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Pabouas nporpamma JUCHHMIUIMHEL «3JIEKTPHYECKOE OCBEMIEHHEY paspabo-
TaHa Ha ocHoBe @®I'OC BO 13.03.02 «BOneKkTposHepreTrKa M 3JIeKTPOTEXHHKA
YTBePXKIOCHHOro npHKasoM MunucrepctBa oOpasoBanms u  Hayku PP ot
28.02.2018 r. mpotoxon Ne 144

ApTOp:! )
KaHJ. TEXH. HAYK, JOLEHT Cié/c c X H.A. T'panxuna
= )

Pabouas nporpamma o6cyskieHa ¥ PeKOMEH/IOBaHA K YTBEPWASHUIO Pelle-
HHEeM Ka(eapsl MPUMEHEHUS JMEKTPHYecKol sxeprum ot 16.03.2020 r., nportokos
Ne 25,

3asepyromuii kadeapoit
KaHA. TeXH. HayK, JOLEHT 234 A.l'. Kynpsixos

{

PaGoyas nporpamma onoGpeHa Ha 3acelaHul METONHYECKOl KoMUuccHy (hakyipTeTa
SHepreTukH, or 24 anpend 2020r., nporokon Ne 9

Ipencenarens
METOANYECKON KOMHCCUM

i,
/
JOK. TeXH. HayK, Ipodeccop 4 //)@W// W.I'. Ctpwxkos

PyxoBopurens
OCHOBHO¥H PO ecCUOHANBHOM

06pazoBaTensHON TPOrpaMMe!
KaHJ. TEXH. HAYK, JOLEHT AL Kynpsxos

UV §




1 I.Ie.m; H 3aJa491 OCBOCHHUA NTUCIHUIIJINHDBI

Henabio ocBoeHUS AUCIUIUIMHBL «DJIEKTPUUYECKOE OCBEIECHUE)» SBIISICTCS
dbopMHpOBaHUE Yy CTYJECHTOB CUCTEMbI 3HAHUN U MPAKTUYECKUX HABBIKOB JUIS pe-
nieHus 3aaa4 3p(GHEeKTUBHOTO UCTIOIb30BAHUS ONTHYECKOTO U3JIYYCHHS U DJIEKTPO-
HHEPTUHU B CETHCKOXO035UCTBEHHOM MTPOU3BOJICTBE.

3agavyu QIMCUUNIIMHBI

—¥W3y4YEHUE HOBEUIIErO0 CBETOTEXHUYECKOTO 00OPYIOBaHUSA U OCBETHTEIIb-
HOU apMaTyphbl JUIsl IPUMEHEHHUS B PA3JIMYHBIX 00JaCTsIX MPOMBIIUIEHHOCTH U C.X.
MPOU3BOJICTBA,

—u3y4YeHue BBIOOpA CBETOBBIX M OO0JIy4aTeNbHBIX MPUOOPOB, pacuera uX
pa3MelleHrs, BbIOOpa TUIA JIAMIT U ONPE/IeJIEHuE UX MOTPeOHOM MOUIHOCTH, pac-
4yéTa peKUMOB PabOThl CBETOTEXHUYECKUX YCTAHOBOK.

2 llepeyeHb MIaAHMPYEMbIX Pe3yJabTATOB 00yUeHUS MO AMCIU-
IUIMHE, COOTHECEHHBIX C IIAHUPYEMbIMH Pe3yJIbTATAMH OCBOEHMS

OIoI1 BO

B pesynbrare nzydenus aucuuiuineel b1.B.1.10 «DnekTpudeckoe ocere-
HUE» 00YyYaIOIUNACS JOJDKEH MOJMYyUYUTh 3HAHUS M HAaBBIKH JIJIST YCIIEITHOTO OCBOE-
HUS CJIEIYIONUX TPYJAOBBIX (GYHKIIUNA U BBHITIOJIHEHHS CIEAYIOMIMUX TPYAOBBIX JEH-
CTBUI:

[Ipodeccuonanbupiii crannapt - 51489 «Crnenuanuct B 00JaCTH MPOESKTHU-
POBAaHUS CHUCTEM DJIEKTPOCHA0XKEHUS OOBEKTOB KallUTaJIbHOIO CTPOUTENLCTBA» -
B/01.6 «IIpennpoekTHoe oOclieloBaHHE OO0OBEKTa KAUTAIbLHOIO CTPOMTEIIHCTBA,
JUIsL KOTOPOTO IpelHa3HaueHa cucTema anekTpocHaOxeHus»; B/02.6 «Pa3paboTka
POEKTHON M pabodeld AOKyMEHTAIMH OTACIbHBIX pas[eloB MPOEKTa CUCTEMBI
ANEKTPOCHA0KEHUSI 0OBEKTOB KaluTaIbHOrO cTpoutenbeTBay; C/01.7 «Pa3pabot-
Ka KOHIEMIIMN CHCTEMbI 3JIEKTPOCHAOKEHUSI 00BEKTa KalMTAIbHOTO CTPOHUTEIb-
ctBay; C/02.7 «Pa3paboTka mpOEKTHON U pabouell JOKYMEHTAIMU MPOEKTa CH-
CTEMBI JIEKTPOCHAOKEHUSI 0O0BEKTOB KauTalbHOTO cTpoutensctBay; C/03.7 «Py-
KOBOJICTBO PaOOTHHMKAMH, BBITOJHSAIOMIUMHU MPOEKTUPOBAHUE CHUCTEMBI JJIEKTPO-
CHAOXKEeHMsI O0BEKTOB KAMMTAILHOTO CTPOUTEITHLCTBAY

B pe3yabTate ocBOeHHS IMCHUILIUHBI (GOPMHPYIOTCS CaeAYHOLHEe KOM-
NeTeHIUMN:

YK-2 - CnocobeH onpenensath Kpyr 3a/iad B paMKaxX IMOCTABICHHOW LETH U
BBIOMPATH ONTUMAIBHBIC CIIOCOOBI UX PEIICHUS, UCXO/sI U3 JIEHCTBYIONIUX MPABO-
BBIX HOPM, HMEIOIITUXCS PECYPCOB U OTPAaHUYCHHUI,

IKC-1 - CnocobeH yuyacTBOBaTh B MPOEKTUPOBAHUH IJIICKTPOOOOPYT0BAHMUS
OOBEKTOB JEKTPOCETEBOTO XO3SIHCTBA,

3 Mecto nucunmiiudbl B cTpykrype OITOII BO



«DNEKTPUYECKOE OCBELICHUE» SBIISETCS TUCIMIIMHON BapuaTHUBHON YacTH
OITOIT BO nmoarotoBku odywaromtuxcs mo Hanpasiennto 13.03.02 «DnexktposrnHep-
TeTUKA U AJIEKTPOTEXHUKA», HAIIPABICHHOCTD ""DNEKTPOCHAOXKEHuE" .

4 O0beM qucuuIIMHbI(_144 yacoB, 4 3a4€THBIX €IUHUII)

O06beM, yacoB

Buner yaeGHo paboTh
Ounas 3aoyHas
KonrakTHas pa6ora 94 -
B TOM YHCJIE:
— ay/IUTOpHAs TI0 BUIaM YYCOHBIX 3aHATUN 88 -
— JICKIIUHU 20 -
— MPaKTHYECKUE 36 -
— nabopaTopHbIe 32 -
— BHEAYIUTOpHAs 6 -
— 3a4er - -
— JK3aMEH 3 -
— 3alllMTa KYPCOBBIX MPOEKTOB 3 -
CamocrosiTeibHas padora 50 ]
B TOM YHCJIC:
— KypcoBasi paboTa (mpoeKT) 18 -
— MIPOYME BUJIbI CAMOCTOSITEILHON pabOThI 32 -
HUroro no gucuuniinHe 144 -

5 Coaep:xanue QM CIUNIAHBI

ITo uroram m3ydyaemoi TUCHUIUIMHBI CTYJICHTHI (0OyJaroIuecs) CIarT dK-

3aMEH, BBITTOIHSIOT KypCOBOM MPOEKT.

JlucimruinHa u3ydaercs Ha 4 Kypce, B 7 cemectpe (04HOE).

Conep:kaHue ¥ CTPYKTYpPa IMCHHUILIMHBI 110 04HOI (popMe 00yueHus

Buasbl yueOHoii padoThl, BKIOYAS
CAMOCTOSITEIbHYI0 PAa00Ty CTY/ICHTOB

2
z £
= = =3
No HaumenoBanue Tembl S E 3 U TPYI0EMKOCTb (B Hacax)
1/ C YKa3aHHUEM OCHOBHBIX g = S ITpakTHueckne CaMOCTOR
| BOIIPOCOB 25 | J| Jlex- 3aHSTUS
S g uuu | (maboparop resbrad
S = paboTa
HBIE 3aHATHSI)
Bo3HukHOBEeHHE U TpeoOpa3oBa-
1 peodp VK2 | 7] 1 . 1
HUE ONTUYECCKUX U3ITyUYeHUN




Buabl yueOHo# padoThbl, BRIKOYAS

2]
E = o| camocToATeNbHYI0 padoTy CTy1eHTOB
Ne HaunmenoBanue TeMbl o E 5 U TPYA0EMKOCTh (B Yacax)
1/ C yKa3aHHEM OCHOBHBIX g5 | S [IpakTHyuecKme
S E ) CamocTtosi-
i BOIIPOCOB 25 | o Jek- 3aHSATHUS
(=] 200 (Ha60 ATOD- TCJIbHAas
e = H paTop paboTa
HBIE 3aHSTHSI)
2 CBETOTEXHUYECKNE U3MEPEHHUS [KC-1 7 1 _ 1
3 W cTOYHHKY TEMIIOBOTO M3ITyYCHUS VK-2 7 5 ) 1
4 DIIeKTPUYECKHH pa3psi B razax VK-2 7 2 ) 1
5 ["a3opa3psaHble JaMObl HU3KOTO VK-2 7 1 i 1
nasnenus (IJIH])
6 ["a3opa3psaHble JTaMIibl BBHICOKOTO VK-2 7 1 i 1
nasnenus (I'JIBJ])
7 HopmupoBanue ocBelieHus YK-2 |7 2 i 2
ITIKC-1
8 KauectBennsle  xapaktepuctuku | YK-2 |7 2 ) 1
OCBETUTEJIBHBIX YCTAHOBOK [IKC-1
Ocserutenbubie  npubopsl. HMx | YK-2 |7 2
9 2 -
KJIaCCHU(UKALIUS [IKC-1
[TpoextupoBanme 3mekrpudeckoro | YK-2 |7 4
10 4 -
OCBEILIEHUS ITIKC-1
Bozgeiicteue OY Ha uBble opra-
11 | HUSMBI M 1p. Tena YK-2 7 1 ) 1
O6mue npuHMnsl pacuéra oodmy- | IIKC-1
YaTeJIbHBIX YCTAHOBOK
OO6nyyarenbHble ycTaHOBKH Y@
12 oOnydenus.YcraHoBku g obmy- | YK-2 | 7 1 i 1
yeHus pacTteHud, ux xapaxrtepu- | [IKC-1
CTHKH
MPOpabOTKa KOHCIIEKTOB JICKITHI 1
BOIIPOCOB, BEIHECEHHBIX HA CaMO-
YK-2 | 7
13 | crosTenbHOE U3YUCHUE, H3YICHNE MKC-1 - - 2
OCHOBHOM U JIOTIOJHUTEIIBLHOM JIU-
TepaTypbl
KOHCIIEKTUPOBAHHE MAaTEPHAIIOB,
14 | pa6oTa co CIIpaBOYHOI IUTEpaTy- VK2 17 - - 2
pao P pary MKC-1
poi
IIOITOTOBKA K ONPOCY, KOJUIOKBUY- YK-2 7
15 - - 2
MY, TECTUPOBaHUIO ITIKC-1
BBITTOJTHEHUE JIOMAITHUX paboT ¢
MIPUBJICYCHUEM CIIEIIUATILHOM TeX-
. YK-2 | 7
16 | Hryeckol mUTEpaTypHl (CIIPaBOY- IKC-1 - - 2
HUKOB, HOPMAaTUBHBIX JOKYMEHTOB
U T.01.)
17 | moaroroBKa K caade 3K3aMeHa YK-2 ! - - 7
[IKC-1
18 BBomnoe 3amstme. TexHuka 0Oe3- VK-2 7 ) 4 i

ormacHocTd B jaboparopun. HWH-




Buabl yueOHo# padoThbl, BRIKOYAS
CAMOCTOSITEJILHYI0 Pa00Ty CTYJA€HTOB

2]
2 =
o,
Ne HaunmenoBanue TeMbl o E 5 U TPYA0EMKOCTh (B Yacax)
1/ C yKa3aHHEM OCHOBHBIX g5 | S [IpakTHyuecKme
S E ) CamocTtosi-
i BOIIPOCOB 25 | o Jek- 3aHSATHUS
S g uun | (maboparop- reIbHad
& = pabora
HBIE 3aHSTHSI)
dopmarysi 0 MOPSIKE BBITOTHEHUS
Ja00paTOPHBIX M MPAKTHYECKUX pa-
00T, O MOPSIIKE OTYETHOCTH IO pa-
OoTam.
19 W3yuenne wuCTOYHUKOB TerioBoro | YK-2 7 ) 4 i
W3JTyYCHUS ITIKC-1
CocraB mpoeKTa CUCTEMBI HCKYC-
CTBeHHOro ocBemieHusa. OOrmme
» e yk2 | 7 8
20 | mpaBWia  BBINOJNHEHHUS — pa3JesioB IKC-1 - -
npoekrta. CyllecTByoIe HOPMbI U
npaBuiia 0pOpPMIIEHUS IPOEKTa
21 Cucrema ECK/. Ilo3ummonnsie | YK-2 7 ; 4 )
0003Ha4YEHUsI [IKC-1
OcgerurenbHble cetd. Cxembl IHU-
TAlOUMX JIMHUM. BHyTpeHHue ocse-
TUTENbHBIC ceTH. BriOop mpoBogoB | YK-2 7 8
22 - -
u crocoboB mpoknanku. Komrurek- | TTKC-1
toBanue rpynn. [lorepu Hampsixe-
HUSI B JIMHASIX.
N3ydenue ra3opaspsiiHbIX HCTOY- VK2 | 7 4
23 | HUKOB U ITyCKOPETYIIH el arm- -
YCKOPETyJIMP YOI MMKC-1
naparypsl
VYeTpoiicTBO, NpUHIMUI  JEMCTBUS
24 npuOopoB Ui u3MepeHus ocse- | YK-2 | 7 ) 4 i
meéHHocTd U ynbTpaduonerosoro | [TIKC-1
U3Ty4eHHs], TPaBUiIa MOIb30BaHUs
HccnenoBanme noaBmxHOM 00myda-
o5 TeJIbHOW YCTaHOBKM M oO3Hakomue- | YK-2 7 4
HUE ¢ MeToJaMu pacuéra no3bl yib- | [IKC-1
TpagHOoJIETOBOrO 00IyUeHHS
26 W3ydyeHnne cBeTWIbHHKOB MU Hccie- | YK-2 7 ) 4 )
JIOBAHUE UX XapPAKTEPUCTUK [IKC-1
HccnenoBanune aByxyiamoBoi cxe- | YK-2
27 ! 4
MBI BKJIIOYeHUs JmoMuHecteHTHRIX | TTKC-1 - -
JIaMmIl
Nzyaenne nmamm JIPJT w JIHaT u| VYK-2 7 4
28 - -
CXEMBbI MX BKJIFOUEHHUS IIKC-1
HccnenoBanne pabotel JromuHec- | YK-2
HeHTHOM Jammbel ¢ pasnuudbiMu | [TKC-1 - -
Oaimacramu
HccnenoBanne pabotel  prytHO- | YK-2 | 7 4
30 - -
KBAPIICBBIX JIAMIT TIKC-1
31 UccnenoBanue sHepreTudeckux ma- | YK-2 7 4
pameTpoB McTOUYHUKOB MHbpakpac- | [TKC-1




° Buabl yueOHo# padoThbl, BRIKOYAS
E = o| camocToATeNbHYI0 padoTy CTYJ€eHTOB
Ne HaunmenoBanue TeMbl o E 5 U TPYA0EMKOCTh (B Yacax)
1/ C yKa3aHHEM OCHOBHBIX g5 | S [IpakTHyuecKme
S E ) CamocTtosi-
i BOIIPOCOB 25 | O Jex- 3aHSATHUS
S g mun | (;1aboparop- restbrad
S = pabora
HBIC 3aHSATHSA)
HOTO M3JIy4eHUS C BOJIH(PPaAMOBO-
WOIHBIM IIUKJIOM
HccnenoBanme  anekrporexHuye- | YK-2
7 4
32 | ckux u cBerorexHuyeckux mapa- | [IKC-1 - -
METPOB TEIUIMYHOTO 00JTyyaTesns
[TocTpoenune KpuBbIX ropu3oHTaIb- | YK-2
7 4
33 | HBIX W BepTUKAIBHBIX M30mokc Ha | [IKC-1 - -
MaKeTe ObITOBOTO MIOMEIICHHS
YK-2 | 7
34 | KypcoBoii mpoeKT - - 18
P P TIKC-1
35 | 3ammTa KypcoBOTrO pOeKTa VK2 17 - 3 -
P P TIKC-1
YK-2 | 7
35 | Cnaua sx3ameHa - 3 -
A TIKC-1
Vtoro | 20 | 68 | 50

6 IlepeyeHb y4eOHO-METOAUYECKOTO0 OOecmeveHHUs JIs CaMo-
CTOATEJIbHOI PadoThI 00YYAKOIIMXCS MO JUCIHUTIIHHE

1. KyapsxoB A.I'. Cerorexnuka. Jlaboparopusiii npaktukym / Kynpsikos
A.T., Typuanun O.C., JIsikoB A.C., JIy3an A.A. / YueOHO-METOUYECKOE MOCO-
ome. —  Kpacmomap: Kyol'AY, 2014. —  99c.—Pexum  mocry-
na:https://kubsau.ru/upload/iblock/65b/65b3ba92d6e375bbd7b7cfad76e56f63.doc.
— O6pazoBatenbHblii mopTan Kyol'AY.

