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1 [EJIA U 3AJJAYM OCBOEHMSI YYEBHOI JUCHUIJIAHBI

[lenpro n3ydeHns IUCHUILUIMHBI «CBETOTEXHHKA M JJIEKTPOTEXHOJOTHUM»
ABNsAeTCS (OPMUPOBAHHUE y CTYACHTOB CHUCTEMBl KOMIETEHLMH Ul PEIICHUs
npo(ecCHOHANBHBIX 3a7a4, CBA3AHHBIX C OS()PEKTUBHBIM HCIOJIB30BAHUEM
ONTUYECKOr0 U3ITYyYEHUS U JIEKTPUUECKON SHEPTUU B C.-X. IPOU3BOJICTBE.

JInst  AOCTMXKEHUs TMOCTaBJIEHHOM MeJW TpPU OCBOEHUM JAMCLMIUIMHBI
pEIIatoTCs CleAYIOINE 3a/1auu:

— copmupoBaTh y CTYJEHTOB 3HAaHHSA O MPUHIUIAX TEHEPUPOBAHUS U
IPOCTPAHCTBEHHOI'O  MEpEepaclpeiesieHuss  ONTUYECKOrOo  M3JIy4YeHus B
OCBETHUTENIbHBIX M 00JIy4aTeJIbHbIX YCTAHOBKAX;

— HAY4YUTh METO/IaM PacyeTa OCBETUTENIbHBIX U O0Iy4aTeIbHbIX YCTAaHOBOK;

— chopmupoBaTh y CTYJIEHTOB 3HAHMS O NPHUHLHUIAX MPeoOpa3OBaHUA
IIEKTPUYECKOW SHEPTHUH B IPYTUe BU/bI SHEPIHH;

— HAY4YUTh METO/IaM pacyeTa 3JIEKTPOTEXHOIOTMUECKOT0 000py10BaHUS;

— copmMHupoBaTh Yy CTYACHTOB 3HaHUS IO oOecnedyeHuro Tpedyemon

Ha/I)KHOCTH U PallMOHAIBHOTO MCIIOJIb30BAHMS 3JIEKTPOOOOPYAOBAHHUS.

2 MECTO JMCHUIIVIMHBI B CTPYKTYPE OIIOII BO

Hucnurmmnaa b1.B.03 «CBeToTexHUKa U 3JIEKTPOTEXHOJIOTHUY» OTHOCUTCS K
omoxky bl Jlucturmmeasl (MOAynu) y4eOHOro IUTaHa, YacTh, (QopmupyemMas
y4aCTHUKaMH 00pa30BaTEIbHBIX OTHOIIICHH.

HucrumninHa u3ydaercs B 7 ceMecTpe Ha 4 Kypce B 0O4HOU (popme oOydeHus,
B 8 1 9 cemecTpax Ha 4 u 5 Kypce B 3204HOM (hopme 00yUeHHUs.

3 KOMIIETEHIIUHU OBYYAIOLIEI'OCH, POPMUPYEMBIE
B PE3YJIbTATE OCBOEHUSA JTUCHUIIVIMHBI/OKUJIAEMbBIE
PE3YJBbTATBI OBYYEHMUS 110 3ABEPIIEHUUN OCBOEHMUA
IMPOI'PAMMBI JUCIHHUIIJIMHBI

[Ipotiecc u3yueHus: TUCHUIUIMHBI HAIpaBjieH Ha (OPMUPOBAHUE CIICTYIOIIMX
komrieteHImil (B coorBercTBUM ¢ GI'OC BO u TpeboBaHusIMH K pe3yibTaraM
ocBoenus OITOIT):



Kapra ¢popmupoBanusi KOMOETEHIIUN MO TUCIUTLINHE

Kon u Kon u HaumeHoBaHue [lepedeHb miIaHUpyeMbIX
HAaMMEHOBaHUE WHUKATOPA TOCTUKEHUS pE3yNbTaTOB 00yUYEHUS
KOMITETEHIIUU KOMITETEHIIUU 10 TUCUUTIIINHE
K-1 Opranuzanus | CnocobeH  opranu3oBath | JleMoHCTpUpyer 3HAHUS
IKCILTYaTaALNH MaTepUaIbHO-TEXHUYECKOE | METO/OB MCIIOJIb30BaHUS
CEJIbCKOXO03siicTBEe | 0OecreyeHne HHXKEHEPHBIX | ONTUYECKOTO U3JTy4YEHUS
HHOM TEXHUKH B CUCTEM (CBETOTEXHMYECKOE | OCBETUTEIBHBIX "
OpraHu3aluu U 3JEKTPOTEXHOJIOTHYECKOE | 00JIydaTeNbHbIX YCTAaHOBOK B

o0opyoBaHUE)

TEXHOJIOTUYECKUX MPOIECcCcax,
YCTPOMCTBO 51 MIPUHIIUIT
JEUCTBUS COBPEMEHHOIO
3JIEKTPOTEXHOJIOTHUYECKOTO
000py/IOBaHUS B  CEIBCKOM
XO35IUCTBE

YMeer  ¢dopMmynupoBath |
peraTh UHXKEHEPHBIE 3a/1aud B

o0nacTu pa3paboTKu U
IPUMEHEHUS
CBETOTEXHUYECKHUX u

3JIEKTPOTEXHOJIOTUYECKHUX
CPEICTB B CEIILCKOM XO351CTBE

Bnaneer METOIaMU
IIPOEKTUPOBAHUS

AIEKTPUYECKUX OCBETUTEIIBHBIX
U 00JTydaTeNbHbIX YCTAaHOBOK C

y4eTOM €CTECTBEHHOI'O
U3ITy4YCHUS " METOIaMHU
pacueTta COCTaBJISIOIINX
AJIEMEHTOB
AIEKTPOTEXHOIOTUIECKUX
npudopoB, YCTPOMCTB U

YCTaHOBOK




4 CTPYKTYPA U COAEP KAHUE JUCIHUIIJIMHBI

4.1 O6beM AMCUUIIINHBI U BUABI Y4eOHOM paOboThI
OO6m1ast Tpy10€MKOCTh JUCHUILIAHBI COCTABISAET 4 3a4eTHBIX eauuull, 144 qacos.

TpynoeMKocTb CemecTpbl
IUCIUTINHEI (kon-BO
HeJlenb B
Buy yueOHOM paboThI CEeMEeCTpe)
Bcero O6beM
JacoB KOHTaKTHOH 7 (18)
paboThI
AyauTopHasi KOHTAKTHAasi padora (Bcero) 72 72 72
B TOM YHCJIC: Jlexmmm (JI) 36 36 36
Jlaboparopusie paboTs (JIP) 36 36 36
CamocrosiTenbHas padora crygenra (CPC) 79 5,55 79
(Bcero), B TOM 4uCII€:
CamocTosiTeNbHOE M3y4YEHHE
CPC TEOPETUYECKOr0 Marepuaia U 25 3,2 25
IOJITOTOBKA K JICKLIHSIM
B CEMecTpe:
[TogroToBka K Ja0OpaTOPHBIM 20 i 20
paboram
CPC B ceccuro: | Dk3ameH 27 2,35 27
Buja npomexyTouHoii atTecTanuu (3a4er,
IK3aMCH - IK3aMCH
IK3aMEH)
OO0masi Tpy10€eMKOCTb, 4. 144 77,55 144
O01mas TPy10eMKOCTb, 3a4€eTHbIE eIMHHIIbI 4 - 4
JJIs1 32049HO# (opMBbI
TpynoemkocTs CemecTper
JUCITUTLIAHBI
Bun yueOHO# paboThI Bcero O6bem
1acoB KOHTaKTHOU 8 9
paboThI
AyauTopHasi KOHTaKTHas padora (Bcero) 16 16 8 8
B ToM umucine: | Jlekuu (JI) 8 8 6 2
Jlaboparopusie paboTs (JIP) 8 8 2 6
CamocrosiTe/ibHaA p.aﬁ()Ta cryaenrta (CPC) 198 3.35 64 64
(BCcero), B TOM yuCIe:
CamMoCTOsITeNIbHOE M3YUYEHUE
CPC TEOPETUUYECKOI0 Marepuania 64 1 44 20
U OJATOTOBKA K JICKIUSIM
B CEMECTpe:
Iloaroroska K
55 - 20 35
n1abopaTOpHBIM paboTam
CPCa xcsamen 9 2,35 : 9
CeCCHIO:
Bua npomexyTo4Hoil aTTecTanuu (3a4er,
IK3aMCH - - IK3aMCEH
IK3aMEH)
OO01asi Tpy10eMKOCTb, 4. 144 19,35 72 72
O01asi TPY10€MKOCTh, 32a4eTHbI€ eIHHUIIbI 4 - 2 2




