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1 TPEBOBAHUSA K BBIIOJHEHUIO KOHTPOJIBbHOM PABOTHI

KoHnTponbsHas paboTa siBIsieTCS CpeCTBOM MPOBEPKHU MPABMIBHOCTU YC-
BOCHHUsI CTYJEHTAMU OCHOBHBIX IOJOKEHUN HM3y4aeMOW NHUCUMIUIMHBI MpPU ca-
MOCTOATENbHOHN noAroroBke. KonTponapHas padoTa COAEpKUT 3aaHus MITh 3a-
nanuii. 3aganus 1 —3 BBIMOIHAIOTCS B TeKCTOBOM peaaktope Microsoft Word, a
3aanus 4 — 5 BBIMONHAIOTCS B AJIEKTPOHHBIX Ta0Oauiax Microsoft Excel. K ka-
KJIOMY 3aJ]aHUs JOJIKHO 0053aTebHO MPUJIaraThCsl yCIOBUE.

KoHnTponbsHas pabota 10okHa ObITh MOJMMCAaHa ABTOPOM C YKa3aHUEM J1a-
ThI BBINIOJIHEHUS U CIIMCKA UCIIOJIb30BAaHHBIX UICTOYHHKOB.

Ha TuTy/IbHOM JIMCTE KOHTPOJIbHOM PadoThl HEOOXOAMMO YKA3aTh:
HAUMEHOBaHHe Kadeapbl, Ha3BaHUE MAUCHMILUIMHbI, HOMEP KOHTPOJbLHOM
padoThl, cBOM WIKU(P, Kdp rpynnsl, paMHIHI0, UM H 0TYECTBO.

KoHTponbpHas paboTa BBINOJIHSAETCS Ha KOMIIBIOTEPE U pacleyaThIBACTCs
Ha IpUHTEpe Ha JucTax popmara A4, KECTKO CKPETNIEHHBIX MEXKy COOOil.

[Ipy MOBTOpPHOI ciaue KOHTPOJbHOM pabOThl Ha MPOBEPKY Ha UCIpaB-
JICHHBIX JIUCTax JOJDKHO ObITh HamucaHo «Vcmpasnenus». IlepBoHauanbHBIM
BapUaHT KOHTPOJIbHOU pabOThI M PELIEH3UN Ha HEE JODKHBI TPUIIaraThCsl.

BapuaHT KOHTpOJIbHOI paboThl BeIOMpaeTcs no tabdaune 1.1 B cooTBeTcT-
BUU C JIByMs MOCIEIHUMH Idpamu mudpa (Homepa 3a4eTHON KHUXKKH) CTY-

JACHTA.
Tabnuya 1.1

Ipennocnennss [Mocnenusis udpa 3a4eTKH

tbpa eIk T T T 5 [ 6 [ 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 3AIAHUA K KOHTPOJIBHOM PABOTE

2.1 3apanue Nel

C momortipio TeKcToBOro penakropa Word HaOpath OTBETHI K TeOpETHYE-
ckuM BompocaM. OTBeTbl OPOPMUTH B COOTBETCTBUU C TPEOOBAHMSIMHU yKa3aH-
HbIMU B Tabnue 2.1.

OO0bem oTBeTa Ha KaXKbI TeopeTrnueckuil Bonpoc 1 — 3 crpanuibl. Mox-
HO MCIOJIb30BaTh OTCKAHUPOBAHHBIE PUCYHKU U PUCYHKH, CIECIAHHBIE C ITOMO-
o ScreenShot.

Konontutyn nomkeH comepxatb GaMuiInio, UMs CTyAE€HTa, IHUQp rpyI-
bl U BBITIOJIHAEMbIN BaApUAHT.

Tabnuya 2.1
= s,
bl
.| E
= =
= T oA =
S| © al| = Crtuiab Ctuiab ocHoBHoro | Hymepauus
= | &9 2 KoJsioHTHTY/IBI
% 5 E = 3aroJioBKa TEeKCTa CTpaHuIl
-2 é = ;
©
<
. B -
. Times New Roman, Bepxy crpa
Arial, pasmep 16 asmep 12 pt, BbI Bnusy no B2, WpHQT
1 1,5 | 1,25 | pt, noxyKupHbIH, P p 1= Pt Y Times New
paBHHUBAHUE TIO LHEHTPY
0 LIEHTPY Roman, pasmep
HIUPUHE JIUCTA. 10 pt

Tahoma, 18 pt, | Times New Roman,

2 2 127 MTOJTYKUPHBIN pa3mep 14 pt, BbI- Brusy ciicea Buusy no nesn-
’ KYpCHUB, TI0 Jie- paBHUBaHUE IO TPy
BOMY Kparo HIMPUHE JIHCTA.

Times New Roman,
pa3mep 12 pt, BbI- Bsepxy no Bsepxy no
paBHUBaHUE 110 LIEHTPY LIEHTPY

IIMPUHE JUCTA.

Verdana, 18 pt,
3 1,3 2 | IOJYKUPHBIH, IO
HEHTPY

Times New Ro- | Times New Roman,

4 15 15 man, 14 p;[, 1o- pa3mep 12 pt, BbI- Bsepxy Brusy ciicea
JIY)KAPHBIA Kyp- paBHUBAHUE 110 cIipaBa
CHB, IIO IHI/IpI/IHe IHI/IpI/IHC JINCTA.
Tahoma, 14 pt, Times New Roman,
. pa3mep 12 pt, BbI- Buusy no
5 1,5 1,3 | moJTy>KUPHBIA, TIO Beepxy cieBa
paBHUBAHUE 110 LEHTPY

LEHTPY

IIMPUHE JIACTA.




IIpoooncenue mabauyer 2.1

. s,
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S| 8 g = Cruib Cruab ocHoBHoro | Hymepanus KOO THIVIADL
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Arial, 16 pt, mo- | Times New Roman,
6 | 1.8 1 | JOPKMpHEIH Kyp- | pasmep 12 pt, Bbi- Brusy ciea | Buu3sy crnpasa
CHB, 110 JIEBOMY paBHHUBaHHE TIO
Kparo LIUPUHE JINCTA.
Times New Roman,
verdana, l{ Pt pasmep 12 pt, BeI- | BBepxymo | Buu3sy no nes-
! 2 1,2 | momyxupHIi, o ABHHUBAHUE 110 LIEHT Tp
eHTPY p Py y
B IIMPUHE JINCTA.
Times New Ro- | Times New Roman,
8 15 14 | Man, 14 pt, no- pa3mep 12 pt, BbI- Bsepxy Bsepxy no
’ ’ JY’)KUPHBIN Kyp- paBHMBAHHUE 110 crpasa LEHTPY
CHB, T10 LIEHTPY LIUPUHE JINCTA.
Verdana, 14 pt, TlgiflseNelV; R‘[O?:r | Buusy no
9 2 1,6 | noxyxupHsbIi, 10 P p 1~ Db Y Beepxy cnpaa
paBHHUBaHHE TIO HEHTPY
[IpUHE
IIUPUHE JINCTA.
Arial, 16 pt, mo- | Times New Roman,
10 | 1,5 | 1,8 | KHPHPIM KD~ | pasmep 12 pt, BoI- Buu3sy cnesa | Bepxy cieBa
CHB, 110 JIEBOMY paBHHUBaHHE TIO
Kparo IIMPUHE JINCTA.
Tahoma, 14 pt, | Times New Roman,
11 2 15 MTOJTYKUPHBIN pa3mep 12 pt, BbI- Bsepxy no Brepxy cripasa
’ KYpCHB, TIO IIeH- paBHHUBaHHE TIO HEHTPY
Ty [IMPUHE JINCTA.
Times New Ro- | Times New Roman,
121 19 127 man, 16 pt, mo- pa3mep 12 pt, BbI- Bsepxy Buusy no uesn-
’ ’ JyXXUPHBIH, 110 paBHUBAHUE IO crpaBsa Py
HEHTPY IIMPUHE JIUCTA.
Arial, 14 pt, mo- | Times New Roman,
131 15 [115 JTYyXUpPHBIN Kyp- | pa3smep 12 pt, BbI- Buusy no Bsepxy no
’ ’ CHB, 110 JIEBOMY paBHUBAHUE IO LEHTPY LEHTPY
Kparo IIMPUHE JIUCTA.
Tahoma, 18 pt, | Times New Roman,
14| 2 1,5 | MOMKUDHBH pasmep 12 pt, Bbi- Buusy cneBa | Bru3y ciesa
KYPCHB, TIO IIIU- paBHHUBaHHE TIO
puHe IIMPUHE JINCTA.
Verdana, 16 pt, TlgiseNelV; Rtogl?, Bgepxy 110
15| 14 2 | MOJYXUPHBIH, TIO P p 1~ Db pxy BBepxy cieBa
paBHHUBaHHE TIO HEHTPY

LEHTPY

IIUPUHE JINCTA.




