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1. OBIIAA XAPAKTEPUCTHUKA TPOI'PAMMABI

1.1. lens peanu3anuy NporpaMMsl

CoBepIIeHCTBOBAHHE ¢  MOJYYEHHE HOBBIX KOMMETEHIHH, HEOOXOAMMBIX Ui

podecCUOHAIBEHON e TEIbHOCTH:

- cnocobHOCTH pa3pabaThIBaTh CTPYKTYPY cereit nepeaavu JTaHHBIX
AaBTOMATH3HPOBAHHBIX CHCTEM  YIPABJIEHHUS TEXHOJIOTHYECKHMMH  IMPOLIECCAMH
(ACYTII);

- ¢nocobHOCTh HACTPAHBATE MAPIIPYTH3AIHIO B ceTsX nepeaaqdn nqaHHbx ACYTIL;

- CHOCOOHOCTD BBIMOJHATH OLEHKY BO3MOXHBIX BapuaHToB arak Ha Ub ACYTIIL.

1.2. Il1asupyemMBble pe3yIbTaTsl 00y4eHHs

Crymarens J0/KEH 3HATD:

- Kiraccuukauuio ypoBHe#H cereit u cnocoboB nepegauu MHGOPMAIMH HAa YPOBHE
ITPOTOKOIIOB;

- cnocoObl cerMeHTHPOBaHus ceTH H oOecriedenus otkasoycroiunsoctu cetd ACYTII;

- OCHOBHBIX IIPOM3BOJMTCJICH ammapaTHOro W  IporpaMMHOro  obecredeHus,
OTIeparHOHHbBIE CHCTEMBI H CTIOCOOBI MapIIPYTH3AIHH.

Chymareis JOIKEH YMETb:

- pa3pabaThIBaTh CTPYKTYpY ceTeit nepenaun manusix ACYTIL;

- HacTpauBaTh MaplIpyTH3alHIO B ceTsx nepeaaun ganHbix ACYTIL

- BbIOMparh 000pyI0BaHUE I8 peatu3anun ceTei nepeaaqdu ganuex ACYTIL

- BBIOMpATh HHCTPYMEHTBI, JIyUllle BCETO MOIXOASIINE /U1 OCYIIECTBIEHUS MO ICPIKKH
CETH, @ TaKXKe /IS MIOMCKA H YCTpaHeHHus HercnpaeHoctei B ceTax ACYTII;

- HactpauBath cBsizb OPC-cepepoR u OPC-kamMeHTOR ¢ mepenaudeii JaHHBIX B
yllalleHHbIEe CHCTEMBI;

- BBIOJIHATE OLIEHKY BO3MOXHBIX BapuaHTOB atak Ha Ub ACVYTIL

1.3. TpeGoBanus K ypOBHIO OJITOTOBKH CITyIaTeNs:

CrneunasucTbl, UMEIOLIHE CpejHee CrelHaNbHoe M (MIH) Beicliee NPOQECCHOHAIBHOE

obpaszosanue B obnactu [T, ACYTIIL, KUIIHA, P3A unu snekTponpuBoia.

1.4. TIporpamma paspaboTana ¢ y4eToM npodheccuoHanbHbIX CTAaHIAPTOB!

- «Cnenuamct B 00/1aCTH KOHTPOIBHO-H3MEPHTEIbHBIX IPUOOPOB M aBTOMATUKHY» (per.
HoMmep 961 yTeepieHHOro MHHHCTEPCTBOM TPY/ia H COIHATLHOR 3aIUTEl PoccHiickon
®epepauun ot 15 despans 2017r. N 1811);

- «PaboTHHK 10 3KCIIyaTanui 000pYIOBaAHHS ABTOMATH3HPOBAHHBIX CHCTEM YIIpaBICHHSA
TEXHOJIOTHYECKHM IIPOLIECCOM THIPOAIEKTPOCTAHIUH/THAPOAKKYM Y/ THPYIOIIeH
aneKTpocTanuuny (per. Homep 338 yrepxacHHoro MunTpyna Poccuiickoit ®enepaiuu
ot 25 nexadps 2014r. N 1118n).
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2.2. YuyebHo-TeMaTHYECKHUH [LI1aH

No ni/nn

Hawnmvenosanue pasjieia
H TEM

Hqac

Bcero
ayzl ua

B TOM YHCIIE, Hac.

JICKITHHA

naboparop
HbIE
padoThl

Tpax.
3aHATHS,
CeMHHaphbl

1

2

w| TpynoemxocTs,

4o

IlepBoIit

AEHb

1

Beeaenue. OCHOBBI TEXHOJIOTHM
nepelayd  JaHHBIX. OJTalOHHAs
MOJIe/b B3aUMOJIEHUCTBHS
OTKPBITBIX cHCTEM, QH3HYECKHIT U
KaHaJIbHBI YPOBEHb JTANOHHOM
CeTeBOH MOJIENIH.

=]

1.1

Texuonoruu nepenadyy JaHHbIX.

0,5

0,5

=

L

0,5

1.2

Moaen B3auMoaeHCTBHS.

0,5

0,5

o

o

0,5

1.3

Monens B3aUMOJIEHCTBHS
OTKPBITEIX CHCTEM.

1.4

Metoasr noctyna k Quzuyeckoit
cpeze.

1.5

Tononoruss KaHallbHOrO YpPOBHSL.
HanexHOCTE H CXOMMOCTh.

1.6

Jlabopatopnass - pabora  Nel.
[locTpoenre pe3epBUPOBAHHOTO
CETEBOI'0 CEerMeHTa
MPOMBIIIIEHHOW CeTH nepejadyn
JAHHBIX.

1.6.1

OOmue cBeaeHHS O CETEBOM
smynstope Cisco Packet Tracer

186J.1

Jamyck @ obmee 3HAKOMCTBO C
uHTEpdEticom

0,5

0,5

0,5

1.6.1.2

Co3pnanue npumepa aeicTBYyIOMEH
ceru ¢ nomoupro Cisco Packet
Tracer

0,5

0,5

0,5

1.6.2

[ToctpoeHne pe3epBHPOBAHHOIO
CETEBOTO CerMeHTa
MPOMBIIIIEHHOH CETH Tepenavn
JaHHbBIX

1.6.2.1

[locTpoenue ceTH MO TOIOJOTHH
«KOTBIIO» C  HCMOJIb30BaHHEM
nporokona STP

1.6.2.2

OnTtumuzaius npotoxona STP

0,5

0,5

o

0,5

o

1623

[TocTpoenue KOJis1a ¢
MCII0JIb30BaHueM 1potokojia REP

1.6.2.4

[TocTpoeHne JBOIHOrO
PE3epBUPOBAHHOTO  KOJbI@  C

HCIIOJIb30BAHMEM IIPOTOKOJIOB
REP u EtherChannel

0,5

0,5

0.5

Bropoii aeHb




No i/nm Hawmenoanue pazzena ¢ Bceero, B TOM YHCIIE, Yac.
H TEM g aynda | nexupm | nmaboparop TpaK.
z g C. HbIE SAHSTHS,
§ B paboTsl CEMHHAPbI
B
1 2 3 + 5 6 7
2 CereBoii ¥ TPaHCIIOPTHBIH YpOBHM | 7 7 0 - 3
ATATIOHHOM MOJIENTH
B3aUMOJICHCTBHS OTKPBITBIX
CHCTEM.
2.1 | Axpecanms ceTeBoro  ypomHs. | | 1 0 0 1
CBsi3b  MEXJIy  CETeBBIM H
(PHU3UUSCKUM a/IPECOM.
22 MeskcereBoe  B3aHMOIEHCTBUE. 1 1 0 0 1
MapmpyTusanms.
2.3 | TpaHCOpPTHEIHA ypoBeHb. | 1 1 0 0 1
ITporoxonsr TCP u UDP,
24 | JlabopatopHas  pabora  Ne2. | 4 4 0 -+ 0
Co3nanue CErMEHTHPOBAHHOM
CETH IepeJayu JaHHBIX.
24.1 | OGwmme cBegenus o0 cereBoMm | 1 1 0 1 0
amynstope Unified Networking
Lab
2.4.1.1 | 3anyck u oOuee 3HaKoMcTBO € | | 1 0 1 0
HHTEpGeiicoMm
242 |Iloctpoenme cere#t  Tpersero | 3 3 0 3 0
ypoBHs MoJienu OSI
2.42.1 | [loctpoeHue CErMEHTHPOBAHHOH | 2 2 0 2 0
CeTH Nepe/laud JJAaHHBIX
2.4.2.2 | Hactpoiika cratueckoi | 1 1 0 1 0
MapIIPYTH3AIHH
Tpernit nens.
3 ObGecneuenue OezonacHoi | 8 8 0 4 4
uuterpaman ACY TI1
3.1 | MexcereBble 3KpaHhl. 1.5 1,5 0 0 L3
3.2 | Texnonorus VPN, 1.5 1.5 0 0 D
3.3 | Opranu3anus MHTETpAlWH CHCTEM | | 1 0 0 1
npu nomouu nporokosia OPC.
34 | Jlaboparopnas  pabora  Ne3.| 4 ) 0 4 0
Hacrtpoiika Ge3omacHoit cereBoi
uHTerpanuu Mexay ACY TIL
3.4.1 | Opranmsanus 3AMATEL | 2 2 0 2 0
MEXKCETEBOr0 B3aUMOIECHCTBHUS
3.4.1.1 | bazoBas HacTpoiika MexceTeBoro | 1 1 0 1 0
DKpaHa
3.4.1.2 | Opranu3zanus OezomnacHoro 1 1 0 1 0
YAAJIEHHOTO AOCTYIA C NOMOLUBIO
VPN.
5




Ne i/t Hawmenopanne pazziena 4 Bceero, B TOM YHCIIE, Yac.
U TEM g aymda | jekuuu | saboparop Tpax.
2 g9 c. HBIE 3AHATHSA,
é’( 5 paboThl CeMHHApHI
=
1 2 3 + 6 7
3.4.2 | Hacrpoiika Ge3onacHoi nepenaan | 2 2 2 0
nanebX  mocpenctBom  OPC
cepBepa B CME)KHBIE CHCTEMbI
3.4.2.1 | bazogas Hactpoiika OPC ceprepa | 0.5 0,5 0,5 0
3.4.2.2 | Hacrpoiika ypamenHoro OPC| 0,5 0,5 0,5 0
KJIHEHTa
3.4.2.3 | PazpaboTka nomutaky | 1 1 1 0
MEKCeTeBOro 9KpaHHUPOBAHHS
nporoxojia OPC DA
Hroro 23 23 12 11
Wrorosag arrectanus 1
Beero 24

2.3. [pumMepHEIi KajleHJapHbId yueOHbId rpadux

Ilepuox 0bydenus
(nuu, vemenw)"

Hammenosanne pasacia

[Tepsolit aeHb

Beenenne. OCHOBBI TEXHOJIOIHI NIepeayy JaHHBIX. DTAJIOHHASA MOJCIIb
B3aMMOJICHCTBHS OTKPBITHIX CHCTEeM. DHU3WYSCKU W KaHaIbHBIH
YPOBEHb STATOHHOH CETEBOH MOJIEITH.

Bropoit 1ens

CeTeBo#f ¥ TPAaHCTIOPTHEINH YPOBHH 3TATOHHON MOJIENTH B3aUMOEHCTBHS
OTKPBITHIX CHCTEM.

Tperuii 1eHp

Ob6ecneuenue 6ezonacHoi uaTerpamun ACY TIL

D Ilater 06ydenns Oy/1yT onpeaeneHsl B paclIMCaHKMH 3aHATHI Mpu Habope TpyNEl Ha o6ydenue

2.4. Paboure niporpamMMbl pasjiesion

No, Conepxanue nexuui HaummMeHoBanne HanMeHOBaHHE NPAKTHYECKHX
HauMEHOB (KOJIMYECTBO YacoB) nabopatopHbIX paboT 3aHATHH HITH CeMHHAPOB
aHue (KOJMIMYIECTBO 4acoB) (KOJTMYECTBO 4acoB)
TEMBEI
1 ¥ 3 4
1. - [TocTpoenue Benenue. OCHOBBI TEXHOJIOIHIA
pe3epBHPOBAHHOTO nepeiady JaHHbIX. DTaTOHHAS
CETeBOI'0 CerMeHTa MOJEeJb B3aUMOACUCTBHS
INPOMBIIUICHHOM CeTH OTKPBITEIX cHCcTeM. PH3ngecKui
nepegavu JaHubIX (4) M KaHAIbHbIH YPOBEHb
STAIOHHOH CeTeBOH MoemH (4)
2. - Cosnanne CereBoii ¥ TpaHCTIOPTHBIN
CEerMEeHTUPOBAHHOMU YPOBHH 3TAJIOHHOH MO/IENIH

OTKa30yCTOMYHBOM CETH
nepeaayu AaHHbIX (4).

B3aHMOJICHCTBHS OTKPHITHIX
cucrteM (3)




" - Hacrpoiika ceTeBoi Obecnieuenue HezonacHOH
uHTerpaau Mexay ACY aurerpaan ACY TII (4)
TIT ¢ nomomsro OPC-
cepsepa (4)

2.5. OneHka KayecTBa OCBOSHMS TPOrpaMMsl ((pOpMEBI aTTecTallii, OLEHOYHbIC U METOANYECKHE
MaTepraTsl)

2.5.1. ®opma UTOTOBOM aTTECTAlMH:

Wrorosas arrecTarus npoBoauTes B (JopMe 3a49eTa B BHJIE KPYTJIOrO CTONA.

2.5.2. OneHouHble MaTepHalibl

KpuTtepun O1eHKH YPOBHS OCBOCHHUS IIPOTPAMMBI.

- MuHHMMAaIbHBIA YPOBEHB — COOTBETCTBYET OLEHKE «YAOBICTBOPUTEIBHOY H 00S3aTeIbHBIN /118
BCEX CIIyIaTeNel Mo 3aBepIieHHH OCBOCHHSI IIPOrpaMMbl 00 yHEHHMSI.

- ba3oBeli ypOBEHb — COOTBETCTBYET OLIEHKE «XOpOLIO» M XapaKTepH3yeTCs MpEBBIIIEHHEM
MHUHUMAJIbHBIX XapaKTEPUCTUK CPOPMUPOBAHHOCTH KOMIIETEHIIHH.

- [ToBBIIEHHBIH YPOBEHb — COOTBETCTBYET OIIEHKE «OTIHYHO» H XaPaKTEPU3YETCsd MAKCHMATIBHO
BO3MOXHOH BBIPQKEHHOCTBIO KOMIICTECHLHMH, BaXCH KaK Ka4yeCTBCHHBIA OPUEHTHD IS
CaMOCOBEPIIIEHCTBOBAHNS,

OueHka «3a4TeHO» COOTBETCTBYET OJHOMY U3 YpPOBHEH C(OPMUPOBAHHOCTH KOMIETEHLIHH:
MHUHHAMAJIbHBIA, 0a30BBIH, TOBBIIICHHBIH.

