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YKA3AHUSA IS CAMOCTOSATEJIBHBIX PABOT

MO JUCHUIIJIMHE OI1.03 «3JEKTPOTEXHUKA U DJIEKTPOHHAS TEXHUKA»
JIJIA CTYJAEHTOB OYHOM ®OPMbI OBYYEHHS IO CHEIIAAJIBHOCTH
19.02.06 TEXHOJIOT'SI KOHCEPBOB U IMIIEKOHIIEHTPATOB

. PriOnoe,

(0a3oBast MOATOTOBKA)
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Knanos A.B. Meroanueckue yka3aHusi /AJsi CaMOCTOSITEJBHBIX padoT 1o
aucuunianae OI1.03 DiaeKTpoTeXHHKA W JJIEKTPOHHASI TEXHUKA JJIsl CTYJAEHTOB OYHOM
¢popmbl  o0yuenusi mno cnenuagbHoctd 19.02.06 TexHosormss KOHCEPBOB H
NUIIEKOHIIEHTPATOB (0a3oBasi MOATrOTOBKA).- [DJeKkTpoHHBI pecypc] — Pridnoe, 2019. -
Pexxum noctyna: http://portal-drti.ru

Pabouas nporpamma puctuminasl OI1.03 DnekTpoTexHHKa M 3JEKTPOHHAS TEXHHUKA
pa3pabotana Ha ocHoBe dDenepasbHOTO TOCYAAPCTBEHHOTO OOpPa30BaTENBHOIO CTaHAAPTA
cpenHero mnpodeccuoHanbHOr0 o0pa3oBanus 1o cnenuanbHocTH  19.02.06 Texnomorus
KOHCEPBOB U MUIIEKOHLIEHTPATOB (0a30Bas MOATOTOBKA).

ABTOp: A. B. ’KnanoB - npernojaBarenb nepBoi KBaTH(PUKALMOHHON KAaTEropuu OTIACICHHS
CIIO IPTU ®TBOY BO «AI'TY».

PaccmoTpensl W 0100peHBbI HAa 3aCEaHMM IMKJIOBOM KOMHMCCHH OOIIEeNpodhecCHOHATBHBIX
TEXHUYECKUX JUCHUIUIMH U mpodeccuoHanbHbix Monyneid ot «30» asrycra 2019 ropa,
npoTokos Ne 1.

© JIMUTPOBCKUI1 ppIO0OX03HCTBEHHBIN TeXHOIOrnYeckuit HHCTUTYT (punuan) PI'BOY BO
«AcTpaxaHCKU roCyJ1apCTBEHHBIN TEXHUYECKUN YHUBEPCUTET»


http://portal-drti.ru/

BBEJIEHUE

Opranuzanus  BHEAyJUTOPHOM  CaMOCTOSATENbHOW  pabOTbl [0  JUCLMILIMHE
«ONEeKTPOTEeXHUKA U DJCKTPOHHAS TEXHHUKAa» -  BAXHBIM HSTanm peanu3aluu TpeOOBaHUMN
@®enepalibHOTO TOCYJAPCTBEHHOIO O00Opa30BAaTENBHOTO CTAaHAApTa CHEIHATIbHOCTH CPEIHEro
npodeccuonaibHoro odpazoBanus 19.02.06 «TexHOJOTHS KOHCEPBOB M IHUIICKOHIIEHTPATOBY
(o otpacisam) (6a3oBast MOATOTOBKA).

Opranuzanys BHEAyJUTOPHOW CaMOCTOSTENbHOM paboThl HampasieHa Ha GOpMHUpPOBaHKE
o0mmx W mnpo(ecCHOHAIBHBIX KOMIETEHIMH MO0 OCHOBHOMY BHIY HIpOoQecCHOHATHLHON
JESTENIbHOCTH.

3amauaMu BHEAYJUTOPHOW camocTosTenbHOH paborel mo OIL.03 DnekrporexHuka u
3JIEKTPOHHAs TEXHUKA!

- CHUCTeMaru3alusi M 3aKpeIUIeHUWE I[IOJYyYEHHbIX 3HAHMM W YMEHMH 10 Kypcy
«DNEeKTPOTEXHUKA U JIEKTPOHHAS TEXHUKA;

- 3aKperieHue, yriayOleHne U pacuiupeHue TEOPETUUECKUX 3HAHUIA;

- (opmupoBaHue yMeHUN PaOOTHI C JIOMOJTHUTEIBHOW JTUTEPATYpPOU, CUCTEMATHU3AIMS H
o0o0mIeHune nmoydeHHoi nHpopmarum;

- (opMHUpOBaHHE CAMOCTOSTEIILHOCTH, OTBETCTBEHHOCTH, TBOPYECKOH WHUIIMATUBBI,
CIIOCOOHOCTH K CaMOPa3BUTHUIO U CAMOCOBEPILEHCTBOBAHMUIO.

OcHoBHBIMU (hOpMaMU peanu3aliy BHEAYJUTOPHOW CaMOCTOSATENbHONW paboThl IO
JUCLUUIIMHE <«OJIEKTPOTEXHUKA U JJIEKTPOHHAs TEXHUKA» SBISIOTCS CaMOCTOATENbHAs
MOJTOTOBKA CTYACHTOB K MPAKTUYECKUM paboTaM, MOJy4eHHE NOMOTHUTENbHON WMH(pOpMaluu
MIPU U3YYEHHUH OINPECICHHBIX TEM.



