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ckux cucteM ®I'bOY BO Pl'A3Y



1. IlnaHupyemble pe3yJabTaThl 00y4YeHHUs MO TUCHUILINHE, COOTHECEHHbIE C YCTAHOBJIEH-
HbiMu B OIIOII BO nHaukaTopamMu J0CTHKeHUs] KOMIIeTeHIIUIA

1.1 Ilepeyennb KoMneTeHUH, GopMUPYeMbIX YUeOHOH THCUMTLINHOMN

Koa n HaumeHoBaHHe HHANKATOPpA TOCTUKCHUSA

KOI{ H HAUMCHOBAHHE KOMIICTCHIIUHN
KOMIICTCHII MU

IIpodeccnonaibHass KOMNETEHIUS
[1K-3 U-5mk3 YmeeT BBIOMpaTh aITOPHUTM, CHOCOOBI pas-

Criocob0en pagpa6o’ra’rb pa6oqy}0 JIOKY- pa6OTKI/I nu O(I)OpMJ'IeHI/IH OCKU3HBIX U pa60q14x qepTe-
MEHTALIMIO CHCTEM 3JIEKTpOCHa®KeHus | KEH B COCTaBE KOMIIEKTa pabodell TOKyMEHTalMH
(eKTpOcHaGkKeHNe, OCBeleHN e, 3a3eM- | CICTEM aNeKTpocHaOkeHus1 (ocBeuleHue); Briouparthb
NleHHe, KabeTbHbIe H BOIYNIHBIE CETH) CHOCOOBI U aNrOpUTM paboTHl B CUCTEME aBTOMAaTH3H-

poBanHOTO TpoekTupoBanus (mamee - CAIIP) mmsa
00BEKTOB KallUTaJIbHOTO CTPOUTEIHCTBA .,
oopMiIeHUsT YepTexKel B 4acTH DIEKTPOOCBEUICHUS;

Uurtarh 3CKU3HBIC U PabOUYHE YEPTEKHU rpaduuecKoi
yacTH pabodyeil M MPOEKTHOW MOKYMEHTAINH B YacTH
ANIEKTPOOCBeIIeHNs; [IpuMeHATs TpeOoBaHMS HOpMa-
TUBHBIX TIPABOBBIX aKTOB W JOKYMEHTOB CHCTEMEI
TEXHUYECKOTO PETYJIMPOBAHUS MPH COCTABICHUH pa-
0ouell MOKYMEHTAIlMd CHUCTEM JJIEKTPOCHAOKEHUS
(ocBemeHne) (IOKYMEHTOB B TEKCTOBOM (hopme, pabo-
YUX YEPTEKEH, CHEIUPUKAIIME 000PYIOBAHUS U H3-
nenuit); llpuMeHsSTP TpOrpaMMHEBIE CpEACTBa LIS
odopmireHusT paboyeil NTOKyMEHTAIUH CHCTEM OJIIeK-
TpocHaOkeHus (OcBelleHre) (IOKYMEHTOB B TEKCTO-
BOH ¢opme, pabounx depTexkeH, crennpukanuu 000-
PYIOBAaHHS M U3JICITHH)

VYmers (Y): CoOupars AEeKTPUUECKIE CXEMbI Pa3InYHBIX HC-
TOYHHUKOB OIITUYECKOI'O U3JIy4YEHHs, I10JIb30BATHCA U3MEPU-
TeIbHBIMU TPUOOpPAMH U aHATH3UPOBATH PE3YAbTATHI MOITY-
YEHHBIX OKa3aHUM.

Binagers (B): MHpOpPMalMOHHO-KOMMYHUKAIIMOHHBIMU TeX-
HOJIOTHSIMUA B PEIICHUM THUIIOBBIX 3a7a4 MpodecCHOHATbHON
JesTeNbHOCTH. HaBbikamu BbIOOpa M pacueTa TEXHHUYECKHX
CPEZICTB OCBEILEHHUs, UCIIOJIb3YEMBIX B IIPOU3BOACTBE. MeTo-
JlaMU IIPOBEACHUS DKCIIEPUMEHTAIIbHBIX HUCCIEIOBAaHUN CBe-
TOTEXHUYECKUX YCTPOUCTB.

2. llenu v 3a1aum 0CBOEHUSI Y4e€OHOM TMCIUNJINHBI, MECTO IUCIUNJIMHBI B
crpykrype OIIOITI BO
Hucuuminaa CBeTOTEXHUMKA OTHOCUTCS K 4acTH, GOPMUPYEMON ydacTHUKAMU

obpazoBatenbHbix oTHOIeHU OIIOIT BO
Ienp: mnonayyeHHE HABBIKOB 110 TEOPUM M METOJAM pacdyeTa OCBETUTEIBHBIX CHCTEM, a
Takxe (pOpMHUpPOBAHME Y CTYAEHTOB CHCTEMbl 3HAaHUN U MPAKTUUYECKUX HABBIKOB JUISI PELLICHUS
3a/1a4 10 CUCTEMAM 3JIEKTPOOCBEILECHNUS.
3anaun: 3ydyeHne OCHOBHBIX MTOHSTHIA, 3aKOHOB, ICTOYHHUKOB CBETA U ATEKTPOTEXHOJIOTHIA,
MPaBUJI ¥ CIOCOOOB KOMILIEKTOBAHHMS, MCIIOJIB30BAHUS 110 HA3HAYEHUIO CBETOTEXHUUYECKOTO JIEK-
TPOOOOPYIOBaHUS B YCIIOBHUSIX CEIILCKOTO XO3SIUCTBA. A TAK)Ke METO/IOB PEILIEHUS] PAKTUUECKUX
3a/1a4 110 00ecTieyeHuI0 3PPEKTUBHOTO UCTIONB30BaHHS OCBELICHHS M AJIEKTPOTEXHOJIOTUH MTPU



IMPOU3BOACTBE U XPaHCHUHN ITPOAYKIHNU PpaCTCHUEBOACTBA U )KUBOTHOBOICTBA U O6CJ'Iy}KI/IBaHI/II/I
00BEKTOB BHGKTpOTeXHOHOFHﬁ 1 TCXHUYCCKHX CPCACTB aBTOMATHU3allu Ha OCHOBC COBPC-

MCHHBIX ME€TOAOB U TEXHUYCCKHUX CPEACTB

3. O0bem y‘leﬁHOﬁ AUCHHUIVIMHBI B 3a4Y€THBIX €AHUHUIIAX ¢ YKa3aHUEM KOJINYE-
CTBA AaKAAEMHUIECCKHUX YaCO0B, BBI/ICJICHHBIX HA KOHTAKTHYIO paﬁoTy oﬁyqam-
IUXCHA C mpemoxaBaTejaeM (IIO BUAaM yqeﬁnblx 3aHHTHﬁ) H HA CaMOCTOATCJIb-

HYI0 pa0oTy 00y4aroImmnxcs
3.1 Ounas dhopma oOyueHus

Buj yue6HOH paboThI 5 ceMecTp

OO61as TpyA0€MKOCTh AUCHUILINHBI, 324ETHBIX SAMHHII

4acoB 180

AyautopHasi (KOHTaKTHas1) padora, 4acoB 64

B T.4. 3aHATHUS JEKIIMOHHOTO THUIIA 32

3aHSTHUS CEMHUHAPCKOTO TUIA 32

CamocrosiTe/ibHasi padoTa 00y4aloUuXcs, 4acoB 116

B T.4. KypcoBas pabota 40

KontpoJin 10

Bun npomexyTouHoOM arrecTauuu Kypeosas pabota,

JK3aMeH
3.3 3aouHas ¢popma oOyueHust
Bun yuebHol paboThl _ 4 Kypc

OO61mas TpyA0€MKOCTh AUCIUILINHBI, 324ETHBIX IHHHII
4acoB 180
AyauTopHas (KOHTaKTHasi) paboTa, 4acoB 18
B T.4. 3aHSATHS JICKIIMOHHOTO THIIA 8
3aHATUSL CEMUHAPCKOrO TUIA 10
CamocrosiTe/ibHasi padoTa 00y4aloUIuXcs, 4acoB 162
B T.4. KypcoBas pabota 30
yy99400KoHTpOIBL 10

By npomMeKyTOYHOU aTTecTaluu

KypcoBas paboTa, 3K3aMeH

4. Cogepxxanne TUCHUILUIMHBI, CTPYKTYPUPOBAHHOE M0 TeMaM (pa3aejiam) ¢
yKa3aHHeM OTBEJEeHHOI0 HA HUX KOJINYeCTBA AKaJleMHUYEeCKHUX YaCOB M BU/I0B

y4eOHBIX 3aHATHI

4.1 Ilepeuensv pazoenoe oucyunIuHbl ¢ yKazanuem mpyooemkocmu ayou-
MOpHOU (KOHMAKMHOIU) U CAMOCHOAMETbHOU padomovl, 6U008 KOHmMpPOJIeu u

nepedunn Komnemeuuuﬁ

Ounas hopma oOydeHust

TpymoeMKOCTh, 4aCOB Kog MK
pY. 2 Haumenosa- A
B TOM YHCJIE

HanmeHnoBaHue pasieinon ~ HHE OLEHOY-

ayIUTOPHOU CaMOCTOS-
A TEM BCETr0 N o HOTO CpeJi-
(KOHTaKTHOW) |TenbHOU pabo- cTBa
paboThl THI
Paznea 1 50 21 29 CobecenoBa-




[IpeobpazoBanue onTue-
ckoro m3myueHus (ON) u
¢doromerpusi. OCHOBHI (o-
TOMETPUH U POTOMETPH-
qeCKHe IpUOOPHI

1.1. . OGmmwme BOIIpOCH!
WCIIOJIB30BAHUS OTITUYC-
CKOT'O U3JIY4YCHUS B C.-X.
MTPOM3BOJICTRE.

20

10

1.2. ®dusnueckue CBoii-
CTBa, XapaKTEePHUCTHUKH U
3aKOHBI OIITUYECKOTO U3-
JIyYEeHusI.

20

10

1.3. IIpeobpa3zoBaHue orm-
THYECKOTO M3ITyYCHUS

(ON) u poromerpust. Oc-
HOBBI (hoTOMETpHH U (o-
TOMETPHUYECKHE MPUOOPHI

20

HHE, TECTHPO-
BaHHE

Pa3zgen 2. . Dnexrpuue-
CKHE UCTOYHUKHU OIITH-
YECKOTO U3ITYUCHHUS

50

22

28

2.1. TenmoBble UCTOYHH-
KM OIITUYECKOTO OCBE-
IIEHUS U UX XPaKTEPHU-
CTUKU

30

11

14

2.2. Pa3psgHbIe ICTOYHU-
KH OCBCHICHHUA U NX CXEMbI
BKJIFOYEHHS U XapaKTEepH-
CTUKH

30

11

14

CobeceoBa-
HHE, TECTUPO-
BaHUE

Paspen 3. IIpoexTupona-
HHUE CHCTEM OCBEUICHMSL.

50

21

29

3.1 MeTobl CBETOTEXHU-
YEeCKOro pacyera.

20

10

3.2 MeTobl AIEeKTpOTeX-
HUYECKOI0 pacyera ceve-
HUS IPOBOJIOB.

20

10

3.3 CnocoOsI 1 cpeacTa
YIPAaBICHHS OCBETUTEIb-
HOW Harpy3Ko.

20

ColeceoBa-

HHE, TECTUPO-

BaHUe, peliie-
HUE 3a71a4

KypcoBas pabora

30

30

Tectupona-
HHE

Hroro 3a cemecTp

180

64

116

HUTOI'O no xucuuijimHe

180

18

116

3aounas hopma oOydeHHS

HaumenoBanue pas3aciioB U TCM

Tpyr0eMKOCTh, 4aCOB

BCETO

B TOM YHCJIC

ayJIUTOPHOU
(KOHTaKTHOM)
paboTHI

Camocros-
TENBHOU pabo-
ThI

Hanmenosa-
HHE OIICHOY-
HOTO Cpel-
CcTBa

Kox UJIK

Paszgen 1.

50

6

44

1.1

20

15

1.2.

20

15

1.3.

20

2
2
2

14

CobecenoBa-
HHE, TECTUPO-
BaHVE




Paznen 2. 50 6 44 CobecenoBa-
2.2. 30 3 22 HHE, TECTUPO-
2.3. 30 3 22 BaHHE
Pasnen 3. 50 6 44 CobGecenosa-
3.1 20 2 15 HHE, TECTUPO-
3.2 20 2 15 BaHUe, periie-
3.3 20 2 15 HUE 3a71a4
KypcoBas padoTa 30 30 Tectupora-
Hue
Hroro 3a kypc 180 18 162
HUTOI'O no nucuumnInHe 180 18 162

4.2 Cooepotcanue oucyuniunsl o pazoenam u memam

Hesn — M3ydyeHHe OCHOBHBIX MOHATHM, 3aKOHOB, HCTOYHUKOB CBETA U AJIEKTPOTEXHOJOTHUH,
IMpaBUJI U cIroco0oB KOMIUICKTOBAaHU, MCITIOJIB30BAHUS 110 HA3HAYCHHUIO BETOTEXHUYCCKOIO 3JICK-
TPOOOOPYIOBAHMSI B YCIIOBHUSIX CEIIBCKOTO XO3SHCTBA. A TaKKe METOIOB PEIICHHS MMPAKTHICSCKIX
3aJa4 I10 00€eCIIEYEHHUIO 3(1)(1)6KTI/IBHOF O HCIIOJIBb30BaHUA OCBCIICHUA U SHCKTpOTeXHOJIOFI/Iﬁ pu
MPOU3BOACTBEC U XPAaHCHUM HPOAYKIHKW PACTCHHUCBOACTBA U KMBOTHOBOJACTBA U O6CJIy>KI/IBaHI/II/I
00BLEKTOB 3J'ICKTpOTCXHOJ'IOFI/II71 H TCXHHUYCCKUX CPCIACTB aBTOMATH34AIllMKM Ha OCHOBEC COBPC-
MCHHBIX MECTOAOB U TCXHUYCCKHUX CPCACTB

33[{3'11/1 - I/I3yquI/Ie OCHOBHBIX HOHﬂTHﬁ, 3aKOHOB, KICTOYHHMKOB CBC€TAa H BHCKTpOTeXHOHOFHﬁ,
IpaBuI U crioco0oB KOMIUICKTOBaHMsA, UCITOJIb30BAHUS 110 HA3HAYCHUIO BETOTEXHUYCCKOI'O JJICK-
TpOO60py,Z[OBaHI/IH B YCJIOBHSX CEJIBCKOI'O XO3MCTBA. A TaKKe MCTOIOB PCIICHUA ITPAKTHUICCKHUX
3a1a4 1Mo obOecredeHno 3(h(EKTHBHOTO HCTIONb30BAHUS OCBEUICHHS U AJIEKTPOTEXHOIOTHHN TPH
MPOU3BOACTBE U XPAHCHUUN HPOAYKIHHU PACTCHHUCBOACTBA U KWUBOTHOBOACTBA U O6CJ'Iy>KI/IBaHI/II/I
00BEKTOB BHGKTpOTCXHOHOFHﬁ N TCXHHUYCCKUX CPCIACTB aBTOMATHU3allMM HAa OCHOBC COBpPC-
MCHHBIX MCTOAOB U TCXHUYCCKUX CPCACTB

Paznea 1. [IpeoOpazoBanue ontudeckoro uznydenus (ON) u poromerpusi. OcHOBHI ¢o-

TOMETPUU U (HOTOMETpHUECKUE TPHOOPHI

IlepedyeHb y4eOHBIX 3J1eMEHTOB pa3jiesa:

1.1. OGmume BONpOCH! NCHOIB30BAHUS ONTHUYECKOTO U3ITyUEHHS B C.-X. IPOU3BOJICTBE.

1. 2. ®usnueckue cBOMCTBA, XaPAKTEPUCTUKH M 3aKOHBI ONITHYECKOTO U3JTyYEHUS.

