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1 Ileap u 3aga4M 0OCBOEHHUS AUCIHUILIUHBI

Heabo ocBoeHus nUCIUIUIMHBI «CBETOTEXHUKAY» SBISIETCS (DOPMUPOBAHKE
y CTYACHTOB CHCTEMBl 3HAHMA W TMPAKTUYECKWX HABBIKOB JIS PEIICHUS 3a1ad
3(h(PEKTUBHOTO HCIOIL30BAHUS ONTHYCCKOTO H3IYyYEHUS W DJICKTPOIHEPTHH B
CEJIbCKOXO3MCTBEHHOM MPOU3BOJICTBE.

3agauu TUCHUILIMHBI

—M3y4YCHUE  HOBEUINErO0  CBETOTEXHUYECKOTO  OOOpPYNOBaHHWS U
OCBETHTCIILHOH  apMaTypbl JUIS TPUMEHEHUS B  Pa3IMYHBIX  00JACTAX
MIPOMBIIIEHHOCTH | C.X. IIPOU3BOJICTBA;

—M3y4YCHHE BBHIOOpA CBETOBBIX M OOJIydaTeNbHBIX MPHOOPOB, pacuera uX
pasMeleHus, BbhIOOpa THUMNA JIAMII W ONpPENeJeHHE HMX MOTPeOHOW MOIIHOCTH,
pacuéra pekMMOB pabOThl CBETOTEXHUUECKUX YCTAaHOBOK.

2 Ilepeyenb IJIAHMPYEMbIX Ppe3yJbTATOB OOy4YeHHUS] 10

AUCHUIIAHE, COOTHECEHHBIX ¢ IUIAHUPYEMBbIMHM Ppe3yJbTaTaMH
ocsoenusa OIIOII BO

B pe3yabrare ocBOeHHUSI JMCUMIUIMHBI (DOPMHUPYIOTCH CJIeayIonIue
KOMIIEeTeH WU

YK-2 - CnocobeH ompenensTh Kpyr 3aja4 B paMKaxX MOCTABICHHOU LEIH U
BBIOWpATh ONTHMAJIbHBIE CIOCOOBI WX PEIICHHs, HCXOI W3 JEHCTBYIOIIUX
MIPABOBBIX HOPM, UMEIOIIMUXCS PECYPCOB U OTPaHUYCHUN;

OIIK-2 - Cnoco0eH uCHOIB30BaTh HOPMATHBHBIE IIPABOBBIE aKThl U
oopMIIATE CrieIUaIbHY0 TOKYMEHTAIIMIO B TPO()ECCHOHATLHOM TSI TETbHOCTH;

3 Mecto aucuuiuinusl B cTpykrype OITIOII BO

«CBeTOTEXHUKAY SIBIISCTCA NUCHHUIUIMHON oOsi3arensHOM wactu OITOIT BO
MOATOTOBKM  oOywaromuxcs 1o HampaBieHutro 35.03.06«ArpounxkeHepus»,
HAIPaBIEHHOCTH "DIEKTPOOOOPYIOBAHUE U DIEKTPOTEXHOIOTUU" .

4 Oobem qucummiaunbi( 144 yacoB, 4 3a4e€THBIX €JUHUIL)

O6neM, yacoB
Busr yuebHoM paboTh
Ounas 3aouHas

KonrakTHas padora 56 20
B TOM YHCJIE:
— ayJIMTOPHAS 110 BUJaM Y4EOHBIX 3aHITHI 50 14

— JICKIIUH 18 4

— MPAKTUYECKUE 16 6

— nabopaTopHbIe 16 4
— BHEAYUTOPHAs 6 6




. O6mem, yacoB
Buapl yueGHOI paboThI
Ounas 3aouHas

— 3a4er - -

— DK3aMeH 3 3

— 3alllMTa KYPCOBBIX MPOEKTOB 3 3
CamocrositeqibHas padora

P 88 124

B TOM YHCJIE:
— KypcoBasi pabota (IIpOeKT) 18 18
— MPOYHE BUJIbI CAMOCTOSITEIbHON Pa0OTHI 70 106
Hroro no nucummninge 144 144

5 Coaep:kaHue TUCUMILTHHBI

[To wroram w3y4aemoW ITUCIUIUIMHBI CTYACHTHI (00y4aromiuecs) CIaroT
9K3aMEH, BBITIOJTHSIIOT KYPCOBOUIIPOEKT.
JucuurummHa u3ydaercs Ha 3 Kypce, B 6 ceMecTpe (04HOE), a Tak)Ke Ha
4 xypce B 7 cemectpe (3a09HOE).

Conepxanne H CTPYKTypa AMCHUILIMHBI 10 04HOH ¢opme o0ydeHust

Buabl yueOHoM padoThl, BKJIOYast
CaMOCTOSITEJIbHYIO Pa0OTy CTYAE€HTOB

2=
2=
= = =¥
Ne HaumenoBanue Tembl $ = 5 U TPYI0EMKOCTH (B yacax)
/ C YKa3aHHEM OCHOBHBIX g5 S [TpakTuueckue
S = 5 CamocrosiTen
1| BOIPOCOB z2 s O | Jlexn 3aHATUSA HAs
,g g ur | (1aGopaTopHBI aGora
€ 3aHATHUS) P
Bo3HukHOBEHHE N
1 | mpeobpa3oBanue ONTUYECKUX 6 1 - 3
W3JIy4CHUI
2 | CBETOTeXHHYECKHE U3MEPECHHUs OIIK-2 | 6 1 - 4
3 M cTOYHHKY TEMIIOBOIO U3JIYy4CHUS YK-2 6 5 i 3
OIIK-2
4 | DnexTpuyecKui pasps B razax OIIK-2 | 6 2 - 5
["azopa3psiiHble J1aMIbl HU3KOTO
S nasienus (I'JIH/) OIIK-2 | 6 . 3
6 ["azopaspsinapie mammbl BeicOkoro | YK-2 1 i
nasnenus (I'JIB) OIIK-2
HopmupoBanue ocBeneHus OIIK-2 2 -
8 KauecTBeHHBIE  XapaKTEPUCTUKHU OMK-2 | 6 9 i 5
OCBETHUTEIIBHBIX YCTAHOBOK
OcBerurensupie  mpubopel. Hx | VYK-2
9 6 2 - 2
KJIACCH (PUKaIUS
10 [TpoektupoBanue snekTpuueckoro | YK-2 6 2 i 9
OCBEILICHUS OIIK-2




Buasbl yueOHOM padoThl, BKJIOYas
CaMOCTOAITEJIbHYIO PA00Ty CTYAEHTOB

2
Ne HaumenoBanue tembl ci E ? U TPYL0EMKOCTH (B yacax)
1/ C YKa3aHHUEM OCHOBHBIX g-% “E’ IIpakTHUECKHE C
I BOIPOCOB z E 8| Mexu N aMOCTOsITeN
g g un | (1abopaTopHBI nggia
€ 3aHSTHUS)
Bozneiicteue OY Ha  KuBbIE
OpraHU3MBbI U Ap. Tea YK-2
11 N 6 1 - 2
O6mme  mpuHnunsl  pacuéra | OIIK-2
00JTy4aTeTbHBIX YCTAHOBOK
OO6nyuaTenbHble YCTaHOBKH Y@
12 o0y4eHus. Y CTaHOBKH st | YK-2 5 1 i 5
o0sydeHus pacTeHui, ux
XapaKTePUCTUKH
popaboTKa KOHCIIEKTOB JICKIIUH U
BOMPOCOB, BHIHECEHHBIX Ha VKD
13 | camocTosTeNEHOE usy4enue, OITK-2 6 - - 2
U3y4EeHUE OCHOBHOM U
JIOTIOJTHUTENTbHON JIMTEPaTyphI
KOHCIIEKTHPOBAHNE MAaTEPHAJIOB,
o YK-2
14 | paGota co cripaBOYHOMI 6 - - 4
JIATEPATypOH
15 | TIOATOTOBKA K ompocy, YK-2 5 i i 5
KOJJTOKBUYMY, TECTUPOBAaHUIO OIIK-2
BBINOJTHEHHUE JIOMAIITHUX Pa0OT ¢
MIPUBJICYEHUEM CIIEIHAIbHOM
16 | rexHHUuecKoON TUTEPATYPhI OIlIK-2 | 6 - - 1
(crIpaBOYHHUKOB, HOPMATUBHBIX
JTOKYMEHTOB H T.I1.)
17 K2 g 1
MOJI'OTOBKA K cllaue SK3aMeHa OITK-2 - -
BBonHoe 3aHSTHUE. TexHuka
OezomacHOCTH B JabopaToOpHu.
18 HNudopmanus 0 nopsiike | YK-2 6 i 5 )
BBIIIOJTHEHUSI ~ JTAOOPATOPHBIX U
NpPaKTHYECKUX pPaboT, O TMOpsAIKe
OTYETHOCTH 110 PabOTaM.
19 N3yuenne wncTtoyHukoB TemioBoro | YK-2 6 i 5 )
U3ITy4CHUS
Cocras poeKTa CHCTEMBI
HCKYCCTBEHHOT O OCBEIIICHHS.
20 Ob6umme mpaBwia  BemmonHeHus | YK-2 6 i 5 i
paznenoB npoekta. CymectByronme | OITK-2
HOPMBI M TpaBuia OQOpPMIICHUS
MIPOEKTa
21 Cucrema ECK/. Ilo3ummonnsie VK-2 6 i 9 )
0003Ha4YEHHS
OcBetutenbHble  cetu.  CxeMbl
22 | nmuraromux JmHWA.  BryTtpennme | YK-2 6 - 4 -
OCBETUTENIbHBIE  ceTu.  Bribop




Buasbl yueOHOM padoThl, BKJIOYas
CaMOCTOAITEJIbHYIO PA00Ty CTYAEHTOB

%]
3 E
= = =Y
Ne HaumenoBanue tembl ° E 5 U TPYL0EMKOCTH (B yacax)
/ C YKa3aHHUEM OCHOBHBIX g5 S [TpakTnyeckue
I - S = > CamocrosiTen
pOCOB 2 =S O/ Jlekn 3aHATHA Has
S
17071 nabopaTOpHBI
o = (mabopatop pabora
€ 3aHSTHUS)
MIPOBOIOB U CIIOCOOOB MPOKJIAAKHU.
KommnexkroBanue rpynn. I[lotepu
HaNPSHKCHUS B JIMHUSX.
Nsyuenue ra3opaspsiIiHbIX
23 | UICTOYHHUKOB u YK-2 6 2 -
. OIIK-2
ITyCKOPETYJIMPYIONIEH anmaparypbl
YcTpoilcTBO, NPUHIMI  JAEUCTBUSA
pudopoB JUISL WU3MEPEHUs
24 | oCBEMIEHHOCTH u| YK-2 6 - 4 -
yIbTPa(UOIIETOBOrO  M3TY4EHUs,
IpaBHJIa OJIb30BAHHUSI
UccnenoBanue MOIBUKHOM
o0JIyyaTenbHOW  YCTaHOBKH U VK2
25 | 03HaKOMJICHHE C METOJaMHU pacuéra OITK-2 6 - 2 -
JI03bI yIbTPa(UOIETOBOTO
o0JryyeHust
Nzyuenue CBETUJILHUKOB u
26 | VK2 | 6| - 4 .
WCCIIEIOBAaHUE UX XaPAKTEPUCTHUK
HccnenoBanue BYXJIAMITOBOM
27 CXCMLII[ ! BKJIFOUEHU S [TKP-2 6 - 2 -
OIIK-2
JFOMHHECIIEHTHBIX JIAMIT
Wzyuenne mamn JIPJI m JIHaT u| VYK-2
28 6 - 2 -
CXEMBI UX BKJIFOUCHHUS OIIK-2
Uccnenosanue paboThI VK-2
29 | MOMHMHECILIEHTHON JIAMIIBI | OmK-=2 6 - 4 -
pa3IMuUHBIMU OajutacTaMu
UccnenoBanne paboThI THO-
30 5 P Py OMK-2 | 6 | - 2 -
KBapIIEBBIX JIAMIT
UccnenoBanue SHEPreTUIECKUX
rapameTpoB UCTOYHUKOB | YK-2
31 6 - 2 -
uHdpakpacaoro  m3mydenuss ¢ | OIIK-2
BOJIb()PAMOBO-HOAHBIM ITUKIIOM
UccnenoBanue
30 | PICKTPOTEXHIIECKUX u| YK-2 5 i 9 )
CBETOTEXHUYECKHUX napamerpoB | OIIK-2
TETUIMYHOT0 00JTyJaTess
IToctpoenue KPUBBIX
TOPU3OHTAJILHBIX M BEPTHKAIBHBIX | YK-2
33 6 - 2 -
M30MIOKC Ha Makere ObrtoBoro | OIIK-2
TTOMEIICHUS
YK-2
34 | KypcoBoii mpoekT 6 - - 18
P P OIIK-2
YK-2
35 | 3amuTa KypcoBOro npoeKTa 6 - 3 -
e op P OITIK-2




Buasbl yueOHOM padoThl, BKJIOYas
CaMOCTOAITEJIbHYIO PA00Ty CTYAEHTOB

%]
3 Z
= = =3
Ne HaumenoBanue tembl o & 5 U TPYL0EMKOCTH (B yacax)
<5}
1/ C YKa3aHHUEM OCHOBHBIX g5 S [TpakTuueckue
S = > CamocrosiTen
3| BOIIPOCOB 2 =S O/ Jlekn 3aHATUA a
bHas
S
uu 71a00paTOPHBI
o = (mabopatop pabora
€ 3aHSTHUS)
YK-2
35 | Cnava sk3ameHa 6 - 3 -
8 OIlK-2
Hroro 18 | 38 | 88
Conep:xanme ¥ CTPYKTYpPa AMCHUILVIMHBI 10 32049H01 opme 00yueHust
° Buabl yueOHoil padoThl, BKIIOYas
E = o CAMOCTOSITEIbHYIO0 padoTy CTYI€eHTOB
Ne HaumenoBanue Tembl o E 5 U TPYL0EMKOCTH (B yacax)
-5}
1/ C YKa3aHMEM OCHOBHBIX g5 S [TpakTHueckue
S = > CamocrosiTen
Il BOIIPOCOB z = o/ Jlekn 3aHATUS bHAS
S
uu 1ab0opaTopHbI
o = (nabopatop pabora
€ 3aHATHUs)
Bo3HukHOBeHME u
npeodpazoBaHue ONTUYECKUX
W3JTYYECHUI YK-2
7 1 10
CBETOTEXHUYECKU € U3MEPEHMS OIIK-2
W cTOUYHUKY TETIIOBOTO U3JTYYCHHS
DneKTpuUecKuil pa3psj B razax
lMazopa3psnHble JaMIbl HU3KOTO
nasnenus (I'JIHJT)
["a3opa3psinHbie JaMIbl BBICOKOTO
YK-2
napienus (I'JIBJ]) 7 1 8
OIIK-2
HopMmupoBanme ocBeteHus
KauecTBeHHBIE  XapaKTepUCTHKU
OCBETUTENbHBIX YCTAHOBOK
OcBetutensHpie  mpubopel.  Ux
KJaccu pukanus YVK-2
7 1 8
[TpoexkTupoBanue snextpuyeckoro | OITK-2
OCBEIICHUS
Boznericteue OY Ha  KuBBIE
OpPTraHu3MBbI U JIp. TeJa
O6mme  mpuHUMIBI  pacuéra
00JIy4aTeIbHbIX YCTAHOBOK YK-2 7 1 6
Ob6nyuatenbHbie yctaHoBkun Y@ | OIIK-2
o0y4eHus. Y CTaHOBKH TUTSE
o0ydeHus pacTeHui, ux
XapaKTEePUCTUKHU
MPOpadbOTKa KOHCIIEKTOB JISKIHA 1
BOIIPOCOB, BHIHECEHHBIX HA YK-2 7 14
CaMOCTOSITENIBHOE U3yUYEHUE, OIIK-2
H3Y4€HHE OCHOBHOU U




Buasbl yueOHOM padoThl, BKJIOYas
CaMOCTOAITEJIbHYIO PA00Ty CTYAEHTOB

:
Ne HaumenoBanue tembl ci E ? U TPYL0EMKOCTH (B yacax)
1/ C YKa3aHHUEM OCHOBHBIX g-% “E’ IIpakTHUECKHE C
o BOMPOCOB E. E &l Mexu ST aMOCTOsITeN
5 g un | (1abopaTopHBI nggia
€ 3aHSTHUS)
JIOITOJIHUTENILHOM JIMTEPATyPhl
KOHCIIEKTHPOBAaHUE MATEPHAJIOB, VK2
pabota co mzpaBquoﬁ OITK-2 7 20
JMTepaTypon
MOJArOTOBKA K Cclaue dK3aMEeHa YK-2 7 10
OIIK-2
Beonnoe 3aHITHE. Texnnka
O0e3omacHOCTH B J1abopaTopum.
HNudopmarus 0 nopsiKe
BBIIOJIHEHUSI  JIAOOPATOPHBIX U
MPAaKTUYECKUX paboT, O mopsaaKe
OT4ETHOCTH 110 paboTaM.
N3yuenne wucTtoyHMKOB TemioBoro | YK-2 7 5 8
W3JTy4CHUS OIIK-2
Cocras MPOEKTa CHUCTEMBI
HCKYCCTBEHHOT'O OCBCIICHHUS.
OOmmie  mpaBWiia  BBIMOJHEHHS
pasnenoB npoekta. CyiecTByronye
HOPMBI ¥ TIpaBWia OQOPMIICHUS
MIPOEKTa
Cucrema ECK]l. Ilo3urmonHsie
0003HaUCHHS
OcBerutenbHbie  cetH.  CxeMbl
nuTaronmx JuHuil. BayTpennue | YK-2 v 5 8
ocBeTuTeNnbHBIE  cetd.  Bpidop | OIIK-2
MIPOBOIOB U CIIOCOOOB MPOKJIAIKH.
KomnnekroBanue rpymmn. Ilorepu
HANPSHKCHUS B JIMHUSIX.
N3yuenune ra3opaspsIHbIX
HCTOYHHUKOB u
ITyCKOPETYJMPYIOLLIEH anmnapaTypbl
YcrpoiictBo, mnpuHImn aekcTBus | YK-2 7 5 2
npruOOpoOB TUTST n3mepenus | OIIK-2
OCBEIIEHHOCTH "
yIbTpa(UOIIETOBOrO  M3TMYYCHUS,
MIPaBUJIA TIOJIL30BAHHMS
Hccnenosanue MOJIBUKHOM
o0JyyaTenbHOW  YCTAaHOBKM U
O3HaKOMJICHHE C METO/IaMH pacuéra
J103bl YIBTPaQHOIETOBOTO VK2
o0Ty4eHust 7 2 4
OIIK-2
Nsyuenue CBETUJILHUKOB u
HCCIIEIOBAaHUE UX XaPaKTEPUCTHK
HccnenoBanue JIBYXJIaMITOBOM
CXEMBI BKJTIOUCHUS