4.2 TeMaTH4eCKMi IJIAH JeKIIHOHHLIX 3aHATHH

No 11./m. TemaTrka TeKIIMOHHBIX 3aHITUHA Tpynoemx
OCTb, U
1 Ob6ume BOMPOCHI HCTIONL30BAHH ONTHYECKOTO H3IYCHU B 4
CEJIbCKOXO035HCTBEHHOM IPOU3BOJICTBE
2 [IpeobpazoBanne ONTUYECKUX U3ITyUYeHUH U HOTOMETPUS 2
3 TennoBble HICTOYHUKHU U3ITy4YECHUS 2
4 ["a3opa3psaHble HICTOYHUKU U3ITy4YEeHUS 2
5} OcBeTHUTENbHbIE YCTAHOBKH 2
6 OO6nyuarenpHble YCTaHOBKHM. MeToinka pacueTta 00aydyaTeabHbIX 4
YCTaHOBOK (CaMOCTOSATEIbHOE U3YUECHHUE)
7 ONEeKTPOTEXHUUYECKAsl YaCTh OCBETUTEIbHBIX U 00JIydaTeIbHbIX 4
YCTaHOBOK
8 OO011re BOmpoChl NEKTPOTEXHOJIOTHH B CEIbCKOX03SiCTBEHHOM 5
IPOM3BOJICTBE
9 DHEepreTHYeCKUue OCHOBHI AJIEKTPOTEXHOIOT U 2
10 OCHOPLLI TEOPHH pacueTa MEKTPOTEPMUIECKUX YCTAHOBOK U 4
YCTPONCTB
Crioco0bI MPsIMOTO HArpeBa, pacyeT U BBIOOP HCTOUHUKOB MMUTAHMUSL.
11 DnexkTpoTepMuuecKoe 000pyA0BaHUE I CEIbCKOTO X0341iCTBA 2
(caMOCTOSTENTFHOE U3YUYCHUE)
12 DNIEKTPOAYTrOBON U MHAYKIIMOHHBIN BUJ HarpeBa 2
13 JusnexTpuieckuii HarpeB 2
14 YasTpasBykoBas 00paboTKa 2
Htoro 36
JJIs1 32049HO# (popMBI 00yUEeHUA
No . Tpynoemk
TeMaTuka JTEKIUOHHBIX 3aHATHM
IL./11. OCTb, 4
1 OO0mue BOMPOCHl HCMONB30BAHUS ONTHYECKOTO U3IyYEHUs B 2
CEJIbCKOX03IMCTBEHHOM IIPOU3BOJICTBE
2 | [IpeoOpa3oBaHue ONTUYECKUX U3TYyYEHUH U POTOMETPHUS 1
3 | TenoBble ICTOYHUKHU U3JTy4YEHHUS 1
4 CriocoObI pSIMOTO HarpeBa, pacueT ¥ BbIOOP HCTOUHUKOB 2
MUTAHUS.
5 | DneKkTpoayroBoil 1 MHAYKLMOHHBIN BUJI HArpeBa 1
6 | JudinekTpudecKkuil HarpeB 1
Hroro 8
4.3 TemaTnueckuii IVIAH NPAKTUYECKUX 3aAHATHI
Ne . TpynoeMKocCTb,
/. Tembl MPaKTUYECKUX 3aHATUU w

He npemycMoTpeHbl y4eOHBIM TIJIAHOM.




4.4 TemaTn4yeCcKuil IJIaH J1a00PaTOPHBIX 3aHATHI

N Tembl 1aGopaTOpHBIX paboT Tpynocmxocts,
n/n q,
1 I/I3yquHe OCHOBHBIX THUIIOB HCKYCCTBCHHBIX UCTOYHUKOB 4
OIITHYECKOT0 M3ITyYEHUSI
2 M3yuyeHnue CBETOBBIX U JIEKTPUYECKUX XAPAKTEPUCTHUK JIAMII 2
HaKaJIMBAHUS
3 M3y4eHue CBETOBBIX U 3JICKTPUYCCKUX XaPAKTECPUCTUK 2
JIOMHAHECUEHTHBIX JJaMII HU3KOT'O JaBJICHUS
4 M3y4yeHune CBETOBBIX U 3JEKTPUUYECKUX XAPAKTEPUCTUK KOMITAaKTHBIX 5
HHEProcOEperarorX JIOMUHECIEHTHBIX JIAMIT
5 M3y4yeHue CBETOBBIX U 3JEKTPUUYECKUX XaPAKTEPUCTUK AYTOBOH
PTYTHOHU JIFOMUHCCICHTHOUM JIAMIIbl BEICOKOTI'O JJaBJICHUA
6 N3yuenune GayiacTHBIX COMPOTHUBIICHUH ra30pa3psIHbIX JaMIT 4
N3yuenne ko puImenHTa myabcauy CBETOBOTO MOTOKA IPH 4
7 | pa3IMYHBIX CXeMaX BKJIIOUCHHS JIIOMUHECIICHTHBIX JIAMIT HU3KOTO
JIABJICHUS
8 | I3y4eHME 0CHOBHBIX XapaKTEPHCTHK CBETHILHUKOB 2
9 | Usydenue nmporecca dIeKTpOHArpeBa CONPOTUBICHHEM 2
10 | 3yueHue HarpeBa NPOBOJHUKOB BTOPOro pojia 2
11 M3y4eHne OCHOBHBIX TUIIOB 3JIEKTPOAHBIX BOJOHATPEBATENCH 1 2
KOTJIOB
12 | U3yuyeHue 351eKTpOJHOTO KOTIa 2
13 | U3yueHue mapaMeTpoB 3JIEKTPOJHOTO BOJOHATPEBATENS 2
14 I/I?,yT-IGHI/Ie OCHOBHVI)IX THUIIOB 3JICMCHTHBIX HCIIPOTOYHBIX 2
BOJIOHArpeBaTesen
15 I/I3y“IGHI/I€ OCHOBHVI)IX THUIIOB 3JICMCHTHBIX ITPOTOYHBIX 2
BOJIOHArpeBaTesen
Hroro | 36
JJI51 32049HOI opMBbI 00yUeHUsA
N Tewmbl 1a00paTopHBIX paboT Tpynoéukocts,
n/n q.
1 N3yueHne OCHOBHBIX THUIIOB UCKYCCTBEHHBIX HCTOUYHUKOB 2
ONTUYECKOTO U3ITYUYECHUS
N3yueHune CBETOBBIX U AJIEKTPUUYECKUX XAPAKTEPUCTUK
2 | AyroBOM PTYTHOM JIFOMUHECLIECHTHOM JIAMITBI BBICOKOTO 2
JTABJICHUS
3 N3ydenue mpoiiecca aIeKTpoHarpeBa ConpoTUBIEHUEM 2
4 | M3y4yeHue HarpeBa MpOBOJHUKOB BTOPOTO POAa 2
Uroro 8
4.5 CamocrosiTebHasi padoTa
Homep Bun camocrosTensHOM O0BeM
paszgena HazBanue (conmep:kanue paboThi) ’
paboThI aKaJ. 4yachbl
(Tempi)
CamocTtosTenbHOe 3akpenyeHue TEOPETUIECKOT'O o5
U3YYCHHE TCOPCTHYCCKOIO | MaTepuajia B COOTBETCTBUM C




Marcpurajla U MOoAroToBKa K
JICKOHUAM

coAepKaHUEM
3aHATUH. CamocrosTenbHOE
U3y4eHUE OCHOBHOM 51
JOIIOJIHUTEIIBHOM ~ JIMTEpaTypBhl,
MOMCK M cOop HH(pOPMAIUU 10
JUCLUIUIMHE B MEPUOAUYECKUX
MEYaTHBIX U MHTEPHET-U3JAHUSAX,
Ha OQUIMATBHBIX CaWTax TIo
CJICIYIOLIUM BOIIPOCAM:
Knaccupukauuss u  MapKupoBKa
AIIEKTPOU3MEPHUTENBHBIX IPHOOPOB.
[TpuGops! mpsIMOTO ACHCTBUA.
DIEeKTPOHHBIE TPUOOPHI.

[Tpubopsl cpaBHEHHUS.

H3mepeHne eKTpUIeCKUX BETHIUH
Y HEDJICKTPUIECCKHUX BEITHMUYMH.

JICKIIMOHHBIX

IToaroroska x
1abopaTOpHBIM paboTam

PabGora ¢ y4eOHO-METOAMYECKOMN
JuTepaTypod Kypca, paboTta C
y4eOHBIM MaTepHaioM, OTBETHI Ha
KOHTPOJIbHBIE BOIPOCHI

20

IToaroroBka k OK3aMCHY

HOBTOpeHI/IG )51 3aKpPCIIJICHUC
HN3YyUYCHHOI'O MaTCpHaJid.

27

Hroro

72

JJIAA 32049HOM opMBbI 00yUEeHUHA

Howmep
paznena
(Tembl)

Bug camocrosTensHon
paboTHhI

Hasanue (conepxanue paboThl)

O0neM,

aKaJ. 4achl

CamocTosaTelIbHOE
HU3y4eHHUE TEOPETUUYECKOTO
Marepuaia U MOJAroTOBKa K
JIEKIASAM

3akperuieHue TEOPETUUECKOTO
Marepuaiga B COOTBETCTBUHU C
CoAepKaHUEM JIEKIMOHHBIX
3aHATHHN. CamocTosTensHOoe
HU3YUYCHUE OCHOBHOU 51
JONIOJIHUTENBHON ~ JIMTEPATYPBHI,
NOUCK W cOop uH(pOpMaUU 1O
JUCUUIUIMHE B IEPUOIUYECKUX
MEYaTHBIX U UHTECPHET-U3IAHUAX,
Ha oduImaTbHbIX calWTax II0
CJICTYIOIITAM BOIIPOCAM:
Knaccupukaumss u  MapKupoBKa
AIIEKTPOU3MEPHUTEIHHBIX TPHOOPOB.
[TpubGops! mpsiMOTo JEHCTBUS.
DEeKTPOHHBIE TPUOOPHI.