1.3. IIpeobpazoBanue ontudeckoro usnydenus (ON) u poromerpus. OcHOBBHI poTOMET-

puu 1 poToMeTprUECKHe TPUOOPHI

Paznen 2. DnexTpruyeckrue UCTOUHUKH ONTHYECKOTO U3JIy4YECHHUS
ey — npuoOGpeTeHre TEOPETUUECKUX U IPAKTUYECKUX HABBIKOB
3agaum — V3y4yeHne HCTOYHUKOB ONITUYECKOTO U3ITYICHUS

2.1. TennoBbIE HCTOYHUKN OIITUYECKOTO OCBCHICHUA U UX XPAKTCPUCTUKHU
2.2. Pa3pH,Z[HBIe HCTOYHHKHU OCBCUICHUA U UX CXCMbI BKIIFOUCHUA U XapPAKTCPUCTUKHA

Pa3nea 3. [IpoekTpoBaHuE CUCTEM OCBELLIEHUS.

I_Ie.]'ll/l - HpI/IO6pCTeHI/IC TCOPCTUUCCKUX U MPAKTUYCCKUX HABBIKOB IMPOCKTUPOBAOCBCTH-

TCJIBbHBIX CUCTEM

33}13'-11/[ —HpI/IO6pCTeHI/IC HAaBBIKOB BBIIIOJIHATE PACUCTBI CUCTEM OCBCIICHUA

3.1. PacueTHble MeETOBI pa3jena OCBEUICHUS
3.2. MeTo1bl 3JIEKTPOTEXHHYECKOTO pacdyeTa CEUCHHSI POBOIOB
3.3. CiocoObl ¥ cpeicTBa yIpaBIeHUS OCBETUTEBHON HArpy3KOM



5. OHCHO‘IHLIC MaTepuajabl IO JMCHUIIIMHE
OHCHO‘IHBIG MaTCpuaJibl MO AUCHHUIINIMHEC HNPCACTABJICHBI B BHIC (bOHI[a OLCHOYHBIX
CPE/ICTB.

6. MarepuajbHO-TEXHHYECKOE H Y4eOHO-MeTOIHYEeCKoe ofecreyeHne TuCIu-
MJIMHBI

6.1 Ilepevyenb yueOHO-METOAMYECKOT0 O0eCIIeYeHUS 110 JUCHUIIINHE

o/ ABTOp, Ha3BaHUC, MECTO U3daHH, U3AATCILCTBO, 'O U3AAHU, KOJIMYCCTBO CTPAHUILL

CeroTexHuKa. MeTonndeckue yKa3aHus 110 N3yUYeHUIO NUCIUTUINHBI U 33JaHAN IS KypCOBOU
pabotsl/ Pocc.rop.arpap.3aou.yH-T. CocraButenu JLII. [llnukos, O.I1. MoxoBa —M,2019

6.2 Ilepevyenb yueOHbIX U3aAHUI, HEOOXOAUMBIX JIsl OCBOCHHS JUCHUIIINHbBI
*

[leyatHblie yueOHbIC U31aHUs B OMOIHMOTEUHOM (hoHIe *

KomnmuecTtso

Ne ABTOp, Ha3BaHUE, MECTO M3JAHUS, U3IATEIBCTBO, TO/I H3aHMUs, KOTMUYSCTMBO | 9K3EMILISIPOB

n/n CTpaHHMIL B Oubimore-
Ke

Hatinexo B.A. DnexTpoobopynoBaHue CenbCKOX03IMCTBEHHOTO IPOU3BO/I-
ctBa: B.A. Jlaitneko. M.H. Illaykat. — Munck: benapycp,2011. — 286 c.

[nukos JIIT., Moxosa O.I1. YcranoBku snextpoocBemienus/ [Ipoexktupo-
BaHue M pacu€r. M.: P'A3Y, 2008. - 112 c.
baes B.1. CeToTexHuKa. DIEKTPUIECKOE OCBEIIIEHUE U 00IyUeHHe. - M.:
3. | KomocC, 2019. — 384 c.: un. - (YueOHHUKHU U y4eOHBIE TOCOOUS IS CTYCH-
TOB BBICHINX YYCOHBIX 3aBEJICHUN ).
baes B./. CBeToTeXHUKA: IPAKTUKYM 10 SJIEKTPUUECKOMY OCBEIICHUIO U
o0nyuenuto / B.M.baes. - M.: Opaiit, 2017. - 196 c.

DJeKTpoHHbBIE YUeOHbIC W3IaHUs B AIEKTPOHHO-OMOaMoTeyHbIX cuctemax (OBC)**:

No | ABTOp, Ha3BaHUE, MECTO U3IAHMUS, TOJl U3IAHUS, KOJIH-

Ccpuika Ha yueOHOe uznanue B ObC
/1 YECTBO CTPAHHUI]

OnexTpoHHO-O0ubmMorednas cucrema (ObC) PI'bOY

BO PT'A3Y «AgriLiby, pazuen: «ArponmkeHepus

2 DrexkTpoHHast HHPOPMAIIMOHHO-00pa3oBaTenbHas cpe-
" | ma (BUOC) ®I'BOY BO PTA3Y

** ykaspiBatoTcss DBC, ¢ KOTOpBIMH 3aKJII0OYECHBI OMOIMOTEKON YHUBEPCHTETA IOTOBOPA

http://ebs.rgazu.ru/

http://ebs.rgazu.ru/?q=taxonomy/term/73

6.3 IlepeyeHb 2JIEKTPOHHBIX 00Pa30BaTEJIbHBIX PECYpPCoOB *

Ne DJIeKTPOHHBII 00pa3oBaTeIbHBII pecypc Hdoctyn B JOP (cers UHTepHeT, JIOKAIBHASA CeTh, aB-
n/n TOPHU30BAHHBII/CBOOOIHBIN 10CTYN
1. ®I'BHY «Pocundopmarporex» Jokymen- | http://www.rosinformagrotech.ru/databases/document

TanbpHas 0a3za gaHHbIX "VHXKeHepHO-
TexHuueckoe odecneuenne AITK"



http://ebs.rgazu.ru/

2. | denepanpHOE rocyIapcTBEHHOE OIOHKETHOE http://viesh.ru/
Hay4dHOe yupexjaeHue «Bcepoccuiickuii
HAy4YHO — UCCJICA0BATEIbCKUI HHCTUTYT
ANMEKTPU(UKALINH CEITLCKOTO XO3SIHCTBAY

3. | Duepreruka. Obopynosanue.Jlokymentarust | http://forca.ru/knigi/arhivy/montazh-ekspluataciya-i-
remont-selskohozyaystvennogo-
elektrooborudovaniya-28.html

omobpamv umerowuecss I0Pwl 011 ce0eti OUCYUNIUHDBL, PA30OPAMbCS ¢ ONPOCOM OOCMYNA,

6.4 CoBpemMeHHbIe NIPo(ecCHOHATBHBbIE 0a3bl JAHHBIX, HHPOPMALIMOHHBbIE CIIPABOY-
Hble CHCTEeMbI 1 JIMLIEH3MOHHOE IPOrpaMMHoOe oOecneuyeHue

CoBpemeHHbIe podeccoHAIbHBIE 0a3bI TAHHBIX, HHPOPMAIMOHHBbIE CIIPABOYHbIE
cHCTeMbl, HU(PPOBbIE IEKTPOHHbIe OUOJUOTEKH M JPyrue 3JIeKTPOHHbIE 00pa3oBaTe/ib-
HbIE pecypchl

1. loroBop o moakiatoueHnH K HarpoHanbHON 3IIEKTPOHHON OUOIMOTEKE U MPEeJoCTaB-
JeHUU JocTyna K oobekTam HanmonanbHOW snekrponHol Ombmuorexkn Nel01/HDB/0502-m1 ot
26.02.2020 5 net ¢ nposoHTauen

2. JloroBop Ha OKa3aHWE YCIYT IO MPEAOCTABICHHUIO TOCTYTA K 3JIEKTPOHHBIM H3/IaHUSM
n3narenaberBa «Jlaup» Ne527/21 or 11.05.2021

3. Cornamenne o0 OecruiaTHOM TecToBOM joctyne kK Polpred.com. O630p CMU
27.04.2016 6eccpouno

4. Cormamenue o OecruilaTHOM TecToBoM joctyne kK Polpred.com. O630p CMU
02.03.2020 6eccpouno

5. Uudopmannonno-crnpaBounas cucrema «I'apant» — URL: https://www.garant.ru/ Nu-
dbopMmarmonHo-crpaBouHas cuctema Jlunensnonnsiit norosop Ne 261709/0I1-2 ot 25.06.2021

6. «KoncynpranT [Imrocy. — URL: http://www.consultant.ru/ ceo6oansblii noctym

7. DnexTpoHHo-OnbMMoTeuHass cucrema AgriLib http://ebs.rgazu.ru/ (cBuperenscTBO 0
rocyJIapCTBEHHOM peructpanuu 6a3sl JaHHbIX Ne2014620472 ot 21.03.2014).

JlocTynl K 3J1eKTPOHHON MH(OpMAaNMOHHO-00pa3oBaTeIbHON cpeae, MHGpOpMaIHOH-
HO-TEJIEKOMMYHHMKALMOHHOI ceTH «MHTEepHET»

1. Cucrema aucraniponaoro ooyuenuss Moodle www.portfolio.rgazu.ru (cBo6oano
pacIpoCcTpaHsIieMoe)
2. ITpaBo ucnonb3oBanus nporpamm it IBM Mirapolis HCM B cocraBe ¢yHKIu-

OHAJILHBIX 0JIOKOB U Mojyniel: BupryansHas komHaTa. CtannaptHas guuen3us 10 1000 nonb3o-
Bateneil Ha 1 mecsn (JIunenzuonnsiit goroBop Ne 77/03/22 — K ot 25 anpens 2022)

3. VMHHOBaIIMOHHAs CHCTEMa TECTUPOBAaHUS — MPOTPaMMHOE OOeCIiedeHne Ha IJatT-
dopme 1C ([Jorosop Ne K/06/03 ot 13.06.2017)

4. OOpazoBaTeNbHbIII UHTEpHET — HopTayi Poccuiickoro rocyaapcTBEHHOIO arpapHoOro
3a04YHOT0 YHUBEpPCUTETA (CBUIETEIBCTBO O PETHUCTPAIMU CPEACTBA MACCOBBIX MH(pOpMaLUU I
Ne ®C77-51402 ot 19.10.2012).

JIueH3noHHOe U CBOOOIHO PACIIPOCTPaHsieMoOe MPOrpaMMHoOe odecrneyeHmne

1. OpenOffice — cBoOOMHBIN MaKeT OPUCHBIX MPUIOKEHUN (CBOOOIHO pacrpocTpaHse-
MOE€)

2. linuxmint.com https://linuxmint.com/ (cBo6o1HO pacrpocTpaHseMoe)

3. DnexTpoHHO-OnOMMoTeuHas cuctema Agrilib http://ebs.rgazu.ru/ (cBuaerenbcTBo 0
roCyJJapCTBEHHOM peructpanuu 6a3el JanHbIx Ne2014620472 ot 21.03.2014)

4. Odummansras crpanuia PI'BOY BO «Poccuiickuii rocy1apcTBEHHBIN arpapHbIi 3a-
OYHBI yHUBepcuteT» https://vk.com/rgazuru (cBoGogHO pacripocTpaHseMoe)

5. llopran denepaibHOTO TOCYJAPCTBEHHOTO OIOKETHOIO 00pa3oBaTeIbHOIO Yyupe-
JKIEHUS BBICIIEro 00pa3oBanus «Poccuiickuii rocy1apCTBEHHBIN arpapHbIi 3a09HBI YHUBEPCH-



https://www.garant.ru/
http://www.consultant.ru/
http://ebs.rgazu.ru/
http://www.portfolio.rgazu.ru/
https://linuxmint.com/
http://ebs.rgazu.ru/
https://vk.com/rgazuru

TeT» (cBOOOaHO pacmpocTtpansemoe) https://zen.yandex.ru/id/5fd0b44cc8ed19418871dc31
6. AuTuBHpycHoe nporpammHoe obecnieuenne Dr. WEB Desktop Security Suite (Cy06-
JULEeH3UOHHBIA oroBop Nel3740 Ha mepegady HEUCKIIOUMTENbHBIX MPaB Ha MPOrpaMMbl JIst

O9BM or 01.07.2021).

