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1 ITACIIOPT ®OHJIA OLIEHOYHLIX CPEJICTB IIO VYEBHOU JUCILUITIIMHE
1.1. OO0mue MoJIoKeHUs
®onx  omeHounbix cpeacte (POC) mnpegHa3HaueH IS KOHTPOJIA W OIICHKH

00pa30BaTeNbHBIX JOCTHKCHUN 00YJYaroIIUXCsl, OCBOMBIIMX MPOTPaMMy Y4eOHOW TUCIMIUTHHBI
OIL.10 «Yucnennsie MeTOABY. Y4eOHBIM IJIAHOM MPEAYCMOTpPEHA MPOMEKYTOUHAsI aTTEeCTALUs
B (hopme nuddepeHnnpoBaHHOTO 3aUeTa

®OC pa3paboTad Ha OCHOBAHUHM MPOTPAMMBI IOJIFTOTOBKHU CHEIUATUCTa CPETHErO 3BEHA
no cnenuainbHocTu 09.02.07 MHpOpMaMOHHBIE CUCTEMBI U IPOTPAMMHUPOBAHHE.

1.2 Pe3yabTarbl OCBOCHHsSI JAMCHMILIMHBI, MOAJIexKalMe nposepke B xone
aTTecTalliyd [0 JWUCUUIUIMHE OCYLIECTBIIETCS IPOBEpKAa CIEAYIOLUIUX YMEHHH, 3HaHUN H
dbopMupoBaHus 001IUX U TPOGECCHOHATBHBIX KOMITETEHIUH.

PesyabTaTnl 00yyeHus OcHoBHBIE MOKa3areJu
(ymeHusl, 3HAHMST) OIICHKH Pe3y/IbTATOB

¥Y.1 Ucnonp3oBaTh OCHOBHBIE YHCIIEHHBIE METOABI| Y CTHBII OIPOC, TECTUPOBAHUE,

peIICHUC 3a1a4
peIICHUA MAaTCMATUYICCKHUX 3aaa4.

¥.2 BpiOuparh onTUMaibHbIA YHCIEHHBIA METOM JJIs
YCeTHBINM Onpoc, TECTUPOBAHUE,

peleHus MOCTaBICHHOM 3aa4H.
peleHue 3a1a4y

¥.3 JlaBarb MaTeMaTUuYeCKHE  XapaKTEPUCTUKH

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

TOYHOCTH MOTYIEHHOTO YUCICHHOTO PEIIICHHUS. PCILICHNC 327131

¥ .4 PazpaOaTbIBaTh aJrOPUTMBI U IPOrPaMMBI IS

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

HEOOXOIMMYIO TOYHOCTH ITOJIy4aeMOr0 Pe3yIbTaTa. PCHICHUC 3a71aq

3.1 Meroasl XpaHEHHMsT 4YuCceld B IAMSATH | YCTHBIN ONpPOC, TECTUPOBAHUE,
. BBIITOJIHCHUE UHAUBUAYaIbHBIX
AJIEKTPOHHOBBIUMCIUTENILHOW ~ MAaIIMHBl  (Jajmee — . o

3aIaHUM Pa3JINYHOM CIIOKHOCTH.

OBM) u paelcTBus Hag HUMH, OICHKY TOYHOCTH

BEIYHCIICHUM.
3.2 MeTtozbl pelieHrs OCHOBHBIX MaT€MaTUYECKUX O1LeHKa OTBETOB B X0JIE
b IBPUCTUYECKON Oecepl,
3a7a4 — HHTEerpupoBanns, nuddepeHInpoOBaHUs
bl pup » I peHIUP ) TeCTHpOBA-




PCHUC ICHUA JIMHEUHBIX U TPAHCHCHACHTHBIX

YpPaBHEHUI U CUCTEM ypaBHEHHH ¢ momMoIbo DBM.

Kon HaumeHnoBaHue KoMIIeTeHIIUH

OK 1. Br16upath ciocoOsI perieHus 3a1a4 npodecCHoHaIbHOM AeSITEIbHOCTH

MMPUMCHHUTCIILHO K pa3JIMYHbIM KOHTCKCTAM;

OK 2. Hcnonp30BaTh COBpEMEHHBIE CPEJICTBA TIOUCKA, aHAIM3a U UHTEPIPETAIH
UHPOpPMALIUU ¥ HHPOPMAIIMOHHBIC TEXHOJIOTHH IS BHITOJIHEHHS 3314
poeCCHOHAIBHON JeATEIHLHOCTH;

OK3 [TnanupoBaTh U pearTu30BbIBaTh COOCTBEHHOE MPOGECCHOHATBHOE U IMYHOCTHOE
pa3BUTHE, TPEANPUHUMATENIBCKYIO JESTEIBHOCTh B MPOQPEeCCHOHANBHOMI cdepe,
UCIIOJIb30BaTh 3HAHUS 110 (PMHAHCOBOW I'PAMOTHOCTH B Pa3IINIHBIX KU3HEHHBIX

CUTYaIlUsX;
OK 4. D} dexTuBHO B3aUMOICHCTBOBATH U Pa00OTATh B KOJUIGKTHBE U KOMaH/IC,
OK'5. OcymiecTBIATh YCTHYIO U TUCBMEHHYIO KOMMYHHUKAIIMIO HA TOCYIapCTBEHHOM

a3bike Poccuiickoit denepanuu ¢ yueToM 0COOEHHOCTEH COIMAIBHOTO U KYJIbTYPHOIO
KOHTEKCTA;

OK 9. [Tonb3oBatbest MpodeccuoHaNbHOM TOKYMEHTAlUENH Ha TOCYJapCTBEHHOM U
MHOCTPAaHHOM SI3bIKaX.»;

[1K 4.1. Ocy1iecTBIATh HHCTAIIISAINIO, HACTPOUKY U 00CITYKHUBaHUE MPOTPAMMHOTO
obecrieueHns

[1K 4.2. Ocy1iecTBIATh U3MEPEHUS IKCILTyaTallMOHHBIX XapaKTepUCTHUK MIPOrpaMMHOT0 obecre-
YEHUS! KOMITBIOTEPHBIX CHCTEM.

1.3 KpuTtepum onieHKH 3HAHUHA M yMeHU

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

OrneHka «OTJIMYHOY CTaBUTCS MPH IMOJTHOM OTBeTe Ha OumeT. Bo3sMoxHBI 0/1HA — JIBE
HETOYHOCTH P OCBEIIEHUH BTOPOCTENIEHHBIX BOIIPOCOB UJIM B BBIKJIAJKAX, KOTOPHIE CTYJAEHT
JIETKO MCIPABUJI TI0 3aMEUYaHUIO TPEroaaBaTers.

OHCHKa «XO0pOoIo» CTABUTCS, CCJIIN CTYJACHT OTBETHJI Ha BECh OMJIET ¢ HEOOIBIIUMHU
OIIMOKAMH MK HE0YETaMu, JIETKO UCITPABIIEHHBIE 10 3aMEYaHHUIO0 MPernoaBaTes.

OrneHka «yI0BIETBOPUTEIBHOY» CTABUTCS, €CITU HETOJIHO WIIM HEMOCIeA0BaTEIbHO

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




OIIMOKY B ONpeAENICHUH MOHATUH; CTYCHT HE CIPABUJICS C IPUMEHEHHEM TEOPUHU B HOBOM

CUTyallU IIPH BBIIIOJIHCHUHU IMPAKTUYCCKOI'O 3a/IaHUS.

OL[CHKa «HC YOAOBJICTBOPHUTCIIBHO» CTaBUTCA, €CIIM HC PACKPBITO OCHOBHOC COACPIKAHUC

yqe6Hor0 Marepuraia; J0IYyIICHBI OIINOKH B OonpeaAcICHUU HOHﬂTHﬁ, IIpHU UCITIO0JIb30BAHUHN

MaTeMaTHYECKOW TEPMUHOJIOTHH, B PUCYHKAX, YePTEKaxX WK IpaduKax, B BEIKIAIKAX, KOTOPbIE

HC UCIHPABJICHBI IMOCJIC HECKOJIbKUX HABOAAIIHUX BOIIPOCOB IIPCIIOAaBaTCIIA.

[IIkana omeHKr 00pa30BaTEIbHBIX JOCTUKCHHMA

OneHka ypoBHsI OATOTOBKU
[IpoueHT pe3ynbTaTUBHOCTH (IIPaBUIIbHBIX

OTBETOB) Oayu (0OTMETKA) BEepOAIbHBINA aHAJIOT
90 + 100 5 OTJINYHO

80 + 89 4 XOPOIO

70 =79 3 YAOBJIETBOPUTEIBHO
menee 70 2 HEYJIOBIETBOPUTEILHO

OLEHOYHBIE MATEPUAJIbI

OTKpLITBIe BOIIPOCHI (C IIpaBUJIbHBIMU OTBeTaMI/I)

Howmep
3aJaHusl

Conep:xaHue BoIpoca

[IpaBuibHBIH OTBET KoMmnerenn
P

1.

