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BBEJAEHHUE

OcHoBHas 11eJ1b 0€30MaCHOCTH KU3HEACATENbHOCTA KaK HAYKW — 3alllUTa Y€JI0BEKa B
TeXHOC(Epe OT HEraTHUBHBIX BO3JCUCTBUI aHTPOIMOTEHHOTO W €CTECTBEHHOTO MPOMCXOXK-
JICHUS U TOCTUKEHUE KOM(DOPTHBIX YCIOBUH KU3HEAEATEIHLHOCTH.

Mertoauueckue yka3zaHus JJIs BBITIOJIHEHHUS KOHTPOJbHOW palboThl mo teme: «bes-
OMAaCHOCTb JKU3HEACSATEIIBHOCTH B TEXHOC(Epe» BKIIOYAET KPATKOE TEOPETHUYECKOE OIH-
CaHUeE MOHITHUH MO pelllaeMbIM 3aJja4aM U METOJIMKH pacdeTa Mo S 3a/1auyam.

3amaya KOHTPOJIBHOM pabOThl — 3aKpEMIEHUE TEOPETUYECKUX 3HAHUM W TpaKTUYe-
CKMX HaBBIKOB MPU U3YUYCHUU JUCLHUIUINHBI « be30MacHOCTh )KU3HEAEATEIBHOCTI.

KontponbHas pabora mpeaHazHaueHa ajisi OoJiee TIIyOOKOTO aHallk3a OIACHBIX U
BpelIHbIX (haKTOPOB Ha MPOU3BOJICTBE.

1. AJITOPUTM BBIEOPA BAPUAHTA KOHTPOJIbHOM PABOThHI

HoMmep BapuanTa [Jisi BBIIIOJIHEHUSI KOHTPOJBHOU pabOThI JIOJKEH COOTBETCTBOBATH
MOPSAJIKOBOMY HOMEPY 3a4€THOM BEIOMOCTH Ha TEKYIIHI CeMECTp y4eOHOro rojia, K KOTo-
poMy HEOOXOAUMO PUOABUTH «1».

2. 3BAIAHUME 1151 BBIIIOJHEHUA KOHTPOJIBHOM PABOTHI

KonTtposnbHas padota aist 3a04HUKOB 1o aucuuiuinie «bXK/[» cocrout u3 5 3amau —
pacyeT CUCTEMbI 3a3€MJICHUS, pacueT CUCTEMbI OOILEro OCBEILECHHUS, ONpeieJICHHE YPOBHS
IIyma, pacder MpOJOJLKUTEIBHOCTH paboyero AHS B YCIOBUSAX BO3ICHCTBUSA BHOpalu,
pacyeT OLIEHKHU 30H TEIUIOBOTO BO3JIEUCTBUS ITPU FOPEHUH 31aHUM U APYTUX IIPOMBIILIEH-
HBIX 0OBEKTOB, B COOTBETCTBHE C HOMEPOM BApUAHTA MHAUBUYAJIBHOTO 3a/1aHHUS.

3. COJEP)KAHUE 1 O®OPMJIEHUE KOHTPOJIbHOM PABOTHI

KontposnbHas paboTta J0JKHA COIePKaTh:

Tumynvbhbiii 1ucm yCTAaHOBJIEHHOTO 00pasiia, Ha KOTOPOM He0O0XoauMa MOAMUCH 00Y-
YaIOIIEroCcs BBITOIHSIONIETO KOHTPOJILHYIO paboTy (mpuioxeHue 1).

Cooepoicanue — T7ie OTpaXkaeTcs IepPeueHb BOIIPOCOB, COJICPKAITUXCS B KOHTPOJIbHOU
pabote (puiioKeHue 2).

Hnousuoyanvroe 3a0anue — 310 3aJ]JaHiEe, KOTOPOE JACTCsl B COOTBETCTBUU C BAPUAHTOM T10
KKIOMY pacuery (puaokeHue 3).

Ilepeuenv ucnonb306anHHbIX UHGOPMAYUOHHBIX pecypcoe (TpuioxeHue 4) — mpu
HaIlMCaHUU KOHTPOJBHOW pabOThl HEOOXOAMMO BKJIIOYAThH MEPEUYEHBb CCHUJIOYHBIX PECyp-
COB, KOTOpBIE MPUBEICHBI B TeKCTE. [Ipy 3TOM mepeyueHb CChIJIOYHBIX PECYPCOB COCTABIIS-
10T B MOPSJKE UX YIIOMHHAHHS B TEKCTE MOSICHUTEIHLHOUW 3alMCKU M €€ MPUJIOKEHUN CO-
[JIaCHO MPUBEICHHON B KBaJpaTHBIX CKOOKAaX HyMepallud AaHHBIX pecypcoB. CBeneHus o



pecypcax cieayeT pacnoJiaraTh B MOPSIKE MOSBICHUS CChIJIOK HAa PECYyPChl B TEKCTE U HY-
MepoBaTh apabCKUMU UppaMu ¢ TOUYKOW U TIeYaTaTh ¢ a03aIlHOTO OTCTYTIA.

OdopmiieHne niepedHs UCMOJIb30BAaHHBIX HH(POPMAIIMOHHBIX PECYPCOB JOJIKHO OBITH
BBITIOJTHEHO B COOTBETCTBUH C MpaBWJIaMu OHOIHMOTpaduIecKOro ONMUCAHUS JOKYMEHTOB
no ['OCT P 7.0.100 «bubnuorpaduueckas 3anuch. bubaunorpapuyeckoe onucanue. O6-
e TpedoBaHus U npasuia coctaBieHus» (cM. [Ipukaz No 242).

[Ipu Hanmu4MKM B CIMCKE UCTOYHUKOB Ha JPYTHUX S3bIKaX, KpOME pyccKkoro, oopasyer-
Csl TOTIOTHUTEIHHBIA aJIaBUTHBIN PsIT B KOHIIE CIIMCKA JOKYMEHTOB C €IUHOW HyMeparu-
el 10 BceMy CITUCKY.

Texcm koHmponvHoU pabomul 0onxcel 6bimb 0g)opMier B TIEYATHOM BHJIE HAa OJHOU
cTopoHe jucta 6enoit Oymaru popmata A4 B TexctoBoMm penakrope Word for Windows
Bepcun He Hke 6.0. B paMkax, ¢ OCHOBHOM Haanuchbio o gopmam 2 u 2a (a1 TEKCTOo-
BbIX TokymMeHTOB) 1o 'OCT ECKJ] 2.104, cobmroas ciaeayromme pa3Mepsl:

— pacCTOSIHHE OT pamMKH (OPMBI 0 TPAHMI] TEKCTAa B Hadaje M B KOHIIE CTPOK — HE
MeHee 3 MM;

— pacCTOSHUE OT BEPXHEW M HMXKHEM CTPOKHM TEKCTa 0 BEPXHEW M HWKHEU PaMKH
JIOJI’KHO OBITH He MeHee 10 MMm;

— rapuautypa mpudta — Times New Roman;

— pa3Mep mpudTa 11 OCHOBHOTO TekcTa — 14;

— MEXIYyCTPOUYHBIN uHTEpBaN — 1,5

— pa3mep mpudTa AJi1 IpUMEYaHui, CChIIOK — 12;

— ab3aHbIif otetyn —1,25 MM;

— BbIpaBHUBAaHWE OCHOBHOT'O TEKCTA — IO IIUPUHE CTPAHUIIBI.

IlepeHoc B clioBax I0MyCKaeTCs UCIOJIb30BaTh, KPOME 3ar0JIOBKOB.

JI714 3an0THeHUA STY€EK OCHOBHOM HAAIIUCH:

— rapHuTypa wpudrta Arial;

— KyPCHB;

— n7st o6o3HaueHus: padoTsl pazmep — 20.

HanmMenoBanme cTpyKTypHBIX 35ieMeHTOB «Conepxanuey, «Ilepedenp ncmnonp3oBaH-
HBIX WH(OPMAIIMOHHBIX pecypcoBy», «I[IpuiaokeHne» MHUIIYT ¢ HOBOH CTPaHMIIBI, C IPO-
MMCHOM OYKBBI, TIOMY>KUPHBIM TpudTOoM, pasmMepom 16, 6e3 Touku B KOHIIE, pacmojiaras
[0 LEHTPY. 3aroJIOBKU pa3ziesioB (MOAPAa3/IesiOB) OCHOBHOM YacTH MHILYT, C TMPOMUCHON
OYKBBI, IOJIYKHUPHBIM IIpUdTOM, pasmepoM 16 (as moapasaesnoB pasMep mmpudta — 14),
0e3 TOUKU B KOHIIE, C ad3aI[HOT0 OTCTYMa, paBHOro 1,25 MM. 3aroioBKu pas3iesioB MUITYT
C HOBOI cTpanuilbl. [Ipyrue TpedoBanust KOHTposibHOM pabote (cMm. [Ipukas Ne 242).



