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Br100op BapnanTa
Br16op BapraHTa KOHTPOJIBHOM paOOThl OCYHIECTBISIETCS MO ABYM IOCJIEIHUM LHU]-
paM 3a4eTHOM KHMXKKH (Tabi. 1).
Tabnuua 1 - Berbop BapuanTa KOHTPOIBHON pabOThI

e nocnen-
Hue umbpum 3amanue 1 3amanue 2 3amanue 3 3amanue 4 3amanue 5
3a4eTHOM
KHHXKXKKHN
00 1.1 2.1 3.3 1 1
01 1.2 2.2 3.4 2 2
02 1.3 2.3 3.5 3 3
03 14 2.4 3.6 4 4
04 1.5 2.5 3.7 5 5
05 1.6 2.6 3.8 6 6
06 1.7 2.7 3.9 7 7
07 1.8 2.8 3.10 8 8
08 1.9 2.9 3.11 9 9
09 1.10 2.10 3.12 10 10
10 1.11 2.11 3.13 11 11
11 1.12 2.12 3.14 12 12
12 1.13 2.13 3.15 13 13
13 1.14 2.14 3.16 14 14
14 1.15 2.15 3.17 15 15
15 1.16 2.16 3.18 16 16
16 1.17 2.17 3.6 17 17
17 1.18 2.18 3.7 18 18
18 1.1 2.2 3.8 19 19
19 1.2 2.3 3.9 20 20
20 1.3 2.4 3.10 21 21
21 1.4 2.5 3.11 22 22
22 1.5 2.6 3.12 23 23
23 1.6 2.7 3.13 24 24
24 1.7 2.8 3.14 25 25
25 1.8 2.9 3.15 26 1
26 1.9 2.10 3.16 27 2
27 1.10 2.11 3.17 28 3
28 1.11 2.12 3.18 29 4
29 1.12 2.13 3.9 30 5
30 1.13 2.14 3.10 31 6
31 1.14 2.15 3.11 32 7
32 1.15 2.16 3.12 32 8
33 1.16 2.17 3.13 31 9
34 1.17 2.18 3.14 30 10
35 1.18 2.3 3.15 29 11
36 1.1 2.4 3.16 28 12
37 1.2 2.5 3.17 27 13
38 1.3 2.6 3.18 26 14
39 1.4 2.7 3.12 25 15
40 15 2.8 3.13 24 16
41 1.6 2.9 3.14 23 17




[Iponomxenue Tabaus! 1

e nocnen-
HUe UQPpPbI
Sa9CTHO 3amanue 1 3amanue 2 3amanue 3 3amanue 4 3amanue 5
KHIDKKA
42 1.7 2.10 3.15 22 18
43 1.8 2.11 3.16 21 19
44 1.9 2.12 3.17 20 20
45 1.10 2.13 3.18 19 21
46 1.11 2.14 3.15 18 22
47 1.12 2.15 3.16 17 23
48 1.13 2.16 3.17 16 24
49 1.14 2.17 3.18 15 25
50 1.15 2.18 3.1 14 1
51 1.16 2.4 3.2 13 2
52 1.17 2.5 3.3 12 3
53 1.18 2.6 3.4 11 4
54 1.1 2.7 3.5 10 5
55 1.2 2.8 3.6 9 6
56 1.3 2.9 3.7 8 7
57 14 2.10 3.8 7 8
58 15 2.11 3.9 6 9
59 1.6 2.12 3.10 5 10
60 1.7 2.13 3.11 4 11
61 1.8 2.14 3.12 3 12
62 1.9 2.15 3.13 2 13
63 1.10 2.16 3.14 1 14
64 1.11 2.17 3.15 2 15
65 1.12 2.18 3.16 3 16
66 1.13 2.5 3.17 4 17
67 1.14 2.6 3.18 5 18
68 1.15 2.7 3.1 6 19
69 1.16 2.8 3.2 7 20
70 1.17 2.9 3.4 8 21
71 1.18 2.10 3.5 9 22
72 1.1 2.11 3.7 10 23
73 1.2 2.12 3.8 11 24
74 1.3 2.13 3.10 12 25
75 14 2.14 3.11 13 1
76 15 2.15 3.13 14 2
177 1.6 2.16 3.14 15 3
78 1.7 2.17 3.1 16 4
79 1.8 2.18 3.2 17 5
80 1.9 2.6 3.3 18 6
81 1.10 2.7 3.4 19 7
82 1.11 2.8 3.5 20 8
83 1.12 2.9 3.6 21 9
84 1.13 2.10 3.7 22 10
85 1.14 2.11 3.8 23 11
86 1.15 2.12 3.9 24 12




[Iponomxenue Tabaus! 1

e nocnen-
HUe UQPpPbI
Sa9CTHO 3amanue 1 3amanue 2 3amanue 3 3amanue 4 3amanue 5
KHIDKKA
87 1.16 2.13 3.10 25 13
88 1.17 2.14 3.11 26 14
89 1.18 2.15 3.12 27 15
90 1.1 2.16 3.13 28 16
91 1.2 2.17 3.14 29 17
92 1.3 2.18 3.15 30 18
93 14 2.2 3.16 31 19
94 15 2.1 3.17 32 20
95 1.6 2.5 3.18 32 21
96 1.7 2.4 3.2 31 22
97 1.8 2.3 3.1 30 23
98 1.9 2.1 3.4 29 24
99 1.10 2.2 3.5 28 25

TpedoBaHus Kk 0GpOpMIICHHUIO KOHTPOJIBLHOMH Pad0ThI

1 KouTpoapHas padoTa BBINOIHIETCS Ha JucTax (popmaTta A4, )KECTKO CKpPEIJIEHHbIX
MEXKy COOOM.

2 3ananus 1-4 u ycinoBHE K 3aJaHMIO 5 MEYATalOTCsl CPEICTBAMH TEKCTOBOTO pelaK-
topa Word for Windows.

