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1. Ilnanupyemble pe3yJibTaThbl 00y4eHHs N0 JUCIUIIHHE, COOTHECEHHbIE ¢ YCTAHOBJIEH-
HbiMH B OIIOII BO nHankaTopaMu 10CTHKEHUS] KOMITEeTeH NI

1.1 llepeyens KOMNeTeHIMI, POPMHUPYEMBIX Y4eOHOM TUCIUIITINHOM

Koa n HaumMeHoBaHHe HHANKATOPpA JOCTHKCHUSA

KOI{ H HAUMCHOBAHHE KOMIICTCHIIUHN
KOMIICTCHII MU

IIpodeccnonajibHasi KOMIETEHIUSA
I1K-3 WUJ-5nk; YMeeT BbIOMpaTh alropuTM, CIOCOOBI pas-

Crocoben paszpaborath pabouyro JOKYy- | PAOOTKH U 0QOPMIICHHS CKH3HBIX H pabo4nX depTe-

(91EKTPOCHAGKEHNE, OCBELICHUE, 3a36M- CI/ICTCI\é SJICKTpOCHa6>KeH61/IH (oceemenne); Bribupathb
1 bl U QITOPUTM ThI B CHCTEME aBTOMATH3H-

JieHue, KaOelbHbIe W BO3/YIIHBIC CETH) croco alirop pabo CHCTEME aBTOMATHS

poBanHOTO mpoekTupoBanms (mamee - CAIIP) mis
00BEKTOB KATUTATLHOTO CTPOUTEILCTBA .,
oopMiIeHUsT YepTexKed B 4aCTH DIEKTPOOCBEUICHUS;

UuraTh 3CKU3HBIE M paboune YepTexu rpaduyeckoit
gacTH pabodeil M MPOEKTHOW JOKYMEHTAINH B YacTH
aneKkTpoocBenienus; [IpumMensTs TpeboBaHUS HOpMa-
TUBHBIX IIPABOBBIX AKTOB W JOKYMCHTOB CHCTEMBI
TCXHUYCCKOTI'O PEryjnupoBaHud IpHU COCTABJICHHUU pa-
0odell MOKYMEHTAallMd CHUCTEM JJIEKTPOCHAOKEHUS
(ocBeleHne) (IOKYMEHTOB B TEKCTOBOM (opme, pabo-
YUX YEPTEKEH, CHeIUpUKAIMK 000PYIOBAHUS U U3-
nenuit); llpuMeHSTH TpOTrpaMMHBIE CpencTBa IS
odopmiteHUsT paboyeil NTOKyMEHTAI[MH CHCTEM O3IIeK-
TpocHaOeHus (OcBelieHHue) (JIOKYMEHTOB B TEKCTO-
Bo# opme, pabounx depTexkel, crennpukanun 000-
PYIOBaHHSI U U3IEITHH)

Ymerb (Y): CoOuparh 3EKTPUUECKUE CXEMbI PAa3JIMUYHbIX HC-
TOYHUKOB ONITUYECKOIO U3JIYYEHUS, I10JIb30BATHCA U3MEPU-
TEIbHBIMU MPUOOpaMH U aHATU3UPOBATh PE3YIbTATHI MOTY-
YEHHBIX NTOKA3aHUM.

Baagers (B): MHPOpMAIIMOHHO-KOMMYHUKAIIMOHHBIMU TEX-
HOJIOTHSIMUM B pEIIEHHH THUIIOBBIX 3a/1a4 MpoQecCHOHaTbHOM
nesitenibHOCTH. HaBbpikamu BbIOOpa M pacdera TEXHHYECKHX
CPEICTB OCBEILEHHUs, UCIIOJIB3YEMBIX B IIPOU3BOACTBE. MeTO-
JlaMU TIPOBEACHUS DKCIIEPUMEHTAIBHBIX HMCCIECJOBAaHUN CBe-
TOTEXHUYECKUX YCTPOUCTB.

2. Heau u 321244 0CBOEHUA Y4eOHOI TMCUMILIUHBI, MECTO AUCIHUIIUHBI B
crpykrype OIIOIT BO
JucrunmHa CBeTOTEXHMKA OTHOCUTCS K YacTH, (GOPMHUPYEMOIl y4acTHUKAMU

obpazoBatenbHbIX oTHOIeHUH OIIOIT BO
HCJII): MOJIYYCHHE HABBIKOB IO TCOPUHU U METOAaM pacCdy€Ta OCBETHTCIIBHBIX CUCTEM, a
TaKke (OPMUPOBAHUE y CTYJCHTOB CHUCTEMBbl 3HAHHMH M MPAKTHUYECKUX HABBIKOB ISl PEIICHUS
3a/1a4 110 CHCTEMaM JIEKTPOOCBEIICHUS.
3amaun: V3ydeHne OCHOBHBIX TIOHSATHH, 3aKOHOB, ICTOYHHKOB CBETA M AJIEKTPOTEXHOJIOT U,
HPaBUJI U CIOCOOOB KOMIUICKTOBAHMS, FICITOJIb30BAHMS 110 HA3HAYEHHIO CBETOTEXHIIECKOTO HJICK-
TPOOOOPYIOBAHUS B YCIOBHSIX CEIBCKOTO XO3SMCTBA. A TaKKe METOJIOB PEIICHUS MPAKTHIECKUX
3a/1a4 110 00ecTieyeHuIo IPPEKTUBHOTO UCTIONB30BaHHS OCBELICHHS M AJIEKTPOTEXHOJIOTUH MPU



IMPOU3BOACTBEC U XPAHCHUMN HPOAYKIHH PACTCHUCBOACTBA U JKUBOTHOBOJICTBA U O6C.Hy)KI/IBaHI/II/I
00BEKTOB BJ'ICKTpOTeXHOJ'IOFI/Iﬁ N TCXHUYCCKHX CPEACTB aBTOMAaTU3allui HAa OCHOBE COBpPC-
MCHHBIX MCTOAOB U TCXHUYCCKUX CPCACTB

3. O0beM y4yeOHOI TUCUUIJIMHBI B 324E€THBIX €IMHUIIAX C YKA3aHUEM KoJInYe-
CTBa aKaJeMHYECKHX YaCOB, BbIJeJIEHHbIX HA KOHTAKTHYI0 padoTy 00y4alo-
IIUXCA € npenogaBareseM (M0 BUAAM YUeOHbIX 3aHATHH) U HA CAMOCTOSTEJb-
HYI0 pa0doTy o0y4aromuxcs

3.1 Ouynas ¢popma 0O6ydeHus

By yaeOHOM paboThI 5 cemectp

OO6m1ast TpyA0EMKOCTh AUCIUIUIMHBI, 3a4€THBIX €IUHUIL

4acoB 180

AynuTopHas (KOHTaKTHas1) paboTa, 4acoB 64

B T.4. 3aHATUS JIEKIIMOHHOI'O THUIIA 32

3aHSTHS CEMUHAPCKOro TUIA 32

CamocrosiTesibHasi padoTa 00y4aouuxcs, 4acoB 116

B T.4. KypcoBas paboTa 40

Kontpoab 10

. KypcoBas padora,
Bun npomexxyTouHoii aTTectanuu
9K3aMeH
3.3 3aounas ¢popma oOyueHUs
Bun yuebHoit paboThl _ 4  Kype

OO011ast TPYA0EMKOCTb AUCHUILIMHBI, 3aU€THBIX €AUHUI]
4acoB 180
AyauTopHas (KOHTaKTHas1) padoTa, 4acoB 18
B T.Y. 3aHATHUS JIGKLIMOHHOT'O TUIA 8
3aHSATHUS] CEMUHAPCKOTO THUTIA 10
CamocrosiTeibHas padoTa 00y4aOmMXcsi, 4aCoB 162
B T.4. KypcoBas paboTta 30
yyyy466KoHTpoJis 10
Bun npomexyTodHOM arTecTanuu KypcoBasi paboTa, IK3aMeH

4. Conep:xxanue IMCHUILUIMHBI, CTPYKTYPHMPOBaHHOE 10 TeMaM (pa3aesiam) ¢
yKa3aHHeM OTBEJEeHHOI0 HA HUX KOJIUYECTBA aKaJeMHUYEeCKHUX YaCOB M BU/I0B

Y4eOHbIX 3aHATHI

4.1 Ilepeuensv pazoenos oucyunIuHvl ¢ yKazanuem mpyooemKkocmu ayou-
MOPHOU (KOHMAKMHOIU) U CAMOCMOAMETbHOU padomovl, 6U008 KOHMPOIEU U

nepedunn Komnemeuuuﬁ
Ounas ¢popma 00yueHust

TpynoeMKoCTh, 4acoB Kox U1K
by 2 Hauwmenosa- A
B TOM YHCIIE

HaumeHnoBanue pasieion = HHE OILEHOY-

ayJIMTOPHON CaMoCTOS-
A TEM BCETr0 N N HOTO CpeJi-
(KOHTaKTHOW) |TenbHOU pabo- crBa
paboThI THI
Paszgen 1 50 21 29 CobecemoBa-




[IpeobpazoBanue onTrye-
ckoro m3nyaenus (ON) u
¢dorometpust. OCHOBBI (o-
TOMETPUH U POTOMETPH-
YeCKHe pUOOPHI

1.1. . O6mme BOTIPOCHI
WCTIOJBb30BAHUS OTITUYE-
CKOT'O M3JIYYCHHS B C.-X.
MTPOU3BOJICTRE.

20

10

1.2. dusnueckue CBOii-
CTBa, XapaKTEePHUCTHUKH U
3aKOHBI OIITUYECKOTO U3-
JyYCHHUS.

20

10

1.3. IIpeobpa3zoBaHue om-
THYECKOTO M3ITyYCHUS

(ON) u poromerpus. Oc-
HOBBI oTOMETpUH U O-
TOMETPHUUYECKHE MPUOOPHI

20

HUE, TECTUPO-
BaHHE

Pa3znen 2. . Dnekrpuue-
CKHME€ UCTOYHHUKH OTTH-
YECKOT0 U3ITyYCHUS

50

22

28

2.1. TensroBBIE NCTOYHU-
KH ONTHYECKOIO OCBE-
LIEHUS U UX XPaKTEPH-
CTUKH

30

11

14

2.2. Pa3psgHbIe NICTOYHU-
KH OCBCHICHHUA U NX CXEMbI
BKJIFOYEHUS U XapaKTepH-
CTHUKHU

30

11

14

CobecenoBa-
HHE, TeCTUPO-
BaHUE

Pazpnen 3. IlpoexTupona-
HUE CHCTEM OCBEUICHMS.

50

21

29

3.1 MeToabl CBETOTEXHU-
YeCKOro pacyera.

20

10

3.2 MeTobl 3IeKTpOTeX-
HUYECKOI0 pacyera ceve-
HUS TIPOBOJIOB.

20

10

3.3 CnocoOsI 1 cpeacTa
YIPaBJICHHUS OCBETUTEIb-
HOW Harpy3Koi.

20

CobecenoBa-

HHE, TECTUPO-

BaHUe, peliie-
HUE 3a71a4

Kypcosas pabora

30

30

Tectupona-
HUE

Hroro 3a cemecTp

180

64

116

HUTOI'O no xucuuijimHe

180

18

116

3aouHas popma o0yueHHs

HaumenoBanue pasaciioB U TCM

TpynoeMKoCTb, HaCOB

BCETO

B TOM YHCJIC

ayJIMTOPHON
(KOHTaKTHOM)
paboThI

CamMmocTost-

TENBHOU pabo-

ThI

Hanmenosa-
HHE OI[CHOY-
HOTO Cpell-
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-
BaHWE




Paznmen 2. 50 6 44 CobecenoBa-
2.2. 30 3 22 HHE, TECTUPO-
2.3. 30 3 22 BaHHE
Pazmen 3. 50 6 44 CobecemoBa-
3.1 20 2 15 HHE, TECTUPO-
3.2 20 2 15 BaHHE, peLlie-
3.3 20 2 15 HUE 3a71a4
Kypcosas pabora 30 30 Tectuposa-
HHE
Hroro 3a xypce 180 18 162
HUTOI'O no aucuuminHae 180 18 162

4.2 Cooeportcanue oucyuniunsl o pazoenam u memam

Hesn — M3ydyeHHe OCHOBHBIX MOHATHM, 3aKOHOB, MCTOYHHUKOB CBETA W AJIEKTPOTEXHOJOTHUH,
MIPAaBUJI U CIIOCOOOB KOMILJICKTOBAHUS, UCIIOJIL30BAHMS 110 HA3HAYECHUIO BETOTEXHUYECKOTO AJIEK-
TPOOOOPYIOBAHUS B YCIOBHUSAX CEIBCKOTO XO3SMCTBA. A TAaK)KE METOIOB PEIICHUS MPAKTHUSCKUX
3ama4d 1o obecreueHno 3(H(HEKTUBHOTO HMCIOJIBL30BAHUS OCBEIICHHS M AJICKTPOTEXHOJIOTUN TIPH
MPOU3BOJICTBE U XPAHEHUH TMPOAYKIMH PACTEHHEBOICTBA U YKUBOTHOBOACTBA U OOCTYKHBAHHUH
00BEKTOB AJIEKTPOTEXHOJOTUNA U TEXHUYECKUX CPEICTB aBTOMATH3allMM Ha OCHOBE COBpeE-
MEHHBIX METOJIOB U TEXHUYECKUX CPEIICTB

3apaum — M3ydyeHne OCHOBHBIX MOHATHUH, 3aKOHOB, HCTOUHUKOB CBETA U AJIEKTPOTEXHOJIOTHH,
MIPaBUJI U CITOCOOOB KOMILJICKTOBAHMS, UCIIOJIb30BAHMS 110 HA3HAYCHUIO BETOTEXHUYECKOTO AJICK-
TPOOOOPYIOBAHHSI B YCIIOBHUSIX CEIIHCKOTO XO3SIMCTBA. A TaKKe METONIOB PEIICHUS MPAKTHYSCKUX
3ana4 1mo obecredeHuro 3(H(HEKTHBHOTO HMCIIOIB30BAHHUS OCBEIICHUS U 3JICKTPOTEXHOJOTHH TIPU
TIPOW3BOJICTBE W XPAHCHUM TPOAYKIIMU PACTCHUEBOJICTBA U YKUBOTHOBOACTBA M OOCTYKHBAHHUH
00BEKTOB AJIEKTPOTEXHOJOTUH M TEXHUYCCKUX CPEJICTB aBTOMAaTH3allMK Ha OCHOBE COBpeE-
MEHHBIX METO/IOB U TEXHUYECKUX CPEJICTB

Pa3nea 1. [Ipeo6pazoBanue ontuueckoro uznyuenus (ON) u potomerpus. OcHoBbI (o-

TOMETPHUH U (poTOMeTpHUUecKre nprudopbl

IlepeyeHb y4eOHBIX 3JIEMEHTOB pa3jeJa:

1.1. OOmue BOmpoCHl UCIIOJIB30BAHUS ONITHYECKOTO U3JTYYEHUSI B C.-X. IPOU3BOJICTBE.

1. 2 duznygeckne CBOﬁCTBa, XapaKTECPUCTUKU U 3aKOHBI OIITUYCCKOTO U3TTYUCHUS.