4. METOJIUKA U ITPUMEP PEIIEHUSA KOHTPOJBbHOMW PABOTBI
4.1. PacueTt cucTeMbl 001I1€r0 OCBEIIEHUSA

IIpouzeoocmeennoe oceewjeHue — 3TO Takasg CUCTEMA €CTECTBEHHOTO M MCKYCCTBEH-
HOTO OCBEUICHMSI, KOTOpasi TMO3BOJIIET PaOOTHHUKAM, OCYIIECTBIISATH TEXHOJIOTHUECKUN
IPOLIECC C BHICOKOW 3((PEKTUBHOCTHIO U 0€30M1aCHOCTHIO.

CBeT sBJISIETCSI €CTECTBEHHBIM YCIOBHUEM JKU3HEIEATEILHOCTH YEIOBEKA, UTPAIOIINM
BaXHYIO pOJIb B 00€CIIEUeHNN OE€30MIaCHOCTH, COXPAHEHUH 3/10POBBS.

Coznanmne paroHaIbHOTO OCBEIIEHHUS MPOU3BOJCTBEHHBIX MOMEUICHUH U pabodmnx
MECT SIBJIIETCS OJIHUM U3 OCHOBHBIX (DaKTOPOB 3/10pOBOro u Oe3omacHoro tpyzna. Hop-
MaJbHOE OCBEIICHUE U MpaBUJIbHAs I[BETOINEpEIaya CBETOBBIX CHUTHAJIOB MOBBIIIAECT 0€3-
OMACHOCTb PabOThl, YJIydlIaeT yCIOBUS TPyAd, CHOCOOCTBYET YBEJIMYEHUIO MPOU3BOJIU-
TEJIBHOCTH TPY/Ia M YIyUIIEHHIO KaueCTBa pabOTHI.

JlocTaTOuHOE OCBEUIEHHE 00ECIeUnBAET NICUXOIOTMUECKU KOM(OPT, Mpeaynpexia-
€T pa3BUTHE 3PUTEIHHOTO U OOIIETO YTOMJICHUS, YIy4llIaeT MPOTEKaHWE OCHOBHBIX IPO-
[IECCOB BBICIIEH HEPBHOU JEATENBHOCTH, CTUMYJIUPYET OOMEHHbIE U UMMYHOOHOJIOTHYE-
CKHE TPOIIECCHI, OKA3bIBAET BIUSHUE HA (OPMUPOBAHUE CYTOUHOTO PUTMA (HU3HOIOTHYC-
CKuX (YHKIUH OopraHu3Ma, CIOCOOCTBYET MOBBILIEHUIO paboTocmnocobHocTu. Henocra-
TOYHOE OCBEILIEHUE BHI3BIBAET OBICTPOE YTOMIICHHUE, Pa3ApaXKUTEIbHOCTh, CHIDKAET IMPO-
OYKTUBHOCTb PaOOTHI, MOBBIIIAET MOTEHUUAIbHYIO ONACHOCTh OLUMOOYHBIX JIEUCTBUN U
HECYACTHBIX CIIy4aeB, MOXKET MPUBECTH K MpodeccnoHalbHbIM 3a00JIeBaHUAM (MHUOTIHS,
Cria3M akKOMOJAAIuu U Ip.).

Takum 00pa3zoM, OCBELIEHHUE, SBISISACH BaXHBIM (DAKTOPOM OOpPBHOBI C HECUACTHBIMU CITYy-
qassMl U NPOGECCHOHATIBHBIMU 3a00JIEBAHUSIMH, JOJDKHO 0OECeYnBaTh JOCTATOYHYIO OCBE-
HIEHHOCTh Pa0OYMX MOBEPXHOCTEH, OBITh PABHOMEPHBIM, HE 00pa30BbIBATh PE3KUX TEHEM.

OcCBeIIEHHOCTh HOPMHpPYETCS B COOTBETCTBMM € TpeOoBaHMsMHU cBoja mpasui CII
52.13330.2016 «EctecTBeHHOE M MCKYCCTBEHHOE OCBEIICHUE» aKTyaJM3UPOBAHHAS PEIAKIINSI
CHull 23-05-95%*, a Takxe TpeOoBanmii caHuTapHbIX mpaBui u HopM CanlluH 1.2.3685-21
['uruennyeckue HOpMaTUBbI U TPEOOBaHUS K 00ECTIEYeHUI0 0€30MaCHOCTH U (M) O€3BpeIHO-
CTHU JIJ1s1 9eTIoBEKa (paKTOPOB CPEIIbl OOUTAHHS.

B cooTBeTcTBHY C BapUaHTOM 3a/IaHUS PACCUUTATH CHCTEMY OOIIETO OCBEIICHHUS.

HcxonHble MaHHBIE JUIS pacyeTa CUCTEMbI OOIIET0 OCBEIIEHHs OpaTh MO BapHaHTYy
(cm. Tabm. 4.1).

Tabmuma 4.1 — VicxomHple JaHHBIS JUIS pacueTa CUCTEMbI OOIIEero OCBEICHUS

Pasvieper Koagdurment
Ne  |moMmereHus, o, | Kooddument| . L |he, |hpn, | OcBemennocts,|  CBETHUIBHUK
oTpaxenus, %o A=—
BapHaHTa M 3amaca, K; h| M| M E, nx
A|B|H| P P, Tun | UC |KCC
1 121186 | 50 30 1,3 05 [0,5]15 500 Jb |JUI| K
2 10/15| 6 | 50 30 1,3 0,5 |0,5[1,5 500 MIJL | JUT| [
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Paswiepsr Koadpprmment
Ne  |momemienus, o Kosdduiment N _ L N, | hpn, | OcBemenmocTs, CBeTHIbHUK
BapyaHTa M OTPAIEHIA, 7o 3anaca, K; h|lM| M E,
A|B|H| P P. Tun | UC |KCC
3 12124 |12| 50 30 1,7 0,8 (0,6/1,0 100 ca |CO| I
4 14126|12| 30 10 1,7 0,4 (0,6/1,0 200 KIUI | JUT | A
5 1211218 | 70 50 1,3 05 (05|15 200 cala |CA| M
6 12118 5| 30 10 15 1 |04/1,6 100 Jb |JIJI| K
7 20120| 8| 70 50 1,3 05 (05|15 200 KJUI | JUT| J1
8 18130 9| 50 30 1,7 09 (06|14 200 ca |CO| I
9 201321 6| 30 10 1,3 1,2 10,8|1,2 100 Jb |[CO| T
10 22128 8| 50 30 1,3 05 (0,711,3 150 ca |JUI| M
11 20(15| 8 | 30 10 1,3 04 (05|15 220 MIJT | CIl| K
12 201341 9| 50 30 1,7 0,8 (0,614 400 Jb | JUI| ]I
13 201388 | 70 50 1,7 0,9 |05/1,5 300 KIUL |JUI| T
14 1211216 | 70 50 1,6 0,7 10,7/1,3 150 ca |Jur| A
15 15115 6 | 50 30 1,6 12 106|14 150 Jb |CI | M
16 24130 8| 30 10 15 0,8 (0,7 1 150 MIJI | JUJI| K
17 25(35| 8| 30 10 15 0,8 (0,7] 1 150 MIJL | JUT| ]
16 24130 8| 30 10 15 0,8 |0,7| 1 150 KJIUI | JUI| K
17 25(35| 8| 30 10 15 0,8 (0,7] 1 150 ca |Jur| A
19 2013012 30 10 15 0,8 (05|15 100 MIJL | JUT| ]
20 4011516 | 70 50 14 1,44 |10,6|1,4 200 KIUI |CI| M
21 121341 9| 30 10 1,3 04 (06|14 250 Ccl |JUI| K
22 2214416 | 30 10 1,7 09 (06| 1 100 MIJL | JUT| ]
23 12118|12| 70 50 14 0,8 (05| 2 200 KWL |C| T
24 10(15(12| 70 50 14 04 |05]15 200 ca |CO| I
25 12118 8 | 30 10 14 0,5 (05|15 150 MIJT | JIJI| M
26 15120 8 | 30 10 14 0,53 (0,3| 1,7 200 KIUI |ClI| K
27 10(15{ 8 | 70 50 1,6 04 |105[15 100 ca |Jur| A
28 24 146|12| 50 30 1,7 0,8 (06| 1 200 MIJT | JUT| T
29 26 (48|12| 50 30 1,7 0,8 |0,6] 1 100 KJIUT | JUI | [
30 30(56|12| 50 30 1,7 0,8 (06| 1 200 cal |CA| M
Tabnuma 4.2 — CBeToBBIE XapaKTEPUCTUKH JIAMTI
JlromunectienTHbIe Jamibl (JIJI)
Tumn mamisl CseroBoit Tum mamist CseroBoit Tun mammsl CseroBoit
notok (F), mm notok (F), mm notok (F), mm
JIBE10 225 JI1,20 920 JIXB 36 2600
JIB E15 420 JIb 20 1180 JIb 40 3000
JIILT 500 JIALT 1450 JILL 80 3575
JI 540 JI, 1640 JIXb 3820
JIXb 675 JIXBb 25 1720 JII1 65 4070
JIb 15 760 JIb 30 2100 JIXB 58 4400
JIALL 15 820 JIJ1 36 2340 JIb 80-2 5200

*TIprmedanue: sl JIIOMHUHECLIEHTHBIX JIaMI — IU(PbI TOCTIe TUIA JIaMITbl 0003Ha4aroT MOIIHOCTE B BT. [Ipu

BLI60pC CBCTOAUOIHBIX JIaMIT pPCKOMCHAYCTCA € ITIOMOIIBIO HHTCPHCT-PECYPCaA MO CBETOBOMY ITOTOKY.