3 OOBeM OTBETOB Ha KaXK[bIM U3 TEOPETHUYECKUX BONPOCOB 3a1aHuil 1-3 — ot 1 no 2
CTpaHHUIl IPU MOJIYTOPHOM MEKCTPOYHOM HHTEpBaJie, BbicOoTa MpUPTa (Kpome 3aro-
70BKOB) — 12. CTpaHuLIbl 1OKHBI OBITh IPOHYMEPOBAHBI.

4 K 5-My 3aaHuto 00513aTe€IbHO Npujaraercs Tabauua ¢ pacueTHBIMU (OPMYyITaMH.

5 Ilpu noBTOpHOI claye KOHTPOJILHOM pabOThl HA MPOBEPKY HA MCIPABIEHHBIX JIHC-
Tax JOJKHO ObITh HanucaHo «McnpaBnenus». [leppoHavyanbHbI BApUaHT KOHTPOJIb-
HOU paboThI U PELIEH3UU Ha Hee J0HKHBI TPUIIaraThCsl.

3aoanue 1. Omeemumo na meopemuyeckuti gonpoc. Tema: Onepayuonnasn cucmema
Windows.

1.1 Dnementsl okHa. [laHenb HHCTPYMEHTOB.

1.2 M3meHeHue pa3MepoB U COCTOSIHUS OKHA.

1.3 Cnoco06sl 0TOOpakeHus 00bEKTOB B OKHE.

1.4 Cospanue nanku B Windows.

1.5 Coznanue spibIKOB.

1.6 TIIposoanuk (Windows Explorer). OcHoBHBIE (DYHKIIHH.



1.7 KonupoBaHue u nepemelieHne 00beKTOB.

1.8 PabGouwnii cton. [lanens 3agau. MHOTOOKOHHBIN UHTEpGEIC.
1.9 Crpykrypa okHa B Windows.

1.10 DnemenThbl OkHA. MEHIO OKHa.

1.11 [Manka «Moil KOMIIBIOTEP.

1.12 Cnpaska B Windows.

1.13 daiinel u daiinoBas crpykrypa Windows.

1.14 TTouck Qaitnos, nanok U NPUI0KEHHII.

1.15 VcranoBka u yaanenue npuinoxenuit Windows.

1.16 Cnioco6s1 0TOOpakeHus: 00bEKTOB B OkHE. COPTUPOBKA OOBEKTOB B OKHE.
1.17 Crannaprabie mporpamMmbl Windows: 6J10KHOT, KallbKYJISTOP.
1.18 'maBHOE MEHIO.

3aoanue 2. Omeemums na meopemuueckuil onpoc. Tema: Texcmosuvlil pedakmop
Word for Windows.

2.1 Penaxtop ¢popmyn B Word.

2.2 Cozpnanue Tabiui.

2.3 Pabouee okHo pemakropa Word.

2.4 PenaktupoBaHue TaOIMII.

2.5 @®opwmart mpudra.

2.6 TleyaTh JOKYMEHTOB.

2.7 TlpoBepka mpaBOnMCaHUs.

2.8 BBOJ B TEKCT ClENMATIbHBIX 3HAKOB.

2.9 Cozpnanue TOKyMEHTA.

2.10 ®opmart ab3aria.

2.11 Pabora co CTUIISIMU.

2.12 PucoBanue cpencramu Word.

2.13 Hactpoiika naHeyeil MHCTPyYMEHTOB.

2.14 IlapamMeTpsl CTpaHUL.

2.15 Ilynkrt mento «IIpaBkay.

2.16 Homepa cTpaHull, OTJIaBIICHUE U YKA3aTENM.

2.17 Cnpaska.

2.18 Beinenenue oObEKTOB.

3aoanue 3. Omsemumov na meopemuueckuil gonpoc. Tema: InexmpoHHvle madbauybl
Excel.

3.1 OcHoBHBIE OHATHUST 00 IEKTPOHHBIX TaOIHIIAX.

3.2 ®opmaTupoBaHUE JaHHBIX.

3.3 [leuaTh paboueit KHUTH.

3.4 AGCONIOTHBIE U OTHOCUTEINIbHBIE aJjpeca siueek. J(namna3oHsl.

3.5 Cranpgapthble QyHKUIHH.

3.6 TlonsTue anpeca sTYEHKHU.



3.7 Tunsl 1aHHBIX.

3.8 Ilynkr meHto «IIpaBkay.

3.9 Bupn okHna.

3.10 Macrep nuarpamm.

3.11 MacmtabupoBanue Ha S3KpaHe U MpH MeyaTu.
3.12 IIyHkT MeHIO «/laHHBIEY.

3.13 CmpaBka.

3.14 3amuTa 1aHHBIX U paboyero JIMCTA.
3.15 IIyHkT meHt0 «Bumny».