IIpoooncenue mabauyer 2.1

. s,
bl
2| &
=| F3| S
S| 8 2| = Cruib Cruab ocHoBHoro | Hymepanus
= =2 = KoJsioHTHTYIBI
g 5 E = 3aroJI0BKa TeKCeTa CTPaHMI
-2 é = ;
©
<
Arial, 14 pt, mo- | Times New Roman,
16 2 18 JTYyXUpPHBIN Kyp- | pa3mep 12 pt, BbI- Bsepxy BHI3Y ClpaBa
’ CHB, 110 JIEBOMY paBHUBAHUE IO crpasa yep
Kparo LIUPUHE JINCTA.
Times New Ro- | Times New Roman,
17 | 15 |123| Man 14 pt, no- pa3mep 12 pt, BbI- Buusy no Buusy no uen-
’ ’ JY’)KUPHBIN Kyp- paBHMBAHHUE 110 LEHTPY TPy
CHB, 110 IEHTPY LTUPUHE JINCTA.
Tahoma, 14 pt, | Times New Roman,
181 18 118 MTOJTYKUPHBIN pa3mep 12 pt, BbI- BHISY ClieBa Bsepxy no
’ ’ KYPCHB, 110 1I€H- paBHMBAHHUE 110 Y LEHTPY
TPy LIUPUHE JINCTA.
Verdana, 16 pt, Times New Roman,
. pa3mep 12 pt, BbI- Bsepxy no
19 2 0,5 | HOJYKUPHBIH, 11O ABHMBANIG 1O o Beepxy cnpaBa
JIEBOMY Kparo P HEHIpY
LTUPUHE JINCTA.
Arial, 14 pt, nio- TlgtiflseNelV; RtO?LT’ Brepx
20 | 1,3 | 0,8 | ayxupHbId Kyp- P aBHIp)IBaHEIé o ort EBZ BBepxy cieBa
CHB, 110 IIMpPUHE P P
HIMPUHE JINCTA.
Tahoma, 14 pt, TlgiseNelV; Rtogl? | Buusy no
21 | 2,5 1,2 | mosyXUpHBIiA, TIO P p 1~ Db Y Beepxy cnpasa
HeHTPY paBHUBAHUE IO HEHTPY
IIMPUHE JINCTA.
Times New RO~ 165 New Roman,
man, 16 pt, ro- asmep 12 pt, BBI- Buusy no nen-
22 | 1,3 | 1,25 | nmyxupHBIi Kyp- P aBHIP)IBaHEIe; o BHusy cneBa }; t
CHB, 110 JIEBOMY P Py
Kparo LIUPUHE JIUCTA.
Verdana, 14 pt, lelr:;seNelV; Rtozl?, Baepxy mo Baepxy mo
23 2 1,27 | momy>XUpHBIiA, 110 P p 1~ Db pxy pxy
HeHTpY paBHUBAHUE IO LEHTPY LEHTPY
LIUPUHE JINCTA.
Arial, 14 pt, no- TlgtiflseNelV; RtO?LT’ Brepx
24 | 18 2 | JIyXHUpHBIH Kyp- P aBHIp)IBaHEIé o ort EBZ BHuzy cneBa
CHB, 110 IIMpPUHE P P
LIUPUHE JINCTA.
Tahoma, 14 pt, | Times New Roman,
25| 15 15 MTOJTYKUPHBIN pa3mep 12 pt, BbI- Buusy no Brepxy ciiepa
’ ’ KYPCHB, 110 JIe- paBHMBAHHUE 110 LEHTPY
BOMY Kpato HIMPUHE JINCTA.
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2.1.1 Bonpoc 1. Tema: Onepayuonnasn cucmema Windows

DOnemeHThl OKHA. [[aHeb UHCTPYMEHTOB.

N3Menenue pasMepoB U COCTOSIHUSA OKHA.

Cnioco0Ob1 0TOOpakeHUs 00BEKTOB B OKHE.

Co3nanue nanku B Windows.

Co3nanue sSpiabIKOB.

[Mposoanuk (Windows Explorer). OcHoBHBIE (YHKIIHH.
KonupoBanue u nepemeiieHne 00beKTOB.

PaGouwnii croin. [lanens 3aga4. MHOrOOKOHHBIN HHTEpdeEiic.
Crpykrypa okHa B Windows.

DOneMeHThl OKHAa. MEHIO OKHA.

[Tanka «Mo# KOMIIBIOTEP.

Crpaska B Windows.

daiine u daiinosas crpykrypa Windows.

[Touck (aiiyioB, Nanok 1 NPUII0KEHUM.

YcraHoBka u ynanenue npuiioxenuit Windows.

CrnocoObl oToOpaxkeHus 00beKTOB B OKHE. COpTHpOBKa OOBEKTOB B

Crannaprabie nporpamMMbl WiNdows: GJI0KHOT, KaJIbKYJISTOP.
I'maBHOE MeHIO.

DneMeHThI OKHA. [1aHenb HHCTPYMEHTOB.

N3meHenune pa3mMepoB U COCTOSIHUS OKHA.

Cnioco06b1 0TOOpakeHUs 00HEKTOB B OKHE.

Co3nanue nanku B Windows.

Co3nanue sSpiabIKOB.

[Mposoanuk (Windows Explorer). OcHoBHBIE (yHKIIHH.
KonupoBanue u nepeMenieHne 00beKTOB.

2.1.2 Bonpoc 2. Tema: Texcmoeswtii peoakmop Word

Penaxrop popmyn 8 Word.
Coznanue Tabnuil.

Pa6ouee okHo penakropa Word.
PenaxtupoBanue tabau.
®dopmar mpudra.

IleyaTh JOKYMEHTOB.

IIpoBepka npaBonucaHus.

BBoJ B TEKCT clielManbHBIX 3HAKOB.
Co3nanue JOKyMEHTa.

®dopmar ab3ara.

Pa6ota co cTusamu.

Pucosanue cpencrsamu Word.
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Hactpolika nanenen HHCTPYMEHTOB.
ITapameTpsl cTpaHull.

ITynkt Menro «IIpaBkay.

Howmepa ctpanul, ornaBieHue U yKa3aTeNH.
Cnpaska.

Brienenrne 00bEeKTOB.

Penakrop ¢popmyn B Word.
Co3znanue TabiuL.

Pabouee okno pempakropa Word.
PenakrupoBanue TabIuiL.

®opmar mpudra.

IleyaTh JOKYMEHTOB.

IIpoBepka npaBonucaHus.

2.1.3 Bonpoc 3. Tema: Inexkmponnsie maovauuvt Excel

OcCHOBHbBIE MOHATHUS 3IEKTPOHHBIX TaOIHII.
dopMaTUPOBAHUE JAHHBIX.

[leuath paboueil KHUTH.

AOCOJIIOTHBIE U OTHOCUTENBHBIE ajipeca siueekK. Jluana3zoHsl.
CrangapTHble QYHKIIMH.

IToHsaTHE anpeca TYEHKHU.

Tumnel JaHHBIX.

ITynkr menro «IIpaBkay.

Bun okna.

Mactep guarpamm.

MacmtabupoBaHue Ha 3KpaHe U MpU NevaTH.
ITyHKT MeHIO «/laHHBIEY.

Cnpaska.

3amura JaHHBIX U paboyYero Jucra.

[Tynkt mento «Bumy.

IIpenBapuTenbHbIi IPOCMOTP.

dopMar AYEUKH.

Brruucnenus.