Tabnuua 4.3 — 3HaueHust OTHOCUTEIbHBIX PACCTOSIHHI IS THITOBBIX
KpHUBBIX cui cBeta, A=L/h

L/h
Tunosast KpuBOU Pexomennyemblie Haubonpmme
CHJIBI CBETA 3HAYEHUS JOTTYCTUMBIC
3HAYCHUS
Konnenrpuposannas, K 0,4-0,7 0,6-0,9
['my6oxas, I' 0,8-1,2 1,0-14
Kocunychas, ] 1,2-1,6 1,6-2,1
PaBHomepnas, M 1,8-2,6 2,6-3,4
[Tomympoxkast, JI 1,4-2,0 1,8-2,3

Tabmuma 4.4 — KoadhuiueHT nenonpb30BaHus CBETOBOTO MOTOKaA, NU

CBeTwIbHIK, % JIb KJIJI MI'JI CA
Py 30 50 70 30 50 70 30 50 70 30 50 70
P 10 30 50 10 30 50 10 30 50 10 30 50
i Koaddunuent ncnonp3zoBanus nu, %
0,5 23 26 31 11 13 18 19 22 26 11 13 18
0,6 30 33 37 14 17 23 24 27 32 14 17 23
0,7 35 38 42 16 20 27 28 31 36 16 20 27
0,8 39 41 45 19 23 29 31 34 40 19 23 29
0,9 42 44 48 21 27 32 34 37 43 21 26 32
2,0 55 57 60 35 40 46 52 55 59 35 40 46
3,0 60 62 66 41 45 52 58 61 64 41 45 52
4,0 63 65 68 44 48 54 61 64 67 44 48 54
5,0 64 66 70 48 51 57 63 66 69 48 51 57

Ilpumep evinonnenus pacuema cucmemst 00U€20 0CeeULeHUA

3aoanue. OnpenenuTh CBETOBOM MOTOK, MOA00paTh CTAHAAPTHYIO JIAMITY JIJIsl OOIIETO
OCBEIICHUS, PACCYMTATh MOITHOCTh BCEH OCBETHUTEIHLHOW CHCTEMBI JJIsS TPOW3BOJICTBEH-
Horo oobekra (manee - [10) u caenarh BEIBOI.

[upuna [1O A paBHa 12 m; BeicoTa H paBHa 6 M; JuiMHA oMelIeHUs B paBHa 18 wm;
KO3 GULIMEHTHI OTpakeHUs1 MOToJKa p, paBeH 50 %, cteH p, paBeH 30 %; kordduiueHt
3amaca morHoctd K paeeH 1,3; koaddunuent o — otnomenue L/h, & pasen 0,5; BbicoTa
cBeca CBETWJIbHHKA h,, paBHa 0,5 M; BbIcOTa pabouei MOBEPXHOCTHU OT moja h,, paBHa 1,5

M; HOpPMHUPOBaHHAsi MUHUMallbHas ocBelleHHOCTh £ paBHa 500 nk; Tun cBetmiibHUKA JIb.
OrnpenenuM BeIMYMHY CBETOBOIO MOTOKA Jiamnbl F, 1M o ¢popmyne 4.1:
c :100-EH-S-Z
N -nu-MF
rne E,— HOPMHUPOBaHHAs OCBEIEHHOCTb, JIK (Tabm. 4.1);
2.
;

(4.1)

S — mIomaas OCBENaeMOro MOMEIIEHUS, M
MF — xoadduimeHT skcrutyaTanuu (BeaudwHa oOpaTHas kKodddummeHty 3amaca
(MF=1/K3 ) (Tabn. 4.1));



Z — k03¢ dUIIMEHT HEPaBHOMEPHOCTH OCBEIIEHHUSI, €ro 3HAYEHHUE JJI MeTaJlIorajio-
FeHHOBBIX JIaMII ¥ Jlamn HakanuBanus JIH — 1,15; 11 TIOMMHECIIEHTHBIX M CBETOIMOIHBIX
namn JUJI u CJ1— 1,1,

N — oO11ee 9ncI0 CBETHIILHUKOB B ITOMEIIICHHH, IIIT.;

NU — K03 GHUIUEHT UCITOJIB30BaHMS CBETOBOTO MOTOKA JiaMil (Tabu. 4.4).

OmnpenensieM MI0MAAb OCBEIIAEMOro moMenieHus no gopmyse 4.2:

S=A-B, (4.2)
S=12-18=216 m°.
Haxonum oOmiee uncio cBetunbHUKOB N o dopmysie 4.3. [lomydnBimecs: Hemenble
3HaueHus N OKPYIJIMTh JI0 1EJIbIX B OOJBIIYI0 CTOPOHY.

N=N_ N, un (4.3)

m H
rac NI[J'[ — YHCJIO CBCTUWIBHUKOB 10 JJIUHE, IT.,
Nm — 4YHCJIO CBCTUJIbHUKOB I10 INMUPHUHEC, IIT.

N =9.6=54 mr.
OmnpefensieM YUCIIO CBETHILHUKOB 110 JUIHHE 110 opmyiie 4.4:
N,=B/L, mT. (4.4)

N, =18/2=9 mr.
OmnpenesnsieM YUCIO CBETUIILHUKOB 110 HIMpUHE 110 hopmyIe 4.5:
Ny=A/L, mT. (4.5)
Ny =12/2=6 .
Haxoaum paccTosiHre MEKIy COCEIHMMHU CBETMIbHUKaMHU (Wiik ux psaamu) (L) mo dop-
myre 4.6:
L=A-h, m (4.6)
rae A — BeIOMpaeTcs u3 taoi. 4.1;
h — BBICOTa YCTAaHOBKH CBETHIILHUKA HAJ pabovell TOBEPXHOCTHIO, M;
L=0,5-4=2m.
BricoTa ycTaHOBKHM cBeTHIBHUKA N BRIUHCIsACTCS 110 hopmyie 4.7:

h=H - hCB - hp.n.’ M (47)

riae N, — BhICOTa cBeca CBeTWIbHUKA, M (Tad. 4.1);
hpn. — BBICOTa paboueil moBepxHOCTH, M (Tab. 4.1).
h=6-0,5-1,5=4 m.
Haxonum nnpekc momernieHus mo ¢popmye 3.8:
- A-B
h(A+B)’
12-18

(4.8)

4(12+18)



3HaueHus: Ko3(pPUIMEHTa UCIOIb30BAaHUSI CBETOBOTO IMOTOKA NMPUBOJAATCA B 3aBU-
CUMOCTHU OT KO3 uIienTa orpaxkenus cteH P, u noronka Py (tabn. 4.4) u unaekca mo-
MEIICHUH, KOTOPBIi Beruucisercs mo Gopmyie (4.8). [TomyuuBmmecs Heremnple 3HAYCHUS |
OKPYTJIUTH JI0 IETBIX B OOIBIIYIO CTOPOHY.

[ToncumTaB cBETOBOM MOTOK JjaMIibl F 1o Ta6m. 4.2 momoOpaTh OMMKAMIIYIO CTaH-
JapTHYIO JaMIly WK CBETOJAMOAHYIO C MOMOIIBIO MHTEPHET-PEcypca, OMPeNeInTh JIeK-
TPUUYECKYIO CYMMAapHYIO MOIIHOCTb BCEH OCBETUTENIBHOM CHUCTEMBI IO BBIPAKEHUIO:
Wy =W;N,. B mpaktuke n0mycKaercs OTKJIOHEHHE II0TOKAa BBIOPAHHOM JaMIIbl OT pac-

geTHOTO 10 —10 % 1 +20 %, B MPOTUBHOM CiTydae BBIOUPAIOT IPYTYIO CXEMY PacIoJIoKe-
HUS CBETHJILHUKOB.

- 100-500-1,3-216-1,1
- 5457
CaetoBoii motok pasen 5017,5 m. Beioupaem namiy JIb 80—2 co cBeTOBBIM MOTOKOM

F =5017,5 nm.

5220 M, momtHOoCTRIO 80 BT.

MormHoCTb Beeli ocBeTuTenbHOM cuctemsl [10 Oyner paBHa:
Wy =80-54 = 4320 Bt uu 4,32 xBr.