1.3. TIpeobpazoBanne ontudeckoro u3mydeHus (ON) u ¢poromerpusi. OcHOBHI PoTOMET-

puM 1 GOTOMETpUUECKHE TPUOOPHI

Paznen 2. Dnekrpuyeckue MCTOUHUKH ONTHUYECKOTO U3ITyYEHUS
enun — npuoOpeTeHne TEOPETUUECKUX U MTPAKTUUYECKUX HABBIKOB
3agaum — M3ydyeHre HCTOYHUKOB ONTHUYECKOTO U3ITyUEHUs

2.1. TennoBble HCTOYHUKU OIITHYECKOTO OCBCHICHUA U UX XPAKTCPUCTUKU
2.2. Pa3psmm,le HNCTOYHHKHU OCBCUICHUSA U UX CXCMbI BKIIFOUCHUSA U XapaKTCPUCTHKU

Paszgea 3. [IpoekTupoBaHne CUCTEM OCBEIICHUS.

He.]'ll/l - HpI/IO6peTeHI/Ie TCOPCTUUCCKUX W MPAKTUYCCKUX HABBIKOB IMPOCKTHPOBAOCBCTH-

TCIBHBIX CUCTCM

33[[3‘1]/] —Hpno6peTeH1/Ie HAaBBIKOB BBIINIOJIHATE PACUCTBI CUCTEM OCBCIICHUA

3.1. PacueTHble METOJIBI pa3/ieiia OCBEIICHHUS
3.2. MeTobl 3JIeKTPOTEXHUYECKOTO pacieTa CEYSHHS TPOBOJIOB
3.3. CiocoObI ¥ cpeicTBa YIIPaBICHUS OCBETUTEIBHON HArpy3KOM



5. OneHOYHbIE MATEPUAJIBI N0 AUCIIUIIJINHE
OHCHO‘IHBIG MaTepI/IaJIBI 110 OUCLHUIIIINHEC Hpe,[[CTaBJICHBI B BHUIOC q)OHﬂa OILICHOYHBIX
CpE/ICTB.

6. MarepuajibHO-TeXHHYECKOE U Y4eOHO-MeToAnYecKoe odecneyeHue Qucim-
IJTHHBI

6.1 Ilepeyenb y4eOHO-METOAUYECKOT0 O0ecTieYeHUs MO UCIHUTLINHE

Ne

o/ ABTOp, Ha3BaHUC, MECTO U3AaHHN, U3AATCILCTBO, 'O U3AAHU, KOJIMYCCTBO CTPAHHUIL

CeroTexHuKa. MeTonn4eckue yKa3aHus 110 N3yUeHUIO TUCIUTUINHBI U 33JaHAHN 11 KypCOBOU
paboTtsl/ Pocc.rop.arpap.3aou.ya-T. Cocrautenu JLI1. [llnukos, O.I1. Moxosa —M,2019

6.2 Ilepevyennb yueOHBIX U3aHUI, HEOOXOAUMBIX JIJIsl OCBOCHMS JUCUUILJINHBI
*

[euaTHrle yueOHbIe U3AaHus B OnOimoreuHoM donge *

KonunuecTtBo
Ne ABTOp, Ha3BaHUC, MECTO U3JJaHUA, U31aTCIILCTBO, 'O U3JaHHUA, KOJITMYCCTMBO OK3EMILIAPOB
/I CTpaHUIL B OuOIHOTE-
Ke
1 Haitnexo B.A. DnexTpoobopyaoBaHUe CENbCKOXO03HCTBEHHOTO TPOU3BO/I-
" |crBa: B.A. Jaitnexo. U.H. lllaykar. — Munck: benapycs,2011. — 286 c.
5 [Muykos JLII., Moxosa O.I1. YcranoBku anekrpoocsemienus/ [Ipoektupo-

BaHue u pacuér. M.: P'A3Y, 2008. - 112 c.

baes B.J. CBeroTexHMKa. DIEKTPUUECKOE OCBELIEHHE U 00yueHue. - M.:
3. |KonocC, 2019. — 384 c.: uin. - (Y4ueOHUKHU U y4eOHBIE TTOCOOUS TSl CTY/I€H-
TOB BBICIIUX YYEOHBIX 3aBE/ICHUI).

baes B.1. CeroTexHMKa: MPAKTUKYM I10 JIEKTPUUECKOMY OCBELICHUIO U
oOnydenuto / B.M.baes. - M.: FOpaiir, 2017. - 196 c.

DJeKTpOHHbBIE YUeOHbIC U3IaHUs B AIEKTPOHHO-OMOIMOoTeYHbIX crctemax (OBC)**:

No | ABTOp, Ha3BaHWE, MECTO U3IAHUS, TOJl U3IAHUS, KOJIH-

Ccpuika Ha yueOHoe u3nanue B ObC
/1 YECTBO CTPAHHMI]

OnexTpoHHO-O0nbmMorednas cucrema (ObC) PI'bOY

BO PI'A3Y «AgriLiby, pazaen: «ArpouHxeHepHst

5 DnekTpoHHast UHGOPMAIIMOHHO-00pa30BaTelIbHAs Cpe-
" | ma (BUOC) ®I'BOY BO PTA3Y

** ykaszpiBatoTcst OBC, ¢ KOTOPBIMH 3aKII0YEeHBl ONOITMOTEKONW YHUBEPCUTETA JOTOBOPa

http://ebs.rgazu.ru/

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

6.3 IlepedeHb 31eKTPOHHBIX 00Pa30BaTeJIBLHBIX PeCypcoB *

Ne DJIEKTPOHHBII 00pa3oBaTeIbHBII pecypc Hocryn B DOP (cers UHTEPHET, IOKATBbHASA CETh, AB-
n/n TOPU30BAHHBII/CBOGOIHBIN 10CTY
1. ®I'BHY «Pocundopmarporex» Jlokymen- | http://www.rosinformagrotech.ru/databases/document

TanbpHas 0a3a gaHHbIX "VHXKEeHepHO-
texHuueckoe obecneuenune AITK"



http://ebs.rgazu.ru/

2. | depepanbHOE rOCyIapCTBEHHOE OIOPKETHOE http://viesh.ru/
Hay4dHoe yupexjaeHue «Bcepoccuiickuii
Hay4YHO — UCCJICA0BATEIbCKUI HHCTHTYT
ANEKTPU(UKALIUY CEITLCKOTO XO3SIHCTBAY

3. | DOuepreruka. O6opynosanue.JJokymenranus | http:/forca.ru/knigi/arhivy/montazh-ekspluataciya-i-
remont-selskohozyaystvennogo-
elektrooborudovaniya-28.html

omobpamuv umerowuecss I0Pbvl 011 ce0eti OUCyunIunbl, pazoopamsvcs ¢ ONPOCOM 0OCMyNd,

6.4 CoBpemennbie npodeccnoHanbHbIe 0a3bl JaHHBIX, HHGOPMAaIMOHHBIE CIIPABOY-
Hble CHCTEMBbI H JIMIIeH3MOHHOE IPOrpaMMHoe o0ecriedeHue

CoBpemMeHHbIe NIPodecCHOHATIBLHBIE 0a3bl JAHHBIX, HHPOPMALIMOHHbIE CIIPABOYHbIE
cucTeMbl, HIU(PPOBHIE IJIEKTPOHHBbIE OMOJIUOTEKH U JPyrue IeKTPOHHbIE 00pa3oBaTeb-
HbI€ pecypchl

1. loroBop o moakimoyeHnH K HammoHaNbHON 37IEKTPOHHON OMOJIIMOTEKE M MPEIOCTaB-
JIEHUHW JocTyna K oobekTtaM HarmumoHanbHOU anekTpoHHON Oubamoreku Nel01/HOB/0502-m ot
26.02.2020 5 net ¢ nposoHrauuen

2. JIoroBop Ha OKa3aHUE YCIIYT IO MPEAOCTABICHHUIO IOCTYIA K 3JICKTPOHHBIM H3/IaHUSM
usnatenberBa «Jlaae» Ne527/21 ot 11.05.2021

3. Cornamenne o OecrmiaTHOM TecToBoM Jnoctyne k Polpred.com. O630p CMU
27.04.2016 6eccpouno

4. Cormamenue o OecruilaTHOM TecToBoM jpoctyne K Polpred.com. O630p CMU
02.03.2020 6eccpouno

5. MudopmanmnonHo-cnpaBoyHas cuctema «I["apant» — URL: https://www.garant.ru/ u-
dbopMaImoHHO-CcTIpaBovHas cuctema Jlunenznonnsiit Jorosop Ne 261709/0I1-2 ot 25.06.2021

6. «KoncynpranT [Imrocy. — URL: http://www.consultant.ru/ ceo6oanbrii moctym

7. DnektpoHHo-OubanoTeunas cucrema AgriLib http://ebs.rgazu.ru/ (cBumerenscTBo 0
rOCyIapCTBEHHOU perucTpanuu 6a3el qaHHbIX Ne2014620472 ot 21.03.2014).

JlocTyn K 3J1eKTpPOHHOH MHGOPMAIMOHHO-00pa3oBaTeIbHOM cpene, HH(POPMAIMOH-
HO-TEJIEKOMMYHHMKAIUOHHOM ceTu «AHTEepHeT»

1. Cucrema auctanionsoro ooyuenus Moodle www.portfolio.rgazu.ru (cBo6oaHo
pacnpocTpaHsieMoe)
2. I[paBo ucnonb3oBanus nporpamm st 9BM Mirapolis HCM B cocrase ¢yHKIu-

OHaJIbHBIX 0JIOKOB U MojyJieil: BuptyanbHas komuara. CtannaptHas qunensus 1o 1000 nons3o-
Bateneld Ha 1 mecsan (JIunenzuonnsiit gorosop Ne 77/03/22 — K ot 25 anpens 2022)

3. MHHOBaIMOHHAs CUCTEMa TECTUPOBAHUS — MPOTrpaMMHOE oOecrieyeHre Ha IJaT-
dopme 1C (Jorosop Ne K/06/03 ot 13.06.2017)

4. OGpazoBaTenbHBIE UHTEPHET — MOpTaid Poccuilckoro rocyJapcTBEHHOIO arpapHoro
3a0YHOI0 YHHBEpPCUTETA (CBHIIETENBCTBO O PErMCTpaIlMi CPEJCTBA MAacCOBbIX MHpopManuu D
Ne ®C77-51402 ot 19.10.2012).

JInneH3noHHoe u CBOOOHO pacnpocTpansieMoe NPOrpaMMHoe odecredeHue

1. OpenOffice — cBoOOMHBIN MaKeT OPHCHBIX MPUIOKEHUH (CBOOOIHO pacmpocTpaHse-
MOE)

2. linuxmint.com https://linuxmint.com/ (cBo60HO pactpocTpaHsIeMoe)

3. DnektpoHHO-OMOMMoTeunas cucrema Agrilib http://ebs.rgazu.ru/ (cBuaperenbeTBO 0
rocy/apcTBeHHOU peructpaunu 6a3el qaHHbIX Ne2014620472 ot 21.03.2014)

4. O¢dunmansnas crpanuna PI'BOY BO «Poccuiickuii rocyaapcTBeHHBINH arpapHblii 3a-
OuHBIN yHHBepcUTeT» hitps://vk.com/rgazuru (cBo60IHO pacpoCTpaHsIeMOoe)

5. llopran denepaibHOTO TOCYAAPCTBEHHOTO OIOKETHOIO 00pa3oBaTEIbHOTO Yyupe-
KJIeHUs BhIclIero oopa3zoBaHus «Poccuiickuii rocyiapcTBeHHBIN arpapHblii 3a04HbIH YHHUBEPCHU-



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» (cBOOOIHO pacnpocTpansemoe) https://zen.yandex.ru/id/5fd0b44cc8ed19418871dc31
6. AatuBupycHoe nporpammaoe obecrnieuenue Dr. WEB Desktop Security Suite (Cy0-
auneH3uoHHbI forosop Nel3740 Ha nepenadyy HEHCKIIIOUMTENBHBIX MPaB HA MPOrPaMMBbI I

9BM or 01.07.2021).

