[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:

g’o“nmg:ja;:m“g;“’““mﬁmTEPCTBO HAYKH U BBICHIEI'O OBPA30OBAHUS
[ata nognucanus: 02.06.2026 12:34:24 POCCHﬁCKOﬁ (I)EI[EPAHI/II/I

YHUKaNbHbIiA ﬂporpaMMHbgifﬂIOH'
236bcc35¢296f119d6aafdc

CAEPANBHOE FOCYIANCTBEHHOE 010/1:KeTHOE 00pa3oBaTeJIbHOE

YUYpEKICHAE BICIIero 00pa3oBaHus
«I['po3HeHCKHUI rocy1apCTBeHHbIN HePTAHOM TEXHUYECKH I
yHUBepcuTeT UMeHd akagemMuka M./l. MUJIMOHIIMKOBA»

«Y TBEPIKJIAIO»

[Tepsstit npopekrop-
TpopeKTOp 1Mo O/1N
H.T". I'aiipaGekor

«22»

PABOYAS TNPOI'PAMMA

JAMcuMninHbI

«DNEMEHTHI CHCTEM aBTOMATHUKH)

HanpagJieHue NoAroToBKu

13.03.02 DnekTposHEepreTuKa U dJIEKTPOTEXHUKA

Hpoduis

((BJIGKTPOHPI/IBOI[ H aBTOMAaTHKa»

KBanupukanus

OakamaBp

I'ox Hayaa moaroroBku — 2026

I'po3usbiii — 2026



1. IIeJIl/I H 3aJa91 JUCHUITIINHBI

HCHB MpernogaBanuAaA JUCHOUIINIMHBI - IIOJYYCHUC CTYACHTAMH OCHOBHBIX
HaY4YHO-IIPAKTHYCCKHUX, O6I[I€CI/ICTGMHBIX 3HaHUH B 00JIacTH COBPCMCHHBIX
QJICMCHTOB aBTOMATHKH.

33I[a‘-II/I JUCHUITIIINHBI. I/I3yquI/Ie BOIIPOCOB IIPUMMCHCHHA COBPCMCHHBIX
QJICMCHTOB B CUCTEMAax aBTOMATHUKH.

2. MecTO IUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM IPOrpaMMbl:
JlanHas gucuuiuiMHa OTHOcUTCS K bioky 1, wactu, Qopmupyemoit

YdaCTHHKaMH O6p&30BaT€J'II>HI>IX OTHOILICHUH.

HCp@‘ICHI—; JAUCHUIIINH, H€06XOI[I/IMBIX pInIb: | HU3y4YCHUS  OJUCHUIIIIMHBIL
((MaTeMaTI/IKa», ((CDI/I3I/IKa)), ((TeOpeTI/ILIeCKI/Ie OCHOBBI 3JICKTPOTCXHHUKHN), ((TeOpI/IH
ABTOMATH4YCCKOTI'O YIIPABJICHH)).

I[aHHaﬂ JUCHUIIJIMHA  ABJIACTCA HpCI[IHeCTBYIOHIeﬁ A JUCHHUIIIINHBIL

«CucTeMbl yIpaBJieHHUS! DJIEKTPOIPUBOIOM», «IIEKTPOOOOpYAO0BaHHE OEpPEroBhIX
OOBEKTOB BOJHOTO TPAHCIOPTa», a TAKXKE IS MPOXOXKICHUS MPEeNJIUITIOMHON
MPAKTHUKHU.

3. IlepedyeHb NJIAHMPYEMBIX Pe3yJbTATOB O00Y4YeHHMS] MO JUCHHUILUIUHE

(M01y/110), COOTHECEHHBIX ¢ HHAUKATOPAMH JTOCTHKEHHSI KOMIIETEHINH

Taoauna 1
Kon mo ®I'OC NuaukaTopsl 10CTHKEHUSA Ilnanupyembie pe3yabTarhl
o0ydyeHHs] 1O JAUCHHUILINHE

(3YB)
IIp0oeKTHO-KOHCTPYKTOPCKHUI
OIIK-5. Cnoco6en | OIIK-5.1/leMoHCTpUpyeT 3HAHHE | 3HATBH: OCHOBHBIE OIpPEAENICHUS,

TIPOBOIUTE OCHOBHBIX METOZIOB M CPEJCTB | TOMOJIOTHYECKHE TIapaMeTphl M|
M3MepEHHUs NPOBE/CHNUs OKCTIEPUMEHTANBHEIX | METO/BI Pactera JNEKTPHIECKHX
DMEKTPUYECKUX W WCCIIEIOBAHHIA, CHCTEM | IIETICH;

CTaHIapPTHU3AIUHU U CePTUPHUKAIIH | * JNEKTPUYECKUE MAIIUHBI
HESJICKTPIICCKIX OIIK-5.2 BsiOupaer cpexactsa | u 3JIEKTPOMArHUTHBIE
BCIIHIHH U3MEPEeHUH, IPOBOJUT U3MEPEHUS | YCTPOMCTBA, MCIOIb3yeMble MpHU
NPUMCHUTCIIBHO K | 37eKTpU4ecKux U | DIICKTPOTPHBOJIE "
00bEeKTaM HEDJICKTPUYECKUX BETUUYUH aBTOMATH3AllMA METHOPATUBHBIX,
npodeccuonanpuoit | OIIK-5.3 OGpabartpIBaeT | BOJOX03HCTBECHHBIX,
HEATELHOCTH pe3yabTaThI U3MepeHui U | IPUPOJOOXPAHHBIX  CHCTEM U

OILIEHUBAET UX MOTPEITHOCTh COOPYKEHHIA;

yMeTh: COCTaBHUTh cxemy

3aMEIICHHS] JICKTPUICCKOM 11enn
MIPOU3BOJICTBEHHOTO Y4aCTKa;
* OIIPE/ICITUTD cpenHee




3HAYCHHE kod(pdurmenta
MOIIIHOCTH U BBIOpATh CIOCO0 ero
TIOBBIIIICHUS;

* BEIOpaTh
AIIEKTPOU3MEPUTEIIBHBIA  TTPHOOP
U TI0JIb30BATHCS UM;

BJIA/I€Th! YCTPOWCTBOM,
IIPUHLIUIIOM paboThI U
OCHOBHBIMH  XapaKTEPHCTHKaMU
JATYUKOB,  mpeoOpa3oBaTeleH,

YCUJIATENICH HMCIOTHUTEIBHBIX W
PEryIUPYIOIIUX OPraHoOB,;

* METOJIAMU  OTIPEIICIICHHS
paboTocrnocoOHOCTH, aHaim3a
Ka4yecTBa M HaJICKHOCTH PabOTHI
ABTOMATHYCCKHUX CUCTEM.

