MHWHHCTEPCTBO CEJIbCKOTI'O XO3SMCTBA POCCUNCKOI OENEPAIINU
DenepabHOE TOCYNAPCTBEHHOE GIOKETHOE 06Pa30BaTeBHOE yUpexaeHue
BBICIIErO NPO(ECCHOHATBEHOTO 06pa30BaHHUS
«KYBAHCKHUI IT'OCYIAPCTBEHHBII ATPAPHBII YHUBEPCUTET
HUMEHH U. T. TPYBUJIUHA»

®AKYJIbTET SQHEPT'ETUKU

e
R

2o X035

VTBEPXK JAI0

PaGoyasi nporpaMmma JuCHUHMIIHHBI

b1.B.1.10 QJEKTPUYECKOE OCBEIIEHUE»

HanpaBJleHne MNOATr0OTOBKH

13.03.02 «DaeKTPOIHEPTreTHKA B SIEKTPOTEXHUKAY

HaIIpaBJIeHHOCTb MOATrOTOBKH

OneKTpocHabXKeHne

YpoBenn Bbicmero o6pasoBanus

bakanaBp

®opma obyueHus

OvyHag

Kpacnonap 2020




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

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

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

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

{

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

Ipencenarens
METOANYECKON KOMHCCUM

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

PyxoBopurens
OCHOBHO¥H PO ecCUOHANBHOM

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

UV §




1 I_Ie.m) H 3aJa91 OCBOCHUSA JUCIHUIIJIMHBI

Leablo OCBOEHUS IUCHUIUIMHBI «DJIEKTPUUECKOE OCBEIICHHUE» SBISETCS
¢bopMHUpOBaHKE y CTYIEHTOB CHUCTEMbI 3HAHUI M MPAKTUYECKUX HABBIKOB JJISI pe-
mIeHus 3a7a4 3P(GEKTUBHOTO UCIIOIB30BAHUS OMTUYECKOTO U3IIyUYEHUsI U AJIEKTPO-
SHEPrUH B CETBCKOX03iCTBEHHOM MPOU3BOJICTBE.

3agaum QUCHMIJIMHBI

—H3y4YeHHE HOBEHILEro CBETOTEXHUYECKOTO O0OPYJOBAHUS U OCBETUTEIb-
HOW apMaTyphbl JJi1 MPUMEHEHUS B PA3IUYHBIX 00JACTSIX MPOMBIIUIEHHOCTH H C.X.
IPOM3BOJICTBA;

—Mu3y4eHHue BBIOOpA CBETOBBIX U OOJydaTeldbHBIX MPUOOPOB, pacuera UX
pa3MmelneHusi, BbIOOpa THIIA JIaMI M OTpe/ielieHne UX MOTPeOHONH MOLIHOCTH, pac-
4yéTa peXKMMOB paObOThl CBETOTEXHUYECKUX YCTAHOBOK.

2 Ilepeyenb MJIAHUPYEMBIX Pe3yJbTATOB 00yYeHHS IO JAUCIH-
IUVIMHE, COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTATAMH OCBOEHHUS
OIIOII BO

B pesynbrare uzydyenus aucuuiiinbabl b1.B.1.10 «DQnexktpuueckoe ocpele-
HUEHOOYJAIOMIMICS TOJDKEH MOJYYUTh 3HAHUSA U HABBIKU ISl YCIIEIIHOTO OCBOE-
HUS CIEAYIOUUX TPYAOBBIX (YHKIUI U BBIMOJHEHUS CIEAYIOMUX TPYIAOBBIX JCii-
CTBUHU:

[Ipodeccuonanbupiii cranmapt - 51489 «Cnenuanuct B 00JaCTH MPOCKTH-
POBAaHUS CHUCTEM 3JIEKTPOCHA0XKEHUSI OOBEKTOB KANUTaJIbHOIO CTPOUTENIHCTBA» -
B/01.6 «IIpenmpoexTHoe obOciemoBaHNE OOBEKTAa KAlUTAIHLHOTO CTPOUTEIIHCTBA,
JUISL KOTOPOTO MpeHa3HaueHa cucTema anekTpocHaOxkeHus»; B/02.6 «Pa3paboTka
MPOEKTHOM U paboyell JOKYMEHTALMH OTAENbHBIX Pa3/IelioB MPOEKTa CUCTEMbI
AIIEKTPOCHAOKEHUSI 0OBEKTOB KalUTaJIBLHOTO cTpouTenabcTBa»; C/01.7 «Pa3paboT-
Ka KOHUEMIUU CUCTEMbI 3JIEKTPOCHA0XKEHHSI 00bEKTa KaUTAIBHOIO CTPOUTENBCT-
Bay; C/02.7 «Pa3paboTka MpOeKTHON 1 pabouell TOKyMEHTAllUU NPOEKTa CUCTEMbI
AIIEKTPOCHA0KEHUSI OOBEKTOB KaMUTAIbHOTrO cTpoutenbcTBa»; C/03.7 «PykoBo-
JICTBO pabOTHUKAMH, BBITOJHSAIOMIMMH MPOEKTUPOBAHUE CUCTEMBI 3JIEKTPOCHAO-
KEHHSI OOBEKTOB KaIMTAJIbHOTO CTPOUTENHCTBA»

B pe3yabTate 0cBOeHHS TMCHUIIUHBI GOPMHPYIOTCS CaeAyIOUHe KOM-
neTeHUnu:

YK-2 - Cnocoben onpeaensaTs Kpyr 3aiad B paMKax MOCTaBJICHHOM LEIH U
BbIOMpaTh ONTHUMAJIbHBIE CIIOCOOBI X PELICHHs], UCXOAS U3 JEHCTBYIOIIUX MPaBO-
BBIX HOPM, UMEIOIINXCS PECYPCOB U OTPaHUYCHHIA;

IMKC-1 - Cnocoben yyacTBOBaTh B MPOESKTUPOBAHUU 3JIEKTPOOOOPYI0BaAHUS
00BEKTOB 3JIEKTPOCETEBOTO XO3SICTBA;

3 Mecto nucuumiaunsl B ctpykrype OIIOII BO



«DJEKTPUUECKOE OCBELICHUE)» SABISETCA NUCIUIIMHON BapuaTUBHON 4acTH
OIIOIT BO noaroroBku odyuaromuxcs mo Hanpasienuto 13.03.02 «DnekTposnHep-
reTUKa U DJIEKTPOTEXHUKAY», HAITPaBJIEHHOCTH ""DJIeKTpOCHaOKEeHHE" .

4 Oobem qucuunianHbl( 144 4acoB, 4 3a4e€THBIX €JIMHUII)

O6beM, yacoB
Buasl yueO6HOM paboThI
Ounas 3aouHas
KonrakTHas padora 94 -
B TOM YUCIIE:
— ayIUTOpHAs TI0 BUIaM YY€OHBIX 3aHATUN 88 -
— JIEKIIUU 20 -
— MPAKTUYECKHUE 36 -
— J1a00paToOpHbBIC 32 -
— BHEAyJUTOpHAS 6 -
— 3a4yeT - -
— DK3aMeH 3 -
— 3aIMATA KYPCOBBIX ITPOEKTOB 3 -
CamocrosiTesibHasi paboTa 50 i
B TOM YHCJIE:
— KypcoBasi paboTa (IpOeKT) 18 -
— MPOYME BUbI CAMOCTOSITENILHONU PabOTHI 32 -
HToro no nucumMninHe 144 -

5 Coaep:kanue TUCHUILIAHBI

[To uToram m3ydaeMol MUCIUIIINHBI CTYJAEHTHI (00yJaromuecs) CIalT K-

3aMEH, BBIOIHSIIOT KYPCOBOMIIPOEKT.

Jucuuminna uzyvyaercs Ha 4 Kypce, B 7 cemectpe (04HOE).

Coaep:xaHue M CTPYKTYpa IMCUMILIMHBI 110 0YHOH (popme 00yUueHust

Buabl yueOHol padoThl, BKIOYAS
CaMOCTOAITEIbHYIO Pa0OTy CTY1eHTOB

2]
-
= = =3
Ne HanmenoBanue Tembl S E 3 U TPYI0EMKOCTbH (B Hacax)
n/ C YKa3aHHEM OCHOBHBIX &= S [IpakTnueckue
S = > Camocros-
I BOIIPOCOB S O | Jlek- 3aHATUA
g3 1107071 (;mabopato TebHad
o X paTop pabora
HbIC 3aHATHS)
Bo3HukHOBeHHE U TpeoOpa3oBa-
1 Peobp VK2 [ 7] 1 - 1

HUEC OIITHUYCCKUX I/IBJIy‘-IGHI/Iﬁ




Buabl yueOHol padoThl, BKIOYAS
CaMOCTOAITEIbHYIO Pa0OTy CTY1eHTOB

2]
2 =
Ne HanmenoBanue Tembl 9 E ? U TPYI0EMKOCTbH (B Hacax)
n/ C YKa3aHHUEM OCHOBHBIX &= S [IpakTnueckue
I BOIIPOCOB E_ ; 3 | Jlex- 3aHATUSA Camocros-
S g UK (;maboparop- rebHas
o X pabora
HbIC 3aHSATHS)
) CBeTOTEXHUYECKHE U3MEPEHUS [IKC-1 7 | ) 1
3 HcToyHnKH TEMII0BOrO U3Iy4EHUs VK2 7 ) ) 1
4 DNEeKTpUYECKUH pa3psij B ra3zax VK2 7 2 ) 1
5 l'azopaspsigHbple JaMIIBI  HU3KOIO VK2 7 1 ) 1
nasnenus (I'JIH])
6 l'azopa3psigHblie J1aMIIbl BBICOKOTO VK2 7 1 ) 1
nasnenus (I'JIB]])
7 Hopmupoanue ocselenus YK-2 |7 2 ) 2
ITKC-1
] KauectBennsle  xapakrtepuctuxu | YK-2 |7 2 1
OCBETHUTEJILHBIX YCTAHOBOK ITKC-1
9 Ocerutenbupie  npubopsl. Hx | YK-2 |7 ) 2
KJaccuukanms [IKC-1
[IpoextupoBanue snexkrpuyeckoro | YK-2 |7 4
10 4 -
OCBEILICHUS IKC-1
BosnerlictBue OV Ha xuBble opra-
11 HU3MBI U Jp. Tella VK-2 7 1 ) 1
OO6mme mpuHIUIbl pacuéra ooay- | [TKC-1
YaTeNbHbBIX YCTAHOBOK
OO6nyyaTenbHbie yCTAaHOBKH Y@
12 oOiydeHus.YcraHoBku Juist obmy- | YK-2 | 7 1 ) 1
yeHus pacteHui, ux xapaxkrepu- | IIKC-1
CTHKHU
npopaboTKa KOHCIEKTOB JIEKIIUH 1
BOIPOCOB, BHIHECEHHBIX HA CaMO-
VK-2 | 7
13 | cTosATenpHOE N3ydYeHUE, N3yUEHHE KC-1 - - 2
OCHOBHOM U JIOTIOJHUTEIBLHOM JIU-
TepaTypsl
KOHCIIEKTUPOBAHHE MAaTEPHAIIOB,
14 | paGoTa co CpaBOYHOlA TUTEpaTYy- VK2 17 - - 2
poi
MOJITOTOBKA K OMPOCY, KOJJIOKBUY- YK-2 7
15 - - 2
MY, TECTUPOBaHUIO ITIKC-1
BBIIIOJTHEHUE JJOMAIITHUX paloT ¢
MPUBJICUEHUEM CHEIMATBHON TeX-
. YK-2 | 7
16 | HMYecKkoil muTepaTypsl (CripaBoy- KC-1 - - 2
HUKOB, HOPMATUBHBIX JJOKyMEHTOB
U T.I1.)
17 | moaroToBka K cjaue Sk3aMeHa VK2 |7 7
s s TKC-1
13 BBomnoe 3amstme. TexHuxa 0Oe30- VK- 7 i 4 i

nacHocTu B Jaboparopun. Mubop-




Buabl yueOHol padoThl, BKIOYAS
CaMOCTOAITEIbHYIO Pa0OTy CTY1eHTOB

:
Ne HanmenoBanue Tembl di E ? U TPYI0EMKOCTbH (B Hacax)
n/ C YKa3aHHUEM OCHOBHBIX &= S [IpakTnueckue C
I BOIIPOCOB 25 | 3| Jlex- 3aHATHS ?gg::;_
(=]
& 2 11707 (;1abopatop- pabota
HbIC 3aHSATHS)
Malysi O MOPSAKE BBITOJHEHUS Ja-
OOpaTOpHBIX M MPAKTUYECKUX pa-
00T, O MOPSIIKE OTYETHOCTH TIO Pa-
6oTam.
19 N3yyenre MCTOYHWKOB TerioBoro | YK-2 7 i 4 i
U3JTy4CHUs ITIKC-1
CocraB mpoeKTa CHUCTEMbI UCKYCCT-
BEHHOro ocBemieHus. OOmme mpa- VK2 | 7 8
20 | BuJa BBIIOJIHEHUS PA3ACiIOB MPOEK- KC-1 - -
Ta. CyliecTByIOLMe HOPMBI U TIpa-
BUJIa OPOPMIICHHS TIPOEKTA
1 Cucrema ECKJl. Ilosumuonnnie | YK-2 7 i 4 i
0003HaYEHUs ITIKC-1
OcBerutenbHble ceTn. CXeMbl TH-
TaloIMX JIMHUK. BHyTpeHHue ocBe-
5y | THTETIbHBIE CETH. Bei6op npoBogoB | YK-2 | 7 i 8 i
u cnoco6oB mpokianku. Kommrek- | TTKC-1
toBaHue rpynm. Ilorepu Hampsboxe-
HUSI B JIMHUSX.
N3ydyeHue razopa3psaHbIX HCTOY- VK- 7 4
23 | HUKOB M IyCKOPETYJIMPYIOLIEH ar- KC-1 -
naparypsl
YceTpolcTBO, TPUHIMI  JIEHCTBUS
24 npuOopoB Ui u3MepeHus ocBe- | YK-2 | 7 i 4 i
méHHoctd U ynbrpaduonerooro | [TKC-1
W3JTy4eHHUS, PABUJIA TIOTb30BaHMUS
HccnenoBanue moaBMXHON 00Ty4a-
25 TEJIbHOM YCTaHOBKM M oO3Hakomie- | YK-2 7 i 4 i
HUe ¢ Meroaamu pacuéra a03bl | [TKC-1
yABTPA(DHUOIECTOBOTO O0TyUEHHS
2% N3yuenne cBetwiibHUKOB M uccie- | YK-2 7 ) 4 )
JIOBaHUE UX XapPaKTEPUCTUK ITKC-1
Uccnenosanue npyxnammoBoii cxe- | YK-2
27 | Mpl BKIIIOUeHHs JroMuHecHeHTHRIX | TIKC-1 7 - 4 -
JIaMIl
N3yuenne namn JIPJI m JIHaT u| VYK-2 7 4
28 - -
CXEMBbI UX BKJIFOUECHHUS IKC-1
UccnenoBanue pabotel momuHec- | YK-2
29 | uentHoit namnbl ¢ paszmuudbiMu | [TIKC-1 7 - 4 -
Oanactamu
30 UccnenoBanue paborel  prytHo- | YK-2 | 7 i 4 i
KBapLEBbIX JIAMIT TIIKC-1
31 UccnenoBanue sHeprernueckux na- | YK-2 7 i 4 i
pameTpoB MCTOUYHUKOB WH(pakpac- | [TKC-1




° Buabl yueOHol padoThl, BKIOYAS
E = CaMOCTOSITE/IbHYI0 PadoTy CTY/IeHTOB
Ne HanmenoBanue Tembl 9 E ? U TPYI0EMKOCTbH (B Hacax)
n/ C YKa3aHHUEM OCHOBHBIX &= S [IpakTnueckue
S = > Camocros-
I BOIIPOCOB = S O | Jlek- 3aHATUA
S g i | (;aboparop- TebHa
o X paTop pabora
HbIC 3aHATHS)
HOTO M3JIy4eHUS C BOJIb(PPaMOBO-
WOIHBIM IIUKIIOM
HccnenoBanue anekTporexuuye- | YK-2
7 4
32 | ckux u cBerorexHuueckux mapa- | ITKC-1 - -
METPOB TEIUIMYHOTO 00JTyyarTens
[locTpoenne kpuBbIX ropusoHTanb- | YK-2 7 4
33 | HBIX W BepTUKaIbHBIX M30M0KC Ha | [IKC-1 - -
MakeTe OBITOBOTO TOMEIICHHSI
YK-2 7
34 | KypcoBoii mpoekT - - 18
P P TKC-1
35 | 3ammTa KypcoBOro mMpoeKTa YK-2 7 - 3 -
P P TKC-1
YK-2 | 7
35 | Cnaua sk3ameHa - 3 -
A TIKC-1
Hroro | 20 | 68 | 50

6 IlepeyeHb y4eOHO-METOAUYECKOT0 O0ecHmedYeHUs ISl CaMo-
CTOATEJIbHOI PadoThl 00yYaKOIIMXCH M0 JUCHUILIHHE

1. KynpsikoB A.I'. CBerorexnuka. JlabopaTopHsiii npaktukym / Kynpskos
A.l'., Typuanun O.C., JIsikoB A.C., JIy3an A.A. / Y4eOHO-METOIUYECKOE TOCO-
oume. —  Kpacumomap: KyoI'AY, 2014. —  99c.—Pexum  gocTy-
na:https://kubsau.ru/upload/iblock/65b/65b3ba92d6e375bbd7b7cfa976e56163.doc.
— O6pazoBatenbHbIil moptan Kyol'AY.

2. CynranoB I'.A. KypcoBoe npoektupoBanue no cserorexuuke / CyaTaHoB
I''A., Kynpsko A.I'., Typuanuna O.C. / Yuyebnoe mocobue. — Kpacuomap: PO
Ky6l'AY, 2010. — 127¢c.—Pexum J0CTyna:
https://kubsau.ru/upload/iblock/3db/3dbbe042c¢97a0de307722ccSeccbbd71.doc. —
Oo6pazoBatenbhblii moptan Kyol'AY.

3. KynpsixoB A.I'., JIeikoB A.C., Jlyzan A.A. «PabGouas terpaap k nabopa-
TOPHBIM paboTaM 1o Kypcy «CBerotexnuka»y. Kpacnomap 2011 r.—Pexum nocty-
na:https://kubsau.ru/upload/iblock/c4a/c4a36d791c39f5ee8b63bal334480b4a.docx
. — O6pazoBarenbHbIil mopran Kyol'AY.

