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

Heab0 OCBOEHUS MUCHUIUIMHBI «DJIEKTPUUYECKOE OCBEILICHUE) SIBIISCTCS
dbopMupoBaHuEe y CTYJEHTOB CUCTEMbl 3HAHUM M MPAKTUYECKUX HABBIKOB JJIS
pemienus 3anad  A(PpGEeKTUBHOIO MCIOJIB30BAHUS ONTUYECKOTO W3IYyUYCHHUS U
AIIEKTPOIHEPTUH B CEIHCKOXO03IMCTBEHHOM MPOU3BOJICTRE.

3agaumn JUCHUIIINHBI

—13y4CHHE HOBEWIIIETO CBETOTEXHUYECKOI'O o0opynoBaHus 5
OCBETUTENLHOM  apMaTypbl JJid TNPUMEHEHUS B  Pa3IMYHBIX  00JacTAX
IIPOMBIIIJIEHHOCTH U C.X. POU3BOJICTBA;

—13y4eHHE BBIOOpPA CBETOBBIX M OOJyYaTENbHBIX MPUOOPOB, pacuera MX
pa3MmenieHus, BbIOOpa THUMA JIaMI M OINPENESIeHHEe WX MOTPEOHON MOIIHOCTH,
pacuéra pe>kMMOB PabOTHI CBETOTEXHUYECKUX YCTAHOBOK.

2 IlepeyeHb IUIAHUPYEMBIX pPe3yJbTAaTOB OOY4YeHHUS 110
AUCIHMIJINHE, COOTHECEHHBIX C IUIAHUPYEMbIMH pe3yJbTaTaMu
ocsoenus OITOII BO

B pe3yabTtare oCcBOeHHSI IMCUMILUIMHBI (OPMHUPYIOTCH CcJeAylolIue
KOMIIeTEeHIINH:

B pesyaprare wu3ydenus guciuimiuabl  b1.B.1.10  «Dnextpuueckoe
OCBEIIIEHHE» OO0YyYalolIMiCsS TOTOBUTCA K OCBOCHHUIO TPYAOBBIX (YHKIHMH U
BBITIOJIHEHUIO TPYAOBBIX JICUCTBUNA:

[Ipodeccuonanvubiit  crangapt - 51489 «Crneumanuct B obnactu
NPOEKTUPOBAHUSA  CHCTEM  DIIEKTPOCHAOXKEHHs]  OOBEKTOB  KalUTAJIBHOTO
ctpoutenbeTBay - B/01.6 «IlpeanpoekTHoe oOcaeqoBaHne 00beKTa KalUTaIbHOTO
CTPOUTENBCTBA, JJII KOTOPOTrO IMpEeAHa3HAYeHAa CHUCTEMA JIIEKTPOCHAOKEHUSY;
B/02.6 «Pa3paborka mpoekTHOM W paboueill JOKyMEHTAIlMU OTIEIbHBIX Pa3/ielioB
MPOEKTAa CHCTEMBI JIEKTPOCHAOKEHHSI O0BEKTOB KalUTAJIBLHOTO CTPOUTEIHCTBAY,
C/01.7 «Pa3paboTka KOHILEMIIUM CHUCTEMBI OSJIEKTPOCHAOXKEHUS 00BEeKTa
KanmuTanbHOTO cTpouTenbeTBay; (C/02.7 «Pa3paboTka MpOEKTHOW U paboueit
JOKYMEHTAIIMH TPOEKTa CHUCTEMBI AJIEKTPOCHAOKEHUS OOBEKTOB KAMUTAIHLHOTO
ctpoutenbcTBay, (C/03.7 «PykoBOACTBO  pabOOTHHUKAMH,  BBIMOJHSIOMIUMHU
MPOCKTHPOBAHUE  CHUCTEMBI  DJIEKTPOCHAOKEHHSI  OOBEKTOB  KalWTaJIbHOTO
CTPOUTEIHCTBAY

B pe3yibTrate O0CBOEHUSI IMCUMILVIMHBI (POPMHUPYIOTCH CieAyIOIHne
KOMIETeHINHU:

YK-2 - Cnocoben onpenensTe Kpyr 3a7a4 B paMKaxX MOCTABICHHOW TENIH U
BEIOWPATh ONTHMAJIBHBIE CIOCOOBI WX pEIICHUS, WCXOAS W3 JICUCTBYIONUX
MTPABOBBIX HOPM, UMCIOIIIUXCSI PECYPCOB M OTPAHUUYCHUH ;

IKC-1 - Cnoco0eH y4acTBOBaTh B MPOEKTUPOBAHUU AJIEKTPOOOOPYIOBAHUS

00BEKTOB JIEKTPOCETEBOIO X0O35MUCTBA;



3 MecTto mucunuinabl B ctpykrype OITIOII BO

«DNEKTPUUECKOE OCBEIEHUE» SBISETCS MUCUUIUIMHOW BapUaTUBHOM 4acTU
OIIOIl BO moaroroBku oOydaromuxca 1o  Hampasienuto  13.03.02
«DNEKTPOIHEPreTHUKA U AJIEKTPOTEXHUKA», HATPABIEHHOCTD " DIeKTpocHa0)eHue" .

4 OobeM qucouiIHHbI (144 yacoB, 4 3a4eTHBIX SAUHUIIL)

. O0BeM, 4acoB
Bunel yue6HOM paboTh
Ounas 3aouHas
KonTakTHasi pa6ora 94
B TOM YHUCJIC:
— ayaUTOpHAs TI0 BHJIAM 88
Y4E€OHBIX 3aHATHH
— JIEKIUHA 20 -
— IIPAKTHYECKUC 36 -
- 1ab0opaToOpHBIC 32 -
—— BHEAyIUTOpHAs - -
— 3a4yeT - -
— K3aMeH 3 -
—— 3alUTa KypCOBbIX 2 (3) )
paboT (ITPOEKTOR)
CamocrosiTesibHast padboTa 50
B TOM YHUCIJIE:
— KypcoBas paboTa (IpoeKT) 18 -
—— IPOYHE BU/JIBI 32 )
CaMOCTOSITEJILHOM pabOThI
HToro nmo iucuuninue 144 -
B TOM uucie B popme
MPAKTUYECKON MOATOTOBKU

5 Conepxanue TUCUUIINHDBI

[To wToram wu3y4aeMOM JUCHUIIMHBI CTYIAEHTHI (OOydaromiuecs) CIaroT
AK3aMeH (3a4eT, 3a4€T C OI[EHKOI ), BHITOHSIIOT KYPCOBYIO paboTy (IIPOEKT).

HNucuunnvHa u3ydaercs Ha 4 Kypce, B [ ceMecTpe mo y4eOHOMY
TIaHy O9HON (HOPMBI 00yUICHUS.

Coaep:xaHue ¥ CTPYKTYpPa IAUCUMILIMHBI 110 0YHOH (popMe 00ydeHUs



n/n

Tema.
OcHOBHBIE BOTIPOCHI

(DopanyeMble KOMIIETCHIIUHU

Cemectp

Buae! yue6Hoii padoThl, BKIOY A
CAMOCTOSITEIbHYIO PaG0Ty CTYyICHTOB
U TPYI0EMKOCTB (B 4acax)

Jlexiy
5051

B TOM B ToM | Jlabopa | B TOM
YHUCTIC B YHUCIIC | TOPHBIC | YHUCTC B

opMme B 3aHATH opMe
1('%) a?KTI/I Hpaxru thopm o 1? apKTI/I
PAKTH | eckue p pakTy
YecKoH e 4eCcKOH
3aHATH
TOATOT H TPaKT TOATOT
OBKHU MYeCK OBKH*

ot
MIO/TO
TOBKH

CamocTtos
TeabHas
pabora

Bo3HukHOBeHHE
u
npeodpa3oBaHue
OTITHYECKHUX
W3J1y4EHUN

YK-2

CBeTOTEXHUYECK
He U3MepeHHs

ITKC-1

Hcrounukn
TEIIOBOT'O
WU3JTy4YEHUs

YK-2

OneKTpudIecKuii
paspsiz B rasax

YK-2

T"azopaspsianbie
JAMIBl  HU3KOTO
JaBJICHUS
IJIHA)

YK-2

T'azopaspsianbie
JIAMIIBI  BBICOKOTO
nasnenus (I'JIB)

YK-2

HopmupoBanue
OCBEIIEHUS

YK-2
[IKC-1

KauecTBeHnnrnlie
XapaKTEePUCTUKHI
OCBETUTEIBHBIX
YCTaHOBOK

YK-2
[IKC-1

OcBeTuTenbHbIC
TIPUOOPHI. Nx
KJIacCU(UKAIUS

YK-2
[IKC-1

10

IIpoexTupoBanue
INEKTPUIECKOTO
OCBEIICHHUS

YK-2
[IKC-1

11

Bo3zneiictBue OV
Ha KUBBIE
OpraHu3MBbl U Jp.
Tena

Obmue
TPUHIINTIBI
pacuéra
00TyyaTenbHbIX
YCTaHOBOK

YK-2
[IKC-1

12

Ob6mydaTensHbIE
ycranoBku YO
o0syyenus. Y cran

YK-2
[IKC-1




OBKU TUTSE
o0JTydeHus
pacrenui, 150
XapaKTEePUCTUKHI

13

npopaboTka
KOHCIIEKTOB
JICKIIUM U
BOIIPOCOB,
BBIHCCCHHBIX Ha
CaMOCTOSITEIILHOE
H3y4YCHHE,
H3yUCHHE
OCHOBHOH U
JIOTIOJTHUTEIbHOMN
JIUTEPATYPHI

YK-2
[KC-1

14

KOHCIIEKTUPOBAaHU
€ MaTepuaJIoB,
pabota co
CIIPaBOYHOM
JIMTEPATypOoH

YK-2
[IKC-1

15

TTOZIrOTOBKA K
orpocy,

KOJUTOKBUYMY,
TECTHPOBAHHIO

YK-2
ITKC-1

16

BBITITIOJTHCHHUC
JIOMAITHUX PadoT
C MIPUBJICYCHIEM
CHeluaIbHON
TEXHUYECKOU
JUTEPATypHI
(cTIpaBOYHUKOB,
HOPMAaTHUBHBIX
JIOKyMEHTOB U
T.11.)

YK-2
IIKC-1

17

MOITOTOBKA K
cliaye dK3aMeHa

YK-2
[IKC-1

18

BBomHoe 3ansATHE.
TexHuka
Oe3zomacHoCTH B
nabopaTopuu.
Wudopmamms o
HopsiaKe
BBIIIOJTHEHUS
ma00paTOpHBIX U
MIPAKTUYECKUX
pabot, o mopsnke
OTYETHOCTHU o
paboTam.

YK-2

19

Nzyuenue
HCTOYHHUKOB
TETUIOBOTO
W3ITy4EeHUs]

YK-2
[IKC-1

20

CoctaB  mpoeKkTa
CHCTEMBI
HCKYCCTBEHHOT'O
OCBEILCHHUSI.
OOuwe mpasuia

YK-2
[IKC-1




BBITTOTHEHHSI
pa3aenoB MpOeKTa.
Cy1ecTBytonme
HOPMBI U TpaBUIIa
o opmIIeHUs
MIPOEKTa

21

Cucrema ECK]I.
TTo3uionnsle
0003HaYEeHUs

YK-2
[KC-1

22

OcBeTuTEeIbLHBIE
CCTH. CxeMbl
MUTAIOIIMX JTHHUM.
Baytpennue
OCBETHUTEIILHBIE
CeTH. Bri6op
TIPOBOJIOB u
C1r1oco0oB
TIPOKJIAJIKH.
KommnnekroBanue
TPyIIIL. ITorepu
HaTPSDKEHUS B
JIMHUSX.

YK-2
[IKC-1

23

Nzyuenue
rasopaspsaHbIX
HNCTOYHUKOB u
ITyCKOPETYJIUPYIO
1IEH anmaparypbl

YK-2
IIKC-1

24

VYcerpoiicTBo,
TIPUHIIHTT
JieiicTBUA
IprOOPOB TUTS
M3MEpEeHus
OCBEIIEHHOCTH H
yIsTpadroneToBo
ro M3ITy9eHHS,
IIpaBuiIa
TOJTE30BAHUS

YK-2
[IKC-1

25

Hccnenosanne
MTOJBHKHON
00ITy9JaTeThbHOI
YCTaHOBKH u
O3HAKOMJIGHHE C
METOaMH pacuéra
JI03bI
yIbTpadroneToBo
r0 O0IydeHus

YK-2
[IKC-1

26

Nzyuenue
CBETWIBHHKOB U
HCCIICIOBAHNE UX
XapaKTEPUCTHK

YK-2
[IKC-1

27

Hccnenosanue
JIBYXJIAaMITOBOM
CXEMBI BKJIIOUEHHUS
JIFOMHHECIIEHTHBIX
JIaMII

YK-2
[IKC-1

28

WMzyuenne  mamm

JAPJI m [HaT u

YK-2
[IKC-1




CXEMBbI ux
BKIIFOYCHUA

29

Hccnenopanue
padoTsI
JTFOMHHECIIEHTHOH
JIAMIIbI C
pa3J'II/I‘-IHI)IMI/I
Oaymactamu

YK-2
[KC-1

30

WccnenoBanue
pabdoTel  PTYTHO-
KBapHeBI)IX JJaMI1

YK-2
[KC-1

31

Hccnenopanue
SHEPreTHUECKUX
rapameTpoB
NCTOYHUKOB
HUH(PPAKPACHOTO
M3JTy4YCHUS c
BOJIb(hpamMoBO-
HOJTHBIM ITMKIIOM

YK-2
[IKC-1

32

Uccnenosanue
AIEKTPOTEXHUIECK
nux nu
CBCTOTCXHUYCCKHUX
rapaMerpoB
TCIINYHOI'O
oOygaTens

YK-2
ITKC-1

33

IToctpoenue
KPHUBBIX
TOPU30HTAIBHBIX U
BEPTHUKATBHBIX
H30JII0KC Ha
MakeTe OBITOBOrO
TTOMEIIECHHS

YK-2
IIKC-1

Kypcosas
pabota(poexT)

Hroro

Htor
Jlekr
OHHBI

JacoB

Bru. B
dopme
MPaKTH
YeCKOu
MOATOT
OBKH

Hroro
IIpaktu
YECKUX
3aHATH

nu

T.4.. B

bopm

MpaKT
HAYECK
on
IIO/ITO

TOBKH

Hroro
nabopa
TOpHBIE
3aHSATH
o

B 1.u.
nabopa
TOpHBIE
B
dopme
TPaKTh
YECKOM
TOATOT
OBKH

Hroro
CaMOCTOsI
TEIBLHON
paboTel

20

36

32

50

*Cooepoicanue npakmuueckou no020MOBKU NPeOCMABIeHO 6 NPUTLONCEHUU K

paboueti npozpamme OUCYUNTUHBL.




6 HepequL y‘l66H0-MeTO)]I/I‘IECKOFO o0ecrneueHu 1J1s

CAMOCTOAITEJIbHOM Pad0ThI 00yYAKOIIMXCH M0 TUCUUILINHE

1. KyapsaxoB A.I'. CBerorexnuka. Jlabopatopubsiii npaktukym / Kyapskos
A.T'., Typuanun O.C., JIpikoB A.C., JIy3an A.A. / YueOHO-MeTOAMYECKOE TOCOOHE.
— Kpacnonap: Kyol'AY, 2014. — 99¢.—Pexxum
nocryma:https://kubsau.ru/upload/iblock/65b/65b3ba92d6e375bbd7b7cfa976e56f6
3.doc. — O6pazoBarenbHsbiii moptan Kyol'AY.

2. CynranoB I'.A. KypcoBoe npoektupoBaHue 1o cserorexuuke / CyaTaHoB
I'.A., KynpsikoB A.I'., Typuanun O.C. / YuebHoe nocodbue. — Kpacnomap: PO
Ky6I'AY, 2010. — 127¢c.—Pexum JOCTyTIA:
https://kubsau.ru/upload/iblock/3db/3dbbe042c97a0de307722cc5eccbbd71.doc. —
O6pazoBarenbubiii noptan Kyol'AY.

3. Kynpsxko A.I'., JIeikoB A.C., Jlyzan A.A. «Pabouas Terpagp K
nabopatopHbeIM paboTam mo Kypcy «CetoTexHuka»». Kpacnomap 2011 r.—Pexum
nocryma:https://kubsau.ru/upload/iblock/c4a/c4a36d791c39f5ee8h63bal334480b4
a.docx. — O6pasoBatenbHbIi moptan Kyol'AY.

/ ®OHJ OLIEHOYHBIX CPEACTB ISl POBeAeHUS MPOMEKY TOUHOM
aTTecTaluu

7.1 Ilepeyenb KOMIETEHIM C YKa3aHWeM 3TanoB uxX ¢GopMuUpoOBaHUS B
npouecce ocsoenuss OITIOII BO

Homep cemectpa (aTan
dbopmMupoBaHus Oranbl GOpMUPOBAHUS U TTPOBEPKH YPOBHS
KOMIIETEHITUN c(hOpMHUPOBAHHOCTH KOMIETEHIIMHN IO TUCIUTIIINHAM,
COOTBETCTBYET HOMEPY npakTtukaM B npouecce ocsoenust OIIOIT BO
ceMecTpa)

VK - 2 Cnocoben onpedensims Kpye 3a0ai 8 pamkax nocmasieHHOU yeiu U 8b1oupamao
ONMUMATIbHBIE CHOCOObL UX peuleHUs, UCX00s U3 OeUCMBYIOUUX NPABOBbIX HOPM,
UMEIOWUXCSL PecypCco8 U 02PaHUYeHUU

[IpaBoBeneHue

HpI/IKHa)IHaH MCXaHHUKa

DKOHOMHKA

N[O h~|O

DJIEKTPHYECKOe OCBELICHHE

7,8 TexHuKa BBICOKUX HaIPSDKEHUN

AJ'IFOpPITMLI W pCHICHUSA NNPUKJIAAHBIX 3a1a4

BBI60p QJICKTPUYCCKHUX allllapaToB U ITPOBOAHUKOB

9HeKTpOMaTHI/ITHaH COBMCCTHUMOCTD

OO N |~

Hcnonb3oBanue BO300OHOBISAEMOM SHECPIreTUKU



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
(dopMupoBaHus Oranbl pOpMUPOBAHUS U IPOBEPKHU YPOBHS
KOMITIETEHIIUU c¢(hOpMHUPOBAHHOCTH KOMIETEHIUH MO TUCLUIIIIMHAM,
COOTBETCTBYET HOMEPY npaktukaM B niporecce ocsoenus OIIOIT BO
ceMecTpa)
8 [ToaroroBka k npoueaype 3aluThl U 3a1IUTa BBIITYCKHOU
KBTH(DUKAIIMOHHOM pabOTHI

IIKC-1 - Cnocoben yuacmeogamv 6 NpOEKMUPOBAHUU INEKMPOOOOPYOOBAHUS
00bEKMO8 INEeKMPOCemMeB8020 X03AUCMBA,

7,8 DJIEKTPUYECKUE CETH

6,7 DNEeKTPOCHAOKECHUE

7 3J'leKTpl/l‘leCK09 OCBCIHICHUC

CucreMbl KOHTPOJIS M yueTa 3JIeKTPUUECKON SHEPIHH

[IpoekTupoBaHue CUCTEM AIIEKTPOCHAOKEHUS

HNCTOYHHKAX

7
8
8 [IpoexTrpoBaHe cUCTEM AIEKTPOCHAOKEHUS HA BO30OHOBISIEMBIX
8

[IpenumioMHas npakTuka

[TogrotoBka K TmpoIeAype 3allUThl W 3allUTa BBITYCKHON
KBaJTM(UKAITMOHHONW pabOTHI

8

* HoMep cemMecTpa COOTBETCTBYET 3Tany (OpMHUPOBAHUS KOMIIETEHIIUN

7.2 Onucanue noka3artejeil 1 KpuTepueB OLIEHUBAHUS KOMIIEeTEHIIUI HA
Pa3JIMYHBIX ITAaNax uX OpMHUPOBAHUS, ONIMCAHUE IIKAJIbI OlleHHBAHUSA

[Inanupyembie OueHouH
pe3yJbTaThl OCBOCHUS YpoBeHb 0OCBOEHUS oe
KOMIIETEHIUU CpEACTBO
Nupukatopel HCYIOBIICTBOPH-| YAOBJICTBOPH
XOpOo1Io OTJINYHO
JOCTHKEHUSA TETBHO TETBHO . .
. . (cpenHnit) (BBICOKHIA)
KOMIIETCHITUN (MPHMMaTBHBIN)| (TIOPOTOBBII)

VK-2 - Cnocoben onpedensms Kpye 3a0au 6 pamMKax HOCMAGIEHHOU yeiu U 6bloupams
ONMUMATIbHBIE CNOCOObL UX PEeUleHUsl, UCX00s1 U3 OeUCMEYIOWUX NPABOBLIX HOPM, UMEIOUUXCSL
Ppecypcos u 02panutenull

VK-2.1. He 3naer Hmeer 3naer 3amauu | 3Haer wHa | Tecmol,
dopmynupyer B | 3ama4u MOBEPXHOCT | [IPOEKTA, BBICOKOM | 1abopam
paMKax MIPOCKTA, HE | HbIE BBIOMpas YPOBHe OpHble
IMOCTABJIEHHOH II€IU | 3HAET, KaK 3HAHUS O | ONTUMAJIBHBEINA | 3a7a4u pabomul,
MPOEKTa BBIOUpATH 3aJa4dax CIoco0 ee | mpoekTa, npakxmuy
COBOKYITHOCTb ONTUMAJBHBI | MPOEKTAa U | peUIeHHUs, BBIOUpast eckue
B3aMMOCBSI3aHHBIX ¥t cnoco® auis | BeIOOpE HCXO I U3 | ONTUMAIDb | 3aHAMUA,
3ajad4, peleHus, ONTUMANIBH | JCMUCTBYIOUIUX | HBIH Kypcosoli
00€eCIeynBalOIINX €€ | UCXOId U3 BIX MIPABOBBIX crocod ee | npoexm,
JIOCTHIKEHHE. JEUCTBYIONIN | CMIOCO0ax ee | HopM U | peuIeHus, | 9K3aMeH
YK-2.2. [IpoekTtupyer | X MpaBOBLIX | PEIIEHUS, AMEIOIINXCS Hcxons U3

pelieHre KOHKPETHOU | HOpM U UCXOAsI U3 | PeCypcoB U | JeUCTBYIO

3a1a4uu MPOEKTa, | UMEIOIUXCS | ACUCTBYIONI | OTPAaHWUYEHUH. | MIHUX

BBIOHpast pECYpCOB U 150:9 MIPABOBBIX




ONTUMAJIBHBINA CI0CO0
€€ peleHUs, UCXOIs
u3 JNENCTBYIOLIUX
MPaBOBbIX HOPM U
HMMEIOLNXCS
pecypcoB u
OTpaHUYCHUH.
YK-2.3. Pemaer
KOHKpPETHBIE  3aJa4M
MPOEKTa 3asBJICHHOTO
Ka4yecTBa u 3a
YCTaHOBJIEHHOE
BpEMSL.

