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PacuyéT cucTreMbl 061 ero MCKyCCTBEHHOTO OCBEleHUs

1 OcHOBHBIE IOHATHA U ONpeAe/IeHU

IIpu pacuéTe HCKYCCTBEHHOTO OCBEIICHHS HEOOXOAMMO TMPUHITH CHUCTEMY
OCBEIIEHHUS, BBIOpPATh MCTOYHUK CBETA, OMPEACIUTH HOPMUPOBAHHYIO OCBEIIEHHOCTH
pabounx TOBEPXHOCTEH, paclpeneuTh CBETUIBHUKH IO TOTOJKY, OMPEICIUTh
MOIIIHOCTh U KOJIMYECTBO CBETWIBHUKOB ISl CO3/IaHUSI PABHOMEPHOTO M JTOCTATOYHOTO
OCBEIIEHUS pabo4YnX MECT.

JIia pacuéra MCKyCCTBEHHOT'O OCBELICHUS UCIIOJIB3YIOT OAUH U3 TPEX METOJIOB:

- 10 KOA(PUIMEHTY HUCTIONB30BaHUS CBETOBOTO MOTOKA,;

- TOYCYHBIA METO/I,

- METOJI YJI€JIbHOW MOUTHOCTH.

B pacuérax npuMeHsIIOTCS CIEIYIOIIUE CBETOTEXHUYECKUE BEIIMYMHBI:

- ceemosou nomok © — Ty4ucTasi SJHeprus. KOTopasi BOCIPUHUMAETCS YETOBEKOM
Kak cBeT. EnuHuiiet n3aMepeHusi CBeTOBOTO MOTOKA SIBIISICTCS JtoMeH (JIM);

- ocgewénnocms E — MOBEPXHOCTHAS IUIOTHOCTH CBETOBOTO MOTOKA, YHCJIEHHO
paBHAsi OTHOLICHUIO CBETOBOrO IMOTOKAa D, paBHOMEPHO MAJAONIIET0 HA OCBENIAEMYIO
MOBEPXHOCTh, K TIJIOIIAIA ATON TOBEPXHOCTH S.

E=/S.

Enununieii ocBemEHHOCTH ABIsETCS Ja0KC (JIK).

2 PacuyéTt no Mmetoay K03 PpUIMEeHTA UCII0/Ib30BaHMsI CBETOBOTO
MOTOKAa

OcsemraeMblii  00BEM  MOMEIIEHUS  OTPAHMYMBACTCS  OTPAKIAIOIIMMU
MOBEPXHOCTSIMH,  OTPAKAIOMIMMU  3HAYUTEIBHYIO  YacTh  CBETOBOIO  IOTOKA,
MONAJAIoIIET0 HAa HUX OT MCTOYHUKOB cBeTa. OTpakaronMMU MOBEPXHOCTIMU
SIBJISTFOTCS TIOJI, CTE€HBI, TIOTOJIOK U 000pYy0BaHUE, YCTAHOBIEHHOE B MOMENICHNHU. B Tex
ClyyasiX, KOrjJa TIOBEPXHOCTH, OIPAHMBAIOIIME TMPOCTPAHCTBO, HMEIOT BBICOKHE
3HaueHUs KOX(P(OUIIMEHTOB OTPaXKEHHUS, OTPAKEHHAs COCTABISIONIAs OCBEIICHHOCTH
MOXET HUMETh OOJIbIIIOE 3HAYEHHWE M €€ Y4YeT HEOOXOJUM, MOCKOJBbKY OTpa’KeHHBIE
MMOTOKA MOTYT OBITh CPaBHUMBI C MPSAMBIMU U UX HEJAOOLEHKA MOXET MPUBECTH K
3HAUYMUTENIbHBIM TOTPEIIHOCTAM B pacueTrax. PaccMarpuBaemblii METOJ MO3BOJISIET
MIPOU3BOJIUTH pacueT OCBETUTENbHON ycTaHOBKH (OY) ¢ yu€TOM NpSAMOI U OTPaKEHHOM
COCTaBJISIIOIINX OCBEUIEHHOCTH M MPUMEHSIETCS Mg pacyéra oOLEero paBHOMEPHOTO

OCBCHICHUS I'OPHU30HTAJIbHBIX HOBerHOCTeﬁ, PAaBHOBCIIMKHX I10J1Y, IIPHU MCIIOJIb30BAHUHA



CBETUJILHUKOB JIIOOOTO THUIIA.

[Toxg ko3 dunEeHTOM HCMOIB30BaHUSI CBETOBOI'O MOTOKA (WM OCBETUTEIbHOU
YCTaHOBKH) M (3'Ta) MPUHATO MOHUMATh OTHOIIEHUE CBETOBOI'O MOTOKA, MMA/IAl0IIETO Ha
PacUeTHYIO IJIOCKOCTh, K CBETOBOMY ITOTOKY HCTOYHUKOB CBETA

chaJl
= 1
"o, (1)

rae  @p,; — CBETOBOU IOTOK, MA/AIOLINK HA PACUETHYIO IIIOCKOCTD;

N — YUCIIO UICTOYHUKOB CBETA,

® ;; — CBETOBOM NOTOK UCTOYHHMKA CBETA (CBETUIIBHUKA).