OcHOBHbIE TOHATHST 00 AJEKTPOHHBIX TaOIUIIAX.
dopMaTUPOBAHUE JAHHBIX.

[leuath paboueil KHUTH.

AOCOJIIOTHBIE U OTHOCUTENBHBIE ajipeca siueek. Jluana3zoHsl.
CrangapTHble QYHKIIMH.

IToHsaTHE anpeca TYEHKHU.

Tumnel JaHHBIX.



2.2 3aganue Ne2

HaGpatb B TekcToBOM penakrope Word dpopmyiibl u3 tabmuts 2.2.

Tabnuya 2.2
Bapuant dDopmyaa
5tg§+4
—arct
5 arct
4

In(2 + cosx)+ —arct t

2+ cosx)+ - arctg| 10

1 cos x(cosx —sin X)——In\cosx—sin ’
4 4
ix—iln\tgxntZ\WL#—iln\cosx\
25~ 25 5(tgx +2) 25
cos 2x —15 N 4 arcsin 4sin2x +1
15(4 +sin2x) 15415 4 +sin 2x
%(tgzx—ctgzx)+ 2Injtgx]
3 I« 2 .
€ [(x —1)cosx + (x —1)sin x]
§arctgx— —ilnx—_1
2 8 4x* -1 16 |x+1

2 X +1| 1 __1

‘ ‘ 3(x3+1)

(\/ )——In[\/(x2 +1) +3/% +1+1}




IIpoooncenue mabauyor 2.2

Bapuanr

dDopmyaa

1tgx +

%arctg (Vtgx)

|\/1+x

N x| 1-x

X

W1+ X +~/1+X|

+ 2arctg
1+x

10 5 10 3)

16

arctg

In (1+1\0/;)10

5 1 . 4 5 15
— X+ —8InN2X| CoS" X+ —CO0S“ X + —
12 4

tgx
\2 +1tg°x

+ In(1/2+tgzx +tgx)

15

L eost x(3cos? x—5)

(tg?x —1)(tg*x +10tg°x + 1)

e @/x® -

1 Inx2+x\/§+1

3tg°x
53/x* +20x — 603/x? +1203/x —120)
J2 X~/2

42
2—X

arctg

+ [
X2 —x+/2 +1 1—x2

In(x*+2) 1

A(x* +2)

arctg ——

"

1

1

x> +4

In
X% +2
X

%arctg (x+1)—

3c0s® x CcosX

5x% +15x? +18x +8
8(x* +2x +2)?

5 | 2Jx+1[Injx+1-2]
R 3v2

g ————arctg x2
2 2 2

X

+
216(x* +9) 36(x* +9)?

1 X
+ arctg—
648 3

10




IIpoooncenue mabauyor 2.2

Bapuanr

dopmyaa

1 X X
“ctg-—=ctg® =
2 ’ ’ 2

In x
arctgy/x* —1—
VxZ -1

3V @&/x? - 28/x +2)

%(tg *x — ctg*x)+ 2(tg*x — ctgx)+ 6 Inftgx]

57x* +103x? +32 57
————=—arctg(x)
8x(x2 +1) 8

tgx+lsin2x—§x

4 2
1 ., 1.,
—tg"x—=tg“x —Injcos x
0550 Koo

x2 +1++/x* +3x% +1
X
‘1—\/1—x2‘ arcsin x
X X

In‘ ‘

In

2 24 36 8
IxIX + xS + 22 %28 x + = x2Ax
3 11 13 5

In ﬂ ++/3arctg 1yau

Jut +u? +1
2
6 (1+X){(1+ X)) _L+x l+x +1}
16 5 7 4
3 3
3In| \/3 |+ 2 X+32
‘1+\/ﬂ 2(1+‘°&/§)

11




IIpoooncenue mabauyor 2.2

Bapuanr

dDopmyaa

21g°x-3

3 J/tgx
13x —-159 53 X—3
; +—arctg ——
8(x° —6x+13) 16 2
X+1 N X
X +2X+2  4(x?+2x+2)
1
24(x° +4)

‘3\/ tgx — 1‘ J3 2tgx +1

In ———arctg
eftg?x +tgx +1 3 V3

g arctg(x +1)+

iIn\x\ _1 In(x* +1) + Lln(xz +4)
16 18 288

10

x%e*’

2
1, [1+x
_|n_
4 |1-x

+ larctgx
2

1] x+1  3(x+1) 18(x +1)
——| arctg +— + 5
648 3 x*+2x+10  (x2+2x+10)

3-7x—2x° hn x-1
2(x° —x?—x+1)  (x+1)?

(—1x4+§x2—§j+ L In‘ﬁﬁ(ﬁ‘
876 | |

11

xln(x+ V1+x2 )— V1+x2
1, [t x
4

%In(ﬁtgx+ 1+ 2tgzx)
1
n
4
X2

- Earctgx
2

X4

(x +1)%(x? +1

| }x(x—Z)M(xﬂ)s\

—+In
2 X+ 2 \

1
= ——arctgx
)2

12




IIpoooncenue mabauyor 2.2

Bapuanr

dDopmyaa

%(x—l)\/x2 —2x—1—|n‘x—1+ VX2 —2x—1‘

In (S ‘; Z)JT 5 +rarcg ¥t

23Ux?+1+1

—arct
12 2 B
1 (x +1)° ! arctg 2x -1
6 x’—-x+1 /3 J3
1+ [cos>
4 X 2
+2mag$m&——m
X 2 X
CcoS— 1-./cos—
2 2
In\x+ﬂ
vex+1
2
é;—Zx——~+mn@ +2x+2)—- 2arctg(x+1)
(x+1 \ -1
13 5 \/7 —arctgx
1 \/ 2 4+ 7
— +arctgx —2
4 ‘X—Hu x 1)
1(2x°-3x* _§| x? -1
40 x'-1 2 |xX*+1

13




IIpoooncenue mabauyor 2.2

Bapuant dopmyaa
4In\x\—3|n\x—ﬂ—il
In x
arctgy/x* —1—
Vx® -1
1 1
14 \x+ﬂ——ln(x2+1)—2(x+1)
—In ‘X” rctgzx+1
VX +x+1 \/_ V3
|x f| 1 |x V3|
2\/_ ‘x+\/_‘ 2\/_ ‘x+\/_‘
x+1+ln( x=1)
x|
1 1
- Injx —2
3(x—2)3+2(x—2)2+ -2
15 - %{ctgx + % arctg (t%(ﬂ
—%tgx(2+tg2xL/4—ctgzx
21N (x+4  5x+12 |
\x+2 X +6x+8\
1 1
arctgx + ———
x 3x°
1 5 . X+1
—E(3x—19)\/3—2x—x +14arcsmT
16 %[In(sin X++/sin 2x)+ arcsin(sin x — cos x)]
ze—%x+a\/xz+2+In(x+\/x2+2x+2)
1, 24+2x* =X
In +Inlx++/x* +1
N2 \2+2x% +x ( )

14




IIpoooncenue mabauyor 2.2

Bapuant dopmyaa
21g°x-3
3 /tgx
1 1 [x-1
—+—=In——
X 2 |[x+1
2 2
17 3~ X +In(x_1) + arctgx

(x-1)x2+1)  x*+1
2
1{1"] (z-1) _ JRarotg 22+

1512 7% +z+1 J3
ilnu2+u+1_ 1 arctg 2u+1
6 (uU-1)° 3 V3
In X +i
Xx+1 x+1
VX*+2x-3 1 2
——+-—arccos———
8(x+1)° 16 X+1
18 %ex [(x2 —1)cos x + (x —1)° sin x]
arctgtg—x+ln(1/2+tg2x+tgx)
\2+1g°x
1\/27 3 3 ,  3X
—2X° +3X ———=In| X+ =+, |x" +—
2 4&( 4 2}
arcsine* —+/1—e*
%(tg4x—ctg4x)+2(tg2x—ctg2x)+6ln\tgx\
Inx2+1+\/x2+3x2+1
19 X

Xz—_l—lln\x+ﬂ+lln(1+x2)
2(x“+1) 2 4
X 2 2X+1
+—arct —2In(x? +x+1
x> +x+1 /3 J J3 ( )
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IIpoooncenue mabauyor 2.2