6.5 IlepeyeHb y4eOHBIX Ay IMTOPHii, 000PYT0BAHUS M TEXHHYECKUX CPEACTB 00Yy-

YCHUSA

HaumeHnoBanmne kopmy-

IIpennasnauyenue ca Ilepeuyenn
noMeneHust (ayAuTo- ’ BaHMs (B T.4. BUPTYaJIbHbIE aHAJIOTH) U TeXHUYe-
omerne (aymuro Ne nomewmenns (ayau- o6opyno ( pTy ¢ *0 ) me ¢
pun) CKHX CPeACTB 00y4YeHHs
TOpUM)
JUnst 3aHsTU TeKuu- 501,414,7-9 1.Cucrema quctannnoHHOro ooyuenus Moodle

OHHOI'O THUIIA

www . portfolio . rgazu . ru (cBoG0oIHO
pacmpocTpaHsieMoe)

2 IIpoextop SANYO PLC-XW250

3 Dkpan nepeHocHoit Ha TpeHore Da-Lite Picture
King

127x

s 3aHsATHI CeMU-
Hapckoro Tuna (ce-
MUHApBI, IPaKTHIE-
CKHUE 3aHATHS, IPAK-
THUKYMBI, Jabopa-
TOpPHBIE PaOOTHI,
KOJUTOKBUYMBEI ),
IPYMIIOBBIX KOH-
CyJbTallMi, UH]IUBU-
IyalabHOU padoTHI,
MIPOBEICHUS TEKY-
LIer0 KOHTPOJIS U
MPOMEKYTOUHOMN
aTTeCTaluu

414, 412.413,508

1 IIpoextop SANYO PLC-XW250
2. DKpaH nepeHocHo# Ha Tpenore Da-Lite Picture

Jis camocrosiTens-
HOI paGoTHI

320 uHKEeHEPHBIH
KOpITyC

1.06pa3zoBarenbHas iatdopma http :// edu . rgazu
.ru/

2 Ha 6a3ze npoueccopa Intel Pentium G620

3 DnexTpoHHO-OnONMoTeuHas cucrema (ObC)
OI'BOY

BO PT'A3Y «AgriLiby, paznen: « ArpouHXeHEpHUs»
http :// ebs . rgazu . ru/



https://zen.yandex.ru/id/5fd0b44cc8ed19418871dc31

DEJIEPAJTIBHOE I'OCY TAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIBHOE YUPEXX/IEHUE BBICIIET'O OBPA3SOBAHMA
MUHUCTEPCTBA CEJIbCKOI'O XO34UCTBA POCCUHMCKOU OEAEPAIINN

«POCCHMCKHUA I'OCYJIAPCTBEHHBIA YHUBEPCUTET HAPOJHOI'O XO3SMCTBA
NMEHMU B.A. BEPHAICKOI'O»

(YuuBepcurter BepHajackoro)

DoH/ OLICHOYHBIX CPEICTB AJIfA MPOBEeIeHUs TEKYLIero KOHTPOJIA U IPOMEKY-
TOYHOM aTTecTalluy 00y4alOUIUXCs 0 JMCHUILIMHE
CBETOTEXHHUKE

Hanpasnenune noarorosku 35.03.06 Arponn:xeHepus

HanpasneHHOCTb (ITpOoQuIib) MporpaMMbl IJIEKTPOTEXHOIOTHH, SJIEKTPOOOOPYAO-
BaHUe U iekTpocHabxkeHue B AIIK

KBanudukauus 0axkanaBp

dopma oOydcHUS 0UHASL, 32a0YHaAA

banammxa 2024r.
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1.0nucanue noka3zareJieil 1 KpUTEepHeB OlleHMBAHUSA MJIAHUPYEMBbIX pe3yJib-

TATOB 00y4YeHMsI 10 Y4eOHOM TMCIUIIHHE

WNHaukaTopsl 10CTH-
JKEHHUS KOMIIETEHIINH

YpoBeHb OCBOCHUS

[Tnanupyemsbie pe3yabTaTel 00yde-
HUS

HaumenoBanue
OLIEHOYHOI'O Cpell-
CTBa

W-5nks YMmeer
BBIOMPATH alITOPHUTM,
CITOCOOBI pazpadboT-
KH ¥ 0(OpMIICHHS
3CKU3HBIX U pabo-
YHX YepTExKeH B co-
CTaBe KOMILJIEKTa
paboueii nokyMeH-
TaIH CUCTEM DJIEK-
TpPOCHAOKEHUS
(ocBemenue); Bol-
OupaTh CrIocoObI U
anropuT™ paboTHI B
CHCTEME aBTOMAaTH-
3UPOBAHHOTO MPOEK-
TUPOBaHUA (Janee -
CAIIP) ans opopm-
JICHUs YepTEkKe B
YacTH dJIEeKTPO-
ocBenicHuA; Yurath
JCKU3HBIE U paboune
4epTeKu rpaduye-
CKO# yacTu paboueit
Y IPOEKTHOU JOKY-
MEHTAIH B YaCTH
3JIEKTPOOCBEIICHUS;
[TpumensaTs Tpebo-
BaHUsI HOPMAaTHUBHBIX
MPaBOBBIX AKTOB U
JOKYMEHTOB CHCTe-
MBI TEXHHYECKOTO
peryJIupOBaHus MPH
COCTaBJICHHH Pabo-
Yyel JOKyMEHTaluu
CHCTEM DJIeKTPO-
cHaOxeHus (ocBe-
mieHne) (TIOKyMeH-
TOB B TEKCTOBOI
dopme, padbounx
YyepTexKel, creru-
¢buxauu odopyao-
BaHUS M U3MEITHH);
[IpumenaTs mpo-
rpaMMHBIE CPEACTBA
Tutst oopmIteHMS
paboueii JOKyMeH-
TaIK CUCTEM 3JIEK-
TpOCHAOKEHUS
(ocBemenne) (10Ky-

[Toporossriit
(YIOBIIETBOPUTEIHHO)

3naer: MUHHMAIBHO OITYCTHMBINA
YPOBEHb 3HAHHH, JOMYIIEHO MHOTO
HETpyObIX OMHIOOK

Ymeer: IlponeMoHCTpUpOBaHBI OC-
HOBHBIE yYMEHUS, PEIIEHBI THIIOBBIE
3a7aul C HErpyObIMH OHIMOKaMH,
BBINOJIHEHBI BCE 3aJaHUs, HO HE B
MOJHOM 00BbeMe

Baageer: HMmeercs MHUHUMaIbHBIN
Ha0Op HABBIKOB JJISI PEIICHHS CTaH-
JIAPTHBIX 33734 C HEKOTOPBIMH HeJ0-
4eTaMu

IIponBunyTHII
(xoporo)

3naer:IIpogemMonrcTprpoBaHbl  6a30-
BBl HAaBBIKA IIPH DEIICHWH CTaH-
JapTHBIX 33/1a4 C HEKOTOPBIMU HEMO-
YeTaMu

Ymeer: [IponemMoHCTpHpOBaHBI BCE
OCHOBHBIC YMEHUS, PEIIeHBl BCE OC-
HOBHBIC 33a]]a41 C HErpyObIMH OIINO-
KaMH, BBINOJHEHbI BCE 3a/aHUS B
HOJIHOM 00BEMe, HO HEKOTOpBIE C
HeloueTaMu

Baapeer: IIponemoHcTpUpOBaHbI
0a30Bble HABBIKM TPH PELICHUH
CTaHAAPTHHIX 3a4a4 C HEKOTOPBIMHU
He04YeTaMu

Bricokuit
(oTm4HO)

HNmeer chopMupoBasLieecs: CU-
cTeMaTHYeCKue 3HaHUsI: YPOBEHb
3HaHMH B 00bEME, COOTBETCTBYIO-
IIeM MPOTrpaMMe MOATOTOBKH, Oe3
omudoK

Hmeer cdopmupoBaBlieecsi CHU-
cremaTndeckoe ymenue: Ilpone-
MOHCTPHUPOBAHbI BCE OCHOBHBIC YME-
HUS,

pelIeHsl BCe OCHOBHBIE 331a9H C
OTACIIbHBIMU HECYIIIECTBCHHBIMU
HC0YCTaMU, BBITIOJITHCHBI BCC 3a/1a-
HUS B TIOJTHOM 00BEMeE

IMoxa3zan chopmupoBaBeecs cu-
cTeMaTHYecKoe Biagenne: [Ipone-
MOHCTPHPOBAHBI HABBIKH IIPH pellie-
HUUW HECTaHAAPTHBIX 3a/1a4 Oe3 OIlr-
OOK M HEIOUETOB
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MEHTOB B TEKCTOBOI
dbopme, padbounx
YEpTEKEN, CIICLIU-
¢ukanuu o6opyI0-
BaHUS U U3EITUN

2.1 lllkana oyenuganusa Ha ymane meKyuie2o KOHmMpo.Jis

2. Onucanue mKaJ OleHuBaHNSA

®opMa TEKYILEro
KOHTPOJIS

*
TOBOTO)

OTcyTcTBHE YCBO-
eHHs (HIKe Iopo-

PUTEIBHO)

IToporoB.srii (yaoBieTBO-

poro)

[ponBuHyTHIH (X0-

Bricokwuit (oTiing-
HO)

BrimonHeHne KOH-
TPOJBHOH PabOTHI

BC€ 3a1aHus pe-

HO

HC BBIINIOJIHCHA UJIH

IICHbI HETIPAaBUJIb-

Pemeno 6oiee 50% 3a-
nmaHus, Ho MeHee 70%

OLINOKHU

Pemeno 6oiee 70%
3a7aHus, HO €CTh

BCE 3aJ]aHusl pele-
HBI 0€3 OIKMOOK

* CTyneHThI, OKa3aBIINE YPOBEHb YCBOCHHS HIDKE MOPOTOBOTO, HE MOIMYCKAKOTCS K IPOMEKYTOIHON
aTTECTalUH 110 JUCLUIUINHE.

2.2 Illkana oyenueanus Ha Imane NPOMelNCymouHoi ammecmayuu (3a-
Yyem u IK3AMeH 8 6UOe UMO208020 necma, Kypcosas paboma)

®dopma npome-

e OTtcyTcTBHE . .
KYTO4HOM aTTe- Y [oporossrii (ymoenerBo- | IIpomBuHyTHIH (X0- o
yCcBOCHHUS (HIDKE Bricokuit (0TIIMIHO)
CTanuu PUTEIBHO) porto)
ITIOPOTOBOTO)
Beinonnenue
UTOTOBBIX Te-
CTOB (He MeHee Menee 51% 51-79% 80-90% 91% u Gonee

15 BompocoB Ha
BapHaHT)

Brimonaenne
KypcoBoO# pabo-
TBI

HE ToKa3al yMme-
HHUe coOupaTs u
CHUCTEMaTH3HPO-
BaTh UH(pOpMa-
LIUIO U3 TEOPETH-
YEeCKNX UCTOYHH-
KOB, aHATM3UPO-
BaTh MpaKTHIE-
CKMI1 MaTepua,
HE OBJIAJIC]I METO-
JIIUKOH UCCIEI0-
BaHUsI, HE TPO-
SIBWI TBOPYECKUN
MIOJIXO/T ¥ CaMo-
CTOATENIBHOCTH B
aHanmse, 0000-
LIEHHSX U BBIBO-
Jlax, He apryMeH-
TUPOBAJ MPEJJIO-
JKEHHUs, HE CO-
OJroIan Bce Tpe-
OOBaHUS K
odopMIIEHHIO
KypcoBOH paboTHI
1 CPOKOB €€ HC-
MTOJTHEHUSI.

nokaszajn yMeHue coou-
patb uHbOPMAIHIO U3
TCOPECTUICCKUX UCTOUYHU-
KOB, aHAJIU3UPOBATH
IIPAKTUYECKUN MaTepUa
JUTSL WIUTFOCTPALIMH Teope-
THYECKHX TOJ0KEHHH,
HEJIOCTaTOYHO OBJIA/IEIN
METOMKON HCCIIeI0BaA-
HUsI, HE TIPOSIBUIT TBOpYe-
CKHH TIOAXO0/ ¥ CaMOCTO-
ATCIBbHOCTH B aHAJIU3C,
0000IIEHUIX U BLIBOJAX,
HE apTyMEHTHPOBAJ
HpeIoKEHNs, He COOITI0-
JlaJ Bce TpeOOBaHUS K
oopMIIeHHIO KYPCOBOIA
paboTHI ¥ CPOKOB €e HC-
TIOJTHEHMSI.

MOKa3ay yMeHHe
cobupaTh U CUCTe-
MaTHU3UpOBATH UH-
(dhopManuio u3 Teo-
PETUYCCKUX UCTOY-
HHKOB, aHAJIM3HPO-
BaTh U IPaMOTHO
UCTIONIb30BATh
MpaKTHYECKUH Ma-
Tepuai ISl UILTIo-
cTpauuii TeopeTH-
YECKHUX TOJI0KEHUH,
IIPOSABUII TBOPUC-
CKHM IIOXO[ U ca-
MOCTOATCIIBHOCTDh B
aHaln3e, HeA0CTa-
TOYHO apryMEHTH-
POBaJI BHIBOJBI U
NPe/IIOKEHHs, He
co0Jro/1a Bce Tpe-
6oBaHus K opopm-
JICHHUIO KypCOBOM
paboTHI M CPOKOB €€
HCIIOJTHCHUA.

