MMHUCTEPCTBO CEJILCKOI'O XO3SMCTBA POCCUMCKOW ®EJIEPATIMHA
denepanbHOE rOCY/apCTBEHHOE OIO/KETHOS 06pa3oBaTeIbHOE YUPEHKICHHE
BBICIIETO MPOpECCHOHAILHOTO 0Opa3soBaHus
KYBAHCKHMI1 TOCY/IAPCTBEHHBII ATPAPHBIN YHUBEPCUTET
WMEHH W. T. TPYBWIHHA»
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PaGoyas mporpamma JUCLMIUIMHBI «IEKTPHYECKOE OCBEUIeHHe» pazpabo-
TaHa Ha ocHoBe OI'OC BO 13.03.02 «DnekTposHepreTHKa W 3JIEKTPOTEXHUKA»
YTBEPXKIACHHOTO TMpHKa3oM MunucrepctBa ofpasoBanus W Hayku PO ot
28.02.2018 r. mportokoin Ne 144

ABTOp: )
KaH[. TEXH. HAYK, JOLEHT O&c R H.A. I'pankuna
P )

Pabouas nporpamma o6cysk/ieHa 1 PeKOMEH/I0BaHA K YTBEPXKAEHUIO pelle-
HUEM Kadeapsl IPUMEHEHUS 3IEKTPHUEeCKo axeprum ot 16.03.2020 r., npotokos
Ne 25.

3asenyromuii kadeapoit
KaH/[. TeXH. HayK, JOLEHT 4 A.l'. Kynpsixos
Vad

Pa6ouas nporpamma ogo0GpeHa Ha 3acelaHuK MeTOARYECKON KoMUCcuy akyibreta
sHepreTHkH, or 24 anpens 2020r., npotokon Ne 9

Ilpencenarens

METOANYECKOH KOMUCCHH L@w :

JIOK. TeXH. HayK, nmpodeccop fﬁ // W.I". Ctpuxkos
G

PyxoBonurens

OCHOBHO# Npo(decCHOoHABHON

obpazoBaTenbHON POrpaMMEI

KaH[. TEXH. HaYK, JOLEHT W ATl Kynpsxos

V{




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

Ienbr0 OCBOEHUSA AUCLHUIUIMHBI «JEKTPUYECKOE OCBEILECHUE» SBIIIETCS
(opMUpPOBaHKE Y CTYI€HTOB CUCTEMBI 3HAHUM U MPAKTUUECKUX HABBIKOB JIJIS pellie-
HUs 3a71a4 3((HEKTUBHOTO UCIIOJIb30BAHUSI ONITUYECKOTO U3ITYUEHUS U AJIEKTPOIHEP-
I'MH B CEJIbCKOXO035HCTBEHHOM IIPOU3BOJICTBE.

3agaum QM CUUILTHHBI

—¥W3y4YEHUE HOBEUIIErO0 CBETOTEXHUYECKOTO 00OPYIOBaHUSA U OCBETHTEIIb-
HOW apMaTyphbl JJi1 IPUMEHEHUS B PA3IMYHBIX 00JACTSIX MPOMBIIUIEHHOCTH U C.X.
IIPOU3BO/ICTBA,

—MU3y4€HUE BIOOpA CBETOBBIX U 00Iy4aTeIbHBIX IPUOOPOB, pacyeTa ux pas-
MelIeHus1, BbIOOpa TUIA JaMI U ONpeieJIeHue UX NOTPEOHON MOILIHOCTH, pacuéra
PEXUMOB pabOThI CBETOTEXHUYECKUX YCTAHOBOK.

2 llepeyeHb MIaAHMPYEMbIX Pe3yJabTATOB 00yUeHUS MO AMCIU-

IUIHHE, COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3y/J1bTATAMH OCBOCHHS
OIIOII BO

B pesynbrare nzydenus aucuuiuineel b1.B.1.10 «DnekTpudeckoe ocere-
HUE» 00YHAIOIIUICS TOJDKEH MOTYYUTh 3HAHUS Y HABBIKY ISl YCTIEIIIHOTO OCBOCHUS
CJIEIYIONTUX TPYIOBBIX (DYHKIIMI U BBHITIOJHEHUS CIAEAYIOMIUX TPYAOBBIX JIEHCTBHIA:

[Ipodeccuonanbubiit ctanaapt - 51489 «Cnernuanuct B 006J1acT TPOESKTUPO-
BaHUSI CHCTEM DJIEKTPOCHAOKEHHS OOBEKTOB KaIlUTAJIBLHOTO CTPOUTEIHCTBAY» -
B/01.6 «IIpennpoekTHoe oOciieIoBaHHE OOBEKTa KAIUTaIbLHOIO CTPOMTEIIHCTBA,
JUTsl KOTOPOTO TIpeHa3HaYeHa cucTeMa AeKTpocHadkeHus»; B/02.6 «Pa3paboTka
MPOEKTHOM M paboyell JOKYMEHTAIMU OTACNIbHBIX Pa3/iesIoB MPOEKTa CHUCTEMbI
AIIEKTPOCHAOKEHHUSI 00BEKTOB KauTadbHOTo cTpouTenbcTBay; C/01.7 «Pa3zpaboTka
KOHIICTIIIUYA CUCTEMBI JICKTPOCHA0KEHUS 00bEKTa KAIIUTATLHOTO CTPOUTEITHLCTBAY;
C/02.7 «Pa3paboTka mpoeKTHOM U paboyeil TOKYMEHTAIIMU MPOEKTa CUCTEMBI DJIEK-
TPOCHAOKEHUS OOBEKTOB KalUTAIBHOTO cTpouTeiabcTBay; C/03.7 «PykoBoacTBO
pabOTHUKAMH, BBITOHSIIONIUMHA TPOSKTHPOBAHUE CUCTEMBI DAJICKTPOCHAOKEHUS
00BEKTOB KalMTAIBHOTO CTPOUTEIHCTBA

B pe3yabTaTe ocBOeHMs TUCUHMILIMHBI (OPMHUPYIOTCS CJIeAyIoNIe KOM-
NeTeHIUMN:

YK-2 - CnocobeH ompenensatb Kpyr 3a/ilad B paMKaxX IMOCTABICHHOW LIETH U
BBIOMPATH ONTUMAIBHBIC CIIOCOOBI UX PEIICHUS, UCXO/sI U3 JIEHCTBYIONIUX MPABO-
BBIX HOPM, IMEIOIIUXCS PECYPCOB U OTPAaHUYCHHUIA,

IKC-1 - CnocobeH yuyacTBOBaTh B MPOEKTUPOBAHUH IJIICKTPOOOOPYT0BAHMUSI
00BEKTOB AJIEKTPOCETEBOTO XO3SMCTBA,

3 Mecto nucuumiiudbl B cTpykrype OITOII BO

«DJIEKTPUIECKOE OCBEIICHUE» SBJISCTCS TUCIUIUTMHON BapHATUBHOW YacTh
OIIOIT BO noaroroBku odyuaromiuxcs mo Hanpasienuto 13.03.02 «2DnexTposrnep-
reTHKa U AJIEKTPOTEXHUKay», HAIPaBICHHOCTH "DIeKTpocHa0KeHue" .



4 O0beM qucuuIIMHbI(_144 yacoB, 4 3a4eTHBIX €IMHUII)

O0OneM, yacoB
Bunbr yae6HOM paboThHI
Ounas 3aouHas
KonTakTHas padora 94 -
B TOM YHCJIC:
— ayJUTOpHAs 10 BUJaM YYCOHBIX 3aHATUN 88 -
— JIEKIIUHN 20 -
— MPaKTUYECKUE 36 -
— n1abopaTOpHbIE 32 -
— BHEaAyAUTOpHAs 6 -
— 3a4er - -
— 3K3aMeH 3 -
— 3aIIUTa KYPCOBBIX MPOESKTOB 3 -
CamocrosiTesibHas1 paboTa 50 ]
B TOM YHCJIC:
— KypcoBasi padoTa (IIpOeKT) 18 -
— MPOYME BUJIBI CAMOCTOSTEILHON PabOTHI 32 -
HToro mo gucuuIInHe 144 -

5 Coaep:xanue QM CIUNIAHbBI
[To uToram nzyyaeMoi JUCHUIUIMHBI CTYACHTHI (00yUYaronuecs) caatT dK3a-
MEH, BBIMOJIHSIOT KypCOBOW MPOEKT.

JluctmiuinHa u3ydaercs Ha 4 kypce, B 7 cemectpe (04HOE).

Conep:kaHue ¥ CTPYKTYpa IMCHHUIIMHBI IO 09HOI (popMe 00yueHus

= Buabl yueOHoili padoThl, BKIOYAS
g CaMOCTOSITEJIbHYI0 PadoTy CTYy/IeH-
L= o TOB
Ne HanMmeHOBaHME TEMBI 2 = =
= 2 2 U TPYAOEMKOCTh (B yacax)
n/ C YKa3aHHUEM OCHOBHBIX g 5 =
2 = 5 [IpakTuue-
0| BOIIPOCOB = o O Camocros-
S E JIek- | ckue 3aHATHA
3 TeabHas
g uuu | (;Jabopatop-
pabora
S HbIE 3aHSTHSI)
Bos3aukHOBEHNE U IIpeoOpa3oBa-
1 peodp: VK2 | 7] 1 ; 1
HUE ONTUYECKUX U3ITyUYeHUN
CBeTOTEXHUYECKNE N3MEPEHUSI 7 1
2 p MKC-1 1 -
HcTouHuKHN TemIoBOro u3iyde- 7 1
3| I | yk-2 2 -




= Buabl yueOHo# padoThbl, BRIKOYAS
g CaMOCTOSITEJILHYI0 PadoTy CTYy/IeH-
2 = TOB
Ne HanmenoBanue Temsl 2 = =
= = 2 U TPYI0EMKOCTbH (B 4acax)
n/ C YKa3aHUEM OCHOBHBIX o 5 S
= = 5 [IpakTuue-
i BOIIPOCOB =l &) Camocros-
s = Jlex- | ckue 3aHATHUA
2 TeIbHAas
g nmuu | (Jraboparop-
pabora
S HbIE 3aHSATHSI)
4 DIIEKTPUYECKHI pa3psi B razax VK-2 7 2 _ 1
5 ["a3opa3psaHble JTaMIbl HU3KOTO VK2 7 1 ) 1
nasnenus (I'JIH])
6 ["a3opa3psaHbIe JTaMITbl BEHICOKOTO VK2 7 1 ) 1
nasnenus (I'JIBJ])
7 HopmupoBanue ocBelieHus YK-2 |7 2 ) 2
ITKC-1
8 KauectBennsle xapaktepuctuku | YK-2 |7 5 ) 1
OCBETUTEJIBHBIX YCTAHOBOK ITIKC-1
Ocserutenbubie mnpubopsl. Ux | YK-2 |7 2
9 2 -
KJIacCHU(UKALIUS IIKC-1
[IpoekTupoBaHue anektpuye- | YK-2 |7 4
10 4 -
CKOI'0 OCBEILLIEHUS IIKC-1
BosnetictBue OY Ha xkuBble opra-
11 | HH3MBI M JIp. TeNa YK-2 |7 1 ) 1
OO6ume npuHUKIBI pacyéra odmy- | IIKC-1
YaTeJIbHBIX YCTAHOBOK
OO6nyyarenbHble yCTaHOBKH Y@
12 oOydenus.YcraHoBku it oonmy- | YK-2 | 7 1 ) 1
YyeHusi pacTeHui, ux xapakrepu- | [TKC-1
CTHKH
npopabOTKa KOHCIEKTOB JIEKIUN 1
BOITPOCOB, BEIHECCHHBIX Ha CaMO-
YK-2 | 7
13 | cTosTenbHOE U3yUYeHUE, U3yUCHUE MKC-1 - - 2
OCHOBHOH M JTOTIOJTHUTEILHOM JIU-
TepaTypsl
KOHCIIEKTUPOBAHHE MAaTEpUAIIOB,
14 | paborta co cipaBo4HOM JUTEpaT VK2 7 - - 2
pao P pary IKC-1
poi
15 | TO/ITOTOBKA K OMPOCY, KOJUIOKBH- YK-2 | 7 ) i 9
yMY, TECTUPOBAHHUIO ITKC-1
BBITTOJTHEHUE JIOMAITHUX paboT ¢
MPUBJICYCHUEM CIICIIUATILHOM TeX-
. YK-2 | 7
16 | HuYeckol TUTEepaTypsl (CIpaBod- MKC-1 - - 2
HUKOB, HOPMAaTHUBHBIX JOKYMEHTOB
U T.0L.)
17 | moaroroBKa K cave 3K3aMeHa YK-2 17 - - 7
ITKC-1
BBomnoe 3ansitre. Texnuka Oe3-
oracHocTu B 1aboparopun. Uudop-
18 patopuit. MHop- | -y 5 | 7| 4 .

Mallvsi O MOPS/IKE BBIOTHEHUS Ja-
OOpaTOpHBIX W MPaKTHYECKHX




= Buabl yueOHo# padoThbl, BRIKOYAS
g CaMOCTOSITEJIbHYI0 padoTy CTYy/IeH-
2 = =9 TOB
Ne HanmenoBanue Temsl 2 = =
= = 2 U TPYI0EMKOCTbH (B 4acax)
n/ C YKa3aHUEM OCHOBHBIX o 5 S
= = 5 [IpakTuue-
i BOIIPOCOB =l &) Camocros-
s = Jlex- | ckue 3aHATHUA
2 TeJIbHas
g nmuu | (Jraboparop-
pabora
S HBIE 3aHSITHS)
paboT, 0 MopsiAKEe OTYETHOCTH IO
paboTtam.
19 N3ydenue mctoynmkoB TemioBoro | YK-2 | 7 ) 4 )
V3JIy4EHUs INIKC-1
CocraB mpoekTa CHCTEMBI HCKYC-
CTBEHHOro ocpemeHusa. OOmue
» e yk2 |7 8
20 | mpaBuIa BBITMIOJHEHHUS  Pa3JIEIIOB IKC-1 - -
npoekra. CyliecTBYIOLIME HOPMbI U
npaBuia 0OpPMIICHHUS IPOEKTa
21 Cucrema ECK/l. Ilo3unmonnsie | YK-2 | 7 ) 4 i
0003HaYEHUs ITIKC-1
Ocaerurenbhbie ceTu. CXeMbl IMu-
TarOLMX JUHUN. BHyTpeHHME OcBe-
TUTENbHBIE ceTh. Beibop mpoBomoB | YK-2 | 7 8
22 - -
u crioco6oB mnpokiaaku. Kommmrek- | I[TKC-1
tToBaHue rpym. [lorepu Hampsxe-
HUSI B IMHUSX.
N3ydenune ra3zopaspsiiHbIX HCTOY- VK2 |7 4
23 | HUKOB U MyCKOPETYIH eil am- -
YCKOPETYINP YOI IKC-1
raparypsl
YCTpoiCTBO, NPUHLMUI  JIEHCTBUSA
24 npuOoOpoB Ui m3MepeHus ocBe- | YK-2 | 7 ) 4 i
méHHocT U ynbTpaduonerosoro | [TKC-1
W3TYYEHHs, PaBHUJIA MOJIb30BAHUS
HccnenoBanme moaBuxHON 00Ty-
o5 YaTebHOW YCTAHOBKH M O3HaKoM- | YK-2 | 7 ) 4 i
JaeHue ¢ Merojnamu pacuéra nosel | ITIKC-1
yIBTPa(UOIETOBOTO 00TyUSHHUS
26 W3ydenne cBeTWILHUKOB U wccne- | YK-2 | 7 ) 4 i
JIOBAHUE UX XapPaKTEPUCTUK ITKC-1
HccienoBanue nByxJjamioBoit | YK-2
7 4
27 | cxembl BrmoueHus momuHecteHt- | [TKC-1 - -
HBIX JIAMTT
Nzyuenne nmamn JIPJI u JIHaT u | VYK-2 7 4
28 - -
CXEMBI NX BKJIKOYEHUS ITIKC-1
HccnenoBanne pabotel momubec- | YK-2
. 7 4
29 | meHTHOW Jammnbl c pasmmudbivE | [TKC-1 - -
Oamactamu
HccnenoBanme pabotel pryrtHO- | YK-2 | 7 4
30 - -
KBApILIEBBIX JIAMII [IKC-1
UccnenoBanue snepreTrueckux ma- | YK-2
7 4
31 | pamerpoB uctouHNKOB MH(ppakpac- | TIKC-1 - -
HOTO M3JY4YEHHUsI C BOJb(pamMoBO-




= Buabl yueOHo# padoThbl, BRIKOYAS
g CaMOCTOSITEJILHYI0 PadoTy CTYy/IeH-
2 = =9 TOB
Ne HanmenoBanue Temsl 2 = =
= = 2 U TPYI0EMKOCTbH (B 4acax)
n/ C YKa3aHUEM OCHOBHBIX o 5 S
= = 5 [IpakTuue-
i BOIIPOCOB =l &) Camocros-
s = Jlex- | ckue 3aHATHUA
2 TeIbHAas
g nmuu | (Jraboparop-
pabora
S HBIE 3aHSITHS)
WOIHBIM IIUKJIOM
HccnenoBanme  anekrporexHuye- | YK-2 7 4
32 | ckux m cBerorexHnyeckux mnapa- | [TIKC-1 - -
METPOB TEIUIMYHOTO 00JTyyaTesns
[TocTpoeHue KpUBBIX TOpU30OHTAIL- | YK-2
7 4
33 | HBIX W BepTUKAIBHBIX m30mokc Ha | TTKC-1 - -
MakeTe OBITOBOTO MOMEIICHHSI
YK-2 | 7
34 | KypcoBoii mpoekT - - 18
P P MKC-1
35 | 3ammTa KypcOBOTO MPOEKTa vK2 7 - 3 -
P P MKC-1
YK-2 | 7
35 | Cnaua sk3ameHa - 3 -
A TKC-1
| Hroro | 20 | 68 | 50 |

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

1. KyapsxoB A.I'. Cerorexnuka. Jlaboparopusiii npaktukym / Kynpsikos
A.T'., Typuanun O.C., JIeikoB A.C., JIy3an A.A. / YueOHO-MeTOau4YeCKOE MOCOOUeE.
— Kpacnonap: Ky6I'AY, 2014. — 99c.—Pexum 10-
cryna:https://kubsau.ru/upload/iblock/65b/65b3ba92d6e375bbd7b7cfa976e56f63.d
oc. — O6pazoBatenbHbii moptan Kyol'AY.

