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PabGouas mporpaMma  JIMCUUIUIMHBL B1.0.32 «CBETOTEXHHUKA»
paspaborana Ha ocHose PI'OC BO 35.03.06 «ArpouH)XeHEpHs» YTBEPKACHHOIO
npuka3zom MuHHECTEpPCTBa 00pa3oBaHUs U HAYKH P® 23asrycra 2017 r. Ne 813.
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KaHJl. TEXH. HayK, JOLEHT &,:/ e ey H.A. I'pankuna

Pabouast mporpamma oOCyKJeHa M PEeKOMEHJ0BaHa K YTBEPKICHHIO peIleHreM
kadephl IPUMEHEHHUS dJeKTprdecKoit suepruu ot 7.06.2021 r., mporokon Ne 36.

3aBeayroluii kapeapoi

KaH/l. TEXH. HayK, JOLUEHT % A.l'. Kynapsikos

gd -’

Pa6ouas nmporpamma o00peHa Ha 3ace/JaHuH METOIMUECKOH KOMUCCUH (haKyIbTeTa
sHepreTuky ot 15.06.2021 r., mporoxon Ne 10

[Ipencenarens

METOIMYECKON KOMUCCHUU %/ :
J1 -p TeXH. HayK, mpodeccop ' ﬁ.l‘. CrprKkoB

PyxoBoaurens

OCHOBHOU IPO¢eCCHOHAILHOM

00pazoBaTeIbHON IIPOIpaMMBbl W

KaHJI. TeXH. HayK, JJOLEHT / / C.A. Hukonaenko




1 He.]'ll) M 3a1a49Y1 OCBOCHHUSA JUCIHUIIJIMHBI

Ieabto ocBoeHMS AUCHUILIMHBI «CBETOTEXHUKA» sIBIsieTCS (GOPMUPOBAHUE
y CTYICHTOB CUCTEMbl 3HAHUW W TMPAKTHYECKUX HABBIKOB ISl PEIICHHS 3a/1ad
3 PEKTUBHOTO HCTOJIb30BAHUS ONTHYECKOTO M3IYyUYCHHUS] U DJICKTPOIHEPTUU B
CEIbCKOXO03IMCTBEHHOM MPOU3BOCTRBE.

3agaun JUCHUIIINHBI

—13y4CHHE HOBEWIIIETO CBETOTEXHUYECKOI'O o0opynoBaHus 5
OCBETUTENLHOM  apMaTypbl JJid TNPUMEHEHUS B  Pa3IMYHBIX  00JacTAX
IIPOMBIIIIJIEHHOCTH U C.X. TIPOU3BOJICTBA;

—3y4eHHE BBIOOpA CBETOBBIX M OOJyYaTeNIbHBIX MPUOOPOB, pacuera Ux
pa3MmereHus, BbIOOpa THMA JIAMI M OMNPEACIICHHE HX MOTPEOHOM MOIIHOCTH,
pacuéra pekMMOB PabOThl CBETOTEXHUUECKUX YCTAHOBOK.

2 IlepeyeHb IJIAHMPYEMbIX Pe3yJbTATOB O0y4YeHUS IO

AUCIHMIJINHE, COOTHECEHHBIX C IUIAHUPYEMbIMH pe3yJbTaTaMu
ocsoenus OITOII BO

B pe3yabrare O0CBOCHUS TUCUUIUIMHBI (POPMHUPYIOTCH CJIeAyHOLIue
KOMIIETEHLIMH

YK-2 - CnocobGen onpenensTe Kpyr 3ajja4 B paMKaxX MOCTABJICHHON IEJH U
BBIOMpATh ONTHUMANIbHBIE CIIOCOOBI WX PEIICHUs, HCXOIsi U3 JEHCTBYIOIIMX
IIPABOBBIX HOPM, UMEIOLIIMXCS PECYPCOB U OTPAHUYECHUN;

OIIK-2 - CnocobeH uCMONb30BaTh HOPMATUBHBIE TPABOBHIE AaKThl U
o(QOpMIISTH CHIEIUANTBHYIO JOKYMEHTAILIUIO B TPO(ECCHOHATBLHOM eI TeIbHOCTH;

3 Mecto nucunmuiudbl B cTpykrype OIIOII BO

«CBeTOoTEXHHUKA» ABIIIETCS AUCHUIUIMHON oOsa3arensHON dactu OIIOIT BO
MOATOTOBKM  oOywatomuxcsi 1o HampabieHuto  35.03.06«ArpouHxKeHEpHsI»,
HAIPaBJICHHOCTD ''DIEKTPOOOOPYAOBAHHE U DIIEKTPOTEXHOIOTHH .

4 O0beM qucuuIIMHbI(_ 144 yacoB, 4 3a4e€THBIX €IMHUII)

O6beMm, yacoB
Bunbl yueOHoI paboThI
Ounas 3aouHas

KonTakTHas pa6ora 56 20
B TOM YUCIJIE:
— ayAUTOPHAs IO BUAaM y4e€OHbIX 3aHITUN 50 14

— JICKIIUH 18 4

— TIPAKTUIECKUE 16 6

— nabopaTopHbIe 16 4
— BHEAyAUTOpHAs 6 6




. O0beMm, JyacoB
Bunbl yueO6HOM paboThI
Ounas 3aouHas

— 3a4er - -

— DK3aMeH 3 3

— 3aIlUTa KYPCOBBIX MMPOEKTOB 3 3
CamocTosiTesibHast padoTa 88 124
B TOM YHCIIE:
— KypcoBasi paboTta (ITpOeKT) 18 18
— IPOYHE BUbI CAMOCTOSITEIbBHON PabOTHhI 70 106
Hroro nmo nucuuminHe 144 144

5 CoaeprkaHue IMCIHUATNIINHbBI

[To wToram w3ydaeMOH JUCIUIUIMHBI CTYIASHTHI (OOydaromuecs) CIaroT
9K3aMEH, BBITMIOJHAIOT KypCOBOMIIPOCKT.
JlucuuruiiHa u3ydaercs Ha 3 Kypce, B 6 cemecTpe (04HOE), a TaKKe Ha
4 xypce B 7 cemectpe (3a049HOE).

Coaep:kaHue M CTPYKTYpPa IMCUMILVIMHBI 10 0YHOI (popMe 00yUeHUsI

Buabl yueOHo# padoThl, BKIKOYAS
CaMOCTOITE/IbHYI0 PadOTy CTY/IEeHTOB

=
E =
Ne HanmenoBaHne TeMbl g E ? U TPYA0EMKOCTh (B 4acax)
/ & = e
111I c yKa3a;{;/IHegf) ((:)g]I;IOBHI)IX ; < = I [TpakTuyeckue CaMocTosTeN
25 | of Jlekn 3aHATUS LHAS
S S
& 2 uu | (1abopaTopHbl pabora
€ 3aHSTHUS)
Bo3nukHoBeHue I
1 | mpeobpazoBanue ONTHYECKHUX 6 1 - 3
W3J1yYECHUIN
2 | CBeTOTeXHUYECKHE U3MEPEHUs OIIK-2 | 6 1 - 4
3 HcTouHMKH TETUIOBOTO U3JIyYEHUS YK-2 6 5 ) 3
OIIK-2
4 | DnexTpuyeckuil pa3psj B razax OIIK-2 | 6 2 - 5
l"azopa3psiHbie JaMIbl HU3KOTO
S nasnenus (IJIHJ) OIK-2 | 6 1 3
5 l"azopaspsianbie mammbl Bbicokoro | YK-2 1 i
nasnenus (I'JIB/]) OIIK-2
HopmupoBanue ocBenienus OIIK-2 2 -
8 KauecTBeHHBIE  XapaKTepUCTUKU ONK-2 | 6 9 i 9
OCBETHTEIILHBIX YCTAHOBOK
OcerutenbHpie  npubopsl. HWx | VYK-2
9 6 2 - 2
KIaccupUKaIus
10 [IpoextupoBanue snekrpudeckoro | YK-2 5 5 i 9
OCBEILIEHUS OIIK-2




Buabl yueOHoii padoThl, BKIOYAS
CAMOCTOAITEJIbHYI0 PadOTy CTY/ICHTOB

2
Ne HaumeHnoBanue Tembl ci ] g U TPYA0EMKOCTH (B yacax)
n/ C yKa3aHHEM OCHOBHBIX g-% S [Tpaxruyeckue |
0| BOIIPOCOB = E @1 Jlexn 3AHATHS aMoctoATe]l
2 = ©) bHas
5 g un | (J1abopatopHbI pabora
€ 3aHATHUS)
Boznelicteue OY  Ha KuBble
OpraHu3MBbI U JIp. TeJa YK-2
11 . 6 1 - 2
OO6mme  mpuHnumsl  pacuéra | OIIK-2
00Jy4JaTeIbHbIX YCTAHOBOK
OO6nyuaTtenbHble YCTaHOBKH Y@
12 00sydeHus. Y CTAaHOBKHU st | YK-2 6 1 i 5
00myyeHust pacTeHui, ux
XapaKTePUCTHKHU
MpopadOTKa KOHCIIEKTOB JISKITUI 1
BOTIPOCOB, BBIHECEHHBIX Ha
13 | caMocTOSTENbEHOE H3yUeHHE, VK2 1 - - 2
N OIIK-2
W3y4eHHe OCHOBHOW H
JIOTIOJTHUTEIILHOW JINTEPATypPhI
KOHCIIEKTHPOBaHHUE MaTEepHAaJIOB,
. YK-2
14 | paGota co cripaBOYHOM 6 - - 4
JINTEPATypPOil
15 | TIOATOTOBKa K ompocy, YK-2 6 i i 5
KOJUIOKBUYMY, TECTUPOBAHUIO OIIK-2
BBITOJIHEHHE JIOMAIIHUX paboT ¢
MIPUBJICYEHUEM CIIEUATEHON
16 | TexHUYECKOM TUTEpaTyphl OIIK-2 | 6 - - 1
(cTIpaBOYHHMKOB, HOPMATUBHBIX
JIOKYMEHTOB U T.11.)
17 | moaroToBka K ciade 3K3aMeHa YK-2 6 - - 1
OIIK-2
BBonnoe 3aHATHE. Texunka
Oe3omacHOCTH B JlabopaTOpHH.
18 HNudopmarus 0 nopsiike | YK-2 5 i 5 i
BBIMIOJIHEHHUS ~ JTa0OPaTOpPHBIX U
MPaKTHYECKUX pPabdOT, O TMOpsIKe
OTYETHOCTH IO paboTam.
19 N3yuenne wuctounukoB TtemaoBoro | YK-2 6 i 5 i
W3ITy4eHHS
Cocras MPOEKTa CHCTEMBI
HCKYCCTBEHHOT'O OCBEILICHUSI.
20 OOmme  mnpaBwia  BblmodHeHus | YK-2 5 i 5 i
paznenoB npoekrta. CymectBytomue | OITK-2
HOPMBI U TpaBUia OGOPMIICHHS
MIPOEKTA
21 Cucrema ECK]. Ilo3unuoHHBIC VK-2 6 i 5 i
0003HaYeHUsI
OcBerurenbhpie  cetu.  CxeMbl
22 | mutatomux JuHUi. Buytpennuwe | YK-2 | 6 - 4 -
OCBETUTENbHBIE  ceTh.  Bribop




Buabl yueOHoii padoThl, BKIOYAS
CAMOCTOAITEJIbHYI0 PadOTy CTY/ICHTOB

P)
2 E
Ne HaumeHnoBanue Tembl o E g U TPYA0EMKOCTH (B yacax)
n/ C yKa3aHUEM OCHOBHBIX R IIpakTuueckue
0 BOIIDOCOR S = 3| g Camocrosren
p 2= O CKIJ 3aHATUA BHAS
(=2~
17071 1ab0paTOPHBI
o * (;abopatop pabora
€ 3aHSTHS)
MPOBOJIOB M CIIOCOOOB TPOKJIA IKH.
KommekroBanue rpynm. Ilorepu
HANPSDKESHAS B JIMHHSX.
N3yuenune ra3opaspsIHbIX
23 | HCTOYHHMKOB u VK-2 6 2 -
. OIIK-2
ITyCKOPETYIUPYIONICH armapaTypbl
YCTpoiicTBO, IPHHLMI  JEUCTBUSA
pubopoB JUIS M3MEPEHUs
24 | ocBeNIEHHOCTH nu|l YK-2 6 - 4 -
yIbTPa(QUOIETOBOTO  HM3ITydCHHS,
MIPaBHJIA TTOJTE30BAHMUS
HccnenoBanue TOIBYKHOM
oOnyyaTrenbHOW  YCTaHOBKM U VK-2
25 | 03HaKOMIICHHE C METOJ]aMH pacdéra OINK-2 6 - 2 -
JI03b1 yABTPadUOIETOBOTO
o0mydeHus
N3yuenune CBETUJIbHUKOB u
26 | V1 VK2 | 6| - 4 .
HCCJIeIOBAHUE UX XapaKTEPHUCTUK
HccnenoBanue JIBYXJIaMIIOBOM
27 | cxembl BKJTFOUEHHUS [IKP-2 6 - 2 -
OIIK-2
JIFOMHHECIIEHTHBIX JIAMIT
Nzydyenne mamn JIPJI w JIHaT m| VYK-2
28 6 - 2 -
CXEMBbI UX BKITFOUEHUS OIIK-2
Uccnenosanue paboThI VK-2
29 | JIFOMHHECLIEHTHON JIAMIIBI C OITK-2 6 - 4 -
pa3IuUHBIMU OajulacTaMu
UccnenoBanue paboThl  PTYTHO-
30 " P PIYIHO™ | onk-2 | 6| - 2 -
KBapLIEBBIX JIAMIT
HccnenoBanue SHEPreTUYECKUX
rapameTpoB ucrounukoB | YK-2
31 6 - 2 -
uHdppakpacHoro  msmydenus ¢ | OIIK-2
BOJIb()PaMOBO-HOTHBIM LIUKIIOM
HccaenoBanne
ANEKTPOTEXHIUUECKIX nu| YK-2
32 6 - 2 -
CBETOTEXHUYECKUX napamerpoB | OIIK-2
TETJIMYHOTO 00TyJaTens
IToctpoenue KPUBBIX
TOPU30HTAIBHBIX U BEPTHKAIBbHBIX | YK-2
33 6 - 2 -
M30MIOKC Ha Makete ObitoBoro | OIIK-2
TTOMETIICHUS
YK-2
34 | KypcoBoii mpoekT 6 - - 18
P P OIIK-2
YK-2
35 | 3ammTa KypcoBOIo MpoeKTa 6 - 3 -
T P P OIIK-2




Buabl yueOHoii padoThl, BKIOYAS

E E o CaMOCTOAITEIbHYIO Pa0OTy CTY1€HTOB
Ne HaumeHnoBanue Tembl S E 5 U TPYA0EMKOCTH (B yacax)
1/ C YKa3aHHUEM OCHOBHBIX g5 S [MpakTHueckue CaMocTosTen
I BOIIPOCOB Z 5 | 8| Jlexn 3QHATHS LA
S g uu 71a00paTOPHBI
e = ( GSaIP;SITI/IIzI) pabora
YK-2
35 | Cnaua sx3ameHa OINK-2 6 - 3 -
Hroro 18 | 38 | 88
Conep:xxanue ¥ CTPYKTYpa IUCHMILIMHBI 110 32049HOI (popMe 00ydeHUs
o o Buabl yueOHoii padoThl, BKIOYAS
2 = o CaMOCTOSITEJIbHYIO Pa0OTY CTY/IeHTOB
No HaunmeHnoBanue TeMbl S E 3 U TPYAOEMKOCTH (B 4acax)
n/ C YKa3aHHEM OCHOBHBIX g = S [pakTuueckue CanocTosTel
n BOIPOCOB 2 S | 8| Jlexn 3aHATHS s
5 g un | (;1abopaTtopHbI pabota
€ 3aHATHUS)
Bo3HukHOBEHME "
npeoOpazoBaHue ONTHYECKHUX
W3ITY9CHU I YK-2 7 1 10
CBETOTEXHUYECKUE U3MEPEHUS OIIK-2
HcTouHMKY TEMIOBOTO U3IY4YEeHUS
DIJIEKTPUYECKHI pa3ps]l B razax
l"azopa3psaHbie J1aMIlbl  HU3KOTO
nasnenus (I'JTH/I)
["azopa3psHbie Jammbl BHICOKOTO
YK-2
nasnenus (['JIB/) OITK-2 7 1 8
HopmupoBanue ocBelieHus
KauecTBeHHBIE  XapaKTepUCTUKU
OCBETHTEJIbHBIX YCTAHOBOK
OcBerutenbHble  npubopsl.  Ux
Kiaccuukanus YK-2 7 1 8
[IpoextupoBanue anekrpuueckoro | OIIK-2
OCBEILEHUS
BospgeticteBue OY Ha JKUBEBIE
OpraHu3MBbI U Jp. Tena
OOmue  mpuHOUOBI  pacuéra
00JTydaTeNbHBIX YCTAaHOBOK YK-2 7 1 6
Ob6nyuarensHble yctaHoBku Y@ | OIIK-2
o0ydeHus. Y CTaHOBKH TUIS
oOydeHus pacTeHuid, ux
XapaKTePUCTUKHU
popabOTKa KOHCTIEKTOB JIEKLUH U
BOIIPOCOB, BHIHECEHHBIX Ha YK-2 7 14
CaMOCTOATENILHOE U3Y4EHHE, OIIK-2
H3y4eHHE OCHOBHOU U




HanmenoBanue TeMbl
C YKa3aHHUEM OCHOBHBIX
BOIIPOCOB

dopmMupyembie
KOMIIeTeHI[UH

Cemectp

Buabl yueOHoii padoThl, BKIOYAS
CAMOCTOAITEJIbHYI0 PadOTy CTY/ICHTOB
U TPYA0EMKOCTb (B 4acax)

Jlexng
15071

IIpakTnueckue
3aHSATHUS
(J1abopatopHbI
€ 3aHATHUS)

CamocrosrTen
bHas
paborta

JIOTIOJTHUTEJILHOW JIMTEPATypPhl

KOHCIIEKTUPOBaHHE MaTepUalIoB,
paborta co crpaBO4YHOI
JIUTEPaTypoit

YK-2
OIIK-2

20

IIOAroTOBKa K CaAa4y€ 3K3aMCHa

YK-2
OIIK-2

10

BBognoe 3aHATHE. Texnuka
OezomacHocTM B JlabopaTropui.
Nudopmarus 0 MOpsAKE
BBIITOJTHEHHSI ~ JTAOOPAaTOPHBIX |
MPAaKTHYECKUX pPabOT, O TMoOpsaKe
OTUYETHOCTH TI0 paboTam.