Onenka «He 3a9TEHO» CTABUTCA CIYIIATENO, HMEIOUIEMY CYINeCTBEHHBIE TPOOeNnsl B 3HAHUH
OCHOBHOTO MaTepuaja Mo [porpamMme, a Tak)Ke JOMYCTHUBILIEMY NPHHIMIHAIbHBIE OMHMOKH NpH
M3JI0)KEHHH MaTepHraa.

2.5.3. Metoauueckue MaTepraIbl:

[Tonoxenue 06 UTOrOBOM ATTECTALMH CIIYIIATENEH 110 JAONOIHUTEIBHBIM MPOheCCHOHATEHBIM
nporpamMaMm B HerocyaapcTBeHHOM 4acTHOM 00pa3oBaTeILHOM YYPEIKACHHH BBICIIEro 00pasoBaHus
«Texanveckuit yausepeuter YI MEK».

3. OPTAHU3AIIHOHHO-IIEJAT'OI'MYECKHE YCJIOBUSI
PEAJIU3AIIUH ITPOI'PAMMBI

3.1. MaTepHansHO-TeXHUYECKUE YCIIOBHS

HanmenoBanune Bug Haumenosanune obopynoBaHusi,
CHEUATHINPOBAHHBIX 3aHSTHI MPOTPaMMHOr0 00ecIedeHus
y4eOHBIX IIOMEIeHHi

Aymaropuu TY YI'MK Ilpaktuyeckue | Mynsrumenuiinoe o0opyaoBaHKe, KOMIIBIOTEPEL.
3aHATHS Komnerotep, noakmoyeHHslii k cetu UHTepHeT,
Jlaboparopuble | uuTepHET-Opay3ep.
paboThI

3.2. YuebHo-MeTO1MYeCKOE H HHPOPMAITHOHHOE 00ecreueHne
- IlpockypsikoB, A.B. KoMmunbioTepHble CETH: OCHOBBI I[OCTPOEHHS KOMIBIOTEPHBIX CeTeH W
TenekoMMyHuKanuit: [16+] / A.B. IlpockypskoB; MUHHCTEPCTBO HayKH H BhICIIEro obpa3zoBaHHs
Poccuiickoii  @exepaund, DenepaibHOe roCylIapcTBEHHOE aBTOHOMHOE — 00pa3oBaTelbHOE
yupexxkaeHue Beicmero obpasoBanus «HOxubid QenepanbHbii  yHHBepceHTeT», VHKeHEpHO-
TeXHonoruyeckas akanemus. — Pocros-ua-Jlony; Taranpor : M3natensctBo KOxHoro deneparsHoro
yHuBepcuteta, 2018. — 202 c.: http://biblioclub.ru/index.php?page=book&id=561238
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3.3. KanpoBsle ycinoBus
Kanposoe obecrieuenne nporpaMMel OCYIIECTBISIIOT TPENO/IaBaTe TH-MPAKTHKH, HMEOIIHE OIIBIT
paboThel B 00/1aCTH aBTOMATH3HPOBAHHLIX CHCTEM YIIPABJICHAS TeXHOJIOTHYECKHMH TTPOIIECCAMH.

4. PYKOBOJIHUTEJIb TPOT'PAMMBI
Pyxosoauteins nporpammsl: XKykos [1.B., Hauansuuk ynpasnenus 110 HHOY BO «TY YI'MK».
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1. OBLUASI XAPAKTEPUCTHUKA INPOI'PAMMBI

1.1. [lens peanu3aliii MPOrpaMMeI

COBEpIICHCTBOBAHME M  IOJYYCHHE HOBBIX KOMIICTCHIMH, HEOOXOOMMBIX JUIA
npo(ecCHOHATBEHOMN 1eATETEHOCTH:

—  ¢cnoco0OHOCTH BBIIOIHATE OT/IAIKY, IIPOM3BOJMTE SKCIUIyaTaluio mnpeobpasopaTes
gacToTel SB-19, kak OCHOBBI COBPEMEHHOTO YaCTOTHO-PErYJIHPYEMOr0 3JIEKTPONpPHBOIA
MEPEMEHHOT0 TOKa NpH paboTe ¢ HU3KOBOJILTHBIM ACHHXPOHHBIM 3JIEKTPOABHIaTE/IEM.

1.2. Tlnanupyemsble pe3ynbTaThl 00yueHHs
Cnywmarens JI0JIKEH 3HaTh:
— TEXHOJIOTHH MOMCKA ATOPATMOB ONTHMH3AIMK PEXKHUMOB paboThl npeodpasoBareei
YacTOTEI;
— MEpeYeHb MHCTPYMEHTOB /I BBHIOJIHEHMS TMPOLECCOB aHAM3a H ONTHMH3AIAH
pexXuMoB npeobpazoBaTenei 4acToThl;
— METO/bl © HHCTPYMEHTBI HCCIICAOBAHMA BOIIPOCOB /IEKTPOMArHUTHOH COBMECTUMOCTH
C NMUTAOLIEH CeThIO M HArPY3KOM.

Crymareb J0JKSH YMETh:

— (hopmupoBaTE OTYETHI O HCC/IEOBATENLCKON paboTe;

— pazpabarsIBaTh IJIaH MEPONPHATHH 110 MYCKO-HAJIA/IKe 1peodpa3oBaTesis YacToOThI;

— BeIOUpaTh Haubosee MOJIXO/AIINE WHCTPYMEHTH! JUIS HACTpOHKM mpeoOpaszoBaTters
4acTOTHI, 610K AMHAMHYECKOTO TOPMOKEHHS;

— ONPEACIISITh | 3allyCKaTh IPOLIE/YPbl ONTHMHU3AMH PEKUMOB paboThl Tpeodpa3oBaTesis
YaCTOTHI 1 HCCJIEJIOBAHUS PEKHMOB €ro paboThl;

— HCCIIeIoBaTb BOIPOCH! JICKTPOMArHATHOM COBMECTHMOCTH € IMHTAIOINCH CETHIO H
Harpy3Kom.

1.3. TpeboBanusi K YPOBHIO NOJATOTOBKH CIIyIIATENIs:
Bricimee wiH cpenHee npodeccHoHanbHoe oOpa3oBaHue, 0a3oBble 3HAHHS B 00/IACTH
3IEKTPOIIPHBOJA.

1.4. ITporpamma paspaboTana ¢ y4eToM npo)eCCHOHAILHOTO CTaH1apTa:
I. «PaboTHHUK 110 06C/IyKHBaHUIO H PEMOHTY 000py1I0BaHHS aBTOMaTU3HPOBAHHBIX CHCTEM

yIpaBIeHHss TEXHOJOIHYECKHMH IIpOIeccaMH B JJIEKTPHYECKHX cersax» (per. Homep 861
yTBEpXKAeHHOro MHUHHCTEPCTBOM TPYy/Ja M coluanbHol 3ammTel Poceniickoii ®enepanun ot 19
nexabps 2016r. N 764n)
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2.2. IlpumepHbIii KaneHaapHbiil yyeOHbIH rpaduk

ITepuos oOyuenus
(muu, nepenu)"
[Tepesiii neHb Brejienrie B TEOPHIO ACHHXPOHHOIO YaCTOTHO pEryJMpyeMOro

snekTponpuBoga.  OYHKIMOHANBHBIE  BO3MOXHOCTH  TaHENH

ynpasjieHuss  npeobpasoBatereM — uwacTtoThl  cepun  SB-19.

DyHKIMOHANBHEIE BO3MOXKHOCTH [IPOrpaMMHOro obecrniedenus Visual

Engineering Tool ais HacTpo#ku W JTMarHOCTHKH IpeoOpasoBartelis

qacToThl cepun SB-19. M3ydenue ycTpoiicTBa M NpUHIMIA paboThl

MHKPEMEHTAIBHOrO  SHKoziepa  (mpeobpasopatenst  YTJIOBBIX

nepememenni), M3ydenme ycTpoiicTBa M npuHIMIA pabOTHI

abCcomoTHOTO 3HKOiepa (mpeodpa3oBareris YIJIOBEIX ePEMEIIEHHH ).

Murepdeiickl NPOMBIIICHHOW ceTH. YTpaBieHHe CHHXPOHHBIM

3JIEKTPOJIBATATENIEM C TIOCTOSHHBIMH Mariuramu 0Oe3 jarduka

nonoxkenus poropa. CkansipHoe  yupaslieHHE  aCHHXPOHHBIM
3JEKTpOABHMIaTeieM. BeKTOpHOE  ympaBieHHWE  aCHHXPOHHBIM

HNIEKTPO/IBUTATENIEM.

Bropoii 1eHb Uccrenosanue AMHAMHYECKOro TopMoxeHHs cucrembl T4 — AJL

HccnenoBanre (QyHKIHE YCHIEHHs MOMEHTa M KOMIEHCAIHH

CKOITB)KEHHSl U ACHHXPOHHOTro snextponpusona. Mccnenosanue

BIMSHHA ceTeBOro japoccens Ha ¢opmy nuraomero ITH Toxa.

Wccienopadne BIMsHNAS MOTOPHOTO IPOCCENS H CHHYCHOTO (HIbTpa

Ha QopMy BeIXOmHOro Hampsbkenna u Toka [IY. Hccnemopanme

pasMYHBIX Croco00B 3ajaHusi CKOPOCTH B ACHHXPOHHOM YacTOTHO-

PEryJIMpYyEeMOM 37TeKTPONPHBO/IE H PAabOThI ACHHXPOHHOI'O YacTOTHO-

PEryJINPYEMOro JEKTPOIPUBO/IA C Pa3IMYHBEIMK TEMIIAMH pasroHa

topmokenus. MccnenoBanue ¢GyHKIHH 6e30MacHOT0 OTKIHOYECHHS

kpyTsmero MomenTa (STO) B aCHHXPOHHOM YaCTOTHO-PETYTHPYEMOM
snekTponpuBoge. Mccienopanue paboThl aCHHXPOHHOTO 4YacTOTHO-
peryJImpyemMoro MeKTponpiBo/ia kouseiiepa. Mccnenosanne paboTsl

ACHHXPOHHOTO JaCTOTHO-PErYJIMPYEMOTO 3NEKTPONPHBOIA

HacocHoro arperara. Mcenenopanue paboThl aACHHXPOHHBIX YaCTOTHO-

PEryIHPYEMBIX HJIEKTPOIPHBOIOB MEXaHH3MOB MOCTOBOI'O KpaHa

Haumenoranue pasaena

Y IlaTer 06yuenns 6yayT onpe/ieieHbl B pACIHCAHHY 3aHSTHI NPy Habope rpynmbl Ha 00yueHne

2.3. PaGoune mporpamMmsl pa3jie/ioB

Ne, Copnepxanne HaumeHoBanue Haumenosauue Bugg
HauMEHO JIeKLHAH naboparopHbix pabot MPaKTHYECKHUX 3aHATHI CPC
BaHKue | (KOTMYECTBO (KOJIH4ECTBO YacoB) WJIA CEMHHApPOB (xonmuuecT
TEMBbI 4acoB) (KOJIMIECTBO 4acoB) BO 4aCOB)
1 2 3 4 5
1. - - Beenenne B TeopHIO -
ACHHXPOHHOTO  HYaCTOTHO
peryImpyemMoro
snekTponpusoxa (1)
2. - - DyHKIMOHAILHBIE -
BO3MOKHOCTH naHesnu




VIIpaBjICHHA
npeodpazoBaTeneM
gactoTsl cepun SB-19 (1)

DYHKIUOHANBHEIE
BO3MOKHOCTH
MPOTPaMMHOTO
obecneucHus Visual
Engineering Tool s
HacTpPOHKH H JHArHOCTHKH
npeobpaszoBarelnis 9acTOThI
cepun SB-19 (0,5)

N3yyeHue ycTpoicTa o
[PUHIATA PaboThI
AHKPEMEHTATILHOTO
SHKOAEpa
(npeobpazosartes
YTJIOBBIX IIEPEMELLEHHI)

(1

H3ygenne ycTpoicTBa H
mpuHIMna paboTsl
abCcomOTHOTO 3HKO/IEpa
(npeobpaszosares
YTJIOBBIX NE€PEMELIEHMI)

1)

HnTepdenics
TIPOMBIIUICHHOH ceTH (1)

VipapieHue CHHXPOHHBIM
IIEKTPOIBUTATEIIEM C
MOCTOSIHHBIMH MarHMuTaMH
0e3 maTyuKa MoJOKEHUS
potopa (1

CkansipHoe  ympaslicHHE
ACHHXPOHHBIM
snekTpoasurarenem (1)

BexTtopHoe  ymnpaBliieHHE
ACHHXPOHHBIM
snektpoasurarenem (0,5)

10.

Hccnenopanne
JTMHAMHYECKOI'0
TopMmokeHus cuctemsl T4

== Aﬂ (0!5)

11.

UccnenoBanue  (QyHKIHH
YCHJIGHHs  MOMEHTa |
KOMITEHCAIIHH CKOJTbKEHHS
JUIst ACHHXPOHHOTO
snekrpornpuBoa (0,5)

12.

HccnenoBanne  BIUSHHA
CEeTEBOr0  Jpocceiidl  Ha
dopmy muraromero ITH
toka (0,5)

13

WUccnenosanue  BIHSAHHS
MOTOPHOIO  Jpoccelisi ¥
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CHHYCHOro (mibTpa Ha
hopmy BBIXO/THOTO
HanpspkeHnss ¥ toka 14
(0,5)

14. - HccnenoBanue paziuyHbIX - -
cnocoboB 3aJlaHmns
CKOPOCTH B ACHHXPOHHOM
YACTOTHO-PETYIIHPYEMOM

ANEKTPOTIPHBO/IE U PAOOTEI
ACHHXPOHHOI'0 HacTOTHO-

PerympyeMoro
IEKTPONPUBO/IA c
pazIHYHBIMA TEMIIAMH
paszroHa n Topmoxkenus (1)
15. - UccnenoBanne (QyHKUMH - =
6e30nacHOr0 OTK/IHOYCHHSA
KPYTSAIIEro MOMEHTa

(STO) B aCHHXPOHHOM
4aCTOTHO-PEryIHPYEMOM
anexkTponpusoze (1)

16. - Hccnenosanue paboTsl - -
ACHHXPOHHOI0 4YacTOTHO-
peryImpyeMoro
3JIEKTPOIPHBO/IA
KoHBeitepa (1)
17. - Uccnenosanne  paboTsl - -
ACHMHXPOHHOI0 4YacTOTHO-
pery;pyeMoro
3JIeKTPONIPHBOA
HacocHoro arperara (1)
18. - HUccnenoBanne  paboTh - -
ACHHXPOHHBIX YaCTOTHO-
peryJiMpyeMBbIX
ANEKTPOTIPUBOJIOB
MEXaHH3MOB  MOCTOBOTO
Kpana (1)

2.4, OneHxka kadecTBa OCBO€HHMS Hporpammsel (GopMmel arTecTanuy, OIEHOYHBIE H
METOIHYECKHE MAaTepUallbl)
2.4.1. ®opMa HTOroBOH aTTeCTALUH
WUtorosas arrtectamnys NpoBoguTcsa B (JopMe 3adeTa B BHJE BEIMOJHEHHS KOMIUIEKCHOTO
MPaKTHYECKOI'o 3a1aHusl.
2.4.2. OneHoYHBIE MaTEpAAILI
KpuTepun OLI€HKH YPOBHS OCBOEHHS! [IPOrPAMMBI.