7 ®OH OLIEHOYHBIX CPEACTB JJI IPOBEeACHUs MPOMEKYTOUYHOMN
arrecTaluu

7.1 IlepevyeHb KOMIIETEHIUI ¢ YKA3aHHEM ITANOB UX (POpMHUPOBAHUS B
npouecce ocsoenust OITIOITI BO




Howmep cemectpa (3Tan

dbopMUpOBaHUS KOMITE-

TEHI[UU COOTBETCTBYET
HOMEpY CEMEeCTpa)

Orarnbl GOpMHUPOBAHUSA U TPOBEPKHU YPOBHS cHOPMUPO-
BaHHOCTHU KOMIIETEHIIMI MO TUCHUTIMHAM,
npakTukaMm B miponecce ocsoenus OI1IOIT BO

YK - 2 Cnoco0eH onpeae/sitb Kpyr 3aJa4 B paMKaXx NOCTABJICHHON LeJIH U
BbIOMPATh ONTHMAJIbHbIEC CIOCOObI MX pelIeHHMs, MCXOAS M3 JAelCTBYIOIIUX
NPaBOBbIX HOPM, HMMEIOIIMXCH PEeCyPCOB M OTPaHUYeHHU I

4 [IpuknagHas MexaHuKa
OcHOBBI IM(POBU3ALUY U ONIEPATUBHO-UCIIETYEPCKOTO YIIPAB-
4 JICHUS B DJICKTPOSHEPIETUKE
5 ONEeKTPOMarHuTHass COBMECTUMOCTh
6 [IpaBoBenenue
7 DJIEKTPHYECKOE OCBEIIeHUE
7,8 TexHHKa BBICOKMX HaIPSDKEHUN
ANTOpPUTMBI U pelIeHNs IPUKIAIHbIX 3a1a4
8 Hcnonp3oBaHne BO30OHOBISIEMOM SHEPreTUKU
g IToaroroBka k mpoueaype 3allUThl U 3aIUTa BBIITYCKHOM KBAJIU-

(buKaIMOHHON PabOTHI

ITKC-1 - Cnoco0eH y4acTBOBAaTh B NPOEKTHPOBAHUM 3JIEKTPOOOOPYAOBAHUS
00BbEKTOB YJIEKTPOCETEBOI0 X035iCTBA;

6 [IpoekTHas nmpakTUKa
6,7 DneKkTpocHabKeHHe
7,8 DNEKTPUUECKHUE CETH
7 DJIeKTprYecKoe oCBelleHue
7 CucreMbl KOHTPOJISA U Y4€Ta JIEKTPUUECKON SHEPTUU
8 [IpoexTHpoBaHHE CHCTEM 3JIEKTPOCHAOKEHUS
g [IpoexTupoBaHHE CHCTEM JIEKTPOCHAOKEHHUS Ha BO30OHOBIIsIE-
MBIX UCTOYHHKAX
8 [IpennumioMHas mpakTHKa
2 [TonroroBka K mpoieaype 3alMThl U 3alUTa BBITYCKHOM KBaIH-

(buKarMoOHHON PabOThI

7.2 Onucanue MokKasaresieid 1 KpUTeprueB OLICHUBAHUS KOMIIETEHIIMH HA
Pa3JIMYHBIX 3TANAX UX (GOpMHUPOBaAHMS, ONIMCAHHME HIKAJIbI OLIEHUBAHUSA

[Inanupyemslie pe3yib-
TaThl OCBOCHHUS KOMIIE-

TeHuuu Muaukaropst
JOCTHKECHHS KOMIIE-
TEHLIUH

(MuHMMATHHBIN)| (TTOPOTOBEIHN)

OneHou-
YpoBeHb OCBOEHHUS HOE
CpeACTBO
HEYIOBJIETBOPH- OBJIETBO-
A P A XOPOLIO OTJIINYHO
TEJIEHO PUTEITBHO . o
(cpenHmii) (BBICOKHIA)

YK-2 - CnocobeH ompenensiTh Kpyr 3a/a4 B paMKax MOCTaBJICHHOW 1€ W BBIOMpATh ONTHU-
MaJIbHbIE COCOOBI X PEIICHHS, HCXOAS U3 ACHCTBYIONINX MPABOBBIX HOPM, HMEIOIIUXCS pecyp-

COB U OrpaHU4ECHUI




[Inanupyemslie pe3yib-

OneHou-

TaTbl OCBOECHHUSI KOMIIe- YPOBCHE OCBOCHUA HOC
TeHuuu MHaukaTopel CpCACTBO
JOCTHIKEHHUS KoMmIle- | oY AOBICTBOPH-)  yJIOBICTEO- XOPOIIO OTJIHYHO
TEHUUU TEIBHO PHTEIbHO. (cpennuit) (BBICOKIT)
(MuHMMATHHBIN)| (TOPOTOBEIH)
3Harb: 3amaun npo- | He 3naer HNmeer mo- | 3Haer3agaun 3naer Ha | Tecmui,
€KTa, BBIOMpas ONTHU- | 3a[]a4M [IPO- | BEPXHOCT- | IPOEKTa, BbI- | BLICOKOM | s1abopa-
MaJIbHBIA CIIOCOO €€ | eKTa, HE 3Ha- | Hble  3Ha- | Oupas  ONTH- | YPOBHe3a- | MopHbvle
peuieHusi, UCXOJs M3 | €T, KaK BbI- HHUSIO 3a7a- | MATBHBIA CIO- | Ja4u TIPO- | pabomet,
NEeHCTByIOIUX  Mpa- | Oupath om- yax MpOeKTa | cob ee pelie- | eKTa, BbI- | NPAKMu-
BOBBIX HOPM U | THAMQJIBHBIA | M BBIOOpE | HUS, UCXOMAS U3 | Oupas on- | yeckue
UMEIOUINXCA ~ pecyp- | cnocod isi | ONTUMaib- | AEMCTBYIOIIUX | TUMallb- 3aunamus,
COB M OTpaHUYECHUI peuieHus, HBIX CIIOCO- | MPAaBOBBIX HBII  CIO- | Kypcosoul
UCXOJIS U3 0ax ee pe- | HOPpM M HUMEIO- | OO ee pe- | npoexm,
JEeHCTBYIO- HICHUSI, HC- | IUXCA pecyp- | LIeHHUs, 9K3aMeH
IIUX [PABO- | X0 U3 | COB U OrpaHu- | UCXOd U3
BBIX HOPM U | JCUCTBYIO- | YCHHH. JencT-
UMEIOIINXCA | OIUX IpaBo- BYIOILIUX
pecypcoB u BBIX HOPM H MPaBOBBIX
orpaHuye- MMEIOIINXCA HOPM u
HUM. pecypcoB u UMEIO-
orpaHuye- nMxcs pe-
HUM. CypcoB H
orpaHuye-
HUM.
Ymerb: mpoektupo- | He  ymeer | YMeer Ha | YMeeT Ha Joc- | YMeeT Ha
BaTb pEILIEHUE KOH- | IPOCKTUPO- | HU3KOM TATOYHOM BbICOKOM
KPETHOHM 3aJa4yM NIpo- | BaTb pelle- | ypOBHE YPOBHE INPOEK- | YypOBHE
€KTa, BBIOMpAs OINTHU- | HUE KOH- | IPOEKTUPO- | TUPOBATh  pe- | IPOCKTHU-
MaJbHBI CHOCOO €€ | KpeTHOM 3a- | BaTh pellle- | ICHHE KOH- | pOBaTh
peuleHusi, UCXOJs W3 | I1auyd TPOEK- | HUE KOH- | KPETHOM 3aja- | peuieHue
JNEHCTBYIOIIMX  TIpa- | Ta, BBIOWpas | KPETHOU qu MPOEKTa, | KOHKPET-
BOBBIX HOPM U | ONTUMAaJb- 3a/la4yl Mpo- | BBIOMpass  Om- | HOM  3ana-
UMEIOUINXCA  pecyp- | Hblii Crmoco0 | exTa, BBIOU- | TUMAJIbHBII YU MPOEK-
COB U OTpaHUYEHUN ee pelleHus, | pas  ONTHU- | cllocod ee pe- | Ta, BHIOU-
UCXOIs W3 | MaJbHBIN LICHUS, UCXONd | pasg OITH-
JefCTBYIO- crnoco0 ee | U3 JCHCTBYIO- | MAJIbHBIH
IIMX [PaBO- | PEIICHMUS, IIMX MPaBOBBIX | CIOCOO ee
BBIX HOPM U | UCXOJS M3 | HOPM M HUMEIO- | PEIICHUs,
UMEIOIINXCA | JEUCTBYIO- | IIUXCA PECYyp- | UCXOad U3
pecypcoB ¥ | IUX IIpaBO- | COB U OrpaHU- | JCUCT-
orpaHuye- BBIX HOPM U | YEHUU BYIOILIUX
HUH MMEIOIINXCSA MPaBOBBIX
pecypcoB HOPM u
orpaHuye- UMEI0-
HUHU ouxcs pe-
CypcoB H
orpaHuye-
HUU
Baanern: cmocooOno- | He Biageer | Baageer na | Baageer Ha | Boageer
CTBIO TPOEKTUPOBATH | CIOCOOHO- HU3KOM AOCTATOYHOM | HA BBICO-




[Inanupyemslie pe3yib-

OneHou-

TaThl OCBOCHHUSI KOMIIe- YPOBEHE OCBOCHHA HOC
TeHuuu MHaukaTopel CpCACTBO
JOCTHIKEHHUS KoMmIle- | oY AOBICTBOPH-)  yJIOBICTEO- XOPOIIO OTJIHYHO
TCJIBHO PUTCIILHO “ “
TCHIAH (MuHMMATHHBIN)| (TOPOTOBEIH) (cpenmuii) (BbICOKHUH)
pelIeHne KOHKPETHOM | CThIO MPOEK- | YPOBHE YPOBHEe  CIIO- | KOM
3aJaud TMPOEKTa, BBI- | THPOBATH CHOCOOHO- | COOHOCTBIO YPOBHe
Oupasi ONTHMaNbHBIN | pelIeHUE CTBIO  MpPO- | MPOCKTHPOBATH | CIOCOOHO-
crocob ee pelieHus, | KOHKPETHOW | eKTUPOBATh | peUIeHHE KOH- | CThIO TPO-
UCXOAsl W3  JACHCT- | 3a7a4M IPO- | pellIeHue KpPETHOM 3aja- | EKTUpPO-
BYIOIIMX  MPABOBBIX | €KTa, BRIOU- | KOHKPETHOM | UM TIPOEKTa, | BaTh  pe-
HOPM M HMMEIOIIUXCS | pasi ONTH- 3a/lauu Mpo- | BeIOWpass  Om- | IICHHUE
pecypcoB M OrpaHH- | MAJIBHBIN €KTa, BBIOM- | TUMAJIHHBIN KOHKpET-
YeHUH’ croco0 ee pas  onTu- | cmoco0 ee pe- | HOW 3ama-
pelieHus, MaJTbHBIN IICHUSI, UCXOJS | UM TPOCK-
UCXOO U3 croco0 ee | U3 JICHCTBYIO- | Ta, BHIOH-
JEeHUCTBYIO- pelieHus, [IUX MPABOBBIX | pas OITH-
IIUX NPAaBO- | UCXOJ M3 | HOPM M HUMEIO- | MATbHBINA
BBIX HOPM U | JICMCTBYIO- | IUXCSA pecyp- | crmocod ee
UMCIOIIMXCS | IIUX TIPaBO- | COB W OTPaHH- | PEIICHUS,
pecypcoB u BBIX HOPM U | YCHUU UCXOMS U3
OrpaHuye- UMEIONTNXCS EeUcCT-
HUU pecypcoB BYIOIIIUX
orpaHuye- MIPaBOBBIX
HUU HOPM u
UMeI0-
HIXxcst pe-
CypcoOB H
orpaHHuye-
HUM

IKC-1 - CriocobeH yyacTBOBaTh B POCKTUPOBAHUH IEKTPOOOOPYAOBAHHS OOBEKTOB IEKTPO-

CETEBOI'0 XO3IMCTBa

3HATB:CYIIECTBYIOI]
ue HOPMATHBHbBIC
NpaBOBbIE aKThl U
opOopMIIITh  CIICLIH-
QIBHYIO  JTOKyMEHTa-
IIUI0 B COOTBETCTBUU
C HaNpaBJICHHOCTHIO
npodhecCHOoHATBLHOM
JeSITeTbHOCTH

He Bnaneer-
3HAHUSIMH B
obJacTu cy-
IECTBYIO-
HIMX HOpMa-
TUBHO-
IIPABOBBIX
aKTOB U
odopmIIeHUH
CIeUaILHON
JIOKyMEHTa-
IIUU B COOT-
BETCTBUHU C
HampaBJieH-
HOCTBIO
npodeccuo-
HAJILHOM
JesITeNIbHO-
CTH

Hmeer mo-
BEPXHOCT-
HbIe  3Ha-
HUA B 00-
JacTH  Cy-
IECTBYIO-
X HOpMa-
THUBHO-
IIPABOBBIX
aKTOB u
odopmite-
HAHM CIIELH-
allbHOM 1O~
KYMCHTAIIHH
B COOTBET-
CTBMH C Ha-
NPaBJICHHO-
CTBIO  TpO-
dbeccno-

3Haercyiect-
BYIOII[ME HOp-
MaTUBHBIE TIpa-
BOBBIC aKTbhl U
odopmIsieT
CHETHATLHYIO
JOKYMEHTAIHIO
B COOTBETCT-
BUU C Harpas-
JICHHOCTBIO
npodeccuo-
HaJILHOU  ned-
TECIbHOCTHU

3Haer Ha
BbICOKOM
YPOBHe-
CyllecT-
BYIOIIIHC
HOpMa-
THBHBIC
MIpaBOBbIE
aKThI u
oopmis-
eT CIIelHu-
aTbHYIO
JIOKyMEH-
Tallui0 B
COOTBET-
CTBHH  C
HaTpaB-
JICHHO-
CTBIO TPO-

Tecmeul,
nabopa-
mopHbvle
pabomet,
npaxkmu-
yeckue
3ansamus,
KypCo8oli
npoexm,
9K3aMeEH




[Inanupyemslie pe3yib-

OneHou-

TaThl OCBOCHHUSI KOMIIe- YPOBEHE OCBOCHHA HOC
TeHuuu MHaukaTopel CpCACTBO
JOCTHIKEHHUS KoMmIle- | oY AOBICTBOPH-)  yJIOBICTEO- XOPOIIO OTJIHYHO
TEHUUU TEIBHO PHTEIbHO. (cpennuit) (BBICOKIT)
(MuHMMATHHBIN)| (TOPOTOBEIH)
HATBHON dbeccuo-
NEITEILHO- HaJILHOU
CTH JIesTeIb-
HOCTHU
Ymerb:ucnons3oBats | He ymee- YMeer Ha | YMeeT Ha J0cC- | YMeeT Ha
CYIIECTBYIOIIUE HOpP- | TUCMONB30- | HU3KOM TATOYHOM BBICOKOM
MaTUBHbBIE MPABOBBIE | BATh CYyIIle- YPOBHeENC- | YPOBHeuUC- YPOBHe-
akThl U O(OpPMIISET | CTBYIOIINE MOJIb30BaTh | MOJB30BATh HCITOJTB30-
CHEUUATBHYIO JIOKY- | HOPMATHB- CyllecT- CYILECTBYIO- BaTb  Cy-
MEHTAaIIUI0 B COOTBET- | HBIC MPAaBO- | BYIOIIWE e  HOpMa- | MIecT-
CTBUM C HAIpABJICH- | BbIC aKTHl U | HOPMATUB- | TUBHBIE IMPaBO- | BYIOIIUE
HOCTBIO Tpodeccro- | ohopMIIIeT | HbIE TIPaBO- | BBIE aKThl M | HOpMa-
HaJIbHOW JICSTEILHO- | CIIEeIUaIb- BbIE aKThl U | OpOpMIISIET TUBHBIE
CTH HYIO JIOKY- obopMIIAeT | CICIHAIBHYIO | TIPABOBBIC
MEHTAIMIO B | CHIEIHAlIb- JIOKYMEHTAIUIO | aKThI u
COOTBETCT- HYIO JIOKy- | B COOTBETCT- | 0pOopMIIsi-
BHH C Ha- MEHTAlIUIO B | BUM C Hampas- | €T CIHelu-
MpaBJICHHO- | COOTBETCT- | JIGHHOCTBIO aITbHYIO
CTBIO MPO- BUU ¢ Ha- | mpodeccuo- JIOKyMEH-
deccuo- MpaBJICHHO- | HAJIBHOW Jiesi- | TalliI0 B
HaJIbHOU CTBIO  TIPO- | TEILHOCTH COOTBET-
NeATeILHO- dbeccuo- CTBUH c
CTH HaJIbHOU Harpas-
NI TeIIbHO- JIEHHO-
CTH CTBIO TIPO-
dbeccuo-
HaJIbHOU
JIeSTeIb-
HOCTH
Baanern: HopMmatuB- | He Bnageer | Biageer Ha | Baageer Ha | Boageer
HBIMHU MPaBOBBIMHU | HOPMATHB- HU3KOM JA0CTATOYHOM | HA BBICO-
akTaMu ¥ O(OPMIISATH | HBIMH TIpa- YPOBHe YPOBHE  HOD- | KOM
CHEIHUABHYI0 JIOKY- | BOBBIMH aK- | HOpDMATHB- | MATUBHBIMH YPOBHe
MEHTAIlUI0 B COOTBET- | TaMHU U HBIMH TIpa- | MPaBOBBIMU HOpMa-
CTBUU C HaIpaBJICH- | OPOPMIICHH- | BOBBIMU aK- | aKTaMH U | THBHBIMH
HOCTBIO TIpo(deccHo- | eM Crelu- TaMu U | ohopMIICHHEM | TIPABOBBI-
HaJIbHOM JEATENIbHO- | alIbHOU J10- oopmite- CIeLUaJIbHON MU aKTaMH
CTH KyYMEHTAllMK | HUEM  CIe- | JOKyMeHTanmuu | 1 odopm-
B COOTBETCT- | ITUAJILHOMN B COOTBETCT- | JICHUEM
BHHM C Ha- JIOKYMEHTa- | BUM C Halpas- | ClIeHHUaIb-
MpaBJICHHO- | IIMU B COOT- | JIGHHOCTBIO HON JIOKY-
CTBIO MPO- BETCTBUU ¢ | podeccro- MEHTAaIUU
dbeccuo- HalpaBjeH- | HAJIBHOW Jesi- | B COOTBET-
HaJIbHOU HOCTBIO TEJIbHOCTH CTBUHM  C
JesATebHO- | mpodeccro- Harpan-
CTH HAJILHOM JIEHHO-