MOKa3ajl yMEHHE CO-
OupaTh U cucTeMaTu-
3UpoBaTh HHPOpPMa-
U0 U3 TeOpeTHyde-
CKUX MCTOYHUKOB,
aHAITM3UPOBATh U
TPaMOTHO UCIIONE30-
BAaTh MPaKTHICCKUI
MaTepHral s HILTIO-
CTpaIHii TeopeTHye-
CKHUX II0JIOJKCHUH,
IIPOSIBUJI TBOPYECKUIM
MOJXOJ ¥ CAMOCTOS-
TEJIEHOCTh B aHAJIN3E,
00001IeHUSX U BBIBO-
Jlax, apryMEeHTHPOBAJ
MPEIOKEHHS, CO-
6xronia Bce TpeOoBa-
HUSL K 0QOPMIICHUIO
KypCOBOI pabOTHI U
CPOKOB €€ HCIIOJIHE-
HUSL.
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3. TunoBble KOHTPOJILHBbIE 32IaHUS UJIM MHbIE MAaTEPUAJIbI, HEOOX0AMMbIE
JJISL OLleHKH 3HAHUI, YMEHU, HABBIKOB U (MJIM) ONBITA AeATEeJIbHOCTH, Xa-
PaKTepU3yIIMX ITalbl (OPMUPOBAHNUSA KOMIIETEHIMH B IPoLecce 0CBOCHMS
00pa3oBaTeJbHON NMPOrPAMMBI

®OHJA OHEHOYHBIX CPEACTB IJIAA TEKYIIEI'O KOHTPOJIA

KOMIUJIEKT 3AZJAHMI 1J151 KYPCOBOM PABOTHI 110 CBETOTEXHUKE

CrynenTy npeiaraloTcsi BApUaHThl 3a/1aHH M, BKIIOYAIOIIME WHIUBUTyJIbHbIC 33/IaHUS.
Howmep Bapuanta onpezensercs npenoaasareneM. TemaTika 3ajaHuil copmMupoBaHa 1o
MPUHLIMIY COYETAHUS TEM IUCLMUIUIMHBL. Hanrcanuro 3aqanus JOIKHO IPEALIECTBOBATh
M3Yy4YEHHUE JIEKIMOHHOTO MaTepHalla, pelIeHUE 3aJaHNI Ha IPAKTUYECKUX 3aHATUAX U B
npoIecce CaMOCTOSTEBbHON paboTHI. J[s ycrenHoro BEIOIHEHUS 331aHUH HEOOXO0JMMO
03HAKOMUTHCS C JIUTEPATYPOid, CIUCOK KOTOPOH JaH B pazzaene 6 padouell mporpaMMsl
«IlepeyeHb OCHOBHOM M JOMOJHUTEIIBHON JINTEPATYPBI».

BAPUAHT - 1.

3apauya. B nmomenieHnu ¢ MalibIM BBIJEICHUEM MBUTH, UMetomeM pasmepsl A=21 m, B= 12 wm,
HO0=4.2 m, hp.m.=0.8 M, hce=0.5 m, K3=1.3, Z=1.1. Mcnosp3yr0TCst JIaMITbl HAKaJTUBAHUSA U CBE-
tibHUK «Actpay. Tun KCC — kocunycusiii (/). Er=50 nx, Koaddunumentsr orpaxenus
prot=50%, pct.=30%, pp.n.=10%.

3ananue: Onpenentb KOJIUYECTBO U MOIIIHOCTh HCTOYHUKOB CBETA

BAPUAHT - 2.

3agaua.. Pazmepsl nomemenus 20x12x3 m3. B kauecTBe UCTOUHMKA CBETA B3STh JIaMIly HAKaJIM-
BaHus co ceetwibHUKOM Tuna [IT/1. [IpunsaTts ko3 duument 3anaca K3=1.3. Bricora cBeca cBe-
tinbHUKA 0.4 M. BricoTa paboueit moBepxuoctu hp.m.=0,2 m. Tun KCC — kocunycnasi(/]).
3adanun: Paccuntath METOZIOM YIEIHHOM MOITHOCTH OCBEIIEHUE TOMEIIECHUS /TSl KOPMJICHUS
MOpOCSAT B Bo3pacte 4.....6 MecsieB

BAPUAHT - 3.

3amaua. JIuaua ¢ TaMIamMy HakaaIuBaHUA MOIIHOCTRIO S00 BT kaxkas, eciiv JTHHUS BBIIOJIHEHA
MenHbIM TpoBoJoM. [loTepst HanpsbkeHust Ha ydactke AC - AUAC=1.7 %. {1 cuctemsl cetu
O+N ko3 Punment ¢ Oynmer paBeH (cmpaBouHble aaHHble) C=12 kBT*M/MM2%%.
L1=L2=L3=10 m, L4=20 m, Kogu=1, KITPA=1.

3aoanua: Onpenenutb ceyeHUE MPOBOJAA B IPYIIOBOM OJMHOYHOM JIMHUU MEPEMEHHOIO TOKa
HanpspbkeHuem 220 B

®OHJI OIIEHOYHBIX CPEJCTB JJIS1 IPOMEXYTOUYHOM ATTECTAIIUU

KOMILJIEKT 3AJIAHUHM 1JI51 KYPCOBOM PABOTHI
o AUCIUIIJINHE
OcHOBHOI 3a;[aqeﬁ KprOBOﬁ paGOTLI 10 AUCHOUIIIIMHEC «HpOCKTI/IpOBaHI/IC CUCTEM DJJICK-
TPOOCBCUICHUSA) ABJIACTCA NMPAKTHYCCKOC OCBOCHHC CTYACHTOM J3TallOB IMPOCKTUPOBAHUA DJICK-
TPUYCCKOI'0 OCBCIICHHA Pa3JIMYHBIX CEJILCKOX03IMCTBEHHBIX MPOU3BOACTBCHHBIX HOMCIJ.IGHI/IfI,
KOTOpPOE, B O6HleM cJIy4dac, BKIIIOYAcT B ce0s1 CBETOTEXHUYECKHE U QJICKTPOTEXHUYCCKUEC pvaé-
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THI.
Brimonnenue KypcoBoi paOOTHI SIBJISIETCS 3aBEPIIAIOLINM STAlOM U3yYEHHsI CTYIEHTOM JIHC-

uurinHel "IIpoekTupoBaHUE CUCTEM AIEKTPOOCBEIICHUS "

Bbl50p membwl KVDCOGOIZ pa60mbz IMPONU3BOAUTCA CTYACHTOM Ha OCHOBAHUH uuqbp muqbpa eco
3a4EMHOU KHUNCKU 3aI[aHI/I€ Ha IIPOCKTUPOBAHUC ITPEAYCMATPHUBACT €I'0 BBIIIOJTHCHHUE OT I10JI-
HOI'0 KOMIIBIOTCPHOT'O € YKa3aHHWEM UCIIOJIb30BAHHBIX KOHKPCTHBIX IMPOrpaMMHBIX U TCXHUYC-

CKHX CPE/CTB IO PYYHOTO PYKOIHUCHOTO.

Ilo nocneoneit yughpe mmdpa 3au€THON KHIDKKUA CTyAeHTOM u3 Tabm. 1 BbiOmpaercs oc-
HOBHOW MTPOU3BOACTBEHHBIN OOBEKT, BUJI HCTOYHUKOB CBETA U PacyETHAs OCBEHIEHHOCTh 00IIEro
AJIEKTPOOCBEIIEHNS OCHOBHOTO TPOU3BOJICTBEHHOTO MTOMEIICHHUS.

Ilo npeonocneoneii yughpe mudpa 3a4€THON KHIKKH — BBIOMPAIOTCS BHYTPEHHHUE pac-
YETHBIE pa3Mepbl OCHOBHOTO MMPOU3BOJICTBEHHOTO MoMeIieHus u3 Taoi.2.

JlOTIONIHUTENbHO JBA OIHOTUIIHBIX BCIIOMOTaTENIbHBIX IMOMENIEHUH TPUHUMAETCS IIJI0MIa-
1610 B 20 % oT nyiouiai OCHOBHOT'O MOMEIIEHHUS .

OcTtanbHble MPOEKTHBIC PEIICHUS CTYICHT BHIOUPAET CAaMOCTOSITENILHO, PYKOBO/ICTBYSICh
JEHUCTBYIOIIIUMU HOPMaMU U TIpaBUJIaMHU.
[Tpumepsl pacueTOB CBETOTEXHUYECKOM U AIEKTPOTEXHUUECKOM YaCTH KypPCOBOIl paOOThI
MPUBEACHBI B Y4EOHOM NTOCOOUM « YCTAaHOBKHU AJIEKTPOOCBEILICHUS» aBTOPOB -
I.T.H., ipodeccopa Iuukosa JLII. u k.T.H., noneHra Moxosoii O.I1.

Tabnuna 1
Hocneonnn yugppa wugppa | 06beKT, HCTOUHKK CBETA,
HOpMa OCBemEHHOCTH (JIK) /
0 1 2 3 4 5 6 7 8 9
) é =¢ C:)r
= = = S| 7
8 = E = am =
S =2 " . e A v = o =
2 = o o 5 SIS, Sy - am 3
2 S = = 2 EE| Eg = = z
g | & 2| Eo| ¢ SZ| 2| & X | Ex
5y = ) = = Tz 2 T = 3 o
sexl 2z | 5 | 55| Ez| E5| 2E| Z 5 | S
=H 25| o= S = A > = O = O o = — A o
150 30 75 100 100 75 50 75 50 200

Ilpumeuanue: JIH — namnel HakanuBanus, PJIH/I — pa3psaHble JIOMHUHECHEHTHBIE JIAMITBI
HU3KOTO JJaBJICHHUS.

Tabnuma 2
IIpennociaenusiss unppa mmppa / pazmepst 0cHO8HO20 noMeujeHUs.
(Onuna— wupuna— evicoma), m /
0 1 2 3 4 5 6 7 8 9
wn i o 1
b L o o Lo Lo © © © ©
q- q‘ 1 1 1 1 1 1 1 1
. ) N N © © N © o <
(o0] o] i i i i i i N N
< o © ' ) < o © N o
N » ™ <t < Ty} © © r~ D

Ha ocHOBaHUM MCXOJAHBIX JaHHBIX, MOJYy4YeHHbIX U3 Tabu. 1,2 BHaYasie BbINOJIHAETCS
CBETOTEXHHYECKASl YACTh KYPCOBOil padoThl, 3aTeM JIEKTPOTEXHUYECKAS M B KOHIIe — Ipa-

(puyeckas 4acThb.
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KOMIUJIEKT TECTOB aJjist npoMe:KyTOYHOM aTTecTaiuu (3K3aMeH) M0 THCHHIIJIHHE

DOK3aMeH NMPOBOAMTCS B BUJAE MTOrOBOro Tecra. [ BBINOIHEHUS TecTa OTBOAUTCS 45
MUHYT.

KOMIIJIEKT TECTOB 111 npomMesKyTo4HO#M aTTecTanum (3K3aMeH)
10 AUCHHUILINHE

IIpumepHbIe 3a1aHUS HTOTOBOT0 TeCTa

1. Vkaxwure GopMyiy IO ONPENEICHUIO SHEPIHU (POTOHA:
1. e=h-c/\ ; 2. e=h-v/\ ; 3. e=h-c-A

2. B kaky1o jamny A00aBIsSIOT COSANHEHHS TAIOTEHHOM TPyIIIbI?
1. IHaT. 2. 1PJL. 3. 1pU

3. UeM OTIIMYAIOTCS OCBETUTENIbHAS JTIOMUHECIICHTHAS, SpUTEMHAs U OaKTepULIUAHAS
JIaMIIbl HU3KOTO JJaBJICHHUS:
1.JIMHOM U3I1y4arolen BOJIHBI. 2.CxeMoil BKIIKOYECHHUS. 3.Koncrpykuunei

3. VkaxuTe JUIMHY BOJIHBI 00J1aato1Iel HanbobIlel CBETOBON 4yBCTBUTEIBHOCTBIO.
1. 555 Hm. 2. 254 Hm. 3. 680 Hm

4. Yemy paBHaA CBETOBas OT/Ia4a OCBETUTEIIHHBIX JJIOMUHECIICHTHBIX JIAMIT
1. 50 mm/Br. 2. 80 mm/BrT. 3. 120 mm/Bt

5. KakoBa cBeroBas otnaya jsamin J[PJI.
1. 20-30 am/BT. 2. 40-50 mm/Bt. 3. 70-90 am/Bt

6. B kakyro nammy 100aBISIOT COETUHEHHS TalOTeHHON TPYTIIHIL.
1. APT. 2. APJI. 3. APU

7. KakoBa cBeTtoBas otjaya jamn JIHar.
1. 90 JIm/Bt. 2. 160 JIm/Bt. 3. 130 JIm/BT

8. Kakass nmama OTHOCHUTCS K JlaMIlaM CBEPXBBICOKOTO JaBJICHUSI.
1.JAPT. 2. MuaT. 3.JIKcT

9. Uemy paBHa CBETOBasi OTJa4a OCBETUTEIHHBIX JJIOMHHECIIEHTHBIX JIAMIT
1. 50 nm/Bt.
2. 80 1m/BT.
3. 120 n1m/Bt
10. Ykaxxute eqMHUIYy U3MEPEHMS CHIIBI U3ITy4YECHMUS:
1. Bart/cTepaaunan
2. Bart/cexynny
3. Bart/metp
11. Ykaxute Gpopmyiy onpeeneHnus SJHepreTHuecKoi 00yYeHHOCTH:
1.E=®/S
2.0=Q/S
3.0=1/S
12. YkaxkuTe eMHUIly U3MEpPEHUS SJHEPreTHYeCcKor 00TydeHHOCTH:
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1. Jlx/m?
2.B1/m?
3.Bart/cTepanuan
13. Ykaxkure GhopMyiny onpeaeneHus JIyIUCTOW SKCIIO3UIIH:
1.H=D-t
2.H=Et
3.H=It
14. Kakas BeMYMHA MPUHATA 33 SAMHUILY H3MEPEHUS CBETOBOM 3KCITO3HIINU:

1. JIroxc*c

2. Kaunemna*c

3. Jlromen*c

16



MeTtoanyeckue yKa3aHus 10 BbINOJTHEHUIO
Ja0OpPaTOPHO-IPAKTHYECKHUX PadoT

IMPABIWIA TEXHUKHU BE3OITACHOCTHU U BHYTPEHHEI'O PACITIOPSAIKA
ITPU PABOTE CTYJIEHTOB B IABOPATOPUH

1. JIns BBITTOJTHEHHS TMPAKTUYECKUX PabOT B J1abOpaTOpUU IMPEmNoiaBaTelib, Be-
TyTIANA 3aHATHS, pa3AeisIeT CTyACHTOB Ha MOATPYIIIIHI.