BriBos: orpeneneH cBeToBoi moTok paBHbli 5017,5 M, mogoOpaHa JIIOMUHECHIEHTHAS
namna JIb 80 u paccunTana MOIITHOCTB BCEH OCBETUTENBHON CUCTEMBI paBHas 4,32 kBT.

4.2. Pacyer cMCTEMBI 3a3eMJICHUSA

OnHa W3 OCHOBHBIX MPUYUH AJIEKTPOTPABMATH3MA HAa MPOU3BOJCTBE — IOSBJICHUE
HaIPsDKCHHUS TaM, T B HOPMaJIbHBIX YCIIOBHSX €r0 HE JIOJDKHO ObITh. Takue ciiydau Ha
MPAKTUKE, BCTPEUAOLINUECS JOBOJIBHO YaCTO, MIPUBOAAT K MOPAKEHUIO JIOJICH IIEKTpUYE-
ckuM TOKOM. Ilog HampsbKeHHEM MOTYT OKa3aThCAd KOpIyca 3JIEKTPOYCTAaHOBOK W MPO-
MBIIIIJIEHHOTO 000pY/I0BaHUSI, METAITIOKOHCTPYKIIUM, JIEMEHTHI 31aHus U T. 1. Yate Bce-
r0 3TO MPOUCXOIUT BCIEACTBUE MOBPEKIACHUS H3OJSIIIUU DJIEKTPOIPOBOJIOB, Kabene u
0OMOTOK 2JICKTPUYECKUX MAIIIMH U anmnapaTos.

3amuTHOE 3a3eMIIeHHE 00eCIIeYMBaeT CHIDKCHHE HAIPSIKEHUSI MEXTy 000py0BaHH-
€M, OKa3aBIIMMCS TIOJI HAIMIPsDKEHUEM, U 3eMJyiei 10 Oe3omacHoi BenuuHbl. [Ipumensercs
O0HO B TpEX(a3HOU TPEXMpOXOoJHOU ceThu HampsbkeHuem g0 1000 B ¢ m3ommpoBaHHOM
HelTpabio U Beiie 1000 B — ¢ 11006bIM pexxuMoM HEHTpau.

JIns 3a3emMiIeHusl AJIEKTPOYCTAHOBOK B MEPBYIO O4Y€pe/lb JOJIKHBI HCIOJIb30BAaThCS
€CTEeCTBEHHBIE 3a3eMJIUTENU. ECiu conpoTHBIIEHNE €CTECTBEHHBIX 3a3eMIIMTENIeH OOJIbIiie
HOPMHPYEMOTO, TO HEOOXOIUMO COOPYKATh UCKYCCTBEHHBIC 3236 MIIUTEIIH.

DeKTpo0e30MacHOCTh C MOMOIIBIO 3a3€MJICHUS OCHOBAaHA Ha SIBICHUM CTEKaHUSI TO-
Ka B 36MJII0, KOTOPOE MPOUCXOANUT YEPE3 MMPOBOJHUK, HAXOASIIUKCS B HENOCPEACTBEHHOM
KOHTaKTe ¢ 3emiieil. Takol KOHTAaKT MOXET ObITh CIIy4alHbIM WM NpeaHamMepeHHbIM. B
MOCJEAHEM CIydae MPOBOJHUK WM TPYIINA MNPOBOJHUKOB, HAXOMSIIMXCS B KOHTAKTE C
3eMJICH, Ha3bIBACTCS 3a3eMaAUmesnem.
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B cooTBeTcTBUU C BApMAHTOM 3aJ]aHUsl PACCUUTATH CUCTEMY 3a3E€MJICHUSI.
VcxomHble JaHHbIC TS pacdeTa CUCTEMBI 3a3eMIICHHUS OpaTh 10 BapuaHTy (cM. Taoi. 4.5).

Ta6nuna 4.5— VicxoaHble TaHHBIC JJIs pacyeTa CUCTEMbI 3a3€MJICHHS

Ne Bapu- {,m t,m d, m p, OM-M Ruon, OM LM Kc
aHTa
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
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 4,1 2,55 0,1 167 4,0 4,1 1,75
26 4,2 2,6 0,1 173 4,0 4,2 1,75
27 4,3 2,65 0,1 180 4,0 4,3 1,75
28 4,4 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

Tabnuna 4.6 — KoadduiiueHTt ucnonbp3oBaHus Tpyo

3a3eMJIUTENH B Pl

OTHOLIEHUE PAaCCTOSTHUSA MEXKIY

Yucno Tpyo, Koadduuuent nc-
JIEKTPOJaMU U UX JUTHHE [ z j

v n MOJIb30BAHHUSA, Ny,

3

0,84-0,87

0,90-0,92

0,98-0,95

0,76-0,80

0,85-0,88

0,9-0,92

0,67-0,72

0,79-0,88

WINFPIWINFPIWIN|F(F
Gl OTOT[W|WWININININ

0,85-0,88
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3a3eMJINTENN B AT

OTHOILIIEHUE PACCTOSTHUS MEXKITY Yucrio Tpyb, Ko duuuent uc-
3JIEKTPOJAMU U UX JJINHE [ % j n TOMB30BAHMS, 1y,

1 10 0,56-0,62

2 10 0,71-0,77

3 10 0,79-0,83

1 15 0,51-0,56

2 15 0,66-0,73

3 15 0,76-0,80

1 20 0,47-0,50

2 20 0,65-0,70

3 20 0,74-0,79

*Ipumeuanue. JIns Bapuanta 1: /1 = 10, BeiOupaem 3 — MakCHMaIbHOE 3HAYCHHE; IS YUCa TpyO 7 BbI-
6upaem n,, = 0,8.

Tabnuna 4.7 — KoahGuieHTsl HCIO0Ib30BaHUS COSAMHUTEIBHOM MOJIOCHI (1)n)

OTtHoleHne paccTOSHUN Yuciio BEpTUKAIBHBIX 2JIEKTPOIOB B PsIL
ME/Ty BEPTHKAIbHBIMH
ANEKTPOTAMH 2 4 6 10 20 40 60 100
K UX JIJTMHE
1 0,85 0,77 0,72 0,62 0,42 — — —
2 0,94 0,80 0,84 0,75 0,56 — — -
3 0,96 0,92 0,88 0,82 0,68 — — -

Ilpumep pewienua pacuema cucmemot 3a3eMaAEHUA.

3aoanue. PaccunTarh cucTeMy 3a3eMJICHHSI U C/I€JIaTh BBIBOJ O OE€30MACHOCTH MIPUMEHE-
HUSI PACCUMTAHHOTO 3a3EMJICHUSI.

JlnvHa 3a3emimatens | paBHa 0,5 M; paccTOSHHE OT MOBEPXHOCTH 3€MJIH JI0 IICHTpa 3a3eM-
mutens t pasao 0,75 m; nuamertp 3azemumrens d pasen 0,1 M; yaeIbHOE COMPOTHUBICHUE TPYH-

Ta p paBHO 20 OM'M; JOIMYCTUMOE CONPOTUBICHUE CUCTEMBI 3a3€MJIEHUS R,,, paBHO 4,0 Owm;

paccTosiHUE MEXTy OTIACITBbHBIMU 3a3eMIUTENIMH Z paBHO 0,5 M; k03 duipeHT ce3o0HHoCTH K

paseH 1,75.
Omnpenenum COMPOTUBIICHUE OJJUHOYHOTO 3a3eMinTelis 1o Gopmyie 4.9:
Pl 20 1, at+¢
R=0,366" | Ig <=+ Zlg oL |, 4.9
(05795 49
R=036622( 19222 11 4-0.75+05) 105 o
05\ ° 01 2°4.0,75-0,5

C yderom ko3 uiimeHTa Ce30HHOCTH OTPEEIETCS] COMPOTUBICHNUE 3a3EMIINTENS B
HanOoJIee TSHKEIBIX YCIOBUAX omnpeesieTcs no Gpopmyine 4.10:

R=R-K, (4.10)
rae K. — ko3¢ uimeHT ce30HHOCTH (MpUHUMas B KauyeCcTBE pacyeTHOW HauOosiee HeOa-
ronpUsATHYIO Benuuny). K:=1,75.

R1=15,7-1,75=27,49 Om,
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OnpenenuM nmoTpedHOE KOJWYECTBO 3a3emiuuTeneit no gopmyse 4.11 ¢ yuetom siBiie-

HUS B3aUMHOT'O SKpaHUpOBaHUs Ron=4 Om.
Rl
n= : 4.11
: (4.11)

J01

27,49
n=—-—=7 mr
4

PaccunTaeM conmpoTHBICHHE COSTUHUTEIIBHON MOJIOCHI 10 (popmyie 4.12:

B p 202
R,=0,366 — lg —oz- 412
n T (4.12)

riae b — mmpuna mosocsr, M; b=0,04 m;
h — riryOuna 3amoskenus moockl, M; h=0,5 m.
2
R, =0,366 20 Ig 23,2 =7,10wm.
3,2 7 0,04-0,5
PaccuuTtbiBaem mimHy 1oJ1ockl B psia o gopmyiie 4.13:
? 1o, =1,052(n-1) (4.13)
¢...=105.0,5(7-1) =3,2 m.