3.16 IIpenBapuTENbHBINA TPOCMOTP.

3.17 ®@opmar srueiKy.

3.18 Beruucnenus.

3aoanue 4. Ucnonvsys pedaxmop ¢popmyn Microsoft Equation 3.0, nabpame 6 mek-
cmosom peoakmope \Word credyrowue popmynol:
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dopmyna

dopmyna
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% Dopmyia % dopmyna
m m
10 Xzex2 13 In |X+1|
2 V2x+1
llnl+—x+larctgx X ok 2 21In(x? + 2x + 2) - 2arctg(x +1)
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dopmyna

dopmyna

&| Bapuanr

arctgx + - ——-_
x 3x°

—%(3x—19 3-2x—x? +14arcsinXTJrl

[
©| Bapuant

arcsine* —+/1—e?*

%ﬁgW—cm4ﬁ+2@fx—cwzﬁ+6mW4

X2 +14+4/x%+3x% +1

%[In(sin X +4/sin 2x)+ arcsin(sin x — cos x)] In X
x-1 1
———Inx+ +=In{l+x?
[;xz—%x+é}/x2+2+In(x+\/x2+2x+2) 2(x* +1) 2 x+3 4 ( )
X 2x+1
1/ _ arctg ———- 2In(x2 + x+1)
L 2+2¢ X+In(x+\/x2+l) X2+ x+1 \/_ J3
2 \/2+2x +X
o Etgzx 3 20 | 26" —1-2arctge* -1
3 Jtgx 3 2 2(y o)
1 1 1 X—+X—+4x+lnM
el i 3 2 (x+2)
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22 +z7+
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1 X 1 1\/ 2 _.2\5 az\/ 2, 27\3
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% Dopmyna % ®opmyia
m m
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2 sin(a —
e masxty-3x2 4t In(x “x+1) _ in - (=)
2 4 b?sin 20 |sin—(a + x)|
3 2
Eln|3x+q+§ln|2x—3|—gln|x| xarccos‘/—xl+ X —arctg~/x
X+
x-1 12x*-5x-1
6In| - 35 2
x| 2 -%?) == Vio*x(Btg*x +11)
23 26
a*yx*-a’ +a’° arcsinﬁ %arcsinx—x%2 1-x?
X
1
J@+x?)* (x> 6) ﬂxhﬁ]
120x°
1 0)1( 1 1 Inx+6+\/60x—15x2|
?ctg7x+gctgsx—gctgsx+ctgx N ox_3 ‘
- | 24 X=X +\/_ L | —In\/3x2—3x+l+£(2x—l
\/_ ‘ X 2\/5‘ 83 2
1 (1+x*) 1 (1+x*) 1 1avi=xt+1 141X
10 ( x4 ] +§ ( N ] 2 4 x? 4 x*
27 6y* 30 —15In(x+2+\/x2+4x+5)
x*+2y-7° l( 3x ]
= Inftg —| + cos 3x
ﬂlntg( X] 3 2
? ° 2 llnﬁ+£arctghr2u
1 x+arctga‘ Vu? +u+1 V3
W'” 19— ‘ [(1+ arctg? y) + 2arctg® y}
y y)
Y[(l+ arctgzy)2+2arctg3y} (X" +y )[1+ arctg’ ][H arctg ]
X X
1 231
(x2+y2)(1+arct92X)(l+arctgxl)2 i+—arct XX
X X X V3 3
1 Yl+x*+x 1 V1+x*
—In———-—arctg
4 1+xt-x 2 X

11




= =
2 2
§ ®opmyia § ®opmyia
m m
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3aoanue 5. C nomowwio Excel for Windows cocmasumeo snexmponnyio mabauyy u no-
cmpoums ouazpammy. Pacnewamams mabauyy ¢ Oauuvimu, maoauyy c gopmyramu u
ouazpammy. ObvsicHums pacuemuvie Gopmyavl. Buumanue: 051 HeKOmMoOpwvIX 8APUAHMO8
maobauyvl He0OX0OUMO OONOJIHAMb CIPOKAMU UIU CHOAOYAMU.

Bapuanm 1
[Tpu pacueTe 3aBUCUMOCTU COMIPOTUBIICHUS KPEMHHUSI OT TEMIEPATYPhl U3BECTHBI Clie-
JYIOIIUE UCXO/IHbIC JIAHHbIE:

Temmeparypa KOHI_[eH-’[paI_[I/ISI MPUMECHU tho,
T, K Eg, me é’l’ n’_3 OM'cM
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
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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
Paccunrath rhO:Q—nu’ rie Q=16-10"°. Jo6asuts B Tabmumy crpoky «Cpeanee

3HAYEHHUE» U IIPOU3BECTH COOTBETCTBYIOIIME PACUETHI.
[TocTpouTs rpaduk 3aBUCUMOCTH CONTPOTUBIICHUS KPEMHHUS OT TEMIIEPATYypPHI.

Bapuanm 2
CoctaBuTh TAONMILy JJIsi pacyeTa BIUSHUS COJIEpXKAHUS YIJIepoja Ha MEXaHWYECKHUe
CBOMCTBA CTaJICH.

