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KoHTponbHas paboTa ans 3a04Hoi popMbl 06yyeHUs npeacTaBnsieT
pacyeT u4eTbipex 3ada4y: BbLIGOpP M pacyeT cucTeMbl OBLEr0 OCBELUeHUs;
BbIGOp M pacyeT CUCTEMbl 3a3eMSIeHWs, OrnpedeneHne YpoBHS LIyMa,
pacyeT MpPOAO/DKUTENBHOCTM paboyero [HS B YCNOBUSIX BO3AEWCTBUS
BMbpaummn, B COOTBETCTBME C HOMEPOM BapuaHTa.

3afjaya KOHTPOSIbHOM paboTbl — 3aKpenseHne TEOPETUYECKUX 3Ha-

HUI 1 NPaKTU4ECKNX HABbIKOB NMpn U3y4eHUnN ANCUUMINHDI.



1. TEMATUKA KOHTPOJIbHOW PABOTDbI
KoHTponbHas pabota npeaHasHauveHa ans 6onee riyboKoro aHanmsa

OMAcHbIX M BpeaHbIX (hakTopoB Ha Npon3BoAcTee (CornacHo BapuaHTa).

2. AITOPUTM BblBEOPA BAPUAHTA KOHTPOJIbHOW PABOTbI
HoMmep BapuaHTa Ans BbiNOJIHEHUS KOHTPOJIbHOM paboTbl paBeH: K

NOPsSIAKOBOMY HOMEPY CrMCKa rpynnbl NpUbaBuTh «1,

3. 3AAHVE NS BbINOJTHEHWNS KOHTPOJIbHOW PABOTHI
W NMPUMEP PELLUEHUSA
KoHTponbHas paboTta ans 3ao4HMKOB No aucumnnamHe «BXIO» co-
CTOMT U3 4 3a4ay: pacyeT CUCTEMbl 3a3eMJIEHNUSI; pacyeT cUCTeMbl 06LLero
OCBELLEHVSI; OMnpeaeNieHne YpOoBHS LWyMa; pacyeT MpOAOC/KUTENIbHOCTM pa-
604ero AHs B YCI0BUSIX BO3AENCTBMS BUOGpaLMK, B COOTBETCTBUE C HOMe-
poM BapuaHTa.

Tabnuuya 3.1
UcxoagHble AaHHbIE A4 pacyeTa CUCTEMbl 3a3eMJ1eHus

Nen/m | ¢, m L™ am P, R, OM | ZM K
OM-M
1 0,5 0,75 0,1 20 4,0 0,5 1,75
2 0,6 0,8 0,1 26 4,0 0,6 1,75
3 0,7 0,85 0,1 32 4,0 0,75 1,75
4 0,8 0,9 0,1 38 4,0 0,8 1,75
5 0,9 0,95 0,1 44 4,0 0,9 1,75
6 1,0 1,0 0,1 50 4,0 1,0 1,75
7 1,1 1,05 0,1 56 4,0 1,1 1,75
8 1,2 1,1 0,1 63 4,0 1,2 1,75
9 1,3 1,15 0,1 69 4,0 1,3 1,75
10 1,4 1,2 0,1 75 4,0 1,4 1,75
11 1,5 1,25 0,1 81 4,0 1,5 1,75
12 2,0 1,5 0,1 87 4,0 2,0 1,75
13 2,1 1,55 0,1 94 4,0 2,1 1,75
14 2,2 1,6 0,1 100 4,0 2,2 1,75
15 2,3 1,65 0,1 106 4,0 2,3 1,75




Nen/m | 7/, m 4™ am P, Roon,OM | ZM K
OM-M
16 2,4 1,7 0,1 112 4,0 2,4 1,75
17 2,5 1,75 0,1 118 4,0 2,5 1,75
18 3,0 2,0 0,1 124 4,0 3,0 1,75
19 3,1 2,05 0,1 130 4,0 3,1 1,75
20 3,2 2,1 0,1 137 4,0 3,2 1,75
21 3,3 1,15 0,1 143 4,0 3,3 1,75
22 3,4 2,2 0,1 149 4,0 3,4 1,75
23 3,5 2,25 0,1 155 4,0 3,5 1,75
24 4,0 2,5 0,1 161 4,0 4,0 1,75
25 41 2,55 0,1 167 4,0 41 1,75
26 4,2 2,6 0,1 173 4,0 4,2 1,75
27 43 2,65 0,1 180 4,0 4,3 1,75
28 44 2,7 0,1 186 4,0 4,4 1,75
29 4,5 2,75 0,1 192 4,0 4,5 1,75
30 5,0 3,0 0,1 200 4,0 5,0 1,75

Tabnunuya 3.2

KoadpuumeHT ncnonnsoBaHus Tpy6

3azemnurtenu B psa

DTHOLIEHME pacCTOSHUS MeX-
Ay 3nNeKTpoaamMn n nx anvHe

()

Yucno Tpyb,
n

Koadbduument
NCNONb30BaHMS,

nre

[y

N
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0,84-0,87
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0,76-0,80
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0,79-0,88

0,85-0,88

0,56-0,62

0,71-0,77

0,79-0,83

0,51-0,56

0,66—0,73

0,76-0,80
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0,47-0,50
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0,65-0,70




1 2 3

3 20 0,74-0,79
lpumeyarne. Ana BapuanTa 1: Z//= 10, Bbibupaem 3 — Makcu-
MasibHOE 3HayeHue; A5 uncna Tpyd 7 Bbibupaem n,, = 0,8.