VK-2.4.  TlybmuyHo
MPEJCTABIISIET
pe3yAbTAaThl PEIICHUS
KOHKPETHOW  3aJa4u
MPOEKTA.

OTpaHUYEHU | MPABOBBIX HOPM u
H. HOpM 51 AMEIOIINAX
UMEIOLIUXCS cs
pecypcoB u peCypcoB u
OTpaHUYEHU OTpaHUYEH
1. 15058
He ymeer | Ymeer Ha | YMmeer Ha | YMeer Ha
IPOEKTUPOBA | HU3KOM JAOCTATOYHOM | BHICOKOM
Th pEIICHUE | yPOBHE YPOBHe YPOBHe
KOHKPETHOH | MPOEKTUPOB | MPOEKTUPOBATH | POEKTUPO
3a/1a4uu aTh pelieHue BaTh
MIPOEKTA, pelieHue KOHKPETHOMU pelieHue
BbIOMpAast KOHKpPETHOW | 3a/1auu KOHKPETHO
ONTUMAJIBHBI | 337a4U IIPOEKTA, i 3amauu
i crmoco0 ee | mpoekra, BBIOUpas MPOEKTA,
peuienus, BbIOMpast ONTUMAJILHBIA | BbIOUpas
UCXOJs W3 | ONTUMAaJbH | CHOCOO ee | onTuMaib
JNEeUCTBYIOUM | BI  croco0 | peleHus, HBII
X TPaBOBBIX | €€ PEIICHHUs, | UCXOMS u3 | cnoco0 ee
HOPM U | UCXOAs U3 | JEMCTBYIOUIUX | pelleHus,
UMeIoIuXcs | ACUCTBYIONI | MPaBOBBIX ucxods U3
pecypcoB U | Ux HOpM U | IEHUCTBYIO
OTpaHUYEHHU | TPAaBOBBIX UMEIOIIHNXCS 1111704
i HOPM U | pecypcoB U | IPaBOBBIX
MMEIOIINXCS | OTPAHUYECHUN HOPM u
pecypcoB u MMEIOIINX
OTpaHUYEHU cA
71 pecypcoB u
OTpaHUYEH
ui
He Baaneer | Biaageer Ha | Biaageer Ha | Biaageer
CIOCOOHOCTh | HU3KOM AOCTATOYHOM | HA
10 YPOBHe YPOBHe BBICOKOM
IPOEKTUPOBA | CIIOCOOHOCT | CIOCOOHOCTBIO | YPOBHE
Th pELICHUE | bIO MPOEKTUPOBATH | CIOCOOHOC
KOHKPETHOW | IPOEKTUPOB | pelIeHue TBIO
3a/1a4u aTh KOHKPETHOU MIPOEKTUPO
IIPOEKTA, perieHue 3a/1auu BaTh
BbIOUpas KOHKPETHOU | MPOEKTa, penieHue
ONTUMAJbHBI | 3a/1a4U BbIOUpas KOHKPETHO
i crioco0 ee | IpOeKTa, ONTUMANBHBIA | U 3amadu
pelieHus, BbIOUpast croco6 ee | MPOEeKTa,
UCXOMS U3 ONTUMAJbH | pEUIEHUs, BBIOUpast
JEUCTBYIOIM | BIH  CHOCOO | UCXOM U3 | ONTUMAJIb
X MPAaBOBBIX | €€ PEIICHMs, | IeUCTBYIOINUX | HBII
HOPM U UCXOAsl U3 | IPaBOBBIX croco0 ee
UMEIONINXCS | IEHCTBYIOIL | HOPM U | peleHus,
pecypcoBH | UX MUMEIOLIUXCS UcXods Hu3
OTPAaHUYEHU | MPABOBBIX pecypcoB U | JEUCTBYIO
71 HOpPM U | OTpaHUYEHUN X
UMEIOLINXCS MPaBOBBIX
pPECYPCOB  H HOPM "




OTpaHUYCHU UMEIOIITNX
171 cs
peCypcoB 1
OTpaHUYCH
ui
IIKC-1 - Cnocobern yuacmeosamv 6 NPOEKMUPOBAHUU INEKMPOOOOPYO08aHUsT 00HEKMOo8
9/IeKMPOCeMeB020 X035UCMEa
IIKC-1.1. Bemonusier | He Baageer | Umeer 3Haer 3uaer Ha | Tecmui,
coop u aHaJIM3 | 3HAHUSAMM B | IOBEPXHOCT | CYLLECTBYIOIIM | BBICOKOM | 1abopam
TAHHBIX st | obmactu HbIE € HOpMaTHBHEIE | YPOBHE OpHble
MIPOCKTHPOBAHMSI, CYIIECTBYIO | 3HAHUSI B | IPABOBBIC aKTHI | CYIIECTBY | pabomel,
COCTAaBJISIET 1070'¢ obnactu u  0hOpMIISET | OIIUE npakmuy
KOHKYPEHTOCTIOCOOH | HOPMAaTHBHO- | CYIIECTBYIO | CIIEIUAIBHYIO | HOPMAaTUB | ecKue
bIC BApPUAHTHI | TIPABOBBIX 111170 JNOKYMEHTAIUIO | HbIE 3auamus,
TEXHUUYECKUX aKTOB U HOPMATHBHO | B COOTBETCTBUH | PABOBBIE | KYPCOBOU
pEIICHHIA; 0(pOpPMIICHHU | -TIPABOBBIX | C aKTBI u | npoexm,
IKC-1.2. CHeIMaIbHOM | aKTOB U | HaIllpaBJIEHHOCT | opopMmIIsie | 9K3aMeH
O60cHOBBIBaeT BBIOOp | JOKYMEHTAl] | OQPOPMIIEHH | BIO T
1enecoo0pa3zHoro uu B u npodeccuonan | cnenuaibH
MIPOEKTHOTO COOTBETCTBU | CIIEIHAIBLHO | BHOM VIO
peIICHHS; ucC i NEeSITeTBbHOCTH | IOKyMEHTa
T[IKC-1.3. HAIPaBJIEHHO | TOKyMEHTAIl IO B
[MoxroraBnmBaeT CTBIO uu B COOTBETCT
pas3zensl mpodeccuoH | COOTBETCTBU BUU c
MPEIPOEKTHOM aJIbHOU u c HaIpaBJieH
JTOKYMEHTaluu Ha | IEeATEIbHOCT | HANpaBJICHH HOCTbBIO
OCHOBE TUIIOBBIX | U OCTbBIO npodeccro
TEXHUYECKUX npodeccuon HaJIbHOU
pELICHHI; albHOU NEeITEILHO
T[IKC-1.4. JIEATEIILHOC CcTH
JlemoHCTpHpYET TH
IIOHMMAaHHe 3aga4 | He ymeer Ymeer Ha | Ymeer Ha | YMeeT Ha
MIPOEKTUPOBAHUS UCIIOJIb30BaT | HU3KOM JAOCTATOYHOM | BHICOKOM
00BEKTOB b yYpOBHe YPOBHe YPOBHe
AIIEKTPOCETEBOTO CYUIECTBYIO | HCIIOJIb30Ba | UCMHOJBb30BaTh | HCIOJB30B
XO03sHCTBA. ue Th CYLIECTBYIOIIU | aTh
HOPMATHUBHBI | CYIIECTBYIO | € HOPMATHUBHBIE | CYIIECTBY
€ IpaBoOBbIC | 1K€ MIPABOBBIC AKTHI | IOMIHE
aKThI U HOpPMaTUBH | U  OQOpMIISET | HOPMATUB
odopmisier | bie CHEIHUAbHYIO | HbIE
CHEIHMallbHy | IPaBOBbHIE JOKYMEHTAIUIO | IPaBOBBIE
10 AKTBI U | B COOTBETCTBHUH | aKThI u
JOKyMeHTal| | opopmisier | ¢ odopmiisie
UIO B CHEIHallbHY | HAMPaBJICHHOCT | T
COOTBETCTBU | IO BIO CreruanbH
uc JOKyMeHTal | mpodeccuoHan | yro
HAMpPaBIEHHO | U0 B | bHOH JOKYMEHTa
CTBIO COOTBETCTBU | JACSITENLHOCTH | IIUIO B
npodeccuoH | u c COOTBETCT
ANbHOU HaIpaBJICHH BUU c
NEeATENbHOCT | OCTBIO HaIpaBJICH
u npogeccuoH HOCTBIO




QJIBHOM npogeccuo
JESITEIbHOC HaJbHOM
T™H JIeSITEIILHO
cTH
He Bnageer | Biaageer Ha | Baageer Ha | Baageer
HOPMATHBHBI | HU3KOM JAOCTATOYHOM | HA
MH YPOBHeE YPOBHE BBLICOKOM
IPAaBOBBIMU | HOPMATUBH | HOPMAaTUBHBIM | YPOBHeE
aKTaMH U BIMU U TPaBOBBIMU | HOPMATHUB
opOopMIICHHE | TIPABOBBIMH | aKTaMH 1 | HEIMH
M akTaMu U | opopMIIEHHUEM | TTPAaBOBBIM
CrienuaabHOM | 0QOPMIIEHH | CTICIIHAIBHOU Y aKTaMH 1
JOKYMEHTAI[ | eM JTOKyMEHTAIuu | oopmMiieH
HH B CIIEIIAAJILHO | B COOTBETCTBHUU | €M
COOTBETCTBU | U c CcIIeHaIbH
hcC JIOKYMEHTAll | HalpaBJIEHHOCT | OU
HaIpaBJIEHHO | UU B | BIO JIOKYMEHTA
CTBIO COOTBETCTBU | mpodeccuoHan | 1uu B
npodeccuoH | u C | bHOH COOTBETCT
aJIbHOM HaIlpaBJI€HH | IEATETLHOCTH | BUH c
JIESITEABHOCT | OCTBIO HarpaBJieH
u npodeccuon HOCTbBIO
aNbHOU npodeccro
NEeITENbHOC HaJILHOU
™ eITEIBHO
CTH
7.3 TunoBble KOHTPOJIbHBbIE 3aJaHUsl WJIH HHble MaTePHAJIbI,

Heo0XoauMble /Il OLEHKH 3HAHUM, YMEHHH, HABBIKOB, XapaKTepPHU3YIOLIUX
Tanbl GOpMUPOBAHHMA KOMIIeTeHIMA B nIpouecce ocsoeHus OIIOII BO

IIpumepsbl 1a00paTOPHBIX PadOT

Jlabopamopnas paboma Nel
N3YYEHUE UCTOYHUKOB TEIIJIOBOI'O U3JIYUEHUS
Lens paboOTHI: u3zyuenue ycmpoucmea U NPUHYURA OeUCmBUs Jamn
HAKAIUBAHUSL U «CEENIIbIX » UCTNOYHUKOB UHMDPAKPACHO20 U3/ YEHUS.
a) Jlamnwvl Hakanueanus

HaubGonee pacnpocTpaHEHHBIMH HMCTOYHUKAMH ONTHYECKOTO W3ITYYCHHUS
ABIAIOTCS Jam1ibl HakanuBanus (JIH). 91o o0bscHIETCS CpaBHUTEIBHON MPOCTOTON

UX  KOHCTPYKUMM M  HAAEXKHOCTBIO  OKCIUIyaTallud,  BO3MO>KHOCTBIO
HEMOCPEJACTBEHHOIO BKJIIOYEHUS B CE€Th, OTPA0OTAHHOCTHIO TEXHOJOTHU
MPOU3BOJICTBA, JCHICBU3HOW, yIOOCTBOM B OOpallleHUd U OOCIYy>KUBaHUH,
BBICOKUMH TUTHEHUYECKUMU CBOMCTBAMU MO CpPAaBHEHHUIO, HAMpUMep, C

JIOMUHECUIEHTHOW JlamMnoi  Onaronmaps orcyrctBuro I1myma ot [IPA wu



HEBO3MOXHOCTH 3arpsi3HEHHs] TapamMu pPTYTU aTtMoc(epbl MOMEUIEHUH Mpu
pa3pylIeHUN KOJOBI JIAMITHI.

Hapsny ¢ noctonncrBamu JIH UMEIOT 1 psia HEXOCTATKOB. DTO MPEKAE BCETO
HU3Kasi CBeTOBasi oTAayva, coctapistomas 10-20 am/BT npu npoaomKuTearHOCTH
ropenust 1000u. Huszkas cBeroBas otnaua JIH oOwsicuserca tem, uro 70—76 %
MOIIIHOCTH HU3JIy4YEHHs Tejla Hakaja MpU ero pabouux TemIeparypax JeKHUT B
ommxuent UK-o6mactu crnektpa, B TO BpeMsl Kak Ha BUAUMYIO YacTh IMPUXOJUTCS
ToJIbKO OT 7 10 13%. Takum oOpazom, JIH aBisroTcs 3 heKTUBHBIMU UCTOUHUKAMU
UK-u3nyuenus.

Hecmotpst Ha ykazannble Henoctatku JIH OynyT emé anurenbHoe Bpems
OCTaBaThCsl OJJHAM U3 IIUPOKO PACHpPOCTPAHEHHBIX MCTOUYHHUKOB CBETa BO MHOTHX
00JacTsAX, TaK KaK OTCYTCTBYIOT JPYrM€ UCTOUYHMKHU CBETa, 00Jaalolue TaKUMU
pa3Ho00pa3HbIMU BO3ZMOKHOCTSIMHU.

HecmoTtpst Ha MHOroo0pasue THIOpPa3MEpPOB JIaMIl  HaKaJWMBaHMUS,
OTIUYAIONINXCS HOMUHAIbHBIM HAMPSHKEHUEM, Ha3HAYEHUEM, MOIIIHOCTBIO M POJIOM
TOKa, BCE OHM OOBEAMHEHBI (U3UUECKUM MPUHIUIOM IOJIYYSHUS BHUIAMMOIO
U3Ty4eHus (HarpeB 3JIEKTPUUECKHUM TOKOM BOJIb(PPaMOBON HUTH O TEMIIEPATYypPhI
2200...2800°C) u cX0ACTBOM NpPUMEHSEMBIX BO BCEX KOHCTPYKIMSAX OCHOBHBIX
COCTaBJISFOIINX 3JIEMEHTOB.

CoBpeMeHHasi OCBETUTEIIbHAS JIaMIla HAaKaJIUBAaHUS COCTOUT W3 CIIEAYIOLINUX
KOHCTPYKIIMOHHBIX 3JIEMEHTOB (PUCYHOK. 1).

CrexiigaHas xoiba (1) maMIibl crieniManibHON MaCTHKOM 3aKperuieHa B lIOKOJIe
(2). Jlmamerp KoOJOBI OMpEHENIeTCS MOIIHOCTBIO JaMIibl. [[oKomb JTamITbl
npeHa3HauYeH JJI BKIIFOUEHHUS JIaMIIbI B CETh. BHYTpH KOJIOBI JaMIIBI pacoiosKeHa
CTEKJIIHHAs HOXKKa, cocTosinas u3 jauH3bl (3), mrtadbuka (4) u momatouku (5).
BHyTpHU CTEeKISTHHON HOXKH UMeeTcsl TpyOKa (6), mpeaHa3HauYeHHas IS OT-KauKd
BO3yXa M3 KOJIObI M 3amojHeHus e€ uHepTHbIM razom. llltabuk mocpeacTBom
YTOJIICHUS (JIOMATOYKH) B HYYKHEH YacTH KPETHUTCs K Kooe.



Pucynok 1. - Koncrpykuus JIH obiiero HazHaueHHS

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

JIns mojayu HaNpsDKEHHWsT Ha TENO Hakala NMPUMEHEHbl CHElUalbHbIE
3JEKTPOIbI (9), U3rOTOBJIECHHBIE U3 BHICOKOJIETMPOBAHHOW HUKEJIEBOM CTAJIM WA U3
Hukens. OIWH U3 BJIEKTPOJOB MPUCOEAUWHEH K LOKOM0 (2), a BTOpo — K
KOHTaKTHOM 1raiioe (10), s3nmeKkTpruiecKky H30JUPOBAHHON OT ITOKOJIS.