2. Cynranos I'.A. KypcoBoe npoektupoBaHue 1o csetorexHuke / CyntaHoB
I'.A., KynpsikoB A.I'., Typuanun O.C. / YueOnoe nocodue. — Kpacuomap: PUO
KyoT'AY, 2010. — 127¢c.—Pexum JOCTyIa:
https://kubsau.ru/upload/iblock/3db/3dbbe042c97a0de307722ccSeccbbd71.doc. —
Oo6pazoBatenbubiii moptan Kyol'AY.

3. Kyapsixo A.T"., JIsikoB A.C., JIy3an A.A. «Pabouas TeTpap K 1adboparop-
HBIM pabotam 1o Kypcy «Cmerorexnukan». Kpacmomap 2011 r.—Pexum mo-
cryna:https://kubsau.ru/upload/iblock/c4a/c4a36d791c39f5ee8b63bal334480b4a.d
ocX. — Obpazoarenbhbiii nopran Kyol'AY.

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

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


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

Howmep cemectpa (3Tan

dbopMHUpOBaHUS KOMIIE-

TEHIIUU COOTBETCTBYET
HOMEPY CEMECTpa)

Oransl GOpMHUPOBAHUS U TPOBEPKU YPOBHS CHOPMUPO-
BaHHOCTH KOMIIETEHIIMH MO TUCIUIUINHAM,
npakTukam B npouecce ocsoenus: OIIOIT BO

YK - 2 Cnoco0eH onpeneasiTb Kpyr 3aJa4 B paMKax MOCTABJIEHHON 1eJn 1
BbIOMPATH ONTUMAJIbHbIE CTIOCOOBLI MX pelIeHHus, UCXOASl U3 JAeHCTBYIOUIUX
NMPaBOBbLIX HOPM, HMEIOLINXCS PeCyPCOB M OTPaHUYEHU I

HpI/IKJ'IaI[HaSI MEXaHHUKa

OcHoBbI TG POBU3AIMH U OTIEPATUBHO-TUCIETYEPCKOTO YIPaB-
JICHUS B JICKTPOIHEPTETHKE

QHCKTPOMB.FHI/ITH&?[ COBMCCTUMOCTD

IIpaBoBeneHue

~N| o | O & &

BJIeKTpI/I'—IeCKOQ OCBCIICHUC

7.8 TexHHKa BBICOKMX HANPSKEHUU

ANTOpUTMBI U pElIeHUs IPUKIAIHBIX 3a7a4

Hcnonp30Banue BO3OOHOBIISIEMON YHEPTETHKHU

g [ToaroroBka k mpoueaype 3alIuThl U 3aIIUTA BBIITYCKHOW KBAJIU-

(UKaIMOHHON PabOThI

IKC-1 - Cnoco6eH y4acTBOBATH B IPOEKTUPOBAHUM IJIE€KTPO0OOPYA0BAHMS
00bEKTOB JIEKTPOCETEBOr0 X03AHMCTBA;

6 [TpoekTHas mpakTUKa
6,7 DneKTpocHaOKEeHNE
7,8 DNEKTPUIECKHUE CETH
7 DJleKTpUYeCKoe OCBelIeHne
7 CucTteMbl KOHTPOJIA U yUeTa 3JeKTPUIECKON SHEepTiu
8 [IpoexTupoBaHUE CUCTEM IIEKTPOCHAOKEHUS
3 [IpoexkTupoBaHKEe CUCTEM IEKTPOCHAOKEHNS HA BO30OHOBIISIE-
MBIX UCTOYHHUKAX
8 [IpenaumniomMHas mpakTHKa
3 [ToaroToBka K mporeype 3aluThl U 3aliUTa BBITYCKHON KBAJIU-

(buKaoHHON paboTHI

7.2 OnucaHmne noka3areJsieil 1 KpuTepueB OLEHUBAHUS KOMIIETEHUMI Ha
a3JIMYHBIX 3Tanax ux GopMHpPOBaHMS, ONMCAHNME IIKAJIbI OLCHUBAHUS

[Tnanupyembie pe- v Ouenou-
3yJIBTAaTBl OCBOEHHS POBEHBL OCBOCHHUA HOE
CpPEICTBO

KOMIICTCHIIN N I/IHI[I/I-
HCYOOBJICTBOPH- OBJICTBO-
KaTOpPbl JOCTHKCHUA YA P yA XOpouIo OTJIIMYHO

KOMIIETEHIIUU TCIPHO | PUTCIBHO (cpemunit) (BBICOKMI)
(MHHUMAaJIBHBIN)| (TIOPOTOBBIiT)

YK-2 - CriocobeH orpenenaTs Kpyr 3afad B paMKaxX MOCTaBJIEHHON IIETM U BBIOMPATh ONTH-
MaJIbHBIE CIIOCOOBI X PEUICHUS, UCXOS U3 JICHCTBYIOIINX MPABOBBIX HOPM, UMEIOLIUXCS pe-
CYpPCOB M OTPaHUYCHUI




[Inanupyemsle pe-

Orenou-

3YITBTATEL OCBOCHHS YpoBeHb OCBOEHUS HOE
koMnereHnnu Munou- CpeacTBO
KaTOPbI JOCTUKEHHUS HCYIOBICTBOPH)  yAOBIICTBO- XOPOILIO OTJINYHO
TCJIBHO PUTCIIBHO o o
KOMIICTCHIIUHN (MHHAMATBHBIH) (TOpOroBH) (cpemunit) (BBICOKHI)
3uarb: 3amaun npo- | He 3Haer 3a- | Umeer mo- | 3naer 3amauu | 3naer Ha | Tecmul,
€KTa, BbIOUpas ONTH- | Iayu IPO- BEPXHOCT- | [IPOEKTa, BBI- | BBICOKOM | 1abopa-
MaJbHBIA Croco0 ee | eKTa, He Hble 3HA- | OMpas  ONTH- | YPOBHe mopHbvle
peuieHus, UCXOAsl U3 | 3HAEeT, KaK HHS O 337a- | MAIBHBIA CIO- | 3a/1a4u pabomei,
JNEUCTBYIOIMX TIpa- | BEIOUpATh Yax MpoeKkTa | cob ee perie- | IPOEKTa, npaxkmu-
BOBBIX HOPM U UMEIO- | ONTUMAJIb- U BbIOOpE | HUSL, UCXOS U3 | BBIOUpAs yeckue
LIUXCS PECYpPCOB U | HBIM CIIOCOO | ONTUMAaNb- | ACHUCTBYIOIIUX | ONTUMAJb- | 3aHAMUS,
OrpaHUYECHUN JUIS peliie- HBIX CIIOCO- | IPaBOBBIX HBIIl CHO- | Kypcosoi
HUs, UCX0/d | O0ax ee pe- | HOpM U HMeElo- | co0 ee pe- | npoexkm,
U3 JIEUCTBY- | LIEHHUS, HUC- | LIUXCS pecyp- | LICHHUs, 9K3aAMeH
IOIMX Mpa- | X014 W3 | COB U OTrPAaHM- | UCXOAS W3
BOBBIX HOPM | JIEUCTBYIO- | YEHUHU. JIEHCTBYIO-
1 UMEIO- IMX IpaBo- X Ipa-
IUXcs pe- BBIX HOPM U BOBBIX
CypCOB 1 UMEI0- HOPM U
orpaHuye- oMxcst  pe- UMEI0-
HUU. CypcoB  # Uxcs pe-
orpaHuye- CypcoB H
HU. OorpaHuye-
HUM.
Ymers: npoextupo- | He  ymeer | Ymeer Ha | YMeer Ha 10- | YMeeT Ha
BaThb pPELICHHUE KOH- | IPOEKTUPO- | HU3KOM CTAaTOYHOM BbICOKOM
KpETHOM 3aJayu Npo- | BaTb pellle- | ypOBHE YPOBHE IIPOEK- | YPOBHE
€KTa, BBIOMpasi ONTH- | HUE KOH- | IPOEKTUPO- | TUPOBATH  pPE- | IPOEKTH-
MaJbHBIN CTOCOO €€ | KpeTHOM 3a- | BaTh pelle- | MIeHWe  KOH- | poBaTh pe-
pelLleHus, UCXOA U3 | Jaud  IPO- | HUE  KOH- | KpETHOW  3a- | IIeHUue
JNEUCTBYIOIMX TIpa- | €KTa, BBIOW- | KPETHOM 3a- | Jaud MPOEKTA, | KOHKPET-
BOBBIX HOPM U IMEIO- | pasi  ONTH- | [a4yd  TpO- | BBIOWpas ONTH- | HOM  3a-
UXCA PECYpCOB U | MaJbHBIN €KTa, BbIOW- | MAJIBHBIA CIIO- | a4l TIPO-
OTpaHUYCHUH coco6 ee | pas ONTU- | COO ee pelle- | €KTa, BbI-
perieHus, MaJbHBIN HUS, UCXOMs U3 | Oupas on-
UCXOJS M3 | Cmocod  ee | IeHUCTBYIOMIMX | TUMallb-
JIEHCTBYIO- pelieHus, MIPaBOBBIX HBI CIHO-
X T[PaBO- | UCXOJs W3 | HOPM U HMEI- | coO ee pe-
BBIX HOPM W | IEUCTBYIO- | IIUXCS pecyp- | MICHHUs,
MMEIOIIUXCA | IIMX MPAaBO- | COB U OTPaHH- | UCXOAS W3
PECYpPCOB U | BBIX HOPM M | YEHUI JIEUCTBYIO-
OrpaHuye- UMEI0- umx mpa-
HUUN muxed  pe- BOBBIX
CypcoB W HOPM U
orpaHuye- UMEI0-
HUU LHAXCA pe-
CypcoB U
orpaHuye-
HUU




[Inanupyemsle pe-

Orenou-

3YITBTATEL OCBOCHHS YpoBeHb OCBOEHUS HOE
koMnereHnnu Munou- CpeacTBO
KaTOPbI JOCTHKEHUS HCYIOBICTBOPH)  yAOBIICTBO- XOPOILIO OTJINYHO
TCJIBHO PUTCIIBHO o o
KOMIICTCHIIUHN (MHHAMATBHBIH) (TOpOroBH) (cpemunit) (BBICOKHI)
Baagers: cnocoOHO- | He Biaageer | Biaageer Ha | Baageer  Ha | Baageer
CTBIO MPOEKTUPOBATH | CIIOCOOHO- HU3KOM AOCTATOYHOM | HA BBICO-
pelieHue  KOHKPET- | CThIO MPOEK- | YPOBHE YPOBHE  CIIO- | KOM
HOM 3ajjauu MPOEKTa, | TUPOBATh pe- | CHOCOOHO- | COOHOCTBIO YPOBHe
BEIOHMpasi ONTHMAlb- | IEHUE KOH- | CTBIO MPO- | MPOCKTHPO- CIOCOOHO-
HBIH crIoco0 ee pele- | KpeTHOM 3a- | eKTUPOBaTh | BaTh pEIICHHE | CThIO IPO-
HUs, UCXONs M3 JACW- | 1adu Ipo- pelieHue KOHKPETHOU EKTUPO-
CTBYIOILIMX MPABOBBIX | €KTa, BBIOU- | KOHKPETHOM | 3aJjaud  Mpo- | BaTh  pe-
HOPM U HMEIOIIMXCA | pas ONTH- 3a/lauy Mpo- | €KTa, BBIOWpAs | MIEHUE
pECypcoB U OTrpaHH- | MaJbHBIN €KTa, BBIOM- | ONTUMAJIbHBIN | KOHKpET-
YeHU M croco0 ee pas  omnTu- | ciocod ee pe- | HOM  3a-
penieHus, MaJbHbII LICHUS, UCXOJIA | 1ayu Mpo-
UCXO0s U3 croco0 ee | u3 JCHCTBYIO- | €KTa, BBI-
JIEHCTBYIO- penieHus, IIMX MPABOBBIX | OWpas or-
IIUX NPAaBO- | UCXOAS M3 | HOPM U UMEIO- | TUMAb-
BBIX HOPM U | IEUCTBYIO- | LIUXCS pecyp- | HbIM CIIO-
MMEIOIIMXCS | IIUX MPaBO- | COB U OrpaHH- | co0 ee pe-
pPECypcoB U | BBIX HOPM U | YEHUM HIeHUS,
orpaHuye- UMEI0- UCX0Ns H3
HUU muxcs  pe- JIEUCTBYIO-
CypcoB W mmx Tpa-
orpaHuye- BOBBIX
HUU HOpM u
UMEI0-
IUXCS pe-
CypcoB H
orpaHuye-
HUU

IIKC-1 - Cnoco0OeH yyacTBOBaTh B IPOEKTUPOBAHUM AJIEKTPOOOOPYIOBAHUS OOBEKTOB 3JIEK-
TPOCETEBOTO X0341CTBA

3HaTh: CYLIECTBYIO-
e HOPMAaTUBHBIC
MPaBOBBIE aKThl H
0pOpMIIATH  CIICIIH-
QIBbHYIO0 JIOKYMEHTa-
IIUI0 B COOTBETCTBUU
C HampaBJICHHOCTHIO
npodeccnoHaTbHOMI
JeSTeTbHOCTH

He Biageer
SHAHUSIMMHU B
o0acTu cy-
IECTBYIO-
X HOpMa-
TUBHO-IIpa-
BOBBIX AKTOB
u oopmite-
HUHU CHElU-
albHOM J10-
KyMCHTalluH
B COOTBET-
CTBHH C
HaIlpaBJICH-
HOCTBIO

Hmeer mo-
BEPXHOCT-
Hble 3Ha-
HHUA B 00J1a-
CTH  cylle-
CTBYFOIIIHX
HOpMa-
TUBHO-TIpa-
BOBBIX  aK-
TOB 31
odopmite-
HHUM CIICIU-
aJbLHON JO-
KyMeHTa-
IIMH B COOT-
BETCTBHHM C

3naer cyme-
CTBYIOIIINE
HOpPMAaTUBHBIE
IIPaBOBbIE
aKThl ¥ 0(hopM-
€T CHelu-
QIBHYIO JIOKY-
MEHTalUI0 B
COOTBETCTBUU
C HarpaBJEH-
HOCTBIO  MIPO-
(beccuoHanb-
HOU JeATeNb-
HOCTHU

3Haer Ha
BbICOKOM
YPOBHe

CYIIECTBY-
2001114 (

HOpPMAaTHB-
HBIE IIpa-
BOBEIE

AKThI nu
odopm-

JIIET  CIIe-
[UATEHYIO
JIOKYMEH-
Talluko B
COOTBET-
CTBUHU C

Tecmui,
nabopa-
MopHble
pabomul,
npakmu-
yeckue
3auamus,
KYpCoBoli
npoexkm,
IK3AMEH