2. Cynranos I'.A. KypcoBoe npoektupoBaHue 1o csetorexHuke / CyntaHoB
I'.A., Kynpsko A.I'., Typuanun O.C. / YuebHoe nocodbue. — Kpacnomap: PO
KyoT'AY, 2010. — 127¢c.—Pexum JOCTyIa:
https://kubsau.ru/upload/iblock/3db/3dbbe042c97a0de307722ccSeccbbd71.doc. —
Oo6pazoBatenbubiii moptan Kyol'AY.

3. Kynpsixos A.T'., JIsikoB A.C., JIy3an A.A. «Pabouas TeTpans k nabopa-
TOPHBIM paboTaM 1o Kypey «CBerorexnuka»». Kpacnonap 2011 r.—Pexum nocty-
na:https://kubsau.ru/upload/iblock/c4a/c4a36d791c39f5ee8h63bal334480b4a.docx
. — O6pazoBarenbHbiii mopran Kyol'AY.

7 @oHI OLIEeHOYHBIX CpeaACTB AJs ITPOBCACHUA HpOMe)I(yTO‘lHOﬁ
arrecragmuu

7.1 IlepeyeHb KOMIIETEHUMH ¢ YKa3aHUeM ITanoB UxX (GopMUpoBaHUs B
npouecce ocsoenust OITIOII BO



https://kubsau.ru/upload/iblock/65b/65b3ba92d6e375bbd7b7cfa976e56f63.doc
https://kubsau.ru/upload/iblock/3db/3dbbe042c97a0de307722cc5eccbbd71.doc
https://kubsau.ru/upload/iblock/c4a/c4a36d791c39f5ee8b63ba1334480b4a.docx
https://kubsau.ru/upload/iblock/c4a/c4a36d791c39f5ee8b63ba1334480b4a.docx

Howmep cemectpa (3Tan

dbopMHpOBaHUS KOMIIE-

TEHIIUU COOTBETCTBYET
HOMEpY CEMECTpa)

Oransl HOpMHUPOBAHHS U TPOBEPKU YPOBHS CHOPMUPO-
BAaHHOCTU KOMIETCHIINIA MO TUCIUILINHAM,
npakTukam B npouecce ocsoenuss OITOIT BO

YK - 2 Cnocoben onpeae/isitb Kpyr 3aaa4 B paMKax MOCTABJIEHHOH LeJaH U
BbIOMPATH ONTHMAJIbHbIE CHOCOObI MX pelleHHsl, MCXOAs M3 JAeHCTBYIONIUX
NPaBOBbIX HOPM, HMEIOIIMXCH PECYPCOB M OTPaHUYEHHI

4 [TpuknanHas MExaHUKa
OcHOBBI IM(POBU3ALUH U ONIEPATUBHO-IUCIIETYEPCKOTO YIIPAB-
4 JICHUS B DJIEKTPOIHEPTETUKE
5 DNEeKTPOMarHuTHass COBMECTUMOCTh
6 [IpaBoBeneHue
7 DJIEKTPHYECKOe OCBEIICHUE
7.8 TexHHKa BBICOKMX HAIPSKEHUU
7 ANTOpUTMBI U pEeLIeHUs IPUKIAIHBIX 3a7a4
8 Hcnonp30Banue BO3OOHOBIISIEMON YHEPTETHKH
3 IToaroToBka K mpoueaype 3aluThl U 3alIUTa BBITYCKHONW KBaJIM-

(UKaIMOHHON PabOThI

IMIKC-1 - Cnoco0eH y4acTBOBaTh B POEKTHPOBAHUH IJIEKTPOOOOPYA0BAHUS
00BbEKTOB 3JIEKTPOCETEBOI0 X03AHCTBA;

6 [TpoekTHas mpakTUKa
6,7 DneKTpocHaOKEeHNE
7,8 DNEKTPUYECKHUE CETH
7 JJleKTpUYeCcKoe OCBelIeHne
7 CucTteMbl KOHTPOJIA U y4eTa 3JIeKTPUIECKON SHEepriu
8 [IpoexTupoBaHUE CUCTEM IIEKTPOCHAOKEHUS
3 [IpoexTpoBaHMEe CUCTEM IEKTPOCHAOKEHNS HAa BO30OHOBJIsIE-
MBIX UCTOYHHUKAX
8 [IpenaumniomMHas mpakTHKa
3 [ToaroToBka K mporeype 3aluThl U 3al[UTa BBITYCKHON KBAJIU-

(buKaoHHON paboOTHI

7.2 OnucaHmne noka3areJsieil 1 KpuTepueB OLEHUBAHUS KOMIIETEHUMI Ha
Pa3JIMYHBIX ITANAX UX (pOPMHUPOBAHUS, ONIUCAHUE IIKAJIbI OLICHUBAHUA

[Inanupyemble pe3yJib- v Onenou-
TaThl OCBOEHHUS KOMIIE- POBCHE OCBOCHUA HOC
TeHur UHIMKaTophI CpeACTBO
HEYIOBJIETBOPH-|  y/IOBJIETBO-
JOCTIDKEHHS KOMITe- |7 pH=| - YA XOpOIIO OTJTHYHO
TETBHO PHTENBHO - y
TEHIUU N . (cpemunit) (BBICOKMI)
(MuHMMAIBHBIN)| (TIOPOTOBBIIT)

YK-2 - CnocobeH omnpeaensaTh Kpyr 3agad B pamMKax IOCTAaBJICHHON LENW M BbIOMPATh ONTH-
MaJIbHbIE CIIOCOOBI MX PEIICHUS, HCXOAS U3 ACHCTBYIONINX MPABOBBIX HOPM, HMEIOIIMXCS pecyp-

COB ¥ OrpaHU4ECHUI




[Inanupyembie pe3yiib-

OreHou-

TaThl OCBOCHHUSI KOMIIe- YPOBeHE 0CBOCHUA HO®
TeHuuu Muaukaropsl CPCEACTBO
JIOCTHIKECHHUS KoMmIe- | oY AOBICTBOPH=| - YIOBICTBO- XOpOIIO OT/IYHO
TCJIBHO PUTCIBHO o o
TCHIMH (MuHMMAJTBHBIN)| (TIOPOTOBBIHT) (cpenmni) (BbICOKHH)
3narb: 3amauu npo- | He 3naer HNmeer mo- | 3uaer 3amauu | 3maer Ha | Tecmui,
€KTa, BBIOMpAs OINTHU- | 33JIa4M [IPO- | BEPXHOCT- | IPOCKTa, BBI- | BBICOKOM | 1abopa-
MaJbHBIA Ccrmoco0 ee | eKTa, He 3Ha- | Hble  3Ha- | OWpas  ONTH- | yPOBHE mopHbvie
pelieHus, UCXOAs M3 | €T, KaK Bbl- HHMS O 33/1a- | MAJIbHBIA CIO- | 3aJ1a41 pabomui,
JNEUCTBYIOIIMX  Mpa- | OupaTh or- gax MpoeKTa | co0 ee pelie- | MPOeKTa, npaxkmu-
BOBBIX HOPM M HMe€- | THMAQJIbHBI | M1 BBIOOpE | HUS, HCXOMAS U3 | BBIOUpas yeckue
IOIIUXCS PECYPCOB M | CIOCOO JUIsl | ONTUMAalb- | ICUCTBYIOIIMX | ONTH- 3aHAMUA,
OTpaHUYEHUN penieHus, HBIX CIIOCO- | IIPABOBBIX MaJbHBI | KYpCogoll
UCXO0JIS U3 0ax ee pe- | HOPpM M HUMEIO- | CIOCOO €€ | npoexm,
JIEHCTBYIO- LICHUS, HC- | IIUXCA PECyp- | pEeLICHHUs], | IK3ameH
[IUX MPABO- | X0 U3 | COB U OTpaHU- | UCXOd U3
BBIX HOPM U | I€UCTBYIO- YEeHUH. NENCTBY-
MMEIOIIMXCSA | IUX TPaBo- 17001107 0:4
pecypcoB u BBIX HOPM H MIPaBOBBIX
OrpaHuye- MMEIOIINXCS HOPM u
HUH. pecypcoB UMEI0-
orpaHuye- IIUXcsl pe-
HUU. CypcoB H
orpaHuye-
HUU.
Ymerb: mpoektupo- | He  ymeer | Ymeer Ha | YMeer Ha [10- | YMeeT Ha
BaTh pEIICHUE KOH- | IPOEKTUPO- | HU3KOM CTATOYHOM BBICOKOM
KpETHOM 3ajadyl Mpo- | BaTb pellie- | ypOBHE YPOBHE NPOECK- | yPOBHE
€KTa, BBIOMpas ONTHU- | HUE KOH- | IPOEKTUPO- | TUPOBATh  pe- | MPOEKTHU-
MaJbHBI CHOCO0 €€ | KpeTHOM 3a- | BaTh pellle- | IIeHHE KOH- | pOBaTh
pelIeHus, UCXOAs M3 | Jauyu MPOEK- | HHUE KOH- | KPETHOM 3aja- | peleHue
NEHCTBYIOIMX  Mpa- | Ta, BbIOMpas | KPETHOU qu IIPOEKTa, | KOHKPET-
BOBBIX HOPM U HUME- | ONTUMAalb- 3aJauM Mpo- | BBIOWpass  Om- | HOM 3aja-
IOIIUXCS PECYPCOB M | HBIM CHOCOO | €KTa, BHIOM- | THMAIBHBIN YU MPOEK-
OTpaHUYEHUN ee pelleHus, | pas  ONTHU- | cmocod ee pe- | Ta, BHIOH-
UCXONIs W3 | MaJbHBIN LIEHUS, UCXONS | pas OITH-
JEHUCTBYIO- cnoco0 ee | u3 JEHCTBYIO- | MaJIbHBII
IUX TPaBO- | PEHICHMUS, IIUX TMPaBOBBIX | CIIOCOO €e
BBIX HOPM U | UCXOJS U3 | HOPM M HUMEIO- | PelleHHUs,
UMCIOIIMXCSA | JEHCTBYIO- | IUXCA PECyp- | UCXOasd U3
pECypcoB W | IIUX IMpaBO- | COB U OTpaHU- | JEHUCTBY-
orpaHuye- BBIX HOPM U | YCHUH 170)11170:¢
HUU MMEIOIINXCA MPaBOBBIX
pecypcoB HOPM u
orpaHuye- HAMEI0-
HHUH AXCS pe-
CypCcoB H
orpaHuye-
HUU
Baagerns: crnocobOHo- | He Baageer | Baameer ma | Baaneer Ha | Baageer
CTBIO TPOEKTUPOBATH | CIOCOOHO- HU3KOM JOCTATOYHOM | HA BBICO-




[Inanupyembie pe3yiib-

OreHou-

TaThl OCBOEHHUS KOMIIE- YPOBEHE OCBOCHHA HOC
teHuuu Muaukatopsl CPCEACTBO
JIOCTHIKECHHUS KoMmIe- | oY AOBICTBOPH=| - YIOBICTBO- XOpOIIO OT/IYHO

TEHIIUN TEIbHO PUTEILHO (cpenumii) (BBICOKHI)
(MMHUMaIBHBIH)| (TOPOTOBBIN)

pelleHrne KOHKPETHO! | CThIO IIPOEK- | YPOBHE YPOBHe  CIIO- | KOM

3a/la4yl TPOEKTa, BbI- | THPOBATH CHOCOOHO- | COOHOCTBIO YPOBHe
Oupass ONTHUMAaJbHBIN | pelIEHUE CTBIO  TIPO- | IPOEKTHPOBATH | CIIOCOOHO-
crocob ee pelieHus, | KOHKPETHOH | eKTUPOBATh | pelIeHHEe KOH- | CThIO MPO-

UCXOJs U3 JCHCTBY- | 3aJ]auM [IPpO- | peLIeHHE KpeTHOM 3ajia- | eKTUpo-

FOLIUX MIPABOBBIX | €KTa, BBIOM- | KOHKPETHOW | YW  TMpPOEKTa, | BaTb  pe-

HOPM U MMEIOIIMXCS | past ONTH- 3ajauu Ipo- | BEIOMpass — Om- | IIeHHE

pPECYpPCOB U OTpaHH- | MaJbHBIN €KTa, BbIOU- | TUMAJIbHBII KOHKpET-

YeHUH croco0 ee pas  onTH- | coco0d ee pe- | HOM 3aja-

pelieHus, MaJIbHbBIN IICHUS, UCXOJS | YA TPOEK-
UCXOs U3 cnocod ee | U3 JAEHCTBYIO- | Ta, BBHIOU-
JENCTBYIO- pelieHus, IIMX TPaBOBBIX | pas OMNTH-
IIMX IPaBO- | UCXOAsl U3 | HOPM U UMEIO- | MaJIbHBIM
BBIX HOPDM U | ICHCTBYIO- | IIUXCS pecyp- | cmocold ee
UMEIOUIUXCS | IIKUX IpaBO- | COB U OrPaHU- | pEeLICHMUS,
pPECYpCOB U BBIX HOPM U | YeHUI UCXOS U3
orpaHuye- HUMEIOLIUXCS NeNCTBY-
HUM pecypcoB u FOLIUX
orpaHuye- IIPaBOBBIX
HUU HOpM 151
UMEIo-
ouxcs pe-
CypcoB H
orpaHuye-
HUH

IIKC-1 - CnocobeH yyacTBOBaTh B POEKTHPOBAHUH JIEKTPOOOOPYIOBaHUS OOBEKTOB 3JIEKTPO-

CETEBOI0 X0351CTBA

3narb: cymectByio- | He Biageer | Umeer mo- | 3naer cyme- | 3Haer Ha | Tecmul,

M€  HOPMAaTHUBHBIC | 3HAHUSIMH B | BEPXHOCT- | CTBYIOILKE BBICOKOM | 1abopa-

IpaBOBbIE aKThl U | 00JacTH Cy- | Hble  3HAa- | HODMAaTUBHBIE | YPOBHe MopHble

oopMIATH  CIeIH- | IIECTBYIO- HMA B 00Ja- | IPaBOBBIE AKTHI | CyIIe- pabomui,

IbHYI0 JOKyMEHTa- | IIMX HOpMa- | CTH Cylle- | U O(QOpMIISeT | CTBYIOIIUE | npakmu-

LU0 B COOTBETCTBUU | TUBHO- CTBYIOIIUX | CHIEUUAIBbHYI0 | HOpMa- yeckue

C HaIlpaBJICHHOCTHIO | IPABOBBIX HOPMAaTUB- | JOKYMEHTAIUIO | TUBHBIE 3auamus,

npodeccuoHaIbHON aKTOB U HO- B COOTBET- | IPABOBBIE | KYPCOBOU

JeSITEIIbBHOCTH 0(pOpMIIEHUH | PAaBOBBIX CTBUU C | aKThI U | npoexm,

CHEIMAJIbHOM | aKTOB U | HallpaBJIEHHO- | OPOPMIIS- | 9K3aMeH
JOKyMeHTa- | odopmiie- CTbIO Tpodec- | €T CHelu-
IIUU B COOT- | HUM CIIE€LHU- | CHOHAJIbHOU AJIbHYIO
BETCTBUHU C IbHOU JI0- | JEATENBHOCTH | JOKYMEH-
HampaBlieH- | KyMEHTaluu Taluo B
HOCTBIO B COOTBET- COOTBET-
npodeccuo- | CTBUH c CTBUH  C
HaJbHOM Jie- | HaIlpaBJICH- HaIpaB-
ATEJIBHOCTU | HOCTBIO JICHHO-

npodeccuo- CTBIO IIPO-
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[Inanupyembie pe3yiib-

OreHou-

TaThl OCBOCHHUSI KOMIIe- YPOBeHE 0CBOCHUA HO®
TeHuuu Muaukaropsl CPCEACTBO
JIOCTHIKECHHUS KoMmIe- | oY AOBICTBOPH=| - YIOBICTBO- XOpOIIO OT/IYHO
TEHIIUN TEIbHO PUTEILHO (cpenumii) (BBICOKHI)
(MMHUMaIBHBIH)| (TOPOTOBBIN)
HaJbHOU deccuo-
JIESITENIbHO- HaJIbHOU
CTH JesiTeNb-
HOCTH
YMmeTh: ucnoip3o- | He ymeer YMmeer Ha | YMmeer Ha 0- | YMeer Ha
BaTh CYIIECTBYIOIIUE | UCIIOJIB30- HU3KOM CTATOYHOM BBICOKOM
HOPMAaTHBHBIE IPaBO- | BaTh Cylle- YPOBHE uC- | yPOBHE uc- | yPOBHE
BBIC aKThl U O(GOpPM- | CTBYIOIIHE MOJIb30BaTh | MOJB30BATh UCIIOJIB30-
Jf€T  CHEUUaJbHYI0 | HOpMATUB- CyILLIECTBY- | CYLIECTBYIO- BaTb  Cy-
JOKYMEHTAIIMIO B CO- | HBIE IPaBO- | IOIIME HOpP- | M€  HOpMa- | MIECTBY-
OTBETCTBUHU C | BbIC @KThl U | MAaTUBHBIE TUBHBIE IPABO- | FOIINE
HaIPaBJICHHOCTHIO odopmIIieT | MPaBOBbIE BbIE AaKThl U | HOpMa-
npodeccuoHanbHOM CIIelUaIIb- aKThl u | obopmisieT THUBHBIE
JeSTeTbHOCTH HYIO JIOKY- obopMIIIeT | CHICHHUAIBHYIO | IPABOBBIC
MEHTALIUIO B | CIIELHUAIIb- JOKYMEHTALUIO | aKThI u
COOTBET- HYIO JIOKY- | B COOTBET- | ohopmIIs-
CTBHUH C MEHTAalUI0 B | CTBUU c|er cneuu-
HarpaBJ€H- | COOTBET- HaIpaBJICHHO- | aJbHYIO
HOCTBIO CTBUHU c | cThio Tpodec- | TOKyMeH-
npodeccuo- | HampaBieH- | CHOHAJIbHOU TallMl0 B
HAJBHOM JIe- | HOCTBIO NEeSATETbHOCTH | COOTBET-
AaTeIbHOCTH | Ipodeccuo- CTBUU  C
HaJIbHOU HaImpas-
JIeATEIbHO- JIEHHO-
CTH CTBIO TIPO-
dbeccuo-
HaJIbHOU
JesTeNb-
HOCTH
Baagerb: HOpmatus- | He Biageer | Baageer Ha | Biuageer  Ha | Baageer
HBIMHU MPaBOBBIMHU | HOPMATHB- HU3KOM AOCTATOYHOM | HA BBICO-
akTaMu ¥ O(OpPMIISTH | HBIMU TIpa- YPOBHe YPOBHE  HOD- | KOM
CIEUUATBbHYIO JIOKY- | BOBBIMU aK- | HOPMaTUB- | MaTUBHBIMU YPOBHe
MEHTAIlUI0 B COOTBET- | TAMHU U HBIMU TIpa- | MPaBOBBIMU HOpMa-
CTBUU C HaIlpaBJIeH- | OPOPMIICHH- | BOBBIMU aK- | aKTaMH U | TUBHBIMH
HOCTbIO TPOGEecCcHO- | EM CIIeLHU- TaMu u | opopmiIeHHEM | TTPABOBBI-
HaJbHOM JI€ATENIbHO- | albHOM J10- odopmite- CIelMaJIbHON MH aKTaMH
CTH KyMEHTAllMK | HUEM  CIe- | JOKYMeHTaluu | U odopm-
B COOTBET- IAATBLHOMN B COOTBET- | JICHUEM
CTBUH C JIOKYMEHTa- | CTBUU C | crenuanb-
HarpaBJ€H- | [IMA B COOT- | HAMIPABJICHHO- | HOM JOKY-
HOCTBIO BETCTBUU C | CThIO TMpodec- | MeHTAIuU
npodeccuo- | HampaBieH- | CHOHAJIbHOU B COOTBET-
HaJbHOM Jie- | HOCTBIO NEeSATEIbHOCTH | CTBUM €
ATEILHOCTH | podeccro- Harpas-
HaJIbHOU JICHHO-