BuJIbl BHEAYJIUTOPHON CAMOCTOSITEJIBbHOM PABOTHI M EE PACHIPEJIEJTEHUE 110 TEMAM

Ne Bun
Tembl N
paboThI CaMOCTOSTEIEHON pabOTHI
Paznen 1 1 [oaroroka k labopaTtopHoii padoTe
DIeKTpHIECKHE ENHU MOCTOSIHHOTO TOKa
2 [oaroroBka k labopaTtopHoii padoTe
Pazgen 2 patop P
DNeKTpUYECcKHe e EPEMEHHOTO TOKa
Paznen 3 3 [oaroroska k labopatopHoii padoTe
MarauTHbIe e
4 IToaroToBka k 1abopaTopHOU paboTe
Paznen 4
TpaHchopMaTOPhI U FTCKTPHUCCKUE MAIITHHBI
Pazgen S 5 IMoaroroska k abopatopHoi padbote
DNeKTpHYECKHEe H3MEPEHHS H IPHOOPHI.
W3yyeHune TeopeTHYecKOro Marepuaia mno
TeMe (KOHCIIEKTa JIEKIUH,
JIONIOJIHUTENLHON YueOHOU JIUTEpaTyphl)




METOAAYECKHUE YKA3AHUSA MO OPTAHU3AIIAA CAMOCTOSTEJIBHOM PABOTHI CTYJEHTOB

CamocrosrenbHas paboTa CTyJCHTOB M0 U3YyYCHUIO TUCIHUILIMHBI JOJDKHA CKIIAIbIBATHCS
U3 HECKOJIbKMX JTaroB, 4YTO TIO3BOJUT JIy4dllle YCBOWTH MPOWJIEHHBIH MaTepuan. Pabory
1esnecoo0pa3Ho HAYMHATH C MPOUYTEHHS KOHCIIEKTOB JICKIIMA M yU4eOHBIX MOCOOHH (Y4eOHMKOB),
3aTeM CJIeAyeT NMPUCTYNUTh K BBINOJIHEHUIO 3aJaHUW. YKa3aHus [0 BBIIOJHEHUIO 3aJaHuM,
MCTOYHMKH U JINTEpATypa MPUBEJACHBI I10CIIE CaMUX 3aJaHui.

Bpemsi BbIlOSIHEHUS CaMOCTOSITENIBHONM pabOThl BapbUpyeTCs B 3aBUCUMOCTH OT
CIIO)KHOCTU TeMbl H3ydeHusa. HeoO0Xoaumo Moib30BaThCsl PEKOMEHYyEeMOW IUTEpaTypol
CIPAaBOYHBIMU MaTEpHajJaMU B XOJE BBIMOJHEHHUS CaMOCTOSTEIbHON paboThl. Ilo oTaerbHBIM
BUJAM CaMOCTOSITEIIbHON PabOThI CTYJCHT MPEICTABIACT OTYET B 3JICKTPOHHOM WIN OyMaKHOM
BapHaHTe Ha Jictax popmara A4.

CamocrosiTenbHasi padoTa, O KOTOPOH MNPEACTaBISAETCS OTYET CUUTACTCS 3aYTEHHOM
ecnu paboTa BBIMIOJIHEHA CTYACHTOM CaMOCTOSITENIbHO, B HEH MOJHOCTBIO PACKPBITHI OTBETHI HA
BONPOCHI, a TaKxke c(HOpMyIHpOBaHBI BBHIBOABI MO TeMe. PaboThl, MO KOTOpPHIM CTYAEHT HE
MPEJICTABISIET OTYET OLICHUBAIOTCS MPHU BBIMOJHEHUU CTYIEHTOM JabOpaTOpHBIX padoT, mpu
OTBETE Ha JIONOJHUTEIbHBIE BOIIPOCHI IO TeME. AJITOPUTM MPOBEPKH TEOPETUUYECKOTO BOIIPOCa:
OLICHMBAETCs INIyOMHAa OCBOEHMS MaTepuaya, CTENeHb CaMOCTOSITEIbHOCTH BBIBOJOB, 0OIIas
KYJIbTYpa.

PaboThl, HE COOTBETCTBYIOIIME BBIICTIEPEUUCICHHBIM KPUTEPHSIM, a TAK)KE MMEIOIINE
SBHbIE MPU3HAKK KOIHMPOBAHUS YYXKOTO BapUaHTA, MOJIY4alOT OLEHKY «HEYIOBI». CTYHEHTHI,
MOJTYYUBIIUE OLEHKY «HEYIOBI», BHIIIOJHSIOT HOBBII BApUAHT CAMOCTOATEIbHOU PabOTHI.



CAMOCTOSATEJBHAS PABOTA Nel
JIaboparopHast pabota
Pasznen 1
3JI€KTpI/I‘-IeCKI/I€ eI IMMOCTOAHHOI'O TOKa

3ana}me. BrimonsuTts na6opaTopHoe 3aJaHHuEC 110 TEMCE.

BEIIOJIHATE J'Ia6ODaTODHOG 3aaHuc (HO BaDI/IaHTaM)Z
PaccumnTaTh 1Hens NOCTOSSHHOTO TOKAa CO CMEIIaHHBIM COCIMHECHHUEM PE3HUCTOPOB:

Bapuanrsr:

ITapaMeTpsl 3JIEMEHTOB CXEMBI

[ Ne | Ne | R1, | R2, [R3, | R4, [R5, | R6, | 3anamnoe




Bap. |cxempl |OM |OM [OM | Om | OM | OM | 3HaueHHe
1 1 1 2 1 2 1 1 lg=1A
2 2 2 4 2 4 2 2 Us=4B
3 3 3 6 3 6 3 3 I,=2A