- MuHHMaNbHEIH YpOBEHB — COOTBETCTBYET OLEHKE «YyIOBIETBOPHTENLHO» H
06s3aTeNbHBIH I8 BeeX CiIyniaTeNei o 3aBepiIeHnH OCBOEHHS NPOrPaMME] 00yJeHHS.

- bBasoBelii ypOBEHb — COOTBETICTBYET OLEHKE «XOpOIIO» H XapaKTepHuyercs
MpEBLIIIEHHEM MEHUMAIbHBIX XapaKTePUCTHK CHOPMHPOBAHHOCTH KOMIIETEHIIHH.

- IloBplmeHHBIH YPOBEHb — COOTBETCTBYET OIEHKE «OTIHYHO» M XapaKTepu3yeTcs
MaKCHMAaIbHO BO3MOIKHOM BBIPAKEHHOCTHIO KOMIIETCHIIHH, Ba)KCH KaK Ka4eCTBEHHBINA OPUEHTHP
JUTSL CAMOCOBEPIIEHCTBOBAHHS.




O1ieHKa «3a4T€H0» COOTBETCTBYET OJJHOMY H3 YPOBHEH C(HOPMHPOBAHHOCTH KOMIICTEHIIMHA:
MHHHMAJBHEBIH, 0a30BBIi, NOBLIIEHHBIH,

Onenka «HE 3a4T€HO» CTABHTCSA CIYINATENO, MMEIOIEeMYy CyINecTBeHHbIe npobensl B
3HAHHH OCHOBHOTO MaTepHaja [0 NporpaMme, a TakkKe JONYCTHUBIUEMY NPHHLMIIHAIbLHBIC
ouOKYU IIPH U3/10’KEHUH MaTepHaa.

2.4.3. Meroau4ecKne MaTepHaIbL:

3amaHns U METOMYECKHE YKa3aHus K BLIMOTHEHHIO TabopaTtopHbix paboT s ctena Ne |
u crenia Ne 7.Beinatores ciaymaressM B BHAE 2ieKTpoHHBIX PDF-10kyMeHTOB.

3. OPTAHM3ALIMOHHO-NIEJATOI'HYECKHE YCJ/IOBUSI PEAJIM3ALIUU
INPOI'PAMMBbI

3.1. MarepuanbHO-TEXHUYECKHE YCIIOBHA

HaumernoBanue
CEMATHAHPORAHEX Bun Haumenosanue o6opy1oBanus,
S —— 3aHATHI MporpaMMHOTO obecrieueHus
JlaGoparopwus MynsTHMETHITHOE obopynosanne,
parop Py
ABTOMATH3HPOBAHHOIO KOMIIBIOTEPEI.
IIpakTHyeckue 3aHATUS, ‘
3JIEKTPOIIPUBOJIA Yuebnsie crenast Ne 1,7
R S naboparopHsie paboThl
yHupepcureta Y1 MK

3.2. VuyeGHo-MeTOAMYECKOe 1 HHPOpMALHOHHOE obecneueHne

1. BemoB, M.II. ABTOMAaTH3HpOBAHHbBIA 3JICKTPOIIPHBOA THIOBBIX MTPOH3BOACTBEHHBIX
MEXaHH3MOB M TEXHOJOTHYECKHX KOMIUIEKCOB : yuel. ays cryzeHToB By3os / M.IL.benos, B.A.
Hosuxos, JI.LH. Paccymos. - 3-¢ u3a., ucnp. - M. : Axanemus, 2007, - 574, [1] c. : un. - ISBN 5-
7695-1314-4; bubmioreka HUHOY BO «Texuuueckuii ynusepcuter YT MK,

3.3. KanpoBsie ycinoBus
Kanposoe obecriedenne mporpaMMBbl OCYIIECTBIAIOT MPAKTHKH, HMEIOIINE OIBIT B 0071aCTH
SKCILTyaTal[ii ABTOMATH3HPOBAHHOT'O JJIEKTPOIIPUBOJIA.

4. PYKOBOJIUTEJIb 1 COCTABHUTEJIH ITPOT'PAMMBbI

PykoBoautens mnporpammbel: Xyosxosa QOnecs Eezenvesna, 3aMeCTUTENh HadaTbHHUKA
yIpaBieHus JononHuTensHOro npodeccronansHoro obpazosanuss HHOY BO «Texunuueckuii
yauBepcuter YI' MKy,

CocraBurens nporpammel: @Pedoposa Ceemnarna Braoumupoena, 3aMeCTHTENb JUPEKTOpA 110
BBICIIIEMY 00pasoBanmio, 3aseayromas kadespoii snepretuku HIOY BO «TY YI'MKn».
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YHUBEPCUTET Uvivic
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HerocyaapcTBenHOE 9acTHOE 00pa3oBaTeIbHOE YUPEKICHHE BhICIIEro 00pa3oBaHus
«Texnuueckuit yuupepcurer YT MK»
(HYOY BO «TVY YI'MK»)

IIPOTPAMMA
MOBBIILIEHUS] KBATU(DUKALTHA
«OnTEMH3aNHA PeKAMOB PaboThl JIEKTPONPHBOAA NOCTOSTHHOTO

TOKA ¢ THPUCTOPHbIM npeodpaszosaresem Gefran TPD-32»
(HaMMEHOBAHHE MPOrpaMMBbl)

COTI'JTACOBAHO:
TexHuueckuii TUpeKTOp
OAO «YI'MK»

uf%‘ " AM. Nansumn

(noammes) (MHHLATH], paMiLLs)

€ Sy oSt 2019 r.

Bepxuss [Iemimva
2019



1. OBIIAS XAPAKTEPHCTHKA MPOI'PAMMBI

1.1. Llens peanH3auy MporpaMMsl

CoBepMIEHCTBOBAaHHE ¥ [OJIYYCHHE HOBBIX KOMIIETEHIMH, HEOOXOMMMBIX VLA
npoeCCHOHANBHOH ACATEIBHOCTH:

—  crocoOHOCTH MApaMeTPHPOBATh AIEKTPOIPHBO]] MOCTOSHHOIO TOKA,

—  CIOCOBHOCTD BHITIOMHATE HACTPOHKH KOHTYPOB TOKA, CKOPOCTH, TOKA BO30YKISHHUSL.

1.2. [Inaaupyembie pe3ynsTaThl 00yUeHMs
Crymarens 10J1K€H 3HaTh:
— 001acTh IPUMEHEHHUS THPHCTOPHOTO IIH(POBOrO NPHBOAA;
— HACTPOMKH CHCTEMBI aBTOPETYIHPOBAHHU;
— HCMOJIB30BAHME CEPBUCHON NpOTpaMMbl UTS HAIAJKH THPUCTOPHOIO UHH(POBOTO
IPHBO/A.

Crymareiib 10JKEH YMETh:

— OCYLIECTRIATH MapaMeTPUPOBAHHE THPHCTOPHOIO LH(POBOTO MPHBOJIA;

— OCYIIECTBISATh ABTOHACTPOUKY KOHTYpoB CAP;

— UCIIOJBL30BATE 00OPY/IOBAHKE JIJIS TTPOBEICHUS HACTPOMKH 3JICKTPOIIPUBO/IA;
— (opMHPOBATH OTIETEI 110 UCCIIEIOBATENBCKOH paboTe.

1.3. TpeboBanus K ypOBHIO MOATOTOBKH CIIyIIATEJL:
Bricimee wim cpefnee npodeccuonansHoe obpasopanne, 0a3oBbie 3HAHMA B 001IacCTH
3EKTPONPHBOJA.

1.4. Tporpamma paspaboTana ¢ yueToM NpodheCcCHOHAIIBHOIO CTaHAapTa:
L. «PaboTHHK 10 06CITYKHBAHUIO U PEMOHTY 00OPYAOBAHHMS ABTOMATU3HPOBAHHBIX CHCTEM

yIPABICHHs TEXHOJOTHUYECKHMH [IPOLECCAMH B SICKTPHUECKHX ceTsix» (per. Homep 861
yTBEPIKIEHHOr0O MHHHCTEPCTBOM TPY/a | COLMaIbHOM 3amuThl Poccuiickoil Peneparin 0T 19
nekabps 2016r. N 764x1)
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2.2. [lpumepHbIii KaJIeHIapHbIH y4eOHbIH rpaduk

[lepuoj 0Oyuenns
(nmn, senenn)”

Haunmenosanue pasacia

[lepBsiii neHb

BBeaenue B TEOPHIO THPHCTOPHOTO PEryIHPYEMOTO HIEKTPOPUBOaA
MOCTOAHHOrO ToKa. OJTHO- ¥ JIByX- 30HHOE Pery/JIMpPOBAHUE CKOPOCTH.
DyHKIHOHATLHEIE BO3MOKHOCTH TaHenTn yTIpaBIeHHs
npeobpasosarenem  TPD32., @yHKUMOHAIBHBIE  BO3MOXHOCTH
MPOrpaMMHOrO  OOecreyueHnst IS HACTPOUKH ¥ JAMATHOCTHKH
npeobpazosarens TPD32. Wsyuenue ycrpoiictBa crenma Ned
«MccnenoBanne 3EKTPONIPHBO/IA IOCTOAHHOIO TOKay. W3ydeHue
IaHejyd  ynpasiieHus —npeoOpazopatenem  TPD32.  U3ayuenue
MPOrpaMMHOr0 obecredyeHust /s HAaCcTPOWKH M JHArHOCTHKH
npeodpazoparens TPD32.

Bropoii neHs

HacTpotika xonTtypa Toka CAP ot TecroBoro rereparopa. Hacrpoiika
KOHTYpa TOKa BO30yXIEHHS OT TeCTOBOro resepatopa. Hactpoiika
KOHTypa ckopocTH. CHATHE TpeHoB, ocipuniorpamM. CpaBHeHHE H
aHAJIM3 BO3MOXKHOCTEH TPEH/IOB H OCITHILIOTPAMM.

D Ilate1 oGyuenus GymyT onpeaeensl B paciMCaHHH 3aHATHI pH Habope rPyIIIb Ha 00ydeHHe

2.3. Pabo4ne nporpaMmsl pa3zielioB

No,
HAUMEHO
BaHue
TEMBI

Coaepxanue
JICKIIHHI
(konU4IecTBO
YAaCcoRB)

HaumenoBanune
naboparopHsIX padot
(KOTMYECTBO YacoB)

Hanmenogaumue
[PaKTHYECKUX 3aHATHH
HJIH CEMHHAPOB
(KOJIHYeCTBO YacoB)

Bunupr
CPC
(kommyecT
BO YacoB)

1

2

3

4

5

I.

BBenenne B

THPUCTOPHOIO

PETYIHPYEMOTO
2JIEKTPONPUBOAA
MIOCTOAHHOTO TOKa. OHO-
i JIBYX- 30HHOE
peryjiMpoBaHUe CKOpPOCTH

(2)

TEOPHIO

DyHKITHOHATILHBIE
BO3MOYHOCTH
yIIpaBICHHA
npeobpazoBarenem TPD32
(1)

InaHeln

OyHKIIHOHAIBHBIC
BO3MOXHOCTH
[IPOTPaMMHOI0O
obecrneuyeHus TUTS
HACTPOHKH M IHArHOCTUKH
npeobpazosareiss TPD32
(D

H3yuenue ycrpolicTa
creria Nod




«HUccnenoBanue
JICKTPONPHBOAA
MOCTOAHHOTO TOKa» (1)

S. - N3yuenne manenn - -
VIIpaBJICHHS
npeobpazosatenem TPD32

(1,5)

6. - N3yuyenue nporpaMMHOro . -
obecnedenus s
HACTPONKH M JIHArHOCTUKH
npeobpazosatens TPD32

(13)

7 HacTtpoiika koHTypa ToKa -
CAP ot TecToBOro
reseparopa (2)

8. Hacrtpoiika koHTypa TOKa -
BO30YKIEHHUS oT
TECTOBOTO reHepaTtopa (2)

9. Hacrtpoiika KOHTYpa -
ckopocTH (1.5)

10. Crstne TPEH/I0B, -
OCLMIIJIOTPaMM.

CpaBHeHHe H  aHAIW3
BO3MOJKHOCTEH TPEH/I0B H
ocruutorpamm (1.5)

2.4, OueHKa KadecTBa OCBOEHHS MporpaMmsl ((OpMBI aTTECTAIMH, OINEHOUHBIE W
METOIHYECKHE MaTepHalTbl)
2.4.1. ®opMa HTOrOBOH aTTeCTALHH
Wrorosas arrectanysi MPOBOAUTCA B (hopMe 3aueTa B BHIE BBHITOJHEHHS KOMIUIEKCHOTO
MPaKTHYECKOTO 3a/1aHM4.
2.4.2. OueHoYHbIC MaTEpUAIIBL
Kputepun oleHKH YPOBHS OCBOSHHS MPOrpaMMBI.

- MuHHMATBHEIH yYpOBEHb — COOTBETCTBYET OHEHKE «YIOBIETBOPUTENBHO» H
o6s3aTeNnbHBIA I BCEX CllyluaTesiei 10 3aBepIICHHH OCBOCHHS [IPOrpaMMbl 00y4deHHS.

- BasoBblii ypoBEeHh — COOTBETCTBYET OIEHKE «XOpOII0» U XapaKTephu3yeTcs
[PEBLINIEHAEM MHHMMAILHBIX XapaKTePUCTHK C(HOPMUPOBAHHOCTH KOMIIETEHLIHH.

- [loBbllIEHHBI YPOBEHb — COOTBETCTBYET OLCHKE «OTIIHYHO» H XapaKTepH3yeTcs
MaKCHMATTBHO BO3MOYKHOM BBIPAKEHHOCTHIO KOMITETEHIIHH, BA/KEH KaK Ka4eCTBEHHBIH OPHEHTHD
IUISL CAMOCOBEPIICHCTBOBAHHUSL.

