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Hanpasadwoumye cpefibl 3J1eKTPOCBA3U

O BbIMOJIHEHUN KOHTPOJIbHbIX PABOT

YyebHbIM naHOM Ans CTYAEHTOB 3a04HOro 06y‘-IeHMﬂ no

Hanpasnenmio 11.03.02 no aucuunnmHe <«Hanpaenswwme cpeasbl
3NEKTPOCBA3M» MpPeayCMOTPEHO BbIMOSIHEHME OAHOW KOHTPOSIbHOM
paboTbl, KOTOpasi COCTOUT U3 peLleHnst HECKOSIbKMX 3aaad Mo BapuaH-
TaM Ha onpeaenieHHyo TeMy.

O6Llme yKasaHusi MO BbIMO/HEHMIO U O(OPMIEHUIO KOHTPOSIb-

HOI paboThl

1.

2.

3aAaHnsl KOHTPOSIbHbIX paboT COCTaBIEHbI NO CTOBApUAHTHOMN CK-
cTeme.

BapuaHT 3apaHuns onpegensieTca AByMs nocineaHnMmn uudpamm
HOMEpa 3a4eTHOM KHUXKM CTyAeHTa mn , rAe m - npeanocnes-
HSK, N -nocneaHas umdpsl.

KOHTpOsibHOE 3aaHue BbLIMOSHAETCS B OTAESbHOM YYEHUYECKOM
TETpaau B KNETKY C NOMSIMU He MeHee 4 CM MM Ha nmctax dop-
mMaTa A4 C 1Cnonb30BaHWMEM OAHOW CTOPOHLI McTa. BTopas cro-
pOHa SICTa OCTaBNSIETCA A/ BHECEHWUS UCNpaBneHnit. Bce cTpa-
HWLbI HYMepYoTCSl.

dopMynMpoBKa KaXkaoW 3afayvM M YMC/IOBblE MCXOAHbLIE AaHHblE
LO/MKHBI 6bITb 3anMcaHbl B TETpaab.

Mpn odopMneHnn 3agaum HeobxoaMMO MPUBECTN PACHETHYIO
opmyny, 06513aTeNbHO NOSICHUB YC/I0BHbIE 0603HaYeHUs.

Bo BCex pacuyetax AO/MKHbI NPUMEHSATBCS TOMbKO eanHuubl Mex-
AyHapoaHo cucteMbl CUM B pycckux 0603HauYeHusIX. KOHEYHBbII
pesynbTaT crneayeT npeactaBuTb B yA0OHONM ¢opMe C MCMosb30-
BaHMEM KpaTHbIX MW AOSbHbIX eAnHUL,.

B KoHUe paboTbl HEO6XOAMMO MPUBECTU CMIMCOK WCMOJIb30BaHHOM
nmTepaTypbl ¢ cobntogeHMeM npaBun ero ogopmiaeHus, nocra-
BWTb AaTy M NOANUCH.

Mpy chadve sk3amMeHa MO AUCUMMNIIMHE BbIMOSIHEHHbIE KOHTPO/b-
Hble paboTbl B MMCbMEHHOM BUAE NPEeACTaBASAIOTCS 3K3aMeHaTopy.
Bo BpeMsi sk3amMeHa Heob6x0aMMO 6biTb rOTOBLIM AaTb MOSICHEHMS
Mo CyLLEecTBY pelleHus ool M3 3aAa4 KOHTPOSIbHOIO 3aAaHus»
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HanpaBnﬂ}omne CpeAbl 3JIEKTPOCBA3HU

3AAAYA N21. CAMMETPUYHBIE KABEJIN
ANNEKTPOCBA3N

BapuaHTbl 3afaHui

MNpeanocnegHas undpa 3a4eTku

1 2

3 4

5 6

7 8

1-1

2-5 1 4-3

6-1 | 7-5

9-3 |11-1

12-5 | 14-3 | 16-1

1-2

2:6 | 44

6-2 | 7-6

94 |11-2

12-6 | 14-4 | 16-2

3-1 45

6-3 | 8-1

9-5 |11-3

13-1 | 14-5 | 16-3

1-4

3-2 | 4-6

6-4 | 8-2

9-6 |11-4

13-2 | 14-6 | 16-4

1-5

3-3 |51

6-5 | 8-3

10-1 | 11-5

13-3 | 15-1 | 16-5

3-4 | 5-2

6-6 | 8-4

10-2 | 11-6

13-4 | 15-2 | 16-6

2-1

3-5 | 5-3

7-1 | 8-5

10-3 | 12-1

13-5|15-3 | 17-1

2-2

3-6 | 54

7-2 | 8-6

10-4 | 12-2

13-6 | 15-4 | 17-2

MocneaHss Lundpa 3a4eTku

4-1 | 5-5

7-3 1 9-1

10-5 | 12-3

14-1 | 15-5 | 17-3

o |N|jo|u|sw|N|—|o
=
o

2-4

4-2 | 5-6

74 | 9-2

10-6 | 12-4

14-2 | 15-6 | 17-4

3apaua

PaccunTaTb 3HauyeHWUsl NEPBUYHLIX NMapaMeTpoB nepeaaun R, L,
G G v BTOPUYHbIX MapaMeTpoB nepefayv Za, d, B, Vv Ha 4yactotax A
AN y4acTKa CMMMETPUYHON Lenu kabens B.