Bapuanr

dopmyaa

20

2+/e* —1—2arctgve* -1

3 2 2 5
X—+X—+4x+lnM
2 (x+2)

f—é}Hn‘Sx+9+4\/4x2 +9x+1‘ —%x/4x2 +9x
ey RS0 BRI

5 5
/ 11
x—— G +—

;x/3x —11x+2+—|n

21

3x°
x> +2y*-7°

> 12 +In4/x? +1

X“x+1

1

tg 2

1
——In +
4 2

8sin? =

I 1+1tgx
4 1-tgx

%%/(u x%)° —%31/(1+ X%)®

+—= sm XCOS X

22

ltg(ﬂ SXJ

34 2

—Eln(x+1) +£arctg 2x-1
2 2 3

1x2 In(1+ x*) —Ex2 +lln(x2 —x+1)
2 4 4

iIn\3x +1) +£In\2x -3 —lln\x\
11 33 3

x—1] 12x*-5x-1
X | 2(x3 —x2)

6In%
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IIpoooncenue mabauyor 2.2

Bapuanr

dDopmyaa

23

/ a
a*yx? —a® +a’arcsin—

X

J(G+x2)%(x* -6)
120x°

1. .01 5 1
—Ctg ' X+ —ctg°x — —ctg "X + ctgx
7 g 5 g 3 g g

‘x/2+x X2 +\/_ 1 ‘

X 2\/_‘
1+x 1+x 1
10

24

Ja- xi(x—b) - (a—b)arctg,/x—:b

xarctgx — % In(1+ x*)

% /(XZ _a2)5 _% /(XZ _a2)3

1 1 3 1

8(x-1° 3(x-1° 10(x-1)° 11(x-1*
«/2x+1 «/2x+ 1|
X \42x+1+ﬂ

25

e (x* +2x% +2)

(P T
g —+—
g(z 6)

2 In| sin(a — x) |
b?sin2a  |sin—(a +X),

Xarccos .| —— +~/x — arctg~/x
X+1

3 .5 2
%3 tg x(5tg x+11)
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2.3 3aganue Ne3

Hcnons3ys cpeacTBa TekcToBoro peaakropa Word, co3aats Taduiry.

Bapuanm 1
Nel
3az201060Kk maobauybl Hmozu
Ne2
A | 1 Hl
b I 2 H2
B [ 3 U3
Bapuanm 2
L 3aconosox mabnuym | C SR—
2 4
A 1 2
b 1 2 HTOIro
B 1 2
Bapuanm 3
A 3azonoeok mabnuybl |
1 2 H
B 1 2 |
1 2 i
B Hroro 1 Hroro 2 !
Bapuanm 4
Toeap i Pacxoowt
Mamepuarnbi i
1
—————————————————————— I ————————————————————————————
A 17 P1
b 21 P2
B 31 P3
| HTOTO
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Bapuanm 5

1 3a2010860K maod.auybl Nel No2
2 Al B1
3 A2 B2 | ]
4 A3 B3
NUTOI'O
Bapuanm 6
1
A 1 i Tosap 1 Tosap2
2 !
3
4
5 |
6 | HTOI'1 | HUTOTI 2
Bapuanum 7
3az201060Kk maobauybl Hmozu
All ui
Bi?2 U2
B!3 U3

Bapuanm 8

3az201060Kk maodauybl
Dopma Nel

Haumenosanue

19




Bapuanm 9

-l Jezonosoxmabmuye |- S
2 4
A 1 2
b 1 2 HTOIro
B 1 2
Bapuanm 10
A 3a201060Kk maod.auybl ]
1 2 H
B 1 2 |
1 2 i
B Hroro 1 Hroro 2 !
Bapuanm 11
Toeap i Pacxoowt
1
__________ Mamepuanery __ ______ ____________________
A 11 Pl
B 21 P2
B 3] P3
I UTOro
Bapuanm 12
1 3a201080K maodauybl
2
3
4

Bapuanm 13

Toeap 1 Toeap?2

OO WIN -

HTOI'l | HTOI' 2

20



Bapuanm 14

3az201060Kk maobauybl Hmozu
Al Hl
B2 U2
B|3 U3
Bapuanm 15

3az201060Kk maodauybl
Dopma Nel

Haumenosanue

Bapuanm 16
_____ 1 | _3aconosoxmabnuuer | 3 |
2 4
A 1 2
b 1 2| HTOIo
B 1 2
Bapuanum 17
3azon060k mabnuyvr | N
1 2 [
1 2 |
1 2 i
Hroro 1 Hroro 2 !

21



Bapuanm 18

Toeap i Pacxoowt
__________ Mamepuaner!
A 11 PI
b 21 P2
B 31 P3
|  WUTOro
Bapuanm 19
3az201060Kk maob.auybl
Dopma Nel
Haumenosanue
Bapuanm 20
1 3a201060K maodauybl
2
3
4
Bapuanm 21
1 3a20110860K maobd.auybl Nel No2
2 Al B1
3 A2 B2 1 1
4 A3 B3
NUTOI'O

22




Bapuanm 22

Nel
3az201060Kk maob.auybl Hmozu
Ne2
A ! 1 ul
B I 2 H2
B | 3 U3
Bapuanm 23
Toeap : Pacxoowt
Mamepuanbi i
_____________________
A 11 P1
b 21 P2
B 3 P3
| HTOTO
Bapuanm 24
A i
B 1 | Toeap 1 Tosap2
1
2 !
3 i
+
5 |
6 |\ HTOI'1 | HUTOTI 2
Bapuanm 25
A 3a20/1080k mabnuubl | R
1 2 }
b 1 2 |
1 2 [
B Hroro 1 Hroro 2 |
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2.4 3ananue Ned

C nomombto Excel cocTaBUTh 3J€KTPOHHYIO TAaOJIMILYy W MOCTPOUTH JUa-
rpammy. Pacniedarats Tabnuiy ¢ JaHHBIMU, TaOIUILy ¢ GOPMYJIAMH U IHArpaM-
My. OOBsCHUTH pacueTHble GopMyInbl. BHUMaHue: 7151 HEKOTOPBIX BapUAHTOB
HEO0O0XOUMO JOTOJHATH TAOJIUIlY CTPOKAMU UM CTOJIOIAMH.

Bapuanm 1
[Ipu pacueTe 3aBUCUMOCTU COMIPOTUBIICHUS KPEMHUSI OT TEMIIEPATYPHI
W3BECTHBI CIEAYIONINE UCXOIHbIC TAHHbIE:

Temmeparypa KOHI_[eH-’[paI_[I/ISI MIPUMECHU tho,
T, K Eg, . i | Owmem
5B CM cMm/B-c 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 |19E+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

Paccunrats rho=

1
0 rae Q=1,6-10". Jlo6aButh B TAGNMMILy CTPOKY

«Cpez{Hee SHAYCHHUC») U TPOU3BCCTHU COOTBCTCTBYIOIIHUEC PACUCTHI.

[TocTpouTh rpadguk 3aBUCUMOCTU CONPOTHUBICHHS] KPEMHHUS OT TeMIepa-

TYPBL.

Bapuanm 2

CoctaBuTh TabIUILY JJIsl pacueTa BIMSHUS COJEpKaHUs yriepojia Ha Me-
XaHUYECKHE CBOWCTBA CTAJIEH.

Jlano: pazMepsl 00pasua 1o ucnbitanus: Lo — qunHa, Fo — otomans nore-
peuHoro ceuenus; L, F; — pa3mepsl oOpasiia mociie UCIbITAHMUS.
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No Pa3mepni 00- | Pa3mepsi 00-

00- pasua J10 uc- pasuia ocie | OtHocuTEenbHOE | OTHOCUTEIBHOE C.%
pasia MIBITAHUS WCIBITaHUS | cyxkenue , % | yaumunenue §,% |
cranu | Lo,MMm FO,MM2 Ly,mMm | Fymm?

