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1. Iacnopt ¢poHaa OLEHOYHBIX CPEACTB

B pesyabrare ocBoeHus yueOHou qucnuminiel EHO04. UncieHHbIE METOIbI
oOyyaronuiicst 1omkeH o0maaare npeaycMoTpeHHbMA OI'OC 1o cnenuanbHOCTH
09.02.03 [TporpaMMUpOBaHUE B KOMITBFOTEPHBIX CUCTEMAX CIECAYIOIMMHA YMEHUSIMH,
3HAHUSIMH, KOTOPBIE QOPMUPYIOT MPOPECCHOHATBHBIE M OOUIME KOMIIETEHIH

OO0mue KOMIETEHIMU

OK 1. [ToHumarh CyuniHOCTh M COLMAJBHYI0 3HAYMUMOCTHb CBOCH Oymyuieit
npodeccuu, MPosBIIATh K HEH YCTOMUMBBIN HHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO ACATEIBLHOCTh, BEIOUPATh TUITOBBIC
METOJIbI U CHIOCOOBIBBIMTOMHEHUS TPOPECCHOHANBHBIX 3a/1a4, OLEHUBATh UX
3(PPEKTUBHOCTD U KAYECTRO.

OK 3. IlpuHUMaTh peIIEHUs] B CTAHJAPTHBIX U HECTAHAAPTHBIX CHTyalMsX U
HECTH 32 HUXOTBETCTBEHHOCTh

OK 4. Ocy1ecTBasTh MOUCK U UCTIOJB30BaHUE HHPOPMALIK, HEOOXOAUMOM AJIst
3(pPEeKTUBHOTOBBINOJHEHU S MPOPECCUOHAIBHBIX 3a4a4, TPO(PECCHOHATILHOTO U
JMYHOCTHOTO PA3BUTHS

OK 5. Mcnonb3oBaTh MHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B
MPO(PECCUOHATIEHOMN ICITEIEHOCTH.

OK 6. PaGotarh B KOJUIEKTHBE M B KOMAHJIE, 3PPEKTUBHO OOIMIATHCS C KOJIJIETAMU,
PYKOBOJACTBOM, MOTPEOUTEISIMH.

OK 7. bparb Ha ce0s1 OTBETCTBEHHOCTh 3a pabOTy YJIEHOB KOMaH/IbI
(MMOYAHEHHBIX ), 3aPE3YAbTaT BEIOJTHEHUS 3aJaHHA.

OK 8. CaMOCTOATENBHO OMPEACTATh 3a4a4u MPOPECCHOHAIBHOIO U
JMYHOCTHOTO PA3BUTHS,3aHUMATHCS CAMOOOPAa30BAHMEM, OCO3HAHHO MJIaHUPOBATh
NOBBILICHUE KBAJIA(PUKALIIH

OK 9. OpueHTHpOBaTHCS B YCIOBUSIX YaCTOW CMEHBI TEXHOJIOTHI B
MPO(PECCUOHATIEHOMN ICITEIEHOCTH.

[TpodeccnonanbHbIe KOMIIETEHIIAN
[1K 1.1. BemonnsaTe pa3paboTKy crniennPpruKai OTACTbHBIX KOMIIOHEHT.

[1K 1.2. OcyniecTBiaTh pa3paboTKy KOAa NPOrPaMMHOIO MPOAYKTa HA OCHOBE
4



IrOTOBBIX

cnenupuKanuii Ha ypoBHE MOJYJIS.

[1K 2.4. Peain30BbIBaTh METOABI TEXHOJIOTUHM 3aUIUTHI HH(POPMALUK B 6a3zax

JTAHHBIX.
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e

[1K 3.4. OcyuiecTBasTh pa3paboTKy TECTOBBIX HAOOPOB U TECTOBBIX CIIEHAPHUEB.
2. Tunosblie 3a1aHus A5l OLEHKH OCBOCHUSA Y4eOHOH TUCIHUILINHBI
Bapmuanr 1

OHPE,Z[ETII{TB KaKOe€ H3 PaBeHCTB % =2 35 42 = 6,48 TOYHEE.

OKpYTIHTE COMHHTEIBHEIE IMH(PEL THCIa 3,4852 +0,0047 . OCTAaBHB BePHEIS 3HAKH:
a) B V3KOM CMEICIIE;

0) B IIHPOKOM CMEICTIE.

OrnpenenuTs OpeaeIbHbe a0COMITHYIO H OTHOCHTEIBHYIO OIPEIIHOCTH pe3yabTa-

Ta.

HafiTi npeensHBle aGCOMIOTHVIO H OTHOCHTEIBHYH) IOTPENTHOCTH UHCTIA245.67 ,
eCITH OH HMeeT TOIbKO BepHBIe MH(PEL: 1) B Y3KOM CMEICTe: 2) B IMHPOKOM CMEICTIE.

BEIUHCINTE H OIIPEeNCINTE IIPedeIbHEIC HGCOTJIOTH}TO H OTHOCHTECIBHVIO IIOTPEIIHO-

m-[a-b ?
CTH pe3yIbTaTa. HcxogHoe BEIpAKCHHE. X = # , ITIAe a=35,14x+0,005,

3

c

b=2,44+0.006,¢c=7.2+0,.07, m=7,8+0,05.