O1tienka «3a4Te€HO» COOTBETCTBYET OJHOMY M3 YPOBHEH CHOPMHPOBAHHOCTH KOMIIETEHLIMI:
MUHUMAJIbHBIA, 0A30BbBIH, TOBBIIISHHBIN.

OuneHka «HE 3a9TE€HOY» CTABHTCA CAYINATENIO, UMEIOIEeMY CYIIeCTBeHHBIE Mpobenbl B
3HaHHHA OCHOBHOTO MaTe€pHala [0 [IporpaMme, a TAKXKe AONYCTHBIIEMY HPHHLMIIHAILHBIC
OIIMOKH MPH H3I0KEHHHA MaTepyana.

2.4.3. MeToan4ecKkue MaTepHaibl;
3ajanus ¥ METOMYECKHE YKa3aHus K BBITIONHEHUIO TabopaTopHbIX pabot aist crenaa Ned.
Brimarotes caymarenam B BUje 21eKTpoHHEbIX PDF-10KyMeHTOB.



3. OPTAHMBAIIMOHHO-NIEJATOI'MYECKHE VYCJIOBUSI PEAJIM3ALINU
INPOI'PAMMBbI

3.1. MarepualibHO-TEXHUYECKHUE YCIOBUS

HanMenopanue )
Bun Haumenosanue o0opynoBanus,

CleLHAIA3APOBAHHbIX 4

SN S — 3aHATHH MPOrPaMMHOTO 0OeCTIeYeHUs
JlaGoparopus MynsTumeuitnoe obopyioBaHHe,
ABTOMATU3UPOBAHHOTO KOMIIBIOTEPBI.
IEKTPONPUBO A LipaiTHasches sauiti, Yuebusrit crena Ned
PR TACKARES nabopaTopHsIe paboThI -
yauBepcutera Y ['MK

3.2. Yue6ro-Meroandeckoe u HHpopManHoHHOe obecneyenne

1. Benos, M.II. ABroMaTH3HpOBaHHbBIH 3JICKTPOIIPHBOL THIOBBIX [POH3BOACTBEHHBIX
MEXAHHM3IMOB M TEXHOJOTHYECKHX KOMIITIEKCOB : yued. ans ctyaentoB By3oB / M.I1.benos, B.A.
Hosuxkos, JI.LH. Paccynos. - 3-e u3a., ucnp. - M. : Axagemusi, 2007. - 574, [1] c. : un. - ISBN 5-
7695-1314-4; Butauoreka HHOY BO «Texuuueckuii yuusepeuter YT MKy,

3.3. Kagpossie yciaoBus
KazipoBoe obecrieueHne mporpaMMbl OCYIIECTBISIOT NPAKTHKH, MMEIOIIHE OTBIT B 001aCTH
IKCILIyaTalliy aBTOMATH3HPOBAHHOTO JIEKTPOIIPUBOIA.

4. PYKOBOJIUTEJIb U COCTABHUTEJIA IMTPOI'PAMMBI

PykoBoautens mnporpammsel: Xyosaxoea Oneca Eseeenveéna, 3aMecTHTENbh HavyaTbHHKA
yIpaBjieHus JOMONMHHTEILHOTO npodeccroranbHoro obpazosanus HYOY BO «TexHuueckuit
yHusepcuter YT MKy,

CocraBurens nporpammsel: Pedopoca Ceemnana Biadumuposna, 3aMeCTUTEITb JIMPEKTOPA 110
BbICIIEMY 00pa3oBaHMUIO, 3aBeytowas kadeapoii sneprerixn HIOY BO «TY YI'MK».



TEXHUYECKUI -rviK

YHUBEPCUTET UVIMIC
YIrMK

HerocynaperBenHoe qactHoe 00pa3oBaTesibHOE YUPExACHHUE BhICIIEro 00pa3oBanus
«Texuuueckuit yaupepcuter YI' MK»
(H4OVY BO «TY YI'MK»)

B.A. Jlanun

(maunuans:, Gamuims)

2019r.

IMMPOI'PAMMA
HOBBIIEHHUS KBATUDUKAITUH
«MoHTaXK, IKCILIYyATALUS, IOBEPKAa ¥ KAJHOPOBKA 1aTYHKOB

JaBJICHHS, TEMIIEPATYPbI M Pacxoia
(HaMMeHOBaHUE TIPOrPAMMBI)

COI''TACOBAHO:
TexHuueckui IUpeKTop
OAO «YT'MK»
= T ¢ AM. IlaspnH
(FoATIHCE) (MHAIMAnEL, GaMunus)
(EEL y SO 2019 .

Bepxuss [1bima,
2019 ron



1. OBLIASI XAPAKTEPUCTHUKA ITPOI'PAMMBI

1.1. Llens peanu3anuu MporpamMmabl

[Toyuenue HOBBIX KOMIIETCHIM, HEOOXOMMBIX 171sl NPO(ECCHOHANBLHOM ICATETBHOCTH:

—  ¢cnocoBOHOCTE BBIMOIHATE MOHTAX JAaTUYMKOB MaB/ICHHS, TEMIIEPATYPhl M pacxoaa;

—  CIIOCOOHOCTH BHIMOIHATH MOBEPKY M KaauOPOBKY JIATYMKOB JIaBICHHUS, TEMIIEPATYPhI
M pacxoja;

—  ¢crmocoOHOCTE OCYIIECTBIATE JKCIUIYaTAlMIO JaTYMKOB JIABIECHUS, TEMIEPATYphl X
pacxoja.

1.2. IInanupyemeie pe3y/ibTarel 00ydeHus
Caywareiib 10/DKEH 3HaTh:
—  OCHOBHBIE KOMIIOHEHTBl MMITYJIbCHBIX JIMHMA M  MOHTaXHBIX 3JIEMEHTOB
M3MEPUTEIIbHBIX KAHAJIOB JIaBJIEHUA, TEMIIEPATyphl M Pacxo/a;
—  NpUHUMIEL paboTEl ¥ OCHOBHBIE DJIEMEHTHI JATYHKOB JABICHUS, TEMIEPATyphl H
pacxona;
Cnymareis 10KEH YMETh:
—  BBINOJHATH MOHTAX JaTYUKOB JIaBJICHHA, TEMIIEPATYPhI H Pacxoa;
—  OCYIIECTBIIATh HACTPOHKY M MOJKIIOYEHHE JaTYHUKOB, BXOJIAIIUX B COCTAB ACVYTII;

1.3. TpeGoBanusi K yPOBHIO MOATOTOBKH MOCTYNAIOUIET0 Ha 00y4eHne
Hanuuue cpesaero npodeccHoHansHOro 06pa3oBaHus MITH BBICIIET0 00pasoBaHUsL.

1.4. IIporpamma paspaboTaHa ¢ yueTom:
npoeccHonansHoro cranjapra: «Crienmanmuct B 00NAacCTH  KOHTPOIBHO-M3MEPHUTENBHBIX
npubopoB ¥ aBromarHku» (per. Homep 961 yTBepikieHHoro MuHMCTEpPCTBOM TpyAa H
coupanbHoi 3ammThl  Poccuiickoii ®@epepaumu ot 15 despana  2017r. N 181m).

2. COAEPXKAHHUE ITPOI'PAMMBI

2.1. Y4eOHbIl niax
VuebubIi 11an npuBeaeH B Tabaune 2.1.
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2.2. YyeOHO-TeMaTHYECKHUH [1J1aH

B TOM 4HCJIC, HdcC.

Bcero,
aya,
4ac.

nabopa- Tpax.
JIEKUMH | TOpHBIE 3aHATHS,
paboTsl CeMUHApbI

Haumenosanue pazjena u 1em

2 6 7

[Mpuximner  paboTel W MOHTAX
JIATYMKOB JIAB/ICHHS,

1 1

[lpuHiwmmer  paboTel ¥ MOHTaX
JIATYMKOB TEMITEpaTyphl;

[Ipusisl paboThl W MOHTAX
JIATYMKOB Pacxo/ia;

[Mpuriwnel  paboTel ¥ MOHTAXK
JIdTYMKOB YPOBHSL.

IloBepka W kamOpoBKa JATYMKOB
JIaBlIeHNs, TEMIIEPATYPh], pacxoia |
YPOBHSI;

HcnonssoBanue nporoxona HART
JUls  JIMarHOCTUKM Y HacTPOMKH
JIATYHKOB.

Hroropas arrecrauus 1 0

Beero | 16 15 0 9 6

2.3. IlpumepHBIii KaneH1apHbIi yueOHbIi rpadux

[Mepuoa o6yuenus

1 HaumenoBanue pazjena
(JIHH, HEeeJIH)

[TepBslit 1eHb Ilpuauunsl paboTel M MOHTAaX JaT4MKOB HaBiieHUs; IIpHHIMIBI
paboThl ¥ MOHTaX AATYMKOB TeMmepatypsl; [IpuHuMnel paboTel u
MOHTaX AaT4MKoB pacxona; [IpuHuunsl paboTel B MOHTaX JaTYHKOB
YPORHS;

Bropoit nens IToBepka u kanuOpoOBKa AATYMKOB JIABICHMA, TEMIIEPATYPhl, pacxoja
u yposus; Mcnons3oBanue nportokona HART ans nuarHocTHKH |
HACTPOMKH JaTYHKOB.

1 lats1 o6yuenns 6yyT onpeieieHs! B pacrIMCAHNH 3aHATHI IPH HAGOpE TPYTITHI Ha 00y4eHue

- W & lw o] - |~ g 2
. ¢ ¢ : ; t r = 1
55 h ks e o o lw| Tpynoemkocts,
yac
) w o ) b o |
o o = o | & o o |
] i I o —_— —
[ } — —_— . — —




2.4. Paboune nporpamMmmsl pasjieinos

No Conep-
= XKaHue Hauvenosanue Hammvenosanue npaktuueckux | Bumst CPC
HAHMEHO- 5 .
e | CKIAH 11abopaToOpHBIX paboT 3aHSTHH WIH CEMHHAPOB (komAdecTBO
(Kon-BO (KOMYECTBO YacoB) (KOIM4ECTBO YacOB) 4acoB)
TEMBI
YacoB)
1 2 3 + 5
1 i MosTax JiaTankoB faenerus | [Ipurimmst paboTsl 1aTIMKOB )
' (1) pasiens (1);
? i Monrax AaT4uKoB | ITpuHIMIBI paGoThl JAaTIMKOB i
' Temneparypei (1); TemmepaTypei (1);
3 ) MonTtax namukoB pacxona | IlpvHimmsl paboTel JaTHHKOB i
' (1 pacxopa (1);
4 ) MonTaxk aat4ukoB ypoBHs | [IpuHIMITGI paboThl JaTHMKOB )
' (1 ypoBHsi (1);
Ilopepka u  kamOposka | [loeepka 1 kambpopka
5 - JIATYUKOB JIaBTIeHN, | JaTYMKOB NaBIEHus, )
' TEMIIepaTypel, pacxoia W | TEMIIEpaTypel, pacxoga M
ypoBHsi (4); ypoBHs (1);
Hcnons3oBanue  npotokona | Mcnonms3oBanue  MpoToKona
6. - HART pns guarnocrvku u | HART s guardoctuke u -
HACTPOMKM AaTamKoB (1). HACTPOMKH 1aTIHKOB (1).

2.5. OueHka KadecTBa OCBOeHMs mnporpammbl (Gopmbl aTrecTauuu, OLEHOYHBIE H
METOIHYECKHE MaTepHallbl)

2.5.1. ®opma(bl) MPOMEKYTOYHON ¥ UTOrOBOH aTTeCTALlMH

Wrorosas arrecrauus NpoBoAUTCS B (hopMe 3adera.

2.5.2. OneHOYHBIe MaTepHaIb

Kpurepun o11eHKH YPOBHS OCBOEHMS IIPOTPAMMBI.

MuHUMaIbHBIA YPOBEHB — COOTBETCTBYET OIEHKE

«yIOBIETBOPHTEILHOY

obs3aTeNbHBIH /171 BCEX cnyma‘reneﬁ IO 3aBEPIIEHHH OCBOEHHA IPOIrpaMMBbl OSYLIGHI«UI.

Ba30Bblii YpOBEHBR — COOTBETCTBYET OLEHKE «XOpOWIO» M XapakTepu3yerTcs
NPEBbIIIEHHEM MHHHMATBHBIX XapaKTepUCTUK chOPMUPOBAHHOCTH KOMIETEHIIHH.
[ToBeIIEHHBIH YPOBEHb — COOTBETCTBYET OLIEHKE «OTIMYHO» M XapaKTepu3yeTcs

MaKCHMaJbHO BO3MOXXHOH BBEIPAXXCHHOCTBIO KOMITETEHIIMH, BAXKEH KaK KayeCTBEHHBIN OPUEHTHD
JJ1A CaMOCOBEPIICHCTBOBAHKA.

Orienka

«3AYTCHO»

COOTBETCTBYCT

OJHOMY M3

YyPOBHEH

KOMIIETEHLIMH: MHHUMATLHEIA, 6a30BEIHA, MOBBIIIIEHHBIH,

OueHkH «HeyJOBIETBOPUTEIBHO» H «HE 3a4TEHO» CTaBATCA CTYAEHTY, HMMEKIIEMY
CyIIECTBEHHbIE IIpobelbl B 3HAHMHM OCHOBHOIO MaTepuanga N0 TMporpaMme, a Takxke
JONYCTHBIIEMY MPUHIIMTHATIBLHEIE OIUOKH TPH W3I0KEHWH MaTepHana.

2.5.3. Meroauyeckue MaTepuaibl
1. Bajanus ¥ METOAMYECKHE YKa3aHHMS K BBIIOJHEHUIO JlabopaTopHbIx paboT aius creHia
No8. Brigarorces ciryiuaTensm B BUIE 31eKTpoHHbIX PDF-10kyMeHTOB.

c¢OpPMIPOBAHHOCTH




3. OPTAHM3ALIMOHHO-IIEJAT'OI'MYECKHME YCJIOBHS PEAJIU3ALIMHA
NMPOI'PAMMBI

3.1. MarepuanbHO-TEXHUYECKUE YCIIOBHUA

HaumeHoBanne

Bun HaumenoBanue obopynoBanus,
CrielMaTu3UPOBaHHBIX .
R 3AHATHI MporpaMMHOro obecreyeHus
y4eOHBIX NOMEIIEHHH
JlaGoparopust KHUI1 [IpakTHueckue MynsTumeuitHOE obopy/i0BaHue,
Texaugyeckoro 3aHATHS, KOMITBFOTEPHI.
yuuBepcurera YIMK nabopatopusie pabotel | Komnbiorep ¢ yCTAHOBJICHHBIM

nporpaMMHbIM  oDecriedeHHeM  JuIs
pabotsl ¢ HART.

VyeOHble CTEHABI C JaTYHKaMHA
[aBIICHNs, TEMIIEpaTyphl, pacxona H
YPOBHS.