[Inanupyemsle pe-

Orenou-

3YITBTATEL OCBOCHHS YpoBeHb OCBOEHUS HOE
koMnereHnnu Munou- CpeacTBO
KaTOPbI JOCTHKEHUS HCYIOBICTBOPH)  yAOBIICTBO- XOPOILIO OTJINYHO
TCJIBHO PUTCIIBHO o o
KOMIICTCHIIUHN (MHHAMATBHBIH) (TOpOroBH) (cpemunit) (BBICOKHI)
npodeccuo- | HampaBlIeH- Harpas-
HaJIbHOM JIe- | HOCTBIO JICHHO-
ATENBHOCTU | TIpodeccuo- CTBIO TIPO-
HaJILHOMU Je- dbeccuo-
SITETIBHOCTH HaJIbHOU
JesATeNb-
HOCTH
Ymers: ucnoss3o- | He ymeer Ymeer Ha | YMmeer Ha 10- | YMeeT Ha
BaTh CYILIECTBYIOLIKE | UCIOJIB30- HHU3KOM CTATOYHOM BBICOKOM
HOpPMAaTHBHBIC TIPABO- | BaTh CyIlle- | YPOBHE HC- | yPOBHE ucC- | yPOBHE
BbIE aKThl U O(QOpPM- | CTBYIOIIUE M0JIb30BaTh | MOJIB30BATh Cy- | UCIOJIb30-
J€T  CHEHHUAIbHYI0 | HOPMATHUB- CyIIECTBY- | IIECTBYIOIIME | BaThb  Cy-
JOKYMEHTALMIO B CO- | HbIE IPABO- | IOIIME HOp- | HOPMATUBHBIE | LIECTBYIO-
OTBETCTBUU C | BbIC aKTHl U | MATUBHBIE | MPABOBbBIC e HOp-
HaIlpaBJIECHHOCTHIO opopMIIsIET | IPaBOBbBIE aKThl U 0OpM- | MATHUBHbBIC
npodeccHoHaIbHON | CrieHalb- aKThI U | €T  CHEIU- | IPaBOBBIC
NEeSATEIbHOCTH HYIO JOKY- opopMIIsIeT | allbHYIO JIOKY- | aKThl u
MEHTAlLlUIO B | CIICHAJIb- | MEHTAlMIO B | opopMm-
COOTBET- HYI0 JIOKY- | COOTBETCTBUM | JISIET CIie-
CTBUH C MEHTAlIMIO B | C  HANpaBIICH- | HUAJIBHYIO
HarpaBJi€H- | COOTBET- HOCTBIO  TPO- | TIOKYMEH-
HOCTBIO MIPO- | CTBUU ¢ | deccuoHanb- TallUl0 B
(dbeccruoHanb- | HalpaBlieH- | HOM  JIESITENIb- | COOTBET-
HOM1 f1es- HOCTBIO HOCTH CTBUH  C
TETLHOCTH npodeccuo- Harpas-
HAJIBHOU Jie- JIEHHO-
SATEIbHOCTH CTBIO TIPO-
dbeccuo-
HaJIbHOU
JIesATeINb-
HOCTH
Baaners: Hopmarus- | He Bnageer | Baageer na | Bnageer  Ha | Baageer
HBIMH  TPaBOBBIMU | HOPMATHUB- HU3KOM AOCTATOYHOM | HA BBICO-
aKTamM# 1 oPOPMJISITH | HBIMU TIpa- YPOBHe YPOBHE HOpP- | KOM
CHEIHUAJIbHYI0 JOKY- | BOBBIMM aK- | HOPMAaTHB- | MAaTUBHBIMU YPOBHe
MEHTAIINIO B COOTBET- | TAMU U HBIMH TIpa- | IPABOBBIMH HOPMAaTHB-
CTBUM C HampaBlieH- | oopmite- BOBBIMHU aK- | aKTaMH Y | HBIMH TIpa-
HOCTBIO Tpodeccro- | HUeM CIelu- | TaMH U | opopMIICHHEM | BOBBIMU
HaJILHOU JIeITENbHO- | allbHOHU J0- odopmite- CcIIeIaIbHON aKkTaMu U
CTH KyMEHTAIlMK | HUEM CIe- | JOKyMeHTanuu | odopmiie-
B COOTBET- AATBHOMN B COOTBET- | HUEM CIIe-
CTBUH C JIOKYMEHTa- | CTBUU C | HMAJIBHOMN
HaIlpaBJ€H- | MM B COOT- | HANPABIEHHO- | JTOKYMEH-
HOCTBIO BETCTBUU C | CThIO Tpodec- | Tauu B
HampaBJI€H- | CHOHAJIbHOU COOTBET-
HOCTBIO JIEATETLHOCTH | CTBUU  C




[Tnanupyemsie pe- Ouenoy-
3YITBTATEL OCBOCHUS YpoBeHb OCBOCHUS HOE
koMnereHnnu Munou- CpeacTBO
KaTopbl JOCTHIKEHUS HGYH;):;:IIEOPH‘ yn;f;f:;g- X0poIo OTIIM'IHO
KOMIICTCHIIUHN (MHHAMATLHBIH) (HIZ)pOFOBLIﬁ) (cpemunit) (BBICOKHI)
npodeccuo- | nmpodeccuo- Harpas-
HAJIbHOM Jie- | HaJbHOU Je- JIEHHO-
ATEIBHOCTU | SITEJIbHOCTH CTBIO TIPO-
dbeccuo-
HaJIbHOU
JesiTellb-
HOCTH

7.3 TunoBble KOHTPOJIbHBbIE 32IaHUS WM UHbIE MATePHAJIbI, HeO0XO0IH-
Mble 1JIf OLCHKH 3HAHUM, YMEHUI, HABBIKOB M ONBITA JeATEJbHOCTH, XapaK-
TePU3YIOLIMX 3Tanbl (POPMUPOBAHUSA KOMIIETEHIMI B Ipouecce 0CBOCHUs 00-
pa3oBaTeJIbHOM POrpPaMMbl

IIpumepsl J1adbopaTOpHBIX PadoT

Jlabopamopnasa paboma Nel
N3YUYEHUE NCTOYHUKOB TEIIJIOBOI'O U3JIYYEHUSA

Lenb paboThI: uzyyeHue ycmpoucmea u NpUHYUna Oeticmeusl 1amn HaKkaiuea-
HUSL U «C8EMNILIX» UCMOYHUKO8 UHPPAKPACHO20 U3TYUEHUS.

a) J/lamnot Hakanueanus

HauGonee pacnpocTpaHeHHBIMU UCTOYHUKAMH ONTHYECKOTO U3ITYUYCHUS SIB-
asitotest namiibl HakanuBanus (JIH). 1o oObsacHsSETCs] CpaBHUTENBHON TPOCTOTOM
UX KOHCTPYKIIMU U HAI)KHOCTBIO 3KCILTyaTalliy, BO3MOKHOCTBIO HEMTOCPEACTBEH-
HOTO BKJIIOYEHUS B CETh, OTPAOOTAHHOCTHIO TEXHOJOTHH TIPOU3BOJICTBA, JICIIICBH3-
HOM, y/0OCTBOM B OOpallleHWd U OOCITY>KMBAHWUU, BHICOKUMHU THUTHEHUYECKHUMU
CBOMCTBaMU MO CPAaBHEHUIO, HAITPUMEDP, C JIIOMUHECIIEHTHOM JIaMIIOM O1aroapsi otT-
cyrcTBUIO Imyma oT IIPA ¥ HEBO3MOXKHOCTH 3arps3HEHUs] MapamMu PTYTH aTMO-
cdepsl MOMENICHUH TPU pa3pyIICHUH KOJIObI JTAMIIBI.

Hapsny ¢ noctonnctBamu JIH uMerOT 1 psiji HEIOCTAaTKOB. ITO MPEK/E BCETO
HH3Kasl CBeToBas oTAada, coctapisomas 10-20 am/BT mpu nmpoaomKuTeIbHOCTH
ropenus 10004. Huzkas cBeroBas otnava JIH o0bsicusieTcs Tem, uro 70—76 % mor-
HOCTH M3JIyYCHHMS Tejla HaKaja MpU ero padouux TemiepaTypax JICKUT B OJIuxKHEN
NK-o6nactu criekTpa, B TO BpeMsl KaK Ha BUAUMYIO YaCTh IPUXOIUTCS TOJIBKO OT 7
10 13%. Taxkum obpazom, JIH sBnsitoTcs apdextuBabiMU UcTouHMKamMu UK-uzmy-
YEHUS.
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Hecmotps Ha ykazanHbelie Henmoctatku JIH Oyayr emé miutenbHOe Bpems
OCTaBaThCSl OJTHUM W3 IIMPOKO PACIPOCTPAHEHHBIX UCTOYHHKOB CBETAa BO MHOTUX
001acTax, TaKk Kak OTCYTCTBYIOT APYTrM€ MCTOYHUKU CBETa, 00Ialarolnue TaKUMU
Pa3HOOOpa3HBIMU BO3MOXKHOCTSIMH.

HecMoTpst Ha MHOTOOOpa3ue TUMOpPa3MEpPOB JaMIl HaKaJIMBaHUS, OTINYAIO-
HIMXCSI HOMUHAJIBHBIM HaNpsKEHHEM, Ha3HauY€HUEM, MOIIHOCTBhIO U POJOM TOKa,
BCE OHM OO0BbEIMHEHBI (PM3HMUECKUM MPUHIIUIIOM TOJYYEHHS] BUAUMOTO U3ITyYCHUS
(HarpeB  DJEKTPUYECKUM TOKOM BOJHGPAMOBOM HUTH [0 TeMIIEpaTyphl
2200...2800°C) 1 cx0ACTBOM IIPUMEHSEMBIX BO BCEX KOHCTPYKLUAX OCHOBHBIX CO-
CTaBJISIOLIUX 3JIEMEHTOB.

CoBpeMeHHass OCBETUTENbHAS JIaMIIa HAKAIMBAHUSL COCTOUT U3 CIEAYIOLIUX
KOHCTPYKITMOHHBIX 3JIEMEHTOB (PUCYHOK. 1).

CrexusiHHas koJi0a (1) maMIibl crieliMaibHON MacCTHUKOM 3aKperyieHa B IIOKOJIe
(2). Iuametp koy0BI ONpeAesieTcsl MOIUTHOCTHIO JTamIbl. [[okonb mamIibl npeaHa-
3HAYEH JIJIsl BKIIIOUEHUS JIAMITBI B CETh. BHYTpU KOJIOBI JTaMIIbl pacIioIOKEHa CTEK-
JISTHHAsT HOXKKa, cocTosiiiast u3 JUH3bI (3), mradbuka (4) u nomarouku (5). BHyTtpu
CTEKJITHHON HOXXKM MMeeTcsl TpyOka (6), mpenHazHaueHHas JUisl OT-KauyKy BO3yXa
U3 KOJIOBI U 3amlOoJHEHUs1 €€ MHEPTHBIM ra3zoM. [ITabuk mocpeacTBOM yTOJIEHUS
(JtomaTouYKM) B HIXKHEW YaCTH KPEMUTCS K KOJoe.

Pucynok 1. - Koncrpykuus JIH oOiiero HazHaueHus

Teno nakana (7) mamMmbl U3roTaBIMBACTCS U3 BOJb(PPaMOBOM MPOBOJIOKU B
BUJIE criMpaiiy uiu Oucnupani. HuTe Hakana 3akperniieHa Ha MOJTMOIEHOBBIX KPIOU-
Kax (8), KoTopble MPUAAIOT OMpEeNeICHHYI0 (HOpPMY Telly Hakana U MPEemnsITCTBYIOT
€ro MPOBHUCAHUIO.
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Jns mogaun HanpsKEHUs Ha TEJIO HakKajda MPUMEHEHbI CIELHAIbHBIE DJICK-
Tpoabl (9), U3rOTOBJICHHBIE U3 BHICOKOJIETUPOBAHHOW HUKEJIEBOU CTAJIM WJIM U3 HU-
keJsist. OuH U3 3JIEKTPOAOB MPUCOEAUHEH K IIOKOJIO (2), a BTOpOU — K KOHTAKTHOM
maiioe (10), 2IeKTpuYecKr U30IUPOBAHHOM OT IIOKOJISL.

Jns ocBenieHrs U3roTaBIMBAOT JIAMIIbI HAKAJIMBAaHUS B BAKYYMHOM M Ta3o0-
HaIlOJTHEHHOM HCITOJITHEHHH MOITHOCTRIO 15; 25; 40; 60; 100; 150; 200; 300; 500;
750; 1000; 1500 Bt u Oonee Ha HOMHUHaIbHOe Hampspbkenue 220...235, 220,
127...135, 127...36, 24 B u MeHee. Y BaKyyMHBIX JIaMIT U3 KOJIObI OTKauyaH BO3JIYyX
JIO pa3psKECHUS 1,33-10° [1a. Takue namMmb BBITTYCKAIOT MOIITHOCTHIO 110 25 BT, 060-
3HaueHue Jamn no ['OCT 2239-70 Bkmouator OykBy “B” (BakyymHasi), mocie
OYKBBI CIIENYIOT HUQPHI, YKA3bIBAIOIINE HOMUHAIBHOE HAINpPSHKCHUE MUTAHUS U
MoIIHOCTh. Hanmpumep, 1aMily HakajlvBaHUsI BAKYYMHYIO HA HOMUHAJIBHOE Harpsi-
xenue 220 B momnHocThio 25 BT 0603HavaroT Tak: B220-25. V razoHanoiHEeHHBIX
JamI, Koi0y mociie OTKaYyKd BO3AyXa HAIOJHAIOT CMEChIO aproHa WM KPUMNTOHA
(86%) ¢ azotom (14%) no naBneHusi, 61u3koro k armocepuomy. Takoe penienue
TI03BOJIAET TTOBBICUTH TEMIIEPATYPy HUTH HakamuBanus 10 2600...2700°C u yemu-
YUTh B CPABHEHUU C BAKYYMHBIMHU JIaMIIaMU CBETOBYIO OT/Jady B moJjiTopa pasa. ['a-
30HANOJHEHHBIE JIAMIIBI U3TOTOBISAIOT MOITHOCTEIO OT 40 no 1500 Bt, npuuem B
3aBUCUMOCTH OT THIa HAIOJHUTENS, MOITHOCTH M OCOOEHHOCTEH KOHCTPYKITUU
CIUpaJIM UX NOAPA3ACISIIOT HA TPU IPYIIIIbL: TA30HANIOIHEHHBIE MOHOCTUPAIbHBIE [
(150...1500B71); razonanonnenusie Oucnupanbasie b (40...200BT); 1 razonamno-
HEHHBIE ¢ KpUNTOHOBBIM HamnoaHutenem bK (40...100 Br).

JlaMribl HaKaIUBAHUSL OTJIMYAIOTCS APYT OT JIpyTa JIEKTPUYECKUMHU, CBETO-
TEXHUUYECKUMHU U JKCIUTyaTallMOHHBIMU XapakTepucTukaMu. OCHOBHAs CBETOTEX-
HUYECKasl XapaKTEPUCTHKA JIaMIT HAKAJTUBAHUS — U3JTy4aeMblii UMU CBETOBOM MOTOK
@C, nm. CBETOBOM MOTOK JIAMITbI HAKAJTMBAHUS 3aBUCHUT OT 3JIEKTPUUECKON MOIIHO-
CTH, TUTAIOIIETO HAIPSKEHHS U TEMIIEpATypbl HUTH HaKaa.

HopmupoBaHHBIN B KaTajaorax CBETOBOM MOTOK JlaMIla HaKaJuBaHUs JTOJKHA
U3JIy4yaTh NpHU €€ BKIIOUEHUHM HAa HOMUHAJIBHOE HAIpPSKEHHE B MEPBbIC YaChl pa-
6otel, ipu 3ToM ['OCT npenycMarpuBaeT OTKIOHEHUS HOPMUPYEMOTO CBETOBOTO
MMOTOKAa OJHOTHUIIHBIX JaMm Ha 5...10%. B mporecce 3Kcruryaraiuu €€ CBETOBOM MO-
TOK M3-3a PaclbUICHUS Tejla HaKaja, YMEHbIIIeHUs €€ pabouel TeMIepaTypsl U Mpo-
3pagHocTH K006l cHmkaerca. ['OCT s mamm, npopadoTaBimx 75% cBoero Ho-
MUHAJLHOTO CpPOKa CIIYXKOBI, JOIMYCKAeT YMEHBIIIEHUE CBETOBOTO IMOTOKAa Ha
15...20%.

DKCITyaTallMOHHBIMU XapaKTEPUCTUKAMHU, OMPEACIISIIONINE SKOHOMHUYECKUE
nokaszaTesid padOThl JIaMIl HaKaJMBaHUA, SIBISAIOTCS CBETOBasg OTAadya U CPOK
CITY>KOBI.

CeeroBass otrja4a Jammbl 1, JIM - Br~! | onpenensiercs oTHOIEHHEM
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cBeToBoro noroka ®C, u3ryyaeMoro JIammnoiu, K moTpedisieMoit MoIHocT P
he =—- (1)

CBeToBas oTAaya JlaMIl HAaKaJWMBAaHUS HAXoAWUTcs B mpexpenax 7...20 aM -
Br~!

Paznuuatot yeTsipe cpoka ciry>kKObl JIaMIT HaKaJIMBaHUSL:

—IIOJIHBIN CPOK CITYX OBl t,, — CyMMapHoe BpeMsi pabOThl JIaMIIbl B Yyacax OT
MOMEHTA BKJIFOUEHHUS 10 IEPErOpaHrsl HUTU HaKaJIa;

—CpeIHUI CPOK CIYKOBI t,— CpenHss IPOAOIKUTEILHOCTh TOPEHUS; OTIpeie-
JsieTCsl Kak cpeHeapu(pMEeTHIeCKOe BpeMs IMOTHBIX CPOKOB CIIY>KObI mapTuu (He Me-
HEe JIECATH) JIaMIT. DTOT CPOK CITY>KObI YKa3bIBAIOT HA CTAHAAPTaX U JIJIs1 JIAMIT HaKa-
nuBaHus oH paBeH 1000 yacos;

—TapaHTUMHBIN CPOK CIIyKOBI t,. — BpeMs, B TEUEHHE KOTOPOT'O 3aBOJl rapaH-
TUPYET HOPMaJIbHYIO padoTy Jammnbl. Jljig namn HakanuBaHus t,. paBeH 700 yacos;

—IOJIE3HBIN CPOK CIYkKObI t, BpeMs, B TEUEHHE KOTOPOr0 SKOHOMUYECKH Lie-
Jeco00pa3HO AIKCILTyaTUpoBaTh Jammy. [IpuHATO cumTaTh, 4yTO t, Omnpeaensercs
BPEMEHEM, B TE€UEHUE KOTOPOT0 CBETOBOM MOTOK U3MEHHUTCS HE Ooiiee, ueMm Ha 20%
OT CBOEr0 HAYaJbHOTO 3HAYEHUSI.

OTKJIOHEHHE MUTAIOUIEr0 HAMpPsKEHUS! OT CBOET0 HOMHHAJIBHOTO 3HAYEHHUS
CYILLECTBEHHO BIIUSET HA XapaKTEPUCTUKH JIaMIl HakamBaHus. C poCTOM Harpsixke-
Hus U Ha J1amiie pe3ko yBelnunBaeTcs cuia Toka [, momnocTs P, cBeTOBOM OTOK
@, u cBeTOBas OT/IAYA M, HO YMEHBUIAETCS CPEIHUN CPOK CITYXKOBL.

[Tpu HEOOIBIIMX OTKIOHEHUSX HAMPSDKEHUS B ceTH (110 +7,5%) MOKHO Mpu-
OJIMKEHHO CUMUTATh, YTO OTKJIOHEHHE HampspbkeHus Ha 1% naet otkionenue O, +
2,7%, a cpeaHIO0 NPOIOHKUTEIBHOCTh TopeHus Ha + 14%.