HOY-
[InaHupyeMbie pe3yib- v Oueno
TaTbl OCBOCHUS KOMIIE- POBCHE OCBOCHUA HOC
TB
TeHuuu Muaukaropsl CPCACTBO
HEYIOBJIETBOPU-| yIOBIETBO-
JOCTHKEHUS KOMIIE- XOPOILO OTIIMYHO
TEJILHO PHUTENBHO . o
TEHIMU . . (cpemunit) (BBICOKHI)
(MMHUMaIBHBIH)| (TOPOTOBBIN)
JEeATENbHO- CTBIO IIPO-
CTH dbeccuo-
HaJIbHOU
JesITeNb-
HOCTH

7.3 TunoBble KOHTPOJIbHbIE 3aJaHUA WJIM HHbIe MAaTepHaJbl, He0OXO-
AUMBbIe JJIsl OLeHKN 3HAHWH, YMEHNi, HABBIKOB M ONBITA AeSATeJbHOCTH, Xa-
PAKTEPHU3YIOIIHX 3TANbI (POPMHUPOBAHUS KOMIIETEHIHI B Mpouecce 0CBOCHUS
00pa3oBaTeJIbHOM NPOrPaAMMBbI

IIpuMmepsl J1adopaTOpHbIX padoT

Jlabopamopnasa paboma Nel
N3YYEHUE NCTOYHUKOB TEIIJIOBOI'O U3JIYYEHUSA

Lenps paboThl: uzyuenue ycmpoucmea u NPUHYUna Oeticmeust 1amn HaKaau-
BAHUS U «CBEMIBIXY UCMOYHUKO8 UHDPAKPACHO20 U3TYYeHUs.

a) J/lamnol Hakanueanus

HauGonee pacnpocTpaHeHHBIMU UCTOYHUKAMH ONTHYECKOTO U3ITYUYCHUS SIB-
asitotest namiibl HakanuBanus (JIH). 9T1o oObsacHsIETCS CpaBHUTENBHON TPOCTOTON
UX KOHCTPYKUHMH W HAJEKHOCTHIO SKCIUTyaTallMd, BO3MOYKHOCTBIO HEMOCPE.I-
CTBEHHOTO BKJIFOUEHHUSI B CETh, OTPAOOTAHHOCTHIO TEXHOJOTUU TIPOU3BOJICTBA, JIe-
IIEBU3HOM, yA00CTBOM B OOpalleHUH U OOCIyKUBAHUHU, BHICOKUMU TUTHEHHYE-
CKMMH CBOWCTBAMHU 10 CPAaBHEHHUIO, HAIIPUMEP, C JTFOMHHECIIEHTHON JlaMIion OJa-
rojiapsi OTCyTCTBHIO IryMa oT [IPA 1 HEBO3MOXKHOCTH 3arpsi3HEHUS TTapaMu PTYTH
aTMoc(epbl TOMEIICHU PU Pa3PYIIICHUU KOJIObI JIAMITHI.

Hapsny ¢ noctouncrBamu JIH umeroT u psii HEIOCTaTKOB. DTO MPEkK/E BCe-
TO HU3Kas CBETOBasi oTAada, coctapistomas 10—20 am/Bt npu npogomKuTeTbHO-
ctu roperus 10004. Huzkas cBeroBas otmaua JIH oObsicasercs tem, uro 70—76 %
MOIITHOCTH H3JIy4EHHUs TeJla Hakaja MpH e€ro pabouumx TemrepaTrypax JICKHUT B
ompkaet MK-o0nactu criektpa, B TO BpeMsi Kak Ha BUIUMYIO YacTh MPUXOIUTCS
TosbKO OT 7 10 13%. Takum o6paszom, JIH sBasitorcst 3¢ hexTHBHBIMU UCTOYHUKA-
mu MK-n3nyyenns.

HecmoTtpst Ha ykaszanable HemocTaTku JIH OymyT emé mmutenpbHOE Bpems
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OCTaBaThCSl OJIHUM U3 LIMPOKO PACHPOCTPAHEHHBIX MCTOUHUKOB CBETAa BO MHOTHX
001acTAx, TaKk Kak OTCYTCTBYIOT APYTrM€ MCTOYHUKU CBETA, 00OIaa0IIUe TaKUMHU
Pa3HOOOpa3HBIMU BO3MOXKHOCTSIMH.

Hecmotpst Ha MHOT0OOpa3ue TUIIOPAa3MEPOB JIaMIT HaKaJIMBaHUS, OTIUYAIO-
HIMXCSI HOMUHAJIBHBIM HaNpsKEHHEM, Ha3HaY€HUEM, MOILIHOCTBhIO U POJOM TOKa,
BCE OHU O0BEIMHEHBI (PU3UUECKUM MPUHIIUIIOM TOJIYYCHUS! BUIUMOTO U3ITyUYEHUs
(HarpeB  DJEKTPUYECKUM TOKOM BOJbGPAMOBOM HUTH [0 TEMIIEpaTyphl
2200...2800°C) u cXOACTBOM NPUMEHSEMBIX BO BCEX KOHCTPYKIHUSAX OCHOBHBIX
COCTABJISIFOIINX 3JIEMEHTOB.

CoBpeMeHHass OCBETUTENbHAS JIaMIIa HAKAIMBAHUS COCTOUT U3 CIEAYIOLIUX
KOHCTPYKIIMOHHBIX 3JIEMEHTOB (PUCYHOK. 1).

CreknsHHas koa6a (1) mamnbl cienuanbHON MACTUKOM 3aKperieHa B I[OKO-
ae (2). AnameTp KoJObI ONpPENeIseTcss MOUTHOCThIO JaMIibl. Llokomnbs namnbl npea-
Ha3Ha4yeH JUIsl BKJIOYEHMs JIaMIIbl B C€Th. BHyTpu KOJOBI JIaMIIbl pacnoJio’KeHa
CTEKJISIHHAs HOXKa, cocrosimias u3 JuH3bl (3), mrabuka (4) u nonarouku (5).
BHYTpH CTEKIISIHHOW HOKKHM UMeeTcs TpyOka (6), mpeqHa3HauyeHHas JJi1 OT-KauKu
BO3/lyXa U3 KOJOBI M 3amojiHeHus €€ MHepTHhIM razoM. [lItabuk mocpenctBoM
YTOJIIEHUS (JIONATOYKH) B HUJKHEW YaCTH KPEMUTCS K KOJoe.

Pucynox 1. - Koncrpykimus JIH o6miero HazHaueHus

Teno nakana (7) mammnbl U3roTaBIMBACTCS U3 BOJb(PPaMOBOM MPOBOJIOKU B
BUJIC€ ClUpaiyd win Oucnupand. HuTh Hakana 3akperieHa Ha MOJIMOJIEHOBBIX
Kproukax (8), KOTopble MPHUIAIOT ONpe/eJeHHYI0 (OopMy Tely Hakajla U Mpernsr-
CTBYIOT €T0 ITPOBUCAHHIO.

Jns mogaun HanpsDKEHWs Ha TEJIO HakKajda MIPUMEHEHbI CIELHAIbHBIE DJICK-
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Tpoibl (9), U3rOTOBJIEHHBIE M3 BBICOKOJIETMPOBAHHON HUKEJIEBOW CTAId WM W3
Hukenss. OJIUH U3 3JEKTPOIOB MPUCOEAUHEH K LOKOJIO (2), 2 BTOPOM — K KOHTAaKT-
HOM maii6e (10), PJIEeKTPUIECKH N30JIUPOBAHHON OT ITOKOJIS.

Jlnst ocBelieHrs U3roTaBIMBAIOT JIAMITbl HAKAJIMBAaHUS B BAKYYMHOM M Ta-
30HAITOJTHEHHOM MCHOJHEHMM MomIHOCTBIO 15; 25; 40; 60; 100; 150; 200; 300;
500; 750; 1000; 1500 Bt u 6onee Ha HOMHHANIBHOE Harpspkenue 220...235, 220,
127...135, 127...36, 24 B u MeHee. Y BaKyyMHBIX JIaMIT U3 KOJIObI OTKauyaH BO3JIYyX
JI0 pa3psuKEHUs 1,33-10° I1a. Takue mamiibl BBIITYCKAIOT MOIIHOCTBIO 710 25 BT,
o6o3nauenue yamm o ['OCT 2239-70 xmrovator OykBy “B” (BakyymHas), mocie
OYKBBI CIEAyIOT IUGPHI, YKA3bIBAIOINEC HOMHUHAIBHOC HAMPSIKCHUE MUTAHUS H
MOITHOCTh. Hampumep, namily HakajquBaHUSI BaKyyMHYI0 Ha HOMHHAJIbHOE
Hanpspkenue 220 B momrHocthio 25 Bt o0o3Hauator tak: B220-25. YV razonamnosn-
HEHHBIX JIaMII, KO0y Tociie OTKaYyKh BO3/JyXa HAMOJHSIOT CMEChIO aproHa Wiu
kpunrtoHa (86%) ¢ azorom (14%) no naBnenus, 6;1u3koro k atmocpepuomy. Takoe
pelleHre MO3BOISET IIOBLICHTH TEMIIEPATypy HATH HakanuBanus 10 2600...2700°C
Y YBEJIMYHUTH B CPABHEHHUH C BAaKYyMHBIMU JIaMIIaMH CBETOBYIO OT/audy B MOJITOpa
pasza. ['a30HANOMHEHHBIE JIAMITBI M3TOTOBIISIIOT MOIIHOCTRIO OT 40 mo 1500 Br,
MpPUYEM B 3aBUCHMOCTHU OT THUIA HAMOJHUTENS, MOIIIHOCTA U OCOOCHHOCTEU KOH-
CTPYKUMHU CHUPAIM UX MOJAPA3ACNSIIOT HAa TPU TPYMIIbI: Ta30HATIOJIHEHHBIE MOHO-
criupasibhbie ' (150...1500BT); razonanonnennsie oucnupansubie b (40...200BT);
Y Ta30HAIOJHEHHbBIE ¢ KpUuNTOHOBBIM HanosHuTeneMm bK (40...100 Br).

JlaMribl HaKaTMBAHUS OTJIMYAKOTCA APYT OT JIPyTa JIEKTPUUECKUMU, CBETO-
TEXHUUYECKUMHU U DKCIUTyaTallMOHHBIMU XapakTepucTukaMu. OCHOBHAsI CBETOTEX-
HUYECKas XapaKTepUCTUKA JIaMI HaKaJIMBaHUSI — U3JIy4aeMbIi MU CBETOBOU TO-
Tok ®C, M. CBETOBOM NMOTOK JIaMIIbl HAKAJIUBAHUS 3aBUCUT OT DJIEKTPUYECKOU
MOITHOCTH, TUTAIOIIETO HAIPSKEHHS U TEMIIEpATypbl HUTH HaKaJla.

HopMupoBaHHBIN B KaTajgorax CBETOBOM ITOTOK JIaMIla HAKAJIIMBAHUS JOJIK-
Ha U3JIy4YaTh NpU €€ BKIIOUEHUU HA HOMHUHAJIBLHOE HAIpPSKEHUE B MEPBBIC YAChI
pabotsl, mpu 3ToM ['OCT npexycmaTtpuBaeT OTKIOHEHUS HOPMUPYEMOT'O CBETOBO-
ro MOTOKa OJHOTUIHBIX JiamIl Ha 5...10%. B mpouecce 3kcrutyataluu €€ CBETOBOU
MOTOK M3-3a paclblICHUs TeJla HaKajia, yMEHbIICHUs e€ paboueil TemnepaTypsbl U
po3pavyHoCcTH KosiObl cHuxkaeTcs. ['OCT s namm, npopaboraBumux 75% cBOero
HOMHUHAJIBHOTO CpPOKa CIY>KOBI, JOMyCKAaeT YMEHBIIICHHWE CBETOBOTO IMOTOKA Ha
15...20%.

DKCITyaTallMOHHBIMU XapaKTEPUCTUKAMHU, OMPEACIISIIONINE SKOHOMUYECKUE
MoKa3aTesid paboThI JJaMIT HAKAJIMBAHMSI, SIBJISIOTCSI CBETOBAS OT/Iada U CPOK CITYK-
OBbl.

CeeroBast oT/1a4a JIaMIIbl 1 , JIM * Br~1, onpenensercs oTHOIEHHEM CBETO-

Boro noroka ®C, u3ydyaeMoro J1amIoi, k notpedisemMoi MouHocty P
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CeeroBas OTAaya jamIl HaKajJuMBaHWA HaxoauTcs B mpexpenax 7...20 M -
Br~1!

Pa3nnuarot yeTsipe cpoka ciry>KObI JIaMIT HaKaJIMBaHUS:

—IIOJIHBIM CPOK CITYXk OBl t,, — CyMMapHoe BpeMmsi pabOThl JIaMIIbl B Yacax OT
MOMEHTA BKJIFOUEHHUS 10 IEPErOpaHrsl HUTU HaKaJa;

—CPEIHHUI CPOK CIYXOBbI t.— CpeaHss NPOAOJDKUTENBHOCTh TOPEHUS; OIpe-
JeNsieTCsl KaKk cpeiHeapudMeTrueckoe BpeMsi MOJIHBIX CPOKOB CITYKObI mapTuu (He
MEHEE JIECSTH) JIaMIl. DTOT CPOK CIY>KOBbI YKa3bIBAIOT HA CTaHAApTaxX U JJIsl JaMIl
HakanvBaHus OH paBeH 1000 yacos;

—TapaHTUWHBINA CPOK CITYKOBI t,. — BpeMs, B T€YEHUE KOTOPOTO 3aBOJI rapaH-
TUPYET HOpMaJIbHYIO paboTy jamibl. Jyig namn HakanuBaHus t. paBeH 700 yacos;

—IOJIE3HBIN CPOK CIYkKOBbI t, BpeMs, B TEUEHHE KOTOPOr0 SKOHOMUYECKH Lie-
Jeco00pa3HO IKCIUTyaTUpoBaTh jJamny. lIpuHATO cumrtarh, 4TO t, Ompexaensercs
BPEMEHEM, B TEUEHUE KOTOPOTO CBETOBOH NOTOK M3MEHUTCS HE Oojiee, yeM Ha
20% OT CBOEr0 HaYaJIBbHOI'O 3HAYEHUS.

OTKJIOHEHHE MUTAIOUIEr0 HAMpPSHKEHUSI OT CBOET0 HOMHHAJIBHOTO 3HAYEHHUS
CYLIECTBEHHO BJIMSIET HAa XapaKTEPUCTUKHU JiaMnl HakanuBaHus. C pocToM Harps-
keHus U Ha naMIie pe3Ko yBEeJIMYMBAETCA cujla Toka I, momHocTe P, cBeTOBOM 110-
ToK @, U CBETOBAs OT/AYA 1|, HO YMEHBIIAETCSA CPEIHUI CPOK CITYIKOBL.

[Ipn HEOONBIIMX OTKIOHEHUSX HamNpsuKeHus B ceTd (1o +7,5%) MOXKHO
OpUOIMIKEHHO CUUTaTh, YTO OTKJIOHEHWE HampshkeHus Ha 1% JaeT OTKIOHEHue
d. + 2,7%, a cpenHIO0 TPOJOIKUTENHHOCTD TopeHus Ha + 14%.

[To u3BeCTHBHIM TapaMeTpaM MOKHO OIIPEACTUTH:

— MOIITHOCTD JIAMIIbI

P,=U, L (2)
— CONPOTHUBJICHUE HUTU HAKAJa B TOPSIYEM COCTOSIHUU
U
P, = Tﬂ (3)
— CBETOBOM MOTOK JaMIIbI (TPUOIMIKEHHO)
d.=2n-E-1? (4)

rae L — paccTosiHue oT Tena Hakajia 10 KOHTPOJIbHOM TOUKH, M;
— CBETOBYIO OoT/1auy Jiamiibl (1).

0) Hcmounuku unghpakpacrnozo usznyuenus

B CcenbCKOXO3SMCTBEHHOM NPOU3BOJACTBE JUIA CYIIKH JAKOKPACOYHBIX IIO-
KPBITUH, CEIbCKOXO3UCTBEHHOW MPOAYKLNHU, 000rpeBa MOJOIHIKA KUBOTHBIX U
OTUIBL BCce O0Jiee MIMPOKOE MPUMEHEHHE HAXOIAT UCTOYHMKU HHQPPAKPACHOTO
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(UK) wznydenus. Creuuduunoit ocodeHHocThi0 MK wm3nmyueHus sBisercss ero
TEIUIOBOE JICHCTBUE U XOPOIlasi MPOHUKAIOIIAsl CHOCOOHOCTb.