6.5 IlepeyeHb y4eOHBIX ayIUTOPHUIi, 000PYI0BAHMS U TEXHUYECKHX CPeICTB 00Y-

YCHUHA

HaumeHoBaHmne Kopiy-

IIpennasnauenue ca Ilepeuenn
noMeleHus (ayAuTo- ’ o0opynoBaHus (B T.4. BUPTYaJIbHbIe AHAJIOTH) U TeXHHUY e-
n (ayn Ne nomewmenus (ayam- pyA ( pTy . )
pun) CKHMX CpeACTB 00y4YeHMsI
TOpHUH)
JUyist 3aHSTH JIEKIHU- 501,414,7-9 1.Cucrema aucTaHmMoOHHOTO 00yueHus Moodle

OHHOI'O THUIIA

www . portfolio . rgazu . ru (cBoG0HO
pacpocTpaHsieMoe)

2 IIpoexktop SANYO PLC-XW250

3 Dkpan nepeHocHo# Ha Tpenore Da-Lite Picture
King

127x

Js 3aHsaTHI CeMU-
Hapckoro Tumna (ce-
MUHApBI, IPaKTHIE-
CKHUE 3aHATHS, IPaK-
THUKYMBI, 1a0opa-
TOpPHBIE PaOOTHI,
KOJUTOKBUYMBEI ),
IPYIIOBBIX KOH-
CyJIbTallui, UHVBU-
JyabHOU PaboTHI,
MIPOBEICHUS TEKY-
LIer0 KOHTPOJIS U
MPOMEKYTOUYHOM
aTTeCTaluu

414, 412.413,508

1 ITpoextop SANYO PLC-XW250
2. DKpaH nepeHocHo# Ha TpeHore Da-Lite Picture

Jis camocrosiTens-
HOI paboTHI

320 uHKEeHEPHBIH
KopITyC

1.0O6pazoBarenbHas miatdopma http :// edu . rgazu
.rul/

2 Ha 6a3e nporeccopa Intel Pentium G620

3 DnexTpoHHO-OMOMMoTeuHas cucrema (IbC)
OI'bOY

BO PI'A3Y «AgriLiby, pa3znen: «ArpouHKeHEPHsD)
http :// ebs . rgazu . ru /



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

PEJEPAJIBHOE I'OCY TAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIBHOE YUPEXIEHUE BBICIIET'O OBPA3OBAHUSA
MUHUCTEPCTBA CEJIbCKOI'O XO341CTBA POCCUNCKOU ®ENEPAIIU

«POCCHMCKHAM TOCYIAPCTBEHHBII YHUBEPCUTET HAPOJHOI'O X035 CTBA
WMEHHU B.1A. BEPHAJICKOI' O»
(YauBepcurer BepHaackoro)

DoH/ OLICHOYHBIX CPEJICTB /ISl IPOBeeHUN TEKYIero KOHTPOJIA U MPOMEXKY-
TOYHOI aTTecTalui 00Y4aIOIIUXCS M0 JUCHHUILINHE
CBETOTEXHUKE

Hanpasnenue noaroroBku 35.03.06 ArpouHxkeHepus

HamnpasnennocTs (nmpodusib) mporpaMmsl:
Nudopmarmonnsie u anekrporexunyeckue cucremsl B AITK

KBanudukauus 0akanaBp

®dopma oOydeHUsI 0UHASL, 320YHASA

banammxa 2023r.
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1.0nucanve nokasarejed u KPpUTEPUEB OUCHUBAHUA IJIAHUPYEMBIX PE3yJ/ib-

TATOB 00y4eHHs N0 Y4eOHOI IMCUUIIHHE

WnnukaTopsl noctu-
JKEHHUS KOMIIETEHIINH

YpoBeHb OCBOCHUS

[Tnanupyemsle pe3yabTaTel 00yde-
HUS

HanmenoBanue
OIIEHOYHOTO Cpe-
CTBa

W-5nx; YMmeer
BBIOMPATh aITOPHUTM,
CITOCOOBI pa3padboT-
KU ¥ 0OpMIICHHS
3CKU3HBIX U pabo-
YHX YepTEXeH B co-
CTaBe KOMILJIEKTa
paboueii JOKyMeH-
TaIA CUCTEM 3JICK-
TpPOCHAOKEHUS
(ocBemenue); Bol-
OupaTh CrIocoObI U
anropuT™ paboTHI B
cHCTEME aBTOMaTH-
3UPOBAHHOTO MPOEK-
THpOBaHUA (Janee -
CAIIP) ans opopm-
JICHUs YepTEekKel B
YacTH dJIEKTPO-
oceuieHus; Yurarpb
JCKH3HbIE U pabouune
YepTeKu rpaduye-
CKOH yacTu paboueit
Y TIPOEKTHOH JIOKY-
MEHTAIH B YaCTH
3JIEKTPOOCBEIICHUS;
[TpumensaTs Tpebo-
BaHUsI HOPMAaTHUBHBIX
MPaBOBBIX AKTOB U
JOKYMEHTOB CHCTe-
MBI TEXHHYECKOTO
peryIupOBaHUs MPH
COCTaBJIEeHHH Pado-
Yyeil JOKyMEHTaluu
CHCTEM 3JIeKTPO-
cHaOxeHus (ocBe-
nieHue) (10KyMeH-
TOB B TEKCTOBOI
dopme, padbounx
YyepTexKel, creru-
¢buxanmu odopyno-
BaHUS M U3MEITHH);
[IpumenaTs npo-
rpaMMHBIE CPEACTBa
11t opopmITeHMS
pabouel JOKyMEH-
TaIH CUCTEM 3JICK-
TpOCHAOKEHUS
(ocBemeHue) (IOKy-

[Toporossriit
(YHEOBIIETBOPUTEIHHO)

3Haer: MMHUMAJIBHO JOIyCTHMBIH
YPOBEHb 3HAHHM, AOMYIIEHO MHOTO
HerpyObIX OMINO0K

¥Ywmeer: IlpogemoHCTpHUpOBaHBI OC-
HOBHBIE YMEHUS, PEIIEHBl THUIIOBBIC
3a7aul C HErpyObIMH OLIMOKaMH,
BBITIOJTHEHBI BCE 3aJaHUsl, HO HE B
MIOJTHOM 00BbeMe

Baageer: Mmeercs MHMHUMAaIbHBIN
Ha0Op HAaBBIKOB AJISI PEIICHHS CTaH-
JTAPTHBIX 331a4 ¢ HEKOTOPBIMU HEIO-
YeTaMH

[IponBunyTHIH
(xoporo)

3naer:IIpogemMoHCcTpHpOBaHEl  6a30-
Bble HABBIKU IIPU pPEIICHHH CTaH-
JApTHBIX 3a7a4 ¢ HEKOTOPBIMU HEIO-
yeTaMmu

VYmeer: IlponemoHCTpUpOBaHBI BCe
OCHOBHBIC YMEHUSI, PEIIeHBl BCE OC-
HOBHBIC 33J]a4i ¢ HETPYOBIMHU OIINO-
KaMH, BBITOJHEHB BCE 3aJaHUS B
MIOJTHOM 00BEMEe, HO HEKOTOpBIE C
HeJl0ueTaMu

Baageer: [IponemoHcTprpOBaHbI
0a30Bble HABBIKM MPH  PEIICHUH
CTaHJAPTHBIX 337a4 C HEKOTOPHIMHU
HeJlo4eTaMu

Bricokuit
(oT9HO)

HNmeer chpopmMupoBaBLieecs CH-
cTeMaTHYecKue 3HAHMs: YPOBEHb
3HaHUIl B 00beMe, COOTBETCTBYIO-
ieM IporpaMMe OATOTOBKH, 0e3
omnboK

Hmeer cdopmupoBaBlIeecss CH-
cremartuyeckoe ymenme: Ilpone-
MOHCTPHPOBAHBI BCE OCHOBHBIE yMe-
HUS,

pellIeHbl BCE OCHOBHBIE 33a41 C
OTAEIbHBIMY HECYIIECTBEHHBIMU
HEJI0UETaMU, BBITIONHEHBI BCE 3a/1a-
HUSI B TIOJTHOM 00beme

IToxa3an cpopmupoBaBuIeecs: CH-
cTeMaTH4YecKkoe Biaaaenue: [Iporme-
MOHCTPHPOBAHBI HABBIKU IIPH peIiie-
HUY HECTaHJAPTHHIX 3a1a4 0e3 omu-
OOK ¥ HEI0UCTOB
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MEHTOB B TEKCTOBOI
dbopme, paboumx
YepTEKEN, CIICLIH-
¢ukanuu 060pya0-
BaHUS U U3CITUN

2. Onucanue mKaJa oleHuBaHUuA

2.1 lllkana oyenuganusn Ha ymane meKyuieco0 KOHMpoJis

®dopma TeKyniero
KOHTPOJIS

*
TOBOT0)

OTcyTcTBUE YCBO-
eHus (HUXKe Mopo-

IToporosslii (yaoBieTBo-
PUTENBHO)

IIponBunyTHIH (X0O-
po1io)

Beicokuit (oTamu-
HO)

Brinonnenue KoH-
TPOJILHOH PabOTHI

BCE 3aJaHus pe-

HO

HC BBIIIOJIHCHA WUJIN

IICHbI HECTIPAaBUJIb-

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

Pemeno 6onee 70%
3aaHus, HO €CTh
OLINOKHU

BCE 3aj1aHusl pelire-
HBI 0€e3 OIKO0K

CryneHTsl, OKa3aBUINE YPOBEHb YCBOCHHS HMKE ITOPOTOBOr0, HE JOMYCKAIOTCS K MPOMEXYTOYHOM
aTTEeCTalUH 110 JUCLUIUINHE.

2.2 Illkana oyenueanus Ha Imane NPOMEINCYmMoUHOl ammecmayuu (3a-
Yyem U IK3AMeEH 8 UOe UMO208020 mecma, Kypcosas paboma)

®opma npome-

- OtcyTcTBUE N o
KYTO4HOM aTTe- y [oporossrii (yononetBo- | IIpomBuHyTHIH (X0- o
ycBOCHHS (HIDKE Bricokuit (0TIIMIHO)
crauun PHUTEIBHO) pot1o)
IIOPOTOBOTO)
Brinonnenue
HUTOTOBBIX TE-
CTOB (He MeHee Menee 51% 51-79% 80-90% 91% u Gosee

15 BonpocoB Ha
BapHaHT)

Brinosnnenue
KypcoBoit pabo-
THI

He IoKazaj yMme-
HHUE coOupaTh u
CHUCTEeMAaTH3HUPO-
BaTh HH(OpMa-
LU0 U3 TEOPETH-
YEeCKUX UCTOYHU-
KOB, aHAJIM3UPO-
BaTh NPAKTHYC-
CKHUI MaTepual,
HE OBIIAJIENI METO-
JUKOH Hccneno-
BaHUs, HE TIPO-
SIBHJT TBOPUYCCKUIA
MIOJIXOJ] U CaMo-
CTOSITEIEHOCTD B
aHajuse, 0000-
IICHUSAX U BBIBO-
Jlax, He apryMcH-
THUPOBAJ MPEJIO-
JKEHUSI, HE CO-
OJrro1an Bce Tpe-
OoBaHUA K
0(hOPMIICHUIO
KypCOBOH paboThI
U CPOKOB €€ UC-
MTOJTHCHUSI.

ToKa3an yMeHue coou-
patb uHGOPMALHIO U3
TEOPETHIECKUX UCTOYHHU-
KOB, aHAIIM3UPOBATH
MPaKTHYECKUI MaTepHa
JUTSL WULTFOCTPALIA Teope-
TUYECKHUX MOJOKEHUH,
HEJ0CTATOYHO OBJIAJE]
METOJMUKON HCCIIE0Ba-
HUA, HC l'IpOS[BI/UI TBOp‘Ie-
CKMH MOJXO0J U CAMOCTO-
ATCIBHOCTH B aHAJIINU3C,
0000IIEHUAX U BBIBOJAX,
HE apryMEeHTHPOBAI
TIPEJUTIOKEHUsI, He COOJIF0-
Jan Bce TpeboBaHuUs K
oopMIIeHHIO KYpCOBO
paboThI ¥ CPOKOB €€ HC-
ITIOJTHCHMUS.

MoKa3aja yMeHue
coOupaTh U cucTe-
MaTH3HPOBAThH UH-
(dbopmanuio u3 Teo-
PETHYECKIX HCTOY-
HUKOB, aHAJIU3UPO-
BaTh U TPAMOTHO
WCIOJIb30BaTh
IIPaKTUYECKUM Ma-
TepHual JAJIs UILTIO-
cTpanui TeopeTH-
YECKHX IOJ0KEHUH,
MIPOSIBUJI TBOpYE-
CKHI1 TTIOJIXOJI U ca-
MOCTOSITEIbHOCTh B
aHanuse, HeJoCTa-
TOYHO apryMEHTH-
pOBaJI BEIBOJIBI U
MIPEeNIOKEHUS, HE
cobJmo1aIT Bee Tpe-
6oBaHU K 0OPM-
JIEHUIO KypCOBOM
paboThI U CPOKOB €€
WCTIOTHEHUS.