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

F,—F
PaccuutaTh OTHOCHUTENBHOE CyKE€HHE O (HOopMyse w :%-100%, OT-
0

L, -L
HOCUTEJIbHOE YJUIMHEHuEe no dopmyie & :%-100%. C,% — mpotieHT yriie-
0

pona, 3aJaH.
[TocTpouTh rpaduku BIUSIHUS COACPKAHUS YTiepo/ia HA MEXaHUYECKUE
CBOWCTBA CTAJIEN.

Bapuanm 3

Paccuurate B (OalmuCTUYECKYH0 TOCTOSIHHYIO TajdbBaHOMETpa) IS S
OMBITOB 1O popMmyiie
CoUo
B =
n

0

, Tie Co — eMKOCTh 3TaJIOHHOTO KOHJIeHcaTopa, ND;

U0 — nanpsbkeHre Ha oOKIJIaIKax 3TaJIOHHOTO KOHAeHcaTopa, B;
Ny — HAYAJIbHOE 3HAUCHUE «3aHUMKaY.
Paccunrtath 3HaUeHUs 3aps/I0B HA OOKIIaaKax KoHeHcatopa ql u q2, K,
JUTSL KQXI0T0 OMBITa 1Mo hopmysie =/4N, TIe N —OTKIOHCHHUE «3aiunKa.
Pacuetsl 0opopMUTh B BUIE TaOJIUIIBI:

No Co, ,
OIIBITA Uo, B n®d Mo U.B KJI/BI[GJ'I. nl | al 2| a2
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

Jlo6aBuTh B Tabauily cTpoky «MakcuManbHOE 3HAUYCHHE 3apsija KOHJICH-
CaTopa» U BBIYUCIUTH COOTBETCTBYIOIIME 3HAUCHUSI.

[TocTpouTh rpaduk 3aBUCUMMOCTH 3apsija Ha OOKJIa/Kax KOHAEHcATOpa OT
HaIpPSHKEHUS.
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Bapuanm 4

JlaHo:
3ason KoaundecTBo BEIOPOCOB, T [1JIH BBIOpOCOB, T
ra3000pa3HbIX | KUAKUX | TBEPJIX | ra3000pa3HbIX | KUJIKHX | TBEPABIX

HKM3 654836 254135 | 547812 10000 20000 | 20000
K3TC 36547 54782 | 25471 10000 20000 20000
CKM3 21479 62145 | 251448 10000 20000 20000
K 962147 997125 | 951254 10000 20000 20000
OMCC 458721 36547 | 365478 10000 20000 20000

Paccuutath kKonmuecTBO BbIOpocoB, mpesbimaromux I[IJIH (mpenenbHo
JIOMYCTUMBIE HOPMBI) JJII KaXKJIOr0 U3 3aBOJIOB U B 001eM. J|06aBUTH CTpOKY
«MakcumanbHOE KOJIMYECTBO BHIOPOCOBY» U BBIYMCIHUTH COOTBETCTBYIOIINE 3HA-
YEHUS.

[TocTpouTh THCTOrpaMMy KOJMYECTBA BEIOPOCOB 3aBOJIOB.

Bapuanm 5
N3BecTHBl naHHBIE O BBIOpOCaX aBTOMOOWIIBHBIX Ta30B B Pa3IUUYHBIX
CTpaHax.

KomnuectBo ma- | [lomycTtumoe Cpenice
3HAYCHHE
KomuuecTBO | MmIMH, COOTBETCT- | KOJMYECTBO
BBIOPOCOB C
CrpaHna MaIIIVH, BYIOIIIUX CAaHU- | BBIOPOCOB OJI- .
. OJTHOM Ma-
MJIH. IIT. | TApHBIM HOPMaM, | HOW MAaIllMHbI
IITUHBI 32
% 3a roJi, T
roJ, T
Poccus 86 54 59 63
Ykpanna 54 46 61 71
['epmanus 71 87 43 58
lNonnanaus 45 89 35 45
CIIIA 127 74 48 60

Paccunrtath n0omycTUMOE KOJUYECTBO BHIOPOCOB Ha TEPPUTOPUU CTPAHBI
(KonuuecTBO MallivH, COOTBETCTBYIOIIMX CAHUTAPHBIM HOpMaMm * JlomycTtumoe
KOJMYEeCTBO BbIOpocoB ojHoM MamuHbl 3a o1 (JJKBC = KMCCH - IKB)); pe-
aJbHOE KOJMYECTBO BbIOpOCOB B cTpaHe (KonnuecTBo MaiimH, COOTBETCTBYIO-
[IUX CAHUTAPHBIM HOpMaM * JlomycTHUMOE KOJIMYECTBO BHIOPOCOB OJIHOM MaIllu-
HbI 32 ToJ + KonnuecTBO MalivH, HE COOTBETCTBYIONIMX CAHUTAPHBIM HOpMaM *
CpenHee KOIMYECTBO BEIOPOCOB OJJHOM MAIIMHBI 32 TOJ).
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OnpenenuTs caMylo 3arps3HEHHYIO TEPPUTOPUIO (HauOOoIbIIasi pa3HOCTh
MEXAY pealbHbIM U JOITYCTUMBIM KOJIMYECTBOM BBHIOPOCOB).

OnpenenuTs caMylo 3arps3HEHHYIO TEPPUTOpUIO (HauOOoIbIIas pa3HOCTh
MEXAY pealbHbIM U JOIYCTUMBIM KOJIMYECTBOM BBHIOPOCOB).

[TocTpouTh THCTOrpaMMy KOJUYECTBA BHIOPOCOB JIJISl 33JIaHHBIX CTPaH.

Bapuanm 6
CocTaBUTh ANMEKTPOHHYIO TAOIUIly pacueTa YPOBHS pajdallvu MpH siAep-
HOM B3pBbIBE.

JlaHo:
MormiHocTs B3pbiBa, KT 400
Paccrosinue no paiiona cocpenorouenus, km | 70
B,...c 3)

Paccuutath ypoBens paauauuu P(O) no popmyie
P(O)=
10 Mowmnocms  e3pwisa (tg(45-2))*

Ckopocmb  cpednezo  eempa

Paccm—e 0o P-mna cocpedomouenus
( 22
Pacuetr opopmMuts B Bujie TaOIUIBI IPU CKOPOCTU CPEIHETO BETPA, paB-
noit 10, 15, 20, 25, 30, 35, 40, 45, 50 km/4.
[TocTpouTth rpadmk 3aBUCUMOCTU YPOBHSI paJualiii OT CKOPOCTU CPEeJIHE-
ro BeTpa.

jlj \/Paccm—e 00 p—Ha cocpedomoyeHus ’

Bapuanm 7
CocTaBUTh AJEKTPOHHYIO TaOJMIly MapamMeTpoB padOThl TUIPABINYECKO-
r'o BOJIOIIPOBOJA.

VYuactok | I, M N P ac, d Vi [ 1+k, AH,
a/c | MM | M/cC M

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

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

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

4-5 2,8 6 |0,007/8| 0,27 | 20 1,3

5-6 5,8 9 |0,00/8| 0,31 | 20 1,3

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

7-8 8,4 27 |0,0078| 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
CyMMapHsbIe OTepHU Haropa =
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O6o3Hauenus: |, M - guHa TpyObI; N — ymciio Boaopaz0opHbIX MpHUOO-
poB; P — BEpOATHOCTh COBMECTHOTO ACHCTBUS MPUOOPOB; (C, JI/C — pacueTHBIN

7Z'd2

pacxon; d, MM — BHyTpeHHuii auamerp Tpy6sr; V, m/c = 1000-qc/( 2 ) - cko-
¢/1000)>

pocth B Tpybe; i = 1,735‘0,001-W — TUIPABIMYECKUH YKIOH JUIs

cTambHBIX TpYO; 1+K| — yuer MecTHmIX moTeps; AH, M = il(I +K;) — motepu na-

nopa.

ITocTpouTts rUCTOrpamMMy ISl PACUYETHBIX 3HAYCHUM.