Kakoii siBisiercst Oyner nugpa 4 B uucine 1,234 + 0,003

COMHUTEILHOU OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

K 4.1, IIK
4.2

Bennuuna, onpenenseMas pasHULEd MeXAY pe3yabTaToM
M3MEPEHUS X U UCTUHHBIM 3HAYEHHEM U3MEPSEMOM BEIMUUHBI Xo
Ax =|x - x,| Ha3bIBaeTCA

a0COIFOTHOM OK 01, OK

MOTPEITHOCTHIO 02, OK 03,

U3MEPEHUS OK 04, OK

05, OK 09,

IIK 4.1, TIK
4.2

BennunHa § paBHas OTHOIIEHUIO aOCOIOTHOM MOTPENTHOCTH
U3MEpEHH K Pe3yIbTaTy U3MEPEHHUs, Ha3bIBAETCS

OTHOCHUTEJIbHOMN OK 01, OK

MIOIPEIIHOCTHIO 02, OK 03,

OK 04, OK

05, OK 09,

K 4.1, TIK
4.2




Kak Ha3bIBaloTcs Bce HI/I(l)pr 4quciia, Ha4YuHas ¢ nepBoi/i HeHyﬂeBOﬁ
CJICBA.

3Havammmu udpamu

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

IK 4.1, I[IK
4.2

Kak HaspIBaeTCs 3aMeHA YKCIIa a YHUCIOM b ¢ MEHBIITUM
KOJIMYCCTBOM 3HadYalllux HI/I(l)p.

OKpYTJICHUEM

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

IK 4.1, I[IK
4.2

Kak Ha3wiBaetcs 3Havalias un(i)pa HpI/IGJ'II/I)KeHHOFO qucja, €CIu
abcoIrIoTHAs MOTPCIIHOCTD 3TOT'0 YKCJIa HE NPEBOCXOAUT
IMOJIOBUHBI CAUHUILIBI pa3pdaaa, B KOTOPOM CTOUT 3Ta un(i)pa (B
Y3KOM CMI)ICJ'IC) WK CAUHULIBI pa3psijia (B INHUPOKOM CMI)ICJ'IC).

BEPHOM

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

TK 4.1, TIK
42

Yucno X = 7,3344, Bce upBI KOTOPOTO BEPHEI B CTPOTOM
CMBICIIE, OKPYTIIUTE 10 TPEX 3HAYaIUX HHD.

0,044

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

K 4.1, I1IK
4.2

Crroco6 HaxOKICHUS POMEKYTOUHBIX 3HAYCHUH BEIIYUHBI 10
UMEIOLIEMYCsl TUCKPETHOMY HabOpy M3BECTHBIX 3HAYCHUI
Ha3bIBaeTCs

HUHTCPIIOIANNA

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

TK 4.1, TIK
42

Borunciienue 3HaYCHUN TaOIUYIHO 3a1aHHON (YHKITUH 32
npenernaMu Juana3oHa 3Hau€HUH apryMeHTa, OTPakKeHHOro B
TabIHIIe, Ha3hIBACTCS

SKCTpanoiIsuus

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

TK 4.1, TIK
42

10.

a = 291385, A=0,0097. B umcie a BepHH B IIMPOKOM CMBICTC
U psl

29,1

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

TK 4.1, TIK
42

11.

OnpenenuTs NpeaeabHy0 a0COMIOTHYIO ITOTPEIIHOCTh YUCa
a = 3,14, 3aMeHSIOIIEro YUCIO T

0,001

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

TK 4.1, TIK
42

12.

UYTo MOKHO UCNONB30BaTh B KaU€CTBE IMaJAKON HHTEPHIOIHPYIOLIEH
(yHKIMH, ecin He TpeOyeTcs e BHICOKas! CTeNeHb?

CIUIaliH

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

TK 4.1, TIK
42

13.

Kaxk HazbpiBaeTcs MeTO 1, pa3pabOTaHHBIN JJISI CHCTEM C MATPHIICH,
COCTOSIIEN B OCHOBHOM U3 HYJIEH, HEHYJIEBBIE 3JIEMEHTBI KOTOPOI
pAcIONIOKEHbI TOJBKO Ha TJIABHOW JIMaroHaM U Ha JBYX JIMHUSIX
BJIOJIb HEE

METOA IPOTOHKHU

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

TK 4.1, TIK
4.2

14.

Kakue NOTpCIIHOCTU MOTYT HapacTaTb B IIPOLIECCE BBIYMCIICHUI?

MOTPEIIHOCTH
OKpYTJICHUS

OK 01, OK
02, OK 03,




OK 04, OK

05, OK 09,

TK 4.1, TIK
4.2

15.

Kakoii MeTo/1 cOCTOUT B TOM, 4TOOBI 3aMEHUTH y' B OOBIKHOBEHHOM
muddepeHIraTbHOM YpaBHEHHH IEpBOTO MopsiAKa Buaa y' = fix, y)
ee anmpoKCUMaIuei?

MeToJ Disepa

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

IK 4.1, I[IK
4.2

16.

Yro npencraBiseT co0Oi pacdeT CEpUH BApHAHTOB [UIS Pa3IMIHBIX
MaTeMaTHYeCKUX Mojeneit

BBIYHUCIINTEIHHBIN
OKCIICPUMCHT

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

TK 4.1, TIK
4.2

17.

UTO NpOUCXOAUT C BEJIMYUHON MIOTPEIIHOCTH IIPU YAAIECHUU OT
Kpaes?

YMEHBILAETCS

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

K 4.1, I1IK
4.2

18.

Pemmte Metomom ["aycca crcteMy NTHHEHHBIX alreOpandecKux
ypaBHCHHI 3aJaHHBIX MaTPUIIEH JICBO YaCTH U CTOIOIIOM
cBOOOITHBIX YIICHOB. B 0TBeTe yKa3aTh CyMMy KOpHEH.

127

7327

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

TK 4.1, TIK
42

19.

B MeTosie moIOBUHHOTO JIeNIeHUs AJIs OTpeiesIeHuUs
npUOIMKEHHOTO 3HAUCHUE KOPHS X Ha OTpe3ke [a; b] mpumeHsercs

dbopmymna

x=(a-b)2

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

K 4.1, IIK
4.2

20.

Kak nHade Ha3piBaeTCs METOA ITOJJOBUHHOI'O OCJICHUA

METO]T IMXOTOMHH )

OK 01, OK

02, OK 03,

OK 04, OK

05, OK 09,

TK 4.1, TIK
42

TecT (¢ mMpaBWJILHBIMU OTBETAMU)

Howmep
3aJIaHMs

Coneprkanue Bompoca

IIpaBunbHbII OTBET

Komnerenuus

1.

Kaxoif MeTo1 MCTIONB3YETCS ISl MPUOIMKEHHOTO BEITUCIICHHS
KOPHS ypaBHEHUS?

a) METOJ JeJIeHUs OTpe3Ka MOoIoIaM

b) Meroa HauMMEHBIINX KBAIPAaTOB

c) Meron Diinepa

d) wMerox mPOCTHIX HTEpaLnit

a)