[I0Ka3aJl YMEHUE CO-
OupaTh U cucTeMaTu-
3UpoBaTh HHPOpMa-
LUIO U3 TeOpeTHYE-
CKUX UCTOYHUKOB,
aHAIU3UPOBATh U
TPaMOTHO UCIOJIb30-
BaThb IIPAKTUYECKUN
MaTepuain sl WIIo-
CTpaLuii TeOpeTHYE-
CKHUX TIOJIOKEHUH,
IIPOSIBUJI TBOPUECKUM
MOJXOJ U CAMOCTOSI-
TEJILHOCTh B aHANH3E,
0000IIEHUSIX U BBIBO-
Jlax, apryMeHTUpOBal
MpeII0KEHUs, CO-
6xronia Bce TpeOoBa-
HUS K 0(OPMIICHHIO
KypCOBO# paOOThI U
CPOKOB €€ UCIIOJIHE-
HUSL.
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3. TunoBble KOHTPOJIbLHBbIE 32JaHNS UJIH HHbIE MATEPHAJIbI, HEO0X0AMMbIe
JJIs1 OLleHKM 3HAHUIA, YMEeHHM i, HABBIKOB H (MJIH) ONBITA JAeATeJIbHOCTH, Xa-
PaKTepU3YIOIIHUX ITANbl GOPpMUPOBaHNMS KOMIIETEHIMH B IpoLiecce 0CBOEHUS
00pa3oBaTe/IbHOI MPOTrPaAMMBbI

OOHJA ONEHOYHBIX CPEACTB JIAA TEKYIIEI'O KOHTPOJIA

KOMIUJIEKT 3AJTAHUIA 1J151 KYPCOBOM PABOTHI 110 CBETOTEXHUKE

CryneHTy npeniararoTcsi BApHAHTHI 3aJJaHUH, BKIIIOYAIOIINE NHIUBUAYAJIbHbIC 3a/1aHUS.
Howmep BapuanTa omnpenenseTcs mpenojaaBateneM. TemaTtuka 3aganuid chopMHUpoBaHa 1mo
INPUHIUITY COYETaHHsI TeM TUCHMILIMHBL. Hanurcanuto 3a1anus 10JKHO IPEeALIeCTBOBATh
U3YyYEHHUE JIEKIMOHHOT O MaTepualla, pelieHUE 3a/1aHui Ha MPAKTUYECKUX 3aHIATUSX U B
npolecce CaMOCTOATEIbHOM paboThl. [ yCIemHoro BHINOIHEHUS 3a1aHuil HE00XOAUMO
03HAKOMUTHCS C JTUTEPATYPOH, CIUCOK KOTOPOH /1aH B paszzeine 6 paboueil mporpaMmsl
«IlepeueHb OCHOBHOM U JIOTIOJIHUTENBLHON JINTEPATYPHI».

BAPUAHT - 1.

3amaya. B noMenieHnu ¢ MajabIM BBIICJIICHUEM MbUIM, UMEroLeM pazMmepbl A=21 M, B= 12 M,
H0=4.2 m, hp.m.=0.8 m, hce=0.5 M, K3=1.3, Z=1.1. Mcnonb3yroTcs JaMIibl HaKaJIMBaHUs U CBE-
TuibHUK «Actpa». Tun KCC — kocunycusiii (/). Er=50 nx, Kosdduuuentsl orpaskenus
priot=50%, pc1.=30%, pp.1m.=10%.

3aganue: OnpenenTs KOTUYECTBO M MOIITHOCTh UICTOYHHKOB CBETA

BAPUAHT - 2.

3agaua.. Pazmeps! nomemnienus 20x12x3 m3. B kauecTBe HCTOYHMKA CBETA B3ATh JIAMITy HAKaJIH-
BaHUs co cBeTwiibHUKOM Tuna [T/, ITpunsate koadpunment 3anaca K3=1.3. BeicoTa cBeca cBe-
tunbHuka 0.4 M. Beicota padoueii moBepxuoctu hp.im.=0,2 M. Tunt KCC — kocunycHasi([1).
3aoanua: Paccuntarh METOIOM YIEIBHON MOLTHOCTH OCBEIIEHUE MIOMEIIEHUS ISl KOPMIICHHS
MOPOCSAT B Bo3pacte 4.....6 MecsieB

BAPUAHT - 3.

3anayva. JIunus ¢ namnamMu HakanuBaHus MourHOCThIO 500 BT kaxiasi, eciy TUHUS BBIOTHEHA
MeaHbIM poBoAoM. [loTepst Hanpspkenust Ha yuactke AC - AUAC=1.7 %. [lns cuctemsl cetu
O+N  koddpdunment c Oymer paBeH (cmpaBouHble pgaHHble) C=12 kBr*mM/MM2*%.
L1=L2=L3=10 m, L4=20 m, Kogu=1, KITPA=1.

3aoanua: OnpenenuTb cedeHHue MpOBOJA B TPYIIOBOM OJMHOYHOM JMHUU MEPEMEHHOTO TOKa
HanpspkeHueM 220 B

®OHJI OIEHOYHBIX CPEJCTB JJISI TIPOMEXKXYTOYHOM ATTECTAIIUA

KOMILJIEKT 3AJTAHUM IS KYPCOBOM PABOTHI
Mo JUCHUIIMHE
OcHOBHOH 3amadeld KypcoBoi paboThl mo guciuiinHe «[IpoekTupoBaHUe CHUCTEM JIICK-
TPOOCBEIICHUS» SBIISIETCS IPAKTUYECKOE OCBOCHHME CTYACHTOM ATAloB MPOEKTUPOBAHUS AJICK-
TPUYECKOTO OCBEILEHHUS PAa3IMYHBbIX CEIbCKOXO3IWCTBEHHBIX MPOU3BOACTBEHHBIX MOMEIICHUH,
KOTOpOE, B 00IIeM cllydae, BKITIOUAET B ce0si CBETOTEXHUYECKUE U ICKTPOTEXHUYECKUE pacdé-
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THhI.
Brimonaenune KprOBOfI pa6OTBI SABJIACTCA 3aBCpIIAOIINUM 3TAIlOM U3YUCHUSA CTYACHTOM JHC-

uuIuinHbI "IIpoekTupoBaHUE CUCTEM ANIEKTPOOCBEILEHUs "

Buvibop membi Kypcosoti pabomwl IPOU3BOAUTCS CTYIEHTOM Ha OCHOBaHUH yugp wugpa e2o
3auémnou Knudcky 3alaHne Ha POEKTUPOBAHUE MIPEAYCMAaTPUBAET €r0 BBIIIOJIHEHHUE OT I10JI-
HOTO KOMITBIOTEPHOTO € YKa3aHHEM HCII0JIb30BaHHBIX KOHKPETHBIX MPOTPAMMHBIX U TEXHUYE-
CKHX CPEACTB JI0 pyYHOTO PYKOIIUCHOTO.

Ilo nocneoneii yughpe myvdpa 3a4€THON KHIWKKH CTyaeHTOM u3 Tabn. 1 BeIOMpaeTcs oc-
HOBHOU MTPOU3BOACTBCHHBIN 00BEKT, BUJI HICTOYHUKOB CBETA U PACYETHASI OCBEHIIEHHOCTH O0IIEro
AJIEKTPOOCBEIIEHUSI OCHOBHOIO TPOU3BOJICTBEHHOIO TOMEIICHMUS.

Ilo npeonocneoneii yughpe mmdpa 3a4€THON KHUKKH — BBIOMPAIOTCS BHYTPEHHUE pac-
4YETHbBIE pa3Mephbl OCHOBHOIO IPOU3BOJICTBEHHOTO MoMeneHus u3 Tabm.2.

JONOTHUTENBHO JIBA OJIHOTUIIHBIX BCIIOMOTATEIbHBIX MOMEIICHUN TPUHUMAETCS TIOMIA-
610 B 20 % OT 110111a/1u OCHOBHOT'O MIOMEUIEHUS .

OcTaJibHbIE IPOEKTHBIE PEILIEHUS CTYAEHT BHIOMPAET CAMOCTOATEIbHO, PYKOBOICTBYSCH
JEUCTBYIOIIIMMHU HOPMaMU U MTpaBUJIaMHU.
[Tprmepsl pacueToB CBETOTEXHUUECKOM U AIEKTPOTEXHUUECKOM YaCTH KypcOBOMl paObOThI
MpUBEJICHBI B yUeOHOM MOCOOUH «YCTAaHOBKH 3JIEKTPOOCBEIICHUS» aBTOPOB -
I.T.H., mpodeccopa [lnukosa JI.IL. u k.T.H., roueara Moxosoii O.I1.

Tabmuna 1

Ilocneonns yugppa wmugppa / 06K, ICTOUHUK CBETA,
HOpMa OCBEHIEHHOCTH (JIK) /

0 1 2 3 4 5 6 7 8 9

S = =g =

= T = | 3

3 i E = T =

S = . . - v 5 o =

& = & . o SHy S - s Z

S o, = = 2 T = T o = = T

o 2] = = o) Sz & = = - =

& = a =X = = 2 T S = = s X

5] = ] ) <
s5z 2z | & | 58| Sz | 25| 2E| E & | 3E
o = = I 4= = = = S O = O o = — [V

150 30 75 100 100 75 50 75 50 200

Ilpumeuanue: JIH — namnel Hakanusanus, PJIH/I — pa3psaHble TIOMHUHECIHEHTHBIE JIAMITBI
HU3KOTO JaBJICHUS.

Tabmuma 2
Ipennocienusisi undpa mmdppa / pazmepst 0CHO8HO20 nNoMeleHUs.
(Onuna— wupuna— evicoma), m /
0 1 2 3 4 5 6 7 8 9
‘) p ‘ hES
s s Vo) Vo) v e N Ne) N} N}
ﬁ- ﬁ- 1 1 1 1 1 1 1 1
: : c\l c\l N © N O S <
o0 o0 — — — — — — e\l o
< = O ' ) < = ) S =
N e Ixa < < Yl N NS =~ o

Ha ocHOBaHMH MCXOAHBIX JaHHBIX, MOJY4YeHHBbIX u3 Tada. 1,2 BHayaie BBINOJIHSACTCS
CBETOTEXHUYECKAsA YaCTh KypPCOBOil padoThbl, 3aTeM ICKTPOTEXHHYECKAsd U B KOHLE — rpa-
(pnyeckas 4acThb.
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KOMIIVIEKT TECTOB 171 npoMeKyTO4HOI aTTecTanuy (IK3aMeH) MO0 AUCIUTIIIHHE

DK3aMeH MPOBOAUTCS B BHUJIE UTOTOBOTO TecTa. JlJisi BBHIOJIHEHUS TecTa OTBOAMUTCS 45
MUHYT.

KOMIUIEKT TECTOB i1t npoMeXKyTOYHOM aTTecTAMU (IK3aMeH)
1O JUCHUIINHE

HpHMeprIe 3alaHUS UTOIrOBOIO TECTA

1. Vxaxute hopMyIry 0 ONpeaeIeHrIo SHEPTu (HOTOHA:
1. e=h-c/h ; 2. e=h-v/\ ; 3. e=h-c-A

2. B xakyto 1amny 100aBISIOT COSAMHEHHs] FAJIOTEHHOM rpymibl?
1. 1HaT. 2. 1PJL. 3. APU

3. UeM oTaM4aIOTCS OCBETUTENbHAS JTIOMUHECLIEHTHAs, SJpUTEMHAas U OaKTepULIMIHAS
JIaMITbl HU3KOT'O IaBJICHUS:
1./InuHOM n31y4aromien BOIHBI. 2.CxeMoil BKJIFOYEHHUS. 3.Koncrpyxuueit

3. YkaxuTe IUIMHY BOJIHBI 00J1aaromiel HanbobIlei CBETOBON 4yBCTBUTEIBHOCTBIO.
1. 555 Hm. 2. 254 Hwm. 3. 680 HMm

4. Yemy paBHA CBETOBAs OTJa4a OCBETHTEIHHBIX JIIOMHHECIICHTHBIX JIAMIT
1. 50 mm/Br. 2. 80 nmm/BT. 3. 120 mm/Bt

5. KakoBa cBetoBas otnava jsamn J[PJI.
1. 20-30 am/Bt. 2. 40-50 mm/Bt. 3. 70-90 nm/Bt

6. B kakyro namny 100aBISIOT COETUHEHMS TaJIOT€HHON TPYIIIIBI.
1. APT. 2. APJI. 3. /IPU

7. KakoBa cBetoBas otnava jamn JIHar.
1. 90 JIm/Bt. 2. 160 JIm/BT. 3. 130 JIM/BT

8. Kakas nama OTHOCHUTCA K JIaMIIaM CBCPXBLICOKOI'O JaBJICHU.
L.APT. 2.JmaT. 3.JKcT

9. Uemy paBHa CBETOBasl OTAa4a OCBETUTEIbHBIX JJIOMHUHECLEHTHBIX JIaMIT
1. 50 1m/BT.
2. 80 nmm/BT.
3. 120 am/Bt
10. Ykaxkute eqUHHILY U3MEPEHHUS CHIIbI U3TYYECHUS:
1. Bart/cTepaauan
2. Bart/cekyHny
3. Bart/metp
11. Ykaxxute popMyiy onpeaeneHust SHepreTHIecKoi 00IyueHHOCTH:
1.E=®/S
2.0=Q/S
3.0=I/S
12. Ykaxxure equHHILY U3MEPEHHUS DHEPTETHUECKON O0y4eHHOCTH:
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1. ]/
2 Br/m®
3.Bart/crepanunan
13. YkaxuTe hopMyIly ONpeaeICHHS JIYIHUCTON IKCITO3HUIINH:
1.H=®-t
2.H=Et
3.H=It
14. Kakas BelM4UMHA PUHATA 32 €IUHUILY U3MEPEHHUS CBETOBOM IKCITO3ULIUHU:

1. JIrokc*c

2. Kanzena*c

3. Jlromen*c
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MeTtoanyeckue yKka3aHus 10 BbINOJTHEHUIO
Ja0OpPaTOPHO-NIPAKTHYECKHX PadoT

IMPABIWIA TEXHUKH BE3OITACHOCTU U BHYTPEHHEI'O PACIIOPAIKA
IIPU PABOTE CTYJAEHTOB B IABOPATOPUN

1. Jlida BBINOJIHEHUS MPAKTUYECKUX pabOT B J1aOOpaTOpUM MpernojiaBareib, Be-
JYUIUH 3aHATHUS, pa3JeNsieT CTyIEHTOB Ha OATPYIIIIbL.

