaute
IIPOBEPKY IOJIYYEHHOI'O pe3y/bTaTa, BBIUMCIMB U COIOCTaBUB Y3JIOBBIE
3HaYeHUS (DYHKIHUH;
b) BerumcinTe 3HAYCHUS 3TOM QyHKIMU B Touke 0,25, MCHONB3ys MPOrpaMmy
Excel.
3. CocraBpTe NpPOrpaMMy, BBIUHCIAIONIYIO 3Hau€HUS (YHKIHMU C IOMOILBIO
UHTEPHOISIIUOHHON popmynsl Jlarpamka Ha si3pike Pascal ABC.
Bapuanr 2
1. CdopmynupoBaTh alrOPUTM UHTEPIOIUPOBAHUS (PYHKIIMM
MHTEPIIOJISIIMOHHBIM MHOTOWIeHOM Jlarpanika.
2. Jlnst GyHKIUY, 3aJaHHON TaOIUIei:
X 1,2214 1,3802 1,5872 1,8571 2,2099
f(x) 16,7391 18,0820 20,0003 22,7888 26,9367
d) COCTaBbTE WHTEPIOJAIMOHHBI MHOrowieH Jlarpamxka. Ilpoussenute
IIPOBEPKY IOJIYYEHHOT'O pe3yibTaTa, BBIUYUCIUB U COIOCTaBUB Y3JIOBbIE
3HaYeHUs (QPYHKINH;
b) BerUMcIMTE 3HAYCHUS 3TOM QYHKIMH B TOuke 1,45, HCHONB3ys MpOrpaMmy
Excel.
3. CocraBpTe MpPOrpaMMy, BBIUUCISAIONIYIO 3HAu€HHs (YHKUUU C TOMOIIBIO
UHTEPHOIILUOHHON popmynsl Jlarpamka Ha s3bike Pascal ABC.
Tema 4. UnTepnoMpoBaHue M IKCTPANIOIUPOBaHUE PyHKIMI V1-V4,
31,32

Bapmuanr 1
1. CpopmynupoBaTh aITOPUTM UHTEPIOIUPOBAHUS (YHKIIHI:

a) MepBoOi HHTEPIONIAIMOHHOM (hopmyoii HeroToHa,
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b) BTopoii uaTepnonsunonHoit hopmysoi HeroToHa.
2. JIns hbyHKIMH, 3aTaHHOW TAOJIHIICH:
X 2 2,14 2,28 2,42 2,56
f(x) 1,1293 1,2814 1,4407 1,6066 1,7784

a) COCTaBbTE NEPBYID M BTOPYIO HMHTEPIONAUOHHBIE (GopMyiasl HeroToHa.

[IpousBeauTe NpoBEPKY MOJTYUYEHHOTO PE3YIIbTATA, BBIYUCIUB U COITOCTABUB
y3JI0BbI€ 3HAUCHUS (PYHKIINU;

b) BbrunciuTe 3HaYeHHMs 3TON (GyHKIMH B Toukax 2,09 u 2,45, HCHOJIB3YsS

nporpammy Excel.
3. Ha s3pike Pascal ABC cocraBbTe nporpammy cy0Ta0yauMpOBaHuUs:
a) 1o MepBOil HHTEPIOIIUOHHOI (hopmysie HproToHa;

b) o BTOpO#t MHTEpHOIAIMOHHOM opmyiie HproToHa Ha si3bike Pascal ABC.

Bapuanr 2
1. CpopmynupoBaTh aITOPUTM UHTEPHOIUPOBAHUS (YHKIIHI:
d) TMepBOi HHTEPIOSILUOHHON popmyroii HproToHa;
b) BTOpOIt MHTepHONIAIIMOHHOI hopmyoit HproToHa.

2. Jlnst pyHKIWY, 3aJTaHHOHN TaOJIUTIEH:
X 0,5 1,01 1,52 2,03 2,54

f(x) 0,4994 1,0049 1,5025 1,9883 2,4585

a) coCTaBbTE MMEPBYI0 W BTOPYIO HHTEPHOAIHOHHBIE (hopMynasl HproToHa.