N3yueHrne HCTOYHUKOB TEIJIOBOTO
W3ITy4EHHS

Cocras IIPOEKTa
HCKYCCTBEHHOT'O OCBEILICHUS.
OOmme  mpaBwia  BBIIOJHEHHS
paznenoB npoekra. CyliecTByrome
HOPMBbI M TpaBWia O(OPMIICHHS
IIPOEKTa

CUCTEMBI

YK-2
OIIK-2

Cucrema ECK]l. Ilo3unuoHHbBIC
0003HaYCHUS

OcBerutenbHbie  cetd.  CxeMbl
MUTAIONMX JIMHUK. BHyTpeHHue
OCBETHTENIbHBIE  ceTh.  BpiOop
MIPOBOJIOB M CIIOCOOOB TMPOKITAIKH.
KommiekroBanue rpynn. Ilotepu
HaNpsDKEHHS B JIMHUSX.

YK-2
OIIK-2

N3yuenue ra3opaspsiIHbIX
HCTOYHHKOB n
IIyCKOPETYJIUPYIOILEH anmaparypsl
YcTpoicTBO, MPUHIMUI  JICHCTBUS
prOOpPOB JUIst U3MEpEeHust
OCBEIIEHHOCTH n
yAbTparuoIeTOBOTO H3JIy4eHUs,
TIpaBUJIA MTOJIb30BAHMS

YK-2
OIIK-2

Hccnenoanue TIOJIBHXKHOM
oOnmyJaTenbHOW  YCTAaHOBKH U
O3HAaKOMJICHHE C METOJIaMHU pacuéra
JI03BI YIETPapuOIETOBOTO
o0y4yeHus

W3ydenue CBETHJIbHUKOB u
HCCIICZIOBAHUE MX XapaKTCPUCTHK
Hccnenoranue JIBYXJIaMITOBOM
CXEMBI BKJIFOUCHUS

YK-2
OIIK-2




° Buabl yueOHoii padoThl, BKIOYAS
z = CAMOCTOAITE/ILHYIO Pa0OTy CTY/IEeHTOB
Ne HaumeHnoBanue Tembl ci E g U TPYA0EMKOCTH (B yacax)
n/ C yKa3aHHEM OCHOBHBIX g5 S [Tpaxruyeckue |
n BOIIPOCOB = = 3| Jlexn 3QHATHS aMoctosTet
2 = o bHas
5 g un | (J1abopaTtopHbI pabora
€ 3aHSTHS)
JTFOMHHECIIEHTHBIX JIAMIT
Nsyuenne namn JIPJI m JAHaT u
CXEMBI MX BKITIOUCHHS
Hccnenosanue paboThI
JIFOMHHECLIEHTHOM JIAMITBI c
pa3IMYHBIMU OayyIacTaMu
UccnenoBanue paboTel  pPTYTHO-
KBapIIEBBIX JIAMIT
Hccnenosanue SHEPreTUYECKUX
rapaMeTpoB HCTOYHUKOB
WH(PPAKPACHOTO  W3JIy4eHUs ¢ VK-2
BOJIb()PaMOBO-HOTHBIM LIUKIIOM 7 2 8
OIIK-2
Hccnenosanue
ANMEKTPOTEXHIUUECKIX "
CBETOTEXHUYECKUX rapamMeTpoB
TETUTMIHOTO 00JTyJaTest
[TocTpoenue KpPHUBBIX
TOPU30HTAIBHBIX U BEPTHKAJIBHBIX
M30JIIOKC Ha MakeTe ObITOBOIrO
MTOMEIICHUS
. YK-2
KypcoBoii nmpoekr OITK-2 7 18
3ammura KypcoBOTO MTPOEKTa YR-2 7 3
OIIK-2
Cnaya sx3amMeHa YK-2 - 3 -
OIIK-2
roro | 4 | 16 | 124

6 Ilepeyenb,  y4eOHO-MeTOAUYECKOI0  o0ecrnevyeHHsl  JJIA
CAMOCTOSITEJIbHOM PA00THI 00YYAKINUXCH MO TUCHUTUIHHE

1. KyapsxoB A.I'. Cerorexnuka. Jlabopatopusiii mpaktukym / Kyapskos
AT., Typuamun O.C., JleikoB A.C., Jlyzam A.A. / VYdeOHO-MeTOAMYECKOE
nocoowue. — Kpacuonap: Ky6l'AY, 2014. — 99c.—Pexum
nocryma:https://kubsau.ru/upload/iblock/65b/65b3ba92d6e375bbd7b7cfa976e56f6
3.doc. — ObpazoBatenbhbiii moptan Kyol'AY.

2. CynranoB I'.A. KypcoBoe nmpoektupoBanue mo cBetorexHuke / CynTaHOB
I'A., KynpsikoB A.I'., Typuanun O.C. / YuyebHoe nocooue. — Kpacnonap: PO
Ky6ol'rAvy, 2010. — 127¢c.—Pexum JIOCTyIIA:



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

https://kubsau.ru/upload/iblock/3db/3dbbe042c97a0de307722ccSecchbd71.doc. —
Oo6pazoBarenbHbiil noptan Kyol'AY.

3. Kyapsaxo A.I'., JleikoB A.C., Jlyzan A.A. «Pabouas terpamp K
nabopatopHbeIM paboTam mo Kypcy «CetoTexHuka»». Kpacnomap 2011 r.—Pexum
nocryma:https://kubsau.ru/upload/iblock/c4a/c4a36d791c39f5ee8b63bal334480b4
a.docx. — O6pasoBarenbHbIi nopTan Kyol'AY.

/ DOHJ OLIEHOYHBIX CPEACTB ISl IPOBeAeHNSI IPOMEKYTOYHOM
aTTecTalum

7.1 IlepeyeHb KOMIETEHIUII ¢ YKa3aHHEM 3TanoB UX GopMHPOBaHUS B
npouecce ocsoenuss OITIOII BO

Howmep cemectpa (sTan
dbopMupoBaHUS Drarbl GOpMUPOBAHUSA U TTPOBEPKH YPOBHS
KOMITIETECHITUN c(hOpPMHUPOBAHHOCTH KOMIICTECHITUH IO TUCIIUIIINHAM,
COOTBETCTBYET HOMEPY npakTukam B nporecce oceoenus OITOIT BO
ceMecTpa)

YK - 2 CnocobeH omnpeaeisiTb Kpyr 3ajad B paMKax MOCTABJIEHHOW WeJau U
BbIOMPATH ONTHMAJbHbIE CIOCOOBI MX pellleHHsl, UCXOAsl M3 JeiCTBYIOIIMX
NPaBOBbIX HOPM, HMEIOIIMXCSI PECYPCOB U OrPaHNYEHUI

NHxenepHas 3KoJ10rus

KomnbroTepHOe MpOEeKTHPOBaHHE

IIpaBoBeneHue

CBeTOoTEXHHKA

DKOHOMHUKA W OpraHu3aius npou3BoacTBa Ha npeanpuatun AITK

OINO OB~

DKOHOMHUYECKOe 000CHOBAHNE UHKEHEPHO-TEXHUYECKUX
peuieHuit

8 BrinosHeHue ¥ 3a1uTa BeITYCKHOM KBATH(PUKAIMOHHON paboThI

OIIK-2 ChnocofeH HCMOJb30BATH HOPMATHBHbIE MPaBOBbIe AaKTbl M
0opopMJIAAITH  CHEUHMAJBHYI)  JOKYMEHTALHMI B  INpodeccHOHAIBHOMI
HeSITeJIbHOCTH

2 O3HaKoOMHUTENLHAA IIpaKTHUKa (B TOM YHUCJIC TIOJTYUYCHUC
IICPBUYHBIX HABBIKOB Hay‘IHO'I/ICCHe,I[OBaTeHBCKOﬁ pa6OTLI)
4 Texnomorndeckas (HpOCKTHO'TGXHOHOFI/IHCCKaﬂ) IMpaKTHKa

52.0.01.02(V)

OkcrutyaranumonHas npaktuka 52.0.01.03(Y)

MeTpOJ'IOl"I/ISI, CTaHAapTHU3alua 1 CepTI/Iq)I/IKaI_II/IH

KOMHLIOTepHOe IMPOCKTUPOBAHNEC

3HeKTpI/I‘-IeCKI/IC HU3MCPCHUA

IIpaBoBeneHue

oA~

TCXHOHOFH‘IGCK&H (HpOCKTHO-TCXHOJ’IOFI/ILIGCKaSI) HpaKTI/IKa
52.0.02.01(I0)

10



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

(dopMupoBaHuUs Oranbl pOpMUPOBAHUS U TPOBEPKHU YPOBHS
KOMIIETEHIIUU c(hOpMUPOBAHHOCTH KOMIETEHIIUH MO JUCIUIUIMHAM,
COOTBETCTBYET HOMEPY npaktukaM B nporecce ocsoeHnust OIIOIT BO
ceMecTpa)

6 CBeToTexXHHKA

6 DNeKTpOCHAOKECHUE

6 DKcIuTyaTanus JIeKTpooOOpyIOBaHUS U CPEACTB aBTOMATHKU

7 DKOHOMUKA U OpraHu3anus npousBojicTBa Ha npeanpustuu AIIK

8 Hane:xHOCTh TEXHHYECKHX CUCTEM

8 OkcmtyarannonHas npaktuka 52.0.02.02(11)

8 BrinosnHeHue ¥ 3amuTa BbIITYCKHOM KBaTU(PUKAMOHHON paboThI

7.2 Onucanue noka3aTtejeil 1 KpuTepueB OLIEHUBAHUS KOMIIETEHI[UI Ha
PA3JIHYHBIX ITANIAX UX (DOPMHUPOBAHUS, ONMCAHUE HIKAJIbI OLCHNBAHUS

[Inanupyemslie
pe3ynbTaThl OCBOEHUS
KOMIIETEHIUN
WNHpukatopel
JOCTHKEHHS
KOMIIETEHIIUU

YpoBeHb OCBOEHHUS

OrneHouH
oe
CpENICTBO

HEYJIOBJIETBOPH-
TENBHO
(MUHUMATHHBIN)

YJIOBIIETBOPU
TENBHO
(TIOpOTOBBIIA)

XOPOIIO
(cpemamit)

OTJINYHO
(BBICOKHIA)

VYK-2 - CnocobeH ompenensiTh Kpyr 3agad B paMKaxX IIOCTaBJICHHOW II€IM U BBIOMpATh
ONTHUMAJIbHBIE CIIOCOOBI MX PELICHUs, UCXOS U3 JIEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIUXCS
pECYpCOB U OrpaHUYEHUI

3Hath: 3agauu | He 3naer HNmeer 3Haer3anaun 3Haer Ha
MIPOEKTA, BBIOMpAs | 3a7aun NMOBEPXHOCT | ITPOCKTA, BBICOKOM
ONTHUMAJIBHBIN CIIOCOO | IPOEKTa, HE | HbIe BbIOUpas YPOBHe3a]
€€ pEILICHMs, HUCXOMs | 3HAET, KaK 3HAHUSAO ONTUMAJbHBIMN | auu
u3 NEUCTBYIOUIUX | BRIOUPATH 3a/1a4ax croco6 ee | MPOEeKTa,
MPAaBOBBIX HOPM U | ONITUMAJIbHBI | IPOEKTAa U | PELICHHUS, BbIOMpast
MMEIOIINXCSA ¥l cnoco0 uia | BeIOOpE UCXOs U3 | ONTUMAalb
pecypcoB U | pelieHus, ONTUMAaJbH | JICUCTBYIOIIUX | HBIA
OTpaHUYEHUN UCXOJIS U3 BIX MIPaBOBBIX crocob ee
NEUCTBYIONIM | crlocobax ee | HopM U | pelIeHuUs,
X MPAaBOBBIX | PELICHMUS, MMEIOIIMXCS UCXons U3
HOPM U UCXOJI1 U3 | pecypcoB U | JEUCTBYIO
UMEIOIINXCS | ACHCTBYION] | OTpaHUYEHHUH. | IIUX
peCypcoB U ux MPaBOBBIX
OTPAaHMUYEHU | IPABOBBIX HOPM u
. HOPM 151 MMEIOIINX
MUMEIOLIUXCS csl
pecypcoB H pecypcoB
OTpaHUYEHU u
. OIpaHUYEH
15058
YmMmern: He ymeer | YmMeer Ha | YMeer Ha | YMeeT Ha
MIPOEKTUPOBATh MIPOEKTHPOBA | HU3KOM JAOCTATOYHOM | BHICOKOM
pelIeHne KOHKPETHOU | Tb pEIICHHUE | YPOBHE YPOBHe YpPOBHe
3a/1auu MPOEKTA, | KOHKPETHOM | MPOEKTUPOB | MPOEKTUPOBATH | MPOEKTUPO

Tecmul,
nabopam
OpHble
pabomeol,
npakmuy
eckue
3auamus,
KypCosoll
npoexm,
9K3aMeH
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[Lnanupyemsie Ouenoun
pe3yJabTaThl OCBOCHUS YpoBeHb OCBOEHHUS oe
KOMIIETEHIUU CpPEACTBO
WuaukaTopsr HEYJIOBJIETBOPH-| YIOBJIETBOPU
I[OCTI/DKGHII:/)IH yILTCJ'IBHO b 7 TCJ'IBHOp XOpOIH?' OTJ'H/I‘lH(j
N N (cpemuuit) (BBICOKHIA)
KOMIIETEHIINA (MyUHMMaTBHBIN)| (TIOPOTOBBII)
BBIOHpast 3a/1a4u aTh petieHue BaTh
ONTUMAJIBHBIN CIIOCOO | MPOEKTA, pelienue KOHKPETHOU pelieHue
€e peIeHMs, UCXOMs | BhIOMpast KOHKPETHOU | 3a7a4u KOHKPETHO
n3 JNEUCTBYIOIIMX | ONTUMAJbHbBI | 3a/1a4d MPOEKTA, W 3amauu
MpaBOBBIX HOPM U | croco0 ee | mpoeKTa, BbIOMpas IIPOEKTA,
MMEIOIINXCS perieHus, BBIOUpast ONTUMAJBHBIN | BeIOUpas
pecypcoB U | ICXOAS W3 | ONTUMAJBH | CrOCO0 €e | onTUMaJIb
OTpaHUYECHUIN JNEUCTBYIOIIN | bI  CTOCO0 | pelieHus, HBIN
X TPABOBBIX | €€ PEIICHHS, | UCXOIS u3 | cnocod ee
HOPM U | UCX0Ad U3 | ACUCTBYIOMIMX | pEIICHUS,
WMEIOIINXCSA | IEHCTBYIONT | TPaBOBBIX UCXONs U3
pecypcoB U | Ux HOpM U | JEUCTBYIO
OTPAaHWYEHU | IPABOBBIX UMEIOIIHNXCS 1111704
71 HOpM U | peCcypcoB U | IPaBOBBIX
AMEIOIIUXCS | OTpaHUYEHUN HOPM u
pecypcoB u MMEIOTIINX
OTpaHUYEHU cs
71 pecypcoB
u
OTpaHUYEH
ni
Biaanern: He Biaaneer | Biaageer Ha | Biaageer Ha | Baageer
CIOCOOHOCTBIO CIIOCOOHOCTh | HH3KOM JAOCTATOYHOM | HA
MIPOEKTUPOBATh 10 YPOBHe YPOBHe BBICOKOM
pellleHre KOHKPETHOM | MPOEKTUPOBa | CIOCOOHOCT | CIOCOOHOCTHIO | YPOBHE
3a/1auu [IPOEKTA, | Th PEUICHUE | bIO MPOEKTUPOBATH | CIOCOOHOC
BbIOMpAast KOHKPETHOW | IPOEKTUPOB | peLIeHue TBIO
ONTUMAJILHBIN CIIOCO0 | 3a7auun aTh KOHKPETHOU MIPOEKTUPO
€€ PEILICHUs, UCXOMs | IPOEKTa, peuieHue 3a/1a4u BaTh
u3 NEUCTBYIONINX | BBIOUpAs KOHKPETHON | MPOEKTA, penieHue
MPAaBOBBIX HOPM U | ONITUMAJIbHBI | 33Ja4u BbIOMpas KOHKPETHO
MMEIOIINXCSA il cnocob ee | mpoekTa, ONTUMAJBHBIN | 1 3amauu
pecypcoB U | pelieHus, BbIOUpas croco6 ee | MPOEeKTa,
OTpaHUYEHUN UCXOJIS U3 ONTHUMAaJbH | pELICHUs, BbIOUpas
JNEUCTBYIONIN | BIi  crOco0 | UCX0as U3 | ONTUMAalb
X MPAaBOBBIX | €€ PElIeHMs, | ACUCTBYIOMIMNX | HBIU
HOPM U UCXOJI1 M3 | IPABOBBIX crocob ee
UMEIOIINXCS | ACHCTBYION | HOPM U | pelieHus,
peECypCcoB U 170, MMEIOLINXCSA UCXO0ls W3
OTPAaHUYEHU | IPABOBBIX pecypcoB U | IEUCTBYIO
171 HOPM U | OTpaHUYCHUN X
MMEIOIINXCS MPaBOBBIX
pecypcoB u HOPM u
OTpaHUYEHU MMEIOIINX
51 cs
pecypcoB
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[Lnanupyemsie Ouenoun
pe3yNbTaThl OCBOCHUS YpoBeHb OCBOEHHUS oe
KOMIETEHIUU CpeICTBO
WuaukaTopsr HEYJIOBJIETBOPH-| Y/IOBJIETBOPU
P A pH=l YA p XOpOILIO OTJINYHO
JIOCTHKEHUSA TETBHO TETBHO . o
N N (cpemuuit) (BBICOKHIA)
KOMIIETEHIINA (MyUHMMaTBHBIN)| (TIOPOTOBBII)
u
OTpPaHUYCH
15471