2. CtyneHTsl 00s13aHBI TIOJIB30BATHCS TOJIBKO YKa3aHHOW WMJIM BBIIAHHOM TMpe-
M0/IaBATEJIEM AIIAPATYypPO U 000PYyAOBaHUEM.

3anpemaercss TporaTh, BKIOYATh WIH BBIKJIIOYATh PYOUSIBHUKY WIH JPYrUe MpH-
Oopbl 0e3 paspelieHus mnpenogaBaresis. OT OMMUOOYHOTO BKIIOUEHHUS MOMKET
ITPOU30MTH HECUYACTHBIN CITydail.

3. He momyckaetcst 3arpomMoxkaaTh pabouee MecTo 00OpyIOBaHMEM, HE OTHOCS-
IIMMCSI K BBIIOJIHSAEMOM paboTe, Tak KaK 3TO MOXKET SIBUThCS NPUYMHOW HECuacT-
HOTO CIIy4asl.

4. 3anpemaercss paboTtarh B JlabopaTopuu ogHOoMy. OOs3aTeNbHO MHPUCYTCTBUE
BTOPOI'O JIMLA JUIsl OKa3aHMsI IOMOLIY IIPY HECYACTHOM CIIy4ae OT 3JIEKTPUUYECKOIO
TOKa, I10’Kapa u T. II.

5. Ilpu cOopke 3IEKTpUYECKUX CXEM IPOBOAA, MOAAIOIINE HANPSDKEHHUE K CXEME,
HEO0OXOAMMO MOJKII0YaTh B MOCIEIHIO OYEpPEb MPU BHIKIIOUEHHOM MyCKOBOM
anmnapare.

6. Ilepen KakIbIM BKJIIOUYEHHEM CXEMbI HEOOXOIUMO MpPEayNpexaaTrb 00 3TOM
BCEX WJICHOB MOATPYIIIIHI.

7. Heobxoanmo u3beratb npsMoro cBeTa OT MCTOYHUKOB YJIb-
TpauoJIETOBOrO U MH(PPAKPACHOTO M3TYUYEHHUS, TaK KaK yKa3aHHbIE JyYHd MOTYT
BbI3BaTh OOJIE3HEHHOE COCTOSIHHME IJ1a3 KOHBIOHKTHUBUT WJIM OKOT TJIA3HOTO s0110-
ka. [Ipu pabore ¢ UICTOYHUKAMU YIbTPa(HOIETOBOTO, U3IYUECHUS CIEAYET OJ1€BATh
OYKH.

8. Ecnu npownsoiien HeCYaCTHBINA Cily4yal, CIEAYyeT OKa3aTbh I10-
MOIIlb MOCTPaJaBIIEMy M HEMEUIEHHO COOOIIUTH 00 3TOM PYKOBOJUTENIO WU
cTapuieMy JJabOpaHTy.

9. [To oxoHyanum pabOTHI MPUBEIUTE B MOPSIOK CBOE padbouee
MecTo. O KOHIE YOOpPKH 3asiBUTE CTaplleMy IO JJA0OpaTOpUH U TOJBKO MOCIE €ro
pa3penieHus MOKeTe OCTaBUTh J1ab0paTOpHIO.

10.
CTPOTI O BOCITPEIHAETCA!

1. Bxroyath CHIIOBBIE M OCBETUTENbHBIE PYOMIBHUKH 0€3 pa3pelieHus
PYKOBOJIHUTEIIS.

2. Bkiodarh cxeMy IOJ] HamnpsbkeHHeM 0e3 MpeABapUTENIbHOM MPOBEPKHU U
pa3pelIeHuss pyKOBOAUTENS.

3. [Ipou3BOAUTH MEPEKIIOUEHUE B CXeMaX, HaXOJSUIUXCS IO HarpsKe-
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HUEM.

4. OcTaBisaTh 0€3 HAOIIOICHUS CXEMY, HaXOSIIYIOCS MO/ HAMIPSHKCHHUEM.
5. 3aX0AUTh WK MPOTATUBATh PYKH 32 OTPaXJACHUs, 00JOKAYMBATHCS Ha
obopyoBaHue.

6. CHUMaTh WM TEpEeBEIIMBATh MPEAYNPEIKIAONINE U 3aMpPEHaiolIie
TUTaKaThl.

C npasuilamu mexHuKu 0e3onacnocmu npu paﬁome 6 9J1el<mp0mexnuttec1<0ﬁ
Jmﬁopamopuu O3HAKOMUJICA U 06}l3y)‘0€b UX 6bINOJIHAMDb.

Cmyoenm

(Iloonucy) (Damunus
Ho.)

JlaTa « » 20 T.

bubianorpaguyeckuii cnucox

OcHoBHo¥M

1.bapanoB JI.A. CBeToTeXHUKA U IICKTPTEXHOJOTHUS: yueOHOe TTocoOue i BY-
308/ JI.A. Bapanos, B.A. 3axapos- M.: KomocC, 2008.- 344 c.

2. baes B./. CBeToTexHUKa: MPAKTUKYM MOITHETPUUECKOMY OCBEIICHUIO U 00-
aydenuto: yueoHnoe nocooue/ B.U. baes. — 2 uzn.ucnp.u non. — M M3znarens-
ctBo FOpaiiT.2019 — 195 c.

3.baeB B.1. CBeroTexHunka. DNeKTprUeckoe ocBemeHune u oomydenue. - M.: Ko-
aocC, 2019. -: un. - (YueOHuKH U yuyeOHbIe MOCOOUS Il CTYACHTOB BBICILIHX
y4eOHBIX 3aBEJICHUM.

4 IlvuxoB JI.IT. YcTaHOBKM 2JIEKTPOOCBEIICHUS, MPOCKTUPOBAHUE M PACUET:
yaeonoe nocooue/JLIL. [luukos, O.I1. Moxoa.-M.:PT'A3Y, 2008, 107 c.

JOTOJIHUTEIBHBIN
5. IOnennu JI. M. CBeToTexHUKA U SIEKTPOTEXHOJIOTHS : yaeOHoe mocodue / JI.M.

KOnenuu. - 2-e¢ uzn., ucnp. u jgon. - Cankr-IlerepOypr : Jlans, 2020. - 104 c. wn.
YueOHUKY 11T BY30B.
5.CrpaBouHasi KHUTA ISl IPOCKTUPOBAHUS dJIEKTpUUYECKOro ocpemienus / .M.

Kuoppusar I''M. u ap. — CII6.: Dueprnaromusaart,1992.

MudopMaliMOHHbBIE PECYPCHI

6. JIekuu «CBETOTEXHUKA U AJIEKTpoTexHOoIoTum» http.//www.studmed.ru
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FOnennu JI. M. CBeTOTeXHUKA U AIEKTPOTEXHOJIOTHS : yueOHoe mocobue / JI. M.
Onennu. — 2 e uzn., ucnp. u gon. — Cankr-IletepOypr : Jlans, 2020. — 104 c. :
W1 — Y4eOHUKH 1JIsI BY30B.

Jlabopamopnas paboma 1.
UCCIEJOBAHUE JIAMII HAKAJIMBAHUSA
Ileab padoThL.
N3yuyenue ycTpoiCTBO M UCCIEAOBATH MIEKTPUUECKUE U CBETOBBIE XapaKTe-
PUCTUKH JIaMIT HaKaJIMBaHUS M UCIBITAHUE JIAMIIBI B ITYCKOBOM M paboueM pexu-
Max.

HODHI[OK BBIITOJIHCHUA Da6OTBI

1. 3anucaTh OCHOBHBIE TEXHUYECKUE(IIACIIOPTHBIE) JaHHBIE HCIOJIb3YyEMbIX
anmnaparoB U MpUOOPOB.
2. CoOpath a1eKTpuyeckyro cxemy (puc.l.2) s CHSTHS AIEKTPUUYECKUX U

CBETOBBIX XapaKTEPUCTUK JaMIl HaKaJTUBaHUS U O3HAKOMUTCS C BHEUTHUM BUIOM U
cxeMoi Jirokemetpa (puc.1.3 u puc.1.4)

3. N3MepuTh U MOCTPOUTH 3aBUCUMOCTH 3HAUYEHHUW TOKA, MOIIHOCTH, OCBE-
IIEHHOCTH, CBETOOTJAuyd, CBETOBOTO K.M.J. M TEMIIEpaTypbl HUTH Hakajga OT
HanpsHKEHUS TATaHUS.

4, Paccuurath JJINMHY BOJIHBI U3JIYYCHHA B 3daBUCUMOCTH OT TCMIICPATYPbI HUTHU
HakKaJia JIaMIIBI.
5. OdopMuth oT4eT 0 paboTe U CACIaTh BHIBOIBI
YKa3zaHusl K IPOBEJACHUIO pad0ThI
K n.l1.
TexHuyeckue JAHHBIC JIAMIIbI HAKAJIUBAaHUA
No HaumeHnoBanue Ennnnna Benuuuna unu
ILIL M3MEpEHHsI 0003HaYeHHE
1. Tun
2. HomuHansHOE HanpsHKeHHe B
3. MouHoCTb Bt
4, CBeTOBOM NOTOK JIM
5. Cpok ciryKObl q
IlacnopTHbIE TaHHBIE YJIEKTPOU3MEPUTEIbHBIX PUOOPOB
Ne HanmenoBanwme YcnoHOE O6o3HaueHne IIpenens Hopwmanbroe
ILII. npubopa o0o3HavYeHNE n3MepsieMon Wzmepenwii MOJIO’KEHHUE

BEITNIUHBI OT....JI0 (0003HaueHUE)

K n.2.
1) V3yuuTh yCTPOMCTBO JlaMIl HaKaJWBaHUS W COCTABUTH 3CKU3 KOHCTPYKIIUU
JIAMIIBI.
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Puc.1.1. KoHcTpyKIus JIaMIIbl HaKaJIuBaHUS
2) CoOpaTh DJIEKTPUYECKYIO CXEMYy I CHATHUS XapaKTEPUCTUK JIAMIIbI
HaKaJIMBaHUS

QF  Fu1
[, S
m
d o
N
(V]
FU2
—
e

Puc.1.2
3)O3nakomuTcs ¢ MoKCMeTpoM FO-116 1 ero s1eKTpUIeCKON CXEMOM.

Puc.1.3. Obwuti 6uo awoxemempa muna FO-116: 1-xopnyc npubopa,?2-
uMepumenbHas wKaa, 3-coeounumenshulll WHyp, 4-pacceueamens, 5-aKmuHblil
domosnemenm (0amuux),6-8-xanubpoounvle HACAOKU OUANAZOHO8 UBMEPEHUSL C
Koaghpuyuenmamu macumadbuposanus: 6- 1:10, 7- 1:100, 8- 1:1000, 9 nepexnio-
yamenb OUANA30HO8 UBMEPEHUs O COOMBEMCMBYIOUWUX KATUOPOBOUHBIX HACA-
OOK.

[Topsmox m3MepeHus: OCBEMIEHHOCTH C TIOMOIIBIO JIIoKcMeTpa tuma F0-116
COCTOWT B CJEAYyIOIIEeM. B 3aBUCHMOCTH OT IpeoyiaraeMoi OCBEIIEHHOCTH B Me-
CTe M3MEPEHHS BBIOPATh COOTBETCTBYIONIYIO KATHMOPOBOUHYIO HACAAKy, HAKPHITh
€10 aKTUBHBIN (OTORIEMEHT (JaTYMK OCBEIIEHHOCTH) 5 U HABEPHYTh PACCEUBATEND
4. [MoaxmouuTh (GOTOANEMEHT 5 ¢ MaCIITAOUPYIOIIEH HACAIKOW U paccerBaTesieM
4 mHYpOM K Kopmycy mpubopa. B 3aBHCHMOCTH OT B3ATOH MacmTaOUpyroien
HACaJKi HaXKaTh COOTBETCTBYIOINIYIO KHOIIKY 9 nuama3zoHoB n3mepeHus. [IpounsBe-
CTH U3MEpEHUe TI0 IIKaJie mpuodopa.

Ecnu oTkIioHEHWE CTPENKU U3MEPUTEIHHOTO MPUOOpa HE3HAYNTEIBHOE WIIH
CTpelika Tpubopa 3allKajuBaeT HEOOXOIMMO 3aMEHUTh MAaCHITaOUPYIOIIYIO
HacaJIKy Ha Jpyryto. B mepBom ciydae, ¢ MeHbIIUM KO3 UITMEHTOM MacIITaOu-
pOBaHMsI, & BO BTOPOM CIIydae, — ¢ OOJIBIIHM.

K n.3.

N3menss HanpsokeHWE Ha 3aKMMaXx JIaMITbl TP ITOMOIIK aBTOTpaHchopma-
TOpa, MO MOKa3aHUsAM MPUOOPOB CHSTH 3aBUCUMOCTh U3MEHECHHS TOKA, MOIITHOCTH
OCBEIICHHOCTH M CONPOTUBIICHUE HUTH HaKaja OT HampsbkeHusd. MHTepBanbl U3-
MeHeHus HanpsbkeHus npuHath 20 B. Bo BpeMs u3MepeHus oCBEIIEHHOCTU OpaTh
PA3HOCTh NOKA3aHUMU JIFOKCMETPA MPH BKIFOYEHHOM M BBIKJIIFOYEHHOM jnamie. Ty —
TEMIIepaTypy XOJOJHON HUTH HaKajla MPHUHSATh PABHOW TEMIIEpaType OKpyXKaro-
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el cpeasl. Re ) — CONMPOTUBIICHNE CIIMPAIN JIaMITbl HAKaJIMBAHUS TP TeMIIepa-
Type OKpy’Karoliei cpejbl. Pe3ynbTaTsl H3MepeHuit BHeCTH B Tabauiy 1.1 u mo-
crpouth rpaduku 3aBucumoctu: 1=f(U), R=f(U), T=f(U)

Taomuma 1.1.