No o6 Pa3mepsl 00pa3- | Pazmepst 0Opas-
200 1a 10 ucrbita- | 1a nociue ucnpl- | OTHOCHTEAbHOE | OTHOCUTEIBHOE
pasia 0 C,%
HUS TaHus cyxenue y, % | ynnunenue 0,%
cTaln 5 5
Lo,MmMm | Fo,MM Li,mm | F,mMMm
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: pa3Mepsl o0pasua 10 ucneltanus: Lo — qiuna, Fo — muomans nonepeyHoro ce-
yenusi; Li, F1 - pasmepsl oOpasma mnocne wucnbiTanus. OTHOCHUTEIBHOE CYKEHHE
F,—F —L
W= %-100% , OTHOCUTEJBHOE yJINHEHHUE & :Q-loo%. C,% - mpotueHT yriepoja,
0 0
3aJaH.
[TocTpouTh rpaduKu BIUSHUS COACPKAHMS yIIIepo/ia HA MEXaHUYECKHe CBOICTBA CTa-

JIen.

Bapuanm 3
Paccuurats B (0a/IMCTUYECKYIO TOCTOSIHHYIO TaJlbBAHOMETPA) JIJIsE 5 OMBITOB 1O (op-
MyJie
CoUo
B=
n

, Tie Co — eMKOCTh 3TaJIOHHOTO KOHJIeHcaTopa, ND;

0

U0 — HanpsbkeHre Ha oOKJIaiKax 3TaJIOHHOTO KOHAeHcaTopa, B;
Ny — HAYAJILHOE 3HAYCHUE «3aMUMKa).
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Paccuurtath 3HaUeHMS 3apsiIOoB HA 00KIaaKkax koHaeHcatopa ql u g2, K, 11 kaxaoro
ombITa 1Mo Gopmyne =4N, rae n —OTKIOHEHUE «3aiurKa.
PacueTsl 0opopMUTH B BUE TaOIUIIBI:

No Co, ,
oHEITa Uo, B nd No U,B Knileﬂ. nl gl n2 g2
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 TabnuIly cTpoky «MakcumanbHOE 3HAaUCHUE 3apsija KOHACHCATOpay U BbI-
YUCIIUTh COOTBETCTBYIOIINE 3HAUCHHUS.
[TocTpouTth rpaduk 3aBUCUMOCTH 3apsijia Ha OOKJIaIKaX KOHJACHCATOPA OT HAMPSKCHUSI.

Bapuanum 4
JlaHo:
3aBor KonuuecTBo BHIOPOCOB, T I[IIH BBIOpOCOB, T
ra3000pa3HbIX | JKUJKUX | TBEPABIX | Ta3000pa3HbBIX | KUAKUX | TBEPIBIX
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 KommuecTBO BbIOpocoB, mpeBbimatouux IIJIH (mpenenbHo pomycTu-
MbI€ HOPMBI) JIJIS KaXJ0T0 M3 3aBOJIOB U B o0mieM. J[06aBUTh cTpoky «MakcuMalibHOE

KOJMYECTBO BEIOPOCOBY» U BHIYUCIUTH COOTBETCTBYIOINE 3HAUCHUS.
[TocTpouTh THCTOrpaMMy KOJIMYECTBA BHIOPOCOB 3aBOJIOB.

Bapuaum 5
N3BecTHBI faHHbBIE 0 BRIOPOCAX aBTOMOOMIBHBIX Ta30B B PA3JIMYHBIX CTPAHAX.

Honyctumoe | Cpennee 3Ha-
KomnuecTBo ma-
KonnuecTBo KOJINYECTBO YeHUe BBIOPO-
IITUH, COOTBETCT- .
Crpana MAIIIWH, BBIOPOCOB OJI- COB C OJTHOMU
BYIOIIIUX CAHUTAP- .
MJTH. TIT. o HOM MalIuHbI MaIIIUHbI 32
HBIM HOpMaM, %
3a rof, T roi, T
Poccus 86 54 59 63
VYkpauna 54 46 61 71
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['epmanus 71 87 43 58

Tlommagaus 45 89 35 45

CIIA 127 74 48 60

Paccunrtath gOmMycTHMOE KOJIHUYECTBO BBIOPOCOB Ha TeppuTopuu crpansl (Kommue-
CTBO MAIIMH, COOTBETCTBYIOIMX CAHUTAPHBIM HOpMaM * JlomycTHMOE KOJIWYECTBO BHI-
OpOCOB OJIHOW MAIIIUHBI 32 TOJT); PeabHOE KOJIMYECTBO BhIOpOCOB B cTpaHe (KomuuecTBo
MaIIfH, COOTBETCTBYIOIIMX CAaHUTAPHBIM HOopMaM * JlomycTHMOe KOJIWYECTBO BBHIOPOCOB
OJIHOM MaIuHbI 3a roja + KomndecTBO MalinH, He COOTBETCTBYIOMIMX CAaHUTAPHBIM HOP-
MaM * CpesiHee KOJMYECTBO BHIOPOCOB OJHOW MAILIMHBI 3 TOJ).

OrnpenenuTh caMylo 3arpsi3HCHHYI0 TEPPUTOPUIO (HauOOJbIlasi pa3HOCTh MEXKITY
peabHBIM U JJOMTYCTHUMBIM KOJIMYECTBOM BBIOPOCOB).

[TocTpouTh THCTOTpaMMy KOJHUYECTBA BEIOPOCOB AJIs 33/IaHHBIX CTPaH.
[Tpumeuanue. * - 3HaK YMHOKEHHUSI.