JInsi OCBEILIEHMs] W3TOTaBJIMBAIOT JIAMIIBI HAKAJWMBAHUS B BAKYyMHOM U
ra30HANOJHESHHOM HMCIIOJIHEHHH MOITHOCTRIO 15; 25; 40; 60; 100; 150; 200; 300;
500; 750; 1000; 1500 Bt u 6onee Ha HOMuHaIbHOE HampspkeHue 220...235, 220,
127...135, 127...36, 24 B u meHee. Y BaKyyMHBIX JIaMIT U3 KOJIObI OTKa4aH BO3JIYX
0 pa3psKEHUS 1,33-10° Ila. Takue Jamirsl BBIITYCKAIOT MOIIHOCTBIO 710 25 BT,
o6o3nauenue nammn o 'OCT 2239-70 Bxmrovarot OykBy “B” (BakyymHas), mocie
OYKBBI CIEAYIOT IUGPHI, yKa3bIBAIONINE HOMHHAIBHOE HAMNPSIKCHUE MUTAHUS |
MOIIHOCTh. Hampumep, namny HakalduMBaHHS BaKyyMHYIO Ha HOMHUHAIbHOE
Hanpsbkenne 220 B momHocTthio 25 Bt o0o3nauvaror Tak: B220-25. Y
ra3oHANOJHEHHBIX JIAMI, KOJOY TOClie OTKAYKH BO3/JYyXa HAMOJHSIIOT CMECHIO
aproHa win kpunrtoHa (86%) c¢ azorom (14%) 1o naBineHwus, OJM3KOrO K
atMocepHoMy. Takoe pelieHHE TO3BOJSET MOBBICUTH TEMIIEpaTypy HUTHU
Hakanupanus 10 2600...2700°C u yBenuuuTh B CPaBHEHUH C BAKYYMHBIMU JIAMIIAMU
CBETOBYIO OTJlayy B IMOJTOpa pa3a. [ a30HaNOJHEHHbIE JaMIIbl W3TOTOBJISIOT



MoIIHOCTBIO OT 40 no 1500 Bt, mpuyem B 3aBUCHMOCTH OT THIIA HAITOJIHUTENS,
MOIIIHOCTH M OCOOEHHOCTEH KOHCTPYKLMH CHUpAIA HUX HOAPA3JEISAI0T Ha TPHU
Ipynibl: ra3oHanojgHeHHble MoHocniupaibHbie I (150...1500BT); razoHanoaHeHHbIe
oucnupanseie b (40..200Bt); u ra3oHamoJIHEHHbIE C  KPUNTOHOBBIM
HanoiaHutenem bK (40...100 Br).

Jlamnbpl HaKaNMBaHMS OTJIMYAIOTCS JIPYyr OT JApyra 3JIEKTPUYECKUMH,
CBETOTEXHUYECKMMH W 3KCIUIyaTallMOHHBIMHM XapakTepuctukamu. OCHOBHas
CBETOTEXHUYECKAsd XapaKTepUCTUKA JaMIl HAKAJIMBAHUS — W3JIy4aeMbld HMU
ceeroBoil motok PC, nm. CBeTOBOM MOTOK JaMIlbl HaKaJIWBaHUS 3aBUCHUT OT
ANEKTPUUECKONU MOILITHOCTH, TUTAIOUIETO HAMPSYKEHUS U TEMIIEPATYPhl HUTH HaKaa.

HopMupoBaHHBIi B KaTajorax CBETOBOW MOTOK JIaMIla HaKaJIMBaHUS JOJHKHA
U3Ty4aTh NpU €€ BKIIOYEHMM Ha HOMHMHAJIBHOE HAINpPSIKEHUE B TEPBHIE YaChl
pab6otsel, mpu 3ToM ['OCT npenycmaTpuBaeT OTKIOHEHHUSI HOPMUPYEMOT'O CBETOBOTO
MOTOKAa OJHOTUIHBIX JaMn Ha 5...10%. B mpoiiecce 3KcIulyataiuu €€ CBETOBOM
NOTOK M3-3a pacHbUICHUS Tela Hakajga, yMEHbIlIeHUs e€ paboueil TeMriepaTypsl U
npo3payHocTu Koiobl cHukaeTcs. ['OCT s namm, npopabotaBmux 75% cBoero
HOMHHAJIBHOTO CpOKa CIY>KOBI, JOMyCKaeT yMEHBIIEHHE CBETOBOTO MOTOKA Ha
15...20%.

OKCIUTyaTalMOHHBIMH XapaKTEPUCTUKAMU, ONPEIEIAIOINE IKOHOMUYECKHE
noka3aTenu paboThl JIaMIl HaKaJlMBaHMs, SIBISIOTCS CBETOBas OTJa4a U CPOK
CITYXKOBI.

CeeroBasi oTma4a Jammel 1M, JIM ° Br™1, ompenensercs oTHOmEHHEM
cBeToBoro noroka ®C, u3myyaemMoro JIaMIou, K noTpedasieMoit MmouHocT P
P,
he =— 1)
Py

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

Paznmuuator yeThipe cpoka ciry>kObl JIaMIT HaKaTHBAHUS:

—TIOJTHBIN CPOK CIYKOBI t,, — CyMMapHOE BpeMsi pabOThI JIaMITbI B Yacax OT
MOMEHTA BKJIFOUEHHSI 0 MEPErOpaHusl HUTHU HAKaJa;

—CpeoHUN CpOK CHyXKObl t.— CpeaHss NpPOJOJLKUTEIBHOCTh TOPEHUS;
oTpeieNsieTCs Kak cpeiHeapu(hMeTHIECKOE BpEeMsI TTOJTHBIX CPOKOB CITY>KOBI TAPTHH
(He MeHee JeCATH ) JIaMIl. DTOT CPOK CIY>KObI YKa3bIBAIOT HA CTAHJIaPTaX U JJIs JIaMIl
HakanuBaHus OH paBeH 1000 gacos;

—TapaHTUIHBIA CPOK CHYXObl t. — BpeMs, B TE€UEHHUE KOTOPOTO 3aBOJ
rapaHTUpyeT HOpMaJibHYI0 paboTy nammbl. s namn HakanuBanus t. paBen 700
YacoB;

—MOJIE3HBI CPOK CHYKObI t, BpeMs, B T€UEHUE KOTOPOTO 3KOHOMHUYECKHU
1enecoo0pa3Ho IKCIUTyaTUpoBaTh jJamity. [IpuHsaTO cuuTath, 4to t, onpenensercs



BpEMEHEM, B TEUEHHE KOTOPOr0 CBETOBOM MOTOK U3MEHUTCA He Ooiee, yeM Ha 20%
OT CBOEI0 HaYaJIbHOI'O 3HAUYEHHUS.

OTKIOHEHHE MUTAIOIIET0 HANPSHDKEHUSI OT CBOET0 HOMHHAJIBHOTO 3HAYEHUS
CYLIECTBEHHO BIMSET Ha XapaKTepUCTUKH Jamn HakainuBaHus. C pocTom
HanpspkeHus U Ha j1aMIie pe3Ko yBEIn4uBaeTcs cuiia Toka I, MomHocts P, cBeToBOM
noToK @ ¥ CBETOBast OTAAYA 1, HO YMEHBIIACTCS CPEHUI CPOK CITYHKOBI.

[Ipy HEOONBIIMX OTKIOHEHUSX HampsskeHus B cetu (10 +7,5%) MoxHO
NpUOJIMKEHHO CUUTATh, YTO OTKJIOHEHHE HampsbkeHus Ha 1% naer OTKIOHEHHe
@, + 2,7%, a cpegHIO IPOIOJKUTEIIBHOCTh TOpeHus Ha + 14%.

[1o u3BEeCTHBIM apaMeTpaM MOXKHO OINpPEAEIUTh:

— MOILHOCTb JIAMITbI

P,=U, L (2
— COMPOTHUBIJICHHE HUTH HaKaJla B TOPSYEM COCTOSIHUH
U
P, = T“ (3)
— CBETOBOM MOTOK JIaMITbl (TPUOIMKEHHO)
d,=2m-E- 12 (4)

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

0) Hcmounuku ungpakpacnozo usiyuenus

B cenpCKOXO34MCTBEHHOM MPOU3BOJACTBE I CYWIKH JAKOKPAaCOYHBIX
MOKPBITHH, CEIbCKOX03SIMCTBEHHOM MPOAYKIIUU, 000TpeBa MOJIOTHSIKA )KUBOTHBIX U
OTHUIIBI BCe 00Jiee MMUPOKOE MPUMEHEHNE HaXOAIT UCTOUYHUKH HH(PpakpacHoro (1K)
nmznydenus. Crneuuduunoit ocooennocteio MK u3nyuenus sBIseTcs ero TermioBoe
JIEUCTBUE U XOPOIIasi MPOHUKAIOIIAsE CIIOCOOHOCTD.

Uctounnku UK uznydeHus moapasesitoTcss Ha “‘CBeTible” U ““TEeMHBIE” U
OTJIMYAIOTCS JIpYr OT JApyra KOHCTPYKLHMEH, TeMIlepaTypoll Teja Hakajga Hu
CIIEKTpPaJbHBIM COCTaBOM H3JydeHUs. [IpenmyiiecTBEHHOE NPUMEHEHUE B
KUBOTHOBOJICTBE M NTHUUEBOJICTBE MOJYYMIN BBICOKOTEMIIEPATYPHBIE “‘CBETIIbIE”
HUCTOYHUKH JlaMmmbl-TepMounsinyyatenu. MK 3epkanbHble namIiibl HakajlWBaHUS
OTIUYAIOTCS OT OOBIYHBIX OCBETHTEIBHBIX JIaMIl (JOpMOI KOJIOBI U OoJiee HU3KOM
TeMIiepatypoil Tena Hakana. OTHOCUTENBHO HHU3Kasi TeMIlepaTypa OMCIUPATBLHOTO
Tena Hakana MK-mamn (1800...2300°C) mo3BonsieT CMECTHTH CHEKTP H3IydYeHHS
ucrounuka B UK o0iacth U pe3ko YBENMUHUTh UX CPEIHIO MPOJIOKUTEIBHOCTh
ropenus, noseas e€ 1o 5000 gacos.

BuyTtpenntoro yacth k0s1061 UK namii, mpuieraroniyto K loKoJto, TOKPhIBatOT
3epKajbHBIM CIIOEM, 4YTO IO3BOJISIET MEpepaclpe/iesiuTh U KOHIIEHTPUPOBATh B
3aJJaHHOM HAIpPaBJICHUM W3JIy4aeMblil JIy4YUCTBId NOTOK. Pacmpenenenue moToka



W3JIy4EHUsl 3aBUCUT OT (HOpPMBI MapaboJOUIHONW KOJOBI jammbl. [lis CHMKEHUs
MHTEHCUBHOCTHU BUJMMOI0 U3JIYYEHUS HUKHIOIO 4acTh KOI0bl HekoTophix UK namm
3akpeiBatoT KpacHbM (mamnbl UK3K) wnu cunum (mamnsr UK3C) tepmocToiikum
JIAKOM.

OTeyecTBEHHOM  MPOMBIIIJIEHHOCTHIO  BBIIYCKAIOTCS ~ CIELUANIbHbBIC
anextpuueckue MK 3epkanbhHble namnel — Tepmonsinydatenu tunos MK3220-500,
NK3220-500-1, NK3220-250, UK3K 220-250 u np. B o00o3HaueHun tuna jgamibl
OykBbl ykaszbiBatoT: UK — umH(pakpacubie, 3 — 3epkanbibie, K nnu C — mBer
OKpaIIeHHOM KOJIOBI; UG PHI, CTOSIINE TTOC)Ie OYKB — HAMPSHKEHUE B CETH B BOJIbTAaX
U MOIIHOCTh HCTOYHWKA wu3nydeHuss B Bartax. Jlamma WMK3220-500-1 wumeer
YMEHBIIICHHbIC Ta0APUTHBIC pa3Mepbl — TAKUE K€, KaK U Y JIaMII, MOIITHOCThIO 250
Br.

[lepcriektuBHBIM HcTOUHMKOM MK nyyell 1 CeNnbCKOXO35MCTBEHHOTO
IIPOU3BOICTBA SABJISIOTCS KBAPIIEBBIC JIAMITHl HAKAJTUBAHUS C MOHBIM ITUKJIOM THIIA
KW u KTI'. D11 1ammibl Ha3pIBalOTCS TAJIOTEHHBIMHU.

CylHOCTh JeUCTBUS Moaa 3akitoyaercs B cienyromeM. [Ipu temneparype
300...1200°C napbl oa COSAUHSIOTCS Y CTEHKH KOJOBI C OTOPBABIIUMHUCS OT
COUpajlii YacTULaMHU Bosibppama u o0pa3yloT HoauT Bodbppama WI2,
KOHIIEHTPAIM KOTOPOT0 y CTEHOK K0JIOBI oBhIaeTcs. [lox nefictuem nuddy3un
MO BOJIb(PpaMa MepeMeniaeTcsi K eHTPY KOJIObI.

B6nusu Tena Hakana npu temneparype 1400...1600°C monexynsl Homuna
BoJib(ppamMa pacmajaroTCs W aTOMbl BoOJib()pamMa oOCealOT Ha TeJle Hakaja.
OcraBmmiicss 0 BHOBb YYacTBYE€T B BO3BPATHOM LHMKJIE M MPEOATCTBYET
OCaXJICHUIO HCITAPUBIIETOCS BOJIb()paMa Ha KoJioe.

[Ipumenenue BoOIb(YPaMONOMHOTO IUKIA B TaKUX JIaMIaX TO3BOJIAIIO
MOBBICUTH YJEIbHYIO IUIOTHOCTh W3IIYYCHHs] W 00ecHeuuTh CTaOWIBbHOCTH
JYYUCTOTO TIOTOKA Ha MPOTSKEHUU BCEro cpoka ciaykOwl. K gocTomHcTBaAM jamn
ClelyeT OTHECTH MaJyible Tra0apuTHBIE pa3Mepbl, CIHOCOOHOCTh BBIAEPKHUBATH
JUTUTENbHbIE W OOJIbIINE TMEPErpy3KU MO HAIMPSIKEHHUIO, BO3MOXHOCTh IJIABHOTO
peryaupoBaHus B IUPOKKUX npenenax uzinyyaemoro MK noroka myreM u3MeHEHUS
MOABOANMOTO HAIPSKEHHUS.

UK mammer Tuma KU u KI' npencraBnsitor co00#t MUIHHAPHISCKYIO TPYOKY
auametrpoM 8...12 MM u guHOM 255...750 MM (B 3aBUCUMOCTH OT HOMHHAJIbHOMN
MOIIIHOCTH). Teo Hakama Jamrmbl BBIIOJTHEHO B BHJE BOJb(PPaMOBOW CHHpaH,
CMOHTHPOBAHHOU MO OcH TPpyOKM Ha BOJIb(paMoBOil mojjaepxke. BBog B mamiry
BBITIOJIHEH MOCPECTBOM MOJIMOJICHOBBIX AJIEKTPOJIOB, BIASHHBIX B KBapIlEBbIC
HOXKU. KOoHIIBI crivpareit Teja Hakajda HAaBEpPHYThl HA BHYTPEHHIOIO YacTh BBOJOB.
[{okou BRIMOIHEHBI U3 HUKEJIEBOU JICHTBI CO IIIBOM, B KOTOPOU BBEICHBI HAPYKHbIC
MOJIMO/ICHOBBIE BHIBOJIBI.



TpyOKy M3roTaBiIMBalOT U3 KBAPLUEBOI'O CTEKJA M HAMOJIHSIOT aprOHOM C
coaepxkanuem 1...2 mr tona nox nasnenuem 0,8...1,0 Ila.

JloGaBneHue B KoJIOy Ho/1a MO3BOJISIET YMEHBUIUTh PAcbUICHHE BOJIb(ppama
U TEM CaMbIM YBEJIMYUTh CPOK CHYKObl jammbl. Jlammbl paboOTalOT TONBKO B
TOPU30HTAIBHOM TMOJOXEHUU (Yrojl JOMYCTUMOIO OTKJIOHEHUS He Oosee 4°).
Temneparypa kBapiieBoil koyiObl He nosmkHa mnpeBbimath 300...350°C, T.kx. npu
0oJiee BHICOKMX TeMIIepaTypax KBapILEeBOE CTEKIIO Pa3pylIaeTCsl WU MPETepIIeBaeT
HeoOpaTUMble M3MEHEHHUs, B PE3YJIbTaTe KOTOPBIX YMEHbIIAETCS KO3((UIMEHT
nponyckanusa UK mydeii.

KOHmPOJleble eonpocuol:

1. Pacckaxkute 00 yCTpOMCTBE JJaMIT HaKaJTMBAHUS.

2. Ha yem ocHOBaH PUHITUII paOOTHI JJaMIT HAKAJTUBAHHS ?

3. YKaxxuTe MEpOIpHUATHS, CHUKAIOIIEE PACTIBIJICHHUE JIaMIT HaKaJia.

4. VYKaxXuTe OCHOBHBIC MPUYMHBI CHUXKEHHS CBETOBOTO IOTOKA JaMIIb
HaKaJIMBaHUS K KOHITY €€ CPOKa CITy>KOBI.

5. Jaiite ¢usmyeckoe TOJKOBaHHE MPUUUH COKPALIECHUS CPOKA CIY>KOBI
JIaMITbl HAKaJIMBAHUS MPU YBEJIIMUCHUH HANPSYKEHUS TUTAHUS.

6. [lepeuncnute 0COOEHHOCTH YCTPONUCTBA U OCHOBHBIE XapakTepuctuku UK
JIaMIT HAKaJMBaHMUS.

7. OOBACHUTE YCTPOWCTBO M NPHUHIIMII JCHCTBHUS JaMIIbl C BOJbhpamo-
HomaubeIM ukiIoM thna KN.

8. HazoBute ocobenHoctn Bo3neiricTBus MK wu3imydeHus Ha opraHuzm
KUBOTHBIX U NTHUIBI.

9. Ha3oBuTe BEMMYMHBI U €IMHULBI U3MEPEHHUS], IPUMEHSEMbIE ISl OLICHKU
UK nyuen.

Jumepamypa

1. [TammmoB A.b. OCHOBBI CBETOTEXHHMKH: YUeOHHK. — 2-¢ W3/. mepepad. u
nomn./ A.b.IIanmtos. — M.: Jloroc, 2011. — 256 c.

2. Kuoppunr ['M.u gp. ChopaBouHass KHUTa [JIs HPOEKTUPOBAHUS
anekTpuueckoro ocemenus / .M. Kunoppunr, U.M. ®aaun, B.H. Cugopos — 2-¢
m3a., nmeped. n gom.— CII6.:DHeproaromm3nar. Cankrt-IleTrepOyprckoe otna-Hue,
1992.-448 c.

3. IexoBuoB B.II. OcBeTuTenbHbIE YCTAHOBKM NPOMBIIUIEHHBIX U
rpaxaanckux o0bexToB / B.I1. llexoBuos. — M.: ®O-PYM, 2009. — 160 c.



IIpumep Tecra

51. 3aoanue {{ 152 }}) T3 No 152
YcTaHOBUTE COOTBETCTBUE MEXKIY NIEMEHTaAMU I'PYIII

1 oM ... Imm CrieKTp ONTUYECKOTO U3ITy4EHUs
380 M ... 780 HM CrieKTp BUAMMOTO U3JTy4EHUS

1 M ... 380 HM Crnekrp Y®-uznyuenus

780 HM ... 1 MM Cnexrp UK-uznyuenus

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

OTMeThTe NpaBUIIbHBIN OTBET
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M JluneiiyaTble CIIEKTPAIbHbIE XaPAKTEPUCTUKH

[J CmuioniHble CIeKTpaIbHbIC XapaKTEPUCTHKH

[J CwmerranHpie CCKTPATbHBIC XapaKTEPUCTUKU

[ MoHOXpOMaTHUYECKHE CIIEKTPATbHBIC XapaKTePUCTHKH

53. 3aoanue {{ 158 }} T3 Ne 158
OTMeThTe MPaBUIIBHBIN OTBET
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M CromniHsie CrIeKTpaIbHBIC XapaKTEPUCTUKH

L] JluneiyaThle CIEKTPAJIbHBIC XapaKTEPUCTUKU

L] CwmemranHble CEKTpalbHBIEXapaKTEPUCTHKH

L] MoHOXpOoMaTHYECKHE CIIEKTPATbHBIC XapaKTePHUCTHKH

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



OTMmeTbTE NPaBUIIbHBIN OTBET
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M CMmemanHbie CrIeKTpAbHbIE XapaKTEPHUCTHKH

L] JluneiyaThie CHICKTPAIbHBIC XapaKTEPUCTUKU

] MoHoXpoMaTHUYeCKHE CIIEKTPATbHBIC XapaKTePUCTHKH
(] CmuioniHsle CieKTpaIbHbIE XapaKTEPUCTHKH

55. 3aoanue {{ 164 }} T3 No 1
OTMeTbTe NPaBUIIBHBIN OTBET
Haubonee obmiee onpeaeneHrne U3IyIeHUs:

M marepus 0c060i GopMBI, KMEIOLIAs MACCy TIOKOS PABHYIO HYIIIO U
JBUXKYIIAsiCsl B 0€3BO3YIIIHOM IIPOCTPAHCTBE C MOCTOSIHHON CKOPOCTHIO

[J matepust 0co00ii (OpMBbI, HMEIOIIasi MACCy MOKOSI PABHYIO CKOPOCTH CBETA U
IBUXKYIIasicsl B 0€3BO3AYIIHOM IIPOCTPAHCTBE C YCKOPEHHUEM

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

56. 3a0anue {{ 165 )} T3 Vo 2

OTMeThTe MPaBUIIBHBIN OTBET
OCHOBBI BOJIHOBOM TEOPHUH CBETA 3aJI0KECHBI:
MXpuctranom [oiirencom
] Hcaaxom HerotoHOM
1 Muxaunom JIOMOHOCOBBIM
] OrtocreHoMm ®penesnem

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

OTMeThTe MPaBUIIbHBIN OTBET

TBOpPLIOM HAyYHBIX OCHOB KOPIYCKYJISIPHOM TEOPUHU CBETA SBIISICTCS:
L] Xpucruan I'toiirenc
M Wcaak HeroTon

] Muxaua JJoMoOHOCOB
L Jleon ®yko

58. 3aoanue {{ 167 }} T3 No 4
OTMeThTe MPaBUIIbHBINA OTBET
... YCTaHOBUII, YTO CKOPOCTh CBETA B BOJIC MEHBIIIE CKOPOCTH CBETA B BO3IYyXE H B
0€3BO3/IyIIHOM MTPOCTPAHCTBE.
M Jleon ®yko
L] Ortocren ®@peHensb
L] Muxaun JlomoHOCOB



L] Jxeiimc MakcBesut
59. 3aoanue {{ 168 }} T3 No 5

OTMmeTbTE NPaBUIIbHBIN OTBET
MaremaTrueckasi TeOpHs JISKTPOMArHUTHOTO I0JIs pa3paboTaHa ...
M JIxeiimcom MakcBesiom
] Maiiknom Dapaneem
LI®denumopom Kymepom
] Maiikiaom JI>KEKCOHOM

60. 3aoanue {{ 169 }} T3 Ne 6
OTMeThTE MPaBUIIBHBIN OTBET
d’E ¢ d°E

de E dx?