[Mnanupyemblie pe3yib- Onenou-

TaTBl OCBOCHHMS KOMIIE- YpOBEHE OCBOCHHS HOC
TeHuuu Muaukaropst CPEACTBO
JIOCTHKEHHST KOMITEe- Heyﬂ;):;:;som' ys;:g;::g' XOPOIIO OTJIHYHO

TCHIHH (MuHMMATHHBIN)| (TOPOTOBEIH) (cpenmuii) (BbICOKHUH)
NI TeIIbHO- CTBIO TIPO-
CTH dbeccuo-
HAJILHOM
JIeSTeIb-
HOCTH

7.3 TunoBble KOHTPOJIbHbIE 3aJaHUSl MM HHble MaTepHaJbl, HE0OXO-
AUMBbIe 1JI51 OIleHKH 3HAHWI, YMEHUIl, HABbIKOB M ONbITA JeSITeJILHOCTH, Xa-
PAKTEePU3YIOIIHX 3TANbI (POPMHUPOBAHUS KOMIIETEHIIHII B MMpoLiecce 0CBOEHUsI
00pa3oBaTe/IbHOI MPOrPaMMBbI

IIpumeps! J1abopaTopHbIX padoT

Jlabopamopnas paboma Nel
N3YYEHUE NCTOYHUKOB TEIIVIOBOT'O NU3JIYYEHUS

Llenb pa®oThI: usyuenue ycmpoucmea u NPUHYUNG Oetcmeus 1amn HaKaiu-
8AHUSL U «CBEMIIBIX» UCOYHUKOB UHDPAKPACHO20 U3TYUEHUs.

a) Jlamnol nakanueanusn

Haubonee pacnpocTpaHeHHBIMU UCTOYHUKAMH ONITUYECKOTO U3JTy4YEHUs SIB-
nsitotest namiibl HakanuBanus (JIH). 9T1o oObSICHIETCS CpaBHUTEIBHON MTPOCTOTOM
UX KOHCTPYKLHMH M HAaJEXKHOCTBbIO IKCILTyaTallMH, BO3MOKHOCTBIO HEMOCPEACT-
BEHHOTO BKJIFOUEHUS B CETh, OTPaOOTAHHOCTHIO TEXHOJIOTHH MPOU3BOACTBA, JIEIIe-
BU3HOH, y100CTBOM B O0OpallleHUH U 0OCITy>)KUBaHUH, BBICOKUMUA TUTUEHUYECKUMHU
CBOICTBaMM 110 CPAaBHEHUIO, HAllpUMeEp, C JIIOMUHECLIEHTHON Jamnoi Ojarogaps
OTCYTCTBHIO 1IyMa OT [IPA ¥ HEBO3MOXHOCTH 3arpsA3HEHUs IapaMu pTYTH aTMO-
cdepbl TOMELIEHUH PHU pa3pylIEHUU KOJIObI JaMIIbl.

Hapsiny ¢ nocrounctBamu JIH UMEIOT 1 psii HEAOCTATKOB. JTO NMPEX/IE BCE-
ro HU3Kas CBeTOBas oTnava, coctaBisomas 10-20 nm/Bt npu nponomkuTenbHo-
ctu ropenust 1000u. Huskas csetoBas otaaua JIH oOwsicusieTcs Tem, uro 70—76 %
MOILHOCTH HM3JIydyeHUsl Tejla Hakaja IpU ero pabodyux TemIieparypax JIEXKHUT B
ommxnaelr MK-o6actu cnekTpa, B TO BpeMsl Kak Ha BUJUMYIO YacTb IPUXOJUTCS
TosbKO OT 7 10 13%. Takum o6pazom, JIH sBnsitoTcs 3 PeKTHBHBIMU UCTOYHUKA-
mu UK-uznyyenns.

Hecmotpst Ha ykazanneie Hemoctatku JIH Oynyt emé amutenbHOe Bpems
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OCTaBaThCSl OJIHUM U3 IIUPOKO PACIPOCTPAHEHHBIX HCTOUHHKOB CBETa BO MHOI'MX
00J1aCTAX, TaK KaK OTCYTCTBYIOT JPyru€ UCTOYHUKU CBETA, O0JaJar0NINe TaKUMU
Pa3HOO0OpPa3HBIMU BO3MOKHOCTSIMHU.

HecMoTpst Ha MHOTOOOpa3ue TUMOPa3MEPOB JIaMIT HaKaJIMBaHUS, OTINYAIO-
IIUXCSI HOMUHAJIBHBIM HaNpsKEHUEM, Ha3HAYEHUEM, MOIIHOCTBHIO U POJOM TOKa,
BCE OHM OOBEIMHEHBI (PM3UUYECCKUM TPUHIIMIIOM TOJIYICHUS BUIMMOTO H3ITYUEHUS
(HarpeB DJIEKTPUYECKMM TOKOM BOJH()PAMOBON HHUTU JO TEMIEPATypPhI
2200...2800°C)u cX0ACTBOM MPUMEHSEMBIX BO BCEX KOHCTPYKIHSAX OCHOBHBIX CO-
CTaBJISIIOIIMX 3JIEMEHTOB.

CoBpeMeHHas OCBETUTENbHAS JIaMIla HAKAJIMBAHUSL COCTOUT U3 CIEAYIOLIUX
KOHCTPYKIITMOHHBIX 3JIEMEHTOB (PUCYHOK. ).

CrexstHHas ko0a (1) mammbl cienuaibHOM MAaCTUKOW 3aKperieHa B IIOKO-
ae (2). JIlnametp koJIOBI OmpeesieTCss MOITHOCTHIO JaMItbl. [{okoabs mamIie pe-
HA3HAYCH JIS BKIIFOUCHMSI JIAaMITBl B C€Th. BHYTpM KOJIOBI JTaMITbI PacCIIOIOKEHA
CTEKJISIHHAs HOXKa, cocrosmas u3 JuH3bl (3), mrabuka (4) u jgomatodku (5).
BHyTpu cTekisiHHOM HOXKHK uUMeeTcsl TpyOka (6), mpeHa3HaueHHas! ISl OT-KauyKu
BO3/lyXa M3 KOJOBI M 3amojiHeHusl €€ MHepTHbIM rasom. llltabuk mocpencTBoM
YTOJIIEHUS (JIONATOYKHM) B HHXKHEHM YaCTU KPENuTCs K KoJioe.

Pucynox 1. - Kouctpykius JIH oGmiero HazHaueHus

Teno nakana (7) nammnbl U3roTaBIUBAETCs U3 BOJIbLPPAMOBON MPOBOJIOKU B
BUJle cnupanu uiu Oucnupanu. Huth Hakanma 3akperjieHa Ha MOJIMOJEHOBBIX
Kproukax (8), KoTopble NpUaI0T ONpeeIeHHYI0 (opMy Tely Hakajaa U MpermsTCT-
BYIOT €0 IIPOBUCAHHUIO.

Jns mogauun HanpsKEHUs Ha TEJIO HaKaja MPUMEHEHbI CHEeIUaIbHbIE AJIECK-
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Tpoabl (9), U3TOTOBJIICHHBIE U3 BBICOKOJETMPOBAHHOMW HUKEJIEBOW CTalld WIH U3
Hukend. OIUH U3 3JIEKTPOJOB MIPUCOETUHEH K IIOKOMIO (2), a BTOPOH — K KOHTAKT-
Hol maitoe (10), 2IeKTpUYECKH U30JTMPOBAHHOM OT IIOKOJIS.

JI71st ocBellleHUsI U3rOTABIMBAIOT JIAMIIbl HAKAJIMBAHUS B BAKYYMHOM M Ta-
30HANOJHEHHOM HCIIOJIHEHMH MomHocThio 15; 25; 40; 60; 100; 150; 200; 300;
500; 750; 1000; 1500 Bt u 60onee Ha HOMUHAIBHOE Hampspkerue 220...235, 220,
127...135, 127...36, 24 B u MeHee. Y BakyyMHBIX JIJaMI U3 KOJIOBI OTKauaH BO3JIyX
10 pa3psKEHUs 1,33-10'3 [Ta. Takue mamMmbl BBITYCKAOT MOIIHOCTHIO 10 25 BT,
o6o3nauenue gamm o 'OCT 2239-70 BkirouaroT OykBy “B” (BakyymHas), mociie
OYKBBI CienyoT IU(PHI, YKa3bIBAIOIIME HOMUHAIBHOE HANpPsDKEHHE MUTAHUS U
MOIIHOCTh. Hampumep, namiy HakajduBaHWsS BAaKyyMHYIO Ha HOMHHAaJbHOE Ha-
npspkenne 220 B momuocThio 25 BT 0603HauaoT tak: B220-25. V razonanonHen-
HBIX JIAMIT, KOJIOY IMOCJe OTKAYKH BO3/IyXa HAIMOJHSIOT CMECHIO aproHa WU KPHII-
ToHa (86%) ¢ azoToMm (14%) mo maBnenwusi, 6ym3koro k atmochepHomy. Takoe pe-
IIEHUE [O3BOISIET OBBICHTh TEMIIEPATYpy HUTH HakanmBauus 10 2600...2700°C u
YBEJIMYUTh B CPABHEHHHM C BaKyyMHBIMH JIaMIIaMH CBETOBYIO OTJady B IOJITOpA
pasza. ['a30HaMNOJIHEHHBIE JIaMIIbl U3TOTOBJISIIOT MOIIHOCTHIO OoT 40 mo 1500 Br,
IpPUYEM B 3aBUCUMOCTH OT THUIA HAMOJHHUTENS, MOIIIHOCTU U OCOOCHHOCTEH KOH-
CTPYKLHH CIUPAIU UX MOAPA3IAECISAIOT HA TPU TPYIIbL: Ta30HANOIHEHHBIE MOHO-
crimpanbabie [T (150...1500BT); razonanonaennsie 6ucnupanbusie b (40...200B1);
Y Ta30HAIOJHEHHbIE ¢ KpuNTOHOBBIM HanosiHuTesneMm bK (40...100 Br).

JlaMribl HaKaTUMBAHUSL OTJIMYAIOTCS APYT OT JIpyra 3JIEKTPUYECKUMU, CBETO-
TEXHUYECKUMHU M SKCIUTyaTallMOHHBIMU XapakTepucTukamMu. OCHOBHAsI CBETOTEX-
HUYECKas XapaKTePUCTUKA JIaMIl HAKaJIMBaHUS — W3JIy4aeMblii UMU CBETOBOH IO-
Tok @C, nm. CBETOBON MOTOK JaMIlbl HAKaJIMBaHUS 3aBUCUT OT 3JIEKTPUUECKOU
MOITHOCTH, TUTAIOIIETO HAMPSKEHUS U TEMIIEpATypbl HUTH HaKaa.

HopMmupoBaHHbIli B KaTajorax CBETOBOM ITOTOK JaMIla HAKAJIWUBAHUA JOJIK-
Ha U3JIy4yaTh NpHU €€ BKIIOYECHUM HA HOMUHAJIBHOE HAIPSKEHHE B MEPBBIE YaCh
pabotel, ipu 3ToM ['OCT nmpemycmaTpuBaeT OTKIOHEHUSI HOPMUPYEMOTO CBETOBO-
ro NOTOKAa OJHOTHUIHBIX Jamn Ha 5...10%. B mpoluecce 3KCITyaTaliui €€ CBETOBOU
MOTOK M3-3a pacIbUICHUs Tejla HaKalla, yMEHbIIEHUs €€ paboyeil Temneparypsl U
npo3padyHocTH KoyiObl cHkaercsa. 'OCT s namm, mpopaborasmux 75% cBoero
HOMHUHAJIBHOTO CpPOKa CITy>KOBI, JOIyCKAaeT YMEHBIIIEHWE CBETOBOTO IMOTOKAa Ha
15...20%.

DKCITyaTallMOHHBIMU XapaKTePUCTUKAMHU, OMPEACISIONINE SKOHOMUYECKHE

MOKa3aTesid padOoThI JJaMI HAaKAJIMBAHMUS, SIBIISTIOTCSI CBETOBAS OTJa4a M CPOK CITYK-
OBl.

CseTroBag oTaa4a JaMIIbl N JIM Bt~!, onpenenserca oTHOLIEHHEM CBETO-

Boro nmotoka ®C, nzmyyaeMoro Jammnoiu, Kk morpedisemMon MomHocTy P
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h, = —. (1)

CperoBasi OTJaya jJaMN HaKaJlMBaHUA HAXOIUTCs B mpexaenax 7...20 Jim -
Br?!

Paznuyarot yeTbipe cpoka CITy»KObI JIaMI HaKaJIUBAHUS

—TIOJTHBIN CPOK CITYkObI t, — cyMMapHOe BpeMsi pabOThI JIaMIThl B 4acax OT
MOMEHTA BKJIFOUEHHUSI 10 IEPETOPAHUS HUTH HAKAJIa;

—CpeHUN CPOK CITYKOBI t.— CpeaHsiss MPOJOHKUTEILHOCTh TOPEHUS; OMpe-
JesIeTCs KaK cpeHeapru(MEeTHIeCKoe BpeMsl TIOJIHBIX CPOKOB CITY>KObI mapTuu (HE
MEHEE JIECSATH) JIaMIl. ITOT CPOK CIY>KOBbI YKa3bIBAIOT HAa CTaHAapTaxX U IS JaMII
HakanvBaHus oH paBeH 1000 yacos;

—TrapaHTUHUHBIA CPOK CITYKOBI t. — BpeMs, B TEUEHHE KOTOPOTO 3aBOJI TapaH-
TUPYET HOpMaJIbHYI0 paboTy namiebl. Jjis namn HakanvuaHus t. paBeH 700 4acos;

—TIOJIE3HBIA CPOK CITYKOBI t, BpeMsi, B TeYEHUE KOTOPOTO SIKOHOMUUYECKH Tie-
Jecoo0pa3HO AKCIUTyaTHpoBaTh Jiammy. [IpuHATO cuuTaTh, 4To t, Onpenensercs
BpEMEHEM, B TEUYCHHE KOTOPOTO CBETOBOM IMOTOK M3MEHHUTCS HE OoJiee, yeM Ha
20% oT cBOEro HavyaJbHOTO 3HAYCHUS.

OTKJIOHEHHE MUTAIOLIETO HAMPSIKEHUSI OT CBOET0 HOMUHAJIBHOT'O 3HAYECHUS
CYIIECTBEHHO BJIMSIET HA XAPAKTEPUCTUKHU JIamMIl HakainuBaHug. C pocToM Hamps-
»keHnst U Ha namne pe3Ko yBeIn4YnBaeTcs cwia Toka [, momuocts P, cBeToBoi no-
ToK @, U CBETOBAs OT/AYA 1|, HO YMEHBIIAECTCS CPEIHUI CPOK CIIYKOBI.

[Ipn HeOONBIIUX OTKIOHEHHUAX HAMpspKeHUs B ceTd (mo +7,5%) MOXKHO
MPUOIMIKEHHO CYUTATh, YTO OTKJIOHEHWE HampsikeHUs Ha 1% JaeT OTKIOHEHHE
@, + 2,7%, a cpenHIO0 MPOIOJDKUTETLHOCTH TopeHnst Ha + 14%.

[To U3BECTHBIM MapaMeTpamM MOXKHO OINPEICIUTh:

— MOIITHOCTb JIAMITbI

P,=U, L (2)
— CONPOTHUBJICHUE HUTHU HAKalla B TOPSTYEM COCTOSIHUU
U
P, = T” (3)
— CBETOBOU MOTOK JaMIIbI (ITPUOIMKEHHO )
d,=2m-E- 12 4)

rne L — paccrostHre OT Tena Hakaia 10 KOHTPOJIBHON TOUKH, M;
— CBETOBYIO OoT/auy jamiibl (1).

0) Ucmounuku un@paxkpacnozo usiyuenus

B cenpCKOXO03SMCTBEHHOM IIPOU3BOJCTBE ISl CYLIKH JIAKOKPACOYHBIX I10-
KPBITUH, CEIbCKOXO3IUCTBEHHOM MPOAYKIIMU, 000TpeBa MOJOIHSAKA >KUBOTHBIX U
OTUIBL Bce OoJiee IUPOKOE NMPUMEHEHHWE HaXOASIT HWCTOYHUKH HH(paKpacHOTro
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(MK) uznyuenus. Cnenududnoit ocooennoctsio UK u3nyuenus sBisercst ero te-
IJI0BOE JIEHCTBUE U XOPOIlas MPOHUKAIOIAs CIOCOOHOCTb.

Nctounnku MK uznyueHuss noapasienstoTcss Ha “CBETIIbIC” U “TEMHBIE” U
OTJIMYAIOTCS JPYT OT JIpyra KOHCTPYKIIMEH, TeMIepaTypol Tejla Hakaja U CIeK-
TpaJIbHBIM COCTAaBOM H3iIy4deHHs. [IpenMylecTBeHHOE NMPUMEHEHHE B YKUBOTHO-
BOJICTBE M NTHUILIEBOJCTBE MOJYYUIN BBICOKOTEMIIEPATYPHbIE “‘CBETIbIE” WCTOYHHM-
KM JIamnbl-TepMonsinydaresnn. MK 3epkanabHble JamMibl HAKAIUBAHUS OTIUYAKOTCS
OT OOBIYHBIX OCBETUTEIHHBIX JamMn (GOpMOi KOJOBI U OoJiee HU3KOU TeMITepaTypoi
Tena Hakajna. OTHOCUTENBHO HM3Kas TeMmIepaTrypa OMCHUpPAIbHOIO Tejla Hakaia
UK-namm (1800...2300°C) HO3BOISET CMECTHTD CIIEKTP H3IYYCHHS HCTOYHHKA B
UK o6nacth ¥ pe3ko YBETUYUTh UX CPEIHIOI MPOAOJIKUTEIBHOCTh TOPEHUS, J0-
Beas €€ 10 5000 yacos.