Bapuanm 6
CocTaBHUTh IMEKTPOHHYIO TAOIUIly pacdyeTa ypOBHS paJHalliy MpH SIePHOM B3phI-
BE.
JlaHo:
MormiHocTs B3pbiBa, KT 400
Paccrosinue no paiiona cocpenorouenus, km | 70
B,...c 3)
PaccuutaTh ypoBens paauauuu P(O) no popmysne
10 Mowmnocms  e3pwisa (tg(45-2))*
P(O)=

Ckopocmb  cpednezo  eempa

(Paccm —e 00 P-Ha cocpedomouenus
22

Pacuer odopmuth B Buje TabIUIIBI IPU CKOPOCTU CpeHEro BeTpa, paBHout 10, 15,
20, 25, 30, 35, 40, 45, 50 km/4.
[TocTpouTts rpaduik 3aBUCUMOCTH YPOBHSI paJliallii OT CKOPOCTH CPETHETO BETpa.

jlj \/Paccm—e 00 p—Ha cocpedomoyeHus

Bapuanm 7
CocTaBuTh 3JIEKTPOHHYIO TaOJUIly MapaMeTpoB padOThl TMAPABIMYECKOrO BOJO-
IIPOBOJA.

VYuactok | I, M N P ac, d v, i 1+k, AH,
a/c MM m/c M
1-2 1,4 1 10,0078| 0,20 | 15 1,3
2-3 1,2 2 |0,0078| 0,20 | 15 1,3
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3-4 2,8 3 10,0078 | 0,23 | 20 1,3
4-5 2,8 6 |0,0078| 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 |0,00/8| 0,51 | 25 1,3
9-10 19,7 | 81 |0,0078| 0,76 | 32 1,3
CyMMapHsbIe OTepHU Haropa =

O6o3Hauenus: 1, M - guHa TpyOsI; N - yKcIo Bojgopa300pHBIX MpubopoB; P - Be-

POSITHOCTh COBMECTHOT'O J€MCTBUS IPUOOPOB; C, JI/C - pacyeTHbIN pacxon; d, MM - BHYT-
2

4

pennuit muamerp Tpy6s;; V, m/c = 1000-qc/(——)- ckopocts B TpyGe; i =

(qe/1000)°
(d /1000)%

norepb; AH, M = il(I +k;) - moTepu Hamopa.

1,735-0,001- THPABIUYECKUIN YKIIOH JUIs CTATBHBIX TpYyO; 1+K)— yder MecTHBIX

ITocTpouTts rUCTOrpamMMy ISl pACYETHBIX 3HAYCHUM.

Bapuanm 8
[Ipu cBOOOMHOM TmajeHuu Tena ¢ uHTepBajioM At=1/60 c 3amepsuicsi POACHHBIN
TEJIOM MYTh X.

2
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
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Paccuurath ckopocTh  majeHUs B MOMEHT BpeMeHu t, cm/c, mo ¢dopmye
Xeoar — X 2 Xeoar — 27 X, + X
v, = 2L —L g yckopenue, cm/c, o dpopmyie a, = =~ L
‘ At ’ ’ t (At)?

[TocTpouTh rpadvKu 3aBUCUMOCTHA CKOPOCTH M YCKOPEHUSI OT BPEMEHH.

Bapuanm 9
beino mpoBeneno 3 ombiTa ISl ONpEEeNeHUs] CONPOTUBIICHUS MPOBOJHUKA JJIMHOM
2
L=42,5 cm u ceuenuem S=7,065 cM”. B pe3ynbpTarte noiaydeHa cieayroiias Tabauia:

No OMEITA Hanpsbxenue | Cuia Toka
Uu,B I, A
L 1,6 05
2 1.2 0,4
3 2,2 0.7

U
PaccuuTaTh conpoTuBiIeHHE NMPOBOAHUKA MO GopMyse R = > YACNLHOE CONMPOTHE-

RS
JeHue - no popMmyse p = T Omnpenenuts cpeiHee 3HAUEHUE CONPOTUBIIEHUS U CPEJIHEE

3HA4YCHHE YJIeBbHOTO conpoTuBiieHus. OQOpMUTH pe3yNbTaThl PACYETOB B BHJIC TAOJIHUIIBI.
[TocTpouTts rpaduku 3aBUCUMOCTEN COTPOTUBIICHHUS OT HAMIPSHKEHUS U CUJIBI TOKA.

Bapuanm 10
Jlns ypaBHenus Ban-nep-Baanbca uszBectHsl: a=3,59 J'IZaTM./MOJ'IBZ; b=0,0427 1/MO0IIb.
ITo cnenyromum JaHHBIM:

T, K |v, 1/monb
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
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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 JaBJICHHE, aTM.. P = ———— —— .
v—h \Y;
[TocTtpouts TOUeuHble Tpaduku (TOYKHU, COCTUHECHHBIC CTIAXKUBAIOIIUMU JTUHUSIMHU)

3aBucumocten P(v) nis tpex pa3ziauuHbix 3HaueHuit T.