[TpuOops!l cpaBHEHHUS.

H3mepeHne 3eKTpHUeCcKuX BeTUIUH
Y HEDJICKTPUICCKHUX BEITHMUYMH.

64




PabGora ¢ y4yeOHO-MeTOAMYECKOMN
[ToaroroBka K JuTepaTypord Kypca, paboTta C 55
1abopaTOpHBIM paboTam y4eOHBIM MaTepHajioM, OTBETHI Ha
KOHTPOJIbHBIE BOITPOCHI
[ToBTOpeHHe ®  3aKperuicHue
[ToaroroBka K 5K3aMeHy 9
M3YYEHHOTO MaTepHaa.
HToro 128

5 METOJANYECKHUE PEKOMEHJIALIMY MO U3YYEHUIO
TV CHUILIAHBI

IIpu o3HakomileHHH ¢ pabodel IporpaMMoOM JUCHMILIMHBI 0CO00€ BHUMaHHE
clielyeT OOpaTUTh Ha BOIIPOCHI, BEBIHECEHHBIE JIJIs1 CAMOCTOSITETIbHOTO U3YUEHMUSL.

OcBoeHME NUCUUIUIMHBI CIEAYeT HauyaTh C W3Y4EHHUs TPeOOBAHUN OCBOCHHMS
JUCLIMIUIMHBI, O3HAKOMJIEHHMsI ¢ pabodeil yueOHO#l mporpammoid. [lpum uzydenuu
JUCLMIUITMHBl BO3HMKILIKE BOIMPOCHI MOXXHO OOCYAMTh Ha KOHCYJIbTAIMSIX IIO
CaMOCTOSITEJIbHOM padoTe CTYAEHTOB IOJ PYKOBOJCTBOM Ipenojaasatrersi. Crienyer
PaBHOMEPHO PACHPEAEISATh BPEMsi Ha CAMOCTOSITENbHYIO pabOTy IO BBINOJIHEHUIO
J1a00paToOpHBIX PabOT, CaMOCTOATENbHYIO pabOTy MO MOJATOTOBKE K JIAOOPAaTOPHBIM
3aHATHAM. BOIIPOCHI II0 TEOPETUUECKOMY KYpPCY, BBIHECEHHBIE HA CAMOCTOSITEIILHOE
W3Y4YECHHE, CTOUT U3YUYUTh CPa3y IOCIE NMPOYUTAHHOW JIEKIIMH, IIPH ITOM COCTABILA
KOHCIIEKT IO BONPOCY, IOMECTUB €0 B TETPAIM C JIEKIIUOHHBIM MaTEPHUATIOM.

JIns ynpomeHus CaMOCTOSATENIbHON MTOATOTOBKM M CAMONIPOBEPKU YCBOECHUS
Kypca Obul pa3paboTaH KOHCHEKT JEKUUW i1 CaMOCTOSTEIbHOIO HW3Y4YEHUs
CTYJEHTaMHU JUCLUIIINHBI.

JUIst yIpOIIEHUsI CaMOCTOSITEBbHOM MMOATOTOBKH U CAMOIIPOBEPKU YCBOCHHSI
Kypca «CBETOTEXHHMKA U 3JIEKTPOTEXHOJIOTHM» ObLT pa3pab0TaH KOHCHEKT JIEKLIUN
JUISL CAMOCTOSITEIIBHOTO M3YUYEHUS CTYA€HTAMU JUCLUIUINHBI.

IIpu pabore c nurepaTypoi cieayer oOpaTUTh BHUMAHUE HAa HCTOYHUKH
OCHOBHOM M JTOMOJIHUTEIBHOM JTUTEPATYpPBI, IPUBEICHHBIE B paboueld mporpamMmme.
Jlnst Gosblero MpeacTaBl€HUs O AUCLHMIUIMHE BO3MOXKHO O3HAKOMJIEHHE C
NEPUOINYECKUMH U3AAHUSAMU NOCIEHUX JIET, IHTEpHET-UCTOYHUKAMH.

IIpy mnoAroToBKE K 3a4yeTy CleAyeT U3YYUThb KOHCHEKTBHI JIEKIHH,
71a00paTOpHBIX pabOT U PEKOMEHAYEeMYIO JHUTepaTypy. PexomeHmyercs MHUpPOKO
UCIOJIB30BaTh pecypchl DbC OMOIMOTEKN YHUBEPCUTETA.




6 OCHOBHAS, AOITOJIHUTEJIBHASA JIMTEPATYPA, IPOTPAMMHOE
OBECIHIEYEHHUE U PECYPCbl UHOPOPMAIIHOHHO-
TEJEKOMMYHUKAIIMOHHOU CETU «MHTEPHET»

6.1 OcHOBHas nuTEepaTypa:

6.1.1 Illesuenko, M.B. CperorexHuka u 3JeKTpoTexHOJOTHs. VCTOUHMKH
ONTUYeCcKOTo m3myueHus: yuaeo. mocooue / [llesuenko M.B, Kamuaua A.B. — ®I'BOY
BIIO [dansl’AY. —: bnarosemenck, 2013. http://ebs.rgazu.ru/?g=node/3610

6.1.2 Mamkos, C.B. CBeToTexHHKA U AMEKTPOTEXHONIOTHS : yaeOHoe mocooue / C.B.
Mamikos, W.B. FOpaeB, A.A. I'amenko, I1.B, Kptounn.— Kunens : PUO CI'CXA,
2017.—120c.

6.2 JlononuurtenbHass Jureparypa:6.2.1l'amenko A.A. CBeToTexHuUKa WU

AIEKTPOTEXHOJIOTHS, MeToanueckue ykasanus. Y.1: Ceerorexnnka Kunens, PULL
CI'CXA, 2012, 46 c.

6.3 Ilepeuenb MH(GOPMAILIMOHHO-CIPABOYHBIX CHUCTEM M MPO(ECCHOHAIBHBIX 0a3
JAHHBIX:

6.3.1. HanmonanbHeIii 1irdppoBoii pecypc «PykoHT» [DnekTpoHHbIH pecypc] — Pexum
nocrymna: http://rucont.ru.

6.3.2 HarmonanbHselii 1udpoBoit pecype «Jlanb» [DnekTponHbiil pecype]. — Pexxum
noctyna: http://e.lanbook.com

6.3.3 DOnektponHO-OnbOmMoTeunas cucrema IPRbooks [Dnextponnsiii pecypc] —
Pexxum noctyma: http://www.iprbookshop.ru.

7 MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE
TV CTUTIIAHBI

No Bug yueOHoi HaumenoBanue OcCHaIIEHHOCTh CHEIUATBHBIX
I1./1I. paboThI cnenuaibHbIX * IIOMEIIEHUI U TOMEILEHUN 1A
MTOMEIIECHUH U TOMEIICHUN CaMOCTOSITEIbHON PabOTHI

JI CAaMOCTOSTEIbHOM
paboThI

1 Jlexuuu VYuebnast ayautopusi ans | Cnennanu3upoBaHHAS
MPOBEACHUS 3aHITHI | yueOHas MeOelb, TEXHHUECKHUE
JEKIIUOHHOTO TUNA | CPEACTBA oOy4YeHus:
(aymutopuu Ne 3119, 3218, | MyIbTUMEIUHHBI  MPOEKTOP,
3312, 3316, 3318, 3308, | cranmoHapHbII 1503051
3313). moOupHBI  [IK  (HOYTOYK),
JKpaH.



http://ebs.rgazu.ru/?q=node/3610
http://rucont.ru/
http://e.lanbook.com/
http://www.iprbookshop.ru/

2 | Jlaboparopusie | JlabopaTopus Crenp yueOHbIN
paboThI CBETOTEXHHUKHU U | CBETOJAMOIHBIN CO
ANEKTPOTEXHOJIOTHUH, BCTPOCHHBIMU
(aym. 3308 a) ceetriibHUKamMu DIC CreHn
«CBETOTEXHHUKAY
3 | CamocrosarensHas | [Tomemenue st | Cnenuanu3npoBaHHas
pabota CaMOCTOSITENIbHOM yueOHas Meberp,
O0yJaroIIIXCS paboThl  OOydYarOMMXCS | MyJIBTHMEIHIHAS
(ayzm. 3210, 3306) anmnaparypa, MNepCOHaJIbHbIC
KOMIBIOTEPHl C BBIXOJOM B
cetb UHTEpHET

8 ®OH/l OHEHOYHbBIX CPEACTB JJIsA IPOBEJAEHUSA
MPOMEXYTOUYHOM ATTECTAILIMA

8.1 Buabl u (popMbI KOHTPOJISI 1O AUCIHUTIIIHHE

KoHTponep ypOoBHS  yCBOGHHBIX 3HAHMM, OCBOCHHBIX YMEHUW U
MPUOOPETEHHBIX HABBIKOB (BJIaJ€HUIN) OCYIIECTBISETCS B paMKax TEKYILIETro M
IIPOMEKYTOYHOI'O KOHTPOJIA B COOTBETCTBHH C [1010K€HMEM O TEKYIIEM KOHTPOJIE
Y IPOMEKYTOYHOM aTTecTallii 00y4yaromuxcsl.