4.00beM IMCHUIINHBI M BUIbI Y4eOHOH padoThI :

Tadauma 2

Bun yueoHoii padoThl

Bcero

yacoB/ 3a4.e/.

CemecTtpbl

6 6 6

020 | 390

0390 | 0®O | 390 0390

KonrakTHas padora (Bcero)

32/1,8 | 16/0,2

34/08 | 32/1,8 | 16/0,2 | 34/0,8

B toMm uucie:
Jlexnun

16/0,9 | 8/0,1

18/0,4 16/0,9 | 8/0,1 18/0,4

JlabopaTopHbie pabOThI

16/0,9 | 8/0,1

16/0,4 16/0,9 | 8/0,1 16/0,4

CamocrosiTeibHas padora (Bcero)

76/2,1 | 119/3,7

83/3,1 | 76/2,1 | 119/3,7 | 83/3,1

B ToM uucne:
Pedepatsl

20/0,5 70/1,9

26/0,7 | 20/0,5 | 70/1,9 26/0,7

[ToaroroBka Kk 3K3aMeHy

20/0,5 60/1,6

30/0,8 | 20/0,5 | 60/1,6 30/0,8

KOHTpOJIL 36/1,0 9 27/0,7 36/1,0 9 27/0,7
Bujg oTueTHOCTH Dk3aMm. | Dk3am. | Dx3am. | OK3aM. | Ok3aM | DK3am
O6mas BCEI'O B yacax 144/4 | 144/4 | 144/4 | 144/4 | 144/4 | 144/4
TPYA0EMKOCTh BCETO B 3au. 4 4 4 4 4 4
AU CIMILIMHbBI eMHHIIAX




5. Conep:xaHue TUCHUININHBI

5.1. Pa3aesbl AMCHUIIIMHBI U BUABI 3AaHATHN

Tadoauna 3
HaumenoBanue
Ne pa3aena O®0 | 390 0390 | 090 300 0390 O0®0 | 3900 | 03d0
n/n AUCHMILIMHBI 110 a3.4. | a/3.4. a/3.4. aab/3. 4. Jaad/3. 4. Jaad/3. 4. B/u. B/4. | B/u.
cemMecTpam
1. BBonnas nekuus. 2 1 4 2 1 4 4
2. | Jaruuxu 3 1 4 3 1 4 6 2 8
YeunurenbHo-
3. npeoOpazoBaTesbHbIE 3 2 2 3 2 4 5 4 6
3JIEMEHTBI
ABTOMaTHyeckue
4, | berymiTopst L ) 2 2 2 2 4 4 2
peryIupyroIie
KOMILJICKCBI
IIporpamMmmupyemblie
5, | NOHTPOJICPHI 3 1 2 3 1 4 6 2 6
U TPOMBILIJICHHBIC
KOMITBIOTEPEI
6. I/ICHOJ{HI/ITCJ'I];H];IB 3 | 2 3 | 4 6 5 6
yCTpoiicTBa
BCEI'O 16 8 18 16 8 16 32 16 34




5.2. JleknuMoHHBIE 3aHATUSA

Taduanuna 4
Ne HaumenoBanue pa3jaeia
Copaeprxxanue pasnena
n/n JTUCIUIIIINHBI
1 | Beomas nexus. IIpeamer u 3amaum kypca. OCHOBHBIE TIOHATHS U
onpeJieeHus. DIEMEHTHI.
Onpenenenne u 00IIKME XapaKTEPUCTHKU JATYUKOB.
Hatuukn monoxenus o0wvekrtoB  (AI10). Jlarumku
2 | Marunku nepemermenuit  (JI1). [datumku ckopoctu. Jlatumkum
CKOpocTH. JlaT4MKM KpyTALIEro MOMEHTA. JlaT4uku
BuOpanuii. JlaTunku TOkoB U HanpsoKeHui. CenbCUHBL.
3 VYeunmurensHo-npeobpasoparensupie | OOIIME MONOXKEHUs. MarHuTHele ycuiauTenu. Peneiinbie
DJIEMEHTBI npeoOpa3oBarTeIbHbIC YCTPOUCTBA.
O6mue  mnonoxeHus. Peryiastopsl  HENpepbIBHOTO
4 ABTOMAaTHUYECKUE PETYISATOPBl U nercrBud.  [lo3uumoHHbIE PEryiIsiTOphl. I/IMHyJ'IbCHLIe
PETYIUPYIOINE KOMILIEKCEI PEryJISITOPHI. MuxkponpoueccopHsbie PETyISTOPHI.
DJIEKTPUYECKHUE PETYIUPYIOIINE KOMIUIEKCHI.
O6mmue IOJIOXKEHUS. Perynupyromuii
5 IIporpaMMEpyeMble KOHTpOJIepl | MUKPOIIPOIIECCOPHBIM  KOHTposuiep Pemukont P-130.
4 IPOMBIIICHHBIC KOMIIBIOTEPBl | YHHUBEPCAIBHBIE  IIPOTPAMMHUPYEMBIE  KOHTPOJLIEPBI.
[IpompbllIEeHHBIE KOMITBIOTEPHI
OO01ue noI0XKeHusl.
6 | Menommmremsmsie yerpoitersa DNEeKTPOMarHUTHbIE UCTIOTHUTEIbHBIEC SJIEMEHTHI.
Dnektpoasuratenbabie Y.
I'mppaBnuueckue u nHeBmaTuueckue NY.
5.3. JlabopaTopHbIe 3aHATHSA
Tadanna 5
No HanmenoBanu
u/n e pasgeJa HaumeHoBaHue J1a60paTOpHBIX padoT
AUCHHUIIMHBI
OmnpeneneHre OCHOBHBIX TapaMETPOB MOTEHIIMOMETPHUUECKOTO
natyrka. OnpeaeneHre OCHOBHBIX MTapaMeTPOB
TEPMOAJIEKTPUYECKOT0 JaTuuka. PaccuuTarh MHAYKTHUBHOCTh
1 Hatuuku WHAYKTUBHOTO AaTunka. OnpenenuTs napameTpbl 0OMOTKH
WHIYKTUBHOTO JaT4ynka. PaccunuraTs mapamMeTpsl
MbE303JIEKTPUYECKOTO JaTuhKa. PaccuuTaTh OCHOBHBIE MTapaMeTpPhbl
€MKOCTHOT'O JaTYMKa YTJIOBBIX NepEMeIeHUH.
OnpenenuTb OCHOBHBIE MTAPAMETPbl MATHUTHOTO YCUIIUTEIS C
V CHUIHTEILHO- BHemHel OC. OnpenenuTs napaMeTpbl 0OMOTKH CMEIIEHUS
MarHuTHoro ycuinrens ¢ BHemHer OC. OnpenenuTs mapameTpsl
2 | P cobpasosate MarHuTHoro ycuiurens ¢ BHyrpeHHed OC. Omnpenenenue
3J1HeIl)\feI;iLI OCHOBHBIX [TapaMETPOB PEBEPCUBHOIO MAarHUTHOTO YCHJIUTEIS.
OmnpeneneHre OCHOBHBIX ITapaMETPOB MHOIOKACKAHOIO
MAarHUTHOTO YCHUJIUTENS.