3HaveHnss A BblIOUPAETCS 110 EPBOMY HOMEDY BAPUAHTE U3
1a6/IMLIbl PACYETHBIX YACTOT, 3HAYEHNE B — 110 BTOPOMY U3 TabsIMLbl
BapuaHTOB KabesieH.

PacueTtHble yactoTbl (A)

3HauyeHve | MepBas | Bropas 3HauyeHwue | lNepBas | Bropas
YyactoTa, | YacToTa, yacToTa, | YacToTa,
Ky Ky Ky Kl

1 10 100 10 5 1500

2 10 200 11 20 100

3 10 300 12 20 200

4 10 500 13 20 300

5 10 1500 14 20 500

6 5 100 15 20 1500

7 5 200 16 30 100

8 5 300 17 30 200

9 5 500
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BapuaHTtbl kabeneit (B)

3HayeHue Mapka kabens
MK 4x4x1,2

MKTI 4x4x1,05
MKCI 4x4x1,2
MKCTI” 4x4x1,05
MKCALLN 4x4x1,2
MKCALLN 4x4x1,05

AU WIN[—

Mpumep ycnosusa 3agaum (BapuaHTt 3-5)

PaccunTtaTb 3Ha4eHMs nNepBUYHbLIX NapaMeTpoB nepegauv R, L,
C, G v BTOpPMYHBIX MapaMeTpoB nepegaun Zs, a4, B, v Ha 4actoTax
10kMu wn 300kMy Ans yyacTka CUMMETPUYHOM Lenn Kkabens
MKCALLN 4x4x1,2.

OCHOBHOM Xop pelueHus 3ajauun

AKTMBHOe conpoTuBnieHne R, OM/KM, yyacTka CMMMETPUYHOI
uenu kabenst paccumTbiBaeTca no dopmyne:

R= 21@{1 + F(kr) +M} +R,.
1-H(kr)(d/a)

MNHAYyKTMBHOCTb L, TH/KM, yYacTKa CUMMETPUYHON Lienun kabens
paccunTbiBaeTcs no dopmyne:

L= X[4ln

Emkoctb G ®/KM, y4yacTka CMMMETPUYHOW Lenn kabens pac-
CYMTbIBAETCS NO hopmyne:

a—r

7

+ urQ(kr)} 1074,

xe, 107

361{‘“"}
r

MpoBoanMoCTb M30nAUMM G, CM/KM, y4yacTka CUMMETPUYHOW
uenun kabens paccumTbiBaeTCS No dopmyne:

C=

1
G=—+0Ctgs.
3
BonHoBoe conpoTuBieHne Za, OM, CMUMMETPUYHON Lenu kabens
Ha vactoTax oT 80 'u fo 40 kI'u paccunTbiBaeTCS No opmMyne:
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R+iol
Z, = ‘/—. .
G+ionC
Mpy pacyeTe AaHHOMO 3HA4yeHWsl CrleayeT MMETb B BMAY, YTO
OENNTb N U3BJIEKATb KOPEHb Mpolle n3 KOMMJIEKCHOro 4ucna, npea-

CTaB/IEHHOrO B BUAE z=re, a He B BuAe z=a+ib. MNepexod oT oa-
HOro NpeacTaBneHns K APYroMy OCyLLeCTBASETCS No popMyniam:

r=+\a’+b> n gozarctgé.
a

B 3TOM cnydyae peneHue KOMMMEKCHbIX YWCEN OCYLLECTBISIETCA MO
dopmyne

i)
T A

i /4
2
Z, re r,

a u3BnevyeHne KopHs — no dopmyne

\/_:\/re[ :i\/;e 2,
BonHoBoe conpoTuBieHne Za, OM, CUMMETPUYHON Lenu kabens
Ha vactoTax cBbiwe 40 kl'y — no dopmyrne.

L
Z, ==
C
KoadbduumeHT 3aTyxaHus a, Hn/kM, ydyactka CUMMETPUYHOW
uenu kabens Ha 4actotax ot 80 Iy go 40 kl'u paccunTbiBaeTcs Mo

dopmyne:
o= \/%[\/(Rz + cozLZXG2 + cozCz) - ((DZLC - RG)} .

KoadbduumeHT 3aTyxaHus a, Hn/kM, yyacTka CMMMETPUYHON
uenu kabens Ha yactotax cebiwe 40 Ky — no dopmyne.

R\/E G\/T
a=——+=]=.
2VL 2V\C

KoadbduumeHT dasbl B, paa/kM, yyactka CUMMETPUYHOW Lenu
kabens Ha yactotax oT 80 'y go 40 k'u paccunTbiBaeTcs No dopmy-
ne:

p= \/%H(Rﬁ + 0’ L)G +0’C?)+ (wLC- RG)} .