Texkymuii KOHTPOJIb OCBOEHHUS KOMIIETCHIIMI MO TUCLUIUIMHE TPOBOIUTCS
NpU HU3YYEHUU TEOPETUYECKOr0 MaTepHuala, BBIIOJIHEHUU 3aJaHUd  Ha
MPAKTUYECKUX 3aHATHUSX, Cladye OTYETOB MO JiabopaTopHbIM pabotam. Tekymemy
KOHTPOJIIO TIOJJICKHUT TMOCENIAeMOCTh OOYYAIOIIMMUCS ayJUTOPHBIX 3aHITHH W
paboTa Ha 3aHATHSX.

HNTOroBoii OLIEHKOW OCBOEHHS KOMIICTCHIMU SIBJSETCS IMPOMEXKYTOUHAs
aTTecTals B (opme 3K3aMeHa, MPOBOAUMAs C YYETOM PE3YyJbTaTOB TEKYILETO
KOHTPOJIS.

8.2 TunoBble KOHTPOJILHBIE 32/1aHNUS WM HHbIE MATEPUAJIbI, HE00X0IMMbIe
JJI51 OLEHKH Pe3yJIbTATOB OCBOCHHsI 00pa30BaTeIbHOM IPOrpaMMbl B paMKax
y4eOHO# JUCHMIIHHbBI

Ouenounvle cpedocmea 01 nPpoeedeHus1 meKyuieii ammecmavyuu
TeMbl rpynnoBbIX ¥ /WA HHANBUAYAJIbHBIX IPAKTHYECKUX U CUTYAIIHOHHBIX

3aJaHui

1. HCCJ’IC}IOB&HI/IC OCHOBHBIX THUIIOB MCKYCCTBCHHBLIX MCTOUYHHUKOB OIITHYCCKOI'O

W3JIyYEHUS.

2. UccnenoBaHue CBETOBBIX M JJIEKTPUYECKHX  XapaKTEPUCTUK  JIaMIl
HaKaJIUBaHHUS.

3. HccnenoBanue CBETOBBIX 151 ANEKTPUYECKUX XapaKTEPUCTHUK

JIOMHHCCICHTHBIX JIaMITI HU3KOI'O JaBJICHUA.




4. HccrnenoBaHue CBETOBBIX M 3JIEKTPUUYECKUX XAPAKTEPUCTUK KOMITAKTHBIX
AHEprocOeperaroux JIOMUHECIIEHTHBIX JIAMII.

5. HccnenoBanne CBETOBBIX M JJIEKTPUUECKHX XapaKTEPUCTHUK JTyroBOU

PTYTHOM JIIOMUHECIIEHTHOM JIaMIIbl BBICOKOTO JaBJICHUS.

NccnenoBanue 6amiacTHBIX COMPOTUBICHUH ra30pa3psIHbIX JamIl.

7. Uccnenoanue koddduieHTa IMyJibcallid CBETOBOTO IOTOKA TMpHU
pPa3IMYHBIX CXEMaX BKIIOYEHHS JIIOMUHECHEHTHBIX JIaMI  HHU3KOIO
JABJICHUS.

8. HccnenoBanne OCHOBHBIX XapaKTEPUCTHK CBETUIILHUKOB.

9. HccnenoBanue mporecca dJIeKTpOHarpeBa COMPOTUBICHUEM.

10.MccnenoBanue HarpeBa MpOBOJAHUKOB BTOPOTO POJa.

11.UccnenoBanue 3JIEKTPOIHOTO KOTIIA.

12.ViccnenoBanue mapaMeTpoB JIEKTPOAHOTO BOJOHATPEBATEIS.

13.WccnenoBanrie OCHOBHBIX MapaMETPOB AJIEMEHTHOTO BOJIOHATPEBATEIIS.

14 VccnenoBaHre OCHOBHBIX THUIIOB OJEKTPOJHBIX BOJOHArpeBaTeiel u
KOTJIOB.

15.UccnenoBanue OCHOBHBIX THUIIOB HEMPOTOYHBIX AIIEMEHTHBIX
BOJIOHArpeBaTeeil.

16.WccnenoBanue 3IEKTPUIECKOTO 000TpeBa B MapHUKaX W TEIUIUIIAX.

17.VccnenoBanue AJIEKTPOTEPMHUUYECKOTO OOOpYIOBaHMS JUISI  PEMOHTO-
MEXaHUUYECKUX MaCTEPCKUX.

18.VccnenoBanue IeKTPUIECKUX MapOreHepaTOPOB U MapOBOIOHATPEBATEIICH.

19.VccnenoBanue ynpTpa3ByKa B TEXHOJIOTHUECKUX MPOIIECCAX.

o

IIpuMep BbINOTHEHHUS 3aAHUS

NCCIEJOBAHMUE OCHOBHBLIX  THUIIOB  HMCKYCCTBEHHbBIX
NCTOYHUKOB OIITUYECKOI'O U3JIYUEHMA

M CKyCCTBEHHBIM MCTOYHHUK OINTHYECKOTO H3JIYyYEHUS — ITO YCTPOWCTBO,
npeJHa3HaYeHHOEe JUIsi NpeoOpa3oBaHUsl AIEKTPUUYECKOM PHEPruM B H3IIyuyeHUE
TpeOyeMoro Juama3oHa BOJH M 3aJaHHOTO CIEKTpa. B  HMCKycCTBEHHBIX
MCTOYHHUKAX ONTHUYECKOTO M3ITY4YEHHUs, FJIEKTpUUEcKas 3Heprusi mpeoOpa3yercs B
OCHOBHOM JIByMsI CLIOCOOAMU: C TIOMOIIBIO BBICOKOTEMIIEPATYPHOrO HarpeBa Tena
ANEKTPUUECKUM TOKOM — JIAMAbI HAKAAUBAHUS, W C TIOMOIIbIO 3JIEKTPUUECKOIO
paspsiia B ra3zax u napax METajlioB — 2azopaspsonvle aamnsl. Hanbosiee MacCOBBIM
UCKYCCTBEHHBIM HMCTOYHUKOM OINTHYECKOTO M3IYUYEHUS, SBISIIOTCA JIAMIIbI
HAaKAJIMBaHUs, TPUMEHSEMbIE JUIsl OCBEHICHUS >KUJBIX M TPOU3BOJICTBEHHBIX
MOMEIICHUH, U T.]I.

Jlammibl HakamMBaHMS OBIBAIOT B BAKYYMHOM M Ta30IMOJIHOM HWCIOJHEHUU. Y
BaKyyMHBIX JIAMIT U3 KOJIOBI OTKa4aH BO3AyX A0 paspsixeHus 1,33-10-3 Ila. Takue
JIaMIIbl BBIITYCKAOT MOIIHOCTEIO 110 40 Br.

VY ra3omnoiHbIX JIaMIl KOJOy Mmociieé OTKauKH BO3AyXa HAMOJIHSIIOT WHEPTHBIM
ra3oM — CMEChI0 aproHa, KceHoHa WM KpunrtoHa (86%) ¢ azorom (14%) mo
naBieHus, Onu3koro Kk armocepHomy. Takoe pelieHHe TMO3BOJISET TNpU



YMEHBIIICHUU pacTbUICHUs BoJb(paMa MOBBICHTH TEMIEpaTypy Tela Hakaia
2600...27000C u yBenM4YUTh B CPAaBHEHUM C BAaKyyMHBIMHU JIaMIIAMU CBETOBYIO
oTaaudy B 1,5 pasza.

K mnpeumymiectBaMm JiamMn HaKajduBaHUS OTHOCUTCS: HH3Kas CTOMMOCTb,
yIn00CTBO B 0OpalieHuu, NpoCTOTa B OOCITYKMBAHUH, MAJIble HauyallbHbIE 3aTpaThl
npu 00OpPYIOBAHUM OCBETUTEIBHBIX YCTAaHOBOK, pa3HOOOpa3ue KOHCTPYKIUH,
HANPSHKEHUM U MOIITHOCTEM.

[maBHBIMH HEIOCTaTKaMU JIaMIl HAKaJWBAaHWS SBJSETCS: CpPaBHHUTEIbHAS
HU3Kas cBeTooTAada (6,7...19,1 1mv/BT), HEBBICOKas CpeaHss MPOIOKUTEILHOCTh
ropenuss — 1000 4, He Bcerga mpuemiiemMas UBETONEpEaadya M HEAOCTATOYHAS
MeXaHUYeCKas MPOYHOCTH PsJia JaMII CIIEITUATBFHOTO Ha3HAUCHUSI.