ABTOMAaTHYECK
H€ PETYIATOPEL
3 - OnpeneneHI/Ie OCHOBHBIX IMApaMETPOB CICIALICTO IIpUBOAA
perynupyrome
KOMIIJICKChI
IIporpammupye
MBIC
KOHTPOJLIICPHI
4 p u p Onpenenenrie ocHOBHBIX napameTpoB LIAII
IMPOMBIIIJICHHBI
€ KOMITIBIOTCPEL
PaccuuTaTh mapameTpbl 3JE€KTPOMArHUuTHOTO pesie. OnpeaenuThb
napameTpbl 0OMOTKH 3JIEKTpOMarHuTHOro pese. OnpeneneHue
HcnonuutensH
5 tte verboiicrpa | CCHOBHBIX T1apaMETpoB (beppope30oHaHCHOTO CTAOMIN3aTOpa
yerp HaIIPAXKCHUA. OHpe,[[eJ'II/ITL OCHOBHBIC ITapaMETPbI KIIAIIAHHOTI'O
3JIEKTPOMATrHUTA.
6. CamocrosiTe1bHas pad0Ta CTYACHTOB 110 JUCHUILINHE
NeNe
Tembl 10191 pedepaToB
n/n
[TapameTpuueckue, re€HEpaTOpHbIE, HERJIEKTPUUECKHUE
1 npeobpazoBartenu, TepMope3nucTopsl. DOTOINEKTPUUECKHUE,
WHYKTUBHBIE TIPEOOpa30BaTEIH
EmMkocTHBIE npeoOpa3zoBaTeny. [Ibe30351eKTpHUECKHE
2
npeoOpa3zoBarean
[Tpunmn paboTHhI TeMIEPATyPHBIX npeoOpazoBarenei,
3
YyBCTBUTEIBHOCTD, 00JIACTh IPUMEHEHUS, JOCTOMHCTBA, HEAOCTATKH
O6mee onpenenenne naruukoB. Knaccudukaius, tunsl. Haznauenue
4 JaT4yukoB.  JlaTuMkW ¢ TOCIENOBATENbHBIM  COEJAMHEHUEM
npeoOpazoBareneit. Obmiee onucanue nuddepeHImatbHbIX JaTYINKOB
Knaccuduxanus. JlaTunku CBOOOTHBIX KOJIeOaHUH.
5
ABTOKOJIEOATEIbHBIE TATUNKH.
OO6mme CBEICHMUS. Tunbl TPaH3UCTOPHBIX YCUIIUTEIIEH,
6
KJ1accuuKaIus
[Ipumenenue B cHCTEMax  aBTOMATHYECKOTO  yIpPaBJICHUA.
7
TpaH3UCTOPHBIE YCUIUTENN C EMKOCTHOU CBSI3bIO




8 Peructpel namaTH, Tpurrepsl Kak sueku namsata, O3y

[Tapamerpuueckue, reHEPATOPHbIE, HEAJIEKTPUUECKUE
9 npeoOpazoBaTeny, TepMope3ucTopsl. DOTORNEKTPUUECKHE,

HMHAYKTUBHBIC npeo6pa30BaTeJm

EmkocTHbIE npeoOpa3oBaTeiu. [Ipe30nmeKkTpudecKue
10
npeoOpa3oBaTesn

Y4eOHo-MeTOAUYECKOE o0ecIedeHre CAMOCTOSATeIbHOM padoThl
1. CyxanoBa, H. B. OCHOBBI 3JE€KTPOHUKH M LUDPPOBONH CXEMOTEXHUKU
[OnexTpoHHBIN pecype] : yueOHoe mocobue / H. B. Cyxanona ; mox pen. B. C.
KyapsimoB. — ONEeKTpOH. TEKCTOBBIE JaHHble. — BopoHex : Boponexckuit
rOCYJJapCTBEHHBIN YHUBEPCUTET MHKEHEPHBIX TexHonoruii, 2020. — 96 c. — 978-

5-00032-226-0. — Pexum nocryna: http:// www.iprbookshop.ru/70815.html

2. Kamununuenko, A. B. CipaBOYHMK MH)KEHEpPA MO KOHTPOJIbHO-U3MEPUTEIbHBIM
npubopam M aBTOMaTtuke [OnekTpoHHbI pecypc] / A. B. Kanunmuenko, H. B.
VYBapos, B. B. JloithukoB ; nox pea. A. B. KaummHuueHKo. — DIEKTPOH. TEKCTOBBIE

nanueie. — Bomorna : Unudpa-Umxenepus, 2021. — 575 ¢. — 978-5-9729-0017-6.