3.2. YuebHo-MeToAu9ecKoe ¥ HHPOpMALMOHHOE obecreueHue

1. Hlansirun, M. ABToMaTu3auus H3MEPEHNIA, KOHTPOIIS M HCIIBITaHHH: yuebnoe nocobue
/ M.T. ansiruy, S.A. Baguaun. — Cauxr-Ilerep6ypr: Jlans, 2019. — 172 ¢. — ISBN 978-5-
8114-3531-9, — TekcT: 2neKTpoHHBIH // DnekTponH0-0ubinnoTeuHas cucteMa «Jlanby: [calT]. —
URL: https://e.lanbook.com/book/115498 (nara obpamenus: 17.10.2019).

3.3. KagpoBbie ycaoBus
Kazposoe obecneyeHne mporpaMMbl OCYIECTBISIOT NPAKTHUKH, MMEIOIKE ONBIT B 061aCTH
ABTOMATHU3AIIMN TEXHOIOTHYECKHX IIPOLECCOB 1 NPOU3BOJICTB.

4. PYKOBOJUTEJIb U COCTABHUTEJIA TPOI'PAMMBI

Pyxosoautens mnporpammel: JKykoB Jlenuc BacuibeBud, Ha4YanbHUK YTPaBIEHUS
JOTIONHATENBHOrO TipodeccuonansHoro odbpasosanus HUOY BO «TexHudyeckni YHUBEPCUTET
YT'MKp.

Cocrasurenu nporpammsl: Xymsxos ITasen KOpbesud, 3aBe/yronii kaheapoid MexaHWKH U
ABTOMATH3ALMH TexHOIorHyeckux npoueccos 1 mpoussoacte HUOY BO «Texnuyeckuil yHHBepCHTET
VI'MK», kauamat (GrU3HKo-MaTeMaTHIeCKUX HayK.
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« A » Vi 2019 .

Bepxusis ITbimva
2019



1. OBLIASA XAPAKTEPUCTHUKA IMMPOT'PAMMBI

1.1. Ilens peanuzanmu nporpaMmsl
CoBepluencTBOBaHHE  KOMMNETEHIMH,  HEOOXOAMMBIX Wi npodeccHOHATBEHOM
NEATENbHOCTH:
—  CrIOCOOHOCTL OPraHM30BLIBATH W MPOM3BOJNTE PaGOTHI [0 PEMOHTY 00OpYIOBAHMS
pacripeie/INTe/IbHBIX YCTPOMCTB IOACTaHUMI HanpsokenueM 1o 110 xB;
— CMocOOHOCTL CONPOBOXKAATL JIEATETLHOCTh MO TEXHHYECKOMY OOGCIYKHBAHHIO H
PEMOHTY KabeIbHbIX THHUH 3JIEKTPOIEPEIadH.
IToyuenne HOBBIX KOMIIETEHIMM, HEOOXOMUMEIX IS IPOGECCHOHAIBHOMN JeSTeIbHOCTH:
— CMOCOOHOCTE MPUMEHSTH COBPEMEHHbIE METO/bl HCIIBITAHUMN, H3MEPEHHI 1 IMATHOCTHKH
00opy10BaHMs NOACTAHIIMA.

1.2. TInanupyemsie pe3yabTaTsl 00y4YeHUs.

Caymarens 10/KeH 3HaTh:

— Ha3HAYEHWE ¥ KOHCTPYKLMSA BBICOKOBOJIBTHBIX BBOJIOB CHIIOBBIX

TpaHc(hopMaTOpOB, IIYHTHPYIOIMX PEaKTOPOB, MACISAHEIX BLIKIIOUaTenei

Harnpsaxeaem 10 110 kB;

— METO/Ibl MPOBEICHNs UCIIBITAHUI 000py10BaHHMSA;

— TpebOBaHus K MIAHUPOBAHUIO NEPUOTUYHOCTH U CPOKOB MCHBITAHMNA KaOeIbHBIX JIMHUI

U CUJIOBOTO 00OpYI0OBaHMS MTOACTAHLHHA;

— MPaBMJIa SKCITyaTallMi ¥ OpraHu3aliy PEMOHTA JIEKTPHYECKHUX CETel;

— HOPMEI HCIIBITAHUI U U3MepeHuii 00opy10BaHNs;

— MPHUHLMIIEI pabOTHI yCTPOHCTB 3aLUMThL OT EPEeHANPIKEHHI 060pyA0BaHUS!

HOJICTAHLIMM U TpeboBaHus K UX padoTe;

—  NpaBHIa TEXHHYECKOH JKCIUIyaTalMM CHIIOBLIX KabenbHBIX JMHHI 3IEKTpoIepeaaun
9JIEKTPHYECKHUX CTAHIMHA U ceTel;

— NpaBuja OpPraHn3alUK TEXHUYECKOro 00CTyKUBAHUS 1 PEeMOHTA 000pYA0BaHusl, 31aHHMi
H COOPYKEHHH DIEKTPOCTAHLMMN U CETEH;

— HOpMaJIbHBIE, aBAPUHHEIE, TOC/IEaBAPUIHBIE H PEMOHTHBIE PEXUMBI paboThl OTAEIBHBIX
BO3JIYLIHBIX M KaOCNbHBIX JIMHWH 3JIEKTpoONepesayy, JOMyCTHMBIE TEPErpy3kd 10 TOKY H
TeMIepaTypam BO3YIIHbLIX W KabeIbHEIX JIMHHUI JJICKTPONepeiayn;

— OpPraHu3auMio ¥ TEXHOJIOTHIO BBINIOJHEHHA pabOT MO PEMOHTY W TEXHHUYECKOMY
00CTy)KWBaHMIO BBICOKOBOJIBTHBIX JIMHUH 3JIEKTPOIIEPEIayH.

Cnymarens 10KEH yMeTb:
— OpraHu30BaTh paboTy MO NPOBEACHHIO HCIBITAHHH IEKTPOOOOPYNOBAHUS C YYETOM
Tpe6oBaHuii paBuI 10 OXpaHe TPy/a MPH IKCILTYaTALMK 31EKTPOYCTaHOBOK;

— IPOBOJIMTHL HCTIBITAHUS 000PY/I0BAHMS:

— paboTaTh C 3EKTPHYECKUM H THEBMATHYECKUM HHCTPYMEHTOM;

— paboTath cO CHCHMAIbHBEIMM JHATHOCTHYECKMMH mNpubopamu W 06OpyIOBAHHEM B
PaMKax BBITIOJIHAEMO# TPY/IOBOH (DYHKIIMM;

— OULEHHMBATh OTKJIOHEHHA M BO3MOXHBIC (AKTOpBI, NMPHBOAANIME K OTKIOHEHHIO OT
HOpMallbHOM paboThl 000pYIOBAHUS TOACTAHIIHIA;

— OLEHHBATh COCTOSHHE 000PYI0BaHHS, ONPELEIATH MEPONIPUSITHS 110

YCTPAHCHHIO 1e(EeKTOR;

— MJIaHUPOBATE PAGOTEI [0 PEMOHTY M MCIIBLITAHHAM KaOeJIbHBIX JIMHAN 51€KTPOIEpeIauH;

— BBIABJIATD JA€(EKThbI HAa KaGeJIbHBIX THHUSAX 3JIEKTPONEpEadu.

1.3. TpeboBanus K ypoBHIO MOATOTOBKH [OCTYNAMOLIEr0 Ha 00yyeHune:
Cirywarenu, MMEIOLLIME BhICIIEE WM cpeHee NpodecCHOHATBHOE 06pa3oBaHHe.



1.4. Ilporpamma paspaboTana ¢ y4eToM Npo(eCcCHOHAIBHBIX CTAHIAPTOR:

— «Pabotank mo obcmyxuBaHMI0 000pPYNOBAHMS MOACTAHIMIA 3NEKTPUYECKHX CeTei»
(per. Homep 822 yTBepXkIEHHOTO MMHHCTEPCTBOM TpyJa M COIHATBHOH 3al(UThi
Poccuiickoit denepauuu ot 29 nexabps 2015r. Ne 1177H);

— «PaboOTHMK 1O TEXHMYECKOMY OOCITYKHBAHMIO H PEMOHTY KaGeNLHBIX JIHHMI
anexTponiepenaun» (per. Homep 808 yrBepxkaeHHOro MuHHCTEPCTBOM Tpyaa H
counalbHOM 3auThl Poccuniickoit Menepauun or 28 susaps 2016r. Ne 40861),

2. COAEP)XAHHUE ITPOT'PAMMBbI

2.1. Yuebubiii nian
YueOublit nian npusesien B Tabnuue 2.1,
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2.2. llpumepHblii KajleHAapHbIH yuebHbIi rpaduk

[lepuon obyuenus
(au, venean)"

HaumeHoBanue pasaena

1

2

IlepBolit 1eHs

OCHOBHBIE TIOHATHS TEOPHUH HANEKHOCTH ¥ TEXHHUECKOW JUATHOCTHKH.
CucteMsl  peMOHTOB  371ekTpoobGopyaoBanus. (I'OCT-27.002-2015,
[OCT 20911-89, 'OCT 18322-78).

OcHOBHBIE HOPMATHBHbIE JOKYMEHTHI 110 MArHOCTHPOBAHHMIO CHIIOBOTO
21EKTPo0OOPY AOBAHMS (PO 34.45-51.300-97, [TT23I1-2003,
orpaciesbie CTO, cripaBouHbIe MaTepHAIBI).

[Ipobnemsl oneHKH cOCTOsIHMA OOOPYAOBaHHA ¢ OGONBIIMM CPOKOM
ciryx0pl. TexHHUECKOE OCBUIETENLCTBOBAHME OGOPY 10BAHHS.
KoHTpOIb cOCTOAHMS CHIIOBOTO 3MEKTPOOOOpYIOBaHUs 1107 pabounum
HaMpsKEHHEM.

MW3mepenus xapakTepuCTHK H3OMSAINM 110/] paboYuM HANPsHKEHHEM
Tennosu3noHHEIH KOHTPO/Ib. YIBTPadHONeTOBbIH KOHTPOIIb.

Ouenka  COCTOSIHMS ~ MACIOHANOIHEHHOrO  O0OpYJOBaHHA  TIO
pesyipTaTaM ~ aHAIM30B Macna (aHanM3  pPAacTBOPEHHBIX  TI'a30B,
coziepxkanue QypaHOBBIX COCANHEHHM U T.IL.).

Meroasl M cpeicTBa  JMATHOCTHPOBAHMS  BBLICOKOBOJIBTHEIX
BBIKJIIOYATEIICH.

KOHTpOIb COCTOSIHUS MaNIOMACIISHEIX BBIK/IIOYATENCH.

OcobeHHOCTH KOHTPOJIS BAKYYMHBIX BHIKITIOYATEICH,

OcobeHHOCTH KOHTPOJIs 3JIEra30BbIX BLIK/IIOYATENEH.

Bropoii nens

CoBpeMeHHEIE METOIBl M CpPEACTBA JMArHOCTHPOBAHHMSA CHIIOBBIX
KaOeJIbHBIX JIMHUH DIIEKTPOTIEPEeIaun.

OcHoBHBIE HOpMaTHBHBIE JOKyMeHTHl (PJ] 34.45-51.300-97, ITT33I1-
2003, orpacnessie CTO).

Hcnbiranue u3omsanuu kabeneil ¢ GyMakHOM NPONUTAHHOM, Pe3UHOBOI
u3oIAUMeER M Kabened W3 NOJMBHHWIXJIOPHAHOIO  IUIACTHKATA
TMOBBIIIEHHBIM BBIIPSIMIICHHBIM HATIPSIKCHUEM.,

Hcnibitanme wm3onsumu  kabenel ¢ IUacTMaccoBoil M GymakHoi
NPONHTaHHOM wu3onsued 6-35 KB IOBBILICHHBIM HANpPSKEHHEM
cBepxHU3KoH vactorsl 0,1 I'.

WUcnpitanwe xabenelt ¢ M30NAUMEd W3 CIUMTOrO  MONMATHIEHA
HanpsokenneM 110-500 kB noBeimeHHBIM IEPEMEHHBIM HAIIPSHKEHHEM.
Koutpois  cocrosnus  kabGenbHbIX  JuHMI  MmerogoM OWTS
(ocumnnupytoniee HaNpPsHKEHHUE).

AOCOpOLHOHHBIE METO/IbI OLIEHKH COCTOSHHS KabeIbHbIX JINHMUI.
KOHTpOoIb CTenmeHM OCyIICHHS BEPTUKAIBLHLIX YYaCTKOB KabelbHBIX
JIAHUH.

KommiekcHoe oGcnejoBaHie CHIOBBIX KaGenbHBIX NTHHMI ¢ GOJbLIMM
CPOKOM CITy»OBbI,

Bubpoguarnoctika W BHOpPAlMOHHBI MOHMTOPMHI BpalIAIOLIUXCH
DIIEKTPHHYECKUX MAILHH.

Obwme nonoxenns. O61Me NPUHIMITBI OPraHKU3aLMH BUOPALHOHHOIO
MOHHTOPHHIA ¥ AHArHOCTHPOBaHUA. OcHOBHBIE GopMBI KOTEOaHMIA,
ITapameTpel BuGparmu. CrieKTpasibHbIHA aHajins.

Hsmepenne napamerpos Bubpanmu. [lepeHocHas BUGpoM3MEpUTEIbHAS
anmnapatypa. CrauuoHapHble BAGPOM3MEPUTEILHEIE CHCTEMBL.

Hopme! Bubparmu.




ITepron obyuenus
(iau, nepnenn)"

HaumenoBanue pasueia

1

2

OnpeeneHne HeMCPaBHOCTEH MAIIMH U MEXaHM3MOB BUOPaLMOHHBIMH
METOaMM  (DJIEKTPUYECKHE  MAUIMHBI, TOJMNIMIHUKYA  KAauyeHus,
IMOAUIMUITHUKKA CKOJIBYKEHNUS, HACOCHI M T.I1.).

Tpernii nens

CoBpemeHHble CHCTEMBl M TEXHHYECKHE CPEACTBA MOHHTOPHHTA
CHUJIOBOT'O 3J1EeKTpo0OOpyI0BaHHS. Kommiekcubie CHCTEMBI
MOHHTOPHUHIA BEICOKOBOJIBTHBIX 110JCTAHLMHA U DIIEKTPHYECKHX CETei.
JnarHoCcTMpoBaHHe CHJIOBBIX TpaHCHOPMATOPOB M BBICOKOBOJBTHBIX
BBOJIOB. TeKyliuii KOHTPOJIb COCTOSHUS CHJIOBBIX TPaHCHOPMATOPOB 1
BBICOKOBOJILTHBIX BBOJAOB. KommnekcHoe oO0c/jeqoBaHUEe CHIIOBBIX
TpaHc(HopMaTOpOB ¢ DOJIBLIIHM CPOKOM CITYKOBI.