Bapuanm 8
[Tpu cBOOOHOM MajeHuu Teda ¢ uHTepBanioM At=1/60 ¢ 3amepsiics mpoii-
JCHHBIN TEJIOM IIyTh X.

t, C X, CM |V, cMm/c |a, cm/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

Paccuntath CKOpOCTh TajieHUsS B MOMEHT BpeMEHH t, cMm/c, 1o dopmyiie

V. = Xieat — Xt 2 a = Xirat — 2 Xi + X at
t = U yCKOpeHue, cM/c”, o popmyne ¢ = (AD)?

At

[TocTpouTh rpadvKku 3aBUCUMOCTHA CKOPOCTH M YCKOPEHUSI OT BPEMEHHU.
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Bapuanm 9
boino npoBeneHo 3 ombITa it ONpe/eeHUs] COMPOTUBIICHUS TPOBOIHUKA
mmHoit L=42,5 cM u ceuennem S=7,065 cm’. B pe3yJibTaTe MOJy4YeHa CIEAYIO-
mas Tadauna;

No onpita | Hanpsixkenue U, B | Cuna Toxka I, A
1 1,6 0,5
2 1,2 0,4
3 2,2 0,7

U
Paccuurtath conpoTuBiieHHe MPOBOJHUKA IO popmyne R = » YACNbHOE

RS
COIPOTHBIICHHE - 110 popMyJIe p = T Omnpenenuts cpeHee 3HAYEHUE COMPO-

TUBJICHUS] U CPEJIHEE 3HAUEHHUE YACIbHOr0 conpoTusiieHus. OhopMuTh pe3yib-
TaThl PACUE€TOB B BU/IC TAOIUIIBI.

[TocTpouTh rpaduky 3aBUCUMOCTEH COMPOTUBICHUSI OT HAMPSIKEHUS U
CHUJIBbI TOKA.

Bapuanm 10
Jns ypaBHenusi Baun-gep-Baanbca wusBecTHbl: a=3,59 J°aTM./MOIIB’;
b=0,0427 1/M0b.
[To cnegyrommm naHHBIM:

T,K | v, 1/mMoib
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
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8,3143/101,3T a
paccuuTaTrh AaBJICHUE, aTM.: P = - -
v-b v
[TocTpouTh TOYeUHBIE TPAPUKH (TOUKU, COCAUHEHHBIE CTIAXKUBAIOIIUMU

JTUHUAME) 3aBUcuMocTel P(v) 1ist Tpex paznuunbix 3HaueHuid T.

Bapuanm 11
[Ipu uccienoBaHuM BIUSHUS Pa3TUYHBIX (PAaKTOPOB HA CHUJIBI pe3aHus
OBUTN MOJYYEHBbI CIEAYIONNE SMIUPUIECKUE 3aBUCUMOCTH COCTABJISIIOIIUX CH-
JIbl PE3aHUs OT PJIEMEHTOB PEXMUMA PE3aAHUS:

Pz = 4230y 025056064
Py — 2121\/70,2580,591:0,61

Px = 561\/70,0380,361:0,82.
Paccuurath 3HaUEeHUSA COCTaBJIAIOIIUX CHUJIBI PE3aHUA ITPU CICAYIOIMNX
3aJ1aHHBIX 3HAUYCHHAX 3JICMCHTOB PCXKHMMaA PC3aHUA:

Vv, 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

ITocTpouTs rHCTOrpaMMy 3HAYEHUI COCTABJISIOIINX CUJIBI PE3aHMUS.

Bapuanm 12
CocTaBUTh DJIEKTPOHHYIO TaOJIMIy OMPENCIICHUS BIUSHUS COAEp KaHUS
yIJIEPOJA HA MEXAHUUYECKUE CBOMCTBA OTOXKEHHBIX CTAJIEH.

No 06- 0 Fo, [Ipenen [Ipenen
pasia C,% |dg,mm | pr, H pg, H vy | TEKYHECTH, | IPOUHOCTH,
MlIla MlIla

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
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3neck C,% — mporeHTHOE cojiepkanue yriepoja; do, MM — auamerp 00-
pasua 10 ucnsiTaHus; Pr, H — Harpy3ka, COOTBETCTBYIOIIASA IUIOMIAIKE TEKyYe-
CTH; P, H — HaubombIas Harpy3ka, IpeallecTBYIOas pa3pylieHuo o0pasia;

2
F_ md, )
0 =7, ~ NepBOHAYANBHA] INIOWANb NONEPETHOO CEeHCHNS oOpasia, MMm",
npeaen tekydectd, MIla (pr/Fo); npenen npounoctu, MIla (pg/Fo).

[TocTpouTth rpaduku 3aBUCUMOCTH MOKa3aTeIe MEXaHUUYECKUX CBOMCTB

OT COZIEP>KaHUs B CTAJIA YIJIEPOa.

Bapuanm 13
CocTaBUTh ANEKTPOHHYIO TAOJIMILY ONpEJEIeHUs] €EMKOCTH HEU3BECTHBIX
KOH/ICHCATOPOB U €MKOCTH IIPHU UX MOCJIEI0BATEILHOM U MapaJIIeIbBHOM COEIU-
HEHUSX.

N Bt cund | n | o | T G
1 10 65 55
2 9,78 63 59
3 10,23 66 62
4 10,47 064 60
5 9,57 62 57

3nech 3 — OamnucTUYecKasl MOCTOsIHHAS TajJbBaHOMETpa; Ny, N, — MaKCH-
MaJIbHOE OTKJIOHEHHE «3aiunkay; Cq, Cy, Cpp, Cpe — COOTBETCTBEHHBIE EMKOCTH
koHAeHcaTopoB; U0=60B — HauanbHOE HanpsiKeHue.
n n CC
c=Pm ; C=L 0 ; Cop= C1tCo; Cpe = 4.
U, U, C, +C,
[TocTpouTh TUCTOTPAaMMBbI EMKOCTH KOHJIEHCATOPOB.

Bapuanm 14
TpaekTopusi cHapsija, BbUIETAIOLIETO U3 OPYAUS MOJ YIJIOM O C Hayajb-

HOU CKOPOCTBIO V0 , OIMACBHIBACTCS YPaBHCHUSIMMU:
X(t)=v tcosa,

y(t)=vtsina _g;.

Pacuet TpaekTopuu oQpOpMUTH B BUI€ TaOIHUIIbI:
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X y(x)

0

2

4

6

ox’ 2

3nece  y(x)=xtga ———5—, 0§ =9,8mu/c’. Pacuer npepsath, Koraa
2v, cos“ a

cHapsiA «yizer nox semmon, T.e. Y(X) Oyaer paBHO HYJIIO WM MEHbLIE HyJISL.
Hcxonnbie naHHbIe:
1)« = /3;v, =35xm/ mun; 2) a =rl4;,v, =30 km/ mun.
OGpatuTe BHUMaHHE Ha COOTBETCTBUE €IMHHI] U3MepeHHs (JIydlle BCe
TIEPEBECTH B KMJIOMETPBI U MUHYTHI).

[TocTpouTh TpaeKkTOpuU MojieTa CHapsaa (TOYEUYHBIE JUArpamMMbl, COEau-
HEHHbIE CTIaKUBAIOIIUMU JTUHUSIMHU ).

Bapuanm 15
Bo Bpems nmpoBeAEHUS ONBITOB — UCCIEAOBAHUS 3aBUCHUMOCTH TEMIIEpa-
TypBbl pe3aHus OT JIEMEHTOB PEXXUMa pE3aHUs METOJOM E€CTECTBEHHOM TEPMO-
napel — IPYU TOYEHUM 3arOTOBKHU M3 cTaiu 45 auamerpom 50 MM pe3LoM, OCHa-

meHHbIM TBepAbIM ciutaBoM T5K10, Oblna nmonyuena o6001eHHasI 3aBUCUMOCTD

11 Temnepatypst pesanms: O = 70v° %5204

Paccuurath 3HaueHUS TEMIICPATYPbI PC3aHUA AJIA CICAYIOINX 3aJJaHHBIX
QJICMCHTOB PCKUMaA 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 1,5

[TocTpouts Tpu rpadurika 3aBUCUMOCTH TEMIIEPATyphl OT CKOPOCTH V, MO-
Ja4u S, rTyOuHBI pe3anus t.
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Bapuanm 16
Paccuurath paccrosiHue 10 3Be37bl, 1K, 3Hasl €€ a0COJIIOTHYIO U BUIUMYIO
3BE3HYIO BEJIMYHHY, 110 popMyiie

5+ A6c.6enuuuna— Buoumas eéenuvuuna

Paccrosinue = 10 >
OdopMuthb pacueTsl B BUJI€ TaOIUIIBIL:
AGcomntoTHast
3BE3/IHAs
Buaumas eJINYrHa -5 -3 -1 1 3 5
3BE3/IHAs
BeJIMYMHA
-5
-3
-1
1
3
3)

[TocTpouTs nuHelHbIE TpadUKU 3aBUCUMOCTU PACCTOSIHUSL 10 3BE3/bI OT
BUIMMOMU 3BE3JHOUN BEIINYUHBI.