KoadduureHnt ncnonap3oBaHuss OCBETUTEIbHON YCTAHOBKU, XapaKTE€PHU3YIOLIMH
3 PEKTUBHOCTb NCIIOIB30BAHUS CBETOBOIO MIOTOKA HCTOYHUKOB CBETA, ONPEENIAETCS, C
OJIHOM CTOPOHBI, CBETOPACIIPEACICHUEM U Pa3MELICHUEM CBETUIIBHUKOB, & C IPYrOM —
COOTHOLICHHEM Pa3MEPOB OCBEIIAEMOI0 IOMELIEHUS U OTPAKAIOUIUMHU CBOWCTBAMU €TI0
IIOBEPXHOCTEM.

Pacuér npousBoaurcs no cnenymouiei Gpopmyie:

_ E;-S-k-z
N-7
rne E, — HOpMHpOBaHHAs OCBEINEHHOCTb, JIK;

@, )

. o 2
S — ocBemaemas 1I0IMAAb (IJIOMIAAL PACUETHON MTOBEPXHOCTH), M,

k — ko3 durpenT 3amaca;
Z — ko3 pHUIMEHT MUHIMAITLHOW OCBEIIEHHOCTH,

Z= Ecp / Exmin ;
N — KOTU4eCTBO MPUHATHIX CBETUIILHUKOB, IIIT.
N — K03 (PUITUEHT HUCITOIB30BaHUS CBETOBOTO MOTOKA.
[Tpu BEIOpaHHOM THIIA CBETUIIBHUKA U CIIEKTPATLHOM THIIE JIAMIT CBETOBOM IMOTOK

JJaMII B KaXIOM CBCTHJIBHHUKC CDJ'II MOXCT HMCTb PA3JIMYHBIC 3HAYCHUAI. Yucio

CBCTHUJIBHUKOB B PAOY N OoIIpCACIIACTCA CIICAYIOIINM BbIPAKCHHUCM !

N= 2 (3)
CDJ'II

riae dj;1 — cBeTOBOM MOTOK JaMIl B KaXKJ0M CBETUJILHUKE.

CymmapHas JJIMHAa CBETHUJIBHMKOB COMOCTABIISIETCS C JJIMHOM TIOMEIICHUS,
NPpUYEM BO3MOKHBI CICAYIONINE CIIyYau:

- CyMMapHasi JJIMHAa CBE€TUJIBHUKOB TNPEBBIIACT JJIMHY TOMEUICHUA —
HEOOXOJMMO WJIM MPUMEHHUTH 00Jie€ MOIIHBIC JaMIbl (Y KOTOPBIX MOTOK HA €IWHHITY

JUTMHBI OOJIBIIIE), WA YBEIIUYUTD YUCIIO PSJIOB;



- CyMMapHasl JUIMHA CBETUJIBHUKOB PaBHA JJIMHE IIOMEIICHUS — 3aJa4ya pelacTcs
YCTPOMCTBOM HENPEPBIBHOTO PSAJa CBETUILHUKOB;

- CyMMapHasi JUIMHa CBETWJIBHUKOB MEHBIIE JUIMHBI ITOMELIEHNS — IPUHUMAETCS
P C pAaBHOMEPHO PACIPEEIEHHBIMU BJIOJIb HETO Pa3pbIBAMHU MEXKIY CBETHIIBHUKAMU
A (mamM0Opa).

Pekomennyercsi, 4ToObl A He mpeBblano npuMepHo 0,5 pacu€THON BBICOTHI
(kpoMe cily4ass HUCIOJIb30BaHUSI MHOTOJIAMIIOBBIX CBETWJIBHUKOB B TMOMEIICHHUSIX
OOI1IECTBEHHBIX U aJIMUHUCTPATUBHBIX 3/IaHUI).

KonnuyecTBO CBETUIIBHUKOB WIH PSIAOB ONPEAENSIIOT METOJIOM PACIIPEACIICHUS 10
ionaau (pa3BeluBanus) JUIsl TIOCTHKEHUS! paBHOMEPHOI OCBEIeHHOCTH. OCHOBHBIM
napaMeTpoM JUIsl pa3BEIINBAHUs CBETWIBHUKOB SIBJISIETCS OTHOILLIEHHUE BBICOTHI MOJBECA

(Hy) K pacCTOSHHIO MEXIY CBeTWIbHHUKaMU win psgamu (L), mpu KoTopom cosmaeTcst

paBHOMepHOe ocBemienue (Hy/ L = 1).
Pa3nuuaroT HaWBBITOJHEHIIIEE CBETOTEXHHYECKOE PACIIOI0KEHHE CBETUIHLHHKOB

}\'Ca IIpu KOTOPOM JOCTUTACTCA HauOOJIbIIAs PaBHOMCPHOCTDH OCBCIIIéHHOCTI/I 10

mIom@aan MmoMCUICHUA, U SHCPICTUYICCKU HaHBLIFOHHGﬁmee PaCIIOJIOKCHUC 7\,3, Koraga

oOecrnieunBacTCs HOpMHUpYCMaAasd OCBCIICHHOCTL IIPH HAMMCHBIIUX OSHCPIrCTUYCCKHUX

3aTparax. 3HaueHMS 7\'0 )41 7L3 AJIsI HCKOTOPBIX THUIIOB CBCTUIIBHUKOB IIPUBCACHLI B

tabimure 14.