C Y4CTOM KOI)(b(l)I/IHI/IGHTa CC30HHOCTHU OIpCACACTCA COIIPOTUBJICHUC IIOJOCHI B

HamboJIee THKENBIX YCIOBUAX 1Mo dopmyie 3.14:
Ri=RnK,, (4.14)
R, =7,1-1,75=12,4 Om.
ConpoTHuBICHHE 3a3eMJICHUS C YYETOM TPOBOJUMOCTUA COCAMHHUTEIHHOW TOJIOCHI
onpenensercs no Gopmyne 4.15:

1p 1
Rs=—7 %, 1 (4.15)
Rm, +m,R,

r7ie Nrp — KO3 OUIMEHT KCIoIb30BaHus TpyO (cM. TaoI. 4.6);
MNu — KO3PPHUITUCHT UCITOJIb30BAHUS COCTMHUTEIIBHOM MOJI0CHI (cM. Tabi. 4.7).
R — 27,5-12,4 _
® 27,5-0,56+7-0,62-12,4

4,8 Owm.

ITepepacuer:
~ 27,5.12,4 ~
* 27,5.0,72+7-0,6-12,4

BriBoa: cucTteMa 3a3eMiIeHHs BKJIIOUAET 7 OAMHOYHBIX 3a3€MIIMTEIEH, 00beaUHEH-

3,8 Om.

HBIX COCIMHUTENIBHOU mosiocoil. CONMPOTUBIECHUE 3a3€MIISIONICT0 KOHTYpa M0 WHIWBUIY-
aTbHOMY 3aJJaHhI0 COCTaBUT 4,8 OM, T.K. IOJIyYEHHOE 3HAUEHUE MPEBBIIIAET JOITyCTUMOE, TO
HEOO0X0AUMO (onucams yciosus, KOmopbvle HYHCHO COONOCMU O/l GbINOJIHEHUS HOPMAMUG-

HbIX mpe606aHuL'Z no aﬂekmp06e30naCHocmu u coenamo nepepacuem C RnoJy4eHuem
Ry,=2R,.).
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4.3. Pacuer ypoBHs 1IymMa

[IIym Ha MPOM3BOACTBE HAHOCHUT OOJIBIION yIIepO, BPEIHO NEHUCTBYS HAa OPTaHHU3M
YeJI0BEKA M CHUKAsk TPOU3BOIUTEIHOCTh TPYA.

[IIyMmoM TIpUHSATO HA3BIBATH JIFOOOW HEXENATEIbHBIA 3BYK, BOCIPHHIUMAEMBIN Opra-
HOM ciyxa yenoBeka. Lllym mpezacrasisier coboit 6eciopsiIouHOe COueTaHrue 3BYKOB pas3-
JIMYHOW MHTEHCUBHOCTHU U YaCTOTHI.

[Ipy mpeBBILIEHUH YCTAHOBJIECHHBIX TMTMEHUYECKUX HOPMAaTHUBOB IIIYM paccMaTpu-
BaIOT KaK BPEIHBIN (aKTOP MPOU3BOCTBEHHOMN CPEIBI.

B cooTBeTcTBUM € 3aJaHMEM PAaCCUUTATh CYMMApPHOE 3HAUEHUE YPOBHS IIyMa MPOU3-
BOJICTBEHHOTO 00BEKTA.

[TapameTphl I pacyeTa ypoBHS IityMa OpaTh 10 BapuaHTy (cM. Tadi. 4.8).

Ta6mura 4.8 — VicxomHble TaHHBIE TS pacyeTa ypOBHS ITyMa

No Ba- Yacrora | YpoBeHb 3BYK. JaBJl. OT €IUH. YacrtoTa YpoBeHb 3BYyK. JaBIL.
- OKTaBHOM ob0opyaoBanus, 1b Ne Ba- jokTaBHOM 0T eauH. 060pyaoBaHus, 1b
PHAR™ o ochr f, L L L praHTanoIock f, L L L
Ta I Pl P2 P3 I Pl P2 P3
1 1000 85 88 86 16 1000 78 86 92
2000 82 84 82 2000 95 77 88
5 1000 82 81 76 17 1000 77 73 79
2000 77 80 75 2000 101 72 78
3 1000 69 79 74 18 1000 76 71 81
2000 78 78 73 2000 75 70 92
4 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
8 1000 100 70 76 23 1000 74 79 88
2000 76 71 77 2000 75 80 77
9 1000 79 12 78 24 1000 76 81 69
2000 68 73 79 2000 77 82 78
10 1000 95 74 80 o5 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 97 1000 82 70 79
2000 84 79 85 2000 83 71 78
13 1000 82 80 86 )8 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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Ilpumep pewienus pacuema ypoeHs wiyma

3aoanue. OnpenenuTp, NPEBBIIACT JIA IIYM JOIMYCTHUMOE 3HAYEHHWE B PACUETHOMU
TOYKE MPOU3BOJICTBEHHOTO 00BEKTA U CACIATh BHIBO/I.

Hopmupyemble mnapameTpbl myma Ha pabouux wmectax onpenenerst ['OCT
12.1.003—2014 CCBT. CrannapT ycTaHaBIMBAET MPEJEIbHO JAOMYCTUMbIE YPOBHU 3BY-
KOBOTO JIaBJICHUSI B OKTaBHBIX MOJOCAX YaCTOT, YPOBHH 3BYKa M SKBHUBAJICHTHBIC YPOBHU
3ByKa (1b).

OmnpenenuM, MpeBbIIAECT U IIyM JOMYyCTMMOE 3HAUYE€HHWE OT TPeX EIWHHUI[ Ha IO
bopmyie (4.16):

i=1

n
— 01L,
Loy = 10Ig(210 j
(4.16)
rjae Li— ypoBeHb IilyMa eTuHUIBI 000pYI0BAHUS YUACTKA;

N — KOJMYECTBO €AUHUIL 000PYI0BaHUS.
[TpeBbImeHUE YPOBHS HaJ IOMYCTUMBIM ompeeisercs mo gopmyie (3.17)
AL = Leyw — Lo, (4.17)
rae Lyon — MOMyCTUMBIN yPOBEHB ITyMa, Ab.
Y49acToKk WMEeT TpHU CAWHHIBI 00OpYAOBAaHHUS C MPHUXOIAIINM YPOBHEM 3BYKOBOM
MoInHocTH (gaBnenus) Lp1, Lpp, Lp3 Ha wactorax 1000 1 2000 'ty (Tabum. 4.9).

Tabnuma 4.9 — YpoBeHb IirymMa B OKTaBHBIX MOJI0CAX YaCTOT OT €IMHUIIBI 000PYA0OBaHUS

Oxkrasuble mojaock! yacTor f, I 1000 2000
JlomycTuMblli ypOBEHD LlIyMa
JUTSI TIPOW3BOJICTBEHHBIX TOMETIEHUH L on, 1B 80 78
Lp1 85 82
Lp2 88 84
Lp3 86 82

Pemenue: Loy, 1000 :10Ig(100'1'85 +1001%8 +1o°’1'86) =92 1B ;

L a0 =101g(10%% +10%% 1+10°%) =87 1.

cym 2000

Lo | 92 87
AL| 12 9

BbiBoa: B pellleHUMH UHAWBUIYATbHOTO 33JIaHHs 3HAYEHUS! YPOBHEH IIyMa HAa OKTaB-
HbIX mosiocax 1000 I'm u 2000 I'u npesviuwarom nomyctumMble mokaszaTtenu. Heo6xomumo
MPUHUMATh MEPhI Il CHUKEHUS YPOBHS IIIyMa Ha TMPOU3BOJCTBEHHOM OOBEKTE

(*nosicnumos memoowvl u cpedcmea 3auumsl OM RPOU3BOOCHBEHHO20 WYMA).

4.4. PacueT Npoa0/KUTEJIbHOCTH padoyero JHA B yCJI0BHUAX BO3AeCTBUS BUOPALIMU
0T HECKOJIbKMX HCTOYHUKOB B Pa3HbIX OKTABHBIX M0JI0CAX YACTOT

Bu6pauuﬂ — BO3BPATHO-IIOCTYIIATCIIBHOC JIBMXXCHUC TBCPAOI'O TCJIa — BECbMa pacCIIpoO-
CTPaHCHHOC SBJICHHUC, BOSHUKAIOIICC ITPU pa60Te MHOTHMX MCXaHHW3MOB M MalllMH. HpI/I €C

OLICHKE YUUTBIBAIOTCS CIEAYIOIINE XapaKTEPUCTUKHU:
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— 4acToTa;

— aMIUIATYJa KOJieOaHul;

— TIEpUOJ] KOJIeOaHU;

— BUOPOCKOPOCTH;

— BUOPOYCKOPEHHE.