[IpousBenuTe NpoBEPKY MOJTYUYEHHOTO PE3YIbTaTa, BBIYUCIUB U COITOCTABUB

y3J10BbI€ 3HAUEHUS (PYHKIINU;

b) BeruMciuTEe 3HaueHus 3Tod (QyHkiMM B Toukax 0,8 u 2,05, ucmonb3ys

nporpammy Excel.
3. Ha s3p1ke Pascal ABC cocraBbTe nporpammy cyO0TaOyaupoBaHUs:
a) T0 MepBOi UHTEPIOIUOHHON GopMmyie HproToHa;

b) mo BTOpOit HHTEpHONAIIOHHOH hopmyiie HpioToHa Ha si3bike Pascal ABC.




Tema 4. UnTepnioMpoBaHHe M IKCTPANIOIUPOBaHUE (PyHKIMI

Bapmuanr 1

1. ChopmynrpoBaTh anropuT™:

V1-V4,
31,32

a) UHTEPHOJUPOBaHKs QYHKIUH KYOUUECKUM CILTAHOM;

b) skcrpanonupoBanus GyHKIHIA.

2. [Toctpoiite kyOndeckuii crutaitd s Gpynkuun y=f(x), 3a1aHHO#N TaOIUIei:

X 2 4 6 8
y 3 -2 5 -1
3. Jlnst TabnuaHO 3a1aHHON (PYHKIIHH:
X 0,5 1,01 1,52 2,03 2,54
f(x) 1,5576 0,3570 0,0653 0,0080 0,0006

MCTOJOM I3KCTPAIIOJIAIHUH € ITIOMOIIBIO HHTCPIIOJIIIMUOHHBIX (bOpMy.]I HrroTona

BBIUMCIIUTE 3HaUCHUSI (YHKIIUU COOTBETCTBEHHO B Toukax 1,61 u 1,68.

Bapuanr 2
1. CpopmynupoBaTh aIrOPUTM:

a) HMHTEPIOIMPOBAHUS PYHKIMH KyOUYIECKUM CILUTAHOM;
b) skcrpanonupoBanus GyHKIHUIL.

2. IToctpoiite kyOnueckuii crutaitd 11 GpyHkumuu y=f(x), 3a1aHHo#i Tabnunei

X 3 5 7 9
y 5 -1 4 -3
3. dns TabnuyHO 3aaHHON (QYHKINU:
X 2 2,14 2,28 2,42 2,56
f(x) 1,1293 1,2814 1,4407 1,6066 1,7784

MCTOHOM SKCTPAIIOJIIIHUN C TOMOIIBIO UHTCPIOJIAIIUOHHBIX (I)OpMy.]'I HrrotoHa

BBIUMCIIUTE 3HaU€HUsl QYHKIIMU COOTBETCTBEHHO B Toukax 1,61 u 2,68.
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Tema 5. 1cjIeHHOe MHTErpUPOBAHUE
Bapuanr 1
1. CdopmynupoBaTh alTOPUTM HAXOKICHUS MPUOIMKEHHOTO 3HAYCHUS

MHTErpaa:
8 1o (dbopMyIie JIeBbIX MPSAMOYTOJIBHUKOB; 1O

b) ¢dopmyie mpaBbIX MPSMOYTOJIBLHUKOB,

C
) 1o (opmyJsie CpeTHUX IPSIMOYTOJILHUKOB;

0,5

Haiitu npubnmxenHoe 3HaueHue uarerpaia | [ O fx dx(), rmoe
0,2

sin()x
fx(OH o
X

V1-V4,
31,32

a) 110 (hOpMyJI€ JIEBBIX TPSIMOYTOJIBHUKOB € TOYHOCTREO (010,

b) 1o hopmyie npaBbIX NPAMOYTOIBLHUKOB ¢ TOYHOCTHIO 00107;

C) 10 GopMyIie CPeIHUX MPIMOYTOIBLHUKOB C TOYHOCTHI0 00107,
3. CocraBbTe IporpaMMy HHTETPHPOBaHUs Ha si3bIke Pascal ABC:
a) 1o (GopMyJie JIEBbIX MPSIMOYTOJIbHUKOB,;

b) 1o dhopmyse mpaBeIX MPSIMOYTOTBHUKOB;

C) 1o GpopMyse CpeIHUX PSIMOYTOIbHUKOB.