Hcrounnkn MK u3nydeHus noapasaesasroTcs Ha “CBETNIbIE” U “TEMHBIE” U
OTJIMYAIOTCS APYr OT JApPyra KOHCTPYKLMEHN, TEMIEPATypOU Tella HaKala U CHEK-
TpPaJbHBIM COCTABOM U3JIydeHUA. [IpenmyllecTBEHHOE NPUMEHEHHE B KUBOTHO-
BOJICTBE WM NTHUIIEBOJCTBE MOJYYHUIIA BICOKOTEMIIEPATYPHBIE “CBETJIbIE” MUCTOYHU-
KM Jamibl-Tepmonsiydarenn. MK 3epkanbpHble aMIibl HAKAJIMBAaHUS OTJIMYAKOTCS
OT OOBIYHBIX OCBETUTENBHBIX JIaMIT (pOPMOIT KOJIOBI U O0Jiee HU3KOM TeMIiepaTypoil
Tena Hakajsa. OTHOCUTENBHO HM3Kasl TeMIepaTypa OMCIUpPaJbHOIO Tejla Hakaia
UK-namn (1800...2300°C) mo3BonsieT CMECTHTh CIEKTP M3JIy4EeHHS UCTOYHHKA B
HK o6nacth U pe3Ko YBETUYUTh UX CPEAHIOI MPOJOKUTEIBHOCTh TOPEHUS, J10-
Bens e€ 1o 5000 yacos.

BuyTtpennioro yacts konosl MK namm, mpusieraromryro K 1OKOJI0, MOKPhIBa-
10T 36pKaJIBHBIM CJIOEM, YTO IO3BOJISIET NIEPEPACIIPENACIIUTh U KOHLIEHTPUPOBATH B
3aIaHHOM HAaIIPaBJICHUM W3JIy4aeMbIM JTy4HCTBhIM NOTOK. PacmpeneneHne moToka
U3JIy4EHUS 3aBUCUT OT (OpPMBI TapabOJIOMAHON KOJIOBI TaMiibl. [[j1s1 CHUKEHHS UH-
TEHCUBHOCTU BHJIMMOI'O M3JIyYEHHS] HUKHIOKO 4acTh KoJIObI HekoTopbix MK mamn
3akpbiBatOT KpacHbIM (amiibl MK3K) unu cunum (sammsl UK3C) tepmocToiikum
JIAKOM.

OTe4ecTBEHHON NMPOMBIIIIIEHHOCTBIO BBITYCKAKOTCS CIIEHHAIBHBIE JJIEKTPH-
yeckue MK 3epkanbhbie naMibl — Tepmounsnydarenu tTunos MK3220-500, MK3220-
500-1, 1MK3220-250, UK3K 220-250 u ap. B o6o3HaueHun Tuma jgamrmbl OYKBBI
yka3biBaroT: UK — undpaxpacueie, 3 — 3epkanbhbie, K min C — HBET OKpallieHHOM
KOJIOBI; IIU(PBI, CTOSIIKUE Toclie OYKB — HampsDKEHUE B CETM B BOJIBTaX M MOIII-
HOCTh MCTOYHHWKA M3NMyudeHus B Barrax. Jlamma MK3220-500-1 umeer ymeHbIeH-
Hble rabapUTHBIE pa3MeEphl — TAKKE ke, KaK U Y JIaMIl, MOIITHOCThIO 250 BT.

ITepcnektuBHBIM HCcTOUHUKOM MK nyuein 1is cenbCKOX03IMCTBEHHOTO IIPO-
M3BOJICTBA SIBJISIFOTCSl KBApLEBBIC JIAMIbI HAKAIMBAHUS C WOAHBIM IUKJIOM THUIA
KU u KI'. D11 1amnbl Ha3bIBatOTCS TaJIOTEHHBIMH.

CyILIHOCTh IEUCTBUS Mojaa 3akitoyaercs B cienyromeM. [Ipu temmneparype
300...1200°C napel #oja COEAUHSIOTCA Y CTEHKH KOJOBI C OTOPBABIIUMHUCS OT
CHUpaJId YacTULlaMU BoJibPpama u 00pa3yroT Hoaut Bosibppama WI2, KoHLIEeHTpa-
1Msl KOTOPOTO y CTEHOK Koj0bl moBbimaercs. [loa aeiictBueM auddy3un moauma
BOJIb(hpama MepeMenaeTcs K MeHTPY KOJIOBI.

BOnu3u Tena Hakama mpw TeMIepaTrype 1400...1600°C MOJIEKYJIBl MOoau/Ia
BOoJIb()pamMa pacmhajaroTcss U aTOMbI BOJb(ppama ocenaroT Ha Tene Hakana. OcTtas-
HIMiCcA WO BHOBb YYAaCTBYET B BO3BPATHOM LIMKJIE M IPEIMSTCTBYET OCAXKICHUIO
HCITapUBIIETOCs BoJib(hpamMa Ha KoJioe.

[Ipumenenue Boab(HPaMoOiloITHOTO IUKJIA B TAKUX JIAMITAX [MO3BOJIUIIO MOBbI-
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CUTh YJAEJbHYIO IUIOTHOCTh M3NyYeHUs] M 00eCleunuTh CTaOUIBbHOCTH JYYUCTOTO
NOTOKA Ha MPOTSHKEHUHM BCETO CpoKa CiyxO0bl. K mocToMHCTBaM nami ciaeayer oT-
HECTH Malible rabapUTHBIE pa3Mephl, CIOCOOHOCTh BBIACPKHUBATH NIUTEIbHBIE U
OoJbpIIME NEPETrPY3KH MO HAMPSKEHUIO, BO3MOXHOCTD IJIABHOTO PETYJIMPOBAHUS B
MPOKUX mpenenax uziaydaemoro MK moToka myreM H3MEHEHUS MOABOAUMOTO
HaIpsKEHMUS.

UK namner Tuma KW u KI' npeactaBiasitoT co0oit MUIMHAPUYECKYIO TPYOKY
araMeTpoM 8...12 MM u juHOM 255...750 MM (B 3aBUCHMOCTH OT HOMHUHAJILHOU
MotHOCTH). Teno Hakaja JamIbl BHITIOJHEHO B BUE BOJIb(ppaMOBOW crupaiy,
CMOHTHPOBAaHHOM MO OCH TPYOKH Ha BOJb(paMoBOil mojjaepxke. Beoa B mammy
BBINIOJIHEH MOCPEACTBOM MOJHMOJECHOBBIX 3JIEKTPOJAOB, BIASHHBIX B KBaplIEBbIC
HOXKH. KOHIIBI crivpanei Tejla Hakaja HaBEpPHYThl HA BHYTPEHHIOK YacTh BBOJIOB.
[{oKOJIM BBITIOTHEHBI U3 HUKEJIEBOM JIEHTBI CO IIIBOM, B KOTOPOW BBEJEHBI HapyK-
HbIE MOJIMO/ICHOBBIE BBIBOIBI.

TpyOKy M3roTaBIMBaIOT U3 KBAPIIEBOTO CTEKJIA U HAMOJIHSAIOT ApIOHOM C CO-
nepxanueM 1...2 mr ioga nox gasienuem 0,8...1,0 Ila.

JloOaBiienne B koy0y Hoja MO3BOJSET YMEHBIINUTh PAacblIEHUE BOJb(pama
U TEM CaMbIM YBEJIMYUTH CPOK CIIYXkObI JlaMmIibl. JIammbl paboTaroT TOJIBKO B TOpH-
30HTAJILHOM TOJIO’KE€HUH (YTroJ A0IyCTUMOTO OTKJIOHEHUs He Oonee 4°). Temnepa-
Typa KBapIeBoi Kojobl He noipkHa rpeBbimath 300...350°C, T.kx. ipu 60s1ee BbICO-
KHUX TEMIIepaTypax KBaplEeBOE CTEKJIO pa3pylLIaeTcsl WM IpeTepreBaeT HeoOpaTu-
MbI€ U3MEHEHUS, B pPe3yJbTaTe KOTOPBIX YMEHBINAETCS KOI(P(UIIUECHT MPOImyCcKa-
Hus UK nyuqeit.

KOHmPOJle ble eonpocol:

1. Pacckaxute 00 yCTpOIMCTBE JTaMIT HaKaTMBAHUS.

2. Ha yeM ocHOBaH MpUHIUIT PaOOTHI JIAMIT HAKAJIMBAHUS ?

3. YKaxuTe MEpOnpusiTUsl, CHIKAIOIIIEE PACIIbUIICHUE JIaMIT HaKaja.

4. VKaXuTe OCHOBHBIC TNPUYMHBI CHI)KCHHUS CBETOBOTO TMOTOKA JIAMIIbI
HaKaJIMBaHUS K KOHITY €€ CpOKa CIIYKOBI.

5. Jaiite ¢(usnyeckoe TOJKOBAHUE MPUYMH COKPAILIECHUS CPOKA CIIY>KObI
JIaMITbl HAaKaJIMBaHUS TIPU YBEJIMUYCHUHU HAIIPSHKCHUS TTUTAHUS.

6. I[lepeunciure OCOOCHHOCTH YCTPOMCTBA M OCHOBHBIE XapaKTEPUCTUKH
UK namn HakanuBaHus.

7. OOBACHUTE YCTPOWCTBO M TPHUHIIUN JCHCTBUS JIaMITbl C BOJb(pamo-
HoIHBIM KoM Tuna KU.

8. HazoBure ocobennoctu BozaenctBus MK u3inyueHus Ha OpraHu3M Ku-
BOTHBIX U IITULIBI.
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9. HazoBuTe BENUYMHBI U €IUHULBI U3MEPEHUS, IPUMEHSIEMBIE [Tl OLICHKU
UK nyyen.

Jumepamypa

1. MlamioB A.b. OCHOBBI CBETOTEXHUKU: YUYEOHUK. — 2-€ U3/. mepepad. u
nmon./ A.b.Ilamnos. — M.: Jloroc, 2011. — 256 c.

2. Knoppunr I'M.u ap. CnpaBoyHasi KHUTA JJI TPOCKTUPOBAHUS IICKTPH-
yeckoro ocsemmenus / I.'M. Kuoppunr, .M. ®anun, B.H. CunopoB — 2-¢ u3n.,
nepe6. u gom.— CII6.:9ueproatomuznat. Cankr-Ilerepbyprckoe ota-aue, 1992.—
448 c.

3. lllexoBuoB B.II. OcBeTuTenpHble YCTAHOBKU MPOMBIIUICHHBIX U TpaX-
nanckux 00bexkToB / B.I1. IllexoBuos. — M.: ®O-PYM, 2009. — 160 c.

IIpumep Tecra

51. 3adanue {{ 152 }} T3 No 152
YcTaHOBUTE COOTBETCTBUE MCIKAY 2JICMCHTaMU I'PYIIIT

1 oM ... Imm CrieKTp ONTUYECKOT0 U3JTyUEHUs
380 HM ... 780 HM CrexTp BUAUMOTO U3Iy4YEeHUS

1 M ... 380 HM Crnektp Y ®-uznyuenus

780 HM ... | MM Cnexrp UK-uznyuenus

52. 3aoanue {{ 157 }} T3 Ne 157
OTMeTbhTe NpaBUIIbHBIN OTBET

1,0(% 0.€.

0,8

0,6 —

0,4 =

0,2 il

[l

200 300 400 500 A HM

M JluneiyaTbie CHIEKTPAIbHBIE XAPAKTEPHUCTUKH

L] CryiomHsle CrieKTpalbHbIE XapaKTePHUCTHKH

(] CmeriaHHbIe CIIEKTPAIbHbBIC XaPAKTEPUCTUKU

L] MoHOXpOoMaTH4YEeCKHE CIIEKTPAILHBIE XapaKTePHCTHKH

53. 3aoanue {{ 158 }} T3 N 158

OTMmeTbTE paBUIIbHBINA OTBET
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M Cmomnisbie CIIEKTPaIbHbIe XapaKTePUCTUKH

[ JluneituaTble CIEKTpaIbHbBIC XapaKTCPUCTUKU

L] CmermiaHHble CIEKTPaIbHBIEXapaKTEPHUCTHKH

L[] MoOHOXpOMAaTHYECKHUE CIICKTPAIbHBIC XapaKTCPHUCTUKH

54. 3aoanue {{ 159 }} T3 Ne 159

OTMmeTbTe NpaBUIIbHBINA OTBET

,0.c.
1.0

0,8

i
VAN
2

0,2 0,3 0,4 0,5\ HM

>

M CwmeranHble ClIEKTPaIbHBIE XapAKTEPUCTHKU

[ JluneituaTbie CIEKTPaIbHbIC XapaKTCPUCTUKU

L] MoHOXpoMaTH4YEeCKHE CIIEKTPAIbHBIE XapaKTePHCTHKH
(] CrJorniHble CIeKTpaIbHbIE XapaKTePHUCTHKH

55. 3aoanue {{ 164 )} T3 Ne 1

OTMeThTe TPaBUIIBHBIN OTBET
Haubonee ob1iiee onpeneneHue U3IyIeHUS:

M marepust 0c000it (OPMBI, IMEIOIIAs MACCY TIOKOS PABHYIO HYJIIO M JIBUXKYIIIa-
scsi B 0€3BO3YIITHOM MPOCTPAHCTBE C TIOCTOSHHONW CKOPOCTHIO

L] matepust oco00¥ (pOpMBbI, HMEIOIAs MACCY MOKOSI PaBHYIO CKOPOCTH CBETa U
JIBYDKYILASICS B 0€3BO3AYIIIHOM ITPOCTPAHCTBE C YCKOPEHUEM

] marepus 0co0oit HopMbl, HE UMEIOIIAs MacCy IMMOKOS U JABMKYIIAsiCsS B 0€3B03-
JYITHOM MPOCTPAHCTBE C YCKOPEHUEM

56. 3aoanue {{ 165 }} T3 Ne 2

OTMmeTbTE paBUIIbHBINA OTBET
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OCHOBBI BOJIHOBOM TEOPUH CBETA 3aJI0KEHBI:
MXpucruanom [oiirencom
1 Mcaakom HeroToHOM
[J Muxauaom JIoMOHOCOBBIM
I Orrocrenom ®@peneneMm

57. 3a0anue {{ 166 }} T3 Ve 3

OTMeThTe MPaBUWIbHBIN OTBET
TBOpPLIOM Hay4YHBIX OCHOB KOPITYCKYJISIPHOW TEOPUH CBETA SIBISETCS:
1 Xpucruan I'roiirenc
M Hcaak HproToH
] Muxaun JJoMoHOCOB
L] Jleon dyko

58. 3aoanue {{ 167 }} T3 Ne 4

OTMeThTE MPaBUIIHHBIN OTBET
... YCTaHOBHJI, YTO CKOPOCTh CBETa B BOJIC MEHBIIIE CKOPOCTH CBETa B BO3JIyXE U B 0€3-
BO3/yIITHOM IIPOCTPAHCTBE.
M Jleon ®yko
[J Orrocren ®@penenb
[ Muxaun JJomoHOCOB
L] Jxetimc MakcBesut

59. 3aoanue {{ 168 }} T3 Ne 5

OTMeThTe MPaBUIIbHBINA OTBET
MareMaTHuecKasi TEOpHS JICKTPOMAarHUTHOTO IT0JIs pa3paboTaHa ...
M JxeiimcoMm MakcBesiom
L] Maiiknom dapaneem
LIdennmopom Kymepom
L] MaiikiaoMm JI>keKCOHOM

60. 3adanue {{ 169 }} T3 e 6
OTMCTBTG HpaBI/IJ'IBHHﬁ OTBET
d’E ¢’ . d’E

dt>  pe dx’

M VYpaBHeHHE dIEKTPOMArHUTHOM BOJIHBI

Ll YpaBuenue [1nanka

[l YpaBHeHHE OCHOBHOTO 3aKOHA CBETOTEXHUKHU
L] YpaBHeHHE 21€KTPOMAarHUTHON MHAYKIIHA

61. 3a0anue {{ 170 }} T3 Ne 7
OTMeThTe MpaBUIIHHBIN OTBET

. 21 X

M VpaBHeHHE rapMOHUYECKOM BOJIHBI, XapaKTEPU3YIOIEE MOHOXPOMATHIECKOE
U3JIy4YEHHE

[] VYpaBHeHHE rapMOHHYECKOW BOJHBI, XapaKTEPHU3YIOIIEE ONTUIECKOE H3ITyUe-
HUE

[] VYpaBHeHHe CMeIIaHO# BOJHBI, XapaKTEPU3YIOIIee MOHOXPOMATHIECKOE H3-
JIy4eHHue

[] YpaBHeHHE cMeIIaHO# BOJIHBI, XapaKTePHU3YIOIIee ONMTHIYESCKOE H3TyUCHUE

62. 3adanue {{ 171 } T3 Vo 8
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OTMeThTe NMPaBUWIbHBINA OTBET
MoHOXpOMaTHYECKUM SIBJIIETCS TAKOE U3TYyYEHUE, Y KOTOPOToO...