Bapuanm 17
CocTaBUTh 3JIEKTPOHHYIO TAOJIMIy pacueTa KOJIMYECTBa TEILUIOTHI, HEOO-
XOJUMOTO JIJIsl HAarpeBaHMsI Tra3a MpHU MOCTOSHHOM JIaBJIEHUWHU, U pabOThI pacuiu-
peHus rasa.

Macca rasa Temmeparypa rasza, K
Ne omeiTa HayajbHasg | KOHEYHas
m, Kr
Tl T2
1 140 300 330
2 150 310 340
3 155 320 350
4 160 330 355
> 170 340 360

MousipHast Macca raza M = 3210~ kr/mMous.
Momnsipaas razosas noctostHHass R=8,31 Jlx/(monb K).
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MounsipHasi ~ TEIJIOEMKOCTh  ra3a MNpPU  TOCTOSHHOM  JaBJICHUHU
Cp = 29 Ix/(monb K).
KomudectBo temtoTsl, /[, HeoOXoauMoe Il HarpeBaHUs raza MpH TI0-

CTOSIHHOM JIaBJIEHUH, BBIYUCIAETCS 110 hopmysie Q = %Cp (T,-T).
Pabora pacmmpenuss raza, [k, Beiuucisgercs 1o dopmylie
m
A=—R(T,-T,).
v (T

[TocTpouTh KpyroBble IUarpaMMbl KOJIMYECTBA TEIUIOTHI U pabOTHI 1O pe-
3yJbTaTaM OIIBITOB.

Bapuanm 18

Ko
Paccuntath TemmonpoBOAHOCTh KpeMHUs mo dopmyne K =T o TUISL
-To

CIenyromux 3HaueHuu T:

T, K |K, Br/(cmK)
200
250
300
350
400
450
500
550
600

npu cieayromux 3aaanabix 3HaueHusx: Ko =350, To = 68. Dtu 3HavyeHus 3a-

MUCAaTh B OTJEIbHBIC SUEHUKH (T.€. MPU pacyeTax HEOOXOAMMO HCIIOIb30BaTh a0-
COJIIOTHBIE ajipeca sueek). JJo6aBuTh B Tabnuily cTpoky «CpeaHee 3HaUCHHE» U
IPOM3BECTH COOTBETCTBYIOIINE PACUETHI.

[Toctpouts rpaduk 3aBUCUMOCTH TETUIOMPOBOIHOCTH KPEMHHS OT TEM-
nepaTyphl.

Bapuanm 19
CocTaBUTh JIEKTPOHHYIO TAOJUILY JJIS ONIpEeICHUs JaBICHUS U MOJISIP-
HOM Macchbl CMECH T'a30B.
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No O6meMm cocyna Macca rasa, kr Temnepatypa
OITbITA V, M reaus my BOJIOpOA My 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

MosipHast Macca remust My = 4-10  kr/mons, Bogopoaa — M, = 2:10 =
KI/MOJIb.

Momnsipaas razoBas noctostHHas R = 8,31 [Ix/(monb-K).

HaBnenue cmecu Tra3oB, Ila, paccuutbiBaeTcss 1o  dopmylie

m,_ m, |RT
P= + :
M, M,V

MonspHas macca CMeCH ras3oB, KI/MOJIb, pacCUMTBIBaeTCs 1O (Gopmyre
B m, +m,
ml/M1+m2/M2 .
CocTaBUTh THCTOIPAMMBI U3BMEHEHUS! 1aBIICHUSI U MOJISIPHOM Macchl CMe-
CH Ta30B M0 pe3yJibTaTaM OIBITOB.

Bapuanm 20
CocTaBUTh 3IEKTPOHHYIO TAOJUIy pacyeTa CpeIHUX KMHETUYECKUX SHEp-
I'Mil NOCTYNaTeNbHOIO U BpallaTENIbHOTO IBUYKEHUHM MOJIEKYJ BOJOPOAA.

Ne onpiTa | Macca Bomopona m, xr | Temmnepatypa Bogopoaa T, K
1 1 400
2 1,5 410
3 2 425
4 2,5 430
3) 3 440
6 3,5 450

MonsipHast Macca Bogopoga M = 2:10 ™ kr/Moib.
Momnsipaas razoBas noctostHHas R = 8,31 [Ix/(monb-K).
CpenHsisi KMHETHYECKasi dHEPrus MOCTYNaTeIbHOTO M BpallaTeIbHOTO

3m
JABWO)KCHUS MoJjekyn, JIk, paccuumthiBaetcss mo ¢opmynam: £, = M RT
m
E, =—RT,
M
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[TocTpouTh rpaguku U3MEHEHHM KHUHETHMYECKHX 3HEPruil MOCTYNaTelb-
HOI'0 Y BpaILATEJIbHOIO JIBUKEHUS MOJIEKYJI 10 PE3YJIbTaTaM OIIBITOB.

Bapuanm 21
CocTaBUTh 3JIEKTPOHHYIO TaOJUIly pacuera 00bEMHOU IIOTHOCTH JHEP-
TUU MOJI KOHAEHCATOPa M CHJIbl MPUTSKEHUS TUIACTUH. 3a30p MEXAY IJIaCTH-
HaMH 3aI0JIHEH CIIIOJOM.

TLroma s mwiacTuy S, M°
0,01
0,015
0,02
0,025
0,03
0,035

Bapsi koHgeHcaTopa Q = 10 °Kun.
JlvsnexTpudeckas MpOHUIIAEMOCTD CITIOMBI € = 0.
DIIeKTpHUecKas TOCTOSHHAs & = 8,85-10 % d/u.

OO0BbeMHas TNIOTHOCTh YHEPTUM MOJIsI KOHJIeHcaTopa, J[x/M, BEIYUCIISETCS
2

— . Cuna nputskenust ruactud, H, BeumciseTcs mo

no dopmyne W = 26,5

2

2¢,S
[TocTpouTts rpaduku 3aBUCUMOCTENH 0OBEMHON MIOTHOCTH SHEPTUU U CH-

bopmyne F =

JIbI MPUTSKCHHUSA TNIACTHH KOHACHCATOPA OT IUIOMAaan IJIACTHH.

Bapuanm 22
CocTaBUTh JEKTPOHHYIO TabNuUIly onpeaeneHus ko3pdpuuuenta 1updy-
3UM U BHYTPEHHETO TPEHUS a30Ta.

Ne onpita | Temnepatypa azora T, K | JlaBnenue azora p, [1a
1 200 99800
2 245 99900
3 280 99995
4 300 100000
3) 325 100010

36



MousipHast Macca azota M = 28:10 ™ kr/mMous.

Momnsipaas razoBas noctostHHass R=8,31 Jlx/(monb K).
IInoTHOCTH a30Ta MPU HOPMAJIBHBIX YCIOBUAX Po = 1,25 Kr/nm°.
JlaBIIeHHe a30Ta IPH HOPMATBHBIX YCIOBHSX Po = 1,01-10° ITa.
Temmepatypa azota npu HOpMaJIbHBIX ycinoBusax To =273 K.
S dexrnBHblii qramerp Monekyimsl a3ota d = 3,110 70 m.
[octosuuas Bonpumana K = 1,38:10 7% Jx/K.

Koodpdummenr  aubdysmu, M7/c, BbuHCHseTcs 10 opMyie

2KT RT
D= yRALE
3nd?p \ 2M

KoadpuimeHT BHyTpeHHETO TpeHUsl, KI/(M-C), BBIYUCISIETCS 10 GOpMyJIE:
_ Dp, T,
PoT
[locTpouTh rucTOrpaMMbl U3MEHEHHS Kod(puuuentoB auddy3uu u
BHYTPEHHET0 TPEHHUS a30Ta 0 pe3yJIbTaTaM OIbITOB.