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




2. Kakoil MeTon npenHa3zHaueH JJIsl YUCIEHHOTO UHTETPUPOBAHUS c) OK 01, OK 02,
byHKIMA? OK 03, OK 04,
a) METOJ CeTOK OK 05, OK 09,
b) wmerong PuboHauun IK 4.1, 1IK 4.2
C) METOJA Tpamneuun
d) wmeron 'aycca
3. Kakoii MeTos BCTIONB3yeTCs AT PeIIeHIS CHCTEM JINHEHHBIX d) OK 01, OK 02,
ypaBHEHHIA? OK 03, OK 04,
a) METOJl CpEeTHUX KBaJpaToOB OK 05, OK 09,
b) merox I'aycca IIK 4.1, TIK 4.2
c¢) wmeron Pynre-KyTThl
d) wmeton 3einens
4. Kaxkoii MmeTos mpuMeHseTcst Ul MHTEPHOISIUH (QYHKIMN? d) OK 01, OK 02,
a) MeToJ OMCEKIIMH OK 03, OK 04,
b) MeTon Tpamemuit OK 05, OK 09,
C) METOJ MPOCTHIX UTEepaLUil [IK 4.1, 11K 4.2
d) Meron HaMMEHBILUX KBAAPATOB
5. Kaxoii MeTo1 HaX0XI€HUSI KOPHEHN ypaBHEHUSI OCHOBAH Ha c) OK 01, OK 02,
MTOKMCKE U3MCHEHUS 3HaKa (DYHKITMH B 3aJaHHBIX HHTEpBaIax? OK 03, OK 04,
a) METO[ XOpA OK 05, OK 09,
b) MeToa HBIOTOHA IK 4.1, TIK 4.2
C) METOJ MOJIOBUHHOIO JEJICHUS
d) MeTox KacaTeabHBIX
6. Hudpa uncna Ha3pIBaeTCS BEPHOI (B IIHPOKOM CMBICIIE), €CIH a) OK 01, OK 02,
a0COIIOTHAS MOTPEITHOCTD ATOTO YUCIIa HE TIPEBOCXOHT OK 03, OK 04,
pa3psna, B KOTOPOM CTOUT nugpa OK 05, OK 09,
a) eJMHMUIIBI; TIK 4.1, 11K 4.2
b) nmecsTKa,
C) COTHH;
d) TeICSUM.
7. U(pPaMH Yuciia SIBISIOTCS BCe IU(PBI B €T0 d) OK 01, OK 02,
MIPaBUJIBHOM 3aICH, HAUYWHAs ¢ TICPBOM HEHYJIEBOH CleBa. OK 03, OK 04,
a) TPaBWIBHBIMH, OK 05, OK 09,
[IK 4.1, 11K 4.2
b) BepHbIMY;
C) COMHUTEIIbHBIMU,
d) 3HavamuMu.
8. Ureparmst — 310 ... a) OK 01, OK 02,
a) IloBTopenue. Pe3ynbraT MOBTOPHOTO MPUMEHEHHUS OK 03, OK 04,
KaKoi—J1160 MaTeMaTHYECKOH OTepaluu. OK 05, OK 09,
b) 3aMeHa ofHUX MaTeMaTHYECKUX OOBEKTOB IPYTHMH, B 1K 4.1, TIK 4.2
TOM HJIA HHOM CMBICJI€ OJIM3KUM K UCXOTHBIM.
¢) Ywucno, nzobpakaeMoe enuHuIei u 18 HymsaMu
d) Iponomxenue HyHKIUH, MPUHAIISKAIEH 3aJaHHOMY
KJIaccy, 3a Ipeesbl €e 00IacTH OIpeICICHUSI.
9. WHaTepnionsinyst ObIBaeT:. .. ... b) OK 01, OK 02,
a) Kycounas u nokanbHas OK 03, OK 04,
b) JlokaneHas u rno6anbHas OK 05, OK 09,
c¢) Kycounas u anpuopnas [IK 4.1, 11K 4.2
d) MaxkcumaiibHasi TH MUHUMAJIbHAS
10. B yem BeIpakaeTcst 0OBIYHO OTHOCHUTENBHAS MOTPEITHOCTH? a) OK 01, OK 02,
a) B npouenrax (%) 85 82, 8E 83,
0 > b
b) B mpouenTax Ha exuHULY (%/en.) TTK 4.1, TIK 4.2

¢) B mTyKax (IIT)
d) Bx(X)




11. MeToa no3BOSIOMUI MOIyYUTh KOPHU CUCTEMBI C 3aJJaHHOM b) OK 01, OK 02,
TOYHOCTBIO IIyTEM CXOAALINXCS OECKOHEUHBIX MPOILIECCOB OK 03, OK 04,
a) TOYHBII METOI OK 05, OK 09,
b) uTepanMOHHBIA METOJ IIK 4.1, 11K 4.2
¢) wMeron 3eriaens
d) OTHOCHTEIBHBIN METOI
12. B gem 3aximogaercs 3a1ada OTACTICHAS KOpHEH? b) OK 01, OK 02,
a) B ycTaHOBIEHHMH KOJNIMYECTBA KOPHEH OK 03, OK 04,
b) B ycraHoBiIeHHH KOJTMYECTBA KOPHEH, a Tak)Ke HanOoiee OK 05, OK 09,
. [IK 4.1, 11K 4.2
TECHBIX MPOMEIKYTKOB, KOKIBIH U3 KOTOPBIX COJCPKHUT
TOJIBKO OJWH KOPEHb.
c) B ycTaHOBIEHUM KOPHS PEIICHUS YPABHEHUS
d) B Ha3HaueHuu KosmvecTBa KOPHEH
13. UYro 3T0 32 popmyna a) OK 01, OK 02,
a) Qopmyna HetotoHa - JleliOnuna OK 03, OK 04,
b) ¢dopmymna HerotoHa - Koteca OK 05, OK 09,
[IK 4.1, 11K 4.2
¢) dopmyna Cumricona
d) dopmynbl HE CyIIeCTBYET
14. [MorpenHocTs 00ycIOBIEHa HEOOXOAUMOCTBIO BBITIOIHEHUS c) OK 01, OK 02,
apuQMeTHYeCcKnX ornepanrii HaJl YUCIIaMHy, YCEYEHHBIMHU J10 OK 03, OK 04,
KOJIMYECTBA Pa3psiioB, 3aBUCSAIIETO OT IPUMEHAEMON OK 05, OK 09,
BBIUUCIUTEILHON TEXHUKH, ITO TIK 4.1, TIK 4.2
a) HeycTpaHUMasl MOTPEIIHOCTh
b) mnorpemHocTs METOOA
C) BBIUYHCIHTENIBHAS IIOTPEITHOCTH
d) pe3ynpTUpyIOLIas NOrPENIHOCTh
15. AOcCoMoTHAs OTPEITHOCTh OKPYTIICHUS C H30BITKOM uncia 1,8 b) OK 01, OK 02,
JI0 LIEJIBbIX YUCEJ paBHa OK 03, OK 04,
a) 0 OK 05, OK 09,
b) 0,2 K 4.1, TIK 4.2
c) -0,2
d) 0,1
16. WHTepHosIMOHHbIH MHOTOWICH Jlarpanxa 111 (pyHKIUH, c) OK 01, OK 02,
3aJaHHOM TaOIHIei OK 03, OK 04,
X 1 3 14 OK 05, OK 09,
fx) [12 4 |6 K 4.1, TIK 4.2
a) Lix) =x*+x*+4
b) Li(x) = 12x>+4x>+6x
c) Lax) =2x2-12x+22
d) La(x) = x>4x+10
17. Wurepnonsiust  cTaHAAPTHO NPOU3BOAMUTCS MHOroudjieHamu, | b) OK 01, OK 02,
CTEICHb KOTOPBIX Ha MEHBIIE YUCJIA Y3JI0B. OK 03, OK 04,
a) TMopsAIoK n-1 OK 05, OK 09,
b) emuHuIy IIK 4.1, TIK 4.2
C) TOpAIOK n
d) mnonoBuHy
18. Meton ~ mocienoBaTebHOTO HCKITIOUEHUS MIEPEMEHHBIX | Q) OK 01, OK 02,
HA3bIBAETCA OK 03, OK 04,
a) wmeton ['aycca OK 05, OK 09,
b) wmeron 3eiinens [IK 4.1, IIK 4.2
C) METOoJ uTepauui
d) Meron mporoHku
19. Ecmm  ¢ysxnus f{x) mnpencraBiser coboii MHOTOWIEH, TO | b) OK 01, OK 02,
ypaBHeH#He f{x)=0 Ha3bIBaeTCS OK 03, OK 04,
a) TpPaHCUEHACHTHBIM OK 05, OK 09,
[IK 4.1, 11K 4.2

b) anrebpanueckum
C) JIMHEWHBIM
d) xoMOMHHpPOBaHHBIM




20. OTaenuTh KOpEHb ypaBHEHUS COS(X) = 2X b) OK 01, OK 02,
a) [-1:1] OK 03, OK 04,
b) [0:1] OK 05, OK 09,
o [12] IK 4.1, [IK 4.2
d) [2:3]
2 CTPYKTYPA U IEPEUEHb KOHTPOJIBHO-OIIEHOYHbBIX
MATEPHUAJIOB (a5 Tekymero KOHTPOJIsA)
Bonpocel 1 3axaHu Kon
2.1 llepeuens meopemuueckux 60npocos K IK3ameny
1. TlpubnuxeHHbIE YMCIA U ACUCTBUS HAJl HUMH. V1-V4,
2. IlpubnumxeHHble 3HaUeHUsA. AOCONIOTHASI U OTHOCUTENIbHAS TOTPEIIHOCTbD. 31,32
Bepnrbie u 3navaniye nudpol.
3. IlpencraBnenue uncen B OBM. Beruncienue norpemnocTeit
apuMETUYECKUX JEHCTBUMN.
4. VYd4er norpemHocTeil BoIYUCIeHUH 1o 3aJaHHol popMyiie. Beruncienus no
MpaBujiaM mojcuera udp.
5. BbruncneHus co CTpOTUM y4€TOM MPeAEIbHBIX a0COIIOTHBIX
MOrPEIIHOCTEN.
6. BpruncineHus no METoLy rpaHHLL.
7. OtneneHve U YTOYHEHHE KOPHSI YPABHEHHSI METOJOM MTOJIOBUHHOTO
JeJICHUA.
8. Meroa npocToil UTepalny JUIsl peIeHNs YPABHEHUM.
9. HaxoxzaeHue KOpHsS ypaBHEHHsI METO/IOM KacaTellbHbIX.
10. HaxoxaeHue KOpHs ypaBHEHHSI METOJOM XOP/I.
11. HaxoxaeHue KOpHs ypaBHEHHsI METOJIOM XOPJI U KacaTelIbHbIX.
12. Pemenne cuctem IMHEHHBIX anreOpandecknx ypaHeHu# (CJIAY)
yuciaeHHbIMU MeTogamu. Merton ["aycca.
13. MeToa mpocToit UTepaIyy JIjIsi CUCTEMBI IMHEWHBIX aJIreOpandecKux
ypaBaenuii (CJIAY).
14. UnTepnonsunoHHbIil MHOro4sIeH Jlarpanxa.
15. TlepBas uaTepnonsuuonHas Gopmyna HeroToHa.
16. Bropas unrepnomnsiimornsas ¢popmyna HeroToHa.
17. OkcTpanonupoBanne QyHKITUH.