Bapuanm 11
[Ipu uccnenoBaHuM BIMSHUS Pa3IUYHbIX (DAKTOPOB HA CHJIbI pe3aHus ObUIM MOJyde-

HbI CIEAYIOIIME SMIUPUYECKUE 3aBUCUMOCTH COCTABISIOIIMX CHIIBI PE3aHUSA OT JJIEMEH-
TOB PEXUMA PE3aHUs:

PZ — 4230V70,2880,56t0,64,

Py — 2121V70,2580,59t0,61,

Px = 561v"%s*%t%%,

PaccunrtaTh 3HaUEHHS COCTABIAIOIINX CHJIBI PE3aHUSI TIPU CIIEAYIOIINX 3aJaHHBIX 3Ha-

YEHUSAX DIIEMEHTOB PEKMUMA PE3aHUsA:

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

IlocTpouTs rHCTOrpaMMy 3HAYEHUIN COCTABJISIOIINX CUJIBI PE3aHMS.

Bapuanm 12
CocTaBUTh JIEKTPOHHYIO TAOIMILy ONpeJeNCHUs BIMSHUS COJEpKaHUs yriepojaa Ha
MEXaHNYECKHE CBOMCTBA OTOX KECHHEIX CTaJIEH.

Neob-| C,% | do,mm | pr, H ps, H | Fo,mm | Ilpenen [penen
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pasua TEKY4Y€CTH, | IPOYHOCTH,
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

3neck C,% — nporieHTHOE cojepkanue yriepoaa; dy, MM — nuameTp oOpasiia 10 uc-
neiTanus; Pr, H — Harpy3ka, COOTBETCTBYIOIIAs TUIONIAJIKE TeKy4ecTH; Pg, H — HanboIh-
2
md,
mas Harpyska, NpeJlIecTBYIOAs pa3pyleHnio odpasua; Fo = 4~ lepBoHauanbHas
2, .
IUTOIIA b TIONIEPEYHOr0 CeYeHHUs 00pasia, MM, npeaen tekydectu, MIla (pr/Fo); mpenen
npounoctd, MIla (pg/Fo).
[TocTpouTs Tpaduku 3aBUCUMOCTH TIOKa3aTelied MEXaHMYECKUX CBOWCTB OT COJIEP-

’KaHUS B CTAJIM yIiepo/a.

Bapuanm 13
CocTaBUTh ANEKTPOHHYIO TaOJIMILY ONpEEeHUs €EMKOCTH HEU3BECTHBIX KOHJEHCa-
TOPOB U €MKOCTH MPH UX MOCIEI0BATEILHOM U MapauIeIbHOM COECIUHEHHUSIX.

Ne HKJIB/;[eJI. M C1, n® N2 | Cpn® irclg ig
1 10 65 55
2 9,78 63 59
3 10,23 66 62
4 10,47 64 60
5 9,57 62 57

3nech  — OayMcTUUecKasi MOCTOSTHHAS TallbBAaHOMETpA; Ni, N; — MaKCUMAaJIbHOE OT-
KJIoHeHHe «3aituuka»; Cq, Cp, Cyp, Cyc — COOTBETCTBEHHBIE €MKOCTH KOHAEHCATOPOB;
Uo0=60B — HauanpHOE HANPSKEHUE.
Py~ Py~ O =
(:1__1 ’ CZ__Z: Cnp_ C1+C2: CHC -
UO UO

ITocTponTs rHCTOrpaMMBbI EMKOCTH KOHJEHCATOPOB.

C1C2
1 + CZ .

Bapuanm 14
TpaexkTtopus cHapsiga, BBUICTAIOUIETO U3 OPYAUs MO/ YIJIOM O C HA4aJIbHOM CKOPO-

cTbio V , OHMCHIBAETCS ypaBHEHUAMH:
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X(t)=v tcosa,
y(t)=vtsina _g;.

Pacuet TpaekTopuu oQpOpMUTH B BUI€ TaOIHUIIbI:

y(X)

O BIN| O X

2

(0)

3nech  y(x) = xtga — ———5—
A y(x)=xtg 2vZ cos’ a

, g =9,8m/c? Pacuer mpepBarh, KOT/1a CHaps «yW-

JIET IO 3EMIIIO», T.C. y(X) OyJieT paBHO HYJIIO WM MEHBIIIE HYJIS.

Hcxonusie panneie: 1) ¢ =7 /3; v, =35 xm /| mun; 2) a=rl4 v, =30 xm/ mumn. Oo6pa-
TUTE BHUMaHHE Ha COOTBETCTBHE SAMHHII U3MEPEHUS (JTydIllle BCE MEPEBECTH B KUIOMET-
pbl U MUHYTHI).

[TocTpouTh TpaeKTOpHH MoJIeTa CHapsAaa (TOYeUHbIC JUarpaMMbl, COSTUHEHHBIC
CTTIQ)KUBAIOIIUMHU JTHHUSMH).

Bapuanm 15
Bo BpeMms mpoBefieHUs] ONBITOB — UCCIEAOBAHUS 3aBUCUMOCTH TEMIEPATYphbl pe3aHUs
OT 3JIEMEHTOB PEXXHMa PE3aHUsl METOJOM ECTECTBEHHOM TEpMOIaphl - MPH TOUYEHUU 3aro-
TOBKM U3 ctanu 45 nuamerpoM 50 MM pe3nom, OCHalleHHbIM TBepAbIM criaBoM TSKI10,
Obula  monydyeHa  00OOIIEeHHAass  3aBUCHUMOCTb  JUJIi  TEMIIEpAaTypbl  pPE3aHMS:

0 — 7OVO,84SO,36tO,17 .