M mOCTOSIHHBI B IPOCTPAHCTBE M BO BPEMEHH aMILTUTY/Ia KoJeOaHuii, CKOpOCTh
pacpocTpaHEHUs BOJIHBI U BpeMs IIOJTHOTO NEpHOIa

[ He MOCTOSIHHBI B MPOCTPAHCTBE U BO BPEMEHH aMILTUTY1a KOJIeOaHu, CKO-
POCTb pacpOCTPAHEHUSI BOJIHBI M BPEMsI IIOJIHOTO TIEpHoia

[J moCTOSIHHBI B TPOCTPAHCTBE U HE MOCTOSIHHBI BO BPEMEHH aMILTUTY/1a KOJIe-
0aHui, CKOPOCTh PaCIIPOCTPaHEHUsI BOJIHBI U BpeMs MOJTHOTO Mepuoja

[] He MOCTOSIHHBI B MPOCTPAHCTBE U MOCTOSIHHBI BO BPEMEHHU aMILTUTY/1a KOJIe-
0aHuM, CKOPOCTh PaCIIPOCTPaHEHUsI BOJIHBI U BpeMs MOJTHOTO Mepuoja

63. 3aoanue {{ 172 }} T3 Ne 9

OTMeThTe MPaBUIIbHBINA OTBET
JITiHY BOJTHBI M3JTy9ICHUS IPUHSATO U3MEPSITH B ...
M mukpomerpax
M manomerpax
Ururamerpax
L] memmmerpax

64. 3aoanue {{ 173 }} T3 Ne 10
OTMeThTe NMPaBWIbHBIN OTBET

W=h-v

V] kBaHT SHEprun

L] gacrora sHEepruu

[J wacrora usydeHus

[ MHTEHCHBHOCTD M3JTyYEHHSI

65. 3aoanue {{ 174 }} T3 Ne 11

OTMeThTe MPaBUIIBHBINA OTBET
DKCHEepHUMEHTATIBHO JOKA3aJl HATHYUE CBETOBOTO JIABJICHHSL.
[] JlomonocoB
M JleGenes
] Heroton
L] TInank

66. 3aoanue {{ 175 }} T3 Ne 12
OTMeThTe MpaBUIIbHBIN OTBET

h-v
c2

M wmacca portona

L] umnynsc potona

L] BeKkTOp M3IyYeHHUS

D KOJIMYECTBO ABUXKCHUA
Crpykrypa pedepara:

1) TUTYNBHBIN JIUCT;

2) TwIaH paboThl C yKa3aHHEM CTPAHMI[ KaXKIOTO BOIPOCA, MOJBOMPOCA
(myHKTa);

3) BBejcHHE;
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4) TEKCTOBOE W3JIOXKCHHE MaTepuaya, pa3OMTOe Ha BOMPOCHI M IOJBO-

IIPOCHI (HYHKTBI, HOI[HyHKTBI) C H€06XOI[I/IMBIMI/I CChIJIKAMH Ha MCTOYHUKHU, HUC-
IMOJIb30BAHHBLIC aBTOPOM;

5) 3akioYeHHE;
6) CIHCOK HMCIOIb30BAHHOM JTUTEPATYPHI;
7) TPHIOKEHHMSI, KOTOPBIE COCTOST M3 TaOJHII, AHarpaMm, rpapuKoB, pH-

CYHKOB, cXxeM (HeoOs3aTenpHas 9acTh pedepara). [IpumokeHus pacmoaralorcs
MOCIIEI0BATEIHHO, COTJIACHO 3aTr0JIOBKaM, OTPAXKAIOIINM UX COJCpKAHHUE.

W

PR BEO~No oA

20

0.
1.
2.
13.
14.
15.
16.
17.
18.
19.

Tembl pedepaToB

CrpoeHue 1 XxapaKTEpUCTUKN COBPEMEHHBIX JIAMII HAaKaJIUBaHU.
Oco0eHHOCTH KOHCTPYKIIUU M CXEMbI BKIIFOUEHUS JIFIOMUHECLIEHTHBIX JIAMII.
[IpeumyiiecTBa KOMMIAKTHBIX JIOMHUHECLHEHTHBIX JIaMII MO CPAaBHEHUIO C
JIPYTUMU UICTOYHUKAMH CBETA.

MHoroo0pasue NpUuMEHEHHUs TaJlOr€HHbIX UCTOYHUKOB CBETA.
[lepcniekTuBsI U chepbl MPUMEHEHHS CBETOIMOAHBIX UICTOYHUKOB CBETA.
KoHcTpyKIIMOHHBIE pa3nuyus ApaiiBepOB CBETOANOIHBIX JaMIl.
VYandHoe ocBelIeHe: NepCIeKTUBbI, HHHOBALIMH.

OcBeleHne B peKJIaMHOM CpeAe — BBITO1a WU HAJIEKHOCTh?
MHoroo6pasue yaaponpouHbIX U B3phIBOOIACHBIX CBETUIILHUKOB.
BaxxHocth npoekTupoBaHusi 0QUCHOTO OCBEIICHHUS.

CBETOTEXHUYECKHE U3MEPEHUSI.

Tumnsl TIOKCMETPOB, KOHCTPYKIIMOHHBIE OCOOEHHOCTH.

O6nactu npumeneHus GuUToPpoTomMeTpoB.

IIpeumy1iecTBa ra3opa3psIHbIX HCTOYHUKOB CBETA BHICOKOTO JABJICHMUS.
Onruyeckoe U3JIy4yeHue.

BostHOBas Teopus cBera.

KopnyckyinsipHas Teopus cBeTa.

CrekTp UCTOYHUKOB CBETA: BUJIbI, KJIaCCU(pUKALIHS.

CoJTHEUYHBIN CBET: XapaKTEPUCTUKH, CIIEKTPAIILHOE PACIIPEACIICHUE.

. lIBeToBas Temneparypa HICTOYHUKOB CBETA.

Jlna npomesxcymounozo koumpoaa (YK-2 - CrnocoOeH ompenensirtb Kpyr

3a/lady B paMKax IMOCTaBJICHHOW €M U BHIOMPATh ONMTUMAJIbHBIE CITIOCOOBI X pe-
HIEHUS, UCXO/I U3 IEUCTBYIOIIUX MPABOBBIX HOPM, UMEIOIINXCSI PECYPCOB U Orpa-
HUYEHUIA;)

=

Bomnpocsl k 3k3aMeHy

Bunper u cucteMsl ocBemieHus. Pa3menienne CBETUJIBHUKOB B ITOMEIICHUH.
Brnusitnue Buja OanjgacTHOTO COMPOTHUBIICHUS M YacCTOThI TOKA MHUTAIOIICH
CETH Ha paboTy ra3opa3psIHBIX JIAMII.

BoznencTBre ONTUYECKOrO W3JIYYEHHUS HA JKUBOTHBIX. bakTepUIIMIHBIN
CIIEKTp JACHCTBHS.
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10.

11.

12.

13.
14.

15.
16.
17.
18.
19.
20.
21,
22,

23.
24,

25.
26.

217,

Bo3zneiicTBre oNTHYECKOTO M3JIyYeHHs HA )KUBOTHBIX. DPUTEMHBIA U OaKTe-
PULIMAHBIN CIIEKTP JCUCTBHSL.

BozneiicTBiEe ONTUYECKOTO M3ITYYCHHs] Ha PACTEHHs, CIIEKTp ACHCTBUS (o-
TOCUHTE3A.

Br16op cucTtembl OCBeIeHUs, OCBEHMIEHHOCTH W Kod(hduimeHTa 3amaca.
OcBelieHne NTUIEBOAYECKUX TOMENIEHU .

Br16op Tuma uCTOYHMKA CBETAa M CBETUJIbHHUKA, HA3HAUEHHUE OCBETUTEIBHBIX
YCTaHOBOK M TPeOOBaHUS K HUM IMPEIbSIBISIEMBIE.

["anorennble 1aMIibl HakanuBaHusl. VIcTOuHUKM MH(PAKPACHOTO U3ITyUYEHUS,
UX XapaKTEPUCTHUKA.

JIByXJlaMIIOBbIE AaHTUCTPOOOCKOMUYECKUE CXEMbl MJIsi JIFIOMUHECIEHTHBIX
Jamil.

3akonsl TeroBoro u3nyudeHus (Kupxroda, Credana-bonbimana, Buna).
Teopetnuecknii KII/] nCTOYHNKOB, OCHOBAaHHBIN Ha TEIZIOBOM M3JIYYEHUHU.
3HaueHHE HMCMOJIb30BAHUS SHEPTUU ONTHYECKOTO M3IYUYEHUs MPU UHTEHCH-
(GUKalMu ¥ MOBBIIEHUH 3(P(EKTUBHOCTH CEIbCKOXO3SIIICTBEHHOTO MPOU3-
BOJICTBA.

Hctounnku ucnoaszyemple 11 Y@ oOnayyeHus KUBOTHBIX M NTHUL, IMepe-
YUCJIUTE UX HEAOCTATKHU U MPEUMYIIECTBA.

Knaccudukanus razopaspsAiHbIX HCTOYHUKOB BBICOKOTO JaBJICHUS.
Knaccudukanus razopa3psHblX UCTOYHUKOB U3TydeHUs. CXeMbl BKIIOYE-
HUSI ICTOYHMKOB HU3KOTO JIaBJICHHUS.

Knaccudukaims ra3opa3psiiHBIX HUCTOYHHKOB H3Iy4YeHUsA. Y CTPOMCTBO,
IPUHLIUI PAaOOTHI JIIOMUHECLIEHTHOM JIaMIIbI.

Knaccudukanus namn HakanuBaHus. JlaMnbel HakanuBaHMs OOILIETO0 Ha3Ha-
yeHus. CriennanbpHble JJaMITbl HAKaJIUBaHU.

Knaccudukanus ocBeTUTEIbHBIX TPUOOPOB U UX OCHOBHBIE XapaKTEPUCTH-
KH.

Krnaccudukanuys, KOMIOHOBKA U Pacy€T 3JEKTPUUYECKUX OCBETUTEIBHBIX CE-
TEH.

Jlamnsr JIPT, X yCTpOWCTBO M NMpUHLMN JAeWCTBUsA. Vcnonp3oBaHuEe uX B
CEJIbCKOM XO35IMCTBE.

JIroKCMETp, €ro yCTPOUCTBO U Ha3HAYECHHUE.

HaTtpuesble J1aMIibl BBICOKOTO JIaBJICHHUS.

Ha3naueHne M OCHOBHBIE 3JIEMEHTHI IyCKOPETYJIHPYIOLIUX YCTPOMCTB.
CxeMbl BKIIFOUEHUS ra30pa3psAHbIX JIAMII HU3KOTO JTaBJICHUS.
Knaccudukanus razopa3psAHbIX HCTOUHUKOB BBICOKOTO JaBJICHUS.
OOBbscHUTE BIMSHUE BHUAA 0AJUIACTHOTO COMPOTHBIIECHUS HAa OCHOBHBIE Xa-
PaKTEPUCTUKU PaOOTHI Ta30pa3psAHOM JIAMIIbI.

OnTuueckue cpeacTBa 0OPHOBI € JETAOIMMU HACEKOMBIMU BPEIUTEISIMH.
OcBerutenbHble TPUOOPHI U O0TYUYATENH CEIBCKOX035MCTBEHHOIO Ha3Have-
HUSL.

OcBeTUTENBHBIE YCTAHOBKH KMBOTHOBOJAYECKUX MOMENIEHUN U BBITYJIBHBIX
IJIOIIAIOK.
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28. OcHOBHBIE CBOMCTBA U NIOKAa3aTENN padOThl HCTOYHUKOB ONTHYECKOIO U3JTY-
YCHHUSI.

29. OcHOBHBIE CUCTEMBI 3(PPEKTUBHBIX IPUTEMHBIX U AHTUPAXUTHBIX BEITUYUH
U €IMHUIBI UX U3MEPEHHUS.

30. OcHOBHBIE CHEKTpaIbHbIE XaPAKTEPUCTUKH MCTOYHUKA M MPUEMHHIKA OINTH-
YECKOI'0 U3JIy4YCHHUS.

31. OcHOBHBIE SHEPTreTUUECKUE BEIMYUHBI ONTUYECKOTO U3ITYYCHHUS U €IUHULIBI
UX U3MEpEHUS.

32. OcoOEHHOCTH 3alUTHl CETEN, MUTAIOLIUX UCTOYHUKU ONTUYECKOTO U3ITyye-
HUS.

33. [losiyueHne ONTUYECKOTO U3ITyYE€HHS; OCHOBHBIE TIOHATHUS U ONPEIETICHHUS.

34. PaboTa namn HakaJdMBaHMsI, CBETOTEXHUYECKUE, IHEPIETUUECKUE, IKCILTya-
TAI[MOHHBIE XapaKTEPUCTUKU

35. PacmipeneneHrie ONTUYECKOTO HM3IYYCHHsI MO crekTpy. OnTuyeckue CBOM-
CTBA TEJl.

36. CBETHIbHUKH, UCTIONB3yEMbIC B CEITHCKOM XO3SHCTBE.

37. Cucrema >(p(PeKTUBHBIX OAKTEPULIMAHBIX BEIMUMH U €IUHUIIBI UX U3MEpe-
HUSL.

38. TeopeTnueckne MPEANOCHUIKH YCTAaHOBJIEHUS CHCTEMBbI 3(P(EKTUBHBIX Be-
JIMYYH.

39. Teopernueckuii KIIJ] uCTOUHMKOB, OCHOBaHHBIX Ha TEIJIOBOM HU3JIyUYEHUHU.

40. YcTraHoBKY 111 ”HPPAKPACHOTO U3ITYUSHUSI MOJIOAHSIKA MITHUIL U KUBOTHBIX.

41. YcranoBku 11 06e33apakuBanusi Bojibl YD oOiydeHueMm.

42. YCTaHOBKH JIsl OTHOBpEMEHHOTO YD 00TyueHUsI M OCBEIICHHS B )KUBOTHO-
BOJICTBE U NITHIIEBOJICTBE.

43. YCTpOMCTBO M MPUHIUI JSHCTBUS JTIOMHUHECIICHTHOM JIaMITbI HU3KOT'O J1aB-
nerusi. CBETOTEXHUYECKHE, YHEPTETHUECKUE U IKCIITyaTal[MOHHBIE Xapak-
TEPUCTHUKH.

44. YCcTpoiCTBO M NMPUHIMI ACHCTBUS JTIOMHUHECIIEHTHOW JIAMITbI HU3KOTO JaB-
JeHHsI. DKCIUTyaTallHOHHBIE XapaKTePUCTHKHU ITUX JIAMII.

45. YcrpoiicTBo, paboTta u xapakrepuctuku Jiamn tuna J[PJI. Cxema Bkitode-
HUSL.

46. Y pumertp, ero ycTpoicTBO, Ha3HAUEHUE.

47. durodoTomeTp, €ro yCTpOHCTBO U Ha3HAYCHUE.

Ilpaxkmuueckue 3a0anus 011 IK3aMeHa

3aoanue 1.

Paccunraiite 0CBETUTENBHYIO YCTAaHOBKY JUISI OCBEIICHUS TETUIMIIBI pa3Me-
pamu 20x10 m u BeicoTOM 2,5 M. Hopmupyemas ocsemenHocts EH = 300 11k, Ko-
a¢dunment 3amaca K3 = 1,3. Beicora cBeca cBetmibauka he = 0,4 M. Koapdumu-

eHT ucnois3oBanus n = 0,61.

3aoanue 2.
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Paccuutath, kakoe konudecTBO oOsmyuatened tuna OT-400M c¢ nammnamu
JIPJI 400 HeoOxomuMo JIsi HOpMAJILHOTO (DOTOCHHTE3a paccaabl B TEIUIUIIC pPa3Me-
pom 18x50 M, ecni U3BECTHO, YTO OCBEMIEHHOCTh MoJpKHA OBITh 8000 nK. Koad-
¢urment 3amaca K3=1,3, xkoaddumnment muaumanbHoi ocBenieHHoctd Z=1,15.
KoadduiuenT wucmnonb3oBaHus CBETOBOTO NOTOKAa MPH HHIACKCE MOMEIICHUS
1=1,48 paBen n =0,63. Pacuer mpousBecT MeTO10M KO3(PPHUIIMEHTA HUCIIOIB30BA-
HUS CBETOBOT'O MTOTOKA.

3aoanue 3.

B npousBoacTBEHHOM moMenieHuu Tomaasio 300 M2 ¥ C MHICKCOM i=2
cetwibHuKa-mMu Tuna HCI102-100 tpeOyetcst obecnieunts En=30 nk npu K=1,5.
3agano pn=50%, pc=30%, pp=10%, z=1,15. B cBeTuinbHUKaX TPUMEHEHA JiamIa
turma bK215-225-100 ¢ F=1500 M. Onpenenuts HE0OOXOAMMOE YUCIIO CBETUIIbHHU-
KOB.

3aoanue 4.

B npowuszBoacTtBeHHOM nomenieHuu miomaasio 300 M? U ¢ uHIekcoM i=1,25
YCTAaHOBJICHO TPH MPOJ0JbHBIX psima cBeTwibHHKOB JICII02 (KCC tmma /I-2).
Kaxapiii cBeTmibHUK ¢ ByMs Jiamnamu JIb40. TpeOyercsa obecnieunts E=300 ik
npu K=1,5. 3agano pn=50%, pc=30%, pp=10%, z=1,15. CBEeTOBOI1 MOTOK JIAMIIbI
JIb40-3150 M. CKOIBKO CBETUIILHUKOB B PATY?

3aoanue 5.

PaccuunTaiiTe HEOOX0UMOE YUCIIO JIAMIT JIJIsi OCBEIIICHUS aHTapa pa3Mepamu
20%60 M u BeIcOTOM 4 M. HopMmupyemas ocBemeHHocTh EH = 75 1k, k03¢ dumueHT
3amaca K3 = 1,3. Koaddunment muanmanbpHoi ocseménnocty z=1,1. Bricota cBe-
ca ceetwibHUKA he = 0,2 M. Koadduuuent ucnonn3zoBanusa n = 0,61.

Hcnons3ytorcs mammbl b215-225-150.

3aoanue 6.

Paccuutath, kakoe KoaudecTBO obyuarenei ¢ nammamu JIPJI 700(6) HeoO-
XOJMMO JUIsl HOpMaJbHOTO (hOTOCHMHTE3a pacTeHUM B Teruiuie pazmepoM 20x60 M,
€CJIM U3BECTHO, UYTO OCBEIIEHHOCTh J0JbkHA ObITh 8000 nk. Koadduiment 3anaca
K3=1,3, ko3¢ punuenT MuanMaibrHol ocBemenHoctn Z=1,15. Koaddumuent uc-
II0JIb30BaHUsI CBETOBOIO MTOTOKA IPH MHACKCe momemieHus i=1,48 pasen n =0,63.
Pacuet npounsBectu MeTo10M KO3 (pHIEeHTa HCTIOIB30BaHMS CBETOBOTO MOTOKA.

3aoanue 7.

B nomemenuu miomanso 160 m? ¢ pn=0,5; pc=0,3; pp=0,1 Ha pacuerHOMH
BbIcOTEe Np=3,2 M mpeamnonaraercs yCTaHOBUTH cBeTWibHUKK Trma JICI102-2140-
10 (KCC tuna I-3, KI[JI=60%) ¢ JIJI tTuma JIb. Onpenenuts 4UCIO CBETUIbHHU-
KOB, HeoOxoaumoe 1jisi coznanus ocenieHHoctd E=300 nk npu koddduimente
3anaca K3=1,8 u xoaddunuente nepaBHomepHocTH Z=1,1. Mcnonbs3oBaTh METO
yEJIbHON MOIIIHOCTH.
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3aoanue 8.

B nomemmennn mromansio 300 M? u ¢ uHaekcoM i=1,25 ycTaHOBIEHO TpH
npoAoiabHBIX psiya cBeTHIbHUKOB JICTI02 (KCC trmma [1-2), Kax bl CBETHIIBHUK C
neymsi namnamu JIb40. TpebGyercs obecneunts E=300 nx mpu K=1,5. 3agano
pi=50%, pc=30%, pp=10%, z=1,15. CeetwibHUKOB B psiagy 16 mT. Onpenenutsb
CBETOBOM IOTOK OJTHOM JIaMIIBI.