[To xapakTepy KOHTaKTa ¢ BUOPUPYIOIIUM MEXaHU3MOM Pa3IHyaloT CIEAYIOIINE BU-
JIbl BUOpAITUU:

— MECTHYIO — TepefiaeTcs Yepe3 KOHEUHOCTH, BOZHUKAET IpU paboTe C PyUHBIM WIIH
HO>KHBIM UHCTPYMEHTOM;

— 00111y10 — TIepeIaeTCs Yepe3 BeCh OMOPHO-IBUTATENbHBIN anmapaT, OOBIYHO BO3HU-
KaeT BO BpeMs MOE3/I0K Ha TPAHCIIOPTE;

— CMEIIaHHYO.

Bubpayuonnas 3awjuma — COBOKYNHOCTb CPEICTB U METOJOB YMEHBIIICHUSI BUOpa-
IIMW, BOCTIPHHUMAEMON 3aIUINaeMbIMUA 00 bEKTaMHU.

Bubpockopocmb — ipor3BOIHASI BAOPOTIEPEMEIIICHHUSI TI0 BPEMEHHU.

Bubpoyckopenue — ipon3BoaHast BAOPOCKOPOCTH TIO BPEMEHH.

3amaueit obecrieueHUs BUOpPAMOHHON O€30MACHOCTU SIBIAETCS MPEIOTBpPAILICHUE
YCJIOBHM, TIPH KOTOPBIX BO3JICHCTBHE BHOpPAIIMH MOTJIO OBl MPUBECTH K YXYAIICHUIO CO-
CTOSIHUSI 3/I0POBBSI PAaOOTHHUKOB, B TOM 4HCIIe K NMPOGECCHOHAIBHBIM 3a00JIEBAHUSM, a
TaK)Ke K 3HAYUTEIBHOMY CHIKEHHIO KOM(MOPTHOCTH YCIOBUN TpyAa (OCOOEHHO IS JTUIY
npodeccuii, TpeOyOIUX MPU BBHIMOIHEHUH MPOU3BOACTBEHHOTO 3aJaHUS UCKITIOYUTEIb-
HOTO BHUMAaHHS BO N30eKaHNUE BOZHUKHOBEHUS OTIACHBIX CUTYAIIMi, HAIIPUMEP BOAUTEIICH
TPAHCIIOPTHBIX CPEJICTB).

Bubparus, cozmaBaemas ManmmHaMu, MEXaHU3UPOBAHHBIM WHCTPYMEHTOM H 000pY-
JIOBaHUEM (J1asiee - MaIIuHbI), CIOCOOHA MPUBECTH KAaK K HAPYIICHUSIM B PabOTE U BBIXOY
U3 CTPOS CAMUX MAIllUH, TaK U CIIY>KUTh MPUIHMHON TIOBPEIKIACHUS NPYTUX TEXHUUICCKUX U
CTPOUTEIBHBIX 00BEKTOB. DTO MOXKET IMOBJIEYh 32 COOON BOSHMKHOBEHHE aBAPUMHBIX CH-
Tyallil ¥, B KOHEYHOM cYeTe, HeOJaronpusTHhIX BO3JCUCTBUI Ha YeJIOBEKa, MOJyUYEeHHE
uM TpaBM. [loaToOMy KOHTPOJIH 32 BUOPAIIMOHHBIM COCTOSTHUEM MAIllUH U BUOPOMPOYHO-
CTBIO OOBEKTOB TaKkKe OTHOCSAT (B IIMPOKOM CMBICIIE) K MepaM I0 oOecredeHno Buopa-
IIMOHHOM 0€30MacHOCTH, OJHAKO JaHHAs MpoOJieMa HE BXOIUT B 00JIACTh MPUMEHCHUS
HACTOSIIETO CTaHapTa.

Jlist Toro 4ToOBI TpeOoBaHUs oOecrieueHus: 0€30MacHOCTH TPyJda M, B YACTHOCTH,
BUOPAIIMOHHON OE30MaCHOCTH, OBLUTH BBHIMOJIHEHBI B KOMIUIEKCE, MM CIEAYeT YICISTh
JOJDKHOE BHUMAHUE HAa CaMBIX PAa3HBIX YPOBHSIX — OT YPOBHS MPEANPHUITHS 10 HAIUO-
HAJIBHOTO M JIaXKe MEXIYHAPOIHOTO.

B cooTBeTcTBHM C 3a1laHUEeM pacCUYUTATh MPOIOJDKATEILHOCTE Pab0Yero JHS B yCIIO-
BUSAX BO3ACHCTBUS BUOpALlUU OT HECKOJIBKUX MCTOYHMKOB B Pa3HBIX OKTaBHBIX MOJIOCAX
4acToT.
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Ilpumep svinonunenus pacuema npoooNHCUMETbHOCIMU PADOOUE20 OHA 8 YCA0BUAX
6030eiicmeus uoOpayuU Om HEeCKOIAbKUX UCHMOYHUKOE 6 PA3HBLIX OKMABHBIX NOJI0CAX
yacmom.

3ananue. Paccuntarh NpoAoKUTENIBHOCTH Pad0Yero JHA B YCIOBHSX BO3ACHCTBUSA
BUOpAIMM OT HECKOJIbKUX MCTOYHHKOB B Pa3HBIX OKTaBHBIX IOJIOCAX YacTOT U CHAENaTh
BBIBOJI.

[Tapamerpsl 11 pacueta Opath 1o BapuanTy (cM. Tadi. 4.10).

Tabmura 4.10 — VicxoHbIe JaHHBIC IS pacyeTa

No Bu6pockopocts V, M/c-10-2 No Bu6pockopocts V, m/c-10-2
BapraHTa 81 16T | 31,51 | 63 'y | BapuaHTa 81 16T | 31,51 | 631

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 0,8 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 0,8 0,7 2 0,9 23 1 0,8 2 1,2
9 1,7 1 1,3 0,8 24 1,1 0,7 1,3 15
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 2,3 1 1,1 0,9
13 1 2,1 2 1,2 28 0,8 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

Tabmuua 4.11 — 3naueHus: BeCOBbIX KO3(PPUIUMEHTOB 1J11 BHOPOCKOPOCTH
no ['OCT 12.1.012-2004 CCBT

Cpennereomerpuueckue 4acToTel | BecoBoit koapunueHt
OKTaBHBIX TT0JIOC, I'1] Ki
8 0,5
16 1,0
31,5 1,0
63 1,0

CanuTapHasi HOpMa OJHOUYHUCIIOBBIX TMOKa3aTesie BUOPAallMOHHOW HArpy3kKd Ha oOfie-

paTopa i JJIUTEILHOCTH CMEHBI 8 U JIJIs JJOKaJIbHOW BHOpAaIMK roka3aHa B Ta0. 4.12.

Ta6nuna 3.12 — CanurapHas HopMa OJTHOYMCIIOBBIX MOKa3aTesIe BUOPAITMOHHOM
Harpy3KkH Ha oreparopa

Bubpockopocts V, M/c Bubpoyckopenne U, m/c?
2102 2
KoppektupoBanusie 3HaueHus: BuOpockopoctu V , BuOpoyckopenust U u UX ypoBHH

U= [> UK, (4.18)
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rae Vi wim Uj— KBaapaTH4YecKOe 3HAUYE€HHE KOHTPOJIUPYEMOIo MapaMmerpa BHOpauuu

(BHOPOCKOPOCTH MJIH BUOPOYCKOPECHHS) M €ro JIOrapu(pMHUUECKHI YPOBEHb B I-i 4acTOT-
HOM 1ojoce, M/C;

N — YUCJIO YaCTOTHBIX MOJIOC B HOPMUPYEMOM JIHAIIa30HE;

K; — BecOBbIc KOA(PPUITUCHTHI JIIS I-i 9aCTOTHOM IMOJIOCHI JIJIS CPETHEKBAIPATHICCKO-

ro 3HadyeHus (Tabi. 4.11) KOHTpOIMPYEMOro IapaMeTpa WIH €ro JIorapupMHUECKOTO
ypoBHs (3agarorcs [OCT 12.1.012-2004 CCBT). [3]

[Ipu npeBbIlIIEeHUU TONMYCTUMBIX MapaMeTpoB BuOpauuu B 1,12 pa3za wiu Ha 1 nb Ha
paboyeM MecCTe HOPMATHBHBIC IOKYMEHTBI TPEINUCHIBAIOT OTPAHUYMBATH MPOIOTIKH-
TeIBHOCTh pabouero BpemeHu. [Ipu npesbiiennn BuOpanuu 0ojiee yeM B YEThIpEe pasa
win Ha 12 nb 3ampemnaeTcs MpoOBOAWTH PaOOTHI M MPUMEHSITh MAITUHBI, TCHEPUPYIOIIHE
TaKyl0 BUOpaIIUIO.