["amoreHHpIe JIaMITbl HaKaJWBaHWS, MO CPAaBHEHUIO ¢ OOBIYHBIMH JaMIIaMHU
HaKaJIMBaHW, UMEIOT Oojiee CTaOMIIBHBIA MO BPEMEHH CBETOBOM IMOTOK, 32 CUET
MPUMEHEHUS TAIOTeHHOU JT0OaBKH (110/1a) BRI3BIBAIOIINN PereHEePATUBHBIN ITUKII.

PerenepaTUBHBIN LUK MPOUCXOTUT CIETYIONIUM 00pa3oM:

1) obpaszoBanus oauaa BoJibPpama y TOBEPXHOCTH KOJIOHI;

2) Bo3BpallleHHe BoJb(hpamMa B BUJIe HOAMJIA K CTIUPATIH;

3) pasnokeHue Hoauaa BOIU3HM CIUPATIU ¢ OCAXKICHUEM Ha HEW Bosibppama u
OCBOOOXAEHUEM HoJ1a.

OCHOBHBIE IOCTOMHCTBA raJIOTEHHBIX JIAMII CJIeAYIOIIUE:

- BBICOKAasl yJeNlbHas IUIOTHOCTh M3JIy4YeHHUs, cBeToBas oTaada  (8.,8...26
am/Br);

- CTaOWJIBHOCTh MTOTOKA U3JIYyYEHUS B TEUCHHUE Cpoka CiIy>KObI (2000 u);

- OTHOCHUTEIIEHO MaJjible Ta0apUTHBIC pa3MEpHI;

- CITOCOOHOCTD BBIJCPIKUBATH ITTUTEIBHBIC U OOJIBIITNE MIEPETPY3KH;

- BO3MOYKHOCTH IIJIABHOTO PETYJMPOBAHUS IMOTOKA W3IyYCHHS] B IIMPOKUX
npujaenax, myTeM U3MEHEHUS TI0IBOJIUMOTO HAIPSHKCHHUS.

OCHOBHBIE HEJIOCTATKU TAJIOTCHHBIX JIAMIT:

- BO3MOXXHOCTb pPabOThl TOJBKO B TOPU3OHTAIBHOM IIOJIOKEHUHU, BO
n3bexxanue aedopManMii Tema Hakajla I0j JCHCTBHEM COOCTBEHHOrO Beca W
HapylIeHNEe PETeHEePATUBHOTO ITUKJIA;

- Oonee BBICOKAs CTOMMOCTb, B CBSI3U C HEOOXOJMMOCTBHIO MCIOJIb30BaHUS
KBapIEBOro0 CTEKJIa U 0COO0 YHUCTOTO BoJib(ppama.

Oco0eHHOCTH Ta30pa3psAIHBIX JaMI U 00JIaCTh TMPUMEHEHHUS OIPEACIISIOTCS
TEM, YTO Ta30pa3psIHBIC JaMITbI UMEIOT BBICOKYIO CBETOBYIO OTIA4y M OOJIBIION
CPOK CIIY>KOBI, TIO CpPaBHCHHIO C JlaMIIaMHU HaKaJMBaHUS, a TAaKK€ MOTYT HMETh
pa3HOOOpa3HbIC CHCKTPHI ONTHYECKOTO M3JIyYCHHS W I[IUPOKUH JHaIa3oH
3HAYCHUS MOITHOCTH, IPKOCTH U APYTHUX TTapaMETPOB.

B 3aBucuMocTH OT poma m3mydaTess, 0O0ECIICUMBAIOIICTO OCHOBHYIO YacTh
OHEPTUU U3IIYYCHHS Ta30pa3psIHOTO UCTOUYHUKA, PA3INYAIOT:

- JIFOMUHECIICHTHBIE JIAMIIbI, B KOTOPHIX OCHOBHBIM HCTOYHUKOM OTITHYECKOTO
U3ITyYCHHUsI SBIACTCS JIIOMUHOGDOPHI, BO30YKTaeMble U3TYICHUEM DIICKTPUIECKOTO
paspsizia B rase;

- TA30CBETHHIE JIAMITBI, B KOTOPBIX MCIIOJIb3YETCS M3TydeHUE Ta3a WK MapoB
MeTajlia B MPOIIeCcCe IEKTPUIECKOTO pa3psia;



- DIEKTPOJOCBETHBIC JaMIIbl, B KOTOPBIX HCIIOJB3YETCSd H3IyUYCHHE
pacCKaISOMIMXCS B IPOLIECCE pa3psaaa MIEKTPOIOB.

Haubonee mupokoe pacmpocTpaHEHUE CpelH Tra3opas3psaHbIX HWCTOYHHKOB
ONTUYECKOTO0 M3IYyYEHUS TMOJYyYWIM JIaMIbl, B KOTOPBIX HCHOJIb3YETCS
AIEKTPUYECKUN pa3psii B Mapax pTyTU. B 3aBUCMMOCTH OT JABJICHHS BHYTPHU
KOJIOBI JaMIlbl OBIBAIOT HU3KOI'O JIaBJIICHUS (mo 0,01 MlIIa), BBICOKOTO
(0,01...1MlIIa), cBepXBBICOKOTO (6onee 1MIIa).

JltoMUHECLICHTHBIE JIaMIIbl OTHOCSITCSL K JlaMIlaM HHM3KOrO JIaBJICHUS.
JlaBiieHHEe PTYTHBIX MApPOB B JIIOMUHECIICHTHOM JIaMIl€ 3aBUCUT OT TeMIIEpaTypbl
CTEHOK JIaMIIbI M COCTaBIIIET MPU HOpPMaTbHOW pabouerr Temmepatype 400C
npumepro 0,13...1,3 H/m2 (10-2...10-3 MM pr. ct.). Takoe HU3KOE AaBICHUE
oOecrieunBaeT MHTCHCUBHOE W3JIy4YCHHUE paspsna B yibTpaduoseToBOW 00JacTH
CIIEKTpA.

JIoCTOMHCTBA JIOMMHECUEHTHBIX JIaMII IO CPAaBHEHUIO C JlaMIaMu
HaKaJIUBaHMUS:

- OoJiee OIaronpPUsITHBINA CIIEKTPATBHBIN COCTAB U3ITYYCHUS;

- BbICOKast (B 4...6 pa3 i JamI OJIMHaKOBOM MOIITHOCTH) CBETOBAas OT/IAua;

- HU3Kas APKOCTh U TEMIIEpaTypa MOBEPXHOCTHU JIAMIIBL;

- Ooubio# cpok ciyx0b1 (10000...12000 q).

HenmocrtaTku  JIOMMHECHEHTHBIX JIaMI IO CPaBHEHUIO C  JaMIIaMU
HaKaJIUBaHUS:

- OoJiee ClIOkKHas cXeMa BKJIIOYEHHUSI B CE€Th, TPEOYIOIIas JOMOJHUTEIHHOU
MyCKOPETyJUPYIOIIeH anmnapaTyphl;

- 3aBUCHUMOCTb TTOKa3aTesield paboThl OT YCIOBUN OKPY’KAIOIIEH Cpebl;

- MMyJIbCAIIUsl CBETOBOT'O TIOTOKA,;

- CPaBHUTENBLHO MaJjlasi €IMHUYHAS MOIIHOCTH;

- OOJIBIIIE Pa3MEpHI.

["a3opa3psiHble PTYTHBIE JaMIIbl BBICOKOTO JAaBIICHUS SIBIAIOTCS CaMoOM
pPacpOCTPAHEHHOW M MHOTOYMCJICHHOW TPYIIIOW CPEeau Ta30pa3psIHbIX JIAMII
BBICOKOTO JaBiieHus. JlyroBoi paspsan B mapax pTytd npu nasienuu ao 0,3 Mlla
MO3BOJISIET MOJTYYUTh BBICOKYIO CBETOBYIO OT/Iady M 3HAYMTEIIbHBIN CPOK CIIYKOBI,
no0 15000 yacoB. HomuHanbHasi MOITHOCTh TaKUX WMCTOYHUKOB MOXKET OBITH OT
HECKOJIBKUX JECATKOB BAaTT J0 €IUHHI] KWJIOBATT. Takue UCTOUHUKHA KOMITAKTHBI,
HAJIeKHO 3KUTAI0TCA U paboTaloOT B ceTsX ¢ HanpsbkeHuem 380/220B.

OmHako P HECOMHEHHBIX JOCTOMHCTBAX OHU HE JIMIIEHBI CYIIECTBEHHOTO
HEJIOCTaTKa — B YKWCTO PTYTHOM pa3psifieé OTCYTCTBYIOT HM3JIy4€HHUS OpaH>KEBO-
KpPacCHOM 4YacTH CHEKTpa, YTO MPUBOAUT K MCKAKEHUIO IPaBUIbHOU
[[BETOIEPEIaul U OrPAHUYMBAET BO3MOKHOCTH UCIIOIb30BaHUS TAKUX UCTOYHUKOB
JIJISL 1IeJIeH OCBEILICHUS.