Bapuanr 2

1. ChopmynupoBath anropuT™ HaXOKIEHUS TIPUOITHKEHHOTO 3HAYECHHUS
WHTEeTrpaJa;

a) 1o GopMyJie JEBIX MPSIMOYTOJILHHKOB;
b) 1o dhopmyae npaBBIX TPIMOYTOJILHUKOB;

C) 1o GopMyse CpeAHUX IPIMOYTOIbHUKOB,
2 0,8
Haiitu npubnmxennoe 3Hauenue uarerpana | O O x dx(), rme
0,3

cos(x) f
X( )Qo
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a) 1o (GopMyJie JIEBBIX IPAMOYTOJILHUKOB ¢ TOUHOCTHI0 0010,
b) 1o hopmyie npaBbIX NPAMOYTOJBLHUKOB ¢ TOYHOCTHIO 00107;

C) 1o QopMysie cpeaHUX IPIMOYTOJbHUKOB ¢ TOYHOCTHIO 00107,
3. CocraBbTe nMporpaMMmy HHTErpupoBaHus Ha s3bike Pascal ABC:
a) 1o (GopMyJie JIEBBIX MPSMOYTOJbHHKOB;

b) mo popmyse mpaBbIX NPAMOYTOIBHUKOB,

c) 1o (bopmyIe cpeHUX MPSIMOYTOIBHUKOB.

Tema S. UnciieHHOE HHTETPUPOBaHKE
Bapuanr 1
1. ChopmynupoBaTh aIFOPUTM HaXOKACHUS MPUOIMIKEHHOTO 3HAYEHUS
UHTErpajia:

V1-v4,
31,32

a) 1o dhopMmyJie Tpareiui;

b) o dpopmyne CumrcoHa.

2 05

Haiitu mpubnmxenHnoe 3HaueHue uaterpana | O O x dx(), rae
0,2

sin()x
fx()o:
X

a) o dopmyse Tpamenui ¢ TouHocTeo 0010,
b) o popmyne Cumrcona ¢ Tounoctsro 0010%;

3. CocraBbTe IpOrpaMMy HHTETPHPOBaHUs Ha si3bIke Pascal ABC:

a) 1o GopMyie Tpaneuui;

b) 1o ¢hopmyne Cumriicona.

Bapmuanr 2

1. ChopmymupoBaTh anroput™ HaXoKIEHNS TPUOTHKEHHOTO 3HAYECHHUS
WHTErpaja:

a) 1o GopMyie Tpaneuu;

b) 1o ¢popmyne Cummcona.
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2 08

Haiitu npubnmkenHnoe 3Hauenue uarerpana | O O fx dx(), rae
0,3
cos(x) f
x( )O

X
a) mo ¢opmysie Tpanenuii ¢ Tounocthro 00105,
b) o popmyne Cumicona ¢ Tounoctsro 0010,

3. CocraBbTe nmporpamMmy HHTETrprpoBaHus Ha s3bike Pascal ABC:

a) 1o dopMmyJie Tpareiui;

b) 1o dbopmyne CuMricona.

Tema 6. UncsieHHOe penieHHe 00BIKHOBEHHBIX 1M (depeHIINATbHBIX yPABHEHUH
Bapuanr 1

1. ChopmynupoBaTh anropuT™M perieHuss oObIKHOBEHHOTO nuddepeHInanibsHoro
YpaBHCHHS:

V1-V4,
31,32

b) wMeromom Diinepa;
C) YCOBEPILEHCTBOBAaHHBIM METOJOM JIOMAHBIX;

d) wmeromgom Ditnepa-Kommn.

2. Haiitu ¢ nomousto nmporpammsel Excel npubnnxeHHbIe 3HaUSHUS
peuieHus y

o6bikHOBeHHOTO MU depeniuanpHoro ypasuenus (OY) y 'l ,0 0x 1 naorlO

X

peske xO[0;1,5] ¢ mrarom h=0,1 npu HavaneHOoM ycnoBuu Y(0) O 1, ucnomnb3ys
a) Merox Diliepa;

b) yCOBEpIIEHCTBOBAHHBIN METOJ JIOMAaHBIX;

c) wmerop Ounepa-Komu.

3. Hanucars nporpammy peteHus: 0ObIKHOBEHHOTO

g depeHMaIbHOro ypaBHeHus Ha si3bike Pascal ABC, ucnonb3ysi:

a) Meron Diiepa;
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b) yCOBepIIEHCTBOBAHHBIN METOJ JIOMAHBIX;
c) wmerox Dinepa-Komm.

Bapuanr 2
1. ChopmynupoBaTh aIropuTM PEIIeHUs] OOBIKHOBEHHOTO A dhepeHIInaTIbHOTO

YpaBHEHUS:
a) MeToAoM Duiepa;
b) yCOBEpIIEHCTBOBAHHBIM METOJOM JIOMAHBIX;
c) wmeronom Dinepa-Komu.