Buytpennioro yacts k01061 MK nami, npuieraromniyio K oKo0, TOKphIBa-
10T 3€pKaJIbHBIM CJIOE€M, YTO MO3BOJIAET MEPEPACHPENETUTh U KOHIIEHTPUPOBAThH B
3aIaHHOM HAIIPABJICHUM M3JIy4aeMbll JIYYMCTBIM NOTOK. Pacmpenenenue moroka
U3ITy4YeHHsI 3aBUCHUT OT (DOpMBI MapaboJIOuAHOM KOJIOKI JIaMIibl. J[J1i CHUKEHUS UH-
TEHCUBHOCTU BHJIMMOI'O M3JIYYEHHUS] HUKHIOIO 4acTh KoJIObl HekoTophix MK mamn
3akpbiBatOT KpacHbIM (Jamibl MK3K) nmu cuaum (mammner UK3C) TepmocToitkum
JAKOM.

OTeuecTBEHHON MPOMBIIIJIEHHOCTHIO BBITYCKAIOTCSA CIELHABHBIE 3JIEKTPHU-
yeckue UK 3epkanbhble 1amnbl — TepMounsinydarenu tTunos MK3220-500, MK3220-
500-1, UK3220-250, MK3K 220-250 u ap. B o0o3HaueHuu Tumna gammbl OYKBBI
yka3bpiBaroT: UK — undpaxpacueie, 3 — 3epkanbhbie, K mnu C — HBET OKpaleHHOM
KOJIOBI; 1IU(PBI, CTOSIINUE MOcie OYKB — HAampsDKEHUE B CETM B BOJIBTaX M MOII-
HOCTh MCTOYHUKA M3nydeHus B Barrax. Jlamma MK3220-500-1 umeer ymeHblIeH-
Hble rabapUTHBIE Pa3Mephl — TaKKE ke, KaK U y JIaMIl, MOIIHOCThIO 250 BT.

[lepcniexktnBHBIM McTOYHUMKOM MK mydei 11 cenbCKOX035MCTBEHHOTO MPO-
W3BOJICTBA SIBJISIIOTCS KBAPLEBBIE JAMIIbl HAKAJMBAaHHUS C HOJHBIM LMKIOM THIIA
KW u KT'. D11 tamnbl Ha3bIBatOTCS TaJIOT€HHBIMH.

CymHocTh neicTBus Hoaa 3akirovaercs B cienyromem. [Ipu temneparype
300...1200°C maps! #0a COCAUHSIOTCS Yy CTEHKH KOJOBI C OTOPBABIIMMHECS OT
CIIMpaJId YacTUIIaMH Bojibdpama U o0pa3ytoT oauT Boabdpama WI2, koHueHTpa-
1Sl KOTOPOTO Yy CTEHOK KojObl mosbinaetcs. [log nefictBuem auddy3uu noaus
BOJIb(Ppama mepeMeniaeTcs K LeHTPY KOJIOBI.

B6mu3n Tena Hakana npu temmnepatype 1400...1600°C monexynsl fomuna
BOJIb(ppaMa pacmanaroTcs U aToMbl BOJb(ppama oceAaroT Ha Tene Hakana. Ocras-
HIMICS 0] BHOBh YYacTBYET B BO3BPATHOM IIMKJIE U MPEMATCTBYET OCAXKICHUIO
WCITapUBIIIETOCS BoJIbhpama Ha KoJioe.

[Tpumenenue Boab()pPaMoOOIHOTO IIMKJIA B TAKUX JIaMITaX MO3BOJIMIIO TIOBBI-
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CUTh YJIENbHYIO IUIOTHOCTh M3IY4YEHUS U 00€ClneyuTh CTaOWUIBHOCTH JYYHUCTOTO
IOTOKA Ha MPOTSHKEHUHU BCEro Cpoka ciyk0bl. K qocToMHCTBaM J1aMIl cleayeT oT-
HECTH Majible rabapuTHBIE pa3Mepbl, CIIOCOOHOCTh BBIAECPKHUBATh IJIUTENIBHBIE U
OoJbILINE EPErPY3KU MO HANPSKEHUIO, BO3MOKHOCTb IUIABHOT'O PETYJIMPOBAHUS B
HIMPOKKUX mpenenax uzinydyaemoro MK moToka myreM H3MEHEHHs MOABOJWMOIO
HaIPSHKEHUS.

UK nammer Tuma KU u KI' npencraBisroT co00i MUIUHAPUYECKYIO TPYOKY
nuameTpoM 8...12 MM u giuHO# 255...750 MM (B 3aBUCHUMOCTH OT HOMUHAJIBHOU
MoIHOCTH). Teno Hakana Jamibl BBIIOJHEHO B BUJE BOJIbL(YPaMOBON CHMpaH,
CMOHTHPOBAHHOM 0 OCH TpPYOKM Ha BoJib(hpaMoBOW mojaepxke. Box B nammy
BBINIOJIHEH IOCPEACTBOM MOJMOJEHOBBIX 3JIEKTPOJOB, BIASHHBIX B KBapLEBbIC
HOKKHM. KOHIIBI criupasiell Tesa Hakajla HABEPHYThl HAa BHYTPEHHIOIO YacTh BBOJIOB.
[{okoM BBITTOIHEHBI U3 HUKEJIEBOM JIEHTHI CO IIBOM, B KOTOPOW BBEJIEHBI HAPYXK-
HbIE MOJINOICHOBBIE BHIBOJIBI.

TpyOKy M3roTaBIMBAaIOT U3 KBAPLIEBOIO CTEKJIA U HANIOJIHAIOT aprOHOM C CO-
nepxkanueM 1...2 mr ioga nox gasienuem 0,8...1,0 Ila.

Jlo6GaBneHue B KoJ0y 0@ MO3BOJISIET YMEHBIIUTh paclblIeHHE BOJIb(ppama
U TEM CaMbIM YBEJIMYUTh CPOK CIIy>KObI 1amnibl. JIamnbl paboTaroT TOJIBKO B TOPH-
30HTAJILHOM TOJIO’KEeHUH (YroJl JOMyCTUMOT0 OTKJIOHEeHus He Oonee 4°). Temmnepa-
Typa KBapleBoil Konosl He noymkHa npebimath 300...350°C, 1.k. npu 6051ee BbICO-
KHUX TEMIIepaTypax KBapIleBOE CTEKJIO pa3pyllaeTcsl Wi MpeTepreBaeT HeoOpaTu-
MbI€ U3MEHEHUS, B PE3yJIbTaTeé KOTOPHIX YMEHbIIaeTcss KO3(PGUIUEHT IpomycKa-
Hus UK nyuqeil.

K’oumponbu bleé éonpocasl:’

1. PacckaxuTe 00 yCTPOMCTBE JTaMIT HaKaTMBAHUS.

2. Ha yem ocHOBaH mpHUHLIUI PaOOTHI JIaMIT HAKaJTUBAHU?

3. Ykaxxute MeponpHUsATHs, CHI)KAOIIEE PACIIBUICHHUE JIaMIT HaKaJa.

4. YKaxXnuTe OCHOBHBIE ITPUYMHBI CHM)KEHHSI CBETOBOI'O IOTOKA JIAMIIBI Ha-
KaJIMBaHUS K KOHILY €€ CpOKa CIIy>KOBbI.

5. Haiite (u3nueckoe TOJKOBAHWE IMPUYMH COKpPAILEHUS CpPOKa CIIyKObI
JaMIIbl HAKAJIWBAHUS IIPU YBEJIMYEHUN HAIIPSDKCHUS TTUTaHUS.

6. Ilepeuncnure 0COOEHHOCTH YCTPONCTBA M OCHOBHBIE XapaKTEPUCTUKH
WK namMn HakanuBaHus.

7. OOBsICHUTE YCTPOMCTBO M MPUHLMUI ACHCTBHs JIaMIlbl C BOJIb(ppamo-
HoaHbpIM [ukIiIoM tuna K.

8. HaszoBure ocobenHoctu BozneicTBus MK M3mydeHHs] Ha OpraHusM Ku-
BOTHBIX U IITUIBI.
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9. HazoBuTe BeIMUUHBI U €AUHULIBI U3MEPEHUS, TPUMEHSEMbIE JJIsl OLICHKH
UK nyueil.

Jumepamypa

1. MlarmioB A.b. OCHOBBI CBETOTEXHUKH: yU4eOHUK. — 2-€¢ W37. mepepad. u
mon./ A.Bb.IMamnos. — M.: Jloroc, 2011. — 256 c.

2. Knoppusr I'M.u ap. CopaBoyHasi KHUra JJis IPOEKTUPOBAHUS 3JIEKTPHU-
yeckoro ocsemienust / .M. Kunoppunr, U.M. ®anun, B.H. CunopoB — 2-¢ u3m.,
nepe6. u gomn.— CII6.:Oueproarommuznat. Cankt-IleTepdbyprckoe orn-uue, 1992.—
448 c.

3. IllexoBmoB B.I1. OcBeTutensHblE YCTAHOBKU MPOMBIIUICHHBIX U TPaK-
nanckux 00bexkToB / B.I1. IllexoBuos. — M.: ®O-PYM, 2009. — 160 c.

IIpumep Tecta

51. 3aoanue {{ 152 }}) T3 Ne 152
YcTaHOBUTE COOTBETCTBUE MEXKAY MIEMEHTAMU TPYIII

I oM ... IMm CrekTp ONTUYECKOTO U3ITYyYEHHUS
380 M ... 780 HM CrieKTp BUAMMOIO U3ITy4EHUs

I am ... 380 M Cnekrp Y D-uznyueHus

780 HM ... | MM Cnexrp UK-u3nyuenus

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

OTMmeTbTE paBUIIbHBINA OTBET

1,0(px, 0.c.
0,8 _ -
0,6 — —
0,4 - -
0,2 T

[

200 300 400 500 *»HM

V] JluneiuaThble CIIEKTPaIbHbIE XapaKTEPUCTUKU

[l CrjiomHsie CrIeKTpaIbHbIE XapaKTePHCTHKH

(] CmeriaHHbIe CIIEKTPAIbHBIC XapaKTEPUCTHKH

[J MoHOXpOoMaTHYECKUE CIIEKTPAIbHBIC XapaKTEPHUCTUKU
53. 3aoanue {{ 158 }} T3 No 158

OTMmeTbTE NpaBUIIbHBINA OTBET
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M Crmomnissie CrieKTpaIbHbIE XapaKTEPUCTUKH

(1 JluneiuaTpie CrieKTpaabHBIC XapaKTEPUCTUKU

[l CmemaHHbIe CIIEKTPaIbHBIEXapaKTEPHCTHKH

(] MoHOXpOMaTHYECKHE CIIEKTPAIbHBIC XapaKTePUCTHKH

54. 3a0anue {{ 159 }} T3 Ne 159
OTMeThTEe MPaBUIbHBIN OTBET

’ ,0%’ 0.e.
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“Ln
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02 03 04 05 *HM

M CwmemanHble CHEKTPaTbHbIC XapaKTEPUCTHKU

[l JluneituaTble CIEKTpaJIbHbBIC XapaKTEPUCTUKU

(] MoHOXpOMaTHYECKHE CIICKTPAIbHBIC XapaKTePHCTHKH
[l CriomHsle CrieKTpaIbHbIE XapaKTePHCTHKH

55. 3aoanue {{ 164 }} T3 Ne 1
OTMeThTe MpaBUILHBIN OTBET
HaubGonee obmiee onpeneneHne u3mydeHus:

M wmatepust 0co60ii popMbI, UMEIOTI[Ast MACCY TTOKOSI PABHYIO HYJIIO U JIBHKY-
masicst B 6€3BO3AYIIHOM IPOCTPAHCTBE C TIOCTOSIHHOM CKOPOCTHIO

L] matepus 0oco00¥ (OPMBI, HMEIOIIAs MACCY ITOKOS PaBHYIO CKOPOCTHU CBETA U
JIBIDKYIIAsCS B OE3BO3IYIIIHOM IIPOCTPAHCTBE C YCKOPEHHEM

L] marepus oco0o¥ (OpMBI, HE IMEIOIIAsi MACCy TIOKOSI U IBHOXKYIIasicsi B 0€3B03-
TYIITHOM TIPOCTPAHCTBE C YCKOPEHUEM

56. 3aoanue {{ 165 }} T3 Ne 2
OTMeThTe MPaBUIIbHBIN OTBET
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OCHOBBI BOJTHOBOM TEOPUH CBETA 3aJI0/KEHBI:
M Xpuctuanom I'oiirencom
] Mcaakom HeroroHoM
[J Muxaunaom JIOMOHOCOBEIM
LI Orrocrenom ®Openenem

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

OTMeThTe MPaBUIIbHBINA OTBET
TBOPIIOM HAYYHBIX OCHOB KOPITYCKYJISIPHOM TCOPHH CBETA SBJISCTCS:
L] Xpuctuan ['toitrenc
M Hcaax Heroron
[] Muxaua JIoMoHOCOB
L1 Jleon dyko

58. 3adanue {{ 167 }} T3 No 4

OTMeThTe MPaBUILHBIN OTBET
... YCTAaHOBHJI, YTO CKOPOCTh CBETA B BOJIE MEHBIIIE CKOPOCTH CBETA B BO3IIyXe U B 0€3-
BO3/IYIIIHOM MTPOCTPAHCTBE.
M Jleon ®yko
1 Orrocten ®@penenb
[ Muxaun JlomoHOCOB
[ Jxetimc Makcsen

59. 3adanue {{ 168 } T3 Ve 5

OTMeThTe MPaBUIbHBIN OTBET
MaremaTrueckasi TEOpHs JESKTPOMArHUTHOTO ITOJIsl pa3paboTaHa ...
M JlxeliMmcoM MakcBeiom
L] Maiiknom dapaneem
LIdernnmopom Kymepom
1 Maiikiaom JI>keKCOHOM

60. 3aoanue {{ 169 }} T3 N 6
OTMmeTbTE paBUIIbHBINA OTBET

d’E _¢* d°E

dt*>  pe dx’

M VYpaBHeHHE IEKTPOMArHUTHOMN BOJIHBI

1 Vpasuenwue Ilnanka

[l YpaBHEeHHE OCHOBHOTO 3aKOHA CBETOTEXHUKHU
(1 VYpaBHeHHE 3JIEKTPOMArHUTHON HHIYKIIHH

61. 3aoanue {{ 170 })}) T3 Ne 7
OTMeThTe MPaBUIbHBIN OTBET

.2 X
E= EMaXsmT(t —Vj

M VYpaBHeHHE rapMOHUYECKOW BOJHBI, XapaKTEPU3YIOIIEE MOHOXPOMATHYECKOE
U3Iy4YeHue

[l YpaBHeHHE rapMOHMYECKOHN BOJIHBI, XapaKTEPU3YIOIIee ONTHYECKOE U3ITyUe-
HUE

[l YpaBHeHHE cMeIIaHOI BOJIHBI, XapaKTEPH3YIOIIee MOHOXPOMATHIECKOE H3-
JTy4eHue

[l YpaBHeHHe cMeIIaHO BOJIHBI, XapaKTePH3YIOIIEe ONTHYECKOE H3ITyUCHHE

62. 3a0anue {{ 171 }} T3 Ne 8
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OTMmeTbTE paBUIIbHBINA OTBET
MoOHOXpOMaTHYECKUM SIBIIAETCS TAKOE U3ITYyYEHUE, Y KOTOPOTO...

M mOCTOSIHHBI B TIPOCTPAHCTBE U BO BPEMEHU aMIUIUTY/Ia KOJIeOaHui, CKOPOCTh
pacpoCTpaHEHHUsI BOJHBI M BPEMS IIOJIHOTO MTepro/ia

[l He MOCTOSIHHBI B IPOCTPAHCTBE U BO BPEMEHH aMILTUTY1a KOJieOaHuil, CKO-
POCTh pPAacIIPOCTPAHEHMS BOJIHBI M BPEMS IIOJIHOTO ITEPHO/Ia

[l mocTosIHHBI B TPOCTPAHCTBE M HE MIOCTOSIHHBI BO BPEMEHU aMIUIUTY/a KOJie-
OaHMii, CKOPOCTh PACIIPOCTPAHEHHUS BOJIHBI U BpeMs IIOJTHOTO MepHo/ia

[l He MOCTOSIHHBI B IPOCTPAHCTBE U MIOCTOSIHHBI BO BPEMEHHU aMIUIUTY/A KOJie-
OaHMii, CKOPOCThH PACIIPOCTPAHEHHUS BOJHBI U BpeMs IIOJHOTO MepHoJia

63. 3adanue {{ 172 } T3 Ve 9

OTMeThTEe MPaBUIbHBIN OTBET
JITuHY BOJTHBI U3JTYYCHUS TIPUHSITO U3MEPSATH B ...
VI Mukpomerpax
M mamomerpax
Cruramerpax
L] merumerpax

64. 3aoanue {{ 173 }} T3 Ne 10

OTMmeTbTE paBUIIbHBINA OTBET

W=h-v

M kBaHT HEprUM

(] gacrora sHEprum

L] gacrora u3nmy4eHus

[] MHTEHCUBHOCTH U3ITyYCHUS

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

OTMeThTEe MPaBWIbHBIN OTBET
DKCIepUMEHTAIILHO JI0Ka3aJl HATMYHE CBETOBOTO JIaBIICHUSI.
L] JlomoHOCOB
M JleGenes
[l Heroton
L] ITmank

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

OTMmeTbTe paBUIIbHBINA OTBET

h-v
c2

M wmacca porona

] mmmynsc poToHa

L] BekTOp M3My4eHHUs

(] KomMYecTBO IBIIKCHUS
Crpykrypa pedepara:

1) TUTYIBHBIN JIKACT;

2) maH paboThl ¢ YKa3aHHEM CTPaHMIl KaXJO0Tro BOMpOCa, MOABOMIpPOCa
(myHKTA);

3) BBejcHUE;
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4) TeKCTOBOE H3JIOKEHHWE MarepHaia, pa3duTroe Ha BOMPOCHl U MOABO-
POCHI (ITyHKTHI, TIOJITYHKTHI) C HEOOXOAUMBIMHU CCHUIKAMHU Ha MCTOYHUKH, HC-
MI0JIb30BaHHBIE aBTOPOM;

5) B3akiOuYeHHE;

6) CIHCOK MCIOJL30BaHHON TUTEPATYPHI,

7) TPUIOKEHHS, KOTOPBIE COCTOAT M3 TaOJHII, TUarpaMM, rpadukoB, pu-
CYHKOB, cxeM (HeoOsi3aTenbHas 9acTh pedepara). [Ipunoxenns pacmonararTcs
MOCIIEI0BATEIBHO, COIVIACHO 3ar0JI0BKaM, OTPaXaloINM UX COJEepKaHHE.