M3mepenus PacueTsl

UEL

leL Pew Eee | Reo To Tw ReLw De. Hy [N

A Bt JIK OMm °C °c OMm M im/B

20

40

80

120

140

180

200

220

240

HanpsokeHus1(Om)

PacuerHblie (popMyibl
1. ComnporuBieHus TOpsYeH COUpPaTd B 3aBUCHMOCTU MPHIOKEHHOTO
UEL(U)

REL(U) = I
EL(U)

2. CBetoBo#1 MOTOK D (M) MPUHATH TIO CIPABOYHBIM JAHHBIM.

D
3. CBeroBas otmaua, 1M/BT Hy, = —EY)
PEL(U)
0 Recwy —Ro
4. Temnepatypa Tena Hakana C T = —
a * Ry

r7ie @ TeMIepaTypHbIi KO3(QPUIUEHT CONMPOTUBIEHUS AJi Bodb(dpama pa-
Ben 0,0052 1/rpan.,
R, - CONPOTHBIICHUE HUTU HaKaJla IPU TEMIIEPAType OKPYKAIOIIEH Cpeibl.

5. Cerosoit KITJI(n) = Pe ) _ Pe )
6837, * Py, 683%0,9% Py,

rae 7, - kodgduimeHt npeoOpa3oBaHMsI MOIIHOCTH JIAMITBI B JTy9UCTHIN T0-

ToK, T.¢ Jyuuctbii KIIJ. Jns nmammnbl HakanuBaHusl OOINET0 Ha3HAYEHUS MPU

u=u,

ko3¢ punment 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'paduxk 1.1. 3aBucumoctu 1=Ff(U), P=Ff(U), E=f(U)

=
o

i

-

()

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

I'paduk 1.1. 3aBucumoctu H=F(U), T=F(U), n=Ff(U)
K n.4 PaccunrtaTh JIMHY BOJHBI M3]Iyd4EHHUS B 3aBUCHMOCTH OT TEMIICPATYPhl HUTH

HaKaJia JIaMIIbI.
Tabmuna 1.2

[TapameTps! 3HaueHus MapaMeTPOB

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

A HM

I[JII/IHy BOJIHBI OIITHYCCKOI'O HM3JIYUYCHHA PACCUUTATh HAa OCHOBAHHWM 3aKOHA

3
Buna (am) Ay = w
BbiBoabI o padorte

1. BnusiHue HanpsiKeHUsl Ha mapaMeTphl JaMITbl HAKATMBAHUS
2. CnexkTp U3mydeHUs JIaMITbl HaKaJIMBaHUSL:
3.CBeTooTaaya jJaMIibl HAKAIMBAHUS PaBHA!
4. Cpok ciy>kObl JJTaMITbl HaKaJTMBaHUS:
S.IIpenmyiiecTBa U HEAOCTATKH JIaMIT HAKAJIMBAHUSA

6. HpI/I‘-II/IHa BbIXOJ4d U3 CTPO:A JIaMIIbl HAKAJIMBAHUA B MOMCHT BKJIIO-

YCHUA

Jlabopamopnas paboma 2
NCCIEAOBAHUE JIIOMUHECIHEHTHOMU JIAMIIbI.
[{ean paboTh
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N3yunTh yCTpOWCTBO, CXEMBbI BKIIFOUEHHUS] W MTPUHIIUIT JCUCTBUS JIFOMUHECIICHT-

HBIX Jamil. VccienoBaTh 2IeKTPUUECKUE U CBETOBBIE XapaKTEPUCTUKHU.
[ops10K BBINMOTHEHUS] paOOThI
1. 3anucaTh OCHOBHBIE TEXHUYECKHE(TIACTIOPTHBIE) JaHHBIE HCIOJIb3YyEMbIX
anmnaparoB U puOOPOB.
2. CoOpaTph aeKkTpuueckyro cxeMy (puc.l.2) mist CHATHSA SJIEKTPUUYECKUX U
CBETOBBIX XapaKTEPUCTUK JIIOMUHECIIEHTHOM JIaMITbI
3. N3mepuTh W TOCTPOUTH 3aBUCHUMOCTHA 3HAYE€HWW TOKAa, MOITHOCTH,
HaIMpsHDKEHUST Ha JlaMmIie, APOCCEle M OCBEIICHHOCTH B BBIOPAHHOW TOYKE OT
HAIPSHKCHUS CETH.
4, OdopmuTth oTUeT 0 pabOTE U CACTATH BHIBOIBI.
Ykazanus K MpoBEICHUIO PA0OThI

K. n.1.
TexHuyeckue JaHHbIE JIOMHUHECLEHTHOM JIaMIIbI
Ne HanmenoBanue Engununa Bennuuna unmn
TLIL. M3MEPEeHHS o003HavYeHNE
1. Tun
2. HomuHansHOE HanpshkeHue B
3. | MommHocTth Bt
4. CBeToBO# MOTOK ™M
5. Cpoxk ciryK0bI q
HacnopTHme HJAHHBIC JJICKTPOUIMEPUTECITbHBIX le/lﬁopOB
Ne Hanmenosanne VYcnosHoe O6o03HaueHNe IIpenenst Hopwmanbsnoe
ILII. npudopa o0o3HavYeHNE u3MepseMoi Wzmepenwii MOJIOKCHHUE
BEITUIHHBI OT....JI0 (o003HaueHUE)
K n.2.

1) 3yuuTh yCTpOMCTBO JTFOMUHECLEHTHOW JIAMIIbl, YCTPONCTBO M Ha3HAUYCHUE
IIyCKOPETYJIUPYIOLIEH anmnapaTypsbl U BBITOJIHUTH 3CKU3 €€ KOHCTPYKLUH.

Puc.2.1. KoHcTpyKIyst JIIOMUHECIIEHTHOM JIAMITBI.
2) CoOpaTh 2JEKTPUUYECKYIO CXEMY JJI CHATUS XapaKTePUCTUK JIFOMHHEC-
LIEHTHOM JIaMIIbI

2208 Cv) X 69 )

Puc.2.2. IlpuHiunuanbHas 3JIeKTpUUYecKasi cTapTepHasi cxema BKIIOUEHUs
JIOMHUHECLIEHTHOM JIaMITbl
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K n.3. 3aBUCMMOCTH TOKa, MOIIIHOCTU JIAMIIbl K CXEMBbI, HAMIPSHKEHUS Ha JlaMIle U
OCBEILIECHHOCTU OT HAIPSKEHUS IUTAHUSL CXEMbI MTOJIYYar0T, U3MEHSS HANPSHKEHUE
npu moMoIu aBroTpancopmaropa. MurepBan uzmepenuit npuaats 20 B. M3me-
peHus HauaTh C HanpspkeHus paBHoOro 250 B. OcBelEHHOCTh OT JaMIIbl B TOYKE
Ha IUIOCKOCTH ONPEIEINUTh KaK Pa3HOCTh MOKA3aHUM JIFOKCMETPA MPU BKIIOUYECHHOU
U BBIKJIIOYEHHOW namme. Pe3ynbrarel m3mMepeHuid BHecTH B Tabmwmiy 2.1. Bxito-
YUTh JIEIOMHUHECHEHTHYIO JIAMITY U U3MEHAS HANpPsHKEHUE MOJIYYUTh SKCIEPUMEH-
TaJlbHbIC 3aBUCUMOCTH OT TMOJBOAMUMOIO HAMNPSDKEHUS CIICAYIOMMX BEIUYUH: Ha
3akumax Jamnbl (Ug), apoccenst (Up), momHocTH 00Ka (JlaMma-+apoccelib)
(Pgs1), mamribr (Pg ) u mpoccenst (P ), Toka samrsl (I ) n ocBemenHoctH (E).
Tabmuna 2.1

JlanHble onbiTa PacueTHbIe BeTHUHHBI

PgaB | Pu B | Pee U U B | Ie E D, HeL Hga CosQ
T T Bt B LA | aK | aM am/Br | am/Bt

Nem.in
Uc,B

250

220

180

160

140

100

80

60

[1o mOJIy4EHHBIM JAaHHBIM BBIYMCIIUTH CIEAYIOIIHNE BETUYUHBI I KAXKIOTO
3HAYEHUA HaNpsKeHUs Tadbnuibl 2.1.
PACYETHBIE ®OPMYJIbI
CBeToBoii NOTOK

E
@, =Dy, *E_

H

rae @, -CBETOBOU MOTOK JIAMIIBI ITPU JAHHOM HAIPSKEHUH, JIM; @, - CBETOBOH I10-

TOK JIaMIThl TIPM HOMHUHAJILHOM HAaINpPsOKCHUU(TIPUHUMACTCS M3 CIIPABOYHBIX JIaH-
HBIX JIJI JAHHOTO THUIIA JIaMIIbl), IM; £ — OCBEIIEHHOCTb, U3MEPEHHAs MPU JaHHOM
HANPsDKEHUs, JK; Ey; — OCBEIEHHOCTh, U3MEPEHHAS NMPU HOMUHAJIBHOM HAaIlpsikKe-
HUU, JIK.

CBeTo00T/I12a4a JJAMIBI

H =21 1w/Br.

J
EL
CgrerooTaaua 0J0ka (Jiamna-+apoccesib)
__ Y
PEL + PLL ’
['ne - @, - cBETOBOM NOTOK JIAMIIBI [IPA JAHHOM HAMPsKEHUH, JIM.

o mM/BT.

P., P, - COOTBETCTBEHHO MOIIHOCTb JIAMIIBI M JPOCCEIIS IIPU TOM K€ HAIPKEHUU

cetu, BT.
Ko3¢ppuuueHT MOIIHOCTH CXEeMbI

PE/Y

COS¢p = ——.
UC * IEL
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[To marabIM TabmHIme! 2.1 moctpouts rpaduxu 3aBucumoctend Ug, Iy, Py, Pel,
HeL, Hiy, gL, 1 COSQ OT HANPSHKEHUS CETH.

W
B
U(8)
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I'padux 2.2
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I'paduk 2.3
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®n oM
cos ¢

I'padux 2.4
BbiBoabI o padorte
1. OOBACHUTD PYHKIIUU OAIIACTHOTO COMPOTUBIICHUS, CTapTepa U KOHIECHCATOPOB
B CXE€MaX BKJIIFOYCHUA JJFOMUHCCICHTHBIX JIAMII. KaxkoBrl HCOOCTATKHU U IIPCUMYIIC-
CTBa ApOCCCIIAd IIpU IPUMCHCHHUH €I'0 B CXEMC BKIIIOUCHHA HIOMHHGCH@HTHOﬁ JJaM-
1bl, Iepe IPYTUMH BUIAMH OaJUTACTHBIX COMTPOTHUBIICHUIA?

2. Kak n3MeHs10TCS OCHOBHBIC CBETOTEXHUUCCKHE XapaKTCPUCTUKHU JIFOMHU-
H€CLI€HTHOI>1 JIaMIIbI IIPpY U3MCHCHWH HAITPAKCHUA MUTaHUs?

3. KakoBbBI OCHOBHEIEC MNpCuMyIcCTBa U HCAOCTATKH JITOMHHCCICHTHBIX
JIaMII I1I0 CPpaBHCHUIO C JIaMIIaMH HaKaJIuBaHUs?

4. Ot kakux (akTOpPOB 3aBUCUT CPOK CITYKOBI TFOMUHECIIEHTHOM JIaMITbI?

Jlabopamopnas paboma 3
HNCCIIEJOBAHUE JIIOMI/IHECHEHTHOﬁ JIAMIIBI BBICOKOI'O
JNABJIEHUS THUITIA JIPJ1
Ileap paboTHI
[lenbto pabOThI SBISETCS M3YYCHUE CXEMbl BKIIIOUEHHUS M XapaKTEPUCTHUK
pa3psAAHON JIIOMUHECIEHTHOW JIaMIbl BBICOKOTO AaBiieHust Tuna JIPJI u npoene-
HUE€ UCTIBITAHUI JIAMIIBI B ITyCKOBOM PEKUME.

[opsi10K BBIMOTHEHUS pA0OThHI

1. 3anucath OCHOBHBIE TEXHMUYECKHE (MACHOPTHBIC) JAHHBIE UCCIIEYEMOM YEThI-
pEX anekTpoaHou Jamibl Tuna J(PJI, anekTpoanmaparypsl 1 U3MEPUTEIBHBIX MPU-
OOpOB, HCTIOIB3YEMBIX B IAHHOH padoTe.

2. Tlo TumoBO# cxeme BKIIIOUEHUsS 4eThIpEX anexkTpoanoi jammsl JIPJI puc.3.1
YSICHUTh OCHOBHBIE JIEMEHTHI U y3J1bl, UX HA3HAYEHHUE U MPUHLHUI PAOOTHI.

3. CobGepute cxemy puc.3.1 ¢ BKIIOYEHHEM HEOOXOIUMBIX U3MEPUTEIbHBIX MPHU-
OOpOB W MOJ HAONIOJACHUEM IMPENoJiaBarelisi MPOBEIUTE UCIBITAHUS U CHUMUTE
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nyckoBble Xxapaktepuctuku Jamnbl Iy = fi(t), Uy = f5(t), Py = f3(t), Ex = f4(t).

4. Ha ocHOBaHHMM TOJYYEHHBIX KCIIEPHUMEHTAIBHBIX JaHHBIX MOCTPOUTH ITYCKO-
Bble XapakTepuctuku jgamisbl | = fi(t), Uy = f,5(t), Py = f3(t), Ex = f4(t) cosey = f5(t)
U TPOaHAIM3UPOBATh MOJTYYCHHbIE 3aKOHOMEPHOCTH M3MEHEHUS 3TUX XapaKTepH-
CTHK.