ITo n3BECTHBIM IMapamMeTpaM MOMKHO ONPEAECIINTD:

— MOIIHOCTb JIaMIIbI

P,=U,"L (2)
— CONPOTHUBJIEHUE HUTHU HAKaJa B TOPSIYEM COCTOSTHUU
U
P, = Tﬂ (3)
— CBETOBOM MOTOK JaMIibl (MTPUOJIMKEHHO)
®, =21 E- L2 (4)

rae L — paccrosgHue ot Tena Hakaia 40 KOHTPOJIBHOW TOYKH, M;
— CBETOBYIO OT/1auy JiaMiisl (1).

0) Hemounuku ungppaxpacnozo uznyuenus
B cenbckox034MCTBEHHOM MPOM3BOJICTBE JIJISl CYIIKH JIAKOKPACOYHBIX I0-
KPBITHH, CEIbCKOXO3SIICTBEHHON MPOIYKIIUU, 000TpEBa MOJIOIHAKA >KUBOTHBIX U
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NTHUIBI Bce Ooiee MMPOKOe MPUMEHEHHE HaXOAAT UCTOUHUKY nHPpakpacHoro (1K)
usnyyeHus. Crneunduynoit ocobennoctpio UK u3mydeHus sBasercs ero TemioBoe
JIEICTBUE U XOPOIIIasi MPOHHUKAIOIIAsi ClIOCOOHOCTb.

Hcrounnku UK n3inydeHus noapas3aessaroTcs Ha “CBETIIbIE” U “TEMHbIE” U OT-
JMYAIOTCS APYT OT ApYyra KOHCTPYKIMEN, TEMIIEPATYPOU TeJla HAKaJa U CIIEKTPaAJIb-
HBIM COCTaBOM M3JTydeHus. [ [peuMyIiecTBeHHOE IPUMEHEHUE B )KUBOTHOBOJICTBE U
NTULIEBOJICTBE MOJIYYUIN BBICOKOTEMIIEPATYPHBIE “CBETJIbIC” MCTOYHUKH JIAMIIbI-
tepmousinyyatenu. UK 3epkanbHble TaMIbl HAKaTUBaHUS OTJIMYAIOTCS OT OOBIYHBIX
OCBETHUTEIIBHBIX JIaMIT (DOPMOM KOJIOBI M O0JIee HU3KOM TeMITepaTypoil Teja HaKaa.
OTHOCUTENBHO HHU3Kas TemIiiepaTypa OucnupanbHoro Ttena Hakaiga MK-mamm
(1800...2300°C) mo3BoISET CMECTUTH CIIEKTP U3IydeHHs nuctounuka B UK o6macts
Y PE3KO YBEJIMYUTH UX CPEIHIOK NPOJOJDKUTENBHOCTD Topenus, noseas e€ 1o 5000
4acoB.

BuyTtpenHtoro yactb koa6s1 UK namr, nmpuseraroniyo K OKOJII0, TOKPHIBAIOT
3€pKAJIBHBIM CJIOE€M, YTO IO3BOJISIET NIEPEPACIIPEACIIUTh U KOHLIEHTPUPOBATh B 3a-
JTAHHOM HAIIPABJICHUHU U3JIy4aeMbId JIYYUCTBIM MOTOK. Pacripenenenue noToka us3-
Jy4EHUS 3aBUCUT OT POPMBbI TapabOJIOUTHOM KOJIOKI TaMITbl. J{J11 CHUYKEHUSI UHTEH-
CUBHOCTH BUAMMOTrO M3IYYEHUS] HUKHIOIO 4acTh KoJIObI HeKoTopbix MK mammn 3a-
kpbiBatoT kpacHbIM (Jtamnbl MK3K) wiu cunum (mammner UK3C) TepmocTtoiikum ia-
KOM.

OTe4ecTBEHHON NMPOMBIIIIIEHHOCTBIO BBITYCKAKOTCS CIIEHHAIBHBIE 3JIEKTPH-
yeckue MK 3epkanbhabie naMibl — Tepmounsinydarenu tTunos MK3220-500, MK3220-
500-1, NK3220-250, UK3K 220-250 u ap. B 0603HaueHnn Tumna gamimbl OyKBHI yKa-
3piBatoT: UK — undpakpacusie, 3 — 3epkanbhbie, K unu C — 1BET OKpallleHHOU
KOJIOBI; IU(PBI, CTOSIIINE MTOCIIE OYKB — HANPSYKEHNE B CETH B BOJIBTAX U MOIIHOCTh
UCTOYHMKA n3mydeHus B Barrax. Jlamma NK3220-500-1 umeet ymeHbiieHHbIE Tada-
PUTHBIE pa3Mepbl — TAKUE K€, KaK U y JIamIl, MOIIHOCThIO 250 Br.

IlepcniexktuBHBIM McTOYHUKOM MK myuen miid cenbCKOX03sIMCTBEHHOTO IPO-
M3BOJICTBA ABJISIIOTCS] KBApPIIEBBIE JIAMITbI HAKAJIMBaHUA ¢ HOAHBIM KoM Tuna KU
u KI'. OTu mammbl Ha3bIBAIOTCS TAJIOTCHHBIMU.

CyIIHOCTh IEUCTBUS Mojaa 3akitoyaercs B cienayromeM. [Ipu temmneparype
300...1200°C napsl HOJ1a COCIUHSIOTCS Y CTEHKH KOJIOBI C OTOPBABIIMMHUCS OT CIIH-
panu yacTuilamu BoJib(ypaMa u 00pa3yroT HoauT Boibhpama WI2, koHIIEHTpaIus
KOTOPOTO Y CTEHOK KOJIOBI ToBBIMaeTcs. [lon aeiictBuem nuddys3uu noaua Bob-
dbpama nepemeniaeTcs K MeHTPY KOJIOBI.

BOnu3u Tena nakama mipu temmeparype 1400... 1600°C MOJIEKYJIBI MOoauIa
BOJIb()pama pacrnajaroTcsi U aTOMbI BoJib(ppama ocelaroT Ha Tese Hakana. OcTtaB-
IMiCcA WO BHOBb YYACTBYET B BO3BPATHOM LIMKJIE U IPENSATCTBYET OCAXKAECHUIO UC-
MapuBIIErocs Bojibppama Ha KoJioe.

14



[Ipumenenue Boab(hPaMoiloIHOTO UKJIA B TAKUX JIAMITAX [MO3BOJIUIIO MOBbI-
CUTh YAENbHYIO INIOTHOCTh U3JIyYEHHS U 00€CIIeUNTh CTAOMIBHOCTD JIYYUCTOrO 10~
TOKa Ha MPOTSKEHUU BCETO CpOKa CIIyk0bl. K Jo0cTOMHCTBaM JilaMII clleTyeT OTHECTH
MaJible TadapUTHBIE pa3Mepbl, CIOCOOHOCTD BBIJCPKUBATH JITUTENbHbIE U OOJIbIINE
Meperpy3Ky Mo HANPSHKEHUIO, BO3MOYKHOCTD INIABHOTO PETYJIMPOBAHMS B IIUPOKHUX
npenenax nznydaemoro MK noroka myrem nu3MeHeHHs OJIBOJIUMOTO HAIIPSIAKEHUS.

UK namner Tuma KW u KI' npeactaBiasitoT co0oit MUIMHAPUYECKYIO TPYOKY
araMeTpoM 8...12 MM u juHOM 255...750 MM (B 3aBUCHMOCTH OT HOMHUHAJILHOU
MotHOCTH). Teno Hakaja JamIbl BHITIOJHEHO B BUE BOJIb(ppaMOBOW crupaiy,
CMOHTHPOBAHHOM 10 ocu TPyOKH Ha BOJIb(PpaMOBOii oAepxKe. BBos B 1amiry BbI-
MOJIHEH TTOCPEJCTBOM MOJIMOIEHOBBIX AJIEKTPOJOB, BIIASTHHBIX B KBAPLEBHIE HOKKH.
KoH11bI crivipasneli Tena Hakana HaBEpHYThl HA BHYTPEHHIOK 4acTh BBOJIOB. L{okoinun
BBITIOJIHEHBI U3 HUKEJIEBOM JICHTHI CO IIBOM, B KOTOPOI BBE/IEHBI HApYKHbIE MOJIHO-
JIEHOBBIE BBIBOJIBI.

TpyOKy M3roTaBIMBaIOT U3 KBApLIEBOI'O CTEKJIA U HAIIOJHSIOT aprOHOM C CO-
nepxanueM 1...2 mr iioga ox gasinenuem 0,8...1,0 Ila.

JloOaBiienne B koy0y Hoja MO3BOJSET YMEHBIINUTh PAacblIEHUE BOJb(pama
U TEM CaMbIM YBEJIMYUTH CPOK CIIYXkObI JlaMmIibl. JIammbl paboTaroT TOJIBKO B TOpH-
30HTAJIbHOM IOJIO’KE€HUH (YTroJl AOIyCTUMOTO OTKJIOHEHUs He Oonee 4°). Temnepa-
Typa KBapIieBoi Kojaobl He qoipkHa mpeBbimarh 300...350°C, 1.k, pu 60see BbICO-
KHUX TEMIIepaTypax KBaplEeBOE CTEKJIO pa3pylLIaeTcsl WM IpeTepreBaeT HeoOpaTu-
MbI€ U3MEHEHUS, B PE3yJIbTaTe KOTOPBIX YMEHbIAETCS KOA()PUIIMEHT NMPOIyCKaHUs
UK nyyen.

KOHmPOJle ble eonpocol:

1. Pacckaxute 00 yCTpOMCTBE JIaMIT HAKATHMBAHUS.

2. Ha yeM ocHOBaH MpUHIUIT PaOOTHI JIAMIT HAKAJIMBAHUS ?

3. YKaxuTe MEpOnpusiTUsl, CHIKAIOIIIEE PACIIbUIICHUE JIaMIT HaKaja.

4. YKaxuTe OCHOBHbIC IPUYMHBI CHUYKEHUS CBETOBOTO MOTOKA JIAMITbI HaKa-
JIMBaHUA K KOHITY €€ CpOoKa CIIy>KOBbI.

5. Haiite (usmyeckoe TOJKOBAaHME MPUYMUH COKPAILLIEHUS CpPOKa CIY>KOBI
JIaMITbl HAaKaJIMBaHUS TIPU YBEJIMUYCHUHU HAIIPSHKCHUS TTUTAHUS.

6. [lepeuricniure 0COOEHHOCTH YCTPOWCTBA U OCHOBHBIE XapakTepuctuku UK
JIaMIT HaKaJIUBaHUSL.

7. OOBsICHUTE YCTPOUCTBO M MPUHITUI ACHUCTBUS JIAMIIBI C BOJIB(pPaMO-HoI-
HbIM 1ukiIoM tuna K.

8. HazoBute ocobennoctu BozaeiictBust UK uzmyuenust Ha opraHu3M *KUBOT-
HBIX U MTHIIBI.
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9. HazoBuTe BENUYMHBI U €IUHULBI U3MEPEHUS, IPUMEHSIEMBIE [Tl OLICHKU
UK nyyen.

Jumepamypa

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

2. Knoppunr I''M.u ap. CripaBouHasi KHUTA JJ11 TPOCKTUPOBAHUS JICKTPHYE-
ckoro ocsemienus / [.M. Knoppunr, U.M. ®aaun, B.H. Cunopos — 2-e uzn., nepeo.
u pom.— CII6.:Oueproaromusnar. Cankt-IleTepOyprekoe ota-uue, 1992.-448 c.

3. lllexoBnos B.II. OcBeTuTenbHbIE yCTAHOBKY MPOMBIIUIEHHBIX U IPAK/IaH-
ckux o0wekToB / B.I1. llexoBioB. — M.: ®O-PYM, 2009. — 160 c.

IIpumep Tecra

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

l oM ... IMm CrieKTp ONTUYECKOTO U3ITy4EHUs
380 HM™ ... 780 HM CrexTp BUAMMOTrO U3Iy4EHUs

1 M ... 380 HM Crnektp Y ®-uznyuenus

780 HM ... | MM Cnextp UK-uznyuenus

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

1,0([)%, 0.€.

0,8

0,6 —

0,4 -

0,2 |- [f-(HI

[l

200 300 400 500 A HM

M JluneiyaTbie CHIEKTPAIbHBIE XAPAKTEPHUCTUKH

L] CrjiomHsle CrieKTpalbHbIE XapaKTePHUCTHKH

(] CmeriaHHbIe CIIEKTPAIbHbBIC XaPAKTEPUCTUKU

L] MoHOXpoMaTHYEeCKHE CIIEKTPAILHBIE XapaKTePHCTUKH

53. 3aoanue {{ 158 }} T3 Ne 158
OTMmeTbTE paBUIIbHBIN OTBET
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M, o.e.
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M Cmomnisbie CIIEKTPaIbHbIe XapaKTePUCTUKH

[ JluneituaTble CIEKTpaIbHbBIC XapaKTCPUCTUKU

L] CmermiaHHble CIEKTPaIbHBIEXapaKTEPHUCTHKH

L[] MoOHOXpOMAaTHYECKHUE CIICKTPAIbHBIC XapaKTCPHUCTUKH

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

OTMmeTbTe NpaBUIIbHBINA OTBET

,0.c.
1.0

0,8

i
VAN
2

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

>

M CwmeranHble ClIEKTPaIbHBIE XapAKTEPUCTHKU

L] JluneituaTbie CIEKTpaIbHbIC XapaKTEPUCTUKU

L] MoHOXpoMaTH4YEeCKHE CIIEKTPAIbHBIE XapaKTePHCTHKH
(] CrJorniHble CIeKTpaIbHbIE XapaKTePHUCTHKH

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

OTMeThTe TPaBUIIBHBIN OTBET
Haubonee ob1iiee onpeneneHue U3IyIeHUS:

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

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

] marepus 0co0oit popMbl, HE HMEIOIIas MacCy MMOKOS M ABMKYIIAsiCS B 0€3B03-
JYITHOM MPOCTPAHCTBE C YCKOPEHUEM

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

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

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

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

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

OTMeThTE MPaBUIIHHBIN OTBET
... YCTaHOBHJI, YTO CKOPOCTh CBETa B BOJIC MEHBIIIE CKOPOCTH CBETA B BO3IIyXe U B 0€3BO3-
JTyIITHOM TTPOCTPAHCTBE.
M Jleon ®yko
[J Orrocren ®@penenb
[ Muxaun JJomoHOCOB
L] Jxetimc MakcBesut

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

OTMeThTe MPaBUIIbHBINA OTBET
MaremMaTHuecKasi TEOpHs 3JICKTPOMArHUTHOTO ITOJIs pa3paboTaHa ...
M JxeiimcoMm MakcBesiom
L] Maiiknom dapaneem
LIdennmopom Kymepom
L] MaiikiaoMm JI>keKCOHOM

60. 3aoanue {{ 169 }} T3 No 6

OtmeThTe HpaBI/IHBHHﬁ OTBET
d’E _¢® d’E

dt*>  pe dx’

M VYpaBHeHHE dIEKTPOMAHUTHOM BOJIHBI

Ll YpaBuenue [1nanka

[l YpaBHeHHE OCHOBHOT'O 3aKOHA CBETOTEXHUKHU
L] YpaBHeHHE 21€KTPOMAarHUTHON MHAYKIIHA

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

. 27 X

M VpaBHeHHE rapMOHUYECKOM BOJIHBI, XapaKTEPU3YIOIEE MOHOXPOMATHIECKOE
U3JIy4YEHHE

[] VYpaBHeHHE rapMOHHYECKOW BOJHBI, XapaKTEPHU3YIOIIEE ONTUIECKOE H3ITyUe-
HUE

(] VpaBHeHHEe CMEIIaHOM BOJHBI, XapaKTEPU3YIOIEee MOHOXPOMATHIECKOE H3ITY-
YeHue

[J VYpaBHEeHHE CMEIIaHOM BOJHBI, XapaKTEPU3YIOIIEE ONTHUECKOE U3TYUCHUE

62. 3a0anue {{ 171 }} T3 Ne 8
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OTMeThTe NMPaBUWIbHBINA OTBET
MoHOXpOMaTHYECKUM SIBJIIETCS TAKOE U3TYyYEHUE, Y KOTOPOToO...

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

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

[J moCTOSIHHBI B TPOCTPAHCTBE U HE MOCTOSIHHBI BO BPEMEHHU aMILIUTY/1a KoJieha-
HUMN, CKOPOCTh PACIPOCTPAHEHHUS BOJIHBI U BPEMsI IIOJTHOTO MEPHO/Ia

[] He MOCTOSIHHBI B MPOCTPAHCTBE U MOCTOSIHHBI BO BPEMEHHU aMILTUTY 1a KoJieha-
HUN, CKOPOCTb PACIIPOCTPAHEHHUS BOJIHBI U BPEMsI IIOJTHOTO MEPUO/Ia

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

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

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

W=h-v

V] kBaHT SHEprun

L] gacrora sHEepruu

[J wacrora usydeHus

[ MHTEHCHBHOCTD M3JTyYEHHSI

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

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

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

h-v
c2

M macca porona

Ll umnynsc porona

L] BekTOp U3IyYEHHUSI

(] KOMMYECTBO IBIIKCHUSI
Crpykrypa pedepara:

1) THUTYJIBHBI JIHCT;

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

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

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

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

CYHKOB, cxeM (HeoOs3aTenpHas 9acTh pedepara). [IpunokeHus pacmoiaratorcs
MOCIIEI0BATEIHHO, COTJIACHO 3aTr0JIOBKaM, OTPAXKAIOIINM UX COJCpKAHHUE.