Tembl pepepaTon

[E—

CrpoeHue 1 XxapaKTepUCTUKNA COBPEMEHHBIX JaMIl HaKaJIUBaHU.
Oco0eHHOCTH KOHCTPYKIIMU M CXEMBbI BKJIIOUEHUS JTIOMUHECIIEHTHBIX JIaMIL.
[IpenmyiiecTBa KOMITAKTHBIX JIOMHUHECIEHTHBIX JIaMII 1O CPAaBHEHUIO C
OPYTMMH UCTOYHUKAMH CBETA.

MHuoroo0pa3ue npuMeHEeHUsI TaJOT€HHbIX HCTOYHUKOB CBETA.
[lepcniekTuBbI U chepbl MPUMEHEHHS CBETOIMOAHBIX UICTOUHUKOB CBETA.
KoHCTpyKIIMOHHBIE pa3anyus JpailBepOB CBETOAUOIHBIX JIAMII.
Yau4yHoe ocBelIeHne: MEPCIEKTUBbI, THHOBALUU.

OcBelieHue B pEKIIAMHOM Cpeie — BBITO/IA WIIA HAIEKHOCTh?
MHuoroo6pasue yaaponpoUHbIX U B3pHIBOOIACHBIX CBETUILHUKOB.

10. BaxHOCTh IPOEKTUPOBAHUS O(UCHOTO OCBEIICHUS.

11. CBeTOTEXHUYECKUE U3MEPEHUS.

12. Tumsl TIOKCMETPOB, KOHCTPYKIIHOHHBIE OCOOCHHOCTH.

13. O6nactu npumeHeHust PUTOHOTOMETPOB.

14. ITpenmyiiecTBa razopa3psIHbIX UCTOYHUKOB CBETA BBICOKOT'O JIaBJICHHUS.
15. OnTuueckoe u3nydeHue.

16. BonHoBas Teopus cBera.

17. KopniyckyisipHas TEOpUsi CBETa.

18. CriekTp UCTOYHUKOB CBETA: BUJIbI, KJlacCU(PUKAITHSI.

19. CosHeUHBIN CBET: XapaKTEPUCTHUKH, CIIEKTPAIIBHOE pacCIpeIeIICHUE.

20. IlBeToBas TemnepaTypa HICTOYHUKOB CBETA.

el

A e

Jlna npomesxcymounozo koumpoaa(YK-2 - CnocobeH onpenensarb Kpyr 3a-
Ja4 B paMKax TMOCTABJICHHOM II€JIM U BHIOUPATh ONTUMAJIBHBIE CTIOCOOBI UX PEIlie-
HUS, UCXOMSI U3 JCHCTBYIONIUX TPABOBBIX HOPM, UMEIOIINXCS PECYPCOB U OTPAHHU-
YEHUI;)

Bomnpocs! K 3k3amMeny

Buasl u cuctembl ocBemeHus. Pasmenienne cBETUILHUKOB B TOMEIICHUH.
Brnusitnue Buja OangacTHOrO COMPOTHUBIICHHUS M YAaCTOThI TOKA IMHUTAKOIICH
CeTU Ha paboTy ra3opas3psAHbIX JaMII.

3. Bo3saeilcTBHE ONTHYECKOIO W3JIYYEHHS Ha >KMBOTHBIX. bakTepuiuIHbIMI
CIIEKTP ACHUCTBUS.

N —
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10.

11.

12.

13.
14.

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

23.
24.

25.
26.

217.

Bo3zneiicTBue onTHUECKOro U3JIydyeHHUsl Ha )KUBOTHBIX. DPUTEMHBIN U OakTe-
PULUAIHBIN CIIEKTP AEHUCTBHUS.

Bo3zaeiicTBue onTH4eCKOro M3ydeHHs] Ha pacTeHHs, CIEKTp JAeHCTBUS (o-
TOCHHTE3a.

Br10op cucreMbl ocBellieHrs, 0CBENIEHHOCTU U Koddduimenta 3amnaca. Oc-
BEILICHUE NTULEBOYECKUX MTOMEIICHUH.

Bri0op THNa McTOYHMKA CBETA U CBETUJIbHUKA, HA3HAYEHUE OCBETUTENbHBIX
YCTaHOBOK M TPEOOBaHUS K HUM IPEIbIBIsIEMbIC.

["anorennbie naMmnbl HakaauBaHus. VICTOUHMKN MHPpPAKpACHOTO U3ITYUYCHHUS,
UX XapaKTEPUCTHKA.

JIByXJ1aMIoBbIE aHTHUCTPOOOCKOMMYECKHE CXEMbl AJi JIFOMUHECLEHTHBIX
JIAMIL.

3akonbl TemnoBoro uinyuenus (Kupxroda, Credana-bonbimana, Buna).
Teopernueckuit KIT/] ncTOUHMKOB, OCHOBAaHHBIN HA TETUIOBOM H3JIyYECHUHU.
3HaYeHUE UCMOJIb30BAHUS YHEPTUHM ONTHUYECKOIO U3TyUYEHUS MPU UHTEHCH-
dbuKaly U MOBBIIEHUH 3(P(HEKTUBHOCTH CEIbCKOXO3SIICTBEHHOTO MPOU3-
BOJICTBA.

Hctounuku ucnonszyemble 151 YO oOnydeHust KUBOTHBIX U MTHUL, Mepe-
YUCJIUTE UX HEAOCTATKU U NMPEUMYIIECTBA.

Knaccudukanus razopa3psgHbIX HCTOYHUKOB BBICOKOTO JIABJICHUS.
Knaccudukanus razopa3psaHbiXx HCTOUHUKOB H3iydeHus. CXeMbl BKIIIOUe-
HUSI UICTOYHUKOB HU3KOTO TABJICHHS.

Knaccudukarnus ra3opa3psaHbIX HCTOYHUKOB U3IyYCHHs. Y CTPOUCTBO,
MPUHITUT paOOThI TIOMUHECTICHTHON JIAMIIBI.

Knaccudukanus namn HakanuBaHus. JlaMibl HakanduBaHus OOIIETr0 Ha3Ha-
yeHus. CrienualibHbIE JTAMITbl HAKAJIMBAHMUS.

Knaccuduxkanus ocBeTUTEIBHBIX TPUOOPOB U UX OCHOBHBIE XAPAKTEPUCTHU-
KH.

Krnaccuduxkanus, KOMIOHOBKA U pacu€T 3JEKTPUUYECKUX OCBETUTEIBHBIX Ce-
TEu.

Jlamner JIPT, uX yCTpOWCTBO M NPUHIMII A€UCTBUs. Mcmonb30BaHUE UX B
CEJIbCKOM XO3SIICTBE.

JIrokcMeTp, ero yCTpoMCTBO U Ha3HAYEHUE.

HarpueBsie 1amnbl BBICOKOTO JABIICHHUS.

Ha3HaueHne M OCHOBHBIE 3JIEMEHTHI MYCKOPETYIUPYIOIIUX YCTPOUCTB.
CxeMbl BKIIIFOUEHUS ra30pa3psaaHbIX JJaMII HU3KOTO JTABJICHUS.
Knaccudukanus razopa3psAHbIX HCTOUHUKOB BBICOKOTO JaBJICHUS.
OObscHUTE BIWSHUE BUAA OAJUIACTHOTO COMPOTHUBIICHUS HAa OCHOBHBIE Xa-
PaKTEPUCTUKU PaOOTHI Ta30pa3PSAHOM JIAMIIBI.

OnTuyeckue cpeacTBa OOPHOBI C JIETAIOIMIMMHU HACEKOMBIMHU BPEIUTEISIMHU.
OcBerutenbHble MPUOOPHI U 00TyUYaTENH CETbCKOX035MCTBEHHOIO HAa3HAue-
HUSL.

OcCBETUTENBHBIE YCTAHOBKHU )KMBOTHOBOJYECKHUX MMOMEIIEHUN U BBITYJIbHBIX
IJIOIIAIOK.
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29.

30.

31.

32.

33.
34.

35.

36.
37.

38.
39.
40.
41.
42.

43.

44,

45.

46.
47.

OcHOBHBIE CBOICTBA M MOKa3aTeNn pabOThl HICTOYHUKOB OMTHYECKOTO U3IIY-
YEHUS.

OcHoBHBIE cUCTEMBI 3((HEKTUBHBIX IPUTEMHBIX U AaHTUPAXUTHBIX BEJIUYUH
Y €IMHULIBI UX U3MEPEHUSL.

OCHOBHBIE CNIEKTPAIbHBIE XAPAKTEPUCTUKU UCTOUYHHKA U TPUEMHHUKA ONTH-
YECKOT0 U3ITyUYCHUSI.

OCHOBHBIE YHEPTETUUECKNE BEITUYNHBI ONITUYECKOTO U3ITYUYEHHUS U €IMHULBI
UX U3MEPECHUS.

Oco0eHHOCTH 3aIIUThI CeTel, MUTAIONIMX UCTOYHUKU ONTHYECKOTO U3Iyde-
HUSL.

[lony4yeHne ONTUYECKOTO U3IYyYEHHMs; OCHOBHBIE ITOHATHS U ONIPEIEIICHNUS.
Pabota namn HakanuBaHHs, CBETOTEXHUYECKUE, SHEPreTUUECKUE, IKCILTya-
TallMOHHBIE XaPAKTEPUCTUKH

Pacnpenenenne onTuueckoro U3JIy4eHus Mno cnekTpy. OnTuyecKue CBOMCT-
Ba TEIL.

CBETUIIBHUKY, UCIIOIb3YEMBIE B CEILCKOM XO3SMCTBE.

Cucrema 3 (hHeKTUBHBIX OAKTEPULIMIHBIX BEJIUYMH U €IUHUIIBI UX U3Mepe-
HUSL.

Teopernyeckue MPENNOCHUIKM YCTAHOBJICHUSI CUCTEMbI 3()(PEKTUBHBIX Be-
JINYUH.

Teopetnuecknii KII/] nCTOYHMKOB, OCHOBaHHBIX Ha TEIUIOBOM U3Jy4YECHUHU.
YcTaHOBKH 17151 HHPPAKPACHOTO U3ITYYESHHUS MOJIOAHIKA NTHI] U KUBOTHBIX.
YcranoBku ams o6e33apaxuBaHus Bojbl YD o0aydeHHEM.

YcTaHoBKH A1 OAHOBpEeMEHHOTO YD 00IydeHHs M OCBEILEHHUS B dKUBOTHO-
BOJICTBE U NITULIEBOJICTBE.

YCTpOUCTBO W MPUHLIUIT IEUCTBUS JIIOMHUHECLHIEHTHOM JIAMITBI HU3KOTO J1aB-
neHns. CBETOTEXHUYECKHE, SHEPIreTUUECKUE U JKCIUTyaTal[MOHHBIE Xapak-
TEPUCTHKHU.

YCTpOHUCTBO U NMPUHLMIT ICHCTBUS JIIOMUHECUEHTHOW JIaMIIbl HU3KOTO JIaB-
JI€HUs. DKCIUTyaTallHOHHBIE XapaKTEPUCTUKU ITHUX JIaMIL.

YcerpoiictBo, pabota u xapakrepuctuku jamn tuna JIPJI. Cxema Bkitoue-
HUSL.

Ydumerp, ero ycTpocTBo, Ha3HAUYCHHE.

duropoTomMeTp, €ro yCTporucTBO U Ha3HAUYEHUE.

Ilpakmuueckue 3a0anus 011 IK3aMeHa

3aoanue 1.
PaccunTaiiTe OCBETHTEIIbHYIO YCTAHOBKY JUISl OCBEIICHHUS TCIUIMIIBI pa3Me-

pamu 20x10 m u BbIcOTOM 2,5 M. HopMupyemasi ocBenieHHocts En = 300 ik, Ko-
s dunment 3anaca K3 = 1,3. Beicora cBeca cBetmibHuKa he = 0,4 M. Koaddunu-
€HT ucroiab3oBanusa n = 0,61.

3aoanue 2.
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Paccunratps, kakoe xommdectBo obmyuarteneir tuna OT-400M c nammamu
JPJI 400 HeoOxoamuMO J1s1 HOPMAIBLHOTO (POTOCUHTE3A paccaibl B TEIUIUIE pa3Me-
poM 18x50 M, eciau U3BECTHO, YTO OCBEIIEHHOCTDH J10bkHA ObITh 8000 k. Koad-
dbunment 3amaca K3=1,3, koadduimenT MuHUMaNbHONU OocBemeHHocT Z=1,15.
KoadduumeHT ucnonap30BaHus CBETOBOIO TOTOKA MPU MHACKCE TMOMEIICHUS
1=1,48 paBen n =0,63. PacyeT mpousBecT MeTOA0M KOA(DPUIIMEHTA UCIIOIH30Ba-
HMS CBETOBOI'O ITIOTOKA.

3aoanue 3.

B mpowusBoacTBeHHOM moMelleHuu 1omaabo 300 MU C AHIIEKCOM 1=2
ceetminbHuka-Mu tuna HCII02-100 tpedyetcs obecneunts En=30 nk nmpu K=1,5.
3agano pn=50%, pc=30%, pp=10%, z=1,15. B cBeTuiabHUKAX MPUMEHEHA JamIia
tuna bK215-225-100 ¢ F=1500 mm. OnpenennTs HEOOX0AMMOE YUCIIO CBETHUIIHHU-
KOB.

3aoanue 4.

B npowusBoacTBeHHOM noMelieHuu 1momaaso 300 M H C UHACKCOM 1=1,25
YCTAHOBJIEHO TpH MpoAoJbHBIX psja cBeTwibHUKOB JICII02 (KCC tuna /1-2). Ka-
KIBIN CBeTWIIbHUK ¢ 1ByMs Jlamnamu JIB40. Tpedyercs obecneunts E=300 5k npu
K=1,5. 3amano pn=50%, pc=30%, pp=10%, z=1,15. CBeTOBOM MOTOK JaMIIbI
JIb40-3150 M. CKOIBKO CBETUILHUKOB B PAY?

3aoanue 5.

PaccuunTaiiTe HEOOXOUMOE YUCIIO JIAMIT JIJISI OCBEIICHUSI aHTapa pa3MepamMmu
20x60 M u BeicoTOM 4 M. Hopmupyemas ocBemeHHocTs EH = 75 51k, k03¢ duniuent
3amaca K3 = 1,3. Koadpunuent munumansHoM ocBeménnoctu z=1,1. Beicora cBe-
ca ceetmibHUKa he = 0,2 M. KoaddunmenT ucnonpzoanus = 0,61.

Ucnons3yrores namnbl b215-225-150.

3aoanue 6.

Paccunrath, kakoe KoaudecTBO obmyuarenei ¢ sammamu JIPJI 700(6) HeoO-
XOJIUMO JJIsl HOpMaJbHOTO (hOTOCHUHTE3a PACTeHHM B Teruiie pazmMepoM 20x60 M,
€CJIM U3BECTHO, YTO OCBENIEHHOCTh JoJpkHA ObITh 8000 k. Koaddunuent 3anaca
K3=1,3, xoapdunuentT muanmansHoit ocsermieHHocty Z=1,15. Koadduuent uc-
MOJIb30BAHUSI CBETOBOTO MOTOKA MpH WHJEKce nmomemnienus i=1,48 pasen 1 =0,63.
Pacuer mpousBectr MmeTomoM ko3 PuIeHTa HCOIB30BaHMS CBETOBOTO MOTOKA.

3aoanue 7.

B nomeniennn miomanbo 160 M° ¢ pr=0,5; pc=0,3; pp=0,1 Ha pacueTHOii
BbIcOTe hp=3,2 M mpeamnoiaraercsi ycraHoBUThH cBeTwiIbHUKM Tuna JICI102-2[140-
10 (KCC Ttuna -3, KIT[I=60%) c¢ JIJI tuna JIb. OnpeneanTs 4ucio CBETUIIbHU-
KOB, HeoOxoaumoe i co3nanus ocBeuieHHocTH E=300 nk mpu xoddduiuente
3anaca K3=1,8 u kosadpdunnente nHepaHomepHoctu z=1,1. Mcrnoap3oBaTh METON
yIeJIbHON MOIIIHOCTH.
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3aoanue 8.

B nmomemiennn miomanso 300 MM C uHJeKCOM 1=1,25 yCTaHOBIJIEHO TpH
npoaoabHbIX psaa cBeTwibHUKOB JICIT02 (KCC tuna [I-2), Kaxaplii CBETUIIBHHK C
neymst namnamu JIb40. TpeOyercs oGecnieunts E=300 nx mpu K=1,5. 3agano
pi=50%, pc=30%, pp=10%, z=1,15. CerrsibHUKOB B psgy 16 mrt. Onpenenutsb
CBETOBOM MOTOK OJTHOM JIAMIIBI.

3aoanue 9.

Paccunrate, Kakoe xonnyecTBo oOmyuateneit ¢ namnamu JIPU 250-5 neob-
XOJUMO JJIi HOPMaJIbHOTO (POTOCHMHTE3a pacTeHHil B Terunie pasmepom 10x30 m,
€CJIM M3BECTHO, YTO OCBEIIEHHOCTh MopkHA OBITh 9000 nk. KoaddumumenT 3anaca
K3=1,3, koo dunuent muanmanpHol ocBenieHHocTH Z=1,15. Koaddumment uc-
MOJIb30BaHUsI CBETOBOI'O MOTOKA IMpH HHAEKce momenienus i=1,48 pasen =0,63.
Pacuer npousBecTu MeTOA0M K03(p(pHILIMEHTA NCTIOTIB30BAHUS CBETOBOT'O IOTOKA.

3aoanue 10.

B nmomemenuu ¢ pn=0,5; pc=0,3; pp=0,1 Ha pacuetHoil BhIcOTe hp=3,2 M
npejmnoaraeTcs yctanoBuTh cBeTrwiibHUKH THIA JICTI02-2x40-10 (KCC Tuna /-3,
KIT[1=60%) c JIJI tuma JIb. Yucno CBETUILHUKOB, HEOOXOIUMOE ISl CO3AaHUs
ocsemenHoct E=300 5k npu xoadduimente 3amaca K3=1,8 u xoaddurmente
HepaBHOMepHOCTH Z=1,1 — 35 mTyk. OnpenenuTs miomaab NOMENeHUS.