Tabnuuya 3.3
Koach duumeHTbl ICNOSIb30BaHUA COEAUHUTENIBHOW NOJIOCHI (1)1)

OTHgLueHme paccTo- Yucno BepTUKabHbIX 3N1eKTPOAOB B psia
SAHMN Mexay BepTu-
KanbHbIMW 311EKTPO- 2 4 6 10 20 40 60 | 100
JaMU K UX ASIMHE
1 0,85 0,77 10,72 | 062 |042| - - -
2 0,94 0,80] 084 | 0,75 |056| - - -
3 0,96 092] 08 | 082 |068| - - -




NCXOAHbIE AAHHBIE 411 PACHETA CUCTEMbI OBLUEIO OCBELLLIEHUA

Tabnuuya 3.4

Pa3Mepbl MOMELLEHNS, M KospuumenT | Kos- OcBe- | pemnbnk

N2 ! OTpaXeHusi, % | PUUMEHT | 5 _ L | hAs, | hon, | wen-

n/m A B H on pe | PR hi ™ M ”:E’C;E mn | uC
1 12 18 6 50 30 1,3 0,5 0,5 1,5 500 1Cno2 nn
2 10 15 6 50 30 1,3 0,5 0,5 1,5 500 N1CNo2 N
3 12 24 12 50 30 1,7 0,8 0,6 1,0 100 PCIMo5 AP
4 14 26 12 30 10 1,7 0,4 0,6 1,0 200 PCro5 apn
5 12 12 8 70 50 1,3 0,5 0,5 1,5 200 J1CN02 J1
6 12 18 5 30 10 1,5 1 0,4 1,6 100 | nBAM | AN
7 20 20 8 70 50 1,3 0,5 0,5 15 200 J1CN02 J1
8 18 30 9 50 30 1,7 0,9 0,6 1,4 200 PCMO5 apn
9 20 32 6 30 10 1,3 1,2 0,8 1,2 100 1cno2 N
10 22 28 8 50 30 1,3 0,5 0,7 1,3 150 nBJiM TN
11 20 15 8 30 10 1,3 0,4 0,5 1,5 220 HCMo9 JH
12 20 34 9 50 30 1,7 0,8 0,6 1,4 400 PCMNO5 apn
13 20 38 8 70 50 1,7 0,9 0,5 1,5 300 PCMO5 apn
14 12 12 6 70 50 1,6 0,7 0,7 1,3 150 HCMo9 JH
15 15 15 6 50 30 1,6 1,2 0,6 1,4 150 B3r20 JH
16 24 30 8 30 10 1,5 0,8 0,7 1 150 PCIo5 apn
17 25 35 8 30 10 1,5 0,8 0,7 1 150 PCMNo5 AP
18 24 36 12 30 10 1,5 0,8 0,5 1,5 100 PCIo5 apn
19 20 30 12 30 10 1,5 0,8 0,5 1,5 100 PCIo5 apn




Pa3Mepbl MOMeLLEHUs], M KosppuumenT | Koa- OcBe- | cpermnbHmK
No ! oTpaxeHus, % |DULMEHT | , _ L | hs, | hon, | wen-
n/n A B H on pe | hi ™ M ”Eoc;z mn | UC
20 40 15 6 70 50 1,4 1,44 0,6 1,4 200 HCMO9 JTH
21 12 34 9 30 10 1,3 0,4 0,6 1,4 250 J1CNo2 L
2 22 44 6 30 10 1,7 09 | 06 1 100 | ncno2 | A
23 12 18 12 70 50 1,4 0,8 0,5 2 200 PCMNO5 APn
24 10 15 12 70 50 1,4 0,4 0,5 1,5 200 HCMo9 JTH
25 12 18 8 30 10 1,4 0,5 0,5 1,5 150 NCno2 N
26 15 20 8 30 10 1,4 0,53 0,3 1,7 200 N1CMno2 N
27 10 15 8 70 50 1,6 0,4 0,5 1,5 100 J1CNo2 T
28 24 46 12 50 30 1,7 0,8 0,6 1 200 PCMNO5 APn
29 26 48 12 50 30 1,7 0,8 0,6 1 100 PCIo5 apn
30 30 56 12 50 30 1,7 0,8 0,6 1 200 PCIo5 apn

Tabnuuya 3.5
NMAPAMETPbI ANA ONPEAENEHUSA YPOBHSA LULYMA

HOMep YacToTa ok- YpOBeHb 3BYK. AaBJ/. OT €4uH. O60pyﬂ0' HOMep YacTtoTa OKTaB- ypOBEHb 3BYK. AaBJ/. OT €4uH. 060py,qo-
Bapwi- | TaBHOIt nono- BaHus, Ab BapvaH-| Hol nonocsl £, BaHus, Ab
aHTa col f; Ty Ly Lp Lp Ta ru Lp Lp Lp
1 1000 85 88 86 16 1000 78 86 92
2000 82 84 82 2000 95 77 88
2 1000 82 81 76 17 1000 77 73 79
2000 77 80 75 2000 101 72 78




