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1 TPEBOBAHWSA K BbINOJIHEHUIO KOHTPOJIbHO PABOTbI

KontponbHas pabora sBIsSE€TCS CPEACTBOM MPOBEPKU NMPABUIHLHOCTH YCBOCHHUS CTY-
JIEHTAMH OCHOBHBIX TOJIOXKEHUW M3y4aeMON JUCLMIUIMHBI PU CaMOCTOSITEIbHON MOATO-
ToBKe. KoHTponpHas pabota comepkut 3aganus 1 —3, KOTOPHIE BBIMOIHIIOTCS B TEKCTO-
BoM pemaktope Microsoft Word win aHanoruuHoi OecruiaTHOW MporpaMMe — TeKCTOBOM
penaktope Open Office Write, a 3aanus 4 — 5 BBITIOJHSIOTCS B AJIEKTPOHHBIX TaOIUIIaX
Microsoft Excel wim ananoruunoit 6ecrutatnoit mporpamme — Open Office Calc. Yciosue
K K&XJI0MY 33J1aHUI0 JOJIKHO OBITh 0053aTENIBHO.

KoHnTponbpHas pabora 1oiKHA OBITH MOANMCAaHA aBTOPOM C YKa3aHUEM JaThl BbI-
IIOJIHEHHUS U CIIMCKA UCTOJIb30BAHHBIX UCTOYHUKOB.

Ha TuTy/bHOM JIMCTE KOHTPOJIbHOI PadoThl HEOOXOAMMO YKA3aTh: HAMMEHO-
BaHue Kadeapbl, HA3BaHUE TUCIUILUIMHBI, KYPC, HOMEP KOHTPOJbHOW padoThl, CBOM
wugp, wmudp rpynnsl, paMmuiinio, MM M 0TYECTBO.

KoHTposnpHas padoTa BBINOIHIETCS HA KOMIIBIOTEPE M paclevyaTblBae€TCs Ha MPUH-
Tepe Ha nucTax popmara A4, )KeCTKO CKPETUIEHHBIX MEXIY COOOM.

[Ipu mOBTOPHOI cjaue KOHTPOJIILHON pabOThl HA MPOBEPKY HA MCIPABIICHHBIX JIUC-
Tax JOKHO ObITh Hamucano «lcmpasnenusi». IlepBoHavyanbHbI BapuaHT KOHTPOJIBHOU

pa6OTBI M PCHCH3MU Ha HEC JJOJIKHBI ITPpHUJIaraTbCs.

BapuanT koHTponbHOM paboThl BhIOMpaeTcs 1o tadaune 1.1 B COOTBETCTBUM C JIBY-
Ms TTocsieTHUMHU dpamu mmdpa (HoMepa 3a4eTHON KHUKKU CTYIEHTA).

Tabnuya 1.1

Hpenmocie s [Mocneanss uudpa 3a4eTKH

wHpa 3T [T T [ 7 [ 8 | 9 | 0
0 1 2 3 4 5 6 7 8 9 25
1 11 12 13 14 15 16 17 18 19 10
2 21 22 23 24 25 1 2 3 4 20
3 6 7 8 9 10 11 12 13 14 5
4 16 17 18 19 20 21 22 23 24 15
5 1 2 3 4 5 6 7 8 9 25
6 11 12 13 14 15 16 17 18 19 10
7 21 22 23 24 25 1 2 3 4 20
8 6 7 8 9 10 11 12 13 14 5
9 16 17 18 19 20 21 22 23 24 15




2 3BAAAHUA
2.1 ®opmaTpoBaHue nokymeHtoB B Word

Lesb: NpnobpecT HaBblKM KOMMbIOTEPHOro Habopa W peaakTUpOBaHUS
TEKCTOB.

3A/JAHHUE Nel
Omeemums na 3 meopemuueckux eonpoca. Ogpopmums omeemsl ¢ coomeemn-
cmeuu ¢ mpedosanuaMu yKazanuvlmu ¢ maoauye 2.1.

MexcTpouHbId MHTEPBAJ, a03aIHBIM OTCTYII, TApaMETPhI 3aroj0BKa, MapamMeTphl OC-
HOBHOI'0 TEKCTa, HyMEpalusl CTPAHUI] U KOJOHTUTYJIbl BHIOUPAIOTCS B COOTBETCTBUU CO
CBOMM BapHaHTOM cM. B Tabmuiie Ne 2.1.

B kojioHTHTY/IE (HA KAaXKI0H CTPaHMIE) J0JKHO ObITh HanmucaHo: @aMuius, UMA
CTyJeHTa, M (p rpynnbl U BbINOJIHAEMbI BAPUAHT.

O6mem otBera: 1 — 3 cTpaHuUIIBl HA KXl Bompoc. B Bompoce MOXXKHO MCIIONIB30BaTh
OTCKaHUPOBAHHBIE PUCYHKHU U PUCYHKH CIEIaHHbIE ¢ TOMOILIBI0 ScreenShot.