Jlna npomescymounozo xoumpoaa(IIKC-1 - CnocobGeHn ydacTBOBaTh B
POEKTUPOBAHUHU AJNEKTPOOOOPYIOBAHUS OOBEKTOB JIEKTPOCETEBOTO XO3SHUCTBA;)

Bomnpocs! Kk 3k3amMeny

MeTtoabl pacu€Ta OCBETUTEIbHBIX YCTAHOBOK.

OO6nyuyaTenbHbIe YCTAHOBKH, UCIIOIb3yEMbIe TIPU BBIPALTUBAHUU PACTCHUIA.

TpeboBanus, NPEIbABISIEMbIE K HUM.

3. OO0mme 3aKOHOMEPHOCTH BO3JEHUCTBHUS ONTUYECKOTO M3JIyUYCHHS Ha OHOJIO-
rudeckue o0beKThl. Buabl poToOrosornueckoro AeHCTBHS.

4. OOuue 3aKoHBI peoOpazoBaHus W3mydeHus. KonrdecTBeHHbIE XapaKTepu-

CTUKH TIpeoOpa3oBaHuUsl.

OCHOBHBI€ MMOJIOKEHUS AJIEKTPUUECKOTO pa3psjia B razax v napax MeTajlioB.

OCHOBHBI€ MOHSTHUS U 3aKOHOMEPHOCTH TEIJIOBOTO U3JITYUYEHHUS.

[Topsimok MPOEKTUPOBAHUS OCBETUTEIBHBIX M 00TydaTEIbHBIX YCTAHOBOK.

[IpaBuia 1 HOPMBI SJIIEKTPUUECKOTO OCBEILICHUSI.

Pacuér ocBeTUTENHHOM YCTAHOBKH METOOM KO3 (HUIIMEHTA UCTIOTh30BAHUS

CBETOBOI'O MOTOKA.

10. Pac4€T oCBETUTENBHON YCTAaHOBKH METOJOM YyI€JIbHONH MOIIIHOCTH.

11. Pac4€T oCBETUTENBbHBIX YCTAHOBOK C JIMHEWHBIMU UCTOUYHUKAMU WU3TyUYCHUS.

12. Cxema BKJIIOUEHHS CTAHIAPTHOM JTIOMUHECIIEHTHOM JIaMITbl U e€ paborTa.

13. Cxembl BKIIFOUEHUS Ta30pa3psIHbIX JIaMIT HU3KOTO JaBJeHUS U Kjaccudu-
Karus (cTapTepHbie, OeccTapTepHbIe).

14. ToyeuHblli METO/ pacu€Ta OCBETUTEIbHBIX YCTAHOBOK.

N —

N A
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Ilpakmuueckue 3a0anus 011 IK3amena

3aoanue 1.

B 06IIeCTBEHHOM TOMEIICHHH Uomanbio 100 M° ¥ ¢ MHIeKcoM i=2 CBe-
tunbHuKamu tuna JII016-40 tpebyercs obecneunts En=300 nk nmpu K=1,5. 3a-
nano pn=70%, pc=50%, pp=30%, z=1,15. B cBeTHIbHUKE TPUMEHEHA JIaMIIa TUTIA
JIJ140-1 ¢ F=2600 nM. Onpenenuts HEOOXOUMOE YHCIIO CBETUIILHUKOB.

3aoanue 2.

B npowu3zBoacTBEHHOM NoMeleHuu 1omaaso 200 M H C UHACKCOM 1=1,25
YCTaHOBJICHO JBa NMpoAoJibHBIX psiaa cBeTubHUKOB JICII02 (KCC Tumna [I-2). ka-
XKIBIN CBETUIILHUK ¢ ofHOM nammoi JIb40. Tpebyetcs obecneunts E=100 nx npu
K=1,5. 3amano pn=50%, pc=30%, pp=10%, z=1,15. CBeTOBOM MOTOK JaAMIIbI
JIb40-3150 M. CKOBKO CBETUJILHUKOB B Py ?

3aoanue 3.

PaccuunTaiite HEOOXOAUMOE YHCIIO JIAMII ISl OCBEIIEHUS CKJIa/ia pa3MepamMu
10%30 M u BeicoTOl 5 M. Hopmupyemas ocsemennocts Ex = 50 nk, K3=1,3, z=1,1.
Bricota cBeca cBetunbHuKka he = 0,5 M. KoadpunmenT ncnonszoBanms 1 = 0,61.

Hcnons3yrores namnsel BK215-225-100.

3aoanue 4.

Paccuntath, kakoe konuuecTBo obaydareneit ¢ gammamu JIPJI 1000(6) He-
00X0IMMO JIJISI HOpMaJIbHOTO (DOTOCHMHTE3a pacTeHui B Teruie pazmepoM 20x60
M, €CJIM U3BECTHO, YTO OCBEIIEHHOCTh MoJbKHA ObITh 12000 nk. Koadduiment 3a-
naca K3=1,3, koadpurnment MmunnmanbHon ocerieHHocTu Z=1,15. Koadurment
UCIIOJIb30BAaHUSI CBETOBOIO IMOTOKAa NpPH MHJEKCE momelleHus i=1,48 paBeH n
=0,63. Pacuer mpou3BecTH MeTOAOM KO3(h(HIIMEHTa HCIONb30BAHUS CBETOBOIO
MOTOKA

3aoanue 5.

B nomemennn miomaasio 70 M° ¢ pr=0,5; pc=0,3; pp=0,1 Ha pacueTHOii
BbicoTe hp=3,2 M mpenmnonaraeTcst ycTaHOBUTH cBeTHiIbHUKH Tuma JICI102-21140-
10 (KCC tuna -3, KIIJI=60%) ¢ JIJI tuna JIb. Onpenenutrs 4UCIO CBETUIIbHHU-
KOB, HeoOxoaumoe i co3aanust ocsemenHoct E=50 nk npu K3=1,8 u z=1,1.

3aoanue 6.

B nomemenuu mionaaso 200 M C UHJEKCOM 1=1,25 yCTaHOBJICHO YEThI-
pe npoaoabHbIx psga cBeTwibHUKOB JICII02 (KCC tuna JI-2). KaXaplid CBETHIIb-
HUK ¢ aByms Jamnamu JIB18. Tpebyercs o6ecrieunts E=100 nx npu K=1,5. 3ana-
HO pri=50%, pc=30%, pp=10%, z=1,15. CBeTtunpHukoB B psaay 12 wmt. Onpene-
JIUTh CBETOBOM MTOTOK OJIHOW JIAMITHI.

3aoanue 7.
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B nomemenun miomaarso 70 M2 ¢ pn=0,5; pc=0,3; pp=0,1 Ha pacuerHOU
BbicOoTe hp=3,2 M npenmnonaraercs yctaHoBuTh 10 cBeTtunbHukoB Tuma JICII02-
2x40-10 (KCC Ttuna A-3, KI1[1=60%) c JIJI tuna JIb. Onpenenuts HEOOXOIUMYIO
MOIIHOCTh JIaMIl, HEOOXOJIMMBIX [JIsi co3daHusi ocBemieHHoctd E=50 5k npu
K3=1,8 u z=1,1.

3aoanue 8.

B Ipon3BOJCTBEHHOM MOMEIIEHHH Iomma b0 400 M° 1 ¢ uHaekcoM i=1,25
YCTaHOBJIEHO YeTbIpE NMpoAoJbHbIX psaa cBeTwibHUKOB JICII02 (KCC Tuna /I-2).
KaXIbl CBETHJIbHUK ¢ ofHou jammoi JIB40. TpeGyercsa obecneunts E=100 nk
npu K=1,5. 3agano pn=50%, pc=30%, pp=10%, z=1,15. CBeTOBOI1 MOTOK JIaMIIbI
JIb40-3150 M. CKOIBKO CBETUILHUKOB B PAY?

3aoanue 9.

PaccuunTaiiTe HEOOXOAMMOE KOJIMYECTBO JIaMII JIJIsi OCBEUICHUSI aHrapa pas-
mepamu 20x40 M u Beicotort 5 M. Hopmupyemas ocernieHnocts EH=30 11K, K03(-
¢bunment 3anaca K3=1,3. Koadduruent MmuauManbHoi ocBeméanoctu z=1,1. Boi-
cota cBeca cBeTuibHUKa hc=0,5 M. Koadduruent ucnons3oBanus 1=0,61.

Ucnons3yrores nammsl JI80.

B cootBeTcTBUM ¢ y4eOHBIM MJIAHOM OOYYArOIIMECsS BBIMTOJHSAIOT KYpCOBOU

npoekT. [lo uToram BBINOJHEHHS KYpCOBOTOMPOEKTA OLIEHUBAIOTCS KOMIIETEH-
mu YK-2 u OIIK-2.

Temul Kypcoevix npoekmoe
Pacyér ocBeTUTENBbHON YCTAaHOBKU POJAUIBHOTO OTAEIEHUS Ha 17 KOpOB.

Pacuér anekTpruecKkoro OCBEIICHHS TEASTHUKA Ha 228 TOJIOB.
Pacuét ocBeTuTeIbHON YCTAaHOBKHM KOHIOIIHYU Ha 20 paboyuX JOIIaIeH.

el

Pacuér ocBetutenbHOW ycTaHOBKM Ojoka KOpMOBOM 30HBI Ha 800 ros0B
KPC.

Pac4€t ocBeTUTENHHOM YCTAHOBKH YETHIPEXKOMHATHOTO OPUTagHOTO JOMA.
Pacuér ocBeTuTenbHON yCcTaHOBKY cBUHAapHUKA Ha 100 roJyos.

Pacuét ocBeTuTEILHON YCTAaHOBKM OpUTaIHOTO IoMa Ha 25 YeIOBEK.

Pacuér ocBeTuTENbHON YCTAHOBKU KOHIOIIHU HA 23 KOOBUIMIIBI.

9. Pacuér ocBETUTENBHON YCTAHOBKU KYMBICHOTO II€Xa.

© N W

10. Pacuér ocBeTUTENIHLHOM YCTAHOBKM CBUHApHUKA Ha 240 MecT.

11. Pacuér ocBeTUTEIHHON YCTAHOBKHA MOJIOYHOTO OJIOKA.

12. Pacuér ocBeTUTEIHHON YCTAHOBKU FOCCTAHIMH 10 TUIEMEHHOM paboTe.

13. PacuéTr ocBeTUTENBHON yCTAaHOBKM CBUHAapHUKa Ha 1500 mecT.

14. Pacu€T ocBeTUTENHLHON YCTAHOBKH YUYaCTKOBOM BETEPUHAPHOM JIeUSOHUIIBI.
15. Pacu€T ocBETUTEIHLHON YCTAHOBKM BTOPOTO ATa)ka CKJanaa Ae3UH(EKIMOH-
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HBIX CPEJICTB.

16. Pacuér ocBeTUTENHHOM YCTAaHOBKM KOpoBHUKA Ha 200 KOpOB.

17. Pacu€T OCBETUTENIHHON YCTAHOBKH POIAMIBHOTO OTIENEHUs ¢ MpOodHuIaKTo-
puem Ha 48 MecT.

18. PacuéTr ocBETUTENIbHON YCTAHOBKM CBUHAPHUKA HA 576 roJoB.

19. Pacu€T ocBEeTUTENHLHON YCTAHOBKU KOPOBHUKA HA 25 KOPOB.

20. Pacy€T OCBETUTEIBHON YCTAaHOBKM NTUYHUKA I BBIPAIIMBAHUSI WH]IOKOB
Ha 330 rosos.

21. Pacy€T ocBeTUTENbHON YCTAHOBKH OPUTaIHOTO JIoMa Ha 15 YenoBexk.

22. Pac4€T OCBETUTENBbHON YCTAHOBKHU XOJIOAUIbHUKA JJISI XPAHECHHUS! KAITyCTHI.

23. Pacu€T OCBETUTEJIbHON YCTAHOBKHM CKJIaJla JIETKOBOCIUIAMEHSIOIIEHCS KU /I~
KOCTH.

24. Pacu€T OCBETUTENIbHON yCTaHOBKM MPOQMIAKTOpHs rapaxa Ha 60 aBTOMO-
oueit.

25. Pacyér OCBETUTENBHON YCTAaHOBKM 3aKpBITOrO CKJaja JIsi PEMOHTHO-
IPOU3BOJICTBEHHBIX 0a3.

26. Pacu€T OCBETUTEIHLHONW YCTAHOBKHU TAKEIAXXHOTO CKJIaJla C PEMOHTHOM Mac-
TEPCKOM.

27. Pacuér oCBETUTEIHHOM YCTAaHOBKH TPEXCTEHHOTO HaBeca Ha 60 BepOIIrOIO-
MATOK.

Ilo n3ydenuro Kypca JaHHOM JVCLUIUIMHBI CTYECHTHI BBIIOJHAIOT KypCOBOU
npoekT. Tema KypcoBoromnpoekra: «Pacyer cBETOTEXHUYECKON YCTaHOBKM IIPOU3-
BOJICTBEHHOTO 00bekTa». Llenpio mpoekTa sBisieTcs pacliupeHue, yriyOaeHue u
3aKPEIUICHUE TEOPETUYECKUX 3HAHUM CTYIEHTOB B BOIPOCAX IPAKTHYECKOIrO MPO-
€KTUPOBAHUSI OCBETUTEIbHBIX YCTAHOBOK IPOU3BOICTBEHHBIX OOBEKTOB.

O6meM KypcoBoro npoekta coctarisieT 30-40 ctpanun dopmarta A4. I'padu-
yecKasi 4acTh KypCOBOIr0 MpoekTa pazMentaercs Ha | mucte popmara Al.

KypcoBoinpoeKT COCTOUT U3 MOSICHUTENBHOM 3alMCKU U IpagUuecKoi 4acTy,
KOTOpBIE€ MPEJICTABISIOTCS CTYAEHTOM B ()OpME OTUETHOI'O JOKYMEHTA. 3aJaHue
BKJIFOUAeT B ceOst 27 BapuaHTOB HauOOJEEe YaCTO BCTPEUAIOIIUXCS B CEIBCKOM XO-
341ICTBE MMPOU3BOJICTBEHHBIX 0OBEKTOB, YTO MO3BOJIIET OXBATUTH BCE OCOOEHHOCTH
TII B cebCKOM XO35MCTBE.

KypCcoBOMIIPOEKT COCTOUT U3 IBYX YACTEH: CBETOTEXHUUYECKOM U DIIEKTpHUYE-
ckoil. CBeTOTeXHUUYECKAas YaCTh paOOThI BKIIIOUAET B CeO:

e BrI60p HCTOYHUKOB CBETA.

Bb160p HOpMUPOBAaHHOW OCBEIIEHHOCTH.
Bb100p BUIa U CUCTEMBI OCBELLEHUS, TUIIA CBETUIBHUKOB.
Br16op ko3 uirentoB 3amnaca u 100aBOYHON OCBEIIEHHOCTH.
Pacuér pazmerenust CBETUIIbHUKOB.
Pacuér cBeToBOro noToKa JIamIibl.
CocraBneHue CBETOTEXHUYECKOU BETOMOCTH.
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DnexTpuyecKas 4acTb paboThl COAEPKUT:

Br10op MecT pacnosioskeHHsl MarucTpaibHbIX U TPYMNIOBBIX IIUTKOB.
Pa36uBKy Tpacchl ceTH U COCTaBICHUE CXEMbl MMUTAHUS U YIPABICHHUS
OCBEIICHUEM.

Br16op BH1a mpoBOIKY U cIOC00a MPOKIIAIKH.

Pacuér cetm mo gomycTMMON MOTEpPE HANPSIKEHUS C IMOCICIYIOLIEN
MIPOBEPKOM CEYEHHUS MO UTUTEIBbHO JOMYCTUMOMY TOKY.

Pacu€T u BIOOp 3aIUTHI OCBETUTEIHHOM CETH.

Pa3paboTky pexoMeHmanuii Mo MOHTaXy OCBETHUTEIHHOW YCTAHOBKH,
MEp 3aLIUTHI OT MOPAKECHUS FJICKTPUUECKUM TOKOM.

['padprueckas yacTh pabOTHI COCTOUT M3 OJHOTO JucTa hopmata Al Ha KOTO-
POM JTOJKHBI OBITh:

[Tpu

[1nan u pa3pe3 o0bEKTa C yKa3aHUEM €ro0 OCHOBHBIX pPa3MEpPOB, C HaHEe-
CEHHEM CBETUJIBHUKOB Ha IJIAHE NMOMELIEHUs, PO3ETOK, BBIKIIOYATE-
Jell, TOHIKAIOIINX TpaHC(HOPMATOPOB, OCBETUTEIBHON CETH paboyero,
JEKYPHOTO M aBapUHNHOTO OCBEILLCHHUS, IUTAOIIUX U TPYNIOBBIX LIUT-
KOB.

Homepa oTnenbHBIX NOMENIEHWHM, 3HAYEHHS HOPMHUPOBAHHOW OCBE-
HICHHOCTH B Ka)JOM NMOMEIICHUU, KOJIMYECTBO U THUIN CBETHJIBHUKOB,
MOIIHOCTB JIaMIT B CBETUJIBHUKE U €TI0 BBICOTY MOJIBECA.

Kaxnas rpymnma cetu I0oKHA ObITh CHaOXXeHa MOJIUCHI0, COoJepKa-
1ieil: HoMep Tpymibl, MapKy MpOBOJA, IJIOLIAAL €r0 CEYEHHS U CIoco0
MIPOKJIAJKH.

DKCIUTMKALUS IOMEIICHUH.

PacuéTtHas cxema OCBETUTENBHOM CETH.

Crnenudukanust Ha 000pyI0BaHUE U MAaTEPUATIBI.

BBIIIOJTHCHHUH KYPCOBOI'O IIPOCKTA HCIIOJB3YCTCA OCHOBHAA W JOIIOJIHH-

TeJIbHAs JIUTEepPaTypa.

Copnep:xaHue sramna dopmupyemble komnereHuuu (cornacHo PII])

* BriOop ucTOUYHUKOB CBe-
Ta.

* BriGop HOpMHpOBaHHOM
OCBEILIEHHOCTH.

* BriOop Buaa u cuctembl
OCBEILIEHUS, TUIIA CBETHJIb-
HUKOB.

* Bpi6op ko3ddunreHToB
3armaca M J00aBOYHOM OcC-
BEIIIEHHOCTH.