OIIK-2 - CriocoOeH UCTOoIb30BaTh HOPMATHBHBIE MPABOBbIE aKTHI U O(OPMIIATH CIIEIHATBHYIO
€CCHOHAIbHOMU JEATEIbHOCTH

JOKYMEHTAIUIO B PO

3uarb:cymectByton; | He HNmeet 3naercymiects | 3Haer Ha
ue HOPMAaTHUBHBIE | BJIaJleeT3HA | MOBEPXHOCT | YIOIIHE BBICOKOM
MPaBOBBIC aKThl W | HUSIMU B HbIE HOPMAaTUBHBIC | YPOBHECY
oopmitsieT obnactu 3HAHUSl B | IPABOBBIE AKTHI | LECTBYIO
CHeIUATBEHYIO CYIIIECTBYIO | 0OJacTu u  odopMIIseT | mue
JOKYMEHTAITHIO B | mIUX CYIIECTBYIO | CIICIIUANBHYIO | HOPMAaTHB
COOTBETCTBUH C | HOpMATHBHO- | ITUX JIOKYMEHTAITUIO | HbIC
HaIPaBJICHHOCTHIO TIPaBOBBIX HOPMAaTHBHO | B MIPaBOBBIC
npodeccrnoHaIbHOH aKTOB U -PABOBBIX | COOTBETCTBUU C | AKThI u
TSI TeITLHOCTH 0(pOpPMIICHHU | aKTOB Y | HaIllpaBJICHHOCT | odopMmIIsie
CrienuagbHON | 0DOPMIICHH | BIO T
JOKyMEHTAI] | ¥ npodeccuoHan | creruaibH
UHU B CIIELIMATILHO | BHOU YIO
COOTBETCTBU | i NEeSITeIbHOCTH | JOKYMEHTa
uc JOKyMEHTAI[ LU0 B
HaIpaBJIEHHO | U1 B COOTBETCT
CTBIO COOTBETCTBU BUU c
npodeccuoH | u c HarpaBJieH
aNbHOU HaIpaBJIEHH HOCTbBIO
NEeSITENIbHOCT | OCThIO npodeccro
U npodeccuon HaJIbHOU
albHOH NEeATEIbHO
JesITeNIbHOC CTH
TH
Ymern:ucnosb3oBars | He YMmeer Ha | YMmeer Ha | YMeeT Ha
CYIIECTBYIOIINE YMEETHCIION | HU3KOM JAOCTATOYHOM | BHICOKOM
HOPMAaTHBHbIE b30BaTh YPOBHEUCTIO | YPOBHEHUCIIONb | YPOBHEUC
MpaBOBbIE AaKThl U | CYIIECTBYIO | JIb30BaTh 30BaTh MOJIb30BaT
odopmitsieT nue CYIIECTBYIO | CYIIECTBYIOIIH | b
CHEIHAbHYIO HOPMAaTHUBHBI | 1K€ e CYLIECTBY
JOKYMEHTAIHIO B | € IPaBOBbIE | HOPMATUBH | HOPMATHUBHBIE | OIIUE
COOTBETCTBUU C | aKTBI U 13 MPaBOBbBIE aKTHI | HOPMATHB
HaIpPaBJICHHOCTHIO odopMIIsieT | IpaBOBhHIE u  odopmisier | Hbe
npodeccruoHaIbHON CHelHalbHy | aKThl U | CHIEIUAbHYIO | TIPaBOBbHIE
JeSITEeNbHOCTH 10 odopMIISIET | TOKYMEHTAIUIO | aKThI u
JOKYMEHTAI[ | CIelHalbHy | B odopmisie
HIO B 10 COOTBETCTBUU C | T
COOTBETCTBU | JIOKYMEHTAIl | HAIIPABIEHHOCT | CHEIHAbH
uc UI0 B | BIO YIO
HaIpPaBJICHHO | COOTBETCTBH | MpodeccuoHal | JOKyMEHTa
CTBIO U C | pHOM 117000) B

Kypcoso
U npoexm
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[Lnanupyemsie Ouenoun
pe3ynbTaThl OCBOCHUS YpoBeHb 0OCBOCHUS oe
KOMITETCHIIUHU CpE/ICTBO
Hupukaropsl HEYJIOBJIETBOPH-| YIOBJIETBOPU
I[OCTI/DKCHII?IH yILTCJ'IBHO b 7 TCJ'IBHOp XOpOIH? OTJ'II/I‘ng
N N (cpemuuit) (BBICOKHIA)
KOMIIETEHIINA (MyUHMMaTBHBIN)| (TIOPOTOBBII)
npodeccnoH | HampaBIeHH | ACSITEILHOCTH | COOTBETCT
aJbHOM OCTBIO BUU c
JESITEILHOCT | IPO(ecCHoH HaIpaBJieH
51 aJbHOU HOCTBIO
JESITETLHOC npodeccuo
™ HaJILHOU
JIeSITETHHO
CTH
Baapers: He Bnageer | Baageer Ha | Baageer Ha | Biangeer
HOPMaTUBHBIMU HOPMaTUBHBI | HU3KOM A0CTATOYHOM | HA
MPaBOBBIMU aKTaMH U | MU YPOBHeE YPOBHe BBICOKOM
0hOopMIIATH MPaBOBBIMU | HOPMATHUBH | HOPMAaTUBHBIM | YPOBHE
CHeIUATbHYIO aKTaMU " BIMH W TPaBOBBIMH | HOPMATHUB
JIOKYMEHTAITHIO B | opopMIIeHHE | TPABOBBIMH | aKTaMH 1 | HBIMU
COOTBETCTBUU cC|M akTaMH ¥ | opOpMJICHHEM | TTPAaBOBBIM
HAIIPABJICHHOCTHIO crenuanabHOi | opopMIIeHH | cHelralbHOMN Y aKTaMH U
npodeccruoHaIbHON JOKYMEHTAll | €M JOKyMEHTauu | oGpopMIieH
JEATEIbHOCTH WU B CIICIMAIBHO | B uem
COOTBETCTBU | U COOTBETCTBHUU C | CHELUATbH
Uc JIOKYMEHTAIl | HalpaBJIECHHOCT | O
HAMNpaBJIEHHO | U1 B | BIO JIOKyMEHTAa
CTBIO COOTBETCTBH | mpodeccronan | 1uu B
npodeccuoH | u C | bHOI COOTBETCT
aJbHOMU HalpaBJIeHH | ACSATEIbHOCTH | BUMU c
JIEATEIIBHOCT | OCTBIO HarpaBJieH
u npodeccuoH HOCTBIO
aITbHOM npodeccuo
JIEATEIIbHOC HaJIbHOM
TH JIEATEIIbHO
CTU
7.3 TunoBble KOHTPOJIbHBbIE 3aJaHUA WJIM HHbIE MaTepHUaJbI,
HeOﬁXOIH/IMI)Ie OJIA OLICHKH 3H21H](II71, yMeHHﬁ, HaBbIKOB u OInbITa

AeATeJIbHOCTH, XapaKTePU3YWIUX 3Tanbl GOpMUPOBAHHUS KOMIIETEHIUI B
npoiecce 0cBOeHHs1 00pa30BaTeJIbHON MPOrpaMMbl

IIpumeps! 1adopaTOpHBIX padoT

Jlabopamopnas paboma Nel

N3YUYEHUE UCTOYHUKOB TEIIJIOBOI'O U3JTYYEHUS
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Lens paboOThI: u3zyyenue ycmporicmea U HNPUHYUNA OeUCMBUs JaAMN
HAKATUBAHUSL U «CEEMIbIX » UCTNOYHUKO8 UH(DPAKPACHO20 U3TYYEHUS.

a) Jlaunwvl nakanueanus

Haubonee pacnpocTpaHEeHHBIMU HCTOYHUKAMHU ONTHUYECKOTO U3IYYCHUS
aBisitorest  amnbl  HakanmuBaHus  (JIH). D10  oOBsICHSIETCS  CpaBHUTEIBHOM
MPOCTOTOM WX KOHCTPYKIIMM W HAACKHOCTBHIO JKCIUTyaTalldd, BO3MOXKHOCTBHIO
HEMOCPEJCTBEHHOIO BKJIIOYEHUS B CE€Th, OTPA0OTAHHOCTHIO TEXHOJOTHHU
MPOU3BOJICTBA, JICIIEBU3HOM, YyAOOCTBOM B OOpalleHUH U OO0CIyXHUBaHUH,
BBICOKUMHM THUTHEHUYECKUMHU CBOMCTBAMHU 10 CpPaBHEHUIO, HaNpuMmep, C
JIOMUHECLIEHTHOM  Jammnod  Omaromaps  orcyrctBuio  Imyma oTlIPA  wu
HEBO3MOXKHOCTH 3arps3HEHUs] MMapaMu PTYTH aTtMoc(epbl TMOMENIEHUNH TMpHu
pa3pylIeHUN KOJOBI JIAMITHI.

Hapsiny ¢ nmocromnctBamu JIH umeroT u psig HEAOCTATKOB. DTO MPEKIIE
BCEr0 HM3Kas CBeTOBas oOTmada, coctaBisiromias 10-20 am/Bt  npu
npojomkuTesbHocTH Topenust 10004. Huskast cBetoBas otnava JIH oObsicHsercs
teM, uro 70-76 % MOUIHOCTM WH3JIy4YeHHs Teja Hakajga NpU ero paboumx
TeMreparypax JjexuT B OmmkHedl MK-oOmactu crmekTtpa, B TO Bpemsi Kak Ha
BUJIUMYIO 9acCTh NMPUXOAUTCS TOBKO OT 7 110 13%. Takum obpazom, JIH aBistoTcs
s dextuBHBIMU UcTOUHUKaMH UK-u3nydeHus.

Hecmotpst Ha ykazannele HemocTtatku JIH OynyT emé manurenbHOe Bpems
OCTaBaTbCsl OJTHUM M3 IIMPOKO PACHPOCTPAHEHHBIX UCTOYHUKOB CBETA BO MHOTHX
00JacTsX, TaK KaK OTCYTCTBYIOT APYrMe MCTOYHHMKHU CBETa, 00JIaaloniue TaKUMHU
pa3HO00pa3HBIMU BO3ZMOKHOCTSIMHU.

HecmoTtpst ©Ha MHOrooGpasue THUNOpPa3MEpPOB JIaMIl  HaKaJWBaHMS,
OTJIMYAIOIINXCSI HOMHWHAJIBHBIM HAIpPSKEHHEM, HA3HAYCHHEM, MOIIHOCTBIO U
pOJIOM TOKa, BCE OHU OOBEAMHEHBl (HU3MUYECKUM TMPUHIMIIOM TMOJIYYCHUS
BUJIMMOTO W3Iy4eHHsI (HArpeB JJIEKTPUUECKHUM TOKOM BOJH(PAMOBOW HHUTH 10
temneparypsl 2200...2800°C)u cX0aCTBOM MPUMEHSIEMBIX BO BCEX KOHCTPYKIHAX
OCHOBHBIX COCTaBIISIFOLIUX AJIIEMEHTOB.

CoBpeMeHHasi OCBETUTEIIbHAS JIaMIla HAaKaJIUBAHUS COCTOUT U3 CIIEAYIOLIUX
KOHCTPYKITHOHHBIX JICMEHTOB (PUCYHOK. 1).

CrexnsiHHass konba (1) mammbel cnenuanbHOM MAcCTHKOM 3akperuieHa B
1okoJie (2). JluameTp KoJObI OnpenessieTcss MOUTHOCThIO JaMIibl. [[oKob JTamIibl
MpeAHa3Ha4YeH [Ji1 BKJIIOYEHUS JlaMIbl B CE€Tb. BHYTpHM KOJOBI JaMIIbI
pacIioyoKeHa CTEeKJSIHHAsT HOXKa, cocrosimas u3 JuH3bl (3), mrabuka (4) u
nonatouku (5). BHyTrpu crTekisHHOM HOXKH uUMeeTcsi TpyOka  (6),
npeHa3HaueHHAasl JJIsi OT-KauyKh BO3/AyXa M3 KOJObI U 3aMOJHEHUsI €€ MHEPTHHIM
razoM. [lITabuk mocpecTBOM yTOJNIIEHUS (JIONATOYKK) B HUKHEW YaCTH KPEIUTCS
K KoJi0e.
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Pucynok 1. - Koncrpykuus JIH oOuiero HazHaueHHS

Teno nakana (7) jmamIibl U3TOTABIMBACTCS W3 BOJIL(PAMOBOM MPOBOJIOKHA B
BUJIE clMpaiu uiau Oucnupand. HuTh Hakana 3akperuieHa Ha MOJUOJAEHOBBIX
Kproukax (8), KoTopble NPHAAIOT OMNpeAelieHHylo ¢GopMy Tely Hakajla M
IPENSATCTBYIOT €r0 MPOBUCAHUIO.

JIns mojayu HaNpsDKEHWsT Ha TEJO HakKala IPUMEHEHBl CIielUallbHbIC
37EKTPOIbI (9), U3rOTOBJIECHHBIC M3 BBICOKOJIETUPOBAHHOW HMKEJIECBOW CTalu WU
3 Hukensa. OOWH U3 SJIEKTPOAOB IPHUCOEAMHEH K IOKOJIO (2), a BTOpoM — K
KOHTaKkTHOM 1raiioe (10), snmekTprudecKky H30JUPOBAHHON OT ITOKOJIS.

JInsi OCBEIIEHMs] M3rOTABJIMBAIOT JIAMIIbl HAKAJIMBaHHWS B BAaKyyMHOM H
ra30HANOJHESHHOM HMCIIOJIHEHHH MOITHOCTRIO 15; 25; 40; 60; 100; 150; 200; 300;
500; 750; 1000; 1500 Bt u 6onee Ha HOMuHaIbHOE HampspkeHue 220...235, 220,
127...135, 127...36, 24 B u Menee. Y BaKyyMHBIX JIaMIT U3 KOJIObI OTKayaH BO3IYX
0 pa3psKEHUA 1,33-107° Ila. Takue Jamirsl BBIITYCKAIOT MOITHOCTBIO 710 25 BT,
o6o3nauenue nammn o 'OCT 2239-70 BxmrovaroT OykBy “B” (BakyymHas), mocie
OYKBBI CIEAYIOT IUGPHI, yKa3bIBAIOIINE HOMHHAIBHOE HAMNPSOKCHUE MUTAHUS |
MoIIHOCTh. Hampumep, namny HakaduBaHHS BaKyyMHYIO Ha HOMHMHAaJIbHOE
Hanpspkeane 220 B wmomHuocTeio 25 BT o0o3Hauwator Tak: B220-25. VY
ra30HANONHEHHBIX JIAMI, KOJOYy TOClie OTKAYKH BO3/JyXa HAMOJIHSIIOT CMECHIO
aproHa win kpunroHa (86%) c¢ azorom (14%) 1o naBineHwus, OJM3KOrO K
atMocepHoMy. Takoe pelieHHME TMO3BOISET MOBBICUTh TEMIIEPATYPy HUTH
HakanupaHus 10 2600..2700°C u yBelIMuMTH B CpPaBHEHMM C BaKyyMHBIMU
JaMIlaMU  CBETOBYIO OTJady B TNOJTOpa pa3a. [‘a30HAMONHEHHBIE JIAMIIbI
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M3TOTOBISAIOT MOIIHOCTBIO OT 40 mo 1500 BT, mpuuem B 3aBUCHMMOCTH OT THUIA
HAMOJHUTENS, MOIIHOCTA ¢  OCOOCHHOCTEH KOHCTPYKIIMU COUPAIM UX
MOAPA3NAESIOT HA TPU TPYIIBI: Ta30HANOJHEHHBbIE MOHOCHHpaNIbHbIE [
(150...1500BT);  razonanosneHHsie  OucnupaibHbie b (40...200Bt); wu
ra3oHaroJIHEHHbIE ¢ KpunToHOBBIM HanojHuteneM bK (40...100 Br).

Jlammibl HaKalWBaHUSA OTJIMYAIOTCS JPyr OT JApyra SJIEeKTPUUECKUMU,
CBETOTEXHUYECKUMU U DJKCIUTyaTallMOHHBIMU XapakTepuctukamu. OcHOBHas
CBETOTEXHUYECKAs XapaKTepUCTHKA JaMIl HaKaJlWBaHUS — W3JIy4aeMbld HMU
ceeroBori moTOK PC, nm. CBETOBOM MOTOK JaMIlbl HAaKaJWBaHUS 3aBUCUT OT
ANEKTPUUYECKOM MOITHOCTH, MHUTAIONIEr0 HAMNpsHDKEHUST W TeMIepaTypbl HHUTH
Hakana.

HopmupoBaHHBIE B KaTajgorax CBETOBOM TMMOTOK JiamMIla HaKaJluBaHUs
JIOJDKHA M3J1ydaTh MpHU €€ BKIIOYEHWU HAa HOMHUHAIBLHOE HAMPSIKCHUE B TEPBBIC
gacel paboTel, npu 3ToM ['OCT mpemycMarpuBaeT OTKJIOHEHHS HOPMHPYEMOTO
CBETOBOT'O MOTOKA OJHOTUIHBIX Jiamn Ha 5...10%. B mpouecce 3Kcrutyatainuu eé
CBETOBOM TMOTOK M3-32 paclbUICHUS Tella Hakajla, yMeHblleHus e€ paboueit
TEMIIEpaTypsl W Tpo3padyHocTH KoyObl cHuxkaerca. ['OCT nmna  mamm,
npopaboTtaBmux 75% CcBOero HOMHUHAIBHOTO CpOKa CIIyXObl, JOIyCKaeT
YMEHBIIEHUE CBETOBOTO MOTOKa Ha 15...20%.

DKCIUTyaTallMOHHBIMU XapaKTEPUCTUKAMU, OMPEAEISIONINE SIKOHOMUYECKUE
nokasareiau paOOThl JaMIl HAKaJMBaHM, SBJISIOTCA CBETOBas OTIaya M CPOK
CITYXKOBI.