Tabauya Ne 2.1.
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S8 5 = Cruns 3aro- | Crunb ocHoBHOro Tek- | Hymepanus =
Sz % = JIOBKa cra CTpaHMI] =
M | e = =
58 S
2 | ~
3} <
=
Arial, pa3mep Times New Roman,
18 pt, momy- asmep 12 pt, BeipaBHu- | BHu3y o Brepxy cripasa, mpur
1115|125 pt, Toy- 1 P P 1= Pt BRI Y Times New Roman, pasmep
JKUPHBIH, 0 | BaHHE [0 MIUPHUHE JIHC- LHEHTPY 10 pt
HEHTPY Ta.
-[agg?a’ 116_ Times New Roman,
PL, TOIYHP pa3mep 14 pt, BelpaBHU-
2 | 2 | 1,27 | HBIi KypcHB, BHuzsy cnesa BHu3zy no uentpy
BaHUE 10 UIMPUHE JIUC-
0 JIEBOMY
Ta.
Kparo
Verdana, 18 Times New Roman,
3113 5 pt, HONYKHP- | pasMep 12 pt, BelpaBHM- | BBepxy 1o BBepxy 110 LHTpY
HBIW, 110 LIEH- | BaHHE 10 [IUPHUHE JHC- LUEHTPY
TPy Ta.
Times New Times New Roman,
Roman, 20 pt, azmep 12 pt, BepaBHU- Bepx
4 15| 1,5 | nomyXupHblii P P 12 P% BHID pxy BHu3sy cnesa
BaHME I10 IITUPHUHE JINC- crpaBa
KYpCHUB, IO 2
LIpUHE '
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Tahoma, 18 Times New Roman,
5 15| 13 pt, momyxup- | pasmep 12 pt, BeipaBHu- | BHuU3y no BEeDXY ClIeBa
’ ’ HBIH, 110 1IEH- | BaHHE IO ITUPHUHE JINC- LEHTPY pxy
TPy Ta.
Arial, 20 pt, Times New Roman,
MOJIYXXUPHBIA | pa3mep 12 pt, BeIpaBHU-
6 18 1 KypCHB, 110 BAHIE 110 IIMPHHE JTHC- BHu3sy cnesa BHusy cnpasa
JIEBOMY Kparo Ta.
Verdana, 16 Times New Roman,
A 12 pt, momyxup- | pasmep 12 pt, BelpaBHU- | BBepxy mo BHI3Y [0 LeHT
' HBI, 110 IEH- | BaHME MO0 IIUPHUHE JIUC- LEHTPY y 1O HeHTpY
TPy Ta.
Times New Times New Roman,
Roman, 16 pt, asmep 12 pt, BEIpaBHU- Baepx
8 15| 1,4 | nomyxupHbIit P P 1= Pt BEID pXy Bgepxy no nentpy
BaHUE M0 INPUHE JIUC- crpaBa
KYpCHB, 110 a
LHEHTPY )
Verdana, 20 Times New Roman,
9| 2 16 pt, monyxup- | pasmep 12 pt, BeipaBuu- | BHuzy no BEepxv ClIpaBa
’ HBII, IO M- | BaHHE [0 MIUPHUHE JIHC- HEHTPY pXy ctip
puHe Ta.
Arial, 18 pt, Times New Roman,
10 15| 18 MOIYKHPHBIH | pasmep 12 pt, BbipasiH- Buusy ciesa Bgepxy cieBa
KYpCHB, TI0 BaHHE I10 IITUPHUHE JINC-
JIEBOMY Kparo Ta.
Tahoma, 22 Times New Roman,
11| 2 15 pt, momyxup- | pasmep 12 pt, BelpaBHU- | BBepxy mo BEepxv cLDaBa
' HBI KypCUB, | BaHHUE IO IIMPUHE JHUC- LEHTPY pxy ciip
110 TICHTPY Ta.
Times New Times New Roman,
Roman, 24 pt, | pasmep 12 pt, BeIpaBHH- Beepxy
121191 127 MOJTY>KUPHBIM, | BaHUE MO IIUPUHE JIAC- cripaBa Buusy 1o nentpy
10 IICHTPY Ta.
Arial, 20 pt, Times New Roman,
13| 15| 1,15 MOJYKUPHBIA | pa3Mep 12 pt, BeipaBHU- | BHu3y no BBepxy 110 LIeHTpY
KYpCHB, 110 BaHHE I10 IITUPUHE JIUC- LEHTPY
JIEBOMY Kparo Ta.
Tahoma, 18 Times New Roman,
14| 2 1,5 P, POTYAHp- | pasMep 12 pt, Bbipabii- BHusy cnesa BHugy crneBa
HBI KypCUB, | BaHHUE IO IMIMPUHE JHUC-
10 IUPUHE Ta.
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Verdana, 16 Times New Roman,
15| 1.4 2 pt, momyxup- | pasmep 12 pt, BelpaBHH- | BBepxy no BEeDXY ClIeBa
’ HBIi, 110 I€H- | BaHME [0 NIMPHUHE JIUC- LEHTPY pxy
TPy Ta.
Arial, 18 pt, Times New Roman,
MOJIYXKUPHBIA | pa3mep 12 pt, BeIpaBHU- Bgepxy
16 2 18 KYpCHB, TI0 BaHME I10 IITUPUHE JIUC- crpasa Brmsy cripasa
JIEBOMY Kparo Ta.
Times New Times New Roman,
Roman, 18 pt, azMmep 12 pt, BEIpaBHU- Buusy no
17 | 1,5 | 1,23 | nomayXupHbIi P P 1< P% BHID Y BHu3sy no uentpy
BaHME I10 IITUPUHE JIUC- LEHTPY
KYpCHB, TI0 T2
LEHTPY )
Tahoma, 22 Times New Roman,
pt, monyxup- | pazmep 12 pt, BelpaBHU-
18118 | 1,18 HEIH KYPCHB, | BaHWe 10 MMPUHE JHC- BHusy cnesa Beepxy mo ueHtpy
10 LIEHTPY Ta.
Verdana, 18 Times New Roman,
19| 2 05 pt, nomyxup- | pasmep 12 pt, BelpaBHu- | Bepxy no BEepxv ClIpaBa
’ HBIi1, 110 JIe- | BaHHUE M0 IIHUPUHE JHUC- LEHTPY pXy ctip
BOMY Kparo Ta.
Arial, 14 pt, Times New Roman,
MOJIYXUPHBIA | pa3mep 12 pt, BeIpaBHU- Bgepxy
2013 08 KYypCHUB, 110 BAaHUE 110 IIUPUHE JIUC- crpasa Baepxy ciesa
HIUPHUHE Ta.
Tahoma, 18 Times New Roman,
21125 1.2 pt, momyxup- | pazmep 12 pt, BelpaBHM- | BHuzy no BEepxv cLDaBa
’ ' HBIH, 110 IEH- | BaHME MO IIUPUHE JIUC- LEHTPY pxy ciip
__Tpy Ta.
Times New Times New Roman,
Roman, 18 pt, asmep 12 pt, BEIpaBHU-
22 | 1,3 | 1,25 | mOmyXUpHBIHA p P '~ Pt BRI Buusy cieBa Buu3y no neHtpy
BaHME 10 HIUPHUHE JIUC-
KYpCHB, TI0 a
JIEBOMY Kparo )
Verdana, 16 Times New Roman,
231 2 | 127 pt, momyxup- | pasmep 12 pt, BelpaBHH- | Bepxy no BEEDXY 110 LCHT
' HBIi, 110 I€H- | BaHME [0 LIMPHUHE JIUC- LEHTPY PXY 10 HeHTPY
TPy Ta.
Arial, 20 pt, Times New Roman,
o4 |18 5 MOJYXUPHBIA | pazmep 12 pt, BelpaBHU- Bgepxy Brusy ciiesa
' KYpCHB, TIO BaHME I10 IITUPHUHE JIC- crpaBa
HIUPHUHE Ta.
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Tahoma, 16 .
ot, omysKup Times New Roman,
> . ) asmep 12 pt, BelpaBHU- | BHuU3y no
25|15 | 1,5 | HbIiKypcus, P P 12 D% BbID Y Beepxy cieBa
BaHME 10 IIUPUHE JIUC- LEHTPY
IO JIEBOMY
Ta.
Kparo
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2.1.1 Bonpoc 1: Tema: OnepaynorHasa cucrema Windows

DOnemMeHTH OkHa. [[aHeTh MHCTPYMEHTOB.

M3MeHeHue pa3MepoB B COCTOSTHUS OKHA.

Cnioco6b1 0TOOpakeHUs] 00BEKTOB B OKHE.

Cosznanue manku 8 Windows.

CozpnaHue sIpJIbIKOB.

[TpoBoauuk (Windows Explorer). OcHoBHbBIE (yHKITUH.
KonupoBanue u nepemenienrne 00bEKTOB.

PaGouwnii croin. [Tanens 3agau. MHOTOOKOHHBIN UHTEpPEIIC.
CtpykTypa okHa B Windows.

DJIEeMEHTHI OKHA. MEHIO OKHa.

[Tanka «MoW KOMIIBIOTEP.

Cnpaska B Windows.

daiinbl u (aiioBas crpykrypa Windows.

[Touck (haiinoB, mamok v MPUI0KECHUA.

VYcranoBka u ynanenue npuiioxeHuit Windows.

Crioco6s1 oToOpaxeHust 00beKTOB B OKHE. COPTUPOBKA OOBEKTOB B OKHE.
Crannaptaeie nporpamMMbl WIiNdows: GJIOKHOT, KaJIBKYIISTOP.
['maBHOE MEHIO.

DOnemMeHThl OkHa. [[aHes HHCTPYMEHTOB.

M3MeHeHue pa3MepoB B COCTOSTHUS OKHA.

Croco0bI 0TOOpakeHUSI 0OBEKTOB B OKHE.

Cosnanue nanku B Windows.

Co3nanue sSpIbIKOB.

IMporoauuk (Windows Explorer). OcHoBHbIe QYHKITHH.
KonupoBanue u nepemMernieHne 00bEKTOB.

2.1.2 Bonpoc 2. Tema: TexcroBsii pegaxkrop Word for Windows

1

Penakrop ¢popmyn B Word.




P OO ~NO OIS, WN

Cosnanue Ta0uIlL.

Pa6ouee okHo pemrakropa Word.
PenaktupoBanue TaOIHILI.

dopmat mpudra.

[TeyaTh TOKYMEHTOB.

[IpoBepka npaBonucanus.

BBoJ1 B TEKCT crieniMaibHBIX 3HAKOB.
Co3gaHue TOKyMEeHTa.

dopmar ab3ana.

Pabora co cTusimu.

Pucoanue cpencrsamu Word.
Hactpoiika nanenei ”HCTPyYMEHTOB.
[TapameTpsl cTpaHuil.

[TIyukT mento «lIpaBkay.

Howmepa ctpanul, ornaBieHue v yka3zaTemn.
Cnpaska.

Brigenenne 00LEKTOB.

Penakrop ¢popmyn B Word.
Co3nanne Ta0IuiIL.

Pa6ouee oxkHo pemakTopa Word.
PenaktupoBanue Tabmuil.

®dopmat mpudra.

Ileyats JOKYMEHTOB.

[IpoBepka npaBonucaHus.