MpoposmkeHne Tabn. 3.5

HOMep YacToTa oK- ypOBeHb 3BYK. AaBJl. OT €4MH. HOMep YacTtoTa OKTaB- ypOBeHb 3BYK. AaB/l. OT €4uH.
Bapu- | TaBHOM nono- obopyaosaHusi, Ab BapwaH-| Hol nonock! f, obopyaosaHusi, AB
aHTa col £, Ty Lp Lp Lp Ta My Lp Lpp Lp
3 1000 69 79 74 18 1000 76 71 81
2000 78 78 73 2000 75 70 92
a 1000 88 77 72 19 1000 74 71 100
2000 91 101 71 2000 73 72 76
5 1000 75 76 70 20 1000 72 73 79
2000 84 75 71 2000 71 74 68
6 1000 79 74 72 21 1000 70 75 95
2000 78 73 73 2000 71 76 98
7 1000 81 72 74 22 1000 72 77 78
2000 92 71 75 2000 73 78 76
s 1000 100 70 76 23 1000 74 79 88
2000 76 71 77 2000 75 80 77
9 1000 79 72 78 24 1000 76 81 69
2000 68 73 79 2000 77 82 78
10 1000 95 74 80 25 1000 78 83 88
2000 98 75 81 2000 79 84 91
11 1000 78 76 82 26 1000 80 85 75
2000 76 77 83 2000 81 86 84
12 1000 88 78 84 27 1000 82 70 79
2000 84 79 85 2000 83 71 78




OKOHYaHue Tabn. 3.5

Homep | YactoTa ok- YpoBeHb 3BYK. AaB. OT €4uH. Homep |YactoTa okTas- YpoBeHb 3BYK. AaBi. OT e4uH.
Bapu- | TaBHOIA nono- obopynoBaHusi, Ab BapuaH-| Hoil Monock! £, obopypoBaHwsi, Ab

aHTa col £ Ty, Ly Lp Lps Ta My Ly Lpp Lp

13 1000 82 80 86 28 1000 75 72 81

2000 89 81 87 2000 74 73 92

14 1000 78 82 88 29 1000 73 74 88

2000 79 83 89 2000 72 75 91

15 1000 77 84 90 30 1000 71 76 75

2000 76 85 91 2000 70 77 84
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Tabnuuya 3.6

MAPAMETPbI 4111 PACYHETA YPOBHA BUBPOYCKOPEHUA NPOU3BOACTBEHHOIO OOPYIOBAHUA

Homep BubpockopocTb V, M/c-102 Homep Bu6pockopocTb V, M/c-102

Bapu- | 8Ty 16Ty |31,5Ty |63 Ty BapuaH- | 8 Ty 16y |31,5Ty |63TU

aHTa Ta
1 1 0,8 1 1,6 16 2,1 0,7 1,1 2,0
2 2 0,8 1,1 1,3 17 2,3 1 1,1 0,9
3 1 1 2 1,2 18 |08 0,8 2 0,9
4 1,1 1,2 1,3 1,5 19 1,7 1 1,3 0,8
5 1,2, 2,1 1,1 2,3 20 | 1,7 1,2 1,1 1,1
6 2,1 1,1 1,1 2,0 21 |1 2,1 1,1 1,3
7 2,3 0,8 1,1 0,9 22 2 1,1 1,1 1,3
8 |08 0,7 2 0,9 23 |1 0,8 2 1,2
9 1,7 1 1,3 0,8 24 |11 0,7 1,3 1,5
10 |14 0,8 1,1 1,1 25 | 1,2, 1 1,1 2,3
11 |1 1 1,1 1,3 26 | 2,1 0,8 1,1 2,0
12 |2 1,2 1,1 1,3 27 |23 1 1,1 0,9
13 |1 2,1 2 1,2 28 |08 1,2 2 0,9
14 1,1 1,1 1,3 1,5 29 1,7 2,1 1,3 0,8
15 [ 1,2, 0,8 1,1 2,3 30 | 1,9 1,1 1,1 1,1
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Tabnuua 3.7
CBeToOBbIE U 3J/1IeKTpUYecKkue napamMeTpbl pTyTHbIX namn AP

Twn namnbl CBeTOBOW MOTOK, /M CBeToBas oTAaQ4a,
nm/Bt
apn 250 13000 52
[P 400 23000 57,5
4PN 700 40000 57,1
APJ1 1000 57000 57

Undpel nocne PJ1 0603HauatoT MOWHOCTL B BT.
Tabnuua 3.8
CBeTOBbIe M /IEKTPUHECKMNE NapaMeTpbl JIaMN HaKaJIMBaHUSA
(FrOCT 2239—79) n momMmuHecueHTHbIX (FTOCT 6825—91)

JlamMnbl HaKanuBaHWs JIlOMUHECLIEHTHbIE 1aMnbl
CeeTo-
CseToBOM CseToBas oT- BOA Caerosas
Twvn Tun oTaaya,
MOTOK, /1M nava, nM/BT MoTOoK,
™M nM/BT
B-125-135-15 135 9,0 nau2o0 820 41,0
B-215-225-15 105 7,0 na20 920 46,0
B-125-135-40 485 12,0 1620 1180 59,0
B-220-230-40 460 11,5 nau4o | 1450 48,0
BK-125-135-100 1630 16,3 naso 1640 54,5
BK-215-225-100 1450 14,5 J1630 2100 70,0
r-125-135-150 2280 15,3 nau4o | 2100 52,5
-215-225-150 2090 13,3 npao 2340 58,5
r-125-135-300 4900 16,6 J1640 3120 78,0
-215-225-300 4610 16,6 nouso | 3740 46,8
r-125-135-1000 19100 19,1 naso 4070 50,8
-215-225-1000 19600 18,6 J1680 5220 65,3
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Tabnuua 3.9
PekomeHayeMbie n 4ONYyCTUMbIe 3HaYeHus A =L/h

Tun KCC PexomeHayeMble 3|-|al4eHv|9|L//7 Hanbonbluve
CBETUJIbHUKaA
AoNYyCTUMbIE 3HAYEHNA
K 0,4-0,7 0,9
r 0,8-1,2 14
il 1,2-1,6 2,1
M 1,8-2,6 3,4
n 1,4-2,0 2,3