BEIUHCIHTE H ONpPeIenHTs IpeaeabHble a0COMITHYIO H OTHOCHTEIBHYIO MOTPEMIHO-
CTH pe3ylIbTaTa, IoNIb3yIACh o0mmel (hopMyIoii MOTPelIHOCTH: 1) B Y3KOM CMEICIIe: 2)

lgm - cI;\[E;

B IIHPOKOM  cMbIcie. lcxogHoe — BeIpaskeHHe, X =——————. TI€
(c—a)

a=514+0.005,5=2,441+0.006, c=7.2x0,07, m=7.8+0,05.
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Bapuanr 2

OmnpenenHTs KaKoe H3 PABEHCTB 21/ = 0.724: /33 =9.11 TOUHee.

OKpYTTTHTE COMHHATETbHBIE ITH(PEI THCIa 0.48652 £ 0,0089 , OCTABHB BepPHEIE 3HAKH:
a) B Y3KOM CMEICTIE;

0) B IMHPOKOM CMEICTIe.

OmnpeneauTs npenenbHbIe a0COMIOTHYIO H OTHOCHTEIBHYIO MOTPEITHOCTH pe3yabTa-
TA.

Hafitn mpegenbHble a0COTIOTHYIO H OTHOCHTEIBHYHO MOTPEIIHOCTH YHCTIa 2.6087 ,

€CJIH OH HMe€T TOJIBKO BepHEIC I_[H[PPBIZ 1) B YV3KOM CMBICIIE. 2) B ITHPOKOM CMBICIIE.
BeaHcInTe 0 OIpeaeInTE IIpeaelIbHBIE ﬂﬁCDHEOTH}’ID H OTHOCHTEIIbHVIO ITOTPENIHO-

)
m-[a+b]

CTH pe3vibTara. HMcxonHoe BBIpAXKEHHE, X = rone a=385+0.01,

3] 32
C

b=20,1840,002, ¢=2,04+0,01, m=7,2+0,07.

BEIUHCIHTE H OIIpeIciIHTh IIPEOCIIEHBIC RGCDHIOTH}’ID H OTHOCHTEIIEHYVIO IIOIPEIIHO-
CTH pe3ylIkTaTa. IMOIE3VACE o01meit (pOpI\i}"JIOfI IIOTPENIHOCTH: I)e Y3KOM CMEICIIE! 2)
m-[a+ b]2

3f 2
c

B IMIHPOKOM CMEICIIE. HcxomgHoe BEIPAKCHHE., X = , IAe a=3,85+0,01,

b=20,18+0,002, ¢=2,04+£0,01, m=7.2+0.07.

Bpemsi Ha BbInoJIHeHHE: 2 4.



Bapuanr 1

1. Kak opopMIISIFOTCS BBIMMCIICHUS CO CTPOTHM YYETOM MPEAEITbHBIX

NOrPEUIHOCTEH TIPH MOOMEPALMOHHOM Y4€TE OIMOO0K?

Hp OH3BEIUTEC YKa3aHHEBIC 1T eICTBHA H OImpeaciInuTe a0COIMKTHEIE H OTHOCHTEIBHEIE
MMOrpemHOCTH Pe3VIbETATOB:

a) 24,1-0,037;
6) 24,1+1,038;
8) 0.65-19.84
2) 8124,6/2,8

HcxoaHele 3HaUeHHA APryMeHTa 3a1aHel ].[HfbpaMIL BEPHEIMH B CTPOIoM CMEICIIE.
HpOHEBEZ[HTe BBRIMHCICHHA H OIIPpEOeIHTE YHC/IO BEPHBIX B CTPOTOM CMBICIIE HH(l]p B
CIIeYVIOIIHX 3HAYEHHIX 31eMEeHTaPHBIX ()YHKIIHIL:

a) arctg (8.45):

6 ) e 2,01

BrrancinTte 3HaUeHHA 3aIaHHBIX BRIPaKeHIIT 0 MpaBHIaM MOCUeTa ITHdp IByMI
crioco0aMu:

1) C noomnepallHOHHEIM aHATH30M Pe3YIbTaTOR:

2) C UTOroBOii OLIEHKOIl OKOHYATeIEHOI0 pe3yiIbTaTa (v YHCIOBBIX TaHHEIX BCe
nH(PEI BepPHBIE):

. 26,77 e
a) —4—— 2,347,

3,95 -

e’ _7.08°

__1n(6.93" +4.5)
o)

(34,8
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Bapuanr 2

[To xaxoi IpHYHHE B BEMUHCISHHAX CIeqyeT H30eraTs BEMYHTAHHS OIH3KHX I10 BelH-
ypHe yncen’

IIpon3BeauTe YKa3aHHEIE JSHCTBHA H ONpeaeaHTe adCOMOTHEIE H OTHOCHTEIEHEIE
MIOTPENTHOCTH Pe3yIbTAaTOB:

a) 224.1-0.0987:

6) 34,16 +1.8:
6)1.65-29.874
2) 824,6/2,81

HcxonHele 3HAUCHHA apryMeHTa 3a1aHbl ]_'[H(priMI‘I. BEPHLBIMH B CTPOTOM CMEBICTIE.
HpOH?BQ,‘IHTe BEITHCICHHA H OIIPEOCIIHTE YHCTIO BEPHBIX B CTPOTOM CMEBICTIE ].H[q]p B
CIIeIVIOINNX 3HAUSHHAX IeMEHTAPHEIX ()YHKIIHIT:

a) tg (8.45):

6) 8234

BrruncinTe 3HaYeHHA 3aJaHHBIX BRIpAKeHHI 10 IIpaBHIaM IojcdeTa HH(p IByMA

croco0aMH:

3) C noonepalHOHHBIM AHATH30M Pe3yIbTaToB:

4) C HTOTrOBOIl OIIeHKOIl OKOHUATeIBHOI 0 pe3ybTaTa (y UHCIOBHIX JaHHEIX BCe
IH(]PEI BepHEIE):

326,47

3,95 —
e 7.8

a) +1g(2.34);

c0s(6.93% +4.5)

334.8

0)

Bpemsi Ha BbInoOJIHeHHE: 2 4.