PaccuuTaTh 3HaueHUs TEMIIEPATYphl PE3aHUs AJI CASAYIOUX 3aJaHHbIX JIIEMEHTOB
pexXuMa pe3aHus:

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
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[TocTpouTs Tpu rpadguka 3aBUCUMOCTH TEMIEPATYPHI OT CKOPOCTH V, NOJIa4Yu S, TIIyOH-
HBI pe3aHus .

Bapuanm 16
Paccunrtath paccTostHEE 0 3BE3/BI, K, 3HAS €€ a0COMIOTHYIO U BUANMYIO 3BE3HYIO
BEJIMYUHY, IO hopMyJie

5+ A6c. senuuuna — Buoumas eenuyuna
5

Paccrostamne =10
OdopMuthb pacueTsl B BUJI€ TaOIUIIBIL:

AOcomroTHas
3BE3AHAs
Buaumas eJINYrHa -5 -3 -1 1 3 5
3BE3HAs
BEJIMYMHA
-5
-3
-1
1
3
5

[TocTpouThs nuHelHbIE TpadUKU 3aBUCUMOCTH PACCTOSIHUSL IO 3BE3]IbI OT BUIUMOU
3B€3/THOU BEJIMYMHBI.

Bapuanm 17
CocTaBUTh MEKTPOHHYIO TAOJIMIy pacdyeTa KOJIMYECTBA TEIIOTHI, HEOOXOAUMOIO s
HarpeBaHus ra3a npy MOCTOSIHHOM JIaBJIEHUHU, U PaOOThI paCIIMPEHHUS rasa.

Macea rasa | LSMHCPaTypa rasa, K
NQ OTbITa HadvaJlbHAs | KOHCUHAasA
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.
Momnsipnas razosas noctosiHHast R=8,31 Jlx/(monb K).
MouisipHas TEMI0eMKOCTh ra3a npu noctosHHoM nasiaenun Cp = 29 JIx/(moinb-K).
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KomuuecTBo TCIIJIOTHI, I[)K, HCO6XOI[I/IMOC AJIs1 Harp€BaHUWsA ra3a 1npu noCToOsIHHOM J1aB-

m
JICHUH, BeIUUCIsETCS 10 opMmyiie Q = VCp (T, -T,)).

m
Pabota pacumpenus rasa, [, BeraucisieTcs no gpopmyie A v R(T,-T,).
[TocTpouTh KpyroBble IUarpamMmbl KOJMYECTBA TEIUIOTHI U PabOThI MO pe3ysbTaTam

OIIBITOB.

Bapuanm 18

Ko
Paccunrtath TEmIONpPOBOIHOCTh KpeMHUS 10 popMmyie K = TTg AU CIEMyIOMIX
-To

3HaYeHuu 1:

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

npu cieayonmx 3anaHHeix 3HadeHusx: Ko =350, To =68. Dtu 3HadeHus 3anmucath B

OTJENIbHbIE SYEUKH (T.€. IPU pacdyeTax HEOOXOJUMO HMCIOJIb30BaTh a0COJIIOTHBIE ajapeca
aueek). Jlo6aBuTh B TabauIly cTpoKy «CpeaHee 3HaY€HHUE» U MPOU3BECTU COOTBETCTBYIO-
LIUE PACUETHIL.

[TocTpouTts rpaduk 3aBUCUMOCTH TEIJIONPOBOJAHOCTH KPEMHHUS OT TEMIEPATYPHI.

Bapuanm 19
CocTaBUTh NEKTPOHHYIO TAOIMILY ISl ONPEACICHUS 1aBICHUS U MOJISIPHOM MacChl
CMECH ra3oB.

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
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6 4,5 6 2 550

Momnsipnast macca renust M= 4-10 -3 KI/MOJb, Bogopoaa — M, = 2-10 = kr/MOIb.
Momnsipaas razoBas noctostHHas R = 8,31 [Ix/(monb-K).

m_ m, |RT
JlaBnenue cmecu rasos, Ila, paccuntbiBaercs no popmyne p=|—+—= [—.
M, M,)V
MonsgpHas Macca cMecH Ta3oB, KI/MOJIb, pPacCuMThIBaeTca 1o  Qopmyie
m, +m,

ml/Ml + mZ/M 2
CocTaBUTh TUCTOTPAMMbl U3MEHEHUSI JIaBJICHUS U MOJIIPHOM MacChl CMECH Ta3oB IO
pe3yJIbTaTaM OIBITOB.

Bapuanm 20
CocTaBUTh MEKTPOHHYIO TAOJIMILy pacueTa CpeJHUX KUHETUYECKUX SHEPIuil mocryna-
TEJBHOTO U BPALATEIBHOTO IBUKEHUIN MOJIEKYJI BOAOPOAA.

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

MonsipHast Macca Bogopoga M = 2:10 ™ kr/Moib.
MomnsipHas razoBas noctostHHas R = 8,31 [Ix/(monb-K).
CpenHsisi KHHETUYECKasi PHEPrUs MOCTYNATEeIbHOIO0 U BPAIaTEIbHOTO JABUXKEHUS MO-

3m m
nekyn, [k, paccuutsiBaercs no popmynam: £, = WRT  E,, = MRT .
[TocTpouTh rpa@uky U3MEHEHUNH KUHETUYECKUX IHEPTrUi MOCTYMNAaTEebHOIO U Bpalla-

TCJIBHOI'O ABMIKCHUA MOJICKYII 110 PE3YJIbTaTaM OIILITOB.