— Pexxum noctymna: http://www.iprbookshop.ru/5075.html

3. BomoBo3oB, A. M. MUKpPOKOHTpOIJIEPHl [JiI CHUCTEM  aBTOMATHUKHU
[DnexkTpoHHbI pecypc] : yueOHoe mocooume / A. M. BomoBo3oB. — DneKTpoH.
TeKcToBble JaHHble. — M. : Undpa-Umxenepus, 2019. — 164 c. — 978-5-9729-
0138-8. — Pesxum moctyma: http:// www.iprbookshop.ru/51727.html

7. OueHoO4YHbIE CPeACTBA
7.1. Bonpochl K py0e:KHBIM aTTeCTANUAM
Bomnpocs! k nepBoii py0ekHO# aTTeCTaAlMu:

ABTOMAaTHKA ¥ aBTOMATH3AI1S
Bunael ynpasnenust.
Knaccudukanus cuctemsl.
Cucrema ACYTII

DYHKIUA CUCTEMBI

Cucremnl JIAC, CAK, CAC.

AN e


http://www.iprbookshop.ru/70815.html
http://www.iprbookshop.ru/5075.html
http://www.iprbookshop.ru/51727.html

7. Cuctemer_CA3, CAP

8. Ilpumepbl MHOTOKaHAJIbHBIX CUCTEM CTAOMIIU3AIIUU
9. DIieMEeHTBI CUCTEMBI aBTOMATHKHU

10.00muMu XapaKTEpUCTUKAMHU JIEMEHTOB
11.0npenenenue u o0ITUE XapaKTEPUCTUKU JATIYMKOB
12. TpeGoBaHus NpeAbSBIsIEMbIC K TaTYNKAM
13.laTunku nonoxxkenust 00bexkToB (II10)
14.271eKTPOKOHTAKTHBIC TATUUKHU MOJIOKEHUSI OOBEKTOB
15. Ml yKTUBHBIE BBIKJIFOYATEIIN

16.Marautasie BeIKTIOUaTenn Tuma JIKITY
17.0nTrnyeckue, paiuoakTUBHBIE, yiIbTpa3BykoBeie (110
18.I'eneparopusie 110

Oo6pasen Omiiera k 1-0ii pyOeskHOH aTTecTANMH

T'PO3HEHCKUN I'OCYAPCTBEHHbBIN HE®TAHON TEXHUYECKHUH YHUBEPCUTET

BUWJIET Ne 1 k 1-oii py0e:xxHO# aTTecTallUA
Jucuuninuza DJIeMeHTBbI CHCTeM aBTOMATHKH
HNucturyr 6] I'pynna AHII  cemectp

1. Knaccuduxainusi CUCTEMBI.
2. HRyKTUBHBIE BBIKJIFOYATEIU

YTBEPXAIO:
« » 20 r. 3aB. kadeapoii

Bomnpocsl ko 2-0ii py0exHO# aTTeCTALMH:

. Hudposeie 11

. JlJoxauimonnsie natuuku (JIJ1)

. JaTuuku ckopoctu

. Taxorenepatopusie JIC

. MarHuTOMHIyKIIMOHHBIE TATYUKH

. LlndpoBeie TaTINKN CKOPOCTH

. JdaTtuuku ycuimi

. JlaTurky TOKOB M HANIPSKECHUN

9. MarauTHsle yCUIINTEIN

10. DnexTpoMarHuTHEIE pee

11. [TomynpoBOIHUKOBOE peie

12. 'amma-pene

13. IIpoBOIOYHBIN TEH30PE3UCTOP

14. I1o3MIMOHHBIE PETYIATOPBI

15. UMnynibCcHBIE PETYIIATOPBI

16. MukponpoLeccopHbI€ PEryJIsITOPBI
17. DnekTpuyeckue peryampyromne KOMILIEKChI
18. Kontpomneps: TEKOH

031N N kW~



19. Kontposnepsr SIMATIC

20. ITpOMBIIIIIEHHBIE KOMITBIOTEPHI

21. 'mppaBnuyeckre U MHEBMATUUYECKUE UCTIOTHUTEIbHBIE YCTPONUCTBA
22. DNeKTpoABUTaTENIbHbIEC UCTIOJIHUTEIbHBIE YCTPOUCTBA

23. DeKTpOMarHuTHbIEC UCTIOTHUTEIIbHBIE DIIEMEHTHI

24. Peructpsl MaMsTH, TPUITEPHI KaK sueiiku mamsatu, O3Y.

OOpa3zen Omiiera K 2-0ii py0eKHOM aTTeCTALUMN.

T'PO3HEHCKHUH I'OCYHAPCTBEHHbBIN HE®TAHOH TEXHUYECKHH YHUBEPCUTET
- L

BUJIET Ne 1 k 2-o0ii pyOe:kHOM aTTecTALMH
Jucuumninza DJIeMEHTBI CHCTEM ABTOMATH
Wucturtyr O I'pynmma  AHIT  cemectp
1. JlaT4uku CKOpPOCTH.