CeeroBasi oTma4ya JiamImel 1, JIM - Br™1, ompenensercs oTHOmEHHEM
cBeToBoro noroka ®C, u3myyaemMoro JIaMIou, K moTpedasieMoit MmouHocT P
P,
he = 1)
Py

CreroBasi oT/java JlaMI HaKaJIMBaHUS HaXoAuTCs B mpenenax 7...20 jm -
Br1

Paznmuuator yeThipe cpoka ciry>KObI JIaMIT HAKATHBAHUS:

—TIOJTHBIN CPOK CIYKOBI t,, — CyMMapHOe BpeMsi pabOThI JIaMITbI B 4acax OT
MOMEHTA BKJIFOUEHUS 10 IIEPETOPAHKS HUTU HaKaa;

—CpedHUN CpOK CHyXKObl t.— CpeaHsiss NpPOJOJLKUTENBHOCTh TOPEHUS;
ompesieNsieTcsl Kak cpenHeapu(MEeTUYECKOe BpEMsI IMOJHBIX CPOKOB CIYKOBI
napTuu (He MEHee JIECSITH) JIaMI. DTOT CPOK CIIyk OBl YKa3bIBalOT HA CTaHAApPTaX U
IJ1s JIaMn HakanvuBaHust oH paBeH 1000 gacos;

—TapaHTUIHBIA CPOK CHYXObl t. — BpeMs, B TE€UEHHE KOTOPOTO 3aBOJI
rapaHTUpyeT HOpMalibHYI0 paboTy nammbl. s namn HakanuBanus t. paBen 700
4acoB;

—MOJIE3HBI CPOK CIYKOBbI t, BpeMsi, B TEYEHUE KOTOPOIO IKOHOMHUYECKHU
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1enecoo0pa3Ho IKCIUTyaTUpoBaTh jJamity. [IpuHsaTO cuuTaTh, 4TO t, onpenensercs
BPEMEHEM, B TEUCHUE KOTOPOTO CBETOBOM MOTOK M3MEHUTCSA HE OoJsiee, 4eM Ha
20% OT cBOETO HaYaJbHOIO 3HAYECHUS.

OTKJIOHEHHE MUTAIOUIETO HAMPSHKEHHUS OT CBOETO HOMUHAJIBHOTO 3HAYCHUS
CYIIECTBEHHO BIIMSIET Ha XapaKTEPUCTUKHU Jiamn HakanuBaHus. C pocTom
HanpsbkeHuss U Ha jaMme pe3Ko yBEIMYMBAeTcs cuija Toka I, MomHoCTh P,
CBCTOBOM MOTOK P, M CBETOBas OTHa4a 1, HO YMEHBIIACTCA CPEIHMA CPOK
CITY>KOBI.

[Ipu HeOOMBIIMX OTKJIOHEHUSX HaMpspKeHUs B ceTu (1o +7,5%) MoOXHO
NPUOJIMKEHHO CUMTATh, YTO OTKJIIOHEHHE HampsikeHus Ha 1% JaerT OTKIIOHEHHE
@, + 2,7%, a cpeHIOI0 TPOJIOIKUTENILHOCTh TopeHus Ha + 14%.

ITo M3BECTHBIM MapamMeTpaM MOKXHO ONIPEAECTUT:

— MOIIHOCTb JIAMIIbI

P,=U, L (2)
— COIIPOTUBJICHUC HUTHU HAKaAJId B TOPAYCM COCTOAHUU
U
P, = T“ (3)
— CBETOBOM MOTOK JIaMITbI (TIPUOJIMIKEHHO )
d,=2m-E- 12 (4)

rae L — paccTostHue OT Tenna Hakaia 10 KOHTPOJIBHON TOYKH, M;
— CBETOBYIO OT/1auy Jamisl (1).

0) Hcmounuku unpakpacnozo usiyuenus

B cenbCKOXO34IICTBEHHOM MPOU3BOJACTBE [JIs CYIIKH JAKOKPAaCOYHBIX
MOKPBITHH, CETbCKOXO3SMCTBEHHOW MPOIYKIIMH, 000TpeBa MOJIOJHSAKA KUBOTHBIX
U NTUIBI Bce 0oJiee MIMPOKOE MPUMEHEHUE HAXOMST MCTOUYHUKH MH(PaKpacHOTO
(UK) wsnyuenus. Crnenuduunoir ocobeHHocteio UK m3nmyueHus sBisieTcss €ro
TEIUIOBOE JICHCTBUE M XOPOIIasi MPOHUKAIOIIAsE CIIOCOOHOCTD.

Ucrounukn UK uznydenus noapasnensroTcs Ha “‘CBETIbIe” U ““TEMHbIE” H
OTJIMYAIOTCS JIpYT OT JApyra KOHCTPYKLHMEH, TeMIlepaTypoll Teja Hakajga Hu
CHEKTPaJIbHbIM COCTaBOM U3NydeHus. IIpenmyliiecTBEHHOE TPUMEHEHUE B
KUBOTHOBOJICTBE M NTHUIEBOJICTBE MOJYYMJIN BBICOKOTEMIIEpATYpPHBIE ‘‘CBETIIbIE”
HMCTOYHUKH JlaMibl-TepMounsiyyatenu. MK 3epkanbHble Jamnbl HakaJlUBaHUs
OTIUYAIOTCS OT OOBIYHBIX OCBETHTEIBHBIX JIaMIl (pOpMOI KOJIOBI U OoJiee HU3KOM
TeMIiepatypoil Tena Hakaia. OTHOCUTENbHO HHU3KAsl TeMIepaTypa OUCIHUPaTIbHOIO
Tena Hakana MK-mamn (1800...2300°C) mo3BonsieT CMECTHTH CHEKTP H3IydYeHHS
ucrounuka B UK ob6nacts U pe3ko yBEIUYUTH UX CPEAHION MPOAOIKUTEILHOCTD
ropenus, noseas e€ 1o 5000 gacos.

Buytpenntoro wyacte konObl WK nmamm, npuieraromyr K  IIOKOJIO,
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MOKPBIBAIOT ~ 3€PKAJBHBIM  CJIOEM, YTO TMO3BOJISIET MEpPEpACHpPENeInTh MU
KOHLEHTPUPOBATh B 33JaHHOM HAMNPABIECHUU HU3Iy4YaeMbld JYYUCTBIA IOTOK.
Pacnipenenenne moToka M3y4EeHHs] 3aBUCUT OT (POPMBI MapabOJOUIHON KOJIOBI
naMmmbl. JIJisi CHUKEHUS MHTCHCUBHOCTH BUIMMOIO M3JYyUYCHHS HUKHIOIO YacThb
koJOobsl HekoTophix MK mamn 3akpeiBatoT kpacHbiM (Jamnbl MK3K) wnu cunum
(mammer UK3C) TepMOCTORKIM JTaKOM.

OtedecTBEHHOW  MPOMBILUIEHHOCTbIO  BBIMYCKAIOTCA  CIIELUAJIbHBIE
anexktpuueckue MK 3epkanbHble namnbel — Tepmonsnydatenu tunos MK3220-500,
NK3220-500-1, MK3220-250, UK3K 220-250 u ap. B 0603HaueHnU THUIA JTAMIIBI
OykBbl ykaszbiBatoT: UK — umnu(pakpacubie, 3 — 3epkansibie, K nnu C — mser
OKpAIlIeHHON KOJIOBI, LU(phI, cTosiKe mociie OyKB — HamNpsKeHHEe B CETH B
BOJIbTaX W MOIIHOCTh MCTOYHMKA W3NydeHuss B Bartax. Jlamma MK3220-500-1
UMEEeT YMEHBIICHHbIE TabapuTHbIE pa3Mepbl — Takhe >Ke, KaKk W y JaMmIl,
MourHocThio 250 Br.

IlepcnextuBHbIM HcTOUHUKOM UMK syueil 11 CEIbCKOXO35MCTBEHHOTO
IIPOM3BOJICTBA SIBJISIIOTCSL KBAPIIEBBIC JIAMITH HAKAJIMBAHUS C HOJIHBIM IIUKJIOM THIIA
KW u KTI'. D11 nammibl Ha3bIBalOTCS TAJIOTEHHBIMHU.

CymHocTh IeicTBUs ona 3akinroyaercsa B cienyromeM. [Ipu temneparype
300...1200°C mapsl #ofa COEIMHAIOTCS Yy CTEHKH KOJIOBI C OTOPBABIIMMUCS OT
CUpajlii YacTULaMHU BoJibppama U o0pa3yloT HoauT Bodbppama WI2,
KOHIIEHTpAIMsI KOTOPOrO0 Yy CTEHOK KoJIObl moBbimaerca. [lox nedcTBueM
muddy3un noau BoibhpaMa rnmepeMeniacTcs: K eHTPY KOJIOBI.

B6mu3u Tena Hakana rpu Temneparype 1400...1600°C monexynsl Hoauna
BoJib(ppamMa pacmagaroTca W aTOMbl BOJb(pama oOcCeJaloT Ha Tele Hakaja.
OcraBmniicss 0 BHOBb YYacTBYE€T B BO3BPATHOM LHMKJIE M MPEOATCTBYET
OCaXJICHUIO HCITAPUBIIIETOCS BOJIb(ppama Ha KoJoe.

[Ipumenenue BoOIb()PaMONOMHOTO IMKIA B TaKUX JIAMIaX TO3BOJIAIIO
MOBBICUTHh yJIETbHYIO IJIOTHOCTh M3JIY4YeHUS H OOECIeYUTh CTaOMIBHOCTH
JYYUCTOTO TIOTOKA Ha MPOTSKEHUU BCEro cpoka ciaykOwl. K gocromHcTBaM jamn
CleyeT OTHECTH MaJyible Tra0apuTHBIE pa3Mepbl, CIOCOOHOCTh BBIICPKUBATH
JUTUTENbHbIE W OOJNBIINE MEPErpy3Kd MO HAIMPSIKEHHUIO, BO3MOXHOCTh IJIABHOTO
peryaupoBaHus B IUPOKKUX mpenenax nanydaemoro MK nmoToka myreM M3MeHEHUs
MOABOANMOTO HAIPSKEHHUS.

UK mammer Tumma KU u KI' npencrapnsitor co00it MUIHHAPHISCKYIO TPYOKY
auametrpoM 8...12 MM u oM 255...750 MM (B 3aBUCUMOCTH OT HOMHHAJIbHOMN
MOIIHOCTH). Teno Hakajia JamIlbl BBIMIOJHEHO B BHUJE BOJb(PPamMOBON coupau,
CMOHTUPOBAHHOM MO OcU TPYOKHM Ha BOJb(PpamMoBOil mojaepxke. BBon B mammy
BBITIOJIHEH MOCPEICTBOM MOJIMOJCHOBBIX AJIEKTPOJIOB, BIASHHBIX B KBaplieBbIE
HOXKU. KOoHIIBI crivpareit Teja Hakajda HaBEpPHYThl HA BHYTPEHHIOIO YacTh BBOJOB.
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[loxony BBINOJHEHBI W3 HUKEIEBOW JIEHTBI CO IIBOM, B KOTOPOW BBEIECHBI
Hapy>KHbIE MOJIMOICHOBBIE BBHIBOJIBI.

TpyOKy M3roTaBIMBAaIOT U3 KBapIEBOrO CTEKJIa U HAMOJHSAIOT aprOHOM C
coaepxkanuem 1...2 mr iona nox nasnenuem 0,8...1,0 Ila.

Jlo6aBnenue B k0yi0y #10/1a O3BOJIIET YMEHBIIIUTH PacIblICHUE BOJIbhpamMa
U TeM CaMbIM YBEJIUYUTh CPOK CHyXObl Jammbl. Jlammbel paboTarOT TOJBKO B
TOPU30HTAIBHOM TMOJIOXKEHUU (Yrojl JOMYCTUMOTO OTKJIOHEHHUS He Oonee 4°).
Temmnepatypa kBapiieBoil kojiObl He noipkHa npeBbimath 300...350°C, T.x. mpu
0oJiee BBHICOKUX TeMIIepaTypax KBapleBOE CTEKJIO pa3pyliaeTcsl Uiu IMpeTepreBaetT
HEOOpaTUMbIe M3MEHEHHS, B PE3YyJbTaTe KOTOPBIX YMEHbIIAETCS KOA()PUIIUEHT
nponyckanusa UK mydeii.

KOHmPOJleble eonpocuol:

1. Pacckaxkute 00 ycTpONCTBE JIaMIT HAaKaJIMBaHUS.

2. Ha yem ocHOBaH IPUHITUII paOOTHI JJaMIT HAKAJTUBAHUS ?

3. YKaxxuTe MEepONpuUsiTHUs, CHUKAIOIIEE paclbUICHUE JJaMIl HaKaja.

4. VYKaxuTe OCHOBHBIE MPUYMHBI CHUKEHHS CBETOBOIO ITOTOKA JIAMIIbI
HaKaJUBaHUA K KOHITY €€ CpoKa CIIyKOBbI.

5. Jaiite ¢usmyeckoe TOTKOBaHME MPUYUH COKPAIICHHUS CpOKa CITYXKOBbI
JIaMITbl HAaKaJIMBaHUS MPU YBEIIMUCHUH HANIPSYKEHUS TUTAHUS.

6. [lepeuncnute 0COOEHHOCTH YCTPOWCTBAa M OCHOBHBIE XapaKTEPUCTHUKU
UK namn HakanuBaHusl.

7. OOBSCHUTE YCTPOMCTBO W TPHUHIMI JACHCTBHUS JIAMITBI C BOJb(paMo-
HomaHbeIM ukiIoM thna KU.

8. HazoBute ocobenHoctn Bo3neiicTBuss MK wu3imydeHus Ha opraHuzm
YKUBOTHBIX U NTHULIBL.

9. HazoBuTe BENMUYMHBI U €AUHULIBI U3MEPEHUS, TPUMEHSAEMbIE JIJIsl OLIEHKH
UK nyuen.

Jlumepamypa

1. TammmoB A.b. OCHOBBI CBETOTEXHHMKH: YUeOHHK. — 2-¢ W31. TIepepad. u
nomn./ A.b.IlIanmtos. — M.: Jloroc, 2011. — 256 c.

2. Kuoppunrl'M.u np. CnopaBouHass KHUTra sl TIPOCKTUPOBAHUS
anekTpudeckoro ocemienus / .M. Kuoppunr, U.M. ®agun, B.H. Cugopos — 2-¢
m3a., neped. u pom— CII6.:Oueproatomusaar. Cankr-IlerepOyprckoeotn-nue,
1992.—448 c.

3. IIexoBuoB B.II. OcBeTuTenbHbIE YCTAHOBKM NPOMBIIUIEHHBIX U
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rpaxxaaHckux o0bvekToB / B.I1L. IllexoBuoB. — M.: ®O-PYM, 2009. — 160 c.

IIpumep Tecra

51. 3aoanue {{ 152 }}) T3 No 152
YCTaHOBHUTE COOTBETCTBUE MEKY DJIEMEHTAMU TPYIIIT

1 oM ... Imm CrieKkTp ONTUYECKOTO U3ITy4YEHUs
380 M ... 780 HM CrieKTp BUIMMOTO U3JTy4EHUS

1 M ... 380 HM Crnekrp Y®-uznyueHus

780 HM ... 1 MM Cnexrp UK-uznyuenus

52. 3aoanue {{ 157 )} T3 Ne 157

OTMeThTe NpaBUIIbHBIN OTBET

,0.€.
107

0,8

0,6 —

04 Fo—1H

02 [l 1

200 300 400 500 A, HM
M JIuneiiyaTble CIIEKTPAIbHbIE XaPAKTEPUCTUKH
(] CrutomHsle CIIEKTPaIbHbIE XapaKTEPUCTUKU
[1 CMermanHpie CIIEKTPaIbHbIE XapaKTCPUCTHKH
1 MoHOXpOoMaTHYeCKHE CIIEKTPaIbHbIE XapaKTEPUCTUKU
53. 3aoanue {{ 158 }} T3 Ne 158
OTMeThTe MPaBUIIBHBINA OTBET

M, o.c.
1,0 \
0,8 \ :\
0,6 A
) N
\

IR
0,4 <
N A\

P

1 2 3 A, MKM

M CrutomnrHsie CrieKTpaIbHbIC XapaKTEPUCTUKH

L] JluneiyaThle CIEKTPAJIbHBIC XapaKTEPUCTUKU

L] CwmemranHble CEKTpalbHBIEXapaKTEPUCTHKH

L] MoHOXpOMaTHYECKHE CIIEKTPATbHBIC XapaKTePHCTHKH
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54. 3aoanue {{ 159 }} T3 No 159

OTMeThTE NPaBUIIbHBIN OTBET

i
U
/Y

02 03 04 05 AHM

M CMmemanHbie ClIEKTPAIBHbIE XapaKTEPUCTHKH

L] JluneiyaThie CIICKTPAIbHBIC XapaKTEPUCTUKU

] MoHoXpoMaTHYeCKHe CIIEKTPATbHBIC XapaKTePHUCTHKH
(] CruioniHble CIEKTPaTbHbIC XapaKTEPUCTHKH

55. 3aoanue {{ 164 }} T3 No 1

OTMeThTE MPABUIIBHBIN OTBET
Haubonee obmiee onpeaeneHne U3IyIeHUs:

M marepus 0c060i GopMbI, HMEIOLIAs MACCy TIOKOS PABHYIO HYIIO U
JBUXKYIIAsicsl B 0€3BO3AYIIHOM IPOCTPAHCTBE C MOCTOSIHHON CKOPOCTHIO

L] matepust 0co00ii (hOpMBI, IMEIOIIIAst MACCy MOKOSI PABHYIO CKOPOCTH CBETa U
JBUXKYIIasicsl B 0€3BO3AYIIHOM IIPOCTPAHCTBE C YCKOPEHHUEM

[J matepust 0co00ii (hOpMBI, HE UMEIOIIAst MACCY TIOKOSI U IBHIKYIIASICS B
0€3BO3IYIIIHOM MTPOCTPAHCTBE C YCKOPEHUEM

56. 3a0anue {{ 165 }} T3 Ne 2
OTMeThTe MPaBUIIBHBINA OTBET
OCHOBBI BOJIHOBOM TEOPHUM CBETA 3aJI0KECHbI:
MXpuctuanom [oiirencom
1 HMcaakom Hproronom
1 Muxaunom JIOMOHOCOBBIM
] OrtocreHoMm ®penesem

57. 3aoanue {{ 166 }} T3 Ne 3

OTMeThTe MPaBUIIbHBIN OTBET

TBOpPLIOM HayYHBIX OCHOB KOPIYCKYJISIPHOM TEOPUU CBETA SBIISETCS:
L] Xpucruan I'toiirenc
M Hcaak HeroToH

] Muxaua JJoMoOHOCOB
L] Jleon ®yko

58. 3aoanue {{ 167 }} T3 No 4
OTMmeThTe PABUIIBHBIH OTBET
... YCTaHOBHII, YTO CKOPOCTh CBETA B BOJIC MEHBIIIE CKOPOCTH CBETA B BO3IYXE U B
0€3BO3/IyIIHOM MTPOCTPAHCTBE.
M Jleon ®yko
L] Ortocren ®@peHensb
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[ Muxaun JlomoHOCOB
L] Jxeiimc MakcBesut