HuarnocTupoBanue  M3MEPHUTENBHBIX  TPaHC()OPMATOPOB TOKAa M
HATPSDKEHUS.

OcobeHHOCTH  KOHCTPYKLIMH
OrpaHHYMTENEH NMEPEHATIPSIKEHH

H  JJHarHOCTHpPOBaHWs HETHHEHHBIX
i.

D Ilate1 o6yuenus 6ymyT onpencieHs: B paciuCaHny 3aHATHH 1TpH Habope rpymkl Ha 00y4eHue

2.3. Pabouue nporpaMmel pa3zienos

Ne,
HAaUMEH
OBaHHUE

TEMBI

Coneprxanu
€ JIEKIUH
(konu4ecTB
0 4acoB)

HaumenoBanue Buager

nabopaTOPHBIX . CPC
HanmeHOBaHME NPaKTUYECKHUX 3aHATHIA
pabor (xomuu

HJIA CEMUHAPOB (KOJIMYECTBO 4acoB)
(konmu4yecTBO €CTBO

4acoB) 4acoB)

1 2

3 4 )

OcHOBHBIE TOHATHS TEOPHU HALEKHOCTH U
TEXHUYECKOH  JauarHocTHkKH. CuHcremsl
- peMoHTOB 351ekTpoobopynosanns. (I'OCT- B
27.002-2015, T'OCT 20911-89, T'OCT
18322-78) (1)

OCHOBHBIE HOPMAaTHUBHEIE JOKYMEHTHI IO
NMArHOCTHPOBAHHIO CHJIOBOTO
- anexkrpoobopynoranus (P/l 34.45-51.300- B
97, IT33I1-2003, otpacnessie CTO,
cripaBoYHble MaTepualsl) (1)

[Tpobnemer OLIEHKH COCTOSIHHSA
obopynoBanus ¢ GONBIIMM  CPOKOM
cy X051 Texuuueckoe
OCBH/IETENILCTBOBAHKE 060opynoBanus (1)

KonTpons cocTosuus cuioBoro
- 31EKTPo0OOPYAOBAHUS 110]] paboIUM -
HanpsixenueM (1)

H3mepenus xapakTepUCTHK U30/ISLUK 1104,
pabounm HaupsokenueM (0,5)

TennoBU3MOHHBIA KOHTPOIb.
YastpaduoneTorsiit KoHTpoIs (0,5)

Ornenka COCTOSHHS MACIOHATIOIHEHHOTO
00opyI0BaHKs 0 Pe3yIbTATaM aHAIN30B

9




Ne, HaumenoBanue Buabl
Conepxanu
HaHMMEH & nabopaToOpHbIX 4 CPC
opanye | € EKIMH e HaumeHoBaHKHE NPaKTHYECKUX 3aHATHI —
" (konuuecTB (R WM CEMUHAPOB (KOJIWYECTBO YacoB) Ao
0 4acos)
4acoB) 4acoB)
1 2 3 4 5
macia (aHajlu3 pacTBOPEHHBIX I'a30B,
coaepkaHue GypaHoOBBIX COEIMHEHMI 1
T.1.) (1)
g ) i MerTo/sl M cpecTBa AMArHOCTUPOBAHUS )
BBICOKOBOJILTHBIX BEIKItOUaTesneit (0,5)
9 i ) KOHTpOnb cOCTOSHUS MaaoMac/IsiHbIX )
' BeIkJiouaresnen (0,5)
OcobeHHOCTH KOHTPOJISt BAKYYMHBIX
10 - - BEIKITIOUaTesed. OcoGeHHOCTH KOHTPOIIA -
3JIEra30BbIX BBIKIIOUaTeseH (1)
CoBpemeHHbIE  METOJBI M CpelICcTBa
11 B - JMHArHOCTHPOBAHUSA CUIIOBBIX KaOenbHBIX
nuHMi anextponepenaun (0,3)
OcHoBHBIE HOpMAaTHBHEIE NOKYMeHTH (P/]
12 - - 34.45-51.300-97, [IT23I11-2003, -
otpacnessie CTO) (0,2)
Mcnpiranue  wsonsaumm  Kabeneid ¢
OyMaXHOH  IPONUTAHHON,  PE3MHOBOM
13 ) i H30JIALUEH " Kabesei u3 )
HNOJUBUHHWIXJIOPUIHOTO MaacTHKaTa
TIOBBITIEHHBIM BBINPAMJICHHEIM
HanpsokenueM (0,5)
Hcneitanne  w3onsuum  kabeneir ¢
TIaCTMACCOBOIM H OymaxHOH
14 - - NpONIMTaHHOW  M3ondumeir  6-35 kB -
TOBBIMIEHHBIM HANPSHKEHUEM CBEPXHU3KON
gactotsi 0,1 I'u. (0,5)
Hcnbitanne xabeneit ¢  u3onsumeii w3
CLIMTOrO MOJIUITHIIEHA HanpskenueM 110-
500 kB TOBBIIICHHBIM [EPEMEHHBIM
15 - - HalpsKEHHEM. -
KonTposis cocrosinus KaOenbHBIX JMHUM
metogoM  OWTS (ocummupyoee
Hanpspxenue) (0,5)
16 i ) AbGcopbuuoHHEIE METO/IbI OLICHKH i
cocrosiaug kabensHbIX Juami (0,5)
Kontpons CTENEHH OCYLUEHUs
17 - - BEPTHKAJIBLHBIX  YYacTKOB  KabembHBIX -
munui (0,5)
KommuiekcHoe ofcnenoBaHne CHIIOBBIX
18 - - KabesJbHBIX JIMHMH ¢ OONbIIMM CpPOKOM -
ciry k081 (0,5)
BubpoauarsocTuka 1 BUOpaLMOHHEIA
19 - - MOHMTOPHHT BpaIlalOIIUXCs -
JIeKTpHYecKHX MauuH (1)
20 - - O6mme nonokenusi. O6LMe NPUHLMATIEI -

10




Ne,
HaAUMEH
OBaHHue

TEMEI

Conepxanu
€ JIeKIIHH
(xomuuecTs
0 4acos)

Haumenosanue
1abopaTopHbIX
pabor
(kommuecTBO
4acoB)

HanmenoBauue npaxtuyeckux 3ansuii
WIH CEeMUHAPOB (KOJHMYECTBO YacoB)

Buael
CPC
(koMY
€CTBO
4aCOB)

2

3

4

OpraHH3anuy BUOPALUOHHOIO
MOHUTOPHHTA M IMaTHOCTHPOBAHHS.
OcHoBHbIe hopMEI KONEGaHMiL (1)

21

[Tapamertpsi BuGpanmm. CnekTpaisublii
aHaIu3.

Hsmepenue napametpos Bubpammy.
[lepenocuas BuGpousmepurensuas
anmnaparypa. CTanuonapusie
BHOPOH3MEPHTENLHEIE CHCTEMB,
Hopwme! Bu6panuu (1,5)

22

Onpenenenne HencrnpaBHOCTeH MaIKH 1
MEXaHU3MOB BUOPAIIMOHHBIMH METOIaMH
(371eKTpUYECKHEe MAILIMHEI, TOAIMITHUKY
Ka9€HHsl, HOJUIMITHUKH CKO/IbLXKEHHS,
HAacoce! ¥ 1.11.) (1,5)

23

CoBpeMeHHbIE CHCTEMBI M TEXHUYECKHE
Cpe/icTBa MOHUTOPHHIA CHIOBOIO
211eKTpoobopy noBanus. Komiiekcusle
CHCTEMbI MOHUTOPHHIA BEICOKOBOJIBTHEIX
MOJICTAHLMN U JIIEKTPHYECKUX ceTeli (2)

24

JuarHocTUpoBaHue CHIOBBIX
TPaHC(HOPMATOPOB U BEICOKOBOJILTHBIX
BBO/IOB. TeKymuii KOHTPOIIb COCTOSHHS
CHJIOBBIX TPaHC(HOPMATOPOB K
BBICOKOBOIILTHBIX BBOJ0B. KoMmiekcHoe
obcrieoBanue CHIIOBBIX
TPaHCHOPMATOPOB ¢ GONBITHM CPOKOM

canyx6si (3)

25

JlnarnocTipoBanHme H3MEpUTEILHBIX
TPaHCHOPMATOPOB TOKA H HANPSDKEHHST (1)

26

OcoGennocTn KoHCTPY KUK 1
AHarHOCTHPOBAHMSA HENMHEHHBIX
OrpaHuyHTe/IeH nepenanpsxeruii (1)

2.4. Ouenka Ka4ecTBa OCBOEHHS IporpaMmsl

2.4.1. ®opma MTOroBOH aTTecTalMy

Wtorosas arrectanus nposoautes B (hopme 3auera B Buze KPyrioro croja.

2.4.2. OueHo4HEIe MaTepHaIbl
Kpurepun onenkn yposHs ocBoenus [POrpaMMBl.
MHHHUMANIBHEL  ypOBeHD — COOTBETCTBYET OLEHKE «yIOBICTBOPUTEILHO» U

00s13aTe N HEIH JIst BCEX CiryiuaTtesnelt mo 3aBEPILEHHH OCBOCHHUSI TIPO

IIPEBBIIEHUEM

rpamMMbl 00yueHus.

Basoeiii  yposenb — cooreTcTByeT omenke «XOpowIOo» M XapaKTepH3yeTcs

MHUHHAMATbHBIX XaPAKTEPUCTUK CHOPMUPOBAHHOCTH KOMIIETEHIIHH,

11




- IloBBILICHHBI YPOBEHb — COOTBETCTBYET OLEHKE «OTIMYHO» H XapaKTepu3yeTcs
MaKCHUMAaJbHO BO3MOXKHOH BbIP@XECHHOCTHIO KOMITETEHIINH, BaXKEH KAK Ka4eCTBEHHbI OPUEHTHD
U1l CAMOCOBEPIIEHCTBOBAHMUA.

OueHka «3a4T€HO» COOTBETCTBYET OAHOMY M3 ypOBHEH COPMHPOBAHHOCTH
KOMITETEHIIMH: MUHUMAITbHBIH, 0a30BbIi, [1OBBIILIEHHBIH,

OueHKH «HEYZIOBIETBOPUTENILHO» M «HE 3a4TEHO» CTAaBATCH CTYJAEHTY, UMEIoIIEMy
CymeCTBeHHbIC npoleibl B 3HAHMM OCHOBHOTO Marepuana II0 [POrpaMMe, a Takke
AOIYCTHBIIEMY TIPUHIIMITHANIBHBIC OIMOKH IPH N3J0KEHUH MaTepHaa.

2.4.3. Metoanveckne MaTepUaltbl

1. Tlonoxenue o006 MTOrOoBOM arTecTalu ciymareneil 0O  JONOJHUTENBHBIM
npoeccHOHaNbHBIM  TporpaMmam B HerocyzapcrseHHoM wacTHOM — 0Gpa3soBaTensHOM
yupexaeHun Beicmero obpasosanus «Texanuecknit yuusepeurer YIMK».

3. OPTAHM3ALIMOHHO-NEJAIOrMYECKHUE VYCJIOBUS PEAJIM3ALIUM
IMPOI'PAMMBI

3.1. MarepHanbHO-TEXHHYECKHE YCIIOBHS

HanmenoBauune
Bun HaunmenoBanue o6opynoBaums,
CrenHraIu3upPOBAHHBIX .
. 3aHATHI MpOrpaMMHOro obecrnedeHus
yyeOHBIX TOMeeHH i
YueOHble ayIMTOpHH [IpakTnueckue 3auaThs | MynsTuMeaniiHOoe 060py/I0BaHME.
TexHuueckoro
yHusepcutera YI'MK

3.2. YuebHo-MeToMuecKoe M MHGOpMaLHOHHOE obecrieueHue
1. IleprosBanckuii A.A. Kypc Teopuyn aBTOMAaTHYECKOr0 yrpasienus [DnekTpouuslit pecypc]:
yuebHoe nocobue. — OnekTpoH. nad. — CII6.: Jlans, 2015. — 624 ¢. — Pexxum mocTyna:
http://e.lanbook.com/books/element.php?pl1_id=68460 — 3ar:1. ¢ 3xpana.-ISBN978-5-8114-
0995-2.
2. [onysnosuy H. K. MonTask, Hanaka, SKCIUTyaTalus ¥ PEMOHT CHCTEM
3NEKTPOCHAGKEHHUS POMBIIIEHHBIX IPeANPUATHI [ DeKTpOHHEIH pecype]: yuebHoe nocobue.
— Dnektpon. aan. — CII6.: Jlaus, 2012. — 396 c. — Pexum nocryna:
http://e.lanbook.com/books/element.php?pl1_id=2767 — 3aru. ¢ sxpana.
3. Cubuxun 0.J1. Ocroshl 371ekTpocHabxenns 06beKTOB: yuebHoe nocobue [D1eKTpoHHBII
pecype] / M.| Bepimn: lnpext-Menwa,2014. -328¢. - 978-5-4458-5750-1 Pexum gocryna:
http://biblioclub.ru/index.php?page=book_red&id=229842 - 3aru. ¢ 3xpaua.
4. ®ponos, 10.M. Ocnossl a5ekTpocHabxenns : yaeGHoe nocobue / K0.M. ®ponos, B.I1.
[lensikun. — Cankr-Ilerepbypr : Jlans, 2012. — 432 ¢. — ISBN 978-5-8114-1385-0. —
Teker : anextpounsiit // OnekTponHo-6ubiuoreunas cuctema «Jlaub» : [caiit]. — URL:
https://e.lanbook.com/book/4544 (nata obpamenus: 20.08.2019). — Pesxum noctyna: s
aBTOPH3. MOJIL30BATEIIECH.

3.3. Kagpogssie ycnoBus
Kanposoe obecneyenue NpOrpaMMbl  OCYHIECTBIAIOT MPAKTHKW, HUMEIOIIME OIBIT B
00J1aCTH MCNIBITAHNUI, U3MEPEHUIT U IMATHOCTUKH 060pyAOBaHuUs IOJICTAHITHIA

3.4. Ycnosus 11 GyHKIMOHMPOBaHNS SJIEKTPOHHON MH(DOPMAMOHHO-06pa30BaTEIbHOI
cpezibl (IIpH peau3auuy [POrpaMM C HCTIONB30BAHMEM [IMCTAHLMOHHBIX OOpa3oBAaTETHHBIX
TEXHOJIOTHH)

DJ1eKTPOHHbBIE | Bun | HanmenoBanue o6opypoBanus,
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UH(POPMALIMOHHBIE PECYPCHI 3aHSTHIA IIPOrpaMMHOTr0 obecreyeH s

Hcnonssosanue JIOT He npeaycMOTpeHO B JaHHOI nporpaMMe.
4. PYKOBOJUTEJIb U COCTABUTEJIM IPOI'PAMMBI

Pykosoaurens nporpammsl: Xyodskoea Onecs Eezenveena, 3amecTuTels HAYaIbHHKA

YIIPABJICHHS JIOTIONHHUTENBHOTO npodeccuonansHoro odpazosanns HUOY BO «Texuuyeckuit
yuuBepcurer YI'MK».