° Buasbl yueOHOM padoThl, BKJIOYas
z = CaMOCTOSITEJIbHYI0 Pa00Ty CTYAEHTOB
Ne HaumenoBanue tembl ci E ? U TPYL0EMKOCTH (B yacax)
1/ C YKa3aHHUEM OCHOBHBIX g5 S [TpakTuueckue C
vt BOIIPOCOB = E Y1 Jlekn 3aHATHS amoctosTen
2=z | © bHAs
5 g un | (1abopaTopHBI paGota
€ 3aHSTHUS)
JFOMHHECIIEHTHBIX JIAMIT
Mzyuenne mamn JPJI m JHaT wu
CXEMBI UX BKITFOUCHHSI
Uccnenosanue paboThI
JFOMUHECLEHTHON JIAMITBI c
pa3IMUHBIMU OajulacTaMu
UccnenoBanne paboThl  pTYTHO-
KBapIIEBBIX JIAMIT
HUccnenosanue SHEPreTUIECKUX
apaMeTpoB HCTOYHHKOB
UHPpPAKpaCHOTO  H3IYy4YeHUS  C VKD
BOJIb()PaMOBO-HOJHBIM LIUKJIOM 7 2 8
OIIK-2
Hccnenosanue
NIEKTPOTEXHUUECKUX u
CBETOTEXHUYECKHX napamMeTpoB
TETUIMYHOTO 00 TydaTess
IToctpoenue KPUBBIX
TOPU3OHTAIBHBIX M BEPTHKAIbHBIX
M30JIIOKC HA Makere OBITOBOTO
TTOMETICHUS
. YK-2
KypcoBoii npoekt OITK-2 7 18
3amura KypcoBOro nMpoeKTa YK-2 7 3
OIIK-2
Crnaua sx3ameHa YK-2 - 3 -
OIIK-2
Htoro | 4| 16 | 124

6 IlepeyeHb  y4eOHO-MeTOAMYECKOT0  oOecrmeyeHuss  JJisl
CaAMOCTOAITEJIbHOM PAa00ThI 00YYAKIIUXCH MO JUCHHUILJINHE

1. Kyapsaxo A.I'. Cerorexnuka. JlabopaTopubiii mpaktukym / Kynpsikos
A.Tl'., Typuanun O.C., JleikoB A.C., Jlyzan A.A. / VYueOGHO-MeTOAMYECKOE
nocoodue. — Kpacuopnap: Kyol'AY, 2014. — 99c.—Pexum
noctyna:https://kubsau.ru/upload/iblock/65b/65b3ba92d6e375bbd7b7cfa976e5616
3.doc. — O6pazoBarenbHblii mopran Kyol'AY.

2. CynranoB I'.A. KypcoBoe npoektupoBanue 1mo cerorexHuke / CynrtaHoB
I''A., Kynpsikop A.I'., Typuanun O.C. / YuebHoe nocodbue. — Kpacuomap: PO
Kyol'AY, 2010. — 127¢c.—Pexum JOCTyIa:



https://kubsau.ru/upload/iblock/65b/65b3ba92d6e375bbd7b7cfa976e56f63.doc
https://kubsau.ru/upload/iblock/65b/65b3ba92d6e375bbd7b7cfa976e56f63.doc

https://kubsau.ru/upload/iblock/3db/3dbbe042c97a0de307722cc5eccbbd71.doc. —
Oo6pazoBarenbubiii mopran Kyol'AY.

3. Kyapsxos A.I'., JeikoB A.C., Jlyzan A.A. «Pabouas Terpamp k
nabopatopHbiM paboTtam 1o Kypey «CeerorexHuka»». Kpacnonap 2011 r.—Pexum
nocryma:https://kubsau.ru/upload/iblock/c4a/c4a36d791c39f5ee8b63bal334480b4
a.docx. — O6pasoBatenbhbiil mopraa Kyol'AY.

7/ ®OHJ OLIEHOYHBIX CPEACTB VISl MPOBeACHUS MPOMEKYTOUYHOM
arrecTaluu

7.1 IlepeyeHb KOMIIETEHI[MII ¢ YKa3aHHeM 3TanoB ux ¢opMUpPOBaHUSA B
npouecce ocsoenusi OITIOII BO

Homep cemectpa (3Tan
dbopmMupoBaHUs Otansl GOpMUPOBAHUS U IPOBEPKU YPOBHSI
KOMIICTCHIIUN cOPMUPOBAHHOCTH KOMIIETSHIIMH 110 TUCIUTIIIHAM,
COOTBETCTBYET HOMEPY npakTtukaMm B miporecce ocsoerust OIIOIT BO
cemMecTpa)

YK - 2 Cnocoben onpenejasiTb KpPYyr 3ajiad B paMKax MOCTABJIEHHOW 1eJH U
BbIOMPATh ONTHMAJIBHBIE CIOCOOBI MX PelleHUsi, UCXOAS M3 AeHCTBYIOIIHNX
NMPAaBOBBLIX HOPM, UMEKOIIUXCS PECYPCOB M OrPAHNYEHU I

NHxeHepHas HKOJIOrust

KomMmnbroTepHoe npoeKkTupoBaHue

IIpaBoBeneHue

CBeTOoTeXHHUKA

OKOHOMUKA M OpraHu3anus npou3BoacTsa Ha npennpusituu AITK

OIN OO~

DKOHOMUYECKOe 000CHOBAaHNE HHKEHEPHO-TEXHUYECKUX
pelIeHn

8 BrinosHeHne u 3anuTa BeITYCKHONW KBaJIU (PUKAlIMOHHON padOoThI

OIIK-2 CrnocofeH uCMOJb30BATH HOPMATHBHbIC TMPAaBOBbIe AaKTbl H
opopMJISITL  CHEUHMAJIBLHYI  JOKYMEHTAUI B  npodeccuoHaIbLHOI
AeSITeJIbHOCTH

2 O3HakoMuUTENIbHAS TPAKTHKA (B TOM YHCIIE ITOIydEeHUE
IIEPBUYHBIX HABBIKOB HayYHO-UCCIIEA0BATENbCKON paboThI)
4 Texnonornyeckas (IpOEKTHO-TEXHOJIOTMUECKas) TPAKTUKA

52.0.01.02(Y)

OkcmyatanumonHas npaktuka b2.0.01.03(Y)

MeTpoiiorus, CTaHAAPTU3ALMS U CePTU QUKL

KomnbroTepHoe npoeKkTupoBaHue

DNEeKTpUYECKUE U3MEPEHUS

[IpaBoBeneHue

(o2 NI o RN S N S Ng I S N Y

TexHnonornyeckas (IpOEKTHO-TEXHOJIOIMUECKas) MPaKTUKA
b2.0.02.01(IT)
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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 (aTamn

dbopMupoBaHus Orarbl GOpMUPOBAHUS U TTPOBEPKU YPOBHSI
KOMIIETCHIINHU CCI)OpMI/IpOBaHHOCTI/I KOMH@T@HHI/Iﬁ 110 JUCHOUIIIIMHAaM,
COOTBETCTBYET HOMEPY npakTukaM B miporecce ocsoeHus: OIIOIT BO
CEMECTpa)
6 CBeTOoTeXHHKA
6 DnexkTpocHa0KeHue
6 DKCIUTyaTaIus 3JIeKTpooOOPYI0BaHUS U CPEICTB AaBTOMATHUKH
7 DKOHOMHKA M OpraHU3aIus MPOU3BOICTBA Ha mpeanpusatuu ATTK
8 Hane)XHOCTh TEXHHUECKUX CHCTEM
8 OkcryatanuonHas npaktuka b2.0.02.02(11)
8 BeinosHeHre U 321U Ta BBITYCKHOM KBaJTM (PHKAIITHOHHOH padoThI

7.2 Onucanue noka3arejeid 1 KpUTepueB OLIEHUBAHNS KOMIIETEHI[HII Ha
PA3JIHYHBbIX 3Tanax ux (GopMupPoOBaHUSs, ONIMCAHUE IIKAJIbI OIlEHHBAHUSA

IInanupyemsble
pe3yJIbTaThl OCBOCHUS
KOMITETECHIIMH
NuaaukaTopsl
JOCTHKCHHUS
KOMIICTCHIINU

ypOBeHB OCBOCHUA

One”o4yn
oe
CPEICTBO

HEYJIOBJICTBOPH -
TEJBHO
(MUHUMATBHBIH )

YIIOBJIETBOPH
TEJIBHO
(TIoporoBeIit)

XOpOLIO
(cpenHwmii)

OTJINYHO
(BBICOKHIA)

YK-2 - Crnocoben ompenensTh Kpyr 3ajad B paMKax IIOCTABIIEHHON IIeId W BBIOMPATh
OIITUMAJILHBIE CIIOCOOBI UX peuicHusd, UCX0Os M3 I[CﬁCTByI-OHIHX IMpaBOBbBIX HOPM, UMCIOIINXCA
PECYpPCOB M OTpaHUYECHHI

3Harh: 3agaun | He 3HaeT HNmeer 3naer3agauu 3naer Ha
MPOEKTA, BBIOMpas | 3aa9u MOBEPXHOCT | IPOEKTA, BBICOKOM
ONMTUMAaJbHBIA CIOCO0 | MPOEKTa, HE | HbIe BBIOWpas YPOBHeE3a/]l
€€ pelIeHUs, UCXOId | 3HAeT, KaK 3HAHUSAO ONTUMANIbHBIN | a4u
u3 JEHCTBYIOIIUX | BRIOUpATh 3aja4ax croco6 €€ | MpoeKTa,
MPaBOBBIX HOPM H | ONTUMAJbHBI | MPOEKTAa H | PEIICHUS, BBIOMpAs
MMEIOTIN X CSI i cmoco6 uist | BEIOOpE UCXOIs U3 | ONTHMAJIb
pecypcoB U | peuieHus, ONTUMAJIBH | IEUCTBYIOIIMX | HBIH
OTpaHUYECHUM UCXOJS U3 BIX MPaBOBBIX crocob ee
JNEeHCTBYIOLM | crioco0ax ee | HopM U | peuieHus,
X MPABOBBIX | PEIICHHS, UMEIOIIU X CS UCXOIs U3
HOpM U UCXOJsl U3 | pecypcoB U | IEHUCTBYIO
UMEIOLUXCS | JCMCTBYIOL] | OFPaHMYEHUM. | HIMX
pecypcoB u ux MIPaBOBBIX
OTPaHUYECHH | MIPABOBBIX HOpM u
H. HOPM u HMEIOIINX
UMEIOIIU X CST cst
pecypcoB u pecypcoB
OrpaHUYeHU u
178 OrpaHuyY€eH
Hil.
Ymern: He  ymeer | YmMeer Ha | YMmeer HAa | YMeeT Ha
MIPOEKTUPOBATH MPOEKTUPOBA | HU3KOM AOCTATOYHOM | BBICOKOM
pellleHHe KOHKPETHOH | Tb pELICHUE | yPOBHE YPOBHe YPOBHe
3a/1a9u MPOEKTa, | KOHKPETHON | MPOEKTHUPOB | IPOSKTUPOBATH | TPOCKTHPO

Tecmoui,
nabopam
opHble
pabomyi,
npakmuy
eckue
3auaAmus,
Kypcogoti
npoexkm,
9K3aMeH
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[Tnanupyembie OueHoun
pe3ynbTaThl OCBOCHUS YpoBeHb OCBOCHUS oe
KOMIIE€TEHLIUU CpEICTBO
NuaukaTopsl HEYIOBIIETBOPU-| YIOBJIETBOPH
I{OCTI/I)KGHII:/)ISI YIITCJILHO ke TCHBHOp XOPOILO OTIHHHO
. . (cpenHwmii) (BBICOKHIA)
KOMIIETEHIUU (MUHMMATBHBIN )| (TIOPOTOBBIH)
BBIOUpAst 3a7a4u aTh peuieHue BaTh
ONTUMAJIbHBIN C0CO0 | MPOEKTa, peleHue KOHKPETHOU pelieHue
€e pelICHUs, UCXOAs | BEIOMpas KOHKPETHOM | 3a7a4u KOHKPETHO
u3 JEHCTBYIOIUX | ONTUMAJIbHBI | 3a7a4H IIPOCKTA, U 3ajmauu
MPaBOBBIX HOPM H | i cocod ee | MpoeKTa, BBIOMpAs MPOEKTA,
UMEIOLIU X CA peuieHus, BBIOMpAs ONTUMAJIHBIN | BEIOMpAs
pecypcoB W | UICXOAS M3 | ONTUMAJIBH | CIIOCO0 ee | onTumManb
OrpaHUYECHU I JNEUCTBYIONIN | BIH  CIIOCOO | perieHus, HBIN
X TPaBOBBIX | €€ PELIEHUs], | UCXOAS u3 | cocod ee
HOPM U | KCXOAsl W3 | JCUCTBYIOLIUX | PEIICHUS,
MMEIOUIMXCSA | ICUCTBYIOLL | MPaBOBBIX HCXOAs U3
pecypcoB  H | uX HOpM U | IEHCTBYIO
OTpaHUYEeHHU | MIPABOBBIX UMEIOLIU X CS LIUX
71 HOpM U | pecypcoB U | IPaBOBBIX
MMEIOUIUXCSA | OTPAaHUYECHHI HOPM u
pecypcoB H MMEIOLIMX
OrpaHUYECHU csl
51 pecypcoB
u
OrpaHUYEH
3078
Baagern: He B1ageer | Banageer na | Baageer  Ha | Buageer
CIOCOOHOCTHIO CIOCOOHOCTh | HU3KOM AOCTATOYHOM | HA
MPOEKTUPOBATH 10 YPOBHE YPOBHE BbICOKOM
pelleHre KOHKPETHOMN | MPOEKTHPOBA | CIIOCOOHOCT | CIIOCOOHOCTBIO | YPOBHE
3a7a4u MPOEKTA, | Th PELICHUE | BIO MIPOEKTUPOBATH | CIOCOOHOC
BEIOHpast KOHKPETHOM | MPOEKTUPOB | pELICHUE TBIO
ONTUMAJIbHBIN crloco0 | 3a1auun aThb KOHKPETHOMN IPOEKTUPO
€€ pELIEHUs, UCXOHs | IPOEKTa, pelieHue 3a1auu BaTh
u3 JNEHCTBYIOIUX | BEIOUpast KOHKPETHOM | MpOeKTa, pelieHue
IPAaBOBBIX HOPM U | ONTUMAJIbHBI | 33a/1a4u BbIOMpas KOHKPETHO
HMEIOIIUXCS i cocob ee | mpoekTa, ONITHUMAJILHBEIA | ¥ 3ama4uu
pecypcoB U | peuieHwus, BBIOMpAs crocob ee | MpPoeKTa,
OrpaHUYCHHI UCXO0Id U3 ONTUMAJIbH | PEIICHUS, BBIOUpAs
JNEUCTBYIONIM | BIH  CIIOCOO | UCXOAS U3 | ONTUMAJIb
X IPaBOBbIX | €€ peuleHus, | AeUCTBYIOIIMUX | HBIH
HOpPM U UCXOJsl U3 | IPaBOBBIX crocob ee
MMEIOIIUXCS | IEUCTBYIOLL | HOPM U | pellIeHHs,
pecypcoB u ux MMEIOLIU X CA HUCXOAs U3
OFPAaHUYEHH | MPABOBBIX pecypcoB U | ICUCTBYIO
171 HOpM U | OTpaHUYECHUHN KX
MMEIOLIU X CS MPaBOBBIX
pecypcoB u HOpM u
OrpaHUYECHU MMEIOIINX
51 cA
pecypcoB
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[lnanupyemsble OueHoyH
pe3ynbTaThl OCBOEHUS YpoBeHb OCBOCHUS oe
KOMI ETEHIIUU CpPENCTBO
NuaukaTopsl HEYIOBIIETBOPU-| YIOBJIETBOPH
P e pH YA p XOPOIIIO0 OTJIHYHO
JIOCTHK CHHUS TEIBHO TEJBHO . o
. . (cpenHwmii) (BBICOKHIA)
KOMIIETEHIUU (MUHMMATBHBIN )| (TIOPOTOBBIH)
"
OrpaHUYEH
ui

OIIK-2 - CnocobeH ncIob30BaTh HOPMaTHUBHBIE TPABOBBIE AKTHl U OQPOPMIISITH CHEIHAIBHYIO
JOKYMEHTAIHIO B TPO(ECCHOHATBLHOM 1 TENIbHOCTH