KoadbduumeHT dasbl B, paa/kM, yyacTka CUMMETPUYHOW Lenu
kabens Ha YactoTax cebiwe 40 k'Y — no dopmyne.

Bzwx/ﬁ.
7
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¢ Hanpasnmomne CpeAabl 3JIEKTPOCBA3HU

CKOpOCTb  pacrpoCTpaHeHUss v,  KM/C,  HW3KOYaCTOTHOM
(80 N'u< /<40 kl'y) cocTaBNAOLIEN CUTHANA MO YYacTKy CUMMETPUYHOMN
uenu kabenst paccumTbiBaeTca no dopmyne:

V=—.
p
CKOpoCTb  pacrnpoCcTpaHeHuss V¥, KM/C, BbICOKOYACTOTHOW
(£>40 k') cocTaBnALIENA CMrHaNa No y4acTKy CMMMETPUYHONM Lienu
kabens paccunTbiBaeTcs No ¢opmMyne:

1
v:‘/—.
LC

CnpaBo4Hble [daHHble AN pacvyeToB MNpPUBEAEHbI B pasgene
«CnpaBoyHble AaHHble» («Obwue Tabnuubl», «CMMMETPUYHbIE Kabe-
1N CBS3N»).
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3AAAYA N22. KOAKCHUAJIbHbIE KABEJIN
ANNEKTPOCBA3N

BapuaHTbl 3apaHui

[peanocnen

Hsis undpa 3a4eTku

2 3 4

5

6 7

1-1

3-1

5-1 7-1 99-1

11-1

13-1 ]15-1

17-1 [19-1

1-2

3-2

5-2 [7-2 9-2

11-2

13-2 [15-2

17-2  [19-2

5-3 [7-3 9-3

11-3

13-3 |15-3

17-3 [19-3

1-4

3-4

5-4 [7-4 [9-4

114

13-4 154

17-4 194

1-5

3-5

5-5 [7-5 9-5

11-5

13-5 [15-5

17-5 [19-5

6-1 8-1 [10-1

12-1

14-1 ]16-1

18-1 [20-1

2-2

4-2

6-2 8-2 |10-2

12-2

14-2  |16-2

18-2 [20-2

2-3

4-3

6-3 8-3 [10-3

12-3

14-3 |16-3

18-3 [20-3

D-4

4-4

6-4 [8-4 [10-4

12-4

14-4 [16-4

18-4 20-4

MocneaHas umdpa 3a4eTku

OO N[O[N[DR[WN[—TO
"
[y

2-5

4-5

6-5 8-5 [10-5

12-5

14-5 |16-5

18-5 [20-5

3apaua

PaccunTaTh 3HayeHMs NepBUYHbLIX MapaMeTpoB nepegayun R, L,
C, G v BTOpWYHbIX NapaMeTpoB nepepayn Zs, 4, B, v Ha vactote A
ANS ABYX KOAKCWanbHbIX nap B.

3HavyeHns A BblOUPAETCS 110 IEPBOMY HOMEDY BAPUAHTE U3
TA6/INLIbI PACHETHBIX YACTOT, 3HAYEHUE B — 110 BTOPOMY U3 Ta6/LbI
BaPUAHTOB KOGKCUA/TbHbIX 118P.

PacueTtHble yactoTbl (A)

3HayeHune YacroTa, Ml'y 3Ha4yeHne Yactota, Ml'y
1 0,1 11 5
2 0,5 12 5,5
3 1 13 6
4 1,5 14 6,5
5 2 15 7
6 2,5 16 7,5
7 3 17 8
8 3,5 18 8,5
9 4 19 9
10 4,5 20 9,5
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BapuaHTbl KOakcuanbHbix nap (B)

3HayeHwue | lNepBas napa BTopas mapa

1 1,2/4,6 xabens MKT-4 2,1/9,7 kabensa BKMALLR-1
2 1,2/4,6 kabens KM-8/6 2,6/9,5 kabens KM-8/6

3 2,1/9,7 kabens BKMALLN-1 | 2,6/9,5 kabenst KM-4

4 1,2/4,6 xabens MKT-4 2,6/9,5 kabena KM-4

5 2,1/9,7 kabens BKMALLN-1 | 2,6/9,5 kabens KM-8/6

Mpumep ycnoBusa 3apaum (BapmaHT 6-4)

Paccuntatb 3HaueHMs1 NepBUYHbLIX NapaMeTpoB nepedaun R, L,
C, G v BTOpPWYHbBIX NMapaMeTpoB nepepayn Zs, 4, B, v Ha 4acrote
2,5 Ml'u ans KoakcuanbHoW napbl 1,2/4,6 kabens MKT-4 un 2,6/9,5
kabens KM-4.