W

PR BEO~No oA

20

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

Tembl pedepaToB

CrpoeHue 1 XxapaKTEpUCTUKN COBPEMEHHBIX JIAMIT HAKAJTUBAHUS.
Oco0eHHOCTH KOHCTPYKIIUU M CXEMbI BKIIFOUEHUS JIFIOMUHECLIEHTHBIX JIaMIl.
[Ipeumy1iiecTBa KOMIAKTHBIX JIOMHUHECLIEHTHBIX JIAMII [10 CPABHEHUIO C APY-
IMMU UCTOYHUKAMU CBETA.

MHoroo0pasue NpUuMEHEHHUs TaJlOr€HHbIX UCTOYHUKOB CBETA.
[lepcniekTuBbI U chepbl MPUMEHEHHS CBETOIMOAHBIX HICTOYHUKOB CBETA.
KoHcTpyKIIMOHHBIE pa3nuyus ApaiBepOB CBETOANOIHBIX JaMII.
VYandHoe ocBelIeHe: NepCIeKTUBbI, HHHOBALIMH.

OcBeleHne B peKJIaMHOM CpeAe — BBITO1a WU HAJIEKHOCTh?
MHoroo6pasue yaaponpouHbIX U B3phIBOOIACHBIX CBETUIILHUKOB.
Baxxnocth npoekTupoBaHusi 0(pUCHOTO OCBEIICHHUS.

CBETOTEXHUYECKHE U3MEPEHUSI.

Tumnsl TIOKCMETPOB, KOHCTPYKIIMOHHBIE OCOOEHHOCTH.

O6nactu npumeneHus GuUToPpoTomMeTpoB.

IIpeumy1iecTBa ra3opa3psIHbIX HCTOYHUKOB CBETA BHICOKOTO JABJICHMUS.
Onruyeckoe U3JIy4yeHue.

BostHOBas Teopus cBera.

KopnyckyinsipHas Teopus cBeTa.

CrekTp UCTOYHUKOB CBETA: BUJIbI, KJIaCCU(pUKALIHS.

CoJTHEUYHBIN CBET: XapaKTEPUCTUKH, CIIEKTPAIILHOE PACIIPEACIICHUE.

. lIBeToBas Temneparypa HICTOYHUKOB CBETA.

Jlna npomesrcymounozo konmpons (YK-2 - CnocobeH onpenensars Kpyr 3a-

a4 B paMKax IIOCTaBJICHHOM Ocian nu BBI6I/IpaTI> OIITUMAJILHBIE CIIOCOOBI MX peuic-

HUS,

HCXOJS U3 JCUCTBYIOIIUX MPABOBBIX HOPM, HMEIOIIUXCA PECYPCOB U OTPaHU-

YEHUIA;)

=

Bomnpocsl k 3k3aMeHy

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

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

11.

12.

13.
14.

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

23.
24,

25.
26.

217,

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

BozneiicTBre onTHUECKOTO U3TYUYSHHs Ha pacTEeHUs, CIIEKTp AecTBUA (HOTO-
CUHTE3A.

Br160p crctembl OcBeleH s, OCBEIEHHOCTH 1 Kodddurnenta 3anaca. OcBe-
[IEHUE NTUIEBOTYECKUX TOMENICHUH.

Br16op Tuma uCTOYHMKA CBETAa M CBETUJIbHHUKA, HA3HAUEHHUE OCBETUTEIBHBIX
YCTaHOBOK M TPEOOBaHUS K HUM MPEAbSIBISIEMBIE.

["anorenHble 1aMIibl HaKanuBaHus. VICTOUHUKH WH(PAKPACHOTO U3ITyUECHUS,
UX XapaKTEPUCTHUKA.

JIByXJlaMIIOBbIE AaHTUCTPOOOCKOMUYECKUE CXEMbl MJIsi JIFIOMUHECIEHTHBIX
JIAMIL.

3akonsl TeroBoro u3nyudeHus (Kupxroda, Credana-bonbimana, Buna).
Teopetnuecknii KII/] nCTOYHMKOB, OCHOBaHHBIN Ha TEIJIOBOM U3JIYYEHUHU.
3HauYeHHE HMCMOJIb30BAHMS SHEPTUU ONTHYECKOTO M3IYyYEHUs MPU UHTEHCH-
(GUKalMu ¥ MOBBIIEHUH 3(P(EKTUBHOCTH CEIbCKOXO3SIIICTBEHHOTO MPOU3-
BOJICTBA.

Hcrounnku ucnonbzyemsble 1uist Y @ 00nyyeHus >KMBOTHBIX U MTHIL, IEPEUUC-
JIUTE UX HEJOCTATKU U MPEUMYIIECTBA.

Knaccudukanus razopa3psAHbIX HCTOYHUKOB BBICOKOTO JTABJICHUSI.
Knaccudukanus razopa3psHblX UCTOYHUKOB U3TydeHUs. CXeMbl BKIIOYE-
HUSI ICTOYHMKOB HU3KOTO JIaBJICHHUS.

Knaccudukaims ra3opa3psiiHBIX HUCTOYHHKOB H3Iy4YeHUsA. Y CTPOMCTBO,
MPUHITUT paOOThl TFOMUHECIICHTHOMN JIAMIIBI.

Knaccuduxkanus namn HakanvuBanus. Jlammsl HakaJIMBaHUs 00IIETO HA3HAYUE-
Hus. CriennalibHbIC JIJAMITbl HAKATUBAHMUSL.

Knaccudukanus oCBETUTENbHBIX MPUOOPOB U UX OCHOBHBIE XapaKTepH-
CTHUKHU.

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

Jlamnsr JIPT, X yCTpOWCTBO M NMpUHLMIN JAeWCTBUSA. Vcronp3oBaHue UX B
CEJIbCKOM XO35IMCTBE.

JIroKCMETp, €ro yCTPOUCTBO U Ha3HAYECHHUE.

HatpueBsbie JlamMmbl BBICOKOTO JaBJICHUS.

Ha3naueHne M OCHOBHBIE 3JIEMEHTHI IyCKOPETYJIHPYIOLIUX YCTPOMCTB.
CxeMbl BKIIFOUEHUS ra30pa3psiAHbIX JIAMIT HU3KOTO JaBJICHUS.
Knaccudukanus razopa3psAHbIX HCTOYHUKOB BBICOKOTO JaBJICHUS.
OOBbscHUTE BIUSHUE BUIA OAJIJIACTHOTO COMPOTHUBIICHUSI HA OCHOBHBIE XapaK-
TEPUCTUKH PabOTHI ra30pa3psAHOMN JIAMIIbI.

OnTuueckue cpeacTBa 0OPHOBI € JETAOIMMU HACEKOMBIMU BPEIUTEISIMH.
OcBerutenbHble PUOOPHI U O0TyYaTENH CEIbCKOX035MCTBEHHOIO Ha3Haye-
HUSL.

OcBeTUTENBHBIE YCTAHOBKH KMBOTHOBOJAYECKUX MOMENIEHUN U BBITYJIBHBIX
IJIOIIAIOK.
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28.

29.

30.

31.

32.

33.
34,

35.

36.
37.

38.
39.
40.
41.
42.

43.

44,

45.
46.
47.

OcHOBHBIE CBOICTBA U MOKa3aTeNN pabOThl HCTOYHUKOB ONTUYECKOTO U3ITY-
YEHUS.

OcHoBHBIE crcTeMbl 2((HEKTUBHBIX SPUTEMHBIX U aHTUPAXUTHBIX BEINIUH U
€IVUHHUILBI UX U3MEPEHUS.

OCHOBHBIE CIIEKTPAJIbHBIE XapAKTEPUCTUKHA MCTOYHHKA U MPUEMHHUKA ONTH-
YECKOT'0 U3IIy4YCHUS.

OCHOBHBIE YHEPTreTUUECKUE BEJIMUYMHBI ONTHYECKOTO U3ITyUYECHHS U €UHULIBI
UX U3MEPECHUSL.

Oco0eHHOCTH 3alIUThl CETEH, MUTAIOIINX UCTOYHUKHU ONTHYECKOTO U3ITyde-
HUSL.

[Tony4yeHre ONTUYECKOTO U3TYyUEHHS; OCHOBHBIE MTOHSATHS U OTIPEICTICHUS.
Pabora namn HakanMBaHMs, CBETOTEXHUYECKUE, SJHEPTETUUYECKUE, IKCIUTya-
TAallMOHHBIE XapaKTEPUCTUKU

Pacnpenenenne onTHYeCcKOro U3aydeHus 1o CrekTpy. OnTuyecKkue CBOMCTBA
TEJ.

CBETUIIBHUKY, UCITOJIB3YEMBIE B CEIBCKOM XO3SMCTBE.

Cucrema 3 (HeKTUBHBIX OaKTEPULIMIHBIX BEIUYMH M €IUHUIBI UX H3Mepe-
HUSL.

TeopeTndeckue NpeaArnoChUIKA YCTAHOBICHUSI CUCTEMBI 2()(DEKTUBHBIX BEJIH-
YUH.

Teopernuecknii KIT/l HICTOYHMKOB, OCHOBaHHBIX Ha TEILIOBOM H3JyYEHHUU.
YcranoBku 17151 ”HGOPAKPACHOTO U3ITYUYCHUSI MOJIOIHSKA NTHUI] U >KUBOTHBIX.
YceranoBku 715t o0e33apakuBanus BoAbl YD o0mydyeHueM.

VYcranoBku A1 0qHOBpeMeHHOTo Y@ 00IydYeHUs: U OCBEIICHUS B )KUBOTHO-
BOJICTBE U NTULEBOJCTBE.

YCTpONCTBO ¥ MIPUHIUN ACHCTBHS JTIOMUHECIIEHTHOM JIaMITbl HU3KOTO JIaBJie-
HUsl. CBETOTEXHUYECKHUE, JHEPTETUUECKNE U IKCIUTYyaTAllMOHHBIE XapaKTEPH-
CTHUKH.

Y CTpoiCTBO M NPUHIMIT ACUCTBHS JIIOMUHECIIEHTHOM JIAMITbI HU3KOTO JaBJIe-
HUs. DKCIUTYyaTallMOHHBIE XapAKTEPUCTUKH dTHUX JIAMII.

YcrpoiicTBo, padoTa u Xxapaktepuctuku jiammn tuma J[PJI. Cxema BKIIIOUEHHUS.
Y umerp, ero ycTpoicTBO, Ha3HAYEHUE.

dutodoromeTp, ero yCTpoUCTBO U Ha3HAUCHUE.

Ilpaxkmuueckue 3a0anus 011 IK3aMeHa

3aoanue 1.
PaccuuTaiiTe OCBETUTENIBbHYIO YCTAHOBKY JIJII OCBEIICHUS TEIUIUIIBI pa3Me-

pamu 20%10 m u BbicoTOM 2,5 M. Hopmupyemas ocserieHHocTh EH = 300 51k, K03(-
¢uuent 3amaca K3 = 1,3. Breicora cBeca cBetmibHEKa he = 0,4 M. Koaddunment
ucnonb3oBanus 1 = 0,61.

TIPJT

3aoanue 2.
Paccunrats, kakoe xommdectBo obmyuateneid tuna OT-400M c nammamu
400 HEoOXOAMMO I HOPMAIbHOTO (POTOCHHTE3a paccaibl B TEILIUIIE
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paszmepom 18%x50 M, eciii U3BECTHO, YTO OCBEIIEHHOCTH MoJkHA ObITh 8000 nk. Ko-
sbdunment 3amaca K3=1,3, koadurnuenT muanmMansHOM ocBemennoct Z=1,15.
KoaddummenT ncnonp30Banmsi CBETOBOTO MTOTOKA MPH WHJAEKCE momerieHus i=1,48
paBen 1 =0,63. Pacuer mpousBectr MeTo10M K03(phUIIMEHTa UCTIOIB30BaHUS CBE-
TOBOTO TIOTOKA.

3aoanue 3.

B npou3BoacTBEHHOM NTOMeEIIeHUH 1o apio 300 M2 U ¢ MHIEKCOM i=2 CBe-
tuinbHuKa-mMu tuna HCI102-100 tpedyercs obecnieunts En=30 nk npu K=1,5. 3a-
naHo pr=50%, pc=30%, pp=10%, z=1,15. B cBeTUIbHUKAaX TPUMEHEHA JIAMIIA TUIIA
bK215-225-100 ¢ F=1500 M. Onpenenuth HEOOXOAUMOE YHCIIO CBETUILHUKOB.

3aoanue 4.

B npowuszBoacTtBeHHOM nomenieHuu miomaaso 300 M? U ¢ uHIekcoM i=1,25
YCTaHOBJIEHO TpH Mpo0JibHBIX psifa cBeTuIbHUKOB JICIT02 (KCC Tuna /I-2). Kax-
Il cBeTWIIbHUK ¢ AByMs Jamnamu JIB40. Tpebdyercsa obecnieunts E=300 5k npu
K=1,5. 3amano pn=50%, pc=30%, pp=10%, z=1,15. CBeToBo# moTok samirsl JIb40—
3150 am. CKOJIBKO CBETUJILHUKOB B PSIY?

3aoanue 5.

PaccuuTaiiTe HEOOXOUMOE YUCIIO JIAMIT JIJIsl OCBEILICHUSI aHTapa pa3Mepamu
20%60 M u BeIcOTOM 4 M. HopMmupyemas ocBemeHHocTh Ex = 75 1k, ko3¢ dumueHT
3amaca K3 = 1,3. Koadpurnment munumansroi oceménnoct z=1,1. Beicota cBeca
ceetwibHuKA he = 0,2 M. Koaddunuent ucnonp3zoBanus = 0,61.

Ucnions3ytores nammel b215-225-150.

3aoanue 6.

Paccuutath, kakoe koaudecTBO obyuareneit ¢ nammamu JIPJI 700(6) HeoO-
XOJMUMO JJIs HOpMaJibHOTO (DOTOCHMHTE3a pacTeHUH B Teriuie pazmMepoM 20x60 M,
€CJIM U3BECTHO, YTO OCBEIIEHHOCTh A0JkHA ObITh 8000 nk. Koadduiuent 3anaca
K3=1,3, ko3¢ puument MmunumaibHoi ocBenieHHoctn Z=1,15. KoadduuueHnt uc-
I0JIb30BAaHUs CBETOBOI'O MOTOKA IMPH MHACKCe momenieHus i=1,48 pasen n =0,63.
Pacder nmpousBecTr MeTo10M KO3 PHUIMEHTA NCTIOIB30BaHUS CBETOBOTO MOTOKA.

3aoanue 7.

B nomemenun miomaneo 160 m? ¢ pn=0,5; pc=0,3; pp=0,1 Ha pacueTHOl
BbIcOTe Np=3,2 M mpeamnonaraeTcs yCTaHOBUTh cBeTHibHUKN THa JICII02-2(140-
10 (KCC tuna -3, KITJI=60%) ¢ JIJI Tuna JIb. OnpenenuTs 4ucio CBETUILHUKOB,
HeoOxoaumMoe st co3nanust ocsernieHHoctr E=300 nx mpu ko3¢ duriuente 3amnaca
K3=1,8 u koapdunmente HepapHomepHocTH Z=1,1. icrons30BaTh METOT YI€TbHON
MOIITHOCTH.

3aoanue 8.
B nmomemenun miomansio 300 M? u ¢ uHIekcoM i=1,25 YCTAHOBJIEHO TPH
npoaoabHbIX psaaa cBeTuibHUKOB JICTI02 (KCC tuma [1-2), KaXapiii CBETHIIBHUK C
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neymst namnamu JIB40. TpeOyercs oGecneunts E=300 nx npu K=1,5. 3amano
pi=50%, pc=30%, pp=10%, z=1,15. CeetwibHUKOB B psiagy 16 mT. Onpenenutsb
CBETOBOMW IOTOK OJTHOM JIaMIIbI.

3aoanue 9.

PaccuuTath, Kakoe koaudecTBo obsydareneit ¢ sammamu JIPU 250-5 HEeoO-
XOJIMMO JIJIs1 HOpMaJIbHOTO ()OTOCHHTE3a pacTeHHi B Terumile pazmepoM 10%x30 m,
€CJIM U3BECTHO, UYTO OCBEIIEHHOCTh A0JpKHA ObITh 9000 nk. Koadduiment 3amnaca
K3=1,3, ko3¢ punmenT MunuMaabpHoi ocBemeHHocty Z=1,15. Koadduruent uc-
MOJIb30BaHMUsI CBETOBOI'O IMOTOKA IMpH MHJAEKce nmomernieHus i=1,48 pasen =0,63.
Pacuer npounsBectu MeTo10M KO3 dHUIIMEHTA UCTIOIB30BaHUS CBETOBOTO MTOTOKA.

3aoanue 10.

B nomemenuu ¢ pn=0,5; pc=0,3; pp=0,1 Ha pacuetHoii BricoTe hp=3,2 M
npeanosaraeTcs yecraHoBuTh cBeTmibHUKN ThMa JICT102-2x40-10 (KCC Tumna [1-3,
KI1/1=60%) c JIJI tuna JIb. YUncno cBETUIBHUKOB, HEOOXOAUMOE JJIs CO3JdaHUS
ocsemieHnoctd E=300 5k nipu ko3 dunuente 3anaca K3=1,8 u kospdunuente He-
paBHOMepHOCTH Zz=1,]1 — 35 mryk. Onpenenuts mIomaas MOMENICHHUS.