3aoanue 9.

Paccuntath, Kakoe kKonu4ecTBO obaydareneit ¢ gammamu JIPU 250-5 HeooO-
XOJIUMO JJISI HOPMaJIbHOTO (POTOCHHTE3a pacTeHu B Teruuile pazmepoM 10x30 m,
€CJIM U3BECTHO, YTO OCBEIIEHHOCTh J0JKHA ObITh 9000 nk. Koadduiment 3amaca
K3=1,3, ko3¢ punmenT MuauMaapHoi ocBemeHHocTy Z=1,15. Koadduruent uc-
MOJIb30BaHMUSI CBETOBOI'O IMOTOKA INMpH HHJIEKce nmomemieHus i=1,48 paBen =0,63.
Pacuer npousBectu MeTO1I0M KO3 dUIIMEHTA UCTIOIH30BaHUS CBETOBOTO MTOTOKA.

3aoanue 10.

B nomemenuu ¢ pn=0,5; pc=0,3; pp=0,1 Ha pacuetHoii BricoTe hp=3,2 M
npeanosaraeTcs yecranoBuTh cBeTmbHUKN ThMa JICT102-2x40-10 (KCC Tumna [1-3,
KI1/1=60%) c JIJI tuna JIb. YUncno cBETUIBHUKOB, HEOOXOAUMOE JJIs CO3JdaHUS
ocemieHHoctd E=300 nk npu ko3ddunmente 3anaca Kz=1,8 u koaddunmente
HepaBHOMEpHOCTH Zz=1,1 — 35 mTyk. OnpenenuTs miIonaab MOMEIICHUS.

Mna npomescymounozo konmpona (IIKC-1 - CrnocobeHn ydyacTBOBaTh B
IIPOEKTHPOBAHUH DJIEKTPOOOOPYIOBAHUSI O0OBEKTOB DJICKTPOCETEBOrO X035AHCTBA;)

Bonpocsl k 3k3aMeny

MeTonbl pacuéra OCBETUTENbHBIX YCTAHOBOK.

2. OO6nydarenbHbIE YCTAaHOBKH, HCIIOIB3yEeMbIE MPH BHIPAITUBAHUN PACTCHUH.
TpeGoBanusi, MpeIbABISIEMBIE K HUM.

3. OOmme 3aKOHOMEPHOCTH BO3JICUCTBHUS ONTHYECKOTO W3ITyYCHHsI Ha OHOJIO-
rudyeckue o0beKThl. BUibl pOTOOMOIOTUYECKOTO TEUCTBHUS.

4. OOmue 3aKkoHbI TpeoOpa3zoBaHus u3ydyeHus. KoinyecTBeHHbIE XapaKkTepu-
CTUKHU MpeoOpa30BaHuUs.

5. OcHOBHBIE TIOJIOKEHUS AIIEKTPUUECKOTO pa3psijia B razax v napax MeTaJljioB.

6. OcHoOBHbBIEC TOHATHS U 3aKOHOMEPHOCTHU TETJIOBOTO U3JIy4EHHUS.

7. Tlopsanox mMpoeKTUPOBAHUS OCBETUTEIbHBIX U 00JTydaTEIbHBIX YCTAHOBOK.

8

9

=

[IpaBuia U HOPMBI SIEKTPUUECKOTO OCBEILICHUS.
Pacuét ocBeTHTENBHON YCTAaHOBKY METOAOM KOd(DPHUITMEHTA UCTIOIb30BaAHUS
CBETOBOT'O IMOTOKA.
10. Pacy€T ocBeTUTEIbHON YCTAHOBKU METOAOM Y/I€TbHON MOITHOCTH.
11. Pac4€T OCBETUTENBHBIX YCTAHOBOK C JMHEHHBIMU UCTOUYHUKAMU U3TYyUCHHUS.
12. Cxema BKJIIOUEHHUS CTaHAAPTHOM JIIOMUHECIICHTHOM JIaMIIbl U €€ padoTa.
13. CxeMbl BKJIIOYEHUSI ra30pa3psaHbIX JIaMIl HU3KOTO JAaBJIEHUS U Kiaccugu-
Karus (cTapTepHbie, OeccTapTepHbIe).
14. ToyeuHsIit METOI pacy€Ta OCBETUTEIILHBIX YCTAHOBOK.
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Ilpakmuueckue 3a0anus 011 IK3aMeHa

3aoanue 1.

B 00IecTBeHHOM MoMeIeHr: Tuiommaaso 100 M2 U ¢ MHIACKCOM i=2 CBe-
tuinbHuKamu tuna JIIIO16-40 tpeOyercs obecneunts En=300 nk npu K=1,5. 3a-
nano pn=70%, pc=50%, pp=30%, z=1,15. B cBeTHIIbHUKE IPUMEHEHA JIaMIIa TUIIA
JI140-1 ¢ F=2600 M. OnpenenuTh HEOOX0IUMOE YHCIIO CBETUIILHUKOB.

3aoanue 2.

B 1npon3BoaCcTBEHHOM MoMeIeHud miomanso 200 M? u ¢ uagekcom i=1,25
YCTAaHOBJICHO JBa NPOAOIbHBIX psna cBeTwibHuKOB JICII02 (KCC Tuma JI-2).
Kbl CBETWIBHUK ¢ ofHOM sammout JIB40. TpebOyercs obecnieuntr E=100 nx
npu K=1,5. 3agano pn=50%, pc=30%, pp=10%, z=1,15. CBeTOBOI MOTOK JaMIIbI
JIb40-3150 M. CKOBKO CBETHIILHUKOB B Py ?

3aoanue 3.

PaccuuTaiiTe HEOOXOAUMOE YHCIIO JIaMII JIsl OCBEIICHUS CKJIaJla pa3MepaMu
10x30 m u BeicoTOM 5 M. Hopmupyemast ocseniennocts En = 50 5k, K3=1,3, z=1,1.
BricoTa cBeca cBetuibHuKa he = 0,5 M. Koaddunuent ncnonszoBanus n = 0,61.

Ucnons3yrores mammnsl BK215-225-100.

3aoanue 4.

Paccuutath, kakoe komumdecTBO oOmydareneit ¢ yjammamu J[PJI 1000(6)
HEOOXOAMMO Ui HOPMAJIBHOTO (DOTOCHHTE3a PACTEHUU B TEIUIMIIE Pa3MEPOM
20%60 M, eciau U3BECTHO, YTO OCBEIIEHHOCTh J0JKHA ObITh 12000 k. Koadduuu-
eHT 3anaca K3=1,3, koadduunentr munumanbHoil ocBenienHoctu Z=1,15. Koag-
(UILMEHT UCTIOL30BAaHUSI CBETOBOTO MOTOKA MPU UHJEKCe TNoMmeleHus 1=1,48 pa-
BeH 1 =0,63. PacyeT mpousBecT METOIOM KO3(PPUIIMEHTA UCTIOIB30BAHMS CBETO-
BOT'0 MOTOKA

3aoanue 5.

B nomemennn miomaneo 70 M? ¢ pn=0,5; pc=0,3; pp=0,1 Ha pacueTHOI
BbIcOTEe hp=3,2 M mpenamnonaraeTcsi ycTaHOBUTH cBeTHIIbHUKY THra JICTI02-2140-
10 (KCC tuna -3, KIIJI=60%) ¢ JIJT tuna JIb. Onpenenuts 4uCiO CBETUIIbHU-
KOB, HeoOxoauMoe i co3aanus ocsemeHHocty E=50 nk npu K3=1,8 u z=1,1.

3aoanue 6.

B nomemienun miomaasio 200 M? u ¢ uHIekcoM i=1,25 YCTaHOBJIEHO YETHI-
pe npoaoabHbIx psaa cBeTwibHUKOB JICII02 (KCC tuma J[-2). kaxkaplid CBETHIIb-
Huk ¢ neyms namnamu JIB18. Tpebyerca obecnieunts E=100 nx npu K=1,5. 3ana-
HO pri=50%, pc=30%, pp=10%, z=1,15. CBeTtunpHukoB B psany 12 mt. Onpene-
JIUTh CBETOBOM MOTOK OJTHOW JIAMIIBI.

3aoanue 7.
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B nomemennn mnomanso 70 M2 ¢ pn=0,5; pc=0,3; pp=0,1 Ha pacueTtHOI
BbicoTe hp=3,2 M mpeanonaraercss ycraHoBuTh 10 cBetunpHukoB Tumna JICIT02-
2x40-10 (KCC tuma JI-3, KI1[I=60%) c JIJI Tuna JIb. OnpeneanTs HEOOXOIUMYTO
MOIITHOCTh JIaMIl, HEOOXOJMMBIX ISl co3faHus ocBenieHHOcTH E=50 nx mnpu
K3=1,8 u z=1,1.

3aoanue 8.

B npou3BoacTBEHHOM noMelleHuu miomaaso 400 M? B ¢ MHIEKCOM i=1,25
YCTAHOBJICHO YEThIpE MPOJ0IbHBIX psina cBeTwibHUKOB JICII02 (KCC tuna /I-2).
KaKJIbI CBETHWIBHUK ¢ omHOM sammoit JIb40. Tpebdyercs obecneuntr E=100 nx
npu K=1,5. 3agano pn=50%, pc=30%, pp=10%, z=1,15. CBeTOBOI MOTOK JIaMIIbI
JIb40-3150 M. CKOJIBKO CBETUIILHUKOB B PALY?

3aoanue 9.

Paccunraiite He0OX0AUMOE KOJMYECTBO JaMIl JJIs OCBEIICHUS aHrapa pas-
mepamu 20x40 m u BbicoTol 5 M. Hopmupyemas ocemieHHocTh EH=30 1K, K03(-
¢unuent 3anaca K3=1,3. Koappunuent MuanmansHoi ocseniéHHoctu z=1,1. Bol-
cota cBeca ceeTrwibHHMKA hc=0,5 M. Koapduuuent ncnons3zoBanusa n=0,61.

Hcnone3yrores mammnst JIZ80.

B cooTBercTBUM ¢ y4eOHBIM MJIAaHOM OOYYaIOIIMECs BBIMOIHSIIOT KYPCOBOM

poeKT. [1o uToram BBINOJIHEHHS] KYpPCOBOI'O MPOEKTA OLEHUBAKOTCS KOMIIETEHLIUH
YK-2 u OIIK-2.

Temul Kypcoevix npoekmoe
Pacuér ocBeTUTENBHON YCTAaHOBKH POAUIBLHOTO OTAEIEHNS Ha 17 KOPOB.

Pacuér sanekTpuiyeckoro ocBenieHus TEASATHUKA HA 228 TOJOB.
Pacuét ocBeTuTeIbHON YCTAaHOBKHM KOHIOIIHYU Ha 20 pabouux JoIIaie.

BN eE

Pacuér ocBeruTenbHON ycTaHOBKH Ojioka KOpMOBO# 30HBI Ha 800 rosos
KPC.

5. Pacuér ocBeTUTENBHON YCTAHOBKU YETHIPEXKOMHATHOTO OPUTaIHOTO JI0Ma.
6. Pacuér ocBeturenbHON ycTaHOBKU cBUHapHHKa Ha 100 rosos.

7. Pacu€T ocBeTUTEIHLHON YCTAaHOBKHM OpUTaIHOTO J0Ma Ha 25 4eoBeK.

8. Pacu€t ocBeTHUTENHbHON YCTAHOBKHU KOHIOIIHU Ha 23 KOOBLIHUIIHI.

9. Pacu€t ocBeTUTENHLHON YCTAaHOBKU KYMBICHOTO II€Xa.

10. Pacuér ocBeTUTENHHON YCTAHOBKH CBMHApHMKA Ha 240 MecT.

11. PacuéT ocBeTUTENbHOIN YCTAaHOBKH MOJIOYHOTO OJIOKA.

12. PacuéT ocBeTUTENBHON YCTAHOBKM TOCCTAHIIMU MO MJIEMEHHON paboTe.

13. Pacuét ocBeTuTeNnbHON YcTaHOBKHM cBMHapHUKA Ha 1500 mecT.

14. Pacuét OCBETUTEIHHON YCTAHOBKM YYACTKOBOM BETEPUHAPHOM JICUCOHUITBI.
15. Pacu€tr oCBETUTEIBHOM YCTAHOBKM BTOPOIO 3TaXKa CKJIaja Je3MH(EKIMOH-
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HBIX CPEJCTB.

16. Pacuét ocBeTuTeNBbHON YCTaHOBKH KOpoBHUKA Ha 200 KOpOB.

17. Pacu€t ocBeTUTENHHONW YCTAaHOBKH POJMIBHOTO OTAETCHHS C MpoduiakTo-
pueM Ha 48 MecT.

18. Pacuért ocBETUTEIHLHON YCTAHOBKH CBUHAPHUKA Ha 576 TOJIOB.

19. PacuéTt ocBETUTEIHHON YCTAaHOBKH KOPOBHUKA Ha 25 KOPOB.

20. Pacy€T ocBETUTENHHON YCTAaHOBKM NTHYHUKA JIJISl BHIPAIIMBAHUS MHIIOKOB
Ha 330 roJios.

21. Pacuér ocBeTUTEIHHON YCTAHOBKU OpUTAIHOTO IoMa Ha 15 yenoBexk.

22. PacuéTt 0CBETUTEIHHON YCTAHOBKU XOJIOMIBHUKA JIJIsI XPAHEHHUS KAITyCThI.

23. Pacu€T OCBETUTEIHLHOW YCTAHOBKH CKJIaJa JIETKOBOCIUTAMCHSIONIEHCS JKU/I-
KOCTH.

24. Pacuér OCBETUTENLHON YCTaHOBKHM Ipoduiakropus rapaxa Ha 60 aBTomo-
ouent.

25. Pacuér OCBETHTENBHOM YCTAHOBKM 3aKpbITOrO CKJIaga MJii PEMOHTHO-
MIPOU3BOICTBEHHBIX 0a3.

26. Pacuér oCBETUTENBbHON YCTAHOBKHM TaKEIa)KHOTO CKJIaJa ¢ PEMOHTHOM Ma-
CTEpPCKOM.

27. Pacuér oCBETUTENHHON YCTAaHOBKHM TPEXCTEHHOro HaBeca Ha 60 BepOrom0-
MAaTOK.

[To u3yuyeHutro Kypca JaHHOM TUCUMUILIMHBI CTYAEHTHI BBIOJIHAIOT KypCOBOU
npoekT. Tema KypcoBoro npoekra: «Pacuer CBeTOTEXHUUYECKOW yCTaHOBKH MPOU3-
BOJICTBEHHOTO OO0BeKTa». llenbio mpoekTa sBIseTCS pacllupeHue, YriiyOJeHHe U
3aKpEIICHUE TEOPETUYECKUX 3HAHHUM CTYJEHTOB B BOMPOCAX MPAKTHYECKOTO MPO-
EKTHUPOBAHUSI OCBETUTEIIBHBIX YCTAHOBOK MPOU3BOJACTBEHHBIX 0OBEKTOB.

O6weM kypcoBoro npoekta coctaBisier 30-40 ctpanun popmara A4. I'padu-
yecKasl 4aCTh KypCOBOIO MpoekTa pazMemaercs Ha 1 nucre popmara Al.

KypcoBoii IpOeKT COCTOUT U3 MOSCHUTEIBHOM 3aMHMCKU U TpaduyuecKor ya-
CTH, KOTOpbIE TIPEACTABISAIOTCS CTYJICHTOM B (h)OpME OTUETHOTO JIOKYMEHTA. 3aja-
HUE BKJIFOYAET B ce0s 27 BapuaHTOB HaMOOJIee YacTO BCTPEYAIOIIUXCS B CEIbCKOM
X035MCTBE MPOU3BOJICTBEHHBIX 00BEKTOB, UTO MO3BOJISIET OXBATUTH BCE OCOOEHHO-
ctu TII B cetbCKOM XO35HCTBE.

KypcoBo# pOeKT COCTOUT U3 IBYX YaCTEH: CBETOTEXHUYECKOW U BJIEKTpUYE-
ckoi. CBeTOTeXHUYECKash YacTh pabOThI BKIIFOYAET B CEOS:

¢ Bri0op HCTOYHUKOB CBETA.

Bb160p HOpMHPOBAHHOM OCBEIIEHHOCTH.
Br160op Buia M CUCTEMBI OCBEIIIEHNS, TUTIA CBETUIILHUKOB.
Br16op koaddunmenToB 3anaca u 100aBOYHON OCBEIIEHHOCTH.
Pacuér pa3melieHus CBETUIIbHUKOB.
Pac4ér cBeTOBOIr0 MOTOKA JIAMIIBI.
CocraBiieHUuE CBETOTEXHUYECKOIN BEJOMOCTH.
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DNEKTpUYECKas 4aCTh PabOThI COAEPKUT:

Br160p MecT pacmooKeHusi MaruCTPaTbHBIX U TPYTIOBBIX IIUTKOB.
Pa30uBKy Tpacchl CETH M COCTABJICHUE CXEMBbI MTUTAHUS U yIpPaBICHUS
OCBEIIICHHUEM.

Br10op Bu1a TPOBOAKH U CITOCOOA POKIAIKH.

Pacuér cerm mo AOMyCTMMOW MOTEPE HANMPSKEHUS C IMOCIECAYIOLIEH
MIPOBEPKOM CEUEHMUS 10 JJIUTEIBHO JIOIMYCTUMOMY TOKY.

Pacuér u BBIOOD 3alIUTHl OCBETUTEILHON CETH.

Pa3paboTky pexkoMeHmauii 1Mo MOHTaXY OCBETUTEIIbHOW YCTaHOBKH,
MeEp 3aLIUTHI OT MOPAKECHUS FJCKTPUIECKUM TOKOM.

['padrueckas yacTh pabOTHI COCTOUT U3 OAHOTO JucTa popmata Al Ha KOTO-
POM JIOJKHBI OBITH:

[1nan u pa3pe3 00beKTa ¢ YKa3aHUEM €r0 OCHOBHBIX Pa3MEPOB, C HaHE-
CEHHEM CBETWIHLHUKOB Ha IUJIaHE MOMEIICHUS, PO3ETOK, BBIKIIOUYATE-
JieH, MOHWKAIIIUX TpaHC(HOPMATOPOB, OCBETUTEILHON ceTH pabouero,
JIEKYPHOTO U aBapUITHOTO OCBEIIEHUS, MUTAIOUIUX U TPYMIOBBIX IIUT-
KOB.