18. Uucnennoe unrerpupoBanue. KBagparypusie popmynsl HetoTona-Koreca.

19. Yucnennoe unrerpupoBanue. Popmysbl Tpaneuuu.

20. Yucnennoe unterpupoanue. ®opmyna CummcoHa.

21. YucneHHble METOBI PeLIeHUsI OOBIKHOBEHHBIX MU depeHIInaTbHBIX
ypaBHeHui. Meton Ditnepa.

22. YucneHHbIE METOIbI PelIeHNUs OOBIKHOBEHHBIX AH(PepeHIINaTBHBIX
ypaBHeHnuii. Meron Pynre-Kyrra.

23. YucneHHoe peleHue 3a1a4 ONTUMU3ALNH.

24. TTonck MuHIMYMa (QYHKITUU OJHON TiepeMeHHo. 25. [Touck MuanmMyma

(YHKIMH MHOTHX TT€PEMEHHBIX.

2.2 Tunogvie npakmuueckue 3a0aHUA K IK3AMEHY

1. CocraBbTe mpOrpaMMy MHTErpUpoBaHus 1o popmyse CUMICOHA ¢ UcONb- | Y 1-V4,
31,32

30BAHUCM OLCHKH TOYHOCTH MCTOAOM IMOBTOPHOI'O CUECTA.

2. Oynkuwms y O O1 x €2® umeeT enNMHCTBEHHBI MUHUMYM Ha oTpe3ke [0; 5].

HaiiiuTe ero MeTo1oM TUXOTOMHH C TOYHOCTBIO 10 1-107. 04s5

sin( )x

O

3. Han wuterpan I O o x . Halimute mpubOnmkeHHOE 3HAYCHUE

unTerpana I o popmysie Tpanenuit 1 CUMIICOHA C TOYHOCTBIO 10 107,

4. Pemmute metongom Ditnepa nuddepennmnansaoe ypaBaenue y' 0 cos y 0 3xc¢




10.

HavanbHbIM 3HaueHueM y(0) O 1,3 na orpeske [0; 1], mpursiB mar h=0,2.

YTounute kopeHb ypaBHeHus sin(2 )x O In(x) O 0 Merogom MmojIOBHHHOTO

nenenus Ha orpeske [1,3; 1,5] ¢ TouHOCTBIO 10 1104,

dx

Boeruuciure unaterpan I 0 1 [J x2mo ¢opmyne Cumicona, pa3iaeiuB

oTpe-
30k [0; 1] Ha 10 paBHbIX yacTell. OLUEHUTE MOTPEUTHOCTh BBIUMCICHUH.

Oyukimsa y O O1 x 25 umeet eauHCTBEHHBIN MUHUMYM Ha oTpeske [0; 5].

Haiiure ero MeToI0M 3010TOT0 CEUEHHS ¢ TOYHOCTRIO 10 1:107,

B pesynbrare mATHKpATHBIX H3MEPEHHUN IEpHOAa KOJICOAHWH MasTHUKA
CTYIEHT TMOoJIydun pe3ynbratel (B cekyHmax): 4,8; 5; 49; 48 wu 5.
OcHOBBIBasACh Ha 3THUX PE3yJbTaTaX YCTAHOBUTE HaWIydlllee MPUOIMKEHHE
3HAQUYCHMsI TepUoja M €ro TpaHUIBl aOCOJIOTHOH W OTHOCHUTEIBLHOMN
IIOTPELIHOCTEM.

B pesynbraTte wu3MepeHUs UIMHBI CTOJIA JIMHEUKONW CAHTUMETPOBBIMHU
JEJICHUSIMA ~ YCTAHOBJIEHO, YTO 3HAY€HUE JJIMHBI HaXOJUTCS MEXIY
nenerusMu 99 u 100 cm. Ykaxkute rpaHUIIbI a0COMIOTHOW M OTHOCUTEILHOMN
MOTPEITHOCTe 3HAYEHUW JUIMHBI, €CIM 3a HawiIydilee MpuOImKeHne

IIPUHSATO €€ cpeiHee 3HaueHue 99,5 cum.

Hana ¢yHkuus, 3a1anHas Tabaumen

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

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

11.

12.

13.

Beruucnure 3HaueHue 3Toi GyHKIMU B TOUKE 2,0, HCIIONB3YS CXEMY PYUHBIX
BBIUUCIICHUH 110 HHTEPHOAIMOHHOK Gopmyne HproToHa.
CocraBpTe TpOrpaMMy MHTETPHUpOBaHUA MO0 (opmyne Tpanmeuuid ¢

HCITOJIb30BAHUEM OLCHKHW TOYHOCTHU METOAOM ITOBTOPHOTO CUCTA.

YTounute kopeHb ypaBHeHus sin(2 )x O In(x) O 0 meromom mpocroit

utepanuu Ha orpeske [1,3; 1,5] ¢ TouHocThIO 10 1-10%. 4

dx
[

Boeruucnure naTerpan I 0 1 [ x2 mo ¢gopmyiie Tpamenuid, pa3iaeiuB

OTPE30K




[0; 1] Ha 5 paBHBIX yacTeil. OLEHUTE NOTPEITHOCTh BHIYMCICHHIA.

14. Jlana ¢pyHKIMs, 3a1aHHast TabIUIei

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

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

Bbruucnure 3Hauenwe stoi (yHkmmM B Touke 1,36, MCHONb3ys cxemy
PYYHBIX BBIYUCIIEHHH 110 hopmyne Jlarpanka.

15. Tlpon3BenuTe yKa3aHHbBIE NCUCTBUS U ONPEACTUTE a0COMIOTHBIC U
OTHOCHUTEJIbHBIE ITOTPEIIHOCTH PE3yJIbTaTOB (MCXOHBIE YK CIIa 3aaHbl
BEPHBIMU B CTPOTOM CMbICie Luppamu):

a) 24,3709,18;
0) 18,4370 24,9;

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

16. Pemnre cucreMy ypaBHEHHI

O 2x05x0x002;
O

02x, 01,20 4,3x:0 O1,1; IjI]6x1 O 3,3x.0 2x;0 00,7. 0 meronom
MIPOCTOM UTEpALMU C IOMOIIIbIO porpammbl i OBM.

2.3 Tunoegvie d6unemovt 014 NOO20MOBKU K Oudghepenyuposannomy
3auemy/IK3ameny (no memam)
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Tema 1. DiieMeHTHI TEOPHH MOTPELIHOCTEN
Bapuant 1

g

1. Omnpenenuth Kakoe U3 paBEeHCTB 73/III 2,33; 42 0 6,48 TouHee.

2. Oxpyriurth coMHUTENbHBIC [H(pH uncna 3,485200,0047 , ocraBuB

BCPHBIC 3HAKU:

a) B Y3KOM CMBICIIE;
0) B IIUPOKOM CMBICIIE.
Omnpenenuts npeaenbHble A0CONIOTHYIO M OTHOCUTEIbHYIO MOIPEIIHOCTH
pe3yabTara.

3. Haiitu npeznenpHble aOCOJIIOTHYHO U OTHOCHUTEIbHYIO IOIPEUIHOCTH
qrcia245,67, eciau OH UMEET TOJBKO BepHBIE HU(PHIL: 1) B y3KOM CMBICIIE;

2) B LIMPOKOM CMBICIIE.

4. BpMUHUCINATE U OIIpCACIINTD IIPCACIbHLIC a6COJ'IIOTHy}O U OTHOCUTCJIIbHYIO

aor o
MOrPEMIHOCTH pe3ynbTata. cxoaHoe Boipaxenue, X O | 3 l ,
rae
mab
cal

5,1400,005,502,4400,006,c07,200,07,m07,800,05 .