OCHOBHOM X0f pelleHusa 3afaumn

B BbICOKOYACTOTHOM [AMarna3oHe aKTMBHOE COMNpPOTUBIEHWE R
y4yacCTKa KoaKkcuanbHow napbl C MEAHBIMU NPOBOAHNKAMN paCCHUTbIBA-

ercsa no dopmyne:
1 1
R=0,0835f|—+—1;
(7+3)
C aNtOMUHUEBBLIMU NPOBOAHMKAMMU
1 1
R=0108f|—=+—1;
7(7+3)

C BHYTPEHHUM MeAHbIM, BHELWWHNM aJTlOMUHNEBLIM MPOBOAHNKOM:

0,0835 0,108
R= ﬁ( 7 +T\] .

B BbICOKOYACTOTHOM AMana3oHe MHAYKTUBHOCTb L ydacTka Ko-
aKCuasibHoM napbl C Me€AHbIMW NMPOBOAHWKAMU PACCHUTBLIBAETCA MO

¢opmyne:
L= —133’3(l+ij+21n(2j 107
Jrla »p d

C aJITIOMUHMEBLIMM NPOBOAHNKaMU

Lzl%(5+%)+21n(§)].10-4;

C BHYTPEHHUM MeAHbIM, BHELWWHNM aJTlOMUHNEBBIM MPOBOAHNKOM:

10
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L= [[% +%] + 21{%}] 107,

EMkocTb C yyacTka KOaKCManbHOM Mapbl paccyMTbiBaeTCcs Mo
dopmyne:

C- g, -10° ¢ -10°

- oy
3 181n(j
18ln[ VQJ d

MpoBOANMOCTb M30MAUMKU G ydacTKa KoakcualibHOW Mmapbl pac-
cumTbIBaETCS No dopmyne:

1
G=—+wCr1g.
Ru3
BonHOBOE CONpPOTMBNEHWE ZB y4YacTka KOaKCManbHOW Mnapbl Ha
yacroTax go 2 MI'y paccuutbiBaeTcsa no dopmyne:

7z =Lz R
2n e, d

KoadduumeHT 3aTyxaHnsa a, AB/KM, yuyacTka KoakcuasibHOW Mna-
pbl Ha YacTtoTax Ao 2 My paccunTbiBaeTcs no dopmyne:

o= 8.69 E\Eﬁ L],
2VL 2\C
a CBbllLe -

6,05 fa,(l 1
="~

+_
an d D

a CBbllE -

J-103 +9,08 /e, 1g5-107° .

KoaddunumeHT dasbl B ydacTka KoakCuasibHOM napbl Ha 4acTo-
Tax go 2 Mlry, paccuntbiBaeTcs No opmyrne:

B=wx/i,
powds

C
CKOpOCTb pacnpoCTpaHeHUs V 3NeKTPOMarHUTHOW 3Heprum no
YUYacTKy KOaKCManbHOM Mapbl Ha YacTtoTax A0 2 My paccunTbiBaAeTCs

11

a CBblllEe -




tRM¢ YHpaBHeHI/Ie AUCTAHIIHUOHHOT O O6y‘{€HI/IH U NMOBbIIIEHU A KBaJII/ICl)I/IKaL[I/II/I

HaHpaBJIﬂ}OU_U/Ie cpeanbl 3JIEKTPOCBA3U

no cdopmyne:

a CBbllIE -

CnpaBo4yHble AaHHble AN pacyeToB MpuBeAeHbl B pasgene
«CnpaBo4Hble gaHHble» («Obwue Tabnuubl», «KoakcnanbHble kabenm
CBA3N»).

12
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3AAAYA N23 (A, B). ONTUYECKMUE KABEJIN

BapuaHTbl 3agaHun

MpeanocneaHss undpa 3a4eTku
0 1 2 3 4 5 6 7 8 9
S0 [1-1 3-1 5.1 |7-1 9-1 11-1 13-1 [|15-1 [17-1 J19-1
? 1 1-2 3-2 5-2 [7-2 9-2 11-2 [13-2 [15-2 [17-2 |19-2
®R2 1-3 3-3 5-3 7-3 9-3 [11-3 [13-3 [15-3 [17-3 |19-3
°B3 [1-4 3-4 54 [7-4 9-4 11-4 13-4 [15-4 [17-4 [19-4
'g'4 1-5 3-5 |5-5 [7-5 9-5 11-5 13-5 [15-5 [17-5 [19-5
=I5 -1 41 -1 8-1 [10-1 |12-1 14-1 |16-1 |18-1 [20-1
% 6 2-2 4-2 6-2 18-2 [10-2 [12-2 [14-2 [16-2 [18-2 [20-2
g7 2-3 43 -3 8-3 10-3 [12-3 [14-3 |16-3 [18-3 20-3
OB 24 44 64 84 [10-4 [12-4 144 [16-4 [18-4 [P0-4
= 9 2-5 4-5 -5 |85 |10-5 [12-5 [14-5 [16-5 [18-5 [20-5

3apaua 3A

[ns onTnyeckoro BOMOKHA C napaMmeTpamn A paccuuTtaTb cre-
Aylowme 3HavyeHus:

- YUCIOBYIO anepTypy;

- HOPMUPOBAHHYIO YacToTy;

- YMCII0 MOJ, pPacrnpOCTPaHSIOLLMXCH B ONTUYECKOM BOJIOKHE;

- KPUTUYECKYHO YacTOTY N KPUTUYECKYIO ANIMHY BOSIHbI AN1S TUna
BOJIHbI B.