Jlnst  yCTpaHeHHsI yKa3aHHOTO HEIOCTaTKa YJIbTPa(HUOJETOBYIO YacTh
W3ITy4eHHs] JyTOBOTO paspsaa B Tapax pPTYTH TPH TMOMOIIHM JIFOMHUHO(OPOB
npeo0pa3yloT B BHAMMOE HW3JIYYCHHE KPAacHOM 4YaCTH CIHEKTpa, YaCTHYHO
BOCIIOJIHSISI €T0 HEJOCTATOK, WJIW B Pa3psAIHBII TMPOMEKYTOK BBOJSAT J00aBKH,
JAIONIMe BUIUMOE W3JIydeHHE TpeOyeMbIX dYacTel CHeKTpa W 3HAYUTEIHHO
noeimaromue KIIJ[ smamir BBICOKOTO TaBIICHUS.



MeTanioraJioreHHble JIaMIbl BBICOKOTO JABJIEHHS MOMHUMO PTYTH HMEIOT
n00aBKM MOIUAOB WM OpOMHUIOB, KOTOPBIE IO3BOJSIOT IIMPOKO H3MEHSTH
CIEKTPAJIbHBIN COCTaB BUAUMOTO U3ITyUYCHHUS.

HaTpueBbie nammbl BBICOKOTO JaBJCHUS COJAEpKaT B TpyOKe pPTYTh B
konmmyectBe 5...10%. IloaToMy OCHOBa M3IIy4eHUS — AYTOBOM SJIEKTPUYECKUIA
paspsAll B mapax HaTpHs, CO3JAIOUIMI OCOOBI OpaH)XeBO-KPACHBIM CIEKTP
W3JIy4YEHUS.

VY KCEHOHOBBIX JIAMII M3JyYE€HHUE JIOCTUTAETCS DJIEKTPUUYECKUM DPa3psiioM B
WHEPTHOM Ta3e (KCeHOHe). M3iaydyeHue OTIMYAETCS CIEKTpOM, OJM3KOMY K
€CTECTBEHHOMY B BUAMMOW 00JacTM, MW MNPUCYTCTBUEM 3HAYUTEIBHOU
UH(PPaKPACHON COCTABIISIIOIICH.

Iopsinok BeImoTHEeHUsI Pa00ThI. M3yunTh KOHCTPYKIMIO W ONPEICIIUTH THUIIbI
UCCIIEYEMBIX JIaMI, TOJb3YACh HArJSIIHBIM TocobueM U jureparypoil. U3
MapKUPOBKH JIAMIT BHIITUCHIBAIOTCS MTOKA3aTeNN paboyero HanpsHKeHUs U MOITHOCTH.
Hcnonp3ys HarisggHoe MMOCOOHMe, IUIaKaThl B J1A00OpATOPHUM, OMNPEICISIOT CPOK
CITYy>KOBI U TUTI IIOKOJIS KiccTielyeMbIX Jlamil. Bce mapamerpsl 3aHoCsTCS B Ta0uIty 1.
[IpoaHanu3upoBaTh MOJIYYEHHBIE PE3YIIBTATHI U CACJIATH BBIBOIBI.

Tabruya 1
Peszynvmamol uccredosanus 0CHOBHBIX MUNOG UCKYCCMBEHHBIX UCMOYHUKOS
ONMUYECK020 U3JIYYEHUS

Ne Tun Hanpsixenne MomHoctb, | Cpok ciayxObl, Tun
/I JIaMIIbI Ha jamie, B Bt q IIOKOJIS
1 Jlammna 220 100 1000 E27

HaKaJWBaHUS
2 JPJI 220 400 15000 E40
3 I'anorennas
JIaMma 220 1000 2000 Rs10

Kputepun u mikanga OLEHKH MPHU 3amiuTe J1ab0paTOpHBIX padOT U CUTYallMOHHBIX
3aJlaHuil;

- OILIGHKA «3a4TEHO)» BBICTABISETCS OOYYArOIIMMCS, €CIM OHHU CBOOOJIHO
BJIAJICIOT MaTepUaIOM, OPHCHTHPYIOTCS B CXeMaX, 3HAIOT Ha3HAYCHHUE, YCTPOUCTBO
U3YYaeMbIX TEXHUYECKHX CPEACTB, WX XapaKTEPUCTHKH, TOPSAIOK pacyera,
MPUHITUT pabOThHI, JEMOHCTPUPYIOT HABBIKK PAOOTHI ¢ 000PYI0BAHUEM;

- OIIEHKa «HE 3a4YTCHO» BBICTABJSETCS OOYYAIOMMMCS, HE BIIAJICIOIIUM
OCHOBOITOJIATAIOIIMMHU 3HAHUSIMH T10 TTOCTABJICHHOMY BOIIPOCY, €CJTU OHU HE MOTYT
MPOYUTATh CXEMy, TWyTalOTCSd B HA3HAYCHHWH W YCTPOWCTBE W3Y4acMBIX
TEXHUYCCKUX CPEACTB M HE HCIPABISIOT CBOMX OIIMOOK ITOCIIE HABOISIIMX

BOIPOCOB.

Ouenounvie cpeocmea 013 NPOBEOECHUSI NPOMENHCYMOUHOU ammecmayuu



BOHpOCbI AJIS MOATOTOBKH K IK3aMEHY

1. Onpenenenrie «CIEKTP UITYYECHUS», ETO BUJIBL.

2. UndpakpacHoe U3ydeHue, ero quana3oH U NpUMEHEHUE.

3. BuguMoe usiyyeHue, ero 1uana3oH U IpUMEHEHUE.

4. YnprpaduroneToBoe U3yuyeHue, ero uana3oH U IpUMEeHEHHE.

5. I[Ipeo6GpazoBaHue ONTHYECKUX U3ITYICHUH, (DOPMBI.

6. Onpenenenne «3PPEKTUBHBIN TOTOK», PopMyIa.

7.0mnpeneneHne «9yBCTBUTEIBHOCTh MPUEMHUKA U3TyYEHUs», (hopMyIia.

8. Cuctema 3(pheKTUBHBIX BETUYHH.

9. Bunsl hoTOOHMONOTHYECKOTO BO3ICHCTBUS U3ITYUCHHUS.

10. Onpenenenue «cuiia U3IydeHus», HopmyIa.

11. Onpenenenue «3HepreTUUecKasl CBETUMOCThY, (PopMyia.

12. Onpenenenue «IHEpreTUUECcKas OCBEIIEHHOCTh, (opMyIa.

13.0npenenenne «3HepreTudeckas sppkoctby», hopmyna.

14. Onpenenenue «cBeToBas oTaada, popmyia.

15. TIpubops! 11 U3MEPEHUs] BUAMMOIO U3TyUYEHUSI.

16. IIpubops! A1 n3MepeHus yiabTpadruoIeTOBOr0 U3IyYEHHUS.

17. TIpubops! A1 U3MEepeHUst HHPPaKpaCHOTO U3IIyUEHUSI.

18. Onpenenenne «MCKyCCTBEHHBIN UICTOYHUK CBETAY.

19. OcHOBHBIE 3aKOHBI TEIJIOBOTO ONTUYECKOTO U3ITyYECHUS.

20. YcTpoHCTBO JTaMITbl HAKaJIUBaHMS.

21. Knaccudukanus 1amn HaKaJuBaHUA 110 HA3HAYEHUS U KOHCTPYKIUU.

22. MapkupoBKa JIaMIl HAKaJINBaHUS.

23. YCTpOMCTBO raJIOT€HHOW JIAMITBI.

24. CylmHOCTb pET€HEPATUBHOTO LUKIIA.

25. JlocToMHCTBA W HENOCTAaTKH TAJNOTEHHBIX JAamI, IO CPaBHEHUIO C
JaMITaMU HaKaJIMBaHUS.

26. YcTpoHCTBO ra3opa3psAHON JIaMITbl HU3KOTO TaBJIEHUS.

27. YcTpoHCTBO ra3opa3psiAHON JIaMITbl BBICOKOTO JTaBJICHUS.

28. [IpumeHeHre 1aMIl HAKaJTUBAHUS B CEIIbCKOM XO0351CTBE.

29. DneKTpuYecKuil pa3ps B razax v rnapax MeTajjoB.

30. Knaccudukarus ra3opa3psiHbIX JaMIl.

31. Ycrpoiicteo IIPA u ero HazHaueHue.

32. IlpuMeHeHune ra3opa3psaaHbIX JaMI B CEJILCKOM XO35MCTBE.

33. OnpeneneHre «CBETOBOUM MpUOOP», «CBETHIILHUK» U KIIPOKEKTOPY.

34. Knaccudukanus CBEeTUIILHUKOB.

35. OCHOBHBIE XapaKTEPUCTUKH CBETUIIbHUKA.

36. MapkupoBKa CBETUJILHUKOB.

37. Buabl U CUCTEMBI OCBEIICHUS.

38. IIpeoOpazoBanme AIEKTPUUECKOM SHEPTUH B TETUIOBYIO.

39.0npenenenue «3IEKTPUUECKUN HArpeBaTesby, «3JEKTpOHArpeBaTesibHas
YCTaHOBKa».

40. Knaccudukanus 31eKTpoHarpeBaTeIbHbIX YCTAHOBOK.

41. Bunsl pacueroB OHY.



42.
43.
44.
45.
46.