5. BpIUMCIUTD U ONPENENUTh IPEaeIbHbIE A0COTIOTHYIO U OTHOCUTEIbHYIO
HOTPEUIHOCTH Pe3yNbTaTa, NOIb3yach 00IIel (OPMYIIOH MOTPEIIHOCTH:

V1-V4,
31,32

14



1) B y3koM cmbiciie; 2) B IUPOKOM cMbiciie. icxolHOe BbIpakeHUeE,

lgm a \/T

X0 (ca O):2 , THE a 5,14 00,005 , b 0O 2,44 0 0,006 ,

c07,200,07,m07,800,05.

Bapuanr 2

I.

Onpenenutb Kakoe U3 paBEHCTB 21% 0 0,724; 8% 9,11 TouHee.

Okpyrnuth cOMHHUTENbHBbIE HUGPH uncia 0,4865200,0089 , ocraBuB

BEpHBIC 3HAKH:

a) B Y3KOM CMBICIIE;

0) B IIUPOKOM CMBICJIE.

Onpenenutsb npeaenbHble a0COMIOTHYIO M OTHOCUTEIBHYIO TOTPEIIHOCTH
pesyabTara.

Haiitn npenenbHble aOCOTIOTHYIO M OTHOCUTENBHYIO MOTPEIIHOCTH
yucna 2,6087, eclid OH UMEET TOJNbKO BepHble HUPPB: 1) B y3KOM

CMBICJIE; 2) B IIUPOKOM CMBICIIE.

Brruncnute u ONpCACIINTD IMPEACIIbHBIC 8.6COHIOTHYIO U OTHOCUTCJIIbHYIO

3.2 000,
TIOrPEIIHOCTH pe3ynbTaTa. Mexomnoe Boipaskenue, X O ¢ ,

Trac

mab

a03,8500,01,5020,1800,002,c02,0400,01,»m07,200,07.

BoluncnuTh U onpeaenuTs npeaeabHble adCONIOTHYI0 U OTHOCUTENBbHYIO
HOTPEIIHOCTU pe3ysbTara, MoJb3ysach o0meld GopMynoi MorpenrHocTH:
1) B y3KkOM cMmbIciie; 2) B IIMPOKOM cMbicie. VicxoiHoe BhIpaykeHue,

2

XOo %llc_ oo h,rnea[l 3,850 0,01,50 20,180 0,002, c0 2,04
00,01, mab
m0O7,200,07.
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Tema 1. Di1eMeHTHI TEOPHH MOTPELIHOCTEN
Bapuant 1
1. Kak ohopMIISIOTCS BBIYUCICHUS CO CTPOTUM YUETOM IPEIEIbHbBIX

MOTPEIIHOCTEN MPH MMOONEPALIMOHHOM Y4eTe OIUuO0K?

2. HpOI/I3BeI[I/ITe YKa3aHHbIC HeﬁCTBHH " OIIPEACIIUTE a0COJIIOTHBIE U

OTHOCHUTEJIbHBIE ITOIPEIIHOCTH PE3YJIbTATOB!

a) 24,100,037,
0) 24,1 10 ,038;

6) 0,65 19,0084
2) 8124,6/2,8

3. HcxonHble 3HaYEeHUs apryMeHTa 331aHbl HU(PPaMU, BEpHBIMU B CTPOTOM
cMmbiciie. [Ipon3BennuTe BEIYMCIICHHS U ONIPEACIIUTE YUCIIO BEPHBIX B

V1-V4,
31,32

CTPOTOM CMBICIIE U(DP B CICAYIOMNX 3HAYCHUSIX dJIEMEHTAPHBIX

GbyHKIU:
a arctg)D8,45 ;D

6 e)2.01

4. Bpruucnute 3HAYEHUS 3alaHHbIX BI)Ipa)KeHI/II\/JI Mo ImpaBHJIaM IIOJACYHECTA

udp AByMs criocobamu:
1) C noonepaniOHHBIM aHAIM30M PE3YJIbTATOB;

2) C UTOroBOH OLIEHKON OKOHYATEIbHOTO pe3ysibTaTa (y UHCIOBBIX

JAHHBIX BCe LU(PHI BEpHBIE):

M 2,341 .27,

& 3957.08:0 ¢ O

In(6,93° n4.5)

) [3a38

Bapmuanr 2
1. Tlo xakoii MpUYMHE B BEIYUCICHUSX CIEAYyeT N30eraTh BEIYUTAHMS

OJIM3KUX IO BEJINYNHE Uncel?

2. Tlpou3BenuTe yKa3aHHBIE IEHCTBUS U ONPEACTUTE a0COTIOTHBIC U

OTHOCHUTCIIBHBIC IIOTPCIIHOCTH PE3YJIbTATOB!:

16



3.

a) 224,100,0987;
0) 34,1601,8;

6) 1,65 29,8740

2) 824,6/ 2,81

VcxonHble 3Ha4eHUs apryMeHTa 3a1aHbl LU paMu, BEpHBIMU B CTPOIOM
cmbicie. [IpousBeanTe BEIYUCICHUS U OIPEAEIUTE YUCIO BEPHBIX B
CTPOrOM CMBICJIE IIU(P B CACAYIOIUX 3HAYCHUSX 3JIEMEHTapHBIX

byHKIMIA:
a tg)l8,45 ;[

0 e)234
BerurcnuTe 3Ha4CHUS 33JaHHBIX BBIPAKCHHI 110 MPaBUIIAM ITOJICUeTa

uudp AByMs criocobamu:
3) C noonepallMOHHBIM aHAIM30M PE3YyJIbTaTOB;

4) C uTOroBoi OLIEHKON OKOHYATENIbHOTO pe3ynbTara (y YMCIOBBIX
JTaHHBIX BCe LU PHI BEPHBIE):

426,47

a) 395 7,8301g(2,34); e O
34,5) cos(6,93 O

6) 334,8

17



Tema 2. IlpuOaumxéHHble pelleHUS aJreOpamvdecKuX M TPAHCIHEHIEHTHBIX
ypaBHeHuii Bapuant 1
1. CdopMmynupoBaTh aaropuT™M HaAXOXKJICHUS KOPHEH HETMHCHHBIX YPAaBHCHHIA:

MCTOAO0M ITOJIOBMHHOI'O JCIICHUSA,

MCTOOM UTCpAlU.

2. Haiiti kopeHb HenmHerHoro ypaBHenus x° 0 O Ox 0.20 ¢ momorsio MS
Excel:

a) METOJIOM ITOJIOBHHHOTO JICJICHHS;
b) MeToaoMm uTepanui.

3. Hamwmcath nporpammy, HaXOSIIIIYEO KOPHH HEJIMHEHHOTO YpaBHEHHUSI, Ha SI3bIKE
Pascal ABC:

a) MCTOAOM ITIOJIOBHHHOTI'O ACJICHUA,

b) MeToa0M UTEpaIuu.

Bapmuanr 2
1. CdopmynupoBaTh alrOPUTM HAXOXKIEHUS KOPHEH HETMHEWHBIX YpaBHEHUIL:

a) MCTOAOM ITOJIOBMHHOI'O JCJICHUA,

b) MeToaoM UTEpaIuu.

2. Haiitu kopeHb HenuHelHoro ypasHenus x° 0 O Ox 0.20 ¢ momortsio MS
Excel:

a) METOJIOM IOJIOBUHHOIO IEJIEHHUS,;
b) MeToaoM UTepaIuu.

3. Hanmcate nmporpammy, HaXOASIIYI0 KOPHU HEJTMHENHOTO YPAaBHEHMS, HA SI3bIKE
PascalABC:

a) MCTOAOM ITOJIOBMHHOI'O JCJICHHUA,

b) MeTroaoM UTepaluu.

V1-V4,
31,32

Tema 2. IlpnOamkéHHble pelleHHs aJre0pamvecKux M TPAHCHEHIECHTHBIX
ypaBHeHuii Bapuanr 1
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1. CdopmynupoBarh alropuT™M HaX0XKICHUSI KOPHEH HEIMHEHHBIX YPaBHEHUI: a)
METOJIOM KacaTeJIbHBIX;
b) meromom xopx;

C) KOM6I/IHI/Ip0BaHHBIM MCTOZIOM XOpA 1 KaCaTCJIbHBIX.

2. Haiiti kopeHb HenmHerHoro ypaBHenus x° 0 O Ox 0.20 ¢ momornsio MS
Excel:

a) METOJIOM KacaTeJbHbIX;
b) MeromgoMm XOop;
C) KOM6I/IHI/IpOBaHHI)IM MCTOJIOM XOpA U KaCaTCIIbHBIX.