2.1.3 Bonipoc 3. Tema: nexkTporHHble Tabanybl Excel

P OO ~NO Ok WNE

OCHOBHBI€ MMOHATHS AJICKTPOHHBIX TAOJIHII.
dopmaTUPOBAHUE JTAHHBIX.

[Teuatp paGoueit KHUTH.

AOGCOIIIOTHBIC U OTHOCUTENIBHBIC afipeca siueek. J(nama3oHsl.
CrangapTHbie QYHKIIHH.

[lonsiTHe anpeca s4EHKU.

Tumnel TaHHBIX.

[TynkTt mento «IIpaBkay.

Bup okna.

Macrep nuarpamm.

MacitabupoBaHu€e Ha SKpaHe U IIPU NIeYaTH.
IIyHKT MeHI0 «/laHHBIEY.

Cnpaska.

3amuTa JaHHBIX U paboyero JIUCTA.

[IyHkT MeHIO «Bua».

[IpenBapuTenbHbIil IPOCMOTP.

dopMaT SYECUKH.

Brruncnenus.



19 OcHoBHBIEC TOHATHS 00 ANEKTPOHHBIX TAOIHIIAX.

20 dopmaTupoBaHUE TAHHBIX.
21 TleuaTh paboueil KHUTH.

22 AOCONIOTHBIE M OTHOCUTENbHBIC apeca siueek. /lnana3oHsl.

23 CrangapTHble (QYHKIIUU.
24 TlousiTue ampeca sueKy.
25 Turmsl 1aHHBIX.

3aoanue Ne2.

Hcnonwv3ysa peoakmop gpopmyn Microsoft Equation 3.0, naopamev ¢ mexcmoeom pe-
oaxmope \Nord ciedyrowue gpopmynvt (cnoeo «Ycnosue» ne nuysicno):
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§ Dopmyna % dopmyna
/M ad
Sig ™ +4 .
garctg | 5 (tgzx - ctgzx)+ 21n‘tgx|
3 .00« .
In (2+cosx)+4arctg[ x] —e [(x —l)cosx+(x ])2 Slnx @
V3 N U%}
cosx c0s x —sin x) 3 aret @ =10
1 T cos‘ 2 8 @gx x+1|
-‘@4 2 ifos g_lnx +1
tgx+2 3 33c3 3(x +1)
cos2x—15 . dsin 2x+1 1
+ arcsin 3.2 3(..2 2 3/ 2
15(4 +sin 2x) 15\6 4 +sin 2x ln( x +1—1)—Zln|:\,(x +1) VX "'1"'1}
1 2 1 x 1 3 X
—t + telv22 Ctete X Lo’ X
& zﬁamg(\rgx) 285 6Cg 2
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m Vi—x +2arctg I—x arctg~x M
1+x++/1+x I+ME @j
10 ; 0 m
3| X __loms(EBLTES
r‘q WX 23x? Z(tg x—ctg x)+ Z(Ig x—ctgzx)+ 6ln|tgx|
255 1 . 4 5 2 15]
—x+—sin2x|/ cos x+—cos_ x +— 4 2
TRARE [ 4 3 57x* +103x +32_7arcrg(x)

rgx

N2+t x

arctg

+ ln(1J2 +re’x + tgx)

Sx(x2 + 1)2
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3cos’x cosx \/_ s
3 442
1arcfg(x+l) Sx +15x +18x+8 —_ C[g X
8(x” +2xﬁ% ‘ ]‘ E
u —
7 24x+1|1 ’ i%%
i BV o) e
+ arctg—— arctgx 2 (1= +x) x> Vi+x A1
vxi+2 2 2 2 2 16 5 7 4
216 x2 : +36 2x 9’ +6i8arctg§ 1 Vx N 23x +3
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3A/JAHUE Ne3
Hcnonw3ysa cpedcmea mexcmosozo peoaxmopa \Nord, cozoams cneoyrowyio maonu-
uy (cnoeo «Ycnoeue» ne HyicHo):.
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Bapuanm 25

A 3azonr060K Hﬂl‘ﬁ.‘tﬂﬂb! . _[;[ i:j_BﬂH Iie__
Nl 1 _ 2N r’c’fﬁ
‘ | ——2 \J/Z/LJ —
No2 ) I
B @ J MTW Uroro 2
3AJTAHHUE N 4.

C nomombio Excel for Windows cocTaBuTh 3JIEKTPOHHYKO TA0JMIy M MOCTPOMTH
auarpammy. Pacneuararb Tadjauny ¢ JaHHBIMH, Ta0auny ¢ popmysamm U Auarpam-
My. O0BSICHUTH pacueTHbIe GOPMYJIbl. Buumanue: 0nsa HeKOMOPbIX 8APUAHMOS8 HEOOXO-
OUMO OONONHAMb MAOIUYY CIMPOKAMU UTU CIOTIOYAMU.

Bapuanm 1
[Tpu pacueTe 3aBHCHMOCTH COMPOTUBIICHUSI KPEMHHUS OT TEMIIEPATYPHI U3BECTHBI CIIe-
JYIOIIME UCXO/THBIC JTaHHbBIC:

Temmeparypa KOHHeH-TpaI_[I/I}I MIPUMECHU ho.
T, K Eg, m’3 2“’ n’3 OM'cm
’ »B cM cM/Bc cM
300 1,12 |6,2E+09| 1,3E+03 |1,0E+13
320 1,12 |2,9E+10| 1,1E+03 |1,0E+13
340 1,11 |1,2E+11| 9,8E+02 |1,0E+13
360 1,11 |4,0E+11| 8,6E+02 |1,0E+13
380 1,10 |1,2E+12| 7,5E+02 |1,0E+13
400 1,10 |3,3E+12| 6,6E+02 |1,1E+13
420 1,09 |[8,2E+12| 5,9E+02 |1,5E+13
440 1,08 |[1,9E+13| 5,3E+02 |2,4E+13
460 1,08 |4,1E+13| 4,7E+02 |4,6E+13
480 1,07 |8,2E+13| 4,3E+02 |8,7E+13
500 1,07 |1,6E+14| 3,9E+02 |1,6E+14

1
Paccunrats rho :Q—n,u’ rme Q=16-10". JJo6aBurs B Tabmmy cTpoky «Cpemmee

3HAYEHUE» U NMPOU3BECTH COOTBETCTBYIOLINE PACYETHI.
[TocTpouTh rpaduik 3aBUCUMOCTH CONIPOTUBIIEHUS KPEMHHUS OT TEMIIEPATYPHI.
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Bapuanm 2
CocraBuTh TAOMMILy JJIs pacdeTa BIUSHUS COJAEpKaHUS yriiepoja Ha MEXaHUYeCKue
CBOIICTBA CTAJIEH.

Ne of Pasmepsnl o0pas- | Pazmepnr o6pas-
2 00" Ia JI0 MCIbITa- | 1a mociie ucnbl- | OTHOcuTeNnbHOE | OTHOCUTENBHOE
pasia C,%
HUS TaHUs cyxenue y, % | ynuHenue 6,%
cTayu 7 2
Lo,MMm | Fo,MM Li,MMm | F,MM
1 25 20 36 8 0,1
2 27 22 35 10 0,2
3 28 24 34 12 0,3
4 30 26 33 14 0,4

JaHo: pazMepsl oOpasia a0 ucnbiTanus: Ly — qiuHa, Fo — mmomaas nomnepeyHoro ce-

yenus; Lj, F; - pasmepsl oOpasma mocie wucnbitTaHus. OTHOCUTEIBHOE CYXKEHUE
F-F -
W= %-100% , OTHOCHUTEJIBHOE YJIMHEHHUE & = ﬁ-lOO%. C,% - npoteHT yriepoa,
0
3aJiaH.
[TocTpouTth rpaduku BIMSHUS COACPKAHUS YIJIepo/a Ha MEXaHMYECKUE CBOMCTBA CTa-

JIEH.