4 4 4 8 4 8 4 4 U;=88B
5 5 5 10 |5 10 5 5 ,=4A

6 6 6 12 |6 12 6 6 U,=12B
7 7 7 14 |7 14 7 7 U=24B
8 8 8 o |8 16 8 8 I1=8A

9 9 9 18 |9 o0 9 9 1,=8A
10 10 10 {20 |10 |20 10 ) U,=4B
11 11 0 22 |11 22 11 11 ;=4 A
12 12 12 124 |0 24 12 12 Us=2B
13 13 13 |26 |13 26 0 13 lg=1A
14 1 12 |24 |12 24 12 12 Us=2B
15 2 10 |22 |11 22 11 11 =4 A
16 3 10 |20 |10 |20 10 10 U,=4B
17 4 9 18 |9 18 9 9 I,=8A
18 5 8 16 |8 16 8 8 I=8A
19 6 7 14 |7 14 7 7 U=24B
20 7 6 12 |6 12 6 6 U,=12B
21 8 5 o |5 10 5 5 ,=4A
22 9 4 8 4 ) 4 4 U;=8B
23 10 3 6 3 6 3 ) I,=2A
24 11 0 4 2 4 2 2 U=4B
25 12 1 2 0 2 1 1 lg=1A

Dopma KOHMPoRs camocmosamenbHou pabomel. MUCbMEHHOE J1JAO0PAaTOPHOE 3a/1aHUeE.
Memoouueckue pexomenOayuu: TPHU BBIIOJIHEHUN CaMOCTOSTEIbHOH padboTsl Nel crymeHT
MOYKET BOCIIOJIb30BaThCSl UCTOYHUKAMH, YKa3aHHBIMU B OMOIHOrpaguueckoM CIHCKe.



CAMOCTOSTEJBHAS PABOTA Ne2
[ToaroroBka k J1abopatopHoit padoTte
JlaboparopHast pabota

Pa3zmen 2
DIIEKTPUUYECKHE IIETTH IIEPEMEHHOTO TOKa

3aganme. [1oaroToBUTHCS K BHIMOIHEHUIO JIAOOPATOPHON paObOTHI, BBIIIOJHUTH J1a00paTOpPHOE
3aJlJaHuE 10 TEME.
[ToaroToBka k abopaTtopHoii pabore:
1. I3y4unTh 110 KOHCIIEKTY JIEKIMHA U y4eOHHUKAM TEOPETUYECKHI MaTepHall.
2. VByuyuTh LETb HCCIEAOBAaHMS, OOBEKTHI M CpPEJCTBA HCCICIOBAHMSA, XOJ BBITOJTHEHUS

nabopaTopHO PabOTHI.
3. [ToaroroBUTh O1aHK MPOTOKOJIA.
JIy1s oTYeTa 0O BBHIIOJHEHHOU JabopaTopHoil pabore:

4. BBINOJHUTH HEOOXOAUMBIE PACUETHI.
5. IlocTpouts yka3aHHbIE B paboTe rpadKu U BEKTOPHBIE TUATrPAMMBI.
6. OTBETUTH Ha KOHTPOJIbHBIE BONPOCHI, IPUBEJCHHBIE B J1a0OpaTOPHOI padoTe.

Brinonants 1aboparopHoe 3amanue (110 BapuaHTaM):
K ognodasnoit nenu cunycouaansHOro Toka HanpsbkenueM U,=220 B moakimoueHsl

HOTPEOUTENH, TUIBI U XapaKTEPUCTUKHU KOTOPBIX IPUBEJCHBI TaOIUIIE.

Jlnist cCBEeTUIIBHUKOB cos (=1.

CocTaBUTh KBUBAJICHTHYIO CXEMY 3aMelleHHsI TOTpeOuTeNeil U onpeleuTh mapamMmeTphbl
€€ JIEMEHTOB.

Paccunrarh eMKOCTh OaTapen KOHIAEHCATOPOB, KOTOPYIO HYKHO MOJKIIOYUTH K
NOTPEOUTENIO JJIs1 CHU)KEHUS PEAKTUBHOW MOIIHOCTH JI0 HYJIS.

Tabnuna 3HaueHuit norpeduTesnet

OpnHoda3HbIi OpnHoda3HbIi aCHHXPOHHBIH ABUTATENb CaeTuiIb-
a TpaHchopmaTop HUKH
8 P,
< TUI cos ¢ TUI PUOM, (T% cos @ B‘;":(
Br KOJI-BO
1 OCM-0,4 0,78 4AAE56B2 120 53 0,76 40x2
2 OCM-0,063 0,75 AOJIBO11-4 18 22 0,62 25x2
3 OCM-0,25 0,85 4AATS6A4 120 51 0,90 25x2
4 OCM-0,1 0,75 AOJIB012-4 30 28 0,62 40x2
5 OCM-0,16 0,85 4AAE56A4 60 37 0,70 15x3
6 OCM-0,063 0,75 AOJIb11-4 50 34 0,62 25x2
7 OCM-0,4 0,85 4AAT56B4 120 51 0,90 40x2
8 OCM-0,1 0,8 AOJIb12-4 80 41 0,62 40x2
9 OCM-0,1 0,85 4AAY56B4 90 39 0,65 25x2
10 OCM-0,25 0,75 AOJIb21-4 120 47 0,62 60x2
11 OCM-0.063 0,85 4AATS50A2 60 56 0,80 15x3
12 OCM-0,4 0,75 AOJIB22-4 180 53 0,62 60x3




13 OCM-0,16 0,82 4AAES0A2 40 51 0,68 15x2
14 OCM-0,63 0,75 AOJIB31-4 240 60 0,62 40x4
15 OCM-0,25 08 4AAT50B2 90 60 0,9 40x2
16 OCM-1,0 0,75 AOJIB32-4 400 67 0,62 200x2
17 OCM-0,16 0.8 4AAE50B2 60 53 0,59 25x2
18 OCM-0,063 0,78 AOJIBO011 -2 30 41 0,68 15x2
19 OCM-0,1 0,82 4AATS50A4 40 50 0,67 15x3
20 OCM-0,16 0,78 AOJIB012-2 50 48 0,70 15x3
21 OCM-0,063 0.82 4AAY50A4 25 23 0,51 15x2
22 OCM-0,1 0.78 AOJIB11-2 80 51 0,72 25x3
23 OCM-0,1 0.8 4AAT50B4 60 55 0,82 25x2
24 OCM-0,16 0,78 AOJIB12-2 120 55 0,72 40x2
25 OCM-0.063 0.8 4AAE50B4 40 28 0,54 15x2

Dopma KOHMPONA CaMOCMOoAmMenbHOU pabomul: OTYET 1O JTabOopaTopHOM paboTe, MUCEMEHHOE
nabopaTopHOE 3ajaHue.