Bapuanr 1

V 3HaueHHii a = 4,583 H b =14, 73 Bce NH(PEI BEPHEI B CTPOIr'OM CMEICIIe. BEIUHCIH-
Te 3HaUeHHA 3aJaHHBIX BEIpAKEHHIT CO CTPOTHM VUeTOM I'PAHHII IIOTPEITHOCTEH IBY-
M CIHOCOOaMH:

1) C moomepaiHOHHEIM YUETOM I'PAHHII TOTPEITHOCTEN:

2) C UTOrOBOH OLIEHKOH TOTHOCTH pe3yibTara:



2

T

a+b

ln(az + bz’) -

a+0.5
e

a)

by ——
cos(b)
V 3HaueHHi a = 4.583 H b =14, 73 Bce HHPPEI BepHE! B CTPOroM CMEICIIe. BEIUHCTH-
T¢ 3HaUCHHA 3aJaHHBIX BBIpEi}‘KEHHﬁ Mo METOOY I'DAHHIT.

a+b .
In(a +b 1) ‘

at0,5

a)

b) ——
cos(b)

B ueM 0CHOBHOE OT/IHYHE MEeTOIa I'PAHHIl 0T BEIYHCISHHIT II0 METOQY CTPOroro yue-
Ta IPAHHII IIOrPeIHOCTef?

CocTaBbTe IIporpaMMEI H BRIUHCIHTE Ha KOMIIBIOTEPE 3HAUeHHA BeIHYHHEL Z IIPH 3a-
JAHHBIX 3HAYCHHAX a, D H ¢ ¢ IBYMA CIIOCOOaMH IO MeTOJaM:

1) Ctpororo y4yera rpaHuil adCOMIOTHBIX IIOTPEITHOCTEH:

2) I'panui.
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Bapuanr 2

V 3HaueHHIl @ = 9,593 H b = 14,73 Bce HU(PHI BepHEL B CTPOTOM cMEICTe. BErancin-

Te 3HAYSHH 3aJaHHBIX BBIPAKEHHI CO CTPOTHM YUeTOM I'PAaHHI] HOIPEIIHOCTEH IBY-
MA CIIOCOOAMH:
1) C moomepallHOHHEIM VUETOM TPAHHII ITIOTPEITHOCTE:
2) C HTOroBOH OLIEHKOI TOUHOCTH pe3yibTara:
‘ a+b

LA

fg(a” +b7)
a+0,5

e

by ———
cos(a)
V 3HaueHHit @ = 9.593 H b = 14, 73 Bce MU(PHI BepPHBI B CTPOTOM CMBICTe. BEIUHCIH-
T€ 3HAYEHHS 3aJaHHBIX BEIPAKEHHIT I10 MeTOIY I'PAHHII;

a+b
a } 3 a2 s
te(a” +b7)

a+0.5

e
by —
cos(a)

B ueM 0CHOBHOE OTIIHYHE MeTo/1a TPaHHIl 0T BEIUHCISHHIT ITO0 METOIY CTPOroro yue-
Ta IPaHULl [IOTPeITHOCTEH?

CocTaBpTe IMporpaMMEI H BEIYHCIHTE Ha KOMIIBIOTEPE 3HaUeHH] BeIHUHHEI 7 TIPH 3a-
JTaHHEBIX 3HAYeHHAX a, b ¥ ¢ ¢ IByMA ciocodaMH IO MeToqaM:

1) Ctpororo y4dera rpaHHIl A0COIKOTHEIX OIPEIIHOCTEN;

2) I'paHum.

Bpemsi Ha BbInoJIHeHHE: 2 4.
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Bapuanr 1
1. CopMyaHpOBaTE ATTOPHTM HAXO0KISHH KOpHell HelIHHeHHBIX YpaBHeHHI:
a) MeTOIOM IIOJTOBHHHOTO JeTeHH:
b) MeToxOM HTepaliH.
2. HaiiTi KopeHp HeIHHei{HOTo YPaBHeHHs x° — x — 0.2 =0 ¢ IHoMoIIbi MS Excel:
a) MeTOIOM IOJIOBHHHOIO JIeIeHH:
b) MeTomOM HTEpalHH.
3. Hammcare mnporpamMMmy. HaxXOIAINYVK) KOPHH HeIHHEHHOrO VpaBHEHHS, Ha A3BIKe
Pascal ABC:
a) MeTOIOM IIOJTOBHHHOIO JeTeHI:
b) MeToxOM HTepaliH.

Bapuanr 2

1. CdopmynHpoBaTs aIropHTM HAXOXKIeHHA KOpHeH HelHHeTHEIX YpaBHeHHIl:
a) MeTOIOM ITOJIOBHHHOTIO JIelIeHHA:
b) MeToIOM HTepallHH.

2. HaiiTi KopeHp HeIHHEeI{HOTO YpaBHEHHA x° — x — 0.2 =0 ¢ IHoMombk MS Excel:
a) MeTOIOM IIOJIOBHHHOIO JelIeHHd:
b) MeToIOM HTEepallHH.