2. DJEKTPUYECKHUE PETYIUPYIOIINE KOMILIEKCHI

YTBEPXAIO:
« » 20 1. 3aB. xadenpoit

7.2 Bonpochbl K 3K3aMeHy.

1. ABTOMAaTHKa U aBTOMATHU3ALIMS

2.  Bwupasl ynipaBieHus.

3. Knaccuduxaiusi CUCTEMBI.

4. Cucrema ACYTII

5.  @OyHKIUU CUCTEMBI

6. Cucremnl JIAC, CAK, CAC.

7. Cucremnl_CA3, CAP

8. IIpumepbl MHOTOKaHAJIBLHBIX CUCTEM CTAOUIIM3AIUN
9. DJEeMEHTHI CUCTEMBI aBTOMATHUKHU

10.  OOIWMMH XapaKTEPUCTUKAMHU PJIEMEHTOB

11. OmnpeneneHue v o0IIMe XapaKTePUCTUKU JaTYUKOB
12. TpeOGoBaHMS HpeabIBISIEMBIC K TaTUNKAM

13.  Jaruuku nonoxenust oobekToB (JII10)

14. DNEeKTPOKOHTAKTHBIE JATUYMKH MOJOKECHUSI 00HEKTOB
15. HHIyKTUBHBIE BBIKJIKOYATEIIN

16. MarnurtHslie Beikirouarenu tuna JKITY

17. OnTuyeckue, paIHOaKTHUBHBIE, yiIbTpa3BykoBelie 110
18. T'eneparopnsie 11O

19. Hudpossie 11

20. Jlokauuonnsie natuuku (JIJ1)

21. JlaT4vKu CKOPOCTH

22. Taxoreneparopnsie JIC

23. MarsuToOMHIYKUUOHHBIE TAaTYUKHU

24. lludpoBbie TaTYMKU CKOPOCTH



25. JlaTuuku yCcuiIuu

26. JlaT4vKu TOKOB U HAIPSIKCHUN

27. MarsurHble YCHJINTEIN

28. DIIEKTpOMarHuTHBIE pelie

29. IloxynpOoBOJHUKOBOE peie

30. T'amma-pene

31. IIpoBOJOYHBINA TEH30PEZUCTOP

32. Ilo3UMIMOHHBIE PETYIATOPHI

33. HmMmynbcHBIE PETYIIATOPHI

34. MHuKpOnpOLECCOPHBIE PETYIATOPHI

35. DJeKTpUYECKUe PEryIHpPYIOIe KOMIIJIEKChHI

36. Kontpomieps: TEKOH

37. Kontpomnepsr SIMATIC

38. IIpombluieHHBIE KOMITBIOTEPHI

39. TI'mapaBnmyecKkue U MHEBMATUYECKHUE UCIIOJIHUTENBHBIE YCTPOMCTBA
40. DJEKTPOABUTATEIbHBIE UCIIOTHUTEIbHBIE YCTPOKUCTBA
41. DJEKTPOMArHUTHBIE UCTIOTHUTEIbHBIE DIIEMEHTHI

42. Peructpsl maMsTH, TPUTTEPHI KaK siueiiku namsatu, O3Y.

Oo0pasen Omiiera K 3K3aMeHy

T'PO3HEHCKHUH I'OCYHAPCTBEHHBIH HE®TAHON TEXHUYECKHUH YHUBEPCUTET

BWIET Ne 1
Jucnumimaa DJIEMEHTBI CHCTEM AaBTOMATH
Wucturyr O I'pymma  AHIT  cemectp o
1. Cucrema ACYTII
2. JIaT4nKu CKOPOCTH.
YTBEPX/IAIO:
« » 20 . 3aB. kadenpoit

7.3. Tekyuuii KOHTPOJIb
[Tpumep nmabopatopHoi pabOTHI
JlaGoparopnas padota Nel
OmnpeneneHrne OCHOBHBIX MapaMeTPOB MOTCHIIMOMETPUICCKOTO JTaTUNKa
1. Hens paboTs
Hayuutbcst paccunThIBaTh IapaMeTPhl TOTCHIIMOMETPUIECKOTO TaTUHKA.
2. Ilosicaenus k pabore

2.1 KpaTkue TeopeTuyecKue CBEJICHHS

10



[ToTeHIMOMETpUYECKHI TaTYUK MPECTABISAET COO0M peocTar, BKIFOUCHHBIN
no cxeMme mnoTeHuuoMerpa. lloTeHIMOMETpUYeCKHil JaT4yuK  MpeoOpasyeT
MEXaHUUYECKHE IIEPEMEIICHUSI B W3MEHEHHS CONPOTUBIEHUS peocraTta. Pacuer
MMOTCHIIMOMETPA CBOAUTCS K PACUETy CONPOTHUBIICHHM: OINMPENCIAIOTCS pa3Mephl
Kapkaca /il HaMOTKH, JMaMeTp MpoBOoJa OOMOTKH, KOJMYECTBO BUTKOB, Iar
HaMOTKH.

1) pabouas nyMHa Kapkaca:

alm

L= 360 (MM) (1)

rae L - paboyas ayiMHa Kackaja;
0. - YToJI IOBOPOTAa;
D -cpennuit nuameTp Kapkaca.

2) MUHUMAJIbHOE YUCJIO BUTKOB:

o — 100
&plos) '’

(BUTKOB) )

r7I€ N- MUHUMAJIbHOE YUCJIO BUTKOB %0;
dp-pazperaroas CriocOOHOCTb.
3) mar HaMOTKH:
T=L/n, (Mmm) (3)
TJIe T- ar HAMOTKH.

4) nuaMeTp IpoBOAA C U3OJISIIIUCH:

d,-T— 0.015 (Mm) 4)

rae d, - TnaMeTp mpoBoaa ¢ U3OJISIUCH.

5) koadpUIEeHT HArpy3KHU:

R, 1-8max

p="m == (5)

4 8max

rae Ry-xkoagdunment Harpysku ,
dmax-makcumasbHas MOTPEITHOCTh

6) CONpPOTUBIICHUE TOTEHIIMOMETPA:

11



— Ry
R =2, (Om) (6)
TrAc R- COIMPOTHUBJICHUC ITIOTCHIIMOMCTpPA,.

7) BBICOTaA KapKaca:

H=(22) — b (ww) %

gpn

rac H-BricoTa Kapkaca
P-yIaCIbHOE COIIPOTUBIICHUEC

b-TOJ'IHII/IHa KapKkaca

2.2 Ilpumep pacuer

HcxonHbie JaHHBIE:

R, = 4400 OM, 0 max = 2,5 %, U =26 B, D =45 MM, a =330, b =2 MM, O, =
0,25 %, p = 0,49 * 105 Om - m.