* Bribop mect pacmono-
KEHHUs] MarucTpajbHBIX U
IPYNIOBBIX UIUTKOB.

» Pa36uBKy Tpacchl ceTu u

YK-2 - CnocobeH onpenenars Kpyr 3a1ad B paM-
Kax TMOCTaBJIEHHOW Il U BBIOUPATH ONTHUMAJIb-
HBIE CIIOCOOBI UX PEIICHMS, UCXO U3 JACHCTBYIO-
IIMX TPABOBBIX HOPM, HMMEIOIIUXCS PECYPCOB U
OrPaHUYEHUM;
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COCTaBJICHUE CXEMbI ITHTa-
HUS W YIPABJICHUS OCBE-
IIIEHUEM.

* Bp100p BUAa TPOBOJIKH U
crioco0a MPOKJIAJIKH.

* Pacuér pasmemenus | [IKC-1 - CriocoOeH y4acTBOBaTh B MPOEKTUPOBA-
CBETUIILHUKOB. HUU DJIEKTPOOOOPYAOBaHHS OOBEKTOB JJIEKTPOCE-
e Pacu€t cBETOBOIro IIOTO- | TEBOI'O XO3SMCTBA;

Ka JIAMITHI.

* (CocTaBlIeHHE CBETOTEX-
HUYECKOM BegoMocTu Pac-
Y€T CEeTH MO JOIYCTUMOU
OTepe HAMPSHKEHUS C TO-
CJICIYIOLIEN ITPOBEPKOM Ce-
YeHHUs II0 JJIWATEILHO JO-
yCTUMOMY TOKY.

* Pacuér u BeIOOp 3alUTHI
OCBETUTEIILHOM CETH.

* Pa3pabotky pexkoMeH[a-
OUM MO MOHTAXy OCBETH-
TEJIbHOW YCTaHOBKH, Mep
3alIUTBl  OT  TOPAXKECHUSA
BJIEKTPUYECKUM TOKOM.

7.4 MeToguveckue MaTepHaJibl, ONpeaesiiomue nNpoueaypbl OleHUBa-
HUA 3HAHUM, YMEHUH, HABBIKOB XAPAKTEPHU3YIOIIUX 3TAanbl (POPMHUPOBAHUS
KOMIIEeTEeH NI

Kontpone ocBoenust aucuuiuinabel b1.B.1.10 «Daekrtpuyeckoe ocpelie-
HueypoBoauTcs B cootBeTcTBuM ¢ [INKyOoI'AY 2.5.1 «Tekymuii KOHTpOIb ycre-
BAa€MOCTH U TMPOMEXKYTOUHAs aTTECTALUA CTYIEHTOB». TeKyIHil KOHTPOJb IO
JUCIUIUIMHE TO3BOJIAET OLICHUTHh CTENEHb BOCHPUATHS y4eOHOTO maTepuana u
IPOBOJUTCS Il OLEHKH pPE3yJbTaTOB HM3YyUYEHHs Pa3JeioB/TeM IUCHUILIMHBL.
Texymuii KOHTPOJIb MPOBOJUTCSA KaK KOHTPOJIb TEMAaTUYECKUN (IO UTOraM U3y4e-
HUS OINPEAENICHHBIX TEM IUCLUIUIMHBI) U PYOEXKHbIN (KOHTPOJb OINpPEAEICHHOIO
pazzena UM HECKOJIBKUX Pa3felioB, epe]] TEM, KaK MPUCTYIUTh K U3YUEHHUIO Ooue-
peaHoM yacTu yueOHOro MaTepuana).

Kpurepusimu oneHku pedepara sBISIFOTCS: HOBU3HA TEKCTa, 0OOCHOBAH-
HOCTb BbIOOpa UCTOYHHMKOB JIMTEPATYpPhl, CTENIEHb PACKPBITHUS CYLIHOCTH BOIIPOCA,
coburofieHrs TpeboBaHui K 0 OPMIICHUIO.

OreHKa «OTJIMYHO» — BHIMIOJIHEHBI BCE TPEOOBAHUSA K HAIMCAHUIO pedepaTa:
o0o3HaveHa rmpobiemMa 1 000CHOBaHA €€ aKTYalbHOCTD; CAENIaH aHaJIu3 Pa3IN4HbIX
TOUYEK 3PEHUS Ha pacCMaTPUBAEMYIO IPOOJIEMY U JIOTUYHO U3JI0KEHA COOCTBEHHAS
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MO3UIMS; CPOPMYIUPOBAHBI BBIBOJABI, TEMa PACKpPHITA IMOJIHOCTBHIO, BBIIEP)KaH
00bEM; coOIIOICHBI TPeOOBaHMS K BHEIITHEMY 0(OPMIICHUIO.

OreHKa «XOpoII0» — OCHOBHBIE TpeOOBaHUSA K pedepaTy BHITIOTHEHBI, HO
IIPU 3TOM JOMYIICHBI HEAOYETH. B 4acTHOCTH, UMEIOTCS HETOYHOCTH B HM3JIOXKE-
HUM MaTepuaia; OTCYTCTBYET JIOTUYECKasi MOCIEA0BaTEeIHbHOCTh B CYKICHUSIX; HE
BbIZIEpkKaH 00bEM pedepaTa; IMEIOTCS yIylieHUs B 0pOpMIICHUH.

OreHka «yJA0BJIETBOPUTEIbHO» — HUMEIOTCS CYIIECTBEHHBIE OTCTYIUICHUS
oT TpeboBaHuil K peeprpoBannio. B uacTHOCTH: TemMa OCBelleHA JIMIITh YaCTUYHO;
JIOTyIIEHbI (haKTUYECKUEe OMMOKU B COJEp:KaHUU pedepara; OTCYTCTBYIOT BBIBO-
JTBL.

OrneHka «HeyA0BJIeTBOPUTEIbHO» — TeMa pedepara HE pacKphiTa, oOHa-
PYKXUBAETCS CYLIECTBEHHOE HEMOHMMaHUE MPOoOJIeMbl WK pedepar HE MpeCcTaB-
JIeH BOBCE.

Kpurepuu oneHku j1adopaTopHbIX padoT

Ouenka «5» (OTIMYHO): BBIMOJHEHBI BCE 3aJjaHUs JaOOpaTOPHOM PabOTHI,
CTYJIEHT YETKO U 0€3 OIIMOOK OTBETHJI HA BCE KOHTPOJIbHBIE BOPOCHI.

Ouenka «4» (XOpOIO): BHIMIOJHEHBI BCE 3aJlaHUs J1abOpPaTOPHOU pabOThI,
CTYJIEHT OTBETUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEUAHUSIMH.

Ouenka «3» (yIOBIETBOPUTENILHO: BBITIOJHEHBI BCE 3aaHus 1a00paTOpPHO
paboThI ¢ 3aMEYaHHSIMH, CTYJACHT OTBETUJ Ha BCE KOHTPOJIbHBIE BOTIPOCHI C 3aMe-
YaHUSMU.

Ounenka «2» (He 3a4TEHO): CTYJCHT HE BBINOJIHUJ WA BBIIIOJIHUI HEMNpa-
BUJILHO 3a7iaHusl JTabOpaTOpHOM pabOThHI; CTYJAEHT OTBETHJI Ha KOHTPOJBHBIE BO-
MIPOCHI C OIMMMOKAMH WU HE OTBETHJI HA KOHTPOJBHBIE BOTIPOCHI

Kpurepuu onenku 3HaHUi NP NPOBeeHNU TECTUPOBAHMS

OlleHKa «OTJUYHO» BBICTABIISACTCS MIPH YCIOBUH MPABUIBLHOIO OTBETA CTY-
JICHTa HEe MeHee ueM Ha 85 % TeCTOBBIX 3aJaHUl;

OlleHKa «XOPOIIOY BBHICTABIISCTCS MPU YCIOBUHU MPABUIBLHOTO OTBETA CTY-
neHTa He MeHee ueM Ha 70 % TeCcTOBBIX 3aJaHUl;

O1ieHKa «y10BJIE€TBOPUTEIbHO» BBICTABISIETCS MPU YCIOBUU MPABUIBLHOTO
OTBETa CTyJEHTA HE MeHee ueM Ha 51 %;

OlneHKa «HEY0BJIETBOPUTEIbHOY» BHICTABIISAECTCS MPU YCIOBUU MPABUIBHO-
ro OTBETa CTy/ieHTa MeHee yeM Ha 50 % TeCcTOBbIX 3a/IaHUil.

Pe3ynbTaThl TEKYyIIEro KOHTPOJIS MCHOJIB3YIOTCS MPU MPOBEACHUHM MpPOMeE-
KYTOYHOU aTTECTALUH.

KpuTtepun oieHKH KypCcoOBOronpoeKTa

OneHka «OTJIMYHO» — KYpPCOBOM IPOEKT BBHINOJHEH B MOJIHOM OOBEME C
Y4€TOM BCEX YCTaHOBJICHHBIX TPEOOBaHMUIA 1O CTPYKTYpE U COAEP>KaHUIO; BCE MPO-
BEJICHHBIE PacyeThl MOATBEPKIAIOT 1EI€CO00Pa3HOCTh BBIABUHYTOM MJIEU; CTHIIb
U3JI0KEHHST MaTepualla U KauyecTBO pabOThl CBUJIETEIHCTBYIOT O TOTOBHOCTH 00Y-
yarouierocs K  NOpodeccMoHaIbHOM  JAeSITeNIbHOCTH B obOiiactu  Ou3Hec-
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IUTAHUPOBAHMSI; BO BPEMs 3aIUTHl KYPCOBOTO MPOEKTa OOyYaroIIuiics AeprKaics
YBEPEHHO, Ha BCE BOIPOCHI JaJl HCUEPIBIBAIOIIUE OTBETHI.

OneHKa «X0poLI0» — KypCOBOMITPOEKT BBIMOJIHEH B MOJTHOM 00bEME C yde-
TOM BCEX YCTAHOBJICHHBIX TPEOOBaHUM MO CTPYKTYpe M COJEPKAHUIO; B IEJIOM
pacyeTsl BBIMOJIHEHBI BEPHO MPU BO3MOKHOM HAIMYUKA HEOOJBIIMX OUIMOOK, KO-
TOpbIE€ BMOCIEACTBUU OBLUIM HCIPABIEHBI; KA4€CTBO PabOThl CBUIETEIBCTBYET O
BO3MOYKHOCTH O0Yy4aroIlerocsi B JajlbHEWIleM 3aHUMAaThCA pa3padoTKoi Ou3Hec-
IUTAHOB; BO BPEMsl 3alUThl KypCOBOTO MPOEKTa O0YyYaroUIuiics Aepxancs J0cTa-
TOYHO YBEPEHHO, HA BCE BOIIPOCHI JAAJT ITOJIHBIE OTBETBHI.

OneHka «yHOBJETBOPUTENbHO» — KYPCOBOW IPOEKT BBHINOJHEH B MOJIHOM
o0beME C y4eTOM BCEX YCTAaHOBJIEHHBIX TPEOOBAHMUU MO CTPYKTYpe M COAepxKa-
HUIO; OOJIbIIAsi YacTh PAacUeTOB BHINOJHEHA BEPHO, B TO K€ BPEMsI €CTh CYIIECT-
BEHHBIE OMIMOKH, KOTOpbIe ObUIM HCIIPABIECHBI HE MOJIHOCTHIO; BO BpEMS 3alllUThI
KypCOBOTO MPOEKTa O0YyYarolUiCs JEepKajcsi HEIOCTaTOYHO YBEPEHHO, HE Jaall
MOJIHBIE OTBETHI HA BCE BOIIPOCHI.

OneHka «Heyd0BJETBOPUTEIbHO» — KYpPCOBOMIPOEKT HE COOTBETCTBYET
YCTaHOBJICHHBIM TPEOOBAHUSM IO CTPYKTYpPE U COJIEPKAHUIO; 3HAUUTENbHAS YaCTh
pPacyeToB COJIEPKUT OIMUOKH, KOTOpPbIE HE OBLIN UCTIPABIIEHBI TOJHOCTHIO; BO Bpe-
Msl 3aLIUThI KypCOBOTO MPOEKTa 00yUYarOIIMICs JepKalics HEYBEpEHHO, HE J1al OT-
BETHI HA BCE BOMPOCHI JINOO HE ObLI AOMYIIEH K 3alIUTe U3-32 HETOTOBHOCTH pabo-
THI.

Kpurepuun oneHKH HA IK3aMeHe.

OuneHka «OTJIHYHO» BBICTABISCTCS OO0y4YaroOUIEMYCsl, KOTOpPbIA 00Jiagaer
BCECTOPOHHUMHM, CHUCTEMATH3UPOBAHHBIMU W TIYyOOKMMH 3HAHUSIMU MaTepHalia
y4eOHOUM MporpaMMbl, yMEET CBOOOJHO BBINOJHATH 3aJaHusl, MPETyCMOTPEHHBIE
y4eOHOHM MpOTrpaMMOM, YCBOUJI OCHOBHYIO U O3HAKOMMUJICS C JOTIOJHUTEIHHON JIH-
TepaTypoi, peKOMEHJ0OBaHHOUN yueOHOI nmporpammoii. Kak npaBuiio, oleHka «oT-
JIMYHO» BBICTABJISIETCS 00YYaIOIIEMYCsl YCBOMBILEMY B3aMMOCBSI3b OCHOBHBIX IO-
JIO’KEHUW ¥ IOHSATUN JUCUUIUIMHBI B UX 3HAYCHUH ISl TPUOOpeTaeMoil crieliaib-
HOCTH, MPOSIBUBILIEMY TBOPUYECKHE CIIOCOOHOCTU B MOHMMAHUM, U3JIOKEHUU U HC-
M0JIb30BAaHUM Y4eOHOro Mmarepuasna, MPaBUIbLHO OOOCHOBBIBAIOUIEMY MPHUHSITHIC
pelIeHus], BIAJACIOIIEMY Pa3HOCTOPOHHUMHU HABBIKAMHU M MIPUEMAMH BBIIIOJHEHUS
NPaKTUYECKUX PAOOT.

OuneHka «X0pOIIOY» BBICTABISAETCA 00ydYarOUIEMyCsl, OOHAPYKUBIIEMY TOJI-
HOE 3HAaHHE MaTepuajia yueOHOW MPOrpaMMbl, YCHEIIHO BHIMOIHSIOMIEMY MPETy-
CMOTPEHHBIE y4eOHOM MpOorpaMMoil 3aJlaHusi, YCBOMBIIEMY MaTepual OCHOBHOM
JUTEpaTypbl, PEKOMEHJOBaHHOW yueOHOW mnporpammoi. Kak mnpaBuio, oleHka
«XOPOILIO» BBICTABIISIETCS O0y4YaroOlEMycCs, MOKa3aBIIEMy CHUCTEMAaTU3UPOBAHHbBIN
XapakTep 3HaHWI MO AUCHUIUIMHE, CIIOCOOHOMY K CaMOCTOSITEIbHOMY IOIOJIHE-
HUIO 3HAHUU B X0ji¢ AaibHeHIeld ydeOHol U nmpodecCuoHaaIbHON JeATeIbHOCTH,
MPAaBWJIBHO TPUMEHSIOUIEMY TEOPETUUECKUE TOJIOKEHUS ITPU PELIEHUH ITPAKTHYe-
CKHUX BOIIPOCOB W 3aJlay, BJIAJICIOIIEMY HEOOXOAMMBIMH HAaBBIKAMU W MPUEMaMU
BBINIOJIHEHUSI PAKTHYECKUX PadoT.
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OueHka «yI0BJIETBOPUTEJIbHO» BBICTABISETCS O0y4YarOIIEMyCs, KOTOPBI
MOKa3aJl 3HaHUE OCHOBHOT'O MaTepuasa yu4eOHOW mporpaMMbl B 00beME, J0CTATOU-
HOM U HEOOXOJMMBIM JUIsl JaibHEiel yueOnl U npeAcTosieil padoThl MO Crely-
aJIIbHOCTH, CIIPABUJICS C BBIMOJHEHUEM 33IaHUM, IPETyCMOTPEHHBIX Y4eOHOU Mpo-
IrpaMMO#, 3HaKOM C OCHOBHOM JIUTEpaTypOW, PEKOMEHJIOBaHHOW y4uyeOHOH mpo-
rpammoii. Kak mpaBuiio, OlleHKa «yJIOBJIETBOPUTENILHO» BBICTABISIETCS 00yYaro-
IeEMyCsl, JOMYCTUBLIEMY MOTPEIIHOCTH B OTBETaX HAa 3K3aMEHE WJIM BBITIOJIHEHUN
HK3aMEHALIMOHHBIX 3a/laHui, HO 00JafaronieMy HEOOXOAMMBIMU 3HAHHUSMH O]
PYKOBOACTBOM IPENOAABATEIN Il YCTPAHEHUS ITUX IMOTPEIIHOCTEN, HapyIIaro-
[IEMYy MOCIIEJIOBATEILHOCTh B M3JI0KEHUH YYEOHOr0 MarepHuajia W HCIBITHIBAIO-
HIeMY 3aTPYIHEHHs PU BBIMOJIHEHUN MTPAKTHUECKUX PadoT.

OneHka «Hey/I0BJEeTBOPUTEJIBHO» BBICTABISETCS OOydaromemMycs, He
3HAIOIIEMY OCHOBHOWM YacTW MaTepuajia yd4eOHON MNpOorpaMMbl, JTOMYCKAIOIIEMY
NPUHIMIIHATbHBIE OIIMOKN B BBIMOJHEHUU MPEyCMOTPEHHBIX Y4eOHON Iporpam-
MOU 3a/JlaHHi, HEYBEPEHHO C OOJIBIIMMU 3aTPYJAHEHUSIMHU BBIMOJIHSIOMIEMY IpaK-
TUYeckue padboTel. Kak mpaBuiio, OlleHKa «HEYJOBJIETBOPUTEIHLHOY» BBICTABIISETCA
oOyyJaroiemMycsi, KOTOpblid HE MOKET MPOJOJIKUTh OOyYEHHE WJIM MPUCTYIUTh K
JEATEIbHOCTH MO CHEUUATbHOCTH 1O OKOHYaHUM YHHBEpcUTeTa 0e3 JOIMOJIHHU-
TEJIbHBIX 3aHITUI MO COOTBETCTBYIOIIEH NUCIUILIINHE.