M VpaBHeHHE DIIEKTPOMArHUTHOMN BOJIHBI

L] VpaBuenwue [lnanka

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

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

.27 X
E= EMax s1nT(t —V)

V| VpaBHeHHE rapMOHMYECKOM BOJIHBI, XapaKTEPU3YIOLIEE MOHOXPOMATHYECKOE
U3ITy4yeHue

] VYpaBHeHHE TrapMOHHYECKOM BOJIHBI, XapaKTEPHU3YIOIIee ONTHYECKOE
U3ITy4yeHue

[J VpaBHeHHe CMEIIaHOM BOJIHBI, XapaKTEPU3YIOIIEe MOHOXPOMATHUECKOE
U3ITy4yeHue

[J VYpaBHeHHEe CMEIIAHOMN BOJIHBI, XapaKTEPU3YIOIIEE ONTHICCKOE H3ITyICHUE

62. 3adanue {{ 171 } T3 Vo 8

OTMeThTe MPABUIIBHBINA OTBET
MoOHOXpPOMATHYECKUM SIBJISICTCSI TAKOE M3TYYCHHE, Y KOTOPOTO...

M HOCTOSIHHBI B IPOCTPAHCTBE M BO BPEMEHM aMILTUTY/Aa KOJeOaHuii, CKOPOCTh
pacrpoCTpaHEeHHsI BOJIHBI K BpeMsI TIOJTHOTO TIEpHOa

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

] MOCTOSIHHBI B IPOCTPAHCTBE M HE MIOCTOSHHBI BO BPEMEHU aMILIATY/Ia
KoJieOaHUH, CKOPOCTh PacIpOCTpaHEHHUs BOJIHBI U BPEMS ITOJHOTO Iepruoaa

L] He MOCTOSIHHBI B TPOCTPAHCTBE U MIOCTOSHHBI BO BPEMEHHU aMILIUTY/Ia
KoJebaHui, CKOPOCTh PacpOCTPAHEHUS BOJIHBI U BPEMsI IOJTHOTO Tepro/ia

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

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



W=h-v

M kBaHT HEpTUH

L] wacrora sHepruu

[] wacrora u3my4eHHs

[l MHTEHCHBHOCTH U3JTyYCHHUSI

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

OTMeThTE TPaBUIIBHBIN OTBET
DKCIEPUMEHTAIBHO JI0Ka3aJl HAIMYHUE CBETOBOTO JIABJICHHSL.
] JlomonocoB
M JleGenes
] Herorton
O] TTnmaux

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

OTMeThTe NpaBUIIbHBIN OTBET

h-v
c2

M wmacca portona

L) uMmmynbc GpoToHA

L] BeKkTOp M3Iy4eHHS

D KOJINYECTBO ABMKCHUA
CrpykTypa pedepara:

1) TUTYJIBHBIN JIUCT;

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

3) BBeneHHE;

4) TekcTOBOE W3JOXKCHHE MaTepuayia, pa3OMTOe Ha BOMPOCH |
MIOJIBOITPOCHI (ITYHKTBI, TOJMYHKTHI) C HEOOXOJUMBIMH CCHUIKAMU HA UICTOYHUKH,
UCIIOJIb30BaHHBIE aBTOPOM;

5) 3akiIOYeHHE,

6) CHIHUCOK MCTIOIH30BAaHHOW JIUTEPATYPHI;

7) TPWIOKEHUS, KOTOPHIC COCTOST W3 TaONHIl, IUarpamm, rpaduKos,
PUCYHKOB, cXeM (HeoOsi3arenmpHas 4acTh  pedepara). I[lpunoxenus
pacmoyiaraloTcsi IMOCJeNOBAaTEIbHO, COTJIACHO 3aroJIOBKaM, OTPAKAIOMIMM HX
coJiepKaHue.

Temsbl pedepaTon

=

CrpoeHue U XxapaKTepUCTUKHA COBPEMEHHBIX JIaMIT HAKaTUBAHMUSI.
Oco0eHHOCTH KOHCTPYKITMHU M CXEMbI BKITFOUEHHUS TIOMUHECIICHTHBIX JIAMIT.
3. IlpeumymiecTBa KOMITAKTHBIX JIFOMHHECIIEHTHBIX JaMI 1O CPaBHEHUIO C
JOPYTUMU UCTOYHUKAMU CBETA.

MHoroo0pa3ue NpuMEeHEHHUs ralOTeHHbIX HCTOYHUKOB CBETA.

[lepcriekTuBbl U chepbl MPUMEHEHUSI CBETOIMOHBIX UCTOYHUKOB CBETA.
KoHcTpyK1IMOHHBIE pa3nuuus JpakBEPOB CBETOAUOIHBIX JIAMII.

N

o gk



Yr4uHOe OCBENIEHHE: IEPCIEKTUBBI, NHHOBALINHU.
OcBenieHne B pEKIaMHOM CPeJie — BBIT01a WIIM HAJEKHOCTD?
MHoroo0pa3ue ya1aponpOoyHbIX U B3PbIBOOMACHBIX CBETUIIBHUKOB.

. BaxXxHOCTh TPOEKTUPOBAaHMS O(PUCHOTO OCBEIIECHUS.

. CBETOTEXHUYECKUE U3MEPEHUS.

. TUmBI TIOKCMETPOB, KOHCTPYKLUMOHHBIE OCOOCHHOCTH.

. OGnactu npuMeHeHust puToPoTOMETPOB.

. [IpenmyiecTBa ra3opa3psaaHbIX HCTOUHUKOB CBETA BBICOKOTO JABJICHUS.
. OnTrueckoe u3ay4yeHue.

. BormHOBas Teopus cBeTa.

. KopnyckynspHas Teopust cBeTa.

. CexTp UCTOYHUKOB CBETA: BU/IbI, KJIaCCU(UKAIIHS.

. COJIHEUHBIN CBET: XapaKTEPUCTUKH, CIIEKTPAIIBHOE PaCIpeeICHUE.

HBGTOB&H TEMIICpAaTypa HCTOYHUKOB CBCTA.

Jlna npomexccymounozo konmpoas (YK-2 - CnocoOeH ompeaessiTh Kpyr

3a/lay B paMKax IOCTaBJICHHOW I M BBIOUpATh ONTHUMAJIbHBIE CIIOCOOBI HX
pELIeHHs, UCXOJsl M3 JIEUCTBYIOLIUMX MPABOBBIX HOPM, UMEIOIIMXCA PECYPCOB U
OTpaHUYEHHUIA;)

=

10.

11.

Bonpocsl k 3xk3aMeHy

Bunsl u cucremsl ocBelieHus. Pa3melenne CBETUIbHUKOB B IOMEILEHUH.
Bnusinue Buaa 0aymiacTHOTO COMPOTHBICHHS M YacCTOTHI TOKA MHUTAIOIICH
CETH Ha paboTy ra3opa3psIHbIX JaMIl.

Bo3zneiictBrue ONTHUYECKOTO HM3JIYYEHHUS] HA JKMBOTHBIX. bakTepuUMIHBINA
CIICKTp JICHUCTBUS.

Bo3aeilicTBUe ONTHYECKOTO W3JIY4YEHUS] HA JKUBOTHBIX. ODPUTEMHBIN U
OaKTEepUILIUIHBIN CIICKTpP JACHCTBUS.

Bo3zneiictBue ONTUYECKOTO W3IIYUYCHUsS HA PACTCHUS, CIIEKTP JIE€MCTBUSA
dboTocuHTE3A.

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

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

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

JIByXJIaMIIOBbIE€ AHTUCTPOOOCKONMUUYECKUE CXEMBI I JTOMHHECHEHTHBIX
JaMIL.

3akonbl TeroBoro m3nmydeHus (Kupxroda, Credana-bonpiimana, BuHa).
Teopernueckuii KII/] ICTOYHHKOB, OCHOBAaHHBIN HA TEILIOBOM H3JTYYCHHUU.
3HaueHUE WCIOJIb30BAHMUSI DHEPTrUM  ONTHUYECKOTO0  H3IYUYEHHUS IpHU
MHTEHCU(PUKAIUU U TOBBIIICHUU 3P(HEKTUBHOCTH CEIIbCKOXO035UCTBEHHOTO
MIPOU3BOJCTBA.



12.

13.
14.

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

23.
24,

25.
26.

217,

28.

29.

30.

31.

32,

33.
34,

35.

36.
37.

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

Knaccudukanus razopaspsiAHbIX HCTOYHUKOB BBICOKOTO JaBJICHUS.
Knaccudukanuss  rasopa3psaHblX  HUCTOYHMKOB  u3NydeHHs. (Cxembl
BKJIFOYEHUSI HCTOYHUKOB HU3KOTO JIaBJICHUS.

Knaccudukanus ra3opa3psiHbIX HCTOYHMKOB M3JIYy4YeHUS. Y CTPOMCTBO,
OPUHLNI PaOOTHI JJIOMUHECHEHTHOM JIAMIIbI.

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

Knaccudukanuss ~ ocBeTUTENbHBIX  NMPUOOPOB U HMX  OCHOBHBIE
XapaKTEPUCTUKHU.

Knaccudukanus, KOMIOHOBKAa M pacd€T HJIEKTPUUYECKUX OCBETHTENIbHBIX
CeTeM.

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

JIrokcMeTp, ero yCTpoMCTBO U Ha3HAYCHUE.

HatpueBble 1aMIibl BBICOKOTO TaBICHUS.

Ha3HaueHue M OCHOBHBIE DJIEMEHTBHI IIYCKOPETYJIHUPYIOUIUX YCTPOUCTB.
CxeMbl BKJITIOUEHHUS Ta30paA3PSAAHBIX JIAMI HU3KOTO JABIICHHUS.
Krnaccuduxkanus razopaspsiHbIX ICTOYHUKOB BHICOKOTO JJaBJICHUSI.
OObsicHUTE BIMAHME BHAA OalJIACTHOTO COMPOTHBJICHUS HAa OCHOBHBIC
XapaKTePUCTUKH pabOThI Ta30pa3psIHOMN JTaMIIbL.

OnTuueckue cpencTsa 0OpbOBI C JIETAIOIUMHA HACEKOMBIMU BPEAUTEIISIMH.
OcBerutenbHble  NpuOOPHl U OOJIydYaTeTHd  CEIbCKOXO3MCTBEHHOIO
Ha3HAYCHHS.

OcBeTUTENbHBIE YCTAHOBKU KMBOTHOBOJUYECKUX MOMENIEHUN U BBITYJIbHBIX
IJIOIIAOK.

OcHOBHBIE CBOWMCTBA M TMOKa3zaTedd pabOThl HCTOYHHKOB ONTHYECKOTO
U3JIyYECHHS.

OcHoBHBIE cucTeMbl A3P(HEKTUBHBIX YPUTEMHBIX U AHTUPAXUTHBIX BEIMYUH U
€UHULIBI UX U3MEPEHUS.

OCHOBHbBIE CIHEKTpPaJIbHbIE XapAKTEPUCTUKH MCTOYHUKA W NPUEMHHKA
ONTUYECKOIO U3IIYYCHHUS.

OCHOBHBIE SHEPreTUYECKUE BEIIMUYMHBI ONTUYECKOTO U3JTYUEHHS U €IUHULIBI
UX U3MEPEHHUS.

Oco0eHHOCTH 3allUThl CEeTeW, MUTAIOIUX HCTOYHUKH ONTHYECKOTO
U3ITY4YCHUS.

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

Pacnpenenenne ontrniyeckoro u3irydyeHus no cuekrpy. OnTuiyeckue CBOMCTBa
TeIl.

CBETUIIBHUKY, UCIIOIB3YEMBIE B CEJIBCKOM XO35HCTBE.

Cucrema SO EKTUBHBIX OaKTePUIIUAHBIX BEIWYMH W CAUHUIBI HUX
U3MEpPEHUS.



38. Teopernueckre NOPEANOCHUIKM YCTAHOBJIEHHUS CHUCTEMBI 3(P(EKTHUBHBIX
BEJIMYHH.

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

40. YcTraHOBKM I HH(PPAKPACHOTO U3IIYYEHHUS MOJIOAHSIKA MTUL U KUBOTHBIX.

41. YcranoBku aia obe33apakuBanus BoJbl YD oOmydueHreMm.

42. YcraHoBku 1y ogHOBpeMeHHoro Y® oO0dydeHUMss W OCBEIICHHUS B
KUBOTHOBO/JICTBE U MTULIEBOJCTBE.

43. YCTpOoMCTBO W TPUHIMI JEHUCTBUS JIFOMHUHECIICHTHOM JIaMIIbI HU3KOTO
naBieHs. CBETOTEXHMYECKHE, DHEPreTUYECKHE W OKCIUTyaTallMOHHBIE
XapaKTePUCTUKH.

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

45. YcrpoiicTBo, paboTa u xapakrepuctuku jgami tuna J[PJI. Cxema BkirodeHUsI.

46. Y dumetp, ero ycTporcTBO, Ha3HAUYCHUE.

47. durodoToMeTp, €ro yCTpoiCTBO U Ha3HAUCHHE.

Ilpaxmuueckue 3a0anus 013 IK3amMeHa

3aoanue 1.

PaccuuTaiiTe OCBETUTENBHYIO YCTAHOBKY [JISi OCBEIICHUS TETLIUIIBI
paszmepamu 20x10 M u BbicoTOM 2,5 M. Hopmupyemas ocsemienHocts Ex = 300 1k,
kodddurment 3amaca K3 = 1,3. Beicora cBeca cBerwibHHKa hc = 0,4 M.
Koadpunment ucnonnzoBanus n = 0,61.

3aoanue 2.

Paccuurath, kakoe kommuectBO oOsydatenedt tuma OT-400M ¢ nmammamwu
JIPJT 400 wHeoOXomuMo nJii HOPMaJIBHOTO (OTOCHHTE3a paccaabl B TEIUIUIIC
pasmepom 18x50 M, ecii M3BECTHO, YTO OCBEIICHHOCTH A0JKHA ObITH 8000 K.
Koappumment 3amaca K3=1,3, kosdduimeHT MHUHHMATBHON OCBENIEHHOCTH
7Z=1,15. KoaddunueHtr uCMIoOIL30BaHUS CBETOBOI'O IIOTOKAa TPH HHIEKCE
nomemnienus i=1,48 paBen 1n =0,63. Pacuer mpoussectn MeTonoM Kod(duimenta
MCITIOJIb30BaHUSI CBETOBOTO MTOTOKA.

3aoanue 3.

B mpousBoacTBeHHOM ToOMelIeHUH Iiomaapio 300 M% M ¢ WHAECKCOM i=2
ceetwibHuKa-Mu Trna HCI102-100 tpeGyetcst obecnieunts En=30 nx mpu K=1,5.
3amano pn=50%, pc=30%, pp=10%, z=1,15. B cBeTriIbHMKAaX MPUMEHEHA JlaMIa
tuna  bK215-225-100 ¢ F=1500 M. OnpenenauTb HEOOXOIUMOE YHCIIO
CBETUJIbHUKOB.

3aoanue 4.

B npou3BoACcTBEHHOM HoMeleHuH miomaaso 300 M? u ¢ ungekcom i=1,25
YCTAaHOBJICHO TPHU MPOJOJBHBIX psijga cBeTwibHUKOB JICII02 (KCC Tuma JI-2).
Kaxnpiii ceeTmnbHuK ¢ aBymst amnamu JIb40. TpeOyercsa obecneunts E=300 nx



npu K=1,5. 3agano pn=50%, pc=30%, pp=10%, z=1,15. CBeTOBOI1 MOTOK JAMIIbI
JIb40-3150 nM. CKOJIBKO CBETUIIBHUKOB B pALy?

3aoanue 5.

PaccuuTaiiTe HeOOXOAMMOE YHCIIO JaMII JIJIsl OCBEILLEHUS aHTapa pa3MepaMu
20x60 m u BoicoTOM 4 M. HopMmupyemast ocBemieHHoCcTh EH = 75 1k, k03¢ urueHt
3anaca K3 = 1,3. Koappunuent munumansroit oceniénHoctu z=1,1. Beicota cBeca
ceetwiibHuKa he = 0,2 M. Koapduument ucnonb3oBanus 1 = 0,61.

Ucnonb3ytorcs namnsl b215-225-150.

3aoanue 6.

Paccunrath, kakoe konuuectBo obOmydatenedt ¢ jammamu JIPJI 700(6)
HE00X0AMMO 711 HOpMaJIbHOTO (POTOCUHTE3a PACTEHUM B Teruiuile pazmepoM 20x60
M, €CJIM U3BECTHO, YTO OCBEIIEHHOCTH JoJKHA ObITh 8000 k. Koadpunuent 3anaca
K3=1,3, xo3ddunument muHumangbHO ocBemenHoctn Z=1,15. Koadduuuent
HCIIOJIb30BaHMs CBETOBOT'O IMOTOKA MPH MHAeKce oMereHus i=1,48 pasen 1 =0,63.
Pacuer npousBectr MeTo0M K03 PUITMEHTA UCTIOIH30BAHKS CBETOBOTO MTOTOKA.

3aoanue 7.

B nomemenuu momaaso 160 M? ¢ pn=0,5; pc=0,3; pp=0,1 Ha pacueTHO
BeIcoTe Np=3,2 M mpeanojaraeTcsi yCTaHOBUTh CBeTHIbHUKH Tuma JICI102-2[140-
10 (KCC tuna -3, KIT1[1=60%) c JUI tuna JIb. Onpenenuts 4nucao CBETUILHUKOB,
HeoOxoauMoe Jutst co3aanus ocsemeHHocTd E=300 5k npu kosdduimente 3amaca
K3=1,8 u ko3¢ dunmente HepaHomepHocTH Z=1,1. Micrioib30BaTh METOT yICTBHON
MOIIHOCTH.

3aoanue 8.

B momemennu miomansio 300 M2 U ¢ uHIEKcoM i=1,25 YCTAHOBJICHO TPHU
npoaonbHbIX psaga cBeTrabHUKOB JICII02 (KCC tuna J1-2), KaKaplii CBETUIHHHK C
neyms namrmamu JIb40. Tpebyetrcs obecneunts E=300 nx mpu K=1,5. 3amano
pri=50%, pc=30%, pp=10%, z=1,15. CBetunbHuKoB B psAny 16 mrt. Onpeaenursb
CBETOBOI MOTOK OJHOM JIaMIIbI.