[aTb onpeaeneHns paccynTaHHbIM NapaMeTpam.

3apaua 3b

Onpepenutb AONOSHUTENbHbIE NOTEPU NPU CPOCTKE OMTUYECKO-
ro BOJIOKHA C AvaMeTpoM cepaueBuHbl 50 MKM 1 napameTpamun A, ec-
NN NpK CPOCTKE BbIN0 AOMYLLEHO CMELLEeHMe TopuoB Tuna C

3apucoBaTb BUA 334aHHOMO CMELLEHMS.

N3BecTHbIe NapaMeTpbl ONTUYECKOro BosiokHa (A)

BapuaHT m n A
1 - 1,490 0,01
2 1,510 - 0,01
3 - 1,495 0,01
BapuaHT m n A
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4 1,505 - 0,01

5 - 1,489 0,01

6 - 1,490 0,011

7 1,510 - 0,011

8 - 1,495 0,011

9 1,505 - 0,011

10 - 1,489 0,011

11 - 1,490 0,012

12 1,510 - 0,012

13 - 1,495 0,012

14 1,505 - 0,012

15 - 1,489 0,012

16 - 1,490 0,009

17 1,510 - 0,009

18 - 1,495 0,009

19 1,505 - 0,009

20 - 1,489 0,009

Mpoyepk — 03HaYaEeT, YTO AaHHbIN NapamMeTp HEM3BECTEH.

Uccnepyemas mopa (B)

BapuaHT 2 3 4 5

Mopa En HE;, Hoy HE» EHyy

CmeweHue npu cpawmsanmm (C=A)

BapuaHt TMN CMELLEeHNs BE/IMYMHA CMeLLEHUS

1 paguanbHoe 5 MKM

2 yrnosoe 3°

3 oceBoe 15 MKM

4 paguanbHoe 10 MKM

5 yrnoBoe 7°

6 oceBoe 17 MKM

7 paguanbHoe 7 MKM

8 yrnosoe 2°

9 oceBoe 12 MKM

10 paguanbHoe 3 MKM

11 yrnosoe 4°

BapuaHt TUN CMELLEeHNs BE/IMYMHA CMELLEHNS

14




tiz" ¢ YnpaBJsieHue JJUCTAaHIIMOHHOTI'0 060y4YeHHs Y MOBbIIEHUS KBaJIUPUKALIUU

Hanpassdwoumuye cpefibl 3J1eKTPOCBA3U

12 oceBoe 19 MKM
13 pagunanbHoe 8 MKM
14 yrnosoe 6°

15 oceBoe 20 MKM
16 paguanbHoe 15 MKM
17 yrnosoe 8°

18 oceBoe 14 MKM
19 paguanbHoe 2 MKM
20 yrnosoe 1°

MpumMmep ycnoBuit 3agay (BapuaHT 4-4)

A. [na ONTU4YecKoro BOJMIOKHa C napameTpamMu /»=1,489 wu
A=0,01 paccuntaTb cnegytowme 3Ha4YeHUs:

- YUCIOBYIO anepTypy;

- HOPMMPOBAaHHYIO YacToTY;

- YUCI0 MOJ, PacnpOCTPaAHSIOLMXCA B ONTUYECKOM BOJSIOKHE;

- KPUTUYECKYHO YacTOTY M KPUTUYECKYIO ANIMHY BOSIHbI A5 TUMa
BONHbI HE;.

[JaTb onpeaeneHns pacCYMTaHHbIM NapameTpam.

b. OnpepennTb AONONHUTENbHBIE MOTEPU MPKU CPOCTKE ONTUYe-
CKOro BOJIOKHA C AMAMETPOM cepAueBuHbl 50 MKM U napameTpamu
m»=1,489 n A=0,01, ecnn npu cpocTke 6bII0 AOMYLIEHO YIrNOBOE
CMelLLeHne TopLoB Ha 7°.

OCHOBHOM x0f pewieHusa 3agaum 3A

HensBecTHbIV MO YC/IOBMSIM 3a4ayv NMapaMeTp ONTUYECKOro BO-
NTOKHa BbIUUCNSIETCA, UCXxoas U3 OpMyIibl:
ny —ny

2n}

Mpn 3TOM cnepyeT CHavana BbIBECTM COOTHOLLEHWE ANs pacye-
Ta HEeM3BEeCTHOro NnapaMeTpa, a 3aTeM NPOBECTU pacyeT Mo NoyyeH-
Hol chopmyne.

YucnoBas anepTypa ONTMYECKOrO BOSIOKHA PacCYMTLIBAETCA MO

dopmyne:
NA=sin@=qn’ —n} .

HopMurpoBaHHast YacToTa ONTUYECKOro BOSIOKHA paccYMTbiBaeT-
cs1 no ¢opmyne:

A=

15
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2na 5 3
==\ —-n; .
Yncrno Mop, pacnpoCTPaHSAOWMXCA B OMTUYECKOM BOJIOKHE,
paccunTbiBaeTcs nNo opmynam:

2
1(2na [ 2
N :E T ny, —n, B CTyneH4aToM BOJIOKHE,

2
1(2
N= Z(%,/nf —n? j B rPaAMEHTHOM BOJIOKHE.