8 IlepeyeHb OCHOBHOI U IONOJHUTEJIbHOU JIUTEPATYPHI
OcHoBHas1 yueOHas1 JIuTEepaTypa

1. llamutoB, A. b. OCHOBBI CBETOTEXHUKH [ DJIEKTPOHHBINA pecypc| : yuel-
HuK 17151 By30B / A. b. lllarmuios. — U3, 2-e, non. u mepepad. — M. : Jloroc, 2012. —
256 c. — (HoBas ynmBepcu- terckas 6mbmmoteka). - [SBN 978-5-98704-586-2 -
Pexxum noctyna: http://znanium.com/catalog/product/469432 . — 3bC Znanium.

2. DnexkTpuyeckoe ocBemieHue: YueOHoe mnocobue / JpoboB A.B. -
Mu.:PUTIO, 2017. - 219 c.: ISBN 978-985-503-726-3 - Pexum pocrymna:
http://znanium.com/catalog/product/978374. — 9bC Znanium.

3. OcBeTHUTENbHBIE YCTAHOBKHU MPOMBINIIEHHBIX U TPAXKIAHCKUX OOBEKTOB :
yue6. mocooue / B.II. [llexoBmoB. — M. : ®OPYM : UHDPA-M, 2019. — 158
c.— (Cpennee mnpodeccuoHanpbHOoe oOpa3oBanue). - Pexum jmocryna:
http://znanium.com/catalog/product/1003778. — 3bC Znanium.

4. Opanckuit FO.I'. OCHOBBI CBETOTEXHHMKHU [DJIEKTPOHHBIA pecypc]: yueo-
Hoe nocooue/ Opanckuii FO.I'., JIu H.W., Pe3BanoBa D.A.— DJIEKTPOH. TEKCTOBBIC
nanubie.— Kazanp: KazaHckull HallMOHANBbHBIA HCCIIEIOBATENbCKUNA TEXHOJIOTH-
YECKUH YHUBEPCHUTET, 2016.— 84 c.— Pexnm JOCTYTIA:
http://www.iprbookshop.ru/79459.html.— 3BC «IPRbooks».

JlonosiHuTEe IbHASTyYeOHASI JIMTepaTypa

1. AanpeeB A.H. OnTudeckue uamepeHus [ DIEeKTPOHHBIN pecypc]: yueOHoe
nocobue/ AunpeeB A.H., I'aBpunor E.B., Umanun I'.I'.— DneKTpoH. TEKCTOBBIC
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nanuble.— M.: Jloroc, YauBepcurerckas kaura, 2012.— 416 c.— Pexum gocty-
na: http://www.iprbookshop.ru/9092.— 3bC «IPRbooks».

2. lTangapos, B. M. BoJ0KOHHO-ONTUYECKUE YCTPOMCTBA TEXHOIOTMYECKO-
ro Ha3HaueHus : yueOHoe nocooue / B. M. IllannapoB. — Tomck : ToMckuii rocy-
JIApCTBEHHBIM YHUBEPCUTET CUCTEM YNPABICHUS U PaAUOdIEKTpOoHUKH, 2012. —
198 ¢. — ISBN 978-5-86889-377-3. — TekcT : 3AeKTPOHHBIN // DJIEKTPOHHO-
OnbImoTeUHAas crucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/13928.html (mara obpamenus: 10.05.2020).

3. MomuanoB, A. I'. DHeprocOeperaroiiee ONTUYECKOE OOJIydECHHE MPO-
MBIIUICHHBIX Terml : MoHorpadus / A. I'. Momuanos, B. B. Camoiinenko. —
CraBponoiib : CTaBpOIOJIbCKUI TOCYAApCTBEHHBIA arpapHblii yHuBepcurer, Al'-
PYC, 2013. — 120 c. — ISBN 978-5-9596-0826-2. — TekcT : 3JIeKTPOHHBIH //

OnextpoHHo-OmOmmoteynas cuctema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/47401.html .
4. TlonynpoBoguukoBas cBerorexHuka .— CII6. : Menua KuT. — Pexum

noctymna:http:// www.iprbookshop.ru/38629.html.— 3BC «IPRbooksy.

9 IlepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIUOH-
Hoil ceTu «AHTEpHET»

DJIeKTPOHHO-0UOJIHOTEYHbIEe CHCTEMbI OM0JIHOTEKH, HCIOJIb3yeMbIe B
Kyb6anckom I'AY um. U.T. TPYBUJIMHA

Ne|  HammeHoBanue pecypca Temarnka YpoBeHb 1ocTyna

1.| Znanium.com YHuBepcaabHas WNHTtepHeT noctyn

2. | IPRbook YHuBepcaibHas WNHutepHet nocryn

3.| Hayunas snextponHast Oub- | YHuUBepcasibHas NHuTtepHeT noctyn
auoteka elLibrary (puHIy)

4. | O6pazoBaTeabHbIN TTOpTAI YHuBepcaibHas Hoctyn ¢ [IK yHuBepcu-
KyoI'AY TeTa

5.| Dnekrponnsiit Katanor 6u6- | YHuBepcambHas Hoctyn ¢ I1K 6ubnuore-
mnoreku Kyol'AY KU1

Ilepeuens MHTEPHET CaNTOB:

https://kiptorg.ru/kontakty

https://owen.ru/

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

Nk W=

10 MeTtoauveckne yKa3aHus JJ 00y4alOIINXCHA MO0 OCBOCHUIO
AUCIHUATIMHBI
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1. Kyapsko A.I'. Cerorexnuka. Jlaboparopusiii npaktukym / Kynapsikos
A.l'., Typuanun O.C., JIsikoB A.C., Jly3zan A.A. / Y4eOHO-METOIUYECKOE TOCO-
oume. — Kpacnomap: Kyol'AY, 2014. — 99c. —Pexum  gocty-
na:https://kubsau.ru/upload/iblock/65b/65b3ba92d6e375bbd7b7cfa976e56163.doc .
— O6pazoBatenbHbIil moptan Kyol'AY.

2. I'nmazkoB B.C. KypcoBoe npoektupoBanue no cerorexnuke / B.C. I'na3z-
koB, I'.Il. Ilepexotuii, I'.'A. Cynranos, A.I'. KyapskoB / YuebHoe mocobue.-
Kpacnosmap: PUO  Ky6I'AY, 2014.- 127 c— Pexum poctymna:
https://kubsau.ru/upload/iblock/3db/3dbbe042c¢97a0de307722ccSeccbbd71.doc. —
Oo6pazoBatenbublii moptan Kyol'AY.

3. Kynpsixo A.I'., JIeikoB A.C., Jlyzan A.A. «PabGouas terpaap k nabopa-
TOPHBIM paboTam 1o Kypey «CetorexHukan». Kpacuogap 2014 r. —Pexxum gocty-
Ty-
na:https://kubsau.ru/upload/iblock/c4a/c4a36d791c39f5ee8b63bal334480b4a.docx
. — O6pazoBarenbHbIil mopran Kyol'AY.

11 Ilepeyenr MHPOPMAIMOHHBIX TEXHOJIOTHH, UCIOJIb3yeMbIX
IPU OCYLIECTBJIEHHH 00Pa30BaTeJIbHOIO NMpoLecca

HNupopMalinoHHbIE TEXHOJOTHH, MCIOJIb3yEMbIE MPHU OCYIIECTBIECHUH 0O0pa3oBa-
TEJIBHOTO Ipoliecca MO AMCLUIUIMHE IO3BOJISIOT:00€CIeYnTh B3aUMOAEHCTBUE
MEXy YYaCTHHKaMH 00pa30BaTEIbHOrO MPOLIECCa, B TOM YUCIE CUHXPOHHOE U
(umM)  aCMHXpPOHHOE  B3auUMoOJeicTBME  mocpeAacTBoM  cetu  "HHTep-
HeT";(puKCUpoBaTh X0/ 00pa30BaTEIBLHOIO IMPOLECCa, PE3YJIbTaTOB MPOMEKYTOU-
HOM aTTeCTallUu MO JUCIUIUIMHE U PE3yJIbTAaTOB OCBOEHUSI 00pa30BaTeIbHON Mpo-
IPaMMBbI;0praHU30BaTh Ipolecc o0pa3oBaHUS MYTEM BU3yalIHM3alMH H3y4aeMO
UHpOpMallMM  TOCPEACTBOM  HCIOJB30BAHUS  IPE3EHTALMOHHBIX  TEXHOJIO-
T'MI;KOHTPOJIUPOBATh PE3yIbTAaThl 00YUEHHs] HA OCHOBE KOMIIBIOTEPHOTO TECTHPO-
BaHUSI.

[Tepeuens muuensnonHoro 10

Ne | HanmenoBanue Kparkoe onucanne

1 | Microsoft Windows OmneparonHas cucrema

2 | Microsoft Office (BxmouaetWord, Excel, | [lakeT oducHBIX TIPUIIOKEHUIMA
PowerPoint)

3 | Microsoft Visio CxeMmbl U 1uarpaMmMbl

4 | AutodeskAutocad CAIIP

5 | Cucrema tectupoBanust INDIGO TectupoBanue

[TpumepHBIii iepeueHs cBOOOAHO pactpocTpansemoro [10

Ne | HaumenoBanue Kpatkoe onucanue

1 | Dialux - nporpamma anst pacuéta u mpoek- | http://www.dialux-help.ru
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THPOBAHUA OCBCIICHHA.

2 | CalculuxArea — mporpamma misi pacuerta | http://pmsvet.ru/calculux-

OCBEILIEHUSI TPOMBIIUICHHBIX, CIOPTUBHBIX | svetotehnicheskaya-

COOpYKEHUM, KPYIHBIX TOPIOBBIX 00BEK- | programma-ot-philips.html
TOB, a TAKXKe, JJIT BCEBO3MOKHBIX 3a/1a4 Ha-
PYXKHOTO OCBEIICHUS

[lepeuens mpodeccroHanbHbIX 0a3 AaHHBIX M MH(POPMAIMOHHBIX CIPABOYHBIX

CHUCTEM

Ne

HaunmenoBanue pecypca

YpoBeHb AOCTyIa

1. | «PacuéT oCBETUTENBHBIX YCTAaHOBOK C JIaMIIaMH Ha-
KaJINBaHUSA Il IPOU3BOJCTBEHHBIX [IOMEILEHUI).
ABTOpPCKUI NPOTpaMMHBIN IPOAYKT

Komneroteps! kadenpsl, ccbui-
Ka

2. | «PacuéT CHIIOBBIX U OCBETUTEIBHBIX TPOBOJOKY KommbsroTepsl Kaeapsl, CChLI-
ABTOPCKHI MPOrpaMMHBIA MPOTYKT

Ka

12 MaTepuaJIbHO-TEXHHUYECKOEe o0ecnmeYeHue IJs OOy4eHUs
10 JUCHUILJIMHE

HHaHI/IpyeMBIe IMOMCIICHUA JIsI ITPOBCACHHA BCCX BUIOB y‘-IC6H01>i ACATCIBbHOCTHU:

Ne /i

HaumeHoBaHHe mnoMemleHWii 15 mpoBee-
HUS BceX BMIOB Y4eOHOIi JeATeIbHOCTH,
Npe1ycMOTPEHHOH y4eOHbIM NMJIAHOM, B TOM
qucjie, MOMEINEeHH s CaMOCTOSTEIbHOI
padoThl, ¢ yKa3aHMeM MepevyHsl OCHOBHOIO
000py10BaHUsl, Y4eOHO-HATJISAHBIX MOCOOUIt
M HCNOJIb3yeMOro NMporpaMMHOro odecmneuve-
HHUS

Anpec (MecTOmnoJI0OKeHHE) MOMeIeHUil AJs1 Mmpo-
BeJleHHsl BCeX BH/I0B Y4YeOHOW /esiTeJIbHOCTH,
NMpeIycMOTPEeHHOH y4eOHbIM IJaHOM ( B ciaydae
peaiu3anuu o0pa3oBaTeJIbHbIX MPOrpaMM B ce-
TeBOil ¢dopMe TONMOJHUTENBHO YKa3bIBAeTCsl Ha-
HMEHOBaHUE OPTraHU3alUH, C KOTOPOi 3aK/IHYeH
JI0TOBOP)

"ITomemenune Nel DJI, mocamoYHbBIX MECT —
100; uromags — 127,5kB.M; yueOHas ayanuTo-
pust JUTst IPOBEACHUS yUEOHBIX 3aHSTHH.
CIUIMT-CHUCTEMA — | INT.;
crieran3upoBaHHas Mebenn(yaeOHas 10cKa,
ydueOHast MeOelh);

TEXHUYECKUE CPEICTBA O0YUCHUs, HAOOPHI Jie-
MOHCTPAIMOHHOT'0 000PYOBaHUS H yUeOHO-
HarJIAHBIX T0CO0MH (HOYTOYK, IIPOEKTOP, K-
paH);
nporpammHoe obecniedenue: Windows, Office."”

TTomenienne Ne301 DJI, mocago4YHBIX MECT —
27; mnomans — 52,6KB.M; yueOHas ayTUTOPHUS
JUISL TIPOBEJICHHST YISOHBIX 3aHATHH.
KOHJUUHOHep — | mT.;
XOJOIWJIBHUK — 1 IIT.;
JTabopaTopHOE 000pyIOBaHHE
(crenn nmaboparopusii — 11 mr.;);
TEXHUYECKUE CPeICTBa 00yUCHUS
(okpan — 1 mT.;

350044, Kpacnomapckuii kpaii, r. KpacHomap, yi.
nM. Kanmunauna, 13
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MOHUTOp — | mT.;
KOMITBIOTEP MEePCOHANBHBIN — | mT.);
crienuann3upoBaHHas Mebenb(yaeOHas 10cKa,
yueOHast MeOen).

"ITomemenue Ne4 DJI, mocamodHbIX MECT —
100; uromags — 125,8xB.M; yueOHas ayanuTo-
pus UTS IPOBEICHUS YICOHBIX 3aHSATHIA.
crieaIn3upoBaHHas MeOeb(yueOHast 1ocKa,
yueOHas MeOelb);

TEXHUYECKUE CpecTBA 00yUeHus1, HaOOPBHI Jie-
MOHCTPaLMOHHOT'0 000PY/IOBaHUsI U yueOHO-
HarJIAHBIX T0CO0MH (HOYTOYK, IIPOEKTOP, K-
pan);
nporpamMMmHoe obecnieuenue: Windows, Office."

"TTomemenue Ne207 3JI, mocagoYHbIX MECT —
28; miomans — 85,8kB.M; yueOHas ayTUTOPHUS
JUIS TIPOBEJICHHsT YISOHBIX 3aHATHH.
CIUTUT-CUCTeMa — | 1mT.;
TEXHUYECKUE CPeaCTBa 00yUCHUS
(mpunTep — 1 mr,;

TeneBu3op — 1 mr.);
crieaIn3upoBaHHas MeOeb(yueOHast 1ocka,
y4ueOHast Mebenn)."

ITomenienne Ne212 DJI, mocago4YHBIX MECT —
28; momanb — 67,4xB.M; 1abopaTopus .
nmaboparopHoe 000pyIOBaHUE
(m3meputens — 1 mr.;);
TEXHUYECKHE CPEICTBA O0YUCHUS
(TeneBuzop — 1 mr.);
CHeHATH3UPOBaHHas MeOelb(yueOHas 0CKa,
yueOHast MeOelb).

"ITomemenue Ne209 3J1, mocagoUHbIX MECT —
32; momans — 67,8kB.M; ydeOHas ayTUTOPUS
JUIS TIPOBEICHNS YIEOHBIX 3aHATHH.
CIUIMT-CHUCTEMA — | IIT.;
TEXHUYIECKUE CPEACTBA O0yUICHUS
(mpuaTep — 1 mIT.;
npoexTop — 1 mrt,;

KOMIIBIOTEp MEPCOHANIBHBIN — | mT.;
TeneBu30p —1 mT.); mporpaMMHOe obecrede-
uue: Windows, Office.
crelMaIn3upoBaHHas MeOelb(yueOHast 1ocKa,
yueOHast mebeis)."

ITomenienne Ne304 DJI, mocago4YHBIX MECT —
26; momanb — 67,6xB.M; Jlabopatopus "Me-
XaHUKW ¥ MOJICKYIsIpHOU (prsuku" (kademps
(busuKmy) .
nmaboparopHoe 000pyIOBaHUE
(obopynoBanue naboparoproe — 15 mr.;);
CICIHATH3UPOBaHHAs MeOelb(yueOHas JOCKa,
yueOHast MeOeb).

"TTomemenre NeO12 DJI, mocagouyHbIX MECT —
50; urontans — 66,7kB.M; yueOHas ayAUTOpHs
JUISL TIPOBEJICHHST YISOHBIX 3aHATHH.
crieran3upoBaHHas Mebenb(yaeOHas 10cKa,
ydueOHast MeOelh);

TEXHUYECKHUE CPENICTBA 00yUeHus, HAOOPHI Jie-
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MOHCTPAIMOHHOT'0 000PYI0BaHUS H y4eOHO-
HaTJISIHBIX TOcOOnH (HOYTOYK, TIPOEKTOP, K-
pan);
nporpamMMmHoe obecnieuenue: Windows, Office."

ITomentenne Nel05 DJI, mromans — 17,9xB.M;
HOMEIICHUE 1L XPaHEHHs ¥ IPOHIaKTHIe-
CKOTO 00CITy)XMBaHHUS Y4eOHOr0 000py10BaHHMS.

ITomemenue Ne205 DJI, nocamoyHbIX MeCT —
28; miomaar — 87,3KB.M; IOMEIICHHUE JIJIS Ca-
MOCTOSITEBHOM PabOThI 00YUYAIOIIUXCS.
TEXHUYECKHE CPEICTBA O0YUCHHUS
(mpuaTep — 1 mIT.;
3kpad — 1 mrT.;
ceTeBoe o0opyaoBanue — 1 mrT.;
KOMITBIOTEP TIEPCOHANBHBIN — 14 IT.);
nmoctym K cetr «MHTepHETY;

JIOCTYTI B 3JICKTPOHHYIO HH()OPMAIIHOHHO-
00pa30BaTENBHYIO CPEy YHUBEPCUTETA;
crenuaI3upoBaHHas Mebenb(yueOHas Me-
0eb).

[Iporpammuoe obecnieuenne: Windows, Office,
CHCIHAATH3UPOBAHHOE JIMIICH3HOHHOE U CBO-
00IHO pacmpocTpaHsIeMoe MPOrpaMMHOE 00ecC-
TedeHue, IPeayCMOTPEHHOE B pabodeid mpo-
rpaMMe.
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