3aoanue 9.

Paccuutath, kakoe komuyecTBO obOmyuarteneit ¢ mammamu JIPU 250-5
HE0OXO0IUMO JIJIs1 HOPMAITBHOTO (POTOCHHTE3a PACTCHHM B TeTTuIle pazmMepom 10x30
M, €CITM U3BECTHO, YTO OCBEIIEHHOCTH JokHA ObITh 9000 k. Koadurment 3anaca
K3=1,3, xoaddunment muHuManpHOU ocBemenHoctn Z=1,15. Koaddumuent
MCIIOJIb30BaHUsl CBETOBOIO MOTOKA MpH MHAEKce nomenieHus i=1,48 pasen =0,63.
Pacuet npousBectrt MeTo0M K03(PDHUITMEHTA UCTIONH30BAHUS CBETOBOTO MTOTOKA.

3aoanue 10.

B nmomemennu ¢ pn=0,5; pc=0,3; pp=0,1 Ha pacueTHOl BBICOTE hp=3,2 M
mpeanoiaraeTcs ycraHoBuTh cBeTrwibHUKHN Trma JICT102-2x40-10 (KCC tuma J1-3,
KIT=60%) c JUJI tuna JIb. Yucno CBETUIBLHUKOB, HEOOXOAMMOE MJiA CO3JAaHUs



ocsenieHHoctu E=300 nx npu kosdpduuuente 3anaca Kz=1,8 u kosddunmente
HepaBHOMEpHOCTH Zz=1,1 — 35 mTyk. OnpeaenuTs mIonaab NOMENICHHUS.

Jlna npomerncymounozo xkoumponsa (IIKC-1 - CnocobGeH yuacTBOBaTh B

MPOEKTUPOBAHUHU 3JIEKTPOOOOPYIOBAHUS OOBEKTOB IIIEKTPOCETEBOTO X035 HUCTBA;)

Bonpocsl k 3k3ameHy

Metoabl pacu€ra OCBETUTENIBHBIX YCTAHOBOK.

OO6ny4aTenbHblE YCTAHOBKU, MCHOJIb3YEMbIE MPHU BbIPAIIMBAHUN PACTEHUIA.
TpeboBanus, TpeabIBISIEMBIC K HUM.

OOmue 3aKOHOMEPHOCTH BO3JIEUCTBHSI ONTHYECKOTO M3IY4YeHHUs Ha
Oounonornyeckre 00beKThl. Buibl G0OTOOMOIOrMUECKOro NeUCTBHS.

O6mue  3akoHbl  mpeoOpazoBaHuss ~ u3inyudeHus.  KoaudecTBEHHbBIC
XapaKTepUCTUKH MPeoOpa3oBaHUsl.

OcCHOBHBIE MOJIOKEHUS INEKTPUUECKOTO pa3psia B razax u napax METaJljIoB.
OCHOBHBIE MOHATUA U 3aKOHOMEPHOCTH TETUIOBOTO U3ITyUECHHUS.

[Topsiok MPOEKTUPOBAHUS OCBETUTENIbHBIX M 00JIy4aTeNbHbIX YCTAHOBOK.
[IpaBuna 1 HOPMBI AIAEKTPUUECKOTO OCBEILICHHUS.

Pacuét ocBeTUTENBbHON YCTAHOBKU METOJIOM KO3 PHUITMEHTA UCTIOIb30BAHUS
CBETOBOT'0 MOTOKA.

. Pacuért ocBeTurenpHOI YCTaHOBKU MCTOJOM YﬂCHLHOﬁ MOIITHOCTH.

. PacuéTt ocBeTUTEIIBLHBIX YCTaAHOBOK C JIMHEMHBIMU UCTOYHUKAMM H3JIYYCHUA.
. Cxema BKJIIOYCHUS CTaH,Z[apTHOI;'I JIIOMPIHGCHGHTHOﬁ JIaMIIbI U €€ pa60Ta.

. CXeMBbl  BKJIIOUCHHS ra3opaspsaaHblXx  JIaMII ~ HHU3KOTO  J4BJICHUSA U

kjaccuukaims (craprepHbie, OeccTapTepHBIE).

. ToueuHbIi1 METO/ pacu€Ta OCBETUTEIIbHBIX YCTAHOBOK.

Ilpaxkmuueckue 3a0anus 014 IK3aMeHA

3aoanue 1.

B 00IecTBeHHOM TMOMEIIeHHH Iwiomansio 100 M2

A C HUHIEKCOM 1=2

ceetwibHuKaMu Tuna JIIO16-40 tpedyercs obecneuntsr EH=300 nx nmpu K=1,5.
3agano pn=70%, pc=50%, pp=30%, z=1,15. B cBeTUIbHUKE NMPUMEHEHA JlamIa
tuna JI/140-1 ¢ F=2600 nmM. Omnpeaenuts He0OX0AMMOE YHUCIIO CBETUIILHUKOB.

3aoanue 2.
B npousBoacTBeHHOM momenieHuu miomaabo 200 M? ¥ ¢ MHIEKCOM i=1,25

YCTAaHOBJICHO JBa TPOAOIBHBIX psina cBeTmwibHUKOB JICII02 (KCC THma JI-2).
Kbl CBETUIILHUK ¢ oHOM Jammoit JIB40. Tpebyercst obecnieunts E=100 1k ipu
K=1,5. 3amano pn=50%, pc=30%, pp=10%, z=1,15. CeToBoii motok jgamiisl JIb40—
3150 nm. CKOJIBKO CBETUJIILHUKOB B Py ?

3aoanue 3.



PaccuuTaiiTe HE0OXOAMMOE YKCIIO JIAMIT JJIsI OCBEIIEHHSI CKIIaJa pa3MepaMu
10x30 m u BeIcOTOM 5 M. Hopmupyemas ocsemiennocts Ex = 50 1k, K3=1,3, z=1,1.
Bricota cBeca cBetunbauka he = 0,5 m. Koagduruent ucnonszoanus 1 = 0,61.

Ucnonp3yrores namnsl bBK215-225-100.

3aoanue 4.

Paccuurath, kakoe konmuecTBO oOnyuareneit ¢ jammamu JIPJI 1000(6)
HEO0OXO0IMMO 711 HOpMAJIBHOTO (DOTOCUHTE3a pacTeHH B Teruuile pazmepom 20x60
M, €CJId M3BECTHO, YTO OCBELIEHHOCTh JNoikHAa ObITh 12000 nkx. Koadduuuent
3amaca K3=1,3, «koaddunuent MuHUMaIBbHOW  ocBemieHHoctu Z=1,15.
KoaddunmeHT nucnonp30BaHus CBETOBOIO MOTOKA MTPU UHACKCE MoMetieHus i=1,48
paBen mn =0,63. Pacuer mpousBecTH METOAOM KO3(P(DUIIMEHTA HUCIIOIL30BaHUS
CBETOBOI'0 MOTOKA

3aoanue 5.

B nomemenuu momansio 70 M2 ¢ pn=0,5; pc=0,3; pp=0,1 Ha pacyeTHOIi
BbicOoTe hp=3,2 M mpeanonaraercs ycTaHOBUTH cBeTHiIbHUKK THHA JICTI02-2[140-
10 (KCC tuna -3, KI1[1=60%) c JUI Tuna JIb. Onpenenuts 4nucao CBETUILHUKOB,
HeoOxoaumoe 1J1st co3aanus ocemeHHocTH E=50 nk npu K3=1,8 u z=1,1.

3aoanue 6.

B nmomemiennu miomaapo 200 M? u ¢ nHaekcoM i=1,25 YCTaHOBJICHO YETHIPE
npoaoJibHBIX psaaa cBeTuIbHUKOB JICIT02 (KCC tuna JI-2). KaXablii CBETHIILHUK C
neyms nammamu JIB18. Tpebyetrcs obecneunts E=100 nx mpu K=1,5. 3amano
pri=50%, pc=30%, pp=10%, z=1,15. CBerunpHukoB B psany 12 mr. Onpeneautsb
CBETOBOM ITIOTOK OJTHOW JIAMIIBI.

3aoanue 7.

B nmomemenun miomanpto 70 M2 ¢ pn=0,5; pc=0,3; pp=0,1 Ha pacueTHOI
BbicoTe hp=3,2 M mpenmnonaraercs yctaHoBuUTh 10 cBetmnpHMKOB THHa JICIIO2-
2x40-10 (KCC tuma -3, KI1[1=60%) c JIJI tuna JIb. Onpenenuts HEOOXOUMYIO
MOUTHOCTb JIAMII, HEOOXOIUMBIX JiJ1s1 co3anust ocBemieHHoctr E=50 nk npu K3=1,8
uz=1,1.

3aoanue 8.

B npousBoicTBEHHOM MoMelieHuH mioiaaso 400 M? ¥ ¢ uHIeKkcoM i=1,25
YCTaHOBJICHO YeThIpe MPoA0ibHBIX psfa cBeTwibHIKOB JICII02 (KCC thna JI-2).
Kbl CBETUIILHUK ¢ oHOoM Jammoit JIB40. Tpebyercst o6ecnieunts E=100 1k ipu
K=1,5. 3agano pn=50%, pc=30%, pp=10%, z=1,15. CBeToBoii moTok samribl JIb40—
3150 M. CKOJIBKO CBETUIILHUKOB B PAIY?

3aoanue 9.

Paccuuraiite HeoOXoauMoe KOJMYECTBO JaMIl [l OCBEILCHHS aHrapa
pasmepamu 20x40 M u BbicoTOM 5 M. Hopmupyemas ocBemenHocts EH=30 ik,
ko3(ppunuent 3anaca Kz=1,3. Koapduiment munumanbHoi ocBeménnoctu z=1,1.
Bricora cBeca cBetunbHuka he=0,5 M. Koaddpuuuent ncnonbzoBanus n=0,61.



Ncnone3yrorcs nammsl JIJ80.

B cooTBeTcTBUU € y4eOHBIM IJIaHOM OOY4YaroIIMECs BBIMOJIHSAIOT KYpCOBOM

1poekT. [Io uToram BBIITOJTHEHUS KypCOBOI'O MPOEKTA OLCHUBAIOTCSA KOMIIETCHIIUN
VYK-2 u OIIK-2.

©CooNoe Ol wbdE

e ol e =
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16.
17.

18.
19.
20.
21.
22,
23.
24,

25.

Temut Kypcogvix npoekmoes
Pacuér ocBeTUTENBHON YCTAHOBKM POAUIBLHOIO OT/IEIeHU Ha 17 KOPOB.

Pacuér snexkTprueckoro ocBELIEHUs TEISITHUKA Ha 228 TOJIOB.

Pacuér ocBeTuTeNHHON YCTaHOBKM KOHIOMIHY Ha 20 paboyux Jiomaen.
Pacuét ocBeTuTeNnbHON ycTaHOBKH Os10Ka KopMoBoii 30HbI Ha 800 rosioB KPC.
Pacuér ocBeTUTENbHON YCTAHOBKM YETHIPEXKOMHATHOTO OPUTaIHOTO JOMA.
Pacuér ocBetuTenbHOM ycTaHOBKH cBUHapHUKa Ha 100 rosos.

Pacuét ocBeTUTENbHON YCTAHOBKU OpUTaHOIO JoMa Ha 25 YenoBekK.

Pacuér ocBeTUTENBbHON YCTAaHOBKU KOHIOIIHU Ha 23 KOOBUIULIBI.

Pacuér ocBeTUTENBHON YCTAHOBKH KYMBICHOTO 1I€XA.

. Pacu€T ocBeTUTENBHON YyCTAHOBKY CBUHApHHKA Ha 240 MecT.

. Pacuér ocBeTuTENbHON YCTAHOBKH MOJIOYHOTO OJIOKA.

. Pacuér ocBeTuTENbHON YCTAHOBKM TOCCTAHIIMMU T10 TUIEMEHHOU pabdoTe.

. Pacu€t ocBeTuTENBRHON yCTaHOBKM CBUHAapHUKA Ha 1500 mecr.

. Pacuér ocBeTUTENHHON YCTAHOBKU YYaCTKOBOM BETEPUHAPHOM JIEUCOHUIIBI.

. Pacuér OCBETHUTEJILHOU YCTaHOBKH BTOPOT'O JTaxa CKJ1aja

Ne3UH(EKINOHHBIX CPEJICTB.

PacuéT ocBeTuTEIbHON YCTaHOBKH KOpoBHHKA Ha 200 KOpOB.

Pacuér  ocBeTUTENBHOW  YCTAHOBKM  POAWJIBHOIO  OTHEIEHUA  C
npodunakropuem Ha 48 MecCT.

Pacuér ocBeTUTENBHON YCTAHOBKM CBUHApPHUKA Ha 576 TOJOB.

Pacuér ocBeTUTENBHOM YCTAHOBKH KOPOBHUKA HA 25 KOPOB.

Pacuér ocBeTUTENbHOM YCTAHOBKY NTUYHUKA JJIs1 BIpAIIMBAHMSI MH]IFOKOB Ha
330 romos.

Pacu€T ocBeTHTENBEHON YCTAHOBKH OpUTAHOTO oMa Ha 15 denmoBek.

Pacuér ocBeTUTENBHON YCTAHOBKY XOJIOMJIBHUKA JJISl XPAHECHUS KaIlyCThI.
Pacuér ocBeTUTENBHONM YCTAHOBKM CKJIaJa JIETKOBOCILIAMEHSIOIIEHCS
KUJIKOCTH.

Pacuér ocBeruTenbHOW YyCTaHOBKM TmpoduiakTopus rapaxa Ha 60
aBTOMOOMIICH.

Pacuér ocBeTUTENBHONM YCTAaHOBKM 3aKpPBITOrO CKJIajga JJisi PEMOHTHO-
MIPOU3BOJICTBEHHBIX 0a3.



26. Pacy€T OCBETHTENBHON YCTAaHOBKM TaKEJaXHOIO CKJIaJa C PEMOHTHOM
MAaCTEPCKOM.

27. Pacy€éT OCBETHTEIbHOM YCTAaHOBKM TpPEXCTEHHOro HaBeca Ha 60
BEpOJTIOIOMATOK.

ITo u3yyeHuro Kypca TaHHOM OUCLUIUIMHBI CTYACHTHI BBINOJIHIIOT KypCOBOM
npoekt. Tema kypcoBoro mnpoekra: «Pacuer CBETOTEXHMYECKOW YCTaHOBKHU
MPOU3BOJICTBEHHOr0 OOBeKTa». Lleaplo mpoekra dABISETCS  pacllMpeHue,
yriayOjaeHue M 3aKperyieHue TEOPEeTUYECKUX 3HAaHMW CTYIAEHTOB B BOIpPOCax
NPAKTUYECKOTO MPOEKTUPOBAHUS OCBETUTENIbHBIX YCTAHOBOK MPOU3BOJICTBEHHBIX
00BEKTOB.

O6bem KkypcoBoro mpoekTta cocrtaBisier 30-40 crpanun ¢opmarta A4.
['paduueckas yactb KypcoBoro npoekrta pazmeniaercs Ha 1 nucre popmara Al.

KypcoBoii mpoeKT COCTOUT U3 MOSICHUTEIbHON 3aMMCKU U TpaduuecKoi 4acTu,
KOTOpBIE MPEJCTaBISAIOTCA CTYJACHTOM B (pOpME OTYETHOTO JOKYMEHTa. 3aJaHue
BKJIIOUaeT B ce0s 27 BapuaHTOB HamOoJiee YacTO BCTPEYAIOIIUXCS B CEIBCKOM
XO3SIIICTBE  MPOU3BOJACTBEHHBIX OOBEKTOB, YTO TIIO3BOJSIET OXBAaTUTh BCE
ocobennoctu TII B ceabCckOM X035HCTBE.

KypcoBoii mpoekT cOoCTOMT |3 JBYX 4acTei: CBETOTEXHUYECKON U
anekTpuueckor. CBETOTEXHUYECKAs YacTh pabOThI BKIIOYAET B CeOs:

e BpI00Op HCTOUYHUKOB CBETA.

Bb160p HOpMHUPOBaHHOMN OCBELIEHHOCTH.
Bb16op BuJa U cCTEMBI OCBEIIECHHUS, TUIIA CBETUIBHUKOB.
Br160p ko3¢ duimeHToB 3anaca u 100aBOYHOM OCBEIIEHHOCTH.
Pacuér pa3menieHus CBETUIIBHUKOB.
Pacuér cBETOBOro MOTOKA JIaMIIBI.

e (CocTaBl€HHE CBETOTEXHUYECKON BETOMOCTH.
DneKTpUYecKas 4acTh pabOThl CONECPKUT:

e Bri6op MecT pacnoiaoKeHuss MaruCTPaIbHBIX U TPYTIOBBIX IIUTKOB.

e Pa30uBKy Tpacchl CETH M COCTaBIICHHWE CXEMbI MUTAHUS U YIIPABICHUS
OCBELICHUEM.

e Bri6op Buga mpoBOIKH U CIIOCO0a MPOKITAIKH.

e Pacu€r cetu Mo JONMYCTUMOM IOTEPE HANPSKEHHS C IMOCICIYIOIIEH
IIPOBEPKOM CEUEHHUS IO JUIUTEIBHO JIOIMYCTUMOMY TOKY.

e Pacuér u BRIOOp 3aIIUTHI OCBETUTEIILHON CETH.

e Pa3paboTky pexomMeHAaInuii Mo MOHTaXy OCBETUTEIHHON YCTaHOBKH,
MEp 3aIIUTHI OT HOPAKEHHUS JIEKTPUUECKUM TOKOM.

I'paduueckas wacte paboOTBl COCTOMT W3 omHOro jucta (opmara Al Ha
KOTOPOM JIOJKHBI OBITh:

e Ilnan m pa3pe3 00bEKTa C YKa3aHHMEM €ro OCHOBHBIX pPa3MEpOB, C
HAaHECEHUEM CBETWJIBHUKOB Ha IIJJaHE TMOMEUICHHUS, PO3ETOK,
BBIKJIIOUATENICH, MOHMIKAIONIUX TpaHC(HOPMATOPOB, OCBETUTEIBLHON
ceTu pabouero, JIEKypHOTrO U aBaApUMHOrO OCBEUICHUS, MUTAIOUIUX U
IPYIIOBBIX HIUTKOB.



e Homepa OTACHBbHBIX IIOMELICHUN, 3HAYEHUS  HOPMUPOBAHHOU
OCBEHICHHOCTM B  KaXJIOM TIOMEIICHUW, KOJIMYECTBO W  THII
CBETWJIBHMKOB, MOILITHOCTD JIaMII B CBETUJIBHHUKE U €T0 BBICOTY IMOJBECA.

e Kaxnas rpynna cetu 1ojkHa ObITh CHA0KeHa MOANKCHIO, COAEPKALIEH:
HOMEp TpyHmbl, MapKy MOpOBOJA, IUIOIIAJb €ro CEYEeHHUs U CHocod
IPOKJIAJIKH.

e DOKCIUIMKalXs NOMEIICHUH.

e Pacu€rHas cxema OCBETUTEIIBHOU CETH.

e Cnenudukanus Ha 000pyI0BAHUE U MATEPUATIBL.

IIpy BBINOJIHEHUMU KYpPCOBOTO OCHOBHasi U
JOTIOJIHUTEIIbHASL JINTEPATYpA.

MMPOCKTa HUCIIOJB3YCTCA

Coneprkanue srana

dopmupyembie komneTeHuu (cornacHo PTIJT)

* Bribop UCTOYHUKOB
CBeTa.

* BpiObop HOpMHpOBaHHOI
OCBEIIIEHHOCTH.

* BpiOop BHIa U CHUCTEMBI
OCBCIIICHHUS, TUTIA
CBETUJILHUKOB.

* Brei6op koxdduiiueHToB
3amaca W J100aBOYHOM
OCBEIIEHHOCTH.
* Bri6op
PaCIONIOKEHHUS
MarucTpagbHbIX "
IPYIIOBBIX HIUTKOB.

* Pa30uBKy Tpacchl ceTH H
COCTaBIICHUE CXEMBbI
NUTAaHUS W YOPABJICHUS
OCBEILICHUEM.

* Br100p BUa IPOBOAKH H
croco0a POKIIAIKH.