HoMmepa oTHenbpHBIX MOMEIICHUM, 3HAYEHUST HOPMHUPOBAHHOW OCBe-
HICHHOCTU B KaXXJIOW MOMEIIEHUH, KOJWYECTBO U THUIl CBETHJIBHUKOB,
MOITHOCTb JIaMII B CBETUJILHUKE U €r0 BBICOTY MOABECA.

Kaxmas rpymnma cetu JoJbKHA OBITh CHAOXEHa MOJIUCHIO, COAEpKa-
niei: HoMep TPYIIIbl, MAPKYy ITPOBOJIA, TUIOMIAb €r0 CEUCHUS U CIIOCO0
MIPOKJIAKH.

OKCIIMKaIus MOMEILICHH.

PacuéTrHas cxema OCBETUTENBLHOU CETH.

Crnenuduxanust Ha 000pyI0BaHUE U MaTEPHUAIBI.

[Ipu BBINOJIHEHHH KYypCOBOT'O MPOEKTa UCIOJIb3YEeTCS] OCHOBHAS U JIOMOJIHU-

TeJIbHAs JINTEPATYpA.

Coneprkanue tana

dopmupyemble komneTeHnu (corinacHo PITJ)

* BpI60Op UCTOYHUKOB CBe-
Ta.

* Bribop HOpMHpPOBaHHOI
OCBEIICHHOCTH.

* BpIOOp BUAa U CUCTEMBI
OCBEIIIEHUS, THUTIA CBETHIIb-
HUKOB.

* Bribop koadduimeHTon
3amaca " Jg00aBOYHOH
OCBEIIEHHOCTH.

* Bribop Mect pacmoio-
KEHUS MaruCTpalbHbIX U
TPYIIIOBBIX MTUTKOB.

* Pa30uBKy Tpacchl CeTH U

YK-2 - Cniocoben ompeaensTh Kpyr 3aja4d B pam-
Kax TOCTABIICHHOW IIEJIM W BBIOMPATH ONTHMAJIb-
HBIE CIIOCOOBI UX PEIICHHS, UCXOJIS U3 JCHUCTBYIO-
IIUX TPABOBBIX HOPM, HMEIOIIUXCS PECYPCOB U
OTpaHUYECHUH,
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COCTABJICHHE CXEMbl IHTa-
HUS W YNOPAaBIECHUA OCBE-
LICHUEM.

* Bp100p BHIa TPOBOJKHU U
crioco0a MpoKIagKH.

e Pacuér pasmenienus | [IKC-1 - CrnocobeH yd4acTBOBaTh B MPOESKTUPOBA-
CBECTHJILHUKOB. HUU DJIEKTPOOOOPYTOBaHHUS OOBEKTOB JJICKTPOCE-
e Pacuér cBETOBOI0 IIOTO- | TEBOT'O XO3SMCTBA;

Ka JIAMIIBI.

* CocraBieHue CBETOTEX-
HU4Yeckol BenomocTu Pac-
YET CETHU MO JOMYCTUMOU
MOTEPE HAMNPSKEHHS C TO-
CIIEYIOLIEH MTPOBEPKOM Ce-
YEHHS O JUIUTEIBHO JOMy-
CTUMOMY TOKY.

* Pacuét u BbIOOp 3aIUTHI
OCBETUTEIILHOW CETH.

* Pa3paboTky pexoMeH[a-
AW [0 MOHTaXy OCBETHU-
TEJIbHOM YCTaHOBKH, MeEp
3alIUTBl  OT TOPAKEHUS
3JIEKTPUYECKUM TOKOM.

7.4 MeTtoauvecKkue MaTepuaJibl, OoNpeae/silole Mpoueaypbl OeHuBa-
HHMSl 3HAHUM, YMEHHUH, HABBIKOB XaPAKTEePU3YWIIHMX 3TAnbl (popMupoBaHUsA
KOMIIeTeH NI

KonTtpons ocBoenus aucuuiuivabl b1.B.1.10 «DnekTpuyeckoe OCBEIICHHUE
npoBoautcsa B cootrBercTBUU ¢ [INKyOoI'AY 2.5.1 «Tekymuii KOHTpOJIb ycrieBae-
MOCTH M MPOMEXKYTOUHAsl aTTeCTalUsl CTYyJEHTOB». TeKymuid KOHTPOJIb MO JHUC-
UIUIMHE T03BOJIAET OLICHUTh CTENEHb BOCIPUATHSA y4eOHOr0 MaTepuaia u mpo-
BOJUTCS JIJIs1 OLIEHKH PEe3yIbTaTOB M3YUYEHUS Pa3esiOB/TeM TUCHUIUIMHBL TeKy-
M KOHTPOJIb MPOBOAUTCA KaK KOHTPOJIb TEMaTHUYECKHH (IO UTOram H3y4deHHs
OTPEEICHHBIX TEM TUCHUILIMHBI) U pyOEKHbIN (KOHTPOJb ONPENEIEHHOTO pa3/e-
Ja WM HECKOJIBKUX pa3fesioB, Tepe TeM, KaK MPUCTYIUTh K U3YYCHUIO OYepe]-
HO YacTu yueOHOTo MaTepuaa).

Kpurtepusimu oueHku pedeparta sBISIFOTCS: HOBH3HA TE€KCTa, 0OOCHOBAH-
HOCTH BHIOOpA MCTOYHHUKOB JIUTEPATYPHI, CTENIEHb PACKPBITHS CYIIIHOCTH BOIPOCa,
coOroieHus1 TpeOOBaHUN K OPOPMIICHHIO.

OreHKa «OTJIMYHO» — BBIMIOJIHEHBI BCE TPEOOBAHUSA K HAllMCAaHUIO pedepaTa:
o0o3HaueHa nmpobiieMa U 000CHOBaHA €€ aKTyalbHOCTD; CAENIaH aHalIu3 Pa3IMYHbIX
TOUYEK 3PEHUS Ha pacCMAaTPUBAEMYIO IPOOJIEMY M JIOTUYHO M3JI0KEHa COOCTBEHHAs
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NO3ULMS; CPOPMYIUPOBAaHBl BBIBOJBI, TEMA PACKPbITA IOJHOCTBIO, BBIAEPIKAH
00BEM; cOOITIOICHBI TPEOOBAHUS K BHEITHEMY 0(OPMIICHHIO.

OueHka «Xopomio» — OCHOBHbIE TpeOOBaHMS K pedepary BBIINOIHEHBI, HO
IpU 3TOM JOMYIIEHbl HEAOYETH. B 4yacTHOCTH, UMEIOTCS HETOUYHOCTH B M3JIOXKeE-
HUHM MaTepuania; OTCYTCTBYET JIOTHYECKasl MOCIEI0BATEIbHOCTh B CYXKACHUSX; HE
BbIIEpKaH 00bEM pedepaTa; UMEIOTCS YIyIeHUs B 0pOpMIICHUH.

OrneHka «yAOBJIETBOPHTEIbHO» — HUMEIOTCS CYIIECTBEHHBIE OTCTYIUICHUS
oT TpeOoBaHMil K pepepupoBanuto. B yacTHOCTH: TeMa OCBELIEHA NI YACTUYHO;
JOTyIIEHbI (PaKTUYECKUE OIIMOKU B COJEp’KaHUU pedepara; OTCYTCTBYIOT BBIBO-
TIBL.

OneHka «Heya0BJIeTBOPUTEIbHO» — TeMa pedepara HE pacKphiTa, oOHa-
pPY’KUBaeTCsl CyLIECTBEHHOE HEMOHUMAaHUE MPOoOJIeMbl WK pedepar He MpeCcTaB-
JIEH BOBCE.

Kputepuu oueHku J1abopaTtopHbIX padoT

Ouenka «5» (OTJIMYHO): BBIIOJHEHBI BCE 3aJaHUs J1abOpaToOpHOM padoThI,
CTYACHT YETKO U 0€3 OIMOO0K OTBETHII HA BCE KOHTPOJIBHBIE BOIIPOCHI.

Ouenka «4» (XOpoIIO): BBINOJHEHBI BCE 3aaHusl J1a0OpaToOpHOl padoThI,
CTYZCHT OTBETHJI HA BCE KOHTPOJBHBIE BOMPOCHI C 3aMECUaHHUSIMH.

Ouenka «3» (yIOBIETBOPUTEIBHO: BBIIIOJHEHBI BCE 3a/1aHUS JIA0OPATOPHOU
paboThl C 3aMEYaHUSMHU, CTYACHT OTBETUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMe-
YaHUSMHU.

Ounenka «2» (He 3a4TEHO): CTYJECHT HE BBINIOJIHWJ WM BBIIOJHWI HETpa-
BUJIBHO 3aJaHus TabOpaTOpHOM padOThl; CTYIEHT OTBETWUJ Ha KOHTPOJIbHBIE BO-
IPOCHI C OIIMOKAMU WJIM HE OTBETUJI HA KOHTPOJIbHBIE BOIIPOCHI

Kpurepuu oueHky 3HaHMH NIPH NPOBEJICHUH TECTUPOBAHUS

OlLleHKa «OTJMYHO» BBICTABIISICTCSI TIPU YCJIOBUHM MPABUILHOIO OTBETA CTY-
JICHTa He MeHee YeM Ha 85 % TeCTOBBIX 3aJaHUi;

OlleHKa «XOPOIIOY» BBHICTABIISICTCS MPU YCJIOBUHU MPABUIBLHOTO OTBETA CTY-
JneHTa He MeHee yeM Ha 70 % TeCTOBBIX 3aJaHuif;

OlieHKa «y0BJI€TBOPUTEIbHO» BBICTABIISIETCS MPU YCIOBUU MPABUIBLHOIO
OTBETA CTyJ€HTa HE MeHee ueM Ha 51 %;

OlneHKa «HEeY0BJIETBOPUTEIbHO» BBICTABIIAECTCS MPU YCIOBUU MPABUIBHO-
ro OTBeTa CTyJleHTa MeHee 4eM Ha 50 % TeCTOBBIX 3aJJaHU.

Pe3ynbTaThl TEKyIIEro KOHTPOJIS HCHOJIB3YIOTCS MPU MPOBEACHUU MPOME-
JKyTOYHOU aTTECTALUH.

Kpurtepuu oieHKH KypCcoOBOro mpoexKra

OleHKa «OTJMYHO» — KYpPCOBOM MPOEKT BBINOJHEH B MOJHOM OOBEME C
Y4E€TOM BCEX YCTAHOBJICHHBIX TPEOOBAHUM MO CTPYKTYPE U COJICPIKAHUIO; BCE TIPO-
BEJICHHBIC PacyeThl MOATBEPXKAAIOT 11€JIECOO00Pa3HOCTh BBIJBUHYTON MJIEH; CTUJIb
U3JI0KEHHST MaTepualia U KayecTBO padOThl CBUJIETEIBCTBYIOT O TOTOBHOCTU 00Y-
yarouierocs K npodeccuoHaIbHOM — eSITeIbHOCTH B obOiactd  Ou3Hec-
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IUTAHUPOBAHMSI; BO BpEMs 3alIUThl KypCOBOTO MPOEKTa OOYyYaloIIUNCs JepKacs
YBEPEHHO, Ha BCE BOIIPOCHI AAJI NCUEPIIBIBAIOIINE OTBETHI.

OreHKa «X0po1I0» — KypCOBOM POEKT BHITIOJHEH B MOJHOM 00BEME C yue-
TOM BCEX YCTaHOBJICHHBIX TPEOOBAaHUN MO CTPYKTYpE U COACPKAHMIO; B IEJIOM
pacueTsl BBIMOJHEHBI BEPHO MPH BO3MOKHOM HAIMYUU HEOOJIBIINX OIIUOOK, KO-
TOpbI€ BIOCTEACTBUM OBLIM UCHPABIEHBI; KA4eCTBO PaOOTHI CBUICTEIBCTBYET O
BO3MOXXHOCTH 0O0Y4Yaromerocsi B JajbHeHIIeM 3aHUMaThCS pa3paboTKoi Ou3Hec-
IJIAHOB; BO BPEMSs 3alIUThl KypCOBOTIO MPOEKTa OOyYaronIuiics epikayics JocTa-
TOYHO YBEPEHHO, Ha BCE BOMPOCHI J1aJl IOJHBIE OTBETHI.

OneHka «ya0BJE€TBOPUTEIbHO» — KYPCOBOM MPOEKT BHITIOJIHEH B MOJHOM
o0beMEe C y4eTOM BCEX YCTAHOBJICHHBIX TPEOOBaHUI MO CTPYKTYpe U COJAEpiKa-
HUIO; OOJIbIIasi YaCcTh PAcuETOB BBINOJIHEHA BEPHO, B TO K€ BPEMs €CTh CyIlle-
CTBEHHbIE OILIMOKH, KOTOPbIE OBUIN UCIIPABIICHBI HE MOJHOCTHIO; BO BPEMSI 3AIIUTHI
KypCOBOT'O MPOEKTa O0yYaroluicsa AEepKajcs HEIOCTATOYHO YBEPEHHO, HE Jaj
MIOJIHBIE OTBETHI HA BCE BOIIPOCHI.

OueHka «HeyHOBJETBOPUTEIbHO» — KYPCOBOM MPOEKT HE COOTBETCTBYET
YCTaHOBJICHHBIM TPEOOBAHMSM MO CTPYKTYPE U COJAEPKAHUIO; 3HAUUTEIbHAS YaCTh
pacyeToOB COJIEPKUT OIIHUOKH, KOTOPBIE HE OBLIN MCIIPABIEHBI MOJHOCTHIO; BO Bpe-
Msl 3aLIUThI KypCOBOIO MPOEKTa O0yYaOIIMIACs AepKajcsi HEYBEPEHHO, HE Jall OT-
BETHI HA BCE BOMPOCHI JINOO HE ObLIT AOMYIIEH K 3allUTE U3-3a HETOTOBHOCTH pado-
THI.

Kpurepuu olileHKH HA IK3aMeHe.

OueHka «OTJMYHO» BBICTABISETCS OO0yYarolmeMycsi, KOTOpbI oOJamaer
BCECTOPOHHUMHM, CHUCTEMATHU3HPOBAHHBIMU M TIyOOKMMH 3HAaHUSIMU MaTepHalia
y4eOHON TPOrpaMMbl, YMEET CBOOOJHO BBIMOIHATH 3aJlaHUs, MPEAYCMOTPEHHbBIC
y4eOHOM MPOTpaMMoOi, YCBOMJ OCHOBHYIO M O3HAKOMMUJICS C JOTOJHUTEIBLHOMN JIN-
TepaTypoi, peKOMEH0BaHHON yueOHOM mporpammoii. Kak mpaBuiio, olieHKa «OT-
JIUYHOY» BBICTABIIACTCS 00YUYaIOIIEMYyCsl YCBOUBIIIEMY B3aUMOCBSI3b OCHOBHBIX TIO-
JIO)KEHUW M TIOHSATUN AUCIUILIMHBI B UX 3HAYEHUHU U1 TpUoOpeTaeMoi crienualib-
HOCTH, TIPOSIBUBIIIEMY TBOPUYECKUE CIIOCOOHOCTH B MOHUMAHHH, U3JI0)KEHUU U UC-
MOJIb30BAaHUU YYEOHOTO MaTepuayia, MPaBUIBHO OOOCHOBBIBAIOIIEMY MPUHATHIC
pelIeHus, BIAJCIOIIEMY Pa3HOCTOPOHHUMH HABBIKAMU M MPUEMAMU BBITIOJTHEHUS
MPAKTUIECKUX PaOOT.

OueHka «XOpPOII0» BBICTABISIETCS O0yUYarOMIEMyCsi, 00OHAPYKUBIIIEMY TOJI-
HOE 3HAHHME MaTepuaia yueOHOW MPOrpamMMbl, YCIICIIHO BBITIOIHSIIONIEMY TPEIy-
CMOTpPEHHbIE y4eOHOH TporpamMMoil 3ajaHusi, YCBOMBIIEMY MaTepuall OCHOBHOM
JUTEPATYPhl, PEKOMEHIOBAaHHON ydeOHO# mnporpammoii. Kak mpaBuiio, oreHka
«XOPOIIIO» BBICTABISIETCS 00yUYaIOIMIEMYCsl, TTOKA3aBIIEeMy CHUCTEMATHU3UPOBAHHBIN
XapakTep 3HAHUU MO JUCIUIUIMHE, CIIOCOOHOMY K CaMOCTOSITEILHOMY TMOTOJIHE-
HUIO 3HAHUU B XOJI€ JaJIbHEHIIEH yueOHOM U NpodheCCHOHAIBHOW s TEILHOCTH,
MPaBUJILHO MPUMEHSIONIEMY TEOPETUUECKUE TTOJ0KEHUS MMPU PEIICHUMN TPaKTHUYe-
CKHMX BOIPOCOB U 3ajad, BIJCIONIEMY HEOOXOJUMBIMH HaBBIKAMHU W TMpHEMaMHU
BBITIOJTHEHHUS MMPAKTUYECKUX PAOOT.
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OuneHka «yJI0BJIE€TBOPUTEIbHO» BBICTABIISCTCS O0ydYarOIIEMYyCs, KOTOPHIN
MOKa3ajl 3HaHWE OCHOBHOTO MaTepualia ydeOHOU MporpaMMbl B 00bEME, TOCTATOU-
HOM M HEOOXOJMMBIM JJIsl JajdbHEUIlel yueObl U IpeACTOsIIe padoThl MO CHElU-
aJIbHOCTH, CIIPABWJICS C BBIMOJHEHUEM 3aJjaHUM, MPETyCMOTPEHHBIX YU4eOHOM Mpo-
rpaMMOM, 3HaKOM C OCHOBHOW JIUTEpaTypOil, PEeKOMEHIOBAaHHON y4yeOHOW Mpo-
rpamMoi. Kak mpaBuiio, olleHKa «yJIOBJIETBOPUTEIIBHOY» BBICTABISIETCS 00yYaro-
nieMycsi, JOMYCTUBIIEMY MOTPEIIHOCTHA B OTBETaX HA 3K3aMEHE WJIU BBITIOJTHEHUU
HK3aMEHAIMOHHBIX 3aJjaHui, HO 00JaJaroieMy HEOOXOJAMMBIMU 3HAHUSIMU IO
PYKOBOJICTBOM MPENOJABATENS Il YCTPAHEHUSI ATUX MOTPEMIHOCTEMN, HapylIaro-
HieMy MOCIE0BAaTENIbHOCTh B M3JIOKEHUH y4eOHOTO Marepuaja U MCIbIThIBAIO-
HieMy 3aTpyAHEHUS TIPU BBIMOTHEHUH MPAKTHUYECKUX padoT.