2. Haiiti ¢ momomsto nporpammsel Excel mpubmiken-
HBIC 3HAYCHUS pelIeHHs 0OBIKHOBEHHOTO nuddepennmanbaoro ypasaenus (OAY) y
y' O Ox ‘S/'Hﬁ{a otpeske X[0,3;1,9] ¢ marom h=0,1 npu HayaneHOM ycnol,5

sun Y(0,3) O 0,9 , ucnione3yst
a) Meron Duiepa;
b) yCOBEpIIEHCTBOBAHHBIN METOJ JIOMAHBIX;
c) wmeron Dunepa-Kommu.

3. Hamucatp nporpammy penieHus 0ObIKHOBEHHOTO TG hepeHInanbHOro
ypaBHeHMs Ha si3bike Pascal ABC, ucnonb3ysi:

a) Merox Diiepa;
b) ycoBepiIeHCTBOBaHHBIN METOJ IOMAHBIX;

c) merox Ounepa-Komu.
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Tema 6. UnciieHHoe penieHue 00bIKHOBEHHbIX 1H( epeHnuaIbHbIX YPABHEHHU
Bapmuanr 1
1. CdopmynupoBaTh AITOPUTM perieHus OOBIKHOBEHHOT'O

TudepeHInaIbHOr0 YpaBHEHUS:
a) MeToaoM Diepa ¢ yTOUHEHUEM;
b) wMeroxnom PyHre-Kyrra yerBeproro nopsaxa.

2. Haiitu ¢ momompto nmporpammsl Excel npubnmxen-
HBIC 3HAYCHUS PeIIeHHs 0OBIKHOBEHHOTO qud depennuansaoro ypasaenus (OY) y

y'O 0 Ox 1 ma orpeske XO[0;1,5] ¢ marom h=0,1 npu HavaneHOM ycimoBuu 10

X

y(0) O 1, ucrosp3ys:
a) Meroj Duepa ¢ yTOUHEHHEM;

b) wmerox Pynre-Kyrra uerBeproro nopsaxa.

3. Hamucarp mnporpammy pemieHHs OOBIKHOBEHHOTro auddepeHnnaibHoro
ypaBHeHus Ha sizbike Pascal ABC, ucnonb3ys:
a) Meroj Duepa ¢ yTOUHEHHEM;

b) wmerox PyHre-Kyrra uerBepToro nopsaxa.

Bapuanr 2
2. CdopmynupoBatb JITOPUTM peleHus OOBIKHOBEHHOT'O

T pepeHIMaIbHOr0 YpaBHEHUS:
a) METoJOM Dilyiepa ¢ yTOUHEHUEM;
b) wMeromom PyHre-Kyrra yerBeproro nopsaxa.

3. Haiitu ¢ momomisro mporpammel Excel mpubnmken-
HbIE 3HAYEHUS pPelIeHus OOBIKHOBEeHHOTO aud depennnansaoro ypasaenus (OY) y
y' O Ox ‘\Lfﬁ{a otpeske X0[0,3;1,9] ¢ marom h=0,1 npu HavaneHOM ycnol,5

Buu y(0,3) 0 0,9 , ucronb3ys:
a) MeToj Jiiepa C yTOUHEHHUEM;

b) wmerox Pynre-Kyrra uerBeproro nopsaka.

V1-V4,
31,32
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3. Hammcate mporpammy pemieHuss OOBIKHOBEHHOTO AU depeHInaTIbHOTO
ypaBHeHH Ha si3bike Pascal ABC, ucnone3ys:
a) Meroj Dilliepa ¢ yTOUHEHUEM;

b) wmerox Pynre-Kyrra uerBeproro nopsjaka.
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3 IIEPEYEHb MATEPHUAJIOB, ObOPYJOBAHUA 1 THOPOPMAIIMOHHBIX
NCTOYHHUKOB

3.1 PexomeHnayeMasi JquTepaTypa JJisi pa3padoTKH OIEHOYHBIX CPEJACTB M MOATOTOBKH
00y4aloIMXCH K aTTeCTAlun
OcHogHble ucmoyHuKU (neuamuole U30aAHU)
1. boromonos, H.B. Anre6pa u Hauana aHanusa: yued. mocooue st

CIIO/H.B.boromouos. — M.: U3natenscTBo FOpaiit, 2019. — 240 c. — (Cepust:
[IpodeccuonanbHOE 00pa3oBaHUE).