Bapuanm 21
CocTaBUTh SJEKTPOHHYIO Ta0dMUIly pacyeTa OOBEMHOW IUIOTHOCTHA JHEPTUM TOJIS
KOHJICHCATOpa U CUJIbl NPUTSHKEHUS TUIACTHUH. 3a30P MEX]Y IJIACTUHAMM 3aIOJIHEH CIIIO-
IOM.

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

Bapsi koHgeHcaTopa Q = 10 °Kun.
JusnekTpuyeckas MpOHUIIAEMOCTh CIIIOJIBI € = 6.
ek TpHUecKas TOCTOSHHAs & = 8,85-10 7% d/u.
OO0BeMHast TUIOTHOCTh SHEPTUU OISl KOHAeHcaTopa, JIk/M, Beraucisercs no gpopmye
W = Q’ Q’ _
2¢€,S 2e€,S

~. Cuna nputsokeHus miactul, H, Berancisgercs no popmyne F =

[TocTpouTts rpaduku 3aBUCUMOCTEN 0OBEMHOM TIIOTHOCTU SHEPTUU U CUJIBI IPUTSIKE-
HUSI TJTACTUH KOHJIEHCATOpa OT IJIOIIAAH IJIACTHUH.

Bapuanm 22
CocTaBuTh MEKTPOHHYIO TabnMIly onpeneneHust koapduirenta nuddys3uu u BHyT-
PEHHEro TPEHMs a30Ta.

Ne onpiTa | Temneparypa azora T, K | JlaBnenue azota p, [la
1 200 99800
2 245 99900
3 280 99995
4 300 100000
3) 325 100010

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

Momnsipnas razosas noctostHHas R=8,31 Jlx/(monb K).
IInoTHOCTH a30Ta MPU HOPMAJIBHBIX YCIOBUAX Po = 1,25 Kr/Mm°.
JlaBIIeHHe a30Ta IPH HOPMATBHBIX YCIOBHSX Po = 1,01-10° ITa.
Temmnepatypa azota npu HOpMaJIbHBIX ycinoBusax To =273 K.
SddexrnBHblii qHamerp Monekyisl a3ota d = 3,110 70 m.
[octosuuas Bonpumana K = 1,38:10 % JIx/K.

Kosddumment xuddysun, M*/c, Braucusercs mo Gopmyie D = 33[:2- ‘/% :
p\x

Dp, pT
Koadumment BHyTpeHHEro TpeHus, Kr/(M-c), BoIYUCISIETCs M0 hopmyTe: 7 :po—_F;O
Po
[TocTpouTts rucTOrpaMmMbl U3MeHEeHUs KO PuimeHToB U y3un 1 BHYTPEHHETO

TPEHHS a30Ta 110 pe3yIbTaTaM OIBITOB.

Bapuanm 23
CocTaBUTh MNEKTPOHHYIO TAOIUILYy pacueTa aMILTUTY/Ibl TAPMOHUYECKUX KOJIeOaHUM
MaTepuagbHON TOYKH Macco M=10r.
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[lepuon xonebanus
T, c
1
1,5
2
2,5
3
3,5
4
4,5
3)

ITonnas sueprus Touku E = 0,02 [Ix.
o 1 |2E 2r
AMIuTyna konebaHuil, M, BBIYUCIsIeTcs o popmyne A=—. |—  r1e o == — K-
w\i m

-1
JMYECKas 4acToTa, C .
[TocTpouTs rpaduk 3aBUCUMOCTH aMIUTUTYAbI OT MEproaa KojieOaHus.

Bapuanm 24
CocTaBUTh MMEKTPOHHYIO TAOIUILY OINpeiesieHns] o0beMa OaiIoHa, COIePIKaIEro Ku-
CIIOPOJ U apTOH.

Macca, r
Ne oneiTa | KHCTOpOAA aprosna Temnepatypa | [laBieHue
T, K p, Ila
my mo

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

MosipHast Macca kruciopoaa My = 32:10 = kr/mos, aprona — M, = 40-10 ™ kr/mous.
Momnsipaas razoBas noctostHHas R = 8,31 [Ix/(monb-K).

m_ m
O0Onem OajutoHa, M3, accuuThIBaeTcs 1Mo gopmyne V =| — + —2 RT :
p pMYy. D

M 1 M 2
Paccuurath cpennue 3HaueHust My, my, T, V.
[TocTpouTts rpaduk u3MeHeHus: 0obema OaioHa Mo pe3yyabTaTaM OIBITOB.
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Bapuanm 25
CocTaBUTh NEKTPOHHYIO TAOJIHILY ONpPEIeTICHUS MHAYKTUBHOCTH U SHEPTUH MarHuT-
HOTO T10JIsI COJIEHOUIA.

No Komutiectso Butkos Cuna Toka | MarHuTHBIM IIOTOK
OIbITa 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

N®
NuaykTUBHOCTH cojieHouaa, I'H, paccunTeiBaeTcs o popmyne L ==

1.2
DHeprust MAarHUTHOTO NOJIA cosleHoua, JIk, paccuutbiBaeTcs 1o ¢popmysie W =3 Li-.

[TocTpouts rpadvku U3MEHEHUS MHAYKTUBHOCTH M SHEPTMH MAarHUTHOTrO MOJsS O pe-
3yJbTaTaM OIIBITOB.
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