Tabnuua 3.10
KoacdhduumeHT ncnosib3oBaHusl CBETOBOI0 NOTOKa 11y

Ceemnb- HCNo9 B3r20 Jicnoz nBaM PCMo5
HUK, %
A 30({50|70|30(50(70{30|50|70|30| 50 | 70 | 30 | 50 | 70
A 10)30/50/10|30|50{10[30]50|10| 30 | 50 | 10 | 30 | 50
/ KoaddurumeHT ncnonb3osanunsa nu, %

4. COOEPXXAHUE N OD®OPMJIEHUE KOHTPOJIbHOW PABOTHI
KoHTponbHas paboTa Ao/mMKHa coaepxaTb:

TUTy/IbHbIV JIMCT YCTAHOBNEHHOro obpasua, Ha KOTOpPOM Heobxo-
AMMA MNOAMUCH CTYAEHTA BbIMOMHAIOWErO KOHTPOnbHY0 paboty (cM. Mpwu-
noxexue 1).

CogepxaHne — rae oTpaXaeTcs MnepeyveHb BOMPOCOB, cCoAepxa-
LUMXCS B KOHTPOsIbHOM paboTe (MpunoxeHue 2).

NHANBNAYaIbHOE 384aHME — 3TO 3alaHne, KOTopoe AaeTcs B COOT-
BETCTBMM C BapuaHTOM.

CrincoK /INTepaTypsb! - NPU HanMcaHUM KOHTPONbHOW paboTbl HEObXO-

AVMMO MCMOJIb30BaTb Hay4YHO-TEOpPETUYECKNE UCTOUHUKK (Y4ebHukm, yyeb-
13



Hble Nocobus, MHTEpHET - caiTbl U T.M.), KOTOPbIE PEKOMEHAYIOT Npenoaa-
BaTeNN NO U3y4aeMbIiM ANCUMIMIINHAM.

TekcT pgomkeH 6bITb odopMneH B TekCToBOM pepaktope Word for
Windows Bepcum He Hwxke 6.0. Tun wpudTa: Times New Roman Cyr.
LWpndT ocHoBHOro TekcTa: 06bluHbIM, pa3mep 14 nT. WpudT 3aronoskos
pa3AenoB: NONY>XUpHbIA, pasmep 16 nT. LpudT 3aronoBkoB noapasaenos:
MoNyXWpHbIK, paamep 14 nT. MeXCMMBOSbHbLIN MHTEPBAN: 06blUHbIN. MeX-
CTPOYHbIA MHTEPBAN: OAMHAPHBIN.

NnntocTpauum A0/MKHbI HbITb BCTaBneHbl B TEKCT. TEKCT OT4YeTa Bbl-
nonHseTcs Ha nucrtax dopmata A4 (210x297 mm) 6e3 pamku, cobnopas
cneayloLme pasMepbl Nnosei: nesoe - He MeHee 20 MM, NPaBoe - HE MeHee
10 MM, BepxHee - He MeHee 20 MM, HMWKHee - He MeHee 20 MM. CTpaHuubl
cnegyeT HymepoBaTb apabckumm undpamm, cobnogasi CKBO3HYO HyMepa-
LMo Mo BCEMY TeKCTY. HoMep CTpaHuubl NPOCTaBASOT BHU3Y CTPaHuubl OT

LeHTpa 6e3 TOUKM B KOHLIE.
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MPUMEP BbINOJIHEHUS KOHTPOJIbHOW PABOTHb

1. PACCHET CUCTEMbI 3A3EMJIEHUA

Nen/m | 7, m L™ am P, Ry OM | ZM K
OmM-M
1 0,5 0,75 0,1 20 4,0 0,5 1,75

SALAHME. PaccunTatb CUCTEMY 3a3eMSIEHMS.

Aaro (Bapnant 1). (=0,5 m; t=0,75 m; ¢=0,1 m; p =20 Om-m;
Roon=4,0 OM; =0,5 M; Kc=1,75.

PELLIEHUE.

[nsg BblUMCNEHNS COMPOTMBIIEHMS] CUCTEMbI 3a3€M/IEHUSS B OAHO-

POAHOM FpyHTE NPUHUMAEM 3a3eM/IUTESb — CTEPXXHEBOWN KPYI/IOro CeYeHust
(TpybuaThIit) B 3emMne. tol

A 4

PucyHoK 1 - 3a3emMnuTenb TMNa CTEpXXHEBOI KPYr/ioro ceveHust (TpybyaTbiit) B 3emne

1. OnpegensieM conpoTUBNEHNE OAMHOYHOMO 3a3eMNTENS.

R=0,366% (Ig%Jrll 4t+£j,

d 24—
R:0,366.20(|92-0,5 1, 4-0,75+0,5

05901 7293075 05

j=15,71 oM.

C yyeTom K03(b(bVILlVIEHTa CE30HHOCTU OonpeaensaeTca conpoTneieHneE
3a3eMIMTenNs B Hanbornee TaXxenbix yCnoBuax

R=RK,

roe Ke — k03dPULUMEHT Ce30HHOCTM (MpUMHUMasl B KauyecTBe pacyeTHOM
Hanbonee HebnaronpusATHyIO BENNUMHY). K=1,75.

R'=15,71-1,75=27,49 Om.