Bapuanm 3
Paccuutath [} (0ITUCTHYECKYIO MMOCTOSIHHYIO TalbBAHOMETPA) JIJIst 5 OMBITOB 10 (hop-
MyJie
CoUo
B=
n

, Tie Co — eMKOCTh 3TaJIOHHOI'0 KOHJIeHcaTopa, ND;

0
U0 — HamnpsbkeHHue Ha O0KJIaJIkax 3TAJIOHHOTO KOHAeHcaTopa, B;
No — HAYAJIbHOE 3HAYCHUE «3aHUNKa.
PaccuuTaTh 3HaUeHUs 3apsI0B Ha O0KIaaKax KoHAeHcaTopa ql u q2, K, 1is Kaxaoro
omnbITa 1o popmyie q=4N, rae n —OTKIOHEHUE «3alurKa.
Pacuetsl 0opMHUTH B BUJIE TAOIUIIBI:

No Co, ,
OIIBITA Uo, B n®d o J. B Kﬂi[en. nlopal ) on2 gz
1 60 7500 |45 20 22 24
2 60 7500 |46 40 45 45
3 60 7500 |44 60 63 54
4 60 7500 |43 80 84 76
5 60 7500 |47 100 106 92

JloGaButh B Tabauiy cTpoky «MakcumanbHOE 3HaUEHUE 3apsiia KOHAeHcaTopa U Bbl-
YUCJIUTH COOTBETCTBYIOIINE 3HAUCHHUS.
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[TocTpouTts rpaduk 3aBUCUMOCTH 3apsjia Ha O0KJIaKaX KOHAEHCATOpa OT HANPSHKEHUSI.

Bapuanm 4
Jano:
3ason KonnyecTBo BEIOPOCOB, T [TIH BBIOpOCOB, T
ra3000pa3HbIX | JKMJKUX | TBEPABIX | Fa3000pa3HbIX | KHJAKUX | TBEPIBIX
HKM3 654836 254135 | 547812 10000 20000 | 20000
K3TC 36547 54782 | 25471 10000 20000 20000
CKM3 21479 62145 | 251448 10000 20000 20000
LK 962147 997125 | 951254 10000 20000 20000
OMCC 458721 36547 | 365478 10000 20000 20000

Paccuutate konmmuecTBO BbIOpOCOB, mpeBbimatonux [IJIH (mpexenbHo momycTu-
MbI€ HOPMBI) JIJI1 KaXXJ0ro U3 3aBOJIOB U B oOmieM. [[o6aButh cTpoky «MakcumanabHOE

KOJIMYECTBO BHIOPOCOBY» M BBIYUCIUTH COOTBETCTBYIOLIME 3HAYCHUSI.
[TocTpouTh rUCTOrpaMMy KOJTUYECTBA BEIOPOCOB 3aBOJIOB.

Bapuanm 5
N3BecTHBI JaHHBIE O BRIOPOCAaX aBTOMOOWIBHBIX Ta30B B Pa3IMYHBIX CTPaHAX.

Jlommyctumoe Cpennee 3Ha-
KomnuecTBO Ma-
KommuectBo KOJIMYECTBO YCHHUE BBIOPO-
IIWH, COOTBETCT- N
Crpana MalIIINH, BBIOPOCOB O/1- COB C OJHOM
BYIOIIIUX CAHUTAp- .
MJTH. IIT. o HOM MaIWHBI MAIILIMHBI 32
HBIM HOpMaM, %
3a IO, T roji, T
Poccus 86 54 59 63
VYkpauna 54 46 61 71
['epmanus 71 87 43 58
Toyutanmus 45 89 35 45
CIIA 127 74 48 60
Paccumrarhs JOMycTHMOE KOJHMYECTBO BBIOPOCOB HAa TEPPUTOPHH CTPAHBI:

JIKBC = KMCCH - JIKB; peanabHOe KOJINYECTBO
PKBC =KMCCH - JIKB + (KM — KMCCH) - CKB .

OnpenenuTs caMyr0 3arpsi3HEHHYIO TEPPUTOPHIO (HAHOOJNbINAs PA3HOCTh MEXKIY
pEAIbHBIM U JIOMYCTUMBIM KOJIMYE€CTBOM BBHIOPOCOB).

OnpenenuTs caMylo 3arpsi3HEHHYIO TEPPUTOPHUIO (HAHOOJbIAs Pa3HOCTh MEXKAY
peaNbHBIM U JIOMTYCTUMBIM KOJTMYECTBOM BBIOPOCOB).

[TocTpouTh rUCTOrpaMMy KOJUYECTBA BEIOPOCOB JIJISl 33/IaHHBIX CTPaH.

BBEIOPOCOB B CTpaHe
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Bapuanm 6
CocTaBUTh 3IEKTPOHHYIO TAOIMILy pacdyeTa YpPOBHs paguallid MpH sIIEPHOM B3pbl-

BEC.
Jano:
MormtHocTh B3pbiBa, KT 400
PaccrosiHue 1o paiiona cocpeporouenusi, km | 70
B,...c 5
Paccuurats ypoBens paauaruu P(O) o dhopmyne
10 Mowmnocmv  e3pwisa (tg(45—23))*
P(O)=

Crkopocmb cpednezo eempa

22

Pacuer opopmuts B Buje TaOIUIBI IPU CKOPOCTH CpeaHEro Berpa, pasHoi 10, 15,
20, 25, 30, 35, 40, 45, 50 km/u.
[TocTpouTs rpaduk 3aBUCUMOCTH YPOBHSI pauallii OT CKOPOCTH CPEIHErO BETpA.

1,5 Paccm-e 0o p—Hna cocpedomoerus )
(Paccm—e 0o P—mna cocpeaomoqeﬂuﬂj

Bapuanm 7
CocTaBUTh AJIEKTPOHHYIO TaOJMIly TapaMeTpoB padOTHl THAPABINYECKOTO BOJIO-
IPOBOJA.

VYuactok | I, M N P ac, d v, i 1+k, AH,
a/c MM | M/C M

1-2 1,4 1 (0,0078| 0,20 | 15 1,3

2-3 1,2 2 10,0078 | 0,20 | 15 1,3

3-4 2,8 3 10,0078| 0,23 | 20 1,3

4-5 2,8 6 10,0078 | 0,27 | 20 1,3

5-6 5,8 9 10,0078 0,31 | 20 1,3

6-7 3,6 18 10,0078 | 0,39 | 20 1,3

7-8 8,4 27 10,0078 | 0,45 | 25 1,3

8-9 3,6 36 |0,0078| 0,51 | 25 1,3

9-10 19,7 | 81 |0,0078| 0,76 | 32 1,3
CyMMapHsbI€ oTepu Haropa =

Oo6o3nauenus: 1, m - nuuHa TpyOsl; N - unciao Bogopa30opHbIX npudopos; P - Be-
POSTHOCTH COBMECTHOTO JCHCTBUS PUOOPOB; qC, JI/C - pacUeTHBINA pacxom; d, MM - BHYT-

ﬂdz
4

pennuit amamerp Tpyoe; V, m/c = 1000-qc/(——)- ckopocts B Tpybe; i =

(qc/1000)°
(d /1000)°

notepb; AH, M = il(l + k) - morepu Hamopa.

1,735-0,001- - THPABIUYECKAN YKIIOH JUIS CTATBHBIX TpyO; 1+K — yder MecTHbBIX
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[TocTpouTs rUCTOrpaMMy JUIsl PACUETHBIX 3HAYEHUH.

Bapuanm 8
[Ipu cBOOOMHOM majzeHuu Tena ¢ uHTepBaioM At=1/60 ¢ 3amepsuicss MpoNEHHbBIN
TEJIOM ITYTh X.

t, C X, cM |V, cM/c |a, em/c?
0 0 - -
0,0167| 1,55
0,0333| 3,25
0,0500| 5,30
0,0667 | 7,55
0,0833| 10,20
0,1000 | 13,05
0,1167 | 16,15
0,1333| 19,50
0,1500 | 23,15
0,1667 | 27,05
0,1833| 31,30
0,2000 | 35,75
0,2167 | 40,55
0,2333 | 45,55
0,2500 | 50,80

Paccunrath ckopocTh  majeHUS B MOMEHT BpeMeHH t, cm/c, 1o GdopmyIe

- Xeoat — 2+ X, + X
Vi =% H YCKOpEHHe, cM/c2, TIo (opMyIie a, = A ( At)tz =

[TocTpouTh rpaduky 3aBUCUMOCTH CKOPOCTH M YCKOPEHHUS OT BPEMEHH.