2.  CrygneHTsl 00s13aHbI MOJIB30BATHCS TOJIBKO yKa3aHHOW WJIM BBIIAHHOW TIpe-
MO/IaBaTEJIEM aIapaTypoi U 000pyA0BaHUEM.

3anpemaercsi TporaTh, BKIIOYATh WM BBIKJIIOYATh PYOUIIBHUKU WM JPYTUE MpHU-
O0opel 6e3 paspemieHus: mnpenonasatenia. OT OMMOOYHOTO BKIIOUEHHUS MOKET
IIPOU30UTH HECUACTHBIN CITyYaHu.

3. He nmomyckaetcsi 3arpoMokjaTh pabouee MecTo 00OpyJOBaHHEM, HE OTHOCS-
IITUMCS K BBITIOJIHAEMOU paboTe, TaK KaK 3TO MOXKET SBUTHCS MPUYUHON HECUaCT-
HOTO CITyyYasl.

4, 3anpemiaercs padoTtaTh B J1abopatopun ogHOMy. OOs3aTeIbHO MPHUCYTCTBHUE
BTOPOTO JINIIA JUIS OKa3aHHsI TIOMOIIY MTPH HECYACTHOM CIIydae OT AJIEKTPUIECKOTO
TOKa, TIo’Kapa | T. II.

5. IIpu cOOpKe 3MEKTPUUYECKUX CXEM MPOBOJIA, MOJAOIINE HANPSHKEHUE K CXEME,
HEO0OXOJAMMO MOJKIIIOYATh B TOCIIEIHIO OYepe/b MPU BBHIKIIIOUEHHOM ITyCKOBOM
amnmapare.

6. [lepea KaxIbIM BKIIOUEHHEM CXEMbI HEOOXOAMMO MpEeAyIpexaarb 00 HToM
BCEX WJICHOB MOJATPYIIIHI.

7. Heobxoaumo u3berath mpsiMoro cBeTa OT MCTOYHUKOB YIIb-
TpadroJIeTOBOrO M MH(PPAKpACHOTO M3NYyUYEHHUS], TaK KaK yKa3aHHBIC JIyYd MOTYT
BBI3BaTh 00JIC3HEHHOE COCTOSIHUE TJIa3 KOHBIOHKTHBUT WJIU OXOT TJA3HOTO S10JI10-
ka. [Ipu paboTre ¢ UICTOYHUKAMU YIbTPa()HOIETOBOTO, U3ITYUCHUS CIEAYET OJIeBATh
OYKH.

8. Ecnu nmpowsomen HECYaCTHBIN Cllydaid, CleyeT OKa3aTh IO-
MOIIlb TOCTPaJaBIIeMy M HEMEJIEHHO COOOIIUTH 00 STOM PYKOBOAMTEIIO WITU
cTapuiemMy JiabopaHTy.

9. [To okoH4yaHuu pabOTHI MPUBEAUTE B MOPSIIOK CBOE pabouee
MecTo. O KoHIEe YOOpKH 3asiBUTE CTapIleMy IO JJa0OpaTOpUH U TOJIBKO MOCIE €ro

pa3peleHusi MOKeTe OCTaBUTh JIA0OPATOPHIO.
10.

CTPOTI' O BOCIHIPEHIAETCA!

1 BkitouaTb CHIJIOBBIE U OCBETHTENIbHbIE PYOMJIBHUKU 0€3 pa3pelieHus
PYKOBOJIUTEIIS.

2. BkimoyaTh cxemy MOJI HampspkeHHEeM 0e3 MpeaBapUTENbHOW IPOBEPKU U
pa3penieHus: pyKOBOJUTEIS.

3. Ilpon3BoANTh MEPEKIIOUEHUE B CXeMaX, HaXOJALIMXCS TOJ HaIpsiKe-
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HUEM.

4. OctaBiaTh 0€3 HAOIIOJECHUS CXeMY, HaX OISy OCS IO/ HAPSHKEHUEM.
5. 3aX0IUTh WM MPOTATUBATh PYKHU 32 OTPaXKJICHUSI, 00JOKaYMBaThCA HA
000opyI0BaHKE.

6. CHUMaTh WM TIEPEBEIIMBATh TPEIYNPESKIAOMNAE W 3arpeniaroniue
TIJIAKaThI.

C npasuilamu mexHuKku 0e3onacnocmu npu paéome 6 3J1eKmpomexHuttecxoﬁ
Jmﬁopamopuu O3HAKOMUJICA U 06}l3y)‘0€b UX 6blNOJIHAMD.

Cmyoenm

(Iloonucw) (Damunus
no.)

JlaTa « » 20 T.

bubanorpadguyeckuii cnucox

OcHOBHOM

1.bapanoB JI.A. CBeToTeXxHUKA U JIEKTPTEXHOJIOTHS: ydeOHOE MocoOue NSl BY-
308/ JI.A. bapanog, B.A. 3axapos- M.: KomocC, 2008.- 344 c.

2. baes B.1. CBeTroTexHUKa: MPAKTUKYM MOAIHETPUUECKOMY OCBELICHHIO U 00-
aydeHuto: yueoHoe rmocooue/ B.M. baes. — 2 uza.ucnp.u pomn. — M M3narens-
ctBo FOpaiiT.2019 — 195 c.

3.baeB B.1. CeeroTexHuka. DnekTpruueckoe ocBelienrne u oomyuenue. - M.: Ko-
aocC, 2019. -: un. - (YueOHukM U yuyeOHbIC MOCOOUS Il CTYACHTOB BBICIIIUX
y4COHBIX 3aBEJICHUM.

4 IMuukoB JI.II. YcraHOBKHM SJEKTPOOCBEIICHUS, MPOCKTUPOBAHUE MU PACUET:
yueoHoe nmocobue/JLIL. [luukos, O.I1. MoxoBa.-M.:PT’A3Y, 2008, 107 c.

JOTOJIHUTEIBHBIN
5. FOnennu JI. M. CBeTOTEeXHUKA U AJEKTPOTEXHOJIOTHS : yueOHoe ocodue / JI.M.

KOnenuu. - 2-e uzn., ucnp. u gom. - Cankr-Ilerepoypr : Jlanp, 2020. - 104 c. w.
VYyeOHUKH 111 BY30B.
5.CrpaBouHasi KHUTA JUIsl MPOEKTUPOBAHUS dJIEKTpUUYEcKoro ocpemienus / .M.

Kuoppunr I''M. u ap. — CII6.: Oueprnaromuzaart,1992.

uadopmalinoHHbIE PECYPCHI

6. JIekiuu « CBETOTEXHHKA U AJIEKTpoTexHOoJorum» http.//www.studmed.ru
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FOnenuu JI. M. CBeToTexHUKA U IEKTPOTEXHONOTH : yueOHoe mocodue / JI. M.
Onennu. — 2_e uza., uctp. u non. — Cankr-IlerepOypr : Jlans, 2020. — 104 c. :
Wi1. — YU4eOHUKHU /ISl BY30B.

Jlabopamopnas paboma 1.
NCCJIEAOBAHUE JIAMITI HAKAJIUBAHUS
Ilesb pa0doTHL.
N3yuenne ycTpoiCTBO M UCCIEAOBATH AIEKTPUICCKUE U CBETOBBIC XapaKTe-
PUCTUKU JIaMIT HAKAJIMBAHUSI M MCITIBITAHUE JIAMIIBI B ITyCKOBOM U pabo4yeM PEKh-
Max.

[lopsigoK BEINOJHEHUS Da6OTI>I

1. 3anucaTh OCHOBHBIE TEXHUYECKHE(TIACTIOPTHBIE) JaHHBIE HCIOJIb3yEMbIX
anmnaparoB U pUOOPOB.
2. CoOpatb snekTpudeckyto cxemy (puc.l.2) mis CHATHS DJIEKTPUUYECKUX U

CBETOBBIX XapaKTEPHUCTHK JIAMII HAKAJIUBAaHUS U O3HAKOMUTCS C BHELIHUM BUJOM U
cxemoit mokemetpa (puc.1.3 u puc.1.4)

3. W3MepuTh U MOCTPOUTH 3aBUCHMOCTH 3HAYEHHWW TOKAa, MOIIHOCTH, OCBe-
HIEHHOCTH, CBETOOTAAYM, CBETOBOIO K.I.J. M TEMIIEpaTypbl HUTH HaKajia OT
HaIpsHKEHUS! TUTaHUS.

4, Paccuurath JJIMHY BOJIHBI U3JIYUYCHHA B 3dBUCUMOCTHU OT TCMIICPATYPbI HUTHU
HaKaJla JJaMIIbI.
5. OdopmMuts otyeT 0 paboTe U caenaTh BHIBOIBI
YKka3zaHus K NPOBeJAeHNI0 Pa00ThI
K n.1.
TexHnuyeckue JAHHBbIC JJaMIIbl HAKAQJIUBAaHUA
No HaumeHnoBanue Ennnnna Benuuuna unu
ILII. U3MEpEHUsI 0003HaueHHE
1. Tun
2. HomuHansHOE HanpshkeHHe B
3. MouHocTh Bt
4. CBeToBOM IOTOK M
5. Cpok ciryk0bl q
IlacnopTHbIe JaHHBIE YJIEKTPOU3MEPUTEIbHBIX IPUOOPOB
No HaunmenoBanme YcnoBHOE 0O6o3HaueHUEe IIpenens Hopwmainbnoe
ILII. pubopa o0o3HavYeHNE n3MepsieMon Wzmepenwii MOJIO’KEHHUE

BEJTNIUHBI OT....JI0 (0003HaueHUE)

K n.2.
1) V3yuuTh yCTPOMCTBO JaMIl HAKaJWBaHUA W COCTABUTH ICKU3 KOHCTPYKITUU
JIAMIIBI.
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Puc.1.1. KoHncTpyKius laMIbl HaKaJluBaHUs
2) CoOpaTp 3JIEKTPUYECKYIO CXEMY JMJI CHATHS XapaKTEPUCTUK JIAMIIbI
HaKaJIMBaHUS

QF  Fu1
[, S
m
d o
N
(V]
FU2
—
e

Puc.1.2
3)O3nakomurcs ¢ mokcmeTpoM FO-116 U ero s5exkTpuyecKkoi CXeMoi.

Puc.1.3. Obwuii euo mwoxemempa muna [O-116: 1-xopnyc npubopa,?2-
UsMepumenbHas wKala, 3-coeOuHUmenbHbll WHyp, 4-pacceusamensv, 5-aKmueHbll
Gdomosnemenm (Oamuux),6-8-karubpogounvie HACAOKU OUANA30HO8 USMEPEHUs C
Koagpuyuenmamu macwmadbuposanus: 6- 1:10, 7- 1:100, 8- 1:1000, 9 nepexuio-
yamenb OUANA30HO8 USMeEPeHUs O]l COOMBEMCMBYIOWUX KATUOPOBOUHbIX HACA-
0OK.

[Topsimox m3MepeHHsT OCBEIIEHHOCTH C IMOMOIIBIO JTroKcMeTpa Tuna F0-116
COCTOMT B CleytolieM. B 3aBucHMOCTH OT mpenoaraeMoi OCBEIIEHHOCTH B Me-
CT€ M3MEPEHHS BHIOPATh COOTBETCTBYIOIIYIO KAIMOPOBOUYHYIO HACAIKY, HAKPHITH
€10 aKTHUBHBIM (POTORIEMEHT (JaTYMK OCBEIIEHHOCTH) 5 U HABEPHYTh PACCEUBATEIND
4. TlonknrouuTh (HOTORIEMEHT 5 ¢ MacIITAOMPYIONICH HacaAKON U paccenBaTeIeM
4 mHypoM K Kopnycy npubopa. B 3aBUCHMOCTH OT B3ATOH MacluTaOMpyromen
HACaJKN HaXXaTh COOTBETCTBYIOIIYIO KHOIIKY 9 nuanazoHOB uaMepenwus. [Iponsse-
CTH U3MEPEHUE T10 IIKaje mpuoopa.

Ecnu oTkIIOHEHHE CTpEIKU U3MEPUTEIHHOTO MPUOOpa HE3HAUYNTEIBHOE WITH
CTpejika MpuOopa 3allKajuBaeT HEOOXOJMMO 3aMEHHUTh MaCIITAOMPYIOLLYIO
HACaJKy Ha Jpyryro. B mepBom ciydae, ¢ MEHBIIUM KO3(PHUITMEHTOM MacIITaOu-
pOBaHUS, @ BO BTOPOM CIIydae, — C OOJIBIIINAM.

K n.3.

W3mensis HanpspkeHWe Ha 3aKUMax JIaMITbl TP TTOMOIIU aBTOTpaHchopma-
TOpa, MO MOKa3aHUsIM MPUOOPOB CHATH 3aBUCUMOCTh M3MEHEHUS TOKA, MOIITHOCTU
OCBEIICHHOCTH M CONMPOTHBIICHWE HUTH HaKaja OT HampshkeHus. MHTepBasbl us-
MeHeHus HanpsbkeHus npuHaTh 20 B. Bo Bpems u3aMepenust ocBemeHHoCcT: OpaTh
Pa3HOCTh NOKA3aHUM JIOKCMETPA MPU BKIKOYEHHOM U BBIKIIOYEHHOU Jlamne. To —
TEMIIEPATypy XOJOAHOW HUTH HaKalla MPHUHITH PABHOW TeMIlepaType OKpYKaro-
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e cpenpl. ReL o) — conpoTuBiIeHNEe cIMpany JIaMIlbl HAaKaJUBaHUS MIPU TeMIEepa-
Type OKpy»Xarouieil cpenpl. PesynpraTsl n3mMepenuit BHecTd B Tabmuuy 1.1 u mo-
crpouthb rpaduku 3aBucumoctu: 1=f(U), R=f(U), T=f(U)

Taomuma 1.1.