59. 3aoanue {{ 168 }} T3 No 5

OTMmeThTE NPaBUIIbHBIN OTBET
MaremaTrueckasi TeOpHs dJIEKTPOMAarHUTHOTO IM0JIs pa3paboTaHa ...
M Jxeiimcom MakcBesiom
] Maiiknom Dapaneem
LI®denumopom Kymepom
] Maiikiaom JI>KEKCOHOM

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

OTMETBTE NMPABUIBLHBINA OTBET
d’E_¢* d’E
dt*  pe dx’

M VpaBHeHHE DIIEKTPOMArHUTHOMN BOJIHBI

L] VpaBuenwue [lnanka

L] VYpaBHeHHE OCHOBHOTO 3aKOHA CBETOTEXHUKH
[J VYpaBHeHHE 3JIEKTPOMArHUTHON MHIYKIIUN

61. 3aoanue {{ 170 }} T3 No 7
OTMeTbTe NPaBUIIBHBIN OTBET

.27 X
E= EMaXsmT(t —V)

M VpaBHeHHE rapMOHMYECKOM BOJIHBI, XapaKTEPU3YIOLIEE MOHOXPOMATHYECKOE
U3ITy4yeHue

1 VYpaBHeHHE TrapMOHHYECKOM BOJIHBI, XapaKTEPHU3YIOIIee ONTHYECKOE
U3ITy4yeHue

[J VpaBHeHHE CMEIIaHOH BOJIHBI, XapaKTEPU3YIOIIEe MOHOXPOMATHUECKOE
U3ITy4yeHue

[J VYpaBHeHHE CMEIIAHOM BOJIHBI, XapaKTEPU3YIOIIEE ONTHICCKOE H3ITyICHUES

62. 3adanue {{ 171 } T3 Vo 8

OTMeThTe MPAaBUIIBHBIN OTBET
MoOHOXpPOMATHYECKUM SIBJIICTCSI TAKOE M3TYYCHHE, Y KOTOPOTO...

| mOCTOSIHHBI B IPOCTPAHCTBE M BO BPEMEHH aMILTUTY/a KoJeOaHuii, CKOPOCTh
pacrpoCTpaHEeHHS BOJIHBI M BPEMS TIOJIHOTO TIEpHOia

L] He MoCTOSIHHBI B TPOCTPAHCTBE M BO BPEMEHH aMIUTUTY/a KOJIeOaHHIA,
CKOPOCTh PacCIpOCTPAHECHHSI BOJHBI M BpEeMsI IIOJTHOTO TIEPHO/Ia

L] MOCTOSIHHBI B IPOCTPAHCTBE M HE MIOCTOSHHBI BO BPEMEHU aMILIATY/Ia
KoJieOaHUH, CKOPOCTh PacIpOCTPaHEHUs BOJIHBI U BPEMS ITOJIHOTO Iepruoaa

L] He MOCTOSIHHBI B TPOCTPAHCTBE U MIOCTOSHHBI BO BPEMEHU aMILIUTY/Ia
KoJiebaHui, CKOPOCTh PacpOCTPAHEHUS BOJIHBI U BPEMsI TIOJTHOTO Tepro/ia

63. 3aoanue {{ 172 }} T3 Ne 9
OTMmeThTe PaBUIIBHBIH OTBET
JITMHY BOJIHBI H3IY4CHUSI IPUHSITO U3MEPSATH B ...
M mukpomeTpax
M wmaHOMeTpax
Lruramerpax
L] memmmerpax

64. 3aoanue {{ 173 }} T3 Ne 10
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OTMmeTbTE NPaBUIIbHBIN OTBET

W=h-v

M kBaHT SHEprUH

L] wacrora sHepruu

[] wacrora M3my4eHHs

[l MHTEHCHBHOCTH U3JTyYCHHUSI

65. 3aoanue {{ 174 }} T3 Ne 11
OTMeThTe MPaBHIILHBINA OTBET
DKCIEpUMEHTAIBHO J0Ka3ajl HaJJMYUe CBETOBOTO JIaBJICHUSI.
] JlomonocoB
M JleGenes
] Herorton
O] TTnmaux

66. 3aoanue {{ 175 }} T3 Ne 12

OTMeThTe NpaBUIIbHBIN OTBET

h-v
c2

M wmacca portona

L) uMmmynbc GpoToHA

L] BekTOp M3IyUYCHHS

[J KoJIM4YeCTBO ABHKCHUS
CrpykTypa pedepara:

1) TUTYJIBHBIN JIUCT;

2) 1wiaH paboThl ¢ yKa3aHHWEM CTPAHHUI[ KaKIOro BOIIPOCa, MOJBOMPOCA
(myHKTa);

3) BBeneHHE;

4) TekCcTOBOE W3JOXKCHHE MaTepuasa, pa3OUTOe Ha BOMPOCH |
NOJIBOTPOCH  (IIYHKTBHI, TMOAMYHKTHI) C HEOOXOJMMBIMU CCBUIKAMH Ha
MCTOYHHKH, HUCITOJIb30BAHHEIC aBTOPOM;

5) 3akimoYcHUCE,

6) CIHUCOK MCTIOIB30BAaHHOW JIUTEPATYPHI;

7) TPWIOKEHUS, KOTOPHIE COCTOST W3 TaONHIl, IUarpamMm, rpaduKoB,
PUCYHKOB, cXxeM (HeoOs3arenmpHas 4acTh  pedepara). I[lpunoxenus
pacmoyiaraloTcsi IMOCJeNOBATEIbHO, COTJIACHO 3aroJIOBKaM, OTPAKAIOMINM HX
CoJIep>KaHue.

Tembl pedepaToB

=

CTpOGHI/Ie N XapPaKTCPUCTUKN COBPCMCHHBIX JIAMII HAKAJIMBAHHA .
OcobOenHocTH KOHCTPYKIHH U CXCMbI BKIIFOYCHUA JIOMUHCCHCHTHBIX JIaMII.
3. HpGI/IMYIlIeCTBa KOMITAKTHBIX JTIOMHMHCCHOCHTHBIX JIAMII II0 CPAaBHCHHIO C
APYIUMH UCTOYHHUKAMH CBCTA.

MHOFOO6paBI/IC IMPUMCHCHH: I'aJIOTCHHBIX HCTOYHHUKOB CBCTA.

HepCHeKTI/IBBI u C(l)epbl MNPUMCHCHHA CBCTOANOJAHBIX HCTOYHHKOB CBCTA.

N

o s
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KoHcTpyK1IMOHHBIE pa3nuyuus JpaiBEPOB CBETOAUOIHBIX JIAMII.
Yr4dHOe OCBENIEHUE: TEPCIEKTUBBI, NHHOBALINHU.

OcBenieHne B pEKIaMHOM CPeJie — BBIT01a WIIM HAJEKHOCTD?
MHoroo0pa3ue yJaponpOoyHbIX U B3pPbIBOOMIACHBIX CBETUIbHUKOB.

. BaxxHOCTh TPOEKTHPOBaHUS O(PUCHOTO OCBEILIEHUS.

. CBETOTEXHUYECKHE U3MEPEHMUS.

. TUIBI TFOKCMETPOB, KOHCTPYKUMOHHBIE OCOOCHHOCTH.

. OGnactu npuMeHeHust puToPoTOMETPOB.

. [IpeumyiiecTBa razopa3psAHbIX HCTOYUHUKOB CBETAa BBICOKOTO JIABJICHUS.
. OnTrueckoe u3aydyeHue.

. BomHoBas Teopus cBera.

. Kopniyckynsipnast Teopust ceTa.

. CeKTp UCTOYHUKOB CBETA: BU/IbI, KJIACCU(pUKAIIHS.

. ConTHeYHBIN CBET: XapaKTEPUCTUKHU, CIEKTPATIbHOE pacipeiesIiCHUE.

HBGTOB&H TEMIICpaTypa HCTOYHUKOB CBCTA.

Jlna npomexicymounozo konmpona(YK-2 - CrocobeH ompeneisiTh Kpyr

3a/lay B paMKax IIOCTaBJICHHOW I M BBIOUpATh ONTHUMAJIbHBIE CIIOCOOBI HX
pElIeHUs, UCXOs M3 JIEUCTBYIOIIMX IMPABOBBIX HOPM, MMEIOUIUXCS PECYPCOB U
OTpaHUYCHMUIA;)

=

10.

11.

Bonpocsl k 3k3aMeHy

Bugsl u cuctemsl ocBelieHus1. Pa3menienre CBeTUILHUKOB B TTIOMEILICHUH.
Brnusaue Buja 0annacTHOTO COMPOTHBICHHS M YaCTOTHI TOKA MHUTAIOMICH
CeTH Ha paboTy ra3opa3psIHBIX JIAMII.

Bo3zneiictBrue ONTHYECKOTO HM3IY4YEHHUS] HA JKMBOTHBIX. bakTepuUIMIHBINA
CIIEKTp JCHUCTBUS.

Bo3geilicTBUe ONTHYECKOTO W3JIY4YEHUS] HAa JKUBOTHBIX. ODPUTEMHBIN U
OaKTEepUILIUIHBIN CIICKTpP JACHCTBUS.

Bo3zaeiicTBre ONTUYECKOTO U3JIY4YEHUS Ha PACTEHHUs, CHEKTp AEHCTBUS
dboTocuHTE3A.

Br16op cucTtempl OCBEIICHHUS, OCBEIIEHHOCTH W K03 dHImeHTa 3araca.
OcBellieHre NTULEBOTYECKUX TOMEILICHH.

Br16op Tuma ucTouyHMKa CBETa M CBETHJIBHHUKA, HA3HAYCHHE OCBETHUTEIIBHBIX
YCTAaHOBOK M TPEOOBAHMS K HUM TPEAbSBISIEMBIC.

["anorennple MaMibl HakanuBaHus. VIcToUHUKHA MHGPAKPACHOTO U3ITYUYCHHS,
UX XapaKTepUCTHUKA.

JIByXJIaMIIOBbIE€ AHTUCTPOOOCKONMUUYECKUE CXEMBI I JTOMHHECHEHTHBIX
JaMIL.

3akonbl TeruoBoro uminyuyeHus (Kupxroda, Credana-bonbumana, Buna).
Teopernueckunii KII/] ICTOYHHKOB, OCHOBAaHHBIN HA TEILIOBOM H3JTYYCHHUU.
3HaueHWEe WCIOJIb30BAHMUSI SHEPTrUUM  ONTHUYECKOrO0  U3JIY4YEHHUS IpHU
MHTEHCU(PUKAIUU U TOBBIIICHUU 3P(HEKTUBHOCTH CEIIbCKOXO035UCTBEHHOTO
MIPOU3BOJCTBA.
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12.

13.
14.

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

23.
24,

25.
26.

217,

28.

29.

30.

31.

32,

33.
34,

35.

36.
37.

Hctounuku wucnonp3yemble maid Y® o0O0gyyeHHs >KUBOTHBIX W NTHIL,
MIEPEYUCIIUTE UX HEJOCTATKU U IPEUMYILIECTBA.

Knaccudukanus razopaspsiAHbIX HCTOYHUKOB BBICOKOTO JaBJICHUS.
Knaccudukanuss  rasopa3psaHblX  HUCTOYHMKOB  u3NydeHHs. (Cxembl
BKJIIOUECHUS UCTOYHUKOB HU3KOI'O JABJICHUS.

Knaccudukanus ra3opa3psiHbIX HCTOYHMKOB M3JIYy4YeHUS. Y CTPOMCTBO,
OPUHLIMI PaOOTHI JTIOMUHECIEHTHOM JIAMIIBI.

Knaccudukanus namn HakanuBaHus. Jlammbel HakanuBaHUs —OOIIEro
Ha3HaueHUs. CrienuanbHbIE JTaMIIbl HAKAJIMBAHUS.

Knaccudukanuss ~ ocBeTUTENbHBIX  NMPUOOPOB U HMX  OCHOBHBIE
XapaKTEPUCTUKHU.

Knaccudukanus, KOMIOHOBKAa M pPacd€T 3JIEKTPUUECKUX OCBETHUTEIIbHBIX
CeTeM.

Jlamnel JIPT, ux ycTpoMCTBO M mpuHUMN AeucTBUs. Mcronb3oBaHue ux B
CEJIbCKOM XO3SMCTBE.

JIrokcMeTp, ero yCTpoMCTBO U Ha3HAYCHUE.

Hartpuesble naMiibl BBICOKOTO JaBIICHUS.

Ha3HaueHue M OCHOBHBIE DJIEMEHTBHI IIYCKOPETYJIHUPYIOUIUX YCTPOUCTB.
CxeMbl BKJITIOUEHHUS Ta30pa3psAAHbIX JIaMI HU3KOTO JaBJICHUS.
Krnaccuduxkanus razopaspsiHbIX ICTOYHUKOB BHICOKOTO JJaBJICHUSI.
OObsicHUTE BIMAHME BHAA OalJIACTHOTO COMPOTHBJICHUS HAa OCHOBHBIC
XapaKTePUCTUKH pabOThI Ta30pa3psIHOMN JTaMIIbL.

OnTuueckue cpeactBa OOPHOBI C JIETAIOIIUMH HACEKOMBIMU BPEUTEIISIMU.
OcBerutenbHbie  NpUOOPHI W OOJydaTedd  CEIbCKOXO3SWCTBEHHOIO
Ha3HAYCHHS.

OcBeTUTENbHBIE YCTAHOBKU KMBOTHOBOJUYECKUX MOMENIEHUN U BBITYJIbHBIX
IJIOIIAOK.

OcHOBHBIE CBOWMCTBA M TMOKa3zaTedd pabOThl HCTOYHHKOB ONTHYECKOTO
U3JIyYECHHS.

OcHoBHBIE cUCTEMBI YP(HEKTUBHBIX YPUTEMHBIX U AHTUPAXUTHBIX BEITUYUH
Y €JUHULIBI UX U3MEPEHHUS.

OCHOBHBIE CIIEKTpajJbHbIE XapaKTEPUCTUKA HCTOYHHKA M HNPUEMHUKA
ONTUYECKOIO U3IIYYCHHUS.

OCHOBHBIE SHEPreTUYECKUE BEIIMUYMHBI ONTUYECKOTO U3JTYUEHHS U €IUHULIBI
UX U3MEPEHHUSL.

Oco0OeHHOCTH  3alllUThl CeTeH, MUTAIONIUX HCTOYHUKH ONTHYECKOTO
U3JIyYEHUS.

[lonmy4deHne ONTHYECKOTO U3IIYyYEHUS; OCHOBHBIE IIOHATHUS U OIIPEICIICHMUS.
PaGora nmamnm  HakamuBaHUS, CBETOTEXHHYECKHE, JHEPIreTUYECKHE,
JKCIUTYaTallHOHHBIE XapaKTEPUCTUKU

Pacnpenenenne onTMYeCKOro HM3dMyd4eHMs 1O cHekTpy. Onrudeckue
CBOMCTBA TElIL.

CBETUIBHUKY, UCIIONIB3YEMBIE B CEJIBCKOM XO35MCTBE.

Cucrema SO EKTUBHBIX OaKTePUIIUAHBIX BEIWYMH W CAUHUIBI HUX
U3MEpPEHUS.
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38. Teopernueckre NOPEANOCHUIKM YCTAHOBJIEHHUS CHUCTEMBI 3(P(EKTHUBHBIX
BEJIMYHH.

39. Teopernueckuii KI1/] "CTOUHMKOB, OCHOBaHHBIX Ha TEIUIOBOM H3JIyYECHHUH.

40. YcTraHOBKM I MHPPAKPACHOTO U3JTYYEHUS] MOJIOAHSIKA MITUL U )KUBOTHBIX.

41. YcranoBku aia obe33apakuBanus BoJbl YD oOmydueHreMm.

42. YcTaHOBKM 711 OJHOBpEeMEHHOro Y@ 00dydeHUs U OCBEUIEHUS B
KUBOTHOBO/JICTBE U MTULIEBOJCTBE.

43. YCTpOoMCTBO W TPUHIMI JEHUCTBUS JIFOMHUHECIICHTHOM JIaMIIbI HU3KOTO
naBieHns. (CBETOTEXHMYECKHE, DJHEPreTUYECKHE U OKCIUTyaTallMOHHBIE
XapaKTePUCTUKH.

44. YcTpoilCTBO M TOPHUHIMN JAEUCTBUS JIOMHHECIIEHTHOM JamIbl HHU3KOIO
NABJICHUsI. DKCIUTyaTallUOHHbIE XapaKTEPUCTUKU ATUX JIAMII.

45. YcerpoiictBo, pabora u xapakrepuctuku Jjamn tuna JIPJI. Cxema
BKJTFOUEHUS.

46. Ypumetp, ero ycTporcTBO, Ha3HAYCHUE.

47. durodoToMeTp, €ro yCTpoiCTBO U Ha3HAUCHHE.

Ilpaxmuueckue 3a0anus 013 IK3ameHa

3aoanue 1.

PaccuuTaiiTe OCBETUTENBHYIO YCTAaHOBKY [JISi OCBEIICHUS TETLIUIIBI
pazmepamu 20x10 M u BbicoTOM 2,5 M. Hopmupyemas ocsemienHocts Ex = 300 1k,
koaddurment 3amaca K3 = 1,3. Beicota cBeca cBermibHMKa he = 0,4 M.
Koadpunment ucnonpzoBanus 1 = 0,61.

3aoanue 2.

Paccuurath, kakoe kommuectBO oOsydatened tuma OT-400M ¢ nmammamwu
JIPJT 400 weoOXomuMo 1Jii HOPMaJIBHOTO (OTOCHHTE3a paccaabl B TEIUIUIIC
pasmepom 18x50 M, eciin M3BECTHO, YTO OCBEHIEHHOCTh J0JDKHA OBITH 8000 K.
Koappumment 3amaca K3=1,3, kodpdunmeHT MUHUMAIBHONW OCBENIEHHOCTH
Z=1,15. KosddumueHT uCHoIb30BaHUS CBETOBOIO TIOTOKAa TMPU HHJEKCE
nomemienns i=1,48 paBen n =0,63. Pacuer mpoussectu meTonom koddduimenta
MCITOJIb30BaHUSI CBETOBOTO MTOTOKA.

3aoanue 3.