CocTtaBuTENIH IPOrPaAMMBI:

Dedoposa Ceemnan BradumuposHa, 3aMeCTUTENb AMPEKTOPA TIO BEICIIEMY 0GPAa30BAHMIO,
3aBefytomas kaenpoit sneprerukn HIOY BO «Texuuueckuii yuusepcuter YT MKy,
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HerocynapeTBenHoe yacTHOE 00pa3oBaTeIbHOE YUPEKIEHHE BRICIIET0 00pa3oBaHms
«Texuuueckuit yuupepcuter YI MIK»
(HYOY BO «TVY YI'MK»)

INPOTPAMMA
MOBBIIIEHUS KBaTU(UKALTUH
«ABTOMATH3ALUA YIIPABJIEHHS CHCTEMAMH 3JIeKTPOX03siicTBa

npeanpusTH
(HaMMeHOBaHHe NIPOTPaMMBbl)

Bepxusis [Ibnmma,
2019 rox



1. OBUIAS XAPAKTEPUCTHUKA IIPOI'PAMMBI
1.1. Lens peanu3sanuu nporpaMmsl

ITomydenue HOBBIX KOMIIETEHIIHH, HEOOX0AMMBIX J1J1s1 IPOdeCCHOHAIBHOM JAeITEILHOCTH B

00J1aCTH aBTOMATH3AIIHH YIIPABICHHS CHCTEMaMH IeKTPOXO03AHCTBA IPEAIPUATHS.
1.2. [Inanupyemele pe3yibTaTsl 00y4eHus

Cnymarens TOMKeH 3HATh:
- CHCTEMBI JJIeKTPOCHA0KEHHS POMBIIUICHHBIX PENPHATHIA;
- CHCTEMBI ydeTa ¥ KOHTPOJIsl KauecTBa 3/IeKTPUUCCKOH SHEPIrUH NPOMBILUICHHBIX TPeIIPHSTHIA;
- @BTOMaTH3MPOBAHHbIE CHCTEME] YIIPABIEHHS IEKTPOIIPHBOIOB;
- CUCTEMBI JIUCIIETYECPH3ALMHI IEKTPOXO03AHCTBA IPOMBIILIEHHBIX TIPEANPHATHIA.

Cnymarens J10KeH YMETh:
- AHAJIM3UPOBATh CHCTEMEI YUETa H KOHTPOJIS KauecTBa IEKTPOIHEPTHH;
- QHATU3UPOBATH COCTOSHHUE CHCTEMBI 3JIEKTPOCHAGKEHUS TPOMBIIIICHHBIX [TPEAIPUSITHIA;
- pa3pabarTbIBaTh CTPYKTYpPY CHCTEMBI THCIIETHEPH3AINH TEKTPOX03HCTRA;
- ONITUMH3MPOBATh PEXUMBI pab0Thl ABTOMATH3UPOBAHHBIX 3JIEKTPONPHBOIOB.

1.3. Tpebosanus x ypoBHIO NOJI'OTOBKH NOCTYNAIOLIEro Ha 00yueHHe
Bricmee unu cpenree npodeccruonanbHoe 06pazoBaHue.

1.4. IlporpamMma pazpaGoTana ¢ yueTom:
- mnpodeccHOHANIBLHOTO cTraHmapra «PaGOTHMK 10 TEXHHYECKOMY ayaMTy CHCTEM Y4YeTa
3JICKTPO3HEPIUH», YTBEPKICHHBIH IMpHKazoM MuHHMCTEpCTBA Tpy/ia ¥ CONMAIBHON 3allUuThI
Poccuiickoi @enepanuu ot 27.06.2018r. Ned24H.

2. COAEPXKAHHUE IMPOI'PAMMBI

2.1. YueOuplii nnax
VYyeGHbli 11aH npuBeaeH B Tabumne 2.1.
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2.2. IlpumepHsblii KanenapHsii yueOubli rpaduk

Ilepuon 06yuenus

1) HamumenoBanue pazjena
(yHu, HesenHn)

[TepBsrit neHs ABTOMAaTH3allMsl  YNpPaBIeHUS  CHCTEMAMHU  JJIEKTPOCHAOKEeHMS
(cemuHap); Y4eT H KaueCTBO NIEKTPHYECKOH HSHEpruu (cemmHap),

OnTuMH3aIus pexuMOB paboThl TEKTPONPHBOIOB (CEMHHAD).

ABTOMATH3allisi  yNpaBleHHS  CHCTEMaMH  3TeKTPOCHaOKeHHS
(1abopatopHseie paboThbl); YUET H Ka4eCTBO JIEKTPHUYECKOH 3HEPIUH
(naGopatopueie  pabothl); OnTUMH3anMs  PeXKUMOB  paboThI
SEKTPOITPHBOI0B (JabopaTopHbie paboThl).

Bropoii ienn

Y Nare1 06y4yenus OyAyT onpe/ie/icHbl B PACIIACAHUE 3aHATHH IpH Habope rpymnisl Ha o0ydeHne

2.3. Pabouune nporpammsl pa3zienoB

Ne, Cozep-

e HanmeHoganue I-Ialmeﬂozia}me npaktiveckux | Bums CPC
—— JIEKIIHI 1ab0paTOPHBIX paboT 3aHsTHH HIH CEMHHAPOB (komuuecTBoO
—— (x011-BO (KOJIMYECTBO YacoB) (KOITMYECTBO YacoB) 4acoRB)

YacoB)

1 2 3 - 5
ABTOMaTH3aLMA ABTomaruzauus

L - YIPaBICHHS  CHCTEMaMH | YIPaBICHHS CHCTEMaMH -
dIEKTpOCHAOKeHUs (2) JNIeKTpOoCcHa0KeHus (2)
VYuer " KagecTBO | Yder H Ka4uecTBO

2. - SNIEKTPUYECKONH  SHEPrHH | AJICKTPUYECKOH sHepruu (2) -
@)
Ontumuzamus  pexxkumoB | OnTUMH3aNHS PEKHMOB

3. - paboThl SJIEKTPOIPUBOJIOB | padoThl  3JEKTPOIPHUBOIOB -
(2) 4)

2.4, OueHka KadecTBa OCBOEHHS mpOrpamMmbl ((GOpMBI aTTECTALMH, OLIEHOYHBIE W
METOAMYECKHE MaTePUalbl)

2.4.1. ®opma(sl) TPOMEKYTOUHONW U HTOTOBOH aTTECTAllHH

Hrorosas arrecrauys npoBoAHTCs B (popMe 3a4era B BUJE KPYIJIOro CToJIA.

2.4.2. Oueno4Hble MaTepHAabl

Kputepuu oLeHKH YPOBHS OCBOSHHS IPOIPaMMBL.

-  MuHMMaNbHBIH yYpPOBEHh — COOTBETCTBYET OLEHKE «YJIOBICTBOPHTENRHO» H
o0s3aTeMbHBIN /1715 BCEX CIylnaTenei 1o 3aBepluIeHdd OCBOEHHUs! IPOrpaMMBbl 00yUeHHsL.

- basoBelii ypoBeHb — COOTBEICTBYET OLIEHKE «XOpOLIO» H XapaKTepH3yeTcs
NpeBIIICHAEM MHHHMATBHBIX XapaKTepUCTHK CHOPMHPOBAHHOCTH KOMITETEHITHH.

- IloBbnueHHbIN ypOBeHbL — COOTBETCTBYET OLIEHKE «OTIMYHO» M XapaKTepH3yercs
MaKCHMaJIbHO BO3MOKHOH BBIPAKEHHOCTHIO KOMIETEHIIMN, BaXKEH KaK Ka4eCTBEHHBIH OPHEHTHDP
JUIsl CaMOCOBEPILIEHCTBOBAHHUS.

OuneHKa «3a4T€HO» COOTBETCTBYET OJHOMY H3 YpoBHeH choOpMHPOBAHHOCTH
KOMITETEHIIHIA: MUHHMAJTLHBIA, 6A30BbIH, MOBLIIEHHBIH.

OueHkH «HEYJOBIETBOPUTENBEHOY» H «HE 3a4YT€HO» CTABATCS CTYIEHTY, HMEIOIIEMY
CylIeCTBEHHbIE Mpobensl B 3HAHMM OCHOBHOIO MaTepHana [o MporpaMme, a Takke
JIOTIYCTHBIIEMY NPHHUMNHAILHBIE OIIMOKHA NPYA H3JI0KEHUH MaTepHraa.
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2.4.3. Meroau4yeckne MaTepHabl

[Tonoxkenne 06

HUTOrOBOH arrecraluu

caymaren e no JONOJHHTEIBHEIM

npoecCHOHANBHBEIM ~ IporpaMmMaM B HerocynapcTBEHHOM —YacTHOM — 0OpasoBATEIBHOM
yupexaeHnn Beicinero obpasopanus « Texunueckuii yauusepcuter Y1 MKy,

3. OPTAHM3AIIMOHHO-NEJATOTHYECKHUE YCJIOBHS PEAJIM3AIIUH

INPOI'PAMMBI

3.1. MarepuanbHO-TEXHUYECKHE YCIIOBHS

Haumenosanue

nabopaTopusi CHCTEM
ydeTa i KOHTPOJIs
MEKTPHYECKOH DHEPIHH;
naGoparopus ACY
Texuunueckoro
yausepcutera YT MK

Bun HanmenoBanue o00pyaoBaHus,
CIeHAIH3HPOBAHHBIX :
& 3aHATHH nporpaMMHOT0 obecneyenns
y4eOHBIX TIOMEICHUH
Jlabopatopus [TpakTuyeckue MynsTamMenitHOE 060pyI0BaHHE.
aBTOMATH3HPOBAHHOTO 3aHATHA, CEMHHAPBHI, VYuebuble 1a00paTOpPHbIE CTEH/IBL.
3JIEKTPOIPUBO/IA; nabopatopHble paboThI

3.2. YueGuo-MeTopgeckoe H nHpopMaHOHHOe obecrieueHne
DNeMeHTH ABTOMATHYECKHX YCTpoifcTB: yuebHoe mnocobue /

1. I'naswipun, B.E.

B.E. I'nmaspipun, I'.B. TI'naseipua; MunHCTepcTBO 00pasoBanus M Hayku Poccuiickoi
denepannn, Hosocubupckuii [ocynapcrBenHbii  Texuumueckuift  YHHBEPCHTET. -
Hosocu6upck: HI'TY, 2011. - 130 c.: un, Tabmn., cxem. - ISBN 978-5-7782-1733-1; To xe
[PnexTponusnt pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=228960
(28.03.2016).

[lepposBanckuit A.A. Kypc TeOpHH aBTOMATHYECKOrO YHpaBieHHs [DJIEKTPOHHBIH
pecypc]: yuebHoe nocobue. — Dnexrpon. aan. — CII6.: Jlans, 2015. — 624 ¢. — Pexum
noctyna: http://e.lanbook.com/books/element.php?pll_id=68460 — 3arn. ¢ 3Kpana.-
ISBN978-5-8114-0995-2.

IMonysnopuy H. K. MonTtax, Hamagka, 5SKCIUIyatalus H  PEMOHT  CHCTeM
H1eKTpocHabKeHHusl NPOMBILUICHHBIX OPSANPAATHN [DNeKTpoHHbI pecypc]: yueOHoe
nocobue. — Dnekrpod. naH. — CII6.: Jlamp, 2012. — 396 c¢. — Pexum pocryna:
http://e.lanbook.com/books/element.php?pl1_id=2767 — 3ari. ¢ 3KpaHa.

Cubukun 10.]1. OcHoBEI 271€KTpocHab)eHus 06beKTOB: yueOHOE Mocobue [DNeKTpOHHBIH
pecype] / M.| Bepnun: Iupext-Menna,2014. -328¢. - 978-5-4458-5750-1 Pexkum aoctyna:
http://biblioclub.ru/index.php?page=book_red&id=229842 - 3aru. ¢ skpaHa.

3.3. Kampossie ycnoBus
KanpoBoe obecrniedenre IporpaMMBl OCYIIECTRIAIOT MPAKTHKH, HMEIOIIHE ONbIT B 00/1aCTH

aBTOMAaTH3alMH TEXHOJIOTAYECKHX MPOIECCOB U MPOU3BOACTB.

4. PYKOBOJHUTEJIb U COCTABHUTEJIHA MPOI'PAMMBI
Pykosomutens mporpammsr:  JKykos Jlenuc BacuibeBdd, HaYambHHK —YIPaBICHHS

nonoaauTeNLHOrO npodeccuonansHoro obpazosarus HUOY BO «Texnuyeckuii yHUBEPCHTET
YI'MK».

Cocrasurenu nporpammbl: @enoposa Ceeriada BiauMHpOBHE, 3aMECTHTENb JIAPEKTOpA 110

BBICIIEMY 00pa3oBanuIo, 3aeyomas kaespoit saeprernkn HUOY BO «TY VI'MK».
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1. OBUHIASA XAPAKTEPUCTHKA IMTPOI'PAMMBI
1.1. Llens peanuzaniu nporpaMMbl

[lony4eHune HOBBIX KOMITETEHIWH, HEOOXOUMBIX 11 MPOoDECCHOHATEHON AeATeIbHOCTH:

—  cHocoOHOCTE pa3pabaThiBaTh CTPYKTYPY TPOTPaMMHO-TEXHMYECKHX KOMIIJIEKCOB
(ITTK) BBICOKOHAAEKHBIX H OTKA30YCTOHYMBLIX aBTOMATH3UPOBAHHBIX CHCTEM YIIpaBJICHHS
TEXHOJIOT HYECKUMH/IIPOU3BOICTBEHHBIMH TIPOLIECCAMH Ha 0a3e MporpaMMHUpPYEMBIX JIOTHYECKHX
korTposuiepoB (IJIK) Siemens Simatic S7-400 u S7-400H;

—  cnocoGHocTs onpenesste kondurypanuio ITJIK Siemens Simatic S7-400 u S7-400H
(BBIOOP MOAyNell MEeHTpaTbHOTO MpoIeccopa, MOJYJieH BBOJA-BLIBOJA H KOMMYHUKAIIHOHHBIX
MoOyJIei);

—  CMOCOOHOCTH BBHIMNONHATE Pa3paboTKy M OTNAJAKY AJIrOPUTMOB  YIIPABJIAIOIMAX
nporpamm B nporpammaom obecriedenu (I10) Siemens Simatic PCS7;

—  cnocoGHOCTh pa3pabaThiBaTh CHCTEMBI BEPXHETO YPOBHS H OrepaTtopckuii uuTepdeiic
Ha 6asze Siemens Simatic PCS7.