5. Caenathb BBIBOJBI IO PabOTE, OTMETUB MOJIOKHUTEIbHBIE U OTPHUIIATEIbHBIE CTO-
POHBI JIIOMUHECUEHTHBIX Pa3psAIHBIX JaMIl BbICOKOTO nasieHus tuna PJI. Ilpu-
BECTHU 3HAYCHHs] HOPMATUBHOTO cpoka ciy>kO0bl iamn tuna J{PJI (1), eé cBeTooTHa-
vy (1M/BT) 1 CpaBHUTH WX C TIOKA3aTEISIMH JPYTUX TUIIOB OCBETUTENIBHBIX JIAMII.

YKkazaHus K IpOBEACHUIO Da6OTBI

Km 1.

OcHOBHbIE TeXHMYECKHE (TACIOPTHBIC) IaHHBIE MCCIEAYEMOM YEThIPEX
aneKTpoHOM Jammnbl Tuna JIPJI, snekTpoanmapaTypbl U U3MEPUTENBHBIX NPUOO-
POB, UCIIOJIb3YEMBIX B JAHHOM paboTe 3anucaTh B KPAaTKOM BHJIE.

K. 2.

Ha puc.3.1. IIpexncrasiieHa cxeMa UCIIBITaHUS YETHIPEX JIEKTPOJIHOMN JIaMIIBI
BbICOKOTrO naBieHus tuna J[PJI. 3a cu€r BHyTpEHHUX BCIOMOTATEIbHBIX JIEKTPO-
0B o0ecrieunBaeTcs 3axuranue namiel EL u e€ pasropanue ¢ nepexogom ayro-
BOTO pa3psja Ha OCHOBHbIE pabouue 37eKTpoAbl. OrpaHMYeHUE TOKa JamIlbl Ha
YpPOBHE HOPMHUPOBAHHOTO paboyero 3HaueHus odecrneunBaercs apoccenem LL.

Amnepmetrp PAI u ToxoBas oOmoTka BatT™MeTpa PW BkitoYeHBI mocie-
JIOBATEIbHO B ENb NUTaHUs Jiamnbl. BonsTMeTp PV 1 00MOTKa HampsbkeHUs
BarTMeTpa PW BKIIOYEHBI MNapajuiedbHO BBIBOJAAM JaMmbl. POTONpPUEMHOE
ycTporictBo BL mrokcmeTpa PA2 moMemaroT B MeCTe KOHTPOJIHHOTO U3MEPEHUS
OCBEIIEHHOCTH.

K. 3.

JIns mpoBEEHUST UCIBITAHUS JIaMIIBl B IIyCKOBOM PEXUME MOJKIFOYAIOT
CETEBOE DJIEKTPOMUTAHUE U MPOU3BOIAT IO U3MEPUTEIBHBIM MTPUOOpaM 3aMephl
4yepe3 OINpelesIEHHbIE IPOMEXYTKH BPEMEHHU, B TEYEHUH KOTOPBIX MapaMeTphl
JaMITbl B TyCKOBOM PEKHMME CYIIECTBEHHO U3MEHSIOTCS. 3aBepllIeHue MyCKOBO-
ro pexuma JIaMIbl ONPEAeSOT 0 HACTYNUBIIUM CTaOMJIbLHBIM 3HAYEHUSIM M 0-
Ka3aHUW HW3MEpUTEIbHBIX NpUOOpPOB. Pe3ynpTarhl HM3MEpeHUil 3aHOCIATCA B
Tabauny 3.1.

QF PW  PA1l LL

o \ ¢ .
Puc.3.1. Cxema ucnvimanui yemwipéx snekmpoonou aamnst J[PJI.
Tabnuma 3.1

| Nonm. | 2 | 2 | 3 | 4 | s | & | 1 | 8
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t,C

I, A

Ug,B

PJI: Bt

Ex, nx

COSQy

3HavyeHne K03(QUITMEHTa MOIITHOCTH PacCUUThIBAIOT: COSQ; = Pr/(Uy Iy).

Kn.4.

Ha ocHoBaHum 3KcIepuMEHTANBHBIX JaHHBIX Tabmuibl 3.1 Ha rpadukax
puc.3.2 u puc.3.3 crpost myckoBeie xapaktepuctuku Iy = fi(t), Uy = f,5(t), Py =
f3(t), Ex = f4(t), COSQpj = f5(t)

HaumeHoBaHUsI, TUNIHI M TEXHUYECKHE JaHHbIE

HCIIOJIB3YEMBbBIX ANIIapaToB U U3MEPHUTECIbHDBIX HpPIﬁOpOB

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

HCCJEJTOBAHUE HATPUEBOM JTAMIIBI TUIIA JIHaT

[Henb paboTHI
[lenpro pa®oOTHI SBJIIETCS M3YYSHHE CXEMbI BKIIIOUCHUS W XapaKTEPUCTHK
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HatpueBou namibl Tina JJHaT m npoBenenue ucneitanuii 1amMnel B IIyCKOBOM pe-
KUME.

[ops10K BBIMOTHEHUS] paOOThI
1. 3anmucaTh OCHOBHBIC TEXHUYECKHE (TTACTIOPTHHIC) JaHHBIC HUCCICAYEMON HAaTpHUe-
BOH JIaMIIBI, JIEKTPOANIAPATYPhl U U3MEPUTEIBHBIX MPUOOPOB, MCIOIB3YEMBIX B
JTaHHOM padore.

2. Tlo TMIIOBOI cXe€M€ BKJIIOYEHUSI HATPUEBOM JiamIbl pUc.4.]l ySICHUTH OCHOBHBIE
OJIOKH U Y3JIbl, X Ha3HAYCHHWE W TIPUHIIMIT PAOOTHI.

3. CobGepute cxemy puc.4.l ¢ BKIIOYCHHEM HEOOXOJMMBIX W3MEPHUTEIBHBIX MPU-
OOpOB W TOJ HAOJIOJEHUEM MPETOaBaTeisl MPOBEIUTE HMCIBITAHUS U CHUMHUTE
IIyCKOBBIE XapaKTePUCTUKH HaTpueBoi gamibl |y = f1(t), Uy = f(t), Py = f3(t), Ex =
f4(t).

4. Ha OCHOBaHHMHM IOJIyYCHHBIX JKCIEPUMEHTAIBHBIX TAaHHBIX MOCTPOHUTH ITyCKO-
Bble Xapaktepuctuku |y = fi(t), Uy = fo(t), Py = f3(t), Ex = f4(t), cosey = f5(t) m
POAHAIM3UPOBATh MMOJyYCHHbIC 3aKOHOMEPHOCTH HM3MEHCHHS JTHX XapaKTepH-

CTHK.
5. Cnenathb BBIBOJIBI 110 pabOTe, OTMETUB TIOJIOKHUTEIIbHBIE U OTPUIIATEIIbHBIE CTO-
POHBI HAaTPMEBOH Jamibl. IIpUBECTH 3HAYEHUS HOPMATHMBHOIO CPOKa CIyXKObI
HATPHUEBOU JaMIibl (4) U e€ cBerooTnady (JiM/BT) U CpaBHUTH UX C MOKa3aTEIsIMU
JPYTUX TUIIOB OCBETUTEIHHBIX JIAMII.

YKkazaHus K IpOBEACHUIO Da6OTI>I

Ko 1.

OcHOBHBIC TeXHUYECCKHE (TACIOPTHBIC) AaHHBIC HCCICAYEMON HaTpHUEBOU
JIaMIIbI, AJICKTPOAIapaTypbl U U3MEPUTEIbHBIX IPHOOPOB, UCIIOJIB3YEMBIX B JIaH-
HOM paboTe 3amucaTh B KPaTKOM BHJIE.

K. 2.

Ha puc.4.1. [lpeacrapineHa TumnoBasi cxeMa BKJIIOYEHUS HATPUEBOU JIaMIIbI
BbIcOKOTr0 naBieHus tuma JIHaT. [{ns oGecrieuenus BkiroueHus jdamibl EL B cxe-
Me TIpeIyCcMaTpUBAETCsl UMITYJIbCHOE 3axkuratoiee ycrpoiictBo (U3VY), kotopoe B
HAYaJIbHBIA TEPUOJ BKIIIOUECHHS JaMIbl BbIPAOATHIBAET BBICOKOYACTOTHBIE HM-
nynbehl yactoron 500 ' m HanpsbkeHnem 110 4,5 kB, KOTOpbIe TPUKITAIBIBAXOTCS
K JJaMIie ¥ 00ecTeunBaroT €€ pazkuranue, mocie yero 6ok M3V orknrouaercs.

U3y
l ~ Cetb c];

Puc.4.1. Tunosas cxema sxnouenus nampuesot aamnol muna /{HaT.

K. 3.

AMmiepMeTp ¥ TOKOBasi 0OMOTKa BAaTTMETPa BKIIIOYAIOT MOCIEA0BATEIHHO
B I[€TTh TUTAHUS JaMIIbl. BobTMETp U 0OMOTKA HAMPSKEHHST BATTMETPA BKITIO-
YalT NapaJuIeIbHO BbIBOJAAM JaMIlbl. DOTONMPUEMHOE YCTPOUCTBO JIFOKCMETpa
MOMEIIAIOT B MECTE€ KOHTPOJBHOTO H3MEpEHHus ocBemEHHOCcTU. [locie 3toro
MOJKJIFOYAKOT CETEBOE JJICKTPONUTAHUE W MPOU3BOAAT IO H3MEPUTEIbHBIM
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npubopaM 3amMepsl Yepe3 onpeeEHHbIe TPOMEXYTKH BPEMEHU, B TEUCHUHU
TOPBIX MMapaMETPHI JIAMIIBI B IIyCKOBOM PEKHMME CYLIECTBEHHO U3MEHSIOTCA.

KO-

3a-

BCPIICHUC ITYCKOBOT'O PpCKUMA JIaMIIbI OIIPCACIIAIOT 110 HACTYIIU BINUM CTaOMJIb-
HBIM 3HA4YCHMSIM IIOKa3aHMUU U3MCPUTCIIBHBIX HpI/I60p0B. PGSYHLTaTI)I

W3MEpPEHUI 3aHOCATCS B Tadnuiy 4.1.
Tabmauma 4.1

Nerr. 1 2 3 4 5 6 7

8

t,C

I, A

Uy B

PJ‘[, Bt

Exk, nx

COSQy

3HaueHue K03(PPHUIMEHTa MOIIHOCTH PacCUnThIBAtOT: COSQy = Py/(Ujy Ij).

Km4.

Ha ocHOBaHWHM 3KCIIEpUMEHTAIBHBIX JTaHHBIX TaOuIbl 4.1 Ha rpadukax
puc.4.2 u puc.4.3 crpost myckoBsle xapaktepuctuku Iy = fi(t), Uy = f,(t), Py =

f3(t), Ex = f4(t), cosoy = f5(1).

In,A Un,B Pn,BT
A A

Puc.4.2.

Ek,ik cosd

A A

Puc.4.3.
HaunmeHoBaHus, THNIBI M TEXHHYECKHE JaHHbIE
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HCIIOJIB3YECMBIX alIapaToB U U3MECPUTEC/IbHDBIX I[pPIﬁOpOB

BbiBoabI o padorte

Jlabopamopnas paboma 5
NCCIEJOBAHUE NICTOYHUKA UHOPAKPACHOI'O U3JIYYEHUSA
Ilesab padoTHL.
N3y4nTh yCTPOHCTBO M MCCIIEAOBATH AJICKTPUUYCCKUE U ONTHYECKUE XapaK-
TEPUCTUKU UCTOYHUKOB MH(PPAKPACHOTO U3ITYUCHUSI.
[Tops/10K BBIMOTHEHUS] PAOOTHI

1. 3anucaTh OCHOBHbIE TE€XHUYECKHE (TACIIOPTHBIE) JTaHHBIE HCIOJIb3YEMbIX
amnraparoB U MPUOOPOB.
2. CoOpath 31eKTpUYecKyro cxemy (puc.5.1) s CHSTHSL SIEKTPUUYECKUX U
CBCTOBLIX XapPaKTCPUCTHK I/IHCbpaKpaCHBIX JJaMII HaKaJJUBaHUS.
3. I/IBMCPI/ITB H IMOCTPOUTHb 3aBUCHUMOCTH 3HAUYEHUM TOKA OT HaIIpsKCHUS ITMTA-
HUs. CBETOBOTO U I/IH(i)paKpaCHOFO ITOTOKOB OT HAIIPSI?KCHUSA I TAHNA.
4, HOCTpOI/ITB 3aBUCUMOCTDB CBCTOPACHIPCACIICHUS OT yIjia U3JIYYCHUA Q.
5. OdopMutTh oTYET 0 pabOTE U CACIATh BHIBOIBI
YKka3zaHus K NPOBeJAeHNI0 Pa00ThI
K n.1.
Texuuueckue nanuble HHGpakpacHoii Jamnbl UK3K
Ne HaumenoBanue Ennnania Bennuwnna nnn
TLII. M3MEPCHHUS 0603HaueHNE
1. Tun
2. HoMuHansHOE HanpshkeHue B
3. MouHocTb Bt
4, CBeTOBOM MTOTOK M
5. Cpox ci1y»)05I q
Texunueckue 1aHubie jgamibl KI'
No HaumenoBanue Ennuania Bennuwnna nnn
TLII. M3MEPCHUS 0003HaUeHNE
1. Tun
2. HomuHaneHOE HanpshkeHue B
3. MomHocTh Bt
4, CBETOBOI MTOTOK M
5. CpoK Ci1y»)OBI q
INacnopTHbIE JaHHBIE YJTIEKTPOU3MEPHTEIBHBIX MPUOOPOB
No HaumenoBanue YcaoBHoe O06o3HauyeHHe [Ipenenst Hopmanbnoe
ILII. pubopa o0o3HavYeHNE n3MepseMon Nzmepenmit MOJIOJKEHUE
BEITNIUHBI OT....JI0 (0003HauEcHUE)

K n.2.
1) N3yuuts ycrpoiictBo tamn MK3K, KI' 1 cocTaBUTh 3CKU3 KOHCTPYKLMH JIaMII.
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Puc.1.1. Koncrpykuums mamn MK3K u KT'

2) CoOpaTh 2JIEKTPUUECKYIO CXEMY JJIsl CHATUS XapaKTEPUCTHUK JaMIl
QF  Fu1

Puc.5.1 Dnektpuueckas cxema s uccienoBanus ncrounnka UK uznyuenus
Kn.3

Tabauuna 5.1
Jlamna UK3K Jlamna KT'
Norr.am. U_]'[’ B II/IK3K, A q)I/IK3K9 Bt U_]'[,B IKr, A q)Kr, Bt
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

[Io maHHBIM OIBITA PACCYUTATh 3aBUCUMOCTH MOJHOTO JIYYUCTOIO MOTOKA JIAMIIBI
OT HAIIPSKEHUS.