MCCT

YK-2 - CnocobeH onpeaensiTh Kpyr 3aJ1a4 B paMKax
TIOCTaBJICHHONW IIeIM W BHIOWpAaTh ONTHUMAaJbHEIC
CHOCOOBI UX PEIICHUs, UCXOMAS U3 JEHCTBYIOIIUX
NPaBOBBIX HOPM, HWMEIOIIUXCS PECypcoB W
OTPaHUYCHUN;

* Pacuér pasMeneHus
CBETWJIBHUKOB.
* Pacuér
MOTOKA JIAMIIbI.
* CocraBnenue
CBETOTEXHUYECKOM
BenoMmocTu Pacuér cetn mmo
JOIyCTUMOMU rnorepe
HaIpsHKEHUS c
MOCJICIYIOIIEN TPOBEPKOU

CBCTOBOI'O

INKC-1 - Crniocoben y4acTBOBAaTh B
MPOEKTUPOBAHUU DJIEKTPOOOOPYAOBaHMS OOBEKTOB
AJIEKTPOCETEBOr0 XO3SUCTBA;




CEYEHHUs IO JJIUTEIBHO
JNOIIyCTUMOMY TOKY.

* Pacuér u BpIOOp 3aILUTHI
OCBETUTEIILHOU CETH.

* Pa3zpabotky
PEKOMEHIAIUH 110 MOHTAXY
OCBETUTEIBLHOU YCTAaHOBKH,
Mep 3alIUThl OT NOPAKEHUS
JJIEKTPUYECKUM TOKOM.

7.4 Meroanueckue  MaTepHAJbl, ONpedeJSIOIIHe  MPOoUexyphI
OllCHUBAHMA 3HAHWHA, YMEHHi, HABBHIKOB XapaKTePU3YIUIUX ITaNbI
¢dopmupoBaHus KOMNETEHIUA

Kontpons ocBoenust aucuurmivibel b1.B.1.10 «DniekTpuyeckoe ocBeneHue»
npooautcss B coorBercTBUM C [INKyol'AY 2.5.1 «Tekymmii KOHTpPOJIb
yCIIEBAEMOCTH U MTPOMEKYTOUHAS aTTECTALUS CTYJICHTOBY. TEKYIIHi KOHTPOJIb 110
JTUCIUIUIMHE TI03BOJISIET OLEHUTH CTETICHb BOCIPUATHS Y4eOHOro marepuaina u
NPOBOJUTCS JUIsl OICHKHA PEe3yJbTaTOB HM3yUYCHHUS pPa3AeliOB/TEM JIUCIHIUIAHBEIL.
Texymuii KOHTPOJb MPOBOAUTCS KAaK KOHTPOJIb TeMaTHYECKUH ([0 HTOTram
U3YYECHHs]  ONpENEJICHHBIX TEM JHUCHMIUIMHBI) W  PYOeXKHBIA  (KOHTPOJIb
OTIPEJICIICHHOT0 pa3jieia Ui HECKOJIBKUX pa3/iesioB, IEpe] TeM, KaK MPUCTYIHUTh K
U3YYCHHIO OUYepEeHON YacTH Y4eOHOro MaTepuaa).

Kputepusimu ounenkum pedepaTra  SBISIOTCA: HOBHM3HA  TEKCTa,
000CHOBaHHOCTh BHIOOpPA UCTOYHUKOB JIUTEPATYPHI, CTENEHb PACKPBITHS CYITHOCTH
BOIIpOca, cOOI0IeHHs TpeOOBaHMH K 0(hOPMIICHHUIO.

OreHKa «OTJAMYHO» — BBITOJTHEHBI BCe TPEOOBaHMS K HAINMCaHUIO pedepara:
o6o3HaveHa mpobeMa 1 000CHOBaHA €€ aKTyaJIbHOCTh; CACIaH aHAIU3 Pa3IMUYHbBIX
TOUYEK 3PEHUSI Ha pacCMaTPUBAEMYIO MPOOJIEMY U JIOTHYHO M3JI0kKEHA COOCTBEHHAS
no3uius; cHopmMyIupoBaHbl BBIBOJBI, T€Ma PACKPBITa IOJTHOCTHIO, BBIAEPKAH
00BEM; cO0II0IEHBI TPeOOBaHUS K BHEIIHEMY O(OPMIICHUIO.

OreHKa «X0po1I0» — OCHOBHBIE TpeOOBaHUS K pedepaTy BBIMOIHEHBI, HO IPU
3TOM JIOMYIIEHbl HEAOYETHl. B 4aCTHOCTH, MMEIOTCS HETOYHOCTU B H3JIOKECHUH
MaTepuaia; OTCYTCTBYET JIOTMYECKash IIOCIEIOBAaTEIbHOCTh B CYXKICHHUSIX; HE
BbIJIEpKaH 00BEM pedepaTa; UMEIOTCS YITYIeHUs B 0()OPMIICHUU.

OreHKa «yA0BJI€TBOPUTENbHO» — HIMEIOTCS CYIIECTBEHHBIE OTCTYTIJICHUS OT
TpeboBaHuii Kk pedepupoBannio. B yacTHOCTH: TeMa OCBEIlIEHA JIMIIb YAaCTHUYHO;
JOMyIIeHbl (aKTHYeCKue OMMOKU B COAEpKaHUH pedepaTa; OTCYTCTBYIOT BBIBOIBL.

OneHka «HeyAOBJIETBOPUTEJIbHO» — TeMma pedepaTa HE pacKpbITa,
oOHapyXHBaeTCs CYIIECTBEHHOE HEMOHMMaHue MpolieMbl WU pedepar He
MPEJICTaBICH BOBCE.

Kpurepuu oueHku j1ad0paTopHbIX pador
Ouenka «5» (OTJIIMYHO): BHIMIOJIHEHBI BCE 3aJjaHus J1a0OpaTOpHOUM padoTHI,
CTYJICHT YETKO U 0€3 OIIMOOK OTBETHIJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI.



Ouenka «4» (XOpolo): BBIIOJIHEHBI BCE 3aJaHUs J1abOpaTOpHOM paldoTHl,
CTYJEHT OTBETHJI HAa BCE KOHTPOJIbHBIE BOMPOCHI C 3aMEYaHUSIMHU.

Ouenka «3» (YIOBJIETBOPUTENBHO: BBIMOJIHEHBI BCE 3a/1aHUS JIaOOpaTOPHOU
paboThl C 3aMEUYaHUSIMU, CTYJEHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOIPOCHI C
3aMEeYaHUSIMH.

Ounenka «2» (HE 3a4T€HO): CTYAEHT HE BBINOJIHWI WM BbITOJIHUI
HEIMpaBWIBHO 3a/1aHus Ja0OpPaTOPHOUN pabOThI; CTYAEHT OTBETUJI HA KOHTPOJIbHbBIE
BOIIPOCHI C OITMOKAaMU MJIM HE OTBETUJI HA KOHTPOJIbHBIE BOIIPOCHI

Kputepuu oneHku 3HaHUI MPHU NPOBeIeHUU TECTUPOBAHUSA

OlleHKa «OTJMYHO» BBICTABISICTCS MPU YCIOBUU TPABUIBHOTO OTBETa
CTyZIEHTa HE MEHee 4eM Ha 85 % TeCTOBBIX 3alaHuid;

OreHKa «XOPOIIO» BBICTABISCTCS TMPU YCJIOBUH MPABWIBHOTO OTBETA
cTyAeHTa He MeHee yeM Ha 70 % TecTOBBIX 3alaHuid;

O1eHKa «y/1I0BJIETBOPUTEIbHO» BBICTABIISIETCS MPU YCIOBUHU MPABHIHLHOTO
OTBETA CTYyJICHTa HE MeHee ueM Ha 51 %;

OleHKa  «HEYOBJIETBOPUTEJIbHO»  BBICTABISACTCS  MPU  YCIOBUHU
PaBUJIILHOTO OTBETA CTYy/IeHTa MeHee yeM Ha 50 % TecTOBBIX 3aJJaHHUM.

Pe3ynbTaThl  TEKyIIero KOHTPOJISI HMCIONB3YIOTCS TIPU  IIPOBEJACHUU
IPOMEKYTOYHOM aTTECTAIIUH.

KpuTtepun onieHKM KypcoBOTro mpoeKTa

OrneHKka «OTJIHYHO» — KYPCOBOW TPOEKT BBHITIOJHEH B IOJIHOM OOBEME C
Y4ETOM BCEX YCTAHOBJICHHBIX TPEOOBaHUN IO CTPYKTYpPEe M COJCPKAHHIO; BCE
NPOBEJICHHBIC PACUEThl TOJATBEPXKIAIOT IIEJIECO00Pa3HOCTh BBIABHUHYTOH HJICH,
CTHJIb M3JI0’KEHHUS MaTepraja U KaueCTBO Pa0O0Thl CBUACTCIILCTBYIOT O TOTOBHOCTH
oOydJaromerocss K mpodecCHOHANBHOM JeATeIbHOCTH B 00JacTH  Ou3Hec-
IUTAHKPOBAHUS, BO BPEMs 3alllUThl KypCOBOT'O IPOEKTAa OOYYArOIIUICS JepKaycs
YBEPEHHO, Ha BCE BOIIPOCHI JIaJl HCYCPITBIBAIOIINE OTBETHI.

O1ieHKa «XOpOIIO» — KYPCOBOHM IPOEKT BBHINOJHEH B IOJHOM OOBEME C
Y4eTOM BCEX YCTAaHOBJIEHHBIX TPEOOBAHUI MO CTPYKTYPE U COAECPKAHHUIO; B IIEIIOM
pacyeTbl BBHITIOJHEHBI BEPHO TMPU BO3MOXKHOM HAJIMYUKU HEOONBIIUX OIIHUOOK,
KOTOpBIE BIOCIIEJCTBUY OBLIIM MCIPABIEHBI; KAYECTBO PAOOThI CBUIETEIBCTBYET O
BO3MOXKHOCTH OOy4Yaromerocs B JajdbHEHUIIEM 3aHMMAaThCs pa3pabOTKOW OM3HEc-
IUIAHOB, BO BpEMs 3alllUTHl KYpPCOBOTO TMPOEKTa OOYYAIOUTUHCS JepKaycs
JI0OCTaTOYHO YBEPEHHO, HA BCE BOMIPOCHI J1aJl TIOJTHBIE OTBETHI.

OrneHka «yJA0BJIE€TBOPUTEIbHO» — KYPCOBOM MPOEKT BBHIMOJHEH B MOJHOM
o0BeMe C YI4ETOM BCEX YCTAHOBIICHHBIX TPEOOBAHUI 110 CTPYKTYPE U COACPIKAHUIO;
OOJbIIIasi 9acTh PACUYETOB BBHIIIOJIHEHA BEPHO, B TO JK€ BPEMS €CTh CYIIECTBECHHBIC
OIMOKH, KOTOPBIE OBUTA UCITPABJICHBI HE TIOTHOCTHIO; BO BPEMSI 3aIIUTHI KYPCOBOTO
MPOEKTa 00 YJAFOIITHIICS IepyKaJICS HETOCTATOYHO YBEPEHHO, HE JAJT TIOJTHBIC OTBETHI
Ha BCE BOMPOCHI.

OrneHKka «HEYJA0BJIETBOPUTEIbHO» — KYpCOBOW MPOEKT HE COOTBETCTBYET
YCTaHOBIICHHBIM TPEOOBAHMSIM IO CTPYKTYPE M COJICP KAHHIO; 3HAUNTEIbHAS YacTh
pPacdeToB COAEPIKUT OMUOKH, KOTOPBIC HE OBLTN UCTIPABIICHBI TTOJTHOCTHIO; BO BPEMS



3aIUATHI KypPCOBOTO MPOEKTA 00YUAIOIIUNCS IepKaJICS HEYBEPEHHO, HE JaJl OTBETHI
Ha BCE BOMPOCHI JIMOO HE ObUT IOMYIICH K 3alIUTe U3-32 HETOTOBHOCTH Pa0OTHI.

KpuTepun onieHKH Ha 3K3aMeHe.

OueHka «OTJMYHO» BBICTABISIETCS OOyYarolEeMycsi, KOTOpbIH oOjagaer
BCECTOPOHHHUMH, CHCTEMAaTU3WPOBAHHBIMU M TIYOOKMMH 3HAHUSIMU MaTepuala
y4eOHOH MporpaMMbl, YMEET CBOOOJHO BBIMOIHATH 3aJaHUS, IPEAyCMOTPEHHBIC
y4eOHON MpOorpaMMoOM, YCBOHJI OCHOBHYIO M O3HAKOMHUJICS C JIOMOJHHUTEIHHOM
JUTEepaTypoi, PeKOMEHI0BaHHOM ydeOHOM mporpammoi. Kak mpaBuio, oreHka
«OTIIMYHOY» BBICTABIIACTCS OOYYaIOIMIEMYCS YCBOHMBIIIEMY B3aMMOCBS3b OCHOBHBIX
MOJIOKCHUN W TIOHATHM JHUCIUINIMHBI B HX 3HAYCHUH IS TpHoOpeTacMoi
CIICIIMAJILHOCTH, TPOSBHUBIIEMY TBOPUYECKHE CIOCOOHOCTH B TMOHUMAaHHH,
U3JI0KEHUM u HCIIOJIb30BaHUM y4eOHOT0 MaTepuaia, MpaBUJILHO
00OCHOBBIBAIOIIIEMY TPUHATHIC PEIICHUs, BIAJCIONIEMY Pa3HOCTOPOHHUMHU
HaBBIKAMH U IIPHEMaMH BBITIOJTHEHHS ITPAKTUYSCKUX PadoT.

OneHka «XOpoOIO» BBICTABISETCS OOydJaromeMycs, OOHAPYKUBIIEMY
MOJIHOE€ 3HaHWE Marepuajia ydeOHOW MpOorpaMMbl, YCHEIIHO BBIMOJHSIIOINIEMY
IpeIyCMOTPEHHBIE YyYeOHOM mporpaMMol 3aJaHMs, YCBOHBIIEMY MaTepHall
OCHOBHOU JUTEpaTypbl, pEKOMEHJOBAaHHON yueOHO# mporpammoii. Kak mpasuro,
OIIEHKa «XOPOUIO» BBICTABJISIETCS oOyuJaroremMycs, MOKa3aBIIEMYy
CHUCTEMATH3WPOBAHHBIA XapakTep 3HAHUW 1O JUCIUIUIMHE, CIOCOOHOMY K
CaMOCTOSITEJIbHOMY TIONIOJIHCHUIO 3HAHMN B XOAe JajbHedIeld ydeOHOW u
npodecCHoHaIbHON JEATeTbHOCTH, MPABUJIBHO MPUMEHSIONIEMY TEOPETUUYCCKUE
MOJIOKEHUSI TIPU PELUIEHUM MPAKTUYECKUX BONPOCOB M 3a/a4, BIAJCIOLIEMY
HEOOXOAUMBIMU HABBIKAMHU U IMPUEMaMH BBITTOTHEHHUS MPAKTUICCKUX PAOOT.

OueHka «ya0BJIETBOPUTEIBLHO» BBICTABISCTCS O0YydYarOIIEMyCs, KOTOPBIN
MoKa3aJl 3HAaHWE OCHOBHOIO Marepuajia ydeOHOH mporpamMMbl B 00BeMe,
JOCTATOYHOM M HEOOXOMMMBIM IS AaJdbHEHIICH yueObl U IPEeACTOSIICH PaOOThI 11O
CIIEIIUAJIbHOCTH, CITPABUJICS C BBITTOJTHEHUEM 3aJ[aHUN, TIPETYCMOTPEHHBIX YICOHOM
IpOrpaMMOli, 3HAKOM C OCHOBHOM JIUTEpaTypoll, pPEKOMEHIOBAaHHOW y4YCOHOM
nporpamMmor. Kak mnpaBWiio, OIEHKAa «YyJOBJIECTBOPUTEIBLHO» BBICTABIISIETCS
oOydJaromemycsi, JOIyCTHUBIIEMY IIOIPEIIHOCTH B OTBETaX Ha JK3aMCHE WIIH
BBITIOJTHCHUN DK3aMCHAITMOHHBIX 3aJIaHWH, HO 00JIalaroIieMy HEOO0XOIUMBIMHU
3HAaHUSIMU TI0JT PYKOBOACTBOM  IMpemnojaBaTeNis Uil  YCTPAaHEHUS  ATUX
MOTPEIIHOCTEH, HapYMIAIIIEMy ITOCIeI0BATEIILHOCT, B H3JIOKESHHH YYeOHOTO
MaTepruaia M HCHBITHIBAIOMIEMY 3aTPYAHECHUS MPHU BBIMOJIHEHUU NPAKTHUYECKUX
paboT.

OuneHka «HEYJIOBJIETBOPUTEIBHO» BBICTABISICTCA OOydJaromeMycs, He
3HAIOIIEMY OCHOBHOM 4YacTH MaTepuaja y4eOHOW MpOrpaMMbl, JOMYCKAIOIIEMY
MPUHIIAIIHAIBHBIC OMIMOKA B  BBITIOJHCHUH  IPEIYCMOTPEHHBIX  ydeOHOM
MPOTrpaMMON 3aJIaHuM, HEYBEPEHHO C OOJIBIIMMU 3aTPYAHEHUSIMU BBITIOTHSIOIIEMY
npakTuueckue paboTel. Kak mpaBuio, OleHKa «HEYIOBICTBOPUTEIBHOY
BBICTABJIACTCS 00y4YaloOIeMyCsl, KOTOPBIM HE MOKET MPOJIOIKUTh OOYUECHHE WU
MPUCTYIIUTH K ACATEIBHOCTH IO CHEIUAIBHOCTH TI0 OKOHYaHUW YHUBEpPCUTETa 0e3
JOTIOJTHUTEIbHBIX 3aHATUN MO COOTBETCTBYIOMIEH TUCHUILINHE.



8 IlepeyeHb OCHOBHOI U JOMOJTHUTEIbHON YUeOHOH JUTEPATYPbI

OcHoBHas yyeOHas1 auTepaTypa

1. [lTamnoB, A. b. OCHOBBI CBETOTEXHUKH [ DNEKTPOHHBIN pecypc] : yueOHUK
st By30B / A. b. llamos. — U3n. 2-e, non. u nepepad. — M. : Jloroc, 2012. — 256
c. — (HoBas ynuBepcu- terckas oubnauorexa). - ISBN 978-5-98704-586-2 - Pexum
nocryma: http://znanium.com/catalog/product/469432 . — DbC Znanium.

2. DNeKTpU4ecKoe ocpenieHue: YueOHoe mnocobue / Jlpo6oB A.B. -
Mu.:PUIIO, 2017. - 219 c.: ISBN 978-985-503-726-3 - Pexum nocryna:
http://znanium.com/catalog/product/978374. — DBC Znanium.

3. OcBeTuTeNbHbIE YCTAHOBKHU MPOMBIIIICHHBIX U TPAXIAHCKUX OOBEKTOB :
yue0. nocobue / B.I1. llexoBioB. — M. : ®OPYM : UH®PA-M, 2019. — 158 ¢c. —
(Cpennee npogeccuoHaIbHOE oOpasoBaHue). - Pexxum  moctyma:
http://znanium.com/catalog/product/1003778. — DBC Znanium.

4. Opanckuit FO.I'. OCHOBBI CBETOTEXHUKH [DIEKTPOHHBIN pecypc]: yueOHoe
nocobue/ Opanckuii F0.I'., JIu H.W., Pe3BanoBa D.A.— DJNEKTPOH. TEKCTOBBIE
JTaHHbIE.— Ka3zannb: Kazanckuint HaIlMOHAJIbHBIN HUCCIIe0BaTEILCKUU
TeXHoJIoTHYeckuii  yHuBepcuteT, 2016.— 84 Cc— Pexum nocryna:
http://www.iprbookshop.ru/79459.html.— 3BC «IPRbooks».

JononHnTe bHAs y4eOHAs JTUTEpaTypa

1. Aaapee A.H. Ontuyeckue uaMepeHus [DIeKTPOHHBIN pecypc]: yueOHoe
nocobue/ AuapeeB A.H., I'aspuiioB E.B., Mmanun I'.I'.— DnexTpoH. TEKCTOBbIE
nanubie.— M.: Jloroc, YHuBepcurerckas kaura, 2012.— 416 ¢.— Pexum mgoctyna:
http://www.iprbookshop.ru/9092 .— 3BC «IPRbooks».