Mpv nonyyeHun Heuenoro /N NpouM3BOAUTCS OKPYrieHue Ao Le-
NIOr0 B MEHBbLLYIO CTOPOHY.
KpuTuueckas yactoTta, U, ANS HEKOTOPOro TWMa BOSHbLI pac-
cunTbIBaEeTCAa no cdopmyne:
-C

f — le
’ nd~n’ —n;

KpuTuueckas AnvMHa BOJSHbI, MKM, NSl HEKOTOPOro TWMa BOJIHbI
paccunTbIBaeTCA Mo gopmyne:

A, = nd g —n .
Ijnm : nl
CnpaBo4yHble AaHHble AN pacyeToB MpuWBEAEHbl B pasgene
“CnpaBoyYHble faHHble» («OnTuyeckme Kabenn»).

OCHOBHOM x0p pelueHus 3agaum 3b

[JononHuTtenbHoe 3aTyxaHue, Ab, npu CpPOCTKe OMNTUYEeCKOro
BOJIOKHa C paauainbHbIM CMELWIEHUEM TOPLOB pPaCCYUTbIBAETCA MO

dopmyne:
d
As =101g——.
5 gd—5
[JononHuTtenbHoe 3aTyxaHue, Ab, NpuM CPOCTKE OMTUYECKOro

BOJIOKHA C YI/I0BbIM CMELLEHMEM TOPLIOB PacCYUTLIBAETCS MO (opMy-
ne:

0
4, =101g—=—,
0,-6
,U,OI'IOJ'IHMTeJ'IbHOE 3aTyXaHMe rnpun CpocTke ONTNYECKOro BOJIOK-
Ha C OCeEBbIM CMELLEHNEM TOPLIOB paCCyUTbIBAETCA MO d)opMyne:

2d
820510,
16
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HaHpaBJ’Iﬂ}OU_U/Ie CpeAakbl 3JIEKTPOCBA3U

CnpaBoyHble JdaHHble AN pacyeToB MNpuBEAEHbl B pasaene
«CnpaBo4Hble AaHHble» («OnTuyeckue kabenu»).
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CMNMPABOYHbBIE MATEPUAJIbI

O6wue Tabnuupbl
Tabnuua 1 — CBolCTBa METasoB
Meab ANIOMUHUN Cranb CBuHeL
YaenbHoe conpotueneHve npu0,0175 0,0295 0,138 0,221
t=20°C, OM MM*/M
MnotHocTb, r/cm? 8,9 2,7 7.8 11,4

Tabnuua 2 — JononHUTENbHbIE CBEAEHUA O MEeTaNax

Matepuan k= Jonoc, mt kr g, M/(OM MM2)