3. Hammcate mporpaMmy, HaXoIAMVI0 KOPHH HeTHHeHHOrO0 VpaBHeHHA, Ha S3BIKe

Pascal ABC:

a) MeTOIOM ITOJIOBHHHOIO JelIeHHA:
b) MeToxOM HTepaliH.

Bpemsi Ha BbInoJIHeHHE: 2 4.
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Bapuanr 1
1. CdopMyIHPOBATE AITOPHTM HAX0KIeHHA KOPHel HelTHHeTHRX VpaBHEeHHI:
a) MeTOIOM KacaTellbHBIX:
b) MeTomoM xopx:
€) KOMOHMHHPOBAHHBIM METOI0M XOPJ H KacaTeIbHBIX.

2

HaiiTn KOpeHb HeIHHelHOro YpaBHeHHA x° — x — 0.2 =0 ¢ moMomsko MS Excel:

a) MeTOIOM KacaTellbHBIX:

b) MeTomoMm Xopi:

¢) KOMOHHHPOBAaHHBIM METOIOM XOPI H KacaTelbHBIX.

3. Hammcate nporpaMMy, HaXOZAIIVI0 KOPHH HEIHHEHHOIO VYpaBHEHHA, Ha 3BIKe
PascalABC:

a) MeTOIOM KacaTelbHBIX:

b) MeTomOM XOpI:

C) KOMOHMHHPOBAHHBIM METO0M XOPJ H KacaTeIbHBIX.

Bapuanr 2

1. CdopMyIHpPOBATE AITOPHTM HaXOKIeHHA KOpHel HelIHHeIHBIX VpaBHeHHIT:
a) MeTOJOM KacaTeIbHBIX:
b) meTromoMm xopx;
¢) KOMOHHHPOBAHHBIM METOIOM XOPI H KacaTelIbHEIX.

HaiiTH KOpeHb HeJTHHEIHOTO YPAaBHEHHS x° — x — 0.2 = 0 ¢ moMombio MS Excel:

-2

a) MeTOJOM KacaTeIbHBIX:
b) MeToaOoM XOpI:
C) KOMOHHHPOBAHHBIM MeTOJ0M XOPJ H KacaTeTbHBIX.
3. Hanmmcate mporpaMmy, HaxXoIAINYKD KOPHH HeIHHEeIfHOro YypaBHeHHA., Ha A3BIKe
PascalABC:
a) MeTOJOM KacaTeIbHBIX:
b) MeToIOM XOpI:
C) KOMOHHHpPOBAHHBIM MeTOIOM XOpJ H KacaTeTbHEIX.
Bpems Ha Bpinosinenne: 2 4.
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Bapuanr 1

1. CdopmyTHpOBaThH AMTOPHTM HaX0KIeHHA KOpHell CHCTeMbl THHeHHBIX VPaBHEeHHH:

a) metomoM ['aycca:
b) MeTomOM MPOCTOI HTEPAIIHH.
a) HaiiTH KOpHH CHCTeMBI THHEHHBIX YpaBHESHHH

[ X —5x; +2x3=1;
ﬂ
4 Xy —2xy + x5 =2;
|
”LLMl — X, —0,5x;,=0,2.
¢ momomer MS Excel:
a) MeromoM l'aycca:
b) MeTomoM mpocToit HTEpaITHH.
b) Hanmcats mporpaMMy. HaXOAAMIVIO KOPHH CHCTEMBI THHeHHBIX YpaBHeHHI, Ha A3bke PascalABC:
a) meromom [aycca:
b) meTomoM mpocToil HTEPALHH.

Bapuanr 2

1. CdopmyaHpoBaTh aNMTOPHTM HAXOKISHHA KOPHEH CHCTeMBI THHEHHBIX YpaBHEHHI:
a) metomoM ["aycca:

b) MeTozoM mpocToil HTepaIHH.

2. HafiTa KOpHH CHCTEMBI THHEHHBIX VPABHEHHH

2x; — 5%y + x5 = —12;

[
Ji 21‘1 + l,i’x2 —4;33:;3 =-1,1;

{—6);1 + 3,33{2 - 2,1'3 =-0,7.

¢ momombio MS Excel:
a) meromoM ["aycca;

b) MeTomoM ImpOCTOH HTEpallHH.
3. Hamcats mporpaMMy., HaXOTANIYEO KOPHH CHCTEMBI THHEHHBIX VPaBHEHHI, Ha A3bIKe Pascal ABC

a) MmetomoM ["aycca:
b) MeTom0M MpPOCTOH HTEpaITHH.

Bapnanrt 3
1. CdopMyTHpoBaTh AMTOPHTM HaXOKISHHA KOpHei CHCTeMBI THHEHHBIX YpaBHEHHI:

a) metomoM ["aycca:

b) mMeTomoM mpocToil HTEpaITHH.

2. HaiiTH KOpHH CHCTEMEBI THHEHHBIX VPABHEHHI

-

le —4x, +1,4x; = -0,6;

3]

{ X +x,—3x; =
i_ 21x) — x5 — 233 =2,3.
¢ momormeio MS Excel:

a) meromom ["aycca:

b) MeTomOM IPOCTOH HTEpAIIHH.
3. HammcaTs nporpaMMy. HaXOQAIMYVIO0 KOPHH CHCTEMBI THHEHHBIX YpaBHEHHH. Ha A3bIKe PascalABC:

a) meromoMm ["aycca:;
b) MeToI0M MPOCTOH HTEpaITHH.