2. lllangapos, B. M. BonokoHHO-OnITHUECKHKE YCTPOUCTBA
TEXHOJOTUYECKOTO Ha3HaueHus : yaueonoe mocodue / B. M. [llangapoB. — Tomck :
Tomckun roCy1apCTBEHHBIN YHUBEPCUTET CHUCTEM yIIpaBJICHUSA 51
paauosnexkrtponuku, 2012. — 198 c¢. — ISBN 978-5-86889-377-3. — TexkcT :
ANEKTPOHHBIN // DnekTponHo-Oubnmoreunas cucrema [IPR BOOKS : [caiiT]. —
URL: http://www.iprbookshop.ru/13928.html (mara o6pamenus: 10.05.2020).

3. MomyanoB, A. [I. DmaeprocOeperariiee ONTHYSCKOE OOJIyYCHHE
MIPOMBITIUICHHBIX Tetuil : MoHoTpadus / A. I'. Monuganos, B. B. Camoiinenko. —

CraBponons : CTaBpONOJBCKUM TOCYIapCTBEHHBIM arpapHblil YHUBEPCUTET,
ATPYC, 2013. — 120 ¢. — ISBN 978-5-9596-0826-2. — TekcT : 35IeKTpOHHBIH //
DOnekTpoHHO-OMONMMoreynass cucrema IPR  BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/47401.html .

4. TlonynpoBoguukoBas cBetorexHuka .— CII0. : Meauna KuT. — Pexum

nocryna: http://www.iprbookshop.ru/38629.html.— DBC «IPRbooks».



http://znanium.com/catalog/product/469432
http://znanium.com/catalog/product/978374
http://znanium.com/catalog/product/1003778
http://www.iprbookshop.ru/9092
http://www.iprbookshop.ru/13928.html
http://www.iprbookshop.ru/47401.html
http://www.iprbookshop.ru/38629.html

O Ilepeyennb pecypcoB HH(POPMANUOHHO-TETEKOMMYHHUKAIIUOH-
HoH ceTu «AHTEpPHET»

[lepeuens ObC

Ne | HaumenoBanue | TemaTuka Hauano HaunmenoBanue opranusaiuu 1 HOMep
pecypca JICUCTBUA U | I0TOBOpa
CPOK
JIEACTBUSA
JIOTOBOpa
1 | Znanium.com | YuuBepcanbHas | 17.07.2019 | loroBop Ne 3818 OBC ot 11.06.19
16.07.2020
17.07.2020 | Jorosop 4517 OBC ot 03.07.20
16.01.2021
17.01.21 | Horosop 4943 OBC ot 23.12.20
16.07.21
2 | U3marenscTtBO | Berepunapus 000 «13n-Bo JIauby»
«JIaHb» Cenbek. X03-B0 | 13.01.2020 | Konrpakt Ne940 ot 12.12.19
Texaomorus 12.01.2021
XpaHEHUs U
E;ﬁfggfm 13.01.21 | Konrpakr No 814 o1 23.12.20 (c 2021
NPO/IYKTOB 12.01.22 | roma oT/A. KOHTPAKThl Ha BETEPUHAPUIO
Y TEXHOJIOTHIO Tiepepad. )
Kontpakt Ne 512 ot 23.12.20.
3 | IPRbook VYuupepcanphas | 12.11.2019- | OO0 «Aii ITu Dp Meaua»
11.05.2020 | JIunien3zuonusbIit 1oroBopNe5891/19 ot
12.11.19
12.05.2020
11.11.2020 | OO0 «Aii ITu Dp Menunay
JIunensnonnsiii 7oroBopNe6707/20 ot
12.11.2020 | 06.05.20
11.05.2021
000 «Aii IIn Op Menua»
JInnen3uonHbIit 1oroBopNe7239/20 ot
27.10.20

10 MeToanuyeckue yKazaHusl JJIs

JTUCHHUILIHHBI

00y4arIuxcs Mo 0CBOEHHMIO




1. KyapsaxoB A.I'. Cerorexnuka. Jlabopatopubiii npaktukym / Kyapskos
A.T'., Typuanun O.C., JIpikoB A.C., JIy3an A.A. / Y4ueOHO-MeTOAHYECKOE TOCOOHE.
— Kpacnonap: Kyol'AY, 2014. — 99c. — Pexum
nocryma:https://kubsau.ru/upload/iblock/65b/65b3ba92d6e375bbd7b7cfa976e56f6
3.doc . — O6pazoBarensubii OpTan Kyol'AY.

2. I'mazkoB B.C. KypcoBoe mnpoektupoBanue 1o cpetorexHuke / B.C.
I'naszkos, I'.Il. Ilepexotuii, I'.A. Cynranos, A.I'. Kyapskos / Yyebnoe nocoOue.-
Kpacnosmap: PHUO KyoI'AY, 2014.- 127 ¢ — Pexum pocryna:
https://kubsau.ru/upload/iblock/3db/3dbbe042c97a0de307722cc5eccbbd7l.doc. —
O6pazoBarenbubiii noptan Kyol'AY.

3. Kynpsxkop A.I'., JleikoB A.C., Jlyzan A.A. «PabGouas Terpaap K
nabopatopHbeIM pabotam o Kypcy «CBerotexHukany. KpacHonap 2014 r. —Pexum
nocryma:https://kubsau.ru/upload/iblock/c4a/c4a36d791c39f5ee8b63bal 334480b4
a.docx . — O6pazoBarenbHblil mopran Kyol'AY.

11 IlepeyeHb MH(OPMAUMOHHBIX TEXHOJIOIMH, UCIOJIb3yeMbIX
IPH OCYLIECTBJIECHHMH 00Pa30BaTEILHOIO MPOLEcca M0 JUCHMILINHE,
BKJII0Yas nepeYeHb IPOrpaMMHOIO odecneyeHUs U

HH(POPMAITMOHHBIX CMIPABOYHBIX CHCTEM

NudopmarimonHple TEXHOJOTUH, MCIHOJIb3yeMble TIPU  OCYIIECTBICHUU
00pa30BaTeIBLHOTO MPOIEcca MO TUCHUTIIIMHE TTO3BOJISIOT !

- OpPraHu30BaTh MpPOIECC O0Opa30BaHMs IMyTEM BHU3yaJM3allUU H3y4aeMoil
uH(OpPMaIMK MOCPEICTBOM MCIIOJIb30BaHUS IPE3CHTAINH, YICOHBIX (PHITBMOB;

- KOHTPOJHMPOBATH pe3yJabTaThl OOYYEHHS Ha OCHOBE KOMIIBIOTEPHOTO
TECTUPOBAHUS;

- aBTOMaTH3UPOBATh pacydeThbl aHATUTUYECKUX noKazarese,
IPeyCMOTPEHHBIE MPOTPaMMOI HAyYHO-UCCIEA0BATENHCKONU PaboTHI;

- aBTOMATH3UPOBATh IMOUCK WH(GOPMAIMHU TOCPEICTBOM HCIOIb30BAHMS
CIIPABOYHBIX CUCTEM.
[lepeuyens nuuensnonnoro 1O

Ne | HanmenoBanue Kpatkoe onncanue

1 | Microsoft Windows OmneparnoHHas cucTeMa

2 | Microsoft Office (BxirrouaeTWord, Excel, | ITakeT oducHBIX ipHII0KeHUH
PowerPoint)

3 | Microsoft Visio CxeMBbl U JuarpamMmMbl
4 | Autodesk Autocad CAIIP
5 | Cucrema tectupoBanusi INDIGO TectupoBanue

[TpumepHsbIit iepedeHb cBOOOAHO pacnpocTpansemoro 10

No | HanmeHnoBanue Kpatkoe onncanue



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

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

2 | CalculuxArea — mporpamma s pacuerta | http://pmsvet.ru/calculux-
OCBEIIICHUSI TPOMBINUICHHBIX, CHOPTUBHBIX | Svetotehnicheskaya-
COOPYKEHHI, KPYITHBIX TOPTOBBIX 00BEKTOB, | programma-ot-philips.html
a TaKKe, U1 BCCBO3MOXHBIX  3aJad
HapY>KHOTO OCBEIICHUS

HepequL HpO(i)eCCI/IOHaJ'IBHBIX 0a3 JaHHBIX H I/IH(I)OpMa]_II/IOHHBIX CIIPaBOYHBIX
CUCTCM

No HaumeHnoBanue pecypca YpoBeHb J0CTyIa

1. | «Pacuér OCBETHTENbHBIX YCTAHOBOK C JIaMIIaMU
HaKaJUBaHUS TUIs MIPOU3BOJICTBEHHBIX Kommsroreps! kadeapsr,
ITOMELIEHUI. CChUIKA
ABTOpCKHI IPOTPaMMHBIN ITPOTYKT

2. | «Pac4ér CMIIOBBIX M OCBETUTEIHHBIX TIPOBOIOK Kommsroreps! kadeapsr,
ABTOpCKHI IPOTPaMMHBIN ITPOTYKT CCBLIKA

HepequL HpO(l)CCCI/IOHaJ'IBHBIX 0a3 JaHHBIX H I/IH(l)OpMaIII/IOHHBIX CIIPAaBOYHBIX

CHUCTEM
No | HaumenoBanue TemaTtuka DJIEKTPOHHBIN aJpec
1 l'apant [IpaBoBas https://www.garant.ru/
2 Koncynbrant [IpaBoBas https://www.consultant.ru/

12. MarepuajJbHO-TeXHHYECKOEe oO0ecmedyeHne OOy4YeHUHA IO

aucouiInge a0 Jgun ¢ OB3 u uuBaanaoB

Bxopanas rpymma B riaaBHbBINA y4eOHBIN KOpITyC 000pyIOBaH MaHyCcOM, KHOTIKOM BBI30Ba,
TAKTUJIbBHBIMH Ta6J'II/ILIKaMI/I, OIIOPHBIMU MMOPYYHAMHU, ITIPEAYIIPCIKAAOIUMHA 3HAKaMHU, 1O0CTYITHBIM
paclIupCHHBIM BXOJA0M, B KOPITYCC €CTh CIICLIUATIBHO O60py,HOBaHHa$I CaHUTapHasA KOMHaTa. I[J'IH
nepemenieHuss uHBanuAoB u JIOB3 B mnomenieHMu HMeeTcsl MEPEABUKHON TI'yCEHHYHBIN
CTYIICHBKOXOM. KOpl’Iy'C OCHAIIICH HpOTHBOHO)KapHOﬁ SBYKOBOﬁ u BH3yaJ'IBHOﬁ CI/IFHaHHSaHHeﬁ

Ne HanmeHnoBanne yaeGHBIX HanmenoBanne noMemenuii s Anpec (MECTOIONOKEHUE) TTOMEIIEHI I
m/n MIPEIMETOB, KYPCOB, TIPOBEICHUS BCEX BUIOB YUECOHOM JUTS TIPOBENICHHS BCEX BHUIOB yIeOHOM
JTUCIUTUIAH (MOIyJIEH), JIeSITeTBHOCTH, TPEIyCMOTPEHHOMN JIESITETHHOCTH, TIPEIYCMOTPEHHOM
MIPAKTHUKU, HHBIX BU/IOB y4eOHBIM ITAHOM, B TOM YHCIIE y4eOHBIM TIIaHOM (B CITydae
y9e0HOH e TeTFHOCTH, MOMEILEHUS I CAMOCTOSATEILHOMN peanu3aiun 00pa3oBaTeNbHOM
MIPEeyCMOTPEHHBIX YI€OHBIM | pabOTHI, C YKa3aHHEM MepedHs] OCHOBHOTO MIPOTPaMMEI B CETEBOI (popme
IDTAHOM 00pa30BaTENBHOM 00opynoBaHus, yaeOHO-HATIISTHBIX JIOTIOTTHUTENBHO YKa3hIBACTCS
TIPOTPaMMBI MOCOOWH 1 UCTIONB3yeMOr0 IPOrPaMMHOTO HaMCHOBAHWE OpTaHM3AIIHH, C
obecrieueHus KOTOPOI1 3aKJIFOUCH JIOTOBOP)
1 2 3 4



https://www.garant.ru/
https://www.consultant.ru/

Ilcuxonorus u caaroruKa

MNMomeuweHue Ne221 'YK, nnowadb —
101 mM? nocadoyHbix mecm 95,
y4ebHasi ayoumopusi Orisi IposedeHust
3aHsmull JIeKUUOHHO20 mura,
3aHsmul ceMuHapcKo20 muna,
Kypco80o20 poeKkmuposaHusi
(8bIMOMIHEHUS KypCo8bIX pabom),
epynnosbix U UHOUBUAOyasbHbIX
KOHCyrnbmauud, meKyuweao KOHmporis
U rpomexxymoy4Hol ammecmauuu, 8
mowm yucrie 0rs oby4darouuxcs ¢
uHeanudHocmsto u OB3

crieyuanusuposaHHasi mebesib
(y4ebHas docka, y4ebHas mebernb) , 8
mowm yucrie 0rs oby4darouuxcs ¢
uHsanudéHocmsto U OB3;
mexHuyeckue cpedcmea oby4yeHus,
Habopbl deMOHCMpayUOHHO20
obopydosaHusi U y4ebHO-Hazs0HbIX
rnocobud (HoymbykK, MPoeKmop, IKpaH),
8 mom 4qucre 0ns1 0bydYarouuxcs ¢
uHeanudHocmeto u OB3

350044, 2. KpacHoOap, yrn. um.
KanuHuHa 0. 13, 30aHue enasHo20
y4yebHo20 Kopryca

Ilcuxomorus U negaroruka

114 300 y4yebHas aydumopus Ons
rnpogedeHuUst 3aHIMuULl ceMUHapCKo20
muna, Kypcogozo poeKkmuposaHusi

(8bIMOSIHEHUST KYpCOB8bIX pabom),
2pynnoebix u UHOU8UOyarsibHbIX
KOHCynbmauud, meKyu,e20 KOHmMposisi
U npomexxymouyHol ammecmauuu, 8
mowm yucrie 0ris 0by4yarouuxcsi ¢
uHeanudHocmsto u OB3

NomeweHue Ne114 300,
rocadoyHbix mecm — 25; nnowadb —
43m% yyebHasi aydumopus 0nsi
rposedeHuUst 3aHIMuLl ceMUHapCKo20
muna, Kypcogoeo poeKkmuposaHusi
(8bInonHeHuUs Kypcosbix pabom),
epynnosbix u UHOUBUGyasbHbIX
KOHCynbmauud, meKyu,e20 KOHmMposisi
U npomexxymouyHol ammecmauuu, 8
mowm 4qucrie 0551 0by4aruuxcsi ¢
uHeanudHocmsto u OB3

crieyuanu3uposaHHasi
meberb(y4ebHas 0ocka, yyebHas
meberib), 8 mom yucre onsg
0byyarouwjuxcsi ¢ UH8aTUOHOCMbIO U
OB3

350044, 2. KpacHodap, yr. um.
KanuruHa 0. 13, 30aHue Koprnyca
300UHXXEHEePHO20 thakynbmema

13. Oco6ennocTu opranu3anuu ooyuenus juin ¢ OB3 n

HHBAaJIUI0B




Jlist uaBanmuaoB u Uil ¢ OB3 MokeT U3MEHAThCS 00bEM TUCITUTIIMHBI (MOTYIIS )

B 4acax, BBIJICICHHBIX HAa KOHTAKTHYIO pabOTy 00ydaronierocsi ¢ mpemnojjaBaTesiemM
(o BuIaM yueOHBIX 3aHSATUI ) U HA CAMOCTOSITENBHYIO padoTy oOydaroiierocs (pu
ATOM HE YBEITUYHMBACTCS KOJMYECTBO 3aUETHBIX SIUHUII, BBIICICHHBIX HA OCBOCHHE
TUCITUILINHEI ).

@DOH/TBI OLIEHOYHBIX CPEJICTB aJANTUPYIOTCS K OTPAHUYCHHSIM 37I0POBbS U
BOCHPUATHS UHPOPMALIMK 00yYaIOLIUMHUCS.

OcHoBHBIC (HOPMBI TIPEICTABIICHUS OIICHOYHBIX CPEJICTB — B TICYaTHOH hopMme
WM B (hopMe AIEKTPOHHOTO JOKYMEHTA.

®opMBbI KOHTPOJISI M OLEHKHU Pe3yJIbTATOB 00y4eHHsl MHBAJIUA0B U JIUI]
c OB3

Kateropuu ®opma KOHTPOIA N OLEHKM pe3ynbTaToB 0byyeHmn
CTY4EHTOB C
OB3 un
WHBANNUAHOCTbIO
C HapyweHuem — YCTHaA npoBepKa: [AWUCKYCCUU, TPEHWHTU, Kpyrable CTObI,
3peHuA cobecenoBaHMA, YCTHbIE KONNOKBUYMbI U Ap.;

— € MCNoNb30BaHWEM KOMMblOTepa M creymanbHoro MO: pabota ¢
3NEKTPOHHbIMKM 06pa3oBaTeNbHbIMK pecypcamu, TeCTUPOBaHUE,
pedepaTbl, KypCOBble NPOEKTbl, AUCTAHUUOHHbIE (GOPMbl, ecnu
No3BOJIAET OCTPOTa 3peHusa - rpadpuyeckune pabotbl u ap.;

NPV BO3MOXKHOCTM NMCbMEHHAA NPOBEPKa C UCNONb30BaHMEM penbedHOo-
TOYeYHOoM cucTembl Bpalins, ysenmyeHHoro wpndTa, UCNONb30BAHNE
CNeLManbHbIX TEXHUYECKUX CPeACTB (TMDNOTEXHUYECKUX CPeaCTB):
KOHTPOANbHblE, rpaduyeckne paboTbl, TECTUPOBaHME, LOMALUHWE 3343aHUA,
acce, OTYETbl M Ap.

C HapyweHuem — TNWCbMEHHas NPOBEPKA: KOHTPOAbHble, rpaduyeckme paboTol,

cnyxa TeCTUpOBaHWE, AOMALIHME  334aHMA, 3CCe, MUCbMEHHDbIE
KON/TOKBUYMbI, OTYETbI U Ap.;

— C WCnoNb3oBaHMEM KomMbloTepa: paboTa C  3NEKTPOHHbIMM
obpasoBaTeNibHbIMKM  pecypcamu, TecTupoBaHue, pedeparsl,
KypCOBble NPOEKTbI, rpaduyeckmne paboTbl, ANCTAHLMOHHbIE pOopMbI

nap.;

npyv  BO3MOMKHOCTW YCTHAA MPOBEPKA C UCMOb30BAaHMEM CMELMabHbIX
TEXHUYECKUX CPeACTB (ayanmocpeacTs, CPeacTB KOMMYHUKALLUK,
3BYKOYCU/IMBAIOLLEN annapaTypbl U Ap.): ANCKYCCUMN, TPEHUHTIU, KPYT/ble
cToNbl, cobecef0BaHUA, YCTHbIE KOIJIOKBUYMbI U Ap.

C — MUCbMEHHaA NPOBEPKA C MCMONb30BAHNEM CMELMANbHbIX

HapyweHuem TEXHUYECKNX CPEACTB (anbTepHaTMBHbIX CpPeacTB  BBOAA,




yNpaBAeHUA KOMMbIOTEPOM M ApP.): KOHTPO/IbHblE, rpaduyeckune

OrnopHo- paboTbl, TeCTUpOBaHWEe, AOMalUHME 3afaHWsA, 3cCe, NMUCbMEHHble
dsuzamesnibHO20

annapama

KON/TOKBUYMbI, OTYETbI U ApP.,

— YCTHaA NPOBEPKa, C MCMONb30BAaHMEM  CMeunanbHbIX
TEXHUYECKUX cpeacTB (cpeacTB KOMMYHMKAUMIA):  ANCKYCCUW,
TPEHWHTU, Kpyr/ble CToNbl, cobecefoBaHUA, YCTHbIE KONTOKBUYMbI
nap.;

C MCNONb30BaHMEM KOMMblOTEPA U cneumanbHoro MO (anbTepHaTUBHbIX
cpeacTs BBOAA U ynpaBAeHUs KOMNbIOTEPOM U Ap.): paboTa ¢
3/1EKTPOHHbIMM 06pa3oBaTENbHbIMM Pecypcamu, TECTUPOBAHMUE,
pedepaTbl, KYyPCoBble NPOEKTbI, rpaduyeckme paboTbl,
ANCTaHUMOHHbIE GOPMbI NpeanoYTUTeIbHEE 06YYaOLWMMCA,
OrPaHUYEHHbIM B MepeaBUNKEHUN U Ap.