3narb:cymectyon; | He HNmeer 3naercymects | 3Haer Ha
ue HOPMATHUBHBIC | BJIaJleeT3HA | MOBEPXHOCT | YIOIIHE BBICOKOM
MpaBOBbIE aKThl W | HUSIMU B HbIE HOPMAaTHUBHBIE | YPOBHECY
oopmiser obnactu 3HAHHUSA B | [IPABOBBIC AKTHI | IIECTBYIO
crenaIbHy0 CYLIECTBYIO | oOJacTH u  odopmiser | mue
JIOKYMEHTALINIO B | KX CYIIECTBYIO | CIIELMAJIBHYIO | HOPMAaTUB
COOTBETCTBUU C | HOPMATUBHO- | IIUX JIOKyMEHTAlUIO | HbIE
HaIpaBJICHHOCTHIO MIPaBOBBIX HOPMAaTHBHO | B MIPaBOBbIE
npodeccuoHaIbH O aKTOB U -IIPABOBBIX | COOTBETCTBUU C | aKThI u
NESITENIbHOCTH oQOopMIIEHUHU | aKTOB Y | HAIIPaBJICHHOCT | oopmIsie
crenuanbHOl | OQOPMIIEHH | BIO T
JOKYMEHTall | U npodeccoHan | crenuanbH
WU B CIELHaJIbLHO | BHOU YIO
COOTBETCTBH | U JeSITeIbHOCTA | IOKyMEHTa
ucC JIOKyMEHTAI] 117050 B
HaIpaBJICHHO | U1 B COOTBETCT
CTBIO COOTBETCTBHU BUH c
npodeccuon | u c HaIpaBJicH
aJbHOMN HAIpaBJICHH HOCTBIO
JESITETBHOCT | OCTBIO npocdeccro
U npogeccruon HaJIbHOM
allbHOU JIeATEIBbHO
JeSITEbHOC CTH
TH
Ymerb:ucnonszoBars | He Ymeer Ha | Ymeer Ha | YMeeT Ha
CYLIECTBYIOILNE YMEETHUCIIOJI | HU3KOM AOCTATOYHOM | BBICOKOM
HOPMAaTHBHBIE b30BaTh YPOBHEHUCIIO | YPOBHEUCTIONb | YPOBHENUC
IPaBOBbIE AaKTbl U | CYLIECTBYIO | JIb30BaTh 30BaTh 10JIb30BaT
oopmisier nue CYILECTBYIO | CYUIECTBYIOLIU | b
crielMaIbHy0 HOPMATHBHBI | M€ e CYLLECTBY
JTIOKYMEHTAIINIO B | € IPAaBOBbIC | HOPMATUBH | HOPMATHUBHBIE | IOIIHE
COOTBETCTBUH C | aKTBI U bIC MIPaBOBBIC aKTHI | HOPMATHB
HaIlpaBJIECHHOCTHIO opopmiiser | mpaBOBBIE u  odopmisier | Hble
npodeccruoHaIbHON crelnuagbHy | aKTbl U | CIelHalbHyl0 | IPABOBBIE
JeSITEIbHOCTU 10 oopmiiser | TOKYMEHTAIUIO | AKThI u
JOKYMEHTal] | CIelualibHy | B oopmiisie
U0 B 10 COOTBETCTBHH C | T
COOTBETCTBH | JOKYMEHTAI] | HAIIPABJICHHOCT | CHEIHaIbH
ucC 171%0) B | BIO yI0
HAIPABIICHHO | COOTBETCTBU | MPO(ECCHOHaNn | JIOKyMEHTa
CTBIO 51 C | bHOU 192050) B

Kypcoso
U npoexm
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[Inanupyemebie OueHoyH
pe3yJIbTaThl OCBOCHUS YpoBeHb 0cBOEHUSA oe
KOMIIETECHITHH CPEIICTBO
HNunukaTopsl HEYJIOBJIETBOPH-| YIOBJIETBOPH
I{OCTI/I)KGHII:/)ISI YIITCJILHO ke TCHBHOp XOPOLIO OTJHHHO
. . (cpenHwmii) (BBICOKHIA)
KOMIIETEHIUU (MUHMMATBHBIN )| (TIOPOTOBBIH)
npoecCHOoH | HampaBJeHH | JACATEILHOCTH | COOTBETCT
aITbHOU OCTBIO BUHU v
JESTEIBHOCT | MPOECCHOH HarnpaBJeH
51 alTbHOM HOCTBIO
TESITETLHOC npodeccro
TH HaJlbHOM
JEATEeIIHO
CTH
Biaanern: He Biageer | Biaageer Ha | Biaageer Ha | Baageer
HOPMATUBHBIMHU HOPMATUBHBI | HU3KOM A0CTATOYHOM | HA
MPaBOBBIMH aKTaMU U | MU YPOBHE YPOBHE BbICOKOM
oopMIIATH IIPaBOBbBIMM | HOPMAaTUBH | HOPMAaTUBHBIM | ypOBHe
CHEeIHATbHYIO aKTaMUu 1 BIMU U TPaBOBBIMHU | HOPMAaTHB
JIOKYMEHTAII0 B | opopmiIcHHE | TPABOBBIMU | aKTaMHU U | HBIMU
COOTBETCTBUH c|M akTaMi ¥ | oQOPMIICHHEM | TIPAaBOBBIM
HaIpPaBJICHHOCTHIO CrenuaabHOU | OPOPMIICHH | CIIEMAIbHON Y aKTaMu 1
npoeccruoHaIbHON JOKYMEHTAal| | eM JOKyMeHTaluu | opopmiieH
JeATeIIbHOCTH WU B CIenuanabHO | B HeM
COOTBETCTBH | U COOTBETCTBHH C | CIICIIUAJIbH
uc JIOKYMEHTAI[ | HaIpaBJIECHHOCT | Oi
HaIpaBJICHHO | U1 B | BIO JIOKyMEHTa
CThIO COOTBETCTBH | IpoeccHoHan | IUu B
npodeccuon | u C | bBHOHM COOTBETCT
aJbHOM HaIpaBJCHH | JCATCILHOCTH | BUH c
JIeATEIIbHOCT | OCTHIO HarpaBJicH
U npodeccuoH HOCTBIO
AIBHOM npodeccro
JIESITENIBHOC HaJIbHOM
™™ JeSTeIbHO
CTH
7.3 TunoBbie KOHTPOJbHbBLIC 3alaHUA NJIN HHBbIC MaTepuajabl,
Heo0OXOonuMble IJIsi OWEHKH 3HAHWH, YMEHWi, HABBIKOB H ONbITA

AeSITeJIbHOCTH, XaPAKTEPHU3YIOIIUX J3Tanbl (GOpMHUPOBAHMSA KOMIIETEHIUH B
npoiuecce 0CBOeHHUs1 00Pa30BaTeIbLHOM MPOrpaMMbl

IIpuMepsI J1a0OpaTOPHBIX PadoOT

Jlabopamopuas paboma Nol

N3YYEHUE HCTOYHHUKOB TEIIJIOBOI'O U3JIYYEHUA
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Lens paboThl: u3zyyenue ycmpoiucmea u NPUHYUna Oeucmeus Jiamn
HAKATUBAHUS U «CEEMIbIX» UCMOYHUKO8 UHPPAKPACHO20 U3TTYYEHUS.

a) lamnot Hakanueanus

Haubonee pacnpocTpaHeHHBIMM HCTOYHHUKAMHU ONTHYECKOTO H3IIyUCHUS
aBiAroTcss  damnbl  HakanuBaHus  (JIH). DTo oObscHseTcss cpaBHUTENbHOU
OPOCTOTOM HMX KOHCTPYKUMHU M HAAECKHOCTHIO HKCIUTyaTallud, BO3MOKHOCTBIO
HEMOCPEACTBEHHOTO BKIIOYEHHS B CE€Th, OTPAOOTAHHOCTHIO TEXHOJIOTUH
MIPOU3BOJICTBA, JICIICBU3HOM, yI0OCTBOM B oOOpalieHuu U 0OCIy)XMBaHUH,
BBHICOKUMHM TUTHEHUYECKUMHM CBOMCTBAMHU [0 CpPaBHEHHUIO, HampuMmep, ¢
JIOMUHECIIGHTHOM  Jammod  Omaromapss  orcyrctButo 1myma otlIPA
HEBO3MOXXHOCTH 3arpsi3HCHUS] TlapaMu PTYTH arMocdepbl TMOMENIeHUN Mpu
pa3pylIeHruy KOJObI JTaMIIbL.

Hapsiny ¢ mocromnctBamu JIH uMeErOT W psA HEOOCTAaTKOB. DTO MPEXKIE
BCEr0 HHU3Kasg CBeTOBas OTAaya, cocTtaBmstiomias 10-20 am/Bt  npu
npoaomkuTenbHocT ropenus 1000u. Huskas cBeroBas ornavya JIH oObsicHsercs
teM, 4yTo 70-76 % MOIIHOCTM U3My4YEeHHUs Tejla Hakaja IpU ero padodmx
Temreparypax JexuT B OmmkHel WMK-obmactu cnekrtpa, B TO BpeMs Kak Ha
BUJMMYIO YacTh MPUXOAUTCS TOJIBKO OT 7 10 13%. Takum oOpa3zom, JIH sBisitoTcs
s dexTuBHbIMU HcTOuHMKaMU K-nu3nydeHus.

Hecmotps Ha ykazanneie Hemoctatku JIH Oynyr emé manurenbHOE Bpems
OCTaBaTbCsl OJJTHUM M3 HIUPOKO PACIPOCTPAHEHHBIX UCTOUHUKOB CBETAa BO MHOT'HMX
00JacTsX, Tak Kak OTCYTCTBYIOT JPYTH€ UCTOYHHMKHU CBETA, 00JIaaolIie TaKUMHU
Pa3HOOOPA3HBIMH BO3MOKHOCTSIMH.

Hecmorps Ha MHOroo0Gpaszue THIOpa3MEpOB JIaMIl  HaKaJIMBaHUS,
OTJIMYAIOIINXCSI HOMHWHAJIBHBIM HANPsOKCHUEM, HA3HAUYCHUEM, MOIIHOCThIO U
pOIOM TOKa, BCE OHU OOBEAWMHEHBI (PU3NYSCKUM TMPUHIUIIOM TOTYICHUS
BUJUMOTO W3Ty4eHUs (HarpeB 3JEKTPUYECKHM TOKOM BOJIH(PAMOBOW HUTH [0
temneparypbl 2200...2800°C)u cx0aCTBOM NPUMEHSIEMBIX BO BCEX KOHCTPYKIUAX
OCHOBHBIX COCTABJISIFOILINX 3JIEMEHTOB.

CoBpemeHHasi OCBETUTENbHAS JIaMITa HAaKAJIMBAHUSI COCTOUT M3 CIEIYIOIINX
KOHCTPYKITMOHHBIX 3JICMEHTOB (PUCYHOK. ).

Crexnsganas konba (1) mammbl crienuaabHOM MAacTHKOM 3akperuieHa B
1okoze (2). lnametp KoiObI ONMpeAessIeTCs] MOIIHOCThIO JIaMIibl. [{oKoIb J1aMIibl
MpeAHa3HaueH JJIg BKJIIOYECHHUS JlaMIlbl B CeTh. BHYTpM KOJOBI JIaMIIbl
pacroJioKeHa CTEKJISTHHAs HOXKKa, cocTosimas u3 JuH3bl (3), mrabuka (4) u
gomarouku  (5). BuyTpu cTeKISIHHOM  HOXKH — uMmeeTca  TpyoOka  (6),
npelHa3HauY€HHAsl U1 OT-KauKW BO3JyXa U3 KOJOBI U 3alOJIHEHUS] €€ MHEPTHBIM
razoMm. [lITabuk mocpencTBOM yTONIIEHUS (JIOMATOYKH) B HUKHEN YaCTH KPEMUTCS
K KoJioe.
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Pucynoxk 1. - Koncrpykius JIH o6miero HazHaueHus

Teno nHakana (7) gamMnbl U3roTaBIMBAETCA U3 BOJb()PaAMOBOM MPOBOJIOKHU B
BUJE cnupaiu uiu Oucnupanu. HuTe Hakana 3akperuieHa Ha MOJUOJIEHOBBIX
Kproukax (8), KOTOpble MPHUAAIOT OIpeAesieHHylo GopMy Telny Hakala u
IPENSATCTBYIOT €r0 MPOBUCAHUIO.

Jlns mojayu HampspKEHWsST Ha TEJIO Hakajda NPUMEHEHbI CreluaibHbIe
3EKTPOobl (9), U3rOTOBJIEHHBIE U3 BHICOKOJIETMPOBAHHON HUKEJIEBOM CTalu WM
3 Hukens. OIUH U3 AJIEKTPOJIOB MPUCOEIUHEH K LOKOIO (2), a BTOpOH — K
KOHTakTHOH 11aitde (10), aekTpuyecku U30JUPOBAHHOM OT LIOKOJIS.

JIns ocBellleHHWs] W3rOTABJIMBAIOT JIAMITBI HAKaJMBaHUS B BAKyYyMHOM U
ra30HaINoOJJHEHHOM HCITOJJHEHHH MOITHOCTRIO 15; 25; 40; 60; 100; 150; 200; 300;
500; 750; 1000; 1500 Bt u 6onee Ha HOMUHANBHOE Hampspkenue 220...235, 220,
127...135, 127...36, 24 B u meHee. Y BaKyyMHBIX JaMIl U3 KOJOBI OTKa4aH BO3yX
1o paspsxenus 1,33-10° ITa. Takue naMIbl BBITYCKAIOT MOIIHOCTBIO 10 25 Br,
ob6o3nauenue ynamn 1o 'OCT 2239-70 skmouator OykBy “B” (BakyymHas), mocie
OYKBBI CIENYIOT IU(PHI, yKa3bIBAIOIIME HOMHHAILHOE HAINpPSKEHUE MUTAHUS U
MOITHOCTh. Hampumep, namny HakajduBaHHUS BaKyyMHYIO Ha HOMHUHAJIBHOE
HanpspkeHue 220 B MomHocthio 25 Bt oOo3nadaror Tak: B220-25. YV
ra30HANOJHEHHBIX JIaMIl, KOJOYy Mociie OTKAuKH BO3/yXa HAMOJHSIOT CMECHIO
aproHna wiu kpuntoHa (86%) c azorom (14%) no naBieHusi, OJU3KOTO K
atMocepHoMy. Takoe pelieHre MO3BOJSIET TOBBICUTh TEMIEPATYPY HUTH
HakamuBanus 10 2600..2700°C u yBenMUuTh B CPaBHEHMH C BaKyyMHBLIMU
JamMIlaMM CBETOBYKO OTJadyy B MOJATOpa pas3a. ['a30HANOJHEHHBIE JaMIIbI
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M3rOTOBIIIOT MOIIHOCTBIO OT 40 no 1500 BT, mpuyem B 3aBHCMMOCTH OT THIa
HAMoOJHUTENS, MOIIMHOCTY U  OCOOCHHOCTEH KOHCTPYKIMHM CIOHpaTud  HX
NOAPA3NEISIIOT HAa TPU TPYONbl: Ta30HANOJHEHHbIE MOHOCHUpalbHble [
(150...1500BT);  razonanomuHeHubie  OucnupambHeie b (40..200BT); wu
ra3oHaroJHEHHbIE ¢ KpunToHOBBIM HanojHuTeneM bK (40...100 Br).

Jlammibl HaKaJMBaHUS OTJMYAIOTCA JPYyr OT Jpyra dJIECKTPUUYECKUMH,
CBETOTEXHUYECKUMU U JKCIUTyaTallMOHHBIMU XapakTepucTukaMu. (OCHOBHas
CBETOTEXHUYECKAsT XapaKTEPUCTHKA JaMIl HaKaJMBaHUS — W3JIy4yaeMbli HUMH
cBeroBoii moTok PC, nMm. CBeTOBOM MOTOK JIaMIIbl HaKaJWBaHUS 3aBUCHUT OT
AJIEKTPUYECKOW MOIIHOCTH, MHUTAIOLIETO0 HANPSKEHUST M TeMIepaTypbl HUTH
HakKasa.

HopmupoBaHHBIE B KaTajgorax CBETOBOM TMOTOK JaMIla HaKaJIWBaHUs
JOJDKHA M3Jy4aTh MpU €€ BKIOUYEHUM HA HOMHUHAJIBHOE HAIPSKEHUE B IIEPBbIC
gacel padote, Tipu 3ToM ['OCT mpemgycMaTpuBaeT OTKJIOHEHUS HOPMHPYEMOTO
CBETOBOI'O MOTOKAa OAHOTHMNHBIX jJamm Ha 5...10%. B mpouecce 3KcIuryaranuu eé
CBETOBOM TMOTOK M3-3a paclbUICHUs Tela Hakaua, yMEHbIIeHHs e pabouei
TeMIepatypbl W TMpo3payHocTH KkoyiObl cHuxkaerca. [OCT gna  namm,
npopaboraBmux 75% CcBOEro HOMHMHAJIBHOTO CpPOKa CIYKObI, JOIMyCKaeT
YMEHBIIEHUE CBETOBOTO MOTOKA Ha 15...20%.

DKCIUTyaTallMOHHBIMU XapaKTEPUCTUKAMHU, OMPEACIISIONINE SKOHOMUYECKHE
nokazaTeau paboThl JaMIl HaKaJMBaHUs, SIBJIIIOTCS CBETOBas OTJadya U CPOK
CITYXOBI.

CseroBass OT[a4a Jammsl 1, am - Bt™1, onpemensercs orHoIeHHEM

cBeToBOro noroka ®C, u3nyyaemMoro JIaMmou, K moTpedsasieMoit MmoHocT P
h.=—. (1)

CgeroBasi oT/Aaya JIaMIl HakKaJlMBaHWUsS HAaxoguTcs B npeaenax 7...20 M-
Br1

Pasznuuarot yeTkipe cpoka cirykObl JIaMIl HaKaIMBaHUS:

—IIOJIHBIN CPOK CIYXOBI t,, — CyMMapHOe BpeMsi paOOThI JJaMIIbl B 4acax OT
MOMEHTA BKJIFOUEHUS 10 IEPETOPAHNS HUTH HAKAJA;

—CpelHU CpOK CHyKObl t.— CpeaHsis MNpPOJOKUTEILHOCTh TOPEHUS;
OINpeAeNsAeTCs] KaK CpeaHeapu(PpMETUYECKOE BpPEMs IMOJHBIX CPOKOB CIYKOBI
napTuu (He MEHee JIECATH) JIaMIl. DTOT CPOK CIIYKObI YKa3bIBaIOT Ha CTaHJIapTax U
IU1s1 1aMn HakanuBaHus oH paBeH 1000 gacos;

—TapaHTUWHBIA CPOK CIHYyKObI t. — BpeMs, B TE€UEHHE KOTOpPOTO 3aBOJI
rapaHTHpPyeT HOpMaJbHYIO0 paboTy samibl. [[is namn HakanuBanus t,. pasen 700
4acoB;

—TOJIE3HBI CPOK CIYXKObI t, Bpems, B TEUEHHE KOTOPOIO0 3KOHOMHYECKH
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1esnecoo0pa3Ho IKCIUTyaTupoBaTh Jamiy. [IpuHsaTo cuuTars, 4To t, onpeaensercs
BPEMEHEM, B TEUEHHE KOTOPOI'0 CBETOBOW MOTOK M3MEHUTCS HE Oojee, 4eM Ha
20% OoT CBOEro HAYAJIbHOTO 3HAYCHMUSI.

OTKIIOHEHHE TUTAIOIIETO HANPSDKCHHUS OT CBOST0 HOMHHAJIBLHOTO 3HAYCHUS
CYIIECTBEHHO BJIMSET Ha XapaKTepUCTUKH Jamn HakanuBaHuga. C pocTom
HanpspkeHnst U Ha JjaMme pe3ko yBeauuuBaercs cuia Toka I, MomHocts P,
CBETOBOM MOTOK @, W CBETOBas OTHa4a T, HO YMEHBINAETCA CPEIHUH CPOK
CITYKOBI.