B npowusBoacTBEHHOM mNoOMeNIeHUH Iuiomaapn 300 M% ¥ ¢ WHAEKCOM i=2
ceetmbHUKa-Mu trra HCI102-100 tpeOyetcs obecnieunts EH=30 nx mpu K=1,5.
3amano pn=50%, pc=30%, pp=10%, z=1,15. B cBeTriIbHMKAaX MPUMEHEHA JlaMIa
tuna bK215-225-100 ¢ F=1500 M. Omnpenenuth HEOOXOJUMOE YHCIIO
CBETUJIBHUKOB.

3aoanue 4.

B npou3BocTBEHHOM HoMeleHuy miomaso 300 M2 u ¢ ungekcom i=1,25
YCTAHOBJICHO TPHU NPOJOJbHBIX psijga cBeTwibHUKOB JICITI02 (KCC Tuna JI-2).
Kaxnpiii cBetmnbHuK ¢ nBymst tamnamu JIb40. TpeOyetcs obecnieunts E=300 1k
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npu K=1,5. 3agano pn=50%, pc=30%, pp=10%, z=1,15. CBeTOBOI1 MOTOK JAMIIbI
JIb40-3150 nM. CKOJIBKO CBETUIIBHUKOB B psAny?

3aoanue 5.

PaccuuTaiiTe HeOOXOAMMOE YHCIIO JaMII JIJIsl OCBEILLEHUS aHTapa pa3MepaMu
20x60 M u BbicoTOM 4 M. HopMmupyemasi ocBemieHHOCTh EH = 75 1K, ko3dpuiment
3anaca K3 = 1,3. Koaddumuent mMunumanbHoil ocBeménnoctu z=1,1. BricoTa
cBeca cBetwibHUKA he = 0,2 M. Koadpunment ucnons3zoBanus n = 0,61.

Ucnonb3ytorcs namnsl b215-225-150.

3aoanue 6.

Paccuurath, kakoe komumuectBo obnydateneit ¢ sammamu JIPJI 700(6)
HEO0OXOAMMO IS HOPMaJIbHOTO (POTOCHMHTE3a pacTeHUW B TEIUIUIIE Pa3MEpPOM
20x60 M, eciM U3BECTHO, 4YTO OCBEIICHHOCThL JOKHa ObITH 8000 I1k.
Kosddumment 3amaca K3=1,3, kodpduimeHT MUHUMAIBbHON OCBEHIEHHOCTH
Z=1,15. KoaddunueHT HCNONIB30BaHUS CBETOBOIO ITIOTOKA TIPU HHJIEKCE
nomerenus 1=1,48 pasen 1 =0,63. PacueT npousBecTd MeTOI0M KO3 HHUIIUCHTA
MCIIOJIb30BaHUSI CBETOBOI'O MTOTOKA.

3aoanue 7.

B nomemenun maomaaso 160 M? ¢ pn=0,5; pc=0,3; pp=0,1 Ha pacueTHO
BeIcoTe Np=3,2 M mpeanojaraeTcsi yCTaHOBUTh CBeTHIbHUKHU THa JICI102-2[140-
10 (KCC Tuna /-3, KII[J=60%) c JUJI Tuna JIb. Onpeneauts Ywucio
CBETWJIBHUKOB, HeoOXxomumoe s co3gaHusi ocBemeHHocTd E=300 nk npwu
kodddunmente 3amaca K3=1,8 u kosddunuente HepaBHOMepHOCTH Z=1,1.
Hcnonp3oBaTh METOT YIAEIBHOW MOITHOCTH.

3aoanue 8.

B momemennn miomansio 300 M2 U ¢ uHIEKcoM i=1,25 YCTAHOBJICHO TPHU
npoaonbHbIX psaga cBeTrabHuKoB JICII02 (KCC tuna J[-2), KaKaplii CBETUIHHHUK C
neymsi nammamu JIb40. Tpebyercs obecmeunts E=300 nx mpu K=1,5. 3amano
pri=50%, pc=30%, pp=10%, z=1,15. CetunbHUKOB B pany 16 mr. Onpeneauts
CBETOBOI MOTOK OJHOM JIaMIIbI.

3aoanue 9.

Paccunrath, kakoe KkonumyecTBO oOnyuarenei c mgammnamu JIPU 250-5
HEOOXOIMMO JJII HOPMAJIBHOTO ()OTOCHHTE3a PACTEHWH B TEIUIAIIE Pa3MepoM
10x30 ™M, eciIMm W3BECTHO, 4YTO OCBEIIEHHOCThL JODKHAa ObITh 9000 K.
Koaddumument 3amaca K3=1,3, koddpduimeHT MUHUMAIBHON OCBEMICHHOCTH
Z=1,15. KosdduuueHt wucCnonb30BaHUs CBETOBOIO IIOTOKa NpPU HHJIEKCE
nomenienus 1=1,48 pasen =0,63. PacueT mpousBecTd MeTOJOM KO3 dUIIMEHTa
MCIIOJIb30BaHUsl CBETOBOTO MOTOKA.

3aoanue 10.
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B nomemenun ¢ pn=0,5; pc=0,3; pp=0,1 Ha pacuetrHoli BbicoTe hp=3,2 M
npejamnoiaraercst yctaHoBUTh cBeTuiabHUKY THNa JICT102-2x40-10 (KCC Tuna J1-3,
KI1[1=60%) c JIJI tuna JIb. Yucno CBETUIBHHKOB, HEOOXOAUMOE IS CO3IaHUS
ocsenieHHoctu E=300 nx npu kosdpduuuente 3anaca Kz=1,8 u kosddunmente
HepaBHOMepHOCTH Zz=1,1 — 35 mTyk. OnpeaenuTs mI0ma b MOMEIICHHUS.

Jna npomescymounozo koumpoaa(OIIK-2 - CnocoOeH HCIOJIb30BaTh
HOPMATHBHBIC TIPABOBBIC AKThl U O(QOPMIIATH CHCIHAIBHYIO JOKYMCHTAIMIO B
npodeCCUOHANILHON JIEATEIIbHOCTH;)

Bonpocsl k 3k3amMeHy

MeTtobl pacuéTa OCBETUTEIIBHBIX YCTAHOBOK.

2. OOnyyaTenbHBIC YCTAHOBKH, WCIIOJIb3yeMbIC TP BBIPANTUBAHUN PACTECHUH.
TpeOoBanus, IPEABIBIICMBIC K HAM.

3. OOmmue 3aKOHOMEPHOCTH BO3IACHCTBUS ONTHYECKOTO W3JIYYCHHS Ha

ouosiorndyeckrue 00beKThl. Buabl pOoTOOMOIIOrHYECKOT0 IEHCTBUS.

O6mme  3akoHbl  TpeoOpazoBaHus  u3iaydeHus.  KoamdecTBEHHbBIC

XapaKTePUCTHUKH MPeoOpa3oBaHUs.

OCHOBHBIC TOJIOKEHUS ICKTPUUESCKOTO pa3psia B ra3ax u mapax METaJlIOB.

OCHOBHBIC MTOHATHS U 3aKOHOMEPHOCTH TETUIOBOTO U3JTyYCHHUS.

[Topsaiok MPOEKTUPOBAHUS OCBETUTENILHBIX M 00JIy4aTeNbHbIX YCTAaHOBOK.

[IpaBuia 1 HOPMBI AIAEKTPUIECKOTO OCBEIICHHUS.

Pacuét ocBeTHTENBbHON YCTAHOBKH METOJI0M KO3 PHUITMEHTA UCTIOIB30BAHUS

CBETOBOTO MOTOKA.

10. Pacu€T ocBeTUTENBbHON YCTAHOBKH METOJIOM yI€TbHON MOIIHOCTH.

11. Pacuy€T OCBETUTENBHBIX YCTAHOBOK C JIMHEHHBIMUA UCTOUHUKAMU U3ITYUCHHUS.

12. Cxema BKJIIOYEHUS CTAaHAAPTHOMN JIFOMUHECIIEHTHOM JIaMITbI U €€ padora.

13. CxeMbl  BKJIIOYEHHS Ta30pa3psiAHBIX  JAMI  HHU3KOTO  JIaBJICHUS W
Kiaccudukarus (ctapTepHsie, 6eccTapTepHbIL).

14. TouyeuHsbll METOJ pacu€Ta OCBETUTEIILHBIX YCTAaHOBOK.

=

B

©oo~NOoO O

Ilpakmuueckue 3a0anus 014 IK3aMeHA

3aoanue 1.

B oOmecrtBernoM nomemenun womansio 100 M° W ¢ HHAEKCOM 1=2
ceetwibHuKamMu Tuna JIIO16-40 tpeOyercs obecneunts EH=300 nx nmpu K=1,5.
3amano pn=70%, pc=50%, pp=30%, z=1,15. B cBeTuIbHUKE NPUMEHEHA JlaMIa
tuna JIJ140-1 ¢ F=2600 nM. Onpenenuts HEOOXOIUMOE YHUCTIO CBETUIILHUKOB.

2

3aoanue 2.

B npousBoacTBEHHOM MoMeneHuu miomaibo 200 M% ¥ ¢ uHIeKcoM i=1,25
YCTAHOBJIEHO JABa MpoaoibHbIX psga cBetwibHukoB JICII02 (KCC tuna JI-
2).kax bl cBeTHIIbHUK ¢ oHOM Jlamnoi JIB40. Tpedyercst o6ecnieunts E=100 5k
npu K=1,5. 3agano pn=50%, pc=30%, pp=10%, z=1,15. CBeToBOK MOTOK JaMIIbI
JIb40-3150 M. CKOJIBKO CBETUJIILHUKOB B ALY ?
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3aoanue 3.

PaccuuraiiTe HEOOXOIUMOE YHUCIIO JIAMIT JJIs1 OCBEIICHUS CKJIajla pa3MepaMmu
10x30 m u BeIcOTOM 5 M. Hopmupyemas ocemieHHocts Ex = 50 a1k, K3=1,3, z=1,1.
Bricota cBeca cBetwibHuUKa he = 0,5 M. Koad duruent ncnons3opanus n = 0,61.

Ucnonb3ytorcs namnsl bBK215-225-100.

3aoanue 4.

Paccuurath, kakoe konmuecTBO oOnyuareneit ¢ jammamu JIPJI 1000(6)
HE0OXOAUMO IS HOPMaJIbHOTO (POTOCHMHTE3a pacTeHUW B TEIUIUIIE Pa3MEpPoOM
20x60 M, ecam WM3BECTHO, 4YTO OCBEIIEHHOCTb JO0KHa ObITh 12000 1k.
Koadpdumuent 3anmaca K3=1,3, ko3pduumeHT MUHUMAIBLHON OCBEIIEHHOCTH
7Z=1,15. KoadduuueHt uCMOIL30BaHUS CBETOBOI'O TOTOKAa TMPH HWHJIEKCE
nomenienus i=1,48 pasen 1 =0,63. Pacuer npousBectu MeToa0M KOd(PuUIlMeHTa
UCITOJIb30BaHMS CBETOBOT'O MOTOKA

3aoanue 5.

B nomemenuu miomansio 70 M2 ¢ pn=0,5; pc=0,3; pp=0,1 Ha pacyeTHOI
BbicoTe hp=3,2 M mpeanonaraercs ycTaHOBUTH cBeTHiIbHUKK THNa JICTI02-2[140-
10 (KCC tuna /-3, KIIA=60%) c JUI tuna JIb. Omnpeneauts dYucio
CBETWJILHUKOB, HeoOXxoaumoe 1jisi co3aanusi ocsenieHHoct E=50 nx mpu K3=1,8
uz=1,1.

3aoanue 6.

B momemenun miomansio 200 M2 u ¢ umHAEekcoMm i=1,25 YCTaHOBJICHO
yeTbipe TpoaodbHbIX psna cBetwibHUKOB JICII02 (KCC tmma JI-2).xaxmblid
cBeTWIIbHUK ¢ aByms Jamnamu JIB18. TpeOyercs obGecneuntsr E=100 nx npwm
K=1,5. 3apano pn=50%, pc=30%, pp=10%, z=1,15. CBeTrsibHUKOB B psaay 12 mir.
OrnpenenuTs CBETOBOM MOTOK OJHOM JIaMIIbI.

3aoanue 1.

B nmomemenun mnomansio 70 M2 ¢ pn=0,5; pc=0,3; pp=0,1 Ha pacueTHoI
BbicoTe hp=3,2 M mpeamnonaraercst yctaHoBuTh 10 cBetunbHukoB Trma JICII02-
2x40-10 (KCC tuna /-3, KI1JI=60%) ¢ JUI tuna JIb. Onpeaenuts HEOOXOAUMYIO
MOIIIHOCTh JIaMII, HEOOXOIWUMBIX [JIsi co3daHusi ocBemeHHoctd E=50 nx mpu
K3=1,8 u z=1,1.

3aoanue 8.

B npou3BoACcTBEHHOM MoMeleHuy miomaaso 400 M2 u ¢ uagekcom i=1,25
YCTAHOBJIEHO 4eThIpe MpoAoJibHbIX pana cBetwibHUKOB JICIIO2 (KCC Tuna /I-
2).kax bl cBeTHIIbHUK ¢ ojiHOM amnoit JIb40. Tpedyercst obecnieunts E=100 nx
npu K=1,5. 3agano pn=50%, pc=30%, pp=10%, z=1,15. CBeToBOK MOTOK JaMIIbI
JIb40—-3150 nmm. CKOJIBKO CBETHJIILHUKOB B Py ?

3aoanue 9.
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PaccuuTaiite HeoOXoIMMOE KOJIMYECTBO JIaMIl JJisi OCBELICHUS aHrapa
pasmepamu 20x40 m m BbicoTOM 5 M. Hopmupyemass ocBemenHocts En=30 5k,
koa(ppunuent 3anaca K3z=1,3. Koapdurment munumanbHoi ocBeménnoctu z=1,1.
Bricota cBeca cBetunbauka hc=0,5 m. Kosdpunuent ucnonszopanus n=0,61.

Ncnone3yrorcs nammsl JIJ80.

B cootBeTcTBUM C y4eOHBIM IJIAHOM OOYYarOIIMECs BBIMOJIHAIOT KypCOBOM
MIPOCKT. Ilo wroramMm  BBIIOJIHEHUS KYpPCOBOTOIPOEKTa  OILEHUBAIOTCS
koMmrereHun Y K-2 u OIIK-2.

Temubt Kypcogvix npoekmos
Pacuér ocBeTUTENBHON YCTAHOBKM POAUIBLHOIO OT/AEICHUS Ha 17 KOPOB.

Pacuér anexTprueckoro oCBeIICHU TEISITHUKA HA 228 TOJIOB.
Pacuér ocBeTuTeNHHON YCTaHOBKM KOHIOMIHY Ha 20 paboyux Jiomajeu.

> wnN e

Pacuér ocBeturenpHON ycTaHOBKM OJioka KOopMmoBOW 30HbI Ha 800 rosoB
KPC.

Pacuét ocBeTUTENbHON YCTAHOBKHU YETHIPEXKOMHATHOIO OPUraJHOTO I0Ma.
Pacuér ocBetutenbHO# ycTaHOBKM cBUHapHUKa Ha 100 romos.

Pacuér ocBeTUTENbHON YCTAaHOBKU KOHIOIIHU Ha 23 KOOBUIUIIBI.
PacuéT ocBeTUTENBbHON YCTAHOBKU KYMBICHOTO II€Xa.
10. Pacuér ocBeTHTENIPHOM YCTAHOBKU CBMHApHUKa Ha 240 MecT.

5
6
7. Pacuér ocBeTUTEIBLHON YCTAaHOBKHM OpUTaHOTO JOMa Ha 25 YeoBeK.
8
9

11. Pacuér ocBeTUTEIBHOM YCTAHOBKH MOJIOYHOTO OJI0Ka.

12. Pacuér ocBETHTENIPHOM YCTAHOBKH I'OCCTAHIIMHM T10 INIEMEHHOM padoTe.

13. Pacuér ocBeTHTEIFHOM YCTAaHOBKM CBMHApHUKa Ha 1500 mecr.

14. Pacuét oCBETHTEIIPHOM YCTAHOBKH YYaCTKOBOM BETEPUHAPHOM JICUCOHHUIIBI.

15. Pacuér OCBETHUTEILHOM YCTaHOBKHU BTOPOTO ATa)xka CKJIajia
Ne3UH(EKIMOHHBIX CPE/ICTB.

16. Pacuét ocBeTUTEIHHON YCTAaHOBKH KOpoBHHKA Ha 200 KOpOB.

17. Pacuér  OCBETUTENIBHOW  YCTAHOBKM  POJUJBHOTO  OTACJIECHUS  C
npodunakropuem Ha 48 MecT.

18. Pacuét ocBeTUTEIHLHOM YCTAHOBKHM CBHHAPHUKA Ha 576 ToJIOB.

19. Pacuét ocBeTUTETHLHOM YCTAHOBKHA KOPOBHUKA HA 25 KOPOB.

20. Pacy€T oCBETUTENHHOM YCTAHOBKM NMTUYHUKA JUTSI BBIPAIMBAHUS WHIIIOKOB
Ha 330 roos.

21. Pac4€T ocBeTUTENHHOM YCTAHOBKHM OpUTAHOTO oMa Ha 15 denmoBexk.

22. Pac4€T 0CBETUTENHHON YCTAHOBKH XOJOAMIBHUKA TSI XPAHEHUS KaITyCThI.

23. Pacu€T OCBETHTENBHONW YCTAaHOBKM CKJaJa JIETKOBOCILIAMEHSIOIICHCS
KUJKOCTH.

24. Pacu€T OCBETHTENBHOW YCTAaHOBKH Tpodmiakropusi rapaxka ©Ha 60
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aBTOMOOMJIEH.

25. Pacy€T OCBETUTENIbHOW YCTAaHOBKHM 3aKpBITOTO CKJIaja Jjisi PEMOHTHO-

MIPOU3BOJICTBEHHBIX 0a3.

26. Pacy€T OCBETUTENHHON YCTAaHOBKM TaKEJaXHOIO CKJIaJa C PEMOHTHOM

MaCTEPCKOH.

27. Pacy€T OCBETHTEIIbHOM YCTAaHOBKM TpPEXCTEHHOro HaBeca Ha 60

BepOJII0IOMATOK.