Hopwmy BHOparmoHHOW Harpy3kd Ha omiepaTropa MO CIEKTPATbHBIM M KOPPEKTHPO-
BaHHBIM 110 YaCTOTE 3HAYCHHUAM KOHTpojupyemoro mapamerpa (U(t)) npu amuTensHOCTH
BO3/IcHCTBHUS BUOparuu MeHee 8 4 (480 muH) onpenestoT o ¢popmyite (4.19):

Ut =Uaso 4?80 (4.19)
rae Usgo — HopMa BUOpAIMOHHOM HAarpy3Ky Ha oneparopa Jjis JUIMTEIbHOCTH BO3/ICHCTBUS
BuOpanuu, Usgg = 480 MuH.

Takum 00pazoM, MPOIOIKUTEIBHOCTD paboduero aHs onpeaessercs o Gopmyie (4.20):

2
T =0 450, (4.20)
Ui

Tabnuma 4.13 — 3naueHuss BUOPOCKOPOCTH JOKATBLHOW BHOpaIiH
Ha HECKOJIBKHX YacToTax (Ha npumepe 1-20 eapuanma)

OxTaBHag moJyioca 4yacToT, It Bubpockopocts, V m/c
8 0,01
16 0,008
31,5 0,01
63 0,016

Jis onpeneneHrs KOPPEKTHUPOBAHHOTO 3HAYEHUS BUOPOCKOPOCTH IMOACTaBUM 3a-
JaHHBIC 3HaYCHUS B hopmyiy (4.18):

v :\/(0,01-0,5)2 +0,0082 +0,01% +0,0162 = 0,024 wm/c.

[IponomxkuTensHOCTh paboYero MHS MpU 3aJaHHBIX 3HAYCHHST BUOPOCKOPOCTH COCTa-
BUT:

2
T = 0,02 5 -480 =333 MuH = 6 4. 30 MuH.
0,024

BbIBOA: MPOAOIKUTENBHOCTh paboyuero JHS B YCJIOBUAX BO3JCHCTBHUS BUOpalUU OT
HECKOJIbKUX UCTOYHHMKOB B Pa3HbIX OKTaBHBIX I0JIOCAX YACTOT COCTABUT 6 4. 30 MuUH, 4TO
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HE HapyllaeT HOPMY BUOPAIIMOHHON HArpy3KHd Ha OIepaTopa MO CHEKTPaJbHBIM U KOp-
PEKTUPOBAHHBIM IO YaCTOTE 3HAYEHUSIM.

4.5. Pacuer OLleHKH 30H TEIUIOBOI0 BO3/IeliCTBUSI NPU FOPEeHUHU 31aHUI M IPYTrUX
NMPOMBINLJIEHHBIX 00bEKTOB

B cooTBercTBHU ¢ 3amaHueM Bamiero BapuaHTa ONpEAENIUTh OLUEHKY 30H TEIJIOBOIO
BO3JICHCTBUS TIPU TOPEHUU 3aHUM U Jp. IPOMBIIUIEHHBIX O0BEKTOB M BEIECTBA, HAXO-
JSIIUECS B 30HE TEIUIOBOIO BO3/IEUCTBUS.

[TapameTps 11 pacueTta Opath 110 BapuaHTy (cM. Taoi. 4.14).

Ta6nuna 4.14 — VicxoaHbie JaHHBIE J1s1 ONIpe/IeIeHUs OLICHKH 30H TETJIOBOTO
BO3JICHCTBHSI PY TOPEHUH 3/IaHUN U APYTHX MMPOMBIIIICHHBIX O0BEKTOB

XapakTepuCcTHUKa TOPSIIETO
Ne Bapu- IPOMBIIICHHOTO 00bhEKTa XapaxTepHucTika 00beKTa
B PesepByap WM BEIIECTBA MOIBEP’KEHHOTO
aHTa [epeBsiHHOE 31aHUE .
C He(TEPOLYKTaAMHU TETJIOBOMY BO3CHCTBHIO
Bricora, m | Jiinna, m | Jlnamerp, M | BemectBo
1 8 80 15 areTo” 0e30macHoe HaxX0KIACHUE JIFOAEN
2 10 90 25 MasyT Bo3ropanue JIBX yepe3 3 MuHyTHI
3 12 60 20 HEPTH Bozropanue K gepe3 3 MUHYTHI
4 16 75 16 KEPOCHH | BO3rOpaHHUE JAPEBECUHBI YEPE3 5 MUHYT
5 12 100 18 OCH3MH | BO3rOpaHue aApeBecHHbl uepe3 10 MunyT
6 10 120 21 0OeH30II 0e30macHoe Hax0KIACHUE JIFOAEH
7 9 90 25 aleToH Bosropanue JIBXK uepes 3 MuHyTHI
8 12 85 22 KEpPOCHH Bosropanue [ K uepe3 3 MUHYTBI
9 10 95 20 Ma3yT | BO3TOpaHME JPEBECHHBI Yepe3 5 MUHYT
10 8 120 12 He(Th | Bo3ropaHue apeBecuHbl uepe3 10 MunyT
11 9 110 10 KEPOCHH 0e30MacHOe HaXOKIEHHE JTIoJIeH
12 12 90 14 OCH3UH Boszropanue 17K uepe3 3 MUHyTHI
13 8 150 20 OeH301 Bosropanue JIBJXK uepes 3 MUHYTEI
14 9 130 24 aleToH Boszropanue 17K uepe3 3 MUHYTHI
15 10 90 20 OCH3MH | BO3rOpaHME IPEBECHHBI Yepe3 S MUHYT
16 8 100 15 Ma3yT | BO3ropaHue apesecunsl uepe3 10 MuHyT
17 6 120 21 HePTH 0e30IacHoe HaxX0XKIEHUE JIFOAEH
18 12 90 12 KEPOCHH | BO3TOPaHUE APEBECHHBI UEPE3 S MUHYT
19 10 160 10 OeH3UH Oe30macHOe HaXOK/ICHHE JIFOCH
20 15 100 15 OeH30I1 Bo3ropanue JIBX gepe3 3 MuHyThI
21 12 140 24 alleToOH Bo3ropanue [ 7K uepe3 3 MUHyTHI
22 10 120 22 HeTh | BO3ropaHue APEBECHHBI UEPE3 S MUHYT
23 8 140 16 Ma3yT | BO3ropaHue apesecunsl uepe3 10 MuHyT
24 9 105 15 HePTH 0e30IacHoe Hax0XKIEHUE JIFOAEH
25 10 80 18 KEpOCHH | BO3TOpaHue apeBecuHbl uepe3 10 MunyT
26 12 160 20 OeH3UH 0e30ImacHoe HaXOXKIECHUE JTI0IEN
27 10 85 24 OeH30I1 Bo3ropanue JIBXX gepe3 3 MuHyThI
28 8 100 28 alleToOH Bo3ropanue [ 7K uepe3 3 MUHyTEHI
29 9 140 26 OCH30JI | BO3rOpaHHe APEBECHUHBI Yepe3 S MUHYT
30 10 110 18 KEpPOCHH | BO3rOpaHue JipeBecuHbl yepe3 10 MuHyT
31 9 180 16 OeH3UH 0e30IacHoe Hax0KIEHUE JIFOIEN
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Ta6nuna 4.15 — TerioTexHnyeckue XapakTepruCTUKH MaTepUaioB 1 BEIIECTB

[110THOCTH HOTOKA MJIAMEHH Hoxkapa, 4°°°, kB1/m?
A1leToH benzon bensun Kepocun MasyTt Hedtb [peBecuna
1200 2500 1780-1220 1520 1300 874 260

Tabmmua 4.16 — Kputudeckre 3Ha4eHuUsI TUIOTHOCTEH MOTOKA, Ma/IAf0IIEro U3ITyYeHUs

KpuTtnueckye 3HaYEHNs MIIOTHOCTEH TIOTOKA, (xp, KBT/M?
be3omnacHoe BO3TOpaHUE JIpeBe- BO3rOpaHue Jipe-
p /P p AP Bosropanue JIBXK | Bosropanme [K
HAXO0XJ/ICHUE CHUHBI Yepes BECHHBI Uepes
yepe3 3 MUHYTHI | 4epe3 3 MUHYThI
YEJIOBEKa 10 MuHyT 5 MHHYT
15 14,0 17,5 35,0 41,0

*IIpumeuanue: 1K — roproune >XuAKOCTH M BemiecTBa (MasyT, Topd, macio u T.1.); JIBXK — nerkoBoc-
IJIAaMEHUMBIE KHJIKOCTH (alleTOH, OCH30JI, CITUPT).

Ilpumep evinonnenus pacuema oueHKU 30H MENI06020 6030€HCMEU NPU 20PEHUU
30aHUIL U Op. NPOMBIULIEHHBIX 00bEKMOE8 U 8euiechea

3adanue. OnipenenuTh OILIEHKY 30H TEIUIOBOTO BO3JCHCTBUS MPU FOPEHUM 3/IaHUMN U
Jp. IPOMBINIIICHHBIX 0OBEKTOB 1 BEIIECTB, HAXOMAIIMXCS B 30HE TEIJIOBOTO BO3JCHCTBUS
U CJIENIaTh BBIBO/I.