2. OnpepensieM NOTpebHOE KOMMYECTBO 3a3eMIMTENEN C YUETOM SIB-
JIeHNS B3aUMHOIM0 3KPaHNPOBAHUS Ron=4 OM.

15



n= , WT.
Rnon
27,49
n=——x~7uwr.
4

3. PaccuntaeM conpoTmeieHune COEANHMUTESIbHOM NOJOCHI

P, 20
R, =0,366 Ig—>, Om.
loom 2 Bh

roe b — wupuHa nonocbl, M; H=0,04M; h— rnybrnHa 3an0oXxeHns Nonockl, M;
h=0,5m,

2
R = 0,366 20 Ig 2-3,08
3,08 70,04-0,5
4. PaccuntbiBaeM f/iMHY nosnocs! B paf, £ o, =1,054-1).
? 1on. =1,05-0,5-6=3,08 ™.
5. C yueToM koapduumeHTa CE30HHOCTM ONpeaenseTcs conpoTms-
NeHne Nonockl B Hanbornee TsKenbIX YCIoBUsSIX
Rln:Rn'K&, Om.
Rn=7,07-1,75=12,37 Om.
6. ConpoTuBneHVe 3a3eMIEHUS C Y4ETOM NPOBOAUMOCTY COEANHU-
TENbHOM NoNockl onpeaensieTcs no opmyne
R'R,!
Rln“ +nm,, R} '

=7,07

R3=

rae nre — K03 duuMeHT ncnonb3osaHus Tpyb (Tabn. 3.2);

Nn — KO3(MUUMEHT WUCMONb30BaHNA COEAMHUTENBHOW Monockl (Tabn.
3.3).
B 27,49-12,37
©27,49.-0,72+7-0,6-12,37

BbiBog. CucteMa 3a3eMrnieHus BKOYaeT 7 OAMHOYHBIX 3a3eMn-

Tenemn, o6beaNHEHHBIX COeAMHUTENBHON Nonocoi. ConpoTUBEHNE 3a3eM-
nsaowero KoHTypa coctaenset — 4,8 OM, T.K. NOAy4YeHHOe 3Ha4yeHue rnpe-
BblwaeT gonyctumoe 4 OMm, (gonucaTb B BbiBoge: YTo Heobxoammo cae-
naTb Ans Toro, 4Ytobbl cobnocTn HopMbl HesonacHocTM? U caenatb nepe-
pacyeT COMpPOTUBIIEHUS] 3a3eMSIEHUS] C MOSTyYEeHUEM 3HAYEHUS, YOOBIETBO-

PSIOLMM HEPABEHCTBO Ry /R, )-

~ 4,8 > Rpon.

3
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2. PACYHET CUCTEMbI OBLLIEI'O OCBELEHNA

3AL4AHME. Onpenenutb CBETOBOM MOTOK F M noaobpaTth CTaH-
JApTHYI0 naMny Ans obLiero oceeLeHus.

Zaro (BapuaHT 1).

E — HOpMMpOBaHHasi MMHUMarnbHasi oceelleHHocTb — 500 nk (Tabn.
3.4);

A— Wu1puHa noMetleHns — 12 M (1abn. 3.4);

B— pvHa nomelleHnss — 18 m (Tabn. 3.4);

H— BbIcOTa nomelleHnss — 6 M (Tabn. 3.4);

K— koaddumumeHT 3anaca — 1,3 (Tabn. 3.4);

Z — K03(PUUNEHT HEPABHOMEPHOCTU OCBELLEHUS, €ro 3HayeHue

ansg namn Hakanueauusa APJ1 — 1,15, ona niOMUHECUEHTHbIX

namn -1,1;
N — 4nCno CBETUIbHUKOB B NOMELLEHNH;
nu — KO3(MUUMEHT MCMONb30BaHMA CBETOBOr0 MOTOKa namn

(Tabn. 3.10);
A = 0,5 — k03hDULUMEHT YUNTbIBAIOLLMIA ONTUMASIbHOE PacCTOsIHWE
Mexay OCBeTUTeNbHbIMK npubopamn (Tabn. 3.4);
h, = 0,5 - BbicOTa cBeca cBeTUNbHMKa (Tabn. 3.4);

h,.. = 1,5 - BbicOTa pacronoxeHus pabouer noBepxHOCTH OT

ypoBHs nona (tabn. 3.4).
PELL/EHUE.
1. OnpeaenuM BENNMUMHY CBETOBOMO NOTOKA NMaMmnbl £, M

l:_1OO-E-S-I<-Z
N -nu

roe S— nnowags uexa, M2,
S=AB
$=12.18=216 M?
2. Haxoamm obuiee uncno ceetunbHukoB N. MonyumBlumecs Heuenble
3HayeHus N oKpyrnnTb A0 UenbiX B 60sbLUYH0 CTOPOHY.
N=Npy; - Nm=54uwr.,
rae Npn — 4ncno CBETUIbHUKOB MO ASINHE;
My — YUCNO CBETU/BLHUKOB MO LUNMPUHE.
OnpegensieM 4YMcno CBETUNLHMKOB MO AJINHY:
/ch:B/L,
Nan =18/2=9 wrt.;
OnpegensieM 4nMcno CBETUIBHMKOB MO LUMPUHY:

Nu=A/L,
My =12/2=6 .
3. Haxoanm paccroaHue Mmexay coceagHMMU CBETUJIbHUKaMU (VIJ'IVI nx
psinamw) (L)
L=A-h, m.