13



Bapuanr 4

1. CdopMyTHPOBATE AMTOPHTM HAXOKICHHA KOPHEH CHCTEMEI THHEHHBIX VPaBHEHHIT:

a) Merozom ['aycca:
b) MeTomoMm MpOCTOH HTEPAIHH.
2. HaiiTH KOpHH CHCTEMBI THHEHHBIX VpaBHeHHH
[1,5% — 513 — 234 = 0;
1 X4 +xy—2x3=-1;
‘_ 5.\-1 + 312 - 41‘3 = 3.
¢ momomsro MS Excel:
a) metomoM [aycca:
b) MeToxOM MpPOCTOH HTEpaIHH.

|

Pascal ABC:
a) meromom [ avcea:
b) MeToaOM ImPOCTOH HTEpPAIIHH.

Bpemsi Ha BhInOJIHeHHe: 2 4.

3. Hammcatp mnporpaMmy. HAXOJAINVIO KOPHH CHCTEMBI JHHEHHBIX VpaBHEHHIT.

Ha A3BIKe

14



TekcT 3apanusa
Bapmnanr 1

1. CdopMyTHpPOBATh AITOPHTM HAXOXKJIEHHA KOpPHell CHCTEMBI THHEHHBIX YPAaBHEHHH METOIOM

3efimend.
2. HaiiTa KOpHH CHCTeMBI IHHSHHBIX YpaBHeHHH

r

Ep—Aams + 2% =1,
§ X = 2xy +xy=2;
il,lxl — Xz —W.5x3 =0,2.
¢ momomsio MS Excel meTomon 3efimend.
3. Hammcate mnporpaMMy. HaxXOJAMYIH KOPHH

Pascal ABC MeTogoM IPOCTOH HTEPAIIHH.

CHUCTEeMBI THHEHHEBIX }"]JBBHEHHI"JI. Ha A3BIKEe

BapuaHr 2
1. CdopmynHpoBaTh aITOPHTM HAXOKIESHHA KOPHEH CHCTEMBI THHEHHBIX VpaBHEHHI METOIOM

3efimend.
2. HaiiTH KOpPHH CHCTEMBI THHEHHBIX YpaBHEHHHA

le —5.1:2 +x; = -2:

L

{2y + 1L By — A S = —~L 1
'.,_‘5-‘71 +3.3x5 +2x3 =—0,7.

¢ moMomsi MS Excel MeTomom 3efimend.

Bapmuant 2

1. ChopmyTHpOBATh ANTOPHTM HAXOKICHHA KOPHEH CHCTEMBI THHEHHBIX YpPaBHEHHH METOIOM

3efigens.
2. HaiiTi KOpHH CHCTeMBl THHEHHBIX YPaBHEHHH

[ 2% -5x, + x5 =-2;

|
J
k—é_xl +3,3%5 + 235 =0, 7.

¢ momompo MS Excel MeTomoMm 3efmens.

=
3

b2

x+1,2x, —4,3x; =-1,1;

3. HanmcaTp mnporpaMMy, HaXOIANIYI0 KOPHH CHCTEMBl JHHEHHBIX VpaBHEHHI. Ha f3bIKE

Pascal ABC metomom 3efmeni.

Bpems Ha BhInoJIHeHHE: 2 4.
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HHTCPIOJIAIMOHHBIM MHOT'O-4JICHOM HarpaH>Ka.

TekcT 3apaHus

Bapmnanr 1

1. ChopMmynupoBaThk aIrOPAUTM UHTEPHNOJUPOBAHUS (YHKIMIA

2. Jlns pyHKUMH, 3aJaHHON TaOIMUEH:

X

02143

0,2572

0,3269

0,4282

0.5657

f(x)

43002

42037

40830

3.9946

4.0603

a) COCTaBbTE€ MHTEPNOJALMOHHBIA MHOrowieH Jlarpawxka. Ilpomsseaure

IIPOBCPKY I10J1Y-4CHHOI'O PC3yJjibTara, BLIYHUCIMB U COIIOCTABUB Y3JI0BLIC 3HAUCHH A

(GyHKIUY,

Excel.

WHTEPNOALU-0HHON (popmyibl Jlarpanska Ha s3eike Pascal ABC.

HHTCPIOJIAOMOHHBIM MHOI'O-4JICHOM HarpaH>Ka.

b) BBIYMCIIMTE 3HAUYEHUS ATOU PyHKIMU B Touke 0,25, MCHOB3ys TporpaMmmy

3. CocraBbTe InporpamMmMy, BbBIYHUCIAIOIYIO 3HAYCHHA (1)YHKI_[I/II/I ¢ IOMOIIbIO

Bapuanr 2

1. ChopMmynupoBaThk aIrOPAUTM UHTEPHNOJMPOBAHUS (YHKIMIA

2. Jlns pyHKUMH, 3aJaHHON TaOIMUEH:

X 12214 1,3802 15872 1,8571 2.2099
f(x) 16,739 18,082 20,000 22788 26,936
1 0 3 8 7

a) COCTaBbTE€ MHTEPNOJALMOHHBIA MHOrowieH Jlarpawxka. Ilpomsseaure

IIPOBCPKY I10J1y-HCHHOI'O PC3yJibTara, BLIYHMCIIMB U COIIOCTABHUB Y3JIOBBIC 3HAYCHH A

(GyHKIUY,

Excel.

b) BBIYMCIIATE 3HAUYEHUS STOU (PYHKIMKU B Touke 1,45, ucnosb3ys nporpammy
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3. CocTaBbTE MPOrpamMmy, BBIYKACISIONIYIO 3HAUYEHUS (PYHKIMH C MTOMOILIBIO
WHTEPNOALU-0HHON (popmyibl Jlarpanska Ha s3eike Pascal ABC.