Memoouueckue pexomenOayuu: TPHU BBIIOJTHEHUN CaMOCTOSITEIbHOH paboTsl Ne2 cTymeHT
MOET BOCIIOJIb30BATHCSl HCTOYHUKAMH, YKa3aHHBIMU B OMOIHOTpad)uuecKoM CIIUCKE.



CAMOCTOSTEJBHAS PABOTA Ne3
JIaboparopHast pabota
Paznen 3
MarHuTtHbIe LIenu

3ana}me. BrimonsuTts na6opaTopHoe 3aJaHHuEC 110 TEMCE.

BEIIOJIHATE J'Ia6ODaTODHOG 3aaHuc (HO BaDI/IaHTaM)Z

Paccuntarh MarHMTHYIO LENb OCTOSIHHOI'O TOKA, UCXO/S U3 CIEAYIOIUX JTaHHBIX:
Hanpsokenue Ha katymke 60 B, conporusnenue karymku 40 Owm,
YHUCJIO BUTKOB KaTymku W= 615.
[Tnomaas monepevyHoro ceYeHMs MAarHUTHOTO cepJieyHruKa S=4* 107 M2,
CpenHsis JJIMHA MarHUTHOM CUIIOBO# HUM B cepaeunuke |, = 0,9 m.
Tommmaa Bo3aymHOTO 3a30pa 6=0,8+0,05 N, tme N- mopsakoBEIii HOMEp CTYACHTA B CITHCKE
TPYIIIBL
Matepuan cepaeyHuka I CTYAGHTOB ¢ HoMmepamMu 1-5 B COHCKE TpYNOBl -
AJIEKTpOTEXHUYECKas cTtaib 3411, npeacraBneHHas KpUBOW HaMarHUYUBaHus puc. 1.
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Puc. 1. KpuBas HaMarHn4mMBaHus 3JeKTpoTexHuueckoit craimu 3411 (aucroBoit
XOJIOAHOKATaHOM )

Marepuan ceplledHHKa A CTYJEHTOB C HoMmepamu 6-10 B cHUCKE Tpymmbl -
AIIEKTPOTEXHUYECKas ctaib 1512, mpencraBieHHast KpUBOM HaMarHMUMBaHUS pHC. 2.
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Puc. 2. KpuBas HaMarHnamBaHus dJIEKTPOTEXHUUECKON cTainu 1512 (mucToBoi
ropsiueKaTaHom )

Martepuan cepiedyHuka A CTyAeHTOB ¢ Homepamu 11-15 B cmucke rpymibl-
3JIEKTPOTEXHUUYECKas cTaiib 1212, mpencraBieHHas KpUBOW HAMarHWYMBaHUS pUcC. 3.

+B.Tn
1.3

1.6

1.4 !
._ N s

\

\
\

0

7

T e T T . R
w o u
—

| N Y E
N

T

H Al
Puc. 3. KpuBast HamarHMIMBaHUS 3JIEKTPOTEXHUUECKOM cTaimu 1212 (JTMCTOBOM ropsiueKkaTaHoi).
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Marepuan cepAeYHHMKA JUIsI CTYJIEHTOB ¢ HOMepamu 16-25 B crmcke Tpymnmbl- JIHTas
ctasb 108952, npencraBieHHas KpUBOM HAMarHU4YKUBaHUs puc. 4.
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Puc. 4. Kpusas HamaranumBanus Juton craiu 108952

B pabote Hy)XHO OTIpeeIUTh:

® MarHUTHBIN MOTOK @ W MAarHUTHYIO MHAYKIIMIO B B BO3AYIITHOM 3a30pe€,

e MarHuTHoOe HarpsikeHue Ug 1 HalpsHKeHHOCTh MATHUTHOTO oI H Ha BO3AYIITHOM
3a3ope.

Dopma KOHMPOAS CamoCmosmenbHou pabomsl. TACEMEHHOE JTA00PAaTOPHOE 3a/IaHUE.
Memoouueckue pexomenoayuu: TPU BBINOJIHEHUH CAMOCTOSATEILHOM pPadoThl Ne3 CTyaeHT

MOYET BOCIIOJIb30BaThCSI UICTOUYHUKAMH, YKa3aHHBIMU B OMOIHOTpa@uuecKoM CIHCKE.



CAMOCTOSATEJBHAS PABOTA Ne4
[ToaroroBka k maboparopHoi pabore
JlaboparopHast pabota
Paznen 4
TpanchopMaTophl 1 AIEKTPUUECKUE MAIIUHBI

3aganue. [1oaroTOBUTHCS K BBITOJHEHUIO JA0OPATOPHOH pabOThI, BEIIOJHUTH JIAOOPATOPHOE
3aJIaHUE T10 TEME.
[loaroroBka K 1a00paTopHOM padore:

1. I3y4unTh 110 KOHCIIEKTY JIEKIMHA U y4eOHHUKAM TEOPETUYECKHI MaTepHall.

2. VBy4yuTh LETb HCCIIEAOBAaHMS, OOBEKTHI M CpPEJCTBA HCCICIOBAHMSA, XOJ BBITOIHEHUS
n1abopaTopHOI pabOTHI.

3. [ToaroToBUTH OJIAHK MTPOTOKOJIA.