B mpuOnmkeHHbIX pacueTax MOXKHO MPHUHATb, YTO CyYMMapHbIe MOTEpH
HaIPSDKEHUST MTPOIIOPLIMOHAIIBHBI TOKY M COCTaBIIIIOT OK0JIO 15%, cinepoBaTelbHo,
BEJIMYMHBI TOJHOTO JYYHCTOIO MOTOKA JIAMII IIPH PA3JMYHBIX 3HAYEHUAX TOKA U
HaIpsKEHNUS] MOKHO BBIYHCIIATH KaK ®~085+U =1 , BrT.

3Ha4YeHUs MOJTHOTO JTYYHUCTOr0 MOTOKA BHECTH B TaOumIly S.1.
[ToCTPOUTL KPUBBIE BOJBTAMIIEPHBIX XapaKTEPUCTUK | = fU,), 1l =f(U,)

aamn (Puc 5.2) m xpuBbIe 3aBUCHMOCTH IIOJHOIO IIOTOKA JIAMII OT HAIPSDKEHUS
Dpeye = FU,), Oy = F(U,) (Puc. 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 cuarus xpuBou cBetopacnpenenenus, Jamny MK3K 3akperusaror Ha
LITATUBE, KOTOPBIM aeT BO3MOKHOCTh II0BOpaynBaTh €€ Ha 360° B BEPTUKAJIBHOU
IIJIOCKOCTU BOKPYI' OCH, IPOXOIAIIEH 4yepe3 Tesno Hakaua. IIpueMHUK u3iydeHus
yCTaHaBIMBalOT Ha pacctosHuu 0,5+1 M OT naMmbl TakuM oOpa3oM, 4yTOObI OH
pacrionarajcs 1oj U3jay4daresieM B TOH K€ BEPTUKAJIBHOU INIOCKOCTH, IIPOXOIALIEH
yepe3 oCb CUMMETpuUH Jamnsbl. [lpyu n3mMeHenuu yria usnydeHust o (yria MEexIy
OCbI0 CHMMETPHH JIaMIIbl U HalpaBJICHUEM Jy4ya Ha (POTONPUEMHHUK), TyTEM
ITIOBOPOTA JIaMIIbl, PACCTOSIHUE MEXKIY M3JIy4aTeJIeM U MPUEMHUKOM JOJDKHO OCTa-
BATHCS ITOCTOSTHHBIM.

Kpusyro ceeropacnpenenenus nammnsl KI1-200-1000 cHuMaioT B MI0CKOCTH,
NEePHEeHANKYJIAPHON OCH CBETWJIbHUKA. B KauecTBe M3MepUTENbHBIX TPUOOPOB HC-
NOJIB3YIOTCS (DOTOAMO M MUJUIMAMIIEPMETP, OTIPATYUPOBAHHBIA HA MHTErPalib-
HYIO 00JIyd4eHHOCTh B MBT/CM® MJTH MMEIOIHMIi IPaJUpOBOYHbIC KPHBBIE E = f(1)
rae | BenmuuuHa (OTOTOKA, MOJIb3YSACh KOTOPBIM MO BEIMYMHE (POTOTOKA HAXOMAAT-
csi 00JydeHHOCTD. [lanee o HailIeHHOW 00JIy4YeHHOCTH M 33JJaHHOMY PaCcCTOSHUIO
(h) B CM OT HCTOYHHKOB JI0 TIPUEMHHUKA PACCUNTHIBAIOT BEJIMYKMHY CHIIBI CBETA:

| =E-h? Br/p.
JlanHple 3aHOCATCS B TaOI. 5.2.

Tabmuma 5.2
Jlamma UK3K Jlamna KT"
z = [Toxazanus O6myuen- Cuna [Tokazanus O6myuen- Cuna
° & MUJLIMAMIIED- HOCTB, E ceera J, MUWIIMAMIEpP- | HOCTh, E cBeta J,
» = | merpa, |(MA) | (MBr/em®) | (BT/cp) | merpa, | | (MA) | (MBr/em?) | (Br/cp)
5
10
30
50
70
90

[To manubIM TabauIel mocTpouTh KpuByto KCP J =f(a) a1 o0enx mamn
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7, Br/cp

s s

Puc. 5.4.

BbIBO/1bI 110 PABOTE
1. Kakue ucTouyHUKH MH(PPAKPACHBIX JdydYel MPUMEHSIOTCS B CEIBCKOM XO3SIMCTBE
U JIUIS KaKuX 1eaen?

2. HazoBuTe rpanuiisl 001acTy JIJTMH BOJIH UHPPAKPACHOTO U3ITYUCHHUS.

3. Ilepeuncnure oTinuusi UHGPAKPACHBIX 3€PKATBHBIX JIAMIT OT JaMIl HaKa-
JIMBaHUS 00IIETO HA3HAUYCHMUSI.

4. TlepeuncauTe JOCTOMHCTBA M HEAOCTATKH JIAMII HAaKAJIMBAHHS C TaJOTCH-
HBIM ITUKJIOM.
Jlabopamopnas paboma 6.
NCCIEAOBAHUE JIAMII YJIBTPA®UOJIETOBOI'O
N3JTYUYEHUSA TUIIA APT
Iesab padoTHL.

N3yuuTh yCTPONCTBO M UCCIIENOBATDH AJICKTPUUECKUE XaPAKTEPUCTUKH JIAMIT
yIbTPa(HOIETOBOTO U3IYUCHHUS M UCTIBITAHUE JIAMITBI B TTyCKOBOM U pabodem pe-
KUMax.

[lops10K BBINOTHEHUS paOOThI
1) O3HaKOMUTBCA ¢ KOHCTPYKIMEN U MpUHLIMIIOM padboTel jamm [IPT.
2) M3yuuth myckoperyaupymwoiyto amnmapatrypy jamibsl JIPT u cxemy eé
BKJIFOUCHHS.
3) CHATH B IEPUOJ 3KMIaHKS JIAMIIbI 3aBUCMMOCTH CHJIBI TOKa Jamiibl (1),

HanpspKeHue amnbl (1,), Hanmpspkenus Ha apoccene (U, ) MommocTH nam-
b1 (P,), obmeit MomHocTH (P, ) K03 (HIMEHTa MOIIHOCTH OS¢ OT Bpe-
MEHH.

4) CHATb 3aBUCUMOCTh OCHOBHBIX napaMeTpoB Jiamnbl JIPT-400 ot Bennuu-
HBI HATPSKEHHS TUTAIOIIEH CETH.

5) OgopMuUTh OTUET U clIeNIaTh BBIBOJIBI IO paboTe
Yka3aHus K NpoBeJeHNI0 padoThl

K n.1.
Texunveckue faHHblie Jamnbl JIPT
Ne HaumenoBanue Enmununa Benuunna nan
TLII. WM3MEPCHHUS 0003HaUCHNE
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1. Tun

2. HomuHansHOE HalpspKeHHE B

3. MoIHOCTh Br

4. CBETORBOI MTOTOK M

5. Cpoxk city OBl q

ITacnopTHBIE TaHHBbIE YJIEKTPOU3MEPUTEIbHBIX IPUOOPOB

Ne HaumenoBanue YcnoBHOE O6o3HaucHHE IIpenenst Hopmanbenoe
ILIL. mpubdopa obo3HaueHNe H3MEpPSIeMON M3mepenmit TTOJIOKEHHE

BEITNIMHBI OT....JI0 (06o3HaueHME)

K n.2.
1) M3yuuts ycTpoiicTBoO yapTpaduosieroBoi gammnsl Thuna JIPT u cocTaBuTh 3cKH3
KOHCTPYKIIMH JIAMIIBI.

Puc.6.1. Koncrpyknwus mamner JJPT
2) CobOpath AJIEKTPUUECKYIO CXEMY Ul CHATHUS XapaKTepuCcTUK jJamnsl 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

Jlamma JIPT mpexactaBasier coboi mpsiMyro TpyOKYy M3 KBaplleBOrO CTEKIa,
0 KOHILIaM KOTOPOW BIasHbl BOJb(PpaMoBbIe 3EKTpoabl. B TpyOKy BBelIEHO He-
00JBIIOE KOJIMYECTBO PTYTU W MHEPTHOrO raza — aprona. /s ygoOcTBa kperuie-
HUS K apMaType Jiamma Mo KpasMm CHaOXKeHa XOMYTHKaMHU C JepKaTelsiMu, KOTO-
pble COEMHEHBI MEXy COOOM METaUIMYeCKON MOJIOCKOM, UCTIONb3yeMOU it 00-
JIETYEHUs 3aKWTaHUs JIaMmIbl. B anmekrpruueckyro cets ylammy EL Bxitowaror mo-
cieoBarTenbHo ¢ apocceneM LL o pe3onancHol cxeme. B pe3ynbrare pe3oHaHca,
o0pa3yeMoro npu KparkoBpeMeHHOM BkmoueHun Cl, HampspkeHue Ha japoccene
LL u xonnencarope Cl Bo3pacraeT nmpuMepHO B 2 pa3a MO CPAaBHEHHUIO C HAMps-
KEHHEM NUTaHHs. ITO oOecrneunBaeT B JIaMIle QyroBod paspsa. Mertaminueckas
MOJIOCKA MOAKIIOUEHHAsl Yepe3 KoHAeHcaTop Manoil emkoctu C2, obieryaer mpo-
OOM JTaMIIBI.

Cobparb cxemy BkimtoueHus damibl JJPT-400 u cHATH mMycKOBBIE XapaKkTepu-
CTUKH JIAMIIbl IPY NOCTOSIHHOM HAIPSKEHUM MUTAONIEN ceTH. 3anucarh MoKas3a-
HUS TPUOOPOB MPOU3BOJIUTH C MHTEPBAJIaMU B OJIHY MUHYTY JI0 T€X MOp, MOKa TOK,
HaIpsHKEHHUE Ha JIAMIIE U MOITHOCTh HE JOCTUTHYT YCTAHOBUBIIMXCS 3HAUCHUM.
JlaHHBIEC U3MEpEHUI 3anuChIBatOTCs B TabI. 6.1.

Ta0muma 6.1
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[TocTpouTs rpaduky 3aBUCUMOCTH TOKa. HampspkeHust, MOIITHOCTH JIaMITBI |
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CHaTh OCHOBHBIE MmapaMeTpsl Jamnbl JIPT npu n3MeHeHUM HanpsKEHUs MMUTAFO-
nier cetu ot U, =220 B 1o nonHoro noracanus namibl. CHHKEHUE HANPSHKEHUS

IMIPOU3BOAUTH IINIABHO M ITOKA3aHUA HpI/I60p0B 3allUChIBATh YCPC3 KAXKIBIC 5 BOJBT

(tabi. 6.2).

Tabmuna 6.2
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KoaddummenT MomHoCTH OnpeaensieTcsi OTHOIICHHEM aKTUBHON MOIITHOCTH
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K TIOJTHOM:
001
Ul

Ha ocHOBe JaHHBIX TAOIHIIBI 6.2 CTPOSATCS rPpaUKU 3aBUCUMOCTH:
P, = fU,), Po.=1U,), U, =1U,), cosp=U,),

rage U, - HalIpsDKCHUE CCTH.

CoS g =

=4 -
[T

EL Br
cos_ ¢

o 4

Puc. 6.4

[To manabiM Tabmuiam 6.1 u 6.2 MOCTPOUTH BOJBTAMIIEPHBIE XapaKTepH-
CTUKH JIaMIIbl NP CTAllMOHAPHOM pEXUME U B nepuoj 3axuranuss U, = f(l) u

UEL(3aoicu2) = f(l)

UEL, B

Ug, (3axur),B

Puc.6.5
BbiBoabI o padorte
1. Kakoit ciextp uznyuenus: umeet Jiamna JPT u 1is kakux 1eseil oHa uc-
MOJIB3YETCA B CETbCKOM XO35IUCTBE?

2. Ykaxure pacrnpeaeneHue notoka manydenus jgamnbl [IPT mo ontuue-
CKOM 00JIaCTH CTIEKTpa.

3. O6bsacHUTE BO3MOKHOCTH MMOBTOPHOTO mycka jamibl J[PT Tonpko mocie
€€ OXJIaXKIAEHUS.

OI'JTABJIEHUE
[IpaBuna TeXHUKU 0€30MAaCHOCTU U BHYTPEHHETO paclopsiaKa mpu padoTe CTyAeH-
TOB B J1abopaTopuu
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