Pewmennue:
1) L =330 *45*3,14/360=129,5 (Mmm);
2) n=100/0,25 =400 (BUTKOB);
3) 1=129,5/400 =0, 324 (Mmm);
4) d,=0,324 - 0,015 = 0,309 (MM) (C yueTOM H3OJISIIIUH);

6

5) Brioupaem d = 0,3 (Mm) = 0,3 * 103 (m);
6) B=(1-0,025)/(4 *0,025)=9,75;
7) R =4400/9,75 =451,3 (Om);
8) H = {[3,14 * 451,3 * (0,3 * 107)*] / (8 * 0,49 * 10° * 400)} — 0,002 =
0,0793 (M) = 79,3 (Mm).

3. 3aganue:

3.1 PaccumraTh mapameTpbl IMOTCHIMOMETPHYECKOTO JaTyhka. McXomHble
JaHHBIE JJIs pacyeTa B3sATh U3 TaOIUIlB! 1, cOTIacHO BapuaHTy

Tabmuma 1.

0 Ry dmax | U D B | ép | p-10°
BapuaH | (Owm) (%) B) | (Mm) o (MM) | (%) | (OMm-Mm)
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Ta

1 4400 2,0 26 50 330 1,8 0,2

0,49

2 4400 3,0 26 55 330 2,5 0,2 0,42
3 4400 2,7 26 47 330 1,5 10,23 0,49
4 4400 2,3 26 52 330 23 10,25 0,42
5 4400 2,1 26 49 330 2,0 10,21 0,42
3.2 [IpousBecTu pacyeT
L:
n:
T:
B:
R:
7
H=
3.3 Pe3ynbTaThl pacyeTa CBECTH B TaOIHUILy 2
Tabnuua 2.

L(mm)| n(Bur)| t(mm) | dy(mm) | B[R (Om) H (Mmm)

13



7.4. Onucanue mokasarteyield ¥ KpUTEpUeB OICHUBAHMS KOMIIETEHIINI Ha pa3IMYHBIX dTanax ux (OpMUPOBAHUS, OMUCAHUE

IIKaJbl OOCHHUBAaHUA.

Tabonuna 7
ILnanupyemMsble pe3yJbTaTbl 0CBOCHHS Kpurepun oueHnBanus pe3y/ibTaToB 00yyeHus Haumenosanue
KOMITeTeHITHH MeHee 41 6ay10B 41-60 6am10B 61-80 6a0B 81-100 6anoB OIIEHOYHOT 0
(Hey10BJIETBOPHUTEJILHO) (Y10BJIETBOPUTEIbHO) (xopoo) (OTIMYHO) cpexcTBa

OIIK-5. CmocoOeH mpoBOIUTE M3MEPEHUS IICKTPUUCCKHUX M HENEKTPUICCKUX BEJTMYNH IIPUMEHUTEIILHO K 00bEKTaM
poheCCHOHATLHOU JIEATeIIbHOCTH

3HaTe: OCHOBHBIC onpeaeneHus, | dparMeHTapHbIe 3HAHUS Hemnonneie 3nanus C(bOpMI/IpOBaHHLIe, HO C(bopMHpOBaHHLIe
TONOJIOTHYECKHE  MapaMeTppl M MEeTOJBI comepKarme CHOTEMATHUCCKIE
pacuera 3JIEKTPUYECKUX LeTel;
OTJIENBHBIC TIPOOEITBI 3HAHUSA
3JIEKTPUYECKUE MAILIMHBI U 3JIEKTPOMAarHUTHbIE
yCTpOMCTRa, HCTIONB3yEMBIE pH SHaHUA
3JIEKTPONPUBOLE u aBTOMAaTHU3ALNH
MEJMOPaTUBHBIX, BOJOXO35IIICTBEHHBIX,
MIPUPOJAOOXPAHHBIX CUCTEM U COOPY>KEHUM;
YMerb:  COCTaBUTb  CX€My  3aMELICHHUs YacTUYHBIC YMEHHS Henomnabie ymenus VMeHHsI ONHbIE, CdopmupoBaHHbIE
JJEKTPUYECKOM  LEeNHW  MPOU3BOJACTBEHHOIO
. JIOITyCKArOTCA yMeHHs
ydacTKa; ONpPEAEINTh CpeiHee 3Ha4YeHHE
HEOOJbIINE OMUOKU
k03((uLKeHTa MOIIHOCTH U BhIOpaTh CHOCO0
ero MOBBIIICHHS; BBIOpATh
INEKTPOU3MEPUTENBHBII nipudop u

TIOJIB30BATHCA UM,

Buagernb: ycTpoHCTBOM, IPUHIMIIOM PaOOTHI
1 OCHOBHBIMH XapaKTEPUCTHKAMH JIaTIHKOB,

npeoOpa3oBarelei, ycuiuTenen
HCIIOJTHUTENbHBIX u PEryIHUPYIOMMX
OpraHOB;METOJAMH OTIpeIeeHuUs

paborococoOHOCTH, aHanmW3a KadecTBa |
HAOCXXHOCTHU pa60TI)I ABTOMATHYCCKUX
CHCTEM.