JUis oTyera no BbINOJHEHHOH J1abopaTOpHOU paboTe:

4. BBINOJHUTH HEOOXOIUMBIC PACUEThI.

5. IlocTpouTh yKka3aHHbIC B pab0oTe rpadUKu U BEKTOPHBIE TUArPAMMBI.

6. OTBETHTHh Ha KOHTPOJIbHBIC BOIIPOCHI, IPUBEACHHBIC B JTAOOPAaTOPHOU padoTe.
BrinmonnuTs J1abopatopHoe 3aaadue (110 BapHaHTaM):

Paccunrarh 25eKTpoMeXaHUYeCKUE MOKa3aTelu pabodyero pekuma JBUTATEIs
ITOCTOSIHHOT'O TOKA:

A. OnpenenuTs HOMMHAJIbHBINA BpaIatOIUii MOMEHT
M=nP, /o (®=21n/60).

B. Onpeaenuts Tok sikopst I; = U,/ R,

B.Omnpenenuts MarHuTHBINA IOTOK KO=M / I,
/i€ K-KOHCTPYKTUBHBIN KOdPPUITESHT

I'. Onpenenuts TOk 0OMOTKH BO30YMIEHHS I o5 = Ugpy / Ros

. OnpenenuTs UHAYKTUBHOCTH OOMOTKH BO30YKIECHUS

L os= KD/ [ o
E. OnpenenuTs MpoOBOAMMOCTh MEXaHHUYECKOM HArpy3ku (KodgduitueHt Tpenus skops) M/o
(o =27mtn/60)
JBuraresm nocrosHHOro Toxk cepuu 2 I1H, nauna cepaeunnka sxops h=90 mm
N P, Us, n, n max n, Rs, Rpon | R Ls,
Bap | kBt B 00/MuH | 00/MUH % OmMm Om oB, | M[H
(0)7

1 0,17 110 | 750 3000 475 | 584 | 4,40 610 | 128
2 0,17 220 | 750 1500 48,5 | 27,2 16,2 162 | 514
3 0,25 | 110 | 1060 4000 56 399 | 255 |610 | 787
4 0,25 220 | 1120 2000 57 1547 | 11.2 612 | 297
5 0,37 | 110 | 1500 3000 615 252 |147 |610 |48

6 0.4 220 | 1500 2250 61,5 | 10,61 | 6,66 612 | 190
7 0,71 110 | 2360 4000 695 |1 054 | 470 | 18
8 0,71 220 | 2360 3540 70 3,99 2,55 123 | 79
9 1 110 | 3000 4000 715 (0,6 0,35 | 365 |12
10 |1 220 | 3000 4000 72,5 | 2,52 1.47 92 48
11 | 017 110 | 750 3000 4755 | 584 | 4,40 610 | 128
12 | 0,17 220 | 750 1500 48,5 | 27,2 16,2 162 | 514
13 | 0,25 110 | 1060 4000 56 3.99 2,55 610 | 78,7
14 | 0,25 220 | 1120 2000 57 1547 | 11.2 612 | 297




15 | 0,37 | 110 | 1500 3000 615 (252 |147 |610 |48

16 |04 220 | 1500 2250 615 | 10,61 | 6,66 | 612 | 190

17 | 0,71 | 110 | 2360 4000 695 |1 054 |470 |18
18 | 0,71 | 220 | 2360 3540 70 399 |25 |123 |79
19 |1 110 | 3000 4000 715 (0,6 0,35 | 365 |12
20 |1 220 | 3000 4000 72,5 | 252 | 147 |92 |48

21 | 0,17 110 | 750 3000 475 | 584 | 4,40 |610 | 128

22 1017 | 220 | 750 1500 48,5 | 27,2 16,2 162 | 514

23 | 0,25 | 110 | 1060 4000 56 399 | 255 |610 | 787

24 1025 |220 | 1120 2000 57 1547 | 11.2 | 612 | 297

25 | 037 | 110 | 1500 3000 615 (252 |147 |610 |48

Dopma KOHMpPOJIAL CamMoCmoAmenbHou pabomel: OTYET 1O Ja0OpaTOpHOI paboTe, MUCbMEHHOE
nabopaTopHOE 3ajaHue.
Memoouueckue pexomenOayuu: TPHU BBIIOJTHEHUN CaMOCTOSITEIbHOH paboTsl Ned cTymeHT

MOJKECT BOCIIOJIB30BATHCA HCTOUYHHUKAMHU, YKa3aHHbIMU B 6I/I6JII/IOFpa(1)I/I‘-ICCKOM CIIMCKC.



CAMOCTOSTEJIbHASI PABOTA Ne5
N3yuenue TeopeTnueckoro Marepuaia no reMe (KOHCIEKTa JICKIIUH, TOMOJIHUTEIbHON
y4eOHOW JIUTEPATyphl).
Pa3zngen 5
DNeKTpUYecKrue U3MEPEHHs U IPUOOPHI

3aganme.  l3ydyeHWe TEOPETHUYECKOTO MaTepuayiia IO TeMe (KOHCIEKTa JICKIIHH,
JIOTIOJTHUTEIILHON YIEOHOM JTUTEPATYpPHI).

PaboTa ¢ KOHCIIEKTaMH MPEIBITYIIUX JCKIMA: YTCHHE COOCTBEHHBIX 3aITUCEH, 3HAKOMCTBO
C MaTEepPUAJIOM JICKIIHH 10 YICOHUKY U TOTIOJTHUTEIBHOU JTUTepaType.