Bapuanm 23
CocTaBUTh NEKTPOHHYIO TAOJIMILY pacueTa aMIUIUTYAbl TAPMOHUYECKUX KO-
nebaHuii MaTepualibHON TOYKH Maccoit m=10r.

[lepron konebanust | AMIUIUTYJA KOje-
T, c OaHMil, M
1
1,5
2
2,5
3
3,5
4
4,5
3)

ITonnas sueprus Touku E = 0,02 [Tx.

o 1 |2E
AMmntyna konebaHui, M, BberUMCiseTca nmo dopmyne A=-—. |—, rae
w\m

2 -1
w = ? — NUKJINYCCKasg 9acTtoTa, C .

[TocTpouTs rpaduk 3aBUCUMOCTH aMIUTUTYAbI OT MEprUoaa KojieOaHus.
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Bapuanum 24
CocTaBUTh JJIEKTPOHHYIO TaONMIly ompejeseHus odbema OajioHa, CO-
JepKaIIero KHUCIOPOI U aproH.

Macca, r
Ne onpITa | KHCITOpOIA aprosa Temmepatypa | Jlapierne
T, K p, Ila
m; m,
1 75 300 285 98500
2 80 310 290 99900
3 85 320 300 100500
4 90 295 305 101000
3) 95 290 310 101500
6 100 280 320 102000
Monsipass Macca kucmopoga M; = 32:10 °  kr/momb, aprona -

M, = 40-10 ~° kr/mob.
Momnsipaas razoBas noctostHHas R = 8,31 [Ix/(monb-K).

m_m
OGbeM GasioHa, M°, pacCUMTHIBAETCS IO (hopMyIie V :(Ml + MZ ] il
1 2) P

Paccuurats cpennue 3HaueHust My, my, T, V.

[TocTpouth rpaduk u3MeHeHUs: 0ObemMa OaIOHA MO pe3yJbTaTaM OIlbI-
TOB.

Bapuanm 25
CocTaBUTh 3JEKTPOHHYIO TAOJIMILY ONpPEAEIICHUS] MHAYKTUBHOCTH U SHEp-
MU MarHUTHOTO TOJISL COJICHOU/IA.

KonngecTBO BUTKOB .

Ne Cuia Toka | MarauTHBIA TOTOK
OIThITA coneﬁonz{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

WHayKkTUBHOCTH colieHouAa, [ H, paccunuteiBaetcs mo gopmyne L = R
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DOHeprusi MAarHUTHOTO TOJIsL cojieHouAaa, [k, paccuuTbiBaeTcs Mo popmy-

1
HeW:EUZ.

[TocTpouTs rpadvku U3MEHEHUS MHIYKTUBHOCTU M SHEPIMH MAarHUTHOTO

MOJIS 1O pe3yJibTaTaM OMBITOB.

2.5 3aganue Ne5

Annpokcumauusn pynxyuin ¢ Excel

AnnpokcuManus — 3TO 3aMeHa HCXOJHOW (PYHKUIHUH TPUOIMKEHHOM.

OHa mpuMeHseTCs B cllydasix, Korjia ucxojaHasi GyHKIMS CIUIIKOM CIIOXHA st
BBIYMCJICHUN WJTK K€ BOOOIIEe HET (OPMYIIbI Jis1 UCXOAHOW (yHKIMU, a (QYHK-
1M 3a/1aHa TaOIMIe CBOUX 3HAYEHUM:

X

X1

X2

Xn

y

Y1

Y2

Yn

[Tpumep. AnnpoKCUMUPOBATH (PYHKIMIO MO CAEAYIOIIMM UCXOIHBIM JIaH-

HBIM:

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 |12,88| 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

[TocnenoBarenbHOCTH AeiicTBuil B EXCel:
1 OrtkpsiTh pabouee okHO EXCel u BBecTH 3HAUCHUSI TAHHBIX X H ).

2 IlocTpouTh TOUECUHYIO AUATPAMMY.

3 BrbinmonaHuThs myHKTH MeHIO0 Juarpamma — /[00aBUTH JIMHUIO TPeHAA.

Ha Bkiianke Tun BpIOpaTh THI AHAarpamMMmsbl (HaripuMmep, JTMHEHHas).

4 BpiOpate Bkiaaky IlapaMerpsl U mocTtaBUTh V B okne IlokasaTsb

ypaBHeHHe Ha JuarpamMMe i \ B OKHE [[OMeCTHTh HA AHATPAMMY BeJTHYH-
HY 10CTOBepHOCTH anmpokcumamuu (R2). luarpamma npuMeT BUj, MPEJ-

CTaBJICHHBIN Ha pucyHke 2.1.

5 IloBroputh mm.2-4 st Ipyrux TUIOB Juarpamm (JorapupMHUYECKOH,
MMOJIMHOMMATBHOM, CTETICHHOM, YKCIIOHEHITHATBHOM ).
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25

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

22

>

R? = 0,9974

19

16

13 1

10

*y
e [TVHENHBIN (Y)

Pucynok 2.1 — IIpumep auarpaMMsbl ¢ ypaBHEHUEM 3aBUCUMOCTH

Bri6epeM u3 NMoaydyeHHbIX allpOKCUMUPYIOMUX (PYHKIMI Hannyuinyio. B
JAaHHOM cilydae 3To JuHenHas QyHkuus Y=2,2949x+4,2435, Tak kak BeIU4YHHA
JIOCTOBEPHOCTH AIMPOKCHMALHH Y Hee Hanbomsimast (R* =0,9974).

Ycnoeue zaoanua Neb

AnmnpokcuMupoBaTh (YHKIHMIO N0 HCXOAHBIM JlaHHbIM. BpiOpaTh Hau-
JTy4lIuil Buj annpokcumaruu. Beibop 060cHOBATS.
BapuanTel 3aanus 5 npeacrasieHsl B Tadnuie 2.3.

Tabnuya 2.3
Bapuanr 3navennsa X un Y
1 X| 1,01f 1,51 2,02| 2,51 3,01f 3,49 3,98 4,48 4,99 5,49
Y| 5,02 5,92 7,14 8,32 9,02 958 11,06 11,96 12,78 13,98
2 X| 1,02 1,59 2,12| 2,61 3,05 3,56 4 4,5 5,03 5,56
Y| 3,04| 4,03 4,40 5,02 5,43 534 6,07 5,71 6,63 6,03
3 X| 1,10F 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 3,558 4,06 4,56 5,01 5,51
Y| 1,04/ 4,09 6,39 6,15 6,18 542 6,53 8,04 12,31 19,30
5 X 1,1 1,33} 1,58] 1,81 2,09 232 259 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 1,3] 1,56 19 219 235 261 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} 2,51 3,02 3,51 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 2,59 3,12| 3,61 4,05 4,56 5 5,5 6,03 6,56
Y| 4,41 5,00[ 5,18 5,67 6,000 583 6,52 6,11 6,99 6,36
9 X| 2,10F 2,55 3,09| 3,52 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
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IIpoooncenue mabauywr 2.3

Bapuant 3navenuss X u Y
10 X| 2,08] 2,53] 3,05 3,58 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 2,58 2,81 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 0,33f 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 3,51] 4,02 4,51 501 549 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] 3,02] 3,59 4,12 4,61 5,05 5,56 6 6,5 7,03 7,56
Y| 5,21 5,66 5,73 6,16 6,44 6,23] 6,88 6,44 7,30 6,65
15 |X] 3,10 3,55 4,09 4,52 507 557 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/ 4,58 502 558 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 3,58 3,81 4,090 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
18 |X] 1,17] 1,53] 1,56 1,85 2,09 2,15 231 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] 4,01 4,52 4,03 453 521 549 5,98 6,48 6,79 7,39
Y| 11f 11,94| 11,16 12,36] 13,42 13,58 15,06 15,96 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 5,17 547 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 2,35 248 2,65 3,05 3,42 3,53
Y|10,15| 16,34| 19,08 21,12 26,21| 29,90 36,52 52,69| 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
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