[Ipn HEOONBIIMX OTKJIOHEHUSX HampsskeHus B cetu (1o +7,5%) MOXXHO
npUOTMKEHHO CYMTATh, YTO OTKJIOHEHUE HaIpspDKeHUs Ha 1% maer OTKIOHEHHE
@, + 2,7%, a cpenHIO IPOJOJDKUTEIBHOCTh TopeHust Ha + 14%.

[To n3BeCTHBIM TTapaMeTpaM MOXKHO OIPEICTUTh:

— MOIIHOCTH JIAMIIBI

P, =U,-L (2)
— COIIPOTHUBJICHUC HUTHU HaKaJld B ITOPAYCM COCTOAHHUU
U
P, = TH (3)
— CBETOBOM IMOTOK JIaMITbI (TIPUOIMKEHHO)
O, =2m-E- L2 (4)

rae L — paccTostHue OT Tena Hakana 0 KOHTPOJIBHOM TOUYKH, M;
— CBETOBYIO OTAauy jgamisl (1).

0) Ucmounuku unpakpacrnozo usiyyenus

B cenbCKOXO3SMCTBEHHOM MPOU3BOACTBE JUISL CYIIKU JIAKOKPACOYHBIX
MNOKPBITUH, CENbCKOXO35UCTBEHHON MPOAYKIIMU, 000rpeBa MOJIOJHSKA >KMBOTHBIX
U NTULBI Bce OoJiee HIMPOKOE MPUMEHEHHE HAaXOIAT MCTOUYHUKUA MH(PAKpaCHOTO
(UK) wmsnyuenus. CrnemmduuHoit ocoObeHHOCThI0O MK wm3mydeHus sBIsETCS €ro
TEIJIOBOE JACHCTBUE U XOPOIIasi IPOHUKAIOIIasi CHOCOOHOCTb.

Hctounuku MK usnydeHus noapasaenstoTcs Ha “CBETJIbIE” U “TEMHBIE U
OTJIMYAIOTCS JAPYr OT Jpyra KOHCTPYKIMEH, TEMIEpaTypol Tena Hakajla |
CHEKTPAJIbHBIM COCTaBOM H3iIy4yeHUd. lIpenmylliecTBEHHOE NPUMEHEHHE B
KMBOTHOBOJICTBE M NTHULEBOJCTBE MOJYYMJIH BBICOKOTEMIIEPATYPHBIE “‘CBETIIbIE”
WMCTOYHHUKHM JaMmmbl-TepMounsnydarend. MK 3epkanbHble JamIibl HaKaJMBaHUS
OTJIMYAIOTCS OT OOBIYHBIX OCBETHUTEJNIbHBIX JIaMIT (POpMO KOJIOBI U OoJiee HU3KOU
TeMIiepaTypoi Teia Hakajga. OTHOCUTENBHO HU3Kas TeMIeparypa OUCIHpaIbHOTO
tena Hakana MK-mamm (1800...2300°C) mo3BonsieT CMECTHThH CHEKTP U3Iy4eHHS
uctoyHrka B K o0macte U pe3Ko yBEIMUUTh MX CPEIHIOI MPOJIOKUTEIBHOCTD
ropenus, nosens e€ 10 5000 yacos.

Bayrpenntoro wacte konmost MK mamm, mnpunieraromyro K - IOKOJIO,
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MOKPBIBAIOT ~ 3€PKAJIBHBIM  CJIOEM, YTO TIO3BOJIIET IE€pEpaclpefeinTb U
KOHIICHTPUPOBATh B 3aJlaHHOM HANpPaBICHUM W3Ty4aeMbId JIYYUCTHIM TOTOK.
Pacnipenenenre moTtoka U3Ny4E€HHs 3aBUCUT OT (OpPMBI MapaOOIOMIHON KOJIObI
namibl. J[Jisl CHUKEHUS WHTEHCUBHOCTH BUIUMOIO H3IYYEHUS HUKHIOK YacTh
kos0bl HekoTopbix MK mamn 3akpeiBatoT kpacHbiM (Jamibl MK3K) wnu cuaum
(smamner UK3C) TepMOCTOMKHUM JIAKOM.

OTeuecTBEHHOM  MPOMBIIIJIEHHOCTHIO  BBIIIYCKAIOTCSI  CIHELUAIbHBIC
anektpuueckue MK 3epkanbhble gamnbl — TepMmounsinyyatenu tunos MK3220-500,
NK3220-500-1, NK3220-250, UK3K 220-250 u ap. B 0603HaYeHUU TUIIA JIAMITbI
OykBwl ykazweiBatoT: UK — wmHppakpacubie, 3 — 3epkanpabie, K mm C — uBer
OKpAIIEHHON KOJIOBI, IU(PBI, CTOANIME IMOciae OYKB — HaNpsHKEHWE B CETH B
BOJIbTaX M MOIIHOCTh MCTOYHHKA W3NydeHus B Barrax. Jlamma MK3220-500-1
UMEET YMEHBUICHHbIE Ta0apUTHBIE pa3Mepbl — TakWe >Ke, KaKk W Yy Jamil,
MOIIHOCTBIO 250 Br.

[lepcnexktuBHbIM ucTOuHMKOM WK nydeil myisg celbckox03sHCTBEHHOTO
IIPOM3BOJICTBA SABJISIIOTCS KBAPILIEBBIC JIAMITbl HAKAJTUBAHUS C HOJHBIM IIUKIIOM THIIA
KW u KI'. DTu namribl Ha3bIBAIOTCS TAIONCHHBIMU.

CymHoOCTh IEUCTBUS oA 3aKiIro4yaeTcs B cieayromeM. [Ipu temmneparype
300...1200°C mapel foma COEAUHSIOTCS y CTEHKH KOJOBI ¢ OTOPBABLIMMUCS OT
Cupaid dYacTullaMu Bojdbhpama u o0pa3yloT #oauT Bodbppama WI2,
KOHIIGHTpAllMsl KOTOpPOro Yy CTEHOK KojObl moBbimaercs. Ilog gelicTBuem
muddy3un noaua Boasdpama nepemMeniaeTcs K eHTpy KOIObI.

BOnu3u Tena Hakama mpu Temrieparype 1400...1600°C MOJIEKYJIBI MOAU/Ia
BOoJIbppamMa pacnagaroTcs W aToOMbl BoOJbpamMa OCEHAlOT Ha Telle Hakala.
OcraBmuiicss Mol BHOBb Yy4acTBYeT B BO3BPAaTHOM IIUKJIE M MPENATCTBYET
OCaXJICHUIO UCTIAPUBIIIETOCS BOJIb(pama Ha KoJoe.

[Ipumenenue BoMb(PpPaMONOMHOTO IMKIA B TaKWX JIaMIaxX TO3BOJIAIIO
MOBBICUTh YIENbHYIO IUIOTHOCTh U3JIYYEHHS] U OOECHEeUYHUTh CTaOMILHOCTh
JYYUCTOTO MOTOKA Ha MPOTSIKEHUU BCEro Cpoka ciiyxO0bl. K mocTomHcTBaM jamn
CIelyeT OTHECTH Majble Ta0apuTHBIE pa3Mephbl, CIOCOOHOCTh BBIAEPKUBATH
JUIUTENbHBIE U OOJIbIINE TMEpPerpy3ku Mo HaNps>KeHUI0, BOBMOXKHOCTH IJIABHOTO
pPErylMpoBaHus B IIMPOKKUX npeaenax uznydaemoro UK nmoroka myrem u3MeHeHUs
MOABOANUMOTO HAIPSKEHMUS.

UK namner Tuna KW u KI' npeacTaBiasior co6oil HUIMHAPUUECKYIO TPYOKY
nuamerpoM 8...12 MM u jummHOM 255...750 MM (B 3aBUCHUMOCTH OT HOMHUHAJIHHOM
MOIMIHOCTH). Teno Hakajia JIaMIbl BBINOJIHEHO B BHJIE BOJIb(PpamMoBON crupany,
CMOHTHPOBAaHHOM MO Ocu TpyOKM Ha BOJb(GpamMoBON moaaep:xke. BBog B mammy
BBITIOJTHEH TOCPEICTBOM MOJIMOJACHOBBIX 3JICKTPOJIOB, BIASHHBIX B KBapIICBbIC
HOXKKU. KOHIIBI crivpaneil Tena Hakaia HaBepHYThl HA BHYTPEHHIOKO YacTh BBOJOB.
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[{okonM BBIOJHEHBI W3 HUKEIEBOW JIEHTHI CO IIBOM, B KOTOPOM BBEJICHBI
Hapy>KHbIE MOJUOECHOBBIE BBIBOJIBI.

TpyOKy W3roTaBiIMBAIOT U3 KBAPIEBOI'O CTEKJIA M HAIMOJHSIOT aproOHOM C
coaepxkanueM 1...2 mr ona noxa nasienuem 0,8...1,0 Ila.

JloOaBnenue B K00y i10/1a TO3BOJISIET YMEHBLIUTh paclblUIeHHE BoJbppama
U TEM CaMbIM YBEJIMYUTH CPOK CHYXKObI jamIibl. JlamMmbl paOoOTaroT TOJIBKO B
TOPU30HTAIBHOM TOJOXKEHUU (Yrojl JOMYCTUMOTO OTKJIOHEHUs He Oosee 4°).
TemmepaTypa kBapiieBoii KoJiObl He nospkHa mnpebimath 300...350°C, T.k. mipu
0oJiee BBICOKMX TeMIIepaTypax KBapieBOE CTEKJIO pa3pyllaeTcs Wiu MpeTeprieBaeT
HeoOpaTHUMBbIE W3MEHEHUS, B PE3yJbTaTe KOTOPHIX YMEHbIIAeTcs Kod(hduiumeHT
nponyckanusa UK myaein.

I(oumpwlbu ble eonpocesl:

1. Pacckaxute 00 yCTpOHCTBE JJaMIT HAKaJIMBAHUS.

2. Ha yem ocHOBaH NMpUHIUIT PaOOTHI JaMIl HaKaJTUBaHUA?

3. YKaxXuTe MEPOIPUSITUS, CHUKAIOIIIEE PACIBUICHUE JIaMIT HaKaJa.

4. VYKaXuTe OCHOBHBIE IPUYMHBI CHM)KEHHUS CBETOBOIO ITOTOKA JIAMIIBI
HaKaJIMBAaHUS K KOHILY €€ CpoKa CITyXKOBbl.

5. JlaWite (u3uyeckoe TOJKOBAaHHUE MPUYUH COKPAIICHHUS CPOKa CIYXKOBbI
JIaMITbl HAKAJIMBAHUA PU YBEJIMYEHUH HANIPSDKEHUS TUTAHUSA.

6. Ilepeuncnure 0COOEHHOCTH YCTPOMCTBA M OCHOBHBIE XapaKTEPUCTHKHU
UK namn HakainBaHUs.

7. OObsiICHUTE YCTPOWCTBO M MTPHUHIMI JCHCTBUS JIaMIIbl C BOJIb(pamo-
HoaHbIM 1KiIoM Tria K.

8. HazoBute ocoOennoctu BozaeicTBus WK wu3mydeHus Ha opranusm
YKUBOTHBIX U NITHUIIBL.

9. Ha3oBuTe BEIMYMHBI U €OUHULIBI U3MEPEHHUS], IPUMEHSAEMbIE ISl OLIEHKU
UK nyuei.

Jumepamypa

1. [amutoB A.b. OCHOBBI CBETOTEXHHKHU: yUCOHUK. — 2-¢ W31. mepepad. u
mon./ A.b.Ilanmtos. — M.: Jloroc, 2011. — 256 c.

2. KuoppunrI'M.u gap. CropaBouHass KHUTAa i1 IPOCKTUPOBAHUS
anekrpuueckoro oceenienus / .M. Kaoppunr, U.M. ®aaun, B.H. CugopoB — 2-¢
u3n., neped. u gomn.— CII6.:Oneproatomuspar. Cankrt-llerepOyprekoeotn-Hue,
1992.448 c.

3. IexoBmoB B.Il. OcBeruTenbHbIE YCTAHOBKM IPOMBILIJIEHHBIX H
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rpaxkaanckux o0bekToB / B.I1. llexoBuos. — M.: ®O-PYM, 2009. — 160 c.

IIpumep Tecra

51. 3aoanue {{ 152 )} T3 Ne 152
YcTaHOBUTE COOTBETCTBUE MEXKY DJIEMEHTAMHU T'PYIIT

l HM ... IMM CrnekTp ONTUYECKOrO U3Jy4EHUs
380 HM ... 780 HM CrnekTp BUAMMOrO U3J1y4eHUs

1 oM ... 380 HM Crnexktp Y ®-uznyuenus

780 HM ... 1 MM Cnextp UK-u3myuenus

52. 3aoanue {{ 157 }} T3 Ne 157
OTMeTbTE HpaBI/IJIBHBIfl OTBET

,0.€.
107

0,8

0,6

0,4

200 300 400 500 A, HM
M JluneiiyaTsie CIEKTPAIBHBIC XapaKTEPUCTUKH
[] CrutomHble ceKTpajibHBIC XapaKTEPUCTUKU
[1 CmemaHHbI€ ClIEKTpaIbHBIC XapaKTePHUCTHKH
[ MoHOXpoMaTH4eCKUe CIIEKTPaIbHbBIC XapaKTEPUCTUKU
53. 3a0anue {{ 158 }} T3 Ne 158
OTmerbTe IpaBUIBHBIA OTBET

0,2 {|f--

M, o.e.
1,0 \
0,8 \ :\
\
0,6 \
|
~

0,4 <
0,2 //\\\ )

\\

1 2 3 A, MKM

VI CrutomHble crieKTpaibHbIE XapaKTEPUCTUKH

[] JluneituaThie CIEKTPAIbHBIC XaPAKTEPUCTUKU

[] CmemianHbIe CIIEKTPATbHBICXaPAKTEPUCTHKH

[ MoHOXpOMAaTHYECKHE CIICKTPATbHBIC XapaKTePUCTUKH
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54. 3aoanue {{ 159 )} T3 Ne 159
OTmeThTe IPaBUIbHBIA OTBET

,0.¢.
107

0,8

i
U
a2

02 03 04 05 MHM

M Cwmemannbie ClIEKTpaIbHBIE XapaKTEPU CTUKH

[] JluneituaThie ClIEKTPAIbHbIC XaPAKTEPUCTUKU

[] MOHOXpOMAaTHYECKHE CIICKTPATbHBIC XapaKTePUCTUKU
[1 CrutomHble ceKTpaibHbIC XapaKTEPUCTHKU

55. 3a0anue {{ 164 }} T3 Ne 1

OT™meTbTe IPaBUIBHBIA OTBET
Hauboiee obiiee onpenencHue U3IydCHUS:

VI matepust 0co00it HOpMBI, UMEIOIIAas MacCy IOKOS PABHYIO HYJIIO U
JBUXKYIIAsics B 0€3BO3YIIHOM ITPOCTPAHCTBE C TOCTOSTHHOM CKOPOCTHIO

[] matepust 0cob60it HopMbl, HMEIOIIAas MAcCy MOKOsI paBHYIO CKOPOCTH CBETa U
JBIKYILAsACS B 0€3BO3IYIIIHOM ITPOCTPAHCTBE C YCKOPEHUEM

[] maTepust oco06oii GopMbI, HE UMEIOTIAsi MACCY TIOKOS M JBMXKYIIASCS B
0€3BO3AYIITHOM MPOCTPAHCTBE C YCKOPEHUEM

56. 3aoanue {{ 165 }} T3 No 2

OTMmeThTe IPaBUIIBHBIN OTBET
OCHOBBI BOJTHOBOM TE€OpUU CBETA 3aJI0XKECHBI:
MXpucruanowm [oiirencom
[] Mcaakom HproToHOM
[J Muxaniom JIoMOHOCOBEIM
[J Oriocrenom @penenem

57. 3aoanue {{ 166 }} T3 No 3

OTMmeTbTe MPAaBUIIbHBIA OTBET

TBOPIIOM HAyYHBIX OCHOB KOPITYCKYJIIPHOW TCOPHH CBETA SBJIACTCS:
[] Xpucrtuan ['toirenc
VI Ucaax Heroron

0 Muxann JIoMOHOCOB
[] Jleon ®dyko

58. 3aoanue {{ 167 }} T3 Ne 4
OTmeThTe IPaBUIIBHBIA OTBET
... YCTAaHOBMJI, YTO CKOPOCTh CBETA B BOJIE MEHbIIIE CKOPOCTU CBETA B BO3/AYXE U B
0€3BO31yIIHOM IIPOCTPAHCTBE.
M Jleon ®yko
[] Orrocren @penens
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] Muxaun JJoMOHOCOB
[] xeiimc MakcBen

59. 3aoanue {{ 168 }} T3 Vo 5
OTMeThTE NPAaBUIBHBIA OTBET
MaremaTryeckasi TEOpHS 3JIEKTPOMArHUTHOIO I10JIs pa3paboTaHa ...
M Jxeiimcom MakcBemiom
[ Maiikiom ®@apageem
[ldenumopom Kymepom
[] Maiikiom J[»KeKcoHOM

60. 3aoanue {{ 169 }} T3 Ne 6

OTMeTBTe Hp&lBI/IJ‘ILHHI‘/’I OTBCT
d’E _¢* d’E
dt*>  pe dx’

M VpaBHeHUE 3J€KTPOMATHUTHON BOJIHBI

[] VpaBuenue [1nanka

[] VpaBHEeHHE OCHOBHOI'O 3aKOHA CBETOTEXHHKH
[ VpaBHEHHE 3JIEKTPOMArHUTHOW HHIYKIMH

61. 3aoanue {{ 170 }} T3 Ne 7
OTMmeTbTe IPaBUIIBHBIA OTBET

. 21 X
E= EMaXsmT(t —V]

VI VpaBHeHHE rapMOHUYECKON BOJHBI, XapaKTEPU3YIOIIEe MOHOXPOMATHYECKOE
N3IIy4EeHHE

[] YpaBHEHHE rapMOHUYECKOM BOJIHBI, XapaKTEPU3YIOIIee OMTHYECKOE
H3JIy4EeHHUE

[] YpaBHeHUE cMelIaHON BOJIHBI, XapaKTEPU3YIOIIEe MOHOXPOMATUYECKOE
H3JIy4YECHHUE

[] YpaBHEeHHE cMelIaHOW BOJHBI, XapaKTEPU3YIOIIEE ONTUIECKOE H3ITydCHHIE

62. 3aoanue {{ 171 )} T3 No 8
OTMmerbTe IpaBUIBHBIA OTBET
MOHOXpOMAaTUYECKUM SIBJISIETCS TAKOE U3IYyUEHHE, Y KOTOPOTO...