1.2. [lmarupyemsie pe3yIbTaThl 00yYeHMs
Crymarens JOJKEH 3HATh:

—  COCTaB NPOrpaMMHOTO H anmaparHoro obecrnieyenus Siemens Simatic PCS7.

— [pHHLIMOB pa3pabOoTKH &IrOPHTMOB YNPAaBICHHA M IIPOEKTOB MPHKIATHOTO
IporpaMMHOTO obecniedeHus NporpaMMHpyeMbIX joruueckux konrposiepos (IIJIK) B cpene
Siemens Simatic PCS7;

—  TpWHIHITEL peanu3anin npoektoB Uit HMI-cucrem na 6aze APM B IIO Siemens
Simatic PCS7.

Cnymarens 107KeH YMETh:

— cocraBTs npoekt PCS 7 u xoHUrypHpoBaTh anmapaTHble KOMIIOHEHTH! CTAHIAH
aBTOMATH3aIlMK U OTIEPATOPCKUX CTAHLIH;

— ucnons3oBarts yruiutel paspabotku SIMATIC PCS 7, rakme, kak CFC, SFC,
rpadHuecKrit peJaKTop A1l IPOEKTHPOBAHKS ONEPATOPHBIX CTAHIIMMN;

— obpabateiBaTh  OONbIIME ~ MAcCHBBEI  JAHHBIX €  IIOMOLIBK)  ACCHCTEHTA
HUMII0pTa/9KCIIOPTA.

1.3. TpeGopanus K ypOBHIO NOArOTOBKH NOCTYNAIOIIEro Ha 00y4deHHe
Beiciuee wim cpeaHee npodeccronansHoe odpa3oBanue B 061acTH aBTOMATH3AINA.

1.4. Ilporpamma pazpaboTasa ¢ y4eToM npo)ecCHOHAIBHBIX CTaHIapTOB:

1. «Crienmamuct B 067aCTH KOHTPOJIBHO-H3MEPHTENBHBIX TPAOOPOB U ABTOMATUKUY (PET.
HoMep 961 yTBepsKIeHHOTO MHHHCTEPCTBOM TPYZa M COLHANBHOM 3amuThl Poccuiickoi
®epepauuu ot 15 despans 2017r. N 181n);

2. «PaboTHuK MO 3KCTITyaTanuu 060py1I0BaHHs aBTOMATH3HPOBAHHEIX CHCTEM YIIPABJICHHUS
TEXHOJOTHYECKHM MPOLECCOM I'HAPO3IEKTPOCTAH MM/ THAPOAKKYM Y IHPYIOIIEH
anekTpocTaHmi» (per. Homep 338 yrrepikaenHoro Muntpyaa Poccuiickoii @esepaiuu o1 25
nexabps 2014r. N 1118n)

2. COAEP)KAHHE ITPOI'PAMMBI

2.1. VueGHbIii n1aH
VuebGHsrii nan npuBeaeH B Tabsmne 2.1.
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2.2. VueOGHo-TeMaTHYECKHI N1aH

B TOM YHCIIE, Hac.
Bcero,
“leg Haumenosanue pasaena i TeM g 8| ayn HHcper i o
i S JeKIMY | TOpHBIE 3AHSTHSL,
yac.
[Ez paboTel | CeMHHApbI
1 2 3 4 5 6 7
O6mme BONMpockI
L uenop3oBanus cucremsr PCS 7 i 4 Y ! *
1.1 | O630p cucremsl PCS 7 1 1 0 0 1
12 JoxymenTtanus SIMATIC PCS 7 1 1 0 0 1
' W OHJIAHH-TIOJUIEPIKKA
13 TpeGopanus U (QyHKUHOHAILHOE ) ’ 0 0 9
OnMcaHue Impouecca
ABTOMATH3ALIMSHA
2 | NpoM3BOJACTBEHHBIX mnpomneccos | 14 14 0 0 14
¢ NCT0JIb30BaHHEM AS
21 Huzaiin CHCTEMBI U 5 5 0 0 2
crnieur(puKalui KOMIIOHEHTOB
2.2 | IlpoeKT yCTaHOBKH 2 2 0 0 2
2.3 | Kondurypanus craguuii u ceTH 2 2 0 0 2
2.4 | IlogxmoueHne K mporeccy 2 2 0 0 2
2.5 | Ba3oBble ()YHKIIMHA yIIpaBIeHHS 2 2 0 0 2
26 OcHOBBI yTIIpaBJIeHus H| 5 ) 0 0 ’
MOHHMTOPHHTA
27 OcCHOBEI pexuMa | ) 0 0 2
ABTOMATHYECKOT0 YIIPaBICHHUS
Peasm3anmusi BepXHEro ypoBH#A
3 | ACYTII na 6ase PCST okt Il s ' 20
3.1 | Hacrpoiika OS 4 4 0 0 4
39 QyHkuuH 010KHPOBKH H pabodue » ) 0 0 9
PEHKHUMBI
3.3 | CucreMa apXHBHPOBaHHS 2 2 0 0 2
3.4 | MaccoBas obpaboTka JaHHBIX 2 2 0 0 2
35 3aKoYnTENbHEIE ware |, ’ 0 0 ’
MpONEayphl KOHQHTIYPHPOBAHHUA
16 Broxu nons3oBatens: arpuOyThl B . ’ 0 0 5
BH3YyaIH3aLH
3.7 | CucreMa cepBep-KIHEHT 2 2 0 0 2
33 IIpakTudeckue npAMepst |, 4 0 0 4
peanmn3aniu
4 Hrorosas aTrecTanns 2 0 0 0 0
Bceero | 40 38 0 0 0
5




2.3. llpumepnblit kaneHnapHsii y4eOHbIH rpaduk

[Tepuon obyuenus
(nam, nenenn)!

Haumeropanne pasjena

ITepBblit neHn

Ob6mue Bompockl ucnons3oBanus cuctemsl PCS 7; ApromaTwsaims
MPOM3BOJICTBEHHBIX [TPOLIECCOB C HCIOJIB30BAHHEM AS

Bropoii nens

AS

ABTOM&THB&HHQ NPOU3BOACTBEHHEIX IPOLECCOB C HCIIOJIb30BAHUEM

Tpernii nenn

ABTOMaTH3alus TPOU3BOJICTBEHHBIX TPOLECCOB ¢ MCIOIL30BAHEEM
AS; Peamm3anus Bepxuero yposus ACYTII ua 6aze PCS7

YeTBepThlil 1eHB

Peaymsanus Bepxuero yposuss ACYTII na 6aze PCS7;

[TsTeHi HeHBL

arrecTalus

Peamusannsa Bepxnero ypous ACVYTII na 6aze PCS7; Hrorosas

D late1 06y4enns 6ymyT opeic/ieHbI B paCIHCAHNH 3aHATHi npu Habope rpymnmel Ha 00yyeHne

2.4, Paboune nporpamMMbl paszesos

Conep- | Hammenosanue
No,
KaHue | JabopaTopHBIX o Bume1 CPC
HauMEeHO- 2 Hamvenopanwe MpakTHYecK X 3aHsTHIL WiTH
JIeKIHi pador (KoJI4ecTBO
BaHHE CEMHHAPOB (KOJIHYECTBO YACOB)
(kon-Bo (kormuecTBo 4acoB)
TEMBI
Y4acoB) 4acoB)
1 2 3 4 5
1 - O6uuie Bonpockl HEMoTb30BaHus chcTeMsl PCS 7 (4)
1.1 - - OGsop cucrems1 PCS 7 (1) -
12 - - Joxymerrams SIMATIC PCS 7 1 onnaiis- _
' noiepxka (1)
13 ) = Tpebopaunst 1 (QyHKIMOHATLHOE OIHCAHAE .

npowecca (2)

2- ABTOMATH3alKsl NPOW3BO/ICTBEHHBIX IIPOLECCOB C HCMOTb30BaHHeM AS (14)

21 ) ) Juzaiin  cucrembl w  cremmpUKaImn )
' KOMIIOHEHTOB (2)
D2 - - [IpoexT ycrasosk# (2) -
2.3 - - Kongurypais cranupii u cetn (2) -
2.4 - - [losmouenue K mporeccy -
B - - Basossle (yHKIWmY ynpasienns (2) -
2.6 - - OCHOBBI yNpaRJIeHs H MOHHTOPHHTA (2) -
27 - - OcHoBbI pexima aBTOMATHYecKOro )
' ynpagienus (2)
3 - Peanm3anusa sepxuero yposusa ACVTII na 6aze PCS7 (20)
3.1 - - Hacrpotika OS (4) -
30 i ) CDgfmamn OJIOKHPOBKH M pabouHe PeKUMBI )
. @
3.3 - - Cuctema apxusrpoBanust (2) -
34 - - Maccosast 06paboTka nauHbIx (2) -
35 - - 3aKMOUMTENbHBIE  WATH  IIPOLEIYPHI )
i KOH(UTypHpoBarms (2)
36 ) ) brnokn  momsoBarens:  arpubyrel  H )
. BH3yam3aryst (2)
6



[ 3.7 - - Cucrema cepBep-KIHEHT (2) -
3.8 - - TTpaKTHYeCKHe IPHMEPBI PEA3AIIH (4) -

2.5. OueHka kadecTBa OCBOeHHMs mporpamMMsl ((Gopmbl arrecTanuy, OLCHOYHBIE H
METOAMYECCKHE MaTepHaIbl)

2.5.1. ®opma UTOroBOH arTecTarnm

Wrorosas aTrecTartus MpoBOAUTCS B HOpME 3adeTa.

2.5.2. OneHo4HbIE MaTepHabl

Kpurepun OLIEHKH YPOBHS OCBOCHHS IIPOrpaMMbl.

- MunumanbHBI  YPOBEHb — COOTBETCTBYET OLEHKE «yIOBJIETBOPHTENBHO» H
o6s3aTeNbHBIN IS BCEX CITyITATeNe Mo 3aBePIICHHH 0CBOCHHS MPOrpaMMbl 00yUeHHS.

- Ba30Bblif ypoBeHb — COOTBETCTBYET OIIEHKE (XOpOLIO» M XapaKTepH3yeTCs
[IPEBbINICHAEM MAHHMAIBHBIX XapaKTePHCTHK CPOPMHPOBAHHOCTH KOMITETEHIINH.

- TloBbllIEHHBIH YPOBEHb — COOTBETCTBYET OLCHKE «OTIMYHO» H XapakTepH3yeTCH
MAKCHMaJIbHO BO3MOXKHO#M BBIPAXKEHHOCTBIO KOMTIETEHIIMH, Ba/KEH KAK Ka4eCTBEHHBIH OPHEHTHD
JUTSi CAMOCOBEPIIEHCTBOBAHHS.

OlEHKA «3a4T€HO» COOTBETCTBYET OJHOMY W3 YPOBHEH COPMHPOBAHHOCTH
KOMIIETEHITHE: MHHUMAIIbHEIH, 6a30BbIH, TOBEIIIEHHbIH.

OLEHKM «HEYJOBJIETBOPUTEILHO» H «HE 3a4TEHO)» CTaBATCH CTYACHTY, HMEIOLIEMY
cyllecTBeHHBIe TpoOensl B 3HAHWH OCHOBHOTO Marepuaia [0 [porpamMme, a TaKiKe
JOTIYCTHBIIIEMY IIPHHIMITHAJIBHBIC OMMOKH [IPH H3/I0KCHUH MaTepHana.

2.5.3. MeToiuecKHe MaTepHabl
1. 3a7aHus ¥ METOAWYECKAE YKA3aHHA K BHIIOJHEHHIO 1ab0paTopHbIX paboT s cTenaa

Ne8. BbigaroTcs CTyImaTeisM B BiJe 31eKTPOHHBIX PDF-10KyMEHTOB.

3. OPFAHM3AIIMOHHO-NEJATIOIrMYECKUE YCJIOBUSA PEAJIM3AIIMHA
NPOI'PAMMBI

3.1. MarepuanbHO-TEXHHYECKUE YCIIOBHA

HaumeHnoBanue
CHELHATH3HPOBAHHBIX
yueOHBIX NOMELICHHH

Bun HaumenoBanue 060pynoBaHHs,
3aHATHH IIPOrpaMMHOTO obecreueHus

MynsTEMeIHiTHOE 000py10BaHHIE,

KOMIBIOTEPBIL.
JlaGoparopus ACY KoMipioTep € YCTAHOBJICHHBIM
Texnuueckoro [TpakTHYECKHE 3aHATHS | TIPOTPAMMHBIM obecrieueHneM
yausepcutera YI MK Siemens Simatic PCS 7.
VuebueIii cTeHI ¢ KOHTpoILIepoM S7-
400H.

3.2. YaeGHo-MeToangecKoe H HHPOpMAILMOHHOE 00ecneueHne

1. Kucensauxos, A. 10. TIporpammuposanue [1TK Siemens u [ITK Vipa B mporpaMMHBIX
makerax Step7, WinCC u PCS7 : yueGHo-meTomueckoe nocobue / A. k0. KucenbHukos, I1. 1O.
Xymskos, A. 0. XKepebunkos : [mayunwiii pepakrop H. A. Axupoena] ; MunHCTEPCTBO
obpaszoBanns M Hayku Poccmiickoii ®enepanyu, Ypaibekuil denepaibHblii yHHBEPCHTET. —
ExarepunGypr : Mamarenscrso Ypanbckoro yausepeuteta, 2016, — 83,[1] ¢. — ISBN 978-5-
7996-1816-2.

3.3. KazjpoBeie ycioBus
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Ka;lpoaoe obecrievyeHue MporpaMMel OCYLICCTBILAIOT IIPAKTHKH, HMCIOIHE OIIBIT B obmacTh
ABTOMATH3AallUH TEXHOJOIH4YCCKUX MMPOIECCOB U MPOH3BOACTB.

4. PYKOBOJHUTEJIb U COCTABUTEJIU NNPOI'PAMMBI

Pykosogutens mporpammel: Xyosxosa Onecs Eezenbesnda, 3aMECTHTENh HavalbHHKA
ynpaBieHns JonojHuTensHoro npodeccuonamsroro obpasosanns HUOY BO «Texnuueckni
yausepcuter YT MK»,

CoctaButenn mporpammbl: Xyoskos Ilasen IOpvesuy, 3apenyrommii Kadeapoil MeXaHHKH H
ABTOMATH3ALMH TeXHOIOrMueckuX mporecco u npou3poscT8 HUOY BO «Texuuyeckui yHHBEPCHTET
VYI'MK», kaamazar pru3nKo-MaTeMarHuecKux Hayk.