Jnsa npomerncymounozo konmpoasn (IIKC-1 - CniocobeH ygacTBoBaTh B IIpo-
CKTHUPOBAHUH JICKTPOOOOPYI0BAHUS 00BEKTOB JICKTPOCETEBOTO X035ICTBA;)

Bomnpocsl k 3k3aMeny

1. Mertoasl pacuéTa OCBETUTEIbHBIX YCTAHOBOK.

2. OO6ny4yarenbHblE YCTAaHOBKH, HCIOIb3yEeMbIE MPHU BbIPALIMBAHUN PACTEHUM.
TpeboBanusi, MpeIbABISIEMbIE K HUM.

3. OOmue 3aKOHOMEPHOCTH BO3JCHCTBHUS ONITUYECKOTO U3TyUYCeHUSI Ha OUOJIOTH-
yeckue 00beKThl. Buibl (hOTOOMOIOTrMYECKOro NEUCTBHUS.

4. OOmue 3aKoHbI TpeoOpa3zoBaHus u3iydyeHus. KoinyecTBeHHbIE XapaKTepu-
CTUKHU MPpeoOpa30BaHHUs.

5. OCHOBHBIE TIOJIOKEHUS JIEKTPUUECKOTO pa3psa B ra3ax M mapax METaJlIoB.

6. OcCHOBHbBIE TOHATHUS U 3aKOHOMEPHOCTH TEIIJIOBOTO U3TyUYEHUS.

7. Tlopsigok IpOeKTUPOBAHUS OCBETUTEIBHBIX U 00JTy4aTeIbHbIX YCTAHOBOK.

8. IlpaBuia v HOPMBI FNEKTPUUECKOTO OCBELICHHUS.

9. Pacuér ocBeTUTENTHHOM YCTAHOBKH METOJIOM KOA(h(DUIIHMEHTA UCTIOTh30BAHUS
CBETOBOT'O IIOTOKA.

10. Pacuér ocBeTUTEIHHON YCTAHOBKU METOJIOM YAEIbHON MOIIIHOCTH.

11. PacyéTr OCBETUTENIBHBIX YCTAHOBOK C JTMHEMHBIMA HCTOYHUKAMHU WU3JIYYCHHUS.

12. Cxema BKJIIOUYEHHUS CTaHAAPTHON JTIOMUHECIIEHTHO JJaMIIbl U €€ paboTa.

13. CxeMbl BKIIFOUEHHUSI Ta30pa3psIHbIX JaMIl HU3KOTO JIaBJIEHU U Kilaccuduka-
1us (cTaprepHbie, OeccTapTepHBIE).

14. ToueyHslil METOJ] pacyéTa OCBETUTENIbHBIX YCTAHOBOK.

Ilpaxkmuueckue 3a0anus 011 IK3ameHa
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3aoanue 1.

B 06u1ecTBeHHOM NOMeIeH!H miomansio 100 M? U ¢ MHIEKCOM 1=2 CBETUIIb-
Hukamu tuna JIIO16-40 tpedyercs obecneunts EH=300 nx npu K=1,5. 3anano
pri=70%, pc=50%, pp=30%, z=1,15. B cBeTunbHUKE IpUMeHeHa Jamiia Tuna JI/140-
1 ¢ F=2600 nm. OnpenenuTs HE0OX0IUMOE YUCTIO CBETUIILHUKOB.

3aoanue 2.

B npousBoacTBEHHOM noMelIeHuu 1omanasio 200 M? 1 ¢ HHAEKCOM i=1,25
YCTaHOBJICHO JBa MPo10yibHBIX pssia cBeTiwiibHUKOB JICII02 (KCC tuma /I-2). kax-
JbIN cBeTHUIILHUK ¢ ofxHoM nammoi JIb40. Tpebyercs obecneunts E=100 5k npu
K=1,5. 3agano pn=50%, pc=30%, pp=10%, z=1,15. CBeToBo# noToK Jiam1ibl JIb40—
3150 M. CKOJIbKO CBETUIILHUKOB B Py ?

3aoanue 3.

PaccunTaiiTe HEOOXOAUMOE YHCIIO JIaMTI JIsl OCBEIICHUS CKJIa/ia pa3MepaMu
10x30 m u BeicOoTOM 5 M. Hopmupyemast ocsemennocts En = 50 5k, K3=1,3, z=1,1.
Bricora cBeca cBetmiibHUKA he = 0,5 M. Koadunment ucnonb3oBanus n = 0,61.

Hcnons3ytores mammbl bK215-225-100.

3aoanue 4.

Paccunrath, Kakoe konmuuecTBO oOmyuarenei ¢ jamnamu JIPJI 1000(6) HeoO-
XOJIMMO JIJIs HOpMaJIbHOTO ()OTOCHHTE3a pacTeHHil B Teruuiie pazmepoM 20x60 m,
€CJIM U3BECTHO, YTO OCBEIIEHHOCTH JA0bkHA ObITh 12000 nk. Koaddunuent 3anaca
K3=1,3, ko3¢ dunmenT MuanMaibHON ocBemeHHoctn Z=1,15. Koaddunment nc-
MOJIb30BaHMUSI CBETOBOI'O MOTOKA MPpH MHACKce momerieHus i=1,48 pasen n =0,63.
Pacuet npousBectu MeTo10M KO3(h(OUIIMEHTA UCTIOIB30BaHUS CBETOBOT'O MOTOKA

3aoanue 5.

B nomemennu momanso 70 M2 ¢ pn=0,5; pc=0,3; pp=0,1 Ha pacueTHOH BbI-
core hp=3,2 M mpeamnonaraercst yctaHoBUTh cBeTHwiIbHUKHN Tuna JICT102-2(140-10
(KCC Tuna /-3, KI1[I=60%) ¢ JUI tuna JIb. Onpenenutrs 4UCIO CBETUIILHUKOB,
HeoOxouMoe J1st co3nanus ocerenHoctd E=50 nk mpu K3=1,8 u z=1,1.

3aoanue 6.

B nomemennu miomanpio 200 M2 U ¢ uHAEKCOM i=1,25 yCTaHOBJIEHO YEThIpE
npoaosbHbIX psaga ceeTusibHUKOB JICTI02 (KCC tuna [-2). kaXkaplii CBETUILHUK C
neymsi namnamu JIB18. Tpebyercs obecneunts E=100 nx mpu K=1,5. 3agano
pi=50%, pc=30%, pp=10%, z=1,15. CBerwiibHUKOB B psgy 12 mTt. Onpenenutsb
CBETOBOM IMMOTOK OJIHOM JIAMITHI.

3aoanue 1.

B nomemennu mnomaasto 70 m2 ¢ pn=0,5; pc=0,3; pp=0,1 Ha pacueTHOM BbI-
core hp=3,2 m npennonaraerca ycranoButh 10 cBetunbHukoB tuna JICI102-2x40-
10 (KCC Ttuna -3, KIII=60%) ¢ JIJI Tuna JIb. Onpenenuts HEOOXOAUMYIO MOIII-
HOCTb JIaMII, HEOOXOIUMBIX I co3aanus ocBemeHHocTH E=50 nk npu K3=1,8 u
z=1,1.
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3aoanue 8.

B 1npon3BoaCTBEHHOM MoMeIneHuy miomansio 400 Mm% u ¢ uagekcom i=1,25
YCTAHOBJICHO YeThIpe MPoA0abHBIX psna cBeTwibHUKOB JICII02 (KCC tnma /I-2).
KaXXIbIi cBeTHIBLHUK ¢ 01HOM Jammoi JIB40. Tpebyercs obecnieunts E=100 nx npu
K=1,5. 3apano pn=50%, pc=30%, pp=10%, z=1,15. CBeToBoi1 noTox sammsi JIb40—
3150 M. CKOJIBKO CBETUIILHUKOB B PATY?

3aoanue 9.

PaccuunTaiiTe HE00X0UMOE KOTMYECTBO JIaMII JIJIsl OCBEILEHUS aHTapa pa3Mme-
pamu 20%40 m u BbicoTOM 5 M. Hopmupyemas ocsemeHHocTs EH=30 5K, k03¢ du-
nuenT 3anaca Kz=1,3. Koaddunnent MunnMansHoit ocBeménnoct z=1,1. Bricota
cBeca ceetuiibHUKA he=0,5 M. Koaddunment ucnonszopanus n=0,61.

Hcnonp3yrores mammnst JIZ80.

B cooTBercTBHM € y4EOHBIM IJIAHOM OOYYalOIIMECS BBINOIHSIIOT KYpCOBOM

poeKT. 110 uToram BBIMOJHEHHS] KypCOBOT'O MPOEKTA OLIEHUBAKOTCS KOMIIETEHIINH
YK-2 u OIIK-2.

Temul Kypcoevix npoekmoe
Pacuér ocBeTuTENBbHON YCTAHOBKHM POJUIBLHOIO OTAEIEHUS HA 17 KOPOB.

Pacuér smeKTpruecKkoro OCBEIICHUS TEASTHUKA Ha 228 TOJIOB.

Pacuér ocBeTuTEeNbHON YCTAaHOBKM KOHIOIIHU Ha 20 paboyux JIoIIaien.
Pacuér ocBeTuTenbHOM ycTaHOBKH 0110Kka KOpMoBOii 30HbI Ha 800 rosioB KPC.
Pacuér ocBeTUTENbHON YCTAHOBKU YETBIPEXKOMHATHOTO OPUTaIHOTO JOMA.
Pacuér ocBeTuTenpbHOM ycTaHOBKM cBUHApHKKA Ha 100 ronos.

Pacuér ocBeTUTENBHON YCTAHOBKM OpUTAIHOTO JIoMa Ha 25 YeNoBeK.

Pacyér ocBeTUTENBbHOM YCTAHOBKH KOHIOIIHU Ha 23 KOOBUTUIIBI.

©ooNOOOAWNE

Pacuér ocBeTUTEIPHON YCTAaHOBKU KYMBICHOTI'O LI€XA.

[EEY
o

. Pacuér ocBeTuTeNnbHON yCTAaHOBKM CBUHApHUKA Ha 240 MecT.

[HEN
[EEN

. Pacuér ocBeTuTENbHON YCTAHOBKM MOJIOYHOTO OJIOKA.

[HEN
N

. Pacu€T ocBeTUTEIbHON YCTAaHOBKHU TOCCTAHITUY 110 TUIEMEHHOM paboTe.

[HEN
w

. Pacu€t ocBeTuTenpHOM ycTaHOBKM CBUHApHHKA Ha 1500 mecr.

[EEY
SN

. Pac4€r ocBeTUTENHHOM YCTAHOBKH Y4aCTKOBOM BETEpUHAPHOM JIEYEOHHULIBI.

[EEY
(S

. Pacu€r ocBeTuTENnbHON YCTAaHOBKM BTOPOTO ATa)ka CKjana JEe3HMH(EKINOH-
HBIX CPEJICTB.
16. Pacuét ocBeTuTeNbHON YCTaHOBKH KOpoBHUKA Ha 200 KOpOB.
17. Pac4u€t OCBETUTENbHON YCTAHOBKH POJUIBHOTO OTHAENEHUS C MPO(HIAKTO-
puem Ha 48 MmecT.
18. Pacuért ocBETUTEIHLHON YCTAHOBKM CBUHAPHUKA Ha 576 TOJIOB.
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19. PacuéTt ocBETUTEIHLHON YCTAHOBKHM KOPOBHUKA Ha 25 KOPOB.
20. Pacuér ocBeTUTENHbHOM YCTAHOBKY ITUYHUKA JJIs BBIPAIIMBAHUS UH/IIOKOB Ha

330 romnos.

21. Pacuér ocBeTUTEIHHON YCTAHOBKU OpUTAIHOTO IoMa Ha 15 yenoBexk.
22. Pacy€T OCBETUTENIbHON YCTAHOBKHU XOJIOMUIBHUKA JIJIsl XPAHEHUS KaITyCThI.
23. Pacy€T oCBETUTENHHOM YCTAaHOBKH CKJIaJa JETKOBOCIIAMEHSIIOIICIHCS KUI-

KOCTH.

24. Pacy€T 0CBETUTENLHOM YCTaHOBKH MpoQuiIakTopus rapaxa Ha 60 aBToMoou-

JEN.

25. Pacuér oCBETHTENHHON YCTAHOBKH 3aKPBITOTO CKJIa/a Uil PEMOHTHO-TIPOH3-

BOJICTBEHHBIX 0a3.

26. Pacuér ocBETUTENIbHON yCTAaHOBKM TaKEIAKHOTO CKJIaJa ¢ PEMOHTHOM Ma-

CTEPCKOM.

2. Pacuér oCBETUTENIbHON yCTaHOBKU TPEXCTEHHOT0 HaBeca Ha 60 BepOrogoMa-

TOK.

[1o n3ydenuro Kypca JaHHOM JUCHUIUIMHBI CTYAEHTHI BBIIIOJIHSAIOT KypCOBOU
npoekT. Tema KypcoBoro npoekra: «Pacuer cBeTOTEXHUYECKO YCTAHOBKU MPOU3-
BOJCTBEHHOTO 00bEeKTa». L{ebio mpoeKTa sBJsieTCs pacliupeHue, yriayoaeHue 1 3a-
KpEIUJIEHUE TEOPETHUECKUX 3HAHUM CTYJIEHTOB B BOIPOCAX MPAKTUYECKOTO MPOEK-
TUPOBAHUS OCBETUTENIbHBIX YCTAHOBOK MPOU3BOJCTBEHHBIX 0OBEKTOB.

O6weMm kypcoBoro npoekta coctaBisier 30-40 crpanun ¢popmata A4. I'padu-
yecKkas 4acTh KypcOBOTo MmpoekTa pazMemaercs Ha 1 mucte dpopmara Al.
KypcoBoii mpoeKT COCTOUT U3 OSICHUTEIbHOM 3aMMCKH U TpaduuecKon 4acTu,
KOTOpBIE€ MPEJICTABISIOTCS CTYACHTOM B (pOpME OTYETHOIO JOKyMEHTa. 3a/laHue
BKJIIOYAET B ceOsi 27 BapuaHTOB HanboJjiee YacTO BCTPEUAIOIINXCS B CEIBCKOM XO-
31ICTBE MPOU3BOJICTBEHHBIX 0OBEKTOB, YTO MO3BOJIIET OXBATUTh BCE OCOOEHHOCTH
TII B cenbCKOM XO35IMCTBE.
KypcoBoli mpOeKT COCTOUT M3 ABYX YaCTEH: CBETOTEXHUYECKOW U DIIEKTpUYE-
ckoii. CBeTOoTeXHUYECKasi YaCTh pabOThI BKIIIOYAET B ceOsI:
e Bri0op HCTOYHHUKOB CBETA.
Br160p HOpMHUPOBAHHOI OCBEIIEHHOCTH.
Br160p BH1a U cCCTEMBI OCBEUICHMS, TUTIA CBETHJILHUKOB.
Br160op koaduirieHToB 3anaca U 100aBOYHON OCBEIIEHHOCTH.
Pacuér pazmelnieHus CBETUIIbHUKOB.
Pacyér cBeTOBOro MOTOKA JIAMIIBI.
e (CocraBlieHHE CBETOTEXHUYECKON BEIOMOCTH.
DNEeKTpUYECKas 4acTh PaOOThI COAEPIKUT:
e Bri0op MecT pacnoioKeHHsI MaruCTpaibHBIX U TPYHIOBBIX IIUTKOB.
e Pa30uBKy Tpacchl CETH U COCTaBJICHHE CXEMbl MUTAHUS U YIPaBICHUS
OCBEIICHUEM.
e Brpi00p BH1a IPOBOAKH U CIIOCOOA MPOKIAIKH.
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Pacuér cetu mo 1omycTuMor NoTepE HAMPSKEHUS € TOCIEYIONIEN PO-
BEPKOM CEUEHUS O TUTEIIBHO JOMYCTUMOMY TOKY.

Pacuér u BBIOOD 3alIUTHl OCBETUTEIILHON CETH.

Pa3paboTky pexkoMeHmauii 1Mo MOHTaXY OCBETUTEIbHOW YCTaHOBKH,
Mep 3aLIUTHI OT MOPAKECHUS FJICKTPUIECKUM TOKOM.

I'padmdeckas yacTh pabOTHI COCTOUT U3 OJHOTO JncTa (hopmara Al Ha KOTO-
POM JTOJKHBI OBITh:

[Tnan u pa3pe3 00beKTa C yKazaHHEM €r0 OCHOBHBIX pa3MepoB, C HaHe-
CEHHEM CBETUJILHUKOB Ha IMJIaHE MMOMEIIIEHUS, PO3ETOK, BHIKIIIOUATEINEeH,
MOHIDKAIOLIUX TPaHCPOPMATOPOB, OCBETUTENBHOM ceTu pabodero, Je-
KYPHOTO U aBaApPUHHOTO OCBEIICHUS, MUTAIOIINX U TPYIIOBBIX HTUTKOB.
Howmepa oTnenbHbIX TOMEIIeHH, 3HAaYeHHUs] HOPMHUPOBAHHOM OCBEIIIECH-
HOCTH B KaXJI0W TTOMEIIIEHUH, KOJIUYECTBO U TUI CBETUJILHUKOB, MOIII-
HOCTb JIaMIT B CBETHJIbHUKE U €T0 BBICOTY TOJIBECA.

Kaxmas rpynmna cetu 40JKHA OBbITh CHA0XKEHA MOIMKUCHI0, COACPIKAIIICH:
HOMEp TPYIIIBI, MapKy MPOBOJA, TUIOMIAIb €T0 CEYCHUS B CIIOCO0 Mpo-
KJTQJIKU.

OKCIUTMKAIUS TTOMEIICHU.

PacuéTHasi cxema OCBETUTEIILHON CETH.

Crnenuduxanus Ha 000pYyI0BaHUE U MaTEPHUAIBI.

[Ipu BBINOJIHEHHH KYypCOBOT'O MPOEKTa MCIOJIb3YEeTCS] OCHOBHAS U JIOMOJIHU-
TeJIbHAs JIUTEPATYpPA.