Bapuanm 9
boio mpoBeneHo 3 ombiTa Uil ONpeAesieHrus CONPOTUBIEHUS MPOBOJHUKA JUTMHOU
2
L=42,5 cm u ceuenuem S=7,065 cMm”. B pesynbrare nonyyeHa cieayromnias Tadiuia:

Ne ofLiTa Hanpsoxkenne | Cuna Toka
U B I, A
1 1,6 0,5
2 1,2 0,4
3 2,2 0,7
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U
PaccuuTaTh compoTuBieHrEe MPOBOAHUKA TTO Gopmyne R =7 YAENBHOE CONPOTUB-

RS
JeHue - mo popmyne p = OrnpenenuTs cpeHee 3HaYE€HUE CONPOTUBIICHUS U CpeIHEe

3HaYEHHUE yIEeNbHOT0 conpoTuBIeHusA. OPOpMUTH pe3yabTaThl paCyeTOB B BUJIC TAOJIHIIBI.
[TocTpouTts rpaduku 3aBUCUMOCTEN COMTPOTUBIICHUS OT HANPSKEHUS U CUJIBI TOKA.

Bapuanm 10
Jlnst ypaBHeHust Ban-nep-Baanbca usBectHbl: a=3,59 n°aTv./Momb’; b=0,0427 1/Mos.
I1o cnenyrommm JaHHBIM:

T, K |v, n/Mo1b
264 0,10
264 0,15
264 0,20
264 0,25
264 0,30
264 0,35
264 0,40
304 0,10
304 0,15
304 0,20
304 0,25
304 0,30
304 0,35
304 0,40
344 0,10
344 0,15
344 0,20
344 0,25
344 0,30
344 0,35
344 0,40

8,3143/101,37 a
paccuuTaTh JaBICHHUE, aTM.. P= ———————— .
v—b v
ITocTpouts TOUEUHBIE TpapUKH (TOYKH, COCTUHCHHBIC CTIQKUBAOIIAMU JTUHUSIMHU)

3aBucumoctei P(v) nis Tpex paziaudHbix 3HaueHuil T.

24



Bapuanm 11
[Ipu uccraenoBaHuM BAUSHUS PA3IMYHBIX (PAKTOPOB HA CWIIBI pPe3aHMs OBbLIU IMOJTyYe-
HBI CJICIYIOUTUE AMIIUPUYECKHE 3aBUCUMOCTH COCTABJISIONIMX CUJIBI pe3aHUsl OT DJIEMEH-
TOB pEXUMa Pe3aHus:

Pz = 4230y 0285056¢0.64.
Py = 2121y 0255050061

— 2
PX — 561V 0,0350,361:0,8 .
Paccuurath 3HaUueHUd COCTAaBJIAIOIIUX CUJIbI PC3aHW: IIPU CIICAYIOMINX 3aJaHHBIX 3HA-
YCHHUAX 3JICMCHTOB PCKHMaA PC3aHUA:

v, M/MHH. |S, MM/00.| t, MM
18,8 0,07 0,5
37,6 0,26 0,5
37,6 0,07 1,5
37,6 0,07 0,5
18,8 0,26 1,5
18,8 0,26 0,5
18,8 0,07 1,5
37,6 0,26 1,5

HOCTpOI/ITB rucTorpammy 3HAYCHUH COCTABJIAIOIIUX CHUJIBI pC3aHMA.

Bapuanm 12
CocTaBUTh 2JICKTPOHHYIO TAOIMILy OINpeeieHUs BIMSIHUS COAEp)KaHUs yriepojaa Ha
MEXaHUYECKHUE CBOMCTBA OTOMOKECHHBIX CTAJIE.

[Ipenen [Ipenen
No 006- o
pasia C,% | do,mm | pr,H ps, H | FO, MM | TekyuecTH, | IpoOYHOCTH,
Mlla Mlla

1 0,1 5 8400 14200

2 0,2 5 9000 14800

3 0,3 5 9600 15400

4 0,4 5 10200 | 16000

5 0,5 5 10800 | 16600

6 0,6 5 11400 | 17200

3necs C,% — mpoleHTHOE comepkanue yriepoaa; dy, MM — auamerp obpasiia 10 Uc-
neITalus; Pr, H — Harpy3ka, COOTBETCTBYIOMIAS TUIOMIAKE TeKydecTH; Pg, H — HanbOomb-
d °
— 0]
Ias Harpyska, NMpeJIIIeCTBYIONIAs pa3pylieHHIo obpasma; Fp = T4 - lepBOHAuanbHas
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IO b MOMEPEYHOro CeYeHus oopasla, MM npenen Tekydectu, MIla (pr/Fo); npenen
npounoctd, MIla (pg/Fo).

[Toctpouth Tpadmku 3aBUCHMOCTH TOKa3aTelell MEXaHMYEeCKHX CBOWCTB OT COXEp-
YKaHUS B CTAJIU yIJIepo/a.

Bapuanm 13
CocTaBUTh AJNEKTPOHHYIO TAOJIMILY OMPEIETICHHUs] €eMKOCTH HEM3BECTHBIX KOHJIEHCA-
TOPOB Y €MKOCTH MPHU UX MOCJIEA0BATEIHLHOM U apalIeIbHOM COCTUHEHUSIX.

No| bl | e Cano | e G
1 10 65 55
2 9,78 63 59
3 10,23 66 62
4 10,47 04 60
5 9,57 62 57

3nech 3 — OaymucTHYecKasl MMOCTOSTHHAS rajlbBaHOMETpa; Ny, Ny — MAKCUMAJIBHOE OT-
K1oHeHue «3aiiuuka»; Cqi, Cp, C,p, Cyc — COOTBETCTBEHHBIE €MKOCTU KOHJIEHCATOPOB;
Uo=60B — HauanbHOE HanpsHKEHHE.

cF%; czz%; Cpp= C1#+Cy; Coe =

HOCTpOI/ITB T'uCTorpaMmMbl CMKOCTH KOHACHCATOPOB.

ClCZ
1 + CZ .

0 0

Bapuanm 14
Tpaekropust cHapsia, BbUIETAIONIETO U3 OPYAHS IO YIJIOM O C HAa4aJIbHOUM CKOPO-

CTBIO Vo’ OIIMCBIBACTCA YPAaBHCHUAMMU:
X(t) =v tcose,

y(t) = v tsin a—g;.

Pacuer TpaekTopun oopMUTH B BUIE TaOTHUIIHI:

y(X)

OB~ IN O X
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2

gx

—= =9,8.m/c?. Pacder npepBaTh, KOTAa CHAPSI (Y-
2v§ coS2 & g pEp s p Yy

3nech  y(X) = xtga —

zet noy 3emiton, T.e. Y(X) Gyner paBHO HyIIIO WM MEHBLLE HyIIs.

Vexonnsie nannsie: 1) ¢ = 7/3;v. =35 km/ mun; 2) o =z 14;v, =30 x| mun. O0pa-
TUTE BHUMAHHUE HAa COOTBETCTBHUE CIMHMII U3MEPCHHMsI (JTydIlle BCE MEPEBECTH B KHIIOMET-
bl 1 MUHYTBHI).

[TocTpouTs TpaekTOpUH TOJIETa CHAPsAA (TOYCUHBIE THArPAMMBbI, COSTUHEHHBIC
CTJIQKUBAIOIIMH JTUHUSMHA).

Bapuanm 15
Bo BpeMs npoBeneHUs ONBITOB — MCCJEAOBAHUS 3aBUCUMOCTH TEMIIEpATyphl pe3aHus
OT DJIEMEHTOB PEXKUMA PE3aHUSI METOJOM €CTECTBEHHON TEpMOIAphl - NpU TOUYCHHUH 3aro-
TOBKU M3 ctanu 45 nuamerpom 50 MM pe3loM, OCHAIIEHHBIM TBepAbIM cruiaBoM TS5K10,
Obila  mosiydeHa  0OOOIeHHass  3aBHCUMOCTh  JUISS  TEeMIepaTypbl  pe3aHus:

9 — 7OVO,84SO,36t0,17 .