Bonpocs! Juis n3y4eHus:

CpencTBa U3MEpEeHHi, MEpPhI, 3TAIOHBI.

Bugpl 1 MeTonbl n3mepenuil. O6paboTka pe3ynbTaToB U3MEPEHUH.
[Torpemnoctu namepenuit. Knace Tognocru.

Knaccugukarus 31eKTpou3MepUTeIbHbIX TPUOOPOB MO NPUHIIMITY 1EHCTBHUS.
YcnoBHbIE 0003HAUYEHUS 3IEKTPOU3MEPUTEIBHBIX IPUOOPOB.

OO0mue MOHATHS O HUPPOBBIX AMEKTPOUZMEPHUTEIBHBIX IPHOOpPaAX.

Dopma KOHMPOTISL CaMOCMOAMENbHOU pabomul. COOECEIOBAHUE 110 TEME.
Memoouueckue pexomenOayuu: TPHU BBIIOJTHEHUN CaMOCTOSITEIbHOH paboTsl Ne5 crymeHT

MOJKECT BOCIIOJIB30BATHCA HCTOUYHHUKAMHU, YKa3aHHbIMU B 6I/I6JII/IOFpa(1)I/I‘ICCKOM CIIMCKC.



HNudopmannonHoe odecnevyenne 00ydeHust
OcHoBHasi yueOHasi iuTeparypa

1. WBanoB, MW.M. DnekTpoTeXHUKa W  OCHOBBI  JJIEKTPOHUKU:  YYEOHHUK
[DnexTponHsbIii pecype] : yued. / .. Wsanos, .. ConosreB, B.Sl. @ponoB. — DieKTpoH.
nan. —  Cankr-Ilerepoypr: Jlamp, 2017. — 736 c¢. — Pexum noctyma:
https://e.lanbook.com/book/93764

JdomosHuTeIbHAS YUeOHAsl JJUTEepaTypa

1. Jlynun, B. II. DnekrporexHuka u siekrpoHuka B 3 1. Tom 1. Dnexkrpuueckue u
MarHuTHbIC 1enu: yueOHuK u npaktukym s CIIO [Dnextponnsiii pecypc]/ 3. B. Ky3Hernos ;
noxa o6, pex. B. I1. Jlyauna. — 2-e u3z., mepepad. u gon. — M. : U3natensctBo FOpaiit, 2017.
— 255 c¢.— Pexum pocryma: https://biblio-online.ru/viewer/C9A55F02-566F-4D9A-9D90-
27CA863F6A3F.

2. DIEKTpOTEXHUKA U AEKTpoHUKA B 3 T. Tom 2. DIeKTpOMarHUTHHIE YCTPONCTBA U
AIIEKTPUYECKHE MAaIIMHBL: yuyeOHuK W mpaktukym mins CIIO [Dnexrtponnsiii pecypc]/ B. W.
Kucenes, D. B. Ky3nenos, A. U. Konbsutos, B. I1. JIyaun ; mox oom. pen. B. I1. JIlyauna. — 2-¢
u3l., nepepad. u gon. — M. : UsnparensctBo FOpaiit, 2017. — 184 c.— Pexum poctyma:
https://biblioonline.ru/viewer/0120F03A-B783-48B6-87D1-45011844261F.

3. DnexktporexHuka u 3JeKTpoHMka B 3 T. Tom 3. OCHOBBI 3JIEKTPOHHKH H
JNIeKTpUYECKUEe U3MepeHus: yuyeOHuk u mpaktukyMm ans CIIO [Dnekrponnsiit pecypc]/ 3. B.

Kysnenos, E. A. Kynukosa, I1. C. Kynstuacos, B. I1. JIyaun ; nox oobur. pen. B. I1. JIynuna. —
2-e u3M., nepepad. u gon. — M. : UsmarensctBo HOpaiit, 2017. — 234 ¢.— Pexxum nocryna:
https://biblioonline.ru/viewer/768A0873-283C-41F2-B4D0-6E87767A3848

OdunuaibHble, CIPABOYHO-0UOIHOrpaduUecKne U MEPHOAUYECKIE U3TAHUS

a) opuyuanvhvle uz0anua:
1. [IpaBuna yctpoiictBa anekrpoycraHoBok (ITVD). — 7-e wm3p.. — M.
Pocrexnanzop, 2010. —411 c.

0) cnpasouno-ouodnuoZpaghuueckue uzoanusa:

1. Cubukun, 10.J[. CrpaBoYHMK 3JIEKTPOMOHTaXHHKa : ydyeOHOe mocobue ais
HavaJpHOro mpodeccuoHanbHoro oopazosanus / 10.J]. Cubukun. - 4-e usa., crep. - Mocksa ;
bepnun : Qupekr-Menaua, 2014. - 331 c. : un., cxem., Tabiu. - bubnuorp. B KH. - [DJIEKTPOHHBIN
pecypc]: http://biblioclub.ru/index.php?page=book&id=259061

8) nepuoouueckue u30aHus:

1. Kypnan. BecTHMK  AcCTpaxaHCKOrO  TIOCYAAapCTBEHHOTO  TEXHUYECKOTO
yauBepcuteta. Cepusi: Mopckas texHuka u TexHosorus. 2009-2019. [OnexTpoHHBIN pecypce]:
http://vestnik.astu.org/Pages/Show/33

2. Kypuan panuosnekrponuku, MwuHoOpHayku Poccun OI'BYH HWacturyr
PaAMOTEXHUKH U 3JIEKTpOHUKH UM. B. A. KotenbHukoBa Poccuiickoi akajgeMuu HayK, TJIABHBIN
penaktop akagemuk FO.B. I'ynsieB [ DaexTponnsiii pecypce] — http://jre.cplire.ru/jre/contents.html