M3mepenust PacueTsl

UeL

lec PeL EeL ReL() To Tw) ReL) D Huy |[nMw

A Bt JIK OMm e °C Om ™M /B
T

20

40

80

120

140

180

200

220

240

HanpsokeHus1(Om)

PacuerHble (popmy.Jibl
1. ConporuBiieHuss ropsiyell cOUpaid B 3aBHCUMOCTH IMPHIOKEHHOTO
UEL(U)

REL(U) = |
EL(U)

2. CBeToBoit MOTOK Df (JIM) IPUHSTH MO CIIPABOYHBIM JAHHBIM.

D
3. CBeroBas otmaua, 1M/BT Ho — _ELW)
PEL(U)
0 REL(U) - Ro
4. Temnepatypa tena Hakana "C T = — R
o * 0

r7ie @ TeMIepaTypHbIi KO3QPUIUEHT CONPOTUBIEHUS 1 BoJdb(dpama pa-
Ben 0,0052 1/rpan.,
R, - CONIPOTHBIICHHE HUTU HAKaJIa IIPU TEMIIEPATYPE OKPYKAKOLIEH CPEbI.

5. Ceerooii KI1/I(n) g Pow  _ Pay
6837, * P, 683%09%P.,

rae n, - KodphuiureHT npeodpa3zoBaHusi MOITHOCTH JIAMITbI B TyUYUCTBINA MO-

ToK, T.¢ Jyuucteiii KIIJ. Jlnsg nmamrbl HakaquBaHusl OOIIEr0 Ha3HAUYCHUS TPU

U=U,

ko3 dunuent n, =0,9.
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L[]
P(B

E(n

U(e)

20 40 60 80 100 120 140 160 180 200 220 240

I'paduk 1.1. 3aBucumoctu 1=f(U), P=Ff(U), E=f(U)

=
o

iy

-

()

20 40 60 80 100 120 140 160 180 200 220 240

I'paduk 1.1. 3aBucumoctrn H=F(U), T=f(U), n=Ff(U)
K n.4 PaccunTtath JUIMHY BOJIHBI U3JIYUCHHUS B 3aBUCUMOCTH OT TEMIIEpaTypbl HUTH

HAKaJIa JIaMIIbI.
Taomuna 1.2

[TapameTpsl 3HaueHUs MapaMeTpPOB

T% 1000 | 1200 | 1400 | 1600 | 1800 | 2000 | 2200 | 2400 | 2600 | 2800 | 3000 | 3200 | 3400

A HM

I[JII/IHy BOJIHBI OIITHYCCKOI'O HM3JIYUYCHHUA paCcCUMTaTb Ha OCHOBAHHMH 3aKOHA

3
Buna (am) Ay = M

BbiBoabI o padorte
1. BausiHue HanpsiKeHUs: Ha mapaMeTpbl JJaMITbl HAKATMBAHUS
2. CnexTp U3MydeHHUs JIaMITbl HaKaJWBaHUSI:
3.CBerooTaaya jJaMIibl HAKQJIMBAHUS PaBHA:

4. Cpok cityObl JTaMIIbl HAaKAJIMBAHUS:
S.IIpeumyiiecTBa U HEAOCTATKH JaMIl HAKAIIMBAHUS

6. HpI/I‘H/IHa BbIXOJlda U3 CTPOs JIaMIIbl HAKaJIMBAHHUA B MOMCHT BKIJIIO-

YCHUA

Jlabopamopnas paboma 2
NCCIIEJOBAHUE JIIOMUHECHEHTHOMU JIAMIIBI.
L{enp paboThl
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N3yuuTh yCTpONCTBO, CXEMBI BKJIIOUEHHUS U MPUHIUI JACUCTBUS JIIOMUHECIEHT-

HBIX JIaMIl. VccrieoBaTh 3NeKTpUYECKUE U CBETOBbIE XapaKTEPUCTHKHU.
[lopsan0K BBIMOTHEHUS PAOOThI
1. 3anucaTh OCHOBHBIE TEXHUYECKUE(MACHOPTHBIE) AAHHBIE HCIOJb3YEMbIX
annapaTroB U MpUOOPOB.
2. CoOpaTh aiekTpuueckyro cxemy (puc.l.2) mns CHSTUS SIAEKTPUUECKUX M
CBETOBBIX XapaKTEPUCTHUK JTIOMUHECIICHTHOM JTaMIIbI
3. N3mepuTh W TOCTPOUTH 3aBUCHUMOCTHM 3HAYE€HUW TOKA, MONIHOCTH,
HaIpspDKEHUsT Ha JlamIe, ApPOcceie M OCBEIIEHHOCTH B BBIOPAHHOM TOYKE OT
HaIPSHKEHUS CETH.
4, Odopmuts otuet 0 paboTe U ceaaTh BHIBOIBI.
YkazaHus K IPOBEJICHUIO PAOOThI

K. n.1.
TexHnueckue JAHHbIEC JIIOMHHCCIICHTHOﬁ JJaMIIbI
Ne HaumenoBanue Ennnnna Benuuuna nnun
TLI1. M3MEPEeHHSI o003HaUYeHHE
1. Tun
2. HomuHansHOE HanpshkeHue B
3. | MommHocTth Br
4. CBeToBO# OTOK ™M
5. Cpoxk cry»)0bl q
IlacnopTHbIE JaHHBbIE YJIEKTPOU3MEPUTEIbHBIX IPUOOPOB
No HaumenoBanue YcnoBHOE O6o3HaueHne [Ipenenst Hopwmansnoe
ILII. npudopa o0o3Ha4YeHNE n3MepseMoin Nzmepenwii MOJIOKCHHUE

BCJIMYHHBI OT....JI0 (0bo3HaUEHUE)

K n.2.
1) U3yunuth yCTpOWCTBO JIOMHHECLIEHTHOW JIaMIIbl, YCTPOMCTBO M Ha3HAYCHUE
IIyCKOPETYJIMPYIOWIEH anmnapaTypbl U BBIIOJIHUTh ICKU3 €€ KOHCTPYKIIUH.

Puc.2.1. KoHCTpyKIIMs JIIOMUHECIICHTHOM JIAMIIBI.
2) Cobparh AJIEKTPUUECKYIO CXEMY JJIS CHATHS XapaKTEPUCTUK JIFOMUHEC-
LIEHTHOM JIaMIIbI

2208 ® (O~

Puc.2.2. [IpuHuunuanbHas 3JEeKTpUYeCcKasi CTapTepHasi cXxeMa BKIIOUCHUS
JIFOMUHECIIEHTHOMN JIAMIIBI
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K n.3. 3aBUCMMOCTh TOKA, MOILIHOCTH JIAMIIBI U CXEMBI, HAIIPSKEHUS Ha JIaMIE U
OCBEIICHHOCTU OT HANPSKEHUS MUTAHUS CXEMBI MOJY4Yar0T, U3MEHSISI HalIPSKEHUE
npu oMol aBToTpancopmaropa. Unrepsan uzmepenuit npunsats 20 B. M3me-
peHust HauaTh ¢ HanpspkeHus: paBHoro 250 B. OcCBelIeHHOCTh OT JaMIlbl B TOUKE
Ha IUIOCKOCTH ONPENENINTh KaK Pa3HOCTh MOKAa3aHUM JIFOKCMETPA IIPU BKIOYEHHON
U BBIKIIIOUEHHOW Jamrie. Pe3ynbraTel u3MepeHuil BHecTH B Tabnuiy 2.1. Bxiro-
YUTh JIIOMUHECUEHTHYIO JIAMITy U MU3MEHSAS HAINpPSHKEHUE MOJMYyYUTh SKCIEPUMEH-
TaJIbHbIE 3aBHCUMOCTH OT IMOABOAMMOIO HAMNPSKEHUS CIECAYIOIINX BEIUYUH: HA
sakumax Jammbl (Ugl), apoccenst (Up), mMomHOcTH 0j10Ka (J1aMIa-+apoccelib)
(Pgn), mammsl (Pg) u apoccens (PLi), Toka mamisl (lg.) u ocBemennoctu (E).
Taomuma 2.1

JlaHHbIE ONbITA PacueTHBI€ BeTHUHHBI

PsaB | Pu B | PiL UL |[UeB |Ile- | E ®; | Heo Hea COsQ
T T Bt B LA |JK | JIMm am/Bt | am/Bt

5
2

Uc,B

250

220

180

160

140

100

80

60

ITo moay4YeHHBIM JTAHHBIM BBIYMCINUTH CIEAYIOIINE BEIUYUHBI JJI1 KaXJ0TO
3HAYCHUS HAINPSHKCHUS Ta0uIe! 2.1.
PACYETHBIE ®OPMY.JIbI
CBeTo0BOI IOTOK

E
Dy =Dy *E_

H

rae @, -CBETOBOM MOTOK JaMIIbl IPX TAHHOM HANPSHKEHUH, JIM; @, - CBETOBOU T10-

TOK JaMIbl TTPH HOMHHAJIEHOM HaNpsDKCHUH(MPUHUMACTCS W3 CIPABOYHBIX JTaH-
HBIX JIJIS1 JAHHOTO THUIIA JIAMIIBI), IM; £ — OCBEIIEHHOCTh, N3MEPECHHAS TIPH TAHHOM
HaIpsHKCHUS, JIK; Ey — OCBEIEHHOCTh, U3MEPEHHAs TIPU HOMHUHAJIBLHOM HAIpsDKe-
HUH, JIK.
CgerooTaaya JaMmbl
H, = P1 - 1m/Br.
EL
Cgerooraaua 0J0ka (Jiamna-+apocceJib)

= 7®ﬂ

PEL + I:)LL

['ne - @, - cBETOBOW MOTOK JIAMIIBI P JTAHHOM HANPSHKEHUU, JIM.

o mM/BT.

P.. P, - COOTBETCTBEHHO MOIIHOCTb JIAMIIBI ¥ IPOCCEIIS IIPU TOM K€ HAIIPSIKCHUU

cetH, BT.
Ko3¢puuueHT MOITHOCTH CXeMbI

P
cosgp = —2L—,
UC * IEL
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ITo nanubM TabuIk! 2.1 moctpouts rpaduku 3aBucumocteit Ugi, |, Psi, Per,
Hel, Hin, @eL, ¥ COSQ OT HANPSKEHUS CETH.

W
B
U(8)
0 20 40 60 80 100 120 140 160 180 200 220 250
I'padux 2.1
0y
A A
e Y
U(e)
0 20 40 60 80 100 120 140 160 180 200 220 250
B, o
A A
0’ a
U(B)
0 20 40 60 80 100 120 140 160 180 200 220 250

I'padux 2.3
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®n oM
cos ¢

I'paduxk 2.4
BoiBoabI mo padore
1. O0bsicCHUTD PYHKIMH OAJJIACTHOTO COMPOTUBJICHUS, CTapTEpa U KOHAECHCATOPOB
B CX€MaXxX BKJIFOYEHUS JIIOMUHECIIEHTHBIX JIaMIl. KakoBbI HEIOCTATKU U MPEUMYIIIE-
CTBa APOCCEIIsl TPU NPUMEHEHUH €0 B CXEME BKJIIOUYEHHUS JIIOMUHECIIEHTHOM JIaM-
MBI, TIepe]] IPYTUMU BUIAMH 0aJUTACTHBIX COMTPOTUBIICHUIA?

2. Kak u3MeHS10TCSI OCHOBHBIE CBETOTECXHUYCCKHE XApPAKTCPUCTHUKH JIFOMU-
HGCHGHTHOﬁ JIaMIIbI IIpYU U3MCHCHUH HAITPSKCHUA UTaHus?

3. KakoBBI OCHOBHEIC NMpEUMyIICCTBa U HEAOCTATKHU JIFOMUHCCICHTHBIX
JIaMII 110 CpaBHCHUIO C JIaMIIaMH HaKaJIMBaHUA?

4. Ot kakux (aKTOPOB 3aBUCUT CPOK CITY>KOBI JIIOMUHECIICHTHOM JIaMIIbI?

Jlabopamopnas paboma 3
WCCJEJOBAHUE JIJIOMUHECHEHTHOM JIAMITBI BBICOKOT'O
JABJIEHUSA TUIIA APJI
[{enb paboThI
Lenbto pa®oThl SIBISETCA U3YyYEHHE CXEMbI BKIIIOUEHUS U XapaKTEPUCTHK
pa3psAIHON JIFOMUHECIIEHTHOM JIaMITbl BBICOKOTO AaBiieHus tuna [IPJI u nmposene-
HUE€ UCTIBITAHUM JIAMIIBI B ITyCKOBOM PEXKHME.

[lops10K BBINMOAHEHUS] pa0OThI

1. 3anucarb OCHOBHbIE TEXHUYECKHE (MACHOPTHBIEC) HAHHBIE MCCIIETyEeMOWU YEThI-
pEX anekTpoaHou namiibl Tuna JAPJI, anexrpoannapaTypsl 1 U3BMEPUTEIBHBIX IIPU-
OO0pOB, UCIIOJIB3YEMBIX B JAHHOU padoTe.

2. Ilo TumoBoO#l cxeme BKJIKOUEHHSI YETHIpEX anekTpoaHou jammsl [IPJI puc.3.1
YSICHUTh OCHOBHBIC JIEMEHTHI 1 y3JIbl, UX Ha3HAYCHHUE U MPUHIIUT PAOOTHI.

3. Cobepute cxemy puc.3.1 ¢ BKIIOYEHUEM HEOOXOIUMBIX U3MEPUTEIHHBIX MPH-
O0poB M MOJ HAOJIIOJECHUEM NPEroaaBaTessi MPOBEIUTE UCTBITAHUS U CHUMUTE
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nyckoBbie Xapaktepuctuku Jamibl Iy = fi(t), Uy = fa(t), Py = f3(t), Ex = fa(t).

4. Ha oCHOBaHHMHM TOJYYEHHBIX SKCIIEPHUMEHTAIHBIX JAaHHBIX MOCTPOMTDH ITYCKO-
BbIe xapakTepuctuku jamirbl |y = fi(t), Uy = f5(t), Py = f3(t), Ex = fa(t) cosen = f5(t)
U [POAHAIM3UPOBATH MMOJYYEHHBIC 3aKOHOMEPHOCTH W3MEHEHHUS 3THUX XapaKTepH-
CTHK.

5. Cnenatb BBIBOABI IO PabOTE, OTMETUB MOJIOKUTEIBHBIC U OTPHUIIATEIIBHBIC CTO-
POHBI JTFOMUHECIIEHTHBIX Pa3psIHBIX JaMIl BICOKOTO aaBieHus tuna JPJI. Ipu-
BECTH 3HAYEHHsI HOPMATUBHOTO CpoKa ciyk0sI jamm Tuma J[PJI (1), eé cBeTooTHa-
gy (1M/BT) ¥ CpaBHUTH UX C MOKA3aTEISAMH IPYTHUX TUIIOB OCBETUTEIBHBIX JIAMII.