B ocranbHpIX cityyasx A mpuHUMAIOT B mipeaenax 1,4-2,5.

Hampumep:

- IPU Pa3MEIEHNN CBETHJIBHUKOB IO yIilaM KBaJpaTOB WM IMPSIMOYTOJIbHUKOB —
A=14-18;

- IIPY IaXMATHOM PacCIOJIOKEHUH CBETUILHUKOB — A = 1,8-2,5.

Paccrosinue Mexy CBETHIIBHUKAMU JIOJKHO OBITh MEHBIIIE IBYX BBICOT MOJBECA
CBETUJIBHUKOB.

PaccrosisHue OT CTeH TOMENIEeHHs 10 KpaHUX CBETHWJIBHHUKOB MOXET OBITh
pexomMeHjoBaHo paBHBIM 1/3 L. (ipu pacmonokeHuu CBETUILHUKOB BIOJb cTeH) U 0,4-
0,5 L mpu ynasnenun paboynux MECT OT CTEH.

Koadhdumment z, xapakrepus3yrmuii HEPaBHOMEPHOCTh OCBEIICHHS, SBISETCS
GyHKIIMEH MHOTHX TEPEMEHHBIX M B HAWMOOJBINEH CTEMEHW 3aBHCUT OT OTHOIICHUS

pacCcTosIHUA MEXAY CBETHUJIBHHUKAMH K pAacdy€THOM BBICOTE, C YYETOM KOTOPOTO

BeJIMUMHA Z pe3ko Bo3pacraeT. I[lpm orHomenun L/Hy; He mnpeBbIIAOINAX

PEKOMEHIyEMbIX 3HAYEHWW, MOKHO INMPUHUMATh BEIWYMHY Z paBHOW 1,15 mma namn
HakamBanug u JIPJI w 1,1 jud JIOMHHECHEHTHBIX JaMl IIPU  PacCIOJIOKEHUU
CBETWIBHUKOB B BHJI€ CBETAIIUXCSA JUHUU. [ OTpa)KEHHOr0 OCBELICHUS MOKHO



cuntath Z = 1,0.

KoaddunmenTsl uCMoab30BaHUS CBETOBOIO IMOTOKA JJIsI MPUHSITOTO THUIA
CBETHJIbHUKA ONPEICIISIOT M0 WHACKCY MOMEIIEeHUs | B KO3 HUIMEHTAM OTpasKeHUs
MOTOJIKA, CTEH M ITI0JIA.

NHnekc momenieHus pacCuuThIBaOT 0 hopmyrie:

: A-B
(4 8) v

rac A 1 B — COOTBETCTBEHHO JJIMHA U I PHUHA IOMCIHICHUA, M,

hy — BeICOTA IO/BECA CBETHIILHUKOB, M.

[To dopmyne (2) MOXKHO pemIuTh U OOPaTHYIO 3a7adyy 3aJaBIIUCh MOIIHOCTHIO
JaMIlbl U HaWasg €€ CBETOBOM MOTOK MO TaOJHIlE, OMPEACNISIIOT HEOOXOAMMOE YHUCIIO
cBeTWIIbHUKOB. [locie 3TOro WX paBHOMEPHO PACIONArardT II0 OCBEIIAEMOM

IMOBCPXHOCTH.

IIpumep 1. PacyéT cucTemMbl HCKYCCTBEHHOT0 OCBellleHHs1 opuca

3aganme. PaccunTaTh CUCTEMY MCKYCCTBEHHOT'O OCBEIICHHS (ONPEICTUTh YHUCIIO
CBETUJIBHMKOB U MOIITHOCTh OCBETHTEIILHON CUCTEMBI).

Pacuétr HMCKYyCCTBEHHOTO OCBEIICHHUS BBIMIOJHSIEM IO MeToay KoddduimeHTta
UCIIOJIb30BaHUSI CBETOBOro ToTOoKa. I[lomemieHune xapakTepuzyeTcsi HOPMalIbHBIMU
yeaousimu  cpeasl (T =22-25 °C, orHocHTedbHAs BIaXHOCTH Bo3ayxa 70 %),
OmnpenenuB mapamMeTpbl TMOMEIIEHHS (Cyxoe, OTCYTCTBYIOT JJIEMEHTHI B3PBIBO-
M0’KapOOTAaCHOCTH ), BRIOMpPaeM BHJI HICTOUHHKA CBETa — Ia30pa3psiIHbIC JTaMITbI HU3KOTO
JaBJICHUs (JIIOMHHECIICHTHBIE) M THI cBeTHIbHUKA — ARS/R 418. Kaxaplii CBETHIIBHHUK
cocrout u3 aByX jamm TL-D 18W/54 G13 (guesnoii ceet) PHILIPS. CBeToBoii mMoTOK,

co3JaBacMbIii OgHOM TakoM mammol, coctaBisier ®; = 1050 1M, cBeroBas ormaya —

Co = 58,33 nm/Bt. Ilo pacmonoxkeHuro paboymx MecCT BbIOMpaeM CHUCTEMY OOIIEeTO

PAaBHOMEPHOI'O OCBEIICHUSI.