M mocTosiHHBI B IPOCTPAHCTBE M BO BPEMEHH aMILIATY/Ia KOJeOaHuil, CKOPOCTh
pacrpocTpaHeHHs BOJIHBI U BPEMsI ITOJIHOT'O IEPUOAA

[] He mMOCTOSHHBI B IPOCTPAHCTBE U BO BPEMEHU aMIUIUTY/a KoJieOaHuH,
CKOpPOCTb paclpoCTpaHEHHs BOJHBI U BPeMs ITOJIHOI O epuoia

[] mOCTOSIHHBI B IPOCTPAHCTBE U HE TIOCTOSHHBI BO BPEMEHH aMILIATY/a
Kosie0aHui, CKOPOCTh PaCHPOCTPAHEHUS BOJIHBI U BpEMs IIOJHOTO ITeproja

[] He mHOCTOSHHBI B IPOCTPAHCTBE M TIOCTOSHHBI BO BPEMEHH aMILUIUTY/Aa
KOJIEOAHMM, CKOPOCTb PACIIPOCTPAHEHUS BOJIHBI U BPEMS IOJIHOIO IIEPUOAA

63. 3aoanue {{ 172 )} T3 Ne 9
OTmeThTe IPaBUIIBHBIA OTBET
JITMHY BOJIHBI M3JTy4EHHS IPUHSATO U3MEPSITH B ...
M mukpomerpax
M namomerpax
[ruramerpax
[] menmmerpax

64. 3adanue {{173 } T3 Ne 10
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OTMeThTE HpaBHJ’IBHBIfI OTBCT

W=h-v

M kBauT SHEprUN

[] wacroTa sHepruu

[] wacroTa usnyueHus

[] MHTEHCHBHOCTD M3ITy4CHHUS

65. 3aoanue {{ 174 )} T3 Ne 11
OTmeThTe IPaBUIIBHBIA OTBET
DKCNEpUMEHTAIBHO JOKa3aJl HAJJMYHUE CBETOBOTO JaBJICHUS.
(] JlomoHOCOB
M JleGenes
[] Heroton
O TTiaak

66. 3aoanue {175 }} T3 No 12
OTmerbTe IpaBUIIbHBIA OTBET

h-v
c2

M macca porona

[ umnynsc poToHa

[] BekTOp M3IydYCHHS

[] KONMMYECTBO IBUXEHUS
Crpykrypa pedepara:

1) TUTYNBHBIH JHCT;

2) miaH paboThl ¢ yKa3aHMEM CTPaHHUIl KaXJIOro BOIPOCa, MOJBOMPOCcA
(mymKTa);

3) BBemeHHE;

4) TEeKCTOBOE W3JIOKEHHE MaTepuaia, pa30uToe Ha BONPOCHl |
MOABOMPOCH  (NMYHKTHI, TMOANYHKTBI) C HEOOXOAUMBIMU CCBHUJIKAMH Ha
UCTOYHUKH, UCTIOIb30BAHHBIE aBTOPOM;

5) 3akmoueHue;

6) CIUCOK MCIOB30BAHHOW JIUTEPATYPHI;

7) TpUIOXKEHHS, KOTOPBIE COCTOAT W3 Ta0JMUI, AWarpamm, TpaduKos,
PUCYHKOB, cXeM (HeoOsi3aTenbHas  4acTh  pedepara).  [IpunoxeHus
pacroJjiaratoTcsi MocCJe0BaTeIbHO, COTJIACHO 3aroJIOBKaM, OTPAKAIOIMIUM HX
CoZiepKaHHe.

Tembl pedeparTon

=

CrpoeHne 1 XapakTEPUCTUKU COBPEMEHHBIX JIAMIT HAKAIMBAHU .
Oco0EeHHOCTH KOHCTPYKIIMHU M CXEMBI BKIIFOUEHHUS JTIOMUHECIIEHTHBIX JIAMII.
3. IlpeumyiiecTBa KOMITAKTHBIX JIOMUHECIEHTHBIX JIaMII MO CPaBHEHHIO C
JOPYrMMH UCTOYHUKAMU CBETA.

MHorooOpa3ue npuMeHeHUs rajJoreHHbIX HCTOYHUKOB CBETA.

[lepciekTuBbI U chepbl MPUMEHEHUS CBETOANOIHBIX HICTOUHUKOB CBETA.

N

o
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KoHcTpyK1IMOHHBIE pa3inyuus APaliBEPOB CBETOANOIHBIX JaMII.
Yu4yHOE OCBEIICHUE: TEPCIIEKTUBBI, THHOBALIVH.
OcsenieHue B peKIaMHON Cpesie — BBINOJA WM HAIEKHOCTB?
MHoroob6pa3ue ynapornpoyHbIX U B3pbIBOONIACHBIX CBETUIBHUKOB.

. BaXHOCTB POEKTUPOBAHUS OPUCHOTO OCBEIICHHUS .

. CBETOTEXHUYECKUE U3MEPEHUS.

. Tunbl TFOKCMETPOB, KOHCTPYKIIMOHHBIE OCOOCHHOCTH .

. Obnactu npumeHeHus: GUToHoTOMETPOB.

. IIpeumymiecTBa razopaspsiHbIX UCTOYHUKOB CBETA BHICOKOT'O JABJICHU.

. OnTuyeckoe u3y4eHue.

. BonHoBas teopus cBera.

. Kopniyckynsipnas teopus cBera.

. CrieKTp MCTOUHHMKOB CBETA: BUbI, KiIacCU(PUKaIUS.

. CoNHEYHBII CBET: XapaKTEPUCTUKH, CIIEKTPAIILHOE PaCIPEACIICHHE.

. L[BeToBas TemriepaTypa MICTOYHHKOB CBETA.

na npomexcymounozo konmpona(YK-2 - CnocobeH ompenenirtb Kpyr

3aJja4 B paMKax TMOCTaBJICHHOW IENW U BBIOMPATh ONTHUMAJbHBIE CIIOCOOBI MX
pelIeHus, UCXOAs U3 JCMCTBYIOIIMX IPABOBBIX HOPM, MMEIOIIMXCS PECYPCOB U
OTrpaHHYECHHIA;)

=

10.

11.

Bomnpocsl k 3k3amMeny

Bunsl u cuctemsel ocsenieHus. Pa3menienre cBETHIIbHUKOB B IOMEILIEHUH.
BnusiHue Buzna OanmyacTHOrO CONPOTHMBIIEHUS M YAacTOTHI TOKA MUTAIOLICH
CETH Ha padoTy ra3opa3psIHbIX JamIl.

Bo3zzelictBue ONTHYECKOrO M3IYyYEHHsS] HAa JKUBOTHBIX. bakTepuuuIHBII
CIIEKTp ECHCTBUS.

Bo3gaeiictBrue ONTHYECKOTO W3JIYyYECHHS] HA JKUBOTHBIX. OPHUTEMHBIM U
OaKTepUIUAHBIN CIIEKTP ACHCTBUS.

Bo3zaeiicTBue ONTHYECKOrO M3Jy4EHUSI Ha PACTEHUsA, CIEKTP JEUCTBUSA
dboTocuHTE3A.

Bri6op cucreMbl oOcBereHus, OCBEHMIEHHOCTH W Kod(duimeHnta 3amaca.
OcBellleHNE NTULIEBOIYECKUX TOMEILICHUH.

Br100op THIA UCTOYHMKA CBETA U CBETHJIbHUKA, HA3HAYEHHE OCBETUTEIIbHBIX
YCTaHOBOK M TPeOOBaHUS K HUM IPEIbIBISIEMBIE.

["anmorenHsple mamnbl HakanuBaHus. VICTOYHUKN MH(PPAKPaCHOTO U3ITY4YECHHUS,
UX XapaKTEPHUCTHKA.

JIByXJIaMIIOBbIE aHTUCTPOOOCKOIIMYECKUE CXEMbl JJIsl JIFOMUHECLIEHTHBIX
JamIl.

3akonbl TeroBoro minydenus (Kupxroda, Credana-bonmpiimana, Buna).
Teopernueckunit KIT/] nCTOYHMKOB, OCHOBaHHBIN Ha TEIIOBOM U3JIYYCHUU.
3HauYEeHWE UCHOJIb30BAHMUS HDHEPrUM  ONTHYECKOIO0 M3JIYyYEHHs IIpH
MHTEHCU(UKAIUU U TOBBIIEHUH 3(PPEKTUBHOCTU CEIHbCKOXO035MCTBEHHOIO
IPOU3BO/ICTBA.
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12.

13.
14.

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

23.
24,

25.
26.

27.

28.

29.

30.

31.

32.

33.
34.

35.

36.
37.

Hcrounuku wucnonaszyeMple 111 Y@ o00dydeHUs S>KMBOTHBIX W MTHII,
MEPEUYUCIIUTE UX HEJOCTATKU U MIPEUMYIIIECTBA.

Kiraccudukarus razopa3psiHbIX HCTOYHUKOB BBICOKOTO JIaBJICHU .
Kimaccudukamus  razopa3psAaHbIX  HCTOYHHUKOB — uM3dydeHHUs.  CxeMbl
BKJIIOUCHHS HCTOYHHKOB HU3KOT'O JTaBIICHUS.

Knaccuduxarus ra3opa3psiHbIX HCTOYHHKOB H3Ty4eHUS. YCTPOMCTBO,
MPUHIIUAT paOOThI IFOMUHECIICHTHOM JIAMITBI.

Knaccudpukanusa mnamn HakamuBanus. Jlammbel HakaiuBaHus —oOILEro
Ha3zHaueHus1. CreyuabHbIC JaMITbl HAKAJIMBAHHS.

Knaccudukanus  OCBETUTENBbHBIX  NMPUOOPOB U UX  OCHOBHBIC
XapaKTEePUCTUKH.

Kiaccudukarus, KOMIOHOBKa M PAcUET SJISKTPUUYCCKUX OCBETHUTEIBHBIX
CETeH.

Jlamner JIPT, ux ycTpOMCTBO M NPUHLHKN JOeWCTBUA. lcnonb3oBaHHE HX B
CEJIbCKOM XO3SIMCTBE.

JIrokcmeTp, ero ycTporMcTBO U Ha3HAUYCHUE.

HatpueBblie 1aMIibl BBICOKOTO J1aBJICHUS.

Ha3naueHue u OCHOBHBIE 3JIEMEHTHI MYCKOPETYJIHUPYIOMIUX YCTPOMCTB.
CxeMmbl BKJIIOUEHUS Ta30pa3psIHbIX JaMIl HU3KOTO JaBJICHHUS.
Kinaccudukanus razopa3psiiHbIX HCTOYHUKOB BBICOKOTO JIABJICHUSI.
OOBsicHUTE BIMSHHUE BHAA OAIJIACTHOTO COMPOTHUBJICHUS HAa OCHOBHBIC
XapaKTEPUCTHUKHU PabOThI Tra30pa3psTHOMN JaMIIbI.

Ontuueckue cpeacTBa 60pbObI C JIETAIOMMMU HACEKOMBIMU BPEAUTEIISIMHU.
OcBeruTenpHbie  NpUOOPHI W O0OJydaTelld  CEJIbCKOXO03SMCTBEHHOTO
Ha3HAYCHUS.

OcBeTHUTENbHBIE YCTAHOBKU KUBOTHOBOJUECKUX MOMEIICHUN U BBITYJIBHBIX
TLJIOIIAIOK.

OcHOBHBIC CBOWMCTBA M TIOKa3aTeJid PaOOThl MCTOUYHUMKOB ONTHYECKOIO
U3ITy4CHUSI.

OcHoBHBIE cUCTEMBI A((DEKTUBHBIX 3PUTEMHBIX U AHTHPAXUTHBIX BEITUIUH
Y €IUHULIBI UX U3MEPEHUS.

OCHOBHBIE CIEKTPAJIbHBIE XapaKTEPUCTUKH MCTOYHUKA W MPUEMHHUKA
ONTUYECKOTO U3ITYUEHUS.

OCHOBHBIE PHEPTETUYECKUE BEIMUYMHBI ONTUYECKOTO U3IyUYCHUS U €MHULIBI
WX U3MEPEHUS.

OCOOCHHOCTH 3alIUTHl CETEH, NHUTAIOIMMX HMCTOYHUKH ONTHYECKOIO
W3JTyYCHUSL.

[TonyyeHue ONTUYECKOTO U3TYYEHHUS; OCHOBHBIC MIOHSITHUS U ONIPEICIICHHUS.
Pabora jamm = HakaduMBaHWs, CBETOTEXHHYECKHE, OSHEPreTHUYECKHE,
AKCILUTyaTallMOHHBIE XapaKTePUCTUKHU

Pacnpenenenve ONTHYECKOrO M3AYy4EHHST TO cCHOekTpy. OnTtudeckue
CBOMCTBA TEJl.

CBeTWIbHUKH, UCTIOJIb3YEMbIE B CEIILCKOM XO3SMCTBE.

Cucrema 2¢G@deKTUBHBIX OaKTEPUIUIHBIX BEJIWYUH W EIUHMIBI UX
HU3MEpEHHUS.
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38. Teoperuueckre MPEANOCHUIKM YCTAHOBJIEHUS CHUCTEMBI A((HEKTHUBHBIX
BEJIMYHH.

39. Teopernueckuii KI1/] nCTOYHMKOB, OCHOBAHHBIX Ha TETJIOBOM H3JIyUYEHUHU.

40. YcraHoBkU A1 MH(PPAKPACHOTO U3JIYUYEHUS MOJIOAHSIKA NTHUI] U KUBOTHBIX.

41. YcraHoBku Ju1s 00e33apakuBaHus BOJbl YD 00IydeHUEM.

42. YcTaHOBKM JIsi ONHOBpeMeHHoro Y@ oOmydeHuss U OCBEUICHUS B
YKUBOTHOBO/JICTBE U MTULIEBOJCTBE.

43. YCTpOHUCTBO W TPUHIUN JACWCTBUSA JIOMUHECIICHTHON JIaMITbl HH3KOTO
naBiaeHus. (CBETOTEXHUYECKUE, DJHEPreTHYECKME U IKCIUTyaTallMOHHbIE
XapaKTePUCTUKH.

44, YCTpoiCTBO M TPHUHIMI JEHCTBUS JIIOMUHECLIEHTHOM JIaMIbl HHU3KOIO
JABJICHUS. DKCIUTyaTallMOHHbBIE XapAaKTEPUCTUKHU 3TUX JaMIl.

45. YcrpoiicTBo, pabota u Xxapaktepuctuku Jsamn Ttuna JIPJI. Cxema
BKJIFOUEHHS.

46. Y pumerp, ero ycTpoicTBO, Ha3HAUEHUE.

47, dutodoTomMeTp, €ro yCTPOUCTBO M HA3HAUCHHUE.

Ilpakmuueckue 3a0anus 011 IK3ameHa

3aoanue 1.

Paccunraiite OCBETHTENBHYIO YCTAaHOBKY JJIsI OCBELICHMSI TEIUIULBI
pasmepamu 20x10 m u BeicoTOM 2,5 M. Hopmupyemas ocsemennocts Ex = 300 1k,
ko3 dunment 3amaca K3 = 1,3. Bwicora cBeca cBerwibHuka hc = 04 M.
KoaddunmenT ucnonpzoanus n = 0,61.

3aoanue 2.

Paccuurarps, kakoe komuuecTBO oOmyuatened tuna OT-400M c mammnamu
JIPJI 400 HeoOxoaumo aJjis HOpMaJIbHOrO (POTOCHMHTE3a paccaibl B TEIJIMIE
pazmepom 18x50 M, eciu M3BECTHO, YTO OCBEIIEHHOCTHh JMODKHA OBITH 8000 IK.
Koadpdumment 3amaca K3=1,3, kodpduiineHT MUHUMAIHLHOW OCBEIIEHHOCTH
Z=1,15. KosdduuueHtT wucnosb3oBaHUsi CBETOBOIO IOTOKAa TMpPU HHJEKCE
nomemienns i=1,48 pasen n =0,63. Pacuer mpousBectn MeromoM koddduimeHTa
WCITOJIb30BAHUST CBETOBOTO MTOTOKA.

3aoanue 3.

B npou3sBOACTBEHHOM NOMENIEHHH IUIomanso 300 M? ¥ ¢ MHIEKCOM =2
ceetwibHUKa-Mu THna HCI102-100 tpebyercs obecnieunts En=30 nk npu K=1,5.
3agano pn=50%, pc=30%, pp=10%, z=1,15. B cBeTunpHUKAX NPUMEHEHA JIaMIIa
tuna bK215-225-100 ¢ F=1500 nm. Onpenenutb HEOOXOJUMOE YHUCIO
CBETWJIbHUKOB.

3aoanue 4.

B npousBoscTtBeHHOM nomMenieHuu miomaapo 300 M2 u ¢ uagexkcom i=1,25
YCTaHOBJICHO TPpU MPOAOibHBIX psfa cBeTwiabHukoB JICII02 (KCC tuma /[-2).
Kaxnapiit cBetunbHuk ¢ AByMms jamnamu JIb40. TpeOyetcs o6ecneunts E=300 nk
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npu K=1,5. 3agano pn=50%, pc=30%, pp=10%, z=1,15. CBeTOBOI MOTOK JIaMIIbI
JIb40-3150 nm. CkOMbKO CBETUIBHUKOB B pANy?

3aoanue 5.

Paccunraiite HEOOX0IUMOE YHCIIO JIAMTI JIJIsl OCBEILIEHUSI aHTapa pa3Mepamu
20x60 M u BoicoTOl 4 M. Hopmupyemast ocBemnieHHOCTh EH = 75 11K, K09 dutimeHt
3anaca K3 = 1,3. Koaddunuent munumansHoi oceniénHoctu z=1,1. BricoTta
cBeca cBeTwibHUKA he = 0,2 M. Koaddunment ncnonbzoBanus n = 0,61.

Hcnons3yrores mammbl b215-225-150.

3aoanue 6.