Ouenka «Hey/JAOBJIETBOPUTEIbHO» BBICTABISIETCS OOydYaronieMycs, He
3HAIONIEMY OCHOBHOM YacTH MaTepualia yueOHON MpOrpaMMbl, JIOMYCKAIOIIEMY
MPUHIUNHAIBHBIE OIMOKU B BBIMIOJIHEHUHU MPEIYCMOTPEHHBIX YU4€OHON Iporpam-
MOM 3aJlaHhi, HEYBEPEHHO C OOJBIIUMHU 3aTPYJHECHUSIMU BBIMOJHSIONIEMY MpaK-
Thueckue padbotsl. Kak mpaBuiio, oleHKa «HEYIOBJIETBOPUTEIIBHOY» BBICTABIISICTCS
oOyyJaroiemMycsi, KOTOPbI HE MOXET MPOJOJDKUTh O0YUYEHHE WM MPUCTYIUTh K
JIEATEIIbBHOCTH MO CHEIUAaJIbHOCTH MO0 OKOHYAHWM YHHBEpcUTETa 0€3 JIOMOJIHU-
TEJIbHBIX 3aHITUN M0 COOTBETCTBYIOIIECH AUCHUILINHE.

8 IlepeyeHb OCHOBHOI M IONOJHUTEIbHOM JIUTEPATYPbI
OcHoBHas yyeOHasi iuTeparypa

1. TamoB, A. b. OCHOBBI CBETOTEXHHUKHU [ DNEKTPOHHBIN pecypc] : yueo-
HUK 11 By30B / A. b. lllanutos. — U3n. 2-e, nom. u nepepa6. — M. : Jloroc, 2012. —
256 c. — (HoBas ynuBepcu- Terckas omubnuoteka). - ISBN 978-5-98704-586-2 -
Pesxxum noctyna: http://znanium.com/catalog/product/469432 . — DBC Znanium.

2. DNEeKTpUYecKoe ocBelleHne: YueOHoe mocobue / [pobdoB A.B. -
Mmu.:PUITIO, 2017. - 219 c.: ISBN 978-985-503-726-3 - Pexum npocryna:
http://znanium.com/catalog/product/978374. — 5bC Znanium.

3. OcBeTHUTENbHBIE YCTAHOBKHU MPOMBIIIIEHHBIX U TPAKIAHCKUX OOBEKTOB :
yue6. mocooue / B.IL. IllexoBuo. — M. : ®OPYM : UHDPA-M, 2019. — 158
c.— (Cpennee mpodeccuoHaibHOE oOpazoBaHue). - Pexum jgocryna:
http://znanium.com/catalog/product/1003778. — 3bC Znanium.

4. Opanckuit FO.I'. OCHOBBI CBETOTEXHUKHU [DJIEKTPOHHBIN pecypc]: yuel-
Hoe nocooue/ Opanckuit F0.I'., JIu H.W., Pe3BanoBa 3.A.— DJIEKTPOH. TEKCTOBBIC
naaaele.— Kazanp: Ka3zaHCKMM HallMOHAIBHBINA HCCIEHOBATEIBCKUNA TEXHOJIOTH-
YECKUU YHUBEPCUTET, 2016.— 84 c— Pexum JOCTyTa:
http://www.iprbookshop.ru/79459.html.— DBC «IPRbooks.

JlonosiHUTeIbHAS YUeOHAs JIuTepaTypa

1. Aaapee A.H. Ontuueckue usmMepeHus [ DNeKTPOHHBIN pecypc]: yaeOHoe
nocobue/ Arnpee A.H., I'aBpunos E.B., Umanun ['.I'.— 31eKTpoH. TEKCTOBBIC
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http://znanium.com/catalog/product/469432
http://znanium.com/catalog/product/978374
http://znanium.com/catalog/product/1003778

nanubie.— M.: Jloroc, YauBepcuterckas kaura, 2012.— 416 ¢.— Pexum nocty-
na: http://www.iprbookshop.ru/9092 .— 3BC «IPRbooks».

2. [llarmapoB, B. M. BoIOKOHHO-ONITHYECKHE YCTPONCTBA TEXHOJIOTHUECKO-
ro HazHayeHus : yueoHoe mocoodbme / B. M. IllangapoB. — Tomck : Tomckwuii rocy-
JAPCTBEHHBIM YHUBEPCUTET CUCTEM YIPABICHUSA U PaaUOdIEKTpOHUKH, 2012. —
198 c¢. — ISBN 978-5-86889-377-3. — TekcT : 31eKTpOHHBIN // DIEKTPOHHO-
OubIMoTEeUHas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/13928.html (narta ooparenus: 10.05.2020).

3. MomnuanoB, A. I'. DHeprocOeperaromiee ONTUYECKOE OOJTyYEHUE MPO-
MBIIJIEHHBIX Terul] : MoHorpadus / A. I'. Monyanos, B. B. Camoiinenko. —

CraBponosib : CTaBpOINOJIbCKUNA TOCYIAPCTBEHHBIM arpapHbIi  YHUBEPCHUTET,
AI'PYC, 2013. — 120 c. — ISBN 978-5-9596-0826-2. — TekcT : 31eKTpOHHBIH //
DOnekTpoHHO-OMOMMoreunas cucrema IPR BOOKS : [cair]. — URL:
http://www.iprbookshop.ru/47401.html .

4. IlomynpoBognukoBas cBerotexuuka .— CII6. : Menua KuT. — Pexum

nocryma: http://www.iprbookshop.ru/38629.html.— 9BC «IPRbooksy.

O [lepeyennb pecypcoB HH(POPMAIHOHHO-TETEKOMMYHHUKAIIUOH-
Hoil ceTu «AHTEpHET»

DJIEKTPOHHO-0MO0JIMOTeYHbIE CUCTEMbI OMOJIMOTEKH, MCII0JIb3YeMble B
Kyb6anckom I'AY um. U.T. TPYBUJIMHA

No| HammenoBaHume pecypca Temartuka YpoBeHb JocTyna

1.| Znanium.com YHuBepcaibHas HNuTtepHeT noctyn

2. | IPRbook YHuBepcanpHas WuTepHeT goctym

3.| Hayunas snextponHas 6ub- | YHUBeEpcambHas NuTtepueT nocryn
auoreka eLibrary (punir)

4.| O6pazoBaTeNbHbIA TOPTAT YHuBepcanbHas Hocrtyn c 11K yHuBepcu-
Kyol'AY TeTa

5.| Dnexrponnslid Katamor 6u6- | YHuUBepcanbpHas Hoctym ¢ T1K 6ubnmore-
mnoteku Kyol'AY KH

IIepeuenp HTEpHET CANTOB:

https://Kiptorg.ru/kontakty

https://owen.ru/

https://insat.ru/products/?category=9
https://mppnik.ru/publ/472-tehnologiya-proizvodstva-kombikormov.html
https://ru.wikipedia.org

w0 E

10 MeToanueckue yKazaHusl 1Jisi 00y4alONIMXCH MO0 OCBOECHUIO
AUCHUILTHHBI
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http://www.iprbookshop.ru/9092
http://www.iprbookshop.ru/13928.html
http://www.iprbookshop.ru/47401.html
http://www.iprbookshop.ru/38629.html

1. KynpsikoB A.I'. Cetotexnuka. JlaGoparopusiii mpaktukyMm / Kyapsikos
A.l'., Typuanun O.C., JIsikoB A.C., Jly3an A.A. / YueOHO-METOIMYECKOE TOCO-
oume. — Kpacnomap: KyoI'AY, 2014. — 99c. — Pexum gocty-
na:https://kubsau.ru/upload/iblock/65b/65b3ba92d6e375bbd7b7cfad76e56f63.doc .
— O6pazoBatenbhblil moptan Kyol'AY.

2. I'mazkoB B.C. KypcoBoe npoextupoBanue no cserorexuuke / B.C. I'na3-
koB, [.IL. Tlepexotmii, I'.A. CynranoB, A.I'. Kyapsko / Yuebnoe mocobwue.-
Kpacnonap: PUO Kyol'AY, 2014.- 127 ¢ — Pexum pgocryna:
https://kubsau.ru/upload/iblock/3db/3dbbe042c97a0de307722cc5eccbbd7l.doc. —
Oo6pazoBatenbHbiii opTan Kyol'AY.

3. KynpsikoB A.T'., JIsikoB A.C., JIy3an A.A. «Pabouas terpans k ynadopa-
TOpHBIM paboTam 1o Kypcy «CserorexHukan». KpacHomap 2014 r. —Pexxum no-
CTy-
na:https://kubsau.ru/upload/iblock/c4a/c4a36d791c39f5ee8h63bal334480b4a.docx
. — O6pa3zoBarenbubiil mopran Kyol'AY.

11 Ilepeyenb MHGOPMAUMOHHBIX TEXHOJIOTHH, UCIOJIb3yeMbIX
MPH OCYIeCTBJIEHUH 00pa30BaTEIbLHOI0 Mpoliecca

WNHupopmaninoHHble TEXHOJIOTHH, UCIOIb3yEMbIE IIPU OCYIIECTBIEHUU 00pa-
30BaTENBHOTO MPOIECCA IO AUCUHUIIIINHE ITO3BOJISIOT:

- OpraHu30BaTh MPOLECC 00pa30BaHUS IMyTEM BH3yaJIU3alUU H3y4aeMOU
yH(pOpMaIU TOCPEACTBOM MCIOJIb30BaHUs MPEe3eHTAUM, YUeOHBIX (PUIBMOB;

- KOHTPOJMPOBATH pPe3yJbTaThl OOYYEHHsS] HA OCHOBE KOMIIBIOTEPHOIO Te-
CTUPOBAHMS;

- aBTOMAaTU3HMPOBATH PACUYEThl AHATUTHUYECKUX MOKa3aTesied, MpeaycMOT-
pPEHHBIE TTPOTPaMMOM HaYYHO-UCCIEA0BATEILCKON pabOTHI;

- aBTOMAaTU3MPOBaTh MOUCK HHGPOPMALMU MOCPEACTBOM HCIIOIb30BAHMS
CIIPABOYHBIX CHCTEM.
[lepeuenp nmuuensnonHoro 10

Ne | HaumenoBanue Kparkoe onucanne

1 | Microsoft Windows OmnepalmoHHas cUCTeMa

2 | Microsoft Office (BxmouaerWord, Excel, | ITakeT opHCHBIX TPUITOKEHUI
PowerPoint)

3 | Microsoft Visio CXeMbl M THarpaMMbl
4 | Autodesk Autocad CAIIP
5 | Cucrema tectupoBanusa INDIGO TectupoBanue

[TpumepHbIii iepedeHb cBOOOAHO pacnpocTpansemoro 10

Ne | HaumenoBanue Kparkoe onucanune

1 | Dialux - mporpamma mist pacu€ra u mpoek- | http://www.dialux-help.ru
THUPOBAHHS OCBEIICHHUSI.
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https://kubsau.ru/upload/iblock/65b/65b3ba92d6e375bbd7b7cfa976e56f63.doc
https://kubsau.ru/upload/iblock/3db/3dbbe042c97a0de307722cc5eccbbd71.doc
https://kubsau.ru/upload/iblock/c4a/c4a36d791c39f5ee8b63ba1334480b4a.docx

CalculuxArea — mporpamma nmns pacdera
OCBEIIICHHS TPOMBIIICHHBIX, CIIOPTUBHBIX
COOPYXKCHHUH, KPYIHBIX TOPTOBBIX OOBEK-
TOB, a TaKke, IS BCCBO3MOXHBIX 3a/1a4

HAPYKHOI'O OCBCIICHUA

http://pmsvet.ru/calculux-
svetotehnicheskaya-
programma-ot-philips.html

[lepeuens mpodeccrnoHaNbHBIX 0a3 TaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHU-

CTEM
Ne HaumeHnoBanue pecypca YpoBeHsb gocrymna
1. | «Pacy€r OCBETHTENBHBIX YCTAHOBOK C JaMIamMH

HaKaJIMBaHUS Ul IPOU3BOCTBEHHBIX TIOMEILICHUI.
ABTOPCKHI IPOrPaMMHBIN ITPOITYKT

KommnbroTeps! kadeapsl, ccbl-

Ka

«PacuéT CUII0BBIX ¥ OCBETUTENIBHBIX ITPOBOJOK
ABTOPCKHI IPOrPaMMHBIN TPOITYKT

Kommbroreps! kadenpsl, ccbui-

Ka

12 MarepuajJibHO-TeXHHYECKOe olOecriedyeHue IJsi 00y4deHHsi
o JUCHUILINHE

/o

HammeHnoBaHue nomenieHuit Juis NpoBEJCHUS BCEX BUIOB
yueOHOM AeATeNIbHOCTH, IPETYCMOTPEHHOM y4eOHBIM I1J1a-
HOM, B TOM 4YHCJIe, IOMEUICHUH I CAMOCTOSITEBHOM pabo-
ThI, C yKa3aHWEM NIEPEYHS OCHOBHOTO 000PYAOBaHMS, Y4eOHO-
HarJsIIHBIX TOCOOUH 1 MCIIONIB3yeMOro IporpaMMHOro odec-
MeYeHUs

Anpec (MecTononoXKeHne) mo-
MEIICHUI 1715l IPOBEICHUS BCEX
BUJIOB YYEOHOM JA€ATEITBHOCTH,
MPeIyCMOTPEHHOH yueOHBIM
IUIAHOM ( B CIyyae pean3anuu
00pa3oBaTeIbHBIX IPOTPaMM B
ceTeBoi (popMe TOMOTHUTETHHO
yKa3bIBaeTCsl HAUMCHOBAHHE
OpraHu3alyy, ¢ KOTOPOH 3a-
KJIFOUEH JIOTOBOP)

ITomemenune Ne301 BJI, mocagounsix mect — 27; mio-
maas — 52,6mM%; mabopaTopus .

KOHAUIMOHep — 1 mT.;

XOJOAUIbHUK — 1 IIT.;

nabopaTopHoe 06opyioBaHHE

(crenn nabopatopHsiii — 11 mt.);

TEXHUYECKUE CPE/ICTBA O0YUECHUs

(3xpan — 1 mrt.;

MOHMUTOp — | 1T.;

KOMIIBIOTEP MEePCOHATBHBIN — 1 1IT.);
crienManu3upoBanHas Mebenb (yueOHast 1ocka, ydeOHas
Me0enb);

r. Kpacnonap, yin. Kanuauna
1. 13, 3manue yueOHOTo KOp-
nyca gaxyabTeTa 3JIeKTpH-
buxaumn

ITomemenue Ne3 3JI, mocamounsix Mect — 100; mio-
maasr — 129,5m?; yaeOHast ayuTOpHs JUIsl TIPOBEICHUS
3aHATUHN JIGKIIMOHHOTO THUIIA, 3aHATUNA CEMUHAPCKOIO TH-
ma, KypcOBOTO TMPOCKTUPOBAHMS (BBITTOJIHEHHS KYypCO-
BBIX pa0oT), TPYMIIOBLIX W MHAWBHIYaTbHBIX KOHCYIbTa-
MM, TEKYIIEro KOHTPOJISI U MPOMEXKYTOUYHOW aTTecTa-
LMH.

r. Kpacnonap, yn. Kanuauna
n. 13, 3manue yueOHOTO KOp-
nyca gaxkyabTeTa dJIeKTpH-
buxaun
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/o

HammeHnoBaHue nmoMemieHuit Uit IpOBEJCHUS BCEX BHOB
yueOHOM AeATeIIbHOCTH, IPEAYCMOTPEHHOM y4eOHBIM IJ1a-
HOM, B TOM YHCJIE, TOMEIICHHUN TSI CAMOCTOSTEIIBHON pabo-
ThI, C yKa3aHHEM IIepeyHs] OCHOBHOTO 000pyIOBaHuUs, yueOHO-
HaTJSIHBIX TOCOOUH U MCIIONB3yeMOro MpOorpaMMHOro obec-
MeYCHHS

Anpec (MecTOnooXKeHne) mo-

MEIeHUN 151 IPOBEICHUS BCEX

BUOB Y4eOHOH JeSTeTHHOCTH,
NpeayCMOTPEHHOHN yueOHBIM

TUTAHOM ( B CITydae peajn3arinu

00pa3oBaTenbHBIX MPOTPaMM B

CeTeBOi (hopMe TOMOTHUTENHEHO
YKa3bIBaeTCsl HANMEHOBaHHUE
OpraHu3aiiiu, ¢ KOTopou 3a-

KJIFOUCH JIOTOBOD)

crienuaan3upoBaHHas MeOenb(yueOHass Jocka, ydeOHas
Me0enb);

TEXHUYECKHE CpelcTBa OOydeHHs, HaOOphl JEMOHCTpa-
IIUOHHOTO 000PYIOBaHUS U YU€OHO-HATIIATHBIX IOCOOHIA
(HOYTOYK, POEKTOP, SKpaH);

nporpammuoe obecneuenune: Windows, Office;

ITomemenune Ne205 DJI, mocagoyHbIX MeCcT — 28; 110~
manb — 87,3M?; IOMEIICHHE ISl XPAaHSHUS U Ipodu-
JAKTUYECKOTO 00CITy>KUBAaHUS y4eOHOT0 000PYAOBaHHUS.
TEXHUYECKHUE CPEACTBA OOYUCHUS

(npuaTep — 1 1mIT.;

sKkpaH — 1 wrt.;

ceTeBoe o0opynoBanue — 1 mr.;

KOMIIBIOTEp MEPCOHAIbHBIN — 14 1mIT.);

JocTym K cetu «MHTepHeT»;

JOCTYTI B AJIEKTPOHHYIO nH(pOpMaIMOHHO-
00pa30BaTeNbHYIO CPEAy YHUBEPCUTETA,

r. Kpacnonap, yn. Kanuauna
n. 13, 3manue yueOHOro Kop-
myca (hakyabTeTa ANEeKTPHU-
bukauu
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