CeermipHuK  ARS/R 418 — BcTpamBaeMbIii CBETHWJIBHHUK JIJI1 BHYTPEHHETO
ocBemeHus. MmeeT crainpHOM KOpmyc Oenoro mBeTa. 3epKaibHas JKpaHUpYyIOmas
peméTrka, cocrosmias W3 TPEX MEHTPaTbHBIX V-00pa3HBIX W JBYX OOKOBBIX
ATFOMUHUEBBIX aHOJUPOBAHHBIX MPO(WMICH, MO3BOJSET OCYIMIECTBISATH PAIMOHAIBHOE
pacripenieneHue cBera. Mexay co0oil mpoduiin coeMHEHbl MONEePEUYHbIMU TIJIaHKAMU
U3 peOpHUCTOro aJlOMHUHUS, KOTOpPbIE CO3JAlOT 3aJlaHHbIA  3allUTHBIA  yroJ.
[Tpumensiercst B odrcax, TOProBIX 3alIax, padbounx KabuHeTax, Qoiie.

Pabouee momenienne mmeer pasmepsl 6%4 M. BricoTa cBeca cBeTHJIHBHHKOB N3



cocrapisieT 0,25 M. YpoBeHb paboueli MOBEPXHOCTH HaJ 1moJioM coctaniseT hy = 0,8 m.
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N
Tvy
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Pucynok 8 — Pacuér BBICOTHI MOIBECA CBETHIILHIKA
HaJ| pabouel MOBEPXHOCTHIO
ITopsinok pacuéra.

1. OnpenensieM BBICOTY MojiBeca Ny CBETHIIbHUKA HAJl pabovell TOBEPXHOCTHIO.

hy=H-h —hy =3-0,8-0,25=1,95 wm.

2. OmpezierniieM HOPMY OCBEIIEHHOCTH Ha paboyeM MecTe.

Cornacuo CIT52.13330.2016 [3, Ta6u. 4.1] HOpMa OCBEIIEHHOCTH OMPEAEIIACTCS
UCXOJI W3 paspsana 3purenbHod paborel — III, (HaumeHbpmmii pa3mep oOBEKTa
pasmuuenust 0,3-0,5 Mm) mogpaspsn — T (POH CBETIBIM, KOHTpPAacT — OOJBIION).
OcBeménnocth paboueit moBepxHoctu £ — e menee 200 Jk.

3. HeoOxomumoe 4nciio CBEeTHIIBHUKOB PacCUUTHIBaeTCs 10 dhopmyde (2):

CDJ.I:EHNST]kZ

[IpeoGpa3yem e€ B cremyronuii BUI:

N:EH'S'k'Z, @)
n-@;-m
rne E; =300 1k — HOpMHUpoOBaHHas OCBEHNIEHHOCTh C YYETOM ITOBBINICHUS YPOBHS
OCBeNIeHHOCTH Ha | cTymeHb. Bemwuuny E, ompepensror mo tabmmie 4.1
CII 52.13330.2016;
S=6x4=24 M2 — IJIOIIAIh OCBENIAEMOr0 MOMEIIICHUS;

z=11 - xodbPuMeHT MHUHUMAIBHON OCBEIIEHHOCTH IS JTIOMHUHECIIEHTHBIX
namn (mo CHull CHuII 23-05-95);



k = 1,4 — xoa¢ddumeHT 3amnaca, yYUTHIBACT CHUKCHHUE OCBEIIEHHOCTH B MpoIlecce
AKCIUTyaTalluu  (3amblIEHHOCTh JIaMIl). 3HayeHue Ko3(PQPUUHUEHTa MOXKHO
HaiiTu B Tabnuue 3 CHull 23-05-95;

N = 2 — YUCJIO JIaMII B CBCTHUJIBHHUKC,

®;; = 1050 1M — cBETOBOM MOTOK JIaMITbI (11O MACTIOPTHBIM JaHHBIM JIAMIIbI).

N — Ko3hpduuueHT wucnoiap3oBaHus cBeTtoBoro mnortoka (%). OTHoueHue
CBETOBOTO TOTOKa JaMm K TOTOKY, MajarolieMy Ha pa0odyr0 TOBEPXHOCTH. Jlis
omnpeneneHus  KodpduuueHta - HEOOXOAWMO  BOCHOJB30BATHCS  CIPABOYHOU
JAUTEepaTypo. 3HaUCHMS MapameTpa npuBeIeHbl B Tabnunax ¢upmsl IEK (Tabmuma 1).

KoaddunmeHT ucnonp3oBaHus CBETOBOTO MOTOKa ompeneneH no tadnuie |EK
MCXO/Is M3 MHJIEKCA MMOMEILEHUS, BIYUCIIsIeMoro o Gopmyiie (3)

A-B
hy(4+B)’

Tac A n B — nuHEWHBIC pasMEpbl TIOMCUICHMU, hl‘[ — BBICOTa IIO0ABCCa CBCTHJIBHHUKOB.

Koaddumment orpaxkenus ot mortosika, creH U noia 950, 50 u 10% cooTBETCTBEHHO.
CBeTwbHUK Tpynmnsl 1-3.