Paccuurars, kakoe komuuyecTBO oOiydateneir ¢ sammamu JIPJI 700(6)
HEOOXOJUMO JJii HOPMAaJbHOTO (POTOCHMHTE3a pACTEHUH B TEIUIMIIE Pa3MepoM
20x60 M, ecaM U3BECTHO, YTO OCBEIICHHOCTHL JobkHa ObITh 8000 K.
Koadpdumment 3amaca K3=1,3, kodpdurnmeHT MHUHUMATHHONH OCBEUIEHHOCTH
Z=1,15. Kosdduiment wucnosp3oBaHUsi CBETOBOIO IOTOKAa TIPU HUHIEKCE
nomemenus 1=1,48 pasen m =0,63. Pacuer nmpousBecTH METOAOM KO3 PHUITUCHTA
HCITOJIb30BaHUS CBETOBOTO MTOTOKA.

3aoanue 7.

B nomemenun miomansio 160 m? ¢ pn=0,5; pc=0,3; pp=0,1 Ha pacueTHoii
BeicoTe hp=3,2 M mpeanonaraeTcs yCTaHOBUTh CBeTHIbHUKHU THma JICTI02-2140-
10 (KCC Ttuma [A-3, KIIJ=60%) c JUJI Tuna JIb. Onpeneauts YHCIO
CBETHWJILHUKOB, HEOOXOoauMoe Juisi co3faHus ocBemeHHoctd E=300 nx mnpu
kodddunmente 3amaca K3=1,8 u koddpdunuente nHepaBHoMepHocTn Zz=1,1.
Hcnonws3oBaTh METO yI€TLHON MOITHOCTH.

3aoanue 8.

B nomemenun miomanso 300 M2 u ¢ u"gekcom i=1,25 YCTaHOBJIEHO TPHU
npoaoibHBIX psna cBeTIbHUKOB JICTIO2 (KCC Tuma J[-2), kKaKaplii CBETHIILHUK C
neyms jamnamu JIb40. Tpebyercs ob6ecneunts E=300 nx npu K=1,5. 3amano
pri=50%, pc=30%, pp=10%, z=1,15. CeetunbHuKOB B psay 16 mr. Onpenenursb
CBETOBOM ITOTOK OJTHOM JIAMIIBI.

3aoanue 9.

Paccunrats, kakoe kommuecTBO oOmydartenei ¢ sammamu J[PU 250-5
HEOOXOJMMO Il HOPMAaJbHOTO (POTOCHMHTE3a PACTEHUN B TEIUIUIIE pPa3MEpOM
10x30 M, ecnm WH3BECTHO, YTO OCBEIICHHOCTh, JOkHA ObITE 9000 IK.
Koaddumuent 3amaca K3=1,3, kodpduiiueHT MUHUMAIBHONW OCBEIIEHHOCTH
Z=1,15. KooddumueHt ucCnoib30BaHusg CBETOBOrO TIOTOKAa TIPU HUHJIEKCE
nomenienus 1=1,48 pasen =0,63. Pacuer npousBecTd mMeToaoM Koddduimenta
UCII0JIb30BAHUSI CBETOBOT'O MTOTOKA.

3aoanue 10.
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B nomemenuun ¢ pn=0,5; pc=0,3; pp=0,1 Ha pacuerHoil BricOTe hp=3,2 M
npeanonaraercs ycranoBuTh cBeTwiibHUKN Tuna JICI102-2x40-10 (KCC tuna -3,
KIT[I=60%) ¢ JIJI tuma JIb. Yuciao CBETHUIBHUKOB, HEOOXOAMMOE ISl CO3AaHUs
ocsemienHocty E=300 nx npu korddummente 3amaca Kz=1,8 u xoaddunmenrte
HepaBHOMepHOCTH z=1,1 — 35 mTyk. OnpenenuTs ionaas MOMENICHHUS.

Jna npomerscymounozo xoumponsa(OlIK-2 - CnocobeH HCIONB30BaTh
HOPMAaTHBHBIC TIPABOBBIC AKThl W OQOPMIIATH CHEIUANTBHYIO JIOKYMCHTAIMIO B
npodeccroHaIbHON ASATEILHOCTH;)

Bomnpoce! k 3k3ameny

Mertonbl pacu€ra OCBETUTEILHBIX YCTAHOBOK.

2. OOnyuarenbHbIE YCTAHOBKH, UCIOJIb3YEMbIE MPHU BBIPAIIMBAHUU PACTEHUU.
TpeboBanus1, IPeNbABIIEMbIC K HAM.

3. OO6mme 3aKOHOMEPHOCTH BO3JAEHCTBHS ONTHYECKOTO M3JIy4YeHUs Ha
Ouosiorndyeckue 00beKThl. Buabsl PoTOOMOIOrHYECKOro ICHCTBUS.

4, OOmme  3akOoHBI  TpeoOpa3oBaHuss  U3NydeHHs.  KomudecTBEHHBIC

XapaKTEePUCTUKH MPEOOPa30BaAHUS.

OcCHOBHBIE MOJIOXKEHUS IIEKTPUUECKOr0 pa3psjia B razax M napax MeTajlioB.

OCHOBHBIE TIOHATHS ¥ 3AKOHOMEPHOCTH TETIOBOTO U3ITy4EHUSI.

[Tops10Kk MPOEKTUPOBAHUST OCBETUTEIILHBIX M 00JIy4aTeNIbHbIX YCTaHOBOK.

[IpaBuia 1 HOPMBI PTEKTPUIECKOTO OCBEIICHHUS.

Pacuér ocBeTuTENHHON YCTAaHOBKH METOIOM KO3 PHIIMEHTA NCTIOTB30BaHMUS

CBETOBOI0 IOTOKA.

10. Pacuér ocBeTUTENHHON YCTAHOBKU METO/IOM yJI€TbHON MOIIHOCTH.

11. PacuéT OCBETHTENHHBIX YCTAHOBOK C JIMTHCWHBIMU UCTOYHUKAMH U3ITYUICHHUSI.

12. CxeMa BKJIFOYEHUS CTAaHAAPTHOM JIFOMUHECIIECHTHOM JIaMIIbI U €€ paboTa.

13. CxeMBbl BKJIIOYCHHS Ta3opa3psaHbIX JaMIl  HH3KOTO  JIaBICHUS |
Kiaccudukaius (ctaprepHsie, 6eccTapTepHbIE).

14. ToueuHslil METOJ pacyéTa OCBETUTEIbHBIX YCTAHOBOK.

=

©CoOoN O

Ilpakmuueckue 3a0anusn 011 IK3amena

3aoanue 1.

B oOmecTBeHHOM mnoMelleHny mromanso 100 M2 u ¢ umHgekcoMm i=2
ceetwibHUKamMu Tuna JIIIO16-40 tpedyercs obecneunts En=300 nx npu K=I1,5.
3agano pn=70%, pc=50%, pp=30%, z=1,15. B cBeTunbHHKE MPUMEHEHA JIamMIa
tumna JI/140-1 ¢ F=2600 nM. Onpenenuts HEOOX0IUMOE YUCIIO CBETUIILHUKOB.

3aoanue 2.

B npou3sBoicTBEHHOM HOMeIeHuH 1Iomanpo 200 M? u ¢ uHaekcoM i=1,25
YCTAaHOBJIEHO JiBa MNpoAosibHbIX psiaa cBeTtwibHUkoB JICII02 (KCC tuna /-
2).KaxbIi CBEeTWIBHUK ¢ ogHoU jamnoit JIB40. Tpedyercs obecnieunts E=100 nk
npu K=1,5. 3agano pn=50%, pc=30%, pp=10%, z=1,15. CBeTOBOM MOTOK JIaMIIbI
JIb40-3150 nm. CKONBKO CBETUIILHUKOB B PAY?
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3aoanue 3.

PaccunTaiiTe HEOOX0IMMOE YUCIIO JTaMII JIJII OCBEIIICHUS CKJIaja pasMepaMmu
10x30 m u BeicoTOlM 5 M. Hopmupyemast ocsemieHHocth Ex = 50 1k, K3=1,3, z=1,1.
Bricora cBeca cBetwiibHuKa he = 0,5 M. Koaddunuent ucnons3opanus n = 0,61.

Ucnonb3yrorest mammnsl BK215-225-100.

3aoanue 4.

Paccuurats, kakoe komumdecTBO obOmyuareneit ¢ nammamu JIPJI 1000(6)
HEOOXOAMMO JIi HOPMaJbHOTO (DOTOCHMHTE3a PACTECHUW B TEIUIUIIE Pa3MEPOM
20x60 M, ecau H3BECTHO, 4YTO OCBEIIEHHOCTH, AoKHAa ObiTh 12000 K.
Koaddumment 3amaca K3=1,3, kodddunmeHT MUHMMAIBLHON OCBEIIEHHOCTH
Z=1,15. KosdpduuueHT wucnosb3oBaHUsi CBETOBOIO IOTOKAa TMpPU HHJIEKCE
nomenienns i=1,48 pasen 1n =0,63. Pacuer nmpousBectu MeTooM KO3 HUIIHCHTA
WCIIOIb30BaHUsI CBETOBOTO MOTOKA

3aoanue 5.

B nomemenuu mmomansio 70 M? ¢ pn=0,5; pc=0,3; pp=0,1 Ha pacueTHOii
BbicoTe hp=3,2 M npeanonaraercs yctaHoBUThH cBeTwibHUKM Tuma JICI102-2(140-
10 (KCC tuma /-3, KIIJ=60%) c JIJI tuna JIb. OnpenenuTs 4YHUCIO
CBETHWJIbHUKOB, HE0OXoauMoe JiJisi co3aaHusi ocBemennoctu E=50 nk mpu K3=1,8
uz=1,1.

3aoanue 6.

B nomemenun mromanesio 200 M2 u ¢ uHAEKcoM i=1,25 yCTaHOBIEHO
yeTbipe nponoibHbIX psana cBeTuiabHUKOB JICII02 (KCC Tuma J[-2).xaxmblid
ceeTwibHUK ¢ AByms jamnamu JIB18. TpeOyercs obOecnieunts E=100 nk npu
K=1,5. 3agano pn=50%, pc=30%, pp=10%, z=1,15. CBeTunbHUKOB B paay 12 mir.
Onpenenuts CBETOBOM MOTOK OJTHOM JIAMITBI.

3aoanue 1.

B nomemennn mnomanso 70 M2 ¢ pn=0,5; pc=0,3; pp=0,1 Ha pacuerHOl
BbicoTe hp=3,2 M mpenmnonaraercs ycraHoBuTh 10 cBetwibHukoB THna JICII02-
2x40-10 (KCC Tuma /JI-3, KI1I=60%) c JUI Tuna JIb. Onpenennts HEOOXOAUMYIO
MOIIIHOCTh JIaMIl, HEOOXOAMMBIX [JIsi co3aaHusi ocBemleHHoctd E=50 nk npu
K3=1,8 u z=1,1.

3aoanue 8.

B 1pou3BOACTBEHHOM MOMeNIeHnH miomansio 400 M? u ¢ ungekcom i=1,25
YCTaHOBJIEHO 4YeThIpe MpoaoiabHbiX psaa cBeTuiabHUKOB JICII02 (KCC Ttuna /I-
2).kax b cBeTUIbHUK ¢ ofHoM nammoit JIb40. Tpebyercs o6ecrieunts E=100 nx
npu K=1,5. 3agano pn=50%, pc=30%, pp=10%, z=1,15. CBeTOBOM MOTOK JIaMIIbI
JIb40-3150 nm. CKoIbKO CBETUJIBHUKOB B psAy?

3aoanue 9.
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PaccuuraiiTe HeoOXoIMMOE KOJIMYECTBO JIaMIl [IJIsi OCBEICHUS aHrapa
pasmepamu 20x40 M u BeicoToM 5 M. Hopmupyemas ocBemenHocts EH=30 K,
koaddunment 3anaca K3z=1,3. Koaddurment munumansHoit ocseniénHoctu z=1,1.
Bricora cBeca cBetminbHuKa he=0,5 M. Koaddurment ncnonszoBanus n=0,61.

Hcnonw3yrores namms JIZ[80.

B cooTtBeTcTBUY ¢ y4eOHBIM IJIAaHOM OOYYaIONINECs BBITOIHIIOT KypCOBOM
npoekt. Ilo  wToramMm  BBIMONHEHHWS  KypCOBOTOINPOEKTa  OIEHWBAIOTCS
komnereHuuun Y K-2 u OIIK-2.

Tembt Kypcoevix npoekmos
Pacuér ocBeTuTENBLHON YCTAaHOBKM POAUIBLHOIO OT/I€JIEHU Ha 17 KOpOB.

Pacyér anekTpruieckoro oCBeIIeHUs TEISITHUKA Ha 228 TOJIOB.
Pacuér ocBeTuTensHON yCTaHOBKM KOHIOMIHA HA 20 pabouyunx JIomajei.

= A\

Pacuér ocBeTuTenbHOM YCTAaHOBKHM Oyioka KOpMOBOM 30HBI Ha 800 romos

KPC.

5. Pacuér ocBeTUTENHHOM YCTaHOBKH YETHIPEXKOMHATHOTO OPUTaHOTO JI0MA.

6. Pacuér ocBeTuTeNnbHOIN ycTaHOBKM cBMHApHUKa Ha 100 ronos.

7. Pacuér ocBeTUTENbHON YCTAaHOBKU OpUTaIHOTO JIoMa Ha 25 YeloBeK.

8. Pacuér ocBeTuTENBbHON YCTAHOBKU KOHIOITHYU HA 23 KOOBUIMIIBI.

9. Pacuér ocBeTUTENBbHON YCTAHOBKH KYMBICHOTO II€Xa.

10. Pacuét ocBeTHTENHHOW YCTAaHOBKHM CBHHApHUKA Ha 240 MecT.

11. Pacuét ocBeTUTENBHON YCTAHOBKH MOJIOYHOTO OJIOKA.

12. Pacué€t ocBEeTUTENHHON YCTAaHOBKM I'OCCTAHIIMHM T10 TIIIEMEHHOM padoTe.

13. Pacuér ocBeTuTeNbHON YCTaHOBKM CBHHapHUKa Ha 1500 mecrT.

14. PacuyéT ocBEeTUTENbHONW YCTAHOBKH Y4aCTKOBOM BETEpPUHAPHOM JICUCOHUIIBI.

15. Pacuér OCBETUTEIIHLHOU YCTaHOBKH BTOPOTO dTaKa cKjIaga
Ne3UH(EKIMOHHBIX CPEJICTB.

16. Pacuér ocBeTuTeNnbHON yCTaHOBKHM KOpoBHUKA HAa 200 KOpOB.

17. Pacuér  OCBETUTEIIbHOM  YCTAHOBKM  POJWJIBHOIO  OTHENEHUS  C
npogunakropreM Ha 48 MecT.

18. Pacuér ocBeTUTENHLHON YCTAHOBKM CBUHApHUKA Ha 576 TOJIOB.

19. Pacuét ocBeTUTENHHON YCTAaHOBKH KOPOBHHKA Ha 25 KOPOB.

20. Pacuér oCcBeTHTENbHOW YCTAaHOBKM NTHYHUKA JJI BBIPAIIMBAHUS HHIIOKOB
Ha 330 rosos.

21. Pacuér ocBETUTENIBHON YCTAaHOBKU OpUTaHOTO loMa Ha 15 yenoBexk.

22. PacuéTr OCBETUTENBHON YCTAHOBKY XOJOAMIBHUKA JIJIsl XPaHEHUS KaIyCThI.

23. Pacy€r OCBETHTENLHONW YCTAaHOBKM CKJa/la JIETKOBOCILJIAMEHSIOIICHCS
KUIKOCTH.

24. Pacu€T OCBETUTENLHOM yCTaHOBKM TMpoduiakTopus rapaxka Ha 60
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ABTOMOOMJIEH.

25. Pacuér OCBETHTENHHOW YCTAaHOBKH 3aKpBITOrO CKJIajga il PEMOHTHO-

POU3BO/ICTBEHHBIX 0a3.

26. Pacuér OCBETUTENBHOM YCTAHOBKM TAaKEJIaXXHOrO CKJaJa C PEMOHTHOU

MacCTEpPCKOM.

27.Pacuér OCBETUTEIHHOM YCTAaHOBKM TpEXCTEHHOro HaBeca Ha 60

BEpOITFOJOMATOK.

I1o n3ydennto Kypca JaHHOW AUCUUILIMHBI CTYAECHTBI BBIIOJIHSIIOT KypCOBOU
npoekT. Tema KypcoBorompoekra: «Pacdyer CBETOTEXHUYECKOH YCTaHOBKHU
IPOM3BOACTBEHHOr0 0O0bekTa». Llemplo mpoekTa sBISETCA  pacUIMpEHUE,
yIIyOJIeHWE W 3aKpeIuIeHHe TEOPETUYECKUX 3HAHMM CTYJEHTOB B BOIPOCAX
IIPAKTUYECKOTO NMPOEKTUPOBAHUSA OCBETUTEIIBHBIX YCTAaHOBOK IIPOM3BOJICTBEHHBIX
O00BEKTOB.