Meaw 0,021+ /[ I] 0,0105d+/ /[Ty >7/00

fAnioMIHUA 0,0164+/ /[Ty 0,082d/ /[ Iy] 34,36

Crans 0,075 £ [Ty] 0,0375d4/ f[1y] i

Tabnuua 3 — 3HadeHust koaduumeHToB £, G, H, @ B 3aBUCUMOCTH
OT 3HayeHus1 kr

kr F(kr) Glkr) H(kr) Q(kr)
0 0 0 0,0417 1
0,1 0 0 0,0417 1
0,2 0 0 0,0417 1
0,3 0 0 0,0417 1
0,4 0 0 0,0417 1
0,5 0 0,001 0,042 1
0,6 0,001 0,002 0,044 1
0,7 0,001 0,004 0,045 0,999
0,8 0,002 0,006 0,046 0,999
0,9 0,003 0,01 0,049 0,998
1 0,005 0,015 0,053 0,997
1,1 0,008 0,022 0,058 0,996
1,2 0,011 0,031 0,064 0,995
1,3 0,015 0,041 0,072 0,993
1,4 0,02 0,054 0,08 0,99
1,5 0,026 0,069 0,092 0,987
1,6 0,033 0,086 0,106 0,983
1,7 0,042 0,106 0,122 0,979
1,8 0,052 0,127 0,137 0,974
1,9 0,064 0,149 0,154 0,968
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kr Flkr) Glkr) H(kr) Q(kr)
2 0,078 0,172 0,169 0,961
2,1 0,094 0,196 0,187 0,953
2,2 0,111 0,221 0,206 0,945
2,3 0,131 0,246 0,224 0,935
2,4 0,152 0,271 0,242 0,925
2,5 0,175 0,295 0,263 0,913
2,6 0,201 0,318 0,28 0,901
2,7 0,228 0,341 0,298 0,888
2,8 0,256 0,363 0,316 0,874
2,9 0,286 0,384 0,333 0,86
3 0,318 0,405 0,348 0,845
3,1 0,351 0,425 0,362 0,83
3,2 0,385 0,444 0,376 0,814
33 0,42 0,463 0,388 0,798
3,4 0,456 0,481 0,4 0,782
3,5 0,492 0,499 0,41 0,766
3,6 0,529 0,516 0,42 0,749
3,7 0,566 0,533 0,43 0,733
3,8 0,603 0,55 0,44 0,717
3,9 0,64 0,567 0,45 0,702
4 0,678 0,584 0,46 0,688
4,1 0,715 0,601 0,466 0,671
4,2 0,752 0,618 0,474 0,657
43 0,789 0,635 0,484 0,643
4,4 0,862 0,652 0,49 0,629
4,5 0,863 0,669 0,497 0,616
4,6 0,899 0,686 0,505 0,603
4,7 0,935 0,703 0,51 0,59
4,8 0,971 0,72 0,516 0,579
4,9 1,007 0,738 0,524 0,567
5 1,043 0,755 0,53 0,556
5.1 1,078 0,772 0,535 0,545
5,2 1,114 0,79 0,54 0,535
5,3 1,149 0,808 0,545 0,525
5,4 1,184 0,826 0,55 0,516
5,5 1,219 0,843 0,554 0,507
5,6 1,254 0,861 0,558 0,498
5,7 1,289 0,879 0,562 0,489
5,8 1,324 0,896 0,566 0,481
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kr Flkr) Glkr) H(kr) Q(kr)
5,9 1,359 0,914 0,571 0,473
6 1,394 0,932 0,575 0,465
6,1 1,429 0,959 0,579 0,458
6,2 1,463 0,967 0,582 0,451
6,3 1,498 0,985 0,586 0,443
6,4 1,533 1,003 0,59 0,436
6,5 1,568 1,02 0,593 0,43
6,6 1,603 1,038 0,596 0,424
6,7 1,638 1,055 0,599 0,418
6,8 1,673 1,073 0,602 0,412
6,9 1,708 1,001 0,605 0,406
7 1,743 1,109 0,608 0,4
7.1 1,778 1,126 0,611 0,394
7,2 1,813 1,144 0,614 0,389
7.3 1,848 1,162 0,617 0,384
7,4 1,884 1,18 0,62 0,379
7.5 1,919 1,198 0,622 0,374
7,6 1,954 1,216 0,624 0,369
7,7 1,989 1,233 0,627 0,364
7.8 2,024 1,251 0,63 0,36
7.9 2,059 1,269 0,632 0,355
8 2,094 1,287 0,634 0,351
8,1 2,129 1,304 0,637 0,347
8,2 2,165 1,322 0,64 0,343
8,3 2,2 1,339 0,642 0,339
8,4 2,235 1,357 0,644 0,335
8,5 2,27 1,375 0,646 0,331
8,6 2,306 1,393 0,647 0,327
8,7 2,341 1,41 0,649 0,323
8,8 2,376 1,428 0,651 0,32
8,9 2,411 1,446 0,653 0,316
9 2,446 1,464 0,655 0,313
9,1 2,481 1,481 0,657 0,309
9,2 2,517 1,499 0,658 0,306
9,3 2,552 1,516 0,66 0,302
9,4 2,587 1,534 0,662 0,299
9,5 2,622 1,552 0,664 0,296
9,6 2,658 1,57 0,666 0,293
9,7 2,693 1,587 0,667 0,29
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kr Fkr) Glkr) H(kr) Qkr)
9,8 2,728 1,605 0,668 0,287
9,9 2,763 1,623 0,669 0,284
10 2,799 1,641 0,67 0,282
2 k-3 V=1 | 1[342k=5 242 22
>10 1| 3N2kr=5
4 8 4 k-1  kr kr

CMMMeTpM'-IHbIe kabenwu cea3n

Tabnuua 1 - ConpoTMBAEHNE JONOSHUTENbHBIX NOTEPb Ry 200, OM/KM

Yuncno Motepu B nosuBaxlloTpu oT CBUHLOBOM  [MoTepu OT antoMUHUEBOM
4ETBEPOK [CMEXHbIX YETBEPOK ANs060M104KN AN1S MOBMBOB (060104KM A1 MOBMBOB
B kabene [NoBMBOB
1 2 3 1 2 3 1 2 3
1 0 22 8,1
4 7,5 14 5,2
1+6 8 7,5 1,5 5,5 0,6 2
1+6+12 8 7,5 7,5 0 0 1 0 0 0,4

Tabnuua 2 — XapaKTepUCTUKN U30NALMM CITOXKHOW CTPYKTYpb!