AjanTanus npoueaypbl NpoBeaeHusi MPOMeKYyTOUHOM
aTTecTaluy JJs1 MHBaJaua0B u jaun ¢ OB3:

B xoze npoBeneHus IpOMEKYTOUHOM aTTecTaliy MpeayCMOTPEHO:

- IpeIbsBIeHNE 00yYalOIMUMCs MeYaTHBIX U (WJIH) SJIEKTPOHHBIX
MaTepHuasoB B (hopMax, aJaiTUPOBAHHBIX K OTPAHUYCHUSIM UX 310POBbS;

— BO3MOYKHOCTbH TIOJIb30BATHCSI MHIMBUIYAIbHBIMH yCTPONCTBAMU
U CPEICTBAMHM, MO3BOJSIOMIMMH aIallTUPOBATh MaTEpHaNbl, OCYIIECTBISIThH
npuéM u nepeady HMHPOPMANMM C YYETOM WX HWHIUBUIYAJTbHBIX
0COOEHHOCTEI;

— YBEJIMUEHUE MPOJIOJDKUTEILHOCTH MPOBEJCHUS aTTECTAINH;

- BO3MOKHOCTh MPUCYTCTBUS ACCUCTEHTa M OKa3aHUs WM
HEO0OXOIMMOM MOMOIIH (3aHITh pabouee MECTO, IEPEIBUTAThCS, MPOUYNTATh
1 opopMUTH 3a71aHKe, 00IATHCS C MIPETI0IaBATEIIEM ).

@opMBbI TPOMEKYTOUYHOM aTTECTAlMU JJId UHBAIMAOB U Ul ¢ OB3 nomKHbI
YUUTHIBATH WHIMBUIYyaJIbHbIC u ncuxo(hu3nIecKue 0COOEHHOCTH
oOyuaromierocsi/ooyqatoruxcs mo AOIIOIT BO (yctHo, muchMeHHO Ha Oymare,
MMCbMEHHO Ha KOMITbIOTEpE, B OpME TECTUPOBAHUS U T.I1.).

CnenuajbHble yCJI0BHSA, 00ecriednBaeMble B mpoiecce
NpenojaBaHus JUCUUILINHBI

CTYIleHTLI C HAPYHICHUAMMA 3PCHUA




- NpeIoCTaBIeHHE 00pPa30BaTEILHOTO KOHTEHTa B TEKCTOBOM
AIIEKTPOHHOM (hopMaTe, TO3BOJSIONUIEM TMEPEBOAUTH IUIOCKOTIEYATHYIO
MH(OPMAIUIO B ayAHAJIBHYIO WM TaKTUIBHYIO (OpPMY;

- BO3MOKHOCTh HCIIOJIb30BaTh HHIWBUAYyaJbHBIC YCTPOWCTBA H
CpeICTBa, MO3BOJIAIONINE aIaITUPOBATH MATEPUAIIBI, OCYIIECTBIATD TPUEM U
nepenady WHGOPMAlMKM C Y4YEeTOM WHIWBUAYaJIbHBIX OCOOCHHOCTEH U
COCTOSIHHSI 3/I0POBbS CTYJICHTA,;

- NpeI0CTaBICHIE BO3MOKHOCTH TPEIKYPCOBOTO O3HAKOMIICHUS
C cojepX)aHueM y4eOHON AMCHUIUIMHBI U MaTepUaioM MO Kypcy 3a CUET
pasMernieHns HHQOpPMAaIUK Ha KOPIIOPATUBHOM 00pa30BaTEIBLHOM MOPTAlIe;

- UCTIOJIh30BaHUE YETKOTO M YBEIIMUEHHOTO TI0 pa3Mepy mpudra u
rpadudeckux 0ObEKTOB B MYJIbTUMEIUWHBIX MPE3CHTAIIHSIX;

- UCTIOJIh30BAaHUE HMHCTPYMEHTOB «IYIa», «IPOXKEKTOP» TMpH
paboTe C MHTEPAKTUBHOM JTOCKOM;

- O3ByYMBaHWE BHU3YAJIbHOW WH(MOpPMANNH, TPEICTABICHHON
0o0ydJaromumMcs B X0/1€ 3aHITHH;

- o0ecriedyeHrne pas3aTOYHBIM  MaTepUaoM, TyOIHPYIOIIUM
WH(GOpPMAIIHIO, BEIBOJIUMYIO Ha SKpaH;

- HAJIMYME TIOANMKMCEH M OIUCAHUSA y BCEX HCIOJIIB3YEMBIX B
nporecce 00y4eHHs] pUCYHKOB UM HHBIX I'papUUYeCKUX OOBEKTOB, UYTO AAET
BO3MOKHOCTD [I€PEBECTU MMCbMEHHBIN TEKCT B ayAHAJIbHBIH,

- oOecrieueHue 0COo0OT0 PEYEBOr0 pPEKMMa MPEroaaBaHUs:
JEKIMU YHUTAIOTCS TPOMKO, pa300puMBO, OTUETIMBO, C Tay3aMU MEXKIY
CMBICIIOBBIMH OJloKaMu WH(pOpMAaIK, OOecreunBaeTcsi MHTOHWPOBAHUE,
MOBTOPEHUE, aKIIEHTUPOBaHUE, MPOPUIAKTUKA pAaCCEUBAHMS BHUMAHUS;

— MUHHMMH3AIMSA BHEIIHETO IIyMa M OOecredeHHue CIOKOWHOMN
ayIMaJIbHOW 00CTAaHOBKH;

— BO3MOYXHOCTb BECTH 3aITUCh Y4eOHON HHPOPMAIINH CTYIEHTAMU
B ya0OHOM g HUX (popMe (ayauanabHO, ayaHOBHU3YyallbHO, HA HOYTOYKE, B
BUJI€ IOMETOK B 3apaHee MOJATrOTOBIEHHOM TEKCTE);

— YBEIMUEHHUE  JIOJIW  METOJOB  COIMAIBHOM  CTHUMYJSIIUU
(oOpameHne BHUMAaHUA, AamNeUIANHUS K OrPaHUYEHUSM TI0 BpPEMEHH,
KOHTaKTHbIE BUABI paOOT, TPYNIIOBBIC 3aJaHUS W Jp.) Ha MPAKTUYECKUX U
1a00paTOPHBIX 3aHATUAX;

MUHUMU3UPOBAHUE  3aJlaHUi, TPeOyIOmMX AaKTUBHOIO  HCIOJb30BaHUS
3pPUTEIBHON MaMSITH U 3pUTEIIBHOTO BHUMAHUS;

IPUMEHCHHE IIOATAITHOM CHCTEMBI KOHTpOJs, Oojee dYacThli KOHTPOJb
BBITIOJIHCHUS 3aJaHUM JUIST CAMOCTOSITeILHON PaOOTHI.

CTyIleHTLI C HAPYUHICHUAMMA OIIOPHO-ABUTaTC/JIbHOI'0 aIlImaparTa
(MﬂJIOMOﬁI/I.]]beIe CTYACHTHBI, CTYACHTDbI, UMCIOIIIUEC TPYAHOCTH
NEPEABMKCHUA U IMMATOJOIHI0 BEPXHUX KOHeqHOCTeﬁ)



- BO3MOKHOCTh  HCIOJIb30BaTh  CIEIHAIBHOE MPOrpPaMMHOE
obecrieueHMe W  CHEUUATbHOE  O00OpyJAOBaHME U MO3BOJISIONIEE
KOMIICHCUPOBATh JBUTATEILHOE HApyIIEeHUE (KOJSICKH, XOJYHKH, TPOCTH U
p.);

- PEAOCTABICHUE BO3MOXKHOCTH MPEIKYPCOBOTO O3HAKOMIICHHUS
C co/iep>KaHreM yueOHON JUCIUILIMHBI U MaTepUaioM IO KypCy 3a CUET
pa3menieHus UHPOpPMAaIMK Ha KOPIIOPAaTUBHOM 00pa30BaTeIbHOM MOPTAJIE;

- PUMEHEHHE TOTOTHUTEIBHBIX CPEJICTB aKTUBU3AIUU
MIPOIIECCOB 3alIOMUHAHUS U TIOBTOPEHUS,

- oTopa Ha OMpeeICHHbIC U TOUHbIC TTOHSITHUS,

- UCIIOJIb30BAaHUE JJIsI WIUTIOCTPAIIUU KOHKPETHBIX PUMEPOB;

- IPUMEHEHHE BOTPOCOB JIJI MOHUTOPUHTA TOHUMAHUSI;

- pazzieseHre U3y4aeMoro Marepraia Ha HeOOoJIbIIUE JIOrHYecKue
010KH;

- yBEJIMUEHUE JIOJIM KOHKPETHOTO MaTepualia U coOJIt0IeHne
MPUHITUIIA OT IPOCTOTO K CIOKHOMY MPHU 0OBSICHEHUH MaTepHaa;

- HaJU4re YETKON CUCTEMBI U aTOPUTMa OpraHu3aIuu
CaMOCTOSITEJILHBIX pa0OT U MPOBEPKHU 3aJaHUN ¢ 00s3aTEIHHOM
KOPPEKTUPOBKOM 1 KOMMEHTAPUSIMU;

- yBEIWYEHNUE  JIOJM  METOJOB  COIMAIBHOW  CTUMYJISIIIUU
(oOpaiieHne BHUMAaHUA, AaNeNsIUs K OrPaHUYEHUSM [0 BPEMEHH,
KOHTaKTHBIE BUbI pa0OT, TPYNIOBBIC 3a1aHUS JIp.);

- oOecrieueHne OECHpPENnITCTBEHHOIO JOCTYIa B IOMELIEHUs, a
Tak)Ke MPeObIBaHUS HUX;

- HAJIMYME BO3MOXXHOCTHM  HCHOJB30BaTh  HWHIWBUIYaJIbHbBIC
YCTPOMCTBA M  CpPENCTBA, IO3BOJAIOIINE OOECIEUUTh PEeaTH3alUI0
APrOHOMHYECKHX TPUHIMIIOB U KOMQOpTHOEe mpeObIBaHHE Ha MeECTe B
TEYEHHE BCETO Neproa yuéosl (OICTaBKH, ClIeMaIbHbIe TOIYIIKH U JIp.).

CTyaeHTBI ¢ HAPYLIEHUSAMH cJayXxa (riyxue, caadocibimanme,
MO3/IHOOTIJIOXIIIHE)

- npenocTaBieHrue 00pa30BaTEILHOTO KOHTEHTA B TEKCTOBOM
ANIEKTPOHHOM (hopmaTe, TMO3BOJISIIONIEM MEPEBOANTH ayauaibHyr (opmy
JIKIIMU B TDIOCKOTEUaTHYIO HH(OPMAITHUIO;

- HAJIMYME BO3MOXXHOCTH  HCIOJB30BaTh  WHIWBHIYAIbHBIC
3BYKOYCUJIMBAIOIINE  YCTPOWMCTBA U  CYpJAOTEXHHUYECKHE  CPEJCTBa,
MO3BOJIIIONINE  OCYNMIECTBIATH TpuéM U Tepenady  WHGOpMAINH,
OCYIICCTBIISITh B3aMMOOOPATHBIA TIEPEBOJ TEKCTOBBIX M ayauoQaiion
(OJTOKHOT IS pedeBOro BBOJA), a TaKXKE 3aMHCh W BOCIPOW3BEICHHE
3pUTENbHON UH(POPMAIUH.

- HAJTAI1e CUCTEMBI 3aJlaHuH, 00eCIeunBaIoINX
CUCTEeMaTH3alUI0 BepOATHHOTO MaTepHayia, €ro CXeMaTU3aIuIo, TTEPEBOI B
TaOJIAIIBI, CXEMBI, OTIOPHBIE TEKCTHI, TTI0OCCAPUIL;

- HAJIMYME HATJISTHOTO COTPOBOXKIICHUS HM3y4aeMOT0 MaTepuana



(CTPYKTYpHO-JIOTHYECKHE CXEMbI, TAOIHIIbI, TPAPUKH, KOHLIEHTPUPYIOLIUE U
oboOmaromue  uHGOpPMALMIO, OMOPHBIE  KOHCIEKTBI,  pa3JaTOYHbBIN
Marepuan);

- Hajguyue YE€TKOM CHUCTEMBl U aIlOPUTMa OpraHU3aLUu
CaMOCTOSITEIbHBIX ~ PabOT ¥ TPOBEPKU 3aJaHU C  00s3aTeNbHOU
KOPPEKTUPOBKOM 1 KOMMEHTAPHUSIMU;

- o0OecrieyeHUe TPAKTUKH OMNEPEXKAIoIIero 4YTeHHs, Korja
CTYIEHTBI 3apaHee 3HAKOMSATCA C MATEPHUAIOM M BBIAEISIOT HE3HAKOMBIE U
HEMOHSITHBIE CI0Ba U (PParMeHTHI;

- 0COOBI peyeBoil pexkuM paboThl (0TKa3 OT JJIMHHBIX Ppa3 u
CJIOKHBIX MPEIJIOKEHNUM, XOpOoIIasi apTUKYJSALHS; YETKOCTh HW3JIOKEHUS,
OTCYTCTBUE JIMIIHUX CJIOB; MOBTOpPEeHUE (Ppa3 0€3 u3MEHEHUs CJIOB U OpsJIKa
UX CJIe0BaHMs; 00ecTeyeHne 3pUTENbHOTO0 KOHTAKTa BO BPEMsI TOBOPEHHUS U
4yTh 00Jiee MEJIJICHHOT'O TEMIIa PEYH, UCII0JIb30BAHUE €CTECTBEHHBIX KECTOB
1 MUMUKH);

— 4&TKoe COOIOJICHUE airopuTMa 3aHATHS W 3aJaHuil  JUIs
CaMOCTOSATEIbHOM paboThI (Ha3bIBAHUE TEMBI, TOCTAHOBKA LI€TIH, COOOIICHHE
Y 3aIlMCh TUIaHA, BBIJEIECHUE OCHOBHBIX MOHATHUM U METOJOB MX U3Y4YECHUS,
yKa3aHHe BHUJIOB JCSATEIbHOCTU CTYJIEHTOB U CIOCOOOB MPOBEPKU YCBOCHHUS
MaTepuaa, cioBapHas pabora);

- coOmroieHne TpeOOBaHUM K MPEABSIBISIEMBIM y4EOHBIM TEKCTaAM
(pa30MBKa TEKCTa HA YacCTH; BBIJEICHHE OMOPHBIX CMBICIOBBIX ITYHKTOB;
UCIIOJIb30BAHUE HATJISIAHBIX CPENCTB);

- MHUHUMH3ALMS BHEITHUX IIYMOB;

- NPEIOCTaBICHHUE BO3MOXKHOCTH COOTHOCHUTH BEpOalbHBIA U
rpaduyueckuii MaTepuan; KOMIUIEKCHOE HCIOJIb30BaHUE MHUCHbMEHHBIX U
YCTHBIX CPEJICTB KOMMYHUKAIIMH MpU paboTe B IPyIIIIE;

— COYETAHHUE Ha 3aHATHUSAX BCEX BUJIOB PEUEBOM JIEATEIIBHOCTH (TOBOPEHMUS,
CIYLIAHUS, YT€HHUSI, TUChMA, 3pDUTEIILHOTO BOCIIPUSATHS C JIMIA TOBOPSLIETO).

CTyaeHThI ¢ IPOYUMH BUIAMHU HAPYIIeHUH
(AT c HapymieHUsIMHM pe4vu, 3a001eBaHUsI YHTOKPUHHOM, IEHTPAJIbLHOM
HEPBHOM U CEPAEYHO-COCYAMCTOM CHCTEM, OHKOJIOTHYeCKHe 3a00/1eBaHNA)

- HaJIM4Y1e BO3MOKHOCTH MCTIOJb30BaTh UHIUBUIYAIbHBIC
YCTPOWCTBA U CPEACTBA, MO3BOJISAIONINE OCYIIECTBIISATh MPUEM U Mepeiavy
nHpOpMAIIHH;

- HaJIM4YUe CUCTEMBI 3a/1aHUH, 00eCTICUNBAOIINX
CHUCTEMAaTH3alUI0 BepOaIbHOI0 MaTepralia, ero CXeMaTH3aluio, IEPEBO/I B
TaOJIAIIBI, CXEMBI, OTIOPHBIE TEKCTHI, TTI0OCCAPUIL;

- HAJIMYKME HATJISIZIHOTO COMPOBOXK/CHUS U3y4aeMOT0 MaTepuara;

- HaJu4ue 4YETKON CUCTEMBI U aJrOpUTMa OpraHu3aluu
CaMOCTOSITEJIbHBIX pa0OT U MPOBEPKHU 3aJaHUN C 00s3aTEIHHOM
KOPPEKTUPOBKON U KOMMEHTapUSIMU;



- oOecrieueHne IPAKTUKH OTIEPEIKAIOIIETO YTCHUS, KOTAa
CTYJICHTHI 3apaHee 3HAKOMSTCS ¢ MaTePUAIOM U BBIICIISIOT HE3HAKOMBIC U
HETOHATHBIC CJIOBA U ()ParMEHTHI;

- IIPEIOCTaBICHUE BO3MOXHOCTH COOTHOCUTD BepOATbHBIN 1
rpadudeckuii MaTeprai; KOMIICKCHOE UCIIOJIb30BaHUE TUCHMEHHBIX U
YCTHBIX CPEJICTB KOMMYHUKAIIMH MPU paboTe B TPYIIIIE;

- COUeTaHUE Ha 3aHATHUAX BCEX BUIOB PEUEBOH JACATCIBHOCTH
(roBOpeHUs, COyIMIaHUs, YTCHHS, TUChMa, 3PUTEILHOTO BOCIIPHUATHS C JIUIIA
TOBOPAIIIETO);

- NpeIoCTaBICHHE 00pPa30BaTEILHOIO KOHTEHTa B TEKCTOBOM
AJIEKTPOHHOM (opMarTe;

- NPe0CTAaBICHHE BO3MOKHOCTH TPEIKYPCOBOTO O3HAKOMIICHUS
C CoJIep)KaHUEM YYeOHOH MAUCIUIUIMHBI U MaTEPHUAJIOM IO KypCy 3a CUET
pa3MerieHus HHGpopMaIuy Ha KOPIIOPAaTUBHOM 00pa30BaTeIbHOM TOpTAJIE;

- BO3MOXXHOCTh BECTH 3aIIMCh y4eOHOH MHPOPMAIIMH CTYJACHTaMHU
B yJI0O0HOM Jutst HUX (hopMe (ayaualibHO, ayTMOBU3YyalbHO, B BUIC TIOMETOK B
3apaHee MOATOTOBJICHHOM TEKCTE).

- NPUMCHCHUE TIOATAITHON CHCTEMBI KOHTPOJIA, 0o0Jiee YacThId
KOHTPOJIb BBITIOJTHEHUS 3a/IaHUH JIJI1 CAMOCTOSTEIbHOM paboTHI,

- CTUMYJIMPOBaHWE  BBIPAa0OTKM y  CTYIACHTOB  HAaBBIKOB
CaMOOpTaHU3aIUU ¥ CAMOKOHTPOJIS;

- HaJIMYKE May3 JIs1 OTbIXa ¥ CMEHBI BUJIOB JESATSILHOCTH TI0
X0y 3aHATHSI.



	Формы контроля и оценки результатов обучения инвалидов и лиц с ОВЗ
	Адаптация процедуры проведения промежуточной аттестации для инвалидов и лиц с ОВЗ:
	Специальные условия, обеспечиваемые в процессе преподавания дисциплины
	Студенты с нарушениями зрения

	 минимизирование заданий, требующих активного использования зрительной памяти и зрительного внимания;
	 применение поэтапной системы контроля, более частый контроль выполнения заданий для самостоятельной работы.
	Студенты с нарушениями опорно-двигательного аппарата