O6meM kypcoBoro mpoekta coctaBisier 30-40 crpanun dopmara A4.
I'padmueckas yacTh KypcoBOro npoekTa pasMeniaercsa Ha 1 nmucte popmara Al.
KypcoBoMMmpoeKT COCTOUT U3 MOSICHUTEIHHON 3alMCKU U TpaduIecKoil YacTH,
KOTOpPBbIE NPEACTABIISAIOTCA CTYJIEHTOM B (POPME OTUETHOrO JOKYMEHTA. 3aJaHue
BKJIIOYAeT B ceOsl 2/BapHMaHTOB HamOOJEEe YacTO BCTPEYAIOIIMXCS B CEJIBCKOM
XO3SIIICTBE  MPOU3BOJACTBEHHBIX OOBEKTOB, UTO MO3BOJISIET OXBaTUTh BCE
ocobenHoctu TII B cenbckoM X034HCTBE.
KypcoBOMIIPOEKT COCTOMT M3 JBYX 4YacTe€Wl: CBETOTEXHHYECKOM U
aneKTpuueckor. CBETOTEXHUYECKAs YacTh padOThI BKIKOYAET B CEO:
e BrIiOOp UCTOYHUKOB CBETA.
Br160p HOpMUPOBaHHOM OCBEIIIEHHOCTH.
Br160p Bu1a 11 cCTEMbI OCBEILIEHUS, TUIIA CBETUIILHUKOB.
Br160op ko3¢ dunireHToB 3amnaca u 1060aBOYHON OCBEIIEHHOCTH.
Pacuér pazmenienus CBETUIILHUKOB.
Pacuér cBETOBOro NOTOKA JIaMIIbI.
e (CocraBiieHUE CBETOTEXHUYECKOW BEIOMOCTH.
DneKkTpruyecKas 4acTb paboThl COAEPIKUT:
e Bri00p MecT pacnoioKEeHUsI MaruCTPAJIbHBIX U TPYIIOBBIX IIUTKOB.
e Pa30uBKy Tpacchl CETH U COCTABJICHHUE CXEMbl MUTAHMS U YIIPABICHUS
OCBEILICHUEM.
e Bri6op Bua MPOBOJIKU U CIIOC00a MPOKIIAIKH.
e Pacuér cetm mo AOMYCTUMON IMOTEpPE HANPSHKEHUS € MOCJIEAYIOLIEH
MIPOBEPKOM CEUEHUS N0 ITTUTENBHO JOMYCTUMOMY TOKY.
e Pacuér u BbIOOD 3aIUTHI OCBETUTEIBHON CETH.
e Pa3paboTKy peKOMEHJAluil M0 MOHTaXY OCBETUTEJIBbHOW YCTaHOBKH,
Mep 3alIUThI OT MOPAKEHUS IEKTPUUECKUM TOKOM.
['padpuueckass yacte pabOTBI COCTOMT M3 OAHOro jucra Qgopmara Al Ha
KOTOPOM JIOJDKHBI OBITh:
e [lnman u pa3pe3 oObBEKTa C YKa3aHHEM €ro OCHOBHBIX pa3MepoB, C
HAaHECEHWEM CBETWIBHUKOB HAa IUIAHE IIOMEIIEHHUS, PO3ETOK,

32



BBIKJTIOYATENICH, MMOHWXKAIOUUX TpPaHCHOPMATOPOB, OCBETUTEIHLHOM
cetu pabouero, ASKYpPHOTO M aBapUITHOTO OCBEIEHUS, MUTAIOMINX H
IPYIIOBBIX HIUTKOB.

e Homepa OTHEnpHBIX NOMENIEHWW, 3HAYEHHUs  HOPMHPOBAHHOU
OCBCILICHHOCTH B KAXKJIOM TMOMEIICHUH, KOJIMYEeCTBO W  THUI
CBETHJILHUKOB, MOIITHOCTH JIAMIT B CBETHJIBHHUKE M €TO BBICOTY ITOJBECA.

o Kaxnmas rpynma ceru JAo0mDKHAa ObITh  CHaOXKeHa  MOJIHCHIO,
CoJiep Kallleii: HOMep TPYIIIbI, MApKY MPOBOJA, IJIOMIAh €T0 CEUCHUS U
CHoco0 MPOKJIAIKH.

e DKCIUTMKALUA TOMEIIECHUH.

e Pacu€rHas cxema OCBETUTEIbHOU CETH.

e Crnernudukarus Ha 000pyI0BaHNE U MaTEPHAIIBI.

IIpn  BBINOJHEHUM KypCOBOTO
JOTOJHUTEIBHAS JINTEPATYPA.

IMPOCKTAa MCIIOJB3YCTCA  OCHOBHAsA U

Copnepxkanue sTamna

dopmupyemMbie komneTeHuu (cornacHo PIIJT)

* Bribop uctouHukoB | YK-2 - Cnocoben ompenensath Kpyr 3agad B
CBeETAa. pamMKax TIIOCTaBJIEHHOM 1eMd U  BBIOMpATH
* BpiOOp HOPMHUPOBAHHOMU | ONTUMAJBHBIE CHOCOOBI MX PEIICHUs, UCXOIs U3
OCBEIIEHHOCTH. JNEUCTBYIOIIMX TMPAaBOBBIX HOPM, HMEIOLIUXCSA
* BpiOop BUZla U CUCTEMBI | pECYPCOB U OTPAaHUYCHHI,

OCBEIIICHUS, THTA

CBETUJILHUKOB.

* Bribop kodddunneHTon

3amaca M J00aBOYHOM

OCBEILIEHHOCTH.

* Bribop MECT

PaCIoJIOKEHUS

MarucTpagbHbIX u

I'PYIIIOBBIX IIUTKOB.
» Pa30buBky Tpaccel ceTu u
COCTaBJICHHE CXEMBI
NUTaHUsIT W YIPaBJICHUS
OCBELICHUEM.

* BriOop Buaa NpoBOAKU U
crnoco0a MpOKIaIKH.

e Pacuér pasmernieHus | OIIK-2 - CriocobeH HMCroyib30BaTh HOPMATHBHBIE
CBETHJILHUKOB. MpaBoOBbIC aKThl M O(QOPMISITH CHEHHUATBHYIO
* Pacuér CBETOBOTO | JOKYMEHTAIIUIO B npodeccuoHaIbHON
IMOTOKA JIaMIIBI. JIESATEIILHOCTH,

* CocraBneHue
CBETOTEXHHYECKOMN
BeOMOCTH Pacuér cetu mo
JIOITYCTUMOWU 110TEpE
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HaIPsSKECHUS c
MOCJEAYIOIIEN POBEPKOMN
CEYEHHS MO JJIUTEIBHO
JIOITyCTUMOMY TOKY.

* Pacuér u BrIOOp 3alTUTHI
OCBETUTEJILHON CETH.

» Pazpabotky

PEKOMEH TaIn i o
MOHTaXy  OCBETUTEJIbHOM
YCTaHOBKH, MEP 3aLIUTHI OT
MOpakKEHUS
AIEKTPUYECKUM TOKOM.

7.4 Meronnueckne MaTepUaibl, ONpelesiIOIAe  TPoUexypPbl
OLCHUBAHUS 3HAHMHA, YMEHHUI, HABBIKOB XapPAKTEPU3YHOILIUX ITalbI
(popmMupoBaHUA KOMIIETEHUUMT

KonTponb ocBoeHus nuciuiuindbl b1.0.32 «CBETOTEXHUKANTIPOBOJIUTCS B
coorBerctBuu ¢ [InKyoI'AY 2.5.1 «Tekymuii KOHTpOJb YCIIEBAEMOCTH H
MPOMEXKYTOYHAsL aTTECTAlUsl CTYICHTOB». TeKyluid KOHTPOJb MO JUCIUILINHE
MO3BOJISIET OLICHUTH CTENEHb BOCHPHUSATHS Y4e€OHOrO Marepuana M MPOBOIUTCSA
JUISL OLCHKH pPe3yJIbTaTOB HM3Y4YCHHS pa3feioB/TeM NUCHUIUIMHBI.  Tekyrui
KOHTPOJIb TPOBOJMUTCS KaK KOHTPOJb TeMaTUYeCKud (MO HUTOraM HW3y4YeHUs
OTIPE/ICIICHHBIX TEM JUCHUIUIMHBI) U PYOekHBIM (KOHTPOJb OIMPEACIIEHHOTO
paszena Wi HECKOJIbKUX pa3leioB, Mepel TeM, KaK NPUCTYNUTh K H3Y4YEHHIO
OouepeIHOM YacTu yueOHOIro MaTepuana).

KpurepusiMmu  oueHku  pedepara  sABISIOTCA:  HOBU3HA  TEKCTA,
000CHOBaHHOCTb  BBIOOpAa HMCTOYHUKOB JIMTEPATYpPbl, CTENEHb PACKPBITHS
CYIITHOCTH BOIIPOCA, COOMIOACHUS TPeOOBaHUN K 0(DOPMIICHHUIO.

OrneHka «OTJIMYHO» — BBIMOJIHEHBI BCe TPeOOBaHUs K HallMCaHUIO pedepara:
o0o3HayeHa npobiiemMa U 000CHOBaHA €€ aKTYallbHOCTb; C/IeJIaH aHAJIU3 Pa3IMYHBIX
TOYEK 3PEHUSI Ha pacCMaTPUBAEMYIO MPOOJIEMY U JIOTHYHO U3JI0KEHA COOCTBEHHAS
MO3UIKs;, CHOPMYIMPOBAHBI BBIBOJBI, TEMa PACKPHITA IOJHOCTHIO, BBIICpKAH
00bEM; coOJTI0ICHBI TPEOOBAHHUS K BHEITHEMY O(DOPMIICHHUIO.

OueHka «Xopouo» — OCHOBHbIE TpeOOBaHUsI K pedepaTy BBIIOJIHEHBI, HO
Ipyd HTOM JIONYIIEHbl HENOYETHl. B 4YacTHOCTHM, HMEIOTCA HETOYHOCTH B
U3JIOKEHUM MaTepuana; OTCYTCTBYET JIOTMYECKas IIOCIEA0BaTEIbHOCTh B
CY)KIEHUSX; HE BbIIEpKaH 00bEM pedepara; UMEIOTCs yIylIeHUs B 0()OpMIICHUU.

OLeHKa «yIOBJIETBOPUTEIbHO» — HUMEIOTCS CYIIECTBEHHBIE OTCTYILICHHS
oT TpeboBaHumii Kk pedepupoBannio. B 4acTHOCTH: TeMa OCBeleHa JIHIIb YaCTUYHO;
JOMyIIeHbl (aKTHUEeCKHEe OIMMOKM B COAEpKaHUU pedepaTa; OTCYTCTBYIOT
BBIBOJIBL.

OueHka «HeyIOBJETBOPUTENbLHO» — Tema pedepata HE pacKpbITa,
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OOHapy>KMBAETCsl CYIIECTBEHHOE HEMOHMMaHHUE TMpoOieMbl Wiau pedepaT He
MIPE/ICTABIIEH BOBCE.

Kpurtepuu oneHkH J1adOpaTOPHBIX padoT

Ouenka «5» (OTJIMYHO): BBINOJHEHBI BCE 3aJaHUs JIAOOPAaTOPHOU padoTHI,
CTYAEHT YETKO U 0€3 OIMOOK OTBETUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI.

Ounenka «4» (XOpowIo): BBITOJHEHBI BCE 3aJlaHus JTAOOPATOPHON padoTHI,
CTYACHT OTBETHJI HA BCE KOHTPOJIbHBIC BOMPOCHI C 3aMEYAHHUSIMH.

Ouenka «3» (yIOBIETBOPUTENILHO: BHIIIOJIHEHBI BCE 3aJjaHus J1ab0opaTOpHOU
paboTBl C 3aMeuYaHUsMH, CTYACHT OTBETHJI Ha BCE KOHTPOJBHBIC BOIMPOCHI C
3aMeUYaHHUsIMHU.

Ouenka «2» (He 3auT€HO): CTYAECHT HE BBIIOJIHWI WM BBIIOIHUI
HEMpPaBUIbHO 33JaHUs Ja00paTOpHOM pabOThl; CTYAEHT OTBETUI Ha KOHTPOJIbHBIE
BOIIPOCHI C OIIMOKAMH U HE OTBETHUJI HA KOHTPOJIbHBIE BOPOCHI

Kpurtepun oueHKH 3HAHUI NPU NPOBEACHUM TECTHUP OBAHMUS

OleHKa «OTJMYHO» BBICTABISICTCS MNPH YCJIOBUU TMPABUJIBHOTO OTBETa
CTyJICHTa HE MeHee ueM Ha 85 % TeCTOBBIX 3aJJaHuli;

OLeHka «XOpOIINO» BBICTABISIETCS IPU YCIOBUM MPABHIBHOTO OTBETA
cTyAeHTa He MeHee 4eM Ha 70 % TeCTOBBIX 3a/1aHUM;

OLeHKa «yI0BJIETBOPUTEIbHO» BBICTABIIIECTCS MIPU YCIOBUU MPABHIBHOTO
OTBETA CTYyJICHTa HE MeHee ueM Ha 51 %;

OlLeHKa  «HEYOBJIETBOPUTEJIbHO»  BBICTABISICTCS  NPU  YCJIOBUHU
PaBUIILHOIO OTBETA CTYJIeHTAa MeHee 4eM Ha 50 % TeCTOBBIX 3a1aHUM.

Pe3ynbrarhl TEKyIIEro KOHTPOJSI MCIHOJB3YIOTCS TIPU  IPOBEICHUU
IPOMEKYTOYHOU aTTECTALIUH.

KpuTepuu oieHKH KYpPCOBOT OIIP0E€KTA

OlieHKa «OTJIMYHO» — KYpPCOBOM TMPOEKT BBHITIOJHEH B MOJHOM OOBEME C
Y4E€TOM BCEX YCTAHOBIICHHBIX TPEOOBAaHUUN MO CTPYKTYpPE M COIEPKAHHIO; BCE
IIPOBEICHHBIE PACUEThl IMOJTBEPXKIAIOT I11€JI€CO00PAa3HOCTh BBIIBUHYTOM HJICH,
CTUJIb U3JIOKEHHUSI MaTepraja U KaueCTBO pabOThl CBUJIETEILCTBYIOT O TOTOBHOCTH
oOyuaromierocss K MNpoecCHOHATbHOM NeATENbHOCTH B o0jacTh Ou3Hec-
IJJAHUPOBAHUS; BO BpeMsl 3allUThl KypCOBOTO MpPOEKTa OOYyJaloIIHMiics JAepiKalics
YBEPEHHO, Ha BCE BOMPOCHI 1Al HCUEPITHIBAIONTNE OTBETHI.

OreHKa «XO0poIIo» — KypCOBOMIPOEKT BBIMIOJIHEH B IOJIHOM OOBEME C
Y4E€TOM BCEX YCTAHOBJICHHBIX TPEOOBAHUM IO CTPYKTYPE U COJACPKAHUIO; B I[EJIOM
pacdeTbl BBIMOJHEHBI BEPHO TMPH BO3MOXXHOM HAIMYWUA HEOOJBIIUX OIIHOOK,
KOTOpBI€ BIOCEACTBUM OBLIM MCIPABJICHBI; Ka4e€CTBO PaOOTHI CBUIAETEILCTBYET O
BO3MOYKHOCTH OOydaromerocss B JajdbHEHIIeM 3aHUMAaThCs pa3pabOoTKoW Ou3Hec-
IJIAaHOB; BO BpeMs 3alllUTHl KYpPCOBOIO MPOEKTa OOYYAIOLIUNUCS Jeprajcs
JIOCTAaTOYHO YBEPEHHO, Ha BCE BOIIPOCHI J1aJl TTOJTHBIC OTBETHI.

OlleHKa «Y/0OBJIE€TBOPUTEIbHO» — KYPCOBOM MPOCKT BHITTOJIHEH B IOJTHOM
o0beMe ¢ YYEeTOM BCEX YCTAaHOBJIICHHBIX TpPEeOOBAaHWW II0 CTPYKType H
COJIEpKaHUI0; OOJIbINIas YacTh PacuyeTOB BBINOJHEHA BEPHO, B TO KE BPEMS €CTh
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CYIIIECTBEHHBIC OIIMOKU, KOTOPhIC OBILIM HCIPaBICHBl HE MOJHOCTHIO; BO BpeMs
3alIUTHl KYpCOBOIO MPOEKTa OOYYaIOIIUMCS JepiKayicsl HEJOCTAaTOYHO YBEPEHHO,
HE J1aJl TTOJIHBIE OTBETHI HA BCE BOIPOCHI.

OlicHKa «HEYyJIO0BJIETBOPUTEIbHO» — KYPCOBOMIIPOEKT HE COOTBETCTBYET
YCTaHOBJIEHHBIM TPEeOOBAHUSAM MO CTPYKTYPE U COACP)KAHUIO; 3HAUUTEIIbHAS YacCTh
pacyeToB COACPKHUT OIMMOKH, KOTOphIe HE OBUIM HMCIpPaBIICHBI MOJHOCTBHIO; BO
BpEMS 3aIUThl KYPCOBOTO MPOEKTa O0YJAIOIIUICS IepkKajicsi HEYBEPEHHO, HE Jajl
OTBETHI Ha BCE BOIPOCHI JUOO HE OBUT JOMYIIEH K 3alUTe H3-3a HETOTOBHOCTHU
paboTHI.

Kpurepun oneHkn Ha IK3aMeHe.

OneHKa «OTJIMYHO» BBICTABISICTCA OOydJaronemMycs, KOTOpbI oOnamaer
BCECTOPOHHUMH, CUCTEMATU3UPOBAHHBIMM M IIIYOOKMMH 3HAaHUSIMHU MaTepuasa
y4eOHOI MporpamMmbl, yMeeT CBOOOAHO BBIMOJHATH 3aJaHUsA, MPEIYyCMOTPEHHBIE
y4e0HOM TPOrpaMMOi, YCBOWJ OCHOBHYIO M O3HAKOMMJICS C JIOMOJIHUTEIHHOU
JUTEpaTypol, peKOMEHIOBaHHON y4yeOHoW mnporpammoil. Kak mpaBuio, olieHka
«OTJINYHO» BBICTABIICTCA O0YYAIOIIEMYCSl YCBOMBIIEMY B3aUMOCBS3b OCHOBHBIX
MOJIOKEHUN W TOHSATUM AUCIUIUIMHBI B WX 3HAYEHUHU [JIs1 IpHOOpeTaecMoi
CHEIUAIbHOCTH, TMPOSIBUBLIEMY TBOPYECKHE CIOCOOHOCTH B  IOHUMAaHUHU,
W3JI0KEHUN 151 HCIIOIb30BAHUH yueOHOro Marepuala, IIPaBUIILHO
00OCHOBBIBAIOIIEMY TPUHATHIE PEUICHUS, BIAACIONIEMY Pa3HOCTOPOHHUMHU
HABbIKAMHU U MPUEMAMU BBITIOJIHEHUS MPAKTUUECKUX PaboT.

OneHka «XOpomo» BBICTABIAECTCS OOYYaIOMIEMYCs, OOHAPYXUBILIEMY
MOJIHOE 3HAHWE Marepuaja y4eOHOM MpPOrpaMMbl, YCIEIIHO BBIMOIHSIONIEMY
PEeyCMOTPEHHbIE y4eOHOW MpOrpaMMoOil 3a/laHus, YCBOUBIIEMY MarepHual
OCHOBHOM JIUTEPATYpPbl, PEKOMEHI0BaHHON yueOHOH nporpammoii. Kak mpasuio,
OILIEHKA «XOPOIIO» BBICTABJIISIETCS oOydaroremycs, IIOKa3aBLIEMY
CUCTEMATU3UPOBAHHBIM XapakTep 3HAHUW MO AUCIUIUIMHE, CIHOCOOHOMY K
CaMOCTOSITEJIbHOMY TIOMOJIHEHUIO 3HAaHMM B XOJ€ JalibHeWIeld ydeOHOU u
npoeCCUOHATBHON JAEATEeNbHOCTH, MPAaBUIBHO MPUMEHSIOIIEMY TEOPETUYECKUE
NOJIOKEHUS TPU PEUIEHUWH NPAKTUYECKUX BOIPOCOB U 337ay, BIIAJCIOLIEMY
HEOOXOJMMBIMU HABBIKAMH U MPUEMAMHU BBIMOIHEHUS TPAKTUYECKUX padoT.