Paccuurath 3HaueHUS TEMIICPATYPbI pE3aHUs AJId CIACAYIOIMNX 3aJaHHBIX 3JICMCHTOB
PCKHUMaA PC3aHUA:

V, M/MHH | S, MM/00 t, MM
31,4 0,26 1,0
62,8 0,26 1,0
94,2 0,26 1,0
62,8 0,13 1,0
62,8 0,39 1,0
62,8 0,26 0,5
62,8 0,26 15

[TocTpouts Tpu rpaduka 3aBUCUMOCTH TEMIEPATYPHI OT CKOPOCTH V, MO S, TITyOu-
HBI pe3aHus .

Bapuanm 16
PaccuutaTh paccrosinue 10 3Be31Ibl, 1K, 3Has €¢ aOCOTIOTHYIO U BUTUMYIO 3BE€3/IHYIO
BEITUYHHY, TI0 hopmyiie

5+ A6c¢. senuuuna— Buoumasseruuuna
5

Paccrosuue =10
OQOpMUTE pacyeThl B BUJIE TAOIUIIBL:

27



AOcoioTHas
3BE3/IHAs
Buaumas eJINYMHA -5 -3 -1 1 3 5
3BE3HAas
BEJIMYMHA
-5
-3
-1
1
3
5

[TocTpouTs nUWHEHHBIE TPaQUKA 3aBUCUMOCTH PACCTOSHUS TI0 3BE3AbI OT BUIUMOU
3BE3HON BEJIMYUHEI.

Bapuanm 17
CocTaBUTh AMEKTPOHHYIO TAOIHITy pacdyera KOJUYECTBA TEIUIOTHI, HEOOXOAUMOTO IS
HarpeBaHusl ra3a Mpu MOCTOSIHHOM JIaBJICHUH, U pa0OThl pacllIUpEeHus rasa.

Macea rasa Temnepatypa raza, K
Ne ombiTa HayajbHas | KOHEYHAas
m, KT
T, T
1 140 300 330
2 150 310 340
3 155 320 350
4 160 330 355
5 170 340 360

MoursipHast Macca rasza M = 3210 kr/Moub.

Monsipuas razoBas nmoctosaaas R=8,31 J]x/(momns K).

MousisipHasi TEIIOEMKOCTb ra3a npu nocTosHHOM JaBieHuu Cp = 29 Jx/(monb-K).
KonuuectBo Temnotsl, [k, HE0OX0IMMOE ISl HarpeBaHuUs T'a3a MpU MOCTOSHHOM J1aB-

JIEHWH, BBIYHUCIsETCS 1Mo popmyne Q = %Cp (T, -T,)).

Pabora pacumpenus rasa, [[x, Beraucisiercss no popmyie A= % R(M,-T).

HOCTpOI/ITB KPYIrOBBIC OUATPAaMMBbI KOJIMYCCTBA TCIUIOTBI U pa6OTBI o pe3yjbTaraM
OIIBITOB.
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Bapuanm 18

Ko
PaccuntaTrh TEIUIONPOBOAHOCTH KPEMHUSA 1O (bopMyJIe K= T o JUIS CIIETYIOIIHNX
-To

3HaYeHuu 1

T, K |K, Br/(em'K)
200
250
300
350
400
450
500
550
600

npu ciaeayronmx 3anaHHpix 3HadeHusx: Ko =350, To =68. Oty 3HadyeHus 3amvcarh B

OTJeNbHBIC SYEHKHU (T.€. MPU pacyeTax HEOOXOIWMO HCIOIb30BaTh aOCONIOTHBIC ajapeca
sueek). Jlo6aBuTh B TabuIly cTpoKy «CpenHee 3HaAYCHHE» W MPOU3BECTH COOTBETCTBYIO-
1€ PACYETHI.

[TocTpouTts rpaduk 3aBUCUMOCTH TEIJIONPOBOAHOCTH KPEMHHUS OT TEMIIEPATYPHI.

Bapuanm 19
CocTaBUTh AMEKTPOHHYIO TaOIUILY JUIsl ONIPEeTICHUs JaBIEHUS U MOJIIPHON Macchl
CMECH Ia30B.

No O6bem cocyna Macca rasa, xr Temneparypa
OITbITa V, M renust My BOJIOpOa M, raza T, K
1 2 4 2 300
2 2,5 3,5 2,5 350
3 3 3 3 250
4 3,5 4,5 1,5 400
5 4 5 1 450
6 4,5 6 2 550

Momnsipaas macca renust My = 4-10 -3 KI/MOJIb, Bogopoaa — M, =210 = Kr/MOJIb.
MomsipHas razoBas nocrossaHas R = 8,31 Jx/(mons-K).

m,_ m, |RT
JlaBnenue cmecu rasos, [la, paccuntsiBaercs no popmysie p=——+—= |—.

M, M,)V
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Monsippass Macca CMeCcH Ta30B, KI/MOJb, paccuuThiBaeTcsi 1o  (Qopmyie
B m, +m,
ml/Ml + mZ/M 2
CocTaBUTh THCTOIPaMMbl U3MEHEHMS JABJIECHUS U MOJSPHOW MacChl CMECH ra3oB IO
pe3yJbTaTam OIbITOB.

Bapuanm 20
CocTaBUTh AIEKTPOHHYIO TAOIHITy pacdeTa CPeIHNX KHHETHUYECKUX SHEPTHM MOCTyTa-
TENBHOTO U BPALLATENbHOTO IBMXKEHHUI MOJIEKYJ BOJOPOAA.

Ne onbiTa | Macca Bogopona m, kr | Temneparypa Bogopona T, K
1 1 400
2 1,5 410
3 2 425
4 2,5 430
3 3 440
6 3,5 450

-3
Monsipuas Mmacca Bogopona M =2-10 ~ Kr/Mob.
Monsipaas razoBast noctossHHast R = 8,31 [Ix/(monb-K).
CpenHssi KHHETUYECKasi PHEPrUsl MOCTYNATeILHOI0 U BpaIlaTeIbHOTO JABUKEHUS MO-
3m m
nekyin, JIx, paccuutsiBaercs no popmynam: E, = M RT , E,=—RT.
[TocTpouTth rpaduku M3MEHEHUM KMHETUYECKUX YHEPrui MOCTYIMATEeIbHOI'O U Bpala-

TCIIbHOI'O ABHMXKCHHUA MOJICKYJI I10 PE3yJIbTaTaM OIIBITOB.

Bapuanm 21
CocTaBUTh 3JIEKTPOHHYIO TaOIMIy pacyera OOBEMHOM IJIOTHOCTH SHEPIHH OIS
KOHJICHCATOpa U CHUJIbI IPUTSKEHUS TUIACTUH. 3a30p MEXAY IUIACTHHAMU 3aIl0JIHEH CIIIO-
JIOM.

ITnomane mractud S, M
0,01
0,015
0,02
0,025
0,03
0,035

3apsia konaeHcaropa Q =10 ® K.
JysnexTprdeckas MPOHUIIAEMOCTh CITIOABI € = 6.
JeKTprUecKas IOCTOSHHAS & = 8,85-10  @/m.
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OObeMHas MIOTHOCTh SHEPIUU MO KOHAeHcaTopa, Jk/M, Beraucisiercs no hopmyiie

2
W= Q 5
28&,S

. Cuna nputsixeHus miactud, H, Beruncinsercs no ¢popmyse F =

Q2
£6,S

[TocTpouts rpadguku 3aBUCUMOCTEN 00BEMHOM MIIOTHOCTH SHEPTUU U CUJTBI IPUTSIAKE-

HU IJTAaCTHUH KOHACHCATOpPAa OT IIoIaan IJIaCTHH.

Bapuanm 22

CocTaBHTH 3IEKTPOHHYIO Tabnuily onpeaeneaus kodpdunrenta nuddy3un u BHyT-

PEHHETO TPEHMS a30Ta.

Ne onbiTa | Temneparypa azora T, K | [laBnenwue azora p, I1a
1 200 99800
2 245 99900
3 280 99995
4 300 100000
5 325 100010

Momnsipaast macca azora M = 28-10 % Kr/MOI®.
Mosipaas ra3zoBas nocrossaHas R=8,31 Jx/(monb K).
[1moTHOCTH a30Ta MPU HOPMAJIBHBIX YCIOBUAX Po = 1,25 Kr/M°.
JlaBieHue a30Ta Mpyu HOPMAJIBHBIX YCIOBUSX Po = 1,01-10° ITa.
Temmneparypa a3zora rpu HopMalbHbIX yciaoBusix To =273 K.
D¢ dexTUBHBIN AUaMETp MOJIEKYJIbI a30oTa d = 3,110 O m.
[ocrostuuas Bonpimana K = 1,38:10 % Jx/K.