roe A — Bblbupaetcs us tabn. 3.9;
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h — BbICOTa YCTAHOBKM CBETU/IbHUKA HaZ paboyelt MoBEpXHOCTbIO, M;
L=05-4=2m.
4. BbiCcOTa YCTaHOBKW CBETU/bHUKA A BBIYUCTISIETCS MO chopMyne

h=H-h, - hp.n.,M.
roe A — BbICOTa CBECa CBETUIIbHUKA, M;
Hp.n. — BbICOTa paboyeit NOBEPXHOCTYU, M.
h=6-05-15=4 m.
5. Haxoaum nHaekc nomeLleHus
. A-B
i=—,
h(A+ B)
i 1218
4(12+18)
KoadhdmumeHT ncnonb3oBaHMsl CBETOBOIO NMoToka (/774) HaxoauTcs no
Tabn. 3.10 B 3aBUCMMOCTU OT KO3(PULMEHTA OTPaXKEHNS CTEH A 1 NoTosnka A
(Tabn. 3.4) u vHAekca nomelleHns, i lMonyumBlUMECS Heuenble 3HadeHus /
OKpYIMUTb A0 LeNbIX B 60MbLUYIO CTOPOHY.
MoacunTaB CBETOBOW MOTOK faMnbl £ no Tabn. 3.7, 3.8 nopgobpatb
6KalWylo CTaHAAPTHYIO JlaMMy M OMPefensioT 3/IEKTPUYECKY MOLL-
HOCTb BCEN OCBETUTENILHON YCTAHOBKW. B npakTuke AOMyCKaeTcs OTK/IOHE-

HWe noToka BblGpaHHOW Namnbl 0T pacyeTHoro Ao —10 % u +20 %, B npo-
TUBHOM C/y4ae BbIOMPaIoOT ApYrylo CXeMy pacrnonoXeHUst CBETUNbHUKOB.

o 100-500-1,3-216-11
54 .57
BbIBO/]. CseToBoli NoTok paBeH 5017,5 M. Bbibupaem namny J1I6 80
CO CBETOBbIM MOTOKOM 5220 nM, AenaeM NpoBepKY BbIMNOSHEHWS YCITOBUS:

=18~ 2,0.

=5017,5 nm.

F, ~F,
—10% < 23 1P 100% < +20%.
J1.CTaHAg
Monyyaem:

5220 -5017,5

-10% < -100% < +20%, T.e. yCcnoBue BbIMNONHSAETCA

-10 < 3,8% < +20%, 3HauMT naMna nogobpaHa NpaBuIIbHO.

3. ONPEAENNIEHME YPOBHA LLUYMA

LLlyMOM MpUHATO Ha3blBaTb /t060M HexenaTesbHbIN 3BYK, BOCMpPU-
HMMaeMblli opraHoM cnyxa 4yenoBeka. LLlyM npeacraBnseT coboi 6ecriops-
JOYHOE coYeTaHMe 3BYKOB PasfIMYHON MHTEHCMBHOCTY M YaCTOTHI.

LLlyMm Ha npou3BoACTBE HAHOCUT 6O/IbLLON Yliepd, BpeaHO AENCTBYS
Ha OpraHu3M YesioBeKa W CHWKas NPOU3BOAUTENBHOCTb TPYAA.

HopMupyeMble napaMeTpbl WyMa Ha paboumx MecTax onpeaeneHbi
MOCT 12.1.003—2014. CraHpapT yCTaHaBAMBaeT npeaesibHoO AonyCTUMble
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YPOBHM 3BYKOBOrO [1aB/IEHMSI B OKTaBHbIX MOJI0OCAX YacToT, YPOBHM 3ByKa U
3KBUBAJIEHTHbIE YPOBHM 3BYyKa (AB).

[ina onpeaeneHnst YpoBHS LWyMa MCMOMb3YIOT OKTaBHbIE MOJIOCHI, B
KOTOpPbIX BEPXHSISi FPpaHMYHAs YacToTa B ABA pa3a 60/bLUe HWKHENW, a B Ka-
YecTBE YacToTbl, XapaKTepusyloweil nonocy B uUenoM, bepeTcs cpeaHsist
reoMeTpuyeckas YactoTa.

MpUBAMKEHHO OKTaBHbIM OCPEAHEHHBIN YPOBEHb LUyMa Bbl3BaHHOIO
HECKONIbKUMU eiIMHULAMN 060pyA0BaHMSI PACMONIOXXEHHOTO Ha He6OosbLUOi
NMoLAaaM MOXHO PaccYUTaTh C MOMOLLBIO NPOCTOro MpaBuia 3HepreTuye-
CKOr0 CYMMMPOBAHWUS:

Lcym =10Ig(2100'1” j ,
i=1

roe Li— ypoBeHb WyMa eanHuubl 06opyaoBaHus ydactka, ab; n — konu-
4YeCTBO eanHuL, 0bopyaoBaHus.

MpeBbilweHne YPOBHS Haa AOMYCTUMbIM ONpeaenseTcs, Kak

AL = LCYM - Luon,

rae Lson — AOMYCTUMBIN YpOBEHb WyMa, Ab.

MeTtannoobpabatbiBatowee 0b6opyaoBaHWe, Kak MNpaBwio, co3daer
HanbonbLUWIA LYM B OKTaBHbIX nosnocax 1000, 2000 .

SA[AHHE. Onpepnenutb, NpeBbIWLAET NN WYM AOMYCTUMOE 3Hade-
HWe B pacyeTHOM TOYKE MPOM3BOACTBEHHOrO y4yacTka. lMapameTpbl Ans
pacdyeTa B35Tb U3 Tabn. 3.5.