OueHka «yJa0BJIeTBOPUTEIbHO» BBICTABIISIETCS 00yYaroleMycsi, KOTOPbIi
MoKa3zaj 3HAaHME OCHOBHOIO MaTepuajia ydyeOHOM mporpaMMbl B OOBEME,
JIOCTAaTOYHOM M HEOOXOJMMBIM JUIsl JajdbHEUIlel yuyeObl U MPeAcTosAIed padoThI
[0 CIENUAIBHOCTH, CIPABWICA C BBIIOJIHEHUEM 3aJaHHUM, MPEAYCMOTPEHHBIX
y4eOHOM MpOrpaMMoi, 3HAKOM C OCHOBHOM JHMTEpaTypoi, PEKOMEHOBAaHHOM
yueOHOM  mporpammoit. Kak  mpaBuio, OIEHKAa  «YJIOBJIETBOPUTEIHLHO»
BBICTABJISIETCSI  00yYaromeMycsi, JOMYCTUBIIEMY IOTPEIIHOCTH B OTBETax Ha
9K3aMEHE WJIM BBINOJIHEHUH HK3aMEHAIIMOHHBIX 3aJaHui, HO oOJajaronieMy
HEOOXOJMMBIMU 3HAHUAMH TOJ PYKOBOJICTBOM MpErojaBaTeis IJsl YCTpPaHEHHUS
3TUX MOTPELIHOCTEM, HAPYLIAKIIEMY [OCIEI0BATEIbHOCTE B  U3JI0KEHUU
y4eOHOrO MaTepuaja ¥ HCHBITHIBAIONIEMY 3aTPYJHEHUS TIPU  BBINOJTHEHHUH
IPAKTUYECKUX PadoT.
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OneHka «HeyJAOBJICTBOPUTEJIbHO» BBICTABIIETCA O0O0ydarolleMycsi, He
3HAIOIIEMY OCHOBHOW YacTH MaTepuajia y4eOHOW MporpaMMsbl, JTOMYCKAIOIEMY
OPUHLUHUIINAATIbHBIE OIIMOKM B  BBIIOJHEHMM TMPEAYCMOTPEHHBIX  Yy4eOHOMU
IporpamMMon 3aJJaHui, HEYBEPEHHO C OOJIBIIUMU 3aTPYAHEHUSAMHU BBIIOJIHSIOLIEMY
npaktuyeckue padborel. Kak mpaBuiio, OIEHKAa «HEYIOBIETBOPUTEIHLHO
BBICTABJISICTCSl 00yJaroneMycsi, KOTOpPbI HE MOXKET MPOJOJDKUTh OOydEHHE WIIH
OPUCTYIUTH K JEATENbHOCTHU MO CIEUUATBHOCTH IO OKOHYaHUM YHUBEpCcUTeTa 0e3
JOTIOTHUTEIIbHBIX 3aHSATUI 110 COOTBETCTBYIOIIEH AUCIUIUIAHE.

8 IlepeyeHb OCHOBHOI U IONOJHUTEIbHOI JIUTEPATYPbI
OcHoBHasi yueOHas auTeparypa

1. [MManuoB, A. b. OCHOBBI CBETOTEXHUKH [DNEKTPOHHBIN pecypc|
yueOHuK 1yist By3oB / A. b. Illanuios. — U3n. 2-e, gom. u nepepadb. — M. : Jloroc,
2012. — 256 c. — (HoBas yHuBepcu- terckas oubmauoreka). - ISBN 978-5-98704-
586-2 - Pexum noctyma: http://znanium.com/catalog/product/469432 . — OBC
Znanium.

2. DnekTpuueckoe ocBelieHue: YdeOHoe mnocobue / [pobo A.B. -
Mmu.:PUIIO, 2017. - 219 c.: ISBN 978-985-503-726-3 - Pexum mocryna:
http://znanium.com/catalog/product/978374. — OBC Znanium.

3. OcBeTHTENbHBIC YCTAHOBKH MPOMBINIJICHHBIX M TPAXIAHCKAX OOBEKTOB :
yue6. mocobue / B.IL. IllexoBmoB. — M. : ®OPYM : UHOPA-M, 2019. — 158
c.— (Cpennee mpodeccuoHaabHoe oOpa3zoBaHue). - PexuMm  mocryna:
http://znanium.com/catalog/product/1003778. — 3bC Znanium.

4. Opanckuit FO.I'. OCHOBBI CBETOTEXHUKH [DJIEKTPOHHBINA pecypc]:
yueoHoe mocobue/ Opanckuit FO.I'., JIu H.M., Pe3BanoBa D.A.— DneKTpoH.
TeKCTOBEIE naHHbIe.— Kazanp: Ka3zanckuii HallMOHAJIBHEBEIM HCCIIEN0BATEIILCKUN

TeXHojoruyeckuii  ynuBepcuter, 2016.— 84 c— Pexum gocryna:
http://www.iprbookshop.ru/79459.html.— 5BC «IPRbooks».

JlonosHUTEeIbHAsTy4YeOHAS JTUTepaTypa

1. Aunpee A.H. Ontudeckue uamepeHus [ DJIEKTPOHHBIA pecypc]: yueOHoe
nocobue/ AunpeeB A.H., I'aBpunoB E.B., Umanun I'.I'.— DnexkTpoH. TEKCTOBBIC

nanaeie.— M.: Jloroc, YuuBepcuterckas kHura, 2012.— 416 c.— Pexum
nocryma: http://www.iprbookshop.ru/9092.— 3BC «IPRbooksy.
2. lllarmapos, B. M. BonokonHo-ontrueckune yCTpOMCTBA

TEXHOJOTHYECKOT0 Ha3HaueHus : yueOHnoe nocooue / B. M. [llannapoB. — Tomck :
ToMcKkHiiI  TOCyIapCTBEHHBIM  YHUBEPCUTET  CHUCTEM  YIPABICHUS U
paauosnektponuku, 2012. — 198 c. — ISBN 978-5-86889-377-3. — TekcT :
ANEKTPOHHBIN // DnexTpoHHo-OnbnoreyHas cucrema [PR BOOKS : [caiit]. —
URL.: http://www.iprbookshop.ru/13928.html (narta oopamenus: 10.05.2020).

3. MomyanoB, A. [I. DHeprocoeperariiee ONTHYECKOE OOJyUdCHHUE
IPOMBINUIEHHBIX TerunIl : MoHorpadus / A. I'. Momuanos, B. B. Camoiinenko. —
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http://znanium.com/catalog/product/469432
http://znanium.com/catalog/product/978374
http://znanium.com/catalog/product/1003778
http://www.iprbookshop.ru/9092
http://www.iprbookshop.ru/13928.html

CraBporionib : CTaBpOIOJBCKHA TOCYJApPCTBCHHBIN arpapHbIii  YHHUBEPCHUTET,
AT'PYC, 2013. — 120 c. — ISBN 978-5-9596-0826-2. — TeKcT : 3JeKTpOHHBI# //

DnekTpoHHO-OMOanoTeunas cuctema IPR BOOKS : [caiir]. — URL:
http://www.iprbookshop.ru/47401.html .
4. TlonynpoBoanukoBas ceerorexHuka .— CII6. : Menua KuT. — Pexum

nocryma:http://www.iprbookshop.ru/38629.html.— 5BC «IPRbooks».

O llepeueHn pecypcoB HHGOPMAITMOHHO-TEJTEKOMMYHUKAIIUOH-
Hoil ceTu «HTEpHET»

JIEKTPOHHO-0MOINOTeYHbIe CHCTEMbI OMOIMOTEKH, UCIIOJIb3yeMble B
Kyb6anckom I'AY um. I.T. TPYBUINHA

No|  HammeHoBaHue pecypca TemaTuka YPpoBEHb JOCTYyIIA

1.| IPRbook YHuBepcaipHast WHTEepHET nocTyn

2.| ObpazoBarenbHbII TOpTA YHuBepcaipHas Hoctyn ¢ TIK
KyoI'AY YHUBEPCUTETA

10 MeToauyeckue yka3zaHusi JJjisi 00y4arOUUXCsA MO0 OCBOEHUIO
TUCUMIIIMHBI

1. Kyapsaxos A.I'. Cerorexnuka. JlabopaTopHblii npaktukyMm / Kynpskos
A.I'., Typuanurn O.C., JleikoB A.C., Jlyzan A.A. / VYuyeGHO-METOAHYECKOE
nocoowue. - KpacHopap: Ky6l'AY, 2014. - 99c. —Pexum
nocryma:https://kubsau.ru/upload/iblock/65b/65b3ba92d6e375bbd7b7cfa976e566
3.doc . — O6pazoBarenbHbIi IopTas Kyol'AY.

2. CynranoB I'.A. KypcoBoe npoektupoBanue mo cBerorexuuke / CyaTaHoB
I''A., KynpsikoB A.I'., Typuanun O.C. / YuebHoe nocodue. — Kpacnomap: PO
Kyol'AY, 2010. — 127c. —Pexum JOCTyTIA:
https://kubsau.ru/upload/iblock/3db/3dbbe042c97a0de307722cc5ecchbd71.doc. —
O6pazoBarenbubiii mopran Kyol'AY.

3. Kympsxos A.I'., JleikoB A.C., Jlyzan A.A. «Pabowas Tterpamp K
nabopatopHbIM paboTaM 1o Kypcy «Cerorexnukam». Kpacnonap 2011 r. —Pexxum
nocryma:https://kubsau.ru/upload/iblock/c4a/c4a36d791c39f5ee8b63bal334480b4
a.docx . — O6pazoBarenbHbIN mopTa Kyol'AY.

11 IlepeyeHb MH(OPMANMOHHBIX TEXHOJOTHH, MCIOJb3yeMbIX
MPH OCYLIECTBJCHUHN 00pa30BaTEJBLHOIO IpoLecca

NudopmarimonHsie TEXHOJOTHM, WCHOJb3YEMbIE TP  OCYIIECTBICHUN
o0pa3zoBaTelpbHOTO Mpoliecca 10  JUCHUIUIMHE  TO3BOJIAIOT:  OOECIEeUUTh
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https://kubsau.ru/upload/iblock/65b/65b3ba92d6e375bbd7b7cfa976e56f63.doc
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

B3aMMO/JICHCTBHE MEXKY YYaCTHUKaAMU 00pa30oBaTEIbHOIO MPOIECcca, B TOM YHUCIE
CUHXpOHHO€ U (WJIM) aCHHXPOHHOE B3aMMOJIEUCTBUE IOCPEJICTBOM CETH
"Untepuer"; ¢uxcupoBaTh X0J 00pa3oBaTEIbHOTO Mpollecca, pe3yJbTaToB
MPOMEXYTOYHOM aTTecTald MO0 JUCHUIUIMHE U  PE3yJbTaTOB OCBOCHUS
0o0pa30BaTeNbHONW TMPOTPaAMMBI; OpPraHW30BaTh MPOIECC OO0pa30BaHUS ITyTEM
BU3yalu3allud  u3y4aeMol  WHGOpMAIMK  TOCPEACTBOM  HMCIOJIb30BaHMUS
npe3eHTali, y4eOHbIX (UIBMOB; KOHTPOJIMPOBATH PE3YyIbTaThl OOY4YECHHS Ha
OCHOBE KOMITHIOTEPHOT'O TECTHPOBAHUS.

[lepeuens nuuensuonnoro 110

No | HaumeHnoBaHue Kparkoe onucanue

1 | MicrosoftWindows OmnepanioHHas CHCTEMa

2 | Microsoft Office (BxmouaeTWord, Excel, | [lakeT ouCHBIX MPUITOKCHHIA
PowerPoint)

[TpumepHbIii IepeyeHs CBOOOIHO pacnpocTpansiemoro 110

Ne | HammeHnoBanue KpaTKOC OIIMCaHHuC

1 | Dialux - mporpamMma st pacuéra u | http://www.dialux-help.ru
POCKTUPOBAHUS OCBEIICHUS.

2 | CalculuxArea — mporpamma mis pacueta | http://pmsvet.ru/calculux-
OCBEIIICHUSI TPOMBINUICHHBIX, CIIOPTUBHBIX | Svetotehnicheskaya-
COOPYKEHUH, KPYITHBIX TOProBuIX | programma-ot-philips.html
O0BEKTOB, a TaKXKe, I BCEBO3MOXKHBIX
3a71a4 HaPYXHOI'O OCBCHICHUA

[lepeuenr mpodeccroHambHBIX 0a3 JaHHBIX U WHGOPMAIIMOHHBIX CIPABOYHBIX
CHCTEM

Ne HaunmenoBanue pecypca YpoBeHb 1ocTyna
1. | «Pacuér ocCBeTUTEIBbHBIX YCTAaHOBOK C JIaMIaMH

Komnsroteps! kadenpsl,
CCBUIKA

HaKaJIMBaHUS JJI IPOU3BOJCTBEHHBIX ITOMEIEHUINY.
ABTOPCKHI TPOrpaMMHBIH MPOITYKT

2. | «Pacuyét cuI0BBIX U OCBETUTEIBHBIX IPOBOIOK KommnbroTepsl Kadeapsl,
ABTOPCKHI IPOrpaMMHBINA TPOAYKT CCBUIKA

12 MaTepuaJibHO-TeXHUYECKOE olecreyeHue st 00y4dyeHHs
M0 JUCUHUIJIMHE

[TInanupyemblie moMeNeHust 1Jisl TPOBEICHUS BCEX BUJIOB YUeOHOM JESITENIbHOCTH

HaunmenoBanme HanmeHnoBaHnue nomeueHmii Ajsi NpoBeIeHUsI BeexX Anpec (MecTOMO0KEHUE)
Ne \y4eOHBIX MpeAMETOB, BH/IOB y4e0OHOIi 1esiTeTbHOCTH, MPeAyCMOTPEHHOMH noMeleHUu’ 1JIs
KYPCOB, AUCHHILINH YueOHbIM IIJIAHOM, B TOM YHUCJIe, IOMelleHUl I NpoBeJeHUs BCeX BUI0B
(mopayeit), CaMOCTOATEIbHOI padoThl, ¢ YKa3aHHEM NP eYHs y4eOHOoli 1esITeIbHOCTH,
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NPAKTHKH, HHBIX
BHU/I0B y4eOHOIi

OCHOBHOT'0 000pYI0BaHHS, Y4eOHO-HATJIAIHBIX NOCOOMIi
U MCNO0JIB3YEeMOro MPOorpaMMHOro odecneyeHus

MpegycMOTPeHHOH Y4eOHbIM
IJIAHOM ( B cIy4ae

AeATeILHOCTH, peanu3anuu
MpeaycMOTPEeHHBIX o0pa3oBaTeIbHbBIX
Y4eOHbIM IJIAHOM porpamMm B ceTeBoii popme
oOpa3oBaTeILHOI AOMOJHUTETBHO

MpOrpaMMBbI YKa3bIBaeTcst
HaNMeHOBaHHe
OpraHM3ainum, ¢ KOTOpou
3aKJIK04YeH JI0T0BOP)
CBeTOTEXHUKA ITomerenue Ne3 3J1, mocagounsix mecT — 100; mromanb 350044, KpacHomapckuit
— 129,5 M?, yuebHAas ayAUTOPHS I HPOBEIEHHUS Kpait, r. KpacHozaap, yi. um.
Y4eOHBIX 3aHATHH. Kanmmawnna, 13
crenMan3upoBaHHas MeOenb(yueOHas 1ocka, yueOHas
Mebenb);
TEeXHUYECKHE CPelICTBA 00yUeHUs, HAOOpHI
JIEMOHCTPAIIMOHHOTO 000PYA0BaHUS U y4eOHO-HAIIISAHBIX
mocobuit (HOyTOyK, MPOEKTOp, SIKPaH);
nporpammuoe obecrieuerue: Windows, Office.
CBETOTEXHUKA ITomemenune Ne301 DJI, mocamoyHbIX MecT — 27; 350044, KpacHomapckuit
wiomaas — 52,6 M2yuebHas ayauTopus I IPOBEIEHUs | Kpaii, T. KpacHonap, yi. um.
Y4eOHBIX 3aHATHH. Kanununa, 13
KOHJHIHOHep — 1 mT.;
XOJIOJMIBHUK — | IT.;
nmabopaTopHoe 000pyIOBaHNE
(crenn mabopaTtopusiii — 11 mrt.;);
TEXHUYECKHE CPEACTBa 00ydeHUs
(oxpaH — 1 mT,;
MOHMTOp — 1 1IT.;
KOMIIBIOTEp MepCOHATbHBIA — 1 mIT.);
CHeIHATH3UPOBaHHAS MeOeIh(yueOHas JoCKa, yaeOHas
Me0erh).
CBeTOTEXHUKA Iomemenne Ne205 DJ1, mocagodHbIx MecT — 28; mnomans 350044, Kpacromapckwii

— 87,3 M?%; noMelleHye i cCaMOCTOATENbHOM paboThl
oOydJaromuxcsl.

TEXHUYECKUE CPEeICTBA O0YUCHUS

(mpunTep — 1 10IT;

9KkpaH — | mt.;

cereBoe obopymoBanne — 1 mT.;

KOMIIBIOTEp MTePCOHATBHBIN — 14 1mT.);

Joctyt k cetn «VIHTepHeTY;

JOCTYII B QJICKTPOHHYIO HH(POPMALMOHHO-
00pa30BaTENbHYIO CPEAY YHHBEPCHTETA,
crienraIn3upoBanHas MeoOenb(yueOnas MeOen ).
I[porpammuoe obecrieuenne: Windows, Office,
CIIEIMATTM3UPOBAHHOE JIMLIIEH3UOHHOE ¥ CBOOOJHO
pacrpocTpaHsieMoe IporpaMMHOe 00ecrieueHue,

Kpaii, r. KpacHonap, yi. uM.
Kamunauna, 13

IpeIycMOTpeHHOe B pabodeil mporpamme
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