46 24
1,95-(4+6) 195

[TpuarMaeM k 61M3KOMY OoJIbIIeMY 3HadYeHHIO | = 1,25,

Koaddunment wucnonp3oBanus cBeToBoro mnoToka mo Tabmuie 1 |IEK mnpu

K03 GUIMEHTAaX OTPaKEHHS MOTOJKA, CTEH U TOJIa coOTBeTCTBEHHO — 50, 50 1 10 %,
cocrasysiet 0,38 (38 %).

Tabmuma 1 — Onpenenenue ko3¢ dunuenTa ucrnoiab3oBanus 1IEK

p 80 80 70 50 50 30 0
80 50 50 50 30 30 0

i 30 30 20 10 10 10 0

04 046 | 030 | 029 | 028 | 023 | 023 | 0,19

06 046 | 030 | 029 | 028 | 023 | 023 | 0,19

08 046 | 030 | 029 | 028 | 023 | 023 | 0,19

1 053 1 036 | 034 | 033 | 028 | 0,28 | 024

125 058 | 042 | 0,39 033 | 033 | 028

15 061 | 048 | 044 | 042 | 038 | 037 | 033
064 | 051 | 048 | 0,44 | 041 | 0,40 | 036
5 069 | 058 | 054 | 049 | 0,47 | 046 | 0,42
0,71 | 061 | 056 | 052 | 049 | 0,48 | 0,44
0,73 | 064 | 058 | 054 | 051 | 051 | 047
0,75 | 068 | 061 | 056 | 054 | 0,53 | 0,50

P

2

[ N %




4. OTcroz1a mojay4arT TpeOdyeMoe KOJIMUECTBO CBETUIBLHUKOB:

N = E,-S-k-z _ 300-24-14-11 _ 11088 13895
n-®@;-n 2-1050-0,38 798

Takum 00pa3om, s MCKYCCTBEHHOI'O OCBEILEHHA B PadO4YeM NOMEILIEHHUU C

pasmepamu 6x4 M 10CTaTOUYHOM sABsieTcst cuctema u3 14 ceetmiibHUKOB ARS/R 418.

[lockonbKy TpeOyeTcsi paBHOMEPHOTO OCBEIICHHS IMOBEPXHOCTU ONpenessieM
BO3MOXHOCTbh IPUMEHEHUSI CUCTEMBI U3 15 CBETUIIBHUKOB (MSTh CBETHJIBHUKOB B Py,
3 psia CBETUIILHUKOB).

HOI[C‘II/ITaCM OTKJIOHCHHUC OT HOPMUPYCMOI'O 3HAUYCHUS OCBCIICHHOCTH

CNen-®,-n 15.2.1050-0,38 11970
¢ sk 2 24.14-11 36,96

= 323,86 ixk.

Homyctumas norpemHocTs i Eg cocraBiuser +20% (npu OTKIOHEHWH B

OOJIBIITYIO CTOPOHY), 3HAYUT PAcUET BBITIOJHEH BEPHO.

5. DnekTpudeckas MOITHOCTh BCEH OCBETUTEILHON CUCTEMBI:

P =NxnxP; = 15x2x18 = 540 Bt nim 0,54 xBT.
Jl1s1 paBHOMEPHOTO OCBeIIeHHs oduca mionaaso 24 KB.M. pacCUlTaHa CHCTEMa

00IIIero MCKYCCTBEHHOTO OCBEIICHUs, coctosimas u3 15 cBerwnbHukoB Thma ARS/R
418, pa3MeIIeHHBIX B 3 psifia 110 5 CBETUJILHUKOB B PSY.



3 MeToauuyecKHue YKa3aHUS K BbINIOJIHEHHIO U 0pOPMJIEHUIO PaGOThI

3.1 BeiGOp BapraHTa KOHTPOJIbHO-KYPCOBO# PaGoOThbI

TemaTuka paboThl MOCBsIIEHA pa3pabOTKe TUIOBOM CHUCTEMBI OCHOBHOIO
MPOU3BOJICTBEHHOTO M aBAPUHHOI0 HBAKYallMOHHOTO 3JIEKTPOOCBEIEHHUs Iiexa (WiH
ydyacTKa KpPYMHOIO 1€Xa) NPOMBIIUIEHHOTO MPEeANpUATHS, TJ€ YCTaHOBJIECHBI
onpeeNéHHble TPYIIbl €AUHUL] MPOMBILUIEHHOTO OOOpYIOBaHUSA, SBISIOUIUXCS
NOTPEOUTENAMH 3JIEKTPOIHEPT U U.

[lepedeHb TeM KOHTPOJIBHO-KYPCOBOW paboThl npeacTasieH B Tabauue 3.1.