Bpemsi Ha BeImosiHeHue: 1 yac.

TekcT 3apaHus

Bapmnanr 1

1. ChopMynupoBaTh aNrOPUTM UHTEPIOIMPOBAHUS (DYHKIUI:
a) TEPBOH MHTEPNOISIMOHHON Popmysoit HetoToHa,
b) BTOPOH MHTEPHNOJIAIMOHHOM Popmysoit HeroToHa.
2. Jlns pyHKUMH, 3aJaHHON TaOIMUEH:
X 2 2,14 2,28 2,42 2,56
f(x) 1,1293 1,2814 1,4407 1,6066 1,7784

a) COCTAaBbTC TNEPBYID M BTOPYID HUHTEPHOJSIUOHHBIE (opmynsl HbroTOHA.
[TponsBeauTe MPOBEPKY MOJYYEHHOTO PE3YJIbTATA, BBIYMCIMB M COTIOCTABUB Y3JIOBBIC
3HAUEHUs (YHK- AW,

b) BBIYMCIIMTE 3HA4YCHUS OTON (QyHKMH B Toukax 2,09 u 2,45, ucnonedys
nporpammy Excel.

3. Ha s3bike Pascal ABC cocraBbTe mporpamMmy cyOTaOyaupoBaHus:

a) TO EPBOH MHTEPNOMSUMOHHON opmyne HproTOHA,

b) MO BTOPOM MHTEPNOISIIMOHHOM (hopmysie HeroToHa Ha si3bike Pascal ABC.

Bapuanr 2

1. ChopMynupoBaTh aNrOPUTM UHTEPIOIMPOBAHUS (DYHKIUI:
a) TEPBOH MHTEPNOISIMOHHON Popmysoit HetoToHa,

b) BTOPOH MHTEPNOIAIMOHHON Popmyoit HetoToHa.

2. Jlns pyHKUMH, 3aJaHHON TaOIMUEH:

X 0,5 1,01 1,52 2.03 2.54
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f(x) 0,4994 1,0049 1,5025 1,0883 2.4585

a) COCTAaBbTC TNEPBYID M BTOPYID HUHTEPHOJSIUOHHBIE (opmynsl HbroTOHA.
[TpousBemuTe MPOBEPKY MOJYYEHHOIO PE3YyJbTara, BHIUKACIWB M COMNOCTABUB Y3JIOBHIE
3HAUEHUs (YHK- AW,

b) BBIYMCIIATE 3HAYEHUS ATOU PyHKIMKU B Toukax 0,8 u 2,05, ucnonb3ys
nporpammy Excel.

3. Ha s3bike Pascal ABC cocraBbTe mporpamMmy cyOTaOyaupoBaHus:

a) TO EPBOH MHTEPNOMSUMOHHON opmyne HproTOHA,

b) MO BTOPOM MHTEPNONSILMOHHON (hopmysie HeroToHa Ha si3bike Pascal ABC.

Bpemsi Ha BbInOJIHEHHeE: 2 yaca.

Tekcr 3apanns

Bapmnanr 1

1. ChopMynupoBaTh aNTOPUTM:

a) MHTEPIONMPOBaHMs PyHKIMH KyOMUECKAM CIUTAHHOM,
b) SKCTpanoJMpoBaHus QyHKIWH.

2. TlocTpoliTe KyOnueckuit crutaiii Juist pyHkuu y=1f(x), 3aJaHHONU TaOJIALICH:

X 2 4 6 8
y 3 2 5 1
3. Jlnsg TabnuyuHO 3aJaHHOU PYHKIINM:
X 0,5 1,01 1,52 2,03 2,54
f(x) 1,5576 0,3570 0,0653 0,0080 0,0006

METOJIOM SKCTPANOJISIUH C MOMOIIBI0 HHTEPIOJSILUOHHBIX (popmya HeroToHa
BBIYMCIIUTE 3HA-4YCHUS (DYHKIIMU COOTBETCTBEHHO B TOuKax 1,61 u 1,68.

Bapuanr 2

1. ChopMynupoBaTh aNTOPUTM:

a) MHTEPIONMPOBaHMs PyHKIMH KyOMUECKAM CIUTAHHOM,

b) SKCTpanoJMpoBaHus QyHKIWH.

2. Tlocrpoiite kyOnueckuii crinaitd s GyHkunn y=1f(x), 3a1aHHoi Tabnuei
19



X 3 5 9
y 5 -1 -3
3. Jns TabnuuHO 3anaHHOM PyHKIMW:
X 2 2,14 2,28 2,42 2,56
f(x) 1,1293 1,2814 1,4407 1,6066 1,7784

METOA0M SKCTPAIOJISILMK ¢ MOMOIIBI UHTEPHOJSIMOHHBIX (hopmyn HeroToHa

BBIYMCIINTE 3HA-YCHUST (PYHKIIMM COOTBETCTBEHHO B TOUKax 1,61 u 2,68.

Bpemsi Ha BbInmosIHeHHE: 1 .
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Bapmnanr 1

1. ChopMmynupoBarTh aTOPUTM MUHUMU3ALMN (QYHKIIMN MHOTHAX MEPEMEHHBIX
a)  METOJOM ITOKOOPAMHATHOIO CIIYCKA;

b)  METOJOM HAUCKOPEHIIETO CIyCKa.