[Ipsimoii HarpeB CONMPOTUBIIEHUEM.
KocBeHHBII HAarpeB CONPOTHUBIICHUEM.
OIIEeKTPOIHBIN HarpesB.
Br160p HarpeBaTenbHbIX TPaHC(HOPMATOPOB.
OcHOBHbIE CrOCOOBI MpeoOpa3oBaHUsl JJIEKTPUUYECKOM HHEPIUM B

TCIIJIOBYIO.

47.
48.
49.
50.
51.
52.
53.
54.
55.

DNEeKTPOayroBOM HArPEB.

NBayKunoHHBIN HAarpes.

Oco0EeHHOCTH AUAJIEKTPUYECKOrO HarpeBna.

[TapameTpsl ICTOYHUKOB MUTAHUSA MIPH IEKTPOAYTOBOM Harpese.
CBapouHbie TpaHC(HOPMATOPHI 1 CBAPOUHBIE BBHITPSIMUTEIH.
OnpeneneHre «MHIYKTOP», YCTPOMCTBO M MPUHITUM PaOOTHI.
[TpumeHeHne MHAYKIIMOHHOTO HArpeBa B CEIbCKOM XO3SIHCTBE.
Br160p mapamMeTpoB yCTaHOBOK JIUAJIEKTPUYECKOTO HAarpeBa.
OcHoBHbIe 0cobeHHOCTH HarpeBa TBY.

56. KoHCTpykumsi  3JeKTpogHOTO BojorperiHoro komia KO3OB, cmocobOs
PETyJINPOBKHU.

57. KoHcTpykiusi 3ekTpogHoro BojorpeitHoro kotia K3B3, crmocoObl
PETyJINPOBKHU.

58. Konctpykuusa snektpoaHoro BogonarpeBatens OII13-100, cmocoObl
PETYIUPOBKHU.

59. KoHcTpykius s5ekTpoaHoro koria 9BH, cnocoObl peryinpoBKu.

60.
61.
62.
63.

KoHncTpykuus anekrpoBogonarpesarens BOT, cmocoObl pery1mpoBKH.
Konctpyknus snekrpoBogonarpesarens Y All, cnocoObl peryiampoBKHu.
Koncrpyknus anektpoBogonarpesarens OB, cnocoObl peryiupoBKH.

Konctpyknust  anekrpoBoaoHarpeBatens — O®-B-15,  cmocoObl

PETyJIUPOBKH.

64.
65.

KoHncrpykius u ynpasienue snekrpokanopudepHoit ycranosku COOL.
KoHcTpykius v ynpaBieHrue NPUTOYHO-BBITKHON YCTAaHOBKH.

66. OOopynoBaHWe I HarpeBa M 0OpabOTKM JeTali B PEMOHTHOM
MIPOU3BOJICTBE.
67. Hu3zkotemnepaTypHble yCTAaHOBKH B PEMOHTHOM ITPOU3BOJICTRBE.



bunemui ons 3x3amena
(npuvep)

MUHUCTEPCTBO CEJIbLCKOI'O XO31CTBA POCCUNCKON
OEJIEPALIIN
denepalibHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHHUE
BBICIIIETO 00pa30BaHUs
«CaMapckuii rocyJapCTBEHHBIN arpapHblii YHUBEPCUTET)
Hanpasnenue noaroroBku: 35.03.06 ArpouHxeHepust

[Tpoduib moaroToBKH: DNEKTPOOOOPYIO0BAHUE U IINEKTPOTEXHOIOTHH
Kadenpa: Dnexrpudukanus u apromaruzanus AITK
JucuuminHa « CBETOTEXHUKA U JIEKTPOTEXHOJIOTUI

JK3aMeHalMOHHbIN Omet Ne 1
1. Onpenenenne «COEKTP UIIYYEHHS», €O BUIBI.
2. KoHctpykuus snekTpogHoro BojorperHoro kotia  K3OB,  cmocoObl
pPEryJIUpPOBKH.
3. YCTpOMCTBO JIaMITbl HAKaJIMBaHUS.

CocraBurenn I1.B. Kprounn
3aBenyromuii kadenpoit C.B.Mamikos
« » 20 1.

8.3. Kpurepuu oueHuBaHusi ypoBHsi cGOPMUPOBAHHOCTH KOMIIETEeH M

OneHka pe3ynbTaTOB OOy4YeHHsT MO0 JAMCUMIUIMHE B (QOpMe  ypOBHS
C(POPMUPOBAHHOCTH KOMITOHEHTOB, 3asBJICHHBIX JUCLMIUIMHAPHBIX KOMITETEHIIUN
MPOBOJAUTCS MO 4-X OaTbHOW LIKaJe OLICHUBAHUS ITyTEM BBIOOPOYHOTO KOHTPOJISI BO
BpEMsI DK3aMEHa.

[Tpu oueHke ypoBHS chOPMHUPOBAHHOCTH AUCLUUIIIIMHAPHBIX KOMIETEHIIUN B
pamMKax BBIOOPOYHOI'O KOHTPOJIA NPU DK3aMEHE CUUTACTCs, 4YTO IOJy4YEeHHas
OLIEHKAa 3a KOMIIOHEHT NpoBepsieMol B OmiieTe TUCHUIUIMHAPHON KOMIIETEHIUH
o0oOmaercss Ha COOTBETCTBYIOIIMH KOMIIOHEHT BC€X JAUCHUIUIMHAPHBIX
KOMIETEHIINH, (POPMUPYEMBIX B paMKax JaHHOW JUCIUILIMHBL.

[IIxama oneHnBaHUs DK3aMeEHA

OILICHKA YpoBeHb Kpurepun oniennBanus
OCBOEHUS
KOMIETECHIIUI
«OTIMYHO» BBICOKHM Ob6yyaromuiicst IOKas3aJl BCECTOPOHHMUE,
YPOBEHB CHUCTEMATHU3UPOBaHHbIE, riryookue 3HAHUSA
MpPOrpaMMbl  AUCHMIUIMHBI, YMEHHE YBEPEHHO
IIPUMEHSTh UX HA MPAKTUKE IPU PELIEHUH 3a]a4 110




pacuery mapaMeTpoB  CHCTEM aBTOMATHUYECKOTO
yIpaBIeHUS, CBOOOJHO HCIIOJIB30BaTh CIPABOYHYIO
JUTEpaTypy, JAeiaarb OOOCHOBAHHBIC BBIBOABI W3
PE3YJIbTaTOB KCTIEPUMEHTOB.

«XOpOoUIo» MMOBBIIICHHBIN O6yanOHlHﬁCH IIOKa3aJl IIPOYHbIC 3HAHUSA OCHOBHEBIX
YPOBCHBb pasaciioB IIporpamMmaI JUCLHMITIINHBI, YMCHUC
CaMOCTOSATCIIbBHO peuiaTs KOHKPETHBIC

MPAKTUYCCKUEC 3aaa4Uu, HO OOIIYCKACT HCKPUTUYHBIC
HCTOYHOCTH B OTBCTAX.

«YIOBIIETBOPUTEIILHOY noporoBbiii | OOy4aromuiics IoKasai (bparMeHTapHBIiH,
YPOBEHb pPa3pO3HEHHBIA XapakTep 3HaHWM, HEIOCTaTOYHO
TOYHBIE  (OPMYITUPOBKH  0a30BBIX  TOHATHUH,
Hapymiajl JIOTMYECKYK  IIOCJIENOBAaTEIbHOCTh B
W3JIOKEHUU TNPOrpaMMHOr0 Marepuaina, Hpu 3TOM
BIIAJIET 3HAHUAMHU OCHOBHBIX pasnennos
JTMCUUTUIMHBL, HEOOXOIMMBIMHU ISl JTajbHEUIIEro
o0y4yeHMs, yMEHHE IOJYyYUTb C  IOMOILIbIO
IIPENoAaABaTelsl MPABUIBHOE PELIEHUE KOHKPETHOM
IIPAaKTUYECKON 3aa4d U3 YHCIIa MPEIyCMOTPEHHBIX

paboueit MpOrpamMMoi, 3HAKOMCTBO c
PEKOMEHIOBAaHHOMW CIIPAaBOYHOM JINTEPATYPOIi.
«HCYOOBJICTBOPUTCIBLHO» MHUHUMAaJIbHBIN HpI/I OTBCTC 06yan01uer0csl BBISIBUJIUCH
YPOBEHb HE | CYIIECTBEHHBIC TIPOOEIBI B 3HAHHUSX OOJIbIIECH YacTH
AOCTHUTHYT OCHOBHOTI'O COACPpIKaHUA JUCHUIIIINHBI,

JOMyCKaloTCs TpyOble OmHUOKU B (POPMYITUPOBKE
OCHOBHBIX TIOHATHA W  PENICHWH  THUIOBBIX
MPAKTUYECKUX 3a7ad (HEyMEHHE C TOMOIIBIO
MpernojaBaTelis IMOJIYYUTh TPABWIBHOE pEIICHUE
KOHKPETHOW TMpakTUYeCKOW 3aJayd M3 4YHcia
MPEeAYyCMOTPEHHBIX paboueil mporpaMmont ydeOHOMH
JUCITATITUHBI )

8.4. Meroauyeckue MaTepuajbl, ONpeleJsiOle  MPOUEAYypPbI
OllCHMBAHMS 3HAHMH, YMeEHHWH, HABBIKOB M ONbITA JAeATEJbHOCTH,
XapaKTepU3yIIHUX ITanbl (POPMHUPOBAHUA KOMIIETCHIMH

OueHka  3HaHWI, yMEHHUI, HABBIKOB,  XapaKTepU3ywollas  JTaIlbl
(GbopMUpPOBaHUS KOMIETEHUUH MO JUCLUIUIMHE MPOBOAUTCS B opMe TEKyllehd U
IIPOMEKYTOYHOMN aTTECTALNH.