Tabnuua 3.1 — IlepeueHb TeEM KOHTPOJIBLHO-KYPCOBOM pabOThI

No Hcxonnrie
HaumenoBaHue TeMBbI
IL.II. JIaHHBIC

1 | Cucrema ocBeleHUI MEXAHUUECKOIO I[EXa [Tpunoxenue A
MAaIIMHOCTPOUTEIBLHOTO 3aBOJA

2 Cucrema OCBCHICHUS PECMOHTHO-MCXAaHHNYCCKOTO IICXa
MAaIIMHOCTPOUTCIIBHOT'O 3aBOJIA

IIpunoxenue b

3 Cucrema OCBCHICHUS KY3HCUHO-IIPCCCOBOI'O IICXAa
MAaIIMHOCTPOUTCIIbHOT'O 3aBOJa

[Tpunoxenne B

4 Cucrema OCBEILICHUS MEXaHUYECKOTO LE€X TIKEIOTO
MAaIIMHOCTPOCHHA

[Tpunoxenue I’

5 | Cucrema OCBELIEHUS] MEXaHUYECKOTO 1I€Xa CEPUITHOTO [Tpunoxenue /{
IPOU3BOJCTBA

6 | Cucrema ocBelIeHUs Ky3HEUHO-IIITAMIIOBOTO IieXa ITpunoxenne £

7 | Cucrema oCBellIEHUS apMaTypHOTO 1i€Xa 3aBoja ITpunoxenue X
KEJIe300€TOHHBIX KOHCTPYKITUH

8 | Cucrema ocBelIeHH 1IeXa XOJI0IHOM IITAMIIOBKHU ITpunoxenue 3

9 | Cuctema OCBeIICHUS 11€Xa METAIUIOPEIKYIINX CTAHKOB ITpunoxenne /1

10 | CuctemMa ocBeIIeHHS 11eXa MEXaHUYECKOW M TePMHUYECKOMN
(0) | obpaboTKH MeTayIa

[Tpunoxenne K

Tema u BapwaHT 3amaHus BBHIOMpPAETCS CTYJACHTOM B COOTBETCTBUU C TpeMs
nocieaHumu nudppamu XYZ cBoeil 3a4€THON KHMXKHU, e Z — NOPSAKOBBIA HOMEp U
HauMeHOBaHWE TeMbl (Tabimma 3.1), rme umcno «10» coorBeTcTByeT Imdpe «0»
3au€THOW KHIKKe; X — IUIaH I1eXa C PACMOJI0KEHUEM MPOU3BOJICTBEHHBIX yYACTKOB U
aJIeKTpooOOpyIoBaHMs (pritokeHus 4-K).

Hampumep, nns Homepa 3auétHoit kHmwkku — 000451, Bwibop Bapmanta



IIPOU3BOAUTCS CIEAYIOIINM 00pa3oM:
Z =1, Bblbupaercs tema m.1 — «Cucrtema 31€KTpOCHAONKEHUS MEXaHUYECKOIO
1[€Xa MAIIMHOCTPOUTEIBHOTO 3aBOAY;

3.2 HUcxoaHble JaHHbIE U NOPAAOK 0POpPMJIeHHSI KOHTPOJIbHO-KYPCOBO#M
paéoThI

HcxoaupiMu  AaHHBIMH I KOHTPOJBHO-KYPCOBOM pabOThI SBISIOTCS IUIaH
pacnoioKeHHs 1IeXa U TpeOOoBaHUs K OCBEUIEHHOCTH pabOYnii y4aCTKOB U TIOMEILIEHUH,
YCTAHOBJIEHHBIE HOPMAaTUBHBIMH JOKyMEHTaMH. (CXeMbl IUIAaHHUPOBKHM LEXOB U
npeAcTaBieHbl B npwiokeHusax A-K. XapakTepuCTUKH NapaMeTpoB OCBEMIEHHOCTHU
BBIOMpAIOTCSI U OOOCHOBBIBAIOTCSI CTYJIEHTOM CaMOCTOSITEIBHO MCXOJsl U3 XapaKTepa
paboT Ha yyacTKaX U B MOMEIICHUSX LIeXa.

TutynpHbli  JUCT o0QOpMIIAETCS CTYIEHTOM B  YCTaHOBJIEHHOW (opme
(npunoxenue JI) B COOTBETCTBHU CO CBOMM BapHAHTOM.

Odopmienne KOHTPOJBHBIX PA0OT OCYIIECTBIIICTCS Ha ucTax ¢popmara A4. Bee
YEPTEKH M CXEMbl BBINOJHAIOTCA C TNPUMEHEHUEM 4YEPTEKHBIX HHCTPYMEHTOB B
cootBeTcTBUM C AercTByromuMu I'OCTamu. CokpalieHusi 1 UCIIPaBJICHUS! B TEKCTaX HE
nomnyckarTcs. PacuéTel pou3BOIATCS C TOUHOCTHIO TO TPEThel 3Havare mudpel.

CtpyKkTypa KOHTPOJIBHO-KYPCOBOM pabOTHI.

Pabora nomkHa BeimoaHATh B cooTBeTcTBHH ¢ [TOCT 2.105 u conepxars:

- TUTYJIbHBIN JTUCT;

- OIJIaBJICHHE;

- IEpEeUYCHb YCIOBHBIX 0003HAUYCHUH, TEPMUHOB U COKPAIIICHH;

- OCHOBHas 4aCThb,
- CIIMCOK HCIIOJIb30BAHHBIX NCTOYHHUKOB,

- IPWIOKEHUS (CXEMBI DJIEKTPOCETEN ).