2. Haiittu ¢ nmomompto mnporpammel MS  Excel wmuaMMyM QyHKIMH

= Iy +y? - ! X+2y+3, HCIOJB3YS:

4 2

a)  METOJ MOKOOPAWHATHOIO CIYCKA,

b)  METOJ HAUCKOPEWILErO CITyCKa.

3.Hanwmcate nporpamMmmy, OCYLIECTBIISIOIIY0 TOUCK MUHUMYM (DYHKIIMA MHOTHX
NEPEMEH-HbIX Ha si3bIke Pascal ABC, ucnonb3ys:

a)  METOJ MOKOOPAWHATHOIO CIYCKA,

b)  METOA HAMCKOPEHUILETO CITyCKa.

Bapuanr 2

1. ChopMmynupoBarTh aTOPUTM MUHUMU3ALMN (QYHKIIMN MHOTHAX MEPEMEHHBIX
a)  METOJOM ITOKOOPAMHATHOIO CIIYCKA;

b)  METOJOM HAUCKOPEHIIETO CIyCKa.

2. Haiittu ¢ nmomompto mnporpammel MS  Excel wmuaMMyM QyHKIMH

peda2y 300

4 7 2

X+ 3y+ 2, ucnons3ys:

a)  METOJ MOKOOPAWHATHOIO CIYCKA,

b)  METOJ HAUCKOPEWILErO CITyCKa.

3.Hanwmcare nmporpamMmmy, OCYLIECTBIISIOIIYO TOUCK MUHUMYM (DYHKIIMA MHOTHX
NEPEMEH-HbIX Ha si3bIke Pascal ABC, ucnonb3ys:

a)  METOJ MOKOOPAWHATHOIO CIYCKA,

b)  METOA HAMCKOPEHILIETO CITyCKa.

Bpemsi Ha BbInoOJIHeHHE: 2 yaca.
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3a4eTHBIE BOIIPOCHI

1. ITpuOnu>keHHBIC YMCiIa U ICHCTBUS HAJl HUMU.

2. IlpubnmxeHHbie 3HaUCHUS. AOCOJIFOTHAs U OTHOCUTEINIbHAS MOTPEITHOCTb.
BepHbie n3Havamme nudpsi.

3. TlpencraBnenue uucen B OBM. Beruncnenune norpemHocTeil apupMeTnaecKknx
JEACTBUM.

4. YdeT NorpemHoCTeR BEIYMCIICHUN N0 3a1aHHO Gopmyre. Beruncienus no
npaBujIaMnojcyera uudp.

5. BpIUMCIIEHUs CO CTPOTMM yYETOM MPEACIBHBIX A0COMKOTHBIX MOTPEIIHOCTEH.

6. BBIYHMCIIEHHS IO METOY TPAHULL.

7. OTAENEHUE U YTOYHEHUE KOPHSL YPABHEHHSI METOAOM MOJOBUHHOIO JETICHUS.

8. Meroa npocToi urepanuu Ui PeIieHUs YpaBHEHU.

9. HaxoxaeHue KOpHS YPAaBHEHMsI METOAOM KacaTEIbHBIX.

10. HaxoxieHue KOpHs YPABHEHMSI METOAOM XOPI.

11. HaxoxaeHue KOpHs YPABHEHMSI METOAOM XOPJ M KAcaTEbHBIX.

12. Pemenue cuctem quHEHHbIX anreOpandeckux ypaBHenuii (CJIAY)
yuciiecHHeIMuMeTonaMu. Meron ["aycca.

13. MeToa mpocToil uTeparyu Uisi CACTEMbI IMHEHHBIX anreOpandecKux
ypaBHeHui (CJIIAY).

14. UHTEpNONAUMOHHBIA MHOTOUWIEH Jlarpanka.

15. IlepBas maTepnonsuuonHas gopmyna HeroToHa.

16. Bropas unarepnonsuuonnas Gpopmyna HeroToHa.

17. OKCTpanoaupoBaHue PyHKIAHA.

18. Uucnennoe uaterpupoBanue. Keagparypueie popmynsl Hetorona-Koreca.

19. UncneHnoe uHTerpupoBaHue. GopMyJibl TpaneLui.

20. Yucnennoe uHrerpuposanne. Gopmyna CumMncoHa.

21. YuCJIEHHBIE METO/BI pELICHHs] OOBIKHOBEHHBIX AP PepEeHIMATBHBIX
ypaBHeHM. MeToalditnepa.

22. UuCJIEHHBIE METO/IBI pELICHHs OOBIKHOBEHHBIX AP PepEeHIMATBHBIX
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ypaBHeHuil. MetonPynre-Kyrra.

23. UncneHHOE PEeILIeHUE 3a1a4 ONTUMHU3ALIH.

24 Tlonck MuHUMYMa (PYHKIMW OAHOH MEPEMEHHOM.

25. Ilonck MuHUMYMa (PYyHKIIMM MHOTHX IEPEMEHHBIX.
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7.

3adeTHnle 3a0aHns

CocTaBpTe MporpaMMy HHTEITPHPOBaHHA Mo (opmyre CHMIICOHA C HCIIONb30BAHHEM
OLIEHKH TOYHOCTH METOIOM IIOBTOPHOI'O CUETA.