3. Hamwmcath nporpammy, HaXOSIIIYEO KOPHH HEJIMHEHHOTO YpaBHEHHUSI, Ha SI3bIKE
PascalABC:

a) METOJOM KacaTeIbHEIX;
b) meroaom xopx;

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

Bapmuanr 2
1. CdopmynupoBaTh alrOpUTM HAXOXKIECHUS KOPHEH HETMHEMHBIX YpaBHEHUIL: a)

METOJIOM KacaTeJbHBIX;
b) meTonoMm xopz;

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

2. Haiiti kopeHb HenuHelHoro ypaBHenus x° 0 O Ox 0.20 ¢ momorsio MS
Excel:

a) METOJIOM KacaTelbHbIX;
b) MeTomom Xop;
C) KOM6I/IHI/IpOBaHHI)IM METOAOM XOp}I 1 KaCaTCJIbHBIX.

3. HanmcaTe nporpammy, HaXOASIIYI0 KOPHU HETMHENHOTO YPABHEHMS, HA SI3bIKE
Pascal ABC:

a) METOJIOM KacaTeIbHbIX;
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b) Meromom Xop;

C) KOM6I/IHI/Ip0BaHHBIM METOAOM XOpa U KaCaTCIIbHBIX.

Tema 3. Pemienne cucreM JHHEHHBIX ajire0panyecKuX ypaBHeHHU

BapuanTt 1

1. ChopmynupoBaTh AITOPUTM HaxOXJEHUS  KOpHEH

JINHEUHBIX yPaBHCHUM:
a) MeroaoM ["aycca;
b) MeTonoM MpOCTON UTEPALIH.

a) HaiiTu KopHU cHUCTEMBI JINHEHHBIX YpaBHEHUI

] X1 DSXzD 2)C3 Dl,

O
O x02x0x02;

Ijl,lx x1 O , 00,5x; O
0,2. 0 ¢ nomomsro MS Excel:

a) mertonoM [aycca;
b) mMeTomoM mpocToil urepanuu.

b) Hamucats nporpamMmmy, HaX0AAIIYI0 KOPHH
CHUCTEMBI JINHEWHBIX YPABHEHUM, Ha SI3bI-
ke Pascal ABC:

a) metonoM [aycca;
b) MeTomom mpocToil urepanuu.

Bapuanr 2

1. CodopmynupoBaTb aNroOpuTM HaxO0XJIE€HUSA KOpHeH

JINHEWHBIX ypaBHEHUI:

a) mertojaoM ["aycca;

b) MeTomOoM MPOCTON UTEpAIUH.

2. HaiiTi KOpHHU cucTeMbl TUHEHHBIX ypaBHeHui O 2x; O5x, 0 x3 0 O2;

O
02x, 01,2x,0 4,3x;0

O1,1; I:||:|6xl 0 3,3x, 0 2x; 0 00,7.

CHUCTEMBI

CHUCTEMBI

V1-V4,
31,32
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O ¢ nomomsro MS Excel:

a) MeroaoM ["aycca;

b) MeTonOM IMPOCTON UTEpAIUH.

si3pIKe Pascal ABC:

3. Hammcare mporpamMmy, HaxXONAINIYI0O KOPHH CHCTEMBl JIMHEHHBIX YpaBHEHHU, Ha

a) meronoM laycca;
b) mMeTomoMm mpocToil urepanuu.

Bapuant 3

YPaBHEHUN:
a) MeroaoM ["aycca;

b) MeTonoM MpoCTON UTEPALIMH.

02x; 0 4x, O1,4x; 0 00,6;

0
O xx;0,03x02;

21xx0 .0 2x30
2,3. 0 ¢ momompio MS Excel:

a) mertonoM [aycca;
b) MeTomom mpocToil urepanuu.

3. Hamwmcate mporpamMMmy, HaxXOAAIIYIO

JIMHEMHBIX ypaBHEHUI:
a) MeroaoM ["aycca;

b) MeToIO0M MPOCTON UTEPAIIHIH.

1. ChopmynupoBaTh  aNTOPUTM  HAXOXKIEHUS  KOpHEH

2. HaliTu kopHH cuHCTEeMBl JUHEMHBIX YpaBHEHUH

KOpHH
CHUCTEMBbl JIMHEHHBIX YpaBHEHWH, Ha S3bIKE
Pascal ABC:
a) MmeronoM ["aycca;
b) MeTomoMm mpocToi uTepanuu.
Bapmuanr 4
1. CodopmynupoBaTb aNrOpUTM HaxO0XJIE€HUSA KOpHeH

CHUCTEMBI  JTMHEWHBIX

CHUCTEMBI
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2. Haifta kopHU cucTeMbl TUHEHHBIX ypaBHeHui 01,5x; 05x, O 2x30 0O;

0
O xx 0,0 2x30

01; o Sx103x,0 4x;0 3.0
¢ nomomesio MS Excel:

a) MeroaoM ["aycca;
b) MeTomOM MPOCTON UTEPATIHIH.

3. Hamucars mporpamMmy, HaXOMASAIIYI0 KOPHM CHUCTEMBI JIMHCHHBIX YypaBHEHHMU, Ha
s3bike Pascal ABC:

a) MeroaoM ["aycca;

b) MeTogoM mpoCTON UTEPALIMH.
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Tema 4. UnTepnioMpoBaHHe M IKCTPANIOTUPOBaHUE (PyHKIMI

V1-V4,

BapuanTt 1 31,32
1. CdhopmynupoBath alnropuT™M HHTEPHOIUPOBAHUS PYHKIUH
MHTEPIOSIIIMOHHBIM MHOTOUIeHOM Jlarpanixka.
2. Jliis hyHKIIWY, 3aJaHHON TaOIHIICH:
X 0,2143 0,2572 0,3269 0,4282 0,5657
f(x) 4,3002 4,2037 4,0830 3,9946 4,0603
a) COCTaBbTE MHTEPIHONALMOHHBIH MHorouwleH Jlarpamxka. IlpousBenute
IIPOBEPKY IOJIYYEHHOI'O pe3yibTaTa, BBIUMCIMB U COIOCTaBUB Y3JIOBBIE
3HaYeHUS (HYHKIIUH;
b) BeUKCIHTE 3HaUCHUS 3TOW (QyHKIUU B Touke 0,25, UCIONB3Yys MPOTrpamMmy
Excel.
3. CoctaBbTe HporpamMmy, BBIYHCISIONIYI0 3HAY€HUS (PYHKIHUU C TOMOIIBIO
UHTEPHOIIUOHHON popmynsl Jlarpamxka Ha si3p1ke Pascal ABC.
Bapuanr 2
1. CdopMynupoBath aaropuT™M UHTEPHOIUPOBAHUS (YHKIIUMA
MHTEPIOJISIIMOHHBIM MHOTOWIeHOM Jlarpanika.
2. st GyHKIMY, 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
a) COCTaBbT€ WHTEPHOJALMOHHBIA MHorowieH Jlarpanwxka. IlIpomssBeagure
IIPOBEPKY IMOJIYYEHHOT'O pe3yibTaTa, BBIUYUCIUB U COIOCTaBUB Y3JIOBbIE
3HaueHus (YHKIUY;
b) BbIUMCIHTE 3HAYEHUS 3TON QyHKIHMH B Touke 1,45, UCTIONB3Yys MPOrpaMMy
Excel.
3. CocraBbTe NporpamMMmy, BBIYHCISIOUIYIO 3HAYeHHUS (DPYHKIUH C TOMOIUIbIO
UHTEPHOIUOHHON popmynsl Jlarpanka Ha s3bike Pascal ABC.
Tema 4. UnTepnioiMpoBaHHue M IKCTPANIOTUPOBaHUE PyHKIMI V1-V4,
31,32

Bapmuanr 1
1. ChopmynupoBath aJropuT™M HHTEPIIOIUPOBAHUS (PYHKIIHMN:

a) IePBOM MHTEPIOAIIMOHHON PopMynoit HeroToHa;
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b) BTOpO# MHTEpHOIAIMOHHOHN dhopmyroit HeioToHa.

2. Jlna dyskmum, 3aqaHHON TaOIUIIECH:
X 2 2,14 2,28 2,42 2,56

f(x) 1,1293 1,2814 1,4407 1,6066 1,7784

a) COCTaBbTE IEPBYI0 U BTOPYIO HHTEPHOJSAIUOHHBIE (opMynbl HproToHa.

IIpownsBenute TpoBEPKY MOJYYEHHOTO PE3YJIbTATA, BEIUMCIUB U CONIOCTABUB
y3JI0BbI€ 3HAUCHUS (DYHKIINU;

b) BbUMCIHTE 3HAYEHUS 3TOH QyHKIMH B Toukax 2,09 m 2,45, ucnonb3ys

nporpammy Excel.
3. Ha s3p1ke Pascal ABC coctaBbTe mporpammy cyOoTaOyaIupOBaHUsL:
a) IO MepBOil HHTEPIOIIUOHHOI hopmysie HproToHa;

b) mo BTOpO# MHTEpHoNAIuOHHON hopmyie HeioToHa Ha si3bike Pascal ABC.