ITo u3zyyeHuro Kypca 1aHHON JUCLUIUIMHBI CTYACHTHI BBIIOJHIIOT KypCOBOU
npoekT. Tema KypcoBOrompoekra: «PacyeT CBETOTEXHMYECKON YCTaHOBKHU
OPOU3BOJICTBEHHOr0  OoOBbekTa». Llenplo mpoekra sBIsieTCs  pacllMpeHue,
yriayOjaeHue M 3aKperjieHue TEOPEeTUYECKUX 3HAaHMW CTYAEHTOB B BOIpPOCax
NPaKTUYECKOTO MPOECKTUPOBAHUS OCBETUTEIBHBIX YCTAHOBOK IPOU3BOJCTBEHHBIX
00BEKTOB.

O6bem kypcoBoro mpoekta cocrtabisier 30-40 crpanun ¢dopmarta Ad4.
I'paduueckas yacTh KypcoBOTO MpoeKTa pazmemniaercs Ha 1 mucte ¢popmara Al.
KypcoBoHnpoeKT COCTOUT U3 MOSCHUTEIBHOM 3alUCKHU U rpaduyecKoil yacTu,
KOTOpBIE MPEJCTABISAIOTCA CTYJCHTOM B (pOpME OTYETHOTO JOKYMEHTa. 3a/laHue
BKJIIOUaeT B ceOsi 27BapuaHTOB Haubojee YacTO BCTPEYAIOLIUXCS B CEIILCKOM
XO3SIICTBE  MPOU3BOJACTBEHHBIX OOBEKTOB, UTO TO3BOJIAET OXBAaTUTh BCE
ocobennoctu TII B ceabCckOM X03sIHCTBE.
KypcoBoMnpoeKT COCTOMT M3 JBYX YacTEW: CBETOTEXHUYECKOHM U
anekTpuueckoi. CBETOTEXHUYECKAs YaCTh paObOThI BKIIOYAET B CEOsI:
e Bri6op HCTOYHUKOB CBETA.
Br160p HOpMUPOBaHHOM OCBEIIEHHOCTH.
Br16op Bua U CUCTEMBI OCBEIICHUS, TUTIA CBETHIIHHUKOB.
Br160p k03¢ durmeHToB 3anaca u 100aBOYHOM OCBEIIEHHOCTH.
Pacuér pasmenieHus CBETUILHUKOB.
Pacuér cBeTOBOro mMoTOKA JaMIIbI.
e (CocTaBl€HHE CBETOTEXHUYECKON BETOMOCTH.
DrexTpuyecKas 4acTb paboThl COAEPKUT:
e Bpi0op MecT pacnoyiokeHuss MaruCTpaJIbHbIX U TPYMIIOBBIX IIUTKOB.
e Pa30uBKy Tpacchl CETH M COCTABJICHUE CXEMbl IUTAHUS U YIPaBICHUS
OCBELICHUEM.
e Bpi0op Bua NPOBOJKH U CIIOCOOA MPOKIIAIKH.
e Pacuér cetu Mo JONMYCTUMOM NOTEPE HAMNPSIKEHHS C IMOCIEIYIOIIEH
IIPOBEPKOM CEYEHUS I10 JJIUTEIBHO AOIYCTUMOMY TOKY.
e Pacu€t u BIOOp 3aIIUTHI OCBETUTEIILHOU CETH.
e Pa3paboTky pexomMeHAanuii Mo MOHTaXy OCBETUTEIHHON YCTaHOBKH,
MEp 3aIIUTHI OT MOPAKEHHUS IIEKTPUIECKAM TOKOM.
I'paduueckas vactb pabOTBl COCTOMT M3 oOnHOro nucra ¢opmara Al Ha
KOTOPOM JIOJKHBI OBITh:
e [lnan m paspe3 oOBEKTAa C yKa3aHHEM €ro OCHOBHBIX Pa3MepoB, C
HAaHECEHUWEM CBETWJIBHMKOB Ha IUIAHE IIOMELICHHUs, PO3ETOK,
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BBIKJIIOUATENICH, MOHIKAIOIUX TpaHC(OpPMaTOpOB,

OCBETUTEITHLHON

cetu pabouero, EKypHOTrO U aBapUMHOTO OCBEIICHUS, MUTAIOUIUX U
TPYIIIOBBIX IITUTKOB.

e Howmepa
OCBELIEHHOCTU

OTACIIbHBIX

MOMEIICHUM, 3HAYCHUS
KaXJI0M MOMEIICHUH, KOJUYECTBO MU

HOPMUPOBAHHOU
THUII

CBCTUJILHUKOB, MOIITHOCTD JIaMII B CBCTUJIBHHUKC 1 €T0 BBICOTY ITOABECA.

e Kaxmasa

rpynmna

CeTM JOJDKHA OBITh CcHAaOXKEHA  MOAIHCHIO,

coAepKaleii: HOMEp TPYIIbl, MAPKY MPOBO/IA, TUIOIIAb €T0 CEUYEHHUS U
croco0 MPOKJIAIKH.

e DKCIUIMKAIMS ITOMEIIECHHH.

e PacuéTHas cxema OCBETUTCIILHOM CETH.

e Creuudukarus Ha 000py0BaHNE U MATEPHUAIIHI.

HpI/I BBITITIOJTHCHUH

KYpPCOBOTO
JOTIOJTHUTEJIbHASI JINTEpaTypa.

MPOCKTa HUCIIOJB3YCTCA OCHOBHAA H

Coneprxkanue srana

dopmupyembie komneTeHuu (cornacHo PIIJT)

* Bri6op UCTOYHUKOB
CBeTa.

* Bpibop HOpMHpOBaHHOM
OCBEIIIEHHOCTH.

* BpiOop BHIA U CUCTEMBI
OCBEILICHHUS, TUTIA
CBETUJILHUKOB.

* Brei6op koxdduiiueHToB
3arfaca M J100aBOYHOM
OCBEIIEHHOCTH.

* Br16op MecCT
PaCIIONIOKEHHUS
MarucTpagbHbIX u

IPYIIIOBBIX IIIUTKOB.
* Pa30uBKy Tpacchl CeTH H
COCTaBIICHUE CXEMBbI
MUTAaHUST W YIpaBICHUS
OCBEIIICHHEM.

* Bp100p BUA IPOBOAKH H
crioco0a MPOKJIAJIKH.

YK-2 - Cnocoben omnpenensiTh Kpyr 3aaad B
pamMKax TIOCTaBJICHHOW IeTM W  BBIOMpATH
ONTUMAJTBHBIE CIIOCOOBI WX PEUICHUS, UCXOMAS U3
JICUCTBYIOIIUX TIPABOBBIX HOPM, HMMEIOIIUXCS
pPECypcoB U OTpaHUYEHUH,

* Pacuér pasMeneHus
CBETHJIBHHUKOB.
* Pacuér CBETOBOTO

MMOTOKA JIAMITHI.
* (CocraBienue
CBETOTCXHHYECKOM
BegoMmocTu Pacuér cetu mo
JOIYCTUMOU 1oTepe

OIIK-2 - Cnoco0OeH uCIonbh30BaTh HOPMATUBHBIC
PaBOBBIE aKThl W O(QOPMIISITH CIENHAIBHYIO
JIOKyMEHTAITHIO B npodeccHoHaTBLHOM
NEeSTENHHOCTH;
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HaIpsKEHUS c
MIOCIIEAYIOIIEH IPOBEPKOU
CEYeHUs MO JUINTEIBHO
JNOIIyCTUMOMY TOKY.

* Pacuér u BpIOOp 3aILUTHI
OCBETUTEIILHON CETH.

* Pa3zpabotky
PEKOMEHIAIUI o
MOHTaXy  OCBETUTEIIbHOU
YCTAHOBKH, MEP 3aILUTHI OT
NOPAKEHUS
ANEKTPUUYECKUM TOKOM.

7.4 Meronnueckne  MaTepHaJbl, ONpeleJSOIINe  MPOoUexypPbI
OLICHUBAHUS 3HAHWI, YMEHHMH, HABBIKOB XAPAKTEPHU3YKOIIUX ITAMNBI
¢dopmupoBaHus KOMNIETEHIUA

Kontposb ocBoenus nuctuiinibl b1.0.32 «CBETOTEXHUKA»TIPOBOJIUTCS B
coorBeTrcTBUM ¢ IINKyoI'AY 2.5.1 «Tekymwuii KOHTpPOIbL YCIIEBAEMOCTH H
IPOMEXKYTOYHAsI aTTECTAlMsl CTYJEHTOB». TEeKylIHMil KOHTPOJb MO IUCIUILINHE
MO3BOJISIET OLICHUTh CTENEHb BOCIPUSATHUS Y4eOHOro Marepualia U MPOBOIUTCS
JUISL OIIEHKH PE3yJbTAaTOB M3Yy4YEHHUS pa3[esioB/TEM IHUCHUIUIMHBI.  Texkymuii
KOHTPOJIb TMPOBOJUTCA KaK KOHTPOJb TeMaTHUeCKHil (10 HuTOoraM H3y4eHHUs
OTIPEJICTICHHBIX TEM JUCHUIUIMHBI) M PYOEkKHBIM (KOHTPOJb OMPEIEICHHOTO
paszesia WM HECKOJIbKMX pa3/IesioB, MEpell TEeM, KaK MPUCTYNUTh K HU3YyYECHHIO
ouepeHON YacTh y4eOHOro MaTepuaia).

Kputepusimu  ouneHkn  pedepara  SABISIOTCSI:  HOBU3HA  TEKCTA,
000CHOBaHHOCTh BBIOOpAa HCTOYHUKOB JIMTEPATYpPbl, CTENEHb PACKPBITHS
CYILTHOCTH BOIIPOCa, COOTIOCHUS TpeOOBaHUN K 0(hOPMIICHHUIO.

OreHKa «OTJAMYHO>» — BBITIOJTHEHBI BCe TPEOOBaHUS K HaNMCaHUIO pedepara:
o0o3HaueHa mpobiiemMa 1 000CHOBaHA €€ aKTyallbHOCTh; CACJIaH aHAJN3 Pa3TUIHBIX
TOUYEK 3PEHUS Ha pacCMaTPUBAEMYIO MPOOIEMY M JIOTHYHO HU3JI0kKEHA COOCTBEHHAS
MO3UIKs; CPOPMYIUPOBAHBI BBIBOJBI, T€Ma PACKPHITA IOTHOCTHIO, BBIIEPIKAH
00BEM; cOOITIOICHBI TPeOOBaHUS K BHEIITHEMY O(OPMIICHUIO.

OrneHka «XOpomio» — OCHOBHBIE TpeOOBaHUSA K pedepaTy BBITIOIHEHBI, HO
IpU 3TOM JIONYIIEHbl HEAOYETHl. B 4YacTHOCTH, HMMEIOTCS HETOYHOCTH B
M3JIOKEHUU MaTepuana; OTCYTCTBYET JIOTMYECKash TMOCIeJ0BAaTEIbHOCTh B
CYXKICHUSX; HE BBIIEPKAH 00BEM pedepara; UMEIOTCS YIyIIeHUS B 0(OPMIICHUH.

OlleHKa «yIOBJIETBOPUTEIbHO» — UMEIOTCS CYLIECTBEHHBIE OTCTYIUICHHS
oT TpeboBaHuil k peeprpoBanuio. B yacTHOCTH: TeMa OCBellleHa JUIIb YaCTUYHO;
JonyieHbl (hakTUYeCKHe OIIMOKM B CojAepKaHuM pedepaTta; OTCYTCTBYIOT
BBIBOJIBI.

OueHka «HEYIOBJIETBOPUTEJIbHO» — TeMa pedepara HE PacKpbITa,
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OoOHapyUBAaETCSl CYIIECTBEHHOE HEMOHUMaHuEe TMpoliieMbl WU pedepaT He
MIPE/ICTaBIIEH BOBCE.

Kputepuu oneHku j1adopaTopHbIX padoT

Ouenka «5» (OTJIMYHO): BBINOJIHEHBI BCE 3aJaHMs JabopaToOpHOU paboThl,
CTYJEHT YEeTKO U 0€3 OIIMOOK OTBETHIJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI.

Ouenka «4» (XOpollo): BBIIIOJIHEHBI BCE 3aJaHUs J1abOpaTOpHON paloTHl,
CTYZCHT OTBETHJI Ha BCE KOHTPOJIBHBIC BOMPOCHI C 3aMEYAHUSIMH.

Ouenka «3» (yIOBJIETBOPUTENBHO: BBIMOIHEHBI BCE 3a/1aHUs JIaOOpaTOPHOU
paboThl C 3aMEYaHHUSAMH, CTYIACHT OTBETHJI Ha BCE KOHTPOJIBHBIE BOMPOCHI C
3aMEYaHHIMH.

Onenka «2» (HE 3a4TeHO): CTYACHT HE BBHINOJIHHWJ WM BBITIOJHUIT
HENPAaBWIBHO 3aJlaHus 1ab0paTOpHON pabOThl; CTYAEHT OTBETUJI Ha KOHTPOJIbHBIE
BOIIPOCHI C OMIMOKAMH WJIM HE OTBETHJI Ha KOHTPOJIBHBIE BOIPOCHI

Kpurepuu oueHky 3HAHUN NIPH NIPOBEICHNH TECTUPOBAHMS

OneHka «OTJMYHO» BBICTABISIETCS MPU YCIOBUU MPABUIHLHOTO OTBETa
CTy/ZICHTa HE MEHee 4eM Ha 85 % TeCTOBBIX 3a/laHui;

OneHka «XOpOLIO» BBHICTABISIETCS MPU YCJIOBHUHM MPABUIIBHOTO OTBETa
cTyAeHTa He MeHee 4eM Ha 70 % TecTOBBIX 3alaHuid;

OueHka «ya0BJIETBOPUTEIbHO» BBICTABIISIETCS MPU YCIOBUHU MPABUIBHOTO
OTBETA CTyAEHTa HE MeHee ueM Ha 51 %;

OueHka  «HEyIOBJETBOPHUTEJbHO»  BBICTABISETCS  NPHU  YCIOBUU
IPaBUJIIBHOIO OTBETA CTYJeHTa MeHee yeM Ha 50 % TecTOBBIX 3aJaHUM.

Pe3ynbTaThl TEKylIEro KOHTPOJISI MCIOJNB3YIOTCS IPU  IPOBEACHUU
MIPOMEKYTOYHOU aTTECTALINH.

KpuTtepuu onieHKH KypcoOBOTONPOEKTA

OlleHKa «OTJIMYHO» — KYPCOBOHM MPOEKT BBIMOJHCH B IMOJHOM 00BEME C
Y4ETOM BCEX YCTAHOBJCHHBIX TPEOOBAaHUH MO CTPYKTYpE M COJCPXKAHHUIO; BCE
MPOBEJCHHBIC PACUYCTHl TMOJTBEPKIAIOT IIEJIECOO0PAa3HOCTh BBIIIBUHYTOW HJICH;
CTHJIb U3JIOKEHUSI MaTepraja U Ka4ecTBO pabOThI CBUIETEIBCTBYIOT O TOTOBHOCTH
oOydaromerocsi K TpodeccCHOHaIbHOW JESITENIbHOCTH B oOmactu OusHec-
TUTAHUPOBAHHMS, BO BPEMs 3aIMTHI KYPCOBOTO TPOCKTa OOYYAIOIIUINCS JEpIKaJICs
YBEPEHHO, Ha BCE BOMPOCHI JIaJl HCUSPITHIBAIOIIUE OTBETHI.

OreHKa «XOPOII0» — KYypPCOBOWIIPOSKT BHIMIOJIHEH B TOJHOM OO0BEME C
YUETOM BCEX YCTAaHOBJIEHHBIX TPEOOBAHHM MO CTPYKTYPE M COJEPIKAHUIO; B IICIIOM
pacueThl BBITIOJHEHBI BEPHO IPH BO3MOXKHOM HAJWYMU HEOOJBIINX ONIHOOK,
KOTOPBIC BIIOCIICJACTBHH OBLIM HMCIPABIICHBI, KAYECTBO PAOOTHI CBHIIETEIIBCTBYET O
BO3MOXKHOCTH 0OO0Y4Yaromierocsi B JaJbHEWIIIEM 3aHUMAaThCs pa3paboTKoil Om3Hec-
IUTAHOB; BO BpEMs 3allUThl KYpPCOBOIO TMPOEKTa OOYYAIOIIUKCS JepiKacs
J0CTAaTOYHO YBEPEHHO, HA BCE BOMPOCHI J1ajl MIOJTHBIE OTBETHI.

OrcHKa «yTOBJIETBOPUTEIBbHO» — KYPCOBOW IMPOEKT BBHIMOJIHECH B MOJIHOM
o0bEME C YYETOM BCEX YCTAHOBJIICHHBIX TPEOOBAaHUH 10 CTPYKType W
COJIep)KaHuI0; OOJIbIIAs YacTh PACUSTOB BBHITIOJHEHA BEPHO, B TO )K€ BPEMs €CTh

35



CYILIECTBEHHBIE ONIIMOKH, KOTOphIE OBLIM HCIPABICHBl HE MOJHOCTHIO; BO BpeMs
3alUTHl KypCOBOTO MPOEKTa OOYYAIOIIMICS JIepakKajcsi HEJOCTATOUHO YBEPEHHO,
HE JIaJl TIOJIHBbIE OTBETHI Ha BCE BOMPOCHI.

OneHKa «HEYA0BJETBOPUTEIBLHO» — KYPCOBOMIIPOEKT HE COOTBETCTBYET
YCTaHOBJICHHBIM TPEOOBAaHUAM IO CTPYKTYPE U COJCPKAHUIO; 3HAUUTEIIbHAS YacTh
pacyeToB COACPKHUT OIIMOKH, KOTOpble HE OBLIM HCIPABICHBI MOJHOCTHIO; BO
BpeMsl 3aIIUThl KYpPCOBOTO MPOEKTAa 00YUYAIOIIUIICS AepKalicd HEYBEPEHHO, HE Jall
OTBETHI Ha BCE BOIPOCHI JUOO HE OBLI JOMYIIEH K 3allUTe W3-3a HETOTOBHOCTHU
paboTHI.

Kpurepun onieHKH Ha 3K3aMeHe.