YacTuuHOoE BiIajcHUE

HaBbIKaAMHU

Hecucremarnueckoe

MMPUMEHCHUEC HABbIKOB

B cucrematnueckom
TIPUMEHEHUH HaBBIKOB

JIOITyCKAIOTCS TIPOOEITBI

VYcnemHoe u
CHCTEMAaTHYECKOE

MMPUMEHCHUE HABBIKOB

Jlabopamopnsie
3aHAMUSL
peghepam, sx3ameH




8. OcobeHHOCTH pean3anu AUCUMILIMHBI 1JI1 HHBAJIUI0B H JIML €
OrPaHNYEeHHBIMH BO3MOKHOCTSIMU 310POBbA

JUis  OCyLIeCTBIEHMsI MPOLEAYp TEKYIIEro KOHTPOJIs YCIIEBAEMOCTH M
IPOMEXKYTOUHOM aTTecTaluy 00yJaroIuXcs CO3/AaHbl (POHIBI OLIEHOYHBIX CPEICTB,
aJlaliTUPOBAHHbBIE ISl WHBAJIUIOB U JIMI C OrPAaHUYEHHBIMH BO3MOKHOCTSIMH
3I0pPOBbSl U TO3BOJISIOUIME OLEHUTh JOCTHKEHHWE WMH 3allJJaHUPOBAHHBIX B
OCHOBHOM 00pa30BaTeiIbHON MporpaMMme pe3yJbTaToB OOy4YEeHHS] U YpPOBEHb
C()OPMUPOBAHHOCTH BCEX KOMIICTEHIMI, 3asABJICHHBIX B 0Opa30BaTENIbHOU
nporpamme. dopMa MpPOBEACHUS TEKYIIEH aTTECTAIlMH JJIs CTYACHTOB-WHBAJIHIOB
YCTaHABIMBACTCS C YYETOM HHIWBUIYAJbHBIX TMCUXO(U3HMUECKUX OCOOCHHOCTEH
(ycTHO, NUCBMEHHO Ha OyMmare, NHCbMEHHO Ha KOMIbIOTEpe, B (opme
TeCTUpOBaHUS © T.1.). llpu TectupoBanmm g ClHaOOBUASIIIMX CTYIECHTOB
UCIOJIB3YIOTCS (POH/IBI OLIEHOUYHBIX CPEICTB C YKPYIHEHHBIM pudrom. Ha sx3amen
NPUTTIAIIAETCS.  COMPOBOXAAIOMIMKA, KOTOpPBIM  OOecreunBaeT  TEXHUYECKOE
CONPOBOXACHUE  CTyAeHTy. llpu  HEoOXOAMMOCTH  CTYACHTY-MHBAIHUIY
IPEIOCTABIISECTCS JIONOJHUTENIHOE BpeMsl JJisi MOJArOTOBKM OTBETAa Ha JK3aMEHE
(wu 3adere). OOywarommecss ¢ OTpaHUYEHHBIMU BO3MOXKHOCTSMHU 3J0POBbSI U
oOyyaroluecss HWHBaIMAbl OOECHEYMBAIOTCS TMEYAaTHBIMM M 3JEKTPOHHBIMU
oOpa3oBaTelbHBIMH  pecypcamMu  (MporpaMmbl,  ydeOHBIE  MOCOOHsS s
CaMOCTOATENbHON paboThI U T.1.) B (OpMax, aJallTUPOBAHHBIX K OIPAHUYEHUSIM UX
3JI0POBBS U BOCTIPUATHS HHPOPMAIIIH:

1) JUI WHBAJIHUAOB U JIMIl C OTPaHUYCHHBIMH BO3MOXKHOCTSMH 3I0POBbS
10 3PEHHIO:

- UIL cJIenbIX: 3aJjaHusl JJs BBINOJIHEHUS Ha CEMUHApax M MPAKTUYECKUX
3aHATUSAX OQOPMIISIOTCS penbedHO-TOUeUHbIM MpudToM bpaiins umu B Buze
AJIEKTPOHHOTO  JIOKYMEHTa, JIOCTYIIHOTO C TIOMOINBIO  KOMIIBIOTEpa  CO
CHELMATU3UPOBAHHBIM ~ MPOrPaMMHBIM ~ OO€CrieueHueM g CIenbIX, JIHOo
3aYUTHIBAIOTCS ACCUCTCHTOM; TMHCHMEHHBIC 3a/laHvs BBIMOJHIIOTCS HAa Oymare
penbedHO-TOYCUHBIM  mpudToM  bpaitnss  wim  Ha  KOMIOBIOTEpE  CO

CricOaIn3unpOBaAHHBIM MporpaMMHbBIM obOecreueHuEM JJIs1 clensiX oo



HAJIMKTOBBIBAIOTCS ACCUCTEHTY; OOydYaronIuMCsl JJisl BBIIIOJHEHUS 3aJaHusl TpHU
HEOOXOJMMOCTH TPEAOCTABISIETCS KOMIUIEKT MUCHBMEHHBIX MPHUHAICKHOCTEH H
Oymara mig muchbMma penbeHO-ToueuHbIM IIpudTOM bpaiinsg, koMmmbeloTep CO
CHEMATU3UPOBAHHBIM MPOTPAMMHBIM 00€CTICYCHUEM IS CIICTIBIX;

- MM cJadoBUASIIMX: 00ecrneunBaeTCsl WHAWBHUAYyalIbHOE PaBHOMEPHOE
ocBenienre He MeHee 300 Jrokc; oOyyarolmMMCsl ISl BBITIOJIHEHUS 3aJaHus TpU
HEOOXOMMOCTH TPEIOCTABISECTCS YBEIUUHBAIOIIEE YCTPOMCTBO; BOZMOKHO TaKkKe
UCIIOJIb30BAaHUE COOCTBEHHBIX  YBEIMYMBAIOIIUX YCTPOMCTB; 3aJaHusl  JUIs
BBITIOJTHEHUS 3aJaHUN 0(DOPMIISIIOTCSL YBETUYEHHBIM HIPUPTOM;

2) JUIS. UHBAJIMJIOB U JIUI[ C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 370POBbS
Mo CJIyXy:

- A" TIYyXHX H  caa0ocablmammx:  00ecrneyuBaeTcs — Haluudue
3BYKOYCHWJIMBAIOIEH anmapatypbl  KOJUJIEKTUBHOTO MOJIb30BaHUA, npu
HE0OXOAMMOCTH O0YHAIOIIMMCS TPEIOCTABIISIETCS] 3BYKOYCHIIMBAIOIIAs anmnaparypa
WHIUBUYyAJIBHOTO MOJIb30BAHUS; MPEAOCTABIIAIOTCS YCIYTH CYPAONEPEBOIUNKA;

- IJISl CJAENOrJIyXHUX JIOMYyCKAETCsl MPUCYTCTBHE ACCUCTEHTA, OKa3bIBAOIIETO
ycinyru  TudiocypaonepeBoqunka  (MOMUMO  TpeOOBaHMM,  BBIMOJHIEMBIX
COOTBETCTBEHHO JIJISl CIEMBIX U TITyXHX);