ConepxaHnue 3Tamna dopmupyembie komreTrennuu (coraacuo PIT)
* Bribop nctouHukoB | YK-2 - CiocobOeH ornpeaensTh Kpyr 3a7a4 B paMKax
CBETAa. MOCTABJICHHOW II€TM W BHIOMpPATh ONTHUMAIbHBIC

* Bribop HOpMHpOBaHHOM
OCBEIICHHOCTH.

* BpIiOOp BUAa U CUCTEMBI
OCBEIICHUSI, TUMA CBETUJIb-
HUKOB.

* Bribop kosdduimenTon
3araca U 100aBOYHOU OCBe-
IEHHOCTH.

* Bribop mecT pacnonoxe-
HUS  MarucTPaJIbHBIX U
IPYNTIOBBIX HIUTKOB.

» Pa306uBKy Tpacchl cetu u
COCTABJICHHE CXEMbI THUTa-
HUS U YIIPABJICHUS OCBEIIIe-
HUEM.

* Bri0op Bua NpoBOJKH U
croco0a MPOKJIAIKH.

CIOCOOBI MX PEIICHUs, UCXOJS U3 JICHUCTBYIOIINX
MPABOBBIX HOPM, UMEIOIIUXCS PECYPCOB U OTPAHU-
YEeHUH,
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» Pacuér pasmemienus cse- | [IKC-1 - CnocoOen yuacTBOBaTh B MPOEKTHPOBa-
TUJILHUKOB. HUU 3JIEKTPOOOOPYIOBaHUS OOBEKTOB 3IJIEKTPOCE-
* Pacuér CBETOBOrO IIO- | TEBOTO XO3SMCTBA;

TOKA JIAMITBI.

* CocraBieHue CBETOTEX-
HU4YECKOW BemoMoctu Pac-
Y€T CETH MO AONMYCTUMOU
MOTEPE HAMNPSHKEHUSI C I0-
CJICIYIOLIIEW TTPOBEPKOM Ce-
YEHUS M0 JJIUTEIIBHO JOIMy-
CTUMOMY TOKY.

* Pacué€rt u BpIOOp 3aIUTHI
OCBETUTEIILHOW CETH.

* Pa3paboTky pexkomeHja-
AN 10 MOHTaXy OCBETH-
TEJIbHOW YCTaHOBKH, MeEp
3alUTBl  OT TOpPaKEHUs
ANEKTPUUYECKUM TOKOM.

7.4 MeToauveckue MaTepualibl, onpeaeasoye Npoueaypbl OleHNBA-
HHUSl 3HAHUM, YMEHHMH, HABBIKOB XAPaKTEPU3YKWIUMX 3Tanbl GopMUpoOBaHMS
KOMIIeTEeH UM

KonTtpones ocBoenus aucuuruivasl b1.B.1.10 «DnekTpuyeckoe OCBEIEHUEY
npoBoauTcst B cooTBeTcTBUU ¢ [IMKyOI'AY 2.5.1 «Texkymuit KOHTpOJIb yCIieBaeMo-
CTH W TIPOMEXKYTOYHAsI aTTECTalUs CTYIACHTOB». TEeKYIIUil KOHTPOJb MO JUCIH-
IUTMHE TI03BOJISIET OIICHUTH CTETICHb BOCHPHUATHS YYEOHOTO MaTepualia M MPOBO-
JUTCS JJIS OLEHKH Pe3yIbTaTOB U3YUYCHHSI Pa3/IeIOB/TeM TUCIUIUTHHBL. T eKyIuii
KOHTPOJIb TPOBOAMUTCS KaK KOHTPOJIh TEMAaTHUYECKHI (IT0 UTOTaM M3y4eHUs OIpeie-
JICHHBIX TEM AWCIUIUIMHBI) U PyOEKHBIN (KOHTPOJIH OMPEACIICHHOTO pa3jiesa Uiu
HECKOJBKHX Pa3JIeioB, Mepe]l TeM, KaK MPUCTYIUTh K U3yYCHHUIO 0YE€PETHON YacTh
y4eOHOTO MaTepuana).

Kputepusimu ouenku pedepara sBISIOTCS: HOBU3HA TEKCTa, 00OCHOBAH-
HOCTh BHIOOpA UCTOYHUKOB JIUTEPATYPHI, CTCTICHh PACKPBITHSI CYIIIHOCTH BOMPOCA,
coOmtoieHns TpeboBaHmii K 0POPMIICHHIO.

OreHKa «OTJIMYHOY» — BHITIOJTHEHBI BCE TPEOOBAaHUS K HalMCaHUIo pedeparta:
o003HaveHa mpodJieMa U 000CHOBaHA €€ aKTyaJIbHOCTh; C/IeJIaH aHaIU3 Pa3InIHbIX
TOYEK 3PEHUS Ha pacCMaTPUBAEMYIO TIPOOJIEMY | JIOTUYHO M3JI0KEHa COOCTBEHHAs
MO3UIHS; CPOPMYITUPOBAHBI BBIBOJBI, TeMa PACKPBHITA IMOJHOCTHIO, BBIACPIKAH
00bEM; coOJI0IEHBI TPEOOBAHUSI K BHEIIIHEMY O(DOPMIICHHIO.

OneHka «X0po10» — OCHOBHBIE TpeOOBaHUsI K pedepaty BBIIIOJIHEHbI, HO IIPU
3TOM JIOMYILEHbI HEAOUETH. B 4aCTHOCTH, IMEIOTCS HETOUHOCTH B U3JI0KEHUU Ma-
Tepuana; OTCYTCTBYET JIOTHYECKas IMOCIEIOBATEIbHOCTh B CYXKICHHUAX; HE
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BBIJIEpKaH 00bEM pedeparta; UMEIOTCS YITYIIeHUS B OOPMIICHHH.

OreHKa «y10BJI€TBOPUTEIbHO» — UMEIOTCS CYIIECTBEHHBIE OTCTYIICHUS OT
TpeOoBaHMil K peeprupoBannio. B yacTHOCTH: TeMa OCBeleHA JHIIb YaCTUYHO; J10-
MyIIeHbl (PaKTUUECKUEe OIMOKHU B COJepKaHuU pedepaTa; OTCYTCTBYIOT BBIBOIBI.

OreHka «Hey10BJIeTBOPUTEIBLHO» — TeMa pedepara He pacKpbiTa, 0OHapy-
KUBAETCS CYIIECTBEHHOE HETIOHMMaHHE Mpo0ieMbl Win pedepaT He IpeCTaBICH
BOBCE.

Kpurepuu ouenku j1adopaTopHbIX padoT

Ouenka «5» (OTJIUYHO): BBIMOJHEHBI BCE 3aJaHUs Ja0OpaTOPHOM pabOThI,
CTYACHT YETKO 1 0€3 OMMOO0K OTBETHII HA BCE KOHTPOJIBHBIC BOIIPOCHI.

Ounenka «4» (XOpouIo): BBINOJIHEHBI BCE 3a/laHusl 1ab0OpaTOpHOUM paldoThl,
CTYAEHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEUaHUSIMHU.

Ouenka «3» (YIOBIETBOPUTEIBHO: BBIIIOJHEHBI BCE 3a/1aHUs 1a00paTOPHOM
paboTHI C 3aMEeUaHusIMH, CTYICHT OTBETHII HA BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMeda-
HUSIMH.

Ouenka «2» (He 3a4T€HO): CTYJIEHT HE BBIMOJHUI WU BBIIOJHWI Hempa-
BUJIBHO 3aJaHus TabOpaTOpHON pabOThI; CTYyIEHT OTBETWJ Ha KOHTPOJIbHBIE BO-
MIPOCHI C OITMOKAMU WM HE OTBETHJI HA KOHTPOJIbHBIE BOITPOCHI

Kpurtepuu oieHKH 3HAHMIA NPU NPOBEIEHUHN TECTUPOBAHUSA

Ol1ieHKa «OTJHUYHOY» BBICTABIISIETCS MPHU YCIOBUU MPABUIIBHOTO OTBETA CTY-
JIEHTa He MeHee ueM Ha 85 % TeCTOBBIX 3aJaHUi;

OlieHKa «XOPOII0» BBICTABIISIETCS MPU YCIOBUM MPABUIBHOTO OTBETA CTY-
neHTa He MmeHee ueM Ha 70 % TeCTOBBIX 3aJaHUI;

O1ieHKa «y0BJETBOPUTEIbHO0Y» BBICTABJISETCS MPU YCIOBUU MPaBUIHLHOTO
OTBETA CTyJCHTA HE MeHee ueM Ha 51 %;

OlieHKa «HEYAOBJIETBOPUTEIbHO» BBICTABJISECTCS TMPU YCIOBUU TPaBUIIb-
HOT'O OTBETa cTyJeHTa MeHee yeM Ha 50 % TeCTOBBIX 3aJaHUM.

Pe3ynbTaThl TEKYIIETO KOHTPOJIS UCIIOJIB3YIOTCS MIPU MPOBEACHUN TTPOMEXKY-
TOYHOM aTTECTallUH.

KpuTtepun o1ieHKH KypcoBOTo MpoeKTa

OreHKa «OTJIMYHOY» — KypCOBOHM MPOEKT BBHITIOJHEH B IIOJTHOM 00BEME C yUe-
TOM BCE€X YCTAaHOBJICHHBIX TPEOOBAHUU MO CTPYKTYPE M COJACP>KAHUIO; BCE TPOBE-
JIEHHBIE PAaCcUeThI MOJTBEPKIAIOT 1[EIECO00Pa3HOCTh BBIIBUHYTON UJCH; CTUIIH W3-
JIO’)KEHUSI MaTepraja U Ka4eCTBO paOOThI CBUACTEIICTBYIOT O TOTOBHOCTH 00y4aro-
merocst K mpoecCuoHaIbHOM AeSTeILHOCTH B 00J1aCTH OU3HEC-TNIAHUPOBAHUS; BO
BpEMSI 3aIIUTHI KyPCOBOTO MPOEKTA OOYJAIOIIHMICS AepKaJCS YBEPEHHO, Ha BCE BO-
IIPOCHI JTaJT UCUYCPITBIBAIOIINE OTBETHI.

OreHKa «XOPOI0» — KypCOBOH MPOEKT BHITIOJIHEH B MTOJITHOM 00BbEME C yUe-
TOM BCEX YCTAaHOBJICHHBIX TPECOOBAHHMI 110 CTPYKTYPE U COJICPIKAHHIO; B IICIIOM pac-
YEThI BBITTOJTHECHBI BEPHO TTPH BO3MOXXHOM HAJIMYUU HEOOJIBIINX OIIUOOK, KOTOPHIE
BITOCJICICTBUM OBUIM MCIIPABJICHBI; KAYE€CTBO Pa0OTHI CBUACTEIIHCTBYET O BO3MOXK-
HOCTH 00y4Yaromerocs B JaJIbHEHIIIEM 3aHUMAaThCS pa3padOTKOM OM3HEC-TIJIAHOB; BO
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BpeMsl 3alUThl KYpCOBOTO MPOEKTa OOYyYarOUIMICs Aepxaycs JOCTaTOYHO YyBe-
PEHHO, Ha BCE BOMPOCHI AaJT MOJTHBIE OTBETHI.

OneHka «yA0BJI€TBOPUTENbHO» — KYypCOBOM MPOEKT BBINOJIHEH B MOJHOM
o0BEMe C YIETOM BCEX YCTAHOBJICHHBIX TPEOOBAHUI 110 CTPYKTYPE U COACPIKAHUIO;
OoJibllIas YacTh PACUETOB BBHIMOJIHEHA BEPHO, B TO K€ BPEMS €CTh CYIIECTBEHHBIE
OIMOKH, KOTOPBIE OB UCIIPABJICHBI HE MTOJTHOCTHIO; BO BPEMS 3alITUTHI KYPCOBOTO
IIPOEKTa 00YHArOUIUICS IepKaJICA HEOCTaTOYHO YBEPEHHO, HE AAJT IOJIHBIE OTBETHI
Ha BCE BOIPOCHI.

OneHka «Heyd0BJETBOPUTEIbHO» — KYPCOBOM MPOEKT HE COOTBETCTBYET
YCTaHOBJICHHBIM TPEOOBAHUSIM IO CTPYKTYPE U COJEPKaHUIO; 3HAUUTEIbHAS YaCTh
pPacyeToB COJIEPKUT OMIUOKH, KOTOPBIE HE OBLIM UCTIPABIIEHBI TOJIHOCTHIO; BO BpeMs
3alIUTHI KYPCOBOTO MPOEKTa 00YHAIOIIUICS JAeprKajCcsi HEYBEPEHHO, HE 1all OTBETHI
Ha BCE BOIMPOCHI JIMOO HE ObLT JOMYIIEH K 3allIUTE U3-32 HETOTOBHOCTH PA0OTHI.

Kpurepuu oueHkn Ha IK3aMeHe.

OueHka «OTJIMYHO» BBICTABIISIETCA 00yUaroIIeMycs, KOTOpbI 001a1aeT Bee-
CTOPOHHUMH, CUCTEMATU3UPOBAHHBIMU U TTYOOKMMHU 3HAHUSIMU MaTepHaia yueo-
HOI MpOorpaMMbl, yMeeT CBOOOJHO BBIMIOJHATH 3aJaHMs, IPEAYCMOTPEHHbIE yueO-
HOM IIPOrpaMMOM, YCBOMJ OCHOBHYIO M O3HAKOMMIICSI C JTOIIOJIHUTENBHOM JINTEpa-
TypOH, pEeKOMEHJ0BaHHOM yueOHOM porpamMmmoid. Kak npaBuiio, olieHKa «OTIMYHOY
BBICTABJIAETCS O0YUAIOUIEMYCsl YCBOMBIIEMY B3aUMOCBS3b OCHOBHBIX IIOJIOKEHUH U
HNOHATUN AMCUMIUIMHBI B UX 3HAYEHHUH Ul IPUOOpEeTaeMoi CrenuaibHOCTH, IPo-
SIBUBILIEMY TBOPYECKHE CIIOCOOHOCTH B TOHUMAaHUU, U3JI0KEHUH U UCIIOJIb30BAHUN
yueOHOTro Marepuana, NpaBuiIbHO 0OOCHOBBIBAIOLIEMY IIPUHSTHIC pELIeHUs, Bllajie-
IOIIEMY PA3HOCTOPOHHUMU HaBBIKAMU U IIPUEMAMHU BBIIIOJIHEHHUS ITPAKTUYECKUX pa-
0OT.

OueHka «X0pomo» BBICTABIIAECTCS 00y4aroleMycsi, OOHapyKUBILIEMY TOJI-
HOE 3HaHWE MaTepuaia y4yeOHOW MporpamMMbl, YCIEIIHO BBITOJHSIIOWIEMY Mpeay-
CMOTpPEHHBIE yUeOHOM MporpaMMou 3aJ1aHusl, yCBOUBILIEMY MaTepual OCHOBHOM JIv-
TepaTypbl, pEKOMEH/I0BaHHON y4yeOHOH mporpammoil. Kak nmpaBuiio, olieHKa «Xo-
pOILIO» BBICTABIISIETCS 00yYarolEeMycsl, OKa3aBLUIEMy CUCTEMAaTU3UPOBAHHBIN Xa-
pakTep 3HAHWM MO AUCHUIUIMHE, CIIOCOOHOMY K CaMOCTOSITEIbBHOMY MOIMOJIHEHUIO
3HAaHWI B X0Ji€ JajpHelell yueOHoi U mpoecCHOHAIbHON JesTEeNbHOCTH, Mpa-
BWJIBHO NPUMEHSIONIEMY TEOPETUUECKUE TOJIOKEHNS IIPU PEILIEHUN MPAKTUYECKUX
BOIPOCOB U 3aj1a4, BJIaJICIOLIEMy HEOOXOAMMBIMU HAaBBIKAMU U TIPUEMaMU BBITIOJI-
HEHUS MTPAKTUYECKUX PaboT.

OuneHka «yI0BJEeTBOPHUTEIBHO» BBICTABIACTCA O0y4aroLIEeMycs, KOTOPbIH
noka3aj 3HaHHuEe OCHOBHOTO MaTepuaia yueOHOI nporpaMmsbl B 00beMe, 10CTaTOu-
HOM U HEOOXOJIUMBIM JUTsl JabHEHIIEH yueObl U IPECTOSIIEH paboThl 1O CIeIH-
aJIbHOCTH, CIIPABUJICS C BBIMOJHEHUEM 3a/IaHUM, MPETyCMOTPEHHBIX Y4eOHOU Mpo-
rpaMMOM, 3HAKOM C OCHOBHOM JIMTEpaTypOl, peKOMEHI0BaHHOHN yueOHOM mporpam-
Moii. Kak npaBuiio, olleHKa «yJOBIETBOPUTEIHLHOY» BBICTABISAECTCA 00yUYaOIIeMycs,
JIOIYCTUBILIEMY IIOTPEIIHOCTH B OTBETAX HAa 3K3aMEHE WJIN BBIIIOJIHEHUH DK3aMEHa-
LUOHHBIX 33JaHuil, HO 00JIaJaloIeMy HEOOXOAMMBIMU 3HAHUSIMU MO PYyKOBOJ-
CTBOM IIpenojaBareiis Il YCTPaHEHUs OSTHUX IIOIPEIIHOCTEH, HapyllaroleMy
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MOCJIEIOBATEIBHOCTh B M3JI0’KEHUU Yy4eOHOIro Marepuaja U MCHBITHIBAIOIIEMY 3a-
TPYAHEHUS MIPU BBITIOTHEHUU MPAKTUYECKUX PAOOT.