KonTponb Tekyielt ycneBaeMocTH O0yYarolmuxcsi — TeKyIasi aTTecTarus —
IIPOBOAMTCS B XOAE CEMECTpa C LEJIbI0 ONPENCIICHUs] YPOBHS YCBOCHUS
OOy4YaroIMMHUCS 3HAaHUW; (POPMUPOBAHUS Yy HHX YMEHHUH U  HABBIKOB;
CBOEBPEMEHHOTO BBISBIICHUS IIPENOAABATENIEM HEIOCTATKOB B IOATOTOBKE
oOydarommxcss W TMPUHATHA HEOOXOJMMBIX MeEp IO €€ KOPPEKTHPOBKE;
COBEPILIEHCTBOBAHUIO METOAMKUA OOYy4Y€HHUs; OpraHu3aluu ydyeOHOH paboThl u
OKa3aHMs 00y4YaloIUMCs UHAUBUAYATbHOW MTOMOIIIH.

K KOHTpOJTIO TEKYIIEN YyCIEBAEMOCTH OTHOCSTCS MMPOBEPKA 3HAHUM, YMEHUHN U
HABBIKOB 00YYaIOIINXCS:




* Ha 3aHATUAX (MPAKTHYECKUE 3aJaHUs, OTBEThl Ha KOHTPOJIbHBIE BOMPOCHI
JabopaTopHOi pabOTHI);

* [0 pe3yibTaTaM BBINOJIHEHUS WHIMBHUAYaIbHBIX 3aJaHUil (pacueTHO-
rpaduyeckas pabora);

* [0 pe3yJbTaTaM IMPOBEPKHM KadyecTBa KOHCIIEKTOB JIEKIIMH U HHBIX
MaTepHuaoB;

* [0 pe3yJabTaTaM oOT4YeTa OOy4YallIUXCi B XOJE HHIAUBHUAYaIbHOU
KOHCYJIBTAIIMM  TIPENOIaBaTeNiss, MPOBOJUMON B 4Yachl CaMOIIOATOTOBKH, TIO
UMEIOIIMMCS 33]J0JKEHHOCTSIM.

KoHTposs 3a BbIMOSHEHWEM OOYYArONTUMUCS KaXI0TO BHAa PabOT MOXKET
OCYIIECTBIIATBCSA TIO3TATHO W CIYXXUT OCHOBAaHHMEM [IJISl TIPEIBApUTEIHLHOU
aTTECTAIH TI0 JTUCITUTIIINHE.

[IpomexxyTouHass arrecTanmys 10 JUCIHUIUIMHE TPOBOJUTCSA C  IICJBIO
BBISIBJICHUS COOTBETCTBHS YPOBHSI TEOPETUUECKUX 3HAHUMN, MPAKTUYECKUX YMEHUN
¥ HaBBIKOB 10 auctuminae TpedboanusiM OI'OC nmo HanpaBieHUIO TOATOTOBKU B
dbopme PK3aMeHa.

DK3aMEH MPOBOJUTCS MOCIE 3aBEPIICHUS W3YUYEHUs JUCIUILUIUHBI B 00beMe
paboueit yueOHOUW mporpammbl. Dopma MPOBEAEHUS IK3aMEHA OIPEAeIIeTCs
Kadeapoit (yCTHBIN — 1o OmiieraM; nmucbMeHHas padborta). O1eHKa mo pe3yjbrataM
HK3aMeHa — «OTIUYHOY, «XOPOLIOY, «YJOBJIETBOPUTEIHHOY,
«HEYIOBJIICTBOPUTEIHHOY.

Bce Buapl Tekymero KOHTPOJS OCYIIECTBISIOTCS Ha JTAOOPATOPHBIX M
MPAKTUICCKUX 3aHATHSIX.

Kaxxnast popMa KOHTPOIIS IO AUCIMIUIMHE BKITIOYAET B CEOSI TCOPETUUCCKUE
BOIIPOCHI, MTO3BOJISIONINE OIICHUTHh YPOBEHb OCBOCHUS O0YUYAIOIIUMHUCS 3HAHUHN U
MPAKTUYCCKUAEC 3aJaHMS, BBIIBJIAIONINE CTENEeHb C(HOPMUPOBAHHOCTH YMEHUN U
HABBIKOB.

[Ipouienypa oIlleHMBaHUA KOMIIETCHIIMNA OOyYaronIuXxcsi OCHOBaHAa Ha
CJIEIYIONTUX CTaHIapTax:

1. [lepuoanuHOCTH MPOBECHUS OIICHKU (HA KaXKJIOM 3aHSTHH).

2.  MHOrocTyneH4aTocTh: OIleHKa (Kak TmpernojaBaTeieM, Tak W
oOydJaromuMHuCs TPYIIBI) W CaMOOICHKa oOydJaromerocs, oOCyXIeHHE
PE3YNBTATOB U KOMILIEKCA MEP IO YCTPAaHEHUIO HEJIOCTATKOB.

3. EIMHCTBO MCHOJIb3yeMOW TEXHOJOTHMM [l BceX oOydaroumxcs,
BBITIOJTHCHHE YCIIOBUIA COMTOCTABUMOCTH PE3YIbTaTOB OLICHUBAHUSI.

4. CoOnronenue IIOCJIEA0BATEILHOCTH MPOBEICHUSA OILICHKHU:
MPETYCMOTPEHO, YTO Pa3BUTHE KOMITIETCHIIMA UIET 10 BO3PACTAHHIO UX YPOBHEH
CIIOKHOCTH, a OIICHOYHBIC CpEJCTBA HA KaXJIOM OJTalle YYHUTHIBAIOT 3TO
BO3pacTaHue.

Kpatkas xapakTepucTuka Mporeaypbl peaan3aiui TEKYIIero U UTOrOBOTO
KOHTPOJIE TIO JAWCIUIUIMHE JUIS OIICHKA KOMIIETEHIMH  O0ydYarommxcs
IpeCTaBlICHa B TaOJIHIIC:



Ne | HawumenoBanue KpaTkas xapakTepucTrka npoieaypbl [IpencraBnenue
n/n OLICHOYHOT'O OLICHUBAHMSI KOMIIETEHIIUN OLICHOYHOI'0
CpeacTBa CpeicTBa B
dbonze
1 | Otuer no | CoBMecTHas JESITENbHOCTh rpynnsl | Temaruka
MPAKTHYECKUM | | OOyJaromUXCcsi W TPermoAaBaTessl  MOJ | MPAKTHYECKUX U
CUTYaIlHOHHBIM yIpaBJICHHEM TMpPEmoAaBaTelsi C M[eJIbI0 | CHTYallMOHHBIX
3aJlaHusIM WU M0 | pellieHus Y4eOHbIX U MpodeccHOHaTbHO- | 3aJaHHi
nabopaTtopHou OpPUEHTUPOBAHHBIX 3a1a4y nyTeM
pabote (0T4ET) AKCTIEPUMEHTANBHBIX UCCIIEIOBAHUS PaOOTHI
TEXHUYECKHX  CpPEACTB  aBTOMATHKU U
aBTOMATH3UPOBAaHHBIX cucTeM. [lo3Bomsier
OLICHWBAaTh YMEHHE aHAJIW3HPOBATH |
pemars  THUMHYHBIE  MPO(ecCHOHATbHBIE
3a/1ayu.
3 | Ox3ameH [IpoBoautcss B 3amaHHBIA CpOK, coriacHo | Kommuekr
rpaguky  yueOHoro  mporecca. Ilpu | BompocoB K
BBICTABJICHUU OLIEHOK YYUTHIBACTCS YPOBEHB | SK3aMEHY

NPUOOPETEHHBIX KOMIETCHIIMM CTYJIEeHTA.
Komnonent «3HATH» OIICHUBAETCS
TEOPETHUYECKUMHU BOIIPOCAMU o
COJICP’)KAHUIO JTUCUUIUIMHBI, KOMIIOHEHTHI
«YMETH» U «BJIAJIETHY -
MPAaKTUKOOPUEHTUPOBAHHBIMU  3aJJaHUSMH.
AynutopHoe BpeMms, OTBEIIEHHOE CTYACHTY
Ha NOATr0TOBKY — 60 MUH.




PaGouast —mporpaMMa  COCTA4BJIeHa HAa ~ OCHOBaHHH  (ElepajbHOTO
rOCYIapCTBEHHOTO CTAaH/apTa BBICIIEr0 00pasoBaHHs (®I"OC BO).

Pa6ouyro mporpamMmy paspabdoTai:
momeHt  kadenpbl  «OnekTpuduKanMs U aBTOMAaTH3aIUs ATIK»,

(7

K.T.H., gorent Kprouns I1.B.
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