Pecypchbl HHpOpMaLIMOHHO-TEJIEKOMMYHUKALUMOHHOM ceTH « MHTEepHET»
1. OnexTtporexHuka | CailT 00 sneKkTpoTexHuKe. MaTepualbl M0 3JIEKTPOTEXHUKE -
https://electrono.ru



https://e.lanbook.com/book/93764
https://biblioonline.ru/viewer/0120F03A-B783-48B6-87D1-45011844261F
https://biblioonline.ru/viewer/768A0873-283C-41F2-B4D0-6E87767A3848
http://jre.cplire.ru/jre/contents.html
https://electrono.ru/

2. brmor o pa3paboTke ©W TNPOW3BOJCTBE COBPEMEHHOM  JJICKTPOHHKH -

https://visuale.ru

3. CxeMpl pPa3IUYHBIX paAMOYCTPOWCTB, JOKYMEHTAallMsi W IporpaMmbl AJis
panuostoourenei - http://www.radiofanatic.ru

IMepeyenbr WHPOPMANMOHHBIX TEXHOJOTHI, MCHOJIb3yeMbIX MPH OCYIIECTBJIEHHH
00pa3oBaTeIbHOIO TpPOIlecca, BKJIKYAs TepeYyeHb JIMIEH3MOHHOTO0 MPOrPaMMHOIO
odecneyeHusi 1 HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

Ilepeuensb UHGOPMAYUOHHBIX MEXHONO2ULL, UCNONb3YEMbIX 8 Y4eOHOM npoyecce

HaumenoBanue
NporpaMMHOIo
o0ecmeyeHus

Ha3znauenmune

OOpa3oBarenbHbIE  MOpTAI
Moodle

O6pazoBarenbubiii noptan JAPTU noctpoen Ha oOyuaroieit
BHUPTyabHOU cpenie Moodle u gocTyIieH 1o aapecy www.portal-drti.ru U3
T000# TOYKH, UMEIOIIEH MOAKII0YeHHe K ceTu IHTepHeT, B ToM
yucie u3 jokanbHou cetu JIPTHU. O6pazoBarenbusiii mopran JAPTU
MOAXOJIUT KakK JUIsl OpraHu3anuu online-KjiaccoB, Tak U JUIs
TpaauIIMOHHOTO 00yueHus. [lopran pa3aeneH Ha «OTKPBITYIO
(001IEIOCTYITHYIO) U «3aKPBITYIO» YacTh. JIOCTYIl K 3aKpPBITOM YacTH
OCYIIECTBIISIETCS TTOCJIE MPEABABICHUS MTEPCOHATIBHON MAPhI «IOTHH-
MapoJiby. MPENoIaBaTeIeM W CTYICHTOM.

DNeKTPOHHO-ONOIMOTeYHAs
cucrema JIPTU ®I'BOY BO
«AI'TY»

OO0ecrieunBaeT JOCTYH K 3JIEKTPOHHO-OMOINOTEYHBIM CHCTEMaM
M3aTeNIbCTB, IOCTYII K 3JIEKTPOHHOMY KaTaJIOT'y KHUT, TpyJ1aM
npenoiaBaTelield, yaueOHo-MeToiuueckum pazpadotkam [IPTU,
MEePUOINYECKUM U3/IaHUSIM.

Bozmoosicnocmo Oocmyna K 3]Z€Kmp0HHO'6Z/l6]Z1/lOm€LIHblM cucmemam

HaumenoBanue
3JIEKTPOHHOI'0 pecypca,
aapec caira

Ha3nauenune

OBbC «YHuBepcurerckas
oubmmoteka on-line»
http://biblioclub.ru/

@®onyp O6uOMMOTEKM HacuuThIBaeT w3AaHus Ooznee 160 kpymHeHIMx
COBPEMEHHBIX U3/IaTEIbCTB, BBIMYCKAIONIUX YYCOHYI0, HAy4YHYIO U
uHyt0 nureparypy. Karanor «YHHUBEpCcHUTETCKOM OMOIMOTEKH OHJIANH
COJIEP’KUT: HOBeHIIne rpu@oBaHHbIE YUEOHUKU U y4eOHbIE MOCOOMS;
HAay4YHYI, HAY4YHO-TIONYJISIPHYIO, XYJOXXECTBEHHYIO JIUTEpaTypy;
oOyyJaronue MyJIbTHMENNA, CXEMBI, TECThI, TPECHAKEPHI, MPE3CHTAINH,
KapThl W PENpPOAYKIHMH; SKCKIIO3UBHBIE HW3ATE€IbCKUE KOJUICKIUU,
BKJIFOYAIONME  BOCTPEOOBAaHHYIO  JIUTEpATypy  T'yMaHUTapHOH,
COLMAIIBHOM, IOPUINYECKOM, TEXHUUECKON U DIKOHOMUYECKON TEMaTHK.
Nmeercs mporpamma «JleTekTop miaruaTtay, MO3BOJISIFOIIAS BBIABISATH
HapylIeHus aBTOpckux mpaB B MHrepHere. Pabora wmoxker
OCYIIECTBISATHCS U3 JIIOOOTO MeCTa, B KOTOPOM MMEETCS JOCTYIT K CETH
WNurepHer.