Bapuanr 2
1. ChopmynupoBaTh aJropuT™M HHTEPIIOIUPOBAHUS (PYHKIIUMN:
a) TepBOM MHTEPNOJIALUOHHON hopmynoit HeioToHa;
b) BTOpOIl HHTEpHIONAMOHHON PopMmynoit HeloToHa.

2. Jlnsa pyskuum, 3aqaHHON TaOIUIIEeH:
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 MEPBYI0 U BTOPYI0 MHTEPHOJSALMOHHBIE (hopmynsl HbroToHa.

IIpownsBenute MpoBEPKY MOTYYEHHOTO PE3YIbTATA, BEBIYMCIUB U COMIOCTABUB

y3JI0BbI€ 3HAUEHUS (PYHKIINU;

b) BbuMcIHTE 3HaYeHHs] ATOW QyHkuuu B Toukax 0,8 m 2,05, ucmomsiys

nporpammy Excel.
3. Ha s3bike Pascal ABC coctaBbTe mporpaMmy cyO0TaOyIMpOBaHUS:
a) 10 MepBOi HHTEPHOIALUOHHON popmyne HpioToHa;

b) mo BTOpO# MHTEpNoNAnoHHON hopmyiie HeioToHa Ha s3bike Pascal ABC.
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Tema 4. UnTepnioMpoBaHHe M IKCTPANIOTUPOBaHUE (PyHKIMI

Bapmuanr 1

1. ChopmynupoBaTh aaropuTm:

V1-V4,
31,32

a) HWHTEPHOJMPOBaHUSA (DYHKIIMI KyOMUECKUM CIUTAHOM;

b) sKcTpanonupoBaHUs PYHKIHA.

2. ITocTpoiiTe KyOu4eckuii crutait s pyHkun y=1f(x), 3a1aHHOM TaOIHIIeH:

X 2 4 6 8
y 3 -2 5 -1
3. s TabJIMgHO 3aIlaHHON (DYHKITUU:
X 0,5 1,01 1,52 2,03 2,54
f(x) 1,5576 0,3570 0,0653 0,0080 0,0006

MCTOJOM I3KCTPAIIOJIAIHWH € ITIOMOIIBIO HHTCPIIOJIIUOHHBIX (bOpMy.]I HrroTona

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

Bapuanr 2
1. ChopmynupoBaTh aaropuTMm:

a) MHTEpPHOJUpOBaHUs QYHKIUH KyOUYECKUM CILIaliHOM;
b) sKcTpanosnpoBaHUs QYHKIUHA.

2. IloctpoiiTe kyouueckuii crutaite uist pyaknun y=f(x), 3a1anHoi Tabnuueit

X 3 5 7 9
y 5 -1 4 3
3. Ans TabinyHO 3aJaHHOW (QYHKIUU:
X 2 2,14 2,28 2,42 2,56
f(x) 1,1293 1,2814 1,4407 1,6066 1,7784

MCTOHOM SKCTPAIIOJIAIHUN € TOMOIIBIO NMHTCPIOJIAIIUOHHBIX (I)OpMy.]'I HrroToHa

BBIUMCIIUTE 3HaU€HUsI QYHKIIUU COOTBETCTBEHHO B ToUkax 1,61 u 2,68.
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Tema 5. 1cjIeHHOe MHTErpUPOBAHUE V1-V4,
Bapuant 31,32
1 ChopmynupoBaTh alropuT™M HaAXOKICHHUS TPUOIMKEHHOTO 3HAYCHUS
L. urrerpana:
no Qopmyne JeBbIX HPSIMOYIOJIbHUKOB;
a)
b) 1o (opMyse HpaBbIX NPSIMOYTOJIBHUKOB;
¢y o bopmye cpeqHIX TPSIMOYTOJILHUKOB,;
0,5
2. Haiiru MpUOJIMKEHHOE 3HaueHue uHTerpania / 0 [ fxdx(), rne
0,2
sin( )x
fxOHO:
X
a) o (bopMyiie JIEBBIX PSIMOYTOJILHUKOB ¢ TOYHOCTHE0 00107
b) o gopmyJie MpaBbIX NPIMOYTOJIBHUKOB € TOUHOCTHIO 0010,
¢) 1o GopmMyJie CPEAHUX IPAMOYIOJIBHUKOB ¢ TOYHOCTHI0 00107,
3. CocraBbTe IporpaMMy HHTErpupoBaHus Ha si3bike Pascal ABC:
a) 1o (opMyIie JeBBIX NPSIMOYTOJIbHUKOB;
b) 1o popmyre npaBeIX IPSIMOYTOJILHUKOB;
¢) 1o (Gopmylie CpeHUX MPSIMOYTOJIbHUKOB.
Bapuanrt
2 ChopmynupoBaTh anropuTM HAXOKIECHUS MTPUOIIMKEHHOTO 3HAYCHHS
. unterpana:
a) 1o (opMyIie JEBBIX MPSIMOYTOJIbLHUKOB;
b) 1o gopmyse mpaBbIX NPSIMOYTOJbHUKOB;
¢) 1o (hopmyne CpeIHUX NPSIMOYTOJIbHUKOB;
2 0,8

Haiitu npubnmxennoe 3Hauenue uarerpana / 0 [ fxdx(), e
0,3

cos(x) f
x( ) O

X
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a) 1o (GopMyIIe JEBIX IPSIMOYTOIBHUKOB ¢ TOYHOCTHIO 00107
b) 1o Gopmyiie IpaBbIX NPSIMOYTOJILHUKOB ¢ TOUHOCTHI0 OO10™;

¢) 1o GopmyJie CPEAHUX IPAMOYIOJBHUKOB ¢ TOYHOCTHI0 00107,
3. CocraBbTe MporpaMMy HHTETpUpOBaHUs Ha si3bike Pascal ABC:
a) 1o GhopMyIie JIEBBIX MPSIMOYTOJILHUKOB;

b) 1o dhopmyIe nmpaBbIX NPSIMOYTOILHUKOB;

¢) Ho (bopmyIe cpeHIX MPSIMOYTOIBLHUKOB.

Tema S. UnciieHHOE HHTEIPUPOBaHKE
Bapuanr 1
1. ChopmynupoBaTh aIrOpUTM HAXO0XKAECHUS MPUOIMKEHHOTIO 3HAUSHHS
UHTEerpania:

V1-V4,
31,32

a) 1o dhopMyIie Tparneui;

b) mno ¢popmyne Cumrncosna.

2 0,5

Haiitu npubnmkennoe 3Hauenue narerpana [ 0 [ fxdx(), rne
0,2

sin( )x
SxO0:

X

a) 1o (opmyse Tpamemuii ¢ TounocTsro O010%;

b) 1o popmyne Cumricona ¢ Tounoctero OO10%;
3. CocraBbTe mporpaMMy HHTerpupoBaHus Ha si3bike Pascal ABC:

a) 1o dopMyIe Tpamnenuit;

b) mo dhopmyne Cumrcona.

Bapuant

2 CdopMyIMpoBaTh aIrOPUTM HAXOKIEHHS IPUOIMKEHHOTO 3HAYEHHUS
l. uurerpana:

a) 1o (opMmyne Tpanenui;

b) 1o dopmyne CumricoHa.
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2 0,8

Haiitu npubimkeHHoe 3HaueHue unaTerpanina / 0 [ fxdx(), e
0,3

cos(x) f
x( ) O

X

a) 10 (popmysie Tpanenui ¢ TourocTso 0010,
b) 1o popmyne Cumiicona ¢ Tounoctsro 0O10%;
3. CocraBbTe mporpaMMy UHTerpupoBanus Ha sizbike Pascal ABC:

a) 1o dhopMyIie Tparnenui;

p) MO dbopmyne Cumricona.

Tema 6. UYmumciaeHHoe pemieHne OOBIKHOBEHHBIX IH(depeHInATbHBIX
ypaBHeHuii Bapuant 1

1. ChopmynupoBaTh aJIrOPUTM peIIEHUs] OOBIKHOBEHHOI'O TU(epeHIINaTIbHOIO
YPaBHEHUS:

V1-V4,
31,32

b) Meronom Dinepa;
C) YCOBEPIIEHCTBOBAaHHBIM METOJIOM JIOMAHBIX;
d) wmeromom Ditnepa-Komu.

2. Haiitu ¢ nomousio nporpammel Excel npubnuxeHHble 3HaUEHUS

pelieHus y

oObIKHOBeHHOTO JuddepenunansHoro ypasaenus (OAY) y 'O 0 Ox 1 na

orlO x

peske x0[0;1,5] ¢ mrarom h=0,1 npu HawansHOM ycnoBuu y(0) O 1, ucnons3ys
a) Meroj Jilepa;
b)  YCOBEPIICHCTBOBAHHBIN METO] TOMAHBIX;
¢) Mmeron Dinepa-Kommu.