PacueT mpoTssKeHHOCTH 30H TEIUTOBOTO BO3JCHCTBUS R, M, Mpy rOpeHNH 30aHUN 1
HPOMBIIIJICHHBIX 00BEKTOB IPOM3BOIUTCS 0 hopmyute (4.21):

qco6
R=0,282R" - , (4.21)

Kp

cob

rae °° — IUIOTHOCTH TOTOKA COOCTBEHHOIO M3y4eHHMs IUIAMEHM Moxkapa, KB1/M2, (Tali.
4.16);

qkp — KPHUTUYCCKAs INIOTHOCTD IMOTOKA U3IIYYCHHUS INIAMCHH I10XKapa, MaJaromero Ha 06J'Iy -

4aeMyI0 HOBEPXHOCTb ¥ IPUBOJISALIYIO K TEM MIIM UHBIM TIOCTIEACTBUAM, KBT/M? (Tabmn. 4.15);
R™* — npuBeIeHHBIN pa3Mep 04ara TOPEeHus, M, PaBHBIN: /¢ -h — JJI FOpAIIMX 31aHMIA;
0,8 D,., — [UIsl TOpPEHUs HEPTETIPOTYKTOB B PE3EPBYape;
¢, h— nnuHa 1 BeICOTAa 0OBEKTA TOPEHUS, M;

Dpe; — nmametp pesepByapa, M.

PaccunTaeM NpOTSHKEHHOCTH 30HBI TEIUIOBOrO BO3jcHCTBHS R, M 0e30IacHOro
HaXO0XXJICHUS JIFOACH MpU TOPEHHUM JIEPEBSIHHOTO 3/IaHMsI U pe3epByapa ¢ OeH3uHA (Ha
npumepe 31 sapuarnma):

[Ipu ropeHnn 1epeBSHHOTO 3AaHUS:

R=0,282-4/9-180- % =149,48 M.
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[Ipu ropenun pesepByapa ¢ OEH3MHOM

R=0,282-16-0,8- /% =102 m.

BeiBoa: rpanuma 30HbI MOsiBIeHUS 0KOroB I crenenn mpu 6e30macHOM HaXOXKIACHUHU
JoJIeH HaxoadTcs Ha pacctosHud 149,48 MeTpa OoT TopsIIero 3/1aHus, U Py TOPEHUH pe3ep-
Byapa ¢ OSH3MHOM IPOTSHKEHHOCTD 30HBI TETIOBOTO BO3/IEHCTBUS cocTaBuT 102 metpa.
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[MTPUJIOXEHME 1

[Ty
Nal=A/

MUHUCTEPCTBO HAYKHU U BBICIIIET'O OBPA3OBAHU S POCCUNCKOM ®EIEPALINN

OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIO/KETHOE
OBPA30OBATEJ/BHOE YYPEXKIEHUE BbICHIEI'O OBPA3OBAHUAA
«TOHCKOU I'OCYJAPCTBEHHbBIA TEXHUYECKHNHU YHUBEPCUTET»

@DaKyJIbTET «

ArTy)

»

Kadenpa «

HanMEHOBaHHUE (aKyJIbTeTa
»

JucuumiuHa (MOAYJb) «

HaAaUMCHOBAHHUEC Ka(bel[pbl

KOHTPOJIBHASA PABOTA

HaMMEHOBAHUE y4eOHON MUCIUILTUHBI (MOYJIs)
»

HaHpaBJ’ICHI/IG HOATOTOBKHU

Ko HanMEHOBAHWE HAIIPABJICHUS MOATOTOBKHA
Hanpasnennocts (mpoduin)
Homep 3aueTHONM KHUKKH Howmep BapuanTa I'pynma
OO6yyarommiics
MOIHCh, IaTa N.0. damunus
KounTponbhyto paboTy nmpoBepui
MOJANKUCH, AaTa oJBKHOCTR, 1.0, ®amuus

PocroB-na-Jlony
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[MTPUJIOXKEHUE 2
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[TPUJIOXEHUE 3

1 HaaneuayaabHOE 3aJaHHe HA BRINOTHEHHE KOHTPOIBHOH padoTel

1.1 PacgeTr cHCTEME] 0OMErD OCESIMEHHA.

Tabomama 1.1 — Hexogneie gasHele 1714 pacdeTa CHCTEMEL OOIIETD OCEEIIeHHA

.| Pazxepe no- (Ecaddeomens| i
M wemenns, u |orpaxemas % h-:a-tli-m:li_e:-lf }_é L . C':BEI_uEI_E-:n:r':, Ceermmemme
T s | H 2 | 2, 1amaca, Blw | x E, s Tem 1 1IC | ECC
1 112118 (6 | 30 3 1.3 0.3 03113 00 JB | I1)] E

Tatmmma 1.2 — KosddrmmenT ACO0IES0EAHEA CEETOROTD MIOTOER, M

Cremrrsme: % b BT MIITI L |
B 30| 30 70 | 30 3| 70 1] ad T0 30 50 70
B 10 | 30 30 | 10 0| 30 10 30 50 10 30 50
L Koaddammast genonszosanms nu, %
0.5 23 | 26 31 11 13 18 19 22 26 11 13 18
0.6 0| 33 T 14 17 | 23 24 27 32 14 17 2
0.7 33 IR 42 1e | 20| 27 28 3l 36 14 2 27
0.k g | 41 43 | 19 | 23 29 31 34 40 19 23 2
0.9 42 | 44 | 48 | 21 27 | 32 34 37 43 2 26 32
2.0 33 &7 60 | 35 40 | 48 52 35 39 33 40 44
3.0 60 | a2 66 | 41 43 52 58 61 &4 4] 43 52
4.0 63 ] 68 | 44 | 48 | 34 61 L5 &7 44 48 34
5.0 64 | 66 70 | 48 51 57 63 68 [ 45 51 57

1.2 PacueT cHCTeMET Sa3eMITEHRT.

Tabomama 1.3 — Hexogneie JaHHele 1714 pacdeTa CHCTEMEL 323 MICHHA

Mem'm T LM d, a1 o, Onenr | R O M
1 0.3 0.73 2.1 20 40 0.3 1,75
Tatmmma 1.4 — Kosddrment aenoaesoBasna Tpyo
JATEXIATANH E PAD
(MTEODIEEHE PACCTOSHRT MEETY - T FosdbemmesT me-
3MEETPOMAMH W X AnHe [ 7| " MOTEIOEAENE, 1.
1 2 3
1 2 0,840,871
2 2 0520052
3 2 0,98-0.93
1 3 0,760,850
2 3 0,85-0.88
3 3 05092
1 3 0,670,712
2 3 0,780 83
S —— — )K/1.110000.000 13 |—
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(FrEomesmne paccTOIRRE MeEIY Yuemo Tpys, Kosdamuent ae-
IMERTPONAME K I JTEHE [ 7 | n MOMBI0EIHER, 7

3 5 0 85-0.E3

1 10 056062

2 10 0,71-0.77

3 10 0,790 B3

1 13 0,51-0.56

2 13 0,66-0,73

3 15 0, 76-0.E0

1 20 0.47-0.50

2 20 0,65-0.70

3 20 0, 740,78
¥ Ipuvewanue. Jnx eapmagTa 1: =1 = 10, eeioupasy 3 — MagcHMaTEHDS IHITSHAS; I8 THOOE TEYVD
7 smompasn: 1, =08

Tatmema 1.5 — KosddrmmerTE ACNOIESOEAHAA COSTHHATEIEHOH IOTIOCEL (1), )

(DMTHODISHME paccToIHER0 Heno EepTHEANLEEDL 3T8ETPOS0E B PRI
MEETY ESPTHKANEEEIME
BIEETPONAME 2 4 & 10 20 40 &l 100
E BX ZOHEHE
1 0.B5 0,77 0,72 0,62 042 - — -
2 0594 0,80 0,84 0.75 0.56 - - -
3 0.96 052 0,88 0.E2 0.68 - - -

1.3 Pacuer ypoEHE mIyMa.

Tabmama 1.6 — Hexogsele gamsrie o714 pacyeTa YPOEHA MIyMa

Hoauap YactoTa VDPOESHE IEVE. OT eOHH. 00opVIoEaERE, b
EapHaH-|OKTAEHOH TONOCE I I I
s T Fl P2 F3
1 1000 ] 2E 26
2000 a2 a4 82
4. PacueT mpoJoTHHTEIEHEOCTH pa0odero JHA E VCICEHAX EOSJSHCTEHA EHOpA-

ITHH OT HECEMWIBEHE HCTOYHHECE E PASHEDL OETAEHEBIX MOWIOCAX 9acTOT.

Tabmema 1.7 — Hexogsere gaHmEe 017 pacgeTa

Honeep Bubpockopocte F, aic-107
E3pHAHTA Bl 16T 315Tn 63 I'm
1 1 0.8 1 1.6
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