Kooddumment xuddysun, M°/c, Beraucisercs mo Gopmyie D = 2KT ‘/ RT

3rd?p \ 7M
Do, pT,

Ko duurient BHyTpeHHEro TpeHus, Kr/(M-c), BIYUCIIeTcs no popmyne: n=———->

PoT

[TocTpouts rucTorpamMmsbl n3MeHeHus: KO3 GuiueHToB 1udGy3uu 1 BHYTPEHHETO
TPEHUs a30Ta IO Pe3yJIbTaTaM ONBITOB.

Bapuanm 23

CocTaBUTh ANEKTPOHHYIO TA0IHITy pacdyeTa aMILTUTY 1Bl TAPMOHUYIECKUX KOJICOaHUN
MaTepualbHOM TOYKU Maccoi M=10r.
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[Tepuon konebanust | AMITIUTYIA KOJe-
T, c OaHmii, M
1
1,5
2
2,5
3
3,5
4
4,5
5

[Tonnas sneprus Touku E = 0,02 [Tx.
o 1 |2E 2
AMIuTyna KojaebaHuil, M, BeIYucisiercs no gopmyne A=— . |— A€ o= T LIUK-
wim
-1
JIMYECKas 4acTora, C .

[TocTpouTh rpadik 3aBUCUMOCTH aMIUTATYABI OT IEPUOA KOJIeOaHusl.

Bapuanm 24
CocTaBUTh AMEKTPOHHYIO TAOJIHILY ONpeeneHus: o0beMa OalioHa, COAepKAIIEro Ku-
CJIOPOJI U apTOH.

Macca, r

Ne ombiTa | KHCIOpOAA aprosa Temneparypa | [laBienne

T, K p, I1Ia

m m-

1 75 300 285 98500

2 80 310 290 99900

3 85 320 300 100500

4 90 295 305 101000

5 95 290 310 101500

6 100 280 320 102000

MoumsipHast Macca kucaopona My = 32-10 ~° kr/mons, aprona — M, = 4010 ~° kr/mous.
Monsipaas razoBas moctosHHas R = 8,31 Jx/(Mmonb-K).

m, ﬂ]RT
p

3
O0bem OamioHa, M, pacCUUTHIBaeTCs 1Mo ¢popmyie V = [M— v
1 2

PaccuuTath cpegnue 3HaueHuss Mg, my, T, V.
[TocTpouTtk rpaduk u3MeHeHus: oobema OaJIIIOHA MO pe3yJbTaTaM ONBITOB.
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Bapuanm 25
CocTaBUTh 3EKTPOHHYIO TAOJINIlYy ONPEAEIEeHNUs NHAYKTUBHOCTH U SHEPTUU MarHuT-
HOT'O I10JIs1 COJIEHOUIA.

Ne Komriectso puTKoB Cuita Toka | MargauTHBIN IIOTOK
OIIbITa conezonz[a I, A ®, BO

1 1100 4 0,000006

2 1115 3 0,000007

3 1120 2 0,000008

4 1125 3 0,0000065

5 1130 5 0,000007

6 1135 4 0,0000075

7 1140 3 0,000008

ND
NunykTuBHOCTH coneHonaa, ['H, paccuuthiBaetcs no hopmyine L= o

1
DHeprus MarHATHOTO TOJIA cojieHonaa, Ik, paccunuTeiBaeTcs o ¢popmyie W = 5 LI2.

[TocTpouTh rpadvku U3MEHEHUS WHAYKTUBHOCTH M SHEPTMM MAarHUTHOIO MOJS MO pe-
3yJIbTaTaM OIIbITOB.
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34JJAHHUE 5
Annpoxcumayusn pynxuuii ¢ Excel

ANnpokcuManusi — 3TO 3aM€Ha UCXOJHON (QyHKUMU npubOamxeHHo. OHa npume-
HSIETCs B ClIydasix, KOrJa UCXOoHash (PYHKIHS CIUIIKOM CJIOXHA JJIsl BBIYMCICHUN WM Ke
BOOOWIE HET (POPMYIIBI 1JIs1 UICXOAHOW (QYHKUMHU, a (PYHKLHMS 3a/1aHa TabJIULENd CBOMX 3HA-

YEeHUU:

X X1 X2 ces Xn
y Y1 Y2 ‘e Yn

Ilpumep evinonnenun 3a0anusn 5

AnmnpokcumMupyeMm (pyHKIUIO M0 CIEIYIOUIUM UCXOJHBIM JIaHHBIM:

X

3,82 4,33 4,82 5,23 5,77| 5,92 6,53 7,47 7,56 7,97 8,3 8,54 8,77 8,9
y 112,88/14,25/15,18/16,33|17,67/17,71/19,31/21,68/21,49/22,63|22,99|23,54,24,74/24,57

Llocnedosamenvrocmo deticmauti 6 EXCEL:
1 OtkpeiTh pabouee okHo EXCEL u BBecTH 3HaUCHMS TaHHBIX X U Y.

2 IlocTpouTh TOYEUHYIO AUATPAMMY.

3 Bomonauts nyHkTel MeHIO {uarpamma — lo6aButh JuHuio Tpenaa. Ha Bxian-
ke Tun BBIOpaTh TUN IUAarpamMmbl (HapUMep, JTUHEHHAs).

4 BrwiOpats Bianky IlapameTrpbl U MOCTaBUTH v B okae Iloka3aTsb ypaBHeHUE
Ha guarpamme u \ B OKHe I1OMECTHTH Ha AMArPAMMY BeJHUHHY J0CTOBEPHOCTH
anmpoxcumanuu (R"2). Jluarpamma npuMeT BUJI, IPEACTaBICHHBIN Ha puc. 5.1.

5 IloBroputh nmn.2-4 st APYrux TUNOB auarpamm (JiorapupMuuecKkoi, HoJIMHOMU-
aJIbHOM, CTETIEHHOM, SKCIIOHEHIIUAIHLHOM ).

3aBucumocTtb y=f(x)
y = 2,2949x + 4,2435

2_
25 x R®=0,9974
22 /
19 oy
16 e [TNHENHBIN (Y)

Pucynok 5.1 — I[Ipumep nuarpaMmbl ¢ ypaBHEHHEM 3aBUCUMOCTH

34



Bei0epeM U3 MOIy4YEHHBIX anNpOKCUMHUPYIOIUX (YHKIMN Hawrydlryr. B naHHom

ciydae 3To jguHehHas QyHkmusa Y=2,2949x+4,2435, Tak KaKk BEIUYHHA JTOCTOBEPHOCTHU

AIIPOKCHUMAIIH Yy HCC HanOOJIbIIIAS.

BapuaHTsl 3a1aH1S S

AnNnpoKCcUMUpOBaTh (PYHKIMIO MO MCXOAHBIM JaHHBIM. BpiOpaTh HawsIydliuid BUA

anmpoxkcumarui. Bertoop 060cHOBaTS.

BapuanTs! 3ananus 5 npeacTtaBieHsl B Ta0. 6.1.