YKkazaHus K IpOBEACHUIO Da6OTBI

Ko 1.

OcCHOBHBIE TE€XHUYECKHE (MACIIOPTHBIE) JAHHBIE MCCIECAYEMOW YETBIPEX
anekTpoaHoi nammbl tumna JIPJI, anekrpoanmapaTypsl U M3MEPUTENbHBIX MPUOO-
POB, HCNOJIb3YEMBIX B JAHHON pabOTe 3amucaTth B KPaTKOM BHJE.

Km. 2.

Ha puc.3.1. IIpencraBnena cxema UCHIBITaHUS YETBIPEX HJIEKTPOIHOM JIAMITBI
BBICOKOTO naBiieHus tuna J[PJI. 3a c4€T BHYTpEHHUX BCIIOMOTATEIbHBIX JIEKTPO-
JI0B oOecrieunBaeTcs 3axuranue jgaminsl EL u e€ pasropanue ¢ nepexoaom JIyro-
BOTO paspsifia Ha OCHOBHbIE paboune 31eKTponbl. OrpaHndYeHre TOKa JIaMIIbl Ha
ypOBHE HOPMHUPOBAHHOTO paboyero 3HaueHus: odecneynBaeTcs apoccenem LL.

Amnepmetrp PA1 u TokoBasi oOmMoTka BatT™MeTpa PW BKIIOYEHBI mociie-
JIOBaTEJIbHO B IeNb NUTaHUs jJaMibl. BonbTmerp PV u 0OMOTKa HampsipKeHUs
BartMeTpa PW BKIIOUEHBI NapajyieJbHO BbIBOJAAM Jamibl. DoTtonpuémHoe
ycrpoiictBo BL mokcmeTpa PA2 momemaroT B MecTe KOHTPOJIbHOTO U3MEPEHUS
OCBEIIEHHOCTH.

K. 3.

Jlns mpoBeeHUsT UCHIBITAHUS JIaMIIbl B ITyCKOBOM PEXUME MOIKIIOYAIOT
CETEeBOE AJIEKTPONUTAHUE U MTPOU3BOJAT IO U3MEPUTEIBLHBIM TPUOOPaM 3aMepPbl
yepes OIpenes€HHbIe TPOMEXKYTKH BPEMEHHU, B TEUEHHH KOTOPBIX MapaMeTphl
JIAMIIbl B IIyCKOBOM PEKHME CYIIECTBEHHO U3MEHSIOTCS. 3aBEPIIEHUE IIyCKOBO-
ro peXuMa JIaMIIbl ONPEEIIAIOT 10 HACTYNUBIIUM CTAOUJIBHBIM 3HAYEHUSM IO-
Ka3aHUW W3MEPUTEIbHBIX TPUOOPOB. Pe3ynbTaThl M3MEpeHUil 3aHOCITCA B
tabmuiy 3.1.

QF PW  PA1l LL

o \ - .
Puc.3.1. Cxema ucnvimanuii yemulpéx 31ekmpooHot jamnwvi [{PJI.
Tabauua 3.1

| Nemm. | 2 [ 2 | 3 | 4 | s | 6 | 1 | 8
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t, c

I, A

Ur B

Pn, Bt

Ex, nx

COSQx

3HaueHue K03(PPHUIMEHTa MOIITHOCTH PaccUUThIBAtOT: COSQ = Py/(Uj- Iy).

Kn.4.

Ha ocHOBaHWM SKCIIEpUMEHTAIBHBIX JTaHHBIX TaOiuibl 3.1 Ha rpadukax
puc.3.2 u puc.3.3 crposar myckoBbie xapakrtepuctuku Iy = fi(t), Uy = fo(t), Py =
f3(t), Ex = f4(t), cosey = f5(t).

HauMeHoOBaHUsI, THIIBI U TEXHUYECKHE TaHHbIE

HCIMOJIB3YEMBIX annmapaToB U USMEPUTETbHBIX HpHﬁOpOB

In,A Un,B Pn,BT
A A A

>
0
Puc.3.2.
Ek,nk cosd
A A
t,c
>
0
Puc.3.3.
BbiBoabI o padorte
Jlabopamopnas paboma 4

HUCCJIEJOBAHUE HATPUEBOM JIAMIIbI TUIIA JHaT

e paboThI
[lenpto pabOTHI SABISETCS M3YyUYEHHUE CXEMBI BKIIIOYEHUS U XaPAKTEPUCTUK
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HatpueBou jamibel Thna JJHaT m npoBenenue ucnpitanuii 1ammnel B IIyCKOBOM pe-
KUME.

ITops10K BBINOJTHEHUS paOOThI
1. 3anucaTh OCHOBHBIE TEXHUYECKHE (ITaCIIOPTHBIE) JaHHBIE UCCIEAYEMON HaTpue-
BOH JIaMIIbI, 3JE€KTPOANNapaTypbl ¥ U3MEPUTENLHBIX IPUOOPOB, UCIIOIb3YEMBIX B
JaHHOU padore.

2. ITo TUIOBO¥ cxeme BKIIOYCHHSI HATPUEBOW JamIbl puc.4.l ySICHUTh OCHOBHBIC
OJIOKY | y3JIbI, UX Ha3HAYCHHUE W TIPHHIIAIT PaOOTHI.

3. Cobepute cxemy puc.4.l ¢ BKIIOYECHUEM HEOOXOIUMBIX U3MEPUTEIHHBIX MPH-
OOpoB W TOJ HAOJIOJCHUEM TPEIOaaBaTe/sl MPOBEIUTE UCIBITAHUS U CHUMHTE
IIyCKOBBIE XapaKTepUCTHKH HaTpueBoi Jamnbl Iy = fi(t), Uy = fa(t), Py = f5(t), Ex =
fa(t).

4. Ha ocHOBaHHMH IOJIy9CHHBIX 3KCHEPUMEHTAIBHBIX JAHHBIX MOCTPOHTH ITyCKO-
Bble xapakrepuctuku |y = fi(t), Uy = fo(t), Py = f3(t), Ex = fa(t), cosen = f5(t) u
IPOaHAIM3UPOBAThH TMOTYYCHHBIE 3aKOHOMEPHOCTH HM3MEHEHHUS 3THUX XapaKTepu-

CTHK.

5. CnenaThb BBIBOJIBI 110 pabOTe, OTMETHB MOJOXKUTEIbHBIE U OTPUIIATEILHBIE CTO-
POHBI HATPHEBOH Jammbl. IIpHBECTH 3HA4Y€HHMS HOPMATUBHOIO CPOKa CIIYKOBI
HATPHUEBOU JlaMIibl (4) U e€ cBerooTnavyy (JiM/BT) U CpaBHUTH UX C MOKa3aTEIsIMHU
JPYTUX TUIIOB OCBETUTEIHHBIX JIAMII.

YKkazaHus K IpOBEACHUIO Da6OTI>I

Ko 1.

OcHOBHBIC TeXHUYECCKHE (MACIOPTHBIC) AaHHBIC HCCICAYEeMON HATpHUEBOU
JIaMIIbI, BJICKTPOAIapaTypbl U U3MEPUTEIBHBIX IPHOOPOB, UCIIOJIB3YEMbIX B JIaH-
HOM paboTe 3amucaTh B KPaTKOM BHJIC.

Km. 2.

Ha puc.4.1. [IpencraBnena TunoBas CXeMa BKJIFOUEHHS] HATPUEBOM JIaMIIbI
BbICOKOTO AaBieHus tumna JIHaT. Jlns obecnieuenus BKIodyeHus gamiibel EL B cxe-
M€ IpeayCcMaTpUBaAETCs UMITYJIbCHOE 3axkuraroinee ycrpoiicto (MU3VY), kotopoe B
HayaJbHBIA MEPHUOJI BKIIOYEHUS JIAMIIbI BbIpA0AThIBAET BBICOKOYACTOTHBIE HM-
nyibchl yactotoil 500 ' m HanpsixeHueM 10 4,5 kB, KoTopble NpUKIaIbIBAIOTCS

K JJaMIie U 00eCIIeunBaloT €€ pazkuranue, nmociue yero 0jgokx U3V oTkmrouaercs.
EL

n3y

l ~ CeTb c];

Puc.4.1. Tunosas cxema sxnouenus nampuesoti iamnol muna /{HaT.

K n. 3.

AMIiepMeTp U TOKOBasi 0OMOTKA BaTTMETPaA BKIIOYAIOT MOCIEI0BATEIBHO
B ILI€NIb MUTAHUA JaMIibl. BoJIbTMETp U1 0OMOTKA HAMPSDKEHUSI BATTMETPa BKIIO-
4aroT MapauleJbHO BbIBOJAAM JiaMIbl. DOTONPUEMHOE YCTPOMUCTBO JHOKCMETPA
MOMENIAI0T B MECTE€ KOHTPOJIbHOIO M3MEpeHHus ocBemeéHHoCcTU. [locie atoro
MOJKIIOYAIOT CETEBOE JJIEKTPOMUTAHHE M TMPOU3ZBOIAAT IO H3MEPHUTEIHHBIM
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npudopaM 3amepsl 4epe3 ONpeleEHHbIE IPOMEXKYTKH BPEMEHHU, B TEUEHUH KO-
TOPBIX MTapaMETPHI JAMIIbl B IyCKOBOM PEXUME CYIIECTBEHHO U3MEHSIOTCS. 3a-
BEPILICHUE TyCKOBOI'O PEKHUMA JIAMITbl ONPEAEHSIOT MO HACTYNUBIIUM CTaOUIIb-
HbIM 3HAQYEHUSIM TOKAa3aHUM U3MEPUTENbHBIX MNpUOOpoB. Pe3ynbTarhl

U3MEpEHUN 3aHOCATCS B Tabiuiy 4.1.
Tabnuua 4.1

Nerr.1r. 1 2 3 4 5 6 7 8

t, c

I, A

Urg B

Pn, Br

Ex, nx

COSQx

3HaueHue Ko PHUIIMEeHTa MOIITHOCTH PAcCUYUTHIBAIOT: COSQ; = Pi/(Ug- Iy).

Kn4.
Ha ocHoBaHuM 3KCIIEpUMEHTaNbHBIX AaHHBIX TaOiunbl 4.1 Ha rpaduxax
puc.4.2 u puc.4.3 crposat myckoBeie xapaktepuctuku Iy = fi(t), Uy = fo(t), Py =

f3(t), Ex = f4(t), COSp = f5(t).

In,A Un,B Pn,BT
A A

Puc.4.2.

Ek,ik cosd

A A

Puc.4.3.
HauMeHoBaHusl, THIIHI M TEXHHYECKHE JaHHBIE

30



HCIOJIb3yeMbIX aNMIapaToOB M U3MEPUTEIbHBIX NPUOOPOB

BoiBoabI mo padore

Jlabopamopnas paboma 5
HNCCIEAOBAHUE HCTOYHUKA UH®PAKPACHOI'O U3JIYUYEHUSA
Ilesab pa0doTHI.
N3yuuTh yCTPOWCTBO W HCCIEIOBATH ANEKTPUUYCCKUE U ONTHYCCKUE XapaK-
TEPUCTUKU UCTOYHUKOB MHPPAKPACHOTO M3ITYUCHUSI.
[TopsiI0K BBITOTHEHUS Pa0OThHI

1. 3anncaTth OCHOBHBIC TEXHHUYECKHE (HaCHOpTHBIC) JaHHBIC HMCIIOJIB3YyCMbIX
anmnaparoB U IpUOOPOB.
2. C06paTB QJICKTPUYICCKYIO CXCMY (pHCS 1) HJIA CHATHUA JJICKTPHYCCKHUX H
CBCTOBLIX XapaKTCPHUCTHUK I/IH(bpaKpaCHBIX JJaMII HaKaJIJUBaHUs.
3. I/I3M€pI/ITB H ITIOCTPOUTDL 3aBUCUMOCTH 3HAUYCHUM TOKA OT HaIIPpAKCHUA ITUTa-
HUs. CBETOBOI'O U I/IH(l)paKpaCHOI‘O IIOTOKOB OT HAIIPsAXKCHUS ITMTAHUA.
4, HOCTpOI/ITB 3aBUCUMOCTB CBCTOPACIIPCACIICHUA OT yIJla U3JIYUYCHHUA (.
5. Odopmuts otyeT 0 paboTe U caenaTh BHIBOIBI
YKa3zaHus K NIPOBeJACHUIO pad0ThI
K n.l1.
Texuuueckue n1anubie mHGpakpacHoii Jamnsl UK3K
Ne HaumenoBanue Ennnnna Benuuuna nnun
ILIL. W3MEPCHMUSI 0003HaUYCHUE
1. Tun
2. HoMuHansHOE HanpshKeHue B
3. MouHocTh Bt
4. CBeToBO# OTOK IM
5. Cpok ciryx)0bl q
Texanueckue ganabie JamMnbl KT
Ne HaumenoBanue Ennnna Bennuuna nnn
TLI1. M3MEPCHHUS 0b603HaueHNE
1. Tun
2. HoMuHanpHOE HanpshKeHue B
3. MouHocTh Bt
4. CBeToBO# OTOK IM
5. Cpok ciryx)0bl q
ITacnopTHbIE JaHHBIE YJIEKTPOU3MEPUTEIbHBIX IPUOOPOB
Ne Hanmenosanne VYcnosHoe O6o3HaueHHe IIpenenst Hopmanbsnoe
ILII. mpubopa o0o3HavYeHNE n3MepseMon Nzmepennit MOJIOJKEHUE
BEITMIUHBI OT....JI0 (o003HaucHUE)

K n.2.
1) N3yuuts ycrpoiictBo amn MK3K, KI' 1 cocTaBUTh 3CKU3 KOHCTPYKIUU JIaMII.
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Puc.1.1. Koncrpykuus namn MK3K u KI'

2) CoOpaTp 3JIEKTPUUYECKYIO CXEMY JJISI CHATHS XapaKTEPUCTUK JamIl
QF  Fui

Puc.5.1 DnekTpudeckas cxema i uccienoBanus ncrounnka MK uznydenus
Kn.3

Taoauna 5.1
Jlamna MK3K Jlamna KT'
Norr.11. UJ‘[, B |I/IK3K, A q)HKgK, Bt UJ‘[,B |K1", A q)}(r, Br
1 240 240
2 220 220
3 200 200
4 180 180
5 160 160
6 140 140
7 120 120
8 100 100
9 80 80
10 60 60
11 40 40

ITo maHHBIM OIBITA PACCUUTATh 3aBUCUMOCTD ITOJIHOTO JIyYHCTOTO TIOTOKA JIAMIIBI
OT HapPsKEHUSI.