3) JUTSL JIUI] C TSDKEJIBIMH HApYIICHUSIMUA PEYH, TIIYXHUX, CIA00CIBIIIANTNX
JIEKIIUU ¥ CEMHUHAPHI, MPOBOJIMMbIC B YCTHOU (hopMe, TPOBOMASITCS B MUCHbMEHHOMN
(opwme;

4) JUIS. UHBAJIUJOB M JIMI[ C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBBS,
UMEKIIUX HAPYIIEHHUS OTMIOPHO-IBUIaTeJbHOI0 anmnapara:

- JUTSL JTUT] C HApYIIEHUSMH OTIOPHO-JBUTATEILHOTO anmapara, HapylnIeHUsIMU
JIBUTATEIIbHBIX (YHKIIUH BEPXHUX KOHEYHOCTEH WM OTCYTCTBUEM BEPXHUX
KOHEUHOCTEW: TMCbMEHHBIE 3a/laHUsl  BBINOJHSAIOTCA HAa KOMIIBIOTEpE €O
CHEIUATN3UPOBAHHBIM TPOTPAMMHBIM OOECIICYCHUEM WM HAJUKTOBBIBAIOTCS
ACCUCTEHTY; BBINIOJIHEHUE 3aJjaHUM (TE€CTOB, KOHTPOJIbHBIX PaboT), MPOBOJUMBIE B
MUCbMEHHOW (opme, TPOBOASATCA B YCTHOM (opme myTem ormpoca, Oecenbl C

00y4Jarommmcs.
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9. YueOHO-MeTOAMYECKOE U MH(OPMAIITHOHHOE 0OecniedeHne JUCHUILTHHbI
9.1JIutepartypa
1. Byneraes, A. JI. DnekTpoHHble TpruOOpsI [DnekTpoHHbIN pecypc] / A. JL.
Bbynsrues, [1. M. JIsmun, E. C. TynuHOB. — DJIEKTPOH. TEKCTOBBIE JaHHBIE. —
Caparos : [IpodobpazoBanue, 2018. — 399 c. — 978-5-4488-0130-3. — Pexum
noctyma: http:// www.iprbookshop.ru/64054.html

2. Kopros, B. C. AHa/I0roBbI€ YCTPOICTBA JIEKTPOHHBIX TPUOOPOB
[DnekTpoHHbIN pecypce] : yuebHoe nocobue / B. C. Kopros, C. B. Hukudopos ; mof
pea. I'. W. [Innunenko. — DIIEKTPOH. TEKCTOBbIE TaHHbIE. — ExaTepuHOypr :
VYpansckuii henepanbubiii yuusepcurtet, 9bC ACB, 2019. — 208 ¢. — 978-5-
7996-1808-7. — Pexum noctyna: http://www.iprbookshop.ru/69579.html

3. bonnapes, M. b. DnextponpuBoj U 35ieKTpoaBTOMaTuKa. JlabopaTopHblil
MPaKTUKYM [ DNeKTpoHHBIN pecypc] : mocobue / M. b. bonmapeB. — DnekTpoH.
TEKCTOBBIE JaHHbIE. — MHUHCK : PecnyOnukaHCKuil HHCTUTYT pOo(heCCUOHATIBHOTO
obpazoBanus (PUIIO), 2022. — 76 ¢c. — 978-985-503-596-2. — Pexum goctymna:
http://www.iprbookshop.ru/67800.html

4. Cumakos, ['. M. ABTOMaTU3upOBaHHBIN 3JIEKTPOIPUBOJ B COBPEMEHHBIX
TEXHOJIOTHAX [DIIEKTPOHHBINA pecypc] : yueoHoe mocodue / I'. M. CumakoB. —
DnekTpoH. TeKCToBbIe AJaHHbIe. — HoBocubupck : HoBocubupckmii
rOCyJ1apCTBEHHBIN TEXHUYECKUM yHUBEpcUTeT, 2021. — 103 ¢. — 978-5-7782-

2400-1. — Pexxum nmoctymna: http:// www.iprbookshop.ru/45354.html

5. Peneitnas 3ammra 1 aBTOMAaTHKA B DJIEKTPUUECKUX CETAX [ DIEKTPOHHBIN
pecypc] / pen. B. B. JIpo3a. — DaeKTpoH. TEKCTOBbIE JaHHBIE. — M. :
W3 narensckuii nom SHEPT'US, AnpBuc, 2020. — 632 ¢. — 978-5-904098-21-6. —
Pexxum noctyna: http://www.iprbookshop.ru/22702.html

6. Kmyns, B. A. I3mepuTenbHbIe 3JIEMEHTH aBTOMATHKH [ DJIEKTPOHHBIN
pecypc] : yuebHoe ocodue / B. A. dKmyab. — DIeKTpOH. TEKCTOBBIC JaHHBIEC. —
HoBocubupck : HoBocuOupckuii rocyJapcTBeHHbIM TEXHUUECKUN YHUBEPCUTET,
2019. — 72 c. — 978-5-7782-2125-3. — Pexxum noctymna:
http://www.iprbookshop.ru/45373.html
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9.2 IlepeyeHb MeETOAUYECKHX YKa3aHMH sl OOYYAIOIIMXCS 10 OCBOCHHUIO

aucuuiuiaabl (Ilpunoxenne).

10 MarepuajibHO-TeXHHYECKOe o0ecredyeHue TUCHUIIIMHBI

Jlekiuu MO OUCHUIUIMHE YWTAIOTCAd B YYEOHBIX ayJIUTOPHUSAX KOpHIyca
[THTY. Ilpaktuuyeckue 3aHSATUS MPOBOJATCA B CHEIUATH3UPOBAHHBIX YUEOHBIX
nabopatopusax ACYTII kabenpst «ATIIID».

CTymeHTBl TOJHOCTHIO OOECIEYeHBl YYCOHBIMHM W METOAMYECCKUMU
MaTepuaiamu, pa3paboTaHHBIMU Ha Kadeape s OpraHu3aliu UX OOydeHUs Hu

KOHTPOJISI €r0 PE3YJIbTATOB.
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