Aaro (BapuaHT 1). YyacToKk MMeeT Tpu eamHuubl 060pyaoBaHus
C NPUXOAALMM YPOBHEM 3BYKOBOW MOLWIHOCTU (AaBnenns) Lpj, Lpy, Lps

Ha 4vactotax 1000 n 2000 Iy,
YpoBeHb WyMa B OKTaBHbIX NOJ1I0CaX YacToT
OT eauHMLUbl obopynosaHus, ob

1000 2000
OKTaBHble NoN0Chbl YacToT 7'y
[JonycTuMblli ypoBeHb LLyMa
[NSi NPOV3BOACTBEHHbIX NOMELLEHWUN Lyon 80 78
Lp 85 82
Lp 88 84
Lp 86 82
PELLIEHHE:
0,1-85 0,188 0,186
0,182 0,1-84 0,182
L ey 2000 = 1019 (10 +10 +10 ) =87 1B .
OrBer. Leym 92 87
AL 12 9
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BbIBO/]. B faHHOM cfyvae 3Ha4yeHusl YPOBHS LUYMA /[IpEBbILLIAIOT
OOMyCTUMble 3HAyeHMs1 Ha OKTaBHbIX nonocax 4actot 1000 m 2000 Iu.
HeobxoamMmMo npuHMMaTb Mepbl ANl CHUXKEHWUS YPOBHS WyMa (MOSICHUTb Ka-
KMe KOHKPETHO Mepbl HE06X0AMMO NPUMEHUTD).

4. PACHET NPOAOJ/DKUTEJ/IbBHOCTN PABOYEIO AHA
B YCNOBUAX BO3AENCTBUA BUBPALIMUN

KoppekTupoBaHHble 3HauyeHust BubpockopocTn V , BUGpOyCcKOpeHus

U 1 ux ypoBHM onpeaensoTcs no dhopMyne:

J :w/zn:(ul 'Ki)z ’

roe Vi wm U; — KBagpaTW4eckoe 3HauyeHue KOHTPOSIMpYeMOro napa-

MeTpa Bubpaummn (BUMO6POCKOPOCTU UM BUOBPOYCKOPEHUS) U ero norapud-
MWUYECKUIA YPOBEHb B A YaCTOTHOW MOSoCe, M/C; /7 — UYWUCNO YACTOTHbIX

nosoc B HopMupyeMoM aunanasoHe; K; — BecoBble ko3chdUUMEHTbI ANst Fii

YaCTOTHOM MONOCHI ANSt CPeAHEKBaAPaTUYECKOro 3HadeHust (Tabn. 4.1.)
KOHTpONMpyeMoro napameTpa waun ero norapudMmnyeckoro yposHs (3aga-
totcs FOCT 12.1.012-2004 CCBT).

Mpu NpeBbllleHMN AOMYCTUMbIX NapamMeTpos Bubpaumu B 1,12 pasa
nnn Ha 1 b Ha paboyem MecTe HOpMaTUBHblE AOKYMEHTbI NPeAnvChIBaloT
OrpaHM4YMBaTbL NPOLAOMKMTENBHOCTL paboyero BpeMeHw. MNpu NpeBbieHun
BMbpaumn 6onee yem 4 pasa win Ha 12 ab 3anpeLaeTcs NpoBoauTb pabo-
Tbl MU NPUMEHSATb MaLUWHbI, FEHEPUpPYIOLLME TaKylo BUEpauumio.

HopMy BMGpaLMOHHOM Harpysku Ha onepaTtopa Nno CneKTpasnbHbIM U
KOPPEKTUPOBAHHbLIM MO YacTOTE 3HAYEHUAM KOHTPOIMPYEMOro napameTpa
(UL npu onuTENbHOCTU BO3AENCTBMS BMOpauMn MeHee 8 4 (480 MuH)
onpeaenstoT no gopmyne:

Ut =Uugo @

roe Uago — HOpMa BMOPALMOHHOW Harpysku Ha ornepatopa Afs AnUTesbHO-
CTW BO3AenCTBMS BUOpaumn, Uago = 480 MUH.

TakuM 06pa3oM, NpOAOMIKUTENBHOCTL paboyero AHS onpeaenseT-
Cs B MMHyTax no dopmyne:

2
T=UL‘;°~480.
Ui
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Tabnuua 4.1
3HauyeHust BECOBbIX KO3(p(pULMEHTOB ANt BU6POCKOPOCTHN
no N'OCT 12.1.012-2004 CCbT

CpepnHereomeTpuyeckme BecoBblit
YacCTOTbl OKTaBHbIX NO0C, ru K03(b¢)VIL|,VIeHT Ki
8 0,5
16 1,0
31,5 1,0
63 1,0

CaHuTapHasl HOpMa OAHOYMCIIOBLIX MOKasaTenell BMOPALMOHHOM
HarpysKku Ha ornepaTtopa A/ ANUTEIbHOCTU CMEHbI 8 YacoB NS SIOKasIbHOM
BMbpaumn cocTasnsieT:

Tabnuua 4.2

Bubpockopoctb V, M/c BubpoyckopeHnue U, M/c?
2-1072 2

SAAAHME. PaccumtaTb NPOAOIKUTENBHOCTM pabodero AHa B
YCNOBUSIX BO3AEWCTBUSI BUMOpaLMKM OT HECKONbKUX WMCTOYHUKOB B Pa3HbiX
OKTaBHbIX MOSI0Cax YacToT. MapaMeTpbl A8 pacyeToB B34Tb 13 Tabn. 3.6.