OVYHKIHA v =1-x"e * HMeeT eIHHCTBEHHBIIT MHHHMYM Ha otpe3ke [0: 5]. Haitaute ero
METOIOM THXOTOMHH ¢ TOUHOCTBIO 110 1-107.

0,485 .
L sin(x)
Jan mHTeTpan 7 = |
0.1

. HaiimnTe npuOmmkeHHOe 3HaueHHe HHTerpana I mo ¢op-
.

= - 3
MyIe TpamnenHii # CHMIICOHA ¢ TOYHOCTREO 10 10,
Pemure MeTonoM Jilnepa nuddepeHIaIbHOe YpaBHEHHE 3 '= cos ¥ + 3x C HAYaIBHBEIM
3HAaueHHeM y(0)=1.3 Ha orpe3ke [0: 1], npuH4B mar h=0.2.
YTOUHHTE KOpeHB YpaBHEHHA sin(2x)—In(x)=0 MeTOZOM IIOIOBHHHOIO IeleHHd Ha

otpeske [1.3: 1.5] ¢ TouHOCTHIO J0 1107,
1
BBIUHCIHTe HHTErpail I = J

]
10 paBHBIX uacTeil. OLleHHTE IIOTPEIMHOCT BEIYHCISHHI.

no ¢opmyrne CHMIICOHA, pa3genHB oTpe3ok [0; 1] Ha

o

1+x

B pesynbrare mATHKpPATHBIX W3MEPEHHH neproja KoncOaHui MasTHUKA CTYICHT

NoJy- YW pe3ynbrarbl (B cexkyHmax): 4,8; 5; 4.9; 4,8 u 5. OCHOBBIBasCh Ha 3THX

pe3yJibTarax yCTAHOBUTE HaWIydllee MPUOTMKEHUE 3HAYCHUS TIEPUOJA U €r0 TPAHUILBI

a0COJIFOTHON MOTHOCUTENIBHON MOrPEUTHOCTEH.

B pesynbrare wu3MepeHus UIMHBL CTOJIA JIMHEWKOH CAaHTUMETPOBBIMU

JEJICHUSIMU YCTa- HOBJIEHO, YTO 3HAYEHUE JUIMHBI HAXOAUTCA MEXKAY AeneHusMu 99 u 100

CM. YK&XHUTE IPaHMLIbl A0COTOTHOW U OTHOCHTENBHON MOTPEIIHOCTEH 3HAYCHUIA IUTHHBI,

€CIIM 32 Hau- Jydliee NpudIKeHNe TPUHITO €€ cpeiHee 3HaueHue 99,5 cM.

9.

Jlana ¢pyHKus, 3aaHHas TaOJIALICH
X 2 2,1 2,2 2.4 2.5 2,7 2.8
4 8 2 6 4
y 7.2 7.7 7.8 7.7 7.2 76,2 4,7
7 2 9 4 3 0

Beruncnure 3HaueHWe 3TOM (PYHKIMH B TOYKE 2,6, UCMOJIB3Ys CXEMY PYYHBIX

BBIYMCIICHUH [T0 MHTEPIONAIIMOHHON (popmyne HeroToHa.
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11. CocTaBpTe IpoOrpaMMy HHTEIPHPOBAHHA II0 (JOpPMyIe TpalelHil ¢ HCIIOIb30BaHHEM
OLIeHKH TOYHOCTH METOIOM IIOBTOPHOIO CUETA.
12. VTouHHTE KOPEHB YpaBHEHHA sin(2x) —In(x) = 0 MeTOIOM IIPOCTOH HTepallHH Ha OTPe3-
ke [1.3: 1.5] ¢ TouHOCTHIO 10 1-107™.
1

13. Beraucoure HHTErpan 1 = [ -
5Lt

dax

1o ¢opMyne Tpameluii. pazaeaur orpe3ok [0: 1] Ha 5

PAaBHBIX yacTteil. OneHnTe MOrpenHoCcTb BEIUHCISHHIA.

14, Jlana QpyHKus, 3a1aHHast TaOIHIICH
X 0,12 2,32 2,83 4,57 6,39
y -4,29 0,38 2,93 3,72 1,23

Breruncnure 3HaueHue 310l PyHKIUKM B TOUKe 1,36, HCMONMB3YSl CXEMY PYUYHBIX

BBIYMCIICHUH 110 (hopmMyie Jlarpanka.

15. IIpon3BeanuTe yKa3aHHEIE JEHCTBHA H OLMpeIeInTe adCOIIOTHEIE H OTHOCHTEIBHEIE I10-
I'PEIIHOCTH Pe3yIbTaTOB (HCXOAHBIE YHCIA 3aJ1aHbl BePHBIMH B CTPOTOM CMBICTIE LH(ppa-
MH):

a) 24,37 -9.18:
6) 18,437 + 24.9;
) 0.65-1984
2) 8124,6/2.9
16. Penmute cHcTeMy YpaBHEHHIT

2xy — 5%y + Xy =12

4 2x

L 2x + LZ_?(2 - 4_,3.1?3 =—-11;

'—61‘1 + 3,3_1'3 +2x, =—-0.7.

3
[*]

METOIOM TPOCTOH HUTepallii C MOMOIIBI0 MPOrpaMMbl 11d IBM.
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JHUCT PETUCTPAIIAN U3MEHEW

IL.I1.

Coneprkanne U3MEHEHUS

Jara, Homep
MIPOTOKOJIA
3acenaHus

Meaaroruaeckoro
COBeETa

3

10

11

12

13

14