TUTYIBHBIN JTUCT ABIAETCS MEPBHIM JUCTOM JOKYMEHTA W COJCPXKUT: IMOJTHOE
HAaMMEHOBaHWE Y4eOHOTO 3aBeJICHUS, HAMMEHOBAHUE CTPYKTYPHOTO TIOJpa3aeicHUs
By3a (MHCTUTYT, (akynbTeT, kKadeapa), HauMEHOBaHHE paOOThl, WMs, (QamMuWIHsI U
OTYECTBO CTYJEHTa, HOMEp Yy4eOHOW TpyMmmbl, HOMEpa JIMYHOTO M TPYMNIOBOTO
BapUAHTOB, JIaTa BBHIMIOJIHEHUS KOHTPOJIBbHOU paboThl. TUTYIBHEIN JIUCT HE HyMEPYETCS.
[Tpumep odopmiteHHsI TUTYIBHOTO JINCTA TIPEACTABIICH B IPUIIOKCHHUH J1.

OrnaBneHre COAEPXKHUT TEPEeUeHb pa3JeioB U TMOAPA3NEIOB C yKa3aHHEM
HOMEPOB CTPAHUI] UX PA3MEIIICHHUS.

B ocHOBHOI yacTu TOCIEOBATENIBHO M3JIAraeTcsl X0/ MPOBEACHHBIX PACUETOB.
Marepuan pa3OuBaeTcsi Ha pas3ienbl, a MPd HEOOXOAWMOCTH Ha MOAPA3ICIbI,



CHa0XaeTcs WUIIOCTpAIMsIMH, Tal0iaunaMu, ccbuikaMu. @OopMynbl TPUBEICHHBIX
pacy€ToB JMOJKHBI MMETh CKBO3HYIO HyMepaluio apabckumu Ludpamu, KOTOpbIE
3aMMCBIBAIOTCS clipaBa OT (opmyisbl B Kpyribix ckoOkax. [Ipuuém cama dopmyna
3aMUCBHIBAETCSA 1O LIEHTPY CTPOKH, a €€ MOPSAKOBBIA HOMEP y MPABOTO Kpasi CTPOKH.

B paborte cneayer NpUMEHSTh CTaHIAPTH30BAHHBIC CIUHUII (HU3UICCKUX
BEJIWYMH, UX HAUMEHOBaHUS B 0003HaueHus B coorBeTcTBHH ¢ 'OCT 8.417.

KonmnuecTBo wimocTpaniuii  JOJDKHO OBITH  IOCTATOYHBIM  JIJISl  TOSCHEHUS
u3jiaraemMoro Tekcra. MmmocTpanuu JOJKHBI OBITh BBITIOJHEHBI B COOTBETCTBUU CO
craugapramu ECK/] 1 uMeTh CKBO3HYIO HyMepalu apabCcKkuMu mudpamMu.



[Ipunoxenue A
Cxema pasMenieHus y4acTKOB MEXaHUYECKOIO Lexa
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Pucynok. 4.1 — Cxema MexaHH4eCcKOTO 11exa Jijist BapuantoB X =0, 2, 4, 6, 8
u3 3-x nocnenuux nudp XYZ 3a4€THON KHUKKHU
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Pucynok. A.2 — Cxema MexaHMYECKOT0 mexa i BapuanToB X =1, 3,5, 7,9
u3 3-x mocneauux mudp XYZ 3a4€THON KHUKKA



IIpunoxenue b

CxeMa pa3melieHus y4acTKOB PEMOHTHO-MEXaHUYECKOro 1exa
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PI/IC}/HOK 5.1 — Cxema PEMOHTHO-MCXaAHUYCCKOI'O IICXa IJISI BAPUAHTOB

X=0,2,4, 6, 8 uz 3-x nocneauux mupp XYZ 3auéTHON KHUKKH
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Pucynok 5.2 — Cxema peMOHTHO-MEXaHUYECKOTO 11eXa JIJIT BAPUAHTOB

X=1,3,5,7, 9 u3 3-x mocneauux mudp XYZ 3a4éTHON KHUKKH



IIpunoxenue B
Cxema pasMenieHus y4aCTKOB Ky3HEYHO-IIPECCOBOIO 1I€Xa
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Pl/IcyHOK. B.1 - Cxema KY3HCYHO-IIPECCOBOI'O 1I€Xa I BAPHUAHTOB.
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Pucynok. B.2 — CxeMa Ky3HEYHO-TIPECCOBOTO II€Xa ISl BAPUAHTOB!
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Cxema pasMCIICHUA YYaCTKOB MCXaHUUYCCKOI'O 1cxa TSKEII0TO MallIMHOCTPOCHUA

JUISl BAPUAHTOB: X

Pucynok 7.2 — CxeMa MEXaHUYECKOTO I1eXa TSHKEIOTO MallTHHOCTPOCHUS

JUIs BApUaHTOB: X



[Ipunoxenune J
Cxema pasMenieHus y4aCTKOB MEXaHUYECKOIO LIeXa CEpUMHOTO IIPOU3BOACTBA
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Pucynok J[.1 — CxeMa MEXaHMYECKOTO 11€Xa CEPUIHOTO TPOU3BOICTBA

mu1st BapuaHnToB: X = 1, 3, 5, 7, 9, u3 3-x nocneaaux uudp XYZ 3a4€THON KHUKKHU
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Pucynoxk /[.2 — Cxema MEXaHUUYECKOTO [1eXa CEPUITHOTO MPOM3BOCTBA

s BapuaHToB: X = 0, 2, 4, 6, 8, n3 3-x nmocneaaux nudp XYZ 3a4€THON KHUKKH



[Ipunoxenue E
CxeMa pa3menieHns y4aCTKOB Ky3HEYHO-IITAMIIOBOTO LIeXa
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Pucynok E.1 — Cxema ydacTKOB Ky3HEYHO-IIITAMIIOBOTO II€Xa
mu1s BapuaHnToB: X = 1, 3, 5, 7, 9, u3 3-x nocneaaux nudp XYZ 3a4€THON KHUKKU
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Pucynok E.2 — Cxema y4acTKOB Ky3HEYHO-IIITAMIIOBOTO II€Xa
s BapuaHToB: X = 0, 2, 4, 6, 8, u3 3-x nmocneaaux nudp XYZ 3a4€THON KHUKKH