9BC
FOpaiithttps://www.biblio-
online.ru

®onpg IbC «tOpaiit» — 310 6osee 5000 HatMeHOBaHUN y4EOHUKOB U
y4eOHbIX TOcoOuit IS BceX YpOBHEN MpodhecCHOHAIBLHOTO
00pa3oBaHus OT BEAYIIMX HAYIHBIX IIKOJI C COOIIIOICHHEM
tpeboBanuit HOBEIX ®PI'OC.B DBC npucyTcTByeT BO3MOXKHOCTB!
WH/IMBUYaJIbHOTO HEOTPaHUYEHHOI0 IOCTYIA MOJIb30BaTeIeH K
COJICP)KUMOMY U3 JIFO00M TOUKH, B KOTOPOH UMEETCS TIOJKITIOYCHHE K
cetd MIHTepHET; 0THOBPEMEHHOI'0 MHAWBUYAJILHOTO JOCTYMa
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HaumenoBanue
3JIEKTPOHHOI0 pecypca,
aapec caira

Haszunauenue

MOJIb30BATEJICH K COACPKIUMOMY B COOTBETCTBHH C TPEOOBAHHUSIMU
®I'OC; MOHOTEKCTOBOTO IMOKCKA TI0 COACPIKUMOMY, POPMUPOBAHUS
CTaTUCTUYECKUX OTUETOB MO mojb3oBaresiM. 3nanus 8 9bC
MIPEJICTaBJICHBI C COXpAaHEHHEM BHJIa CTPAaHUIl (OPUTHHAIBHON
BEPCTKH).

9BbC n3pgarenscrBa
«JTamp»https://e.lanbook.com

OBC Bkmouaet B ce0s Kak JIEKTPOHHbIE BEPCUM KHUT M3/1aTeNIbCTBA
«JlaHb» 1 Apyrux BeAYIIMX H3/1aTENLCTB YIeOHOH JINTEpaTyphl, TaK U
AJIEKTPOHHBIE BEPCUU EPUOANYECKUX U3JAaHUM 110 €CTECTBEHHBIM,
TEXHUYECKUM U T'YMAHUTAPHBIM HAyKaM.

IIpenocraBisgieT BO3MOKHOCTh KPYIJIOCYTOYHOTO IUCTAaHIIMOHHOTO
WH/IMBUYAJIbHOTO MTOJIb30BaHMS ISl KaXKIOTO 00YUaIoIerocs 13
710001 TOUKH, B KOTOPOH UMeeTcs 10CTyI K ceTh VIHTepHeT, aapec B
cetu MIHTEpHET, C BO3MOKHOCTBIO IIPOCMOTPA U CKAYMBAHUS Ha canuTe
B OH-JIaiH pexume. [Ipenocrasisger npaBo AOCTyNA K OTACIBHBIM
KOJUIEKLUSAM, B YACTHOCTUTAKUM, KaK «H)KEHEpHO-TEXHUYECKUE
Hayku — M3natensctBo Jlanby, « HpopmaTuka — M3garenscTBO
Jlanby, «®@uskynstypa u Cnopt — U3natenbcrso dusnueckast
KynbTypa» IbC JlaHs.

Hepequb JAUUEH3UOHHO20 y’{€6H020 npoepammHoco obecnevenus

HaumeHoBaHHe NPOrpaMMHOIo odecrevyeHust Ha3nauyenmue

KOMITAC-3D V15 Y4eOHbI KOMIUIEKT MPOrPaMMHOTO
obecneuenuss KOMITAC-
3DV15.I1poektupoBanue U KOHCTPYUPOBAHHE B
MaIIHHOCTPOCHHH.

ABBYY FineReader 8.0 CorporateEdition CucreMa ONTHYECKOTO paclio3HaBaHHS TEKCTa

STDU Viewer [Iporpamma a1 IpOCMOTpa IEKTPOHHBIX
JOKYMEHTOB

GoogleChrome, Opera Bpaysep

Windows NT

I'paduueckue, HHTEPaKTUBHbIC, MHOT03aIa4HBIC
olepaTHBHBIE CHCTEMBbI Kopriopaiuu Microsoft

Dr.Web

AHTHBHpYCHBIE IPOTPAMMHBIE TPOJTYKThI

MicrosoftOffice

[IpunoxxeHust — 0opUCHBIC PEIAKTOPBI IS
pa6OTBI C TCKCTOBBIMH }IOKYMCHTaMI/I,
ANEKTPOHHBIMU TaOIUIIAMHU, STEKTPOHHBIMU
cooO1IeHuamMu, 0azaMu JaHHBIX,
M300paKEHUSIMH U T.J.

Moodle

O6pazosarensHbiii moptan JIPTU ®I'BOY BO
«AT'TY»

7-zip

ApxuBarop



https://e.lanbook.com/

HepeueHb qu)OpMaL}UOHHbZX CNPAB6OYHbIX CUCMeEM

Haumenosanuue NCC Ha3nauenune

ConepKUT poCCUICKOE U PETHOHAIBHOE 3aKOHOJATEIIbCTBO,
cyaeOHyI0 MPAKTUKY, ((UHAHCOBBIC U KaJPOBHIE
KOHCYJIbTAIlH, KOHCYJIbTALIMH JJ1s1 OFOKETHBIX

NCC «KoHCYynbTaHT +» OpraHu3aIyii, KOMMEHTapUHU 3aKOHOAATEIbCTBA, (POPMBI
JOKYMEHTOB, IIPOEKTHl HOPMaTUBHBIX IIPABOBBIX aKTOB,
MEKyHApOJHBIC IIPABOBBIE AKTHI, [IPABOBLIC AKTHI 110
3paBOOXPAaHEHUI0, TEXHUYECKHE HOPMBI M NIPaBUIIA

Ceenenus 00 0OHOBIIEHUH WH(POPMALMOHHOTO oOecrieueHust 00yueHHs! MPECTaBICHbI B
nokanpHOM cetu JIPTU mo aapecy: \Base\\192.168.10.10\mis  obmena mo  adarry\UT B

00ydyeHuun
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