Aaro (BapuaHT 1). 3agaHbl 3Ha4YeHUst BMOPOCKOPOCTM JoKanbHOW
BMOpaLMKM Ha HeCKObKMX YacToTax (Tabn. 3.6):

Tabnuuya 4.3
OkTaBHas nonoca yacrot, 'y BubpockopocTb V, M/c
8 0,01
16 0,008
31,5 0,01
63 0,016

PELUEHMUE.
[na onpefeneHnst KOPPeKTUPOBAHHOMO 3HaYeHus BUOPOCKOPOCTU
noactaBMM 3aaHHblE 3HAYEHNA B d)OpMy}'Iy:
V'er(O,Ol-O,S)Z4—0,0082—k0,012—+0,0162 =0,0211 m/c
|_|p0,q0)'I)KVITeJ'IbHOCTb pa60L|ero AHA Npyn  3aAaHHbIX 3HaA4YeEHUA
BVI6p0CKOp0CTVI COCTaBuUT.
0,022

7 =———-480=431,46 MUH = 7,2 yaca wiu 7 4acos 30 MUHYT .
0,02112
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BbIBO/. Mpoaomx1TeNnbHOCTM paboyero AHA B YCMIOBUSIX BO3AEN-
CTBUS NOKaNbHON BMOpaLMM OT HECKOSIbKMX MCTOYHMKOB B pasHbIX OKTaB-
HbIX M0s0Cax YacToT cocTaBuT 7 YacoB 30 MUHYT, YTO HE HapyLllaeT HOpMYy
BMOpPaLUMOHHONM Harpysku Ha ornepaTopa Mo CheKTpasibHbiM U KOPPEKTUPO-
BaHHbIM MO YACTOTe 3HAYEHUSM.

5. CMTINCOK JIUTEPATYPbI
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2. TexHocdepHasa 6e3onacHocTb. Pacuetsl. Mog pea npod. Mano-
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MPUNOXEHKE 1

MUHUCTEPCTBO HAYKHU 1 BBICIIETO OBPA30BAHMS POCCUMCKOU ®EIEPALIN

OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ’KETHOE
OBPA3OBATEJIbHOE YUPEXXJIEHUE BBICIIEI'O OBPA3OBAHUSA
«TOHCKOU IT'OCYJAPCTBEHHBIM TEXHUYECKUHU YHUBEPCUTET»

(ITTY)

DakynbTeT « »

HAaNMMCHOBAHHC Cl’)aKyJ'lBTCTﬂ
Kagenpa « »

HaHMEHOBaHHe Kadeapbl

KOHTPOJIBHAS PABOTA

JuctuniarHa (MOIYIb) «

HAaUMEHOBaHUE Y4eOHON IUCLUIUINHBI (MOJLYJIs)
»

HanpaBneHHe HOI[I‘OTOBKI/I/CHGLII/IaHLHOCTL

KO HaMMEHOBAHUE HAIIPABJICHUS llOLll'O'l'OBKl/l/ClleLll/laJlbllOC'll/l
HanpasnerHocTs (Tpouits)
Howmep 3aueTHOM KHMKKH Howmep Bapuanra I'pynna
O0yyvaronmiics
TOJNHUCH, JaTa N.0. ®amunus
KonTtponbHy0 paboTy IpoBepHI
MOJIUC, JaTa nomkHoCTh, U.0O. ®amunust

PocroB-Ha-/lony
20
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MPUNOXEHWE 2
COAEPXAHME

NHavenayanbHoe 3ajaHuve:

1. PacyeT cuctemsl 3a3eMrneHus.

2. PacyeT cuctembl 06LLErO OCBELLEHNS.

3. OnpegeneHve ypoBHS LWyMa.

4. PacuyeT NpoAo/mKUTENBHOCTM paboyero AHsl B YC/TIOBUSIX BO3-
[encTBUS BUGpaumm

5. MNepeyeHb Ncnonb3o0BaHHbIX MHEOPMALMOHHBIX PeCYpCoB.
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CocTtaButenu
Bnaanmup JlaBpeHTbeBn4 ManoHoB
EkaTepuHa lOpbeBHa FAMTOHOBA
Cepreli Bnaaummposuy FAMTOHOB
CeetnaHa EsreHbesHa TEPACBKOBA

METOANYECKUE YKA3AHNA
[NS BbINONTHEHUS! KOHTPOJIbHON paboTbl
no AvcUMNIMHeE «be30nacHOCTb XMU3HEAEATENbHOCTU
[NSt CTYAEHTOB 1-4-X KYpPCOB [Nsi HanpaB/ieHU NOArOTOBKM
090302, 110301, 110302, 150302, 150304, 160303, 180301, 200301,
230301, 230302, 230303, 250301, 380302, 430301, 430302, 430303
3a04HOl HopMbl 06yUeHNs

MNeyaTaeTcs No peweHnio pefakUuMOHHO-U34aTeIbCKoro CoBeTa
JIOHCKOro rocylapCTBEHHOr0 TEXHNYECKOro yHUBEpCUTETa

OTBETCTBEHHbIN 3a BbINYCK 3aB. kadeapown «MponssoacTBeHHast 6e3-
0ONacHOCTb» A-p TexH. Hayk, npodeccop C.J1. MNyweHko

Brneswatb _ .. .20 .
®opmat 60x84/16. Obvem __ ycn. n. .
Tupax __ 3k3. 3aka3z N9. _

M3paTenbckuii uenTp AITY
Anpec yHuBepcuTeTa u nonurpadumyeckoro npeanpusaTms:
344000, r. PoctoB-Ha-[loHy, nn. MarapuHa, 1

25