Ty eI e tgd:10™* npu yactoTe, KL
? 10 100 250 550
KopaenbHo-6yMaXkHasi 1,3-1,4 55 113 160 280
KopaenbHo-cTupodnekcHas 1,2-1,3 3 7 12 20
MonustuneHosas (cnnowHas)  [1,9-2,1 2 6 8 14
NopucTo-nonuaTuneHosas 1,4-1,5 3 8 12 20
BannoHHO-NOAU3TUIEHOBAS 1,2-1,3 2 6 8 12

Tabnuua 3 — KOHCTPYKUMS CUMMETPUYHBIX Kabensix cBs3n

Tun kabens

KOHCTPYKTMBHbIE 0CO6EHHOCTU

MK

MarucTpanbHbiii; M301SUMS KopaenbHO-Tpy6yaTas, 6yMaxHas:
innameTp bymaxkHoro kopaens 0,81 MM,

2 neHTbl kabenbHoW 6ymaru K-17 TonwmHoi 0,17 MM;
Ko3(phmumeHT ykpyTku 1,02;

lobonoyka kabens cBMHLOBas

MKCI

MarucTpanbHbIli, kKopaenbHO-TpybyaTas cTupodiekcHas:
inameTp kopaens 0,8 MM,

TonwmHa cTpodnekcHom nexTol 0,05 MM;
KoapduumeHT ykpyTkum 1,02;

lobonoyka kabens cBMHLUOBas

MKCALLIn

MarucTpanbHbIi, M30M15LMS KOpAENbHO-Tpyb4aTas cTupodnekcHas:
inameTp kopaens 0,8 MM,

TonwmHa ctupodnekcHon neHTsl 0,05 MM;

KoapduumeHT ykpyTkm 1,02;

lo6onoyka kabens anoMmMHneBas
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KoakcuanbHble kabenu

Tabnuua 1 — XapaKTepucTUK1 U30NALMN CIIOXKHOW CTPYKTYPHI

Tun  Ka-Tvn nsonaumm €3 Va/Ve [tgd3 10-4 mpu f [MIu]
6ens 1 5 10 |60
2,6/9,5 [MonuatnneHosas Lwaliba 1,13 8,9 o5 105 0,7 0,8
2,6/9,5 [MNonuatnneHoBas cnmpanib 1,1 6 0,4 0,7 10,5 0,6
1,2/4,6  |banoHHO-NOAMITUIEHOBAs 1,22 9 1,2 13 15
2,1/9,7 [NopucTo-NoanaTuaeHoBas 15 50 2 3 3 -
5/18 KopaenbHo-cTupodnekcHas 1,19 |12 0,7 08 |1 1,2

Tabnuua 2 — KOHCTPYKUMS KoakcuasbHbIX Kabenei ceasn

Twn kabens

KOHCTPYKTMBHbIE 0CO6EHHOCTH

MKT-4

MarucTpanbHbii, ManorabapuTHbIN KOaKCUambHbIiA;
NPOBOAHWKM MefHble, TOMLWMHA BHELUHEro NpoBoaHuka 0,1 MM;
M30/15UMS BO3AYLUIHO-NONU3TUNEHOBaS!, 6anioHHOMo TMNa;
BKpaH U3 ABYX CTa/lbHbIX IEHT TOAWWMHON no 0,1 MM.

BKMALLIN-1

B0HOBbI, OIHOKOAKCHAbHBIN;

BHYTPEHHWI NPOBOAHWK MeAHbIN; BHELHWIA — a/tOMUHWEBBIA;
TONLMHA BHELLHero nposogHuka 0,8 MM;

M30M15UMS CNOLLHAS, U3 MOPUCTOrO NONMU3TUIIEH];

BHELLUHW NPOBOAHVK SIBMSIETCS SKPAHOM.

KM-4

MarucTpanbHbIi, cpeaHnii;

NMPOBOAHVKN Me[HblE, TOMNLUMHA BHELIHEro NpoBoAHuKa 0,26 MM;
n3onaums Lanbosas: TOMWMHA MOMMITUIEHOBLIX LWand 2,2 MM,
paccTosiHue Mexay Wwaibamu 25 Mm;

BKpaH M3 ABYX CTasbHbIX JIEHT ToNWwmMHOMN 0,15 MMm.

KM-8/6

MarucTpanbHblii, KOMBMHUPOBAHHBIN:

MNapa 2,6/9,5: MeaHble NPOBOAHUKM, TOMLWMHA BHeLWHero - 0,26 MM;
M3onauMs WarboBas: TOMWMHA MOSIMSTUIEHOBLIX WAl 2,2 MM,
paccTosiHMe Mexay Wwakbamu 25 MM;

BKpaH U3 ABYX CTasfibHbIX NEHT TonwWwmHON 0,15 MM,

MNapa 1,2/4,6: MegHble NPOBOAHUKM, TOMWMHA BHeLWHero - 0,1 MM;
M3015IUMS1 BO3AYLUHO-NONM3THIEHOBAs, 6aNIoHHOro TMNa;

BKpaH M3 ABYX CTanbHbIX NIEHT TOMLWMHON no 0,1 MMm.

onTuyeckue kabenu

Tabnuua 1 - 3HauyeHuss KopHen (yHKUMIN Beccens ans pasnnyHbIX

TUMOB BOJTH
n 3HayeHue Pom Mpy m Tvn HanpaBnsieMon MOfbl
1 2 3
0 2,405 5,520 8,654 E,H
1 0,000 3,832 7,016 HE
1 3,832 7,016 10,174 EH
2 5,136 8,417 11,620 EH
2 2,443 5,535 8,661 HE
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