[Ipunoxenue X
Cxema pa3MeleHMs y4acTKOB apMaTypHOIO Li€Xa 3aBoJia
XKeJe300€TOHHBIX KOHCTPYKIUI
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Pucynok JXX.1 — Cxema y4acTKOB apMaTypHOTO Iiexa
mu1s BapuaHnToB: X = 1, 3, 5, 7, 9, u3 3-x nocneaaux nudp XYZ 3a4€THON KHUKKU
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Pucynox X.2 — Cxema y4acTKOB apMaTypHOTO 1exa
s BapuaHToB: X = 0, 2, 4, 6, 8, u3 3-x nocneaaux nudp XYZ 3a4€THON KHIKKU



[Ipunoxenue 3
Cxema pa3MenIeHusl y4acTKOB 11€Xa XO0JO0IHOM IITaMIIOBKU
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Pucynok 3.1 — Cxema y4acTKOB IieXa XOJIOJHOM M TaMITOBKH
mu1st BapuaHnToB: X = 1, 3, 5, 7, 9, u3 3-x nocneaaux uudp XYZ 3a4€THON KHUKKU
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Pucynok 3.2 — Cxema y4acTKOB I1€Xa XOJIOJHOU MITaMITOBKH
s BapuaHToB: X = 0, 2, 4, 6, 8, 3 3-x nocneaaux nudp XYZ 3a4€THON KHIKKU



[Ipunoxenne 1
Cxema pasMenieHus y4acTKOB LIeXa METAJUIOPEKYIIUX CTAHKOB
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Pucynok 1.1 — Cxema y4acTKOB IeXa METaJUIOPSKYITUX CTAHKOB
mu1s BapuaHnToB: X = 1, 3, 5, 7, 9, u3 3-x nocneaaux nudp XYZ 3a4€THON KHUKKU

o | (| o | o | o |
] | ] | ] | 1 | ] |
e e’ e e e
S
| CmanovHsIt
|
! yyacmok 1
|
|
S
|
|
|
|
|
| -
! CmaroyHsIu
] yyacmok 2
1 |
|
|
|
|
|
|
C {1 =
Cknad
bsimobas Ckrnad 2omoboy Admunucmpauus
KOMHama mamepuanob npogykuuy
| o |
1 | ] | 1 |
e d e

Pucynox 1.2 — Cxema y4acTKOB 1eXa METaJUIOPEKYITUX CTAHKOB
mutst BapuaHToB: X = 0, 2, 4, 6, 8, u3 3-x nocnenuux mudp XYZ 3a4€THON KHIHKKU



[Ipunoxenne K
Cxema pa3MelnIeHusl y4aCcTKOB 1I€Xa MEXaHUYECKOM U TepMUYECKOil 00paboTKH MeTasia
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Pucynok K.1 — Cxema 1iexa MeXaHU4eCKOW U TepMUYECKON 00paboTKH MeTaia
mu1s BapuaHnToB: X = 1, 3, 5, 7, 9, u3 3-x nocneaaux uudp XYZ 3a4€THON KHUKKU
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Pucynok K.2 — Cxema mexa MEXaHHYECKOW M TEPMUIECKON 00pabOoTKM MeTasuia s
BapuaHToB: X =0, 2, 4, 6, 8, 3 3-x mocneaaux mudp XYZ 3a4€THON KHIKKA



ITpunoxenue JI
@dopMa 3aII0NIHEHUS] TUTYJIBHOTO JIMCTA

MHMHOBPHAYKH POCCHUHN
denepanbHOE rOCYJaPCTBEHHOE OI0IKETHOE 00pa30BaTEIBHOE
YUPEKJICHUE BBICIIIETO 00pa30BaHUS
«TynbCKUM TOCYTApCTBEHHBIN YHUBEPCUTET

NHCTUTYT BBICOKOTOYHBIX cucTeM uM. B.I1. I'psasesa

Kadenpa «2nexkTpoTeXHUKA U AIEKTPOOOOPYIOBAHUEN

KOHTPOJIBHO-KYPCOBASI PABOTA

110 JUCIUILINHE

IHoTpeOduTe M JIEKTPUIECKON SIHEPTUHA

JInunbiili Bapuant ~ Ne

Beinosiamn: ctyaeHT(ka)

(moxnwch, (GamMHIAS, WHHUIHAIB)

VYyeOnas rpymma Ne JlaTa BeInOJIHEHUS
[IpoBepuu: Ouenka
Jlara

Tyna 2022
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