2. Hanko, ILE, ITonos, A.I'., KoxxeBarkoBa, T.5. Briciias maTemaTuka B
ylnpakHeHUsX ¥ 3a1avax. B 2-x 4. U.1: Yye6.mocobue i BTy30B. — M.:Bricias
mkoja, 2015. — 304 c.

3. Hanko, ILE, ITonos, A.I'., KoxxeBurkoBa, T.5. Briciias maTemaTHka B
yrpaxHEeHHUsIX U 3a1adax. B 2-x 4. Y.2: Yueb.mocobue amns BTy30B. — M.:Briciias
mikoia, 2015. - 416 c.

4. Yucnennsie MeTobl: yueOHUK U npaktukyM ansa CIIO/mon pen. VY .I'.Ilupymosa. —
5-e m3x.,mepepad.u gom. — M.: MU3natenberBo FOpaiit, 2019. — 421 ¢. — (Cepusi:

[IpodeccuonansHoe oOpazoBaHue).

/onoanumenvuvle ucmounuku (newamuvle U30aHU)
1. buptokona, JI.I'. Jluneiinas anreOpa u JIMHEWHOE TporpaMmmMupoBaHue. [IpakTukym:

yueb.nmocodue ans CITIO/JI.I .buprokosa, P.B.Carutos; noj o6mr.pe.
O.B.TarapuukoBa. — M.: M3narensctBo IOpaiit, 2019. — 52 c. — (Cepusi:

[TpodeccuonansHoe 00pa3oBaHUE).

2. TI'puropses, C.I''’  Maremaruka: y4eOHUK IE
cryn.cpea.npod.yupexaeruit/C.I.I'puroprses, C.B.3anynuna; nox pea.B.A.I'ycesa. —

M.:U3narenbckuii eHTp «Akagemusi», 2015. —384 c.

3. Jlapun, C.B. Hucnossle cucremsl: yueOHoe nocodue st CITIO/C.B.Jlapun. — 2-¢
u3., ucnp.u non. — M.: U3narensctBo FOpaiit, 2018. — 177 c. — (Cepus
[TpodeccuonansHoe 00pa3oBaHUE).

Hononnumensnvle ucmoynuxu (I1eKmpoHHble U3OAHU)

1. Tlexneuxuii U.JI. Maremaruka: Yueb. s cTya. oOpa3oBar. yupexaeHH cpe. mpod.

obpazoBanus / W. J1. [Mexnenkwii. - M.: U3natenbckuii neHTp «Akagemusi», 2014, — 304c.
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2. Illunayes, B.C. Briciias matematika. ba3oBblii kypce: YUeOHUK U IPAKTUKYM ISt
6axamaBpos / B.C. Illunaues. - Jlro6epust: FOpaiit, 2015. - 447 c.
3. IIunaues, B.C. Bricmias maremaruka: Y4ueouuk u npaktukyMm / B.C. lllumnaues. -

JIroGepisr: FOpaiit, 2016. - 447 c.

Hnmepnem-pecypcol

1. http://www.obrnadzor.gov.ru/ - ®enepaibHas ciyxba 1mo Hag30py B chepe 00pa3oBaHHUs

1 Hayku"

2. http://muno6puayku.pd/ - Odunuanbhelii caiit MuHHCTEpCTBA 00pa30BaHUS U HAYKH

Poccuiickoit ®enepanun

3. http://www.school.edu.ru/default.asp - Hannonanbhslit mpoekt "O6pa3zoBanue".

4.  http://window.edu.ru/ - EnuHoe okHO 0ocTyma K 00pa3oBaTe/IbHBIM pecypcam

5. http://www.matburo.ru/literat.php - CaliT monyssIpHBIX KHHUT 110 MATEMaTHKE

6. http://www.terver.ru/ - CipaBOYHHK 110 MaTEMaTHKE

7. DnextpoHHas oubmmoreunas cucrema FOpaitr http://urait.ru/ebs

8. DnekTpoHHas bubimoTeuHas cucrema 3HaHuyM http://znanium.com

9. DnexrpoHHas OMOIMOTEKA M3/IATEIBCKAN TICHTP «AKaJIEMHU»

http://www.academiamoscow.ru/elibrary/

10. http://fcior.edu.ru/ (uHbOpPMAIMOHHBIE, TPEHUPOBOYHBIC M KOHTPOJIbHBIC MATCPHAIBI).
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