Tabawnra 6.1.
Bapuant 3nayennsa Xu 'Y
1 X 1,01 151 202 251 3,01 3,49 3,98 4,48 4,99 5,49
Y 502 592 7,14 8,32 9,02 9,58/ 11,06 11,96 12,78 13,98
2 X 1,02 159 212 2,61 3,05 3,56 4 4,5 5,03 5,56
Y 3,04/ 4,03 4,40 5,02 5,43 5,34 6,07 571 6,63 6,03
3 X 1,10 1,55 2,09 2,52 3,07 3,57 4,05 4,56 5,06 5,53
Y 3,12 4,69 8,86| 16,46 31,08/ 53,13| 81,20 122,64 173,47 234,29
4 X 1,08, 1,53 2,05 2,58 3,02 3,58 4,06 4,56 5,01 5,51
Y 1,04 4,09 6,39 6,15 6,18 5,42 6,53 8,04 12,31 19,30
5 X 1,1 1,33 158 1,81 2,09 2,32 2,59 2,85 3,14 3,43
Y 3,46 5,52 9,24| 12,70| 19,13| 24,92 34,35 43,86 57,61 71,99
6 X 1,21 13| 1,56 1,9 2,19 2,35 2,61 3,01 3,16 3,53
Y 75,4 95,8| 216,5 599,7| 1424,7| 2309,7| 5029,9| 16697,7| 26190,4| 79471,0
7 X 2,01 251 3,02] 351 4,01 4,49 4,98 5,48 5,99 6,49
Y 7,02 7,92 9,14| 10,32 11,02 11,58 13,06 13,96 14,78 15,98
8 X 2,02 259 312 361 4,05 4,56 5 55 6,03 6,56
Y 441 5,000 518 5,67 6,00 5,83 6,52 6,11 6,99 6,36
9 X 2,101 2,55 3,09] 352 4,07 457 5,05 5,56 6,06 6,53
Y 9,18/ 17,00 31,88| 50,53| 82,49| 123,46| 172,52 239,28 317,98 407,72
10 X 2,08/ 253 3,05 358 4,02 4,58 5,06 5,56 6,01 6,51
Y 6,34| 6,17 6,25 5,42 6,24 8,16 13,08 20,02 30,46 45,73
11 X 2,1 2,33 258 281 3,09 3,32 3,59 3,85 4,14 4,43
Y 19,37| 25,42| 33,90| 42,11| 54,78 66,08/ 82,38 98,92 120,97 144,13
12 X 0,1, 0,33 0,58 0,81 1,09 1,32 1,59 1,85 2,14 2,43
Y 2,70 2,38 12,39| 24,72 50,62| 108,91| 235,84| 512,48 1228,01| 2931,14
13 X 3,01 351 4,021 451 5,01 5,49 5,98 6,48 6,99 7,49
Y 9,02| 9,92 11,14| 12,32 13,02 13,58 15,06 15,96 16,78 17,98
14 X 3,021 359 4,12 4,61 5,05 5,56 6 6,5 7,03 7,56
Y 521 5,66/ 573 6,16 6,44 6,23 6,88 6,44 7,30 6,65
15 X 3,10 3,55 4,09 4,52 5,07 5,57 6,05 6,56 7,06 7,53
Y 32,44 51,92| 83,99 118,83 174,74| 240,63| 316,43| 414,65 527,20 651,50
16 X 3,08/ 3,53 4,05 4,558 5,02 5,58 6,06 6,56 7,01 7,51
Y 6,12| 5,42 6,41 8,16 12,42 20,39 31,99 47,36 66,67 93,22
17 X 3,1 3,33] 358 381 4,09 4,32 4,59 4,85 5,14 5,43
Y 55,26| 66,82 81,67 96,07 116,68 134,84| 159,57 184,60 216,56 250,07
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BapuanTt 3navenuss X u 'Y
18 X 1,17 153 156] 1,85 209 215 2731 3,01 3,16 3,23
Y 66,90| 193,99| 216,54| 516,48|1054,95|1269,40/2044,99|16697,72|26190,37|32310,49
19 X 401 452 4,03 453 521 549 5098 6,48 6,79 7,39
Y 11} 11,94| 11,16] 12,36 13,42 13,58 15,06f 1596 16,38 17,78
20 X 2,34 2,61 3,24 3,87 4,15 4,62 5,02 5,53 6,23 7,56
Y 4,70 5,02 5,25 5,81 6,05 5,86 6,53 6,12 7,06 6,65
21 X 3,12 3,55 4,11 4,52 5,17 5,47 6,25 6,56 7,06 7,43
Y 33,17 51,92| 85,41] 118,83| 186,67 226,46/ 352,58 414,65/ 527,20/ 623,62
22 X 3,18 3,43 4,25 4,58 5,12 5,38 6,26 6,56 7,21 7,58
Y 6,03 5,45 7,00 8,16] 13,61 16,90 37,79 47,36 76,61 97,49
23 X 1,65 1,98 2,08 2,18 2,35 2,48 2,65 3,05 3,42 3,53
Y 10,15] 16,34] 19,08 21,12] 26,21] 29,90 36,52] 52,60 72,42 77,84
24 X 0,09 0,23 0,35 0,67 0,99 1,12 1,38 1,65 2,04 2,13
Y 2,62 0,99 6,72| 16,93] 36,98 61,58| 125,61| 280,35 909,73| 1191,71
25 X 5,21 5,61 6,12 6,61 7,01 7,59 7,98 8,48 8,99 10,49
Y 13,4 14,12 15,34 16,52 17,02 17,78/ 19,06 19,96 20,78 23,98
34/TAHHME 6

Ilocmpoenue cpagpukoe u madynruposanue ynKyuii cpeocmeamu
Microsoft Excel

Ilens: npuoOpecT HABBIKA BBIYUCICHUSA TaOMUIBl 3HAUEHUH (YHKIUMU U MOCTPOCHUS
rpadukoB.

3aoanue: JInsa QyHkium f(x) COCTaBUThH TaOJIMIly 3HAUYCHUW Ha 3aJaHHOM HHTEpBaJe

[a.b]

C ImaromM

h=(a+b)/10

MaJIbHOC 3HA4YCHHSI B Ta6J'II/II_IC 3HAYCHUI.

BapuaHTbl HHIMBHUYaIbHBIX 33JJaHUN TPUBEAEHBI B Tabauue 3.51.

Tabnuya 3.51

U nocTpouth rpaduk. OnpeaenanuTr MakCUMalbHOE U MUHU-

No f(x) a b
BapI/IaHTa
1 2/2(x-2)2(8—x) -1 0
2 4
4ox-—
3 x*+10 16 1 4
X
4 2(x* +3) 4 -3 3
X2 —2x+5
5 2x —x-05 0 4
6 1+3/2(x—2)2(x—7) -1 5
7 X —4X +3 1 9
8 10x 3 0 3
X
X“+1
9 —2+3/2(x+1)2(5- X) 3
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10 2x? +£—59 -3 4
X
11 ., 4 2 2
(x+2)?
12 3/2x% (x—3) -1
13 2(—x*+7x-7) i -1 4
x* —2x+2
14 X—4X+2+55 1 7
15 1-3/2(x-2)?(5-x) -1
16 4 1
X +4
17 8 x° -4 -1
8+———
X 2
18 1+3/2x*(x - 6) -2 4
19 2X(2x + 3) -2 1
x> +4x+5
2 -
20 B 22(x +3) ., 3) 2,8
X +2x+5
21 2/2x(x+5) -9 5
22 4+§—§/; -2 8
23 2[3x3(x—2) +3 -3
24 3/x(2x°® - 2) 1
25 3/2x 2 12
2x* —3x+4

1

2

Cnucok ucnoJib30BaHHOM JIUTEPATYPHI

Bunessm Opsuc. Excel mis ydenbsix, umkenepoB u crynentos/ Ilep. ¢ anrm.- K.:
FOnuop, 1999.- 528 c.

MeTtonnyeckne ykazaHus K JJaOOpaTOPHBIM U MPAKTUYECKUM 3aHITHSIM 10 TACIIUTI-
auHe «MaTeMaTH4ecKoe MOJICITUPOBAHKE MPOIIECCOB PE3aHMSI U PEKYITUX UHCTPY-
MEHTOB M aBTOMAaTHM3MPOBAaHHBIE CHCTEMbl HAay4YHBIX UcCienoBaHuin»/CocT.
T.B.KazakoBa. — Kpamatopck: AT’ MA, 2000. —56 c.

®dwusuka: [Iporpamma, MeToAMYECKUE YKa3aHUS U KOHTPOJIBHBIC 3alaHUS IS CTY-
JICHTOB-3A0YHUKOB TEXHOJIOTHYECKUX CIICIIMAILHOCTEH BBICIINX yYEOHBIX 3aBejIe-
nuti / B.JI. TlpokodreB, B.®. [ImutpueBa, B.A. Ps6os u nap.; [Toxg pea. B.JI. IIpo-
Ko(beBa. — 2-¢ u3., ucnp. — M.: Beicur.mk., 2001. — 143 c.
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