OueHka «OTJMYHO» BBICTABISETCA OOYyYarOIIEeMycCsi, KOTOpbI oOagaer
BCECTOPOHHUMHM, CHUCTEMATH3UPOBAHHBIMHU M TIyOOKMMHM 3HAHUSIMH MaTepuaja
y4eOHOW MPOrpaMMbl, YMEET CBOOOJIHO BBINOJHATH 3aJaHUsl, TPEIYCMOTPEHHBIC
y4eOHOW MpOrpaMMOM, YCBOWUJI OCHOBHYIO M O3HAaKOMWJICS C JIOTIOJTHUTEIHHOMN
JUTEepaTypoi, peKOMEHI0BaHHON ydeOHOH mporpammor. Kak mpaBuio, omneHka
«OTJUYHOY» BBICTABIISIETCS OOYYArOIIEMYCsl YCBOUBIIIEMY B3aMMOCBSI3b OCHOBHBIX
MOJIOKCHUN W TIOHSATHH JHCIUINIMHBI B HX 3HAYCHUH IS HpHoOpeTacMoi
CIICIIUAJILHOCTH, IPOSBHUBIIEMY TBOPUYECKHE CIOCOOHOCTH B TNOHHUMAaHHH,
U3JI0KEHU U U MCTOJIb30BaHUHU y4eOHOT0 Marepuania, MPaBUILHO
00OCHOBBIBAIOIIIEMY TPUHATBHIC PEIICHUs, BJIAJCIONIEMY Pa3HOCTOPOHHUMH
HABBIKAMU U TIPUEMaMH BBITIOJIHCHHS TTPAKTHUECKUX paboT.

OueHka «XOpomIIO» BBICTABISACTCS OOydarIIeMycs, OOHApPYKUBIIEMY
MOJIHOE€ 3HAaHWE Marepuaja ydyeOHOH MpOTrpaMMbl, YCIEITHO BBIMOJHSIIOIIEMY
IpeayCMOTPEHHbIE y4eOHOW MpOorpaMMOM 3aJaHus, YCBOMBIIEMY MaTepHal
OCHOBHOM JIUTEpATYyphl, PEKOMEHJIOBAaHHOM y4eOHOI mporpammoii. Kak mpasuio,
OLICHKA «XOpOLIO» BBICTABJISICTCS obOyyJaromemycs, MOKa3aBIIEMY
CUCTEMATH3WPOBAHHBIA XapakTep 3HAHUM IO JUCIUIUIMHE, CIIOCOOHOMY K
CaMOCTOSITEILHOMY TIONIOJIHCHUIO 3HAHMK B XOA€¢ JajbHEdIeld ydeOHOW u
npodecCHOHaIBbHON JEATeIbHOCTH, MPABUJIBHO MPUMEHSIONIEMY TEOPETHUYCCKUE
MOJIOKECHUSA TPU PEIICHUM MPAKTUYECKUX BOMPOCOB M 3a/a4, BIAJCIOLIEMY
HEOOXOIMMBIMH HaBbIKAMH M TIPHEMaMHU BBITIOJIHCHUS TTPAKTHYECKUX PaldoT.

OueHka «yJa0BJIETBOPUTEJIBHO» BBICTABISACTCS OOYydJaIOIIEMyCs, KOTOPBIH
MoKa3ajd 3HaHHWE OCHOBHOIO MaTepualia ydeOHOH mporpamMMbl B 00BeMe,
JOCTATOYHOM M HEOOXOJIHUMBIM JUIS JajbHEHIeld yueObl U MpeACTosIeld padoThI
M0 CHEUUATBHOCTH, CIPABWJICS C BBINOJHEHUEM 3aJIaHUN, MPETyCMOTPEHHBIX
y4eOHOM MporpaMMoil, 3HAKOM C OCHOBHOHM JUTEpaTypod, pEeKOMEHIOBAaHHOMU
yueOHOM  mporpammoil. Kak  mpaBuiio, OII€HKA  «YJAOBJIETBOPUTEIHHO
BBICTABJIACTCS O0yYarolmeMycs, JOMYCTUBIIEMY TOTPEIIHOCTH B OTBETaxX Ha
9K3aMEHE WJIM BBIMOJHEHUU SK3aMEHAIMOHHBIX 3aJlaHui, HO oO0JajaroemMy
HEOOXOJAMMBIMHM 3HAHMSMHU T10J] PYKOBOACTBOM MPEMoaaBaTeNs IS YCTPaHCHHS
ATUX TOTPEHIHOCTEW, HAPYIIAIOMIEMY IIOCJIE€A0BATEILHOCTh B  HM3JIOKCHUU
y4eOHOTO MarTepuaia W HCHBITHIBAIOIMIEMY 3aTPyJAHEHUs TIPH  BBITOJIHEHUH
MPaKTUYECKUX PadoT.
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OuneHka «HeYIOBJETBOPUTEJIbHO» BBICTABISIETCS OOydaromeMycs, He
3HAIOIIEMY OCHOBHOW YacTH MaTepuajna ydyeOHOW Mporpammsl, JOMYyCKalOUIEMY
MPUHIUNHUAIbHBIE OIIMOKA B  BBINOJHEHUM MPEIYCMOTPEHHBIX  yueOHOMU
MpOrpaMMON 3aJJaHUi, HEYBEPEHHO C OOJBIITUMHU 3aTPYTHEHUSIMU BBITIOJHSAIOIIEMY
npaktudeckue pabotel. Kak mpaBuimo, OIEHKa «HEYIOBICTBOPUTEIHHOY
BBICTABIIICTCS O0OYyYaroleMycsi, KOTOPbIH HE MOXET MPOJOIKUTH 00yUYEeHHE WIIH
MPUCTYIUTH K JIESITEIBHOCTH MO CIEIHUATILHOCTA IO OKOHYaHUW YHUBEpCUTETa 0e3
JOTIOJTHUTENbHBIX 3aHATUM 110 COOTBETCTBYIOLIEH TUCUUILIMHE.
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Opanckuii, H. . JIu, 3. A. Pe3BanoBa. — Ka3zanp : Kazanckuii HallMOHaJIBLHBIN
MCCJIeI0BATEIBCKUIM TEXHOIOTHYEeCKU yHUBepcuTeT, 2016. — 84 ¢. — ISBN 978-
5-7882-1969-1. — TekcT : ANEKTPOHHBIN // DNEKTPOHHO-OMOINOTEYHAs] CUCTEMA
IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/79459.html (marta
obpamenwus: 11.10.2020). — Pexxum noctyna: mist aBropusup. [lonb3oBaTeneit

JlonmosiHuTEIbHAS YUeOHas JJUTepaTypa

1. AaapeeB A.H. Ontudeckue uaMepeHus [DIeKTpOHHBINA pecypc]: yueOHoe
nocooue/ AnnpeeB A.H., 'apuioB E.B., Umanun I'.I'.— DneKTpoH. TEKCTOBBIC

nanaeie.— M.: Jloroc, VYuuBepcurerckas kuura, 2012.— 416 c.— Pexum
nocryna: http://www.iprbookshop.ru/9092.— 3BC «IPRbooks».
2. llTarmapos, B. M. BosiokoHHO-OnITHYECKHE yCTpPOMCTBA

TEXHOJIOTUYECKOT0 Ha3HaueHus : yueoHoe nocobue / B. M. [llannapoB. — Tomck :
Tomckui roCy1apCTBEHHBIN YHUBEPCUTET CHUCTEM YIIPABJICHUSA 151
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paauosnexktponuku, 2012. — 198 ¢. — ISBN 978-5-86889-377-3. — TekcT :
ANEKTPOHHBIN // DnekTpoHHO-Oubnnoreunas cucrema IPR BOOKS : [caiiT]. —
URL.: http://www.iprbookshop.ru/13928.html (mara oopamenus: 10.05.2020).

3. MomuanoB, A. [I. DHeprocOeperawiiee ONTUYECKOE OOIyUYEHHE
MPOMBIIIEHHBIX Teruull : MoHorpadus / A. I'. Monuanos, B. B. Camoiinenko. —

CraBponone : CTaBpOIOJBCKHI TOCYIapCTBEHHBIM AarpapHblil YHHUBEPCUTET,
AT'PYC, 2013. — 120 ¢. — ISBN 978-5-9596-0826-2. — TekcT : 351eKTpOHHBIH //
OnekTpoHHO-OmONMMoreunass cucrema I[PR  BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/47401.html .

O Ilepeyennb pecypcoB HH(POPMANUOHHO-TEJTEKOMMYHHKAIMOH-
Hoil ceTn «AHTEpPHET»

JIEKTPOHHO-0H0JIMOTEeYHbIE CUCTEMbI OM0IMOTEKH, MCIIOJIb3yeMble B
Kyb6anckom I'AY nm. U.T. TPYBUJIMHA

Ne|  HammeHnoBaHue pecypca Temartuka YpoBeHb 1ocTyna

1. | IPRbook YHuBepcagbHas WuaTepHeT moctyn

2. | O6pa3oBaTeNbHBIN MOPTAT YHuBepcanbHas Hocrtyn ¢ [IK
Kyol'AY YHHUBEPCUTETA

10 MeToanuyeckne yKazaHusl JAJs 00y4alOIIMXCsl M0 OCBOEHHUIO
JTUCHHUILIHHBI

1. KyapsaxoB A.I'. Cerorexnuka. Jlabopatopubiii npaktukym / Kyapskos
AT., Typuanun O.C., JleikoB A.C., Jlyzan A.A. / VYdeOHO-MeTOAHYECKOE
nocoobwue. —  KpacHonap: Ky6l'AY, 2014. — 99c¢. —Pexum
nocryna:https://kubsau.ru/upload/iblock/65b/65b3ba92d6e375bbd7h7cfa976e56f6
3.doc . — O6pazoBarenbHbIi TOpTas Kyol'AY.

2. CynranoB I['.A. KypcoBoe npoektupoBaHue 1o cserotexarke / CyaTaHoB
I'.A., KynpsikoB A.I'., Typuanun O.C. / YueOHoe mocodbue. — KpacHomap: PO
Kyol'AY, 2010. — 127c. —Pexum JOCTYyTIa:
https://kubsau.ru/upload/iblock/3db/3dbbe042c97a0de307722cc5eccbbd7l.doc. -
Oo6pazoBarenbubiit moptan Kyol'AY.

3. Kynpsko A.I'., JleikoB A.C., Jlyzan A.A. «Pabouas terpagp K
nabopaTopHbIM paboTam 1o Kypcy «CBeroTexnukan». Kpacnomap 2011 r. —Pexxum
nocryma:https://kubsau.ru/upload/iblock/c4a/c4a36d791c39f5ee8b63bal334480b4
a.docx . — O6pasoBatenbHbIi moptan Kyol'AY.

11 IepeyeHb MHPOPMALNMOHHBIX TEXHOJIOTHI, HCIOJb3YyEMbIX
MPH OCYHIECTBJIEHNH 00PA30BATEIBLHOIO NMPOLECcca
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NupopmalimoHHble TEXHOJOTUH, MCHOJb3yeMble NpPH OCYILIECTBIECHUU
oOpa3oBaTelbHOrO Mpolecca IO  JUCUUIUIMHE  TO3BOJISIIOT:  00ECHeYUTh
B3aMMOJIEUCTBHE MEXKIY YYaCTHHUKaMU 00pa30BaTEIbHOrO MpoIecca, B TOM YUCIE
CUHXPOHHOE€ U (WJIM) AaCHHXPOHHOE B3aUMOJICUCTBUE TIOCPEIICTBOM CETH
"Untepuer"; ¢duxcupoBaTh X0J 00pa3oBaTENBLHOTO Mpoliecca, pPe3yabTaTOB
MIPOMEXKYTOYHOM aTTECTallMM MO0 JUCUUIUIMHE U PE3YJbTATOB OCBOCHUS
o0Opa3oBaTeIbHOM MpOrpaMMbl; OPraHU30BaTh MPOLECC OO0pa3oBaHUS IyTEM
BU3yalu3allMkM  HU3ydyaeMod  MHGPOpPMAIMU  MOCPEACTBOM  HMCIOJIb30BAHMS
npe3eHTalui, y4eOHbIX (QUIBMOB; KOHTPOJUPOBATH PE3yJbTaThl OOy4YeHHUS Ha
OCHOBE KOMITBIOTEPHOI'O TECTUPOBAHUS.

Ilepeuyenp nuuensnonHoro 110

Ne | HaumeHnoBanue Kpatkoe onucanue

1 | MicrosoftWindows OnepanuroHHas cucTeMa

2 | Microsoft Office (BkmrouaetWord, Excel, | [Taket oducHBIX mpritoKeHU#
PowerPoint)

[IpumepHbIi IepedyeHb cBOOOAHO pacnpocTpansemoro 110

Ne | HaumeHnoBanue Kpatkoe onncanue

1 | Dialux - mporpamma st pacuéra u | http://www.dialux-help.ru
MPOEKTUPOBAHUS OCBEIICHHUS.

2 | CalculuxArea — mporpamma s pacueta | http://pmsvet.ru/calculux-
OCBEIIICHUS TMPOMBIILICHHBIX, CIOPTHUBHBIX | Svetotehnicheskaya-
COOPYKEHU, KPYITHBIX TOpProBeIX | programma-ot-philips.htmi
O00BEKTOB, a TakKXe, I BCEBO3MOMHBIX
3aj1a4 HApy>KHOTO OCBEIICHHUS

[lepeuenp mpodeccroHanbHbIX 0a3 MaHHBIX W WH()OPMAIMOHHBIX CIPABOYHBIX

CHUCTEM
No HaumenoBanue pecypca YpoBeHb nocTymna
1. | «Pacy€r OCBETUTENBHBIX YCTAHOBOK C JlaMIaMH

Kommbroteps! kadenpsl,

HaKaJIMBaHUA AJIA IIPOU3BOJCTBCHHBIX MOMEILICHUIT.
CCBLJIIKa

ABTOpPCKMI MPOrpaMMHBIN IPOAYKT
2. «PacuéTt cHI0BBIX U OCBETUTEIILHBIX IMPOBOOOK» KOMHBIOTepBI Ka(pe;[pm’
ABTOpPCKMII MPOrpaMMHBIN IPOAYKT CCBUIKA

12 MaTepuajibHO-TeXHUYECKOEe o0ecrneyeHue sl 00y4deHHus
10 JUCIHUIINHE

HHaHI/IpyeMBIC IMOMCIICHUA OJIA IIPOBEACHUSA BCCX BUAOB y‘-IC6HOfI ACATCIIBHOCTHU
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HaumeHoBanue
y4eOHBIX IpeIMeTOB,
KYPCOB, TUCHHUILIUH
(mony.ieii),
NMPAKTHKHU, HHBIX
BH/I0B Y4eOHOI

HaumeHoBaHMe NOMelIeHUH 115l IPOBeIeHUs BCeX
BH/I0B Y4eOHOI1 1esiTeJIbHOCTH, MPe1yCMOTPEeHH O
y4eOHbIM IUIAHOM, B TOM YHCJIe, IOMeIeHUuH 1151
CaMOCTOSITeIbHOM PadoThI, ¢ yKa3aHHeM MepedHst
OCHOBHOTO 000py/10BaHU, Y4eOHO-HATJISAIHBIX TOCOOMit
M MCT0JIb3YyeMOro MPOrpaMMHOro odecrneyeHust

Anpec (MecTONoOJI0KEeHHE)
TnoMeleHmii 11s
NPOBeJIeHHS BCeX BH/I0B
YyueOHoil 1eiTeJIbHOCTH,
MpeayCMOTPEHHOI y4eOHbIM
IIaHOM ( B cjiydyae

JesiTeJILHOCTH, peaauM3anuu
NpeyCMOTPEHHBIX o0pa3oBaTeJbHBIX
Y4eOHbIM IUNIAHOM NMPorpamMm B ceTeBOil (popme
o0pa3oBaTebHOI JOMOJTHUTEIHLHO

MPOrpaMMblI YKa3bIBaeTcst
HanMeHOBaHHe
OpraHu3anmm, ¢ KOTOpOoii
3aKJIK04Y€H JIOTOBOP)
1. | CBeroTexHuKa ITomemmenue Ne3 DJI, mocagounsix mect — 100; rutomans 350044, Kpacronapckuit
— 129,5 M?; yue6Has ayauTOpHUs [JIs IPOBEACHUS kpaii, r. KpacHonap, yn. um.
y4eOHBIX 3aHATHI. Kanununa, 13
crienaIn3upoBanHast Medenb(yueOHast qocka, ydeOHas
MeOenb);
TEXHUYECKHE CpeiCTBa 00ydeHUsI, HaOOpHI
JIEMOHCTPAIMOHHOTO 000PYIOBaHUSI M y4eOHO-HATJISAHBIX
noco6uit (HOyTOYK, ITPOEKTOP, IKPaH);
nporpammuoe obecrnieuenue: Windows, Office.
2. | CBerorexHuka ITomenienue Ne301 DJI, mocamounsix mect — 27, 350044, KpacHogapckwuii
wiomaas — 52,6 M?yueOHas aymuTopus 1Jis NpoBeeHus | Kpaid, T. KpacHomap, yi. um.
y4eOHBIX 3aHATHI. Kanununa, 13
KOHAULIMOHEp — 1 1MT.;
XOJOIWIBHUK — 1 IIT.;
nabopaTopHoe 000pyJ0BaHUE
(crenn maboparopHsiit — 11 mT.;);
TEeXHUYECKUE CPEICTBA O0YUCHUS
(oxpaH — 1 mt.;
MOHHUTOp — | mT.;
KOMITBIOTEp MEePCOHATIBHBIN — | mIT.);
crieraIn3upoBanHas MeoOenb(yueOHas 1ocka, ydaeoHas
MeOelb).
3. | CBeroTrexHuka TTomemenne Ne205 DJ1, mocagodHbIX MeCT — 28; IUIOIIAIb 350044, Kpacronapckuit

— 87,3 M?; IoMelleHHte Ul CaMOCTOATENbHON paboThl
00yJaromuxcs.

TEXHUYECKUE CPEICTBA 00YUCHUS

(mpunTep — 1 mrt,;

sKkpaH — | mrT.;

cereBoe obopymoBanue — | miT.;

KOMIBIOTEP MePCOHATBHBIN — 14 mmIT.);

noctyn Kk cetu «HTepHET;

JOCTYH B BJIEKTPOHHYIO HH(POPMALIOHHO-
00pa30BaTeIbHYIO Cpely YHHBEPCHUTETA;
Crenrann3upoBaHHast MeOenn(yaeOnas mebens).
Iporpammuoe obecnieuenre: Windows, Office,
CIICIIMATM3UPOBAHHOE JIMLICH3UOHHOE U CBOOOTHO
pacnpocTpaHseMoe IIPOrpaMMHOe 00eCIIeUeHHE,

kpaii, r. Kpacnonap, yin. um.
Kamunauna, 13

NpenyCMOTPEHHOE B paboyeil mporpaMme
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