3. Hanucats nporpammy pemieHust 00bIKHOBEHHOTO

muddepeHManbHOro ypaBHeHus Ha sizbike Pascal ABC, ucnonb3ysi:

a) Meroj Dunepa;

b) YCOBEpLICHCTBOBAHHBIN METOJ JJOMAaHbIX;

28




c) Meron Dinepa-Komm.

Bapuanr 2
1. ChopmynnpoBaTh aIFOPUTM PELIEHUsT OOBIKHOBEHHOT'O

mudGepeHIATBHOTO YPaBHEHUS:
a) MeToaoM Diliepa;
b) yCOBEpLIEHCTBOBAHHBIM METOJOM JIOMAHBIX;
¢) meroaom Dinepa-Komu.

2. Haiitu ¢ momomsto nporpamMmel Excel mpubmmkeH-
HBIC 3HAUCHUS PEIICHUS OOBIKHOBEHHOTO quddepenimanpaoro ypasaenus (OY) y
y' O Ox ‘(jﬁﬁia orpeske x0[0,3;1,9] ¢ marom h=0,1 npu HayansHOM ycnol,5

Buu y(0,3) O 0,9 , ucnonb3ys
a) Meroj Dunepa;
b) yCOBEpPUIEHCTBOBAHHBI METOJI IOMAHbIX;
¢) meron Dinepa-Komm.

3. Hamucatp nmporpammy pemieHust 0ObIKHOBEHHOTO UG depeHIIMaTIbHOrO
ypaBHeHHUs Ha s13bike Pascal ABC, ucnone3ys:

a) Meroj Duiepa;
b)  YCOBEpIIEHCTBOBAHHBIN METO/ JJOMAaHBIX;

¢) wmeron Ditnepa-Komm.
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Tema 6. YwucieHHoe pemnieHHe OObIKHOBEHHBIX M depeHnuaIbHbIX
ypaBHenuii Bapuanr 1
1. CdopmynupoBarb AIrOPUTM peuieHus OOBIKHOBEHHOT'O

QG epeHInaIbHOr0 YpaBHEHUS:
a) MEeToJoM Dijepa ¢ YTOUHEHUEM;
b) meronom Pynre-Kyrra yerBeproro nopsaka.

2. Haiitu ¢ momouisio nporpammsl Excel npubnmken-
HBIC 3HAYCHUS pPelIeHHs 0OBIKHOBEHHOTO aud depennnansaoro ypasaenus (OY) y

y'O >0 0Ox 1 na orpeske x0O[0;1,5] ¢ marom h=0,1 npu HavaILHOM YCIOBUH

10 x
y(0) O 1, ucrions3ys:

a) MeToj Duepa ¢ yTOUHEHHEM;

b) meron Pynre-KyrTa uerBeproro nopsaxa.

3. Hammcarp mnporpammy pemieHHST OOBIKHOBEHHOTO Ju(depeHInaIbHOTO
ypaBHeHus Ha sizbike Pascal ABC, ucnonb3ys:
a) MeToj Duepa ¢ yTOUHEHHEM;

b) wmeroxn Pynre-Kyrra uerBeproro nopsiaka.

Bapuanr 2
2. CdopmynupoBaTb JITOPUTM peleHus OOBIKHOBEHHOT'O

T depeHIMaTbHOTO YPaBHEHMUS:
a) METOJOM DiJiepa ¢ yTOUHEHUEM;
b) Meronom Pynre-Kyrra uerBeproro nopsuka.

3. Haiitu c nomompto nporpamMmel Excel mpubnnxen-
HbIE 3HAYEHUS pPelIeHns] OOBIKHOBEHHOTO aud depennnansaoro ypasaenus (OY) y
y' O Ox ;c/fiﬁ{a otpeske x0[0,3;1,9] ¢ marom h=0,1 npu HavaneHOM ycnol,5

Bun y(0,3) 0 0,9 , ucnonp3ys:
a) MeToj Dujepa ¢ yTOUHEHUEM;

b) wmeron Pynre-Kyrra uerBeproro nopsiika.

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

b) Meron Pynre-Kyrra yerBeproro nopsaka.
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3 IIEPEYEHb MATEPHUAJIOB, ObOPYJAOBAHUA U THOPOPMAIIMOHHBIX

NCTOYHHUKOB

3.1 PeKOMeHHyeMaﬂ Jurepartypa ajs pa3pa60Tlm OLHCHOYHBIX CPEACTB U NMOATOTOBKU

1.

00y4aloIMXCH K aTTeCTAluN
OcHogHble ucmoyHuKu (neuamuole U30AHU)
1. Boromomnog, H.B. AnreOpa u Hauyana ananu3sa: yue0. mocobue s

CIIO/H.B.boromouos. — M.: U3natenscTBo FOpaiit, 2019. — 240 c. — (Cepust:
[IpodeccuonanpHOE 00pa3oBaHuE).

2. Jlanko, I1.E, ITomios, A.T"., KoxxeBuukona, T.51. Beiciias maremaTuka B
ylnpakHeHUsX U 3a1avax. B 2-x 4. U.1: Yye6.mocobue i BTy30B. — M.:Bricias
mkoja, 2015. — 304 c.

3. Jlanxko, I1.E, IToros, A.T"., KoxxeBaukona, T.51. Beicmias maremaTnka B
yrnpaxHeHHUsIX U 3a1adax. B 2-x 4. Y.2: Yueb.mocobue amns BTy30B. — M.:Briciias

mkona, 2015. — 416 c.

4. Yucnennsie MeTobl: yueOHUK U npaktukyM g CIIO/mon pen. VY .I'.Ilupymosa. —

5-e uzn.,mepepad.u pon. — M.: U3marensctBo FOpaiit, 2019. — 421 c. — (Cepus:

[IpodeccuonansHoe oOpazoBaHue).

Jonoanumenvuvle ucmounuku (newamuvle U30aHU)
buprokosa, JI.I'. JIuneiinas anredpa u nuHEitHOE MporpaMMupoBanue. [IpakTukym:

yueb.nmocodue anst CITIO/JI.I . buprokosa, P.B.Carutos; nog obur.pea.
O.B.TarapuukoBa. — M.: M3garensctBo IOpaiit, 2019. — 52 c. — (Cepusi:

[TpodeccuonansHoe 00pazoBaHUE).

I'puropses, C.I''’  Maremaruka: y4eOHUK JUIsL
cryn.cpea.npod.yapexaeruit/C.I.I'puroprses, C.B.3anynuna; nox pen.B.A.I'ycesa. —

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

Jlapun, C.B. Hucnossle cuctemsl: yueoHoe nocodue mis CI10/C.B.JIapun. — 2-e
u3a., ucnp.u pon. — M.: U3narensctBo FOpaiit, 2018. — 177 c. — (Cepus
[TpodeccuonansHoe 0OpazoBaHuE).

Hononnumensnvle ucmoynHuxku (I1eKmpoHHvle U30AHU)

1. Tlexnenkwmii 1.J[. MaTemaTtuka: Yue0. njist cTya. oOpa3oBat. yUpexJaeHU cpea. mpod.

obpazoBanus / U. J1. [Mexnenkwii. - M.: U3natenbckuii neHTp «Akagemusi», 2014, — 304c.
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2. Hlunaues, B.C. Beicimast matematuka. ba3oBblil Kypc: YUeOHUK U TPAKTUKYM JUIS
6akamaBpoB / B.C. lllunaues. - Jlro6epust: FOpaiit, 2015. - 447 c.
3. Illunaues, B.C. Beicimas matematuka: YueOHuk u npaktukym / B.C. [llunayes. -

JIroGepisr: FOpaiit, 2016. - 447 c.

Hnmepnem-pecypcol

1. http://www.obrnadzor.gov.ru/ - ®enepanpHas ciry»0a o Haa30py B cepe oOpa3zoBaHuUs

1 HayKu"

2. http://munobpHayku.pd/ - Opunuanbuelii caiit MuHHCTEpCTBA 00pa30BaHUs U HAYKH

Poccuiickoit denepanun

3. http://www.school.edu.ru/default.asp - Hauimonansusiil mpoekt "Ob6pa3oBanue".

4. http://window.edu.ru/ - EnHO€e OKHO A0CTyIa K 00pa3oBaTeIbHbIM pecypcam

5. http://www.matburo.ru/literat.php - CailT nonyssipHbIX KHUT IO MaTEMaTHKeE

6. http://www.terver.ru/ - CnpaBOYHHUK IO MAaTEMAaTHKE

7. DOnexTtpoHHas 6ubimoreuHas cucrema IOpaiit http://urait.ru/ebs

8. DOnexkTpoHHas 6uOIMOTEeYHAas cucTeMa 3HaHUYM http://znanium.com

9. DnekTpoHHas OMOIMOTEKA N3/1ATENbCKUI LIEHTP «AKaJeMUs»

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

10. http://fcior.edu.ru/ (MHGOPMAIIMOHHBIE, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MATEPHAIBI).
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