OueHka «HeyJd0BJIETBOPUTEIbHO0» BHICTABIIACTCS O0y4aroleMycs, HE 3Ha-
IOLEMY OCHOBHOM 4acTH MaTepuaia yueOHOH MporpamMmmel, T0MYCKAOIEMY ITPUH-
UMHAATbHBIE OIIMOKY B BBITTOJTHEHUU TPEAYCMOTPEHHBIX YU4€OHOM MporpaMmMoi 3a-
JIAHWU, HEYBEPEHHO C OOJIBIIIMMU 3aTPYTHECHUSIMUA BBITIOIHSIONIEMY TPAKTUUYECKUE
paboTel. Kak mpaBuiio, OLleHKa «HEYJOBJIETBOPUTEIBHO) BBICTABIISIETCS OOyYaroIIe-
MyCsl, KOTOPBIA HE MOXET MPOJAOHKUTH 00yUEHUE WM IPUCTYIUTD K JACSITEIIbHOCTH
O CIEUATLHOCTH 110 OKOHYAHUU YHUBEPCHUTETA O€3 JOMOTHUTEIbHBIX 3aHSATHH 110
COOTBETCTBYIOIIECH NUCIUIIIINHE.

8 IlepeyeHb OCHOBHOI M IONOJHUTEIbHOM JIUTEPATYPbI
OcHoBHas yueOHas1 JIUTEpaTypa

1. amnuioB, A. b. OCHOBBI CBETOTEXHUKHU [ DIEKTPOHHBIN pecypc] : y4eOHHUK
1151 By30B / A. b. lllammos. — U3x. 2-e, non. u niepepad. — M. : Jloroc, 2012. — 256
c. — (HoBas ynuBepcu- terckas 6monmotexa). - ISBN 978-5-98704-586-2 - Pexxum
noctyna: http://znanium.com/catalog/product/469432 . — 3bC Znanium.

2. DnexTpuyeckoe ocpelmieHue: YdeOnoe mocobume / [poboB A.B. -
Mu..PUITIO, 2017. - 219 c.: ISBN 978-985-503-726-3 - Pexum pmocryma:
http://znanium.com/catalog/product/978374. — 3bC Znanium.

3. OcBEeTHUTENbHBIE YCTAHOBKHU MPOMBINIIEHHBIX U TPAKIAHCKUX OOBEKTOB :
yue0. nocodue / B.II. [llexoBuoB. — M. : DOPYM : UHOPA-M, 2019. — 158 c. —
(Cpennee npodeccuoHalibHOe  OoOpa3oBaHue). - Pexxum  moctyna:
http://znanium.com/catalog/product/1003778. — 3bC Znanium.

4. Opanckuii FO.I'. OcHOBBI CBETOTEXHUKH [ DIEKTPOHHBIN pecypc]: yueOHOe
nocoobue/ Opanckuii FO.I'., JIu H.W., Pe3BanoBa D.A.— DIJIEKTPOH. TEKCTOBBIC JTaH-
Hble.— Kazann: Kazanckuii HallmoHaIbHBIN UCCIIEI0BATEIbCKIUN TEXHOJIOTHUECKUHN
YHUBEPCUTET, 2016.— 84 C— Pexum JocTymna:
http://www.iprbookshop.ru/79459.html.— DBC «IPRbooksy.

JlonmosiHUTEILHAS YU4eOHAasl JIUTEPaTypa

1. AunpeeB A.H. OnTuueckue nusmepeHus [IJIeKTpOHHBIN pecypc]: yueObHoe
nocooue/ AnnpeeB A.H., I'aBpunos E.B., Nmanun I'.I'.— DekTpoH. TEKCTOBBIC
nanubie.— M.: Jloroc, YHuBepcutetckas kuura, 2012.— 416 ¢.— Pexum gocryma:
http://www.iprbookshop.ru/9092 .— 5BC «IPRbooks.

2. langapo, B. M. BoioKkoHHO-ONTUYECKHE YCTPOICTBA TEXHOJIOTHYE-
CKOro Ha3HaueHwus : yueOHoe mocobue / B. M. lllangapoB. — Tomck : Tomckuit
rOCYJIapCTBEHHBIN YHUBEPCUTET CUCTEM YIPABICHUS U PaIUOAIEKTPOHUKH, 2012.
— 198 ¢. — ISBN 978-5-86889-377-3. — TekcT : 3neKTpoHHBIH // DIEKTPOHHO-
OubIMoTEeUHas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/13928.html (nara oopamenus: 10.05.2020).
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http://znanium.com/catalog/product/978374
http://znanium.com/catalog/product/1003778
http://www.iprbookshop.ru/9092
http://www.iprbookshop.ru/13928.html

3. Monuanos, A. I'. DHeprocbeperaroiiee onTu4eckoe 00IydyeHHE MPOMBIII-
JeHHBIX Terull : MoHorpadus / A. I'. Momuanos, B. B. Camoiinenko. — CraBpo-

11oJ1b : CTaBpOIOIBCKUN ITOCYIapCTBEHHBIN arpapHbiil yausepcutet, AIPYC, 2013.
— 120 c¢. — ISBN 978-5-9596-0826-2. — TekcT : 3JIeKTpOHHBIN // DIEKTPOHHO-

OubIMoTEeUHAas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/47401.html .
4. TlomynpoBoguukoBas cBeroTrexanka .— CII6. : Menua KuT. — Pexum

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

O Ilepeyenn pecypcoB HH(OPMAUOHHO-TEJIEKOMMYHUKAIIMOH-
Hoil ceTu «AHTEpHET»

DJIEKTPOHHO-0HO0JINOTEeYHbIE CUCTEMbI OM0JIMOTEKH, MCIIOJIb3yeMble B
Kybanckom I'AY um. N.T. TPYBUJINHA

No|  HammeHoBaHue pecypca TemaTtuka YpoBeHb gocTyna

1.| Znanium.com YHuBepcalibHas HNuTepHer moctyn

2.| IPRbook YHuBepcagpbHas WuTepHeT goctyn

3.| Hayunas snexktponHas 6u0- | YHuUBepcaibHas WuTepHer poctyn
aroteka eLibrary (punir)

4.| Ob6pa3oBarenbHbIN IOpTaNT | YHUBEpCcaIbHas Hoctyn c 11K yHuBepcu-
Kyol'AYy TeTa

.| Onexrponubiil Karanor VYHuBepcaibHas Hoctyn c 11K 6ubnmo-
oubmmoreku Kyol'AY TEeKHU

[Iepeuenp 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

Ok wh e

10 MeToanueckue YKa3aHus AJIA OﬁyanOllII/IXCH IHo0 OCBOC€HUIO
AUCHHUITJINHBI

1. KyapskoB A.I'. Cerorexnuka. JlaGoparopusiii mpaktukym / Kynpskos
A.T'., Typuanun O.C., JIeikoB A.C., JIy3an A.A. / YueOHO-METOIUIECKOE TTOCOOHeE.
— Kpacuopap: Kyol'AY, 2014. — 99c. — Pexum 110~
cryna:https://kubsau.ru/upload/iblock/65b/65b3ba92d6e375bbd7b7cfa976e56f63.d
oc . — O6pazoBatenbhbiit moptain Kyol'AY.

2. I'nazkoB B.C. KypcoBoe npoektupoBanue no cserorexnuke / B.C. ['na3-
koB, ['.I1. Ilepexotuii, I'.A. Cynranos, A.I'. KynpsikoB / YueGHoe nocooue.- Kpac-
Hopnap: PHUO  Kyol'AY, 2014.- 127 ¢ — Pexum  jgocryna:
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http://www.iprbookshop.ru/47401.html
http://www.iprbookshop.ru/38629.html
https://kubsau.ru/upload/iblock/65b/65b3ba92d6e375bbd7b7cfa976e56f63.doc
https://kubsau.ru/upload/iblock/65b/65b3ba92d6e375bbd7b7cfa976e56f63.doc

https://kubsau.ru/upload/iblock/3db/3dbbe042c97a0de307722ccSeccbbd7l.doc. —
Oo6pazoBarenbhbiii moptan Kyol'AY.

3. Kynpsiko A.T'., JIsikoB A.C., JIyzan A.A. «Pabouas TeTpaas k 1adbopaTop-
HBIM pabotaM mo Kypcy «CBerorexnuka»». Kpacuomap 2014 r. —Pexum no-
cryna:https://kubsau.ru/upload/iblock/c4a/c4a36d791c39f5ee8h63bal334480b4a.d
ocx . — ObpazoBarenbubiil mopTtan Kyol'AY.

11 Iepeyenb MHMOPMANMOHHBIX TEXHOJIOTHI, HCIOJIb3yeMbIX
IPH OCYLIECTBJICHUN 00Pa30BaTEJILHOIO NIpoLecca

NupopmarimoHHbie TEXHOJIOTHH, UCIIOIB3yeMbI€ TIPH OCYIIECTBICHUN 00pa-
30BaTEIBLHOTO MPOIIECcCa MO AUCIUIIIINHE MO3BOJISIOT:

- OPTaHU30BaTh MPOIECC 0OOPA30BaHUS MYTEM BU3YAIH3AIlNNA H3ydaeMO WH-
dbopmanuu MoCcpeCTBOM UCTIOIb30BaHUS PE3CHTAIIHM, YI€OHBIX (PUIBMOB;

- KOHTPOJIUPOBATH PE3YJIbTAThl OOYUECHHS HA OCHOBE KOMITHIOTEPHOTO TECTU-
pOBaHUS;

- AaBTOMATU3UPOBATh PACUEThl aHATUTHUYECKUX MOKa3aTeseH, IpeyCMOTPEH-
HBIE POTPAMMOI HAYyYHO-UCCIIEIOBATEIBCKON padOThI;

- aBTOMAaTU3UPOBATh IMOUCK HWHOOpPMAIMU IOCPEACTBOM HCIOJIb30BaHUS
CIIPABOYHBIX CUCTEM.
[Tepeuenp nuuen3unonHoro 1O
Ne | HammenoBaHue Kpatkoe onucanune
1 | Microsoft Windows OmneparoHHas cucTemMa
2 | Microsoft Office (BxmouaerWord, Excel, | [Taket oucHBIX NpHIOKEHMIA
PowerPoint)

3 | Microsoft Visio CxeMbl B TuarpaMMbl
4 | Autodesk Autocad CAIIP
5 | Cucrema tectupoBanusi INDIGO TectupoBanue

[TpumepHbIii iepedeHb cBOOOAHO pacnpocTpansemoro 10

Ne | HaumeHnoBanue Kpatkoe onucanne

1 | Dialux - mporpamma st pacuéra u ipoektu- | http://www.dialux-help.ru
POBaHMA OCBCUICHMA.

2 | CalculuxArea — mporpamma mms pacuerta | http://pmsvet.ru/calculux-
OCBCIIICHUS TPOMBINUICHHBIX, CHOPTHBHBIX | Svetotehnicheskaya-
COOPYKCHHI, KPYITHBIX TOPrOBBIX 00BEKTOB, | programma-ot-philips.htmi
a TakXKe, JUIS BCEBO3MOKHBIX 3a/1a4y HapyXK-
HOTO OCBEIICHHUS

[lepedenn mpodeccoHaNbHbIX 0a3 JaHHBIX U MH(OOPMAIMOHHBIX CIIPABOYHbBIX CHU-
CTeEM
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https://kubsau.ru/upload/iblock/3db/3dbbe042c97a0de307722cc5eccbbd71.doc
https://kubsau.ru/upload/iblock/c4a/c4a36d791c39f5ee8b63ba1334480b4a.docx
https://kubsau.ru/upload/iblock/c4a/c4a36d791c39f5ee8b63ba1334480b4a.docx

Ne HaunmeHnoBanue pecypca YpoBeHs gocrymna

1. | «Pacuér ocBeTUTENBHBIX YCTAHOBOK C JIaMIIaMU
HaKaJIMBaHUsl JUIs MPOU3BOJCTBEHHBIX IOMeELIE- Komunbrorepsl kKadeapel,
HHI. CCBUIKA
ABTOpPCKUI NPOTpaMMHBIN IPOAYKT

2. | «Pacuér CHMIIOBBIX U OCBETUTEIHHBIX IIPOBOIOK Kommwroreps! kadenpsl,
ABTOPCKUM MPOrpaMMHBINA MPOTYKT CChUIKA

12 MaTepuajibHO-TEXHHYECKOE O0ecnedyeHUe O0yuyeHHsl MO AUCIH-

miuHe 14 Jul ¢ OB3 u unBanuaos
BxonHas rpynmna B IJ1aBHbIM yueOHbIN KopIyc 000py10BaH aHAYCOM, KHOIIKOM BbI30Ba,
TaKTUJIbHBIMU TaOJMYKaMH, OTIOPHBIMH MMOPYYHAMHU, IPEIYNPEKIAIONIUMU 3HAKAMU, TOCTYITHBIM
pacIIMpeHHBIM BX0/I0M, B KOPILYCE €CTh CIELIMAIbHO 000pyI0BaHHAs CaHUTapHasi KoMHaTa. J{is
nepemenieHus nHBanua0B U JIOB3 B nomenieHnu nMeercs nepeBuKHON I'yCEHUUYHBIN CTYIEHb-
koxoz. Koprnyc ocHamieH npoTUBOIIOXKapHON 3ByKOBOM U BU3YaJIbHOW CUTHAJIA3ALUEH

n/n

HaunmenoBanue yueOHBIX

MIPEMETOB, KypCOB, AUCIHU-
IUTMH (MOJyJieil), MpaKTHKH,

WHBIX BHJOB y4eOHOM nes-
TENBHOCTH, TPETyCMOTPEH-

HBIX Y9eOHBIM IUTaHOM 00pa-

30BaTeIbHOI porpaMMbl

HaumeHnoBaHue nmomenieHui aiis nposeze-
HUS BCEX BHUJIOB YUEOHOM JCSITEIBHOCTH,
NPEAYCMOTPEHHON yUeOHBIM TJIAHOM, B
TOM YHCJIE IOMEIIEHHUS I CAMOCTOSTEIb-
HOU paboTHI, ¢ YKa3aHUEM IePEUHS OCHOB-
HOTO 000pyOBaHUs, YIeOHO-HATIISIHBIX
MOCcoOWH M UCTIOTB3YEeMOT0 IPOTPAMMHOTO
obecrieueHus

Anpec (MECTOTONIOKEHNE) TTOMEIEHUI
JUISl TIPOBE/ICHHSI BCEX BU/IOB YUeOHOM
JIeSITeNIbHOCTH, MPETyCMOTPEHHOM
Y4eOHBIM IUTAHOM (B CIIydae peajmsa-
MU 00pa30BaTeNbHON IPOrPaMMBI B
ceTeBoil opMe TOTIONMHUTENBHO yKa-
3bIBACTCS HAUMEHOBAHHE OPraHU3alNH,
€ KOTOPOii 3aKITIOYEH JIOTOBOD)

2

3

4

3,7(3KI7’1p1/l1l(:‘CK0(3 oceeujenue

MNMomeweHue Ne221 'YK, nnowadb —
101 M3 nocadoyHbix mecm 95, y4eb-
Has aydumopusi 0nsi npoeedeHus 3a-
HSmMuU nekyuoHHo20 murna, 3aHsmul
CeMUHapCKo20 mura, Kypcogozo po-
eKmupo8aHusi (8bIMONTHEHUS KYpPCO8bIX
pabom), epynnoebix u uHOusudyarsib-
HbIX KOHCYfibmauud, meKyueao KOH-
mporisi U NpoMexXymoy4yHou ammecma-
yuu, 8 mom yucrnie 0519 obyyarowuxcs
¢ uHeanudHocmbto u OB3

crieyuanu3upogaHHasi mebersnb (y4eb-
Hasi docka, y4ebHasi mebesib) , 8 mom
yucrne 0515 obyyarou uxcs ¢ uHeauo-
Hocmbio u OB3;
mexHu4eckue cpedcmea o0by4eHus,
Habopbl 0eMOHCMpayUoOHHO20 0bopy-
0osaHus U y4ebHO-Haz2si10HbIX 10co-
buli (Hoymbyk, npoekmop, sKpaH), 8

nudHocmeio u OB3

mowm qucrie 05151 0byyaruuxcs ¢ UHea-

350044, 2. KpacHodap, yn. um. Ka-
NuHUHa 0. 13, 30aHue a2nasHo20
y4yebHo20 Koprnyca
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9ﬂel<mpuqea<oe oceeujenue

114 300 yyebHas ayOumopusi 0nsi
rposedeHuUs1 3aHIMUul CeMUHapCcKoeo
muna, Kypcogozo MpoeKkmuposaHusi

(8bInosIHeHUs Kypcosbix pabom), epyri-
roebIx U UHOUBUOYasibHbIX KOHCY/Ibma-
yud, mekyw,eao KOHmMpOoris U npome-

XKymoyHoU ammecmauuu, 8 mom
qucne 0ns oby4arouuxcs ¢ uHeanuo-

Hocmbto u OB3 NomeuwjeHue Ne114
300, nocadoyHbix mecm — 25; nro-
waodb — 43m? yyebHas ayoumopusi
011 nposedeHusi 3aHsIMul ceMuHap-
CKO20 muria, Kypcog8o20 MpoeKmMupo-

8aHUS (8bIMOSTHEHUS KYpCOBbIX pa-
6om), epynnosbix u UHOUBUOYarbHbIX

KOHCYnbmauyut, mekyujeao KOHmposs
U rnpomMexxymoyHou ammecmauuu, 8
mowm qucrie 051 0byyaruuxcs ¢ uHea-
nudHocmeto u OB3

crieyuanu3uposaHHasi meberb(y4eb-

Hasi 0ocka, yyebHas meberib), 8 mom

qucne 0ns 0by4arouuxcs ¢ uHeanuo-
Hocmbto u OB3

350044, 2. KpacHodap, yn. um. Ka-
JNluHuUHa 0. 13, 30aHue Kopryca 300-
UHXEeHePHO20 ¢haKkybmema
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