B npuOIMKEeHHBIX pacyeTax MOXHO IPHHSATh, YTO CYMMAapHbIE IOTEpU
HaIpsHKEHUST MPONOPLUHOHAIBHBI TOKY M COCTABJIAIOT OK0JIO 15%, cnenoBaTenbHoO,
BEJIMYMHBI TIOJHOTO JIyYHCTOTO MOTOKA JIAMII NIPU Pa3IM4YHBIX 3HAUEHUSAX TOKAa U
HaIIPSHKEHNS. MOYKHO BBIUHUCIIUTH KaK ®=085+U =1 , Br.

3Ha4YeHus TIOJHOTO JIy9HCTOrO MMOTOKA BHECTH B Ta0aMLy 5.1.
ITOCTPOUTH KPUBBIE BOJLTAMIIEPHBIX XAPAKTEPUCTHK |, = FU,), 1 =f(U))

namn (Puc 5.2) u KpuBble 3aBUCUMOCTH TOJIHOTO MOTOKA JIAMI OT HAMNpPsDKEHUS
(DI/IK3K = f(U7), (DKF = f(Uv) (PI/IC. 5.3).

<
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Puc. 5.2.

®,Br

U(e)

0 20 40 60 80 10 120 140 160 180 200 220 240

Puc. 5.3.
Kn.4

Jns cuatus xkpuBor cBeTopacnpenenenus, samny MK3K 3akpersior Ha
IITATUBE, KOTOPBIM Ta€T BO3MOKHOCTh MOBOpPAaYMBaTh €€ Ha 360° B BEPTUKAJIBHOU
IJIOCKOCTH BOKPYT OCH, MPOXOASAUIel yepe3 Teno Hakana. [I[pueMHUK H3imydeHus
yCTaHaBJIMBAIOT Ha pacctosHuu 0,5+1 M OT jJammbl TakuMm 00pa3om, 4TOOBI OH
pacnoJiarajics noJ u3Jy4aresieM B TOM e BEPTUKAJIbHOMN TIIOCKOCTH, TPOXOASILIEH
yepe3 oCb CUMMETpHUM Jamnbl. [Ipyn n3mMeHeHun yria uznydeHus o (yria Mexmy
OCbK0 CUMMETPHH JIAMITbl U HAIIPABJICHUEM JTy4a Ha (DOTOMPUEMHHK), ITyTEM
IIOBOPOTA JIaMIIbl, PACCTOSIHUE MEXKy U3JIydaTesIeM U MIPUEMHUKOM JIOJKHO OCTa-
BaThCsl IOCTOSTHHBIM.

Kpusyto csetopactpenenenus gamibl KIM-200-1000 cHumMaroT B MIIOCKOCTH,
NEPIEHIUKYJIPHON OCH CBETUJIbHHUKA. B KauecTBe M3MepUTEIbHBIX TPUOOPOB HC-
HOJIb3YIOTCA (HOTOAUON M MIJLIMAMIEPMETpP, OTTPayHUpOBAaHHBIA HAa MHTETpalib-
HyI0 00Jyd4eHHOCTh B MBT/cM? Win MMeroluii rpagupoBounbie Kpusble E = f(1),
rae | BeauurHa (POTOTOKa, MONIb3YSICh KOTOPBIM IO BEJIMYMHE (POTOTOKA HAXOJAT-
cs1 00JIy4eHHOCTh. [lanee no HailieHHOW O00JIy4YEeHHOCTH U 33JaHHOMY PacCTOSHUIO
(h) B cM OT UCTOYHMKOB [0 MPUEMHHUKA PACCUMTHIBAIOT BEIMYUHY CHIIbI CBETA:

| =E-h?, Br/cp.
Jlannabie 3aHOCATCS B TaOII. 5.2.

Tabnuma 5.2
Jlamna MK3K Jlamma KT'
z = [Toxazanus O6myuen- Cuna [Tokazanus O06mnyueH- Cuna
° 8 MUJUTHaMIIep- HOCTb, E ceera J, | mwmumamnep- | HOcTh, E ceera J,
> = | merpa, | (MA) | (MBr/em®) | (Br/cp) | metpa, || (MA) | (MBr/em?) | (Br/cp)
5
10
30
50
70
90

[To nanubIM TabauIB! TocTpouTh KpuByto KCP J =f(a)) 11 o6enx mamm
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Puc. 5.4.
BbBIBO/IbI 11O PABOTE
1. Kakue ucTouyHNKM MHPPAKPACHBIX JTyuel MPUMEHSIOTCS B CETLCKOM XO35SHCTBE

U JUIA KaKux neiaen?

2. HazoBuTe rpanulibl 001acTH JJIMH BOJIH MH(PPAKPACHOTO U3ITyUEHHUS.

3. HCpG‘II/ICJII/ITe OTJINYMA HH(I)paKpaCHBIX 3CPKAJIBbHBIX JIaMII OT JIaMII HaKa-
JINBAaHU 06IHCFO Ha3Ha4YCHMA.

4. TlepeuncnuTe JOCTOMHCTBA M HEAOCTATKH JIAMII HAKAJIMBAHUS C TaJOreH-
HBIM ITUKJIOM.
Jlabopamopnas paboma 6.
NCCIIEJOBAHUE JIAMII YJIBTPA®UOJIETOBOI'O
N3JIYUEHUS THUIIA IPT
Ilesab pa0doTHL.

N3yduTh yCTPONCTBO M UCCIIENOBATDH DJICKTPUICCKUE XAPAKTCPUCTUKH JIAMIT
yIbTPa(HOIETOBOTO U3ITYUCHHUS M UCIIBITAHUE JIAMITHI B ITYCKOBOM M pabodem pe-
KUMax.

[Tops10K BBIMOTHEHUS] PAOOTHI
1) O3HaKOMUTBHCA ¢ KOHCTPYKIIMEH U TPUHIIUIIOM padoTsl jiamm [[PT.
2) W3yuuth myckoperyaupymoilytoo ammapatypy Jammbl JIPT u cxemy eé
BKJIFOUEHHS.
3) CHSATD B IIEPUOJ 3a)KUTAHUS JTAMIIBI 3aBUCHMOCTH CHIIBI TOKA Jamibl (1)

HanpsbxeHue namnbl (1), HanpsbkeHus Ha apoccene (U . ) MomHOCTH JaM-
bl (P,), obueit momHoctH (P, ) K03 UIIMEHTa MOIHOCTH COS¢ OT Bpe-
MEHH.

4) CHATH 3aBUCUMOCTh OCHOBHBIX MapaMmeTpoB jamibl JIPT-400 ot Benuuum-
HbI HANPSKEHUS [MATAOIIEN CETH.

5) OpopMuTh OTUET U ClIeTIaTh BRIBOJIBI IO paboTe
Yka3zaHusl K NPoBeJAeHNI0 PadoThl

K n.1.
Texnuueckue qaHHbie jJamnbl JIPT
Ne HanmenoBanmne Enuanmna Benmunna nim
ILII. W3MEpEeHHUSI 0003HaUYCHUE
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1. Tun

2. HomuHansHOE HanpsHKeHHE B

3. MonHocTh Br

4. CBeTORBOI MTOTOK M

5. Cpok ciry»)0bl q

HaCHOpTHLIe HJAHHBIC YJICKTPOUIMEPUTECITbHBIX HpHﬁOpOB

No HaumenoBanue VYcnoBHOE 0O6o3HaucHUE IIpenemnsr Hopmanbenoe
ILIT. npubdopa o0o3HaueHNE H3MEpPSIeMON W3mepenmit TTOJIOXKEHHE

BEITHNIMHBI 0T....J10 (06o3HaueHNE)

K n.2.
1) U3yuuthb ycrpoiicTBO yabTpaduoaeroBoi Jammnsl Thuna JIPT u cocTaBUTh 3CKH3
KOHCTPYKIIMH JIAMIIbI.

Puc.6.1. Koncrpykuus namnsl JJPT
2) CoOpaTh 3JIEKTPUYECKYIO CXEMY ISl CHATUS XapaKTEepUCTHUK Jamibl JIPT

i PV2
PW SA PA o 1 C2
QF A~ LL ]'

SB
T PV1 H o
X8| EL
~220B v H
O, ol 13
o_
Puc.6.2

Kn. 3

Jlamna JIPT mpencraBnser co0Ooil mpsiMyto TpyOKy W3 KBapIeBOTO CTEKIIA,
M0 KOHIIaM KOTOPOM BIAsiHbI BOJb(PaAMOBBIE AJIEKTPObl. B TpyOKy BBeneHO He-
OOJBIIIOE KOJIMYECTBO PTYTH M MHEPTHOTO Taza — aproHa. Jlis ygoOcTBa kperie-
HUS K apMaType Jiamra 1o KpasMm CHa0XeHa XOMYTHKaMU C JIepkKaTes MU, KOTO-
pbI€ COETMHEHBI MEX]Ty CO00M METaUIMYeCKON MOJIOCKOM, UCIIONB3yEeMOM it 00-
JIETYEHHUs 3aKUTaHus Jlamnbl. B anekrpuyeckyro ceth jammy EL Bkirouarot mo-
cienoBaTenbHo ¢ poccenieM LL o pe3onancHol cxeme. B pe3ynbrare pe3oHaHca,
o0Opa3zyeMoro npu KpaTKOBpeMeHHOM BkimoueHun Cl, HampspkeHue Ha Japoccenie
LL u xonnencarope C1 Bo3pacraeT mpuMepHO B 2 pa3a MO CPaBHEHUIO C HAMps-
YKEHHEM MUTaHUs. JTO 00eCIeYrMBaeT B JIaMIle TyroBou paspsna. Metawnueckas
MOJIOCKA MOAKIIOYEHHAs! Yepe3 KOoHJeHcaTop Majoil eMkoctu C2, obseryaer mpo-
001 JTaMITBI.

Cobpatb cxemy BriroueHus tamnbl J[PT-400 u cCHATH MyCKOBBIE XapaKTEpH-
CTUKH JIAaMIIbl TIPU MOCTOSIHHOM HAIpSKEHUM MUTAIONIEH ceTy. 3amucarh MoKasa-
HUS TPUOOPOB MPOU3BOIUTH C MHTEPBAJIAMU B OJIHY MUHYTY JI0 T€X MOp, MOKa TOK,
HaIpsHKEHUE Ha JIAMIIE U MOITHOCTh HE JOCTUTHYT YCTAHOBUBIIUXCS 3HAUCHUM.

JlanHbie U3MepeHui 3anrchiBatoTcs B Tabm. 6.1.
Tabmuna 6.1
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5| 3 = E Ue, | lee, | Pooww | Per, | Uen, | U, | coso
2 ags B A | Br Br B B
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1 0
2 1
3 2
4 3
5 4
6 6

HOCTpOI/ITI) Fpa(l)I/IKI/I 3aBUCUMOCTH TOKaA. Hal'lprKeHH}I, MOIIHOCTH JIaMIIbI K

COS @ OT BPEMEHH
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U g

ﬁEL,BT

oY)

t, MUH

Puc. 6.3

CHATh OCHOBHBIE MapaMmeTpbl Jiamnbl [IPT npu M3MeHEeHUM HanpsKEHUs MUTAo-
et cetu ot U, =220 B n1o nonHoro noracanust jamibl. CHUKEHHE HANPSHKEHUS

IMPOU3BOAUTD IJIIABHO M IMOKAa3aHUA HpI/I60pOB 3aIIMChIBATb YCPEC3 KaAXKIbIC 5 BOJBT

(Tabm. 6.2).

Tabmuna 6.2

Ne .11.

U,
B

Uk,

UL,

Ped,
Bt

P06Lll1
Bt

coS @

220

215

210

205

200

195

190

185

O 00| N| O o] | W[N|F

180

[N
o

175

11

170

KoadduureHT MOIHOCTH onpeenseTcss OTHOEHUEM aKTUBHOM MOIITHOCTH
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K TIOJTHOM:
00
u.l

Ha ocHoBe naHHBIX TaOMHIIBI 6.2 CTpOATCS TpaduKku 3aBUCUMOCTH:
Pon = f(Uc)' PEL = f(Uc)’ UEL = f(Uc)! COS(D = (Uc)f

rae U, - HanpsbKeHUE CETH.

Cosp =

=4 -
[T

EL Br
cos_ ¢

o 4

Puc. 6.4

[lo manabiM Tabmuuam 6.1 U 6.2 MOCTPOUTH BOJBTAMIIEPHBIE XapaKTEpHU-
CTUKM JIaMIIbl NP CTAllMOHAPHOM pEXUME U B Iepuof 3axxuranus U, = f(l) u

U EL(3aoncue) = f (I)

UEL, B

Ug, (3axur.) B

Puc.6.5
BbiBoabI o padorte
1. Kako#i cnektp uznmydeHus: umeet jamna JAPT u ayis kakux meneit oHa uc-
MOJIb3YETCS B CEILCKOM XO3SICTBE?

2. YkaxuTe pacnpeneneHue noroka minydenus jgamnel JPT mo ontuue-
CKOM 00JIaCTH CIIEKTpa.

3. O0BsicHUTE BO3MOXHOCTh MOBTOPHOTO mycka Jiamiibl J[PT Tonbko mocne
€€ OXJIaXKICHUSL.

OI'JTABJIEHUE
[IpaBuna TexHUKN 6€30MACHOCTH U BHYTPEHHETO PACIOpsiiKa pu paboTe CTyIeH-
TOB B JJabopaTopuu
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